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IHosicHUTEJLHAA 3aIIHCKA

Pabouas mnporpamma mo mnpeamery «buonorus» paspaboraHa Ha ocHOBe dDenepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTeNbHOTO CTaHAapTa CpeaHero odbmero obpasoBanus, I[IpumepHoii
OCHOBHOHM 00pa30BaTeIbHON MPOrpaMMoOil cpeaHero oomiero oOpa3oBaHus (IPOTOKOT OT 28 HIOHS
2016 1. Ne 2/16-3), ocHOBHOW 00pa30BaTEIbHOW MPOrPAMMON CpEIHEro O0O0Iero oOpa3oBaHUS
MYHUIIUIAIBHOTO OI0/HKETHOTO 0011e00pa3oBaTebHOTO yupexkaeHus «OTKpbITas (CMEHHas!) IIKoJIa
Ne 2» ropoma Cmonencka, ¢ yu€tom IlpumepHOii mporpammsbl Juisi 00IIe00pa3oBaTEIbHBIX
YUPEXKJEHUN K KOMIUIEKTY Y4eOHUKOB, CO3JaHHBIX I0J pykoBojcTBoM B.B.Ilaceunmka - M.:
Hpoda, 2015r., «IIporpammser uisi 00IIe00pa30BaTEIBHBIX YUpEeKIeHUH 10 Omosoruu 5-11 k., M.
Hpoda 2015 r. (aBTop I[laceunuk B.B.)», yueOHoro minana cpemHero obmiero oopasoanus MbOY
«OtkpeiTasg (cMeHHas) mkoma Ne 2» ropoma CMosieHCKa U (hefepaibHOTO TMEpedyHs y4eOHUKOB,
peKOMeHI0BaHHBIX MuHucrepcTBOoM npocBenieHust Poccuiickoir denepalni K KCIOJb30BAHUIO B
00pazoBaTeIbHOM IpoIiecce B 00Ie00pa30BaATENbHBIX YUPEKIACHHUIX.

Yuebno-memoouueckuii komniexc:
1. buonorusa: Ob6mas 6uosnorus. 10-11 kmaccer: yueOnuk/ A.A. Kamenckuii, E.A. KpukcyHoB,
B.B. ITaceunuk. — 3-e usn., crepeotun. — M.: JIpoda, 2015.

IInanupyemble pe3yJibTaTbl OCBOEHHS Y4eOHOIr0 MpeaAMeTa

JIuunocmmuuwle pezynromameot.

1) copMupoBaHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJIBTYP, & TAKIKE PA3TMIHBIX
(dhopM 0OIIECTBEHHOTO CO3HAHMS, OCO3HAHKME CBOETO MECTA B MOJIUKYJIETYPHOM MHUPE;

2) chOpMHUPOBAHHOCTh OCHOB CaMOPA3BUTHUS M CAaMOBOCIUTAHUS B COOTBETCTBUU C
oOlIeYeIOBEUECKUMU  LIEHHOCTSIMM U HJeajlaMd  TPa)XJIaHCKOro oO0IlecTBa; TOTOBHOCTb H
CIOCOOHOCTH K CAMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHO 1€ TEIBHOCTH;

3) TOJEepaHTHOE CO3HAaHHWE U TOBEACHHE B TOJUKYJIBTYPHOM MHpE, TOTOBHOCTH U
CIOCOOHOCTh BECTH JAMAJOr C JPYTMMH JIIOJIbMH, JOCTHIaTh B HEM B3aWMOIOHHMMAaHUS, HaXOJUTb
oOue 1end U COTPYAHUYATh JIi MX JOCTH)KEHMsI, CIIOCOOHOCTb MPOTHBOCTOSITH HJIEOJIOTUN
9KCTpEeMH3Ma, HalMOHANIM3Ma, KCeHO()oOMM, IUCKPUMUHALMU IO COIMAJbHBIM, PEIUTHO3HBIM,
PacoBbIM, HAIIMOHAIBHBIM IIPU3HAKAM U IPYTUM HETaTUBHBIM COLIMATbHBIM SBICHUSIM;

4) HaBBIKM COTPYAHHUYECTBA CO CBEPCTHHUKAMH, JAETbMM MIIAQJIIETO BO3pPAcTa, B3POCIBIMU B
o0pa3oBaTeNIbHOM, OOIIECTBEHHO NOJIE3HOM, y4eOHO-UCCIIEOBATEIbCKON, MPOEKTHOM M APYrUX
BUJIaX JESITENBbHOCTH;

5) HPaBCTBEHHOE CO3HAaHME M TIOBEJICHUE HA OCHOBE YCBOCHHS OOIICUETIOBEUECKUX
LIEHHOCTEH;

6) TOTOBHOCTP M CHOCOOHOCTH K OOpa3oBaHHIO, B TOM 4YHCIE CamMO0Opa30BaHUIO, Ha
MIPOTSHKEHUH BCEU YKM3HH; CO3HATEIbHOE OTHOIIEHHE K HETPEPHIBHOMY OOPa30BaHHIO KaK YCIOBHIO
yCIenTHOM npodeccnoHanbHOM 1 001IeCTBEHHON AEITEIbHOCTH;

7) 5CTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOYAsi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOIICHHIA;

8) mnpuHsATHE W peanu3anus IIEHHOCTEW 3M0poBOro M Oe3omacHoro oOpasza KHU3HH,
MOTpeOHOCTH B (PU3MYECKOM CaMOCOBEPILIEHCTBOBAHUH, 3aHATHSIX CIHOPTUBHO-03I0POBUTEIBHON
NesITeNbHOCTHIO, HETIPUSITHE BPEIHBIX MPUBBIUEK: KYPEHHUS, YIIOTPEOICHHS aIKOTOJIsl, HAPKOTHKOB;

8) OepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHWE K (QHU3UYECKOMY H
MICUXOJIOTHYECKOMY 3/I0POBbIO, KaK COOCTBEHHOMY, TaK W JApPYrUX IIOJEH, yYMEHHE OKa3bIBaTh
MIEPBYIO MTOMOIIIB;

10) oco3nanHBbIi BeIOOp Oymymiel mpodeccuu U BO3MOMKHOCTEH peaau3aluud COOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOIICHHE K MPO(ECCHOHATHHON NeATeNTbHOCTH KaK BOZMOYKHOCTH y4acTHS B
pEIIeHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIMICHAIIMOHAIBHBIX TPOOIIEM;

11) chopMUPOBAHHOCTH DKOJOTUYECKOTO MBIIUICHUS, MOHUMAHHS BIMSHHUS COLMATIBHO-
SKOHOMHYECKUX MPOIIECCOB HA COCTOSIHUE TPUPOTHON U COLMATBHOU CPEJIbl; MPHOOPETEHHE OMbITa
9KOJIOTO-HATIPABIEHHOW JAESITETbHOCTH;



12) OTBCTCTBCHHOC OTHOIICHHUEC K CO3JaHNKO CEMbU HaA OCHOBE OCO3HAHHOI'O HpI/IHHTI/ISI
LEHHOCTEN CEMENHOMN KU3HU.

Memanpeomemmnuie pe3yiomanol.

1) yMeHHE CcaMOCTOSITCIBHO ONPEACNATh LENU JCATCIBHOCTH U COCTaBJIATH IUIAHBI
JESITEIbHOCTH; CAMOCTOSITEIbHO OCYILLECTBIISTh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH JESITEIBbHOCTD;
HCII0JIb30BAaTh BCE BO3MOXHBIE PECYPCHI Ul JIOCTHIKEHHUS IOCTABJIEHHBIX LENEH M peanus3aluu
IJIAHOB JIESITENIbHOCTH; BBIOMPATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYALUSX;

2) yMeHHE NPOAYKTUBHO OOLIATBCA M B3aUMOJIEHCTBOBaTbL B IPOLIECCE COBMECTHOM
NESITEIbHOCTH, YYUTBIBATH MO3UIMHM JPYTUX YYACTHUKOB JEATENbHOCTH, 3()(PEKTUBHO pa3peuiaThb
KOH(QJIUKTHI;

3) BiageHHEe HaBbIKaMM IIO3HABATEJIbHOM, Y4e€OHO-HCCIEN0BATENbCKOM M  IPOEKTHOU
JEeSITEIbHOCTH, HaBbIKaMU pa3pelieHus: npo0aeM; CloCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIbHOMY
MTOMCKY METO/IOB PELICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHUS;

4) TOTOBHOCTH M CIOCOOHOCTh K CaMOCTOSITEIbHOM WH()OPMAIMOHHO-TIO3HABATEILHOM
NeSITeIbHOCTH, BJaJIeHUE HABBIKAMU MOJyYEHHs] HEOOXOAMMOW MH(pOpMAIMK U3 CIOBAapeil pa3HbIX
TUIIOB, YMEHUE OPUEHTHPOBATHCS B PA3JIMYHBIX HCTOUHUKAX MHPOPMAIIUU, KPUTUYECKHU OLIEHUBATh U
MHTEPIPETUPOBATH NHPOPMAIIHIO, TOTYIaEMYIO U3 Pa3IMYHbIX UCTOYHUKOB;

5) ymeHHe HCIOJb30BaTh CPEJICTBA MHPOPMAIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOTHH
(manee - MKT) B pemeHHM KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OpPraHU3allMOHHBIX 33734y C
coOnrofieHneM TpeOOBaHMM SPrOHOMHKH, TEXHUKH O€301aCHOCTH, TMTHEHBI, PeCcypcocOepekeHus,
MIPaBOBBIX U ATUUYECKUX HOPM, HOPM HH(DOPMALIMOHHON OE30MaCHOCTH;

6) yMeHUe ONpeaeNaTh Ha3HaueHHe U (QYHKIIUHN Pa3InYHbIX COI[MAIbHBIX HHCTUTYTOB;

7) yMEeHHE CaMOCTOSTENIbHO OLIEHWBATh W MPUHUMAThH PELIEHUs, ONpPENENSIIONINE CTPATETHI0
MOBEICHHUS, C YIE€TOM I'PaXJTaHCKUX U HPABCTBEHHBIX [IECHHOCTEH;

8) BiasieHNe A3bIKOBBIMH CPEACTBAMU - YMEHHUE ACHO, JIOTUYHO U TOYHO M3JIaraTh CBOK TOUKY
3pEHMs], UCTIOJIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

9) BiajieHe HAaBBIKAMM TIO3HABATEILHOUN pediekcHy Kak OCO3HAHUS COBEPIIAEMBIX ACHUCTBUI
U MBICIUTENIBHBIX MPOIECCOB, UX PE3yJbTaTOB M OCHOBAHMM, I'PAHUI] CBOETO 3HAHMS M HE3HAHMS,
HOBBIX [T03HABATENBHBIX 33124 U CPEJCTB UX AOCTHKEHMUSI.

Ilpeomemmnoie pe3yromamot .
BbinmycKkHUK HA 0230BOM YPOBHE HAYYHUTCS:

—  packpbIBaTh Ha IpUMepax poiib OMOJOruu B GOPMUPOBAHUN COBPEMEHHOM HAy4YHON KapTHHBI
MHpa U B IPAKTUUYECKON JESITEILHOCTH JIIOJICH;

— TIOHMMAaThb U ONMCHIBATH B3aUMOCBSI3b MEXKJAYy €CTECTBEHHBIMH HayKaMu: OHOJIOTHEH,
(bu3HKOM, XMMHEI; yCTaHABIMBATh B3aMMOCBS3b PUPOTHBIX SIBJICHUM;

— TOHMMATH CMBICII, Pa3IU4YaTh U OMUCHIBATH CUCTEMHYIO CBSI3b MEXKIY OCHOBOIOJATaOIIUMU
OMOJIOTMYECKUMHU TOHATHSMU: KJIeTKa, OpraHu3M, BUJ, SKOcHcTeMa, ornocdepa;

—  WUCIOJIb30BaTh OCHOBHBIE METOJIbI HAYYHOTO T[IO3HAHHUS B Y4YEOHBIX OHMOJOTHYECKHX
UCCIIEIOBAHUAX, MPOBOJUTH JKCIEPUMEHTHI MO HU3YYCHHIO OMOJIOTUYECKUX OOBEKTOB U SIBICHMIA,
OOBSACHATH PE3YNbTAThI SKCIIEPUMEHTOB, AHATTM3UPOBAThH UX, (POPMYIUPOBATH BHIBOIbL;

—  ¢dopMynupoBaTh TUIIOTE3bl HA OCHOBAHMM MPEIJIOKEHHOW Ouonornueckoil mHbopManuu u
NpeasiaraTh BApUAHThl IPOBEPKH TUIIOTES;

— CpaBHHMBaThb OMOJOTHMYECKHE OOBEKTHl MeXAy co0Oil MO 3aJaHHBIM KPHUTEpHUSM, IeNaTh
BBIBO/JIbI U YMO3aKIIFOUEHHSI HA OCHOBE CPABHEHHS;

— 00OCHOBBIBAaTh €AMHCTBO JKMBOW M HEXWBOW MNPUPOIBI, POACTBO KHUBBIX OPTraHU3MOB,
B3aMMOCBSI3U OPTaHU3MOB U OKPYKAIOIIEH Cpelbl HA OCHOBE OMOJIOTHYECKUX TEOPUH;

—  TPUBOJUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYIII OPraHUYECKUX COSAMHEHUN KIETKU (OEeTKOB,
YKUPOB, YIJIEBOJIOB, HYKIIEMHOBBIX KHCIIOT);

—  pacro3HaBaTh KIETKU (TIPOKApPHOT M DYKAPHOT, PACTCHHH M KUBOTHBIX) MO OMHCAHHIO, Ha
CXEMaTHYEeCKUX M300paKEHUSAX; YCTAHABIUBATh CBSI3b CTPOCHHUS U (DYHKIIUN KOMIOHEHTOB KJIETKH,
000CHOBBIBATH MHOTO00pa3He KIETOK;

—  pacro3HaBaTh MOMYJIAIHIO ¥ OMOJIOTUYECKUH BUJI 10 OCHOBHBIM MTPU3HAKAM;



—  ONUCHIBaTh (PEHOTHI MHOTOKJIETOYHBIX PACTEHUH M JKUBOTHBIX O MOP(OIOTHUYECKOMY
KpPUTEPUIO;

—  00BACHATH MHOTOOOpa3ue OPraHu3MOB, IPUMEHSISI SBOJIIOLUOHHYIO TEOPHIO;

—  KJIaccH(pUUUPOBATH OHMONOTHYECKHE OOBEKTHI HA OCHOBAHWUM OJHOTO MJIM HECKOJBKUX
CYIIECTBEHHBIX MPHU3HAKOB (TUIBI MHTAaHUS, CHOCOOBI ABIXaHUS M PAa3MHOKEHHS, OCOOEHHOCTH
pa3BUTHS);

—  OOBACHATH NPUUMHBI HACTIEICTBEHHBIX 3a00JICBaHUN;

—  BBISBJIATb WM3MEHUYMBOCTh y OPraHU3MOB; OOBSACHATH NPOSIBICHHE BHUJIOB H3MEHUYUBOCTH,
UCIOJIb3YSl 3aKOHOMEPHOCTH W3MEHUMBOCTH; CpPaBHUBATh HACJEACTBEHHYIO M HEHACJEICTBEHHYIO
HU3MEHUYUBOCTD;

—  BBIABIATH MOpQoOTHYECKHE, (PU3NOIOTHIECKUE, TTOBEICHYECKHIE aJaTalliil OPraHu3MOB K
cpene oOMTaHMS U ICHCTBHIO SKOJIOTUYECKUX (PAKTOPOB;

—  COCTaBJISATh CXEMBbI IEPEHOCA BEUIECTB U SHEPTUU B IKOCHCTEME (LIETIH TUTaHUs);

— TOpPUBOJIUTH  JOKa3aTeIbCTBA  HEOOXOAMMOCTHM  COXpaHEHus  OuopazHooOpasus A
YCTOMYMBOTO PA3BUTHSI U OXPaHbI OKPYXKAIOLIEH CPEMbL;

— OIIEHMBaTh JOCTOBEPHOCTh OHMOJOrMYecKoM HHpOpMalMM, TMOIYYEeHHOH M3 pa3HBIX
HCTOYHUKOB, BBIJCNATh HEOOXOAMMYyI0 HHGMOpMalMIO JUIsi HUCHOJIb30BaHUS €€ B y4yeOHOU
JESITEIbHOCTH U PELLIEHUH MPaKTUYECKUX 3a/1a4;

—  TIPEICTaBJISTh OMOJOIMUYECKYI0 MH(OPMALIMIO B BUJE TEKCTA, TaOJINILIbI, TpaduKa, JuarpaMmmbl
U JieNaTh BBIBOJIbI HA OCHOBAHUU MPECTABIEHHBIX JAHHBIX;

—  OIIGHMBAaTh pOJb JOCTW)KEHUM TE€HETUKH, CENeKUHH, OWOTEeXHOJOTUH B MPaKTHUYECKOU
NIeSITEeIbHOCTH YeJIOBEKA U B COOCTBEHHOM JKU3HH;

—  OOBSACHATH HETaTUBHOE BIUSHUE BEIIECTB (QJIKOTOJIsl, HUKOTHHA, HAPKOTHUYECKUX BEILECTB)
Ha 3apO/IBIIIIEBOE PA3BUTHE YEIIOBEKA;

—  OOBACHATH MOCJEACTBUS BIUSHUS MyTareHoOB;

—  OOBACHATH BO3MO’KHBIE PUYUHBI HACTIEACTBEHHBIX 3a00JIEBaHUN.

BoinyckHUK Ha 6230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUYHThCS:

— 0asamb  HayuyHoe  OOBACHEHUe  OUONIo2UYeCKUM  (pakmam, npoyeccam,  SAGIEeHUsM,
3AKOHOMEPHOCMAM, UCNOb3Ys Ouoio2udeckue meopuu (Kiemouuyro, 380JI0YUOHHYIO), VUeHUe O
buocgepe, 3aKonbl HACIEOCMEEHHOCU, 3AKOHOMEPHOCMU USMEHYUBOCTIU,

—  Xapakxmepusoeamv COBPEeMEHHble HANpPAGIeHUs 6 pa3sumuu OUoIo2UU; ONUCLIBAMb UX
B03MOIHCHOE UCNONB308AHUE 8 NPAKMUYECKOLL OesAmMelbHOCMIU,

—  cpasHusams cnocobdwvl OelleHUst Kiemxu (Mumos u metos);

—  pewamv 3a0auu Ha nocmpoeunue ¢ppaemenma emopou yenu JHK no npeonooxcennomy
¢paemenmy nepsou, uPHK (MPHK) no yuacmxy JTHK;

—  pewiamsv 3a0ayu HA OnpeoeleHue KOIUYecmsd XpOMOCOM 6 COMAMUYECKUX U MNOJ08blX
KIemKax, a makice 8 K1emKkax neped Hayaiom OelleHus (Melo3a uiy mMumosa) u no e20 OKOH4YaHuu
(07151 MHO2OKNEMOUHBIX OPCAHUZMOB);

—  pewiamsv 2eHemuyecKue 3a0a4u HA MOHOLUOPUOHOE CKpewjusaHue, COCMABIAMb CXeMbl
MOHO2UOPUOHO20 CKPeWUBAHUS, NPUMEHSSA 3AKOHbL HACIe0CTN8EHHOCIU U UCHONb3Y OUOTI02UYECKYIO
MEPMUHONIO2UIO U CUMBOIUKY,

—  ycmauasaugams mun HACLe008aHUs U XapaKmep NposAsieHUs NPUSHAKA O 3a0aHHOU cxeme
POOOCIIOBHOLL, NPUMEHSS 3AKOHbI HACIeOCMBEHHOCU,

—  OyeHusamv  pe3yIbmamvl  63AUMOOENCmBUs  uYelogeka U OKpyxcawouel — cpeosl,
NPOCHO3UPOBAMb  BO3MOJICHbIE NOCNe0CMBUs  0esAMelbHOCMU — 4el08eKa Oasi  CYWeCmB8O8aHUs
OMOeNbHBIX OUOI02UHECKUX 00BEKMO8 U YeblX NPUPOOHBIX CO0OUeCma.

Conepxxanue y4eOHOro nmpeamera

10 kacc
BBenenune
buonorus xak Hayka. MecTo OMOJIOTHH B CHCTeME HayK. 3HaUeHHUE OMOJIOTHH JIIsl TOHUMaHUS
HAayyHOW KapTuHbl Mupa. CBsA3b OHOJOTHYECKMX MUCHMIUIMH C JIPYTMMH HayKaMu (XUMUEH,
¢dbusuKoif, MareMaTukoi, reorpadueii, actponomueit u ap.). Mecro kypca «OOmas OuoioTHs B
CUCTEME eCTECTBEHHOHAaYyYHBIX AucuUIInH. Llenu u 3anaun Kypca.



JleMOHCTpalys: HOPTPETOB YYCHBIX-OMONOTOB, cxeMbl «CBs3b OHOJOTHMM C JAPYTHMMHU

HayKaMu».

OCHOBBI IMTOJIOTHH

[Ipenmer, 3a1aul U METO/BI UCCIEIOBAHUS COBPEMEHHOM IIUTOJIOIMH. 3HAYEHUE LIUTOJOTUYECKHX
UCCIIEIOBAHUN s JApPYruX OMOJIOTMYECKUX HAyK, MEIULUHBI, CEIbCKOro Xo3sictBa. Mcropus
OTKpPBITUSI U U3ydeHUsl KIETKU. OCHOBHBIE IOJIOXKEHHS KJIETOYHON TEOpHUU.3HAYEHHUE KIETOYHOU
TEOPHUH Ui pa3BUTUs Ouosioruu. KieTka Kak eIuHMIAa Pa3BUTHUS, CTPYKTYpHAs U (QyHKIMOHAIbHAS
€IMHHULIA KHUBOTO.

XHMMHMYECKUN COCTaB KIETKM. Bojma W Ipyrue HEOpPraHMuYecKHe BEIIECTBA, HMX pPOJIb B
AKU3ZHEJEATENbHOCTH KJIeTKU. OpraHuyeckue BELECTBA: YIJIEBOAbI, OCIKH, JUIUIbI, HYKIEHMHOBbHIE
kuciotel, AT®, ux crpoeHue u poiab B KieTke. DEepMEHTHI, UX POJb B PETYISALHUH IMPOIECCOB
KHU3HEJESTEIbHOCTH.

Crpoenue mnpokapuoTHueckol kieTku. CTpoeHHe »SyKapuOTHUUeCKOW KieTKu. OCHOBHBIC
KOMITIOHEHTHI KieTkH. Ctpoenune memOpaH. CtpoeHue u (yHKIUHU siapa. XUMHUYECKUH COCTaB U
cTtpoenne xpoMmocom. Lluromnazma u ocHoBHbIe opraHouibl. Ux ¢yHkiuu B kietke.OcoO0eHHOCTH
CTpOEHHUSI KJIETOK OakTepuii, rpu0OB, *UBOTHBIX M pacTeHuil. Bupycel n Oaxrtepuodaru. Bupyc
CllNOa.

OOMeH BellecTB M IpeBpalleHus] dHepruu B kieTke. KaramuTuueckuil Xapakrep peaxiuil
oOMeHa BemiecTB. [lnmactuueckuii u sHepreTuueckuii oOMeH. OCHOBHBIE ATaIbl dHEPreTHUYECKOIO
oOMeHa. OTIHYUTENbHbIE OCOOEHHOCTH MPOIECCOB KJIETOYHOTO AbIxaHus. CrocoObl MOJTydyeHus
OpraHUYECKUX BEHIECTB: aBTOTPOdBI U rereporpodnl. DoTocuHTE3, €ro (ha3bl, KOCMUYECKAs POJbh B
o6uocgepe. XeMOCHHTE3 U €ro 3HaYeHHE B Onocdepe.

buocuntez OenkoB. Ilonstue o rene. JIHK — wucroyHuk reHeTrmdeckod HHPOpMAIUH.
I'enernueckoil koa. Marpuunblii npuHIMn O6uocuHTe3a O6enkoB. ObpaszoBanue u-PHK mo marpuie
JIHK. Perynsauus 6nocunresa.

[Tonatue o romeocTase, peryysanus IpoLueccoB MPEBPAIICHUS BEIIECTB U SHEPTUHU B KIIETKE.
JleMoHCTpalysi: MHUKPONPENApaTOB KIETOK PAaCTEHUM M IKUBOTHBIX; MOJEIN KJIIETKH; OIBITOB,
WLTFOCTpHpYIoNuX nporecc porocurtesa; moaenu JAHK, monenmu-anmmukanun «CuaTte3 O6emkay.
JlabopaTopHbie pabOTHI:

Nel «Habniooenue kiemox pacmeHull u H#CUBOMHBIX NOO MUKPOCKONOM HA 20MOBbIX Npenapamax u
UX onucanuey.
No2 «Cpasnenue cmpoeHus KiemokK pacmenull U HCUBOMHBIX ).
Pa3sMHoOeHMe 1 MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB

CamoBocnpon3Be/ieHUE — BceoOIllee CBOMCTBO KUBOro. MHTO3 Kak OCHOBa O€cCIOJoro
Pa3MHOKEHHSI U POCTa MHOTOKJIETOYHBIX OPTaHU3MOB, €ro (a3bl U OMOJOTHYEeCKOe 3HAUCHHUE.
@opMbl pa3MHOXKEHHUs OpraHu3MoB. becrnosioe pa3MHOkeHue U ero tumbl. [losoBoe pazMHOXKeEHUE.
Meiios, ero omonornyeckoe 3Hauenue. Criepmartorenes. OBorenes. OminonoTBopenne. OcobeHHOCTH
OIUIOJJOTBOPEHHUS Y LIBETKOBBIX pacTeHU. bronornyeckoe 3HaueHruEe OII0JOTBOPEHUS.

[lonsiTHe WMHIMBUIYAaNbHOTO pa3BUTHUS (OHTOT€HE3a) oOpraHu3MoB. JlermeHuwe, pocr,
muddepeHnranus KIeTOK, OpraHoreHe3, pa3MHOXKEHHE, CTapeHue, cMepTb ocobeil. OHTOreHes
pacteHuil. OHTOreHe3 >KMBOTHBIX. B3auMOBIIMsIHME yYacTell pa3BUBAIOLIEIOCs 3apojpliia. BiusHue
(dakTOpoB BHEHIHEH cpeAbl Ha pa3BUTHE 3aponblma. PocT u pa3BuTue opraHusma. YpPOBHH
MPUCTIOCOONEHUST OpraHu3Ma K H3MEHSIomuUMcs ycinoBusiM. CTapeHue M CMepTh OpraHu3Ma.
Crnenuduka oHTOreHe3a npu 6ecroIoM pa3MHOKEHHH.

JleMoHCTpanus: TaOiMll, WITIOCTPUPYIOUIMX BHIBl OECIOJIOr0 M IOJIOBOTO  PAa3MHOXKEHUS,
SMOPHOHAIIBHOTO M MOCTAMOPHOHAIBHOTO PA3BUTHS BBICIIMX PACTEHWH, CXOJCTBO 3apojibllien
IT03BOHOYHBIX JKHUBOTHBIX, CXEM MHUTO3a U MEHO3a.

JIaGopatopHast pabota: Ne3 «Buiasienue npusHakog cxo0cmea 3apoovluiell 4eno8ekda u Opy2ux
MIEKONUMArUWUX KaKk 00Ka3ameibCmeao ux poocmeay.

OCHOBBI TeHETHKH

Hcropus pa3BuTHs N€HETUKH. 3aKOHOMEPHOCTH HACJIEJOBaHUS NPU3HAKOB, BBISBICHHBIE [
Mengenem. ['ubpuposiornyeckuif  MeToJ  HM3y4YeHHs  HACIEACTBEHHOCTH. MoHorubpuaHoe
CKpEIlMBaHHUE. 3aKOH JOMMHHMPOBaHMs. 3aKOH pacuierieHus. [losHoe n HEMoIHOE TOMUHUPOBAHHUE.
3aKOH YHCTOTBI TaMe€T M €ro LUTOJOrMyeckoe oOOOCHOBaHHWE. MHOXKECTBEHHBIE —allIeiH.
Ananmuzupytomee ckpemuBanue. JuruOpuaHoe W NOJMTHOPUAHOE  CKpEIIMBAaHUE. 3aKOH



HE3aBUCUMOT0 KoMOuHMpoBaHUs. PeHoTHN W reHoTun. L{uTojorumyeckre OCHOBBI T'€HETHUECKUX
3aKOHOB HACJIEIOBaHUSI.

I'enernueckoe omnpeneneHue mnojia. ['eHeTmyeckass CTPYKTypa IIOJIOBBIX XPOMOCOM.
I'omorameTHsIN U rereporaMeTHbIi noJ1. HacnenoBanue npru3HakoB, CLHEIIEHHBIX C TI0JIOM.

XpoMOCOMHAsE TEOpHUsl HACIEICTBEHHOCTU. [pynmbl cremieHuss reHoB. Cueri€éHHoe

HacjejoBaHue TMpu3HakoB. 3akoH T. Moprana. IlosHoe u HEMOJHOE CLEIJIEHHE T'E€HOB.
I'eneTn4eckue KapTbl XpOMOCOM.
I'enotun kak wLenocTHas cucTeMa. XpPOMOCOMHas  (sAepHas) M LUTOILIa3MaTHYecKast
HACJIEICTBEHHOCTh. B3aumosneicTBue amienbHbIX (AJOMHUHHUPOBAHUE, HEIOJHOE JIOMHUHHPOBAHHE,
KOJOMMUHHUPOBAHUE U CBEPXJAOMUHUPOBAHHUE) U HEAUIEIbHBIX (KOMILIEMEHTApHOCTb, SMHUCTA3 U
MIOJIMMEPHST) TEHOB B ONIPEIesIEHNH Ipu3HaKoB. [1neloTponus.

OcHoBHBIE (OPMBI M3MEHUMBOCTH. [ eHOTHIIMYECKass M3MEHUYMBOCTh. Myrtanuu. ['eHHBbIe,
XpPOMOCOMHBIE Y T€HOMHBIE MyTalui. CoMaTH4eCcKHe U reHepaTtuBHble MyTauuu. [lonyneranbHble U
neTanbHble MyTanuu. [IpuunHbel U yacToTa MyTalui, MyTareHHble (akTOpbl. DBOJIIOLIMOHHAS POJIb
MYTalHi.

KomMOunaTtiBHast 13MEHUYMBOCTh. BO3ZHUKHOBEHHE PAa3IMYHBIX KOMOWHALMI I'€HOB U UX POJIb
B CO3JaHMM TE€HETUYECKOro pa3HooOpasusi B IMpelesiax BHAA. OBOJIOIHMOHHOE 3HAYEHUE
KOMOMHATUBHON M3MEHYMBOCTU. 3aKOH TOMOJIOTHYECKHUX PSII0OB B HACJIEICTBEHHOW N3MEHYUBOCTH.

deHoTunuyeckas, Wik MoIUpUKaMOHHAs!, I3MEHYUBOCTh. Posb ycioBHi BHEIIHEN cpefbl B
pa3BUTUM W  TPOSIBJIEHUM TPU3HAKOB U  cBOMCTB. (CTaTucTUYeCKHE  3aKOHOMEPHOCTH
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH. YTIpaBJI€HNE TOMUHUPOBAHUEM.

JleMoHcTpauus: Moaene-anminKanui, HUTIOCTPUPYIOIIMX 3aKOHBI HACIEACTBEHHOCTH, MEPEKPECT
XpOMOCOM; PpEe3y/lbTaTOB OTBITOB, IOKA3bIBAIOIIMX BIUSHUE YCIOBUW Cpelbl Ha W3MEHYUBOCTH
OpraHu3MOB; repOapHbIX MaTEPHANIOB, KOJUIEKIIUH, MYyJIshDKe THOPUIHBIX, OJUIIIIOUTHBIX PACTEHHH.
[IpakTnueckue u 1abopaTopHbIE paObOTHI:

Il/p Nel «Cocmasnenue npocmeuuiux cxem CKpeuwu8aHus».

Il/p Ne2 «Pewenue 3n1eMeHmMapHuLX 2eHeMUYeCcKUx 3a0auy.

J/p Ned «H3yuenue usmenuugocmu y pacmeHull U HCUBOMHbIX, NOCMPOeHUe 8aPUAYUOHHO20 PAOd U
Kpugo. H3yuenue ghenomunoe pacmenuiiy

J/p Ne§S «BovisisnieHue ucmouHuKo8 MymaceHos 8 okpycanowel cpede (KOC8eHHO) U OyeHKa
B03MOMNCHBIX NOCTIEOCMBULL UX GNIUAHUS HA OP2AHUIM ).

I'eneTnka 4enoBeka

Metopl M3ydeHHs] HACIEACTBEHHOCTH 4eJoBeKa. ['eHeTnueckoe pa3HooOpa3ue 4veIoBeKa.
['eHeTnyeckue JaHHbIE O MPOUCXOXKICHUM 4YEJIOBEKAa W YEJIOBEYECKMX pacax. Xapakrep
Hacje0BaHUsl IMPU3HAKOB Y 4YeJOBEeKa. ['eHeTHdyeckue OCHOBBI 3/10pOBbs. BimsHue cpenpl Ha
IFeHEeTUYECKOEe 3/I0pOBhE deNloBeKa. ['eHermyeckue Oo0e3HU. ['@HOTHII M 370pPOBbE UEIOBEKA.
I'enodponn mnonymsitmu. CooTHOLIEHUE OWOJIOTMYECKOTO UM COLMAIbHOTO  HACJIETOBAHMSL.
Conmanbaple TPOOIEMbl TEHETHKH. JTHYECKHE NpoOJIeMbl T€HHOM HHXeHepuu. [ eHeTndeckuii
MIPOTHO3 U MEIUKO-TEHETUYECKOE KOHCYJIbTHUPOBAHUE, HMX IPAKTUYECKOE 3HAa4Y€HUe, 3aJaud U
MEPCIEKTUBBI.

JleMoHCTpaIus: XpOMOCOMHBIX aHOMAJIU YeloBeKa U X (PEeHOTHUIHYECKHUE MPOSBICHUSI.
[Ipaktueckas pabora: Ne3 «Cocmaenenue pooocnosnoiny

11 kaace

OcHoBBI yueHUs1 00 3BOTIONNH. Pa3BUTHE SBONIOLIMOHHBIX UIEH, 3BOIIOLMOHHAS TEOPUS
Y. lapsuna. CuHTETHYECKAs TEOPHUS IBOJIIOLMH. CBHUIIETENIBCTBA YBOJIIOLMH KUBOU IPUPOIBIL.
MuxposBomronus 1 MakpolBoJironus. Bug, ero kputepun. [lomynsauus — aneMeHTapHas equHULA
HBOJIFOLIUH. J[IBUIKYIIIME CUIIBI SBOJIIOLIUH, UX BIMSHUE Ha TeHO(DOH/I MOMYIIAILUH.
[Tpucnoco6aeHHOCTh U €€ OTHOCUTENBHOCTE. M30omupytomue MexaHu3Mbl. MUKPOAIBOJIIOLIHSL.
Bunoo6pazoBanue. MakposBostonus. HanpasieHus 3BOIIOLHH.

MHoroo6pa3ue Opranu3MoB Kak pe3yabTaT 3BoJouH. [IpuHIUIBI KIaccupuKanuy,
CHUCTEMAaTHKA.



OCHOBBI ceJIeKIIMN ¥ OHOTEeXHOJ0rnn. JJoMecTuKanus U cenekiys. Meroapl ceekuun. CeleKIus
pacTeHHIA, )KUBOTHBIX, MUKPOOPTaHU3MOB. BHOTEXHOJIOTHS, €€ HAIIPABJICHUS U TIEPCIICKTUBEI
pa3BHUTHUSL

AnTponorenes. [lonoxeHne yenoBeka B CUCTEME >KUBOTHOTO MUpa. OCHOBHBIE CTaIUU
aHTpoIoreHe3a. J[BmKyiune cuiibl aHTpoIoreHesa. Pacel yenoseka.

OCHOBBI IKO0JIOTHH.

Cpena oburanus opranu3mMoB. OCHOBHBIC THITBI DKOJIOTHYECKUX B3auMoieicTBul. [Iprcnocobnenus
OPraHU3MOB K JICHCTBHUIO SKOJIOTHUECKUX (akTOpoB. bruoreorienos. Jkocucrema. PasHoobpasue
sKocucTeM. B3auMooTHOIIEHUS TOMYJISIIANA PA3HBIX BUOB B IKOCUCTEME. DKOJIOTHYECKas
cykieccus. KpyroBopoT BEIIeCTB M MOTOK SHEPTUU B SKOCHCTEME. Y CTONYMBOCTh M IMHAMHKA
skocucteM. [lociaencTBust BIUsSHUA IEATEILHOCTH YeoBeKa Ha dkocucTeMbl. CoXxpaHeHue
Oropa3zHo0Opa3ws KAk OCHOBA YCTOMYHUBOCTH 3KOCUCTEMBI. OCHOBBI PAIIHOHAIEHOTO
MIPUPOIOTIONIE30BAHUSI.

JBoJonust 0uocdepnbl U YeT0BeEK.

I'amoTe3b! mpouCcXoXKACHMS )KU3HH Ha 3eMiie. OCHOBHBIC ATAlbl ABOJIIOINN OPTAaHUYECKOTO MHUpa Ha
3emie. Ctpykrypa 6nocdepbl. 3aKOHOMEPHOCTH CYIIECTBOBAHUS OUOChHEpPHI.

I'moGanpHBIE aHTpONIOreHHBIE U3MeHEHUs B Ouocdepe. [Tpobiembl ycTOHYMBOTO pa3BUTHS.

TemaTn4veckoe IJIAHUPOBAHUE

10 xaacc
Ne i/ Tema KommuectBo
4acoB

1. Benenue 2

2. OCHOBBI LIUTOJIOTHHA 14

3. Pa3MHOkeHNE 1 MTHANBUAYATHHOE Pa3BUTHE OPraHU3MOB 5
4, OCHOBBI T€HETHKHU 9
5. I'eneTuka yeaoBeka 3
6. Peszepr 1
Bcero 34

11 kaacc
Ne /i Tema KommuecTBo yacos

1. |BBenenue 1
2. |OcHOBBI yueHUs 00 dBOJIIOLHUHU 12
3. |OcCHOBBI CEJIEKIIUHA U OMOTEXHOJIOTUHI 5
4, |AHTpomoreHes 4
5.  |OCHOBBI DKOJIOTHH 7
6. |DOBoumonus Guocdepsl U YETOBEK 4
7. |WroroBas paboTa MpOMeXyTOYHOI arTecTaluu 1
Bcero 34
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