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COJEPKAHUE YYEBHOI'O IPEIMETA «bUOJIOT' US>

Tema 1. buosiorusi kak Hayka

CoBpeMeHHass OuoOJIOTHSI — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3BuTHs Owosnornu. buosormueckue HayKd M U3ydaeMble UMHU IPOOJIEMBI.
dyHaaMeHTaIbHbIE, IPUKIIAHBIE U TIONCKOBBIE HAyYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue Onosoruu B GoOpMUPOBAHNU COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTUHbl Mupa. I[lpodeccun, cBsizaHHble C Ouosorueil. 3HaueHUE
OMOJIOTHH B MPAKTUYECKOU NEATENILHOCTH YEJIOBEKA: MEAUIIMHE, CEIbCKOM XO035ICTBE, TPOMBIIUIEHHOCTH, OXpaHe MPUPOIbI.

JlemoHCTpanyuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunnent, XX.b. Jlamapk, Y. dapsun, Y. I'apseii, I. Mennens, B.W. Bepnanckuii, W.I1. IlaBnos, N.N.
Meunukos, H.W. Basunos, H.B. Tumodeer-Pecosckuii, J[xx. Yorcon, @. Kpuk, JI.K. benses.

Tabmuib! 1 cxembl: «CBsI3b OMOJIOTHH C IPYTUMU HayKaMuy, «CUCTeMa OMOJIOTHYECKUX HAYK.

Tema 2. /KuBble cucTeMbl U UX H3yYeHHUE

Xusble cucteMbl Kak mpeaMmeT u3ydeHus: Ouosnoruu. CBOWCTBA JKMBBIX CHUCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa, TUCKPETHOCTh M LIEJOCTHOCTb,
CII0HOCTh U YHOPSAJOUYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOPTaHU3AIUsl, CAMOBOCIPOU3BEICHHUE, PA3paXUMOCTh, I3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM oOpraHu3anuy >KUBBIX CHUCTEM: MOJIEKYJSIPHBIMA, KIETOYHbIM, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJISIMOHHO-BUAOBOM, 3KOCHUCTEMHBIN
(buoreoneHoTHueckmii), onochepusiit. [Iporeccrl, mpoucxoasimue B KUBbIX cucTeMax. OCHOBHBIC TIPU3HAKK KUBOTO. JKM3HB Kak (hopMa CymecTBO BaHUS
Matepun. Hayku, nzydaromniye *uBble CUCTEMbI Ha Pa3HBIX YPOBHAX OpPraHU3AIIHU.

N3yuenue x)uBbIX cucteM. Meroasl Ononormdeckoir Hayku. HaOmroneHue, m3aMepeHue, 3KCIEPUMEHT, cucTeMaTu3anus, Metaananus. [lonstue o
3aBUCHMOU M He3aBUCUMOU niepeMeHHOM. [lnanupoBanue sxcnepumenta. [loctaHoBka u mpoBepka runore3. HyneBas runote3a. I[lonsitue BbIOOpKH U €€

JIOCTOBEPHOCTb. Paz6poc B Oumoslormuecknx AaHHBIX. OIeHKa TOCTOBEPHOCTH IOJYYCHHBIX Ppe3yiabTaTOB. [IpHUYMHBI WCKaKEHHsI pPE3yJIhbTaTOB
sKkcrepuMenTa. [loHsaTHe cTaTUCTUUECKOTo TecTa.
JlemoHcTpauu

Tabmuis! u cxembl: «OCHOBHBIC TPU3HAKHU KU3HI», «bUOTOrHYEeCcKe CUCTEMBIY,

«CBoiicTBa KUBOW MaTepun», «YPOBHU OpPraHU3alluU KUBOU MPUPObI», «CTpoeHUE KUBOTHON KIETKU», « TKaHU KUBOTHBIX», «CHCTEMBI OpPraHOB
YeNoBeYecKoro opranusMay, «buoreorenosy», «buochepa», «MeToapl U3yUeHUS KUBOH MTPUPOIBD)

Ob6opynoBanue: naboparopHoe 000pya0BaHUE JUIsl TPOBECHUS HAOIIOICHUH, U3MEpEHUil, SKCIIEpUMEHTOB.

[IpakTueckas pabota

«HMcnonp30BaHuE Pa3IMYHbIX METOJIOB IIPU U3YYEHUHU KHUBBIX CUCTEM).

Tema 3. Buonorus KjieTrku

Knerka — cTpykTypHO-(DyHKIMOHATIBHAS €AMHUIIA )KUBOTO. McTopus oTkpeITUs KieTkH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBans,
M. llnelinen, P. Bupxos). OCHOBHBIE NOJI0KEHHSI COBPEMEHHOM KJIETOYHOM TEOPHH.

MeTtoabl MOJEKYISPHOW M KJIETOYHOM OMOJIOTMH: MUKPOCKOIHSA, Xpomartorpadus, >JIeKTpodope3, METOJ MEUYEHBIX aToMoB, AuddepeHunnansHoe
HEHTPU(PYrUpOBaHUE, KyIbTHBHPOBaHME KIETOK. 3ydeHune (QUKCHPOBAHHBIX KJIETOK. OJEKTpoHHas MHKpockomus. KoHdokambHas MHKPOCKOIHS.



ButanbHoe (Mprku3HEHHOE) U3y4eHUE KIIETOK.

JlemoHCTpanuu

[Moptpersr: P. I'yk, A. JleBenryk, T. llIBanu, M. llIneiinen, P. Bupxos, K.M. bap. Tabnuier  u CXEMBI: «CBETOBOM  MHUKPOCKOID»,
«DNIEeKTPOHHBIN MHKPOCKOIDY,

«HcTopust pa3BUTHS METOJJOB MUKPOCKOTIHI.

ObopynoBaHue: CBETOBOM MHUKPOCKOII, MHUKPOIIPENapaThl  PaCTHTEIbHBIX, )KUBOTHBIX H OaKTEPHAIBHBIX KJIETOK.

[IpakTnueckas pabora

«3yuenne  MeTONIOB KJIETOYHOW  Ouosoruu (xpomarorpadusi,  anextpodopes, tupdepenunansHoe neHTpuyruposanue, [1LP)».

Tema 4. XuMnueckasi opranu3anus KJIeTKH

XUMHYECKUI cocTaB KIeTKH. Makpo-, MUKPO- U YIbTPaMUKPO3JIEMEHThI. Boaa 1 €€ posb Kak pacTBOPUTEIS, peareHTa, yuacTue B CTPYKTypUPOBaHUH
KJIIETKH, TeTUIOperyisiiii. MuHepanbHbIe BeIeCTBa KJIETKU, UX OHoJiornyeckas posib. Posib KATHOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckue BeliecTBa KIeTk. bruonorndeckue noaumepsl. benku. AMHHOKHCIOTHBIHN cocTaB 0esikoB. CTpyKTYphl OeinKkoBoM MoseKkybl. [lepBuunas
CTpyKTypa Oeika, MmenTHAHas CBsI3b. BTopuuHas, TpeTuuHas, 4yeTBepTHuYHas CTPYKTyphl. [leHarypauusa. CsoiictBa OenkoB. Kiaccudukainus 6enkos.
buonornueckue dynkiuu 6enkos. [IproHEL.

VYrneBoasl. MoHocaxapuIpl, qucaxapubl, OJIMrocaxapuabl U nojaucaxapuasl. OOMmMiA 1aH CTPOEeHUs U (PU3UKO-XUMUYECKHE CBOMCTBA YIIIEBOJOB.
buonoruueckue QpyHKIINM yriieBOJIOB.

Jluuaer. T'uapodunsHo-THApOGOOHBIE cBolicTBa. Kimaccudukanus munumos. Tpurmuiepuasl, Gochonunuapl, BOCKH, cTepouabl. bromornueckue
¢dbyaknun munuaoB. O0mue  CBOMCTBA  OMOJIOTMYECKMX  MEMOpaH  —  TEKy4eCTh, CIIOCOOHOCTH K CaMO3aMbIKaHHUIO, TTOJTYITPOHHUIIAEMOCTD.

Hyxnennoseie kucnotel. JIHK m PHK. Crpoenune nyknewmHoBbIX kuciaoT. Hykmeotuasl. [lpuHmmm komrmementapHoctu. [IpaBuno Yapradda.
Crpykrypa JIHK — nBoiinas criupans. Mecronaxoxaenue u ononornueckue Gynkmuu JJTHK. Bunet PHK. ®yaknun PHK B knetke.

Crtpoenue Monekynbl AT®. Makposprudeckue cBsizu B Mojiekysie AT®. buonorndyeckne ¢ynknuun ATD. BoccTaHOBICHHBICE TEPEHOCYUKH, HX
¢dbynakuuu B kietke. pyrue nykineosunrpudocharsr (HTD). CexkenupoBanne JJHK. MeToapl reHOMUKH, TPAHCKPUTITOMUKH, TTPOTEOMUKH.

CrpykrypHas OuoJsiorus: OMoXuMHU4YecKue U Ono(du3nuecKrue UCCiIeI0BaHusl COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OMoMoJeKya. MonenupoBaHue
CTPYKTYpPHI U QYyHKIUI OMOMOJIEKYN U UX KOMIUIEKCOB. KOMMIBIOTEpHBIN THM3aliH M OpraHndecKuil CHHTe3 OMOMOJIEKYI U UX HETIPUPOIHBIX aHATIOTOB.

JlemoHcTpauu

[Hoptpersr: JI. [lonaunr, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, ®. Caurep, C. [Ipy3unep.

Juarpammsl: «PacnpeneneHre XMMUYECKUX 3JIEMEHTOB B HEXKUBOUM MTPUPOE»,

«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmuist u CXEMBI: «Ilepuoanueckas Tabnuma XUMUYECKUX HIIEMEHTOBY,

«CtpoeHne MOJIEKYNbI BOJIbI», «BemiecTBa B coctaBe Opranu3MoBy, «CTpoeHue MoseKynbl 0enkay, «CTpyKTypbl OeTKOBOI MOIEKybl», «CTpoeHH e
MOJIEKYJT YTII€BOJI0BY», «CTpoeHne MOoJIeKy JIUNKUI0BY», «HykinenHoBble KUCTOTh», «CTpoeHne MosieKkyiasl ATD».

Ob6opynoBaHue: XuMu4eckas mocyaa 1 00opyJaoBaHue.

JIaGopatopHas pabota «OOHapyxKeHHe OENKOBC MOMOILbK0  KaYECTBEHHBIX PEAKIIHII».

JlaboparopHas pabota«HccnenoBanue HYKJIEMHOBBIX KUCJIOT, BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenne u pyHKIMH KIETKH



Tumb! KJIETOK: SyKapHOTHYECKast M MpokaproTHieckas. CTpyKTypHO- (pyHKIHOHATBHBIE 00pa30BaHMs KICTKH.

Crtpoenne mnpokapuoTHUecKoi kieTku. Kierounas crtenka Oakrepuit u apxeil. OCOOCHHOCTHM CTPOEHHS TeTepoTpodHONH U aBTOTPOGHOU
MPOKAPHOTHYECKUX KIETOK. MECTO M poJib MPOKAPHOT B OMOIIEHO3AX.

Ctpoenrie u (HyHKIMOHHPOBAHUE dyKapuoTHYecKoW KieTku. [Inasmarndeckas memOpana (turazmManemma). CTpyKTypa Iiia3MaTHUECKOW MeMOpaHbI.
Tpancmopt BemecTB yepe3 I1a3MaTnieckyro MeMOpany: maccuBHbIN (auddy3us, odneruénnas qud@ysus), akTUBHBIN (IEPBUYHBIN M BTOPUYHBINA aKTHBHBIHI
tpancnopt). [lomynponunaemocts MmeMOpansl. PaboTa HaTpuii-KaimeBoro Hacoca. DHIIOUUTO3: MHHOIMTO3, (haromuro3. Dx3omuTo3. Kierounas creHka.
Crpykrypa v QyHKIUHU KIETOYHON CTEHKU pacTeHU, rprOoB.

Huromnnasma. [utozone. [urtockener. [Buxenne nuroriazMel. Opranouasl kieTkd. OHOMEMOpaHHBIE OPraHOMIBI KIETKU: SHI0TUIa3MaTHYECKas
cetb (OIIC), annmapar ['onbaxku, TM30COMBI, UX CTpoeHHE U (yHKIMU. B3aumocBs3b

0JIHOMEMOpaHHBIX OPraHOUAOB KiIeTKH. CTpOoeHHEe rpaHyJIIpHOTO peTUKyinyMa. Mexanu3m HanpasiieHus 6enkoB B OIIC. CuHTe3 pacTBOPUMBIX OETIKOB.
CuHte3 KiIeToYHbIX MeMOpaH. ['maaxuil (arpaHynspHbIN) 3HIOIUIa3MaTHYeCKU peTukyiayM. CekpeTopHas (yHKIus anmnapara ['onbku. Moaudpukamus
oenkoB B anmapare ['onbmxu. CopTupoBka 0enkoB B anmapare [ onbmku. TpaHcnopT BemecTB B KiieTke. Bakyonn pacTutenbHbIX KiIeToK. KiieToyHbIit CoK.
Typrop.

[TonmyaBTOHOMHBIE OPraHOUABI KIETKH: MUTOXOHIPUH, T1acTUbl. [Iponcxosxaenue mutoxonapuii u miactua. Cumbuorenes (K.C. MepexkoBckuid, J1.
Maprynuc). CtpoeHne M (yHKIMH MUTOXOHApUM M miuactul. llepBuuHble, BTOpUYHBIE M CIOXHBIC IUIACTUIBI (DOTOCHHTE3UPYIOIMIMX 3YKApHOT.
XJI0pOTIaCThl, XPOMOTLIACTHI, JISMKOTIJIACTHI BBICIIIMX PACTCHUH.

HememOpannbie opranouapl kieTkun CTpoeHHe W (PYHKIIMHM HEeMEeMOpaHHBIX OpPraHOMJIOB KIETKH. Pubocombl. [IpomexyTrodHbie (GHIaMEHTHI.
MukpodunaMmeHTbl. AKTHHOBBIE MUKPO(HUIaMEHThl. MBIIIEUHbIC KIETKH. AKTHHOBBIC KOMIIOHEHTHI HEMBIIIEUHBIX KJIeTOK. MukpoTpyoouku. Kierounsrii
ueHtp. CrpoeHue M ABMKEHHME JKI'YTHKOB M pecHHuYeK. MukpoTpyOouku nurominasmsl. LleHTpuoss. benku, acconuupoBaHHble ¢ MUKpOQHIAMEHTaMH U
MHKPOTpyOOUKaMu. MOTOpHBIE OEIIKH.

SAnpo. OOGosouka sjpa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKK, MX CTpoeHHue M (QyHKOMM. SnepHbiii OenkoBblii Marpukc. IIpocTpaHcTBeHHOE
pacIoyiokeHue XpoMOCOM B UHTEP(PA3HOM sifipe. DyXpOMATUH U T'eTepoXpoMaTHH. benku xpoMaTHHa — rUCTOHBL. /InHaMuKa sa1epHON 000JI0YKH B MUTO3€.
S mepHBIi TpaHCTIOPT.

Knerounsle BitoueHus. CpaBHUTENIbHAS XapaKTEePUCTHKA KIIETOK 3YKapHOT (pacTUTENIbHON, )KUBOTHO, TpUOHOM).

JlemoHcTpauu

[Hoptpersr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuper u cxembl: «CTpoeHHE 3yKapHOTHYECKOM KIeTKW», «CTpoeHHE XUBOTHOW KiIeTkn», «CTpoeHHe pacTUTENbHOW KieTkw», «CTpoeHue
MUTOXOHAPUNY, «S1po»,

«CTpoeHMEe IPOKAPUOTUYECKON KIETKI.

ObopynoBaHue: CBETOBOMU MHUKPOCKOII, MHUKpPOIIpenapaThl  pPacTUTEIbHBIX, J>KUBOTHBIX KIETOK, MHKpOIpenaparbl OakTepHalbHBIX
KIIETOK.

JIaGopatopHas paboTa «/3y4eHne CTpoeHUs KIETOK pa3IMYHBIX OPIraHU3MOBY.

IIpakTtuyeckas paborta «/3yueHne cCBOMCTB KJIETOUHOIN MEMOpaHbD».

JIaGopatopHas pabota«lccnenoBanue IUIa3MOJIN3a U JIETIa3MOJIN3a B PACTUTENBHBIX KIETKAX).

[IpakTrueckas paboTta«/3yueHne ABHKEHUS LUTOIIJIa3Mbl B PACTUTENIBHBIX KIETKaX».



Tema 6. O0MeH BelecTB M NpeBpaLlicHHe JHEPTHH B KJIeTKe

AccuMWISIIAA ¥ JUCCUMWIIALUS — JIBE€ CTOPOHBI MeTabonm3Ma. Tumsl oOMeHa BEMIeCTB: aBTOTPO(HBIM M TeTepoTpodHbI. YyacTue Kuciaopoja B
OoOMEHHBIX TpoIeccax. DHepreTuueckoe obecneueHne kieTku: npeBpameHue AT® B oOMeHHBIX mporeccax. PepMEHTATUBHBIA XapakTep peakIui
KJIETOYHOTO METa00IU3Ma.

@depMeHThI, UX CTPOCHHE, CBOWCTBA M MexaHu3M aeucTBus. Kodepmentsl. Otnmums (epMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-
aKTHBATOPBI M OEJIKU- HHTHOUTOPBI. 3aBHCUMOCTh CKOPOCTH (PEPMEHTATHUBHBIX PEAKIIUI OT pa3IMYHbIX (PaKTOPOB.

[lepBuuHbIll CUHTE3 OPraHMUYECKHX BEIHIECTB B KiieTke. DOTOCHHTE3. AHOKCUTCHHBIH U OKCUTEHHBIN (hoTocHHTE3 y Oaktepuil. CBeTocoOuparonimne
MTUTMEHTHI U IATMEHTHI PEaKIIMOHHOTO [eHTpa. Poib xioporuractos B mpotiecce orocuaTesa. CBeroBast U TeMHOBas (hazel. Dotoapixanue, C3-, C4- u CAM-
tunel porocunresa. [IpogyktuBHOCTh poTOCHMHTE3a. BiinsHNe pa3nuyHbIX PaKkTOPOB Ha CKOPOCTh (OTOCUHTE3a. 3HaUeHUEe (OTOCUHTE3A.

Xemocunres. PazHooOpasue opraHn3MOB-XEMOCUHTETUKOB: HUTPU(ULUPYIOIIHE OaKTEepHH, Kejle300aKTepuu, cepoOakTepuu, BOJOPOIHbIE OaKTEpUH.
3Ha4YeHUE XEMOCHHTE3A.

AnarpobHble opranu3mbl. Bunel Oposxenus. [IpoaykTel OpokeHUsI U UX HCIOJIb30BaHUE YEIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3MbI KaK OOBEKThI
OMOTEXHOJIOTHUHU U BO30YIUTENH O0JIE3HEH.

AspoOHBIE OpraHu3Mbl. JTalbl SHEpreTHUecKoro oomeHa. [loaroroBuTenbHbIN ATaM. [ THKOIN3 — OECKUCIOPOJHOE PACIIEIUIEHUE TIIOKO3bI.

buosorndyeckoe OKHUCIEHHE, WM KJIETOYHOE JbIxaHue. Poib MHUTOXOHJIpHUH B Ipoleccax OMOJOrHYecKoro okucieHus. Lluknmueckue peakum.
OxucnurensHoe GochoprmpoBaHue. JHEpPTrusi MeMOpaHHOTO TpaaueHta mpoToHoB. CuHTe3 AT®: pabora mporonHoit AT®-cunrassl. [Ipenmymecta
a’poOHOTO TTyTH OOMEHa BEIIECTB Mepea aHadpOOHBIM. D(PPEKTUBHOCTD SJHEPTETHUESCKOTO OOMEHA.

JeMoHcTpanuu

[Toptpersr: k. Ilpuctim, K.A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, [1. Mutuenn, I'.A. 3aBap3uH.
Tabmuub! u cxembl: «@OTOCHHTE3», «DHEPreTUUECKUl 00Men», «brocunTtes 6enka», «CtpoeHue GpepMeHTa», «XEMOCHHTE3Y.

Ob6opynoBanue: CBETOBOM MHUKPOCKOI, 000pyI0BaHUE JUIS  TPUTOTOBIEHUS MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.
JlaGoparopHas pabota«M3yueHne  KaTaJIUTUYECKOM AKTUBHOCTH  (pepMEHTOB (HA MPUMEPE aMIJIa3bl WK KaTaaa3bl)».

JIaGopatopHas paboTa «/3ydeHne pepMEeHTaTUBHOTO PAaCUIECIJICHUsI HEPOKCHIA BOJOPOA B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

JIaGopatopHas paboTta «CpaBHeHHUE NMPOLECCOB (POTOCUHTE3A U XEMOCHHTE3a.

JIaGopatopHas pabota «CpaBHEHUE POLECCOB OPOKEHUS U IbIXaHUS».

Tema 7. HaciiencrBennasi uH(popManusi U peaju3anus eé B KJIeTKe

Peakiun MatpuyHoro cuntesa. [IpyMHIMI KOMIUIEMEHTApHOCTH B PEAKLMAX MaTPUYHOTO CHHTe3a. Peanmzanus HacieICTBEHHOM WH(popManuu.
I'enernueckuil kop, ero cBoiicrsa. Tpanckpunuus — MarpuuHblii cuHTe3 PHK. [IpuHIMNBI TpaHCKpUNIIMK: KOMIUIEMEHTAapHOCTb, aHTUIAPAJIEIbHOCTD,
acummeTpuyHocTh. Co3peBanne Matpuunbelx PHK B sykapnotnueckont knerke. Hekonupyromue PHK.

Tpancnsanus u e€ stansl. Yuactue tpancnopTHeix PHK B 6nocunTese Genka. YcenoBus 6nocuntesa 6enka. Koauposanue aMuHOKucnoT. Poibs pubocom
B OMOCHHTe3e OenKa.

CoBpeMeHHbIE TIPEACTABIEHUS O CTPOEHUM TIeHoB. OpraHuzanus TE€HOMa y IPOKApUOT U dyKapUOT. Perynsanus akTHBHOCTH I'€HOB y IPOKAPHOT.
I'unotesa onepona (®. XKakoO, XK. Mano). MosnekyispHble MEXaHU3Mbl SKCIPECCHH T'€HOB Yy 3YKapuoT. Poyib XpomMaTrHa B peryisiiuu paboThl T€HOB.
Perynsiiust oOMeHHBIX TpolieccoB B KieTke. KieTounslil romeocTas.

Bupycsl — HekjeTrouHble (OpPMBI JKU3HM M OOJHMraTHble mapa3utbl. CTpOEHHE HPOCTHIX M CIOKHBIX BHPYCOB, PETPOBHUPYCOB, OaKTepHO(haros.
Kuznennsit nukn JJHK-conepxamux Bupycos, PHK-coaepskamux Bupycos, 6aktepuodaros. ObpatHasi TpaHCKpUIILHS, peBepTa3a, HHTErpasa.



BupycHsle 3a60seBanus 4enoBeka, ;KUBOTHbIX, pacternid. CITN/], COVID-19, conuanbHple 1 MEAUIIMHCKHIE TPOOIEMBI.

buonndopmaruka: uHTErpanus U aHanu3 O00NbIINX MaccuBOB («bigdata») CTpYKTYpHBIX OMOJIOTMYECKUX NaHHBIX. HAaHOTEXHOJIOTUU B OMOJIOTHH U
meaunuHe. [Iporpammupyemsie pyHKIuN 6enkoB. CriocoObl JOCTaBKH JIEKAPCTB.

JlemoHCTpanuu

[Toptpetsr: H.K. Konwuos, /I.1. UBaHOBCKUIA.

Tabmuie! u cxembl: «brocuaTe3 Oenkay, «I'eHeTHUeCKuil Koy, «BUpyCh»,

«baxTtepuodarmy.

[Ipaktuueckas padota «Co3gaHue MOIETU BUPYCay.

Tema 8. /KuzHeHHbBIN HUKJI KJIETKU

Krnerounsrnit muki, ero nepuoasl u peryisaiusa. Marepdaza u Mmuros. OcoOEHHOCTH MPOIECCOB, MpoTeKaromuX B uHTepdasze. [loaroToBka KIETKH K
nenenuto. [IpecunreTnyeckuit (MOCTMUTOTHUECKUI ), CHHTETUYECKHI U MOCTCUHTETUYECKUH (MMPEMUTOTUYECKHI) epHo bl HHTEP(DaA3bI.

Martpuussiii cunte3 JJHK — perumkanus. [Ipunnune! pernkanuu JJIHK: koMmiieMeHTapHOCTb, MOJIYKOHCEPBAaTUBHBIN CUHTE3, AHTUIIAPATUIEIBHOCTD.
Mexanusm perumkanu JJTHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl U TeaoMepa3a. XpOMOCOMHBIM HaO0Op KJIETKU — KapuoTHIL. J(UMIOUIHBIA 1
rarionIHbIN Habopbl XpoMOocoM. ['oMoIorn4HbIe XpoMOCOMBI. [10J10BbIE XPOMOCOMBI.

Jenenne kieTku — MuTo3. CTaguym MUTO3a M MPOUCXOAIINE B HUX mpouecchl. Tumnbsl Muto3a. KapuokuHes u nuroknHes3. buonornueckoe 3HaueHUe
MHTO3A.

Perymsmus MUTOTHYECKOTO LIMKIIA KIETKHU. [IporpaMmmupyemMas kieTouHasi THOeinb — aronTos.

Krerounoe siapo, XpoMocombl, GyHKIIMOHAIbHAS TeHOMHUKA. MexaHu3MblI nposndepannn, TuhepeHIInpoBKH, cTapeHus u rudenu kietok. «[udposas
KJIeTKa» — OuonHpopMaTudeckre Mojienu (HyHKIIMOHUPOBAHUS KIETKH.

JeMoHcTpanuu

Tabmuie " CXEMHBI: «Ku3HEHHBIN MK KICTKH, «MuTo3», «Ctpoenue xpomocomy, «Permukarusa JHK».

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKpoIIpenapathl: «MHUTO3 B KJIIETKaX KOPEIIKA JIyKa.

JlaboparopHas padoTa «/3yueHue XpoMOCOM Ha TOTOBBIX MUKpPOIIpENapaTax».

JlaboparopHas padota «HabmrogeHnne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JTyKa (Ha TOTOBBIX MUKPOTIpEnaparax)y.

Tema 9. Ctpoenne u pyHKIUN OPraHU3MOB

buonoruueckoe pazHoodpasue opranu3mMoB. OJHOKIETOYHBIE, KOJOHUATbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U )KU3HEAESITEIbHOCTH OTHOKJIETOYHBIX OPraHU3MOB. bakTepuu, apxeu, 0 THOKJIETOUHbIE I'PUObI, OJTHOKJIETOYHbIE BOJAOPO CIIH,
Apyrue npotuctsl. KosloHnanbHble OpraHu3MBl.

B3aumocBs3b 4acTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI opraHoB. OpranusM Kak equHoe nesoe. 'omeocras.

Txanu pactenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpazoBaTeNbHAasl, MOKPOBHAs, MPOBOJAIAs, OCHOBHAs, MexaHndeckas. OCOOEHHOCTH CTPOEHU S,
(byHKIUI 1 pacrioNoKeHUs TKaHeH B OpraHax pacTeHHi.

TkaHM )KUBOTHBIX M yesioBeKa. THITbI )KUBOTHBIX TKaHEH: AMUTENNANIbHAs, COCMHUTENbHAs, MbIIlIeyHasi, HepBHast. OcoOeHHOCTH cTpoeHUs, (PyHK Ui
U PACIIOJIOKEHMSI TKAHEW B OpraHax >KMBOTHBIX M UEJIOBEKA.

Opranel. BereraTuBHble U reHEPATUBHBIE OPTraHbl pacTeHUM. OpraHbl U CUCTEMBI OPraHOB KUBOTHBIX U UueloBeKka. DyHKIIMY OpraHOB U CUCTEM OPraHOB.

Onopa Tena oprann3zMoB. Kapkac pacteHuil. CkeneTsl 0JTHOKIETOYHBIX U MHOTOKJIETOUHBIX )KUBOTHBIX. HapykHbIi 1 BHyTpeHHuU# ckenet. CTpoeHue
Y TUIIBI COCIMHEHUS KOCTEM.



JIBuKeHHEe OpraHu3MoB. [[BUKEHHE OJHOKIIETOYHBIX OPTaHU3MOB: aMEOOMTHOE, JKTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHUH:
TPOIMU3MBI U HACTUH. [|BH)KEHHE MHOTOKJICTOUYHBIX )KUBOTHBIX M YeJIOBEeKa: MbllIeuHas cucrema. Peduekc. CkeneTHbie MBIIIIIBI M UX padoTa.

IIntanue opranusmos. llornomenne BOAbI, YIJIIEKUCIOTO Ia3a U MUHEPAIbHBIX BEUIECTB pacTeHUsAMU. lIuTanue kxMBOTHBIX. BHyTpunosnoctHoe u
BHYTPUKJIETOYHOE nuiieBapeHue. [luranue no3BoHOUHBIX )KMUBOTHBIX. OT/EINbI MUIIEBAPUTEIBHOTO TpakTa. [InieBapurensHbie xxenesbl. [lumeBapurenpHas
CUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. [Ipixanue pacteHuil. Jlpixanue xuBoTHbIX. [{ud¢dy3us razo yepes nmoBepxHOCTh KieTkH. KoxkHoe apixaHue. JlpixareiabHas
noBepxHocTh. JKabepHoe W n€rouHoe JpixaHue. JIpIXxaHHWE MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOIMOHHOE YCIOKHEHHUE CTPOCHMS JIETKUX
ITO3BOHOYHBIX KUBOTHBIX. J[pIXaTenpHas CUCTEMA YEI0BEKA. MeXaHN3M BEHTWISILIMY JIETKUX Y ITULL M MIIEKONUTAOMKX. Perynsanus apixanus. [{prxarenpHbie
00BEMBL.

TpancnopT BemecTB y OpraHu3MoOB. TpPaHCIOPTHBIE CUCTEMBI pacTeHHH. TpaHCIOPT BEIIECTB y KMBOTHBIX. KpOBEHOCHAs cucTtema M €€ OpraHbl.
KpoBeHocHas crcteMa Mo3BOHOYHBIX KUBOTHBIX U 4yesloBeKa. Cep/lie, KpOBEHOCHBIE COCYbI M KpoBb. Kpyru

KpOBOOOpamieHus. DBOJIOLNUOHHBIE YCIOKHEHHUS CTPOCHUSI KPOBEHOCHOM CHCTEMBI MO3BOHOUYHBIX JKMBOTHBIX. PaboTa cepaua u e€ perynsauus.

Beinenenune y opranusmoB. Beinenenuwe y pacrenuil. Beinenenume y kuBOTHBIX. CokparturenbHble Bakyosu. Opranbl BwlaeneHus. OuiabTpanus,
CeKpelus 1 00paTHOE BCachlBaHWE KaK MEXaHU3Mbl pabOThl OpraHoB BbleneHus. CBSA3b MOJOCTH Telda C KPOBEHOCHOM M BBLACTUTEIBLHOM CHCTEMaMH.
Brigenenue y no3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. Ctpoenue u pyHkunonupoBanue HeppoHa. OOpa3oBaHre MOUH y YETIOBEKA.

3ammTa y OpraHu3MoOB. 3alllUTa y OJHOKIETOYHBIX OpraHu3MoB. CIOphl OAKTEpHil U ITUCTHI MPOCTEHIMX. 3alUTa Y MHOTOKJIETOUYHBIX PAaCTCHHM.
Kyrukyna. CpencrBa nacCUBHOW M XUMHYECKOM 3aIlIUThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M MX TPOM3BOIHBIC. 3aliiTa OpraHu3Ma oT 6one3neil. IMMmyHHas cuctema dyenoBeka. Kietounsrii u
T'yMOpaJIbHBIM UMMYHHUTET. BpoKIE€HHBIN 1 MPpHOOPETEHHBIN cIeIU(DUUSCKUT UMMYHHUTET. Teopusi KITOHAIBHO -celeKTUBHOrO uMMyHHTeTa (I1. Dpiux, ®.M.
bepner, C. Tonerasa). BocnanutenbHble OTBETH OPranu3MoB. PoJib BpOXKAEHHOTO UMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00J1€BaHUIA.

PazgpaxkuMocTs U perynsuus y Opranu3MoB. Pazapa)kxuMocCTh y OJHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pazipa)xuMoCTh U peryisiius y pacTeH uil.
PocroBele BeniecTBa U X 3HaYEHUE.

HepBnas cuctema u peduiekTopHas peryisius y )KUBOTHbIX. HepBHas cuctema u €€ 0TAembl. DBOIIOIMOHHOE YCIIOKHEHHE CTPOCHHSI HEPBHOM CHCTEMBI
y ®KUBOTHBIX. OT/IENIBI TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pedekc u pediextopHas ayra. besycioBHbIE U ycia0BHbIE Pe(IEKCHI.

['ymopanbHas perynsiiusi ¥ SHAOKPUHHAs CUCTEMA KUBOTHBIX U 4yesoBeKa. JKene3bl SHAOKPUHHOW CUCTEMBI M UX TOPMOHBI. J[elicTBME TOPMOHOB.
B3aumocBs3b HEpBHOU U SHIOKPUHHOM cucTeM. [ unorasamo-runoduszapHas cuctema.

Hemonctpauuu [loprper: W.II. ITaBnos.

TaGnuue! u cxemsl: «OAHOKIETOUYHBIE BOJIOPOCTN», « MHOTOKIIETOUHBIE BOIopocian», «baktepuny, «Ilpocreiimme», «Opransl IBETKOBBIX PACTEHHIT»,
«CucrtemMbl OpraHoB MO3BOHOUYHBIX JKUBOTHBIX», «BHYTpeHHee cTpoeHue HaceKoMbix», «Tkanu pactenuit», «KopHeBble cucteMbl», «CTpoeHue cTedsy,
«CTpoeHMe TUCTOBOM TUIACTUHKNY, « TKaHU )KUBOTHBIX», « CKelleT yenoBekay, «[IumeBapurenpHas cuctemay,

«KpoBeHocHas cucrema», «JlpixarenbHas cucremay, «HepBHas cucremar», «Koxay,

«Mplieynast  cuctema», «BwlaenurenbHas cUCTEMa», «OHIOKPUHHAS CUCTEMay,

«CTpoeHHe  MBIIIIBDY, «IMMyHUTETY, «KumieuyHononocTHeiey, «Cxema nuTaHus pacreHui», «KpoBeHoCHbIE CUCTEMBI
MO3BOHOYHBIX KUBOTHBIX», «CTpOEHHE THUIPHD»,
«Crtpoenue miaHnapumn», «BHyTpeHHee CTpoeHHe J0KIeBOro yepBsi», «HepBHas cucrema prio», «HepBHas cucrema asarymkn»,  «HepBHas

cucreMma MMPCCMBIKAOIIUXCA Y,



«HepBHaSI cucrema ITuIi, ((HepBHaSI CcuCTCMa MIJICKOITMTAIOIINX», «HepBHaSI CHUCTEMaA 4YCJIIOBCKA», ((Peq)HeKC».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKPOTIPENapaThl OAHOKIETOYHBIX OPraHU3MOB, MUKPOIIpENapaThl TKaHEH, paKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUU
HAaCEKOMBIX, MTJIOKOKHX, >KHBBIC SK3EMIUIIPhl KOMHATHBIX PACTCHH, TepOapul pPacTeHHM Pa3HBIX OTJIEJIOB, BIIAXHBIC IMpENapaThl KUBOTHBIX, CKEJICTHI
MMO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOYHBIX >KHUBOTHBIX, CKEJET 4YeJIOBeKa, 00OpylOBaHHWE MJIsi JEMOHCTPAIIMM TOYBEHHOTO M BO3IYIIHOTO IUTAHUS
pacTeHHMIA, pacIIeIICHHsI KpaxMaiia i OSJIKOB TOJT AelicTBHEeM (epMEHTOB, 000PYIOBAHKE ISl JEMOHCTPAIIMU OTIBITOB TI0 H3MEPEHUIO KU3HEHHON & MKOCTH
NErKUX, MEXaHU3Ma JBIXaTEIbHBIX ABUKEHUN, MOJIETTH TOJIOBHOTO MO3Ta Pa3JIMUYHbIX KUBOTHBIX.

JlabopaTtopHas pabota «/3ydueHne TkaHel pacTeHUIN.

JlabopaTtopHast pabota «/3yueHune TkaHen KUBOTHBIX».

JlaboparopHas padoTa «/3yueHue opraHoB IBETKOBOTO pacTECHUS.

Tema 10. Pa3MHoOkeHHe 1 pa3BUTHE OPTAaHU3MOB

dopMBl pa3MHOXKEHUSI OPTaHU3MOB: Oecrojioe (BKJIIOUasi BETETATHBHOE) M TMOJOBOE. Buapl 0ecroyioro pasMHOXKEHUS: MOYKOBAHUE, CIIOPYIISIIHS,
(dbparMeHTanus, KJIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonosele kiteTku, niau rametsl. Meio3. Cragun meno3a. IloBenenne xpomocom B meitose. Kpoccnnrosep. bruonornuecknia
CMBICJI M€}03a 1 MOJO0BOro npouecca. Meios3 u ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpieBoe pazpurue. ['amerorenes y s)kuBoTHBIX. [los1oBbIe xene3pl. OOpa3oBaHUe W pa3BUTHE MOJIOBBIX KiIeTOK. CriepMaToreHes3 U 0OreHes.
CrpoeHue noJI0BBIX KIETOK.

OmooTBOpeHre U SMOpHOHATBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIJIOOTBOPEHUS: HapYyKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPTaHM3MOB (OHTOTeHE3). DOMOpUOJIOTHS — HayKa O pa3BUTHM opraHu3MoB. MopdoreHnes — ojiHa U3 I1aBHBIX IPOOIEM
amb6puosorun. Konnernmust MopdoreHoB u moaenu mopdoreresa. Ctaauu 3MOpHOTeHe3a )KUBOTHBIX (Ha IpuMepe AT ymkH). [Ipo6nenue. Turbl 1po0iaeHusl.
JletepMUHUPOBAHHOE U HEIEPMHUHHpPOBaHHOE apobieHue. bracryna, Tunel Onactyn. OcoOeHHOCTH IPOOIeHHS] MIIEKOMUTAIOMIUX. 3apO/IbIIIEBbIE JIUCTKU
(racTpynsauus). 3akiajJka OpraHoB M TKaHEH M3 3apoOJIbIIIEBbIX JUCTKOB. B3anMHOe BiMsHME yacTell pa3BUBAIOLIErOCs 3apojbiiia (3MOpHOHATbHAS
WHAYKIKA). 3aKiagka IUIaHa CTPOCHUS >KMBOTHOTO KaK pPe3ylbTaT HEpPapXUYeCKUX B3aMMOJICHCTBUII reHoB. BinusHue Ha SMOpHOHAIbHOE pa3BUTHE
pa3IMyYHbIX (PAKTOPOB OKPYKAIOIIEH CPEJIbI.

Poct u pasButhe xuBoTHBIX. [locTamOpuonaneheiii nmepuon. I[lpsimoe u Hempsimoe pasputue. PazButne ¢ meramMopdo3oM y OeCro3BOHOUYHBIX U
MMO3BOHOYHBIX XUBOTHBIX. brojornueckoe 3HaueHHE NPSIMOTO W HENPSIMOrO pPa3BUTHs, HMX pacOpOCTpaHEHHWE B Mpupoje. THIIBI POCTa XK UBOTHBIX.
@DaxkTophl PEryiiluyd pocTa KUBOTHBIX M yeioBeka. CTaauu MmocTIMOPHOHATIBHOTO Pa3BUTHS Y KUBOTHBIX U 4eloBeKka. [leproapl OHTOTEHEe3a YelnoBeKa.
CrapeHue U cMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.

PasmHoenne u paszputue pacrenuid. 'ametodur u cnopodur. Meiio3 B KM3HEHHOM IMKiIe pacTeHuidl. OOpazoBaHuE CIOp B Mpoliecce Meiosa.
I'amerorenes y pactenuii. OIMI0J0TBOPEHHE U Pa3BUTHE PACTUTEIHHBIX OPTaHU3MOB. J[BOWHOE OTIIOAOTBOPEHHUE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHue U
pa3BUTHE CEMEHU. MexaHU3MBbl PETYISIIIUU OHTOTE€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauuu

[optpetsr: C.I'. HaBamun, X. [lIneman.

Tabnuie! u cxeMbl: «BereratnBHOe pa3MHOKeHUe», « TUMBI Oecroyioro pa3MHOXKeHUs»,  «Pa3MHOXXKeHHE  XJTaMHAOMOHAIbl»,  «Pa3smHOXeHHe
3BIJICHBDY,

«Pa3MHO)XeHue Tuapb, «Meito3y, «Xpomocomely, «['amerorenesy», «CtpoeHue SULEKIETKH U ciepMaTo3ouia», « OCHOBHbBIE CTaJUH OHTOTEHE3a,



«IIpssmoe u HenpsiMoe pa3BUTHE», «Pa3BuTHe MallCKOTO KyKa», «Pa3BuTtue capanuny», «Pa3Butue narymkmy,

«/IBOIIHOE OIJIOJJOTBOPEHHUE y IIBETKOBBIX pacTeHHi», «CTpoeHHE CEMSIH OJHOAOJbHBIX U JIBYIOJIbHBIX pacTeHUN», «KU3HEHHBIH LMK MOPCKOM
KanycTbl», «KU3HEHHBIN MUK MXa», «KU3HEHHBIMA LUKJ TATOPOTHUKAY, «KM3HEHHBIA LMK COCHBDY.

O6opynoBanue: CBETOBOM MHUKPOCKOTI, MHKPOIIPEIIapaThl SIMIIEKIIETOK U CIIEPMATO30UI0B, MOIeIb «LIUKIT pa3BUTHS JIATYIIKI.

JIaGoparopHas paboTa «VI3ydeHne CTPOCHUS MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIIPETIapaTaxy.

[TpakTudeckas pabota «BIsSBICHUE MPU3HAKOB CXOCTBA 3aPOIBIIICH MO3BOHOYHBIX JKHBOTHBIXY.

JlabopaTtopHas pabota «CTpoeHHE OPraHOB Pa3MHOKEHHUS BBICIIIUX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

WcTopus cTaHOBIEHUS U pa3BUTUSl T€HETHKHU Kak Hayku. Pabotel I'. Mengens, I'. ne ®pwusa, T. Moprana. Poib oTeuecTBEHHBIX YUEHBIX B pa3BUTUN
renetuku. Pabotet H.K. KonbsoBa, H.W. Basumnosa, A.H. benozepckoro, I'.Jl. Kapneuenko, FO.A. ®ununyenko, H.B. Tumo peera-Pecosckoro.

OCHOBHBIE TE€HETHYECKHE TOHATHS U CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIeJIbHBIE TE€HBI, aJTbTEPHATHUBHBIE MPU3HAKU, TOMUHAHTHBIA H
PEIeCCUBHBIA MPU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YUCTAsl JIMHUS, THOPHUIbI, TeHOTUI, (peHoTur. OCHOBHBIE METOJbl T€HETHUKH: THOPHUIOJIOTHYECKUM,
LATOJIOTUYECKUAN, MOJIEKYISIPHO- T€HETUYECKHM.

JlemoHCTpanyuu

[Toptpetsr: I'. Mengnens, I'. ne ®pus, T. Mopran, H.K. Konsios, H.1. Basunos, A.H. benozepckuii, I'.J]. Kapneuenko, F0.A. ®ununuenko, H.B.
Tumodees-PecoBckuii.

Tabmuis! u cxembl: «MeTobl TeHETUKIY, «CXEMBbI CKPEITUBAHUS.

JlabopaTtopHas paboTta «JIpo3oduina kak 00bEKT FTeHETHIECKUX HUCCIICTOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemubanue. [lepsbiit 3akoH MeHaens — 3aK0H equHO00pa3us ruOpuoB nepBoro nokosieHus. [Ipasuno nomunuposanus. Bropoi
3aKOoH MeHiens — 3aKOH paclleryieHus Mpu3HakoB. L{uTonoruueckrie 0CHOBBI MOHOTUOPUTHOTO CKpelrBaHus. [ MmoTe3a 4iucTOTh ramer.

Ananuzupyrouee ckpeniuBanue. [I[pomexxyTouHbIi XapakTep Hacaea0BaHUsl.

Pacuiennenue npu3HakoB Npy HEMIOJIHOM JJOMUHUPOBAHUH.

JuruGpunHoe ckperniuBanue. TpeTuii 3aKkoH MeHensi — 3aKOH He3aBUCHUMOTO Hacjel0BaHusl Mpu3HakoB. LluTonorudeckue OCHOBBI JUTHOPUIHOTO
CKpELIMBaHMUS.

CuerieHHoe HacnenoBaHue mnpusHakoB. Pabotel T. Moprana. CuemiieHHOE HacleJIOBaHHWE TI'E€HOB, HApYIICHHE CLEIJICHUS MEXAYy TIeHaMHu.
XpOMOCOMHas TEOPUSL HACIIEICTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHU3M OIpPEAENICEHUs] MoJIa. AYyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TeTepOoTraMeTHBIM MOJ.
['enernueckas cTpykTypa IOJ0BBIX XpoMOCcOM. HacnenoBanue npu3HakoB, CHENJIEHHBIX C MOJIOM.

I'enotun kak nenmoctHas cucreMa. IlmeloTponus — MHOXKECTBEHHOE JEUCTBHE NeHa. MHOXECTBEHHBIN ajulesin3M. B3anmonencTBre HeaJleIbHbIX
reHoB. Kommementapaocts. Onuctas. [loimmmepusi.

I'eHeTnyeckuii KOHTPOJIb PA3BUTHS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, a TAKXKE (PU3UOJOTUYECKUX MPOIIECCOB, MOBEICHUS U KOTHUTUBHBIX ()YHKIIHIA.
I'eHeTnyeckue MeXaHU3MbI CHMOMOTEHEe3a, MEXaHU3Mbl B3aUMOACUCTBUS «XO35UH — Mapa3uT» U

«XO035IMH — MUKpOoOHOMY. ['eHeTHUecKre acrieKThl KOHTPOJIS U U3MEHEHUS HacleCTBEHHON NH(POPMAIINH B IIOKOJICHUSIX KIETOK U OPraHU3MOB.

JleMoHCTpauuu

[Toptpetsr: I'. Menaens, T. Mopras.



Tabmuuer m cxemsl: «llepBeiii u BrOpoil 3akoHBl Menpaens», «Tperwit 3akoH MeHnens», «AHanM3UpyOIee CKpemuBaHue», «HemosHoe
JOMHHHUPOBAHUEY,

«CueruieHHOE HaclieIoBaHUe TPU3HAKOB Y Apo3oduisy, «['eHetnka mona», «Kapuotun denoBekay, «Kapuortun apozodunby, «KapuoTur nrTuisn,
«MHOECTBEHHBIN alIeIn3M», «B3auMOIeHCTBHIE TCHOBY.

OO6opynoBaHue: MOJIENb JUIS JIEMOHCTpAIlMM 3aKOHOB €IWHOOOpa3usi THOPHIIOB IMEPBOTO MOKOJIEHUS M PACHICTICHHUS MPU3HAKOB, MOJENb IS
JIEMOHCTpALMK 3aKOHA HE3aBUCHMOT'0 HACJIEI0OBAaHUs IPU3HAKOB, MOJIENb JUI IEMOHCTPAIUH CLEIUIEHHOT0 HAacJIeJOBaHUsI IPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKpomnpenapar: «J{po3oduiay.

[IpakTnueckas pabora «M3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOIO CKPEIIMBAHUS Y JIPO30(DUIIBI».

[IpakTnueckas pabota «l3yueHue pe3ynbTaTOB IUTHOPUAHOTO CKPELIMBAHUS Y IPO30(QHIIBI.

Tema 13. 3aKoHOMEpPHOCTH H3MEHYUBOCTH

B3aumoseiictBrue renoTrna u cpesl npu Gopmupoanuu dpeHoTuna. MizmMeHunBocTh pu3HakoB. KauecTBeHHBIE M KOJWYECTBEHHBIE TpU3HAKK. Buap
W3MEHYMBOCTH: HEHACJICICTBCHHAS ¥ HACJICICTBCHHAS.

MonudukanronHas U3MEHUYUBOCTb. Posb cpenpl B hopMupoBaHuM MOIUGUKAIMOHHON n3MeHunBocTu. HopMa peaknuu npusHaka. BapuanuoHHbIH
psn u BapuarnmonHas kpusas (B. Moranucen). CoiicTBa MO IM(DUKAITMOHHOW H3MEHYHUBOCTH.

I'enotunuueckast U3MeHUYNBOCTh. CBOMCTBA TEHOTUITMYECKONH U3MEHYMBOCTU. BUABI TeHOTUMMYECKO N3MEHUYNBOCTH: KOMOWHATHUBHAS, MyTallHUOHH asl.

KomOunatuBHAsT M3MEHYMBOCTh. Meii03 M MOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOM M3MEHYMBOCTH. POb KOMOWHATHBHOW HM3MEHYMBOCTH B
CO3JaHUU T€HETUYECKOTO pa3HOO0pa3us B MpejesiaXx 0JHOT0 BUIA.

MyrauroHHass M3MEHUYMBOCTb. BuIbpl MyTanuili: T€HHbIE, XPOMOCOMHBIE, reéHOMHble. CIIOHTaHHbIE M WHIYLHMPOBAHHBIE MyTalud. SnepHble U
uurorUiazMarnyeckue myrauud. CoMatmyeckue W IosioBble MyTaluu. [IpryumHbBl BO3HUKHOBEHUs MyTauuid. MyTareHsl M UX BJIUSHUE HA OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO IMpoliecca. 3aKOH TOMOJIOTUYECKUX PAZOB B HacneAacTBeHHON n3MenunBocty (H.M. BaBunoB). BuesaepHas u3mM eH4MBOCTh
Y HacJEeACTBEHHOCTbD.

DONureHeTHKa U SITUT€HOMUKA, POJIb SIUT€HETUYECKUX (PaKTOPOB B HACJIEOBAaHUM U U3MEHYMBOCTU (DEHOTUNUYECKUX MTPU3HAKOB Y OPTaHU3MOB.

JlemoHcTpauu

IToptpetsr: I'. ne ®pus, B. Moranncen, H.M. Bapunos.

Tabnuis! u cxembl: «Buasl n3MeHUNBOCTHY, «MoaubuKalnoHHAS H3MEHYUBOCTHY,

«KoMmOuHaTBHAsT ~ M3MEHYUBOCTBHY, «Meito3», «OmnonoTBopenue», «l'eHetndeckue 3a001eBaHMs YelOBeKa», «BUapl MyTanuiiy».

O6opynoBaHue: KUBbIE U TepOapHbIe YIK3EMILTSPhl KOMHATHBIX PACTeHUMN, pUCYHKH ((hoTOrpaduu) )KUBOTHBIX C Pa3INYHBIMU BUAAMHU U3MEHYUBOCTH .

JlaboparopHas pabota «MccrenoBanue 3akOHOMEpHOCTENH MOIUGUKAIMOHHONW M3MEHYHBOCTH. [loCTpoeHNe BapHAIIMOHHOTO psa U BapUAllMOHHON
KpUBOW».

[IpakTueckas pabota «MyTtanuu y qpo30huisl (Ha TOTOBBIX MUKPOIIpenapaTax).

Tema 14. I'eHeTHKa YejI0BeKa

Kapuortun uenoBeka. MexayHapoaHasi MporpaMMa HCCIIEIOBAaHMUS T'€HOMA 4YeloBeKa. MeTOoJbl M3Y4YeHMs] T€HETHUKH 4YeJIOBEKa: I'€HEaJOrHYeCKui,
ONM3HEIIOBBIH, TUTOTCHETHYECKUN, TIOMYISIIHOHHO-CTATUCTHUECKUN, MOJIEKYIISIpHO-TeHeTHUecKuid. COBPEMEHHOE OIpeIe]ICHHE TeHOTHUTIA: TIOJTHOTEHOMHOE
CEKBEHHPOBaHKE, TEHOTUITUPOBaHKE, B TOM uucie ¢ nomoirsto [11[P-ananu3a. HacrnencrBennsie 3a0oeBaHus 4elloBeKka. [©HHbIE H  XPOMOCOMHBIC



00JIe3HM YeloBeKa. boJIe3HW C HACIEeICTBEHHON MpPEApacloioKEHHOCThI0. 3HAYeHWE MEAMLMHCKOW TEHETUKHU B MPEIOTBPAIICHUU U JICYCHUU
TeHETUYECKUX 3a00JIeBaHUN YeloBeKa. MeIMKO- TeHeTHYeCKoe KOHCYabTHpoBaHHe. CTBOJIOBbIC KIETKU. [IOHATHE «reHEeTHYecKOro rpy3a». JTHYeCKue
aCIEKThI UCCIIEI0OBAaHUI B 00JIaCTU peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

'enernueckue  (QakTOpbl  TMOBBIIICHHOW  YYBCTBUTEIBHOCTH  YeNIOBEKa K (M3NYECKOMY M XUMHUYECKOMY 3arpsS3HEHUIO OKPY)KAIOLIEH CPEIbl.
I'eneTn4eckas mpeapacIonoKEHHOCTh YEJIOBEKa K IATOJIOTHSIM.

JlemoHCTpanuu
Ta0au1e! " CXEMBI: «Kapuotun  yenoBekay, «MeToabl A3y4EHUS TeHETHKN 4YeJioBeKkay, «leHeTnyeckue 3a001€BaHUS
4eJI0BEKay.

[IpakTnueckas pabota «CocTaBiaeHHE U aHAINU3 POJIOCIOBHOM.

Tema 15. Cesiekuust OpraHu3mMoB

JlomecTukamusi ¥ CeJeKIus. 3apoKACHHUE celeKnuu U jaoMmectukanuu. Yuenwe H.M. BaBumoBa o lleHTpax mpomcxokaeHHss ¥ MHOT0OOpasus
KYJIbTYpPHBIX pacTeHuil. Poib cenekiuu B CO31aHUHM COPTOB PACTCHHM M MOpOo KUBOTHBIX. CopT, MOpoa, MTaMM. 3aKOH TOMOJIOTHYECKHX PSIJAOB B
HacneacTBeHHOW m3MeHunBocTH H.M. BaBumoBa, ero 3nHaueHue A5 CEIEKIIMOHHOM pabOTHI.

Metoapl ceneKIMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MAcCOBBIM W WHIWBUAYAIbHBIM. OTanmbl KOMOWHAIMOHHOW ceneknuu. McmpiTanue
MIPOU3BOIUTENCH 10 TOTOMCTBY. OTOOP 1O TEHOTUTTY € TIOMOIIIBIO OTIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMoIibio aHanu3a JJHK.

HckyccTBeHHBIN MyTareHes Kak METOT CEJIEKITMOHHOM paboThl. PanalinoHHbIN 1 XUMHYECKU I MyTareHe3 Kak UICTOYHUK MyTaIlui y KyJbTYPHBIX (popMm
opranu3moB. Vcrnonp30BaHre TEHOMHOTO PEIAKTUPOBAHUS U METOJ0B pekoMOmHaHTHBIX JIHK mist momydeHus HCX0MHOTO MaTepurana Jjis CeJICKIUH.

[Tonyyenue nosmmion0B. BHyrpuBuoBas rubpuanzanus. bim3kopoacTBEHHOE CKpelUBaHUE, WM HHOpUAUHT. HepoIcTBEHHOE CKpeluBaHKe, UITH
ayropuauHr. I'erepo3uc u ero npuuuHsl. Mcnosb3oBanue rerepo3uca B cenekiuu. OtnanéHHas rudpunusanus. [Ipeogonenne Oecrionus MeXBHUIOBBIX
ruOpus1oB. JlOCTHIKEHUS CEEKIIMA PACTEHUN 1 )KUBOTHBIX. «3€JIEHAS] PEBOJIIOLIHS.

CoxpaHeHHE M HW3YYCHHE TCHETHUUYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHH W MX JAUKAX POJAMYCH JUISI CO3/IaHUS HOBBIX COPTOB W THOPHJIOB
CEJIbCKOXO35IMCTBEHHBIX KYIbTYp. 3yueHue, coxpaHeHue U yIpaBieHUE TEHETUUECKUMU PECYPCAMU CEJIbCKOXO3SIMCTBEHHBIX U IPOMBICIIOBBIX KU BOTHBIX B
LEJSAX YIYYIICHHS CYIIECTBYIOIIMX M CO3JaHUs HOBBIX IOPOJ, JMHUM M KpPOCCOB, B TOM YHCIE C IPUMEHEHUEM COBPEMEHHBIX METOJ0B HAYUYHBIX
HCCIIeIOBaHUM, MEPEIOBBIX UCH U MEPCIIEKTUBHBIX TEXHOJIOTUM.

JlemoHcTpauu

IToptpersr: H.U. Basuios, 11.B. Muuypumn, I'.Jl. Kapneuenko, ILII. JIykpsanenko, b.JI. Acraypos, H. bopnoyr, JI.K. benses.

TaGnuue! u cxemsl: «L{eHTPBI TPOUCXOXKACHUS U MHOTOOOpa3us KyIbTYPHBIX paCTEHUI, «3akoH TOMOJIOTUYECKUX psAIOB B
HAaCJIEACTBEHHON U3MEHYUBOCTHY,

«Metogpl cenekumn», «OtnanénHas rudpuauzanus», «MyrareHesy.

JIaGopatopHas pabota«l3yuyeHne  COPTOBKYIBTYPHBIX pacTeHUI u IIOPOJI AOMALIHUX KUBOTHBIX).

JIaGopatopHas paboTa «/I3ydeHrne MeTo0B CEJEKIIMH PaCTEHUI».

IIpaktuyeckas padota «IIpuBHuBKa pacTeHUII».

Okckypeusi «OCHOBHbIE METOJbI M JIOCTM)KEHUSI  CEJeKIMM PACTeHHH W JKMBOTHBIX (Ha CEJEKIMOHHYIO CTAaHLUIO, IUIEMEHHYI0 (epmy,
COPTOUCTIBITATENIbHBIN Y4aCTOK, B TEIUIMYHOE XO35MCTBO, B JTA0OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



Tema 16. buorexHo10rusi M CHUHTeTHYECKAs OMOJIOT U

OOBEKTHI, UCHOJb3yeMble B OHMOTEXHOJOTMM, — KJIETOYHBIE M TKAHEBBIC KYJIbTYPbl, MHUKPOOPTaHMU3MbI, UX XapaKTEpUCTHKA. TpaauioHHas
OnoTexHoNOTH: XjIeOoTneueHre, MOMyICHHE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOAEHHE. MukpoOuosornueckuii cuaTe3. OOBEKTH MHUKPOOHOIOTHIECKUX
texHoJsioruit. [IponsBoacTBo Genka, aMUHOKUCIIOT U BUTAMUHOB.

CoznlaHue TEXHOJIOTMM M MHCTPYMEHTOB LIEJCHAIIPABICHHOTO W3MEHEHHS M KOHCTPYHPOBAHMSI T'€HOMOB C LENbIO IMOJYyYEHHUS OPraHU3MOB U HX
KOMIIOHEHTOB, COJICPKAIINX HE BCTPEUAIONINECS B IPUPOAEC OMOCHHTETHYECKUE ITYTH.

Knerounas unxenepusi. MeToibl KyabTyphl KJIETOK U TKaHEW pacTeHui M XKMBOTHBIX. KproOanku. ComaTudeckass ruOpun3ais 1 COMaTHIECKUN
smOpuorenes. lcrmosib30BaHuEe TamioMIOB B CeleKIMHM pacTeHuid. [loslyueHue MOHOKIOHANBHBIX aHTUTEN. VIcronb3oBaHME MOHOKJIOHAJIBHBIX U
MOJIMKJIOHAJIIBHBIX AHTUTEN B MeaunuHe. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PEKOHCTpPYKIHMs SHLEKIETOK M KIOHMPOBAaHUE JKMBOTHBIX. MeTron
TPaHCIUIAaHTALWU SAEP KIETOK. TEeXHOIOTUH 03/10POBIIEHHUS, KYJIbTUBUPOBAHUS © MUKPOKIIOHAIBHOTO Pa3MHOKEHHUS CEIbCKOXO3SIMICTBEHHBIX KYJIbTYP.

XpoMocoMHas ¥ TeHHas HHKeHepHsl. FIcKkyccTBeHHBIN cuHTe3 reHa U KoHcTpynpoBaHue pekoMOnHaHTHBIX JIHK. Coznanue TpaHCreHHBIX OpraHUu3MOB.
JlocTrKeHHs U TePCIeKTUBBI XPOMOCOMHOMN U T€HHOM MHXEHEepUU. JKOJIOTHYECKUEe U ITUYECKUE MPOOIeMbl TeHHON HH)KEHEPHH.

Memumunckue OmotexHosnoruu. Iloctrenomuas mudposas Menunuua. [II[P-muarHoctrka. MeTaOOIOMHBIN aHAIN3, TEHOICHTPUUYECKHN aHaIN3
MpoTeoMa YesIoBeKa JJIsl OLIEHKU COCTOSIHUS €ro 3710poBbs. M crosib30BaHNe CTBOIOBBIX KiIeTOK. TapreTHas Tepanus paka. 3D-Ononnxkenepust s pa3paboTKu
(GyHIaMEHTAJIbHBIX OCHOB MEIUILMHCKUX TEXHOJOTHH, CO3JaHHA KOMIUIEKCHBIX TKaHEH COYeTaHHEeM TEeXHOJOTHH TpEXMEpPHOTO OWONPUHTUHrA U
ckaddonuHra s penieHus 3a1a4 NepcoOHaTU3UPOBAHHON MEIUILIUHBI.

Co3anre BEKTOPHBIX BaKIIMH C EIbI0 00ecnieueHs KOMOMHUPOBAHHOM 3amuThl 0T Bo30yauteneit OPBU, yctaHOBIeHNE MOJIEKYIIIPHBIX MEXaHU3M OB
¢byukuuonuposanusi PHK-conepskanux BUpycoB, BeI3bIBAIONINX 0CO00 onacHbIe 3a00J1eBaHuUs YeJI0BEeKa U )KUBOTHBIX.

JeMoHcTpanuu
Tabnuuel 1  CXEMBI: «Hcmonp3oBanne MHUKPOOPTraHU3MOB B MPOMBIIIJICHHOM TIPOU3BOJACTBe», «KieTounas wumwxkeHepus», «l eHHas
WHKCHEPHS».

JlaGopaTtopHas paborta «3y4yeHrne 00beKTOB OMOTEXHOIOTUNY.
[Ipaktuyeckas padora «I[losrydeHre MOJOYHOKUCIBIX IPOIYKTOBY.
Okckypeust  «buorexHonorus — Ba)XHEHIIasgs TMPOU3BOAMTENbHAS CHJIA COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)).



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BMOJIOI'MN HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBnmBaeT TpeOOBaHUSA K pe3ylibTaTaM OCBOCHHS OOYYAIONIUMUCS MPOrpaMM CPETHETo OOIero oO0pa3oBaHUS: JUYHOCTHBIC,
MCTAIPCAMCETHBIC U IPEAMCTHBIC.

B cTpyKkType NTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI TI0 OWOJIOTHH BBIICICHBI CIEAYIOIIUE COCTABJISIOIINE: OCO3HAHUE OOYyYarOIUMUCS
pOCCI/II\/'ICKOI\/'I Fpa)I(I[aHCKOfI HACHTUYHOCTHU — I'OTOBHOCTH K CaMOpPa3BUTHUIO, CaAMOCTOATCIBHOCTH U CaMOOIIPEACICHUTIO, HATMYUC MOTHBALIUU K O6y‘I€HI/II-O
OMOJIOTHUH, TIEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOSKICHUM JTUYHOCTU HA OCHOBE KJTFOYEBBIX IIEHHOCTEH W UCTOPUYECKUX  TPAJAUIMA  Pa3BUTHUA
OMOJIOTUYIECKOTO 3HaHUS, TOTOBHOCTh M CIIOCOOHOCTHh OOYYaromIMXCsi PYKOBOJICTBOBATHCSI B CBOCU JIEATEIBHOCTH I[EHHOCTHO- CMBICIIOBBIMU
YCTaHOBKaMH, NPUCYIIUMU CUCTEME OHMOJIOTMYECKOTO O6p330BaHI/I$I, HaJIMYUEC NPaBOCO3HAHUA SKOJIOTUUECKOU KYJIbTYPHI, CIIOCOOHOCTH CTaBUTh e "
CTPOUTH ) KU3HCHHBIC IIJIaHBIL.

JInyHOCTHEBIE PE3YIbTAaThl OCBOCHUSA MPOTpaMMbI I10 Oonoornuu JOCTUTAOTCA B €ANMHCTBEC y‘-I@6HOI>i U BOCIIUTATEILHOU JCATCIIBHOCTH B

COOTBETCTBUU C TPAANLIMOHHBIMHA pOCCHﬁCKHMH COMOKYJIbTYPHBIMU, UCTOPUICCKUMHU U JYXOBHO- HPABCTBCHHLIMHU LECHHOCTAMH,

INPHUHATBIMHU B O6HIGCTBG npaBuJIaMHd W HOpMaMU IMMOBEACHHA U CHOCO6CTBYIOT mnmponeccaMm CaMOIIO3HAaHMA, CaMOBOCIINTaHU L n
CaMOpa3BUTHUS, Pa3BUTHUSI BHYTPEHHEH MO3ULIMHU JIMYHOCTH, MTATPUOTU3MA U YBAXKEHUS K 3aKOHY U MTPABOMOPSIIKY, YETOBEKY TPYAa U CTaplIeMy MTOKOJICHHUIO,
B3aMHOI0 YBa)KECHUS, OEepeXKHOrO0  OTHOILIEHUS K KyJIbTYpHOMY HacleIui0 U TpaauLUsSIM MHOTOHAIIMOHATIBHOTO Hapoa
Poccuiickoit deneparuu, npupoae u oKpyxaromieit cpene. JIMTHOCTHBIE pe3ynbTaThl OCBOSHUS YI€OHOTO npeaMeTa «brosiorusy J0JDKHBI OTpakaTh

TOTOBHOCTH u CIOCOOHOCTh 00ydJaronuxcs PYKOBOJCTBOBATHLCS C(HOPMUPOBAHHON BHYTPECHHEH
MO3UIMEN IMYHOCTH, CHCTEMOU LIEHHOCTHBIX OPUEHTAIIHH, MO3UTUBHBIX BHYTPEHHUX YOESKIEHUH, COOTBETCTBYIOIINUX TPAIUIIMOHHBIM LIEHHOCTSIM
poccuiickoro o0uiecTBa, paciupeHne KU3HEHHOTO OTbITA U OMBITA ACSITEILHOCTH B MIPOLIECCE pealn3allii OCHOBHBIX HAIlPaBJICHUN BOCIIUTATEIbHON
NEesITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) IPaXKIaHCKOTO BOCITUTAHUS:

c(OpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIINK 00yYaIOLIErocs Kak akTHBHOTO U OTBETCTBEHHOTO YJIeHa POCCUICKOTO OOIIEeCTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TpaB U 00s3aHHOCTEH, yBa)KCHHME 3aKOHA U MPaBOMOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW NESATENLHOCTU MPHU CO3/IaHUU YYEOHBIX MPOEKTOB, PEIIEHUU YUeOHBIX U MMO3HABATEIbHBIX 3334, BBITIOJTHEHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTh ONPEAETATh COOCTBEHHYIO MO3ULIMIO 10 OTHOLIEHHUIO K SBJICHUSM COBPEMEHHON )KM3HU U OOBACHATH €€;

YMEHHE YYUTHIBATH B CBOUX AECHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOJACHCTBHS JIOJEH C PasHbIMU YOEKACHUSMH, KYJIbTYPHBIMHU
LIEHHOCTSIMU U COLMAJIbHBIM IIOJI0KEHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJHEHUSI y4eOHBIX, NMO3HABATENbHBIX M HCCIIEAOBATENILCKUX 33]a4, YBAXKUTEIBHOTO
OTHOIIEHHSI K MHEHHIO OTIMOHEHTOB MPH 00CYX/IEHUHU CIIOPHBIX BONIPOCOB OMOJIOTMYECKOTO COJIePIKAHUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) MaTPUOTUYECKOrO0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCHICKON Tpa’KAAHCKON MICHTUYHOCTH, MATPUOTHU3MA, YBaKEHHUS K CBOEMY HapOJy, YYBCTBA OTBETCTBEHHOCTH Tepes
PoauHoM, ropaocTu 3a CBOM Kpal, CBOXO PoaMHy, CBOM S3bIK U KYJIbTYPY, IPOLUIOE U HACTOSILEE MHOMOHALIMOHAIILHOTO Hapoaa Poccuu;



LIEHHOCTHOE OTHOIIICHHE K MPUPOIHOMY HACIIEAUIO U MaMSATHUKAM MPUPO/IbI, TOCTIKEHUsIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATH BKJIAJl POCCUUCKUX YUEHBIX B CTAHOBIICHHE W Pa3BUTHE OWOJIOTHH, MOHMMAHUS 3HAYCHHUs OWOJIOTUU B MO3HAHUM 3aKOHOB
MIPUPOJIBI, B )KU3HU YEIIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaenHas yoex1€HHOCTh, TOTOBHOCTD K CIY)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €ro CyAb0Y;

3) JTyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

OCO3HAHHE AYXOBHBIX IIEHHOCTEH POCCUICKOTO HApo1a; CPOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUICCKOTO TTOBE/ICHNUS,

CIOCOOHOCTH OIICHUBATH CUTYAIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh Ha MOPAJIbHO -HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMUMBOTO OYIYIIET0; OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJUTENISIM, CO3/ITAHUIO CEMbH Ha OCHO BE

OCO3HAHHOTO MPHUHSITHUS EHHOCTEN CEMEMHON )KM3HU B COOTBETCTBUM C TPAAUIUAMH Hapo10B Poccuu;

4) ACTETUYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOYAs ICTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICH Ui

MMOHUMAaHHUE YMOITMOHAIBHOTO BO3ICUCTBUS )KUBOM MPUPOJIBI M €€ IICHHOCTH; TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BHIaX HCKYCCTBA, CTPEMIICHUE

IMPOSABJIATH
KayecTBa TBOPUYCCKOW JIMIHOCTH,
5) (bM3UYECKOTO BOCIIUTAHUSA, (HOPMHUPOBAHKS KYJIbTYPHI 3J0POBbS U SMOIIMOHAIEHOTO OJIArOTIONYYHS:

MMOHMMaHWE W peau3aius 3J0pOBOTO W 0Oe30macHoro obOpasza >KWM3HH (30pPOBOE MUTAaHUE, COOIIOJCHHUE TUTHEHWYECKUX TMPAaBHI W HOPM,
cOaTaHCUPOBAHHBIN PEKUM

3aHATUN U OTIbIXA, peryasipHas (Gu3nueckas akTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (PU3HYECKOMY
U [ICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHKe EHHOCTU MPABUJI MHAUBHIYyaIbHOTO U KOJUIEKTUBHOTO 0€30MacHOTO MOBEACHUS B CUTYaLIUAX, YTPOKAIOIIMX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HaHHKE MOCIEACTBUIA U HEMPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS aJIKOTOJIsl, HAPKOTHUKOB, KYPEHHUS);

6) TPYZIOBOT'O BOCIIUTAHUSL:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTh K AaKTUBHOW JESTENbHOCTH TEXHOJOTUYECKOW M COLMAIbHOW HAIPaBICHHOCTH, CIOCOOHOCTh HMHUIIMUPOBATH, IJIAHHUPOBATH U
CaMOCTOSITEJIBHO BBIIIOJIHATH TaKYIO AESTEIbHOCTD;

MHTEpEC K pa3nuyHbIM chepaM mpodecCuoHaNbHON JAesITENFHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BbIOOP Oynyiiel mpodeccuu u pearn3oBbIBATh
cOOCTBEHHBIE KU3HEHHbBIC TIIaHBbI;

TOTOBHOCTh U CLIOCOOHOCTH K 0OPa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCE KHU3HU;

7) JKOJIOTMYECKOTO BOCIIUTAHUS:

IKOJIOTHYECKH 11e7eco00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHHMKY KM3HU Ha 3emile, OCHOBE €€ CYIIECTBOBAHMUS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOW KYIbTYphl: MPHUOOpPETEHHE OMbITA IUIAHUPOBAHUS TOCTYNKOB M OIEHKH WX BO3MOXHBIX TOCIEICTBUN IS
OKpYKarOLIEH CpeJibl;

OCO3HaHHE TIO0ATBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIEM M MyTed WX pEeHIeHHs; CIIOCOOHOCTh MCIOJB30BaTh MpUOOpETaeMble MpU U3y4EeHUU
OMOJIOTUY 3HAHUA U YMEHUS IIPU PEIICHUH MPOOJIeM, CBA3aHHBIX C PALlMOHATIBHBIM IIPUPOJIONIONIF30BAaHUEM (COOIIOACHUE  TIPaBUII IMOBEACHHUS B

MpUpoLIE, HaIlpaBJICHHBIX Ha COXpaHEHHE



paBHOBECHS B 9KOCHCTEMaX, OXpaHy BUAOB, IKOCHCTEM, Onochepsr);

AKTUBHOE HEIPUITHE AECUCTBUN, MPUHOCALIMX BpPEJ OKPYXAIOIIEH NPUPOJHOHN cpelle, yMEHHE MPOTHO3UPOBATH HEOJArONPUATHBIE HKOJIOTHUYECKUE
MMOoCICACTBUA NPCAIPUHUMACMbBIX I[eﬁCTBPIfI " OpCaoTBpalliaTb UX;

HaJINMYHUEC PA3BUTOTO 3SKOJOTMYCCKOI'O MBINIJICHUA, SKOJIOTHYECKOM KYJIbTYphbI, OIIbITa ACATCIBHOCTU DKOJIOTHYECKOH HaITpaBJICHHOCTH, YMCHUA
PYKOBOACTBOBATBCA HMU B HO3HaBaTeJH)HOI\/JI, KOMMYHI/IKaTI/IBHOfI n COHHaHLHOﬁ IMPAaKTUKEC, TOTOBHOCTH K Y4YaCTUIO B HpaKTI/I‘{CCKOﬁ JACATCIBHOCTH
9KOJIOIMYECKOI HAIPaBICHHOCTH;

8) [ICHHOCTH HAYYHOTO MO3HAHUSL:

c(hOpMUPOBAaHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH W OOIIECTBEHHOW MPaKTHUKH, OCHOBAHHOTO Ha
JWAore KYJIbTYP, CIOCOOCTBYIONIETO OCO3HAHUIO CBOETO MECTA B MOJIHKYIETYPHOM MHUPE;

COBCPUHICHCTBOBAHUC SI3LIKOBOM M UMTATEIIHLCKOM KYJbTYpPbI KaK CpCACTBA B3aHMO]I€I71CTBPI§I MCXKY JIIOAbMU W ITO3HAHWA MHPA,

MMOHUMaHHe cielnPUKU OUOJIOTUH KaK HayKH, OCO3HAHUA €€ PO B JOPMHUPOBAHUH PALIMOHAIBHOTO HAyYHOTO MBILIUICHUS, CO3JaHUU I1€JI0CTHOTO
npesicTaBiIeHust 00 OKpYKarollleM MHUPE KaK O €IMHCTBE MPUPOJIbI, YEJIOBEKa U 00IeCTBa, B MO3HAHUH PUPOIHBIX 3aKOHOMEPHOCTEH U pelieHnH mpooieM
COXpPaHEHHUs MPUPOJIHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUYMMOCTH OHOJIOTMM JJIi COBPEMEHHOM NMBMIM3AaLMU: OOECNeYeHHUs HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3/JaHUE
MEPCTIIEKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX peliaTh pecypCHbIe IPOOIEeMbl pa3BUTHS YEIOBEUYECTBA, MOMCKA ITyTeH BBIX0/1a U3 TNI00aIbHBIX IKOJIOTHUECKUX
npo0ieM 1 o0ecrieueHus epexoia K yCTOMunBOMY pa3BUTHIO, PALIMOHAIEHOMY HMCII0JIb30BAHUIO PUPOHBIX PECYPCOB U (POPMHUPOBAHHIO HOBBIX CTaHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHMM OMOJIOTMUECKHX 3HAHMM B IIENIAX MOBBIIMICHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TpaMOTHOCTH, KakK
COCTaBHOM 4acTu (GYHKIHOHAIBHON I'PaMOTHOCTH 00y4aromuxcsi, popmMupyeMoit Ipu u3ydeHuu OHOIOTUH;

MMOHMMAaHKE CYIIIHOCTH METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIIOJIb30BaTh MOJyYaeMble 3HAHUS [Tl aHAIIU3a U
00BSICHEHUS SIBJICHUN OKPYXKAIOIIEro MUPA U MIPOUCXOISIINX B HEM U3MEHEHUI, yMEeHHUeE JieJaTh 000CHOBaHHbIE 3aKIIOUYEHHS Ha OCHOBE HAY4YHBIX (PAKTOB
U UMEIOIIMXCS JaHHBIX C LEIbI0 MOJyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO UCIOJIb30BaTh OMOIOTMYECKHUE 3HAHUS [T PEIICHUsS TPO0JieM B PEabHBIX )KU3HEHHBIX CUTYaAIUSX;

OCO3HAHHE IEHHOCTU HAyYHOU JEsTeNbHOCTH, TOTOBHOCTh OCYILECTBJISATh MPOEKTHYIO U HCCIENOBATENIBbCKYIO NEATENIbHOCTh MHAWBUIYAIbHO U B
Ipynme;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaHUIO, K aKTHMBHOMY IOJYYCHHIO HOBBIX 3HAHUI MO OHONOTHU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIIPEJIMETHBIE PE3VYJIbTATBI

MertanpeaMeTHbIe pe3ylIbTaThl OCBOCHHS y4eOHOTro mpeameTa «broorus» BKII0Yal0T: 3HaYUMBble JJ1s1 OPMUPOBAHUS MUPOBO33PEHUS 00YyUaIOIINXCS
MEXIUCIMITIMHAPHBIE (MEeXIpeAMETHbIE) O0IIeHayYHbIe TOHATHS, OTPaXKarollye EeJIOCTHOCTh HAyYHOW KapTHHBI MUpPA U CIIEHU(PHUKY METOIOB TIO3HAH U,
UCTOJb3yEeMbIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, SHEPTHs, SBJICHHE, MPOLIECC, CUCTEMA, HAyYHbIN (PAKT, IPUHIMII, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
Teopusi, UccieloBaHue, HAOMIOAeHNE, U3MEPEHNE, FKCIIEPUMEHT U JAPYrHe); YHUBEpcalbHble YueOHbIe NeicTBUA (IIO3HABaTeIbHbIE, KOMMYHUKAaTHBHBIE,
perynasTuBHbIE), obecneuuBaiomue GopMupoBaHue (YHKIMOHATBHOW TPAMOTHOCTH M COLMAIBHOM KOMIIETEHLIMH OO0YYaloUIMXxcsi; CHocoOHOCTh
00y4Jaromuxcst UCIOJIb30BaTh OCBOCHHBIE MEXAUCIUILTMHAPHBIC, MUPOBO33pPEHUYECKHE 3HAHNUSA M YHUBEPCAJIbHBIC yueOHbIC ACHCTBUS B MMO3HABATEIbHOU U



COLIMAJIbHON ITPAKTHUKE.

B pesynbrare m3yuyeHus OHOJOTMM Ha YpPOBHE CpeAaHero oobmero oOpa3oBaHusi y oOydaromierocs OyayT CpOpPMHPOBAHBI MMO3HABATEIbHBIC
YHUBEpCAJIbHBIC YueOHbIC JICHCTBHS, KOMMYHHKATHBHBIC YHHUBEPCAJIbHBIC Y4eOHBIC NCUCTBHS, PETYJISTHBHBIC YHUBEpCAJIbHbIC Y4eOHBIC JEHCTBUS,
COBMECTHAsI ICATEIILHOCTD.

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

ba3oBrie morndueckne IeiCTBU:

CaMOCTOSITEIIBHO (POPMYITHPOBATEH U aKTYATM3UPOBAThH TPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

WCII0JIb30BaTh IPH OCBOCHUW 3HAHWH MPUEMBI JIOTMYECKOTO MBIIUICHHS (aHAIN3a, CHHTE3a, CPAaBHEHWMS, KIIACCH(UKAIIUU, 0000IIEeHNs), paCKPHIBATh
CMBICTT OMOJIOTHYECKUX MTOHATHH (BBIJCIATH UX XapaKTEePHBIC IPU3HAKH, YCTAHABIINBATh CBS3H C IPYTHUMH MOHSATHIMH);

OTIPEJICIIATH TSN JISATSIIBHOCTH, 3aJ1aBast TapaMeTPhl H KPUTEPUHU UX JTOCTHKEHUS, COOTHOCHUTB PE3YJIbTATHI CATSILHOCTH C 110 CTaBJICHHBIMU IICIISIMU;

WCII0JIb30BaTh OMOJIOTUYECKHE TOHITHS TSI OObSICHEHUS (DAKTOB U SBJICHUIA KUBOW TTPUPOJIBI;

CTPOUTH JIOTHICCKHE PACCYKJICHUS (MHIYKTHBHBIC, JICTyKTUBHBIC, 10 aHAJIOTHH), BBISBIISATh 3aKOHOMEPHOCTH U IMPOTHBOPEUHUS B PaCCMATPHUBAEMBIX
SIBJIICHUSX, (POPMYITHPOBATH BBIBOJIBI U 3aKITIOUCHHS;

MIPUMEHSATHh CXEMHO-MOJICTILHBIE CPEJICTBA JIJIS TIPEJICTABIICHUS CYIIICCTBEHHBIX CBS3€H M OTHOIICHUN B U3y4aeMbIX OMOJIOTHIECKUX 00BEKTAX, a TAKKE
MMPOTHBOPEUUI PA3HOTO POJIA, BHISIBJICHHBIX B PA3IUYHBIX HH()OPMAITHOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IIJIaH PEUISHUs MPOOJIEMBI C YIETOM aHAIM3a UMEIONTUXCSI MAaTEPHAIBHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTh, OIICHUBATh COOTBETCTBHE PE3Yy/IHTATOB IIEJISIM, OLICHUBATh PUCKH TIOCIEACTBUN JIEATEIHLHOCTH;

KOOPJAMHHUPOBATH U BHITIOJHITH padOTy B YCIOBHSIX PEAIbHOTO, BUPTYAITHBHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TIPOOIIEM.

BasoBrle uccaemoBaTeIbCKUE ISHCTBHS:

BJIQJIETh HaBbIKAMH y4e€OHO-MCCIICIOBATEILCKONW M MPOEKTHON JNEATEIbHOCTH, HaBBIKAMHU DPa3pelIeHus Mpo0ieM, CIIOCOOHOCThI0 U TOTOBHOCTBIO K
CaMOCTOSITEILBHOMY TIOMCKY METOJIOB PEUICHHS MPAKTUYECKUX 33]1a4, IPUMEHEHHIO PAa3JIMYHBIX METOIOB MIO3HAHNUS;

WCIO0JIb30BATh PA3IMYHbIC BUABI ACITEILHOCTU 0 MOJYYECHHIO HOBOTO 3HAHUS, €r0 MHTEPIIpPEeTalud, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B YUeOHBIX
CUTYaIUSX, B TOM YMCIIE MPH CO3JaHUH YIeOHBIX M COIUAIBHBIX TPOEKTOB;

(hopMHUpOBATh HAYYHBIN TUIT MBILIUICHUS, BIaIeTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHITUAMU U METOJIAMH;

CTaBUTH U POPMYIHUPOBATH COOCTBEHHBIE 33]]a4l B 00Pa30BATENBHON NEATENbHOCTH U KU3HEHHBIX CUTYAIIHSIX;

BBISIBIISITH IPUUMHHO-CJIEICTBEHHBIEC CBSI3U U aKTYaIM3UPOBATH 3a/1a4y, BBIJBUTaTh TUNOTE3Y €€ pelieHus, HaXOAUTh apryMEHTHI [ JJOKa3aTelbCTBa
CBOMX yTBEP)KJIEHUH, 3a71aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBAThH TIOTYYEHHBIE B XO/I€ PEIICHUS 33/1a4 Pe3yIbTaThl, KpUTHYECKH OIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCTIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAllMsIM, OIIEHMBATh MPUOOPETEHHBIN OMBIT, OCYIIECTBIATH IIEJICHANIPABICHHBIN MOWCK MEepeHOca CPEICTB U Croco0oB
JIeNCTBUS

B NMPO(eCcCUOHANBHYIO CPENY;

yMETh TEPEHOCHUTh 3HAHUSIB MM03HABATEIHHYIO u MPAKTHIECKYIO 00J1aCTH KU3HEACATEILHOCTH;

yMETb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeill;



BBIJIBUTaTh HOBBIE UJICH, TIPEAJIaraTh OPUrHHAIBHbIEC MTOIX0AbI M PEIICHHS, CTABUTH MPOOIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHU 5.

PaGora ¢ unpopmaruei:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(OpMaIu (TeKcTe yaeOHOT0 IOCOoOuSI, HAyYHO -MTOMYJISIPHOI TUTepaType, OMOJOTHUECKUX CIIOBAPSIX U
CIpaBOYHHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3UpOBaTh WH(GOPMAIMIO PA3IMYHBIX BUAOB M (OPM MPEICTABICHHS, KPUTUYCCKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTD;

(bopMynHpOBaTh 3aMPOCHl U MPUMEHSTH Pa3IMYHbIE METOJIBI MPH MOWCKEe W 0TOOpe OMOJOrnuecKkor WHpOpManuu, HeOOXOIUMOM IS BBITIOTHEHHS
y4eOHBIX 33724,

MpUOOpPETaTh OMNBIT MCHOJIB30BAaHUS HHPOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH, COBEPILIEHCTBOBATh KYJIbTYPY AKTHUBHOTO HCIIOJIb30BAHHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPAThH ONTUMAJIbHYIO (OpMY MpeAcTaBiIeHUs Onoornyeckoil nHdopmanuu (cxemsl, rpaduKy, AUarpaMMbl, TAOIUIbI, PUCYHKH U
pyroe);

UCIO0JIb30BaTh HAY4YHBIH S3bIK B KayecTBE cpeacTBa Ipu paboTe ¢ Ouosornyeckoil MHpopmanuen: NPUMEHSTh XUMHUYECKUE, (PU3UYECKHe U
MaTeMaTH4eCKUe 3HAKW U CUMBOJIBI, (OopMysbl, abOpeBUaTypy, HOMEHKIATYpy, MCIOJIb30BaTh U NMPeoOpa3oBbIBATH 3HAKOBO-CHUMBOJUYECKHE CPEICTBA
HarJIsITHOCTH;

BJIa/IeTh HaBBIKAMH PaclO3HaBaHMs U 3aIUThl HH(YOpMaIUK, HTHPOPMALIMOHHOM 0€3011aCHOCTH JIMYHOCTH.

KoMMyHHKaTHBHBIC YHUBEpPCAIbHBIC YICOHBIC ICHCTBUS

OOwenue:

OCYILECTBJIATH KOMMYHHMKAIIMU BO BCeX cdepax >KM3HH, aKTHBHO y4acCTBOBATh B JMAJIOTEe WJIU JUCKYCCHH IO CYIIECTBY 00CYK1aeMOit TeMbl (yMEHHUE
3aJ1aBaTh BOMPOCHI, BBICKA3bIBATh CYXKJICHHSI OTHOCHUTEIIBHO BBIMTOJIHCHHS MTPeIjIaracMoi 3a/1auM, yYUThIBaTh HHTEPECHI M COTJIAaCOBAHHOCTD MO3U I IPYTHX
YYaCTHUKOB JHAJIOTa WA TUCKYCCHH);

pacrio3HaBaTh HeBepOaJIbHbIE CPEICTBA OOLICHUS, IOHUMATh 3HAYEHUE COLMAIbHBIX 3HAKOB, ITPEIIOCHIIOK BO3HUKHOBEHUSI KOH(PIMKTHBIX CUTYaIUH,
YMETh CMSIr4aTh KOH(IUKTHI U BECTU I1EPETOBOPBI;

BJIAQJIeTh Pa3IMYHBIMHU criocoOamMu OOLIEHHUS M B3aUMOJAEHCTBHS, NOHUMATh HAMEPEHHUs APYIUX JIOAEH, MPOSBIATh YBAXHUTEIbHOE OTHOIIEHUE K
coOeceJTHUKY U1 B KOPPEKTHOU (hopme GOpMyIUpOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTb CBOK TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

CoBMecTHas 1€ATENBHOCTB:!

MOHMMAaTh M HCIMOJIb30BaTh NMPEUMYILIECTBA KOMAaHIHOM M HMHIUBUAYaJIbHONH pabOTHl MpU pelIeHUH OHOJOrnyeckoi mpoOieMbl, 00OCHOBHIBATH
HE00X0AMMOCTh IPUMEHEHUS TPYNIOBBIX (POPM B3aUMOAEUCTBHS NPH peLIEeHUH Y4eOHOU 3ajau;

BBIOMPATh TEMAaTHUKY U METO/Ibl COBMECTHBIX JEMCTBUI C y4ETOM OOIINX HHTEPECOB U BOZMOYKHOCTEH KaXK/0Tr0 4JeHa KOJIJIEKTHBA;

IIPUHUMATh LEJIH COBMECTHOM IESTEIBbHOCTH, OPraHW30BBIBATH MU KOOPAMHHMPOBATH JEMCTBUS MO €€ NOCTHKEHHUIO: COCTAaBJIATH IUIAH ACWCTBHH,
pacrpeneNsaTh POy ¢ yu€TOM MHEHUH YYaCTHUKOB, 00CYX/1aTh pe3yabTaTbl COBMECTHOI paboThI;

OLIEHUBATh KAYECTBO CBOET0 BKJIAJa U KaX/I0T0 yYaCTHHKA KOMaH bl B OOIIKI pe3yabTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

IIpeyiaraTb HOBbIE IIPOEKTHI, OLICHUBATh UJEHU C ITO3UIIUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATH MO3UTUBHOE CTPATETMUECKOE TIOBEJICHNE B PA3IMYHBIX CUTYAIUSAX, IPOSBISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUITUATUBHBIM .



PeryisiTUBHbIE YHHBepCAJIbHbIE YUeOHbIE TelCcTBUS

CaMoopraau3anus:

WCII0JIb30BaTh OHMOJIOTMYECKUE 3HAHUS IS BBISBJICHHS MPOOJIEM U MX PEIICHUS B KU3HEHHBIX M YICOHBIX CHTYAIIHSX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHHUM 1EJICBBIC i CMBICIIOBBIC YCTAHOBKH B CBOMX JICHCTBUSAX U MIOCTYITKAX MO OTHOLIECHUIO K )KUBOU MPUPOJIE,
CBOEMY 3/I0POBBIO M 3JI0POBBIO OKPY>KAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh TO3HABATEIbHYIO JI€ATEIBHOCTh, BBISBJIATH MPOOJIEMBI, CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIE 3a7aud B
00pazoBaTebHON JEATEIHHOCTH U KU3HEHHBIX CUTYAIUAX;

CaMOCTOSITEJILHO COCTABJISATH TUIAH PEIICHUs TPOOIEMBI ¢ YUETOM UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOUTEHU;

JaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

paciIupsITh paMK1 y4eOHOTO TIPeIMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JieNIaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHHE;

OIICHUBATH MTPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IITUPOKON APYAUIINU B pa3HBIX 00JACTSIX 3HAHHM, TOCTOSTHHO MOBBINIATH CBOM 00pa30oBaTEIbHBIN U
KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTH KOPPEKTHBBI B ACSITCIIBHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETISIM;

BJIaJIETh HaBBIKAMH MTO3HABATEIBHON PEIICKCUN KaK OCO3HAHUS COBEPIIIAEMBIX JIEHCTBUI M MBICIIUTEIBHBIX MTPOIIECCOB, UX PE3YJIBTATOB U OCHOB aHUH,
HCII0JIb30BaTh MPUEMBI pe(PIICKCHH IJIs OIICHKHA CUTYAIlMH, BBIOOpA BEPHOTO PEIICHHUS;

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO TPUHUMATh PEIICHUS 110 MX CHIDKCHHUIO; IPUHUMATh MOTUBBI U pTyMEHTHI IPYTUX IPH aHATU3E PE3YJIbTaTOB
JIEeITEIBHOCTH,

[IpungTue ceds U Apyrux.

MPUHUMATD Cce0s1, TOHMMAasi CBOM HEAOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH; IPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C IO3UIUH IPYTOrO YeIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

Hpe,[[MeTHLIC pPE3yIbTAaTbl OCBOCHHUSA COACPIKAHUA yqe6Horo npeamMeTa «buomorus» Ha erIy6J'IéHHOM YPOBHEC OPUCHTUPOBAHBI Ha obecrieueHue
HpO(I)I/IJIBHOFO 06Y‘IeHI/I}I 06yqa101unxc>1 omonornn. OHU BKIIFOYAIOT: cneumbnqecxne JJIA Onoyioruu HAayY4YHBIC 3HAHUWA, YMCHHUA U CITOCOOBI JIENCTBUM MO
OCBOCHHIO, UHTCPIIPETAINU U npeo6pa3013aHH}0 3HaHPII>i, BUBI JCATCIBHOCTHU I10 IMOJYYCHUIO HOBBIX 3HaHUHN U UX IMPUMCHCHUIO B PAa3JINYHBIX y‘Ie6HBIX, a
TAK¥XC B PCAJIbHBIX ) KU3HCHHBIX CUTYyallUAX. Hpe,Z[MCTHBIC PE3YJIbTAaThI IPEACTABJICHBI IO T'OJaM U3YUCHUS.

[IpenmeTtHbIe pe3ynbTaThl OCBOeHHs yueOHoro npeamera «buonorus» B 10 kiacce

JOJKHBI OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHUHM O MECTe U POJM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B (DOPMHUPOBAHHM €CTECTBEHHO-HAYYHOW KapTHHBI MUpa, B
MO3HAHWU 3aKOHOB MPUPOJBI M PEIICHUH MPOOJIEM PAIMOHAIBHOTO MPHPOJIONIOIB30BaHMs, O BKIAJE POCCHUHCKMX U 3apyOeKHBIX YYEHBIX B pa3BUTHE



OHOJIOTHH;

BJIQJICHHE CHUCTEMON OMOJIOTMYECKUX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIMOJArarolmue OHOJIOTHYECKHE TEPMHUHBI U TOHSATHS (KHU3Hb, KIETKa,
OopranusM, MeTado0JIUu3M, TOMEOCTa3, CaMOPETYJIALIMs, CAMOBOCIIPOU3BEICHUE, HACIEACTBEHHOCTh, U3MEHUUBOCTb, POCT U pa3BUTUE), OHOJIOTHYECKHE
teopun (kinetouyHas teopus T.llIBanna, M. llneiinena, P. BupxoBa, xpomocoMHas teopust HacienacrBeHHoctu T. Moprana), yuenus (H.W. BaBuiosa
— 0 LEHTPAaX MHOro00pa3us U IPOUCXO0KIEHUS KyJIbTYPHBIX paCTEHUI ), 3aKOHbI (€AMHOO0Opa3Hsi IOTOMKOB [IEPBOI0 MOKOJIEHMUS,

pacHIeIUIeHHs, YUCTOTHI FaMeT, HE3aBUCUMOTO HacienoBanus ['. MeHaens, roMoJIOrH4eCKuX psiIoB B HachneACTBeHHOM n3menunBocty H.M. BaBumnoga),
MPUHIMIIBI (KOMIIJIEMEHTapHOCTH );

BJIQJICHUE OCHOBHBIMM METOJaMH  HAayyHOTO  [O3HAHMS,  HCHOJb3YEMBIX B OMOJOTUYECKHX MCCIIEIOBAHUAX KHUBBIX 0OBEKTOB (OMHCAHUE,
U3MepeHue, HabJtoIeHue, SKCIIEPUMEHT);

YMEHHE BBIJCISATH CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U 3YKapUOT, OAHOKIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM YHCIIE
OakTtepuii, TpuOOB, pacTeHUH, >KMBOTHBIX U YEIOBEKAa, CTPOCHUS OpPraHOB U CUCTEM OPraHOB pACTEHUM, JKUBOTHBIX, 4YeJIOBEKa, MIPOLIECCOB
KU3ZHEJESITENbHOCTH,  MPOTEKAIOIIUX B OpPraHM3Max PacTeHUH, )KMBOTHBIX U YeJIOBEKa, OMOJOTHMYECKHUX MPOIECCOB: OOMEHa BellecTB (MeTaboIu3M),
MIpPEeBpPALEHUS] PHEPTUH, OpOKEHUs, aBTOTPOPHOrO U reTepoTpodHOro TUIOB MUTAHMS, (GOTOCHMHTE3a U XEMOCHHTE3a, MUTO3a, MEi03a, raMeToreHes3a,
AMOpHOTeHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, PA3MHOKEHUS, UHIUBUAYAIbHOTO Pa3BUTUS OpraHu3Ma (OHTOreHe3a), B3aUMOAEHCTBUS TeHOB, FeTepo3uca,
HCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTaHABJIMBATh B3aUMOCBSI3H MEXy OPraHOMJAMU KJIETKU M UX QYHKLUUSAMH, CTPOCHUEM KIIETOK pa3HbIX TKaHEW M UX (QYHKLUSAMHU, MEXIY
OpraHaMH U CUCTEMaMH OPraHOB y PacTeHUH, )KMBOTHBIX M Y€JIOBEKa M MX (YHKIMAMH, MEXJy CUCTEMaMH OPraHOB U MX (YHKIUSAMH, MEXIy dTallaMu
oOMeHa BeIIeCTB, ATallaMU KJIETOYHOIO IUKJIA M >KM3HEHHBIX LUKIOB OPraHU3MOB, 3TallaMHd 3MOPHUOHAIBHOTO PAa3BUTHUSA, F€HOTHIIOM U (DEHOTHUIIOM,
(dbenoTumnom u GpakropamMu cpeabl OOUTaHNS,

YMEHHUE BBIABIIATh OTJIMYUTENIbHBIE IPU3HAKHU J)KUBBIX CUCTEM, B TOM YMCJIE PACTEHUM, )KUBOTHBIX U YEIOBEKA;

YMEHHUE HCIOJb30BAaTh COOTBETCTBYIOIIME apryMEHThl, OMOJIOTMYECKYI0 TEPMHHOJIOIMIO M CUMBOJMKY IJIsl J0Ka3aTelbCTBAa POJCTBA OPraHU3MOB
pa3HbIX CUCTEMAaTHYECKUX TPYIII;

yMEHHUE pelaTb OMOJIOTMYECKUE 3a/1auM, BBIABIATH NPUUMHHO-CIEJCTBEHHBIE CBSI3M MEX]Y HCCIEIyeMbIMH OHOJIOTMYMECKMMH IIpoleccaMu U
SIBJICHUSIMM, J1€1aTh BBIBO/BI M IPOTHO3bI HA OCHOBAHUHU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIOJIHATH Ja00OpaTOpHbIE U MpaKTHUECKUe paboThl, COOII0ATh MpaBuiia MpU paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHUE BbIJIBUraTh TUIOTE3bl, MPOBEPATh MX IKCIEPUMEHTAIBHBIMU CPEACTBAMHU, (DOPMYIHUPYS LIEeJb UCCIEAOBAaHUS, aHAM3UPOBATh MOIy4EHHbIE
pE3yJbTaThl U JENIaTh BBIBOIBL,

YMEHHUE y4yacTBOBATh B y4eOHO-HMCCIIEJ0BATENIBCKOM padoTe Mo 6M0I0TUH, SIKOJIOTHH U MEUIIMHE, TPOBOIUMOM Ha 0a3e IIKOJBHBIX HAyUYHBIX OOIIECTB,
U MyOJIMYHO MPEJICTABIATH MOTyYEHHbIE PE3YabTaThl HA YYEHHUUECKUX KOH(pepeHIusX;

YMEHHUE OIICHMBAaTh ATUYECKHE AacCIeKThl COBPEMEHHBIX HCCIEeOBaHUKH B 00JAacTH OWOJOTMM M MEAULUHBI (KJIOHUPOBAHHUE, HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANIPaBJIEHHOE H3MEHEHUE IeHOMAa U CO3/1aHNe TPAHCTEeHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccHOHATBHON NeATETbHOCTH B OONAacTH OHOJOTMH, MEIUIMHBL, OHOTEXHOJIOTHUH,
BETEpUHAPUH, CEJIBCKOIO XO35ICTBA, MUILEBOM NPOMBIIUIEHHOCTH, YIIyOJIATh IMO3HABaTENbHBIM HHTEpEC, HANpaBICHHBI Ha OCO3HAHHBIM BHIOOD
COOTBETCTBYIOLIEH Mpodeccuu U MpoaoLKeHHEe OMOJIOrHYECKOro 00pa30BaHus B OpPraHU3aLUsAX CPEIHETO MPO(PECCHOHATHLHOTO M BBICIIETO 00pa30BaHU



TEMATHUHYECKOE IIVTIAHUPOBAHUE

C yKa3aHHEM KOJMYECTBA aKaJIEMUYECKUX YaCOB, OTBOJUMBIX HAa OCBOCHUE KaXKJIOH TEMbI yUeOHOTO MpeIMeTa, BO3MOKHOCTbH HCIIOJIb30BaHUS 10
9TOM TeMe 3JIEKTPOHHBIX (IIUPPOBBIX) 00pa30BATENbHBIX PECYPCOB, ABIAIOLIUXCA YU€OHO-METOAUMUECKUMU MaTepUaIaMH, UCIIOJIb3YEMbIMU JISI
oOy4eHHs U BOCTIHMTAHUS Pa3IMYHBIX TPYII ITOJIH30BATEINCH, TPEICTABICHHBIME B JJIEKTPOHHOM IH(PPOBOM) BHJIE U PEATHU3YIOIIUMHU
munakruyeckrue BozMoxkHocTd KT, coneprkanne KOTOPBIX COOTBETCTBYET 3aKOHOIaTENIbCTBY 00 00pa30BaHUH.

KosmuecTBo yacos DJleKTpoHHbIe (L (poBbIE)
HaumeHoBaHue pa3ieioB U TeM o0pa3oBaTesibHbIEPECYPChI
Ne i/ P Kontpoas | Ilpakrnueck P pecyP
NPOrpamMMbl Bcero
HbIE ue padboTsbl
padoThI
Bronorus Kak Hayka 1 https://resh.edu.ru/
JKuBBI€e cHCTEMBI U MX U3YUECHHUE 2 bubmorexa [IOK
https://m.edso0.ru/863e6564
3 BHOIOTHS KIETKH 2 05 https://resh.edu.ru/
XUMHUECKast OpTraHN3aIHs KISTKHI 1 1 bubnnoreka [IOK
10 https://m.edsoo.ru/863e674e
https://resh.edu.ru/

5 Crtpoenue u GyHKIIMU KIETKHA 8 2 bubnuroreka LIOK
https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢
https://resh.edu.ru/

5 OOMeH BelecTB U MPEeBpaIleHUE SHEPTUU B 9 1 bubnurorexa LIOK

KIIeTKe https://m.edsoo.ru/863e766¢
https://resh.edu.ru/

7 Hacnencreennas nadopmanus u 9 0.5 https://resh.edu.ru/

peanu3zauus e€ B KJIETKe '
JKu3HEHHBI UK KICTKU 6 1 https://resh.edu.ru/
Crpoenue u QyHKIIUH OpraHu3MOB 17 1 15 https://resh.edu.ru/
10 Pa3mHOkeHMe U pa3BUTHE OPraHU3MOB 8 1.5 bu6morexa [JOK
https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e



https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://resh.edu.ru/
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

https://resh.edu.ru/

['eHeTnka — Hayka O HaCJIEACTBEHHOCTH U

bu6moreka [JOK

11 H3MEHHHBOCTH OPraHI3MOE 0.5 https://m.eds00.ru/863e86f2
https://resh.edu.ru/
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 bubnmoreka [IOK
https://m.edso00.ru/863e8878
https://resh.edu.ru/
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 1 bubmmorexa IIOK
https://m.edsoo.ru/863e8efe
https://resh.edu.ru/
14 [eHeTHKA YeloBeKa 0.5 bubmorexa [JOK
https://m.edso0.ru/863e8d78
https://resh.edu.ru/
15 Cenekiys OpraHu3MOB 1 bubnmorexa IJOK
https://m.edsoo.ru/863e9214
https://resh.edu.ru/
16 BuorexHonorus u cuaTeTUYECKAsA OMOJIOTHS
17 [IpomexyTouHas aTTecTanus
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME | 102 13



https://m.edsoo.ru/863e86f2
https://resh.edu.ru/
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8efe
https://resh.edu.ru/
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

Ka.ﬂeﬂnapﬂo —TEMATHYECCKOC INIAHUPOBAHUE

KoaunuecTBo 4acoB

[aTa npoBeaeHust

Ne Tenra VDoKa " p DJIeKTPOHHbIE ®opmbl I
o
n/n P Bcero onTPO paKtH uupposbIie KOHTPOJISL |\ nam  [pakTiueckn
JIbHbIE yecKue
o0pa3oBaTe/ibH Me
padorer paboThI ble pecypehbl
Brosiorus Kak KOMILIEKCHAs _ Yerupiii onpoce | 05.09
1 HAVKA M KAK YaCTh 1 https://resh.edu.ru/subject/lesson/ [3ananue 1 u3
YK 3827/ KM EI'
COBPEMEHHOTO 00IIIecTBa D
https://www.youtube.com/watch? YT 07.09
) JKuBbIe cHCTEMBI U MX 1 v=SoHkTau2BUw ompoc
CBOMCTRA list=PLgqU6VDVRpuoiTLeXcIBiR 3ananne 1
Z2J0h2Bgb 3 KUM
jUJ index=1 pp=iAQB ElD
3 YpoBHeBas opranuzarus 1 I?;Iﬁ“é‘lﬁ ; u3 08.09
KHUBBIX CUCTEM
4 HcTopust OTKPBITUS ¥ U3YdEHHS 1 _ _ Yerusrii ompoc | 12.09
keTicn. KieTounas Teopus https://resh.edu.ru/subject/lesson/
5383/
MeTo 161 MOIEKYIAPHOM 1 [lpaktnueckas | 14.09
KJIETOYHOH GHONOTHH. https://www.youtube.com/watch? [P200Ta
[IpakTuueckas paboTa v=GzTO2vLzyL A
«3y4yeHne MeTo10B list=PLqU6VDVRpuoiTLeXcIBiR
5 KJIETOYHOM OMOJIOTUH 1 0.5 Z2J0h2BabjUJ index=4 pp=iAQB
(xpomarorpadus,
anektpodopes,
middepennnanbHoe
ueHtpudyruponanue, [1LP)»
6 XUMUYECKUN COCTAB KIETKH 1 https://www.youtube.com/watch?v|  YcTHbIi 15.09
Bona, ctpoenue, cBolicTBa, =15IV-fylKLc OIIpoC

byHKIMH.



http://www.youtube.com/watch
http://www.youtube.com/watch
http://www.youtube.com/watch?v=15lV-
http://www.youtube.com/watch?v=15lV-

list=PLqU6VDVRpuoiTLeXcIBiRZ

2J0h2BgbjuUJ
index=6 pp=iAQB

MuHepasbHbIE BEIECTBA _ recr 19.09
7 KITETKM, 11X GHOTOrHHecKas htt/ps://resh.edu.ru/sub|ect/Iesson/53
poJib i
Oprannveckue BEIECTBA https://resh.edu.ru/subject/lesson/38 | Jlaboparop 21.09
KIETKA — OEJIKH. 40/
=L Has paboTa
8 JIabopatopHas paboTa 05 https://www.youtube.com/watch?
«O0HapyxeHHe OCITKOB ¢ v=IKstGzYECKQ
TOMOIIBbIO KAYECTBEHHBIX list=PLqU6VDVRpuoiTLeXcIBiRZ
peaKImin 2J0h2BgbjuUJ
index=7 pp=iAQB
https://www.youtube.com/watch? |[OmopHbIii 22.09
9 CaoiicTBa, K1accupuKanus u v=IKstGzYECKQ KOHCIIEKT
GbyHKIMK OEIKOB list=PLqU6VDVRpuoiTLeXcIBiRZ
2J0h2BgbjUJ index=7 pp=iAQB
https://resh.edu.ru/subject/lesson/38Tect na 26.09
40/ COOTBETCT
10 Oprannyeckue BeeCTBa https://www.youtube.com/watch? Bie
KIIETKU — YTJIEBO/IbI v=nQkH60Azrlw
list=PLqU6VDVRpuoiTLeXcIBiRZ
2J0h2BgbjuJ
index=9 pp=iAQB
https://resh.edu.ru/subject/lesson/38| YcTHbIi 28.09
40/ 0IIpOC
11 Oprannyeckue BeecTBa https://www.youtube.com/watch?

KJIICTKHU — JIMITUbI

v=hfwgROQTpYb Y
list=PLqU6VDVRpuoiTLeXcIBiRZ



http://www.youtube.com/watch
http://www.youtube.com/watch
http://www.youtube.com/watch
http://www.youtube.com/watch

2J0h2BgbjuJ
index=10 pp=iAQB

12 Hyxkiennossie kucinotsl: JTHK u _ Jlaboparop | 29.09
PHK. JIa6oparopnas pabota https://resh.edu.ru/subject/lesson/3840/ as pabora
«HMccnenoBanne HyKIEMHOBBIX
KHCJIOT, BBIICJICHHBIX U3
KJIETOK Pa3InYHbBIX
OpraHu3MOB»

13 Crpoenwne u pyaxn ATO. ) YcrHasg n 03.10
Tpyrue https://resh.edu.ru/subject/lesson/3840/ fmucemennas

paboTta
HyKs1eo3uaTpudocdatel
(HT®)

14 | Cexsennposanme HK. https://www.youtube.com/watch? | PadoTac 05.10
MeToapl TeHOMUKH, v=BD 60WhZvf TepMUHAMU
TPAHCKPHUIITOMHKH, TPOTEOMHUKH A

list=PLqU6VDVRpuoiTLeXcIBiRZ2JO
h2BgbjuJ index=11 pp=iAQB

15 KoHTp0.J16H0-0000 a0 nmii Kownrpois 06.10
YPOK 10 TeMe «XuMHYecKasi Has paboTa
OpraHu3anys KJIeTKI)

16 MeTo1bl CTPYKTYpHOI PucyHnok ¢ 10.10
GHOJIOTHH 10 ITUCSIMU

17 THIIBI KIIETOK. https://resh.edu.ru/subject/lesson/15 | IIpakTuuec 12.10
[IpokapuoTHueckas KieTka 87/ Kasi paboTta

https://resh.edu.ru/subject/lesson/1588/

18 CTpoeHue 3yKapuOTHYECKOMI 0.5 13.10
kietku. [Ipaktuueckas pabota
«M3ydeHne CBOMCTB KIETOYHON
MeMOpanb! [IoBepXHOCTHBIHN
annapaTkJIeTKH
OnHOMEMOpaHHbIE OPraHOU bl [Mpaktuuec | 17.10

Kasi paboTa



http://www.youtube.com/watch

kietku. [Ipaktuueckas pabota
«3yueHue nBUKEHUS

19 0.5
[UTOIIA3MBI B PACTHTEIHHBIX
KIICTKaX»
[TomyaBTOHOMHBIE OpTaHOMIBI Pucynox 19.10
KJIETKH: MHTOXOH/IPHH, ) KIICTKH
https://resh.edu.ru/subject/lesson/3847/ |Jlaboparopx
rtactuasl. JlaboparopHas
20 0.5 ast pabora
pabora «MccnenoBanue
TUTa3MOJIH3a U JIETNIa3MOJTH3a B
PACTHTEIHHBIX KJIETKAX)
21 HeMeMOpaHHBIE OPraHOUIbI 20.10
KIICTKH
22 Crpoenue u pyHKUIUHU Sapa 24.10
CpaBHHTENBbHAS Jlaboparop | 26.10
XapaKTEPHCTHKA KIETOK Hlf"[6pa60Ta
abnmia
sykapuoT. JlaboparopHas I
23 1 CpaBHEHUS
pabota «/3ydenne crpoeHus IeTOK
KJICTOK Pa3InIHbIX
OpPraHu3MOBY
AccuMuIIAIus 1 Cxema 27.10
TUCCUMUWJISILIAS — JIBE ngoueCCOB
. oOMeHa.
CTOpOHBI MeTaboH3Ma. Turibr https://resh.edu.ru/subject/lesson/2486/ |y, patop
oOMeHa BEIECTB. s paboTa
24 JlaGopaTopHas pabora 0,5
«3yyeHune KaTanuTUYECKOU
aKTUBHOCTH (pepMEeHTOB (Ha
MpUMepe aMUIa3bl WIH
KaTasas3bl)»
25 DepMeHTAaTHBHBIH XapakTep 0.5 Jlaboparop | 07.11
Hast paboTa

peaxunﬁ KJI€CTOYHOTI'O




MmeTabonu3ma. JlaboparopHas
pabota «13yuenue

(epMEeHTaTUBHOTO XapaKTepa

MeTabonm3ma
26 Benku-akTuBaTopsl 1 OeIKu- YcrHbIi 09.11
MHTUOUTOPEI OIIpocC
27 ABTOTpOHBIN THII 0OMEHA 10.11
BEIIIECTB
28 doToCUHTES https://resh.edu.ru/subject/lesson/3917/ | 3amanus u3 14.11
KM EI'D
Xemocuntes. JlabopaTtopHas Tabimna 16.11
29 paboTta «CpaBHEHHE IIPOLIECCOB 05 CPaBHCHUA
(bOTOCHHTE3a U XeMOCHHTE3a) «CpeToBas n
TEMHOBasI
(hazbl
(dhoTOoCHHTE
3a
AHa’poOHBIC OPraHU3MBI. 17.11
Bunbr 6poxkeHust. J}II360P%TOP
30 JlaGopaTopHas pabora i paboTa
«CpaBHEHHE TIPOLIECCOB 0,5
OpOIKEHMSI U JIbIXaHUSD)
31 AdpOGHBIE OPraHU3MBbl. DTaIlbl ) Tabnuna 21.11
SHEPreTHIEeCKOro 0OMeHa https://resh.edu.ru/subject/lesson/3917/
DOHeprusi MeMOpPaHHOTO 23.11
32 rpajienTa npotoHoB. CUHTE3
AT®: pabota NpOoTOHHOM
AT®-cuHTa3bl
33 Peakuun MaTpuuHOTO CUHTE3A YcTHas u 24.11

MMMCbMCHHAas




pabota

34 TpaHCKpHITITUS — MaTPHYHBIA https://resh.edu.ru/subject/lesson/5352/ | 3aganust u3 | 28.11
cunte3 PHK KM EI'S
35 Tpancsius u €€ sTarbl https://resh.edu.ru/subject/lesson/3917/ | 3aganust u3 30.11
KM EI'D
36 KomupoBanue aMHHOKHCIIOT. . 01.12
Poub pH60COM B GHOCHHTESE https://resh.edu.ru/subject/lesson/5352/
37 OpraHu3aiys reHoMa y https://resh.edu.ru/subject/lesson/3939/ 05.12
MIPOKapUOT U JYKapHUOT
https://yandex.ru/video/preview/
168264230179934 14382?text=
%D0%B2%D0%B8%D0%B4
%D0%B 0712
5%D0%BE%D1%83%D1%8
0%D0%BE
%D0%BA
%D0%B8%20%D0%BA
%20%D1%83%
D1%87%
D0%B5%D0%B
1%D0%BD
38 MOJ‘IeKyJ'I}IpHHC MEXaHU3MbI %D0%B8%D0%BA%Y%

9KCIIPECCHUU T'CHOB Y 9YKApHUOT

D1%83%2010%20%D0%BA
%D0%BB.

%20%D0
%BF%D1%80%D0%BE
%D1%84.%D0%B1%D0
%B8%D0%BE%D0%BB%D0%B
E

%D0%B3%D0

%B8%D1%8F%20%D0%BF




%D0%B5%D1%82%
D1%80%D0%BE%D1%8
1%D0%BE

%D0%B2%D
0%B0

path=yandex_se
archparent-
reqid=1692270
915987150-

14778449146126604163-
balancer-17leveler-kubr-

vp-sas-163-BAL-1012 from type=vast

39 BHpychl — BHEKIIETOYHbIE 0.5 [Ipaktuaec | 08.12
(opmbI KH3HH 1 https://resh.edu.ru/subject/lesson/3939/ [<3% PACOTA
00JMraTHBIE Mapa3UThI.

[IpakTnueckas pabora

«Co3manue Moenn

BHpYCa»

BupycHble 3a0071eBaHus https://resh.edu.ru/subject/lesson/3939 12.12
CooOrreHuns

40 YeJI0BEKa, )KUBOTHBIX,
pacTeHui

41 HanoTexHoyoruu B OMOJIOrHHK Pa6ora c 14.12
MEIUIINHE OTIOJTH

Tepary
poi

42 Ku3HEHHbBIH UK KICTKA https://resh.edu.ru/subject/lesson/3927/ 15.12

43 Martpuusnsiii cuate3 JJHK 19.12
Xpomocowmsl. JIabopaTopHast https://www.youtube.com/watch?v=- | JlabopaTop 21.12

44 pabota «3ydeHre XpoMoCcoM 05 KTF5eSIdJA Hast pabioTa

Ha FOTOBBIX
MUKpOIpernaparax

list=PLqU6VDVRpuoiTLeXcIBiRZ2J0

h2BabjUJ index=13 pp=iAQB



http://www.youtube.com/watch?v=-

45 JleseHue KIeTKH — MUTO3 https://resh.edu.ru/subject/lesson/3927 | Cxema a3z | 22.12
MUTO32
Tuns! knetok. Kapuokunes u 26.12
uuToKuHe3. JlabopaTopHast JIaboparop
Hast paboTa

16 pabota «Habmronenue Mutosa 0.5
B KJIETKAaX KOHUMKA KOpEIIKa
JyKa (Ha TOTOBBIX
MUKpOTpernaparax)»

https://www.youtube.com/watch? 28.12
a7 Perynsuus ;xu3HeHHOTO V.:quhESOXCL W .
list=PLgqU6VDVRpuoiTLeXcIBiRZ2J0
HHICTA ICTOK h2BgbjuJ index=12 pp=iAQB

48 KoHTpPOo/1bH0-00001aK0 mii KoHTpoJib 29.12
ypok 1o temam: «CTpoeHue Hasi pabora
U PYHKIMH KJIETKH.),

«O0MeH BelecTB.»

49 OpraHu3M Kak eHOE LENoe 1 https://resh.edu.ru/subject/lesson/6770 | Jlabopatop 09.01
TkaHu pacTeHui. Hast paboTa
JlabopaTtopHas paboTa Tabmiua
«M3yuenue TKkaHeu
pacTeHui»

TKaHM >KUBOTHBIX M YEIOBEKA. JlaGopaTop 11.01

50 JlaboparopHas padoTa 1 Hasi paboTa

Tadnuua
«3yuenune TkaHen
KUBOTHBIX)»
Opranbl. CHCTEMBI OPTaHOB. Pabora ¢ 12.01

ol JIaGoparopHas paboTa 0.5 Ta0InIaMu

«3yueHne opraHoB /Taboparop
Hast paboTa

IBCTKOBOTO PACTCHUS



http://www.youtube.com/watch
https://resh.edu.ru/subject/lesson/6770

52 Onopa Tena opraHu3MoB YcTHBIN 16.01
OIIPOC TIO
rabauam
53 JIBIYKCHHE OPTaHH3MOB https://resh.edu.ru/subject/lesson/6769/ 18.01
54 [IuTanue opraHu3MoB 19.01
[InTanre MO3BOHOYHBIX YCTHBIN 23.01
55 XKUBOTHBIX. [ InmieBapuTenpHas OIIpOC 1O
Tabauam
CHUCTEMA YCJIOBCKaA 3a11aH1/1$[ "3
KM EI'D
56 JIpIXaHUE OPTraHU3MOB https://resh.edu.ru/subject/lesson/6759/ 25.01
HBIX&HI/IG ITO3BOHOYHBIX
JKUBOTHBIX U YC€JIOBCKaA
Tpancmopt BemecTs y https://resh.edu.ru/subject/lesson/24 26.01
57 OpraHu3MOB 89/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
KpoBenocHas cucrema ttos: resh.edu.ru/subiect/ ; | Y CTHBIH 30.01
58 103BOHOYHEIX KHBOTHEIX I ttps://resh.edu.ru/subject/lesson/1581/ jonpoc mo
radMIam
YCJIOBCKa
SagaHus U3
KM EI'D
59 BhIJIelIeHHE Y OPraHH3MOB https://resh.edu.ru/subject/lesson/2217/ 01.02
60 3alpTa y OpraHu3MoB https://resh.edu.ru/subject/lesson/1580/ 02.02
61 NMMmyHHas cucteMa yenoBeka 06.02
62 08.02

PaznpaxxuMocTh U perynsinus y
OpPraHU3MOB



https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/

63

I'ymopanbHas peryisauus u
9HJOKPUHHAs CUCTEMA

JKHUBOTHBIX U YCJIOBCKA

https://resh.edu.ru/subject/lesson/2458/

09.02

64

KonTtpoubHo-
00001aI0Mii YPOK 1O
Teme «CTpoeHue H
(QYHKIIUH OPTraHU3MOB)

KoHntpouib
Has paboTa

13.02

65

DopMBbI pa3MHOKEHUS
OPraHu3MoOB

https://resh.edu.ru/subject/lesson/5359/

15.02

66

[TosmoBo€ pa3zmMHOKEHUE

16.02

67

Metios

https://resh.edu.ru/subject/lesson/3927/

20.02

68

I"ameTorenes. O6pazoBanue U
pa3BUTHE TOJIOBBIX KIIETOK.
JlaGopaTopHas pabora
«M3ydenue cTpoeHUs MOJIOBBIX

KJIETOK Ha FTOTOBBIX
MUKpOIIpenapaTax»

0.5

22.02

69

I/IHI[I/IBI/II[yaJIbHOC Pa3BUTHEC
OPraHu3MOB — OHTOI'CHC3

https://resh.edu.ru/subject/lesson/5630/

27.02

70

3akJiajika OpraHoB M TKaHEH U3
3apOIBIIIEBBIX JINCTKOB

https://resh.edu.ru/subject/lesson/5630/

https://resh.edu.ru/subject/lesson/5385/

29.02

71

Poct u pa3zBuTHE KUBOTHBIX.
JIaGoparopHas paboTa
«BblIsiBIIEHNE TPU3HAKOB

CX0JCTBA 3apom>1me171
ITO3BOHOYHBIX )KXUBOTHBIX)

0.5

JlaGoparop
Hasi paboTa

01.03

Pa3zMHokeHue u pa3BUTUC

Jlaboparo

05.03




pacrenwuii. Jlaboparopuas

pHas paboTa

72 pabota «CrpoeHue opraHos 05  |ttps://resh.edu.ru/subject/lesson/5359/ | "°<*
Pa3MHOYKCHHSI BBICIIIHX
pacTeHuin»
73 Wcropus cTaHoBIeHUS 1 07.03
pa3BHUTHS TCHETUKH KaK
HayKH
OcCHOBHBIE TIOHSTHS U CUMBOJIBI JlaBoparop 12.03
reHeTuku. JlaboparopHas Hast paboTa
74 pabota «JIpo3oduina kak 0.5
00BEKT T€HETHIECKUX
HUCCIIEI0BAHUI
3aKOHOMEPHOCTH [TpaxTruec 14.03
HacJaeA0BaHUs IPU3HAKOB. ) Kasi paboTa
https://resh.edu.ru/subject/lesson/5386/ (Cocrasie
Monorubpuanoe
HUE CXEM
75 ckpentuBanue. [Ipakruueckas 0.5 e —
pabota "Uzyuenue s
Pe3yJIbTaTOB MOHOTHOPHUIHOTO
CKPCIUBAHHS Y
po30¢us"
uTonornyeckue 0CHOBEI ) 15.03
https://resh.edu.ru/subject/lesson/5386/
76 MOHOTHOPHIHOTO
CKPEIMBAHUS
Ananusupyomiee Cocrabie 19.03
77 ckpenuBanue. Hemomroe HHC CXEM
CKpeIlrBa
JOMHHHPOBAHHUE -
JIuruOpuIHOE CKpEIMBAHHE. [Tpaktuuec | 21.03
IpaxTyeckas pabora https://resh.edu.ru/subject/lesson/4725/ [<&% PadoTa
78 «M3yueHue pe3ynpTaToB 0.5

JIUTUOPUIHOTO




CKpCIIUMBAHUA Y
Ip030(PUITBD»

79

ITuTosornueckre OCHOBBI
TUTHOPHTHOTO
CKpEIIUBaHUS

https://resh.edu.ru/subject/lesson/4725/

22.03

80

CueluieHHO€E HaClIeJ0OBaHUE

https://resh.edu.ru/subject/lesson/4755/

Permenue
reHeTUu4ecC
KX 3a7a4

02.04

81

XPpOMOCOMHAasI TEOPUS
HAaCJIEICTBEHHOCTU

04.04

82

T'enetuka momna

Pernenue
reHeTu4ec
KX 3a71a4

05.04

83

I"'enoTun xak 1menocTHas
cucTremMa

09.04

84

['eneTnyecknii KOHTPOJIb
Pa3BUTHSI PACTEHUH, )KUBOTHBIX

" 4€CJIO0BCKa

11.04

85

MN3MeHUYMBOCTh TPU3HAKOB.
Buner usmeHunBocTu

https://resh.edu.ru/subject/lesson/5387/

12.04

86

MoaudukannoHHas
W3MEHYUBOCTH

https://resh.edu.ru/subject/lesson/5387/

16.04

87

Bapuanmonnsiii psig u
BAapUAaLIMOHHASI KpUBasl.
JlaGopaTopHas pabora
«HccnenoBanue
3aKOHOMEPHOCTEN
MOAU(PHUKAITTOHHOM
n3meHunBocTH. [locTpoenue
BApUALIMOHHOTO psija 1

BAPUALIMOHHON KPUBOI»

0.5

JlaGoparop
Hast paboTa

18.04




88

T'enoTunnueckas
U3MEHYUBOCTD.
KoMOunatuBHas

HU3MCHYUBOCTH

https://resh.edu.ru/subject/lesson/5387/

19.04

89

MyraunonHnas
M3MEHYHBOCTD.
[IpakTuyeckas pabora

0.5

https://resh.edu.ru/subject/lesson/5387/

CocraBiieHU
€ CXEMBI
«Buasl
MYTaLHi»

23.04

90

3aKOHOMEPHOCTH
MYTallMOHHOTO MPOoIEcca.
OnureHeTnka u
SIUI'CHOMHKA

25.04

91

I'eneTnka yemoBeKa.
[IpakTrueckas padota
«CocraBiieHre u aHAIN3
POJOCIOBHOM»

0.5

https://resh.edu.ru/subject/lesson/3653/

ITpakTruec
Kast paboTa

26.04

92

MeTo bl MeTUITMHCKOMH
TeHETUKHU. 3HAUCHIE
MEIULMHCKON T'€HETUKU B
MPEAOTBPAIICHUN UIICYCHUN
FeHETUYECKHUX

3a00J1€BaHMii yeloBeKa

https://resh.edu.ru/subject/lesson/3653/

30.04

93

KonTposabHo-
0000120 M YPOK 1O
TemMaM: ['eHeTHKa — HayKka o
HaCJIEICTBEHHOCTH U
MU3MEHUMBOCTH OPraHU3MOB.

3aKOHOMEPHOCTH
HaCJIeICTBEHHOCTH,

N3MCHYHUBOCTH.

Kontpons
Hast paboTa

02.05




T'eneTuka yenoBeka»

OCHOBHbBIC TIOHATHS CEJICKITUH. 03.05
JlaGoparopuast pabora https://resh.edu.ru/subject/lesson/3861/
94 «M3ydenue copToB 0.5
KYJbTYPHBIX PACTCHHI U TIOPOJT
JOMAIITHAX YKHUBOTHBIX)
MeTo bl CeeKITMOHHOH JlaBoparop 07.05
9 | paborsr. JlaGopatopnas paGora 05 https://resh.edu.ru/subject/lesson/3861/ [*31 Pa00Ta
«M3yueHne METO0B CENIEKIINHI
pacTeHuin»
JIOCTIKEHHS CeNEeKITNI ) [TpakTruec 14.05
96 PACTEHEH H KHBOTHBIX. https://resh.edu.ru/subject/lesson/3861/ fkas paGota
[TpakTuueckas padota
«IIpuBHUBKa pacTeHUN»
CoxpaHeHHe, U3ydeHUE U [Togroroskal  16.05
97 UCIIOJIb30BaHUE TEHETHYECKUX K [IPOMCKYT
aTTeCTaluu
pecypcoB
98 IIpome:kyTounas NTorosas 17.05
aTTecTanus KOHTPOJIb
HAasi
padora
buorexnosorus kak Hayka u IIpakruyec 21.05
OTpacIIb IPOU3BOJICTBA. https://resh.edu.ru/subject/lesson/3939/ <3 PA00Ta
99 IIpakTuyeckas pabora 0.5
«M3yuenue oObeKTOB
OMOTEXHOJIOT U
100 23.05

OcHoBHBIC HaIllpaBJICHUA




101

CUHTETUYECKOUN OMOJIOTUH

XpOMOCOMHasi U T€HHast
WHXXEHepUs

23.05

102

MenuuuHckue
OMOTEXHOJIOTHH Ha CITy)KOe
YeloBeKa

24.05

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

102

13




	Календарно –тематическое планирование

