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MHNOACHUTEJBHASA 3AIINCKA

[Tporpamma mo yueOHOMY mpeamery "buonorus" (manee - OMONOTHsI) HA YPOBHE CPEIHETO
obmiero obpazoBanus pa3zpaborana Ha ocHoBe DenepanbHOTO 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBannu B Poccuiickoit @enepanuny, PI'OC COO, Konuenmuu npernosaBaHus y4eO0HOTO
npenmMera «buonorus» u OCHOBHBIX MOJOXKEHUH (enepabHOI paboyeil mporpaMMbl BOCIIUTAHUS.

VYueonsiii peamet «buonorus» yriayonéunoro ypoBHs uzydenus (10—11 kmaccel) sBasieTcs
OJTHUM M3 KOMITOHEHTOB IpEIMETHOH ob6nactu «EcTecTBEeHHO-HayuHbIe IpeaMeThl». CoriacHo
nonoxerusmM @I'OC COO npodusbHbIe yueOHBIE TPEIMETHI, U3y4aeMble Ha YIiyOJIEHHOM YPOBHE,
ABISAIOTCA criocoOoM nuddepennmanu o0yuyeHus: Ha YPOBHE CpeAHEro o0Iiero obpazoBaHus U
MpHU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM OOIINM, CPEIHHM
po(hecCHOHANBHBIM W BBICIIMM 00pa3zoBaHueM. B TO ke BpeMs KaxAbld W3 3TUX YYEOHBIX
NPEMETOB JIOJDKEH OBITh OpPHEHTUPOBAH Ha MPHOPUTETHOE peIIeHHe 00pa3oBaTelbHBIX,
BOCIHUTATEIbHBIX W Pa3BUBAIONIMX 3a7ay, CBSI3aHHBIX C MpodopueHTalHe oOydarolmuxcs u
CTUMYJUPOBAHUEM MHTEpEeca K KOHKPETHOW 00JacTH HAyYHOTO 3HAHMs, CBA3aHHOTO C OMOJIOTHEH,
MEJIULIMHOM, IKOJIOTUEH, IICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no ydeOHOMy mpeamery "buosnorusa" na€t mpeacTaBlieHHE O I U 3ajadax
u3ydyeHus: yueOHoro npenmera «buonorus» Ha yriyOIEHHOM ypOBHE, OmpefenseT o0s3aTeiabHoe
(MHBapuaHTHOE) TMpPEeIMETHOE COJAEpXKaHHe, €ro CTPYKTYpUpPOBaHHWE IO pa3ienaM U TeMmaw,
pacnpenenenre no KiaccaMm, peKOMEHIYEeT MOCIe10BaTeIbHOCTh U3yUeHHsl y4ueOHOro MaTepuania ¢
yIETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKHA Y4eOHOTO MpoIiecca, BO3PACTHBIX
ocobeHHocTel oOyuaromuxcs. B mporpamme mo 61010run peanu3oBaH NPUHIMI IPEEMCTBEHHOCTH
C H3y4YeHHEeM OMOJOrMM Ha YpOBHE OCHOBHOIO oO0Imero oOpa3oBaHus, Omarofaps uemy
IIPOCMATPUBAETCA HAIPABJIEHHOCTh Ha TMOCJEAYIOIIee pa3BUTUE OHOJIOTMYECKUX 3HAHMM,
OpUEHTUPOBAHHBIX Ha (OPMHpPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHHS, SKOJIOTHYECKOI0
MBIIUICHUSI, TIPEJCTABICHUN O 3J0POBOM 00pa3e >KU3HU, Ha BOCIIUTaHHE OEPEKHOTO OTHOIICHUS K
OKpy’Karollel MpUpoJHON cpene. B mporpamMe mo OHMONIOTMH TakKe MOKa3aHbl BO3MOXXKHOCTHU
yuebHoro mnpeamera «buonorus» B peanmzanuu TpeboBanuit GI'OC COO kx mnmaHUpyeMbIM
JUYHOCTHBIM, METANpPEeJAMETHBIM H MPEJAMETHBIM pe3yibraraM oOyYeHus W B (HOPMHUPOBAHHH
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOM  JEATETBHOCTH OOYYaloIUXCs IO OCBOCHUIO
coJiepKaHusl OMOJIOTHYECKOro 00pa30BaHMsI HAa YPOBHE CPEIHEr0 0011ero 0opa3oBaHusl.

VYuebHblii nipeameT «buonorus» Ha ypoBHE cpemHero ooOmero oOpa30oBaHHUs 3aBEpIIACT

Ouosiornueckoe oOpa3oBaHWE B IIKOJE W OPUEHTHPOBAH Ha PACHIMPEHHE W YIUIyOJICHHE 3HAHUM



00yyaroImuxcs 0 )KMBOH NMPHUPOJIE, OCHOBAX MOJIEKYJISIPHOW M KJIETOYHOM OMOJIOrnu, SMOPHOIOrUN
U OMOJIOTHH Pa3BUTHSL, TEHETUKH, CEJIEKLIUN, OMOTEXHOJIOI MU, YIBOJIIOLIMOHHOTO YYEHHUS U SKOJIOTUH.

N3yuenmne ydyeOHOro mpenmera «buonorusi» Ha yriayOJIeHHOM ypOBHE OPHUEHTHPOBAHO Ha
MOJATrOTOBKY OOYYarOIUXCsl K MOCIEAYIOUIEMY MOIyYeHUI0 OMOJIOTHYECKOTO 00pa3oBaHus B By3ax
U OpraHu3aiusax cpegHero mnpodeccuoHanbHoro obpa3zoBaHus. OCHOBY €ro Coaep)kaHus
COCTaBJIAET CHCT€Ma OMOJIOTMYECKMX 3HAHHWM, IOJYyYEHHbIX IPU M3YYEHHUH OOYy4arolMMUCS
COOTBETCTBYIOIIUX CHCTEMATUYECKHX pa3leioB OWOJOTMM Ha YpPOBHE OCHOBHOTO OOMIETO
oOpaszoBanus, B 10-11 kimaccax 3Ty 3HaHUS MONMYYarOT pazBuThe. Tak, pacuIMpeHsl U yriayOJieHbI
OuosIornyecKre 3HaHUs O PACTEHUsX, KUBOTHBIX, TpH0Oax, OakTepusX, OpraHu3Me yesnoBeka, 00X
3aKOHOMEPHOCTSAX YKU3HH, JONOJIHUTEIBHO BKIIOYEHbI OMOJIOTMYECKHE CBEIEHHs MPHUKIAJHOIO U
IIOMCKOBOI'O XapakTepa, KOTOpPblE MOXXHO HCIOJb30BaTh KaK OPUEHTUPBI AJI IOCIEAYIOLIEro
BbIOOpa mpodeccuu. BozmoxkHa Takke HHTETpanus OMOJOTHYECKUX 3HAHUH C COOTBETCTBYIOIIUMHU
3HAHUSMM, HOJYYEHHbIMH OOYyYaroIIMMUCS MNpU H3y4YeHUU GU3MKU, XUMHM, Treorpapuu u
MaTeMaTHKH.

CrpykTypa mnporpammsl 10 ydeOHOMy mnpeamery "buonorus" oTpaxaer cHUCTEMHO-
YPOBHEBBII M HBOJIOIHOHHBIA TOAXOABI K H3ydeHHIo Ouoinoruu. COrinacHoO WM, H3Y4aroTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE NIl XKUBBIX CHUCTEM PAa3HOIO YPOBHS OPraHU3alLUH,
HBOJIIOI[MM OPTaHUYECKOTO MUPA Ha 3eMJjie, COXpaHEHHs OMOJIOTHYECKOro pa3Ho0Opa3usl MIaHEeTH.
Tak, B 10 xmacce u3y4yaroTcsi OCHOBBI MOJIEKYJISIDHOW M KJIETOYHOM OMOJIOrMM, SMOPHOIOTUU U
OMOJOTUM pa3BUTHUS, TEHETUKH W CEJNEKUUH, OUOTEXHOJOTMU U CHUHTETUYECKOW Ouosoruu,
aKTyaJU3UPYIOTCA 3HAHMUS OOYy4Yalomuxcs MO OOTaHWKE, 300J0THH, AHATOMHH, (HU3HUOJIOTUU
gyenoBeka. B 11 kiacce M3y4aroTcss HIBOJIIOLMOHHOE YUYEHHUE, OCHOBBI DKOJIOTMH U YUYEHHE O
6uocdepe.

VYueOnbiii mnpenmer «buonorus» mnpuzBaH O00ECHEUUTh OCBOCHHE O0O0yYarolMMHCA
OMOJIOTUYECKUX TEOpU U 3aKOHOB, UJIeH, IPUHIIUIIOB U MPaBUJ, JIEXKAIIUX B OCHOBE COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOM KapTHUHBI MHpa, 3HAHUA O CTPOEHUHM, MHOT0o0Opasuu M OCOOEHHOCTSX
KJIETKH, OpraHu3Ma, IMOMyJALWN, OWOIIeH03a, DSKOCHUCTEMBl, O BBIJAIOMIUXCS HAYYHBIX
JOCTHKEHUSIX, COBPEMEHHBIX HCCIIEIOBAaHUAX B OMOJIOIMH, MPUKIIAJHBIX acCleKTax OMOJIOTHYECKUX
3HaHuUU. g pa3BUTUS W TOJAJEp)KAaHUS HHTepeca oOydaroluxcs K OHOJOTMU Hapsaay co
3HAYUTEIBHBIM O00BEMOM TEOPETHYECKOTO MaTepHuaja B COJAEP)KAaHUHM MPOTrpaMMBbl 1O OHOJIOTHU
IPEIyCMOTPEHO 3HAKOMCTBO C HCTOpUEH CTAHOBIIGHHS M pa3BUTHS TOW WIM WHOM obiactu
Ouosnornu, BKJIAJOM OTEYECTBEHHBIX M 3apyOCKHBIX YYEHBIX B pELICHHE BaXHEHUIIMX

OMOJIOTHYECKUX U IKOJIOTHUYECKUX TTPOOIIEM.



[lens m3yuenus ydebHoro npeamera «buosiorus» Ha yriayOn€HHOM ypOBHE — OBIIAJICHHE
00y4JarIUMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHU3alliu KUBBIX CUCTEM Pa3HOTO
panra W npuoOpeTeHHWEe YMEHUH HCIOJIb30BaTh OSTH 3HAHUSA B (OPMHPOBAHMU HMHTEpeca K
onpeAcnéHHON 001acTh MPOPECCHOHANBHON JEATEIILHOCTH, CBSI3aHHOW C OuWojoruei, wim K
BbIOOPY YueOHOro 3aBe/ieHus AJIsl IPOAOHKEHUS OMOJIOTHYECKOro 00pa3oBaHUsl.

Joctuxenue nenu usydeHus ydeOHoro mpeamera «buonorus» Ha yriayOlIEHHOM YpOBHE
o0ecTeynBaeTCs pelIeHuEM CIIeIyIOIUX 3a1au:

OCBOCHHE 00YYArOIIMMUCS CUCTEMbI OMOJOTHMYECKUX 3HAHHUI: 00 OCHOBHBIX OMOJIOTUYECKUX
TEOpHUSAX, KOHLEIMIMUAX, THUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M MpaBUjaX, COCTABISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAYUYHYI0 KAPTUHY MHUPA; O CTPOSHUH, MHOI000pa3uu U 0COOEHHOCTSIX
OMOJOTUYECKNX cHcTeM (KIIETKa, OpraHW3M, MOMYJISAIus, BHI, OHOTeoIeHo3, Ouocdepa); o
BBIJIAFOIINXCSI OTKPBITUSX U COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTUH;

03HAKOMJICHHE 00YYaIOIIUXCsI ¢ METOJaMU TIO3HAHUSI )KUBOM MPUPOIBI: UCCIIE0BATETLCKUMU
METOJaMU OHOJOTHYECKHX HayK (MOJEKYJISPHOM M KJIETOYHOH OHOJIOTUH, 3MOPHOJIOTHUH U
OMOJNIOTUM Pa3BUTHSA, TCHETUKM W CEJICKIWH, OMOTEXHOJOTMH M CHHTETHYECKOW OHOiorum,
MAJICOHTOJIOTHUH,  OKOJIOTHH); METOJaMH CaMOCTOSTEIBHOTO  TPOBEIACHUS  OHOIOTHYECKHX
uccieioBaHMi B JabopaTopuM M B 1mpupone (HaOmrofeHue, HU3MEpeHUe, SKCIEPHUMEHT,
MOJIETUPOBAHME);

OBJIaJicHHEe OOYYaIONIUMHUCS YMEHHUSMHU: CaMOCTOSTEIbHO HAXOJUTh, AHAIU3UPOBATH U
UCTIOJIB30BaTh OMOJOTMYECKYI0 HH(OPMAIUIO; IOJIb30BAThCSI OMOJIOTUYECKON TEPMHUHOJIOTHEH U
CHUMBOJIMKOHW; yCTaHABIMBATH CBSI3b MEXIY Pa3BUTHEM OMOJIOTHHU M COIIMATHHO-I)KOHOMHYECKIMH U
HKOJIOTHYECKUMH TpoOIeMaMu YeJIOBEYECTBA; OLCHMBATH IMOCIE/ICTBUS CBOEH NESATEIbHOCTH I10
OTHOILIEHHIO K OKpYXarlleil NpuponHOH cpene, COOCTBEHHOMY 3[0POBBIO U  370POBBIO
OKpYXaloIMX JIoe; O0OOCHOBBIBaTH W COONIOAATH MEphl MPO(PUIAKTUKM HH(EKIIMOHHBIX
3a00eBaHWi, TpaBUiia TOBEJACHUS B TPHUPOJE W obOecrmedeHus 0e30macHOCTH COOCTBEHHOM
JKUZHEJIEATEIIbHOCTH B UYPE3BBIUAWHBIX CHUTYallUSIX MPHUPOTHOTO M TEXHOTEHHOTO XapakKTepa;
XapaKTepU30BaTh COBPEMEHHBIE HAyYHbIE OTKPHITHS B 00JIaCTH OHOIOTHH;

pa3BUTHE y OOYyYaroIMXCs MHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH B Tporiecce
3HaKOMCTBa C BBIIAIONIMMHCS OTKPBITUSIMH W COBPEMEHHBIMH HCCIICJOBAaHUSIMH B OHOJIOTHH,
pelaeMbIMH €10 Mpo0JieMaMH, METOA0JIOTHEH OHOJOrMYecKOro HCCIEeOBaHUs, IPOBEICHUS
DKCIIEPUMEHTAJbHBIX  HCCIEAOBAHUN, pEIIeHUS  OHOJOTHMYECKMX  3a]ad, MOJCITHUPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB M TPOIIECCOB;

BOCIIHTaHHE Y OOYyYaroUMXcs IIEHHOCTHOTO OTHOIICHUS K >KMBOW NPUPOJE B IIEJIOM U K

OTHeNbHBIM €€ o0BeKTaM U ABICHHSIM; (OPMHPOBAHUE HKOJIOTUYECKOM, TIeHETHYECKOH



IPaMOTHOCTH, OOIIEeW KyJbTYpbl MOBEIEHUS B MPHUPOJAE; HHTErpalil €CTECTBEHHO-HAYUHBIX
3HAHUM;

nproOpeTeHne OO0yUYAIONTUMUCS KOMIIETCHTHOCTH B PAllMOHAILHOM MPUPOIOIOIE30BAHUN
(cobOmroieHue TIpaBWII TIOBECHUS B TIPUPOJIC, OXPaHbI BHJIOB, SKOCUCTEM, OMOC(EpHI), COXpaHEHUN
COOCTBEHHOTO 3JI0pPOBbS M 3/I0pPOBbS OKPYKAIOIIUX JHOAeH (coOmoneHus mep NpoduIakTHKU
3a0oneBaHui, obecreueHue O€30MAaCHOCTU KHU3HEACATEILHOCTH B YPE3BBIYAWHBIX CHUTYaLUAX
MPUPOJHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BAaHUS OMOJOTUYECKUX 3HAHUU U
YMEHMH B IIOBCEAHEBHOW KU3HU,

CO3JaHME YCIOBHHM JUIsi OCO3HAHHOTO BBIOOpa OOYYaAIOUUMUCS  HMHIUBUIYaTbHOU
0o0pa3oBaTeNbHOIl  TPaeKTOpPHUM, CIIOCOOCTBYIOIIEH  MOCIEAyroleMy  MpodeccnoHalIbHOMY
CaMOOTIPE/ICIICHHUIO, B COOTBETCTBUH C HHIMBHUyaJIbHBIMH HHTEPECAMHU U TIOTPEOHOCTSIMH PETHOHA.

OOmiee 4McIO YacoB, OTBEACHHBIX HA HM3y4YeHHE OMOJOTMM Ha YriayOJEeHHOM YpOBHE
cpenHero odmiero oobpazoBanus, cocrapisier 204 yaca: B 10 kimacce — 102 gaca (3 yaca B He/Iel0), B
11 kmacce — 102 yaca (3 yaca B HEACIIO).

OT60p OpraHU3aMOHHBIX (OPM, METOJIOB B CPEJICTB OOYUCHHSI OMOJIOTHH OCYIIIECTBIISICTCS C
y49éTOM CHEIU(PUKA €ro COACpXKaHWS W HAMpPaBICHHOCTH HA TPOJIODKEHUE OMOJIOTHYECKOTO
0o0pa3oBaHUs B OPTaHU3AIUIX CPETHETO MPOGECCHOHATBHOTO U BBICIIIET0 00Pa30BaHMUS.

OO0s3aTeNbHBIM YCIOBUEM TMPU OOYYEHUH OHOJOTHH Ha YriyOJEHHOM YpOBHE SBISIETCS
MpoBeJIcHHE JIa0OPAaTOPHBIX U MpaKTHUeCKUX padoT. Takxke yyacTue 0O0y4aromuxcsl B BHIOTHEHUU
MIPOEKTHBIX U YYEOHO-UCCIIENOBATENLCKUX padOT, TEMATHKA KOTOPBIX OMPEEISIETCS] yUuTeNeM Ha

OCHOBE MMEIOIIUXCS MAaTEPUAIIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIAHBIX YCIOBUM.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Copepxanue NporpamMMmsl, BBIICIECHHOE KYPCU60M, HE BXOIUT B IIPOBEPKY I'OCYNapCTBEHHOU
urorooit arrecraruu (I'MA).

Tema 1. Buosiorus kak Hayka

CoBpemeHHass Ouoiorus — KOMIUIEKCHass Hayka. KpaTkas wucropus pasBUTHs OHOJOTHH.
buonoruyeckue Hayku ¥ u3yyaemble UMM IpoOieMbl. DyHIaMeHTalbHbIE, IPUKJIAIHbIE U IOUCKOBBIE
Hay4yHbIE UCCIIEIOBAaHUS B OMOJIOTHH.

3nayeHne OWOIOTUH B (DOPMUPOBAHMHM COBPEMEHHOHW €CTECTBEHHO-HAYYHON KapTHHBI MHpA.
ITpodeccun, cBsa3anHble ¢ Ouonoruei. 3HaueHre OUOJIOTMH B IPAKTUYECKOHN JESATENbHOCTH YEJIOBEKa!
MEIMIIMHE, CEIBCKOM XO3SIICTBE, IPOMBILIJIEHHOCTH, OXPaHE IPUPOBL.

JdemMoHcTpanuu

[optpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apsun, Y. Iapseii, I.
Mennens, B. . Bepnanckuii, W. I1. [TaBnos, . . Meunukos, H. 1. BaBunor, H. B. Tumodeer-
Pecosckuit, JIx. Yorcon, @. Kpuk, . K. benses.

TaOmuis! u cxeMbl: «CBsi3b OMOJIOTHH C APYTUMU HayKamMm», «CUcTeMa OMOJIOTHYECKUX HAYK».

Tema 2. /KuBble cucTeMbl M X H3YUYeHHE

XKuBble cuctembl Kak IpeaMmer u3ydeHus Ouonoruu. CBONCTBA JKHMBBIX CHUCTEM: €IMHCTBO
XMMHYECKOTO COCTaBa, JUCKPETHOCTb M LIEJIOCTHOCTb, CIOXKHOCTh U YNOPSJAOYEHHOCTh CTPYKTYPBHI,
OTKPBITOCTh, CaMOOpPraHU3allus, CaMOBOCIPOU3BEAEHUE, Pa3APaXKUMOCTh, M3MEHYUBOCTb, POCT U
pa3BUTHE.

YpoBHM  oOpraHu3aluy  OKMBBIX  CHCTEM:  MOJIEKYJSIDHBIM,  KJIETOYHBIN,  TKaHEBBIM,
OpraHU3MEHHbIM, MOMYJSAIMOHHO-BUAOBOM, 3KOCHCTEMHBIH (OMOT€OLIEHOTUYECKHIT), OHOChEpHBIN.
[Ipoueccrl, mpoucxoasmye B >KUBbIX cucreMax. OCHOBHbIE NMpU3HAKK KKUBOro. JKu3Hp kak (opma
cylecTBOBaHMs MaTtepun. Hayku, u3yuaroiye >KuBble CHCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3aI|H.

W3ydenne >xuBbIX cucTeM. Mertoabl Ouosornueckoil Hayku. HaOmronenue, wusmepeHwue,
9KCIIEPUMEHT, CUCTEMaTH3alus, MeTaaHanu3. [loHsaTHe O 3aBHCHMON M HE3aBUCHMOI NEPEMEHHOM.
[InanupoBanue skcnepuMenTta. [loctaHoBka M mpoBepka runote3. Hyneas runortesa. Ilonstue
BBIOODKM U €€ nocToBepHOCTh. Pa3bpoc B Ouonormyeckux AaHHbIX. OLEHKAa JIOCTOBEPHOCTHU
MIOJIyYEHHBIX  pe3yibTaToB. IlpuumHBI HUCKaXEHMsI pe3yslbTaToB dKcrnepumeHTta. llonsarue
CTaTUCTUYECKOT'O TECTA.

JdemoHcTpauuu



Tabmuubl 1 cxembl: «OCHOBHBIE TIPU3HAKK JKU3HW», «buomornueckune cuctemul»y, «CBOMCTBa
KUBOU MaTepumn», « Y pOBHU OpraHU3aLMU KUBOM NpUPOIbD, « CTpOEHHUE JKUBOTHOW KIIETKW», « TkaHu
KHUBOTHBIX», «CHCTEMBI OpraHOB 4YEIIOBEUECKOro opranusmay, «buoreomenos», «buocdepay,
«MeTonbl U3y4eHus ;KUBOU IPUPOIBDY.

Ob6opynoBanue: nabopaTopHoe 00OpylOBaHME JUIsl NPOBEIEHHUs HaOIIOAEHUHM, H3MEpeHHi,
JKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonab3oBaHue pa3InYHbIX METOI0B IIPU U3YYEHUH KUBBIX CUCTEM.

Tema 3. Brosorus Kierku

Knerka — cTpyKkTypHO-(pyHKIIMOHAJIbHAS €AMHULA KUBOT0. MicTopus OTKpBITHS KIeTKH. PaboThl
P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos). OcHoBHbIE
ITOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPUHU.

Metoabl  MOJIEKYJIIPHOM M KJIETOYHOM  OHMONOrMH:  MHKpPOCKOIUS, Xpomarorpadus,
aneKkTpodopes, METOJ MEYEHBIX aTOMOB, nuddepeHnmraIbHOE LEHTPUPYrUpOBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcupoeannvix Kiemox. IIEKTPOHHAS MHMKPOCKOIMS.
Kongoxranvnas muxkpockonus. Bumanvhoe (npusicusnenHoe) uyyeHue Kiemox.

JdeMmoHcTpanun

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabnuis! 1 cxembl: «CBETOBOI MUKPOCKOI, « DIEKTPOHHBIM MUKpOCKon», «VcTopus pa3BuTtus
METOJ0B MUKPOCKOITM.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MMKpOIpeNnaparbl pPacTUTEIbHBIX, JKUBOTHBIX U
OaKTepHAIbHBIX KIIETOK.

IIpakTuyeckass padora «l3yueHue MeTOAOB KJIETOUHON Ouonoruu (Xpomartorpadus,
anekTpodopes, nuddepennuranbaoe neHTpudyruporanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPAMHUKPOIJIEMEHTHI. Boxa u €€ poib Kak
pacTBOPUTEIIS, peareHTa, y4acTUe B CTPYKTYPHPOBAaHUH KIIETKH, TEIUIOPETyJsiquu. MuHepalbHble
BelIeCTBa KJIETKH, UX Onojiornyeckas posib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BelecTBa KIETKU. buonornueckue noaumepsl. benkn. AMUHOKHCIOTHBIA COCTaB
6enxoB. CTpykTypbl OenkoBoil Monekynbl. llepBuuHas cTpykTypa Oenka, MNeNTHIHAs CBS3b.
Bropuunas, TpetuuHasi, yeTBepTUYHAs CTPYKTYyphl. Jlenatypanus. CBoiictBa 6enkoB. Knaccudukanus
oenkoB. buonornueckue dhynkuuu 0eakoB. [Ipuonsi.

VYraeBoasl. MoHOcaxapuabl, Iucaxapuibl, OJUrocaxapuabl M mojucaxapuabl. OOmui 1an

CTpoeHus U (PU3UKO-XUMHUECKUE CBOIMCTBA yTriieBo10B. bronornyeckue GyHKIMU yTI€BOIOB.



Jlumuaer. T'uapodrbHO-THAPOGOOHBIE cBOMcTBA. Kiaccudukanmst nunumos. Tpuriaumepubl,
dbochomunuabl, BOCKH, cTepounbl. buonormueckue ¢yHKiuu JaunuaoB. OOmue cBOWCTBA
OMOJIOTHYECKUX MEMOpaH — TEKY4eCThb, CIIOCOOHOCTh K CAaMO3aMBIKaHUIO, TIOTYTPOHHIIAEMOCTb.

Hykneunosbie kucinorsl. JIHK u PHK. Crpoenue HykinenmHOBbIX KUCIOT. HykneoTuasl.
[Ipunuun komrmuiementapHoctu. IlpaBuno Yapradhda. Crpykrypa [JHK — naBoitHas crupaib.
Mecronaxoxaenue u 6nonorndyeckue pynkuuu JHK. Buast PHK. @ynkuun PHK B kietke.

Crpoenue monekynsl AT®. Maxkpospruueckue cBsizu B mojiekyiae AT®. buonoruueckue
¢ynkuun  AT®. BoccTaHOBJIEHHBIE  TMEPEHOCUYMKH, WX (GYHKOMM B KIeTkKe. J[pyeue
nykaeosuompughocpamor (HT®). CexBenupoanue IHK. Memoowi cenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykrypHast Owonorusi: OWOXUMHUYECKHE W OMo(U3MYECKHe WCCIeNOBaHUA COCTaBa |
MIPOCTPAHCTBEHHOM CTPYKTYpBI OHMOMOIIeKYI. Moodenuposanue cmpykmypul u (yHKyuil OUOMoneKyn u
ux xomnnexcos. KomnviomepHulil ousaiin u opeanuueckuti cunmes OUOMONEKYI U UX HEeNpUPOOHBIX
aAHAN0208.

JdemMoHcTpauuu

[Toptpetsr: JI. Ilomunr, Jdx. Yorcon, ®. Kpuk, M. Ywikuuc, P. ®panknun, ®. Courep, C.
IIpy3unep.

Huarpammsl: «PacnpeiesieHne XMMHUYECKUX 3JIEMEHTOB B HEXHUBOW Mpupoae», «Pacnpenenenue
XUMHUYECKUX IJIEMEHTOB B KUBOU MPUPOJIE».

Tabnuie! u cxemsl: «llepuoanueckas TabIMIla XUMHYECKHUX DJIEMEHTOBY, «CTpOEHUE MOJEKYIIbI
BOBI», «BemecTBa B cocTaBe opranu3amMoB», «CTpoeHrne MOJIeKyJbl 0enkay, « CTpyKTyphl OelKoBOU
MoJieKyIb», «CTpoeHHe MOJIeKyd YIJIeBOAOB», «CTpoeHHe MOJeKysl JUnuaoBy, «HykienHoBbie
KHCIOTB, «CTpoeHue Monekysisl ATOy.

O6opynoBanue: XUMUIECKasl IOCYyJ1a M 000pyI0BaHHE.

JlaGopaTopnasi pa6ora «O0HapyXeHHEe OETKOB C TTOMOIIIbIO KAYECTBEHHBIX PEAKITHII.

Jlaboparopnass pabGora «lccnenoBaHre HYKJIEMHOBBIX KHCJIOT, BBIJEIEHHBIX W3 KIJIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u GyHKIMH KIETKH

Tumbl KJIETOK: JyKapuoTH4eckas U mpokapuoTuueckas. CTpyKTypHO-(QYHKIIMOHATHHBIE
00pa3oBaHMS KIETKH.

Crpoenue mpokapuoTudeckoi kietku. Kimerounas crenka Oakrtepuii u apxeid. OcoOeHHOCTH
CTpOCHHS TeTepoTpOoPHON H aBTOTPO(PHON MPOKAPUOTHUECKHUX KIETOK. MECTO M pOib MPOKApUOT B

OHOLIEHO3aX.



Crpoenue u (GyHKIMOHUPOBAHUE DJYKApPHOTHYECKOW KieTkH. [lma3martmdeckas meMmOpaHa
(mma3manemma).  CTpykTypa  IUta3MaTHueckodl  memOpanbl.  TpaHcmopT — BemiecTB — uepes
IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbIM (nuddys3us, obneruéunas auddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcopT). [Tomynponumaemocts MeMOpaHbl. Pabota HaTpwHii-
KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOLMTO3, (harounTo3. Jk3ouuto3. Knerounas crenka. CTpykTypa u
(GYHKIMU KIETOYHOU CTEHKH PACTEHHA, TPHOOB.

Huronnazma. [wurozons. Ilutockener. JIBwkeHue 1uTomiasMbel. OpraHousibl  KJIETKH.
OnnomeMOpaHHBIE OPTaHOWIBI KIETKH: JHpomiasMmarudeckas cerb (DIIC), ammapar I'ombmkw,
JU30COMBI, UX CTpoeHue U GyHKIUU. B3auMocBs3b 0lHOMEMOpaHHBIX OPraHOUA0B KieTku. CTpoeHHe
TPaHyJIIPHOTO PeTUKyiIyMa. Mexanusm nanpaeienus deikos ¢ JIIC. CUHTE3 pacTBOPUMBIX OEIKOB.
CuHTe3 KIETOUHbIX MeMOpaH. [ankuil (arpaHylipHBIA) 3HAOIUIA3MATUYECKUN PETUKYIYM.
CekperopHast ¢yHknus amnmnapara lonbmxu. Moougurkayus 6Genxoe 6 annapame [ onvbodicu.
Copmuposka 6enxos 6 annapame I onvoocu. TpaHCTIOPT BEIIECTB B KiIeTKe. Bakyoian pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

[losiyaBTOHOMHBIE ~ OpraHouAbl  KJIETKU: MMTOXOHAPUHU, IJACTUABL.  [Ipoucxodcoenue
mumoxouopul u naracmuo. Cumbuoeenes (K.C. Mepescrkosckuii, JI. Mapeynuc). Ctpoenue u QyHKIUN
MUTOXOHAPUM M miactua. IlepBuyHbIE, BTOPUYHBIE M CIOXHBIE IUIACTH]IBI (DOTOCHHTE3UPYIOLINX
3YKapHOT. XJIOPOIUIACThI, XPOMOIUIACTHI, IEUKOIIACTHI BBICIINX PACTECHUM.

Hemem0OpanHnbie opranon bl kieTku CTpoeHue U GyHKIIMH HEeMEMOPaHHBIX OPraHOMI0B KIIETKU.
Pubocomsl. [lpomescymounvie unamenmoi. MUKpOPUIAMEHTBL. AKMuHOGble MUKPODUIAMEHMbL.
MBpli1eyHble KIETKU. AKMUHo8ble KOMNOHEHMbl HeMbluleuHblX KiemoK. MukpoTpy6ouku. Kierounslii
ueHTp. CTpoeHre U JABWKEHHE KTYTHKOB M pecHH4eK. MUKpoTpyOouku muroruiasmsel. LleHTprons.
benku, accoyuuposannvle ¢ muxpoghunamenmamu u muxpompybouxamu. Momopnvie 6enxu.

Snpo. Obosouka sapa, XpOMaTHH, KAPHOIUIA3Ma, SAPBIIIKH, UX CTPOCHUE U (PYHKIUH. S nepHbIii
OenkoBbIi  MaTpukc. I[IpocTpaHCTBEHHOE paclONOKEHHE XPOMOCOM B HMHTep(asHOM sfpe.
Oyxpomamun u 2emepoxpomamun. beaku XpomaTHHa — TUCTOHBI. J[unamuxa s10epHOU 00010YKU 8
mumo3se. Hoepuviii mpancnopm.

Knerounsle BkmroueHusa. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK JYKapuOT (pacTUTEIbHOM,
KUBOTHOMU, TpUOHON).

JdemMoHcTpauuu

[Toprpetsr: K.C. Mepexkosckuit, JI. Maprymnuc.

Tabmuuer 1 cxembl: «CTpoeHHE PYKAPHUOTHYECKOW KIETKW», «CTpOeHHE KHUBOTHOWU KIICTKHY,
«CTtpoeHne  pacTurenbHOM  KieTkw», «CTpoeHne  MHUTOXOHApuUm», <«SAapo», «CrpoeHue

MIPOKAPUOTUYECKOM KIETKH.



OO6opynoBaHue: CBETOBOM MHKPOCKOI, MMKpONpENapaThl PacTUTENIbHBIX, *KUBOTHBIX KIIETOK,
MHUKpPOIIpEnapaTsl 0aKTepHaTbHBIX KIETOK.

JlabopaTopHasi padora «/3y4ueHue cTpoeHus KJIETOK pa3IudHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «/3yueHne CBONCTB KIIETOYHOU MEMOpaHBI».

JlabGoparopHass pabora «JVcciegoBanue IUIa3Moiau3a M JICIUIA3MOJIM3a B PACTUTEIBHBIX
KJIETKax».

IIpakTnueckas padora «l/3yuyeHne ABMKEHUS LUTOIIA3MbI B PACTUTENIBHBIX KIETKaX».

Tema 6. O0MeH BellecTB U NMpeBpalleHue JHEPruM B KJIeTKe

AccuMuisIMS M AMCCUMMIJIALUS — JBE CTOPOHBI Merabonu3ma. Tumbl oOMEHa BEIECTB:
aBTOTPO(HBIA M TeTepoTpOQHBIH. YdacTHe KHCIOpoAa B OOMEHHBIX Mpoleccax. DHEpreTH4ecKoe
obecriedeHne KkieTku: npeBpamenne AT B oOMeHHBIX mporeccax. DepMEHTATHBHBIN XapakTep
peaknuii KieToyHoro merabonusma. depMeHTbl, UX CTPOCHHUE, CBOWCTBA M MEXaHM3M JEHCTBHSL.
Kodepmentsl. OTinnuns pepMeHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. besku-akTuBaTopsl U O€NKH-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKLUI OT pa3IHuHBIX (PaKTOPOB.

[lepBuuHbIl CUHTE3 OpraHUYecKUX BewlecTB B kierke. doTocuHTe3. AHoKcueenHvli U
oxcuzennviti pomocunmes y baxkmepuii. Ceemocobupaiowue nuemeHmsl U NUSMEHMbl PeaKYUOHHO20
yenmpa. Ponb XaoporutacToB B mporecce porocuHTe3a. CBeToBas U TeMHOBas ¢a3bl. Pomoodvixanue,
C3., C4- u CAM-munwet hpomocunmesa. IlponykTUBHOCTH (OTOCHHTE3a. BiMsiHHE pa3IMUHBIX (aKTOPOB
Ha CKOpOCTh (pOoTOCHHTE3a. 3HaUYEHHE (POTOCUHTE3A.

XemocuHTte3. Pa3HooOpa3ue opraHM3MOB-XEMOCHHTETHKOB: HUTpUUIUpYIOIIKe OaKTepuH,
xKene300aKkTepuu, cepoOaKTeprH, BOJIOPOIHbIE OaKTepun. 3HaU€HHE XeMOCHHTE3a.

AHa’poOHble opraHu3mbl. Bunel Opoxkenus. IIpoaykTsl OpokeHHS W UX HCIIOJIb30BAHUE
4eJI0BEKOM. AHa3pOOHBIE MUKPOOPTraHU3MbI KaK 00BEKThI OMOTEXHOJIOTUN U BO30YAUTENN O0JIEe3HEH.

AnpoOHBIE OpraHu3Mbl. JTanbl 3HepreTuyeckoro oomena. IloaroroBurensHpiil sTan. ['nmukonus
— OECKHUCIIOPOIHOE PACIICTIIICHHUE TIFOKO3BI.

buonoruueckoe okucieHUE, WM KIETOYHOE JbIXxaHue. Poib MHUTOXOHApPUI B mpoleccax
ounonornueckoro okucieHus. [uknmaeckue peakiuu. OkucnurensHoe GochopumupoBaHue. IHepeus
membpannoeo  epaouenma npomonos. Cunmez ATD: paboma npomonnou ATD-cunmasoi.
[IpeumymiectBa a’poOHOrO0 MyTH OOMEHA BeWIECTB IMepe] aHa’poOHBIM. ¢ (EeKTUBHOCTH
SHEPreTHYecKOro oOMeHa.

JdemMoHcTpauuu

IToprpersr: JLx. Ilpuctnu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durenasrapar, Il

Murtuenn, I'. A. 3aBap3uH.



Tabmuib! u cxembl: «POTOCHHTE3Y, « JHEPreTHUECKUN 00Men», «brnocuHTes 6enkay, «CTpoeHue
bepmenTa», « XeMOCHHTE3».

OO6opynoBaHue: CBETOBOH MHKpPOCKOM, OOOpYAOBaHHME Uil HPUTOTOBICHHS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JlabopaTopHasi pa6ora «l3yueHue KaTaIMTHYECKOW aKTUBHOCTH (EPMEHTOB (Ha TpUMEpE
amMuIa3bl WIK KaTajaasbl)».

JlaGopaTtopHasi padora «l3yueHue (hepMEHTATHMBHOTO pacIICIUICHHs MEPOKCHAa BOJIOPOJA B
PaCTUTEIBHBIX U JKUBOTHBIX KJIETKAX).

JlaGopatopHas padora «CpaBHEeHUE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopHasi padota «CpaBHEHHE TIPOIECCOB OPOKCHHSI U JIBIXAHHS.

Tema 7. HacieacrBeHHasi MHpopMalus U peaju3anus eé B KJIeTKe

Peakuuu marpuuHoro cuHtesa. IIpyMHIMII KOMIUIEMEHTApPHOCTH B PEAKLMAX MATPUYHOIO
cuHTe3a. Peanmuzanust HacieACTBEHHOW uHpopmauuu. ['eHeTMyeckuid KoOJ, €ro CBOWCTBa.
Tpanckpunuuss — Marpuunelii cuHTe3 PHK. IIpuHuunel TpaHCKpUIIIMK: KOMIUIEMEHTApHOCTS,
aHTUIApaJUIEIbHOCTh, ACUMMETPUUHOCTb. Co3pesanue mampuunvix PHK 6 sykapuomuueckou Kiemke.
Hexooupyrowue PHK.

Tpancnsauus u e€ srtanbl. Yuactue TtpancnopTHeix PHK B OuocunTese Oenka. VYcnoBus
o6uocunTe3a 6enka. Konupoanue amuHokuciot. Posibs pubocom B OnocuHTese Oenka.

Cogpemennvie npeocmagnenus o cmpoenuu 2enog. OpraHusalnus T€HOMa Y TPOKapUOT U
9YKapHoOT. Perynsiuus akTMBHOCTH T'€HOB y mpokapuoT. I'mnoresa onepona (®. XKako6, K. Mano).
MonexynapHnvle mexanusmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pezynayuu pabomsi
2enog. Perynsnus oOMeHHBIX MpoIieccoB B kieTke. KieTouHslii romeocTas.

Bupycsl — HekneTouHbsle (OpMbI KU3HM W oOnMraTHele mnapasuTbl. CTpoeHHE NpOCThIX U
CIIO)KHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnennwiii yuxn JHK-codepocawux eupycos,
PHK-cooeporcawux supycos, bakmepuogazos. Obpamnas mpanckpunyus, pesepmasa, UuHmezpasa.

BupycHbie 3a0omeBanusi 4enoBeka, kuBOTHbIX, pactenuit. CIINJ], COVID-19, commansHbie u
METUIIUHCKUE TTPOOITIEMBI.

Buoungpopmamura: unmeepayus u amanuz 6onvuwux maccueog («bigdatay) cmpyxmypuwix
buonocuueckux oaumvix. Hanomexnonoeuu 6 ouonocuu u meouyure. Ilpoepammupyemvie QyHKyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JdemMoHcTpauuu

[Moptpetsr: H. K. Konsuos, J. U. IBanoBcKuii.

Tabnuue! u cxemsl: «buocunres 6enkay, «I'enernueckuit Koy, «Bupyce», «bakrepuodaruy.

IIpakTnyeckas padora «Co3iaHue MOACIH BUPYCay.



Tema 8. ZKu3HeHHBINH LHKJI KICTKH

Knerounsnif nuki, ero nepuonsl U peryisinus. Matepdasa u muro3. OcoOeHHOCTH MPOLIECCOB,
nporekaromux B uHTepdasze. IloaroroBka  kieTkm K  JAeneHUro.  [IpecuHTeTHUYeCKUN
(MOCTMUTOTHYECKUH), CHHTETHMYECKUM M IOCTCUHTETUYECKMH (IPEMUTOTHYECKUI) IMEepPHOAbI
nHTEep(Da3hI.

Martpuunsiii cunre3 JJHK — perumkanus. [punnune! permukanuu JJHK: kommmemenTapHOCTS,
IIOJIyKOHCEPBATUBHBIM CHHTE3, aHTUINAapauleabHOCTh. MexanusMm permukanuu JIHK. XpomocoMsl.
Crpoenne xpomocoM. Temomepsl U TesoMmepa3a. XPOMOCOMHBIM HAOOp KIETKH — KapHOTHIL
JIMIIOUAHBIN 1 TaruIONAHBIA HaOOpbl XpoMOocoM. ['oMotoruuHbie XpoMOoCcoMBI. 11010BbIE XPOMOCOMBI.

Jenenue knetku — MuTo3. CTaguu MHUTO3a M MPOMCXOMAIIME B HUX IpOLEcChl. TUIBI MUTO3a.
Kaprokunes n nuroknnes. buosornueckoe 3Ha4yeHHE MUTO3a.

Perynsauus MuroTHueckoro 1ukia kiaetku. [IporpaMmmupyemast kietounas rudelip — aromnros.

Knerounoe sipo, XpoMocombl, (YyHKIMOHaJIbHAas TE€HOMUKA. Mexanuzmul npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu xiemok. «lugpposas xkiemxa» — Ouounpopmamuueckue
Mooenu pYHKYUOHUPOBAHUS KIEeMKU.

JdeMmoHcTpanun

Tabmuupel u  cxembl: <« OKu3HeHHBIM IHMKIT KIEeTKW», «MuT03», «CTpOoe€HHE XpOMOCOMY,
«Permukanus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOIN, MUKpoMpenaparbl: « MUTO3 B KJIeTKaX KOpELIKa JyKay.

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

JlaGopaTtopHas padora «HabmogeHne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JyKa (Ha TOTOBBIX
MUKpOTpenaparax)y.

Tema 9. CTpoenue u pyHKIMH OPraHu3MoOB

buonornueckoe pasHooOpasue OpraHU3MOB. OAHOKIIETOUHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U JKU3HENIEATEIbHOCTH OJTHOKJIETOYHBIX OpraHu3MoB. baktepuu, apxeu,
OJITHOKJIETOYHbIE TPUOBI, OHOKJIETOYHBIE BOAOPOCIH, IPyTrHe MPoTUCTh. KoloHuanbHbIe OpraHu3MBbI.

B3aumocBsI3p yacTeli MHOTOKJIETOYHOIO OpraHu3Ma. TKaHH, OpraHbl M CHUCTEMBI OpIaHOB.
OpranusMm kak exquHoe nenoe. ['omeocras.

Tkanu pactenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTeNbHas, IMOKPOBHAs, MPOBOJSIIAL,
OCHOBHasi, MexaHuueckasg. OCOOEHHOCTH CTpoeHHs, (PYHKUIUN W pacrlojoKEeHUs TKaHeW B opraHax

pacTeHui.



TkaHu >KMBOTHBIX M 4YENOBEKA. THIIBI KUBOTHBIX TKAHEW: DMMTEIUANIbHASA, COCAMHMUTEIbHA,
MbllIeyHas, HepBHasi. OCOOCHHOCTH CTpoeHHus, (YHKIMA M pacloJIOKEHHs TKaHEH B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble M IeHEepaTHBHBIE OpraHbl pacteHud. OpraHel U CHUCTEMBI OpPraHOB
KUBOTHBIX U 4esoBeKa. DyHKIUU OPraHOB U CUCTEM OpPIaHOB.

Onopa Ttena opranusmoB. Kapkac pactenuit. CkeneTbl OJHOKJIETOYHBIX M MHOT'OKJIETOYHBIX
AKUBOTHBIX. HapyXHbI!l 1 BHYTpeHHUN ckeneT. CTPOEHHE U TUIIbl COETUHEHMS KOCTEH.

JIBr>KeHHE OpraHu3MOB. J[BH)KEHHME OJHOKJIETOUHBIX OPraHM3MOB: aMEOOHMIHOE, KIYTUKOBOE,
pecHuuYHOe. [IBMKEHHME  MHOTOKJIETOYHBIX pPAaCTEHUM: TPONU3Mbl M  HacTuu. JIBmkeHue
MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIIe4yHas cuctema. Pedrexc. CkeneTHbIe MBIl U UX
paborta.

IIutanue opranusmos. IlornomieHne BOABI, YITIEKMCIOrO TIa3a M MMHEPAIbHBIX BELIECTB
pacteHusMHu. IIuTanue XUBOTHBIX. BHYTpUIIOIOCTHOE M BHYTPUKIIETOUHOE nuileBapeHue. IIutanue
[IO3BOHOYHBIX KHUBOTHBIX. OTHENbl NUIIEBAPUTEIBHOIO TpakTa. [luieBapUTENbHbIE JKEJIE3bI.
[InmeBapuTenpHas CUCTEMA YEIOBEKa.

Jpixanue opranu3moB. Jlpixanue pacreHuil. [Ipixanue xuBOTHbIX. Juddys3us razoB uepes
noBepxHOcTh KiIeTkH. KoxHoe npixanue. JlpixarenbHas mnoBepxHocTh. JKaGepHoe M J€royHoe
nbixaHue. [IpixaHue MO3BOHOYHBIX JKMBOTHBIX M UE€JIOBEKa. DBOJIIOLMOHHOE YCIO)KHEHHE CTPOEHUs
JETKMX ITO3BOHOYHBIX KUBOTHBIX. [[pIXarenpHas cucreMa 4enoBeka. MexaHu3M BeHTWISLMH JIETKUX Y
NTHI U MIIEKOUTAOMX. Perynsauus apixanus. [IpixarenbHbie 00bEMBI.

TpancnopT BemecTB y opraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCIIOPT BEUIECTB y
*KUBOTHBbIX. KpoBeHOCHas cuctema n €€ opranbl. KpoBeHOCHasi cUCTEMa IMO3BOHOYHBIX KMBOTHBIX U
yenoBeka. Cepjie, KpOBEHOCHBIE cOCyIbl M KpoBb. Kpyrm KpoBooOpaiieHus. DBONIOIHMOHHBIE
YCIOXKHEHUS CTPOCHHMsS KpPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX >XHBOTHBIX. Pabora cepama u eé
peryisnus.

Brinenenue y oprann3moB. Beiienenne y pacrennii. Beiienenue y sknuBoTHbIX. COKpaTUTENIbHBIE
Bakyosd. Opranbl BbiaeneHus. dunbTpanus, cexkpelnuss U 0oOpaTHOE BCACHIBAHUE KaK MEXaHH3MBI
paboTbl opraHoB BblieieHHsA. CBs3b MOJOCTH TeNa ¢ KPOBEHOCHOM M BBLACIUTEIHHON CHCTEMaMH.
Boienenne y MO3BOHOUHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHue M (yHKIMOHMPOBAHUE
HeppoHa. OOpazoBaHuE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil M ITUCTHI
IIPOCTENIINX. 3alUTa y MHOTOKJIETOUHbIX pacTeHuil. KyTtukyna. Cpencra macCUBHOM U XUMUYECKOU

3amuTel. PUTOHIUALL.



3amura y MHOTOKJICTOYHBIX >KMBOTHBIX. IIOKPOBBI M MX IMPOM3BOJHBIC. 3aIlUTa OpPraHU3Ma OT
Oonesnell. IMMyHHas cuctema venoBeka. KIeTOUHbIM U ryMOpalibHBI UMMYHUTET. BpoxaéHHBIN 1
npUOOPETEHHBIN CcrienUpUUEecCKUii UMMYHHUTET. Teopus KIOHAIbHO-CeNeKTUBHOTO MMMmyHuTera (II.
Opmux, ®. M. bepuer, C. Tonerasa). BocrmanurenbHble OTBETHI OpraHu3MoB. Pojb BpOXAEHHOTO
MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUM.

PasgpaxuMocTh U peryisnus y opraHu3smMoB. Pa3napakuMOCTh y OZHOKJIETOYHBIX OPTaHU3MOB.
Takcucsl. PaznpaxumMocTs U peryisinus y pacteHuil. POcToBbIe BelecTBa U X 3Ha4CHUE.

HepBHas cuctema u pediaexTopHas perynsuus y >KuBoTHbIX. HepBHas cuctema u e€ OTHelbl.
OBOJIOIIMOHHOE YCIIO)KHEHHUE CTPOCHHSI HEPBHOW CHCTEMBI y XUBOTHBIX. OTAEIBI TOJIOBHOTO MO3ra
II03BOHOYHBIX )KUBOTHBIX. Peduiekc u pediiekropHas nyra. besycinoBHbie U yCcI0BHbIE pe(IEKCHI.

I'ymopanbHass perynduus M SHAOKPUHHAasT CHUCTEMa JKMBOTHBIX M uenoBeka. JKenesbl
SHJOKPUHHOM CUCTEMBI M UX FOPMOHBI. JlelicTBre TOPMOHOB. B3auMOCBS3b HEPBHOM M YHAOKPUHHOU
cucreM. [‘unoranamo-runoduzapHas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuuel u  cxembl: «OTHOKIETOYHbIE BOJOPOCIN», «MHOTIOKJIETOUHBIE BOAOPOCIN,
«bakrepun», «IIpocreiimmue», «Opranpl IBETKOBBIX pacTeHUi», «CHCTEMBl OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHue HacekoMmbIx», «TkaHum pacreHmit», «KopHeBbIE CHCTEMBDY,
«Ctpoenne crebmns», «CTpoeHHe JMCTOBOM MIIACTUHKNY, «TKaHU KUBOTHBIX», «CKENeT 4eloBEeKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenpHas cucreMa», «HepBHas
cucreMa», «Koxa», «Mpleunas cuctema», «BpiienuTenbHas cucreMay, « QHIOKPUHHAs CUCTEMAY,
«Ctpoenune Mplme», «MMmMmyHuter», «KumeunononoctHeie», «Cxema MNHTaHUS PaCcTEHUID,
«KpoBeHOCHbIE CcHCTEMBI MO3BOHOYHBIX KUBOTHBIX», «CTpoeHHe THIpb», «CTpoeHHE IIaHApUNY,
«BHyTpeHHee cTpoeHHe T0XKAeBOro uepBs», «HepBHast cuctema prioy, «HepBHast cuctema JIATYIIKHY,
«HepBHas cucrema npecmblikaromuxcs», «HepBHas cucrema nruny», «HepBHas —cucrema
MiekonuTamux», «HepBHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHHe: CBETOBOM MHMKPOCKON, MHMKpPOIpPENapaTbl OJHOKJIETOUYHBIX OpPraHU3MOB,
MUKpOIpEenaparbl TKAHEW, PAaKOBHUHBI MOJUIOCKOB, KOJUIEKIIMM HAcCEKOMBIX, HUIJIOKOXKHX, >XHUBBIE
HK3EMIUIIphl KOMHATHBIX PAaCTeHUH, repOapuM pacTeHMH pa3HBIX OTJENOB, BJIaKHbIE Ipernaparhbl
KUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUJIEKIIMH OECHO3BOHOYHBIX >KHBOTHBIX, CKEJET 4YeIOBEKa,
o0opy/i0oBaHUE NJsl JIEMOHCTpPAllMU MOYBEHHOTO W BO3AYILIHOIO MUTAHHS PACTEHUN, pacUIerIeHUs
KpaxMasia U O€nKOB moja JeiicTBUeM (EepMEHTOB, 00OpPYJOBAaHUE MJS JIEMOHCTPAIMH OIBITOB IO
U3MEPECHUIO KU3HEHHOM EMKOCTH JIETKMX, MEXaHU3Ma JIBIXATEJIbHBIX JBUKEHUN, MOJEIHU T'OJIOBHOIO

MO3ra pasjin4HbIX JKUBOTHBIX.



JlabGoparopHasi pabdora «l3yueHne TKaHel pacTEHUI.

JlabopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX.

JlabopaTopHasi pabora «/3yueHure opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3MHOKeHMe U Pa3BUTHE OPraHM3MOB

@opMbl pa3MHOXKEHHSI OpraHU3MOB: Oecrojioe (BKJIKOYash BEreTaTUBHOE) U IOJ0BOE. Bubl
0€ecroJIoro pa3sMHOXKEHUS: IOYKOBAaHUE, CIOPYJIISIIUA, PparMeHTaIHs, KIOHUPOBaHHE.

[TonoBoe pazmuoxenue. [lonoBeie kieTku, unu ramersl. Meiio3. Craauu meiiosa. [loBenenue
xpoMmocoM B Meio3e. Kpoccunrosep. buosnornueckuii cMpIci Meiio3a U MOJI0BOTo mpoiiecca. Meiio3 u
€ro MeCTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pasButue. ['amerorenes y >kuBoTHbBIX. [lonoBeie sxene3sl. OOpa3zoBaHue u
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHue MOoJI0BbIX KIETOK.

OmnogoTBopeHHe W HSMOpPUOHANBHOE pa3BUTHE JKUBOTHBIX. CHOCOOBI OIJIOJOTBOPEHHUS:
HapykHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3sBUTHE OPraHu3MOB (OHTOr€HEe3). OMOpUOJIOTHST — HayKa O pa3BUTUU
opranusMoB. Mopgozcenez — oona u3 enasuvix npobdnem smopuonoeuu. Konyenyus mopghocenos u
mooenu mopghozeneza. Ctanuu 3MOpUOreHe3a KUBOTHBIX (Ha mpuMepe Jarymkn). Jpoonenue. Turbl
npoOneHus. [Jemepmunuposannoe u HedepmunuposanHoe opobnenue. bracmyna, munei o6aacmyn.
OcoGenHocTy ApOoOIEHUS MIIEKOIUTAIOUINX. 3apObIILIEBbIE TUCTKHU (TacTpyJIsiiys). 3aKjiaJjka OpraHoOB
U TKaHEeW M3 3apoJbIIIEBBIX JHMCTKOB. B3anMHOe BIMsSHHME YacTeil pa3BUBAIOLIETOCS 3apoJiblllia
(oMOpuoHanbHas MHAYKLHKA). 3aKiajiKa IUlaHa CTPOEHUS >KMBOTHOTO KaK pe3yjbTaT HEPAPXUUYECKUX
B3aMMOJICHCTBUI T'eHOB. BiusiHue Ha SMOpHOHAIBHOE PAa3BUTHE PA3IMUHBIX (DAKTOPOB OKpYyXkKaromei
Cpebl.

Poct u pasBute xuBoTHBIX. [locTamMOpuonaneHelil nepuon. Ilpsimoe u Hempsimoe pa3BUTHE.
Pa3Butue ¢ meramopho30M y 6€CrI03BOHOUYHBIX U IIO3BOHOYHBIX KUBOTHBIX. bruonornueckoe 3HaueHue
IIPSIMOTO U HETIPSIMOTO Pa3BUTHS, UX PACIPOCTPAaHEHUE B IpUpoAe. TUIbl pocTa )KUBOTHBIX. DakTOpsI
PEryJsSIlIMM pOCTa XUBOTHBIX M yesnoBeka. CTaauu MOCTIMOPHUOHAIBHOTO Pa3BUTHS Y JKUBOTHBIX U
yenoBeka. [leprnosabl oHToreHesa yenoneka. CTapeHue U CMEPTh Kak OMOJIOTMYECKUE MPOIIECCHI.

PasmHoxeHne u paszButhe pacteHuid. ['ametodut u cnopodut. Meio3 B KU3HEHHOM IMKIIE
pacrenuii. OGpazoBaHue crop B mporecce Meio3a. ['amerorenes y pacrenuil. OmiaogoTBopeHHE U
pa3BUTHE pPACTUTENBHBIX OpPraHU3MOB. [[BOilHOE OIJIOJOTBOpEHHE Y IIBETKOBBIX pPaCTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHU.

MexaHnu3MBbl PeTyJIILUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemMoHcTpanuu

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



Tabmumer 1 cxemsl: «BereraTuBHOE pa3sMHOXKeHHE», «THIBI OECMONOr0 Pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMUIOMOHAb», «Pa3MHOXkeHHE 3BrIIeHbD», «Pa3zMHOXeHUE TUApPBD», «Meiosy,
«Xpomocombl», «I'amerorenes», «CTpoeHUE SUIEKICTKA U cliepMaro3ouay, «OCHOBHBIE CTaauu
oHTOreHe3a», «lIpsmoe n Henpsimoe pazButue», «Pa3Butue maiickoro xyka», «Pa3Butue capanum»,
«Pa3BuTtne nArymkm», «/lBoilHOE€ OIUIOJOTBOPEHHME Yy IBETKOBBIX pacTeHHI», «CTpoeHHE CeMSH
OJHOJOJIBHBIX WM JBYJIOJIBHBIX PAacTeHU», «KMU3HEHHBIM LMK MOPCKOW KamycTbD», «/KH3HEHHBII
LUK MXa», « KU3HEHHBIN HUKII TAIOPOTHUKAY, « KM3HEHHBIN LUK COCHBD).

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpONpenaparbl SHIEKICTOK W CHEpPMaTO30M]IOB,
Mozeinb «L{UKI pa3BUTHUS JIATYLIKIAY.

JlabopaTtopnass  paGora «M3yueHue CTpOEHHS  TOJOBBIX  KJIETOK HA  TOTOBBIX
MHKpOIpenapaTax.

IIpakTuyeckass paGora «BpIsiBIEHHME NPU3HAKOB CXOJCTBAa 3apOJABIIIEH IMO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIIMX PACTCHUN.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIeICTBEHHOCTH 1 U3MEHYHMBOCTH OPraHU3MOB

HcTopust cTaHOBIeHHS U pa3BUTHS FeHETHKHU Kak Hayku. Pabotrel I'. Mennens, I'. ne @pusa, T.
Moprana. Pons oTeuecTBeHHBIX Y4€HBIX B pa3BuTuM renetuku. Paborsr H. K. Kombumosa, H. .
BasunoBa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®umunuenxo, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUUYECKHE MOHITUS U CUMBOJIBL. | 'OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE T'€HBI,
aNbTEPHATUBHBIE NPHU3HAKH, JOMHUHAHTHBIA M PEIECCUBHBIN MPU3HAK, FOMO3UIOTa, Ie€TEPO3UTOTa,
YuCTasl JIMHUS, THOpUIbI, TeHOTHMN, (peHoTurl. OCHOBHBIE METOAbl TC€HETHUKHU: THOPUIOJIOTHUYCCKUH,
IHUTOJIOTUYECKHM, MOJIEKYJISIPHO-TE€HETUYECKHIA.

JdemMoHcTpanuu

IToptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U. Basunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecockmuii.

Tabmuis! u cxeMbl: «MeTobl TeHETUKI, «CXEMBI CKpEIIUBaHUS.

JlaGopaTopnas padora «/Ipo3oduna kak 00BEKT FreHETHIECKUX UCCIICIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpentuBanue. [lepBoiii 3akoH MeHzaenss — 3aK0H e€IWHO0Opaszusi THOPHIOB
nepBoro mnokoJsienus. [IpaBuino nomuHupoBaHus. BTopoil 3akoH MeHnens — 3aKOH pacIleruIeHUs
npu3HakoB. LluTonornueckre OCHOBEI MOHOTUOPHUTHOTO CKpeIBaHus. [ UoTe3a YiCTOThI TaMeT.

AHanmuzupyroniee ckpeuuBaHue. IIpoMexyTouHbI XapakTep HacienoBaHus. Pacuierienue

IIPHU3HAKOB IIPHU HCIIOJTHOM JOMHWHUPOBAHUH.



JurubpuaHoe ckperniuBanue. TpeTui 3akoH MeHens — 3aKOH HE3aBHCHMOTO HAClIeOBAHUS
npu3HaKkoB. LluTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIUBAHUS.

CuerieHHoe HacienoBaHue mpusHakoB. Paborsl T. Moprana. CuemiieHHOe HacieIOBaHUE
I€HOB, HAPYIIEHHUE CLEIUICHUS MEX1y TeHaMu. XpOMOCOMHAs TEOPUs HACIEACTBEHHOCTH.

I'enetnka mnona. XpoOMOCOMHBIM MEXaHW3M ONPEIEICHUs IMoJia. AyTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHbIN U reTeporaMeTHbIN MoJl. ['eHeTHYeCKass CTPYKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue nprusHakoB, CHENJIEHHBIX C TIOJIOM.

l'enorun kak wnemoctHas cucrema. llnefiorponuss — MHOXECTBEHHOE JEHCTBHUE TEHA.
MHoxecTBEeHHbIN ayuienu3M. B3zauMozeiicTBue HeaielnbHbIX FeHOB. KoMIIeMeHTapHOCTh. DnucTas.
[Tonumepust.

I'eneTndeckuii  KOHTPOJIb  PAa3BUTHS  PACTEHUM, JKUBOTHBIX M  YEJOBEKa, a TakKkKe
(U3MONIOTHYECKUX MPOLIECCOB, TOBEIEHUS U KOTHUTUBHBIX (YHKIMHA. ['eHeTHUeckue MeXaHU3MbI
CUMOMOTeHe3a, MEXaHU3MbI B3aHUMOJCHCTBHUS «XO3MUH — MMapa3uT» U «XO3IUH — MHUKPOOHOM).
['eHeTHYEeCKUE aCTIEKThI KOHTPOJIS U H3MEHEHHSI HAClIeACTBCHHONH MH()OPMAIIUY B TIOKOJICHHUSIX KJIETOK
Y OPTaHU3MOB.

JdeMmoHcTpanun

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

Tabmuubr u cxembl: «llepBeiif U BTOpoW 3akoHbl Mennems», «Tperuit 3axkoH Menaens,
«Anammsupymoiiee ckpemuBanuey, «Hemomnoe nomuHupoBanue», «CIEMIEHHOE HacaeI0BaHUE
MpHU3HAKOB y Apo3oduibly, «l'eHetuka mona», «Kapuortum uenoBeka», «Kapuotunm apo3oduiiby,
«Kapuotun nruis», « MHOKECTBEHHBIN ajlienu3M», « BzaumoaeicTere reHoBy.

O6opynoBaHue: MoJeNnb IS JIEMOHCTpAIlMM 3aKOHOB €IWHOOOpa3usi TUOPHIOB TEPBOTO
MOKOJICHUS W PacUICIVICHUs] MPU3HAKOB, MOJENb JUISl JEMOHCTpAlMM 3aKOHAa HE3aBHCHUMOIO
HacJeJOBaHUS MPU3HAKOB, MOJAENb /I JEMOHCTpPAlMy CLEIUIEHHOIO HAaCIeOBaHUsl IMPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoItipenapar: «/[pozodumay.

IIpakTuyeckasi padora «l3yuenne pe3yabTaTOB MOHOTHOPHUIHOTO CKpEIIUBAHUS Yy
TPO30(UITBD».

IIpakTnyeckas padora «l3ydeHue pe3yabTaToB JUTUOPUTHOTO CKPEUTUBAHUS Y APO30PIIBD.

Tema 13. 3akoHOMepPHOCTH M3MEHYHMBOCTH

B3aunmoneiictBue renoTuna u cpenbl npu GopMupoBanuu hperorumna. MI3MeHYUBOCTh TPU3HAKOB.
KadecTBeHHBIE M KOJIWYECTBEHHBIC TPU3HAKK. BHIBI W3MEHUYMBOCTU: HEHACICICTBEHHAs |

HaCJICACTBCHHAA.



Monudukanonnass u3MeH4YMBOCTh. Ponb cpeapl B (opMmupoBaHUM MOAUGPUKALUOHHON
n3MeHuuBoctd. Hopma peakuuu npusHaka. BapuanumonHbli psn M BapuanvoHHas Kpubas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHBOCTH.

l'enHoTunnueckass u3MeHYUBOCTb. (CBOMCTBA TE€HOTUIIMYECKOW  W3MEHYMBOCTH. Buasl
TeHOTUITUYECKONW U3MEHYMBOCTU: KOMOMHATUBHASI, My TallHOHHASI.

KoMOuHatuBHasT M3MEHYMBOCTh. Mei03 W TIOJIOBOM TMpollecC — OCHOBA KOMOWHATHBHOU
W3MEHUYUBOCTH. POIb KOMOMHATHBHOW HM3MEHYMBOCTH B CO3JIaHUU T'€HETHUYECKOTO Pa3zHOOOpa3us B
Ipezeiax OJHOrO BHU/A.

MyTanuoHHass HW3MEHYMBOCTb. Buapl MyTauuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W UWHIYIHPOBAHHBIE MyTalluu. SIaepHble U [HUTOIJIA3MATHUYECKHUE MYTaIluU.
ComMarnueckue U MoJIOBble MyTanuu. [IpuunHbl BOSHUKHOBEHUS MyTaluuid. MyTareHsl U UX BIIUSHHE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTallMOHHOIO Ipolecca. 3aKOH TOMOJIOTMYECKUX pAIOB B
HacnencTBeHHo n3menunBoctu (H.M. BaBunoB). BHesgepHas n3MEHYMBOCTh U HACIEACTBEHHOCTb.

Onucenemuka u INUSEHOMUKA, PONb SNULEHEMUYECKUX (DAKmMopos 6 HACLe008aHuu U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMmoHcTpanun

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuubprt w  cxembl: «Buabsl u3MmeHunBocTH», «MoaudukanmoHHass U3MEHYHUBOCTHY,
«KomOMHaTUBHAsE HW3MEHYUBOCTHY», «Meio3y, «OrmnogoTBopeHue», «leHernyeckue 3a00JIEBAHMS
yesnoBekay, « Buael myranuiiy.

O6opynoBanue: KHUBbIE U TepOapHble SK3EMIUIAPhl KOMHATHBIX PACTEHUN, PHUCYHKHU
(dboTorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopHas padora «VccrnenoBanrue 3aKOHOMEPHOCTEH MOTUPUKAIIMOHHON U3MEHYUBOCTH.
[TocTpoeHue BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOMY.

IIpakTnyeckas padora «Myraiuu y po30Guiibl (Ha TOTOBBIX MHKPOIIpErapaTax)y.

Tema 14. I'eHeTHKA YeJiOBEKA

Kapuorun venoBeka. MexayHapoHas mporpamma HCCIIEIOBaHUS TeHOMa 4deoBeka. MeToabl
W3YYCHHs TEHETUKU YeIOBEKA: TeHEATOTHUeCKUid, OTM3HEI[OBBIN, IIMTOTCHETUYECKUH, TOMYIISIIIHOHHO-
CTaTUCTUYECKUH, MOJIEKYJIIPHO-T€HETHUECKUH. CoBpeMeHHOE onpeJereHue reHOTHMNA:
ITIOJIHOTEHOMHOE CEKBEHUPOBAHME, TEHOTHUIIMPOBaHHWE, B TOM uyucie ¢ nomouipro III[P-anamm3a.
HacnenctBennbie 3a0oseBaHusi 4enoBeKka. ['€HHBIE U XPOMOCOMHBIE O0Je3HM uenoBeka. bonesnu c
HAaCJIEACTBEHHON MPeapacnoioKEHHOCThIO. 3HAUCHHE MEAUIIMHCKON F€HETUKUA B MPEIOTBPAIICHUH U

JICYCHUM T'CHETHYECKHUX 3a00JICBaHMM 4YeJIOBEKa. MGILI/IKO-FGHGTI/I‘-IGCKOG KOHCYJIbTUPOBAHUC.



CrBonoBble KiIeTKH. [IoHATHE «T€HETHYECKOro Ipy3a». DTUUECKUE aCIEeKThl UCCIEI0BaHUN B 00JIacTH
peNaKTUPOBaHUs FEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akToOpsl MOBBIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K (U3NYECKOMY U
XUMHUYECKOMY 3arps3HEHUIO OKpyXKarolen cpenpl. ['eHeTnueckas mpeapacnoioKeHHOCTh YelloBeKa K
MaTOJIOTUSIM.

JdemMoHcTpanuu

Tabmuubpt u cxembl: «Kapuotun uenoBeka», «MeToapl H3yUEHUsS] TEHETUKH YEJIOBEKay,
«"eneTnueckue 3a00JI€BaHUS YEITOBEKAY.

IIpakTnyeckas padora «CocTaBiieHHE U aHAIIU3 POJOCIOBHOWY.

Tema 15. Cenekuusi oprann3mMosn

JloMecTukanus U ceiaekuus. 3apoxkaeHue celekunu u nomectukanuu. Yuenue H. 1. BaBunosa
o LlenTpax MpOMCXOXIEHUS U MHOT000pa3usi KyJIbTypHBIX pacTeHuii. Ponb cenekuuu B CO31aHUU
COpPTOB pacTeHWil M Mmopoj >KUBOTHBIX. CopT, mopona, mTaMM. 3aKOH TOMOJIOIMYECKHX DsIOB B
HacnecTBeHHOH m3meHnunBoctd H. 1. BaBuiosa, ero 3HaueHne 11l CeNEKIIMOHHON paboTHI.

Metoapl ceneKIMOoHHOW paboThl. MCKycCTBEHHBI OTOOp: MacCOBBI W WHAMBHIYaJIbHBII.
Otanbl KOMOMHAIMOHHOM cenekuuu. Mcnbitanue npousBoauTeneil mo moroMctBy. OT60p 1O
TEHOTUITy C TOMOUIbIO OLEHKM (PEHOTHIMA MOTOMCTBA U OTOOp MO T'€HOTHIy C TMOMOIIbIO aHaIu3a
JHK.

HckyccTBeHHBIN MyTareHe3 Kak METO] CEIeKIIMOHHON padoThl. PainanMoHHbI 1 XUMUYECKUH
MyTareHe3 Kak MCTOYHUK MYTAallMil y KyJbTYpHbIX (popM opraHu3MoB. lcmonb30BaHHE T€HOMHOTO
pelakTupoBaHust U MeToZoB pekoMOMHaHTHBIX JIHK ans momydeHuss mcxomHoro marepuana yis
CEJICKIUN.

[Tonyuenne nonumnonnoB. BuyTpusumoBas rudpuauzanus. bin3kopoacTBeHHOE CKpeIIUBaHUE,
Wi uHOpuauHT. HepoacTBeHHOe CKpeluBaHHe, WIM ayTOpUAMHT. ['eTepo3uc M ero HpUYHMHBIL
Hcnonb3oBanue rerepo3uca B cenekuuu. Otnanéunas rulOpuausanus. I[Ipeononenue Oecroaust
MEXBUA0BBIX THOPUAOB. JIOCTHXKEHUS CENEeKIINN PACTEHUM U KUBOTHBIX. «3€1EHASA peoIoYUsLY.

CoxpaHeHHNe U U3y4YeHHE TeHETHYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN M UX TUKUX POAUUE
JUIsL CO3JJaHMsI HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3AUCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
ynpaenexue ceHemuiecKuMu pecypcamu CenbCKOX03AUCMBEHHbIX U NPOMBICIO8bIX ICUBOMHBIX 8 YexX
VAYUULEHUST CYUEeCMBYIOWUX U CO30AHUSL HOBbIX NOPOO, IUHUL U KPOCCO8, 8 MOM YUc/le C NPUMeHEeHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCLEeO08AHUL, NEePed08bIX UOel U NePCNeKMUBHBIX MEXHONO02U.

JdemMoHcTpanuu

IToptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. Il. Jlykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.



Tabmumpsr u cxembl: «lleHTpBl MPOUCXOXKACHUS U MHOT0OOpa3usi KyJNbTYPHBIX PpACTEHHID»,
«3aKOH TOMOJIOTHYECKUX PSAJOB B HACICACTBEHHONM H3MEHYUBOCTHY, «METONbI CEIEKIINN,
«Otnanénnas rudpuanzanus», «MyTareHesy.

JlaGoparopHass padora «M3ydyeHue cCOpPTOB KYJbTYPHBIX PACTEHUW M TOPOJ JOMAIIHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3ydyeHne METOJI0B CEJIEKIIUU PACTCHHIN.

IIpakTnueckas padora «IIpuBuBka pacTeHuin».

Ikcekypeust «OCHOBHBIE METOABl W JOCTHIKEHHSI CENEKLMM pAcTeHUH W IKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIA YYaCTOK, B TEILUTUYHOE
XO0351IICTBO, B J1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOT'O LIEHTPA)».

Tema 16. BUOTeXHOJI0THUA ¥ CHHTETHYECKASI OMOJIOTUSA

OOBbeKThl, HCHOJb3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE U TKAHEBBIC KYJIbTYPHI,
MHUKpPOOPTaHU3MBbI, UX XapaKTepUCTHKA. TpaJullnOHHas OMOTEXHOJIOTHS: XjeOomeueHue, molydeHme
KHUCJIOMOJIOYHBIX MPOIYKTOB, BUHOJICIINE. MukpoOuosIoTrHuecKuit CUHTE3. OOBeKTHI
MUKPOOHOJIOTHYECKUX TeXHOJIOTHH. [Ipon3BoACTBO Oelika, aMIHOKHUCIIOT U BUTAMHUHOB.

Co3aHye TEXHOJIOTM U MHCTPYMEHTOB LIEJICHAIIPABICHHOTO M3MEHEHHMSI U KOHCTPYUPOBAHMS
TEHOMOB C LEJBI0 MOJYYEHUsT OPTaHU3MOB M UX KOMIIOHEHTOB, COZEpPKAIUX HE BCTPEYAIOLIHECS B
MpUPOJIe OMOCUHTETUUECKHUE Ty TH.

Krnerounas nnxenepus. MeToibl KyJIbTyphl KJIIETOK M TKaHEW pacTeHUH U )KMBOTHBIX. KprobaHku.
Comatnueckas rTHOpUAN3AIUS U COMAaTHYECKHI SMOprorenes. Vcmnonbp3oBaHue rariionioB B CEIEKIIUU
pacteHuid.  [lonyyenue  MOHOKIOHANbHBIX — aHmumen. Hcnonvsoeanue  MOHOKIOHANbHLIX U
NONMUKIIOHANbHBIX — aHmumen 68 Meouyure. VICKYCCTBEHHOE OIUIOJOTBOpeHHE. PekoHcTpyKuus
SWIEKIECTOK W KIOHUPOBAHME JKUBOTHBIX. MeETOJ TpaHCIIaHTAlMU sAep KIETOK. Texwonozuu
0300p0GIeHUsA, KYIbMUBUPOBAHUA U MUKPOKIOHAILHO2O PASMHONCEHUS  CEeNbCKOXO3AUCTNEEHHBIX
Kybmyp.

XpOMOCOMHass M TeHHas HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 I'€éHa M KOHCTPYHpPOBaHUE
pekomOunantHbiX JHK. Cozdanue mpanceennvix opeanusmos. JIOCTHKEHHST W TEPCIEKTHBBI
XPOMOCOMHOM ¥ T€HHOI MH)KEHEPHUU. DKOJOTHYECKHE U AITHUYECKHUE TPOOJIEMbl TeHHOW WHKEHEPUH.

Menununackue OuotexHonoruu. I[loctreHomHas tudpoBas wMeaununa. [II[P-muarnoctuka.
MeTaboIOMHBIN aHAIN3, TEHOIIEHTPUYECKUN aHAIM3 TPOTeOMa YeJIOBEKa JIJIsi OIICHKUA COCTOSIHUS €TO
310poBbs. Mcnonp3oBaHue CTBOJIOBBIX KiETOK. TapretHas Tepanus paka. 3D-Omounkenepus s
pa3paboTku (hyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUM, CO3/IaHUs KOMIUICKCHBIX TKaHEH
COUCTAHHEM TEXHOJIOTUN TPEXMEPHOTrO OWONMPHHTUHTa W cKaQOIAUHTa ISl pEIIeHUs 3aaad

MePCOHATM3UPOBAHHOW METUIIUHBI.



Co3naHne BEKTOPHBIX BaKILUH C II€JbI0 o0ecredeHnss KOMOMHUPOBAHHOM 3alllUThl OT BO30yauTeEnen
OPBU, ycraHOBIeHHE MOJIEKYJISIPHBIX MeXaHH3MOB (yHkunonuposanusi PHK-conmepxamux BHpycOB,
BBI3BIBAIOLINX 0CO00 OMACHBIE 3200JI€BaHUS YEIOBEKA M KUBOTHBIX.

JdemoHcTpauuu

Tabmuupl u cxemsl: «/cronp30BaHME MHUKPOOPraHU3MOB B IPOMBIIUIEHHOM IPOU3BOJICTBEY,
«Knerounas nHxxenepus», «I ' eHHas HHKEHEPUI».

JlaGopaTopHas padora «/3yueHne 00beKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llomyueHne MOJIOYHOKHUCIIBIX IPOAYKTOBY.

Jdkckypeust «buoTexHonorus — BakHeHIIas NPOM3BOJAUTENbHAs CHJIA COBPEMEHHOCTH (Ha

OMOTEXHOJIOTUIECKOE IIPOU3BOICTBO)».



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 BUOJIOTI' U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS O0yUYaIONUMUCS TPOrPaMM
CpeIHEro o011ero 00pa3oBaHus: IMUHOCTHBIE, METAIIPEIMETHBIE U IIPEMETHBIE.

B crpykType JNHYHOCTHBIX pPE3YyJbTATOB OCBOEHMS IPOrpaMMbl IO OHOJOIMH BbIIEICHBI
CJIEAYIOLIME COCTAaBJIAIONINE: OCO3HAHUE O0YYAIOIUMKCI POCCUMCKON TPaXKAaHCKOM MICHTUYHOCTH
— FOTOBHOCTU K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPENEICHUIO, Haluyue MOMmueayuu
00y4YeHHIO OWOJIOTHH, YyeleHanpasieHHoe pazeumue BHYTPEHHUX YOSKICHUN JTMYHOCTH Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEH M MCTOPUUYECKUX TPAAMLUN pa3BUTHSL OMOJOTMUYECKOrO 3HAHUS, 20MOBHOCHb
U cnocobHocmb 00YYaOLINXCST PYKOBOJCTBOBAThCS B CBOEH J€ATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU
YCTaHOBKaMH, IPUCYLIUMHU CHCTEME OHOJOTMYECKOro 00pa30BaHUsl, Haauuyue npasoCcO3HAHUs
9KOJIOTMUYECKOH KYJIBTYPBl, CHOCOOHOCMU CIMABUMb 1€ U CTPOUTH )KU3HEHHbIE TJIAHBI.

JINYHOCTHBIE pE3yJbTaThl OCBOEHHSI IMPOrpamMMbl 1O OHOJOTMM JOCTHTalOTCSl B E€IUHCTBE
yueOHOM M BOCHMTATEIIBHOM JESATEIbHOCTH B COOTBETCTBHM C TPATULMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKHMMH U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, NPHUHITHIMU B
oOIIecTBE MNpaBWJIAMH M HOPMAaMH TIOBEACHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHHMSA,
CaMOBOCIIMTaHUS M CaMOpPa3BUTHA, PA3BUTUS BHYTPEHHEW IO3MUUHU JUYHOCTH, NATPUOTH3MA H
YB@KEHHs K 3aKOHY W IIPABOINOPAIKY, YEJIOBEKY TpyJda M CTaplieMy I[OKOJIEHHMIO, B3aUMHOIO
yYBa)X€HMsI, OEPEKHOT0 OTHOIIEHUS K KYJbTYPHOMY HACJIEIUIO U TPAJULUSAM MHOTOHALMOHAIBHOTO
Hapopa Poccuiickoi @enepannu, NpUpoe U OKPYKAKOIIEH cpee.

JINYHOCTHBIE pe3yNbTaThl OCBOCHMs yueOHOro mnpenmera «buonorus» TOKHBI OTpakaTh
TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCS C(HOPMHPOBAHHOM BHYTPEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIEeHUH,
COOTBETCTBYIOIIUX TPAJULHMOHHBIM IIEHHOCTSIM POCCHUHCKOIO OO0IECTBa, paclIMpeHHe XKU3HEHHOTO
OIbITa U OIBITA JEATEIBHOCTH B IPOLECCE pean3allid OCHOBHBIX HAlpPaBICHUIM BOCHUTATEIbHOU
NESATEIBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHUA:

c(OPMHUPOBAHHOCTH I'PAXKAAHCKON MO3UIIMU O0YUYaIOUIErocsi KaKk akTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCUICKOro 00IecTBa;

OCO3HaHME CBOMX KOHCTUTYLHOHHBIX TpaB M OOSI3aHHOCTEW, YBaXXCHHME 3aKOHA H
MIPaBOIIOPSIIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MIESITENbHOCTH MPU CO3JaHUHM Y4YEOHBIX MPOEKTOB,
peleHrH y4eOHbIX U 03HABATEIbHBIX 33/1a4, BHIIOJHEHUN OMOIOTHYECKUX HKCIIEPUMEHTOB,;

CIOCOOHOCTh OIPENEIIATh COOCTBEHHYIO MO3UIMIO 110 OTHOUICHUIO K SBICHUSAM COBPEMEHHOM
’KU3HU U OOBICHSTE €€;

yYMEHHE YUYHUTHIBATh B CBOUX JEUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aMMOJEHCTBHS
JOZIeH C pa3HbIMU YOKICHUAMH, KYJIbTYPHBIMU IIEHHOCTSMU M COLIMATBHBIM MOJIOKECHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOIO BBINOJIHEHUS y4YeOHBIX,
MM03HABATENbHBIX U MCCIEA0BATEIbCKUX 3a/1a4, YBAKUTEILHOTO OTHOLIEHHUS] K MHEHHUIO ONTIOHEHTOB
IpU 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COAEPIKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:



c(hOPMHUPOBAHHOCTh POCCUMCKON TpakIaHCKOW HWIECHTUYHOCTH, TMATPHOTHU3MA, YBAXKEHUSA K
CBOEMY HapoAdy, YyBCTBA OTBETCTBEHHOCTH nepea PonuHoM, roplocTh 3a CBOM Kpaii, cBOXO Ponuny,
CBOM f3BIK U KYJIBTYPY, IPOILJIOE U HACTOSALIEE MHOTOHAI[MOHATIbHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEIUI0O M MaMSATHUKAM HPUPOAbI, JOCTUKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYE;

CIOCOOHOCTh OIICHMBATH BKJIAJ POCCUHCKHUX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE OHOJIOTHH,
MMOHUMAaHMs 3HAYCHHUsI OMOJIOTUY B TTO3HAHUYU 3aKOHOB IIPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO
00I11eCTBA;

ujeitHas yoe:xx1€HHOCTh, TOTOBHOCTh K CIIy>)KeHHIO U 3amuTte OTeuecTBa, OTBETCTBEHHOCTH 32
ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEH pOCCUICKOr0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHS;

CIIOCOOHOCTh OIEHMBATH CUTYAIMIO M NMPUHUMATh OCO3HAHHBIC PELICHHS, OPUCHTUPYSACH Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYIyIIETro;

OTBETCTBEHHOE OTHOILUEHUE K CBOMM POJUTENSIM, CO3JAAHUI0 CEMbH Ha OCHOBE OCO3HAHHOI'O
IIPUHATHS LEHHOCTEN CEMENHOM KU3HH B COOTBETCTBUHU C TPaAULMAMU Hapo1oB Poccuny;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIECHHE K MHpPY, BKIIOYash ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;

[TOHMMAaHKUE SYMOLIMOHAJIBHOTO BO3AEUCTBUS JKUBOUM MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIP@XEHHUIO B Pa3HbIX BHJAX UCKYCCTBA, CTPEMJICHUE MPOSIBJIATH KayecTBa
TBOPUYECKOH JINYHOCTH;

5) ¢pusuveckoro BocnuTaHus, GOpMHUPOBAHMA KYJbTYPbI 3A0POBbS M IMOLHOHAJIBHOIO
os1aromosty4ms:

MOHMMAaHUE W peau3als 3J0pOBOr0 M 0e30MacHOro oOpasza XKW3HHU (3I0pOBOE IMHUTAHHE,
COONIOZICHNE TUTHEHUYECKHX TMPaBUI U HOPM, COAAaHCUPOBAHHBIM PEKUM 3aHSATHUH U OTIBIXA,
peryisipHas pusnyeckas akTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOILLIEHUS K
cOOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

MMOHMMAaHHE 1IEHHOCTH MPaBUJI UHAUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOTO TIOBE/ICHUS B
CUTYaLUsIX, YTPOKAIOLIUX 3J0POBBIO U KU3HU JIIOJEH;

OCO3HaHME TOCJIEJICTBUA W HENPHUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOIEHHUs aJIKOTOJI,
HapKOTHUKOB, KYpEeHHUS]);

6) TPya10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPY/y, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTh K aKTHBHOW JAEATEIbHOCTU TEXHOJIOTMUYECKOM M COLMAIBHOM HaIllpaBIEHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENIBHO BBIMOJIHSTH TaKyIO JAESITEIbHOCTD;

UHTEpEC K pa3MuHbIM cdepaM MpodeccHOHAIbHON MAesTeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIH BHIOOP OyAy1Ieil Mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BAHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

7) IKOJIOTrM4YeCKOr0 BOCIIMTAHMS:

9KOJIOTMUYECKU IlieJiecoo0pa3Hoe OTHOILIEHHE K MPUPOJAE KaK HCTOYHUKY >KM3HH Ha 3emie,
OCHOBE €€ CYLECTBOBAaHMUS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KYyJBTYpBl: NpUOOpPETEHHE OMbITa IIAHWPOBAHUS
ITOCTYNKOB ¥ OLICHKU UX BO3MO>KHBIX IOCIEACTBUN JUIsl OKPYXKAIOLIEH CPeIbl;



OCO3HaHME ITI00AJIBHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM U IMyTel UX pellieHus;

CIOCOOHOCTH HMCIIONIB30BaTh MPUOOpETaeMble IPU U3yUYECHUH OMOJIOTUU 3HAHHUS U YMEHUS NPH
pemeHn MpoOsieM, CBS3aHHBIX C palMOHAIBHBIM HPUPOIOINOIL30BaHUEM (COOIIOACHNE TPaBUII
IIOBE/ICHUS B NIPUPOJE, HAIIPABJICHHBIX Ha COXPAaHEHHE PAaBHOBECHs B DKOCHCTEMaX, OXpaHy BHJIOB,
IKOCHUCTeM, OHoCchepbl);

AKTUBHOE HENPUATHE IECUCTBUM, IPUHOCALIUX BPEI OKPY’KAIOIIEH MPUPOJHON Cpele, yMEHUe
MIPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJIOTMYECKHE IMOCIEACTBUS MPEANPHUHUMAEMBIX NEHCTBUN U
IIPEIOTBPALLATD UX;

HaJIM4UE€ PaA3BUTOTO OKOJIOTMYECKOTO MBIIIICHUS, DKOJOTMYECKOM KYJBTYpbI, OIbITa
NESTEIbBHOCTH ~ DKOJIOTMYECKOM  HAIpaBJIEHHOCTH, YMEHHUS  pYKOBOJCTBOBATbCSI MMH B
[I03HABATECJIbHOW, KOMMYHHUKAaTUBHOM M COLMAJIBHOM IIPAKTUKE, TOTOBHOCTM K YYacTHIO B
IIPAKTUYECKON AESATEIbHOCTU IKOJIOTUYECKOM HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JHUAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIUKYJIbTYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M UYWTATENIBCKOM KyJIbTYPbl KaK CpPEACTBA B3aWMOACHUCTBHUS
MEX1y JIFOJIbMU U TIO3HAHMSI MUPA;

MOHWMaHHUE CIENU(PHUKN OWOIOTUM KaK HayKH, OCO3HaHUs e pomu B (opMHUpOBaHUH
palMOHAIBHOIO HAYYHOI'O MBILIUIEHUS, CO3JaHUM LEJIOCTHOTO MpEeACTaBICHUs 00 OKpYy)Karolem
MHpE KaK 0 €IUHCTBE IPUPO/IbI, UEIOBEKAa M OOILIECTBA, B IO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEH U
peleHn: mpodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHS;

yOESKIEHHOCT, B 3HAUMMOCTH OMOJIOTMM JUIsi COBPEMEHHOM IUBWIM3ALUHU: OOecTeueHUs
HOBOTO YpPOBHS DPa3BUTHUS MEIUIMHBI, CO3/IaHHE NEepPCHEKTUBHBIX OHMOTEXHOJIOTUH, CHOCOOHBIX
pemaTb pecypcHble MpoOJeMbl Pa3BUTHS YeJIOBEYECTBA, MOMCKA IyTEeH BbIXOJa U3 TJI0OAIBHBIX
9KOJIOTMUECKUX MpoOjeM M olecnedeHus MNepexojia K YyCTOMYMBOMY pPa3BUTHIO, PAallMOHAIBHOMY
WCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB XKU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHHM OMOJIOTMYECKUX 3HAHUN B LENAX MOBBIIICHUS OOIeH
KyJIbTYpbl, €CTECTBEHHO-HayyYHOW TIPaMOTHOCTH, KaK COCTaBHOW 4YacTH (PyHKUIHMOHAIBHOM
IrPaMOTHOCTH O0yuarouuxcs, GopMUpPyeMOil pu U3y4eHUU OUOJIOTHH;

MMOHMMaHUE CYIIHOCTH METO/JOB II0O3HAHUS, HCIHOJb3YEMBIX B ECTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIOJb30BaTh IMOJy4yaeMble 3HAaHUS JUIsl aHalu3a W OObBSICHEHHs  SBICHUH
OKpY’KaIOIIer0 MHpa M TMPOUCXOAAUIMX B HEM HM3MEHEHUH, yMeHHue JenaTb OOOCHOBAHHBIC
3aKJIIOUYEHHUS] Ha OCHOBE HaY4YHBIX (DaKTOB M UMEIOIIMUXCS JaHHBIX C LENbIO MOMyUYEHUs! TOCTOBEPHBIX
BBIBOJIOB;

CMOCOOHOCTh CAMOCTOSITENIFHO MCIIOJIB30BATh OMOJIOTHYECKHE 3HAHUS IS pelIeHus IpoOieM B
pEaJIbHBIX KU3HEHHBIX CUTYyalUsX;

OCO3HaHHE IICHHOCTH HAy4HOH JeATENbHOCTH, T'OTOBHOCTb OCYIIECTBISATH HPOEKTHYIO U
HCCIIEIOBATENbCKYIO IS TeIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOpPa30BaHUIO M CaMOOOpa30BaHMIO, K
aKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHMH 1O OWOJIOTMUM B COOTBETCTBHM C IKHU3HEHHBIMU
MOTPEOHOCTSAMHU.



METAIIPEIJMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3yJbTaThl OCBOEHHUS YydeOHoro mpeamera «buomorus» BKIIOYAIOT:
3HaYMMble a8 (OPMHUPOBAHHMS ~ MHUPOBO33PEHHUS  OOYYAIOMIMXCS  MEKIUCHMIUIMHAPHBIC
(MexnpeaMeTHbIE) O0IeHaYYHbIE MOHATHS, OTPAXKAIOLIUE LIEJOCTHOCTh HAYYHOM KapTUHBI MUpPA U
creun(uKy METOJIOB I03HAHMS, HUCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEprus,
SBJICHHE, TPOIIECC, CUCTEMa, HAYYHbIH (DaKT, MPUHIIMII, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOpus,
UCClieloBaHe, HaONI0IeHUe, W3MEpEeHUe, SKCIEPUMEHT W JPYTHe); YHUBEpCAIbHbIE yueOHbIC
neiicTBus (Mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYJISITUBHBIE), 0OeciieunBaroe GopMupoBaHue
(YHKIIMOHATBHOM TI'PaMOTHOCTH M COLMAJIbHOM KOMIIETEHIMH OOy4arolluxcs; CIIOCOOHOCTb
00yyYaroImuxcs HUCIOJIb30BaTh OCBOCHHBIC MEXAMCUUIUIMHAPHBIC, MHUPOBO33PEHUYECKHE 3HAHUS WU
YHUBEpPCAJIbHbIE yueOHbIE AEUCTBUS B I03HABATEIBHON U COLMATILHON MIPAKTHKE.

B pesynbrate wu3yueHus OWOJIOTMM Ha YpPOBHE CpelHero oouiero oOpa3oBaHUs Y
oOyuaromierocsi OyayT c(opMHUpOBaHbl IO3HABaTeNbHbIE YHHUBEpCalbHble YdeOHbIE JeicTBHA,
KOMMYHUKaTHBHBIE YHUBEPCAJIbHBIC yUeOHbIC NEHCTBHS, PETYJISTHBHBIC YHUBEPCAIbHBIC y4eOHBIC
JEMCTBUS, COBMECTHASI 1€ATEIbHOCTD.

MertarnpeaMeTHbIe pe3yJIbTaThl OCBOEHUS IPOrPaMMBbl CPEIHET0 00Iero 00pa3oBaHMs TOJKHbI
OTpaXkaTh:

OgiajeHne YHMBePCAJIbHBIMH YU4eOHBIMH NI03HABATEIbHBIMM 1eHCTBUSIMU:

1) 6a3oBble JJOrHYeCKHUeE TeHCTBUS:

CaMOCTOSITENIbHO  (OPMYJIUPOBaTh U  aKTyalIM3MpOBaTh MpobiIeMy, paccMaTpuBarh €€
BCECTOPOHHE;

HCIOJIb30BaTh NMPH OCBOECHUHU 3HAHWW NMPUEMBI JIOTMYECKOTO MBILIUIEHUs (aHanIu3a, CHUHTE3a,
CpaBHEHHUS, Kiaccupukanum, o0001eHNs ), paCKpbIBaTh CMBICT OMOJIOTHYECKUX MOHITUN (BBIACIATD
UX XapaKTepHbIE MPU3HAKH, yCTAHABIUBATh CBSI3U C APYTUMU NOHITHUAMHU);

ONpEAENATh ILENU JAEATEIbHOCTH, 3aJaBas IapaMeTppl W KPUTEPUUM MX JOCTHXKECHHS,
COOTHOCHUTB PE3YJIbTaThl I€ATEILHOCTHU C MOCTaBICHHBIMU LIETSIMU;

HCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHS JUIsl 00bSICHEHUS (DAKTOB U SIBJICHUH KUBOM MPUPOIBL;

CTPOUTH JIOTMYECKHE pacCyXJeHHs (MHIAYKTUBHBIC, JAE€IYKTHUBHBIEC, [0 aHAJIOIMU), BBISABIATH
3aKOHOMEPHOCTH M MPOTHBOPEYMs B PACCMATPUBAEMBIX SIBIECHUSX, (OPMYJIHPOBAaTH BHIBOJBI U
3aKJIIOUEHNUS;

MPUMEHSTh CXEMHO-MOJIEIbHBIE CpEACTBA JUIsl TMPEACTABIEHUS CYLIECTBEHHBIX CBS3€H H
OTHOLICHUHA B M3y4yaeMbIX OHOJOTMUECKHMX OOBEKTaX, a TaKXkKe NPOTUBOPEUYUH pa3sHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOUHUKAX;

paspabatbiBaTh IJIaH peIIeHHs MpoOJieMbl ¢ YYETOM aHAINW3a WMEIOLIUXCS MaTepUabHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBHE pE3YJIbTATOB LETM,
OLIEHHMBATh PUCKU MOCIIEICTBUMN AEATEIbHOCTH;

KOOpJAUHUPOBAaTh U BBINOJNHATH pabOTy B YCIOBUSIX pEaJbHOTO, BUPTYAIbHOIO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaATh KPEaTMBHOE MBIIUICHUE PU PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:

BJIAJIeTh HAaBbIKAMM Y4e€OHO-MCCIEIOBATENbCKON M IPOEKTHOW JEATENbHOCTH, HABBIKAMU
paspelieHus npoOiaeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOHCKY METOJIOB
pelIeHNs TPAaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB ITI03HAHUS;



UCIOJb30BATh PpA3IM4YHble BHJbl JAEATENBHOCTH II0 TOJYYEHUIO HOBOI'O 3HAHMS, €ro
MHTEpPHpPETAlNY, NPEoOpa3OBAaHUIO M MPUMEHEHHIO B YUYEOHBIX CHTyallUiX, B TOM YHCJE MpH
CO3JIaHUH Y4EOHBIX U COIMATIBHBIX IPOCKTOB;

(GbopMHpOBaTh HAyYHBIM THUI MBIIUICHUS, BJIAJAECTh HAYYHOM TEPMHUHOJIOTHEH, KIIIOYEBBIMU
MOHATUSAMHU U METOJAMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATENBHON JEATEITBHOCTH |
KU3HEHHBIX CUTYyallUsX;

BBISIBJIATh IPUYUHHO-CIIEJICTBEHHBIE CBSI3U M aKTyallM3UPOBaTh 3a/1a4y, BbIAIBUraTh FMIIOTE3Y €€
peleHysl, HaXOAUTb apryMEeHTBhl Ul 0Ka3aTeIbCTBA CBOMX YTBEP:KIEHHM, 3a/laBaTh MapamMeTpbl U
KPUTEPHUH PELICHHUS;

aHAJIM3UPOBATH MIOJIyYEHHBIE B XO/I€ PELICHMS 33a]1a4M PE3yJIbTaThl, KPUTUYECKU OLICHUBATh UX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TOMCK MEpeHoca CPEACTB M CHOCOOOB JEWUCTBUS B
podecCHOHATTLHYIO CPEey;

YMETb IEPEHOCUTh 3HAHUS B 103HABATEIbHYIO U IPAKTHUYECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HaHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE UJIEH, [IPEJIaraTh OPUTHHAIbHBIE IOJIX0/bl U PELICHHS, CTABUTH IIPOOJIEMBI
U 3aJ1a4i, JOIyCKAIOUINE aJIbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ unopmaunmeii:

OpPUEHTUPOBATbCSI B PA3JIMUYHBIX MCTOYHUKAX HWHGpopMmanuu (TeKcTe ydeOHOro mnocobus,
HAYYHO-TIONYJISIPHOM JIUTEpaType, OHOJOTMYECKHX CIIOBapsAX M CHPAaBOYHUKAX, KOMIBIOTEPHBIX
0asax JaHHbIX, B VIHTepHeTe), aHanM3upoBaTh HWHGOPMALMIO PA3NUYHBIX BHIOB U (opMm
IIPEICTaBICHMS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTD;

¢dbopMynaMpoBaTh 3ampockl M TMPUMEHATh pPAa3IUYHbIE METOJbl TNpPH TIOUCKE U OoTOOpe
Oouosornueckoil nHpopMaluu, HeoOXOAMMOM JIJIs1 BBITIONHEHUS YICOHBIX 3a/1a4;

pUOOpeTaTh ONBIT HCHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHHMKATHUBHBIX TEXHOJOTHUH,
COBEPILICHCTBOBATH KyJIbTYPY aKTUBHOT'O MCIIOJIb30BAHMSI PA3JIUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpAaTh  ONTUMalbHYIO  (opMy mpencTaBieHUs  OMOJOTHYECKOM
nHpopmanuu (cxemsl, rpaduKu, JUarpamMmbl, TAOIUIbI, PUCYHKHU U IPYTOe€);

HCIOJIb30BaTh HAY4YHBIA $3bIK B KauecTBE CpeAcTBa IMpU padore ¢ OMOJIOTHYECKOU
uHbopManMel: MPUMEHATh XUMHYECKHe, (U3UUECKHe M MaTeMaTHYeCKue 3HAKM U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIOJIb30BaTh M  IpeoOpa3oBbIBATh  3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJIATHOCTH;

BJIa/IETh HABBIKAMU PACIO3HABAHUS U 3aIIUTHI HHPOpMAUU, HTHPOPMAITMOHHON O€30MacHOCTH
JUYHOCTH.

OBJaieHne YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMY 1€ CTBUSAMU:

1) o6enmue:

OCYIIECTBIISITh KOMMYHHKAIIMM BO BCEX cepax >KU3HH, aKTUBHO y4acTBOBATh B JHAJOre WU
JMCKYCCHH TIO CYIIECTBY 00CYyKaaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BEICKA3bIBATh CYKICHUS
OTHOCHUTEJIHO BBINIOJHEHMS MpeagaraéMoi 3aJaud, Y4YUTBIBATH HMHTEPECHl M COIIACOBAHHOCTH
MO3UIUHI IPYTUX YYaCTHUKOB AMAIOTa WK AUCKYCCUN);

pacro3HaBaTh HeBepOaJbHbIE CPEICTBA OOLIEHMs, IOHUMAaTh 3HAaYEHUE COLMAJIbHBIX 3HAKOB,
NPENOChIIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CUTYalldil, YMeTh CMST4aTh KOH(JIUKTHI M BECTH
IIEPETOBOPBI;



BJIAJICTh PA3TUYHBIME CIIOCOOAMH OOLICHUS M B3aUMOJACHCTBHS, IOHMMAaTh HAMEPEHHS IPYTUX
JOACH, NPOSBIATH YBOKUTEIHPHOE OTHOIIEHHE K COOECeHMKY U B KOPPEKTHOH ¢opme
(bopMyIHpOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) cOBMeCTHAs 1eITeIbHOCTD:

MOHMMAaTh M HCMOJIb30BaTh NPEUMYIIECTBA KOMAHAHOM M WHAWBUAYAIBHOW palbOTHI IpH
pemieHrnr OMOJOTMYECKOW MpOoOJIeMBbl, OOOCHOBBIBATh HEOOXOAMMOCTb MPUMEHEHHS T'PYMHIIOBBIX
(bopM B3auMOAEHCTBHUS NIPH PEUICHUH yu4eOHOH 3a/1auu;

BBIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX JACHCTBHH C Y4ETOM OOIIMX HHTEPECOB M
BO3MOYKHOCTEH Ka)KAOT0 YWiICHA KOJUIEKTHUBA;

[PUHUMATDH IETH COBMECTHOW JESATEIBbHOCTH, OPraHU30BHIBATh U KOOPAWHUPOBATH JCHCTBHS
10 e€ TOCTHKEHUIO: COCTABIIATH IUIAH JEHCTBHM, paclpeessTh POJIU ¢ Y4ETOM MHEHUH y4aCTHUKOB,
00CYXIaTh pe3yIbTaThl COBMECTHOH PaOOTHI;

OLIEHUBATh KaueCTBO CBOETO BKJIAZa M KAKIOr0 y4acTHHKA KOMaHIbI B OOLIMI pe3yabTar Io
pa3pabOTaHHBIM KPUTEPHUSIM;

npeaiaraTb HOBBIE NPOEKTHI, OICHWBATh HAEU C IO3MLUUH HOBH3HBI, OPHIHHAIBHOCTH,
PaKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MTO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3IMYHBIX CHTYALUSAX, MPOSBISATH
TBOPYECTBO U BOOOpakeHUE, OBITh HHUITMATHBHBIM.

OBJ1aieHNe YHUBEPCATBLHBIMH PEryJIATHUBHBIMH 1€l CTBHAMU:

1) camoopranu3anus:

WCIOJIH30BaTh OMOJIOTHYECKUE 3HAHUS JUISI BBISIBICHUS MPOOJIEM M MX PEIICHUS B KU3HEHHBIX
1 Y4eOHBIX CUTYaIUsX;

BbIOMpPAaTh Ha OCHOBE OMOJIOTMUECKUX 3HAHWH II€JIeBbIE U CMBICIOBBIE YCTAHOBKM B CBOUX
JIEUCTBUAX W TOCTYNKax IO OTHOIIEHUIO K JKMBOM NpPHUPOJE, CBOEMY 3/I0pPOBBIO M 3/I0POBbBIO
OKPY’KaIOMIHX;

CaMOCTOSITENTFHO ~OCYIIECTBIIATH TO3HABATENBHYIO JI€STEIBHOCTh, BBIBIATH POOJIEMEI,
CTaBUTh U (HOPMYIUPOBaTh COOCTBEHHBIE 3a7auyll B 00pa30BaTEIbHON JEATEILHOCTH M JKU3HEHHBIX
CHUTYaIHSIX;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAH PEIICHUS MPOOJIEeMbl C YYETOM HMMEIOIINXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JeTaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 33 PEUICHHE;

OILIEHUBATh MPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHHUIO LIMPOKOW SPYIUIMHM B PAa3HBIX 00IACTAX
3HaHUi, OCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJIbTYpHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYyalHsM, BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTH, OIICHWBAThH
COOTBETCTBHE PE3YJIbTATOB LIEISIM;

BJIaJIeTh HaBBIKAMH I103HABaTEJIbHON pe(dIeKCHM KaK OCO3HAHUS COBEPILIAEMbIX JACHCTBUHN U
MBICITHTENBHBIX MPOIECCOB, MX PEe3yJIbTATOB M OCHOBAHWH, MCIIOIB30BATh MPUEMBI peIeKCHH TSt
OLICHKH CHTYyalluH, BEIOOpa BEPHOTO PELICHNUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEUICHHUS 110 UX CHIDKEHUIO;

MPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX MPH aHAIN3€E PE3YIbTaTOB AESATEILHOCTH;

3) npuHsiTHE CeOsT M APYTHX:



IIPUHUMATH ce0s, TOHUMasi CBOM HEAOCTATKH U IOCTOMHCTBA,;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAJIU3€E PE3yIbTaTOB ACITEIBHOCTH;
IPU3HABATh CBOE IIPAaBO U MPaBO APYTUX Ha OIINOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYTroro 4eJoBeKa.
INPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbie pe3ynbTaThl OCBOCHHUS coOnepKaHHs yueOHoro mnpeamera «buomorus» Ha
yriayOnEHHOM ypOBHE OPHUEHTHPOBAHBI Ha oOecredeHue MPOQPIIBHOTO O0ydeHUs OOyJaroIIuXxcs
Oouosioruu. OHM BKJIIOYAIOT: criequ(uueckue i OMOJOrMM HAaydHble 3HAHMS, YMEHMS M CHOCOOBI
JEUCTBUI IO OCBOEGHMIO, MHTEpPIpPETAlMM M NPeoOpa3oBaHUIO 3HAHUM, BHJbl AEATEIBHOCTH IIO
MOJyYCHUIO HOBBIX 3HAHUH M WX MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX, a TAaKXKE B pEabHBIX
KU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yabTaThl IPEACTaBICHbI 10 TOAAM U3YUYECHHUS.

[IpenmertHble pe3ynbTaThl OCBOECHUs ydueOHoro npeamera «buonorus» B 10 knacce nOmKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUK O MECT€ M POJHM OWOJIOTUM B CHCTEME ECTECTBEHHBIX HayK, B
(OpMHpPOBAaHNN €CTECTBEHHO-HAYYHON KapTHHBI MHpPA, B MO3HAHWU 3aKOHOB TPUPOJABI U PELICHUU
po6JIeM palMOHAIBHOIO HPUPOAONOIb30BAHUSA, O BKJIAJE POCCUHCKUX U 3apyOexkHbIX YUEHBIX B
pa3BUTHE OMOJIOTUH;

BJIQ/ICHUE CHUCTEMOM OMOJOrMYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroume
OMOJIOTUYECKHE TEPMHUHBI M TOHATUS (OKU3HB, KIETKA, OpraHu3M, METa0OoJM3M, TOMEOCTa3,
CaMOpEryJIsILiUs, CaMOBOCIPOU3BEJICHHE, HACIEACTBEHHOCTb, M3MEHYMBOCTb, POCT U DPa3BHUTHUE),
6uosornyeckue Teopuu (kiaerounas teopus T. llIBanna, M. lllneiinena, P. Bupxosa, xpomocomHast
Teopusi HacnencTBeHHocTu T. Moprana), yuenusi (H. U. BaBmiioBa — o 1mieHTpax MHOTOOOpa3usi u
MIPOUCXOXACHUS KYJIbTYPHBIX PACTEHUI), 3aKOHbBI (€IMHOOOpPa3Usi MOTOMKOB IEPBOIO MOKOJIEHUS,
pacILeIIeHNs], YUCTOThI FaMET, HE3aBUCUMOT0 HacienoBanus I'. Menzens, roMOJIOTMYECKUX PsIOB B
HacneacTBeHHOH n3meHunBocty H. Y. BaBuiosa), mpuHIUIBI (KOMIUIEMEHTAPHOCTH);

BJIa/ICHUE OCHOBHBIMH METOJaMH HAy4YHOTO TIIO3HAHUS, HCIIOJIb3YEMbIX B OMOJIOTMYECKUX
HCCIIEIOBAHUX KUBBIX O0BEKTOB (OMHMCAHKE, U3MEPEHHE, HAOII0/IEHUE, SKCTIEPUMEHT);

YMEHHME BBLIEIATh CYIIECTBEHHBbIE NPHU3HAKU: BHUPYCOB, KJIETOK IPOKAPHUOT M DYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOUHBIX OpPraHM3MOB, B TOM u4Hclie OakTepuii, rpuOOB, pacTEHHIA,
KUBOTHBIX U YEJIOBEKa, CTPOEHHS] OpPraHOB U CHCTEM OpPraHOB pPAaCTEHUH, KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB JKU3HENEATEIbHOCTH, MPOTEKAIONINX B OpraHU3Max pPacTeHH, *KUBOTHBIX U YeJIOBEKa,
OMOJIOTMYECKUX MPOIecCOB: 0OOMeHa BemiecTB (MeTaOoIu3M), MpPEeBpalleHUs SHEPTruu, OpOKeHHH,
aBTOTPO(HOIO U reTepoTpoHOro TUMOB MHUTaHUs, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meilo3a,
ramMeToreHesa, sMOpUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHUS, WHJIWBUIYaTbHOTO
pa3BUTHA OpraHu3Ma (OHTOreHe3a), B3aUMOJICICTBHS I'€HOB, FeTepo3nca, HICKYCCTBEHHOTO 0TO0Da;

YMEHHUE YCTaHABIMBAaTh B3aWMOCBA3M MEXAYy OpPraHOMIAMH KJIETKM M HX (YHKIHIMH,
CTPOEHHEM KIIETOK Pa3HbIX TKaHEH M MX (PYHKIUSAMH, MEXKIY OpraHaMd M CUCTEMaMHU OPraHoOB Y
pacTeHMi, )KUBOTHBIX M YeJIOBEKa M UX (PYHKIMSIMH, MEXYy CUCTEMaMH OPraHOB U MX (YHKIHUSMHU,
MeXJ1y 3TaraMu oOMeHa BEIECTB, 3TallaMu KJIETOYHOrO LUKJIA M KU3HEHHBIX IIUKJIOB OPraHU3MOB,
JTarnaMu SMOPHOHAIBHOTO PA3BUTHA, T€HOTHUIIOM U (EHOTHIIOM, (EHOTHIIOM U (PaKTOpaMU CPEJbI
oOuTaHus;

YMEHHE BBIABIATh OTIMUYUTENbHBIC INPU3HAKK JKUBBIX CHUCTEM, B TOM YHCIE PACTEHHUH,
AKHUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOIINE apryMEHTHI, OMOJOTHMYECKYI0 TEPMUHOJIOTHIO H
CUMBOJIUKY JJIs1 JOKa3aTeIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTHUYECKUX IPYIIII;



yMEHHE pellaTh OMOJIOTUYECKUE 3a/layM, BBIBISITH MPUYMHHO-CIEACTBEHHBIE CBA3H MEXIY
UCCIIEYEeMBIMH OMOJOTMYECKHMMH TPOLIECCAaMH U SBICHHSIMHU, JI€JaTh BBIBOJBI M IMPOTHO3BI Ha
OCHOBAHUU MOJYUYEHHBIX PE3YJIHTATOB;

yMEHHE BBINOJIHATH Ja00paTOpHbIe U MPaKTUUYEeCKHe padoThl, COOMIOAATh MpaBuiia Mpu padoTe
C YU4EOHBIM H JJA0OPAaTOPHBIM 000PYI0BAHHEM;

YMEHUE BBIBUTaTh TUIIOTE3BI, IPOBEPATH X IKCIIEPUMEHTAILHBIMU CPEICTBAMH, (HOPMYITUPYS
L1€J1b UCCIIEI0BAaHUS, AHAJIM3UPOBATD [10JIyYEHHBIE PE3YJIbTAThI U JIEJIaTh BBIBOIBL;

yMEHHE Y4acTBOBAaTh B Y4eOHO-HMCCIIENIOBATENbCKOW paboTe 1o OHOJOTHH, 3KOJOTUU U
MEAMIIMHE, TPOBOAMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOLIECTB, W IyOJUYHO NPEICTABIATH
MOJTyYCHHBIE PEe3YJIbTAThl HA YICHUUYECKUX KOH(PEPEHIHIX;

YMEHHUE OLEHUBATH STHUECKUE ACIIEKThI COBPEMEHHBIX HCCIICAOBAHUI B 00JacTH OMOIOTUU U
MEAUIHMHBI (KJIOHUPOBAaHKE, UCKYCCTBEHHOE OILIOIOTBOPEHHE, HAMIPABICHHOE U3MEHEHHE reHOMa U
CO3/IaHH€ TPAHCTCHHBIX OPTraHNU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BHIOOp Oymymied mpoheCCHOHATBHOW IESTSIIEHOCTH B
o0iacTi OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPUH, CEIBCKOTO XO3SHCTBA, MHUINEBOM
MIPOMBIIIJICHHOCTH, YIyOJATh MO3HABATEIbHBI MHTEPEC, HANPABICHHBIH HA OCO3HAHHBINA BHIOOD
COOTBETCTBYIOIIEH Mpodeccud M MPOAOHKEHHE OUOJIOTMYECKOro 00pa3oBaHUS B OpraHM3aIlUsIX
cpenHero npohecCuoHaIbHOTO U BBICIIETO 00pa30BaHUs.

[IpenMeTHble pe3yibTaThl OCBOEHUs yueOHoro mpeamera «buonorus» B 11 kaacce nOMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHMA O MECT€ W POJIM OMOJNOTMHM B CHCTEME E€CTECTBEHHBIX HayK, B
(OopMHPOBAaHUY COBPEMEHHOM €CTECTBEHHO-HAyYHOW KApTHHBI MUPA, B MMO3HAHUU 3aKOHOB MPUPOJIBI
U pELIeHUH HKOJIOTUYECKUX MPOOJIEM YEJIOBEUECTBa, a TAKXKE B PELIEHUU BOIIPOCOB PALlMOHAILHOTO
IIPUPOJIOTIONB30BaHNUA, M B (OPMHPOBAHUU IIEHHOCTHOI'O OTHOLIEHHS K TpPHUpPOJE, OOILIECTBY,
YeJIOBEKY, O BKJIaJI€ POCCUNCKUX U 3apyOekKHbIX YUEHBIX-OMOIOTOB B pa3BUTHE OMOJIOTHH;

yMEHHE BIAJIETh CUCTEMOW OMOJIOTMYECKUX 3HAHHUM, KOTOpas BKJIIOYAET ONpPENENCHUS H
[MOHUMAaHUE CYIIHOCTH OCHOBOIIOJIAralOIIMX OHOJOTMYECKUX TEPMHMHOB U MOHATHH (BHLI,
KOocHUCTeMa, Ouocdepa), Ouonoruyeckue Teopuu (3BoironroHHass Teopuss Y. [lapBuHa,
CHUHTeTHUYecKasi Teopust sBomonuu), ydenus (A. H. CeBeproBa — 0 HyTAX U HalpaBIEHUSIX
sBomoniuu, B.W. Bepuaackoro — o 6uocdepe), 3akoHbl (reHeTHYECKOTo paBHOBecus Jx. Xapau u B.
Baitn6epra, 3aponeimeBoro cxoactBa K. M. bopa), mnpaBuna (munumyma FO. JlubGwuxa,
HKOJIOTHYECKOM MUpaMubl SHEprun), runoressl (runoresza «mupa PHK» V. I'unbepra);

YMEHUE BIAJEeThb OCHOBHBIMH METOJAAMU HAYYHOTO TIO3HAHUS, MHCIIOJIB3YEeMbIMH B
OMOJIOTMYECKUX HCCIEIOBAaHUSAX JKMBBIX OOBEKTOB U H3KOCHCTEM (OMHCaHUEe, HW3MEpEeHHe,
HaOJt0/IeHNe, SKCIEPUMEHT), CIOCOO0aMH BBISABIEHUS U OIICHKM AHTPONOTeHHBIX HM3MEHEHHH B
MIPUPOJIE;

YMEHHUE BBIJIENIATH CYIIECTBEHHBIE MPU3HAKH: BUI0B, OMOreo1eHO30B, IKOCUCTEM U Ouocdepsl,
CTaOUIN3UPYIOLIETro, ABMXKYIIETO M Pa3pbIBAIOLIET0 €CTECTBEHHOIO OTOOpa, ajyIonaTpuyeckoro H
CUMIATPUYECKOT0 BH1000pa30BaHUsl, BIUSHUS IBUXKYIIMX CHJI SBOJIFOLIMY HA T€HO(OHI MOMYJISIUH,
MPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpesle OOMTaHHWs, YepeJOBaHUs HaIlpaBlICHUH 3SBOJIIOLNUH,
KpyTrOBOpPOTAa BELIECTB U IOTOKA SHEPTUU B IKOCUCTEMAX;

yMEHHE YyCTaHaBIMBATh B3aHMMOCBS3M MEXAY IPOLIECCaMH SBOJIIOLMH, JBUKYIIUMHU CUJIAMH
aHTPONOreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX IKOCHUCTEM U MPUCIIOCOOIEHUSIMU K HUM OPTaHHU3MOB;

YMEHHUE BBISBIATH OTIUYUTENIbHBIC MPU3HAKU JKUBBIX CHCTEM, MPHCIIOCOOJECHHOCTh BHJIOB K
cpene oOuTaHusi, aOMOTUYECKUX ¢ OHOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBSI3EH
OpPraHU3MOB B COOOIIECTBAX, AHTPOIIOI'€HHBIX N3MEHEHUH B IKOCHCTEMaX CBOEH MECTHOCTH;



YMEHHE HCIOIb30BaTh COOTBETCTBYIOLIUE ApTyMEHTBI, OHMOJIOTUYECKYI0 TEPMHUHOJIOTHIO H
CUMBOJIUKY JUIsl JI0Ka3aTelIbCTBAa POACTBA OPraHMW3MOB pA3HbIX CHUCTEMATHUYECKUX TPy,
B3aMMOCBSI3M OpPTaHU3MOB U Cpelbl OOMTAaHWS, €IMHCTBA 4YEJOBEYECKUX pac, HEOOXOIUMOCTH
COXPaHEHHsS MHOrooOpa3usi BHUJOB U DSKOCHUCTEM KaK YCJIOBUS COCYIIECTBOBAHHUS TPUPOIbI U
YEJI0BEUYECTBA;

yMEHHUE pemaTrbh OWOJIOTUYECKUE 3a]aud, BBIIBIATH NMPUYUHHO-CIEJACTBEHHBIC CBS3H MEXKIY
UCCIIEYEeMBIMH OMOJOTMYECKMMH TPOIECCAaMH U SIBICHHSIMH, JI€IaTh BBIBOJBI M IPOTHO3BI Ha
OCHOBAaHMH MOJyYEHHBIX PE3YJIbTaTOB;

yMEHHE BBINOJIHATH J1a00paTOpHbIe U MPaKTUYEeCKHe padoThl, COOMIOAATh MpaBuiia Mpu padoTe
C y4eOHBIM U J1a00paTOpHBIM 000pyI0OBAHUEM;

YMEHUE BBIBUTaTh TUIIOTE3bI, IPOBEPATH MX IKCIIEPUMEHTAILHBIMU CpeACTBaMU, (hopMynupys
LIEJIb UCCIIEI0BAHMS, AHAJIM3UPOBATH IMOJTYUYEHHBIE PE3YyJIbTAThI U J1€J1aTh BHIBOBL;

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIIENOBATENbCKOW paboTe MO OHOJOTHH, SKOJIOTHH H
MEIMIMHE, NPOBOAMMON Ha 0a3e UIKOJBHBIX HAy4YHBIX OOLIECTB, U MYOJIMYHO MPEICTaBIATh
MOJTyYCHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIIHIX;

YMEHHUE OLICHUBATh TUIIOTE3bl U TEOPUU O IPOUCXOKICHUU KU3HU, YEJIOBEKA U YEIIOBEUECKHUX
pac, o mpuYHHAaX, MOCIEICTBUAX U CIIOco0axX MpeloTBpaIeHHs rI100albHbIX U3MEHEeHU B 6rocdepe;

YMEHHE OCYIIECTBIISITH OCO3HAHHBIA BHIOOp Oymymiedl mpodhecCHOHATBLHOU JESTSIBHOCTH B
obiacTi OMOJIOTHH, SKOJOTHH, NPUPOAONOIH30BAHUS, MEIUIMHBI, OMOTEXHOJOTHH, TCHXOJOTHH,
BETEPUHAPUU, CEIBCKOIO XO3SIMCTBA, MUIIEBOW MPOMBIIIJICHHOCTH, YIIIYONSATh MO3HABATEIbHBIH
MHTEpEC, HAIMPaBJICHHBIA Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH MPO(GEecCUu U MPOAOIHKEHUE
OMOJIOTHYECKOTO O00pa30BaHUS B OpPraHM3AlUSAX CPEJAHEro MPO(ECCHOHAIBFHOTO M BBICIIETO
oOpazoBaHus.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

g B~ W N

10

11

12
13
14
15
16
17

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

buonorus xak Hayka

JKuBble crucTeMbl M UX HU3Y4YCHUE
buonorus knetku

XuMHUECKasi OpraHu3anus KIeTKH
Crpoenvnie u GyHKIUHU KICTKU

OOMeH BellecTB U MpeBpalleHnue Y HEPTUH B
KIIETKE

Hacnencrennas ungopmanus u
peanmuzanus €€ B KIIETKE

JKv3HEHHBIN UMK KIIETKN
CtpoeHue u QyHKIIMH OPraHU3MOB
Pa3MHOX€EHME U pa3BUTHE OPraHU3MOB

I'enetnka — HayKa O HAaCJICACTBCHHOCTU U
HN3MCHYHUBOCTHU OPTaHNU3MOB

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
3aKOHOMEPHOCTH U3MEHUYUBOCTH

I'eneruka yenoBeka

Cenekiusi OpraHu3MOB

BrorexHoorus 1 CUHTETHYECKAA OMOJIOTHS

PesepBHOE Bpems

KoanuecTBo 4acoB

Bcero

10

R A M WO O

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

0.5

0.5

1.5
1.5

0.5

0.5
1.5

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchbl



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3) 135



10 KJTACC

Ne
n/n

Tema ypoka

buosorusa kak KOMIUIEKCHas HAyKa U
KaK 9acTh COBPEMEHHOT'0 O0IIeCTBa
JKuBnIe cuCTEeMBI M NX CBOMCTBA.
YpoBHEBas Opranu3anusi >KUBbIX

CHCTCM.

Hcropust OTKpBITUS U U3YYEHUS
KieTku. Knerounas reopus

Meto1bl MOJNIEKYIIAPHOM U KJIIETOYHOH

6uosoruu. [IpakTnueckas padora
«3yueHne MeTo10B KIETOYHOMN
Ouoznoruu (xpomarorpadus,
anexTpodopes, nuddepeHraibHoe
ueHtpudyruponanue, [1LP)»

XUMHUYECKUN COCTAB KJIETKHA

MuHepabHbI€ BEIECTBA KIETKH, UX
Ouosiornyeckas poJib

OpFaHquCKHe BEIIECTBA KJICTKU —
oenku. JlaboparopHas pabota
«O6Hapyx)eHHne OEJIKOB ¢ TTOMOIIBIO
KayeCTBEHHBIX PEaKIIHi»

CsoiicTBa, K1accuukanus u

KoanuecTBo 4acoB

Bcero

KonTposbHble
padoThI

IIpakTnyeckue
padoThI

0.5

0.5

JlaTa
H3y4eHust

04.09.2023

05.09.2023

07.09.2023

11.09.2023

12.09.2023

14.09.2023

18.09.2023

JJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edso00.ru/863e6122

bu6mmorexa [IOK
https://m.edso0.ru/863e6564

bu6mmorexa [IOK

bu6mmoreka [IOK

bu6mmoreka [IOK

bu6mmoreka [JOK

bu6mmorexa [IOK


https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564

10

11

12

13

14

15

16

17

18

19

¢byHKIMK OETKOB

Oprannueckue BEIecTBa KISTKH —
YTJIEBO/IBI

OpraHI/I‘lCCKI/Ie B€IICCTBA KJICTKHU —
JIMITM A BI

Hyxnennossie kucnorsl. JIHK u PHK.

JIaboparopHast pabota
«HMccnenoBanue HyKJIEHHOBBIX
KHCIIOT, BBIICJICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTraHU3MOBY

Crpoenne u pynkuun ATO. [pyrue
nykieosunrpudocdarsr (HTD)
CexBenuponanue JTHK. MeTo bl
TCHOMUKH, TPAHCKPUTITOMUKH,
MPOTEOMUKHU

Metoab! CTpyKTypHOU OHOJIOTUU

O60061maronuii ypok no TeMmam
"Bbuonorus kak Hayka. XUMHYECKas
opraHu3anus KjieTku."

Tunel knerok. [Ipokapuornueckas
KJIETKa

CrpoeHue 3yKapruOTUYECKON KIIETKH.

[IpakTuyeckas padora «M3ydyeHune
CBOMCTB KJIETOUHOI MEMOpaHbI»

[ToBepXHOCTHBIN anmapaT KJIETKU

OnxHoMeMOpaHHBIE OPTaHOWIBI

0.5

0.5

0.5

19.09.2023

21.09.2023

25.09.2023

26.09.2023

28.09.2023

02.10.2023

03.10.2023

05.10.2023

09.10.2023

10.10.2023

12.10.2023

bu6mmoreka [IOK
https://m.edso0.ru/863e6564

bu6mmoreka [IOK

bubmuoreka [JOK

bu6mmorexa [IOK

bu6mmorexa [IOK

bu6mmoreka [JOK

bu6mmoreka [IOK

bu6mmoreka [IOK

bu6mmoreka [JOK

bu6mmoreka [JOK


https://m.edsoo.ru/863e6564

20

21

22

23

24

25

knetku. [Ipaktuyeckas padora
«/3y4eHne IBUKEHUS UTOILIa3MBI B
PACTUTEIIBHBIX KIETKAX)»

[TomyaBTOHOMHBIE OPraHOUBI
KJICTKUA: MUTOXOHJIPUH, TTACTH/IBL.
JIaboparopHast pabota
«HMccneqoBanue miasMon3a u
JIETIa3MOJIM3a B PACTUTEIBHBIX
KJIETKax»

HememOpanHble opraHou/ bl KJIETKU

Crpoenue u GyHKIUH sIIpa

CpaBHUTENIbHAS XapaKTEPUCTUKA
KJIETOK 3yKapHoT. JlabopaTtopHas
pabota «M3ydyeHne cTpoeHus KIETOK
Pa3IUYHBIX OPraHU3MOBY

AcCUMMIIALMS U TUCCUMMIIALIAS —
JIB€ CTOPOHBI MeTaboan3Ma. Turb
oOMmeHa BemiectB. JlabopaTopHas
pabota «/3y4yeHne KaTamuTHIECKON
AKTUBHOCTH (PEPMEHTOB (Ha MMpUMEpE
amMmIIa3bl WIN KaTajaa3bl)»

DepMEHTaTUBHBIN XapaKTep peakLui
KJICTOYHOTO MeTabosin3Ma.
JIaGopartopHas pabota «3yuenue
(hepMEeHTAaTUBHOTO paclIeTICHUs
MIEPOKCH]IA BOJOPOJA B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX»

0.5

0.5

0.5

16.10.2023

17.10.2023

19.10.2023

23.10.2023

24.10.2023

26.10.2023

06.11.2023

bubmuoreka [JOK

bu6mmorexa [IOK

bu6mmorexa [IOK

bu6mmoreka [JOK
https://m.edso0o.ru/863e6564

bu6mmoreka [JOK

bu6mmoreka [JOK


https://m.edsoo.ru/863e6564

26

27

28

29

30

31

32

33

34

35

36

Bbenku-akTuBaTopsl U OENKH-
WHTUOUTOPHI

ABTOTpO(HBIH THIT 0OMEHa BELIECTB

dortocunTe’

XemocunTes. JJaboparopras pabota
«CpaBHeHue mpoleccoB (poTocuHTesa

1 XCMOCHHTEC3a»

AHa’poOHbIe opraHu3Mbl. Buib
Oposxenus. JlabopaTopHas pabora

«CpaBHeHHUE MTPOIIECCOB OPOKEHUS U

ABIXaHU»

AspoOHbIE OpraHUu3Mbl. JTaIbl
SHEPTEeTUYECKOro OOMeHa

OHeprust MEMOPaHHOTO IPaUeHTa
npoToHoB. Cunte3 AT®: paborta
poTOoHHON AT®-cuHTa3bI
O6o0mmaronuii ypok 1mo TeMam
"CtpoeHue U GyHKIHU KIETKH.
OOMeH BelecTB U IpeBpalieHue
JHEpPruy B KIeTKe."

Peaknun MaTpu4HOro cHHTE3A.

Tpanckpunums — MaTpUIHBINA
cunte3 PHK

Tpancnsiuus u e€ rTamnbl

KOI[I/IpOBaHI/Ie aMHUHOKMCJIOT. Posb

0.5

07.11.2023

09.11.2023

13.11.2023

14.11.2023

16.11.2023

20.11.2023

21.11.2023

23.11.2023

27.11.2023

28.11.2023

bu6mmoreka [IOK



37

38

39

40

41

42

43

44

45

46

47

pubocom B OnocuHTE3e Oenka
OpraHu3zaiys reHoMa y IpoKapHuoT U
9YKapHOT

MounekynspHbie MEXaHU3MbI
AKCIIPECCUH T'€HOB Y 9yKapHuOT

Bupycsl — BHeks1eTOUHBIE (POPMBI
KHU3HH U OOJIMTaTHBIC TTAPa3UTHI.
[IpakTuueckas pabora «Co3nanue
MOJEJIA BUPYCa»

BupycHble 3a0051€BaHus YEIIOBEKA,
KUBOTHBIX, PACTCHUI

Hanorexnonoruu B OMOJIOTHU U
MEINLIHE

JKU3HEHHBIN UK KIETKA

Marpuunsii cuares JJHK

Xpomocomsl. JlabopaTtopHas pabora
«M3ydyeHue XxpoMocoM Ha FOTOBBIX
MUKpOIIperapaTaxy

HGHGHI/IC KJICTKHU — MHUTO3

Tune! knerok. Kapuokunes n
nutokune3. JlaboparopHas padora
«Habnronenne MuTo3a B KJIeTKax
KOHYMKA KOpEIIKa JIyKa (Ha FOTOBBIX
MHUKpOIIpernapaTax)»

Perynﬂum[ KU3HECHHOI'O IIUKJIa

0.5

0.5

0.5

30.11.2023

04.12.2023

05.12.2023

07.12.2023

11.12.2023

12.12.2023

14.12.2023

18.12.2023

19.12.2023

21.12.2023

25.12.2023

bubmuoreka [JOK

bu6mmoreka [IOK

bu6mmorexa [IOK

bubmuorexa [JOK
https://m.edso0.ru/863e6564

bubmuorexa [JOK

bubmuorexa [JOK

bu6mmoreka [IOK

bu6mmoreka [JOK

bu6mmoreka [JOK

bu6mmorexa [IOK


https://m.edsoo.ru/863e6564

48

49

50

o1

52

53

54

55

56

57

58

KJICTOK

OO6o0maromuii ypok 1mo TeMam
"Hacnencrennas mHbopManus u eé
peanusanus B KieTke. JKU3HEHHbII
LIUKJI B KJIeTKE"

OpraHmM KakK CIMHOC 1ICJI0C

Txanu pactenuii. JlaboparopHas
pabota «/3y4yeHue TkaHel pacTeHU»

TkaHM )KUBOTHBIX U YEJIOBEKA.
JlaboparopHast pabora «3ydenue
TKaHEH KUBOTHBIX)

Opranbl. CUCTEMBI OPraHOB.
JlaboparopHast pabora «3ydenue
OPTaHOB I[BETKOBOTO PACTCHUS

Onopa TCJIa OpraHu3MOB

JIBrKeHHE OpraHu3MOB

[Intanune opranusmos. IIutanue
ITO3BOHOYHBIX KUBOTHBIX.
[InmeBapuTenpHas cucTeMa 4esloBeKa

I[LIX&HI/IC OpraHnu3MoB

HBIX&HI/IQ IIO3BOHOYHBIX )KUBOTHBIX U
YCJIIOBCKaA

TpancnopT BelecTB y OpraHu3MoB

0.5

0.5

0.5

26.12.2023

28.12.2023

08.01.2024

09.01.2024

11.01.2024

15.01.2024

16.01.2024

18.01.2024

22.01.2024

23.01.2024

25.01.2024

29.01.2024

bubmuoreka [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

bu6mmorexa [IOK

bu6mmorexa [IOK

bu6mmoreka [JOK

bu6mmorexa [IOK

bu6mmoreka [JOK
https://m.edso0o.ru/863e6564

bu6mmoreka [JOK

bu6mmoreka [JOK

bu6mmoreka [IOK


https://m.edsoo.ru/863e6564

59

60

61

62

63

64

65

66

67

68

69

70

KpoBeHocHas cucteMa nmo3BOHOYHBIX
KUBOTHBIX U YEJIOBEKa

Briaenenue y opranusmMoB

3amuTa y OpraHu3MoB

NMMyHHas cuctema 4enoBeka

PasgpaxkxuMocTs u perymsnus y
OpraHU3MOB

I'ymopanbHas peryssauus u
SHJOKPUHHAs CUCTEMA )KUBOTHBIX U
YeJIoBeKa

@OpMBI pa3MHOKEHHS OPraHU3MOB.
ITonosoe pa3zMHOXeEHUE

Meiio3

I'ametorenes. O6pa3oBaHue u
Pa3BHUTHUE MOJOBBIX KIETOK.
JlabopaTtopHas pabota «3yuenue
CTPOCHUS MMOJIOBBIX KJICTOK Ha
TOTOBBIX MHUKpPOIpErapaTaxy

NuauBuayanbHOE pa3BUTHE
OpPraHU3MOB — OHTOT€HE3
3akiiajika OpraHoB M TKaHEH U3
3apO/IbIIIEBHIX JUCTKOB

Poctun Pa3BUTHUC ) KUBOTHBIX.
JlabopaTtopHas pabota «BrisBienne

0.5

0.5

30.01.2024

01.02.2024

05.02.2024

06.02.2024

08.02.2024

12.02.2024

13.02.2024

15.02.2024

19.02.2024

20.02.2024

22.02.2024

26.02.2024

bubmuoreka [JOK

bu6mmoreka [IOK

bubmuorexa [JOK
https://m.edso0.ru/863e6564

bu6mmorexa [IOK

bubmuorexa [JOK

bubmuorexa [JOK

bu6mmoreka [IOK

bu6mmoreka [IOK

bu6mmoreka [JOK

bu6mmoreka [JOK
https://m.edso00.ru/863e6122



https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122

71

72

73

74

75

76

77

78

IMPHU3HAKOB CXOACTBA 3aponblme171
IIO3BOHOYHBIX XMBOTHBIX»

PasMHOkEHME U pa3BUTHE PACTCHU.
JlaboparopHas pabora «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHuin»

OO6o0maromuii ypok 1mo TeMam
"CtpoeHue u GyHKIIUU OPTaHU3MOB.
PasMHOkeHuE U pa3BuTHe
OpraHu3MoB"

I/ICTOpI/IH CTAaHOBJICHHA U PA3BUTHUA
IFCHCTUKH KaK HAyKH

OcHOBHBIE IOHATHUS U CUMBOJIBI
reHeTuku. JlabopaTopHas pabora
«/Ipo3oduna kak 0ObEKT
TEHETUYECKUX UCCIIC0BAaHUID)

3aKOHOMEPHOCTU HACTIEIOBaHUS
pU3HAKOB. MOHOTHOpUIHOE
ckpeuuBanue. [IpakTuueckas padbora
"N3yuenue pe3ynbpTaToB
MOHOTHOPUAHOTO CKpPEIUBAHUS Y
po30¢uis"

[uronornyeckre OCHOBBI
MOHOTHOPHUIAHOTO CKpEIMBAHUS
AHanmm3upyrlee CKpenuBaHue.
Henosnnoe nomuanpoBanue
JIMrubpuiHoe CKpeuBaHue.
[IpakTuyeckas padora «M3ydyeHue

0.5

0.5

0.5

0.5

27.02.2024

29.02.2024

04.03.2024

05.03.2024

07.03.2024

11.03.2024

12.03.2024

14.03.2024

bubmuoreka [JOK

bu6mmorexa [IOK

bubmuoreka [JOK

bubmuorexa [JOK

bu6mmoreka [JOK

bu6mmoreka [JOK

bu6mmorexa [IOK

bu6mmoreka [JOK



79

80

81

82

83

84

85

86

87

88

89

Pe3yJIbTaTOB TUTUOPUIHOTO
CKpEIIMBaHUA Y APO30(PUITBDY

IMuTonornyeckre OCHOBBI
JTUTHOPHUTHOTO CKPEITUBAHUS

CLeIIeHHOE HACIEJ0BaHUE
MIPU3HAKOB

XpoMOCOMHast Teopus
HaCJIeICTBEHHOCTH

T'enetuka nmomna

I'enotun kak 1enocTHas cucreMa

['eneTn4eckuii KOHTPOJIb Pa3BUTHSA
pacTeHuM, )KUBOTHBIX U YEJIOBEKA

N3menunBOCTh IPU3HAKOB. Busl
U3MEHYMBOCTH

MO,I[I/I(I)I/IKaI_II/IOHHaH HN3MCHYUBOCTH

BapuanvoHHbIN psia U BapUallMOHHAS

kpuBas. JlaboparopHas padota
«HMccnenoBanne 3aKkOHOMEPHOCTEN
MOJIU(UKATMOHHONW U3MEHUYUBOCTH.
IlocTpoeHne BapuallMOHHOTO psifia v
BAPUALIMOHHON KPUBON»

I'emoTnnnaeckas H3MEHUNBOCTb.
KomOuHaTnBHAsS H3MEHYMBOCTD

MyTanroHHast U3MEHUYHUBOCTb.
[IpakTnueckas pabora « Mytauuu y

0.5

0.5

18.03.2024

19.03.2024

21.03.2024

04.04.2024

08.04.2024

09.04.2024

11.04.2024

15.04.2024

16.04.2024

18.04.2024

22.04.2024

bubmuoreka [JOK

bu6mmoreka [IOK

bu6mmorexa [IOK

bu6mmorexa [IOK

bubmuorexa [JOK

bu6mmorexa [IOK

bu6mmoreka [IOK

bu6mmoreka [JOK

bu6mmoreka [JOK

bu6mmoreka [JOK

bu6mmoreka [IOK



90

91

92

93

94

95

96

97

98

po30¢uiIbl (Ha TOTOBBIX
MHKpOIIpenapaTax )

3aKOHOMEPHOCTH MYTallMOHHOT'O
npoiiecca. DJMUTeHETHKA U
SIIUI'CHOMUKA

I'eneruxa yenoseka. [IpakTudeckas
pabora «CocTraBiieHHEe U aHAIU3
POAOCIOBHOMN

MeTtonpsl METUITMHCKON T'€HETUKMU.
3HayeHne MEIUIIMHCKON T'eHETUKHU B
MPEOTBPALICHUH U JICUCHUHU
FeHEeTUYECKHX 3a00JI€BaHM YeI0BEKa

TectupoBanue

OCHOBHBIE TTOHITHSA CCJICKIINU.
JlabopaTtopHas pabota «3yuenue
COPTOB KYJbTYPHBIX PACTEHUN U
MOPO/I TOMAIITHUX KUBOTHBIX)»

MeToapl CeNeKIMOHHOM paboTHI.
JlabopaTtopHas paborta «M3yuenue
METOJIOB CEJICKIIUH PACTCHUI»
JlocTHKeHHs CeneKIuu pacTEHU 1
*KUBOTHBIX. [IpakTHueckas pabota
«IIpuBuBKa pacTeHHI»

Coxpanenue, U3y4eHHE U
HCIIOIb30BaHNE TeHETUUCCKUX
pecypcoB

buorexHonorus kak Hayka M OTpaciib

0.5

0.5

0.5

0.5

23.04.2024

25.04.2024

29.04.2024

30.04.2024

02.05.2024

06.05.2024

07.05.2024

13.05.2024

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

bubmuorexa [JOK

bu6mmoreka [IOK

bu6mmorexa [IOK

bu6mmoreka [JOK

bu6mmoreka [JOK



npousBojacTBa. [IpakTuueckas pabora
«H3y4eHne 00bEKTOB

OMOTEXHOIOTHID)
99 OcHOBHbIE HaNpPaBICHUS
CUHTETHYECKOH Onosioruu
100 XpOMOCOMHAs U TeHHAsI HH)KEHEPUS
101 Menunuackue OMOTEXHOIOT U
102 PesepsHblit ypok. IloBTOopenue,

000011eHNe, CHCTEMATH3AIMS SHAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102 5 135

14.05.2024

16.05.2024

20.05.2024

21.05.2024

23.05.2024

bubmuoreka [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

bu6mmorexa [IOK






YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorwus, 10 xknacc/ [laceunnk B.B., Kamenckmii A.A., PyonioB A.M. u apyrue;
nof penakiueit [Taceunuka B.B., AkninonepHoe oomectBo «M3maTenscTBo

((HpOCBCHIGHI/Ie»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POIII https://resh.edu.ru



Wy

onaruadyo i onesodaninodu ‘ormody|

‘ |

£






