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MHOACHUTEJBHASA 3AIINCKA

[Iporpamma no yue6HOMY mnpeametry "buonorus" (manee - 6uomorus) Ha
YpOBHE CpeiHero o01iero oopasoBanusi pazpaborana Ha ocHoBe DeepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O06 ob6pazoBanuu B Poccuiickoit
Oeneparuny, GI'OC COO, KoHueniuu mnpenogaBaHus y4eOHOTO IpeaMera
«buonorus» W OCHOBHBIX TOJIOKEHHM (denepanbHO padodeil MmporpamMmbl
BOCITUTAHUSI.

VYuebnsii peamet «buonorus» yriyonéunoro ypoBus uzydenus (10-11
KJIACChl)  SIBISIETCS  OJHUM M3  KOMIIOHEHTOB  MPEAMETHOM  00JacTH
«EctecTBeHHO-HayuHble npeameTel». CornacHo mnonoxeHusm PI'OC COO
npoduiibHbIe y4eOHBbIE NPEIMEThI, H3ydyaeMble Ha YriayOJEHHOM YpPOBHE,
SIBJISIIOTCS crocoOooM auddepeHimanun o0ydeHusl Ha YPOBHE CPEIHET0 0OIIEeTro
o0pa3oBaHMsl M MPU3BAHBI OOECMEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0IMM, CpEeIHUM OOIIHUM, CpEeAHHM MNPOGEeCCUOHATBHBIM W  BBICHIUM
oOpazoBanueM. B To jxe BpeMsi Kaxkablii U3 3TUX YUEOHBIX MPEIMETOB JOHKECH
ObITb OPUEHTUPOBAH HA TMPUOPUTETHOE pEIICHHE 00pa3oBaTEIbHBIX,
BOCITUTATEIbHBIX M Pa3BUBAIONIMX 3aJ7a4, CBS3aHHBIX C MpodopueHTaIUEH
oOydJaronmuxcsi M CTUMYJIUPOBAaHHMEM HHTEpeca K KOHKPETHOW OO0JacTH
HAyYHOTO 3HAHMS, CBSI3aHHOTO C OWOJOTHMEH, MEAUIMHON, HKOJIOTHEMH,
MICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma no yue6HOMY mpenmery "buonorus”" na€t npeacTtaBieHHE O
IeIW W 3a7a4ax U3ydeHus ydeOHoro npeameta «buomnorus» Ha yriyOn€HHOM
ypOBHE, omnpenensieT o0s3aTenbHoe (MHBApUAHTHOE) MPEIMETHOE COJIep KaHue,
€ro CTPYKTYpHpOBaHHUE MO pa3jeiaM W TeMmaM, pachpelelieHue Mo Kiaccam,
PEKOMEHJIyeT IMOCJEA0BATEIbHOCTh U3YYCHHUSI yU4eOHOTO MaTepualia ¢ yu4éTom
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOIO Mpoiiecca,
BO3pPACTHBIX OCOOCHHOCTEW oOydarommxcs. B mporpamme 1o Ouosioruu
pean30BaH MPUHIIMI MPEEMCTBEHHOCTH C HU3yYe€HHWEM OHMOJIOTMM Ha YpPOBHE
OCHOBHOro o0Omiero oOpa3oBaHus, Omarogaps dYemMy IPOCMAaTPUBACTCS
HANPaBJICHHOCTh HA TOCJEIYIONIEe pa3BUTHE OMOJOTUYECKUX 3HAHHM,
OPUEHTHUPOBAHHBIX HA (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIIUICHUSI, TPECTABICHUH O 3JI0POBOM OOpa3e >KU3HU, Ha
BOCITUTaHUE OEpe)HOT0 OTHOIICHUS K OKpYKalIllew mpupojHoil cpeae. B
mporpamMme Mo OMOJIOTUM TaKXe MOKa3aHbl BO3MOKHOCTH Y4€OHOTO MpeameTa
«buonorus» B peammzanuun  TpeboBanmiit ®I'OC COO Kk TUTAHHPYEMBIM
JTUYHOCTHBIM, METANPEAMETHBIM U TPEAMETHBIM pe3ysibTaTaM OOy4YeHUsS W B
(dbopMHpPOBAaHNY OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOU JEATEIHLHOCTH
0OydJaroIuxcsi M0 OCBOCHUIO COJEPKaHUSI OMOJIOTHYECKOTO 00pa3oBaHUSI HA
YpOBHE cpesiHero o0iero 0opa3oBaHusl.

VYuebnpii mpenmer «buonorus» Ha  ypoBHE CpeIHEro  OOIIeTro
oOpa3oBaHHs 3aBepiiaeT OHWOJOTHYECKOe oOpa3oBaHHWE B  IIKOJIE H
OPUEHTHUPOBAH Ha PACHIMPEHHUE U yriayOJeHue 3HAHUNA 0OYyJaronIuXcsi O )KHUBOU
MPUPOJIE, OCHOBAX MOJICKYJSIPHOM M KIIETOYHOW OHMOJIOTUM, dMOPHUOJIOTHUU U
OMONOTUN Pa3BUTHSI, TEHETUKU, CEJICKIIMH, OMOTEXHOJOTUU, IBOJIIOIMOHHOTO
YYECHHS ¥ DKOJIOTHH.

Nzyuyenne yuebHOro mpenmera «buonorus» Ha yriyOleHHOM YpOBHE
OPHEHTHUPOBAHO HA MOJATOTOBKY OOYYAIOMIMXCS K MOCTEAYIOMEMY MOTYYSCHUIO
Owonornyeckoro oOpa3oBaHWsI B By3aX W OpraHU3alUsIX CpPEIHETO
nmpodecCHoHATbHOTO 00pa3oBanus. OCHOBY €ro COJIEpKaHUS COCTaBJISIET
cucteMa OMOJIOTUYECKUX 3HAHUH, MOTYYEHHBIX TIPU U3YYCHUU 00yUJaIOIIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3lesioB OWOJIOTMHM Ha  YPOBHE



OCHOBHOTO o0Imero oopazoBanusi, B 10—11 kiaccax 3TH 3HAHUS MOJTY4YalOT
passutHe. Tak, paciiupeHsl U yriayOiaeHbl OMOIOTHYECKUE 3HAHUSL O PACTCHUSIX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHu3Me  4YelioBeKa,  OOIIUX
3aKOHOMEPHOCTSIX ~ KU3HM, JIOMOJHHUTEIbHO BKJIIOYEHBI  OHOJIOTMYECKHE
CBEJICHUSI TPUKJIAJHOTO U TOUCKOBOIO XapakTepa, KOTOPbIE MOXHO
UCIIOJIb30BaTh KAaK OPUEHTUPBI [JIs TOCIEIYIOUIEro BbIOOpa Mpodeccuu.
Bo3moskHa Takke MHTerpaiusi OMOJOTMYECKUX 3HAHUUA C COOTBETCTBYIOIIUMU
3HAHUSIMU, TOJYYEHHBIMU OOYYaIOIIUMHCS TPU U3YYCHUH (PUMKH, XUMUH,
reorpaduu U MaTEMaTUKH.

Crpyktypa mporpaMMmbl mo ydeOHoMy mpeametry "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBI M SBOJIONMOHHBIMA MOAXOABl K H3YYEHUIO OHOJIOTHH.
CorynacHO WM, W3Yy4aloTCs CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEpPHBIC IS
KUBBIX CUCTEM Pa3HOTO YPOBHs OpraHU3aIllUU, BOJIOUHA OPTraHUYECKOTO MUpPa
Ha 3emJie, COXpaHEHHs] OMOJIOTMYECKOr0o pa3HooOpas3usi mianetbl. Tak, B 10
KJIacC€ M3y4yaloTCs OCHOBBI MOJICKYJISIPHOW M KIETOYHOM  OHOJIOTHH,
AMOPHUOJIOTUN U OMOJIOTHUH PA3BUTHS, TEHETUKHU U CEJICKIIUU, OMOTEXHOJOTUU U
CUHTETUYECKON OWOJOTUH, aKTYaJu3UpPYIOTCS 3HAHUS OO0ydYarouuxcsi II0
O0oTaHUKe, 300JI0TMH, aHaToMuH, (Qusnonorun uyenoBeka. B 11 kmacce
U3y4aroTcs SBOJIIOIIMOHHOE YUYE€HHE, OCHOBBI SKOJIOTUU U yueHHe 0 buocdepe.

VYyeOuniii npenmer «buonorus» TpU3BaH  00ECIEUUTH OCBOCHHE
oOyJaronuMucss OMOJOTUYECKUX TEOPUM U 3aKOHOB, WUJCH, MPUHIUIIOB H
paBui, JIEKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI
MUpa, 3HAHUN O CTPOEHUH, MHOTOOOpa3HH U OCOOCHHOCTAX KIIETKH, OPraHU3Ma,
MOMYJISIMN, OUOIIEH03a, SKOCUCTEMBI, O BBIJIAIOIINUXCS HAYYHBIX JTOCTHKCHUSX,
COBPEMEHHBIX  HCCIICIOBAHUAX B  OHWOJOTHUH, TPUKIAJAHBIX  ACIEKTaX
Ouonornueckux 3HaHuWW. [l pa3BuTHA W MOJJAEpKaHUS ~ WHTEpeca
oOydarormuxcst K  OWOJOTMM  Hapsiy CO  3HAYUTENIBHBIM  00BEMOM
TEOPETUYECKOr0 Marepuajga B COJEpKaHUU TPOrpaMMbl 1O  OHUOJIOTHU
MPEIYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHUS W Pa3BUTHUS TOW WU
WHOUM 0051acTh OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX yUEHBIX B
perieHre BaKHEHIIINX OMOJIOTUYECKHUX U IKOJIOTHYECKUX MPOOIIEM.

Lens wusydenuss yuebOHoro mnpenmera «buonorus» Ha yriayoaéHHOM
ypOBHE —  OBJAJCHUE OOYyYalOUMMHUCA 3HAHUAMH O  CTPYKTYpPHO-
(GYHKIIMOHATBHOM ~ OpraHW3allud  JKUBBIX CHCTEM pa3HOTO paHra u
MpruoOpETEHNUE YMEHHM HCTIOIB30BaTh 3T 3HAHUS B (DOPMUPOBAHUM UHTEpPECa K
omnpenenéHHoOn obacTh TPOGECCHOHAILHOM JEATECIbHOCTH, CBS3aHHOM C
Ouonoruel, WIM K BBHIOOPY Y4eOHOTO 3aBelNEHUS JUIA TPOJIOJIKEHUS
OHOI0rHUecKoro o0pa3zoBaHusl.

JlocTikenne 1ienw u3ydeHus yuyeOHoro mnpeamera «buonorus» Ha
yriay0inEHHOM ypOBHE 00€CTIEYnBACTCS PEIICHUEM CIEAYIONINX 3a1a4:

OCBOEHHE OOYyYaIOIUMUCS CHUCTEMbl OHMOJOTMYECKMX 3HaHUU: 00
OCHOBHBIX OWOJIOTHYECKUX TEOPHSAX, KOHIEMIUIX, TUIOTE3aX, 3aKOHaXx,
3aKOHOMEPHOCTSIX M TpaBWjIaX, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-
HAy4YHYI0 KapTUHYy MHpa; O CTPOCHHH, MHOT0OOpa3ud U OCOOCHHOCTSAX
OMONOTUYECKNX CUCTeM (KJIeTKa, OpPTaHW3M, MOMYJISIWs, BHI, OHMOTeOIeHO3,
ouocdepa); O BBIAMOIMIMXCS OTKPBHITUAX M COBPEMEHHBIX HCCIICOBAHUSIX B
OMOJIOTHH;

O3HaKOMJIEHHE OOYYaroIIMXCS C METOJaMH IMO3HAHUS >KUBOM MPHUPOJBI:
HCCJIEIOBATEIbCKUMU  METOJaMH  OMOJIOTHYECKUX HayK (MOJICKYJSPHOW U
KJIETOYHOW OMONOTHH, 3MOPHOJIOTHM M OWOJIOTUM DPAa3BUTHUS, TEHETUKU U
CENIeKIIMY, OWOTEXHOJOTMH W CHUHTETUYECKOW OWOJOTHH, NaJICOHTOJIOTHH,



AKOJIOTHH); METOJAMH  CaMOCTOSATEIBLHOTO TMPOBEACHUS OMOJIOTUYECKUX
UCCJIeIOBaHU B JabopaTopud W B mpupoje (HaOMIOACHHUE, HU3MEPEHHE,
AKCIIEPUMEHT, MOJICTUPOBAHMUE);

OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSMH: CaMOCTOSITEIIbHO HAaXOAWTh,
aHAJIM3UPOBATh M MCHOJb30BaTh OUOJIOTHYECKYIO0 MH(OPMAIUIO; MMOJIh30BaATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEN U CUMBOJIMKOW; YCTaHABIUBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTUM M COIMATBHO-PKOHOMUYECKUMHU W DKOJIOTHYECKUMU
npoOiieMaMu 4YeJIoBeueCTBa; OIEHUBATH TOCIEIACTBUS CBOECH NEATEILHOCTH IO
OTHOUIEHUIO K OKpYy)Karoulehd MPUPOJHON cpejie, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO0  OKPYXAIOIIMX JIIOJIe; OOOCHOBBIBAaTH U  COOJIOJATH  MEPbI
npouIakTUKN UHPEKIUOHHBIX 3a00J€BaHUM, MMPaBUiia MMOBEJACHUS B IPUPOJIE
u oOecriedyeHus: 0€30MaCHOCTH  COOCTBEHHOW  KU3HENEATEILHOCTH B
YpE3BbIYAMHBIX  CUTyallMsIX NPHUPOAHOTO M  TEXHOTEHHOTO  XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIC HAYUHbIE OTKPBITUS B 00J1aCTH OMOJIOTUY;

pa3BUTHE Yy  OOYYalOIIMXCS  WHTEJUIEKTYaJbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW B TpoOllecce 3HAKOMCTBA C BBIAAIOUIUMUCA OTKPBITUSIMH U
COBPEMEHHBIMH HCCJIEJOBAHUSIMHU B OMOJIOTHH, PEIIaeMbIMU €10 MpoOiieMamH,
METOJ10JI0T el OHOJIOTUYECKOTO UCCJIEI0BAHMUS, IIPOBEICHHUSI
AKCIIEPUMEHTAILHBIX  HCCIEAOBaHUM, pelieHuss OMOJIOTMYECKHX  3ajad,
MOJIETTUPOBAHUST OMOJOTUYECKUX 0OBEKTOB U MPOIIECCOB;

BOCITUTaHUE Y O0YYArONINXCS IIEHHOCTHOTO OTHOIICHHS K KMBOU MPUPOJIC
B IIEJIOM M K OTICIbHBIM €€ O0O0BeKTaM | SBJICHUSM; (OpMUpOBaHHE
HKOJIOTUYECKOHN, TeHETUUECKOW TIPaMOTHOCTH, OOIIEH KyJIbTYpPhl TOBEICHHS B
IPUPOJIC; MHTETPAIIUU €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHre O00y4arolmMMUCS KOMIIETEHTHOCTH B  PallMOHAIBHOM
IPUPOAOIIONH30BAaHUU (COOTIOICHUE MPABUI TOBEACHUSI B MPHUPOJE, OXPAHBI
BUJIOB, DKOCHUCTEeM, Ouochepbl), COXpaHEHUHM COOCTBEHHOTO 3J0pPOBbSI W
3MI0POBbSl  OKpYXKAIOMIMX  Jioaew  (coOmrofeHuss Mep  NpodUIaKTUKU
3a00JIEBAHHUIA, obecrieueHue 0€e30MacHOCTH KU3HEIEATEIbHOCTH B
YpE3BBIYANHBIX CUTYAIUSIX MPUPOJTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
UCIIOJIb30BAHUSI OMOJIOTUYECKUX 3HAHUM M YMEHUH B MOBCETHEBHOMN KU3HU;

CO3JJaHME YCJIOBUM JJII OCO3HAHHOTO BbIOOpa  OOyYaromUMUCS
VHIUBUIYaJTbHON oOpa3zoBaTebHON TPaeKTOPUH, CITIOCOOCTBYIOIICH
mocyenytoneMy npohecCHoOHATPHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHUBUTyJIbHBIMUA WHTEpPECAaMU U MOTPEOHOCTSIMHU PETHOHA.

OOmiee 4YuCiIO 4YacoB, OTBEJEHHBIX Ha M3yyeHHE OHOJIOTMM Ha
yriyOJIEHHOM YpOBHE CpeiHero obmiero oobpasoBanusi, cocrapiser 204 daca: B
10 xnmacce — 102 yvaca (3 yaca B Henenmo), B 11 kmacce — 102 yvaca (3 yaca B
HEJICJIO).

OT60p opraHu3aIMOHHBIX (HOPM, METOJIOB U CPEJICTB OOyUCHHSI OMOJIOTUN
OCYIIECTBIISIETCS C YYETOM CHEIU(DUKU €T0 COJEp>KaHUs U HAPABJICHHOCTH Ha
MPOJIOJDKEHUE OWOJIOTHYECKOTO OOpa3oBaHMsI B OpPraHU3ANMIX CPEIHETO
MPO(ECCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeNIbHBIM  YCIIOBUEM MpPH OOY4YeHMH OHOJOTHMM Ha YriayOJEHHOM
YpOBHE SBIISIETCSI MPOBEJEHUE JTA0OPATOPHBIX M MPaKTHUeCKuX pador. Taxxke
ydyacTue  OOydYaroIIMXCS B  BBIMOJHEHMH  MPOEKTHBIX W ydeOHO-
MCCIIEIOBATENbCKUX PAa0OT, TEMaTWKa KOTOPBIX OMPESISACTCS YYUTEIeM Ha
OCHOBE HWMEIONIMXCA MAaTEePUATHHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
HPUPOHBIX YCJIOBUH.



COIEPKXAHUE OBYYEHUA
10 KJTACC

ConepxaHue TporpaMMsbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouojorus — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BUTHs Ouosiornu. buonormdyeckue Hayku M H3y4aeMble UMH MPOOJIEMBI.
QdyHAaMEHTaNIbHbIC, MPUKIAAHBIE W TOWCKOBBIE HAy4YHBIE HCCICIOBAaHUS B
OMOJIOTHH.

3HaueHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOW KapTuHbl Mupa. [Ipodeccun, cBszanHble ¢ Ouosiorueil. 3HaueHHE
OMOJIOTUM B TPAKTUYECKON JEATEIBHOCTU YEJIOBEKa: MEAMIIMHE, CEIbCKOM
XO03I1CTBE, TPOMBILUIEHHOCTH, OXPAaHE IPUPOJIBI.

JdemoHcTpanumn

[Toptpersi: Apucrotens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsen, I'. Mennens, B. . Bepuanckuu, WM. II. ITaBmos, U. .
MeunukoB, H. . Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, O.
Kpuxk, 1. K. benses.

Tabnuubl 1 cxembl: «CBsi3b OUOJOTHUU C APYTUMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX U3YyY€HHUE

XKuBble cucTeMbl Kak mpeaMer uzydeHusi Ouosoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IMHCTBO XUMHYECKOTO COCTaBa, IHUCKPETHOCTb M LEJIOCTHOCT,
CJI0KHOCTb U YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHW3aLHUs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, H3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMu >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KJIETOYHBIMH,
TKAQHEBbIM,  OPraHU3MECHHBIA,  IOMYJAIUOHHO-BUIOBOM,  3KOCHUCTEMHBIN
(6uoreonenoTnueckuit), ouochepusiid. Ilpomeccrl, MPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbBIC TPU3HAKHU >KUBOTO. JKU3Hb Kak (popma CyIecTBOBAHMS
marepuu. Hayku, wu3yyamomme >KUBBIE CUCTEMbl Ha Pa3HbIX YPOBHSIX
OpraHu3alyu.

Nzyuenue xuBbIx cucteM. MeTo bl Ouonornueckoil Hayku. HaGmonenue,
W3MEpPEHUE, DOKCIIEPUMEHT, CHUCTeMarh3anus, wmeraaHanus. lloHarue o
3aBUCUMOW W HE3aBUCUMOW mepemMeHHoW. I[lmanupoBanue 3KcnepuMeEHTa.
[TocTanoBka u mpoBepka runore3. Hynesas runotes3a. [lorstue BoiOOpKU U e€
JOCTOBEPHOCTh. Pa3dopoc B Omonormyeckux maHHBIX. OIeHKa JOCTOBEPHOCTH
MOJYYEHHBIX pe3yabTaToB. [I[pUUMHBI HCKAXKEHUS PE3YJIbTATOB IKCIIEPUMEHTA.
[TonsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuubr 1 cxembl: «OCHOBHBIC TPU3HAKU >KU3HW», «buonormyeckue
cuctembl», «CBOWCTBa JKMBOM MaTepum», «YPOBHU OpPraHU3alNMU KUBOU
npupoab», «CTpoeHue >XKMBOTHOM KIETKW», « TKaHU >KMUBOTHBIX», «CUCTEMBI
OpraHOB YEJIOBEYECKOTO opranmsmMay, «buoreomnenos», «buochepay, «MeTosl
W3YUYCHHUS )KUBOM IIPUPOIBI».

O6opynoBanue: jabopaTopHOoe  00OpyIOBaHWE JJII  TPOBEICHUS
HaOIIOACHUH, U3MEPEHUH, SKCIIEPHUMEHTOB.

IIpakTuyeckas pabGora «lcnosp30BaHME pa3IMYHBIX METOAOB IPHU
W3YYECHUH )KUBBIX CUCTEMY.

Tema 3. buosorus KjieTKku



Knerka — cTpykTrypHO-QyHKIIMOHANbHAA eauHUIA >KuBoro. Hcropus
oTKphITHs KiIeTKU. Padotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Ineiigen, P. BupxoB). OcHOBHbIE MOJIOXKEHUS COBPEMEHHOMN
KJIETOYHOM TEOPHH.

Meroabpl MOJEKYJISpPHOM W  KJIETOYHOM OWMOJOTHMU: MHMKPOCKOIIHS,
xpoMmarorpadusi, 3IeKTpoPope3, METOJ MEUEHBIX aTOMOB, TuddepeHIraIbHoe
HEHTpU(PYTUPOBAHUE, KYJIBTUBUPOBAHHE KIETOK. M3yuenue uxcuposarHvlx
K1emok.  DIEeKTpoHHas  MUKpockonus. Kougokanvhas — Mmukpockonus.
Bumanvhoe (npusicuznennoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

IToptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. llneitnen, P. Bupxos, K.
M. bap.

Tabmuubr u  cxembl: «CBETOBOM  MHUKPOCKOI»,  «DIJIEKTPOHHBIM
MUKpPOCKOT», «IcTOpuUs pa3BUTHSI METOI0B MUKPOCKOIIHI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PacTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTuyeckas paGora «l3yueHue MeETOJOB KJIETOYHOM OMOIOTHHU
(xpomatorpadusi, anekrpodopes, muddepeHnnansHoe EHTPUPYTUPOBAHUE,
[TLP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XHUMUYECKHI COCTaB KIETKU. MaKpo-, MUKPO- B YJIbTPAMHKPOJIEMEHTHI.
Bona u e€ ponb Kak pacTBOPUTENS, pEareHTa, y4yacTUe B CTPYKTYPHUPOBAHUH
KJIETKH, TeTUIOPETYJIAINi. MUHEpalbHbIE BEIECTBA KIETKU, UX OMOJIOTHYeCcKas
poJib. PoJib KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buonormyeckune mnoiauMmepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB  OenkoB. CTPYyKTypbl OCJIKOBOM  MOJIEKYJIBI.
[lepBuunast cTpykTypa Oeika, TENTUAHAs CBS3b. BTopuuHas, TpeTUYHas,
yeTBEepTUYHAsI CTPYKTypbl. JleHaTyparus. CsoiictBa OenkoB. Knaccuduxarms
6enkoB. buonornueckue GpyHKImu OENKOB. [IpuoHul.

VYrneBoasl.  MoHocaxapuabl,  AuUcCaxapuibl,  OJHMrocaxapuabl U
noymcaxapuabl. OOmUN TIaH CTPOEHUS W (PUBMKO-XMMHUYECKHE CBOMCTBA
yraeBoaoB. buonornueckue GyHKIIMN yriIeBOAOB.

Jlumuael.  T'mapodunsHO-TUApOdOOHBIE  cBoMcTBa.  Kiaccudukarus
munuaoB. Tpurmunepuasi, Gochomunuapl, BOCKH, cTepoubl. buonorndeckue
¢byakiuu munuaoB. OOmMe CBOKWCTBA OMOJIOTMYECKUX MEMOpaH — TEKYy4eCTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, TIOTYTPOHUIIAEMOCTb.

Hyxneunoseie kuciotsl. JJHK n PHK. CtpoeHue HyKJIEMHOBBIX KHCIIOT.
Hyxneorunsl. [Tpuniun kommiementapHoctu. [Ipasumino Yapradda. Ctpykrypa
JNHK — nBoiiHas cnupanb. MecToHaxoxaeHrne M Ouoyiormueckue (QyHKITUU
JIHK. Buner PHK. ®yukuun PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckue cBs3u B mMoJiekyiie ATO.
buonornueckue Gpynkiuu ATOD. BoccTaHOBICHHBIC TIEPEHOCUYUKH, MX (PYHKITUU
B Kietke. /[pyeue wykneosuompugocamer (HT®D). CexBenmpoBanue JHK.
Memoowbl eeHoOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKLU.

CrpykrypHas ~ Ouomyorus:  OHMOXMMHUYECKME W  OuodpuznyecKue
WCCICIOBAHMS COCTaBa © MPOCTPAHCTBEHHOW CTPYKTYphl OHWOMOJICKYJI.
Mooenuposanue cmpykmypel u  Qyukyuii OUOMONEKYL U UX KOMNIEKCOS.
Komnviomepuonii  ouzaun u opeanuueckuii cunme3s OUOMONEKYN U  UX
HENnpUpOOHbIX AHATIO208.

JdemoHCcTpanumn



IToptpersr: JI. Ilomuur, Jx. YorcoHn, ®. Kpuk, M. VYwuikunc, P.
O®pankiuH, ©. Canrep, C. IIpy3unep.

Huarpammel:  «PacnipeieneHne XHMHYECKUX JJIEMEHTOB B HEXUBOU
npupojie», «Pacrpenenenne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabnuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUYECKUX 2JIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJIb», «BellecTBa B COCTaBe OpraHnu3MoBy, «CTpoeHHe
MOJIeKYyJbl Oenka», «CTpYKTyphl OeTKOBOM MOJIEKYJb», «CTpoeHHEe MOJEKYI
yIIeBoJoB», «CTpO€HHE MOJEKYJ JUNUI0B», «HyKIeMHOBBIE KHUCIOTHDY,
«Ctpoenue Mosiekysibl ATOy.

O6opynoBaHue: XUMHAYECKasl MOCyAa U 000PyI0BaHUE.

Jlaboparopnasi padora «OOHapyxeHHME O€JIKOB C  IOMOIIbIO
KAUE€CTBEHHBIX PEAKLIUI.

JlaGopaTtopnass pabGora «lccinenoBaHue  HYKIEHMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KIIETOK PAa3JIUYHBIX OPTaHU3MOB.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumel KIETOK: »yKapuoTHYEeCKass W Mpokapuotuyeckas. CTpPyKTypHO-
(GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKU.

Crpoenune mpokapuoTHYECKOM KieTku. KierouHas cTeHka OakTepuil u
apxei. OCOOGHHOCTM  CTPOCHHUS  TeTepoTpodHOM W aBTOTPOPHOIA
MPOKAPUOTUYECKUX KIETOK. MeCTO U posib MPOKApHUOT B OMOIIEHO3aX.

Crpoenne ¥ (PYHKIIMOHMPOBAHHE  DYKAPUOTHYECKOM  KIICTKH.
[nazmatuueckass memOpana (masmanemma). CTpykTypa IUIa3MaTUYECKON
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (nuddy3us, obneruénnas auddysus), aKkTUBHBIA (MIEPBUYHBIN H
BTOPUYHBIN aKTUBHBIA TpaHcropt). [lomynponumaemocts memOpanbl. Pabota
HATPHUI-KAJIMEBOT0 HAacoca. DHJOIUTO3: MUHOIMTO3, (Paronuro3. DK30IUTO3.
Knerounass crenka. CTpykTypa W (QYHKIIMH KJIETOYHOW CTEHKH PACTEHUH,

rpuOoB.
[urorutazma.  [lurozons.  Ilutockener.  JIBUKEHHME  IUTOIIA3MBL.
Opranouipl KJIETKH. OnnomeMOpaHHbIE OpPTraHOUIbI KJIETKHU:

supomnasmarudeckas cetb (OI1C), anmapar ["onbpku, TM30COMBI, UX CTPOEHUE
u (QyHKIuu. B3anMocBsI3b OJHOMEMOpPAHHBIX OpPraHOUIIOB KiIeTKH. CTpoeHHe
TPaHYJSIPHOTO peTukyiayma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OekoB. CHHTE3 KJIETOUYHBIX MeMOpaH. [ magkuii (arpaHysipHbIii)
SHJOIUIa3MaTHIeCKuil peTukynym. CekperopHas GyHKIM anmnapata [ oibmKy.
Moougpuxayus 6enxos 6 annapame I'onvoxcu. Copmuposka benkos 6 annapame
Tonvoorcu. TpaHcTIOPT BeIeCTB B KiIETKE. Bakyoin pacTUTENBHBIX KIIETOK.
Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OPraHOWIBI  KJIETKWA: MHTOXOHJIPUHM, TUIACTHUIBI.
Ilpoucxoorcoenue  mumoxonwoputi  u  naacmuod.  Cumouocenez  (K.C.
Mepeoickosckuii, JI. Mapeynuc). CtpoeHue #u (QyHKIIMM MHUTOXOHIPUN W
mactua. [lepBudHbie, BTOPUYHBIC U CJIOKHBIE TUTACTH IBI (DOTOCUHTE3UPYIOIUX
3YKApUOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JICNKOIUIACTHI BBICHINX PACTCHUM.

HememOpannbsie  opranowabl  kjieTku  Ctpoenne W (QyHKIUH
HEMEeMOpaHHBIX  OPraHOMAOB  KJIeTKH. Pubocombl.  Ilpomescymounvie
Punamenmol. MukpopumamMeHTsl. AKmuHogvle MUKpopuiamernmsi. MpITIICUHBIE
KIICTKU. AKMUHOBblE KOMNOHEHMbl HeMbIUUEUHbIX KiemoK. MUKpOTpyOOUKH.
Knerounsiii 1ientp. CTpoeHHME ¥ JBIKCHHE IKIYTUKOB W PECHUYCK.
MukpoTtpyObouku 1uTomiasmel.  LleHatpuonb. berxu, accoyuuposanHvlie ¢
Muxkpoguramenmamu u Mmukpompyoouxkamu. Momoprwie benxu.



SAnpo. Obonouka sapa, XpOMaTHH, KapuoIlia3ma, SIPBIIIKH, UX CTPOCHUE
u ¢yHkuuu. AnepHsiii 6enkoBbii MaTpukc. [IpocTpaHcTBEHHOE pacnoioKeHHe
XpOMOCOM B HUHTepda3HOM sijipe. Jyxpomamun u 2emepoxpomamut. benxu
XpOMaTHUHA — TUCTOHBI. /[unamuka s0epHou 00070uYKu 8 mumosze. SoepHuili
MPAHCcnopm.

Knerounsle BrmodyeHus. CpaBHUTEIbHAsT XapaKTEPUCTHUKA  KIIETOK
IyKapHuoT (PacTUTEIBHOM, )KUBOTHOM, TPHOHOI).

JdeMoHCcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpOEHHE PYKAPUOTHUECKOM KIIETKW», «CTpoeHue
KUBOTHOM  KJeTkn», «CTpoeHHe pacTUTeNbHOM KieTku», «CTpoeHue
MUTOXOHAPUNY, «Aapo», «CTpoeHne MPOKAPUOTHIECKON KIETKNY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PacTUTEIIbHBIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaIbHbIX KIETOK.

Jlaboparopnasi paGora «lI3ydyeHue CTpOCHHS KIETOK pa3IUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJICTOUHON MEMOPAHBI».

Jlaboparopuasi padora «/ccrnenoBaHue Mmia3Moiu3a U Jeraa3MoiIn3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckas paGora «lI3ydyeHue JBIKEHHMS [MUTOIIA3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NMPeBPallleHUAE JHEPIUH B KJIETKe

AccuMHUIIALIMST U TUCCUMIUIAIMS — JIBE CTOPOHBI MeTa0oym3Ma. THIIbI
oOMeHa BeIIECTB: aBTOTPOGHBIN U TeTepoTpodHBI. YdacThe KuUCIopoia B
OOMEHHBIX TpoIleccax. JHEPreTUYecKoe OOECIeUeHHE KIIETKH: IMPEBpaIlCHHe
AT® B o00MmeHHBIX mporeccax. {DOEpMEHTATHBHBIM XapaKTep peakiui
KJIETOYHOTO MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M
nevictBua. Kodepmentel. Otinuus  (GepMEHTOB OT  HEOPTaHUYECKUX
KaTaau3aTopoB. beIKu-aKTHUBATOPbl W OCNKU-UHTHOUTOPHI. 3aBUCHMOCTH
CKOpOCTU (DEPMEHTATUBHBIX PEAKITNI OT Pa3INYHBIX (PAaKTOPOB.

[lepBrUYHBI CUHTE3 OpPraHMYECKUX BELIECTB B KieTKe. {DOTOCUHTES.
AHoxcueennwvlll u okcueenuvii hpomocunmes y oaxmepuii. Ceemocobupaiowjue
nueMeHmsl U NUSMEeHMbl pPeaKyuoHHo2o yeHmpa. Pollb XJIOPOILIaCTOB B
nporecce GporocuHTe3a. CBeToBas u TeMHOBas pa3pl. Pomoovixanue, Cz, Cy u
CAM-munwvt  ¢pomocunmesa. IlpomyktuBHOCTh  (oTocuHTe3a. Brusaue
paznu4HBIX (AKTOPOB HA CKOPOCTH (hOTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A.

XEMOCHHTES. Paznoo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUDUITUPYIOIIHE OaKTEPHH, KeIe300aKTeprun, CepoOAKTEPHUH, BOJTOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AnaspoOHbie opranu3Mbl. Bunbsl Opoxkenus. [IpoaykTsl OpokeHUs U WX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTMH U BO30YIUTENN OOJIE3HEH.

AspoOHBIe OpTaHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[TogroroBuTenbHBIM dTan. [THMKOIW3 — OECKHUCIOPOJHOE PACIHICTUICHUS
TJIFOKO3BI.

buonornueckoe OKUCICHUE, WU KIIETOYHOE JAbIXaHUE. POJIb MUTOXOHAPUI
B Iporeccax Ouoyiormueckoro  okucieHus. lluknmdeckme — peaxiuu.
OxucnurensHoe GdochopuupoBaHue. OHepeus MeMOPAHHO20 2padueHma
npomonos. Cunmesz AT®.: paboma npomonnoti ATD-cunmaswi. [lpenmyniecTra
a’3poOHOTO MyTH OOMEHa BEHIECTB IMepen aHa’poOHBIM. DP(HEKTUBHOCTH
HHEPreTHUECKOro 0OMeHa.



JdeMoHCcTpanuu

[Toptpetst: Jx. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuubr u  cxembl: «DOTOCUHTE3», «DHEPreTUYECKU OoOMEeH,
«buocuntes 6enkay, «CtpoeHue pepmMeHTa», «XEeMOCHUHTE3).

O6opynoBanue: CBETOBOM MHUKPOCKOTI, o0opynoBaHue U1t
IPUTOTOBJICHHS IOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPaTOB.

JlabopaTopnass padora «l3ydyeHHEe KATAUIMTUYECKONW aAKTUBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTalla3bl).

Jlaboparopnasi padora «l3ydyeHue (epMEHTATUBHOIO paclICIICHUS
NEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U AKUBOTHBIX KIETKAX).

Jlaboparopnasi pabora «CpaBHeHHE mporeccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi pabora «CpaBHEHHE POLIECCOB OPOKEHUS U JIBIXAHUSD).

Tema 7. HacaeacrBenHass uHGOpMAaLUs U peajiu3anus eé B KiIeTKe

Peakunn wmaTpuuHOoro cuHte3a. IlIpUHOUII KOMIUIEMEHTApHOCTH B
peakIMsIX MaTPpUYHOrO CHUHTE3a. Peanuzaius HaciaeICTBEHHOW HH(OpMAIUU.
I'eneTnueckuii ko, ero cBoicra. Tpanckpunuus — MatpuuHblili cuare3 PHK.
[IpyHIMIOBI ~ TPAHCKPUINIMU:  KOMIUIEMEHTApPHOCTb, AHTUIIAPAIIIEIBHOCTD,
acuMMeTpuaHOCTh. Co3peganue mampuynvix PHK 6 sykapuomuueckou xiemke.
Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yyactue tpancnoptHeix PHK B OuocunTese
O6enka. YcnoBusi OuocuHTe3a Oenka. KoawpoBanue amuHoKkuciaor. Pomb
prubocoMm B OmocuHTE3€e OerKa.

Cogpemennvie npeocmasieHus o cmpoenuu eeHos. Opranuzaiusi TeHoMa y
POKApUOT U FYKApUOT. Perynsnus akTHBHOCTH T'€HOB y mpokapuot. ['unoresa
oniepoHa (. XKako6, XK. Mano). Mozrexyaaprvie mexanuzmvl IKCNpeccuu 2eH08
y aykapuom. Ponv xpomamuna 6 pecyrayuu pabomwl 2enog. Perymsius
0OMEHHBIX MPOIECCOB B KieTke. KiieTounbiii romeocTas.

Bupycel — HekieTouHble (QOpPMBI JKU3HU M OOJIMTATHBIC Iapas3HTHI.
CtpoeHre TPOCTBIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennotit yuxn J[HK-cooepocawux supycos, PHK-cooepoicawux eupycos,
baxkmepuogacos. Obpamuas mpanckpunyus, pesepmasa, UuHmezpasda.

Bupycubie 3a0oneBaHus dYenoBeKa, >KUBOTHBIX, pacteHuit. CIIN/I,
COVID-19, connanpHbie 1 METUITUHCKHIE TPOOIEMBI.

Buoungopmamuka: unmezpayus u ananuz boavuux maccusos («bigdatay)
CMPYKMYpHuIX Ouonocudeckux OauHvix. Hanomexmonoeuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvie ynkyuu 6eaxos. Cnocobvi 00cmasKu
JleKapcme.

JdemoHcTpanuu

[Toptpetsr: H. K. Kosbiios, /1. Y. UBaHOBCKUI.

Tabmuibel m  cxeMbl: «buocuHTe3 Oenka», «l['eHeTHUEeCKUT KOI»,
«Bupyce», «baktepuodarmy.

IpakTnueckas padora «Co3naHnue MOAEIA BUPYCAY.

Tema 8. 7Ku3HeHHBIN HUKJ KJICTKHU

Knetounslii nuki, ero mepuonsl u perymsauus. Wutepdaza 1 MHTOS.
OcoOeHHOCTH TPOLIECCOB, MpoTeKaromux B uHTepdaze. IloaroroBka kieTku kK
nenenuto. IIpecuHrernueckuid  (MOCTMUTOTHUYECKUW), CHHTETUYECKUN U
MOCTCUHTETUYECKUH (MPEMUTOTUICCKUN ) TIEPHOIBI HHTEP(DA3HI.

Marpununbeii cunre3 JHK — penmmkanus. [Hpuaouns! permmkanun JJHK:
KOMIUIEMEHTAPHOCTh, TMOJIYKOHCEPBAaTUBHBIM CHUHTE3, aHTUIAPAJUICIbHOCTD.



Mexann3m permukanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u

TeaoMepaza. XPOMOCOMHBIM Ha0Op KIETKHM — KapUOTHUIl. JIAIIIOMIHBIN U
raruiouHeIM  HAO0Ophl XpoMocoM. ['oMonormunble XpomocoMbl. [lonoBbie
XPOMOCOMBI.

lenenue kinetkn — MuTO3. CTamuM MUTO3a U TNPOUCXOMSIINE B HHUX
npoueccel. Tunel MuTo3a. Kapnoknnes u uToknHe3. bruosiornueckoe 3Ha4eHHUE
MUTO3a.

Perynsuus Mmutotnueckoro nukia kietku. [Iporpammupyemast kiieTouHas
rubesp — arnomnTos.

Kinerounoe siapo, XxpoMocombl, PyHKIIMOHAIIbHASI TeHOMUKA. Mexanuzmul
npoaugepayuu, ouppepenyuposxu, cmapenus u euderu xiemox. «l{ugposas
K1emkay — ouounHgopmamuyeckue mMooenu GyHKYUOHUPOBAHUS KIeMKU.

JdemoHcTpanuu

Tabmuubr 1 cxembl: «KU3HEHHBIM LUK KIETKH», «Mutos», «CTtpoeHue
xpomocomy, «Pemmkanus JJHK.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpoIpenaparbl: «MwHto3 B
KJIETKAaX KOPELIKA JIyKa.

JlaGopaTtopnass  padora  «M3yueHne XpoMOCOM Ha  TOTOBBIX
MHUKpOIIpenaparax».

Jlaboparopnasi pabdora «HaOmiomenue muTO3a B KIETKaX KOHYMKA
KOpeIlKa Jiyka (Ha TOTOBBIX MUKpOITpenapaTax).

Tema 9. CTpoenne u QyHKINHM OPraHM3MOB

buonornueckoe pazHooOpasue OPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOoOEHHOCTH  CTpOEHUST UM  JKUZHEACITEIBHOCTH  OJTHOKJIETOYHBIX
opraHu3MoB. bakTtepun, apxeu, OMHOKJIETOUYHBIC TPUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIIH, APYryue NpOTUCTHI. KOJTOHMAIBHBIE OPTaHU3MBI.

B3auMocBs3p 4acTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U
cucteMbl opranoB. OpranusM Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacrenmii. Tumel pacTUTENbHBIX TKaHE: o0Opa3oBaTeNbHas,
MOKPOBHAsI, MPOBOSAIIAS, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
GYHKIIMN 1 PacTONIOKEeHUs TKAaHEH B opraHax pacTECHUM.

TkaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIIUTEIUAJIbHAS,
COCIMHUTENbHAS, MblleyHas, HepBHAsA. OCOOEHHOCTH CTpOeHUs, QYHKIUN U
pPAacMoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U
CHCTEMBI OPraHOB JKMBOTHBIX M 4eyioBeKa. OYHKIHM OpPraHOB U CHUCTEM
OpPTaHOB.

Omnopa Tena opranu3mMoB. Kapkac pacrenuii. Ckenetbl OTHOKIETOUYHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapyXHbIil 1 BHyTpeHHUl ckener. CTpoeHue u
THIBI COEAUHEHUS KOCTEN.

JIBukeHne OpraHu3MoB. JIBH)KEHHME OJHOKJIETOYHBIX OPraHU3MOB:
amME&0ouTHOE, )KTYTUKOBOE, PECHIUYHOE. JIBUKEHNE MHOTOKJICTOUHBIX PACTCHUN:
TPONIU3MBI M HACTHU. J|BH)KEHHWE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIieuHas cucrema. Peduiexc. CkeneTHble MBIIIIBI B UX padoTa.

[Iutanne opranu3zmoB. lloryomenue BOAbI, YIJIEKUCIOrO rasa |
MHHEPAJIbHBIX BELIECTB pacTeHUsiMU. [Iutanue kuBOTHBIX. BHyTpHnonoctHoe
W BHYTPUKIETOYHOE TMHIIEBApeHUE. lIuTaHue TMO3BOHOYHBIX JKUBOTHBIX.
Otnensl  OUIIEBAPUTENBLHOrO  TpakTa.  [luilieBapuTeNbHBIE  HKEJE3bI.
[InmeBapuTenpHas CuCTEMa YEI0BEKA.



Jlpixanne opranusmoB. [Jlpixanue pacreHuil. JlpIXaHue IKUBOTHBIX.
Huddysus razoB uepe3 NoBepXHOCTh KieTkU. KoxHoe apixanue. JlpixaTenbHas
noBepxHOCTh. JKabepHoe u Jné€royHoe JbixaHue. JIpIxaHWE TO3BOHOYHBIX
JKUBOTHBIX M YEJOBEKA. OBOJIIOLIMOHHOE YCIOXKHEHHE CTPOCHUS JIETKUX
NO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cucTeMa 4eloBeKa. MexaHu3m
BEHTWISIIUM JIETKUX Yy MNOTULI W MJIEKONUTAKOWUX. Perymsuus abIXaHus.
JlprxaTenbHbIe 00BEMBI.

TpaHcnopT BEHIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcnopT BemIECTB y KUBOTHBIX. KpOBEHOCHass cucremMa W €€ OpraHbl.
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl U KpoBb. Kpyrum kpoBooOpaiieHus. DBOJIIOLHUOHHBIC
YCIOKHEHHUSI CTPOCHUS KPOBEHOCHOM CHCTEMBI II03BOHOYHBIX JKUBOTHBIX.
PaGoTa cepaua u e€ perymnsius.

Brigenenue y opranusmMoB. Beinenenue y pacrteHui. Beigenenue y
#KUBOTHbIX. CokparutesibHble Bakyosid. Opranbl BeiaenieHus. DuibTpanus,
CeKpelus MW 00paTHOE BCAachlBAaHME KaK MEXaHU3Mbl paOOThl OpPraHoB
BbiJieieHUsA. CBsI3b TMOJOCTH Tela C KPOBEHOCHOW W BBIACIUTEIBHOU
cucreMaMu. BbleneHre y II03BOHOYHBIX >KMBOTHBIX M 4enoBeka. lloukw.
Crtpoenue u pyHkimoHupoBanue Heppona. Obpa3zoBaHUE MOUH y YEIOBEKA.

3ammTa y OpraHu3MOB. 3allliTa Y OJHOKJIETOUYHBIX OpraHu3MoB. CHopbl
OakTepuil M LMCTHI MPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTCHHI.
Kyrtukyna. Cpeactsa macCUBHON M XUMUYECKOU 3a1UThI. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIE.
3amura opranu3Ma ot 6ose3nel. UmmyHHas cucrema denoBeka. Kietounsiii u
TYMOpPaJIbHBIA UMMYHUTET. Bpok€HHBIN U TIPHOOPETEHHBIN crienupuiecKuit
UMMYHUTET. Teopust KloHaIbHO-ceneKTuBHOTrO nMMmyHutera (I1. Dpnux, ©. M.
bepuer, C. ToneraBa). BocnamutenbHble OTBETHl OpPraHu3MoB. Poib
BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

Paznpaxxumocte W peryisanus y OpraHu3MmoB. Pasapaxumocts y
OJHOKJIETOUHBIX OpPraHu3MoB. Takcucel. Pa3gpaxuMocTs U peryisuus y
pactenuid. PocToBbIE BEleCTBa U UX 3HAYCHHUE.

HepBHas cucrema u pediektopHas peryysiius y >KUBOTHbIX. HepBHas
cucteMa U €€ OTHENbl. JBOJIIONUOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOMU
CUCTEMBI Yy >KMBOTHBIX. OTIEIbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pedunexc u pedekropnas ayra. besycioBHbIEC U yCIIOBHBIE PEQIICKCHI.

['ymopanbHas peryysinys U SHIOKPUHHAS CUCTEMA KUBOTHBIX U YEJIOBEKA.
JKenes3pl HSHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleCTBHE TOPMOHOB.
B3anMocBs3p HEpBHOW W SHIOKpUHHOW cucteM. [mnoramamo-runoduzapHas
cucTema.

JdemoHcTpanuun

[Toptper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJIOPOCTN», «MHOTOKIETOUHBIC
Bojopociny, «baktepun», «lIpocreitmmey, «Opranbl IBETKOBBIX PACTCHUI»,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOEHHE
HaceKoMbIx», « Tkanu pacrenuit», «Kopuessie cucremby, «CTpoeHue cTeOms»,
«CTpoeHue JIMCTOBOM MIACTUHKWY», « TKaHU KUBOTHBIX», «CKEJET YelIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpixarenpHas
cucremMa», «HepBHas cucrema», «Koxka», «MpblieuHas cucremay,
«BbrgenurenbHas cucremay, « QHIAOKPUHHAsA cucTeMay, «CTPOCHHUE MBIIIIBDY,
«Mmmynurer», «KumeyHononoctHeie», «CxemMa NUTaHUA  PACTEHUID,
«KpoBEHOCHbIE CHCTEMBbl TO3BOHOYHBIX KUBOTHBIX», «CTpOo€HHE THUAPBI»,



«Crtpoenue mnaHapumn», « BHyTpeHHEe CTpOCHHE JOXKAEBOTO uyepBs», «HepBHas
cuctemMa pwid», «HepBHas cucrema ssarymku», «HepBHas —cucrema
npecMbikatomuxcs», «HepBHas cucrema nTuny, «HepBHas cucrema
MIIeKonuTaromux», «HepBHas cuctema uenoBeka», «Pediexey.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIpENnapaThl OJJHOKIETOUYHBIX
OpraHW3MOB, MHKpONpenapaTbl TKAaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIHH
HACEKOMBIX, UTJIOKOXKHX, JKUBbIE K3EMIUIIPbl KOMHATHBIX PACTEHHM, TepOapuu
pacTeHHMI pa3HbIX OTHEIOB, BIIAXKHBIC MpPENapaTrbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyJoBaHuE MJig JEMOHCTPAIlMM TOYBEHHOTO W BO3JYIIHOTO IHUTAHUS
pacTeHuM, paclleryieHus Kpaxmana U OeNKOB MoJ JeHCTBUEM (DEepMEHTOB,
o0opyJ0BaHUE JiIsi JEMOHCTPAIlMU OIBITOB 1O W3MEPEHUIO >KU3HEHHOU
€MKOCTH JIETKMX, MEXaHW3Ma JbIXaTEIbHbIX JIBU)KEHUN, MOJEIHU TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGopaTopHnas padora «/3yueHne TKaHEW pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHEW )KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne OopraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMmHOkeHUE M pa3BUTHE OPraHM3MOB

dopMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrofioe (BKJII0Yasi BEreTaTUBHOE) U
nojioBoe. Buubl 0ecnosioro  pa3MHOXKEHHUS: TOYKOBAHHME, CHOPYJISALINS,
dbparMenTaiys, KJIOHHPOBaHUE.

[TonoBoe pa3zmHoxxkenue. [lonoBeie KieTKH, uinu rameTsl. Meito3. Ctaguu
Mmeno3a. IloBenenue xpomocom B Menose. Kpoccunrosep. buosornueckunii
CMBICJI MEHO03a U TTOJI0BOr0 Ipouecca. Meo3 U ero MeCTO B dKU3HEHHOM LIUKJIE
OpraHU3MOB.

[IpenzapoasimeBoe pa3zButue. ['ameToreHe3 y KUBOTHBIX. IloJioBbIE
xene3pl. OOpa3oBaHME W pa3BUTHE TMOJOBBIX KiIeTOK. CrnepmaTtoreHes u
ooreHe3. CTpoeHHE MOJOBBIX KIIETOK.

OmomoTBOpeHHEe M AMOPHOHANBHOE pa3BUTHE KUBOTHBIX. CrocoObI
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS —
HayKa O pPa3BUTUU OPraHu3MoB. Mopgoeenez — oOHa u3 2nasHvix npobdiem
amopuonoeuu. Kownyenyus mopgocenos u mooderu mopghoeenesa. Cramuu
AMOpHOTeHe3a KUBOTHBIX (Ha mpuMmepe Jarymku). JpoOnenue. Tumbl
apoonenusi. /lemepmunupogannoe U HeEOEPMUHUPOBAHHOE  OpobJeHue.
bracmyna, munwvr 6nacmyn. OcoOEHHOCTH JPOOJEHUS MIICKOMUTAIONIUX.
3apopIieBble JUCTKU (TacTpyJtisanusi). 3akiajJka OpPraHOB W TKaHEeW u3
3apOJIBINIEBbIX JINCTKOB. B3anMHOEe BIMsSHHME YacTel pa3BUBAIOLIETOCS
3apoapliia (AMOpHUOHATBFHAS UHAYKIIHS). 3aKiIaiKka MjIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yipTarT MEPApXUYECKUX B3aUMOJCHMCTBUUA TE€HOB. BiusHue Ha
AMOPHOHATILHOE PA3BUTHUE PA3THYHBIX (PAKTOPOB OKPYIKAIOIICH CPEIBI.

Poct u pa3Butue xuBoTHBIX. [locTomMOpuonaneHbiil niepuoa. [Ipsamoe u
HempsiMoe pa3Buthe. Pa3Butue ¢ Meramopdo3oM y OECrO3BOHOYHBIX U
MMO3BOHOYHBIX XUBOTHBIX. BHOJOTMYECKOE 3HAUYEHUE MPSMOr0 U HEMPSIMOTo
pPa3BUTHUS, UX PACHPOCTPAHEHHUE B MpHpoje. TUmsl pocta >KMBOTHBIX. DaKTOPHI
peryJiliiu poOCTa KUBOTHBIX M 4yejoBeka. CTaguud MOCTIMOPUOHAIBHOTO
pa3BUTHUS Yy )KUBOTHBIX U uenoBeka. [leprobl oHToreHesa uenoBeka. CtapeHue
1 CMEPTh KaK OMOJIOTHIECKHE TIPOIIECCHI.

Pasmuoxxenne u pasButue pacrenuid. ['ameroput u crnopodur. Meiio3 B
KU3HCHHOM TIMKJIe pacteHui. OOpa3oBaHue Crmop B TIpolecce Meiiosa.
'amerorenes y pacteHuil. OIUIOJOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX



opraHu3MoB. J[BoifHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue
Y Pa3BUTUE CEMEHH.

MexaHn3MBbl PETYISIUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toptpetst: C. I'. HaBamun, X. [lnemas.

Tabmuupbr u cxembl: «BereratnuBHOEe pazMHOKEHHE», « TUIBI OeCronoro
pa3sMHOXKEHUD», «Pa3MHOKEHHE XJIAMUIOMOHAAbD», «Pa3MHOXKEHHUE IBIIICHBD,
«PazmHOXeHue  tuape», «Mewnosz», «XpoMocombl», «l'ameToreHesy,
«CTpoeHue ANIEKIIETKH U CIIEpMaTO3011a», «OCHOBHBIE CTAIMM OHTOTEHE3a,
«lIpsimoe u HempsiMoe pa3BUTHE», «Pa3BUTHE MaWCKOTO KyKa», «Pa3Butue
capaHun», «Pa3BuTue IArymkwn», «JIBOHHOE OIJIONOTBOPEHHUE Y IBETKOBBIX
pactennit», «CTpoeHue CeMSH OIHOAOJBHBIX M JBYIOJIBHBIX PAacTECHUI»,
«OKW3HEHHBI 1UKJI MOPCKOM KamycTb», <« JKH3HEHHBIA LHKI MXaw,
«OKM3HEHHBIN TUKII MaNOPOTHUKAY, « KU3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MUKpPOIpENnaparbl SIHIEKIECTOK U
CIIEpMATO30UI0B, MOAENb «L UK pa3BUTHS JIATYLIKI.

JlaGopaTtopnasi padora «l3ydeHHe CTpPOEHHS TIOJIOBBIX KJIIETOK Ha
TOTOBBIX MHKpOMpenaparTax.

IIpakTnueckasi padora «BbIsIBICHUE MPU3HAKOB CXOACTBA 3apOJbIIIEH
II03BOHOYHBIX ’KUBOTHBIX).

JlaGopaTtopnass padora «CTpoeHuE OpPraHOB pPa3MHOXKEHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HACJEJACTBEHHOCTH M M3MEHYHMBOCTH
OpPraHu3MoOB

Ucropust cTaHOBIIEHUS W pa3BUTUSI TE€HETUKU Kak Hayku. PabGoter I
Menpens, I'. ne @puza, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B PA3BUTHU
renetuku. Padotel H. K. Konbrora, H. U. BaBuiioBa, A. H. benosepckoro, I'.
J1. Kaprieuenko, 10. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETHYECKHE TIOHATUS W CHUMBOJBL. ['OMOJOTrHYHBIE
XPOMOCOMBI, AJIJIEIbHBIE T'€HbI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA H
PEIECCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YUCTAsl JIMHUS, TUOPHIBI,
reHotur, QeHotur. (OCHOBHBIE METOJABI TEHETHKU: THUOPUIOIOTHYECCKUH,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-TEHETUYECKU M.

JdemoHcTpanumn

[Toptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. W.
Basunos, A. H. benozepckuit, I'. [I. Kapneuenko, 0. A. ®wimnuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibt 1 cxeMbl: «MeTobl TeHeTUKIY, «CXEMBbI CKPEIIIUBAHUSI.

JlaGopaTtopnasi padora «Jlpo3odmna Kkak OOBEKT TEHETHUYCCKHX

HCCIIEOBAHUIN.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBoiii 3akoH MeHaenss — 3aKoH

€AMHO00pa3usi TUOPUIIOB TMEPBOTO TOKoJeHus. [IpaBmio gOMUHUpPOBAHWS.
Bropoii 3akoH MeHnenss — 3aKOH pacuieyieHusl Tpu3HakoB. Llurtomornueckue
OCHOBBI MOHOTHOPHTHOTO CKpenuBaHus. | umores3a 4ucToTh raMer.

AHanu3upymoliee CKpELUBaHUE. [TIpoMeXyTOUHBIN XapaxkTep
HacJie0BaHus. Pacennenre Npru3HakoB IPYU HEMOJIHOM JTOMUHUPOBAHWH.
JurubpugHoe ckpemuBaHue. Tpetwii 3akoH MeHaens — 3aKoH

HE3aBUCHUMOTI'O HacCJI€a0BaHUA IIPHU3HAKOB. L[I/ITOJIOFI/I‘-IGCKI/IG OCHOBBI
I[I/IFI/I6pI/II[HOFO CKpCIINBAHUA.



CuemienHoe  HacinenoBanue npusHakoB. PaGotet  T. Moprana.
CuenyieHHOE HAacleIOBaHUE TEHOB, HAPYUICHHWE CLEIUICHHS MEXAY TIE€HAMH.
XpoMOCOMHasi TEOPUSI HACIIEICTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIM MEXAHU3M OMNPEACIICHHS T01a. AyTOCOMBI
U TOJOBBIE XPOMOCOMBI. ['OMOrameTHelii W  TIeTepOraMeTHBIA  MOJ.
['eHeTnueckass CTpyKTypa MOJIOBBIX XpoMocoM. HacimenoBaHue HNpHU3HAKOB,
CUEIUICHHBIX C TIOJIOM.

I'enoTun kak wenocTHas cucrteMa. llnedoTponuss — MHOKECTBEHHOE
JNEUCTBUE TeHa. MHOXKECTBEHHBI auieau3M. B3anmMonencTBUE HealIEIbHBIX
reHoB. KommiementapHocTs. Onucrtas. [lomumepus.

['eHeTHUECKUI KOHTPOJIb PAa3BUTHUS PACTEHUMN, KUBOTHBIX M YEJIOBEKA, a
Takke (PU3UOJIOTUUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTHUBHBIX (DYHKIUH.
['eHeTndeckue MexaHU3Mbl CHUMOUOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS
«XO3SIMH — Tapa3uT» U «XO35MH — MHKpPOOMOMY». ['eHeThyeckue acheKThl
KOHTPOJISl U U3MEHEHHUS HACJIEICTBEHHON MH(OpPMAIIUK B TTOKOJICHUSX KJIETOK U
OPraHU3MOB.

JemoHcTpanuu

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

Tabmuubr u cxembl: «llepBbiii U BTOpOi 3akoHbl Menpaens», «Tperuit
3akOH  Mengens»,  «AHanu3upylomiee — ckpemuBaHue»,  «HemnomHoe
TOMUHHpOBaHUE», «CIICTUICHHOE HACJEeIOBaHUE MPHU3HAKOB Y JPO30(UIBI»,
«l'enetuka monay, «Kapuotun denoBeka», «Kapuotum 1Ipo30Qpuiib,
«Kapuotnnn ntune», «MHOXKECTBEHHBIM —aluienn3m», «B3anmoaencTBue
TE€HOBY.

O6opynoBanue: MOJENb JJIsi JEMOHCTpAIlMU 3aKOHOB E€IUHOO0Opa3us
rUOpUIOB TIEPBOTO TMOKOJEHUS U PpACHICIUICHUS MPU3HAKOB, MOJENb IS
JEMOHCTPALlUM 3aKOHA HE3aBUCHMOI'O HACJIEAOBAHUS MPU3HAKOB, MOJENb JJIs
JEMOHCTPALUK CUECIICHHOTO HACJIENOBaHUS MPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKponpenapar: «Jlpo3zodumnay.

IIpakTuyeckass padora «U3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpENIUBaHUA y IPO30(DUITBI».

IIpakTuyeckass padGora «/I3ydueHue pe3ylbTaToOB  JUTHOPUIHOTO
CKpENIMBaHUA y IPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumogeiictBue renotuna u cpeasl npu GopmupoBaHuu (HEHOTHUTIA.
N3MeHunBOCT, mNpu3HAKOB. KauyeCTBEHHbIE W KOJIMYECTBEHHBIEC ITPU3HAKHU.
Buibl 13MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBEHHAS.

Mopaudukanronnas HW3MEHYUBOCTh. Ponb cpenbl B (popmupoBaHuU
MOAU(UKAITMOHHON M3MEHYUBOCTH. Hopwma peakuuu MpU3HAaKa.
Bapuanuonunsiii psan u BapuanuonHas kpuBas (B. Moranncen). CpolicTBa
MOAU(UKAIIMOHHON N3MEHUHUBOCTH.

I'enoTnnnueckasa NU3MEHYUBOCTD. CsoiicTBa T€HOTUITNYECKOU
W3MEHYMBOCTH. BHIBI TE€HOTHUIINYECKOH H3MEHUYMBOCTH: KOMOWHATHBHAI,
MYTallMOHHAs.

KoMmOvHaTBHasT M3MEHYMBOCTh. Mei03 W TMOJOBOM MPOIECC — OCHOBA
KOMOWHATUBHON W3MEHYMBOCTHA. PoOJIb KOMOWHATHUBHON W3MEHYWBOCTA B
CO3JJaHUU TEHETUYECKOTO Pa3HO00pasus B peiesiax OqHOTO BU/A.

MyTanmoHHas U3MEHYUBOCTh. BUAbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTAaHHbIE M HHAYUUPOBAHHbIE MyTaluu. SepHble W
uuTorjia3MaTuyeckue wmyrtanuu. (CoMaTHYecKMe U MOJIOBbIE  MYTAallUU.
[IpruriHBl BO3HUKHOBEHUSI MyTaluii. MyTareHsl U UX BIHMSHUE HA OPTaHU3MBI.



3aKOHOMEPHOCTU MYTAIIMOHHOTO MPOLEcca. 3aKOH TOMOJIOTUYECKUX PSIAOB B
HacneacTBeHHo nsmenunBocty (H.M. BaBuos). BHesnepHas n3aMeHYMBOCTD U
HACJIEJCTBEHHOCT.

Onuecenemuxa u 3INUSEHOMUKA, pPOTb SNULEHeMmUYecKUx @akmopos 6
Hac1e008aHuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHU3MO8.

JdeMoHCcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmuubr u cxembl: «Bunabl wu3meHunBocTH», «MoaudukannoHHas

N3MEHUYHBOCTD), «KomOunaTusHas W3MEHUYHBOCTEY, «Meiosy,
«OmnonorBopenue», «l'eHeTHdYeckue 3aboyieBaHUS  4elloBeKa», «Bumsl
MYTaIAN.

O6opynoBanue: )KUBbIE U repOapHbIe IK3EMIUISIPhl KOMHATHBIX PACTCHHI,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOJIU(PUKAIMOHHON u3MeHUUBOCTU. [locTpoeHHe BapHAIlMOHHOTO psjia |
BAPUALIMOHHOU KPUBON».

IIpakTuyeckas padora «Myrtamuu y apo3oduibl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yesioBeka

Kapuotun uenoBeka. MexyHapoaHas mporpaMmMa UCCIEA0BaHUSA T€HOMaA
yejaoBeKa. MeToabpl H3y4YEHUs] TEHETUKM 4YeJOBEKa: TIEeHEaJlOrM4eCcKUi,
OJIM3HEIOBBIH, LUTOT€HETUYECKUH, NONYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpeMeHHOE  OMpENENICHHEe  TE€HOTHIIA:
ITOJJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YKCJIE C IOMOIIBIO
[M1P-ananu3a. HacmencrBeHuble 3a0ojieBaHUs — 4YeliOBeKa. [ e€HHBIE |
XpPOMOCOMHBIC  0oJIe3HH  4YeloBeka.  boiiesHn ¢ HaACIEJACTBEHHOM

MPEIPACIIONIOKEHHOCTBIO. 3HaueHne MeIUIMHCKOM T'€HETUKH B
IpPEAOTBPAIICHUN U JICUCHUH I'eHEeTHUYECKUX 3a0oJieBaHUH uyeloBeka. MenIuko-
IE€HETHUYECKOE KOHCYJIbTUPOBAHHE. CTBOJIOBBIE KJICTKH. ITonsarue

«TEHETUYECKOTO Tpy3a». ITUYECKHE AaCHeKThl HCCIEAOBaHUN B 00JacTH
pPEIAaKTUPOBAHUsI FTEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOpbl TOBBIMIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K
¢uznueckoMy M XUMHYECKOMY  3arpsi3HCHUIO  OKpPY)KArolel  Cpenbl.
I'eneTnyeckas nmpeapacnooKEeHHOCTh YEJIOBEKA K MTATOJIOTHUSM.

JdemoHcTpanumn

Tabmuubr u cxemsl: «Kapuotun yenoBekay, «MeToIbl U3YyUCHUS] TCHETUKA
yenoBekay, «I eHeTnueckue 3a00J1eBaHUs YEITOBEKay.

IpakTnueckas padora «CocTaBieHUE U aHAIIU3 POJOCIOBHOW.

Tema 15. Cennekunsi OpraHnusmMoB

JlomecTuKanus U CelIeKIUsl. 3apOoXKIACHUE CEIEKIUU W JOMECTUKAIIUH.
Yuyenne H. W. BaBwmoBa o IleHTpax mpouCXOXIEHHUS M MHOTO00pa3us
KYJIbTYPHBIX pacTeHul. PoJib ceneknu B CO3JaHUU COPTOB PACTEHUU U MOPOJ
#*UBOTHbIX. CopT, mopoaa, MITaMM. 3aKOH TOMOJOTHYECKUX pPSAOB B
HaciaencTBeHHoM wu3MeHuuBoctTd H. WM. BasumoBa, ero 3HaueHue i
CEJIEKIIMOHHOW pabOoTHI.

MeTtoasl cenekunoHHOM paboThl. MCKycCTBEHHBI OTOOp: MacCOBBIA U
WHIUBUyIbHBIA.  OJTambl ~ KOMOWHAIIMOHHOW  cenekiuu.  Vcmbitanue
MPOU3BOAUTENICH MO MOTOMCTBY. OTOOp MO TE€HOTHITY C TIOMOIIBIO OICHKH
¢dbeHoTHna MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ MoMoIIbio aHanm3a JIHK.

HckyccTBeHHBI  MyTareHe3 Kak METOJ] CEJICKIIMOHHOW  paboThI.
PamnanmoHHpli M XUMHUYECKMM MYTAareHe3 Kak MCTOYHMK MyTalUud y



KyJbTYPHBIX (pOpM OpraHu3MoB. Vcrmosib30BaHHE T€HOMHOI'O PEIaKTUPOBAHUS
u MeToJ10B pekomOuHanTHbiX JIHK 115 monmyuenus ucxonnoro marepuana ajis
CEJIEKIINH.

[Tonyuenune MTOJIUIIIIOUIOB. BnyTtpusugoBas rUOpUIU3ALIHSL.
bnuskoponcTBeHHOe — cKkpeliuMBaHWe, WM MHOpuAMHT. HepoactBeHHoe
CKpelniuBanue, win aytopuauur. ['ereposuc u ero npuuuHbl. Mcnonab3oBanue
reteposuca B cenekiuu. Otnanéunas rudpuauzanus. [Ipeononenue 6ecruioaus
MEXBUJOBBIX TUOPUIIOB. [lOCTHIKEHMSI CENEeKIMU PpACTEHUH U SKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHre U U3y4eHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PAaCTCHUI
U HUX JUKUX pOJUYEH I CO3JaHUsl HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpaneHue u ynpasienue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3SUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YeNsAX VIYUUIEHUS CYWeCmBYIOUWUX U CO30AHUS HOBbILX NOPOO,
JUHULL U KPOCCO8, 8 MOM HUCle C HNPUMEHEHUeM COBDEMEHHbIX Memo0o8
HAYYHbIX UCCIIe008AHUL, NePedoBblX UOeli U NePCNEeKMUBHBIX MeXHOI02ULL.

JemoHcTpanuu

[Toptpetsi: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabmuubr u  cxembl: «LleHTpBl MPOUCXOXKACHHUS W MHOTO00pa3us
KYJIbTYPHBIX PAacTE€HUI», «3aKOH TOMOJIOTMYECKHX PSAJOB B HACIEIACTBEHHOU
U3MEHUHUBOCTHY», «MeToasl cenekium», «OtnanéHHas ruOpuan3anus»,
«MyTtarenes».

JlaGopaTtopnasi padora «l3ydyeHue COPTOB KyJbTYPHBIX PAcTEHUU U
NOPOJI JOMAITHUX )KUBOTHBIX).

JlabGopaTopHas padora «/3yueHre METO0B CEJICKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN.

Jkckypceusi «OCHOBHBIE METOJIbI M JOCTHMIKEHUS CEJICKIMU PaCTCHUH U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOUCHBITATENILHBIN YYacCTOK, B TEIUIMYHOE XO3SMCTBO, B JaOOpPATOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. buoTexHos0rust U CHHTETHYECKAasA OMOJIOTHS

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJOTHHU, — KJIETOYHBIE UM TKAHEBBIC
KyJbTYpbl, =~ MHUKPOOPTaHM3MbI, WX  XapaKTepUCTHKA. TpagulliOHHAas
OMOTEXHOJIOTHS: XJIeOOMeueHrne, TOMyUYeHHE KHUCIOMOJIOYHBIX MPOIYKTOB,
BuHOAEne. Mukpobuonorudeckuii cuHTe3. OOBEKTHI MUKPOOHOIOTHYECKUX
TexHosoruii. [Ipon3BoAcTBO OeKa, aMUHOKHCIOT U BUTAMHHOB.

Co3nanue TEXHOJOTU U MHCTPYMEHTOB IEJICHANIPABICHHOTO W3MEHEHHUS
U KOHCTPYUPOBAHHS TE€HOMOB C IMEJIbI0 TMOJYYEHUS OPTraHU3MOB M HUX
KOMITOHEHTOB, COJICPKAIINX HE BCTPEUAIOIIUECS B MPUPOJIC OMOCUHTETHIECCKUE
MyTH.

Knerounas naxxenepus. MeToasl KyJbTYpbl KIIETOK U TKAHEW PACTCHUN U
KUBOTHBIX. KpumobOanku. Comartwueckass THOpUAM3AIMA W COMATHYCCKUUN
smOpuoreHe3. Mcnonp30BaHue ramionioB B CeNEKUMHU pacTeHuil. [lonyuenue
MOHOKIOHANIbHBIX anmumer. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NOUKIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PexoHCTpyKIMsT ~ AWLEKIETOK M KIOHHPOBAaHME  JKUBOTHBIX.  Mertog
TPAHCIUIAHTALMU SAEP KIETOK. 1exHono2uu 0300posienus, Kyibmusuposanus u
MUKPOKTIOHATLHO20 PA3SMHONCEHUSL CENIbCKOXO03AUCTNEEHHBIX KVIbIMYD.

XpOMOCOMHAasi U TI'eHHas HHKEHEpUs. VCKyCCTBEHHBIM CHUHTE3 I'€Ha U
KoHCTpyupoBanue  pekomOuHantHbiXx JHK.  Cozdanue  mpamnceenmvix



opearHusmo8. JIOCTW)KEHUS W TEpPCHEKTUBbI XPOMOCOMHOW W T'€HHOU
WHXXEHEPUU. DKOJOTUUECKUE U ATHUECKHUE TTPOOIEMbl TEHHON MHKEHEPHH.

MenunuHckre OuotexHosioruu. I[loctreHoMHas nmdpoBas MeIUIMHA.
[TIIP-nquarHoctuka. MeTa00JIOMHBIA aHadu3, TEHOLICHTPUYECKUM aHaju3
MpOTEOMA YEJIOBEKa JJIsi OLICHKM COCTOSHHUS €ro 370poBbs. Mcmosib30BaHUE
CTBOJIOBBIX KJETOK. TaprertHas Ttepamus paka. 3D-OuowmHxeHepus s
pa3paboTku GyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUM, CO3JIaHMS
KOMIUICKCHBIX TKaHEH cOuYeTaHHuEM TEXHOJOTHH TPEXMEPHOI0 OMONPUHTHUHTA U
ckaddonauHra 11 peleHus 3a1a4 IepcoOHaATN3UPOBAHHON MEUITUHBI.

Co3nanue BEKTOPHBIX BaKIIUH C LIEJIbI0 0OecreueHus KOMOMHUPOBAHHOMN
3ammThl 0T Bo3OyauTeneit OPBU, ycTtanoBieHHE MOJICKYJISIPHBIX MEXaHU3MOB
dbynknuonupoBanus PHK-conmepkamumx  BUpPYCOB, BBI3BIBAIOIIMX — 0CO00
OITacHbIE 3a00JIEBAHUS YEI0BEKA U )KUBOTHBIX.

JemoHcTpanumn

Tabmuuel ©  CXEMBL: «cnonp30BaHUE  MHUKPOOPraHW3MOB B
MPOMBIIIJIEHHOM  NPOU3BOJACTBE», «KiletouHass uHXkeHepus», «l eHHas
VHXXEHEPUS.

JlaGopaTopHnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «IloaydeHrne MOJIOYHOKHUCIBIX TPOTYKTOBY.

Jkckypcusi «bUOTEXHOJIOTUSA — BaKHEHIIAsl MPOU3BOJMUTEIbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE IMTPOU3BOJICTBO)Y.

11 KITACC

Tema 1. 3apoxaeHue U pasBuTHE IBOJILNMOHHBIX NMpPeICTABJICHU B
onosorum

OBomonnonHas teopusi Y. JlapBuHa. Ilpeanochulku BO3HHUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBixkymue cuibsl  SBoMonMM  BUIoB 1o Y. JlapBuHy (BbICOKas
MHTEHCHUBHOCTh PAa3MHOKEHHSI OPraHU3MOB, HACIIE/ICTBEHHAs W3MEHYUBOCTb,
06opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA U UCKYCCTBEHHBINH 0TOOD).

Odopmienne cunteTndeckoit teopuu sBomtonnu (CTD). Heittpanphas
Teopust dBoJou. CoBpeMEHHasi JBOJIONMOHHAS Ouoyiorusi. 3HaueHUe
ABOJIFOIMOHHOM Teopuu B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa.

JdemoHcTpanuu

[ToptpeTtsi: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kioswe, Y. Hapsun, C. C. YerBepukos, . U. llImansraysen, k. Xonaeitn, /.
K. benses.

Tabmuupbr u cxembl: «Cucrema xuBoil mpuponsl (mo K. Jluauero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHUI y pacTeHuidl u kuBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapupyra myremectsus Y. Jlapsunay, «Haxoaxu Y. [dapBuna», «DopMmsbl
O0oprOBI  3a  cymiecTBoBaHue», <«llopoapl romybeit», «MHoroobpasue
KyJIbTYpHBIX (opMm KamycTb», «llopoapl moMamHUX KUBOTHBIX», «Cxema
oOpazoBaHusi HOBbIX BUI0B (o Y. [apBuny)», «Cxema COOTHOUIEHUS
JBIDKYIIUX CHJI 3BOJIOLUNY», «OCHOBHBIE MOJIOKEHUSI CUHTETUYECKON TEOpUH
ABOJIIOLIUI.

Tema 2. Mukpo3BoIouMs U €€ pe3yabTaThl

[Tonynsiuust Kak »diaeMeHTapHas eauHuna »Bodtound. CoOBpEMEHHbIE
METOABl OIEHKH TEeHETUYECKOTO Pa3HOOOpa3usi W CTPYKTYPhI TOIMYJISIUH.



N3menenue reHooOHIAa MONYJIANMH KaK 3JIEMEHTAPHOE HBOJIIOIIMOHHOE
ABJIEHHE. 3aKOH TeHeThuueckoro paBHoBecus Jx. Xapnau, B. BaitnOepra.

DOneMeHTapHble (akToOpbl (ABMKYIIUE CHUJIBI) 3BOJTIONUU. MyTalmOHHBINA
npouecc. KomOunatvBHass wu3MeHYUMBOCTh. [lpeiid reHoB — ciaydaiiHble
HEHAIpaBJCHHbIE M3MEHEHUS YacTOT ajulesied B momyisuusx. ekt
ocHoBarelns. Ipgexkm Oymuliounoeo eopaviuika. CHuUdCeHUe 2eHemuyecko2o
pasnooobpazusi: npudunsl u cieocmsus. Ilposenenue sghgpexma opetigha cenoé 6
bonvuwux u  maneix nonyaayusx. Murpanuu. M3omsamus  MOMYNSIAN:
reorpaduyeckas (MpocTpaHCTBEHHAs), OMoJIoru4ecKast (pernpoyKTUBHAs).

EcrectBennbiii orbop — Hampapisitomuid (paktop 3Bororuu. Dopmbl
€CTECTBEHHOTO OTOOpa: JABWXKYIIUH, CTaOWIM3UPYIOIINMA, pa3pbIBAIOIIMIA
(mu3pynTuBHBIN). [lomoBoM 0T60p. BO3HUKHOBEHNE M ABOIOIUS COITUAIBHOTO
NOBEJICHUS )KUBOTHBIX.

[IpucnocoOG1eHHOCTh OPraHU3MOB KakK pe3yibTaT MHUKPOIBOJIIOIUU.
Bo3HukHOBEHHE  TPUCTIOCOOJIEHM Yy  OopraHu3MoB.  ApoMopdo3bl U
UaM0adanTalluH. [Tpumepsbl IPUCTIOCOOJICHUI y OpPraHU3MOB:
Mopdomnoruyeckue, (UHOJOTUUECKHE, OHMOXMMUYECKHE, TOBEIACHUYECKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpasoBaHue Kak pe3ysbTar
MUKPOABOIOIMHU. M3omsmus — kirodeBoit paktop BumooOpazoBanus. [lytu u
CIOCOOBI BUJI000pa30BaHUS: aJIONaTPUUYECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJUIUIOUIU3AIINS,
rubpuauzanmsi). JJuTensHOCTh IBOIIOIIMOHHBIX IMPOIIECCOB.

Mexanu3mbl (HOpMHUPOBAHUS OUOJIOTHIECKOTO pa3HOOOpa3usl.

Ponp »BoMOIIMOHHONW OWONOTMM B pa3pabOTKE HAy4YHBIX METOJ/OB
coxpaHeHusi OnopazHooOpazuss. MUKPOIBOIIONMS U KOABOJIIOIHS Mapa3UTOB U
uX Xo3sieB. Mexanusmbl (HOpPMHUPOBAHUSA YCTOWYMBOCTH K AHTHOMOTHUKAM W
c1rtoco0Obl OOPHOBI ¢ HEH.

JdemoHcTpanuu

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

Tabmuubr 1 cxembl: «MyTanmoHHasi U3MEHUYUBOCTHY, «[lomymsinonnas
CTpyKTypa Buua», «Cxema mposiBIeHUs 3akoHa Xapau—BaiinOepray,
«JIBMKyIlIME CHUIIBI 3BOJIOLUU», «IJKOJOTMYECKAs] W30JISALUS MOIMYJISHMA
ceBaHCKoOU (openmny, «I'eorpaduueckas U30JAIUS JIUCTBEHHUIBI CUOUPCKON U
JUCTBEHHULIBI JaypcKoit», «llomynsioHHbIE BOJHBI YUCICHHOCTH XHUIHUKOB
n KepTB», «CxeMa JIEeUCTBUS €CTECTBEHHOro oTOopa», «Popmbl O0OpHOBI 3a
cyliecTBoBaHuey», «MHAycTpuanbHbli MelnaHu3M», <«JKUBBIE HCKOIAEMBIEY,
«IToxkpoBUTENbCTBEHHAsT OKpacKa KUBOTHBIX», «lIpegynpexnaronias okpacka
KUBOTHBIX»,  «Dm3uonorunueckne  amanrtanum»,  «lIpucrnocobieHHOCTh
OpPraHU3MOB U €€ OTHOCUTEJIBHOCTHY», «Kputepuu Buma», « BUabi-IBOMHUKNY,
«Ctpyktypa BuUaa B npupoae», «Cmocobsl  BHUA000pa3oBaHUSY,
«I"eorpaduueckoe BUI000pa30BaHUE TPEX BHJIOB JIAHIBIIEI,
«IKOJOTHYECKOE BUA000pa30BaHUE BUIOB CUHUID, «lloMUIIonbl pacTeHuiny,
«KamycTHo-peneunbiii THOPHITY.

OGopynoBanue: repOapuu pacTEHWH, KOJJICKIIMA HACEKOMBIX, dYydela
ITUI] ¥ 3BEPEH C MpUMEpaMu Pa3IMYHBIX MPUCIIOCOOJEHUHN, dydena MTUIl U
3BEpeil pa3HbIX BUIOB, repOapuu pacTeHUd OJM3KUX BHIIOB, 0OPA30BABIINXCS
Pa3TUYHBIMH CTIOCOOAMH.

JlabopaTopnas padota «BpisiBIeHHE H3MEHUYMBOCTH Yy OcoO€d OJHOTO
BUJIA».



Jlaboparopnass paGora «IIpucrnocoOneHuss OpraHu3MOB H  HUX
OTHOCHUTEJIbHAS 1IEJIECO00PA3HOCTDHY.

Jlaboparopnasi pa6ora «CpaBHEeHHE BHAOB IO MOPQPOIOTHUECKOMY
KPUTEPUIO.

Tema 3. Makpo3BoJIIOLMS U €€ Pe3yJibTAThI

Meroabl u3yuyeHUss MakpodBoitouud. [lameoHTOmOrMYecKne MeETOIbI
u3ydeHus: sBojironuu. I[lepexomnsie GopmMbl U (PUIOTEHETUYECKUE PSAJIBI
OpraHU3MOB.

buoreorpaduyeckue mMeToqbl n3ydeHus sBoonuu. CpaBHeHHe (Iopbl U
¢dayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emiu. Busbi-
SHAEMUKU U PEIIUKTHI.

OMOpHOJIOTUUECKHME W CPaBHUTEIBHO-MOP(OJIOTUUECKHE  METO/IbI
U3YUYEHHUS] HBOIIOLMH. ['€HETUYECKHE MEXaHW3Mbl HBOJIOLIMM OHTOTE€HE3a H
NOSIBJICHUSI 3BOJIIOIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE M aHAJIOTUYHBIC
opranbl. PynquMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISPHO-TEHETUYECKUE,
OMOXMMHUYECKHME M  MaTeMaTHYeCKHE METOJbl  U3YUYCHHUS  HBOJIIOIUU.
['omonoruunsie reHsl. COBpeMEHHBIE METOIbI MOCTPOCHUS (PUITOTEHETHYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallM{ U SBOJIIOLUSI TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBwiia) HBoOJOUMH. [IpuHyun cmemsl

dyHKYULL. HeoGpaTtumocTs SBOJIIOILIMH. ApnanTuBHas paauanus.
HepaBHOMEPHOCTH TEMITOB 3BOJIFOLIHH.
JdemoHcTpanuun
[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosuiep, 3. ['ekkeb.
Ta0au1s! u CXEMBI: «PUIIOreHEeTUYECKUMN P JIOILIaN,

«ApxeonTepukcy, «3Bepo3yobie smiepb», «Creromedansny, «Pununoduts,
«CeMeHHbIE TaNOpOTHUKWY», «buoreorpaduyeckue 30HbI 3emuu», «Jlperid
KOHTHHEHTOB», «PenukThl», «HadanbHble cTaguu SMOPHUOHATIBLHOTO Pa3BUTHS
MO3BOHOYHBIX KMUBOTHBIX», «l'OMOJIOTMUHBIE W AaHAJIOTUYHBIE OPTaHbDY,
«PynmumeHTb», «ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpPHI  4YEJIOBEKAa U
muMnan3e», «l JaBHbIE HaMpaBJiICHHUS HBOMIONUNY, «OO0IIHE 3aKOHOMEPHOCTH
ABOJIIOLII.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJISKA HCKOMAEMbIX OCTAaTKOB
OpPraHu3MOB, MYJISIKAU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. Ilpoucxoxaenne u pa3BuTHe *KU3HN Ha 3emJie

Hayunble rumores3bl NMpOUCXOXKIEHHS >KM3HU Ha 3emse. AOHOreHes u
nancnepmusi.  JloHayuyHble ~ TpEACTaBICHUS O  3aPOXKICHUU  KU3HU
(kpeaunonn3M). ['umore3a MOCTOSTHHOTO CaMO3apPOXKIEHUS KU3HU U €€
onmpoBepkeHue omnbiTaMu  ®. Pemm, JI. Cnammanuanum, JI. Ilactepa.
[IpoucxoxneHne Ku3HU U aCTPOOUOIIOTHSI.

OcHoBHBIE ~ 3Tanbl  HEOpraHWyeckou  sBomronuu.  [lnaneraphHas
(reosoruueckas) AIBOJIONMS. XHMHYECKas SBOJIONUSA. AOHOTeHHBI CHHTE3
OpraHuyecKkux BellecTB u3 Heopranmyeckux. Onbir C. Mumnepa u I'. IOpu.
ObpazoBanue mnonmuMepoB u3 MoHoMepoB. KoanepBatHas rumoreza A. .
Onapuna, rumnore3a mnepBuuHOrO OynpoHa JIk. XonmelHa, TeHeTHYECKas
runore3a . Ménmnmepa. Pubosumbr (T. Uek) m rumoreza «mupa PHK» V.
['unGepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKJIETKH.

Uctopusa 3emnum u Metonbl e€ u3ydeHus. Vckormaemble OpraHHYecKue
octatku. ['eoxpoHonorus u e€ wmeroawsl. OTHOCHTENbHAas W aOCOJIOTHAS
reoxpoHosiorusi. ['eoxpoHosiorudyeckast mKasna: 30Hbl, 3pbl, IEPUOJIbI, STOXHU.



HauanbHble 3Tanbl opranudeckod 3Boionuu. [losBieHue M 3BOJIOIUSA
NEPBBIX KJIETOK. DBOJIOLMS MeTaboau3Ma. BoO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MHUKpPOOHbIE OHMOIIEHKM Kak aHalior TMepBbIX Ha 3emile
coobmiecTB. CTpoMatoiauTsl. [TpokaprOThI U 3yKapUOTHI.

[Ipoucxoxnenune DYKapUOT (cumOuorenes). DBOJIIOLIUOHHOE
POUCXOXKIAECHUE BHUPYCOB. [IpOMCXOXKIIEHHME MHOTOKIETOYHBIX OPTraHU3MOB.
BoO3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATaIbl HBOJIIOIUHU BRICIIUX pacTeHUuH. OCHOBHBIE apoMOp(]O3bI
pactenud. Bpixon pactenud Ha cymry. [losiBieHHE CHOpPOBBIX PACTEHUN U
3aBoeBaHME UMHU cymd. CeMeHHble pacTeHus. lIponcxoxaeHue UIBETKOBBIX
pacTECHUM.

OcHOBHBIE ATaIlbl SBOJIONUU KUBOTHOTO MUpa. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. Benyckas dayna. KemOpuiickuil B3pbIB — MOSIBICHUE COBPEMEHHBIX
tunoB. IlepBele xoploBble KUBOTHbIE. JKu3HB B BOAE. OBOJIOLMS
no3BOHOYHBIX. [Ipoucxoxnaenue ampubuit u pentwimid. [IpoucxoxaeHue
mieKkonuTaomux W nrui. [Ipunnun kimrodeBoro apomopdosza. OcBoeHue
0€Cr03BOHOYHBIMU U TTO3BOHOYHBIMU YKUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emiie MO 3paM U NEPUOAAM: apXeu, MPOTEPO30u,
najgeo3o0i, Me3030M, KaiiHo30M. OOmas xapakTepucTHKa KiIuMara U
re0JIOTUYECKUX IpoLeccoB. 11osBIeHNE U pacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUs — 3KOJIOTHYECKUE KPU3UCHI Npouioro. [IpuyuHsl
U CIIEJICTBUSI MAacCOBbIX BbIMHpaHUi. COBPEMEHHBI IKOJOTHMYECKUN KPHU3HC,
ero ocooennoctH. [Ipobiiema coxpanenus 6nopasHooOpaszust Ha 3emiie.

CoBpeMeHHas cuctemMa opranmdeckoro mupa. [Ipunimmnsl kiaccudukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUUECKUE TPYIIIbI OPraHU3MOB.

JdemoHcTpanumn

[Toptpetsi: @. Penu, JI. Cnanmnanuanu, JI. Ilacrep, M. 1. Meunukos, A.
N. Onapun, [x. Xonnein, I'. Ménnep, C. Muuiep, I'. FOpu.

Ta6muier u cxemsl: «Cxema onbiTa @. Penny», «Cxema omnbita JI. TlacTepa
0 M3YYEHHUIO CcaMo3apoXKIeHus xu3Hu», «Cxema ombita C. Mwmuiepa, I
IOpu», «Itansl HEOpraHUYECKOU BOIOLUNY, «I €0XpOHOIOTHnYECKas IIKaiay,
«HauvanpHble 9Tanmbl OpraHUYecKko dBodrOIUK», «Cxema 00pa3oBaHUs
yKapuoT MyTéM cumOmoreHesza», «Cucrema XuUBOW NpUPOIb», «CTpoeHue
BUpyca», «Apomopdo3bl pacreHuit»y, «PuHHOGUTHY, «OTHOKICTOUHBIC
BOJIOpOCIINY, «MHOTOKIIETOUHBIE BoOAOpocin», «Mxu», «llanopoTHUKNHY,
«l'onocemenHble pacTeHus’», «OpraHbl UBETKOBBIX pacTeHui», «Cxema
Pa3BUTHSL JKUBOTHOTO MHpPa», «ApoMopdo3sl KUBOTHBIX», «lIpocTeitmme,
«Kumeunononoctaeie», «Ilmockue depBu», «Unmenucrornorue», «PwIOb,
«3emHOBOMIHBIEY, «lIpecMmbikarommecs», «lItuipyy, «MIleKONMUTAIOIIUEY,
«Pa3BUTHE KU3HU B apXEUCKOU 3pe», «Pa3BUTHE KU3HU B MPOTEPO30MCKOU
ape», «Pa3BurtHe KHM3HM B MNAJIEO30MCKOM 3pe», «Pa3BuTHEe XU3HU B
M€3030MCKOM 3pe», «Pa3BUTHE XU3HU B KaWHO30MCKOU 3pe», «CoBpeMeHHas
CHUCTEMA OPraHUYECKOr0 MUPA».

O6opynoBanue: TepOapuyl PACTCHWM PA3IMYHBIX OTIENIOB, KOJIJICKIIUA
HACEKOMBIX, BJIQXXHBIC NPENApPAThl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB,
KOJUICKIIMM WIJIOKOXHUX, CKEJEThl IMO3BOHOYHBIX JKUBOTHBIX, Yyde€lla NTHUIl U
3BEpEH, KOJUIEKUMH OKAMEHEJIOCTEM, TOJE3HBIX MCKOMAEMbIX, MYJIKHU
OPTraHUYECKUX OCTATKOB OPraHU3MOB.



Bupryansnasa JgalGopatopHasi padora «MoaenupoBaHUE OIBITOB
Mumnepa—tOpu 1o  u3ydeHHI0O aOMOT€HHOIO0 CHHTE3a OpPraHUYECKUX
COCIMHEHUI B MIEPBUYHOMN aTMocdeper.

JlaGopaTopnasi padora «/3ydeHne M ONMMCaHWE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IpakTnueckasi padora «l3yuyeHne ocoOCHHOCTEH CTpOEHHUS pacTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckast  padora  «lM3yueHue  0ocoOEHHOCTEH  CTpPOCHUS
MIO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AaHTPOIOTeHe3

Paznensl 1 3a0aun aHTPONOIOTUH. METO/IBI aHTPOTIOJIOTHH.

CraHoBieHUE NPEICTABICHUIN O MPOUCXOKICHUH YEIOBEKA. Peuruo3xeie
B033peHUs. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CxoncTtBO uenmoBeKa € JKMBOTHBIMU. (CHCTEMATHYECKOE IOJIOKEHUE
yenoBeka. CBHUIETENIbCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPaBHUTEIBHO-
Mopdoaoruyeckue, AMOPHUOTIOTUYECKUE, (bu3HO0I0r0-0MOXMMUYECKHE,
noBeeHueckue. OTauyusi 4YelnoBEeKa OT KUBOTHBIX. lIpsAMoXoxkieHue u
KOMILIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM
CUTHAJIbHON CUCTEMBI.

JBwxymue  cuiabl  (dakTophl)  aHTpOIOreHe3a:  OMOJIOTHMYECKHE,
conrasibHpie. COOTHOIIEHHE OMOJIOTMYECKUX U COLMAIbHBIX (DaKTOPOB B

aHTPOTIOTCHE3E.
OcHOBHBIC CTaIUM aHTpOIOTeHe3a. PaHHME YemoBekooOpa3Hbie 00e3bsHbI
(IPOKOHCYJIBI) W paHHHWE TOHTHABI — OOIMe MPEeaKH YEIOBEKOOOpPa3HBIX

00e3bsiH U JIofiei. ABCTpPAJONUTEKH — JIBYHOTHE Tpenku mrojed. YUemoBek
yMEJIbIM, MEPBbIE U3TOTOBIICHUS OpYAUU Tpyna. UesnmoBeKk NPSAMOXOIAIIMU U
NEePBBIM BBIXOA JroAei 3a mpenensl Adpuku. UenoBek reinenbOeprckuii —
001Ut MpeoK HeaHAepTaTbLCKOr0 YeIOBEKa M YelloBeKa pasyMHOro. Yemosek
HEAHJECPTAIbCKUNA Kak BHUJ JIFOJECW XOJOJHOTO KiMMmara. YenoBeK pa3yMHBIN
COBPEMEHHOI0 THIIA, JACHUCOBCKUU YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [Taneorenerrka u najieoreHOMHKA.

DBOJIIONNS COBPEMEHHOTO YelioBeKa. EcTecTBEHHBIN 0TOOP B MOIMYJISIITUSIX
yesoBeka. MyTallMOHHBIN mporiece U noauMopdusm. [lonmynsiroHHbIe BOJHBI,
npeiid reHoB, murparus u «3GdEKT OCHOBATENS» B MOMYJISAIHUIX COBPEMEHHOTO
YeJI0BeKa.

UYenoseueckue packl. [lonstue o pace. bosbmme pacel: eBporieonaHas
(eBpaswmiickasi), aBCTpaJIO-HETPOHHAs (PKBATOpUAJbHAs), MOHIOJIOWIHAS
(a3uarcko-aMepukaHcKasi). BpeMmst u myTu paccereHusi 4ejaoBeKa IO TUIaHETE.
EnuacTBO wemoBeueckux pac. HaydyHas HECOCTOATENBHOCTH pacU3Ma.
[Tpucnoco06IeHHOCTh YeJIOBEKa K pPa3HBIM YCIOBHUSM OKPYXKAIOIIEH Cpelbl.
Brnusaue reorpaduueckord cpembpl u jpeiida TeHOB Ha MOPQOJIOTHIO U
(U3HOIOTHIO YeTIOBEKa.

MeXIUCIUIUIMHAPHBIE  MeTOAbl B (u3ndeckor  (OHMOJOTHYECKOM)
AHTPOMOJIOTUU.  DBOJIIOLIMOHHAST ~ AHTPOMOJIOTHSI U MaJICOAHTPOIOJIOTHUS
YEJIOBEUECKUX MOMYJISIIUN. bruoconuranbHble HCCAEN0BAHUS PUPOIbI YETOBEKA.
HccnenoBanue KOBOMIOIMHN OMOIOTUYECKOTO U COLIMATIBHOTO B YETOBEKE.

JeMmoHCcTpanumn

IToprpetsr: Y. lapsun, JI. Jluku, 5. 4. Pornnckui, M. M. I'epacumos.

Tabmuupr u  cxembl: «MeToapl aHTPONONOTUU», «l OJOBHOM MO3T
yenoBeka», «YemoBekooOpasHbie 00€3bsHBDY, «CKENIeT 4YenoBeKa U CKEJeT
muMIan3e», «PyTUMEeHThl U aTaBU3MbD», «JIBUXKyIIUE CUJIbI aHTPOIIOTEHE3a,



«OBOJIIOIIMOHHOE JIPEBO YEJIOBEKa», «ABCTPAJIONUTEK», «UET0BEK YyMEIbIN»,
«YenoBek mpAMOXOmAIMN», «JleHHUCOBCKMI 4enoBek» «HeaHnmepranbubh,
«KpomanboHLBY, «IIpeakn yenoBekay, «ITanbl IBONIOLUNA YEIIOBEKay, «Packl
YEJIOBEKA.

O6opynoBanue: MYJISDKA OKaMEHEJNOCTeH, MPEeAMETOB MaTepHalbHOU
KyJIbTYpbl TPEIKOB YeJoBeKa, penpoaykiuu ((otorpadum) KapTUH C
MU(DOTOTHYECKUMU U OUOJCHCKUMHU CIOKETaMH TMPOUCXOXKICHUS YeJIOBEKa,
doTorpaduu HaxoJIOK HMCKOMAEMBbIX OCTAaTKOB YEJOBEKa, CKEJIEeT 4elIOBeKa,
MOJENb 4Yeperna 4YeJIOBEKa M 4Yepena IIMMIIAH3€, MOJAENb KHCTH YEJIOBEKA U
KHCTH IIUMIIaH3€, MOJIEIIH TOPCa MIPEAKOB YETIOBEKA.

JlaGopaTopnasi padora «l3ydenue ocoOeHHOCTEH CTpOEHHUS CKeJeTa
YEJI0BEKA, CBSA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckass padora «M3yueHne HSKOJOTMYECKUX  aJanTanui
YEJI0BEKAY.

Tema 6. JDkoyiorusi — Hayka 0 B3aMMOOTHOUICHUSIX OPraHU3MOB M
HAIOPraHM3MEHHbIX CHCTEM C OKPY/KAKLIeH cpeaou

3apoxkneHune u pa3BuTue skojorun B Tpyaax A. 'ymGonbara, K. @.
Pynbe, H. A. CeBeprioBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znensl u
3a7a4u 3K0JI0ruU. CBS3b IKOJOTUH C IPYTUMHU HAyKaMH.

Meronsl skonoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B 9KOJIOTHU:
npupoAHbie M JabopaTopHble. MojaenupoBaHue B 3KOJIOTHH. MOHUTOPUHT
OKpY’KaroIel cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HaueHUE DSKOJIOTMYECKHX 3HAHUU [JI1 YEJIOBEKA. JKOJOTHYECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3EH YeI0BEYECTBA C mpupoaon. @opMupoBanue
AKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JdemoHcTpanumn

[Toptpetsl: A. I'ym6ombar, K. @. Pynbe, H. A. Ceseprios, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmmibl 1 cxeMbl: «Pa3aeibl sKoaoruny, « MeToabl sKoIorum», «CxeMma
MOHUTOPHUHTA OKPYKAIOIIEN CPEAbD.

JlabopaTtopnas  padora  «/3ydyeHMe  METOAOB  SKOJOTHUUYECKHUX
VCCIIEIOBAHUIY.

Tema 7. Opranu3msl u cpeaa 00MTAHUA

Okosornueckre  (GakToppl M 3aKOHOMEPHOCTH WX  JICHCTBHSL.
Knaccudukanus sxomormdeckux (HakTopoB: abUOTHYECKHE, OWOTHYECKHE,
anTpornorernsie. O0IIMe 3aKOHOMEPHOCTH AEHCTBUS SKOJOTUYECKUX (DaKTOPOB.
[IpaBuno wmunumyma (K. Inpenrens, ). Jlubux). TonepaHTHOCTS.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak dKojormdeckuii (axrtop. JlelicTBue
Pa3HBIX YYaCTKOB COJTHEYHOT'O CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKUE TPYIIIIbI
pacTeHH W J>KMBOTHBIX IO OTHOIICHWIO K cBeTy. CurHanbHas pojb CBETA.
doTonepruoan3M.

Temneparypa kak skosoruueckuii ¢akrop. [leiicTBue TemmepaTypbsl Ha
opranu3Msbl. [[OWKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTAHU3Mbl. JBPUTEPMHbIEC
Y CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak skojorumueckuil ¢akrop. Ilpucnocobnenus pacteHuil K
nojaep>KaHuio BogHOro 6ananca. Knaccudukanusi pacTeHUN MO OTHOLIEHUIO K
Bojie. [Ipucrocobnenus KUBOTHBIX K N3MEHEHHUIO BOJHOTO PEKUMA.

Cpennl obuTaHusi OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOUYBCHHAS,
IyOMHHAsT TOAMNOYBEHHAs, BHYTPUOPTraHU3MeHHass. DU3NKO-XUMUYECKUE



O0COOEHHOCTH cpell 0OuTaHusl opraHu3MoB. [IpucrnocoOsieHus OpraHu3MOB K
KU3HU B PA3HBIX Cpeax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBbI. CyTOUHBIE U
roJInyHbie pUTMBIL. [Iprcrnoco6IeHHOCTh OPraHu3MOB K CE30HHBIM W3MEHEHUSIM
YCIIOBUH KU3HU.

XKuznennsie Gopmbel opranusmoB. [loHsaTtue o Ku3HEHHOU (opme.
XKuszHeHHsie QOpMBI  pacTeHHil: JAepeBbs, KYCTapHUKH, KyCTapHUYKH,
MHOTOJIETHHE TpaBbl, OJIHOJETHHE TpaBbl. JKu3HEHHbIE (DOPMBI >KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a’poOHOHTHI. OCOOEHHOCTHM CTPOEHUS U 00pasza
AKU3HH.

buotnueckue  daktoprl. Buabl  OMOTHYECKMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuUMOMO3 u ero Qopmel. [lapasutuswm,
KOOTEepalusi, MyTyaJin3M, KOMMEHCAIIM3M (KBapTUPAHTCTBO, HAXJICOHUUECTRO).
Herpoduueckue B3aumojeiicTBus (Tornuueckue, popuueckue, Gadpuyeckue).
3HaueHue OMOTHMYECKUX B3aUMOJICHCTBUN JJIsl CYIIECTBOBAHMSI OPraHU3MOB B
cpene ooutanus. [[pyuHIINIT KOHKYPEHTHOTO UCKIIIOUEHHUS.

JemoHcTpanuu

Tabmuupbr U cxembl: «IOkonorudeckue (GaxTopb», «CBETOBOM CHEKTPY,
«JKOJIOTUYECKHE  TPYNNbl  KUBOTHBIX IO  OTHOUIEHWIO K  CBETY»,
«TennokpoBHbIE KUBOTHBIEY, «XO0JIOMHOKPOBHBIE YKUBOTHBICY,
«DuznonornuecKne aJanTaiuy KUBOTHBIX», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«buonoruueckue putMmbl, «KusHeHHBIE (GOPMBI pacTeHUi», <« KU3HEHHBIC
(OpMBI JKUBOTHBIX», «DKOCHCTEMA HMIUPOKOJIUCTBEHHOTO Jieca», « IKOCHCTEMA
XBOMHOro Jeca», «llenmm mnuranus», «XumHUYECTBO», «llapazutuszmy»,
«Konkypennus», «Cumonosy», «Kommencanuzm.

ObopynoBanue: repbapur pacTeHU M JKUBOTHBIX, MPUCIOCOOTICHHBIX K
BIUSHUIO PA3IMYHBIX JKOJOTHYECKUX (PAKTOpOB, TepOapuu CBETOIIOOWBHIX,
TEHETIOOUBBIX U TEHEBBIHOCIUBBIX PACTECHUH, CBETOIIOOMBHIE, TCHEOOUBBIC U
TEHEBBIHOCJIMBbIE ~ KOMHATHBIE  PACTeHHs, Trepbapud W KOJUICKIIUU
TETJI0FOOUBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, Yydesna NTHUI] U
3Bepeil, repbapuu pacTeHWil, OTHOCAIIMXCS K TrurpoduraMm, Kcepodutam,
Me30(uTaM, KOMHATHBIE€ PACTEHHUS MAHHBIX TPYMM, KOJUICKIIMH >XHUBOTHBIX,
OoOUTAOIINX B Pa3HBIX Cpenax, repO0apuu U KOJUICKIIMN PACTEHUHN U )KUBOTHBIX,
o0Jagaronx YepTaMu IPUCTIOCOOJICHHOCTH K CE30HHBIM U3MEHEHUSM YCIIOBHIMA
KU3HH, TepOapr U KOJUICKIIUUA PACTEHUHN 1 JKUBOTHBIX PA3IMYHBIX KU3HECHHBIX
¢dbopM, KOJIICKIIMM >KUBOTHBIX, YYACTBYIOIIMX B Pa3IUYHBIX OWOTHYECKUX
B3aUMOJICUCTBUSIX.

JlabopaTropnasi pa6ora «BbIsiBICHHE NPUCTOCOOICHUI OPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTropnasi pa6ora «BbIsiBICHHE NPUCTOCOOICHUN OPraHU3MOB K
BIIMSHUIO TEMIIEPATYPhD».

JlabopaTopHasi padora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU W3
Pa3HBIX MECT OOUTAHH.

Tema 8. Iko10rus BUA0B U MOMYJIANH

DOKOJIOTUYECKUE  XApAKTEPUCTUKU  nonyisanuu. llomynamus — kak
Ounonornyeckasi cuctema. Posib HEOTHOPOHOCTH Cpefibl, (U3HIeCKrX 0aphepoB
U OCOOCHHOCTEM OuoJOrMU BUAOB B (HOPMHUPOBAHMM MPOCTPAHCTBEHHOU
CTPYKTypbl monyianui. OCHOBHbIE TOKa3aTeIW MOMYJSIHUN: YHUCICHHOCTD,
IJIOTHOCTh, BO3PACTHASI M TOJIOBAasl CTPYKTYpa, POXKIAAEMOCTh, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAITHSL.



Dxonoruyeckass — cTpykrypa  nomymsinuud.  OIeHKa  YUCJIEHHOCTH
nonyJyianuu. JInHaMuKa MOMyJsiquy U €€ peryyianusa. buortndecknii moTeHIyan
nonyyianuu. MojgenupoBanue OWMHaAMUKU —nomynsuud.  KpuBele  pocra
YUCJIEHHOCTU TnonmyJisinuu. KpuBble BBDKUBAaHUSA. Perymnsnus 4YHCIEHHOCTH
NOMyJISIUA: poJib (DAKTOPOB, 3aBUCAIIMX W HE 3aBUCAUIMX OT IUIOTHOCTH.
DkoJsoruueckue crpareruu BuAoB (- u K-ctparerun).

[Tonstue 06 3KonorHueckoi Huiie Buaa. MectooOutanue. MHOromepHas
Mozenb dkonoruueckor Humum Jx.M. XaruumHcoHa. PazMepsl 3KOJIOTHYECKOU
Huy. [loTeHnnanpHas u peaTn30BaHHAas HULLU.

Bug xak cucrema nomynanuil. Apeansl BUOOB. Buabl U MX KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJIECHTHI.

3aKOHOMEpPHOCTH TOBEJICHHS] M MUTpPAIMil KUBOTHBIX. buonormyeckue
WHBA3WH Yy>KEPOJHBIX BUIOB.

JemoHcTpanuu

[Toptper: k. . XaTuynHCOH.

Tabmuubl U cXembl: «IDKOJOTHYECKUE XaAPAKTEPUCTUKU TOIYIISIUNY,
«IIpocTpancTBEeHHass CTpyKTypa mnomyiasiuun», «Bo3pacTHble NOUpamMuUIbI
nonysanun», «CKOpOCTbh 3acelieHHs] IOBEPXHOCTH 3EMIIM  Pa3IMYHbIMU
opranuzmammn», «Mogeins 3kosorndeckor Humu J[x. M. XarunHconay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTtopnasi padora «lIpucrmocoOneHuss ceMsH pacTeHUH K
PacCeNCHUIO».

Tema 9. Ikon0rust coodmEecTB. IKOJIOTHYECKHE CHCTEMBI.

CoobOmiectBa opraHu3MoB. buoreHo3 u ero crtpykrypa. CBsizm MEXIy
OpraHu3Mam# B OMOIIEHO3E.

Okocuctema kak otkpbitas cucteMa (A. k. Tencnun). OyHKIIMOHATBHBIC
OJIOKM OpraHW3MOB B DSKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, PEIYyILICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetu. AOHOTHYECKHE OJIOKH
skocucTeM. [louBbl M Wbl B 3KOcHcTeMax. KpyroBopoT BEHIECTB M MOTOK
SHEPIUU B SKOCHCTEME.

OcHoBHBIE  MOKa3aTelu »HKOCHUCTEMBbl. buomacca W  OpOIYKLHS.
DKOJIOTUUECKHE MUPAMU/IBI UhCel, OMOMACChI 1 SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HampaBnennsie 3aKk0HOMEpHBIE CMEHBI COO0IIECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX MPUYUHBI. AHTPONOTE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KmmmakcHoe cooOmiectBo.  buopasHooOpasue u  TMOJHOTA
KPYTrOBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpupoaHbie 3KOCUCTEMBI. JDKOCUCEMbL 03EP U peK. DKOCUCmeMbl Mopel
U oKeano8. Jkocucmemuvl myHOp, 1€cos, cmenetl, nyCmvlHb.

AHTpOIOTEHHBIE AKOCUCTEMBI. ArposkocucTemMa. ArpoiieHo3. Paznuuus
ME3K]ly aHTPONIOT€HHBIMH U MPUPOAHBIMU IKOCUCTEMAMU.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOodskocucteM. [ oposckas
¢nopa u dayna. Cunantponm3zaius ropojickoil ¢ayHbl. buomornueckoe u
X035TUCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTHU dbopmupoBaHUS OCHOBHBIX B3aUMO/ICHCTBUI
OpraHU3MOB B DJKOCHCTeMax. Poib KackaoHoeo 3¢ggekma u  6uU008-
0upuxkamopos (Knouesvix 61u008) 8 GyHKyuonuposanuu skocucmem. llepenoc
SHEPrUM U BEHIECTB MEXIY CMEXHBIMH HKOCUCTEMaMHU. Y CTOWUYMBOCTD
OpraHu3MOB, TMOMYJISILUUA M SKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX H
AHTPOIIOT€HHBIX BO3JICHCTBUM.



Mexanuzmbl  6030eticmeusi  3a2pA3HEHUll  pPA3HLIX  MUNO8  HA
CcyOOpP2aHUZMEHHOM, OP2AHUBMEHHOM, HNONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBbl  JIKOJIOSUHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20
8030eticmaus. MeToJ0JIOTHsl MOHUTOPUHIAa €CTECTBEHHBIX W aHTPOIMOTECHHBIX
HKOCHUCTEM.

JdeMoHCcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmuubpr u  cxembl:  «CTpykTypa  OHOLIEHO3a»,  «IKOcHCTEMa
MIUPOKOJIUCTBEHHOTO necay, «JKocucrema XBOMHOTO aecay,
«DyHKIIMOHANIBHBIE TPYIIBl OpPraHU3MOB B 3kocucteme», «Kpyrosopor
BElIECTB B »dKocucteMe», «llemn mnuTanus (macrtOuIIHAs, ACTPUTHAA)Y,
«IKoJoruyecKas nupaMujia ducenn», « IKOJOoTUYecKas mupaMujia OMoMacchl»,
«IKojoruyeckas nupamuaa >Hepruny, «OO0pazoBanue Oonortay, «llepBuunas
cykneccus», «BoccraHoBieHre jeca mocie Toxkapay, «IKOCHCTEMa 03epay,
«ArporeHo3», «KpyroBopor BemecTB M TOTOK JHEPTrUU B arpoleHO3e»,
«IIpumepsl ypbosKOCHCTEM.

OopynoBaHue: repOapuu pacTEeHUM, KOJUICKIIMM HACEKOMBIX, 4ydela
NTHUI] ¥ 3Bepeid, repOapuu KyJbTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBapUyM
KaK MOJIENTb YKOCUCTEMBI.

IIpakTuyeckas padora «l3yuenue u onvucanue ypO03IKOCUCTEMBD.

Jlaboparopnasi pa6ora «/3ydenue pazHOOOpa3usi MEJIKHX MOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX SKOCHCTEMAX).

IKckypeust «OKCKypcusi B THIUYHBIA OuoreoneHo3 (B mayOpaBy,
Oepe3HsK, eTbHUK, Ha CyXOAO0JbHBIN HIIM TOMMEHHBIH JIYT, 03€p0, 00JIOTO)».

IKCKYpcUsl «IKCKYpPCHSI B arpodKOCUCTEMY (HA MOJIE€ WM B TEINIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — obmemnanerapras ob6osouka 3eMiId, TJe CYIMIECTBYET WIIU
CylllecTBOBasia >ku3Hb. Pa3Butue mpencraBineHuid o O6uocdepe B Tpymax O.
3tocca. Yuenue B. W. Bepnanckoro o 6mocdepe. O6mactu 6uochepsl u eé
coctaB. JKuBoe BemiecTBo Ouocdepsl U ero GyHKIHUH.

3aKoHOMEpHOCTH cyliecTBoBaHusi Ouocdepsl. OcodbeHHOCTH Ouochepsl
KaK TJ00aIhbHOM »JKOcHCTeMbl. JluHamMHuYeckoe paBHOBecHe B Owocdepe.
KpyroBopotbl BemiecTB M OHMOTC€OXMMHUYECKHE IHKIBI (YIJiepoaa, as3ora).
PutMugHOCTS sIBIICHHI B OHnocdepe.

3oHansHOCTh Ouochepnl. [lonsitue o 6mome. OCHOBHBIE OMOMBI CYIIIU:
TYHJIpa, XBOWHBIE Jieca, CMEIIAHHBIE W UIMPOKOJUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, MYCTHIHU, TPOITUYECKHUE Jieca, BRICOKOTOPhs. KimMar, pacTUTeNbHbIN
Y KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTtypa W (QYHKIMS JKUBBIX CHCTEM, OIEHKA HUX PECypCHOTO
MoTeHITaNa U 6uochepHbIX QYHKITUN.

JdemoHcTpanuu

[Toptpetsi: B. . Bepnanckuii, 9. 3tocc.

Tabmuubr u cxemsr: «I'eocdepst 3emany, «kKpyroBopot azora B mpupoie»,
«KpyroBopot yriepoma B mpupojae», «KpyroBopor Kuciopoaa B MPUPOEL»,
«KpyroBopoT Bojasl B mpupoie», «OCHOBHBIE OMOMEBI cymimy, « KimmMmarnaeckue
rnosica 3emuny, «Tynnppar, «Taiuray, «CMenaHHbIi aecy,
«1InpOKOIMCTBEHHBIN jecy, «Crenby, «CaBaHHa», «ITycTeiHsy,
«Tpornnueckunt necy.

O6opynoBanme: TepOapuM pacTEHUW Pa3HBIX OWOMOB, KOJUICKIIUU
KUBOTHBIX.



Tema 11. HestoBek M OKpyka0mIasi cpeaa

DKOJIOTUUECKHE KPU3UChI M MX MNpUYuHBL. Bo3zaeiicTBue denmoBeka Ha
ouocdepy. 3arpsizHeHHE BO3QYyIIHOM cpenbl. OxpaHa Bo3dyxa. 3arpsi3HEHHE
BoAHOU cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienne mnouBbel. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHune KiMMara.

AHTpONOreHHOE BO3JICUCTBUE HAa PACTUTENbHBIA M IKUBOTHBIM MHUP.
OxpaHa pacTUTENBHOTO U MKUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXPaHbI
npupoasl. Kpacubie kuuru. Oco0o oxpaHseMble MNPUPOIHBIE TEPPUTOPUU
(OOIIT). boranuueckue caibl ¥ 300JI0TUYECKHUE TTAPKH.

OcCHOBHBIE NPUHIIUIBI YCTOWYMUBOTO PA3BUTHUS YEJIIOBEUECTBA U MPUPO/IBI.
PanonanbHO€  MPUPOJONONB30BAHME W COXpaHEHUE  OHOJIOTMYECKOTrO
pazHooOpasus 3emun. OOIIHE 3aKOHOMEPHOCTH TJIOOATBHBIX JKOJIOTMYECKUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOIO KpHM3UCAa U €ro  BEpOSITHBIC
MIOCJIE/ICTBUS.

Pa3BuTHEe METONOB MOHUTOPWUHIA pA3BUTHUSL OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle UCCIe008aHUsI nepexoda K pecypcocbepezaroujei u
KOHKYPEHmMOCnocoOHoU  dHepeemuke.  buonocuueckoe  pasznoobpasue u
ouopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemsi, obecneuusaroujue
docmyn K uHgopmayuu no COCMOSHUIO OMOENbHbIX U008 U IKOCUCHIEM.
OcHosbl  dKOpeabunumayuu  3Kocucmem U  cnocobos  OopvObvl ¢
buonospescoeHuamu. PekoHcmpykyusi MOpCKUX U HA3EMHBIX IKOCUCTEM.

JemoHcTpanumn

Tabmuubr w  cxeMbl: «3arpsisHeHHE aTMoOchepbl», «3arpsi3HEHUe
ruapochepb», «3arpssHeHue nouBb», «llapaukoBeiii 3ddext», «Ocobdo
OXpaHsieMbIe MPUPOJIHBIE TEPPUTOPUNY, «MOACIIH YIIPABISIEMOTO MUPAY.
Ob6opynoBanue: ¢GoTorpaguu OoxXpaHsieMbIX pacTEHUN U KUBOTHBIX KpacHoi
KHUTH Poccuiickon denepauuu, Kpacuou KHUTH peruoHa.



INNTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K peE3yJbTaTaM OCBOEHUS
oOy4JaronMMuUCsl MpPOTrpaMM CpeIHEro oO0mero oOpa3oBaHMs: JUYHOCTHBIE,
METaNpeIMETHBIE U MIPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE€3yJbTaTOB OCBOEHUS MPOTPAMMBI IO
OMOJIOTHUHU BBIJICJICHBI CJIEIYIOUIUE COCTABIISIONINE: OCO3HAHUE 00YUYaIOIIUMHUCS
POCCUNCKON TPAXKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CAaMOPA3BHUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTIPEJIEICHUIO, Haluuue Momugayuu K OOy4YEeHHIO
OMOJIOTUH, YerleHanpasieHHoe pa3eumue BHYTPEHHUX YOSKIEHUN TNYHOCTH Ha
OCHOBE KIJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAAUIUNA  PpPa3BUTHUA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  00YYaIOIUXCs
PYKOBOJCTBOBaTbCA B  CBOEH  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAaMHM, NPHUCYLUIUMU CUCTEME OMOJIOTHYECKOTO OOpa30BaHUA, Haluuue
npasoCco3HaHUus SKOJOTUYECKON KYyIbTYPbl, CHOCOOHOCMU cmasumb TEIH U
CTPOUTH )KU3HECHHBIC ILJIAHBI.

JIn4HOCTHBIE  pE3yJIbTaTbl OCBOCHHUS MpOrpaMMbl 10  OMOJIOTHHU
JIOCTUTAIOTCSI B E€AMHCTBE Y4eOHOW W BOCHUTATEIBHOW JEATETBHOCTH B
COOTBETCTBUM C  TPAAULUHUOHHBIMH POCCUHUCKUMHU  COI[MOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPHUHSATHIMU B
oOIllecTBEe MpaBWJIaMU M HOPMAaMH TOBEACHHUS W CIIOCOOCTBYIOT IpoIlieccam
CaMOIIO3HAaHUs, CAaMOBOCIIMTAaHUS W CaMOpPa3BUTHUS, pPa3BUTUSI BHYTPEHHEU
NO3ULINU JUMYHOCTH, MATPUOTH3MAa U YBAXKEHHUS K 3aKOHY U IPaBOMOPAIKY,
YeJIOBEKY TpyJZla U CTapilieMy MOKOJICHHUIO, B3aUMHOTO YBa)XEHUS, OEpEKHOTO
OTHOILLIEHUSI K KyJIbTYPHOMY HACIEIWI0 W TPAJULUSIM MHOTOHAIMOHAIBHOTO
Haposa Poccutickoi denepanuu, Ipupoe U OKPYKAIOIIEH Cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUSA Y4eOHOro mnpeameTa «bHUOTOTHS»
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCSl C(POPMUPOBAHHON BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHUEHTAIMi, MO3UTHUBHBIX BHYTPEHHHUX YOEKICHHIA,
COOTBETCTBYIOIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa,
pacllMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIBHOCTH B IPOIECcCe
peanu3alui OCHOBHBIX HAINpPAaBJICHUN BOCHUTATEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOW  TO3WUIUUA  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBa;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIbHOCTU IPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEIESATh COOCTBEHHYIO MO3UIMIO IO OTHOIIEHUIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBICHSITH €€;

YMEHHE YYUTHIBATH B CBOUX ACHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOI'O
B3aUMOJICUCTBUS JIIOJIEH C PA3HBIMU YOSKICHUSIMH, KYJIBTYPHBIMH IIEHHOCTSIMHU
Y COLMAJIbHBIM TOJI0KEHUEM;



FOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOI'O BBHIITOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX U HCCJIENOBATENbCKUX 3a/lad, YBAXKUTEIbHOTO
OTHOLIEHUS! K MHEHHIO OIIMOHEHTOB NpPHU OOCYXKIECHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh POCCHUICKOMN IPaXKIaHCKOMN UIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUSA K CBOEMY HApOAY, YYBCTBA OTBETCTBEHHOCTH NEPEN
PoauHoii, ropmoctu 3a cBOM Kpai, CBOO PoauHy, CBOM SI3bIK U KYJIbTYpPY,
IPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K NPUPOJHOMY HACIECIUI0 K NaMITHUKAM
IPUPOJIbI, NJOCTHKEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyJe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUUCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BUTHE OHOJOTHU, MMOHUMAHUS 3HAYCHUS OMOJIOTMH B TMO3HAHUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEIOBEKA M COBPEMEHHOIO 00I1IeCTBA;

ujeiiHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO U NMPUHUMATH OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEW CEMENHOM KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUasl SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €€
LEHHOCTH,;

TOTOBHOCTh K CAaMOBBIPQXKEHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAYECTBAa TBOPUYECKOM JINUHOCTH;

5) ¢pusuueckoro Bocnuranus, GopmMHUpoOBaHHUS KYJIbTYPHI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJyuns:

MOHUMAHUE M peau3amus 3J0pPOBOr0 M 0e30MacHOro o0pasza KU3HH
(3mopoBOoe  TMTaHWE, COOJIOJEHWE THUTHCHWYECKHMX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATAW W OTAbIXA, pEryJspHas Qunyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPABUJI WHAMBUAYAIBHOTO M KOJJIEKTUBHOIO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUSAX, YTPOKAIOIMIMX 3J0POBBI0O U IKU3HH
JIIOJIEH;

OCO3HAHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPUBBIUEK
(ynotpebiieHus ankoroJsi, HAPKOTUKOB, KypeHHs);

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacCTEPCTBA, TPYIOIIO0UE;

TOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLUUAIBHON
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBAT, MJIAaHUPOBATH u
CaMOCTOSITENIHO BBITIOIHSATh TaKyIO AESTEIbHOCTD;



UHTEpEC K pa3IuyHbIM cdepaM MNpodheCCHOHAIBHOM JIeSTEIbHOCTH,
YMEHHE COBEPIIIAaTh OCO3HAHHBIN BBHIOOp Oyayliel mpodeccru U peain30BbIBATh
COOCTBEHHBIC KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO U CcaMOOOpa3OBaHHUIO Ha
MPOTSKEHUHU BCEH JKU3HU;

7) 3K0JIOTrH4eCKOr0 BOCIIUTAHUSA:

AKOJIOTHYECKHU 11e71Ieco00pa3HOe OTHOIIEHHWE K MPHUPOJe KaK HCTOYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIIECTBOBAHUS,

MOBBIIIICHUE YPOBHS SKOJIOTHYECKOW KYJIBTYphI: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HMX BO3MOKHBIX TIOCIEACTBUNA JIA
OKpYXarolIen Cpebl;

OCO3HaHHUE TI00abHOTO XapaKTepa SKOJOTUYECKUX MPOOIeM U MyTel uUx
pelieHus;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HAHUSA W YMCHHUS TIPU PEIICHWH IMPOOJIeM, CBSI3aHHBIX C PaIMOHAIBHBIM
IPUPOAOIIOIB30BaHUEM  (COOMIOJIEHUE TpaBWJl TOBEACHUS B  MIPUPOJE,
HalpaBJCHHBIX Ha COXPaHCHHE PAaBHOBECHUS B DKOCHCTEMaxX, OXpaHy BHJOB,
AKOCHUCTEM, OHOChEphI);

AKTUBHOE HENPUATHE ACHUCTBUN, MNPUHOCAIIMX BpeJ OKpPYKaIOLIEH
IPUPOIHON CpeJie, YMEHHE POTHO3UPOBATh HEOIArONpUATHBIC SKOJIOTUUECKHE
MOCJIEICTBUSA MPEANPUHUMAEMBIX JEHCTBUNA U IPEAOTBPAILATh UX;

HaJU4YUE€ Pa3BUTOrO HKOJOTMYECKOTO  MBIIUICHHS, SKOJOTMYECKOU
KYJBTYPBI, OINbITA ACATCIBHOCTH IKOJOTMYECKON HANpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS MU B ITO3HABATEILHOW, KOMMYHUKATUBHON M COIUAIIBHOU
MpPaKTUKE, TOTOBHOCTM K YYacTHIO B IPAKTUYECKOM  JIESITEILHOCTH
AKOJIOTHYECKOMN HAINPaBICHHOCTH;

8) HeHHOCTH HAYYHOTO NMO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU M OOIIECTBEHHOMN MPAaKTUKHU, OCHOBAHHOTO Ha JIUAJIOTE
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B IMOJHKYJIBTYPHOM
MUPE;

COBEPIIICHCTBOBAHUE SA3BIKOBON M YUTATEIHCKOM KYJIbTYphl KaK CpEeICTBa
B3aUMOJICHCTBUS MEX Y JIFOJbMH U TTO3HAHUS MUPA;

MOHUMaHuEe crenu@uKu OUOJOTHU KaK HAayKH, OCO3HaHUS €€ poid B
(dbopMHpPOBaHNY PAIMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH IIETOCTHOTO
MIPEACTABICHUS] 00 OKPYXAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJIBI, YETOBEKA U
o0IiecTBa, B MO3HAHUHU MPUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHUH TpoOsieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH JUISI COBPEMEHHOM ITUBUITU3AIINHN
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3aHHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pEIIaTh PECYypCHbIE TPOOJIEMBl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeH BBIXOJA U3 TJIOOAIBHBIX AKOJIOTHYECKUX MTPOOIEM
u obecredyeHHs Tepexoja K YCTOWYHMBOMY PAa3BHUTHIO, PAIMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHWOJIOTHMYECKMX 3HAHUW B IEISX
MOBBINICHUST OOIIEeH KYyJbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYaroIuxcs,
dbopMupyemMoit Tpu N3y4eHUN OUOJIOTHH;

MMOHMMAaHUE  CYIIHOCTH  METOJOB  TO3HAHWS, MCIOJB3YyEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy9aeMbIe 3HAHUS IS



aHalu3a U OOBICHEHUS SIBICHUMN OKPYXKaromiero Myupa U nNpoucxoJAIux B HEM
HBMCHCHHﬁ, YMCHHUC OCJIaTb 000CHOBAHHBIC 3aKJIIOUCHUS Ha OCHOBE HAaY4YHBIX
(1)aKTOB N UMCHOIMUXCA AAHHBIX C ICJIbIO ITOJIYUCHUA JOCTOBCPHBIX BHIBOJIOB,

CITOCOOHOCTHh CAMOCTOSATEIBHO HMCIIOJIB30BaTh OMOJOTHUYECKHUE 3HAHMS JJIA
pCUICHUA HpO6JI€M B PCAJIbHBIX ) KN3HCHHBIX CUTYallUAX,

OCO3HAaHHUC LICHHOCTH Hay‘IHOﬁ ACATCIIBHOCTH, TOTOBHOCTDb OCYIICCTBJIATH
IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbBHOCTD HHAUBUAYAJIIBHO U B I'PVYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06p330BaHI/IIO )41
CaMOO6paBOBaHI/II-O, K aKTUBHOMY ITIOJIYYCHHIO HOBBIX 3HAHUH MO OMOJIOTHH B
COOTBCTCTBHUH C XU3HCHHBIMHA HOTp€6HOCTHMI/I.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeameTHble  pe3yiabTaThl ~ OCBOCHHUSI ~ Yy4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYUMBbIE s  (OPMHUPOBAHMSI MHPOBO33PECHHUS
oOydJarommxcsi  MEXIUCIUIUIMHAPHBIE  (MEXIpPEAMETHBIE)  OOIIeHAY4YHBIC
MOHSATHS, OTPAXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEUUKY
METOJIOB TIO3HAHUS, WCIOJb3YEMbIX B E€CTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAY4YHBIM (haKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT U JpYyrue);  yHHUBEpPCAIbHbIE  ydeOHbIE  JICUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIC), 00€CIICUNBAIOIINEC
dbopmupoBanre (PyHKIIMOHATBHONW TPAMOTHOCTH M COLMAIbHON KOMIIETEHIIUU
00y4Jarommxcs;  CIOCOOHOCTh  OOYYarIIUXCS  HCIOJb30BaTh  OCBOCHHBIC
MEXAUCIIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOMN M COIMATLHOM MPaKTHKE.

B pesynaprate wu3ydeHus OWUOJOTMM HA YPOBHE CpPEIHEr0 OOIIero
oOpazoBanusi y oOydaromierocss OyayT cQopMUpOBaHBI TO3HABATEIbHBIC
YHUBEpCAIbHBIC Yy4eOHBbIC JCHCTBUSA, KOMMYHUKATUBHBIC YHHUBEPCAIbHbBIE
yuyeOHbIE JCHCTBUS, PETYJSITUBHBIE YHHUBEPCAJIbHbIE YyueOHbIE JIEHCTBUS,
COBMECTHAs e TEIbHOCTD.

MeranpeaMeTHble pe3yIbTaThl OCBOCHUSI MPOTPAMMBI CPETHEr0 OOIIETro
00pa3oBaHUsl TIOJDKHBI OTPAXkKaTh:

OBiajeHue  YHHBEPCAJLHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiCTBHA:

CaMOCTOSTENIbHO  (popMyNIHUpoBaTh H  aKTyaIM3UpoOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE,;

WCIIOJIh30BaTh MPU OCBOCHUW 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanuza, cuHTE3a, CpaBHEHMS, Kiaccuduranuu, 000OIIEHUS), PACKPHIBATH
CMBIC]I OHMOJIOTMUECKHX TOHATUN (BBIICIATh WX XapakTEpHbIC MPHU3HAKH,
YCTaHABIMBATh CBSI3U C APYTUMH MOHATUSIMH );

OTIpeNeNATh e NESTeIIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUHU UX
JTOCTIKECHUS, COOTHOCHTH PE3yJbTaThl JACSATEIBHOCTA C IMOCTaBICHHBIMHU
ETISIMU;

WCIIOJIh30BaTh OMOJIOTUYECKHE TIOHSATUSA JUIsl OOBSICHEHUS (DAKTOB W
SBJICHUH KUBOU IPUPOJIBIL;

CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, IIO
aHAJIOTUH), BBISBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMATPHUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITFOUCHUS,



NPUMEHATh  CXEMHO-MOJICIbHBIE  CpPEACTBAa  JJS  TPEACTABJICHUS
CYIICCTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUMH PA3HOTO pPOJia, BBIABICHHBIX B  PAa3TMYHBIX
MH(POPMAITMOHHBIX NCTOYHUKAX;

pa3pabaThiBaTh TUTAH PEIICHHSI TPOOJIEMBI C YIETOM aHAIH3a UMEIONTUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JI€ATEIHHOCTh, OIIGHUBAaTh COOTBETCTBHE
pE3yNIbTAaTOB IIEJISIM, OLIEHUBATH PUCKH MTOCJICICTBUH 1eATEIHLHOCTH;

KOOPAWHHUPOBATh W BBHIMOJHATH pabOTy B  YCIOBHSIX pPEaTbHOTO,
BUPTYAIHHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEN0OBATEIbCKHE IEHCTBUS:

BJaJeTh  HaBBIKAMH  Y4eOHO-HCCIIENOBATENbCKOM W TPOCKTHOU
JCSATCIIPHOCTH, HaBBIKAMHM  pa3pemieHusi MpodiieM, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUICCKIX
3a/1a4, TPUMCHEHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCTIOJb30BaTh PA3IMYHBIC BHIIBI JIEATEIHHOCTH IO IOJYYCHHIO HOBOTO
3HAHUSA, €0 HMHTEpIpeTaIuy, MpeoOpa3oBaHUI0 W NMPUMEHCHHUIO B YYEOHBIX
CUTYAIUAX, B TOM YUCJIC TP CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dopMupoBaTh  HAyYHBIA  THUN  MBINUICHWS,  BIAJACTh  HAyIHOUH
TEPMHUHOJIOTHEH, KITIOYCBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh M (OPMYIHMPOBATh COOCTBEHHBIC 3ajaud B 00pa30BaTeIHHOU
JCATCIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3W W aKTyaJHM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HaXOIUTh apryMEHTHI JUIS JI0Ka3aTelbCTBA
CBOWX YTBEPKJICHUH, 3a7aBaTh MTAPAMETPhl U KPUTEPHUH PEIICHUS;

aHAJIM3WPOBATh TIOJYYCHHBIE B XOJE PCIICHUS 3aJadd Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISTh ICJICHAIIPABJICHHBIN IMOMCK MEepeHOca CPEJICTB U CIIOCOO0B
JCHCTBUS B MPOPECCHOHAIBHYIO CPEILY;

yMETh MEPEHOCUTH 3HAHUS B IO3HABATEIHHYIO M MPAKTUYCCKYIO 00JIacTH
KHU3HEACITCILHOCTH;

YMETh HHTETPHUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC UCH, ITPEJIaraTh OPUTHHAIBHBIC TOAXOIbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUCHTHPOBATHCA B PA3NTMYHBIX HUCTOYHMKAX WHpopMamuu (TeKCTe
y4eOHOTO TOCOOMS, HAy4YHO-TIOMYJSPHOM  JUTEparype, OMOJOTUYECKHX
CJIOBapsiX M CIPAaBOYHHKAX, KOMITBIOTEPHBIX 0Oa3zax NaHHBIX, B VHTepHETE),
aHAIM3UPOBATh WH(OOPMALMIO PANTMYHBIX BHIOB W (OPM IPEACTABICHUS,
KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYUBOCTD;

(GopMyITUPOBATH 3aIPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
orbope Owuonormdyeckoir uHOpMAIUK, HEOOXOAUMOW IS  BBIMOTHEHUS
y4eOHBIX 3a/1a4;

MPHOOpPETaTh OMBIT MCIIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO  HCIOJB30BaHUS
Pa3IMYHBIX TTIOUCKOBBIX CHCTEM;



CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJbHYI0 (OpMY TMpeCTaBICHUS
ouosiormdyecko wuHGoOpManUu (CXeMbl, TrpadUKH, JUarpaMMBbl, TaOIHUIlbI,
PUCYHKH U JAPYyTOE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KayecTBE CpeIACTBa Npu pabore ¢
Oouonoruyeckod wuHOpMAIMEH: TPUMEHATh XUMHYECKUE, (U3MUECKHE U
MaTEMaTUYECKUE 3HAKU U CUMBOJIBI, (hOPMYJIbl, a0OpeBHATYPY, HOMEHKJIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJaJeTh  HAaBbIKAMHU  pACIIO3HABaHUS M 3alIUThl  MHGOpPMAIHH,
uH(GOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM 1eCTBUSIMU:

1) oO1eHne:

OCYIIECTBJISATh KOMMYHHUKAIlMM BO Bcex cdepax KU3HHU, AaKTUBHO
y4acTBOBAaTh B JIMAJIOTE€ WJIM JTUCKYCCHUU IO CYIIECTBY OOCYXIaeMOW TEMbI
(yMeHue 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEAJIaraeMou 3a7a4u, yUUTHIBATh MHTEPECHl U COTJIACOBAHHOCTD
MO3UIMN APYTUX YYaCTHUKOB JHAIIOTA WU JUCKYCCHH);

pacro3HaBaTh HeBepOaldbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIICHUS M B3aUMOJICHCTBHYSI, TOHUMATh
HAMEpEeHUsl JPYruX JIIOJeH, TMPOSBIATH YBAXKUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO W3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas eI TeJbHOCTh:

NOHMUMAaTh W HUCIHOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOW U
UHIAUBUIYaIbHOM pabOThl TpU  pEHICHUH OHOJIOTUYECKOW MpOoOJIeMBlI,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)XJ0T0 YjieHa KOJUIEKTHBA,;

OpUHUMATh 1M COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPAWHHUPOBATDH JICMCTBUS MO €€ JOCTHIKEHHIO: COCTABJISATH IUIAH JICUCTBUU,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yJIbTaThl
COBMECTHOU pabOTHI;

OIICHMBATh Ka4E€CTBO CBOETO BKJIaJia M KaXKJIOTO yYaCTHHKA KOMAaHIIbI B
oO1uit pe3yabTat 1Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpeayiaraTh HOBBIE TMPOEKTHI, OIEHWBATh HUACH C TO3UIMU HOBH3HHI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE TIOBEICHUE B Pa3TUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

UCIIOJIh30BaTh OWOJOTHYECKHE 3HAHUS IS BBISIBICHHUS MPOOJIEM M WX
peIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYAIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM IIEJIEBBIE W CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEUCTBHSIX U MOCTYMKAX MO0 OTHONICHHIO K )KUBOU MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEIBHO ~ OCYIIECTBIATh  IO3HABATEIbHYID  JICSITEIBHOCTD,
BBISIBJISITE TPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3a7a4ydl B
00pa3oBaTeIbHOMN AEATETLHOCTU U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH pelieHuss MpoOJeMbl ¢  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTECHHMIA;

J1laBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsATb paMKh  ydyeOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

neJaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh ero, Opathb
OTBETCTBEHHOCTD 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO M IPOSIBJICHUIO IIUPOKOH SPYAUIIUUA B
pa3HBIX 00JIACTSAX 3HAHHMM, MOCTOSHHO ITOBBINIATH CBOM 00pa30BaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYaIIMsIM, BHOCUTh KOPPEKTUBBI B JICSITEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISIM;

BJIQJIETh HaBBIKAMHM I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEPIIIAEMBIX JECUCTBUM W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YyJbTaTOB M
OCHOBAHUM, UCIIOIb30BaTh MPUEMBI PedISKCUU JIJIs OIICHKH CUTYalluH, BEIOOpa
BEPHOT'O PEIICHHUS;

yMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO UX
CHIDKCHHIO;

MPUHUMATh MOTHBBI M apryMEHTBl JPYyTMX MpPH aHAIU3€ pPe3yJIbTAaTOB
JEATEIILHOCTH;

3) npuHsTHE CeOSI U APYIUX:

IPUHUMATH Ce0s1, TOHMMAasi CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTBl JPYTMX MpPH aHAIU3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA ONIHOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHP C TTO3HUITUHU JPYTOTo YEIOBEKA.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3yiabTaThl OCBOCHHUS COJEpPKaHHUS y4eOHOTO MpeaMeTa
«buonorus» Ha yriIyOJIEHHOM YpPOBHE OpPHUEHTUPOBAHbI Ha OOecIeUYeHHE
npoduibHOro oOydeHuss oOydawommxcs Ouonsorud. OHM  BKIIOYAIOT:
cnenupuyueckue Ajig OMOJIOTUN HayYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI eCTBUI
0 OCBOEHHUIO, HWHTEPHpPETAllMM U MNpeoOpa30BaHUIO 3HAHUN, BHUIBI
JEeSATEIBHOCTH MO MOJYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX, a TaKXKe€ B pEAIbHBIX KU3HEHHBIX cuUTyanusx. IIpenmeTHbie
pe3yNbTaThl MPEACTABJICHBI IO TOJAAM U3YyYEHHUS.

[IpeameTHbIe pe3yabTaThl OCBOEHHUSA y4yeOHOro mpenmera «buonorus» B
10 knacce nOJXHBI OTPAKATE:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTHUHBI MUpa, B
MO3HAHWM 3aKOHOB TMPHUPOJBI M  pElIEHWH TpoOJeM  PpalrOHAIBLHOTO
IPUPOAOIONB30BAHUSA, O BKJIAJE POCCUUCKUX M 3apyOeXKHBIX YUEHBIX B
pa3BUTHE OUOJIOTHUY;

BJIQJICHUE CHUCTEMON OHMOJIOTMYECKHX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraloIye OUOJIOTUYECKHE TEPMUHBI M TOHATUS (KHU3Hb, KIIETKa,



OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaAMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIeICTBEHHOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHUE), OMOJIOTHYECKUE TEOPHUH
(knmerouynast teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHas
Teopus HacienctBeHHoctd T. Moprana), yuenus (H. . BaBuiioBa — o nieHTpax
MHOTOOOpa3usi M  MPOUCXOXKJICHUS  KYJIbTYPHBIX  PAcTEHUM), 3aKOHBI
(emHOOOpa3us MOTOMKOB MEPBOTO MOKOJICHUS, PACIICTNIEHUS, YUCTOThI FaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHaens, TOMOJIOTMYECKHUX pAJIOB B
HacCJIeICTBEHHON U3MEHUYNBOCTH H. . Basuiosa), MIPUHIMIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMU HAyYHOTO IMO3HAHMUS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (OMHMCAaHHME, WU3MEPEHHE,
HaAOJII0/ICHHE, SKCIIEPUMEHT);

YMEHUE BBIJCISTH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTeHHUH, KUBOTHBIX U YEJIOBEKAa, CTPOCHUS OpPraHOB U
CUCTEM  OpraHOB  pAaCTeHWH,  KUBOTHBIX,  YEJIOBEKa,  IPOIIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOUX B OpraHU3Max pAacTEHUM, >KUBOTHBIX U
YeJIoBeKa, OMOJIOTMUECKHX TPOIIecCOB: OOMeHa BemecTB (MeTaboiau3Mm),
IpEeBpAIllCHUs YHEPTUHU, OpOKEHHUs, aBTOTPOGHOTO U TeTepOoTPOGHOTO THUIIOB
nuTaHus, (OTOCHMHTE3a M XEMOCHMHTE3a, MHTO3a, MeH03a, TramMeToreHesa,
AMOpHOreHe3a, MOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHIVMBUYaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS T'€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

YMEHHUE YCTAaHABIIMBATh B3aUMOCBS3M MEXKIY OPraHOMAAMH KJIETKHU U UX
(GYHKIUSIMH, CTPOEHUEM KIJIETOK Pa3HBIX TKaHEH W HUX (PYHKIUSAMHU, MEXKITY
OopraHaMd M CHUCTEMaMH OpPTaHOB Y PACTCHUI, >KHBOTHBIX U YEJIOBEKAa M UX
GYHKIUAMH, MEXIY CHUCTEMaMU OpPraHOB M MX (DYHKIIUSIMHU, MEXIY dTarnaMu
oOMeHa BENIeCTB, JTamamMd KIETOYHOTO IHMKJIAa ¢ SKU3HEHHBIX IIMKJIOB
OpraHU3MOB, dTanaMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM,
dbenoTunom u pakrTopamu cpeapl OOUTAHMUS;

YMEHUE BBISBIISATH OTIMUYUTEIbHBIC MPU3HAKU KUBBIX CHCTEM, B TOM YHUCJIC
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCMOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTHUECKYIO
TEPMHUHOJIOTHI0O M CHUMBOJIMKY [IJIs JOKa3aTeIhCTBAa POJICTBA OPTaHU3MOB
Pa3HBIX CHCTEMATHYECKUX TPYIIIT;

YMEHUE pemarh OWOJIOTMYECKHE 3a7a4d, BBISIBIATH MPUYUHHO-
CJICICTBCHHBIC CBSI3M MEXKIY UCCIETYEMbIMU OMOJIOTHYECKUMHU MPOIECCAMU |
SBJICHUSIMHU, JIe7IaTh BBIBOJBI M TPOTHO3BI HAa OCHOBAHWU TMOJIYYCHHBIX
pE3yNbTaTOB;

YMEHHUE BBIMOIHATH JA0OPATOPHBIE W MPAKTHUYECKHE PabOThI, COOTIOIATh
npaBuia npu paboTre ¢ yueOHBIM U TaOOPATOPHBIM 000PYA0BaAHUEM;

YMEHUE BBIIBUTATh THUIOTE3bI, MPOBEPITh HMX OKCIEPUMEHTAIBLHBIMU
cpenctBamu, (popmMynupys 1ellb MCCIECNOBAaHUS, aHATU3UPOBATH IMOTYyYEHHBIC
PE3yNbTAThI U JACNIaTh BHIBOIBI;

YMEHHUE Y4aCTBOBATh B Y4EOHO-HCCIIEOBATEIBCKON paboTe Mo OMoIoTHH,
HKOJIOTUU ¥ MEIUIIMHE, TPOBOIMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
myOJMYHO  TPEACTABIATh TOJYYCHHBIE PE3yJbTaThl Ha  YUYCHUYECKUX
KOH(EpEeHIIUSAX;

YMEHHUE OIICHUBATh JTUYECKHUE ACTEKTHl COBPEMEHHBIX HCCIICIOBAHUN B
obmactu  OWOJIOTMM W MEIWIHHBI  (KIIOHUPOBAHHWE, HCKYCCTBEHHOE



OIIOZI0TBOPEHHE, HAMIPABIEHHOE U3MEHEHNE T€HOMAa U CO3/IaHU€ TPAHCTEHHBIX
OpraHU3MOB);

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BHIOOp Oyayiel npodeccuoHaaIbHOM
nesTebHOCTH B oOjacT  OWMOJIOTMH,  MEAUIMHBI, OHMOTEXHOJOIHH,
BETEPUHAPHUH, CEITLCKOI0 XO03iWUCTBA, MUIIEBON MPOMBIIUICHHOCTH, YIITyOJISTh
MO3HABATENIbHBII ~ HMHTEpPEC, HAaNpaBJIECHHBII Ha  OCO3HAHHBIA  BBHIOOD
COOTBETCTBYIOIIEH MpodecCuu U MPOI0KEHHE OUOIOrMYecKOro o0pa3oBaHUs
B OpraHU3alMIX CPEAHET0 MPOo(HEeCCUOHATBFHOTO U BBICILIETO0 00pa30BaHUsl.

[IpeameTHbIe pe3yabTaThl OCBOCHUS yueOHOro mpenmeta «buonorus» B
11 knacce NOJXKHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTh 3HAHMM O MeECT€ M pOJIM OUOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOM E€CTECTBEHHO-HAYyUHOMN
KapTUHBI MHpaA, B MO3HAHUU 3aKOHOB MPUPOJBI M PEUICHUU IKOJIOTHUYECKUX
npo0iieM 4YeloBeuecTBa, a TakKe B PEIICHUH BOMPOCOB PalMOHAIBLHOTO
IPUPOAOIONL30BaHUsA, U B (GOPMHUPOBAHUU I[EHHOCTHOTO OTHOIICHUS K
npupoe, 00IIEeCTBY, YETOBEKY, O BKIIAJE POCCUICKUX U 3apyOCKHBIX YUEHBIX -
OHMOJIOTOB B pPa3BUTHE OUOJIOTHH;

yMEHHUE BIIAJICTh CUCTEMON OMOJIOTMUECKHX 3HAHUU, KOTOpas BKIIOYAET
ompeseieH!s] U MOHUMaHUE CYIIHOCTH OCHOBOIOJATAIONINX OHUOJOTHYECKUX
TEPMUHOB U TIOHATHM (B, dKOcHUcTeMa, Ouocdepa), OMOIOTUYECKHE TEOPUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKas TEOPHUS HBOJIIOIUH),
yuenust (A. H. CeeproBa — 0 MyTsAX W HalpaBieHUsX 3Boonuu, B.U.
Bepnaackoro — o 6uocdepe), 3akoHsl (reHeTHYeckoro papHoBecus k. Xapau
u B. BaiinGepra, 3apossimeBoro cxoactsa K. M. bapa), npasuna (MuHuMyMa
1O. JIubuxa, 7KOIOTHYECKON MUPaMUJIbI SHEPTHH ), TUIIOTE3bl (TUIIOTE3a «MUPa
PHK» V. I'mnGepTa);

yMEHUE  BIAJeTh OCHOBHBIMM  METOJaMW HAy4YHOrO  IO3HaHWUS,
UCTIOJIb3yeMbIMU B OWOJIOTHYECKUX HCCIIEIOBAHMUSIX JKUBBIX OOBEKTOB U
AKOCUCTEM (OmHCcaHWe, U3MEpeHue, HaOIIo/IeHne, HKCIIEPUMEHT), CIocoOamu
BBISIBJICHUS U OIICHKW aHTPOIIOT€HHBIX U3MEHEHHI B IPUPOJIE;

YMEHHUE BBIICISATh CYIIECTBEHHBbIC NPHU3HAKHU: BHUIOB, OHOTEOICHO30B,
AKOCUCTEM U Ouochephl, CTAOUIU3UPYIOMIETO, ABUKYIIETO M Pa3pbIBAIOIICTO
€CTECTBEHHOTO otoopa, AJUTONIATPUUYECKOTO u CUMIIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JBWKYIIUX CHJI OBOJIONUM HAa TeHOMOH]
MOMYJISIIIAN, PUCTIOCOOTICHHOCTA OPTaHU3MOB K cpejie OOUTaHUs, YepeOBaHUS
HalpaBJICHUN HBOJIIOIMU, KPYroBOpPOTa BEIIECTB M TOTOKAa DSHEPIHH B
AKOCHUCTEMAX;

YMEHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIY MPOIIECCAMH HBOJIOIUH,
JBYDKYIIUMH CUJIAMU aHTPOTIOTEHE3a, KOMIIOHEHTAMU Pa3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIMYUTEIBHBIE TPU3HAKKU  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BHJIOB K Cpejie OOMTaHMsI, aOMOTHYCCKUX U OMOTHYSCKHUX
KOMITOHEHTOB JKOCHCTEM, B3aWMOCBSI3€ii OpPraHM3MOB B COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE WCTOJb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OWOJOTHYECKYIO
TEPMHUHOJIOTHIO M CHUMBOJIMKY [IJIsl JOKa3aTeIhCTBAa POJICTBA OPTaHU3MOB
Pa3HBIX CHUCTEMATHYECKUX TPYMIM, B3aWUMOCBSI3M OPraHU3MOB U  CPEIbI
oOWTaHUs, €IWHCTBA YEJOBEYECKUX pac, HEOOXOAMMOCTH COXPAHCHHS
MHOT000pa3usi BUJIOB M SKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOLI U
YEJIOBEUECTBA;



YMEHHE pemaTh OHOJOTHYECKHE 3aladyd, BBIABIATH MPHYUHHO-
CJICJICTBEHHBIC CBSI3U MEXKIY HCCIICAYEMBIMH OMOJOTHYECKHUMH TPOIecCaMH U
SBIICHUSIMHU, JIeJaTh BBIBOJBI W TIPOTHO3bI Ha OCHOBAaHWM IOJIYYCHHBIX
pE3yIbTaTOB;

YMEHHE BBINOJHATH JTAOOpaTOPHBIC U MPaKTUIECKUE PabOTHI, COOMIOAATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATh HUX OSKCIEPUMEHTAIHLHBIMU
cpencTBamMu, (GopMynHpys LeJb HUCCICIOBAaHUS, aHAJIM3UPOBATH MOJTYYCHHBIC
pE3yIbTaThI U CTIATh BBIBOJIBL;

YMEHHE y4acTBOBATh B Y4EOHO-MCCIIEIOBATEIBCKOM paboTe 1Mo OMOJIOTHH,
AKOJIOTMH ¥ MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  MPEACTABJISITH MOJYyYEHHbIE pE3yJbTaThl Ha  YUYCHUYECKUX
KOH(DEpEeHITUSX;

yMEHHUE OIICHUBAaTh THUIMOTE3bl M TEOPUU O MPOUCXOXKICHUM >KU3HHU,
YeJioBeKa M YEeJOBEUECKHMX pac, O NPUYMHAX, TOCJIEACTBUSX M CIOCO0ax
IpeIoTBpalIeHHs TI100aIbHBIX U3MEHEHUH B Orocdepe;

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BHIOOp Oyayiel mpodeccuoHaIbHOM
JeSTEIbHOCTH B OOJAcTH OWOJIOTHH, JKOJOTUH, MPHUPOIOIOIH30BAHUSA,
MEUIUHBI, OUOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH, CEITLCKOTO XO35ICTBA,
NUIIEBOM  MPOMBINUICHHOCTH,  YIIyOJdsTh  MO3HABaTEIbHBIM  WHTEpEC,
HaAIpaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH MpOPEeccCuu M
IPOJOJDKEHNE OHOJIOTMYECKOr0 O00pa3oBaHUsS B OpraHU3alUSIX CPEIHEro
po¢heCCHOHAILHOTO u BBICIIIETO oOpa3oBaHUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No HauMeHoBauue KoanuecTBo 4acoB
DJIeKTpOHHbIe (LM (POBbIE)
n/ pa3fiejioB U TeM KoHnTpoJbHbie IIpakTHYeckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
n nporpamMmabl padoThI padoTshI
1 buoiiorus kak Hayka 1
5 JKuBbI€ CHCTEMBI U UX )
U3y4eHue
3 buosnorus knerku 2 0.5
Xumuueckas
4 10 1
OpraHu3aIus KJIEeTKU
5 Crpoenue u GyHKIUU 8 )
KJIETKH
OOMeH BelecTB 1
6 MPEBpAIICHUE YHEPTUU 9 1
B KJIETKE
HacnencrBennas
7 uH(popMalus u 9 0.5
peanmuzanus €€ B KIIETKE
JKU3HEeHHBIN UK
8 6 1
KJIETKH
Crpoenue u KITUU
9 P by 17 15
OpraHU3MOB
10 PasmuOXeHME 1 8 1.5




pa3BUTHE OPTAHU3MOB
I'eneruka — Hayka o

1 HACJICJICTBEHHOCTH U 5 05
U3MEHUYUBOCTH
OpPTaHU3MOB

2| oo 10 1

13 3aKOHOMEPHOCTH 5 1
U3MEHYUBOCTH

14 I'eHeTHKa yeI0BEKa 3 05

15 Cenexuusi OpraHu3MoB 1
buotexnonorus u

16 CHUHTETHYECKAs 4
Oouosiorus

17 Pe3epBHOE Bpems 1

OBILEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME




11 KITACC

Ne
n/
n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JuiekTpoHHbIE (HUGPOBbIE)
o0pa3oBaTejibHbIE PeCypPChI

3apoKJEHUE U pa3BUTHE
IBOJTFOIIMOHHBIX
MPEJCTaBICHUH B
Ouosoruu

MukposBoitonus u eé
pe3yJIbTaThI

14

MaxkpoaBoitonus u eé
pe3yJIbTaThl

[Tpoucxoxaenue u
pa3BUTHE )KU3HH HA
3emiie

15

1.5

IIpoucxoxnenue
YeJI0BEKa —
aHTPOIIOrCHE3

10

DKoJorus — Hayka o
B3aMMOOTHOLICHUSX
OpPraHU3MOB U
HaJ0praHU3MEHHBIX
CHCTEM C OKpYKarolen
cpenoit

0.5

Opranusmsl 1 cpesa

1.5




YACOB I10 ITPOTPAMME

oOuranusg
OKO0JI0rus BUIOB U
8 B 9 0.5
TOTTYJISITIAIA
DKOJIOTHS COOOIIECTB.
9 DKOJIOTHYECKUE 12 0.5
CUCTEMBI
10 buocdepa — rmobanpHas 5
3KOCHUCTEMA
11 YemoBek u 6
OKpYXKaroIas cpesa
12 PesepBHoe Bpemst 8
OBILIEE KOJIMYECTBO
102 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Buonorust kak KOMITJICKCHAsI
HayKa M KakK 4aCTb
COBPEMEHHOTO O0IIeCTBa

04.09.2023

JKuBnie cucTteMsl U X
CBOICTBA

06.09.2023

ypOBHeBaH OopraHu3anusa
KHNBBIX CUCTCM

07.09.2023

Hcropus oTKpeITHA 1
U3y4YeHUs KIIETKHU.
Knerounas teopus

11.09.2023

Meroasl MOJIEKYIJIIPHON U
KJIETOYHOU OMOJIOTHH.
ITpakTryeckas pabora
«M3ydyeHne METO0B
KJICTOYHOH OMOJI0rHU
(xpomarorpadus,
anexTpodopes,
muddepennmanbaoe
nentpudyruposanue, [1LP)»

0.5

13.09.2023




XUMHUYECKUN COCTaB KJIETKHU

14.09.2023

MuHepaabHbIC BEleCTBa
KJIETKH, UX OMOJIOTHYeCKas
poIb

18.09.2023

OpraHnyeckue BelecTBa
KJICTKH — OCJIKH.
JIaboparopHast pabota
«OO6HapyxeHHe OJIKOB ¢
MOMOIIIBIO KAYECTBEHHBIX
peaKuuii»

0.5

20.09.2023

CoiicTBa, KIaccupUKAIMI U
¢dyHKIIN OEITKOB

21.09.2023

10

OpraHI/IquKI/IC BCIICCTBA
KJICTKH — YI'JICBOABI

25.09.2023

11

OpraHI/I‘leCKI/IC BCIICCTBA
KIJIICTKH — JIMIINIbI

27.09.2023

12

HykIieMHOBBIE KHUCITIOTHI.
JHK u PHK. JIaGopaTopHas
pabota «VccrnenoBanue
HYKJIEMHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK
Pa3TMYHBIX OPTaHU3MOBY

0.5

28.09.2023

13

Crpoenue u pynkuun ATO.
Apyrue
HYKJIe03uITpUdochaTel
(HT®D)

02.10.2023




14

CexBenuponanue JIHK.
MeToapl TEeHOMUKH,
TPaHCKPUIITOMUKH,
MPOTEOMUKHU

04.10.2023

15

Meroasl CTPYKTYpHOI
ouosorun

05.10.2023

16

Tunel KIETOK.
[IpokapuoTnueckas Kierka

09.10.2023

17

CrpoeHnue 3yKapuoTUYECKOn
kietku. [IpakTuueckas
pabora «/3y4eHHe CBOICTB
KJICTOYHON MEeMOpaHbI»

0.5

11.10.2023

18

[ToBepxHOCTHBI ammapat
KJIETKH

12.10.2023

19

OnHomeMOpaHHbIE
OPTraHOU[IbI KIETKH.
ITpakTryeckas pabora
«M3yueHne NBUKEHUS
OUTOIIJIa3MBI B
PACTUTCIIBHBIX KICTKAX»

0.5

16.10.2023

20

[TonyaBTOHOMHBIE
OpFaHOI/IJII)I KJICTKU.
MI/ITOXOH)IpI/II/I, IJIaCTUAbI.
JlabopaTopHas pabota
«HccmenoBanne ma3mMoan3a
U JIeTIa3MOJIN3a B

0.5

18.10.2023




PACTUTCIIbHBIX KJICTKAX»

21

HemeMmOpanHbie opraHou/ bl
KJIETKHU

19.10.2023

22

Crtpoenue u QyHKIMHU Aapa

23.10.2023

23

CpaBHuTENBbHAS
XapaKTePUCTHKA KIETOK
aykapuot. JlabopaTopHas
pabota «/3y4eHue cTpoeHHs
KJIICTOK Pa3JIMYHBIX
OpPTraHUu3MOBY

0.5

25.10.2023

24

Accumuianus u
JTUCCUMMIISLIUS — JIBE
CTOPOHBI METa0OIU3MA.
Tunbel oOMeHa BelecTs.
JlabopaTopHas pabota
«M3yueHne KaTauTHYECKOU
aKTUBHOCTH (pepMEHTOB (Ha
MIpUMEpE aMIJIa3bl UITN
KaTasas3bl)»

26.10.2023

25

@epMEHTaTUBHBIN XapaKTep
peaKkuuii KJIETOYHOTO
MeTaboau3Ma.
JIaGoparopHas paboTa
«3yuenue
(bepMeHTaTUBHOTO
pacIleIIeH!s IEPOKCUAA
BOJIOPOJIa B PaCTUTENIbHBIX U

0.5

08.11.2023




ZKHUBOTHBIX KICTKaxX»

26

benku-akTuBaTOpHI N OENKH-
MHTUOUTOPHI

09.11.2023

27

ABTOTpOQHBIN THIT OOMEHa
BEIIIECTB

13.11.2023

28

dortocunTe’

15.11.2023

29

XemocuHres. JlaboparopHas
paborta «CpaBHeHHE
mporeccoB poTocuHTE3a U
XEMOCHHTE3a»

0.5

16.11.2023

30

AHa’poOHbIE OPraHU3MBbI.
Bunel 6poxenust.
JIaboparopHast pabota
«CpaBHEHHE TPOLIECCOB
OpOKEHUS U IBIXaHUS

20.11.2023

31

AspoOHBIE OPraHU3MBI.
DTanbl SHEPreTHYECKOro
obMeHa

22.11.2023

32

DHeprus MeMOpaHHOTO
IpaueHTa MIPOTOHOB.
Cunre3 AT®: pabota
npoToHHOM AT®-cuHTa3bI

23.11.2023

33

Peaknun Matpu4HOro
CHUHTE3a

27.11.2023

34

Tpanckpunuusa —
MatpuuHblid cuHTe3 PHK

29.11.2023




35

Tpancnsuus u e€ Tarbl

30.11.2023

36

KoaupoBanue aMUHOKHUCIIOT.
Poins pubocom B 6GuocunTe3e
Oenka

04.12.2023

37

Opranu3zaiys reioma y
MPOKAPUOT U DYKAPUOT

06.12.2023

38

MOJ'IeKy'J'IHpHBIe MCXaHHU3MbI
IKCIIPECCHUU I'CHOB Y
9YKapUuoT

07.12.2023

39

Bupycsl — BHEKJIETOYHbBIE
(hOpPMBI KU3HH U
OOJIUTaTHBIC TTAPA3UTHI.
[IpakTyeckas padora
«Co31anue MoJIeNId BUpyca

0.5

11.12.2023

40

BupycHsle 3a0051eBaHUS
YEJI0BEKA, JKUBOTHBIX,
pacTeHui

13.12.2023

41

HanoTtexHonoruu B
OHOJIOTUH U MCIUIIUMHE

14.12.2023

42

JKM3HEeHHBIN TUKIT KIETKH

18.12.2023

43

Martpuunsii cuares JJHK

20.12.2023

44

Xpomocomsl. JlabopaTopHas
pabota «M3ydyenue
XpOMOCOM Ha F'OTOBBIX
MHUKpOTMpernaparax»»

0.5

21.12.2023

45

I[eJ'ICHI/Ie KJICTKHU — MHUTO3

25.12.2023




Tunsl kietok. Kapuokunes u
nuTokuHe3. JlaboparopHas
pabora «Habmronenue

40 MHTO3a B KJIETKaX KOHYMKA 0.5 21.12.2023
KOpeIlKa JyKa (Ha TOTOBBIX
MUKpOTpernaparax)»
47 Perynsius »kM3HEHHOTO 98.12 2023
[UKJIA KIETOK
48 OpranusM Kak eInHOe [IeI0e 10.01.2024
TkaHu pacTeHuil.
49 f;f;’i:;zi I{Ta;‘agzgm 0.5 11.01.2024
pacTeHuin»
TKaHM >KUBOTHBIX U
50 yenoBeka. JlabopaTopHas ) 0.5 15.01.2024
pabora «3yueHue TkaHeu
KUBOTHBIX)
Opranbl. CucTeMbl OpraHoB.
| uorm
I[BETKOBOT'O PACTECHUS
52 Omnopa Tena OpraHu3MoB 18.01.2024
53 JIBr>KeHHE OpraHU3MOB 22.01.2024
54 [Tutranue oprannu3MoB 24.01.2024
55 [TuTanne MO3BOHOYHBIX 95.01.2024

JKHUBOTHBIX.




[InmeBapurenpHas cucreMa

YeJI0BeKa

56 JlpIxaHue opraHu3MoB 29.01.2024

57 JlpIXxaHue MO3BOHOYHBIX 31.01.2024
KHUBOTHBIX U YEIOBEKA

58 Tpancnopr BemecTB y 01.02.2024
OpraHu3MOB
KpoBeHocHas cucrema

59 MMO3BOHOYHBIX KUBOTHBIX U 05.02.2024
YeoBeKa

60 Brigenenue y opranu3smMoB 07.02.2024

61 3amuTa y OpraHu3MOB 08.02.2024

62 NmmyHHast cuctema 12.02.2024
YeJI0BeKa

63 | DAMPWKNMOCTS I 14.02.2024
peryJsIys y OpraHu3MOB
I'ymopanbHast perysmus u

64 SHJOKPUHHAS CUCTEMA 15.02.2024
KHBOTHBIX U YEIOBEKa

65 ®opMbl pa3sMHOKEHUS 19.02.2024
OpPTaHU3MOB

66 [TonoBoe pa3MHOKEHNE 21.02.2024

67 Meiio3 22.02.2024
r .

68 amertorene3. ObpazoBaHue 0.5 96.02.2024

" Ppa3BUTHC MMOJIOBBIX KJIETOK.




JIaboparopHast pabota
«M3ydenue cTpoeHus
MOJIOBBIX KJIETOK Ha FOTOBBIX
MUKpOITperaparax»

69

NunuBunyanbHOE pa3BUTHE
OpraHu3MOB — OHTOT'€HE3

28.02.2024

70

3akiagKa OpraHoB U TKaHEH
M3 3apOJAbIIICBBIX JIUCTKOB

29.02.2024

71

Poct u pazButHe KUBOTHBIX.
JlaGopaTopHas paboTta
«BpIsiBIICHHE TPU3HAKOB
CXO/JICTBA 3apObIIIEH
MMO3BOHOYHBIX KUBOTHBIX)»

0.5

04.03.2024

72

PasmHOkeHuE U pa3BuTHe
pactenuii. JlaboparopHas
pabora «CTpoeHHEe OPraHoOB
Pa3MHOXKEHHS BBICIITHX
pacTeHuin»

0.5

06.03.2024

73

Ucrtopus cranoBiIeHUS 1
pPa3BUTHS TEHETHKU KaK
HayKu

07.03.2024

74

OcHOBHBIC TTOHSITHS B
CHUMBOJIbI TCHETHKH.
JlabopaTopHas pabota
«/Ipo3oduna kak 00OBEKT
TeHETUYECKUX

0.5

11.03.2024




HUCCIIEJOBAHUI»

75

3aKOHOMEPHOCTH
HaCJIeJOBaHMsI IPU3HAKOB.
Mounorubpumanoe
CKpEILMBAHHUE.
[TpakTuyeckas pabora
"U3yuyeHue pe3yabTaToB
MOHOTHOPHUIHOTO
CKpeIIUBaHUs y 1po30(uisr"

0.5

13.03.2024

76

[IuTonoruyeckre OCHOBBI
MOHOTHOPHIHOTO
CKpENTUBaHUS

14.03.2024

77

AHanusupyrouiee
ckpeumuBanue. Henomnnoe
JOMHUHHUPOBAaHHE

18.03.2024

78

JuruOpuHoe CKpelrBaHue.
[IpakTnueckas pabora
«M3y4eHue pe3yabTaToB
JUTUOPUIHOTO CKPEIIUBaHMS
y Ap030(HITBI»

0.5

20.03.2024

79

[IuTonoruyeckre OCHOBBI
JUTUOPUTHOTO CKPEUTUBaHUS

21.03.2024

80

CremieHHOe HaclieJOBaHNE
MIPU3HAKOB

01.04.2024

81

XpOMOCOMHaH TCOpUA
HaCJICACTBEHHOCTH

03.04.2024




82

T'eneTuka nmomna

04.04.2024

83

I'enoTnn kak OCJIOCTHAas
cucrema

08.04.2024

84

['enernyeckuii KOHTPOJIb
pa3BUTHUA PACTECHUH,
KUBOTHBIX U YEJIOBEKa

10.04.2024

85

M3MeH4YnBOCTh IIPHU3HAKOB.
Buabl n3BMEHUHNBOCTH

11.04.2024

86

MonudukarnmonHas
U3MEHYNBOCTD

15.04.2024

87

BapuauuonHsslii psa u
BapHalllOHHAsl KpUBasl.
JIaboparopHast pabota
«UccnenoBanue
3aKOHOMEPHOCTEN
MOJU(PUKAITTOHHON
n3MeHuuBocTH. [locTtpoenue
BapHAIIOHHOTO pAJia U
BAPUALIMOHHON KPUBON»

0.5

17.04.2024

88

I'enoTnnnueckas
H3MEHYUBOCTb.
KombOunarusnas
M3MEHYHUBOCTH

18.04.2024

89

MyranuronHas
H3MEHYUBOCTb.
[IpakTnueckas pabora

0.5

22.04.2024




«MyTanuu y 1po30Quisl (Ha
TOTOBBIX
MHKPOIIpEnapaTax )»

90

3aKOHOMEPHOCTHU
MYTaIMOHHOTO Mpolecca.
OnUreHeTHKa 1
SIUIEHOMUKA

24.04.2024

91

I'eneTnka yemoBeka.
[IpakTnueckas padbora
«CocTaBlicHUE U aHAIN3
POIOCIIOBHOM

0.5

25.04.2024

92

MeTtoapl METUIIMHCKON
T€HETUKU

29.04.2024

93

3HayeHne MEeIUIIMHCKON
T€HETUKH B
MPEIOTBPALICHUH U JICUCHUN
reHEeTHYECKHUX 3a00/1eBaHu
YyeJIoBeKa

02.05.2024

94

OCHOBHBIC TTOHSTHS
cenekuuu. JlaboparopHas
pabora «3yueHnue copToB
KYIbTYPHBIX PACTCHHH U
MOPO/I TOMAIITHUX
KUBOTHBIX)»

0.5

06.05.2024

95

MeTonabl CeNeKIIMOHHON
pabotsl. JIabopaTopHas

0.5

08.05.2024




paborta «/3y4eHre METO/I0B
CEJICKLIUN PACTCHUIN»

96

JocTtrkeHus cesieKIuu
pacTeHUH U KUBOTHBIX.
[TpakTyeckas pabora

«IIpuBUBKa pacTeHHI»

13.05.2024

97

CoxpaHeHue, u3y4eHue u
UCTIONIb30BAHUE
TCHETHYECKUX PECYPCOB

15.05.2024

98

buotexHonorus kak Hayka u
OTpaciib IPOU3BOJICTBA.
[IpakTnueckas pabora
«3yueHnune oObEKTOB
OMOTEXHOIOTUN

0.5

16.05.2024

99

OcHOBHbIE HaNpaBICHUS
CUHTETHYECKON OMOIOrNH

20.05.2024

100

XpOMOCOMHas1 U FeHHas
WH)KEHEpUs

22.05.2024

101

Menuimackne
OHOTEXHOJIOTHHA

23.05.2024

102

PesepBHbIii ypOK.
[ToBTOpenue, 06001IeHNE,
CUCTEMATH3AIUS 3HAHUM

25.05.2024

OBUIEE KOJIMYECTBO YACOB
I10 [TIPOIT'PAMME

102

13.5




11 KITACC

No KoauvecTBo yacoB DJIeKTPOHHbBIE
; Jara uudposbIe
n/ | Tema ypoka KoHTpoJbHbIE IpakTHyeckue
Bcero U3y4YeHHust o0pa3oBaTejbHbIE
n padoThI padoThI pecypesI
1 DBoIOIMOHHAs Teopus Y. L 01.09.2023
JlapBuHa
JBroKy1ne cuiibl
2 3BOJIIOIIMY BUIOB 110 Y. 1 04.09.2023
Hapsuny
Bbopr0a 3a cymecTBoBanme,
3 €CTECTBCHHBIN 1 1 06.09.2023
UCKYCCTBEHHBIN 0TOOD
dopMHpOBaHHE
4 CHHTETHUYECKOI TeOpuH 1 08.09.2023
HBOIIOLIUU
DTarnbl HBOIOIMOHHOTO
5 Mpoliecca: MUKPOIBOIOIIHS 1 11.09.2023
¥ MaKpOdIBOJIOIHS
[Monynsums —
6 JJIeMEHTapHas eIMHUTIA 1 13.09.2023
IBOJTFOIIHH
3aKOH r€HETHYECKOTO
7 paBHOBecust [x. Xapau, B. 1 0.5 15.09.2023

Baitan6epra. Jlaboparopnas




pabota «BrIsiBiieHue
W3MEHYUBOCTH y 0CO0€ei
OJTHOTO BUIa»

DneMeHTapHbIE (PaKTOPHI
HBOJIIOIUH

18.09.2023

DddekT ocHoBaTeI.
DddexT OyTHIIOIHOTO
TOPJIBITIIKA

20.09.2023

10

Murpanuu. Uzomsuun
MOMYJISALNAN:
reorpaguueckas,
OHooruyYecKas

22.09.2023

11

EcrecTBenHbIit oTO0Op —
HATPABIISIOMUN (HaKTOp
ABOJIFOLIIN

25.09.2023

12

[TomoBoii oT60p

27.09.2023

13

[TpucnocoGieHHOCTh
OpPraHU3MOB KaK pe3yabTaT
MHUKPOABOJIOIHH.
JlaGoparopHas paboTa
«3yuenue apomopdo30B H
WIM0aaNTAlN y
pacTeHH U )KUBOTHBIX)

0.5

29.09.2023

14

ITpumepsl
npucnocoOaeHuit y
OpPTraHU3MOB:

0.5

02.10.2023




Mophoornueckue,
¢dusnonoruueckue,
OMOXHMUYECKHE,
MIOBEJICHUECKHE.
JlaGopaTtopHnas pabota
«[IpucriocobneHwust
OpPTaHU3MOB H UX
OTHOCHUTEITbHAS
1[E€JIECO00PA3ZHOCTh

15

Bup, ero kpurepuu u
cTpykTypa. JlaboparopHas
pabora «CpaBHEHHUE BUIOB
10 MOP(HOTOTHIECKOMY
KPUTEPHIO»

0.5

04.10.2023

16

CrpykTrypa B

06.10.2023

17

Bunoobpa3oBanue kak
pe3ynbTaT
MUKPOIBOIIOIUU

09.10.2023

18

CBs3b MHKPO3BOJIFOINHN U
SIMHUACMHUOJIOTNHA

13.10.2023

19

Maxpo3BOIIOLIHS.
[Taneontonornueckue
METO/Ibl U3YUEHUS
SBOJIIOLIUN

16.10.2023

20

buoreorpaduyeckue
METO/Ibl U3YUYEHUS

18.10.2023




9BOJJIIOIIMH

21

DOMOPHOIOTHYECKHE U
CpaBHUTEIBHO-
MOP(HOIOTHUECKUE METOTBI
U3YUYCHHSI SBOJTIOLIUU

20.10.2023

22

MonekynsipHo-
TE€HETUYECKUE,
OMOXUMHYECKHUE 1
MaTEeMaTUYECKUE METOIbI
W3Y4YEHUS IBOJTIOIIUN

23.10.2023

23

OO611re 3aKOHOMEPHOCTH
IBOJTIOLIUH

25.10.2023

24

AnantuBHas pajuanus.
HepaBHOMepHOCTH TEMIIOB
IBOJIIOLUH

27.10.2023

25

Hayunbie runoresbl
MIPOUCXOXKICHUS KU3HU Ha
3emiie

08.11.2023

26

JonayuyHsie
IIPEICTABIICHUS O
3apOXKACHUU KU3HU

10.11.2023

27

OCHOBHBIE >TAIlbI
HEOpPraHUYECKOI
SBOJIFOLUU

13.11.2023

28

['unoressl 3apoxacHUS
KU3HU

15.11.2023




29

Ucropus 3emiu u METObI
€€ U3y4cHusl.
JlaGopaTtopHnas pabota
«3yueHue u onucaHue
MCKOIAeMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY

0.5

17.11.2023

30

HauanpHbIe 3Tansl
opraHqucxoﬁ 3BOJIFOIINH

20.11.2023

31

OBOJIIOLUS DYKAPUOT

22.11.2023

32

OCHOBHBIE TaIlbI
IBOJIIOLMH PACTUTEIBHOIO
mupa. [IpakTudeckas
pabora «M3yuyenue
0COOEHHOCTEHN CTPOCHUS
pacTeHHi pa3HbIX
OTJIENIOBY

0.5

24.11.2023

33

OCHOBHBIE DTAITBI
JBOJIFOIUU KUBOTHOT'O
MHpa

27.11.2023

34

DBOJIIOIUS KUBOTHBIX.
[TpakTrueckas pabora
«M3ydyeHnue ocobeHHOCTEN
CTPOEHHSI TO3BOHOYHBIX
KHBOTHBIX»

0.5

29.11.2023

35

Pa3zButue xn3HM Ha 3eMiie
0 3paM U Mepuoiam

01.12.2023




36

MaccoBble BBIMUPAHUS —
IKOJIOTMUYECKNE KPU3UCHI
HPOILLIOTro

04.12.2023

37

CoBpeMeHHbIN
JKOJIOTUYECKUN KPU3UC,
€ro 0COOEHHOCTH

06.12.2023

38

CoBpemMeHHas cuctema
OPTraHUYeCKOTO MPOILIOTO

08.12.2023

39

OCHOBHEBIE
CUCTEMAaTUYECKHUE TPYIIIIbI
OpraHU3MOB

11.12.2023

40

AHTpOHOJ’IOI‘I/ISI — HayKa O
YCIIOBCKEC

13.12.2023

41

Pa3Butue npencrasieHuii o
IIPOUCXO0XKICHUU YEIOBEKA

15.12.2023

42

Mecro 4enoBeka B CUCTEME
OpPraHUYeCKOTO MHpA.
JlaGoparopHas paboTa
«M3ydyeHnue ocobeHHOCTEN
CTPOEHHS CKeJleTa
YeJI0BeKa, CBSI3aHHBIX C
PAMOXO0KICHUSM)

0.5

18.12.2023

43

JIBHKyIIME CUIIBI
aHTPOIIOreHe3a

20.12.2023

44

CooTHo1IEeHNE
OHOJIOTUYECKUX U

22.12.2023




COLMAIBHBIX (haKTOPOB B
aHTPOIIOTeHE3e

45

OCHOBHBIE CTaaNH
AHTPOIIOTeHE3a

25.12.2023

46

[Taneorenernka u
[1aJeOr€HOMUKA

27.12.2023

47

3BOJ'IIOI_II/I$I COBPEMCHHOI'O
YCJIOBCKA

29.12.2023

48

Yenoseueckue pachl.
[TpakTuyeckas pabora
«M3y4yeHune 3K0I0rnyecKux
ajlanTalnui 4eJoBeKa»

0.5

10.01.2024

49

MexaucuuIIMHapHbIE
METO/Ibl aHTPOMOJIOTUHU

12.01.2024

50

3apokJeHNe U pa3BUTHE
HKOJIOTHH

15.01.2024

51

MeToabl 5KON0TUH.
JlaGopaTtopHnast pabota
«M3y4yeHune MeTo10B
AKOJIOTMYECKHUX
WCCIIETOBAHU I

0.5

17.01.2024

52

3HayeHHE YKOJIOTHIECCKUX
3HAHWH 19 YeJIoBeKa

19.01.2024

53

Okonoruyeckue HakTopsl

22.01.2024

54

AbuoTtrueckue GpaxkTopsl.
CBeT Kak 3KOJIOTHUECKHit

0.5

24.01.2024




dakrop. JlabopaTopHas
pabota «BrIsiBiieHHE
MIPUCTIOCOOICHUI
OPraHU3MOB K BIIUSTHUIO
CBETa»

55

AlGuotnueckue GpakToOpHbI.
Temneparypa kak
9KOJIOTHYECKUi (haKkTop.
JlaGopaTopHnas pabota
«Bp1saBiEHUE
MPUCTIOCOOICHUI
OPTaHW3MOB K BIIHSTHHIO
TEMIIEPATYPHI»

0.5

26.01.2024

56

AbuoTtndeckue (HakTopsl.
BrnaxnocTs kak
9KOJIOTUYECKUH (aKTOop.
JlaGopaTtopHnast pabota
«AHaTOMHYECKHE
0COOEHHOCTH pacTeHul U3
pa3HbIX MECT OOUTAHUSD)

0.5

29.01.2024

57

Cpenpl oouTanus
OpPraHu3MoB

31.01.2024

58

buonornueckne puTMbl

02.02.2024

59

Kuznenusie GpopMmel
OpraHU3MOB

02.02.2024

60

Buotnueckue akropsl

05.02.2024




61

3HaueHne OMOTHYECKHUX
B3aNMMOACUCTBHI I
CyIIIECTBOBaHUS
OpPraHU3MOB B CpeJie
obuTanus

07.02.2024

62

DKOJIOTUYECKUE
XapaKTePUCTUKU
TOTTYJISIITH

09.02.2024

63

OcHOBHBIE ITOKa3aTeIn
HOHyJIfIIII/II/II YHUCJICHHOCTD,
IJIOTHOCTh, BO3pACTHAS U
MOJIOBAsi CTPYKTYpa

12.02.2024

64

OcHOBHBIE ITOKa3aTeIn
IIOIYJISAILIUN: POKIAEMOCTD,
MPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTpalluU

14.02.2024

65

DKOJIOTHYECKasi CTPYKTypa
nomyJaanuun

16.02.2024

66

JInHaMuKa NoMmyJsiuu U eé
perysnus

19.02.2024

67

Kpussie pocra
YUCIIEHHOCTH MOMYJISILIUH.
KpuBbie BbIKHBaHUS

21.02.2024

68

DKoJoruvecKasi HAIIa
Buna. Jlaboparopnas
pabota «[Ipucnocobnenus

0.5

23.02.2024




CEMsIH paCTeHUN K
pacceneHuIo»

Bun kak cucrema

69 . 26.02.2024
TOIYJIS I
3aKOHOMEPHOCTH

70 MOBEJICHUS U MUTPAIIHIA 28.02.2024
YKUBOTHBIX

7 Coo011ecTBO OpraHu3MoB 98.02.2024
— OuoLEeHo3

79 DKocucTemMa Kak OTKPbITast 01.03.2024
cucrema
Kpyrosopor BemecTs u

73 MOTOK YHEPTUU B 04.03.2024
9KOCUCTEME

74 OcHoBHbIE TIOKa3aTeNN 06.03.2024
HKOCHUCTEMBI

75 DKOJIOTUYECKUE MTUPAMUJIBI 11.03.2024

76 N3meHeHus cooluiecTB — 13.03.2024
CYKILIECCUH
IIpupoaHbIE S5KOCUCTEMBI.

77 DKoCHCTEMBI 03ep 1:1 pex. 15.03.2024
OKocucreMsl MOpel U
OKEaHOB
IIpupoaHBIE S5KOCUCTEMBI.

78 DKOCHUCTEMBI TYHAP, JIECOB, 18.03.2024

CTeneu, MyCThIHb




79

AHTpPOIIOT€HHBIE
9KOCUCTEMBbI

20.03.2024

80

YpO0o3KOCHCTEMBI.
[IpakTuyeckas pabora
«M3y4yeHue u onucanue
ypOOIKOCUCTEMBI»

0.5

22.03.2024

81

3aKOHOMEPHOCTH
(bopMHUpOBaHUSI OCHOBHBIX
B3aUMO/JICUCTBUI
OpPTaHU3MOB B 3KOCHCTEMAX

01.04.2024

82

MexaHu3mbl BO3ICUCTBUA
3arpsI3HEHUM PA3HBIX TUIIOB
Ha CyOOpraHM3MEHHOM,
OPraHU3MEHHOM,
MONYJISILIMOHHOM U
DKOCUCTEMHOM YPOBHSX

03.04.2024

83

buochepa —
oOuiernyiaHeTapHas
o0oouka 3emin

05.04.2024

84

VYuenue B. U.
Bepnanckoro o 6mocdepe

08.04.2024

85

3aKOHOMEPHOCTH
CYILECTBOBaHUS OnoChepbl

10.04.2024

86

KpyroBopoTs! BemiecT u
OMOreOXMMHUYECKHE [IUKITBI

12.04.2024

87

3oHanbHOCTH Onochepsl.

15.04.2024




OcHOBHBIE OMOMBI CYIIN

88

YcroitunBocTh Onochepsl

17.04.2024

89

DKOJIOTHYECKHUE KpU3HUCBhI U
HUX ITPUYHUHBI

19.04.2024

90

BosaelicTBue yenoBeka Ha
ouochepy

22.04.2024

91

AHTpPOIIOT€HHOE
BO3JECHCTBHUE Ha
pacTUTENBHBIN U
SKMBOTHBIN MHP

24.04.2024

92

OxpaHa npupo/sl

26.04.2024

93

OCHOBHBIE IPUHIIUIIBI
YCTOMUYUBOTO Pa3BUTUS
YeJI0BEYECTBA U MIPUPO/IbI

29.04.2024

94

PanmonansHoe
MPUPOIOTIONB30BAHUE U
COXpaHEHHUe
OMOJIOrTYECKOr0
pazHooOpaszus 3emin

03.05.2024

95

O0o0mIeH e IO TeMe
«MuUKpO3BOIIIOLUSA U €€
pE3YIbTAThD)

06.05.2024

96

O6o00611eHMe IO TEMe
«MaxkpodBoronus u €
pE3yIbTATBD»

08.05.2024

97

O000I11IeHNE 10 TEME

10.05.2024




«Ipoucxoxaenue u
pa3BUTHE )KU3HU HA 3eMJIIE»

O06o061mIeHne o TeMe
98 «IIpoucxoxaenue 1 13.05.2024
YeIIOBEKa — aHTPOIIOTEHE3)

O060011IeHNE 10 TEME
99 «IKOJIOTUS — HAYKa O 1 15.05.2024

B3aUMOOTHOIIECHUSAX
OpPTaHU3MOBY

O000I11IEHNE TT0 TEME
100 | «Opranu3msl u cpena 1 17.05.2024

oOuTaHug»

O00011IEHNE TT0 TEME
101 «IKOJIOTHS BUIOB U 1 20.05.2024

MO YJIALIAN

O00011IEHNE TT0 TEME

102 | «buocdepa — rnodanapHas 1 22.05.2024
IKOCUCTEMA»
OBIIEE KOJIMYECTBO

YACOB IO [IPOTPAMME 102 0 75







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA
* buosorus, 11 xknace/ bopoaun [1.M., demmmun .M., Cabnuna O.B.; non
penakmueit [llymuoro B.K., pimmuna .M., AkiimonepHoe 00111ecTBO

((H?)I[&TCJII)CTBO «HpOCBGHIGHI/IC»

METOJNYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
1.ITaceynuk B.B. Metoanueckoe

nocobue.buonorus. bakrepun,rpudsl,pacrenus.5 kiacc.M.:lpoda,2015 r

2 Sxymikuna E.A . ITonoBa T.I'.,Tpaxuna E.B.buonorus.lIpoektHas

NEeATENIbHOCTh yyammuxcs 5-9 knacc.Bonarorpaa,uza-go "Yuurens"

3.Nmkuna U.®.buonorus.Iloypounsie mnansi(yacts 1 -2)Bonrorpan,uzn-so

"Vyurens-ACT"

4 Ilenensiea O.A.,Cynnona 1U.B.Iloypounsie pazpaboTku 1o

ouosorun.Yenosek.M.:"Bako",2005 r

5.ITenenseBa O.A.,Cynnosa U.B.IToypounsie paspaboTku 1o o01mei

ouosorun.9 kmacc.M.:"Bako",2009 r

6.1{emuxoBa E.1O. Iloypounslie miansl. BBegenue B o01ryto OMoI0THio u

skoJioruto.9 knacc.Bonrorpaa,uzn-so "Yuurens",2010 r

7.JIpicenxo M.B. IToypounsie mianbl. buonorus. 10 knacc.Bosnrorpaa,usa-so



"Vuurens",2009 r

8.Uepennukosa ['.B.Iloypounsie mmansl.buosorus. 11 knacc.Bonrorpan,uz -

BO "Yunrens",2009 r

9.MyxamemxkanoB U.P.Tectsl,3a4eTsl,0rmonpock o ouonoruu.10-11

kiaccel.M.:"Bako",2011 r

10.AnudepoB A.B.KoMHaTHBIE pacTeHUs B IIKOJIE:HAOIIOACHUS U

skcniepuMeHThl.M.:[Ipoda,2010 r

11.Monnesa A.1O., Topranos A.B.buonorus B cxemax u

tabaunax.OddextuBHas noaroroBka kK EI'D.Mocksa,2016 r

12.Kupunenko A.A.buonorus.COOpHUK 3a/1a4 10 TEHETUKE JIJIs1 TOJTOTOBKHU K

EI'D.JIETMOH,2014 r

13.Kupunenko A.A.MonekynspHas 6nonorus. COOpHUK pa3HOYPOBHEBBIX

3aganui J1j1g moarorosku Kk EI'D.JIETTMOH,2014 r

14 KonecunukoB C.1.buonorus.Oxonorus.Ilogrororka k EI'D.JIETMOH,2014

r

15.1Ip16acoBa B.W. buosnorus.5 kinacc.Oaumnuansl. Bonrorpan,2010 r

16.Boponuna I'.A.,MiBanoBa T.B.buonorus.lInanupyemsie

pesynbTaThl.Cucrema 3aaanui 5-9 knaccel.M.:IIpocsemienne,2015 r



17.I'anymkoBa H.W.buonorus.JKusornsie.[loypounsle mnanbl.7

knacc.Bonrorpan,2008 r

18.3axapoBa H.FO.KoHTpoJibHBIE U TPOBEPOUHBIE Pa0OTHI 10 OMOIOTHH. 7

knacc.M:Ok3amen, 2008 T

19.Komprtosa H.A. Xumug u Ouonorust B Tabaumnax u cxemax.Pocros-ua-

Hony,2011 r

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET






