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HOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTUH TEOPETHUUYECKYIO OCHOBY IS
ompeNiesieHHs] MOAX00B K (OPMUPOBAHUIO COJEpKaHUsI yueOHOro mpeamera
«buonorus» cocrtaBunu: KoHuentyaubHbele mnonoxkenus OI'OC COO o
B3aUMOOOYCIIOBJIGHHOCTU LIeNIel, COAEp)KaHUs, pe3yJbTaTOB OOy4YEHUs U
TpeOOBaHUN K YpPOBHIO MOJTOTOBKH BBIMYCKHUKOB, MOJIOXKEHUSI 00 OO0Iumx
HEeNsX W MPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBbI
cpeaHero oo6miero o6OpasoBanus B Poccuiickoit depeparnuu, a Takke
MOJIOXKEHUS O creruduke OUoIoruu, € 3HaueHU! B TIO3HAHUU KUBOU MPUPOJIBI
U o0ecleueHUn CYIIECTBOBaHHUS uenoBeueckoro oobmiectBa. CoryacHo
HA3BaHHBIM TMOJOXKEHUSM, OIpeJeiIeHbl OCHOBHBIC ()YHKIIMU MPOTPAMMBbI IO
OuoJsioruu u e€ CTPyKTypa.

[Iporpamma 1o Owonornu JaéT TpeACTaBIEHUWE O IEiAx, 00 oOIei
cTpaTernu OOY4YeHHUs, BOCIUTAHHMS U PA3BUTHS OOYYAIOIIUXCS CPEIACTBAMHU
yueOHoro mnpeaMera «buojorus», ompeaessieT o00s3aTelbHOE MPEIMETHOE
COJICp)KaHME, €ro CTPYKTYypy, pacmpeiesieHue Mo pasfaeiaM U TeMaM,
PEKOMEHYeMYI0 TOCJIeIOBATEIbHOCTh HW3Y4YeHHs Y4eOHOro wmarepuaia c
y4€TOM  MEXKIPEAMETHBIX W BHYTPHUIPEIMETHBIX  CBSI3€W,  JIOTHUKH
00pa3oBaTeIBLHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00YyYatOITNXCS.

B nporpaMmvme mno OWONOrMM Tak)Ke YYMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPeJIMETHBIM M TMPEIMETHBIM pe3yJbTaTaM
oOydeHus B (GOPMUPOBAaHWM OCHOBHBIX BHIOB Y4YeOHO-TIO3HABATEIHHOM
NEATeITbHOCTH/Y4eOHBIX JMEUCTBUH OO0YYaIOIMMXCS MO OCBOSHUIO COJICpIKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme mo Owomormm (10-11 xmaccel, ©6a30BbIii  YpOBEHB)
peanu3oBaH MPUHIUII TPEEMCTBEHHOCTH B HM3yUY€HMHM OHMOJOTWHU, Ojaromaps
4yeMy B HEW MpOCMATPUBAETCS HAMPaBICHHOCTh HA pa3BUTUE 3HAHUM,
CBSA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI,
IIEHHOCTHBIX  OpPUEHTallUid  JIUYHOCTH,  DKOJOTMYECKOTO  MBIIUICHHS,
MPEACTABICHUNA O 37J0pOBOM 00pasze KU3HU U OEpeKHBIM OTHOIICHHUEM K
OKpyKaromien npupogHor cpeae. I[loatomy Hapsaay ¢ U3y4YeHUEM
00IIEeOMOIOTUYECKUX TEOPUN, a TAaK)Ke 3HAHUN O CTPOCHUM >KUBBIX CHUCTEM
pPa3HOr0 paHra M CYIIHOCTH OCHOBHBIX MIPOTEKAIOIIMX B HUX IPOILIECCOB B
mporpaMme 1o OWOJIOTHH yJeJI€HO BHUMAHWE HWCIIOJIB30BAHUIO TOTYyYEHHBIX
3HAHWW B TIOBCETHEBHOW KU3HHM JIJISl PEIICHUS MPUKIIATHBIX 337124, B TOM YHUCJIE:
npoMIIaKTUKA ~ HACIEJACTBEHHBIX  3a00JIEBaHUU  YEJIOBEKa,  MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHMUS AKOJIOTUYECKHU



1enecoo0pa3Horo MOBEAEHUS B OKpYXKalolled MNpUpPOAHOM cpeje, aHaiu3a
BIIUSHUS XO3SIMCTBEHHOM JEATEILHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOIAHBIX U
HUCKYCCTBEHHBIX  JKOCHUCTEM.  YCWICHHWE BHUMAaHUS K  MOPUKIATHOU
HalpaBJICHHOCTH  y4eOHoro  mpeamera  «buonorus»  MNPOAMKTOBAHO
HEO0OXOIUMOCThIO 00ECIIEYEHUS YCIOBUM NJIsi PEIICHUsS] OJTHOM U3 aKTyaJlbHbIX
3a/1a4  I[IKOJILHOTO OHMOJOTHMYECKOTO OO0pa3oBaHMs, KOTOpas Mperoaraet
dbopmupoBaHue y 00y4aronIuxcsi CIOCOOHOCTH aIallTUPOBATHCS K U3MEHECHUSIM
JTMHAMHWYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpenHero o0iiero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obecnieunBaeT GOpMHUPOBAHUE Y OOYUAIOUTUXCSl MPEJICTABICHUN O
HAy4YHOU KapTUHE MUpPA, PACIIMPSICT U 0000IIaeT 3HAHUS O KUBOU MPUPOJE, €€
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPTraHU3allMM U SBOJIOLMH, CO3AET
yCJIOBHS  JUIsi: TIO3HAHUS 3aKOHOB JKMBOM  TpUPOJBI, (opMupoBaHUs
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HABBIKOB 3JI0POBOTO U Oe30macHoro oobpasa
KU3HHM, DKOJIOTUYECKOTO MBINUICHUS, IIEHHOCTHOTO OTHOIICHUS K JKHBOM
PUPO/IE U YETIOBEKY.

Bonpimoe  3HavyeHwe ~ OmOJIOTHS  MMEET  TakXke  JUIS  PEIICHUS
BOCIIUTATENIbHBIX W Pa3BUBAIOIIMX 3ajlad cpeaHero ooOiiero oOpa3oBaHUS,
coruanu3anuy odydaronuxcs. M3yueHue Ouonorud obOecreduBaeT YCIOBUS
U151 dhopmupoBaHus MHTEIJICKTYaJbHBIX, KOMMYHUKAIIMOHHBIX U
WHOOPMAIIMOHHBIX  HABBIKOB, ACTETUYECKOW  KYJIbTYphl, CIIOCOOCTBYET
UHTETPAIlMi OMOJIOTHYECKUX 3HAHUM C MPECTAaBICHUSIMHU U3 APYTUX YICOHBIX
IpeaMETOB, B 4YacTHOCTH, (u3nku, Xumuu U reorpadun. Ha3BaHHBIC
MOJIOXKEHUS O TpEIHA3HAYCHHHM Y4eOHOro mpeaMera «buomorus» coctaBmim
OCHOBY JUIS OMPEICIICHHUS IOAXO0J0B K OTOOPY M CTPYKTYPHUPOBAHHUIO €ro
COJIepKaHMsI, IPEJICTABICHHOTO B MMPOTpaMMe 110 OMOJIOTHH.

OTt60p comeprkanus yueOHOro npeameta «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TMO3HUIMHA KYJIHTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C
KOTOPBIM OOy4Yaromniuecs: JOJKHBI OCBOUTH 3HAHWS M YMEHHUS, 3HAUMMBIC IJIS
dbopMupoBaHusi 0OIIEH KyJIbTYPHI, OMPECISAIONINE aJCKBATHOE TIOBEICHUE
YeJI0BeKa B OKPY Karollel MpUpOIHON Cpesie, BOCTpeOOBaHHBIE B TTOBCETHEBHOM
KU3HU M MIPaKTHIECKOU AesTeabHoCcTH. Oco00e MeCcTO B 3TOW CHCTEME 3HAHUM
3aHUMAIOT  3JIEMEHTBl  COJAEp)KaHMs, KOTOpPbIE CIYXXaT OCHOBOM  JJid
dbopMuUpOBaHUS TPEJACTABICHHH O COBPEMCHHOM €CTCCTBCHHO-HAyYHOU
KapTUHE MHUpPA M IIEHHOCTHBIX OPHEHTAUUAX JMYHOCTH, CIOCOOCTBYIOIIHUX
TYMaHU3aIuu OMOJIOTHIECKOTO 00pa30BaHMs.

CrpykTypupoBaHuEe coJepKaHus Yy4eOHOTO MaTephayia B MporpaMme Io
OMOJIOTMM OCYIIECTBIEHO C YY€TOM MPUOPUTETHOTO 3HAYEHHUSI 3HAHUU 00



OTJIMYUTENIBHBIX OCOOEHHOCTSX KUBOM MPUPOJIbI, O €€ YPOBHEBOI OpraHu3aluu
U DJBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType Yy4eOHOro mnpeaMera
«buosorus» BBIIENEHBI CIEAYIOINE CONEpPKATEIbHbIE JTUHAN: «bHonorus kak
Hayka. MeToibl HayyHOTO TOo3HaHUs», «KieTka kak Ouosiorudyeckas cuctemMa,
«OpranusMm Kak Ouosoruyeckas cucremayn, «CucrtemMa U MHOrooOpasue
OpPraHU4YeCKOro MHpa», «IBOJIOUMS >KUBOH MPUPOIBD», «IKOCUCTEMBI U
MPUCYILIHE UM 3aKOHOMEPHOCTH.

Henp m3yuenust yueOHoro npeamera «buosmorus» Ha 0a30BOM ypOBHE —
OBJIQJICHUE OOYyYaIONIUMHUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAIHHOM
OpraHu3allyi >KUBBIX CHCTEM pa3HOTO paHra W NPHOOpPETEeHHWE YMEHUM
UCIIOJIH30BaTh 3TW 3HAHUS JJIA TPAMOTHBIX JEUCTBUNA B OTHOLIEHUH OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3JIMYHBIX JKU3HEHHBIX TTPOOJIEM.

JocTmwkenue 1enu u3ydeHuss ydeOHoro mnpeamera «buomorus» Ha
0a30BOM YpOBHE 00ECIIEYMBACTCS PEIICHUEM CIICTYIOIIMNX 3a/]1ay:

OCBOCHHE OOYYAIOIIMMHUCA CUCTEMbI 3HAHMK O OMOJIOTHYECKHX TEOPHSX,
YUYCHHUSX, 3aKOHaX, 3aKOHOMEPHOCTAX, THUIOTE3aX, IMpaBWiIaX, CIyKallux
OCHOBOM 151 (POPMHUPOBAHUS TIPEJICTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHUpa, O METOJaX Hay4dyHOro TO3HAHUS, CTPOEHUU, MHOT000pa3uu U
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPAa3HOTO YpPOBHSI OpraHU3allH, BbIIAIOIIMXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIEAOBAaHUSIX B OMOJIOTHY;

dbopMupoBaHue y 00yJaronuxcsi Mo3HABATEIbHBIX, HHTEIUICKTYIbHBIX U
TBOPUYECKHX CIOCOOHOCTEW B MpOIECCe aHaliM3a JIaHHBIX O MYyTSIX Pa3BUTUA B
OMONOTUY HAYYHBIX B3IJISIIOB, MAEH U MOAXOJOB K M3YYCHHIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3AIINY;

CTAaHOBJICHHE Yy oOOydJaromuxcs OOImer KyabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, pa3BUTHE YMEHUUW OOBSCHATH ©  OIICHUBATH  SBIICHUS
OKPYXKAIIIEr0o MHUpa >KUBOM NPUPOABI HA OCHOBAaHMM 3HAHUM M OIbBITA,
MOJIYYCHHBIX MPU U3yYECHUN OMOJIOTUH;

dbopMupoBanue y oOydYaromuxcsi YMEHHUM WJUTIOCTPUPOBATH 3HAYCHUE
OMONOTUYECKUX 3HAHUW B MPAKTHUYECKOU JEATEIHHOCTH UYETOBEKa, PAa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTUI;

BOCIIUTAHHE YOCKAEHHOCTU B BOZMOKHOCTH MO3HAHUS YEJIIOBEKOM >KHBOI
MPUPOALI, HEOOXOAWMOCTH OEPEKHOr0 OTHOIICHUS K HEH, COOJIIOeHUS
ATUYECKUX HOPM IPU MPOBEACHUN OMOJIOTUYECKUX UCCIIEI0BAHMIA;

OCO3HAHUE I[IEHHOCTH OHOJOTMYECKUX 3HAHUM ISl TOBBILICHUS YPOBHS
AKOJIOTUYECKOUN KYJIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHUW B MOBCEIHEBHOW >KU3HU
JUISL OLIEHKH TTOCJEACTBUI CBOEH NEATENBHOCTH MO OTHOUIEHHIO K OKPYIKAIOIIEH



cpene, COOCTBEHHOMY 3/I0POBbIO, OOOCHOBAaHME U COOJIIOJICHUE Mep
npoUIaKTUKU 3a00JIeBaHUH.

B cucreme cpeanero oOuiero obpazoBanusi «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SBJISETCS 00s3aTEIbHBIM YYCOHBIM IPEAMETOM, BXOJSIINM B
COCTaB MpeaMETHOM 00acTn «ECTeCTBEeHHO-HAYYHBIC PEIMETHIY.

Jns w3ydeHus: Ouoyiorud Ha 0a30BOM YpPOBHE CpEIHEro OOIIero
oOpazoBanus oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hezaenio), B
11 knacce — 34 gaca (1 yac B HeaemI0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHHU ¢ OOLIECTBEHHBIMU, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHBIMM HayKamH, (uiocopuen, 3THUKOH, 3CTETUKOU U
npaBoM. Ponb Ouosorun B (pOpMHUpPOBAHHWK COBPEMEHHOW HAy4YHOH KapTHUHBI
mupa. Cuctema OMOJIOTHYECKUX HAYK.

Metonsl mO3HAHUS JKUBOW TPUPOJLI (HAOMIOJEHUE, HSKCIEPUMEHT,
omucaHue, HU3MEpPeHHe, KiaccupuKaius, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX ).

JdeMoHcTpanum:

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

Tabmuiel u cxeMbl: «MeTOAbI MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas padora Ne 1. «Mcmonb3oBaHue pa3TUYHBIX METOJOB IPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U MX OPTaHU3AIUA.

XKupbie cucrembl (OMOCHMCTEMBI) KaK MpPEIMET HU3Y4YCHHsS] OWOJIOTHH.
OTnnune )XKUBBIX CUCTEM OT HEOPTraHUYECKON IPUPOJIBI.

CpoiicTBa OmocucteM W HUX pa3HooOpaswe. YPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJSApHBIH, KIETOYHBIH, TKAHEBbIH, OpPraHU3MEHHBIN,
MOMYJIAMOHHO-BUIOBOM, YKOCHUCTEMHBIN (6MOTreoIeHOTHICCKUM ),
OmochepHbIii.

JdeMoHcTpanum:

Tabmuuet u  cxeMbl: «OCHOBHBIE TIPH3HAKH OJKU3HH», «YPOBHU
OpraHu3aluy )KUBOU IIPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaAB M CTPOEHHE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUYECKHE JIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTBL. BOJia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIIMM BOABI M MHUHEpAJbHBIX BelleCTB B KieTke. llomnmep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CocTaB u cTpoeHune 0e1K0B. AMUHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
HesamennMble W 3aMEHUMBIE AMHHOKHCIIOTBI. AMHWHOKHCIIOTHBIM COCTaB.
YpoBHU CTPYKTYphI OCIIKOBOI MOJIEKYIIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U



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

®epmeHThl — Ouonornueckue Katanuzatopbl. CrTpoenue (depMmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuu@uyHoctb. Kodepmentsl. ButamuHsl.
Otnnuust GepMEHTOB OT HEOPTaHUUYECKUX KaTalIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (TJIOKo3a, pubo3a U Je30Kcupud03a),
nucaxapuabl (caxaposa, JIakTo3a) W ToJMcaxapuibl (Kpaxmall, TJIMKOTEH,
HesuTo103a). buonorndeckue GyHKUMU YTIE€BOAOB.

Jlununapl: TpUrIMuepuasl, Qocpoaunuasl, crepouasl. [ uapoduIbHO-
ruapodoOHble cBoiicTBa. buonornueckue ¢yHkuun aunuaoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB M JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsie kucnorsl: JJHK wm PHK. Hykmeotuapr — MoHOMEpBI
HykJIenHOBbIX KucioT. Ctpoenue u ¢ynknuu JIHK. Crtpoenne u QyHkiuun
PHK. Buast PHK. AT®: ctpoenue u QpyHKIIHUH.

Huronmorust — Hayka o kietke. Kierounas teopus — mnpumep
B3aUMOJICHCTBHS uied U (PaKTOB B HAydYHOM IMO3HAHWU. METOIbI U3Y4YCHUS
KJIETKH.

Knerka kak menoctHas >kuBasi cucrema. OOmMe NpPU3HAKK KIIETOK:
3aMKHYyTasi HapykHas MmemOpana, monekynbl JJHK kak renernyeckuii ammapar,
CUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: 3yKapuoTHYecKass W MpokapuoTtuyeckas. OcoOeHHOCTH
CTpoeHusl IpokapuoTHueckoit kietku. Kinerounast crenka Oakrepuii. CtpoeHue
AYKapUOTUYECKON KJIETKH. OCHOBHBIE OTJIMYUSA PACTUTENBHOMN, KUBOTHOU WU
IpUOHON KIICTKHU.

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KIIETOYHAs CTEHKA, TITUKOKAJIHKC,
ux ¢yaknouu. I[lna3zmatudeckas wmemOpaHa, e€ cBoWicTBA H  (PYHKIIUH.
[Huronnasma u e€ opranouasl. OgHomemOpanHbie opraHouabl kietku: JIIC,
anmapatT [onbmku, nu3ocoMbl. I[lonyaBTOHOMHBIE OPraHOWIBl  KIIETKU:
MUTOXOHAPHUH, MacTuAbl. [IpoucxoxkaeHne MUTOXOHIAPUN M IuIacTUA. Bubl
mwiactua. HemeMOpaHHble OpraHOUIBI KIETKH: PUOOCOMBI, KJICTOYHBIA EHTD,
LEHTPUOJIH, PECHUYKH, KT'YTUKU. DYHKIUH OPraHOUIO0B KIETKU. BKiltoueHusl.

Anpo — perynsTopHblid LHeHTp KiaeTKku. CTpoeHue sapa: siaepHas 000J04Ka,
KapuoIlJia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcopT BEHIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiigen, P. Bupxos,
k. YorcoHn, ®. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.



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

Tabmuipl u cxemsl: «llepronuueckas TabauIla XUMUUYECKUX AJIIEMEHTOB,
«CTpoeHue MOJEKYJIbl BOABIY, «buocuHTes Oenka», «CTpOeHHE MOJEKYIbI
oenkay», «Ctpoenue pepmentay, «Hyknennossie kucinotsl. JJHK», «Ctpoenue
Monekynsl AT®», «CrTpoeHue >yKapuOTHUECKOM KiIeTku», «CrpoeHune
KUBOTHOM  KIETKW», «CTpOEHHE paCTUTENbHON KIeTKW», «CTpoeHue
NPOKAPUOTHYECKON  KIETKW», «CTpoeHue sapa KIETKW», «YTIIEBOIbI»,
«JInmaey.

O6opynoBaHuEe: CBETOBOW MHUKPOCKOI, OOOpYAOBaHUE Jis MPOBEICHUS
HAOIIOJICHUM, W3MEPEHUMN, IKCIEPUMEHTOB, MHUKpOMNpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KIETOK.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

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

JlaGoparopnass pabora No 2. «M3ydyeHue cTpoeHUS KIETOK pPacTCHUH,
KUBOTHBIX U OaKTEepUil M0JI MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpenapaTax u ux
OMHUCAHUE.

Tema 4. ’KnzneneaTeJJbHOCTL KJIETKH.

OOMeH BemecTB, WM METab0IM3M. ACCUMUIAIINS (TUTACTUYECKUM OOMEH)
U JUCCUMWISIMS (PHEPreTHUYeCKuii 0OMEH) — JIB€ CTOPOHBI €MHOIO0 MpoIiecca
MeTtabonu3ma. Poiib 3aKOHOB COXpaHEHHUS BEIIECTB W SHEPTUM B MOHUMAaHUU
MeTaboIu3Ma.

Tuner oOmena BemiecTB: aBTOTpPOodHBI U  TerepoTpodHbIA. Ponb
¢bepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUHN YHEPTUH B KIIETKE.

®orocunte3. CBetoBass u TeMmHOBass ¢a3bl ¢doTocuHTe3a. Peakiuu
doTocuaTe3a. DPdekTuBHOCTh (GoTOCHHTE3a. 3HaueHHWe (oToCcHHTE3a IS
KU3HU Ha 3emsie. BiusHue ycnoBuit cpenbl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 IPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHuHTe3. XEMOCHHTE3UpYoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIA )KU3HHU Ha 3eMIie.

DHepreTuueckuii 0OMeH B kieTke. PaciienyieHue BEUIECTB, BbIACICHUE U
AKKyMYJIMUPOBAHUE OJHEPTUM B KIETKE. OJTalbl JHEPreTHUYECKOro OOMEHa.
I'mukonus. bpoxenne u ero Buabl. KUCIOpOJHOE OKUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
AHEPreTUYEeCKOro 0OMeHa.

Peaknuu matpuyHoro cuHrte3a. ['eHermueckas wuHdopmarus u JHK.
Peanuzanusa renernueckoil mHpopmanuu B kieTke. ['eHeTHYeCKUil KOJ U €ro



corcTBa. Tpanckpunuus — wmarpuudblii cuHTe3 PHK. Tpancmsmus —
OouocuHTe3 Oenka. Otanbl TpaHcusiuuu. KoaupoBanuwe amuHOKHCHIOT. Poib
pubocom B OMocHuHTE3€e OemKa.

Heknerounsle ¢popmbl xu3HU — BUpYChl. MicTopus oTKpbIiTUA BUpPYCcOB (/1.
N. UBanoBckuit). OCOOEHHOCTH CTPOCHUS M >KMU3HEHHOTO IMKJIA BUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, >XKUBOTHBIX W YEJIOBEKA, BBHI3bIBAEMbIC
BUpycamu. Bupyc ummynoaedpunuta yenoseka (BUY) — Bo36ynurens CIIN/a.
OO6OpaTtHast  TpaHCKpUILIMs, peBepTaza ©  uHTerpasa. [Ipodunakruka
pacnpoCcTpaHEeHHs] BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:

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

Tabmuipl u cxeMbl: « Tunel nutanusy, «Metabonuszmy», «MUTOXOHIPUSY,
«HepreTuyeckuii 0oMeny», «Xmoporact», «Potocuntes», «Ctpoenue JJTHK»,
«CTtpoeHne U (QyHKIMOHMpOBaHUE TreHa», «CuHTe3 Oenka», «l eHeTmyecKkui
kom», «Bupycw», «baktepuodarun», «CTpoeHHEe M KU3HEHHBIM LUK BUpYcCa
CIIN/da, 6axrepuodaray, «Permmukamus JHK».

O6opynoBaHue: MOJICIN-aIIUINKalIu «Y 1BoeHHE JIHK u
TpaHCKpuMIusa», «buocunre3 0enka», «CTpoeHHE KIETKU», MOJEIb CTPYKTYPHI
JIHK.

Tema 5. Pa3MHoOkeHMe M MHIUBUYAJIbHOE PA3BUTHE OPTraHU3MOB.

KieTounslii 1iukiI, Win >KU3HEHHBIW UK KiIeTku. MHTepdaza u mMuTos.
[Ipoueccrl, npoTekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBEIN HAaOOp — KapUOTHII.
JIunmonaHBIA M TaIJIOWIHBIA ~ XpOMOCOMHBIE  HAOOpBl.  XPOMAaTHIBI.
[{uTosmornueckue OCHOBBI PAa3MHOKEHUST W HWHIMBUIAYAJIbHOIO PAa3BUTHUSA
OpPraHu3MOB.

Henenue knetku — muto3. Cragun mutosa. [Iponeccsl, mpoucxoasime Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi rTHO€Nb KJIETKHA — aromTo3.

@dopMbI  pa3MHOXKEHUS OpPraHU3MOB: O€cCIoioe © TMOJIoBOE. Bujs
Oecrioloro  pa3MHOXKEHHsI:  JCJICHHE HaJABOE, TMOYKOBAaHWE OJHO- U
MHOTOKJIETOYHBIX, cropooOpa3oBaHue, BEr€TATUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUYCHUE JUIS1 CEJICKLINH.

ITosioBOE pa3MHOXKEHME, €T0 OTIIMYUS OT O€CIOI0TO.

Meiio3. Cranuu meiosa. IIpoueccel, mpoucxosiiue Ha CTaausix Meio3sa.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. buosornueckuii cMbiCa U
3Ha4YECHUE MEH03a.



I'amerorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie kemne3bl: CEMEHHUKHU U SMYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJTOBBIX
KJIIETOK — raMeTr (CIepMaTo30u, SIHIEKIIeTKa) — CIEePMaTOreHe3 U OBOTCHE3.
Oco0eHHOCTH CTPOCHMS SUIEKIETOK W crepMaro3oujoB. OIIog0TBOPEHHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHAIBHOTO PA3BUTHUS Y MIO3BOHOYHBIX KUBOTHBIX:
npoOJeHue, racTpyisinus, opraHorenes3. [loctamGpuonanbHoe pa3Butue. Turbl
MOCTAIMOPHUOHAIIBHOTO PAa3BUTHS: MpsMOe, HempsiMoe (JIM4ruHOuYHOE). BrnusiHue
Cpebl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE BHI3BIBATH BPOXKIEHHbBIC
YPOACTBA.

Poct u pasButue pactennii. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmumpl u cxembl: «DOpMBbI Pa3MHOXKEHHS OpPraHU3MOBY, «J[BoitHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kineTku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenue xpomocombly, «Kierounbslii ukiny, «Permukanus JJHK», «Mutos»,
«Meito3», «IIpsiMoe u HenpsMoe pa3BUTHEY, «l 'aMeTOreHe3 y MIEKOTUTAOIINX
U 4esioBeKa», «OCHOBHBIE CTaIUM OHTOTE€HE3a».

O6opynoBanue:  MUKpPOCKON,  Mukpompenaparsl  «CriepMaTo30uabl
MJIEKONUTAOUIEro», «SlinexkneTka wmiekonutawmero», «Kapuoknnes B
KJIETKaX KOpEIKa JyKa», MarHUTHasE MOJAENIb-alIUIuKaus «JleneHue KIeTKny,
moaenb JIHK, Monens meradazHoit XpoMOCOMBEL.

JlaGopaTopHble M NpaKTH4YeCKUE PA0OThI:

JlaGoparopnas pab6ora Ne 3. «HaGmronmeHue MuTOo3a B KJIETKaX KOHUMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopras pa6ota Ne 4. «M3yueHne CTpPOCHHS TMOJOBBIX KIECTOK Ha
TOTOBBIX MUKpOIIpENaparaxy.

Tema 6. HacsieACTBEHHOCTh U HI3MEHYNBOCTH OPraHNU3MOB.

IIpenmer wm 3amaun reHetuku. HMcropuss pasButuss reHetuku. Poib
LIUATOJIOTUA U 3MOPHUOJIOTUU B CTAHOBJICHHHM T'€HETUKH. BKiaa poccHilcKuX H
3apyOeKHBIX  YY4E€HBIX B  pa3BUTHE TEHETHKH. MeToAsl TEHETHKHU
(TMOPUIONOTHYECKUH,  IUTOTCHETUYECKHH,  MOJICKYJISIPHO-TEHETHICCKUI).
OcHOBHbIE T€HETHUECKHE OHATHUS. ['eHeThUecKass CMMBOJIMKA, UCIIOIb3yeMasl B
CXeMax CKpPELIMBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBAaHUsA  MPU3HAKOB, YCTAHOBJIEHHbIE [
Mennenem. MoHOrHOpHUIHOE CKpelIMBaHUE. 3aKOH €IUHO-00pa3usi ruOPUI0B



MepBoro mnokojeHus. [IpaBuino TOMHUHUPOBaHMS. 3aKOH paCIICTUICHUS
npu3HakoB. ['unoresa yuctorel ramet. [1oaHOE U HEMOIHOE TOMUHHUPOBAHUE.

JurubpunHoe CKpeluBaHuWe. 3aKOH HE3aBUCHMOIO  HACJIEIOBAHUS
npu3HakoB. lluToreHeTnyeckue OCHOBBI  JTUTHOPUAHOTO  CKpEIIMBAHMUS.
AHanusupyroniee CKpEILMBaHUE. Hcnonb3oBanue AHAJIU3UPYIOLLETO
CKpeIIMBaHUS ISl OPEIeSICHHs] TEHOTUIIa 0COOU.

CuemnieHHoe HacienoBaHue npusHakoB. Pab6ora T. Moprana mno
CLUEIUICHHOMY HAacCJleJOBaHHI0 TeHOB. Hapylienue cirenjeHuss TE€HOB B
pe3yJibTaTe KPOCCUHIOBEPA.

XpoOMOCOMHAasi TEOpHUs HACIEICTBEHHOCTH. [ eHeTUUeCKHUE KapThl.

I'enetnka nosia. XpoMOCOMHOE ONpPEAEIEHUE T0J1a. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMoraMeTHsle MW TeTeporaMmeTHbie opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLETVICHHBIX C TTOJIOM.

N3MeHYHBOCTb. Bunasr W3MEHUYMBOCTH HEHACJICICTBEHHAs u
HaclencTBeHHas. Ponb  cpeapl B HEHACHEJACTBEHHOM  M3MEHUYMBOCTH.
XapakTepucTuka MOAU(UKAIMOHHONW H3MEHUYMBOCTH. BapHwallmoHHBIN psg H
BapualMmoHHas KpuBag. Hopma peaknuu npusHaka. KoiauyecTBeHHbIE W
KaueCTBEHHbIE MPU3HAKU M WX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON
M3MEHYHUBOCTH.

HacnencrBenHasi, uiu reHOTHUIIMYECKas, H3MEHUYMBOCTh. KoMOMHaTHBHAS
U3MEHYMBOCTh. Melo3 W TIOJIOBOM TpollecC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTH. MyTallMoHHass W3MEHYMBOCTh. Kitaccudukanus MyTamui:
F€HHBbIE, XPOMOCOMHBIC, T€HOMHBIE. YacToTa W TPUYUHBI MYyTalUH.
MyTtarennbsie (GakTophl. 3aKOH TOMOJOTHYECKUX PSJIOB B HACJICIACTBEHHOU
n3meHunBocty H. M. BaBuioga.

BHesnepHas HacIeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetrnka 4denoBeka. Kapuotun yenoBeka. OCHOBHBIE METOJIbI T€HETUKU
YEJI0BEKa: reHeaJornuecKui, OJIM3HEIIOBBLIH, IIMTOT€HETUYCCKUH,
OMOXMMUYECKUH, MOJIEKYyIsipHO-TeHeTndeckuil. COBpEMEHHOE OIpe/eICHHE
FEHOTHIIA: MOJIHOTEHOMHOE CEKBCHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHUCJIIE C
nomonisio IT[P-anammu3a. HacnencTBenHble 3a00JieBaHUS 4YeJIOBEKAa: TI'CHHBIC
0oJie3HH, OOJIE3HN C HACIIEACTBEHHOHN MPEAPACTIONOKEHHOCTRIO, XPOMOCOMHBIC
oome3nn. ComaTWyeckue W TeHepaTUBHBIC MyTanuud. CTBOJIOBBIE KIICTKH.
[TpuHIHITBET 310pOBOTO 00pa3a KU3HU, TUArHOCTUKH, MPO(MIIAKTUKY U JICUCHHUS
reHeTH4ecKkux OoJie3He. MeIUKo-reHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIUIMHCKOW TEHETUKW B TMPEAOTBPAIICHUM M JICUCHUH T'E€HETUYECKUX
3a00JIEBaHMI YeJIOBEKA.

JdeMoHCcTpanum:



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

Tabmumpt u  cxembl: «MOHOTHOPUAHOE  CKpEIIUBAaHUE U  €r0
LIUTOTCHETUYECKAsd OCHOBa», «3aKOH PACHICIUICHUS U €ro IUTOTCHETUYECKas
OCHOBa», «3aKOH YHCTOThI TramMer», «JurubpuaHoe  CKpeIIuBaHHEY,
«lluTtonornyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpellMBaHUsS»,  «Meio3y,
«B3anMoieicTBUE aJUICNIbHBIX TE€HOB», «l'€HETHUYEeCKHEe KapThl pAaCTCHUH,
KUBOTHBIX M YEJIOBEKa», «l'€HeTHKa MoJia», «3aKOHOMEPHOCTH HACJIEAOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTumbl uenoBeka M KUBOTHBIX», «Buubl
U3MEHUYUBOCTHY, «MoaudukalmoHHas U3MEHUYUBOCThY, «HacnenoBanue pesyc-
dakTopay, «['eHeTuka rpyrm Kpopu», «MyTalluOHHAsE ©3MEHUUBOCTH.

O6opynoBanue: Mojenu-aniukauuu «MOHOTHOpUIHOE CKpEIIMBAHUE,
«Henonnoe pomuHMpoBaHuey», «Jlurubpuanoe ckpemmBaHuey, «llepekpéct
XpOMOCOM», MUKPOCKON M MuKpormnpenapaT «/pozoduna» (Hopma, myranuu
(bopMBI KPBIIILEB M OKPACKH TeJa), TepOapuii «I'opox MmoceBHOM.

JlaGopaTopHble M MpaKTHYeCKUe PadOThI:

JlabGoparopnas pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopHass pabora Ne 6. «lM3yueHue MoaMUKAITMOHHON
U3MEHYUBOCTH, TOCTPOECHHE BAPUALIMOHHOIO PAJIa U BAPUALMOHHON KPUBOM.

JlaGoparopnas pa6ota Ne 7. «AHanuU3 MyTaruii y 1po30¢uiibl Ha TOTOBBIX
MUKpOIIpEenapaTaxy.

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

Tema 7. Cenekniusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak Hayka U MPOUECC. 3apOKICHUE CEEKLIUU U JTOMECTUKAIU.
VYuyenne H. WM. BaBwioBa 0 ULEHTpax NPOUCXOXKACHUS U MHOroooOpasus
KyJbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIECHUS JOMAITHUX KUBOTHBIX. COpT,
opoja, ITaMM.

CoBpeMeHHbIE METObI CENEKIUUA. MacCOBBIM U MHIUBHIYaTbHbBINA OTOOPHI
B CEJICKLIIMH PACTEHUN M >KMBOTHBIX. OlEHKa 3KCTepbepa. bau3kopoacTBEHHOE
ckpemmBanue — wHOpuAWHT. Uncras nuaus. CKpeniuBaHUE YHCTHIX JIMHHMA.
I'eTeposuc, nnm rubpuanas cuia. HepoacTBeHHOE CKpelMBaHie — ayTOPUIUHT.
Otnanénnas ruOpuamuzauus U €€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
MOJy4YEHUE TMOJUIUIONAOB. J[OCTHKEHUS CEeNeKUMU pPACTEHUM, >KUBOTHBIX H
MHKPOOPTraHU3MOB.

buoTtexHonorus kak oTpaciib NPOU3BOACTBA. | €HHAs MHXKEHEpUs. DTambl
co3nanusi pekomOuHantHOM JIHK u TpaHcrennnix opraHu3moB. KierouHnas



umkenepus. KieTouHnele KyabTyphl. MUKPOKIOHAIBLHOE  PA3MHOXKEHHE
pactenuii. KiloHHpOBaHHWE BBICOKOMPOAYKTUBHBIX CEIBCKOXO03IUCTBEHHBIX
OpraHu3MOB. OJKOJOrM4Yeckue u 3tuyeckue mpoodiemel. MO — reHetuuecku
MOUMUITIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

Iloptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmumpel U cxeMbl: kKapta «LleHTpbI TPOUCXOXKACHUS U MHOT0OOpas3us
KyJIbTYpHBIX pacTeHuit», «llopoasl moMamHMX KUBOTHBIX», «CoprTa
KyJIbTYPHBIX pacTeHuity», «OtnanéHHas rudpuausanusy, «PaboTel akageMuka
M. ®. UBanoBay, «Ilomumnongus», «O0BeKTEI OMOTEXHOJIOTUNY, «KieTouHbIe
KyJIbTypbl U KJIOHHpOBaHUE», «KOHCTpyupoBaHWE U TEPEHOC TEHOB,
XpOMOCOM).

O6GopynoBaHue: MYJSDKA IIJIOJIOB M KOPHEIUIOAOB JUKUX GOpM U
KyJIbTYPHBIX COPTOB pacTeHui, repoapuii «CenbcKOX035MCTBEHHBIE PACTCHUSY.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Okckypcuss «OCHOBHBIE METOJBl U JOCTHIKCHUSI CEJICKIIMM PACTCHUN U
KUBOTHBIX  (HAQ  CEJIEKIIMOHHYIO  CTaHIHIO, IieMeHHyro  depmy,
COPTOMCITIBITATEIbHBIA yYacTOK, B TEIUIMYHOE XO3SIMCTBO, J1ab0opaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

11 KIJACC

Tema 1. DBoIIOIIMOHHAA OMOJIOT S,

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

CBugerenbcTBa 3BONIIOLMU. [laneoHTOMOrMUECKHE: TOCIEI0BATEIBHOCTD
MOSIBJICHUSI BUJOB B TAJICOHTOJIOTHYECKOW JIETOMHCH, TMEPEXOIHBIE (POPMBI.
buoreorpadguueckue: cxonctBo W paznuuue ¢GayH u (QIOp MaATEPUKOB H
OCTpPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M PA3NTUYMS SMOPHOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHMU3MOB HACIJIEICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTeH Yy BCeX
OpraHU3MOB.

OpomonroHHas Tteopust Y. JlapBuna. IIpeanochbliku BO3HUKHOBEHUSA
JapBUHU3MA. JIBMXKYIIME CHIIBI 3BOJIIOIMU BUJIOB 1O JlapBuHY (M30BITOUHOE



pa3MHOXXEHUE npu OTPaHUYEHHOCTHU pecypcos, HEoIpeaeneHHas
M3MEHYMBOCTh, OOpHOA 3a CyIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Bosionuu (CTD) u e€ 0OCHOBHBIE MTOJIOXKEHUS.

MuxkposBotornus. [Tonmynsiiusa kak e1MHUIA BUJIa U SBOJIIOIUH.

JIBrkytue cuiibl ((aKTOphl) PBOJIIOIUMA BUJOB B pUpoje. MyTalmoOHHbII
MpoIeCC U KOMOWHATHUBHAS M3MEHUYMBOCTh. [lomynsiinoHHbIE BOJHBI U Jpehd
reHoB. M3oms1ust U Murparusi.

EcrectBennsiit or00op — Hampaisitouuii gakrop sBosoruu. Dopmbl
€CTEeCTBEHHOT0 0TOOpA.

[Tpucnoco6eHHOCTh OPraHW3MOB KaK pe3yJbTaT 3BoJOIUU. [IpumMepsl
IpUCTIOCOOJIEHUM Y Oprannu3MoB. ApoMop(h03bl U UTUO-aJaANI TAIIUH.

Bun wu Bumoo6pazoBanme. Kputepuu Buma. OcHOBHBIE (POpMBI
BUI000pa30oBaHusi: reorpauyeckoe, IKOJIOTHUECKOe.

MakposBomtorusi. Dopmbl  BOJIOIUU:  (PUIETHYECKAs], JIUBEPreHTHAS,
KOHBEpTeHTHasl, napasienasHas. HeoOpaTuMoCTh 3BOIOIMH.

[Ipoucxoxnenue oT HeCIeaIu3upOBaHHBIX IPEIKOB.
IIporpeccupyromas cnenuanu3anus. AJanTuBHas paguanus.
JdeMoHcTpanum:

IToptpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkenb, . Mromep, A. H. CeBep1ios.

Tabmumelr u  cxembl: «Pa3BuTue OpraHUYecKoro wMupa Ha 3emiey,
«3apOoIbIIIN MO3BOHOYHBIX KUBOTHBIXY», «ApXeonTepukKcy, «PopMbl 00pbOBI 3a
cymecTBoBaHue», «EcTecTBeHHBIM  0TOOpP», «MHOroobpasue COpTOB
pacTeHun», «MHuoroobpazue Opo JKUBOTHBIX), «Ilomysstuum»,
«MyTanmoHHas U3MEHYHBOCTBY, « ApoMopdh o3y, «anoananranuny», «O0mas
nereHepauus», «JBwxkymmne cunbl sBomonun», «Kapra-cxema MapuipyTa
Iy TEIIECTBUS 4. JlapBuHay, «boprba 3a CYLIECTBOBAHUEY,
«IIpucnocoOneHHOCTh OpraHu3MoBy», «l'eorpadudeckoe BUAO0Opa3OBaAHUE,
«IKOJIOTHYECKOE BU000PA30BAHUE.

O6opynoBaHue: KOJJICKIIUS HACEKOMBIX C PAa3IMYHBIMU TUIIAMHU OKPAaCKH,
Ha0op MIOAOB U CeMsH, KoJeKus «IIprumepsl 3alIUTHBIX MPUCIIOCOOICHUN Yy
KUBOTHBIX», MOJieNib «OCHOBHbBIEC HAIIPABICHUS SBOJIOLMNY», 00bEMHAS MOEIb
«CTpoeHue TOJIOBHOT'O MO3Ta O3BOHOYHBIX.

buoreorpaduyeckas kapra Mmwupa, KoJeKmus «DOpMBI COXPaHHOCTH
HCKOMAEeMbIX JKMBOTHBIX M pacTeHWi», Mmojnenb amnmiukanus «llepexpéct
XpOMOCOM», BJIaxHble mnpenaparsl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKpornpenapaT «JIpo3zoduiia» (Hopma, MyTauuu GopMbl KPbUIBEB U
OKpackH Tena).



JlabopaTopHble U NpaKTHYeCKHe padoThI:

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

Jlaboparopnas padota Ne 2. «OnucaHue MpUCIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pasBUTHE )KM3HHM HA 3emuie.

JloHay4YHBIE NPEICTABICHUSA O 3apOKICHUM XU3HU. HayuyHble runmoTesbl
BO3HMKHOBEHUS >KM3HU Ha 3emie: aOuoreHe3 M MaHCIepMus. XUMHUYecKas
HBOMIIOIUSI. AOMOTEHHBIM CHUHTE3 OPraHUYECKHX BEIIECTB M3 HEOPTraHUYECKHUX.
OKCIIEpUMEHTAIBHOE TMOJATBEPKICHUE XUMUYECKOW 3Boyouuu. HauvanbHble
sTanbl Ouonornueckoi sBomtouuu. ['mnoresa PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYp U BOSHMKHOBEHHME MPOTOKIETKHU. [lepBble KIETKH U UX
sBONMIOLMS. DOPMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTraHU3MOB.

PazButre xu3Hu Ha 3emiie o pam u nepuonam. Karapxei. Apxeiickas u
npoTtepo3oiickas 3pel. [laneosoiickas 3pa U e€ mnepuoabl: KeMOpPUHCKHIA,
OPAOBUKCKHM, CHITYPUUCKUN, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHI.

Me3o30Kckas 3pa v €€ NepUobl: TPUACOBBIMN, FOPCKUH, MEJIOBOM.

KaitHo3olickass 3pa W €€ TepuoAbl: MAJCOrCHOBBIA, HEOTCHOBBIN,
AHTPOIIOrE€HOBBI.

XapaKTepUCTUKA KIUMaTa U reoJornuecKux npoueccoB. OCHOBHBIE ATaIlbl
ABOJIIOIIUU PACTUTENBHOTO U KMBOTHOTO MUpa. ApoMopd03bl y pacTeHUN U
XKUBOTHBIX. [losIBIE€HUE, pacBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYecKOro MHpa KaK OTpakeHHe 3BOIOLMU. OCHOBHBIE
CUCTEMATHYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOLIMSL ~ 4YeJoBeKa.  AHTpONOJOTHS  Kak  Hayka.  Pa3Butue
OPEACTaBICHUA O  MPOUCXOXKICHUM  4YelloBeKa. MeToabl  U3y4YeHUs
anTponoreHe3a. C(CxoxctBa M pa3iauuMs — 4YEJIOBEKA M JKUBOTHBIX.
CucreMaTnyeckoe NoJI0KEHUE YETI0BEKA.

HBuwxymue  cunbl  (dakTopsl) — aHTpomoreHeza.  HacrmencTBeHHas
U3MEHYMBOCTh U €CTEeCTBEHHBIH 0TOOp. OOIIeCTBeHHBI 00pa3 KHU3HHU,
M3TOTOBJICHUE OPYIHUN TPYAA, MBILIJICHUE, PEYb.

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

Yenoseueckne packl. OCHOBHbIE OONbIIME pachl: €BPOTCOUTHAS
(eBpasumiickasi), Herpo-aBCTpajouJiHasi (PKBAaTOpUalbHAas), MOHIOJIOUHAS
(azuarcko-amepukanckas). YepTbl NPUCHOCOOIEHHOCTH  MpeAcTaBUTENEH



YeJIOBEUYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHUs. EIMHCTBO YEIOBEUECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

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

Tabnmuup! 1 cxeMbl: «Bo3aukHoBeHne CoaHEYHOM CHUCTEMBI», «Pa3BuTie
Opranu4eckoro Mwupa», «PactutenbHas kinetka», <«OKUBOTHasi KIETKa»,
«IIpokapuotnueckas kieTka», «CoBpeMEeHHasi CUCTEéMa OPraHUYECKOr0 MUPay,
«CpaBHEHHE AHATOMHYECKUX YEPT CTPOCHHUS YEJIOBEKAa U UYEJIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHBIE MeCTa MaJEOHTOJOTUUYECKUX HAXOJOK IPEIKOB
COBPEMEHHOT0 ueloBekay, «JlpeBuelimue moau», «JIpesaue moan», «lleppoie
COBpPEMEHHBIE 01N, «YeroBeueckue pach».

O6GopynoBanue: wmymsoku — «IIpoucxokaeHue  denoBeka»  (OFOCTHI
aBCTpAJIONMUTEKA, MUTEKAHTPOIIA, HEeaHIepTablla, KPOMAHBOHIIA), CJICTKUA WJIH
U300pakeHUsT KaMEHHBIX OPYAMH TMEePBOOBITHOTO YeoBeKa (KaMHU-UYOIIIEPHI,
pyouna, ckpebsia), TEOXpOHOJOrMYeckas TaOnuia, KOUICKIUS «DopMbl
COXPaHHOCTH MCKOTIA€MBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

[Ipaktuueckas pabora Ne 1. «M3yueHue uckomnaeMbIX OCTaTKOB pacTeHUHN
Y ’KUBOTHBIX B KOJUICKLIHIX).

DKCKypcHsi «IBOJIIOLMS OPraHUYEeCKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHBIN WM KpaeBeAYECKUI My3€eil).

Tema 3. Opranu3msl 4 OKpYyKAaKIIasi cpeaa.

OKOJOTUsl Kak Hayka. 3aJaud W pa3lielibl  JKOJIoTWM. MeTonbl
AKOJIOTUYECKUX HCCIEOBAHHUI. DKOJIOrMY€CKOE MUPOBO33PEHUE COBPEMEHHOIO
YeJ0BeKa.

Cpenpl oOUTaHMSI OPTaHU3MOB: BOJIHASI, HA3€MHO-BO3AYIITHAS, TTOUYBCHHAS,
BHYTPUOPTraHU3MEHHAsI.

Okonornueckue ¢akropel. Knaccudukanus skomorudeckux (HakTopoOB:
abnotnyeckue, OMOTHYECKHME W AaHTPOMOTEeHHBIC. J[elcTBHE HSKOIOTUYECKUX
(aKTOpOB Ha OPTaHU3MBI.

Abuotnueckue (bakTOopHI: CBET, TEeMIleparTypa, BJIAYKHOCT.
®dotonepuoausM. I[lpucnocobieHus OpraHU3MOB K JEWCTBHIO aOMOTHUYECKUX
¢dakropoB. bruonornueckue puTMBI.

buotnueckue  ¢aktoppl. Buasl  OMOTHYECKMX  B3aUMOJACHCTBHIA:
KOHKYPEHIUSI, XHUITHUYECTBO, CcuMOMO03 u ero d¢opmel. [lapazutuswm,
Koomepanus, MyTyallu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).



AMeHcanu3M, HEWTpaau3M. 3Haue€HHEe OUOTHUYECKUX B3aUMOJCUCTBUN IS
CYILIECTBOBAHUSI OPTaHU3MOB B IMPUPOJHBIX COOOIIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTHKHU monyisiiuud. (OCHOBHbIE TOKa3aTelu
MONYJISIIIUU: YUCIECHHOCTh, TMJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[MHaMuka 4ucIeHHOCTH MONYJISIUU U €€ peryJIsiusl.

JdeMoHcTpanum:

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

Tabmuip u cxembl: kapra «IIpupoansie 30HbI 3emiuny, «Cpeabl OOUTaHUS
opranuzMoBy, «®Doronepuoguzm», «llonmynsuun», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTH NONyJaiuu uHdy3opun-tydenskuy, «llumniesbie nenmy.

JlaGopaTopHble M MpaKTHYecKUe PadoThI:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTCHUMN
U3 Pa3HBbIX MECT OOUTAHUS.

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

[Ipaktuueckas pabora Ne 2. «[lomcu€r miIoTHOCTH MOMYJSLUUNA Pa3HBIX
BUJIOB PACTEHUI.

Tema 4. Coob1iecTBa M 3K0JI0rHYEeCKHE CHCTEMBI.

Coo01iectBO opranu3MoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BUIOBas,
npocTpaHCTBeHHAs, Tpoduueckas (mumieBas). Bunbli-nomunantel. Csi3u B
OuoIEeHo3e.

Okonoruyeckue cucteMbl (d9kocucteMbl). llonarue 00 skocucreme u
ouoreorneHoze. MDyHKIMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOAYIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopor BemIECTB H TIOTOK SHEPrUU B
skocucteme. Tpodudueckue (MUIIEBbIC) YPOBHU dKOcUcTeMBI. [lumeBsie nenu u
cetu. OCHOBHBIE TIOKa3aTelud OSKOCHCTEMBbI: Ouomacca, MPOAYKIIHS.
DKOJOTUYECKUE THPAMUJBI: TPOAYKIIUU, YUCICHHOCTH, OnoMacchl. CBOMCTBA
AKOCHUCTEM: YCTOMUUBOCTh, CAMOPErYJIsilus, pazsutue. CyKueccus.

[Ipuponnble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p U PpeK. OIKocHCTeEMa
XBOMHOTO WM LIMPOKOJIIMCTBEHHOIO JIeca.

AHTpPOIIOTEHHBIE  JKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonoruueckoe u X035MCTBEHHOE 3HAYEHHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (aktop ycroumBoctu 3KocucTeM. CoxpaHeHHE
OMONOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYyenne B. U. Bepnanckoro o 6uocdepe. ['panutipl, coctaB U CTpyKTypa
ouoceprr. KuBoe BemectBo u ero pynkmuu. OcobeHHOCTH OHMOChEphl Kak
100anbHON 3KOCUCTEMBbl. J[MHAMHUUYecKoe paBHOBECME M OOpaTHas CBSI3b B
ouocdepe.



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

UenoBeuectBO B Ouochepe 3eMiu. AHTPONOreHHbIE W3MEHEHHUS B
ouocdepe. ['ModanbHBIE SKOJIOTMYECKUE TTPOOTIEMBI.

Cocy1iiecTBoBaHue MIPUPOBI u YEJI0BEYECTBA. CoxpaHnenue
OuopasHooOpa3usi Kak OcHOBa  ycTouumBocTH  Ouocdepsl. OcHoBa
pallMOHATILHOIO YIpPaBJICHUS MPUPOJHBIMU PECYpCaMU M HUX HMCIOJIb30BaHHUE.
JlocTmxeHus: OMOJIOTUU U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

[Toptpetsl: A. k. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuipl u cxemsl: «llumessie nenmny, «brUOIEHO3: COCTAaB U CTPYKTYypay,
«IIpuponubie coobmecTBa», «llenn mutranus», «IKOJIOrHUYECKas] MUPAMUIAY,
«buocepa um  dyenoBek», «IKocHCTEMa UIUPOKOIUCTBEHHOTO  JIEcan,
«JKocucTteMa XBOWHOro Jjecay, «buoneHo3d BomoéMay, «ATpPOLEHO3Y,
«IIpumepHBIE aHTPONOTCHHBIC BO3ACHCTBHS Ha MNPUPOAY», «Baxuewue
MCTOYHUKU 3arpsi3HCHUS] BO3JyXa U TPYHTOBBIX Boja», «[louBa — BakHewias
cocTapistomas ouochepb», «DakTophel nerpaganuu mouBy, «llapHUKOBBIN
ahdexr», «DakTopbl PATMOAKTUBHOTO 3arps3zHeHuss Oumocdepw», «OOmas
CTpyKTypa Omocheps», «Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIN
sKkpaH ouocdepo», «KpyroBopor yriaepoaa B 6uochepe», «kKpyroBopor azora B
IPUPOIEH.

O6opynoBanue: MoJienb-anTuiuKanusa « TunuyHeie OMOLEHO3bI», repbapuii
«PactutenpHble  cooOmiecTBa», Kojuiekumu — «buoreHos», «Bpenurenu
BAXHEHIINX CEIbCKOXO3AMCTBEHHBIX KYIbTYyp», TepOapuu U  KOJUICKIIUU
pacTEeHU W KMBOTHBIX, IPUHAIJICKAIINE K PA3HBIM SKOJOTMUECKUM TpYyIIIaM
onHoro Buaa, KpacHas xkuura Poccuiickoit ®exneparuu, u300pakeHUs
OXpaHSAEMbIX BUJIOB PACTCHUHN U KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BMOJIOTN HA BA30BOM VYPOBHE CPEIAHEI'O OBIIEI'O
OBPA30OBAHHIA

Cornacio ®I'OC COO, ycraHaBiaMBalOTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHHUSI OOYyYalIIUMHUCA MPOrpaMM CpeaHero oO0mero oOpa3oBaHUS:
JMYHOCTHBIM, METAIMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType JTUUHOCTHBIX pe3yIbTaTOB OCBOCHHMS npeamera «buonorus»
BBIZICJICHBI ~ CJCAYIOIIME  COCTaBIISIONIME:  OCO3HaHWE  OOYyYarolUMUCS
POCCHUMCKONW TPaXKITAHCKOM HJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITEJTLHOCTH M CaMOOTPEICIICHUIO, HAIMYUE MOTHBALUU K OOYYCHUIO
OMoJIOTHH, 1IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TpaaulIMil  pa3BUTHS
OMOJIOTMYECKOTO  3HAaHMWS, TOTOBHOCTh U  CIHOCOOHOCTh  OOYYarOUIUXCS
PYKOBOJCTBOBATbCS B  CBOEM  JAEATEIBHOCTH  II€EHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMH, MPUCYIIUMH CUCTEME OMOJIOTHYECKOTO O0Opa30BaHUs, HAJIUYME
HKOJIOTHYECKOTO TMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LEJIM WU CTPOUTH
KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpenMeTa «buonorus» IOCTUTarTCs
B €JMHCTBE Yy4eOHOW M BOCIUTATEIHHOM MESITEIHHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMU POCCUHCKHUMHU COLMOKYJIbTYPHBIMH, HUCTOPUUECKUMH H
TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, TPUHITHIMU B OOIIIECTBE NIPABUIIAMH U
HOpMaMHM TIOBEICHMsI W  CIOCOOCTBYIOT  MpoIleccaM  CaMOIO3HAHUS,
CaMOBOCIIUTAHUSI U CaMOPa3BUTHS, PA3BUTUS BHYTPEHHEN MO3ULUU JIMYHOCTH,
MaTpUOTH3MA, YBAXKEHUA K 3aKOHY U IIPABOIOPANIKY, YEJIOBEKY TpyAa H
CTapiieMy TMOKOJCHUIO, B3aWMMHOTO YBaXXEHHUS, OCEPEKHOTO OTHOIICHHS K
KYJbTYPHOMY HACJIEAUIO W TPAJAULUAM MHOTOHAIMOHAIBHOIO HApoJa
Poccuiickoit @enepannu, NpUpoOIe U OKPYKAOIIEH Cpee.

JIndHOCTHBIE pPE3yNbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSI C(HOPMUPOBAHHONW BHYTPEHHEW TMO3WIMENH JIHMYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPUCHTAINH, MO3UTUBHBIX BHYTPCHHHX YOCKICHHM,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM LEHHOCTSM POCCHIICKOrOo OO0IIecTBa,
paclIMpeHue >KU3HEHHOrO OIbITa W ONbITA JEITEIbHOCTH B IPOLECCE



peanu3aii OCHOBHBIX HAIPaBICHUN BOCHUTATEIBHON NESTEIBLHOCTH, B TOM
YHUCJIE B YACTH:
1) rpaaaHCKOr0 BOCIMTAHUS:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIMM  OOy4aromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJ€HA POCCUICKOrO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YBa)KCHHE
3aKOHA W TIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW [ESITEIBHOCTU MPU CO3JaHUU
y4eOHBIX TPOCKTOB, PEIICHUN YIECOHBIX U MO3HABATEIbHBIX 3a/1a4, BHINOTHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMpENEsTh COOCTBEHHYIO TMO3UIIMIO [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSITH €€;

YMEHHUE YUUTHIBATh B CBOUX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHS JIIOJICH C pa3HBIMHU YOSKICHUSIMU, KYJIbTYPHBIMHU IIECHHOCTSIMU
U COITMATILHBIM TI0JIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEI0BATEIbCKUX 3aJlad, YBAXUTEIHLHOTO
OTHONIEHUS] K MHEHUIO OIIMOHEHTOB MPH OOCYKIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UJECHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY HApoly, YyBCTBa OTBETCTBEHHOCTH IMEPE]
Ponunou, ropmoctu 3a cBOM Kpad, CBOK PoauHy, CBOM S3BIK M KYJBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
MPUPOJIbI, TOCTHXKEHUsIM Poccun B Hayke, UCKYCCTBE, CHOPTE, TEXHOJIOTHUSX,
TpyAe;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUUCKHX YUYEHBIX B CTAHOBIEHUE U
pa3BUTHE OWOJOTWHW, MOHUMAHUS 3HAYCHHS OWOJOTUM B TIO3HAHWUU 3aKOHOB
MPUPOBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiHas yOexxJIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3amuTe OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cyap0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE YXOBHBIX EHHOCTEN POCCUMCKOTO HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUYECKOTO TTOBEICHNUS;

CIOCOOHOCTh OLICHMBATH CUTYAI[MI0O U MPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;



OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTENSAM, CO3JAHHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTI'O NIPUHSATHS LIEHHOCTEW CEMENHOU KU3HU B COOTBETCTBUHU C
TpaauLUusMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAaHWE HMOLMUOHAIBHOTO BO3JCHCTBUS JKUBOW NPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)XEHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) pusuveckoro BocnuTaHus, GopMUPOBAHUS KYJIbTYPbI 310POBbS U
IMOLUMOHAJIBLHOIO 0JIATOMOJYYHs:

MOHUMAHUE W peanu3alus 3J0pOBOTO M 0Oe3omacHOro obpasa KU3HH
(3mopoBoe  mUTaHWE, COOJIIOJICHUE TUTUEHUYECKUX TIPaBUII U HOPM,
cOaTaHCUPOBAHHBIN PEXKUM 3aHATHH H OTAbIXa, peryisipHas Quznueckas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHS K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

NOHUMAHHWE LEHHOCTH TMpPaBWI WHIWBUAYAIBHOTO W KOJUIEKTUBHOTO
0e30macHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOMUX 3I0POBBI0 M KU3HU
JIIO/IeH;

OCO3HAHHWE  TMOCJHEACTBUA W  HENPUATHUS  BPEIHBIX  IMPUBBIUEK
(yrmoTpebeHus aqKoroJisi, HAPKOTHKOB, KypeHHS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTHUBHOU NEATEILHOCTH TEXHOJIOTHYECKON W COIMAIILHON
HaIPABJIEHHOCTH, CIIOCOOHOCTH MHULIMUPOBATH, IJIAHUPOBATh u
CaMOCTOSITEJIbHO BBINIOJIHATH TAKYIO AEATEIbHOCTD;

UHTEpEeC K pa3nudHbiM chepam mpodecCHOHAIBHON JesSTEIbHOCTH,
YMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOp OyayIieil mpodeccuu U peain30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TJIaHbI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpPa30BaHUI0O M CamMOOOpPa30BaHUIO HA
MPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTMUYECKHU 11e71ec000pa3HOe OTHOUIEHHWE K MPHUPOJE KAaK HUCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;



MOBBIILIEHUE YPOBHS HKOJOTMYECKOM KyJbTYphl: NPUOOPETEHUE ONBITA
IUIAHUPOBAHUS TOCTYNKOB W OLIGHKM KX BO3MOXXHBIX TOCIHEIACTBUN IS
OKPYKAIOIIEN CPEBI;

OCO3HAaHME II100aJTBHOTO XapakTepa dKOJIOTMYEeCKUX MpoOjeM U MyTel ux
pELICHMUS;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPHOOpETaEMBbIE MPU H3YYEHUU OUOJIOTUU
3HaHMSI U YMEHHS MpH pPEHIeHUH MpoOJeM, CBS3aHHBIX C pPalUOHAIbHBIM
OPUPOIOIOJIb30BaHUEM  (COONIOZICHHE TpaBUJ TOBEJIEHUS B  NIPHUPOJE,
HAIpaBJICHHBIX HAa COXPAHEHHE PABHOBECHUS B JKOCHUCTEMAaX, OXPaHy BHJIOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HEMpHUATUE JACHCTBUM, NPUHOCAIIMX BpEl OKpYXKarouen
OPUPOJHOHN Ccpefie, yMEHUE MPOTHO3UPOBATH HEOJArONPUATHBIE SKOJIOTHYECKUE
MOCIICJICTBUS MIPEANPUHUMAEMbIX IEUCTBUI U MPEOTBPAIATh UX;

HAJIMYME Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHHS, HKOJIOTHYECKOM
KyJbTYphl, OMNBITA JAESITEIILHOCTH HKOJIOTHYECKON HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B MO3HABATEIIbHONM, KOMMYHUKATUBHON U COLIMANBHOM
NPaKTUKE, TOTOBHOCTHM K YYacTHIO B TNPAKTUYECKOW  JEeATEIBHOCTU
AKOJIOTUYECKOI HAIlPaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAaKTHKW, OCHOBAHHOTO Ha AHAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B IMOJHMKYJIbTYPHOM
MUpE;

COBEPIICHCTBOBAHUE A3bIKOBOW M YUTATEIbCKOW KYIbTYphbl KaK CpE/ICTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe CcrnenuPuKU OUOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(GopMUpPOBAaHUU PALMOHATIBLHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUH LIEJIOCTHOTO
NPEJICTaBICHUs 00 OKPYXAlOIIeM MUPE Kak O €IWHCTBE NMPUPOIbI, YETIOBEKA U
o01miecTBa, B MO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pPELIEHUH MpodsieM
COXPAaHEHUS IPUPOTHOIO PAaBHOBECHS;

yOexXIEHHOCTh B 3HAUMMOCTH OMOJIOTMHU JJIi COBPEMEHHOMN LMBUIM3AIUH:
o0ecriedyeHus: HOBOTO YPOBHSI Pa3BUTHs MEAMIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelIaTh pPECYpCHbIE MPOOJEMBbl  Pa3BUTHS
YeJI0BeUeCTBa, MMOMCKa MyTel BBIXOJa U3 II00aTbHBIX 3KOJOTHYECKUX MPOOIeM
u obecreyeHuss Tmepexoda K YCTOWYMBOMY pPa3BUTHIO, paIOHATBHOMY
MCIOJIb30BAaHUIO MPUPOJHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OWOJIOTMYECKUX 3HAHUW B LEIAX
MOBBIIICHUSI OOIIeH KyIbTYphl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KakK
COCTaBHOM  4YacTM  (YHKIMOHAIbHOM  TPAMOTHOCTH  OOYy4YarolUXCA,
dbopmMupyemoii npu U3y4eHuu OUOJIOTHH;

NOHUMAHHUE  CYIIHOCTA  METOJIOB  IO3HAHUS, HCIOJB3YEMBIX B
€CTEeCTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh MOJy4aeMble 3HAHUS IS
aHaJau3a U OOBSICHEHUS SIBIICHUM OKPYXAIOIIEro MUpa U MPOUCXOASIIUX B HEM
U3MEHEHUN, yMEHUE JenaTh 00OCHOBAHHBIC 3aKIIOUCHUS] HA OCHOBE Hay4YHBIX
(haKTOB ¥ UMEIOIIUXCS TAHHBIX C HETBI0 MOJYYSHUS! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO UCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IICHHOCTH HAYYHOU JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MIPOCKTHYIO U UCCIICIOBATEIIBCKYIO JIEITEIIbHOCTh HHANBUIYATIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U
caM0o00Opa30BaHUI0, K aKTHBHOMY TOJIYYEHUIO HOBBIX 3HAHUM MO OHMOJIOTHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.

METAINPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble  pe3yibTaThl  OCBOCHHS  y4eOHOro  mpeaMmeTa
«buonorusy BKIIOYAIOT: 3HAYMMBbIE IS (OPMUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCHUIUTMHAPHBIE  (MEXMpPEIMETHBIE)  OOIICHAYyYHbBIC
MOHATHS, OTPAYKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpa U CIECHH(PHUKY
METOJOB TIO3HAHMS, HCIIONB3YEeMBIX B €CTECTBEHHBIX HayKax (BEIIeCTBO,
SHEPIHs, SIBJICHHUE, MPOIECC, CUCTEMa, HAy4YHBIM (akT, NPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJIeAOBaHWE, HAONIOACHUE, H3MEpPCHHE,
OKCTIICPUMEHT U JIPYTHX), YHUBEpCAJIbHbBIE ydeOHbIe JEHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHHMKATHBHBIC, PETYISATHBHBIC), OO0ECIICUNBAIONINC
dbopmupoBanue (yHKIIMOHAIBHOM T'PAMOTHOCTH U COIMAIBHOW KOMIICTCHITUU
o0ydJaromuxcs, CHOCOOHOCTh OOyYaloIMXCS HCIOIb30BaTh  OCBOCHHBIC
MEXJIUCIUIUIMHAPHBIE, MHMPOBO33PEHUYECKHUE 3HAHMS W  YHHUBEPCAJbHBIC
ydeOHbIC IEUCTBUS B TO3HABATEIHLHON M COIMATILHOM MPaKTHKE.

MeTtanpeaMeTHbIe pe3yJIbTaThl OCBOCHHUS MPOrpaMMbl CPEHETO OOIIEero
00pa3oBaHUs JTOHKHBI OTPaXKaTh:

OBjajleHe  YHMBEPCAJIbLHBIMH  Y4eOHBIMH  NO3HABATEJbHBIMHU
NefiCTBUAMM:

1) 6a30BBI€E JJOrHUecKHe JeiCcTBUS:



caMOCTOSITeIbHO  (OPMYITUPOBATH W AKTyallU3UpOBaTh  MpoOJeMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananu3a, cuHTe3a, CpaBHEHMs, Kiaccupukauu, o00O0IIEeHMs), pPacKpbIBAaTh
CMBICT OHWOJIOTMYECKUX TOHATUN (BBIACTSATh HMX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUSIMH);

OTpEeNeNATh LEeNU ACATEIbHOCTH, 3ajlaBasi mapamMeTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCHUTH PE3YJIbTaThl JEATEIBHOCTH C TOCTaBJICHHBIMHU
LETSIMU;

UCIIOJIB30BaTh OMOJIOTMYECKUE TOHATHS [JIsi OOBsicHeHUs] (HaKTOB U
SIBJICHUW KUBOW IPUPOJIBIL;

CTPOUTH JIOTUYECKUE paCCYyX JeHUs (MHIYKTHBHBIE, JCAYKTHUBHBIE, IO
aQHAJIOTUH), BBISBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B PacCMaTpPUBACMBIX
SIBJICHUSAX, (DOPMYJIHUPOBATH BBIBOJIBI U 3aKIIOUCHHUS;

NPUMEHATh  CXEMHO-MOJIEJIbHBIE  CpeJACTBa  JUIl  TMPEJICTABJICHUS
CYIIIECTBEHHBIX CBSA3€H W OTHOIICHUN B M3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaX,
a TakkKe TMPOTUBOPEUYMM PA3HOTO POJia, BBISBICHHBIX B  Pa3IUYHBIX
MH(GOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUs MTPOOJIEMBI C YUETOM aHAIN3a UMEIOIINXCS
MaTepuaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBbI B JE€ATEIbHOCTb, OLIEHUBATh COOTBETCTBHE
PE3YyABTATOB LIEJISIM, OLIEHUBATh PUCKHU MOCJIEACTBUN NEATEIIbHOCTH;

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

pa3BHUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TMPOOIIEM.

2) 0a30BbIe HCCJIea0BaTeIbLCKHE JeHCTBHUA:

BJIaJICTh HaBbIKAMU  Y4EOHO-HUCCIIEA0BATEIHCKOM u MMPOEKTHOMN
JESTENBbHOCTH, HABBIKAMHM  pa3pelieHusi mpo0siieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOMCKY METOJOB PELICHUS MPAKTUYECKUX
3a/1a4, MPUMEHEHUIO PA3JIMYHbIX METOJI0B MO3HAHHUS;

UCIIOJIB30BATh PA3JIMYHBIE BUBI JIESITEIBHOCTH IO IMOJIYYEHHIO HOBOTO
3HAHWSI, €r0 HMHTEPIPETAIlii, MPeoOpa30BaHUI0 M MPUMEHEHUIO B YYCOHBIX
CUTYalusX, B TOM YHCJIE TIPU CO3/IaHNN YI€OHBIX U COIMATBHBIX MPOEKTOB;

dbopMupoBaT,  HAay4YHBIA ~ THN  MBIOUICHWS,  BIAACTh  HAyYHOH
TEPMUHOJIOTHEH, KITIOUEBBIMU MOHSITUSIMU U METO/IAMU;

CTaBUThb U (POpMyIUpOBaTh COOCTBEHHBbIE 3aJayud B 00pa30BaTEIBHOMN
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;



BBISIBJISTh MPUYUHHO-CIEACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THUNOTE3y €€ PEIICHUs, HAXOIUTh apTyMEHTHI IS TOKa3aTelIbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMAPaMETPhl U KPUTESPUH PCIICHUS;

aHANM3UPOBATh TOJYYCHHBIE B XOJ€ PEIICHHs 3aJaddl pe3yibTaThl,
KPUTUYECKHA OIEHWBAaTh WX JOCTOBEPHOCTh, IMPOTHO3MPOBATH H3MEHEHUE B
HOBBIX yCIIOBHUSX;

JlaBaTh OIICHKY HOBBIM CHUTYAITUSM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITH IICJICHANPABICHHBIN TOMCK MEPEHOCa CPEACTB U CIIOCOO0B
JEHCTBUS B TPOPECCUOHATIBHYIO CPEAY;

YMETh TICPCHOCUTDH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYCCKYIO 00JIaCTH
KU3HEIEATEITHHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC WJICH, IIPEIJIaraTh OPUTHHAIILHBIC TIOJIXO0/IbI U PEIICHUS,
CTaBUTb IPOOJIEMBI U 33J1a4H, JIOMYCKAIONHE aIbTCPHATUBHBIC PCIIICHHMS.

3) paboTa ¢ nunopmaunmeii:

OPUEHTUPOBATHCA B Pa3IMYHBIX HMCTOYHUKAX WHOOpMaIuu (TEKCTe
y4eOHOro 1MocoOMsi, HAyYHO-TIOMYJISIPHOM  JuTeparype, OHMOIOTHYECKUX
CJIOBapsiX W CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0Oa3ax HaHHBIX, B VHTepHeTe),
aHAJIM3UPOBATh WHGOPMAIUIO DPA3IUYHBIX BHUIOB W (OpPM TpeACTaBICHUS,
KPUTHYECKU OIICHUBAThH €€ JOCTOBEPHOCTh U HEMIPOTHBOPEYHBOCTH;

(GopMyTUPOBATE 3aIIPOCHI ¥ MPUMEHSThH PAa3IMYHBIE METO/IBI IIPU TIOUCKE H
orbope Ouonornyeckor uHGOPMAIMKM, HEOOXOAUMOW JJIS BBITIOJHEHUS
y4eOHBIX 3a]1a4;

pUOOpETaTh OIMBIT UCIOIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBaTh KYJIBTYPY AaKTHBHOTO  HCIIOJH30BAHHSI
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMPATh ONTUMAJIBHYIO (OpPMY TIPEICTaBICHUS
Oouonornyeckoii wmHbopManuu (cXeMbl, TpauKd, JUATPAMMBbI, TaOJHUIIbI,
PUCYHKH U IPYTOE€);

UCTIONIb30BaTh HAYYHBIA S3bIK B KA4eCTBE CpEJCTBA MpU paboTe C
Oouonornyeckoil wWHGOpMAIMEH: NPUMEHSATh XUMHYECKHE, (PU3NYECKUE U
MaTeMaTU4YeCKre 3HaKU M CUMBOJIBI, (DOPMYITbI, a00peBHATYPYy, HOMEHKIIATYPY,
UCIIOJI30BaTh M TPEOOpPa3OBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIQJICTh  HABBIKAMHM  PACMO3HABAHWS W 3aIlIUTHl  WH(POPMAIINH,
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByajieHUe YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH:

1) o01menume:



OCYIICCTBIISITh KOMMYHHMKAllMd BO BceX cdepax KHU3HU, aKTUBHO
y4acTBOBAaTh B JUAJIOTe WU JUCKYCCHH IO CYIIECTBY OOCYKIA€MON TEMBI
(yMeHHME 3amaBaTh BOMNPOCHI, BBICKA3bIBaTh CYKICHUS OTHOCUTEIHHO
BBITIOJTHEHUS TIPEIaraeMoi 3aJa4ur, YIUTHIBATh HHTEPECHl U COTIIACOBAHHOCTD
MO3UIUHN APYTHX YIaCTHUKOB JIHAJIOTA WU JTUCKYCCHH );

pacrmo3HaBaTh HEBepOaJbHBIE CpPEJCTBAa OOIICHUS, NMOHMMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBCHUS KOH(IMKTHBIX CUTYAIIUMH,
YMETh CMSTYaTh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh Pa3IMYHBIMH CIIOCOOAMU OOIICHUS M B3aUMOJICHCTBUS, TOHUMATh
HAMEPCHUS JAPYTHX JIIOJCH, TIPOSBISATH YBAXUTCIBHOEC OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU popme (hopMyIMpoBaTh CBOU BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eITeTbHOCTh:

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAHIHOM M
WHAVUBUAYATbHOH pabOTBI MpPU  PENICHUH  OHOJOTHYCCKOH  MPOOJIEMBI,
00OCHOBBIBATH HEO0OXOIMMOCTD IPUMEHCHUS IPYIIIOBBIX dbopm
B3aWMO/ICUCTBHUS MIPH PEIICHUN yU4eOHOH 3a1a4u;

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

NPUHAMATh IIETM  COBMECTHOHW JIEATEIBHOCTH, OpPraHU30BBHIBATH U
KOOPJAMHUPOBATH NIEHCTBUS O €€ MOCTHKEHHIO: COCTaBISATh TUIAH JEHCTBHM,
pactpeneniaTh pojid ¢ y4éTOM MHEHWH YYacCTHHUKOB, OOCYXKIAaTh Pe3yJbTaThl
COBMECTHOM paboTHI;

OIICHWBATh KAueCTBO CBOETO BKJIaJa M KAXKIOTO YYaCTHHKAa KOMAHIbI B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjgarath HOBBIE MPOEKTHI, OICHWBATh HJACH C TO3UIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUUECKOE IOBEJACHHE B Pa3IUYHBIX
CUTYaIUSX, IPOSBIIATH TBOPYECTBO U BOOOpaKEHNE, OBITh MHUITUATHBHBIM.

OBiajieHUe YHUBEPCATBHBIMHU PEryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranuszanmus:

UCTIOJIb30BaTh OMOJIOTUYECKHE 3HAHWS JUIsl BBISIBICHUS TPOOJIEeM U HX
pEIICHHS B )KH3HEHHBIX U YUCOHBIX CUTYAITUsX;

BHIOMpATh Ha OCHOBE OWOJIOTMYECKUX 3HAHWNA IEJEBBIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JICHCTBUAX U MOCTYIMKAX MO OTHOIICHUIO K )KUBOUW MIPUPOJIE,
CBOEMY 37I0POBBIO M 30POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIPHO  OCYIIECTBJISITh  ITO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBIISITh MPOOJIEMBI, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBbIE 3aJaud B
00pa3oBaTeIbHON IEATEIbHOCTH U JKU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJIbHO COCTaBIISATh IUIAH pEHIeHUs NpoOJiieMbl €  Yy4ETOM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOUYTEHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclMpATb paMKM  y4yeOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

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

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOoCcOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO HIUPOKOW 3PYAULIHUU B
pa3HbIX 00JIaCTAX 3HAHMM, MOCTOSHHO MOBBIMIATH CBOM 00pa30BaTENbHBIA U
KyJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalllsIM, BHOCUTh KOPPEKTUBBI B JI€SITENBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIAJIeTh HaBbIKAMU [I03HABATE€JIbHOW peQiieKcMM KaK OCO3HaHUS
COBEPIIAEMBIX JCHUCTBUA M MBICIUTEIBHBIX IIPOLIECCOB, HUX PE3YIbTATOB U
OCHOBaHMM, UCIOIb30BaTh MPUEMBI peIEKCUU ISl OLIEHKH CUTYalluu, BEIOOpa
BEPHOT'O PELICHUS;

YMETh OLICHUBATh PUCKU M CBOCBPEMEHHO IPUHUMATH PELICHHS 110 UX
CHUKEHUIO;

IIPUHUMATh MOTHMBBI W apPryMEHTBl IPYTUX IIPU aHAJIU3€ pE3yJIbTaTOB
NEATEIIbHOCTH;

3) npuHsiTHe ce0si M IPYIrUX:

OPUHUMATH ce0sl, IOHUMAasl CBOU HEJOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHMBBI M apPryMEHTBl IPYTHX IIPUM aAHAJIU3€ PpPE3yJIbTaTOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTH IOHUMATh MHUP C O3ULUU APYTOr0 YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO 1o OHOJIOTHH Ha
0a30BOM ypOBHE BKJIIOYAIOT cHenupUUecKne Juisi y4eOHOro TpeaMera
«buonorus» HaydHble 3HAHUSI, YMEHHUS U CIIOCOOBI JEHUCTBHUI MO OCBOCHHIO,
UHTEpIpETallUd W TpeoOpa3oBaHUIO 3HAHWM, BHABI ACATEIBHOCTH IO



MOJIyYEHHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUW B Pa3IUYHBIX YYEOHBIX
CUTyallMsiX, a TaKKEe B PEANbHBIX >XU3HECHHBIX CUTyalHsX, CBS3aHHBIX C
Oouonorueii. B mporpamMe mnpeaMeTHbIe pe3ynbTaThl MPEICTaBICHBI MO rojam
oOy4eHusl.

[IpeameTrHble pe3yabTaThl OCBOEHUS yueOHOTro npeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCT€ M pPOJU OWUOJOTUM B CHUCTEME
HAy4YHOTO 3HAHUSI €CTECTBEHHBIX HayK, B (HOPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTUHBI MUpa U HAYYHOIO MUPOBO33PEHUS, O BKIIAJIEC
POCCUUCKMX © 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OUOJIOTHH,
(G yHKIIMOHAILHOM TPAaMOTHOCTH YEJIOBEKa JIJIsl pElIeHUs )KU3HEHHBIX 3a]1a4;

yYMEHHUE PACKPBIBATH COJICp>KaHHE OMOJIOTHYECKUX TEPMUHOB M TMOHATHM:
KU3Hb, KJIETKA, OpraHu3M, MeTabonau3Mm (0OMEH BEIIECTB W IpEeBpalleHUE
DHEPIruM), TroMeocTa3 (CaMOpEryJsius), YpPOBHEBas OpraHM3allus >KUBBIX
CUCTEM, CaMOBOCITPOU3BE/ICHUE (penipoayKIus), HACJIEICTBEHHOCT,
W3MEHUYUBOCTh, POCT U Pa3BUTHUE;

yMEHUE Wu3JIaraTb OWOJIOTUYECKHE TEOpUU (KJIETOYHAs, XPOMOCOMHas,
MYTallMOHHAs, ILIEHTpalbHas JOTMa MOJEKYJSIpHON Ouonoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (o 1ieHTpax MHOTO0OOpa3us u
MPOUCXOXKACHUS KyJIbTypHbIX pacteHudd H. . Bapwioa), omnpenensTsh
IPAHUIBI KX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJIaJIETh METOJAaMHU HAyYHOTO TTO3HAHUS B OMOJIOTHH: HAOIIOICHHE
Y OMHMCAHUE KUBBIX CUCTEM, MPOLIECCOB U SIBICHUW, OPraHU3allMs U IPOBEACHUE
OMOJIOTUYECKOTO  AKCIIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIYy HCCIEAYEeMbIMU BETWYMHAMU, OOBICHEHHE MOJIYyYEHHBIX
pPE3YyIABTATOB, UCIOIb30BAHHBIX HAYYHBIX MOHATUM, TEOPUN U 3aKOHOB, YMEHHE
JI€JIaTh BBIBOJbI HA OCHOBAHUH IOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJECIATH CYLIECTBEHHBIE MTPU3HAKNA BUPYCOB, KIIETOK ITPOKAPHOT
U DyKapuoT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHA BEIIECTB U MPEBPAIEHUS YHEPTUHU B KIETKE, (POTOCHHTE3A,
IJTACTHYECKOTO0 M JIHEPreTHYECKOro OOMeHa, XeMOCHHTE3a, MHTO3a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOKEHUS, HWHIAWBUIYAJIbHOIO Pa3BUTHUS OpraHu3Ma
(oHTOTEHER);

yYMEHHE PUMEHSITh TIOJYYCHHBIC 3HAHUS TSI OOBSICHEHUS OMOJIOTUIECKUX
MIPOLECCOB U SIBJICHUM, ISl IPUHATHS IPAKTUYECKUX PEIICHUN B TOBCEAHEBHOMN
KU3HU C Ledblo oOecreyeHrs Oe30MacHOCTH CBOETO 3/I0pPOBbS M 370POBbS
OKPYXKAIOUIUX JIIOJIel, COOJIIOJCHUSI HOPM TIPaMOTHOTO TOBEJAEHUS B
OKpY’Karouien MpupoaHON cpelie, TOHUMaHWe HEOOXOJAMMOCTH UCIOJIb30BaHUs



JOCTUKEHUN COBPEMEHHOM OMOJOrnu U OMOTEXHOJOTMHM ISl pallMuOHAIBHOTO
MIPUPOIOTIONH30BAHMS;

YMEHHE pelaTh JJIEMEHTApHBbIE TEHETHYECKHE 3aJadyll Ha MOHO- H
AUTUOPUIHOE CKpEIIMBAaHME, CIETUIEHHOE HACJIEIOBaHHE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBaHUs I MPEeACKa3aHus HACIeJOBaHUS MMPU3HAKOB Y
OpPTraHHU3MOB;

YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUYECKUE pabOThI, COOMI0IATh
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUECKH OIICHMBAThb W HMHTEPIPETUPOBATH HWH(POPMAIUIO
OMOJIOTMYECKOTO CO/CPIKAHMSI, BKIIOUYAIONIYIO TICEBIAOHAYYHbIC 3HAHHUA U3
pa3IMYHBIX HMCTOYHHUKOB (CpeACTBA MaccoBOW HH(OpPMAaNuW, HAYIHO-
HOMYJIIPHBIE MaTepUaibl), STUYECKUE ACTIEKThl COBPEMEHHBIX HCCIEAOBAaHUN B
Ouonoruu, MeIUIMHE, OMOTEXHOJIOT HH;

yMEHHE CO37aBaTh COOCTBCHHBIE NHCHMEHHBIE W YCTHBIC COOOIICHHS,
o0o0mass Ouojoruueckyrd HWH(POpMAIUI0 U3 HECKOJbKUX HCTOYHUKOB,
TPaMOTHO HCIIOJTh30BAaTh MOHSATHIHBIN anmapat OMOIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorusi» ¢ 11
Kaacce IOJKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHMM O MeCTe€ M PO OMOIOTMH B CHCTEME
HAayYHOI'O 3HAHUS €CTECTBEHHBIX HayK, B (OPMUPOBAHHU COBPEMEHHOMN
€CTECTBEHHO-HayYHOM KapTUHbI MHpa U HAYYHOI'O MHUPOBO33pPEHHUS, O BKIAJE
POCCUHCKHX U 3apyOEeXHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOIHH,
(YHKIIMOHAJIBHON rPaMOTHOCTH YeJIOBEKA I PEIICHUs KU3HEHHbBIX 33/1a4;

YMEHHE pacKpbIBaTh COJECp)KaHUE OMOJIOrMYECKMX TEPMHUHOB M MOHSATHUIA:
BUJ, TONYJSALUs, TE€HO(POHI, OHBOJIOLUSA, MABWXKYIIHE CUIbl ((paKTopbl)
ABOJTIOIINH, MIPUCITOCOOJICHHOCTh OpraHU3MOB, BUJI000pa3oBaHue,
9KOJIOTHYeCcKue (PaKTOpPbl, FIKOCUCTEMA, TTPOAYLIEHTHI, KOHCYMEHTBI, PEIYLICHTHI,
IIETIH IMATAHMS, YKOJOTHYeCKas MUpaMuIa, OHoreoreHos3, onocdepa;

YMEHHE HU3JIaratb OHOJIOTMYECKHE TEOpUH (SBOJIIOLMOHHAS Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHUS DSBOJIOLUH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoabimeBoro cxoactsa K. M. bapa, uepenoBaHus riaBHbIX HaNpaBICHUN U
myTel sBomonmu A. H. CeseprioBa, yaerust o 6nochepe B. M. BepHajuckoro),
OTIpEENATh TPAHUIIBI X IPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

yYMEHHUE BIa/I€Th METOJaMU HAYYHOI'O MTO3HAHUS B OMOJIOrMH: HA0II0IeHNE
Y OIMCAHUE JKMUBBIX CUCTEM, MPOLIECCOB U SIBICHUMN, OPTaHU3alUs U TPOBECHHUE
OMOJIOTMYECKOTO  DKCIEPHUMEHTa, BBIABMKEHHE  TUIOTE3bl,  BBIABICHUE
3aBHCHMOCTH MEXJy HMCCIEAyeMbIMU BEITWYMHAMHU, OOBSCHEHUE MOTYYCHHBIX



PE3YJIBTATOB, UCITOJIB30BAaHHBIX HAYYHBIX TOHATHH, TEOPU U 3aKOHOB, YMCHHE
JIeNaTh BRIBOJIBI HA OCHOBAHHH MOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIICCTBEHHBIC MPHU3HAKH CTPOCHUS OHOJIOTHYCCKUX
OOBEKTOB: BWJIOB, MOMYJSAIWNA, MPOIYIECHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeOIeHO30B U HKOCUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIEICTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOTO otbopa, BUJ000pa3oBaHus,
MIPUCTIOCOOJICHHOCTH OPTaHW3MOB, JEUCTBHS DKOJOTHYECKUX (AaKTOPOB Ha
OpraHW3MBbl, IIEpEeHOCA BEIIECTB W TIOTOKA DJHEPrUM B DKOCHUCTEMaX,
AHTPONIOTEHHBIX M3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpOTa
BEIECTB U OMOTreOXMMHUYECKHUX IIUKIIOB B Onocdepe;

YMCHHE TIPUMCHSTh TOJYYCHHBIC 3HAHUS TSI OOBSCHEHUS OMOIOTHYCCKUX
IIPOIIECCOB U SBJICHUM, JIJIS IPUHATHS MIPAKTUICCKUX PEIICHUN B TIOBCETHEBHOM
KU3HU C Leibio oOecriedeHrss 0e30MacHOCTH CBOETO 3JI0POBbS H 370POBbS
OKPYXXAIOIIUX JIFOJACH, COOJIOJACHUS HOPM TPaMOTHOTO TIOBEJACHHS B
OKpYXKarolel MPUPOIHON cpejie, MOHMMaHUue HeOOXOIMMOCTH HCITOJIb30BaHUS
JTOCTKEHU I COBPEMCHHOM ounosorun TSI PaIMOHAILHOTO
IPHPOJIOTIOIH30BAHUS;

YMEHHE peliaTh JJeMEHTapHbIe OWOJOTHYECKHe 3aJladd, COCTaBISTh
CXEMBI ITePEHOCa BEIIECTB U PHEPTHH B SKOCUCTEMaX (IIeTIH MTUTAHWS);

YMEHHE BBITIOJIHATH JTa0OPAaTOpHBIE U MPAKTHYECKHE PaOOThI, COOIIOIATh
npaBuia Ipu padbore ¢ yudeOHbIM U JIa0OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHUYECKH OIICHHBATh W WHTEPIPETUPOBATH HWHGPOPMAITUIO
OHMOJIOTMUYECKOTO COJICpPKAHMsI, BKIIOUYAIONIYI0 TICEBIOHAYYHBIC 3HAHHUA U3
pa3IMYHBIX HWCTOYHHKOB (CpeICTBAa MaccoBOW HH(OpPMANWW, HAYIHO-
NOMYJIIPHBIE ~ MaTepUalbl), pPacCMaTpUBaTh TIJIOOATBHBIE JKOJOTHYCCKHUEC
poOJIeMBbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO37aBaTh COOCTBEHHBbIC NMHCHbMEHHBIE M YCTHBIE COOOIICHWS,
0000mass OMOJOTHYECKYI0 HH(POpMAUI0 M3 HECKOJIbBKHUX HCTOYHHKOB,
TPaMOTHO MCTIOIH30BaTh MOHATUWHBIN anmapaT OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM ungpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchl
1 buonorus xak Hayka 2 0 0.5 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
2 JKuBple crucTeMBl M UX OpraHu3anus 1 0 0 Bu6nmorexa [IOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1 1
MMHYECKHI COCTaB U CTPOCHUE KIETKU hitps://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 XK 6 0 0
MBHEACATCEILHOCTE KICTRH https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 0 1 bubnuoreka [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUUBOCTD g 1 15 bu6mmoreka [JOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenexuusi opranu3MoB. OCHOBBI 3 0 0 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bu6 K
8 Pe3epBHOE BpeMst 1 0 0 noamorexa HO
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 ) 4

I[TPOTPAMME
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https://m.edsoo.ru/7f41c292
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11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB H TeM ¢ poBLIE
Ne i/ P Kourpoububie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS OMOJIOT U 9 0 1 bubnmorexa LOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 1 0.5 bubnuoreka [IOK
3emie ) https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 0 1
Praffi3MEL I OKpyKatomas cpeia https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ SKOJIOTHUECKUE CHCTEMBI 9 1 0 bubmmorexa IIOK
https://m.edsoo.ru/7f41cc74
5 PezepBHOE Bpemst 2 0 0 Bubnmorexa [IOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 ) )5

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
uugpoBbie
Nen/m | Tema ypoka Konrpoiabubie | IlpakTuyeckue op
Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
) [IpaxTnueckas padora Ne 1 1 0 0.5 bubnuoreka [JOK
«Mcnonp30BaHNe PA3TMYHBIX METOJIOB ) https://m.edsoo.ru/863e6122
MIPU U3YYECHUH OUOJIOTHYECKUX 0OBEKTOBY
3 buonoruueckue cuctemsbl, MPOLECCHl U UX | 0 0 bubnuoreka [IOK
U3y4YECHUE https://m.edsoo.ru/863e6564
4 XuMHYecKui cocTaB KieTku. Boyia u | 0 0 bubnuorexa [JOK
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e674e
5 benku. CocTtaB u cTpoeHue OCIKOB 1 0 0 bubmorexa OK
https://m.edsoo.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
karanu3atopsl. Jlaboparopnas padota Ne 1
P patop N P bubmuoreka [JOK
6 «M3ydyeHne KaTalTuTHYECKON aKTUBHOCTHU 1 0 0.5
https://m.edsoo0.ru/863e6b72
(hepMeHTOB (Ha mpuMepe aMuIa3bl WK
KaTasa3bl)»
bu6mmoreka [JOK
7 VYrneBoasl. Jlunuab 1 0 0
8 a https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [IOK

8 Hyxneunnossie kucnotsl. ATO 0
https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTO1bI U3y4EHHUs KIIETKU. 0 bubnuorexa [JOK
Kiterounas teopust https://m.edsoo.ru/863e6e88
10 KieTka xak 1meiaocTHas )KHUBasi CHCTeEMa 0
Crtpoenune 3yKapuoTUYECKON KIIETKH.
Jlaboparopnas padora Ne 2 «M3yuenue
PatopHt b o . bu6mmoreka [{OK
CTPOEHHS KJIETOK PaCTEHUM, KUBOTHBIX,
11 OHBOB i GAKTEnII oM MIKDOCKOLOM Ha 0.5 https://m.edsoo.ru/863e6{f0
p p a p https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOIIpEapaTax u ux
OIHCAHUEY
12 OOMeH BeIIECTB WIM META00IN3M 0 bubmmorexa [IOK
https://m.edsoo.ru/863e766¢
13 doTtocuHTE3. XEMOCHHTE3 0 bubmmorexa IOK
https://m.edsoo.ru/863e7c98
14 DHepreTUYecKuii 00OMeH 0 bubmorexa OK
https://m.edsoo.ru/863e7aae
’Ku3zHeHHbIN KUK KIETKU. [leneHue
KJeTku. Muto3. JIaboparopnas pabora Ne
bu6mmoreka [JOK
15 3 «HaOimronenrne MUTO3a B KIIETKAX 0.5
https://m.edsoo.ru/863e7dc4
KOHUYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MHKpOIpenapaTax»
16 buocunTes 6enka. Peakuust MmaTpuyHOTO 0 bubmuoreka [JOK
CUHTE3a https://m.edso0.ru/863e796e
17 Tpaucnsmus — OuocuHTtes Oenka 0 bubmorexa LOK
https://m.edso00.ru/863e796e
18 Heknetounsie popmbl :KU3HH — BUPYCHI 0 bubnunoreka [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

https://m.edsoo.ru/863e7540

bu6mmoreka [{OK

19 @opMBI Pa3MHOKEHUS OPraHU3MOB 0 https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuoreka [JOK
20 Meiios 0 https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. OmnonotBopenue. JlaboparopHas
21 pabota Ne 4 «M3yueHue cTpoeHus 0.5 bubmmorexa [TOK
https://m.edsoo.ru/863e81b6
MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
bu6mmoreka [IOK
22 WNHmBuayanbHOE pa3BUTHE OPraHU3MOB 0 hitps://m.cdsoo.r/863¢8436
o I'eneTnka — Hayka 0 HACIEICTBEHHOCTH U 0 bubnuoreka [JOK
U3MEHYUBOCTH https://m.edsoo.ru/863e86{2
3aKOHOMEPHOCTH HACIEAOBAHUS
24 MPpU3HAKOB. MOHOTHOpHIHOE 0 bubmorexa OK
https://m.edsoo.ru/863e8878
CKpELIMBaHUE
)5 JlurnOpugHOE CKpeIuBaHue. 3aKOH 0 bubnuoreka [JOK
HE3aBUCUMOI'0 HACJIEAOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuemieHHOE HacIe10BaHue MPU3HAKOB.
JlaboparopHas pabota Ne 5 «M3yueHue
26 Pe3yNbTaTOB MOHOTUOPUIHOTO U 0.5 bubnunoreka [JOK
JUTUOPUTHOTO CKPEUIUBAHUS Y https://m.edso00.ru/863e8c60
Ip030(hUIIBl HA TOTOBBIX
MHKpOIpenapaTax»
27 I'enetuka nona. HacaemoBanue 0 bu6nmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IPU3HAKOB, CLEIUICHHBIX C [10JIOM https://m.edso00.ru/863e8c60
N3menunBocTh. HenacneacTBenHas
M3MEHUMBOCTb. JlaboparopHas paboTa Ne

)% 6. Nzyuenne MmoauduKaimoHHO N | 0.5 bubnuorexa [JOK
U3MEHYHUBOCTH, IIOCTPOCHUE https://m.edsoo.ru/863e8efe
BapHaMOHHOIO PsiIa U BApUALMOHHOM
KpHBOW»

HacnencrBeHHasi “BMEHYMBOCTb.

29 JlabopaTtopHnast pabota Ne 7. «AHaym3 1 0.5 bubnuotexa [JOK
MyTalUi y Jpo30(Uibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHKpOIpenapaTax»

30 I'enetnka yenoBeka 1 0 bubmorexa [OK

https://m.edsoo.ru/863e8d78
PeseprubIit ypok. O6001IEHNE TIO TEME

31 «HaciaencTBeHHOCTE U N3MEHUYMBOCTD 1 0
OPraHu3MOBY

32 Ceneknus Kak HayKa v IIPOLIECC 1 0 Eubmorexa HOK

https://m.edsoo.ru/863e9214

13 MeToabl 1 JOCTHXKEHUS CETICKIIMT | 0 bubnuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTexHoorus kak orpacip 1 0 bubnuoreka [JOK
NIPOU3BOJCTBA https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
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11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka KoutpoJbHubie | IlpakTuueckue tudposbie
Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 0 0 bubmorexa HOK
https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTs npeacTaBieHuit 00 1 0 0 bubnuoreka [JOK
HBOIIOLAN https://m.edso0.ru/863e9570
3 MuUKpO3BOTIOLHS 1 0 0 bubmorexa LOK
https://m.edsoo.ru/863e9cle
[Tomynsimus Kak IeMeHTapHasi eIuHUIA
4 BHIa U dBoJtonnu. JlabopaTopHas pabora | 0 0.5 bubnuoreka [IOK
Neo 1 «CpaBHEeHUE BUAOB 1O https://m.eds00.ru/863e¢99c6
MOP(OJIOrHIECKOMY KPUTEPHIOH»
5 JIBuoKymiue cuibl (3IeMeHTapHbIe | 0 0 bubnuoreka [JOK
(hakTOPbI) SBONIOIHUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [IOK
6 EcrectBennsiii 0TO0p 1 €ro GopMbI 1 0 0 hitps://m.edsoo.rw/863¢9ed0
Pe3ynbratel 3BosIOIUY:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BHUI000pa3oBanue. JlabopaTopHas paborta | 0 0.5 bubnunoreka [JOK
Ne 2 «Onncanue nmpucrnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
OopraHusma 1 €€ OTHOCUTEIBHOTO
XapakTepa»
8 Hanpasnenust u nyt MakpO3BOJIIOLUH 1 0 0 bubnunoreka [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

https://m.edsoo.ru/863e9cle

9 HeobOpaTumocTs 3BOITIONIAN 0
10 WcTopus xu3Hu Ha 3emiie U METObI €€ 0
H3y4YEHUS
1 ['MnoTe3bl NPOUCXOKIACHUS KU3HHU HA 0 bubnuorexa [JOK
3emie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emMIie 1o Ipam U 0 bubnuorexa [JOK
nepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbI YBOJTIOIUN
PacTUTEIBHOTO U JKHBOTHOTO MHPA. Bu6morexa [OK
13 [IpakTuueckas padota Ne 1 «M3yuenue 0.5
z https://m.edsoo.ru/863ea8bc
HCKOTIAeMBIX OCTATKOB PACTCHHM H
JKUBOTHBIX B KOJIJIEKIIMSIX»
14 CoBpeMeHHas cucTemMa OpraHu4ecKoro 0 bubnuoreka [IOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) 0 bubmorexa OK
https://m.edsoo.ru/863eac2c
16 JBwxymue cuitbl (hakTopsbl) 0 bubnuoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJUH DBOJIOINH YEJIOBEKA 0
13 YenoBeyeckue packl U MPUPOTHBIE 0 bubnunorexa [JOK
aJlalTaliy 4eJIOBEKa https://m.edsoo.ru/863eaea?
PesepBHblit ypok. O6001IeHHE 110 TEME
19 «BO3HUKHOBEHUE U Pa3BUTHE KU3HU HA 0
3emie»
20 DKoJIorus Kak HayKa 0



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenbl 0OuTaHUS U SKOJIOTHYECKUE

bubnuoreka [IOK

21 0
(baxTopsl https://m.edsoo.ru/863eafec
Abunotnueckue pakropsl. JlaboparopHas
pabota Ne 3. «Mopdosoruueckue
2 OCOOCHHOCTH PAaCTECHUI U3 PA3HBIX MECT 0.5 bubnuorexa [JOK
oburtanus». Jlaboparopnas padora Ne 4. https://m.edsoo.ru/863eb10e
«BnusiHuE cBETa Ha POCT U Pa3BUTHE
YEepEeHKOB KoJeycay
bu6moreka [IOK
2 BroTireckHe (akTopet 0 https:/m.edsoo.ru/863¢b348
DKOJIOTUYECKHE XapaKTEPUCTUKH
24 nonyssinud. [IpakTudeckas padora Ne 2 0.5
«[ToacU€T MIOTHOCTH MOMYMISALUN pa3HBIX
BHUJIOB PACTECHHII»
bu6mmoreka [IOK
25 Coo01ecTBa OpraHu3MoB — OHOIIEHO3 0 hitps://m.edsoo.ru/363ebd6a
26 DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI) 0 bubmmorexa [TOK
https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNIN SKOCUCTEMBI.
. bu6mmoreka [JOK
27 Dxosnoruueckue nupamuisl. CBOMCTBA 0
https://m.edsoo.ru/863eb5fa
skocucteM. CyKieccus
28 [IpupoHbIe SKOCUCTEMBI 0
29 AHTPOTIOT€HHBIE IKOCUCTEMBI 0
30 buocdepa — rnodanbHas sKocucTeMa 0 bubnuoreka [IOK
3emiu https://m.edsoo.ru/863ebb5Se
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 0 Bubmrorexa LIOK

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

o6uocdepsr

32 UYenosedecTBo B Orocepe 3emin 1 0
13 CocyltiecTBoBaHUE MTPUPOIBI U | 0 bubnuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O600111€HNE TEMBI | 0
«Coo0111ecTBa U SKOJOTUYECKUE CUCTEMBI»
OBIIEE KOJIJMYECTBO YACOB I1O 34 )5

[TPOTPAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacce/ bensies [1.K., Apmviun I''M., Ky3nenosa JI.H. u
npyrue; nox penakuuent bensesa J[.K., Ipimmmna I'.M., AkiinonepHoe
obmectBo «M3narensctBO «IIpocBenienue»

2.I'omuuenkoB B. A. Dmbpuonorus. M.: MI'Y, 2004.

3.I'pun H., Crayt V., Teinop . buonorus. B 3 1. M.: Mup, 2004.

4. MamonToB C. I'. buonorusi: moco6ue s nocrynatomux B BY3s1. M.
npoda, 2004.

5.MawmonToB c. I'., 3axapoB B. b. O6m1as 6uosiorusi. 5-e uza. M.: Beicmas
mkoJja, 2004.

6.MamonTOB c. 1., 3axapoB B. b., Ko3znosa T. A. OcHoBbl Ouoioruu. M.:

Axanemus, 2005.

METOANYECKHUE MATEPHUAJIBI JJISI YUUTEJIA

Kumynes 1. @. O6mmas u monekymnsapHas renernka. HoBocubupcek, 2002.
6.Ko3noBa c. u. HacineacTBeHHbIE CUHIIPOMBI U MEIUKO-T€HETHUECKOE
KOHCyJbTUpOBaHue. M.: IIpakTtuka, 1996.

7.MaMoHTOB c. T. bruonorus: nocodue mist noctynatomux B BY3s1. M.:
napoda, 2004.

8.MamMoHTOB c. T., 3axapoB B. b. O0mas ouonorus. 5-e uzg. M.: Beiciras



mkoa, 2004.

9.MennukoB b. M. buonorus: ¢popmsl u ypoBHu xku3Hu. M.: [IpocBenienue,
1994.

10.Yennon HO. C. Beeaenue B kieTouHyto 6uooruto. 4-¢ uza. M.:
Axanemknawnra, 2004.

11.1llenxyHoB c. H. 'eneTnueckas nrxeHepusi. Hoocubupck, 2004.
.12.516n0k0B A. B., IOcy don A. I'. DBomtoninonnoe yuenue M.: Bricias

mkoJja, 2004.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

http://www.mon.gov.ru MuHHCTEpCTBO 00pa30BaHMs U HAYKU
http://www.fipi.ru [Topran ®UIN — DenepaabHblil HHCTUTYT
MEeIarOTMYECKUX U3MEPEHUIN

http://www.ege.edu.ru [lopran EI'D (madopmanmonnoi nogaepxku EI'D)
http://www.probaege.edu.ru [lopran Enunsiii sx3amen

http://edu.ru/index.php ®enepanpsusbiii moptan «Poccuiickoe oOpazoBaHue»
http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbuelii ieHTp
TECTUPOBAHMSI.

http://www.pedsovet.org Becepoccuiickuii Untepuet-Ileacoset






