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

PABOYAS TIPOTPAMMA YYEBHOM JUCIIUIIJIMHBI

OVYIL.07 ECTECTBO3HAHUE

g cnenuajgasHocT CIIO
53.02.02 My3bIKajJbHO€ HCKYCCTBO 3CTPaabl (110 BHAAM)



PaGouas nporpamma yueOHo# aucuuruinasl «EcTecTBo3HaHMe» pa3paboTaHa Ha
ocHoBe DenepalibHOrO rocyapCTBEHHOT0 00pa30BaTeIbLHOTO CTaHAapTa (J1anee —
®I'OC) no cnennaIbHOCTH CpeIHEero MpodeccuoHaaILHOro 00pa3zoBaHus (jaee
CIIO) .

Pabouyas mporpamMma IUCIUILUIMHBI pazpaboTaHa Ha OCHOBE:

- denepanbHOro TrOCYJAPCTBEHHOTO OOpA30BATENBLHOIO CTaHAapTa CPEIHEro
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
53.02.02 My3bIKaJIbHOE UCKYCCTBO 3CTPAJIBI..

- ¢ yueroM «KoHuenuuu mnpenoaaBanus 00111e00pa30BaTENbHBIX TUCIHUILUIMH C
y4eTOM npohecCuoHaANBHOM HaMpaBJIEHHOCTU nporpaMm CpeaHero
npodeccuoHanbHOr0 00pa3oBaHusl, peanu3yeMbIX Ha 0a3e OCHOBHOTO OOIIEro
oOpa3zoBaHus», YTBEPKIECHHON pacnopsbkeHuem MunucrepctBa IIpocselenus
Poccuu ot 30 anpens 2021 r. N P-98.

- IIpumepHou nporpammsl «EctecTBO3HAHUE», peKOMEHA0BaHHOU DenepaabHbIM
roCcyAapCTBEHHBIM OIOKETHBIM o0pa3oBaTeNbHbIM yUpexJAeHUEM
JOTIOJTHUTENBHOTO MpodecCHuOHANBHOTO 00pa3oBaHusi «MHCTUTYT pa3BUTH»
(®I'bOY IO HPIIO) B kauecTBe HPUMEPHON MPOrpamMMbl JJIsl peav3aliu
poecCUOHATEHOTO oOpa3oBaHUs OCHOBHOM npodeccuoHaTLHON
obpazoBarensHoi mporpamMmbl CITO Ha 6a3e ocHOBHOTO 00IEro oOpa3oBaHUS C
MOJIy4YE€HUEM CpeHero o01ero oopazoBanus, yrBepxaeHHon 30.11.2022r.

Opraamsanus-paspadorunk: [BIIOY KO «Kamyxckuii 001acTHON KOJIIEIK
KyJIbTYPhl ©  MCKYCCTB»

Pazpabotunk: banakuna EBrenusi EBrenneBHa, npemnogasarens [ BIIOY KO
«Kamyxckuil 001aCTHON KOJUIEIK KyJIbTYPhl U UCKYCCTBY, T. Kamyra

Paccmotpena Ha 3acenanuu TTIK Onobpena IlemarornyeckuM COBETOM
I'BIIOY KO «Kamysxckuit o6macTHON I'BIIOY KO «Kamyxckuii oOiacTHOMN
KOJUIEIK KYJIBTYPBI U UCKYCCTBY KOJUIEIK KYJIBbTYPhI U UCKYCCTBY
[Tporokon Ne 1 ot 30.08.2023 r. npotokon 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 nucuuiuinHa «EcTecTBo3HaHMe» sBIETCS 00A3aTENbHOW YaCThIO
001enpoPEeCCHOHANIBHOTO I[MKJIAa OCHOBHOM 00pa30oBaTElNbHOM MNpOrpamMMbl B
cootBeTcTBUU ¢ PI'OC CIIO no cennajisHOCTH.

1.2. Heab
JAMCIUTLIHHBI:

U IUIAHUpPYyeMble

CTPYKTYpe

pe3yJibTaThl

OCHOBHOM

OCBOCHHMSI y4yeOHOM

B pamkax mporpammbl y4eOHOW MUCIMIUIMHBI OOYYaIOIMIUMUCS OCBAMBAIOTCSA

YMCHHU: U 3HAHUS.

Koapt OK wu IIK, koTopble aKTyaJuM3upyKOTCS NPH H3YYEHHH Y4eOHOM
aucunanael: 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
npoheCCUOHATIBHOMN 1 CMEKHBIX cepax;

- peanu30BbIBATh COCTABIECHHBIN TUIAH;

- OLICHUBATH pesynLTaT U MOCJIICACTBUA CBOUX
JIEHCTBUI (CaMOCTOSITENILHO WU C TIOMOIIBIO
HaCTaBHUKA;

- OCO3HAHHO HCII0JIb30BaTh HEOOXOINMBIE
peveBbIe CPEeCTBA IS PEIICHUSL
KOMMYHUKATHBHBIX 331324

- TPaMOTHO M3JaraTh CBOM MBICIIH Ha
TOCYapCTBEHHOM H HHOCTPAaHHOM SI3BIKAX;

- OTCTaMBaTh CBOIO FPAXKIAHCKYIO MO3UIINIO;

- IPOSIBIIATE TOJIEPAHTHOCTH K IPYTUM
HapoJaMm U HHOU KyJbTYpE;

- OCO3HABaTh JIMYHOCTHBIN CMBICT 00Y4EHUS U
CaMOpa3BUTHS;

- CaMOCTOSTENBHO ONPEACIATh LU
COOCTBEHHOW TPaCKTOPHH Pa3BUTHS;
- CaMOCTOSITENIbHO  ONpeAeIsATh
JIOCTHIKEHUS 3asIBJICHHBIX LIEJIEH;

- YCTaHABIMBATH MPUIHHHO-CIICACTBCHHBIE
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 or ero
npogeCCUOHATBHOM

JCSITETBHOCTH, PA3N4aTh (HaKThI
u OILICHKH, CpaBHHUBATh
OLICHOYHBIE BBIBOJBI, BHIETH HX
CBSA3b C KPHUTEPUSAMH OLCHOK W
CBSI3b KPUTEPHEB C OTIPENeIEHHON
CHCTEMOM IICHHOCTEH.




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

- OCBOCHHE U HCIIOJIb30BAHHE
MEKIIPEIMETHBIX TTOHITHH ¥ YHHUBEPCATbHBIX
Y4eOHBIX JICUCTBHIMA

- OBJaZicHUC HaBBIKAMHM yueOHO-

HCCIIEI0BATEIbCKOM, MPOEKTHOU u

COIMAIBbHOM IeITeIbBHOCTH
OK 02. Ucmons30BaTh -OTIPEACIIATh 3329 JJIsI TTOVCKa - BJIAQJETHh 3HAHUAMH O HauoOoIee
COBPEMEHHEBIE CPEACTBA nHPOPMaINH; BaKHBIX OTKPBITHAX u
MOMCKa, aHaJlh3a 1 - OTIpeNeNATh HEOOXOIUMbIE HCTOUHUKH JTIOCTUKEHUSIX B obnactu
HMHTEPIPETAIHH WHPOPMaINH; €CTeCTBO3HAHUS, MOBIHSIBIINX Ha
nH(pOpMaNUN U - IUTAHUPOBATH TPOIIECC IMOUCKA; JBOJIIOLIHIO TIpeICTaBICHUI
HHPOPMAIMOHHBIC CTPYKTYPHPOBATh MOJIy4ACMYIO 0 MPHUPOJIC, HA PAa3BUTHE TCXHUKU
TEXHOJIOTUU ISt UHPOPMALIHUIO; U TEXHOJIOTHIA;
BBITIOJTHEHHS 3a71a4 - BBIJICTISITH HanOoJiee 3HAYMMOC B IIEPEUHE - copMHPOBaTh TPEACTABICHUS
npoeCCHOHATBHOMN UHpOpMALUY; 0 HayyHOM METOJC IO3HAHUS
JIEATETBHOCTH OIICHUBATh MPAKTUICCKYIO 3HAUUMOCTh MPHUPOJBI U CPEICTBAX H3YUYCHHS

pe3yJIbTaTOB MOKCKA;
- 0(hOpMIIATH PE3YNIBTATHI IOMCKA, IPUMEHATH
cpeacTBa MH(MOPMAMOHHBIX TEXHOJIOTHH IS

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

penieHust mpoQecCHOHANBHBIX 331a; HaOIroneHNH, OTIBITOB
- UCTIOJIb30BaTh COBPEMEHHOE IIPOIPaMMHOE HCCIIeIOBaHUN " OILICHKH
obecrieueHue; JOCTOBEPHOCTH TOTY9EHHBIX
- UCTIOJIb30BAaTh PAa3INYHbIE IU(PPOBLIC pe3yIbTaToB
CpelcTBa AJs pelleHus NPoheCcCHOHAIBHBIX
3ajay;
- OCO3HaHHO HCHOJIb30BaTh HEOOXOANMbBIE
peueBble 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 ceode,
CBOCH MpodeccCHOHANTBHOHN NeITeIHbHOCTH;

- OCO3HAaHHO HCTIOJIE30BaTh HEOOXOAUMBIE
pedeBsIe CpeaCTBa ISl PeIICHHS
KOMMYHHUKATHBHBIX 3a7ad U
B3aUMO/ICHCTBUH B KOJUIEKTHBE M KOMaHJIE B
xoz1e po(heCCUOHANTBHOM AesSTeTbHOCTH.

- OCBOGHHUE U UCTIONB30BaHNUE
MCKIPEAMETHBIX MOHATHH 1 YHUBCPCAJIbHBIX
Y4eOHBIX JICUCTBHIA

- TOTOBHOCTPH K CAMOCTOSITEIIEHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHHUIO YUeOHOM
JeSTeIBbHOCTH, OPTaHU3alNN YIeOHOTO
COTPYAHUYECTBA C MEAarOTHUSCKIMH
pabOTHUKAMU U CBEPCTHUKAMH, K YIaCTHIO B
MTOCTPOCHUH WHIUBUAYAIEHON
00pa3oBaTeNbHON TPAEKTOPHUU

- OBJIaJICHHUE HAaBBIKAMH y4eOHO-
HCCJIEI0BATEIIbCKOM, IIPOEKTHOU U
COLIMAJIBHOM JEATEIbHOCTH;

- 'PaMOTHO MU3J1araTb CBOM MbICJIM Ha
TOCYOJapCTBEHHOM Y MHOCTPAHHOM A3BIKaXx,
- OTCTAaUBaTh CBOKO TPaKTAHCKYIO MO3HIIUIO;
- IPOSIBIISITH TOJCPAHTHOCTH K APYTHM
HApoJaM U WHOU KYJIBTYpE;

- BIIA/IETh HOPMaMH MEXKYJIbTYPHOTO U
MEKIIMYHOCTHOTO OOIIEHHS

armaparoM €CTCCTBCHHBIX HayK,
IMO3BOJIAIOIUM IIO3HABaTb MHUP,
y4aCTBOBaTh B JUCKYCCHAX II0
€CTECTBEHHO-HAYYHBIM

BOTIpOCaM, HCIIOJIB30BaTh
pa3InJIHbIe HCTOYHHUKH
UHPOPMALIUU IS TOATOTOBKH

COOCTBEHHBIX palbOT, KPUTHUECKU
OTHOCHUTBCS K COOOILEHUSIM
CMHU, copepxaliuM Hay4IHYIO
uHdopmanuio

OK 07. ConeiicTBoBaThH -IIPOSIBIIATH chopMHupoBaHHOCTH - YMETh IPUMEHSTH €CTECTBEHHO-
COXpaHEHHIO JKOJIOTMYECKOW  KYJBTYpbl,  NOHHMaHHE Hay4YHbIE 3HAHHS JJIs1 OOBSICHEHUS
OKpPYKaIOIIeH Cpebl, BIIMSTHUS COIMAEHO-9KOHOMHYECKIX OKPYKAIOIIHX SIBIICHHIA,
pecypcocOepeKeHHIO, IPOLIECCOB Ha COCTOSIHWE NPUPOJHON U COXpPaHCHHS 3JJ0OPOBbS,




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

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

B pesynbraTe 0cBOEHUS AUCHUIIIMHBI O0yUYaOIIUICS TOIKEH YMemb:

OpPHEHTUPOBATHCSI B COBPEMEHHBIX HAyUHBIX MOHATUSAX M HH(pOpMauu
€CTeCTBEHHOHAYYHOT'O COACP KAHUS;
paboTaTh C €CTeCTBEHHOHay4HOW uWHMOpMaluen: BIAJAETh METOAAMHU
IIOMCKA, BBIACIATH CMBICIOBYIO OCHOBY U OILIEHHBAaTh JOCTOBEPHOCTb
uHbopmaIuy;

UCTIOJIb30BaTh €CTECTBEHHOHAYUHbIC 3HAHUS B MOBCEAHEBHOW JKU3HU IS
obOecrieueHrs 0€30MaCHOCTH KM3HENECATEIbHOCTH, OXpPaHbl 3740pPOBbA,
OKPYKarOIIEeH Cpeibl, SHEProcOePEeIKEeHNUS;

B PE3YIbTATC OCBOCHUA ANCHUIIIINHBI 06yanOHIHfICH JOJDKCH 3HAMb.

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

B3aMMOCBSI3b MEXIY HAyYHBIMH OTKPBITHSIMH W PA3BUTUEM TEXHUKHU U
TEXHOJIOTH I;

BKJIa]{ BEJIMKHUX YYEHBIX B dbopmupoBaHue COBPEMEHHOU
€CTECTBEHHOHAaYYHOW 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) 102
O0s13aTesibHAs ayIMTOPHAasA yueOHasi Harpy3Ka (Bcero) 76
B TOM YHCJIE:

TEOPETUYECKU 3aAHSATUS 62
NPAKTUYECKUE 3aHITHUS 14
KOHTPOJIbHBIE paOOThI -
KypcoBas pabota (mpoekt) (re npedycmompero) -

CamocrosiTesibHasi padoTa 00y4armerocsi (Bcero) 26

B TOM YHUCJIC:

caMoCTOsITeJIbHas paboTa HajJ KypcOBOM paboToil (TIPOEKTOM)
(He npedycmMompeHo)

HUmozosas ammecmayus 6 chopme IK3amena (2 cemecmp)




2.2. TemaTu4yeckMid IJIAH U COiepP:KAHUE YUeOHOI JTUCUUIINHBI «ECTEeCTBOZHAHUE)

HaumeHoBaHue pa3jiesioB U Conep:xanue y4ye0OHOro MaTepuaJa, 1ad00paTopHble U MPAKTHYECKUE PadOThI, O0Bem yacoB YpoBeHb
TeM CaMOCTOSITe/IbHASL padoTa 00yyauuxcs, KypcoBasi padot (npoeRTg) (eciu 0CBOCHMUS
npeaycmompenbz})
1 2 3 4

1 cemecTp

Tema 1. [locTpoenue EcrecTtBO3HaHMe Kak Hayka. [[aHOopama cOBpeMEHHOrO ecTecTBO3HaHusA. EcrecTBo3HaHue

€CTECTBEHHOHAYYHOI'0 3HaHUSI | B cucTeme KynbTyphl. [lonsarne Hayka. @ynkuuu Hayku. Tpu ypoBHs 3HaHuil. HayuHoe

KaK CHHEpreTUYECKUI 3HaHue. Kputepuu pa3nuuus ryMaHUTapHOTO U €CTECTBEHHOHAYYHOI'O 3HAHUS.

nporecc [TonsiTne «cuHepreTuka». 3apOoKJICHHE €CTECTBEHHOHAy4yHOro 3HaHus B JlpeBHel 2 2
['petiun. I'mnote3sl u ux Bepudukanus. Teopun u uX GyHIaMEHTaIbHAs POJIb B HayKe.
Tunel TeOpUil U UX IPUMEPHL.

Tema 2. DOmnupuyeckue [onarue «merom» U MeTONOJOTHS Hayku. BceoOmue, oOuieHayyHble, YaCTHOHAYYHBIE

METO/1bI HAY4YHOI'O IMO3HAHUS METOJIbl. OMIHMPUYECKHE METO/Abl TO3HaHWs: HaONIoAeHHe, HU3MepeHHe (IIPHEMBbI),
JKCIiepUMeHT. Bunpl Habmoaenuil. Bunpl sxcnepumMenToB. OTiIMYne SKCIEPUMEHTOB OT 2 2
HaOJIFOJEHU .

Tema 3. Teoperuueckue Cyrp wmetomoB wunnaykiuu (. bokon). [emykmus, P. [exapr. AOGcTparmpoBaHue,

METO/1bl HAY4YHOI'O IMO3HAHUS uaeanuzanud, popmanuzanus. OOeHaydYHbIe METO/Ibl, IPUMEHSIEMbIE HAa IMITUPUIECKOM
U TEOPETUYECKOM YpPOBHSAX IIO3HAHMS: AHAINW3, CHHTE3, MOJCIMPOBAHUE, AHAJIOTHSL. 1
EcrectBo3Hanue kak sMmmupudeckas 00jacTh 3HaHHUA. OT SMIMPUYECKOTO H3YUYECHHUS 2
SABICHUM W OOBEKTOB TMPHUPOABI K TEOPETUYECKOMY OOOOIIEHUIO (ITOCTpOEHHE
byHIaMEHTAIHPHOTO 3HAHUSA).

Tema 4. CTpykTypHBIE ITonsarue «varepust». Mcropuueckoe CTaHOBJIIEHHE B3IUIAN0B Ha MaTepuro. MIHTeHCUBHAsA

YPOBHU OpraHU3alli MaTEpPUH | U SKCTEHCHUBHas OeckoHeYHOcTh BceneHHoil u wmarepuu. ATpuOyTHl MaTepHH:
CUCTEMHOCTb, CTPYKTYPHOCTb, IIPOCTPaHCTBO, BpEeMs, OTPAKEHUE, [BUKECHHE,
caMOOpraHu3aIus. 1 2
[lonsTHe «cTpyKTYpHOCTHY». CTPYKTYpHBIE YPOBHHU JKMBOI, HE)KUBON MaTEpUH, COLIMyMa.
OOBEKTH MeraMupa, MakKpoMHupa, MUKPOMHpA.

Tema 5. CtpykTypa IlonsaTHe «CTpyKTypHBIE ypOoBHM». Mukpomup. IIaTh ypoBHEW OpraHu3anuy BEIIECTBA:

MHUKpPOMHUpA U MOJIEKYJISIPHBIM, aTOMapHbINA, HYKJIOHHBIN, KBAPKOBBIN, CynepcTpyHHbINA. [lnanerapHas

byHaamMeHTanbHbIC Mojens crpoeHus aroma O. Pesepdopma m H.X.JI. Bopa. DnemeHTapHbBIE YacTHUIBL: 2

B3aUMO/ICUCTBUS IPOTOHBI, 3JIEKTPOHBI, MO3UTPOHBI, HEUTPOHBI, KBApKH M JBa HMX Kiacca (ME30HBI U 2
Oapuonsl).  DyHIaMEHTaIbHBIE  THNBI  B3aUMOJCHCTBUSA:  CHJIbHOE,  ciaboe,
3JIEKTPOMArHMTHOE, TPaBUTAIMOHHOE. 3aKOH BceMupHoro Tarotenus M. HeroTona.
[Tpaktuueckast pabora. C ucnonp3oBanueM Tabiuubl J[.M. MenneneeBa 3apucoBathb 2




AIIEKTPOHHBIE KOH(MUTYpaluy, SHepreTuueckue sueiiku, cxemy mno Koccemo s
YKa3aHHbIX XUMUYECKUX DJIEMEHTOB.

Tema 6. Cmena ¢puznyeckux
KapTUH MHUpa

Ilonarue «kaptuHa Mupa». MeXaHHCTHYECKas, JJIEKTPOMArHUTHAsE KAPTUHBI MHpa H
KBaHTOBO-BOJHOBOH Ayanu3M. OCHOBHBIE MMOCTYIATHI U MOCIEI0BATEIH.

Konnernmuun npedopmu3ma, NamiacoBCKUN AETEPMUHU3M, MPUHIUN OIU3KOJACHCTBHS
®apanes u nanpHoaericTBua M. HeroToHa. [[BHKeHHE OT KOPIYCKYJISAPHBIX B3IUISIAOB Ha
MaTepHIO K KOHTUHYAJIbHBIM U KBAaHTOBBIM. OCHOBHBIE (POPMBI CYIIIECTBOBAaHHS MaTEPUN
B IOHMMAaHUU COBPEMEHHOM (U3UKHU: BEUIECTBO, MOJIE, BAKYYM.
KopnyckynspHo-BoinHOBBIE cBoiicTBa cBera. KopmyckymspHas rumore3a cBera M.
Hrprotona. BomnoBass rumore3a  Iroiirenca.  [lokazaTenbcTBa ~ BOJIHOBOM U
KOPITYCKYJIApHOU npuposl cBera. [1kana 3eKTpoOMarHuTHBIX BOJIH.

Tema 7. [IpocTpaHcTBO U
BpeMsi

OnpenenieHne «IPOCTPAHCTBO», «BpeMsi». BceoOmme CBOMCTBA MPOCTpaHCTBA |
BpeMeHu. Crnenuduyeckre CBOMCTBa MPOCTPAHCTBA: MPOTSKEHHOCTh, HETIPEPHIBHOCTb,
TPEXMEPHOCTh, CAMMETPUSI, H30TPOITHOCTH U T.II.

Crienmnduueckue cBoiiCTBa BpeMEHHU: OJJHOMEPHOCTh, HEOOPATUMOCTD, IIIUTEIHHOCTb.

Tema 8. [Ipoucxoxnenue u
spomronusa Beenennoul u
CoTHEUYHOH CUCTEMEI

bonwmoit B3peB. UHQIAMOHHBIN, TOPSYMA, MOJICKYJSAPHBIN, HYKJICApHBINA 3Tambl B
sBosonMu Bceenennoil. @opmupoBanue npocrpanctBa BeenenHoil. Cunres Bemectsa
Bcenennoii. HeOynspnass teopus Kanta- Jlammaca. Dtambr 3apoxkaenus CoJTHEUHOH
CHCTEMBL: C)KaTHe Ta30IbUICBOIO O0JIaka T[I0CJe€ BCIHBIIKH CBEPXHOBOM 3BE3JIBI,
dbopMupOBaHUE COJIHEYHOW CBEPXKOHOPHI, KOHJAEHCAIMS W HWOHM3AIMs BEIIECTBA,
aKKpenus IutaHesumaneil, (opMUpOBaHHUE 3apOJBINICH IIAHET, CTAHOBJIEHUE OCHOBHOU
MAaccChl IUIAHET, 3ap0KIEHNE CIIYTHUKOB IU1aHeT. Bo3moskHoe nponcxoxaenue [lnyToHa.

Tema 9. CranoBieHue
IUIaHETHI 3eMIIA

Crpoenne ConHeuHoi cuctemsl. [lmaHeTel 3eMHONW M HE3eMHOW Ipynnbl (TUIaHETHI
ruradTel). X xapakrepuctuka. Onucanue tianer ComHedHoU cucteMbl. CTaHOBIICHHE
IUTAHEThl 3eMJIsl: MOSIBIEHHME 3apojbllla IUIAHEThI, OCThIBaHME 3emiM, JIyHHBIN ATan
SBOJIIOIIMM,  TMOBTOPHBIA  pa3orpeB W IepeIulaBlieHue  BellecTBa  3eMJH,
nepepacnpezieieHie BemectBa ¢ (opMupoBaHHeM 000704eK 3eMiM, TOBTOPHOE
OCTbIBaHUE, cTaausd Benukoro mnoronma ¢ (QOpMHPOBAHHMEM OKEAaHOB, CTAHOBJICHHE
aTMocdepsl, ToCTHXeHne Touku [lacTepa B KOHLIEHTpaluM KHUCIOPOAA M CTAHOBJICHHE
030HOBOT0 CJI0sl. MeTO/Ibl U3YUYEeHUSI UCTOPUU 3EMJIH.

Tema 10. Bo3HukHoseHe
JKA3HU Ha 3eMiie

Pa3Butne mpeacTraBieHHil O BO3HUKHOBEHHMM JKHU3HU. OkcrepuMeHT [lactepa.
AOuoreHHasi, OMOTeHHAsi TECOPUU TPOMCXOXKACHHUS >ku3HM Ha 3emuie. CrarmoHapHas
TEOpHs, TEOpHsl TAHCIEPMUU M €€ J0Ka3aTeiabCTBa, KpeanuaHu3Mm. COBpEeMEHHbIE
B3TJIA/IbI HA BO3HUKHOBEHHE KM3HHU. Teopusi OMOXMMHYECKOW IBOJIONUHU KU3HU A.M.
Onapuna. OCHOBHBIE TOCTYNATHl TEOPHH. XHUMHUYECKasi, OMOJIOTHYECKas, COIMAIbHAS
BETBH 3BOJIIOLINH.




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

Paspurtue xu3Hu Ha 3emiie. Opbl U nepuosl. Pa3BuTre KHU3HH B apxee M MPOTEPO30e€.
HesBuble mpu3Haku nepBoil xu3HU. [{octmkenne Touku [lactepa. PazButue xu3Hu B
paHHeM maineo3oe: KemMOpuM, OpJoBHKe, cuiype. KoloHHMM apxeouuar, CKeJIeThl
CWIIYPUMCKHX KOpaJIJIOB, THFaHTCKUE PAKOCKOPIHUOHBI, TOJIOBOHOTHE MOJUIIOCKH,
AMMOHUTBI, TPWJIOOWUTHI, MaHIUpPHBIE PBIObL. Pa3BuTHE KHU3HM B MO3JHEM MAJIE030€:
JeBOHE, KapOoHe, epMu. JIeBOHCKHME KHUCTEnephle PhIObl, KapOOHOBCKUE cTeroredasbl,
JPEBHUE CTPEKO3bI, MEPMCKUE TPECMBIKAIOIINECS, PACTUTEIbHOSIHBIC, PBHIOOSIHBIE,
BcesiHbIe sniephl. Kucrenepsie poiObl M UX 4epThl U MecTa oouTtanus. CmeHa (iaopsl u
¢dayHnbl B kapOoHe ¢ (OPMUPOBAHUAMHU 3aTEKEH KAMEHHOTO YIS U3 IJIayHOB, XBOIIEH,
MAaOPOTHUKOB.

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

Pa3Butne >xu3HM B Me3030€. Dpa IpecMbIKaOMUXCs. BoIHBIM smep HXTHO3aBp.
[TomyBoHBIH sTIep — TIe3M03aBp. HazeMHbIe CTHpaKo3aBphl M CIIOCOOBI KX CaMO3AIIHUThI
OT XMUITHUKOB. PacTuTeNnsHOAIHBIC TMHO3aBpBl — OPOHTO3aBPhI, CTEro3aBpshl. Jleraromme
JTUHO3aBPbI: paM(popuHX, nTepaHoaoH. [losiBiIeHNE MOKPHITOCEMEHHBIX B Meny. KOpckuit
apXEONTEePUKC U €ro CTPOCHHE Kak mepexonHoi (opmel. Pa3Butue »u3HM B KailHO30€!
[aJICOTeHE, HEOTeHE, aHTPOIOTHee. DOTHMNTYChI, TMINApUOH (JOWIaau), MajJeoTpaHyc
(xupad), cabme3yOble THUTpBI, cuBatepuii (kxupad), HHIUKATepuil (HOcopor),
HEOTEHOBBIN CJIOH; IIEPCTUCTHIE HOCOPOTH, MAMOHTBI, TUTAHTCKUE JICHUBLBI, TUTAHCKUN
TOp(SHOMN OJICHD.

[IpakTuueckass pabora. B cCOOTBETCTBHHM C T€OXpOHOJIOTMYECKOW MIKAIOW 3eMiii JaTh
NUCHbMEHHO XapaKTEPUCTHKY OCHOBHBIX OpraHWYECKHX (opM, OOMTaBIIMX Ha 3eMiie B
9TH MEePUOJIbl HCTOPHUH.

Tema 13. IIpoucxoxnenue
YeJioBeKa

bmwxaiiine poAaCTBEHHMKM uenoBeka. (CHOBHBIE 3Tambl 3BOJIIOIUU MPUMATOB.
Ornucanus BHEIIHEro BuAa, oOpa3a >KU3HH JPUOMHUTEKOB, aBCTPAJONMHUTEKA MOTYYEro,
adapckoro, 4ejoBeKa ymenoro, mutekantpora. OcBoeHHe opynuil Tpyna (opyauiiHas
NEeSITeNIbHOCTh), OTHS, TelIep, OBIAJeHUE OXOTOM, KajeHaapeMm, Kak (HaKkTopsbl,
NpUOIIIKAIONINE TOMHHHII K COBPEMEHHOMY YEIIOBEKY IO CTYIEHSM HBOJIOMHOHHOTO
BOCXOKJCHUSI.

Tema 14. [TosiBnenue
yesoBeka pazyMHoro Homo
sapiens

[osiBnenne uenoBeka pasymHoro. Heanpmepranpibl W uX o00pa3 Ku3HU. MecTo
HEaHJEePTAJIbLIEB B IBOJIIOIMH YesoBeka. KpoMaHbOHIIBI, 00BEKTHI HCKYCCTBA, CO3aHHBIE
UX pyKaMmH, JApeBHHE KapThl Ha OMBHE MaMOHTa, KOCTSHAs IJIaCTUHA C JIYHHBIM
kaneHmapeM. Opynus Tpyna KpOMaHbOHIEB. DakTOpbl DJBOMIOLUU  YEJIOBEKA:
OMOJIOTHYECKHE U COIATIbHBIC.

Tema 15. IIpeoOpazoBanue
ouochepsl B HOOChEpy
Bepnazackoro

VYuenune B.U. Bepnanckoro. CoctaB u ¢yHkiuu Ouochepsl. ['panuniel 6mochepsr u
OTpaHMYEHUsl B PACHpPOCTPAHEHUM >KUBOIO BellecTBa Ha 3emie. DyHKUUU KUBOTO
BeniecTBa. KpyroBopor XMMHYECKHX 3JIEMEHTOB. BiHsiHHE NEsSTEIbHOCTH YeIOBeKa Ha
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ouocthepy. Hoochepnas Teopus. YcioBus mepexoja 4YeloBeYeCTBA K HOOCHEPHOMY
TYMaHU3MY U COXpaHeHHUIo [Ipupoibl.

Tema 16. Pa3sButue
3BOJIIOIIMOHHELIX UIEH.
Jloka3aTenbCTBa SBOIIOLMH.

[IpeanochuIku 3BOTIOLMOHK3MA. DBOIIOLKMOHHAs Teopust Jlamapka. Yapaw3 lapBuH u ero
Teopusa HBodonMU. OCHOBHBIE MNPHUHIMUIIBI 3BOJIIONMOHHOW Teopuu. JlokazarenbcTBa
SBOIOIMH: AMOPHUOIIOTUYECKHE, Mopdonorugeckue, MMaJICOHTOIOTNYECKHE,

Ouoreorpaduueckue, MoJeKyIspHble. Posib H3MEHUNBOCTH B 3BOJIOLMOHHOM IIPOIECCE. 1 2
EcrectBennblii ot60op. boppba 3a cymectBoBanue. @OpMBI €CTECTBEHHOTO OTOOpA.
Hpeiid reros. M3omsmus. [Ipucnocobnennocts. Bunoobpasopanue.
Obs3arenpHas yueOHasi Harpy3Kka (TeOpeTHUECKUE U MPAKTUYESCKHUE 3aHSATHS]) 32y
ITpakTHyecKux pabor 4u
CamocrosTenbHas padoTta 144
2 cemecTp
Tema 1. Kiterounas Teopust [lepBbic HaOmroneHuss Haa KieTKoW. [losBiIeHWe W pa3BUTHE KIETOYHOM TEOPHHU. 5 5
OcHoBHBIE TONOKeHUs. OpraHouabl KIETKH U uX QyHKIuH. [IpokapuoThl M 3yKapHOTHI.
CpaBHUTENbHAS XapaKTEpUCTUKA KIETOK JyKapuOT: TPUOOB, PAaCTEHUH U >KUBOTHBIX.
Opranennpl KIETKU: D3HJOIUIA3MATUYECKass CceTh, anmapaT [oabaku, JIU30COMBI,
MUTOXOHJIPHH, IIJIa3MaTU4ecKass MeMmOpaHa, XJIOpOILIACThbl, BaKyOJHd, IIEHTPOMEpHI.
Buonorndeckoe okucienue u roperne. OxucineHne 6e3 ydactusi Kuciopona. [ mmkonms.
[Mukn Kpebca. Ilenbp mepenoca smekTpoHOB. OxucinuTeabHoe (GocPopuIupoBaHUE B
MUTOXOHJIpUSIX. MUTOXOHIPHUH — SHEPTETUYECKUE CTAHIIUU KIIETKH.
Tema 2. Xumnuueckuil coctaB | bronornyecky BaxHble XUMUYECKHE JIEeMEHTBI. Heoprannueckue coefuHeHus. I 5
KJIETKU Odusnueckue U xumudeckue cBoiictBa Boabl. Conu. buonomumepsl. CrpoeHue
yrineBogoB. IIpocTeie caxapa, aucaxapuiel, noiaucaxapuabl. DyHKIUM YIIIEBOJOB:
JHEpreTHUYecKasi, 3amacamomas, CTPyKTypHas, Yy3HaBaHue. CBoiicTBa U (yHKIHHU
muniuoB. CocraB OenkoB. Ctpoenue OenkoB. IlepBuuHasi, BTOpWYHas, TpEeTUYHAS U
YeTBepTUYHAsI CTPYKTYpHI OenkoB. dynkiun OenkoB. CtpykTypHas. benku - gpepMeHTsI.
Perynaropnasie 6enku. benku — cpeacTra 3antuThI.
Tema 3. HyknenHosble Anpo u sapeiko. CTpoeHNe NPOKapHUOTUIECKON U AyKapuOTHUECKOH KieTok. Poib sapa 2 2
KHUCJIOTHI KaK HACJIEACTBEHHBIN | B KJICTKE HAa MPUMEPE OMBITOB C aneroOymsapueit. Tumnbl HykiaenHoBbIX kucioT. JJTHK u
Marepual PHK. Ux crpoenue. OcnoBuble Buabl PHK. ®@ynkiuu JJHK u PHK passeix BUAOB B
kierke. JIHK — marpuna ans cunresa 6enkos. Y noenue JJHK.
Tema 4. CtpoeHue XxpoMocoM | XpoMOcOMa Kak HOCHTENb  HACIEACTBEHHON uHpopMauuu. ABTOp TepMHUHA 5 P

«Xpomocoma» B. Banbaeep. XpomocomHas Teopus HaciencrBeHHoctu T. Moprana.
Mopdonorus xpomocom: eHTpomepa, xpomarusl, JJHK, THcTOHOBBIE 1 HETUCTOHOBEIE
6enku. opMbl XpoMOCcOM B MeTa(asze: paBHOIUIEUHE, HEPABHOILIEUHNE, TATOYKOBHUIHBIE,
NoJIOBBIE, ayTocoMbl. Kiaccudukainus XpoMOocoM Ha MpUMepe KAapUOTHIIA YEIOBEKa.
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Beigenenue 7 rpynm  XpoMOCOM, TIOMOJIOTMYHBIE XPOMOCOMBI, HETOMOJIOTMYHBIE
XpPOMOCOMBI M UX IPOHMCXOXJEHUE B KapHOTHUIIE OCOOH. XPOMOCOMHOE ONpeieiCHHE
noisa. IloBenenne xpomocom B Mmeiio3e u murose. CocTaBieHHEe UAUOTpaMM. MeTo/bl
I pepeHIraIbHON OKpacku XpOMOCOM. ['eTepo- M 3yXpOMaTHH M UX pPOJIb B KIIETKE.
KoMnakruzanuss XpoMocoM: OAHOHUTEBAsI CTPYKTYpa, ABYXCIUpAJIbHAas, HYKJIEOCOMHas,
cojieHouiHas1, pubpuiia, neresapyaras. Y IakoBKa M yKJIAJKa XpOMOCOM B sipe.

[Ipaktuueckast pabora. Pemenue 3amau no ynsoenuto JIHK u ee pemapanuu B cioydae
HOBPEKACHHUS.

Tema S. Tpanckpunuus u
TPaHCIAIUS KaK JIBa Ipoliecca
onocuHTe3a Oenka

Tpanckpunuus. Dtansl cunte3a nHpopmaunonnoit PHK ¢ JIHK kax marpuusl. [Tonstue
r€Ha U CTPYKTYPHOT'O CTPOEHUS: MPOMOTEPA, HAYAIbHBIX W KOHEUHBIX HYKJICOTHIHBIX
nocnenosarenbHocTedl. [lospeBanne m PHK B kapuomnmasme sgpa. Ilpoueccunr u
crtaricudr. Beirog PHK Tpanckpunta u3 siapa yepes sii€pHbIE MOPHI B IUTOILIA3MY
KJIETKA. [eHeTMYecKud KON M €ro CBOWMCTBA: TPHUILUIETHOCTb, OJHO3HAYHOCTD,
YHHUBEPCATbHOCTb, BBIPOKICHHOCTh. JTanbl OMOCHHTe3a OenKa: MHULIMALKS, dJIOHTalus,
tepMuHanusg. OnucaHue NPOIECCOB TPAHCISIIMKM HAa CYObEIUMHHMIAX PUOOCOMBI C
yaactuem u PHK, pPHK, TPHK u ¢epmenTtos. [IpousBoaurcs mo cxeme. Poas momcom B
cuHTe3e OenkoB. Pa30opka anmapara CHHTE3a 110 €ro OKOHYaHHIO.

[TpakTuyeckas pabora. Pemenune 3amad nmo cuHTe3y Oelika, UCXOJS MX IF€HETUYECKOTIO
kona JIHK, mo cunresy mnpopmannonnoit PHK ¢ JIHK marpumbsl ¥ Mo BO3MOKHBIM
omuOKaM IPOIECCOB.

Tema 6. JlcicHnE KIIETKH -
MHTO3

JKvi3HEeHHBII UK KJICTKH: CTaauu JAeTeHus, nHTepda3za, mokos. [IoAroToBka k JAeIeHHIO.
®da3pl muTo3a: mpodasza, meradasa, anadaza, temodasa. [Ipomeccsl, mpoucxoasmme Ha
KaXJ0M u3 craauii. Pesynprar Muto3a kietku. buonornyeckas CyniHoCTb MUTO3a.

Tema 7. MelioTuueckoe
JCIICHUC I‘eHepaTI/IBHBIX
KJIETOK

Bunper 6ecnionioro pasmuoskenus. [Ipocroe aenenne. CriopoodpazoBanue. BereratuBHoe
pasmHoxxenue. IloukoBanue. IlonoBoe pasmuoxkenue. Ilaprenorenes. ®assl Menosa.
PasnooOpasue ramer. buonornyeckoe 3HadeHue Meio3a. CriepMaTtoreHe3 M OBOTCHES.
CrpoeHune nonoBbIX Ki1eToK. OIIOA0TBOPEHUE Y KUBOTHBIX. [[BOMHOE OIJIOJOTBOPEHHE
y pacTeHHUil.

Tema 8. 3apoapiieBoe u
MOCTAIMOPHUOHATILHOE PAa3BUTHE
OpraHusma

JHpoGnenue 3urotel. brnacromepsl. bnactyna u ee crpoenue. I'acTpyna M mpouecchl
ractpyisiuu. Helipyna um opraHoreHe3. DKTojaepMa, SHTOJEpMa, ME30JepMa U OpraHbl
umn popmupyemsie. [loctamOpuonansHoe pazsurue. IlpsMoe u Hempsimoe pa3BUTHE, C
Meramopdo3om u 6e3 metamopdosza. JluddepeHmpoBka KIETOK.

Tema 9. MonorubpuaHoe
ckpemuBanue. [lepBbiil u
BTOpOM 3aKoHbI I'. Menaens

['mbpunonornueckuit Meroa. EnuHooOpasme mepBoro mnokojeHus. IlepBbrii 3akoH
Mennens. Pacmiennenue npu3HakoB y THOPUAOB BTOPOro MOKOJIEHUs. Bropoil 3akoH
Menpnens. IlpuumHa pacmieruieHusi TPU3HAKOB y TuOpumoB.Pemenune 3amad 1o
MOHOTHOPHUAHBIM BUJAM CKPEIIUBAHMSL.
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[Ipaktuyeckast pabota. Pemenue 3agad M0 MOHOTHOPHIHOMY CKpPEUIMBAHUIO IIPH
IIOJTHOM JIOMMHHUPOBAaHUM MTPU3HAKA.

Tema 10. [{urubpuaHoe

Jurubpunnoe ckpemmuBanne. HezaBucumoe HacieqoBanue mpu3HakoB. CTaTHCTUYECKUI

cKpentuBaHue. TpeTuil 3aKOH | Xapaktep 3akoHOB Mennens. Pacmierienne mo ¢eHOTUNY M TE€HOTHIY B TEPBOM H 2
I'. Mennens BTOPOM IOKOJICHUSX. Pemenue 3a1a4 mo AUrHOpUAHOMY CKPEIIMBAHHUIO C TOCTPOCHUEM

peuerku [lennera.

[Ipaktuyeckas pabora. PemieHune 3amad 1o JUTHOPHIHOMY CKPEIIMBAHUIO H IO

HENOJHOMY JIOMUHUPOBHHUIO NMPU3HAKA.
Tema 11. Cuennensnoe I'pynnsl  cuemnienus. ClenuieHHOE HacleloBaHUE U sBIeHHE nepekpecta. Kaprel 5
HaCJIeJJOBaHHE T'€HOB XpoMocoM. XpOMOCOMHOE ollpeseieHre mnosa. HacnemnoBaHue, CLUEMJIECHHOE C IOJIOM.

Pemienne 3amay mo HaclieOBAaHUIO YEPEMAaXOBOM OKPACKU Y KOILEK, HACJIEIOBAHUIO

reMo(usIuy y 4eaoBeKa, HacJIeAOBaHUIO TaTbTOHU3MA.

[Ipaktuyeckas pabora. Pemenwe 3amad 1O CHEMJICHHOMY HACIEAOBAHUIO TEHOB.

HacnenoBanuio uepenaxoBoil OKpacku y KOIIEK U psifa MPU3HAKOB Y TPO30(UIIBL.
Tema 12. Baumopeiictsue MHosxecTBeHHOE nelicTBue reHa. OTHOIIEHHME IeH — Mpu3Hak. lluTornasmartuueckas 5
TeHOTHUIIA U CPebl IpU HaCJIeICTBEHHOCTh. KauecTBeHHbIE M KOJNMYECTBEHHbIE NpU3HAKU. BiusHue ycioBwuii
dbopMUpOBaHUH TTPU3HAKA cpensl Ha opMUpoBaHKe pu3Haka. Hopma peaknuu.

[Ipaktudeckas pabota. Pemenne 3amad mo BCeM THIIAM HACIEAOBaHUS: pPa3eIbHOMY

HACJIEJOBAHUIO TE€HOB, CLEIUICHHOMY HAclIeJJOBaHUIO, C MOJHBIM JOMUHHUPOBAHUEM, C

HEMOJIHBIM JOMUHUPOBAHUEM.
Tema 13. Monudukannonnas | MonudukannonHas U3MEHYUBOCTh. THIIBI HACIEICTBEHHONW M3MEHYMBOCTH. MCTOUHUKHN 5
Y HacJe/ICTBEeHHAas KOMOMHATUBHONW W3MEHUYUBOCTH. MyTtanuu. [eHOMHBIE, XPOMOCOMHBIE, TEHHEIE.
U3MEHYUBOCTD OKCHepUMEHTAIbHOE  MOJIydeHHWe  MyTaluil. 3aKOH  TOMOJOTHYECKHX  pSJOB

HACJIEJICTBEHHON N3MEHUNBOCTH.
Tema 14. HacnenctseHHas I'enetuka w MenuiuHa. MeTOIbl M3YYEHHsS] HACJIEACTBEHHOCTH YeEJIOBEKa: KIMHHUKO- 5

HU3MCHUYHNBOCTH YCJIOBCKA

T€HEAJIOTUYECKHUE, OJIM3HEIIOBBIA, LIUTOT€HETUYECKUI, MMMYHOT€HETHYECKU,
OMOXUMHYECKUH, TTOMYJISIIMOHHO-TEHETUYECKUM, MOJIEKYJISIPHO-TeHETHYEeCKU. JleueHune
HACJIC/ICTBEHHBIX aHOMaIMii oOMeHa BemiecTB. Pesyc-gaktop. HexenarenbHOCTDH
POICTBEHHBIX  OpakoB.  MeOuKO-reHEeTH4YeCKOoe  KOHCYJIbTHPOBAaHUE:  KJIMHUKO-
MICUXOJIOTHUYECKass  JUArHoCTUKa,  3aJadyd M JTalbl  MEIUKO-TEHETUYECKOrO
KOHCYJIbTUPOBAHMUSI, IPEHATaJIbHas JUAarHOCTUKA, IOCTPOCHUE I'€HEATOTHYECKOI0 IpeBa.
3amaun  C TMOCTPOCHHUEM T'€HEAIOTMYECKOTO JIpeBa M  BBIABICHHEM MEXaHU3MOB
HacJIeJoOBaHMsl 3a00JIeBaHMI YeloBeKa.

[Ipaktuueckast pabota. [locTpoeHne reHeaJorHuyecKoro IpeBa YeIOBeKa C aHaTU30M
nepeaayn HacjeICTBEHHbIX 3a0osieBaHuil. PelieHuwe 3ajad Mo HacieAOBAaHUIO TPYMII
KPOBH U pe3yc — (hakTOPOB B Y UEJIOBEKA.
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Tema 15. 'eneTuka u
CEEKIIS

OpoManiHIBaHUE KaK HaYalbHBIN Tam celieKun. L{eHTphI MPOUCX 0K ICHUS KYIbTYPHBIX
pactrenuid. PailoHbl OJOMAIIHMBAHMWSI KUBOTHBIX. [IpoHMCXOXKIeHHME  JTOMAIIHHUX
KUBOTHBIX. [ mOpuam3amus: oTOOp poAMTENeH, CKpelMBaHUE, OIECHKa KadyecTBa
MOTOMCTBa, OTOOp W €ro TBOpYecKas poib. WHOpuaMHT, OJIM3KOPOICTBEHHBIC
CKpELIUMBaHUS U €ro poib. ['eTepo3uc ero poib B celbCKOM xo3saicTBe. OTaaneHHas
rudpuan3anys, MOJUIUIONAN3AINS, aKKJIUMaTH3alUs B CEJIEKIUU COPTOB pPaCTEHUM.
UckyccrBennblit mytarene3. KierouHnast 1 TeHHasi UH)KEHEPUS U €€ JOCTIKEHUsI. DTarbl
KIoHUpoBaHUs oBeuku Jlommm. Meronq oOpaTHOW TPaHCKPUIIIIMM B TOJYYCHUH
TpeOyemoro Oenka u3 0aKTepUaTbHBIX KIIETOK.

Tema 16. CunTeTHueckas
T€OpI/I}I OBOJIKOIIUN.
[TpeanochbUIKY U JBUKYIIHE
CHUJIBI DBOJIFOIINHU

OCHOBHBIE TIOCTYNAThl CHHTETHUYECKOH TEOpHH 3BOIIONMHU. [Ipearmochuiku 3BOIIONMH:
HACJIE/ICTBEHHOCTb, U3MEHYUBOCTh (HeompeneneHHas, HaCIIe/ICTBEHHAs,
VHIMBHIyaIbHas, TEHOTUIHMYECKas; OIpe/eNeHHas, HEHACJeICTBEHHAas, TIPYIIoBasd,
deHoTunuyeckas, MoIu(pUKAMOHHAs; KOPPEIATHBHAS, COOTHOCUTENbHAsI), Oopbba 3a
CYIIECTBOBaHME (BHYTPHBHIOBAs, MEXKBHIOBAas, C HEOIArompuUATHBIMU (aKTOpamu
cpenabl). JIBIXKyIIUME CHIIBI 3BOJIIOLUHU: €CTECTBEHHBIM OTOOp ((akTop, HampaBISIOMINUN
SBOJIIOLIMOHHBIN  Tiporiecc). Buaer  ectectBeHHoro  orbopa. IlomoBoit  otbop.
HckyccTBeHHBIH 0TOOD.

Tema 17. He nanpasistoine
JBYDKYILUE CUJIBI 3BOJIOIMH:
U30JISIINSA, TTOMY/ISIIIMOHHBIC
BOJIHBI, JIpeii reHoB

Myrtanuu, peKOMOUHAIIMK, BOJHBI KWU3HH, Jpei( Te€HOB, MUTPAIlUU OCOOEH, W3OS
Kak (akTopbl HE HANpaBISAIOUIME HBOJIOMUOHHBIA Tporecc. BoiHBI KK3HU:
olpesieNieHue, MPUUYNHbI, 3HaueHue. [[peli¢ reHoB: ompezneneHue, NPUUMHBI, 3HAUYCHHE.
Murpanuu: onpezneieHue, 3HadyeHue, NMPUYMHBI MUrpauui. Msomuus: omnpeneneHue,
BUJBI, pOJb B 3BoMOLMU. ['eorpapuyeckas uzosnAuuu. buonornyeckas uzomALus:
HKOJIOTHYECKasi, OMOTONMMYECKasi, Ce30HHasA, Mopdodu3noIornuecKas, 3TOIOrHYecKas,
TeHETUYECKasi, BPEMEHHas.

Tema 18. Pezynbratsl
3BOJIIOIINH:
MPHUCTIOCOOJICHHOCTh U
BHUJ1000pa30BaHKE

Pe3ynpTaThl 5BOIONUH: TPUCHIOCOOICHHOCTh U BUI000Opa3oBanue. [locienoBarenbHOCTD
MIPOIIECCOB BHI000pa30BaHUS: HW3MEHEHHE YCIOBHH CpeIbl, YCWICHHE OOphOBI 3a
CYIIIECTBOBaHME, U3MEHEHUE HANpPaBJICHUS OTOOpA, pacceleHue 3a IMpenenbl 0OUTaHHs,
NIPOCTPAHCTBEHHAS U30JIAIUS, ECTECTBEHHBIN OTOOpP B HOBBIX YCIIOBUSIX, BOSHUKHOBEHHE
reorpauecKoil  pacbl,  pENpPONYKTHBHAs  HW30JALMsA, HOBBIM  Bua.  Cxema
reorpa)uueckoro BHJA000pa3oBaHUs. 3HAYCHHE BHUI000PA30BaHUS B CYIICCTBOBAHUU
ornochepsl.

Tema 19. Dxosornueckue
(baxTops

3apokIeHUEe HKOJIOruu Kak Hayku. Ee ocHoBarenb J.I'ekkenb. [loHsiTHE «9KOJIOTHYECKUE
dakTopsl». AbOuornueckue (axkropbl cpenbl. buornueckue  (pakTopbl  cpensl.
OrpannuuBatontue  (akrtopsl  cpeasl. JlocTwxkeHue 30HBI  onTuMyma. Ponb
pUCNOCOOJICHHOCTH K cpefie 0OuTaHus. AHTPOIOTeHHbIE (PAaKTOPBI CPEIbl U X POJIb B
npeoOpa3zoBaHuy OMOChEpPHI.
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Tema 20. CooOrmiecTBa u [Ipuponnsie OuolneHO3bI, OuoreoreHo3bl. CocTaB COOOMIECTB 3eMIIM, CBS3b MEXIY
9KOCHCTEMBI KOMITOHEHTaMHU COOOIIECTBA: MPOCTPAHCTBEHHAs! U Tpoduueckas. KpyroBopoT BemiecTs.
Cmena cooOmiecTB. YcroiumBbie cooOmectBa 3emiau. CBOWCTBA SKOCHUCTEM 3EMIIH:
YCTOMYMBOCTD M caMmoperysius. [Ipsmeie u oOpaTHbie cBs3u B coobmectBe. OTimune
arpoIeHO30B OT €CTECTBECHHBIX COOOIICCTB.

Tema 21. Xumus Ha cinyx6e y | Posib XuMuu B )KU3HH YellOBeKa: GapMarieBTHsI, KOCMETOJIOTHSI, CTPOUTEILCTBO, KPEKUHT
yesoBeka. XUMUYECKHE OCH3MHA, CUHTETUYECKUN KaydyK M BoJOkHa M T.n. Ctpoenue atoma. Tabmuuna [I.U.
ypaBHEHUSA MenneneeBa. OObeAMHEHHWE aTOMOM B MOJEKYJIbl. BuIbI XMMHYECKHX CBS3EH:
KOBAJICHTHAsI, UOHHAs, METAJNIMYECKas, BOJIOPOIHAsA. XMMHUUYECKOE BEIIECTBO U 3alHCh
ero Qopmyn, NpocTble U CIOXHbIE BemiecTBa. [lomydeHue BemiecTB. XHUMHYECKOE
ypaBHEHHE, CTEXHMOMETpHUecKre KOIPPUIMEHTh. 3aKOH COXpaHEHUs MacC. THIIbI
XUMHUYECKHX pEaKIuil: pa3IoKeHMs, COCAMHEHHUs, 3aMmelleHusi, oOmeHa. [IpaBuna
MPOU3HOIICHHUS] HA3BAHUM XUMHUYECKUX BEHIECTB M MPOAYKTOB XUMHUYECKOW pPEAKIUU.
O6parumbie U HEOOpaTHMBbIE XUMHUUYECKHE peakiuu. KuHeTnka peakmnuii. XUMHUYECKOE
paBHOBECHE U CIOCOOBI €ro JOCTHKEHUS. DaKTOPhI, IEPEONPEILIISIONINE PAaBHOBECHE.
ITpuniun Jle [larensbe.

Tema 22. Karanus [lIonaTHe «KaTayu3» Kak METOJ HU3MEHEHHUS CKOPOCTH TEYECHHMS XUMUYECKUX PEaKLIMM.
CrumynupyoOmmii  KaTaau3 ¢ €ro 3HAa4YeHUEe B XUMHUYECKOM IPOU3BOJICTBE.
Nurnbupyromuii KaTtanu3 M €ro 3HA4eHHEe B XHWMHUYECKOM IMPOU3BOJCTBE. Buabl
KaTajau3a: TOMOTE€HHBIH, reTEepPOTCHHBIMH, (dbepMeHTaTUBHBIH, dboTokaTanms,
AJIeKTpoKaTanu3. MexaHu3Mbl MPOXOXKIEHUs TreTeporeHHoro karaiau3a. CBoiicTBa
Katann3aTopoB. OCHOBHBIE YEPTHI KaTAJIN3a.

Obs3arenpHas ayJUPOTHAsl HArpy3Ka Ha 2 ceMecTp

77

[TpakTrueckux padbor

10y

CamocTosTenpHas pabora

12y

Oo0s13aTesibHASI AYIUTOPHAS HATPY3KA HA TOJ:

76

Buabl npakTuyeckux 3aHATHIA:
KonTponsHble ypoku

TeCTOBLIe 3alaHus 110 HpOﬁﬂeHHLIM TEMaM.
JuddepennnpoBanHoe 3a1aHMs 110 BApHAHTAM.

Coo011eHns Ha TEMbI: COOOILEHHS Ha TEMbI: « DKCIIEPUMEHT KaK OCHOBHOM METOJ €CTeCTBO3HaHUs», «Habmonenus u ux
BUJBD, «ATOM H €ro CTpoeHue», «OTKpbITHE eKTpoHay, «buorpadus I.U. MenaeneeBa», «OTKpbITHE TPABUTALIMOHHBIX
BOJIH», «bromnose uenoBekay, «JIEKTPOMATHUTHBIC U3ITy4EHHS B PyKax 4eloBeKa», «BUIbl MpoCTpaHCTBY,
«XapakTEepUCTUKUA BpEMEHN», «MalllnHa BpeMEeHW» , «Y CTpOUCTBO Beenennoity, «Buael ['anakTuk v UX MOJIOKEHUE B
npocTtpaHcTBey, «CnytHuku Mueunoro [lytny, «ctopust 3emnu kak mianeTs», «llonoxenune 3emnu k COMHITY»,
«MeteopuTsl U 3eMirst», «[ HIIOTE3bI NPOUCXOXKACHUS KU3HU Ha 3emie», «Teopus A.M. Onapunay, «buorpagus A.U,
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Omnapunay, «buorpacgus JI. ITactepay., « ' uranTbl paHHETO Naneo30s», «JlaTuMepun 1 UX poiib B EPEX0/E K HA3EMHOMY
CYIIECTBOBaHUIO», «J[peBHeime sAmepol», «Bek nnH03aBpoB», «PacTUTENBHOSAIHBIE JUHO3ABPHIY, «XHUIIHbIE
JIMHO3aBPbI», «JleTaromie TMHO3aBpb», «3aKaT 3pbl JUHO3ABPOBY», KAPXUONTEPUKC, «Y CIIOBUS B aHTPOIIOTEHEY,
«PoACTBEHHUK YenioBeKay, «/Ipuonutex», «Ilutekantpon», «ABCTparonuTeky, «4enoBek ymenbiin», «Heanaepraabiby,
«KpoMaHBOHIIBI ¥ KX UCKYCCTBOY», «DaKTOPHI IBOMIONHH YelloBeKay, «enoBeueckue packl», «CtpoeHue ouocdepsr u ee
rparuIle, «Hoochepsr Bepranckoro», «buorpadus B. Bepuanckoro», «CTpoeHHE MOTOBBIX KIETOK», «OCOOEHHOCTH
criepmarorenesay, «OBOreHe3 y )KEHIIMH U ero pe3yibTaThl», «/[BoifHOe o1u1010TBOpEeHNE Y pacTeHuit», «buorpadus I'.
Mennens», «buorpadus Morancena», «buorpadus H.W. BaBunoBay, «3aKoH TOMOJIOTHYECKUX PSIOB HACIEACTBEHHOM
U3MEHYMBOCTHY, «l{uTOoMmnasmaTuueckoe HaclieqoBaHuey, « BiusHue ycnoBuil cpeibl Ha KaYeCTBEHHbIEC TPU3HAKIY,
«BnusiHUe yCII0BHIA cpeibl Ha KOJMYECTBEHHBIE TPU3HAKNY, «I'eModuiIvs B po0CIOBHON MapCKuX cemeiny, «IIpuanHbl
HNaynusmay, «I'enetTnueckue 3a001eBaHus YeIoBeKay», «LIeHTpbI MPOUCX0XKIEHHS KYIbTYPHBIX pacTeHuit», «PalloHsl
OJIOMAIIIHUBAHUS KUBOTHBIX», «Y CIIEXU CEJNEKINH B caJoBOACTBEY, «OBeuka [Jonny», «Aduotndeckue GpakTopsl Cpesbl»,
«buotnueckue pakTopsl cpeapy, «[lumesbie mupamMuab» «CBORCTBA 3KOocHCTEMY, «CYKIIECCHUIY, «ATPOIIEHO3bD Bub
MPUCTIOCOOTIEHUN Y )KUBOTHBIX», «ITOJIOTHUECKHUE MPUCTIOCOOTICHUS Y, «MexaHU3Mbl MUKPO3BOJIOLIUN,

3anonauTh Tabnuiy: «CpaBHUTENBHAS XapaKTEPUCTHKA IPOKAPHOT U 3YKAPHOTY», U3YUHUTh OMBITHI C anieTadynspueit mo
nepecajake sapa.

3anonuuTh Tabnuny «CpaBHutenbHas xapaktepuctuka JJIHK u PHK»

14u

CamocrosiTesibHast padora:

W3YYUTh OPTaHeIIbl KJIETKU U X (YHKIIUU

U3YYUTh MUHEPATbHBIC COCTUHEHUS KICTKH, OMOJIOTUIECKHE TIOJTHUMEPHI, CTPYKTYpHI Oeika.CooOIeHus Ha TeMY:
ouorpaduu XK.b. Jlamapka, Y. lapsuna, A. Yoseca

U3Yy4UTh (Pa3bl MHTO3a M MTPOIECCHI, TPOUCXOISIINE B KIIETKE

YUUTH JIEKITUOHHBIN MaTepuall U pa300paTbcs B CXeMax MPOIECCOB OMOCHHTE3a. 3alIOMHUTH a30TUCTHIE OCHOBAHUS U UX
KOMILIEMEHTAapPHOCTh

U3y4IHTh (pa3el Meito3a, GopMBI TOTIOBOTO U OECIIONOTO Pa3MHOKEHUS

3alIOMHUTH TPaBUJIA 3aTMCEH TPU PEIICHUHN TeHETUIECKHX 3a/1a4, YCBOUTHh 0003HAYEHUS U UX CYTh

3aIIOMHUTH TPABUJIA 3aIUCH 3a/1a4 MPU JUTUOPUTHOM CKPEIIMBAHHH, TTPABHIIa IOCTpOeHUs pemeTku [IleHHeTa
3alIOMHUTH MPaBHUJIA 3AIMCH 33714 MPH CLEIUICHHOM HacJeIOBaHUU TEHOB

YMETh pelIaTh 3a/Ia4u 10 HACIEAOBAHUIO TeMO(DIINHY, TaTbTOHU3MA, OKPACKH KOIIIEK,

U3YYUTh BHJIBI U30JISIIUH U MX POJIb B TIPOIIECCaxX BUI000pa3OBaHMUSI

BBITIOJTHUTH 33/IaHUE TI0 OTPEJICIICHUIO TUTIOB XUMHUYECKIX YPAaBHEHUN B JAHHBIX PEAKIUSAX U HA3BATh MPOIYKTHI PEAKITUI
YYHTH JICKITMOHHBIM MaTepraj 3a BeCh YI4COHBIN T'0JT

26

Bcero:

102
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3. YCJIOBUS PEAJINBAIINU TPOT'PAMMBI INCIATIJINHBI

3.1. TpeOoBanuss K MHHMMAJIBLHOMY  MAaTEePHAIbHO-TEXHUYECKOMY
o0ecrne4yeHn 1o

Peanuzauus mporpamMmbl AMCHUIUIMHBL TpeOyeT HalWyus y4yeOHOoro kaOuHeTa
€CTECTBEHHO-HAYYHOI'0 MIO3HAHUS MUDA.

Obopyodosanue yuebHO20 Kabuwema: TIOCAJIOYHBIE MeCTa TIO0 KOJUYECTBY
oOyyaronquxcsi, pabodyee MeECTO NpernojaBarens, JO0CKa YydeOHas, HOPTPETHI
YUEHBIX, CXEMbl W TaOJUIIbI, TMEPUOANYECKasi CUCTEMa XUMHUYECKUX JJIEMEHTOB
JI.. MenneneeBa, HacTeHHbIe TaOmuIbl: «CTpoeHHE KIETKW», «Craauu
IMOPHUOHATILHOTO pa3BUTHs», «CrnepMaroreHe3 W oOoreHesy», «JlokazarenncTBa
sBotoMM Ku3HW». [lmakatel «Kocmoc», «Ctpoenue CONHEYHOM CHUCTEMBD.
Bumnodunemer: «Kak ycrpoena Bceenennas?», «Uto Opuio a0 bonbiioro
B3pbIBa?», «Bcenennad. bynymee CosiHeuHO# cucteMbl», «Hyxue Mupsl. Nassay,
«Tymannocte AHznpomensl», «Hepnsie abipb», «Hyneca Bcemennoi», «Cambie
cTapble IIaHeTbl», «Mepkypuil Onmxe Bcex K ComHIy», «3eMisi BHYTPU MOIAs»,
«CeHcanmonHnsie kajapel ¢ Mapcay, «Ilagenune u3 kocMoca», «CHUMKH 0OpaTHOU
ctoponbl JIyHbl», « Teneckon Xa0mm» Kk paszaenaMm actpoHoMmuu; «I1oaBoHbIN MUp
Kamuatku», «llapctBo kopamioB», «KopamioBeie pudsb», «3aBopa)kuparoiias
MUKpPOChEMKa KonuOpu», «TailiHas >ku3Hb mMene», «llogBoaHBIA MHp
bapenueBa Mopsi», «3HaAKOMBTECH OCBMHHOTH» K pazfeny skosorus, «Pacrenus,
KOTOpbIE TIOEMAIOT HACEeKOMbIX», «Mumukpus u oOMaH» JUIsi  pa3zesioB
HBOJIIOLIMOHHOTO YUEHHSI.

Texnuueckue cpeocmea 00yyeHUs: MYJIbTUMEIUNHBIN TMPOEKTOP, KOMIBIOTED,
BU/ICO3AIHUCH.

3.2. UndopManmnonHoe odecnevyeHne o0yueHmst

Ilepeyenbr pexoMeHAyeMbIX Y4eOHbLIX wu3AaHuii, WHTepHeT-pecypcoB,

JAONOJTHUTEIbHO JIUTEPATYPHI

OCHOBHbBIE HCTOYHUKHU:

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

2. Kapnenko C.X. KoHuenuuu CcOBPEMEHHOIO €CTECTBO3HaHUA. - M.:
Axanemuueckuii [Ipoekr, 2006.

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

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

5. KacesanoB B.A. ®usuka. 10 ki1.: YueOHUK 17151 00111€00pa3oBaTeIbHBIX

y4eOHbIX 3aBefieHuit. — M., 2005.

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

7. Tumodeena C.C., MenseneBa C.A., Jlapuonosa E.}O. «OcHOBBI
COBPEMEHHOT0 €CTECTBO3HAHMS U 3KOJIOTUsA»: - PocTOB-Ha-JloHY «DEeHUKCY,
2004

8. Kpuxcynos E.A. Dxonorus. 10 (11) knacc: yue6. a5 obmeoOpa3oBar.
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. OOy4yenne XxumMuu Ha OCHOBE MEXIPEAMETHON WHTETpaIlun
/ H.E.Ky3nenopa, M.A. lllatanos. — M., 2004.

. CusornazoB B.U., AradponoBa WN.b., 3axaposa E.T. buonorus. OOGmias

ouonorus». 10-11 xn. YueOHuk nans 001eoOpa3oBaTENbHBIX YYEOHBIX
3aBenenuii. — M., 2008

XuMus B LIKOJIE: HAYYHO-TEOPETUYECKUN U METONUYECKUN KypHaII
yapexaeH MUHUCTEpCTBOM 00pa3oBaHus U Hayku PO.

. bruonorus B mkosie. HayuyHo-metonnueckuii xypHai. Yupeaurenas: OOO

«lIxonpHas mpecca»

1 centsOps Xwumusi: mnpuiokeHue K razere «l ceHTsIOps» yupexacH
MunucrepcTBoM oOpa3zoBanus U Hayku PD

@u3nka B MIKOJE: HAYYHO-TEOPETUUYECKHA W METOAMYECKHN KypHAI
yupexaeH MUHUCTEpCTBOM 00pa30BaHus U HAyKu PO

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

u/J1: Jlernon, 2014 r.
Kupunenko A.A. buonorus. CoopHUK 3anay no reHetuke. — PoctoB w//1:
Jleruon, 2013 r.

HNuTepHeT-pecypcsr:

- www. krugosvet.ru /ynuBepcanbHas sHIMKIoneaus «Kpyrocsery/;

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

- www.auditorium.ru /6ubmmoreka uHCTUTYTa KOTKPBITOE OOIIECTBOY /
- Oubnmoreka — onsiaiiH 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
WHMBHUIYAIbHBIX 33JJaHUH, POCKTOB, UCCIICIOBAHUIA.

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

ymembo:
—  OpUCHTHPOBAThCS B  COBPEMEHHBIX | YIHAMBUIYalbHOE 3a/1aHHe
HAYYHBIX MOHSTHAX # uHbopMmaruu | [IPaKTHIECKas 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€30MacHOCTH
KU3HEICITCIIbHOCTH, OXPaHBI 37J0POBBS,
OKpYKarolen cpenpbl,
SHEProcOEpeKeHUs;
3HAMb:
— OCHOBHBIE Hayku O Tmpupone, wux | MHIuBHIyaIbHBIN U
OOIIIHOCTh U OTJINYHS; (pOHTANIBLHBII OMpPOC

— €CTECTBEHHOHAYYHBI METOJ IO3HaHWs | | CCTUPOBAaHHE
U ero CcocTaBjfolIMe, equHCTBO | IHAMBHyalbHOE 3a1aHHIE
3aKOHOB IIpUpPOJBI BO Beenennoi; IIpaktuyeckas padboTa

— B3aMMOCBS3b MEKY Hay4YHBIMU
OTKPBITUSIMU M Pa3BUTUEM TEXHUKH H
TEXHOJIOTHUH;

—  BKJaA BEJIMKHX YUEHBIX B
dhopmMupoBaHUE COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUpa
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