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IHosicHUTeILHAS 3aIHCKA
Pabouass mporpamma ydueOHOTro Kypca Omonormu 10 xmacca (ecTeCTBEHHO-
Hay4YHBIH mTpoduiab) cocTaBieHa Ha ocHoBe DenepanbHoro 3akoHa «O0
obpazoBanuu B Poccuiickoit @Depepanum» oT 29.12.2012 Ne273 @3, B
coorBeTrcTBHM PI'OC COO, Ha ocHoBe DOII DPII mo Owmomormm COO
(mpouIIbHBIN  ypOBEHb), OCHOBHOW oOpazoBarenpHOM mporpammel MKOVY
«I'mmuazus Nel r. Maiickoro» COOQO, nosnoxxenus o padodeil mporpamme rnejarora
TUMHa3MU.
Pabouas nporpamma coctasiena s yueonuka P.A. IlerpocoBa «buosorus.
10 knacce, yriryOneHHOe U3ydeHue», n31arebcTBo « MHeMo3uHa», 2023r.
[Ipenmonaraer MCHONB30BAHUE JJICKTPOHHOTO MPUIIOKEHUS K JTaHHOMY
YMK, sneKkTpoHHBIX 00pa30BaTEIbHBIX PECYPCOB.
Pabouas nporpamma paccunuTaHa Ha CJBOCHHbBIEC YPOKHU.
1 yeTBepTh- 8 Henenb - 24 yaca
2 yeTBepTh- 8 Hemenb - 24 yaca
3 yerBepTh- 10HEmens — 30 waca
4 yeTBepTh- 8 Hememb - 24 Jac
Hroro 102

Conep:xkanue 00pa3oBaHus MO0 y4eOHOMY MpeaMeTy
Bbuosiornsa.10 kiaace (mpopuibHBIIA YPOBEHbD)

(102 u, 3 u B Hemem0; 3 Y — pe3epBHOE BpeMs)

102 4, u3 HUX 1 4 — pe3epBHOE BpeMs.

ConepsxaHue TpOrpaMMbl, BBIICIEHHOE KYpCHBOM, HE BXOAHUT B MPOBEPKY
rocyJapcTBeHHou utorooit arrecrauu (I'MA).

Tema 1. buosiorust kak Hayka. 3 yaca

CoBpeMeHHass OMOJIOTHS — KOMIUICKCHAs Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buonormdeckne HAyKH W HM3yYaeMble HMMH  TPOOJICMEI.
dyHIaMeHTaIbHbIC, TPUKIAJAHBIC W TOUCKOBBIE HAYYHBIE WCCJICIOBAHUS B
OHOJIOTHH.

3HaueHue 6uoaoruu B GOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptuHbl mMupa. [Ipodeccuu, cBs3anHble ¢ Ouosiorweil. 3HaueHHEe OMOJOTUU B
MPAKTUYCCKON JIEATCILHOCTH 4YeJIOBEKa: MEIWIIMHE, CEJIbCKOM XO3SHCTBE,
MIPOMBITIUICHHOCTH, OXPaHe MPUPOJIbI.

JdeMoHcTpanuu:



[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. [lapsuH,
VY. T'apent, I'. Mennens, B.U. Bepnaackui, IW.II. Ilapno, W.M. Meunukos,
H.U. BaBunos, H.B. Tumodeer-Pecosckuit, k. Yorcon, ®@. Kpuk, 1.K. bemnses.

Tabmumpr 1 cxembl: «CBsi3p OMOJNIOTMH C JIPYTUMH Haykamm», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U X U3Yy4Y€HHE. S 4aCOB

JXKuBple cucTeMbl Kak TpeaMeT u3ydeHus Owuosiormu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTh U IEJIOCTHOCTb,
CIOXXHOCTb W YNOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alid KUBBIX CHCTEM: MOJICKYJISIPHBIA, KJIETOYHBIH,
TKaHEBBIH, OPTaHU3MECHHBIM, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(buoreoneHoTnyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOAANINEC B KHUBBIX
cucremax. OCHOBHBIC MpH3HAKK KUBOro. JKu3Hb Kak (opma CyIICCTBOBAHHS
Marepuu. Hayku, n3ydaromme ,’uBble CUCTEMbI HA PA3HBIX YPOBHSIX OpPraHU3AIUY.

N3ydenue xuBbIX cucTeM. MeToapl Omosiorndeckor Hayku. HaOmrogenue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTeMaTh3alusl, MeTaaHanus. [[IoHsTHE 0 3aBUCHUMON U
He3aBUCUMOM TiepeMeHHOU. [InaHupoBanme »skcnepumenta. IlocraHoBka u
npoBepka rumnore3. HymeBas rumores3a. IlonsaTtue BHIOOpKM U €€ TOCTOBEPHOCTD.
Pa3bpoc B Owuonormyeckux JaHHBIX. OIlLIEHKAa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpUYMHBI UCKaXXEHUS Pe3yJIbTaTOB JKcriepumeHTa. lloHsiTue
CTaTUCTUYECKOIO TECTa.

Tabmuiet u cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «buonornueckue
cuctembl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpPraHU3alld >KUBOUN
npupoas», «CTpOeHUE KUBOTHOM KIETKW», «TKaHW KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUYECKOIo opraHm3May», «bmoreornenos», «buochepa», «Metomabl
W3YUYCHHUSI )KUBOU TIPUPOJIBI».

OGopynoBanue.  jaboparopHoe  O0OpyJIOBaHHME IS  MPOBEACHUS
HAOJIOICHUM, U3MEPEHHH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «McnoJb30BaHWe PpPa3jMYHbIX METOJ0B IPHU



U3YYECHUH KUBBIX CHCTEM.

Tema 3. buosiorusi KJIeTKu. 2 yaca

Knerka — crpykTypHO-QYHKIIMOHANbHAS e€IuHUIA >KuBoro. Mcropus
OTKpbITUs KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. ILIBaHH,
M. lIneitnen, P. BupxoB). OCHOBHBIE TMOJOKEHUS COBPEMEHHON KJIETOUHOMN
TEOPUHU.

MeTtoapl  MOJIGKYJISAPHOM ¥ KJIETOYHOM  OWMOJOTHMH:  MHUKPOCKOIIHSA,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, IuddepeHIranIbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. DJIEKTPOHHAS MUKPOCKOIIHS.

JleMoHCTpanuu:

IToptpetsl: P.T'yk, A.JleBenryk, T.IlIBann, M. Ilneiinen, P. Bupxos,
K.M. bap.

TaOmumpst 1 cxembl: «CBETOBOM MUKPOCKOID, « DIEKTPOHHBIN MUKPOCKOID,
«HMcTropus pasBUTHS METOA0B MUKPOCKOIIMI.

O6opynoBaHue: CBETOBOM MHMKPOCKOII, MHUKpPOIpENaparbl pPAaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KJIETOK.

[IpakTnyeckass pabora «M3yueHue METOJOB KJIETOYHOW OHOJIOTUU
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHoe EHTPUGYTUPOBAHUE,
[TLP)».

Tema 4. Xumuueckas oprannzanus kjiaerku. 13 yacos

XUMHUYECKUN COCTAaB KIIETKU. Makpo-, MUKpPO- U YJIBTPAMUKPOIIEMEHTHI.
Boma wu e€ ponp Kak pacTBOPUTENS, pEAarcHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEry/siuu. MuHepaibHble BEUIECTBA KJIETKH, UX OMOJIOrMYecKas
poJib. Posib KATHOHOB M @aHHOHOB B KJIETKE.

Opranuyeckue BellecTBAa KIETKH. buonornudeckue mnoauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oenka, TMenTHaHas CBs3b. BTopuuHas, TpeTW4Hasi, YETBEPTHUUHAS
cTpyktypbl. Jlenarypauus. CoiictBa OenkoB. Knaccudukaumss  Oenakos.
buonornueckue GpyHKIUU OEIKOB.

YraeBoabl. MoHOCaxapu/Ibl, IUCAXAPUIbl, OJIUTOCAXAPUIBI U TTOJTUCAXAPUIBI.



OO0mmii TUTaH CTPOCHHUS W (PU3UKO-XUMUYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlunu el 'uapodunbHO-TUApOG0OHBIE cCBOMCTBA. Kitaccudukarius TUMmuIoB.
Tpurnunepunbl, ¢Gocoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUU
aunuoB. O61IMe CBOMCTBA OMOIOTHYECKUX MEMOpPaH — TEKY4YeCTh, CIOCOOHOCTh K
CaMO3aMbIKaHUIO, IOJYIIPOHUILIAEMOCTb.

Hyxneunnoseie kucnotel. [IHK n PHK. CTpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapHoctu. IlpaBuno Yapradda. CrpykTypa
JAHK — nBoiinasi cnupans. Mectonaxoxaenue u ouonornueckue pynkuuu JHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekyisl AT®. Makpospruueckue cBsizu B Mojekyie ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUNKHU, UX (DYHKIIMH B
kietke. CexkBenupoBanue [JHK.

CrpyktypHas OHojorus: OMOXUMHYECKHEe U OMOPU3NUECKHEe HCCIIeIOBAHMS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPbl OMOMOJIEKYII.

JlemoHCcTpanuu:

[Toptpetsr: JI. ITonmunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammbl:  «PacnpeneneHne XUMHYECKHX OJIEMEHTOB B HEXKHUBOU
npupoae», «Pacnpenenenne XuMUYECKUX AJIEMEHTOB B )KUBOU MPUPOJIE».

Tabmumer u cxemsl: «llepuoguyeckas Tabauila XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHne MoOJIeKysbl BOJb», «BemecrBa B cocraBe opraHu3moBy», «CTpoeHUe
MOJIEKYJIbl Oenka», «CTpyKTyphl O€IKOBOM MOJIEKYJb», «CTpOoeHUE MOJIEKYJI
yriieBonoBy», «CTpoeHre MoJieKyd JHUnuaoBy», «HyKIeMHOBbIE KHCIOTBIY,
«Ctpoenne Mosnekysbsl ATOy.

OO6opynoBanue: XuMUUYECKas ocyaa U 000pyI0BaHHE.

JlabopatopHas pabota «OOHapykeHHE OCIKOB ¢ TMOMOIIBIO KaYeCTBEHHBIX
peakuuii».

Jlabopatopnast padota «VccnenoBanrue HYKJIEMHOBBIX KHCIIOT, BBIJCICHHBIX

M3 KJICTOK PA3JINMYHBIX OPTraHU3MOB).



Tema 5. CTtpoenne u yHKIIUU KJIETKH. S 4acoB

Tumnbl KIETOK: »3yKapuoTHUecKas M Mpokapuotuueckas. CTpyKTypHO-
GbyHKIMOHATIBHBIE 00pa30BaHUs KIECTKH.

CtpoeHue mpoKapruOTHIECKOH KiteTKu. KitleTouHasi cTeHka OaKTepwii U apXei.
OcoOeHHOCTH CTpOEHHsI TeTepoTpodHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHoOT B OMOIIEHO3aX.

CrpoeHnue 151 (GyHKIIMOHUPOBAHUE 3YKapUOTUYECKON KJIETKH.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa —IJIa3MaTHYeCKOu
MeMOpanbl. TpaHcopT BeLIECTB Yepe3 IMIa3MaTUYECKyt0 MEMOpaHy: MacCHUBHBIN
(muddy3us, obneruénnas auddysus), aKTHUBHBIA (NEPBUUYHBIA W BTOPUYHBIN
aKTUBHBIA TpaHcnopT). [lomynponunaemocts MemOpanbl. Pabota Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aronuros3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHH, TprOOB.

Huronnasma. [{uto3oib. Llutockener. JApmkenue uuromiazmel. OpraHouabl
KJeTkr. OTHOMEMOpaHHbIE OPraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (D11C),
anmmapat [ oNlbIXHu, JHU30COMBI, HX CTpoeHHe u (QyHKIUU. B3aumMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyJISPHOIO PETHUKYIyMa.
Cunre3 pactBopuMbix OenkoB. CuHTE3 KJIETOYHBIX MemOpaH. ['nmagkwmii
(arpanynspHBIN) SHIOIUIaA3MaTU4YecKuid  peTukyiayMm. CekperopHas GyHKIHS
anmapara ['onpmku. TpaHcmopT BEHIECTB B KJIETKE. Bakyonum pacTUTEIbHBIX
kieTok. Knerounsliii cok. Typrop.

[TosryaBTOHOMHBIE€ OPTraHOU Il KJIETKU: MUTOXOHAPUH, IIACTUAbI. CTpoeHue
U QyHKIUU MUTOXOHIApUN u T1actul. [lepBuyHBIE, BTOPUYHBIE U CIIOKHBIC
IacTUABl  (POTOCUHTE3UPYIOMIMX JYKAPUOT. XJIOPOIUIACTHI, XPOMOILIACTHI,
JICUKOILJIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranouisl kiaeTku CTpoeHue U GyHKIIMH HEMEMOpPaHHBIX
opraHousioB KjeTku. Pubocombl. MukpodunaMmeHTbl. MBEIIeUHbIE  KIIETKU.
Mukpotpy6ouku. Kierounwiii mentp. CTpoeHue W JBWKEHHE KIYTUKOB U
pecHudek. MukpoTpyoouku nuroruiazmMel. LleHTpronb.

SAnpo. Obonouka siapa, XpOMaTHH, KapuoIUia3Ma, SIAPHIIIKA, UX CTPOCHUE U



byukun. SnepHeiii 6enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pPacHOJIOKEHHUE
XpOMOCOM B UHTep(Pa3zHOM siape. berkn XpoMaTuHa — TUCTOHBI.

Kinerounsle BkimtoueHust. CpaBHUTENbHAS XapAKTEPUCTUKA KIETOK SYKAPUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JlemoHCcTpanuu:

[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuupl 1 cxembl: «CTpoeHHE 3YKAPUOTHYECKOW KIeTKW», «CTpoeHune
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KiIeTKn», «CtpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHne NPOKAPUOTHIECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpPOIpENaparbl pPAaCTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaTbl OaKTepUalbHbIX KIETOK.

JlabopatopHass pabora «M3ydyeHue CTPOEHUS KJIETOK  Pa3IUYHBIX
OpPraHU3MOB.

[IpakTuueckas padora «M3yueHne CBONCTB KJIETOYHONU MEMOpaHbD».

JlabopatopHasi pabora «MccienoBaHue IJIa3MOiau3a M JAEIuia3Molii3a B
PACTUTENIBHBIX KIETKAX).

[IpakTruueckas padbora «M3yueHrue ABMKEHUS! LIUTOIIa3Mbl B PACTUTENIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BeniecTB M MpeBpallleHHE JHEPIrUU B KJIEeTKe. S 4acoB

AccuMWIIALMS U TUCCUMMIIALINS — IBE CTOPOHBI MeTaboau3Ma. Tunsl oOMeHa
BEIIIECTB: aBTOTPO(HBIN W TeTepoTpOodHBIA. YUacThe KHUCIOpoJa B OOMEHHBIX
mpoleccax. ODHepreTuueckoe obOecneyeHue KieTku: mnpeBpanieHue ATO B
oOMeHHBbIX Tporeccax. DepMEHTaTUBHBIA XapakTep peakiuid KIETOYHOIO
Merabonm3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTraHUYECKUX KaTalIu3aTOpoB. benku-
aAKTUBATOPHI M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (HDEPMEHTATUBHBIX
peaxiuii OT pa3InYHbIX (PAKTOPOB.

IlepBrUYHBIM CHUHTE3 OpPraHUYECKUX BeLIeCTB B KieTKe. {DOTOCUHTES.
CeeroBasi u TeMHOBas Pa3bl. [IpogykTuBHOCTE poTOCHHTE3a. BiusiHre pa3nuyHbIX

(bakTopoB Ha CKOPOCTh (OTOCHUHTE3A. 3HAUEHUE (OTOCHUHTE3A.



XEeMOCHUHTES. PasnooOpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpuULIUpyomue OaKTepuH, XKele300aKTepun, CcepoOaKTEepHH, BOJOPOIHbBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opraHu3Mbl. Bumbl Opokenus. [IpoaykTel OpokeHUS W UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHa’pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YAUTEIN OOJIC3HEH.

A3poOHBIE OpPTaHU3MBI. Orarnbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOTHOE PACHIEIUIEHUE TITFOKO3bI.

buonoruueckoe okucneHune, win KJIETOYHOE Abixanue. Poias Mutoxonapuii B
nporeccax Omojoruueckoro okucienus. Lluknmueckne peakiuu. OKHCIUTENBHOE
dochopmiupoBanue. I[IpenmymiecTBa a3poOHOro myTd OoOMEHa BEUIECTB IMEpen
aHa’pOOHBIM. DP(HEKTUBHOCTH SFHEPrETUIECKOTO OOMEHA.

JlemoHCcTpanuu:

[ToptpeTsr: . Ipuctim, K.A. Tumupsizes, C. H. Bunorpajackuii,
B. A. Ourensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabnuubl u cxembl: «DOTOCUHTE3Y, « DHEPreTHUECKUN 00MeH», «buocuHTE3
oenkay, «CtpoeHue hepMeHTay, « XeMOCUHTE3Y.

OO6opynoBaHue: CBETOBOM MHUKPOCKOM, 000PYyI0BaHUE JIJIsi MPUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOTIPETIapaToB.

JlaGoparopHas pabota «3yueHne KaTaTuTUUEeCKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTalas3bl).

JlaGopatopnas pabora «M3ydeHne QepMEHTATUBHOTO pacIIeTICHUs
MEPOKCHIA BOJIOPO/IAa B PACTUTEIIHHBIX M dKUBOTHBIX KIIETKAX).

Jlabopamopnaa paboma «Cpasnenue npoyeccoé @omocunmesa U
XemMocunme3sax.

Jlabopamopnas paboma « Cpagnenue npoyeccos OpodiceHus U ObIXAHUAY.

Tema 7. HacneacrBenHass ungopmanusi M peajausanus eé B Kierke. 14
4acoB

Peaxiuu matpuunoro cuntesa. [IpuHIIUIT KOMITJIEMEHTAPHOCTU B PEAKITHSIX

MaTpPUYHOIO CUHTe3a. Peanuszanus HacineAacTBeHHON nHpopmManuu. ['eHeTnueckuit



KOJ, €ro cBoucrBa. TpaHckpunuusa — wmarpuunbeli cuHte3 PHK. IlpumHnmmnsr
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTD, AaHTUIIAPAIIIETbHOCTD, ACUMMETPUYHOCTb.

Tpancnauus u e€ stanel. Yuactue tpancnopTHeix PHK B 6nocunrese 6enka.
YcnoBusi 6uocuntesa Oenka. KomupoBanue amunHOokucnor. Pomp pubocom B
OunocuHTe3e Oenka.

Opranuzanusi reHoMa y NpPOKapuoT M 3YyKapuoT. Perynsuus akTUBHOCTH
reHoB y mnpokapuor. ['mmore3a omepona (®@.Kako6, XK. Mauno). Perynsuus
OOMEHHBIX MPOIECCOB B KieTke. KileTrouHblil roMmeocTas.

Bupycel — HekileTouHble (POPMBI )KU3HU U OOJIUTaTHBIE Napa3uThl. CTpoeHHe
IPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTEpHOPAaros.

Bupycubie 3a00neBaHus yenoBeka, >KUBOTHBIX, pactenuit. CITNJ, COVID-
19, conmanbHbie U METULIMHCKUE MPOOJIEMBI.

JlemoHCcTpanuu:

IToptpetsl: H.K. Konsuos, /I.1. IBaHOBCKHIA.

Tabnuiel u cxeMbl: «buocunTes 6enka», «l'eHeTndeckuil koay», «Bupycen,
«bakrepuodarm.

[IpakTuueckas padora «Co3naHnue MOJEIH BUPYCay.

Tema 8. 7/Ku3HeHHbII HUKJI KJIETKHU. 3 yaca

Knerounslii nwmki, ero mepuonasl u perynsamus. Matepdaza u MuTO3.
Oco0OeHHOCTH TpolIeccOB, MpOTEKawIIuX B HHTepdaze. [loAroTroBka KIETKH K
nenenuto.  [Ipecunrernyeckuii  (MOCTMUTOTHYECKUM), CHHTETHYECKUUW U
MOCTCUHTETUYECKHUH (MPEMUTOTHYECKUI ) MepUObl UHTEP(A3bI.

Marpuunbeii cunte3 JHK — penmukanms. [Hpuanuner permmkannu IHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexannsm permmkanuu JTHK. Xpomocomsel. Ctpoenue xpomocoMm. Tenomepsl u
TemoMepaza. XPOMOCOMHBIH HaOOp KIETKHM — KapuOTHUIL. JIUIJIOWIHBIA W
rariouAHbI  HAOOpHl  XpoMocoMm. ['omonormuHbie XpoMocoMbl. [lomoBbie
XPOMOCOMBL.

Jenenue kneTku —MuUTo3. CTaiui MUTO3a U MPOUCXOISIIHNE B HUX ITPOLIECCHI.

Tunbel Muto3a. Kapnoknnes n nuTokuHes. buonornyeckoe 3HayeHuE MUTO3A.



Perynsinus MuTOTHYECKOTO LMKNA KiIeTKU. [Iporpammupyemasi KieTouyHas
rubesnb — anomnTo3.

Krerounoe s1po, XpoMOCOMBI, (yHKIIMOHAIbHAS TEHOMUKA.

JleMoHCTpauuu:

Tabmuupbr 1 cxembl: «KU3HEHHBIA LUK KIETKW», «Muros», «CTpoeHue
xpomocomy, «Permkanus JJHK.

O06opynoBaHue: CBETOBOM MUKPOCKOII, MUKponpenapathl: « MUTO3 B KJIIETKax
KOpELIKA JIYKa».

Jlabopatopnass ~ pabora  «M3ydyeHume  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenapaTax».

JlabopatopHast pabora «HabimroieHrne MUTO3a B KJIETKaX KOHUMKA KOpEIKa
JyKa (Ha TOTOBBIX MUKpOIpEnapaTax)y.

Tema 9. Crpoenue u GpyHKuMHM opranu3mMos. 20 yacos

buonorunueckoe pa3zHooOpasue OpraHU3MOB. OnHOKNETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOEGHHS U JKU3HENCATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPUObI, OJHOKJIETOYHBIE
BOJIOPOCIIN, APYTHe NMPOTUCTHI. KOJIOHNANbHbIE OPraHU3MBI.

B3auMocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OprasHbl U
cucteMbl opranoB. OprannsMm Kak eInHoe neinoe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBarenbHas,
MOKPOBHAs, MPOBOJASAIIAs, OCHOBHas, MexaHudyeckasd. OCOOEHHOCTH CTpPOEHUS,
(GyHKUMIA ¥ PacHOIOKEHHS TKAHEH B OpraHax pacTEHUU.

TKaHU XKMBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEU: AIUTEIHAIbHAS,
COCJIMHUTENbHASA, MbllIeYHas, HepBHasA. OCOOEHHOCTH CTpOCHMs, (QYHKUMH WU
PacCIOJIOKEHUS TKAHE B OpraHax »KMBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble M TIeHepaTHBHBIE OpraHbl pacTeHud. Opranbl U
CUCTEMBI OPTaHOB KUBOTHBIX U YesloBeKa. OyHKIHUU OPTaHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pactenuii. Ckenerbl OJJHOKIETOYHBIX U

MHOT'OKJIETOYHBIX )KMBOTHBIX. Hapy>kHbIll 1 BHyTpeHHUN cKeneT. CTpOEHNE U THUIIbI



COEIMHEHUS KOCTEMN.

JIBmkeHHe  OpraHu3mMoB. JIBMKEHHE  OJHOKIETOYHBIX  OpPraHU3MOB:
amMEOOoUIHOE, KTYTHUKOBOE, PECHUYHOE. J[BHKEHHME MHOTOKJIETOYHBIX PaCTCHHI:
TPONU3Mbl M HACTUU. JIBM)KEHME MHOTOKIIETOYHBIX >XUBOTHBIX M YEIIOBEKA:
MbllieuHas cucreMa. Pediiekc. CkeneTHbie MBI U UX paboTa.

[Iutanue opranu3zmoB. Ilornomenue BOAbI, YIJIEKHCIOrO Ta3a U
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. lIuTaHue >kMBOTHBIX. BHyTpuronoctHoe u
BHYTPUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIICBAPUTENBHOTO TpakTa. [lumeBapurenvHble xene3bl. llnmieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. J{pixanue pactenuil. J{prxanue xuBoTHbIX. uddy3us
ra3oB 4€pe3 MOBEPXHOCTh KIETKU. KoxkHOoe npixanue. /pIxarenbHas MOBEPXHOCTD.
KabGepHoe wu nérounoe apixanue. [[pixaHrue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCIOKHEHUE CTPOCHUS JIETKUX IMO3BOHOYHBIX JKMBOTHBIX.
JlprxaTenpHasi cucTemMa 4elioBeKa. MeXaHu3M BEHTWISIUUHM JETKUX y NOTUL U
MieKonuTaromux. Perymsmus apixanus. JlprxatenbHbie 00bEMBI.

TpaHcnopT BEMIECTB y OPraHU3MOB. TPAHCHOPTHBIE CUCTEMbI PACTCHUM.
Tpancnopr BewlecTB y JKMBOTHBIX. KpoBEHOCHass cucrema U €€ Oprasbl.
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru kpoBooOpaiieHusi. DBOJIOIUOHHbBIC
YCIIOXKHEHUSI CTPOCHHUSI KPOBEHOCHOM CUCTEMBI TTO3BOHOUYHBIX JKUBOTHBIX. Pabora
cepla v €€ perysiums.

Brigenenne y opranusmoB. Beinenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbl BblaesieHus. DuinbTpanus,
CEKpelMs U 00paTHOE BCAChIBAHHME KaK MEXaHHU3MbI PaObOTHI OPraHOB BBIICIICHHUS.
CBsI3b IOJIOCTH TEJIAa C KPOBEHOCHOMW W BBIICIUTEIIBHOW cUCTEMaMU. Bolienenue y
MO3BOHOYHBIX KMBOTHBIX U uenoBeka. [louku. CtpoeHne u GyHKIMOHUPOBAHHE
He(dpona. OOpazoBaHHE MOYM Y YEJIOBEKA.

3ammTa y OpraHu3MOB. 3allldTa Y OJHOKJIETOYHBIX OpraHu3MoB. CrHopsbl

OakTepuil M UHMCTHl MPOCTEMINMX. 3alMTa y MHOTOKJIETOYHBIX PACTEHUH.



Kyrtukyna. CpencrBa macCUBHOM M XUMHUYECKOM 3aIIUThl. DUTOHIUABI.

3amura y MHOTOKJIETOYHBIX >XKMBOTHBIX. [[OKpPOBBI M HMX HPOU3BOJHBIE.
3amura opranu3ma oT OonesHeil. UMmyHHast cuctema denoBeka. KieTouHblil u
TYMOpPANbHBIA HUMMYHUTET. BpoXaEHHBIH u TpHOOPETEHHBIM crenuduuecKuii
uMMyHuTeT. Teopuss  KIOHaNIbHO-celeKTUBHOro  ummynurera  (I1. Dpaux,
®.M. bepuer, C. Toneraa). BocnamurenbHble OTBEThl OpPraHu3MoB. Poib
BPOXKIAEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxxumocTe W perymsnuMs |y OpraHu3MmoB. Paznpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakumMoCTh U perynsanns y pacTEHUN.
PocroBble BemecTBa U UX 3HAYCHHUE.

HepBHas cuctema u pediekTopHas peryisius y XUBOTHBIX. HepBHas
CUCTEMA H €€ OTHEJbl. DBOJOIHOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OT/AENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pednexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

I'ymopanbpHas peryisauus U dHAOKPUHHAsA CUCTEMA KMBOTHBIX M YEJIOBEKA.
JKenesbl SHIOKPUHHONM CUCTEMBI M UX TOPMOHBI. [[eficTBHEe TOpMOHOB. B3anmocBs3b
HEPBHOUM M SHIOKPUHHOM cucteM. [ unorasamo-runoduszapHas cucrema.

JlemoHCcTpanuu:

[Toprper: W.I1. [1aBnos.

Tabmuupl u cxeMbl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKJIETOUHbIE
BoJopociny, «baktepumn», «lIpocteiimme», «Opranbl LBETKOBBIX PACTEHUN,
«CucrtemMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHHue
HacekoMbIx», «Tkanu pactenuitny, «KopHeBwie cuctembl», «CTpoeHHe cTeOJIsD,
«CTpoeHue JNHCTOBOM MIACTUHKN», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEKay,
«ITumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MpleuHas CHUCTEMA,
«BprgenutenbHas cucteMa», «IHIOKpUHHas cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynuter»,  «KumednonosoctHeie», «Cxema  TUATAaHUA  PACTECHUI,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE THIPBDY,

«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepms», «HepBHas



cuctema pbeio», «HepBHas cucrema ssrymkm», «HepBHas — cucrtema
npecmbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MJIeKonuTaromux», «HepBHas cuctema uenoBeka», «Pediexey.

OOopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIIpEnapaTsl OJIHOKJIETOYHBIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIUU
HACEKOMBIX, UTIJIOKOXKHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHUN pa3HbIX OTJAEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJIOBEKa,
00opy0BaHUE I JEMOHCTPALIMH MIOYBEHHOTO ¥ BO3YIIIHOTO [TUTAHUS PACTEHUH,
pacuierieHns KpaxMaia 1 OeKOB MO JIeHCTBHEM (PEPMEHTOB, 000PYI0BaHUE JIJIs
JEMOHCTPALIMH OIIBITOB IO U3MEPEHUIO KU3HEHHOU EMKOCTH JIETKHUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlabopatopHas pabota «V3ydueHue TKaHell pacTeHUI».

JIaGoparopHas padota «/3yueHue TkaHel JKUBOTHBIX).

JlaGoparopnas pabota «/3ydeHue opraHoB IBETKOBOTO PACTEHUSD.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB. 6 4acoB

@opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe (BKIIIOYasl BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs: IOYKOBaHHE, CHOPYJISLUS,
dbparmMeHTanus, KIOHHPOBaHUE.

[TosmoBoe pasmuoxkenue. llonoBeie kieTku, unu rametsl. Meio3. Craguu
meno3a. [losenenune xpomocom B Meno3e. KpoccuHrosep. bruonornyeckuii CMbICI
M€i03a W TOJOBOro Imnpouecca. Meio3 u ero MecTo B KU3HECHHOM IIMKIIE
OpraHU3MOB.

[Ipen3aponsimieBoe pasBurue. [ amerorenes3 y xuBoTHBIX. [10JI0BBIE JKENE3BL.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaToreHes u oorenes. Ctpoenue
MIOJIOBBIX KJIETOK.

OmnongoTBOpeHne W 3IMOPUOHAIBHOE pa3BUTHE KHUBOTHBIX. CrocoOsbl
OIUTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa

0 pa3BuTuM opranu3moB. Craguum >SMOpHOreHe3a >KUBOTHBIX (Ha MpUMEpe



asarymiku).  Hdpobnenwe.  Tumbl  apobnenus.  OcoOEHHOCTH — poOseHus
MJIEKONUTAOMMX. 3apOAbIIIEBbIE JUCTKUA (racTpyisiuus). 3akiagka OpraHoB M
TKaHEW U3 3apOJbIIIEBbIX JIUCTKOB. B3auMHOE BIIMSIHUE YACTEN pa3BUBAIOIIETOCS
3apopliia (AMOpHOHATBHAS MHAYKITHS ). 3aKIaKa TUTaHa CTPOCHUS dKUBOTHOTO KaK
pe3ybTaT UepapXUUYECKUX B3aUMOJCUCTBUI reHOB. BiusiHue Ha 3MOpHOHANIBHOE
Pa3BUTHE PA3IUYHBIX (DAKTOPOB OKPYIKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonanbnblii nepuon. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJOTMYECKOE 3HAYEHHE MPSIMOrO0 W HEMNPSIMOTO
pPa3BUTHS, UX PACIPOCTPAHEHUE B MpUPOJE. TUIBI pocTa KUBOTHBIX. DAKTOPHI
PEryJsiliiy pocTa >KUBOTHBIX U YesioBeka. CTaauu MocTaMOPHOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX M 4YesnoBeKa. [leproasl oHTOreHe3a uenopeka. CtapeHue u CMEpTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxxenne u pasButue pacrenuil. ['amerodut u crnopodur. Meioz B
YKW3HEHHOM IuKIIe pacTeHuid. OOpa3zoBaHue CIoOp B mpolecce Meiosa. ['amerorenes
y pactenuil. OmI0I0TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoB. [[BoliHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYJISILIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHCcTpanuu:

[Toptpetsr: C.I'. HaBammn, X. [lIneman.

Tabmuer 1 cxembl: «BererarnBHOE pa3sMHOXKEHHE», «THIBI OECIoaoro
pa3sMHOXEHUD», «Pa3MHOXKEHHE XJIaMHAOMOHAIb», «Pa3MHOXEHHE HBIJIEHBD»,
«Pa3MHOXeHue TuApbD, «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmMaTo3ouaa», «OCHOBHBIE CTaauM OHTOreHeszay, «lIpsmoe u
HEnpsAMOE pa3BuThe», «Pa3BuTme Mauckoro xyka», «Pa3Butue capaHum»,
«Pa3BuTne nAarymkm», «JlBOMHOE OIUIOJOTBOPEHHE Y UBETKOBBIX PACTEHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX M JABYAOJBHBIX pacTeHUN», « KM3HEHHBIA LUK
MOPCKOM KanmycTbl», «  KU3HEHHBIN IIUKI MXa», «  KU3HEHHBIN [IUKJI HATOPOTHUKAY,
«OKW3HEHHBIN IUKIT COCHBIY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHLIEKIETOK U



CIIEpMATO30UI0B, MOJENb «L UK pa3BUTHS JISATYIIKD.

JlaboparopHas pabota «M3ydueHue CTpoeHHUs MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax».

[IpakTtuueckass paboTa «BbIsIBICHHE NPHU3HAKOB CXOACTBA 3apOJBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaboparopHass pabora «CTpoeHHE OpPraHOB pa3MHOXKEHHUS BBICIIUX
pacTeHu.

Tema 11. TI'eHeTHKa — Hayka O HACJEACTBEHHOCTH H M3MEHYHMBOCTH
OPraHu3MoOB. 2 4yaca

Uctopuss crTaHOBIEHMST ¥ pa3BUTHS TEHETHMKU Kak Hayku. PaboTsl
I'. Menpnens, I'. ne @pusa, T. Moprana. Posib 0Te4eCTBEHHBIX YUEHBIX B PA3BUTUU
renetuku. Pabotet  H.K. KonerioBa, H.U. BaBuiioBa, A.H. beno3sepckoro,
I'.JI. Kapneuenko, FO.A. ®unmumnuenko, H.B. TumodeeBa-PecoBckoro.

OCHOBHBIE€ T€HETUYECKHUE TTIOHITHS U CUMBOJIBI. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHBI, aJbTCPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA WU PELIECCUBHBIN
MIPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, THOPUIBI, TCHOTHIT, ()EHOTHII.
OcCHOBHBIE ~ METO/ABl  TCHETUKU:  THOPUJIOTIOTUYECKUHN,  IUTOJIOTMYECKUM,
MOJIEKYJISIPHO-TEHETUUECKH M.

JlemoHCTpauuu:

[Toptpers:  I'. Mengens, I ne ®pusz, T.Mopran, H.K. Konbuos,
H.W. BaBunos, A.H. benozepckuii, [I'.Jl. Kapnieuenko, FO.A. ®unumnyeHko,
H.B. Tumodeer-PecoBckuii.

Tabnuiel u cxembl: «MeToIbl TeHETUKIY, «CXeMbl CKPEIIUBAHUS .

JlaGoparopHass pabora  «J/Ipo3odmiaa Kak  OOBEKT TIEHETHYECCKHUX
HUCCIICIOBAHU .

Tema 12. 3akoHOMepHOCTH HacaeACTBEHHOCTH. 11 yacos

Monorubpumnoe ckpemmBanue. IlepBeiii 3akoH MeHuens — 3aKoOH
eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHensi — 3aKOH paclIeIUICHUus MNpU3HAKoB. [luTosiorndeckue OCHOBBI

MOHOI‘I/I6pI/I)1HOFO CKpCIIBAHMA. I'mnoresa 4uCTOTHI TaMET.



AHanmsupyolee ckpemusanne. [I[pomexxyTouHbIl XapakTep Hacaeq0BaHuUs.
Pacuierienre mpu3HakoB NPy HEMOJIHOM JOMUHUPOBAHUH.

HuruOpuanoe ckpemubanue. Tpetuii 3akoH MeHiens — 3aKoH He3aBUCHUMOTO
HacJieJOBaHUsI TPU3HAKOB. [[uToIOrNYecKrie OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUS.

CuermienHoe HacnenoBaHue npu3zHakoB. Pabotsl T. Moprana. CuernsieHHoe
HACJIEJOBAHUE T'€HOB, HApYIICHHE CLETUICHUS MEXIAy TIe€HaMH. XPOMOCOMHAas
TE€OpHUsI HACIEICTBEHHOCTH.

I'eneTuka nosia. XpoMOCOMHBIN MEXAHU3M OIPEAEIEHUS T0J1a. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHhIA MOJ. ['eHeTmueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKoB, CHETUIEHHBIX C TTOJIOM.

I'enorun kak nenoctHas cucteMa. [ InernoTponust — MHOKECTBEHHOE ICUCTBUE
resa. MHOXECTBECHHBI aUIeIM3M. B3amMoaelcTBHE HEaAICIbHBIX TI'€HOB.
KommnementapHocts. Onuctas. [Tomumepus.

['eHeTyeCKUN KOHTPOJb Pa3BUTHS PACTEHUM, KUBOTHBIX U YEIIOBEKA, a
Takke (PU3NOJIOTUUYECKUX MPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIU.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Mapa3uT» U «XO35UH — MUKpOOHMOMY». ['éHeTH4ecKHue acneKThl KOHTPOJISI U
W3MEHEHHS HACJIEICTBEHHON MH(OpPMAIIUU B TOKOJICHHUX KJIETOK U OPTaHU3MOB.

JlemoHCcTpanuu:

[Toptpetst: I'. Mennens, T. Mopras.

Tabnuubr u cxemsl: «IlepBbiii 1 BTOpOii 3akoHBI MeHaenss», « Tpetuii 3akoH
Mengaens», «AHaIM3MpyOLIee CKpeluBaHue», «HemomHoe aoMUHUpPOBaHHEY,
«CuermyieHHOe HacleoBaHUE TPU3HAKOB Yy Apo3oduibly, «['eHeThka mojay,
«Kapuotunn  dgenmoBeka», «Kapuotun gpozodmiey, «Kapuotunm —mruimby,
«MHO>XECTBEHHBIN aJlJICIN3M», «B3aumMoaercTBUEe r€HOBY.

O6opynoBanue: MOJENb Il JEMOHCTPAIMM 3aKOHOB €IWHOOOpa3us
rHOPUJIOB TIEPBOTO TIOKOJICHMSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHUSI TMPU3HAKOB, MOJAEIbH JJIA
JIEMOHCTPAllM CLEIJICHHOIO HACIEI0BaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,

MUKponpenapar: «Jpo3zoduinay.



[Ipaktnueckass pabora «M3yueHue pe3yiabTaToB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y IPO30(IITBD).

[IpakTnyeckas  pabora  «M3ydyeHue  pe3ynbTaTOB  JUTHOPHUIHOTO
CKpEIIMBAHUSA Y IPO30(IITBD.

Tema 13. 3aKk0HOMEPHOCTH U3MEHYUBOCTH. 3 Yaca

B3aumoneiicTBue reHotuna u cpeabl npu  GOPMUPOBAHUM (PEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. BUabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS M HACIIC/ICTBCHHAS.

MopaudukanronHas u3MeHYuBOCTb. Poib cpenbl B (popMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psan  u BapuanuonHas kpuBas (B.Horanncen). CpoiicTBa MoaudUKAIMOHHON
M3MEHYUBOCTH.

['eHoTMIIMYECKast U3MEHUYUBOCTh. CBOMCTBA FTEHOTUITUYECKOW U3BMEHYMBOCTH.
Bunbl reHOTUTTHYECKOM N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHasT M3MEHYMBOCTH. Melo3 M MOJOBOM MpoOIleCC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
T€HETUYECKOr0 pa3Hoo0pa3us B Mpejiesax 0JJHOro BUIA.

MyTannoHHass W3MEHYMBOCThb. BHIbBI MyTalnui: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  HWHAYUUMpPOBaHHbIE MyTauuu. SnepHble U
HUTOIUIa3MaTHYeckue myTtauuu. CoMaTUYEeCKUE W TMOJIOBbIE MyTauuu. [IpuyunHbI
BO3HUKHOBEHUs MyTanud. MyTareHsl M UX BIUSHUE HA OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacnenacTBeHHoM u3MeHunBocTH (H.W. BaBunoB). BHesigepHass M3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

JlemoHcTpauuu:

[Toptpetsr: I'. ne @pus, B. Moranncen, H.M. BaBumnos.

Tabmumer u  cxembl: «Buabl HW3MEHUHMBOCTH», «MoaudukarmoHHas
U3MCHYUBOCTHY, «KomOnHaTnBHAsS U3MCHYUBOCTEY, «Metio3y,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buapl myTarmii.

OO6opynoBaHue: >XKMBble M TrepOapHble HK3EMIUISIPbl KOMHATHBIX PAaCTEHUU,



pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaboparopHas pabota «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. llocTpoeHue BapualMOHHOrO psga U
BAPUALIMOHHOW KPUBO».

[Ipaktuueckass pabora «Mytanuu y  aApo3oduiabl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka 4yesoBeka. 3 yaca

Kapuotun yenoBeka. MexayHapoHas MmporpaMma HCCIEJOBAHHUS F€HOMa
yenoBeka. MeTonbpl  M3y4EeHUs ~ IEHETHUKH  YEeJIOBEKAa: TIeHEaJlOTMYECKHM,
OJM3HEIOBEIH, IIMTOr€HETUYECKU, MOIMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
MMOJJTHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUITUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YelloBeKa. [ eHHbIE U XPOMOCOMHBIE
Oone3Hu uyenoBeka. boje3Hu ¢ HACIENCTBEHHOW MPenpacoyioKEHHOCTHIO.
3Ha4YCHUE MEIUIIMHCKON T€HETUKHA B MPEIOTBPALICHUH U JICUHCHUU T€HETUYECKUX
3a0oyieBaHUN 4enoBeka. MeauKo-TeHeTUYeCKoe KOHCYJIbTHupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHSATHE «TE€HETHMYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCIIECIOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (axTOpbl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKa K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolleh cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JleMoHCTpauuu:

Tabmuiel u cxemsl: «KapuoTtun 4denoBekay, «MeToabl U3ydeHusl TeHETUKU
4yenoBekay, «['eHeTnueckue 3a00JIeBaHNsI YETIOBEKay.

[TpakTudeckas padora «CocTaBieHUE U aHATIU3 POJOCIOBHOM.

Tema 15. Cennekuusi opranusmos. 3 yaca

JloMecTUKAIMS M CeJIeKNUsi. 3apOXKJICHUE CENEKIMU U JIOMECTHKAIIUH.
VYyuenue H.W. BaBunona o LleHTpax npoucxXoxkaeHUs] © MHOIO0Opa3usi KyJIbTYPHBIX
pactenuii. Ponb cenexuuu B CO31aHUU COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COPT,

nopojga, miraMm. 3aKOH TOMOJIOTHYECKUX PAI0B B H&CHC}ICTBGHHOﬁ HU3MCHYMBOCTHU



H.W. BaBunoBa, ero 3HaueHUE JIJs CEIEKIIMOHHON PaOOTHI.

MeTtoapl cenekiMOHHONW paboThl. MCKycCTBEHHBIH OTOOp: MAaccoBBIA U
WHUBUy AJIbHBIN. Oranel ~ KOMOMHAIMOHHOM  cenekuuu.  VMcnbitanue
IPOU3BOAUTENEH MO TOTOMCTBY. OTOOp MO TEHOTHUIYy C TOMOIIBIO OIICHKH
(eHoTHIIa TOTOMCTBA U OTOOP IO FeHOTHUITy ¢ omoulbio aHanm3a JJHK.

HckyccTBEeHHBIE ~ MyTareHe3 Kak  METOJ|  CEJIEKIMOHHOW  paboThl.
PamnanoHHpIi M XMMUYECKHM MyTareHe3 KaKk HCTOYHUK MYTallUH y KyJbTyPHBIX
¢opM opranu3moB. lcnonp30BaHME TE€HOMHOI'O PEJAKTUPOBAHUA U METOJOB
pexoMOuHaHTHBIX JIHK a1 nmonyyeHust uCX0JHOTO MaTepHalia JJisl CEJIEKIUU.

[Tonyuenue MTOJIUILIIOUIOB. Bnaytpusunosas TUOpUIU3ALIHSL.
bnuszkopoacTBeHHOe  cKpeliuMBaHue, uiau  uHOpuauHr.  HepoacrtBenHoe
CKpelIMBaHue, WM ayTOpuAMHI. ['erepo3uc W ero mpuuuHbl. lcrnonb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas rubpunusaunud. llpeononenue Oecruiogus
MEXBUI0BBIX THOPUI0B. JlOCTHIKEHUS CENEKIIMN PACTEHUNA U )KUBOTHBIX.

CoxpaHeHne U N3y4YEHUE TEHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U
UX JUKUX poaMYed  anus  co3gaHusl  HOBBIX  COPTOB M THOPHIIOB
CEIBCKOXO3SIMCTBEHHBIX KYJIBTYD.

JlemoHCcTpanuu:

[Toptpersr: H.!. Basuios, N.B. Muuypus, I'.1. Kapneuenko,
ILIL Jlykestnenko, b.JI. Actaypos, H. bopinoyr, JI.K. bensies.

TaOmuis! u cxembl: «L{eHTpbI TPOUCXOXKACHNUS 1 MHOTOOOPa3us KyJIbTYPHBIX
pPaCTEeHHI», «3aKOH TOMOJIOTHYECKUX PSOB B HACIEACTBEHHOW HW3MEHUYHMBOCTHY,
«Metogpl cenekuumn», «OTnanénHas rudpuauzanus», «MyTareHesy.

JlabopaTtopHas pabora «/3ydeHne cCOpTOB KyJIbTYpHBIX PACTCHUN W TIOPOJ
JOMAIIHUX KUBOTHBIX).

JlabopatopHas pabota «VI3ydeHrne METO0B CENIEKITNN PACTCHUI.

[Tpaktuueckas padota «[IpuBHUBKa pacTeHHI.

Okckypenust «OCHOBHBIE METOIBI M JIOCTHMIKEHHMSI CEJEKIIMM PACTEHHU |
JKUBOTHBIX (Ha CEJIEKI[UOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,

COPTOUCHBITATEbHBIM y4acTOK, B TEIUIMYHOE XO35iMCTBO, B JaOOpPaTOPHUIO



arpOyYHHBEPCHUTETA WM HAYYHOTO UEHTPA)».
Tema 16. buorexHosiorus U CMUHTEeTHYECKasi OHoJIOorHs. 4 Yaca

OOBEKTHI, HCIOJIb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBbBIE
KYJIBTYPBI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEPUCTHKA. Tpagumonnas
OMOTEXHOJIOTHS:  XJIeOOMNeueHue, MOIYyYEHHE KHCIOMOJOYHBIX IPOAYKTOB,
BUHOAenue. MukpoOuonornyeckuii cuHTe3. OOBEKTBI MHMKPOOHOJIOTMYECKHUX
texHonorui. [IpousBoacTBo Oefika, aMUHOKHUCIIOT Y BUTAMUHOB.

Co3naHne TEXHOIOTUI U UHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUsI TEHOMOB C LEJBIO MOJYyYEHUSI OPTaHU3MOB U MX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAOIIHECS B IPUPOI€ OMOCUHTETHUECKHUE MY TH.

Kiterounas mnxeHepust. MeToapl KyJIbTyphl KIETOK U TKAHEW paCTEHUHA H
#UBOTHBIX. Kpuobanku. Comatuyeckas THOpUAM3aLUA M COMATUYECKUU
smOpuoreHes. VMcnonap3oBaHue rarionioB B CeJIEKIMM pacTeHuid. MckyccTBeHHOE
OIUIOJOTBOPEHUE. PEKOHCTPYKIMSA SMIEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX.
Merton TpaHCIIaHTaWHA SIEp KIETOK.

XpoMOCOMHass U TE€HHas WH)KEHepUs. MCKyCCTBEHHBI CHHTE3 I'€Ha U
KOHCTpyupoBaHue pekomOuHaHTHbIX JIHK. JlocTukeHus W MepCHEeKTUBBI
XpPOMOCOMHOW M TE€HHOM HHXXEHEpUU. DKOJOTMUECKHE U 3TUYECKUE MpPOOIeMbl
T€HHOW UHKCHEPUU.

Menmuuunckue onorexHosoruu. Ilocrrenomuas uudponas menuuuna. [T1P-
JTMarHocTuka. MeTaOoJIOMHBI aHaJIW3, TEHOIICHTPUYCCKUM aHajau3 MpoTeoMa
YyeJaoBeKa JUISl OLUEHKM COCTOSIHHS €ro 310poBbs. VCHOJIB30BaHHWE CTBOJIOBBIX
KkieTok. TaprerHas Tepanusi paka. 3D-OmoumkeHepus i pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/aHUS KOMILJIEKCHBIX
TKaHEel cOoueTaHWeM TEXHOJIOTHM TPEXMEPHOro OMONMpHUHTHHra M ckaddonauHra
JUISL PELIEHUs 3a/1a4 NIePCOHAIN3UPOBAHHON MEULIMHBI.

Coznanne BEKTOPHBIX BAaKIUH C LENbI0 oOecreueHus: KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyautened OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
dbynkuuonupoanusi PHK-comepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE

3200JIEBAHUS YEIOBEKA U )KUBOTHBIX.



JlemoHCTpauuu:

Tabmurp! 1 cxeMmbl: «VIcmonp30BaHEe MUKPOOPTAaHU3MOB B TIPOMBIIIIICHHOM
POM3BOCTBEY, «KileTouHas HHXeHepus», «I eHHass HHKESHEPHS.

JlabopatopHas pabota «/3ydueHne 00beKTOB OMOTEXHOIOTUM.

[TpakTraeckas pabota «IlomydeHre MOTOYHOKHUCITBIX ITPOTYKTOBY.

Okckypeusi «buoTexXHONOTUST — BaKHEWIIas TPOM3BOAMTEIbHAS CHIIA

COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE IPOU3BOICTBO).

Ilnanupyembie pe3yJabTaThI
uzyuyenus kypca "buosorus’ (mnpodpuabnsiii yposenb), 10 kiace
IIpeaMeTHBIE PE3YIbTATHI OCBOCHHS yueOHOro npeamera «buonorus» B 10

KJIACCE JIOJIKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUU O MECTE€ U pOJM OHOJIOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHUH TpoOJIeM  palroOHAIBLHOTO
MPUPOJIONIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIQJICHUE CHUCTEMOW OMOJIOTMYECKUX 3HAHUW, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIATAONIME OHOJIOTHYECKHUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKUE TEOPUU
(xnetounast Teopust T. [lIBanna, M. IlIneiinena, P. BupxoBa, xpomocoMHast Teopust
HaciencrBeHHoctu 1. Moprana), yuenus (H.W. BaBunoBa — o0 1neHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TEPBOr0 MOKOJEHHUS, PACHICIUICHUSI, YUCTOTbl T'aMET, HE3aBHCUMOTO
HacnenoBanuss I'. MeHzens, TOMOJOTMYECKHX PSAOB B  HACJIEIACTBEHHOM
n3menunBoctu H.M. BaBuioBa), npUHIUIIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJAaMU HAyYHOTO IO3HAHUS, UCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMCHHC BbIACIIATh CYIICCTBCHHBIC ITPU3HAKH: BUPYCOB, KJIICTOK ITPOKAPHUOT H



JYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpraHOB pACTEHUU, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,
IPOTEKAIOIIUX B OpraHM3Max PAcTeHUH, )KUBOTHBIX M YEJIOBEKA, OMOJIOTHYECKIX
MIPOIIECCOB: OOMEHa BemiecTB (MeTab0IM3M), MPEBPAIICHUS YHEPTUH, OPOKCHUS,
aBTOTPO(HOTrO | reTepoTPO(PHOro TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, MeK03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIUBUIYAJIbHOIO  pa3BUTHS  OpraHu3Ma  (OHTOIeHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXAY OpPraHOMIAMH KIETKH | HX
GyHKIUSIMHE, CTPOCHHEM KJIETOK PAa3HBIX TKAaHEWM M UX (QYHKIUSIMH, MEXIY
OpraHaMd H© CHCTEMaMH OpPraHOB Yy PACTCHHH, >KMBOTHBIX M YEJOBEKAa U HUX
GyHKIUSIMHE, MEXKIYy CHUCTEMaMH OPTraHOB M WX (PYHKIUSMHU, MEXKIY dTarmaMu
oOMeHa BEUIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX [IMKJIOB OPraHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpelibl OOUTaHUS;

YMEHHE BBIABIATH OTIUYUTEIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE
pacTeHU, )KUBOTHBIX U YEJIOBEKA,;

YMEHHME UCIOJIb30BaTh COOTBETCTBYIOLIUE AapPryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl OKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIII;

YMEHHE peaTh OMOIOTHUECKHE 33/1a49H, BBISBIISTH IPUINHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTMYECKUMH TIPOIECCAaMU U SBIICHUSMU, I€TaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJyYCHHBIX PE3YyJIbTATOB,;

YMEHUE BBINOJHATH J1a0OpaTOpHbIE U MpaKTUYECKHE padoThl, COOJIOAATH
npaBuia mpu pabote ¢ yueOHBIM 1 J1ab0paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIIBUTATh THIOTE3bl, TMPOBEPATH MX HKCIECPUMEHTAIHHBIMU
cpencTBamMu, (GOpMYyIUpYs Ielb WCCICIOBAHMS, aHaIU3UPOBATH IOJYYCHHBIC
pE3yNbTaThl U IeNIaTh BHIBOBL;

YMEHHE Y4acTBOBaTh B Yue€OHO-HCCIIEI0BATEIbCKOM padoTe 1mo Ouoioruu,



HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBbHBIX HAayYHBIX OOILECTB, U
nyOJMYHO  TPEJACTaBIATH  MOJYYEHHBIE  pEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(EPEHITUSIX;

YMEHHE OLICHMBATH JTUYECKHE ACIEKTHI COBPEMEHHBIX HCCIICIOBAHUN B
o0acTv GMOJIOTUHU U MEAUIMHBI (KJIOHHPOBAHUE, UCKYCCTBEHHOE OILUIO0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIM BhIOOp Oyaymiel mpodeccHoHaTbHON
NESATEIIBHOCTH B 00JIaCTH OMOJIOTMH, MEAMILIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO03SCTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIayOJsTh MO3HABATEIbHBIN
MHTEpEC, HAPABJICHHBIA Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH MPOPECCUU U
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHM3alUsIX CpPETHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

JIMYHOCTHBIE pe3yIbTaThl OCBOECHHUS IPOTPAMMBI IO OMOJIOTUU JOCTUTAKOTCS
B €IMHCTBE Y4eOHOM W BOCHUTATEIBHOM MAESITEIBHOCTH B COOTBETCTBUU  C
TPAaJULOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU LEHHOCTSMH, IMPHUHATHIMU B OOILIECTBE NpaBWJIaMH U HOpPMaMHU
MOBEAECHUSI W CHOCOOCTBYIOT IMpoOIleccaM CaMONO3HAHUS, CaMOBOCHHUTAHUS U
CaMOpPa3BUTHUA, PAa3BUTHUS BHYTPEHHEW IIO3ULMU JIMYHOCTH, IATPUOTHU3MA H
YBAKECHUS K 3aKOHY M IIPABOINOPAIKY, YEIOBEKY TPYJa U CTapLIEMy IIOKOJIECHUIO,
B3aMMHOTO YBa)KE€HHS, OEpEKHOTO OTHOIIEHUS K KyJbTYPHOMY HACJIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXaroUIen cpee.

120.8.3. JIuuHOCTHBIE =~ pe3ynbTaThl  OCBOCHHUA  Y4eOHOro  MpeaMeTa
«buonorus» AOMKHBI OTpa)kaTh TOTOBHOCTb U CIIOCOOHOCTH OOYYaroIIUXCs
PYKOBOJACTBOBAThCS  C(OOPMUPOBAHHOM  BHYTPEHHEH  MO3UIMEH  JIMYHOCTH,
CUCTEMOHN IICHHOCTHBIX OpHEHTalW{, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHUM,
COOTBETCTBYIOIIMX  TPAJAMLMOHHBIM  IIEHHOCTSM  POCCHICKOrO  0O0IlecTBa,
paclIMpeHne KU3HEHHOTO OIBITA U OIbITA IESITENBHOCTH B MPOLECCE peATU3alUN
OCHOBHBIX HAIPABJICHUN BOCIIUTATEIILHON AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa)1aHCKOTO BOCITUTAHUSI:



c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YyYaIOMErocs Kak aKTUBHOTO
Y OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX IIpaB U O00s3aHHOCTEH, yBa)KCHHE
3aKOHAa W MPABOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIbHOCTH IMPU CO3JIaHUHU
y4eOHBIX MPOEKTOB, PEIICHWHU YUEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CITIOCOOHOCTh  ONPEACISITh COOCTBEHHYIO TO3WIMIO IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHHE YYUTHIBATH B CBOMX JCHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHUBHOIO
B3aMMOJICHCTBUS JIFOJICH C pa3HBIMU YOSKICHUSIMH, KYJIbTYPHBIMU ICHHOCTIMU U
COLIMAJIbHBIM I10JIOKEHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJIHECHUS
y4eOHBIX, TO3HABATCIBHBIX M MCCICAOBATEIbCKUX 3aJ1ad, YyBaKUTEIBHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) IaTPUOTHYCCKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA, YBAKEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IMEPE]
PonuHoi, ropaoctu 3a CBOM Kpail, CBOXO Po/IMHY, CBOM SI3BIK U KYJIBTYPY, ITPOLLIOE
Y HACTOSIIIEE MHOTOHAIIMOHAIBHOTO HapoJia Poccuu;

LIEHHOCTHOE OTHOILICHUE K MPUPOJTHOMY HACIEAUIO U TAMSITHUKAM MPUPOJIbI,
JIOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CITIOCOOHOCTh OIICHWBATh BKJAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJICHHE U
pa3BuTHE OWMOJOTHH, TOHMMAaHWS 3HAYCHHS OHOJIOTHHM B IIO3HAHUH 3aKOHOB
IIPUPOJIBI, B )KU3HHU YEJIOBEKA 1 COBPEMEHHOTO OOIIECTBA;

ujenHas yoexkaEHHOCTh, TOTOBHOCTh K CIyKeHHIO U 3ammTe OTedecTna,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) AyXOBHO-HPABCTBEHHOI'O BOCITMTAHUS:



OCO3HAHUE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TIOBEICHNS;

CIIOCOOHOCTh OIIEHMBATHh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPATHbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEIISAM, CO3/IaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuuaMu HaposioB Poccuu;

4) 3CTETHYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHONIIEHHWE K MHpPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMAaHUE YMOIMOHATBLHOTO BO3CHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B pPa3HbIX BUJIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pu3HUYeCKOro BOCIIUTAHUS:

NOHUMaHUE M pealu3aiusi 370pOBOrO0 M 0e30macHoro oOpasa KHU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKHX TMpaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nuecKas
aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3HUECKOMY U NICUXUYECKOMY 3/10POBBIO;

NOHUMAHWE LEHHOCTH TPaBUJl HHAWBUIAYAIbHOTO M KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TOCJICACTBUN U HEMPUSATUSI BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

6) TpyI0BOTO BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTb K aKTUBHOM JESTEIBHOCTH TEXHOJIOTMYECKOM W COLHMAIBHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSTEIIBHO
BBITIOJTHSATh TaKYyIO J€ATEIbHOCTD;

UHTEPEC K pa3iudHbIM cepaM npodeccuoHaIbHON JeSTENbHOCTH, YMEHUE



COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymieil mnpodeccud U pearn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO U CaMOOOpa30BaHMIO Ha
MPOTSKECHUN BCEU JKU3HU;

7) 9KOJIOTMYECKOTO BOCITUTAHHS:

AKOJIOTUYECKHU 11eJ1Ieco000pa3Hoe OTHOILIEHHWE K NPHUPOAEC KaK HCTOYHHUKY
KU3HU Ha 3emIle, OCHOBE €€ CYIleCTBOBAHUS;

MOBBIIICEHUE YPOBHS SKOJOTUYECKOW KyJIbTYphl: MNPUOOPETEHHUE OIBITA
MJIAHUPOBAHUSI TIOCTYNIKOB U OILEGHKM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYXarOUIEH CPEIbL;

OCO3HaHHWE TJIOOATBHOTO XapakTepa IKOJIOTMYECKUX MpoOJieM M MyTel X
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyUYEHUHU OUOJIOTUU
3HaHMST W yMEHUS TPU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOICHUE  MpaBWil  TOBEACHUS B TMPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUSA B JKOCHUCTEMaX, OXpaHy BHUJOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPHUATUE JEUCTBUHM, IMPUHOCIIIMX BpEI  OKPYKAIOLIEH
MPUPOIHON Cpejie, YMEHHE MPOrHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBpAIaTh UX;

HaJIMYUE Pa3BUTOTO 3KOJIOTUYECKOTO MBIIIJIEHHUS, SKOJIOTMYECKON KYJIbTYPBbI,
OTbITa NEATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMM B TIO3HABATEJIbHOM, KOMMYHUKATUBHOW M COILIMAJIbHOU
MPAKTUKE, TOTOBHOCTHU K YYaCTHIO B MPAKTUYECKOUN AESTEIbHOCTU SKOJIOTUYECKOM
HaIpPaBJICHHOCTH;

8) IIEeHHOCTH HAYYHOTO MMO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTAa B MOJHUKYJIHTYPHOM MHPE;

COBEPUIEHCTBOBAHUE S3BIKOBOM M YMTATENBCKOW KYJBTYpPbl KaK CpEICTBa



B3aUMOJICUCTBUS MEXY JIIOAbMHU U TIO3HAHUS MUPA;

MOHUMaHuEe cneuu(puKd OHOJOTMM KaK HayKH, OCO3HaHHS €€ pojiu B
(OpMUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
NpeCTaBlICHUS OO0 OKpY)KalollleM MHUpPE KaK O €IMHCTBE MPUPOJIbI, YEIOBEKa U
o0miecTBa, B IO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U pEUIeHMH NpoOJeM
COXPaHEHUsI IPUPOTHOTO PABHOBECHS;

yOSXKAEHHOCTh B 3HAUMMOCTH OWOJIOTUU JJII COBPEMEHHOW LMBUIU3AIUU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  pElIaTh PECypCHbIE  MPOOJEMBbI  Pa3BUTHS
YEJIOBEYECTBA, MOMCKA MyTel BBIXOAA U3 II00AJbHBIX HKOJIOTHYECKUX MPOOJIEM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY  pa3BUTHIO,  pallOHAJIbHOMY
UCITOJIb30BAHUIO MPUPOJHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWOJIOTMYECKHUX 3HAaHUW B LEISIX
NOBBIIICHUS OOIIEl KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOyuaromuxcs, GopMUupyeMoil
PU U3yYEHUU OMOJIOTHH;

NOHUMAaHHUE CYLIHOCTH METOJOB MO3HAHMSI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HAHWUA JJs aHaiau3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIMIMX B HEM HM3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS HA OCHOBE HAay4HbIX (AKTOB H
MMEIOIINXCS JAHHBIX C IEJIbI0 TIOJIyYE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HMCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS I
pelieHust npoOJieM B peaibHBIX )KU3HEHHBIX CUTYAIIUAX;

OCO3HaHWE ILIEHHOCTH HAyYHOM NESITeIbHOCTH, TOTOBHOCTb OCYILIECTBISAThH
IIPOEKTHYIO M HCCIIEOBATENBCKYIO AEATEIbHOCTh HHINBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO W
caM000pa30BaHNI0, K AKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHUWA MO OWOJIOTMH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

B npouecce AOCTHIKCHHUA JTMYHOCTHBIX PE3YJIILTATOB OCBOCHMHA O6y‘laIO]_HI/IMI/IC$I



IPOTPaMMBI CPETHEr0 O0IIero 00pa3oBaHus y OOyYAIOIIMXCS COBEPIICHCTBYETCS
HYMOLIMOHAJIBHBIN UHTEIUIEKT, IPEANOoaralomuil choOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHHE, BUACTh HAPaBICHUS PA3BUTHA COOCTBEHHOW 3MOILMOHAIBLHOU Cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATD
OTBETCTBEHHOCTh 3a CBO€ TIOBEJECHHE, CIOCOOHOCTh aJalTUPOBAThC K
HMOIIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEI MOTHBAIIMH, BKIIIOYAIOIIEH CTPEMIIEHUE K TOCTHXKEHHIO HEIH U
ycnexy, ONTUMHU3M, MHHUIMATUBHOCTb, YMEHHE JIE€UCTBOBAaTh, MUCXOAS U3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAIOIIEH CIOCOOHOCTh NOHUMATh 3MOLUOHATBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTh €ro NMPU OCYLIECTBIEHUHM KOMMYHHUKAIlMU, CIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHNUIO;

COLIMAIBHBIX  HABBIKOB,  BKJIIOYAIOIIMX  CIOCOOHOCTh  BBICTPAaMBATh
OTHOILIEHUSI C JPYTMMHU JIIOJIbMHU, 3a00TUTHCS, MPOSBIATh UHTEPEC U Pa3pelIaTh
KOH(IUKTBL. MeTtanpeaMeTHble pe3yibTaTbl OCBOEHUS Y4YeOHOro mnpeaMera
«buonorus» BKIIOYAIOT: 3HAYUMBIE [ (OPMHUPOBAHMS MHUPOBO33PEHUS
oOyJaromuxcs MeXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIEHayYHbIE TTOHATHS,
OTpaXkarollue IEeJIOCTHOCTh HAay4YHOW KapTUHBI MUpa MU cHeuuduKy MeTOAOB
MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILIECTBO, SHEPIUsl, SBJICHUE,
npoliecc, CUCTEMA, HAYYHBIM (paKT, MPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, HCCIEAOBAHHME, HAONIOJACHUE, W3MEPEHHE, HKCIEPUMEHT U JIpyrue);
yHUBEpCajbHble y4eOHble JeHCTBUS (TO3HABaTENbHbIE, KOMMYHHKATHUBHBIC,
pEryJsiTUBHbIE), o0ecreynBaome dbopmupoBaHue (GyHKUIMOHATBHOU
IPaMOTHOCTH M  COLMAJIbHOM KOMIETEHIMH OOyYaromuxcs; CIOCOOHOCTb
o0yuarommxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,
MUPOBO33pEHUYECKNE 3HAHMS WM  YHUBEpPCaJbHble y4eOHbIE JEWUCTBUS B
MO3HABATEILHON U COLMAIIBHOM MPAKTHUKE.

MeTtanpeaMeTHble pe3yJbTATHI OCBOEHHSI NMPOrpaMMbl CpeIHEro O00IIero



00pa3oBaHMs T0/LKHBI OTPAKATH:

OBianeHue  yHMBepPCAJbHBIMM  Y4YeOHBIMM  MO3HABATEIbHBIMU
AeCTBUSIMM:

1) 0a30BbIC JJOTHYECKHUE ICHCTBUS:

CaMOCTOATENbHO  (OPMYJIMPOBAaTH M aKTyallM3UpOBaTh  Ipodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIh30BaTh TPH OCBOCHWW 3HAHWA TMPUEMBI JIOTHYECKOTO MBITTUICHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIHU, O00OIICHHS ), PAaCKPBIBATh CMBICT
OMOJOTHYECKUX TOHATHHA (BBIICTATh MX XapaKTEPHbIE MPU3HAKH, YCTAHABIIMBATH
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTpeNeNsaTh IeNU JEATEIBLHOCTH, 3a/iaBasl MapaMeTpbl U KPUTEPUU HX
TOCTIKCHHSI, COOTHOCUTD PE3YNIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTMUECKUE TTOHATHS JUIsl 00bACHEHUs (DaKTOB U SIBIICHUN
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTHYECKUE pacCyXIeHUs (MHIYKTHBHBIC, JACIYKTHBHBIC, TIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PacCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

OPUMEHSTh  CXEMHO-MOJICNIbHBIE  CpeACTBa  JUIsl  TPEICTABJICHHUS
CYIIIECTBEHHBIX CBSI3€i M OTHOIIECHUN B M3Y4YaeMbIX OMOJOTHYECKUX OOBEKTaX, a
TaK)Xe IPOTUBOPEUHIA PA3HOTO POJIA, BBISIBJICHHBIX B PA3INIHBIX HHPOPMAITMOHHBIX
HMCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBI ¢ YUETOM aHAIM3a MMEIOITUXCS
MaTepHaTbHBIX M HEMATePHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B  JIEATEIHLHOCTh, OIICHUBaTh COOTBETCTBHE
PEe3yIBTATOB IICJISIM, OIIEHUBATh PUCKH ITOCIICICTBHI JIEITCIILHOCTH;

KOOPJIMHUPOBAaTh W  BBIMOJHATH paboTy B  YCIOBUAX PEaTbHOTO,
BUPTYAJIbHOTO ¥ KOMOWHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATHUBHOE MBIILICHNE TIPH PEIICHUH YKHU3HEHHBIX MPOOJIeM;

2) 0a30BbIE UCCIICIOBATEILCKUE ICHCTBHS:

BJIaACTh HABbIKAMU yqe6HO-HCCHeﬂOBaTCHBCKOﬁ u HpOGKTHOﬁ ACATCIBHOCTH,



HaBbIKAMHU  paspelieHusi MnpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITOMCKY METOJI0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

WCIIOJIb30BaTh PA3JMYHBIE BBl JIESITEIIBHOCTH MO IOJYYEHHIO HOBOIO
3HaHUS, €ro HUHTEPIpPETAlUH, MPEeoOpa3OBaHUIO M TNPUMEHEHUI0 B Y4E€OHBIX
CUTYaLUsIX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COLIMAJIbHBIX IPOEKTOB;

(opMUPOBATH HAYYHBII TUIT MBIIIJICHUS, BIaJIETh HAYYHOW TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh W (POPMYJIMPOBATH COOCTBEHHBIE 3a/ladyd B 00pa30BaTEIBHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISBISITh IIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJIM3UpoBaTh 3ajJady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyYMEHTHI JJIs J0Ka3aTeIbCTBAa CBOMX
YTBEP>KJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh IIOJIyYEHHBIE B XOAE PEIICHHs 3a1add pe3ysbTaThl,
KPUTUYECKH OIIEHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

OCYIIECTBJISITh LI€JICHANPABICHHBINA MOMCK MEpPEeHOca CPEACTB U CIIOCOOOB
JeHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATENBbHYIO M MPAKTUYECKYIO O0JacTH
KU3HEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHMSI U3 PA3HBIX MIPEJAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJEH, NPEAJaraTb OpUrMHAIbHBIE MOJIXObl U PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHMS;

3) pabota ¢ undopMarueii:

OpPUEHTHPOBATHCS B Pa3IMUHBIX HICTOUHUKAX MHPOPMAIUH (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JMTeparype, OHOJOTHYECKUX CIIOBapsiAxX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WMHTepHeTe), aHaIU3UpOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM Mpe/CTaBICHUS], KpUTUUECKH OLIEHUBATh

e€ I0CTOBEPHOCTh W HEMPOTHUBOPEUYUBOCTD;



dbopMyIMpOBaTh 3aMPOCH U MMPUMEHSATh PA3JIMYHBIE METOJIBI TIPH TIOUCKE U
otbope Omonornyeckoil mHGoOpMaIuu, HEOOXOTUMOU I BBIMOTHEHUS y4eOHBIX
3azay;

mpuoOpeTaTh OMBIT HMCIOJB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTHUMAIbHYI0  (GOpMy  MpEICTaBICHHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

WCIIONIb30BaTh HAYYHBIM f3BIK B KA4eCTBE CpEACTBA Mpu paboTe
Ovonornyecko MHPOpMaLUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTE€MaTUYeCKHe 3HAKM M CHMBOJIbI, (JOpMyJbl, aOOpeBHATYPY, HOMEHKIIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISIHOCTH;

BIIQJICTh ~ HaBBIKAMHU  pAClO3HABaHWS W 3alIUThl  WHGOpPMAIIHH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OBj1aieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) oGmenue:

OCYIIECTBIISITh KOMMYHHKAITUHU BO BCeX cepax KU3HU, aKTUBHO Y4aCTBOBAThH
B JIMAJIOTe WM JUCKYCCHM TIO CYIIECTBY OOCY>KTaeMol TeMbl (yMEHHE 3a1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTBIBATh UHTEPECHl W COTJACOBAHHOCTH IMO3HMITUN JPYTUX YYaCTHUKOB
JIAaiora Uin IMCKYCCUH);

pacmo3HaBaTh HEBEpPOAIbHBIE CPEJCTBAa OOIICHUS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HHMKHOBEHUS KOH(JIMKTHBIX CHTYyaIluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BIIAJICTh PA3IMYHBIMK CIIOCOOaMU OOIIEHUST M B3aUMOJCHCTBUS, TIOHUMATh
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyITupoBaTh CBOM BO3PAKEHUS,

paBBépHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3PCHHA C HCIIOJIB30BAHHEM



SA3bIKOBBIX CPE/ICTB;

2) COBMECTHAs JACSATCIbHOCTD:

NOHUMATh M UCIIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U UHANBUYaTbHON
paboThI IPH peIIEHUN OMOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPU PEIlIEHUH Y4eOHOH 3a1auH;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JEUCTBUI C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh €M COBMECTHOW JEATEJIbHOCTH, OpPraHU30BbIBaTh U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABJISITh IUIAH JCUCTBUM,
pacrpenensTh pojid C Y4€TOM MHEHHUM YYacTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KA4ECTBO CBOETrO BKJIAJIa M KaXJOTO Y4YaCTHMKAa KOMaHJIbl B
001Ut pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpeayiaraTb HOBBIE MPOEKThI, OLECHHMBAaTh HJIEU C TO3ULUUHA HOBH3HHI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAYMMOCTH;

OCYILIECTBJISATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.
OBJiaieHHe YHUBEPCAJILHBIMU PEryJasITUBHBIMU J€CTBUSAMMN:

1) camoopranuzanus:

WCIIOJB30BaTh OMOJIOTUYECKUE 3HAHUS JJI1 BBISIBJICHUS MPOOJIeM M HX
pEIIeHHs] B )KMU3HEHHBIX U YUEOHBIX CUTYAIIUSX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUM I1IEJIEBBIE M CMBICIOBbBIC
YCTAHOBKM B CBOMX JICMCTBUSIX U MOCTYIKAaX MO OTHOLIEHUIO K JKMBOU MPUPOJIE,
CBOEMY 37I0POBBIO U 3[JOPOBBIO OKPYKAIOLIHUX;

CaMOCTOSITEJIbHO OCYIIECTBIIAThH MO3HABATEIBbHYIO JEATCIIBHOCTD, BBISBIISITH
po0JIeMBbI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEeIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSITEJIbHO COCTaBJISATh IIJIaH pEIICHUsT TpoOJieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHI;

AaBaTb OICHKY HOBBIM CUTYaAllUAM;



pacMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHUI;

JIenaTh OCO3HAHHBIN BHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHHE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIocoO0CTBOBAaTh (DOPMUPOBAHUIO M TMPOSIBICHUIO IMUPOKOW JSPYIULIMU B
pa3HbIX 00JaCTSIX 3HAHWM, MOCTOSHHO TOBBIIATH CBOM OOpa30oBaTEIbHBIM U
KYJIbTYPHBIN YPOBECHB;

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYyaIlUsIM, BHOCHTh KOPPEKTHUBHI B JCATEIHHOCTD,
OIICHWBATh COOTBETCTBHE PE3YIbTATOB IICIISIM;

BJQJC€Th HABBIKAMHM  TO3HABAaTENbHOM  pediekcur KaKk  OCO3HAHUs
COBEPIIACMBIX JIEUCTBHA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB H
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI PEQIICKCUU I OIEHKU CUTYalluH, BbIOOpa
BEPHOTO PEIICHUS;

OIICHWBAThH PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHIKCHUIO;

OpUHUMATh MOTHBBI M apryMEHTBl JPYTUX TMpHU aHAIM3€ pPe3yJbTaToOB
NEeSATETbHOCTH;

3) npuHATHUS ce0s U IPYTUX:

NpPUHUMATh Ce0sl, MIOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHUBBI M apTyMEHTHI JPYTUX TIPU aHaIW3e pPe3yIbTaTOB
NEeSATEeTbHOCTH;

MPU3HABAaTh CBOE MPABO M MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIUU APYTOTO YeIOBEKa.
[IpeameTHBIC PE3yNBTATHl OCBOCHHMSI COAEPKaHUsI ydeOHOTo npeameTa «buomorus»
Ha yri1yO0Ja€HHOM YPOBHE OPUEHTUPOBAHBI HA 00ecieueHre MpoPpuiILHOTo O0yIeHUs
oOyuaroruxcst Ouonoruu. OHU BKIIIOYAIOT: crenuduueckue s OUOJIOTHH
Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBHI MO OCBOCHUIO, UHTEPIIPETAIIUN |
peoOpa30BaHUIO 3HAHUM, BUJIBI JEATEILHOCTH 110 TTOJTYYCHUIO HOBBIX 3HAHUH W UX

IMPUMCHCHHIO B PA3JIMYHBIX y‘—Ie6HLIX, d TaKKXC B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX.



TemaTH4ueckoe IVIAHUPOBAHHUE y‘l@ﬁHOFO mMarTepuaJsia.

PacnpeneﬂeHue qacCoB 110 pa3aejiam.

(1024aca, 3 4. B HECITIO)

Ne Tema Ko | Kourp | lIpak | Jla6 | IIpoek | dnekmponnut Dopma
n/n J- | OJIbHBI | THYEC | OpaT ThI e yuedHo- peanuzayuu
BO e KHe | OpH Mmemoouueck paobouei
yac | pabdor | paGo | bIe ue npozpammol
0B bl Tbl | pa6o Mamepuanvl | 60CHUMAHU
ThI A
1. | TEMA 1. BUOJIOTHUA | 3
KAK HAYKA qac
a
2-4 K.p.Ne | Ilp. | JLP. Ponps | DnexkTpoHHBI | YMeHus
1 Nel | Ne 1- | opranu | it yueOHUK YHHTbIBATh
Ip.. |3 YECKHUX BRUACHICHIIC
No2, Moniek | Kommakr - ZE;ISHHTHHEH B
Y1B | AJUCK HOBOM  y4eOHOM
xuBblX | BUOJIOT'US. | marepuane B
KJICTKa COTPYAHHHCCTBC
X HNuTepakTuBH g}qﬂﬁm@w
% MEHHE
bIl yPOK KOHTPOJIMPOBATh
5 POIII NeHCTBUS
2. XKupas cucrema napTHepa,
Ymenue
HCII0JIb30BaTh
3. BOJIOI' U4 knetkun 2 petb At
peryJsim
CBOETO JICUCTBUST;
4. XUMHNYECKOE 13 LlenocTHoe
CTPOEHUE KJIETKM1 BOCHpHATHE
OKPYKaIOLIEro
MUpa, Ha49aJIbHOC
NpCACTaBICHUC
00 HCTOPHH
pasBuTHs
MaTCMaTUYICCKOTr
O 3HaHusiA, PO
MAaTCMaTUKH B
CHUCTEMC 3HAHHH.
5. | CTPOEHUE 1 Sua JLP. DNeKTpoHHBI | Brirouenue
OVYHKINWU KJIIETKU | coB No4- i yueOHHK B YPOK
6 UTPOBBIX
Kommakr - | mpouenyp
JTICK TUTST
BUOJIOI'NY | noanepxkaHu
ECKAZ4 s1 MOTUBaIUU
LIKOJIA. 00y4armux
cs K
MOJIyYEHUIO

3HAHUH




HNHrepakTuBH
bIN YPOK
PoOUII

IIpumeHeHue
rpynmnoBon
paboTel WIH
paboThl B
napax,
KOTOpBIE
ydar
oOyyJaronux
cst
KOMAaHHOH
pabote u
B3aUMOJICUCT
BUIO c
JPYTUMHU
oOyyaronmm
ucst

OBMEH BEHIECTB u
I[TPEBPAIIIEHUE
SHEPrUuu

S5ua
COB

K.P.
Ne2

IIp.pa
0.Neo
4,5

ONEKTPOHHBI
i yueOHUK

Kommakr -

JIACK
Hauannaasa
IIIKOJIA.

HNHTepakTuBH
BIi1 YPOK
PoOII

Bxurouenue
B YPOK
UTPOBBIX
IpoLEayp
JUTS
NoJJIepKaHu
s MOTHBAIIUU
o0y4aromux
cs K
MOJIyYEHUIO
3HAHU
IIpumeHenue
IpyINIIOBON
paboThl MU
paboTsl B
napax,
KOTOpbIE
y4ar
o0ydaromux
cs
KOMaHIHOH
pabote u
B3aUMOJICUCT
BUIO c
JIpYTUMU
oOyJaronum
ucst

Hacnencreennas
uHpopManus u
peanuzanus €€ B KIETKE

14
qac
OB

ONEKTPOHHBI
i yueOHHK

Komnakr -

JUCK
BNOJIOI'NA
HNHurepakTuBH
BIl YPOK
POII

OBsageHue
HavyaJIbHBIMU
HaBBIKAMHU
ajanTalii B
JTUHAMHAYHO
H3MEHSIOIIE
MCsl MUpPE Ha
OCHOBE
MeToza
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pednekcuBH
ol

caMOOpraHus
aluu;
Ymenue
BIIAJICTh
JTUAIOTUYECK
ol Qopmoit
KOMMYHHKAI]
uu;
Ymenue
WCITOJIB30BaT
b peuyb s
peryJsiuu
CBOETO
NENUCTBUSL.
8 | KM3HEHHBIM IIUKJI | 3 | K.P.Ne | Ilp.pa | JIa6. | Croco | DneKkTpoHHbI | llpumsrae
KJIETKU 4 6.Ne6 | pa6 | 6B | if yueOHHK COLMATLHOM
-9 No | pasmHO E ngmy:em&
7,8,9 | xenusa | KoMnakr - | jumocrsoro
pasnuy | AUCK CMBICTIA YHEHHS 1
HbIX | OTKPBITAS | unTepec K
opranu | BUOJIOT' WS, | MBydeHmo
3MOB MaTeMaTHKHY,
PasButue
VINTEPaKTHBH | cavoctosenmsHoc
BII YPOK TH W JIHYHOH
POIII OTBETCTBEHHOCTH
3a CBOU
TIOCTYTIKH,
CIOCOOHOCTh K
PpedIeKCHBHOM
CaMOOLICHKE
COOCTBEHHBIX
JCUCTBUU u
BOJICBast
CaMOpeT YIS,
9. | CTPOEHUE 1 20 [Ip.pa
O YHKIINU 0.Ne
OPTAHHU3MOB 10-14
10. | PasmMHOXeHUE U 6 JIa6. | dakTo
pa3BUTHE pao. pBL,
NelO | Biusito
11 | mme Ha
W3MEH
YUBOCT
b
OpTaHH
3MOB
11 | I'enermka 2




12. | BAKOHOMEPHOCTHA | 11 IIp.pa | Jlab6. | Hacne | DieKTpOHHBI | YMeHus
HACJIEJCTBEHHOC 0.Ne | pab. | actBeH | i yueOHHMK ]}BILTH:II:aH}T;Ie
TN 16 No HBIC OpHEHTHDbI

12,1 | 6one3n | Kommakr - | neticreas B
3 u JIUCK HOBOM  yueOHOM
yenoBe | KUPUJIJI U | marepuane B
ka | MEQOJUN z%fgéme
[Ipe3enTanuu N
YPOKOB KOHTPOJIMPOBATh
«HauganpHas neficTBys
IIIKOJIa TapTHEpa;
HNHrepakTuBH
BIN YPOK
POIII
13 | UBMEHYUBOCTD 3 ONEKTPOHHBI | YMeHHsA
i yueOHUK YAHTBIBATE
BBIJICJICHHBIC
OpUEHTHPBI
Kommaxkt - | neiicreus B
JUCK HOBOM  y4eOHOM
OTKPBITAS | marepuane B
BUOJIOI' M. | cotpyAHidccTse
C YUHTeIIeM;
YmMmenue
HNuTepakTuBH KOHTPOJHPOBATS
BIl YPOK nefcTBIs
PO napTHEpa;
VMmerne
HCIIOJIb30BaTh
peyb ISt
peryssimu
CBOCT'O ICUCTBHA,
IlenoctrHoe
BOCIIPHSITHE
OKPYKaFoIIero
MUpa, HayaJlbHOE
TPEIICTABIICHUC
00 HCTOPHH
pazBuTHs
MareMaTu4eCKor
O 3HaHu#, poJn
MareMaTukKu B
CHCTEME 3HAHHIA.

14 | TEHETHUKA 3
YEJIOBEKA

15 | CEJIEKIUSA 3

16 | BMOTEXHOJIOI' U1 4




Hroro:

102

16

13

ONEKTPOHHBI
1 y4eOHHK

Kommakr -
IIACK
OMOJIOrHYEeCK
as IIKOJIA.

HNHurepakTuBH
BIl YPOK
POl

Bximrouenue

B YPOK
UTPOBBIX
[Ipoueayp
I
NOJIEP>KaHU
s MOTHUBAIIUU
oOyyJaronux
cst K
MOJTyYEHUIO
3HAHUI
[Ipumenenue
IpyIIIOBOX
paboThl WK
paboTsl B
napax,

KOTOpbIE
y4ar
o0y4aromux
cso
KOMaHTHOU
pabore u
B3aIMOJIENCT
BHUIO c
JpYTrUMU
oOyyaronmum

Hucia
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KanennapHo-remaTu4ecKuil nmJjiaH
KYPCA «OBIIIASI BUOJIOT U S» - TPO®UIBHBIA YPOBEHbD - 10 KJIACC
BCEI'O-1024yacoB, PE3EPB — 3 uacos, 3 HACA B HEJIEJIIO

Ne
DakTHYECKHE
YPORA Ny ypoka Kosmue[[Lnanupy
AAaThI
B Tema ypoka /3 CTBO | eMmble
NpoBeIeHUs
1eTBEPTH Ne § 4acoB | CPOKH
YPOKOB
Tuemeepmo 24 uacoe
1. BbwuoJiorusi kak Hayka - 3 uaca
1 1 Buonorus kak Hayka Ctp.4-6 1
2 IIp.p. Nel «Ananm3 uHGOpMAIK O HOBEUIITUX Oruer 1o 1
2  |moctmxeHusx ouonoruu B8 CMU»
pabote
3 OcHoOBHBIE CBOMCTBA XHBOTO. CHCTEeMHAast 1
3 Ctp.6-7
OpTaHHU3aIHS KU3HH
Tema 2 7JKUBASI CUCTEMA (54acoB)
4 4  |CBOMCTBA KHUBBIX CHCTEM. 1l.c.9-12 1
5  |YpOBHH OpraHU3alluy )KUBBIX CUCTEM. 1,c.12-16 1
6 6 |OCHOBHBIE IPU3HAKU KUBOTO
7 Hayxu, u3ydaromiye >KUBbI€ CHCTEMbI Ha Pa3HBIX
7
YPOBHSIX OpPTaHU3AIIHH.
8 . 1
3 JIabd.padota Ne 1 «YCTpoHCTBO CBETOBBIX -
MUKPOCKOIIOB U TEXHUKA MUKPOCKOIIPOBAHUSI» ’
TEMA 3 buoJiorus kjierku (2 yaca)
9 KrneTtka — cTpyKTypHO-(yHKIIMOHATIbHAS €IMHUIIA
9  pkuBoro. Mctopust oTKpbITHA KieTku. Kierounas
reopus
10 MeToabI MOJIEKYJIIPHON M KJIETOYHOH OMOJIOTHH:
MUKPOCKOIIHS, XpoMmatorpadus, 31eKTpodopes,
10 MeTox MeYeHBIX aTOMOB, MU HepeHITnaTEHOES
1eHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK.
DIeKTPOHHAsE MUKPOCKOIIUS
TEMA 4 XUMHNYECKOE CTPOEHUE KJIETKHU -13yacoB
1 1 Oco0eHHOCTH XMMHYECKOTO COCTaBa KIETKH. 5 1
Heopranuueckue BeriecTsa.
12 12 du3nyecKkue 1 XUMUYECKHE CBOMCTBA BOJIBI 1 1
1
13 13 MuHepaJbHBIE COJIA U UX POJIb B KIIETKE 2
14 14 YrneBoasl. 5 1
15 15 JInmmaer. 6 1
16 16 buononumeps!. benku. 3 1
17 17 Buonornyeckue pyHKIMN OEIKOB. 4 1
18 18 buonoruueckue pyHKIUU OEIKOB. 4 1
19 19 Hyxnennossle kucnotel. ATO. 7 1




20 o0 pl1ad. padora Ne2 «O0HapyxeHHe OMOTIOTMMEPOB 1-4 1
B OMOJIOTHYECKUX 00BEKTaX»
21 51 p1a0. padora Ne3 «KaranuTuueckas aKTHBHOCTD 4-7 1
(hepMEHTOB B KMBBIX TKaHIX»
22 22 MoJteKyJibl ¥ KJIETKH (CEMUHAp) 1-7 1
’3 ’3 KonTpoabHas padora Nel o teme «MoJeKyJibl 1.7 1
Y KJICTKM» AHaJIM3 KOHTPOJIBHOU paboThl Ne |
TEMA 5. CTPOEHHE H ®YHKIIHH KIIETKH — 5 uacos
Y Y Buonornueckue memOpansl. OyHKIUH 8 1
MJ1a3MOJIEMMBIL.
Hroro 24uaca
JIa6 pat6 6
Koutp pab 1

2 yeTBepTh 24 yaca

25 1. Crtpoenue u GyHKIHUH s11pa. XPOMOCOMBI 9,c. 58-60 1

MemOpaHHBIE Opraseluibl KJIETKH. 1
26 2. p p 9,¢.60-65
HememOpaHHbIe OpraHesibl KISTKH

JIa06. padora Ne. 4 «Dusnonornvyeckue CBONCTBA 8-10 1

27 3.
KJIICTOYHOU MeM6paHBI»

JIab. padora NeS «Ctpoenue kietku. Pazmepst 1
BHYTPUKIIETOUHBIX CTPYKTYP».

28 4. Jlad. pa6ora Ne 6 «OcOOCHHOCTH CTPOCHUS
KJICTOK IIPOKApUOT U 3yKapuoT. KieTku pacTteHuid,
PKUBOTHBIX U OakTepuil U rpuOoB»

Otuyer
no pabore

TEMA 6 Oomen seuyecme u npespaujenue IHEPZUU — S 4ACO8

29 5 OOMeH BeIIeCTB U IpeBpalieHe 1 1
' sueprun. dorocunte3. CBeroBas ¢asa

30 6. TemnoBas a3a porocunresa. 11 1

31 XeMoCuHTE3. 1

7. IIp.pa6. Ned4 «CpaBHEHME ITPOLIECCOB 12
(hOTOCHHTE3a M XeMOCHHTE3a»

32 OOecrnieyeHne KIETOK dHepruei 1
8. BCJIEJICTBUE OKUCIIEHHSI OPraHUYIECKUX 13
BemiecTs. [ KO3,

33 OxuciutensHoe GochopuaupoBaHue. 1

9. Mp.pa6.Ne5  «CpaBHEHHE  TPOIECCOB 13
OpOXKEHUS U JBIXaHUS»

TEMA 7 Hacheocmeennasn unghopmayusn u ee peanuzayus é kiemke— 14 uacoe

34 10. ["eneTnueckas uH(GoOpMarus. 14 1
35 11. Tpanckpunuus. ['eHeTHUECKU KO, 15 1
36 12. Permikarus JIHK. 17 1
37 13. brocuHTe3 6EIKOB. 16 1
38 14. Perynsauus TpaHCKPUIILIUY U TPAHCIISALUH. 16 1




39 s Pemenne 3a1a4 o « MosekynsipHOn 14-17 1
OHOJIOTHI
40 16. ['eHbl, reHOMBI, XPOMOCOMBI. 18 ¢c.118-122 |1
41 17. MUTOXOHIpHATBHBIA TEHOM 18 ¢c.123-124 |1
42 18. ['eHHAsT HHXKEHEPUSL. 19 1
43 19. Bupycsl - HeKIIeTOUHbIE (YOPMBI KHU3HH. 20 1
44 20, CITHU . BI/Ip}:CBI — (pakTOpBI U3MEHEHUS 20, coobrmers 1
reHETHYECKOH NH(pOpMaLHU.
45 KonTpoabHasi padora Ne3mo teme 1
21, «Hacnencreennas nadopmarus u e 14-20
[peayin3arys B KICTKE»
46 22. OOCyxIeHre MTPOCKTOB 3aman.B Tetpagun |1
47 23. 3aruTa UCCIeI0BaTEIbCKUX MPOCKTOB 3anan. B tetp. 1
TEMA 8 "KU3HEHHBIN IIUKJI KJIETKH 3 uaca
48 24, ‘CaMOBOCHpOI/IL’»BeI[eHI/Ie KJIETOK. MHUTO3. 21 ‘ 1 ’
3 u4erBepTh 33 yaca
49 1L JIab.pad Ne 7 «3yuenue mopdonaoruu u Oryer 1
XpOMOCOM MileKonuTaronmx. Kapuorumn»
Hroro e 1
JIab pa6
2 yaca
Kontp pad
3uemeepmo 30 uacos
50 ,  JIa6.pa6 Ne 8 «I3ydenne pa3 MuTo3a B KICTKaxX Oryer 1
KOpeIIKa JTyKa
TEMA 9 CTPOEHUE U ®YHKIIUU OPI'AHU3MOB -20uyaca
51 buonorudeckoe pasHooOpa3nue OPraHu3MOB. 1
3 OIHOKJIETOYHBIE, KOJIOHHATBHBIC, 22 ¢.145-149
MHOTOKJICTOYHBIEC OPTaHU3MBI.
52 B3aumocBsi3b YacTeii MHOTOKJIETOYHOI0
4 [opranmsma. TkaHu, OpraHbl  CHCTEMBI
opranoB. Opranusm Kak eJHoOe I1eJioe.
I'omeocTas.
53 Omnopa Tena oprann3moB. Kapkac pacteHui.
CKeneThl OTHOKJICTOYHBIX M MHOTOKJIETOYHBIX
5. pKUBOTHBIX. Hapy:KHBII U BHYTPEHHHUH CKEJIET.
CTpoeHre U TUIIBI COeAMHEHUS KOCTEH.
54 JIBU>kKeHHe OpraHu3MoB. [IBruKeHHe
0JTHOKJICTOYHBIX OpPTraHU3MOB: aMEOOHTHOE,
6. PKryTHKOBOE, pecHHUHOE. JIBIKeHNE

I[BI/I)KCHI/IC MHOTI'OKJICTOYHBIX )KMBOTHBIX U
HICJIOBCKaA:. MbINICYHAsA CUCTEMA.

MHOI'OKJICTOYHBIX paCTeHHﬁI TPOIMU3MBI U HACTUH.




55

Pednexc. CkeneTHbIe MBIIIIIBI M UX padoTa.

56

J{prxanue opranu3MoB. JpIxaHue pacTeHUH.
Jlpixanue >kuBOTHBIX. [{uddy3us ra3o yepes
MOBEPXHOCTh KIIeTKU. KojkHOE JIbIXaHue.

57

/IbIxaTesibHasi IOBEPXHOCTH. KabGepHoe u
u1éroyHoe abixanue. /Ipixanue mo3BOHOYHbBIX
PKHBOTHBIX U Y€JI0BeKAa. DBOJIIOIMOHHOE
YCJIOKHEHUE CTPOEeHMS JIETKNX MO3BOHOYHBIX
PKHBOTHBIX.

58

10.

JIpIxaTeabHasi cucTeMa 4ejoBeka. Mexanmsm
BEHTHJISIIINH JETKUX Y ITHI] U
MJUIEKOTIUTAIOINX. Peryjasiuus apIxaHusi.

59

11.

[Tutanue opranu3mos. [loronenrue Boabl,
YIJIEKHCIIOTO ra3a U MUHEPAJIbHBIX BEILIECTB
acrenusimu. Ilntanue )KUBOTHBIX.

60

12.

BHYTpUIIOJIOCTHOE U BHYTPUKIIETOYHOE
nuiieBapeHue. [Iutanne mo3BOHOYHBIX JKUBOTHBIX.
OT1enbl TUIIEBAPUTEIHLHOTO TPAKTAa.
[TumeBapuTenbHbie Kkenesbl. [IuneBapurenpHas
CHCTEeMa JeJIoBeKa.

61

13.

TpaHcoOpT BellecTB Y OPraHNu3MoB.
TpaHcnopTHBIE CHCTEMbI PACTEHHIA.

62

14.

TpaHCIOPT BeleCTB Y *KUBOTHBIX.
KpoBeHocHasi cucTtemMa U €€ Opramsl.
KpoBeHocHasi cucTeMa MO3BOHOYHBIX
"KHBOTHBIX H YeJ0BeKa.

63

15.

Cepaue, KpoBeHOCHBIE cocyabl M KPoBb. Kpyru
KPOBOOOpaleHNs. DBOJIOIMOHHbIE
YC10:KHEHHUS] CTPOEHUSI KPOBEHOCHOH CHCTEMBbI
MO3BOHOYHBIX ;KHBOTHBIX.

64

16.

Briaesienue y opranu3mMoB. Beiesnenue y
pacrenuii. Boigejienue y :KUBOTHBIX.
CoxkpaTuTe/ibHbIE BAKYOJIH.

65

17.

CBsI3b OJIOCTH TeJIa ¢ KPOBEHOCHOM M
BbIICJIUTEJbHOM cucTeMamMu. Boiiesienue y
MM03BOHOYHBIX )KUBOTHBIX H 4YesioBeka. [louku.

66

18.

3amuTa y OpraHu3sMoB. 3ammra y
0THOKJIETOYHBIX OPraHusMoB. Crnopsl
0aKkTepuil M HMCTHI NPOCTEHIIUX. 3a1UTA Y
MHOTI'OKJICTOYHBIX pacTennid. Kyrukysa.

67

19.

Bocnajgure/bHbIe 0TBETHI OPrann3Mos. PoJb
BPOKAEHHOT0 MMMYHHMTETA B PAa3BUTHHU
CUCTEMHBIX 3200/ 1¢BaHUIA.




68 Pa3apakuMocTh U peryiasinusi y OpraHu3MoB.
Pa31pakuMocTh Y OAHOKJIETOYHBIX

20. jopranusmoB. Takcucel. Pa3napaxkumMocts u
peryJsinusi y pacTeHui.

69 IBOJIIOLMHOHHOE YCI0KHEHHE CTPOEHHUS
21. |HepBHOI CHCTEMBI Y JKHBOTHBIX. OTIe/IbI
rOJI0BHOTO M0O3ra MO3BOHOYHBIX JKMBOTHBIX

70
['ymopasibHas peryJisiius U S3HIOKPHUHHAs CUCTEMA

PKHUBOTHBIX U YCJIOBCKA.

22,

TEMA 10 PASMHOKEHHUE U PA3BUTHUE -7 yacos

71 @DopMbI pa3MHOKEHHUSI OPTaHU3MOB: OecIIoNnoe

93 |[(BKIIOUas BETETATHBHOE) M TOJIOBOE.

IIpak. Pa6. OnbiT 10 BereTaTUBHOMY
a3MHOXKEHHIO

72
TTosoBbIE KENe3hl. O6paSOBaHI/I€ H Pa3BUTHUC

ITOJIOBBIX KJICTOK. CnepMaToreHe3 " OOI'CHE3.

24,

73 CTpoeHre OJOBBIX KIETOK.
Omto10TBOpEeHNE 1 YMOPHOHATIFHOE PAa3BUTHE
PKUBOTHBIX.

25. IIp.pa6. Ne 9 «CpaBHeHuUE MPOIIECCOB

OIINIOAOTBOPCHUS Y IBETKOBLIX paCTeHI/Iﬁ n
IIO3BOHOYHBIX>»

74 Crioco0Obl OTUIOJOTBOPEHUS: HAPYIKHOE,

26.
BHyTpeHHee. [lapTeHorenes.

75 27. [locTaMOpHUOHANIBHOE Pa3BUTHE. 23 1

76 - Meiio3. JIad.pad Ne 9 «M3yuyenue meliosa B 26 1
" MBLIBHHMKAX [[BETKOB»

TEMA 11 . I'eneTuka — 2 yacoB

7 29. |McTopusi CTaHOBJIECHUS T€HETUKN

78 IeHeTnka Kak Hayka. MeToabl UCCIIEIOBAHUS B 1
30. . Y A g 29,¢.186-190

redetrke. OCHOBHBIE TEHETUYECKUE TTOHSTHS.

TEMA 12 3AKOHOMEPHOCTHU HACJIEACTBEHHOCTHU U UBMEHYUBOCTH- 114yacos

4 yetBepTb 21 yac

79 MoHOTHOPHIHOE CKpeluBanme. [1epBeIi 1 BTOPO 1
L PHAHO® Cipetl P PO129,¢.190-192
3aKOHBI MeHens.
80
,  [{p.pad. Ne 10 «Pemenne reHeTHIECKHX 3a/1a4 Ha 29.3a1a4K 1
MOHOTHOPHUIHOE CKPEIIMBAHUEY
81 3 JIurnOpuIHOE Y TTOTUTHOPHIHOE CKPEIMBaHUE. 30 1
" [Tperwmii 3akon Menens.
82
4 [IIp-pad. Ne 11 «Pemrenne reHeTHICCKNX 3a/1a4 HA 30,3340 1
M- ¥ IOJIMTHOPHJTHOE CKPENTBaHUE
83 5. . .
BzanMojieficTBHE TeHOB. 31 1




84

IIp.pa6. Nel2 «Pemnienune reHeTUYECKHX 3a/1a4 Ha

6. M 31,3amaun
B3aUMOJICHCTBHE TCHOBY
85 CraTtucTudeckasi Ipupoja TEHETUIECKUX
7. pakoHOMepHOCTeW. OTKIOHEHUS OT TEOPETUUECKU 32
0KMJIa€MBIX PaCLICIUICHUMN.
86 o HacienoBanue crieruieHHbIX reHoB. KapTupoBanue 33
" XpPOMOCOM.
87 o, [p.pad. Ne13 «PewreHue reHeTHYECKHX 3a/1a4 Ha 33
: ,OTYET
CLICTUICHHOE HACJICIOBAHHE TEHOBY
88 ['enernka mosia. CHEIICHHOE C MOJIOM
10, [HACIEIOBaHHME. IIp.pa6. Nel4 «Pewmenue 35
FeHETUYECKUX 3a/1a4 Ha CIEIUICHHOE C MOJIOM
HacJIeI0BaHHE IPU3HAKOBY
89 1 KontpoabHas padora Ne Sno teme «OCHOBHBIE 99-35

3aKOHOMCPHOCTHU SIBJICHHUI HaCJICACTBCHHOCTH

TEMA 13 OcHnogénble 3aKOHOMEPHOCMU A6eHUIL U3MeHUusocmu 3 yaca

90 12. [KoMOMHATHBHAs U3MEHUYUBOCTD. 36
91 13. .
MyTannoHHas U3MEHYUBOCTH. [ eHHbIE MyTallUu. 37
92 ["eHOMHBIC U XPOMOCOMHBIE MYTaIUH.
1 BzaumopeiictBue reHotuna u cpepl. Jlad.pad Ne 38
11 «3MEeHYNBOCTh, TOCTPOEHNE BAPHUAITMOHHOTO
psJia U BapUallUOHHOW KPUBOW»
TEMA 14. I'enemuka uenosexa — 3 uaca
93 Metoap! n3y4eHHs HacleICTBEHHOCTH YeJIOBEKa.
15. | JIOMHHAHTHBIE U PELIECCUBHBIE IPU3HAKH Y 47
YyeJIoBeKa.
94 JIad.pad Ne 12 «CocraBieHne pogoCiIOBHbBIX U UX
16, [HAIA3 47 3agaun
IIp.pad. Nel6 «Pemenue reneTMuecKux 3agayd Ha
COCTABJICHHE POJAOCIOBHBIX
95 17 brnu3Hens v 0JIU3HEIOBBINA METOI NCCIICIOBAHMS 48
B T€HETHKE YelloBeKa. l{[uToreneTrnka dyemoBpeka
TEMA 15 CEJEKIMUS -3
96 JomecTukanus W CENEKIUS. 3apOoXKICHUC
cesiekuu U noMectukanmu. Yuenue H.M. BaBuiioBa o
18, Ilentpax IIPOUCXOXKICHHUS 51 MHOT000pa3zus|
KYJBTYPHBIX paCTeHHﬁ. .
97 1o 3aKOH TOMOJIOTMYECKHX PSAIOB B HACCICTBEHHON
M3MCHUYNBOCTH
98 20. | MeTompl CENEeKIIMOHHOM pabOoTHI.
TEMA 16 BMOTEXHOJIOI'Us-4

99

21.

O6’LCKTLI, HCIIOJIb3YCMBIC B 6I/IOTGXHOHOFI/II/I, —

KJICTOYHBIC W TKAHCBLIC KYJIBTYPbl, MUKPOOPIraHU3MBbI,




X XapaKTCPUCTHUKA.

MCHI/IHI/IHCKI/IC OHMOTEXHOJIOTHHU.

100

22.

CoznaHne  TEXHOJIOTMM M MHCTPYMEHTOB
LI€JICHANIPaBIEHHOTO U3MEHEHUS M KOHCTPYHPOBaHUS
FEHOMOB

Knerounas unxxenepusi.

101

23.

JlocTrKeHHsT U TePCHEKTUBBl XPOMOCOMHOU U
TeHHOH WH)KEHEepPHH. OKOJOTHYECKHEe W ITHUYECKUE

MPOOJIEMBI TEHHON HHXEHEPHUH.

102

24.

Co3znaHne BEKTOPHBIX BaKIIMH C LIEIbI0 00CCIICUSHUS
KOMOMHHUPOBAHHOM 3alUThHI

Hmozo
Jla6 pao
Koump pao

21yac
4 yaca
0 uacos




