MuHHnCcTEpPCTBO KYJBTYPHI U Typu3Ma Kany:kckoi o0actu
I'BIIOY KO «Kany:xckuii 00J1aCTHOM KOJLIEIK KYJIbTYPbl H HCKYCCTB)

YTBEPXIEHO:
ITpukazom Ne 103/1 ot «01» centadps 2023 r.

PABOYAS TIPOTPAMMA YYEBHOM JUCIIUIIJIMHBI

O/l. 01.04 ECTECTBO3HAHUE

g cnenuajgbHoct CIIO

52.02.04 AKTépCcKOe HCKYCCTBO MO BUAY «AKTEP APaMaTHYECKOI0
TeaTpa u KNHO)



PaGouas nporpamma yuebHo# aucuuruinabl «EcTecTBO3HaHME» pa3paboTaHa Ha
ocHoBe DenepalibHOrO rocyapCTBEHHOT0 00pa30BaTeIbLHOTO CTaHAapTa (J1anee —
®I'OC) no cnennaIbHOCTH CpeIHEero MpodeccuoHaaILHOro 00pa3zoBaHus (jaee
CIIO) .

Pabouas mporpamMma IUCIUILIMHBI pazpaboTaHa Ha OCHOBE:

- ®denepanbHOro TroCyJapCTBEHHOTO OOpa30BATENBLHOIO CTaHIapTa CPEIHETO
oO1ero o06pa3oBaHusi, yTBEPKICHHOIO MpUKa3oM MuHHCTEpCcTBa 00pa30BaHUS U
Hayku Poccuiickoit @enepannu Ne 413 ot 17.05.2012 r ¢ U3MEHEHUAMU.

- denepalbHOTO TOCYIApPCTBEHHOTO O00pPa30BATENbHOTO CTaHIApTa CPEIHEro
npodeccuonansHoro obpazoanus (manee — ®I'OC CIIO) mo crnenuanbHOCTH
52.02.04. AKTepckoe HCKYCCTBO IO BHJIAM «AKTep APaMaTHYECKOro Tearpa M
KHHOY.

- ¢ yueroM «KoHuenuuu npenoaaBanus 00111€00pa30BaTENbHBIX TUCIHUILUIMH C
y4eTOM npohecCuoHaNbHOM HaNpaBJIEHHOCTH nporpaMm CpeIHero
npodeccuoHaNbHOTO 00pa3oBaHUsl, pealu3yeMblXx Ha 0a3e OCHOBHOIO OOIIEro
oOpa3zoBaHus», YTBEPKIEHHON pacnopsbkeHuem MunucrepctBa IIpocseienus
Poccuu ot 30 anpens 2021 r. N P-98.

- IIpumepHou nporpammsl «EcTtecTBO3HAHUE», peKOMEHI0BaHHON DenepaabHbIM
roCcyAapCTBEHHBIM OIOKETHBIM 00pa3oBaTeNbHbIM yUpexJaeHUEM
JOTIOJTHUTENBHOTO MpodecCHOHANbHOTO 00pa3oBaHusi «MHCTUTYT pa3BUTHS»
(®T'BOY AITIO UPIIO) B kauecTBE NPUMEPHOM MPOTrpaMMBbl ISl peaTn3aluu
poecCHOHATEHOTO oOpa3oBaHuUs OCHOBHOM npodeccuoHaTLHON
obpazoBarensHoi mporpamMmbl CITO Ha 6a3e ocHOBHOTO 00IEro oOpa3oBaHUS C
MOJIy4YE€HUEM CpeHero o01ero oopazoBanus, yreepxkaenHon 30.11.2022r.

Opraamanus-pazpadorunk: [BIIOY KO «Kamyxxckuii 001acTHON KOJIIEIK
KYJIBTYPBl B HCKYCCTB)»

Pazpabotuuk: banakuna EBrenusi EBrenneBHa, npemnogasarens [ BIIOY KO
«Kamyxckuil 001acTHON KOJUIEIK KYJIbTYPhl U UCKYCCTBY», T. Kanyra, k. 0. H.

Paccmotpena Ha 3acenanuu TTIK Onobpena IlemarornyeckuM COBETOM
I'BIIOY KO «Kamysxckuit o6macTHON I'BIIOY KO «Kamyxckuit oOiacTHOM
KOJUIEIK KYJIBTYPBI U UCKYCCTBY KOJUIEIK KYJIBbTYPhI U UCKYCCTBY
[Tporokon Ne 1 ot 30.08.2023 r. npotokoa Ne 1 ot 31.08.2023 r.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMbBI YYEFHOI

1.1.

MecToO

JANCHUIIJINHBI
«ECTECTBO3HAHHUE»
yueOHO!i JUCUMILIMHBI B

npodeccnoHaIbLHON 00pa3oBaTeJIbHOM MPOrPaMMBbI:

yueOHas nucumiuinHa «EcTecTBo3HaHME» sBISETCS 00A3aTENbHONW YaCThIO
001enpoPEeCCHOHAIBHOTO I[MKJIa OCHOBHOM 00pa30BaTEeIbHOM MNpOrpamMMbl B
cootBeTcTBUU ¢ PI'OC CIIO no crienuajibsHOCTH.

1.2. Heanb
AUCHUIJIUHBI:

U IUIAHUpPYeMble

CTPYKTYpe

pe3yJibTaThl

OCHOBHOM

OCBOCHHMS y4eOHOi

B pamkax mnporpamMmbl yueOHOW IHUCHUIIMHBI OOYYAIOIIMMUCS OCBAaUBAIOTCS

YMCHH: U 3HAHUS.

Koapt OK wu IIK, xoTopble aKkTyaJqu3upywTCcs NPH H3YYEHHH Y4eOHOM
aucunianael: OK 01, OK 02, OK 04, OK 07.

Koa m HauMeHOBaHHe
dhopmupyembIx
KOMIIeTeHI M i

HnaﬂnpyeMue pe3yJbTaThbl OCBOCHUS TUCHUIIINHBI

Oouue

I[HCHPIHJII/IHapHLIe

OK 01. Bri6bupats
CcrocoObI penIcHUs 3a1a4
poheCCHOHATBHOMN
JeATEeIbHOCTH
MPUMEHUTEIBHO K
Pa3UYHBIM KOHTEKCTaM

- BOCIIPUHHUMATH 33/1a49y U/WIU MPodiieMy B
PO eCCUOHATBHOM H/WJIH COUAIEHOM
KOHTEKCTE;

- aHAJIM3UPOBATh 3aJ1a9y /WK IPoOIeMy u
BBIJIETISITEH €€ COCTaBHBIE YaCTH;

- IUTAHUPOBATH ITAITBI PEIICHUS 3a/1a4H;
COCTAaBJIATD IUIaH JIEHCTBU,

- 3¢ (eKTHBHO MCKATh HHPOPMALIHIO,
HEOOXOTUMYIO ISl peIICHUS 3a1a9y W/ TTH
TIPOOIIEMBI;

- OIpeACTATh HEOOXOIUMBIC PECYPCHI;

- BJIaACTh aKTyaﬂbeIMl/l METOdaMHU paGOTbl B
npoeCCUOHATBHOM U CMEXKHBIX cepax;

- peanu30BbIBATh COCTABIECHHBIN TUIAH;

- OLIEHUBATh PE3YJIbTAT U MOCIEACTBHSI CBOUX
JIEHCTBUI (CaMOCTOSITENILHO WM C TIOMOIIBIO
HaCTaBHUKA;

- OCO3HAHHO HCII0JIb30BaTh HEOOXOINMBIE
peveBbIe CPEeCTBA IS PEIICHUSL
KOMMYHUKATHBHBIX 331324

- TPaMOTHO M3JaraTh CBOM MBICIIH Ha
TOCYapCTBEHHOM M MHOCTPAaHHOM SI3BIKAX;

- OTCTaMBaTh CBOIO MPAYXKIAHCKYIO MO3UIINIO;

- IPOSIBIIATE TOJIEPAHTHOCTH K IPYTUM
HapoJaMm U HHOU KyJbTYpE;

- OCO3HABaTh JJMYHOCTHBIN CMBICT 00Y4EHUS U
CaMOpa3BUTHS;

- CaMOCTOSTENBHO ONPEACIATh SN
COOCTBEHHOW TPACKTOPHH PAa3BUTHS;
- CaMOCTOSITEIBHO  OIPEICIIATh
JIOCTHIKEHUS 3asIBJICHHBIX LIEIIEH;

- YCTaHABIMBATH MPUIHHHO-CIICCTBCHHBIE
CBSI3H;

CII0COOBI

- c(hopMHpOBaTh NPEACTABICHUS
0  LEJIOCTHOH  COBpPEMEHHOM
€CTECTBEHHO-HAY4YHOH  KapTHHE
MHpa, O NPUPOJE KaK eJNHOMN
LIEJIOCTHOM cHucCTEME, 0
B3aMMOCBSI3H YEJIOBEKA, TIPHUPOIBI
U 0011ecTBa; O IPOCTPAHCTBEHHO-

BPEMEHHBIX Macmradax
Bcenennoii;

- MOHUMATh 3HAYUMOCTb
€CTECTBEHHO-HAYYHOI'O  3HAHUS
JUISt Ka)J10ro 4eJIoBeKa,
HE3aBHCHMO oT ero
npogeCCUOHATBHOM

JCSITETBHOCTH, PA3IN4aTh (HaKThI
u OILICHKH, CpaBHHUBATh
OLIEHOYHBIE BBIBOJBI, BHIETH HX
CBA3b C KPHUTEPHUSAMH OLCHOK W
CBSI3b KPUTEPHEB C OTIPENeIEHHON
CHCTEMOM IICHHOCTEH.




- OIICHUBATh U 00OCHOBBIBATh CBOM JICHCTBUS
(TekyIue U IIaHuPYEeMBIC;

- OCBOCHHE U HCIIOJIb30BAHHE
MEKIIPEIMETHBIX TTOHITHH ¥ YHHUBEPCATbHBIX
Y4eOHBIX JIEUCTBHIMA

- OBJaZicHUC HaBBIKAMHM yueOHO-

HCCIIEI0BATEIbCKOM, MPOEKTHOU u

COIMAIbHOM IeITeIbBHOCTH
OK 02. Ucmons30BaTh -OTIPEACIIATh 33291 JJIsI TTONCKa - BJIAQJETHh 3HAHUAMH O HauoOoJee
COBPEMEHHEBIE CPEACTBA nHPOPMaINH; Ba)KHBIX OTKPBITHAX u
MOMCKa, aHaJlh3a 1 - OTIpeNeNATh HEOOXOIUMbIE HCTOUHUKH JIOCTUKEHUSIX B obnactu
HMHTEPIPETAIHH WHPOPMaINH; €CTeCTBO3HAHUS, MOBIHIBIINX Ha
nH(pOpMaNUN U - IUTAHUPOBATH TPOIIECC IMOUCKA; JBOJIIOLIHIO TIpeICTaBICHUI
HHPOPMAIMOHHBIC CTPYKTYPHPOBATh MOJIy4ACMYIO 0 MPHUPOJIC, HA PA3BUTHE TCXHUKU
TEXHOJIOTUU ISt UH(POPMALHUIO; U TEXHOJIOTHIA;
BBITIOJTHEHHS 3a71a4 - BBJICTISITH HanboJiee 3HAYMMOE B MIEPEUHE - copMHPOBaTh TPEACTABICHUS
npoeCCHOHATBHOMN UHpOpMALUY; 0 HayyHOM METOJE IO3HAHUS
JIEATETBHOCTH OIICHUBATh MPAKTUICCKYIO 3HAUUMOCTh MPHUPOJBI U CPEICTBAX H3YUYCHHS

pe3yJIbTaTOB MOKCKA;
- 0(hOpMIIATH PE3YNIBTATHI IOMCKA, TPUMEHATH
cpeacTBa MH(MOPMAMOHHBIX TEXHOJIOTUH IS

Meramupa, MaKpoMHupa u
MHKPOMHPA; BIaJCHUE TPUEMaMHU
€CTECTBEHHO-HAYIHBIX

penieHust mpoQecCHOHANBHBIX 331a; HaOIroneHNH, OTIBITOB
- UCTIOJIb30BaTh COBPEMEHHOE IIPOIPaMMHOE HCCIIeIOBaHUN " OILICHKH
obecrieueHue; JOCTOBEPHOCTH TTOTY9EHHBIX
- UCTIOJNIb30BAaTh Pa3IHYHbIe IU(PPOBbIC pe3yIbTaToB
CpelcTBa AJs PelleHus NPohecCHOHAIBHBIX
3ajay;
- OCO3HaHHO MCHOJIB30BaTh HEOOXOANMBIC
pedeBble CpeacTBa Ui peleHust
KOMMYHHUKAaTHUBHBIX 3a/1a4

OK 04. D dexruBno - Y4acTBOBAaTh B JUAJIOTax HA 3HAKOMBbIE - BIAJCTh MOHATUIHBIM

B3aMMOJICHCTBOBATh U
paboTaTh B KOJUIGKTHBE H
KOMaHJ1e

obmue u mpodeccnoHaIbHbIE TEMBI,

- CTPOUTH MPOCTHIC BEICKAa3BIBaHUS O cede,
CBOCH MpodeccCHOHANTBHOHN NeITeIHbHOCTH;

- OCO3HAaHHO HCTIOJIE30BaTh HEOOXOAUMBIE
pedeBsIe CpeaCTBa ISl PeIICHHS
KOMMYHHUKATHBHBIX 3a7ad IPU
B3aUMO/ICHCTBUH B KOJUIEKTHBE M KOMaHJIE B
xoz1e poheCCUOHANTLHO e TeTbHOCTH.

- OcBOEHHUE U UCTIONB30BaHUE
MCKIPEAMETHBIX MOHATHH 1 YHUBCPCAJIbHBIX
y4eOHBIX JIeHCTBUIA

- TOTOBHOCTPH K CAMOCTOSITEIIEHOMY
TUTAHUPOBAHUIO U OCYIIECTBIICHUIO yUeOHOM
JeSTeTBbHOCTH, OPTaHU3alNU YIeOHOTO
COTPYAHUYECTBA C MeAarOTHYSCKIMH
pabOTHUKAMU U CBEPCTHUKAMH, K YIaCTHIO B
MTOCTPOCHUH WHINBUAYaIbHON
00pa3oBaTeNbHON TPACKTOPHUU

- OBJIAJICHHE HABBIKAMH y4eOHO-
HCCJIEI0BATEIIbCKOM, IIPOEKTHOU U
COLIMAJIBHOM JEATEeIbHOCTH;

- 'PaMOTHO MU3J1araTb CBOM MbICJIM Ha
TOCYAapCTBEHHOM Y MHOCTPAHHOM A3BIKaXx;
- OTCTAaUBATh CBOO TPaXKTAHCKYIO MO3HIIUIO;
- IPOSIBIISITH TOJCPAHTHOCTH K APYTHM
HapoJaM U WHOU KYJIBTYpE;

- BIIA/IETh HOPMaMH MEXKYJIbTYPHOTO U
MEKIIMYHOCTHOTO OOIIEHHS

anmnapaToM €CTeCTBEHHBIX HayK,
MO3BOJISIIOIIMM  T103HABAaTh MHUP,
y4acTBOBaTh B JHMCKYCCHSIX IO
€CTECTBEHHO-HAYYHBIM
BOIIPOCaM, HCTIOJIb30BAaTh
pas3iuyHbIe HCTOYHHUKH
UHPOPMAUU OIS TOATOTOBKH
COOCTBEHHBIX Pa0OT, KPUTUUCCKU
OTHOCHUTbBCSI K COOOIICHUSIM
CMU, coaepxamuM Hay4YHYIO
uHdopmanuio

OK 07. ConeticTBOBaTH
COXPaHCHHIO
OKPYKaIOIIeH Cpebl,
pecypcocOepeKeHHIO,

-TIPOSIBIISITH c(hOopMUPOBAaHHOCTH
9KOJIOTHYECKON  KYJIBTYpHI, ITOHUMAaHHe
BIIMSTHUS COIMAJILHO-9KOHOMHYECKHUX

IpPOLIECCOB  HA COCTOSHME NPUPOAHOM 1

- YMETh IPUMEHSTH €CTECTBEHHO-
HayJHbIC 3HaHUS UTS OOBSICHEHUS
OKPYKAIOIIHX SIBIICHHIA,
COXpaHeHHUs 310POBbS,




NIPUMEHSTH 3HaHHS 00 COLIMAIIBHOW Cpelibl, OCO3HaHUE TII00AILHOTO obecreueHus: 6e30MaCHOCTH
N3MEHEHHH KiIuMara, XapakTepa 9KOJIOIHYECKUX IpooIieM KHU3HEACSATEIBHOCTH, OEPEKHOTO
NPUHLIUIBI OEPEKITNBOTO OTHOIIECHUS K IPUpPOAE,
IIPOU3BOJICTBA, paIOHAIBHOTO

3¢ PEeKTUBHO JIeHCTBOBATH IPUPOAONOIb30BAHNUS, & TAKXKE
B UpE3BBIUAHHBIX BBINOJIHEHHS PO IPAMOTHOTO
CUTYaIUsIX HOTPEOUTENS

B pesynbraTe 0cBOEHUS AUCHUIIIMHBI O0yUYaOIIUICS TOIKEH YMemb:

OpUEHTHPOBATbCS B COBPEMEHHBIX HAYUYHBIX MOHATUSAX M HH(pOpMaLuu
€CTECTBEHHOHAYYHOTO CO/IEpIKaHMSI;
paboTaTh C €CTeCTBEHHOHAy4YHOW HWH(pOpMaluend: BIaJAeTh METOJaMU
IIOMCKA, BBLACIATh CMBICIOBYIO OCHOBY W OLIEHMBAaTh JOCTOBEPHOCTH
uHbopmaIuy;

UCIIOJIb30BaTh €CTECTBEHHOHAYYHbIE 3HAHUS B MOBCEIHEBHOM KU3HU JIs
obOecrieueHrs 0€30MaCHOCTH KM3HENECATEIbHOCTH, OXpPaHbl 3740pPOBbA,
OKpY’KaroIlel cpeibl, SHEProcOEepeKEHNUS;

B PE3YIbTATC OCBOCHUSA AVCHUIIIIMHBI O6yanOHlHﬁCH JOJDKCH 3HAMb.

OCHOBHBIC HAYKH O TIPUPOJIE, UX OOITHOCTh U OTJIMYNS;
€CTECTBEHHOHAYYHbI METOJl MO3HAHUSI U €ro COCTAaBIAIOIINUE, €IUHCTBO
3aKOHOB ITPUPOABI BO Beenennoi;

B3aMMOCBSI3b MEXAY HAayYHBIMH OTKDPBITHSIMH W PA3BUTUEM TEXHUKHU U
TEXHOJIOTH I;

BKJIa]{ BEJIMKHUX YYEHBIX B dbopmupoBaHue COBPEMEHHOMU
€CTECTBEHHOHAYYHOU KapTUHBI MUPA




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHOUIJINHBI

2.1. O0beM yueOHOM NTMCHUILUIMHBI M BHAbI Y4e0HO padoThI

Buna yuyeO6Hoii padoThl

Oovem uacos

MakcumajibHast ydyeOHasi Harpy3Ka (Bcero) 106
O0s13aTesibHAs ayIMTOPHAasA yueOHasi Harpy3Ka (Bcero) 78
B TOM YHCJIE:

TEOPETUYECKH 3aHSITHSI 64
NPAKTUYECKHUE 3aHATUS 14
KOHTPOJIbHBIE pa0OTHI -
KypcoBas pabota (mpoekr) (re npedycmompeHo) -

CamocrosiTesibHasi padoTa 00y4armerocsi (Bcero) 28

B TOM YHUCJIC:

caMOCTOsITeJIbHas paboTa HajJ KypCcOBOM paboToil (TIPOEKTOM)
(He npedycmMompeHo)

HUmozosas ammecmayus 6 chopme IK3amena (2 cemecmp)




2.2. TemaTuyeckid IJIAH U COAepPKAHUE YUeOHOI JTUCHUMIINHBI «ECTEeCTBOZHAHUE)

HaunmenoBanue pasgenoB u | Coaep:xaHnue yueOHOI0 MaTepHaJia, JJadopaTopHble H NPaKTHYeCKHe padoThI, caMocTosATebHasA | O0beMm | YpoBeHb
TEeM padoTa 00y4yaloumxcs, KypcoBas padot (IIPOeKT) (eciu npedycmompervl) YacoB | 0CBOEHHUS
1 2 3 4
1 cemecTp
Tema 1. [locTpoenue EcrectBo3Hanue kak Hayka. [laHopama COBpEMEHHOro e€cTecTBO3HaHUA. ECTECTBO3HAHUE B CUCTEME
€CTECTBEHHOHAYYHOIr'0 3HaHUs | KyapTyphl. Ilonstue Hayka. @yHkuuu Hayku. Tpu ypoBHsa 3HaHui. Hayunoe 3Hanume. Kpurepun
KAaK CUHEPTreTHUYECKHI pa3nuusg ryMaHUTaApPHOTO U €CTECTBEHHOHAYYHOT'O 3HAHUS. ) )
rpowuecc [lonsTne «cuHepreTuka». 3apokI€HUE €CTECTBEHHOHAaY4YHOro 3HaHus B [IpeBHeit I'penun. I'unoresst
u ux Bepudukanusa. Teopun u ux GpyHaamMeHTanbHasi posib B HayKe. TUTIBI TEOPUN U UX TPUMEPBIL.
Tema 2. DOmnupuyeckue [lonarue «Meron» M METOAONOTHA Hayku. BceoOmume, oOlieHay4yHbIE, YaCTHOHAYYHBIE METOBI.
METO/1bl HAY4YHOI'O NMO3HAHUS OMIUpUYECKHEe METOJbl TMO3HAHMS: HAONMIOJeHHe, H3MepeHHe (MPUEMbl), HKCIEPUMEHT. Buabl ) )
HaOmronenuil. Buasl sxcnepumMenToB. OTiIMYHe SKCIEPUMEHTOB OT HA0JI0JCHHUS.
Tema 3. TeopeTuueckue Cytp metonoB unaykiuu (®. bokon). Jemykuwms, P. Jlekapr. AOcTparupoBaHue, Hjieaau3aius,
METO/Ibl HAYYHOT'O IT03HAHUS dopmanuzanus. OOuieHayyHble METObI, MPHUMEHSEMbIE HA SMIHPUYECKOM U TEOPETHUYECKOM
YPOBHSIX NO3HAHUS: aHAIN3, CHHTE3, MOJACIMPOBAHNE, aHAIOTUsA. ECTeCTBO3HAHNE KaK 3MIIMpPHUYECKast 2 )
obmacte 3HaHUA. OT SMIIUPUYECKOTO M3YyUYCHUS SIBJICHUN M OOBEKTOB MPHUPOJABI K TEOPETUYECKOMY
0006meHno (moctpoeHue GyHIaAMEHTATHHOTO 3HAHNSA).
Tema 4. CTpyKTypHBIE [Tonstue «matepusi». Vcropudyeckoe CTaHOBJIEHUE B3IUISIOB Ha MaTteputo. VHTeHCHBHas u
YPOBHM OpPraHU3aLMU MAaTEPUHU | SKCTCHCHBHAs OeCKOHEYHOCTh BceneHHolt u  Matepuu. ATpuOYTBI MaTepHH: CHCTEMHOCTb,
CTPYKTYPHOCTB, IPOCTPAHCTBO, BPEMSI, OTPAKEHUE, IBUKEHHUE, CAMOOPTaHN3aLMSI. ) )
[onsarue «cTpykrypHOCTB». CTPYKTYpHbIE YPOBHHM KUBOM, HEXKUBOW Marepuu, counyma. OObEKTHI
Meramupa, MaKpoMHpa, MUKPOMHUPA.
Tema 5. CtpykTypa Ilonatne «CTpyKkTypHble ypOBHM». Muxkpomup. IIaTe ypoBHEW oOpraHu3anMu BEILIECTBA:
MHUKpPOMHUpA U MOJIEKYJISIPHBIMA, aTOMapHbIN, HYKJIOHHBIM, KBAapKOBBIM, cynepcTpyHHbIM. I[lnanerapnas Mojaenb
byHaamMeHTanbHbIC ctpoenusi atoma 3. Pesepdopna u H.X.JI. Bopa. DnemeHTapHble 4acTHUIIBI: IPOTOHBI, 3JIEKTPOHBI, 2
B3aUMO/ICUCTBUS MO3UTPOHBI, HEUTPOHBI, KBapKU U JBa UX Kjacca (Me30HBI U OapuoHbl). OyHIaMEHTAIbHbBIE TUIIbI 2
B3aUMOJICHCTBUA: CHIIbHOE, cjaboe, 3JIEKTPOMAarHUTHOE, TPaBUTALMOHHOE. 3aKOH BCEMHPHOTO
tarotreHus: M. HerotoHa.
[Ipaktuueckast padora. C ucnonp3oBanuem tadbmuisl (.M. MenneneeBa 3aprcoBaTh 3JEKTPOHHBIC
KOH(QUTYypalluM, SHEpreTudeckue siueiku, cxemy mno Koccemo st yka3aHHBIX XMMHYECKUX 2
JJIEMEHTOB.
Tema 6. Cmena GhU3HIECKUX [Tonstne «xaptuHa mupa». MexaHucTUYECKas, SJEKTPOMArHUTHAs KapTUHbI MHpa W KBaHTOBO- 5 5




KapTHH MHpa

BOJIHOBOM Jyasin3M. OCHOBHBIE IMOCTYJIATHI M TIOCIIEIOBATEIH.

Konnenmuu mnpedopmusMa, JaraacOBCKHN JIETEPMUHU3M, TPUHIMUN Onu3konericTBus Dapanes u
nansHoneucTBuss M. Hprotona. JIBHkeHHME OT KOPIYCKYJISPHBIX B3IVISZIOB HAa MAaTEpUIO0 K
KOHTHHYaJIbHbIM M KBAaHTOBbIM. OCHOBHBIE (OPMBI CYIIECTBOBAHMS MATE€PUM B TMOHUMAaHUHU
COBPEMEHHOU (PU3UKHU: BEUIECTBO, MOJIE, BAKYYM.

KopmnyckynsipHo-BosiHOBBIE  cBoiicTBa cBeta. KopmyckymspHas runore3a cBeta M. HbrotoHa.
BonnoBass runote3a ['roiirenca. /loka3zarenbCTBa BOJTHOBOM M KOPHYCKYJISIPHOM HPUPOJBI CBETA.
[IIxana 37eKTPOMarHUTHBIX BOJIH.

Tema 7. IIpocTpaHcTBO 1
BpeMs

OnpeneneHne «IIpoOCTPAHCTBO», «BpeMs». BceoOmme CBOMCTBaA MTPOCTPAaHCTBA U BPEMEHHU.
Cneuuduueckre CBONHCTBA MPOCTPAHCTBA: MPOTSKEHHOCTh, HEMPEPHIBHOCTh, TPEXMEPHOCTH,
CUMMETpPHUSs1, U30TPOIHOCTD U T.II.

Crneuuduueckre CBOMCTBa BpEMEHHU: OJTHOMEPHOCTh, HEOOPATUMOCTb, ITIUTEITbHOCTb.

Tema 8. [IpoucxoxaeHue u
3BOIONMS BeenenHou u
COJIHEYHOU CUCTEMEI

Bonbmoi B3pbiB. MHQIAIMOHHBINA, TOpSYMN, MOJICKYJISPHBIH, HYKJICAPHBIM STambl B 3BOJIIOLUHU
Bcenennoii. ®opmupoBanue npoctpancTBa Beenennoit. Cunrtes Bemecrsa Beenennoii. HeGynsphas
teopust Kanta- Jlanmaca. Otanbl 3apoxaeHuss COJIHEUHON CHCTEMBI: C)KaTHE ra3oNbUIeBOTO oOIaka
1I0CJI€ BCIBIIIKM CBEPXHOBOW 3B€3/bl, ()OPMHPOBAHUE COIHEYHON CBEPXKOHOPHI, KOHJECHCALUS U
MOHU3AIUS BEIIECTBA, aKKpeUus IJIaHe3uMasel, (OopMHUpPOBaHUE 3apOJIBIIICH IUIAHET, CTAHOBIICHHE
OCHOBHOM MacChI IUIAHET, 3apOXKAECHUE CIIYTHUKOB IIaHeT. Bo3moxkHoe mpoucxoxaenue [Inyrona.

Tema 9. CranoBieHue
IUIaHETHI 3eMIIA

Crtpoenne Comueunoit cuctembl. [lnanersr 3eMHONW M HE3eMHOW TpyNmbl (IIAHETHI THUTAHTHI). WX
xapaktepuctuka. Onucanue miaHetr ConHeyHo# cuctembl. CTaHOBJIEHUE TUTAHETHI 3eMJISL: TTOSIBIICHUE
3apozplllia TUTAHETHI, OCThbIBaHWE 3emui, JIyHHBIM STam 3BOJIIOIMHU, TMOBTOPHBIM pa3orpeB u
MepEIUIaBICHNE BEIIEeCTBa 3eMIIM, TIepepaclpesieiecHie BemecTBa ¢ (GopMHUpOBaHHEM O0O0IO0YEK
3emiiu, IOBTOPHOE OCTBhIBaHUE, CTausl Benukoro moromna ¢ GopMUPOBAaHUEM OKEAHOB, CTAHOBIICHUE
atMocdepsl, ToCTkeHHue Touku [lacTepa B KOHIEHTpAIlMU KHCJIOPOJa W CTAaHOBJIEHHE O30HOBOTO
ciost. MeTopl u3yueHus UCTOPUHU 3EMIIH.

Tema 10. Bo3suukHoseHue
JKA3HU HaA 3emiie

Pa3Butre mnpencraBieHuii O BO3HUKHOBEHUHM KWM3HHM. OkcnepuMmeHT Ilacrepa. AOuoreHHas,
OMOreHHasi TEOPUU MPOUCXOKICHUS KU3HU Ha 3emie. CTalmoHapHas TEOpHsi, TEOPHUs MAHCIIEPMHUU U
ee JI0Ka3aTelbCTBa, KpealuaHu3M. COBpeMEHHbIE B3IUIAbl HAa BO3HUKHOBEHUE KHM3HMU. Teopus
Oouoxumuueckoil sBomonuu ku3HU A.M. Onapuna. OCHOBHBIE NOCTYJaThbl TEOPHUH. XUMHUECKas,
Ouosiornyeckas, COUaIbHasi BETBU HBOJIIOLHH.

Tema 11. Pa3Butue XuU3HH HA
3emie. Kpunro3oi u
aJIeo30il.

PazButue xu3nu Ha 3emie. Dpbl U nepuoiabl. Pa3Butue xu3HU B apxee W npotepos3oe. HesBHbIE
npu3HaKu nepBoil xku3Hu. Jloctmxenue Touku [lactepa. Pa3zBuTue XKM3HM B paHHEM MaJlI€030€:
KeMOpuH, OpIoBUKe, cuiaype. KomoHunM apxeonuar, CKelIeThl CHIYPHICKUX KOPAJIOB, TUTAHTCKUE
PaKOCKOPIIHOHBI, TOJIOBOHOTHE MOJUIIOCKH, aMMOHHUTBI, TPUJIOOUTHI, MaHLUPHBIE PHIObI. Pa3Butune
JKU3HU B MO3[THEM TIAJIE030€: JIeBOHE, KapOoHe, mepMu. J[eBOHCKHE KUCTeNephie PhlObl, KAPOOHOBCKHE
cTeronedanbl, APEBHUE CTPEKO3bl, MEPMCKHUE NMPECMBIKAIOIINECS, PACTUTEIbHOSIHBIE, PHIOOSIHBIE,




BcesiiHble smepsl. Kucrenepeie pbiObl M UX uepThl U MecTa obutanus. CmeHa (iopsl U ¢GayHbI B
KapOoHe ¢ POPMUPOBAHUSIMH 3AJIEKEH KAMEHHOTO YIS U3 IUIAYHOB, XBOIIEH, TAIIOPOTHUKOB.

Tema 12. Pa3Butue XU3HH B
M€3030€ U KalHO030€

PazButue xxu3HU B Me3030€. Dpa npecMbikaromumxca. Boaueiit siiep uxtuozasp. [lonyBoanbli siep —
iesno3aBp. HazemHble  cTHpako3aBphl M CIOCOOBI  HMX  CaMO3allUThl  OT  XMIHUKOB.
PactuTtenbHOsTHBIE AUHO3aBPHl — OPOHTO3aBPHI, CTEro3aBphl. JleTarommue TUHO3aBPHI: paM(OpHHX,
nrepaHoioH. llosiBieHne mokpbITOCEMEHHBIX B Meny. FOpckuii apXeonTepukc U ero CTpOCHHE Kak

nepexoHoi ¢opmel. Pa3BuTHE XHU3HU B KallHO30€: MalleOTeHe, HEOTeHE, aHTPOIIOTHEe. DOTUIITYCHI, 2
TUTITIAPHOH (JI0IIaIn), laneoTpanyc (kupad), cadbne3yobie TUTPHI, cuBatepuid (xupad), HHIANKATEPHI
(HOCOpOT), HEOTEHOBBIN CIIOH; MIEPCTUCTHIE HOCOPOTH, MAMOHTHI, TUTAHTCKUE JICHHUBI[bI, TUTAHCKHIA
TOP(SHOM OJICHB.
[Ipaktudeckas paboTa. B cOOTBETCTBUM C T€OXPOHOIOTHMYECKON IIKaIoW 3eMiIM JaTh MHCHbMEHHO 2
XapaKTEepUCTUKY OCHOBHBIX OpraHu4eckux (opm, oOMTaBIIMX Ha 3eMJI€ B 3TH NEPUOIbl HCTOPHH.
Tema 13. [Ipoucxoxaenue bimxaiiime poacTBEeHHUKH YesnoBeka. OCHOBHBIE 3Tallbl SBOJIOLMH TpUMaTOB. ONUCaHNs BHEIIHETO
yelioBeKa BUJa, 00pa3za >KM3HU JPHOIUTEKOB, ABCTPAJIONMUTEKAa MOTy4yero, adapckoro, 4deioBeKa YMEINOoro,
nutekanTpona. OcBoeHue opyauit Tpyaa (opyauiiHas IesTENbHOCTH), OTHS, TEIIep, OBJIAJICHUE 2 2
OXOTOH, KaleHaapeM, Kak (akTopbl, MpUONMKAIOUIME TOMHUHHUJ K COBPEMEHHOMY YEJIOBEKY IIO
CTYIICHSIM DBOJIIOIIMOHHOTO BOCXOXKICHHUS.
Tema 14. [TosiBnenne [TossBnenne uenoBeka pasymHoro. Heanaepramplibl U X oOpa3 >KW3HU. MecTo HeaHJepTaJbIIeB B
yenoBeka pasymHoro Homo HBOJTIONNHU YesioBeka. KpoMaHbOHIIBI, 00BEKTHI HCKYCCTBA, CO3/IaHHBIC HX PYKAMH, TPEBHHUE KapThl Ha 2
sapiens OMBHE MaMOHTa, KOCTSHas IUIaCTMHA C JYHHBIM KajeHaapeMm. Opyausi Tpylna KpPOMaHbOHIIEB. 2
DaKTOPBI SBOIOIIH YEJIOBEKA: OMOJIOTUYECKUE W COITAITBHEIE.
Tema 15. IIpeoOpazoBanue VYuenue B.U. Bepuanckoro. CoctaB u ¢ynkuuu 6mocdepsl. I'panunbl 6uocdepsl U orpaHUYCHHUS B
ouochepsl B HOOChEpy pacnpocTpaHEHUH JKUBOTO BemecTBa Ha 3emie. DyHKIMHM KHBOro BemiecTBa. KpyroBopor ]
Bepnanckoro XUMHUYECKHX 3JIEMEHTOB. BiusHue nesrenbHocTH yenoBeka Ha Ouocdepy. Hoocdhepnas rteopus. 2
YcnoBus nepexoia 4enoBevecTsa K HoochepHOMY TYMaHU3MY B coxpaHeHuto [Tpuponsl.
Tema 16. PazButue [Ipennochuiku 3BOTIOIMOHU3MA. DBOIIONMOHHAsA Teopusi Jlamapka. Yapns3 JlapBuH u ero teopus
HBOJTIOIIMOHHBIX HJICH. sBomond. OCHOBHBIE TPHHIMIIBI  ABOJIONMHUOHHONW  Teopuu. Jloka3aTenbCTBAa  SBOJIOIHH:
JlokazaTenbcTBa SBOTIOIHH. sMOpurosornyeckrue, MopQoaoruiueckue, najaeoHToNornueckrue, ouoreorpaduiecke, MoJeKyJIspHBIE. ] 2
Ponb M3MEHUMBOCTH B 3BOJIONMOHHOM Tiporiecce. EcrecTBennblit oT60p. boprba 3a cymiecTBoBaHue.
®dopmel ecTtecTBeHHOTO 0TOOpa. Jpeid renor. M3omsus. [Tpucnocobnennocts. Bunoobpasopanue.
OO6s3aTenbHas yaeOHas Harpy3ka (TEOPEeTHUYECKHUE U TPAKTUUECKHUE 3aHSATHS) 34 u
IMpakTHYECKUX paboT 4u
CamocrosTenpHas padora 16 4

2 cemecTp
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Tema 1. Kiterounas Teopus

IlepBbie HaOmionmeHust Hajx kietkod. llosBneHne u pa3BUTHE KIETOUHOM Teopuu. OCHOBHBIE
nojoxeHud. OpraHouabl KiIeTKM M ux QyHKuuu. IIpokapuorel M sykapuoTel. CpaBHHUTEIbHAs
XapaKkTEepUCTHKA KJIETOK OJYKAapHOT: TpUOOB, pacTeHUH W IKUBOTHBIX. OpraHemisl KICTKH:
SHJOIIA3MaTU4eCKass CeTh, amnmapar [oapIky, JIM30COMBI, MHUTOXOHAPHUM, IUIA3MATHYECCKas
MeMOpaHa, XJIOpOIIAcThl, BaKyoJId, LEHTpOMEpbl.  buomornyeckoe OKHUCIIEHHME M TOpPEHHE.
Oxkucnenne 6e3 ywactusa kuciopona. I'muxomus. Iluxn KpebGca. llems mepeHoca 3JIEKTPOHOB.
OxucnurensHoe (GochopruapoBaHue B MUTOXOHAPHUAX. MUTOXOHAPUN — SHEPreTUUYECKUE CTAHIUH
KIICTKH.

Tema 2. XUMHAYECKUH COCTAB
KJIETKU

buonornueckn BakHbIE XUMUYECKUE DIIEMEHTEL. HGOpI‘aHI/I‘IeCKI/IG COCAUHCHUA.

®dusnyeckue U xumuyeckue cpoiictsa BoAbl. Conu. buonomumepsl. Ctpoenue yriaeoqoB. [Ipocteie
caxapa, JAucaxapuipl, mnonucaxapuibl. DOyHKIMH YIJIEBOJOB: HHEPreTUYecKas, 3amacarolas,
CTpYKTypHasi, y3HaBaHue. CoiictBa M ¢GyHkmuu junuaoB. CocrtaB OenkoB. CTpoeHHE OEIKOB.
[lepBuuHas, BTOpHYHAs, TPETUYHAs M 4YETBEPTHUYHAs CTPYKTYpbl OeikoB. DyHKIUU OEIIKOB.
CrpykrypHas. benku - depmentsl. Perynaropasie 6enku. benku — cpeicTBa 3anuThI.

Tema 3. HyknenHosble
KHCJIOTBI KaK HacJeICTBEHHBIN
MaTepuan

Anpo u saapeiuko. CTpoeHNe NPOKapUOTUIECKON U yKapUOTHYECKOM KIIeTOK. Poib siapa B KileTke Ha
npuMepe ombIToB ¢ areroOymspueir. Tumbl HykimenHoBbix kucioT. JIHK m PHK. Ux crpoenue.
Ocnosuble Buapl PHK. ®ynkuun JJTHK u PHK pasueix Bunos B knetke. JJHK — marpuna nis cunresa
oenkoB. Y npoenue JIHK.

Tema 4. CtpoeHne xpoMocoM

XpomMocoMa KaK HOCHUTENb HacJeICTBEeHHOH wuH(popMmanuu. ABTOp TepMHHA «XpoMocoma» B.
Banpneep. XpomocomHas Teopusi HacieacTBeHHoctn T. Moprana. Mopdomorus Xpomocom:
neHTpomMepa, xpomatusl, JJHK, ructonoBsie u HeructoHoBbie Oenku. @OpMbI XpoMOCOM B MeTadase:
paBHOILIEYHE, HEpaBHOILIeure, aJIOYKOBHIHbIE, MTOJIOBBIE, ayTocoMbl. Kitaccudukarus xpoMocoM Ha
IpUMepe KapuoTula uesnoBeka. BelieneHue 7 rpynnm XpoOMOCOM, T'OMOJIOTHYHBIE XPOMOCOMBI,
HErOMOJIOTUYHBIE XPOMOCOMBI M HX TPOHCXOXKIEHHE B KapuUOTHUIIE OCOOH. XPOMOCOMHOE
onpeneneHue nona. Ilopenenne xpomocom B Meiio3e u murose. CoctaBieHue uauorpamMm. Metosl
mubdepeHIManbHOM  OKpacku XpoMocoM. ['erepo- W 3yXpoMaTMH U HUX pPOJb B  KIETKE.
KoMnakrtuzanuss XpomMocoMm:  OJHOHMTEBAas  CTPYKTypa, JBYXCHHMpajibHas, HYKIECOCOMHa,
coJieHou IHasl, GuOpuILIa, mereapyaras. Y makoBKa U YKIIaJKa XPOMOCOM B sJIpe.

[IpakTudeckas pabora. Pemenue 3agad o yasoenuto JJHK u ee penapanuu B cirydae MOBPEKACHHSL.

Tema S. Tpanckpunuus u
TPaHCIAIMS KaK JIBa Iporiecca
onocuHTe3a Oenka

Tpanckpumnuus. Otanbl cunte3a nHpopmannonnoit PHK ¢ JIHK kak martpuusl. [lonstue rena u
CTPYKTYPHOTO CTPOCHHUS: IIPOMOTEPA, HaYaJIbHBIX u KOHEYHBIX HYKJICOTHIHBIX
nocnenosarenbHocTell. [lospeBanue u PHK B xapuonnaszme siapa. [Ipoueccunr u crutaiicusr. Beirog
PHK Tpanckpunta u3 sigpa yepe3 s/lepHbIe MOpPbl B IIUTOIUIA3MY KJIETKU. ['€eHETUYECKUN KOA U €ro
CBOWCTBA: TPHUILICTHOCTb, OJHO3HAYHOCTh, YHUBEPCAIHHOCTh, BBIPOKIACHHOCTb. DTanbl OMOCHHTE3a
OenKa: MHUIMALMS, WIOHralus, TepMuHanys. Onucanue NpoueccoB TPAaHC/AUUKM Ha CyObeIMHULIAX
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pubocomsl ¢ yaactuem u PHK, pPHK, TPHK u ¢epmentos. [IpousBogutcs no cxeme. Poib nomarcom
B cHHTe3e OenkoB. Pa30opka anmapara cHHTE3a 110 €r0 OKOHYAHHUIO.

[IpakTudeckas pabota. Pemenue 3amay mo cuHTe3y Oenka, ucxos ux reHerrmueckoro koga JIHK, mo
cuntesy undopmarmonnoit PHK ¢ JIHK matpuiiel 1 mo BO3MOKHBIM omOKaM MPOIeCCOoB.

Tema 6. JlcicHnE KIIETKH -

KuzHeHHBI LUK KIETKU: CTaAMU JAeieHus, unrepdasa, mokos. IloaroroBka k aenenuto. dasbr

MHUTO3 MuTO3a: mpodasa, meradasa, anadaza, remodasa. [Iporeccr, MPOUCXOIANTNE HA KAXKIOW U3 CTaJHM. 2
Pesynprar Muto3a kierku. buosnornyeckas CynHOCTs MUTO3A.
Tema 7. MelioTuueckoe Buner  Oecmonoro  pasmuoxkenus. [Ipoctoe nemenme. CnopooOpa3zoBanme. BereratuBHOe 5
JIeJICHUE TeHEPATUBHBIX pasmHoxenue. [loukoBanue. IlonoBoe pasmuoxenue. [laprenorenes. ®a3pr meito3a. Paznoobpazue
KJIETOK rameT. buonornueckoe 3HaueHue Menosa. Criepmarorenes n oBoreHe3. CTpOEHHE MOJIOBBIX KJIETOK.
Onog0TBOpPEHKE Y KUBOTHBIX. [IBOMHOE OIJIOIOTBOPEHHUE Y pACTEHUM.
Tema 8. 3apopiieBoe u Hpobnenue 3urotel. bracromepsl. biactyna u ee crpoenue. ['acTpyna u mporiecchl TacTpyJIsIUy. 5
noctaMOproHansHoOe pazButue | Helipyna u opranorene3. DKroxepma, SHTOAEpPMA, Me30Je€pMa M OpraHbl UMHU (hopMupyeMbIe.
opraHusma [ToctamOpuonanbHoe pasutue. [Ipsmoe u Hempsimoe pas3BuTue, ¢ Meramopdozom u 0e3
meramopdo3sa. AnddepeHunpoBka KIETOK.
Tema 9. MonorubGpuaHoe ['mbpunonornueckuit meron. EnmHooOpaswe mnepBoro mnokosneHus. [lepBerii 3akoH MeHaens. 5
ckpemuBanue. I[lepBbiil u Pacmierienne mpu3HAaKoB y THOpPHIOB BTOPOro MokojeHHs. Btopoit 3akoH Mennensa. Ilpuunna
BTOpOU 3aKkoHHbI ['. Menaens paciiernieHus MPU3HaKoB y ruOpuoB.Penenue 3aga4 1o MOHOTHOPUIHBIM BUJAM CKPEUTUBAHUSI.
[TpakTnueckast paborta. Pemenue 3agay 1O MOHOTHOPUIHOMY CKPEUIMBAHUIO MIPU IOJHOM
JIOMUHUPOBAHUU MPU3HAKA.
Tema 10. JIuruGpuanoe Jurnbpumnoe ckpemuBanue. HesaBucuMoe HaciemoBaHue mpu3HakoB. CTaTUCTHUECKHH XapakTep 5
ckpeuuBanue. Tperuii 3akoH | 3akoHOB Menzens. Pacmiennenue mo (eHOTHIly M T€HOTHUIY B IMEPBOM U BTOPOM IOKOJICHHSX.
I'. Menpnens Pemenue 3amay mo TuruOpuIHOMY CKPEIIMBAHUIO C TOCTpOeHHEM penieTku [lennera.
[Ipaktuueckass paborta. Pemenue 3amad 1o AWTHOPUIHOMY CKpPEIIMBAHUIO W IO HEMOJHOMY
JOMUHUPOBHUIO ITPU3HAKA.
Tema 11. Cuermiennoe I'pynner  cuemnienust. CrensieHHOE HacielAOBaHWE M sBJIEHHE TMepekpecta. KapTel xpomocom. 5
HacCJIEe0BAHUE T'€HOB XpomocoMHOe omnpeneneHue mnona. HacnepgoBanue, cuemieHHoe ¢ mnosnoM. PemieHue 3agad 1o
HACJIC/IOBAaHUIO YEPENaxoOBOM OKpPackh Yy KOIIEK, HacJIEAOBAaHUIO TeMOPHIMU Yy 4YelloBeKa,
HACJIEI0BAHUIO JAIbTOHU3MA.
[Ipaktuueckas pabota. Pemienue 3amad mo CHEMJICHHOMY HacleZJOBaHMIO TeHOB. HacnemoBaHuro
YyepenaxoBOoi OKpAaCKH y KOLIEK U psiia IPU3HAKOB Y APO30(HIIBIL.
Tema 12. B3aumogeiictsue MHoxecTBeHHOEe  aelictBue reHa. OTHomeHue TeH — npusHak. lLluromnasmarnueckas 5

TeHOTHUIIA U CPEBI IPH
(dopMHpOBaHUY MPU3HAKA

HaCJIeICTBEHHOCTh. KadecTBeHHBbIE M KOJIMYECTBEHHbIE INMpHU3HAKU. BiusHue ycnoBuil cpeasl Ha
¢dopmupoBanue npusHaka. Hopma peaxum.

[TpakTueckas pabora. Pemenne 3amad mo BceM THUIAM HACJICIOBAHUS: Pa3/IeIbHOMY HACJIEIOBAHHIO
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T'CHOB, CICTIJICHHOMY HACJICJOBAHUIO, C TIOJJTHBIM JOMUHUPOBAHUCM, C HCIIOJTHBIM JTOMWHHUPOBAHUCM.

Tema 13. MoaudukanronHas
1 HACJICACTBCHHAas
W3MEHYNBOCTD

MoaudukanioHHass  W3MEHYMBOCTh.  |HWIBI  HACIAEACTBEHHONW  M3MEHYMBOCTH.  MCTOYHUMKH
KOMOWHATUBHOM M3MeHYMBOCTH. MyTaruu. [ eHOMHbIe, XpOMOCOMHBIE, T€HHbIE. DKCIIEPUMEHTAIBHOE
MOJTYYCHUE MYTaIHii. 3aKOH TOMOJIOTUYECKHX PSAAOB HACIEICTBEHHONW N3MEHYHBOCTH.

Tema 14. HacnencrseHuas
W3MEHYUBOCTH YEJIOBEKA

I'eneruka u meguiuHa. MeTo1bl U3y4eHUsI HACIEACTBEHHOCTH YEJIOBEKA: KIMHUKO-T€HEaTOTUUECKHE,
OJIM3HEIOBBIN, IUTOTCHETHYECKUH, WMMYHOTCHETHYCCKUN, OHOXUMUYCCKUN, TOIMYIISIIMOHHO-
TeHETUYECKUH, MOJIEKYIIIpHO-TeHeTHYeCKUi. JledeHne HacaeICTBEHHBIX aHOMAIU 0OMEHa BEIIECTB.
Pesyc-akTop. HexenarenbHOCTh POJICTBEHHBIX OpakoB. MeIMKO-TeHETUYECKOe KOHCYJIbTUPOBAHUE:
KJIMHUKO-TICUX OJIOTHYECKast JIMarHOCTHKA, 3a7a49u u ATaIlbl MEJIMKO-TE€HETHUYECKOTO
KOHCYJbTHUPOBaHUA, MpEHATabHAasl JUArHOCTHKA, MOCTPOEHUE T€HEAJOTMYeCcKOro ApeBa. 3aJadd ¢
MOCTPOCHUEM T'€HEAIOTUYECKOT0 JPEBAa W BBHISBICHHEM MEXAaHU3MOB HACJIEIOBAHUS 3a00JEBaHUI
YyeJIoBeKa.

[Ipaktuueckast pabota. IlocTpoeHHe T€HEANTOTHMYecKOro ApeBa YENOBEKa C aHaIM30M Mepeaaydu
HacJIeICTBEHHbIX 3a0osieBaHMi. Pemienne 3aqa4d no Haciae10BaHUIO TPYII KPOBU U pe3yc — (pakTOpPOB
B Y UEJIOBEKA.

Tema 15. I'eneTnka u
CEJIEKIINA

OnoMalIHMBaHKWE KAaK HAYajdbHbBIA 3Taml CeNeKIUHU. [[eHTphl MPOMCXOXKACHUS KYJIbTYPHBIX PACTECHUM.
PaiioHpl OmOMaNIHWBAaHUS JKUBOTHBIX. [IpoMCXOXkIeHHWE MOMANIHMX >KUBOTHBIX. | MOpumm3arus:
0oTOOp ponuTeNel, CKpeUlMBaHUE, OLIEHKa KadecTBa IMOTOMCTBAa, OTOOp W €ro TBOpYECKas pOJb.
NuOpunuHT, OIM3KOPOJICTBEHHBIC CKPEIIMBAHHUS U €r0 pOJib. [ €Tepo3nuc €ro poiib B CEIbCKOM
xo3siicTBe. OtThaneHHas THOpHUIM3ALMs, MOJUIUIOUAM3AINS, aKKIMMAaTU3alKs B CEJIEKIUH COPTOB
pacrenuii. MckyccTBeHHbIN MyTareHe3. KierouHasi U reHHas MHXKEHEPUSl U €€ JOCTHXKEHMsI. DTallbl
KJIOHUpOBaHus oBeuku Jlomnu. MeTon oOpaTHON TpaHCKPUIIIIUMU B MOJIy4eHUU TpedyeMoro Oenka u3
OaKTEepHAIbHBIX KJIETOK.

Tema 16. CunTeTHuecKas
TeOpI/I}I 9BOJIKOIINN.
[TpeanochbUIKY U JBUKYIIHE
CHUJIBI DBOJIFOIINHU

OCHOBHBIC ~ TIOCTYJAaThl ~ CHHTETHYECKOW  TEOPHH  OSBOMIONUH.  [IpeaNOCBUTKM  DBOJIOIHH:
HACJICICTBEHHOCTh,  HM3MEHUMBOCTH  (HEOINpeaeNeHHas,  HaCleJCTBCHHAs, WHAWBHyalbHAasI,
TCHOTHITMYECKas; oTpeieieHHasl, HEHACJIeICTBEHHAS, rpyIIoBas, deHoTunmuecKas,
Mo (UKAIIMOHHAS; KOPPESITHBHAS, COOTHOCUTENbHAs ), 00pb0a 3a CylecTBOBaHUE (BHYTPUBHIOBAS,
MEKBHJIOBasI, C HEOJIArOMPHUATHBIMU (haKTOpaMH Cpesibl). [IBIOKYIINE CHITBI SBOJIOIUH: €CTECTBCHHBIH
ot0op (dakTop, HANPABISAIOMINK YBOIOMUOHHBIN TIporiecc). Bumasl ecrectBenHoro oroopa. [lomoBoit
ot6op. VIckyccTBeHHBIN 0TOOD.

Tema 17. He nanpasnstonme
JBUKYIINE CUITbI SBOJIIOLIMH:
U30JISAIHS, TTOMYJISIIUOHHBIE
BOJIHBI, Apeiid TeHOB

MyTranuu, peKoOMOWHAINH, BOJIHBI JKU3HHU, JIpel( TeHOB, MUTpAaLUU 0COOEH, N30IALUS KaK (aKTOPbI
HE HAIpaBJISIONINE SBOJIOIMOHHBINA IMporiecc. BOMHBI KM3HU: ONpeneneHne, NPUYMHBI, 3HAYCHHE.
Hpeiid reHoB: ompeneneHue, MPUYUHBI, 3HaUeHHEe. MUrpanuu: OnpeieieHnue, 3HaueHue, MPUYHHbI
murpanuid. M3omsnus: onpeneneHue, BHIBIL, pPOIb B 3BOMIONMH. ['eorpadmueckas H30JSLIUM.
Buonornyeckass M30iSLUA: IKOJOTHYECKasi, OMOTONMHMYECKasi, Ce30HHas, Mopdodu3noIornyecKas,
9TOJIOTUYECKAsl, TCHETUYECKasl, BPEMECHHAsI.
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Tema 18. Pezynbratsl Pe3ynbTaThl 3BOJIOIMH: MPUCIIOCOOIEHHOCTh U BUA000pa3oBaHue. [locienoBaTenbHOCTh MPOIIECCOB 1 2
IBOJIIOIIMH: BUJI000pa30BaHus: U3MEHEHHE YCIOBUN Cpellbl, yCHIIeHHEe OOphObI 3a CyIIeCTBOBaHUE, N3MEHEHUE
pUCnocoO0JIEHHOCTh U HampaBieHus: OTOOpa, paccelieHue 3a TpeAenasl OOWTaHUs, NPOCTPAHCTBEHHAs HW3OJIALUS,
BUJI000pa3oBaHue €CTECTBEHHBbIH OTOOP B HOBBIX YCJIOBUSAX, BOSHUKHOBEHHE reorpaguueckoi pachl, penpoayKTUBHAS

U30JsMs, HOBBIM Buj. Cxema reorpadudeckoro BHI000pa3oBaHUs. 3HaUCHHE BUI000pa30BaHUS B

CyIIIeCTBOBaHUU OHOChEpHI.
Tema 19. Dxonoruueckue 3apoxenue skonoruu kak Hayku. Ee ocHoBarens D.I'ekkens. [loHsTHe «9K0I0THUECKHE (HAKTOPBD». 1 2
bakTopsI Aobuotndeckue dakTopsl cpenbl. buorndeckue gaktopsl cpenbl. OrpanuunBarone GakTopbl CPEIb.

JlocTikeHne 30HBI ONTUMYyMa. Pojb MPHUCTIOCOONIEHHOCTH K cpene OOuTaHHA. AHTPOIIOTEHHBIE

(bakTOpBI Cpeibl ¥ UX POJIb B TpeoOpa3oBaHuK OHOCHEpHI.
Tema 20. CoolrmiecTBa u [Ipupoansie O6uoIeHO3BI, OHOTreoreHo3bl. CocTaB COOOIIECTB 3eMITH, CBSI3b MEXAY KOMIIOHEHTaMHU 1 2
9KOCUCTEMBI cool1iecTBa: MpocTpaHcTBeHHass U Tpoduyeckas. KpyroBopor BemectB. CmeHa COOOLIECTB.

YcroituuBbie coobmiectBa 3emiu. CBoicTBa 3KOCHCTEM 3eMIIH: YCTOMYMBOCTH M CAMOPETYJISLIUS.

[Tpsimbie 1 0OpaTHBIE CBSI3U B coobmiecTBe. OTANYKE arporieHO30B OT €CTECTBEHHBIX COOOIIECTR.
Tema 21. Xumus Ha ciyx6e y | Ponp XumMum B )KM3HM 4eloBeKa: (papMareBTHsI, KOCMETOJIOTHS, CTPOUTEIbCTBO, KPEKUHT OEH3MHA, 1 2
YyeJoBeKa. XUMHYECKHE CHHTETUYECKMA Kaydyk u BosiokHa W T.m. Ctpoenme artoma. Tabmuma J[.M. Mennaeneena.
ypaBHEHHS OObenvHEHHE AaTOMOM B MOJIEKYNbl. BHIBI XUMHMYECKHMX CBsi3ed: KOBAJIGHTHAs, HWOHHA,

MeTaJlJIM4ecKasi, BOJIOpOoaHas. XUMUYECKOE BEIIECTBO M 3alHCh €ro (opMyJs, MPOCThIE U CIOKHBIE

BemecTBa. I[lomyyenune BemecTB. XHMMHYECKOE YpaBHEHHE, CTEXHOMETpUUeckue Ko3()UIMEeHTHI.

3aKkoH coxpaHEHHMs Macc. THUIbl XMMHYECKHX pEaKIHi: pa3lioKeHHUs, COEAUHEHMs, 3aMellleHus,

oOmena. [IpaBuia TpPOM3HOLICHUS HA3BAaHMH XUMHMUYECKHX BELIECTB M MPOAYKTOB XHUMHUYECKOM

peakmuu. OOpaTuMbIe M HEOOpaTUMbIE XMMHUUYECKHE peakiuu. KuHeTnka peaknuid. XUMHYECKOE

paBHOBECHE U CIOCOOBI ero JocTikeHus. PakTopsl, nepeonpeaestomue pasHosecue. [punuun Jle

[Tarensbe.
Tema 22. Karanus [lonaTne «katanu3» Kak METOJ W3MEHEHMs CKOPOCTM TEYEHMS XUMHUYECKMX PpEaKLui. 1 2

CTUMYyIUPYIOMMA KaTalu3 U €ro 3HAYCHUE B XUMHUYECKOM MPOU3BOACTBE. MHrHOUpyrommii Kataaus3

U €ro 3Haue€HUHE B XHMMHUYECKOM IPOM3BOACTBE. Buapl Karanmsa: TOMOTI€HHBIN, I'€T€POreHHBIH,

dbepMeHTaTUBHBIN, (oToKaTanu3, -dJEeKTpoKaTalin3. MexXaHu3Mbl MPOXOXKIACHUS TEeTePOreHHOro

karanu3a. CBoiicTBa KaTann3aropoB. OCHOBHBIE UEPTHI KaTaJIn3a.
OO0s13aTenbHas ayIMPOTHASI HAarpy3Ka Ha 2 CEMECT] 44
[TpakTHyeckux pador 10y
CamocrosTenbHas paboTta 124
O0si3aTe/IbHAs AyAMTOPHASA HATPY3KA HA TOI: 78

Buabl npakTHyecKux 3aHATHIA:

KonTponsHble ypoku

TecToBEIC 3aJaHusd 110 HpOfI,HeHHI:IM TCMaM.
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JuddepennrpoBanHoe 3adaHUs MO BapUaHTaM.

Coo01eHus Ha TeMbI: COOOIEHHS Ha TeMbI: «DKCIIEPUMEHT KaKk OCHOBHOM METOJ eCTeCTBO3HAHU», «HalaroneHus 1 ux BUIBI»,
«ATOoM u ero ctpoeHue», «OTKphITHE dMeKTpoHay, «buorpadus .M. MenneneeBa», « OTKpbITHE TPaBUTAIMOHHBIX BOJIHY, «buomoe
YeJI0BeKay, «JIEKTPOMAarHUTHbIE U3IYyYEHUS B PyKax 4eloBeKa», «Buabl MpocTpaHCcTBy, «XapakKTEPUCTUKU BpeMeHn, «MaiinHa
BpeMEHN» , «Y cTpoiicTBO BeenenHoiy, «Buapl ['anakTuk v X MOJI0KEHUE B MPOCTPAHCTBE», «CryTHUKK Miteunoro Ilytuy,
«Hcropus 3emnn kak miaHeTs», «llonoxxenne 3emau k ConHiy», «MeTeopuTsl U 3emilsi», «[ MIoTe3bl IPOUCXO0XKAECHUS KU3HU HA
3emien, «Teopust A.W. Onapunay, «buorpadus A.1, Onapunay, «buorpadus JI. [Tactepay., «I uranTsl paHHETO MaIC0305»,
«JIaTuMepun 1 UX posb B IEPEXOAE K HA3EMHOMY CYILLIECTBOBAHUION, «JIpeBHENIINE ALIEPb», «BeK AMHO3aBPOBY,
«PacTuTenbHOSIIHBIE JUHO3ABPhI», «XUIIHbIE JUHO3aBPhI», «JleTalre TMHO3aBpb», «3aKaT 3pbl JUHO3aBPOBY, KAPXUONTEPUKC,
«YcnoBus B aHTpONOreHe», «PoaCTBEHHUK YenoBekay, «Jpuonureky, «l[lutekanTpom», « ABCTpaoNnUTeK», «HeaoBeK yMebliin,
«Heannepranbipl», «KpoMaHbOHIIBI U UX UCKYCCTBOY, «PaKTOPhI 3BOJIIOLUY YeI0BEKay, «HemoBeueckue paco», «CTpoeHue
ouocdepsl u ee rpanunby, «Hoocdepsr Bepuanckoro», «buorpadus B. Bepuaackoroy», «CTpoeHHe MONTOBBIX KIETOK», «OCOOCHHOCTH
criepmarorenesay, «OBoreHe3 y )KeHIIMH U ero pe3yibTaThl», «/[BoifHOe o1u1010TBOpEeHNE Y pacTeHuit», «buorpadus I'. Mennemns»,
«buorpadus Uorancena», «buorpadus H.U. BaBunopay, «3akoH rOMOJIOTHUECKUX PSIOB HACIECICTBEHHOW N3MEHUYHUBOCTH Y,
«[luTomiasmaTu4eckoe HaclIeJOBaHue», «BiusHue ycioBuil cpelibl Ha Ka4eCTBEHHbIC IIPU3HAKNY, «BIusHMUE yCIOBHI cpeabl Ha
KOJIMYCCTBEHHBIC MpU3HAKNY, «['eModuans B po1oCIIOBHON 1Tapckux cemeiy, «[Ipuunnasl Jayransmay, «I eHeTndeckre 3a001eBaHUs
4yenoBeKkay, «L{eHTphl IPOUCXOKAEHUS KYIbTYPHBIX PaCTeHUIN», «PalloOHbI 0IOMAITHUBAHNS )KUBOTHBIX», «Y CIIEXH CEJIEKIUU B
caioBojicTBe», «OBeuka Jlomny, «AbGuotnueckue (GakTopsl cpebl», «buotnueckue GakTopsl cpensh», «Ilumiesbie mupaMubny
«CBotiicTBa 3KocHcTEM», «CyKIECCHN», «ATPOIIeHO3b BUabl MPUCIOCOOICHUH Y )KUBOTHBIX», «ITOJIOTHYECKUE TPUCTIOCOOICHUS,
«MexaHU3Mbl MUKPO3BOJIOLIUN,

3anonHuTh Tabnuy: «CpaBHUTEIbHAS XapaKTEPUCTHKA IPOKAPHOT U DYKAPHOT», U3YyUHUTD OIIBITHI C alleTa0YIsIpUeii 1Mo rnepecajike
anpa.

3anonuuTh Tabmuny «CpaBHutenbHas xapaktepuctuka JJTHK u PHK»

CamocrosiTesibHast padora:

U3yYUTh OPTaHEeIIbl KICTKH U X (QyHKINN

U3YYUTh MUHEpPAIbHbIE COCTUHEHUS KIETKH, OMOJIOTHYECKUE TIOIUMEpBI, CTPYKTYpHI Oenka.Coolmienus Ha Temy: ouorpadun XK.b.
Jlamapka, Y. [lapBuna, A. Yoiuieca

U3Y4UTH (Pa3bl MHUTO3a M MIPOLIECCHI, TIPOUCXOIAIINE B KIETKE

YUHTB JICKITHOHHBIN MaTepHa U pa3o0paTbesl B CXeMax IMpOLEccOB OMOCHHTE3a. 3alIOMHHUTH a30THCTBIC OCHOBAHUS U X
KOMILJIEMEHTAapPHOCTb

M3y4duTh (ha3el Meo3a, POPMBI IOJIOBOTO M OECIIOIOTO Pa3MHOKCHUS

3aIIOMHUTH TPaBUIIA 3aIMCEN IPU PEIICHUH TeHETUYECKHX 33a4, YCBOUTh 0003HAYEHHUS M UX CYTh

3alIOMHHTH TIPaBHJIa 3aIMCH 3a/1a49 IIPU JTUTHOPHUIHOM CKPEIIMBAaHHUH, IPaBHUiIa IOCTpOeHHs perreTku [leHnera
3alIOMHUTH TPaBUIIA 3aIIMCH 33a]a4 TP CLIETIICHHOM HaclleI0BaHUH T'€HOB

YMETh penIaTh 3a/1a4M 110 HACJICTOBAHUIO TeMO(IINH, JaTbTOHU3MA, OKPACKH KOIICK,

28
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U3YYUTh BUJBI U30JISIUH U X POJIb B IPOLIECCaxX BUI000pa30BaHUS
BBITOJIHUTD 3a/1aHUE 10 ONPEICIICHUIO TUIIOB XUMUYECKUX YPABHEHUN B JAHHBIX PEAKLUAX U HAa3BaTh IIPOYKThI PEAKIIUU
YUYUTH JICKIIMOHHBIA MaTepHa 3a BeCh y4eOHBIH Toj

Bcero:

106
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3. YCJIOBUS PEAJINBAIINU TPOT'PAMMBI INCIATIJINHBI

3.1. TpeOoBanuss K MHHMMAJIBLHOMY  MAaTEePHAIbHO-TEXHUYECKOMY
o0ecrne4yeHn 1o

Peanuzauust mporpamMmbl AMCHUIUIMHBL TpeOyeT HaUuusa y4yeOHoro kaOuHeTa
€CTECTBEHHO-HAYYHOI'0 MIO3HAHUS MUDA.

Obopyodosanue yuebHO20 Kabuwema: TIOCAJIOYHBIE MeCTa TIO0 KOJUYECTBY
oOyyaronquxcsi, pabodyee MeECTO NpernojaBarens, JO0CKa YydeOHas, HOPTPETHI
YUEHBIX, CXEMbl W TaOJUIIbI, MEPUOANYECKass CUCTEMa XUMHUYECKUX JJIEMEHTOB
JI.. MenneneeBa, HacTeHHbIe TaOmuIbl: «CTpoeHHE KIETKW», «Craauu
IMOPUOHATILHOTO pa3BUTH», «CrmepMaroreHe3 W oOoreHesy», «JlokazaremncTBa
sBoMtolMM Ku3HW». [lmakatel «Kocmoc», «Ctpoenue CONHEYHOM CHUCTEMBD.
Bumnodunemer: «Kak ycrpoena Bceenennas?», «Uto Obuio a0 bonbiioro
B3pbIBa?», «Bcenennad. bynymee CosiHeuHO# cucteMbl», «Hyxue Mupsl. Nassay,
«Tymannocte AHznpomensl», «Hepnsie abipb», «Hyneca Bcemennoi», «Cambie
cTapble IIaHeTbl», «Mepkypuil Onmxe Bcex K ConHIy», «3eMisi BHYTPU MOIAs»,
«CeHcanmonnsie kajapel ¢ Mapcay, «Ilagenune u3 kocMmoca», «CHUMKH 0OpaTHOU
ctoponbl JIyHbl», « Teneckon Xa0mm» Kk paszaenaMm actpoHoMmuu; «I1oaBoHbIN MuUp
Kamuatku», «llapctBo kopamioB», «KopamioBeie pudb», «3aBopa)kuparoias
MUKpPOChEMKa KonuOpu», «TailiHas >ku3Hb mMene», «lloaBoaHBIT MU
bapenueBa Mopsi», «3HaAKOMBTECH OCBMHHOTH» K pazfeny 3kosorus, «Pacrenus,
KOTOpbIE TIOEMAIOT HACEKOMbIX», «Mumukpus u oOMaH» JUIsi pa3zesioB
ABOJIIOLIMOHHOTO YUEHHSI.

Texnuueckue cpeocmea o00yyeHUs: MYJIbTUMEIUNHBIN TMPOEKTOP, KOMIIBIOTED,
BUJICO3AIHUCH.

3.2. UndopMannonHoe odecnevyeHne o0yueHmst

Ilepeyenbr pexoMeHIyeMbIX Y4eOHbIX wu3AaHuii, HWHTepHeT-pecypcoB,

JAONOJTHUTEIbHO JIUTEPATYPHI

OCHOBHBIE UCTOYHUKHU:

1. O6mas 6uonorus: yue6. mis 10-11 k. obmeobpasosar. yupexaenuit/ [J1.K.
benses, II.M. boponun, H.H. Boponuos u ap.] — M.: [Ipocsemenue, 2006.

2. Kapnenko C.X. KoHuenuumm COBpPEMEHHOTO €CTECTBO3HAHMSA. - M.:
Axanemuueckuii [Ipoekr, 2006.

3. T'abpuensa O.C., OctpoymoB W.I'., IlypsimeBa H.C. EctecTBO3HaHuE:
napoda / http: www. Drofa. Ru

4. Turopa C.A., AradonoBa N.b., Cuornazo B.l. EctceBo3nanue: apoda /
http: www. Drofa. Ru

5. KacesanoB B.A. ®usuka. 10 xi1.: YueOHuUK 17151 00111€00pa3oBaTeIbHbIX

y4eOHbIX 3aBefieHuid. — M., 2005.

[Ma6puensa O.C. Xumus. 9, 10, 11 k1. — M., 2000, 2003.

7. Tumodeena C.C., MenseneBa C.A., Jlapuonosa E.}O. «OcHOBBI
COBPEMEHHOTO €CTECTBO3HAHMS U 3KOJIOTHsA»: - PocTOB-Ha-JloHY «DEeHUKCY,
2004

8. Kpuxcynos E.A. Dxonorus. 10 (11) knacc: yue6. a5 ob1meo0pa3oBar.
yupexaenuit. — M.: [Ipoda, 2005.

o
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I[OHOJ'IHI/ITGJ'IBHBIG HNCTOYHHKMH.

l.

2.

ITetpocoBa P.A., Tomo B.Il., CuBornazos B.M., Ctpayn E.K.
«EcTecTBO3HAHNE M OCHOBBI 3K0JIOTHH». — M., Academia, 1998

Kysnenosa H.E. OOy4yenre XxumMuu Ha OCHOBE MEXMPEAMETHON MHTETpaIlun
/ H.E.Ky3nenopa, M.A. lllatanos. — M., 2004.

. CusornazoB B.U., AradponoBa WN.b., 3axapoa E.T. buonorus. OOmias

ouonorus». 10-11 xn. YueOHuk nans 0011e00pa30BaTENbHBIX YYEOHBIX
3aBeaenuit. — M., 2008

XuMus B LIKOJIE: HAYYHO-TEOPETUYECKAN U METONUYECKUN KypHAaII
yapexaeH MUHUCTEpCTBOM 00pa3oBaHus U Hayku PO.

. bruonorus B mkosie. HayuyHo-metonnueckuil xypHai. Yupeaurenab: OOO

«IxonpHas mpecca»

1 centsOps Xwumusi: mnpuiokeHue kK razere «l ceHTsIOps» ydpexacH
MunucrepctBoM oOpa3zoBanus U Hayku PD

@u3nka B MIKOJE: HAYYHO-TEOPETUUECKHA W METOAMYECKHN KypHAI
yupexaeH MUHUCTEpCTBOM 00pa3oBaHus U Hayku PO

. Kupunenko A.A. buonorus. DBomonus opraHudyeckoro mupa. — Pocros

u/]1: Jlernon, 2014 r.
Kupunenko A.A. buonorus. CoopHUK 3anay no reHetuke. — PoctoB u//l:
Jleruon, 2013 r.

HNuTepneTr-pecypcsr:

- www. krugosvet.ru /yauBepcanbHas sHImKIoneaus «Kpyrocsery/;

- http:// sciteclibrary.ru /HayuyHO-TeXHUYECKast OuOIMOTEKA/

- www.auditorium.ru /6ubmmoreka uHCTUTYTa KOTKPHITOE OOIIECTBOY /
- Oubnuoreka — onyiaiiH www. Biblio — online. ru
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4. KOHTPOJIb UMW OILEHKA PE3VJBTATOB OCBOEHUA
JUCHUIIJINHBI

KoHTpoJib M OIleHKa pPe3yJbTaTOB OCBOCHHS JTUCIUIUIMHBI OCYIIECTBIISCTCS
npernojaBaTesieM B MPOIECcCe MPOBEICHUS  MPAKTHYECKUX  3aHITHA U
Ja00paTOPHBIX PadOT, TECTHUPOBAHHS, a TAKXKE BBIMIOJIHEHUS OOYYarOITUMUCS
WH/IMBHUIYAJIbHBIX 33JJaHUH, POEKTOB, UCCIICIOBAHUIA.

Pe3yabTarsl 00yyeHus @®opMbI 1 METOAbI KOHTPOJIS U
(ocBOCHHBIC YMEHHUsI, YCBOCHHbIC 3HAHHUS) OLICHKH Pe3yJbTATOB 00y4YeHHUsI

ymembo:
—  OpUCHTHPOBAThCS B  COBPEMEHHBIX | YIHAMBUIYalbHOE 3a/1aHHe
HAYYHBIX MOHSTHAX # uHMopMmaruu | [IPAaKTHIECKas pabota
CCTECTBEHHOHAYYHOTO COJICPKAHUS; Ioxroroska coobmieHHif,
— paboTaTb ¢  ecTeCTBEHHOHAyuHoi | A0KIA/I0B, pedhepaTon
uHdopmanuen:  BiaJeTb  METOJaMu
MOWCKA, BBIICIATh CMBICJIOBYIO OCHOBY
u OIICHUBATh JOCTOBEPHOCTD
uHbOopMaIuy;
—  HUCIOJIb30BaTh E€CTECTBEHHOHAYYHBIC
3HaHUS B IIOBCCIHEBHOW KWU3HH JIJIS

obecrnieyeHus 0€30MacHOCTU
KU3HEICITCIIbHOCTH, OXPaHBI 37J0POBBS,
OKpYKarolen cpenpbl,
SHEProcOEpeKeHUs;
3HAMb:
— OCHOBHBIE Hayku O Tmpupone, wux | MHIuBHIyaIbHBIN U
OOIIIHOCTh U OTJINYHS; (pOHTANIBLHBII OMpPOC

— €CTECTBEHHOHAYYHBI METOJ IO3HaHWs | | CCTUPOBaHHE
U ero cocTaBidlolIMe, equHcTBO | IHAMBHyallbHOE 3a/1aHIE
3aKOHOB IpHUpOABI BO BeeneHnHo; IIpaktuyeckas padbora

— B3aMMOCBS3b MEKY Hay4YHBIMU
OTKPBITUSMH M PA3BUTUEM TEXHUKH U
TEXHOJIOTHH;

—  BKJaA BEJIMKHX YUEHBIX B
dbopMupoBaHUE COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUpa
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