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MMOSICHUTEJBHASA 3AIIMCKA

IIporpamma mo yuebHOMy mpenmery "buonorus" (manee - OuoJOTHS) HAa YpPOBHE CpEIHETO OOIIETo 00pa3oBaHUS
pa3paborana Ha ocHOBe DexmepanmpHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpasoannu B Poccuiickoit Deneparumy,
OI'0OC COO, Konrenmun npernogaBaHus yieOHOTo npeaMera «bHoJIorishy M OCHOBHBIX IIOJIOKEHHH (eaepansHON pabodeid
HpOTPaMMbI BOCITUTAHHS.

Yuebnsrit npenmer «buonorus» yriayonéaHoro ypoBHs m3zydeHus (10—11 kmaccer) sBisgeTcss OTHAM M3 KOMIIOHEHTOB
npeameTHol obnactu «EcrecTBeHHO-HayuHble mpeameTs». CornacHo monoxernusiMm ®I'OC COO npodwiibHble y4deOHbIE
IpeaMEThl, U3ydaeMble Ha YIIIyOJNEHHOM ypOBHE, SIBIAIOTCS crocobom muddepeHnmanun o0y4eHHs Ha YPOBHE CpPEIHETO
ob1ero oOpa3oBaHus M MPHU3BaHBI 00ECHEYUTH MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOLIMM, CPEIHMM OOIIUM, CPEIHUM
npodeccHoHANBHBIM U BBICIIUM 00Opa3oBaHHeM. B To ke BpeMmsl KaAbli M3 3THX YYEOHBIX IPEAMETOB JOJDKEH OBITH
OPHEHTHPOBaH Ha NPHOPUTETHOE pELIeHHe O00pa30BaTEIbHBIX, BOCIUTATEIbHBIX W PA3BUBAIOLIMX 3a71ad, CBSI3aHHBIX C
npodopueHTanuell o0yJyaronxcss 1 CTUMYJIMPOBAaHUEM HMHTEpeca K KOHKPETHOW 00JacTH Hay4HOTO 3HAHUsSL, CBS3aHHOTO C
OmoItoruei, MeIUIIHOM, SKOJIOTHEH, IICHXOJIOTHEH, CIOPTOM HJIM BOCHHBIM JEJIOM.

IIporpamma mo ydebHOMy mpenmery "buomorms" nma€r mpeacraBieHHE O IENH W 3amavax H3ydeHHS y4eOHOTO
npenmera «brnonorus» Ha yriayOJIEHHOM ypOBHE, OIpeENensieT 00s3aTenbHOe (MHBApHAHTHOE) MPEIMETHOE COIEpKAHHUE, ETO
CTPYKTYPHPOBaHHE MO pa3fenaM W TeMaM, PACHpENesiCHHE IO KJIaccaM, PEKOMEHAYET IOCIEI0BATEIbHOCTh H3YyUCHHMS
y4eOHOTO MaTepHaia ¢ y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTO IMPOIECCa, BO3PACTHBIX
ocobeHHOCTEH oOydaromuxca. B mporpamMMe 1o OMOIIOTHH pearn30BaH MPUHIHI MTPEEMCTBEHHOCTH C M3Y4eHHEM OMOJIOTHH
Ha YpOBHE OCHOBHOT'O 00LIero o0pa3oBaHus, Oaroapsi 4eMy NpoCMaTpUBAETCsl HAITPABICHHOCTh Ha MOCIIEAYIOIee pa3BUTHE
OMOJIOrMYeCKUX 3HAHWM, OPHEHTHPOBAHHBIX Ha (DOPMHPOBAHHE ECTECTBEHHO-HAYYHOTO MHMPOBO33PEHUS, HKOJOTHUECKOTO
MBIILICHHS, TPEACTABICHUI O 310pOBOM 00pa3e jKU3HH, Ha BOCIIUTAHHE OEPEKHOr0 OTHOLICHHS K OKpYIKalollel MpupoIHOi
cpene. B mporpamme mo OuoNorHMM TakXke IOKa3aHBl BO3MOXKHOCTH ydeOHOro mnpeamera «buomorusy B peanusanuu
tpeboBannit PI'OC COO K MmIaHUPYEeMBIM JIUYHOCTHBIM, METAlpEIMETHBIM M INPEIMETHBIM pe3yjbTaraM OOYy4eHHsS W B
(OopMHPOBaHMM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENHHON MESATENBHOCTH OOYYaIOMMUXCS IO OCBOCHHUIO COMAEPKAHUS
6uonornaeckoro oOpa3oBaHus HA YPOBHE CPEJHET0 00IIero oopasoBaHusl.

YuebnsIit npenmer «bronorns» Ha ypoBHE cpeHero o0Imero o0pa3oBaHuUs 3aBepiiaeT OMOIOrHIecKoe 0Opa3oBaHue B
IIKOJIC ¥ OPHEHTHPOBAH HA PACIINPEHHE U YIITyOleHHe 3HaHUH 00yJarouIuxcs O XHUBOH NMPHUPOAE, OCHOBAX MOJIEKYISIPHOH H
KJIETOYHOW OMOJIOTHH, SMOPHOJIOTHH ¥ OMOJIOTHH Pa3BUTHS, TEHETHKH, CEJICKIINH, OMOTEXHOJIOTHH, SBOIIOLMOHHOTO YUCHHUS U
9KOJIOTHH.

W3y4enue yueOHOro npeamera «buonorus» Ha yriyOoJeHHOM YpOBHE OPHEHTHPOBAHO Ha IOJATOTOBKY 00YYaIOIIUXCS K
MOCJIEIYIONIEMY TIOJNyYeHUIO OHOJIOTMYECKOro 00pa3oBaHMs B By3aX M OpraHM3alUsX CPeAHEro MHpo(ecCHOHAIBHOTO
obpazoBanus. OCHOBY €ro COJCp)KaHUSI COCTaBJIIET CHUCTeMa OHWOJIOTMYECKMX 3HAHHM, IOJYyYEHHBIX NpH H3YYEeHHH
00y4alOIIUMHKCS COOTBETCTBYIOIMX CUCTEMATHUECKHUX Pa3/ielIoB OMOJIOTMU Ha YPOBHE OCHOBHOTO 0011ero oopa3zoBaHus, B 10—
11 xmaccax 3TH 3HAHUS NMOTYYarOT pa3BUTHE. TaK, pacUIMPeHbl U YIITyOJIeHbI ONOJIOTHYECKUE 3HAHUSA O PACTCHHUAX, KUBOTHBIX,
rpubax, OakTepusax, OpraHH3ME YeJIOBeKa, OOIMX 3aKOHOMEPHOCTSAX >KM3HHM, JIOTIONHUTEIHHO BKJIIOYEHBI OMOJIOTHYECKHE
CBEJICHUS TIPHUKIIAJHOTO W ITIOMCKOBOTO XapakTepa, KOTOPhIe MOXKHO HCIIOJIb30BaTh KaK OPHUEHTHPHI IS IMOCIEAYIOIIETO
BbIOOpa npodeccun. Bo3MoskHa Takke WHTErpanusi ONOJIOTNYECKUX 3HAaHWH ¢ COOTBETCTBYIOUIMMH 3HAHUSIMH, MOTYUYCHHBIMHU
00yJalOINUMHUCS TIPH U3Y4eHUH HU3UKH, XUMUH, Teorpadi 1 MaTeMaTHKH.

CrpykTypa mporpamMmbl 1o ydeOHOMY mpenmeTy "buomormsa" oTpakaeT CHCTEMHO-YPOBHEBBIA M JBONIOIMOHHBINA
MOAXOABI K M3y4eHnto 6nonornu. CorylacHO UM, M3Yy4alOTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIE JJISI dKHUBBIX CHCTEM
PasHOro ypOBHsSI OpPraHW3aLlMM, 3BOJIOIMM OPraHUYECKOro MHpa Ha 3eMile, COXpaHEHHsS OMOJIOrMYecKOro pPazHOOOpasus
mianeThl. Tak, B 10 kmacce u3y4yaroTcsi OCHOBBI MOJICKYJISIPHOHM M KJIETOYHOM OUOJIOTHH, SMOPHOIOTHH B OMOJIOT WY Pa3BUTHSA,
TeHETUKH U CEJIEKIINU, OMOTEXHOJIOTUN ¥ CHHTETUYECKOH OMOJIOTHH, aKTyalu3uPYyIOTCS 3HaHUSA 00ydaromuxcs mo 00TaHUKeE,
300JI0TUH, aHaATOMUH, (hu3uosorun yenoseka. B 11 kiacce M3y4aroTcs SBOJIOLMOHHOE YY€HHE, OCHOBBI SKOJIOTUHU M YUEHHE O
6uocdepe.

VYueOHblil npeamer «BbHosorus» nmpu3BaH 00eceYnTh OCBOCHHE 00YYAIOIIUMHKCS OUONOTHYECKUX TEOPUil U 3aKOHOB,
usiell, NPUHINIIOB M MPABWJI, JIKAIINX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MUPA, 3HAHHH O CTPOEHHH,
MHOT000pa3uM M OCOOCHHOCTSX KIETKH, OpraHW3Ma, IONYJISIHUH, OHOIEHO03a, SKOCHCTEMBI, O BBIAAIOMINXCS HAYYHBIX
JOCTHKEHHSX, COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTWH, MPUKIAJAHBIX acleKTax OMOJIOTHYeCKUX 3HaHWH. g pa3BuTHsa U
HOJJIEp)KaHUsl MHTepeca O0YyYaromuxcsi K OWOJIOTMH Hapsily CO 3HAUMTEIbHBIM OOBEMOM TEOPETHYECKOTO Marepuaia B
COJIEp’)KaHUHU NIPOTPaMMBbI 10 OHOJIOTHH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHHS M Pa3BUTHS TOM WIM WHOM
obylacTh OMOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeKHBIX YUYEHBIX B pEUICHHE BaKHEHIINX OHOJIOTHYECKUX |
9KOJIOTHYECKUX MPOOIeM.

Ilens nzydenust yuebHoro npeamera «buonorus» Ha yriayOJIEHHOM YpOBHE — OBIIaICHHE O0YYarONIMMUCS 3HAHUSIMU O
CTPYKTYPHO-()YHKITHOHATFHONH OpTraHW3aldU JKUBBIX CHCTEM PA3HOTO paHTa M NpHOOpeTeHHe yYMEHHH HCIIOIB30BaTh ITH
3HaHWs B (DOPMHUPOBAHUM WMHTEpeca K ONpeaeneHHONW 00IacTh Mpo(ecCHOHANbHOW NeITeTbHOCTH, CBI3aHHOW C OMOJIOTHEMH,
WM K BBIOOPY y4eOHOTO 3aBEACHUS TSI TPOIAOIDKEHHS OMOJIOTHIECKOTr0 00pa3oBaHusl.

JocTmkenne 1eny u3ydeHns ydeOHoro npenmera «buonorus» Ha yriyOonéHHOM ypoBHE 0OecnedMBacTCs PElIeHHEM
CJIC/TYIONINX 3aJ1ay:

OCBOEHHME O0YYaIOIUMHUCS CHCTEMbI OMOJIOTMYECKMX 3HAHWMI: 00 OCHOBHBIX OMOJOTMYECKHX TEOPHUSX, KOHLEMIHUSIX,
THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U IIPaBHIIaX, COCTABIIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHpA; O



CTPOEHUH, MHOT000pa3sHu W OCOOCHHOCTSX OHOJOTHYECKHX CHUCTeM (KJIeTKa, OpPraHu3M, IOMYJISIHs, BHA, OHOTEOICHO3,
6uocepa); 0 BRIIAIONIUXCS OTKPBITUSAX U COBPEMEHHBIX MUCCIIEOBAHUAX B OMOJIOTHH;

O3HAKOMJIGHHE OOydYalomMXCcsi C MeTOHaMH TIO3HAHUS JKHBOW MPUPOABI: HCCIEMOBATENbCKAMH METOIAMHU
OmosornIecknx HayK (MOJIEKYJSIPHOW W KIETOYHOW OMOIIOTHH, SMOPHOIOTHN M OMOJIOTHH PA3BUTHS, TCHETUKN M CEJICKIINH,
OMOTEXHOJIOTMH W CHHTETHYECKOW OWMOJIOTHH, MAJICOHTOJOTHH, 3KOJOTHH); METOJaMH CaMOCTOSTCIHHOTO IIPOBEICHHS
OHMOJIOTHYECKHX UCCIICAOBAHIH B JIAOOPAaTOPUH U B IPHpoIe (HAOIIoAeHNE, H3MEpEHHUE, IKCIICPUMEHT, MOJICITHPOBAHHE);

OBJIaJiIcHNE O0YYaIOIIMMKCS YMEHUSIMU: CAMOCTOSITEJIbHO HAaXOJUTh, aHAJM3UPOBATh M MCIOJIB30BAaTh OMOJIOTHYECKYIO
uH(OpMaLUIO; ITI0JIb30BAThCS OHOJIOTMYECKOH TEPMHHOJOIMEH M CHMBOJIMKOW; yCTaHaBIMBATh CBS3b MEXAY pPa3BUTHEM
OMOJIOTMH W COLMAILHO-DKOHOMHYECKUMH M DKOJIOTHYECKHMH IPoOJIeMaMy 4ellOBEYeCTBa; OLEHUBATh ITOCIEJCTBUSI CBOCH
JIeITENIbHOCTH 110 OTHOIIEHUIO K OKpY)Kalollel NpUpPOTHOI cpene, COOCTBEHHOMY 3/I0POBBIO M 3/I0POBBIO OKPYXKAIOLIMX
JFOJIeH; 000CHOBBIBATH M COOJIIOAATH MEpPbl NPOMMIAKTHKYA HHPEKIIMOHHBIX 3a00JIeBaHN, NIpaByia MOBEICHHUS B IIPUPOAE U
obecrieueHnst 0€30MAaCHOCTH COOCTBEHHOW JKU3HENEATENILHOCTH B YPE3BBIYAHHBIX CUTYalMSAX MPUPOJHOTO M TEXHOT'€HHOTO
XapakTepa; XapaKTepu30BaTh COBPEMEHHbBIC HAyYHBIC OTKPHITHS B 00J1acTH ONOJIOTHH;

pa3BUTHE y 00YJaIOMINXCS HHTSIICKTYAIBHBIX H TBOPYECKHUX CIIOCOOHOCTEH B IpOIIecce 3HAKOMCTBA C BBIIAIOIIUMHUCS
OTKPBITUSIMH W COBPEMEHHBIMH WCCIICIOBAaHUSIMHU B OMOJIOTHH, PEIIAEMBIMH €0 TIPOOIIEMaMH, METOIOJIOTHEH OHOJIOTHYECKOTO
WCCIICIOBAaHMA, TIPOBEICHUS OSKCIIEPUMEHTAIBHBIX HCCICIOBAHNM, pEMICHWs OWOJOTHMYECKUX 3a/4ad, MOICITHPOBAHHUS
OHOITIOTHYEeCKUX 0OBEKTOB U IPOLIECCOB;

BOCIIMTaHHE Y OOYYarOUIMXCS [IEHHOCTHOTO OTHOIICHUS K JKUBOW NPHUPOJE B IEJIOM M K OTICIHHBIM €€ 00beKTaM U
SBJICHUSIM; (OPMHUPOBaHHE HKOJOIMYECKOW, T'€HETHYECKOW TIPaMOTHOCTH, OOIIeil KyJIbTypbl IIOBEACHUS B HPUPOIE;
HHTErpaly €CTECTBECHHO-HAYUYHBIX 3HaHI/II‘/’I;

npuoOpeTeHre OO0YYalOIIMMKCS KOMIIETEHTHOCTH B PallMOHAJIBHOM IPUPOJIOINOIB30BAaHUU (COOIIIOICHHE TIPaBHII
NOBE/ICHUST B TPUPOJE, OXpaHbl BHJOB, JKOCHUCTEM, OHOC]EpbI), COXpaHEHWH COOCTBEHHOTO 3JI0POBBSI M 3[0POBBS
OKpYXaromux Joaei (cobmoaenus Mep npoduiakTuku 3aboseBaHuil, obecrieueHre 0e30MaCHOCTH JKU3HEIESITEIbHOCTH B
Ype3BBIYAHHBIX CHTYalHAX MPHUPOIHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIIOJIB30BaHUS OMONOTHYCCKAX 3HAHUH U
YMEHHI B IOBCEAHEBHOM KU3HU;

CO3/IaHME YCIOBHH HJIsI OCO3HAHHOTO BBIOOpa OOyYArOIIMMUCS WHAWBHIYATbHOW 00pa30BaTENBHON TPAcKTOPHH,
CHOCOOCTBYIOIIEH ITOCIIEAYIOMEMY NpOPEeCcCHOHATPHOMY CaMOONPEACICHUIO, B COOTBETCTBHH C WHIWBHIYaJIbHBIMH
HHTEepeCcaMH B MOTPEOHOCTIMH PETHOHA.

OO01m1ee 9rcIo 9acoB, OTBEJCHHBIX HAa W3ydeHHE OMOJIOTMH Ha YTrIyOJICHHOM ypOBHE CPEIHEro o0Imero oopa3oBaHus,
cocrapisieT 204 yaca: B 10 xmacce — 102 vaca (3 gaca B Hegento), B 11 kmacce — 102 gaca (3 yaca B Hefiento).

OTOOp OpraHMU3aIMOHHBIX (HOPM, METOJOB U CPEICTB O0YUCHUS OHOJIOTHH OCYIIECTBIACTCS C YUETOM CIICIU(UKH ero
COJZICp)KaHUS W HANpaBICHHOCTH Ha MPOJODKCHHUE OMOJOrMYecKoro o0pa3oBaHHMs B OpPraHH3aLUsIX CPEIHEero
npo¢eCCUOHATBHOTO U BBICIIETO 00Pa30BaHMUs.

OO0s13aTeIbHBIM YCIIOBUEM NPH OO0YyYeHHH OMOJIOTHH Ha YriyOJIEHHOM YPOBHE SIBJISETCS IPOBE/ICHHE Ja00paTOPHBIX U
npakTudeckux pabot. Taxke ydacTne oOydaromuxcs B BBIIOJHEHHH IPOEKTHBIX M Yy4eOHO-MCCIENOBATEIbCKHX padoT,
TEMaTHKa KOTOPBIX OIpPENEIIeTCS yJYUTEIeM Ha OCHOBE HMEIOMIUXCS MAaTEePHATbHO-TEXHHYCCKHX PECYpPCOB M MECTHBIX
MPUPOIHBIX YCIOBHIA.

COJAEP KAHUE OBYYEHHUA
10 KJIIACC

ConeprkaHue MpOTrpaMMBl, BEIIEICHHOE KYPCU80M, HE BXOIUT B TIPOBEPKY IOCYIapCTBEHHOI nTorosoii arrecrammu (I'MA).
Tema 1. Buosorus kak Hayka

CoBpemeHHas OHONOTHS — KOMIUIEKCHasl Hayka. KpaTkas uctopust pa3BuTus Onojoruu. bronorndyeckue Hayku U M3ydaeMble
UMH pobseMbl. DyHIaMeHTalIbHbIE, TIPUKJIAIHBIE U TIONCKOBBIE HAYYHbIE NCCIIEJOBAHNS B OHOJIOTHH.

3HaueHne Owonormn B (POPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTuHbl Mupa. [Ipodeccun, cBsi3aHHBIE C
Ouonorueil. 3HaueHHMe OHONOTMM B TIPAaKTUYECKOH JEATEILHOCTH YEJIOBEKA: MEAWIMHE, CEeJIbCKOM  XO3SHCTBE,
MPOMBIIIJIEHHOCTH, OXPaHe IPUPOABIL.

JemMoHcTpanuu

[optpersr: Apucrorens, Teodpacr, K. Jlunneii, XK. b. Jlamapk, Y. lapsun, VY. apseit, I'. Mennens, B. U. Bepuanckuii, 1. I1.
ITaBnos, N. 1. Meunukos, H. U. Basunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, JI. K. benses.

Tabanie! u cxemsl: «CBsI3p OHOJIOTHH C APYTUMH HayKamm», «CucreMa OMOJIOTHYECKUX HAYK».

Tema 2. J)KuBble cUCTeMBI M HX U3yYeHHe

JKuBple cucteMbl Kak TpeaMeT u3ydeHHs Owonormu. CBOWCTBA JKMBBIX CHCTEM: EIWHCTBO XHMHYECKOTO COCTaBa,
JTUCKPETHOCTh W  IEJIOCTHOCTh, CJOXHOCTh W  YINOPSOOYCHHOCTh CTPYKTYpPBL, OTKPBITOCTH, CaMOOpTaHU3AIIHs,
CaMOBOCTIPOM3BEICHNE, Pa3APaKUMOCTh, N3MEHINBOCTH, POCT U Pa3BUTHE.

YPOBHHU OpraHM3allui KUBBIX CHUCTEM: MOJEKYJISIPHBIN, KJICTOYHBIH, TKAHEBbI, OPraHU3MEHHBIH, MOMYJISIMOHHO-BUAOBOM,
9KOCHCTEMHBIH (OnoreoneHoTHUECKHii), bnocdepHslii. IIporeccs, mpoucxoasdmue B KUBBIX cucreMax. OCHOBHBIE TIPH3HAKU



xuBoro. JKm3Hp Kak Qopma cymecTBoBaHHMs Marepuu. Haykw, wu3ydarompe >XHBbIE CHCTEMBI Ha pPAa3HBIX YPOBHSX
OpTaHH3aIHH.

W3ydenne XuUBBIX cucTeM. MeTtonsl Omojormdeckoil Hayku. HaOmroneHwe, M3MepeHHe, HKCIePHMEHT, CHCTEMaTH3aIlus,
MeTtaaHanu3. IloHsATHE O 3aBUCMMON M He3aBUCUMOM nepeMeHHOU. IlnaHupoBaHue skcnepumeHnTa. IlocraHOBKa M MpoBepKa
rumote3. HymeBass rumotesa. IloHsatme BBIOOpKM M €€ HOCTOBepHOCTh. Pa3bpoc B Owmomormueckmx naHHBIX. OIEHKa
JOCTOBEPHOCTH IIOJIyYEHHBIX pE3ynbTaToB. IIpHUMHBI MCKaXXEHUsS pe3yJbTaTOB 3KCIEpUMEHTA. IIOHATHE CTATHCTHYECKOTO
TecTa.

JdeMoHcTpanuu

Tabmuupbl n cxembl: «OCHOBHBIE NPU3HAKHM XHU3HW», «buosiornueckue cucteMbl», «CBoiicTBa KXHBOI MaTepun», «YpOBHH
OpraHu3aliy >KUBOW MPHUPOIbD», «CTpoeHHe >KUBOTHOM KiIeTKn», «kaHM >KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOIO
opranusMay, «buoreonenosy, «buocdepar, «MeToapl H3yUeHUs JKUBOI TPUPOIBD».

O6opynoBanue: 1a00paTopHOE 000PYJOBAHHE JUIS IPOBEACHHS HAOIIOACHUH, U3MEPEHHUH, SKCIIEPHUMEHTOB.

IIpakTHueckasi padora «lcronp30BaHNe Pa3INIHBIX METOOB IIPH U3YUCHUH KHUBBIX CHCTEM.

Tema 3. bruosiorust KJIeTKH

Knetka — cTpykTypHO-QYHKIHMOHANBHAs eQWHUIA XuBoro. Mcropus otkpeitus kietku. PaGorsr P. I'yka, A. JleBeHryka.
Knerounas teopus (T. [lIsann, M. Ilneiinen, P. Bupxos). OCHOBHBIE MTOIOKEHUS COBPEMEHHOHN KJICTOYHOHN TEOPHH.

MeToapl MOJIEKYJISIPHOH M KJIETOYHOH OMOIOTHH: MHKPOCKOIHS, XpoMaTtorpadus, 31eKTpodope3, METO MEUEHBIX aTOMOB,
muddepennnansHoe HEHTPUBYTUPOBAHUE, KYIbTHBHPOBAHNE KIETOK. M3yuenue @uKrcupoanHsix Kiemok. DNEeKTPOHHAs
MHKpockonust. Kongoxanvhas muxpockonus. Bumanvhoe (npudsicusnennoe) usyuenue Kiemox.

JdeMoHcTpanuu

IToptpetsr: P. I'yk, A. Jlesenryxk, T. IlIsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuupt u cxembl: «CBETOBOH MUKPOCKOI», «DJIEKTPOHHBIH MUKPOCKOI, «/CTOpHS pa3BUTHSI METO0B MUKPOCKOIIHNY.
O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OAKTEpPHAIbHBIX KIECTOK.
Ipakruyeckasi padora «/I3ydeHre METONOB KIETOYHOH Omojormm (XpomaTtorpadus, syekTpodopes, muddepeHraIbHoe
nerTpudyruposanue, I[1LIP)».

Tema 4. XuMnueckass OpraHu3alnus KIeTKU

XUMHAYECKHH cocTaB KJIETKH. Makpo-, MUKpPO- M YJIbTPaMHUKPO3JEMEHTH. Boma m e€ posib Kak pacTBOPUTENS, pearcHra,
ydJacTHe B CTPYKTYpHPOBAaHHMHM KJICTKH, TETIOPEryJisiuu. MuHepalbHbIe BeIlecTBa KIETKH, MX OHoslormdeckas ponb. Poib
KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIETKH. buosnorudyeckue mnoiauMepsl. benku. AMUHOKHMCIOTHBIM coctaB OenkoB. CTpyKTypHI
OenkoBol Mouiekysbl. [lepBuuHas cTpykTypa Oeika, NENTHIHAS CBsI3b. BTOpH4YHAas, TPETWYHAs, YETBEPTUYHAS CTPYKTYpHI.
JHenarypanus. CroiictBa 6enkoB. Kiaccuduxkanus 0eiakoB. buonorunueckue GpyHKiuu 0eaKkoB. [Ipuonsi.

YraeBonsl. MoHOCaxapubl, AUCaxapHibl, OJUrocaxapyusl U nojaucaxapuabl. OOLMii m1aH CTpoeHHs: U PU3NKO-XUMUYECKHe
CBOMCTBA yIieBoJI0B. bronoruyeckne QyHKIUH yriieBOJIOB.

Jlurmunel.  [mapodunbHo-ruapodoOHbie cBoiictBa. Knaccudukanus nunumos. Tpuriunepuasl, (Hochoauuabl, BOCKH,
crepousl. buosornyeckne ¢yHkuy munuaoB. OOmue cBoicTBa OHMOJIOTHYECKHX MEMOpaH — TEKy4decThb, CIIOCOOHOCTH K
CaMO03aMbIKaHHIO, TIOJTYTIPOHUIIAEMOCTb.

Hyxneunossie kucnorel. [JHK u PHK. Crpoenue HyknenHoBbIX kucioT. Hykneotuasl. I[IpuHUIMIT KOMIUIEMEHTapHOCTH.
[pasuno Yapradda. Crpykrypa JHK — nBoiinas criupans. Mecronaxoxnenue u ononornueckue Gyukmun JHK. Bugsr PHK.
®yukuuu PHK B kiertke.

Crpoenne monekyinsl AT®. Makposprudeckue cBs3u B Moiekyiae AT®. buomorndeckue pynkmmu AT®. BoccraHoBieHHBIC
MEPEHOCYHKH, UX QYHKIUH B KIeTKe. /pyeue nykieosuompugocpamor (HT®@). Cexsenuponanue JJHK. Memoowr cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouojorus: OHOXMMHYECKHEe U OHOHU3MUEcCKHe HCCIEeNOBaHMS COCTaBa M IPOCTPAHCTBEHHOM CTPYKTYPHI
ouomosiekyin. Moderuposanue cmpykmypvl U @QyHKyuti OUOMONEKYL U ux Komniekcos. Komnviomepnolii oOusaiin u
Op2anHuyecKul Cunme3 OUOMONEKYIL U UX HENPUPOOHbIX AHATI0206.

JemoncTpauun

Ioptperst: JI. [Tonuur, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Canrep, C. [Ipy3unep.

Juarpammsl: «PacnpeniesieHne XMMHUYECKHX 3JIEMEHTOB B HEXHMBOM Hpupoje», «PacrpeneneHne XUMHIECKUX 3JIEMEHTOB B
JKUBOH MPUPOIEN.

Tabmmust n cxemsl: «Ileproanyeckas TabnuIa XUMHYECKHX 3JIEMEHTOBY, « CTpOSHHE MOJICKYJIbI BOJIBI», «BemecTsa B cocrase
opranusMoBy», «CTpoeHHe MOJEKyJbl Oenkay», «CTPYKTypbl O€NKOBOW MOJeKynbl», «CTpOeHHE MOJIEKYJ YIIICBOIOBY,
«CtpoeHue MONeKyJ TUIHI0BY», «HykienHoBBIe KUCTOTED, «CTpoeHne MosteKyIsl ATOy.

O6opyaoBaHue: XUMUIECKas MOCyia ¥ 000pyI0BaHHE.

JladopaTopHas pa6oTa «O0HapyXeHHEe OEIIKOB C TTOMOIIBIO KAYECTBEHHBIX PEAKITHIN.

JlaGopaTopHas padora «/ccienoBanue HyKIENHOBBIX KUCIIOT, BBIJCICHHBIX U3 KIETOK Pa3IMIHBIX OPTaHU3MOBY.

Tema S. CTpoenue u pyHKIUUU KJIETKH

THbI KIETOK: AyKapHOTHYECKas U Ipokapuotndeckas. CTpyKTypHO-(pyHKIIHOHAIBEHBIE 00pa30BaHNs KIETKH.

CrpoeHne npokaproTHieckoi kieTku. Kierounas creHka Oaktepuii M apxeil. OcOoOEHHOCTH CTpOEHHsI reTepoTpodHON U
aBTOTPO(HOI MPOKAPHOTHYECKUX KJIETOK. MECTO ¥ POJIb MPOKapHOT B OMOLICHO3aX.



CtpoeHrne u (QYHKIMOHHPOBAHHE OJYKApUOTHUYECKOW KieTkd. Ilmasmarudeckas memOpana (turasmanemma). CTpykTypa
TIa3MaTHIecKoi MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 IIa3MaTHIecKyro MeMOpany: naccuBHbIN (muddysust, odbneruénnas
i Qy3ns), akTUBHBIN (IEPBUYHBIA M BTOPUYHBIA aKTHBHBEIA TpaHcTopT). [lomynpornaeMmocts MeMOpaHsl. Pabota HaTpwii-
KaJHeBOTO Hacoca. DHIOIMTO3: MHHONUKTO3, (haromuro3. Dk3omuTo3. Kietounas crenka. CTpykTypa U QYHKIHUH KICTOYHON
CTCHKH PAaCTCHHIA, TPHOOB.

uronmnasma. Iluro3oms. [utockener. [Bmxenue nuroruasMel. Opranonasl kiaeTku. OnHoMeMOpaHHBIE OPTaHOWABI KIETKH:
sHnorazmarndeckas cets (JI1C), anmapat ["onbmku, TM30COMBI, UX CTpoeHHE M QyHKIMU. B3auMOCBS3b 0HOMEM OpaHHBIX
opraHonJoB kietku. CTpoeHHe TpaHyJIsIpHOTO peTukyiayma. Mexanusm nanpaenenusi Oeaxog ¢ SIIC. CUHTE3 PacTBOPUMBIX
6enxoB. CuHTE3 KJIETOYHBIX MeMOpaH. [tagkuii (arpaHysipHbBIi) HIOIUIA3MaTHUECKUH peTHKyIyM. CekpeTopHast (QyHKIHS
anmapara ['onbmxu. Moougurayus berxos ¢ annapame Ionvooxcu. Copmupoeka benxos ¢ annapame I onvoocu. TpaHncmopt
BEILIECTB B KiIeTKe. Bakyonu pacturensHbix KieTok. Kierounstit cok. Typrop.

[TosyaBTOHOMHBIE OPraHOW/ABI KIETKH: MUTOXOH/PHH, TUIACTUABL. [Ipoucxoacdenue mumoxonopuii u niacmud. Cumbuozenes
(K.C. Mepexckosckuii, JI. Mapeynuc). Ctpoerre 1 GYHKIIMA MUTOXOHAPUHN u TutacTp. [lepBUdHbIE, BTOPHYHBIC U CIIOKHBIC
IUIACTU/BI (POTOCHHTE3UPYIOMNX 3YKapHOT. XJIOPOIIACTHI, XPOMOIIIACTHI, JIEHKOIUIACTHI BBICIINX PACTEHHH.

HememOpannsle opraHouabl kimeTkd CrpoeHHMe W (QYHKIMH HEMEMOpaHHBIX OpPTaHOWAOB KIIETKH. PHOOCOMBL
IIpomescymounvie @uramenmel. MUKpodHUIaMEHTBL. AKmunogvlie Mukpoguiamenmoi. MEBIIIEYHbIE KICTKH. AKmunossle
KOMROHeHMbl HeMmbluleuHbix Kiemok. Mukporpy0Oouku. Kierounsiii nentp. CTpoeHHE U IBMXECHUE KI'YTHKOB U PECHHUCK.
MukpotpyOoukn nuromnasMbl. LleHTpmons. Beaku, accoyuuposanmvie ¢ Mukpouiamenmamuy u MUKpPOMpPYyOOUKAMU.
MomopHoie benku.

Snpo. OGomnouka sipa, XpOMaTWH, KapuoIUIa3Ma, SIPBIIIKH, WX CTpoeHHe W (YyHKUWH. SIJIepHbIH OEIKOBBIM MaTpHKC.
[TpocTpaHcTBEHHOE pacloIOKeHHE XPOMOCOM B MHTEp(ha3HOM sifipe. Jyxpomamun u cemepoxpomamun. benku XxpomaTuna —
TUCTOHBL. JJuHamuxa 10epHoti 06010uKu 6 Mumose. HoepHviii mpancnopm.

Knerounsle BkimroueHus. CpaBHUTENBHAS XapaKTEPUCTHKA KJICTOK 3YKapHOT (PaCTUTEIbHOI, )KUBOTHOI, TpHOHOI).
JemoncTpauun

IToptpetsr: K.C. MepexkoBekuit, JI. Mapryinuc.

Tabmumer u cxeMbl: «CTpoeHHE PYKapHOTHUYECKOW KIeTKm», «CTpoeHHEe JKMBOTHOHM KIETKH», «CTpOEHHE pacTUTEIFHOU
KIEeTKN», « CTpOeHHEe MUTOXOHAPUIY, «Sapo», «CTpoeHnE TPOKAPHOTHIESCKON KIICTKH».

ObopynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIIPENapaThl pacTHTENBHBIX, JKUBOTHBIX KJIETOK, MHKPOIPETapaThl
GaKTepuaIbHBIX KJICTOK.

JlaGopaTopHasi pa6oTa «/3yueHre CTpOeHUS KIETOK Pa3INuHbIX OPTaHU3MOBY.

IIpakTuyeckas padora «/3y4yeHre CBONCTB KICTOYHONH MEMOPaHBD».

JlaGopaTopHas padora «lccienoBaHue Mmia3MoiIn3a U IEIUIa3MOJIN3a B PACTUTEIIBHBIX KICTKaX».

IMpakTuyeckas padora «/3yuyeHne IBHKEHHS [IUTOIIA3MbI B PACTUTEIIBHBIX KIETKAaX».

Tema 6. O0MeH BelllecTB U NpeBpallleHHe FJHEPIUH B KJIeTKe

AcCUMWISIIIAS M JIMCCUMHJISILIASL — JIBE CTOPOHBI MeTaboiu3Ma. THrbl oOMeHa BelecTB: aBTOTPO(MHBIN U reTepoTpOoHBbI.
VYyactue KuciopoJa B OOMEHHBIX Ipolleccax. DHepreTndeckoe obecredeHue KieTku: npeBpaiieHne AT® B oOMeHHBIX
npoueccax. GepMeHTaTHBHBIN XapaKkTep peakluil KJIeTOYHOTo MeTabonmm3ma. PepMeHThI, UX CTPOCHHE, CBOWCTBA U MEXaHU3M
nevictBus. KopepmenTsl. OTianuns pepMEeHTOB OT HEOPTaHUUECKUX KaTallM3aTopOB. bemKknu-akTHBAaTOPhI M OSIKN-MHTHOUTOPEL.
3aBUCHMOCTH CKOPOCTH (PEpPMEHTATHBHBIX PEAKINIA OT Pa3INuHBIX (haKTOPOB.

[lepBUUHEI CHHTE3 OPTaHUMICCKHUX BEMICCTB B KIIeTKe. DOTOCHHTE3. AHOKCUCEHHDBII U OKCUSEHHBLI (homocurme3s y 6aKmepui.
Csemocobupaiowue nuemenmeol i NUSMEHMblL PeaKyuoHHo20 yenmpa. Poib XaoporacToB B nporecce porocuaresa. CBeToBas
u TemHoBas ¢asel. Domoovixanue, Ci, Cs u CAM-munvr gomocunmesa. TlpoayKTUBHOCTh (GoTOCHHTE3a. BrusHue
pa3yHbIX GAKTOPOB HA CKOPOCTh poToCHHTE3a. 3HAUeHHE (POTOCHHTE3A.

XemocuHTe3. PazHooOpazne opraHn3MOB-XEMOCHHTETHKOB: HUTPU(DHUIUPYIOLIHE OaKTepUH, jKelle300aKTepruH, cepodaKTepHy,
BOJIOPOJIHBIE OakTepru. 3HaAYCHUE XEMOCHHTE3a.

AHa’poOHble oOpraHu3mbl. Bunsl Opoxenus. IIponykTel OpokeHHMST M HMX HCIOJIb30BAaHHE YEJIOBEKOM. AHa’dpOOHBIE
MHKPOOPTaHU3MBI KaK 0OBEKTHI OMOTEXHOJIOTHH M BO3OYAUTENH OOJIE3HEH.

AdpoOHBIE OpraHusMbl. OTambl JHeprerndeckoro ooOmena. IloaroToBurenbHBIH 3Tan. [nmkonu3 — OGecKHUCIOpPOIHOE
paclleIIeHNe TIII0KO3bI.

Bronornyeckoe oOKuciIeHWE, WIM KIETOYHOE JAbIXaHue. Poib MHTOXOHApWH B mporeccax OHOJIOTHYECKOTO OKHCIICHHS.
Huxommueckue peakunu. OxucnurensHoe hochopriupoBanne. Duepaus membpannozo epaouenma npomonos. Cunmes ATD:
paboma npomonnou ATD-cunmasel. [IpenmyiecTBa a3poOHOTO ITyTH OOMEHa BELIECTB Iepe]] aHa3pOOHBIM. D PEKTUBHOCTD
SHEpPreTHIecKoro ooMeHa.

JdemoHcTpanuu

Ioprpetsr: [Ix. [Tpuctmn, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I[1. Mutuenn, I'. A. 3aBap3us.
Tabmuie! 1 cxeMbl: «POTOCUHTE3Y, « DHEpreTHUeCKuil 00Men», «brocuuTe3 6enka», «CTpoeHue pepMeHTa», « XeMOCHHTESY.
O0opyznoBaHue: CBETOBOI MUKPOCKOII, 000pYy/JOBaHKE ISl IIPUTOTOBJICHHS MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPETIapaToB.
JlaGopaTopHas padora «/3y4ueHne KaTaTUTUIECKOH aKTUBHOCTH (PEPMEHTOB (Ha MPUMEpe aMUIa3bl WIA KaTaJla3bl)».
JlabopaTopnasi pa6ora «lI3ydyenue (epMEHTATUBHOTO PACIIECIUICHUs HEPOKCHJAa BOJOPOAA B PACTHTENBHBIX U JKUBOTHBIX
KIIETKaX».

JlabopaTopHasi padora «CpaBHEHHE MPOIECCOB OTOCHHTE3A U XEMOCHHTE3aY.



JladopaTopHas padora «CpaBHEHHE TIPOIIECCOB OPOKECHHS U JBIXAHUS».

Tema 7. HaciiencrBeHHass uH()OpMAanMs U peaju3anus eé B KieTKe

Peakmmn MartpudyHOro cmHTe3a. [IpMHOMO KOMIUIEMEHTapHOCTH B pEaKOMAX MATPUYHOIO CHHTe3a. Peanmzars
HacIleICTBeHHON mHpopMmanuu. ['eHeTHyecknii kox, ero cBoicTBa. TpaHckpunums — MaTpuanelid cuaTe3 PHK. IMpuHINme
TPAaHCKPHUIIUK: KOMIUIEMEHTapHOCTh, AHTHIIAPAJUIENBHOCTh, ACHMMETpU4HOCTh. Cospesanue mampuunvix PHK 6
aykapuomuueckoii knemxke. Hexooupyrowue PHK.

Tpaucnsauust n e€ sranbl. Yyactue TpancnoptHeix PHK B Onocunrese Genmka. YcnoBusi 6uocunTesa Oenka. KopmpoBanue
aMHHOKHUCIIOT. Posts prbocoMm B OrocuHTe3e Oelika.

Cospemennvie npedcmasnenusi o cmpoenuu 2enos. OpraHu3als FeHOMa y NPOKAPHOT W dYKapHOT. Perynsuus akTHBHOCTH
TeHOB y mpokapuoT. I'unoresa onepona (. JKaxo0, XK. MaHo). MonexynapHnvie mexanusmvl IKCNPeccull 2eHO8 Y IVKaApuom.
Ponv xpomamuna 6 pezynayuu pabomul 2enog. Perynsinus 0OMeHHBIX TIpoLieccoB B KieTke. KitleTounslii romeocTas.

Bupycbl — HekneTouHble GOpMBI )KU3HH U 00aMraTHele napasutbl. CTpOEHHE MPOCTHIX M CIIOXHBIX BUPYCOB, PETPOBHPYCOB,
OaxrepuodaroB. JKusnennwiti yuxn JHK-codepocawux supycos, PHK-codepacawux supycos, baxmepuogazos. Obpamuas
MPAHCKpunyus, pegepmasa, unmezpasa.

BupycHslie 3a00sieBaHms 4enoBeKa, )XUBOTHEIX, pacteHuit. CITNJl, COVID-19, conmanpHble 1 MEIUIIMHCKUE TIPOOIIEMBIL.
Buoungopmamura: unmezpayus u anamuz 6onvwux maccusos («bigdatay) cmpyxmypueix oOuonocuueckux Oanmbix.
Hanomexnonoeuu 6 6uonocuu u meouyune. Ilpoepammupyemvie yukyuu 6e1xkos. Cnocobvl 00cmasKu 1ekapcms.
JdemoHcTpauun

[Toptpetsr: H. K. Konsnos, 1. Y. iBaHOBCKUH.

Tabmuupt u cxemsl: «buocunres Genkay, «['eHeTnyeckuit koay, «Bupyce», «bakreprodarm.

IIpakTnyeckas padora «Co3naHue MOJIEIH BUPYCay.

Tema 8. JKM3HEHHBIN UK KICTKH

Kiteto4HbIl 1IMKJI, ero nepuozbl U peryisiius. Muatepdaza u Muto3. OCcoOEHHOCTH MPOIECCOB, POTEKAIONINX B UHTEp(dase.
IlogroroBka knetkn K gAeneHuro. [IpecuHTeTHMYECKHH (IMOCTMHUTOTHYECKHIT), CHHTETHYECKHH ¥ ITOCTCHHTETHYECKHN
(IpeMHUTOTHYECKHIT) TePHOBI HHTEP(A3HL.

Martpuunsiii cunte3 JJHK — permmnkanus. [punnuns! peruinkaunn JJHK: koMmeMeHTapHOCTh, HOTYKOHCEPBATUBHBINA CUHTES,
aHTuUnapamienabHocTe. Mexanusm permukanuu JTHK. Xpomocomsl. CrtpoeHue xpomocoMm. Tenmomepel M Telomepasa.
XpOMOCOMHBI Ha0Op KIETKH — KapHOTHII. JMIIIOMAHBIN M TalulOnAHBINH HAaOOPBI XpPOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
[TonoBBIE XPOMOCOMBEI.

Jenenue knetkn — muto3. CTaguu MHUTO3a U NPOUCXOAAIINE B HMX Ipoliecchl. Tumbl mMuro3a. KaprokuHes U ITUTOKUHE3.
bronornueckoe 3HaY€HUE MUTO3A.

Perynsiumst MUTOTHYECKOTO IIMKJIA KiIeTKH. [IporpaMMupyemast KjeTo4Hasi THOelb — arnornros.

Knetounoe s1po, XpoMocoMbl, (GyHKIIMOHAIbHAS TeHOMUKA. Mexanusmuvl nponugepayuu, ougpgepenyuposku, cmapenus u
eubenu knemox. «Llugpposas xnemra» — buoungopmamuiecxkue Mooenu GYHKYUOHUPOSAHUS KIemKU.

JdemMoHcTpauuu

Tabnumer 1 cxembl: «KU3HEHHBIA UK KISTKI», «MuTo3», «CTpoeHne xpomocomy, «Permkamms JHK».

O6opyznoBaHue: CBETOBOI MHKPOCKOII, MUKPOTIpENapaThl: «MUTO3 B KJIETKAaX KOPEIIKa JyKay.

JlabopaTopHasi padora «/3yyeHre XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTax».

JlabopaTopHas padora «HaOmoeHre MUTO3a B KIIETKaxX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKPOIIpenaparax)».

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

Bronorndeckoe pazHooOpaszue oprann3MoB. OJHOKJICTOUHBIC, KOJIOHHAIbHBIC, MHOTOKJIETOYHBIE OPTraHU3MBI.

OCOOEHHOCTH CTPOCHMSA U JKU3HEAEATCIHPHOCTH OJHOKICTOYHBIX OpraHu3MOB. baktepuu, apxeu, OJHOKIETOYHBIE T'PHOBI,
OJTHOKJIETOYHBIE BOJIOPOCIH, APYTHe MPOTUCTHI. KoJTOHMaNIBHBIE OPraHU3MEI.

B3anMocBsa3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpTaHbl U CHCTEMBI OpraHoB. OpraHum3M KakK €IHHOE IIeJIoe.
T'omeocras.

Txanu pacteHuil. THUIBl pacTHTENbHBIX TKaHEil: oOpa3oBaTenbHAs, MOKPOBHAs, NMPOBOAAIIAs, OCHOBHAs, MeXaHHYECKas.
OcobeHHocTH cTpOoeHU, PYHKINI U PacTIONOKEHUs TKaHEH B OpraHax PacTeHHUH.

TkaHn >KMBOTHBIX M 4YeNoOBeKa. THWIBI KMBOTHBIX TKAaHEW: SMHTENUAIbHAS, COCTMHUTEIbHAs, MbIIIEYHAs, HEepBHas.
OcobenHocTH cTpoeHUs, PyHKINI 1 pacTioNoKeH!s TKaHeH B OpraHax KHBOTHBIX U YEJIOBEKa.

Opransbl. BereraTuBHble U reHepaTUBHbBIE OpraHbl pacTeHUH. OpraHsl U CUCTEMBI OPTaHOB XKHUBOTHBIX U yenoBeka. DyHKuuu
OpPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranusmoB. Kapkac pactenuil. CkeneTsl OJHOKIETOUHBIX M MHOTOKJIETOYHBIX >KUBOTHBIX. HapykHbl n
BHYTpeHHUI ckeneT. CTpOCHNE U TUIIBI COeTNHEHUS KOCTEH.

JIBmkeHre OpraHn3MoB. JIBM)KEHHE OJHOKIETOYHBIX OPTaHM3MOB: aMEOOMIHOE, XKTYTHKOBOE, pECHHYHOE. JIBHkKeHwme
MHOTOKJICTOYHBIX PACTCHHUH: TPONHM3MBI U HACTHHU. J[BH)KEHHE MHOTOKJICTOYHBIX XKMUBOTHBIX M YEJIOBEKA: MBIIIEYHAs CHCTEMA.
Pednexc. CkeneTHbIE MBI U UX paboTa.

[Mutanne oprann3mMoB. IlormomieHrne BOBI, YTIEKUCIOTO ra3a U MHUHEPAIBHBIX BEIIECTB pacTeHUSMH. [InTaHWe KUBOTHBIX.
BryTpumnonoctHoe u BHYTPHKIETOYHOE MHINEBapeHue. [InTaHWe MO3BOHOYHBIX J>KUBOTHBIX. OTHENBl NMHUIIEBAPUTEIHHOTO
TpakTa. [InmeBapuTenbHbie ene3sl. [TumeBapuTenbHas cucTeMa 4ejJoBeKa.

Jpixanue opranusmoB. [lpixanue pacteHuid. /IpixaHue >xuBOTHbBIX. [Iuddy3us ra3oB uepe3 moBepXHOCTH KieTku. KoxkHoe
nbixaHue. JlpixatenpHas moBepxHOCTh. JKabepHoe W JiérouHoe JpIxaHue. J[pIxaHMe MO3BOHOYHBIX JKMBOTHBIX M UEJIOBEKA.



OBOJIONNOHHOE YCIOXHEHHE CTPOCHMs JETKMX IO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas cucTeMa 4eloBeka. MexaHu3M
BEHTWILMHN JIETKUX y ITUI] X MICKOIHUTAOMMX. Perymsiuns npixanus. J[prxateabHbie 00bEMBI.

TpaHcnopT BELIECTB Yy OpraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHUi. TpaHCHOPT BEILECTB y >KUBOTHBIX. KpoBeHOCHas
cucreMa u e€ opranbl. KpoBeHOCHas crcTeMa MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. Cepliie, KpOBEHOCHBIE COCYMBI H KPOBb.
Kpyru xpoBooOpateHns. DBOIOIMOHHBIE YCIOXHEHUS CTPOSHHS KPOBEHOCHOH CHCTEMBI TIO3BOHOYHBIX XKMBOTHBIX. PaboTta
cepAua u e€ peryJsinus.

Brinenenue y opraHusmoB. Brinenenue y pacteHuil. Beinenenue y sxuBoTHBIX. CokpaTHTenbHble Bakyosd. Oprassl
BbIJIeTIeHUs. DuIbTpalys, ceKpenust 1 00paTHOe BCAChIBaHHWE KaK MEXaHM3MBI PadOTHI OpraHOB BbleiaeHUs. CBs3b IOJIOCTH
Tesa ¢ KPOBEHOCHOM U BBIAETUTEIBHON cucTeMaMu. BeijiesieHe y MO3BOHOUHBIX JKUBOTHBIX U uenoBeka. Ilouku. CTpoeHue u
¢yHkronnpoBanue HeppoHa. OOpazoBaHHE MOYH y YEIOBEKA.

3amuTa y OpraHu3MOB. 3alUTa y OJHOKJIETOYHBIX OpraHm3MoB. CHopbl OakTepuii M LMCTHl NPOCTEHIINX. 3almuTa y
MHOT'OKJIETOUHBIX pacTeHuil. Kytuxyna. CpeacTsa nacCUBHOM U XUMHUYECKON 3aIUThI. DUTOHIMIBL.

3amuTa y MHOTOKJICTOYHBIX KHBOTHBIX. [IOKpOBBI M X MPOM3BOIHBIE. 3alUTa OpraHn3Ma ot OonezHeid. IMMyHHas cuctema
yenmoBeka. KIeTodHsI 1 TyMOpaNbHBI IMMYHHATET. BpoXXa€HHBIN 1 PpHOOpeTEHHBIN cnennuiecknii UMMyHHUTET. Teopus
KJIOHAJBHO-cenekTuBHOrO uMMyHHTeTa (I1. Opmmx, @. M. beprer, C. Torerasa). BocnanurenpHbIe OTBETH OpraHu3MoB. Pois
BPOXKAEHHOTO NMMYHHTETA B PA3BUTHN CHCTEMHBIX 3a00JI€BaHHM.

PaznpaxuMocTs M peryisanus y oprann3MoB. Pa3npaknMoCTh y OZHOKIETOUHBIX OpraHM3MoB. Taxcucel. PazgpakuMocts u
perynsanus y pacTeHuid. PocToBble BemecTBa 1 UX 3HAUCHHE.

HepBHas cucrema u peduieKTOpHas peryisuus y )KMBOTHBIX. HepBHasi cuctema M €€ OTAeibl. DBOJIOIMOHHOE YCIOKHEHUE
CTPOEHHSI HEPBHOM CHCTEMBI Yy )KMBOTHBIX. OT/IENbI TOJIOBHOTO MO3Ta MO3BOHOYHBIX XMBOTHBIX. Peduiekc M peduiekTopHast
nyra. be3ycnoBHbIE U YCIIOBHBIE PEIIEKCHI.

I'ymopanbHas peryssiys U SHIOKPUHHAs CHCTeMa XHBOTHBIX M desioBeka. JKee3sl HHIOKPUHHON CHCTEMBI M MX TOPMOHBI.
JeticTBre ropMoHOB. B3auMOCBsI3b HEPBHOI M SHIOKPUHHOM cucteM. I nnoranamo-runodusapHas cuctema.

JemoncTpauun

IToptper: U. I1. I1aBnos.

Tabmuubr u cxembl: «OTHOKIETOUHBIE BOAOPOCINY, «MHOTOKIETOUHbIE Bogopociny, «bakrepum», «IIpocreiimmey», «OpraHsl
[[BETKOBBIX pacTeHHi», «CHCTEeMbl OpPTraHOB ITO3BOHOYHBIX J>KMBOTHBIX», «BHyTpeHHee CTpOeHHE HAceKOMBIX», «TKaHH
pactenuii», «KopHeBble cucteMbl», «CtpoeHne credmst», «CTpoeHHE JTHCTOBOW IUTACTUHKM», «TKaHU JKMBOTHBIX», «CKener
yenoBeka», «[lumeBapurensHas cucrema», «KpoBeHocHas cucremay», «JlpixarenpHas cuctema», «HepBHas cuctemay,
«Koxa», «MplmedHas cucrema», «BpigenurtensHas cucteMa», «OHIOKpUHHas cucteMay», «CTpOEHHE MBIIIIBIY,
«ImmyHuTeT?, «KHeuHononocTHee», «CxeMa NMUTaHUS pacTeHuit», «KpoBEHOCHBIE CHCTEMBI IO3BOHOYHBIX >KHBOTHBIXY,
«Ctpoenue ruapel», «CTpoeHHe IulaHapum», «BHyTpeHHee cTpoeHHe AOXIeBoro uepss», «HepBHas cuctema pbiO»,
«HepBHas cucrema narymku», «HepBHas cuctema npecMbikaromuxcs», «Hepsnas cucrema nruny, «HepBHas cucrema
MIleKonuTaromuxy», «HepBHas cucrema yenoBeka», «Peduekcy.

O6opynoBaHHe: CBETOBOH MHUKPOCKOII, MUKPOITPENapaThl OJHOKIETOYHBIX OPTaHU3MOB, MUKPOIIPENapaTsl TKaHEH, PAKOBUHBI
MOJUTIOCKOB, KOJUICKIIMM HAacEKOMBIX, MIVIOKOXKHX, JKHBBIE 3K3EMIUIIPbl KOMHATHBIX PACTEHWH, repOapiy pacTeHHH PasHBIX
OTZEJOB, BIIAXHBIC IIpEHaparhl >KUBOTHBIX, CKENEThl IO3BOHOYHBIX, KOJUICKIMHM OECIIO3BOHOYHBIX >KHBOTHBIX, CKEJET
YeJloBeKa, 00OpymoBaHME JUIS JEMOHCTPAMU TOYBEHHOTO M BO3JIYLIHOTO IUTAHWS PAacTeHWH, pacIIeINICHHs Kpaxmanaa |
OerKoB 1o eiicTBieM (hepMEeHTOB, 000PYNIOBaHKE Ul IEMOHCTPALMH OMBITOB 10 U3MEPEHHUIO )KU3HEHHON EMKOCTH JIETKHX,
MeXaHN3Ma JbIXaTeIbHBIX IBMXCHUH, MOJIEJIN TOJIOBHOTO MO3Ta PA3JIMYHBIX KUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TKaHeld pacTeHUN.

JladopaTopHasi pa6ora «/3yueHne TKaHel KHUBOTHBIX).

JlaGopaTopHas padoTa «/I3yyeHne OpraHoB I[BETKOBOTO PacTEHU.

Tema 10. PazMHo:keHMe U pa3BUTHEe OPraHN3MOB

@DopMBI pa3MHOXKEHHMS OPTaHM3MOB: Oecroioe (BKJIIOYAs BETE€TaTHBHOE) M IOJIOBOE. Buabl 0ecrmonoro pa3MHOXEHHS:
MOYKOBAHNUE, CIOPYIIIINS, parMeHTaIys, KITOHHPOBAaHHUE.

ITonoBoe paszmuoxkeHue. IlonoBble kieTku, uau ramersl. Meio3. Cragum Mmeiosa. IloBeneHue XpoMocoM B MelHo3e.
Kpoccunrosep. bronornueckuit cMbIci Mei03a 1 OJIOBOTO Ipoliecca. Meio3 1 ero MecTo B )KU3HEHHOM IHKJIE OPraHM3MOB.
[IpensapozpimeBoe pasBurhe. 'amerorene3 y kuBOTHBIX. [losoBbie xeine3bl. OOpa3oBaHMEe M Pa3BUTHE IIOJIOBBIX KIIETOK.
Cnepmatorenes u ooreHes. CTpoeHHe NOJIOBBIX KJIETOK.

OmonoTBOpeHHe M SMOpPHOHAIBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI  OIUIOJOTBOPEHUS: HapyXKHOE, BHYTPEHHEE.
[TapreHorenes.

WNHauBuayaspHOE pa3BUTHE OPTAaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAyKa O Pa3BUTHH OpPTaHU3MOB. Mopghocenesz — oona u3
2nasHuIXx npobaem ambpuonocuu. Konyenyus mopgoeenos u modenu mopgoeenesa. Ctanun dMOpUOTEeHE3a KUBOTHBIX (HA
npumepe Jirymkn). JpoGnenne. Tumbl npobnenus. Jemepmunupogannoe u nedepmunuposannoe opobaenue. bracmyna,
munet 6aacmyn. OcoOOEHHOCTH IPOOJICHNS MIICKOMUTAIONMX. 3apOJBIIIEBbIC JUCTKH (TacTpyisinus). 3akiagka OpraHoOB U
TKaHEH W3 3apOJBIIICBBIX JHCTKOB. B3amMmHOe BimsSHHME dacTell pa3BHBAIOIIETOCS 3apoiblma (3MOpHOHANBbHAS HWHIYKIUS).
3akajika MIaHa CTPOEHHS KHBOTHOTO KaK Pe3yJIbTaT MepapXHUECKUX B3aMMOJEHCTBUII reHOB. BrimsHie Ha sMOpHOHAIBHOE
pa3BUTHE PA3IMYHBIX (PAKTOPOB OKPY’KAIOLIEH CPE/IbI.

Poct n pazButue xuBOTHBIX. [TocTomMOproHansHBIN nepuon. Ilpsimoe u Henpsimoe paszBuTHe. PasBurie ¢ Meramopdo3oMm y
0eCrO3BOHOYHBIX ¥ II03BOHOYHBIX JKMBOTHBIX. buHojorniyeckoe 3HadeHHWE TMPSIMOrO0 W HENPSMOTrO pasBUTHS, HX



pactipocTpaHeHrne B TpHpoie. THIBI pPOCTa JKUBOTHBIX. DakTOPHI PEryisH POCTa JKUBOTHBIX M dYenoBeka. Craanu
MOCTAMOPHOHATIFHOTO Pa3BUTHS y JKUBOTHBIX M dYeloBeKa. Ilepmonasl oHTOreHe3a denmoBeka. CrapeHHE W CMEpPTh Kak
OHOIIOTHYECKHE TIPOLIECCHI.

Pasmuoxxenue u pa3sutne pactenil. [[amerodur u cnopoput. Meiio3 B )KU3HEHHOM LuKJIe pacTeHuid. OOpazoBaHue CIIOp B
mporecce Meio3a. ['ameroreHe3 y pacteHuil. OTIOOOTBOpEeHHE U pa3BUTHE pPACTUTEINBHBIX OpTaHU3MOB. J[BoifHOE
OIJIOZIOTBOPEHHE Y IIBETKOBEIX pacTeHnil. OOpa3oBaHue M Pa3BUTHE CEMEHHU.

MexaHU3MBI PEryIaLUU OHTOT€He3a Y PACTEHUN U AKUBOTHBIX.

JdeMoHcTpanuu

IMoptpetst: C. I'. HaBammn, X. [HIneman.

Tabmuupr 1 cxembl: «BereraTuBHOE pasMHOXeHHE», « TUIBI Oecronoro pasMHOXKEHUs», «Pa3zMHOXKEHHE XJIaMUIOMOHAIBI,
«Pa3MHOXeHHUe 3BIVIEHBI», «Pa3MHOXeHue ruapel», «Mehos3y», «XpoMocomsl», «I'ameroreHes», «CTpoeHHE SHIEKIETKH U
cnepmaro3onga», «OCHOBHBIE CTaJuM OHTOreHe3a», «lIpsiMoe M HempsMoe pa3Butue», «Pa3BuTHe MalCKOro Xykay,
«Pa3zButne capanum», «Pa3ButHe nATYmIKW», «/IBOWHOE OIUIOZOTBOPEHHE Y HBETKOBBIX pacTeHHN», «CTpOeHHE CeMsH
OJIHOZIOJIBHBIX U JIBYAOJbHBIX PacTEHUI», «KU3HEHHBIN LUK MOPCKOM KamycThl», «KU3HEHHBIN LUK MXay, «Ku3HEHHBIH
IIUKJT TATIOPOTHHKAY, «KW3HEHHBII IUKI COCHBI.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, MHKPOIIPENaparhl SIMIEKICTOK W CHepMaTo30uaoB, Monenb «Llukim pa3BuTHs
JSTYIITKA.

JlaGopaTopHas padoTa «/I3ydeHne CTpOSHHS MTOJOBBIX KIETOK Ha TOTOBBIX MHKPOIIPETIapaTaxy.

IIpakTnyeckas padora «BpIiBIeHHE IPU3HAKOB CXOJICTBA 3apOBIIIECH TO3BOHOYHBIX JKUBOTHBIX ).

JladopaTopnasi paboTa «CTpoeHHE OPTraHOB Pa3MHOKEHUS BBICIIIUX PACTEHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH H H3MEHYHUBOCTH OPraHN3MoOB

Hcropus cTaHOBIICHHMST W DPa3BUTHS TEHETHKM Kak Hayku. Paborel I. Menpens, I'. ne ®pwuza, T. Moprana. Poup
OTEUECTBEHHBIX YU€HBIX B paszButuu reHetuku. Pabotel H. K. KomwsroBa, H. U. BaBunosa, A. H. benoszepckoro, I'. .
Kapneuenxo, }0. A. ®unumaenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIC TCHETHUYCCKUE TTOHATHA W CUMBOJBI. | OMOIIOTHYHBIE XPOMOCOMBI, aJICIbHBIC T€HBI, AIbTEPHATHBHBIC MPHU3HAKH,
JIOMUHAHTHBIA U PELIECCUBHBIN MPHU3HAK, TOMO3HUIOTa, TETEPO3UTOTa, YHCTAs JIMHUS, THOPUIBL, TeHOTHII, (heHOTHT. OCHOBHEIC
METOMBI TEHETUKU: THOPUIOIOTUICCKUH, UTOIOTUIECKUNA, MOJEKYIIIPHO -TeHE THICCKHA.

JemoHncTpauun

IToptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Koxsnos, H. U. Basunos, A. H. benozepckuii, I'. 1. Kapneuenko, 1O.
A. ©unumuenko, H. B. Tumogeer-PecoBckuid.

Tabnuupt u cxembl: «MeTobI FeHETHKIY», «CXEeMBbI CKPEIIUBAHUS.

JlabopatopHas padora «/{pozoduia kak 0OBEKT TeHETUUECKIX UCCIIEIOBAHHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBoiii 3axkoH MeHens — 3aKOH €IMHO00pa3usi THOPUIOB TMEepBOTo MmokoyieHus. [IpaBuio
JOMUHHUpOBaHUA. BTopoil 3akoH MeHens — 3aKOH pacIieIuIeHHs] MpHU3HaKoB. lluTonorndyeckne OCHOBBI MOHOTHOPHUIHOTO
CKpEeIIMBaHUs. [ MOTE3a YHCTOTHI TaMeT.

AHanuzupyromiee ckpemuBaHue. [IpoMeXyTOUHBIH XapakTep HaclieoBaHHS. PaclieluieHne NPU3HAKOB TPH HETIOJHOM
JIOMAHHUPOBAHUH.

Jurunbpunnoe ckpemmBanue. Tpetuid 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO HAClieIOBaHUS NMpU3HAKOB. Lluromorndeckue
OCHOBBI IUTHOPUIHOTO CKPEIINBAHMS.

CueruteHHOe HacliefoBaHue Npu3HakoB. PaGotel T. Moprana. CrernieHHOe HaclieIOBaHWE T'CHOB, HApYIICHHE CICTUICHHUS
MEXy TeHaMH. XpOMOCOMHas TEOPHsI HaCJIE€ACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIN MEXaHH3M OIpeNeNeHUs Iojla. AyTOCOMBI M MOJIOBBIE XPOMOCOMBL. ['OoMOramMeTHBIi U
reTeporaMeTHbIN moj. I'eHeTHueckas cTpykTypa IoJIoBBIX XpoMocoM. HacrienoBanue npru3HAKOB, CIETIIICHHBIX C ITOJIOM.
I'enotun kak wnenocrtHas cucrema. llielioTponuss — MHOXECTBEHHOE JAEHCTBUE TIeHa. MHOXKECTBEHHBIN allIeNIU3M.
B3anmonelicTBre HeaienbHbIX TeHOB. KoMIuieMeHTapHOCTh. Dnuctas. [lonumepust.

I'eHeTHUYeCKUi KOHTPOITL PA3BUTUS PACTCHHH, )KUBOTHBIX M YEIIOBEKA, a TaKXkKe (DU3MOIIOTUIECKUX IMPOIECCOB, MOBEACHUS H
KOTHUTHBHBIX (DYHKIWHA. ['eHeTHuecKkne MeXaHW3MBl CUMOMOTCHE3a, MEXaHHW3MBI B3aMMOICHCTBUS «XO3SHH — IapasuT» U
«XO3SIMH — MHKpOoOHMoM». ['eHeTHyeckue acleKThl KOHTPOJS W HM3MEHEHHs HACICJACTBEHHON HWH(pOpPMAIWU B IMOKOJICHUSIX
KJIETOK ¥ OPTaHU3MOB.

JemMoHcTpanuu

Hoptpetsi: I'. Menaens, T. Mopras.

Tabmumel u cxembl: «[lepBoiii 1 BTOpol 3akoHBI MeHnens», «Tpetuit 3akoH MeHenss», « AHATU3UPYIOIIee CKpEITUBAaHUEY,
«HemnonHoe nomumHHMpoBaHWe», «CIEMIICHHOE HACIEIOBAHHWE IMPHU3HAKOB y Apo3oduisl», «l'eHeTnka momay, «KapuoTtum
yenoBekay, «Kapuotum apo3odpmibly, «KapuoTun nTuisn», «MHOKECTBEHHBIH ajulen3mM», «B3anMoaeicTBre TeHOBY.
O6opymoBaHue: MOJAENs IS JEMOHCTpPAIlMH 3aKOHOB €IWHOO0Opasus THOPHIOB IEPBOTO TOKOJCHUS W PaCHICTHICHHS
MPU3HAKOB, MOJENb IS JIEMOHCTpAIlMM 3aKOHA HE3aBHUCHMOTO HACJEJOBaHMSA MPU3HAKOB, MOJENb IS JEMOHCTpaIud
CIICTITICHHOTO HAaCJIeOBaHM IPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpoIpenapart: «J{po3zodmay.

IpakTHyeckas padora «I3ydenue pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS Y APO30QHIBIY.

IpakTHueckas padora «I3ydenue pe3yabTaTOB TUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(MHIBIY.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHBOCTH



B3anmonelicTBue reHoTHMIAa HW Cpenbl Tpu (GOpMHUpPOBaHMM (QeHoTuna. M3MEeHYMBOCTh NpH3HAKoB. KadecTBEHHBIE U
KOJIMYECTBCHHBIE IPU3HAKU. BUibl M3MEHUYNBOCTH: HEHACIIECACTBEHHAS M HACIICCTBEHHAS.

MoaupukannonHas W3MEHYHBOCTh. Poib cpenpl B (popMHpOBaHMH MOIM(PHUKAMOHHOW H3MeH4YMBOCTH. HopMma peaknmu
npr3HaKa. Bapnanuonssnii psx u BaprannonHas kpusas (B. Moranacen). CBoiicTBa MOau(pUKaIMOHHOW H3MEHINBOCTH.
I'eHoTunuyeckass u3MeHYMBOCTh. CBOMCTBA T€HOTHIIMYECKOH W3MEHYHMBOCTH. BHIOBl TeHOTUNMHMYECKOW HM3MEHYMBOCTH:
KOMOHMHATHBHAsI, MyTaIl[IOHHASI.

KomOunHaTHBHasI ©I3MEHYMBOCTE. Meii03 U 1oJI0BOM Npoliecc — 0OCHOBa KOMOMHATHBHOW M3MEHYHUBOCTH. Pojib KOMOMHATHBHON
M3MEHYMBOCTH B CO3[JaHIH TEHETUUECKOTO Pa3HO00pasus B Ipeenax 0JHOTO BU/A.

MyrtanuoHHass U3MEHYMBOCTb. Buabl MyTanuil: TeHHbIE, XPOMOCOMHBbIE, IeHOMHble. CIIOHTaHHBIC W UHIYyLHUPOBAaHHBIC
MyTaluy. SnepHele M LUTOILIa3MaTudeckue MmyTtanuu. CoMaTHyeckHe M IOJIOBbIE MyTaluu. [IpHUMHBI BO3HHUKHOBEHUS
MyTanuid. MyTareHsl ¥ UX BIUSHHE HAa OPraHU3MbI. 3aKOHOMEPHOCTH MYTAI[MOHHOIO Ipolecca. 3aKOH IOMOJIOIHMUYECKUX
psAa0B B HacaeacTBeHHON n3MeHuuBocty (H.M. BaBunos). BHesaepHas H3MEHUUBOCTD U HAC/IEACTBEHHOCTb.

Onuzenemuxa u 3NUSEHOMUKA, PONb INULEHEMUYECKUX (PAKMOPO8 6 HACIeO08aAHUU U USMEHYUBOCHU (EeHOMUNUYECKUX
NPU3HAKOS Y OP2AHUZMOB.

JdemoHcTpauun

IToptpertst: I'. ne ®pus, B. Moranncen, H. U. BaBunos.

Tabmuuer n cxemsl: «Buapl nm3meHdmBOCTH», «MoaudUKaMoOHHass H3MEHYUBOCTH», «KOMOMHATHBHAas W3MEHYHBOCTBHY,
«Meiio3», «OmnogoTBopeHney, «I eHeTnaeckue 3a00eBaHUs YeTI0BeKay, «BUIBI MyTaIHiD».

O0opyznoBaHue: )KUBbIE U repOapHble SK3eMIUIIPbl KOMHATHBIX pacTeHHui, pucyHkH ((ororpadum) KUBOTHBIX C pa3IMYHBIMU
BUAaMU U3MEHYHBOCTH.

JlaGopaTopHas padora «l/ccienoBaHue 3aKOHOMEPHOCTEH MOAUGUKAIIMOHHON U3MEHUUBOCTH. [locTpoeHUe BapHAIIMOHHOTO
psifa U BapuallMOHHOM KpUBOI.

IIpakTuyeckas padora «MyTtanuu y 1po30duiisl (Ha TOTOBBIX MUKpOIIpenaparax)y.

Tema 14. I'eneTuka 4enoBeka

Kaprotun genoeka. MexyHapoHas IporpaMMa HUCCIEAOBaHUS I'€HOMA YeJIoBeKa. MeToIbl H3yUCHHsI TeHETHKH YeI0BEKa:
TCHEAJIOTHIECKUH, OIM3HEIOBBIH, IUTOTCHETHYECKUH, MOMYIAMOHHO-CTATUCTUYECKUH, MOJICKYIIPHO-TCHETHIECKHUI.
CoBpeMeHHOE OTpe/eNIeHNe TEHOTHIIA: TIOJIHOTEHOMHOE CEKBEHHPOBAaHNE, TCHOTHITMPOBAHHUE, B TOM 4ncie ¢ momoisio [11[P-
aHanuza. Hacnencreennsle 3a0oseBanns denoBeka. [ eHHbIe 1 XpOMOCOMHBIE 0OJI€3HH YenoBeka. bone3Hn ¢ HacneCTBEHHOH
MPEPACIIOJIOKEHHOCTBIO. 3HAYEHHE MEIWIMHCKON T€HETHKH B IIPEAOTBPALICHUM W JICUCHUH TE€HETHUCCKHX 3a00JeBaHUM
4eJloBeKa. MeaMKO-TeHeTHYeCKoe KOHCYJIbTHpoBaHHE. CTBOJOBBIE KIETKU. [IOHATHE «IreHeTHYeCcKOro rpysay. ODTHYecKHe
ACTIEKThI HCCJICZIOBAaHHUM B 00IaCTH pelakKTHPOBAHNS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOphl MOBBIIIEHHOH YYBCTBUTEILHOCTH 4eEJOBeKa K (HU3MYECKOMY M XHMHYECKOMY 3arpsi3HCHHUIO
OKpy>Kkaromei cpeapl. I'eHeTHuecKast MpeapacioIoKeHHOCTh YelI0BeKa K MaTOJIOT HsIM.

JdemMoHcTpauuu

Tabmuier u cxemsl: «Kapuotunm dvenmoBeka», «MeToabl H3ydeHHsI TEHETHKHM YeNoBeKay, «[eHeTndeckue 3a0oJeBaHUA
YeJIOBEKay.

IpakTnuyeckas padora «CocTaBleHHE U aHAJIU3 POJOCIOBHOMNY.

Tema 15. Cejiexkuusi OpraHu3MoB

JomecTukauus U cesekuus. 3apoxaeHue cenekuuu u gomectukauuu. Yuenue H. . Basunosa o LlenTpax npoucxoxxaeHus u
MHOT000pa3usl KyJIbTYPHBIX PAacTeHUH. Posb cenekiyy B CO3MaHWM COPTOB PACTEHUH M MOPOA >KMBOTHHIX. COpT, IOpoAa,
ImTaMM. 3aKOH TOMOJIOTHYECKHX PSAJOB B HacieICTBeHHOH m3MeHunBocTH H. 1. BaBnioBa, ero 3HaueHne ajst CeJIeKIMOHHOM
paboTHI.

MeTompl CENeKIMOHHOM paboThl. VCKYCCTBEHHBIH OTOOp: MAacCOBBIH M HMHIAWBHIYaJIbHBIM. OTamsl KOMOWHAIIMOHHOM
cenekuuu. McnbiTanue npousBoauTeNiel 1o notoMcTBy. OTOOp MO TEHOTHUILy C NMOMOLIBIO OLEHKH (EHOTHIA IIOTOMCTBA U
0TOOp 1O reHOTHUITY ¢ ToMonIbio aHanuza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJl CeNEeKIMOHHOW paboThl. PanmanvoHHBIM M XMMHUYECKHH MyTareHe3 Kak HMCTOYHHMK
MyTanuil y KyJbTypHBIX (hopM opraHu3MoB. Mcnonbp30BaHHe TEHOMHOTO PelaKTHPOBaHMS U METOJ0B peKkoMOMHaHTHBIX JJHK
JUTSL TIOJTy9IEHUsI NCXOHOTO MaTepuaa ISl CEJIEKIHH.

[Momydenne mnomumuonnoB. BHyTpuBumoBas rtuOpuausanus. bIM3KOPOJICTBEHHOE CKpELIMBAaHWE, WIM WHOPWAWHT.
Heponcteennoe ckpemmBanue, wim ayTOpuauHr. ['erepo3nc M ero mpu4uHbL lcnonb3oBaHWe reTepo3nca B CEJEKIHH.
Otnanénnas rubpunmsanms. [Ipeonosnenne Oecriogusi MEXBHIOBBIX THOPHIOB. JIOCTHXKEHUS CENIEKIMM PpacTeHHH H
JKUBOTHBIX. «3eNéHas pesonoyusy.

CoxpaHeHHE 1 N3ydeHHNE TeHETUUECKUX PECYPCOB KYIbTYPHBIX PACTEHUI M MX AUKHUX POIUYEH IS CO3MaHNS HOBBIX COPTOB U
THOPHUIOB  CENBbCKOXO3SHCTBEHHBIX KYJIBTYp. /M3yueHue, coxpawenue u YnpasieHue 2eHEMUYeCKUMU pecypcamu
CeNbCKOXO03AUCMBEHHBIX U NPOMBICTIOBbIX ICUBOTMHBIX @ YEJIAX VAYUUEHUS CYWEeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, JTUHULL U
Kpoccog, 8 MOM Yucie ¢ NpUMeHeHUeM COBPEMEHHBIX MemO008 HAYUHBIX UCCIe008aHUl, NEPedosbix uoel U nepCneKmueHbIX
MexXHON02UU.

JemoHcTpauuu

Hoptpets: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1. Jlykesanenko, b. JI. Actaypos, H. bopaoyr, . K.
Benses.



Tabmumel 1 cxeMbl: «L[eHTpBI IPOUCXOKIEHUSI 1 MHOTOOOPa3usl KyJbTYPHBIX PAacTeHUI», «3aKOH TOMOJIOTUYECKUX PSAIOB B
HACJICICTBEHHOW N3MEHYNBOCTHY, «METOBI cenekumny, «OTnanéHnas rudpuauzanus», «MyTareHesy.

JlaGopaTopHas padoTa «/I3ydeHne cOpTOB KyIbTYPHBIX PACTEHUH U TIOPOJI JOMAITHUX KHBOTHBIXY.

JlaGopaTopHas padoTa «/I3ydeHrEe METOIOB CENEKIINN PACTCHUI.

IIpakTnuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOMBI M TOCTHXKEHUS CENIEKITNH PACTCHUH M )KMBOTHBIX (Ha CEJCKIIMOHHYIO CTAHIUIO, INIEMEHHYIO
(hepMy, COPTOUCTIBITATENEHBIA YYaCTOK, B TEINIMYHOE XO3HUCTBO, B TAOOPATOPHIO arpOYHUBEPCUTETA WIH HAYIHOTO LICHTPA)Y.
Tema 16. buoTexHOJIOTHSA M CHHTETHYECKAsI OMO0JIOTHS

OOBEKTHI, HCIOJB3yeMbIE B OMOTEXHOJOTHH, — KJIETOYHBIC W TKAHEBBIC KYJIbTYPHI, MUKPOOPTaHU3MBI, X XapaKTCPHCTHUKA.
TpagunuoHHAs OMOTEXHOJIOTHS: XJIeOOCUeHHE, MOMYyYCHHE KHCIOMOJIOYHBIX IPOAYKTOB, BUHOACIHE. MUKPOOHOIOTHUCCKHIA
cunTte3. OOBEKTHl MEKPOOUOJIOTHYCCKUX TeXHONOTHH. [Tpon3BoACTBO OeKka, aAMUHOKUCIIOT U BUTAMUHOB,

Coznanue TeXHOJOTUH U MHCTPYMEHTOB IIeJICHANPABIEHHOTO U3MEHEHHUSI U KOHCTPYHUPOBAHUSI TEHOMOB C II€JIbIO MOJIYUYEHUS
OpPTraHMU3MOB U X KOMIIOHEHTOB, COJICPIKAINX HE BCTPEUAIOIINECS B IIPHPOJIe ONOCHHTETUICCKHE Ty TH.

Knetounas wmxeHepus. MeTonpl KylIbTypel KIETOK M TKaHeH pacTeHHil W XuBOTHBIX. Kpmobanku. ComaTmueckas
ruOpugm3anis ©W coMaThieckuid sMmOpuoreHe3. lcmonp30BaHME TallIONJOB B CENEKIMH pacTeHWi. [lonyuenue
MOHOKIOHANbHBIX aHmumen. Mcnonv308anue MOHOKIOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE
OIUIOOTBOpPEHUE. PEKOHCTpyKLUs SHIEKIETOK M KIOHMPOBAaHHE HUBOTHBIX. METOA TpaHCIUIAHTALUU sJep KIETOK.
Texnonoeuu 0300po8ieHUs, KYIbMUBUPOBAHUSA U MUKPOKIOHANLHOZ0 PA3SMHONCEHUSL CElbCKOXO3AUCMBEHHBIX KYIbIMYD .
XpoMocoMHasl U TeHHasl HHKeHepHs. VICKycCTBEHHBIN CHHTE3 TeHa U KOHCTpyupoBanue pekomoOuHantHbiX JJHK. Cozdanue
MPAHC2EHHBIX Op2anu3mMos. JIoOCTIKEHNS U TIePCIIEKTUBBI XPOMOCOMHOM U T€HHOW WHXKEHEPUHU. DKOJIOTUIECKUE U ITHUECKUE
po0JIeMbl TeHHOM HHXXEHEpHU.

Menununckue OuotexHosnorud. IloctrenHomuas 1udposas wmeauiuua. [IIP-muarnoctuka. MeTaOOJOMHBIN — aHAJH3,
TEHOLIGHTPUUYECKUN aHaJu3 MPOTeOMa YeJIOBEKa JJIsl OIICHKH COCTOSHUSI €ro 370pOBbs. VCMoNb30BaHUE CTBOJIOBBIX KJIETOK.
Taprernas Tepanust paka. 3D-OmowmmkeHepus It pa3paboTKH (HYHOAMEHTANBHBIX OCHOB MEAMIWHCKUX TEXHOJOTHH,
CO3/1aHMsI KOMIDICKCHBIX TKaHEl cOYeTaHHEeM TEXHOIIOTHI TPEXMEPHOTO OHOTIPHHTHHTA U cKad(OIIMHTa IS peIIeHUs 3a1aq
NEPCOHATU3UPOBAHHON MEAULIMHBI.

Co3maHre BEKTOPHBIX BaKIWH C IO OOecTeueHnss KOMOMHHPOBAaHHOHN 3amuThl oT Bo30Oynuteneit OPBU, ycranoBneHme
MOJICKYJIIPHBIX MeXaHU3MOB (QyHKInoHupoBanus PHK-comepikamux BHPYCOB, BBI3BIBAIOIINX OCO0O OMAcHBIC 3a00JIEBaHUS
YeJIOBEKA M )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuupl 1 cxemsl: «lcroiap30BaHHE MHUKPOOPraHW3MOB B IPOMBIIUICHHOM HpPOU3BOJCTBEY, «KieToyHas WHXKEHEpUs»,
«["eHHast UTHXXEHEPUSI».

JlabopaTopnasi pa6ora «/3yueHrne 00beKTOB OMOTEXHOIOTUIY.

IIpakTnueckas padora «[lomydyeHne MOIOYHOKHUCIIBIX IPOIYKTOBY.

IOkckypeusi «bUOTEXHOJOTHS — BaKHEHIas MPOU3BOJIUTENIbHAS CHJIa COBPEMEHHOCTH (Ha OHOTEXHOJIOTHYECKOE
TIPOM3BOJICTBO)».

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 BUOJIOI'NMUA HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBauBaeT TPeOOBaHUS K pE3yJbTaTaM OCBOCHHS OOYYAIOIIMMHUCS TMPOrPaMM CPEIHEro OOIIero
06pa3013aHI/151: JIMYHOCTHBIC, METANTPEAMETHBIC U TIPEIMECTHLIC.

B cTpykType JTMYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOrPaMMbI MO OHOJOTHU BBIACICHBI CIEIYIONIHNE COCTABISIOIINE:
OCO3HaHHE OOYUYAIOMIMMUCS POCCHICKOH TPaKIaHCKOHN MICHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIEHOCTH U
CaMOOTIPENICIICHUIO, Haluuue momusayuu K OOyUCHHIO OWOIIOTHH, yeleHanpasienHoe passumiue BHYTPEHHUX YOCSKICHUH
JMYHOCTH Ha OCHOBE KITFOYEBBIX IIEHHOCTEH M MCTOPHUYCCKUX TPATUIMNA Pa3BUTHA OUOJIOTHYECKOTO 3HAHUS, 20MOBHOCHb U
CcnocobHocms 00YIAIONIUXCS PYKOBOJICTBOBATHCS B CBOCH JEATEIBPHOCTH IICHHOCTHO-CMBICTIOBBIMH YCTAaHOBKAMU, MIPUCYIIUMHU
cucteMe OMOJOTHYECKOTO 00pa30BaHUs, HAIUYUe NPABOCO3HAHUS YKOIOTHYCCKON KYIBTYPBI, CHOCOOHOCHU cmasums eI U
CTPOHWTH )KU3HCHHBIC IIJIaHBL.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOTPAMMBI MO OWOJOTMH OCTHTAIOTCS B CIWHCTBE Y4eOHOHW W BOCHHUTATEIHLHOU
JACATCIBHOCTH B COOTBETCTBUM C TpaAUIIHOHHBIMH pOCCI/II\/’ICKI/IMI/I COIMMOKYJIbTYPHBIMHU, HCTOPUYECKHUMHU H JYXOBHO-
HpPaBCTBECHHBIMU ICHHOCTAMU, NPUHATHIMA B O6H_IeCTBe nmpaBujiaMu W HOpMaMH TIOBCJACHHUA U CHOC06CTBy}OT mnmpoueccam
CaMOIIO3HaHUA, CAMOBOCIIMTAHUA U CAMOPA3BUTHUA, PA3BUTHUA BHyTpeHHeﬁ O3NIHUN JTUYHOCTH, NATPUOTU3MA U YBAXKCHUSA K
3aKOHY W TIPaBOIOPSIKY, YENOBEKY TpyJa M CTapIieMy IOKOJCHHIO, B3aMMHOTO YBaXCHUS, OCpEKHOTO OTHOIICHHUS K
KYJbTYPHOMY HaclleUI0 ¥ TpaJulUsM MHOTOHAaI[MOHAJIbHOrO Hapojaa Poccuiickoit ®denepanuu, npupojie U OKpY’KarolieH
cpene.

JIuuHOCTHBIE pPE3yNbTaThl OCBOCHHS YYE€OHOTO mpeamera «BHONOTHS» IOKHBI OTpa)aTh TOTOBHOCTh U CIOCOOHOCTH
00yJaroImuxcs pyKOBOJICTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEH MO3UIMEH JIMIHOCTH, CUCTEMOW IEHHOCTHBIX OPUCHTAITHIH,



MO3UTHBHBIX BHYTPEHHHUX YOEXIECHHH, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIMPEHUE
JKU3HEHHOTO OIBITA U ONBITA IEATEIBLHOCTH B IIPOLECCE PEATU3aLUU OCHOBHBIX HANPABIIEHUH BOCIIMTATEIbHON AEATEIBHOCTH,
B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOW IO3MIMH OOYYAIOIMIErocss Kak aKTHBHOTO M OTBETCTBCHHOI'O WIEHA POCCHHCKOTO
00111eCTBA;

0CO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IPaB U 003aHHOCTEH, yBa)KEHHE 3aKOHA U MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH JESATEIBHOCTH IPH CO3JAaHMU Y4YeOHBIX MPOEKTOB, pPEUICHHHM Y4YeOHBIX H
MO3HABATEJILHBIX 327124, BBIMTOJHEHUH OMOJIOTMYECKUX SKCIICPUMEHTOB;

CHOCOOHOCTB OTIPEIEISITh COOCTBEHHYIO IMO3HUIIUIO IT0 OTHOIICHHIO K SIBIICHUSM COBPEMEHHOM )KU3HH U OOBICHATH €€;

yYMEHHE YUYUTHIBATH B CBOMX JICHCTBHAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBHS JIIOAEH C pasHbIMU
yOeXKASHUSIMHU, KYJIbTYPHBIMH EHHOCTSIMU M COLIMAIBHBIM I10JI0)KEHHEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOIIECCE COBMECTHOTO BBINIONHEHMS YUCOHBIX, TO3HABATEIBHBIX M HCCIIEAOBATEIbCKIX
3ajad, yBaXHUTECIBHOTO OTHOIICHWS K MHEHHIO OIIOHEHTOB IIPH OOCY)XICHHUHM CIOPHBIX BOIIPOCOB OHOJIOTHYECKOTO
COJIEPKAHNUS;

TOTOBHOCTb K TYMaHHUTAPHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHYECKOr0 BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTD POCCHIICKOM TI'paKTaHCKONW HACHTUYHOCTH, NMATPHOTH3Ma, YBaKCHHSA K CBOEMY HapoAay, TyBCTBa
OTBETCTBEHHOCTU niepen PoauHON, TopAaocTy 3a cBOM Kpail, cBor0 PoauHy, CBOH A3BIK U KYJIbTYpY, MPOILIOE U HACTOsIIEE
MHOTOHALIMOHAJIBHOTO Hapoaa Poccuy;

INEHHOCTHOC OTHOIICHHUE K MPUPOJHOMY HACJICAWIO U NaMIATHUKaAM NPUPOAbI, JOCTUKCHUAM Poccuu B HayKe, UCKYCCTBE,
CIIOpPTE, TEXHOJIOTHX, TPYIE;

CHOC06HOCTI) OLICHUBATh BKJIaJ pOCCHﬁCKHX y‘-IéHI)IX B CTAaHOBJICHHUEC U PA3BUTUEC 6I/IOJ'IOFI/II/I, IIOHMMaHUs 3HAYCHUA 6I/IOJ'IOFI/II/I
B TIO3HAHUH 3aKOHOB MPUPOJIBI, B KU3HHU YEJIOBEKAa U COBPEMEHHOTO OOIIECTBA;

nzeiHas yoexxJEHHOCTh, TOTOBHOCTD K CIIYKEHHUIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €T0 CyAbOY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHME AYXOBHBIX HEHHOCTEN POCCUICKOTO HAPOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3THUECKOTO MTOBEACHHUS;

CIOCOOHOCTh OIICHWBATh CUTYallMI0 M IIPHHHUMATh OCO3HAHHBIC PEUICHUs, OPHUEHTHPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIC
HOPMBI U HIEHHOCTH,

0CO3HaHKE JINYHOTO BKJIa/Ia B IOCTPOCHHE YCTOHYMBOrO OyAYyILIETro;

OTBETCTBCHHOC OTHOIICHUE K CBOUM POJUTEIIAM, CO3IaHUIO CEMbH Ha OCHOBE OCO3HAHHOI'O NPUHATHSA HeHHOCTeﬁ ceMeiHoM
JKU3HHU B COOTBETCTBUU C TpAAUIIUAMU HAPOJOB POCCI/II/I;

4) 3cTeTHYeCKOT0 BOCIIUTAHHUS:

OCTCTUYECKOEC OTHOIICHUE K MHPY, BKIIOYAsA IOCTCTUKY 6LITa, Hay4YHOI'o M TEXHUYCCKOI'0 TBOpYECTBA, CIOpTa, TpyHda,
OOIIECTBEHHBIX OTHOIICHHH;

MOHUMaHHE 3MOLOHAIIBHOTO BO3/€HCTBHS KMBOM IPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAYKEHHIO B PA3HBIX BUAX UCKYCCTBA, CTPEMJICHUE MPOSBIATH Ka4eCTBA TBOPUECKON JINYHOCTH;

5) puznyeckoro BocnuTaHusi, OPMUPOBAHMSA KYJIbTYPbI 310POBbSI U IMOLMOHAJIBLHOI0 0JIArONOJTYYHsI:

MOHMMAaHWE W pealn3alys 3J0POBOrO M 0e30IacHOro oOpasa >KH3HM (370pOBOE NHTaHUE, COONIOJEHWE TUTHEHHYECKHX
NpaBWJ M HOPM, COaJaHCHPOBaHHBIA PEXNM 3aHATHH W OTABIXa, PEryJspHas (Qu3WdecKas aKTHBHOCTbB), OEpex HOro,
OTBCTCTBCHHOTI'O U KOMIICTCHTHOI'O OTHOIICHUA K CO6CTBeHHOMy (I)I/ISI/I‘-IeCKOMy 1 IICUXUYCCKOMY 3J0POBBIO;

TIOHUMAHUE HEHHOCTU MpaBUJI MHAWUBUAYAJIBHOTO U KOJUICKTUBHOTO 0e30macHOro MOBEACHUA B CUTyallUAX, YIpOXKaAOMINX
37I0POBBIO U KU3HU JIIOACH;

OCO3HAHME TOCIIECTBUN M HEMPUATHUS BPEAHBIX MPUBBIYEK (YIOTPeOICHUS alIKOT0JIs, HAPKOTUKOB, KypEHHS);

6) Tpy10BOro BOCIIMTAHMA:

TOTOBHOCTH K TPYJly, OCO3HaHHE IEHHOCTH MacTepCTBa, TPyA0Ito0ue;

TOTOBHOCTh K aKTHBHOH JESTEJLHOCTH TEXHOJOTMYECKOW M COLMAJIbHOW HANpaBIEHHOCTH, CHOCOOHOCTh MHHIIMHPOBATH,
IUIAHUPOBATh U CAMOCTOSATENBHO BBIMONHATh TAKYIO AEATENLHOCTS;

MHTEpeC K pa3InyHbIM cdepaM npodeccHOHATBHON NesITeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiei
npodeccnu 1 pearn30BBIBaTh COOCTBEHHBIC KM3HEHHbIE TUIaHbI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHIO U CaMOOOPa30BaHMIO Ha MPOTSHKEHUH BCe KH3HU;

7) 3K0JIOTHYeCKOT0 BOCTIUTAHMS:

9KOJIOTHYECKH [IEeJIeCO00pa3HOe OTHONICHNE K IPUPO/IE KaK ICTOYHUKY KM3HM Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAHUS,

TIOBBIIICHUE YPOBHA 9KOJIOTHYECKOM KYyJIbTYPBIL: npno6peTeHI/Ie OIIbITA IJIAHUPOBAHUA MMOCTYIIKOB U OLEHKHW UX BO3MOKHBIX
TIOCIIEICTBHUHN IS OKPYXKAOIIEH CpesIbr;

OCO3HaHME TI00ATFHOTO XapaKTepa HKOJIOTHYECKUX IPo0IeM U IMyTel X perIeHus;

CcroCcOOHOCTh WCTONB30BaTh MpHoOpeTaeMble MPH HM3YYEHHH OWOJIOTMM 3HAHUS M yMEHHUS NpU pPEImIeHHH IIpodIeM,
CBSI3aHHBIX C PAIMOHAJIBHBIM IIPHPOIONOIb30BAaHNEM (COONIOZEHNE TpaBHUi THOBEICHHS B NPHUPOJE, HAIPABICHHBIX Ha
COXpaHEHHE PaBHOBECHS B DKOCHCTEMAX, OXpaHy BHJIOB, SKOCHUCTEM, Onocepsl);



aKTUBHOE HEIpUSATHE [eWCTBUM, NPUHOCAIIMX Bpel OKPYKAIOIIeW NPUPOIHOM Ccpene, YMEHHE MPOrHO3UPOBATH
HEeOJIarompHUATHBIE YKOJIOTHIECKHE TIOCIEACTBHS IPEATPHHUMAEMBIX ICHCTBUI 1 MPEIOTBPAIIATh HUX;

HAJIMYAE PAa3BUTOTO HKOJOTHMYECKOTO MBIIUICHUS, JKOJIOTMYECKOH KYJIBTYPHI, OIBITa JESITEIBHOCTH SKOJOTHICCKOH
HAIPaBJICHHOCTH, yMEHHsS pPYKOBOICTBOBATbCSA MMM B II03HABATEIHbHOHN, KOMMYHHKATHBHOW ¥ COLMANBHOW TMPAKTHKE,
TOTOBHOCTH K yYaCTHIO B IIPAKTHUECKON ACATEIHHOCTH SKOJIOTHIECKOI HANIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMSA:

c(hOpPMUPOBAHHOCT, MHUPOBO33PEHUSI, COOTBETCTBYIOIEIO COBPEMCHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIICCTBCHHOM
MPaKTUKU, OCHOBAHHOT'O Ha JHMAJIOTe KyJIbTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTA B MOJIUKYIETYPHOM MHUPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKON KYJIbTYpHl KaK CPEJCTBA B3aUMOACHCTBHSI MEXIY JIIOJbMU U MO3HAHUS
MUpA;

MMOHUMaHKE Crielu(uKr OMOJIOTHH KaK HAYKH, OCO3HAHUS €€ poiH B (POPMUPOBAHHU PAIIMOHATBHOTO HAYYHOTO MBIIIICHUS,
CO3JIaHUH IICJIOCTHOTO MPECTABICHHUS 00 OKPYKAIOIIEM MHPE KaK O SIUHCTBE MPHUPOJIBI, YCIIOBEKAa U OOIIECTBA, B MO3HAHUU
MPHUPOAHBIX 3aKOHOMEPHOCTEH U peIIeHNH MPOOIeM COXpaHSHHS IPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTHH JJISi COBPEMEHHOM IUBHIIM3AIUK: OOECTeUeHHs HOBOTO YPOBHA DPa3BUTHSA
ME/IIIHEI, CO3AaHNE TIePCIIEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX pelIaTh pecypcHbIe MpoOIeMbl pa3BUTHS YEIOBEUESCTBA,
MIOVCKA TyTeH BBIXOAAa W3 TIIOOANBHBIX JKOJOTMYECKHX TPoOIeM M oOecliedeHus IMepexofa K YCTOHYHBOMY pa3BHTHIO,
panroHaIHFHOMY HCTIOB30BAHHIO IPHPOJHBIX PECYPCOB M OPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HH;

3aWHTEPECOBAHHOCTH B MOJIYYCHUH OMOJOTHYECKUX 3HAHHUH B IENAX MOBBIMICHUS OOIMIeH KyIbTypHl, €CTECTBEHHO-HAYIHON
TrPaMOTHOCTH, KaK COCTaBHOM 4acTH (YHKI[MOHAJIbHON rPaMOTHOCTH 00yJarouuxcs, GopMUpyeMOii IpU U3yu4eHUH OHUOJIOTUH;

NMOHUMAHUE CYHHOCTU METOAOB IMIO3HAHUA, HUCHOJB3YCMbIX B C€CTCCTBCHHBLIX HayKax, CHOCO6HOCTI/I HCIIOJIB30BAaTh
MoJy4aeMble 3HAHUSA [T aHadu3a U OOBSICHEHUs SBJICHUIN OKpPY’KAIOIIEero MUpa M MPOUCXOIANIMX B HEM M3MEHCHUH, yMEHUe
JAcJiaTh 06OCHOBaHHLIe 3aKJIIOYCHUSA Ha OCHOBE HAayYHBIX (l)aKTOB U UMCIOIIUXCA JaHHBIX C ICJIbIO IMOJTYYCHUA JOCTOBCPHBIX
BBIBOJIOB;

COCOOHOCTh CaMOCTOSITENEHO HCIOJIB30BaTh OMOJOTHMYECKHE 3HAHUS UL PEIICHUS NPOOIEeM B pEalbHBIX JKH3HEHHBIX
CUTYAIIHSAX;

OCO3HAHWE IIEHHOCTH HAYYHOH IEATeIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO M UCCIIEIOBATEIBCKYIO EATCIFHOCTh
WHIWBUAYAIHHO U B TPYIIIIE;

TOTOBHOCTB U CIIOCOOHOCTH K HEMIPEPHIBHOMY 00Pa30BaHHUIO M CaMOOOPa30BaHUIO, K aKTHBHOMY ITOJTyYCHHIO HOBBIX 3HAHHH
10 OMOJIOTUH B COOTBETCTBUU C KU3HCHHBIMU TOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeTaHpeZ{MeTHbIe pe3yIbTaTbl OCBOCHUA yqe6H0r0 npeamMeTa «buonorus» BKIIOYAIOT: 3HAYUMBbIC JIIsL (I)OpMI/IpOBaHI/ISI
MHUPOBO33PEHUS 00yUaIOIINXCS MEXIUCIIMIUIMHAPHBIE (MEXIPEAMETHBIC) 00IIIeHayYHbIe TIOHATHS, OTPaXXaIoIIHe [[eTIOCTHOCTh
Haquoﬁ KapTHHBI MHUpa " CHCHI/I(I)I/IKy METOZOB IO3HAaHUA, UCIIOJB3YEMBIX B C€CTCCTBCHHBIX HayKax (BeIJ_[eCTBO, OHEPIud,
SIBJICHHE, TPOIECC, CHUCTEeMa, HAay4dHbIi (AKT, NPUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHUs, HCCIECIOBaHHE,
HaOJIOZIeHHe, W3MEpEeHHe, OJKCIIEPUMEHT W  Jpyrue); yHUBepcalbHble y4deOHble JedcTBUS  (TI03HABATEIbHBIE,
KOMMYHUKATHUBHbBIC, PEryJIATHBHBIE), obecrneunBarone (GpopMuUpoBaHHe (YHKIHMOHATBHOW TIPAMOTHOCTH M COIHAIBHOM
KOMIICTEHIIMH ~ OOYYaloIIUXCs;  CMOCOOHOCTh  OOYYAIOMIMXCS  HCIOJb30BaTh  OCBOCHHBIE — MEXIUCHIHUILTHHAPHBIE,
MHPOBO33PEHUECKHE 3HAHKS U YHUBEPCATbHbIC yueOHbIE AEHCTBUS B IO3HABATEILHOM U CONMAILHOM MPAKTHKE.

B pesynbrate u3ydeHHs OHOJOTHH HAa YPOBHE CpeJHEro ooiiero obpa3zoBaHus y oOyuaromierocsi OyayTr chopMHpOBaHEI
IMO3HABATCIIbHBIC YHUBCPCAJILHBIC y‘-Ie6HI)Ie HeﬁCTBHﬂ, KOMMYHUKATUBHBIC YHUBEPCAJIbHBIC y‘-Ie6HI)Ie HeﬁCTBHH, PETYIATUBHBIC
YHUBEPCAJILHBIC y‘Ie6HLIe }:[eﬁCTBPIS[, COBMECTHAA ACATCIBbHOCTbD.

MerTanpeaMeTHbIe PEe3yIIbTaThl OCBOCHHUS MPOrPAMMBI CPEIHETr0 00IIero 00pa3oBaHus TOHKHBI OTPaXKATh:

ORJiaieHNe YHUBEPCAJIBLHBIMH Y4eOHBIMH IMO3HABATEILHBIMHY J€HCTBUAMU:

1) 6a3oBble JOruYecKue 1eicTBUs:

CaMOCTOSATENHHO (DOPMYIIMPOBATH U AKTYaJIM3UPOBATH MPOOIEMY, pacCCMATPUBATh €€ BCECTOPOHHE;

UCIIONIb30BaTh MPH OCBOCHUHU 3HAHWI MPHEMBI JIOTMYECKOr0 MBIIIICHUs (aHAlM3a, CHHTE3a, CPaBHEHWUs, Kiaccu(UKAIUH,
0000IIeHUsT), PACKPBIBATH CMBICT OMOJOTMYECKUX MOHSATHUN (BBIAEIATH MX XapaKTepHbIC MPH3HAKU, YCTAHABIUBATH CBSI3U C
JPYTUMU TTOHSITUSAMHU);

OTIPENIeNATh LEH JACATSIIEHOCTH, 3a7aBasi MapaMeTPhl M KPUTEPUU MX OCTHIKEHHUS, COOTHOCHTh PE3yJIbTATHI ACATEIHHOCTH C
MOCTAaBJICHHBIMH LIEIISIMU;

WCIIOJIB30BaTh OMOJOTHYECKHE MOHATHS I 00BSICHEHUS (DaKTOB M SBICHUH KUBOW IPUPOIEI;

CTPOUTH JIOTHUYCCKUE PACCYKICHUA (HH}lyKTI/IBHBIe, JACTYKTUBHBIC, 10 aHaHOFI/II/I), BBISABJIATH 3AKOHOMEPHOCTHU U IPOTUBOPECIUA
B pacCMaTprUBaCMbIX SABJICHUAX, (I)OpMyJ'[I/IpOBaTB BBIBO/JIbI U 3aKJIFOUYCHU A,

INPUMEHATh CXEMHO-MOJCIIBHBIC CPEACTBA A TMPEACTABICHUA CYHICCTBCHHBIX CBSI3¢M M OTHOIIEHHH B N3y4acMbIX
Omostornyecknx 00BEKTAX, a TAKKe MPOTUBOPEUHH Pa3HOTO POAA, BRIABICHHBIX B PA3IHIHBIX HHPOPMAITMOHHBIX HCTOYHHUKAX;
pa3pabaTtbIBaTh IJIaH PENICHUS TPOOIEMBI C YIETOM aHAN3a UMEIONINXCS MaTePUabHBIX U HEMaTEePHAILHBIX PECYPCOB;
BHOCHUTh KOPPEKTHUBBI B JICATEILHOCTh, OIICHUBATh COOTBETCTBHC PE3YNBTATOB IEJSM, OICHUBATH PHCKH MOCIEICTBHA
JESITeTbHOCTH;

KOOPJAWHHUPOBATH U BEITIOIHATH pa0OTY B YCIOBUIX PEATEHOTO, BUPTYaIbHOTO 1 KOMOWHHPOBAHHOTO B3aUMO/ICHCTBHS,



Pa3BUBATh KPEaTUBHOE MBILIJICHHE IIPU PELICHUH KU3HEHHBIX IIPOOIIEM.

2) 6a30Bble HCCIEI0BATENbCKIE NECTBHA:

BIAJICTh HaBBIKAMH Y4eOHO-HCCIICIOBATEIHCKOH W TNPOCGKTHOW JEATeJbHOCTH, HAaBBIKAMH pa3pelleHuss poliem,
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IIOMCKY METOHOB pEIICHHS NPAKTHYSCKHX 3anad, INPHMEHCHHUIO
Pa3IMYHBIX METOJOB ITO3HAHUS;

UCIIOJIB30BATh PAa3IMYHbIe BHUABI NEATEIBHOCTH IO ITOJYYSHHUIO HOBOTO 3HAHWS, €ro MHTEpPIpeTaluH, IPeoOpa3oBaHUIO H
OPUMEHEHHUIO B YUCOHBIX CUTYalHsX, B TOM YHCJIC MIPU CO3JaHUH YUCOHBIX U COLUATBHBIX IPOCKTOB;

(bOpMUPOBATh HAYUYHBIN THIT MBILILICHHS, BIaJACTh HAYYHONH TEPMHUHOJIOTUCH, KITFOYEBBIMH TIOHATHAMU H METOIAMU;

CTaBHUTh U HOPMYIHPOBATH COOCTBEHHBIC 3a/1a4d B 00Pa30BaTENbHO AEATENPHOCTH U KU3HEHHBIX CHTYAIIUIX;

BBUBIISITh NPHUYMHHO-CIICICTBEHHBIC CBS3M M aKTyaJH3UPOBaTh 3aiady, BBIABUTaTh TUMOTE3y €€ peUICHHs, HaXOJHUTh
apryMeHTHI JJIsl I0Ka3aTeIbCTBa CBOUX YTBEPKICHHH, 32/1aBaTh MAPAMETPBI H KPUTEPUH PEIICHHS;

AQHATM3UPOBATh TIONYYCHHBIE B XOJA€ PCIICHUS 3aJa4d pe3yJbTaThl, KPUTHYECKH OIICHHBATh HX JOCTOBEPHOCTb,
IPOTHO3UPOBATh H3MCHEHHE B HOBBIX yCIIOBHUSX;

JIaBaTh OIICHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATH LICJICHATIPABICHHBI MOMCK IIEPEHOCA CPEACTB U CIIOCO00B NeHCTBYS B IPO(ECCHOHAIBHYIO CPELy;

YMETh IEPEHOCUTH 3HAHHUS B TI03HABATEIBHYIO M IIPAKTHYECKYIO 00JIaCTH KU3HENCATSIBHOCTH;

YMETh HHTETPUPOBATh 3HAHHS M3 PA3HBIX PEIMETHBIX 00sacTel;

BBIIBUTaTh HOBBIC WJCH, IpeJiaraTh OPUTHHAJBHBIC NMOAXOIBI W PEIICHHs, CTaBUTh NMPOOJIEMBI W 3aJa4d, IOIMYCKaloIiue
AITbTepPHATHBHBIC PEIICHHS.

3) pabora ¢ ungopmanmeii:

OPHMEHTHPOBATHCSA B PA3NUUYHBIX HCTOYHHMKAX HHPOpManuu (TEKCTe y4eOHOro mocoOus, HAYYHO-MOMYJISAPHON JHTEparype,
OUONIOTHYECKUX CIIOBapsAX M CIPABOYHHKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHeTe), aHAIM3UPOBATh HH(POPMAIIUIO
Pa3IMYHBIX BUAOB U (HOPM MPEACTABICHNUS, KPUTHUECKU OIICHUBATh €€ JOCTOBEPHOCTH M HEMPOTHBOPEUUBOCTH;
(bopMynmupoBaTh 3ampockl M HPUMEHATH PA3IMYHBIE METONBI IIPU IIOMCKE M OTOOpe Omosormdyeckoil WHOOpMAIWH,
HEe0OXOANMO IS BBIIIOJIHEHHUS YYeOHBIX 3a/1ay;

nproOpeTaTh OMBIT KCHOJIB30BAaHUS HMH(POPMALMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH, COBEPLICHCTBOBATH KYIbTYpY
AKTHBHOT'O HCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBEIX CHCTEM;

CaMOCTOSTENIPHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpPEACTABICHUS OHONOrMYecKod HWHGOpPMAUUK (CXeMBI, TIpaduKH,
JHarpaMMBl, TaOJHLBI, PUCYHKU H IPYyroe);

HCIIONIB30BaTh HAYYHBIN SI3BIK B KAYECTBE CPEACTBA MPH paboTe ¢ GHONOrHYecKoi nHbOpMAIeH: TPHMEHATh XUMHICCKHE,
¢usnyeckue M MareMaTHYeCKHE 3HAKM U CHUMBOJIBL, (OpMyJbl, aOOpeBHaTypy, HOMEHKJIATYpY, HCIIOJIb30BaTh |
npeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMUECKHIE CPEJICTBA HATJISITHOCTH;

BJIAJICTh HABBIKAMH PACIIO3HABAHUS H 3aIIUTHI HHQOpMAIH, HHOOPMAIIHOHHON 6e30MaCHOCTH JIHYHOCTH.

OBjajieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMM:

1) oOmeHue:

OCYIIECTBIISITE KOMMYHHMKAIIMM BO BceX cdepax >KM3HH, aKTHBHO y4YacTBOBaTh B JWANOre WM JUCKYCCHU IO CYLIECTBY
o0cyxIaeMoil TeMbl (YMEHHE 3a1aBaTh BOIPOCHI, BBICKA3bIBATh CY)KJICHHS OTHOCUTEIILHO BBINIOJHEHUS NpeIaraeMoi 3a1ayun,
YYUTHIBATH HHTEPECHI H COTIACOBAHHOCTD MO3HLMIA IPYrHX YYaCTHUKOB AHAJIOTa WM JUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIC CPENCTBA OOIICHHUS, MOHMMATh 3HAYEHHE COLMANIBHBIX 3HAKOB, NPEIINOCHUIOK BO3HUKHOBECHHS
KOH(JIMKTHBIX CUTYalHil, YMETh CMATYaTh KOH(IIUKTBI U BECTH IIEPErOBOPBI;

BIQJIETh Pa3IMYHBIMU CIOCO0aMH OOIICHHS W B3aMMOJACIHCTBHS, NOHUMATh HAMEPEHHS IPYruxX JIOAEH, NpOSBIATH
YBaXXHTEIILHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOI hopme (HOopMyIHpOBaTh CBOM BO3PaKEHHMS;

Pa3BEPHYTO U JIOTHYHO W3JIaraTh CBOKO TOUKY 3PEHHUS C UCIIOIH30BAHUEM S3BIKOBBIX CPE/ICTB.

2) coBMecTHAasI 1eSITETbHOCTD:

NOHUMATh U UCIIOI30BAThH MPEHMYIIECTBA KOMAH/HOW ¥ HHMBUIYAIbHON pabOoThI MPH PEIICHUH OGHOIOTHYECKOM TPOOIEMBI,
000CHOBBIBaTH HEOOXOIMMOCTD TIPUMEHEHHSI TPYIIMOBBIX (HOPM B3aUMOJICHCTBYS TIPH PEIICHIH yueOHOM 3a1aum;

BBIOMpAaTh TEMAaTHKy W METOJbl COBMECTHBIX ICHCTBHH C y48TOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH KAaXIOro 4YieHa
KOJJICKTHBA,;

NPUHUMATh [eJIM COBMECTHOM JSSITEIbHOCTH, OPIraHU30BBIBATh U KOOPAUHUPOBATH ACHCTBHSA MO €€ JOCTHIKCHUIO: COCTABIIATh
IUIaH IeWCTBUIA, paclpeessaTh PO ¢ y4ETOM MHEHHIl yYaCTHUKOB, 00CYKIATh PE3yJIbTaThl COBMECTHOH paboThI;

OLICHUBATh KQUeCTBO CBOCTO BKJIA/A U K&XKIOr0 YYaCTHHKA KOMaH/IbI B OOLIMIl pe3ysIbTaT 1o pa3pab0TaHHBIM KPUTEPHSIM;
npeiarath HOBbIE MPOEKTHI, OLCHUBATh HJCH C MTO3UIMU HOBU3HBI, OPUTMHAIBHOCTH, NPAKTHYECKOW 3HAUUMOCTH;
OCYIIECTBIIAITh MO3UTHBHOE CTPATETHYECKOE TMOBEACHHE B PA3NMUYHBIX CHUTYAIUSX, MPOSIBIATH TBOPYECTBO M BOOOpaKeHHE,
OBbITh HHUIIMATHBHBIM.

OBiajeHne YHUBEPCAIbHBIMH PEryISITUBHBIMHU TeCTBHUAMM:

1) camoopranu3amms:

HCII0JIB30BaTh OHOIOTHYECKHE 3HAHUS JJISI BBISIBICHUS TIPOOJIEM U WX PEIICHHS B )KU3HCHHBIX U YUCOHBIX CHUTYAIHX;
BBIOMpATh HAa OCHOBE OHOJIOTMYECKMX 3HAHWN IEJICBBIE W CMBICIOBBIE YCTAHOBKM B CBOMX JICHCTBUSAX W TMOCTYNKaX IO
OTHOLICHHIO K XXMBOHW MPUPO/IE, CBOEMY 3[I0POBBIO U 30POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIPHO OCYIIECTBISITh II03HABATENBHYIO JCSITENIbHOCTD, BBISABIATH MPOOJIEMBI, CTaBUTh M (HOPMYJIHPOBATH
COOCTBEHHBIE 33/1a4i B 00Pa30BaTENbHO AESATEIbHOCTH U KU3HEHHBIX CHTYAIUX;



CaMOCTOATENBHO COCTAaBJIATh IUIAH PEIICHUS MPOOJIEMBI C y4ETOM HMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MpEeANOYTEHU;
JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM;
pacmmpATh paMKH y9e€OHOTO IpeJMeTa Ha OCHOBE JINYHBIX TPEIIOYTCHNUI;
JieTIaTh OCO3HAHHBIN BHIOOD, apIyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHNUE;
OLICHNBATh MPUOOPETEHHBIN OMBIT;
CIOCOOCTBOBAaTh (POPMUPOBAHUIO U TPOSBICHHIO NIMPOKOH SPYAWIMU B pasHbIX OOJACTAX 3HAHWH, MOCTOSHHO IOBBIIIATH
CBOM 00pa30oBaTeNIbHBIA U KyJIBTYPHBIH YPOBEHb.
2) caMOKOHTPOJIb:
JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B I€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LEIIAM;
BJIaJIeTh HaBBIKAMH TO3HABATENIBLHOM pedIIeKCHU KaK OCO3HAHMS COBEPLIAEMBIX JEWCTBHH M MBICIMTENBHBIX MPOLECCOB, UX
pe3yJIbTaToOB U OCHOBAHUH, HCIIOJIb30BaTh MPUEMBI pEeIIEKCHH ISl OLICHKU CUTYallMH, BBIOOpa BEPHOTO PELICHHS;
YMETb OLEHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIIEHHUS 110 UX CHIKCHHIO;
NPUHUMATh MOTHBBI U apTyMEHTBI IPYTHX IIPH aHAJIN3€E PE3yJIbTAaTOB AEATENIBHOCTH;
3) mpunsiTue cedst U APYrUX:
NPUHAMATH ce0sl, TOHUMast CBOU HEAOCTaTKH M JOCTOMHCTBA;
NPUHUMATh MOTHBBI M apTyMEHTBI IPYTHX NIPH aHAIH3€E PE3YyIbTaTOB ACATEIBHOCTH;
NPU3HABATh CBOE MPABO U MPABO IPYTHX Ha OIIHOKY;
pa3BUBaTh CHOCOOHOCTH MOHUMATh MUP € TIO3UIIUH JPYTOTO YeJIOBEKA.
INPEJMETHBIE PE3YJIBTATBI

[TpenMeTHBIE pe3yabTaThl OCBOCHHS COJiepKaHKs yueOHoro npeamera «buonorus» Ha yriyOnéHHOM YpOBHE OpPUEHTHUPOBAHbI
Ha obOecreueHre MPoGUILHOrO 00yueHHs 00yJaromuxcs 6uoaorud. OHU BKIIFOYAIOT: CICU(pUUCCKUE TSI OHOTIOTUH HaYYHBIC
3HAHUS, YMEHUSI M CIOCOOBI NEHCTBUI MO OCBOCHUIO, MHTEPIIPETAIIMN M TPeoOpa30BaHUIO 3HAHWN, BUABI JACATEIHHOCTH IO
MOJYYCHUIO0 HOBBIX 3HAHWA M WX IMPUMEHCHHWIO B PAa3IMYHBIX YUCOHBIX, a TaKXKe B PCANbHBIX JKU3HCHHBIX CHTYAlHsX.
[IpenMeTHBIE PE3yNBTATHI IPEACTABICHBI IO TOAaM H3yUCHUS.

[IpemmeTHBIC pe3ynbTaThl OCBOCHHUS yueOHOTO IpenmeTa «buonorus» B 10 Kiacce TOMKHBI OTPaXarh:

c(OPMHUPOBAHHOCTh 3HAHUM O MECTE W POJHM OWOJOTHH B CHCTEME ECTECTBCHHBIX HAyK, B (DOPMHUPOBAHHH €CTECTBEHHO-
HAYYHOH KapTWHBI MHpa, B MO3HAHWU 3aKOHOB TPHUPOABI M PEIICHHH IMPOOJIEM PalHOHAIBHOTO IPUPOIOIOIB30BaHUA, O
BKJIQJIC POCCUHCKUX U 3apyOCIKHBIX YUEHBIX B PA3BUTHE OUOJIOTHUH;

BJIAJICHUE CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpasl BKJIIOYAET: OCHOBOIIOJAraloIIye OHOIOTHYECKUE TEPMHUHBI U TOHATHS
(Ku3HB, KJIETKA, OpraHu3M, MeTaboyiu3M, TOMEOCTa3, CaMOpEryJslHs, CaMOBOCIPOU3BEICHUE, HACICACTBEHHOCTb,
U3MEHUUBOCTh, POCT M pa3BUTHE), Ouonorndeckue teopuu (kiaerounas teopus T. IlIBanna, M. Illneiinena, P. Bupxoga,
XpOMOCOMHAasi Teopusi HacienctBeHHoctu T. Moprana), yuenus (H. WM. BaBumoBa — o 1eHTpax MHOroo0pasus u
MIPOMCXOXACHUS KYJIbTYPHBIX PAcTEeHHil), 3aKOHBI (€AMHOOOpa3us MOTOMKOB IEPBOTO NOKOJIEHUS, PaCUICNJICHHUs, YUCTOTHI
ramMeT, HE3aBHCHMOTO HaciemoBaHus [. MeHzaens, TOMOJOTHYECKHX PSOOB B HAcleACTBEHHON wu3MeHumBoctd H. U.
Baswuiosa), mpUHIUIIE! (KOMILIEMEHTApHOCTH);

BJIaJICHIEC OCHOBHBIMH METOJaMH HAYYHOTO TO3HAHWS, HCIIOJNB3YEMBIX B OMOJIOTHYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB
(ommucaHue, U3MepeHne, HaOOICHNE, SKCIICPUMEHT);

YMEHHE BBIACIATH CYNICCTBEHHBIC MPU3HAKK: BUPYCOB, KIETOK MPOKAPHOT U 3YKAPHUOT, OJHOKICTOUYHBIX U MHOTOKJIETOYHBIX
OpPraHU3MOB, B TOM 4HCIe OakTepuii, TpHOOB, pAaCTCHWH, XKUBOTHBIX M YEIOBEKAa, CTPOCHUS OPraHOB W CHCTEM OPraHOB
pacTeHHi, KUBOTHBIX, YEJIOBEKA, MPOLECCOB JKU3HEAEATEIFHOCTH, MPOTEKAIONINX B OPraHM3MaxX pPAacTeHUH, KUBOTHBIX H
YyeJIoBeKa, OMOJIOTMUECKHX MPOIIECCOB: 0OMEHa BEIIECTB (METaboIM3M), TIPEBPAICHUS YHEPTHH, OPOKEHUS, aBTOTPOGHOT0 U
rerepoTpoHOro THMOB MNUTaHHs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meiio3a, TraMeToreHesa, SMOpHOreHesa,
MOCTAMOPHUOHATIBHOTO Pa3BUTHA, Pa3sMHOXKEHUS, WHAWBHUAYAIBHOTO PAa3BUTHS OpraHm3Ma (OHTOTEHe3a), B3aMMOJAEHCTBHSA
T€HOB, T€TEPO3HUCa, HCKYCCTBEHHOTO 0TOOPa;

YMEHHE YCTaHABIMBATH B3aMMOCBS3H MEXIY OPTaHOMAaMHU KIETKH U UX (QYHKIUSIMH, CTPOCHHEM KIIETOK pa3HBIX TKaHEH M UX
(hyHKOMAMHU, MEXKAYy OpraHaMH M CHCTEMaMH OpPTaHOB Yy PACTEHHH, XHBOTHBIX M UENOBEKAa M WX (DYHKIHSIMH, MEKIY
CHUCTEMaMH OPTaHOB H HX (QYHKIHIMH, MEKIY dTarmaMid oOMeHa BEIIECTB, dTallaMU KJICTOYHOTO IMKIIA U KU3HCHHBIX UKIOB
OPTaHU3MOB, 3TallaMi YMOPHUOHAIILHOTO PA3BUTHSI, TCHOTUIIOM M ()EHOTHUIIOM, ()EHOTHUIIOM U (pakTOpaMu cpeabl OOUTaHUS;
YMEHUE BBISBIATH OTIHYUTEIbHBIC IPU3HAKH )KUBBIX CHCTEM, B TOM YHCIIEC PACTCHUH, )KUBOTHBIX U YCIOBEKA,;

yYMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJOTHYECKYI0 TEPMHHOJOTHIO M CHMBOJHMKY JUIS JOKa3aTelIbCTBa
POACTBA OPTaHU3MOB PA3HBIX CHCTEMATHIECKHUX TPYIIIT;

YMEHHE pemaTb OMOJOTHYECKUE 3a/1a4H, BBIIBIATH IPHYNHHO-CIICICTBEHHBIE CBSI3M MEXIY MCCIEIYyEMBIMH OHOIOTHIECKIMHU
MPOIIECCaMH U SIBICHUSIMH, J€IaTh BBIBOABI M IIPOTHO3HI HA OCHOBAaHHH HOIYYE€HHBIX PE3yIbTAaTOB;

YMEHHE BBIOIHATH JJAOOPAaTOPHBIE M MPaKTHIeCKne paboTsl, cOOII0NaTh MpaBwila Mpu padoTe ¢ yueOHBIM U 1ab0paTOPHBIM
obopymoBaHueM;

YMEHHE BBIABUTaTh THIOTE3BI, INPOBEPSITh HX HKCIEPHUMEHTAIBHBIMH CPEICTBAMH, (OPMYIHPYs IIeNb HCCIECIOBAHUS,
AHATM3UPOBATH MOJTYIYCHHBIC PE3YJIBTATHI H JACTATh BEIBOIBI;

yYMEHHE Y4YacTBOBaTh B y4eOHO-HMCCIIEOBATEILCKONH paboTe 1Mo OMOJIOTHH, SKOJOTMH W MeIUIMHe, NPOBOANMON Ha 0aze
IIKOJILHBIX Hay4YHBIX OOLIECTB, M ITyOJMYHO MPECTaBIISATh NOJTYUYCHHBIE PE3yJIbTaThl HA yYeHNYECKHX KOH(EPEHIUsIX;



YMEHHE OLICHUBATh JTHYECKUE ACIIEKTHI COBPEMEHHBIX HCCIICIOBAaHUH B 00NACTH OMOJOTMHM M MEIULMHBI (KIOHHPOBAaHMUE,
HCKYCCTBEHHOE OIUIOJJOTBOPEHHUE, HAIIPABICHHOE H3MEHEHUE T€HOMA U CO3JIaHie TPAHCICHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATH OCO3HAHHEIN BBIOOp Oynymied mpodeccHoHaNbHOW NEATeNFHOCTH B 00acTH OMOJIOTHH, MEIWIIUHEI,
OHMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOrO XO3SHCTBA, MUIEBOH NPOMBINIICHHOCTH, YIIyONIsATh MO3HABATENIbHBIH HHTEpEC,
HaIpaBJICHHBI Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH MpodeccHH M MPOAOIDKEHHE OHMOIOTHYecKoro oOpa3oBaHHS B
OPraHU3aLMAX CPEIHET0 NPOPECCHOHATIBHOTO U BEICIIET0 00pa30BaHHsL.



TEMATUYECKOE MNMJTAHUPOBAHUE 10

KNACC
Kosau4yecTBo yacoB DJIeKTPOHHbBIE
Ne HaumMeHoBaHUe pa3aesioB U TeM MPOrpaMMbl Mpaxrus | (undppobic)
n/n Bceer KonTpoakneie ecKHe oOpa3oBaTe/ibHbIE
0 padoThI paGoTI pecypen
1 buonorus kak Hayka
2 JKuBble cucTeMBI U UX U3yUEHUE 2 1
3 Buosorus kinerku
4 XuUMHYEcKasi OpraHu3aIusl KICTKH 10 2
5 CtpoeHue v PyHKIIUU KIETKU 8
6 OOMeH BelecTB U MPEBPaIlEHUE SHEPTUU B KIIETKE 9 4
7 HacnencrBennas nuadopmariyst u peanusanus e€ B KICTKE
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue v pyHKIIUN OPraHU3MOB 17
10 PasMmHOXeHME 1 pa3BUTHE OPTaHU3MOB 8 3
11 I'eneTnka — HayKa 0 HaCJIECTBEHHOCTH U U3MEHUHUBOCTH 5 1
OpTaHU3MOB

12 3aKOHOMEPHOCTH HACIIeICTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUHNBOCTHU 6 2
14 I'enernka yemoBeka 3 1
15 Cenexuust OpraHu3MOB 4 3
16 buoTtexHonorus ¥ CHHTETUYECKast OMOIOTHS 4 1
17 PesepBHoe Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 29




MOYPOYHOE NMNJTAHUPOBAHWE10

KNACC
KoanuyecTBO 4acoB
K aT
o IIpax a
Ne TpOJI a
THYeC JJyieKTPpOHHBbIE HU(POBbIEe 00pa3oBaTeIbHbIE
n/ Tema ypoka Bcer | bHBI u3y
KHe pecypchl
n 0 e Sor eHH
pado pabo b
bl
ThI
1 buonorus Kax KOMIIEKCHA HAyKa U KaK HacTh 1 1 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOTO OOIIIECTBA
https://www.youtube.com/watch?v=SoHkTau2BUw
2 JKuBbIE CUCTEMBI U X CBOMCTBA 1 list=PLgU6VDvVRpuoiTLeXcIBiRZ2J0h2BghjUJ
index=1 pp=iAQB
3 YpoBHEBas OpraHu3aIus KUBBIX CUCTEM 1
4 VICTOpHST OTKPEITHS M H3YHEHHUS KICTKH. 1 https://resh.edu.ru/subject/lesson/5383/
Krnerounas teopus
MeToab! MOJIEKYJIIPHOM M KJIETOUYHOM OMOJIOTHH.
[IpakTrueckas padbota «M3yueHne MeTo10B https://www.youtube.com/watch?v=GzTO2vLzyL A
5 KJIETOYHOM Omosoruu (xpomarorpadus, 1 1 list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjUJ
anekTpodopes, TuddepeHnnaibHoe index=4 pp=iAQB
uentpudyruposanue, [1LP)»
https://www.youtube.com/watch?v=15IV-fylKLc
6 XUMHUYECKUI COCTaB KIETKU 1 list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BghjUJ
index=6 pp=iAQB
7 MurepanbHbIe BEIECTBa KICTKH, HX 1 https://resh.edu.ru/subject/lesson/5397/
Ounonoruveckas poib



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5397/

Oprannydeckue BEnecTBa KICTKH — OCIKH.

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=I1KstGzYECKQ

8 fjﬁgﬁ:;psjjeﬁ :EZ:;;SZI;ZE z’;;:“e Oenxo ¢ list=PLgU6VDVRpuoi TLeXcIBiRZ2J0h2BghjUJ
index=7 pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ

9 CoiicTBa, Knaccudukaims U GyHKIIH OSITKOB list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=7 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

10 Oprannyeckue BeHIecTBa KJIETKH — YIJIEBOJIbI h_ttps://WWW.voutube.c:,omlwatch_? V:nOkHGOAerW
list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BgbhjUJ
index=9 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

11 Oprannyeckue BelecTBa KJIETKU — JIMIUbI https://www.voutube.com/watch?\{:hquRQTp\_(b
Y list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=10 pp=iAQB

Hyxneunossie kucnotsl. JJHK u PHK.

12 Jlabopatopuas pabota «Hcciienopane https://resh.edu.ru/subject/lesson/3840/
HYKJIEMHOBBIX KUCIIOT, BBIJICJICHHBIX M3 KIIETOK
pPa3IMYHBIX OPraHU3MOB)

13 Crpoenne u pymkuim AT®. Jlpyrue https://resh.edu.ru/subject/lesson/3840/
HykieosuaTpugocdarsl (HTD)
Cexsennponanne JJHK. MeToasl reHOMUKH httpS://WWW'VOUtube'cor.nlwat(:h?\{:BD 6OWhZ.Vf

14 ’ A list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ

TPAHCKPUIITOMHUKH, IPOTEOMUKHU index=11 pp=iAOB
MeToap!l CTpyKTypHOU OHOJIOTUU
15 CamocrosrenbHas padota Ne 1 "Xumuyeckuii
cocTaB KJIeTKH"(TecT)
16 Tumne! knetok. [Ipokapuornyeckas KieTka https://resh.edu.ru/subject/lesson/1587/



https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/1587/

17

CrpoeHue 3yKapuOTUYECKON KIIETKH.
[TpakTuueckas padora «/3ydeHue CBOMCTB
KJIETOYHOM MEeMOpaHbI»

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

18

IToBepXHOCTHBIN anmapar KJIECTKU

19

HememOpaHHbIe OpraHoOuAbI KJIETKU

20

[ToryaBTOHOMHBIE OPTaHOU/IbI KIIETKHU:
MUTOXOHJIpHH, TUTacTUubL. JJabopartopHas paboTa
«HMccnenoBanue mia3Moian3a U Aemia3Moin3a B
PACTUTEIBHBIX KIETKAX)»

https://resh.edu.ru/subject/lesson/3847/

21

Crpoenne u GpyHKIIMH sapa

22

OI[HOMGM6paHHBIe OpraHouJibl KJICTKH.
HpaKTI/I‘IeCKaH pa60Ta ((I/ISY‘ICHI/IC JABUIKCHU A
OUTOILIaA3MbI B paCTUTCIIbHBIX KJICTKAX»

23

CpaBHuTENbHAS XapaKTEPUCTUKA KIETOK
sykapuot. JlaboparopHas pabota «M3yuyenue
CTPOEHUS KJIETOK Pa3IMUHbIX OPraHU3MOBY
CamocrosrenbHas padota Ne 2 "Ctpoenue u
(GyHKLIUU OpraHOU 0B KIeTKH"

24

ACCUMMIISIIIHS ¥ AUCCUMUIISIIIASI — J[BE CTOPOHBI
MmeTaboau3ma. THurbl 0OMeHa BELeCTB.
JlaGopatopHas pabota «M3yueHue
KaTaJIMTUYECKOM aKTUBHOCTH (PEpMEHTOB (Ha
pUMepe aMHJIa3bl WIIA KaTallasbl)»

https://resh.edu.ru/subject/lesson/2486/

25

DepMEHTAaTUBHBIN XapaKTep peakiuil
KJIETOYHOro MeTabonu3ma. JlaboparopHas pabora
«M3ydyeHnune pepMEeHTaTUBHOTO PACIICTIIICHUS
MIEPOKCH/Ia BOJOPO/IA B PACTUTEIEHBIX U
KUBOTHBIX KJIETKaX)



https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2486/

26

benku-akTuBaTOpHI M OCTKU-UHTHOUTOPHI

27 ABTOTpOGHBII TUIT 0OMEHA BEIIIECTB
28 dorocuHTe3 https://resh.edu.ru/subject/lesson/3917/
29 Xemocwunres. Jlaboparopuas pabora «CpaBHeHHE
nporeccoB GOTOCHHTE3a M XEMOCUHTE3a»
AHa’poOHbBIE OpraHu3Mbl. BBl OpoKeHHS.
30 JlabopatopHas padoTta «CpaBHEHHE IPOIIECCOB
OpOXEHUS U IbIXaHUS»
31 ASPOGHRIC OPraHH3Mbl. ITallbl SHEPIETHICCKOO https://resh.edu.ru/subject/lesson/3917/
oOMeHa
30 OHeprus MEMOpPaHHOTO TPaIEHTa IPOTOHOB.
Cunre3 AT®: padora npoToHHOU ATd-cruHTa3bI
33 Peakuuu MaTpuuHOro CUHTE3a
34 Tpanckpurnius — mMaTpuuHbiii cuate3 PHK https://resh.edu.ru/subject/lesson/5352/
35 Tpancnsiuus u e€ Tamsl https://resh.edu.ru/subject/lesson/3917/
36 Koanposane amutoincior. Pomb pubocom s https://resh.edu.ru/subject/lesson/5352/
O6uocuHTe3e Oenka
37 Opranusaiys reHomMa y MpoKapuoT U DYKapuoT https://resh.edu.ru/subject/lesson/3939/

38

MorekyssipHble MEXaHU3Mbl SKCIIPECCUU T€HOB Y
sykaproT. CamocrositensHas padora Ne 3 "OOMeH
BEIIECTB U dHeprun"

https://vandex.ru/video/preview/168264230179934



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%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%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast

Bupycbl — BHeK1€TOUHbIE (OPMBI KUZHU U

39 oOyuraTtHele apa3utsl. [IpakTudeckas pabora https://resh.edu.ru/subject/lesson/3939/
«Co3zianue MoJielId BUpycay
40 Bup yCHBuIe 38007ICBAHHA HCIIOBCKA, KUBOTHEIX, https://resh.edu.ru/subject/lesson/3939/
pacTeHuun
41 HanorexHomornu B OMOJIOTHHA 1 MEIULINHE
42 KU3HEHHBIH UK KIETKA https://resh.edu.ru/subject/lesson/3927/
43 Marpuunsrnii cuare3 JJTHK
Xpomocomsl. JlabopaTopnas pabora «M3yuenue https://WWW.voutube.(Eomlwatch.? V:_kTFSESId.JA
44 XPOMOCOM Ha FOTOBEIX MHKDOTPETIAPATAX !lst:PLqU6VIZ_)vau0|TLeXcIBlRZZJOhZqu juJ
index=13 pp=iAQB
45 Jlenenue KJIETKH — MHTO3 https://resh.edu.ru/subject/lesson/3927/
Tune! K1€eTOK. KapI/IOKI/IHGS U IUTOKHNHES.
46 JlaboparopHas pabora «HabmroneHre MuTo3a B
KJIETKaX KOHYMKa KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpoOIIpenaparax)»
Pery A1 AKUSHEHHOTO LKA KIETOK https://www.voutube.com/watch?\{:quhESOX_cL
47 Kortporsas paGora Ne 1 "Krerxa" W I|st:PLqU6_\/Dvau0|TLeXcIB|RZZJOhZqu|UJ
index=12 pp=iAQB
48 OpraHu3Mm Kak eJHHOE [EJI0e https://resh.edu.ru/subject/lesson/6770/
49 Txanu pactenuii. JlTaboparopHas padota

«M3y4yeHne TKaHEeH pacTeHUIN»



https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/6770/

TkaHu )XKHBOTHBIX U uenoBeka. JlabopaTopHas

50 . 1
pabota «3yueHue TkaHel KUBOTHBIX)»
Opransl. Cuctemsl opranoB. JlaboparopHas
51 pabora «M3y4yeHne opraHoB LIBETKOBOI'O 1
pacTeHus»
52 Ornopa Tena opraHnu3MoB 1
53 JIBMO>KEHHE OPTaHU3MOB 1 https://resh.edu.ru/subject/lesson/6769/
54 [lutanue opraHu3MOB 1
55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. 1
[TunieBapuTenbHas CUCTEMA YETIOBEKa
56 JlpIxaHue OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/6759/
57 JIpIxaHWe MO3BOHOYHBIX JKUBOTHBIX H YEJIOBEKA
https://resh.edu.ru/subject/lesson/2489/
58 TpaHCopT BEIIECTB Y OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
59 KpoBeHocHast CHCTeM 03BOHONHBIX KHBOTHEIXH 1 https://resh.edu.ru/subject/lesson/1581/
yeJioBeKa
60 Beoiienienne y opraHu3mMoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3amuTa y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/1580/
62 NMMmyHHas cucteMa yenoBeka 1
63 Pa3npaxumocTs 1 perysinys y opraHu3MoB 1
64 T'ymopanbiast peryJttis 1 SiioKpHHHas 1 https://resh.edu.ru/subject/lesson/2458/
crcTeMa JKUBOTHBIX M YEJIOBEKa
65 @DopMbI pa3MHOKEHHUSI OPraHU3MOB https://resh.edu.ru/subject/lesson/5359/
66 [TonoBoe pazMHO)KeHUE
67 Meiios https://resh.edu.ru/subject/lesson/3927/



https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/

68

["ameTorenes. O6pa3oBaHue U Pa3BUTHE TTOJIOBBIX
kieTok. JJaboparopnas pabora «3yuenue
CTPOCHUS ITOJIOBBIX KJICTOK Ha 'OTOBBIX
MUKpOIpenaparax»

69

WNHpuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

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

70

3akiagKka OpraHoB U TKaHEH U3 3apOJbIILIEBBIX
JIMCTKOB

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

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

71

Poct u pa3BuTue xxuBoTHBIX. JJaboparopHas
pabota «BrIsiBIIeHHE TPU3HAKOB CXOJICTBA
3apOIbIIIeH TO3BOHOYHBIX JKUBOTHBIX

72

Pa3zMHOXEeHHME U pa3BUTHE PACTECHUM.
JlaGopaTtopHas pabora «CTpoeHuE OpraHoB
Pa3MHOKEHHS BBICIIUX pacTeHuil» Ku3HeHHbIE
UKIeI pactennid. CamocrositenibHas padboTa Ne
4"Pa3MHOXEHHUE U pa3BUTHE OPTaHU3MOB"

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

73

HcTopust cTaHOBIEHUS U Pa3BUTHS T€HETUKH Kak
HayKd

74

OcCHOBHBIE TTOHATHS U CUMBOJIBI TEHETUKH.
JlaboparopHas pabdota «/Ipo3oduna kak 00BEKT
TEHETUUYECKUX UCCIIETOBAHUI

75

3aKOHOMEPHOCTH HACJIEN0BAaHUS IPU3HAKOB.
Monorubpunnoe ckpeuBanue. [Ipaktuueckas
pabota "V3ydeHue pe3ynbTaToB
MOHOTHOPUAHOTO CKpEIMBaHus y 1p030(Hiib"

https://resh.edu.ru/subject/lesson/5386/

76

HI/ITOHOFI/I‘-ICCKI/IG OCHOBBI MOHOFI/I6pI/I,Z[HOFO
CKpCIIUBaHUA

https://resh.edu.ru/subject/lesson/5386/



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/

AHanmmzupyroliee ckpeniuBanue. Henonnoe

77 1
JIOMUHUPOBaHUE
Jurundpunnoe ckpemmuBanue. [Ipaktuyeckas pabora
78 «M3yueHune pe3ynbTaToB JUTHOPHIHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKpEITUBaHUS Y IPO30(DUIIBI
79 Luronormeckue ocHoBk AMruOpHAHOro 1 https://resh.edu.ru/subject/lesson/4725/
CKpeluBaHus. Perenne 3amaq mo reHeThKe
80 CueruieHHOE HaclIeJ0BaHUE ITPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpOMOCOMHas TEOPHS HACJIEACTBEHHOCTH 1
82 I'enernka mosa 1
83 ['eHOTHI KaK LIEJIOCTHAS CHCTEMa 1
['eHeTHYECKUI KOHTPOJIb Pa3BUTHSI PACTEHUH,
84 JKMBOTHBIX UM 4ejioBeka PerieHue 3agay 1o reHeTHKe. 1
85 V3MeHYMBOCTD MPU3HAKOB. BUIbI N3MEHYMBOCTH https://resh.edu.ru/subject/lesson/5387/
86 MoubukaoHHast ©3MEHYHBOCTD https://resh.edu.ru/subject/lesson/5387/
BapuanmonHnslii psi v BapuallioHHas KpUBasi.
JlabopaTtopHast pabora «HMcciaenoBanue
87 3aKOHOMEPHOCTEN MOAU(PUKAIIMOHHONW U3MEHYHBOCTH. 1
[TocTpoeHue BapualimOHHOTO
pAlla ¥ BapuallMOHHON KPUBOW»
88 Penornmiieckas H3MEHIHBOCTE. 1 https://resh.edu.ru/subject/lesson/5387/
KomMOnHaTuBHas N3MEHUYHNBOCTh
MyrtannoHHas U3MEHUYUBOCTb. [IpakTudeckas
89 pabota «MyTanuu y 1po30¢puiibl (Ha FOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/

MHUKpOIpenapaTax)»



https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

3aKOHOMepHOCTI/I MYTallUOHHOT'O npouecca.SnHreHeTnKa n

90 1
SMUI'CHOMHKA
I'eneruka uyenoseka. [Ipaktuueckas pabora .

91 P pv 1 https://resh.edu.ru/subject/lesson/3653/
«CocTapieHre U aHaJIU3 POAOCIOBHOI»

92 MeTobl MEeANIMHCKON T€HETUKH 1 https://resh.edu.ru/subject/lesson/3653/
3HavyeHne MEAULMHCKON TeHETHKH B IPEAOTBPAIICHUH U JICUCHUH

93 TeHEeTHYECKUX 3a00JIeBaHHH YeTIOBEKa. CaMOCTOsATENbHAA paboTa 1
Ne 5 "T'enernka"
OcHoBHbIE MOHATHS cenekiyn. JlabopaTopHas _

94 pa6oTa «M3yueHHe COPTOR KyIbTYPHBIX PACTEHHH H TOPO 1 https://resh.edu.ru/subject/lesson/3861/
JOMAIITHUX KUBOTHBIX»
Mertonsl cenekimoHHo# pabdotsl. JlabopaTopraspadota «M3yuenue

95 METOIOB CEIEKIHM 1 https://resh.edu.ru/subject/lesson/3861/
pacTeHuin»

OCTH)KEHUSI CEJIEKLIUH PacTeHuil 1 *uBOTHBIX. IIpakTiueckas pabora .

96 A Hv P P P 1 https://resh.edu.ru/subject/lesson/3861/
«IIpuBUBKa pacTeHUII»

97 CoxpaHeHue, U3y4eHHE U HCIOIb30BaHUETCHETUIECKUX 1
pecypcoB
BroTtexHomorus kak Hayka M oTpaciib MPou3BoACTBa. [IpakTryeckas

98 pabota «/3yuenne 1 https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOJIOTHI»

99 OcHOBHBIE HANIPABJIEHUS] CHHTETHYECKOWONOIOTUH 1

100 XpoMocOMHas ¥ TeHHAsI HHXKEHEPHS 1

101 Menununackue ouorexnonornu KontponsHaspadbora Ne 2 1
"T"eneTnka u cenekuus”

102 PesepsHeIii ypok. [loBTopenue, 0000IIeHrEe, CUCTEMATH3AIIS 1

3Hanuil UtoroBas pabota 3akypc 10 kmacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

102

30



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/

YYEBHO-METOJUYECKOE OBECIIEYEHHUE

OBPA3OBATEJIbBHOI'O TIPOLHECCA
OBSIBATEJIbHBIE YUEBHBIE MATEPUAIBI /1151 YYEHUKA

* buonorms. O6mas 6uonorus, 10 knace/ 3axapos B.b., MamonTo C.I'., Connn H.H., 3axapoBa
E.T.; mon penakmueii 3axaposa B.b., O0I11ecTBoO ¢ orpaHMYeHHON OTBETCTBEHHOCTHIO «J[PODA»;
AxmmmonepHoe o61mecTBo «M3naTenpeTBo «lIpocBernienuey
METOAUYECKHUE MATEPHUAJIbBI JJI51 YYUTEJISA
* MULTIMEDIA — monnepxka kypca «O01mas OHoiIorus»;

+ JIaboparopus KIIETKA; Metoaudeckue marepuansl: COOpHUK HOPMATHBHBIX JOKYMEHTOB.
Buonorwust /Coct. 2./1. Auenpos, A. I'., ApkaaseB. — M.: [Ipoda, 2010
CIuCOK UTepaTyphl Ui YIUTEIs:

1 batyeB A.C., I'ynenkoBa M.A., EneneBckuit A.I'. buonorus. bosbIoit cripaBoYHUK AJIst
IIKOJIEHUKOB ¥ MTOCTYHAIOIMUX B BY3bl. — M.: [Ipoda, 2011
2 bonroa U. B. Coopnuk 3agau o OO1meit OMonoruu s NOCTYNaomuX B By3bl. — M.: «OHUKC
21Bex» «Mup u obpazoBanuey, 20123 Koznosa T.A., Kyumenko B.C. buonorus B Tabnumax 6-11
knaccel. CrpaBouHoe nocodue. — M.: [Ipoda, 2010
JlononHuTeNbHAS TUTEPATYpa ISl YUATEIS:

1 Anacracosa JI.I1. O0mas 6uonorus. uaakrnueckue Mmatepuainsl. — M.: Berrana-I"pad, 2010.-
240c. 3 VBanoBa T. B. COopHUK 3a1aHMid TIO 0011IeH OMOJIOTHH: TTocOOUe TS yIalHXCsl
o0OmieoOpasosat. yupexaeHuii /T.B. MBanona, I'. C. Kanunosa, A.H.Msrkosa. — M.: [IpocBemieHue,
2012
4 Koznora T.A. Konocos C.H. J/lunakTudeckue KapTOUKU-3aaHuUs 110 001IeH ornomorun. — M.:
Wznarensckuit Jom «'enmxep», 2012 — 96¢.

+ JIaboparopus 'EHETUKA; « JTaboparopus DKOCUCTEMBI;

WuTepuer-pecypesl: CaiiTel B IHTEpHET:

« www.bio.1september.ru — razera «buosorus» - mpuitokeHue K «1 ceHTIOps»;

* WwWw.bio.nature.ru — Hay4Hble HOBOCTH OHOJIOTHH;



* www.edios.ru — Dimoc — HeHTp AUCTaHIIOHHOTO 00pa30BaHuS;

» www.km.ru/education - yueOHbie MaTepuaiisl 1 ciioBapu Ha caiite «Kupumt u Medoauii

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Anpeca caiitoB B MTHTEPHETE

www.bio.lseptember.ru - razera «buomaorusy - mprIoKeHue K «1 ceHTaOps» WWW.bio.nature.ru -
Hay4YHbIC HOBOCTH OHOJIOTUH

Www.edios.ru - Diaoc - eHTp AUCTaHIIMOHHOTO oOpasoBanus WWW.Km.ru/education - Yue6ubie
MaTepuabl U CIoBapH Ha caite «Kupuin u

Medoauii» http://school-collection.edu.ru Enunas komtekius nudpoBbix 00pa3oBaTesIbHbIX
pecypcos. http://window.edu.ru/ Exuroe okHO g0cTyma K 00pa3oBaTeIbHBIM pecypcam
http://www.priroda.ru — I[Ipupoja: HaMOHATIBHBIN TOPTAL.

http://obi.img.ras.ru — ba3sa 3Hanuit M0 OMOJIOTHH YeIOBEKa. YUEOHHUK MO0 MOJIEKY/ISIPHOM OHOIOTUH
JeJIoBeKa, OHOXUMHH, (DU3HOJIOTHH, TeHHOH 1 OelTkoBO# MHXeHepun. http://www.zoomax.ru —
300J10THsI: YEIOBEK U JOMAITHUE KHUBOTHBIC. Nttp://www.fipi.ru — denepanbHblii HHCTUTYT

neaarorut4cCKux I/ISMepeHI/Iﬁ



