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MNOACHUTEJIbBHAS 3AIIUNCKA

[Iporpamma mo yde6HOMY mpenmety "buomorus" (mamee - Ouosiorws) Ha
YpPOBHE cpeaHero obimero oOpa3oBaHus pazpadoTaHa Ha ocHoBe dDemepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepammny,
®I'OC COO, Konuenuuu mnpenojgaBaHus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX TIOJIOKECHHH (peepaabHOi pabouel mporpaMMbl BOCTIUTAHHUSI.

VYuebnsiit npeamer «buosorus» yrayonéHHoro ypoBHs uzydenus (10-11
KJIACChl)  SIBJIIETCA  OJHMM W3  KOMIIOHEHTOB  TNPEIMETHOM  obiactu
«EcrectBeHHOHayuHble mnpeameTsl». CornacHo mnonoxenusm PIroc COO
npouiibHBIE yueOHBIE PEMETHI, U3yYaeMble Ha YIITyOJIEHHOM YPOBHE, SBIISIFOTCS
criocobom nuddepeHnmanuy 00y4eHus Ha YpOoBHE CpeiHero oliero oopa3oBaHus
U TpU3BaHbl 00ECNEUNUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHUM, CPEIHUM
o0muM, cpeaqHuM TpodecCHOHaTBHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 DJTHX Y4eOHBIX MPEAMETOB JIOJDKEH OBITh OPUEHTHUPOBAH Ha
MPUOPUTETHOE pelieHue 00pa30BaTENbHBIX, BOCIUTATEIBHBIX U Pa3BUBAIOLIUX
3a/lay, CBS3aHHBIX C MpoQopueHTanueld O00yYaroluXcsi U CTUMYJIHPOBAHUEM
UHTEepeca K KOHKPETHOW 00JIaCTH HAay4YHOTO 3HAHMSI, CBS3aHHOTO C OHOJIOTHEH,
MEIULMHOMN, SKOJIOTUEU, TICUXO0JIOTHEN, CIOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma mo yueOHOMY mpemmery "buomnorus" ma€t mpeacTaBiIeHHE O
Henu M 3ajadax u3ydeHusi ydyeOHoro mpenmera «buonorus» Ha yriyOn€HHOM
YpOBHE, onpeeNnsieT 00s13aTebHoe (MHBAPUAHTHOE) MIPEAMETHOE COJIEp>KaHue, €ro
CTPYKTYPUPOBAaHHME IO pasfenaM W TemaMm, pacHpeleleHue M0 Kiaccam,
PEKOMEH/IyeT TOCIEAOBATEIbHOCTh M3YUYCHUS Y4YEOHOro Mmarepuaia ¢ y4ETOM
MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKHM y4eOHOTO Ipoiiecca,
BO3pPacCTHBIX OcCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouojoruu
peaiM30BaH MNPUHLMI MPEEMCTBEHHOCTH C HW3YyYE€HUEM OMOJOTMHM Ha YPOBHE
OCHOBHOTO  oOmiero oOpa3oBaHus, Ojarojgapss d9emMy  IPOCMAaTpPUBACTCA
HAMPaBJICHHOCTh HA  TMOCIEAYIOIIEe pa3BUTHE  OMOJOTUYECKHX  3HAHUM,
OpPUEHTUPOBAHHBIX Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUIEHUS, TMPEACTaBICHUA O 3J0pOBOM 00pa3e KU3HU, Ha
BOCIHTAaHHWE OEpeKHOTO OTHOLIEHUS K OKpyXaromel mnpupoaHo cpere. B
nporpaMme Mo OMOJOTHMM TakKKe MOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mpeaMera
«buonorusiy B peanmuzanuu  TpedoBanud DPIOC COO k mIAaHUPYEMbIM
JUYHOCTHBIM, METANpPEJIMETHBIM M TPEAMETHBIM pe3ysibTaTaM OOy4YeHUs U B
dbopMHpPOBAaHWY OCHOBHBIX BHUJOB y4€OHO-TIO3HABATEIBHOW  JCATEIHHOCTH
o0ydJaronmxcst MO0 OCBOCHHUIO COJAEpXKaHUs OHOJIOrMYecKoro o0pa3oBaHUs Ha
YPOBHE CpeJHET0 00111er0o 00pa3oBaHuUsl.



VYuebnsiii npeamer «buonorus» Ha ypoBHE cpemHero odiero oOpa3oBaHUs
3aBepiiaeT OuoJiorMueckoe oO0pa3oBaHME B IIKOJE W OPUEHTHPOBAH Ha
pacuidpeHde W yriayOJieHHe 3HaHUN O00ydYaroIIuXcsi O KUBOW MPUPOJE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUM U OUOJIOTMH Pa3BUTHI,
T€HETUKH, CEIEKIUH, OMOTEXHOJIOTHH, IBOJIIOLIMOHHOTO YUEHHUS U IKOJIOTHH.

Nzydyenne yueOHoro mnpeamera «buonorus» Ha yriyoJeHHOM YpOBHE
OPUEHTHUPOBAHO HA TMOJTOTOBKY OOYYaroONIMXCs K MOCJEAYIOMEMY IOIYYEHUIO
Ouojoruyeckoro  o0Opa3oBaHMsi B By3aX W OpraHU3alMsIX  CPETHEro
npodeccruoHanbHOro oopa3zoBanua. OCHOBY €ro COAEpKaHUsl COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUW, TIOJYYEHHbIX TIpU  HM3YyYEeHUH  OOyHarOIIHUMUCS
COOTBETCTBYIOIIMX CHUCTEMATHUYECKUX pa3esioB OUOJIOIMH Ha YPOBHE OCHOBHOIO
oOmero obpazoBanus, B 10—11 kjaccax 3TH 3HAHMS MOJNYyYarOT pa3BuTHe. Tak,
pacliMpeHbl U YriyOsieHbl OHMOJOTMYECKHWE 3HAHUA O PACTEHMSX, >KHUBOTHBIX,
rpubax, OakTepusx, OpraHu3Me dYeloBeKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HHU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIs MOCIEAYIOLEro
BbIOOpa mpodeccun. Bo3MokHA Takyke WHTErpaiusi OMOJOrMYEeCKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHHUSIMH, TMOJIYYCHHBIMH OOYYAIOIIMMUCS TMPU HU3yUYECHUU
bu3KKU, XUMHH, Teorpadyy 1 MaTEMATUKH.

Crpyktypa mnporpamMmbl 1o ydyeOHomy mnpenmetry "buomorus" otpaxaer
CHUCTEMHO-YPOBHEBBIH W JBOJIOUMOHHBIA TOIXOAbl K M3YYEHHUIO OHOJIOTHH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS )KMBBIX
CHUCTEM PA3HOIr0 YPOBHS OPTaHU3alMH, SBOJIOLNH OPraHMYECKOTO MUpa Ha 3eMiie,
coXpaHeHusi OHMOJIOTMYECKOro pa3HooOpa3us miaHeTel. Tak, B 10 kiacce
U3y4alOTCsI OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OHOJOTHH, SMOPHUONOTHH U
OUOJIOrMM Pa3BUTHUS, TEHETUKU U CENEKUWH, OMOTEXHOJIOTUH U CHUHTETUYECKOU
OMOJIOTUH, AKTyaIU3UPYIOTCS 3HAHMS OOY4YalOIIMXCA MO OOTaHHUKE, 300JI0THH,
aHaToMuu, (usmonornn uenoBeka. B 11 kimacce wu3ydaroTCsi 3BOJIOLMOHHOE
y4eHHE, OCHOBBI DKOJIOTHUHU U y4eHue o ouocdepe.

VYyeOnslii  npeamer  «buonorus» npus3BaH  00ecneYUTb  OCBOEHHUE
o0yJaromuMucs: OMOJIOTMYECKUX TEOpUN U 3aKOHOB, WICH, MPUHIIUIIOB U MPaBuUII,
JIe)KAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOEHHUH, MHOTIO00Opa3MM M OCOOEHHOCTSX KIJIETKH, OpraHu3Ma, MOMYJIALNH,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIOUIUXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX
WCCJICIOBAHUSX B OMOJIOTHH, MPUKIIAIHBIX aCTICKTaX OMOJIOTHYECKUX 3HaHWM. J[iis
pPa3BUTHS W TOJJIEPKaHUS HMHTEpeca OOydarommxcs K OHOJIOTMM Hapsiay Co
3HAUYUTETBHBIM 00BEMOM TEOPETHUECKOTO0 MaTepHalia B COJEPKAHUU MPOTPaMMBI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHUS U Pa3BUTHUSA



TOM WM HWHOW oOsacTu OWOJOTMH, BKIIAJOM OTEUECTBEHHBIX M 3apyOEKHBIX
YUEHBIX B pellIEHNE BaKHEUITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.

Lenps u3ydenus yueOHoro npeamera «buonorus» Ha yrmyOnéHHOM ypOBHE —
OBJIaJiIcHHE  OOYyYaIOUMUCS 3HAHUSAMH O  CTPYKTYPHO-(YHKIIMOHATHHOM
OpraHM3allii JKUBBIX CHCTEM pA3HOTO paHra W MPHOOPETEHUE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUU MHTEpEca K OMpEeesN€HHOIN olnactu
npoecCHOHanbHON JIeATeTLHOCTH, CBSI3aHHOM C OMOJIOTHEH, WM K BBIOOpPY
y4e0OHOT0 3aBeICHUs JIs TPOJOHKCHHS OMOJIOTHIECKOTO 00pa30BaHUsI.

Joctmxenne 1enu u3ydeHuss ydeOHoro mnpeamera «buomorus» Ha
yriayOnE€HHOM YPOBHE 00€CIIEUMBACTCS PEIICHUEM CIIETYIOMINX 3a1au:

OCBOEHHE O0YYaIOIMIMMHCS CUCTEMBbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIUSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
NPaBHUJIaX, COCTABIISIIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUPA; O
CTPOCHUHU, MHOTro00pa3uu U OCOOCHHOCTSIX OHMOJOTMYECKUX CUCTEM (KJIETKa,
OpraHu3M, MOMyJIsALus, B, ONOreorneHos, 6uocdepa); 0 BHIAAIOMIUXCS OTKPHITHIX
U COBPEMEHHBIX HCCIEJOBAaHUSX B OWOJIOTHH; O3HAKOMJIEHHE OOYYaloIIUXCs C
METOJaMU  TO3HAHWS KUBOW TMPHPOMABI: HCCIEAOBATEIHCKUMU  METOIAMH
OMOJIOTMYECKUX HAyK (MOJEKYJSPHONW M KIETOYHOM OMOJO0rvuu, 3MOPUOJIOTUH U
OUoNIOrMM pa3BUTHUS, TEHETUKU M CENEKUWH, OMOTEXHOJIOTUH M CHHTETUYECKOU
OMOJIOTHH, TAJICOHTOJIOTHH, YKOJIOTHH ); METOJJAMU CAMOCTOSITEIbHOTO MPOBEICHUS
OUMOJIOTMUECKUX WCCleoBaHud B Jaboparopun W B mpupone (HaOIrofcHHE,
U3MEpEeHHe, OKCIEPHUMEHT, MOJICIMPOBAHKE); OBJIAJCHUE OOYYAIOIIMMHUCS
YMEHHUSIMH: CaMOCTOSITEJIbBHO ~ HaxOJuTh, aHAIM3UPOBATh U  HCIOJIb30BATh
OMOJIOTHYECKYI0 HH(POPMAIINIO; MOIH30BATHCS OMOJOTUYECKON TEPMUHOJIOTHEH U
CUMBOJIMKOH; yCTaHABIMBATh CBSA3b MEXIy Pa3BUTHEM OWOJIOTUM W COIMAIBHO-
YKOHOMHUYECKUMHU W OSKOJOTHYECKHMMH MpoOJieMaMu 4YeJIOBEYEeCTBa;, OIICHUBATH
MOCJICICTBUS CBOEM JIESITEIBHOCTH IO OTHOUIEHHIO K OKPYXAKOIIEHW NPUPOAHOMN
cpele, COOCTBEHHOMY 370pPOBbIO U 3J0POBBIO  OKPYXAlOIIMX  JIFOJCH;
000CHOBBIBaTh M COOMIOJATh MEPHI MPOPHIAKTUKYA MHOEKIMOHHBIX 3a00JIeBaHU,
npaBuwia TOBEJAEHUS B MNpuUpoje M olecrneueHus O0e30MacHOCTH COOCTBEHHOU
KHU3HEACSITEILHOCTH B YPE3BBIYAMHBIX CUTYAIMSIX MPUPOIHOTO U TEXHOTEHHOTO
XapakTepa; XapaKTepU30BaThb COBPEMEHHbIE HAy4HbIC OTKPBHITHS B 00JacTu
Oouosornu; pasBUTHE Yy OOYYAIONIMXCS WHTEIUICKTYalbHBIX W TBOPYECKHUX
CIOCOOHOCTE B TMpoliecce 3HAKOMCTBA C BBLAAIOIIMMUCA OTKPBITHSIMH U
COBPEMEHHBIMU HCCJICIOBAaHUSIMH B OHOJIOTHH, PEIIAEMBIMH €10 MPOOJIeMaMH,
METOJI0JIOTHEN OMOJIOTHYECKOTO UCCIIEJOBAHMS, IPOBEACHUS IKCIIEPUMEHTAIbHbBIX
WCCIICJIOBAHMMA, PEIICHUSI OMOJIOTMUECKUX 3a/1a4, MOJCIIUPOBAHUS OUOJIOTHIECKUX
00BEKTOB U MPOLIECCOB;



BOCITUTAHUE y OOYYAIOIIUXCS IIEHHOCTHOTO OTHOIICHUS K >KHBOW MPUPOJIE B
LEJIOM M K OTIIETIbHBIM €€ 00beKTaM U SIBICHUSIM; (POPMHUPOBAHUE DKOJIOTHUECKOM,
TEHETUYECKOW TpaMOTHOCTH, OOIIEH KyJbTYypbl TIOBEJAEHUS B MPHUPOJE;
WHTETPAllUd E€CTECTBEHHO-HAYYHBIX 3HAHUWH; MpuoOpeTeHrne O00y4YaromUMHUCS
KOMIIETEHTHOCTH B PaIllMOHAIBHOM TPHUPOIOIOIH30BaHUU (COOIIOJICHUE MPABHII
MOBEACHUS B MPUPOJE, OXPaHbl BHUJIOB, JKOCHUCTEM, Ouocdephl), COXpaHEHUU
COOCTBEHHOT'O 3J0pPOBbSi M 3J0POBbSl OKPYXKAIOIIMX JIOJAEH (COONIOEHUS Mep
nporIakTUKK 3a00JIeBaHMiA, 0OecriedeHrne OE30MacCHOCTH KU3HEICATCTLHOCTH B
YpE3BbIYAWHBIX CUTYyALUSIX HPUPOJHOTO M TEXHOTEHHOIO XapaKTepa) Ha OCHOBE
HCIOJIb30BaHUSI OMOJIOTUYECKUX 3HAHUM U YMEHUM B MMOBCEIHEBHOM KU3HU;

CO37laHUE  yCIIOBUWM NI  OCO3HAHHOTO  BbIOOpa  OOYyYaIOIIUMHUCS
VHIUBULYaJIbHON oOpa3zoBaTeIbHON TPACKTOPUH, criocoOCTBYyOIIEH
noclieyoneMy npo(ecCHOHATbHOMY CaMOOINPEIEICHUIO, B COOTBETCTBUU C
WHIMBUIYaJIbHBIMA UHTEPECAMU U TOTPEOHOCTSIMU PETHOHA.

OO61iee yMcI0 YacoB, OTBEJACHHBIX HAa U3y4YeHUE OMOJIOTMH Ha YriayOJIeHHOM
YpOBHE cpeaHero odiiero odpazoBanus, coctapisetr 204 yaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HeAEMIO).

Ot16op opraHu3allUOHHBIX (DOPM, METOJOB U CPEICTB OOyUEHHsS] OMOJIOTUU
OCYIIECTBISIETCS ¢ YU4€TOM Crenu(uKu ero comepkaHWs U HANPABICHHOCTH Ha
MPOJOJDKEHNE  OMOJOTMYECKOro 00pa3oBaHMsl B OPraHM3AlUSAX  CPETHEro
po(ecCHOHaTBLHOTO U BBICIIEr0 00pa30BaHUsl.

OO6s13aTeNIbHBIM YCIIOBHEM MPU 00ydeHHH OMOJIOTUN Ha YTiyOJIEHHOM ypOBHE
SBIIAETCS TPOBENIEHNE JTA0OPATOPHBIX M TPaKTUYECKUX paboT. Takke ydacTue
0o0y4Jaronuxcsi B BBIMOJHEHUU MPOEKTHBIX UM y4eOHO-HCCIIEN0BATENbCKUX PaloT,
TEMaTUKa KOTOPBIX  ONPENEISeTCS y4YWUTEJIEM Ha OCHOBE  HMMEIOIIUXCA

MaTEepUAIIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IIPUPOIHBIX YCIOBHM.
COIAEPKAHUE OBYUEHUA

10 KITACC

ConepxaHue TporpaMMbl, BBIICICHHOE KYpCU8OM, HE BXOJUT B MPOBEPKY
rocyJiapctBeHHoi utorooi arrecrauu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHasi OuMoJIorusi — KOMIUIEKCHas: Hayka. Kparkasi ucropusi pa3Butus
ouosornu.  buojmornueckue HaykKd W HU3yYaeMble ~ UMHU  MPOOJIEMBI.
dyHnamMeHTalbHbIe, NPUKIAJHBIE W TMOWCKOBBIC HAy4YHbIE WCCIICIOBaHUS B
ounosorumu.

3HaueHue O6MOJIOTUM B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHsl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosiorueil. 3HaueHUe OUOJOTUM B



IIPAKTUYECKOM JIESATEIBbHOCTH YEJIOBEKA: MEIULMHE, CEJIIbCKOM XO35MCTBE,
MPOMBIIIJIEHHOCTH, OXPAHE MPUPOIBI.

JdemoncTpanuu

[Toptpetsi: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [JapBun,
V. I'apseii, I'. Menaens, B. U. Bepnanckuii, U. I1. ITaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, J[xx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunsl 1 cxembl: «CBsA3b OMOJOTMM € IpyrMMHM Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cUCTEMBbI U MX U3Y4YeHHE

JXKuBble cuCTEMBI Kak HOpeaMeT uzydeHuss Ouonoruu. CBOWCTBA KUBBIX
CUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M ILEIOCTHOCTb,
CIOKHOCTh W YIOPSJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHHU3alIMs,
CaMOBOCIIPOU3BEEHUE, PA3IPaKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpOBHH OpraHu3alMy KUBBIX CHCTEM: MOJEKYJSPHBINA, KIECTOYHBIM,
TKAHEBBIH, OpTraHU3MEHHBIM, MOIYJIIUUOHHO-BUIOBON, 9KOCHUCTEMHBIN
(OuoreonienoTnueckuii), OuochepHsid. Ilpomeccsl, Hpoucxopsimue B KUBBIX
cucremax. OCHOBHbIE MpHU3HAaKU kHUBoro. JKu3Hp Kak Qopma cyliecTBOBaHUS
Matepud. Hayku, nzyyaromine >KxMBble€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3AIUU.

N3yuenue xuBbIX cucteM. Meroabl Ouonormyeckod Hayku. HaOmronenwue,
U3MEPEHUE, DIKCIIEPUMEHT, CUCTeMaTu3anus, Meraasanus. [IoHsaTue o 3aBucuMon u
He3aBUcHUMOW mniepeMeHHoW. IlmanupoBanue »skcnepumenTta. IloctaHoBka W
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKH U €€ AOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OLEHKa JOCTOBEPHOCTH HOJYYEHHBIX
pe3ynbraroB. [IpuumMHBI MCKaXeHUs pe3yibTaroB dKcnepuMeHrta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuubl u cxeMbl: «OCHOBHBIE TPHU3HAKH >KH3HW», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHH OpraHU3ALMH KUBOU
npupoas», «CTpoeHHE >KUBOTHOM KIETKW», «TKaHU JKHUBOTHBIX», «CHCTEMBI
OpraHoB 4YeJoBeueckoro opranuzmay, «buoreonenos», «buocdepay, «Metoasl
U3y4EHUs )KUBOU IIPUPOIBDY.

OOGopynoBanue:  jgaboparopHoe  O0OpyJoBaHUE IS  IPOBEJCHUS
HAOJII0ICHU, U3MEPEHMI, SKCIIEPUMEHTOB.

IIpakTtuueckas padora «lcnonp3oBaHWE PaA3IMYHBIX METOJIOB IpHU
V3YUYEHHUH KUBBIX CHCTEM.

Tema 3. BuoJiorus KJIeTKH

Knerka — crpykTypHO-QyHKUMOHANbHAs €IMHULA KUBOro. HMcropus
otkpbITus kinetku. Padotsl P. I'yka, A. JleBenryka. Kierounas teopus (T. [lIBans,



M. Ilneitnen, P. Bupxo). OCHOBHbIC IOJOXEHUS COBPEMEHHON KJIETOYHOM
TEOPUHU.

Meroabpl  MOJNEKYJSApPHOH W KIETOYHOW  OMOJIOTMH:  MUKPOCKOIUS,
xpomatorpadus, 3JeKTpodope3, METOJI MEUYEHBIX aTOMOB, AU(depeHInaNIbHOe
LHEHTPU(PYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue QukcuposaHmwix
Kaemox. DIEeKTpoHHas MUKpockonus. Kougoxanvnaa muxpockonus. Bumanvhoe
(npusicusnenHoe) uzyuenue Kiemox. JleMOHCTpanuu

[Toptpersr: P. I'yk, A. Jleenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabmuubl 1 cxembl: «CBETOBOM MHUKPOCKOID», «DJIEKTPOHHBIA MUKPOCKOID»,
«HcTopust pasBUTHS METOAOB MUKPOCKOITUIY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAIBHBIX KJIETOK.

IIpakTuueckass padora «l3yueHue METONOB KJIECTOYHOU OHMOJOTUH
(xpomartorpadusi, snexkrpodopes, auddepeHMaTBLHOES LEHTPpUPyrupoBaHue,
[TLP)».

Tema 4. XumMuueckasi OpraHu3anus KJIeTKH

XUMHUYECKH COCTaB KIETKU. Makpo-, MUKPO- U YJbTPAMHKPOIJIEMEHTHI.
Boma u €€ posib Kak pacTBOpPUTENA, PEarcHTa, y4acTHUE€ B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KJIETKU, MX OHOIOrmyeckas
pouib. PosIb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckue BellecTBAa KIETKH. buonorndeckue mnoauMmepsl. benku.
AMUHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl O€lKOBOM MojekyJbl. [lepBuunas
CTpyKTypa Oenka, TenTHAHas CBS3b. BTOpWYHAs, TpeTHYHAs, YETBEPTHUHAS
ctpyktypsl. Jlenarypanus. CoiictBa 6enkoB. Knaccudukanus 6enkos.
buonornueckue ¢pyHkuuu 0eiaKoB. [lpuonsi.

VYrneBoasl. MoHOCaxapuipl, AUCaxapuabl, OJIUTOCAXAPUIBI U MOJUCAXAPUIBI.
OOmumii T1UIaH CTPOCHHS W (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlunuasl. T'uapodunsHo-ruapodoOHbie cBolicTBa. Knaccudukaius Iunuaos.
Tpurnunepunbl, GocPomunuasl, BOCKH, cTepounbl. buonormueckue QGyHKIUN
aunuaoB. OOmme cBONCTBAa OMOIOTMYECKIX MeMOpaH — TEeKy4eCTb, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOJIYIIPOHULIAEMOCTb.

Hyxneunnoseie kuciortel. JJTHK u PHK. CrtpoeHne HYKJIEHMHOBBIX KHUCIOT.
Hyxneorunpl. Ipunmun xomruiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinast cniupans. MectoHaxoxaeHnue u ouosorudeckue ¢pynkiuu JJHK.
Buner PHK. ®yukuun PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B MolJiekyine ATO.
buonornuyeckue pynkiuun AT®. BoccraHOBIEHHBIE TEPEHOCUHUKH, UX (QYHKIIUH B



kinetke. /J[pyeue Hyxneozuompugocghamer (HT®D). CexsenmpoBanue JHK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CrpykTypHas OWOJIOTHS: OMOXMMHUYECKHE U OMO(PU3UUECKUE MCCIIEeIOBAHUS
cocTaBa M NPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoniekyl. Mooderuposanue
CMPYKMypsl U QYHKYUi OUOMONEKY U ux Komniekcos. Komnviomephwiii ouzaun u
OpeanuyecKull CUHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHANO208.

JdemoncTpanumn

[Toptpetsr: JI. [Tonunr, [x. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkiuH,
®. Caurep, C. [Ipy3unep.

Huarpammsbl:  «PacnpeneneHue XMMHUYECKHX DJIEMEHTOB B HEXHBOM
npupoze», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIE».

Tabmuubl n cxembl: «llepuonuueckas Tabiviia XUMHYECKHX 3JIEMEHTOBY,
«CTtpoeHue MoJeKkyibl BOIbl», «BeliectBa B cocTtaBe opranu3zMoBy», «CTpoeHHe
MoJIeKyNbl Oenka», «CTpyKTypbl O€nKoBOMl MoJekynb», «CTpoeHue MoKyl
yriieBoioB», «CTpoeHne MOJIeKyd JUNUAoB», «HyKIenHOBBIE KHUCIOTBIY,
«Ctpoenne Mosekysbl ATDy.

O6opynoBaHue: XUMHAYECKAsl MOCyAa U 000pyIOBaHHUE.

JladbopaTopHasi padora «O0HapykxeHUE OCIKOB C MOMOIILI0 KaUYe€CTBEHHBIX
peaKuuin.

JlabopaTtopuas paGora «lccnenoBanue HYKJIEMHOBBIX KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne U yHKIUN KJIETKH

Tuns KJIETOK: AYKapUOTUYECKAs u POKapUOTUYECKAS.
CtpykTypHODYHKITHOHATBHBIC 00pa30BaHUs KICTKHU.

CrpoeHne mpoKapuoTHIEeCKOH KiIeTKd. KieTouHnas cTeHka OakTepuil M apXei.
Oco0OEHHOCTH CTpPOCHHs TeTepOoTpPOGHON U aBTOTPOGHON MPOKAPUOTUYECKHUX
KJIETOK. MecTO U poJib MPOKapHoOT B OMOLIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (mmasmanemma). CTpyKkTypa — IUIa3MaTHYeCKOM
MeMOpanbl. TpaHcropT BelecTB vepe3 IIa3MaTUYecKyt0 MeMOpaHy: MacCUBHBIN
(nuddysus, obneruénnas auddysus), akKTUBHBIN (IIEPBUYHBIA U BTOPUYHBIN
aAKTUBHBIN TPaHCHOPT). [TonynpoHnmaemocTsb MeMOpaHsbl. Pa6ora
HATPUMKAIMEBOTO HAcoca. OHJOIUTO3: MHHOLUTO3, (aromuro3. IK30LUTO3.
Knerounas crenka. CTpykTypa U GyHKIMHU KIETOYHONU CTEHKHU PACTEHUM, TpuOOB.

[uronnasma. Iluto3omnb. I{urtockener. JBuxeHue muroriazMbl. OpraHoU bl
kJeTku. OHOMEMOpaHHbIE OPraHOU bl KJIETKU: dHomIa3maTudeckas cetb (J11C),
anmapatT [onbku, JHU30COMBI, HX CcTpoeHue U (QyHKuuU. Bzaumocss3b
OJTHOMEMOpPaHHBIX OPTaHOWJOB KIETKU. CTpoeHWEe TpaHyJISIpHOTO PETUKYTyMa.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunre3 pacTBOpUMBIX OenkoB. CHHTE3



KJIETOYHbIX ~ MeMOpaH. [magkuii  (arpaHyJspHBIN)  HAOIIIA3MATUYECKUMA
perukynyM. CekperopHas ¢yHKIus anmapara ['onabmku. Moougukayus 6enkos 6
annapame [ onvoxcu. Copmuposka bOenxoe 6 annapame Ionvoorcu. Tpancnopt
BEILIECTB B KJIETKE. Bakyosn pacturenbHbiX Ki1eToK. Knerounsii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMAbl  KJIETKA:  MHUTOXOHJPHM,  IUIACTHJBI.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumoduoeenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoenue u GyHKIUA MUTOXOHApUN M TiacTuia. llepBuuHble,
BTOPHUYHBIE U CIIOKHBIE TIACTUIbI (POTOCUHTE3UPYIOIIUX JYKAPUOT.
XIIOPOIUIACTHI, XPOMOILIACTHI, JICNKOIUIACTHI BBICIIMX PACTEHHM.

HememOpanubie opranousl kinetku CtpoeHre U (PyHKIUMH HEMEMOpPAaHHBIX
OpraHouI0B KJIETKH. Pu6ocombi. IIpomesxcymounvie Qunramenmeol.
MukpodunamenTsl. Axkmunogvle Mukpoguiamernmsl. MBbIIIEUHBIE  KJIETKH.
Axmunosvie KOMHOHeHmMbl HeMbluleynblx Kiemok. MuxkporpyOouku. Kierounsiii
ueHtp. CrpoeHne W JBWKEHUE JKITYTHKOB U peCHHUYEK. MUKpOTpyOOUKH
muToriazmel. Llentpuons. benku, accoyuuposamHvle ¢ MuKpoguiameHmamu u
muxpompyooukamu. Momophvle beaku.

Anpo. O6onouka siapa, XpOMaTHH, Kapuoria3ma, SAPBIIIKA, UX CTPOCHUE U
byukun. SnepHelii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pPACMONOKEHHE
XpoMocoM B uHTephazHOM siape. Jyxpomamun u 2emepoxpomamur. benku
XpOMaTHHa — THUCTOHBI. Jlunamuka s0epHOU 000104YKU 6 mumosze. Aoephblil
MPAaucnopm.

Kinerounsle Bkitouenus. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK DYKApUOT
(pacTuTenbHOM, KUBOTHOM, rprOHON). leMoHCcTpanun

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

Tabmuipel U cxembl: «CTpoeHHE 3YKaApUOTHUECKOM KIeTKn», «CTpoeHue
JKUBOTHOW  KJETKW», «CTpOEHME  pacTUTENbHOM  KIETKW», «CTpoeHHe
MUTOXOHAPUW», «Aapo», «CTpoeHre NPOKAPUOTUIECKON KIETKN.

O0opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpPENapaTrbl PacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKPOTIpENapaThl 0aKTepUaIbHbIX KIETOK.

JladbopaTtopnass pabora «/I3yueHue CTpPOCHHS KJIETOK Pa3IUYHBIX
OpraHu3MOB).

IIpakTnyeckas padora «/3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI».

Jlabopatopnas pabGora «JVccnenoBanue miuazMonu3a U JICIUIa3MOJIUM3a B
pPaCTUTENIbHBIX KIETKaX».

IIpakTtuueckass  padora  «/3yyeHue  ABWIKEHHS  IIUTOIUIA3MbI B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AccuMWIALNS U AUCCUMUWIISILIUS — IBE CTOPOHBI MeTabonu3Ma. Turbsl oOMeHa
BEIIECTB: aBTOTPOGHBIN W TeTEPOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX



mpolieccax. JHepreTuueckoe obOecredeHue KIeTku: mnpeBpaiieHue ATD B
oOMeHHbIX Tmporeccax. DepMeHTaTUBHBIA XapakTep peakluil KIETOYHOTO
Metabonuzma. DepMeHTh, HX CTPOCHUE, CBOWCTBA M MEXaHWU3M JCHCTBUS.
Kodbepmentel. Otmmuus (QepMEHTOB OT HEOPTraHWYECKHUX KaTalu3aTOPOB.
benknakTuBaTOpHI u OENKU-UHTUOUTOPHI. 3aBUCHUMOCTD CKOpPOCTH
(bepMEeHTATUBHBIX PEAKIIM OT pa3IMUHbIX (PAKTOPOB.

[lepBruuHBId CHHTE3 OpPraHMYECKMX BEUIECTB B KIEeTKe. DOTOCHHTES.
AHOKCcUuceHHbIll U OKcuceHHbll omocunmes y obaxmepuii. Ceemocobuparowue
nUCMeHmbl U NUSMEeHmMbl peakyuoHHo20 yeumpa. Poiab XJIOpOIJIaCTOB B MPOLIECCE
dotocunteza. CBeroBas u TemHOBas dazpl. Domoovixanue, Cs, Cy. u CAM-munoi
gdomocunmesa. IlponyktuBHOCTHh (hoTOCHHTE3a. BimsiHMEe paznuyHbIX (PaKTOpoB
Ha CKOpOCTh (hoTocuHTe3a. 3HaUeHue (POTOCUHTE3A.

XEMOCHHTES. Pa3Hoo0Opasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUPUIUPYIOIIHNE OaKTepuu, >Kele300aKTepuu, CepoOaKTEpPHH, BOJOPOIHBIC
OaxkTepun. 3HaYCHUE XEMOCHUHTE3a.

AHaspoOHble opranu3Mbl. Buasl Oposkenus. [IpomykTbl OpoxeHUs U UX
UCIIOJIb30BaHUE YEJOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30YAUTENIN OOJIE3HEH.

AspoOHBIe OpraHU3MBI. Otanbl AHEPreTUYECKOIO oOMeHa.
[ToarotoBuTenbHbI dTan. [ TMKOIN3 — OECKUCTOPOAHOE PACHICTNICHUE TITFOKO3HI.

buonornueckoe OKuciaeHHE, WIK KIETOYHOE JbIXaHue. Poiib MUTOXOHAPUN B
npoleccax ouonoruyeckoro okucienus. Luknmnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpannoz2o epadueuma npomonos. Cunmes
ATD: paboma npomonunou ATD-cunmaser. IlpeumyliecTBa a’poOHOr0 MyTH
oOMeHa BeIecTB nepes aHapOOHBIM. DP(HEKTUBHOCTH YPHEPTETHIECKOTO OOMEHA.

JdemoHcTpanuu

[Toprpersr: k. Ilpuctim, K. A. Tumupsize, C. H. Bunorpaackuii, B. A.
Onrenprapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabauupl 1 cxembl: «POTOCUHTE3», «IHEPreTUIecKuii oomMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOM, 000pY/OBaHWE Jisi MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass pabGora  «/3yueHWe  KaTAIMTUYECKOM  aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaaasbl)y.

Jlabopatopnas padGora «l3ydyeHune QepMEHTATHBHOIO pacIICIUICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JladbopaTtopunassi padora «CpaBHeHue mporeccoB  (GOTOCHUHTE3a H
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JbIXAHUS.



Tema 7. Haciiencrsennasi uHgopmanus U peaju3anms eé B KIeTKe

Peakuun matpuunoro cunte3a. [[pUHIMI KOMILUIEMEHTAPHOCTH B PEAKIMIX
MaTPUYHOTO CHHTEe3a. Peanusanus HacneAcTBEHHON mHbopManuu. ['eHneTnyeckuii
KOJ, ero cBouctBa. TpaHckpunuus — MarpuuHbiii cuHTe3 PHK. IlpuHummnen
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTbh, AHTUIIAPAIUIEIBHOCTh, ACHMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.
Tpancnsauus u e€ stanbl. Yyactue TpancnopTHeix PHK B OmocunTese Oernka.
VYcenoBust Ouocunteza Oenka. KomgupoBanue amuHOKHCIOT. Ponb pubocoMm B
onocuHTe3e Oenka.

Cogpemennvie npedcmasierus o cmpoeHuu ceHog. OpraHuszaius reHoma y
MPOKAPUOT U DYKAPHUOT. Perymsiusi akTUBHOCTH T'€HOB Yy NpPOKapuoT. I 'umnoresa
onepona (d. XKako0, XK. Mano). Moznexynapuvie mexanuszmvl IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsaunus oOMEeHHBIX
MPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycer — HekneTounsie (pOpMbI KU3HA U OOJIUTaTHBIE Tapa3uThl. CTpoeHHE
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. KuzneHHbll Yuxi
JHK-cooepocawux eupycos, PHK-codepocawux e6upycos, baxmepuogpaos.
Obpamnasa mpauckpunyus, peeepmasa, UHmezpasd.

Bupychsie 3a00sieBaHus YyeoBeKa, ;KUBOTHBIX, pacteHuii. CITN, COVID19,
COITMAJIbHbIE U MEIUIIMHCKUE MPOOIIEMBI.

buounpopmamura: unmeepayus u amanuz oonvuux maccusos («bigdatar)
CMPYKMYPHbIX OUON02UYecKUX 0anHblx. Hanomexnonozuu 6 buonoeuu u meouyune.
IIpoepammupyemvie ¢hynxyuu 6enxos. Cnocobvt 00cmasku 1ekapcma.

JdemoHcTpanuu

[Toptpetsl: H. K. Konbuos, /. Y. IBaHOBCKUM.

Tabmuier 1 cxemsl: «buocunTes O6enka», «['enernueckuit Komay», «BUpych»,
«bakrepuodarm.

IIpakTuueckas padora «Co31aHre MOJIEIIA BUPYCA».

Tema 8. ZKu3HeHHbI HUKJ KJICTKHU

Knerounsléi 1uki, ero mnepuoiasl U perymsauuss. Wurtepdaza um  mutos.
OcoOEHHOCTH TMpOLIECCOB, MPOTEKAOIMMX B UHTepdaze. IloaroroBka KIETKH K
nenenuto.  Ilpecunrtetmdyecknii  (MOCTMUTOTHYECKUN),  CUHTETUYECKUH U
MOCTCUHTETHUECKHUH (MPEMUTOTUIECKUI) TIEpUO bl UHTEP(DA3HI.

Marpuunbii cunre3 JAHK — permkanusa. I[IpuHnuner permmmkannu IHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHUHTE3, AaHTHUIIAPAJUIEIbHOCTD.
Mexannsm perukanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Temomepsl u
Tenomepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTul. JIumjaouaHelii U
raruiouaHeIA  HAOOpe  XpomocoM. ['oMonormynesie xpomocombl. [lomoBbie
XPOMOCOMBI.



Henenue xnetkn — wmuTo3. Craguu MHUTO3a M TMPOUCXOMSIINE B HHX
npouecchl. Tunbel Muto3a. KapuoknHe3 u nuTOKHHE3. buonornyeckoe 3HavyeHHE
MHUTO3a.

Perynsuua murornueckoro nmkia kieTkd. lIporpammmupyemasi KieToudHas
rubesb — anomnTo3.

Knerounoe sinpo, Xxpomocombl, (yHKIIMOHAJIbHAsi T€HOMHUKA. MexaHuzmbl
npoaugpepayuu, ougpgpepenyuposku, cmapenus u eudbenu xiemok. «l{ugposas
K1emKkay» — buoungopmamuyeckue mMooeau GyHKYUOHUPOBAHUS KILeMKU.

JdemoncTpanumn

Tabmumer 1 cxembl: «KW3HEHHBIHW LMK KIETKH», «Murtos», «CtpoeHue
xpomocomy, «Pernmukanus [JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenapaTsl: « MUTO3 B KJI€TKaxX
KOpEUIKA JTyKa.

JlabopaTopHas padora «3yueHue XpPOMOCOM Ha FOTOBBIX
MUKPOIIpENnapaTaxy.

JlabopaTtopHnas padora «HaGmroneHnne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. Crpoenue u GpyHKIUHM OPraHM3MOB

buonornueckoe pazHooOpasue OpPraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oc00EHHOCTH CTPOCHUS U KU3HEAESITEIIbHOCTH OJIHOKIIETOUHBIX OPTaHU3MOB.
bakrtepun, apxeu, OJHOKJIETOYHbIE I'PUObI, OAHOKJIETOYHBIE BOAOPOCIHU, APYTUE
npoTUCThl. KOJIOHHAbHBIE OPTAHU3MBL.

B3anMoCBsA3b 4acTei MHOIOKJIETOYHOIO OpraHu3ma. TKaHH, OpraHbl U
cucteMbl opraHoB. Opranusm kak eauHoe uenoe. ['omeocras.

Txkaam pacrenuii. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTeIbHas,
MOKPOBHAs, MPOBOJSIAs, OCHOBHas, MexaHuuyeckas. OCOOEHHOCTH CTPOCHMS,
(yHKUMI U PacOIOKEHHs TKAHEH B OpraHax pacTEeHUM.

TkaHU KUBOTHBIX M 4EJIOBEKA. THUIBI >KUBOTHBIX TKAHEW: 3MUTEIHAIbHAS,
COCMHUTENbHAs, MbIlIeyHas, HepBHass. OcoOeHHOCTH CTpoeHHs, (GYHKIUH U
pacIo0KEeHUsI TKAaHEH B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M T€HEpPATHUBHBIE OpraHbl pacteHui. OpraHbl U
CHCTEMBI OPTaHOB )KMBOTHBIX U YeloBeKa. DyHKIINM OPraHOB U CUCTEM OPTIaHOB.

Omnopa tena opranu3moB. Kapkac pactennil. CkeleTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOUYHBIX >KMBOTHBIX. HapykHblii u BHYyTpeHHUU ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEU.

JIBr>keHre  OpraHu3MoB.  JIBMKEHHE  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTHKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PACTEHUM:



TPOIIU3MBI M HACTHUU. JIBM>KEHHE MHOTOKJIIETOYHBIX JMKHMBOTHBIX W YEJOBEKa:
MblIleyHas cucteMa. Pednekc. CkeneTHbIe MBI M UX padoTa.

[Iutanne opranusmos. Iloryomenue BOABIL,  YIVIEKMCIOTO Trasa W
MHUHEpPAIbHBIX BEHIECTB pacTeHUsIMU. [luTaHue >XKMBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne NO3BOHOYHBIX JKUBOTHBIX. OTHEmsl
MUIIEBAPUTEIILHOTO TpakTa. [IumeBapurenbhubie xenesbl. [lumeBapurenvHas
CHUCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. [[prxanue pactenuil. J{pixanue >kxuBoTHbIX. {uddys3us
ra3oB 4epe3 NOBEPXHOCTh KIeTKU. KoxHoe npixanue. /lpixarenpHas NOBEPXHOCTD.
XKabepHoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUSA JIETKUX TO3BOHOYHBIX KMUBOTHBIX.
JlpixatenbpHas cucTEMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NOTHL H
MJIEKOMUTAIOMUX. Perynsims apixanus. J{pixaTeabHble 00bEMBI.

TpaHcnopT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CUCTEMBI PACTCHUM.
Tpancropr BemecTB y JKHBOTHBIX. KpOBEHOCHass cucrema U €€ Oprassl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepare,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru KpoBooOpaieHus. IBOIIOLUOHHBIC
YCIIOXKHEHUSI CTPOEHUS] KPOBEHOCHOM CHUCTEMBbI TO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryisaius.

Beigenenue y opranusMoB. Beiaenenwe y pacreHuil. Beiaenenune y
KUBOTHBIX. CokpaturenbHble Bakyonu. Oprassl BbiaeneHus. OuibTpanus,
ceKkpenuss U 00paTHOE BCACHIBAHME KAaK MEXaHW3Mbl pa0OThl OPraHOB BBIACIICHHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM M BBIACIHUTENIBHON cucTeMaMu. Beigenenue y
MO3BOHOYHBIX JKUBOTHBIX M uesoBeka. [louku. CtpoeHune u QyHKIIMOHUPOBAHUE
He(dpona. OOpa3zoBaHKE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MOB. 3alllUTa Y OJHOKJIETOYHBIX OpPraHu3MoB. CHoOpsl
OakTepuii M UUCTHl MNPOCTEHIIMX. 3allUTa y MHOIOKJIETOYHBIX PACTEHU.
Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOM 3alIUThl. OUTOHIUIBIL.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOpPaJbHBIA HUMMYHUTET. BpoXIEHHBIA U NPUOOPETEHHBIN crernupuiecKuii
UMMYHUTET. Teopust KiIoHaNIbHO-celekTuBHOr0 umMmyHuteta (I1. Opnux, ®. M.
bepuer, C. Tonerasa). BocmasiutrenbHble OTBETHI OPraHU3MOB. Posib BpOXKAEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte W perynsiuuMs |y  OpraHu3MoB. Pa3gpakumocTts Yy
OHOKJIETOYHBIX OpraHu3sMoB. Takcucel. Pazgpaxumocts u  perynsuus y
pactenuid. PocToBbIe BemecTBa U X 3HAYEHHUE.

HepBHas cucrema u pediiekTopHasi peryisiusi y S>KMBOTHbIX. HepBHas
cUCTEMa U €€ OTIEeIbl. DBOJIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI Y



KUBOTHBIX. OTIEIbl TOJOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u
pednexropHas nyra. besycinoBHble U yCIOBHBIE pe]IIeKCH.

['ymopanbHas peryisinys M 3HIAOKPUHHAs CUCTEMa YXMBOTHBIX U YEJIOBEKA.
JKenespl HHIOKPUHHOM CHUCTEMBI M MX TOpPMOHBI. JlelCTBME TOPMOHOB.
B3auMocBA3bp HEpBHOW W 3HAOKPUHHOM cucTeM. [‘unoramamo-runoduszapHas
cucTema.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuiel U cxembl: «OTHOKIETOYHBIE BOJOPOCIN», «MHOTOKIECTOUYHbBIC
Bojopocin», «baktepumn», «lIpocreiimue», «OpraHbl IIBETKOBBIX PpPaCTCHUI»,
«Cucrempl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHYyTpeHHee CTpOeHHE
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHe cTeOms»,
«CTpoeHHe JUCTOBOM IUIACTUHKW», «TKaHW KUBOTHBIX», «CKENET YEIOBEKay,
«lInmeBapurenbHass cucrema», «KpoBeHocHass cucremay», «JlpixarenpHas
CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast cCUCTEMAY,
«BplaenurenbHas cucTeMay, « JHIOKpUHHAs cuctemay, « CTpO€HHE MBIIIIBDY,
«mmyHnurer»,  «KumeuHononoctuele», «(Cxema  NOUTaHUA  pAaCTECHUI»,
«KpOBEHOCHBIE CHCTEMBI TMO3BOHOYHBIX JKUBOTHBIX», «CTpOE€HHE THAPHBDY,
«CtpoeHue mnaHapum», «BHyTpeHHee CTpOeHHe TOXKAEBOTrO 4epBs», «HepBHas
cuctema peio», «HepBHas cucrema nsarymkw», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHags  cucrema  nruny, «HepBHas — cucrema
MieKonuTaromux», «HepBHas cuctema uenoBekay, «Peduexcy.

O6opynoBaHme: CBETOBOM MHMKPOCKOII, MHUKPOIpEnapaThl OJIHOKIECTOYHBIX
OpPraHu3MOB, MHKpOIIpenapaTbl TKAaHEW, PaKOBHUHBI MOJUIKOCKOB, KOJUIEKIIUU
HACEKOMBIX, HIJIOKOXKHMX, KUBbIC JK3EMIUISIpbl KOMHATHBIX pacTEHU, repdapuu
pacTeHUM pa3HbIX OTHAEJIOB, BJIAXHBIC MpeHapaTbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyI0BaHuE I IEMOHCTPAIIMKM TTOYBEHHOT'O U BO3AYIITHOTO MUTAHUS PACTCHUH,
pacuierieHus Kpaxmaja u 0eJIKOB MoJ1 AeicTBUeM GepMEHTOB, 000PY/I0BaHHE ISl
JIEMOHCTpPAILUM ONBITOB MO U3MEPEHUIO KU3HEHHOM €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEJIbHBIX JBUKEHUM, MOAEIHN TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JladopaTopHast padora «/3yueHne TKaHEW paCTEHUN.

JlabopaTopHasi padora «/3yueHne TKaHEW JKUBOTHBIXY.

JlabopaTopHas padora «3yueHrne OpraHoB IIBETKOBOT'O PACTEHHUS.

Tema 10. PazmHoxXeHUe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHUST OPraHU3MOB: Oecrojioe (BKJIKOYash BEreTaTUBHOE) U
noyioBoe. Buubl  0Gecrnoioro  pa3MHOXEHUS: TOYKOBAHHUE, CHOPYJISALUS,
dbparMeHTanus, KIOHUPOBAHUE.



ITomoBoe pasmuoxenue. [losioBble KiIeTKH, WM rameTbl. Meio3. Craguu
Mmeiio3a. [ToBenenne xpomocom B Meiose. Kpoccunrosep. buosiornueckuii cCMbICTT
M€No3a M IIOJIOBOTO Ipouecca. Meno3 M €ro MECTO B KU3HEHHOM LIMKJIE
OpPTaHU3MOB.

[IpenzaponpiueBoe passurue. ['amerorenes y *KuBOTHBIX. [10JI0BBIE Kene3bl.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnoaoTBOpeHHE W ASMOPHUOHAIIBHOE pa3BUTHE >KUBOTHBIX. CrocoObl
OIUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapreHorenes.

NHauBHlyanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). OMOPHOJIOrUs — HayKa
0 Pa3BUTHH OPraHU3MOB. Mopghozenes — 00Ha u3 2nagHuIX NPoodaIeM IMOPUOTIO2UL.
Konyenyus mopghocenoe u mooenu mopghozeneza. Craaun >MOpHOTEHE3a
KUBOTHBIX (Ha npumepe Jsarymku). [pobnenwe. Tumbl  apoGienwus.
Jlemepmunupoeannoe u HedepmuHuposannoe OpodOnenue. bracmyna, munol
onacmyn. OCOOCHHOCTH JAPOOJICHUS MIIEKOMUTAIONMINUX. 3apOJIBIIICBhIC JTUCTKU
(ractpynsuus). 3akiiajika OpraHoB M TKaHEHN U3 3apOJbIIIEBBIX JUCTKOB. B3auMHoe
BJIUSIHUE 4YacTeill pa3BUBAIONIETOCS 3apojbliia (IMOpPUOHANIbHAS MHIIYKIIHS).
3Jakjagka IulaHa CTPOEHUS JKMBOTHOTO KAK — PE3yJbTaT HMEPAPXUUYECKUX
B3aUMOJICUCTBUI T'e€HOB. BiusHue Ha SMOpPUOHAIBHOE PA3BUTHUE PAZTUYHBIX
(GhaKkTOpPOB OKpYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTaMOpuoHanehblii nepuon. Ilpsamoe wu
Henpsimoe pas3BuTue. PaszBute ¢ metamop}o3oM y O€CHO3BOHOYHBIX U
MO3BOHOYHBIX KWBOTHBIX. bHoJIOrMyeckoe 3HAaYE€HHE MPSMOr0 W HEMPSMOIo
pa3BUTHS, UX PACIPOCTPAHEHUE B MpHUpOAE. THUIBI poCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U 4yesnoBeka. CTauu MoCcTAIMOPUOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX U uenoBeka. [lepnonipl oHTOreHe3a yenoseka. CTapeHue U CMEPTh Kak
OHMOJIOTHYECKHE TTPOIIECCHI.

PasmHOXeHne u pasButme pacteHuid. ['amerodur m cnopodur. Metios B
KU3HEHHOM IMKJe pacTeHuil. (OOpa3oBaHue crnop B Mpolecce Meiosa.
['ameTorene3 y pacreHuid. OIUIOOOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoliHOE OIIOOTBOPEHHUE Y LIBETKOBBIX pacTteHuil. OOpa3zoBaHue U
pa3BUTHE CEMEHH.

MexaHHu3MBbl PETYISLUA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JdemoncTpanuu

[Toptpetsr: C. I'. Haamun, X. [lInemas.

Tabmuier u cxembl: «BereraTuBHOe pa3sMHOXkeHUE», «Tumbel Oecrmosioro
pa3MHOXeHUs», «Pa3zMHOXKEHHE XJIaMHJAOMOHANb», «Pa3MHOXKEHHE HBIIICHBDY,
«Pa3sMHOXeHHE TUAPBDY, «Meho3y, «XpoMocoMmbly, «l'ameroreHes», «CTpoeHue
AWLEKIETKH U crepmaro3onna», «OCHOBHbBIE CTaauu OHTOreHesa», «lIpsmoe u



HENpsIMOE pa3BuTHE», «Pa3zBuTMe MaMckoro xyka», «Pa3Buthe capaHuny,
«Pa3zBuTue narymkmn», «JIBOMHOE OIUIOAOTBOPEHHE Y IBETKOBBIX PACTECHHI,
«CTpoeHHe CeMSH OJHOJOJBHBIX M JBYJIOJBHBIX PACTEHHI», «KU3HEHHBIN UK
MOPCKOM KanmycCTbI», « KU3HEHHBIN HUKI MXa», « KU3HEHHBIN TUKJ TAIOPOTHUKAY,
«OKW3HEHHBIN LUK COCHBLY.

OOGopynoBaHme: CBETOBOM MHMKPOCKOII, MHKPOIpENapaThl SUIEKICTOK H
CIIEpMATO30UJ1I0B, MOAENb «L UK pa3BUTHS JIATYILIKI.

JlaGoparopHasi padora «l3ydyeHue CTpOE€HUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpPOIIpENapaTax».

IIpakTuuyeckas padora «BpIsBIEHHE NPU3HAKOB CXOJCTBA 3apPOJBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass pabGora «CTpoeHHME OpPraHoB pPa3MHOXKEHHS BBICIIUX
pacTEeHUN.

Tema 11. I'eHeTHKa — HaAyKa 0 HACJIEACTBEHHOCTH U U3MEHYHUBOCTH
OPraHu3MoB

Hcropust craHoBiEeHUS W pPa3BUTHUA TE€HETUKU Kak Hayku. PaGoter T
Meunnens, I'. ne @pusa, T. Moprana. Poib 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTHUU
renetuku. Padotel H. K. KonbuioBa, H. 1. Basunosa, A. H. benozepckoro, I'. JI.
Kapmneuenko, FO. A. ®unumuenko, H. B. Tumodeena-Pecobckoro.

OCHOBHbBIE TEHETUYECKUE TTOHSATUS U CUMBOJIBI. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, aJbTEPHATUBHBIE IPU3HAKU, JOMHUHAHTHBIA U PELUECCUBHBIN
pU3HAK, TOMO3UT0Ta, T€TePO3UT0Ta, YUCTAsl IMHUSA, TUOPUIBI, TEHOTHUII, (DEHOTHII.
OCHOBHbIE ~ METOABl  TEHETUKH:  TUOPUAOJOTHYECKUN,  I[UTOJIOTHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanun

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. .
Basuiios, A. H. benozepckuid, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuirel u cxembl: «MeToIbl TeHEeTUKIWY, «CXEeMbI CKPEIIUBAHUD.

JladbopaTtopunass pabGora «/[po3oduna kak OOBEKT T'€HETUYECKHUX

HUCCJIEIOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACIEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBeiii 3akoH MeHaens — 3aKoH

eAMHO00pa3us rudpUI0B nepBoro nokojeHus. [Ipasuno qomuHupoBanus. Bropoi
3akOH MeHaenss — 3aKOH pacIleIUIeHUs NPU3HAKOB. LluTonmormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpeIuBaHus. [ unores3a YucTOThl raMer.

AHanmsupyouee ckpemuBanue. [IpoMeKyTOUHBIN XapakTep HacleIOBaHMUS.
Pacuieruienre npu3HakoB IPU HEMTOJIHOM JTIOMHUHUPOBAHUU.



JurubpuaHoe ckpemrBanue. TpeTuit 3akoH MeHaens — 3aKOH He3aBUCUMOTO
HACJIEJOBAaHUS  TMPU3HAKOB. [{uToNornueckue  OCHOBBI  AUTUOPHUIHOTO
CKpPEIIMBAHUA.

CuernnienHoe HacienoBaHue rnpuszHakoB. Paboter T. Moprana. CuensieHHoe
HACJIEJOBAaHUE T'€HOB, HApYILICHHWE CLEIUIEHUS MEXIAy TIeHaMu. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

I'eneruka nosia. XpoMOCOMHBIN MEXaHU3M ONPENEIICHHS 10JIa. AYyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBIA M TE€TEPOraMETHBIM MoJ. ['eHeTndeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nmpru3HakoB, CHENJIEHHBIX C MTOJIOM.

I'enotun xak nenoctHas cucrema. [lmeloTponus — MHOKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHbIM aiuien3M. B3anmMoAencTBUEe HEAUIEIbHBIX T'€HOB.
KommiiementapHocTs. Onuctas. [Tonumepus.

['eHeTndeckuil KOHTPOJIb PA3BUTHs DPACTEHUHM, >XUBOTHBIX M YEJIOBEKa, a
TaKkKe (PU3NOIOTHYECKUX TPOIECCOB, TOBEACHHUS W KOTHUTHBHBIX (DYHKITHIA.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO3SUH
— MapasuT» U «XO3IMH — MHUKpoOHOM». ['eHeTHueckue acnekTbl KOHTPOJIS U
M3MEHEHHUs HACIIeICTBEHHON MH(pOpMAIMK B MOKOJICHUSX KJIETOK U OPTraHU3MOB.
JdemoHcTpanun

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

Tabnuuer u cxemsl: «IlepBbrit U Bropoi 3akoHbl MeHnemns», « TpeTuil 3akoH
Mennens», «AHanu3upyrollee CKpeuuBanuey, « Hemomuoe qoMmuHupoBanue»,
«CuernsieHHOEe HacJeIOBaHME NPHU3HAKOB y Apo3oduiiby, «['eHeTMka moay,
«Kapuotun denoBeka», «Kapuotun apozoduisl»y, «KapuoTunm nOTHIBD,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMoeicTBUE TEHOBY.

O6opynoBanue: MOJENb JUIsl JIEMOHCTPAIlMM  3aKOHOB  €IMHOOOpasus
ruOpu70B TIEPBOrO TOKOJIEHMS W paclICIUICHUs MPU3HAKOB, MOJENIb s
JEMOHCTpPAllUM 3aKOHA HE3aBHUCHMOTO HACJIEIOBAHUS MPU3HAKOB, MOJENb JJIS
JEMOHCTPALlUH CILEIJICHHOTO HACIEIOBAHUS IPU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKponpenapart: «Jpo3zodumnay.

IIpakTnueckas padora «l3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpENIMBaHUA y APO30(DUIBI».

IIpakTnueckas  paGora  «M3yueHue  pe3yabTaTOB  JUTHOPUIHOTO
CKpENIMBaHUA y IPO30DUITHD».

Tema 13. 3aK0HOMEPHOCTH U3MEHUYMBOCTH

B3aumogeiictBue reHotuna u cpeasl npu  GopMHpoOBaHUM (HEHOTHTIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE TMpPU3HAKU. BuUbI
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBECHHAS.

MoaudukanonHass u3MeHYMBOCTb. Ponb cpenbl B (GoOpMUPOBaHUU
MOAU(PUKALIUOHHON M3MeHunBOocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN



psan u Bapuarnuonnas kpuBas (B. Horanncen). CpoiicTBa MoauduKarmoHHON
U3MEHYUBOCTHU.

I'enoTunnueckas n3MEeHYMBOCTh. CBOICTBA F€HOTUITNYECKON M3MEHUYUBOCTH.
Bupl reHOTHTIMYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAs.

KomOunaTuBHass u3MeHYMBOCTh. Meilo3 W MOJOBOM mpollecC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. P0OJIb KOMOMHATUBHON N3MEHUYHUBOCTH B CO3IaHUU
TeHETHYECKOr0 pa3HO0Opa3us B mpeiesax OJHOro BUA.

MyTanvoHHasT W3MEHYMBOCTh. BHAbl MyTamui: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUMPOBAaHHbIE MyTauuu. SnepHeie U
HUATOIUIa3MaTuyeckue myTtanud. CoMaTHUYeCKHe W MOJIOBble MyTanuu. [IpudnHbl
BO3HMKHOBEHUA MyTanui. MyTareHel W WX BJIUMSHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOI'O MpOLECcca. 3aKOH TOMOJIOTMYECKUX pPSJIOB B
HacneacTBeHHoW m3meHunBoctu (H.W. BaBwioB). BHesigepHass M3MEHUYMBOCTh U
HACJICICTBEHHOCTb.

OnuceHemuxa U DNUSEHOMUKA, POAb INUSEHEMUUeCKUX ¢hakmopos 8
HAacne008aHuu U UMEHYUBOCMU (HEeHOMUNUYECKUX NPUSHAKOS ) Op2aHUu3MO8.
JdemoncTpanumn

[Toptpetsr: I'. ne ®pu3s, B. Moranucen, H. 1. BaBuios.

Tabmumer u cxembl: «Buapl  H3MEHUYMBOCTHY, «MoaudukamoHHas
U3MEHUYUBOCTHY», « KoMOMHAaTHBHAs N3MEHUUBOCTHY, «Meno3y,
«OmnonorBopeHuey, «I'eHeTH4YecKue 3a00JIeBaHUs YeIoBeKay, « Buabpl MyTammii.

O6opynoBanue: KUBble U repOapHbIE K3EMIUIAPbl KOMHATHBIX PacTeHU,
pucyHku (potorpadun) )KUBOTHBIX C PA3IMIHBIMU BUIAMU W3MEHUYUBOCTH.

JlaGoparopHuast padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJIU(PUKAIMOHHON W3MEHYMBOCTU. [locTpoeHue BapualMoOHHOTO psia U
BAPUALIMOHHOU KPUBON».

IIpakTuueckas pa6ora «Myrtaruu y  Apo3oduiasl  (HA  TOTOBBIX
MHUKpOIpenaparax)».

Tema 14. I'eHeTuka 4esioBeKa

Kapuorun wenoseka. MexayHapoaHas nporpaMma HCCICAOBAHUS T'€HOMA
4yejoBeKka.  MeToapl  M3YYeHMSI T€HETHMKHM  YeJIOBEKa: TIeHEaJOTHMYEeCKUM,
ONMM3HEIOBEIN, LIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKU U,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE T€HOTHIA!
ITIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, NEHOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[1IIP-ananu3a. HacnenacTBeHHbIE 3a00JIeBaHUS YelIOBEeKA. [ €HHbIE 1 XPOMOCOMHBIE
Oone3Hu dYenoBeka. boyie3HW ¢ HACIEACTBEHHOW MPEapacIioioKeHHOCTHIO.
3HayeHUEe MEAUIMHCKON T€HETUKHU B MPEJAOTBPAIICHUN U JICUCHUH T€HETUYECKHUX
3a0o0eBaHui 4YenoBeKa. MeIuKO-TeHeTHUYeCKOe KOHCYIbTHpoBaHue. CTBOJIOBBIC



kJeTKu. [[OHSATHE «TE€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEIOBAHUN B
00J1aCTH pelaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue GakTopbl TMOBBIIIEHHOW YYBCTBUTEIHLHOCTH YEJOBEKAa K
bu3MUecKOMY U XUMHUYECKOMY 3arpsi3HEHHMIO OKpyXkarouel cpenbl. ['eHeTnueckas
IIPEAPACTIONIOKEHHOCTD YEJIOBEKA K MTaTOJIOTHSM.

JdemoHcTpanuu

Tabnuier u cxembl: «Kapuotun 4denoBeka», «MeToabl U3y4eHUS! T€HETUKU
yenoBekay, «l 'eHeTnyeckue 3a001eBaHUS YETOBEKaY.

IIpakTuyeckas padora «COCTaBICHHE U AHAIN3 POJIOCIOBHONY.

Tema 15. Cenekuusi OpraHu3sMoB

JlomecTukanuss W CeNEKUHs. 3apoKICHUE CEIEKUMU W JOMECTHKALUU.
VYuenne H. WM. BaBumoBa o IleHTpax mNOpoUCXOXKACHUS MW MHOTO00pa3us
KyJbTYPHBIX pacTeHuil. Ponp ceilekuuyu B CO3JaHUU COPTOB PACTEHHM U MOPOA
*nBOTHBIX. CopT, mnopoaa, ImTaMM. 3aKOH TOMOJIOTHYECKHUX psIOB B
HacieACcTBeHHOM wm3MeHunBoctTyh H. WM. BaBumioBa, ero 3HaueHue i
CEJIEKIIMOHHOM paboThI.

MeToabl CeNneKIMOHHONW paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIA H
WH/MBHU1YaJbHbIN. Otanbl ~ KOMOMHAIIMOHHOW  CEJIEKIIUH. HcnbiTanue
IpOU3BOAMUTENEH MO MNOTOMCTBY. OTOOp MO TE€HOTHUNY C TMOMOIIBIO OIEHKU
¢dbeHoTrma NOTOMCTBa U OTOOP MO TEHOTHUITY ¢ omolIsio aHanmu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJIEKIIMOHHOW  paboThI.
PanuaninoHHBIN U XUMUYECKAW MYyTareHe3 Kak UCTOYHHUK MYTAlUN y KYJIbTYPHBIX
dopm opranusmoB. lcnosib30BaHME TE€HOMHOI'O PEAAKTUPOBAHUS U METOJIOB
pexoMmOuHanTHEIX JIHK 115 momydenust iCX0AHOTO MaTepurana sl CEeIeKIUU.

[Tomyuyenue MTOJUTLIIOUIOB. BryTtpuBnaosas ruOpUan3aLHs.
bauszkopoacTBeHHOEe  CKpelmiuMBaHue, wiM  uHOpuauHr.  HeponctBenHoe
CKpeluuBanue, win ayTopuaunr. ['ereposuc u ero mnpuuuHbl. Mcmnonb3oBaHue
rerepo3uca B cenekuuu. OtaanéHHas rudbpunmzanus. [Ipeononenue Oecronus
MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CENCKIIUN PACTCHUHN U )KUBOTHBIX. «3en1éHas
DeBOIIOYUAY.

CoxpaHeHHE UM U3yYEHHE T'€HETUYECKUX PECYPCOB KYJIBbTYPHBIX PACTCHHUU U
UX JUKUX  pOAuMyed ISl CO3JaHUsT  HOBBIX COPTOB W THOpPHUJIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIBTYp. HM3yuenue, coxpaneHue u  ynpaseieHue
2eHemUYeCKUMU pecypcamil CelbCKOX03AUCMBEHHBIX U NPOMbBICIIO8bIX HCUGOMHBIX 8
Yensax YayyuleHus Cyuecmeyouux U co30aHus HO8bIX NOpoo, NUHUL U KPOCCOS8, 8
MOoM 4Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX MemOo008 HAYUHLIX UCCAe008AHU
nepeodosuvlx uoeti U nepcneKmueHbIX MmexHoI02UlL.

JdemoHcTpanuu

[Toptpersr: H. W. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.



Tabnuiel u cxembl: «LIeHTPBI TPOUCXOXKIACHUSI 1 MHOTO0Opa3Hs KyJIbTypPHBIX
pacTeHmi», «3aKOH TOMOJIOTUYECKUX PSAAOB B HACIIECICTBEHHONM M3MEHUYMBOCTH,
«Metonpl cenekuumny, «Otnanéunas rudpuauzanus», «MyTtaresesy.

JlaGoparopHasi padora «l3ydeHue COpTOB KyJIbTYPHBIX PACTEHHI U MOPOJ]
JIOMAITHUX KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrne METOAOB CEJICKIIUN PACTEHUI.

IIpakTuueckas padora «IIpuBuBKa pacTeHUID.

IKekypeusi «OCHOBHBIE METOABI M JTOCTHUKEHHUSI CEJEKIMU PACTCHHU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, IIJIEMEHHYIO bepmy,
COPTOUCTBITATENILHBIN yUacTOK, B TEIUIMYHOE XO3SMCTBO, B J1a0OpaTOpHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo/10rus 1 CHHTETHYECKAsA OMOJIOTHS

OOBeKThI, UCIOJB3yeMble B OHOTEXHOJOTUM, — KJIETOYHbIE M TKaHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTUKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHne, TMOJIYyYeHUE KHUCIOMOJIOYHBIX MPOJYKTOB,
BUHOZEeNUe. Mukpobuonoruueckuii cuHte3. OOBEKThI MHKPOOHOJIOTHYECKUX
TexHosiorui. [Ipon3BoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANIPABJICHHOIO MU3MEHEHUS U
KOHCTPYUPOBAHHUS T€HOMOB C IEJIbIO MOJyYeHUs OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp KaIllUX HE BCTPEUAIOIINECS B MPUPOAE OMOCUHTETUYECKHUE MTYTH.

Knerounas unxxeHepus. MeToabl KyJabTypbl KJIETOK M TKaHEH PACTEHUU U
KUBOTHBIX. Kpuobanku. Comarudeckas ruOpuau3aius W  COMATHYCCKUI
smOpuorene3. lcnonb3oBaHue ramiouioB B CeNEKIUU pacTeHuil. [lonyuenue
MOHOKNIOHAIbHBIX anmumei. Hcnonvzosanue MOHOKNIOHANbHBIX U NOJIUKIOHAIbHBIX
anmumen 6 Mmeouyune. VICKycCTBeHHOE OIUIOJOTBOpeHUE. PexoHCTpyKius
SUIEKJIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOA TpaHCIUIAHTALMH SACP KIIETOK.
Texnonoeuu 0300po6nenus, Kyibmusupo8anusl U MUKPOKIOHAILHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W Te€HHas HWHKEHepHs. VICKyCCTBEHHBIM CHHTE3 TI€Ha H
koHcTpyupoBanue pekomouHanTHbIX JJHK. Cozdanue mparnceennvix opeanuzmos.
JlocTHKeHus U MePCIEKTUBBI XPOMOCOMHOM ¥ TeHHOM MH)KEHEPHH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MH)KEHEPUU.

Menununckue Ouorexnonoruu. IloctreHomHass uudpoBass MeIUIIMHA.
[TIPauaraoctruka. MeTaGoIOMHBIM aHAIN3, TEHOIEHTPUYSCKUN aHAIN3 IIPOTeOMa
YeJoBeKa I OLIEHKH COCTOSIHUS €ro 3710poBbsi. VCHOJIb30BaHHE CTBOJIOBBIX
KieTok. TapretHas Tepanus paka. 3D-OuoumH)XeHepuss g pa3pabOTKu
byHIaMEHTAJIBHBIX OCHOB MEJIMIIMHCKUX TEXHOJIOTHH, CO3/JaHUsl KOMILIEKCHBIX
TKaHEW COUYeTaHWEM TEXHOJIOTHH TpEXMEpPHOro OWONpUHTHUHTA M ckaddoiguHra
JUISL pELLICHUS 3a/1a4 [IePCOHATU3UPOBAHHON MEAUIMHBI.



Co3naHue BEKTOPHBIX BaKIMH C LEJIbI0 oOecrneueHus: KOMOMHUPOBAHHOM
3amuThl OT Bo30Oyauteneit OPBU, ycraHoBieHHE MOJEKYJISPHBIX MEXaHM3MOB
¢bynkunonupoBanuss PHK-conepkamux BUPYCOB, BBI3BIBAIOIIMX O0CO00 OMacHbIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JdemoncTpanun

Tabmunpsl v cxembl: «Vcnonb30BaHNe MUKPOOPTaHHW3MOB B IIPOMBIIIIEHHOM
POU3BOACTBE, «KieTouHas nHxkeHepus», «['eHHast HHXKEHepus».

JlaGopaTopnas padora «/3yyeHne oObEeKTOB OMOTEXHOIOTUI.

IIpakTuuyeckas padora «llosyyeHne MOJTOYHOKUCIBIX ITPOLYKTOBY.

Jkckypeuss  «buoTexHONOrMa — BaKHEHIIass NPOU3BOAMTENbHAA CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apo:xneHue U pa3BuTHE IBOJIONUOHHBIX NPEICTABIECHNH B
Onosoruu

OBomtonmonHass teopuss Y. JlapunHa. IIpeanochliku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas AaearenbHocTh Y. JlapBuna.

JIBr>ky1ue cuiibl 3BOIIONMH BU0B 10 Y. JlapBuHY (BhICOKAsi HHTEHCUBHOCTD
Pa3MHOXKEHHUST OpPraHW3MOB, HACJEJCTBEHHAass HM3MEHUYMBOCTh, Oopnrba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).

Odopminenue cunternueckoit teopun sBoionuu (CTI). HeltpanbHas
teopust dBomonuu. CoOBpEeMEHHass dSBOJIONMOHHAS  OWOJOTHUSA. 3HAYCHHE
HBOJIIOIIMOHHON TEOPUHU B (DOPMUPOBAHUM €CTECTBEHHO-HAYUYHOW KapTUHBI MHPA.
JdemoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnei, K. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. lapeun, C. C. UerBepukos, U. 1. llImansraysen, Jx. Xonaein, . K.
benses.

Tabmuubr um cxembl: «Cucrema xuBoil mpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm ¢GopMHUpOBaHUS
NpUCIOCOOJieHnt y pacTeHud ©u KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmipyTa nyremectust Y. lapsunay, «Haxoaku Y. Jlapunay, «Dopmbr 60ps0ObI
3a cymectBoBanue», «llopoasl romy6Gei», «MHoOrooOpasue KyJabTypHBIX (HopM
KarycThl», «[lopoJpl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BUJ/IOB
(mo Y. [apBuny)», «CxemMa COOTHOIICHHUS JABMXKYIIUX CHJI 3SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUU IBOJTIOIIUN.

Tema 2. MuKpoIBOIIOLMSA U €€ Pe3yJIbTATHI

[Tonynsiuusa kak 3jeMeHTapHas eAuHUUA 3BOJIOIUA. COBpEMEHHBIE METOIbI
OLICHKM TEeHETHYECKOro pa3zHooOpa3us W CTPYKTypbl nomyisuuid. M3meHneHue



reHo()oH/a MOMYJSIMM KaK 3JEMEHTAPHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHeTuyeckoro paHoBecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (HAKTOPHl (IBWXKYIIME CHIIbI) 3BOIOLMHU. MyTalMOHHBIN
npouecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE MW3MEHEHHS 4YacTOT ajuieed B monyssinusax.  Oddekr
ocHOBatensd. Jdgpgexkm Oymvinounozo copaviuka. CHUNCEHUE 2eHeMUYecKo20
pasznooobpazusi: npudunsl u cireocmeus. Ilposenenue s3ghghexma Opetigha eenos 6
oonbuwux U manelx  nonyaayuax.  Murpamun.  M3omsauus  momyisiuuMi:
reorpaduueckast (MpocTpaHCTBEHHAs1), OMoJIorndyeckasi (penpoayKTUBHA).

EctecTBenHbIii 0TOOp — HampaBistionui (GakTop HBOMIOIUU. DOPMBI
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMHM, CTaOWIM3UPYIONINI,  pa3pbIBaIOIIUN
(nu3pynTuBHbIN). [lonoBoit oTOOp. BO3HMKHOBEHHE W SBOJIOLHUS COLUAIBHOTO
NOBEACHUS )KUBOTHBIX.

[Ipucnoco0neHHOCTh  OpPraHM3MOB  Kak  Pe3yJbTaT  MHUKPOIBOJIOLUU.
Bo3nukHoBeHne — mpucrnocobneHudd y  opraHu3mMoB.  ApoMopdo3sl  H
uanoaaantauuu. [Ipumepsl NpucrnocoOeHnit y OopraHu3MoB: MOP(OJOTHYECKHE,
dusnonornyeckue,  OMOXMMHUYECKHE,  MoBelaeHYeckue.  OTHOCUTENBHOCTD
IPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3oBaHue Kak pe3ysbTaT
MUKpPO3BOJIIOIMHU. M3onsuus — kitoueBor (aktop BugooOpazoBanus. Ilytu u
CIIOCOOBI BHUJ1000pa30BaHMUS: aJJIONaTPUYECKOe (reorpaduueckoe),
CHUMIIATPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE»
(monumuounau3anus, Tudpuauzanus). JureabHoCTh HBOMIOLMOHHBIX POLIECCOB.

Mexanu3mbl (OpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb 3BosIOIIMOHHOM OMOJ0THHN B pa3pab0TKe HAYYHBIX METOI0B COXPAHECHHUS
oropazHooOpa3usi. MUKpPOIBOJIONUS U KOIBOJIOIHUS Mapa3uTOB M HMX XO3SIEB.
Mexanu3mbl (HOpMUPOBAHHS YCTOWYUBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C
HEH.

JdemoHncTpanuun

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTalOHHas W3MEHUYMBOCTHY, «llomynsironHas
CTpYKTypa BuAa», «Cxema nposiBiieHus 3akoHa Xapau—BaiinOepray», «JIBuxyiue
CWJIBl 3BOJIOLUNY», «DKOJIOTHYECKas HU30JLUs MOIMYJSIUIA CEBaHCKOU (operny,
«['eorpapuueckass M30JAUS  JHUCTBEHHULBI CHOMPCKOM U JIMCTBEHHUIIBI
naypckoi», «llonmynsaroHHbIE BOJHBI YUCIEHHOCTH XUIIHUKOB U )KePTB», «Cxema
JNEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpbOBI 3a CyIIECTBOBaHUEY,
«MBaycrpranbaslii MenaHnu3m», «KuBsle uckomaemeie», «IIoKkpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue anantauun», «lIpucrnocoOIEeHHOCT, OpPraHU3MOB U €€



OTHOCUTENBHOCTBY, «Kputepun Buaa», «Bunsl-nBoitHnkn», «CTpyKTypa BUAa B
npupoze», «Crnocobbl BumooOpa3zoBanus», «leorpaduueckoe BHI000pa3OBaHME
TpEX BUIOB JaHABIIIECH», «IKOJIOTMYECKOEe BUI000pa30BaHHWE BHUAOB CHHUL,
«[Tonumnouas! pacrenuii», «KamycTHo-peaednblii rudpum.

OGopynoBanue: repdapun pacTEHUN, KOJUICKIIMA HACEKOMBIX, Yydesia NTHUIl U
3Bepel ¢ MpuMepaMy pa3IM4HbIX MPUCIIOCOOJICHUH, Yyyera NTUIl U 3BEpEN pa3HbIX
BUJIOB, TrepOapuu pacTeHuil OJM3KUX BHUIOB, OOpPA30BABIIMXCA PA3TUYHBIMU
croco0amu.

JlabopaTtopHnass paGora «BbIABIEHHE H3MEHYMBOCTH Yy OCOO€H OIHOrO
BUJIA».

JlabopaTopnas  padora  «lIpucmocobiieHuss  OpraHM3MOB W UX
OTHOCHUTEJIbHAS 1[EJIECO00PA3HOCTDHY.

JladbopaTtopnassi paGora «CpaBHeHHE BHUJIOB TI0 MOP(HOIOTUUECKOMY
KPUTEPHUION.

Tema 3. Makpo3BoIIoLMs U €€ pe3yJibTaThl

Meroapl  u3ydyeHus MakpodBosouuu. [lasieoHTONOrMYEeCKMEe  METOBI
uzydeHus: osBosonuu. Ilepexonnbie ¢GopMbl U (UIOTEHETUYECKUE PSAbI
OpPraHU3MOB.

buoreorpaguueckue meTonbl u3yuyeHus sBosonuu. CpaBHeHHE (IIOpHI U
dbayHbl MaTepukoB U  OCTpoBOB. buoreorpaduueckue obnactu 3emiu.
BuabpHIEMUKY U PETUKTBHL.

OMOpPHOJIOTUYECKHE U CPAaBHUTEIBbHO-MOP(HOIOTMUYECKUE METOAbl M3yUEHHUS
IBOMIIOIMHU. ['eHeTHUecKMe MEXaHU3Mbl 53BOJIIOLMM OHTOI€HE3a M IOSBIEHUS
HBOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTUYHBIE W  AHAJIOTUYHBIE  OpraHbI.
Pynumentapusie  opranbl M araBuU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXMMUYECKHE U MaTEMAaTUYECKHE METO bl U3yUeHHUs IBOJTOLUU. ['OMOTOrnYHbIE
reHbl. COBpEMEHHBIE METO/IbI MOCTPOCHUS (PUIIOTEHETUUECKUX JIE€PEBHEB.

XPpOMOCOMHBIE MYTallUU U SBOJIIOIUSI TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TIpaBWIIA) ABONIOIUU. [Ipunyun cmenvl yHKyuil.
HeobOpatumocTs 3BomoMu. AnantuBHas paguainus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLINH.

JdeMoHCcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmuupbl U cxembl: «DUIOTEHETUYECKUNA PAI JOWAAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smiepe»,  «Creronedanby,  «Punnodurte»y,  «CemeHHBIC
nanopoTHukw», «buoreorpaduueckue 30HbI 3emnu», «Jlpelid KOHTUHEHTOBY,
«PenukThl», «HadanpHble CcTaguM 3MOPUOHAIBHOTO PAa3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «[’OMOJIOTMYHBIE ¥ AHAJOTMYHBIE OpraHb», «PyauMEHTH»,



«ATaBU3MBI», «XpPOMOCOMHBIE HAaOOpHI YENOBEKa U IIUMIaH3e», «[IaBHBbIC
HaIpaBJICHUS 3BOJIOIUNY, «O0I1111e 3aKOHOMEPHOCTH IBOJIIOIII.

OO6opynoBanue: KOJUICKIIMU, repbapuu, MYJSHKM HCKOMAeMBbIX OCTAaTKOB
OPraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTapPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHe ;KU3HA HA 3emJie

Hayunple rHMOTE3BI MPOMCXOXKICHUS >KU3HM Ha 3emie. AOUOTEHE3 W
nancrepmusi. JloHayyHble TIPENCTaBICHUS O 3aPOXKJICHUU JKU3HU (KPEALMOHU3M).
['MnoTre3a MOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ onpoBepkeHUE onbiTamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxoxaenue >xM3HU U aCTPOOUOJIOTUSI.

OcHOBHBIE dTanbl HEOPraHUYECKOU SBOJIIOLUH. [Lmanerapuas
(reosioruyeckasi) HBOJIIOIUS. XUMHYECKasl HBOJIONUSA. AOHOTEHHBINM CHUHTE3
OpraHhYecKux BemecTB u3 Heopranndeckux. Omeir C. Mumepa u I'. FOpwu.
Oo6pazoBanne mnoauMepoB u3 MoHoMmepoB. KoanepBatHas rumnoresa A. U.
Onapuna, TunoTe3a nepBuYHOro oyiapoHa JIx. XomnjeitHa, TeHeTHUECKasi TUTIOTe3a
I'. Ménnepa. PubGoszumbl (T. Yek) m rumoreza «wmupa PHK» V. T'mnbepra.
dopmupoBaHrue MEMOPaH U BOSHUKHOBEHUE TPOTOKIIETKH.

HUcropus 3emnm u Metoapl €€ u3ydeHus. lIckomaemble OpraHMYecKue
ocrarku. Il'eoxpoHonorus u e€ w™eroAsl. OTHOCHUTENbHAasT U aOCOJIOTHAA
reoxponosiorus. ['eoxponosiorndyeckas 1mKasua: 30Hbl, dpbl, IEPUOJIBI, SIOXU.

HauaneHble sTanel opranudeckod sBosrouuu. llosiBieHne wu 3BoMrOLHS
NEPBBIX KIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX 3KOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIC OMOTUIEHKN KaK aHaJoT MEPBBIX Ha 3emMiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[Tpoucxoxaenne sykapuoT (cuMOUOTeHe3). DBOIIOIMOHHOE MMPOUCXOKICHHIE
BUpPYCOB. lIponcxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOIHUH BBICHIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pacrenuid. Bpixon pacrenuid Ha cymy. llosBiaeHHE CHOPOBBIX pAaCTEHUU U
3aBoeBaHME UMM cymd. CeMeHHble pacTeHus. [IpoMcX0XIEeHHE UBETKOBBIX
pacTeHUM.

OCHOBHBIE H3Tamnbl HBOJNIONUU KUBOTHOrO MHUpa. OCHOBHBIE apoOMOP(O3bI
AKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XxopaoBbIe )XKUBOTHBIE. JKH3HB B BOJAE. DBONIOLUS MO3BOHOYHBIX.
[Ipoucxoxaenne amubuii u pentwiuii. [IpoucxoxaeHue MIICKONUTAIONUX H
ntul. [lpunHnun xmouyeBoro apomopdosa. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3Butne xu3HM Ha 3emiie IO 3paM M MEPUOJAM: apXeu, MpOTEpO30H,
najgeo30m, Me3030H, KaiiHo301. OO0111ast XapaKTEPUCTUKA KJIMMaTa U Ie0JIOTHYECKUX



npoueccoB. [losiBiaeHre U paciBeT XapaKTEpHbIX OPraHU3MOB. YTJeo0pa3oBaHUE:
€ro yCJIOBUS U BIUSHUE HA Ta30BbIM cocTaB aTMOC(hEpHI.

MaccoBble BBIMUPaHUSI — IKOJIOTHYECKUE KPU3UCHI Npouwioro. ITpuunHel u
CJIEICTBUSI MAcCCOBBIX BbIMUpAaHUN. COBPEMEHHBIH SKOJOTUYECKUNA KPHU3UC, €ro
ocobenHoct. [Ipobrema coxpaneHusi 6nopazHooOpas3us Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHuyeckoro mupa. [IpuHIUNB Kiaccuukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKUE IPYIIbI OPraHu3MOB. JleMoOHCTpanuu

[Toptpersl: @. Peau, JI. Cnannanuanu, JI. Ilacrep, 1. . Meunuxkos, A. U.
Omnapun, JIx. Xonaeitn, I'. Ménnep, C. Mumiep, I'. FOpu.

Tabnuiet u cxemsl: «Cxema onbita @. Peany, «Cxema omnbita JI. [Tactepa no
U3YUYEHHUIO CaMO3apoKIeHUs Ku3Hm», «Cxema ombita C. Mumiepa, I'. Opu»,
«JTanpl  HEOPraHWYECKOW  HBONIOLMH»,  «l'€0XpOoHONOrnyeckas  IIKajay,
«HauanpHble 3Tanbl OpraHUYecKkoil 3BOIMOLMNY», «Cxema 00pa3oBaHUSl DYKapHOT
nyTéM cumoOunoreHeza», «Cucrema KUBOM NpUpoAbD», «CTpoeHHE BHpycay,
«Apomopdossl  pacteHuity, «Purmoduth», «OAHOKIETOYHBIE BOJAOPOCINY,
«MHoroksieTounsle Bogopocian», «Mxm», «llanoporaukmn», «l'ogoceMeHHbIE
pacteHusi», «OpraHbl UBETKOBBIX pacTeHui», «Cxema pa3BUTHS KUBOTHOTO
Mupa», «Apomophosbl KUBOTHBIX», «[Ipocteitmuey», «KumeyHomonocTHbIEY,
«IInockue YyepBUY, «YneHucroHnoruey, «PBIOBIY, «3eMHOBOJIHBICY,
«IIpecmpikaronmecs», «lItuupy, «Mnekonuratromue», «Pa3BuTue KU3HU B
apxemnckou spey, «Pa3BuTHe KU3HU B IPOTEPO3OMCKON dpe», «Pa3zBUTHE KU3HU B
NaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpe», «Pa3BuTne KNU3HU B
KaitHO30MCcKOM 3pey», « COBpEMEHHAasi CUCTEMA OPraHUYECKOTO MUPay.

ObopynoBanne: rTepbapuM pacTeHUW Pa3TUYHBIX OTHETOB, KOJUICKIIHH
HAaCEKOMBIX, BIJIAYKHBIE IIPENapaThl )KUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUICKIUU
UTJIOKOXKHMX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, uyd4ela IMTHUIl W 3BEpeH,
KOJUIEKIIUM OKaMEHEJIOCTEH, MOJIE3HBIX HCKOMAEMbIX, MYJSDKH OpPraHUYEeCKUX
OCTAaTKOB OPraHU3MOB.

BupryanbHas n1adoparopHas padora «MoenupoBaHue OnbITOB Muiepa—
Opr 1o wu3yyeHutro aOHMOr€HHOrO CHHTE3a OPraHUYeCKHX COEAMHEHUH B
NEPBUYHOM aTMOC(epe.

JlaGoparopHnass padora «l/3ydyeHue W ONHMCAaHHE HCKOIMAEMBIX OCTATKOB
JTPEBHUX OPTraHU3MOB).

IIpakTuueckass padora «V3ydeHue ocoOEHHOCTEW CTPOSHMSI PaCTEHUM
Pa3HBIX OTAEIIOBY.

IIpakTnyeckas padora «3yueHue 0cOOCHHOCTENH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxo:xaeHue 4YeJ0BeKa — aHTPONOreHe3

Paznensl 1 3aqaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTHH.



CraHOBIEHUE NPEACTABICHUNA O IMPOUCXOXKICHWH YeJIOBEKa. Penurnosnsie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0ACTBO yenoBeKa ¢ KUBOTHbIMH. CHCTEMATUUYECKOE TOJIOKEHUE YEIIOBEKA.
CBuaeTenbCcTBa CXOJICTBA yeJioBeKa C KUBOTHBIMH:
CpaBHUTEIILHOMOP(OJIOTHUECKHUE, AMOPHOJIOTUYECKHE, ¢buzuosoro-
OonoxuMuyeckue, moBefeHueckue. OTIWYMs  4elnoBeKa  OT  KUBOTHBIX.
[IpsAMOX0KI€HUE W KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuUTHE TOJIOBHOTO
MO3ra ¥ BTOPOU CUTHAJIbHON CHCTEMBI.

JIBmokymire cuiibl ((pakTophl) aHTPOIIOTEHE3a: OMONIOrHYECKUe, COIHATbHBIE.
CooTHomleHue OWOJIOTUYECKUX U COLMAJIbHBIX (PAKTOPOB B aHTPOIIOTEHE3E.
OcCHOBHBIE CTaJMM AaHTpoIoreHe3a. PaHHHME YenoBEeKOOOpa3Hble O0O0E3bsIHBI
(MPOKOHCYJIbI) U paHHUE MOHTHU/IBI — OOIIME MPEIKH YeT0BEKOOOpa3HbIX 00€3bsH U
MoIed. ABCTPAJIONUTEKU — JBYHOTHE NMPEAKH JroAeh. UenoBek yMmenslid, NepBble
V3TOTOBJIEHUS OPYIHMM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a mnpenensl  Adpuku. YenoBek reiaenpOeprckuii — 0oOmMMA  MPEIoK
HEaHJIEPTaJIbCKOr0 YEJIOBEKAa U YEJIOBEKAa Pa3yMHOro. UeloBEK HEAHAEPTAIbCKUN
KaK BHJI JIIOJIEM XOJOJHOTO KiMMaTa. YelloBeK pa3yMHBbIM COBPEMEHHOI'O THIIA,
JICHHCOBCKHI Y€JIOBEK, OCBOEHUE KOHTMHEHTOB 3a IpeaenaMu AQpuku.
[TaneoreHeTuka u rnajeoreHOMHUKA.

DBOJIIOLMST COBPEMEHHOTO uenoBeka. EcTecTBEHHBIM OTOOp B MOIMYJISILHIX
yesnoBeka. MyTalMOHHBIN mpouiecc M noauMopdusm. llomynsiunoHHBIE BOJIHBI,
nperid reHoB, murpaus U «dGQeKT ocHOBATEN» B MOIMYJSIIMIX COBPEMEHHOTO
YEJIOBEKa.

UYenoseueckue pacel. [lonstne o pace. bonpmme pacel: €BpoOneoUIHAS
(eBpasmiickasi),  aBCTpallo-HETpouJHAas  (dPKBaTOpUaibHAsi),  MOHTOJOUJHAS
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHMs] 4YeJOBEKa IO IUIaHETe.
EnuncTtBO  4yenoBeuecknx — pac. HayyHasg  HECOCTOSATENBHOCTH — pacu3Mma.
[TpucnocoONeHHOCTh 4YeNoBeKa K pPa3HbIM YCIOBUSAM OKPY’KaIOLIEH CpeJbl.
Brnusaue reorpaduyeckoit cpeasl u  qpeiida TEeHOB Ha MOPQHOJIOTHIO |
(bU3HOIOTHIO YeIOBEeKa.

MexauCIMIUIMHApHBIE ~ METOAbl B (u3nueckod  (OMOJOTHYECKOM)
AHTPOIOJIOTHHU.  OBOJIOLMOHHAS ~ QHTPOIOJOTHS W MAJ€OAHTPOINOJIOTHUS
YEJI0BEUYECKUX MOMYJISIUA. broconnanbHble HCCIIEIOBAHUS TPUPOJIBI YEIOBEKA.
HccnenoBanre KOABOMIONUU OWOJOTMYECKOTO U COIMAIIBHOTO B UEJIOBEKE.

JdemoHcTpanuu

[Toprpetsr: Y. lapsun, JI. JIuku, A. 4. Pornacknii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToAbl aHTPONOJIOTUNY, «['0JIOBHOW MO3T YeIOBEKaY,
«YenmoBekooOpa3Hbie 00€3bsiHb», «CKeleT dYelloBeKa M CKEJIET IIMMIIaH3e»,
«PyaMMEHTBI U aTaBU3MBbD, «JBUXKYILIHE CUIIbI aHTPOIIOTE€HE3a», « IBOJIIOIIMOHHOE



IpPEBO  YENOBEKa», «ABCTpalionuTek», «YemoBek  yMemnbli», «YemoBek
NPAMOXOISIINIY, «JlenrucoBckuil uenoBek» «Heanaepranbup», «KpomMaHbOHUBD,
«IIpenku yenoBekay», «ITarbl IBOIIOLMH YEJIOBEKay», «Pacel uemoBekay.

O6opynoBanue: MyJSKM  OKaMEHEJIOCTEW, TMpPEeJAMETOB  MaTepuaIbHOM
KyJIbTYpbl ~TpPEAKOB 4YeJlOBeKa, penpoaykuuu (pororpaduu) KapTuH C
MUDOTOTHICCKUMA W OMOJEHCKUMH CIOKETaMU TIPOMCXOXKICHHUS YEJIOBEKa,
dboTorpadguu Haxo/I0K KCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBEKa, MOJIEIh
yeperna 4YejloBEeKa M uepena IIMMIIaH3€, MOJEIb KHUCTH YEJIOBEKa M KHUCTU
LIMMIIaH3€, MOJEJIH TOPCA MPEAKOB YEIIOBEKA.

JladbopaTopHasi padora «M3ydeHne OCOOCHHOCTEH CTPOCHHS CKeleTa
YEJIOBEKA, CB3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTHyeckas padora «/3yyeHue F3KOJOTHUECKUX adanTaluid YEJIOBEKay.

Tema 6. IK0/10rusi — HAyKa 0 B3aMMOOTHOIIICHUAX OPraHU3MOB U
HAJ0PraHMU3MEHHbIX CUCTEM C OKpY Karollei cpeaoi

3apoKIeHHE U pa3BUTHE 3KOJOrud B Tpynax A. I'ymbonsara, K. @. Pynse, H.
A. Cesepuona, 2. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amauu
9K0J0ruH. CBSI3b SKOJIOTHH C APYTUMHU HayKaMHu.

Metonb! 3xonoruu. [loneBbie HaOMOIEHNA. DKCIEPUMEHTHI B 3KOJOTUHU:
npupoJiHble W JaboparopHbie. MojenupoBaHue B 3KOJOTUU. MOHUTOPHUHT
OKpY>Karollel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBIN.

3HayeHuEe HSKOJIOTMYECKMX 3HAaHMM JUIsi  4YeloBeKa. DKOJIOTHYECKOE
MHPOBO33pPEHME KAK OCHOBA CBs3€M 4ernoBeuecTBa C npupogor. dopmuposanue
HKOJIOTUYECKOM  KYJbTYpbl W  DJKOJIOTUYECKOM T'PaMOTHOCTH  HACEJICHUSI.
JdemoncTpanumn

IToptpetsr: A. I'ymGonbar, K. ®@. Pynase, H. A. CepeprioB, 3. I'ekkenp, A.
Tencmu, B. H. Cykaués.

Tabmumel u cxembl: «Pa3nenbl dKoJorum», «MeToabl dKoJorum»y, «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEH CPEIbI».

JlaGoparopHast padora «3yuenue METO/I0B JKOJIOTUYECKUX
VICCIICIOBAHUIY.

Tema 7. Opranu3msl U cpea OOUTAHUS

Dxosiorudyeckre (akTopbl M 3aKOHOMEPHOCTH uX AehcTBus. Knaccudukarus
HKOJIOTMYECKUX (DaKTOpPOB: abUOTHUECKHE, OMOTHYECKUE, aHTpOoNOreHHble. O01me
3aKOHOMEPHOCTH JEHCTBUSA 3Koyorndeckux (aktopoB. [IpaBuno munumyma (K.
[Mnpenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBI.

AbGuotnueckue ¢daktopel. CBeT Kak skojoruueckuit dakrop. JleiicTBue
pPa3HBIX YYaCTKOB COJHEYHOrO CIIEKTpa HAa OPraHU3Mbl. DKOJOTHYECKUE TPYIIIIbI



pacTeHUH M JKMBOTHBIX II0 OTHOLIEHWIO K cBeTy. CHrHanbHas pojb CBETA.
DOTONEPUOAN3M.

Temneparypa kak bdkojorumdeckuid Qakrop. JleWicTBue Ttemmeparypsl Ha
opranusmbl. [loMKuI0TEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skomoruueckuit Qakxrop. IlpucnocobneHus pacteHuii K
noJJIep>KaHuio BoJHOTO Oananca. Kiaccudukanus pacTeHUN MO OTHOIICHHIO K
Boze. [IpucrnocoOnaeHus sKUBOTHBIX K U3BMEHEHUIO BOAHOTO PEXUMA.

Cpeabl oOWTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAas,
rIyOMHHAasT  MOAINOYBEHHAsl,  BHYyTpUOpraHu3MeHHas.  DU3UKO-XUMHYECKHE
0COOEHHOCTH cpeJl 00uTaHus OpraHnu3MoB. [IpucmnocobieHrs OpraHu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornueckue putrmbl. BHemHue u BHyTpeHHHE pUTMBI. CyTOYHbBIE H
roJuyHbele puTMBL. [IpucnocoO0IeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHUSM
YCIJIOBUU KU3HU.

XKwuznennsie ¢opmbr opranuzmoB. [loHaTtne o Ku3HeHHOW (opme.
JXKuzHeHHble POPMBI paCTEHUN: AEpEBbs, KYCTAPHUKH, KYCTApPHUYKH, MHOTOJIETHHUE
TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBbIE (OPMBI KUBOTHBIX: THAPOOHOHTHI,
reoOHOHTBI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnyeckue  (akTOpHI. Bunbt  OMOTHYECKHX  B3aMMOJICHCTBHIA:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOUO03 U ero ¢gopmel. [lapazutusm, koonepaius,
MYTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBo). Hetpoduueckue
B3auMoelicTBUs  (Tommueckue,  Qopuyeckue, Gdadbpuueckue). 3HAUYCHHE
OMOTHYECKUX B3aHMMOJCHCTBUI JJIi CyIIECTBOBAaHUS OpPraHU3MOB B Cpene
obutanus. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHUSI.

JdemoncTpanuu

Tabmuupl U cxembl: «IKojgormyeckue (HakTopey, «CBETOBOM CIEKTp»,
«ODKOJIOTMYECKUE TPYIIBI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TEeNIoKpOBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >XUBOTHBIC», «DPHU3HOJIOIrMYECKUE aJaNTaALHNH
KUBOTHBIX», «Cpenbl o00UTaHUS OpraHu3mMoBy, «buosoruueckue pUTMBDY,
«Ku3HeHHble POPMBI pacTeHUID», « KHu3HEHHbIE (POPMBI )KUBOTHBIX),
«IKOCHCTEMA IMIMPOKOJIUCTBEHHOIO JIECa», « IKOCHCTEMA XBOMHOrO Jiecay, «llenn
nuTaHus», «XumHudectBo», «llapasutusm», «KonkypeHuus», «CumMOuo3»,
«KoMmmeHcanuzmy.

ObopynoBanue: repOapul PACTEHUN W KUBOTHBIX, MPUCIOCOOIEHHBIX K
BJIUSHUIO PAa3JIUYHBIX 3KOJOTUYECKHX (PAaKTOpPOB, TIepOapuu CBETOJIOOUBBIX,
TEHEIOOMBBIX W TEHEBBIHOCIIMBBIX PACTCHMM, CBETOJIOOMBBIC, TEHENIOOWBHIE U
TEHEBBIHOCJIMBbIE KOMHATHbBIE PAacTE€HUs, repO0apuu U KOJUIEKIIMH TEIUIOII0OUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUU, dyuyesna NTHUI] U 3Bepei, repOapuu



pacTeHul, OTHOCSIIMXCS K rurpoduram, kcepoduraMm, mMe3odutram, KOMHATHBIE
pacTeHusl TaHHBIX TPYMM, KOJUIEKIIMH KUBOTHBIX, OOUTAIOMIMX B Pa3HbIX cpelax,
repbapur M KOJUJIEKIIMM PACTEHUW W IKUBOTHBIX, OO0JaJarONUX YepTaMU
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MCHCHHSIM YCIOBUU JKWU3HH, TepOapuu u
KOJUICKIIUM PACTEHHM M JKUBOTHBIX PA3JIMYHBIX YXKU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YYACTBYIOIIMX B PA3TMUHBIX OMOTUUYECKUX B3aUMOJCHCTBUSX.

JlabopaTtopnass padora «BrisiBieHne mnpuUCOCOOIEHUH OPraHU3MOB K
BJIUSTHUIO CBETA».

JlabopaTtopnass paGora «BbisiBIeHHE NPUCTOCOOIEHUM OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi paGora «AHATOMUYECKHE OCOOEHHOCTHM PpACTEHHU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikoy10rusi BUAOB U NOMYJIALMA

DKOJOTUYECKUE XapaKTEPUCTUKU MOMYJISLINH. [Tomynsamus KakK
ounosnoruyeckas cucrema. Poinb HEOJHOPOAHOCTU Cpefbl, GPU3HUECKUX OapbepoB U
0COOEHHOCTEH OMONOTHHU BUIOB B ()OPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKA3aTEIW MOMYJISLUUUA: YHCIEHHOCTb, IIJIOTHOCT,
BO3pacTHAasi M TIOJOBasl CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTh, MUTPALIUSL.

DKoyioruyeckass CTpykrypa nomyssauu. OlieHKa YUCIEHHOCTH MOIYJISLUH.
JlnHaMuKa MOMyJALUMU U €€ PeryJisaiua. bUuoThdeckuil MOTEHIMAal MOIMYJISLUH.
MonenupoBaHrue AMHAMUKH TONyJsiiuu. KpuBbie pocta YMCIEHHOCTH MOMYJISIUN.
KpuBbie BbDKMBaHUSA. Perynsnus YWCICHHOCTH TOMYJANMA: pPOJib (PAKTOPOB,
3aBUCSIINX U HE 3aBUCSAIIUX OT IUNIOTHOCTU. DKOJIOTUYECKHUE CTPATETUH BUIOB (T- U
K-ctparerun).

[Tonarue 06 skosormyeckoi HuIle Bujga. MectooOutanue. MHoroMepHas
Mozenb dKosiorndeckon HumM k.M. XatunHcoHa. PasMepsl 3KOJIOTrMYECKOU
Hui. [loTeHnmanpHas U peanu3oBaHHAs HUIIU.

Bun kxak cucrema nomynginuid. Apeanbl BUAOB. Buabl M UX KU3HEHHBIC
CTpaTeruu. JKOJIOTUUECKUE YIKBUBAIICHTHI.

3aKOHOMEpPHOCTM TIOBEJIEHHSI M MUIpalMil >KUBOTHBIX. buosoruueckue
WHBA3UU 4y>KEPOJHBIX BUJO0B. JeMoHcTpanumn

[Toptper: . 1. XarunHCOH.

Tabnuipl U cXeMmbl: «ODKOJIOTHYECKHE XapaKTEPUCTUKUA TOMYJISIIIN,
«IIpocTpancTBeHHass  CTpykTypa  mnomyiasanuw», «BospacTHele  nupaMuzsl
nonyysiiun», «CKOpOCTh  3aceleHusi IOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opra"nuzmammn», «Monueins 3konorndeckor Humu Jx. M. XatuynHcoHay.

ObopynoBanue: repdbapun pacTeHUH, KOJJICKIIMHA KUBOTHBIX.

JlabopatopHnas padora «IIprcnoco0sieHns ceMsiH paCTeHUN K pacCeICHUION.



Tema 9. Ikos10rus co00IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBsi3m MeEXIy
OpraHu3Mamu B OMOIIEHO3E.

Dxocucrtema kak oTkpbiTasg cuctema (A. JIx. Tencnu). DyHKIMOHAJIbHbBIC
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetu. AOUOTHUECKUE OJIOKU
skocucTeM. [TouBBI M MITBI B AKOCUCTEMaX. KpyroBopoT BemecTB M MOTOK SHEPTUH
B DKOCHCTEME.

OcHOBHBIE ITOKa3aTENHM SKOCHCTEMBI. broMacca 1 IpoIyKITHs.
DKOJIOTHYECKHE MUPAMHUIBI YUCel, OMOMACChI 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HamnpaBnennbsie 3aKOHOMEpHBIE CMEHBI COOOIECTB — CyKueccuu. llepBuunbie u
BTOPHYHBIC CYKIIECCHM W WX IPHYAHBL. AHTPOTIOTEHHBIC BO3JICUCTBUS Ha
cykneccun. KnmmakcHoe coobmectBo. buopasnooOpasue u mojsHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOWYHUBOCTH COOOIIIECTB.

[IpupogHbie IKOCUCTEMBI. DKOCUCHEMbL 03€D U peK. DKocucmemvl mMopetl U
OKeano8. Ixocucmemvl MYHOP, 1eCO8, Cmenel, nyCmbitb.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. ATpodKocHcTeMa. ArporieHo3. Pazmudus
MEXTy aHTPOIIOTCHHBIMH U IPUPOTHBIMHI SKOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. [opomckas
dnopa u ¢ayna. CunHanTponm3zanus Tropojickoi ¢aynel. buomornueckoe u
XO35IUCTBEHHOE 3HAaYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpPraHU3MOB B
sKkocuctemMax. Ponb kackaonozo sgpghexma u 8u008-30uhpukamopos (Kirouesvix
61008) 8 QyHKyuoHUposanuu sxocucmem. IlepeHOC PHEPTUU U BEUIECTB MEKITY
CMEXHBIMHM SKOCHCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIMYJISIIIUA H SKOCHCTEM
B YCJIOBUSIX €CTECTBEHHBIX W aHTPOTIOTEHHBIX BO3ICHCTBHIA.

Mexanuzmul 8030eticmeus 3aepA3HeHUll PAa3HbIX munoe Ha
CcyOOpP2aAHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U SKOCUCMEMHOM YDOBHSIX,
OCHOBbI IKON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 8030eUCMBUSL.
MeTo1010THsI MOHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JdemoncTpanuu
[Toptpet: A. JIxk. Tencnu.
Tabmuupr  u cxembl:  «CTpykTypa  OumorneHos3a»,  «DKocHCTeMa

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOIO Jjeca», «OyHKIMOHAIbHBIE
IPYIIBl OPTaHU3MOB B 3KOoCHCTEMEe», «KpyroBopoT BEIIECTB B IKOCHCTEMEY,
«Ilenu nutanus (macTOUIIHAS, AETPUTHASN)», « DKOJIOTHUYECKAS MUPAMUIA YUCEID,
«JKoJoTHYecKas nmupaMujia OMomacchl», « IKOJOTHYECKas MUpaMUlia SHEPTHU,
«O06pa3oBanne 6om0Tay, «IlepBuunas cykueccus», «BoccranoBiaeHue jgeca mocie



noxapa», «9Kocucrema 03epa», «ArporeHo3», «KpyroBopor BemIeCTB U MOTOK
HHEPTUU B arpoieHoser, «[Ipumepsl ypoboskocuctemy.

ObopynoBanue: repoapun paCTeHUM, KOJJIEKIIMA HACEKOMBIX, Yydesa MTHUIl U
3Bepel, repbapun KyJabTYPHBIX U JTUKOPACTYIIUX PACTEHUN, aKBApUYM KaK MOJICIIb
HKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyenue u onucanue ypooIKOCUCTEMBD.

JlabopaTtopnas padora «U3yueHue pa3sHOOOpa3usi MEJIKUX TOYBCHHBIX
YJIEHUCTOHOTUX B PA3HBIX SKOCUCTEMAX).

IKCKypeHust «IKCKypcusi B TUIIMYHBIA OHoreoneHos (B AyOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJI0JIbHBIN WM MOWMEHHBIN JIYT, 03€p0, O0JIO0TO)».

IKCKypeHust «DKCKypCcHsl B arpo3KOCHUCTEMY (Ha MOJIe WIM B TEIJIUMYHOE
XO035MCTBO)».

Tema 10. buocdepa — riaodanbHasi IKOCHUCTEMA

buocthepa — obmieruianerapHass o0oJiouka 3eMiM, TJ€ CYIIECTBYET WU
CyllleCTBOBaJIa *MU3Hb. Pa3BuTHE nipeacrasienuii o ouochepe B Tpyaax 3. 3rocca.
VYuenne B. U. Bepuanckoro o 6mocdepe. Obnactu 6mocdeps! u e€ cocran. XKuboe
BEIIECTBO Onochepsl u ero PyHKIUU.

3aKOHOMEPHOCTH cylecTBOBaHus Omocdepsl. OcobeHHocTn O6mochepbl Kak
rio6anbHOM 3K0ocUCcTeMBbI. JMHaMuueckoe paBHOBecue B Ouochepe. KpyroopoTsl
BELIECTB U OMOr€0OXUMHUYECKHUE IUKIIBI (YTraepoa, a3oTa). PUTMHUYHOCTG sIBIEHUN B
ouocdepe.

3oHansHOCTh Ouocdepnl. I[lonsitue o Omome. OCHOBHBIE OMOMBI CYIIIU:
TYyHJpa, XBOMHBIE Jieca, CMEIIIaHHbIC U TUPOKOJIMCTBEHHBIE JIeca, CTEH, CABaHHBI,
MyCThIHU, TPOMUYECKUE JIeca, BEICOKOTOpbs. KilnMaT, pacTUTENbHBIA U KUBOTHBIM
MUp OMOMOB CYIIIH.

Ctpykrypa u (QyHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOI0O MOTEHIINANA U
onochepHbix QyHkuid. JleMoHcTpanumn

[Toptpetsl: B. U. Bepuanckuii, 3. 31occ.

Tabmuuer u cxemsl: «l'eochepsr 3emnu», «KpyroBopor azora B mpupojie»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciaopoma B HPHUPOAEH,
«KpyroBopoT BOJbI B mpupojie», «OCHOBHbIE OMOMBI cyminy, «KmuMmaruueckue
nosica 3emnny», «Tynapa», «Taitray, «Cmemannbiii gecy», «I1IupoKOIMCTBEHHBIH
necy, «Crenby, «CaBanHay, «IIycTbiHs», « Tponuueckuil jgec.

OGopynoBanue: repOapuu pacTEHUM pa3HbIX OMOMOB, KOJUICKIIMY KUBOTHBIX.

Tema 11. HestoBek M OKpyxKAOLIAS Cpea

OKOJIOTUYECKUE KPU3UCHI M WX NpUYUHBL. Bo3xeicTBHe YeloBeKa Ha
ouochepy. 3arps3HeHue BO3myIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHune KinMara.



AHTpPOINIOTEHHOE BO3JCICTBUE HA PACTUTENIbHBIN U KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO W >KUBOTHOTO MHpa. OCHOBHBIE NPHUHIMIBI OXPAHbl MPUPOJBIL.
Kpacubsie kHuru. Oco0o oxpansemble npupoansie Tepputopuun (OOIIT).
Borannueckue cajbl  300710THIECKUEC TTAPKHU.

OCHOBHBIC TIPUHITUIIBI YCTOWYMBOTO Pa3BUTHS UYEIOBEUYECTBA W TPUPO/IBI.
PanonansHO€ ~ TMPUPOMOMONIB30BAHUE W COXpAaHEHHWE  OMOJIOTHMYECKOTO
pazHooOpasus 3emuu. OOIME 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3KucoB. OCOOCHHOCTH COBPEMEHHOTO KPU3KCA U €T0 BEPOSATHBIC MTOCCACTBUSI.

Pa3BuTre METONOB MOHHWTOPWHTA pPAa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepeeaoujel U
KOHKYDeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchoi.
Hayuonanvuvie ungopmayuonusvie cucmemsi, obecneuusarowue 00Cmyn K
uHgopmayuu NO COCMOAHUIO OMOENbHLIX 68U008 U dKkocucmem. (OcCHOBbI
aKopeaduIumayuu S9Kocucmem u cnocobos 60pvbovl ¢ GLUONOBPENCOCHUAMU.
Pexoncmpyxkyus MopcKux u HazemMHuLX IKOCUCTNEM.

JdemoHncTpanuu

Tabmuuer w  cxembl:  «3arpsisHeHue  atMochepbl»,  «3arps3HEHHE
ruapochepsl», «3arpszHeHue mouBbl», «llapHuKoBBIT  3ddexT», «Ocobdo
OXpaHsieMble TMPUPOJAHBIE TEPPUTOPHH», «MoJenn YHIpaBIIEMOro MHUpPaY.
O6opynoBanue: ¢poTorpaduu oOXpaHsIeMbIX pacCTEHUN U )KUBOTHBIX KpacHoil kHuUru
Poccniickont @enepannn, KpacHou KHATH permoxa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHOJIOT'MA HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHU

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUSA
oOydJaronMMucss MporpaMM CpeJHero oOmero o0pa3oBaHUs: JUYHOCTHBIE,
METANPEAMETHBIE U TTPEIMETHBIE.

B cTpykType TUYHOCTHBIX pe3yJIbTaTOB OCBOCHUS MPOTPAMMBbI IO OMOJIOTHHU
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIME: OCO3HAHME O0YyYaroUUMUC POCCUMUCKON
rpaXJaHCKOW MAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIbBHOCTH
U CaMOOIpENEeNICHUIO, Haiuyue Momusayuu K OOy4eHHIO  OHOJIOTHH,
yeleHanpaegienHoe paseumue BHYTPEHHUX YOEKIEHUW IUYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPATULUNA Pa3BUTHS OMOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIMXCA PYKOBOJICTBOBATHCS B CBOEH
JNEATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, NPUCYLIUMH CHUCTEME
OMOJIOTHYECKOTO  00pa3OBaHMs, Haluyue  NPABOCO3ZHAHUS — DKOJIOTHUECKOU
KYJBTYPBbI, CHOCOOHOCMU CMABUNb LIETTU U CTPOUTH )KU3HEHHBIE TUIaHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBbI 10 OMOJOTHUU JOCTUTAIOTCS
B EJIWHCTBE Y4YeOHOW M BOCHHUTATEIBLHON JEATEILHOCTH B COOTBETCTBHHM C
TPAAUIMOHHBIMA  POCCUMCKUMHU  COLUUOKYJbTYPHBIMH, HCTOPUYECKUMU U
JlyXOBHOHPABCTBEHHBIMHU IICHHOCTSMH, MPHUHSATHIMH B OOINECTBE MpaBUIaMU H
HOpMaMH  TIOBEJCHHSI W CIOCOOCTBYIOT  TIpoOIleccaM  CaMOIIO3HAHMS,
CaMOBOCIIUTaHUS U CAMOPA3BUTHUSI, PA3BUTUS BHYTPEHHEW MO3ULMM JIMYHOCTH,
MaTpuoTH3Ma M YBAXKEHUS K 3aKOHY W IMPABOMOPSAKY, YEJIOBEKY TpyAa H
CTapiieMy TIOKOJICHHIO, B3aWMMHOTO YBa)XXEHUsS, OCpPEKHOTO OTHOIICHUS K
KYJIbTYPHOMY HaCJIEIMIO U TPAJULIMSAM MHOTOHAIIMOHAJIBHOIO Hapoaa Poccuiickoi
deneparuu, TPpUPOJIE U OKPYKAIOLIEH cpelie.

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUS yuyeOHOro mnpeamera «buomorus»
JOJIKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIIUXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEW MO3UIMEH JUYHOCTHU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIIMX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HECHHOTO
ONBITA U ONBITA JIEATEIIBHOCTH B MPOLECCE PEaTn3ali OCHOBHBIX HaIpPaBJICHUI
BOCIIUTATEJIBHOW I€ATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOro0 BOCHUTAHUA: CHOPMHUPOBAHHOCTH TPAXKIAHCKON MTO3UILIUN

00yyJaroIierocs Kak akTUBHOTO U
OTBETCTBEHHOI'O  WI€Ha  POCCUWCKOro  OOIIEeCTBAa;  OCO3HAHME  CBOMUX

KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBa)KEHUE



3aKOHA W IIPaBOIOPSIKA;

FOTOBHOCTbH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH NPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENbHBIX 3a7a4, BHIIIOJHEHUU
OMOJIOTMYECKUX  DKCIIEPUMEHTOB; CHOCOOHOCTH  ONPEACNISITh  COOCTBEHHYIO
MO3ULMIO TT0 OTHOIIEHHIO K
SIBIICHUSIM COBPEMEHHOW KU3HU U OOBACHATH €€; YMEHHE YYUTHIBAaTh B CBOUX
JNENUCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOT'O B3aUMOJICHCTBUS JIIOJIEH C pa3HbIMU
yOSXKJACHUSMH, KYJbTYPHBIMU LEHHOCTSIMU U COLUUAIBHBIM  TOJIOKEHUEM;
TOTOBHOCTh K COTPYAHUYECTBY B MPOLIECCE COBMECTHOTO BBIMOJHEHUSI YUEOHBIX,
II03HABATEIBHBIX M HCCIIENOBATEIbCKUX 3a/1a4, YBaXXUTEIBHOIO OTHOLICHHS K
MHEHHUIO OIIMOHEHTOB MpU OOCYKJIEHUU CIIOPHBIX BOIMPOCOB OHOJOTUYECKOTO
COAEpkKaHMS; TOTOBHOCTh K T'YMAaHUTAPHOW M BOJOHTEPCKOM NESITEIBbHOCTH; 2)
NMAaTPUOTUYECKOT0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh POCCUMCKOM TPAXKIAHCKON UIAEHTUYHOCTH, TAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Iiepe PoauHoun, ropaoctu
3a CBOM KpaH, CBOK PoJuHy, CBOM S3BIK M KYJIBTYPY, IIPOLUIOE W HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapojaa Poccuu; 1IIEHHOCTHOE OTHOIICHUE K MPUPOIHOMY
HACJICIMIO U MaMATHUKAM MPUPO/IBI,

JOCTHKEHUAM Poccun B Hayke, HCKYCCTBE, CHOPTE, TEXHOJIOTUAX, TPYIE;
CIIOCOOHOCTH OLIEHWBATH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHHE U PA3BUTHE
OWOJIOTMY, TTIOHUMAHMS 3HA4YeHUsT OUOJOTUM B TO3HAHWU 3aKOHOB MPHUPOJIbI, B
YKU3HH YEJIOBEKa U COBPEMEHHOTO OOIIECTBA; UehHas yOSKIEHHOCTh, TOTOBHOCTh
K CJIY>KeHUIO U 3amuTe OTedecTna,

OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) OYXOBHO-HPABCTBEHHOI0 BOCIHMTAHHMSA:  OCO3HAHHE  JYXOBHBIX

LHEHHOCTEM POCCHIMCKOro Hapona; Cc(GOPMHUPOBAHHOCTH HPABCTBEHHOTO

CO3HAHUS, 3TUYECKOTO TIOBEACHMS; CIIOCOOHOCTh OIEHWBATH CUTYAIUIO H

IIPUHUMATh OCO3HAHHBIE PELICHHUS,

OPUEHTHPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI W ILIEHHOCTH; OCO3HAHUE
JUYHOTO BKJaJa B IIOCTPOEHHWE YCTOMYMBOrOo OyyIEro; OTBETCTBEHHOE
OTHOIIEHHE K CBOUM POJMTENISIM, CO3/IaHUIO CEMbU Ha OCHOBE OCO3HAHHOIO
MPUHATUA LEHHOCTEW CEMEWHOW KW3HU B COOTBETCTBUU C TPAJMIUAMHU HAPOJOB
Poccun; 4) 3cTeTM4ecKOro BOCMMTAHUA: SCTETUYECKOE OTHOIICHUE K MHpY,
BKJIIOYAsl 3CTETUKY OBbITa, HAYYHOTO U

TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUH’;

ITIOHUMAHUE YMOLMOHAIBHOTO BO3JCUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKCHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE
IIPOSIBJISITh KAYECTBA TBOPUYECKOM JIMYHOCTH;



5) puznveckoro BocnuTaHus, GopMupoBaHUS KYJAbTYPbI 310POBbA U
IMOLMOHAJIBHOIO 0JIAr OOy YHsl:

NOHMMaHUE W peaau3alus 30pOBOr0 M 0e30macHoro obOpasza KU3HU
(3m0poBO€  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKUX TpaBUI U HOPM,
COQTAaHCHPOBAHHBIN PEXUM 3aHITHH © OTAbIXa, peryisapHas (u3ndeckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3UYECKOMY U MCUXHUYECKOMY 3/I0pPOBbIO; IOHUMAHUE IIEHHOCTU
MpaBUJI UHIUBUAYAJIBHOTO U KOJUIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HaHME MOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIIOTpeOIeHUs
aJIKOTOJIsI, HApKOTUKOB, KypeHHs); 6) TPyAOBOr0 BOCIUTAHMS: TOTOBHOCTH K
TPYIy, OCO3HAHUE IIEHHOCTH MAacTEepCTBa, TPYA0Jt00He; TOTOBHOCTh K aKTUBHOMU
NEeSATENbHOCTH TEXHOJOTMYECKOW M COLMAIbHOM HAaNpaBJIEHHOCTH, CHOCOOHOCTH
WHULIMMPOBATh,  IUIAHUPOBaTH U CAMOCTOSATENIBHO  BBIMOJHATH  TaKylo
JeSITENHHOCTD; HHTEPEC K Pa3InYHBIM chepaM mpodecCHOHaANBHOM 1eITeTbHOCTH,
yMEHHUE COBEpILATh OCO3HAHHBIM BBIOOp Oynmymieil nmpodeccuu W pean30BbIBATH
COOCTBEHHbBIE >KM3HEHHBIE TJIaHbl; TOTOBHOCTh U CIOCOOHOCTh K 0OpPa30BaHUIO U
caMo0Opa30BaHUIO HA
MPOTSHKEHUU BCEH )KU3HU;

7) IK0JOrH4e€CKOro BOCIIMTAHMS S

AKOJIOTUYECKH L[EIeCO00pa3HOE OTHOIIEHHUE K MPUPOJI€ KAK UCTOUHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYILIECTBOBAHMSI; MOBBIIIEHUE YPOBHS 3KOJIOTHYECKON
KyJIbTYphl: TPHOOPETCHHE OIbITa IUTAHUPOBAHUS TIOCTYIKOB M OIIGHKH WX
BO3MOXHBIX TOCJIEJICTBUM [IJISi OKPY>KaIOIIEeH Cpeabl; OCO3HAHUE TJIOOAIBHOTO
XapakTepa AKOJOTUUECKUX MPOoOJIeM U IyTel ux
pelIeHusi; CrocoOOHOCTh MCMOb30BaTh MPUOOPETAEMBbIE TIPU M3YUEHUU OUOJIOTHH
3HAHUS M YyMEHUsI TIpU pelIeHUH NpoOJjieM, CBSA3AaHHBIX C PpalMOHAIBHBIM
MPUPOJIONONIB30BaHMEM  (COONIOJIEHHE  MpaBWwi  TOBEJICHUS B NPUPOJE,
HaIlPaBJICHHBIX Ha COXPAaHEHHWE paBHOBECHUS B SKOCUCTEMAx, OXpaHy BHJOB,
IKOCUCTEM, OHOc]epbl); aKTUBHOE HENPUATHE JIEUCTBHM, NPUHOCAIIUX BpEl
OKpYy>Kalolllel MPUPOJHONU Cpele, YMEHHE MPOTHO3UPOBATh HEOJAronpusiTHBIC
HKOJIOTUYECKHUE MOCIEACTBUS MPEANPUHUMAEMBIX JACHUCTBUM U MPEIOTBPAILATh UX;

HaJIM4YUE PA3BUTOrO 3KOJIOTMYECKOTO MBIILIEHHUS, SKOJIOTMYECKON KYJIbTYPbI,
OrbITa NesITeNbHOCTH AKOJIOTUUECKOMN HaIpaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI MMU B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLIMAIBHOU
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOMN JESATEIbHOCTH SKOJIOTUYECKOM
HaIlPaBJICHHOCTH,;

8) meHHOCTM Hay4YHOro MO3HAHUA: CHOPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOU



NPAaKTHUKH, OCHOBAHHOI'O Ha JHUAJOre KyJlbTyp, CIOCOOCTBYIOILEIO OCO3HAHUIO
CBOEr0 MeCTa B TMOJUKYJIbTYPHOM MHpPE; COBEPIICHCTBOBAHHE SI3BIKOBOM U
YUTATEIBCKOM KYIbTYPBI KaK CPEICTBa
B3aMMOJCHCTBHSI MEXAY JIIOJAbMHU W TIO3HAHWA MHUpPA; MOHUMAaHHE CHEIUPUKU
OuoNornM Kak HayKd, OCO3HaHUS €€ poiu B (HOPMHUPOBAHHH PAIMOHATBHOTO
HAYYHOTO MBIIUICHHSI, CO3AaHUU IEJIOCTHOTO NPEACTaBICHUA 00 OKpy KarolleMm
MUpE KaK O €JUHCTBE MPHUPOJIbI, YeTOBEKAa M OOIIECTBA, B TTO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH M PEIICHWH MPOoOJIeM COXpaHEHHs MPUPOIHOTO PABHOBECHS,
yOeXAEHHOCT, B 3HAYUMOCTH OWOJOTMHM MJii COBPEMEHHOW I[UBWIIM3AIINH:
oOecrieyeHrss HOBOTO YPOBHS DPAa3BUTHS MEIUIMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUN, CHOCOOHBIX  peIIaTh PECYypCHbIE  MPOOJIEMbl  pa3BUTHUSA
4eJI0OBEUeCTBa, MIOMCKA MyTEeH BBIXOA U3 TIIOOAIBHBIX YKOJIOTUYECKUX MPOOIeM U
oOecrieueHns  Mepexoia K  yCTOWYMBOMY — Pa3BUTHIO,  PAIMOHAIBHOMY
UCTIOJIb30BAaHUIO MPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
AKU3HU; 3aMHTEPECOBAHHOCTh B MOJIYYEHUM OMOJOIMYECKUX 3HAHMW B LEJISIX
MOBBIIIICHHUSI  OOIIEH KyJIbTYpBl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, Kak
COCTAaBHOM 4YacTH (PyHKUMOHAIBHOW I'PaMOTHOCTH OOywyarolmuxcs, GopMupyemon
Opu  U3ydyeHUH OWOJIOTMH; TOHUMaHHE CYIIHOCTH METOJOB IO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH UCIOJIb30BaTh MOJy4aeMble
3HaHUSA IS aHajdu3a W OOBSICHEHHs SBICHHM OKpPYXKAloIIeTo MHUpa W
MPOUCXOSIINX B HEM U3MEHEHU, YMEHHE JIeJaTh 000CHOBAHHBIC 3aKIIOYCHHS HA
OCHOBE Hay4HbIX (DaKTOB W HMEIOIIUXCS JaHHBIX C LENbI0 MOJYy4YEeHHUS
JIOCTOBEPHBIX  BBIBOJIOB;  CIIOCOOHOCTb ~ CaMOCTOSITEIBHO  KCIIOJIb30BaTh
OMOJIOTNYECKUE 3HAHUS IS
pemieHusi mpoOyieM B pealbHBIX JKU3HEHHBIX CHUTYyallMsIX; OCO3HAHHE LIEHHOCTH
HAYYHOU JeSITeIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh
IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATEIbHOCTh HHANBUYAbHO U B TPYTIIIE;
TOTOBHOCTh M  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa3oBaHUIO |
caM000pa3oBaHNI0, K aKTMBHOMY IMOJyYEHHUIO HOBBIX 3HAHWW MO OWOJOTHU B

COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.
METANPEIMETHBIE PE3YJIbTATDBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUSI Y4eOHOro mpeamera «buomorus
BKJIFOYAIOT: 3HAYMMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOyYAFOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIEHAYYHbIC MOHSATHSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHON KapTUHBI MHpa M CHCIUPUKY METOJO0B ITO3HAHMSI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SIBJICHHUE, IPOIIECC,
CUCTEMa, HAy4YHbIN (HaKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieloBaHue,  HaOMIOJIEHWe,  W3MEpEHUe, OKCHEPUMEHT U  JIpyTHe);



yHUBEpCaJIbHbIE Yy4ueOHbIC JEUCTBUS (ITO3HABATENbHBIE, KOMMYHUKATHUBHBEIC,

peryJISITUBHBIC), obecrieynBaroIIne dbopmupoBanue (yHKITMOHATBHOM
IPaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMM OOYyYaloIIHUXCs; CIOCOOHOCTH
oOyJaromuxcst WCITIOJIb30BATh OCBOCHHBIE MEXIUCITUTUTMHAPHEIE,

MHUPOBO33pEHYECKHE 3HAHWS W  YHUBEpCajbHble Yy4YeOHBIC JCHCTBUS B
MO3HABATENLHON M COLIUATILHOMN MPaKTHKE.

B pesynbpraTe nzydyeHus: OM0JI0TMM HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHMUs
y oOyuaromierocst OyayT chopMUpOBaHbl TO3HABATEIbHBIE YHUBEPCAIbHBIC
y4eOHbIE JEeHCTBHUS, KOMMYHUKATHBHBIC YHHBEPCAJIbHBIE YYCOHBIC EHCTBHSI,
pETYISTUBHBIC YHUBEPCATbHBIC YUEeOHBIC JEHCTBUS, COBMECTHAS JEATEIHLHOCTD.

MeranpeaMeTHbIe Pe3yiabTaThl OCBOCHUS IMPOTrpaMMBbl CPEHEro OOIIEero
00pa30BaHUsI TOKHBI OTPAXKATh:

OByajieHle YHUBEPCAJIbHBIMH YYeOHBIMH MO3HABATEIbHBIMHU
AefCTBUSIMM:

1) 0a30Bble JJOrn4YecKue AecTBUSI:

CaMOCTOATENbHO  (OPMYJIUPOBATh M aKTyaIU3UpOBaTh  MPoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE; MCIOJb30BaTh MPU OCBOCHUU 3HAHUH MPUEMBI
JIOTUYECKOTO MBINUICHNUsS (aHauu3a, CHUHTE3a, CpPaBHEHMS, KiacCU(pUKAIIIH,
00001IeHNsI), PaCKPhIBATh CMBICT OWOJIOTHYECKUX TOHATHHA (BBIACISTH MX
XapaKTepHbIE TPU3HAKW, YCTAHABIMBATh CBA3UM C JPYTUMH TOHSATHSAMH);
OTIPEICIATh 1SN JEATSILHOCTH, 3a/1aBasi IapaMeTPhl U KPUTCPUH UX
JOCTIKEHUSI, COOTHOCUTH PE3YJIbTAThl NCATEILHOCTH C TIOCTABJICHHBIMU IICIISIMH,

UCIOJIb30BaTh OMOJOTUYECKUE TTOHATHUS ISl OOBsICHEHUS (DaKTOB U SIBICHHIMA
KUBOW  TPUPOJII;  CTPOWTH  JIOTHYECKHWE  pacCykaeHus  (MHIYKTHUBHEIC,
JNEAYKTUBHBIC, 10 aHAJIOTUU), BBISBISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B
paccMaTpuUBaEeMbIX  SIBJICHUSAX, (OPMYJIMpPOBATH BBIBOJBI M 3aKJIFOYCHHS;
MPUMEHSITh CXEMHO-MOJICTbHBIC CPEICTBA JIS TPEICTABICHUS CYIIECTBEHHBIX
CBS3€H ¥ OTHOIICHWA B W3YYaEMBIX OWOJOTHYECKUX OOBEKTAaX, a TaKKe
MPOTUBOPEYHM PA3HOTO POJA, BBIABICHHBIX B PAa3IUYHBIX HH(POPMAIMOHHBIX
WUCTOYHMKAX;, pa3padaThiBaTh IUIAH pEHICHUS NPOOJeMBbI C YYETOM aHaau3a
UMEIOTIIUXCS
MaTEepUAIbHBIX M HEMAaTepUaJIbHBIX PECYPCOB; BHOCHUTh KOPPEKTHBBHI B

NEesITeNHbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
HEeJsIM, OIICHUBAaTh PUCKU TMOCIEACTBUN JEATEIBHOCTH;, KOOPJIWHUPOBATh W

BBITIOJIHATH PA00Ty B YCIOBUSAX PEAIbHOTO,

BUPTYaJIbHOTO ¥  KOMOWHHMpPOBAaHHOTO  B3aWMOJICHCTBUS, pa3BUBATh

KpEaTUBHOE MBIIIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a3oBble HcCCieI0BATEeJNbCKHE NCHCTBHMA: BIIAJIETh HAaBBIKAMH y4eOHO-
UCCJIEIOBATENIbCKOM W TMPOEKTHOM JIESITENIbHOCTH, HAaBBIKAMHU pa3pellieHus



npo6iieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOUCKY METOOB
pelIeHNsT NPAaKTUYECKUX 3a7ad, NPUMEHEHHUIO Ppa3JIMYHbIX METOJ0B IO3HAHMUS;
UCTIOJB30BaTh PA3IMYHBIC BUBI JESTEIBHOCTH 110 TIOTYUYEHUIO HOBOTO 3HAHMSI, €T0
UHTEpIIpeTaluy, TPeoOpa3oBaHUI0 U MPUMEHEHHIO B YUEOHBIX CUTYalUsAX, B TOM
qyclie IPU CO3AaHUU YUYE€OHBIX M COLMANIbHBIX MPOEKTOB; (POPMUPOBATH HAYUHBIH
THUI MBIIUICHUS, BIIaJIeTh HAYYHON TEPMUHOJIOTHUEH,

KJIIOYEBBIMU MOHATUSIMM U METOJIaMU; CTaBUTh M (POPMYJIUPOBATH COOCTBEHHBIE

3a1auu B 00pa3oBaTeNbHON

JESTeIbHOCTH M JKU3HEHHBIX CHUTYaIUsX; BBISBISATh MPUUYMHHO-CIIEICTBEHHBIC
CBS3M M aKTyaJIM3UpOBaTh 3aJady, BBIIBUraTh TUIOTE3y €€ pellleHus, HaXOAUTb
apryMEHThl JJIsl JIOKa3aTelbCTBA CBOMX YTBEP)KICHHM, 3aJaBaTh HapaMeTpbl U
KPUTEpUU PEIICHUS; AaHaTU3UPOBATh TOJYYCHHBIE B XOJA€ pCEUICHHs 3a1auu
pe3ynbTaThl, KPUTHYECKH OLEHUBAaTh UX JIOCTOBEPHOCTh, MPOTHO3HPOBATH
U3MEHEHUE B HOBBIX YCIIOBHUSX; JaBaTh OIICHKY HOBBIM CHUTYyalUsIM, OLICHUBATb
OpUOOPETEHHBI  OMBIT; OCYIIECTBIATh LIEJCHANPABICHHBI IIOUCK IEepeHoca
CpEACTB U CIIOCOOOB

JIeUCTBUsIT B TPOQECCHOHATIBHYIO CpeAy; YMETh TIEepPEHOCUTh 3HAaHUSA B

MO3HABATENIbHYIO U IPAKTUYECKYIO 00J1acTH
KU3HEACSITEIbHOCTH; YMETh HWHTETPUPOBaTh 3HAHUS W3 pPa3HBIX MPEIMETHBIX

oOyacTeli; BbIIBUraTh HOBbIE WJEH, INpeajaraTb OpUrMHAJIbHBIE MOIXOAbI U

pelieHus,

CTaBUTH MPOOJIEMBI U 3a7a4H, TOMYCKAIOIINE aThTePHATUBHBIC PEIICHUSI.

3) paGora ¢ mHpopManMeii: OPUEHTUPOBATHCA B PA3INYHBIX HCTOYHHKAX
uHdopmaruu (TEKCTe Y4eOHOTO TOCOOUs, HAYYHO-TIOMYJISIPHOU JIUTEpATypeE,
OMOJIOTMUYECKUX CJIOBapsiX M CIPABOYHMKAX, KOMIIBIOTEPHBIX 0a3ax [aHHBIX, B
WuTepHere), aHanu3upoBaTh HMHPOPMALMIO pPA3IUMYHBIX BUAOB U  (GOpM
IPECTaBICHHUS, KPUTHYECKU OLIEHUBATh e JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTD; (POPMYJIUPOBATH 3aPOCHl U MPUMEHSATH Pa3INYHbIE METO/IbI
npu T1oucke u otbope Ouonornyecko wuHoOpMaK, HEOOXOIAUMOU IS
BBIMIOJTHEHUST ~ y4eOHBIX  3a7a4;  OpuoOpeTaTh  OMBIT  HCIOJIb30BAHUSA
UH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, COBEPILIEHCTBOBATh KYJIBTYPY
AKTUBHOTO MCHOJIb30BAaHUS PA3JIMYHBIX MOHMCKOBBIX CHCTEM; CAMOCTOSITEIbHO
BbIOMpaTh ONTUMAaJbHYIO (GOpMY MpeACTaBIEHUS OMOJIOTrHYecKol HHGpOpManuu
(cxeMmsl, rpaduKH, TUarpaMMbl, TaOJIULBI, PUCYHKU U APYTOE);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KauyecTBE CpEJCTBa MpuU pabore C
OMOJOTMYEeCKOM HMH(POpMALME: MPUMEHATh XUMHUYECKUE, (PU3HYECKHE U
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (opMysibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJb30BaTh M IPEeoOpazoBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HaTJISAHOCTH;



BJa/JeTh ~ HAaBbIKAMU  paclo3HaBaHMs M 3allUThl  HMH(OpMalUH,
UH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH el CTBUSIMM:

1)  oOmeHune: OCYLIECTBIATh KOMMYHUKAIIMKM BO BCeX cepax *KU3HU, AaKTUBHO
y4acTBOBaTh B JMAJIOT€ WM JMCKYCCHHM IO CYIIECTBY OOCYX IAaeMOl TeMbl
(yMeHHe 3a/1aBaTh BONPOCHI, BBICKA3bIBaTh CYKJIEHUS OTHOCHUTEIHHO BBITIOJHEHHS
npeIaracMoin 3a/1auu, YIUThIBaTh HHTEPECHI U COTIIACOBAHHOCTD MO3UIUI IPYTUX
YYaCTHUKOB JUaJlora WU IUCKYCCHM); paclo3HaBaThb HeBepOalbHBIE CPEJICTBA
oOlleHusi, TMOHMMATh  3HAYEHUE  COIMAIBHBIX  3HAKOB,  MPEANOCHUIOK
BO3HUKHOBEHUS! KOH(JIUKTHBIX CUTYyalluid, YMETh CMSATYaTh KOH(IMKTHI U BECTH
NEPEroBOPHI; BIAAETh Pa3IMYHBIMH crioco0aMu OOUICHHWS W B3aUMOJICHCTBUS,
NOHMMAaTh HAMEPEHUs IPYTHX JOJCH, MPOSBIATh YBAaXUTEIbHOE OTHOILEHUE K
co0eceTHUKY U B KOppeKTHOM ¢dopme GOpMyIupoBaTh CBOM BO3PAKEHUS,
pa3BEPHYTO U JJOTUYHO M3JTaraTh CBOIO TOUKY 3PEHUS C UCIIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2)  coBMecTHasi /eATEJbHOCTH: TMOHUMATh W HCIIOJIB30BATh MPEUMYIECTBA
KOMaHTHOW ¥ UHJIUBUIYATIHHOU PaOOTHI MPU PEIICHUH OUOJIOTHYECKON MPOOIEeMBI,
000CHOBBIBaTh HEOOXOJMMOCTh MPUMEHEHHS TPYMIOBBIX (OPM B3aUMOJICHCTBHUS
Opu pemieHNH ydeOHOW 3ajaud; BBIOMpATh TEMATHKy M METOABI COBMECTHBIX
NENUCTBUN ¢ yIETOM O0ITUX

MHTEPECOB M BO3MOKHOCTEH KaXI0TO YjieHa KOJUICKTHBA,

OpPUHUMATh 1LETM  COBMECTHOW  JIEATEIbHOCTH, OpPraHU30BBIBAaTH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTHKEHUIO: COCTABJISTH IUIAH JIEUCTBHIA,
pacmlpenenaTb poid C y4€TOM MHEHUH YYaCTHHUKOB, OOCYXJaTh pPe3yibTaThl
COBMECTHOH palOTHI; OIEHMBATh KaYECTBO CBOETO BKJIAJa M Ka)XJOr0 y4aCTHUKA
KOMAaH/IbI B
o0l pe3yNbTaT Mo pa3padOTaHHBIM KPUTEPUSM; MpEAjaratb HOBBIE MPOEKTHI,

OLICHMBATh UJEH C O3UIMH HOBU3HBI,

OPUTHHATBHOCTH, TMPAKTUYECKOW 3HAYMMOCTH; OCYIIECTBISITH MO3UTHBHOE

CTpaTErnyecKoe MOBEJCHHUE B Pa3IMUHbIX
CUTYaIUsX, IPOSABIISATH TBOPUYECTBO U BOOOpaKEHHNE, OBITH MHUITMATHBHBIM.

Ogi1aieHHe YHUBEPCAJbHBIMYU PeryJIATUBHBIMH A€ CTBUSIMU:

1) camoopraHuszaunmsi: HCIOJb30BaThb OWOJIOTMUYECKUE 3HAHUSA  JUIA

BBISIBJIEHUS TTPOOJIEM U UX
pelieHusT B JKM3HEHHBIX W YYeOHBIX CHUTyalusX; BBIOMpAaTh Ha OCHOBE
OMOJIOrMYECKUX 3HAHUH 1I€JIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX JCHCTBUSIX U
IOCTYNKaX IO OTHOIIEHHUIO K >KUBOH NpHUpOJIE, CBOEMY 3/0POBBI0 U 30POBBIO
OKPYKAIOIINX; CAMOCTOSITEIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JEATEIBHOCTD,
BBISIBJISITh MPOOJIEMBbI, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B



o0pa30BaTeNbHON AESATENTBHOCTH M KU3HEHHBIX CUTYyallUsIX; CAaMOCTOSITEIBHO
COCTaBJIATh IUIaH PELIECHUS NPOOIEMBI C YUETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEINOYTEHHUI;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX NPEIIOYTECHHMIA;

JieN1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD
3a pelieHue; OLICHMBATh

NPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (HOPMHUPOBAHUIO M MPOSIBICHUIO IIMPOKOH HSPYAMIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, IMOCTOSHHO MOBBIIIATH CBOM OOpa30BATENbHBIN H
KyJIbTYPHBII YpPOBEHb. 2) CaMOKOHTPOJb: JaBaThb OLIEHKY HOBBIM CHUTYalHsIM,
BHOCUTBH KOPPEKTHUBBI B I€STEILHOCTD,
OLICHMBAaTb  COOTBETCTBHE  pE3yJbTAaTOB  LEISAM;  BJIaJAECTh  HABBIKAMM
MO3HABATENBbHON pedieKcur Kak OCO3HAHMSI COBEpIIAEMbIX JICUCTBUM U
MBICIUTENBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUMW, UCITOJIB30BATh IPUEMBI
peduiekcun sl OLIEHKH CUTYallH, BIOOpa BEPHOI'O PEIICHHUS; YMETh OLICHUBATH
PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U @PTYMEHTHI IPYTUX IIPHU aHATIM3€ Pe3yJIbTaTOB

NEeATEIIbHOCTH;

3) npuHsiTHE ce0s U APYrUX: IPUHUMATH CeOsl, MIOHUMas CBOU HEJJOCTATKU U

JOCTOMHCTBA; MPUHHUMATh MOTHUBBI W apPryMEHThl JPYTrUX NpH aHAIIN3E

pe3yJIbTaTOB
NEesTEeNbHOCTH; IPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OLIHOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € TO3ULMH JPYrOro YeJI0BeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHbIe pe3ynbTaThl OCBOEHUS COJAEpX aHUs y4eOHOro mpeameTa
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHEHTHUPOBAaHbI Ha oOOecredYeHue
npoduibHOro  oOydenust  oOydwaromuxcst  Owomormn. OHM  BKJIIOYAIOT:
cnenuduyeckue s OMOJIOTHH Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBUIA 110
OCBOECHHUIO, UHTEPIPETAIIUU U MPeoOpa30BaHUIO0 3HAHUM, BUJIBI JCATEILHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW U UX MPUMEHEHHUIO B PA3JIUYHBIX YUEOHBIX, a TAKKE B
pEabHBIX KU3HEHHBIX CUTyarusaxX. [IpenMeTHpie pe3ynbTaThl MPEACTABICHBI 110
roJiaM u3y4eHHusl.

[IpenmeTHbIE pe3yNbTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 10
Kjlacce NOJIKHBI OTPAKATh:

c(hOpPMUPOBAHHOCTh 3HAHUM O MECTE€ U POJU OHOJOTUHU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KApTUHBI MUpa, B
MO3HAHWM  3aKOHOB  TPHUPOJBI M  PEIIEHWH MpodJeM  parMOHAIBHOTO



PUPOOIIONH30BaAHUSA, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTUH; BJIAJCHHE CHUCTEMON OWOJOTMYECKUX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATalOIINE OMOJIOTUYECKUE TEPMUHBI M TIOHATUSA (PKU3Hb, KJIETKA,
OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOpPEryJsilus, CaMOBOCHPOU3BEIICHHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHUE), OMOJOTUYECKHE TEOPUHU
(xnetounas Teopus T. [lIanna, M. llneitnena, P. BupxoBa, xpomocomHast Teopus
HacnenactBeHHocT T. Moprana), yuenuss (H. WM. BaBuioBa — o meHTpax
MHOT000pa3usi ¥ MPOUCXOKIACHUS KyIbTYPHBIX PACTECHUH ), 3aKOHBI (€TUHOOOpa3Us
MOTOMKOB TE€PBOr0 MOKOJEHHUS, PACUICIJIEHUS, YHCTOTHI T'aMET, HE3aBHUCUMOIO
HacnenoBanus [. MeHaens, TOMOJOTHYECKHMX pSIJAOB B  HACIEACTBEHHOU
n3menunBoctu H. Y. BaBuiioa), mpuHIUIIBI
(KOMIIJIEMEHTApPHOCTH); BJIQJICHUE OCHOBHBIMHU METOJIaMH HAyYHOT'O TMO3HAHUS,
UCIIOIb3YEMbIX B OHUOJOTUYECKUX HCCIEIOBAHUSIX YKUBBIX OOBEKTOB (OMHUCAHMUE,
U3MepeHue, HaOII0ACHNE, SKCTICPUMEHT);
YMEHHUE BBIIEIATH CYIIECTBEHHBIE TPU3HAKN: BUPYCOB, KJIETOK ITPOKAPUOT U
AYKapHUOT, OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIC
OakTepuii, rpubOB, paCTeHUI, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CHCTEM
OpraHOB PAaCTEHHUI, )KUBOTHBIX, YEIOBEKA, MPOLECCOB KU3HEAEATEIbHOCTH,
MPOTEKAIOIIUX B OpraHW3Max pacTEeHUMN, ®KUBOTHBIX U YEJIOBEKA, OMOJIOrMYECKUX
IPOIIECCOB: 0OMEHa BEIIECTB (METab0IM3M), IPEBPAIIEHUS SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U TeTepOTPO(HOro TUIIOB MUTAHUs, HOTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, MEH03a, raMeToreHe3a, SMOpruoreHesa, mocTIMOPUOHATILHOIO PA3BUTHUS,
Pa3MHOXXEHUS, UHIMBUAYAJIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3KCa, UCKYCCTBEHHOI'O 0TOOpa; yMEHHE
yCTaHABJIMBATh B3aUMOCBSI3U MEXKIY OPraHOUIAMU KIETKU U UX QYyHKIUSIMU,
CTpOEHHEM KIJIETOK Pa3HbIX TKaHEeH U uX (yHKIHUSIMHU, MEXK]Ty OpraHaAMH H
CHUCTEMaMU OPTaHOB y PACTEHUH, )KUBOTHBIX U YEJIOBEKA U UX (PYHKIUAMU, MEKITY
CHUCTEMaMU OPTraHOB U UX (DYHKIUAMH, MEXKIY dTariaMu oOMeHa BEIeCTB, dTaraMu
KJIETOYHOTO IIUKJIA U )KU3HEHHBIX IUKJIOB OPTaHU3MOB, dTallaMi SMOPHUOHAIEHOTO
Pa3BUTHS, TEHOTUIIOM U PEHOTUIIOM, (PEHOTUIIOM U (PaKTOpaMH Cpejibl OOUTAHMUS;
YMEHHE BBISBISATh OTIUYUTEIbHbBIE TPU3HAKU KUBBIX CUCTEM, B TOM UHCIIC
pacTEHU, )KUBOTHBIX U YEJIOBEKA; YMEHHUE UCIIOIb30BaTh COOTBETCTBYIOIIHE
apryMeHThI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO U CUMBOJIUKY IS IOKa3aTeIbCTBA
POJICTBA OPTaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYII; YMEHUE peniaTh
OMOJIOrMYECKUE 3a7]aUH, BBISIBIIATh MPUUYUHHO-CIICJICTBEHHBIE CBS3U MEXKIY
UCCIIeTyEeMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBJICHUSIMHU, JI€JIaTh BHIBOJBI U
MIPOTHO3bI HA OCHOBAHUU TOJIYYEHHBIX PE3yJIbTATOB; YMEHUE BBIOJIHSATh
7abopaTOpHBIE U MPAKTUYECKUE PabOoThI, COOIIOAATh
npaBuiIa mpu paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYAOBAHUEM; YMECHHE
BBIJIBUTaTh TMIIOTE3bI, IPOBEPATH UX AKCIEPUMEHTAIILHBIMU CPEJICTBAMU,



bopMyIupYys 1IeTh UCCIIEI0BAHUS, aHATTU3UPOBATh MOJTYYCHHBIC PE3YIbTAThl U
JIeNIaTh BBIBOJIbI; YMEHHE YUacCTBOBATh B yUeOHO-HCCIIE0BATENbCKOM padoTe 1Mo
OHOJIOTHH,
HKOJIOTUM U MEAMIIMHE, MPOBOAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATh  TMOJIYYEHHBICE  PE3yJbTaTbl HAa  YYEHHUYECKHX
KOH(MEpEeHIIMAX; yMEHUE OIICHUBAaTh JSTUYECKHUE AaCMEKThl COBPEMEHHBIX
UCCJIEIOBAaHUN B 00J1aCTH OMOJIOTMU U MEIULMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE
OIUIOAOTBOPEHHUE, HANPABICHHOE W3MEHEHHE T'€HOMa W CO3JaHUE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOP Oymymieid mnpodeccrnoHaIbHOM
JESTENLHOCTH B OOJACTH OMOJOTHH, MEIUIIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIICTBA, MUILEBONW MPOMBIIUIEHHOCTH, YIIIYOJISITh MO3HABATEIbHBIN
MHTEPEC, HAIIPABJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOILEH Ipodeccuu u
MPOJOJDKEHNE  OMOJOTUYECKOro 00pa3oBaHMsl B OPTaHM3AIUAX  CPETHETO
po(ecCHOHaTBLHOTO U BBICIIET0 00pa30BaHUsl.

[IpenmeTHble pe3ynbTaThl OCBOCHHS yueOHoro mpeamera «buonorus» B 11
Klacce NOJKHBI OTPAKATh:

c(hOpPMUPOBAHHOCTh 3HAHUM O MECTE€ U POJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HAayK, B (OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl MHpA, B TO3HAHUM 3aKOHOB MPUPOABI U PEIICHUU HKOJIOTHYECKHUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEIIEHUU BOMPOCOB PALMOHAIBHOIO
MPUPOJIONOIB30BaHUS, U B (POPMHUPOBAHUU LIEHHOCTHOTO OTHOIICHUSI K MPUPOJE,
00IIIeCTBY, YEIOBEKY, O BKJIaJl¢ POCCUUCKHUX M 3apyOEKHBIX yUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH; YMEHUE BJIAJIETh CUCTEMOM OMOJOTUYECKUX 3HAHUM, KOTOpast
BKJIIOYAET OMNpEAeNIeHUsT W TNOHUMAaHUE CYIIHOCTH  OCHOBOIMOJAraroiux
OMOJIOTMYECKUX TEPMUHOB U TOHATUM (BHA, »HKocuctema, Ouocdepa),
ounonornyeckue Tteopuu (dBosorMoHHas Teopus Y. JlapBuHA, CHUHTETHYECKas
teopust sBomonun), yuenus (A. H. CemepmoBa — 0 HyTSX W HampaBICHUSIX
somtonnu, B.M. BepHaackoro — o Owuocdepe), 3aKoHbI (TEHETHYECKOTO
paBHoBecus Jx. Xapau u B. BaitnOepra, 3apoasimeBoro cxojctsa K. M. bapa),
npaswia (MuauMyMma FO. JInbuxa, 3K0I0THYeCcKON MUpaMHJIbl YHEPTHH ), TUIIOTE3bI
(rumoresa «mupa PHK» V.

['unbepra);

YyMEHHUE  BJAJETh  OCHOBHBIMM  METOJaMU  HAYYHOIO  TO3HAHWI,
UCIIOIb3YEMbIMHU B OMOJIOTUYECKUX HCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(ommcaHue, W3MEpeHue, HAONIOJCHHE, DKCICPUMEHT), CIOCOOaMU BBISBICHUS W
OIICHKH aHTPOIIOT€HHBIX U3BMEHEHUW B IPUPO/JIE; YMEHHUE BBIAEIAThH CyIIECTBEHHbBIC
MIPU3HAKU: BUJOB, OMOTEOIIEHO30B, IKOCUCTEM U OMOChephl, CTaOMIM3UPYIOIIETO,
JBIKYILIETO W Pa3pbIBAIOLIEr0 €CTECTBEHHOro OTOOpa, aionaTpUyecKoro Hu



CUMIIATPUYECKOT0 BHUA000pa30BaHUs, BIMUSHUSA JBIXKYIIUX CHJI SBOJIIOLIMU Ha
reHo(OH/I TOMYJISALNUH, MNPUCIOCOOIIEHHOCTH OpPraHU3MOB K cpene oOuTaHus,
Yyepel0BaHus HAMPABIECHUN SBOJIIOIIMHU, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUU B
HPKOCUCTEMAX; YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXAY IPOLIECCAMU
IBOJIFOIIMM, JBIXKYLIIMMHU CUJIaMU aHTPOIIOT€HE3a, KOMIIOHEHTaMHU PpPa3JIMYHBIX
KOCHUCTEM M MPHUCHOCOOJIEHUSIMHM K HUM OpraHu3MOB; YMEHHE BBISIBIIATH
OTJINYUTENIbHBIE MPU3HAKU KUBBIX CHUCTEM, MPUCIOCOOJIEHHOCTh BUIOB K Cpele
oOuTaHus, a0MOTUYECKUX U OMOTUYECKUX KOMIIOHEHTOB 9KOCUCTEM, B3aUMOCBSI3EH
OpPraHU3MOB B COOOLIECTBaX, aHTPONOI'CHHBIX M3MEHEHHH B 3KOCHUCTEMax CBOEH
MECTHOCTH; yMeHue UCII0JIB30BaTh COOTBETCTBYIOILIHE apryMEHTBHI,
OMOJIOTUYECKYI0O TEPMHUHOJIOTHMIO W CHUMBOJIMKY JJIA JIOKa3aTelbCTBA POJICTBA
OpPraHU3MOB Pa3HbIX CUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPraHU3MOB U CpPEIbI
oOuTaHus, €OUHCTBA  YEJIOBEYECKHX pac, HEOOXOIMMOCTH  COXPAaHEHHUS
MHOT000pa3usi BUAOB U DKOCUCTEM KaK YCJIOBHS COCYLIECTBOBaHMS MPUPOIBI U
YeJI0BEYECTBA; YMEHUE pellaTh OMOJOTMYECKHE 3a/aud, BBISBISATH MPUYUHHO-
CJIEICTBEHHBIE CBA3M MEXIY HCCIEIyEMbIMU OHOJIOrMYECKUMHU MIPOLECCaMU U
SBJICHUSMM, J€laTb BbIBOJAbI W IIPOTHO3bI HAa OCHOBAaHUM IOJYYEHHBIX
pe3yJIbTaTOB; YMEHHE BBINOJIHATH JIA0OpaTOpHBIE W NPAaKTHUECKHE paldoThl,
coOmro1aTh

npaBuia Mpu paboTe ¢ yuyeOHbIM M J1abOpaTOpPHBIM O0OpPYJAOBAHHMEM; YMEHHUE
BBIIBUTaTh TUIIOTE3bl, MPOBEPATh MX SKCHEPUMEHTAIBHBIMU CpPEICTBAMM,
bopMynupys 1eNib HCCIEAOBAHUSA, AHATU3UPOBATH MOJYYEHHBIE PE3yJbTaThl U
JieNlaTh BBIBOJIbI; YMEHHE y4acTBOBaTh B YUEOHO-HMCCIEA0BATEIbCKOM paboTe 1o
Oonosoruu,

HKOJIOTMM W MEJWLWHE, NMPOBOJAUMON Ha 0a3e HIKOJIBHBIX HAyYHBIX OOLIECTB, U
nyOJIMYHO  TPEACTAaBIATh  MOJYYEHHBIE  pe3ylbTaThl Ha  yYEHHYECKHX
KOH(QEPEHLIUAX; YMEHUE OLIEHWBATh THMIOTE3bl M TEOPUU O IPOUCXOKACHUU
KU3HH, YEJIOBEKa M YEJIOBEUECKHX pac, O MPUYUHAX, MOCIEICTBHUIX U Crocobax
peIOTBpAlICHHs TJIO0ANBHBIX M3MEHEHHH B Ounocepe; yMEHUE OCYIIECTBISATH
OCO3HAaHHBIA BBIOOp Oyaymier mpodecCHOHATBHONW JESITEIBHOCTH B 00JIACTH
OMOJIOTMH, DKOJIOTMH, IPHUPOAOIOJIB30BAHUSA, MEIULUHBI, OHOTEXHOJIOTHH,
IICUXOJIOTUH, BETEPUHAPUHU, CEILCKOTO XO35MCTBA, MUILEBOW MPOMBIILIEHHOCTH,
yIayOJsaTh MO3HABaTENbHBIA HMHTEPEC, HAINPABICHHBIM HAa OCO3HAHHBIM BBIOOD
COOTBETCTBYIOIIEH MpOodeccCur U MPOAOHKEHHE OMOJIOrMYecKOro o0pa3oBaHUs B
OpraHM3alMsIX CPeIHEro NPoeCCUOHAIBLHOIO U BBICILIEr0 00pa3oBaHMUsL.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne

~

HaumenoBanmue pa3uesion
H TeM POorpaMMbl

KoanuecTBo 4acoB

Bcer KonTpoibn
0 bIe padoThI

IIpakTHYeck
ue padoTsl

JIEKTPOHHbBIE
(uudgposrie)
oOpa3oBaTesibHbIE

pecypchl

buosnorns xak HayKa

B.B. [Taceunuk ABTOpcKas
IporpaMma CpeHero
(monHOrO) 06I1IETO
o0pa3oBaHMs 110 OMOIOTHH
10-11 knaceol. — M.
Hpoda 2010

’KuBbIe cCUCTEMEI U UX
HN3YyUCHUC

[Iporpamma mo Guonoruu
TUISE
00111e00pa30BaTEIBHBIX
ko1 (cOopHuk buomnorusi.
Paboune nporpamMmsl.
[IpenmeTHas nuHUS
y4eOHUKOB «JIuHus
*u3Hm». 10—11 kmaccer:
yue0. mocobue s
0011e00pa3oBaTeIbHbBIX.
OpraHu3aIuii: 6a30BbIiA
ypoBeHb / B. B.
ITaceunux, I'. I'. IlIBenos,




T. M. E¢umoBa. — M. :
[Ipocsemenue, 2017

buonorus knetku

0.5

[Iporpamma o Guonoruu
JUIST
00111e00pa3oBaTEeIbHBIX
kol (coopuuk buomnorusi.
PaGouue nporpammsi.
[IpenmeTHas muHUS
y4eOHUKOB «JIMHMS
*Ku3HW». 10—11 Kimaccer:
yueb. mocobue ams
0011e00pa3oBaTEeIIbHBIX.
OopraHu3aIuii: 6a30BbIHA
ypoBess / B. B.
ITaceunmuk, I'. I'. IlIBeroB,
T. M. E¢umoBa. — M. :
IIpoceemenue, 2017




XuMuyeckas opraHuzaus
KJIICTKHU

10

[Tporpamma o 6uonoruu
JUIST
0011e00pa3oBaTEeIbHBIX
ko1 (coopauk buomnorusi.
Pabouue nporpammsi.
[IpenmeTHast nuHUS
y4eOHHUKOB «JInHMA
ku3Hny. 10—11 Kimacchl:
yue0. mocobue amns
0011e00pa3oBaTEeIbHBIX.

opraHu3aIuii: 6a30BbIiA
ypoBeHb / B. B.
ITaceunmuk, I'. I'. IlIBeroB,
T. M. EpumoBa. — M. :
[Ipocsemenue, 2017




Crpoenue U pyHKIUU
KJIETKH

[Tporpamma o 6uonoruu
IOE
0011e00pa3oBaTEeIbHBIX
kot (cOoprauk buomnorust.
Paboune nmporpamMMel.
[IpenmeTtHas muHUS
y4eOHUKOB «JIMHMS
*u3Hm». 10—11 kmaccer:
yue0. mocobue amns
0011e00pa3oBaTeIbHbBIX.
OpraHH3aIyii: 0a30BbIHA
yposeHs / B. B.
Ilaceunuk, I'. I'. IlIBenos,
T. M. EpumoBa. — M. :
[Ipoceemenue, 2017

OOMeEH BelIECTB U
npeBpalicHre YHEPTUU B
KJIETKE

Bbonrosa 1.B. CoopHuK
3a7a4 1o o0IIei OMoNIOrun
JUIS IOCTYHAIOIIHNX B
BVY3e1. — M.: Onukc 21
Bek, 2005.

Hacnencrsennas
uHbOpMaIUs U peann3alus
€€ B KJIIETKE

0.5

Bonrosa 1.B. CoopHuK
3a11a4 110 o01eil OnoIorun
TS

nocrynatouux B BY3s1. —
M.: Onukc 21 Bek, 2005.




JKn3HeHHBIN MK KIETKH

[Tporpamma o 6uonoruu
TSt
0011e00pa3oBaTeIbHBIX
kot (coopuuk buomnorusi.
PaGoune nporpamMMel.
[IpenmetHas JuHUS
y4eOHUKOB «JInHUS
xu3Hn». 10—11 xnaccer:
yuae0. mocobue ans
o011e00pa3oBaTeIbHbBIX.
opraHu3aIuii: 6a30BbIi
yposeHs / B. B.
Ilaceunux, I'. I'. IlIBenoB,
T. M. EbumoBa. — M. :
[Ipoceemienue, 2017

CtpoeHue u QyHKIMH
OpraHHU3MOB

17

1.5

[Iporpamma mo Guonoruu
TUISt
0011e00pa3oBaTeIbHBIX
ko1 (cOopHHUK bruomorusi.
Paboune nporpaMmel.
[IpenmeTHas nuHUS
y4eOHUKOB «JIuHUS
xu3Hu». 10—11 knaccer:
yuae0. mocobue ans
0011e00pa3oBaTEeIIbHBIX.




opraHu3aIuii: 6a30BbIiA
ypoBesb / B. B.
ITaceunux, I'. I'. [1IBenoB,
T. M. EpumoBa. — M. :
[Ipocsemenue, 2017

PazmuoxeHue u Pa3BUTHUC
OpTraHHu3MOB

1.5

[Iporpamma o 6uonorun
TUTST
0011e00pa3oBaTEeIIbHBIX
kot (coopuuk buomnorusi.
Paboune nmporpamMMel.
[IpenmerHas nuHUS
y4eOHUKOB «JIMHUS
xu3Hm». 10—11 xmaccer:
y4e0. mocobue st
0011e00pa3oBaTeIbHbBIX.
OpraHH3aIuii: 0a30BBIHA
yposeHs / B. B.
Ilaceunuk, I'. I'. IlIBenos,
T. M. EpumoBa. — M. :
[Ipoceemienue, 2017

I'eneruka — Hayka o
HACJIEICTBEHHOCTH U
M3MEHYUBOCTH OPTaHU3MOB

0.5

[Tporpamma o Guonorun
TUTST
0011e00pa30BaTEeIbHBIX
ko1 (coopHuk buomorusi.
Paboune nmporpamMMel.
[IpenmeTHas nuHus
y4eOHUKOB «JIMHMs
Ku3Hm». 10—11




KJIacChl: yuel. mocodue
TUISt
0011e00pa3oBaTEIIbHBIX.
OpraHH3aIyii: 0a30BbIHA
ypoBeHb / B. B.
Ilaceunuk, I'. I'. IlIBenos,
T. M. EdumoBa. — M. :
[Ipoceemienue, 2017

3aKOHOMEPHOCTH
HACJIE/ICTBEHHOCTH

10

[Iporpamma o Guonoruu
ISt
0011e00pa30BaTEeIbHBIX
kot (cOopHuk buomnorusi.
Paboune nporpamMmel.
[IpenmeTHas JMHUS
yueOHUKOB «JIMHUS
xu3Hm». 10—11 xmaccer:
y4e0. mocobue st
0011e00pa3oBaTeIbHbBIX.
OpraHH3aIuii: 0a30BBIHA
yposeHs / B. B.
Ilaceunuk, I'. I'. IlIBenos,
T. M. EdbumoBa. — M. :
[Ipoceemienue, 2017




3aKOHOMEPHOCTH
NU3MCHYNBOCTHU

[Tporpamma o 6uonoruu
TUISt
0011e00pa3oBaTEeIbHBIX
ko1 (coopauk buomnorusi.
PaGoune

nporpammel. [IpenmerHas
TUHUS Y9eOHUKOB «JInHUS
xu3Hu». 10—11 knaccer:
yuaeb. mocobue ams
o011e00pa3oBaTeIbHbBIX.
OpraHH3aIyii: 0a30BBIHA
yposeHs / B. B.
ITaceunux, I'. I'. [1IBenoB,
T. M. EpumoBa. — M. :
IIpoceewmenue, 2017




I'eneTuka uenoBeka

0.5

[Tporpamma o 6uonoruu
IOE
0011e00pa3oBaTEeIbHBIX
kot (cOoprauk buomnorust.
Paboune nmporpamMMel.
[IpenmeTtHas muHUS
y4eOHUKOB «JIMHMS
*u3Hm». 10—11 kmaccer:
yue0. mocobue amns
0011e00pa3oBaTeIbHbBIX.
OpraHH3aIyii: 0a30BbIHA
yposeHs / B. B.
Ilaceunuk, I'. I'. IlIBenos,
T. M. EpumoBa. — M. :
[Ipoceemenue, 2017

Cenexuusi OpraHu3MoB

[Tporpamma o Guosorun
ISt




0011e00pa3oBaTEeIbHBIX
ko1 (cOopHuk buomnorusi.
Paboune nporpamMmel.
[IpenmeTHas nuHus
y4eOHUKOB «JInHus
xu3HW». 10—11 knaccsr:
yuae0. mocodue ams
001Ie00pa3oBaTeIbHbBIX.
OpraHu3aIuii: 0a30BbIi
yposeHb / B. B.
Ilaceunuk, I'. I'. llIBenos,
T. M. E¢umoBa. — M. :
IIpoceemenue, 2017

buorexnonorus u
CUHTETHUYECKAsA OMOJIOTUS

[Tporpamma o Guonorun
TUTST
0011e00pa30BaTEeIbHBIX
ko1 (cOopHuK buomorusi.
Paboune nporpamMmel.
[IpenmeTHast nuHUS
y4eOHUKOB «JIMHUS
xu3Hn». 10—11 knaccsr:
yue0. mocobue amns
0011e00pa3oBaTEIbHBIX.
OpraHH3aIuii: 0a30BBIHA
ypoBeHb / B. B.
Ilaceunuk, I'. I'. IlIBenos,
T. M. E¢umoa. — M. :




[Ipocsemenue, 2017

PesepBHOE Bpems

[Iporpamma o Guonoruu
TUISt
0011e00pa3oBaTeIbHBIX
ko1 (coopHuk buomnorusi.
Paboune nporpaMmel.
[IpenmeTHas nuHus
y4eOHUKOB «JIuHUS
*Ku3HW». 10—11 kmaccer:

I

7 yue0. mocobue amns

001Ie00pa3oBaTeIbHbBIX.
OpraHM3aIHiA: 0a30BBIHA
yposeHb / B. B.
Ilaceunuxk, I'. I'. IlIBenoB,
T. M. E¢umoBa. — M. :
[Ipocsemenue, 2017

OBIIEE KOJIMYECTBO

YACOB I10 IPOTPAMME 102 0 13

11 KIIACC
N_)I HaumenoBanmue pa3nesioB | KoauuyecTtBo yacos DJIeKTPOHHbIE
1 TEM NPOrpaMMBel Beer | Kontpoasn | Ipaktnueck | (BMPPpoBbie)
n 0 ble paGoThl | He padoThl obpasoBaTebHbIe
/ pecypchl




3apoxaCHUE U Pa3BUTHE
3BOJOIIMOHHBIX
MPEICTABJICHUI B OMOJIOTHH

bormanosa T.JI., ComomoBa
E.A.

buonorus. CripaBo4HHUK
JUTSI CTapIIEKIACCHUKOB 1

MMOCTyHnaroImurXx B BY3bl. —
M.: ACT-npecc, 2006.

MuxkposBomtonus u eé
pe3yJIbTaThl

14

bormanosa T.JI., ComomoBa
E.A.

buonorus. CnpaBo4HUK
JUISL CTapUIEKIIACCHUKOB U

MOCTYNAIOUINX B BY3bI. —
M.: ACT-npecc, 2006.

MaxkposBonronus u eé
pe3yibTaThl

bormanosa T.JI., ComomoBa
E.A.

buonorusa. CripaBoyHUK
JUTSI CTapIIEKIACCHUKOB 1

MMOCTyHnaromunx B BY3bI. —
M.: ACT-npecc, 2006.

[TpoucxoxaeHue u pa3BUTHE

JKU3HU Ha 3eMiie

15

1.5

bormanosa T.JI., ComomoBa
E.A.
buonorus. CnpaBoyHuk

IUISL CTapIIEKIACCHUKOB H
MMOoCTynaroumurx B By3bl. —
M.: ACT-npecc, 2006.




[IpoucxoxaeHue yemoBeka

bormanosa T.JI.,
Comonmosa E.A.
buonorus. CripaBo4HHUK

— QHTPOIIOTeHE3 10 1 JUISl CTapIIEKJIACCHUKOB U
MOCTYIAKOIIUX B BY3bI. —
M.: ACT-npecc, 2006.
DKOJIOTHS] — HayKa O borpanosa T.JI.,
B3aMOOTHOIIECHUSIX Cononosa E.A.
OpraHu3MOB U buonorus. CrnpaBouHuk
HaJTOPTaHU3MCHHBIX 3 0.5 JUIs CTApIICKIACCHUKOB U
CHCTEM C OKpY>Karolen MOCTYIAOIIUX B BY3Bbl. —
cpenoi M.: ACT-mpecc, 2006.
OpranusMmel 1 cpena 9 1.5 [Iporpamma no Guosoruu

oOuTanus

TSt
0011e00pa30BaTEeIbHBIX
kot (cOopuuk buomnorusi.
Paboune nmporpamMmel.
[IpenmeTHas JMHUS
yueOHUKOB «JIMHUS
xu3Hm». 10—11 kmaccer:
y4e0. mocobue st
0011e00pa3oBaTeIbHbBIX.
OpraHH3aIuii: 0a30BBIHA
yposeHs / B. B.
Ilaceunwuk, I'. I'. IlIBenos,

T. M. E¢umoa. — M. :
[Ipoceemenue, 2017




DKOJIOTHSA BUIOB U
MO JISILANA

0.5

[Tporpamma o 6uonoruu
TSt
0011e00pa3oBaTeIbHBIX
kot (coopuuk buomnorusi.
PaGoune nporpamMMel.
[IpenmetHas JuHUS
y4eOHUKOB «JInHUS
xu3Hn». 10—11 xnaccer:
yuae0. mocobue ans
o011e00pa3oBaTeIbHbBIX.
opraHu3aIuii: 6a30BbIi
yposeHs / B. B.
Ilaceunux, I'. I'. IlIBenoB,
T. M. EbumoBa. — M. :
[Ipoceemienue, 2017

DKOI0TUA COOOIIECTB.
DKOJIOTUYECKUE CUCTEMBI

12

0.5

[Iporpamma mo Guonoruu
TUISt
0011e00pa3oBaTeIbHBIX
ko1 (cOopHHUK bruomorusi.
Paboune nporpaMmel.
[IpenmeTHas nuHUS
y4eOHUKOB «JIuHUS
xu3Hu». 10—11 knaccer:
yuae0. mocobue ans
0011e00pa3oBaTEeIIbHBIX.




opraHu3aIuii: 6a30BbIiA
ypoBesb / B. B.
ITaceunux, I'. I'. [1IBenoB,
T. M. EpumoBa. — M. :
[Ipocsemenue, 2017

buocdepa — rmobanpHas
IKOCHCTEMA

[Iporpamma o 6uonorun
TUTST
0011e00pa3oBaTEeIIbHBIX
kot (coopuuk buomnorusi.
Paboune nmporpamMMel.
[IpenmerHas nuHUS
y4eOHUKOB «JIMHUS
xu3Hm». 10—11 xmaccer:
y4e0. mocobue st
0011e00pa3oBaTeIbHbBIX.
OpraHH3aIuii: 0a30BBIHA
yposeHs / B. B.
Ilaceunuk, I'. I'. IlIBenos,
T. M. EpumoBa. — M. :
[Ipoceemienue, 2017

PesepBHOE Bpems

[Tporpamma o Guonorun
TUTST
0011e00pa30BaTEeIbHBIX
ko1 (coopHuk buomorusi.
Paboune nmporpamMMel.
[IpenmeTHas nuHus
y4eOHUKOB «JIMHMs
Ku3Hm». 10—11




KJIacChl: yuel. mocodue
TUISt
0011e00pa3oBaTEIIbHBIX.
OpraHH3aIyii: 0a30BbIHA
ypoBeHb / B. B.
Ilaceunuk, I'. I'. IlIBenos,
T. M. EdumoBa. — M. :
[Ipoceemienue, 2017

[Iporpamma o Guonoruu
ISt
0011e00pa30BaTEeIbHBIX
kot (cOopHuk buomnorusi.
Paboune nporpamMmel.
[IpenmeTHas JMHUS
yueOHUKOB «JIMHUS

Yest0BEeK M OKpYIKaromiast 6 xu3HW». 10—11 xnacesl:
2 cpena y4e0. mocobue st
0011e00pa3oBaTeIbHbBIX.

OpraHH3aIuii: 0a30BBIHA
yposeHs / B. B.
Ilaceunuk, I'. I'. IlIBenos,
T. M. EdbumoBa. — M. :
[Ipoceemienue, 2017

OBLIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 102 0 7.5







ITOYPOYHOE INTAHUPOBAHHUE 10 KJIACC

Nt

~

Tema ypoka

KoanuecTBo 4acoB

Bce KonTpoa
ero | bHbIE
padoThI

IIpakTHye
CKHe
padoTsbI

Jlara
usyue
HUS

DJIEKTPOHHBIE
uupposeie
oOpa3oBaTejibHbIE

pecypchl

Buonorus kak KOMIUIeKCHAs
HayKa U KaK 4acTh COBPEMEHHOTO
oOmrecTBa

B.B. [Taceunuk
ABTOpCKast
porpaMma CpeaHero
(monHOrO) 0611IETO
o0Opa3oBaHMsI 11O
ounonoruu 10-11
KJIacchl. — M.

Hpoda 2010

JKuBbIC CHCTEMEBI U HX CBOMCTBA

B.B. [Taceunuk
ABTOpCKas
porpaMma CpeHero
(mosHOTO) O0IIIETO
o0Opa3oBaHwMsI 1O
ounonorum 10-11
KJIacchl. — M.

Hpoda 2010

YpoBHEBas OpraHu3anys KUBbIX
CHUCTEM

B.B. Ilaceynuxk
ABTOpCKas




nporpamMma
CpemHero (IOJIHOTO)
oOmiero
o0pa3oBaHwsI 110
ounonorum 10-11
KJ1accel. — M.:
Hpoda 2010

Hcropust OTKPBITUS U U3YUYEHUS
kietku. Knerounas teopus

B.B. Ilaceunuk
ABTOpCKas
nporpamma
CpenHero (IMOJIHOTO)
o011ero
o0Opa3oBaHwUsl 10
ouomorun 10-11
Kinaccel. — M.:
Hpoda 2010

MeTo 161 MOJIEKYIISIPHO U
KJIETOYHOU OMOJIOTHH.
[TpakTrueckas pabora
«M3yueHne MeTo0B KIIETOYHON
Ouosoruu (xpomarorpadus,
aexTpodopes,
nuddepeHnrantbHoe
nenTpudyruposanue, [TLP)»

0.5

B.B. Ilaceunuk
ABTOpCKas
nporpamma
CpenHero (IMOJIHOTO)
obmero
o0pa3oBaHwsI 10
ouogorun 10-11
Kj1accel. — M.:
Hpoda 2010




XUMHYECKUHA COCTaB KJIETKU

B.B. [Taceunuk
ABTOpCKas
nporpamMma
CpemHero (IOJIHOTO)

o0riero
o0Opa3oBaHwMsI 11O
ounomorun 10-11
KJIacChl. — M.:
Hpoda 2010

MuHepaibHbI€ BelllecTBa
KJIETKH, X OMOJIOTHYECKask POJIb

B.B. Ilaceunnk
ABTOpCKast
nporpamma
CpemHero (IMOJIHOTO)
oOmiero
o0pa3oBaHwsI 110
ouomorun 10-11
Kjaccel. — M.:
Hpoda 2010

OpraHuyeckue BeIecTBa KIETKU
— Oenku. JlabopaTopHas pabora
«OO0HapyxeHHe OeKOB ¢
HIOMOIIBIO KaYeCTBEHHBIX
peaKLmin»

0.5

B.B. [Taceunuk
ABTOpCKast
nporpaMmma
CpemHero (IOJIHOTO)
oOmiero
o0Opa3oBaHwsI 110
ounonorum 10-11
KJ1accel. — M.:
Hpoda 2010




CoiicTBa, K1accudukanms u
byHKIHN OeIKOB

B.B. [Taceunuk
ABTOpCKas
nporpamMma
CpemHero (IOJIHOTO)
0011Iero
o0pa3oBaHwsI 110

ouosornu 10-11
KJIacChl. — M.:
Hpoda 2010




OpI‘aHI/I‘{eCKI/IG BCIICCTBA KIICTKHU
— YIJICBOAbL

http://ebio.ru/ -

DJIEKTPOHHBIN
y4eOHUK
«buonorus.
Conepxurt Bce
pas3zenbl OMONIOTHU:
00TaHUKY,
300JI0THIO,
aHATOMUIO U
(bU3HOIIOTHIO
YeII0OBEKa, OCHOBBI
LUTOJIOTUU U
TeHEeTUKH,
ABOJTIOIIUOHHYIO
TEOPHIO U
3KoJIOruI0. Moxker
OBITh PEKOMEHIOBaH
y4aIumcs s
CaMOCTOSITENIbHOM
paboTHI.

OpFaHPI‘IeCKI/Ie BCIICCTBA KJICTKHU
— JIMIIU ABI

http://ebio.ru/ -
DNEeKTPOHHBIN

Y4IeOHHK
«buomornsm.
Conepxur Bce




pasnensl OMOJIOTHH:
00TaHUKY,
300JIOTHIO,
AHATOMHUIO U
¢buznoIorNIo
YeJIOBEKa, OCHOBEI
LIUTOJIOTHH U
TCHCTHUKHU,
HBOJIIOIIMOHHYIO
TEOPHIO U
JKoJIorui0. MoxeTr
OBITh PEKOMEHI0BAaH
yyarmumcst s
CaMOCTOSTEIbHON
paboTHI.




Hyxkneunoseie kucnotsl. JJHK u
PHK. JlabGoparopras padoTa
«HccnenoBanne HyKJIEHHOBBIX
KHUCTIOT, BBIJICJICHHBIX U3 KIIETOK
pa3IMYHBIX OPTaHU3MOB)

0.5

http://ebio.ru/ -
DJIEKTPOHHBIN

y4eOHUK
«buonorusn».
Conepxurt Bce
paszesnsl ONOIOTHH:
00TaHUKY,
300JI0THIO,
AHATOMHIO U
(bU3HOIIOTHIO
YeJI0BEeKa, OCHOBBI
IIUTOJIOTUU U
TCHETHKH,
HBOJIOIIOHHYIO

TEOPHIO U
3KOJIOTuI0. Moxker
OBITH PEKOMEHIOBaH
yUaIumcst st
CaMOCTOSITEIILHOU
paboTHI.




Crpoenue u pynkuuu ATO.
Hpyrue nykneo3uarpudocdarsl
(HT®D)

http://ebio.ru/ -

DJIEKTPOHHBIN
y4eOHUK
«buonorusn».
Conepxurt Bce
pas3zenbl OMONIOTHU:
00TaHUKY,
300JI0THIO,
aHATOMUIO U
(bU3HOIIOTHIO
YeII0OBEKa, OCHOBBI
LUTOJIOTUU U
TeHEeTUKH,
ABOJTIOIIUOHHYIO
TEOPHIO U
3KoJIOruI0. Moxker
OBITh PEKOMEHIOBaH
y4aIumcs s
CaMOCTOSITENIbHOM
paboTHI.

CexBenuponanue JIHK.

http://ebio.ru/ -




MeToabl TEeHOMUKH,

TPAHCKPUIITOMUKHA, IIPOTCOMUKHU

DJIEKTPOHHBIN
y4eOHUK
«buonorus.
Conepxur Bce
pas3zesnbl OMONIOTHU:
0O0TaHUKY,
300JI0THIO,
aHATOMUIO U
(U3HOIIOTHIO
YeII0OBEKa, OCHOBBI
[UTOJIOTUU U
TeHEeTUKH,
HBOJIIOLIMOHHYIO
TEOPHIO U
sKojoru0. Moxer
OBITh PEKOMEHIOBaH
y4aIumcst JIIst
CaMOCTOSITENTbHOM
paboTHI.

MeTto/1bl CTPYKTYpHOM OHOJIOTUH

http:/
bio.lseptember.ru/

urok/ -Matepuansl K
ypoky. Bce paborsi,
HA OCHOBE KOTOPBIX
CO3JIaH CcaiT, ObLIN
OIyOJIMKOBaHHbI B
razere "buonorus".
ABTOpamu caira
npojieJaHa




OosbInas paboTa mo
CHCTEMaTH3HPOBaH
WIO Ta3€THBIX CTATEU
C YYETOM IIKOJIBHOM
yueOHOi
MIPOrpaMMBbI 110
npeaMeTy
"Bbuonorus".

THIbI KIETOK.
IIpoxapuornueckas KieTka

.http://
bio.lseptember.ru/
urok/ -MaTepuaisl K

ypoky. Bce pabortsi,
Ha OCHOBE KOTOPBIX
CO3/IaH CcailT, ObLIN
OITyOJINKOBAHHKI B
razete "buonorus".
ABTOpamu caita
npoienana oobIast
pabota 1o
CUCTEeMaTU3HPOBAH
WO Ta3eTHBIX cTaTei
C Y4ETOM IIKOJIBHOMN
yueOHOM
MIPOTPaMMBI 110
peIMeTy
"buonorus".




CTpoeHne 3yKapuoTHYECKOM
kneTku. [Ipaktuueckas padota
«3y4eHune CBOMCTB KJIETOYHON

0.5

.http://
bio.1september.ru/
urok/ -Matrepuansl K

ypoky. Bce pabortsi,

MeMOpaHbDy

HA OCHOBE KOTOPBIX
CO3/1aH CaiT, ObLIU
OIyOJIMKOBaHHbI B
rasere "buomnorus".
ABTOpamu caira
npoJienana O6obInas
pabota no
CUCTEMAaTHU3HPOBaH
WO Fa3€THBIX CTaTei
C YYETOM IIKOJIBHOM
y4eOHOI
MIPOrpaMMBI 110
npeaMeTy
"buonorus".




[ToBepxHOCTHBIN anmapat
KIJICTKHU

.http://
bio.1september.ru/
urok/ -Matrepuansl K

ypoky. Bce pabortsi,
Ha OCHOBE KOTOPBIX
CO3J1aH CauT, ObLIN
OITyOJIMKOBAHHI B
razete "buonorus".
ABTOpamu caita
mpojiesiaHa O0oJbIas
pabota 1o
CUCTEeMATH3HPOBAH
WO Ta3eTHBIX cTaTei
C Y4ETOM IIKOJIBHOM
y4eOHOU
MIPOTPaMMBI 110

npeaMeTy
"Bromorusa".




OnHoMeMOpaHHBIE OPTaHOUIBI
kietku. [Ipakruueckas pabora
«V3y4enue ABIKEHUS
LMTOILIa3MbI B PACTUTEIILHBIX
KJIETKax»

0.5

.http:/
bio.1september.ru/
urok/ -MaTepuaisl K

ypoky. Bce pabortsi,
HA OCHOBE KOTOPBIX
CO3JIaH CailT, ObLIN
OMmyOJIMKOBaHbI B
razere "buonorus".
ABTOpamu caiita
npoJiesiana 0obInast
pabora 1o
CUCTEeMAaTHU3HPOBAH
WIO Ta3€THBIX CTATEH
C YYETOM IIKOJIBHOMN
yueOHOi
MIPOrPaMMBI 110
peIMeTy
"Bbuonorus".

ITomyaBTOHOMHBIE OPTaHOWIBI
KJIETKU: MUTOXOHJPUH,
rtactuel. JlabopaTopHas
pabora «VccrnenoBanue
IUIa3MOJIN3a U JISTUIa3MOJIN3a B
PACTUTENBHBIX KIETKaX»

0.5

.http:/
bio.lseptember.ru/

urok/ -MaTepuaisl K
ypoky. Bce paborsi,
Ha OCHOBE KOTOPBIX
CO3JIaH CailT, ObLIN
OIyOJIMKOBAHHEI B
razere "buonorusa".
ABTOpamu caita
mpojieJaHa




OompImas paboTa 1o
CUCTEMAaTU3HPOBaH
WIO Ta3€THBIX CTATEeN
C YYETOM IIKOJIBHOM
y4eOHOM
MIPOrPaMMBI 110
peaMeTy
"buonorus".

HememOpanHbie opraHou/IbI
KJIETKH

.http:/
bio.lseptember.ru/

urok/ -Matepuansl K
ypoky. Bce pabortsl,
Ha OCHOBE KOTOPBIX

CO3JaH CauT, ObLIN
OIyOJIMKOBaHHI B
razere "buonorusa".
ABTOpamu caira
npoJesiana oobInas
pabota no
CUCTEMAaTHU3UPOBAH
HIO Ta3eTHBIX CTaTel
C YYETOM IIKOJIBHOM
y4eOHOI
[IPOTpamMMBbI 110
npeaMeTy
"buomorus".




Crtpoenue u GyHKINHA sIpa

.http://
bio.1september.ru/
urok/ -Matrepuansl K

ypoky. Bce pabortsi,

HA OCHOBE KOTOPBIX
CO3/1aH CaiT, ObLIU
OIyOJIMKOBaHHbI B
rasere "buomnorus".
ABTOpamu caira
npoJienana O6obInas
pabota no
CUCTEMAaTHU3HPOBaH
WO Fa3€THBIX CTaTei
C YYETOM IIKOJIBHOM
y4eOHOI
MIPOrpaMMBI 110
npeaMeTy
"buonorus".




CpaBHHTEIbHAS XapaKTePUCTHKA
KJIETOK 2yKapuoT. JlabopaTtopHas
pabora «3yuenue cTpoeHus

KJIETOK Pa3IUYHBIX OPTraHU3MOBY

0.5

.http://
bio.1september.ru/
urok/ -Matrepuansl K

ypoky. Bce pabortsi,
Ha OCHOBE KOTOPBIX
CO3J1aH CauT, ObLIN
OITyOJIMKOBAHHI B
razete "buonorus".
ABTOpamu caita
mpojiesiaHa O0oJbIas
pabota 1o
CUCTEeMATH3HPOBAH
WO Ta3eTHBIX cTaTei
C Y4ETOM IIKOJIBHOM
y4eOHOU
MIPOTPaMMBI 110

npeaMeTy
"Bromorusa".




ACCUMMIIALMS U IUCCUMMIISLIMS
— JIB€ CTOPOHBI MeTabo0Iu3Ma.
Tunsl oOMeHa BEIIEeCTB.
JlabopartopHnas pabota
«3ydyeHune KaTaauTH4eCKOn
aKTUBHOCTH (pepMeHTOB (Ha
npuMepe aMuiIa3bl WK
KaTasasbl)»

.http:/
bio.1september.ru/
urok/ -MaTepuaisl K

ypoky. Bce pabortsi,
HA OCHOBE KOTOPBIX
CO3JIaH CailT, ObLIN
OMmyOJIMKOBaHbI B
razere "buonorus".
ABTOpamu caiita
npoJiesiana 0obInast
pabora 1o
CUCTEeMAaTHU3HPOBAH
WIO Ta3€THBIX CTATEH
C YYETOM IIKOJIBHOMN
yueOHOi
MIPOrPaMMBI 110
peIMeTy
"Bbuonorus".

ACCUMUIISITIVS M TUCCUMEISIINS
— JIB€ CTOPOHBI METa00IM3Ma.
Tunsl oOMeHa BEIIeCTB.
JlaGopatopHas paboTa
«M3y4yeHne KaTaTuTHYECKOU
aKTUBHOCTH (pepMEHTOB (Ha
MIpUMEpE aMIJIa3bl HITH
KaTasasbl)»

.http:/
bio.lseptember.ru/

urok/ -MaTepuaisl K
ypoky. Bce paborsi,
Ha OCHOBE KOTOPBIX
CO3JIaH CailT, ObLIN
OIyOJIMKOBAHHEI B
razere "buonorusa".
ABTOpamu caita
mpojieJaHa




OompImas paboTa 1o
CUCTEMAaTU3HPOBaH
WIO Ta3€THBIX CTATEeN
C YYETOM IIKOJIBHOM
y4eOHOM
MIPOrPaMMBI 110
peaMeTy
"buonorus".

DepMEHTAaTUBHBIN XapaKkTep
peaKImii KJIeTOYHOTO
MeTtabonusma. Jlaboparopuas
pabora «3yueHue
(epMEeHTaTUBHOTO PACIICTIICHHUS
MEPOKCHIa BOJOPO/IA B
pPacTUTENbHBIX U )KUBOTHBIX
KJIETKax»

0.5

.http:/
bio.lseptember.ru/

urok/ -Matepuansl K
ypoky. Bce pabortsl,
Ha OCHOBE KOTOPBIX

CO3JaH CauT, ObLIN
OIyOJIMKOBaHHI B
razere "buonorusa".
ABTOpamu caira
npoJesiana oobInas
pabota no
CUCTEMAaTHU3UPOBAH
HIO Ta3eTHBIX CTaTel
C YYETOM IIKOJIBHOM
y4eOHOI
[IPOTpamMMBbI 110
npeaMeTy
"buomorus".




DepMeHTaTUBHBIN XapaKkTep
pEaAKLHIA KJIETOYHOTO
metabonu3ma. JlaboparopHas

0.5

.http://
bio.1september.ru/
urok/ -Matrepuansl K

ypoky. Bce pabortsi,

pabora «3yuenue
(epMEHTaTUBHOTO PACIICTIIICHUS
HEepOKCHIa BOJOPO/A B
PACTHTENBHBIX U JKUBOTHBIX
KJIETKaX»

HA OCHOBE KOTOPBIX
CO3/1aH CaiT, ObLIU
OIyOJIMKOBaHHbI B
rasere "buomnorus".
ABTOpamu caira
npoJienana O6obInas
pabota no
CUCTEMAaTHU3HPOBaH
WO Fa3€THBIX CTaTei
C YYETOM IIKOJIBHOM
y4eOHOI
MIPOrpaMMBI 110
npeaMeTy
"buonorus".




DepMeHTaTUBHBIN XapaKkTep
pEaAKLHIA KJIETOYHOTO
metabonu3ma. JlaboparopHas
pabora «M3yueHune
(epMEeHTaTUBHOIO PACIICTIICHUS
nepoKcHIa BOJOpOia B
PACTUTEIbHBIX U KUBOTHBIX
KJIETKaX»

0.5

.http://
bio.1september.ru/
urok/ -Matrepuansl K

ypoky. Bce pabortsi,
Ha OCHOBE KOTOPBIX
CO3J1aH CauT, ObLIN
OITyOJIMKOBAHHI B
razete "buonorus".
ABTOpamu caita
mpojiesiaHa O0oJbIas
pabota 1o
CUCTEeMATH3HPOBAH
WO Ta3eTHBIX cTaTei
C Y4ETOM IIKOJIBHOM
y4eOHOU
MIPOTPaMMBI 110

npeaMeTy
"Bromorusa".




DepMEHTAaTUBHBIN XapaKTep
peakuuil KJI€TOYHOIO
MeTtabonm3ma. JlaboparopHas
pabora «13yuenue
(epMEeHTaTUBHOTO PACIICTIICHUS
IepoKCHIa BOJOpPOia B
PaCTUTEIbHBIX U JKUBOTHBIX
KIIETKaX»

0.5

.http:/
bio.1september.ru/
urok/ -MaTepuaisl K

ypoky. Bce pabortsi,
HA OCHOBE KOTOPBIX
CO3JIaH CailT, ObLIN
OMmyOJIMKOBaHbI B
razere "buonorus".
ABTOpamu caiita
npoJiesiana 0obInast
pabora 1o
CUCTEeMAaTHU3HPOBAH
WIO Ta3€THBIX CTATEH
C YYETOM IIKOJIBHOMN
yueOHOi
MIPOrPaMMBI 110
peIMeTy
"Bbuonorus".

benku-akTuBaToOpsI N
OETTKUUHTUOUTOPHI

.http:/
bio.lseptember.ru/

urok/ -MaTepuaisl K
ypoky. Bce paborsi,
Ha OCHOBE KOTOPBIX
CO3JIaH CailT, ObLIN
OIyOJIMKOBAHHEI B
razere "buonorusa".
ABTOpamu caita
mpojieJaHa




OompImas paboTa 1o
CUCTEMAaTU3HPOBaH
WIO Ta3€THBIX CTATEeN
C YYETOM IIKOJIBHOM
y4eOHOM
MIPOrPaMMBI 110
peaMeTy
"buonorus".

ABTOTpOGHBIH TUIT OOMEHa
BEIIIECTB

[Iporpamma no
OHoNIOruy I
o01eodpazoBartenb
HBIX IIIKOJI
(cOopHHK
buonorus. Paboune
MIPOTPaMMBI.
[IpenmeTHast nuHUS
y4eOHUKOB «JInHUS
KuzHm». 10—11
KJIACChI: yueO.
rnmocooue s
o01eobpazoBartenb
HBIX. OpraHU3aLui:
0a30BbIi ypOBEHB /
B. B. Ilaceunuxk, I.
I'. lIBenos, T. M.

EdpumoBa. — M. :
[IpocBenienue,
2017

dorocunres

IIporpamma o




OHONIOrny I
o0mieobpa3oBareib
HBIX IIKOJI
(cOopHuK
buonorus. Paboune
MIPOrPAMMBI.
[IpenMeTrHas TUHUS
y4eOHUKOB «JInHUS
Ku3Hu». 10—11
KJIACChI: yueOl.
rmocobue Jist
o01eobpazoBartenb
HBIX. OpraHu3aIuin:
0a30BbIil ypOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.
EdumoBa. — M. :
[Ipocsemnienue,
2017




XemocunTes. JlabopaTtopHas
pabota «CpaBHEHHE TPOLIECCOB
(doToCcHHTE3a U XEMOCHHTE3a»

0.5

IIporpamma o
OMOIOTHH IS
o0meobpazoBarteb
HBIX HIKOJI
(cOopHUK
buonorusa. Paboune
MIPOTrpaMMBI.
[IpenmeTHas muHUS
y4eOHUKOB «JInHUS
Jku3Hm». 10—11
KJIaCChI: yueO.

nocobue s
o01eobpazoBartenb
HBIX. OpraHU3alui:
0a30BbIif ypOBEHB /
B. B. Ilaceunuk, I'.
I'. IBeuos, T. M.
EdpumoBa. — M. :
[Ipocsenienue,
2017




AHas’poOHBIE OpraHu3Mbl. Buisr
Opoxxenus. JlaboparopHas
pabota «CpaBHEHHUE MTPOIIECCOB
OpOXKEHHUS U JIBIXAHHSD

IIporpamma o
OnoJIOruu JIst
o0meobpazoBarteb
HBIX IITKOJI
(cOopHUK
Bbuonorus. Paboune
MIPOTPaMMBI.
[IpenmeTHas nuHUs
y4eOHUKOB «JIMHHS
Ku3HN». 10—11
KJIacChI: yueo.
nocobue s
obmieoOpazoBareib
HBIX. OpraHU3alui:
0a30BbIif YpOBEHB /
B. B. Ilaceunuk, I'.
I'. IBenios, T. M.
EdpumoBa. — M. :
[Ipocsenienue,
2017




AdpoOHBIC OPraHU3MBI. DTaIbI
HHEPreTHUECKOro oOMeHa

[Iporpamma no
OMOJIOTUH JIS
obmieoOpazoBareib
HBIX IIKOJI
(cOopHHK
buonorus. Paboune
MIPOTPaMMBI.
[MpenmeTHas JIMHUS
y4eOHUKOB «JIMHHS
xKu3Hm». 10—11
KJIacChI: yueo.
nocoOue Juis
obmieoOpazoBareib
HBIX. OpTaHU3aIN:
0a30BbIif YpOBEHB /
B. B. Ilaceunuk, I'.
I'. IBenios, T. M.
EdumoBa. — M. :
IIpocsemenue,
2017




DHeprust MeMOpaHHOTO
rpaaueHTa npoToHoB. CHHTE3
AT®: pabota mpOTOHHOM
AT®cunTa3sl

[Iporpamma no
Oononorny i
obmieoOpazoBareib
HBIX IIKOJI
(cOoopHHK
buonorus. Paboune
MIPOTPaMMBI.
[IpenmeTHast nuHus
y4eOHUKOB «JIMHMS
Ku3HI». 10—11

KJIACCBhI: yueO.
rnmocooue s
obmieoOpazoBareinb
HBIX. OpraHU3aluil:
0a30BbIl YPOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.
EdumoBa. — M. :
[Ipocsenienue,
2017




Peakmun MaTpUYIHOI'O CUHTE3a

[Iporpamma no
Oononorny i
obmieoOpazoBareib
HBIX IIKOJI
(cOoopHHK
buonorus. Paboune
MIPOTPAMMBI.
[IpenmerHas nuHUs
y4eOHHMKOB «JInHMA
xu3H». 10—11
KJIacChI: yueo.
nocooue Juist
obmieoOpazoBareb
HBIX. OpTaHU3ALINN:
0a30BbIl YPOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.
EdpumoBa. — M. :
IIpocsemenue,

2017




Tpanckpunuus — MaTpU4YHBIA
cunte3 PHK

[Iporpamma no
OMOJIOTUH JIS
obmieoOpazoBareib
HBIX IIKOJI
(cOopHHK
buonorus. Paboune
MIPOTPaMMBI.
[MpenmeTHas JIMHUS
yueOHUKOB «JIMHUS
xKu3Hm». 10—11
KJIacChI: yueo.
nocooue st
obmieoOpazoBareib
HBIX. OpTaHU3aIN:
0a30BbIif YpOBEHB /
B. B. Ilaceunuk, I'.
I'. IBenios, T. M.

EdumoBa. — M. :
IIpocsemenue,
2017

Tpancnsauus u e€ sTamnsl

IIporpamma o
OUOJIOTHH IS
obmieobpas3oBareib
HBIX IIKOJI
(cOopHUK
buonorus. Paboune
POTPaMMBI.
[IpenmeTHas JIMHUSL




y4eOHHUKOB «JIMHMS
xu3am». 10—11
KJIACChI: yueO.
nocooue s
obmieoOpazoBareinb
HBIX. OpTaHU3aLUNI:
0a30BbIif ypOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.
EdumoBa. — M. :
IIpocremienue,
2017




KonnpoBanme aMMHOKHUCIIOT.
Posb pubocom B 6GrocuHTE3€
Oenka

[Iporpamma no
Oononorny i
obmieoOpazoBareib
HBIX IIKOJI
(cOoopHHK
buonorus. Paboune
MIPOTPAMMBI.
[IpenmerHas nuHUs
y4eOHHMKOB «JInHMA
xu3H». 10—11
KJIacChI: yueo.
nocooue Juist
obmieoOpazoBareb
HBIX. OpTaHU3ALINN:
0a30BbIl YPOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.
EdpumoBa. — M. :

[Ipocsemenue, 2017




Opranu3zanys resoma y
IIPOKAPUOT U DYKAPUOT

[Iporpamma no
Oononorny i
obmieoOpazoBareib
HBIX IIKOJI
(cOoopHHK
buonorus. Paboune
MIPOTPAMMBI.
[IpenmerHas nuHUs
y4eOHHMKOB «JInHMA
xu3H». 10—11
KJIacChI: yueo.
nocooue Juist
obmieoOpazoBareb
HBIX. OpTaHU3ALINN:
0a30BbIl YPOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.

EdpumoBa. — M. :
[Ipoceemienue,
2017

MOJ'ICKy.TISIpHBIC MCXaHHU3MbI
9KCIIPECCHUU I'CHOB Y 3YKApUOT

IIporpamma o
OHOJIOTHH IS
o01eobpazoBartelb
HBIX HIKOJI
(cOopHUK
buonorusa. Pabouue
MIPOTrpaMMBI.




[IpenmerHas muHUS
y4eOHHUKOB «JIMHMS
ku3any. 10—11
KJIACChI: yueO0.
rmocobue Jyist
001eobpazoBarteb
HBIX. OPraHU3aIHN:
0a30BbIif ypOBEHB /
B. B. Ilaceunuk, I'.
I'. Isenos, T. M.
EdpumoBa. — M. :
[Ipocenienue,
2017




Bupycel — BHeKIeTOUHBIE
(bOpMBI )KU3HU U O0IUTaTHBIE
napasutel. [IpakTryeckas pabora
«Co3ganue MOJeTH BUPYCa»

0.5

IIporpamma o
OMOIOTHH IS
o0meobpazoBarteb
HBIX IIIKOJI
(cOopHUK
buonorusa. Paboune
MIPOTPaMMBI.
[IpenmeTHas nuHUs
y4eOHUKOB «JIMHHS
Ku3HN». 10—11
KJIacChI: yueo.
nocobue s
obmieoOpazoBareib
HBIX. OpraHU3alui:
0a30BbIif YpOBEHB /
B. B. Ilaceunuk, I'.
I'. lIIsenos, T. M.

EdumoBa. — M. :
[Ipocsemenue,
2017




Bupycuslie 3a0oneBanus
4eJI0BEKa, )KUBOTHBIX, pPACTCHUI

[Iporpamma no
OMOJIOTUH JIS
obmieoOpazoBareib
HBIX IIKOJI
(cOopHHK
buonorus. Paboune
MIPOTPaMMBI.
[MpenmeTHas JIMHUS
yueOHUKOB «JIMHUS
xKu3Hm». 10—11
KJIacChI: yueo.
nocooue st
obmieoOpazoBareib
HBIX. OpTaHU3aIN:
0a30BbIif YpOBEHB /
B. B. Ilaceunuk, I'.
I'. IBenios, T. M.

EdumoBa. — M. :
[Ipocsemienue,
2017

HanorexHosmornu B OMOIOTHA U
MEIULINHE

IIporpamma o
OMOJIOTHH IS
obmieobpas3oBareib
HBIX IIKOJI
(cOopHUK
buonorus. Paboune




MIPOrPaMMBI.
[IpenmeTHas TuHUS
y4eOHUKOB «JIuHUS
xu3am». 10—11
KJIacChI: yueO.
nocobue s
o0mieoOpazoBareib
HBIX. OpraHU3aluin:
0a30Bblii ypOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.
EdumoBa. — M. :
[IpocBenienue,
2017




JKU3HEHHEIN UK KIETKU

[Iporpamma no
Oononorny i
obmieoOpazoBareib
HBIX IIKOJI
(cOoopHHK
buonorus. Paboune
MIPOTPAMMBI.
[IpenmerHas nuHUs
y4eOHHMKOB «JInHMA
xu3H». 10—11
KJIacChI: yueo.
nocooue Juist
obmieoOpazoBareb
HBIX. OpTaHU3ALINN:
0a30BbIl YPOBEHB /
B. B. Ilaceunuk, I'.

I'. lIBenos, T. M.
EdumoBa. — M. :
[Ipocenienue,
2017




Marpuunsiii cunte3 [JHK

[Iporpamma no
Oononorny i
obmieoOpazoBareib
HBIX IIKOJI
(cOoopHHK
buonorus. Paboune
MIPOTPAMMBI.
[IpenmerHas nuHUs
y4eOHHMKOB «JInHMA
xu3H». 10—11
KJIacChI: yueo.
nocooue Juist
obmieoOpazoBareb
HBIX. OpTaHU3ALINN:
0a30BbIl YPOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.

EdpumoBa. — M. :
IIpocsemenue,
2017

Xpomocomsl. JlabopaTopHas
pabota «/3ydyeHune XxpoMocoM Ha
TOTOBBIX MUKpOIIpEnapaTax»

0.5

IIporpamma o
OHnooruy i
o01eodpazoBarenb
HBIX IIKOJI (COOpHUK




buonorus. Paboune
MIPOTrpaMMBI.
[IpenmeTHas TuHUS
y4eOHUKOB «JIuHUS
Ku3Hu». 10—11
KJIacChI: yueol.
nocobue s
o0mieoOpazoBareib
HBIX. OpraHU3alui:
0a30BblIii ypOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.
EdumoBa. — M. :
IIpocsemenue,
2017




I[GJ'IGHI/IG KJICTKU — MHUTO3

IIporpamma o
OUOJIOTHH IS
o0meobpazoBarteb
HBIX HIKOJI
(cOopHUK
buonorusa. Paboune
MIPOTrpaMMBI.
[IpenmeTHas muHUS
y4eOHUKOB «JInHUS
Jku3Hm». 10—11
KJIaCChI: yueO.
nocobue s
o01eodpazoBartelb
HBIX. OpraHu3aIuin:
0a30BbIif ypOBEHB /

B. B. Ilaceunuk, I'.
I'. IBenios, T. M.
EdumoBa. — M. :
[IpocBenienue,
2017




Tunsl knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas
pabora «Habmoenue murosa B
KJIETKaX KOHYMKA KOPEeIIKa JTyKa
(Ha TOTOBBIX
MHUKpOITpenaparax )

0.5

[Iporpamma no
OMOJIOTUH JIS
obmieoOpazoBareib
HBIX IIKOJI
(cOopHHK
buonorus. Paboune
MIPOTPaMMBI.
[MpenmeTHas JIMHUS
yueOHUKOB «JIMHUS
xKu3Hm». 10—11
KJIacChI: yueo.
nocooue st
obmieoOpazoBareib
HBIX. OpTaHU3aIN:
0a30BbIif YpOBEHB /
B. B. Ilaceunuk, I'.
I'. IBenios, T. M.

EdumoBa. — M. :
IIpocsemenue,
2017

Perynslum[ KHU3HCHHOI'O IMKJIa
KJICTOK

IIporpamma o
OUOJIOTHH IS
obmieobpazoBareb
HBIX IITIKOJI




(coopHUK
buonorus. Pabouune
MIPOTPaMMBI.
[IpenmeTHas nuHUA
y4eOHUKOB «JIMHMS
k3. 10—11
KJIACChI: yueO0.
nocobue i
o01eobpazoBarelb
HBIX. OpraHU3aLuil:
0a30BbIif ypOBEHB /
B. B. Ilaceunuk, I'.
I'. Isenos, T. M.
EdpumoBa. — M. :
[IpocBenienue,
2017




OpraHusM Kak €IMHOE 11eJI0e

[Iporpamma no
Oononorny i
obmieoOpazoBareib
HBIX IIKOJI
(cOoopHHK
buonorus. Paboune
MIPOTPaMMBI.
[IpenmeTHast nuHus
y4eOHUKOB «JIuHus
Ku3HI». 10—11
KJIacChI: yueo.
rnmocooue s
o0mieoOpazoBareib
HBIX. OpraHU3alui:

0a30BbIil YpPOBEHB /
B. B. Ilaceunuxk, I.
I'. IBenios, T. M.
EdumoBa. — M. :
[Ipocsenienue,
2017




Txanu pacrenuid. JlabopatopHas
pabota «/3yueHue TkaHeu
pacTeHuin»

0.5

[Iporpamma no
Oononorny i
obmieoOpazoBareib
HBIX IIKOJI
(cOoopHHK
buonorus. Paboune
MIPOTPAMMBI.
[IpenmerHas nuHUs
y4eOHHMKOB «JInHMA
xu3H». 10—11
KJIacChI: yueo.
nocooue Juist
obmieoOpazoBareb
HBIX. OpTaHU3ALINN:
0a30BbIl YPOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.
EdpumoBa. — M. :
IIpocsemenue,
2017

TKaHU )KUBOTHBIX U YEJIOBEKA.
JlaGopartopHnast pabota
«M3ydyenne TkaHeN KUBOTHBIX»

0.5

IIporpamma o
OHnooruy i
o01eodpazoBarenb




HBIX IIKOJI
(cOopHHK
buonorus. Paboune
MIPOrPaMMBI.
[IpenmeTHas nuHUS
y4eOHUKOB «JIuHUS
Ku3HI». 10—11
KJIacChI: yueO.
rnocooue s
o01eobpazoBarteb
HBIX. OpTaHU3AIINN:
0a30BbIif ypOBEHB /
B. B. Ilaceunuxk, I.
I'. lIBenos, T. M.

EdumoBa. — M. :
[Ipocsemenue,
2017

Opranbl. CUCTEMBI OPraHOB.
JlaGopaTtopHnast pabota
«/3yuenue opraHoB I[BETKOBOTO
pacTeHus»

0.5

Amnacracosa JLII.
OO01as 6uosIorus.
JunakTnyeckre
Marepuaibsl. — M.:
Benrana-I'pad,
1997

Omnopa Tena opraHu3MoB

Amnacracosa JLII.
OO6m1ast Ouonorusi.
JAnaaKkTHIeCcKue
Marepuaisl. — M.:
Benrana-I'pad,
1997




JIBH>KE€HHE OpPraHu3MOB

Amnacracona JLII.
OO6rast Onoorusi.
JAMaaKTHIECKHUE
MaTrepraibl. — M.:
Benrana-I'pad,
1997

IIntanne opraHn3mMoB

Amnacracosa JLIIL.
OO061uas 6uoIorus.
JunakTuyeckre
Marepuaisl. — M.:
Benrana-I'pad,
1997

[Iutanue MO3BOHOYHBIX
JKUBOTHBIX. [IniieBapuTenpHas
CcHCTeMa YeJIOBEKa

Amnacracona JLII.
OO6mrast Ononorusi.
JnmakTudeckue
Marepuaiibl. — M.:
Benrana-I'pad,
1997

[pIxaHne opranu3mMoB

Amnacracona JLII.
OO061as 61oIorus.
Jnnaktudeckue
Marepuaisl. — M.:
Benrana-I'pad,
1997




I[I)IX&HI/IC ITO3BOHOYHBIX
JKHMBOTHBIX 1 YCJIOBCKA

Amwnacracona JI.IL.
OO6mias Ouoaorus.
JAMaaKTHIECKHUE
Marepuaibl. — M.:
Benrana-I'pad,

1997

TpaHcnopt BemecTB y
OpPraHu3MOB

Amnacracosa JLII.
OO061as 6moIorus.
JnmakTudeckue
Marepuaisl. — M.:
Benrana-I'pad,
1997

KpoBeHocHas cucrema
[I0O3BOHOYHBIX )KMBOTHBIX U
4eJI0BEKa

Amnacracosa JLIL.
OOm1ast Gronorus.
Jnnaktudeckue
Marepuaisl. — M.:
Benrana-I'pad,
1997

Briaenenue y opranusmMon

Amnacracosa JIII.
OO061as 61oIorus.
JnmakTudyeckue
Marepuaisl. — M.:
Benrana-I'pad,
1997




3anmTa y OpraHu3MoB

[Iporpamma no
Oononorny i
obmieoOpazoBareib
HBIX IIKOJI
(cOoopHHK
buonorus. Paboune
MIPOTPaMMBI.
[IpenmeTHast nuHus
y4eOHUKOB «JIuHus
Ku3HI». 10—11

KJIACCBhI: yueO.
rnmocooue s
obmieoOpazoBareinb
HBIX. OpraHU3aluil:
0a30BbIl YPOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.
EdumoBa. — M. :
[Ipocsenienue,
2017




I/IMM}’HHaSI CUCTEMA YCIIOBEKa

[Iporpamma no
Oononorny i
obmieoOpazoBareib
HBIX IIKOJI
(cOoopHHK
buonorus. Paboune
MIPOTPAMMBI.
[IpenmerHas nuHUs
y4eOHHMKOB «JInHMA
xu3H». 10—11
KJIacChI: yueo.
nocooue Juist
obmieoOpazoBareb
HBIX. OpTaHU3ALINN:
0a30BbIl YPOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.
EdpumoBa. — M. :
IIpocsemenue,

2017




PazgpaxxumocTs u perymsnus y
OpraHu3MOB

[Iporpamma no
OMOJIOTUH JIS
obmieoOpazoBareib
HBIX IIKOJI
(cOopHHK
buonorus. Paboune
MIPOTPaMMBI.
[MpenmeTHas JIMHUS
yueOHUKOB «JIMHUS
xKu3Hm». 10—11
KJIacChI: yueo.
nocooue st
obmieoOpazoBareib
HBIX. OpTaHU3aIN:
0a30BbIif YpOBEHB /
B. B. Ilaceunuk, I'.
I'. IBenios, T. M.

EdumoBa. — M. :
IIpocsemenue,
2017

I'ymopasibHas peryssanus u
SHJOKPHUHHAs CUCTEMA
JKUBOTHBIX U YEJIOBEKA

IIporpamma o
OMOJIOTHH IS
obmieobpas3oBareib
HBIX IIKOJI
(cOopHUK
buonorus. Paboune
POTPaMMBI.
[IpenmeTHas JIMHUSL




y4eOHHUKOB «JIMHMS
xu3am». 10—11
KJIACChI: yueO.
nocooue s
obmieoOpazoBareinb
HBIX. OpTaHU3aLUNI:
0a30BbIif ypOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.
EdumoBa. — M. :
IIpocremienue,
2017




DopMBbI pa3MHOKEHUS
OpraHu3MOB

[Iporpamma no
Oononorny i
obmieoOpazoBareib
HBIX IIKOJI
(cOoopHHK
buonorus. Paboune
MIPOTPAMMBI.
[IpenmerHas nuHUs
y4eOHHMKOB «JInHMA
xu3H». 10—11
KJIacChI: yueo.
nocooue Juist
obmieoOpazoBareb
HBIX. OpTaHU3ALINN:
0a30BbIl YPOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.
EdpumoBa. — M. :

[Ipocsemenue, 2017




[TonoBoe pa3zMHOKEHUE

[Iporpamma no
Oononorny i
obmieoOpazoBareib
HBIX IIKOJI
(cOoopHHK
buonorus. Paboune
MIPOTPAMMBI.
[IpenmerHas nuHUs
y4eOHHMKOB «JInHMA
xu3H». 10—11
KJIacChI: yueo.
nocooue Juist
obmieoOpazoBareb
HBIX. OpTaHU3ALINN:
0a30BbIl YPOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.

EdpumoBa. — M. :
IIpocsemenue,
2017

Metios

IIporpamma o
OHOJIOTHH IS
o01eobpazoBartelb
HBIX HIKOJI
(cOopHUK
buonorusa. Pabouue
MIPOTrpaMMBI.




[IpenmerHas muHUS
y4eOHHUKOB «JIMHMS
ku3any. 10—11
KJIACChI: yueO0.
rmocobue Jyist
001eobpazoBarteb
HBIX. OPraHU3aIHN:
0a30BbIif ypOBEHB /
B. B. Ilaceunuk, I'.
I'. Isenos, T. M.
EdpumoBa. — M. :
[Ipocenienue,
2017




["amerorenes. O6pazoBaHue u
pa3BUTHE TOJIOBBIX KIETOK.
JlaGopaTtopHnast pabota
«3y4yeHue cTpoeHus MoOBbIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»»

0.5

IIporpamma o
OMOIOTHH IS
o0meobpazoBarteb
HBIX IIIKOJI
(cOopHUK
buonorusa. Paboune
MIPOTPaMMBI.
[IpenmeTHas nuHUs
y4eOHUKOB «JIMHHS
Ku3HN». 10—11
KJIacChI: yueo.
nocobue s
obmieoOpazoBareib
HBIX. OpraHU3alui:
0a30BbIif YpOBEHB /
B. B. Ilaceunuk, I'.
I'. lIIsenos, T. M.

EdumoBa. — M. :
[Ipocsemenue,
2017




NunuBuayanbHOE pa3BUTHE
OPraHU3MOB — OHTOT'€HE3

[Iporpamma no
OMOJIOTUH JIS
obmieoOpazoBareib
HBIX IIKOJI
(cOopHHK
buonorus. Paboune
MIPOTPaMMBI.
[MpenmeTHas JIMHUS
yueOHUKOB «JIMHUS
xKu3Hm». 10—11
KJIacChI: yueo.
nocooue st
obmieoOpazoBareib
HBIX. OpTaHU3aIN:
0a30BbIif YpOBEHB /
B. B. Ilaceunuk, I'.
I'. IBenios, T. M.

EdumoBa. — M. :
IIpocsemenue,
2017

3akyagKa OpraHOB U TKaHEH U3
3apOI[BIH_I€BBIX JINCTKOB

IIporpamma o
OMOJIOTHH IS
obmieobpas3oBareib
HBIX IIKOJI
(cOopHUK
buonorus. Paboune




MIPOrPaMMBI.
[IpenmeTHas TuHUS
y4eOHUKOB «JIuHUS
xu3am». 10—11
KJIacChI: yueO.
nocobue s
o0mieoOpazoBareib
HBIX. OpraHU3aluin:
0a30Bblii ypOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.
EdumoBa. — M. :
[IpocBenienue,
2017




Poct n Pa3BUTHUEC ) KUBOTHBIX.

JlaGoparophnast pabota
«BbIsABIEHUE TPU3HAKOB
CXOJICTBA 3apOJbIIIEH
MO3BOHOYHBIX KUBOTHBIX)

0.5

[Iporpamma no
Oononorny i
obmieoOpazoBareib
HBIX IIKOJI
(cOoopHHK
buonorus. Paboune
MIPOTPAMMBI.
[IpenmerHas nuHUs
y4eOHHMKOB «JInHMA
xu3H». 10—11
KJIacChI: yueo.
nocooue Juist
obmieoOpazoBareb
HBIX. OpTaHU3ALINN:
0a30BbIl YPOBEHB /
B. B. Ilaceunuk, I'.

I'. lIBenos, T. M.
EdumoBa. — M. :
[Ipocenienue,
2017




Paszmuoxenue u Pa3BUTHUC

pactenuii. JlabopaTtopHas pabora

«CrtpoeHune opraHoB
PAa3SMHOXKCHUA BBICHIUX
pacTeHuin»

0.5

[Iporpamma no
Oononorny i
obmieoOpazoBareib
HBIX IIKOJI
(cOoopHHK
buonorus. Paboune
MIPOTPAMMBI.
[IpenmerHas nuHUs
y4eOHHMKOB «JInHMA
xu3H». 10—11
KJIacChI: yueo.
nocooue Juist
obmieoOpazoBareb
HBIX. OpTaHU3ALINN:
0a30BbIl YPOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.

EdpumoBa. — M. :
IIpocsemenue,
2017

HCTOpI/ISI CTaHOBJICHUA
Pa3BUTHA I'CHCTHUKU KaK HAYKHN

u

IIporpamma o
OHnooruy i
o01eodpazoBarenb
HBIX IIKOJI (COOpHUK




buonorus. Paboune
MIPOTrpaMMBI.
[IpenmeTHas TuHUS
y4eOHUKOB «JIuHUS
Ku3Hu». 10—11
KJIacChI: yueol.
nocobue s
o0mieoOpazoBareib
HBIX. OpraHU3alui:
0a30BblIii ypOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.
EdumoBa. — M. :
IIpocsemenue,
2017




OCHOBHBIE TIOHATHSI U CUMBOJIBI
reHetuku. Jlaboparopnas pabota
«JIpo3oduna Kkak 0OBEKT
T€HETUYECKUX UCCIIEJOBAHUI

0.5

IIporpamma o
OUOJIOTHH IS
o0meobpazoBarteb
HBIX HIKOJI
(cOopHUK
buonorusa. Paboune
MIPOTrpaMMBI.
[IpenmeTHas muHUS
y4eOHUKOB «JInHUS
Jku3Hm». 10—11
KJIaCChI: yueO.
nocobue s
o01eodpazoBartelb
HBIX. OpraHu3aIuin:
0a30BbIif ypOBEHB /

B. B. Ilaceunuk, I'.
I'. IBenios, T. M.
EdumoBa. — M. :
[IpocBenienue,
2017




3aKOHOMEPHOCTH HACJIEIOBaHUS
pU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [IpakTuueckas
pabota "U3yueHue pe3ynbTaToB
MOHOTHOPHIHOTO CKPEIINBaHUs
y apo3opuiier"

0.5

[Iporpamma no
OMOJIOTUH JIS
obmieoOpazoBareib
HBIX IIKOJI
(cOopHHK
buonorus. Paboune
MIPOTPaMMBI.
[MpenmeTHas JIMHUS
yueOHUKOB «JIMHUS
xKu3Hm». 10—11
KJIacChI: yueo.
nocooue st
obmieoOpazoBareib
HBIX. OpTaHU3aIN:
0a30BbIif YpOBEHB /
B. B. Ilaceunuk, I'.
I'. IBenios, T. M.

EdumoBa. — M. :
IIpocsemenue,
2017

[MuTonornyeckrue OCHOBBI
MOHOTHOPHIHOTO CKPEIINBAHUS

IIporpamma o
OUOJIOTHH IS
obmieobpazoBareb
HBIX IITIKOJI




(coopHUK
buonorus. Pabouune
MIPOTPaMMBI.
[IpenmeTHas nuHUA
y4eOHUKOB «JIMHMS
k3. 10—11
KJIACChI: yueO0.
nocobue i
o01eobpazoBarelb
HBIX. OpraHU3aLuil:
0a30BbIif ypOBEHB /
B. B. Ilaceunuk, I'.
I'. Isenos, T. M.
EdpumoBa. — M. :
[IpocBenienue,
2017




AHanM3upyrolIee CKpelnuBaHue.
HenonHnoe nomuHupoBanue

[Iporpamma no
Oononorny i
obmieoOpazoBareib
HBIX IIKOJI
(cOoopHHK
buonorus. Paboune
MIPOTPaMMBI.
[IpenmeTHast nuHus
y4eOHUKOB «JIMHMS
Ku3HI». 10—11
KJIacChI: yueo.
rnmocooue s
o0mieoOpazoBareib
HBIX. OpraHU3alui:

0a30BbIil YpPOBEHB /
B. B. Ilaceunuxk, I.
I'. IBenios, T. M.
EdumoBa. — M. :
[Ipocsenienue,
2017




JuruOpumiHoe CKperuBaHue.
[TpakTideckas pabota
«M3y4eHune pe3ybTaToB
JUTUOPUITHOTO CKPEIIUBAHUS Y
JIPO30(UITBI»

0.5

[Iporpamma no
Oononorny i
obmieoOpazoBareib
HBIX IIKOJI
(cOoopHHK
buonorus. Paboune
MIPOTPAMMBI.
[IpenmerHas nuHUs
y4eOHHMKOB «JInHMA
xu3H». 10—11
KJIacChI: yueo.
nocooue Juist
obmieoOpazoBareb
HBIX. OpTaHU3ALINN:
0a30BbIl YPOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.

EdpumoBa. — M. :
IIpocsemenue,
2017

LuTonornyeckrue OCHOBEI
JTUTHOPUTHOTO CKPEITUBAHUS

IIporpamma o
OHnooruy i
o01eodpazoBarenb




HBIX IITKOJI
(cOopHUK
buonorus. Paboune
MIPOTrpaMMBI.
[IpenmeTHas TuHuUS
y4eOHUKOB «JIuHUS
Ku3Hu». 10—11
KJIacChI: yueO.
nocobue s
o01eobpazoBarteb
HBIX. OpraHU3alui:
0a30BbIif ypOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.
EdumoBa. — M. :
[Ipocsemenue,
2017




CHGHHCHHOG HacCJICJOBaHUC
IMPU3HAKOB

IIporpamma o
OUOJIOTHH IS
o0meobpazoBarteb
HBIX HIKOJI
(cOopHUK
buonorusa. Paboune
MIPOTrpaMMBI.
[IpenmeTHas muHUS
y4eOHUKOB «JInHUS
Jku3Hm». 10—11
KJIaCChI: yueO.
nocobue s
o01eodpazoBartelb

HBIX. OpTaHU3aLUNI:
0a30BbIif ypOBEHB /
B. B. Ilaceunwuk, I'.
I'. Isenos, T. M.
EdumoBa. — M. :
[Ipocsenienue,
2017




XpOMOCOMHasI TEOpUS
HaCJIEICTBEHHOCTH

[Iporpamma no
OMOJIOTUH JIS
obmieoOpazoBareib
HBIX IIKOJI
(cOopHHK
buonorus. Paboune
MIPOTPaMMBI.
[MpenmeTHas JIMHUS
yueOHUKOB «JIMHUS
xKu3Hm». 10—11
KJIacChI: yueo.
nocooue st
obmieoOpazoBareib
HBIX. OpTaHU3aIN:
0a30BbIif YpOBEHB /
B. B. Ilaceunuk, I'.
I'. IBenios, T. M.

EdumoBa. — M. :
IIpocsemenue,
2017

I'eneTuka noina

IIporpamma o
OUOJIOTHH IS




o01eodpazoBarenb
HBIX IIKOJI
(cOoopHHK
buonorus. Paboune
MIPOTrpaMMBI.
[IpenmeTHas TuHUS
y4eOHUKOB «JIuHUS
Ku3Hu». 10—11
KJIacChI: yueO.
nocobue s
o01eodpazoBareb
HBIX. OpraHu3alui:
0a30BbIii ypOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.
EdumoBa. — M. :
IIpocremienue,
2017




I'eroTun xak OeJIOCTHas1 CUCTEMaA

[Iporpamma no
Oononorny i
obmieoOpazoBareib
HBIX IIIKOJI
(cOoopHHK
buonorusa. Pabouue
MIPOTPaMMBI.
[IpenmeTHast nuHus
y4eOHUKOB «JIuHus
Jku3Hmy. 10—11
KJIacChI: yueo.
rnmocooue s

o01eodpazoBartenb
HBIX. OpraHu3aIni:
0a30BbIif ypOBEHB /
B. B. Ilaceunuk, I'.
I'. Isenos, T. M.
EdumoBa. — M. :
[IpocBenienue,
2017




['eHeTnyeckuii KOHTPOIb
pa3BUTHUS PACTEHUH, JKUBOTHBIX
U YeJI0BeKa

[Iporpamma no
Oononorny i
obmieoOpazoBareib
HBIX IIKOJI
(cOoopHHK
buonorus. Paboune
MIPOTPAMMBI.
[IpenmerHas nuHUs
y4eOHHMKOB «JInHMA
xu3H». 10—11
KJIacChI: yueo.
nocooue Juist
obmieoOpazoBareb
HBIX. OpTaHU3ALINN:
0a30BbIl YPOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.

EdpumoBa. — M. :
IIpocsemenue,
2017

HN3MeHYHUBOCTh IMPU3HAKOB.

IIporpamma o




BI/I,I[BI U3MEHYHUBOCTH

OuoJIoruu JIst
o01eobpazoBartenb
HBIX IIIKOJI
(cOopHHK
buonorus. Paboune
MIPOTPaAMMBI.
[IpeameTHas nuHUA
y4eOHHUKOB «JIMHMS
JKu3Hu». 10—11
KJIACChI: yueO.
nocobue i
o01eodpazoBartelb
HBIX. OpraHU3alui:
0a30BbIif ypOBEHB /
B. B. Ilaceunuk, I'.
I'. Isenos, T. M.
EdpumoBa. — M. :
[Ipocsenienue,
2017




Monuduxarmontas
A3MEHYUBOCTD

IIporpamma o
OMOIOTHH IS
o0meobpazoBarteb
HBIX HIKOJI
(cOopHUK
buonorusa. Paboune
MIPOTrpaMMBI.
[IpenmeTHas muHUS
y4eOHUKOB «JInHUS
Jku3Hm». 10—11
KJIaCChI: yueO.

nocobue s
o01eobpazoBartenb
HBIX. OpraHU3alui:
0a30BbIif ypOBEHB /
B. B. Ilaceunuk, I'.
I'. IBeuos, T. M.
EdpumoBa. — M. :
[Ipocsenienue,
2017




BapranunoHHsI psin u
BapHallMOHHAs KPUBas.
JlaboparopHas paboTa
«HccnenoBanue
3aKOHOMEPHOCTEH
MOAU(PUKAITMOHHON
n3MeHunBocTH. [loctpoenue
BapHalOHHOTO psijia U
BAapUALIMOHHON KPUBOI»

0.5

IIporpamma o
OnoJIOruu JIst
o0meobpazoBarteb
HBIX IITKOJI
(cOopHUK
Bbuonorus. Paboune
MIPOTPaMMBI.
[IpenmeTHas nuHUs
y4eOHUKOB «JIMHHS
Ku3HN». 10—11
KJIacChI: yueo.
nocobue s
obmieoOpazoBareib
HBIX. OpraHU3alui:
0a30BbIif YpOBEHB /
B. B. Ilaceunuk, I'.
I'. IBenios, T. M.
EdpumoBa. — M. :
[Ipocsenienue,
2017




I'enoTunmueckas
n3MeHuYnuBOCTh. KoMOMHATUBHAA
NU3MEHYNBOCTD

[Iporpamma no
OMOJIOTUH JIS
obmieoOpazoBareib
HBIX IIKOJI
(cOopHHK
buonorus. Paboune
MIPOTPaMMBI.
[MpenmeTHas JIMHUS
y4eOHUKOB «JIMHHS
xKu3Hm». 10—11
KJIacChI: yueo.
nocoOue Juis
obmieoOpazoBareib
HBIX. OpTaHU3aIN:
0a30BbIif YpOBEHB /
B. B. Ilaceunuk, I'.
I'. IBenios, T. M.
EdumoBa. — M. :
IIpocsemenue,
2017




MyTanuoHHast “3MEHYUBOCTb.
[TpaxTrueckas pabora
«MyTarmu y apo3oduisl (Ha
TOTOBBIX MHKpOIpEnapaTax)»

0.5

[Iporpamma no
Oononorny i
obmieoOpazoBareib
HBIX IIKOJI
(cOoopHHK
buonorus. Paboune
MIPOTPaMMBI.
[IpenmeTHast nuHus
y4eOHUKOB «JIMHMS
Ku3HI». 10—11

KJIACCBhI: yueO.
rnmocooue s
obmieoOpazoBareinb
HBIX. OpraHU3aluil:
0a30BbIl YPOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.
EdumoBa. — M. :
[Ipocsenienue,
2017




3aKOHOMEPHOCTH MYTAI[AOHHOTO
mpoiiecca. DMUTeHETUKA 1
SIIMTCHOMMUKA

[Iporpamma no
Oononorny i
obmieoOpazoBareib
HBIX IIKOJI
(cOoopHHK
buonorus. Paboune
MIPOTPAMMBI.
[IpenmerHas nuHUs
y4eOHHMKOB «JInHMA
xu3H». 10—11
KJIacChI: yueo.
nocooue Juist
obmieoOpazoBareb
HBIX. OpTaHU3ALINN:
0a30BbIl YPOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.
EdpumoBa. — M. :
IIpocsemenue,

2017




I'eneTnka yemoBeKa.
[TpakTrueckas pabora
«CocTaBlicHHE U aHAIIN3
POAOCIIOBHOW»

0.5

[Iporpamma no
OMOJIOTUH JIS
obmieoOpazoBareib
HBIX IIKOJI
(cOopHHK
buonorus. Paboune
MIPOTPaMMBI.
[MpenmeTHas JIMHUS
yueOHUKOB «JIMHUS
xKu3Hm». 10—11
KJIacChI: yueo.
nocooue st
obmieoOpazoBareib
HBIX. OpTaHU3aIN:
0a30BbIif YpOBEHB /
B. B. Ilaceunuk, I'.
I'. IBenios, T. M.

EdumoBa. — M. :
IIpocsemenue,
2017

MeTtoapl METUIIMHCKOU T€HETUKH

IIporpamma o
OMOJIOTHH IS
obmieobpas3oBareib
HBIX IIKOJI
(cOopHUK
buonorus. Paboune
POTPaMMBI.
[IpenmeTHas JIMHUSL




y4eOHHUKOB «JIMHMS
xu3am». 10—11
KJIACChI: yueO.
nocooue s
obmieoOpazoBareinb
HBIX. OpTaHU3aLUNI:
0a30BbIif ypOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.
EdumoBa. — M. :
IIpocremienue,
2017




3HayeHne MEIUIITHCKON
TCHCTUKU B Hpe)IOTBpaHIeHI/II/I n
JICHCHHUU T'CHCTUYCCKUX
3a00I€BaHNH YeI0BEKA

[Iporpamma no
Oononorny i
obmieoOpazoBareib
HBIX IIKOJI
(cOoopHHK
buonorus. Paboune
MIPOTPAMMBI.
[IpenmerHas nuHUs
y4eOHHMKOB «JInHMA
xu3H». 10—11
KJIacChI: yueo.
nocooue Juist
obmieoOpazoBareb
HBIX. OpTaHU3ALINN:
0a30BbIl YPOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.
EdpumoBa. — M. :

[Ipocsemenue, 2017




OCHOBHBIE ITIOHATHUSA CCJICKLIUH.
JlaGoparophnast pabota
«/3yuenue copToB KyIbTYPHBIX
pacTeHHid U TOPOI JOMAIITHUX
YKHUBOTHBIX)»

0.5

[Iporpamma no
Oononorny i
obmieoOpazoBareib
HBIX IIKOJI
(cOoopHHK
buonorus. Paboune
MIPOTPAMMBI.
[IpenmerHas nuHUs
y4eOHHMKOB «JInHMA
xu3H». 10—11
KJIacChI: yueo.
nocooue Juist
obmieoOpazoBareb
HBIX. OpTaHU3ALINN:
0a30BbIl YPOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.
EdpumoBa. — M. :
IIpocsemenue,
2017

MeToab! ceneKIMOHHON paboThl.

JlaGopaTtopHnas pabota
«M3y4eHne MEeTOIOB CeNeKIINU
pacTeHuin»

0.5

IIporpamma o
OHOJIOTHH IS
o01eobpazoBartelb
HBIX HIKOJI
(cOopHUK
buonorusa. Pabouue
MIPOTrpaMMBI.




[IpenmerHas muHUS
y4eOHHUKOB «JIMHMS
ku3any. 10—11
KJIACChI: yueO0.
rmocobue Jyist
001eobpazoBarteb
HBIX. OPraHU3aIHN:
0a30BbIif ypOBEHB /
B. B. Ilaceunuk, I'.
I'. Isenos, T. M.
EdpumoBa. — M. :
[Ipocenienue,
2017




Joctnxenus cenexkuun
pacTeHUI U KUBOTHBIX.
[TpakTuueckas pabota

«lIpuBuBKa pacTeHUI»

IIporpamma o
OMOIOTHH IS
o0meobpazoBarteb
HBIX IIIKOJI
(cOopHUK
buonorusa. Paboune
MIPOTPaMMBI.
[IpenmeTHas nuHUs
y4eOHUKOB «JIMHHS
Ku3HN». 10—11
KJIacChI: yueo.
nocobue s
obmieoOpazoBareib
HBIX. OpraHU3alui:
0a30BbIif YpOBEHB /
B. B. Ilaceunuk, I'.
I'. lIIsenos, T. M.

EdumoBa. — M. :
[Ipocsemenue,
2017




CoxpaHeHHe, HU3YUCHUC U
HCITIOJIBb30BAHUEC I'CHETUYCCKUX

pecypcoB

[Iporpamma no
OMOJIOTUH JIS
obmieoOpazoBareib
HBIX IIKOJI
(cOopHHK
buonorus. Paboune
MIPOTPaMMBI.
[MpenmeTHas JIMHUS
yueOHUKOB «JIMHUS
xKu3Hm». 10—11
KJIacChI: yueo.
nocooue st
obmieoOpazoBareib
HBIX. OpTaHU3aIN:
0a30BbIif YpOBEHB /
B. B. Ilaceunuk, I'.
I'. IBenios, T. M.

EdumoBa. — M. :
IIpocsemenue,
2017

buotexHonorus kak Hayka u
OTpacib IPOU3BOJCTBA.
[TpakTuueckas pabora
«M3y4yeHne o6beKTOB
OMOTEXHOIOT U

0.5

IIporpamma o
OMOJIOTHH IS
obmieobpas3oBareib
HBIX IIKOJI
(cOopHUK
buonorus. Paboune




MIPOrPaMMBI.
[IpenmeTHas TuHUS
y4eOHUKOB «JIuHUS
xu3am». 10—11
KJIacChI: yueO.
nocobue s
o0mieoOpazoBareib
HBIX. OpraHU3aluin:
0a30Bblii ypOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.
EdumoBa. — M. :
[IpocBenienue,
2017




OCHOBHBIE HaIlPaBJICHUS
CHUHTETHYECKON OMOIOTNHA

[Iporpamma no
Oononorny i
obmieoOpazoBareib
HBIX IIKOJI
(cOoopHHK
buonorus. Paboune
MIPOTPAMMBI.
[IpenmerHas nuHUs
y4eOHHMKOB «JInHMA
xu3H». 10—11
KJIacChI: yueo.
nocooue Juist
obmieoOpazoBareb
HBIX. OpTaHU3ALINN:
0a30BbIl YPOBEHB /
B. B. Ilaceunuk, I'.

I'. lIBenos, T. M.
EdumoBa. — M. :
[Ipocenienue,
2017




XpOMOCOMHAs U T€HHAas
WHXEHEPUS

[Iporpamma no
Oononorny i
obmieoOpazoBareib
HBIX IIKOJI
(cOoopHHK
buonorus. Paboune
MIPOTPAMMBI.
[IpenmerHas nuHUs
y4eOHHMKOB «JInHMA
xu3H». 10—11
KJIacChI: yueo.
nocooue Juist
obmieoOpazoBareb
HBIX. OpTaHU3ALINN:
0a30BbIl YPOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.

EdpumoBa. — M. :
IIpocsemenue,
2017

MeaunuHcKue OMOTEXHOJIOTUHU

IIporpamma o
OHnooruy i
o01eodpazoBarenb
HBIX IIKOJI (COOpHUK




buonorus. Paboune
MIPOTrpaMMBI.
[IpenmeTHas TuHUS
y4eOHUKOB «JIuHUS
Ku3Hu». 10—11
KJIacChI: yueol.
nocobue s
o0mieoOpazoBareib
HBIX. OpraHU3alui:
0a30BblIii ypOBEHB /
B. B. Ilaceunuk, I'.
I'. lIBenos, T. M.
EdumoBa. — M. :
IIpocsemenue,
2017




PesepsHblit ypok. IloBTopenue,
0 000011IeHHEe, CUCTEMATH3AIINS
6 3HAHUU

IIporpamma o
OUOJIOTHH IS
o0meobpazoBarteb
HBIX HIKOJI
(cOopHUK
buonorusa. Paboune
MIPOTrpaMMBI.
[IpenmeTHas muHUS
y4eOHUKOB «JInHUS
Jku3Hm». 10—11
KJIaCChI: yueO.
nocobue s
o01eodpazoBartelb
HBIX. OpraHu3aIuin:
0a30BbIif ypOBEHB /

B. B. Ilaceunuk, I'.
I'. IBenios, T. M.

EdumoBa. — M. :
[IpocBenienue,
2017

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

15




11 KVIACC

Ne Tema ypoxka KosmmyecTBo yacos Hara DJIeKTPOHHbIE
Bee | Kontpoa | Ilpakruye | W3YUe | uudposbie
n ro BHBIE CKHe HUS o0pa3oBaTe/bHbIE
/ padoThI padoThl pecypcehl
n
axapoB B.b.,

OBonronmoHHas Teopus Y.
[apsuna

MawmonTtos C.I'.,
Conun HU. OOmiasn
ouostorus: Yue0. ays
10-11 k.
o0mieobpasoar.
VYye0. 3aBeieHuii -
M.: Ipoda, 2005.

JBHoKyIlIME CUIIBbI 3BOJIFOLIUA
BU10B 110 Y. JlapBuHy

axapos B.b.,
MamontoB C.I'.,
Conunna HU. O6mas
ouosiorus: Yue0. mist
10— 11 k.
obmeobpasoar.
VYueb. 3aBeeHuUi -
M.: Ipocda, 2005.




boprba 3a cymecTBoBaHue, 1 axapos B.b.,

€CTECTBCHHBIN 1 Mamonrtos C.I'.,

UCKYCCTBEHHBIN 0TOOpP Conun HU. O6mas
ouonorus: Yueb. s
10— 11 k.
obmieoOpasoar.

V4eb. 3aBeneHuii -
M.: [Ipoda, 2005.

axapos B.b.,
MamontoB C.I'.,
Counn HU. OOmias

dopmupoBaHue ouonorusi: YueoO.
CHHTETUYECKOU TEOPUHU 1 st 10 — 11 .
SBOJIIOLIUU obmieoOpasoar.

V4eb. 3aBeneHuii -
M.: [Ipoda, 2005.

axapos B.b.,
Mawmontos C.I'.,
Conun HU. O6mas

OTalbl 3BOJIIOIIMOHHOTO ouonorus: YueO.
poliecca: MUKPOIBOIIOUS U 1 s 10 — 11 k.
MaKpO3BOJIFOLUS o0meobpasoar.

V4eb. 3aBeieHNH -
M.: JIpoda, 2005.




[Momynsiius — snemMeHTapHas
€IMHUIIA DBOJIIOLIUA

axapos B.b.,
Mamontos C.I'.,
Connn HU. O6mas
ouomorusa: Yueo.
mrsg 10 — 11 ki
o0meobpasoar.
VYye0. 3aBeieHuii -
M.: Ipoda, 2005.

3aKOH T€HETUYECKOTO
paBHoBecus Jx. Xapau, B.

0.5

Puc 3., Crepubepr
M. Ot kneTok K

Baitn6epra. JlaboparopHas
pabora «BrlsiBieHne
W3MEHYMBOCTHU y 0COOeH
OJIHOTO BUIa»

aToMam:
NnmroctpupoBaHHO
€ BBEJICHHE B
MOJIEKYJISIPHYIO
ouomnoruto: Ilep c
anri. — M.: Mup,
1988.

OnemeHTapHbIe (HaKTOPBI
IBOJIOLUH

Puc 3., Ctepubepr
M. Ot kJeTok K
aToMaM:
WnmoctpupoBaHHO
¢ BBCJICHHE B
MOJICKYJISIPHYFO
ouonorwuro: Ilep ¢
anri. — M.: Mup,
1988.




O ekt ocnoBarenst. dpdexr
OyTBUIOYHOTO TOPJIBIIIKA

Puc 3., Ctepubepr
M. Ot kneTok K
aTomMam:
NnnroctpupoBaHHO
€ BBEJICHHE B
MOJICKYJISIPHYFO
ounomnoruro: Ilep ¢
anri. — M.: Mup,
1988.

Murpauuu. M3onauun
MOMYJISIIHIA: Teorpaduueckas,
ounosornyeckas

Puc 3., Crepubepr
M. Ot KJ1eToK K
aToMam:
NnmroctpupoBaHHO

€ BBEJICHHE B
MOJICKYJISIPHYIO
6uonorwuro: Ilep ¢
anri1. — M.: Mup,
1988.

EctectBennslit oTOOp —
HaNPAaBISAIOMUN (aKkTop
3BOJIIOLIAN

Puc 3., Crepubepr
M. Ot k7eTok K
aTomMam:
WnmrocTpupoBaHHO
€ BBEJICHHE B
MOJIEKYJISIPHYFO
ouonoruro: Ilep ¢
anri. — M.: Mup,
1988.




[TosoBoit 0TOOP

Puc 3., Crepubepr
M. Ot kneTok K
aTomMam:
NnnroctpupoBaHHO
€ BBEJICHHE B
MOJICKYJISIPHYFO
ounomnoruro: Ilep ¢
anri. — M.: Mup,
1988.

[IpucnocobneHHOCTH
OpPraHU3MOB KakK pe3yJibTaT
MUKPOIBOIIOIUH.
JlaGopaTtopHnas pabota
«M3yuenue apomopo30B U
UMO0ANANTALIMNA Y PACTECHUN U

0.5

Puc 3., Crepubepr
M. Ot KJ1eToK K
aToMam:
NnmroctpupoBaHHO
€ BBEJICHHE B
MOJIEKYJISIPHY IO

KHUBOTHBIX»

ouonoruro: Ilep ¢
anri. — M.: Mup,
1988.




[Ipumeps! mpucnocobeHuH y
OpPTaHU3MOB:
MOPQOJIOTHUECKHE,
duznonorunyeckue,
OMOXMMHUYECKHUE,

Puc 3., Crepubepr
M. OT KIIETOK K
aToMam:

NnnrocTpupoBaHHO

noseneHuyeckue. Jlaboparopuas
0.5 ¢ BBEJICHHC B

pabota «IIpucmocobneHus
OPraHM3MOB U HX %’IOHeKyH’II?}i_}I’IO
OTHOCHTEIIbHAS HOHOH’II\I/IO-' Mep ¢
1€71€CO00Pa3HOCTE» aHrj. — .. Vinp,

1988.

Puc 3., Crepubepr

M. Ot k1eToK K
Bupn, ero xpurepuu u aToMam:
CTpyKTypa. JlabopaTopHas NnnrocTpupoBanHO
pabora «CpaBHEHHE BUIOB 11O 0.5 € BBCJICHHUC B
MOP(OJTIOTHIECKOMY MOJICKYJIIPHYIO
KPUTEPHIO» 6uonorwuro: Ilep ¢

anri1. — M.: Mup,

1988.
CrpykTtypa BUaa Puc 3., Crepubepr

M. Ort KJIETOK K
aToMaMm:
NnnrocTpupoBaHHO
€ BBCJICHUC B
MOJIEKYJIIPHYIO




ouonorwuro: Ilep ¢
anri1. — M.: Mup,
1988.

BunoobpazoBanue

pe3ynbTaT MUKPOIBOITIOIIUHI

KakK

Puc 3., Crepubepr
M. Ot kJeTok K
aTomMam:
WnmtocTpupoBaHHO
€ BBEJICHHE B
MOJIEKYJISIPHYIO
ouomnoruro: Ilep ¢
anri. — M.: Mup,
1988.

CBs13b MHUKPOSBOJJIOIWH U

SIMUACMHUOJIOINHN

Puc 3., Ctepubepr
M. Ot kneTok K
aToMam:
NnrocTprupoBaHHO
€ BBEJCHHE B
MOJIEKYJISIPHYIO
ouomnoruro: Ilep ¢
anri. — M.: Mup,
1988.

MakposBontonus.

ITaneoHTOIOTHYUECKHE METOIEI

HN3YUCHUA 3BOJIOLUA

Puc 3., Crepubepr
M. Ot kneTok K
aTomMam:
NnnroctpupoBaHHO
€ BBEJICHHE B
MOJICKYJISIPHYFO
ouomnoruro: Ilep ¢
anri. — M.: Mup,




1988.

buoreorpaduueckue MeTosl
U3YYEHHUS IBOJIIOINH

Puc 3., Crepubepr
M. Ot keToK K
aToMam:
NnmroctpupoBaHHO
€ BBEJICHUE B
MOJIEKYJIIPHYIO
ouonorwuro: Ilep ¢
anri. — M.: Mup,
1988.

OMOPHOIIOTHYECKHE U
CPaBHUTEILHOMOP(OIOTHIECK
HNE MCTOAbI U3YUCHUA
3BOJIIOLIUH

VYpoxku obueit
ounonoruu: [Tocobue
st yaurens / B.M.
Kopcynckas, I'.H.
Muponenko, 3.A.
MoxkeeBa, H.M.
Bep3unun. — M.:

[Ipocsemienue,
1986.




MoutekyIapHO-TeHeTUYECKHE,
OMOXHUMHYECKUE U
MaTEMaTHYECKHE METOIBI
W3YUYEHUS HBOJIIOIIUU

Ypoku o0riei
ounonoruu: [locoOue
Jutst yaurtens / B.M.
Kopcynckas, I'.H.
Muponenko, 3.A.
MoxkeeBa, H.M.
Bep3wmus. — M.:
[Ipoceemienue,

1986.

OO6m11e 3aKOHOMEPHOCTH
SBOJIIOLIUU

Ypoku obmiei
ouomnoruu: [Tocodue
Jutst yaurtens / B.M.
Kopcynckas, I'.H.
Muponenko, 3.A.
MoxkeeBa, H.M.
Bepsunun. — M.:

[IpocBemienue,
1986.




AJlaniTBHAs pagualus.
HepaBHoMepHOCTB TEMIIOB
SBOJIFOLINHI

Ypoku o0riei
ounonoruu: [locoOue
Jutst yaurtens / B.M.
Kopcynckas, I'.H.
Muponenko, 3.A.
MoxkeeBa, H.M.
Bep3wmus. — M.:

[Ipocsemienue,
1986.

HayuHnbie runoressl
MIPOUCXOKICHUS KU3HU Ha
3emuie

Ypokwu oOmei
ouonorun: [Tocobue
Jutst yaurtens / B.M.
Kopcynckas, I'.H.
Muponenko, 3.A.
MokeeBa, H.M.
Bep3wmn. — M.:

[Ipoceemienue,
1986.




I[OHay‘lHBIC npeaAcCTaBJICHUA O
3apOXKACHUH KU3HU

Ypoku o0riei
ounonoruu: [locoOue
Jutst yaurtens / B.M.
Kopcynckas, I'.H.
Muponenko, 3.A.
MoxkeeBa, H.M.
Bep3wmus. — M.:

[Ipocsemienue,
1986.

OCHOBHBIE 3TAIIBI
HEOPraHUYECKOM IBOIIOIUU

Ypokwu oOmei
6uonoruu: [Tocobue
Jutst yaurtens / B.M.
Kopcynckas, I'.H.
Muponenko, 3.A.
MokeeBa, H.M.
Bep3wmn. — M.:
IIpocsemenue,
1986.

I'unote3sl 3apOXKACHUSA KU3HU

Ypoku obmieit
ounonoruu: [TocoOue
nuist yaurens / B.M.
Kopcynckas, I'.H.
MuponeHko, 3.A.
MoxkeeBa, H.M.




Bep3unun. — M.:
[Ipocsenienue,
1986.

Uctopus 3emin 1 MeToabI €€
n3yuenus. JlaboparopHas
pabora «M3yuenue u onrcanme
HCKOIIAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY»

0.5

Ypoku o0riei
ouonoruu: [Tocodue
Jutst yaurtens / B.M.
Kopcynckas, I'.H.
Muponenko, 3.A.
Mokeena, H.M.
Bep3wmmn. — M.:

IIpocsenienue,
1986.

HauanpHbIe dTansl
OpFaHI/I‘IeCKOﬁ 3BOJIFOIIUH

Ypokwu o0rmiei
ounonoruu: [TocoOue
Jutst yaurens / B.M.
Kopcynckas, I'.H.
Muponenko, 3.A.
MoxkeeBa, H.M.
Bep3wmmn. — M.:

IIpocsemienue,
1986.

DBOJIOIUS DYKApUOT

Ypoku obmiei
ouonoruun: [Tocooue
nuist yaurens / B.M.
Kopcynckas, I'.H.
Muponenko, 3.A.




Mokeena, H.M.

Bep3wmmn. — M.:
[Ipoceemienue,
1986.

OCHOBHBIE dTaMbI 3BOJIFOIIUHN
pPacTUTEIBHOTO MHPA.
[IpakTuyeckas pabora
«M3y4yeHnne ocobeHHOCTEN
CTPOCHUSI PACTECHHUI Pa3HBIX
OT/ICJIOB)

0.5

Buonorus. O0mas
owmoorus. 10-11
KJI.: y9€OHUK JIJIs1
o0meobpaszoBarenb
HBIX YUPESKICHUN /
A.A.KameHCKkHH,
B.B.Ilaceunuxk,
A.M.Py61oB: - M.,
[IpocBemienue.
2019.

OCHOBHBIC ATaITbI 9BOJIOIHNH
JKUBOTHOI'O MHpa

Buonorusa. O6mas
ouomorus. 10-11
KJI.: y9€OHUK JIJIs1
o0meobpazoBaresnb
HBIX YUPESKICHUH /
A.A Kamenckuii,
B.B.Ilaceunux,
A.M.Py61oB: - M.,
IIpocsenienue.
2019.




DBOIIONHS )KUBOTHBIX.
[IpakTuueckas pabora
«M3y4yenne ocodbeHHOCTEH
CTPOEHHS TIO3BOHOYHBIX
KHBOTHBIX»

0.5

Buonorus. O0mas
ouomnorus. 10-11
KIJI.: Y4eOHHUK TSt
o0rmeobpaszoBarenb
HBIX YUPESKICHUN /

A.A.KameHCKHH,
B.B.Ilaceunuxk,
A.M.PyGroB: - M.,
IIpocsenienue.
2019.

PasButue xu3nu Ha 3eMiie 110
9paM U IIepuogam

Buonorus. O0mas
ouomorus. 10-11
KJI.: y9€OHUK JIJIs1
o01eobpazoBaresb
HBIX YUPESKICHUH /
A.A . KameHCKkui,
B.B.Ilaceunuxk,
A.M.Py6roB: - M.,
IIpocsenienue.
2019.




MaccoBble BEIMUPaHUS —
IKOJIOTUYECKUE KPU3UCHI
IPOLLIOTO

Buonorus. O0mas
owmonorus. 10-11
KIJI.: Y4eOHUK TS
o0mieoOpazoBarenb
HBIX YUPESKICHUN /
A.A.KameHCKHH,
B.B.Ilaceunuxk,
A.M.PyGroB: - M.,
[IpocBemienue.
2019.

CoBpEMEHHBIN IKOJIOTUYECKU I
KpPHU3HC, €T0 OCOOEHHOCTH

Buonorusa. O0mas
ouonorus. 10-11
KIJI.: Y4eOHUK TS
o01mieoOpaszoBarenb

HBIX YUPEKICHUH /
A.A KameHckuid,
B.B.IlaceuHuk,
A.M.PyGroB: - M.,
IIpocsemnienue.
2019.




CoBpeMeHHas cucTeMa
OpPTraHUYeCKOTO MPOILIOTO

Buonorus. O0mas
owmonorus. 10-11
KIJI.: Y4eOHUK TS
o0mieoOpazoBarenb
HBIX YUPESKICHUN /
A.A.KameHCKHH,
B.B.Ilaceunuxk,
A.M.PyGroB: - M.,
[IpocBemienue.
2019.

OCHOBHBIE CUCTEMATUYECKHE
TPYIIbl OPTAaHU3MOB

Buonorusa. O0mas
ouonorus. 10-11
KIJI.: Y4eOHUK TSt
o0mieobpa3oBarenb
HBIX YUPEKICHUH /
A.A . Kamenckui,
B.B.IlaceuHnuk,
A.M.PyGroB: - M.,
IIpocsemnienue.
2019.

AHTpOMONIOrUs — HayKa o
YeJIOBEKe

Buonorusa. O6mas
ouosorus. 10-11
KJI.: y9€OHUK JIJIs1




o01eobpazoBaresnb
HBIX YUPEKIECHUH /
A.A KameHckuid,
B.B.Ilaceunuxk,
A.M.PyGroB: - M.,
IIpocsenienue.
2019.

Pazsurue npeacrasieHuit o
IIPOUCXOXKIEHUN YEJIOBEKA

Buonorus. O0mas
ouonorus. 10-11
KIJI.: Y4eOHHK TSt
o01mieoOpa3oBarenb
HBIX YUPESKICHUN /
A.A.KameHCKkHH,
B.B.Ilaceunuk,
A.M.PyGroB: - M.,
IIpocsenienue.
2019.

MecTo 4enoBeka B CUCTEME
OpPraHUYeCcKOTr0 MHpA.
JlaGopaTtopHnas pabota
«3y4yenune ocobeHHOCTEH
CTPOCHUSI CKEJIeTa YeJIOBeKa,
CBSI3aHHBIX C
MPSIMOXOXKICHUEM)

0.5

buonorus. O6mas
ouonorus. 10-11
KJI.: y9€OHUK JIJIs1
o01eobpazoBaresnb
HBIX YUPEKICHUN /
A.A KameHckuid,
B.B.Ilaceunuxk,
A.M.Py61oB: - M.,
[Ipoceemienue.
2019.

JBrKy1ye cuibl
AHTPOIOTEeHE3a

Buonorusa. O6mas
ouosorus. 10-11




KJI.: y4eOHUK TS
o01mieoOpaszoBarenb
HBIX YUPEKIECHUH /
A.A.KameHCKHH,
B.B.Ilaceunuxk,
A.M.Py61oB: - M.,
IIpocsenienue.
2019.

CooTHOmIEHNE OUOTOTHYECKUX
¥ COLIMANIBHBIX (hPaKTOPOB B
aHTPOIIOTEeHE3e

Buonorus. O0mas
ouoorus. 10-11
KJI.: y9€OHUK JIJIs1
o0rmeoOpazoBarenb
HBIX YUPESKICHUH /
A.A . KameHCKHH,
B.B.Ilaceunuk,
A.M.Py610B: - M.,
[Ipocremienne.
2019.

OCHOBHEBIE CTaaNU
aHTpOTOTeHe3a

Buonorus. O0mas
ouomorus. 10-11
KJI.: Y4eOHUK TSt
o01mieoOpaszoBarenb
HBIX YUPEXKICHUI /
A.A.KameHCKHH,
B.B.Ilaceunuxk,
A.M.Py610B: - M.,
IIpocsenienue.
2019.




[TaneoreneTnka u

Buonornsa. O0mas

maJICOr€HOMHMKAa

ouonorus. 10-11
KII.: Y4eOHUK TS
o01eobpazoBaresnb
HBIX YUPEXKICHUI /
A.A KameHckuid,
B.B.Ilaceunuxk,
A.M.PyGroB: - M.,
IIpocsenienue.
2019.

OBOJTIOLIHS COBPEMEHHOTO
yenoBeKa

Buonorus. O0mas
oumonorus. 10-11
KJI.: Y4eOHUK JIIs1
o0meoOpazoBareb
HBIX YUPEXKICHUI /
A.A KameHckuid,
B.B.Ilaceunuxk,
A.M.Py610B: - M.,
[IpocBemienue.
2019.




UYenoBedyeckue pachl.
[IpakTuueckas pabora
«/3yueHune 3KOIOTUIECKUX
aJlanTalnui 4eI0BeKa

0.5

Buonorus. O0mas
owmonorus. 10-11
KIJI.: Y4eOHUK TS
o0mieoOpazoBarenb
HBIX YUPESKICHUN /
A.A.KameHCKHH,
B.B.Ilaceunuxk,
A.M.PyGroB: - M.,
[IpocBemienue.
2019.

MG)KIII/ICI_[I/IHJ'II/IHapHBIe METOABbI
AHTPOIIOJIOTUHN

Buonorusa. O6mas
ouomorus. 10-11
KJI.: y9€OHUK JIJIs1
o0meobpazoBaresnb
HBIX YUPESKICHUN /
A.A Kamenckuii,
B.B.Ilaceunux,
A.M.Py61oB: - M.,
IIpocsenienue.
2019.




3apoxaeHue U pa3BUTHE
9KOJIOTHH

Buonorus. O0mas
owmonorus. 10-11
KIJI.: Y4eOHUK TS
o0mieoOpazoBarenb
HBIX YUPESKICHUN /
A.A.KameHCKHH,
B.B.Ilaceunuxk,
A.M.PyGroB: - M.,
[IpocBemienue.
2019.

MeToabI SKOIOTHH.
JlaboparopHas paboTa
«M3y4yeHne MeTo10B
9KOJIOTHIECKUX
UCCJIEJOBAHUI

0.5

Buonorusa. O0mas
ouonorus. 10-11
KIJI.: Y4eOHUK TSt
o0mieobpa3oBarenb
HBIX YUPEKICHUH /
A.A . Kamenckui,
B.B.IlaceuHnuk,
A.M.PyGroB: - M.,
IIpocsenienue.

2019.




3HaYeHNUE IKOJIOTUIECKAX
3HAHUU I YeJIOBEKA

Buonorus. O0mas
ouonorus. 10-11
KIJI.: Y4eOHHK TS
o01mieoOpaszoBarenb
HBIX YUPESKICHUN /
A.A.KameHCKkHH,
B.B.Ilaceunuk,
A.M.PyGroB: - M.,
IIpocsenienue.
2019.

Okosorudeckue GpakTopsl

buonorus. O6mas
ouonorus. 10-11
KJI.: y9€OHUK JIJIs1
o0meobpazoBaresnb
HBIX YUPESKICHUN /
A.A KameHckuid,
B.B.Ilaceunuxk,
A.M.Py61oB: - M.,
[Ipoceemienue.
2019.

Abuotnueckue (axropsl. Cer
KaK SKOJIOTUYECKUH (HaKTop.
JlaGopaTtopHnast pabota
«BrIsiBICHHE TIPUCTIOCOOICHUT
OpPTraHU3MOB K BIUSTHHIO CBETa»

0.5

Buonorusa. O6mas
ouomorus. 10-11
KJI.: y9€OHUK JIJIs1
o0mieoOpaszoBarenb
HBIX YUPESKICHUH /
A.A KameHckuid,
B.B.Ilaceunux,
A.M.Py61oB: - M.,




[Ipocsemenue. 2019

AbGuotndeckue GakTopsbl.
Temmepatypa kak
SKOJIOTUYECKHUH (PaKTop.

Buonorus. O0mas
ounomorus. 10-11
KIJI.: Y4eOHHUK TS
o0mieobpaszoBarenb
HBIX YUPESKICHUN /

JlaGopartopHas paboTa 0.5 A.A KaMeHCKHI,
«BrIsBIIEHUE TPUCTIOCOOIEHUI B.B.ITace4nuk,
OpPIraHU3MOB K BIIUSTHHIO A.M.PyGuos: - M.,
TEMIIEPATYPLI» IIpoceemenue.

2019.

Buonorusa. O0mas

6uomnorus. 10-11
AbuoTtnueckue (GpakTopsl. KIJI.: y4€OHMK ISt
BiiaxxHOCTB Kak o0mieobpa3oBarenb
IKOJIOTHYECKuil hakTop. HBIX YUPEKICHUH /
JlaboparopHas paboTa 0.5

«AHaTOMHYECKHE
0COOEHHOCTH pacTeHui u3
Pa3HBIX MECT OOUTaHM»

A.A . Kamenckui,
B.B.IlaceuHnuk,
A.M.PyGroB: - M.,
IIpocsemnienue.
2019.

Cpenpl 00uTaHNs OPraHU3MOB

Buonorusa. O6mas
ounonorus. 10-11
KJI.: y9€OHUK JIJIs1
o01eobpazoBaresnp
HBIX YUPEKICHUI /
A.A KameHckuid,
B.B.Ilaceunuxk,




A.M.PyGroB: - M.,
[Ipoceemienue.
2019.

buosornueckue puTMsl

Buonorus. O0mas
ounonorus. 10-11
KJI.: y9€OHUK JIJIs1
o01eobpazoBaresnb
HBIX YUPESKICHUH /
A.A KameHckuii,
B.B.Ilaceunuxk,
A.M.PyGroB: - M.,
[Ipocsemienue.
2019.

Kuznennsie GpopMmel
OpraHu3MOB

Buonorus. O0mas
owmonorus. 10-11
KJI.: y9€OHUK JIJIs1
o0mieoOpaszoBarenb
HBIX YUPESKICHUH /
A.A.KameHCKHH,
B.B.IlaceuHnuk,
A.M.Py610B: - M.,
[IpocBemienue.
2019.




buotnueckue pakTopsl

Buonorus. O0mas
ouonorusa. 10-11
KIJI.: Y4eOHHUK TSt
o0rmeobpaszoBarenb
HBIX YUPEKICHUI /
A.A.KameHCKHH,

B.B.Ilaceunuxk,
A.M.Py6110B: - M.,
IIpocsenienue.
2019.

3HaueHue OMOTHYECKUX
B3aMMOJICHUCTBHI I
CYIIECTBOBAHMS OPTaHU3MOB B
cpene oOuTaHus

buonorus. O6mas
ounonorus. 10-11
KJI.: y4eOHUK TS
o01eobpazoBaresnb
HBIX YUPEKICHUI /
A.A KameHckuid,
B.B.Ilaceunuxk,
A.M.PyGroB: - M.,
IIpocsenienue.
2019.




DKOJIOTUYECKUE
XapaKTePUCTHKU TOMYJISINAN

Buonorus. O0mas
ouonorus. 10-11
KIJI.: Y4eOHHK TS
o01mieoOpaszoBarenb
HBIX YUPESKICHUN /
A.A.KameHCKkHH,
B.B.Ilaceunuk,
A.M.PyGroB: - M.,
IIpocsenienue.
2019.

OcHOBHbIE TIOKA3aTeNn
MOTYJISILIUK: YUCIICHHOCTD,
IUIOTHOCTh, BO3PACTHAs U
M0JIOBAsI CTPYKTypa

Buonorus. O0mas
ouonorus. 10-11
KJI.: y9€OHUK JIJIs1
o01eobpazoBaresnb
HBIX YUPESKICHUH /

A.A KameHckuii,
B.B.Ilaceunuxk,
A.M.Py6roB: - M.,
[Ipocsenienue.
2019.




OcHOBHBIE TTOKA3aTeIN
MOIYJISILIAN: POXKIAEMOCTD,
MPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPALIUU

Buonorus. O0mas
ouonorus. 10-11
KIJI.: Y4eOHHK TS
o01mieoOpaszoBarenb
HBIX YUPESKICHUN /
A.A.KameHCKkHH,
B.B.Ilaceunuk,
A.M.PyGroB: - M.,
IIpocsenienue.
2019.

DKoJIOru4ecKasi CTpyKTypa
MOMYJIALUU

buonorus. O6mas
ouonorus. 10-11
KJI.: y9€OHUK JIJIs1
o0meobpazoBaresnb
HBIX YUPESKICHUN /
A.A KameHckuid,
B.B.Ilaceunuxk,
A.M.Py61oB: - M.,
IIpocsenienue.
2019.

JvHamuka nonyJisanuu u eé
peryJisiius

Buonorusa. O6mas
ouonorus. 10-11
KJI.: y9€OHUK JIJIs1
o0mieoOpazoBareb




HBIX YUPEKIECHUH /
A.A KameHckuid,
B.B.IlaceuHnuk,
A.M.PyGroB: - M.,
[IpocBemienue.
2019.

KpuBble pocTa YUCIEHHOCTH
nonyJsinud. Kprssie
BBDKUBAHUS

Buonorus. O0mas
ouomorus. 10-11
KIJI.: Y4eOHHK TSt
o0rmieoOpaszoBareb
HBIX YUPEKICHUI /
A.A KameHckuid,
B.B.Ilaceunuxk,
A.M.PyGrioB: - M.,
[Ipocsemienue.
2019.

DKoJjoruveckasi HUIIA BUAA.
JlaGopaTtopHnast pabota
«IIpucnocobnenus cemsiH
pacTEeHUM K pacCEeICHUIO»

0.5

Buonorus. O0mas
ouonorus. 10-11
KJI.: y9€OHUK JIJIs1
o01mieoOpaszoBarenb
HBIX YUPESKICHUH /
A.A.KameHCKHH,
B.B.Ilaceunuxk,
A.M.PyGrioB: - M.,
IIpocsenienue.
2019.

Bun xak cucrema nonyssinqui

Buonorns. O61as
ounonorus. 10-11
KJI.: y9€OHUK JIJIs1




o0mieoOpaszoBarenb
HBIX YUPEKICHUI /
A.A . KameHCKkui,
B.B.Ilaceunux,
A.M.PyGroB: - M.,
IIpocsenienue.
2019.

3aKOHOMepHOCTI/I MNOBCACHUA U
MPII"paI.IPII’I JKHNBOTHBIX

Buonorusa. O6mas
ouomorus. 10-11
KJI.: y9€OHUK JIJIs1
o0meobpazoBaresnb
HBIX YUPESKICHUN /
A.A Kamenckuii,
B.B.Ilaceunux,
A.M.Py61oB: - M.,
[Ipoceemienue.
2019.

Co001ecTBO OpraHu3MoB —
OuoueHo3

buomnorus. O6mas
oumonorus. 10-11
KJI.: Y4eOHUK TSt
o0rmieoOpaszoBareb
HBIX YUPESKICHUN /
A.A KameHckuid,
B.B.Ilaceunuxk,
A.M.Py61oB: - M.,
[Ipocsemienue.
2019.




DKocucTeMa KaK OTKpbITas
cuctema

Buonorus. O0mas
onomnorus. 10-11

KJI.: Y4eOHUK TS
o01meoOpaszoBarenb
HBIX YUPEKICHUH /
A.A.KameHCKHH,
B.B.Ilaceunuxk,
A.M.PyGroB: - M.,
IIpocsenienue.
2019.

KpyroBopot BemecTs 1 NOTOK
OHEPTUHU B SKOCUCTEME

buonorus. O6mas
ouonorus. 10-11
KJI.: Y4eOHUK JIJIst
o0rmieo0pazoBareb
HBIX YUPESKICHUN /
A.A KameHckuid,
B.B.Ilaceunuxk,
A.M.Py61oB: - M.,
[Ipocsemienue.
2019.




OCHOBHBIE TOKA3aTETN
YKOCUCTEMBI

Buonorus. O0mas
ouonorus. 10-11
KIJI.: Y4eOHHK TS
o01mieoOpaszoBarenb
HBIX YUPESKICHUN /
A.A.KameHCKkHH,
B.B.Ilaceunuk,
A.M.PyGroB: - M.,
IIpocsenienue.
2019.

OKOJIOTHYECKHE IMrupaMuJabl

Buonorus. O0mas

ouogorus. 10-11
KIJI.: Y4eOHHUK TSt
o0mieobpa3oBarenb
HBIX YUPESKICHUN /
A.A . KameHCKkui,
B.B.Ilaceunuxk,
A.M.PyGroB: - M.,
IIpocsenienue.
2019.




W3meHneHus cooliiecTs —
CYKIIECCUU

Buonorus. O0mas
ouonorus. 10-11
KIJI.: Y4eOHHK TS
o01mieoOpaszoBarenb
HBIX YUPESKICHUN /
A.A.KameHCKkHH,
B.B.Ilaceunuk,
A.M.PyGroB: - M.,
IIpocsenienue.
2019.

IIpupoaHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOPEN 1 OKEAHOB

buonorus. O6mas
ouonorus. 10-11
KJI.: y9€OHUK JIJIs1
o0meobpazoBaresnb
HBIX YUPESKICHUN /
A.A KameHckuid,
B.B.Ilaceunuxk,
A.M.Py61oB: - M.,
[Ipoceemienue.
2019.




[TpupoaHbIe SKOCUCTEMBI.
DKOCHUCTEMBI TYH/IP, JIECOB,
CTeleH, IMyCThIHb

Buonorus. O0mas
ouonorus. 10-11
KIJI.: Y4eOHHK TS
o01mieoOpaszoBarenb
HBIX YUPESKICHUN /
A.A.KameHCKkHH,
B.B.Ilaceunuk,
A.M.PyGroB: - M.,
IIpocsenienue.
2019.

AHTpOHOFCHHBIe 9KOCHCTEMbI

buonorus. O6mas
ouonorus. 10-11
KJI.: y9€OHUK JIJIs1
o0meobpazoBaresnb
HBIX YUPESKICHUN /
A.A KameHckuid,
B.B.Ilaceunuxk,
A.M.Py61oB: - M.,
IIpocsenienue.
2019.

Yp6oskocucTemsl.
[IpakTuyeckas pabora
« 3yuenue u onucanue
ypPOOIKOCHCTEMBD)

0.5

Buonorusa. O6mas
ouomorus. 10-11
KJI.: y9€OHUK JIJIs1
o0mieoOpaszoBarenb
HBIX YUPESKICHUH /
A.A KameHckuid,
B.B.Ilaceunux,
A.M.Py61oB: - M.,
IIpocsenienue.




2019.

3aKOHOMEPHOCTH
(dbopMHpPOBaHUS OCHOBHBIX
B3aUMOJICVICTBUI OPraHU3MOB
B DKOCHCTEMAaX

Buonorusa. O6mas
ouomorus. 10-11
KJI.: y9€OHUK JIJIs1
o01mieoOpazoBarenb
HBIX YUPESKICHUH /
A.A . KameHckuid,
B.B.Ilaceunux,
A.M.Py61oB: - M.,
[Ipocsenienue.
2019.

MexaHu3MEbI BO3ACHUCTBUA
3arpsi3HEHUI pa3HBIX THUIIOB Ha
CyOOpraHU3MEHHOM,
OpraHU3MEHHOM,
MOMYJIALIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

buomnorus. O6mas
ouomorus. 10-11
KJI.: Y4eOHUK JIIs1
o0meobpazoBaresnb
HBIX YUPESKICHUH /
A.A KameHckuii,
B.B.Ilaceunuxk,
A.M.Py61oB: - M.,
IIpocsenienue.
2019.




buochepa —
obmiernaneTapHas 000JI04Ka
3emiu

Buonorus. O0mas
ouonorus. 10-11
KIJI.: Y4eOHHK TS
o01mieoOpaszoBarenb
HBIX YUPESKICHUN /
A.A.KameHCKkHH,
B.B.Ilaceunuk,
A.M.PyGroB: - M.,

IIpoceemenue. 2019

VYuenne B. U. Bepnaackoro o
ounocdepe

buonorus. O6mas
ounonorus. 10-11
KJI.: y4eOHUK TS
o01eobpazoBaresnb
HBIX YUPEKICHUI /
A.A KameHckuid,
B.B.Ilaceunuxk,
A.M.PyGroB: - M.,
IIpocsenienue.
2019.




3aKOHOMEPHOCTHU
CylIeCTBOBaHMS OHOChepshI

Buonorus. O0mas
ouonorus. 10-11
KIJI.: Y4eOHHK TS
o01mieoOpaszoBarenb
HBIX YUPESKICHUN /
A.A.KameHCKkHH,
B.B.Ilaceunuk,
A.M.PyGroB: - M.,
IIpocsenienue.
2019.

KpyrosopoTs! BemecTs u
OMOTreOXUMHUYECKUE LIUKJIIBI

Buonorus. O0mas
ouomorus. 10-11
KJI.: y9€OHUK JIJIs1
o0meobpazoBaresnb
HBIX YUPESKICHUN /
A.A KameHckuid,
B.B.Ilaceunuxk,

A.M.Py6roB: - M.,
[Ipocsenienue.
2019.




3oHanpHOCTH OHMochepsl.
OcHOBHBIE OUOMBI CYIIN

Buonorus. O0mas
ouonorus. 10-11
KIJI.: Y4eOHHK TS
o01mieoOpaszoBarenb
HBIX YUPESKICHUN /
A.A.KameHCKkHH,
B.B.Ilaceunuk,
A.M.PyGroB: - M.,
IIpocsenienue.
2019.

YcroiuuBocTh 6Hochepsl

buonorus. O6mas
ouonorus. 10-11
KJI.: y9€OHUK JIJIs1
o0meobpazoBaresnb
HBIX YUPESKICHUN /
A.A KameHckuid,
B.B.Ilaceunuxk,
A.M.Py61oB: - M.,
[Ipoceemienue.
2019.

DKoJOoTHYECKHUE KpHU3UCBI U UX
IMPHUYUHBI

Buonorusa. O6mas
ouoorus. 10-11
KJI.: y9€OHUK JIJIs1
o0mieoOpazoBareb
HBIX YUPESKICHUH /
A.A KameHckuid,




B.B.Ilaceunuxk,
A.M.PyGroB: - M.,
IIpocsenienue.
2019.

BosneiicTBue uenoBeka Ha
ouochepy

Buonorus. O0mas
ouoorus. 10-11
KIJI.: Y4eOHUK TSt
o0rmieo0pazoBarenb
HBIX YUPEKICHUI /
A.A.KameHCKHH,
B.B.Ilaceunuxk,
A.M.PyGroB: - M.,
[Ipocremienne.
2019.

AHTpPOINOreHHOE BO3JICHCTBUE
Ha PaCTUTEJIbHBIN U )KUBOTHBIN
MUD

Buonorusa. O0mas
ouonorus. 10-11
KIJI.: Y4eOHHK TSt
o01mieoOpaszoBarenb
HBIX YUPEKICHUN /
A.A.KameHCKkHH,
B.B.Ilaceunuk,
A.M.PyGroB: - M.,
IIpocsenienue.
2019.

OxpaHa npuposl

Buonorus. O0mas
ouonorus. 10-11
KJI.: y9€OHUK JIJIs1
o01eobpazoBaresnb
HBIX YUPESKICHUH /




A.A.KameHCKHH,
B.B.Ilaceunuxk,
A.M.PyGroB: - M.,
IIpocsemnienue.
2019.

OCHOBHBIE IPUHITUIIBI
YCTOMYMBOTO Pa3BUTHUSA
YEJIOBEYECTBA U IPUPOJIbI

Buonorus. O0mas
ouomorus. 10-11
KJI.: y9€OHUK JIJIs1
o01eobpazoBaresb
HBIX YUPESKICHUH /
A.A . KameHCKui,
B.B.Ilaceunuxk,
A.M.Py6roB: - M.,
[Ipocsemienue.
2019.

PanmonansHoe
PUPOIOIIOIB30BAHUE U
COXpaHEHHE OMOJIOTHYECKOTO
pa3HooOpasus 3emin

Buonorus. O0mas
ouoorus. 10-11
KJI.: y9€OHUK JIJIs1
o0rmieo0pazoBarenb
HBIX YUPESKICHUH /
A.A . KameHCKHH,
B.B.Ilaceunuk,
A.M.Py610B: - M.,
[Ipocremienne.
2019.




O06001IEeHNE 110 TEME
«MuKpo3BOJIIOLUA U €€
pe3yabTaThD»

Buonorus. O0mas
ouomnorus. 10-11
KIJI.: Y4eOHHUK TSt
o0rmeobpaszoBarenb

HBIX YUPESKICHUN /
A.A KameHckuii,
B.B.Ilaceunuk,
A.M.PyGroB: - M.,
IIpocsenienue.
2019.

O00011IeHNE TTO TEME
«MakpoaBouronus u e€
pe3yJIbTaThD)

buonorus. O6mas
ounonorus. 10-11
KJI.: y4eOHUK TS
o01eobpazoBaresnb
HBIX YUPEKICHUI /
A.A KameHckuid,
B.B.Ilaceunuxk,
A.M.PyGroB: - M.,
IIpocsenienue.
2019.




O00011IeHNE IO TEME
«[IpoucxoxaeHue u pa3BUTHE
JKA3HU Ha 3eMIiie»

Buonorus. O0mas
ouonorus. 10-11
KIJI.: Y4eOHHK TS
o01mieoOpaszoBarenb
HBIX YUPESKICHUN /
A.A.KameHCKkHH,
B.B.Ilaceunuk,
A.M.PyGroB: - M.,
IIpocsenienue.
2019.

O00011IeHNE IO TEME
«IIpoucxokacHHEe Yea0BeKa —
AHTPOIIOTEHE3Y

Buonorns. O61as
ononorus. 10-11
KJI.: y9€OHUK JIJIs1

o0meobpaszoBarenb
HBIX YUPEKICHUH /
A.A.KameHCKkHH,
B.B.Ilaceunuxk,
A.M.PyGroB: - M.,
[IpocBemienue.
2019.




O00011IeHNE TTO TEME
«IKOJIOTUS — HAyKa O
B3aMMOOTHOIICHHSIX
OpPTaHU3MOB»

Buonorus. O0mas
ouonorus. 10-11
KIJI.: Y4eOHHK TS
o01mieoOpaszoBarenb
HBIX YUPESKICHUN /
A.A.KameHCKkHH,
B.B.Ilaceunuk,
A.M.PyGroB: - M.,
IIpocsenienue.
2019.

O00011EeHNE 110 TEME
«Opranusmel 1 cpena
o0UTaHUS

buonorus. O6mas
ouonorus. 10-11
KJI.: y9€OHUK JIJIs1
o0meobpazoBaresnb
HBIX YUPESKICHUN /
A.A KameHckuid,
B.B.Ilaceunuxk,
A.M.Py61oB: - M.,
[Ipoceemienue.
2019.

O00011IeHNE TTO TEME
«DKOJIOTUs BUIOB U

Buonorusa. O6mas
ouosorus. 10-11




MOMYJIALIAA»

KJI.: y9€OHUK JIJIs1
o0mieoOpaszoBarenb
HBIX YUPESKICHUN /
A.A KameHckuid,
B.B.Ilaceunux,
A.M.Py61oB: - M.,
[Ipocsenienue.
2019.

O06001IEeHNE 110 TEME

Buonorusa. O6mas
ouonorus. 10-11
KJI.: y9€OHUK JIJIs1
o01eobpazoBaresnb
HBIX YUPEKICHUI /

0 | «buochepa — rmodanpHas 1 A.A KameHckuil,
2 | skocucreMa» B.B Iaceunri,
A.M.Py6roB: - M.,
IIpocsenienue.
2019.
OBUIEE KOJIMYECTBO YACOB 10
110 [IPOTPAMME 2 73







YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3ATEJIBHBIE YUEBHBIE
MATEPHUAJIbBI JJIAA YHEHUKA

. buonorus, 10 knacc/ Ilaceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u
npyrue;non  pepgakumert  Ilaceunnka  B.B., AxkuumoHepHoe — 00IIEeCcTBO
«H3naTenscTBO

«IIpocseienue»

. buonorus, 11 xmacc/ AradonoBa N.b., CuBormazor B.M., OOmiecTBO ¢
OrpaHU4YEHHOU OTBETCTBEHHOCTHIO «[PODAY»; AKIMOHEpHOE 0011IECTBO
«3narensctBO «IIpocBeenue»

. buonorus, 11 kinacce/ boponun I1.M., Jpimmun .M., Cadauna O.B.; nox
penakmueit [llymuoro B.K., JIpimmuia I'.M., AkiimonepHoe o0I111eCcTBO
«M3parenscTBO «IIpocBeeHuey

. buonorus, 11 kmacc/ Baxpyme A.A., EcekoB K.IO., Ilyropkun A.Il.,
[Tyropkuna H.A., PommonoBa E.M., CanpamkoBa E.M., OO6mectBo ¢
OrPaHUYEHHON OTBETCTBEHHOCTHIO «baaccy»

. buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u
npyrue; noja peaakuueit [laceunuka B.B., AkironepHoe 06111ecTBO
«M3parenscTBO «IIpocBenieHue

. buonorusi. buonoruueckue cucrembl u mpouecchl, 10 kmacc/ Tepemon
A.B.,

[Terpoconra P.A., OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « MO ]

MHEMO3HNHA»



. buonorusi. buonoruueckue cucrembl u mpouecchl, 11 kmacc/ Tepemos
A.B.,

[TerpocoBa P.A., OOmecTtBo ¢ orpaHudeHHONW OTBETCTBEHHOCTBhIO «HOIL]
MHEMO3U1HA»

. buonorus. O6mas ouonorusi, 10 knacc/ 3axapoB B.b., Mamonto C.I'.,
Conun H.U., 3axapoBa E.T.; mox pemakumeit 3axapoa B.B., O6miectBo ¢
OTPAaHUYCHHOM  OTBETCTBEHHOCTHIO «J[PODAY»; AxkuuoHepHoe 0OIIECTBO
«M3maTenscTBO

«IIpocsemienue»

[Tporpamma no Guosioruu ijst 001e00pa3oBaTeNbHBIX KO (cOOpHUK bronorusi.
PaGouune nporpammel. [IpeaqmeTtnas nuaus yueOHUKOB «JImaMs xu3am». 10—11
KJIACChI: yuel. mocobue 1ist o0eo0pa3oBaTeIbHBIX. OpraHU3aInii: 0a30BBIN
ypoBesb / B. B. Ilaceunuk, I'. I'. [lIsenos, T. M. EpumoBa. — M. :

[Ipocenienue, 2017

METOANYECKHUE MATEPHUAJIBI JIJISI YUUTEJIA
1. Amnactacoa JI.I1. O6mias 6uosiorust. Jlugakrudaeckue Matepuaiibl. — M.:

Benrana-I'pad, 1997.

2. borganoBa T.JI., ComomoBa E.A. buonorus. CropaBoyHUK —JId

CTapIIEKIACCHUKOB U MocTynamux B By3bl. — M.: ACT-mipecc, 2006.



3. bonropa U.B. CoopHuk 3amad mo oOmield OMOIOTHH ISl TTOCTYTHAIOMNUX B

BVY351. — M.: Onukc 21 Bek, 2005.

4, 3axapoB B.b., MamonTtoB C.I'., Conun HU. O6mas 6uonorus: Yued. mis
10 —11 kn. o6mieobpazoar. Yue0. 3aBenenuii - M.: Jlpoda, 2005.

5. Puc 3., Crepubepr M. Ot xnetok Kk aromam: WmmocTpupoBaHHOE

BBEJICHHE B MOJIEKYJIsIpHYI0 Onosoruto: [lep ¢ anrn. — M.: Mup, 1988.

6. Cyxosa T.C., Ko3nora T.A., Connn H.1. O6mast 6nonorus. 10 — 11 .

Pabouas terpans k yueOHuky / moa pea. B.b. 3axaposa. — M.: [Ipoda, 2003.

7. VYpoku obuieit ouonoruu: [locodue pist yuutens / B.M. Kopcynckas, I'.H.

Muponenko, 3.A. Mokeesa, H.M. Bep3unun. — M.: [Ipocsenienue, 1986.

8. KpukcynoB E. A., [laceunuk B. B. Dxomorus. 10 (11) knacc: Yueb. mns

omeobpasoBar. yueb. 3aBeieHuil. S-¢ u3., mopad. M.: JIpoda, 2001. — 256

9. Peitmepc H. ®. Kpartkuii cioBapb OMOJOTMYECKUX TepMUHOB: KH. ms

yuutend. — 2-¢ uza. M.: [Ipocsenienue, 1995. — 368 c.



10. Peitmepc H. ®. Hauvama »skonorudeckux 3HaHuil.M.: WM3matenbcTBO

MHDOIIY,1993. - 261 c.

11. DOnaummknonenus it aeteu. I'nas. Pea. B. A. Bomoaun.M.: ABanra+, 2001.
— 448 c.

12.  Bepswmn H.M., Kopcynckas B.M. OOmas Meroawka NpernogaBaHUs

ouosorun. — M.: [IpocBemenue, 1986.

13. 3axapos B.b, Mycrapun A.I'. OOmias OuoNOrHsi: TECTHI, BOMPOCHI,

3aganus. — M.: [Ipocsenienue, 2003.

14. HUsanosa T.B., KamunoBa I'.C., Msarkoa A.H. COopHukK 3amaHuil Mo

obmeit ouosnorun. — M.: [Ipocsemenue, 2002.

15. Mwummna H.B. 3amanus nmmus camocTosTENbHOM pabOThI MO  OOTMIEH
ouosoruu.

11 knacc. — M.: IIpocsemienue, 1985.

16. Iumkunckas H.A. I'enetuka u cenexkuusi: Teopus. 3amanuss. OTBETHI. —

Caparos: JIunei, 2005.



HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

http://ebio.ru/ - DnexTponHsbIil yueOHUK «buosorus». ColnepKUT BCe pa3aeibl
ouosnornu: 60TaHUKY, 300JI0THIO, AHATOMHIO M (PU3HUOJIOTHIO YEJIOBEKA, OCHOBBI
IIUTOJIOTUH W TEHETHKH, SBOIIOIIMOHHYIO TEOPHIO U IKOJIOTHIO. MOXKeT OBITh

PCKOMCHAOBAH Y4YalllUMCs IJIA CaMOCTOSITEJIbHOM pa60TI>I.
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