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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETHUUYECKYIO OCHOBY IS
ompeNiesieHHs] MOAX00B K (OPMUPOBAHUIO COJEpKaHUsI y4eOHOro mpeamera
«buonorus» cocrtaBunu: KoHuentyainbHble mnonoxkeHus OPIOC COO o
B3aUMOOOYCIIOBJIGHHOCTU LIeNiel, COAEp)KaHUs, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUN K YpPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHUS OO0 OOIIMX
HEeNsX W MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBbI
cpeaHero oo6miero obpasoBanus B Poccuiickoit dexepanuu, a Takxke
MOJIOXKEHUS O creruduke OUoIoruu, €€ 3HaueHU! B TIO3HAHUM KUBOU MPUPOJIBI
U o0ecreueHUH CYIIECTBOBAHMS uejoBedeckoro oobmectBa. CoryiacHo
HA3BaHHBIM TMOJOXKEHUSIM, OIpeJeiIeHbl OCHOBHBIC (YHKIIUU MPOTPAMMBbI IO
OuoJsioruu u e€ CTPyKTypa.

[Iporpamma mo Owonoruu JaéT TpeACTaBICHHE O LeNiaX, o0 oOmen
cTpaTeruu OOY4YEHHUs, BOCIUTAHMS U PA3BUTHS OOYYAIOIIUXCS CpPEICTBAMU
yueOHoro mnpeaMera «buojorus», ompeaessieT o00s3aTebHOE MPEIMETHOE
COJICp)KaHME, €ro CTPYKTYypy, pacmpeiciieHHe Mo pasfaeiaM U TeMaM,
PEKOMEHyeMYI0 TOCJIEIOBATEIbHOCTh H3Y4YEHHUsI Yy4yeOHOro Marepuayia cC
y4€TOM  MEXIPEAMETHBIX W BHYTPHUIIPEIMETHBIX  CBSI3€W,  JIOTHUKH
00pa3oBaTeIBLHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00YyYaIOITNXCS.

B nporpaMmvme mno OWONOrMM TakKe YYMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEJAMETHBIM M TMPEAMETHBIM PE3yJbTaTaM
oOydeHus B (GOPMUPOBAaHWM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NEeATeITbHOCTH/YUEeOHBIX JEeWCTBUH OOYyYaromUXCsS 1O OCBOCHHUIO COJIEPKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme mo Owmomormm (10-11 xmaccel, ©6a30BbIii  YpOBEHB)
peanu30BaH TMPHUHIUII TPEEMCTBEHHOCTH B HW3YYEHHHM OHOJIOTHH, Oiaromaps
4yeMy B HEW MpPOCMATPUBAETCS HAMPaBICHHOCTh HAa pa3BUTHE 3HAHHM,
CBS3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI,
IIEHHOCTHBIX ~ OpPHUEHTAllMid  JIMYHOCTH,  DKOJIOTMUYECKOTO  MBIIUICHHUS,
MPEACTAaBICHU O 370pOBOM o00pasze KH3HU U OEPEKHBIM OTHOIIEHHUEM K
OKpyKaromen npupogHor cpene. Iloatomy Hapsaay ¢ U3yYEHUEM
0OIIEOMOIOTUYECKUX TEOPUH, a TaK)Ke 3HAHWUN O CTPOCHHUH JKHBBIX CHUCTEM
pPa3HOr0 paHra M CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HUX MPOILIECCOB B
mporpaMme 1o OWOJIOTHH yJeJICHO BHUMAHWE HCIIOJNB30BAHUIO TOJYYCHHBIX
3HAHWH B TIOBCETHEBHOW KU3HHM JIJISl PEIICHUS MPUKIIATHBIX 33]1a4, B TOM YHUCJIE:
npoUIIaKTUKKA ~ HACIEACTBEHHBIX  3a00JEBaHWU  YEIOBEKa,  MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHMUS AKOJIOTUYECKHU



1enecooOpa3HOro MOBEJEHUS B OKPYXaIoIlled NpUpoaHON cpene, aHam3a
BIIUSHUS XO3SMCTBEHHOMN JEATEILHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOAHBIX U
HUCKYCCTBEHHBIX  JKOCHUCTEM. YCWICHHWE BHUMAHUS K  MPUKIAJTHOU
HalpaBJIEeHHOCTH  y4eOHoro  mpeamera  «buonorus»  MPOAUKTOBAHO
HEO0OXOIUMOCThIO 00ECIIEYEHUS YCIOBUM NIJIsi PEIICHUsS] OJTHOM U3 aKTyaJlbHbIX
3a/1a4 IIKOJILHOTO OMOJOTHMYECKOTO OO0pa30oBaHMs, KOTOpas Mpejroaraet
dbopmupoBaHue y 00y4aronIMXxcsi CHOCOOHOCTH aJallTUPOBATHCS K U3MEHEHUSIM
JTUHAMHWYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpenHero o0iiero oOpa3oBaHUs 3aHUMAET BaKHOE
mecto. OHa obecnieunBaeT GOpPMUPOBAHUE Y OOYYAIOIMIUXCA TPEACTABICHUN O
HAy4YHOU KapTUHE MUpPA, pACIIMPSET U 0000IIaeT 3HAHUS O )KUBOU Mpupoje, eé
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPraHU3allMM U SBOJIOLMH, CO3MAET
yCJIOBHS  JUIsi: TIO3HAHUS 3aKOHOB JKMBOM  TpUPOJBI, (opMupoBaHUS
(yHKIIMOHAJIBHOM T'PaMOTHOCTH, HAaBBIKOB 3J0POBOTO W 0Oe30macHOro oopasa
KU3HHU, DKOJIOTUYECKOTO MBIIIJICHUS, IIEHHOCTHOTO OTHOIICHUS K JKUBOU
IPUPO/IE U YEITOBEKY.

Bonpimoe  3HavueHwe ~ OmOJIOTHST  MMEET  Takke  JUIS  PEIICHUS
BOCIHUTATENbHBIX M Pa3BUBAIOIIMX 3aJlad CpeIHero oOmiero oOpa3oBaHUs,
conmanu3anuu oodyvaromuxcs. M3ydenue Ouonoruu oOecrneyuBaeT yCIOBUS
U1t dbopmupoBaHus WHTEJUIEKTYaJbHBIX, KOMMYHHKAIIHOHHBIX "
UH(GOPMAIIMOHHBIX ~ HABBIKOB, ACTETHYECKOM  KYJIbTYpbI, CIIOCOOCTBYET
UHTETpaluu OMOJIOTMYECKUX 3HAHUHN C MPEACTABICHUSIMHU U3 JIPYTUX y4eOHBIX
NpeIMETOB, B YaCTHOCTH, (u3uku, XuMuu u reorpaduu. HasBanubie
MOJIOKEHUSI O TIpeJHa3HaueHuu ydeOHoro mpenmera «buomorusy» cocraBuiu
OCHOBY JUIsl OTpPEIEICHHs TMOAXOI0B K OTOOPY W CTPYKTYPHUPOBAHHIO €rO
coJiep KaHusl, MPEICTABJICHHOTO B IMPOrpaMMe 10 OUOJIOTHH.

OTt60p comepskanus yueOHOro npeamera «buonorus» Ha 6a30BoM ypoBHE
OCYIIECTBJIEH C TMO3UIMHA KYJIbTYPOCOOOpPA3HOTO MOAX0/a, B COOTBETCTBUU C
KOTOPBIM OOydYaromniuecs: JOJKHBI OCBOUTH 3HAHWSI M YMEHHUS, 3HAUMMBIC IJIS
dbopMupoBaHusi OOMIEH KyJIbTYPHI, OMPEICISAIONINE aJCKBATHOE IOBEICHUE
YeJI0BEKa B OKPY Kalollel MpUPOHON cpesie, BOCTpeOOBaHHBIE B TOBCETHEBHOM
KU3HU U MPAKTHYECKOU nesrenbHocTr. Oco00e MECTO B ATOW CHCTEME 3HAHHM
3aHUMAIOT  3JIEMEHTBl  COJAEp)KaHMs, KOTOpPbIE CIYXaT OCHOBOM  JJid
dbopMuUpOBaHUS TPEJCTABICHHH O COBPEMCHHOM €CTCCTBCHHO-HAyYHOU
KapTUHE MHUpPA M I[EHHOCTHBIX OPHEHTALHUAX JUYHOCTH, CHOCOOCTBYIOIIMX
TYMaHU3aIuu OMOJIOTHIECKOTO 00pa30BaHMs.

CrpykTypupoBaHue cojJepkaHusi y4eOHOro marepualia B ImporpaMmme 1o
OMOJIOTMM OCYIIECTBICHO C YY€TOM MPUOPUTETHOrO 3HAYEHHUS 3HAHUU 00



OTJIMYUTENIBHBIX OCOOEHHOCTSAX KUBOM MPUPOJIbI, O €€ YPOBHEBON OpraHU3aLNU
U DJBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType Yy4eOHOro mnpeaMera
«buonorus» BBIAECIEHBI CIEAYIOIIME COAEpKaTeIbHbIe TUHUN: «buonorusa kak
Hayka. MeToibl HayuyHOTO TOo3HaHUs», «KieTka kak Ouosiorudyeckas cuctema,
«OpranuzMm Kak Ouosoruyeckas cucrema», «CucreMa u MHOrooopasue
OpPraHM4YeCcKOro MHpa», «IBOJIOLUMS >KUBOH MPUPOIBI», «IKOCUCTEMBI U
MPUCYILIHE UM 3aKOHOMEPHOCTH.

Lens u3ydenust yyebHoro npeamera «buosnorus» Ha 0a30BOM ypoBHE —
OBJIQJICHUE OOYyYaIONIUMHUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAIHHOM
OpraHu3allii >KUBBIX CHCTEM pa3HOTO paHra U NpUOOpeTeHHe YMEHUM
UCIIOJIB30BaTh 3TH 3HAHUS IS TPAMOTHBIX JIEUCTBUN B OTHOIIEHUU OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3JIMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmkenue 1enu u3ydeHuss ydeOHoro mnpeamera «buomorus» Ha
0a30BOM YpOBHE 00ECIEUMBAECTCS PEIICHUEM CIICTYIOIINX 3a/1ay:

OCBOCHHE OOYYAIOIIMMHUCA CHUCTEMbI 3HAHMK O OHMOJIOTHYECKHX TEOPHSX,
YUYECHHUSX, 3aKOHAaX, 3aKOHOMEPHOCTAX, THUIOTE3aX, IpaBWiIaX, CIyKallux
OCHOBOM 151 (POPMHUPOBAHUS TPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE
MHUpa, O METOJaxX HAay4YyHOro TIO3HAHUS, CTPOCHHUHU, MHOT000pa3uu W
OCOOEHHOCTSIX >KMBBIX CHUCTEM DPAa3HOTO YpPOBHS OpraHU3alliH, BbIIAIOIIMXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIEAOBAaHUSAX B OUOJIOTHH;

dbopMupoBaHue y 00yJarouuxcsi MO3HABATENbHBIX, HHTEIUIEKTYAIbHBIX U
TBOPUYECKHX CIOCOOHOCTEH B Mpollecce aHaIM3a JAHHBIX O MyTSIX Pa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IJISIIOB, MAEH U MOAXOJOB K M3YYCHHIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpPraHU3alINH;

CTAaHOBJIEHHE Yy oOydJarmuxcs OOmer KyabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, pa3BUTHE YMEHUH OOBSCHATH H  OIICHUBATh  SBIICHUS
OKPYXKAaKIIEro MHUpa >KUBOM NPUPOABI HAa OCHOBAHMM 3HAHUW W OIBITA,
MOJIYYCHHBIX MPU U3yYECHUN OMOJIOTUH;

dbopMupoBanue y oOydYaromuxcsi YMEHUM WJUTIOCTPUPOBATH 3HAYCHUE
OMONOTUYECKUX 3HAHUW B MPAKTHUYECKOU JEATEIHHOCTH YETOBEKa, PAa3BUTHUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTU;

BOCTIUTaHUE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YETIOBEKOM >KHBOU
MPUPOALI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHHS K HEM, COOJI0ACHUS
ATUYECKUX HOPM IMPU MPOBEACHUN OMOJIOTUYECKUX UCCIIEI0BAHMIA;

OCO3HAHUE ILIEHHOCTH OHOJOTMYECKUX 3HAHUM ISl TOBBILICHUS YpPOBHS
HKOJIOTHYECKOUN KYIBTYPHI, 17151 HOPMHUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHUN B MOBCEIHEBHOUN KU3HU
JUISL OLIEHKH TTOCJEACTBUI CBOEH NEATENBHOCTH IO OTHOIIEHHIO K OKPYIKAOIIEH



cpene, COOCTBEHHOMY 3JI0POBbIO, OOOCHOBAaHHE U COOJIIOJEHUE Mep
npoUIaKTUKU 3a00JIeBaHUN.

B cucreme cpeanero oOmero oOpa3oBaHHs —y4eOHBIH MpEeaAMET
«buonorus», w3ydaemplii Ha 0a30BOM YPOBHE, SBISETCA OOS3aTEIBHBIM
y4€OHBIM MPEMETOM.

Jns ws3ydeHus: Ouoyiorud Ha 0a30BOM YpPOBHE CpEIHEro OOIIero
oOpazoBanust oTBoAUTCS 68 wacoB: B 10 kiacce — 34 vaca (1 vac B Hezaeno), B
11 knacce — 34 gaca (1 gac B HeAemIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHHU ¢ OOLIECTBEHHBIMU, TEXHUYECKUMU
U JpYTMMH €CTECTBEHHBIMM HayKamH, (uiocopuen, ITHUKOH, 3CTETUKOU U
npaBoM. Ponb Ouosornn B (OpMHUpPOBAHWM COBPEMEHHOM HAYYHOM KapTUHBI
mupa. Cuctema OMOJIOTHYECKUX HAYK.

Metoasl mO3HAHUS JKUBOW TPUPOJLI (HAOMIOJEHUE, DSKCIEPUMEHT,
omHucaHue, HW3MEpeHHe, KiaccupuKaius, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

[Toptpeter: Y. Hapsun, I'. Mengens, H. K. Konbuos, k. Yorcon u O.
Kpuk.

Tabmuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas padora Ne 1. «Mcmosnb3oBaHue pa3IUYHBIX METOJOB MPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U MX OPTaHU3AIUA.

XKupbie cucrembl (OMOCHMCTEMBI) KaK MpPEIMET HU3YYEHHS] OWOJIOTHH.
OTnnune )KUBBIX CUCTEM OT HEOPraHUYECKON PUPOBI.

CpoiicTBa OmocucteM W HuX pa3HooOpaswe. YPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJSApHBIH, KIETOYHBIH, TKAHEBbIH, OpPraHU3MEHHBIH,
MOMYJIAIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (6MOreoIeHOTHICCKUMN ),
OmochepHbIii.

JdeMoHcTpanum:

Tabmuuet u  cxembl: «OCHOBHBIE TIPH3HAKH OJKU3HH», «YPOBHU
OpraHu3aluu )KUBOU IIPUPOIBI».

O6opynoBanue: Mojenb Mojekyiasl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUYECKUE JIEMEHTBI: MAaKPOAJIEMEHTHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIIMKM BOABI M MHUHEpaAJbHBIX BelleCTB B KieTke. llomnmep:kanue
OCMOTHYECKOTO OaaHca.

benku. CoctaB u cTpoeHne 0eIK0B. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
Heszamenumble W 3aMEHUMBIE AMHHOKHCIIOTBI. AMHWHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYphI OCIIKOBOI MOJIEKYIIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U



YeTBEepTUYHAsA CTPYKTypa). XHUMHUYECKHE CBoWcTBa OenkoB. buonornueckue
(yHKIUU OENKOB.

®epmeHThl — Owuonoruueckue katanuzatopel. CTpoeHue ¢depMeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuu@uyHoctb. Kodepmentsl. ButamuHsbl.
Otnnuust pepMEHTOB OT HEOPTaHUUYECKHUX KaTalIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJIOKo3a, pubo3a u  Je30Kcupud03a),
nucaxapuabl (caxaposa, JIakTo3a) M TMoOJHUcaxapuabl (Kpaxmall, TJIMKOTEH,
HesuTo03a). buonornueckue GyHKIKUU YTIE€BOOB.

Jlunuapl: TpUrIUMUepuabl, (GocPoaUnuabl, CcTepouasl. [ uapodubHO-
ruapodoOHbie cBoiicTBa. buonornueckue ¢yHkuun aunuaoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB M JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsie kucnorsl: JJHK w PHK. Hykmeotuaer — MoHOMEpBI
HyKJIenHOBbIX KkucioT. Ctpoenue u ¢ynknuu JIHK. Crtpoenune u Qynkiuu
PHK. Buast PHK. AT®: ctpoenue u GpyHKIHUH.

Huronorust — Hayka o kietke. Kierounas Tteopus — mnpumep
B3aUMOJICHCTBUS uied U (PaKTOB B HAydYHOM IMO3HAaHWU. METOIbl U3Y4YCHUS
KJIETKH.

Knerka kak menoctHas »xuBas cucrema. OOIMe NpPU3HAKK KIIETOK:
3aMKHYyTasi HapykHas MmemOpana, monekynbl JJHK kak renernyeckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: 3yKapuoTHUecKass W MpokapuoTtuyeckas. OcoOeHHOCTH
CTpoeHusl IpoKapuoTHueckoi kietku. Kinerounast crenka 0akrepuit. CTpoeHue
AYKapUOTUYECKON KJIETKH. OCHOBHBIE OTJIWYUSA PACTUTENBHOUN, KUBOTHOU U
IpUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KIIETOYHAs CTEHKA, TITUKOKAJIHKC,
ux ¢yaknouu. I[lna3zmatudeckas wmemOpaHa, e€ cBoWcTBA U (PYHKIIUH.
[uronnasma u e€ opranouasl. OgHomemOpannbie opraHounbl kietku: JIIC,
anmapatT [onbmku, nu3ocoMbl. I[lonyaBTOHOMHBIE OPraHOWIBI  KIIETKU:
MUTOXOHJAPHUH, MIacThAbl. [IporcxoxkaeHne MUTOXOHIAPUM M IuTacTUA. Bugbl
mwiactua. HemeMOpaHHble OpraHOUBI KIETKH: PUOOCOMBI, KICTOYHBIA IEHTP,
LUEHTPUOJIH, PECHUYKH, KI'YTUKU. OYHKIIMM OPraHOMAOB KIETKU. BitoueHus.

Anpo — perynsTopHblid HeHTp KiaeTKu. CTpoeHue siapa: siaepHas 000J104Ka,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos,
k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxinn, K. M. bap.



Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B  HEXUBOU
npupojie», «PacnpeeneHue XUuMUUYECKUX 2JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuipl u cxemsl: «llepronuueckas TabauIa XUMUUYECKUX AIIEMEHTOB,
«CTpoeHue MOJEKYJIbl BOABIY, «buocuHTes Oenka», «CTpOeHHE MOJEKYIbI
oenkay», «Ctpoenue pepmenta», «Hyknennossie kuciotsl. JJHK», «Ctpoenue
Monekyinsl AT®», «CrTpoeHue >yKapuOTHUECKOM KiIeTku», «CrpoeHue
KUBOTHOU  KJIeTKH», «CTpoeHUE pacTUTEIbHOM KIEeTKW», «CTpoeHue
NPOKAPUOTHYECKON  KIETKW», «CTpoeHue sapa KIETKH», «YTIIEBOIbI»,
«JInmaaery.

O6opynoBaHuEe: CBETOBOW MHUKPOCKOI, OOOpYAOBaHUE Jisi MPOBEICHUS
HAOIIOJICHUN, W3MEPEHUM, IKCIEPUMEHTOB, MHUKpPOMIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHass pabora Ne 1. «/3yyeHue KaTaIMTHYECKONW AKTHUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlaGoparopHast pabora No 2. «M3ydyeHue cTpoeHUS KIETOK pPacTCHUH,
KUBOTHBIX U OaKTEepUil M0 MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpEnapaTax u ux
OMHICAHUE.

Tema 4. ’KnzneneaTeJJbHOCTL KJIETKH.

OO6MeH BemecTB, WM MeTab0I3M. ACCUMUIAIINSA (TUTACTUYECKUM OOMEH)
U JUCCUMWISIMS (PHEpreTHUYecKuii 0OMEeH) — JIB€ CTOPOHBI €MHOIO IMpoIlecca
meTabonu3ma. Poiib 3aKOHOB COXpaHEHHUS! BEIIECTB W SHEPTUHM B MOHUMAaHUU
MeTaboIu3Ma.

Tuner oOmeHa BemiecTB: aBTOTpPOodHBIH U  TerepoTpodHbIA. Ponb
(bepMEeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUHN YHEPTUU B KIETKE.

®orocunte3. CBetoBass W TeMmHOBas ¢a3bl ¢doTocuHTe3a. Peakiuu
doTocuaTe3a. DPdekTuBHOCTh (oOTOCHHTE3a. 3HaueHHWe (oToCcHHTE3a IS
KU3HU Ha 3emsie. BiusHue ycnoBuit cpenbl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 IPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHuHTe3. XEMOCHHTE3UpYIoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIS )KU3HHU Ha 3eMIie.

DHepreTuyeckuii oOMeH B kieTke. PaciienyieHue BEUIECTB, BbIACICHUE U
AKKyMYJIUPOBAHUE OJHEPIUM B KIETKE. OJTalbl JHEPreTHUYECKOro OOMeEHa.
I'mukonus. bpoxeHnne u ero Buabl. KUCIOpOJHOE OKUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peaknuu matpuyHoro cuHte3a. ['eHermueckas wuHdopmarus u JHK.
Peanuzanusa renernueckoil mHpopmanuu B kieTke. ['eHeTHYeCKUil KOJ U €ro



cBorcTBa. Tpanckpunuuss — wmarpuuHblii cuHTe3 PHK. Tpancmsamus —
OouocunTe3 Oenka. Jrtambl TpaHchaauuu. KoaupoBanue amuHOKUCIOT. Poib
pubocoMm B OuocuHTe3€e OelKa.

Heknerounsle ¢popmbl xu3HU — BUpYChl. McTopust oTKpbIiTUA BUpPYCcOB (/1.
N. UBanoBckuit). OCOOEHHOCTH CTPOCHUS M JKMU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, XKUBOTHBIX U YEJIOBEKA, BBHI3bIBAEMBIC
BUpycamu. Bupyc ummynoaepunura yenoseka (BUY) — Bo36ynurens CIIN/a.
OO6OpaTtHast  TpaHCKpuWILMs, peBepraza ©  uHTerpasa. [lpodunakrtuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuipl u cxeMbl: « Tunel nutanusy, «Metabonuszmy», «MUTOXOHIPUSY,
«HepreTuyeckuii 0oMeny», «Xmoporact», «Dotocuates», «Ctpoenne [JTHK»,
«Ctpoenue u ¢GyHKIHMOHUpOBaHUE reHay, «CuHTEe3 Oenkay, «I eHeTnueckuit
koa», «Bupycw», «baktepuodarn», «CTpoeHHe M KU3HEHHBIM LUK BUpYcCa
CITIN/da, 6akrepuodaray, «Permmukamus JJHK».

O6opynoBaHnue: MOJEIIHA-ANIUIAKALAN «Y nBoeHHE JHK 151
TpaHCKpUMIUsa», «buocunte3 0enka», «CTpoeHHE KIETKU», MOJEIb CTPYKTYPHI
JIHK.

Tema 5. Pa3MHokeHMe M MHAUBUYAJIbHOE PA3BUTHE OPTraHU3MOB.

Krerounbiii Uk, WM >KM3HEHHBIM MUK KiIeTku. UHTepdaza u MUTO3.
[Ipoueccrl, nmpoTekaromue B uHTEpdaze. Perumkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIN HAaOOp — KapUOTHII.
JIummonaHBIE M TaIJIOWAHBIA ~ XpOMOCOMHBIE  HAOOpBl.  XPOMAaTHIBI.
[{uTosornueckue OCHOBBI PAa3MHOKEHUSI W HWHIMBUIAYAJIbHOIO PAa3BUTHUSA
OpPraHu3MOB.

Henenue knetku — muto3. Craagun mutosa. [Iponeccsl, mpoucxoasiiye Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi rubenb KIETKH — aromnTo3.

@opMbI  pa3MHOXKEHUS OpPraHU3MOB: O€cCIoyioe | TMOoJIoBOe. Bus
Oecrioloro  pa3MHOXKEHHsI:  JCJIICHHE HaJABOE, TIOYKOBAaHWE OJHO- W
MHOTOKJIETOYHBIX, CropooOpa3oBaHue, BEr€TATUBHOE Pa3sMHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUYCHUE ISl CEJICKIINH.

[TonoBoe pa3MHOXKEHUE, €T0 OTINYUS OT OECIOJIOTO.

Meiio3. Craguu meiosa. [Ipoueccsl, mpoucxoadiine Ha CTaausx Meiosa.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. buosornueckuit cmpicn u
3HA4YECHUE MEH03a.



'amerorenes — mporecc 00pa3oBaHUs TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie kemne3bl: CEMEHHUKHN U sMYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJTOBBIX
KJIIETOK — raMeTr (CIepMaTo30u, SIMIEKIIeTKa) — CIEePMaTOreHe3 U OBOTCHE3.
OcoOEHHOCTH CTPOCHHS SIUIEKIETOK W CrepMaro3ougoB. OII010TBOPEHHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpPHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Itanbl SMOPHOHAIBHOTO PA3BUTHUS Y IO3BOHOYHBIX KUBOTHBIX:
IpoOJieHue, racTpyssiius, opraHorenes. [loctaomOpuonanibHOe pa3BuTHe. THUIIBI
MOCTAIMOPHOHAJIBHOTO PA3BUTHS: MpsSIMoOe, HempsiMoe (IMurHOuYHOE). Brnusuue
Cpe/bl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHbIE
YPOACTBA.

Poct u pasButue pactennii. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHHU, CTAINU PA3BUTHUSIL.

JdeMoHcTpanum:

Tabmumpel 1 cxembl: «DOpMbI pa3zMHOXKEHHUS OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacCTeHUi», «BereraTuBHOE pa3MHOKEHUE
pacreHuit», «Jlenenue kineTku Oaktepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocombly, «Knerounbsiii mukiny, «Perukanus JJHK», «Mutos»,
«Meito3», «IIpssMoe u HenpsAMoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOTUTAIOIINX
U 4esioBeKa», « OCHOBHBIE CTaUU OHTOTEHE3a».

O6opynoBaHue:  MHUKpPOCKON,  Mukpompenapatrsl  «CriepMaTo30Huabl
MJIEKONIUTAOUIEro», «SlinexkneTka miekonutawmero», «Kapuoknnes B
KJIETKaX KOpEIKa JyKa», MarHUTHas MOJENb-anIuIMKauus «JleJeHne KIeTKn»,
moaenb JIHK, Monens meradazHoit XpoMOCOMBEI.

JlaGopaTopHble M NpaKTH4YeCKUE PA0OThI:

Jlabopatopnas pabora Ne 3. «HabGmronenne mMuTo3a B KIETKaX KOHYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax».

JlaGoparopras pa6ota Ne 4. «M3yueHne CTPOCHHS IOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENnaparaxy.

Tema 6. HacsieACTBEHHOCTh U HI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer wm 3amaun reHetuku. Mcropuss pasButuss reHetuku. Poib
LIUATOJIOTUA ¥ 3MOPHUOJIOTUU B CTAHOBJICHHM T'€HETUKH. BKiaa poccHilckux u
3apyOeKHBIX  YY4E€HBIX B  pa3BUTHE TCHETUKH. METOAbl  TCHETHKHU
(TMOPUIONOTUYECKNN,  IUTOTCHETUYECKHH,  MOJIEKYJISIPHO-TEHETHICCKUN).
OcHOBHbIE T€HETHUECKHE OHATHUS. ['eHeThUecKass CHMBOJIMKA, UCIIOIb3yeMasl B
CXeMax CKpPELIMBAHUM.

3aKOHOMEPHOCTH  HACIIEIOBAaHUSA  MPU3HAKOB, YCTAaHOBJIEHHbIE [
Mennenem. MoHOruOpUIHOE CKpelIMBaHHWE. 3aKOH €IMHO00pa3us ruOpuoB



MepBoro mnokojeHus. [IpaBuino TOMHUHUPOBaHMUS. 3aKOH paCIICTUICHUS
npu3HakoB. ['unore3a yuctorel ramer. I1oaHOE U HENMOIHOE TOMUHHUPOBAHUE.

JurnbpunHoe CcKpelmuBaHuWe. 3aKOH HE3aBUCHMOIO  HACJIEIOBAHUS
npu3HakoB. lluToreHeTMyeckue OCHOBBI  JTUTHOPUIHOTO  CKpELIMBAHMUS.
AHanusupyroniee CKpEILIMBaHUE. Hcnonb3oBanue AHAJIN3UPYIOLLETO
CKpeIIMBaHUS ISl OTNPEIeSICHHs] TeHOTUIIa 0COOU.

CuemnienHoe HacjenoBaHue npusHakoB. Pa6ora T. Moprana mno
CLUCIUICHHOMY HAcCJIeJOBaHMI0 TeHOB. HapyiieHnue crenjgeHuss T€HOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAasi TEOPHUS HACIEICTBEHHOCTH. [ eHeTUUeCKHUE KapThl.

I'enetnka nosia. XpoMOCOMHOE ONpeAEIEHUE T0JIa. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMoraMeTHsle M TeTeporaMmeTHbie opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLIETUICHHBIX C TTOJIOM.

N3MeHYHBOCTb. Bunasr W3MEHUYHUBOCTH HEHACJICICTBEHHAs "
HacliecTBEHHas. Ponab  cpeapl B HEHACHEJACTBEHHOM  M3MEHUYMBOCTH.
XapakTepucTuka MOAU(UKAIMOHHONW H3MEHUYMBOCTH. BapHwallmoHHBIN psg H
BapualMoHHas kpuBagd. Hopma peaknuu npusHaka. KoiauyecTBEeHHbIE W
KaueCTBEHHbIC MPU3HAKU M UX HOpMa peakiuu. CBoWcTBa MOIU(PUKAITUOHHOM
M3MEHYHUBOCTH.

HacnencrBenHasi, uiu reHOTHUIIMYECKas, U3MEHUYMBOCTh. KoMOMHaTHBHAS
U3MEHYMBOCTh. Melo3 W TIOJIOBOM TpollecC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kitaccudukanus MyTamui:
T€HHBbIE, XPOMOCOMHBIE, T€HOMHbIE. YacToTa ¥ TPUYMHBI MYyTalUU.
MyTtarennbsie (GakTopbl. 3aKOH TOMOJIOTMUECKUX PSJIOB B HACJICIACTBEHHOU
n3menuynuBoctu H. M. BaBuiosa.

BHesnepHas HacIeICTBEHHOCTh M U3MEHYHUBOCTb.

I'enetruka 4denoBeka. Kapuotun yenoBeka. OCHOBHBIE METOJIbI T€HETUKU
YEJI0BEKA: reHeaJorndeCcKum, OJIM3HEIIOBBIH, LIMTOT€HETUYCCKUM,
OMOXMMUYECKUH, MOJICKYyIsipHO-TeHeTHdeckuil. COBPEMEHHOE OIpeeICHNE
FEHOTHIIA: MOJIHOTEHOMHOE CEKBECHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHUCJIIE C
nomoinisio IT1[P-anammu3a. HacnencTBenHble 3a00JieBaHUS 4YeJIOBEKAa: TI'CHHBIC
0oJre3Hu, O0JIE3HN ¢ HACIICICTBEHHOHN MPEapacooKEHHOCTBIO, XPOMOCOMHBIC
oome3nn. ComaTWyeckue W TeHepaTUBHBIC MyTanuud. CTBOJIOBBIE KIICTKH.
[TpuHIAITBET 310pOBOT0 00pa3a KU3HHU, TUArHOCTHKH, MPOMIIAKTUKN 1 JICUCHHUS
reHeThdeckux OoJie3He. MeaIuKo-reHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIUIIMHCKOW TEHETUKA B TMPEAOTBPAMICHHUM M JICUCHUH TE€HETUYECKUX
3a00JIEBaHMI YeJIOBEKA.

JdeMoHcTpanum:



Iloptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmumpt u  cxembl: «MOHOTMOPUAHOE  CKpEIIUBAaHUE U  €r0
LIUTOTCHETUYECKAas: OCHOBa», «3aKOH PAaCUICIUICHUS U €ro IUTOTCHETUYECKas
OCHOBa», «3aKOH YHCTOThI Tramer», «JurubpuaHoe  CKpenIuBaHHEY,
«lluTomornyeckne OCHOBBI  JAUTHOPUIHOTO  CKpeHIuBaHus», «Meios,
«B3auMoIeNCTBUE aJUICIIBHBIX TI'€HOB», «l'€HeTUYeCKHe KapThl pacTEHUH,
KUBOTHBIX M YEJIOBEKa», «l'€HeTHKa moJyia», «3aKOHOMEPHOCTH HACIEIOBaHMUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTumbl uenoBeka M KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY, «MoaudukamoHHass U3MEHYUBOCThY, «Hacnenosanue pesyc-
dakTopay, «['eHeTuxa rpyri KpoBu», «MyTalluOHHAs ©3MEHUUBOCTHY.

O6opynoBanue: Mojenu-anruiukanuu «MOHOTHOpUHOE CKpEIIMBAHUE,
«Henonnoe pomunHHMpoBaHuey», «Jlurunbpuanoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON M MuKpormnpenapaT «/pozoduna» (Hopma, myTtanuu
(bopMBI KPBIIILEB M OKPACKH TeJa), TepOapuii «I'opox MmoceBHOM.

JlaGopaTopHblie M MpaKTH4YeCKUe padoThI:

JlabGoparopnas pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIAHOTO U
TUTHOPUAHOTO CKPEIIMBAaHUS Y APO30(UITBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopHass pabora Ne 6. «M3yuenue  MoaMUKAITMOHHON
U3MEHUYHUBOCTH, IOCTPOCHUE BAPUALMOHHOI0 PSAla U BApUALIMOHHON KPUBOM.

JlaGoparopHas padota Ne 7. «AHaNM3 MyTarui y 1po30(uiibl Ha TOTOBBIX
MHUKpPOIIPENapaTax».

[Ipaktuueckas pabora Ne 2. «CocrtaBieHue M aHalU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekniusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak Hayka U Mpouecc. 3apoKAeHUE CEIEKIUU U JOMECTUKALUS.
Yuyenne H. WM. BaBwioBa 0 LEHTpax NPOUCXOXKACHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIECHUS JOMAITHUX KUBOTHBIX. COpT,
opoja, ITaMmM.

CoBpeMeHHbIE METOBI CENEKIUUA. MacCOBBIM U MHIUBHIYaTbHbBINA OTOOPHI
B CEJICKLIIMH PACTeHUM M KMBOTHBIX. OIIEHKA AKCTEpbepa. bIu3KkopoaCTBEHHOE
ckpemmBanue — wHOpuAWHT. Uwncras nuaus. CKpeniuBaHUE YHCTHIX JIMHHMA.
I'eteposuc, uinm rubpuanas cuia. HepoacTBeHHOE cKpelBaHie — ayTOPUIUHT.
Otnanénnas ruOpuamnzauuss U €€ ycnexu. VCKYyCCTBEHHBIA MyTareHes u
MOJy4YEHUE TMOJUIUIONAOB. J[OCTMKEHUS CENeKUMU PACTEHUM, KUBOTHBIX H
MHKPOOPTraHU3MOB.

buoTtexHonorus kak oTpaciib NPOU3BOACTBA. | €HHAs MHXKEHEpUs. DTambl
co3nanust pekomOuHantHOM JIHK u TpaHcrennnix opraHu3moB. KierouyHas



nxkeHepusa. KietouHble  KynbTypbl. MUKPOKIOHAIBbHOE  Pa3MHOXKEHUE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. OJKOJOrMYeckue u 3tuyeckue npodiemel. MO — reHetuuecku
MOU(DUITIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

IToptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHoB.

Tabmunpl U cxembl: kapta «LleHTpbl TPOUCXOXKACHUS WU MHOT00O0pasus
KyJbTYpHBIX pacTteHui», «llopoasl goMamiHMX JKUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHuit», «OtnanéHHas rudpuausanusy, «PaboTel akageMuka
M. @. Usanoay, «lloaumnonaus», «O0ObEKTH OMOTEXHOIOTUNY, «KiaeTouHbIe
KyJbTYpbl U KIOHUpOBaHUE», «KOHCTpyHpoBaHWE U TEPEHOC TEHOB,
XpPOMOCOMY.

O6GopynoBaHue: MYJSDKA IJIOJIOB M KOPHEIUIOAOB JUKUX (GOpM U
KyJIbTYPHBIX COPTOB pacTeHui, repoapuii «CenbCKOX035UCTBEHHBIC PACTCHUS Y.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Oxckypceusi « OCHOBHBIE METOJbI M JOCTHXKCHHUS CEJIEKIMU PACTEHUU U
KUBOTHBIX  (HAQ  CEJIEKIIMOHHYIO  CTaHIHIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEIbHBIA yYacTOK, B TEIUIMYHOE XO3SIMCTBO, J1ab0OpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

11 KIJACC

Tema 1. DBoIIOLIMOHHAA OMOJIOT HSl.

[IpeanochIKu BO3HUKHOBEHHS 3BOJIIOLMOHHON TEOPUHU. DBOJIOLUOHHAS
Teopus U €€ MecTo B Ouonoruu. BriusiHue 3BONIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTHH U APYTHX HAYK.

CBugerenscTBa 3BoONIONMU. [laneoHTONOrMYECKrEe: MOCIEI0BATENBHOCTD
MOSIBJICHUSI BUJOB B TAJICOHTOJIOTHYECKOW JIETOMHCH, TMEPEXOIHBIE (POPMBI.
buoreorpadguueckue: cxonctBo u paznuuue ¢GayH u (QIOp MaTEPUKOB H
OCTpPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M PA3NTUYMs SMOPHOHOB Pa3HBIX BUIIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE,
pyIUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHMW3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX MyTEH y BCEX
OpraHU3MOB.

OpomonroHHas Tteopust Y. JlapBuna. IIpeanochbuiku BO3HUKHOBEHUSA
JapBUHU3MA. JIBMXKYIIME CHIIBI 3BOJIIOIUMU BUJIOB 1O JlapBuHY (M30BITOYHOE



pa3MHOXXEHUE npu OTPaHUYEHHOCTHU pecypcos, HEoIpeaeneHHas
M3MEHYHUBOCTb, 0OpHOA 3a CYIIECTBOBAHHUE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Bosiroiuu (CTI) u e€ 0OCHOBHBIE MOJIOXKEHUS.

MuxkposBostornus. [Tonmynsiius kak e1TMHUIA BUIA U SBOJIIOIUH.

JIBrkytue cuibl ((aKTOphl) YBOJIIOIUMA BUOB B pupoje. MyTalmoOHHBII
MPOIECC M KOMOWHATHUBHAS M3MEHYMBOCTD. [lomynsiimoHHbBIE BOJIHBI U JApend
reHoB. M3omsuust u Murparusi.

EctectBennsiit orOop — Hampabisitouuii gakrop sBosoruu. Dopmbl
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco6ieHHOCTh OpraHW3MOB KaK pe3yJbTar 3BoOIUU. [IpumMepsl
PUCTIOCOOJIEHU Y OpraHu3MoB. ApoMopd03bl U UN0aJATITAIIUH.

Bun wu Bumoo6pazoBanme. Kpurepuum Buma. OcHOBHbBIE (POpPMBI
BUI000pa3oBaHusi: reorpaduyeckoe, IK0JIOTHIeCcKoe.

MakposBomtorusi. DopMmbl  BOJOIUK:  (PUIETUUYECKAs], JTUBEPreHTHAS,
KOHBEpTeHTHasl, napasiensHas. HeoOpaTuMocTh 3BOJIOLMH.

[Ipoucxoxnenue oT HECIMEIMATN3NPOBAHHBIX MPEIKOB.
IIporpeccupyromas cnenuanu3anus. AJanTuBHas paguanus.
JdeMoHcTpanum:

IToptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkenb, . Mromiep, A. H. Ceep1ios.

Tabmuuer u cxembl: «Pa3BUTHE OpraHMYECKOTO MHUpa Ha 3emiiey,
«3apOoJIbIIIN MTO3BOHOYHBIX KUBOTHBIXY», «ApXEONTepUKCy, «DopMbl OOpHOBI 3a
cymectBoBaHue», «EcTecTBeHHBIM  0TOOpP», «MHOroobpasue COpTOB
pacTeHUn», «MHuoroobpazue opox KUBOTHBIX), «Ilomysstuum»,
«MyTanmoHHasi U3MEHYMBOCTHY, «ApoMopdo3bl», «Manoananrtamuny, «O0mas
nereHepauus», «JBwkymue cuiabl 3Bodonuny», «Kapra-cxema MapuipyTa
Iy TEIIECTBUS 4. JlapBuHay, «boprba 3a CYLIECTBOBAHUE,
«IIpucnocobneHHOCTh OpraHu3MoBy», «l'eorpadudeckoe BUA00Opa3OBaAHUE,
«IKOJIOTHYECKOE BU000PA30BAHUE.

O6opynoBaHue: KOJJICKIIUS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMHU OKPAaCKH,
Ha0Op TUIOJIOB M CeMsH, KoJeKIus «lIprumepsl 3alUTHRIX TPUCTIOCOOJICHUN Y
AKUBOTHBIX», MOJiesb «OCHOBHbBIEC HAIIPaBJICHUS SBOJIOLMNY», 00bEMHAA MOEIb
«CTpoeHue TOJIOBHOTO MO3Ta O3BOHOYHBIX).

buoreorpaduueckas kapra Mwupa, Koyuekmus «DopMbI COXpaHHOCTH
HCKOMAEeMbIX JKMBOTHBIX M pacTeHWi», mojnenb anmiukanusa «llepekpéct
XpOMOCOM», BJIaxHble mnpenaparsl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKponpenapaT «Jlpo3zoduina» (Hopma, MyTauuu popMbl KPbUIBEB U
OKpacKH Tena).



JlabopaTopHble U NpaKTHYeCKHe PadoThbI:

Jlaboparopnast pabora Ne 1. «CpaBHEeHUE BHUIOB MO MOP(POIOrHIECKOMY
KPUTEPUION.

Jlaboparopnas pabota Ne 2. «OnucaHue MpUCIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE )KM3HHM HA 3emule.

JloHay4YHBIE NPEJCTABICHUSA O 3apOKICHUM XWU3HU. HayuyHbple runoTesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: aOuoreHe3 M MaHClepMus. XUMHUYecKas
HBOMIOIUSI. AOMOTEHHBIM CHHTE3 OPraHWYECKHX BEIIECTB U3 HEOPTraHUYECKHUX.
OKCIEpUMEHTAIBHOE TMOJATBEPKJICHUE XHUMUYECKOW dBosouuu. HauvanbHble
sTanbl Ouonornueckoi sBomtouuu. ['mnoreza PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYp U BOSHMKHOBEHHME MPOTOKIETKHU. [lepBble KIETKH U UX
sBONMIOLMS. POPMHUPOBAHUE OCHOBHBIX FPYMI )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emiie 1o pam u nepuonam. Karapxei. Apxeiickas u
npotepo3oiickas 3pel. [laneosoiickas spa u e€ mNepHOAbl: KEeMOPUHUCKHIA,
OPAOBUKCKHM, CHITYPUMUCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3o3o0Kckas 3pa v €€ NepUObl: TPUACOBBIMN, FOPCKUH, MEJTOBOM.

KaitHo3olickass 3pa W €€ TepuoAbl: MaJCOrCHOBBIA, HEOTCHOBBIN,
AHTPOIIOrE€HOBBIN.

XapaKTepHCTUKA KIUMaTa U reoJornueckux npoueccoB. OCHOBHBIE ATaIIbl
ABOJIIOIIUU PACTUTENBHOTO U KMBOTHOTO MHUpa. ApoMopd03bl y pacTeHUH U
XKUBOTHBIX. [losIBIE€HME, pacUBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCcKOro MHpa KaK OTpakKeHHe 3BOIOLHMH. OCHOBHBIE
CUCTEMATHYECKHE TPYIIbl OPraHU3MOB.

OBOJIIOLIMSL  4YeJoBeKa.  AHTpOIOJOTHST  Kak  Hayka.  Pa3Butue
OpEACTaBICHUA O  TMPOUCXOXKICHUM  4YelioBeKa. MeToabpl  U3y4YeHUs
anTponoreHe3a. (CxoxctBa M pa3iavuMs  4YEJIOBEKAa M JKMBOTHBIX.
CucreMaTnyecKkoe NOJI0KEHUE YETI0BEKA.

HBuwxymue  cunbl  (dakTopsl) — aHTpomoreHeza.  HacnmencTBeHHas
U3MEHYMBOCTh U €CTEeCTBEHHBIH 0TOOp. OOIIecCTBeHHBI 00pa3 KHU3HHU,
U3TOTOBJICHUE OPYIHUN TPYAA, MBILIJICHHUE, PEYb.

OCHOBHBIE CTaJUM W BETBU DSBOJIOLMU YEJIOBEKAa: aBCTPAIONUTEKH,
Uenosek yMmenbld, YenoBek NpAMOXOIAIIMM, YenoBeK HeaHICpPTaIbCKUM,
UYenosek pasymHbid. Haxonku mckonmaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAHHS,
001acTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYyIUsl.

Yenoeueckne packl. OCHOBHbIE OONBIIME pachl: €BPOTCOUTHAS
(eBpasmiickasi), Herpo-aBCTpajJiouJiHasl (PKBaTOpUalbHAas), MOHIOJIOUHAS
(azuarcko-amepukanckas). YepTbl NPUCHOCOOIEHHOCTH  MpeAcTaBUTENEH



YeJIOBEUYECKUX pac K YCJIOBHUSAM CYIECTBOBaHUs. ENMHCTBO YEIOBEUECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Peau, JI. Ilactep, A. M. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuupl 1 cxeMbl: «Bo3aukHoBenne CoaHEYHOM CHUCTEMBI», «Pa3BuTie
opraHuueckoro wmmupa», «PactutenpHas kietka», <« KuBOoTHas KJeTKay,
«IIpokapuornueckas kieTka», «CoBpeMeHHasi CUCTeMa OPraHUYECKOT0 MUPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUS UYEJIOBEKa U UYEJIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHBIE MeCTa MaJCOHTOJOTUUYECKUX HAXOJOK IIPEIKOB
COBPEMEHHOT0 uelioBekay, «JlpeBuenimue moau», «JIpesaue moan», «lleppoie
COBpPEMEHHBIE 0N, «YeroBeueckue pach».

O6GopynoBanue: wmymspku — «[IpoucxoxaeHue  denoBeka»  (OHOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPOIIA, HEeaHIepTablla, KPOMAHBOHIIA), CJICTKUA WJIH
n300pakeHUsT KaMEHHBIX OpPYAMH TMEePBOOBITHOTO ueoBeKa (KaMHHU-UOIMIIEPHI,
pyouna, ckpebsa), TEOXpOHOJOTHMYecKas TaOnuia, KOUIeKIUsS «DopMel
COXPaHHOCTH MCKOTIA€MBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas padora Ne 1. «M3yueHue uckomnaeMbIX OCTaTKOB pacTeHUH
Y )KUBOTHBIX B KOJUIEKUIHIX).

DKCKypcusl «IBOJIOIUS OPraHUYECKOr0 MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeAYECKUI MYy3€il).

Tema 3. Opranusmsl U OKpYKAKIIasi cpeaa.

DOKoJOrusl Kak Hayka. 3aJaud W pa3lielibl  dKOJIOoTWM. MeTonbl
AKOJIOTUYECKUX HCCIEOBAHHUN. DKOJIOrMYECKOE MUPOBO33PEHUE COBPEMEHHOIO
YeJ0BeKa.

Cpenpl oOUTaHMsI OPTaHU3MOB: BOJIHASI, HA3€MHO-BO3AYIITHAS, TTIOUYBCHHAS,
BHYTPUOPTraHU3MEHHAsI.

Okonornueckue ¢akropel. Knaccudukanus skomoruyeckux (HakTOpoOB:
abnotnyeckue, OMOTHYECKHME M AaHTPOMOTEeHHBIC. J[eHicTBHE HKOIOTHYECKUX
(aKkTOpOB Ha OPTaHU3MBI.

Abuotnueckue (baKTOopHI: CBET, TEeMIIepaTypa, BJIAKHOCT.
®dotonepuoausM. I[IpucnocobiieHus OpraHU3MOB K JEHCTBHIO aOMOTUYECKUX
dakropoB. bruonornueckue puTMBI.

buotnueckue  ¢aktopbl. Buasl  OMOTHYECKMX  B3aMMOJACHCTBHIA:
KOHKYPEHIUSI, XHUIIHUYECTBO, CcuMOMO03 u ero ¢opmel. [lapazutuswm,
Koomnepanus, MyTyallu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO).



AMeHcanu3M, HEWTpaau3M. 3HaueHUE OUOTHYECKUX B3aUMOJCUCTBUN IS
CYILIECTBOBAHUSI OPTaHU3MOB B MPUPOJHBIX COOOIIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTHKU monyysiiuu. OCHOBHbIE TOKa3aTelu
MONYJISIIIUU: YUCIECHHOCTb, MJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[MHaMuka 4ucIeHHOCTH TONYJISIUU U €€ PeryJIsiusl.

JdeMoHcTpanum:

[Hoptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmuipl u cxembl: kaprta «lIpupoansie 30HbI 3eminy, «Cpeabl OOUTAHUS
opraHu3mMoBy», «Potonepuoanusm», «llonynamum», «3aKOHOMEpPHOCTH poOCTa
YUCJICHHOCTH TONyJaiuu uHdy3opun-rydenskuy, «Ilumniesbie nenmy.

JlaGopaTopHble M MpaKTHYecKUe PadoThI:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckue 0COOCHHOCTH pPacTeHUMU
U3 Pa3HbIX MECT OOUTAHUSI.

JlaGoparopnass pabora Ne 4. «BnusHHEe cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJIEYCa».

[Ipaktuueckas pabora Ne 2. «Ilomcu€r miIoTHOCTH MOMYJSUUNA Pa3HBIX
BUJIOB PACTEHUI.

Tema 4. CoobmiecTBa M 3KOJI0rHIECKHE CHCTEMBI.

Coo01iectBO opranu3MoB — OuoreHo3. CTpyKTypbl OUOIIEHO3a: BHIOBas,
npocTpaHCTBeHHasi, Tpoduueckas (mumienasi). Bunsi-nomunantel. CBsi3u B
OuoIEeHO3E.

Okonoruyeckue cucrteMbl (d9kocucteMbl). llonatne 00 skocucreme u
ouoreornenoze. MDyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYIEHTHI,
KOHCYMEHTBI, peAyueHThl. KpyroBopor BEmIECTB U IMOTOK SHEPrud B
skocucteme. Tpoduueckue (MUIIEBbIC) YPOBHHU dKOcUCTeMBI. [luteBsie nienu u
cetu. OCHOBHBIE TIOKa3aTelud OSKOCHCTEMBl: OuWomacca, MPOAYKIIHS.
DKOJOTUYECKUE THPAMUJBI: TPOAYKIIUU, YUCICHHOCTH, OroMacchl. CBOWCTBa
AKOCHUCTEM: YCTOMYMBOCTh, CAMOPETYJsilus, pazsutue. CyKieccus.

[IpuponHble 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. IKocHCTeMa
XBOMHOTO WM LIMPOKOJIIMCTBEHHOIO JIeca.

AHTpPOIIOTEHHBIE  JKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonorudeckoe u X035MCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak (aktop ycroumBoctu 3KocucTeM. CoxpaHeHHe
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenne B. U. Bepranckoro o 6uocdepe. ['paHutip, coctaB U CTpyKTypa
o6uocheprr. KuBoe BemectBo u ero pynkmuu. OcobeHHOCTH OHMOChEphl Kak
00anbHON 3KOCUCTEeMbl. JIMHAMHUYeCKOoe paBHOBECHME U oOpaTHas CBsI3b B
ouocdepe.



KpyroBopoTsl BemecTB ©U OHOT€OXMMUYECKHE LHUKIBI 3JIEMEHTOB
(yraepoja, azora). 30HAIBHOCTH Orocepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeuectBO B Ouochepe 3eMiu. AHTPONOreHHbIE W3MEHEHHUS B
ouocdepe. ['obanbHBIE YKOJIOTHYECKUE TTPOOTIEMEI.

Cocy1iiecTBoBaHuE MIPUPOABI u YEJI0BEUYECTBA. CoxpaHnenue
OuopasHooOpa3usi Kak  OCHOBa  ycTolumBocTH  Ouocdepsl. OcHoBa
pallMOHAJILHOIO YIPaBJICHUS MPUPOJHBIMU PECYpCaMU M HUX HCIOJIb30BaHHUE.
JlocTixeHus: OMOJIOTUU U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpersl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuipl u cxembl: «llumessie enmny, «bUOIEHO3: COCTAaB U CTPYKTypay,
«IIpuponusie coobmecTBa», «llenn nmutranus», «IKOJIOrHUYECKas] MUPAMUIAY,
«buochepa u  dyenoBek», «IDKocHCTEMa UIUPOKOIUCTBEHHOTO  JIEcay,
«JKkocucTteMa XBOWHOro Jjecay, «buoneHo3 BomoéMa», «ATpPOIECHO3Y,
«IIpumepHBIE aHTPONOTCHHBIC BO3ACHCTBHS Ha MNpPUPOAY», «Baxuewmue
MCTOYHUKU 3arpsi3HCHUS] BO3JyXa U TPYHTOBBIX BOja», «[louBa — BakHewias
coctapistomas ouochepb», «DakTopel nerpaganuu mouBy, «llapHUKOBBIN
ahdekry, «DakToOpbl PAAMOAKTUBHOTO 3arpsi3HEHHS Ouocdepbl», «OO0mmas
CTpyKTypa Ouocdeps», «Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIN
sKkpaH 6uocdepo», «Kpyrosopor yriaepoaa B 6uochepe», «kKpyroBopor azora B
IPUPOIE».

O6opynoBanue: MoJieb-anTuIuKanusa « TunuyHeie OMOLEHO3bI», repbapuii
«PactutensHple  cooOmiecTBa», Kojuiekuuu — «buoreHos», «Bpenurenu
BXHEHIINX CEIbCKOXO3AMCTBEHHBIX KYIbTYyp», TepOapuu U  KOJUICKIIUU
pacTEeHUI W >KMBOTHBIX, IPUHAJICKAIINE K PA3HBIM SKOJOTHMUECKUM TpYyIIaM
omHoro Buaa, KpacHas kuura Poccuiickoit ®deneparnuu, H300paKeHUS
OXpaHSAEMBbIX BUJIOB PACTCHUI U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOT'PAMMBI 110
BNUOJIOTMN HA BA30BOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHUSI OOYyYaIOIIMMHUCA MPOrpaMM CpeAHero oOIero o0pa3oBaHuUs:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType JTUUHOCTHBIX pe3ylabTaTOB OCBOCHMS Npeamera «buonorus»
BBIZICJICHBI ~ CJICAYIOIIME  COCTaBISIONIME:  OCO3HaHWE  OOYyYarolUMUCS
POCCHUMCKONW TPaXKTAHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJTbHOCTH U CaMOOTIPENICIICHUIO, HAIMUUE MOTHBAIUU K OOYyUCHHIO
OMoJIOTHH, 11eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM TUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M MCTOPUYUECKUX TpaauLIMM  pa3BUTHSA
OMOJIOTMYECKOTO  3HAaHHWS, TOTOBHOCTh U CIHOCOOHOCTh  OOYYarOU[HXCS
PYKOBOACTBOBATbCS B  CBOEM  JAEATENBHOCTH  II€HHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIIUMH CUCTEME OMOJIOTHYECKOTO 00pa30BaHUs, HAJIUYME
HKOJIOTHYECKOTO TMPABOCO3HAHUSA, CIIOCOOHOCTH CTAaBUTh LEJIM M CTPOUTH
KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «bHonorus» AOCTUrarTCs
B €IMHCTBE Yy4eOHOW M BOCIUTATEIHHOM MAESITEIHHOCTH B COOTBETCTBUH C
TPaAULMOHHBIMU POCCUHCKHUMHU  COLMOKYJIbTYPHBIMH, HUCTOPUUECKUMH H
TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, PUHITHIMUA B OOIIIECTBE NIPABUIAMH U
HOpMaMH TIOBEICHHsI W  CIOCOOCTBYIOT  MpoIleccaM  CaMOIIO3HAHMS,
CaMOBOCIIUTAHUSI U CaMOPa3BUTHS, PA3BUTHS BHYTPEHHEN MO3WULUU JIMYHOCTH,
MaTpUOTH3Ma, YBAXKEHUA K 3aKOHY M IIPABOIOPSANIKY, YEJIOBEKY TpyAa H
CTapiieMy TMOKOJCHUIO, B3aWMMHOTO YBaXXEHHUsS, OEPEKHOTO OTHOIICHHS K
KYJbTYPHOMY HACIEAUIO M TPAAUUMAM MHOTOHAIlMOHAJIBHOIO Hapoza
Poccuiickoit @enepannu, NpUpoJIe U OKPYKAIOIIEH Cpee.

JIndHOCTHBIE pPE3yNbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JOJKHBI ~ OTpakaTh  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaThCSI C(HOPMUPOBAHHOW BHYTPEHHEW TMO3WIMEH JIHMYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUM,
COOTBETCTBYIOIIUX TPAJUUMOHHBIM IEHHOCTSIM POCCHIICKOrOo OOIIEeCTBa,
paclIMpeHue >KU3HEHHOrO OIbITa W ONbITA JEITEIBHOCTH B IPOLECCE



peanu3aii OCHOBHBIX HAIpPaBJICHU BOCTUTATEIBHON NESITEIBLHOCTH, B TOM
YHUCJIE B YACTH:
1) rpakaaHCKOro BOCIIUTAHMS

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIMM  OOywaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCUICKOr0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOA3aHHOCTEH, YBa)KCHHE
3aKOHA M TIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITEIbHOCTH MPU CO3JaHUU
y4eOHBIX TTPOCKTOB, PEIICHUN YICOHBIX U MO3HABATEIbHBIX 33/1a4, BHIOJIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh ONpENEsaTh COOCTBEHHYIO TMO3UIIMIO [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSITH €€;

YMEHHUE YUUTHIBATh B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHS JIIOJICH C pa3HBIMHU YOSKICHUSIMHU, KYJIbTYPHBIMHU IIECHHOCTSIMU
U COITMAILHBIM TI0JIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOILIECCE COBMECTHOIO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEI0BATEIbCKUX 3aJlad, YBaXUTEIHLHOIO
OTHOIIEHUS K MHEHHIO OIMOHEHTOB MpPHU OOCYKIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIATPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UJECHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunou, ropmoctu 3a cBOM KpaW, CBOK PoavHy, CBOM S3BIK U KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
MPUPOJIbI, TOCTHXKEHUsIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX,
Tpyac,

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUUCKHMX YUEHBIX B CTAHOBIEHUE U
pa3BUTHE OWOJOTWHW, MOHUMAHUS 3HAYCHHsS OWOJOTUM B TIO3HAHWUU 3aKOHOB
MPUPOBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujeiHas yoexxIEHHOCTb, TOTOBHOCTh K CIIY)KE€HHIO U 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO TMMOBEICHNUS;

CIIOCOOHOCTh OLICHMBATH CUTYAl[MI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;



OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOWUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIICHHUE K CBOMM POJUTENSIM, CO3JAaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTI'O IIPUHSATHS LIEHHOCTEW CEMEMHOU KU3HU B COOTBETCTBUU C
TpaauUusMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMAHHUE HMOIMOHAIBHOTO BO3JACHCTBUS IKWUBOW MPUPOABI H €€
IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPKCHHUIO B Pa3HBIX BHIaX MCKYCCTBA, CTPEMIICHUE
MPOSIBJISATH KAa4€CTBA TBOPUYECKON JTUYHOCTH;

5) ¢usnyeckoro BocnuTaHusi, GOPpMUPOBAHNS KYJIbTYPHI 310POBbS H
IMOIMOHATBLHOTO 0JIArONmoJIyqYus:

NMOHUMAHUE W peanu3alus 3J0pOBOTO M 0Oe3omacHOro obpasa KU3HH
(3mopoBoe  mMHUTaHWE, COOJIOJICHHE TUTUECHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH H OTAbIXa, perysipHas Quznueckas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

NOHUMAHHWE LEHHOCTH TMpPaBWI HWHIWBUAYAIbHOTO W KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOMUX 3I0POBBI0 M KU3HU
JIIOEH;

OCO3HAaHHWE  TMOCJHEACTBUA W  HENPUATHUS  BPEIHBIX  IPUBBIUEK
(yrmoTpebieHus aaKoroJisi, HAPKOTHKOB, KypeHHS);

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTHh K AKTHUBHOM NEATEIHLHOCTH TEXHOJIOTHYECKON M COIMAJILHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTH MHULIMUPOBATH, IJIAHUPOBATh u
CaMOCTOSITEJIbHO BBINIOJIHATH TAKYIO AEATEIbHOCTD;

UHTEpEC K pa3nuuHbiM chepaM mnpodecCHOHAIBHON JesTEIBHOCTH,
YMEHHUE COBEPIATh OCO3HAHHBIN BHIOOp OymyIiei mpodeccuu U peain30BbIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

FOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHHIO U CcamMOOOpa30BaHUIO Ha
MNPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTHUYECKHU 11e71eco00pa3HOe OTHOUIEHHWE K MPUPOJIe KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBaHUS;



MOBBIILIEHUE YPOBHS HKOJOTMYECKOM KyJbTYphl: MPUOOPETEHUE ONBITA
IUIAHUPOBAHUS TOCTYIKOB W OLICHKM KX BO3MOXXHBIX THOCIEIACTBUN IS
OKPYKAIOIIEN CPEBI;

OCO3HaHME II00aJIbHOTO XapakTepa KOJIOTHYECKUX MPoOJeM U MyTed ux
pelIeHHUS;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaeMble MPU H3YYEHUU OMOJIOTUU
3HaHMSI U YMEHHS TpPHU pPEHIeHUH MpoOJeM, CBS3aHHBIX C palUOHAIbHBIM
OPUPOIOIOJIb30BaHUEM  (COONIOZICHHE TpaBUJI  TOBEJIEHUS B  NIPHUPOJE,
HAIpaBJICHHBIX HAa COXPAHEHHE PAaBHOBECUS B JKOCHUCTEMAax, OXpaHy BHUJOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HEMpHUATUE JACHCTBUM, NPUHOCAIIUMX BpEl OKpYXk arolen
OPUPOJHOMN Cpefie, yMEHUE MPOTHO3UPOBATH HEOJArONPHUSATHBIE HKOJIOTHYECKUE
MOCIICJICTBUS MIPEANPUHUMAEMbIX IEUCTBUI U MPEOTBPAIATh UX;

HaJIMYME Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHHUS, OIKOJOTHYECKOM
KyJbTYphl, OMNBITa JAESITEIILHOCTH AKOJIOTHYECKON HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B MO3HABATEIIbHONW, KOMMYHUKATUBHON U COLIMANIBHOM
NPAaKTUKE, TOTOBHOCTHM K YYacTHI0O B TPAKTUYECKOW  JEATEIBHOCTU
AKOJIOTUYECKOI HAIlPaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJHMKYJIbTYPHOM
MUpE;

COBEPIICHCTBOBAHUE SI3bIKOBOW M YUTATEIbCKOM KYJIbTYpPhl KaK CpeIcTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe CrnenuPUKU OMOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(GopMUpPOBAaHUU PALMOHATIBLHOTO HAYYHOTO MBIIUIEHUS, CO3JJaHUH LIEJIOCTHOTO
NpEeJCTaBICHUs 00 OKPYXaloIIeM MUpE Kak O €IUHCTBE NMPUPOIbI, YEIIOBEKa U
o0miecTBa, B MO3HAHUM MPHUPOAHBIX 3aKOHOMEpPHOCTEH M pPELIEHUH MpodiieM
COXPAaHEHUS IPUPOJTHOIO PAaBHOBECHS;

yO0exIEHHOCTh B 3HAUMMOCTH OMOJIOTMHU JJIi COBPEMEHHOMN LMBUIM3AIUH:
o0ecrnedeHns: HOBOTO YPOBHSI Pa3BUTHs MEAMIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pellaTh pPeCcypcHble MPOOJIEMbl  pPa3BUTHUA
YeJI0BeUeCTBa, MMOMCKa MyTel BBIXOJa U3 II00aTbHBIX 3KOJOTHUYECKUX MPOOIeM
u obecriedyeHHss Tepexofa K YCTOWYMBOMY pPa3BUTHIO, paIlOHAIBHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWOJIOTHYECKUX 3HAHUM B MEIAX
MOBBIIICHUSI OOIIEeH KyIbTYphl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KakK
COCTaBHOM  4YacTM  (YHKIMOHAIbHOM  TPAMOTHOCTH  OOYy4YarolUXcCs,
dbopmMupyemoii npu U3y4eHuu OUOJIOTHH;

NOHUMAHHUE  CYIIHOCTA  METOJIOB  IO3HAHUS, HCIOJB3YEMBIX B
€CTEeCTBEHHBIX HAayKaxX, CIIOCOOHOCTHU MCIOJIb30BaTh MOJydaeMbIe 3HAHUS IS
aHajau3a U OOBSICHEHUS SIBIICHUM OKPYXAIOIIEro MUpPa U MPOUCXOASIIUX B HEM
U3MEHEHUN, YMEHUE JeiaTh 00OCHOBAHHBIC 3aKJIIOUEHUS] HAa OCHOBE HAy4YHBIX
(haKTOB ¥ UMEIOIIMNXCS TAHHBIX C LEJbI0 TOJIYYEHUs TOCTOBEPHBIX BHIBOIOB,;

CIIOCOOHOCTh CaMOCTOSITENIBHO UCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IICHHOCTH HAYYHOU JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
IIPOCKTHYIO U UCCIICIOBATEIIBCKYIO JIEITEIIbHOCTh HHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO U
caM0o00Opa30BaHUI0, K aKTHBHOMY TOJIYYEHHIO HOBBIX 3HAHUM MO OHMOJIOTHU B
COOTBETCTBUH C KU3HEHHBIMU MMOTPEOHOCTSIMH.

METAIPEJMETHBIE PE3YJIBTATbHI

MeranpenMeTHble  pe3yibTaThl  OCBOEHUS  y4eOHOro  mpeameTa
«buonorusy BKIIOYAIOT: 3HAYMMBbIE IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCIHUIUTMHAPHBIE  (MEXIpPEIMETHBIE)  OOIICHAYyYHbBIC
MOHATHS, OTPAYKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpa U CIECHUPHUKY
METOJIOB TO3HAHUS, WCIOIb3YEMbIX B €CTECTBEHHBIX HaykKax (BEIIECTBO,
SHEPrus, SIBJICHUE, MPOIeCC, CUCTEMa, HAy4YHBbIM (akT, IPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJIeAOBaHWE, HAOJIOACHUE, H3MEpPCHHE,
OKCIEPUMEHT U JIPYTUX), YHUBEpPCAJIbHbIC y4eOHbIe NEUCTBUSA
(mo3HaBaTeNbHBIC, KOMMYHHMKATHBHBIC, PETYISATHBHBIC), OO0ECIICUNBAIONINC
dbopmupoBanue (yHKIIMOHAIBHOW T'PAMOTHOCTH M COIMAIBHOW KOMIICTCHITUU
o0ydJaromuxcs, CHOCOOHOCTh OOYyYaloIMXCS HCIOIb30BaTh  OCBOCHHBIC
MEXKIUCIMIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEPCAJIbHbBIC
y4eOHbIe IeUCTBHS B TO3HABATEIHLHOMN M COIMATILHOM MPAKTHKE.

MeranpenMeTHble pe3ysbTaTbl OCBOEHHUSI MPOTrpaMMbl CPETHETO OOIIETO
00pa30BaHus JOJDKHBI OTPAXKATh:

OBjajleHMe  YHMBEPCAJIBHBIMH  Y4eOHBIMH  NO3HABATEJbHBIMU
AEeCTBUAMM:

1) 6a30BbIe JJOrHYeCKHE TeHCTBUS:



CaMOCTOSITeIbHO  (OPMYJTUPOBATh W AKTyallMU3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, cuHTE3a, CpaBHEHMS, KiaccuduKanuu, 0OO0OIIEHHUS), PACKPHIBAThH
CMBICT OHWOJIOTMYECKUX TOHSATUN (BBIAETSATh HMX XapaKTepHbIE MPU3HAKHU,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUSIMH);

OTpEeNeNATh LeN ACATEIbHOCTH, 3ajlaBas IMapaMeTpbl U KPUTEPUH HX
JOCTH)KEHUSI, COOTHOCHUTH PE3YJIbTaThl JEATEIHOCTH C IOCTaBJICHHBIMHU
HEISIMU;

UCIIOJIB30BaTh OMOJIOTMYECKUE TOHITHS [JIsi OOBsicHeHUs] (HaKTOB U
SIBJICHUW KUBOW IPUPOJIBL;

CTPOUTH JIOTMYECKUE paCCYXJeHUs (MHIYKTUBHBIE, JCAYKTHUBHBIE, IO
aQHAJIOTUH), BBISBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PacCMaTPUBAEMBIX
SBJICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUSI;

NPUMEHATh  CXEMHO-MOJIEJIbHBIE  CpEJACTBa  JUIl  TMPEJICTABJICHUS
CYIIECTBEHHBIX CBSA3EH W OTHOIICHUN B M3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaX,
a TakkKe TMPOTUBOPEUYMM PA3HOTO POJia, BBISBICHHBIX B  Pa3IUYHBIX
MH(GOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUs MTPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS
MaTepuaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBbI B JE€ATEIBbHOCTb, OLIEHUBATh COOTBETCTBHE
PE3YyIABTATOB LIEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUM €SI TENBHOCTH;

KOOPJMHUPOBATh M  BBIIOJNHATH pabOTy B YCIOBHUSX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBHA:

BJIaJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIILCKON u MPOEKTHOMN
NESTENBbHOCTH, HABBIKAMHU  pa3pemieHusi mpo0siieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOMCKY METOJOB PELICHUS MPAKTUYECKHUX
3a/1a4, MPUMEHEHUIO PA3JIMYHbIX METOJIOB MO3HAHUS;

UCIIOJIB30BAaTh PA3JIMYHbIE BUBI JIESITEIBHOCTH IO IMOJYYEHHIO HOBOTO
3HAHWS, €r0 HMHTEPIpPETAIf, MPEoOpa30BaHUI0 M MPUMEHEHUI0 B YYEOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3/IaHNN YI€OHBIX U COIMATBHBIX MPOEKTOB;

dopMupoBaT,  HAy4YHBIA ~ THN  MBIOUICHWS,  BIAACTh  HAyYHOUH
TEPMUHOJIOTUEH, KITIOUEBBIMU MOHITUSIMU U METO/IAMU;

CTaBUTb U (POpMYIUpOBaTh COOCTBEHHBbIE 3ajlaud B 00pa30BaTEIbHOMN
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;



BBISBJISATh MPUYUHHO-CIEACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh TUTNIOTE3y €€ PEIICHUs, HAaXOIUTh apTyMEHTHI IS IOKa3aTelIbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS ;

aHAM3UPOBATh TOJYYCHHBIE B XOJ€ PEIICHHWs 3aJaddl pe3yibTaThl,
KPUTUYECKHA OIEHWBAaTh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHEHUE B
HOBBIX YCIIOBHUSX;

JlaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH IICJICHANPABICHHBIN TTOMCK MEPEHOCa CPEACTB U CIIOCOO0B
JEHCTBUS B TPOPECCUOHATIBHYIO CPEAY;

yYMETh TIEPCHOCUTDH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYCCKYIO 00JIaCTH
KU3HEEATEITHHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC WJICH, IIPEIIaraTh OPUTHHAIILHBIC TIOJIXO0/IbI U PEIICHUS,
CTaBUTb POOJIEMBI U 33J1a4H, JIOMYCKAIONIHE aIbTCPHATUBHBIC PCIIICHHMS.

3) paboTa ¢ unpopMmaunmeii:

OpUEHTUPOBAThCA B Pa3IMYHBIX HMCTOYHUKAX WHOOpMAIuu (TEKCTe
y4eOHOro IMOCOOWs, HAyYHO-TIOMYJISAPHOW  JHUTEepaType, OHOJIOTHYCCKUX
CJIOBapsiX W CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0Oa3zax MaHHBIX, B VHTepHeTe),
aHAJIM3UPOBATh WHGOPMAIUIO PA3IWYHBIX BUIOB W (GOpPM TpeACTaBICHUS,
KPUTHUYECKU OIICHUBAThH €€ JOCTOBEPHOCTh U HEMIPOTHBOPEYUBOCTH;

(GopMyTUPOBATE 3aMIPOCHI ¥ PUMEHSTH PAa3IMIHBIE METO/IBI IPU TIOUCKE U
orbope Ouonornyecko uWHGOPMAIMK, HEOOXOAUMOW JJIS BBIOJHEHUS
y4eOHBIX 3a]1a4;

pUOOPETATh OIBIT UCIIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO  HCIIOJH30BAHHS
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMPATh ONTUMAJIBHYIO (GOpPMY TpEICTaBICHUS
Oouonornyeckoii wmHboOpMarM (CXeMbl, TpaQuKd, JUATPAMMBbl, TaOJHUIIbI,
PUCYHKH U IPYTOE€);

UCTIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEJCTBA MpU paboTe ¢
Oouonornyeckoil wWHGOpMAIMEH: NPUMEHSATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTUYeCKrue 3HaKU M CUMBOJBI, (hOPMYITbI, a00peBHATYPY, HOMEHKIIATYPY,
UCIIOJI30BaTh M TPEOOpPa30OBBIBATh  3HAKOBO-CHMBOJMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  PACMO3HABAHWS ¥ 3aIlIUTHl  WH(POPMAIINH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByajeHUe YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH:

1) obmenue:



OCYIICCTBIISITh KOMMYHHKAllMd BO BceX cdepax KHU3HU, aKTUBHO
y4acTBOBAaTh B JUAJIOTe WM JUCKYCCHU IO CYIIECTBY OOCYKIA€MON TEMBI
(yMeHHMe 3amaBaTh BOMNPOCHI, BBICKA3bIBaTh CYKICHUS OTHOCUTEIHHO
BBITIOJTHEHUS TIPEJIaraeMoi 3aJjaur, YIUTHIBATh HHTEPECHl U COTIIACOBAHHOCTH
MO3UIUHN APYTUX YIaCTHUKOB JIHAJIOTA WU JTUCKYCCHH ),

pacrmo3HaBaTh HEBepOaJbHBIE CpPEJCTBAa OOIICHWS, TMOHMMATh 3HAYCHHE
COIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBCHUS KOH(IMKTHBIX CUTYAIIUMH,
YMETh CMATYATh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMK CIIOCOOAMU OOIICHUS M B3aUMOJICHCTBUS, TOHUMATh
HAMEPCHHUS JAPYTMX JIIOACH, TPOSBISATH YBAXUTCIBHOEC OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU (popme (hopMyIrMpoBaTh CBOU BO3PAKCHUS;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI JIeSITEIbHOCTD:

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAHIHOW M
WHAVBUAYATbHONH pabOTBI MpPU  PEHICHUH  OHOJOTHYCCKOH  MPOOJIEMBI,
00OCHOBBIBATH HE0OXOIMMOCTD IPUMEHEHUS IPYIIOBBIX bopm
B3aWMO/ICUCTBHUS ITPH PEIICHUN yU4eOHOH 3aa4u;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX NEHCTBUH C Yy4ETOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEH KaKJIOTO YeHa KOJUICKTHBA,

NPUHAMATh TIETM  COBMECTHOHW JIEATENBHOCTH, OpPraHW30BBIBATH U
KOOPJAMHUPOBATH NIEHCTBUS O €€ MOCTHKEHHIO: COCTaBIISTh TUIAH JEHCTBHM,
pacmpeneNaTh pojid ¢ y4éTOM MHEHUH YYacTHHUKOB, OOCYXKIAaTh PE3yJbTaThl
COBMECTHOM paboOTHI;

OIICHWBATh KA4eCTBO CBOETO BKJIaJa M KAXKIOTO YYaCTHHKAa KOMAHIbI B
OOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjarath HOBBIE MPOEKTHI, OICHWBATh HJACH C TO3UIIMM HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH,

OCYIIECTBIISITh TO3UTHBHOE CTPATETUUECKOE IOBEJACHHE B Pa3IUYHBIX
CUTYaIUsX, IPOSBIATH TBOPYECTBO U BOOOpaKEHNE, OBITh MHUIIUATHBHBIM.

OBy1ajleHUEe YHUBEPCAJTBHBIMHU PEryJISTHBHBIMHU NeHCTBUAMM:

1) camoopranu3amms:

UCTIOJIb30BaTh OMOJIOTWUYECKHUE 3HAHWS JUIsl BBISBICHUS TPOOJIEeM U HX
pEIICHHS B )KH3HEHHBIX U YUCOHBIX CUTYAITUsX;

BHIOMpATh Ha OCHOBE OWOJIOTMYECKUX 3HAHWNA IEJEBBIE W CMBICIOBBIC
YCTaHOBKHM B CBOMX JICHCTBUAX U MOCTYIKAX MO OTHOIICHUIO K )KUBOHW MIPUPOJIE,
CBOEMY 3/I0POBBIO M 30POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIbHO ~ OCYIIECTBIISITh  ITO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBIISITh MPOOJIEMBI, CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3aJaud B
00pa3oBaTeNbHON NEATEIbHOCTH U JKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO COCTaBISATh IUJIAaH pEHICHUs NOpoOJieMbl €  Yy4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINMOUYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacliMpATb  paMKM ~ y4yeOHOro TMpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILLIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO LIUPOKOW 3PYAHULIMU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBIMIATH CBOM 00pa3oBaTENbHBIA U
KyJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalllsIM, BHOCUTh KOPPEKTUBBI B JI€SITENBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISM;

BIAJIeTh HAaBBIKAMU [I03HABATEJIbHOW peQiieKCMM KaK OCO3HaHUS
COBEPIIAEMBIX JEUCTBHUM M MBICIUTENBHBIX IPOLECCOB, MX pE3yJIbTaTOB M
OCHOBaHMM, UCIOIb30BaTh MPUEMBI peIEKCUU ISl OLIEHKH CUTYalluu, BEIOOpa
BEPHOT'O pELICHMUS;

YMETh OLEHUBATh PUCKM M CBOEBPEMEHHO IPHHHUMATh PEIICHHS 10 HX
CHU)KCHHIO;

OPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YyJbTaTOB
NEeATENbHOCTH;

3) npuHsATHE ceds U APYTUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHMBBI M ApPryMEHTBl IPYTHX IIPUM aAHAJIU3€ PE3yJIbTATOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C O3UIMU JPYTOro YeJIoBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO 1o OHOJIOTHH Ha
0a30BOM ypOBHE BKJIIOYAIOT cHelupUuUecKkne sl y4eOHOTO TpeaMeTra
«buonorus» HaydHble 3HAHUSI, YMEHHUS M CIIOCOOBI JEHCTBHUI MO OCBOCHHIO,
UHTEpIpETAlMd W TpeoOpa3oBaHUIO 3HAHUM, BUJBI JIESTEIBHOCTH IO



MOJIYYEHHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUUA B Pa3IUYHBIX YYEOHBIX
CUTyallMsiX, a TaKKE€ B PEANbHBIX >XU3HEHHBIX CUTyallHUsX, CBS3aHHBIX C
Oouonorueii. B mporpammMe mnpeaMeTHbIe pe3ynbTaThl MPEACTABICHBI MO rojam
oOy4eHusl.

[IpeameTHbIe pe3yabTaThl OCBOEHUS yueOHOT0 npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCT€ M POJU OWUOJOTUH B CHUCTEME
HAy4YHOTO 3HAHUSI €CTECTBEHHBIX HayK, B (HOPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTUHBI MUpa U HAYYHOIO MHUPOBO33PEHUS, O BKIIAJEC
pOCCUUCKMX © 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OUOJIOTHH,
(GyHKIIMOHAILHOM TPAaMOTHOCTH YEJIOBEKa JIJIsl pelIeHUs )KU3HEHHBIX 3a]1a4;

yYMEHUE PACKPBIBATH COJIEp>KaHUE OMOJIOTHYECKUX TEPMUHOB M MOHATHM:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB W IpeBpalleHUe
DHEPIruM), TOMeocTa3 (CaMOperyJisiusi), ypOBHEBas OpraHHW3alusl >KUBBIX
CUCTEM, CaMOBOCITPOM3BE/ICHUE (penpoayKItus), HACJIEICTBEHHOCTD,
W3MEHUYUBOCTh, POCT U Pa3BUTHUE;

yMEHUE Wu3JlaraTb OHOJIOTUYECKHE TEOpUHU (KJIETOYHAs, XPOMOCOMHas,
MYTallMOHHAs, ILIEHTpaJbHas JOTMa MOJEKYJIpHON Ouonoruu), 3akoHbsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOTOOOpa3us u
IPOUCXOXKACHUS KyJIbTypHbIX pactenudd H. . Bapwioa), omnpenensiTsh
TPAHUIBI KX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJIaJIETh METOJaMHU HAyYHOTO MTO3HAHHUS B OMOJIOTHH: HaOJI0/IeHHE
Y ONHMCAHUE KUBBIX CUCTEM, MIPOLIECCOB U SIBIICHU, OPraHU3alMs U TPOBEACHUE
OMOJIOTUYECKOTO  AKCIIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXYy HCCIEAYEeMBbIMU BETUYMHAMU, OOBSICHEHHE MOTYyYEHHBIX
pPE3yAbTATOB, UCIIOJIb30BAaHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHUE
JI€JIaTh BBIBOJbI HA OCHOBAHUU IIOJYYEHHBIX PE3YJITATOB;

YMEHHE BBIJECIATH CYLIECTBEHHBIE NIPU3HAKNA BUPYCOB, KIIETOK IMTPOKAPHOT
U JyKapuoT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHa BEIIECTB U MPEBPAIEHUS YHEPTUHU B KIIETKE, (DOTOCUHTE3a,
MJIACTHYECKOTO0 M JIHEPreTHYECKOro OOMeHa, XeMOCHHTE3a, MHTO3a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOKECHUS, HWHIAWBUIYAJIbHOIO PAa3BUTHUS OpraHu3Ma
(oHTOTEHER);

yYMEHHE PUMEHSITh TIOJYYCHHBIC 3HAHUS IS OOBSICHEHUS OMOIOTUIECKUX
IIPOLECCOB U SIBJICHHUM, ISl IPUHATHS TPAKTUYECKUX PEIICHUM B TOBCEAHEBHOM
KU3HU C Ledblo oOecreueHrs Oe30MacHOCTH CBOETO 3/I0pPOBbS M 370POBbS
OKpYXKAIOUIUX JIIOJIel, COOJIIOJEHUsI HOPM TIpPaMOTHOTO TOBEJEHUS B
OKpY’Karolen NpupoaHoOi cpele, HOHUMaHWe HEOOXOIMMOCTH UCIOIb30BaHUs



JOCTUKEHUH COBPEMEHHOW OMOJOTMU M OMOTEXHOJOTMH JUIsl PallMOHATBHOTO
IPUPOIOTIONH30BAHMS;

yMEHHE pemaTh JJIEMEHTApHBbIE TEHETHYECKHE 3aJadyil Ha MOHO- H
AUTUOPUIHOE CKpEIIMBAaHME, CIETUIEHHOE HACJIeIOBaHHE, COCTABISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBaHUs I MPEeACKa3aHus HACIEOBAHUS MPU3HAKOB Y
OpPTaHHU3MOB;

YMEHHE BBINOJIHATH JJA0OPATOPHBIE M MPAKTUYECKUE padOThI, COOIIOIATh
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OIICHMBAaThb W HMHTEPIPETUPOBATH WHGPOPMAIUIO
OHMOJIOTMYECKOTO CO/ACPIKAHMsI, BKIIOUYAIONIYI0 TICEBIAOHAYYHbIC 3HAHHUA U3
pa3IMYHBIX HMCTOYHHKOB (CpEICTBA MaccoBOd wuH(poOpmamuu, Hay4dHO-
HOMYJIIPHBIE MaTepUaibl), STUYECKUE ACTIEKThl COBPEMEHHBIX HCCIEAOBAaHUN B
Ouonoruu, MeIUIMHE, OMOTEXHOJIOT UM,

yMEHHE CO37aBaTh COOCTBCHHBIE NHUCHMEHHBIE W YCTHBIC COOOIICHHS,
0o000mass Ouojoruyeckyrd HWHPOpMAUI0 U3 HECKOIBKHUX HCTOYHHUKOB,
TPaMOTHO HCIIOJTH30BaTh MOHSATHIHBIN anmapat OMOIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11
Kaacce IOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHMM O MeECTe€ M pOJM OMOJOTMH B CHCTEME
HAyYHOI'O 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-Hay4YHON KapTUHBI MHpPa U HAYYHOI'O MHUPOBO33pPEHHUS, O BKIAJE
POCCHUHCKHUX U 3apyO€XHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOIHH,
(YHKIMOHAJIBHON rPaMOTHOCTH YeJIOBEKA I PEIICHUs KU3HECHHbBIX 33/1a4;

YMEHHE pacKpbIBaTh COJEpKaHUE OMOJOTMYECKMX TEPMHHOB U MOHITHUMN:
BUJ, TONYJSALUs, TEHO(POHI, OHBOJIOLUA, MABWXKYIIHE CUIbl ((aKTOpbI)
ABOJTIOLINH, MIPUCITIOCOOJICHHOCTh OpraHH3MOB, BUI000pa3oBaHue,
9KOJIOTHYeCcKue (PaKTOpPbl, FIKOCUCTEMA, TIPOAYLIEHTHI, KOHCYMEHThI, PEIYLICHTHI,
LTI MUTAHUS, YKOJOTHUYECKas MUpaMuIa, OnoreorneHos, ouocdepa;

YMEHHE Hu3JIaratb OHOJIOTMYECKHE TEOpUH (SBOJIIOLMOHHAS Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHUS 3BOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoabimeBoro cxoactsa K. M. bapa, uepegoBanus riaBHbIX HaNpaBICHUN U
myTel sBomonmu A. H. CeseprioBa, yuenust o 6mochepe B. 1. Bepraackoro),
OTIpeENATh TPAHUIIBI X TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

yYMEHHUE BJIa/I€Th METOJaMHU HAYYHOT'O TO3HAHUS B OMOJIOTHN: HAOII0IEHUE
Y OIMCAHUE JKUBBIX CUCTEM, NPOLIECCOB U SIBICHUM, OpraHn3alvs U IPOBEICHHE
OMOJIOrMYECKOTO  JKCIEPHUMEHTa,  BBIABMKCHHE THIIOTE3bl,  BBISABICHUE
3aBHCHMOCTH MEXJy HMCCIEAyeMbIMU BEITWYMHAMHU, OOBSCHEHUE MOTYYCHHBIX



PE3YJIBTATOB, UCITOJIB30BAaHHBIX HAYYHBIX TMTOHATHH, TEOPUA U 3aKOHOB, YMCHHE
JIeNaTh BRIBOJIBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIICCTBEHHBIC MPH3HAKH CTPOCHUS OHOJIOTHYCCKHUX
O0OBEKTOB: BWJIOB, MOMYJSAIUN, NPOAYICHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeoIeHO30B U HIKOCHUCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOTO ot0opa, BUJ000pa3oBaHus,
MPUCTIOCOOJICHHOCTH OpPTraHW3MOB, JEUCTBHS DKOJOTHYECKUX (HaKTOPOB Ha
OpraHW3MBbl, TIIEpEHOCa BEIIECTB W TIOTOKA DJHEPrUM B IKOCUCTEMaX,
AHTPOTNIOTEHHBIX M3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpoTa
BEIECTB U OMOTreOXMMHUYECKHUX LIUKIIOB B Onocdepe;

YMCHHE TIPUMCHSThH TOJYYCHHBIC 3HAHUS TSI OOBSICHEHUS OMOJIOTMYECKUX
IIPOIIECCOB U SBJICHUM, JUISl IPUHATHUS MTPAKTUYCCKUX PEIICHUN B TIOBCETHEBHOM
KW3HU C Leibi0 oOecrieueHnss 0e30MacHOCTH CBOETO 3JI0POBbS H 370POBbS
OKPYXXAIOIIUX JIFOJCH, COOJIOJCHUS HOPM TPaMOTHOTO TIOBCJACHHS B
OKpYXKarolel MPUPOIHON cpejie, TOHMMaHUue HEOOXOIMMOCTH HCITOJIb30BaHUS
JTOCTHKEHU I COBPEMCHHOM ownoyoruu TUTST paIMOHAIEHOTO
IPHUPOJIOTIOIH30BAHUS;

yMEHHE peliaTh 3JeMEHTapHbIe OWOJOTHYECKHE 3aJladd, COCTaBISTh
CXEMBI ITePEHOCa BEIIECTB U PHEPTHH B SKOCUCTEMaX (IIeTI MTUTAHWS);

yYMEHHE BBITIOJHATH JTa0OPaTOpHBIE U MPAKTHYECKHE PaOOThI, COOIIOIATh
npaBuia mpu pabore ¢ ydeOHBIM U JIaOOpaTOPHBIM 00OPYIOBAaHUEM;

yMEHHE KPUTHUECKH OIICHHBATh W WHTEPIPETUPOBATH WHGPOPMAIUIO
OHMOJIOTMYECKOTO COJICPKAHMsI, BKIIOUYAIONIYI0 TICEBIAOHAYYHBIC 3HAHHUA U3
pa3IMYHBIX WCTOYHHKOB (CpeIcTBa MaccoBOi wuH(pOpMamuu, HAyIHO-
NOMYJIIPHBIE ~ MaTepUallbl), pPAacCMaTpPUBaTh TJOOATBHBICE JKOJOTUICCKHUE
poOJIeMBbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

yMEHHE CO3/7aBaTh COOCTBEHHBbIC MHCHMEHHBIE M YCTHBIE COOOIICHHS,
0000mass OWOJOTHUYECKYyr0 HH(POpMAuI0 M3 HECKOJIBKHUX HCTOYHHKOB,
TPaMOTHO MCTIOIH30BATh MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbHIE)
Kourpoububie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoTsbI
Buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
JKuBple crcTeMBI M UX OpraHu3aLus 1 https://m.eds00.ru/5ST7SVKFTX
X o
3 MMURECIHE COUTER H CIPOSHHS 8 1 https://m.edsoo.ru/YTLWW9JEO
KIJIETKH
4 KuzaeneaTeabHOCTh KIIETKHU 6 https://m.edsoo.ru/MEETZ2D71
P
5 AMHOZCHIE H HEBIAYAILHO® 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
H
6 ACICACTBEHHOCTD H HEMEHAHBOCTD 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
C .0
7 CIICKIILL OPratH3MOR. LICHOBH 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 PezepBHoe Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I1O0 34 0 4
I[TPOI'PAMME




11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbHIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoTsbI padoThI
1 DBOJIIOIIMOHHAS OMOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OIMHKHOBCHHE 1 PasBHTHE KUIHH 9 0.5 https://m.edsoo.ru/OFLS81YB5
Ha 3emiie
3 Opraau3Mbl ¥ OKpYy>KaroIias cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
Coo6
4 QODIIECTBA 1 JKOJOTHICCIIE 9 https://m.edsoo.ru/WXWAVS56F
CHUCTEMBI
5 PeszepBHOE BpeMs 2 https://m.edsoo.ru/T3R3FWNQN
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYyeckue
padoThI

Jara
HU3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIe pecypchl

buosorus B cucreme Hayk

https://m.edso00.ru/02T4D1UI5

MeTo 1Bl TTO3HAHUS KUBOH
npupoel. [IpakTnaeckas
pabota No 1
«HMcnosnp30BaHne pa3IM4HBIX
METOJIOB TMPU U3yICHUHT
OMOJIOTHYECKUX 00BEKTOBY

0.5

https://m.edsoo.ru/GAB23860W

buonornueckue cucTeMsl,
MPOIIECCHI U UX M3yUEHHUE

https://m.edsoo.ru/A7VOYD215

XUMHUYECKUI COCTaB KIIETKHU.
Bona u MmuHepanbpHbIe COJH

https://m.edsoo.ru/L17LJ590V

benku. CoctaB u cTpoeHue
0enKoB

https://m.edsoo.ru/V33JINUW5W

DepMeHTh —
OMOJIOTHYECKHe
KaTajan3aTophl.
Jlaboparopnas pabota No 1
«M3yyeHune KaTaauTHIECKON
aKTUBHOCTH (pepMEeHTOB (Ha
pUMepe aMuIasbl WK

0.5

https://m.edsoo.ru/VBPPPBGCD




KaTtasas3bl)»

Yrnesoasl. JInouasl

https://m.edso0.ru/OJ7NFITI15

HyxknenHoBbIE KHCIIOTBI.
ATOD

https://m.edsoo.ru/\WOELRA9B3

Hcropus u MeTO1bI U3y4EHHUs
kieTku. Knerounas teopust

https://m.edso0.ru/JXQMJOGM3

10

Knetka kak 1esoctHas
JKXHUBas CUCTEMA

https://m.edsoo.ru/XDCLRAF10Q

11

Crpoenne syKapruOoTHYECKOU
kieTku. JlabopaTopHas
pabota Ne 2 «M3yuenue
CTPOEHHS KJIIETOK PACTEHUH,
YKUBOTHBIX, TPUOOB 1
OaKTepuil 01 MUKPOCKOTIOM
Ha TOTOBBIX
MUKpOTpenaparax u ux
OTIHICAHUE»

0.5

https://m.edsoo.ru/KZ01W5LJY

12

OOMEH BELIECTB WIH
MeTadoIM3M

https://m.edsoo.ru/LOB3I3XYZ

13

doTtocunTe3. XeMOCHHTES

https://m.edsoo.ru/\VV882FDGSF

14

DHepreTudeckuii o0OMeH

https://m.edsoo.ru/T2LVIES3L

15

JKU3HEHHBIN IUKIT KIETKU.
Jlenenue KiaeTku. MuTo3.
JlaGopaTopnas padota Ne 3
«Habmonenne Muto3a B
KJIETKaX KOHYMKa KOpeIlIKa

0.5

https://m.edsoo.ru/CO1LNPWLF4




JIyKa Ha TOTOBBIX
MUKpOIpenapaTax»

16

Buocunres 0enka. Peakuus
MATPUYHOTO CHHTE3a

https://m.edsoo.ru/540F4L77W

17

Tpancnsmus — GHoCUHTE3
Oenka

https://m.edsoo.ru/TFDKDDWWM

18

Heknerounsie Gpopmbl kU3HU
— BHUPYCHI

https://m.edsoo.ru/9PGS5FAJB

19

DopMBbI pa3MHOKEHHS
OPraHu3MoOB

https://m.edsoo.ru/2JLXB4A0OR

20

Meiio3s

https://m.edsoo.ru/5SNUXK0X86

21

OO6pazoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
Ormio10TBOpEHKE.
JlabopaTtopnas pabota Ne 4
«M3yuenue cTpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenapaTax»

0.5

https://m.edsoo.ru/C29L4DXB8

22

NHnuBuayalbHOE pa3BUTHE
OpraHU3MOB

https://m.edsoo.ru/MA4T8L5AD

23

I'enetuka — HayKa O
HaCJICOACTBCHHOCTH U
HU3MCHYUBOCTH

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HacJieI0BaHUs TPU3HAKOB.
MoHorubpunHoe

https://m.edso0.ru/YYQSGIWI2




CKpEILLIMBaHKUE

25

JluruOpuiHOE CKpeIrBaHue.
3aK0oH HE3aBUCUMOTO
HACJICIOBAaHUS MPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CueruieHHOE HaclleJOBaHHUE
npusHakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yIbTaToOB
MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPETIUBAHHSI
y 1p030(HIIEI HAa TOTOBBIX
MUKpOIIpernapaTaxy

0.5

https://m.edso00.ru/P2SQ5ZGN2

27

I'eneTnka momna.
HacnenoBanue npusHakos,
CLIEIUIEHHBIX C [TOJIOM

https://m.edso0.ru/3aGYGV47YM

28

N3MeHYnBOCTD.
Henacnencrsennas
U3MEHYUBOCTb.
JlabopaTtopHnas padota Ne 6.
N3yuenue
MOAU(PHUKAITTOHHOM
W3MEHUYUBOCTH, IOCTPOCHUE
BAapHUAIIMOHHOTO psla U
BapHallMOHHON KPUBON»

0.5

https://m.edsoo.ru/M3MHUK2VV

29

HacnencrBennas
MU3MEHYHUBOCTD.
JlaGopaTopnas pabora Ne 7.

0.5

https://m.edsoo.ru/VWT70DZ8R




«AHanu3 MyTauui y
Ip030(UITBI HAa TOTOBBIX
MUKpOIIpernapaTax»

30

T'eneTuka uenoBeka

https://m.edso0.ru/XU9SFS3GA

31

PesepBHBIN ypOK.
O06o01enue o TeMe
«HacnaencTBeHHOCTD U
W3MEHYUBOCTh OPraHU3MOBY

https://m.edsoo.ru/E21XRS2EB

32

Cenekuus Kak HayKa
porecc

https://m.edsoo.ru/3128P3L.98

33

MeToapI M TOCTHKEHUS
CEJIEKIIMU PACTECHHI 1
JKHBOTHBIX

https://m.edsoo0.ru/JSK3Q6WO0J

34

broTtexHomorHs Kak 0Tpacib
MIPOU3BOJICTBA

https://m.edsoo.ru/TAKI9EG2K

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

Jara
U3y4YeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

DBOJIIOIUS U METOIBI €€
W3YYCHUS

https://m.edsoo.ru/6KWQ9IKBKU

Hcropus pazsutus
MPEACTABICHUI 00 YBOTFOIIUN

https://m.edso0.ru/0SWC475SX

MukposBonronus

https://m.edsoo.ru/TOFAUE4ZP

[Monmynsuus kak
JJIEMEHTapHAs eIUHUIA BHU/IA
u sBomtonuu. JlabopartopHas
pabota Ne 1 «CpaBHeHUE
BUJIOB TI0 MOP(}OJIOTUYECKOMY
KPUTEPUIO»

0.5

https://m.edsoo.ru/D3UCLTSOF

JIBYOKyIIME CUIIBI
(a;meMenTapHbIe HaKTOPHI)
ABOJIIOLINH

https://m.edsoo.ru/SEH6CNOWI

EctecTBenHbIi 0TOOD U €ro
hopmbI

https://m.edsoo.ru/DY32BUDOO

Pe3ynbTaThl 3BOTIOIMH:
MPUCTIOCOOJICHHOCTh
OpPraHu3MOB U
BUJI000pa30BaHue.
JlaGopaTopnas padora Ne 2

0.5

https://m.edsoo.ru/\WAJHSTLOB




«Onucanue
MIPUCTIOCOOJICHHOCTH
opranusma u eé
OTHOCHUTEIILHOTO XapaKTepay

Hamnpasnenus u nytu

8 https://m.edsoo.ru/PI1FI0YV3
MaKpO3BOJTIOIUH

9 HeoOpatumocTs BoOINHN https://m.edsoo.ru/CLA9VC5JJ
" 3

10 CTODHA JKHBHIL Ha SEMIIC 1 https://m.eds00.ru/MJIYY1MVX7
METObI €€ I/I3y‘-IeHI/I$I
T'unores OHCXOXKIE

11 HHOTESBI HPOHCXONICHIA https://m. edso0.ru/EKNHXBOS2
’KU3HU Ha 3eMiie
Pas € XKI3 a 3emiie o

12 BHTHC FRUSHH H ve https://m.edsoo.ru/ECINSTF62
3paM U TepHOIaM
OCHOBHBIE ATAIbI YBOJTIOLUH
PaCTHTEIHLHOTO M YKUBOTHOTO

a. [Ipa eckas pabora

13 MHP paKtireckas pabot 0.5 https://m.edsoo0.ru/7K1LYOSCT
No 1 «3yueHue uckomaembIx
OCTaTKOB PacTCHUU U
J)KUBOTHBIX B KOJUIEKLIUAX)>
C

14 OBPEMEHHAA CHCTEeMA https://m.edsoo.ru/\WSEXN9YAK
OpPraHMYECKOTO MHUpa
S

15 BOJIOTHI HEToBeka https://m.edsoo.ru/ADV3JERUE
(anTpOMIOTCHE3)
JBwxymiue cuibl ((pakTopsl)

16 https://m.edsoo0.ru/D7JZMBYPQ
aHTpOTIOTeHe3a

17 OCHOBHBIE CTaIUU DBOJIFOIIUNA https://m.eds00.ru/14G19MQ4K




YCJI0BCKa

18

Yenoseueckue pacel U
IIPUPOJHBIE a1alTalluu
4eJ0BeKa

https://m.edsoo.ru/XL7QKC5PK

19

Pesepubriit ypok. O600m1eHNE
o TeMe «BO3HUKHOBEHHE U
pa3BI/ITI/I€ JKN3HU HA 36MJ’I€>)

https://m.edsoo.ru/R6L7VY2GB

20

DKOoJIoTus KaK HayKa

https://m.edsoo.ru/K46 KON56I

21

Cpensl oOuTanus u
sKOJIOrHuecKre (hPakTopbl

https://m.edsoo.ru/DCOIEUICY

22

AlGuoTtudeckue (HakTopsl.
JlabopaTtopHnas pabota Ne 3.
«Mopdonornueckue
0COOEHHOCTH PACTCHHH W3
Pa3HbIX MECT OOUTAHUSD.
JlabopaTtopHnas padota Ne 4.
«Bnusinue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYyCa)

0.5

https://m.edsoo.ru/G7NF3P1NM

23

buoTtnueckue GakTopsl

https://m.edsoo.ru/A6Z8MGNQOR

24

OKOJIOTHUYECKHUE
XapaKTEPUCTUKHU MOMYJISALNH.
[IpakTiueckas pabora Ne 2
«IloxcuéT mIoTHOCTH
MOMYJISILUNA pa3HbIX BUIOB
pacTeHun»

0.5

https://m.edsoo.ru/X42J6 ABRN

25

Coo0bmiecTBa OpraHu3MoB —
OMOIIeHO3

https://m.edso0.ru/0T2K1PNGZ




OKOJIOTUYECKUE CUCTEMBI

26 1 https://m.edso00.ru/S1LIRWZMR
(3x0CcHCTEMBI)
OCHOBHBIE [TI0Ka3aTEIN

.0

27 PKOCHCTEMBI. JKOJOTHACCKHE 1 https://m.eds00.ru/NSTEWOGPE
nupamuibl. CBolicTBa
skocucteM. CyKueccust

28 [Ipupoanbie 3KocHCTEMBI 1 https://m.edsoo.ru/WIDMMUBC5

29 AHTPOTIOT€HHBIE IKOCUCTEMBI 1 https://m.edsoo.ru/WRS65U3WC
b — o

30 mochepa — raodanbras 1 https://m.eds00.ru/2X1VG5Q18
SKOCHUCTEMA 3EMIIH
3

31 aKoHOMEpHoOCTH 1 https://m.edso0.ru/\V5JT6B38Z
cyliecTBOBaHMs Onocdepsl
q 5

32 C0BEUECTBO B bHochepe 1 https://m.edsoo.ru/HXCDHPXDJ
3emiau
C

33 OCYHIECTBOBARME TPHPOJIBT 1 https://m.edso00.ru/187G37606
U 4eJIOBEUECTBA
PeseprHbIil ypok. O600meHne

34 TeMmbl «CooO1IecTBa U 1 https://m.edso0.ru/SW5XCF3K6
SKOJIOTHYECKUE CUCTEMBD»

OBIIEE KOJIMYECTBO YHACOB 34 25
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

CdopMHpPOBAHHOCTH 3HAHUM O MECTE W POJIU OMOJIOTUU B CHCTEME
HAayyHOTO 3HAHUS €CTECTBEHHBIX HayK, B (opMHpOBaHUU
COBPEMEHHON €CTECTBEHHO-HAyYHON KAPTUHBI MHpPA M HAYYHOTO
MHPOBO33PEHHUS; O BKJIAJAE€ POCCUMCKHX U 3apYOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTHH; (YHKIIMOHAJIBLHOM IpaMOTHOCTH

YCJIOBCKA I PCIICHHUA ) KU3HCHHBIX 3aj1a4q

YMeHHne pacKkphiBaTh COJACpPKAHWE OWOJOTHYECKUX TEPMHUHOB H
TOHSATHN: KU3Hb, KJIETKA, OPTaHU3M; MeTa00I13M (0OMEH BEIIECTB
Y TIPEBpAIEHHE YPHEPTHH ), TOMEOCTa3 (CaMOPETYIISAIHs), YPOBHEBAs
OpraHu3anus KHUBBIX CHUCTEM, CaMOBOCIIPOU3BEICHNE
(penponykumsi), HACJIEICTBEHHOCTh, HW3MEHYMBOCTh, PpOCT |

pa3BUTHE

YMenne  w3naratb  OWOJIOTHYECKHE  TEOpuH  (KJIETOYHas,
XpOMOCOMHas, MyTanimoHHas), 3akoHbl (I'. Mennens, T. Moprana,
H.M. BaBumoBa) u yueHus (0 IEHTpax MHOTOOOpazus U
MPOUCXOXKACHHUST  KyJIbTypHbIX pacteHudd H.M.  BaBwmiosa),

OIPCACIIATh I'PaHHUIBI UX IPUMCHHUMOCTHU K )KUBBIM CUCTEMaM

VYmenune BJIaACTb MCETOAAMH HAYYHOI'O IIO3HAHHA B OuoJIorun
(Ha6J'IIOI[eHI/Ie U OIIMCAaHHUC KMBLIX CHUCTCM, IIPOLCCCOB U HBHCHHﬁ;
OopraHusanusa W IIPOBCIACHUC OHOJIOrUYECKOI0 OKCIICpUMCHTA,
BBIABHKCHHUC TUIIOTE3bI, BBISIBJICHHC 3aBUCHUMOCTH MCKIY
HCCIICAYCMBbIMHU BCINYMHaAMH, 00BsICHEHHE INOJIYUCHHBIX
pPEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, Teopnﬁ u
3dKOHOB; YMCHHC JCJIaTb BBIBOAbI HAa OCHOBAHHU IIOJTYUCHHBIX

pEe3yNnbTaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIICIATH CYHICCTBCHHBIC TIPHU3HAKHW BUPYCOB, KIICTOK
IMPOKapuoOT H JYKApUOT, OHAHOKIICTOYHBIX W MHOTOKJICTOYHBIX
OpraHnu3MOB; 0COOCHHOCTH poueccoB oOMeHa BCIIECTB U

IpeBpaliCHus SHCPTUU B KIICTKE, (I)OTOCI/IHTGSa, IaCTHYCCKOIO U




SHEPreTUYEeCKOT0 OOMEHa, XEMOCHHTE3a, MHUTO3a, Meio03a,
OHHOI[OTBOpeHI/ISI, pa3MHO)KeHI/I$I, I/IHI[I/IBI/II[yaJILHOFO paSBI/ITI/IH

opraHu3Ma (OHTOI'€HE3)

YMeHHe TpUMEHSATh TOJyYeHHbIE 3HAaHUSA Uil  OOBSICHEHUS
OMOJIOTMYECKUX  IPOLIECCOB W SIBJICHUN, I8 TNPUHATUSA
IPAaKTUYECKUX PEIICHHH B IIOBCEAHEBHOM JKM3HH B LEIAX
obecrieyeHnss 0E30MAaCHOCTH CBOETO 3JI0POBbSI W 3II0POBBS
OKPYKaIOIKX JIF0/Ied, COOMIOAEHNSI HOPM IPaMOTHOTO MOBEJCHUS B
OKpYXalollled MPUPOJHOU cpefe; TMOHMMaHHE HEOOXO0IUMOCTH
WCIIOJIb30BAHUS  JIOCTW)KEHUH  COBpEMEHHOM  Ouosnoruu

OMOTEXHOJIOT U JUIsl pallMOHAIBHOTO MPUPOI0TIOIb30BaAHUS

YMeHue pemath dJIeMEHTapHbIE TEeHETUYECKUE 3a7aud Ha MOHO- H
JTUTHOPUTHOE CKpEIIMBaHUE, CIIEIJICHHOE  HacleJ0BaHuE;
COCTaBJSITh  CXEMBl ~ MOHOTHOPHIHOTO  CKpEIIUBAaHWS  JUIsI

IpeACKa3saHuA HACJICAOBAHUA IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJNHATH J1a0OpaTOpHbIE U TMpPaKTUYEeCKHe paboThl,
cobOmoaTh TpaBuia Mpu paboTe ¢ y4eOHBIM U J1aOOpPaTOPHBIM

000pyI0BaHHEM

YMeHue - KpUTHYECKH  OLIGHMBaTh U HHTEPHPETUPOBATH
nHPOpMAIIUIO  OMOJIOTHYECKOTO  COJCPXKAHHUs,  BKIIOYAIOIIYIO
TICeBJIOHAYYHbIE 3HAHUS W3 Pa3Iu4HbIX HcTOYHNKOB (CMU,
HAy4YHO-TIOMYJISIPHBIE MaTepuabl); ATHYECKUE aCTIeKThI
COBPEMEHHBIX  HCCIEJAOBaHUW B  OHOJOTUH,  MEIUIIMHE,

OMOTEXHOIOT MU

10

YMeHue co3iaBaTh COOCTBEHHBIC IHCbMEHHBIE U YCTHBIC
coobmienus, 0000mas OHOJOrHMYECKyld  HMHPOpMALUIO U3
HECKOJIBKMX HCTOYHHMKOB, I'DAMOTHO HCIIOJIb30BaTh IMOHSATHHHBIN

alrrapar OouoJoruu

11 KIJACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero 00uero 00pa3oBaHus

1

C(l)OpMI/IpOBaHHOCTB 3HAaHUM O MECTE U poiin OHOJIOTUH B CHUCTEME

HAaydYHOTO 3HaHHA CCTCCTBCHHBIX HAYK, B (bOpMI/IpOBaHI/II/I




COBPEMEHHOM €CTECTBEHHO-HAY4YHOH KapTHUHBI MHUpa U HAy4YHOTO
MHUPOBO33PEHHUS; O BKIAAE POCCHUCKHX M 3apyOe)KHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJNOTHH; (PYHKIMOHATIBHONW I'PAMOTHOCTH

YCJIOBCKA IJId PCIICHHUA JKU3HCHHBIX 3a/1a4

YMeHHne pacKpblBaTh COJACpPXKAHUE OMOJIOTMYECKHX TEPMUHOB M
NOHATHI: BUJI, TOMYJISIINSA, TEHO(POH]I, SBOJIIOIUS, TBUKYILIUE CHIIBI
(akTophl)  ABOJIONHH,  MPUCIOCOOJIEHHOCTh  OPTraHHU3MOB,
BUJI000pa3oBaHME,  OSKOJOTMYECKHE  (PAKTOpBI,  SKOCUCTEMA,
MPOIYIEHTBI,  KOHCYMEHTBI,  pPEAYIEHThI, IeNu  MUTaHus,

9KOJIOTUYECKasi MUpaMuaa, OuoreoreHo3, onocdepa

YMmenue uznaratb OMOJIOrHYECKHE TEOpUH (IBOJIIOLMOHHAS TEOPHUS
Y. JapBuHa, CHHTETHYECKass TEOpHUsl OHBOJIIOLMHU), 3aKOHBI H
3aKOHOMepHOCTH  (3apoapimieBoro  cxoicrBa K.M.  Boapa,
YepelOBAaHMS TIJIABHBIX HAIlpaBlIeHUW M myTed sBosronuu A.H.
CeseprioBa, yueHnust o o6mochepe B.M. Bepnanckoro), onpenaensirsb

T'paHUIbl UX MIPUMEHUMOCTH K ) KUBBIM CUCTEMaM

YMeHune BiaJeTh METOJaMH HAydyHOTO TII0O3HAHWS B OWOJIOTHH
(HabmoIeHNe M OMMCAHUE JKUBBIX CHUCTEM, MPOIIECCOB U SBICHUIA;
OpraHu3aisi ¢ TPOBEACHHE OHOJOTHYECKOTO OSKCIICPUMEHTA,
BBIJIBIDKCGHUE  THUIOTE3bl;  BBIABICHHE  3aBUCHMOCTH  MEXIY
HCCIEAyEeMbIMU BEJIUYUHAMH, 00BsICHEHHE TOJTY9CHHBIX
pe3yinbTaTOB, WCIIOJB30BAHHBIX HAyYHBIX IIOHATHH, TEOPUH H
3aKOHOB; YMEHHE JieJlaTh BBIBOJBI HAa OCHOBAHHUM IOJIYYCHHBIX

pe3ynbTaToOB)

VYmenune BBIACIATD CYHICCTBCHHBIC IMPpHU3HAKH CTPOCHHUA
OHOJIOTHYECKUX OOBEKTOB: BHOB, nonynﬂunﬁ, IpoaAyLCHTOB,
KOHCYMCHTOB, PEAYLICHTOB, ouor COLICHO30B n OKOCHUCTEM,
0COOEHHOCTH IIpoueccoB HaCHeHCTBeHHOﬁ HN3MCHYHNBOCTHU,
CCTCCTBCHHOI'O 0T6opa, BI/II[OO6pa3OBaHI/I$I, HpI/ICHOCO6J'IeHHOCTI/I
OPraHnu3smos, JICUCTBUS SKOJOTMYECKHUX Q)aKTOPOB Ha OpraHuU3MBblI,
IepeHoCa  BCIICCTB u INOTOKa JSHCPrun B OKOCHCTCMaAX,
AHTPOIIOTCHHBIX W3MEHEHMI B JKOCHCTEMax CBOEM MCCTHOCTH,

KpYroBopoTa BCIICCTB U OMOreOXUMHYECKUX OUKJIOB B 61/100(1)epe

YMmenue INPUMCHATb IIOJYYCHHBIC 3HAHUA  JIA OOBSICHEHUS
OMOJIOTUYECKUX npoueccoB u HBHGHHﬁ, JJIA IMPUHATHS

MPaKTUYCCKUX peI_HeHI/Iﬁ B MOBCEIHEBHOM JKHM3HH B ILEIIX




oOecrieyeHnss 0OE30MAaCHOCTH CBOETO 3JI0POBbS M 3JI0POBBS
OKPY)KAIOIINX JIFO/ICH, COOIIOICHUSI HOPM TPAaMOTHOTO TIOBE/ICHHS B
OKpYKalIlel MPUPOJHON Ccpele; TMOHMMaHWE HEoOX0IMMOCTH
HCIIOJIb30BaHUA IIOCTI/DKGHI/Iﬁ COBpCMeHHOI;'I ouooTHN JIIs

paloOHaJIbHOI'O NPUPOAOIIOJIB30BaAHUSA

YMeHue  pemarb  3J€MEHTapHble  OHOJOTMYECKHE  3ajaud,
COCTaBJISITh CXEMBI MEPEHOCA BEIECTB U SHEPIHMH B HKOCHUCTEMAX

(uenu nmuTaHuUsA)

YMeHue BBINOJNHATh J1a0OpaTOpHbIE U MpakTUYeCKHe padoThl,
coOnroaaTh mpaBuia Nnpu padboTe ¢ yd4eOHbIM M JaOOPATOPHBIM

000pyTI0BaHHEM

YMeHHe  KpUTHYECKM  OLEHHMBATb W HHTEPIPETUPOBATH
nHGOpMALMIO  OMOJOTMYECKOTO  COJEPXKAHUS,  BKIIIOYAIONIYIO
MICEBJIOHAYYHbIE 3HAHHUA W3 pa3IuMuHbIX wHcTouHHKoB (CMU,
Hay4yHO-TIOMYJISIPHBIE MaTepuajbl); paccMaTpuBaTh IJI00AJIbHBIE
9KOJIOTHYECKHE MpOOJIeMbl COBPEMEHHOCTH, (OpPMUPOBATH IO

OTHOIICHHWIO K HUM CO6CTBCHHYIO ITO3HUIINIO

10

YMeHue co3maBaTh COOCTBEHHBIC IMMCBMEHHBIE W YCTHBIC
cooOmienus, o0000mas Ouojormyeckyro uHopManuo U3
HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh TMOHSTHHHBIN

amnmapaT OMoJoTun




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

buonorus xak Hayka

1.1

buonorus — nHayka o xuBoil mpupoze. Ponb OGuonoruu B (GpopmMHpOBaHUN

COBPEMEHHOU HaydHOU KapTHUHBI Mupa. CrucTeMa OMOJIOTMYECKUX HAYK

1.2

MeTo1bl TO3HAHUS KUBOW PUPOIbl (HAOIIOAEHNE, SKCIIEPUMEHT, ONKCaHuE,
U3MEepeHue, Kiaccu(pukanus, MOIEIHUPOBaHME, CTAaTUCTHYECKas o0paboTka

JTAHHBIX)

JKuBrIle cucTeMBI M UX opraHusanunsa

2.1

XKusble cucremsl (OMOoCHCTEMBI) Kak IpeaMeT uzyueHus 6uonoruu. CBoiicTBa

OMOCHCTEM M UX pazHOoOOpasue

2.2

YpoBHU opraHu3anuu OMOCUCTEM: MOJIEKYIIPHO-TCHETHYECKUH, KICTOUHBIMH,

OpraHW3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKU

3.1

XUMUYECKUN COCTaB KJIETKH. XHUMHYECKHUE HIIEMEHTHI: MaKpOAJIEMEHTBHI,
MHKpPOd3JeMeHThl. Bojma w MuHepanpHble BemiecTBa. {DYHKIMH BOJBI U

MHUHEPAJIBbHBIX BEIICCTB B KIICTKEC. Hozmep;xaHHe OCMOTHYECKOIo OanaHca

3.2

Benku. CoctaB U cTpocHHE OCIKOB. AMHHOKHCIOTBI — MOHOMEPHI OCIIKOB.
He3amenuMple ¥ 3aMEHHMMBbIE AMHHOKHCIOTHL. AMHMHOKHMCIOTHBIA COCTaB.
YPOBHH CTPYKTYphI OCIKOBOM MOJICKYIIbI (TICpBHYHAS, BTOPUYHAS, TPCTHYHAS
Y YeTBEPTHYHAS CTPYKTYypa). XMMHUYECKUE CBOWCTBa OeiKoB. bronornyeckue
GbyHKIMH OENKOB.

depmeHThI — OMoJiornueckne KaTanu3aTtopbl. CTpoeHue pepMeHTa: aKkTUBHBIN
ueHTp, cyoctpatHas cnenuuvnocts. Kodepmentsl. Butamunbl. OTnuyus

(I)epMeHTOB OT HCOPTaHNYCCKUX KATaJIN3aTOPOB

3.3

VYraeBonasl: MoOHOcaxapuabl  (TJrOKo3a, pubo3a M J1e30KCHpub03a),
aMcaxapuibpl (caxaposa, JIakTo3a) M IoJMcaxapuibl (Kpaxmaln, TJIMKOTEH,
LeJTI0103a). bruonornueckue pyHKIMM YTIeBOIOB.

Jiunuasl:  TpUDIMLEpUIBl, cTepouabl, ¢ochonunuael. ['uapodunbHoO-

ruspooOHble cBoiicTBa. buonoruueckne ¢ynkiumu aunuaoB. CpaBHeHHE




YrijieBo10B, OCJIKOB H JIMIIUI0B KaK UCTOYHHUKOB S3HCPIUuu

3.4

Hykneunosble xucnorsl: JHK wu PHK. Hyxneoruasr — MOHOMeEpBI
HYKIeMHOBBIX KuCioT. Ctpoenne u ¢ynkinun IHK. Crpoenue n dyHKkumm
PHK. AT®: cTtpoenue u pyHKIMH

3.5

Hwuronorusa — Hayka o kierke. Knetounas teopust. MeTopl U3ydeHUsT KIETOK

3.6

Knerka kak nenoctHas xuBas cuctema. OOIMe Npu3Haky KIETOK: 3aMKHYTas
HapyxHast MmemOpana, monekynsl JIHK kak renermueckuil anmapatr, cucrema

cUHTEe3a OeJIKa

3.7

Tunel kieTok: sykapuoTHUeckas U mpokapuotuueckas. OcoOEHHOCTH
CTpOEHHUSl MpOKApUOTHYEeCKON KieTku. Kierounas creHka OakTepuil.
CrpoeHue sykapuoTHueckod KiaeTkH. OCHOBHBIE OTJIMYUS PACTUTENILHOM,

KUBOTHOM M IpHOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAIMKC, WX
¢dbyakuuu. [Inasmarnueckas memOpaHna, €€ cBoiictBa U ¢yHkun. [{uTormazma
u e€ opraroupl. OTHOMEMOpPaHHBIE OPTaHOUIBI KJIETKHU: YHI0TUIa3MaTHIeCKast
cetb (OIIC), ammapar ['ombmxu, nu30ocombl. [lomyaBTOHOMHBIE OpPTaHOUIBI
KJIETKH: MUTOXOHJPUH, Tu1acTuibl. [IponcxokaeHne MUTOXOHIPUMA U TUTACTUL.
Buaer mnactua. HememOpaHHBIE OpraHOUABI KJIETKH: PHOOCOMBI, KJIETOYHBIN

LEHTpP, PECHUYKH, KI'yTUKH. DYHKIUN OPraHOMI0B KIETKU. BritoueHus

3.9

SAnpo — perymsTopHbiii 11eHTp KiIeTKu. CTpoeHHe smpa: siaepHas 000JI0YKa,

KapuoIiuiasma, XpoOMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIIIECTB B KIICTKE

}KI/ISHGIIGHTCJ'IBHOCTI) KIICTKHU

4.1

OOMeH BemecTB, WM METa00IM3M. ACCUMUIIANINS (TUIACTUYECKU 0OMEH) U
JTMCCUMWIALUS (SHEPreTHYECKHiA 0OMEH) — JIBE€ CTOPOHBI €MHOTO ITIpoliecca
MeTabonu3Ma. Tumbel oOMEHa BelIEeCTB: aBTOTPO(HBIA M TeTEPOTPOQHBIM.

Ponb ¢pepmenToB B 0OMEHE BEUIECTB U MPEBPALCHUH SHEPTUU B KIIETKE

4.2

®ortocunre3. CBeroBas u TemHOBas (a3pl  (Qorocunre3a. Peakiuu
doTocunTeza. DPppeKkTUBHOCTh (HOTOCHHTE3a. 3HaYeHHE (HOTOCUHTE3a IS
KU3HU Ha 3emie. BrusHue ycrmoBuil cpeabl Ha (OTOCHHTE3 U CIOCOOBI
TOBBIIIEHUS €T0 MPOJAYKTUBHOCTH Y KYIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UPYIOIIUe OakTepuu. 3HAUeHHEe XEMOCHHTE3a JUIs

JKA3HM Ha 3emiie

4.3

3HepreTI/I‘{eCKI/Iﬁ OOMEH B KJICTKE. Pacmiennenne BCIICCTB, BBIJICICHHUC H

AKKYMYJIIMPOBAHUEC OHCPIrurM B KIICTKE. OTalbl OHEPTCTUYCCKOTO oOMeHa.




I'mukoisns. bpoxenue u ero Buipl. KuciopoaHoe OKUCIEHUE, UIIU KIETOYHOE

npixanue. DPPeKTHBHOCT SHEPTETUIECKOT0 0OMEHa

4.4

Peakium  marpuuHoro cuHTe3a. ['eHermueckas wuHpopmanus u JIHK.
Peanuzanus renernueckoit nHpopmanuu B KieTke. [ eHeTHUEeCKHil KO U €ro
ceorictBa. Tpanckpunuusa — wMarpuunblii cuHTe3 PHK. Tpancmanms —
ouocunres Oenka. KogupoBanne amuHOKuCHIOT. Ponbs pubocom B OnocuHTe3€

Oenka

4.5

Heknerounsie Gopmbl xku3Hu — Bupycsl. Mcropust oTkpsiTust Bupycosn (. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS M JKU3HEIESATEIIbHOCTH BHPYCOB.
bakrepnodaru. bonesnun pacreHuii, KUBOTHBIX M YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc ummynozeduumra yenoBeka (BHUY) — Bo3OynuTens
CII1a. [TpodunakTuka pacmpoCTpaHEHHUsI BUPYCHBIX 3a00JIeBaHUI

PasMHOkeHME 1 MTHANBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounsrii nmkm, WM SKM3HEHHBIM UK KIeTKd. MHTepdaza u MHTO3.
[Ipoueccel, nporekaromue B nHTepdase. Perumkanus — peakiyus MaTpUIHOTO
cunre3a JJHK. Crtpoenue xpomocom. XpoMOCOMHBIN HabOp — KapUOTHIL.
JIMTIoOMIHBIH ¥ TaIUIOWJAHBIA ~ XPOMOCOMHBIE HAOOpBl.  XpOMAaTH/IBI.
[uTonornyeckue OCHOBBI PAa3MHOKEHHMS U WHIAUBUAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenue kierkn — muto3. Ctagun mutosa. [Ipoueccsl, mpoucxoasuiye Ha

Pa3HBIX CTAAUAX MUTO3A. bromorndeckuii CMBICIT MUATO3a

5.2

(DOpMBI PAa3MHOKCHHUA OPTraHU3MOB! OecIioJioe U IMOJIOBOE. BI/II[BI 0ecIoJIoro
Pa3MHOXCHUA: ACJICHUC HAJABOC, IMOYKOBAHUC OAHO- W MHOI'OKJICTOYHBIX,
cnopoo6pa30BaHHe, BCIrcTaTuBHOC Pa3MHOXKEHHUCE. I/ICKYCCTBGHHOG

KIIOHUPOBAHUE OPraHU3MOB, €I'0 3HAUYCHUEC NJIA CCIICKIIUU

5.3

[TonoBoe pa3MHOMXKEHHUE, €ro OTIIMYUS OT OECIIOJI0TO.
Meiio3. Craguu meiosza. Ilporeccel, mpoucxondiine Ha CTaausx Meiosa.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonornueckuii cMbici U

3HAaUCHHUE Meio3a

5.4

I'ameTorenes — mponecc 06p330BaHI/IH IMMOJIOBBIX KIICTOK Yy JKHUBOTHBIX.
IlonoBeie JKE€IE3Bl: CEMEHHUKH H SHYHHUKHU. O6paBOBaHI/IC U Ppa3BUTHUC
IIOJIOBBIX KIJICTOK — raMcT (cnepMaTo301/m, HﬁHeKﬂeTKa) — CIICPMATOI'CHE3 U
OOI'CHEC3. OcobeHHOCTH CTPOCHUA SIUIIEKIETOK | CIICpMAaTO30U0B.

Onnoporeopenue. IlapreHorenes

5.5

NunuBuayanbHoe pasBuTHEe (OHTOTeHE3). OMOpHOHAIbHOE pa3BHTHE

(oMOpuorene3). Ortanbl AMOPUOHAIBHOIO PA3BUTHS Y IMO3BOHOYHBIX




KUBOTHBIX: JpOOJIeHHe, TacTpyisius, opraHorenes. I[loctamOproHaibHOE
pazButue. TuIbl NOCTAIMOPHUOHAIBHOTO pa3BUTHUSA: TMPAMOE, HENPSIMOe
(mmunHOuHOE). BrnmsiHMEe cpeapl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI,
CTIOCcOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pasButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHHS: CTPOEHHUE

CCMCHHU, CTaJUN PA3BUTHUA

HaCHeILCTBeHHOCTB U USMCHYUBOCTb OPraHM3MOB

6.1

IIpeamer w 3amaum reHetuku. Mcropuss pasBUTHS TeHETHKH. Bxian
pOCCUMCKMX M 3apyOeXKHBIX YUEHBIX B pa3BUTHE TE€HETUKH. MeTomabl
FeHeTUKH  (TUOpUII0JIOTUYECKUH,  LUTOT€HETHUYECKUH,  MOJIEKYIISIPHO-
reHeTuyeckui). OCHOBHBIE = TIE€HETHYECKHE  TMOHATHUS. [ 'eHeTHdeckas

CHUMBOJIMKA, UCIIOJIB3yEMas B CXEMax CerHII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJIeIOBaHMS MPU3HAKOB, ycTaHOBJIeHHBIE ['. MenaemeM.
MonoruOpuaHOe CKpelMBaHue. 3aKOH eIuHOooOpa3usi THOPHIOB IEPBOTO
nokojeHus. [IpaBwio MOMUHUPOBaHUS. 3aKOH pacCHISIJICHUS TPU3HAKOB.
I'unoresa ynctoTel rameT. [loJIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpunHoe  ckpeuiuBaHue. 3aKOH  HE3aBUCUMOIO  HacjIelOBaHUS
npu3HakoB. LlUToreHeTnyeckue OCHOBBI JUTHOPUIHOTO CKpEUIMBAHUSI.
AHanu3upyloliee — CKpemuBaHue.  Mcnonb3oBaHME — aHAIM3HUPYIOLIETO

CKpCHIMBAaHUA IJId OIPEACICHUA I'CHOTHUIIA ocobu

6.3

CuerieHHOe  HacienoBaHue mpu3HakoB. PabGora T. Moprana mo
CIEIUICHHOMY HAacleJJOBaHUIO TeHOB. HapymieHue cuemieHus TeHOB B
pe3ynbTaTe KpOCCHHTOBEpa. XPOMOCOMHAs TEOpUS HACJICICTBEHHOCTH.
['eneTnyeckue KapThI.

I'eneTnka mona. XpoMOCOMHOE OTMpeNeICHUE 1MoJia. AYTOCOMBI M TIOJIOBBIC
XpOMOCOMBI. ['oMOraMeTHbIe U reTeporaMeTHble opraHu3Mbl. HaciemoBanue

IIPpU3HAKOB, COCIINICHHBIX C IIOJIOM

6.4

H3menunBocTh. Buabl H3MEHYNBOCTH: HEHACIEACTBEHHAS U HACIEACTBEHHA.
Pones cpempl B HEHACNEICTBEHHOM W3MEHUMBOCTH. XapaKTEPUCTHKA
MOJIM(DUKAITMOHHOW M3MEHYMBOCTHU. BapWalMoHHBIA psJi M BapuallMOHHAs
kpuBasi. Hopma peakuuu npusHaka. KonuyecTBEHHblE U KaueCTBEHHbIE
mpu3Haku U uUx Hopma peaknuu. CBoiicTBa  MOIAU(PHUKAITUOHHOMN

N3MCHYMUBOCTH

6.5

HacnencrBenHas, WM TI€HOTHIIMYECKass, H3MEHUYHMBOCTH. KoMOMHATHBHAs
W3MEHUMBOCTh. Meio3 U TOJOBOM NpOIleCC — OCHOBAa KOMOMHATHBHOM

N3MCHYMUBOCTH. MYTEU_II/IOHHEU{ U3MCHYHNBOCTD. KJ'IaCCI/I(I)I/IKaI_II/ISI MYTaI_[I/II‘/’IZ




TE€HHBIE XPOMOCOMHBIE, TI'€HOMHbIE. Yacrora ¥ INPUYUHBI MyTalUH.
MyrareHnsle (GakTopbl. 3aKOH TOMOJOTHYECKHX PSAIOB B HACJIEICTBEHHOM

nsmenuuBocty H.M. BaBuiosa

6.6

I'enetuka uenoBeka. Kapumorun uyenoBeka. OCHOBHBIE METOJbI TE€HETUKU
4eJI0BEeKa: TCHCAIOTUYCCKHI, OJIN3HCIIOBBIN, IIUTOTCHESTHICCKHIA,
OMOXMUMHYECKUN, MOJIEKYIsIpHO-reHeTuuecKuil. CoBpeMEHHOEe OIpe/ieIeHHe
TE€HOTHIA: TIOJIJHOTEHOMHOE CEKBEHHUPOBaHUE, TCHOTUITUPOBAHUE, B TOM YHCIIC
¢ momomneio [1IIP-ananu3a. HacineacTBenHsie 3a001eBaHMs YeI0BEKa: TEHHbBIC
O0one3Hu, OOJE3HM €  HACJIEJACTBEHHOH  MpPeApacroiOKEHHOCTHIO,
XpoMOcOMHBIE  Oosyie3Hn. CoMaThyeckue W TEeHEpaTUBHbIE MYTalluH.
[Ipunnumer 370poBOro 00pa3a >KU3HU, TUATHOCTUKH, NPOPUIAKTUKH U
JICYEHUS TEHETHYECKUX OoJe3Heil. Menuko-reHeTuIeCcKoe
KOHCYJIbTHPOBaHUE. 3HAUCHUE MEIUIIMHCKON TeHETHKU B MPEAOTBPAIICHUN U

JICUEHUH T€HETHYECKUX 3a00JIEBAaHUI YeJIoBEKa

Cenexmust opraHu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak Hayka U IpoLecc. 3apOXIACHUE CEeNEKIMH M JIOMECTHUKAIIHSL.
VYuyenne H.M. BaBunoBa o 1eHTpax NpPOUCXOXKICHUS W MHOT00Opa3us
KYIbTYPHBIX pacTeHHid. LIeHTpbhl MPOUCXOXKIACHUS IOMAIIHUX >KUBOTHBIX.

Copr, nopoja, mramm

7.2

CoBpeMeHHBIC METOBI CeICKIUU. MacCOBBI M MHAUBUAYATBHBIN OTOOPHI B
CEJIEKIIMU PACTeHUH U KUBOTHBIX. OlEHKa AKCcTephepa. BIM3KopoacTBEHHOE
ckpeniuBanne — MHOpuAMHT. Yncras nuHusa. CKpelnuBaHWE YUCTBHIX JIMHHUM.
I'etepo3uc, wmm ruOpugHas cwina. HepoacTBeHHOE CKpelniuBaHue —
ayropuauar. OtnanéHHas ruOpuau3anuss u e€ ycnexu. VICKyCCTBEHHBIN
MyTareHe3 W IOJYYCHHUE MOJUIIONI0B. JIOCTHIKEHHS CENIeKIIMU pPaCTEeHUH,

JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTtexHonorus kak oTpacib HPOU3BOACTBA. ['€eHHAas WH)KEHEpHUs. DTarlbl
co3nganust pekomOunantHoi JIHK u Tpancrennsix opranusmoB. Kierounas
umxeHepusa. Kinetounsle KynabTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE
pactenuii. KiioHMpoBaHHE BBICOKOTIPOAYKTUBHBIX CEIIbCKOXO3SHCTBEHHBIX
OpraHu3MOB. DKOJIOTHMYECKUE U dTHYeckue mnpodnembl. MO — reHeTnyecku

MO,[[I/I(I)I/II_[I/IpOBaHHBIe OpraHru3MbI
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HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

DBOJIIOIIMOHHAS OUOJIOTUSA

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeupnerensctBa dBoMONMU. [laneoHTONOTHYECKHE: TOCTIENOBATEIHHOCTD
IIOABJICHUA BHUJIOB B MMaJICOHTOJIOTUIECKOM JICTOIIUCH, TICPEXOJHBIC q)OpMBI.
buoreorpaduueckne: cxoacTtBo W paznuuue ¢GayH U (IOp MaTEPUKOB H
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOACTBA M Pa3IHuusi SMOPHOHOB pa3HBIX
BHUI0B IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/ILIGCKI/IG: T'OMOJIOTUYHBIC,
AaHaJIOTUYHBIC, PYAMMCHTAPHBIC OpraHbl, aTaBU3MBbI. MOJ'[GKy.]'IprHO -
OMOXUMHYECKHE: CXOACTBO MEXAaHHU3MOB HAaACJICACTBECHHOCTH MW OCHOBHBIX

MeTab0IMYECKUX MyTeH y BCeX OpraHu3MOB

1.2

OpomoroHHass  teopusa Y.  [lapBuHa. IIpearnocbulku  BO3HMKHOBEHHS
JapBUHM3MA. JIBIKYILIME CHUJIBI 3BOJIOLUMHU BUAOB 1Mo [lapBuHYy (M30BITOYHOE
Pa3MHOKEHHE  IpU  OrPaHUYEHHOCTH  PECYPCOB,  HEOIpPEACIIEHHAS

M3MEHUYUBOCTb, 00phOa 3a CyIleCTBOBAaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas Teopus HBoyonuu (CTD) u OCHOBHBIE €€ TMOJIOXKEHUS.

MuxkposBosmtonus. [Tomynsus Kak eTUHALIA BUAA U SBOJTIOIUN

1.4

JIBwxkymue cuibl ((pakTOphl) SBOJIONHMHM BUIOB B MpUpoJe. MyTalMOHHBINA
npouecc 1 KOMOMHATUBHASA U3MEHUYUBOCTh. [loMysIlIMOHHBIE BOJIHBI U Ipeid
reHoB. Mzomsmus w murpamus. EcrecTBeHHBIM 0TOOP — HANpaBiISIONIHI
(akrop 3Bororu. DopMbI €CTECTBEHHOTO 0TOOPA.

[IpucrnocobaeHHOCT, OPraHU3MOB KaK pe3ylbTaT 3BOMIONUH. [Ipumepbl
MPUCTIOCOOIEHUH Y Opranu3MoB. ApoMoph03bl U UAKOAJANTALIUH.

Bun wu BumooOpazoBanue. Kpurepuu Buma. OcHoBHble  (HOPMBI

BI/II[OO6p2130BaHI/IHI reorpacbﬂquI(oe, OKOJIOTHYCCKOC

1.5

MaKpOSBOJ'IIOHI/IH. cDO]C)MBI OBOJIFOLINHA: Q)HHGTI/IHGCKaH, JUBCPIrCHTHAA,

KOHBCPI'CHTHAsA, I1apajljICIbHaA. H606paTI/IMOCTB 3BOJJIIOIHUH

Bo3nukHoBenue u Pa3BUTHC )KU3HU HA 3emie

2.1

JloHay4yHble MNpPEICTaBICHUA O 3apOXKACHUM >KU3HU. HayyHele rumoressl
BO3HUKHOBEHHUS XKU3HM Ha 3emJe: abuoreHe3 M MaHcHepMus. XUMHYecKas
IBOJIIONMS. OKCHEPUMEHTAIbHOE MOATBEPKICHUE XMUMHYECKOH HBOJIIOLHH.
HauanbHble 3Tansl 6uonornyeckoit sBomtormu. ['nnoreza PHK-mupa. [lepsbie

KICTKK W HUX OSBOJIIOIMA. (I)OpMI/IpOBaHI/Ie OCHOBHBIX TPYIIII KHUBBIX




OPraHu3MoOB

2.2

Pa3Butue xu3Hu Ha 3emie mo spaMm u nepuonam. Karapxei. Apxeiickas u
npoTepo3oickas spbl. [lameo3oiickas spa U €€ mepuoibl: KeMOPUHCKHIA,
OPJAOBUKCKUM, CHUJIYPUMCKHI, JIEBOHCKUH, KaMEHHOYTOJbHBIMA, MNEPMCKHUHU.
Me3so30iickas 3pa U €€ MepHoIbl: TPUACOBBIN, FOPCKUNA, MEJIIOBOM.

KaiiHo3oiickas »pa u €€ mepuoabl: TAJCOTCHOBBIM, HEOTEHOBBI,
AHTPOIIOT€HOBBIN. XapaKTEPUCTUKA KIMMAaTa U TEOJOTHMYECKUX IPOLECCOB.
OcHOBHBIE JTambl ABOJIONUM  PACTUTEIBHOTO M KMBOTHOTO  MHpA.
Apomopdo3sl y pacTeHU U KUBOTHBIX. [losiBIeHME, paclBET U BHIMHUPAHUE

TPYII KUBBIX OPTaHU3MOB

2.3

Cucrema OpraHMYECKOro Mupa Kak oOTpaxeHue »3Boatonuu. OCHOBHBIE

CUCTEMATUYCCKUC I'PYIIIIBI OPTraHN3MOB

24

DBOJIIOIHS YeJIoBeKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTHE MpeIcTaBiIeHU O
MIPOUCXOXKACHUH YeloBeka. MeTobl M3ydeHHus aHTpororeHesa. CxojacTtsa u
pa3IuIHs 4eioBeKa U )KUBOTHBIX. CHCTEMaTHIeCKOE TI0JI0KEHUE YeTOBeKa.

JIBmwxkymue cribl ((hakTopsl) anTpoTnioreHesa. HaciencTBeHHass N3MEHYHBOCTD
U ecTeCTBeHHBIN 0TOOp. OOIIEeCTBEHHBII 00pa3 KU3HU, U3TOTOBJIICHUE OPYIUi

TpYAa, MBIIIJICHUE, PEUb

2.5

OCHOBHBIE CTQUU U BETBHU ABOJIIOIIMU YEJIOBEKA: aBCTPAIONMUTEKH, YemoBek
ymenblid, YemoBek mnpsaMoxoasmiui, YenoBek HeaHIepTaldbCKuil, YenoBek
pasyMHbIi. HaxoKku MCKOITaeMbIX OCTAaHKOB, BpeMs CYIIIECTBOBAaHHUSI, 00IaCTh

pacnpocTpaHeHus, 00bEM roJIOBHOIO MO3ra, 00pa3 *KHU3HU, OPYAUS

2.6

YenoBeueckne  packl.  OCHOBHBIE  OOJIBIIME  pachl:  E€BPOIICOMIHAS
(eBpasmiickasi), HErpo-aBCTpaJouHAas (dPKBaTOpHAIbHAs), MOHTOJIOWIHAS
(a3marcko-aMepukaHckas). UepThl MPUCIOCOOIIEHHOCTH —TPEICTAaBUTEICH
YEJIOBCUECKUX pac K YCIOBUSM CyIIECTBOBaHMs. EJIMHCTBO YEIOBEYECKUX

pac. Kputuka pacuzma

OpranusMbl 1 OKpyXkarolas cpeia

3.1

OKoJIoTus Kak HaykKa. 3aladd U pas3zeiibl SKOJIOTHMHA. MeToapl IKOJIOTHYECKUX
ucciefioBaHuil.  Dkoyiorudeckoe  MupoBoz3peHue. Cpenpl  oOuUTaHMA
OpraHU3MOB: BOJHAs, HA3€MHO-BO3/YILIHAs, IIOYBEHHA,

BHYTPHOPraHU3MEHHas

3.2

Okonornyeckue (¢aktopsl. Kiaccupukanuss HSKOJIOTHYECKUX  (PAKTOPOB:




abuoTHyeckre, OMOTUYECKHE W AHTPONOTreHHbIE. J[eHCTBHE HKOJOTHYECKUX

(hakTOpOB Ha OPTAHU3MBI

3.3

AbuoTtnueckue (pakTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTOMEPHOIU3M.
[Ipucniocobnennss OpraHU3MOB K JI€HCTBHIO aOMOTHYECKHX (DAKTOPOB.

buosnornueckue puTMsl

3.4

bruotndeckue dakropbl. Buasl OMOTHUECKHUX B3aMMOJICHCTBHI: KOHKYPEHITHS,
XMUIHUYECTBO, MApasUTU3M, MYTyajJu3M, KOMMEHCAJIU3M (HaXJIeOHHYECTBO,
KBapTUPAHTCTBO), aMEHCAJIU3M, HEWUTpaiu3M. 3HaueHHe OMOTHYECKHX
B3aUMOJICHCTBUII  JUIsl  CYIIECTBOBAHUS  OPraHU3MOB B IPUPOJHBIX

coo0IecTrax

3.5

DKOJIOTUYECKHE XapaKTCPUCTUKHU  MOITYJIAINH. OcCHOBHBIE  ITOKAa3aTeNIN
momyJauu: YUCJICHHOCTDh, IIJIOTHOCTh, POXKIAAEMOCTh, CMEPTHOCTL, ITPHUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MONYJISALNN U €€ PEeTYISIIuUs

COO6IHGCTBa " 3KOJIOTMYCCKHUE CUCTEMBI

4.1

Coo0mecTBO opranm3MoB — OwoieH03. CTpyKTypbl OHOIIEHO3a: BHIIOBas,
MPOCTpaHCTBeHHAs, Tpoduueckas (mumieBas). Buapl-momuHanTel. CBs3U B

OHolLIEHO3€E

4.2

DKoJIOTHYECKHE CcHCTeMbl (dKocucTeMmbl). [loHsTHe 00 »dKocucTemMe u
ouoreorieHo3e. DYHKIIMOHATIBHBIE KOMIOHEHTHI SKOCHCTEMBI: MPOIYIICHTHI,
KOHCYMEHTBI, PpeAyIeHThl. KpyroBopoT BemIeCTB M TIOTOK OJHEPruu B
skocucteme. Tpoduueckue (MUIIEBBIE) YPOBHU dKOocHCTeMbI. [InieBbie nenu
n cern. OCHOBHBIC TIOKa3aTeJd »HKOCHCTEMBI: OHWoMacca, MpPOIYKIIHS.
DKOJIOTUYECKHE TUPAMHUIBI: TIPOIYKIIUU, YUCICHHOCTH, OMoMacchl. CBoiCTBa

OKOCHCTCM: YCTOﬁQHBOCTB, caMoperyJsiaus, pa3BUuTHC. CYKI_IGCCI/U{

4.3

[TpupoHBIE 3KOCUCTEMBI. DKOCHCTEMBI 03Ep M peK. DKOCHCTEMAa XBOWHOTO
WM ITUPOKOJIMCTBEHHOTO Jieca.

AHTPOIIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBI.
buonornueckoe M XO3AHCTBEHHOEC  3HAYEHHE  ArpOdKOCHCTEM U
ypOOIKOCUCTEM.

buopasznooOpaszue kak ¢akTop ycroitumBocTH dKocucTteM. CoXxpaHeHHe

OMOJIOTUYECKOTO pa3Ho0Opa3us Ha 3emIe

4.4

VYuenne B.U. Bepnanckoro o Ouocdepe. I'paHuiipl, coctaB U CTPyKTypa

6uocdepsl. Kuoe BemiectBo u ero pyHkuuu. OcobeHHOCTH OHOChEphl Kak




rJ100abHOM 3KOCHCTeMBI. J[MHaMHUYeckoe paBHOBeCHE M OOpaTHasl CBSI3b B
ouocepe. KpyroBopoTsl BemecTB U OMOTCOXUMUYECKUE ITHKIIBI dJIEMEHTOB

(yrnepona, a3oTa). 30HaILHOCTH OHOChepbl. OCHOBHBIE OUOMBI CYIITH

4.5

YenoseuyecTBo B Onocepe 3emin. AHTPOIIOTEHHbIE H3MEHEHUs B Onocdepe.
I'moGanbHbIE SKOIOTUYECKHE POOIEMBI.
OcHoBa palMOHANIbHOIO YIPABJIEHUS NPUPOJHBIMU pecypcamMu U HX

ucnosib3oBanue. JIoCTHKeHNs: OO0 U OXpaHa MIPUPOIbI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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