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1 PABOYASA TPOT'PAMMA YUYEBHOM JJUCIHUILJIAHBI

1.1 ean u 321241 0CBOEHMSI JUCHUIJIMHBI

Cornacao T'ocymapcTBeHHOMY 00pa30BaTEIbHOMY CTaHIAPTY IS JAHHOTO HAIpPaBJICHUS
noaroroBku (yreepxiaeH 10.03.2000r. Homep rocymapcrBennoii peructpanuu Ne521100-doc 84
rym/6ak) TpeboBaHus K 00s3aTenbHOMY MUHHUMYMY cojepxkanuss OOIl moaroToBku creruaiucta
no mgucnuiuinHe «KoHIenuuu coBpeMeHHoro ectectBo3HaHus» (uHAekc EH.M.03 — 189uac.)
BKITIOYAIOT CJICAYIOUINE Pa3/Ieibl:

EcrecTBeHHOHay4Hasi U TyMaHUTapHas KyJIbTYpbl; HAYUYHBIH METOJ; UCTOPHS €CTECTBO3HA-
HUS, TTaHOpamMa COBPEMEHHOTO €CTECTBO3HAHUS, TCHICHIIMU PAa3BUTHUS; KOPITYCKYISIpHAsE H KOHTH-
HyaJlbHasl KOHIEMIIUN ONUCAHUsI TIPUPO/IbI; TOPSIOK M OECHOPSIOK B MPUPOJIE; Xa0C; CTPYKTYpHBIE
YPOBHH OpraHU3aIlMd MAaTE€PHUU; MHKPO-, MAKPO- U MEraMHUPbI, IPOCTPAHCTBO, BPEMsI; TPUHIIHITHI
OTHOCHUTEJIBHOCTH, MPUHLUIBI CHMMETPUH;, 3aKOHBI COXpPAHEHUs, B3aMMOJICHCTBHE; OIU3KOACUCT-
BUE, JaTbHOACHUCTBUE; COCTOSIHUE, MPHUHITUIIBI CYMEPIIO3UITUH, HEOTPEACICHHOCTH, JOMOTHUTEIh-
HOCTH;, TUHAMUYECKHE U CTAaTHCTUYECKHE 3aKOHOMEPHOCTH B MPUPOJIE; 3aKOHBI COXPAHEHHUS SHEP-
MM B MaKpOCKOIMYECKHX MpOIeccax; MPUHIMIT BO3PACTAHHs SHTPOIUH; XUMHUYECKHE MPOIIECCHI,
peakIoHHast CIOCOOHOCTh BEILECTB; BHYTPEHHEE CTPOCHUE U UCTOPHUS T'€O0JIOTUYECKOTO Pa3BUTHS
3eMJIH; COBPEMEHHBIC KOHIICTIIIMK Pa3BUTHS reoCPEepHBIX 000J109eK; TuTOoChepa Kak abnoTHYeCKast
OCHOBA XU3HH; 3KOJOrHYecKre (YHKIMH JTUTOCQEphl: pecypcHasi, reoqMHaMU4ecKas, TeoPpH3uKO-
reoXuMm4eckas; reorpaduueckas 000j04Ka 3eMITH; 0OCOOCHHOCTH OMOJIOTMYECKOTO0 YPOBHS Opra-
HU3AIMH1 MaTEPUH;, TPUHIUIIBI YBOIOIMH, BOCIIPOM3BOICTBA U PA3BUTHUS KHUBBIX CUCTEM; MHOT000-
pa3ue )KHUBBIX OPraHU3MOB - OCHOBA OPTaHU3AlMU U YCTOMYUBOCTH OMOC(EpHI; TEHETHKA U BOJIIO-
IS, YeI0BeK: (PU3MONIOTHS, 3A0POBbS, IMOIMH, TBOPUECTBO, pAOOTOCIIOCOOHOCTD; OMOITHKA, YeIO-
BeK, Orocepa u KoCMUYECKHE UKL Hoochepa, HEOOPaTUMOCTh BPEMEHH, CaMOOPTaHU3aIUs B
KUBOW M HEXHMBOH MPHUPOJIE; MPUHIUITEI YHUBEPCATIHHOTO 3BOIIONMOHU3MA; MTyTH K €IUHON KYJIb-
Type.

Lenp npenonaBanust yueOHOH TuctuIIMHbl «KOHIENIIMY COBPEMEHHOTO €CTECTBO3HAHMS»
— BOOPYXKUTh CTY/ICHTOB 3HAHUSIMH, COOTBETCTBYIOIIMMH COBPEMEHHOMY YPOBHIO Pa3BUTHsI €CTe-
CTBEHHBIX HAYK; PaCIIUPUThH MX MPEICTABICHUS O HAMPABICHUIX U MYyTAX Pa3BUTHS B Pa3TUYHBIX
cdepax IesTeITbHOCTH YeJI0BEKa, O MECTE YEIOBEKa B SBOJIIONNU 3eMJIH, 00 NCIOIB30BAHUN HOBBIX
MOJXO0/I0B K JOCTHXKEHHIO OoJiee BBHICOKOTO YPOBHS BBDKHBAHHS B COBPEMEHHBIX YCIOBHAX, Hay-
YUTH CTYACHTOB Ha OCHOBAaHHMHU TMOJYYCHHBIX 3HAHWH BBIPAXKAaTh CBOIO MHUPOBO33PEHUYECKYIO MO3H-
IHIO.

3amaun M3Y4YeHUs] TUCIMILIMHBI — 03HAKOMJICHHUE CTYJICHTOB C OCHOBHBIMH KOHIICTIIIHSIMH
COBPEMEHHOT'0 €CTECTBO3HAHMUS, OOUIMMH 3aKOHOMEPHOCTSIMH Pa3BUTHUS MPUPOABI U 0OIIECTBa, C
NPUHIUIIAMA MOJCITUPOBAHHS TMPUPOIHBIX SBJICHUH; (POpPMHUpPOBAHUE MPEICTABICHUIA O HAYYHBIX
PEBOJIOIMX U CMEHE MapairM, Kak OCHOBHBIX 3Talax pa3BUTHS €CTECTBO3HAHMSA; (OPMUPOBaHHE
YMEHUH ¥ HaBBIKOB IMPAKTUYECKOTO MCIIOIB30BaHUS JOCTI)KEHUI HayKH; (OPMHUPOBAHNE YMEHUH U
HaBBIKOB, HEOOXOIUMBIX ISl PA3BUTUS TEOPETUUECKOTO MHUPOBO33PEHMS, JIEKAIETO B OCHOBE Ha-
YYHOU CHCTEMBI B3TJISIOB,

1.2MecTto qucuuiinnael B ctpykrype OOII BIIO

I[I/ICI_II/IHJII/IHa «KOHI.[CHI_[I/II/I COBpeMeHHOFO CCTCCTBO3HAHUA» OTHOCUTCA K O6H_II/IM MareMaru-
YECKMM M €CTECTBEHHOHAYUHBIM TUCHHMILIMHAM ((beaepanbHblii KOMIOHEHT). [TI0CKONBKY AUCITUII-
JMHA U3y4aeTcsl CTYJEeHTaMH TEePBOTO Kypca, OCHOBHBIM TpeOOBAHHMEM JIJIsl €€ YCIEITHOTO OCBOE-
HUS SBJISICTCS] OTPEICIICHHBIM YPOBEHb 0a30BbIX 3HAHUH MO €CTECTBEHHBIM HAayKaM, H3y4acMbIM B
cpeaHel mkose: GU3UKEe, XMMUU, OMOJOrUH, reorpaduu, 3KOJOTHU. 3HAHUSA, YMEHUS M HABBIKH,
MOJTYYCHHBIC TIPH MU3YYCHHUH TUCHUTLTAHBI «KOHIETIIMH COBPEMEHHOTO €CTECTBO3HAHMSY», TTOMHUMO
JOCTHMXKCHHUA IMOCTABJIICHHBIX ueneﬁ " 3a1a4, SIBJISFOTCS OCHOBOﬁ JUTA ycnemHoro OCBOCHHA TAKUX
JTUCIUTIINH, KaK «AHTpomojorus», «MeToanKka UCCIeIOBaHUN B COIMAIBLHON paboTe», «IKO0JO0-
THUA».



1.3CtpykTypa u coaep:kaHue TUCHUILTHHBI

OO6mmas TpyA0eMKOCTh AUCIUIUTHHBI cocTaBisieT 1894acos.

L Buabl yuedHoii pado- ®opMbl TEKYyILLET0
o ThI, BKJIIOYAs CAMOCT. KOHTPOJISl ycneBae-
5 padoTy CTyIeHTOB B MOCTH
Ne Paznen = = TPYAOEMKOCTh (no neoensam cemecmpa)
n/n JUCHMILINHBI g 5 B 4ACAX
= = ®opma npomMexy-
v O = J 113 CpP .
@) = e TOYHOU aTTECTALMH
(17) | (34) (138) (no cemecmpam)

1 | Hayunoe no3Hanue 3|12 2 4 10| TecTsl, ycTHBIE OIIPOCHI,
NEUCTBUTEILHOCTHU K.C.p.

2 | IlpoctpanctBo. Bpe- 3|3 - 2 10| TecTsl, yCTHBIE OIIPOCHI
Ms1. CUMMeETpus

3 | Dranbl pa3BuTus Gpu- 3|46 2 6 20| TecTbl, yCTHBIE OIIPOCHI,
3UKH po0J1. pabota

4 | KoHuenryanbpHble 3|78 4 4 12| Tectsl, ycTHBIE OIIPOCHI,
CHCTEMBbl XUMUHU K.C.p.

5 | Konuenmuu cope- 319 2 2 10| TecTsl, yCTHBIE OIPOCHI,
MEHHOI aCTpOHOMUU K.C.p.

6 | Pa3BuTHe reonornye- 3|10 - 2 10| Tectsl, ycTHBIE OIIPOCHI,
CKMX MpPEeICTaBICHUI K.C.p.

7 | Konuenuuu 6uonoruu 3| 11-14 3 8 26| TecTbl, yCTHBIE OIIPOCHI,

po0J1. paboTa, K.C.p.

8 | IIpoGemsl coBpe- 15-17 4 6 20| TecTbl, yCTHBIE OMPOCHI,
MEHHOT'0 €CTECTBO- npo6. pabora, K.c.p.
3HaHUs

9 | Pedepar 3| o 12 - — 20 3amuTa

BCEI'O I10 JUCLIU- 18%9acoB 3ayer

[TJIMHE

1.4Copep:xkanne pa3aesioB M TeM AUCHUNIHHBI

1.4.1TeMbI TUCHUILIHHBI

Tema 1. Beenenue B ecrecrBo3HaHue. Hayka. MeToabl HAyYHOro MO3HAHMS JAeHCTBHU-
TeJIbHOCTH

EcrecTBO3HAaHME KaK COBOKYIIHOCTb HayK O Ipupoje. EcrecTBeHHOHay4YHas M r'yMaHUTapHas
KyJbTypbl. Hayka, €€ OCHOBHBIE YEPTHI U OTIMYME OT APYTHX OTpacied KyiabTypel. CTpyKTypa n
METO/Ibl HAYYHOT'O NO3HAHUS. TEOPETUUECKHE, SMIMPUUECKUE U YHUBEpPCaIbHble MeTObl. Crienu-
(buKa HayKu, METObl U CTPYKTYpa UCCIEA0BAaHUM, A3bIK HAYKH, UCIOIb3yeMas anmnaparypa. OyH-
JlaMEHTaJbHas U NpUKIagHas Hayka. EctecTBeHHble Hayku. Llenu u 3agaum ecrecrBo3HaHusd. Pas-
JICJICHAE €CTECTBEHHBIX HAyK Ha IPYIIIBI B pa3HbIE HCTOPUYECKUE NEPUOBI. ECTECTBECHHOHAyYHBIE
KapTUHBI MUDA.

Tema 2: HayuHsble peBOJTIOIUH B €CTeCTBO3HAHNN. PU3HKA —O0CHOBA €CTECTBO3HAHUS

Uctopusa ecrectBo3Hanus. [loHsITHE HAy4YHOU PEBOIONMH U MPUHIMI cooTBeTcTBUS H. Bo-
pa. Paznuunbie criocoObl BbIIENIECHUS TI00AIbHBIX HAYYHBIX PEBOJIOLUN. XapaKTepUCTUKA HTAIOB
pPa3BUTHUS €CTECTBO3HAHUS, COOTBETCTBYIOIIMX PA3JIMYHBIM MOAXOAAM K BBIJCIICHUIO HAyYHBIX pe-
Bosonmii. Hayunele kapTuHBl MHpa, ux (GopMupoBaHue U cojaepkanue. [lanopama coBpeMeHHOTO
€CTeCTBO3HAHMS. TeHACHIIMU pa3BUTHS ecTecTBO3HaHMs. Pu3nka — QyHIaMeHTalbHasi OCHOBA €cC-
TECTBO3HAHUS. DTaIbl pPa3BUTHS PUHKH.




Tema 3: Matepus. IIpocTpancTs. Bpems

Marepusi, IBHKEHUE, POCTPAHCTBO M BpeMs — HanboJsee odmue KoHenuu ¢usznku. Onpe-
JeleHne Matepud. BemiecTBo M molie — JBe (OPMBI CYIIECTBOBAHUS MATEPUU B KIIACCHYECKOM
npeacrabieHnu. CBOMCTBa BelleCcTBa U MoJs. B3anmubie nepexoabl BemecTBa 1 noiisa. duzndeckuii
BaKyyM. DJIEMEHTapHbIE YaCTHUIIBI.

CTpyKTypHBIE YPOBHHU OpraHU3alMKi MaTEPHH. MUKPO-, MAKpO- U Mera- YpoBHU. Pa3mepsl ma-
TEPUAITLHOTO MHpPA. Y HUBEPCATHHOCTh (PM3HUECKUX 3aKOHOB. DyH/IaMEHTAIbHBIEC B3AUMOICHCTBHS.
KonnuecTBeHHbIE XapaKTEPUCTUKHU B3aUMOJAEHCTBUM. [I[pUHIIMIT TOKAECTBEHHOCTH.

[IpocTpancTBO 1 Bpems — BceoOmue GpopMbl CyIIECTBOBaHMS MaTepuu. [IpocTpaHCcTBEHHO-
BpeMeHHbIE KOOpAUHATHI. OmnpeneneHne BpeMeHu. AOCOIIIOTHOE W OTHOCUTENIBHOE MPOCTPAHCTBO U
Bpems o Hetorony. CnenunansHast Teopus orHocutenbHocTH (CTO) 0 mpocTpaHCTBE M BPEMEHH.
CoBpeMeHHBIE TIPEACTABICHHS O MPOCTPAHCTBE M BpeMeHU. HeoOpatumocTs Bpemenu. [Ipoctpan-
CTBEHHO-BPEMEHHON KOHTHUHYYM. [IpHHIUIBI U BUABI CAMMETPUU. 3aKOHBI COXPAHEHHUS KaK CIIe/-
CTBHE CBOMCTB IPOCTPAHCTBA U BpeMEHH, Teopema Herep.

Tema 4: Knaccuueckas konuenuusa Horotona

MexaHnka — Hayka O JBWXKCHHH. 3a7ada MexaHuku. Kiaccndyeckass MexaHuKa U OOBEKTHI €
U3YYEHHUs — MaTepuaibHasi TOuka U aOCOJIIOTHO TBEpoe Teso. Tumsl aABwkeHus ten. Kunemaruka.
WNHepuuaneHble cucteMsl oTcueTa. [[BukeHHe MaTepHalbHOM TOUYKH B MpocTpaHcTBe. CKOPOCTh U
yckopeHue. PaBHoMepHOe U paBHONIEpeMeHHOe ABukeHue. Kunematnueckue ypaBHeHus. [[lunamu-
ka. OyH/IaMEeHTaJIbHbIC BEJIMUYMHBI B AMHaAMUKe. Macca Tspkenas u macca uHepTHast. 3akoHbl Hbro-
TOHA.

[Ipunnun otHocutenbHOCTH ['anuies. MHepuuaneHble cucteMbl orcuera. [IpuHuun oTHOCH-
TEJIbHOCTH OJWHINTEWHA. MTHBapraHTHOCTh, MHBapuaHThl. CrieniaibHas T€OpUs OTHOCUTEIbHOCTH
(CTO) Diinmrreiina. Kunemarnyeckue caencteus CTO. Macca B KacCHYECKON M KBAHTOBOM Me-
xaHuke. DopMyITUpOBKY 3aK0Ha coxpaneHust Macchl (o M.B. JlomonocoBy u A. JIaByasbe).

PazButne npencrasBnenuii 06 sHepruu. KuHetnveckas ¥ MOTEHIIMAIBHAS SHEPTUS U UX B3a-
UMHBIE TIpeBpanieHus. Vi3MeHeHrne NoTeHMalbHON HEPTUU B pa3IMYHbIX Mpoueccax. Pabora kak
Mepa Uu3MeHeHus sHeprun. GopMyIHpoBKa 3aKOHA COXPAHEHUs SHEPTHMHM MPUMEHUTEIBHO K MeXa-
HUYECKHUM mpoueccaM. [ paHuIbl NpUMEHUMOCTH 3aKOHOB COXpaHeHHUsl. B3anmoelicTere 1Byx Te.
Nmnynbe. YcaoBusi BBINOTHEHUSI 3aKOHA COXPAHEHMSI UMITYJIbCA. 3aKOH COXPAHEHUs HMITYJIbCa.
MOMEHT UMITyJIbCA U 3aKOH €r0 COXPAHEHUS.

Tema 5: TepmoguHamuka

Passutue npexacrasnenuil o teriore. Meropus co3ganus repMomerpa. TepMoaMHAMUYECKUE
mikansl [enbcust u KenpBuna. [ToHsiTHE aOCOMIOTHOTO HYIIS.

TepMoauHaMHUKa U MOJEKYJISIPHO-KMHETHYECKasi Teopusi. BHYTpeHHsIs1 sHeprusi TepMogrHa-
MUYECKOW CHCTEMBI U crocoObl ee u3MeHeHus. KauecTBeHHas U KoJauM4ecTBeHHas (HOpMYITHPOBKU
MEepBOro Hayana TepmMoauHaMuku. OOpaTuMble U HEOOpPATUMBIE TEPMOJAMHAMHUYECKHE MPOIIECCHI,
npumepsl. HeoGpatuMocTh peanbHbIX MEXaHHYEeCKUX MpoleccoB. Paznuunbie GOpMyIHpOBKU BTO-
poro Havaia repmoanHaMuku. [Ipenenst npumenumoctu | u |l Hauan Tepmonunamuku. UneanpHas
MamuHa ¥ ukia Kapuo. KITJI naeanbHO#M 1 peanbHON MaIllIUHbI.

[Mopsimox u Gecniopsinok B mpupoe; xaoc. [lonstue suTponuu. I3MeHeHHe YHTPONHH — Xa-
pakTepucTUKa OOpaTUMOCTH WM HEoOpaTUMOCTH mpouiecca. [IpuHIMN BO3pacTaHUsl SHTPOIUU.
OHTponus U BeposATHOCTh. PaboTsl bonbimana u pacuerst [Inanka. I'mnoresa “remoBoit cmepTtn”
Bcenennoit Knaysuyca u ee pazsurue.

[l Hauano TepmoarHamMuku. CleICTBUS U3 TPETHETO Hayalla TEPMOIUHAMUKH.

3aKOHBI COXPAHEHUS YJHEPTUU B MAKPOCKOIIMYECKHUX MpOIIeCccax.



Tema 6: D1eKTPOMATHUTHAS KOHIEMIHSA

PazButne npencraBnenunii 06 “adupe”. KopryckynsipHas U KOHTHHyaJIbHAsI KOHIICTIITUU OTH-
canus npupojsl. [IpoGnema “spupa” B Teopun oTHOCUTENBEHOCTH, "MOpe upaka”.

PazButne mpencraBieHnii 00 dJIeKTpUUYECTBE M MarHetusMme. Biammoneticteue. Konmenius
onmuskonericteus. Konnenmus ganeHoxaeiictBus. Cocrossaue. Hadano teopun 1MeKTpUYECTBA U €€
paszButue. Teopus 3eKTpoMarHuTHOTO Toysi MakcBesia u padotsl ['epia.

Tema 7: Kosiebanusi u BosiHbI. Pa3BuTHE mpeacTaBjieHHil 0 CBeTe.

BonnoBoe nBmxenue u ero cpoicta. Knaccudukanus koneOaTenbHbIX JBHXKEHUU. ["apmo-
HU4yeckue kosieOanus. OCHOBHOW 3aKOH IMPOCTOTO rapMoHHuYeckoro kosebanus. KonebarembHbie
nporeccel. [Ipuniun cynepno3unun. 3ByKoBbie Konebanus. Dpdext [lomnepa u ero npuMeHeHue.

KopnyckynspHas u BonHoBas Teopuu cBeta. Criektp. CucreMaTu3anus CeKkTpa OT ATUHHBIX
BOJIH K KOPOTKMM. 3aKOHBI PACIPOCTPAHEHHUsI CBETA. 3aKOH OTPAaKEHHs, 3aKOH npenomieHus. Vu-
tepbepeHtys, nudpaxius, Moaspu3anus, AUCTepcus cBera. Pemienwe mpobiembl "abCoOMOTHO
yepHoro Tena’. KBaHTOBbIE CBOICTBA CBETA.

Tema 8: CTpoenue aTroma

PazButne npezacraBieHuit 00 arome ot apeBHerpedeckux ¢uiaocodos mo koHma XIX B. Ot-
KpBITHE AJIEKTPOHA U TEpBbIe MOJENU aroma: Mojenu aroma Tomcona, Haraoka, Pesepdopna, ux
JIOCTOMHCTBA U HenocTaTku. KBaHTOBBIN Moaxon K mpobiieMe CTpoeHus: aToMa: MoJiesib aToMa bo-
pa. loctonHcTBa M HEAOCTATKU MOAENH aToma bopa.

KopnyckynsspHO—BOJIHOBOW Jyaii3M MHKPOOOBEKTOB. YpaBHeHHE ae bpoiins. BomHoBbie
cBOMcTBa MUKp0oOOBekToB. CoOoTHOIIEHNE HeonpeaenaeHnoctel Ieiizendepra. [IpuHimn nomnoaHu-
TenbHOCTH. BomHoBast pynkius [lpenunrepa.

CoBpeMeHHbIE MPEJICTaBIECHUsI 0 cTpoeHre aroma. CBOICTBa sijpa U €ro COCTAaBJISIOLIUX.
DNEeKTPOH. DJIEKTPOHHBIE 000JIOUKU. DHEprus 3jiekTpoHa. KBanTtoBwle uucna. OmnpeneneHus co-
CTOSIHUSI BJIEKTPOHA B aTOME M MOPAJIOK pa3MEIICHHs 3JIEKTPOHOB: mpuHuun [laynu u mpaBuio

XyH[a.

Tema 9: [Ipoucxoxaenne u crpoenue Beenennoih m Conneunoii cucremsbl. Ilpoucxox-
JAeHHe, CTPOCHHE U re0JIorn4yecKoe pa3BuTue 3emiu
3emiisi B KOCMHUYECKOM TPOCTpaHCTBE. BeenenHas u rumoTesbl ee mpoucxoxkaenus. "Koc-
mosiorus bosbmoro B3psia". Kocmonornyeckue moznenu Bceenennoit. ConHeuHas cucTeMa M €€
coctapsitontue. ['unoressr nporcxoxaenus 3emin u COTHEYHON CUCTEMbI: HEOYISIpHBIC U KaTacT-
podudeckue. ['eonorust — Hayka 0 BEYHO MEHSIIOIICHCS 3emile. UCTOPHUST PA3BUTHUS T€OJOTHUSCKUX
npeacraBieHnii. Bayrpennee crpoenue 3emnn. ['eorpadudeckne 000109ky 3eMin U UX (DYHKITHH.
Bo3spact ropusix mopoa u reonorudeckoe Bpems. Buabl ropHbix nmopoa. @akTopsl, BIUSIONIME HA
pensedoobpazoBanue. TekToHMKa MIUT W oporeHe3. COBPEMEHHBIC TEOPHUH DBOJIIOIMUH 3EMIIH.
[Ipupoanbie pecypchl 3eMi U TPOOJIeMa UX PAIIMOHATBHOTO UCTIOIB30BAHUSI.

Tema 10: CTaHOBJIeHHe XUMHHU KaK HAYKH (HCTOPHYECKHE ACTIEKTHI)

Atomuctuueckas koHuenuus Jleskurnma — JleMokpuTa 1 pa3BUTHE MIPEACTABICHUN O MaTEPUHU
U BEIIECTBE B TPyAaX APEBHETPEUECKUX M PUMCKUX (uiocodoB. Pa3purue alxuMuu U mpakTuye-
ckoe rmo3Hanue Bemectsa B niepuoa ¢ VI go XVII B.B. ®opMupoBaHne XUMHH KaK HAYKH U €€ pa3-
Butue c koHua XVIl B. u go Hamux nHeit. Pa3Butue mpeacTraBieHuil 0 BEUIECTBE B TPYyJax pyc-
CKHX y4ueHbIX. KoHIlenTyalbHbIe YPOBHU COBPEMEHHON XMMHH. 3a/1a4u U TIPOOIEMbI COBPEMEHHOM
XUMHUU U XUMUYECKON TEXHOIOTUHU.

ATOMHO-MOJIEKYJISIPHOE Y4eHHE. Macca BelecTBa, 3aKOH COXPaHEHHUsI MacChl. 3aKOH MOCTO-
STHCTBA COCTaBa. 3aKOH KPATHBIX OTHOIICHUH. 3aKOH 00BEMHBIX OTHOIIEHHH. 3akoH ABoraapo. Ile-
PHOIMYECKUI 3aKOH U MEpPHOAMYEcKas cucreMa xumudeckux sjaementoB (IICXD) /1. Y. Menne-
neeBa. OCHOBHBIE 3aKOHBI TUAJEKTUKU U WX peaju3alusi Ha MpUMepe MEpUOJUYECKOro 3aKOHA U
[1CX0.



Tema 11: XuMuueckasi CBA3b

XuMUYecKasi CBS3b, €€ TUIIBI U CBOMCTBA. Teopun XUMHYECKOW CBs3U. KoBajleHTHast XUMH-
geckasi CBs3b (MOJsIpHAs M HEToJIsipHast), MeXaHU3Mbl 00pa3oBaHusl, cBoiicTBa. MoHHas cBs3b. Me-
TaJJIMYecKas CBsI3b. BogopoiHast CBA3b U MEXKMOJICKYJISIPHBIE B3aUMOICHCTBUS.

Tema 12: Xumuyeckasi KHHETUKA U paBHOBecHe

CkopocTh XxuMHUecKON peakiuu. PakTopsl, BIUAIOIINE HA CKOPOCTh XUMUYECKUX pPEaKIUi:
KOHILIEHTpalus, TeMIIepaTypa, MpUpoJia Pearupyromux BEIECTB. TeOpeTUUecKUe MpeICTaBICHUs
XUMUYECKON KUHETUKU. KMHEeTHKa TOMOTe€HHBIX U TeTepOTreHHbIX peakuuid. Karanus.

OO6parumbie 1 HeoOpaTuMbIe peakiuu. KoHcTaHTa paBHOBECUSI XUMUUYECKON peaknuu. Cme-
IIEHHE XMMHYECKOro paBHOBecus. DaKkTOpsl, BIMSAIONINE HA cMellleHue paBHoBecus. lpunnun Jle
[[TaTense. @a3oBoe paBHOBECHE.

Tema 13: Xumuyeckasi TEepMOAMHAMHUKA

OCHOBHBIG IIOHATHUA U BCIINYUHBI B XI/IMI/I‘ICCKOI\/'I TepMO,Z[I/IHaMI/IKe. BHYTpeHHSISI 3Hepr1/151, TC-
mwiota u padota. [lepBoe Havaao TEPMOJAMHAMHUKH M €T0 MPUMCHEHHE K PA3IMYHBIM XHMHYCCKHM
npoiieccaMm. DHTanbNuUs. 3aKoH ['ecca U cieacTBusl U3 Hero. Bropoe Hayano TEPMOJIMHAMUKHU IS
00paTHMBIX B HEOOPATUMBIX TIPOIECCOB. VI3MEHEHHE SHTPOIUH B PA3IMYHBIX XUMHYSCKUX TPOIIEC-
cax. DHeprus ['m60ca u caMOmpPON3BOIBHOE MPOTEKAHUE XUMHUIESCKUX PEAKITUH.

Tema 14: MHoroo0pa3sue ;kuBOro Mupa

KoHnenryanbHbie YPOBHU COBPEMEHHOW OWMOJIOTHMH. YPOBHHM OpraHU3AIMH >KHBON MaTEpHH:
MOJIEKYJISIPHBIM, KIJIETOUYHBIM, TKAHEBBIMA, OPraHHbBIM, OPraHU3MEHHBIN, MOMYJISIHUOHHO-BHI0BOM,
OuoreorneHOTHYECKUH, OnocdepHbiii. CBONCTBA JKUBBIX CUCTEM: OCOOEHHOCTH XMMUYECKOTO COCTa-
Ba, OOMEH BEIeCTB, CAMOBOCIIPOU3BEICHNE, HACIEACTBEHHOCTh, H3MEHUYUBOCTh, POCT U Pa3BUTHE,
pPa3IpaXKuMOCTh, TUCKPETHOCTh, CAMOPETYJISINS, PUTMHUYHOCTD, 3HEPro3aBUCHUMOCTh. [Ipobiema
OTIpe/ieNICHUs )KI3HU 1 JKUBOTO U €€ CBS3b C PAa3BUTHEM OHOJIOTHH.

Tema 15: XuMuueckne 0CHOBBI ;KH3HHI

Knaccudukanust m cocraB 06emkoB. AMHHOKHUCIOTHI — COCTABIISIFOIIME O€NKa: WX COCTaB,
CTpOGHI/IG, I/I3OMepI/I5I, XUMHUYCCKUEC CBOﬁCTBa. HepBI/I‘IHaH, BTOpI/I‘-IHaSI, TpeTI/I‘IHaH, ‘IGTBepTI/I‘-IHa}I
CTpYKTYyphl Oenka. CBoiicTBa O6enkoB. HykiienHOBBIE KUCIIOTHI, UX COCTaB, (YHKIIMU U CBOMCTBA.
Kupsl u yriieBoabl Kak UICTOYHUKH SHEPTUU.

Tema 16: Bo3HMKHOBeHHe M Pa3BUTHE KU3HU Ha 3emJie

Teopun NpOUCXOXKACHUSA >KU3HU. KpEalMOHU3M, CaMOIPOW3BOJIBLHOE 3apOXKICHHUE, TEOPHs
CTAIlIOHAPHOTO COCTOSIHUSA, MaHcnepmus. Micropudeckasi 00yCIIOBICHHOCTh COOBITHIA HAa MpUMeEpe
MOSIBJICHUS TEOPUH OMOXUMHYECKOUW ABOIONMU. [Ipenrnochiku BOZHUKHOBEHHUSI TEOPUHU U €€ pea-
muzanus B Tpynax AWM. Onapuna u J[x. Xonaeitna. VccrnenoBanusi, HampaBieHHbIE Ha JI0Ka3a-
TETHCTBO U OMOXUMUYECKON IBOMIONINK. Pa3BuTHe nen OMOXMMHYECKOW IBOJIIOIIMHU BO BTOPOM
nosiopuHe XX B. U €€ IPOTUBOPEUHS.

HavanpHble STanbl pa3BuTHs Xu3HU. [lepexo XMMUYECKON IBOJIOIUU B OHOJOTHYECKYIO.
I'eoxpoHonoruueckas mkana. XapakTepucTUKa 3p U NEPUOJIOB Pa3BUTHS OPTraHHMUECKOTO MUPA.

Tema 17: YueHue o Kj1eTKe

Crpoenune u pyHkuun kieTku. Kietka m mHAMBUAYaTbHOE Pa3BUTHE OPTaHU3MOB. XHUMHYeE-
cKasi opranuzanus kietkd. OOMeH BEIeCTB M MpeBpalleHue dHEpruu B KieTtke. Opranuyeckue u
HEOPTraHWYECKHE COCTMHEHUsSI, BXOJAIINE B COCTAB KJICTKU: BOJIa, MUHEpAIbHBIC BEIICCTBA, MAKPO-
9JICMCHTELI, MUKPOJ3JICMCHTBI, YJIBTPAMUKPO3JICMCHTBI, OPIraHOTCHHBIC 3JICMCHTHI, YIJICBOAbI, MOHO-
caxapu/ibl, OJIMTOCaXapuibl, MOJMCAXapUIbl, JUIHUABI, KUPBI, JTUNOUIBI, (PEpMEHTHI, BUTAMUHBI,
TOPMOHBI, OPraHUYECKUE KUCIOTHI (PUTOTOPMOHBI. Posib U (QyHKIMSA OTIENBHBIX 3JEMEHTOB. Poib
OCJIKOB B OpraHU3Me.



Tema 18: DBosonus oprannyeckoro mupa. Teopusi 3BoJionnu JlapBuHa U ee pa3BUTHE

CyOBEKTUBUCTCKO-aHTPOIIOJIOTHYECKasT TeHICHIIUS B (uiIocoduu: McciieoBaHue MPoOIeMbl
yenoBeka B Tpynax coductoB u Cokpata. [IpoucxoxaeHue u pa3BUTHE 4yeloBeKa B Tpynaax Tuta
Jlykpernust Kapa. AuTpomnoneHTpusm: “genoBek —o0Opa3 u nogodue bora” — u ero passutue B 31oxy
Bospoxaenus (mpomerensm). Dnoxa Benukux reorpaguueckux OTKPBITHIA U €€ BIHSHUE HA Pa3BU-
te Onosioruu. [IpenrnockIKu IBOIOIMOHHBIX TEOpU. DBOMOIMOHHAS Teopus Jlamapka. [lapBu-
HU3M, OCHOBHBIE NOHATHA. (DakTopbl 3BOMOLMHU 110 [lapBuHYy. ECTECTBEHHBII U MCKYCCTBEHHBIN
ot0op. ®opMbl OOPHOLI 3a cyliecTBOBaHuE. Pa3BuTHE HBONIIOLIMOHHBIX MPEICTABICHUN B CHHTETH-
YeCcKOM Teopuu 3BOMIOLMHU. BuoobpazoBaHue Kak pe3ylbTaT MUKPOIBOJIIOLUU. MaKpOIBOIIOLHS.
HeobOpaTtumocTs 3BOIONINMY U OMOJIOTHYECKas CTpeia BpEMEHH.

['maBHBIC HanpaBJIeHUS U OCHOBHBIE MyTH OHOJOrnyeckoi sposouuu. McenenoBanue 3ako-
HOMEpPHOCTEW Omonormdeckoro mporpecca B paborax A.H. CeepmnoBa. Hanpasienus: 6uonmoruye-
CKOro mnporpecca. Jloka3arenbcTBa 3BOJIONMH: OMOXHUMHUYECKHE, YMOPHOIOTHYeCcKre, MOP(OIOTH-
YEeCKHe, MaJCOHTOJIOTUYECKHE, Onoreorpaduieckue.

Tema 19: IIpoucxo:kaenue yejaoBeka

[TonoxxeHue yenoBeka B cucteme kuBoTHoro mupa. EcrecrBoznanne XVII — nepsoii noso-
BUHBI XIX Beka 0 MPOUCXOXKIECHUU YeJIOBEKa. DBOJIOIUS ITPUMATOB M YEJIOBEKa: a0MOTHYECKUE U
OuoNornYecKre NPEANOChUIKH aHTPOIOCOLMOreHe3a, BOSHUKHOBEHUE TPYZa, CTAHOBIECHUE COIIH-
aIbHBIX OTHOUICHHM, T€HE3UC CO3HAHUS U s3bIKa. APXEOJOTHYECKUE UCCIIeIOBAaHUS U JOKA3aTelb-
CTBa IPOIECCa IBOIIOIHMH YeJIOBEKA. AJIbTEPHATUBHBIE UJCH O MPOUCXO0KICHUH YEJIOBEKA.

Tema 20: OcHOBBI TeHETHKH H CeJTeKINI

Pa3Butre renetukn (ncropudeckas crpaBka). OCHOBHBIC TOHSTHS T'€HETHUKH. 3aKOHOMEPHO-
CTH HAacJeIOBaHUs NMPHU3HAKOB. 3aKOHOMEPHOCTH M3MEHUMBOCTU. JIOCTHIXKEHHMS M OCHOBHBIC Ha-
IpaBJICHUS] COBPEMEHHOW IreHeTHKH. | eHHast MHKeHepusi, ee BO3MOYKHOCTH M MpobieMsl. [IBa moa-
X0Jla K TOJKOBAHUIO MOHATHA “Ono3tuka’. CymHOCTh mpoOieM OMOITUKM U HUX B3aMMOCBS3b C
Pa3BUTHEM E€CTECTBEHHBIX HAYK M MEIUIIMHBI.

Tema 21: YenoBek u 6umocdepa. Hoocdepa.

Konnemnus B. 1. Beprnanckoro o 6uochepe. Opranuzanusi 6uocdepa u mpoIrecchl camoop-
ranuzanuu B Hell. KpyroBopoTsl BemecTB B 6uocdepe. Pazputue konnenuu Bepraackoro o 6uo-
chepe. Kocmuueckne 1UKITbl. 3aKOHOMEPHOCTH Pa3BUTHUS 3KOCUCTEM. 3aKOHBI 3konoruu. Hoocde-
pa.

®duznonorus, OMOATHUKA U TIOBEJIEHHE YeTIOBEeKa. 310pOBbe U paboTocmocoOHOCTh. Baneomno-
rusg. OMouuu U TBOpuecTBO. CO3HAHUE.

Tema 22: Camoopranu3anusi B JKUBOIl U HE:KUBOM npupoae

CymHocTts npobiem camoopranuzanuu. CTpyKTypHbIe KOMIOHEHTBHI M CBOMCTBa Ipolecca
CaMOOpTaHU3aIUH, €r0 XapaKTePUCTUKH. [IprMepbl caMOOPTaHU3YIOIIUXCS CHCTEM B (DU3UKE, XU-
muH, 6uosnoruu. [lpunoxenue uneit caMoopraHu3alii B paMKax eCTeCTBO3HAHMA U 32 HUMH. Poub
CHHEPTETUKU B COBPEMEHHOM MHpE.

1.4.2TeMbl JeKuMii
Bseznenue B ecrectBo3Hanue. Hayka u ee oCHOBHBIE uepThl. HaydHble METOBI B €CTECTBO3HA-
HUM, UX KJIaccu(puKanus
Oransl pa3BUTUS PU3UKU
[Tpoucxoxaenue u 3Boonusa Beenennoi
KoHuenTyanbHble CUCTEMBI XMMHMH: YUEHHUE O COCTABE U CTPYKTYPHAS XUMUS
KoHnnenryanbHble CHCTEMBI XUMUN: YYEHUE O XMMHUYECKUX MPOLIECCaX
YpOoBHU OpraHu3alMy )KUBOU MaTepuu
OBOJIIOLIMOHHBIE YYEHHsI B OMOJIOTUN
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8. VYuenmue o 6uochepe u Hoochepe. CoBpeMEHHBIE IKOJIOTHUECKUE TTPOOIIEMBI
9. CamoopraHusanus B )KHBOH 1 HeXHBO# mpupoe (1 gac).

1.4.3TemMbl ceMUHAPCKUX 3aHSITHI
Cemunap Ne 1. BBenenue B JUCHUILUIUHY
Cemunap Ne 2. HaydHoe 1o3HaHHE IEHCTBUTEIIBHOCTH
Cemunap Ne3: IIpobremMbl IPOCTPAaHCTBA U BPEMEHU B ICTOPUH €CTECTBO3HAHUS
Cemunap Ned: Knaccudeckass MEXaHUKa U TEPMOIUHAMUKA
Cemunap Ne 5: Pa3Butue Qusnku B mocTkiaccuueckuid mepuon (4 uac)
Cemunap Ne 6: TepMognHaMUYecKHe M KHHETUYECKHE OCOOCHHOCTH YIPABJICHUS XUMHYECKUMHU
peakiusivu (4 uac)
Cemunap Ne 7: OcOOEHHOCTH COBPEMEHHOM aCTPOHOMHYECKOW KapTHHBI MUPa
Cemunap Ne 8: OcOOEHHOCTH COBPEMEHHOW T'€0JIOTHYECKOI KapTHHBI MUpa
Cemunap Ne 9: TIpUHIUTIBI SBOJFOIIMU, BOCIIPOU3BO/ICTBA M PA3BUTHS KHBbIX cucTeM (6 wac)
Cemunap Ne 10: TIpoucxoxxaeHUE U YBOJIIOIHS YEIIOBEKA.
Cemunap Ne 11: Bknan ecTrecTBO3HaHUS B U3yUYCHUE YEITOBEKA.
Cemunap Ne 12: Camoopranusanus B KMBOW M HEXHBOH npupojne. buocdepa kak camoopranu-
3yromasics cucrema (4 uac)

4.4 Tembl pedepaToB
Posib 1 B3aMIMOCBSI3b €CTECTBEHHBIX HAYK U (PHIIOCOPCKUX MPEICTABICHHIA.
[TpuHIMIT HEMCUYEPIAeMOCTH MaTEePHUH.
Posib mpakTUKK B pa3BUTUHU €CTECTBO3HAHUS.
ConuanbHble QYHKIIMH €CTECTBO3ZHAHMUS.
HcTopuueckuii onbIT BOSHUKHOBEHHS U Pa3BUTHUS (PYHIaMEHTAIbHBIX (PU3NYECKUX TEOPUH.
Juddepenumanys 1 HHTETpaLUs €CTECTBEHHBIX HAYK.
Bxkan ecTecTBEeHHOHAYYHOU KYJIbTYPHI B Pa3BUTHE [TMBUIIH3AIIHH.
Cy1iecTBeHHbIE 0COOEHHOCTH €CTECTBO3HAHUS XX BEKa.
CTpyKTYpHOCTb U CUCTEMHAsi OpraHu3aLus MaTepun (Cmpykmypa Mmamepuu, munwvl cesizell Ha
PA3MUYHBIX CIPYKIMYPHBIX YPOGHSIX).
10. HeonpeneneHHOCTH B Mupe. IIpuHIHIT HEOMIpeIeIeHHOCTH.
11. CummeTpus Kak ICTETUICCKUN KPUTEPUI
12.Paznuuue >KUBOW M HEXHUBOM MPUPOJIBI 10 MPUHLIUIIAM CUMMETPHH.
13.TlonsiTHE CUMMETPUHN 1 ACHMMETPHH B OMOJIOTHH.
14. MaremaTu3anus Hay4YHOTO 3HAHUS — OJIHA U3 OCHOBHBIX TEHICHLMI Pa3BUTHUS HJIEH CUMMET-
pumu.
15.Pa3HOBHIHOCTH CUMMETPUH U ACUMMETPUHU B IIPUPOJIE — CBOKWCTBA MaTEPUATBHOTO MUPA.
16. [IpyHIMIBI CAMMETPUHU B KOCMOJIOTUH, TEXHUKE, MY3bIKE, JINTEpaType.
17.HeoOpaTUMOCTh BpEMEHHU KaK MPOSIBICHUE CBONCTBA aCHMMETPHHU.
18.TIpo6iembl pa3BUTHS SACPHON SHEPTECTUKH.
19. EnuHCTBO XMBOTO BelecTBa U Ouocdeps! 3emiu.
20.OT1xoxp1 1 3arpsi3sHEHUE OHOC]EpHI.
21. AxtuBHas Gpopma nIpupoOAONOIH30BAHUS U IPABOBOE PETYIUPOBAHHUE.
22.11po6nemMbl parmoHAIBHOTO MPUPOIOTIOIH30BAHNUS.
23.IIpobnema ontumu3zanuu 6Hocgepsl.
24.OTBETCTBEHHOCTh YUYCHBIX 32 CyIbOBI MUpA.
25.Poinb 1 MecTO HHPOPMALIMHU KaK XapaKTEPUCTUKHU MPOLIecca CaMOOpTraHU3allHH.
26. Camoopranuzaius 1 pa3BUTHE HAYKHU.
27.3aK0HBI SKOJIOTHH.
28. IlpuHIMN YHUBEPCATBHOTO ABOTIONMOHU3MA. [IyTh K eTMHON KYJIbTYpe.
29. MyTanuu — noJAKperieH1ue HeoNpe eI HHOCTH CO CTOPOHBI OMOJIOTHUH.
30. [Ipunnun ucropusma — PyHIaMEHTATBHBINA TPUHITUT HAYKU O JKUBOM.
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31.3BoONHS U CTAHOBIIEHUE HHTEIUICKTA.

32.buonornyeckas meI0CTHOCTh MHUPA.

33. DBOJIIOIMOHHO-3KOJIOTMYECKHE OCHOBBI ()EHOMEHA 3/10POBBSI.

34.T enHas MHKXEHEPHS. HOBBIC BO3MOYKHOCTH U TIPOOJIEMBL.

35. HeopauHapHbie CHOCOOHOCTH M BO3MOXXHOCTH YETIOBEKA.

36. bynyiee yenoBeka 1 mporpecc reHeTUKH.

37.VckyccTBEHHBIN MHTEIICKT.

38.B03M0OXHOCTH yrpaBieHuUsI IPOLECCAMH KU3HEIEATEIIbHOCTH YeIOBEeKa.
39.IIcuxodMooHaIbLHAS afanTaus.

40.BocnuTanue 4yBCTB U 3I0POBbSI.

41.Heo06X0oaMMOCTh IPOBEACHHSI SKCIIEPUMEHTOB Ha YETIOBEKE M 3TUYECKUE TIOCIIEICTBUS ITOTO.
42. Meauko-CorabHbIC aCTIeKThl OMO3THUECKHUX MPOOIIEM.

43.Mo3r kak oprat co3Hanusi. CoBpeMeHHbIE POOIEMbI U3YUEHUS MO3Ta.

1.5CamocrosTenbHas padoTa

Nen/n | = = s
a:a[ Tema IUCHUNIIMHBI § g § ?
2 S| 24
= [= ] o 9
2 5§ |F¢E

1 1.1EcTtecTBeHHOHay4YHasi U TyMaHUTapHas KyJbTypbl: aHAJIU3 K, C 10
CXOJICTBA U Pa3JIMYMi
1.3 EcrecTBeHHOHAYUYHBIC KAPTUHBI MUPa

2 2.1.TlpeacraBieHus o MpOCTPaHCTBE M BpeMeHU B pamkax Hayd- | K, T, 10
HBIX ITPOTPAMM aHTUYHOCTH M KJIACCHYECKOTO €CTECTBO3HAHUS C
2.2.Kateropuu npocTpaHCTBa U BpeMeHH: pusnueckoe, Onoio-

THYECKOE, IICUX0JIOTHYECKOE, COLMAILHOE.

3 3.3 CnenuanbHasi TCOPUS OTHOCUTEIHLHOCTH U €€ KHHeMaTHye- K, C, 10
CKHUE CIIEICTBUS. T
3.4.OcHoBHBIe 0J0XkeHUs OO11eH TEOPUH OTHOCUTEIHHOCTH.

4 4.15neMeHTapHbIC YaCTUIIBI, TUITBI UX KJIacCU(UKAITUN K 4
4.2 SnepHbie peakuu
4.3 TTpoucxoxaeHre XUMUYECKUX IJIEMEHTOB

5 5.1 Jlunamuyeckue u cTaTucTuyeckue Teopun B ecrectBo3Hanun | C, T 6

6 5.1 DBosronys XMMUYECKUX 3HAaHUH. POJIb amxuMuu B pa3BUTHH C 12
XUMHUH
5.2 OcHOBHEIE MOHATHS U 3aKOHBI XUMHHI
5.3 DBONMIOLIMOHHAS XUMHS U €€ JOCTIKEHUS

7 6.1 IIpoucxoxaenue, coctaB U 3BOMIOIUS COTHEYHOW CHCTEMBI CT 10
6.2 DBomIOLU 3BE3 ]

8 7.1 T'eonornyeckas 3BOIIONUS 3EMIIH C,T 10
7.2 Dxonornyeckue QyHKIMUU JUTOCHEPHI

9 8.1Xumuueckue OCHOBBI )KU3HU: JKUPBI, X CBOMCTBA, cTpoenue, | K, C, 5
byakuun. Knaccudukamnms ;xupos. T
8.2 XuMuueckre OCHOBBI KU3HU: YTIIEBOIbI, UX CBOKCTBA,
crtpoenne, pynkuu. Knaccudukaius yriaeBoaos

10 9.1 Hcropus xu3HH HA 3eMIIe K METO/IbI UCCIICIOBAaHUS IBOJIIO- C 8

MU
9.2 T eoxpoHOIOTHYECKAs IIKaJIa
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11 10.10cHOBHBIC TOHSTHS T€HETHKH K, C, 8
10.2 Xpomocomuas Teopusi Moprana
10.3 3MeHUYnBOCTE U €€ BULI
12 11.1 CunTeTndeckas Teopusi SBOJIOIIHHI C,T 5
13 8 12.13kocucTemMbl, X CTPYKTYpa, CBOMCTBA U THIIBI C,T 10
14 12.1 Knmumat 3eMiu ¥ ycioBus ero (popMupoBaHusl. K, T 10
12.21Ipupousie pecypcsl 3eMild U podiieMa UX paroHaIbHO-
T'0 UCIIOJIb30BaHUS
12.33arpsi3HeHNs OKPY’KaAIOLIEH CPEbl, UX TUIIBI U CIIOCOOBI
yCTpaHEHUs
15 9 Brimonnenue pedepaTuBHON pabOTHI 3a- 20
IHATa

®dopMmbl camocTosATenbHON padoThl: C — moaroroBka k cemuHapy; K — koncnekr; T — moaro-
TOBKa K TECTY.

1.6 O6pa3oBaTeibHbIE TEXHOJIOTHH

B xoze peanusaiu yueOHOIo mpoiiecca UCIOIb3YIOTCS KaK TPaauIlMOHHOe o0yueHHe (Tex-
HOJIOTHH ToJyIepkuBatoiiero obydenus), tak u COT: oOydeHue B COTPYAHHUYECTBE, Keic-
TEXHOJIOTHH, TMPOoOJIeMHOE 00yUEHUE, TEXHOJIOTHS «g1e0aThI» U Ap. BeIOOp TEXHOJIOTHUN 3aBUCHUT OT
ypOBHsI 0A30BBIX 3HAHHI B TPYIIE U OT YPOBHS MOTUBALMHU K OOYUEHHIO KaK TaHHON JUCLUIUINHE,
TaK M K IpoIieccy BooOIIe.

1.7 OueHo4HbIe CPpeACTBA I TEKYIEro KOHTPOJISl YCIIeBAaeMOCTH, IPOMEKYTOYHOM aT-
TeCTAMH MO WUTOraM OCBOEHHS JUCHHUIUIMHBI U Yy4eOHO-MeTOAU4YecKoe ofecrmevyeHHe camo-
CTOATEIbLHOI padoThI CTY1€HTOB

Cucrema OLIEHOYHBIX CPENICTB MO AUCHUILINHE «KOHLENIMH COBPEMEHHOTO €CTECTBO3HAHUS»
6asupyercs Ha «llomoxxeHnn o O0AUTPHO-PEHTUHTOBON CHCTEME OIICHKHM» M BKIIIOYAET B ceOs: Tec-
TOBBIC 33IaHUS ISl BXOJSILEr0 ¥ UTOrOBOTO KOHTPOJISE 3HAHUHM, TECTOBBIE U KOHTPOJIbHBIC 3aJaHUS
JUISL BCEX CEMUHAPCKUX 3aHATUH, 3a7jaHusl AJI1 UHAUBUAYAIbHBIX U TPYIIOBBIX ayJAUTOPHBIX U BHE-
ayJIUTOPHBIX paboT, 3afaHus IJsl KOHCIEKTUPOBAHUS, TEMBbI pedepaToB M BONPOCH K HK3aMEHY.
Bce ykasaHHble MakeThl 3alaHUi paCCMOTPEHBI U YTBEPKJIEHBI Ha 3aceaHusaX Kadeapbl U XpaHsT-
cs Ha Kaeape XUMHUH U €CTECTBO3HAHUSI.

«[lTonmoxxeHne 0 OATHHO-PEUTHHTOBOM CHCTEME OLICHKU» TaKXKe MpeaycMaTpuBaeT GOpMbl U
KOHTPOJIb 32 CAMOCTOATEIbHOM paboTOol.

Bce TeMbl caMOCTOSITEIBHOTO M3YUCHHS MPEACTAaBICHBI B yueOHBIX mocoousx (NeNe 1 — 3B
CIHCKE JTOTIOJIHUTEIILHON JIUTEPaTyphl). J[JIs MOATOTOBKH K 3aHATHSIM, B TOM YHCIIE, — JIJIS peain3a-
I[UU CaMOCTOSITENIbHOM pabOThl, B KAU€CTBE BCIIOMOTaTEIbHOIO MaTeprasa CTYAEHT MOXKET UCIOJIb-
30BaTh COAEP)KaHUE PA3/ICIIOB M TEM JMCLUUIUIMHBI, BOIIPOCHI K CEMUHAPCKUM 3aHATHUSAM, BOIIPOCHI K
3auery, «lonoxkeHne o 0auTbHO-PEHTHHTOBONM CHCTEME OILICHKH», a TaKXe Koau(dukaTop mo auc-
numinae (mpunoxenue 1). Bee mepeunciennbie Marepualsl (KpoMe mocoOuii) BEIIAIOTCS CTApOCTe
TPYNIbI HE MO3/IHEE BTOPOM HEJENIU CEMECTpa.

[TockonbKy 06beM caMOCTOATENNBbHOM paboThl cocTaBiseT 6oiee 70 Yot obuiei TpygoeMKo-
CTH JUCLUIUIMHBI, TO €€ COCTaBISIOUIMMH, TOMUMO MOJATOTOBKH K CEMUHAPCKUM 3aHSITHSM, SIBIIS-
IOTCSI BBITIOJIHEHHE KOHCIEKTOB M pedepata. [loaToMy Ha mepBOM CEMHUHAPCKOM 3aHATUU IIPOU3BO-
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JUTCSl O3HAKOMJICHHE CTYJEHTOB C TPEOOBAHHSIMU, MPEABIBISIEMbIMA K BBITIOJHEHUIO CaMOCTOS-
TeIbHOU padOoThl, MPaBUIAMU U CLIOCOOAMHU €€ OpraHMu3al|H U T.11.

1.7.1Bomnpocsl Kk 3a4eTy

1. Hayka, ee OCHOBHBIE YePThl U OTJIMYHME OT APYrHX OTpacieil KylabTypbl. EcTrecTBO3HAHUE Kak

OTpaciib HAyKH.

Hayunbie MeTonibl B ecTecTBO3HaHUU. OCOOCHHOCTH TEOPETUUYECKUX, SKCTIEPUMEHTAIIBHBIX U

YHUBEPCAIbHBIX METOOB.

EctecTBeHHOHay4YHas U TyMaHUTapHAas KyJIbTYpHI.

EctecTBeHHOHay4YHBIC KapTUHBI MUpa. COBpeMEHHAas KapTUHA MUPA.

Hayunsble peBomioliny B ecTeCTBO3HAHUU. HayuyHo-TexHUUYecKas: peBOIOLHS.

[IpoctpanctBo u Bpems. [IpuHIMnIbI cuMMeTpun. 3aKOHBI COXPaHEHUSI KaK CIIECTBUE CBOMCTB

POCTPAHCTBA U BPEMEHH.

Knaccuueckas xonuenuust Hotorona. OCHOBHBIE MOHATHS U 3aKOHBI KJIACCUYECKON MEXaHUKHU.

[TpyHIMIIBI OTHOCUTETHLHOCTH.

8. Kunernueckas v moTeHIMATbHAS SHEPTUS. 3aKOHBI COXPAaHEHUS MacChl, UMITYJIbCa, MOMEHTA
UMITYJIbCa, SHEPTUH.

9. TepmoguHaAMHYECKOE M CTATUCTUYECKOE OMHICAHUE CBOMCTB MAKPOCUCTEM. TeruioTa u Temrie-
paTtypa. MonekynsipHO — KHHETHYeCKasi TEOPHsI.

10. Tpu Hayana TepMOAUHAMUKH.

11. Hukn Kapuo. DHTpOmHS.

12.Tunore3a «rerioBoii cMepTH BeeneHHo» 1 ee COBpeMEHHOE COCTOSIHUE.

13.Marepus u popmsl ee cymiecTBoBaHus. DyHIaMEHTATBHBIC B3aUMOJICHCTBUS. Y POBHU OpraHu-
3aId MaTePHH.

14.TIpo6nemsl “adupa”. Konnenuuu 1anbsHOASHCTBUS U OJU3KOACHCTBUSA. JIMCKPETHOCTD U HE-
MPEPHIBHOCTH MAaTEPUHU.

15. Pa3zBuTHe npencTaBieHud 00 3EKTPOMAarHUTHOM I10JI€. DJIEKTPOMAarHuTHas Teopusi MakcBe-
na.

16. Konebanust u BosHBI. 3ByKOBbIe Kosiebanus. Iddext Jlomnepa u ero npuMeHeHHE.

17.Pa3ButHe npeacrasnenuii o ceere. KopnyckynsipHO-BOJIHOBOM Jyajau3M CBETa.

18. O6mue mpeACTaBICHUS O CIICIHATIBHON 1 001Iel TEOpUM OTHOCUTENIbHOCTH. KnHeMaTnieckue
cnenctust CTO.

19. Pa3zBuTHe npencraBieHuii o cTpoeHnr aroma. Mojaenu aroma Tomcona, Pesepdopaa, bopa.

20. KopryckymnsipHO-BOJTHOBOH J1yain3M MUKpooObekToB. Bomnnbl ne bpoiinsa. CooTHomeHne Heot-
penenennocrei ['eitzendepra. [Ipunnun nonomuuteasHOCTH. BomHoBas Gynkius [peaunre-
pa.

21. CoBpeMeHHBbIE TIpeICTaBIICHHsI O cTpoeHnn aroMa. KBanToBsie uucna. [IpaBuino Xynna. [Ipun-
uun [laynu.

22.2neMeHTapHbIC YaCTHUIIHI.

23. EcrecTBeHHOHAYYHbIE ITPOOJIEMBI SHEPTETHKH.

24.EcTecTBEeHHOHAYYHbIE aCTIEKThl HH()OPMATHKH.

25.DTtanbl pa3BuTus XuMUU. OCHOBHBIC MOHSATHUS U 3aKOHBI XHMHH

26.Ileproanueckuii 3aK0H U TIeprondecKkas cucrema snemenToB J1.M1.Menneneena.

27.Tunbl U CBOWCTBa XUMUYECKOW CBSI3M: KOBAJCHTHAsl, MOHHAS U MeTa/uIn4yeckas CBsi3b. Bomo-
pOZIHas CBSA3b U MEXKMOJIEKYJIIPHbIE B3aUMOICHCTBUS.

28. KuneTtnka XuMHUeCKuX peakuuii. DakTopsl, BIUAIONIME HA CKOPOCTh XUMUYECKON peaKuy.

29.00patumple U HeoOpaTUMBbIC peakiMu. XUMHYECKOoe paBHOBecue. MDaKTOphI, BIUSAIONINEC HA
cMenieHue xumudeckoro pasHosecus. [Ipunnun Jle Ilarense.

30. OcHOBHBIE MTOHATHS XUMHYECKOW TEPMOJIMHAMHUKH. TeraoBbie 3PHEeKThl XUMUUECKUX PEaKITUH.
3akoHn ['ecca.

31.OmnpeneneHne HampaBiIeHUST CAMOITPOU3BOJIBLHOTO MPOTEKAHUS XUMHYECCKHX PEAKIHi. DHEPTHS
T'udoca.

N

o0k w

N
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32.DBOJIIOIIMOHHAS XUMHS.

33. YpoBHM opraHu3anuu KuBoi Matepuu. CBOWCTBA KUBBIX CHUCTEM.

34.benku 1 aMMHOKHUCIIOTHI B JKUBBIX oprann3max. CocTtaB, CBOMCTBa, CTPOCHHE, OCHOBHBIC (PYHK-
LUU.

35. Kups! u yrineBoabl, ux GpyHKIUH.

36. HyknenHoBbIE KUCIOTHI, CTPOEHUE U (DYHKITHH.

37.Crpoenue u (yHKIIMU KICTKH.

38. Oprannueckne 1 HEOPraHUYECKUE BEIIECTBA B COCTABE KJIETKH.

39. OcHOBHbIE TOHATHUS TEHETUKH. 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH U U3MEHYUBOCTH.

40. KoHuenuuu npoucxXoXACHUS KU3HU: CaMO3apOXKACHHUE, KPEallMOHU3M, CTallHOHAPHOE COCTOS-
HUE, TAHCTIEPMHUSI.

41.CoBpeMeHHbIe KOHIEHIUHU TPOUCXOXKACHUS KUZHU: TUIIOTEe3a OMOXMMHYECKON SBOIOIUH U €€
pa3BUTHE.

42 . DBOOIIMOHHBIC yueHus B Ouosoruu. Teopus sBomtonuu lapBuHa.

43. Cunrernueckas Teopus 3Bomonun. CoBpeMeHHbIE IPECTaBICHNUS 00 BOIIOIHH.

44 ]lokazaTenabCTBa 3BOJIIOLUUHU. [ JTaBHBIE HANPaBICHUS U OCHOBHBIE MyTH OHOJOTHYECKOTO MPO-
rpecca.

45. TIpoucxoxaeHre 1 3BOIIONUS YeJI0BeKa. DBOJIOLHUS A3bIKa U KYJIbTYpHI.

46. Bxiiaj ecTecTBO3HAHMS B M3YUCHHUE YeoBeKa (3710pOBbE, IMOIIMH, TBOPUYECTBO, PAOOTOCIIOCO0-
HOCTh, CO3HAHHE).

47.buosTrKa, ee OCHOBHBIC MPOOJIEMBI U ITYTH UX PEILICHHS.

48. CyntHoCTh Mpo0JIeM CaMOOPTaHU3aIliy B CBETE COBPEMEHHON HAYKH.

49. CaMoOpraHu3yIOIINecs: CHCTEMBbI, U3 CBOHCTBA.

50. XapakTepuCTHUKH MpoIlecca CaMOOPTaHU3alUK . TOMEOCTa3, OOpaTHBIEC CBsI3H, HH(POpMAIUs

51. Yuenue B.W. Bepuaackoro o 6uocdepe.

52.Opranuzanus 6uocdepa u MpoIecchl caMoopranu3anuu B Held. KpyroBopoTsl BemiecTB B 61o-
chepe. OyHKIIUN OUOCPEPHI.

53. Yuenne B.M. Bepuaackoro o mpeoOpa3zoBanuu 6uocdepsl B HOochepy — 3aBepIaroliee 3BeHO,
00BEeTMHSIOIIEE IBOTIOIMIO KUBOTO BEIIECTBA C HEXKUBOM MaTepueil.

54.CocrtaB u ctpoenne COJIHEYHON CUCTEMBI.

55.T'unore3sl mpoucxoxaeHus 3emian 1 COTHEUHOU CUCTEMBI

56.'umore3sl MPOUCXOXKACHHS M KOCMOJIOTHYECKUE MoJienu BeeneHHoi.

57.Buytpennee crpoenue 3emnu u reocdep. [Ipoueccsl, Biusionie Ha penbedoodpazoBaHue.

58. Knaccuduxkaiys ropHbIX OO/ ¥ IPUYUHBI UX pa3HOO0Opa3us. Bo3pacT ropHBIX MOpoI.

59.T'eorpaduueckue obomouku 3emnu: mMarHuTocdepa, armocdepa, murocdepa, ruapocdepa; ux
CTpOCHHE U (PYHKITUH.

60. [Tpupoaasie pecypchl 3eMiH U MpodIeMa X parMOHaIBLHOTO UCIIOIb30BAHNUS.

61. OcHOBHBIC 3aKOHBI IKOJIOTHH U COBPEMEHHBIC IKOJIOTUYECKUE MTPOOIEMBI.

1.8 YueOHO-MeTOAMYECKOEe U HH(OpPMALIMOHHOE 00ecneYeHHe TUCIUTINHbI

OcHoBHasi JInTEpaTypa

1. KoHmemnuu COBpEMECHHOIO €CTECTBO3HAHUS: yueO: pek. YMO / mox pexn. JI. A. Muxaiinosa. -
CIIG.: ITutep, 2009. - 33%.
2. Jlyonumena, T.4. Konnenuun coBpeMEHHOTO €CTECTBO3HAHMS: yuel. mocodue: aom. MuH. o0p.

PO /T. 5. yonumesa. - M.: Axagemust, 2006. - 608&.
3. CamoxuH, A.Il. KoHmenuu coBpeMEHHOT0 ecTeCTBO3HaHus: Kypc jekiwuii / A. I1. CagoxuH. -
M.: Omera-JI, 2006. - 24@.

JonoHuTe/ILHAS JIUTEPATypa
1. OxorumkoBa, [I'.I'. KoHmenuuu COBPEeMEHHOrO  €CTECTBO3HAaHMS. y4ueOh. mocobue/
I'.I". Oxoraukosa, C.A. Jleckosa, AMI'Y, UDD. Y 2: Ousnueckue kounenmu. — 2009
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2. OxornmkoBa, [.I. KoHumenmum CcOBpEMEHHOTO  ©CTECTBO3HAHHA: yuebd. mocooue/
I'.T. OxornukoBa, T.A. Poguna; AMI'Y, UO®D. U 3. KoHneniun acTpOHOMHUH W TE€OJIOTHH. —
2008

3. OxorumkoBa, [I'.I'. KoHmenuu COBPEMEHHOTO  €CTECTBO3HAHHS. yueb. mocobue/
I'.I". Oxoraukosa, T.A. Ponuna, C.A. Jleckosa, AMI'Y, UDD. U 5: Konnenmu O0uosoruu. —
2009

4. Jlo3osckuii, B.H. Konuenuuu coBpeMeHHOro ecTecTBO3HAHUS: y4ueb. mocoowue: [Jom. MuH. 00p.
P® / B. H. JTo3zosckuii, C. B. JIozosckuii. - CII6.: JTans, 2004. - 224.

5. Kysnenos, B.M. Konuenmuu Mupo3aanus B COBpeMeHHOM (u3nke: yuel. mocobue : pek. MuH.
06p. P® / B. M. Ky3nenos. - M.: Akagemkuura, 2006. - 144,

6. I'psmosoii, [I.1. Konnenimu coBpeMeHHOTO ecTecTBO3HaHMs: CTPYKTYpPHBIH KypC OCHOB ecTe-
CTBO3HaHUsA. Yueh. mocobue B cxemax, onpeaenenusax u rabnumax / I'psmosoit J[.U.. - M.
YUITIEAI'N3, 2000. - 284.

7. XopomasuHa, C.I'. Konneniuu coBpemeHHoro ectectBo3Hanms. Kypc nekumii: Yue6. nis By-
30B: Pek. MuH. 00p. P® / Xopomrasuna C.I'.. - Poctos u//1: ®enukc, 2000. - 48Q.

8. T'openos, A.A. Konnenuuu coBpeMEHHOTO €CTECTBO3HAHUS: Y4eb. mocodue: pek. MuH. o0p.
P® / A. A. Topenos. - M.: Lleatp, 2000, 2001, 1998, 2002. - 268

9. Kapnenkos, C.X. KoHnenimm cCOBpeMEHHOTO €CTECTBO3HAHMS: TIPAKTUKYM: yuel. mocodue:
pek. Mun. 06p. PO / C. X. Kapnienkos. - M.: Beicmr. mk., 2007. - 328&.

IIporpammuoe ob6ecneuenune u UuTepHeT-pecypcsl

Ne HaumeHoBaHue pecypca Kparkas xapakrepucruka

1 http://www.idlib.ru WNureprer-6mbnuoreka oO0pa3oBaTeNbHBIX HW3IaHUN, B
KOTOPOW COOpaHbI AJICKTPOHHBIC YUYCOHUKH, CIIPABOYHBIC U
yueOHbIe TOCOOUS. Y TOOHBII MOUCK 10 KITIOYEBBIM CIOBaM,
OTJICIIBHBIM TEMaM M OTPACIISIM 3HAHHUS.

1.9 MarepuajbHO-TeXHUYECKOE 00ecneyeHue JUCIUTLINHBI

1. Mynerumenuniinsiii I[TK (cucTeMHbIi 610K, MOHHTOP, ayTHOCHCTEMA, MUKPO(OH)
2. HHTrepakTuBHas JOCKa
3. MynbTUMeTUIHBIA TPOSKTOP C TOTOJOYHBIM KpEIJICHUEM

1.10PeiiTuHrOBasi OlleHKA 3HAHUI CTYAEHTOB MO TUCHMUILINHE

«[TonoxeHune o0 6ATTBHO-PEUTUHTOBON CHCTEME OIIEHKU» PACCMOTPEHO M YTBEPKICHO Ha 3a-
cellaHnu Kadenpbl XMMHUH U €CTECTBO3HAHMSI U XpaHUTCS Ha Kadeape.
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2 KPATKOE U3JIO’KEHUE TPOI'PAMMHOI'O MATEPHUAJIA

2.1 BBenenue B ectecTBo3HaHue. Hayka u ee ocHoBHbIe 4epThbl. HayuHble MeTOABI B ec-

TECTBO3HAHMH, UX KJIacCH(PUKALMA.

IInan nexkyuu.
Posb 1 MeCTO HayKH B CHCTEME KYJIBTYPbI
OcCHOBHBIE YepTbI, 0COOCHHOCTHU U 3TAlbl Pa3BUTHUS HAYKH
[TpuHIMIBI KTacCUpUKALUK HAYK
Hayunoe noznanue nelicrBurenbHocTd. HaydHbiil MmeTon
Teopetnueckne, SMIMPUYECKUE U YHUBEPCAIBHBIE METO/IbI HAYYHOTO TIO3HAHUS
EcrecTBO3HAaHME B CUCTEME HAYK, €T0 LIEJIM U 3a1a4U

oA WNE

Ilenu u 3a0auu nexyuu:

* (opMupoBaHUE MPEACTABICHHUI O KJIIOUEBBIX OCOOEHHOCTSAX CTPATErHil €CTeCTBEHHOHAYYHOIO
MBIIIJICHHS], O HAyKe KaK OTpaciy KyJbTYphl U COLIMATBHOM HHCTUTYTE, O MECTE, POJIU U (PYHK-
LUAX HAYKU B Pa3BUTHU [IUBUIIU3ALNHI

*  O3HAKOMJIEHHUE C UCTOpUEH HAYKH U €CTECTBO3HAHUS

*  03HAKOMJICHHE C MPUHIUIAMHU KJacCU(UKALUU HAYK, CTIOCOOAMH MO3HAHUS OKPYKAIOIIETO MH-
pa, HAyYHBIMU METOJIaMU

* (opMupOBaHHE HABBIKOB HCIIOJIb30BAHMS PA3IMUYHBIX METOJIOB

Knrwoueswvie sonpocut.

EcTecTBO3HaHME — 3TO COBOKYIHOCTBH HAayK O IpHUpoAe. B 3amaun, KOTOpbIE CTaBUT MEpe] CO-
00l ecTecTBO3HaHME, BXOAUT YCTaHOBIICHHE M 00bSICHEHNE OOBbEKTUBHBIX 3aKOHOB IMPUPOJIBI, U CO-
JEUCTBUE MX NMPAKTUYECKOMY HCIIOJIB30BAHMIO B MHTEPECAX YeJIOBE4YeCTBA. EcTecTBO3HAaHME BO3-
HUKJIO KaK pe3yiabTaT 0000IIeHHus HaOMIOJeHUH, HAKOIJICHHBIX B IpoIlecce MPAaKTUYECKOH mes-
TEIBHOCTH Y€JI0BEKA U, OTHOBPEMEHHO, SIBJIAECTCSA TEOPETUUIECKON OCHOBOM ITOM NEATENBHOCTH.

EcrecTBO3HaHME 3aTparuBaeT LIMPOKUN CIIEKTP BOIPOCOB O MHOTOCTOPOHHUX MPOSIBICHUSX
CBOMCTB IIPUPOJBI, PACCMATPHBasl €€ KaK €INHOE LIEIIOE.

Hayka — oTpacnb KynbTypsl, 001agaromas psaoM XapakTepHbIX OCOOCHHOCTEH: YHUBEPCAIIb-
HOCTBIO, (PparMeHTapHOCTHIO, OOIIE3HAYMMOCTBIO, CUCTEMATUYHOCTBIO, MPEEMCTBEHHOCThIO, KpH-
TUYHOCTBIO, JOCTOBEPHOCTHI0, BHEMOPAJILHOCTHIO, PAllMOHAIIBHOCTHIO, YyBCTBEHHOCTBIO.

[ToMmuMO TIepeUHCIICHHBIX OCOOCHHOCTEH, crenr(uKa HAyKu OMPEAesaeTcss 0COOBIMH METO-
JlaMU U CTPYKTYPOU MCCIIEIOBAHUH, 3BIKOM HAYKH, UCIIOJIb3yEMOH anmapaTypoi.

OcHoBHas (pyHKIUS HAYKH — IPOM3BOJCTBO M CUCTEMATU3aLUsl OObEKTUBHO MCTHHHBIX 3Ha-
Huil. Ho, kpomMe yka3aHHOM, BBIIENSAIOT TaKXKe: KYIbTYPHO-MHUPOBO33PEHUYECKYIO (QYHKIHNIO; (QYHK-
IIUI0 HAYKH KaK HEMOCPEACTBEHHOW MPOU3BOAMUTEIIBHOW CHIbI;, (DYHKIMIO HAYKH KaK COLMAIbHON
CHUJIBI.

Hayku nmpunATO Ki1accM(pUUIUPOBaTh CICAYIOIUM 00pa3oM: IO IEIEBOMY HA3HAYCHHUIO — Ha
dbyHaaMeHTaNbHbIe U MPUKIATHBIC, 10 METOAY MCCIEI0BAaHHS — Ha TEOPETHUYECKUE U SMIHpHUYE-
CKH€; 110 MpeAMETY UCCIIeI0BaHHsI — HA €CTECTBEHHBIE, OOIECTBEHHbIE U TYMAHUTapHBIE.

HayuHble MeTO/1bI TO3HAHUS JEHCTBUTENBHOCTH JENIATCS HA!

— SMIIUpUYECKHE: HAOIIOACHNE, U3MEPEHHE, SKCIIEPUMEHT;
— TeOpeTHUECKHUE: abCTparupoBaHue, uaeann3anus, GopMaaIn3aus, HHAYKIH, JeTyKIHs;
— YHUBEpCAJIbHBIE: aHAJIOTHS, aHAJIN3, CUHTE3, MOJEITUPOBAHUE, KITACCU(PUKALIHSL.

Pexomenoyeman tumepamypa.

1. T'yceiixanoB M.K. KoHueniuu COBPEeMEHHOTO €CTECTBO3HaHUs. yuel.. pek. Mun. o0p. PD/
M.K. I'ycetixanos, O.P. PamxaboB. -6-¢ u3a., mepepad. u gom. —M.: Jlamkos u K, 2008.

2. Kapnenkos C.X. KoHieniuu COBpeMEHHOTO €CTECTBO3HAHUS: MMPAKTUKYM: yuel. mocobue: pek.
MuH. 06p. P®/ C.X Kaprienkos. -4- uz., ucrp. —M.: Beicmas mikona, 2007.
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2.29Jrtanbl pa3BuTHA QU3MKH
Ilnan nexkyuu.
Oransl pa3BUTUS PUUKU
Knaccuueckas koHnenuus HproToHa M KiTacCMYECKasi MEXaHUKA.
3aKOHBI COXpaHEHUs
dopMHUpOBaHUE U PAZBUTHE TEPMOJUHAMUKH U CTATUCTUYECKON (PU3UKU
DOHTpONHs KaK Mepa HEOOPaTUMOCTH MPOLECCOB. BeposaTHOCTHBIN MOIX0/ K SHTPOIUH.
JluHamM14ecKue U CTATUCTUYECKUE TEOPUH
PasButre npeacraBiaeHui o CBETE.
KBanToBas Mmexanuka. KoprmyCKysipHO-BOJTHOBOM TyaJiu3M MUKPOOOBEKTOB

ONOOR~WNE

Ienu u 3a0auu nexuyuu.

*  ($opMUPOBAHHE OCHOB JUAIIEKTHYECKOTO MBIITICHUS

*  (opmupoBaHHME MUPOBO33PEHUYCCKUX MPEICTABICHUM O MPHUHIMIAX MPEEMCTBEHHOCTH W He-
MIPEPHIBHOCTH B MCTOPUHU W3YUYCHUS MPUPOJBI M HEOOXOJAMMOCTH CMEHBI aJ€KBAaTHOTO S3bIKA
OMUCaHUs N0 MEpPEe YCIO0KHEHUsI MPUPOJHBIX CUCTEM M CMEHE HAYYHBIX MapaJurM B €CTECTBO-
3HAHWM KaK KJITFOYEBBIX dTalax ero pa3BUTHUS

*  ¢opMupOBaHUE MPEACTABICHUI O CMEHE THUIOB HAYYHON PAIlMOHATHHOCTH, O PEBOJIOLHUIX B
€CTECTBO3HAHUM M CMEHE HayUYHBIX MapaJurM KaK KIIOYEBBIX dTalax pa3BUTHS €CTECTBO3ZHAHUS

*  (opmupoBaHuE SICHOTO TPEICTABICHUS O (PU3NIECKON KapTHHE MUPa KaK OCHOBE I1€JI0CTHO-
CTH ¥ MHOTOOOpa3usi IPUPOIbI

*  [IOHMMAaHHUE CYIIHOCTH TPAHCAUCIUIUIMHAPHBIX UIEH U BaXKHEHUIIMX €CTECTBEHHOHAYUYHBIX
KOHIIETIINH, OTPEIENISIOMNX 00JIMK COBPEMEHHOTO €CTECTBO3HAHUS

Knrouegvie sonpochwi.

MexaHuka — 3TO HayKa O JBI)KEHUU. [ TTaBHYIO 3a7jauy MEXaHUKH MOXHO c(hOpMyIHpOBaTh
KaK BBIBOJI YpaBHEHHUsI (MAaTEeMaTHYECKOTO 3aKOHA), OMHUCHIBAIOIIETO JIBIKCHHS Tela U BBISICHCHHE
IIPUYMH 3TOTO JBWKEHHUA. B OCHOBE KilacCHUYECKON MEXaHUKH JIeKaT 3aKOHbI HhIOTOHA.

Bo Btopoii nonosune XVIII B. M.B. JlIomoHocoB u A. JlaBya3be HE3aBUCUMO JpYT OT Apyra
chopMyIIMpOBali 3aKOH coXpaHeHUsI Macchl. CleAyIouM Ba>KHBIM 3aKOHOM CTall 3aKOH COXpaHe-
HUS SHEPIUH, a 32 HUM — 3aKOHBI COXPaHEHHs UMITYJIbca U MOMEHTa uMItysibca. Heobxonumo Tak-
K€ YUUTHIBaTh, YTO BCSKUN (PU3NUYECKUII 3aKOH MMEET CBOM TI'PAaHUIbl IPUMEHUMOCTH, U 3aKOHBI
COXpaHEHMsI —HE UCKIIIOUEHUE.

Ho Bokpyr Hac mpoucXonsT SBIIEHUS, BHEIIHE BeCbMa MaJl0 CBS3aHHBIE C MEXaHUYECKUM
JBIDKEHUEM. DTO SIBJICHUS, HAaOI0JaeMble IPU U3MEHEHUU TEMIEepaTyphl Tej, IPU Mepexoie 3TUX
TEJ U3 OJJHOTO arperaTHOro COCTOSIHUA B Jipyroe. Takue sSBJeHHs Ha3bIBAIOTCS TETIOBBIMU. PaboThI
KapHo monoxuim Havaino HOBOMY METOYy pacCCMOTPEHHsI IPEBPALICHUS TEIUIOTHI M paOOThI APYT B
Jpyra, 4TO B KOHEYHOM HTOT€ MPUBEJIO K CO3/IaHUI0 TEPMOJIMHAMUKU. TepMOAMHAMUYECKOE yye-
HHUE pacCMaTpPHUBAET, B OCHOBHOM, OCOOCHHOCTH MPEBPAIICHUS TEIUIOBON (POPMBI IBUKEHHS B JPY-
rue, He UHTEePEeCysICh MUKPOCKONMMYECKUM JIBUKEHHEM YacCTHII, COCTABIISIONIMX BEIIECTBO. TepMo-
JUHAMUKa 6aszupyercs Ha Tpex gusudeckux 3akoHax: |, Il u lll Haganax repmoannamuku. BaxkHoii
TEPMOJIMHAMUYECCKON (YHKIIUEH SBISICTCS DHTPOITHSI.

B xonne XIX — nauane XX B.B. (pu3uka BbIIUIa HA TOT YPOBEHb OMHMCAHUS MUKPOMHUDA, TIe
KOHIENINH KJIacCHuYecKoil (M3MKM OKa3aluch HEMpUTOAHBIMU. HOBbIe HaydHbIE OTKPBITHS OIMpPO-
BEPIUIM NPEACTaBICHUS 00 aTOMe, KaK O MOCIIeIHEM HEJCTUMOM 3JIEMEHTE MaTEPUH.

PaGoTer Opcrena m AMrmepa MOJIOKUIM Hadajao HayKe 00 AJIEKTPOMArHUTHBIX IMpoIeccax -
ANIEKTPOAMHAMUKE. J[J1s1 onMcaHust 3JeKTPOMarHUTHHIX siBjeHnid PapaneeM B 30-€ roabl IPOILIOro
BEKa BBe/IeHO NoHATHE «101s1». ChopmynupoBanHbie PapageeM UaeH Mo, Kak HOBOH (HOpMbI Ma-
Tepuu, ObUTH MaTeMaTHYeckl 00paboTaHbl MaKCBEIIOM, KOTOPBIH CBsI3all B CBOMX YPaBHEHHUSX BCE
9KCIIEPUMEHTANIbHBIE 3aKOHBI, TOTYYEHHbIE B 00JIACTH 3JIEKTPUUECKUX U MAarHUTHBIX SBJICHUM.

YcTaHoBIIeHUE TIPUPOJIBI CBETA Pa3BUBAIOCH IO JABYM, Ka3aJoCh Obl, B3aUMOUCKIIOYAIOIIUM
HanpasieHusaM — kopnyckymsipaomy (Heroton) u BoiaroBomy (['toiirenc). B magame XX Obu10 10-
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Ka3aHO, YTO CBET MMEET CJIIOXKHYIO MPUPOAY M MPEACTABIACT COOOM €IUHCTBO MPOTUBOIOJIOKHBIX
CBOMCTB — KOPITYCKYJISIPHBIX M BOJHOBBIX.

JanpHeiimee pa3BuTHe (PU3MKU MPUBEIO K YCTAHOBJICHUIO CIOXHON MPUPOIBI aroma. bwur
IpeIokKEH psa Mojenell, 00JaamuX Kak TOCTOMHCTBAMH, Tak M HeJocTaTkaMu. Teopus aToMa
bopa nokazana, 4To HeIb3s1 aBTOMATUYECKU PACIIPOCTPAHATH 3aKOHBI IPUPO/IbI, CIIPABEAIUBBIC IS
OOJILITMHCTBA 0OBEKTOB MaKpOMHUpa — Ha 00BEKTHI MUKpoMHUpa. Bo3HukIa 3a1a4a pa3paboTKH HO-
BOU (pU3MYECKON TEOPUH, IPUTOAHON NJIsi OMUCAHHS CBOMCTB UM MOBEACHHUS MUKPOYACTHUI[. JTa 3a-
nada Oputa ycmemHo pemieHa B 20-€ ToJbl HaIIero BeKa B pe3ybTaTe CO3JaHHUS HOBOW OTpPACiu
TEOPETUYEeCKON (DU3MKU — KBAaHTOBOW MeXaHWKH. CTaHOBIEHUE KBAHTOBOW MEXaHWKH MPOU3OIILIO
Ha IMyTH 0000IICHUS MPEACTABICHUI 0 KOPIMYCKYJISIPHO — BOJIHOBOM Jyain3Me (poToHa Ha Bce 00b-
€KTbl MUKPOMHPA, U, B IEPBYIO 0YEPE/Ib, HA AIEKTPOH.

Pexomenoyemasn numepamypa.

1. T'ycetixanoB M.K. KoHmemniuy COBpEMEHHOIO0 €CTECTBO3HAHUS. ydeO.. pek. Mun. o6p. PD/
M K. I'yceiixanos, O.P. PamgxaboB. -6-¢ u3a., nepepad. u gor. —M.: lamxkos u K, 2008.

2. Jlyonumena T.. KoHnenmuu coBpeMEeHHOTO €CTeCTBO3HAHUS: yue0. mocooue: mon. MuH. o0p.
P®/ T.4. AyOHumesa -7-¢ u3a., crep. —M.: Akagemusi, 2006

3. Haiigeimn B.M. KoHieniuu cOBpeMEHHOT0 €CTECTBO3HAHUSA: yued. pek. Mun. o6p. PO/ B.M.
Haiigemn —M.: M:Tapnapuxu, 2003, 2007

4. OxorumkoBa [.I'. KoHmemmuu COBPEMEHHOIO  €CTECTBO3HAHHUS.  yueh. mocobue/
I'.I". Oxoraukosa, C.A. JleckoBa, AMI'Y, UDD. Y 2: Ousnueckue kounenmu. — 2009

2.3 IIpoucxozknenune u 3Boa0nusa BeesleHHoii

Ilnan nexkyuu.
CrpykrypHas opranu3auus BceneHHoil u ee nepapXxuueckue ypoBHU
[Tpoucxoxnaenue Beenennoit. Kocmonorus «bospioro B3peiBa»
OBoJmo1us U Mojienu Beenennoi
Cocras, cTpoeHue U npoucxoxaecHue CoJIHEYHON CUCTEMBI
AHTpPOIHBIN NPUHLIUIT

gk

Lenu u 3a0auu nekyuu:

*  ¢opMupOBaHUE MPEICTABICHUN O PYHIAMEHTAIBHBIX 3aKOHAX PA3BUTHUS IPUPOJIBI

e ¢opMuUpOBaHUE U 3aKpEIJICHUE MPEJCTABICHUN O CUCTEMHOM MOJXOJ€, CBOMCTBAX CHCTEM U
X HEpPapXUU HA Mera-ypoBHE OpraHU3alluu MaTEpUU

*  (opmupoBaHHME MHPOBO33PECHUECKHX MPEICTABICHUN [0 €IUHOW JBOJIIOIMOHHOW KapTHHE
BcenenHol kak eIMHONM cucTeMe; [0 MECTe M POJIM YeJOBEKa B MPUPOJE, BKIOYAs €ro Jes-
TEJIBbHOCTh B KOCMUYECKOM MPOCTPAHCTBE;

e ¢opMupOBaHHE U 3aKPEIUIEHWE HABBIKOB COIOCTABJICHHS OCHOBHBIX MAacHITaOHBIX YpOBHEH
MaTepUd MW HX XapaKTEPUCTUK C COOTBETCTBYIOUIMMHU CTPYKTYPHBIMH 3JIeMEHTaMHu (Mera-
YPOBEHB)

Kntoueewvie sonpochwi.

B kilaccnueckoil Hayke CyIIeCTBOBaJIa TaK Ha3blBaeMasi TEOpUs CTAMOHAPHOIO COCTOSIHUS
Bcenennoii, cornacHo kotopoil Beenennas nmpaktudecku HensmeHHa. CoBpeMEHHBIE KOCMOJIOTHYe-
ckue mozaenu BceenenHoi ocHoBbiBatoTcs Ha OTO DiiHIITEHA, COrIacHO KOTOPOW METPUYHOCTD
IIPOCTPAHCTBA U BPEMEHHU ONPEIEIIAIOTCS pacipeesIeHneM BO BeenleHHOM rpaBUTallMOHHBIX Macc.

Monenu BceeneHHON OTTaNKUBAIOTCS MPU MOCTPOEHUU OT OCHOBHOTO YPaBHEHUS TATOTEHUS,
BBeZieHHOr0 DifHmTeiiHoM B OTO. DT0 ypaBHEHHE UMEET MHOXKECTBO PELICHUM, YTO 00YCIIaBIMBa-
€T MHOXECTBO KocMuueckux Moaeneil. Haunnas ¢ konna 40 rr. Bce Oosblliee BHUMaHUE B KOC-
MOJIOTHH TIPUBJIEKAET (PU3MKA MPOIECCOB KOCMOJIOTUYECKOTO paciiMpeHus. BeiBUHYTas B TO ke
BpeMsi Teopus ropsiueii Beenennoii ['TamoBa paccMaTpuBaeT siiepHbIE PEaKIMy, TPOTEKABIIUE B Ca-
MOM Hauajie pacuipeHus BeceneHHOM B 04eHb IJIOTHOM BenlecTBe. KOCBEHHBIMU JJOKa3aTENbCTBA-
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MU THUIIOTE3bI Topsiuek Beenennoit ['aMoBa sBIIAIOTCSA PENMKTOBOE U3JIyYEHHUE U OTKPBITOE aMepu-
KaHCKUM acTpoHOMOM D. Xa066sioM B 30 r.r. 20cTonerus "kpacHoe cMelieHue".

OcoO0blil TEeOpEeTUYECKHI U MPAKTHUECKUI WHTEPEC MPEACTABISAET IS YUCHBIX M MPOCTO JUIS
XKHUTeaed 3eMiIM BOIPOC O BO3HMKHOBEHMH IUIaHET. BeneacTBue rpomMaaHbIX KOCMHUYECKHX pac-
CTOSIHUI JIpyrue IUIaHETHBIE CUCTEMbl HEeHa0II0aeMbl, II0ATOMY IpobiemMa MPOUCXOXKICHHS Tj1a-
HET pacCcMaTPUBAETCSl HA TPUMEPE MOJIeNU MpoucxoxaeHus miianer ConHeyHou cuctemsl. B ee co-
CTaB BXOJUT HECKOJIBKO THIIOB KOCMUYECKUX 00bekToB: CojHIEe (€IMHCTBEHHAs 3BE3/1a B COCTAaBE
CHCTEMBI), ITAHETHI, ACTEPOH/IbI, METCOPUTHI U KOMETHI.

Oxono 200 ner Ha3zaxg HaumHaeT (OPMHUPOBATHCA HayKa O MPOUCXOXKICHUU M Pa3BUTHH He-
OecHBIX TeJl — KOCMOTroHMsl. Bce KocMOroHndeckue runoTes3bl, U3BECTHBIE HA CETOJHSIIHUN JEHb
MOYKHO pa3/ielnTh Ha 2 TUMa: HeOynspHble U KatacTpoduueckue. [lepBrle HaydHbIE TEOPUU TPOHC-
xoxieHus1 COTHEUHON CUCTEMBI ABJISUIUCH HEOYISPHBIMU U OBUIM BBIIBUHYTHI HE3aBUCUMO JPYT OT
npyra HemenkuM ¢uinocopom Kanrom u dpaniy3ckum marematukom Jlamnacom. TH TEOpUH BO-
[IUTM B HAyKy IO Ha3BaHHEM KocMoroHudeckoi teopun Kanra — Jlammaca. Hanbonee spkumu ka-
TacTpo(puyecKMMH TUIIOTE3aMu sIBIIsItOTCs Tunore3sl broddona, xunca u Byndcona. CoBpemen-
Hble KOHIEeNuuu npoucxoxaeHus mniaaHeT CC OCHOBBIBAIOTCS Ha TOM, 4TO, IPU PACCMOTPEHUU
nporieccoB obpazoanus CC HE0OXOAUMO YYUTHIBATh HE TOJIBKO MEXaHHUYECKUE, HO U JAPYTHE CH-
JBL.

Pexomenoyeman tumepamypa.
1. OxoraukoBa ['.I'. KoHumenumm COBPEeMEHHOrO  €CTECTBO3HAHMA:  y4eO. mocodOue/

I'.T. OxornukoBa, T.A. Poguna; AMI'Y, UO®D. YU 3. Konneniuu acTpOHOMHUH W TE€OJIOTHH. —
2008

2.4 KoHlenTyajbHble CHCTEMbI XUMHUH. YU€HHE O COCTABE U CTPYKTYPHASI XUMHUS
Ilnan nexkyuu.
[IpeanochbuIky MOSIBICHUS] XUMUU
OCHOBHBIE 3TaIlbl PA3BUTHS XUMUYECKUX 3HAHUN (MCTOPHUECKUI ITOIXOT)
VY4eHue o cocTase: IBOJIOLMS IIpejcTaBieHue, llepuonnyeckas cucreMa XUMUYECKUX AJIEMEH-
toB U [lepnoanuecknii 3akon .M. Menneneera
4. CTpyKTypHas XUMHs. YUEHHE O XUMUYECKOU CBsI3U. THUIIBI U CBOMICTBA XUMUYECKOU CBA3U

wn e

Lenu u 3a0auu nekyuu:

* (opMupoOBaHHE IPEICTABICHUN O MOJTOXKEHUH XUMHUH B CUCTEME €CTECTBEHHBIX HayK

* (opmMupoBaHHE 3HaHUN 00 OCHOBHBIX MOHATUAX M 3aKOHAX XHWMHHU, KAYECTBEHHOM M KOJUYe-
CTBEHHOM COCTaBE BELIECTBA U O CTPOECHUU aToMa

e [ldbopmupoBaHHe MPEACTABICHUI O POJIM XUMHUHU KaK TEOPETHUUECKONU 0a3bl BAXKHEHUINIUX OTpac-
JIel MPOMBIIIJIEHHOCTH, O €€ CBA3AX C CEJIbCKUM XO35MCTBOM U MEIULIMHOMN

hd 3aKPCIUICHUC HABBIKOB COIMMOCTABJICHUS OCHOBHBIX MaCLHTaGHBIX ypOBHGfI MaTCpru U UX Xapak-
TEPUCTUK C COOTBETCTBYIOIIUMH CTPYKTYPHBIMH 3JIEMEHTaMH (MHKPO- U MaKpO-ypOBHH)

* 3aKpeIuIeHHe YMEHUN M HaBBIKOB OINpPENEICHUS XapaKTePHBIX CBOWCTB CHCTEM B MPUPOIHBIX U
HCKYCCTBEHHBIX 00BEKTaxX

Knroueeswvie sonpocowt.

XHUMHUS — 3TO HayKa O BCHICCTBAX, UX CBOMCTBaX U B3aUMHBIX MMPEBPALICHUAX 3TUX BCIICCTB.
B pa3Butun XuMum BBIIEISIOT 4 KOHILENTYaJbHBIX YPOBHS: YUEHHE O COCTaBe, CTPYKTYPHYIO XH-
MHIO, YYCHUC O XUMHNYCCKUX ITPOLCCCaX, IBOJIOIUOHHYIO XUMHUIO.

[Tocne mocTpoeHus: nepuoanyeckoil cucteMsl iemeHToB [[.M.MenzaeneeBa u onpeneneHus
NEPpUOANIHOCTHU CBOICTB aTOMOB peuIcHUC BOIIpoOCa O B3aHMO,Z[€I>'ICTBI/II/I MCKAY 3THMU aTOMaMH
MIPUBEJIO K CO3JJaHUIO Psijia TEOPUM XUMUYECKOH cBsi3u. [Iprpoga XxuMudueckon CBs3M 00YyCIOBICHA
BBaHMOﬂeﬁCTBHGM MOJIOKUTCIIBHO 3aps’KCHHOTO dApa € OTPHULATCIBHO 3aps’KCHHBIMU 3JICKTPOHA-
MH, a TaKXe 3JEKTPOHOB APYT C APYroM. XUMHUYECKasl CBS3b MOXET ObITh MOHHOM, KOBaJIGHTHOM
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(MoOJSIPHOM M HETOJIIPHOI), MeTaTNUecKoi. [IoMUMO 3TOTO, MEKAY MOJIEKYJaMU B XUMHUUYECKOM
COEMHEHUU MOT'YT BO3HUKATh 0oJiee c1adble MEKMOJIEKYIISIPHbIE B3aUMOICHCTBHS.

Pexomenoyeman tumepamypa.
1. OxoraukoBa ['.I'. KoHumenumm COBPEeMEHHOrO0  €CTECTBO3HAHMA:  y4eOd. mocodOue/
I'.I". OxornukoBa, T.A. Poguna; AMI'Y, UD®D. Y 4. Konuenrtyanbabie cucteMbl Xxumun. — 2010

2.5KoHuentyanbHble CHCTEMbl XUMHUH. Y4eHHE 0 XUMHYECKHUX MpoLeccax
IInan nexkyuu.
OCHOBHBIE IOHATUS XUMUYECKON KHHETUKU U TEPMOJUHAMUKHU
CkopocTh XMMHUECKOH peakiuy. PakTopbl, BIUAIOLUINE HA CKOPOCTh XUMUYECKON peakuu
Xumunueckoe paHoBecue. [Ipunuun Jle [larense
Karanutuueckue nporuecchbl
B03MOXHOCTE caMONIPOU3BOJIBHOIO MPOTEKAHNS XUMHUECKUX ITPOLECCOB
DBOJIIOIIMOHHAS] XUMHUSI

oA WNE

Ilenu u 3a0auu nexyuu:

* (opmMupoBaHUE 3HAHUI 00 OCHOBHBIX MOHATHUSIX U 3aKOHAX XUMUH, PEaKIIMOHHOW CTIOCOOHOCTH
BEIIIECTB, CIOCO0axX yIpaBICHHUS] XUMHUYECKUMHU MPOLIECCAMHU, O BO3MOXKHOCTH HCIIOTH30BAHUS
KaTaJln3aTOPOB U UX POJIM B XUMUYECKUX MPOLIECCax

* (opMupoBaHUE MPEICTABICHUN O MPUKIATHOM 3HAYEHUH, O MPUMEHEHUH XUMHUYECKUX COEIH-
HEHUI B MEIUIIMHE, CEbCKOM XO3SHCTBE, MPOMBIIUIEHHOCTA M OBITY, 00 MX TOKCHYHOCTU U
BJIMSTHUM HA KUBbIE OPraHU3Mbl U OKPYKAIOIIYIO Cpey

*  3aKpEIUICHHE HABBIKOB COIMOCTABIICHUS OCHOBHBIX MACIITA0HBIX YPOBHEH MaTepUH U UX Xapak-
TEPUCTHK C COOTBETCTBYIOIIUMU CTPYKTYPHBIMH 3JIeMEHTaMH (MHKPO- U MaKpO-YPOBHH)

* 3aKpeIuieHHe YMEHUN M HAaBBIKOB OIMpPENEICHUS XapaKTePHBIX CBOWCTB CHCTEM B MPUPOJIHBIX U
HCKYCCTBEHHBIX 00BEKTaxX

Kniouegvie onpocoi:

YueHHne 0 CKOPOCTAX U MEXaHU3MAaX XUMUYECKUX PEaKLIMi HA3bIBAECTCS XUMHYECKON KUHETH-
Koi. CKOpPOCTh pEaKLUU ONMpPEAETAECTCS U3MEHEHUEM MOJISIPHOW KOHLEHTPALMU OJHOrO U3 pearu-
pyroumx BemecTB. /s pacueToB npu OnpeaeseHud CKOPOCTH XUMUYECKONW PeaKlUy HCIONb3YIOT
3aKOH ACHCTBYONMX Macc. K BakHEWIUM ¢akTopam, OMpeaesioniM CKOPOCTh PEaKIMK, OTHO-
CATCA: KOHIIEHTpALMs, TeMIEparypa, MPUpPOJa Pearupyrolux BELIECTB, KaTalu3aTopbl. BaxHbIM
MOHATUEM XMMHUYECKON KUHETUKH SIBISETCS MOHITHE XUMHUYECKOTO PABHOBECHSI, XapaKTEPHOE IS
oOpatumbIX mporeccoB. Hanbonbpiee BIUSHUE HA CMEIEHUE PABHOBECHSI OKa3bIBAIOT M3MCHEHHE
KOHIICHTPALNH, JaBJICHUS U TEMIIEPATypHI.

XuMu4ecKkasi TepMOJIMHAMUKA TPUMEHSET MMOJOXKECHHS U 3aKOHBI OOIIeH TePMOJUHAMUKH K
M3YYECHHUIO XUMUYECKUX sBJIEHUH. Pa3BuTHe TEPMOXUMHH CBSI3aHO ¢ paboTaMH PYyCCKOT0 Y4EHOIO
I''N. T'ecca, 3aKOHBI KOTOPOTO MCHOJIB3YIOT AJS OMpEAETCHUs TEIIOBbIX 3()(PEeKTOB XUMHUECKUX
peakuuid. Jlns ynpaBiaeHUs XUMUYECKUMHU IPOIECCAMU HEOOXOAUMO 3HATh KPUTEPUU CaMOIIPOU3-
BOJIBHBIX IMPOLIECCOB U UX ABUXKYIUE CUJIbl. DYHKINS, MO3BOJIAIONIAS PEUIUTH BOIIPOC O BO3MOXK-
HOCTH CaMOINPOM3BOJIBHOTO MPOTEKaHUs XHMHYECKOTO TIpoIlecca, Ha3bIBaeTcsi M300apHO-
U30TEPMHUYECKUM MTOTESHIIUAIIOM, WK 3Heprueit [ mboca.

DBommononHas xumus 3apoauiiack B 1950 — 196Qr. u pemaer mpob6iieMbl cCaMOIPOU3BOIIb-
HOT'O CHHTE3a HOBBIX XUMHUYECKHX COCTUHEHHH, SBISIOMUXCS 0oJiee CIOKHBIMH U 00Jiee BEICOKO-
OpraHMW30BaHHBIMH MPOAYKTaMU IO CPABHEHUIO C UCXOAHBIMU BeiecTBaMu. OCHOBOIOJIATAOIIEN B
HBOJIIOIIMOHHOW XMMHUU SIBJISIETCS Mesl O BeIyIel poyin OMOKaTann3aTOPOB B )KHUBBIX cHcTeMax. B
9BOJIIOIIMOHHOM XUMHUU CYIIECTBEHHOE MECTO OTBOJIUTCS MpoOJieMe camMOOpraHU3allid CHCTEM.
[IpobGnema Ouomoruveckoii camoopranuzanuu (M OHOJOTHUECKOM 3BOJIONNN) OKAa3bIBACTCS HETO-
CpeACTBEHHBIM 00Pa30M CBSI3aHHOMN ¢ MPOOJIEMOl XUMHUECKOW CaMOOPTraHU3aIiK (M XUMHYCCKON
IBOJIFOLIHH).
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PwonNpE

Pexomenoyemasn numepamypa.
OxoraukoBa ['.I'.  KoHienmuu  COBpPEMEHHOTO  €CTECTBO3HAHMSA.  y4eb. mocobue/
I''T. OxotnukoBa, T.A. Poguna; AMI'Y, UO®. Y 4: Konnenryaibheie cucteMbl xumuu. — 2010

2.6 YpOoBHH OpraHu3anmu ;KMBoi Matepuu *
Ilnan nexkyuu.
CrpyKTypHas uepapxus U CBOWCTBA KUBOW MaTEPUH.
XVMUYECKUE OCHOBBI KU3HU
[IpoucxoxxneHue )Ku3HU Ha 3emiie
[TpyHIMIIBI BOCTIPOU3BOCTBA KUBBIX CHCTEM. HacieqCTBEHHOCTh M U3MEHYNBOCTD.

Ienu u 3a0auu nexuyuu.
dbopMUpOBaHUE TPEICTABICHUIA O MOJIOKEHUH OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK
dbopmupoBaHne 3HaHUN 00 0COOCHHOCTSX aTOMa YIJIepo/ia, AIEMEHTaX-0praHoTeHax, POJu B
YKUBBIX OpraHu3Max OMOIOJIMMEPOB U BOJbI
UlopmMupoBaHrEe HABHIKOB aHANIN3a CBOMCTB M MPU3HAKOB )KHBOTO, 0COOEHHOCTEH MX XUMUYE-
CKOTO COCTaBa Ha KOHKPETHBIX ITPUMepax
dbopMupoBaHUEe MPEACTABICHUI O CYIIHOCTH >KU3HH, MPUHIUIIAX OCHOBHBIX >KU3HEHHBIX IMPO-
IIECCOB
dbopMUpOBaHNE TOHUMAHUS TPUHIIUIIOB IPEEMCTBEHHOCTH, COOTBETCTBUS M HETIPEPHIBHOCTH B
W3YYCHUU TIPUPOJBI: OT GUBUKH K XUMUU U OUOJIOTUH, OT HEXXHUBBIX CHCTEM K KIIETKE, )KHUBBIM
opraHu3Mam, 4ejoBeKy, onocdepe u 001ecTBy
(dbopMUpOBaHHE MUPOBO33PEHYCCKUX MPEICTABICHHUH O CYIITHOCTH (PyHIaMEHTAILHBIX 3aKOHOB
MPUPOJIBI, COCTABIISIONIUX OCHOBY COBPEMEHHOU OMOIOTHH
dbopMupoBaHUEe TPEACTABICHUN O MPUKIIAJHOM 3HAYEHUH U MOCIEACTBUSIX COBPEMEHHOIO pa3-
BUTHUS OMOJIOTHH U TaKUX €€ OTpaciieil Kak TeHEeTUKa U TeHHas WHKEHepus
3aKperICHUE HABBIKOB COTIOCTABJICHHSI OCHOBHBIX MACIITAOHBIX YPOBHEH MaTepUU U UX Xapak-
TEPUCTUK C COOTBETCTBYIOIIUMH CTPYKTYPHBIMHU 3JIECMEHTaMH (MaKpO-ypOBEHb)
3aKperUieHue YMEHUW W HaBBIKOB OIPEICIICHIS XapaKTEPHBIX CBOMCTB CHCTEM Ha MPUMEPE JKU-
BBIX CUCTEM

Kntouegwvie sonpochwi.
Mup KUBBIX CYHIECTB, BKJIIOYasl YEJIOBEKa, MPEJICTaBICH OMOJOTHYECKUMHU YPOBHSIMH pa3-

JIMYHOM CIIOKHOCTH. B CyIlleCTBOBaHMM KMBOM MAaTEPUMU BBIIEIISIETCS HECKOJIBKO YPOBHEW: MOJI€E-
KYJISIPHBINA, KJIETOYHBIN, TKAHEBBIM, OpTraHHBIN, OPraHU3MEHHBIN, MOMYJSIITMOHHO-BHI0BOM, OHOTEO-
[IEHOTUYECKUH, OnocdepHbIil. XUMUYECKOW OCHOBOW KU3HU SBISIOTCS OCIKH M HYKJICHHOBBIC KH-
CIIOTEL.

CymiecTByeT S rpynn TeopHii, Ha KOTOPBIX 0a3upyercsi 00bICHEHHE TpoIlecca MPOUCX0oXKIe-

HUS KU3HU Ha 3eMII€.

1)
2)

3)
4)
5)

Kpeannonusm — coTBOpeHHe KU3HN 00)KECTBEHHBIM CYILIECTBOM.

Camonpoun3BOJIBHOE 3ap0XKICHUE — HEOAHOKPATHOE BOSHUKHOBEHHE KU3HU U3 HEXKMBOT'O Belle-
CTBa.

Teopus cTallMOHAPHOTO COCTOSIHUSI — XKU3Hb CYIIECTBOBaIa BCEI1a.

[Tancniepmust — Teopust BHE3EMHOT'O MPOUCXOKICHUS HKUZHU.

bruoxumunueckast 3BOIIOLUS — 3apPOXKICHUE KU3HU B PE3yJbTaTe MPOLECCOB, MOAYUHIIONIUXCS
XUMHUYECKUM U (DU3HUECKUM 3aKOHAM.

*JlaHHAs JIEKIUS YUTACTCS TI0 TEXHOJOTHH pPa3BUTHS KpuThueckoro MeimieHus kak AKTUBHASA JIEKIIUSA ¢ wnc-
MOJIb30BaHUEM CTpaTeruu «bopTOBOM KypHAII».
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Bce xuBoe 00azaeT COBOKYIMHOCTBIO OOIINUX CBOWCTB, K KOTOPBIM OTHOCSTCS: OCOOEHHOCTb
XMMHYECKOT'0 COCTaBa; 0OMEH BEIIECTB; CAMOBOCIIPOM3BOJICTBO; HACIEICTBEHHOCTh; N3MEHUMUBOCTD
u 1p. /IBa mocienHUX CBOMCTBA M3y4YaeT TeHETHKA — HayKa O HACJIEICTBEHHOCTH, CIIOCOOax Iepe-
Jla4yl TIPU3HAKOB OT POAUTENCH K JETSIM, MEXaHW3MaX WHAWBUIYalTbHOW M3MEHUYMBOCTH OpPTaHU3-
MOB U CIIOCO0ax yImpaBiIeHHsI 3TOH M3MEHYHBOCTHIO. COBpeMEHHOE pa3BUTHE OMOJIOTHU MPUBEIO K
HOSIBJICHUIO TeHETHYECKOI NH)KEHEPHH, a €€ JOCTHIKESHHUS CTalld TEMOI aHaln3a OMOATHKH.

Pexomenoyeman tumepamypa.
1. OxoraukoBa ['.I'. KoHumenumm COBPEeMEHHOrO0  €CTECTBO3HAHMA:  y4eO. mocodOue/
I'.T'. OxoraukoBa, T.A. Poauna, C.A. JleckoBa, AMI'Y, UDD. Y 5: Konuenmnuu OMOIOTHA. —
2009

2.7 JBOIOLMOHHBbIE YYeHUs B OH0I0THN*
Ilnan nexkyuu.
dopMUpOBaHUE UICU PA3BUTHUS B OHMOIOTHH
Teopwus sBomonuu Y. Jlapsuna
CoBpemenHnble npecTabienus 00 sBomonuu: CTD
OCHOBHBIE CBOMCTBA U HAIPaBJICHUS OMOJIOTHYECKOT0 mporpecca. JlokazaTeabCcTBa SBOTIOUH
[IpoucxoxaeHue 1 3BOJIIOIUS YeJIOBEKa
[Ipoucxoxaenue pac

ouhwnE

Ienu u 3a0auu nexuyuu.

* (¢opMupoBaHHE TOHUMAHUS TPUHIUIIOB MPEEMCTBEHHOCTH, COOTBETCTBHUS U HETPEPHIBHOCTH B
W3YYCHUU TIPUPOJBI: OT PU3UKU K XUMHH U OMOJIOTHH, OT HEXKHUBBIX CHCTEM K KIIETKE, )KUBBIM
opraHu3Mam, 4eJoBeKy, ornocdepe u 001ecTBy

* (opMupoBaHHE MUPOBO33PEHUECCKUX MPEICTABICHUN O CYIHOCTH (HYHIAMEHTAIBHBIX 3aKOHOB
MPUPO/IbI, COCTABIIAIOIINX OCHOBY COBPEMEHHO Onoorun

* (opMupOBaHHE OCHOB AUATEKTUYECKOTO MBIILICHUS

* (¢opmupoBaHue 3HaHUK 00 OCHOBHBIX 3Talax 3BONIOIUHN poaa HOMO, »BOMONMOHHBIX (aKTo-
pax

Kntouegwvie sonpochwi.

DBOJIOIUS UCTOPUUYECKOE M3MEHEHHE HACIEICTBEHHBIX NMPU3HAKOB OPraHU3MOB, MPOUCXO-
JSITIIEee MOCTETICHHO, a He CKaYK0o00pa3Ho. Miest 3BOTIOIUU BCEro KUBOTO OT MPOCTEHIIIETO K CIIOXK-
HOMY, OT HHU3IIETO K BhIcIeMy copMupoBanack B 6uosioruu k cepeaune XIX B. Ho ucroku stoit
U7 yXOIaT B Ty0okoe mporuioe. [lepBoii mocnenoBaTeIbHON TEOPHEH IBOIIONUN CTalla TEOPHUS
Jlamapka, nmpemnioskerHas B Hadasie XIX B.

IIepBoii NEHCTBUTEIBHO HAYYHOM 3BOJIIOLIMOHHOM Teopuell sBisgercsa teopus Y. [lapBuHa,
onyonukoBanHass uM B 1859r. JlapBuH OOBSCHWI OCHOBHBIE 3aKOHOMEPHOCTH OHOJIOTHYECKOM
HBOJIIOIIMM HAa OCHOBE pPeajIbHBIX CBOMCTB OpraHu3MoB. [loka3aB, 4To HaciIeICTBEHHOCTh, M3MEHYH-
BOCTh U O0pb0a 3a cyllecTBOBaHUE MPUCYIIN BceMy kKuBomy, Y. JlapBUH Ha UX OCHOBE BBIBEJN OC-
HOBHOM SBOJIIOIMOHHBIN (PAKTOP — €CTECTBEHHbIH 0TOOp. Pa3BUTHE T€HETUKU U APYIHX HAYK MPH-
Beso K popmupoBanuto B 20 B. CHHTETHYECKOW TEOPUH BOIIONNU. B KauecTBe 10Ka3aTeNbCTB IBO-
JFOIIMM Ha CETOTHSIIHUHI JIeHb pacCMaTpUBAIOT OMOXUMHUYECKUE, IMOpHOIornyeckue, Mophoioru-
yeckue, Onoreorpaduyeckre M IMaJCOHTOJOTHUYECKHE ACTIEKThl. YUEHHE O OMOJOTHYECKOM TpO-
rpecce U ero rMIaBHBIX HalpaBleHHsIX pazpadorano A. H. CeBeprioBbim.

PazButre B OMoJIOTHH UCH YBOIOIMK OpraHndeckux ¢opm B nepBoi mojosuHe XIX B. cTa-
JI0 TEOPETUYECKOM MPEANOCHIIKON IS CO3AaHU HAYYHOM TEOPUU aHTPOIIOCOLIUOTEHE3a.

*JlaHHAs JIEKIUS YUTACTCS TI0 TEXHOJOTHH pPa3BUTHs KpuThdeckoro MeimieHus kak AKTUBHASA JIEKIIUS ¢ uc-
MOJIb30BAHUEM CTpaTeruu «bopTOBOM KypHAII».
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OOmieil mpeArnochUIKONH BO3HUKHOBEHHUSI UYEIOBEUECTBA BBICTYIMACT JJIUTEIBHOE HCTOpHYE-
CKO€ pa3BUTHE NMPHPOosl. OCHOBOH aHTPOIIOCOIIMOTEHE3a IBIIIOCH PAa3BUTHE OPTaHUYECKOTO MHpa B
€/IMHCTBE C T'€OJIOTHYECKUMH, reorpauueckKuMu, KIUMMaTUYeCKUMHU, (PU3MKO-XUMHUYECKUMH, KOC-
MHYECKUMHU H JPYTUMHU a0HMOTUYECKHMH (TO €CTh HEOPraHMYeCKHMH) cUcTeMaMu. Bropas rpymma
IPENOCHIIOK YBOJIOIIH YeJIOBEKa — OMOJIOTHUECKUE (PAKTOPBI, TPEThs — (PAaKTOPBI COLTUANILHBIE.

Pekomenoyeman numepamypa.
1. OxoramkoBa [I'.I'. KoHuenmuu COBpPEMEHHOIO  €CTECTBO3HAHMSA. y4eO. mocobue/
I''I'. OxoraukoBa, T.A. Pomuna, C.A. JleckoBa; AMI'Y, UDD. U 5: Konuenuuu OHOJIOTUH. —
2009

2. Haiigpin B.M. KoHuenmuu coBpeMEHHOTO €CTeCTBO3HAHUS: y4eO. pek. MuH. 0op. P®/ B.M.
Haiinpimn —M.: M:T"apgapuxu, 2003, 2007

3. Kapnenkos C.X. KoHIenuu COBPeMEHHOTO €CTECTBO3HAHMS: TIPAKTHKYM: y4e0. TocoOue: pek.
Mus. 06p. PO/ C.X Kaprenkos. -4-¢ u3j., ucrp. —M.: Beicmias mikona, 2007.

2.8 Yuenue o 6mocgepe u Hoocepe. CoBpeMeHHBbIE IKOTOTHYECKHE TPOOIEeMBbI *
IInan nexkyuu.

bruocdepa n sBoIOINS IPEACTABICHUH O HEH

VYuenne B.U. BepHanckoro 6uochepe

JKuBoe BemecTBo 6uocdepsl, ero GyHKIIMU U 0COOCHHOCTH

UYenorek B 6nochepe. Hoocdepa

CrpykTypHas uepapxusi onochepsl.

DKOCHCTEMBI U OCOOCHHOCTH UX (DYHKIIMOHHPOBAHUS

CoBpemenHoe coctostare ouochepnl. Kpusuchl u katacTpodsl

3aKOHBI SKOJIOTUU

COoNoGhRWN

Ienu u 3a0auu nexyuu:
*  (opMHPOBaHHE U 3aKpEIUICHNE TAKNX MUPOBO33PEHUECKUX OCHOB KaK:

— MOHMMaHHE CYIIHOCTH XHM3HHU, IPHUHIUIIOB OCHOBHBIX >KH3HEHHBIX IPOLECCOB, OpraHU3a-
1K 6uocgepsl, PO YeJI0BEYECTBA B €€ IBOIIOIIUN

— OCO3HAaHWE MPUPOABI, 0a30BBIX MOTPEOHOCTEH M BO3MOXKHOCTEH YeIOBEKa, BO3MOXKHBIX
CIICHapHEB PAa3BUTHA YEJIOBEUECTBA B CBSA3M C KPU3HUCHBIMU SIBICHHSMH B Onocdepe, posn ecrect-
BEHHOHAYYHOTO 3HaHUS B PEIICHUH COIMATIBHBIX MPOOJIEM U COXPAHCHNH KU3HH Ha 3eMle;

— NOHMMAaHHE POJIM UCTOPUUECKUX M COLUOKYIBTYPHBIX (PaKTOPOB M 3aKOHOB CaMOOPTaHU3a-
IIMM B IIPOIIECCE PA3BUTHUS €CTECTBO3HAHMS M TEXHUKH, B TIPOIIECCE TUAIora HAyKH M OOIIECTBa.
*  (opMupoBaHHE FIKOJIOTUUECKOTO MUPOBO33PEHHUS

Knrwoueswie sonpocut.

Pa3Butue B GMOJOTHH HUJEH SBOJIIOLIMU OpraHudeckux ¢popM B nepBoil noioBuHe XIX B. cra-
JI0 TEOPETUYECKOM MPENOCHUIKON JJIsl CO3IaHUSI HAYYHOM TEOPHUH aHTPOIIOCOLIMOTEHE3A.

OOmieil MpeArnochUIKONH BO3HUKHOBEHHSI UYEJIOBEUECTBA BBICTYIMACT JJIUTEIBHOE HCTOpHYE-
CKO€ pa3BUTHE NpUPObl. OCHOBOI aHTPONOCOLMOTEHE3a SIBUJIOCHh PA3BUTHE OPraHUYECKOr0 MUpPA B
€/IMHCTBE C T'€OJIOTUYECKUMH, reorpauueckKuMu, KIMMaTUYeCKUMHU, (PU3MKO-XUMHUYECKUMH, KOC-
MHYECKUMHU H JPYTUMH a0HOTUYECKHMH (TO €CTh HEOPraHMYeCKHMH) cucTeMaMu. Bropas rpymma
IPENOCHIIOK YBOJIOIIH YeJIOBeKa — OMOJIOTHUECKUE (PAKTOPBI, TPEThs — (PaKTOPBI COLTUANILHBIE.

*TlocnenHsisi 4acTh NAHHOW JIGKIIMM — COBPEMEHHOE coCTosiHue Omochepsl — umtaerca kak [[POJIBUHYTAA
(MHTEPAKTHUBHAS) JIEKLM B paMKaX TEXHOJOTHM PA3BUTHS KPUTHYECKOTO MBIILIEHHS.

22



Tepmun «Ouochepa» (chepa xu3nu) ObuT BBeAeH B Hayky B 1875r. D. 3roccom. B cope-
MEHHOM MMOHUMaHuu O6uocdepa — cBoeoOpazHas 000109ka 3eMiTd, coepKaiias BCIO COBOKYITHOCTb
KHUBBIX OPTaHU3MOB M Ty YacCTh BEILIECTBA IUIAHETHI, KOTOpasi HAXOIUTCS B HETIPEPHIBHOM OOMEHE ¢
HUMH. ABTOpPOM ydeHHs 0 Omocdepe SBISETCS BBITAIOIMUNICS poccuiickuii yuenslii B.. Bepuan-
ckuil. LleHTpanabHOE MECTO B 3TOM YUEHHH 3aHMMAET MOHITHE O )KUBOM BELIECTBE, €ro (PyHKIUAX U
posn B mpeoOpazoBanuu 6mocdepsl. [Tomumo xuBoro B.M. Bepranckuii BbIeNnseT erie HeCKOJb-
KO THIIOB BELIECTBA: KOCHOE, OMOKOCHOE, OroreHHoe. OTeNnbHas pojib OTBOJIUTCS YEIIOBEKY.

AHaM3UPYs TEOJIOTHYECKYI0 UCTOPHIO 3eMiii, BepHajCckuil yTBEp»KIAaeT, 9TO HAOII0JAeTCs
nepexo]1 ornochepsl B HOBOE COCTOSIHUE — B HOOC(epy Mo IEHCTBUEM HOBOM T'€0JIOTHUECKOM CHITBI,
HAyYHOU MBICIIH YeJIOBEYECTBA.

DKoorus — Hayka, M3y4arolasi B3aMMOOTHOIICHUSI OPraHU3MOB MEXAYy COOOW U C OKpy-
)atromen cpenoi. CoBpeMeHHast 3KOJIOTHs — pyH/IaMEeHTalIbHAsE HayKa O TIPHUPOE, 00beIUHSIONIas
3HAaHUS MHOTHX KJIACCHUYECKHX €CTECTBEHHBIX HayK. COIJIaCHO €€ OCHOBHBIM ITOJIOKEHUSIM, Yello-
BEK SBJISIETCS YacThI0 OMochepsl Kak MpeACcTaBUTENb OJAHOTO M3 OMOIOTMYECKUX BHUIOB, U TaK XKe,
KaK U Ipyrue OpraHu3Mbl, HE MOXKET CYIIECTBOBATH O€3 OMOTHI.

DKOJIOTUYECKHE CUCTEMBbI, KaK M JKUBbIE CUCTEMBI IPYTHX YPOBHEHW OpraHu3allvu, SBISIOTCS
CJIO’KHBIMHU, XapaKTEPU3YyIOTCS HENIMHEHHON NWHAMMKOMN, M UX TOBEJACHUE B MAaTEMaTHYECKUX MO-
JeNIX pacCMaTpUBAIOT JTMHAMUYecKash TeOpHUsl CUCTEM U CHHepreTuka. B MomenupoBaHuu 3KOCH-
CTEM BECOMYIO POJIb UTPAET TEOPHs PEryIUPOBAHUS, IPEACTABICHUS 00 YCTOHYUBOCTH U HEYCTOM-
YUBOCTH, 00 0OpATHBIX CBS3SIX.

HapymeHusiMu nprpoTHOTO HKOJIOTHYECKOTO PaBHOBECHUS SIBIAIOTCS KPHU3UCHI, O€ACTBUS U
karactpodsl. [Tocneanue, B KOHEUHOM UTOTe, MPUBOAAT K TrHOeIn cucTteMbl. becnpeneneHTHOE MO
MacmTabaM BpeHOe BO3zelcTBUE HA Ouocdepy TecHO cBsi3aHO ¢ opueHTauueil B XX B. Ha OBICT-
Pl pOCT 5KOHOMUKHU, KOTOPBIM MPUBEN K MOSBICHUIO IPOTUBOPEUNI MEXAY BO3pPACTAIOIIUMHU IO~
TPeOHOCTSAMH MHUPOBOTO COOOIIECTBA M OTPAaHMUYCHHBIMH BO3MOXKHOCTSIMH OMOC(EphI 10 UX YIOB-
nerBopeHuto. [locTteneHHo ObUIO TOKA3aHO, YTO YCTPAHEHHWE BO3ZHUKIIUX MPOTHUBOPEUHI U Najb-
Heiflee yIydieHne KauecTBa KU3HU JII0JIeH BO3MOKHO TOJIBKO B paMKax CTa0MJIBHOTO COLUAIBHO-
SKOHOMMYECKOTO Pa3BUTHS, HE Pa3pyIIAIOIIEr0 €CTECTBEHHbIN OMOTUYECKUN MEXaHU3M CaMOpery-
ssauuu [puponsl.

Pekomenoyeman numepamypa.

1. Jly6numena T.5. Konnenuuu cCOBpeMEHHOTO €CTECTBO3HAHUS: yueld. mocobue: gom. MuH. 00p.
P®/ T 4. AyOnumesa -7-¢ u3a., crep. —M.: Akagemus, 2006

2. OxoramkoBa ['.I'. KoHmemmum COBPEMEHHOIO  €CTECTBO3HAHHS. y4ueb. mocobue/
I'.I". Oxoraukosa, T.A. Pomguna, C.A. JleckoBa; AMI'Y, UDD. YU 5: Konrenumu O6uosoruu. —
2009

3. Haiigein B.M. KoHuemnmuu coBpeMEHHOTO ecTeCTBO3HaHUs: y4e0. pek. MuH. o6p. P®/ B.M.
Haiigeimn —M.: M:T"apgapuxu, 2003, 2007

4. Kapnenkos C.X. KoHIenuuu cCOBpeMEHHOTO €CTECTBO3HAHMS: TIPAKTHKYM: y4e0. TocoOue: pek.
MuH. 06p. P®/ C.X Kaprienkos. -4-¢ u3j., ucrp. —M.: Beicmas mikona, 2007.

2.9 Camoopranu3anmsi B JKUBOI U He:KUBOM nmpupoae — 1 vac
IInan nexkyuu.
1. CoBpeMeHHBIE IOJXO/IbI K aHAJIN3Y CIOXKHBIX CAMOOPraHU3yIoIKXCcs cucteM. CuHepreTuka
2. XapakTepuUCTUKH CaMOOPTaHU3YIOIIUXCS CUCTEM
3. XapaKTepuCTHKH NPoLecca CaMOOPTIaHU3aluu
4. 3aKkOHOMEPHOCTH camoopranuszanuu. CamoopraHu3anus B )KMBOW U HEKUBOU NPUPOJE

Lenu u 3a0auu nexyuu:
* (opmMHupOBaHUE TPEICTABICHUII O MPUHIMIIAX YHHBEPCAIHHOTO SBOJIONUOHM3MA U CHHEPIeTH-
KU KaK JHAJICKTHYCCKUX NMPHUHIMIAX Pa3BUTHS B MPHIOKCHUU K HEKHBOH U JKUBOH MPUPOJE,
YeJI0BEKY M 0OIIECTBY
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d q)OpMI/IpOBaHI/IC OCHOB 35BOJTFOINTUOHHO-CUHCPTCTUUCCKOTO MBIIIIJICHUA

* (opMupOBaHHE MPEACTABICHUN O MPOIECCe caMOOpraHu3amus B (U3NKE, XUMHUH, OWOJIOTHH,
T'€OJIOTHUH, KOJIOTHU

* (¢opMupoBaHHE HABBIKOB OIMPEICIICHUS CBOWCTB CaMOOPTaHU3YIOMIMXCS CHUCTEM U IMporiecca
caMOOpranm3anuu

Kntouegvie 6onpochwi.

B OTKpBHITBIX cHcTeMax, TJie BO3MOKEH OOMEH BEIIECTBOM M SHEPTHEH C OKpYXKalolmen cpe-
JI0H, B XOJI€ HEMPEPBIBHOT'O MIPOLIECCA U3 TPOCTPAHCTBEHHO-OAHOPOJHOIO COCTOSIHUSL MOKET CaMo-
IIPOM3BOJILHO C(hOPMUPOBATHCs OOJIee CI0XKHAsA TPOCTPAHCTBEHHAs WM BpeMEHHasl CTpykTypa. Ta-
KO mpoliecc Ha3bIBAIOT caMmoopranu3anueii. Mzyuennem oOmuX 3aKOHOMEPHOCTEH MPOIIECCOB Ca-
MOOPIraHU3ALMNA B CUCTEMAX PA3JIMYHON IPHUPOIBI 3aHMMAETCA AWCLHUIUIMHA, HA3BaHHAA IO NPEa-
JIO’KEHUIO XaKeHa CUHEPIreTUKON U CUCTEMOJIOTUEH.

[IpenMeTOM CHHEPTeTHKHU SIBISIIOTCSI CIOKHBIE CaMOOPraHU3yromuecs cucreMbl. OCHOBHbBIE
CBOMCTBAa CaMOOPIaHU3YIOIIHUXCSI CUCTEM — OTKPBITOCTh, HEIMHEHHOCTD, AUCCUIIATUBHOCTD. Teopus
CaMOOPraHU3allN UMEET AENO C OTKPBITHIMHU, HEJTMHEWHBIMU TUCCUIIATUBHBIMU CUCTEMAaMHU, Jlaje-
KHMH OT paBHOBecHs. Tak Kak caMOOpraHu3alus — 3TO CTPYKTypa B JeicTBUH, JTH000I camoopra-
HUBYIOIIHICS MpoIecc 00mamaeT coOOCTBEHHBIMH CBOMCTBAMHU. IJTO rOMEOCTa3, oOpaTHas CBS3b H
uHpOpMaLH.

['maBHas uaess CHHEPreTUKU — 9TO UJes O NPUHLIUIIAAIBHONW BO3MOXXHOCTH CIIOHTAHHOTO BO3-
HUKHOBEHUS MOPS/IKA U OpraHM3aluy U3 OecropsiaKka 1 Xaoca B pe3ysbTaTe Mpolecca CaMoOpraHu-
3anuu. PemaronyM (akTopoM camMoOpraHu3aluM sBISETCS 00pa3oBaHHE NETIU IMOJIOKUTEIbHON
00paTHOM CBs3M CUCTEMBI U cpeabl. [Ipu 3TOM crcTemMa HaYMHAET CaMOOPTraHU30BHIBATHCA U MPO-
TUBOCTOUT TEHJCHIIMM €€ Pa3pyLIeHHus cpenou. Hanmpumep, B XUMUHM Takoe SBICHUE HA3bIBAIOT aB-
TOKaTaJIM30M. B HEopraHnyeckol XMMHUM aBTOKAaTAIUTUUYECKNE PEAKIIMU JOBOJIBHO PEIKH, HO, KaK
IOKa3aJId UCCIIEA0BAHM NOCIEIHUX IECSITUIETUH B 00JAaCTH MOJIEKYJIAPHON OMOJIOrMH, METJIN I10-
JIO)KUTEIBLHOM 00paTHOM CBS3M (BMECTE C APYTMMHU CBS3SIMU — B3aMMHBII KaTalln3, OTpUIATENIbHAS
oOpatHasi CBSI3b U JIp.) COCTABISIFOT CaMy OCHOBY YKH3HH.

CraHOBJIEHHE CAaMOOPIraHMU3allMM BO MHOTOM OIIPENEISETCS XapaKTEPOM B3auMOJEHCTBUS
CllydaliHbIX U HEOOXOAUMBIX (PaKTOPOB CUCTEMBI U ee cpeabl. CrcTeMa caMOOpraHu3yeTcsl He IJIaj-
KO M MPOCTO, HEe Hen30exkHOo. CaMoopraHu3anus MepexuBacT U MepeIoMHbIE MOMEHTBl — TOYKHU
Ou(ypKaIy Uiu KatacTpodsl.

Pexomenoyeman tumepamypa.

1. T'yceiixanoB M.K. KoHueniuy COBpPEeMEHHOTO €CTECTBO3HaHUs. yuel.. pek. MuH. oOp. PD/
M.K. I'ycetixanos, O.P. PamxaboB. -6-¢ u3a., mepepad. u gom. —M.: Jlamkos u K, 2008.

2. JNy6uumesa T.5. Konnenuuu coBpeMeHHOTO ecTecTBO3HaHM: y4el. mocodue: nor. MuH. o0p.
P®/ T.51. Jlyouumesa -7-e usf., crep. —M.: Akagemusi, 2006

3. Haiigein B.M. KoHuemnuu coBpeMEHHOTO ecTeCTBO3HaHUs: y4eO. pek. MuH. o0p. P®/ B.M.
Haiigeimn —M.: M:T"apgapuxu, 2003, 2007

4. Kapnenkon C.X. KoHIenuu cCOBpeMEHHOTO €CTECTBO3HAHMS: TIPAKTHKYM: y4e0. TocoOue: pek.
MuH. 06p. P®/ C.X Kaprienkos. -4- u3., ucrp. —M.: Beicmas mikona, 2007.
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3METOJUYECKHE YKA3AHUSI (PEKOMEHJIALINN)

3.1MeTtoauyeckue peKOMeHIALMH MPeNoJaBaTEII0

Bce meToanmyeckne ykazaHus K CEMUHAPCKUM 3aHSATUSIM MOCTPOEHBI O ennuHOoM cxeme. CHa-
YaJlia YKa3bIBAIOTCS BOIMPOCHI JUISl TOATOTOBKH K 3aHSATHIO, KAaK PACCMOTPEHHBIE paHee Ha JIEKIHUSX,
TaKk U BBIHOCHMBIE Ha CaMOCTOATEIbHOE M3ydyeHue. Ha mocneaHux HeoOXOIuMO aKIEHTHPOBATh
BHUMAaHHE CTYJIEHTOB, J1aB PEKOMEHJIAIMH MO COZEp KaHUI0 OTBETOB. Ilocie BOpocoB it MOAro-
TOBKHU MPEJCTABICHbI TEMBI 3aJJaHUI JUIsi KOHCIIEKTUPOBAHKUS, a 32 HUMH — BbINMcKa ux «Koaudu-
KaTopa 1o JUCIUILTHHE» (pritoskeHue 1), mpeaqHa3HaueHHOTo Uil YHU(UKAIIUH TPAKTOBKH BOIIPO-
COB U 3ajaHuii. /lanee yka3pIBaroTCs METOJbl aKTUBHOI'O M MHTEPAKTUBHOIO OOY4YEHHS, KOTOpHIE
MO>KHO, TI0 YCMOTPEHHIO MPETNO/IaBaTeNsI CIOIB30BaTh Ha JAHHOM 3aHATHHU C OMHCAHHEM UX pea-
JU3aluU WK CO CChUIKOM Ha mpuiioxenue 3. [locneanss pekoMeHaanus B COCTaBe 3aHATUS — UH-
dopmanus 0 TECTUPOBAHMU MO TEME CEMHHApa C yKa3aHHEM BPEMEHHM, OTBEJCHHOTO Ha TECT U
OLICHKH 3a HETO.

Ha kaxiom cemuHape MpoBOIUTCs Onpoc (YCTHBIM/MTMCBMEHHBIH) 110 TeMe. Bribop crocoba
orpoca 3aBUCUT OT YPOBHSI MOJTOTOBJIEHHOCTH TPYIIbI K JTaHHOMY CEMHUHAPCKOMY 3aHSTHUIO WU
apyrux (aktopoB. OTBeTHl Ha BONpockl oneHuBatoTcs ot 1 1o 5 pacuernsix enunun (PE). Jomon-
HeHust MoryT onenuBaThes otaensHo (0,5 — 2PE 3a kaxnoe pomonnenue). Bee PE BrimtouaroTcst B
TEKYIINA PEUTHHT O€3 OKPYTJICHHs, a IO OKOHYAHUH Kypca MEePEeBOISATCS B OAJIIIBI B COOTBETCTBHUU C
«[TomokeHHEM O PEHTHHIOBOM crcTeMe omeHKn» (mprtokenue 2). IIpu oTBETax Mo TeMe CeMHHa-
pa CTYICHTaM pa3pelaercsl MoJib30BaThCs TOJIBKO COOCTBEHHBIMH KOHCIIEKTaMHU (JICKIIMH, KOH-
CIIEKThI K CEMUHAPY, 3aMUCH MO0 TEMAaTHKE BOIIPOCOB).

Jnis KaXJI0oro ceMMHapa MPHUBOAMTCS IMEpeueHb BOIPOCOB, MO KOTOPBIM OCYIIECTBISETCS
MOJMOTOBKA K OMPOCY U TeCcTHpoBaHUI0. CTyaeHTaM HEOOXOAUMO Pa3bsICHUTD, YTO AJI OJATOTOBKU
BOITPOCOB 11€1€CO00pa3HO UCIONIB30BaTh COo/IepKaHue TUCUUIUTUHEI (1. 1.4 paboueil mporpaMmsr),
COZIep’KaHWEe COOTBETCTBYIOLIMX pPa3/esioB Koaudukaropa mo aucuuiuinie (mpuioxkenue 1) u Bo-
IPOCH CAMOCTOSITENILHOrO M3ydeHus. K OONBIIMHCTBY CEMUHApOB TpeOyeTcs BBINOJIHEHUE KOH-
CIIEKTOB, TEMbI KOTOPBIX JIUOO SBJISIOTCS BOIPOCAMH CEMHHAPOB (BXOASAT B BOMPOCHI TECTOB), JTHOO
BBIHOCSTCS Ha 3adeT. [ onTUMM3anuu y4yeOHOro mpouecca HeoOXOAUMO MPOBEPSATh KOHCIEKTHI
Cpa3y mociie COOTBETCTBYIOIIEr0 CEMUHApa.

B xone mpoBeneHus psijia 3aHATHI UCTIONB3YIOTCSI aKTHBHBIC U HHTEPAKTUBHBIE METOJBI 00Y-
yeHusi. GOpMbI HCIMOJIb3YEMBIX METOJOB MPUBOAATCA B METOJUYECKHX YKa3aHUAX K CEMHHapawm,
TEXHOJIOTUH UX TPOBEACHHS — JIMOO B METOJAMYECKUX YKA3aHHIX K CEMUHApaM, JIMOO B MPHUITOKE-
Huu 3. [IpoBeaeHne BceX aKTUBHBIX U MHTEPAKTUBHBIX (POPM B paMKax Ka)KIAOro 3aHATHS HeoOs3a-
TEJIHO, BBIOOP MPEAOCTABIsAETCS MpenoaBarento. Kpurepun OneHKH 3a y4acTHe CTYIEHTOB B TOU
WM UHOM paboTe Takxke ompesenseT npenoaasarenb. OneHka 3a yyacTue B aKTUBHBIX U MHTEpPaK-
TUBHBIX (popMax pabOThI BKIIOYAETCS B TEKYLIH peHTHHT B paMkax 11.5.3 dlonoxenus o pedTun-
TOBOM CHCTEME OLIEHKUY» (IPHIIOKEHHE 2).

[Tomumo ompoca Ha Ka)XJI0M 3aHSITHH BBITIOJTHSIOTCS TPOBEPOYHBIC TECTOBBIC 3aJaHMs, KOTO-
psoie Takxe orneauBaotcs B PE (1 npaBuibabiil otBeT = 1 PE) 1 BKIIIOYaIOTCS B TEKYIIUH PEHTHHT.
B03MOKHO Tak)ke BBITIOJHEHUE MPOOJIEMHBIX H/HIM aHATUTHUYECKUX PadOT, MPUOIU3UTEIBHBIN Te-
peUYeHb KOTOpbIX, KaK M KpUTEpPUM OIEHKH, MpuBeleH Hinke. KonmnuecTBO aynuTOpHBIX paboT
(oueHKa 32 HUX) AOJDKHO, ITO-BO3MOXKHOCTH, COOTBETCTBOBATh PEHTHHIOBOMY MOJ0KEHHUIO OIICHKH.
B ciyyae HecooTBETCTBUS B KOHIIE CEMECTpa MPOU3BOJIUTCS MepecueT TeKyIIero peTuHra Ha oc-
HOBAHHMH OTBEJICHHOT'O Ha HEro KoJm4ecTBa 0awioB u peanuzoBanHbix PE. JlanHas npouenypa pea-
au3yeTcs 3a cyer nyHkra 5.3 dlookeHuss 0 pedTHHIOBOM CHCTEME OLIEHKH» (IPUIOXKEeHHE 2).

[TomHOE paccMoTpeHHe BOMPOCOB KAKOTroO-IMOO ceMuHapa HeoOs3aTenbHO. Eciau Bompock
00BbEeMHBIC, YaCcTh MX IeJIeco00pa3Ho MO0 MEPEHECTH Ha CIEAYIOIIee 3aHATHE, TU00 HEe paccMmar-
puBaTh BOOOIIE, €CIIM JaHHAsi TeMa OTpakeHa B TecTe/OblIa MPOYUTaHa Ha JIeKIuK. B 3ToM ciyyae
ClelyeT 3apaHee MpenynpeauTh CTYIEHTOB O BOIPOCax, KOTOPbIE TOTOBSATCS TOJNBKO IS TECTHPO-
BaHUSI.
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Heo6xoauMo Taxxe Ha MEepBOM 3aHATUU MPEAYNPEIUTH CTYACHTOB O TOM, UYTO MOATOTOBKA K
CEMHUHAapy JOJDKHA OCYILECTBISATHCS MO BCEM BOMpOCaM, a He BHIOOPOYHO, TaK Kak MaTepual 1o
JAHHBIM TeMaM BKJIFOYACTCS B TECTOBBIC 3a1aHusl (IPOBEPOYHBIC pAaOOTHI).

PesynbraThl Tekyiero peituira (yCTHbIC OTBEThI) COOOINAIOTCS CTYACHTaM B KOHIIE CeMUHA-
pa, pe3yNbTaThl MUCBMEHHBIX Pa0OT (TECThl, KOHCIEKTHI, IIPOBEPOYHBIC U Jp. paboThI) — Ha CIle-
nyroieM 3aHsATUHU. [10CKOIbKY BBIOJHEHNE KOHCIIEKTOB SIBISIETCS JJISl CTYJIEHTOB JOCTaTOYHO HO-
BOM popmoii paboTHI, 11e1eco00pa3HO Pe3ynbTaThl OIEHKH MEPBBIX KOHCIEKTOB KOMMEHTHPOBATH
10APOOHO, BHIOPAB JJIsl 3TOTO JOMOJIHUTEIbHOE BpeMst (KOHCYIbTaIUI0 Win Jp.). Ha mepBom 3aHsi-
tiu (cemuHap Nel) HE0OXOAUMO YETKO CHOPMYITUPOBATH TPEOOBAHHUS K BBHIIIOJTHEHHIO KOHCIICKTOB
U UX COoJepKaHulo. B ciyyae BhINOIHEHHsS] KOHCIIEKTOB Ha HEIOCTATOYHOM ypOBHE TpedyeTcs Mmpo-
BE/ICHUE MIOBTOPHBIX KOHCYJIbTAIUH.

Oco0oe BHUMaHUE U Ha MEPBOM 3aHATHH U B TEUCHHE CEMECTpa CIIeAyeT YAEIUTh pedepa-
TUBHOU pabote. [laryOHbIi ONbIT, MPUOOPETEHHBIN B CpeAHEN ILIKOJIE, TOKA3hIBACT, YTO CTYACHTHI
(ocobenHO — cTyAeHTHI 1 Kypca) IpeiMmOYMTalOT BMECTO BBIMOJIHEHUST pabOThl UCIIOIB30BaTh rOTO-
B Internet-apuant. [losTomMy He MUITHUM OyAeT HAMIOMHUTH KaK O JACHCTBYIOIIEM 3aKOHOMA-
TENbCTBE B 00JIACTH aBTOPCKHX IpaB, TaK U O MOCIEAYIOIIeN MpoBepKe padoThl MPpernojaBaTesieM U
HEOOXO/IMMOCTH €€ YCIEIIHOM 3alllMThl, TO €CTh — O BJaJCHUH MaTepHajoM, NPEJCTaBICHHBIM B
pabore. Ilo >xemanuro mpenonaaBatens pedeparuBHYIO pabOTy MOXHO 3aMEHHTh KOHTPOJIbHOMN
(mpunoxenue 4), 160 MCHOIB30BaTh 00a BUAa pabOT, TaKk Kak 00bEM CAMOCTOSTEILHOU PabOThI
coctapisieT 6onee 70 %ot 0011IeH TPYAOSMKOCTH TUCIIUILIUHBI.

B cnywae mpomycka 3aHATHE AOJKHO OBITH oTpaboraHo. IIpaBuia oTpaGoOTKU MpUBEAEHBI B
«[TomoskeHUHN O PEHTHHTOBOM crcTeMe oLeHKN» (mpunokerue 2). Eciu cryaeHT npomyctui 6osee
30 % ayauTOpHBIX 3aHATUHN 10 000 MpUYHMHE, K Clade IK3aMeHa OH JIOMYCKAeTCs TOJIBKO TOCIe
co0ece0BaHUA MO KJIIOUEBBIM BOMPOCaM IMPOIMYIIEHHBIX 3aHATHI U BBIIOJHEHUH BCEX TECTOBBIX
pabot. Ecnu cryneHT Ha coOeceoBaHME HE SIBUJICS, OHO NIEPEHOCUTCS Ha DK3aMeEH, a OLIEHKa B Be-
JIOMOCTH BBICTaBJISIETCSI 10 UTOTaM coOeceIoBaHMs Ha YCMOTPEHHE MPENoJaBaTes.

3.2MeTtoauyeckue YKa3aHHSl K CEeMHUHAPCKHM 3aHATHAM

Cemunap Ne 1:
KoHTpPOJIb 0CTATOYHBIX 3HAHUI 10 KYPCY cpelHeil KoJabl. BBenenne B Kypc

Ha naHHOM 3aHATUU NPOBOAUTCS KOHTPOJIb OCTATOYHBIX 3HAHUU I10 KYpCY CpeQHEH IIKOJIbI
(tectupoBanue). Tect cocrout u3 30 BOMPOCOB, MO3BOJISAIOIIMX OMPEICTUTh YPOBEHb OCTATOYHBIX
3HaHWI MO (PU3NKE, XUMUU U OUOJIOTHH, a TaK)Ke HEOOJBIION aHKEThI, BKITFOYAOIIeH HH(OPMAIIHIO
0 CTY/ICHTE, OLIEHKaX B €ro aTTecTare M0 yKa3aHHBIM TUCIUIUIMHAM U COOCTBEHHOW OlleHKE 3HAHUN
no HuM. OIlleHKa 3a TECT ONpeeNsIeTCs IepecyeToM IpaBmiIbHbIX 0TBETOB B Oayutbl (30 PE = 5 6ai-
aoB) ucxonas u3 1 PE 3a mpaBuibHbIi oTBeT. OlIEHKA 3a TECT ONMpPEACIAeT cTapTOBbIi peitunr (5
6amoB). Bpems mpoBenenus recra — 30MuH.

BBenenue B Kypc BKIIOYAET 03HAKOMIIEHHE CTY/IEHTOB C:

* coziepKaHUeM Kypca H MPEIbsIBIIEMbIMU TPEOOBAHUSIMH,

* COZIEpKaHUEM BbIIABAEMOT0 CTAPOCTE MMAKETA MATEPHAIIOB,

* PEUTUHIOBOM CHCTEMOM OLIEHKH,

* METOJIMKOM MPOBEJCHUS CEMUHAPCKHUX 3aHATUN U OJATOTOBKHU K HUM,

* IIpaBUJIAMH pabOTHI ¢ KOJIU(DHUKATOPOM,

* peKOMEHJALMSIMH T10 INIAHUPOBAHUIO U OPraHU3aIMH CaMOCTOSATEIbHON PabOTHI,

* mpaBuiIamMu oopmieHust pedepara, TpeOOBAHUSIMH K €ro COACPKAHUIO, CPOKAM BBITTOJIHE-
HUSl, TPeOOBAHUSAMH K 3aIlUTE,

* IpaBUJIaMH BBIIIOJIHEHUSI KOHCIIEKTOB U KPUTEPHUSIMHU UX OLIEHKH,

* HEOOXOIMMOM W PEKOMEHIyeMOH [OMOJHHUTEILHON JUTEPaTypoil (PKenaTelbHO MPOKOM-
MEHTHPOBATH JIUTEPATYPHBIC HCTOYHUKH),

* YCIIOBUSIMHU Cauu 3a4eTa
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Ha mepBoM ceMHMHApCKOM 3aHSITHH CTapOCTE TPYIIILI BHIIAETCS KOMIUICKT, BKIIOUAIONIUI B
ce0s1 CIIeyIONIe MaTeprabl.

* BBIMIKMCKA W3 pabodell mporpamMmbl AUCHUILTNHBI, BKIOYaromas B cedst m.4 «CTpykrypa u
coJlep)KaHue AUCHUIUIMHBI, .5 «CoxaepkaHue pa3fesioB U TeM AUCHUILIUHBI», 1.6 «CaMocTos-
TeNbHAst paboTa CTYACHTOBY,

* KOU(UKATOP PJIIEMEHTOB AUCHMIUIUHBI, C YKa3aHUEM IUAAKTHUUECKUX EAUHMI] U paciiud-
POBKOU UX COACpKAHUS

* 331aHUS JTsI KOHCTIEKTUPOBAHUS

* TEMaTUKY ¥ BOIPOCH CEMHHAPCKUX 3aHATUI

* TeMbl pehepaTtoB 1 TpeOOBaHUS K MX O(hOPMIICHHUIO

* BOIIPOCHI K 3a4ETy

* TIOJIO)KEHUE O PEUTHHIOBOM CUCTEME OLIEHKH

Ilocne o3nakomnenuss cmyoeHmos ¢ mpebo8aHuaMu, npeovAGNAeMbIMU K OUCYUNIUHE, peanl-
3yemcs 00UH U3 NPUEMO8 MEXHON0UU PA3GUMUS KPUMUYECKO20 MbLULIEHUSL — RPOBOOUMCS 3HAKOM-
cmeo ¢ epynnoil (npunoscenue 3). Boloupaemces ooun u3z eapuanmos nposedenusi pabomol Ha yc-
Mompenue npenoodasamens. OpueHmupogouHoe epems npogedeHus: pabomol — 4Smunym.

Cemunap Ne 2
Hay4Hoe mo3HaHue 1eiiCTBUTEIbHOCTH
BOITPOCHI U1 TTOATI'OTOBKMU:

1. Hayka, ee OCHOBHbIE YEPTHl U OTIMYME OT APYTHX OTpaciieil KyJbTyphl. SI3bIK HayKH, €ro xa-
pakrepHbie ocobeHHOoCcTH. [IpuHIHIBI KIaccupukanuu HayK. OyHKIIMH HAyKU

2. CTtpykTypa ¥ MeTOAbl HayuyHOro mo3HaHus. OOmMe MeToNbl MO3HAHUA: MeTadhU3UUEeCKUl U
nuanexktuueckuil. CucreMHublii moaxo1. CBOMCTBA CUCTEMBI: 1IEJIOCTHOCTh, aJAMTUBHOCTH, Ue-
PapXUYHOCTh, HHTETPATUBHOCTH, KOMMYHHUKATUBHOCTb.

3. CrTpyKTypa ¥ METOJIbl HAYYHOTO MO3HAHUsA. TeopeTHUeCcKril METO/I MO3HAHUS JIEHCTBUTEIBLHO-
CTH. a0CTparupoBaHue, uaeanu3amnus, popmanusanus, UHAYKINS, IeTYKIUs, TUIIOTE3a.

4. CTpyKTypa ¥ METOJbl HAYYHOTO MO3HAHUS. IMIUPUUECKUA METO] MMO3HAHUS JEHCTBUTEIHHO-
CTH. HaOJIOJICHHE, U3MEPEHHE U IKCIIEPUMEHT.

5. CTpyKTypa U METOJbl HAyYHOTO MO3HAHMS. YHUBEPCAIbHbIE METO/bI MO3HAHUS JIEHCTBUTEIb-
HOCTHU: aHAJIOTHSI, MOICTTUPOBAHUE, AaHATIN3, CHHTE3, KJIACCU(UKAIIUS.

6. IlceBmonayka, ee xapakTepHble OCOOCHHOCTH U BUbl. OTIMUME HAyKu OT TceBaoHayku. [Ipun-
UMbl panbCUPHUKAINN U BEPHUPHUKAIHH.

7. Tlpenmer "ecTecTBO3HaHME" M €r0 OTJIMYHME OT APYyrux Hayk. Kmaccudukarus eCTECTBEHHBIX
Hayk. CTpaTernueckue u TaKTUUECKHE 1NN U 3a/1a4u €CTECTBO3HAHMS.

8. EcrecTBeHHO - Hay4YHasi U TyMaHUTapHas KyJIbTypa, aHaIU3 CXOACTBA U PA3IUYUI.

KOHCIIEKTBI:
1 EcrecTBeHHOHay4YHasi U TyMaHUTapHasl KyJIbTYphl: aHAIU3 CXO/ACTBA U PA3JINUUI
2 IlceBnoHayka u ee OTIMUUTEIbHBIE 0cOOeHHOCTH. [IpuHInIBI hamscuduxanuy u BepuduKauu

2.01.01 | Hayunsrit MeTOZ TIO- | 3Hamb. YPOBHU HAYYHOTO MO3HAHMS — IMIUPHUECCKUHN, TEOPETH-
3HAHUS YEeCKHUi; CBOWCTBA HAYYHOTO 3HAHUS, omnpeneseHus (CyTh) METo-
JIOB HAYYHOTO TIO3HAHUS, TPEOOBAaHUS K HAYYHBIM THIIOTE3aM;
MMPUHIHMIT COOTBCTCTBUS.

2.01.02.| EcrecTBeHHOHAay4YHas | 3Hamb. MPEIMET €CTECTBO3HAHMS, MATEMAaTUKH U TYMaHUTAPHBIX
Y T'yMaHUTapHAast HayK; MpoIecchl MHTerpanuu U aupdepeHuuanuu HayK; OTIIH-
KYJBTYPBI 9usi TYMaHHTapHO-XYHOXECTBEHOW KYyJIbTYPHl OT HAy4HO-
TGXHHHGCKOﬁ; OTJIMYUTCIIBHLIC IPU3HAKW IICCBJOHAYKHU.
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B xo0e npogedenuss O0AHHO20 CEMUHAPCKO2O 3AHAMUA B03MONCHO BbINOJHEHUE pPAOOmbl
«lTucoMeHHbLIL KPYblll CIMOI» RO MEXHOI02UU PA36UMUSL KPUMUYECK020 MbluLleHus: (npunodcenue
3). Bapuanmut 3a0anuil 0 «llucoma no Kpyey»:

* Yepmol Hayku

* MemoOwl no3nanus oetcmeumenbHoCcmu

B kauecmee oomawinux (nucbMeHHbIX) 3a0AHUL K CEMUHAPY MONCHO NPEONONCUMD CMYOeH-
Mam nposecmu apeyMeHmupOBaAHHbIN CAMOAHANU3 HA meMy «Kmo s — meopemuk uiu sSMnupux?»,
ananuz yvepm Hayku (Hanpumep — eplopamov 3 camvix 8ANCHLIX Yepmyl U 3 HECYUWECMBEHHbIX), TUOO
npooymMame npuMepsvl, XapaKkmepusyrouue paiuyHvle Memoobl NO3HAHUS OeUCMEUMeNlbHOCHIU.

B xonye cemunapa npogooumcs mecmuposanue. Maxcumanvnasn oyenka 3a mecm — 10 PE.
Bpemsa mecmuposanus — 10munym.

NookwNE

Cemunap Ne3

IIpo6yeMbI MPOCTPAaHCTBA U BPeMEHH B HCTOPHHU €CTECTBO3HAHNS

BOIIPOCHI JJIA ITOAT'OTOBKMH:

KOHCIIEKTHBI:
3 Hay4Ho-uccneoBaresbckie IporpaMMbl U KapTUHBI MUpa
4 Kareropuu HpoOCTpaHCTBAa M BPEMEHHU: (PU3NYECKOE, OMOJIOTMYECKOe, IMCUXO0IOIHYECcKOe, COIH-

Marepus kak Harbosee o01ast KOHIENIUs (HU3UKI

Bubl MmaTepun B KJITACCHYECKOM U COBPEMEHHOM TIPEICTABIICHUSX
CTpyKTypHBIE YPOBHH OpPraHU3alNN MaTepUn

[IpocTpancTBO U BpeMs Kak (DOPMBI CYIIIECTBOBAHUS MATEPUN
DBOJIOIUS MPECTABICHUN O MPOCTPAHCTBE U BPEMEHH B HCTOPUU HAYKH
Kareropuu npocTpaHcTBa U BpeMEHHU

CummeTpus U €€ BUBI.

QJIBHOE.

2.01.03. | Pa3BuTHE HAYyUYHBIX | 3H@MB. TIOHATHE HAYYHOU KapTUHBI MHUpa U €€ OTJINYMS OT Hayd-
UCCIIeI0BaTENb- HOW TEOpHM M OT XYA0KECTBEHHOro o0pa3a; Ha3BaHMs M IEpHO-
CKUX MIPOrpaMM U | JU3AIMI0 OCHOBHBIX €CTECTBEHHOHAYYHBIX KapTUH MHpa; QyHIa-
KapTHH MUpa (Mc- | MEHTaIbHBIE BONPOCH], HA KOTOpHIE OTBEYACT HAay4yHas KapTHHA
TOpHS €CTECTBO- MHpa,
3HAHU, TEHAEHIIMH | yMemb. CONOCTABIIATh OCHOBHBIE JIEMEHTHl HCTOPUYECKUX U CO-
pa3BHUTHS) BPEMCHHOW HAYYHBIX KapTHH MHpa (CHHXPOHHUYECKH M JHAXPO-

HUYECKH).

2.01.04. | Pa3BuTHE npen- 3Hamyb. TIOHATHUS O (opMax MaATEpPHH; MPEJCTABICHHUS O MaTEPUU
CTaBJICHUH O MaTe- | B aHTHYHBIA NEPUOJ W B HAYYHBIX KapTHHaX Mupa (MexaHW4e-
puu CKOMW, DJICKTPOMArHUTHOW, COBPEMEHHOM); CHEKTp JIIEKTpOMar-

HUTHOTO u3NydeHud; a3 dexre Jlommepa; aTOMHO-MOJIEKYIIPHOE
yUYEHHE; YUEHHE O COCTaBE U O CTPOCHHH BEIIECCTBA.

2.01.05 | Pa3ButHe npen- 3HamMp. TIOHSTHUS COCTOSIHUSI U JIBJKEHUS KaK U3MEHEHUs COCTOs-
CTaBJICHUH O IBU- | HUS, NPEACTABJICHUS O JBU)KEHUU B aHTUYHBIN NIEPUOJ U B Hay4-
KEHUU HBIX KapTHHaX MUpa; (OPMBI JBWXKEHHS MaTepuu (MexaHWYe-

CKYI0, OMOJIOTHYECKYIO, XHMHYECKYIO), HX MHOr000Opas3He; CyTh
1-ro u 2-ro 3akoHOB HbIOTOHA; BOJHOBBIE MPOIECCH — MuppaK-
1110, UHTEP(HEPEHIINIO.

2.01.06. | Pa3BuTHe npen- 3Hamyp. TIPEACTaBIECHUS ApHUCTOTENS O B3aUMOAECHCTBHUM; IpEN-

CTaBJICHUH O B3au-
MOJENCTBUU

CTaBJICHUSI O B3aMMOJICHCTBMU B HAYYHBIX KapTUHAX MHUpA — Me-
XaHUYECKOH, AJIEKTPOMATHUTHOM, COBPEMEHHOM; BHJBI U XapakK-
TEPUCTUKH (DYHJAMEHTAIbHBIX B3aUMOJCUCTBUHN, MPHHIIUIIBI
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NATBHOAEUCTBUS, OMU3KOAEHCTBUS, II0JIEBOI M KBAHTOBO-TI0JIEBOM
MEXaHU3Mbl TEpeaadyd B3aUMOJCUCTBUS; YaCTUIBI-TIEPEHOCYUKHI
dbyHIaMeHTaIbHBIX B3aUMOICHCTBH;

ymems. BBIOUpATH, CPEAU TPEIIOKEHHBIX, OOBEKTHI, CTAOWIIb-
HOCTh KOTOPBIX 0OecreynBaeTcss KOHKPETHBIM BHIOM B3aMMO/IEH-
CTBHAI.

2.02.01.

[IpuHIMTIBEI CUM-
METPHUH, 3aKOHBI
COXpaHEHUs

3HQmMp. NIOHATHE CUMMETPUH B €CTECTBO3HAHUH,; CUMMETPUU IIPO-
CTpPaHCTBa U BpeMeHU; TeopeMmy Herep 0 B3auMOCBA3UM CUMMET-
pHUH C 3aKOHAaMU COXPAHEHHUs; 3aKOHBI COXPAHCHMs DHEPIUH, UM-
IIyJIbCa, MOMEHTA HMIIYJbCa U COOTBETCTBYIOLIUE CHUMMETPUU
IPOCTPAHCTBA, BPEMEHH; UMETh MPE/ICTaBIECHUE 00 IBOJIIOLUH KaK
LIE[TOYKE HAPYILIEHUs CUMMETPHH.

YMemp. COIOCTABIIATh KOHKPETHBIM 3aKOH COXPAaHEHUS C COOT-
BETCTBYIOIIEH CHMMETPUEH NIPOCTPAHCTBA-BPEMEHH.

2.03.01.

Muxkpo-, Mmakpo-,
METaMUPBEI

3Hamb. MacITaOHBIC YPOBHU MaTE€pPUU U KPUTEPUH TOJpa3jee-
HUS; OCHOBHBIE CTPYKTYpPbl MUKPO-, MAaKpO- U METaMupa, €IuHU-
IIbl M3MEPEHUs PACCTOSIHUN B MEramHpe; aTpuOyThl IUTAHETHI,
3B€3/bl, TaJaKTUKHU; XapaKTepUCTUKH Hamed [‘amakTuku; mpo-
CTpaHCTBEHHBIE MaciITaObl BeeneHHoi;

yMemp. CONOCTaBISITh OCHOBHBIM MAcCHITAaOHBIM YpPOBHSIM MaTe-
pUM UX XapaKTEPUCTHUKU M COOTBETCTBYIOIIME CTPYKTYPHBIE 3Jie-
MEHTBHI.

2.03.02.

CucreMHbIe YpOB-
HU OpraHu3aluun
MaTepuun

3HaAmMb. CUCTEMHOCTD, LIETIOCTHOCTh, NEPAPXUYHOCTh PUPOJIBI;
aJITATUBHbBIC U MHTETPATHUBHBIC CBOMCTBA (MHTETPATUBHOCTD), BH-
TaJu3M, pEAYKIIMOHU3M, B3aUMOCBSI3b CUCTEMHBIX YPOBHEU Opra-
HU3AIUU MaTepUH; UEPAPXUUECKUE PSIAbI TPUPOIHBIX CUCTEM,;
COBOKYITHOCTH, HE ABJISIFOLIUECS CUCTEMAMHU;

yMembs: BUJIETh B IPUPOJTHOM OOBEKTE XapaKTEpHBIE CBOWCTBA
CHCTEM.

2.03.03.

CTpyKTYypBl MUK-
pomMupa

3Hamsb. OCHOBHBIE ()OPMBI MATEPUH — BEIIECTBO, 0JIe U PpU3nIe-
CKHI BaKyyM; HEPapXHIO CTPYKTYP MUKPOMHPA; OCHOBHBIE 3JIe-
MEHTapHbIE YaCTUIIbI, KPUTEPUU UX KIaccupukanuu; GpyHramen-
TaJIbHBIC YaCTHIIBI; OCHOBHBIE 3aKOHBI IIPUPOJIBI, OTIPEIEIIAIOINE
BO3MOXKHOCTb M XOJ TPOIIECCOB B MUKPOMHPE.

B x00e nposedenuss OAHHO20 CEMUHAPCKO20 3AHAMUS 603MONCHO 6bINOJHEHUEe pabomol
«lTucoMmenHbll KpY2nblll CIMOL» RO MEXHON02UU PA36UMUL KDUMUYECK020 MblulieHus (npunodcenue
3) no memam

* Hayuno-uccnedoeamenbckue npopammbl AHMUYHOCMU

o «Cummempus u ee 6uobl»

Baoicnoti 3a0aueii cemunapa A611emcs popmuposanue u 3aKpenieniue Hasblkoe OnpeoeneHsl
XAPAKMEPHbIX CEOUCME CUCEM 8 NPUPOOHBIX U UCKYCCMBEHHbIX 00bEKMax U HABbIKO8 CONOCMAE-
JICHUSL OCHOBHBIX MACUIMAOHBIX YPOBHEll MAmepull u ux Xapakmepucmuk ¢ COOMEemcmeyouumu

CMPYKMYPHLIMU 2TIeMEHMAMU

Ilocne paccmompenus 6onpocog cemunapa npogooumcs mecmuposanue. Makcumanvnas
oyenxa 3a mecm — 10PE. Bpems mecmuposanus — 10munym.

Cemunap Ne 4

Knaccuyeckasi MexaHuKA U TEPMOAUHAMHUKA

BOITPOCHI JIA4 ITOAI'OTOBKMU.
1. CymHocTs Ki1accuueckoi konmneniuu Hetotona. Kuaetrnka u aquHaMuKa, OCHOBHBIC TIOHSATHS.
2. Ipunuuns! otHocuTensHOCTH ["anunes u DitHmTeliHa. UHBapHaHTHOCTH, MHBAPUAHTHI.
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Ia.

8. Iuxn Kapno. DuTpomnus.

3aKOHBI COXPaHEHUsl MacChl, 3HEPTUH, UMITYJIbCAa U MOMEHTa uMiyiabsca. Teopema Herep.
PazButune npeacrapienunit o Terore. Temnora u temneparypa. TemnepaTypHbI€ IIKaJbI.
TepMoIMHAMUYECKOE U CTATUCTUYECKOE OMMCAHUE CBOMCTB MAaKPOCUCTEM.

MonekynsapHO — KHHETHYECKasi TEOpHsl, OCHOBHBIE MTOJIOKEHHUS.

[IepBoe Hauano tepmoanHamMuku. HeBO3MOXXHOCTh CO3/aHMsI BEYHOTO JBUTATElsl MEPBOTO PoO-

9. Brtopoe Hauano TepMoAMHAMHUKH. HEBO3MOXKHOCTh CO3/1aHMSI BEYHOTO IBUTATENS] BTOPOTO POJIa.
10. TpeTbe HauaI0 TEPMOJMHAMUKH.

11. TermoBas cMepTh BeeneHHoOM.

12. JlerepMUHU3M U IPUYUHHOCTD

2.01.04.| Pa3BuTHe npea- | 3Hams. NOHATUSA O (opMax MaTepHH; NMPEACTABICHUS O MATepUH B
CTaBJICHUH O AQHTUYHBIA TIEPUOJ M B HAYYHBIX KapTHHaX Mupa (MEeXaHHYEeCKOH,
MaTepuun AJIEKTPOMArHUTHOM, COBPEMEHHOM); CIIEKTP JCKTPOMArHUTHOTO W3-

nyaenud; dpdexre Jlommepa; aTOMHO-MOJIEKYISIPHOE YUCHHE; YICHUE
0 COCTaBE U O CTPOCHUU BEIIECTBA.

2.01.05 | Pa3BuTHe iped- | 3Hamp: TIOHSATHS COCTOSHUS U JIBMKCHUS KaK U3MEHEHHsSI COCTOSHUS,
CTaBJICHUH O MPE/ICTAaBICHUS O JBMKCHUHM B aHTHYHBIA MEPHOJ M B HAyYHBIX Kap-
JBUKEHUHT THHAX MUPA; POPMBI JBHKCHHS MaTepuu (MEXaHHUECKYH, OHOJIOTH-

YeCKYI0, XMMHYECKYIO), UX MHOTOOOpasue; cyTb 140 U 270 3aKOHOB

HrroTOHA; BOTHOBBIE TTPOIECCH — TUPPAKITUIO, HHTEP(HEPECHIIHIO.

2.02.01.| ITpuHUIMIIEI 3Hamp. TOHATHE CUMMETPUU B €CTECTBO3HAHUM, CUMMETPUHU IPO-

CUMMETpUH, CTpaHCTBa U BpeMeHH; TeopeMy Herep o B3auMOCBSI3U CUMMETpHIA €
3aKOHBI COXpa- | 3aKOHAMH COXPAHEHHUS; 3aKOHBI COXPAHEHHS dHEPTUH, UMITYIIbCa, MO-
HEHUS MEHTa HMMITYJIbCa U COOTBETCTBYIOIIME CHMMETPUHU MPOCTPAHCTBA,

BPEMEHH; UMETh MPEACTaBIeHUE 00 IBOIONNU KaK IETIOYKEe HapyIIe-

HUSI CHMMETPHIA.

yMemb. COTOCTABIISITh KOHKPETHBIM 3aKOH COXPaHEHHUsS C COOTBETCT-

BYIOIIEH CHMMETPHUEN MPOCTPAHCTBA-BPEMEHH.

2.02.02.| DBosorus 3HAMb. UCTOPUIO PA3BUTHS MPEACTABICHUN O MMPOCTPAHCTBE U BpeMe-
MPEJICTABICHUIA | HU, MPOCTPAHCTBO M BpEeMsi KaK WHBApPHAHTHBIC CAMOCTOSTEIbHBIC
0 POCTPAHCTBE | CYIIHOCTH (ITyCTOTA IPEBHETPEYECKUX aTOMUCTOB, AOCOIIOTHBIC MTPO-
U BPEMEHHU CTpaHCTBO M BpeMs HbIOTOHA); MPOCTPAHCTBO U BPEMsi KaK CUCTEMY

OTHOIICHHH MEXIy MaTepUalbHBIMK TeJIaMHu (IPOCTPAHCTBO M BPEMs
ApucroTessi, COBpEMCHHBIC MPEICTABICHHS); KOHIICTIIIUIO MHPOBOTO
a¢upa; KIacCUYeCcKUil 3aKOH CII0KEHUS CKOPOCTEH M €ro HapylleHHe
B onbITe MaiikenbcoHa-Mopiu; cienctsue u3 onsita MalikeabcoHa-
Mopu; B3aMMOCBSI3b MEXKy MPOCTPAHCTBOM, BPEMEHEM, MaTepueil
U €€ JIBIYKEHUEM.

2.04.01.| lunamMuueckue | 3Hamp. CyTh KOHIICTIIIUA MEXaHUYECKOTO ACTCPMUHHN3MA; JIUHAMUYE-

U CTaTUCTUYE-
CKHE 3aKOHO-
MEPHOCTH B
pUpoJIe

CKHME TEOpHUH, KaK JETEPMUHUCTCKOE OMUCAHUE MPUPOJBI, UX IpHUMeE-
PBI; CUCTEMBI C TMHAMUYECKUM Xa0COM, OTJIMYME Xaoca OT Oecropsi-
Ka; CTaTUCTUYECKHUE TEOPHH, OIHKCHIBAIOIINE CHCTEMBI C XaOCOM H
OecropsiIKoM, UX OCHOBHBIE TOHATHS U MPUMEPHI; COOTBETCTBUE IH-
HaAMHWYCCKUX U CTAaTUCTHYCCKUX TeOpHﬁ; NpUYUHBI HCCOCTOATCIIBHO-
CTH MEXaHUYECKOIo JeTepMUHU3MA JaKe JJIs1 AMHAMUYECKUX CHCTEM;
ymemb: MNPUMCHATH 3HAHUA TIO TCMC IIPU aHAJIM3C KOHKPCTHBIX I1OJIO-
YKEHH, TPUMEPOB.
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2.04.03.| [IpuHuMI BO3- | 3Hams. TIPEAMET TEPMOJWHAMHKH, OCHOBHBIC (DOPMBI SHEPTUH, HX
pacTaHus dH- KayeCTBEHHbIE Pa3/IMyMsl; NEPBbI 3aKOH TEPMOJUHAMUKHU; TEPMOAU-
TPOIHH HAaMHUYECKOE PaBHOBECHE, €r0 MPU3HAKU, pa3IU4yHbIe (OPMYITHPOBKHU
BTOPOrO 3aKOHAa TEPMOJUHAMUKH, MX SKBUBAJIEHTHOCTb;, MHOI'OTPaH-
HBIA CMBICT SHTponuH (M3mepsieMasi pU3nMUecKas BEIMYHHA, MEpa He-
Ka4eCTBEHHOCTH SHEPrHH, Mepa MOJCKYISPHOTO Oecropsiaka); 3aKo-
HOMEPHOCTh IBOJIONHMU Ha (hOHE BCEOOIEro pocTta HTPONHH; Tep-
MOJMHAMHUYECKHE YCJIOBUS CYLIECTBOBAHMS M HBOJIOLMM KU3HU Ha
3emite;

yMmemp: IPUMEHATH 3HAHUS 110 TEME NPU aHAJIN3€ KOHKPETHBIX M0JIO-
JKEHUH, IPUMEPOB.

B x00e nposedenus 0aHHO2O CEMUHAPCKO20 3AHSAMUSL 603MONCHO GbINOJIHEHUE NPOBEOCHUE
ouckyccuu no eonpocy 8 «lennosas cmepmov Beenennoit» (cm. npunoscenue 3).

Tocne paccmompenust 60npocos cemunapa npogooumcsi. MakcumanoHas oyenka 3a mecm —
10 PE. Bpems mecmuposanusi — 10munym.

Cemunap Ne 5
Pa3ButHe Ppu3UKM B MOCTKJIACCHYECKHUIA MTEPUOJ

(4 uaca)

BOITPOCHI JJTA ITOAT'OTOBKMU:
1. Ilpobnema «dupa». Konuenmnuu AaabHOACHCTBUS U Oim3KozeicTBus. JIMCKPETHOCTh U He-
IIPEPBIBHOCTH MAaTEPUHU.
Pa3Butue npeacraBaeHuii 00 MEKTPOMArHUTHOM TOJIE U AJIEKTPOMArHuTHast Teopust MakcBen-
na
Kone6anus u BonHbl. 3ByKoBbIe BOJIHBL D ekt omiepa u ero npuMeHeHHe.
Pa3BuTHne npeacraBieHnii 0 cBeTe. 3aKOHBI PACIIPOCTPAHEHHUS CBETA.
KopnyckynsipHo —BoJIHOBast TIBOMCTBEHHOCTh CBOMCTB CBETA.
CnennanbHasi TeOpusa OTHOCUTENbHOCTH. [locTynaTtel DitHmTeliHa. KnunemaTtuueckue cneacTBus
CTO. Ocnosublie nonoxenus OTO.
Pa3zButne npencraBnenuit 06 atome. Monenu atoma Tomcona, Pesepdopna, bopa, ux gocroun-
CTBa U HEJIOCTATKHU.
8. KopmyckynspHO — BOJTHOBOM Jayann3M MHUKPooOBeKTOB. BomHbl e bpoitnsa. BonmHoBas GpyHkIus
[IIpenuHrepa.
9. Ilpunmun HeonpenenenHoctu ['eitzendepra. [IpuHINT TOTOTHUTEILHOCTH.
10. KopmyckynsipHO — BOJTHOBOM Iyain3M MUKPOOOBEKTOB. BomHbl e bpoitnst. BomHoBas GpyHKIns
[IIpenuHrepa.
11. Tlpunnun vHeonpeaenenHoctu I'eitzendepra. [IpuHIIUAT TOTOTHUTEILHOCTH.

N

ook w

~

KOHCIIEKTBI:
5 Cneunaana;I Teopm{ OTHOCHUTCIBbHOCTU U €€ KUHEMATHUUYCCKUC CIICACTBUA
6 OcHoBHbIE TTONIOKEeHUT OOIIeH TEOPUU OTHOCUTEITLHOCTH
7 DneMeHTapHbIE YaCTHIIbI, TUIIBI UX KiIaccu(pUKauu. SaepHble peakiuu

2.01.06.| Pa3Butne npen- 3HamMb. TPEICTaBICHUS APHCTOTENS O B3aUMOJCHCTBUH, MpEI-
CTaBHeHI/Iﬁ O B3au- CTaBJICHHUA O BSaHMOHGﬁCTBHH B HayLIHBIX KapTI/IHaX MI/Ipa — MEXa-
MOJICHCTBUH HUYECKOH, SJIEKTPOMArHUTHOM, COBPEMEHHOM; BUJIbI U XapaKTEpH-

CTHKHM (yHIAMEHTAIBHBIX B3aUMOJICHCTBUNA; MPUHLUIBI JAIBHO-
IEWCTBUSA, OIN3KONENCTBUSA, OJIEBOI U KBAHTOBO-IIOJIEBOII MeXa-
HU3MBI TepeAaydl B3aUMOCHCTBUS, YaCTHUIIBI-TIEPEHOCUUKU (yH-
NaMEHTAJIILHBIX B3aUMOJEUCTBUN;
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ymems. BBIOMPATH, CPEAHM TMPEIJIOKEHHBIX, OOBEKTHI, CTAOWIIb-
HOCTh KOTOPBIX 00€CIEUYNBACTCSI KOHKPETHBIM BUIOM B3aUMOJICH-
CTBHUSL.

2.02.02.

DBOJIIOLUS TIPEI-
CTaBJICHUH O TPO-
CTPaHCTBE U Bpe-
MCHH

3HaQmMp. WCTOPUIO Pa3BUTHUsI NPEICTABICHUH O IMPOCTPAHCTBE U
BPEMEHH; NPOCTPAHCTBO M BpPEMs KaK MHBAPUAHTHBIE CaMOCTOS-
TENBHBIE CYHIHOCTU (IyCTOTa JPEBHEIPEUECKHX aTOMHUCTOB, AO-
COJIFOTHBIE TPOCTPAHCTBO M BpeMsi HbIOTOHA); TpPOCTPaHCTBO U
BpEMs KaK CUCTEMY OTHOLICHHI MEXIy MaTepUalbHBIMU TEIaMH
(mpocTpaHCTBO | BpeMsi APHCTOTEINs, COBPEMEHHbIE HPeICTaBIIe-
HHSI); KOHIICTIIIMIO MHUPOBOTO 3(Hpa; KIACCHYSCKHI 3aKOH CIIOXKe-
HUSI CKOPOCTEH M €ro HapylleHue B onbiTe Malikenbcona-Mopiu,
ciencTBue M3 omnbsita MalikenabCcoHa-Mopiy; B3aUMOCBSA3b MEXIY
IIPOCTPAHCTBOM, BPEMEHEM, MATEPUEH U €€ IBUKCHUEM.

2.02.03.

CroenuanbHast TEO-
pHYs OTHOCUTEIIBHO-
CcTH

3Hamb. TPUHIUI OTHOCHUTENbHOCTU [ anuies, moctynarsl DifH-
IITEIHA; OCHOBHbBIC PeISTUBUCTCKUE 3D dekThl (CIeACTBUS U3 1MO0-
CTYJIaTOB DWHINTEWHA);

ymembs. IPUBOJUTH IPUMEPHI, 1JIs1 KOTOPBIX npeackazanus CTO u
KJIACCUYECKOW MEXaHUKH COBMAIAIOT.

2.02.04.

OO6mias Teopust OT-
HOCUTCIIBHOCTHU

3Hamp. NPUHIIUI SKBUBAICHTHOCTH IPABUTALIMOHHOTO TOJIS U T1O-
7Sl CUJI MHEPLIMK; B3aUMOCBSI3b MaT€PUU U TPOCTPAHCTBA-BPEMEHH,
smnupudeckue aokaszarensctBa OTO; coorBerctBUe OTO U Kitac-
CUYCCKOM MEXaHUKH.

2.03.03.

CTpyKTypbl MUK~
pomupa

3Hamp. OCHOBHBIE (DOPMBI MaTepUU — BEUIECTBO, MOJIE U PU3nUe-
CKHIl BaKyyM; UEPAPXUIO CTPYKTYP MUKPOMHUPA; OCHOBHBIE 3JIe-
MEHTapHbIE YaCTHIIbl, KPUTEPUH UX KJIacCUPHUKAUH; GyHIaMEH-
TaJbHbIC YAaCTHULIbl; OCHOBHBIEC 3aKOHBI MPUPO/IbI, ONIPEACIIAIONINE
BO3MOXXHOCTb M XOJ1 IPOIIECCOB B MUKPOMHUPE.

2.03.04.

IIpouecchl B MUK-
pomupe

3HQmb. B3aUMOINPEBPAIICHHS JJIEMEHTAPHBIX YACTHIl, OCHOBHBIE
3aKOHBI IIPUPOJIBI, OTPEICIIAIOIINE BO3ZMOXHOCTh M XOJI ITPOIIECCOB
B MUKPOMHE, SIBJICHUE €CTECTBEHHOW PaJHOAKTHBHOCTH, €€ BEpO-
SITHOCTHBIM XapaKTep; OCHOBHBIE BUbI PaIMOAKTUBHOIO pacnajia;
IEMTHOM XapakTep JEJNCHHs SIep ypaHa; TepMOSIEPHBIC PEaKIlHH,
HGO6XOI[I/IMBIG JJI HUX yCHOBHfI; 3BC3JIbl KaK CCTCCTBCHHLIC TCP-
MOSIJIEpHBIC PEAKTOPHI; TIOHATHE JAe(eKTa MaCChl; OTHOCHTEIIBHBIC
BEJIMYUHBl DHEPIUM peakUuil sACPHOrO CUHTE3a, NEJICHUS SIep,
XUMHYECKHX MPOIIECCOB (B CPAaBHCHHH).

2.04.02.

Konremnmmu kBag-
TOBOU MEXaHUKU

3Hamp. KOPIMYCKYJSIPHO-BOJTHOBOM Tyamu3M Kak BceoOIlee CBOW-
CTBO MATE€pHH; COOTHOIICHUS HEOINPEIEIECHHOCTEeN: KOOpANHATA—
UMITYJIBC, SHEPTUs— BpeMs; (pOpMyIHpPOBKY MPUHIUIA JTOTOTHU-
TEJILHOCTH B y3KOM (KBAHTOBOMEXAHHYECKOM) CMBICIIC; OCHOBHBIE
Mapbl JTOMOJIHUTEIbHBIX BEJIMYUH: KOOPAMHATA U UMIYJIbC, DHEP-
rusi U Bpemsi; (ritocodckoe 3HAUCHHE TPHUHITUIA JOTOTHUTEb-
HOCTH B Y3KOM CMBICIIC. HEOTJEIMMOCThH MO3HAIOIIETO CYOhEeKTa
OT MO3HaBaEMOTO O0BEKTa; MPUMEPHI MPOSBICHUS MPUHIUIIA J0-
MOJTHUTEIIBHOCTH B IIMPOKOM CMEICIIE. HEOOXOAUMOCTh HECO-
BMECTHUMBIX TOYEK 3PEHHS I IIOJHOTO IOHUMaHHUs JII000T0
MpeaMEeTa WJIM TPOLECCA; ONUCAHUE COCTOSAHUS B KBAaHTOBOW Me-
XaHHUKE; CTAaTUCTUYECKUN XapaKTep KBAHTOBOTO OMUCAHUS MPUPO-
IIBI, COOTBETCTBHE KBAHTOBOU U KJIACCHYECKOI MEXAHUKH,

ymMembs. TIPUMEHATH 3HAHHUS MO TEME MPU AHAINU3E KOHKPETHBIX
IIOJIOKEHUH, IPUMEPOB.
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OcHoBHYI0 uacmv 80NPOCOE dHCeNamenbHO paccmompems Ha nepeom 3auamuu. Tozcoa Ha
8MOPOM 3AHAMUU BOZMONCHO 8blNONHEHUe pabombl «llucbMeHHbIll KPY2Iblil COI» HO MEXHOI02UU
pazeumus Kpumuiecko2o mviutienus (npunodicerue 3) no 0OHOU U3 mem:

*  «Kopnyckynsapno-601H080U 0yanu3m c8OUCME CBeMa»
*  «O¢ghexm [lonnepa»
*  «Moodenu amoma»

Ilocne paccmompenus 60npocoe cemunapa nposooOUmcs Mecmuposanue no Mamepuaiam

cemunapa. Makcumanvuas oyenxa 3a mecm — 20PE. Bpemsa mecmuposanus — 20munym.

Cemunap Ne 6

TepMoguHaMHUYeCKHe U KHHETHYECKHE 0COOCHHOCTH YIIPABJICHUS XUMUYECKMMH PeaKIMAMM
(4 uaca)

BOITPOCHI JUTA ITIOAT'OTOBKMU:

OCHOBHbIE TTOHATHUS U 3aKOHBI XUMHUHU

[leproauueckuii 3aKOH U MEpUOIUYECKas cUcTeMa XUMHYeckux 3aeMeHToB /. V1. Menaeneesa

CoBpeMeHHbIE TPEICTABICHHS O CTPOCHHUH aTOMa.

XuMHUYecKas CBS3b, €€ TUIIBI U CBOMCTBA. T€OpUU XUMUUYECKOH CBSI3U

CKopocTh XMMHUECKOHM peakiuy. PakTopbl, BIUSIOLUINE HA CKOPOCTh XUMUYECKUX peaKLnil

Karanutrueckue nponeccsl B XUMHAH

OO6patumeble U HeoOpaTUMBbIe peakuuu. XuMudeckoe pasHoBecue. [Tpuniun Jle Illarense

B03MOXXHOCTE CaMONIPOU3BOJIBHOTO MPOTEKAHNS XUMHUECKUX ITPOLECCOB

XUMHYECKUE TOJIUMEPHI U UX HUCIIOIb30BAHUE

10 Pa3BuTre XuMuu 1 Iporpecc MUBUIN3AINA

11.9BoarOHUOHHAS XUMHAS

CoNooORWNE

2.03.05. XUMHYECKUE CUCTE- | 3HAMY. TOHATHUA. «XUMHUYECKHAHM DIIEMEHT, QTOM», <4130-
MBI TOTBI», MOJICKYJIa», BCIIEeCTBO»; UMETh IMPEIACTABICHUE
0 MOHOMEpax, MoJuMepax, Karaau3zaTopax, OMoKarain3a-
TOpax, KaueCTBEHHOM M KOJHMYCCTBEHHOM COCTaBE BeIlle-
CTBaQ, COBpeMeHHBIe Hpe,Z[CTaBJIeHI/IH (0] CTpOGHI/II/I arToma,
MIEPHOAMYCCKHIA 3aKOH U TICPUOJTHYCCKYIO CHCTEMY.

2.03.06. Peaknuonuas cro- 3HAmMb. TIOHATUS O XUMHUYECKHUX, IK30-, SHIOTEPMUUYECKHUX
COOHOCTB BEIECTB mpoleccax, XUMUYECKOW KHUHETHKE, SHCPTHMH aKTHUBAIUH,
KaTajaun3e, aBTOKaTaln3e, CBOWCTBA KaTaJIM3aTOPOB; BIIUS-
HUE Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh, 3aKOH JICHCTBYIO-
mux Macc, npasuio Baut-I'odda; cocTosnue paBHOBecus
1 ycioBus ero cMeuenus; npunnun Jle [larensbe.

yMempsb. TIPAMCHSTH 3HAHHUS 3aKOHOMEPHOCTEH Ha KOH-
KPETHBIX MPUMEpPaXx.

IlockonbKy 60npocvl cemumapa sGIA0MCs, 8 OCHOBHOM, NOGMOPEHUEM UWKOIbHO2O Kypcd,
mecmuposanue no éonpocam 1-3nposooumcs 6 nauane 3anamus. Ob6 5mom usMeHeHuu cmyOeHmo8
Heobx00uMo npedynpedums 3apanee, Ha npeovioyujem 3auamuu. MaxcumanvHas oyenka 3a mecm
— 18PE. Bpems mecmuposarnus — 20munym.

B x00e nepsoco 3ausamus pexomendyemcsi noopobHo paccmompems cmpoerue Ilepuoouye-
CKOUL cucmeMmbl 21eMEeHMO08, USMEHeHUe COUCME 2IEMEHMO8 8 NEPUOOax U 2pynnax ¢ 0OvACHeHUuem
NPUYUH USMEHEHUS DMUX C80lCm8. B npoyecce cemunapa ons 3akpenienusi 3HaHUll yenecooopasHo
nposecmu npobremuyto pabomy no meme «OCHOBHbIE NOHAMUSA U 3AKOHbL XUMUUY, 8 XOO€ KOMOPOUl
cmyoenmam npeoiazaemcsi 000CHO8aHHO 6blopams no 3 nowsmus u 2 3axona (+Ilepuoouueckuil
3aKOH), KOMopble AGNAIOMCI 8 XUMUU HAUOOIee 3HAYUMBLMU.
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Hanee neobxooumo paccmompems peuienue 3a0ay no onpocam S, 7, 8 na npumenenue 3a-
KOHa Oeticmsyrouux macc, npasuia Baum-TI'ogpgha, npunyuna Jle [llamenve. Heobxooumo obvsc-
HUMb CMyOeHmam, Ymo Ol YCHeUH020 YCE0eHUS MAMepuala no02omoeKka K OAHHOMY 3aHAMUIO
0711 8cex npeonoazaem Xopowiutl yposeHsv 3Hanus meopuu. Ilpu pewenuu 3a0ay ciedyem npeosa-
PUMENbHO 00CyHcOams 0CHOBHbLE Meopemudeckue 6onpocyl. KoHmpons Hao yceoenuem mamepuana
— paboma 6 8uode 3aKpbimo2o mecma, KOmopas 8blnoaHsemcs Ha cemunape 11. Bpems evinonnenus
pabomsi — 30mun. Maxcumanvrasn oyenxa 3a pabomy — 15PE.

Ilocne svinonnenuss pabomul paccmampusaOmcs OCMAasUiuecst 6ONPOCyL.

Cemunap Ne 7
Oco0eHHOCTH COBPEMEHHOH ACTPOHOMHMYECKON KAPTHHBI MHPa

BOIIPOCHI JIJIA ITOAT'OTOBKMH:

1. Ilpennocelaku pa3BUTHE aCTPOHOMUYECKUX MPEACTABIEHUN. MeCTO aCTpOHOMHH B 3BOJIOLUU
KYJIbTYpPbI U €CTECTBO3HAHUS.
2. TlpoucxoxaeHue u SBONIONMS BeeneHHoil.
3. Kocmomornueckue Mmonenu BeemeHHoOH.
4. Mogpenu Oyaymiero Beenennoit
5. CrpykrypHas uepapxus Beenennoit
6. TamakTuku
7. 3Bes3nsl, ux obpazoBanue u dBotonus. uarpamma I'eprmmpynra-Paccena.
8. CocraB u crpoenue COTHEYHOH CUCTEMBI, THIIOTE3bI €€ (DOPMUPOBAHHUS
9. AHTPOIHBIN TPUHITUT
KOHCIIEKTHBI:
10 TIpoucxoxaenue COTHEYHON CUCTEMBI
2.03.01.| Muxkpo-, 3Hamb. MacTaOHBIC YPOBHU MATEPUH M KPUTEPUU TTOPA3CICHUS; OC-
Makpo-, HOBHBIE CTPYKTYPhl MHUKPO-, MaKpO- U Meramupa; €AUHUIbl U3MEpPEHUs
MeramMupbl paccTosiHuil B Meramupe; aTpuOyThl MJIaHEThl, 3B€3/Ibl, TaJaKTUKU; Xa-
PaKTepUCTUKH Hame ['anakTuku; mpocTpaHCTBeHHbIE MacuITadbl Bee-
JICHHOW,

yMemsb. COTOCTABIATH OCHOBHBIM MACIITA0OHBIM YPOBHSIM MaTEpUU HX
XapaKTEPUCTUKU M COOTBETCTBYIONINE CTPYKTYPHBIE DJIEMEHTHI.

2.03.02.| Cucremusie 3HAMb. CUCTEMHOCTD, LIEIOCTHOCTh, UEPAPXUUYHOCTH IPUPOBI; a1~

YpOBHU TUBHBIC U MHTETPATHBHbIC CBONCTBA (MHTEPATUBHOCTH), BUTAIN3M, pe-
OpraHu3aluu | JyKIMOHU3M, B3aUMOCBS3b CUCTEMHBIX YPOBHEH OpraHU3alui MaTepuu;
MaTepuun UepapxuuecKue psiibl MPUPOJHBIX CUCTEM; COBOKYITHOCTH, HE SIBIISIIO-

LIUECS] CUCTEMAMHU;
yMemsb. BUJIETh B IPUPOJHOM 00BEKTE XapaKTEpHbIE CBOWCTBA CUCTEM.

2.05.01.| Kocmomnorust | 3nams. mpeaMeT KOCMOJIOTUH, OCHOBHBIC BEXM DPa3BHTHS HaTypduio-
(Meramup) COCKHMX M HAy4YHBIX KOCMOJOTHMUYECKHUX IMPEACTaBICHHM (ApPHUCTOTEIb,
IItonement, Konepuuk, Olnmreiin, ®puaman, mozaenb «boibiioro
B3pbIBa»); OCHOBHBIC HaOJrOMaeMble CBoiicTBa Bceemennoi (0qHOPOI-
HOCTB B 0OJBIIMX MacuITadax, KpaCHOE CMEIIEHUE B CHEKTpax AAJEKUX
TaJIaKTUK, HHTEprpeTupyeMoe kak 3¢pdext [lomiepa, BO3HHKAIOMNNA
BCJICJICTBHE pa30eraHus TajJakTHK, 3aKOH M MOCTOsiHHas Xab0:a); pac-
mupenne BeeneHnHol; Bo3pacT BeeneHHOM — MOHSATHE, METO/Ibl OLICHKH,
COBpPEMECHHAs OIICHKA, MOHATHE O Pa3IMYHbIX BHAaX MaTepuu Bo Bce-
neHHo# (0ObIuHas (OapuoHHAs) MaTepus, «TéMHas MaTCpUsI», <«TEMHas
SHEPIUs») U OCHOBHBIX Pa3IHUUAX MEXKIY HUMH.

yMemp: IPUMEHSTH 3HAHUS 110 TEME MPH aHAIHN3€¢ KOHKPETHBIX MOJIOKE-
HUMH, IPUMEPOB.
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Ilockonvky Oannas mema 05l OONLUUHCINGA CIYOEHMO8 ABNIAEMCA HOBOU, HCENAMENbHO NOO-
POOHO paccmompems me 8ONPOCHI, KOMOPble He BOULIU 8 Mamepuan iekyuu. Bosmoocna maxice
0eMOHCMPaYUsi 8UOEOMAMEPUATIO8, NOCKONbKY 6 JIeKYUOHHDIL KYPC UX BKAIOUUMb HEBO3MONCHO 6
ce53U ¢ depuyumom pemetu.

Cnedyem obpamums ocoboe enumanue Ha éonpoc 11 u paccmompems 6ce mpaxmosxku am-
MPONHO20 NPUHYUNA.

Ilocne paccmompenus 60npocoe cemuHapa npo8oOUMCs MeCMuposanue no Mamepualam
cemunapa. Maxcumanvuas oyernka 3a mecm — 10PE. Bpems mecmuposanus — 10munym.

Cemunap Ne 8
Oco0eHHOCTH COBPEMEHHOM re010rn4ecKoi KapTHHBI MUPA

BOITPOCHI JJIA TTOAT'OTOBKMU:
Omnpenenenne U CTPYKTypa Te0JIOTHH. DBOIIOIUS T€OJIOTHYECKUX MPEACTaBICHUN
['unore3sr 06pa3oBaHus 3eMin
Bnytpennee crpoenue 3eMiu, 3BOJIIOMS IpeacTaBieHuit. Moaenu 3emian
Marnautocdepa 3emiau u ee cTpykTypa. Pannanronnsie mosca.
ATtmocdepa u ruapocepa 3emian. CTpoeHHe, COCTaB, OCHOBHBIE (PYHKIIUH.
Jlutocdepa kak abMOTHYECKAss OCHOBA JKM3HU. DKOJIOTHYECKUE QYHKIIMH JTUTOCHEPHI: pecypc-
Hasl, Te0IMHAMUYECKasi, Te0(PU3UKO-TEOXIMHUYECKASI.
7. ®axTopsl, BIUSIIOMINE HA PelIbed) TUIAHETHI.
8. Bo3spacT u BHIBI TOPHBIX TTOPO/I.
9. Teopuu »BoMIOIIUN 3EMITH.
10. Kinumat 3emutu.

ouhwnNE

KOHCIIEKTHI:
11T eonoruueckas 3BOIOLUS 3€MIIN. OCHOBHBIE 3TAIIbI
18 Knumar 3emiu 1 ycinoBust ero GOpMUPOBaHHS

2.05.02. | I'eonmoruueckas 3Bo- 3Hamp. BHYTPEHHEE CTPOECHUE U MCTOPHUIO I€OJOTHYECKOTO
JIIOTIHST pazButus 3emiu, ee (popmupoBanue u audhepeHIuaIrio
HE/p, XUMHUYECKUI COCTaB; OTIMYME 3eMJIHM OT JIPYTuX Iua-
HET 3E€MHOW TpYIIbI; METOABI OIpEIeICHUs BHYTPEHHETO
CTpOEHHUS M BO3pacTa 3eMJIM; KOHUIEMIMU Pa3BUTUS Teo-
chepHbIX O000JIOYEK H TEKTOHUKY JUTOCHEPHBIX IUIUT,;
CTPYKTYpPY U XUMHUYECKUH cOCTaB aTMOC(EpHI;, UPKYIIAILUIO
aTMoc(epsl U KIIMMaT 3eMITH.

Jlannoe sanamue MoxCHO nposecmu KaKk MUHU-KOHGepeHyuio, 8KI04arwyio 6 cebs pao Ko-
POMKUX OOKAA008 C NPEe3eHMAayuamu, U ux oocyxcoenue. Bozmoxcnocms npogedeHus 3aHAmus 8
makou ¢hopme 3a8ucum om YpOoGHs MOMUBAYUU K 00VUeHUIo 8 2pynne, u OJisl YCHeuwHou e2o peaiu-
3ayuu Heobxo0UMO NPed8apuUmenbHO 02080PUMb NIAH NOO2OMOBKU NO KAHCOOMY 80NPOCY U YCMa-
HOBUMb pe2llaMenm MaKum oopazom, 4modwvl ObLIO0 3aHAMO MAKCUMATbHOE KOIUYeCmE80 CMmyOeH-
moa.

Ilocne paccmompenusi 60npocos cemunapa npo8oOOUMCs MeCmuposanue no Mamepualam
cemunapa. Maxcumanvuas oyernka 3a mecm — 10PE. Bpemsa mecmuposanus — 10munym.
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Cemunap Ne 9
IIpuHUMIBI 3BOJTIOIMM, BOCIIPOU3BOACTBA U PA3BUTHUS KUBBIX CHCTEM
(6 uacoes)
BOITPOCHI JJIA TTOAT'OTOBKMU:
1. VYpoBHU OpraHuzanuu KUBOI MaTepUH U CBOMCTBA KUBBIX CUCTEM.
2. MomnekynspHO-TEeHETUYECKU YpOBEHb OpraHMU3alliy >KHUBOM MaTepuu. OENKH, HUX COCTaB,
cTpoeHue, cBoiicTBa. CuHTe3 0esKOB B KieTke. DyHKIMH OEKOB.
3. MonekynspHO-TeHETUYECKUN YPOBEHb OpraHU3alluy JKUBON MaTepUH. HYKJIEHHOBBIE KUCIOTHI,
COCTaB, CTPOCHUE — pa3ju4yue U CXOJCTBO. buoxumuueckue npoieccol. Peaynnukanus MoJeKyJbl
JHK. ®ynkiuun PHK u JIHK.
4. TeneTndeckuii KoJ u ero cBoiicTBa. KogupoBanue HacneACTBEHHON MHGOpMAITUU
5. MonekynspHO-TeHeTHYECKHI YpOBEHb OpPraHU3alliy >KUBOM MAaTEpPHUH. KUPHI U YIIIEBOABI, UX
CTpOEHUE, CBOICTBA, PYHKIIUU.
6. T'unorte3bl NPOUCXOXKIECHUS KU3HU. KPEallMOHU3M, CTAllHOHAPHOE COCTOSIHUE, CaMO3apoiK/ie-
HUE, TAHCTIEPMHUS, OMOXUMUYECKAs IBOIOIHSI.
Pa3zButre Guosioruu B 104apBUHOBCKHM MEPUO. DBOIIOIMOHHAS Teopus Jlamapka.
Teopus »Bomtoruu  apBuna. JBrxymue pakTopbl IBOIIOIIH.
CuHreTnyeckas TEOpHsl SBOJIONUHU. CO3/IaHHUE U PAa3BUTHE TEOPHUM; MUKPOIBOJIOLHUS; MaKpO-
HBOJIIOIUA.
10. O6mue 3aKOHOMEPHOCTH OMOJIOTHYECKOH dBOIoNMK. HampasineHus: OM0I0rH4eckoro mporpec-
ca.
11. Dramnbl 3BOIIOIUY OpraHuYeckoro Mupa. ['eoxpoHoornyeckas mkana.
12.OcHoBHBIE 3TalBl PA3BUTHUS T€HETHUKH.
13. HaciencTBeHHOCTS:
— YPOBHHU OpraHU3allMy HACJIEICTBEHHOTO MaTepualia: FeHHbIM, XpOMOCOMHBIN ¥ T€HOMHBII;
— B3aUMO/ICHICTBHE T'€HOB — aJUIeJIbHbIE U HeallJIeNIbHbIE TeHBI;
— XpoMocoMHas Teopust Moprasa.
14. VizmenunBOCTh U ee GopMbl: (peHOoTUIHYeCKass M TeHOTUIInYecKast. MyTaIruu.
15. locTuxeHusl COBPEMEHHON TeHETUKH U OCHOBHBIE OMOITUYECKUE MTPOOIEMBI.

© oo N

KOHCIIEKTHBI:
8 XuMHuecKkre OCHOBBI KHU3HU: KHUPBI, UX CBOWCTBA, cTpoeHue, pyHkuuu. Knaccuduxanus xupos
9 XuMuueckre OCHOBBI JKU3HU: YIJIEBOJBI, MX CBOICTBa, cTpoeHue, pynkuuu. Knaccudukanus yr-
JIEBOJIOB
12 OcHOBHBIEC TOHATHUS TEHETUKH
13 Xpomocomuas Teopust Moprana
14 Cunternueckas Teopus 3BOJIOLUN

2.03.07. OcoOeHHOCTH OHMOJIO- | 3HaAmMb. WEPAPXUUECKYI0 OpPraHU3aIlMI0 YPOBHEW IKHUBOTO;
TMYECKOTO YPOBHS NPU3HAKU U CBOMCTBA JKMBBIX CHCTEM; XHMHYECKHIl COCTaB
OpraHu3aliy MaTe- | )HBOT0, OCOOCHHOCTH aToMa yrjiepojia, OMOMOJIUMEPOB, BO-
pHH. IIbI; XHUPAJIbHOCTh MOJIEKYJ JKHMBOTO; IEIOCTHOCTh J>KHUBBIX

CHCTEM.

yMemp. COCTaBJISITh IOCIENOBATEIBHOCTh HEPAPXUU KUBOKH
MaTEpUH; aHAJIM3UPOBATh CBOICTBA, IPU3HAKU JKUBOI'O, OCO-
OEHHOCTU XMMHUYECKOr0 COCTaBa Ha KOHKPETHBIX pUMepaXx.

2.03.08. [Ipunuumne Bocopo- 3Hamp. BaOXHEWUIINE OUOTOTUMEPHI — O€JIKHU, JIUMUAB, Yriie-
HU3BOJICTBA KUBBIX BOJIbI, HYKJICMHOBBIC KHCIIOTHI, UX ()YHKIIUU; aMUHOKHCIIOTBI
CHUCTEM U HYKJICOTHJIBI KaK MOHOMEpPHI OHMOMOIUMEPOB; MPHHIIMII

KOMIUIEMEHTAPHOCTH, KOMILJIEMEHTApPHBIE Mapbl a30THUCTHIX
OCHOBAaHMH; IMpPOLECCHl PEAyIUIMKAlUU, TPAHCKPUIILIUH,
TPAHCJISIIIMY; TEHETUYECKHUI KOJI, €r0 CBOMCTBA;

36




yMemsb. HAXOIUTh KOMIUIEMEHTApHBbIE Mapbl HYKJICOTHIOB;
YHUCJIO HYKJICOTHIOB, MUPPYIOIINX KOHKPETHBIN OEIOK.
2.05.03. [TpoucxoxaeHue 3HAMb. VCTOPUYECKUE KOHIICTIIIMU MPOMCXOXKIACHUS JKU3HU:
KU3HH (IBOJIIOIMS U | KPEAIlMOHKU3M, TIOCTOSHHOE CaMO3apOXKICHUE, CTAIIMOHAPHOES
Pa3BHUTHE KHUBBIX COCTOSIHUE, THIIOTE3y ITaHCIEPMHH, OMOXMMHYECKYIO 3BO-
CHCTEM) JIOLIMIO; TIPEINOCHUTKU U 3Tallbl BOBHUKHOBEHUS JKU3HH; Me-
TOJIOJIOTHYECKHE MOJX0JIbI B BOIIPOCE TPOUCXOMKICHUS HKH3-
HH. TOJI00K03, TeHOOHO3.
2.05.04. DBOIIOLMS JKUBBIX 3Hamb. SBOIONMOHHYIO KOHIENIHIo Jlamapka, TeOpHUIO 3BO-
CHUCTEM mouuu JlapBUHA; CHHTETHUYECKYIO TEOPHUIO HBOJIOIHH, €€
OCHOBHBIC ITOJIOXKCHHUS 00 AJIEMEHTApHBIX CJIUHUIIE, MaTe-
puaie, siBIeHUH, (pakTOpax; MHUKPO-, MaKpOIBOIIOIUHU, OC-
HOBHBIE aTpUOYTHI 3BOJIOIMHU. CAMOIPOU3BOJILHOCTh, HEOO-
paTUMOCTh, HAIIPaBIEHHOCTb; (opmMbI 0TOOpA.
2.05.05. Ucropwus xu3nu Ha 3HAMb. TIOHATHUS O TEOJIOTHYECKUX dPaxX M MEPHOJaX, CBA3b
3emiie ¥ METO/BI IC- | TPAHUIl MEXKIY dpaMHU C T€OJIOTUYECKUMHU U TAJIEOHTOJIOTH-
CIEIOBAHMUS DBOJIO- | YeCKUMH HM3MEHEHUSIMH, OCHOBHEIEC IOHSTHS, CBSI3aHHBIE C
1 (IBOJIIOIUSA U ABOJIIONMEH JKU3HU; BaKHEHIHe apoMopdo3bl B HCTOPHH
Pa3BHUTHE KHUBBIX ’KU3HU; OCHOBHBIC TAKCOHOMUYECKHUE TPYIIITBI PACTCHUM, KH-
CHCTEM) BOTHBIX M IIOCJIEIOBATEILHOCTh UX JBOJIIOIHUH, METOIBI HC-
CJIE0BaHUS SBOJIIOIHH,
yMemb. IPUMEHSTH 3HAHUS MO0 TeMe IMPH aHaIn3e KOHKpET-
HBIX TIOJIOKEHUH, IPUMEPOB.
2.05.06. I'enernka u 3BOJIIO- 3Hamb. OCHOBHBLIC NOHATHSI I'€HETHKH, CBOMCTBAa I'€HETHYE-
LAt CKOTO MaTepHualia; U3MEHYUBOCTh, €€ THITBI. HCHACIICICTBCH-
HYIO (MOIU(UKAIIMOHHYIO, (CHOTHITMYECKYIO), HACICICT-
BeHHYIO0 (TCHOTHIIMYECKYIO, MYTAIlMOHHYIO), MyTalldH, HX
CBOIICTBA U BHUJHL.

Obcysrcoaromes monvbKo me 60NPOChL, KOMOPvle He PACCMAMPUBATUC HA JEKYUU.
Ilocne paccmompenus éonpoca Ne 4 yenecoobpazno npogeecmu npakmudeckylo pabomy 0

3aKkpenyienus meopemuyeckoeo mamepuana. Ilpakmuueckas paboma npeononazaem onpeoeneHue
noc1e008amenbHOCMU AMUHOKUCIOM 8 belke U nposooumcs no sapuanmam. Cmyoenmol pazoeis-
I0MCs HA 2PYRNbL NO 2 uenoeekd, npenooasamens 3a0aem nocied08ameibHOCmMyb HyK1eomuoos 0
yuacmixa monexynvl JJHK u évi0aem neobxooumvie cnpagoynvle mamepuansl. /laiee cmyoeHmsl Ha
OCHOBAHUU NPUHYUNA KOMNIEMEHMAPHOCMU OCYWeCMEIAI0m MPAHCKPUNYUIO U, UCNONb3Y CHpa-
B0UHbIE MAMEPUATbL, 3ANUCIBAIOM NOCIe008AMENbHOCIU aMuHoKuciom 6 benke.lleped vinonne-
HUem 3a0aHusl He0bX00UMO 0OBACHUMbL CMYOeHMAaM CYWHOCMb NPUHYUNA KOMNIEMEHMapHOCm,
00BACHUMb, KAKUM 00PA30M NPOUCXOOUM CUHMES, U YKA3AMb HA (YHKYUU <CMON-KOOOHO8.

Kpome ykasannoii pabomul 6 pamkax eonpocos 8 — 9 moorcno paccmompems 3a0auu no meme
«3Baxonwr Menoens».

Ecnu 6 xonye nepsoeo sansmusi ocmaemcs epemsi (20 mun.), 603MOACHO NposedeHue Nuch-
MeHHOU ananumuyeckou pabomwl (cm. npunodxcenue 3).

Ilpu nHanuuuu épemenu nocie mecmupo8aHusi MOMCHO, 0OBLEOUHUS CMYOEeHMO8 8 HEeCKObKO
epynn, nposecmu (ycmno 1ubo nucomenno) npobiemmuyio pabomy (npurosicenue 3).

Kpome moeo npu paccmompenus eonpoca Ne 6 603mM0cHo nposedeHue ponegoil uzpbvl ¢ ie-
menmamu ouckyccuu (npasuna nposedenust — cm. npuioxicerue 3).

Ilocne paccmompenus 60npocos cemuHapa nPOBOOUMCSA MeCMUpOo8aHue no Mamepuanam
cemunapa. Maxcumanvuas oyenka 3a mecm — 18 PE. Bpems mecmuposanus — 20munym.
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Cemunap Ne 10
IIponcxoskieHue U IBOTIONHUS YeJIOBEKA.

BOITPOCHI U1 TTOATI'OTOBKMU:
1. Yenoek Kak MpeaMET €CTECTBEHHOHAYYHOTO Mo3HaHUsA. CXOJICTBO U OTJIMYHS YEJIOBEKa OT >KU-
BOTHBIX.
[IpoGnema nmosiBJICHUS YeIoBeKa Ha 3emiie. [ UmoTe3sl aHTPOIOCOIMOTeHE3a.
OBOIIOLUS KYJIbTYPHI.
Heonutnueckas peBoJtonus

Pown

KOHCIIEKThI:
17 Dramnel 3Bosro1MM venoBeka. [Ipoucxoxaenue pac

2.06.03. | Yenosek B Ouocthepe | 3mamp. OCHOBHBIC 3Tambl 3BOJIONMHM poxa HOMo u ero
MPEIIIECTBEHHUKOB (CTaauaibHyl0 KOHIenwo); Buasl (Ye-
JIOBEK YMEIbIH, NPSIMOXOASALINNA, Pa3yMHBIH); XapaKTepHbBIC
0COOCHHOCTH YEJIOBEKA; BO3PACTaHUE POJIH CONUAIBHBIX 3BO-
TIOLMOHHBIX (DAKTOPOB U OCiIa0ieHne OMOJIOTHYECKHX, He-
OJIUTUYECKYIO0 PEBOIONUIO M €€ JKOJIOTHYECKHE ITOCIE/ICT-
BUS1;, KOOBOJIFOLUIO YEJIOBEKA M MIPUPOIBI.

B pamkax nposedenusi cemunapa 8bInOIHAEMCs NUCbMEHHAS AHATUMUYecKds paboma no 60-
npocy «Omansi 380110YUU Yenoseka». Paboma npeocmasisiem coboli aHaiu3 mexkcma, 8 KOmopom
3a6€00M0 HAXOOUMC OOCMAMOYHO OONbULOE KOIUYECTNBO OUUOOK UCTOPUYECKO20 Xapakmepd.
s evinonnenuss 0anHou pabomul cmyoenmsl 00vbeOUHAOMcs 8 epynnvl no 2-3 yenosexka. OyeHka
3a pabomy evicmasnsiemcs Ha ochosanuu eviseneHuvix ouubdok (1 owubka = 1 PE).

Cemunap Ne 11
BkJian ecrecTBO3HAHMSA B H3yYeHHE YeJIOBEKa

BOITPOCHI JJIA TTOAT'OTOBKMU:
DKOJIOrUs YeJIOBEKA U MCIOHIIMHA. 300POBBE, HpOGHeMBI 60J'I€3HI/I " 300POBbA, CAUHCTBO YCII0-
BEKa U NMpUpojsl. Baneonorus.
DOMOIUH, TBOPUECTBO, PAOOTOCIIOCOOHOCTS.
["'onoBHOI MO3r yenoBeka. Co3HaHueE.
buostuka
Yenosek B bnochepe

=

arwN

KOHCIIEKTHI:
15 Dkocuctemsl, UX CTPYKTYpa, CBOMCTBA U TUITBI
16 3aKk0oHBI SKOIOTHH
19 TIpupoansie pecypchl 3emin U pobeMa UX palioHaIbHOTO UCTIOIb30BaHUS
20 3arps;3HeHHs OKPY’KAIOILIEH CPEeIbl, UX TUIIBI U CIIOCOOBI YCTpaHEHHUS

2.06.04. | I'moOanbHBINA PKOJIO- | 3HAMb. TIOHATUS SKOJOTHYECKOTO KpH3HCa, TI00AIbHOTO
THYECKUI KPU3UC HKOJIOTHYECKOTO KPHU3UCa, €ro MPHU3HAKH W CIEICTBUS, OC-
(Pxosornveckue HOBHBIC HAIPABJICHUs MPEOIOJCHUS, TOHATHE HOOC(hEpHI,

GbyHKIMHA TUTOCHEPHI, | YCTOWYUBOTO Pa3BUTHS,

9KOJIOTHSA M 3I0POBBE) | yMemp: ONPEIEIIATh BHI 3arPA3HEHHS OKPY)KAIOMIEH CpeIIb
(uurpenuenTHoe, (GpuU3MUYECKOE, JECTPYKTHBHOE), OLIEHHBATH
€I'0 BO3BMOXXHBIC ITOCJICACTBHUA.
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Ilocne paccmompenusi 6onpocog 1-3 603mo#cHO nposederue 00HOU Ul HECKONbKUX NPAKMU-
yeckux pabom (/lunosxo I1.0. [lpaxmuxym no ecmecmeosnanuio. Pocmos-na-Jony. @enuxc,
2001):

1. Illpumenenue mamemamuxu 6 coyuomempuu
2. OnpeodeneHue UHOUBUOYATLHBIX AGMOPUMMOB
3. Onpeodenenue ouccummempuu 4e108e4ecko2o Opeanuma

B kauecmee oomawinux (nucbMeHHbIX) 3a0AHUL K CEMUHAPY MONCHO NPEONONCUMD CMYOeH-
Mam npoeecmu apeymMeHmupo8aHHvll camoanaius Ha memy «Moil eaneonocuueckuti yposeHs?»,
aub0 ananusz ¢axkmopos npupooomepanuu, Hauboiee NOOX00AUUX 0151 OAHHO20 UHOUBUOYYMA.

IIpu Hanuuuu epemenU 8 KOHYe CeMUHAPA 0OCYHCOAIOMCSL OCHOBHBLE NPOOIeMbl OUOIMUKU.

Ilocne paccmompenus 60npocos cemuHapa nPOBOOUMCSA MEeCMUpOBaHue no Mamepuanam
cemunapa u aexyuu Ne 8. Maxcumanvnasn oyenxa 3a mecm — 20 PE. Bpems mecmuposanus — 20
MUHYM.

Cemunap Ne 12
Camoopranmn3zanus B ;KUBOM U HeKMBOM NpuUpoe.
buocdepa kak camoopraHu3yrascs CHCTEMAa

BOITPOCHI JJIA TTIOAT'OTOBKMU:

CymHOCTh mpobieM caMOOpraHU3aIluu B CBETE COBPEMEHHON HayKH

Mexanu3mbl camoopranuzanuu. CuHepreTuka

CTpyKTypHBIE KOMIIOHEHTHI M CBOIMCTBA MPoILIecca CaMOOpraHu3auu

[TonsiTre 0 romeocrasze

Mexanu3mbl 00paTHOH CBsi3u. OTpHIIATEIBHBIC U MOJIOXKUTEIBHBIE 0OpAaTHBIC CBS3H

Pounb 1 MecTo nHbOpMaIuu B mpoliecce caMOOpraHu3alu

[Ipo6nemMbl CHHEPTreTHKH U TTI00AJIbHBINA IBOIIOIMOHI3M

CuHepreTrka U COBpEMEHHOE BHJIEHUE MHUPa

['mo6anbHBI HBOIOIIMOHU3M

0.IIpomecchl caMoopraHu3aly B )KMBOW M HEXUBOHW npupone. buocdepa kak camoopraHuzyro-
niasicsi CuctTemMa

HBoo~NoOhwNE

BcnomuuTh conieprkaHne CKa3oK:
* A.C.Ilymxkun «Cka3ka o ppi0aKke 1 prIOKe»
e «Komo6ox»
* «KpacHas mamnoyka»
* «Pycnan u Jlrogmuna»

2.04.04.| 3akOHOMEPHOCTH | 3HaAmMb. CUHEPTETHKY — TEOPUIO CAMOOPTaHU3AIMK, CaMOOpraHW3a-
caMoopraHusa- UIO B MMPUPOJHBIX U COLUAIIBHBIX CUCTECMAX, H€O6XOI[I/IMBIG yCJio-
tud. [I[pUHIUIBL | BUS CAMOOPTaHU3aIMK; OCHOBHBIC MOHATHS (IMCCUNAINS, TUCCUTIA-
YHHUBEPCAJIBHOTO | TUBHAS CTPYKTYypa, TOUKa OU(ypKaIMK) U 3aKOHOMEPHOCTH CaMOOP-
SBOJIIOIIMOHU3MA | TAaHU3ALMH; LEIH U IPUHILIUIIB YHUBEPCATLHOTO 3BOTIOIMOHNU3MA;
ymemb: MNPUMCHATH 3HAHHUA 11O TCMC IMPU aHAJIN3C KOHKPCTHBIX I10-
JIOKEHUM, MPUMEPOB.

B xo00e nposedenus cemunapa pexomendyemcs noopooHo ¢ npumepamu paccCMompems Xxd-
PAKMepUCmuKy npoyecca Camoopeanu3ayuy U C80UCmea camoopeanusyrowuxca cucmem. Moo
APEeON0AHCUMb CIYOEHMAM NOO20MOBKY NPUMEPOS NO IMUM 80NPOCAM KAK OOMAUuiHee 3a0aHue, 0c-
HOBaHHOe Ha mamepuane nekyuu. Taxdce Ona 3aKpenieHuss meopemuyecKkoeco Mamepuaia pac-
CMAMPUBAOMCcst YKA3aHHble CKA3KU C NO3uyutl meopuu camoopeanusayuu. Ilpenooasamenv Ha-
npasisiem cmyoenmos 6 ananuze ooHou ckasku (npunoxcenue 3), credyrowyio (106yio Ha evlbop)
OHU AHATUSUPYIOM CAMOCIOSAMENbHO, BLINONHASA PAOOMY NUCLMEHHO HA OYEHKY.
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B xonye cemunapa npogooumcs mecmuposanue. Makcumanvuas oyenxa 3a mecm — 22 PE.
Bpemsa mecmuposanus — 25munym.

3.3MeToanyeckne yKa3aHusl M0 BHINMOJIHEHHIO KYPCOBBIX padoT
BrimotHeHNE KypcoBOi pabOThI MO JaHHON TUCIMIUIMHE HE TTPEAYCMOTPEHO

3.4MeTtoau4yeckne yKa3aHHUsl 10 CAMOCTOSITEJILHOI PadoTe CTYIeHTOB
O0BeM caMOCTOSTEHLHON PabOTHI CTYICHTOB OMpENEseTCss Yy4eOHBIM TIJIaHOM W cocTaBiisier 126
gacoB. CamocrosiTenbHas pabota BKIIIOYAaeT B CeOs MOATOTOBKY K CEMHHAPCKUM 3aHSTHSIM, B TOM
YHCIIe — BHIMOJHEHNE KOHCIICKTORB, BBIMOJHEHHE pedepaTUBHON pabOThI, H3y4EeHUE Psila BOIPOCOB
K 3a4€Ty M [TOJrOTOBKY K HEMY.

Oo6mast cxema (comepiKaHHE) CaMOCTOSTEILHOU paboThl peacTaBicHo B m.1.3 CTpykTypa n
cojiepkaHue TUcHUIUIMHbL), 1. 1.4.5 femsr pedepatoB) u n. 1.5 CamocrosrensHas padoTa) pabo-
4ell MporpaMMbl 1O AUCIHMITIAHE.

Pe3yabpTaThl BHITOIHEHHS CAMOCTOSTEILHON paboThl yYMTHIBAIOTCS B HHIUBHIYATbHOM pPEii-
THHTE CTYEHTOB (IPUIIOKEHHUE 2)

Lenu u 3a0auu camocmoamenvHoi padoomot.

* pacuMpeHHe U yriyOJIeHrne TeOpPEeTHUECKUX 3HAHUH;

* (opmupoBaHue U pa3BUTHE HABBIKOB CAMOCTOSITEIBHON pabOTHI C IUTEpaTypHbIMU U Internet-
UCTOYHUKAMU UH(OpMaIH;

* [PHUBHUTHE HABBHIKOB aHAIN3a, CUHTE3a, CPAaBHEHMS, O0OOIIEHUS U MCIOIb30BAHUS TOTYYEHHON
uH(pOopMaIuy,;

* [pUOOpEeTeHne MPAKTUYECKUX HABBIKOB PA0OTHI C JOKYMEHTaMH Pa3HOTO YPOBHS CIIOKHOCTH U
HAaBBIKOB KOHCIIEKTUPOBAaHMUS,

* MpHOOpETeHHE HABBIKOB MCIOJIB30BAHUS MOTYYEHHOW MH(POPMALMU B COOTBETCTBUU C TOCTaB-
JICHHBIMHU 3a/la4aMU ¥ C y4eTOM JEHCTBYIOLIET0 3aKOHOAaTenbcTBa PO B 001acTH aBTOPCKHUX
IIpaB

Cnocoo6vl opzanuzayuu camocmoameabHoll padomaul
* paboTa c TUTepaTypHbIMH HCTOYHUKAMHU UH(POPMAIIUH;
* pabora c Internet-ucrounnkamu HHGOPMAIMH U SJCKTPOHHBIMH OMOIMOTEKaMHU,
*  [OHMCK UCTOYHHKOB MH(OPMALIUU JJISl pEIICHUS IOCTABJICHHBIX BOIIPOCOB
* 00paboTka MmoixydeHHON MH(OpPMAIMK ¢ YIETOM TOCTABJIICHHBIX 33/1a4 U C YYETOM JICHCTBYIO-
IeTo 3aKoHoIaTenbcTBa PD B 00/1acTH aBTOPCKUX TTpaB

dopmMamM KOHTPOJISI CAaMOCTOSITENIbHON pabOThl CTYIEHTOB SBISIOTCS MPOMEXKYTOUHBIE TeC-
TOBBIC 3aJ[aHUS U PSJI BOIPOCOB K CEMUHAPCKUM 3aHATHAM / 3a4eTy, MOCKOJIbKY JaJeKO HE BCE Te-
MBI PACCMAaTPUBAIOTCS HE TOJIBKO B JIEKIUSAX, HO U HAa CeMUHapax. TeMaThka BOIPOCOB CaMOCTOS-
TEJILHOTO M3y4YCHHs TpeJCTaBieHa B pabodyei mporpamme (1m.6) u B 3agaHusIX K KOHCIIEKTHPOBA-
HUIO, IPUBEJICHHBIX HIDKE. Tabiuua 3aJaHuil 1jisi KOHCIIEKTHPOBAHUS BBIAAETCS CTAPOCTE TPYIIIbI
Ha MEPBOM 3aHSATUHU C TE€M, YTOOBI OHA ObLIa Y KAKIOTO CTYACHTA, U B HEH YKa3bIBAIOTCS CPOKHU
Cayu KOHCIEKTOB, M BHICTABIISETCS OLICHKA 32 KOHCIEKTHI JJI1 KOHTPOJISI CTYAEHTOM CBOETO MH/IM-
BUIyaJIbHOT'O PEUTHHTA.

[ToMmuMO yka3aHHBIX BHJOB K (hopMaM CaMOCTOATEIbHOW pabOThI TakXke OTHOCATCS pedepa-
TUBHBIC PabOTHI U TOMAIIIHKUE Pa0OThI, BBEITIOIHSAEMbBIC CTYJICHTAMH CaMOCTOSATENbHO. [Ipu HE0OXo-
JUMOCTH BBITOJHEHHE ATHX Pa0OT MOAJIEPKUBAETCS KOHCYIbTAIIMSIMU IPEO/1aBaTeNs.

JlomaiiHue paboThl — 3TO 3aJaHUs 1O TEME TEKYIIeH (CIeayromiei 3a JaHHOM) JICKIMH He-
00JbIIOT0 00BEMa aHAJTUTUYECKOTO JUOO MPHUKIATHOTO XapakTepa. TeMarhka JOMamrHuX padoT
YaCTHYHO TPEJCTABICHA B METOIWYECKUX yKa3aHUSAX K cemuHapaMm. OcTalbHbIE pabOTHI Oompene-
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JSIFOTCS. TIPEToJlaBaTeNieM B XO/€ JIeKUMi. JTu paboThl HAaNpaBJICHbI HA PACKPHITHE TBOPUYECKOTO
HOTeHIMAaNa, Ha (JopMUpOBaHIE HABBIKOB CaMOAHAJIM3a CTYJICHTOB M HE JOJDKHBI OBITh 00s3aTelb-
HbIMU. OIICHKY 3a JaHHBIM BUA paboT Le1ecoo0pa3Ho BKIIOYATh B «IIPU30BOM (poHI» — OOHYCHBIE
Oasbl.

Tpebosanusn K evinoinenuto pegrepamuenoii padbomot.

1. Tema pedepaTuBHOI pabOTHI ONpeaeNseTcs MpenogaBaTejIeM HiIN BIOUPAETCs CTYACHTOM U3
MPEJIOKEHHOTO CIIHUCKA TaKUM 00pa3oM, YTOOBI BHYTPU OJIHOM IPYIIIBI TEMbI HE TOBTOPSUIHUCH.

2. PedeparuBHas paboTa BBIMOJHSAETCS CTYACHTOM CAMOCTOSITENIFHO U MPENnojaraeT noaoop Jim-
TepaTypsl M0 3aJaHHON (BBIOpAHHON M3 MPEITIOKECHHOIO CIIMCKA) TEME U aHAJIN3 JaHHOM JIUTe-
paTypBl.

3. B pabote nomkHa OBITH MMOJTHOCTHIO PACKPHITA BEIOPAHHAS TEMa.

4. PedeparuBHas pabora 0opOpMIISETCS Ha PYCCKOM SI3bIKE B COOTBETCTBUU CO CTAaHAAPTOM™ U HE
JOJKHA COJIEpKaTh IPAMMATUUYECKUX U CTUIIMCTHYECKUX OMMO0K. O0BheM OCHOBHOI YacTu pe-
¢epata He noiKeH npeBbimaTh 20 MeYaTHBIX CTPAHULL.

5. OO0s3aTtenbHBIME paszenamu pedepara BIsSOTCs (B MOPSIKE PaCHOI0XKEHHsS B paboTe):

*  TUTYJIbHBIN JIUCT;

*  JIUCT 3aME€YaHUMH,

* coJepkaHHe ¢ YKa3aHHEM CTPaHULI, COOTBETCTBYIOIIEE TEKCTY pedepara,

*  BBEJCHHUE;

* OCHOBHAas 4acTh,

*  3aKJIIOYEHHUE — COOCTBEHHOE MHEHHE aBTOpa 0 pedepupyeMoit mpodieme;

e  OubmmorpaduUecKuii CuCcOK.

6. PedeparuBHas paboTa H0DKHA OBITH Halle4aTaHbl C UCHOJIB30BAHUEM KOMIIbIOTEpA U IPUHTEpa
Ha OJIHOM CTOpOHE JnucTa Oenoi Oymaru popmarta A4, uepes moaTopa uHTepBaia. Liger mpudra
JOJKEH OBITh YepHBIM, pasmep — 14, rapaurypa — Times New Romarngekcr pacmonaraercst mo
mmpuHe (popmaty) ¢ BKIFOYCHHBIM IEPEHOCOM CIIOB. TekcT paboThl clieiyeT medaraTbh, CO-
Osrroast cienyromye pa3mMepsl osieid: npasoe — 10mmM, BepxHee u HmwkHee — 20mM, nteBoe — 30
MM. Pazpemaercss HCIoab30BaTh KOMITBIOTEPHBIE BO3MOKHOCTH aKIICHTUPOBAHUS BHUMAaHUS Ha
OIPEICTICHHBIX TePMHUHAX, GOpPMYJIax, MPUMEHsISI IPU(THI pa3HOU TapHUTYPHI (KypCUB, pasmep,
’KUPHOCTB). JlomyckaeTcsi HalMCaHUue TEKCTa OT PYKH pa30OpYHMBBIM MMOYEPKOM C MHTEPBAIOM
MEXy CTPOK 8 MM CUHUMH, (PHOTETOBBIMH UM YEPHBIMU YEPHUIIAMHU.

7. Crpanuusl paboThl cienyeT HyMepoBaTh apabckuMu udpaMu, codoaas CKBO3ZHYIO Hymepa-
IIUIO 0 BceMy TekcTy. HoMep cTpaHHIIbl MPOCTaBISIOT B IEHTPE HUKHEH yacTH Jincta 6e3 Tou-
Kd. TUTYIBHBIN TUCT BKIIIOYAETCS B OOIIYIO HyMEpaluio cTpanul] padotsl. Homep cTpaHuisl Ha
TUTYJIBHOM JIUCTE HE MPOCTABISIOT

8. OO0s3aTenbHBIMU B TEKCTE SBISIIOTCS CCHUIKM Ha pedepupyemble UCTOUHUKH. CCBUIKM MPUBO-
JISITCS B COOTBETCTBUE C OMOIMOTpaPUIECKUM CITUCKOM U YKa3aHUEM CTPaHHII.

9. KonnyecTBO MCTOYHMKOB, HA OCHOBAaHMM KOTOPBIX HamucaH pedepar, T0IKHO ObITh HE MEHEe
ITH, IPUYEM B ATO KOJMYECTBO HE BKJIIOYAIOTCS y4eOHUKHU U ydeOHble mocoous mo Kypey. He
PEKOMEHAYETCS UCIIOIb30BATh B KAUECTBE NCTOYHMKOB Ia3eTHHIE MaTepHAIIbI.

10. Bemonuennas pedepaTtuBHas paboTa caeTcs Ha MPOBEPKY He mo3aHee 1241 Helenu cemecTpa.

11.TIpoBepennas paboTa BO3BpAIACTCs CTYACHTY, U IOCIE YCTpaHEHHs 3aMe4aHuil (pu HaIu4Iuu
TAKOBBIX) 3alIMIaeTcs. 3amuTa pedepara MPOBOIUTCS OJHOKPATHO B YCTHOH (opme u mpen-
cTaBJIsieT co00M cobeceoBaHMe MO TeMe pedepara Win MyOIMYHOe BBICTYIUICHHE (HA JICKIUH,
CeMHHApe WK KOHPEPEHIINHN).

*Cranaapt opranuzaiui «OGOopMIICHHE BBIMTYCKHBIX KBATU(QUKALMOHHBIX U KYPCOBBIX paboT (mpoekto)». CTO CMK
4.2.3.05 — 201 1bnarosemenck, 2011
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12.Onenka 3a pedepar BbICTaBISETCS TOCIE 3aUIUTHI U MOXKET OBITh BBIpaXKEHA B Oajuiax, 1100 Kak
«3ayeT» —y4eOHBIi IJIaH BeIMOIHEH (CyMMa 0amtoB 3a padoty = 0). /laHHas olleHKa CTABUTCS B
TOM CIIy4yae, €Clid CTYJCHT He BJaJleeM MaTepHalioM, MpeicTaBlIeHHbIM B pabore. Eciu pabota
MPEJCTABISET U3 ceOs pe3yabTaT KOMHPOBAHUS KAKOTO-JIMOO OJHOTO MCTOYHUKA, OHA aHHYIIH-
pyeTcs ¥ BBIIOJHSETCS 3aHOBO; TeMa Ha3HauvaeTcs npenoaasareneM. [Ipu BbImoIHeHUN paboTh
C HapylIeHHWeM JICUCTBYIOIIETO 3aKoHOomaTeascTBa PO B 00macTu aBTOPCKUX MpaB paboTa aH-
Hynmupyercs (omeHka 3a paboty = 0 0aJuIoB) U MOBTOPHO HE BBIMTOIHSIETCS.

13. Onenka 3a 3anuTy pedepaTuBHOM padOTH BXOJAUT B MHAUBUAYATbHBIN PEUTHHT U COCTABIISET 5
Oamnos. Ilpu mocpouHoit cnaue w/miam 3ammre padOTHl yCTAaHABIMBAIOTCS OOHYCHBIC OaslTbI
(rabmn. 1.2npunoxkenus 2). JlocpouHoii cuntacTes caadal 3ammra He MEHee, YeM 3a 2 HeAeH 10
YCTaHOBJIEHHOTO CpOKa

14.B cay4ae cmaun/3amuThl pedepaTuBHON pabOTHI MOCIIE YCTAHOBIEHHOTO CPOKa HAa3HAYAOTCSI
mrpadusie 6amel. Ciocod HauucieHus mrpadHpx 6ayioB npuBeneH B Tabmuie 1.3 mpuio-
KEHUS 2.

Temaruka pedepaTuBHBIX pabOT MpeacTaBieHa B padoueit mporpamme (1.1.4.5).

st pactmpennsi 00bemMa KOHTPOJIS 32 CaMOCTOSTEILHOM paboTOM K BBITIOJIHEHHIO pedepara
(1160 BMECTO HEro) MOYKHO JI00ABUTH BBITIOJHEHUE KOHTPOJIBHOU pabOThI 10 Kypcy (MpHIIOKEHHE
4). KonTponbHas paboTa sIBISETCS OJHUM U3 BAPHAHTOB MPOBEPKH CAMOCTOSTEIBHON paboThI CTY-
JICHTa B TE€YCHHE ceMecTpa. BrlnojHeHne KOHTPOJIBHOW paboThl MOJpa3zyMeBaeT O3HAKOMIICHHE
CTYJCHTA C PSJIOM BOIIPOCOB (Ha OCHOBAHUH CaMOCTOSITEIBHOTO M3YUCHHUS JINTEPATYPHBIX HCTOY-
HHUKOB) ¥ M3JIOKEHHUE U3YYCHHOI'0 MaTepHaia B COOTBETCTBHH C ITOCTaBJICHHBIM BonpocoM. Pabora
HE MPEoJaraeT JOCIOBHOIO N3I0XKEHHU HHPOPMALIUU U3 KAKOT0-I1100 OJTHOTO UCTOYHHUKA.

Kaxplil CTy/IeHT BBINOIHSACT BapUAaHT KOHTPOJIBHOM paboThl, 0003HAYSHHBIH ABYMS TIOCIE-
HUMU [(paMu HOMepa CBOEH 3a4eTHOW KHWKKH (CTylneHdeckoro Owiera). BapuaHThl KOHTpOIIB-
HOM paboThl TpuBeAeHBI B npwiokeHun 4 (rabmn.1l). KontponbHas paboTa BKIHOYAET BONPOCH O
TPEM pazjiesaM AUCHUILINHBIL.

Pabota BbIOMHSETCS B OTACIBHOW TETpaay MM Ha JUCTaX Gopmara A4, Ha 0ONOXKKe (TH-
TYJIEHOM JIMCTE) YKa3bIBAIOTCS B COOTBETCTBUU C MPUBEICHHBIM 00pa3oM:

*  Ha3BaHUE IUCIMILUIMHEI,

* HOMEp BapHaHTa;

*  (bamunus, UM, OTYECTBO CTYJICHTA;
*  CHENHUAIBHOCTB, IPYIIA, Kypc

* HOMEp 3aYETHOM KHUKKHU

[Tocne TUTYABHOTO JIMCTa HEOOXOMUMO OCTABHTh YHCTBHIN JIUCT (CTPaHHILYy B TETPAaU) LIS
3aMEUYaHUM.

Bomnpockl BeIMONHAIOTCS B NOpsijiKe, NpuBeaeHHOM B Tabmune 1. CHauana ¢gopmynupyercs
Borpoc (0e3 ykazaHusi Ha3BaHUsI pa3zienia, K KOTOPOMY OH OTHOCHTCS), 3aTeM CJICIyeT OTBET Ha He-
ro. [Tocie BBIMOMHEHHS KaXKJOT0 BOIPOCA KOHTPOJIBHOM pabOThl MPUBOAMUTCS CIIUCOK JIUTEPATYPHI,
KOTOPYIO CTYIEHT MCIIOJIB30BaJl JAJIsl OTBETA HA JTAHHBIN BOIPOC.

Ecnmu gopmynupoBka Bompoca BbI3bIBAET Y CTYAEHTA 3aTPYAHEHUS, OH JIOJDKEH 0OpaTUThCA
3a KOHCYJIbTAIlE! K MPEno1aBaTelio.

KontponbHas paboTa ciaercs Ha NPOBEPKY HE MO3AHEE, YEM 3a JIBE HEJENU 10 OKOHYAHUS
cemecTpa. Kax/plii BHITIOJHEHHBIH BOMPOC OICHHUBAETCS MO S-0ayuibHOM cucteme. Ecnu kakoii-
1100 BOIIPOC HE PACKPBIT WM PACKPBIT HEOCTATOYHO MOJHO, MPENOAaBaTelb MOXKET BEPHYTh KOH-
TPOJIbHYIO paboTy Ui ycTpaHEHUs 3aMedaHuil. B 3ToM ciydae oleHKa 3a JaHHBIH BOIPOC MOXKET
ObITh cHIKEHA. Ecnm pabota mpeacTasiseT coboi pe3yabTaT KOMUPOBAHHS KaKOTO-THOO OHOTO
UCTOYHUKA, OHAa aHHYJIHPYETCS ¥ BBIMOJIHSACTCS 3aHOBO MO BApHAHTY, HA3HAYCHHOMY IIPEIoiaBaTe-
JEM.

YacTp BOMPOCOB CaMOCTOATEIIBHOTO U3YUYEHUSI CTYJIEHTHI TOTOBAT B BUIE KOHCIEKTOB K OII-
peneneHHbIM CEeMHUHAPCKUM 3aHATHAM. OOmias TeMaTHKa KOHCIIEKTOB Ipe/ICTaBieHa B TaOIuIlE,
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KOTOpas BbIAAETCA CTYJEHTaM Ha IIEPBOM 3aHATUHU. B METOaMUECKNX yKa3aHUSIX K KaXJIOMY CEMHU-
HapCKOMY 3aHATHUIO TAKXKe IPUBEACHbI KOHCIIEKTHI, BBHIIIOJIHEHNE KOTOPbIX HEoOxoaumo. KoHcnekr
JIOJKEH COJEpPKaTh KpPAaTKOE M3JI0KEHUE MaTepuasa 1o 3aJaHHOM TEME U CChUIKM Ha MCIOJIb30BaH-
Hble UCTOYHUKH. KOHCIEKTHI BBINOIHAIOTCS B PYKONMCHOM BHJE M CIAIOTCS Ha MPOBEPKY B yKa-
3aHHBIEe CpOKU. [Ipr HECBOEBPEMEHHOM caye KOHCIIEKTa HAUUCIISIOTCA IITpadHble Oalibl.

SAJAHUA NJ4d KOHCIHHEKTUPOBAHMUSA

Ne koH- Tema <
CIIeKTAa * = = §
i |55 |8
2 < |©o
1 1 EcrecTBeHHOHay4YHasi U TyMaHUTapHasl KyJIbTYphl: aHAIU3 1,5
CXOJICTBA U Pa3JIM4Mi
2 [lceBnoHayKa U €€ OTIIMYUTENbHBIE 0COOCHHOCTH. [IpUHITUTIBI
banscudukanuu 1 BepuduKanum
3 HayuHo-mccnenoBarenbCKue IporpaMMbl 1 KapTUHBI MUPA
2 4 Kareropuu npoCcTpaHCTBa U BpeMeHU: (hu3nueckoe, Onoyioru- 0,5
YeCKOe, IICUXO0JIOTHYECKOE, COLIMAIbHOE.
3 5 CrneuunanbHasi TEOpUsSt OTHOCUTEIBHOCTH U e KuHematuueckue | 1,0
CIICIICTBHS.
6 OcHoBHbIE NO10keHUs1 OO1Iel TEOPUH OTHOCUTEILHOCTH.
4 7 DeMeHTapHbIE YaCTHIIBI, TUTIBI UX Ki1accudukanuu. SaepHoie 0,5
peaxkuu
5 8 Xumudecknue OCHOBBI KU3HH . JKUPBI, UX CBONCTBA, CTPOCHHUE, 1,0
¢ynkunu. Knaccuduxanus xupos.
9 Xumu4ecKkrue OCHOBBI KU3HH: YTIIEBOJIbI, UX CBOMCTBA, CTPOE-
Hue, pyakuuu. Kimaccuduxaus yriesosoB
6 10 TIpoucxoxnenne CoTHEYHOW CHCTEMBI 0,5
7 11T eonorudueckas 3BOJIONUS 3€MIJIH. OCHOBHBIE 3TaIbI 0,5
8 12 OcHoBHBIE NOHITHS T€HETUKHU 1,0
13 Xpomocomuas Teopust Moprana
9 14 CunTteTrnueckasi TEOpHs YBOIOIUN 0,5
10 15 Dkocuctemsl, UX CTPYKTYpa, CBOMCTBA U THUITBI 1,0
16 3aK0oHBI YKOIOTHU
11 17 Dramnbl 3BoOIMH YenoBeka. [IpoucxoxaeHue pac 0,5
12 18 Knumar 3emiu 1 ycinoBust ero GopMupoBaHusl. 1,5

19 TIpupoansie pecypchl 3emin U pobiieMa UX paroHaIbHOTO
HUCITIOJIB30BaHUA

20 3arpsi3HEHUST OKPYKAIOIIEH CPEIbl, UX THIIBI U CITIOCOOBI YCT-
paHeHUs

* HoMuHaNbHBIN BEC Ka)KI0T0 KOHCIIEKTa 3aBUCUT OT KoJimyecTBa TeM. HomuHalbHbIH Bec Tembl coctaBisier 0,5 0amia.
Taxum o6pa3om, ob1iee KoauYecTBO O0AIIOB 3a KOHCHEKTh — 10.
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4 KOHTPOJIb 3HAHU

4.1 Texymmii KOHTPOJIb 3HAHUI

Texymuit KOHTPOJIb 3HAHHUM OCYIIECTBIISIETCA B TEUCHHE CEMECTPA U ABJISETCS OJIHOBPEMEHHO
KOHTPOJIEM YCBOCHUSI 0a30BBIX 3HAHUH M KOHTPOJIEM 32 BBIITOJIHEHUEM CAMOCTOSITEILHON pabOTHI.

Texymuii KOHTPOJIb 3HAHUN OCYIIECTBISETCS Ha CEMUHAPCKUX 3aHATHUSIX B (opMe TECTOB,
OTBETOB Ha BOIPOCHI CEMHHAPOB, JHOO B BUAE NMUCHMEHHBIX ayIUTOPHBIX pabOT pazIMYHOTO Xa-
paKkTepa 1 Ha3HA4YEHHS.

@DopMBI TECTOBOT'O KOHTPOJIS 3HAHUN MpHBeIeHbl B Ta0nuie. Bece TecToBbie paboThI SBISAIOT-
Csl 3aKPBITHIMU TecTaMH (Ha KaKIbIii BOIPOC MPUBOIUTCS HECKOJBKO BApPUAHTOB OTBETOB) U BbI-
MIOJIHSAIOTCS OJTHOKPATHO, KaK MIPABHJIO — B KOHIIE COOTBETCTBYIOIIETO CEMUHAPA.

Ne 3ansTHA Ha3Banue TecToBOM padoThI Koua-Bo Bpems BbI- | Onenka
BONPOCOB | NOJIHEHUSI

Cemunap Nel | Tect KOHTpOJI OCTATOUHBIX 3HAHUM 11O 30 30mMuH 5 6amos
KypCY CpeIHEN MIKOJIbI

Cemunap Ne2 | EcrecTBeHHOHay4YHOE IMO3HAHHUE ACHUCT- 10 10mun 10PE
BUTEIHHOCTHU

Cemunap Ne3 | Marepus. [Ipoctpanctso. Bpems. 10 10muH 10PE

Cemunap Ned4 | Kiaccuueckasi MEXaHMKa U TEPMOJIMHA- 10 10mun 10PE
MUKa

Cemunap No5 | Pa3Butre pu3uku B MOCTKIIACCHUECKHI 20 20MuH 20PE
epeno

Cemunap Ne6 | OcHOBHBIE TIOHATHUS U 3aKOHBI XUMHUHU 18 20MuH 18PE

Cemunap Ne6 | TepmonuHamMUyecKHe U KHHETUYECKHE 11 luac 15PE
0COOCHHOCTH YIPABJIEHUS XUMHUECKU-
MU PEaAKIHSIMHI

Cemunap Ne/ | BeeneHue B aCTpOHOMUIO DBOJIIOIS 10 10mun 10PE
Bcenennoit

Cemunap Ne8 | IIpouncxoxkieHUe ¥ CTPOCHUE 3eMITH. 10 10mun 10PE
OyHKIIUHU 0007I09EK

Cemunap Ne9 | OcoGeHHOCTH OHOIOTHYECKOTO YPOBHS 18 20muH 18PE
OpraHusanuu Matepuu. MosekysipHo-
TCHETUYECKUN YPOBEHb

Cemunap Nel?2 | Camoopranu3ans B )KUBOW U HEXKUBOH 22 25MuH 22PE
pupoje

Bo BHeaynu- | IToroBBIl TECT MO KypCy 30 40 30PE

TOpPHOE BpeMs

KoHnTponbHbIe BOMPOCH IO KaX/10i TeMe y4eOHON MporpaMMbl U 3afaHus JJIsl ayJAUTOPHBIX
paboT MpHUBEAEHBI B METOIMUECKUX YKA3aHUAX K CEMUHAPCKUM 3aHATHAM IO TeMe KaKIO0ro CeMu-
Hapa, 33/1aHus ¥ MOSICHEHUS K aKTUBHBIM U UHTEPAKTUBHBIM (popMaM pabOThl — B IPUIIOKEHUU 3.

@oHT TECTOBBIX 3aJlaHUi TEKYIIETO KOHTPOJIS MO AUCHUIIINHE «KOHIENINN COBPEMEHHOTO
€CTEeCTBO3HAHUS» BKIIOUaeT B ce0s1 10 TecTOB Ha yKa3aHHBIE TEMbI, K&K U3 KOTOPHIX BKIIIOYAET
B ce0s Ha 10 — 35BapuanTtoB 3amanmii. K Tectam mprutararotcsi 0J1aHKA OTBETOB U COOTBETCTBYIO-
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[IMe KII0YH 7151 TpoBepKu. DOHJT TECTOBBIX 3aJaHUI TEKYIIETO KOHTPOJS €KETOHO OOHOBIISIETCS.
['oToBBIEC BapHaHTHI XpaHSTCS Ha Kadeape XUMUU U €CTECTBO3HAHUS.

4.2 ATOroBbBIH KOHTPOJIb 3HAHUI

WTOroBbIi KOHTPOJIb 3HAHUHN — 3a4eT, KOTOPBIA MPOBOIUTCA 10 OKOH4YaHuM 3 cemectpa. Cry-
JEHT JIOMYyCKaeTcsl K cAaue 3a4eTa TOJbKO MPU BHIMOJHEHUH Y4eOHOTO IJIaHa: MOCEIICHHUE JIeKIH-
OHHBIX U CEMUHApPCKUX 3aHATHHA M pabOoTa Ha HUX, BHIMOJIHEHUE 33JJaHUN TEKYILETO KOHTPOJIS, BbI-
MOJTHEHHE KOHCIIEKTOB, KOHTPOJILHOM M pedepaTHBHON paboT (BKjIrodas 3ammry). [Ipu mpomycke
3aHATUI CTYACHT JOJDKEH uX oTpaboraTh. IIpaBmia oTpabOTKM MpUBENCHBI KaK B METOIMUYECKUX
pekoMeHIanusaX, Tak U B «lloo)kKeHMH O PEUTHHTOBOM cuUcTeMe OIEeHKu». Jlomyck K 3K3aMeHy
IPOMCXOTUT TOJBKO B TOM CIIydae, €CIM PEUTHHIOBast OlleHKa 3a cemecTp He Hike 30 6ayuios.

Bompochk! it TOATOTOBKY K 3a4eTy MPUBEAEHBI B paboueii mporpamme (m. 1.7.1).

B coorBerctBUM ¢ «I1010K€HHEM O PEUTUHIOBOM CHCTEME OLIEHKU» DK3aMEH IPOBOAUTCS B
BUJIE TE€CTa, U PE3yJIbTaThl TECTUPOBAHUS COCTABISAIOT TEOPETUUECKHIl peHTHHT. MakcumaiabHOe
KOJIMYECTBO OaIIoB 3a cemecTp cocraBisieT 50,3a Teopernueckuii (3auetHsrit) — 50.Ecnu mo Bcem
BHJIaM PEHTHHTA CTYAEHT HabupaeT 51 6am, eMy BBICTABISIETCS OIICHKA <GaYyTEHO».

OOBeM TEOPETHUECKOTO TECTa ONPEACIIeTCs MIPEroaBaTeNieM U MOKeT cocTaBiATh oT 30 110
110 BompocoB. IMEHHO TakMMH TpaHHUIIAMH 3a7al0Tcs  (OHABI TECTOBBIX  3a4YE€THO-
9K3aMEHAIIMOHHBIX MaTepHajoB, UMEIOUINXCS B HAIMYMM Ha Kadeape XMMHU M €CTECTBO3HAHMI.
Bce TecThbl cocTaBieHbl B COOTBETCTBUU C COAEPKAHUEM AUIAKTHUECKUX €TUHUI] U HA OCHOBAHUU
TpeOOBaHUH, MpenbsIBIAeMbIX HallmoHaNbHBIM aKKPEAareHTCTBOM K OCTaTOYHBIM 3HAHUSM.

Taxk e Kak ¥ B cly4ae TEKYyIIEero KOHTPOJIs, OOJBIIMHCTBO TECTOB UTOMOBOI'O KOHTPOJIS pac-
cuntaHo Ha 35 BapuaHToB. K Tecram mpuiaratoTcsi OJaHKH OTBETOB U COOTBETCTBYIOIIUE KITIOUU
JUTSI IPOBEPKH.

5 UHTEPAKTHUBHBIE TEXHOJIOI'MM 1 MHHOBAIIMOHHBIE METO/IbI,
HNCITOJIB3YEMBIE B OBPA3OBATEJIBHOM ITPOLIECCE

B ycioBusix cOBpeMEHHON XKU3HHU OJHOM W3 IJIaBHBIX XapaKTEPUCTUK BHITYCKHUKA SIBISETCS
€ro KOMIIETEHTHOCTh BO MHOTHX c(epax, mod3ToMy TpeOyeTcsi TaKk OpraHM30BaTh MPOIECC 00yUe-
HUS, YTOOBI TIO3HABATENbHAS aKTHBHOCTh CTYICHTA BO BCE BpeMs OOydeHHs Oblla MaKCHMalbHA.
VYenemHocTs AOCTUKEHUS 3TOM 1IENH 3aBUCUT KaK OT MOTHBAIMU U JIMYHOCTHBIX Ka4ye€CTB CAMOIO
CTYJEHTa, TaKk U oT (opM U MeToJ0B 00ydeHus. Hanbomnee pe3ynbTaTUBHBIM MPEACTABISETCS BbI-
00p aKTUBHBIX METOJIOB O0yUYEHUS, OCHOBAaHHBIX Ha CAMOCTOSTEIbHOM OBJIaJICHUE CTYACHTaMHU 3Ha-
HUM B IPOLIECCE AKTUBHOM MO3HABATEIBLHOM AEATEIbHOCTH. Pa3nmnyar0oT MMUTALlMOHHBIE W HEUMH-
TalMOHHBIE METO/Ibl AaKTUBHOTO O0YYeHHMs], U B MpoIecce 00ydeHHsl 11eJIeco00pa3HO HCIOIb30BaTh
00a BHJIa, XOTS UMHUTAIUS TPO(HECCHOHATLHOM AEATeILHOCTH Ha 3aHITHIX JUCIUIUIMHBI mukia EH
JUIsL SKOHOMHCTOB TPEACTABISETCS HECKOJbKO MpoliemaruyHoi. Tem He MeHee, HCTONIb30BaHHUE
MOI0OHBIX METOJIOB MPUMEHUTEIHHO KOHKPETHO K AUCIHIUTHHE «KOHIIETIINA COBPEMEHHOTO €CTe-
CTBO3HAHMS» BIIOJIHE BO3MOYKHO U J1A€T ONPEIEIECHHBIE MOJ0KUTEIbHbBIE PE3YIbTATHI.

[MockonbKy «THYHOCTH pa3BUBaeTcs B mporecce aesteabHoctu» (JI1.C. Beirorckuii, Bbinaro-
IIUIACS COBETCKHUI MCUXOJIOT), HMEHHO HCIIOJIb30BAaHHE aKTUBHBIX METOJOB OOYYCHHS IO3BOJISCT
ycrenrHo (popMupoBaTh TAKUE KOMITETCHITUHU KaK:

*  crnocoOHOCTh YCOBEPIICHCTBOBATh U Pa3BUBATh CBOW MHTEIIEKTYaIbHBIM, OOUIEKYIbTYPHBIA 1
MOPAJIBHO-TICUXOJIOTHYECKUI YPOBEHB;

*  CcrmOCOOHOCTh aHAJTU3UPOBATH COIMAIBLHO 3HAUYMMBIEC MPOOIEMBI M MPOIIECCHI, UCIIOIb30BaTh Ha
MPaKTUKE METOAbl TYMAaHUTAPHBIX, COLMAIBHBIX U 3KOHOMHUYECKUX HAyK B Pa3IMYHBIX BUIAX
KU3HEAESTENbHOCTH,

*  CrOCOOHOCTH CAMOCTOSITENIFHO TIOBBIIIATH YPOBEHb MPOPECCHOHANBHBIX 3HAHUH, peann3ys crie-
[UAIbHBIE CPEACTBA MU METOAbl MOJYyYEHHUS HOBOTO 3HAHHUS M MCIOIb30BATh NMPUOOPETEHHBIE
3HAHUS U YMEHUS B IPAKTUYECKON JEATEIHbHOCTH
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OcoOeHHOCTH TpernoiaBaeMoi JUCIUIUIMHEL, B IEPBYIO O4YepeIb — 00yUeHHE CTYACHTOB Tep-
BOT'O Kypca, HaXOJSIIUXCSl B COCTOSIHUM a/IallTalluu K BY3y, HEBBICOKUI YPOBEHb MOTHUBALIUU — HE-
npoduiIbHas AUCHUILIMHA, a TAKXKE Malloe KOJMYECTBO ayTUTOPHOI HArpy3Kku mpu O0JbIIOM 00be-
M€ U J)KECTKHX TPEOOBaHUAX K OCTATOYHBIM 3HAHMSIM, 3aKJIIOYaIOTCs B OoJjiee MIUPOKOM HCIOIb30-
BAaHUH HEUMHTAIIMOHHBIX aKTUBHBIX METOJIOB 110 CPAaBHEHUIO C MMUTAI[HIOHHBIMHU.

Eme Gonee 3¢heKTUBHBIM NPEACTABISIETCS WHTEPAKTUBHOE OOy4YEHHE, Pa3BHBAIOIIEE CIIO-
COOHOCTH CTYACHTOB K aHaJIM3y U CHHTE3Yy, aJIeKBATHOMY BOCIPHITHUIO M UCIOJIb30BAHUIO IOJTY-
yaeMoi uH(OpManuK, GopMUpPYIOLIEe HABBIKM HAYYHOM TUCKYCCHM, YMEHHE MOoAOUpaTh U BbI-
CTpauBaTh apryMeHTHl, ONIOHUPOBaTh. lcrmonb30BaHNEe MHTEPAKTUBHBIX METOIOB OOYUYCHHS IS
CTYJEHTOB MEPBOr0 Kypca MO3BOJSET CIeNaTh MPOLEcC afanTaluid MeHee 0OJe3HEHHBIM, BOBJIEUb
CTYZICHTOB B Tpoliecc oO0yueHus: 6ojiee 0OCO3HAHHO U IIeJICHANPABIECHHO, MTOBBICUTh YPOBEHb MOTH-
BallMU K 00YYEHHUIO U CAMOOIEHKY, JaeT BO3MOXHOCTh PACKPHITh TBOPUECKHIT MOTEHITHAI.

Konkpernsie GpopMbl poBeIeHHs 3aHATHI B aKTUBHOW W MHTEPAaKTUBHON (hopMax mpejicras-
JICHBI B METOJUYECKUX PEKOMEHJAIUAX K CEeMUHapaMm U B npuiokeHnnu 3. K HuM oTHOCSTCS!

*  HCHOJb30BAaHUE TEXHOJOTMU PA3BUTUS KPUTUYECKOTO MBIIIJICHUS, B TOM YHUCIIE

— aKTUBHBIE JIEKLIUHU C UCIIOIb30BAaHUEM CTPATETHH «OOPTOBOM >KypHAI»

— UHTEPAKTUBHBIC (IPOJBUHYTHIC) JICKIIUH

—paboTsl «lIMCEMEHHBIN KPYTIIBIN CTOMI» U IPyTHe

— IIPOBEAICHUE JUCKYCCUM U HAyYHBIX CIIOPOB
*  KeWC-MeTox
*  pOJIEBBIE UTPBI
*  AHAJIMTHUYECKHE U POOIEMHBIC PaOOTHI
*  MUHH-KOH(EPECHIMH
* TPU3-TexHONOrNH
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I[TPMJIOXEHME 1
KOJAUDPUKATOP*

OJIEMEHTOB COJEPXKAHWA JUCHUIUINHBI «KOHUEIIITMKM COBPEMEHHOI'O
ECTECTBO3HAHMA» LIUKJIA OBIIUX MATEMATUYECKNX 1 ECTECTBEHHOHAVY Y-
HBIX JUCHUIUINH BBICILIET'O ITPOOPECCHUHAJIBHOI'O OBPA3OBAHMA

B kxonugukarope 3adukcupoBaHa NMPEEeMCTBEHHOCTb MEXKIY COJEPKAHHEM JUCLUIUIMHBI
«KoHIenuu COBpeMEHHOTO €CTeCTBO3HAHUS» B TOCYJAPCTBEHHBIX 00pa30BaTENbHBIX CTaHAApTaX
(I'OC) BeIcmiero mpodeccuonanpuoro odpasosanus (BIIO) m aTTecTalMOHHBIX I€IArOTHYECKUX
u3MeputenbHbix Marepuanax (AIIMM), ucnonb3yeMbix B pamkax VHTepHeT-3k3ameHa B cdepe
npodeccuoHaibHOro obpazoBanus. Komudukarop orpaxaer comepkanue auciuriauael B [OC u
COJICPKHUT KOHTPOJHPYEMOE COJIEpKaHUE AMCLUUIUIMHBI, TEepeueHb KOHTPOJIMPYEMBIX YUeOHBIX
251eMeHTOB. [IpeeMCTBEHHOCTh TUIAKTUYECKUX €IMHUILI, 3a)MKCUPOBAHHBIX B Koaudukarope, mo-
JoxeHa B ocHOBY cozaepxkanusi AIIMM enunoro denepanbHOro 6aHka 3aaHdi, UCHOIb3YyEMOTO
IU1s ipoBenieHus IHTepHeT-7k3aMeHa B chepe mpodecCHOHAIBHOTO 00pa3oBaHus.

KonTpoanpyemoe coaepxanue THCHUIIMHBI BKIIOYAET KOJ 3JIEMEHTA COACPKAHMSI U Ha-
VMMEHOBAHHUE dJIEMEHTa cojepaHus (TeMbl 3amanus). [lepguiii paspso 6 sanucu KoOa d1eMeHma
codeporcanus yKa3blBaeT Ha HOMEpP TPYIIBI 3a/1aHui, CBsA3aHHBIA ¢ 00bemMoM yacoB B I'OC, Bbize-
JSIEMbIX Ha MU3y4YEeHUE TUCUMIUIMHBL. B mucuumimze «KOHUENIMY COBPEMEHHOTO €CTECTBO3HAHUS»
IpeI0KEHO BhIAEIUTh aBe rpynmbl (1 rpynma — ot 60 no 129yacos, 2 rpynna — ot 130 10 320
9acoB). Bmopoii paspso 6 3anucu Kooa s1emeHma cooepicanusi yKa3blBaeT Ha HOMEp JWJaKTHYe-
CKOW eqMHUIBI (pa3ierna) TUCUUIUIMHBI, & mpemutl paspso 6 3anuc KoOd 31eMeHma coOOeplCanus
UACHTUQHULIMPYET HOMEP TeMbI 3a7aHus. Bce Koabl JIEMEHTOB ColepKaHMs M MX HauMEHOBaHME
pacnpenensroTcs B IPEAJIOKEHHOM MOPSAKE A KaXI0M IUJIAKTUYECKON €JMHUILIBL.

IlepeyeHb KOHTPOJIMPYEMBIX Y4EOHBIX 3JIEMEHTOB OTpaXkacT TPeOOBAaHUS K 3HAHUAM, KO-
TOpBIE CTYJCHT JIOJKEH MPHOOPECTH B PE3yNbTaTe OCBOCHUS IUCIMILIMHBI WK OTAEIbHBIX ee pa3-
JIEJIOB.

KonTtpommpyemoe copepxanne
JIMCIUTLUTHHEI
[lepeueHb KOHTPOIMPYEMBIX YUCOHBIX JJIEMEHTOB
Koo ane- Onemenmui codep- Crvo 0
MyOeHm 00ICEH. ..
Menma co- | JHCaAHUusi OUCYUNTUHDL
oeporcaniist (memwi)
1. JBoJO1MS HAYYHOT0 METO/Ia M eCTeCTBEHHOHAYYHOIi KAPTHHBI MHpPa
2.01.01 HayuHblil MeToz1 110- | 3Hamp. yPOBHU HAYYHOI'O IO3HAHUS — IMIMPUYECKUH, TEO-
3HAHHSA PETUYECKHH; CBOWCTBA HAYYHOTO 3HAHMSA, OIPEACICHUSI
(cyTh) METOZOB HAy4YHOTO IO3HAHUS, TPEOOBaHUS K Hay4-
HBIM THIIOTE3aM; IIPHHIIUII COOTBETCTBUSI.
2.01.02. EcTtecTBeHHOHayuyHas | 3Hamp. NPEIMET €CTECTBO3HAHUS, MAaTEMaTUKU U I'yMaHU-
Y TyMaHHUTapHas TapHBIX HAyK; MPOLECCH MHTETpauuu W auddepeHnnaniu
KYJIBTYPBI HaYK; OTJIMYUSl TYMaHUTAPHO-XYI0KECTBEHOW KYJIBTYpPHI OT
HAYYHO-TEXHWYECKOH; OTIMYUTEIbHBIE MPU3HAKH IICEBIO-
HaYKH.

*http://www.fepo.ru/index.php?menu=devapim_kod
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2.01.03.

PazBuTne HayyHbIX
UCCIIEI0BATEIbCKUX
porpaMM U KapTUH
mupa (UCTOpHSI ecTe-
CTBO3HAHUSI, TEH/ICH-
IIUH PA3BUTHS)

3Hamb. TOHATHEC HAYYHOU KapTHHBI MHpa M €€ OTIHYHS OT
HAYYHOU TEOPUH U OT XYJI0KECTBEHHOT0 00pa3a; Ha3BaHUS U
HEPHOIU3ALUI0 OCHOBHBIX E€CTECTBCHHOHAYYHBIX KapTHH
Mmupa; (yHIaMEHTAIbHBIE BONPOCHI, HAa KOTOPBIE OTBEYACT
Hay4yHasl KapTHHA MHPA,;

YMemb: CONIOCTABIISITH OCHOBHBIC 3JIEMEHTHI HCTOPUYECKUX U
COBPEMEHHOW HayYHBIX KapTHH MUpa (CHHXPOHHYECKH U JU-
aXpPOHHYECKN).

2.01.04.

PazButue npencras-
JICHWI 0 MaTepuu

3Hamb. TOHATUS O (popMax MaTepuu; MPEACTABICHUS O Ma-
TEpUU B AQHTUYHBIA MEPHOA M B HAYYHBIX KapTHHAX MHpa
(MexaHUYEeCKOH, IeKTPOMArHUTHON, COBPEMEHHOH); CIICKTP
AJIEKTPOMArHUTHOTO U3NydeHuH; dpdexre Jomnepa; aTom-
HO-MOJICKYJISIPHOE YUCHHE,; YUCHUE O COCTABE U O CTPOCHHH
BEIIECTBA.

2.01.05

Passurtue npexacras-
JICHUH O IBH)KECHUH

3Hamus. TIOHATUSA COCTOSAHUA U JABUXCHHS KaK HU3MCHCHUS
COCTOSIHHS; TIPE/ICTABIICHUS O IBH)KCHHU B aHTHYHBIA MEpH-
O/l ¥ B HAYYHBIX KAPTHHAX MUPA; (HOPMBI ABIKECHHSI MaTEpUU
(MexaHWYeCKyI0, OHOJOTHYECKYI0, XMMHUYECKYIO), UX MHO-
roobpasue; cytb 140 u 210 3akoHOB HbI0OTOHA; BOTHOBBIC
rporiecchl — nudpakiuio, HHTepHEePEHITHIO.

2.01.06.

Passurtue npexacras-
JICHUH O B3aUMOJIEH-
CTBUU

3Hamb. TPEJCTaBICHUS ApPHUCTOTENSI O B3aUMOJICHCTBUH,
MPEJICTABICHUS O B3aWMOJICUCTBUHM B HAyYHBIX KapTHUHAX
MHpa — MEXaHHYECKOU, DIEKTPOMArHUTHOW, COBPEMEHHON;
BHJIBI U XapaKTEPUCTUKU (DyHIAMEHTATbHBIX B3aUMOICKCT-
BUI; TIPUHIIMITBI JaTbHOACHCTBUS, OMM3KOACHCTBHUS; IOJIE-
BOM M KBAHTOBO-TIOJIEBOM MEXAaHU3MBI TE€peIayu B3auMO-
JCHCTBYS; YaCTHUIIBI-TIEPEHOCUUKH (DYHIaMEHTAIBHBIX B3au-
MOJICUCTBHIA;

ymemsb. BBIOUpPATH, CpPEIU MPENTIOKEHHBIX, OOBEKTHI, CTa-
OWJIBPHOCTh KOTOPBIX OOECIEYMBACTCSA KOHKPETHBIM BHJIOM
B3aNMMOCHCTBHS.

2. IIpocTpaHcTBO, Bpemsi, CHMMeETPUs

2.02.01.

IIpuHLUIIBI CUMMET-
pHH, 3aKOHBI COXPa-
HEHHUS

3Hambp. TIOHATUC CUMMCTpPUHU B CCTCCTBO3HAHUU, CUMMCTPUU
MPOCTpPAHCTBA U BpeMeHHU; Teopemy Herep o B3aumocBsizu
CUMMETPUN C 3aKOHAMHU COXpaHEHUs; 3aKOHBI COXpaHEHUs
SHEPTUH, UMIYJIbCa, MOMEHTAa HMMITYJIbCA U COOTBETCTBYIO-
A€ CUMMETPHUH IIPOCTPAHCTBA, BPEMEHU, UMEThH IIPEICTaB-
JeHue 00 SBOIOIMH KaK ENOYKe HapyIICHUsS CHMMETPUA.

ymemp. CONOCTaBIIATh KOHKPETHBIM 3aKOH COXpaHEHUsl C
COOTBETCTBYIOIIECH CHUMMETPHEN MPOCTPAHCTBA-BPEMEHHU.

2.02.02.

DBOJIIOLUS TIPe]I-
CTaBJICHUH O TIPO-
CTPAHCTBE U BPEMEHU

3Hamp. UICTOPUIO PA3BUTHS MPEACTABICHUM O MPOCTPAHCTBE
U BPEMEHU; NPOCTPAHCTBO U BpeMsl KaK WHBapHAHTHBIE Ca-
MOCTOSITEIIbHBIC CYITHOCTH (IIyCTOTa JPEBHETPEYECKUX aTo-
MHUCTOB, AOCOJIOTHBIC MPOCTPAHCTBO W BpeMmsi HproTOHA);
MPOCTPAHCTBO U BPEMSI KaK CUCTEMY OTHOILIEHUM MEXIy Ma-
TepUATBHBIMH TeJaMHu (IIPOCTPAHCTBO U BpeMsi APUCTOTES,
COBPEMEHHBIC MPECTABICHUS); KOHICIIUIO MUPOBOTO I(H-
pa; KJIACCUYECKHI 3aKOH CJIOKEHUS CKOPOCTEH M €ro Hapy-
nieHue B onbiTe MaiikenbcoHa-Mopiu; CIIeACTBAE U3 OIbITA
MaiikenbcoHa-Mopiu; B3aUMOCBSI3b MEXK]y IPOCTPAHCTBOM,
BPEMEHEM, MaTEPUEN U €€ IBUKEHUEM.
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2.02.03.

CrnennanbHas TeOpHUs
OTHOCHTEIBHOCTH

3Hamp. TPUHIUI OTHOCUTENBHOCTH [ amuies, MOCTylaThl
DiHIITEHA; OCHOBHBIE PEIATHBUCTCKHE 3P (deKThl (CrIeact-
BUS U3 TIOCTYJIATOB DWHIITCHHA);

ymemp. TIPUBOANTH MPHUMEPHI, I KOTOPBIX IpeICKa3aHHs
CTO u xmaccuueckod MEXaHUKU COBIIAAAOT.

2.02.04.

OO61mast Teopust OTHO-
CUTEIILHOCTH

3Hamb. TPUHIUI SKBUBAJICHTHOCTU TPABUTAIMOHHOTO TIOJIS
¥ TIOJISI CHJT MHEPIIMH; B3aMMOCBS3b MaTEPUH U IIPOCTPAHCT-
Ba-BpEMEHHM, smnupuyeckue nokaszarenasctsa OTO; coot-
BercTBUe OTO M KITacCCHYEeCKON MEXAHMKH.

3. CTpyKTYpHBIe y

OBHHU U CUCTEMHasA OpraHm3anus MaTepuu

2.03.01.

Muxkpo-, Makpo-, Me-
raMUpBbI

3Hamb. MacIITaOHbIE YPOBHU MaTEepPUU M KPUTEPHUH TOPa3-
JIEJICHUS; OCHOBHBIE CTPYKTYpPhl MHUKpPO-, MAaKpO- U METaMHu-
pa; eIUHUIIBI U3MEPEHUS PACCTOSIHUN B METaMUpPE; aTPUOYTHI
IUIAHETBI, 3BE3/Ibl, FAJaKTUKH, XapaKTEPUCTUKHU Hameu ['a-
JIAKTHKH; TPOCTPAHCTBEHHBIC MacIITaObl BeeeHHOM;
yMemb. COTOCTaBISATh OCHOBHBIM MACHITA0OHBIM YPOBHSM
MaTepUH UX XAPAKTEPUCTUKA U COOTBETCTBYIOIIHME CTPYK-
TYPHBIE AJIEMEHTHI.

2.03.02.

CucreMHbI€ YPOBHU
opraHu3anuvu MaTe-
pun

3Hamp. CUCTEMHOCTbD, IIEJIOCTHOCTh, HEPAPXUYHOCTH MPUPO-
IIbl; IZTATUBHBIC U MHTETPATUBHBIC CBOWCTBA (MHTETPATHB-
HOCTB), BUTAJIU3M, PEAYKIIHOHNU3M, B3aUMOCBS3b CHCTEMHBIX
YPOBHEH OpraHu3aluyi MaTepUU; UEPAPXUUECKHUE PSJIbI TIPU-
POIHBIX CUCTEM; COBOKYITHOCTH, HE ABJISIOIIMECS CHUCTEMA-
MU,

ymemp. BUJICTh B IPUPOTHOM OOBEKTE XapaKTEepPHBIC CBOM-
CTBa CHCTCM.

2.03.03.

CTpyKTypbl MUKPO-
MUpa

3Hamb. OCHOBHBIE (hOPMBI MaTEPUU — BEIIIECTBO, TTOJIEe U (Pu-
3MYECKUN BaKyyM; HEPAPXHUIO CTPYKTYP MUKPOMHPA; OCHOB-
HBIC 3JIEMCHTAPHBIC YaCTHUIIBI, KPUTEPUHU HX KITACCU(PHUKAIIHH;
(G yHIIaMEHTaIbHBIE YaCTHUIIbI; OCHOBHBIE 3aKOHBI TPUPOJIHI,

OTIPEIEIISIONINE BO3MOKHOCTD M X0/ MPOIIECCOB B MHKPOMH-

pe.

2.03.04.

[Ipoueccol B MUKPO-
MuUpe

3HamMb. B3aUMOTIPEBPAIECHUS DJIEMEHTAPHBIX YaCTHII, OC-
HOBHBIE 3aKOHBI MPUPOJIbI, OMPEIEIAIONINE BOZMOXHOCTh U
X0l TIPOLIECCOB B MHUKPOMHPE, SIBJICHHE €CTECTBEHHOW pa-
JTMOAKTUBHOCTH, €€ BEPOSATHOCTHBIM XapakTep, OCHOBHBIC
BHJIBI PAJIMOAKTUBHOTO pacmaja; IEMHON XapakTep JeJICHUS
SlIep ypaHa, TepMOSACPHBIC PEaKIUU, HEOOXOIUMBIC IS
HUX YCJIOBHSI; 3BE€3]IbI KaK €CTECTBEHHBIC TEPMOSJICPHBIC pe-
aKTOPBI; TIOHATHE JedeKTa MACChI; OTHOCUTEIHHBIC BETUYH-
Hbl DHEPrUd peakuuil SIAEpPHOTO CUHTE3a, JEJEHUs Saep,
XMMHUYECKHX MPOIeccoB (B CPABHEHHN).

2.03.05.

XHUMHUYECKHAE CUCTE-
MBI

3Hamp. TIOHATHUSA. «XUMHUYECKHI JIEMEHT», «aTOM», «30TO-
MBI», « MOJIGKYJIa», <BELIECTBO»; UMETh MPEJCTAaBICHUE O
MOHOMeEpax, MOoJUMepax, Karaau3zaTopax, OMoKaTraau3aro-
pax, Ka4eCTBEHHOM U KOJUYECTBEHHOM COCTABE BEIECTBA;
COBpEMEHHBIE MPEICTAaBICHHS O CTPOECHUH aToMa; Mepuoau-
YECKUM 3aKOH U IEPUOJIMYECKYIO CUCTEMY.

2.03.06.

Peaknmonuas cmo-
COOHOCTB BEIIECTB

3Hamb. TOHATUS O XMMUYECKHX, 9K30-, SHJOTEPMUYECKHUX
nporeccax, XUMHUECKOW KUHETUKE, SHEPTUN aKTHUBAIUH, Ka-
Talu3e, aBTOKAaTaJIM3€; CBOMCTBA KaTalU3aTOPOB; BIIUSHHE
pa3nuyHbIX (AKTOPOB HA CKOPOCTh, 3aKOH JEHCTBYIOIIUX
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Mmacc, npasuwio Bant-I'odda; cocrosiHue paBHOBecUs H yc-
soBus ero cMmenienus; npuHuu Jle [latense.

yMemp. TIPUMEHATH 3HAHUS 3aKOHOMEPHOCTEW Ha KOHKpET-
HBIX IpUMepax.

2.03.07.

OcobenHoCTH OMOI0-
THYECKOTO YPOBHS
OpraHM3alIiK MaTe-
pun.

3Hamp. VEPAPXUYECKYIO OpraHU3alri0 YPOBHEW IKUBOTO;
MPU3HAKU U CBOMCTBA JKMBBIX CUCTEM; XUMHUUYECKUU COCTAB
YKUBOT'0, OCOOEHHOCTH aToMa yrJjiepojaa, OMOmoJIuMepOoB, BO-
JIbl; XUPAIBHOCTh MOJIEKYJ >KHMBOIO; LEJIOCTHOCTb >KUBBIX
CHCTEM.

ymemp. COCTaBIIATH IMOCJIEA0BATEILHOCTh UEPAPXUU KUBOM
MaTepHH; aHAJIU3UPOBATh CBOMCTBA, MPU3HAKU KUBOTO, OCO-
OCHHOCTH XUMHUYECKOTO COCTaBa HA KOHKPETHBIX MPUMEPAX.

2.03.08.

[TpunIMIIBI BOCTIPO-
HU3BOJCTBA XUBBIX
CUCTEM

3Hamb. BaXXHeWIMe OMOMONUMEpPbI — O€JIKH, JIMIUABI, yIile-
BOJIbI, HYKJICMHOBBIE KHCIIOTHI, UX (DYHKIIMU; AMUHOKHUCIIOTHI
U HYKJIEOTH]Ibl KaK MOHOMEpBI OMONOJIMMEPOB; HPUHIMII
KOMIUIEMEHTAPHOCTH, KOMIUIEMEHTapHbIE Mapbl a30TUCTBIX
OCHOBAHMH; TPOLECCHl PENYIUIMKALMK, TPAHCKPUIILHH,
TPaHCIISIUU; TEHETUYECKHUM KO/, Er0 CBOMCTBA;

ymemp. HAXOAWUTh KOMIUIEMEHTApHBIE Mapbl HYKJIEOTHJIOB;
YHCII0 HYKJICOTUAOB, IUPPYIOMNX KOHKPETHBINH OEJIOK.

4. Tlopsinok u GecopsiIOK B MPUPOJIE

2.04.01.

JlnHaMu4eckue u crta-
TUCTUYECKHUE 3aKOHO-
MEpPHOCTH B IPUPOJIE

3Hamp. CyThb KOHLENUWH MEXAHUYECKOTO JIETEPMHUHU3MA,
JUHAMHAYECKHE TEOPHH, KaK JCTEPMHHHCTCKOE OIHCAHHE
MPUPOABI, UX TPUMEPBI; CUCTEMBI C JUHAMUYECKUM Xa0COM,
OTJIMYME Xaoca OT Oecrnopsijika, CTaTUCTUYECKHE TEOpUH,
OIMHCHIBAIONINE CHUCTEMBI C Xa0COM M OECIOPSIKOM, UX OC-
HOBHBIE TIOHATHUS U MPUMEPBI; COOTBETCTBUE TUHAMHYECKHUX
U CTAaTUCTUYECKUX TEOPHUM; MPUUYMHBI HECOCTOSATEIbHOCTH
MEXaHWYECKOr0 JETEPMUHU3MA Jaxe JI1 JMHAMHYECKHX
CUCTEM,;

ymemp. IPUMEHATh 3HAHUS M0 TEME MPU AHAIN3E KOHKPET-
HBIX NOJIOKEHHI, TPUMEPOB.

2.04.02.

Kounennuu xsauro-
BOU MEXaHUKU

3HamMb. KOPIYCKYJISIPHO-BOJIHOBOW Jyaju3M Kak BceoOIee
CBOWCTBO MAaTE€pHH; COOTHOLIECHHS HEOIPEIEIECHHOCTEN: KO-
OpIIMHATA—MMITYJIbC, DJHEPrus— BpeMms; (HOPMYyIHUPOBKY
MPUHIUIA JOMOJHUTEIBHOCTH B Y3KOM (KBaHTOBOMEXaHH-
94EeCKOM) CMBICJIC; OCHOBHBIE Mapbl JOMOJHUTCIBHBIX BEJIH-
YUH. KOOpJIWHATA U UMITYJIbC, JHEPTHS U BpeMs; Quiocod-
CKO€ 3HAYCHHE NPUHLMMNA JOTOJHUTEIBHOCTH B Y3KOM
CMBICJIE. HEOTIEIMMOCTh IMO3HAOIIEr0 CyOhEeKTa OT MO3HA-
BaeMOro 00BEKTa, MPUMEPHI MPOSBICHHS MPUHIIATIA JOTIOJ-
HUTEJIBHOCTH B IIMPOKOM CMBICIIE. HEOOXOJUMOCTh HECO-
BMECTHMBIX TOUYEK 3PEHUS JJISI TTOJIHOTO TOHUMAHUS JIF0OO0TO
MpeaMeTa WK MPOLECCa; OMMCAHUE COCTOSIHUSA B KBAHTOBOM
MEXAHUKE; CTATUCTUYECKUIN XapaKTep KBAHTOBOTO OMMUCAHUS
MPUPOABI; COOTBETCTBUE KBAHTOBOM M KJIACCUYECKON Mexa-
HUKH,

ymemb. IPUMEHSATh 3HAHUS 110 TEME IIPU aHAIN3€ KOHKPET-
HBIX TOJIOKEHHI, TPUMEPOB.

2.04.03.

[IpuHIMI BO3pacTaHus
SHTPOIIUU

3Hamp. TPEIMET TEPMOJUHAMUKH; OCHOBHBIC (DOPMEBI IHED-
T, UX KaYeCTBEHHBIC PA3IUYMs;, TIEPBBIA 3aKOH TEPMOJIH-
HaMUKH,; TEPMOJIMHAMHYECKOE PABHOBECHE, €ro MPU3HAKH;
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pasnuyHble (HOPMYTUPOBKH BTOPOTO 3aKOHA TEPMOAMHAMU-
KM, UX 3KBUBAJIEHTHOCTb; MHOTOTPAHHBIA CMBICII 3HTPOIHH
(n3mepsiemast pu3MuecKas BEIUYMHA, MEpa HEKa4eCTBEHHO-
CTH DHEPIHH, Mepa MOJIEKYJSIPHOro Oecrnopsiaka); 3aKOHO-
MEPHOCTb 3BOJIIOLUHU Ha (OHE BCEOOIEro pocTa 3HTPOIHH;
TEPMOJIMHAMHUYECKUE YCIIOBUS CYIIECTBOBAHUS U HBOJIOLMU
KU3HU Ha 3emute;
YMemp. IPUMEHATh 3HAHUS 110 TEME IIPU aHAIN3E KOHKpPET-
HBIX NOJIOKEHHI, TPUMEPOB.

2.04.04.

3aKOHOMEPHOCTH Ca-
MOOPTaHU3ALHN.
[IpuHLMIIB yHUBED-
CaJIBHOTO 3BOJIIOLHO-
HU3Ma

3HAMb. CUHEPTreTUKY — TEOPHUI0 CaMOOPTraHHU3allMU; CaMo-
OpraHM3alI0 B MPUPOJIHBIX U COLUAIBHBIX CHCTEMax; He-
00XOJIUMBIC YCIIOBUSI CAMOOPTAaHMU3AINH; OCHOBHBIC TOHS-
TUs (MUccUmanus, TMCCUTIaTUBHAS CTPYKTYpa, Touka Oudyp-
Kallid) W 3aKOHOMEPHOCTH CaMOOPTaHW3alluH, IeId U
MIPUHLIMITBI YHUBEPCATIBHOTO 3BOJIIOLNOHU3MA,

ymemy:. IPUMEHSTh 3HAHUS 110 TEME MPU aHAIN3€ KOHKPET-
HBIX TOJIO’KEHUH, IPUMEPOB.

5. [laHopamMa COBPEeMEHHOT0 eCTeCTBO3HAHUSI

2.05.01.

Kocmomorus (mera-
MHp)

3Hamp: IpeIMET KOCMOJIOTUH; OCHOBHBIE BEXU Pa3BUTHUS Ha-
TypOUIOCOPCKUX U HAYYHBIX KOCMOJIOTUYECKHX IPE/ICTaB-
neanii  (Apuctorens, Ilromemeit, Komepuuk, DWHIITEH,
®dpuaman, Mojelb «BOJIBIIOTO B3PhIBa»); OCHOBHBIC HA0JIIO-
naeMble cBoiicTBa Bceenennoi (0JHOPOAHOCTH B OOJIBINNX
MacmiTabax, KpacHOE CMEIIEHUE B CIIEKTpaxX JaJNeKUX rajak-
THUK, UHTEpHpeTupyemoe kak 3¢dekt Jlomnepa, Bo3HUKAO-
U BCIENCTBUE pa30eranus ralakTHK, 3aKOH U MIOCTOSTHHAS
Xab0ia); pacuupenue Bcenennoit; Bo3pact BcenenHoit —
MOHSTHE, METOJIbI OLICHKH, COBpEMEHHAs OIEHKA; TIOHSTHE O
pasIMYHBIX BUAaX MaTepuu Bo Bceenennoit (0Obrunas (6apu-
OHHast) MaTepHs, «TE€MHas MaTepHUsS», «TEMHAsi SHEPIHs») U
OCHOBHBIX Pa3IUYUSAX MEXKIY HUMHU.

yMembsb. IPUMEHATH 3HAHUS MO0 TeMe IMPHU aHAIN3e KOHKpET-
HBIX TIOJIO’KEHUH, IPUMEPOB.

2.05.02.

['eonornueckas 3Bo-
JIIOLUS

3Hamp. BHYTPEHHEE CTPOCHHUE M HCTOPHUIO T€OJOTUYECKOTO
pazButus 3emiu, ee (popmupoBanue u audhepeHIuaIrio
Hep, XMMUUYECKUH COCTaB; OTJIMYME 3EMJIM OT JIPYrHux Iuia-
HET 3E€MHOW TpYIIbI; METOABI OIpENeIeHUsT BHYTPEHHETO
CTPOCHUSA U BO3paCTa 3€MHI/I; KOHIOCHIIHUKU Ppa3BUTUA TI'CO-
chepHbIX O000JIOYEK H TEKTOHUKY JUTOCHEPHBIX IUIUT,;
CTPYKTYpPY U XUMHUYECKUH cOCTaB aTMOC(EpHl;, UPKYIIAILUIO
aTMoc(epsl U KIIMMaT 3eMITH.

2.05.03.

[Ipoucxoxnenue xKus3-
HU (IBOJIIOIUS U Pa3-
BUTHUE )KMBBIX CHCTEM)

3Ham». I/ICTOpI/I‘IeCKI/Ie KOHICIIINN HpOI/ICXO)K,Z[eHI/IH JKHU3HU.
KpEeaIrmoHNU3M, TIOCTOSTHHOE CaM03apoXkKICHHUE, CTAllMOHAPHOE
COCTOSIHME, TUIIOTE3Yy IaHCIEepMHUH, OMOXUMHYECKYIO 3BO-
JIIOIIMIO; TIPEMTOCHUTKY M 3Tallbl BOSHUKHOBEHUS JKU3HH; Me-
TOAOJOTHUYCCKHUEC ITOAXOAbI B BOHpOCG HpOI/ICXO)K,Z[eHI/ISI KU3-
HY: TOJI00103, TeHOONO03.

2.05.04.

IBOITIOLNS KUBBIX
CHUCTEM

3Hamb. SBONIOLMOHHYIO KOHIenuio Jlamapka, TeoOpHio 3BO-
monuu JlapBrHa, CUHTETUYECKYI0 TEOPHUIO SBOJIIONUHU, €€
OCHOBHBIC TOJOXKEHHUS 00 AJIEMEHTapHBIX CIWHUIE, MaTe-
puaie, sBiIeHHH, (aKTOpax; MHKPO-, MAKPOIBOJIOIMH, OC-
HOBHBIC aTPUOYTHI IBOJIOLHN: CAMOIIPOU3BOIBLHOCTh, HEOO-
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pPaTHUMOCTh, HAMPABICHHOCTH,; (OPMBI OTOOPA.

2.05.05.

Hcropus xku3Hu Ha
3emMiie 1 METOOEI UC-
CJICZIOBAHUS SBOJTIOIINU
(BOJTIOINS ¥ pa3BUTHE
JKUBBIX CUCTEM)

3HAmMb. TOHSATHUSL O TE€OJIOTMYECKUX APaxX U MEPHOJaX, CBA3b
TPAHMI] MEXKIY 3PAMH C T€OJIOTHYECKUMH U MATEOHTOJIOTH-
YECKUMH W3MEHEHUSMH, OCHOBHBIC TOHATHS, CBSI3aHHBIE C
ABOJTIONIMEH JKU3HU; BaKHEUIHE apoMOp(o3bl B HCTOPUU
YKU3HHU; OCHOBHBIE TAKCOHOMHYECKHUE IPYIIIbI PACTCHUH, KU-
BOTHBIX U MOCJEAO0BATEIBHOCTh UX 3BOJIOLWH; METOMABI HC-
CJIeIOBaHHUSI SBOJIOLINH;

ymemp. IPUMEHATh 3HAHUS 110 TEME MPU AHAIN3E KOHKPET-
HBIX NOJIOKEHUI, TPUMEPOB.

2.05.06.

I'eneTnka 1 PBOIOLNS

3HamMb. OCHOBHBIE IOHATHUS T'€HETHKH, CBOMCTBA IeHETHYE-
CKOTO MaTepHaja; U3MEHYMBOCTh, €€ THIIBI: HEHACIICACTBCH-
HyI0 (MOIU(HUKAIIHOHHYIO, (CHOTHITMYECKYIO), HACIEICT-
BEHHYIO (F€HOTHUIHMYECKYIO0, MYTAIlMOHHYIO); MYTalldd, HX

CBOMCTBA U BUJEL.

6. buocgepa u yes0BeK

2.06.01.

DkocucrteMbl (MHOTO-
o0pasue KHUBBIX Opra-
HU3MOB — OCHOBa Op-
TFaHU3aluU U yCTOM-
YUBOCTH KUBBIX CHC-
TEM)

3Hamb. TIOHITHE U NIPU3HAKU SKOCUCTEMBI, CTPYKTYPY SKOCH-
CTEMBI, BUJIbI IPUPOIHBIX IKOCHCTEM, MPUHIUIBI (PYHKIIHO-
HUPOBAHMSI; TMOHSATHS MUIICBBIX LENeH, MUpaMu, HaIpaBie-
HUS DHEPreTHYECKHX MOTOKOB B ASKOCHUCTEMAaxX; TOJIEPAHT-
HOCTB, MPEJIEIBI TOJIEPAHTHOCTH;

ymemsp. paznuvaTh OMOTUYECKUE, aOMOTHYECKHE U aHTPOIIO-
reHHbie (HakTopbl; GOPMBI OMOTHIYSCKUX OTHOIICHHWH Ha TPH-
Mepe KOHKPETHBIX OPTaHNU3MOB.

2.06.02.

buocdepa

3Hamob. 6nocdepy Kak SKOCHCTEMY BBICIIIETO PaHTa; COCTAaB U
rpaHuibl OMocgepbl; BEIIECTBO KUBOE, OMOT€HHOE, KOCHOE,
OMOKOCHOE; TEOXMMHUYECKHE (DYHKIIMU >KMBOTO BEIIECTBA,
OMOTEHHYIO MUTPAIMIO XUMHUYECKUX 3JIEMEHTOB B Ouocdepe
Y €€ IPUHITHITHI,

yMemp. COOTHOCUTH KOHKPETHBIE NMPHUMEpPHI C THUIIAMHU Be-
IECTB OMOCHEPHI.

2.06.03.

Uenosek B buoctepe

3Hamp. OCHOBHBIC JTambl HBONMOIMU poaa HOMo u ero
MPEIIIECTBEHHUKOB (CTauaibHyl0 KOHIENwo); Buasl (Ye-
JIOBEK YMEIbIH, NPSIMOXOASALINNA, pa3yMHBIH); XapaKTepHbBIC
O0COOCHHOCTH YEJIOBCKA; BO3PACTAHKME POJIH COITUATBHBIX 3BO-
TIOLMOHHBIX (DAKTOPOB U OCialieHne OMOJIOTHYECKHX, He-
OJIUTUYECKYIO PEBOJIONHUIO U €€ IKOJIOTHYECKHE TOCIEICT-
BUSI; KOOBOJIIOIIMIO Y€JI0BEKA U IPUPOJIBI.

2.06.04.

['moGanbHbIN 3K0ITO0-
TUYECKUN KPU3UC
(sKoMOrNYECKHe
¢ynkuuu murochepsl,
9KOJIOTHS U 3I0POBBE)

3Hamp. TIOHATHS DKOJIOTHMYECKOTO KPHU3HCa, TII00ATHLHOTO
AKOJIOTUYECKOTO KPHU3UCa, €ro MPHU3HAKK W CICACTBUS, OC-
HOBHBIC HAIIPABJICHUS TPEOOJCHHS, TIOHATHE HOOC(hEpHI,
YCTOMYMBOI'O Pa3BUTHS;

yMemb. ONPEICIATh BHJ 3arpsI3HECHUS OKPYKAIOIICH CPeJIbl
(uarpenuenTHoe, (uzMUecKoe, NECTPYKTHBHOE), OIICHUBAThH
€ro BO3MOYKHBIE ITOCIEACTBHUS.
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[Ipunoxenue 2
YTBEPXJEHO
Ha 3aceaHuu Kadenpsl
XHMMHH U €CTECTBO3HAHUS
3aB.kadenpoii
T.A. Poguna
“10" ceumsaobpa 201L.

MMOJIOKEHHUE
O PEUTHUHTOBOHU cHcTeMe 00ydeHUs TUCIUILTIHE
"Konmenium cOBpeMEeHHOTO €CTECTBO3HAHUS
JUTSL CTYJIEHTOB (PaKyIbTETa COUATBHBIX HAYK
2 Kypc, BECEHHUU ceMecTp

Jlexkuun — 174ac.
[IpakTuueckue 3anarus — 34yac.

1. PelTHHT MO AUCHUIUIMHE —3TO KOMILUIEKCHAS OIICHKA paOOThI CTYIEHTA 1O OTEIbHON
JTUCIUIUIMHE, KOTOpas AaeT MH(POPMAIUIO O COCTOSIHUM Y4eOHOW yCIIeBaeMOCTH CTYJIEHTa IO JIaH-
HOW TUCITUIINHE B TEUCHUE CEMECTpA.

B xone uzyuyenus: nucuuruinHbl «KOHIENIIMN COBPEMEHHOTO €CTECTBO3HAHUS» HUCIOJIb3YIOT-
Cs CIEAYIOIIME BUABLl PEUTHHIA. CTAPTOBBIM, TEKYIIUN, WHIUBUAYAJIbHBIA, TEOPETUUYECKUMN, KOH-
TPOJIBHBIH.

Cmapmosblil petimune COIEPXKHUT 3aJlaHUs MO pa3jieiaM paHee U3YUEHHBIX JUCIUILUINH (B
IIKOJIC WJIM BO BpeMsi OOyYeHHUs B By3€), KOTOPBIC SIBISIOTCS OCHOBOW JUTS U3yYCHHUS JTAHHOW JIUC-
uIUIMHBL.  CTapTOBBIM PEHTHUHT MPOBOIUTCS MUCHMEHHO, U YCTAHABIMBACTCS MAaKCUMAaJIbHOE KO-
JNYECTBO 0alIoB, KOTOPOE CTYACHT MOXKET MOJIYYUTh MIPH BBIITOJHEHUH TaHHOTO BUAa PaOOTHI.

Texywuii petimune TIpEACTaBIsieT cOO0N COBOKYIMHOCTH OIICHOK B OayiaX 3a BBITIOJHEHUE
KOHTPOJIbHBIX MEPOIIPUATHI B TEUECHHE CEMECTPA.

Hnousuodyanvuuiii perimune NpeACTaBIsieT COOON OLEHKY B OayiaXx 3a CaMOCTOSTENIBHYIO pa-
00Ty CTyIeHTA.

Teopemuueckuti petimune — OLIEHKA, TIOTyYSHHAsI CTYJICHTOM TP cJlaue YK3aMeHa 10 TUCIHU-
TUTHHE.

Konmponvusiii petimune — 370 COBOKYMHOCTh PEUTHHTOBBIX OLICHOK MO BCEM KOHTPOJILHBIM
MEPONPUITHSIM, BBIIIOJIHAEMBIM B XOJI€ M3YUYECHUS NUCHUUIUIMHBI. CTApTOBOrO, TEKYLIETr0, TEOPETH-
YECKOTr0 M TBOPYECKOT0 peHTHHTra. 3HAaUeHUE KOHTPOJIBHOTO peiTrHra (¢ yueToM OOHYCOB U HITpa-
(GOB) TIEPEBOUTCS B UETHIPEXOAIBHYIO CHCTEMY OICHKH.

2. PeifTuHroBasi OllEHKAa 3HAHUU SBISETCS WHTETPAIBHBIM MOKA3aTeIeM KavyecTBa TeopeThude-

CKUX U
MPAKTUYECKUX 3HAHWA U HABBIKOB CTYIEHTOB IO KYPCY U CKJIAJBIBACTCS U3 CIEAYIOMUX KOMIIO-
HEHTOB:

1) pabora Ha JeKIUAX (BBITOJHEHHE CAMOCTOSTEIILHBIX M JJOMAIITHUX 33 JaHHA)
2) paboTa Ha CEMHHAPCKUX 3aHATHIX

3) BBINOJIHEHUE TECTOBBIX M KOHTPOJIbHBIX 3aIaHHM JIs1 TEKYIIIETO0 KOHTPOJIS
4) camocTosTeNnbHas paboTa B TEUEHHE CEMECTpa

5) mpoMexyTOouHasi aTTeCTaIUs

6) BBINOJHEHHE UTOTOBOTO TECTOBOI'O 33JaHMUs 110 KYpCy

7) BBINOJIHEHUE U 3a1uTa pedepara

8) 3auer
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Cornacuno «llonmoxxeHuro o OaNIbHO-PEUTHHIOBOM CUCTEME OLIEHKHU JESATEIbHOCTH CTYIEHTOB
1 xypca», yTBepKJIeHHOMY TpuKa3oM pektopa oT «24» utoHs 2009r. Noe 293-O/1, ydeOHas nes-
TENBHOCTH CTyAeHTa onleHuBaeTcs 1o 100-0aibHoil mkade.

3a akTHBHYIO pabOTy Ha 3aHATHUSAX, 3@ BBINOJHEHUE CTyJIEHTaMH padoT, yriayOIsIomuX 3Ha-
HUS 110 JJAHHOM JUCHIHUIUIMHE MOTYT HAYUCIIATHCS TOMOJIHUTENbHBIC (MpeMuasibHbie) Oamisl (0oHy-
cbl). [IpemuanbHbie OBl HE YYUTHIBAIOTCS B CyMME OAJJIOB TEKYIIETO0 KOHTPOJISI M HE MPEBbIIIa-
10T 5 0aioB.

[Ipeamonaraercst Tak)ke HUCIOIb30BaHUE MTPaHBIX 0ATOB 3a MPOITYCK 3aHATHI 0€3 yBaXu-
TeTHHOU MPUYUHBI U 0€3 0TpabOTKH, 32 HECBOEBPEMEHHOE BBITIOIHEHUE OMPEICIICHHBIX BUIOB pa-
00T WJTK 3aJIaHul U .

3. Mucuurmmza «KOHUIENIMY COBPEMEHHOI'O €CTECTBO3HAHM» OTHOCUTCS K KaTerOpUH JHC-
IUIUIMH C 3a4€TOM M TPaHMIIbl OLIEHKHU 10 HEeW 3aJIal0TCs CIEYIOMUM 00pa3oM:

51 6amnn u BeIIE — ®@aUTECHOY,

MmeHee 51 Oamna — &1€ 3aYTEHO»,

4. PeilTHHrOBas OILICHKA MO JUCHUIUIMHE OMPENENsIeTCs Ha OCHOBAaHUU CHCTEMBI PacYeTHBIX
enunui] (PE), xoropeie mepeBoasTcss B COOTBeTCTBYMOIIUE Oaymibl. CTpyKTypa peHTHHT-
TUTaHA TIPUBE/ICHA HUXKE.

5. CrapToBBIi pEUTHHT MPOBOAUTCS HA TIEPBOM CEMHUHAPCKOM 3aHATHHM U OIEHKA 3a HETO CO-
ctaBisieT 5 % 6 6a7I0B) OT MAKCUMAIILHOTO PEUTHHTA 110 AUCIUILIHHE.

6. Texymmii peiitunr ctyaentoB (30 6amnos = 300PE) ckiaasiBaeTcst U3 CICIYIOIINX

KOMITOHCHTOB:

1) camocrosiTensHas paboTa CTYJACHTOB, ITPOBEpsIeMas Ha JIeKIMH — MakcumainbHas cymma 20 PE
(mo 1PE 3a BeimonHeHHy0 pabdoTy Ha Jekimu itoc 2 PE B KoHIIe Kypca JUisi CTyIEHTOB, HE
NPOMYCTUBIINX HU OTHOM JICKIIUK 0€3 YBaOXKUTEIbHOW MPUYKHBIL). J[JIs CTYJICHTOB, MPOIMyCKar0-
[IMX JIEKIUU 0€3 YBaXHUTEIbHON MPUUYUHBI, 32 KaXIYIO MPOMYIICHHYIO JIEKIIHIO U3 001Iel cym-
MBI peiiTuHTa Bhruntaercs o 2 PE;

2) pabota Ha ceMUHApCKUX 3aHATHAX: MakcuMmanbHas cymma 30 PE (6 u3 17 3anstuii), ucxons u3
5-0a/IbHON CUCTEMBI OLIEHKH 33 OTBET,

3) BBINOJHEHUE MPOBEPOUYHBIX TECTOBBIX PAa0OT I TEKYHIETO KOHTPOJIS 3HAHWM, MUChMEHHBIX
MPOOJIEMHBIX U aHAIUTUYECKUX paboT, ydacThe B aKTMBHBIX M MHTEPAKTHUBHBIX opMax. Mak-
cumanbHast cymma 210 PE, ncxozs u3 cucreMsl olieHKH, peacTaBienHoi B YMK/;

4) npomekyTouHas artecTanus (2 KOHTPOJIBHBIC TOUKH): OICHKA 10 S-0amapHoi cucteme — 10PE;

5) wuroroBoe TecroBoe 3ananue 1o kypcy — 30 PE;

7. WupuBuayanbHeli pedtuar (15 6aioB) BKiIoyaeT
1) KOHCIIEKTHI TEM CaMOCTOATENbHOTO U3yueHus (cM. Tabn. 1.4) —makcumainbaas cymma 100 PE =
10 6as0B;

2) BBINIONHEHUE W 3ammTa pedepara: MakcuMmainbHas cymma 5. [Ipu Kaxmoii MOBTOPHOW 3aluTe

pedepara peiiTHTOBas olleHKa cHkaetcst Ha 0,5 06amna.

8. Teopernueckuii pedturr (50 6a110B) — 3a4ETHBIN TECT.

9. Kpome ykazaHHBIX BUJOB PEUTHHTa BO3MOXKHO HUCIIOJIb30BAHUE HOOWPUMENbHOT CUCHEMbL
ouenku (OOHYCOB) JIUISl CTYJICHTOB, YCICIIHO PAa0OTAONINX B TCUCHUE CEMECTPA U CUCHEMbl
wmpaghoe 3a NPONyIIECHHBIE 03 YBAKUTEIbHOW NPUYKMHBI (M HE OTpabOTaHHBIC) 3AHATHS,
32 HECBOEBPEMEHHYIO Clady OINpEAeTCHHBIX BUAOB paboT u T.10. Pazmep OoHYCOB m miTpa-
¢oB He npeBbiaeT S 6amio. @opMupoBaHUe OOHYCHBIX U MITPadHBIX 0AIOB IPUBEIACHO
B [Ipunoxenun 1 (radn. 1.3, 1.4).

10. KoHTpOJBHBIN PEUTHHT OMpPEAEIsAeTCS IMOCIE BBITOTHEHHUS 3aJaHUi TECOPETUUYECKOTO pEii-
TUHTA U HA €70 OCHOBAHHH OMPEEISIeTCS SK3aMEHAIIMOHHAS OLICHKA.

CTyneHT uMeeT MpaBO Ha IMOBBIIIEHUE OLEHKH CBOETO TEKYIIEro PEeWTHHIa, KOTOPOE MOXKET
OBITH PEaTM30BAHO 33 CYET MOBTOPHOTO BHITIONHEHUS WHIWBUIYaTbHBIX 3aTaHUNA IS MPOMEXKY-
TOYHOTO KOHTPOJIs (He Oosiee OHOTO pa3a). BrinosHeHe yka3aHHbIX pabOT MPOU3BOANUTCS BO BHE-
ayJUTOPHOE BPEMSI.
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11.Tlo pe3ynbpTaTaM TEKYLIEro peHTHUHIa K Hayaly CECCUM MPOCTABJISETCS 3a4eT [0 JUCLHUII-
JIHE.

JI7is CTYZICHTOB, MPOIYCTUBIIMX Oosiee 1/2 nekuuii Mo TUCHUIUIMHE, Clava 3aueTa SBIISETCS 00s13a-
TenbHOM. i cTymnenToB, nponyctusimmx 6oee 30 % (3x 3aHATHIT) CEMHMHAPCKUX 3aHATHI 10 00-
Je3Hu (MOATBEPIKIACTCS MEIUIIMHCKON CIIPABKOW), U ISl CTYJCHTOB, MMPOMYCTUBIINX 3aHATHS 03
YBXHUTEILHOW MPHYHMHBI, JHOO TOJYYHBIINX HA 3aHATHH HEYJOBJICTBOPUTEIBHYIO OICHKY (HE
MOJITOTOBUBIIMXCS K 3aHITHIO), OTPaOOTKa MPOIMYIIEHHOTO (HEYIOBIECTBOPUTEIHHO OILEHCHHOTO)
3aHATHS SABJIsETCS 00s3aTenbHOM. [Ipu 3TOM mosyueHHas oleHKa (KpomMe OTpabOTKH 3a MPOIYCK
10 00JIE3HH) B TEKYIIMH PEHTUHT HE BKIIFOUACTCSI.

OTcyTCTBHE CTy[IEHTa Ha CEMHUHApPE MO YBAXKUTEIHHOH (HOKYMEHTAIbHO MOJTBEPKICHHO)
NpUYMHE J]aeT eMy MPaBO Ha OTPabOTKY CeMHUHApa Ha OlEeHKY (0ayibl BKIIOYACTCS B TCKYIIHMA PEii-
tuHr). [Ipr 0TpaboTKe He pa3penacTcs Moab30BaThCs HUKAKOM JTUTEPATypOil KPOME KOHCIIEKTOB.

CTyneHTbl, He BBIMOJIHUBIIKNEG YU4EOHBIH MJIaH: HE 0TpabOTaBIIKME MPONYIICHHbBIC (HEYI0BIIC-
TBOPHUTEJILHO OIICHEHHbIC) 3aHATHS W/WIM HE cJaBlive pabOThl MHIMBHIYAIbHOTO PEUTHHIA; a
Tak)Ke CTYJCHTHI, IMCIOIINE PEUTHHTOBYIO OIleHKY He Bbie 30 0anioB, K BHITOTHEHHUIO 3aJaHHA
TEOPETUUECKOr0 PeUTHHIa HE JOMYCKalTca. B 3ToM ciydae BMECTO BBHIIOJHEHUS! TECTOBOTO 3aja-
HUS IPOBOJUTCS cobecenoBanue mo Kypcy. OueHka 3a codece/JoBaHNe BBICTABISIETCS HA YCMOTpe-
HUE MperoaaBaTess.

12. KOMITJIEKT BOMPOCOB K CEMUHAPCKHUM 3aHSATHSAM, TEMBI pedeparoB, TEMbl ISl CAMOCTOS-

TEJIbHOTO M3YYEHUsI, BOMPOCHI K 3aueTy, [lonoxkeHrne o peMTUHIOBOM CUCTEME OLIEHKU CTY-
JICHTBI MOJTy4arOT B Havaje cemecTpa (He Mo3Hee TPEThel Heleu ).

CTpyKTypa pedTHHT IJIaHA
HucuunnmHa «KOHIENIUKA COBPEMEHHOTI0 €CTeCTBO3HAaHMA», MK EH, ny1st HanpaBienus noaro-
toBku 0401.62 — KornuanbsHast paboTa».

OO61mmas TpyaoeMKOoCTh aucuurinabl — 189uqac.

Jlekuuu 17 dgac., MPaKTHYECKUE U CEeMUHApCKue 3ausaTus _ 34 yac.,
n1abopaTopHbIe 3aHATUS —yac., (opMa UTOrOBOTO KOHTPOJIS _ 3a4eT .
Kypc _2 , rpymnmna_0610, dakyapTeT COMAIBbHBIX HAYK

cemectp _tperuii  2011/2012 rr.

[IpenonaBarens

Kadenpa xumun u ecrecTBO3HAHUS
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Tabmuma 1.1.
CoOOTHOIIIEHHE BUJIOB PEUTUHTA

Ne Bup peiitunra BecoBoii ko3¢ punuent, %
1. CrapTOBBbIil S
2. Texymmit 30
3. WHnuBunyanbHbIN 15
4. Teopernuecknit 50
Tabmuma 1.2.
BonycHbie Oamib
Ne Bup Gonyca Max koa-B0 | Max KoJ-BO
PE 0aJU10B
AKTHUBHOCTB Ha ITPAKTUYCCKUX 3aHITHSIX 30 1,5
AKTHUBHOCTb Ha JICKIIHAIX 10 0,5
Jlocpounast cnada pedepara 5 0,25
Jlocpounas 3ammura pedepara 10 0,5
TBOpUecKuit MOAX0/1 K BRIMOJHEHUIO MUCHbMEHHBIX 3aIaHUN 20 1,0
OTCyTCTBHE POMYCKOB 5 0,25
Hpyroe 20 1,0
UTOro 100 5
Tabmuma 1.3.
[ tpadubIe OayBI
Max Max Koa-Bo
Ne Bua mrpaga KO0JI-BO KOJI-BO | 0aJli10B 3a IMpumeyanue
PE 0aJ1JI0B 1Bun
mrpada
1. | [Ipomyck nekuu 6e3 yBaxu- 36 1,8 Inexus ITo 2 PE 3a ogny
TEITLHON TPUYHUHBI 0,010. JIEKIIUEO
2. | IIpomyck npakTtuyeckoro 3aus- | 45 2,25 IzansTue ITo 5 PE 3a oxgHo 3a-
THsI 0€3 YBOKUTEITLHON PUYIH- 0,256. usatue (6e3 oTpadboT-
HBI KH)
3. | HecBoeBpemennas ciaua 10 0,5 Cpox cnaun paboThI
pabotsl (pedepar) — 124 Henens ceme-
ctpa. llrpadnoii
0aJu1 HaYUCIIAeTCS
CJIETYIOIUM 00-
pasom: 5 PE 3a nep-
BYIO HEJIEJIIO IIpo-
cpouku, u 1o 1 PE
3a KaXIylo cie-
JYIOIIYIO HEJIEITI0
4. | HecBoeBpemeHHas cqada pabo- | 9 0,45 IpaGota ITo 1 PE 3a kaxmayto
ThbI (KOHCIIEKT, J1/3) 0,056. paboty
UTOIrO 100 5
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I[MPUJIOXKEHUME 3
TEXHOJIOI'MM 1 METO/IbI,
HNCITIOJIB3YEMBIE B OBPA3OBATEJIBHOM INTPOIIECCE

TexHoJ10rusl PA3BUTHA KPUTHYECKOT0 MBIIILICHH®

K cemunapy Nel

3HAKOMCTBO

[enssmMu maHHOM paOOTHI SBIISIOTCS:
1) 3HaKOMCTRO;

2) BzaumoseiicTBuie B rpyIiIe;

3) Cruio4yeHue rpymisl.

Matepuaiisl st IPOBEACHHS PadOTHI: CKOTY; HOXKHHIIBI, KHOIIKH, (pJioMacTephl Wil Mapkepsl (1o 4
pa3HOTro LBETa — HA IPYIIY), BaTMaH (110 OJHOMY JIUCTY Ha IPYIIY).

Jl51s BeIOSTHEHUS pabOThI MPUCYTCTBYIOIIME JENSITCS Ha HECKOJIBKO HEOOIBIINUX TPYIII.

Bo3MoxHO mTpoBeieHUs JaHHOW PabOTHI IO ABYM BapUaHTAM.

Bapuanr 1 — 4’ pynnoBoii noprper»
1.M&1 3HaeM, 4TO MHOTHE 3HAKOMBI JIpYyT ¢ ApyroM. OHaKo 4acTo ObIBAET TakK, 4TO, paboTast BMe-
CTe TOJaMH, MBIl WM HE TOJ03PEeBacM, KAaKMMH MPEKPACHBIMU KadecTBaMH OOJIaal0T HAIU KOJ-
neru. [TockombKy e HaM C BaMU MIPEACTOUT paboTaTh pyka 00 pyKy HE OJIMH JICHb, MBI XOTEJIH OBI,
4TOOBI BCE BBI y3HAIU APYT O APYre 4yTh-4yTh MMOOOIbBINE B JIUWYHOCTHOM IUIAHE, TO €CTh YyTOUKY
moOJIMKe TTO3HAKOMUITUCK. MTak, mokanyicTa, KaK/Iblii MHIUBUAYAIbHO, TOAYMaNUTe U 3aIUIIUTE,
KaKue TPH YepThl, Ha Bai B3rsi1, Hanbosee mojHO XapakTepu3yroT Bac, kak JTUYHOCTh (SMUTETHI,
CIIOBOCOYETAHHUS, XapaKTEPUCTUKHU, KAueCTBa... ).

Ha pabomy omeooumcsi 3-S5 mMunym

2.Temneps mycTh KaXAbIA U3 Bac pacckakeT BceM WieHaM CBOEH TPYIIIBI 0 ceOe, ¢ UCTIOIb30BaHM-
€M JTUX XapaKTePUCTHK, U OOBSICHUT, TOUYEMY OH BHIOpAT UMEHHO ITH TPHU XapaKTePUCTHKH. Bo3-
MO’KHO, YIEHBI TPYMIbl OYIyT HE COTJAacHBI C €ro BHIOOPOM. Y HHUX €CTh BO3MOXXHOCTH Iepeyoe-
JIUTh CBOETO KOJIJIETY.

Ha pabomy omeooumcs 12 munym.

3.Ha nannoM 3tamne nepen Bamu CTOUT HOBOJIBHO CIIOXKHAS 3a/1a4a; UCIIONB3Ys JaHHBIC XapaKTepH-
CTHKH BCEX YICHOB I'PYIIIbI, IPEACTABUTH IPYMIY KaK €IMHOE LI€JI0€, COCTOSIIEE U3 NHANBUYaIb-
HOcTel. J[71s1 3TOro HeoOX0MMO U300Pa3UTh TPYIIIOBON «IOPTPET» B BUE CUMBOJIA WU PUCYHKA.
Ha moptpete u npu npeacTaBiaeHun J0JKHBI ObITh oTpaxeHsl: DO, xapakTepucTuku, 001acTh
HUHTEPECOB.

Ha pabomy omeooumcs 12 munym.

4. IlpencraBieHue Kax10i KoMaHbl. BOIpoCk! K BBICTYNAIOLIKM.
Ha pabomy omeooumcs 15 munym

* TIpuBOAMTCS IO TTOCOOUTO

I'pymsunckas E.IO., Mapuko B.B. AxTuBHBIE MeTOIBI OOYyYEHHS B BBICHICH NIKOJIE. YUeOHO-METONUICCKUE MATe-
pHaIbl [0 IporpaMMe MnoBbiieHus kBanudukayun «CoBpeMeHHbIE MeJarornieckue u HHHOPMAIOHHBIE TEXHOJIO-
run». - Hwkuauit Hosropox, 2007, 182c. DuekrponHsiii pecypc: http://www.unn.ru/pages/issues/aids/2007/88.pdf
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Bapuant 2 — dlapoBo3uk»

1.«IMsa — kagecTBO.

Kaxpiii mpomuchIBaeT, KaKUMH KadecTBaMu OH oOnamaer. Kaxxnoe u3 HUX JOMKHO HAYMHATHCS Ha
OYKBY, U3 KOTOPBIX CKJIQJbIBACTCS WMS y4acTHHKA. BakHO, 4TOOBI ATUMHU KadeCTBAMH YYaCTHUK
IIEACTBUTENIHLHO 00JIa1all.

[Tpumep:

e Jliobo3namenvuasn

e Ecmecmeennasn

e  Pabomocnocobnasn

e  AxmueéHnasn

2.YY4acTHUKH TpyHIbl 0OOMEHUBAIOTCS TE€M, UTO Y HUX MOJIYYUIIOCh, TAKUM 00pa3oM OCYIIECTBIIAS
NEePBUYHOE 3HAKOMCTBO B IPYIIIIE.

3. B rpymnme Ha 0CHOBE YCIBIIIIAHHOTO TPOPUCOBBIBAIOT «BAarOHYMK». MOKHO PUCOBATh KaK yroJ-

HO, BBOJUTH KaKHe€ yrOJHO TOTIOJHUTEIbHBIC AIeMeHThI. HO 00s13aTeNbHBIMU TOJKHBI OBITH ClIe-

JTYIOIITUE DJIEMEHTHI.

* Ha3BaHHWE BaroHa

*  JICBU3 IPYIIIbI

* B «TeJIe» BaroHa OTPAKEHBI BCE Ka4eCTBa, KOTOPBIE TPYIINa X0Tena Obl B3STh C COOOH B «HaIle
MyTEIIeCTBUE

* B MEIIOYKAX BJOJb JOPOTM — KA4eCTBa, KOTOPHIE TpyIIa XoTela Obl OTOPOCHTSH,

*  KOTOpbIE KAKYTCS B ’TOM MYTEUIECTBUU U3IUIIHUMH, HEHY)KHBIMH, «BPEIHBIMI»

* B KOJIECaX —YTO IBUKET» IPYIITY

* Ha MyTSIX —HA YTO ONMUPArOTCs (B BHIE IICHHOCTEH-1IEIICH)

N3 Bcex BaroH4nKkoB BBICTPAMBACTCA MMOEC3Q BO I'NTaBE C IMMAPOBO3HMKOM OT I'PYIIILI BEAYIIUX.

K cemunapy Ne2

INMUCHbMEHHBIN KPYI'JIBIA CTOJI

[enssmMu maHHOM paOOTHI SBIISIOTCS:

1) 3akperieHue TEOPETHUECKOTO MaTepHaa;

2) BzaumoseiicTBuie B rpyIiIe;

3) ®opMupoBaHKe HABBIKOB aHAIN3a M CUHTE3a.

J151s BeIOSTHEHUS! pabOThI MPUCYTCTBYIOMINE JENISTCS Ha TPYMIBI IO 3 YelIOBeKa.

Bo3MosxHO mTpoBeieHUs JTaHHOW PaOOTHI IO ABYM BapUaHTAM.

Bapuant 1 — dIncbMo0 Mo Kpyry —MeTo/bl NO3HAHUS 1€ CTBUTEIbHOCTH

1. VyacTHuKY BBIOHpaOT 3 MeTOa IMO3HAHUS JCHCTBUTEILHOCTH, KOTOPBIC OHU XOPOIIIO 3HAIOT U
MOTIJIHA OBl ONIKUCATD.

2 Kaxpiit U3 TpOMKHM 3aMMChIBACT HA CBOEM JIMCTE HA3BaHUE METO/Ia, HarpuMep, «JleayKius».

3.3aTeM KaxK[blif y9aCTHUK Ha CBOEM JIUCTE, 3aMCHIBACT MPEAJIOKEHUS, B KOTOPOM H3JIaracT CBOU
MBICJIH T10 TTIOBOAY CYTH MeToja. HamrcaB oHO-/1Ba peIoKe s, OH MepeacT JIMCT MO/ IPOTHB
YaCOBOM CTPEJIKU APYrOMY YUACTHHKY.

4 JIpyroii y4aCTHUK YUTACT HATMCAHHOE 70 HEro (MOXET KOe-4TO YTOUYHUTh Yy CBOETO COCea) H,
OCHOBBIBASICh Ha CTHJIE U COAEPKATEIbHON HANIPABICHHOCTH MPEIBITYILET0 MPEI0KEHUsI, IPO-
JOJI’KAaeT MUCcaTh TEKCT, Jiefias YKJIOH Ha MOCJIeI0BaTeIbHOCTH 1IaroB P MPUMEHEHUU JaHHOTO
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METO/1a, TO €CTh onucaHuu. Hamucag, nepegaet JIUCT MO/IPOTHB YacOBOW CTPENIKH IPYrOMY y4acT-
HUKY.

5.Caenyromuii y9aCTHUK YUTAET HAITMCAHHOE /10 HEro (MOXET KOe-uTO YTOYHUTH y CBOETO COCe/Ia)
Y, OCHOBBIBAsICh Ha CTUJIE U COJIEPKATEIbHON HAIIPABICHHOCTH MPEBIYILIETO MPEAIOKEHUS, IPO-
JIOJKAET MUCATh TEKCT, Jelias YKIOH Ha TOM, TJIe€ MOXKHO IPUMEHUTh JAHHBIM METOJI U Ha €ro IUII0-
cax U MUHYCaX.

6.TakuM 00pa3zoM, MOCIe TOTO, KaK JIMCT <IIPOUIIET» KPYT, TO Ha HeM OyJleT 3alrcaHo HEe MeHee
TpeX MPEeJI0KEHN N, KOHIIEHTPUPYIOIHUX MTOHUMaHNEe JAHHOTO METO/1a JAHHBIMH CITYIIATEIISIMH.

7.B 3akiIt0ueHNN MOJIYyUYHBILINECS CTPAHUUKH «T€3aypyca» 3a4MThIBAIOTCA IEpE]] BCEH ayAUTOPHEH,
KOTOpask MOXKET 4TO-TO MOPEKOMEHJI0BaTh JO0OaBUTh B ONMCAHME BbIOpaHHOro Merona. Bee crpa-
HUYKH COOMPAIOTCS B KHIKKY, KOTOpast OCTaBJsIeTCsl Ha BceoOIiee 3yueHue 10 KOHIIa CEeMUHapA.

Jpyrue BapuaHTbl MPOBEACHUS JaHHOW pabOThl MPHUBENEHBI B METOJAMYECKUX PEKOMEHIAIMIX K
CEMHUHAPCKHUM 3aHITHIM

K cemunapy Ned

JANCKYCCHUA
Tema quckyccun «rumnoresa TemnoBoi cmepTu Beesrennoin»

[enssmMu maHHOM pabOTHI SBIISIOTCS:

1) 3akperieHue TEOPETHUECKOTO MaTepHaa;

2) BzaumoseiicTBuie B rpyriIe;

3) ®opMupoBaHUE HABBIKOB CO3aHUS apI'yMEHTOB U KOHTPApryMEHTOB, YMEHHUSI BECTH CIIOp C UC-
M0JIb30BAaHNEM HayYHOU TEPMHUHOJIOTHH.

O mpoBeneHnH JaHHON pabOTHI M BapuaHTaxX MOATOTOBKU K HEH CTYJEHTHI MPEAYNPEXIAIOTCS Ha
IpEeabIAYIIEM 3aHATUH. [ BBINOIHEHUS pabOThl IPUCYTCTBYIOIIUE JENATCA Ha 2 TPYNIIbL: TPYIILY
CTOPOHHUKOB THIIOTE3bl U IPYIIY €€ IPOTUBHUKOB. POpMUpOBaHUE TPYIII IIPOUCXOIUT 110 JKella-
HUIO CTYJEHTOB.

[Ipu mpoBeaeHNN JUCKYyCCUU HEOOXOUMO YUUTHIBATH CIEAYIONINE PEKOMEH AN :

* B kaxI0#l U3 ABYX IPYII y4acTHe B OOCYKICHHU JOJDKHBI IPHHATH BCE YYaCTHUKH, TO €CTh
KKIbI JOJDKEH BBICTYNIUTH C apryMEHTOM HJIM KOHTPAapryMEHTOM OT IPYIIIIEL.

e Kax/plil y4acTHUK, IIPEXKJIE YEM BbICKa3aTh CBOE MHEHHUE, OJDKEH BBICTYINATh TOUYKY 3PEHUS
omnmoHeHTa. Bexymmii cemuHapa Jake MOXKET HACTOSATh, YTOOBI YYacCTHHKH CHadalla IMOBTO-
psinu, nepedpasupysi, MHEHHE CBOETO OINIOHEHTAa U TOJBKO IOTOM T'OBOPHIIU CaMHU.

* Ecmm KOro-to W3 YYacTHHKOB YHIAJIOCh IepeyOeIHTh, OH IPHCOCAUHSIETCS K IPOTHBOIIO-
JIO’)KHOM KOMaHJIe, TO €CTh IIEPEXOJUT B IPYTroi KOHEIl KOMHATHI.

b ITo X0y AUCKYCCHU YYAaCTHHUKU JOJIKHBI 3allMChIBATH Hanboee YGG,Z[I/ITG.HBHBIG APTYMCHTBI
¢ 00eHx CTOpOH.
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HHTepaKkTHBHAS TEXHOJI0IHA

K cemunapy Ne9

POJIEBAS UT'PA ¢ 3jieMeHTaMU TUCKYCCHH
Tema «IIpoucxoxaenne ;KU3HN»

[TockonbKy OCHOBHBIX TUIIOTE3 MPOUCXOKIACHUS )KU3HU — O, CTYAEHTHI JAeisaTcs Ha S rpynn. Kax-
Jlasi TPyIINa 3apaHee TOTOBUTCS K UTPE B COOTBETCTBUU C IUIAHOM IO BceM rumnote3aM. [loaroroska
OCYILIECTBIISIETCS MO CIEIYIOLIMM BOIIPOCaM:

e [Ipeanocbulky co3JaHUs TUIIOTE3bI

e CyIIHOCTb TMIIOTE3BI M €€ aBTOPbI (OCHOBATEJIH)

* Ilepuon cymecTBOBaHMS TUIIOTE3BI U €€ IBOIOLMS

e Jloka3arenbCTBa TUIIOTE3bI B IEPHUO]T €€ CYIIECTBOBAHUS

e OnpoBep:keHHE TUIOTE3bI

B nHauane urpel mpoBOAMUTCS KepeObeBKa M TSl KaXIOW TPYIIBI yCTAHABIMBACTCS TUIIOTE3a U €€
BpeMeHHbIE paMKu. [IpeacTaBuTeny KaxkJoi TMIOTe3bl U3NaraT ee B 1 — 2npeyiokKeHusIx ee oc-
HOBHYIO HJICIO U IOCJIE 3TOTO JOJDKHBI B T€UEHUE HEKOTOoporo Bpemenu (Hampumep — 10 MuHyT)
JIOKa3bIBaTh €€ MPABO HA CYLIECTBOBAHUE, B TO BpEMs KaK MPEJCTABUTENIN APYTUX TUIIOTE3 TOJKHBI
ONPOBEPrHYTh MpeAjiaraeMylo TUIIOTE3Yy, 3a/1aBasi BOIMPOCHl WM MPUBOMAS JAaHHBIE HMCCIEAOBAHUIA.
HeoOxoaumo Bo BpeMst 00CYKIEHUSI TOMHUTh O BPEMEHHBIX paMKax, 3aJ]aBaeMbIX JJIs KaXI0M TH-
HIOTE3bI IPH XKepeObeBKe.

Hanpumep, 00na u3z npeonodxcenHvlx 2unomes vleiaoum ciedyrowum oopazom: I'unomesa camosa-
poarcoenus, Hayano 19-zo eexa. T.e., 6ce cobbimusa npugoouMble NPU ULOHNCEHUU UNOMe3bl U OaH-
Hble npu ee 00cyHcoenuu He 00axcHvl bbimsb nozonee 10x — 20x e2. 196exa.

MakcumanbHasi OLIEHKa 3a U3JI0KEHHE TMIOoTe3bl olleHuBaeTcss — S PE; Kaxablil KOPpEeKTHBIN BO-
npoc u otBeT Ha Hero — o 1 PE. OneHnBaroTCst TOIBKO BOMPOCH], COOTBETCTBYIONINE BPEMEHHBIM
paMKaMm rumnortesbl. B ciydyae HEKOPPEKTHOTO BONPOCA YCTAHABIMBAIOTCS CUCTeMa mTpados (Mu-
uyc 1 PE 3a Bompoc). B 3aBUCHMOCTH OT IUITAHUPYEMOTO BPEMEHH Ha HM3JI0KEHHE M OOCYKICHHE
KQ)KJIOM TUIIOTE3bl YCTAHABIMBAETCS BPEMEHHON JIUMUT.

K cemunapy Ne9

IIpo6aemuas padora «XuMHYeCKHE OCHOBBI KU3HI»
L{ens pa®oTHI:

1) 3akperieHue TEOPETHUECKOTO MaTepHaa;

2) KoHTposb 3a caMOoCTOATEIbHOM paboTOM

3) BzaumoeiicTBue B rpymre;

4) ®opMHpoBaHUE HABBIKOB aHAIM3a U CHHTE3A.

Jlnist BBINOJTHEHUsT paboThI MPUCYTCTBYIONIUE JACTATCS Ha HECKOJBbKO Tpynn. PaboTa MoXeT BBINOJ-
HATBCS KaK YCTHO, TaK U MUCbMEHHO. CTyAeHTaM npejyiaraercsi 000CHOBAaHHO OTBETUTH Ha JII0ObIe
3 Bonpoca. Bce octanbHbIE OTBETHI pacCMaTPUBAIOTCS KaK OOHYCHBIEC.

Bomnpocksr:

1. Kwuraiickasi KyXHsS U3BECTHA BO BCEM MHPE, HO OHA MOYTHU HE COACP>KUT MOJIOUHBIX MPOJYKTOB.
B 1yem npuunHa, eciu ¢ 1eTCTBa YeI0BEK 3HAET, YTO MOJIOKO 00J1aaeT BHICOKOM MUIIIEBOM 11€H-
HOCTBIO?

2. B xuBOM opraHu3Me HU30BITOK TJIFOKO3bI, HE MCIOIb3yeMON ISl YIHEPTeTUICCKUX HYXK, Tepe-
HOCHUTCSI KPOBOTOKOM B II€YEHb U IPEBPAIIACTCS B KMBOTHBIA KpPaxXMajl — IIIMKOI€H, KOTOPBII
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Py HEOOXOAMMOCTH CHOBA pasjaraercsi 10 TIIOKO3bl. [lodemy ritoko3a 3amacaeTcs B BUIE
KpaxMaja, sIBJISIONIErocs MoJUMEpPOM, a He B MOHOMEPHOU popme?

3. Mmuorue moau mo0sT crnankoe. [louemy Henmb3s MUTATHCSA OJHUM Caxapom?

4. Bererapuaniibl, Kak U3BECTHO, HE YIOTPEOJIAIOT B MUILY MSCO U IPYrHe MPOAYKTHI dKUBOTHOTO
npoucxoxaeHus. OTKyza B U3 OpraHu3M IMOCTYNAIOT OeNKu?

5. IMuBo m cyxoe BUHO 00pa3yroTcs B mporiecce OpokeHust ((hepMeHTanmm) caxapo3bl WIH Kpax-
Maja, COepIKalIerocss B cojo/ie M BUHorpase. [loyeMy ¢ MOMOIIBIO OJJHOTO TOJIBKO Ipoliecca
OpOIKCHHMSI HENB3SI TOJTYYUTh MUBO M BUHO C KOHIIEHTpaIuel crupTa (3raHona) Beime 15,5 %7?

6. CopepkaHue yriIeBOAOB B JHCThAX U KIyOHSX pacTeHHi coctaBiser nmoutd 90% cyxoro Beca.
B xyeTkax MBI U TTEYEHU KUBOTHBIX yriieBoaoB 5%, a B npyrux kietkax — menee 1%. Uem
MOKHO OOBSICHUTH TaKO€ Pa3IMuhe B KOJMYECTBE YIIIEBOJOB )KHBOTHBIX U PACTHTEIHHBIX KIIE-
TOK?

7. Mono4Hble TPOAYKTHI SIBISIFOTCS UCTOYHHUKOM BHUTaMHHOB A U Bj, a Tak:ke MUHEpaIbHBIX CO-
ser. O0BACHUTE, ¢ KAKUM U3 KOMIIOHEHTOB MOJIOKA CBSI3aH KaXKAbIH U3 BUTAMUHOB? McTOYHH-
KOM KaKOT'0 XMMHYECKOT0 3JIEMEHTA B HAIICH TUETE SIBISIFOTCS MOJIOYHBIC TPOIYKTHI?

K cemunapy Ne9
IIpobsemHast padora «IBOJTHOUUI»

[{ens paboTHI:

1) 3akperieHue TEOPETHUECKOTO MaTepHaa;

2) KoHTposb 3a caMOoCTOATEIbHOM paboTOM

3) BzaumoeiicTBue B rpymre;

4) dopMHUpOBaHKUE HABBIKOB aHAIN3a U CHHTE3a.

3ananme 1. (5PE)

ConocTaBpTe OCHOBHOH pe3yiabTaT OMOJIOTMYECKOH SBOJIIOLMU C PE3YIbTaTOM COLUAIBHO-
9KOHOMMYECKHX MPOLIECCOB. YKAXKUTE CXOACTBO U PA3JINYHSL.

3ananue 2. (5PE)

[Ipoananu3upyiiTe MPOIECC SBOJIONUUA SKOHOMHUYECKOM CHUCTEMBbI PBIHOYHOIO THUMA C TMO3ULUN
OMOJIOTUYECKOM 3BONIOLNH, UCTIONB3YS TPUAY: HACIEICTBEHHOCTh, N3MEHUYHUBOCTb, OTOOD.

3ananme 3. (5 PE)

[TpuHIMD HEOOPATUMOCTH IBOIIONMH, CHOPMYIUPOBaHHBINA J[apBUHOM, rinacuT. «Bua, pa3 ucyes-
HYBIIHMM, HUKOI/Ia HE MOYKET MOSBUTHCS BHOBB, €CIHM ObI Jak€ CHOBA IOBTOPHIIUCH COBEPILIEHHO
TOXIECTBEHHBIEC YCIOBUS KU3HU. [lonbITaliTeCch IPUMEHUTD 3TOT IPUHLMUII K IIPOLIECCY COLUATIb-
HO-3KOHOMMYECKOTO Pa3BUTHS.

3ananmue 4. (5 PE)

3ajaya 1o reHEeTHUKE

Bonyc: (10PE)

[Mpuniun, umeHyemblii «OputBoii Okkama» (chopmymuposan B XIV B. anri. ¢umocopom Y. Ok-
KaMoM) mipejiaraeT: «He yMHOXal CyIHOCTeH 0e3 HaJoOHOCTH.

[TonbITaiiTech mpUBECTH MPUMEPHI HCIOIB30BAHUS MO0 HAPYLIEHUS 3TOr0 MPHUHIIMIIA B pa3iIny-
HBIX YUCHUSIX B OMOJIOTUH (7100 B IPYTrUX HAyKax).
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TPU3 —nexaroruka

K cemunapy Nel2
@opMHUpOBaHUE U 3aKpPeIJIeHNEe HABBIKOB M0 TeMe «CaMoopranu3anus»

Hogsropoackas mkona TPU3* — TexHomoruu penieHus H300peTaTebCKUX 3aJad— B CBOMX pa3pa-
6OTKaX MNPUBOAUT METOAUYCCKNUEC PCKOMCHAAIIUU K 3aHATUAM IO CUHCPTCTUKC JJIA z[eTeﬁ. Paccmort-
peHue mpearaeMbIx 3a/1ad ¢ HeNblo 3aKperyIeHUs] M3YYeHHOTO MaTepualna MPpUMEHUMO U JUIsS CTy-
JIEHTOB Ha4allbHBIX KypcoB. [IpuMepom Takoit 3agaun siBisetcs «Cka3ka 0 peidake U prIOKe»:

PaccmotpuTte co crynenramu «Cka3ky o peioake u peioke» A.C. [lymkuHa 1 OTBEThTE Ha CIICIYIO-
II1€ BOMPOCHI:

Bonpoc 1.Ilepeunciure y3m0BbIe COOBITHS 3TOM CKa3KH, ONMPEISTUBIINE UMEHHO TaKOW XOJ pa3-
BUTHS COOBITHH, KOTOpBIN onucan [Tymkun?

Bonpoc 2. Kakumu Moriii 661 OBITH TIPOJOJKEHUS MTPOIIECcca JIOBIH PHIOBI?

Bonpoc 3. Yto Morio Obl MPOU30MTH MOCIIE TOTO, KaK CTAPUK MOMMa 30J0TYI0 PHIOKY?

OtBer 1. Y310BbIE COOBITHS:

* CTapWK MoWMaj He MPOCTyIo, a 30JI0TyI0 PBIOKY, KOoTOpast oberiana OTKYUThCs "UeM TOJIbKO
[MOYKeJIaelb

* CTapuK pacckazan 00 3TOM cTapyxe.

I[OKaSaTeJ'H:CTBOM TOT'O, 4TO 3TO HeﬁCTBHTCHBHO Y3JIOBBIC COGBITI/IH ABJIACTCA TO, UTO €CJIM UX HUC-

KJITIOYHTH, TO CKa3Ka pa3BaJMBaeTCs.

Orter 2. Jlen nuuero He noiimad. [Toriman oObraHbIX pBIO. [TotiMan 30m0Tyi0 PHIOKY.

Oteer 3. CTapuk MOT HE BBIITYCTHTH pbIOKY B cuHee Mope. CTapuK MOT BBIITYCTUTh PHIOKY U HUYE-
ro He cKa3athb crapyxe. CTapuk MOT caM 4TO-TO MOMPOCUTH Y PHIOKH.

B m000ii ckaske, Kak ¥ B )KHM3HH JIOOOTO YeIOBEeKa, MOXKHO HAWTH Y3JIOBBIE, KIIIOUEBBIE COOBITHS.
Haiinure npyrue y3/moBble COOBITHS B CIETYIONINX CKa3KaX CaMOCTOSITEIBHO.

PaccmoTtpute onHy u3 ckazok: «Komobok», «KpacHas [llanouka» unu nmoamy «Pycnan u Jlrogmu-
Ja».
Bonpoc 1. HazoBuTe riaBHBIX EHCTBYIONINX JIMI] B 3TON CKa3Ke?

Bonpoc 2.Ilepeuncnure «cyap00HOCHBIE» COOBITHS 3TOM CKa3ku, 0€3 KOTOPBIX CKazka Obl pa3Ba-
JIAJIACh.

Bonpoc 3. Onpenennre, Kakue «Beepa» COOBITUH MOTIIH ObI OBITH B KOXKION CKa3Ke?

e DnekrponHsli pecypc http://www.triz.natm.ru/kurs_tam.htmsrop FO.I.TamGepr
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IMTPUJIOXXEHUE 4

KOHTPOJIBHAS PABOTA 11O JUCHUITJIMHE

Tabmuma 1
BapuaHTbI KOHTPOJIBHOM pabOTHI

[Ipenmnoc- [Tocnennsis mudpa HOMEpa 3a4€THON KHMDKKU

TIETHSS 0 1 2 3 4 5 6 7 8 9

uudpa

0 1,86, | 2,87, | 3,88, 4,89, (5,90, 6,91, |7,92, | 8,93, |9, 94, |10, 95,
153 154 155 156 157 158 159 160 161 162

1 11, 96,| 12, 97,| 13, 98,| 14, 99,| 15, 16, 17, 18, 19, 20,
163 164 165 166 100, 101, 102, 103, 104, 105,

167 168 169 170 171 172

2 21, 22, 23, 24, 25, 26, 27, 28, 29, 30,
106, 107, 108, 109, 110, 111, 112, 113, 114, 115,
173 174 175 176 177 178 179 180 181, 182

3 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
116, 117, 118, 119, 120, 121, 122, 123, 124, 125,
183 184 185 186 187 188 189 153 154 155

4 41, 42, 43, 44, 45, 46, 47, 48, 49, 50,
126, 127, 128, 129, 130, 131, 132, 133, 134, 135,
156 157 158 159 160 161 162 163 164 165

5 51, 52, 53, 54, 55, 56, 57, 58, 99, 60,
136, 137, 138, 139, 140, 141, 142, 143, 144, 145,
166 167 168 169 170 171 172 173 174 175

6 61, 62, 63, 64, 65, 66, 67, 68, 86,| 69, 87,| 70, 88,
146, 147, 148, 149, 150, 151, 152, 183 184 185
176 177 178 179 180 181 182

7 71, 89, 72,90,| 73, 91,| 74, 92,| 75, 93,| 76, 94,| 77, 95,| 78, 96,| 79, 97,| 80, 98,
186 187 188 189 153 154 155 156 157 158

8 81, 99,| 82, 83, 84, 85, 1, 104,| 2, 105,] 3, 106,| 4, 107,| 5, 108,
159 100, 101, 102, 103, 164 165 166 167 168

160 161 162 163

9 6, 109, 7, 110,| 8, 111,| 9, 112,| 10, 11, 12, 13, 14, 15,

169 170 171 172 113, 114, 115, 116, 117, 118,
173 174 175 176 177 178

KoHTpobHbIE BOPOCHI:
Yacme 1: Bknao yuenoeo 6 pazeumue ecmecmeosnanusi (Bompocnbl 1—85)

©CoNoOoO~wNE

HpeBHerpeueckue Guaocodsr:
JpeBHerpeueckue Gpuaocodsr:
HpeBHerpeueckne Gumocodsr:
JpeBHerpeueckue Gpuaocodsr:
HpeBHerpeueckue Gumocodsr:
JpeBHerpeueckue Gpuaocodsr:
Hpesuepumckue Gunocodsr: Tut Jlykpernuii Kap, [Itnemeii.
VYuenslie apadbckoro Bocroka: An-Xopesmu, An-bupynu, Aoy Anu Mon Cuna (ABulicHHA).
3anaiHOEBPONEHCKHUE YUEHBIE CPETHEBEKOBbSI.

10 VYuensie onioxu Bozpoxnaenus: Jleonapno na Buxum.

®danec, AHakcUMaHIp, AHAKCUMEH.
I'epaxmut, DOmnenoxd, [Tudarop.
Coxkpar, [1naToH.
JleBkumnm, JleMmokpur.
ApHUCTOTETb.
EBxnua, Apxumen, D0ukyp.

11. Vuensie snoxu Bo3poxaenus: @pandecko Masposuk u JI>xoBan bartucta Ilopra.
12. Vuensie snioxu Bospoxaenus: Buibsam ['unsoept.
13. Hukomnait KonepHuk.
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14.Tanuneo ["anunei.

15. JIxxopnano bpyno u Tuxo bpare.
16.Horann Kenuep.

17.Pene Jlexaprt.

18. 3Banmxenucta Toppuyennu u bnes [ackains.
19.0rtT10 on I'epuxke.

20.Pob6ept boitne u D1m Mapuotr.
21. ®panuecko Mapus [ pumanbau.
22.ITvep @epma u Onag Pemep.

23. Xpuctuas ['toireHc.

24.Pobeprt 'yk.

25.Ucaak HproTOH.

26.Tordppun Jleitbuu.

27.Jleonapn Dinep.

28.Kan Jlepon JI Anambep u XKozed Jlarparmk.
29.Kapn l'aycc.

30.M.B. JlomoHOCOB.

31. Yunbam ToMcoH.

32.Teopr Puxwman u J[xo3ed bmk.
33. AntyaH JlaBya3se.

34.10nuyc Maiiep.

35. JIxeiimc J[xoyib.

36. Pynonsd Knaysuyec.

37.Canu Kapso.

38. JIronBur bonbiMaH.

39. benpkamMmun OpaHKIINH.

40. ®pann Onunyc u I'enpu KaBenau.
41.Hapas Kynon.

42 . JIynmxu anpBanu u Aneccannpo BonbTa.
43. Aunpe Amnep u ["'anc DOpcren.
44.T'eopr Om.

45. Maiikn ®@apajeii.

46. Jxxetimc MakcBel.

47.T'enpux ['epir.

48.11vep byrep u Uorann Jlam6epT.
49. Tomac OHr.

50. Ortocren ®penens.

51.B.4. Cpyse.

52.T'ycraB Kupxrod u Pobept Bynsen.
53. Apman dwu3zo.

54.Kan ®yko.

55. Bunbsam ['epiens.

56.11.H. JleGenes.

57. JIxxozed Ipuctnu u Kapn Hleene.
58. Jl>xon JlanbToH.

59. Amazneo ABoraapo.

60. 1.11. Mennenees.

61. Makc [1nank.

62.A.I'. Croneros.

63. AnpOepT DUHIITEHH.
64.T'enapuk JlopeHt.

65. JIxo3zed TomcoH.



66.Yapns3 Bunscon u Bunbsim Pentren.
67.3pucT Pezepdopa u ['enpu Mo3znu.
68. Hunbe bop.

69. Aupu bekkepens u cynpyru Kopu.
70.1.14. UBanenko u I'.A. I'amoB.
71.JIyu ne bpoiins u Bepuep I'eiizenoepr.
72.Bonbdranr [Taynu.

73.mmanyun Kanr.

74.Jlannac.

75.A.A. ®punman.

76.T". Peccen u O. I'epummnpyHr.
77.K.b. Jlamapk.

78.4. JlapBuH.

79.K. Jlunneii.

80. Xopx Krosne.

81.Yapip3 Jlaitens u Tomac ManbTyc.
82.Horann Meunes.

83.B.U. Bepnanckwii.

84.JIym Ilacrep.

85. A.JI. UnxeBCKHiA.

Yactp 2: XUMHAYECKHE KOHIENINH U KOHIEeNINH OHO0JIOTHH.
Mmuoroo6pa3sue xxkuBoro mupa (sonpocot 86 — 152)

86.DBoonns XUMUYECKUX 3HAHUN: OOBSICHEHHE CBOMCTB BEIIECTB HA Pa3HbIX dTalax pa3BUTHUS
XUMUH.

87.DBoronKs XUMUYECKAX 3HAHUUN: BaKHEHIIMe Xumudeckue Teopur (B BOmpoce OOBsICHSIETCH,
MoYeMy TIPEJICTABICHHBIEC TEOPUU SIBISIFOTCS HanOoJiee BAKHBIMHU U KPAaTKO H3J1araloTcsi OCHOB-
HBIC TTOJIOKEHUS TEOPHUHA).

88. CoBpeMeHHbIC XUMUYECKIE MAaTEPHAIBI U KPUTEPUU UX HUCIIOJIb30BAHUS.

89. IlepcniekTUBHBIE HAIIPaBJICHUS Pa3BUTHSI COBPEMEHHOM XUMUH.

90. XuMuuecKkre OCHOBBI MPOIIECCOB JKU3HEICATETHHOCTH.

91.Posb COBpEeMEHHOW XMMUH B KU3HH YEJIOBEKA

92. YpoBHM OpraHM3alnuy KUBOM MaTepUH. MOJICKYJISIPHBII YPOBEHbD.

93. YpoBHH OpraHm3aIiiy KUBON MaTEPHUH. KJICTOUYHBIN YPOBEHb.

94. YpoBHM OpraHM3aliy )KUBOM MaTepUH. TKAHEBBI YPOBEHb.

95. VpoBHH OpraHu3aiiuy )KUBOH MaTEPHH. OpPTraHHBIA YPOBEHbD.

96. YpoBHM OpraHM3alyy >KHBOM MaTepuu: OpraHU3MEHHBIH YPOBEHb.

97.YpoBHM OpraHHU3alliy KUBOK MaTEPUH: TOMYJISIIHOHHO-BUIOBON YPOBEHb.

98. YpoBHM OpraHM3aluy KUBOM MaTepuH: OMOTeOIICHOTHYECKUI YPOBEHbD.

99. VpoBHM OpraHu3aliiy )KUBOK MaTepuu. Onoc(epHbIi ypOBEHb.

100. VYrieBombl: COCTaB U CBOMCTBA.

101. Kwupsl: cocTaB U CBOMCTBA.

102. IIpeanocwlIKd BOZHUKHOBEHUS KH3HU HA 3eMIIE.

103. CoBpeMeHHBIE TPEACTABICHHS O BOSHUKHOBEHHUH KU3HH.

104. HayanpHble 3TaIbl Pa3BUTHS KU3HH.

105. O6pa3oBanue pacTeHHUI U )KUBOTHBIX.

106. 3aBoeBaHue CyIIu.

107. DBomtomus HA3eMHBIX PACTCHHM.

108. DBouroIus )KUBOTHBIX (KPOME TO3BOHOYHBIX).

109. Dsomrouus MO3BOHOYHBIX.

110. OOmeH BewecTB U MPEBPALICHUE YHEPTUU B KIIETKE.

111. Xwumwuueckas opraHu3anusl KJICTKHA: HEOPTaHUUECKHE BEIIECTBA B COCTABE KIICTKH.
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112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.

XuMuueckas OpraHu3anusa KJICTKH. OpraHn4eCKHUEC BEIICCTBA B COCTABE KIICTKH.

Ctpoenue 1 QyHKIIMU KJIETOK: IPOKAPHOTEHI.
CrpoeHre U QyHKIUH KJIETOK: 3yKapHOTHI.
Krnerounas Teopus cTpoeHUsI OPraHU3MOB.
Hexnerounsie GopMbl )KU3HU, BUPYCHI.

Oransl pa3BUTHS T€HETUKH:
OTansl pPa3sBUTHUA T'CHCTUKM.
Oranbl pa3BUTHS T€HETUKH:
OTamsl pPa3sBUTHUA T'CHCTUKMU.
Oransl pa3BUTHS T€HETUKH:
OTansl pPa3sBUTHUA T'CHCTUKMU.
Dranbl pa3BUTHS T€HETUKH:
OTansl pPa3sBUTHUA T'CHCTUKMU.
CoBpemMeHHasl TeHEeTHKa Ha

OKPYKaIOIICH KHU3HH).

pabotsl I'. Mennens.

paboTel A. BelicmaHa.

pab6otsl I'. ne ®pu3a.

pabotsr T. Moprana.

pabotsl I'. Memnepa.

pabotsr [Ix. bunna u 9. Taryma
pa6otsl JI. Yorcona u ®@. Kpuka

JOCTH>KEHHSI 1 OCHOBHBIE HAaIIPaBJICHUSI COBPEMEHHOM T€HETUKH
cnyx0e y 4denoBeka (MCIOJIb30BaHHE TOCTHKCHUI TCHETHKH B

126. Ilodyemy MyTaIMy Ha3bIBAIOT 'MPUYYIAMH T€HETHUKH .
127. Meronbl CeNeKIUN PACTEHUH U )KUBOTHBIX.
128. Cenekius MUKpPOOPTaHHU3MOB.
129. [locTuxeHHS ¥ OCHOBHBIC HAMPABJICHHS COBPEMEHHOMN CEJICKIIUH.
130. EctectBo3znanune XVII — nepoii monoBuHbl XIX Beka 0 MPOMCXOKICHUH YETIOBEKA.
131. CoBpeMeHHbIE JOKA3aTEIbCTBA POUCXOKACHUS U HBOJIOIMH YeJIOBEKa.
132. AOGuoTtHdYecKue IpearnoChUIKH aHTPOIOCOIIMOTEHE3A.
133. buonoruueckue npeanochbUiKi aHTPOIIOCOIIOTeHE3a.
134. T'ene3uc co3HaHUA U SA3bIKA.
135. CouunanbHble MPEANOCHIIKM aHTPOIIOCOIMOTEHE3a: BOSHUKHOBEHHE TPY/Ia.
136. CouumanbHble MPEANOCHUTIKH aHTPOMOCOIMOTEHE3a: pa3ieJieHue Tpyaa.
137. DBomionus KyiabTyphI.
138. AnbpTepHATHUBHBIE TIOJIXO/IBI K TPOUCX 0K ICHHUIO YEIIOBEKA.
139. 3nopoBbe yenoBeka u mpodiiemMa 310pOBOro 00pasa KU3HH.
140. EpauwHCTBO YenmoBEKa U MPUPOIBI.
141. Baneonorus.
142. bBuosTHKa, HCTOPHS Pa3BUTHS M OCHOBHBIE MPOOJIeMbl (3KEIaTe/IeH aHaaHu3 OCHOBHBIX IPO-
0JieM OMOITHKH C MO3MIINK BRIOPAHHOW CIICIUATBHOCTH WM HAMPABJICHUS IESTCILHOCTH).
143. DOmoumy U UX BUIBI.
144. MHccrnenoBauus B 007aCTH YEIOBEYECKOIO MO3Ia.
145. ®wuswuka Ha ciry)0e OMOJIOTHH.
146. Xwumus Ha ciayx0e Onomoruu.
147. Crpyxkrypa 6uochepsi.
148. KpyroBopoTsl BEIIECTB B PUPOJE: KPYTOBOPOT BOJIBI.
149. KpyroBopoTsl BEIIECTB B MPUPOJIC: KPYTOBOPOT YIJIEpOa.
150. KpyroBopoTsl BEIECTB B IPUPOAE: KPYTOBOPOT a30Ta.
151. KpyroBopoTsl BEIIECTB B MPUPOJIE: KpyroBopoT (hopdopa.
152. KpyroBopoTsl BEIIECTB B IPUPOAE: KPYTOBOPOT CEPHI.
Yacrtp 3: [Ipoucxo:xknenue Beenennoii. [IponcxozkiaeHue, cTpoeHne H reoJioruyeckoe
pa3Butue 3emun. buocdepa 3emiiu u 3KoI0rHYecCKUE MPOOIEMBI.
Camoopranu3anus B ;KHBOii 1 He:KUBOIi mpupoae (Bompocsr 153 — 189)
153. ApxeoacTpoHOMHUS U OOBEKTHI €€ UCCIICIOBAHHUS
154. AcTpoHOMHS NPEBHHUX NHUBWJIM3AIUNA. E€TUMETCKOW, ITyMEpPCKO-BaBUIOHCKOM, KHUTaHCKOM,

Maiisi, al[TeKOB, HHKOB (IO BBIOOPY)
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155.

dopmupoBaHue KaJeHIapel y MPeICTaBUTENCH Pa3InYHbIX KyJIbTyp (BO3MOXKEH BBIOOp O11-

HOW W3 KYJbTYp: €THUIETCKON, ITyMEPCKO-BABUIIOHCKOM, KUTACKOM, APEBHETPEYECKON, TPEB-
HEPUMCKOM, Maiis, allTeKOB, HHKOB U JIp.)

156. Pa3BuTHe acTpOHOMHUYECKHX MPEACTABICHUIN B JOKIACCHUECKUI TIEPHO]T €CTECTBO3HAHMS.

157. PasButue acrponomuu B Poccun B XVI| — XIX B.B.

158. Co3nanne HaydHBIX 00CepBATOPHUIl — HOBBIHM ATal B pa3BUTUU aCTPOHOMHUHU

159. Dsgomronus BeeneHHOI.

160. PenukTOBOE HU3ITyYCHHE

161. Ilpoueccsl, MPOUCXOISAIIUE TP 3BE3THOM HYKICOCHHTE3€

162. OO6pa3oBaHrE XUMUYECKUX DJIEMEHTOB

163. KocMmonoruueckue monenu Beenennoi

164. 3Be3nbl, UX CTPOCHHE.

165. Dmomtonus 3BE3 .

166. Tlamaktukw.

167. Pa3BuTHe npeacraBieHuit o mpoucxoxaeaun 3emnu a0 korma XVIII B.

168. Atmocdepa 3emiu u atMochepsl APYTUX IMUIAHET 36MHOM TPYIIITBI: CXOJICTBO U PA3THMIH

169. TekroHHuecKue MPOIECCH Ha 3eMJIe U MX TPOSIBICHUS

170. Teopuu 3BOIMIONNUH 3EMIIH: TEOCUHKIMHAIBHASI TEOPHSI.

171. Teopuu 3Bomounu 3eMiu: Apeii) KOHTHHEHTOB.

172. Teopuu 3BOMIONNUN 3€MJIU: TEKTOHUKA IUTAT U OPOTCHE3.

173. Kuumar, popMupoBaHue U 3BOTIOLHS.

174. Tlpupoaubie pecypchl 3eMIIH U MPOOJIeMa X PAIIMOHATILHOTO UCITOIb30BAHUS.

175. OcHOBHBbIE 3aKOHBI HKOJIOTHUH.

176. CamoopraHu3yrOIIMECs CUCTEMbI M KX CBOWCTBA.

177. Touka 6udypkanuu u aTTpakTop.

178. TlonoxuTenbHBIE U OTPUIIATEIIbHBIE OOPATHBIC CBSI3H.

179. Yenoek kak camoopranusymomasics cuctema. [IpobGiema BbIOOpa B AKHU3HHU YeIIOBEKA.

180. Ponb o030HOBOTO ci1osi B Orocdepe. DakTopshl, BIUSAIONINE HA pa3pyIICHHE 030HOBOTO CIIOS.

181. OOpa3oBaHue KUCIOTHBIX JOKIEH, UX BIMAHUE HA OMOC(epy U METOMAbI UX MperoTBpalle-
HUSL.

182. Ilapuuxosslii 3dekT u ero BiusHUE Ha OHOCheEpy.

183. Dxonormyeckue mpoOIeMbl COBPEMEHHBIX TOPOIOB

184. PanmoaxkTuBHOE BO3/eHcTBUE HA OHOChEpy.

185. I'mobGanbHOE MOTEIUICHHE, €T0 MPUYUHBI B CTIOCOOBI TTPEIOTBPAICHUS.

186. HoBble TeXHOIOTUH U UX POJIb B COXPAaHEHUH OHOC]EPHI.

187. CoBpeMeHHBIE IKOJIOTHIECCKHE KaTacTPOQHI.

188. [IIpoGiema 4yuCTON BOABI: UCTOYHUKHU 3arpS3HEHHs, METOJIBI UX YCTPAHEHHSI U OYHUCTKA BO-
JTBI.

189. MupoBoil okean u ero BiausiHHE Ha Ouocdepy. M3menenus, npoucxoasduire ¢ MHUPOBBIM
OKEaHOM.
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