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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMMmbl MO OHOJOTHM TEOPETUYECKYID OCHOBY IS
OTpeeCHUsT MOAX0M0B K (OPMHUPOBAHUIO COJEPKAHHS Y4eOHOTO TpeaMeTa
«buosiorus» coctaBWIM. KoHUENTyalbHble Tnonoxkenus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIEJIed, colepKaHUsl, pPe3yJlbTaToB OOy4YEeHHUS W
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TIOJIOKEHHS 00 OOIIMX MENIX U
NPUHIUNAX, XaPAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHErO
obmero oOpazoBanuss B Poccuiickoit ®enepanmu, a TaKkKe IOJOXKEHUS O
cnenupuke OUONOruM, €€ 3HaYCHUU B TIO3HAHUU >KMBOM MPHUPOJIBI U 00eCIIeYeHUU
CYILIECTBOBAaHMS 4eJoBeUecKoro obmiecta. CoOriacHO Ha3BAHHBIM IMOJOKECHUSIM,
OMpeIeNICHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBI 110 OMOJIOTUHU U €€ CTPYKTYypa.

[Iporpamma 1o Ouosoruu Ja€r MpeACTaBIeHUE O MHemsix, 00 oO0uiei
cTpaTeruu OOy4eHUs, BOCIUTAHUS M Pa3BUTUS OOYYAIOLIUXCS CPEICTBAMU
yueOHOoro nmnpenmera «buonorusi», omnpenenseT o00s3aTeIbHOEe MPEIMETHOE
COJCp)KAaHUE, €ro CTPYKTYypy, pacupeieieHue Mo pasfaeaaM U TemaM,
PEKOMEHAYEMYIO TMOCIIEI0BATEIbHOCTh U3YUY€HUsI YyUeOHOr0 Marepuaia ¢ y4éToM
MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSA3€H, JIOTUKH 0Opa3oBaTEILHOIO
MpoIlecca, BO3PACTHBIX 0COOCHHOCTEN 00yUaOIINXCSl.

B nmporpaMme 10 OHOJOTMM TaKXe YYUTHIBAIOTCS TpeOOBaHHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpeAMETHBIM U MPEIMETHBIM pe3yjbTaTaM
oOydueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB Yy4€OHO-IIO3HABATEIbHOU
JCSITebHOCTH/YIeOHBIX JACHCTBUI O0OYyYaroIIUXCsl 1O OCBOCHHUIO COJICPIKAHMSI
OMOJIOrNYECKOro 00pa3oBaHMsl.

B mporpamme mo 6uosornu (10-11 kimacchl, 6a30BbIH YPOBEHB) peann30BaH
OPUHIUI NPEEMCTBEHHOCTH B HW3Y4Y€HUM OWOjoruu, Ojarojgapsi 4yeMy B Heu
MPOCMATPUBACTCS HANpPaBJIEHHOCTb HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopmupoBaHrEM €CTECTBEHHO-HAY4YHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JTUYHOCTH, KOJIOTHYECKOTO MBIILICHHUS, PEICTABICHUI O 3J0POBOM
oOpasze *W3HU U OEPEKHBIM OTHOIICHHEM K OKpYXKalollled MPUPOJIHON cpele.
[TosToMy Hapsiny ¢ u3ydeHUEeM OOIIeOMOIOTUUECKUX TEOPUM, a TakKe 3HAHUU O
CTPOCHUU >KUBBIX CHUCTEM PA3HOTO PaHra M CYIIHOCTU OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MporpaMMe Mo OMOJOTUU YNIETICHO BHUMAaHUE HMCIOJIb30BAHUIO
MOJYYEHHBIX 3HAHUI B MOBCEAHEBHOW XKU3HU JJIA PEIICHUS MPUKIIAIHBIX 337a4, B
TOM 4HcCIe: TMPOPUIAKTUKA HACIEACTBEHHBIX 3a00JI€BaHHMM 4YelOoBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHMS, 000CHOBaHUS AKOJIOTUYECKU
[eJIECO00PA3HOTO TIOBEACHUS B OKPYXKAIOIIEH TMPUPOIHON Cpejie, aHalu3a
BIIMSIHUSL XO3AMCTBEHHOW [EATEIIbHOCTH YEJIOBEKAa HAa COCTOSIHUE MPUPOJHBIX U
HMCKYCCTBEHHBIX 9KOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIAJHON HANPABICHHOCTH
yueOHoro mpeamera «buosorus» MPOAUMKTOBAHO HEOOXOIUMOCTHIO OOECIeUeHUs



YCIIOBUM ISl pEUIEHUs! OJTHOM M3 aKTyalbHBIX 3aJlay IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTopas mpeamnojaraer (GopMuUpoBaHHE Yy OOyYarOIIUXCS
CIIOCOOHOCTH aalTUPOBATBCA K HM3MEHEHHUSM JIUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonorus Ha ypoBHe cpeaHero oOmiero o0Opa3oBaHHUS 3aHUMAET BAXKHOE
Mecto. OHa oOecrieunBaeT (POpMHUPOBAHUE Yy OOYUYAIONIUXCS MPEACTABICHUUA O
HAy4YHOM KapTUHE MUpA, paclIMpseT U o000IIaeT 3HaHUS O KUBOU mpupone, €€
OTJINYMTENIBHBIX NPU3HAKAX — YPOBHEBOM OpraHM3alyyd W 3BOJIIOLUH, CO3MAET
yCIOBUSI  JJIsi:  TO3HAHUS  3aKOHOB  JKUBOW  MPUPOJBI, (POPMUPOBAHUS
(GyHKUIHMOHATBHOM TpaMOTHOCTH, HABBIKOB 3J0pOBOro M 0Oe3omacHoro oobpasa
KHU3HU, KOJIOTHYECKOTO MBIIUICHUS, IIEHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJIE
U YEJIOBEKY.

Bonbiroe 3naueHne OMOIOTHS UMEET TAKXKE AJIs PEIICHUS BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a/Jad  CpelHero  o0mero o0pa3oBaHMs, COLMAIM3ALMIU
oOyuaronuxcs. M3ydenue Ononorun odecrnednBaeT ycloBUs Iid (hOPMUPOBAHMS
WHTEJUICKTYallbHbIX, KOMMYHHMKAllMOHHBIX U  HWH(GOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYIbTYpBI, CIIOCOOCTBYET HHTETpAIMH OUOJOTUYECKUX 3HAHUU C
IPEJICTABICHUSMU U3 JPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BanHbIe MOJIOKEHHA O MpEAHA3HAYCHWH y4eOHOro MpeamMera
«buonorus» cocTaBWIM OCHOBY [UIsl OINpEAENiEHUs MOIXOAOB K OTOOpYy u
CTPYKTYPUPOBAHUIO €r0 COJCpXKaHUS, TMPEJCTABICHHOTO B MPOrpaMMe IO
OMOJIOTHH.

Ot60p coxaepkanusi yueOHoro mpeamera «buosorusi» Ha 06a30BOM YpOBHE
OCYILECTBIEH C MO3ULUH KyJIbTYpOCOOOpPAa3HOTO MOAXOAd, B COOTBETCTBUHU C
KOTOPBIM OOYyYarolUecs: TOJDKHBI OCBOWTH 3HAHUSI M yMEHHWS, 3HAYUMbIC IS
dopMupoBaHus OOIIEH KyJIbTyphbl, OIpPEACAIOIUEe aJeKBaTHOE IIOBEIECHUE
YyeJoBeKa B OKPYKAIOIIEW MPUPOIHON cpefe, BOCTpeOOBAaHHBIE B MOBCEIHEBHOM
XKU3HU U TpaKkTU4Yeckon nearerabHocTu. Ocoboe MecTo B 3TOM cucTeMe 3HaHWH
3aHUMAIOT JIEMEHTBI COJIEPKaHUsI, KOTOPBIE CIIY’KaT OCHOBOM JJisi POPMHUPOBAHUS
IPEJICTABJICHUN O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MuUpa W
[EHHOCTHBIX  OPUEHTAIUSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OuoI0rnuecKoro oopa3zoBaHusl.

CTpykTypupoBaHHE COJEp)KaHUs y4eOHOro MaTepuaja B MPOrpaMMe IO
OMONIOTHH OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHWKA 00
OTJIMYUTEIBHBIX OCOOEHHOCTAX JKUBOM MPUPOJBI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro nmpenmera «buonorus»
BBIJICTICHBI CIIEYIOIINE COAep)KaTeIbHbIe IUHUN: «bHoIorns Kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka kak Ouojorumyeckas cucrema», «OpraHusM Kak



Ouonoruyeckas cucreMa», «CucreMa M MHOTrooOpasue OpraHuYecKOro MHUpay,
«OBOJIIOLMS KUBON IPUPOIB», « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenus ydyeObHoro mpeamera «buonorus» Ha 06a30BOM YpPOBHE —
OBJIaJICHUE  OOYYAIONIMMUCS 3HAHUAMHU O  CTPYKTYPHO-(PYHKIMOHATHHOU
OpraHu3allMd >KUBBIX CHCTEM pPA3HOIO0 paHra M NOPHOOpPETEHHE yMEHUH
UCIIOJIb30BaTh ATU 3HAHUS ISl TPAMOTHBIX JIEUCTBHM B OTHOILIEHUU OOBEKTOB
KUBOU MPUPOABI M PEIICHUS] PA3TUYHBIX KU3HEHHBIX MPOOIEM.

JocTikenne 1enu usydeHus yueOHoro npenmera «buosorus» Ha 6a30BoM
YpOBHE 00ECIICUMBACTCS PEIICHUEM CIICTYIONINX 3a/1ay:

OCBOEHHE OOYYAIOIUMUCS CUCTEMBbl 3HAHUNA O OMOJOTMYECKHUX TEOPHSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPABHIAX, CIYKAINX OCHOBOU
Uisi GOpMUPOBAHUS TPEACTABICHUN O €CTECTBEHHO-HAyYHOM KapTUHE MHpaA, O
METOJIaX HAYYHOI'O MO3HAHUS, CTPOCHUU, MHOTOOOPAa3UH U OCOOEHHOCTSIX KUBBIX
CUCTEM PA3HOT0 YPOBHS OpraHU3allH, BHIJAIOIINXCSA OTKPBITUAX U COBPEMEHHBIX
HUCCIIENOBAHUSIX B OMOJIOTHUH,

dopMupoBaHHE y OOyYaroIMXCs IO3HABATENbHBIX, HMHTEUIEKTYaJIbHBIX W
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalu3a JAHHBIX O IyTAX pPa3BUTHS B
OMOJIOTMM HAay4YHBIX B3IJISZ0B, UACH M MOAXONOB K H3YYEHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHSI OpPraHMU3alUY;

CTaHOBJICHHME Yy oOywaroumxcsd oOmeil KyJabTypbl, (YHKIHMOHAJIbHOU
IPAMOTHOCTH, Pa3BUTHE YMEHHUI OOBSICHATh U OLEHUBATH SBJICHUS OKPYKAOLIEro
MUpa >KMBOW IpPUPOJBI HAa OCHOBAaHWHM 3HAHUM M OIBITA, IIOJYYEHHBIX IpHU
U3y4eHUU OMOJIOTUHY;

dopMupoBaHue y O0OydYaromMXCs YMEHUH WUIIOCTPUPOBATh 3HAUYEHUE
OMOJIOTMUECKUX 3HAHUM B MPAKTUYECKOW JESTENIbHOCTH 4YeJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA,

BOCIUTAHUE YOEXKAEHHOCTH B BO3MOXXHOCTH TMO3HAHUS YEJIOBEKOM >KUBOM
MPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEM, COOTIOICHUS] ITUYECKHUX
HOPM IPU IPOBEICHUN OMOJIOTMUECKUX UCCIEA0OBaHUM;

OCO3HaHUE IICHHOCTH OWOJIOTMYECKUX 3HAHUUM 7 TMOBBIIICHUS YpPOBHS
HKOJIOTMYECKOM KYJIbTYpbI, 4711 OPMUPOBAHUSI HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCETHEBHON JKU3HU IS
OLICHKH MOCJIEACTBUM CBOEHU JEATEIBHOCTH M0 OTHOIIEHUIO K OKPYXKAKOLIEH Cpeae,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHME M COOJIOJEHUE Mep MPOPUIAKTUKH
3a00JIeBaHUH.

B cucreme cpeanero ooOmero oOpa3zoBanusi «buonorus», uzyyaemas Ha
0a30BOM YpOBHE, SIBJISIETCS O0s3aTE€IbHBIM y4EOHBIM MPEIMETOM, BXOJSALIUM B
COCTaB IIPEAMETHOM obnactu «EcTecTBEeHHO-Hay4HbIE IIPEAMETBD.



J{nst u3yuenus: 6uosoruu Ha 6a30BOM YPOBHE CPEJIHET0 00111ero oopa3oBaHus
orBoautcs 68 ywacos: B 10 kmacce — 34 vaca (1 uac B Henmenmo), B 11 xmacce — 34
Jaca (1 Jac B HEJICITIO).



COJEPKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTUU C OOIIECTBEHHBIMU, TEXHUUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMu, Guiaocoduei, 3STUKOM, ICTETUKON U MPaBOM.
Ponp Owonoruu B (QopMUpOBaHMM COBPEMEHHOM HAYYHOW KapTHHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTo1pI TO3HAHUS )KUBOW MPUPOABI (HAOI0ICHUE, SKCIIEPUMEHT, OTMCAHHE,
U3MepeHne, KiacCcupuKaIys, MOJCIUPOBAHUE, CTAaTUCTHYECKas o0paboTka
JTAHHBIX ).

JlemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeToIbl MO3HAHUS KUBOUM MPUPOJIBI.

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

[Ipaktuueckas pabora Ne 1. «Jcnosib30oBaHWE pa3inMYHBIX METOJOB IpHU
W3YYEHUH OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI M UX OPraHU3aIMs.

JKusbie cucTemsbl (OMOCUCTEMBI) KaKk MpeAMET U3ydeHus: ononoruun. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CBoiicTBa OMOCHCTEM U UX pazHOOOpasue. YPOBHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBI, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJISIHOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTEOLIEHOTUUECKHUI ), OMOChepHBIN.

JlemoHcTpanun:

Tabmuibl 1 cxembl: «OCHOBHBIE TIPU3HAKK JKU3HWY», «YPOBHU OpraHU3aIIU
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTAB U CTPOCHUE KJIETKH.

XUMHAUYECKUM COCTaB KIJIETKH. XHMMHUYECKHUE BJIEMEHTBI. MAaKpPOJIEMEHTBHI,
MHUKpPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpalIbHBIX BemiecTB B KkieTke. lloamepskanue
OCMOTHYECKOTO 0anaHca.

benku. CoctaB u cTpoeHue O0enkoB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHnmble U 3aMEHUMBIE AMUHOKHUCIOTBI. AMHUHOKHUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TpPETUYHAS W
YeTBepTHUYHAs CTPYKTypa). XHMHYECKHe CBOWCTBa OeikoB. buonornueckue
byHKITIN OEJIKOB.



®epmeHTsl — Ouojormyeckue Karanuzatopbl. CrTpoeHue QepmeHTa:
aKTUBHBIM 1eHTp, cyOcTpaTtHas crnenupuyHocts. Kodepmentsl. Butamunsbl.
OTmuns pepMEHTOB OT HEOPTAHMIECKUX KaTaIH3aTOPOB.

VYraeBoapl:  MOHOcaxapuibsl  (TJIFOKO3a, pubo3a W JAe30Kcupr003a),
nucaxapuabl  (caxapo3a, JIaKTo3a) MW IoJiMcaxapuibl (KpaxMmay, TJUKOTCH,
1eJuII0103a). buonornyeckue GyHKIMM yTriieBOI0B.

Jlumuael:  TpurIUUEpUAbl, (GOCPONUNUILI, CTEpOUAbl. [ uapoduIbHO-
ruapodoOHbIe  cBoiicTBA. buomornueckne ¢Gynkmum aunuaoB. CpaBHEHHE
YII€BOAO0B, OEJIKOB U JIMIHJIOB KaK UCTOYHHUKOB SHEPTHUHU.

HyxknennoBeie xkucmorel: JHK wun PHK. Hykneornasr — MoOHOMEpEI
HyKJIeMHOBBIX KucioT. Ctpoenue u ¢pynkuuu JHK. Crpoenune n ¢pynknuun PHK.
Buasl PHK. AT®: ctpoenne u GpyHKIIUH.

[utonorus — Hayka o kietke. KietouHnas Teopusi — mpumMep B3auMOJEHCTBUS
uaen u pakToB B HAYYHOM MO3HAHUU. METOIbI U3YUEHUS KICTKHU.

Knerka kak muenoctHas skuBasg cucrema. OOmmMe npuU3HAKU KIIETOK:
3aMKHyTas HapyxHas mMeMOpaHna, mojekynbl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tumbel KJIETOK: »yKapuoTHYeCKass U mpokapuoTudeckas. (OcoOeHHOCTH
CTpOeHHUs TpokapuoThuueckor kietku. Kierounas crenka Oakrepuit. CtpoeHue
IYKAPUOTUYECKON KIEeTKA. (OCHOBHBIE OTIWYUS PACTUTEIIBHOM, >XUBOTHOM H
IrpUOHON KIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAS CTEHKA, TJIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas meMmOpana, e€ cBoiicTBa U Gpynkiuu. [utonnazma u eé
opranouasl. OnHomemOpaHHble opraHouabl kietku: OIIC, ammapart I'ombmxw,
nu30coMbl. [loyaBTOHOMHBIE OPraHOWABI KJIETKU. MHUTOXOHAPHH, IIACTUIBI.
[Ipoucxoxaenrue MUTOXOHIpUNA U 1wiactua. Buael minactua. HememOpanHbie
OpraHOWIbI KJIETKH: PUOOCOMBI, KJIETOYHBIM IIEHTpP, IEHTPUOJIM, PECHUYKH,
KryTUKUA. OYHKIIMU OPTaHOUI0B KJIETKU. BKiTtoueHus.

Anpo — perynaropHsiii 1eHTp KieTku. CTpoeHue siapa: saepHas 000JI0vKa,
KapHoIlUla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEIIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panximin, K. M. bap.

[unarpammel:  «PacnpeneneHne XUMHAYECKHX JJEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XMMHYECKUX JJIEMEHTOB B )KMBOU IIPUPOIE».

Tabnuiel u cxembl: «llepuoandeckas TalbauIa XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJeKyIbl BoAbD, «buocunTes 6enkay, «CTpoeHre MOJIEKYJIbl OeIKay,
«Ctpoenue depmenta», «Hyknennosbie kucnotel. JJHK», «CTpoeHue mMoJieKkyibl



AT®», «CtpoeHne >yKapuOTHYECKOU KIETKN», «CTPOCHUE MKUBOTHOWU KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKNW», «CTpPOCHUE NPOKAPUOTUUYECKOW KIIETKWY,
«CTpoeHue A11pa KIETKN», « YTIIEBOIABD, «JIumuab.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJAOBaHUE JJIi MPOBEICHHUS
HAOIO/ICHUH, W3MEpPEHUH, OSKCIEPUMEHTOB, MHUKPOIpPENapaTbl PaCTHUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIETOK.

JlaGopaTopHblie ¥ NpaKkTUYeCKUe PadoThI:

Jlabopatopnas pabora Ne 1. «M3yueHue KaTaJIuTUYECKOW AaKTUBHOCTU
(dbepMeHTOB (Ha MpuMepe aMuiIa3bl WA KaTallas3bl)y.

JlabopatopHas pabora Ne 2. «M3yueHue CTpPOEHHUSI KIETOK pPaCTEHUH,
KUBOTHBIX W OaKTEepUi TOJI MHKPOCKOIIOM Ha TOTOBBIX MHUKpOTpENapaTax M HX
OMHUCAHUE.

Tema 4. ’KusHeaesiTeJJbHOCTb KJIETKH.

OOMeH BemnecTB, WK METa00JIU3M. ACCUMUIALUS (TUIACTUYECKUN OOMEH) U
IUCCUMHIISIIAS  (JHEPreTUYeCKUi OOMEH) — JIBE CTOPOHBI E€IMHOTO Mpoliecca
MeTrabonn3ma. Pojib 3aKOHOB COXpAaHEHHsS] BEUIECTB M DHEPrUd B NOHUMAaHUU
MeTabor3ma.

Tunel oOMeHa BelecTB: aBTOTPOPHBIN U rerepoTpodHsblii. Ponas dhepmMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas W TeMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdHeKTUBHOCTL (HOTOCHHTE3a. 3HaUCHHE (DOTOCUHTE3A ISl KUZHU
Ha 3emie. BiusiHue ycioBuil cpeibl Ha (OTOCHHTE3 M CIOCOOBI MOBBIMICHUS €TO
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTCHHI.

XeMoCuHTEe3. XEeMOCHHTE3UPYIOIKe OaKTepuu. 3HAUYCHUE XEMOCHHTE3a JIJIs
JKW3HU Ha 3eMJie.

DHepreTuueckuii oOMEeH B KJETKe. PaciierieHre BeIleCTB, BBIJEICHUE U
AKKyMYJIMpPOBAaHHE DJHEPruM B KIETKE. OJTambl HHEPreTUYecKOro oOMeHa.
['mukomu3. bpoxenue m ero Buabl. KUCIOpOAHOE OKHCIIEHHWE, WM KJIETOYHOE
JIbIXaHUE. OxkucnurenbHOE dbochopunrpoBaHue. OddexkTuBHOCTD
HHEPreTUYECKOro OOMEeHa.

Peakiuu wMarpuuHoro cuHTe3a. ['‘eHetmueckas wundopmanus u JIHK.
Peanuzanus reHetmyeckod HHQPOpMALMK B KIETKe. ['€HETMYEeCKUH KOA U €ro
cBoiictBa. Tpanckpurnust — matpuunbiii cuate3 PHK. Tpaucmsius — 6uocunTtes
Ooenka. Otambl TpaHcasnuu. KomupoBanue amuHOKucCIOT. Pomb pubocom B
OonocunTese Oemnka.

Hexkiierounsie ¢popmbl xu3HU — BUpYyChl. McTtopus otkpsitusa Bupycos (. H.
WNBanoBckuit). OCOOEHHOCTH CTPOCHHMS M KU3HEHHOTO LIHMKJIa BUPYCOB.
bakrepnodaru. bome3nu pacTeHuii, >XMUBOTHBIX U YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmyHonedunurta denoBeka (BUY) — Bo3oymutens CIIN/a.



OOpatHasi ~ TpaHCKpuWILMs, peBepraza W  uHTerpaza. lIpodunakrrka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUH.

JleMoHCcTpaUuU:

[Toptpetsl: H. K. Konbuos, [. Y. BanoBckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunsl nutanusy, «Metabonuzm», «MUTOXOHAPUS,
«QHepretuyeckuii odOMen», «Ximopormiacty, «Potocunredyn, «Crpoenue [IHK»,
«Ctpoenue u GyHKIIMOHUPOBaHME reHay, «CuHTe3 Oenka», «[ eHeTrndecKuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1uka Bupyca CIIN/a,
oaktepuodaray, «Pemmkarus JTHK.

Oo6opynoBanue: monaenu-antumkanuu «Yasoenue IHK u tpanckpumnuumsy,
«buocunTes 6enkay, «CTpoeHue KISTKN», MOJeh CTpykTypbl JTHK.

Tema 5. Pa3MHOKeHMe M HHANBUIYAJbHOE PAa3BUTHE OPraHU3MOB.

KileTouHbIl 1K, WM KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipomecchl, mpoTekaromue B uHTEpdaze. Perummkamnuss — peakius MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIA HabOp — KapHOTHIL
JIumiou eI W TalJIOMJIHBIA  XPOMOCOMHBIE  HAOOphl.  XpOMATHIBI.
[{uTosIOTHYECKHE OCHOBBI PAa3MHOKEHUA W  HWHJIWBUIYAJbHOTO  PA3BUTHUA
OPraHu3MOB.

[enenne knetkm — muto3. Craguu murtosa. [Iporeccel, mpoucxoasdimue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOTOTUYECKU CMBICIT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — arlonTo3.

®opMbI pa3MHOKEHHSI OpPraHU3MOB: Oecrojioe U MmoJioBoe. Bubl 6ecrnosnoro
Pa3MHOXXEHUS: [ICJICHHME HAJABOE, IOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXKeHUE. VICKycCTBEHHOE KIIOHUPOBAHUE
OPraHU3MOB, €r0 3HAYEHUE ISl CEJIEKIUH.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Cragum meiosa. Ilpouecchl, mpouCXoAsIMe Ha CTaguaX MEHo3a.
IToBenenne xpomocoM B wmenose. KpoccuHroep. buonorndyeckui CMbICT H
3HAYEHHE MEeKo3a.

["'ameTorene3 — mporecc 00pa3oBaHUsS TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie >kene3bl: CEeMEHHUKH U SUYHUKH. OOpa3oBaHWE W PA3BUTHE TOJIOBBIX
KJIETOK — ramer (CrepMaTo30H, SHIICKIETKa) — CIEpPMATOreHe3 W OBOTCHE3.
OcCOOEHHOCTH CTPOCHHSI SHUIEKICTOK M crepmMaTo3ougoB. OTIUioI0TBOpPEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHOHAJIBLHOE PpPa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIIBLHOTO Pa3BUTUSI Y MO3BOHOYHBIX KWBOTHBIX:
npoOieHue, racTpyisanus, opranoreHes. lloctamOpuoHanbHOE pa3BuTHE. THIIBI
NOCTAMOPHOHAILHOTO PA3BUTHS: NPSIMOE, HempsAMoe (JIUYMHOYHOE). BrusHue



Cpellbl Ha Pa3BUTHUE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIAEHHbBIC
YPOJCTBA.

Poct m pasButue pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHHUSA: CTPOEHUE
CEMEHU, CTAINU PA3BUTHSL.

JleMoHCTpanum:

Tabmuiel U cxembl. «@DOpMbI Pa3MHOKEHHS OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHU», «BereratuBHOe pa3sMHOXKEHUE
pacteHuit», «Jlenenue kietku Oaktepuily, «CTpoeHHE TOJIOBBIX KJIETOK,
«Ctpoenue xpomocombl», «Knetounsiii mukiny, «Pemmmkanus THK», «Mutosy,
«Meio3y», «IIpsmoe u Henpsamoe pa3BUTHE», «I 'aMETOTeHE3 Yy MIIEKONUTAIOMINX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3a.

ObopynoBanue: MHKPOCKOTI, MUKPOIIPENapaThl «CriepMaTo30U1bl
MJICKOITUTAIOIIETOY, «SIMIEKIIETKa MIIEKONHUTAINMIEro», «KapruoknHe3 B KJIETKax
KOpeIlKa JIyKa», MarHuTHass MOJENb-anIuimkanus «JleneHue KIEeTKu», MOJIEIb
JIHK, monenp meTada3zHoit XpOMOCOMBI.

JlabopaTopHbie H NpaKkTHYECKHEe PadoOThI:

JlabopatopHas pabora Ne 3. «HaOmromeHnwe MuTO3a B KIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITpENapaTaxy.

JlaGopatopuass padota Ne 4. «M3yueHuwe CTpPOCHHSI TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpOIpenaparTax».

Tema 6. HacjienCTBEHHOCTH U MU3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTUKU. VIcTopus pa3BUTHS TeHETUKU. Ponb nuronorun
U OMOpPUOJIOTUM B CTAaHOBJICHWHM TE€HETUKHU. BKiaa poCCHMICKUX M 3apyOeKHBIX
V4€HBIX B pa3BUTHE TE€HETUKU. MeToabl TEeHETUKH (THUOPUI0IOTHYECKUM,
HATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKUil). (OCHOBHBIE T'€HETHYECKUE
noHsTUA. [ eHeTnYecKass CUMBOJIMKA, UCIOJIb3yEMasi B CXEMaX CKPEIIUBAHUIM.

3aKOHOMEpPHOCTH HacCJE€AOBaHUs MPU3HAKOB, ycTaHOBJIEHHbIE . Menaenem.
MonorubpuiHOe CKpellMBaHWe. 3aKOH eIMHOOOpasusi THOPUIO0B TIEPBOTO
nokosieHud. IlpaBuno JOMHUHMPOBaHWS. 3aKOH PaCUICIUICHUS MPU3HAKOB.
['unoresa ynctoTel raMeT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeuMBaHue. 3aKOH  HE3aBUCHUMOTO  HACJeOBAHUS
npu3HakoB.  [lUTOreHeTMYECKHE  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHMUSI.
Ananusupyrolee ckpemrBanue. Mcnonb30BaHNe aHATUM3UPYIOIIETO CKPEIIUBAHUS
JUTSI OTIPEICIICHHSI TEHOTHUIIA 0OCOOMH.

CuerieHHOe  HacienoBaHue mpuszHakoB. PabGora T. Moprana mo
CUEIUICHHOMY HAcJI€OBaHUIO TeHOB. HapylieHue cuenieHus reHOB B pe3yJsibTaTe
KPOCCUHT'OBEpPA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTH. [ eHeTHUEeCKne KapThl.



['enetuka mona. XpoMOCOMHOE OIpeesieHUE Mojia. AyTOCOMBI U MOJIOBBIE
XpoMOCcOMBI. ['OMOraMeTHele W TreTeporameTHbie oOpranu3mbl. HacnmenoBanue
MIPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

N3meHunBoCTh. BHibl K3MEHYHMBOCTH: HEHACIICICTBEHHAS M HACJICACTBCHHAS.
Ponp  cpempl B HEHACIEOCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIMOHHON U3MEHYMBOCTH. BapuaninoHHBIN psii M BapualliOHHAS KPUBASI.
Hopma peakuuu npuszHaka. KoJM4eCTBEHHbICE M KAaYECTBEHHBIC MPU3HAKH U MX
HopMa peakiuu. CBoiicTBa MOIU(DUKAIIMOHHOM U3MEHUUBOCTH.

HacmencTBeHHas, WM TEHOTHIMYECKAs, W3MEHYMBOCTh. KoMOWHaTHBHAS
W3MEHYHUBOCTh. Melo3 W TMOJIOBOM TMpoliecC — OCHOBAa KOMOMHATHUBHOM
W3MEHUYMBOCTH. MyTalinoHHas n3MEeHIMBOCTh. Kitaccudukanus MyTtanuii: TeHHBIE,
XpPOMOCOMHBIE, TCHOMHBIC. YacToTa U MpUUUHBI MyTaIuid. MyTareHHbie (haKkTOpBhl.
3aKOH TOMOJIOTUYECKHUX PAJIOB B HAclIeACTBeHHOM n3MenunBoctu H. 1. BaBuiosa.

BHesepHas HacJI€ACTBEHHOCTh U U3MEHUYMBOCTb.

['enetuka wenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJAbl T€HETHKH
YeJIOBEKa: TeHEaJOTHUCCKHM, OJIM3HEIIOBEIN, IIUTOTCHETHISCKUM, OMOXMMHUYCCKUH,
MOJICKYJIAPHO-TEHETUYECKHUH. CoBpeMeHHOE OIpEICIICHUE TCHOTHIIA:
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIHMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[1IIP-ananu3a. HacnencrBeHHble 3a00JieBaHUS YEJIOBEKA. TEHHBIC OOJIC3HU,
00JIE3HU C HACJIEICTBEHHOW MPEAPACIONONKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W TreHepaTuBHbIE MyTaluud. CTBOJIOBbIE KIETKU. [IpUHIUIIBI
3I0pOBOTO 00pa3a *KU3HU, JTUATHOCTUKH, TPOPUIAKTUKN U JICYCHUS TeHETUYECKUX
Oone3Heil. MeanKo-TeHeTUYecKoe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIUIIMHCKON
TE€HETUKU B MPEJOTBPAICHUHN U JICYEHUU TEHETUYECKUX 3a00JIeBaHUM YeIOBEKa.

JlemoHcTpanun:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBumnos.

Tabmuupt ©  cxembl:  «MoOHOTHUOpUJIHOE  CKpEIIMBAaHUE UM €ro
IIUTOTEHETUYECKasi OCHOBa», «3aKOH pAacCIICIUVICHUS W €ro IUTOTeHETUYecKas
OCHOBa», «3aKOH YHCTOTBHI  ramer», «JluruOpuaHoe  CKpEIIUBaHHCY,
«uTomorudyeckue OCHOBEI JTUTUOPUIHOTO CKPEIIUBAHUD, «Menosy,
«B3anmozaencTBue ajeNbHBIX T€HOBY», «l'€HETHYECKHE KapThl pPACTEHU,
J)KUBOTHBIX M 4YeJioBeKa», «I'eHeThka moJiay, «3aKOHOMEPHOCTH HaCJIeIOBaHUS,
CIETUICHHOTO C Toiom», «KapuoTumbl 4dYeloBeKa U JKUBOTHBIX», «Bumisl
U3MEHYUBOCTHY, «MoaudukaluoHHas H3MEHUYMBOCTHY», «HacnenoBaHnue pesyc-
baxTopa», «I'eHeTHKa rpynn KpoBu», «MyTariuoHHAss U3MEHUUBOCThY.

OGopynoBaHue. MoJeIU-aNIUIMKAIU  «MOHOTHOPUIHOE CKPEIIMBAHUE),
«Henonmunoe nmomuHupoBanuey», «JluruOpumaHoe ckpemuBanue», «llepekpéct



XPOMOCOM», MHUKPOCKON u MHUKpomnpemnapar «Jposodunay (Hopma, MyTamuu
(opMBI KPBUTBEB U OKpPACKH Teja), repoapuii «I'opox MmoceBHOMN».

JlaGopaTopHble H NpaKkTHYECKHE PadOThI:

JlabopaTtopHas pabora No 5. «V3ydeHue pe3ynbTaTOB MOHOTHMOPUAHOTO U
JUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(PHIbI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTtopHas pabota Ne 6. «M3yueHne MoauUKAITMOHHOW U3MEHUYUBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO psiia U BApUALIMOHHOW KPUBOI.

JlaGopatopHas pabota Ne 7. «AHanu3 MmyTamuili y a1po30(uiibl Ha TOTOBBIX
MUKpOIpenaparax».

[Ipaktuueckas pabora Ne 2. «CocrtaBieHHWE M aHaIU3 POIOCIOBHBIX
YeJI0BEKay.

Tema /7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak HayKa M MPOLECC. 3apOKJICHHUE CEJIEKIMU M JIOMECTUKALMS.
VYuyenue H. W. BaBwioBa 0 1EeHTpax MPOUCXOXKICHUS M MHOTroo0pas3us
KyJIbTYPHBIX pacTeHHU. LIeHTpbl MpOUCXOXKAEHUS TOMAIIHUX >KUBOTHBIX. COpT,
OpoJa, IITaMM.

CoBpeMeHHbIE METOJIbI CeJIeKIIMU. MaccoBblii U MHAUBUAYAJIbHBIA OTOOPHI B
CEJICKIMU pPacTeHU M KUBOTHBIX. OneHka >3KcTepbepa. bim3kopoacTBeHHOE
CKpeluBaHue — UHOpuAuHr. Yucras nuHug. CKpelUBaHWE YUCTHIX JIMHUU.
['ereposuc, nim rudpuanHas cuia. HepoacTBeHHOE cKpelyMBaHHEe — ayTOPUIUHI.
Otpanénnass rtulOpuauzanmss u e€ ycnexu. VCKycCTBEHHbIH MyTareHes U
IOJIyYCHUE IOJIMIUIONAOB. JIOCTM)KEHMS CENEKIMM pPAcTeHWM, >XUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHoMOTHsI Kak OTpacib MPOU3BOJCTBA. ['€HHAas WH)KEHepHs. OTarlbl
co3ganusi pexomOuHanTHOM JIHK w Tpancrensnbix opranuzmoB. Kiierounas
nHxeHepus. Knerounbsie KyapTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTECHUM.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OPraHU3MOB.

DKoJlorMyeckue W 3thyeckue  npobiembl. MO  —  reHeTHYecKd
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.
JleMoHCcTpanmu:

[Toptpetsl: H. M. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHOB.

Tabnuiel u cxembl: kapTa «LIeHTpBI MPOUCXOXKICHUS M MHOTO00pa3us
KYJBTYPHBIX pacTeHuil», «llopoasl goMamHuX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «Otnanénnas rudbpuauzanus», «Padborsl akanemuka M. @. liBanoBay,
«Ilomumnounus», «OO0beKTH OuoTexHoNorun», «Kierounsie KylabTYypel U
KJIOHUPOBaHHEY, « KOHCTpyHpOBaHKE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBanue: MyJIsIKH TUIOZOB M KOPHEIIIIOIOB AUKUX (OPM U KYIbTYpPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX03sHCTBEHHBIC PACTEHHUS.



JlaGopaTopHble U MpaKkTHYECKHEe PadOThI:

Okckyperst «OCHOBHBIE METOIbBl W JIOCTHDKEHHS CEJCKIIMUM PAcTeHHH H
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOUCHIBITATENBHBIA ~ YY4aCTOK, B TEIUIMYHOE XO3AWCTBO, J1a0OPaTOPHIO
arpOyHHBEPCHUTETA WM HAYYHOTO IICHTPA).

11 KIIACC

Tema 1. DBoJTIOLIMOHHAN 0HOJIOTHA.

[Ipennocbulkn BO3HUKHOBEHHSI JBOJIIOHMOHHONM TEOPUHU. OBOJIOLUOHHAS
Teopusi U e€ MecTo B Ouosornu. BnusiHue 3BONIOIIMOHHONW TEOPUH HA Pa3BUTHE
OMOJIOTUU U APYTHX HAYK.

CBuzerenbcTBa 3BOMIOUMU. [laneoHTONOrMYECKUE: MOCIEI0BATEIBHOCTD
NOSIBJICHHUS BHJIOB B MAaJCOHTOJOTMYECKON JIETONMCH, MEPEXOAHbIE (OPMBI.
buoreorpaguyeckue: cXoacTBO U paznuune GpayH u (Gaop MaTepUKOB U OCTPOBOB.

OMOpuoNoruyeckrue: CXOACTBAa W paziuyusl SMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIHLHO-AHATOMHYECKHE: TOMOJIOTHYHbBIE, AHAJOTUYHbIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX NyTed y BCEX
OpraHU3MOB.

OomonnoHHass teopus Y. JlapBuna. Ilpennocbuikm BO3HUKHOBEHUSA
IapBUHM3MA. J[BMKyIIME CHJIBI DBONIONMU BUAOB 1O [lapBuHy (M30BITOYHOE
pPa3MHOXEHHUE MPU OIPAHMYEHHOCTH PECYpPCOB, HEONpeneNEéHHas M3MEHUYUBOCTb,
O0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIN OTOOD).

Cuntetnyeckas teopus 3Bomtonnu (CTI) u €€ OCHOBHBIC MOJIOKEHUS.

MukposBosrorus. [lonmynsuus kak equHUIA BUAA U 3BOJIFOLIUH.

JIBrkymue cuiibl ((pakToOpbl) SBOJIIONMU BUAOB B TpHUpoje. MyTallmOHHBIN
npolecc M KOMOMHATHBHAs W3MEHYMBOCTH. llomynsiumoHHBIE BOJHBI U Jpeid
reHoB. M30isnus 1 Murpanus.

EctecTBenHbIit oTOOp — HampaBistonmi ¢daktop 3Boionuu. Dopmbl
€CTECTBEHHOI'0 0TOOpAa.

[TpucnocoOaeHHOCT, OPraHU3MOB Kak pe3ysbTaT 3Bomoonuu. Ilpumeps
PUCIIOCOOJIEHHUH Yy opraHu3MoB. ApoMop(h03bl U UAHOATANI TALIUH.

Bun wu BumooOpazoBanue. Kputepunm Buma. OcHOBHbIE  (OPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0rHIecKoe.

MakpoaBonorusi. PopMbl  ABONIONUU:  (puiieTHYEecKasi, JIUBEPreHTHas,
KOHBEpreHTHas1, napajienbHas. HeoOpaTuMocTh 3BOJIOLMH.

[IponcxoxneHne OT HecleUMAIN3UPOBaHHBIX NpenkoB. IIporpeccupyromas
crenrann3anus. AfanTuBHAs paanaius.

JleMmoHCcTpauu:



[Toptpetsl: K. Jlunueit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, . Mromep, A. H. CeBepuos.

Tabmuis! u cxembl: «Pa3BuTHE OpraHndeckoro Mupa Ha 3emiiey, «3apoIbIiu
MO3BOHOYHBIX  JKHUBOTHBIX»,  «Apxeonrtepukc», «Dopmbl  OoprObI  3a
cyliecTBoBaHue», «EctecTBeHHBI 0TOOp», «MHOTrooOpa3ue COpTOB pacTCHHI,
«MHoroobpazue  mopoa  KMBOTHbIX»,  «llomymsimum»,  «MyrtalnmonHas
U3MEHYUBOCTB», «Apomopdosbl», «anoamanranumy», «OOmas aereHepamus,
«/IBmkymue cuisl sBomounun», «Kapra-cxema wMapmpyra nyremectBus Y.
HapBuna», «boprba 3a cymiectBoBanue», «lIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHNE», « IKOJIOTUYECKOE BUI000PA30BAHUEY.

OOopynoBaHHe: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPACKH,
Ha0Op IJIOAOB U CeMsiH, KoJuleKuus «lIpumepbl 3alIMTHBIX MPUCIOCOOJICHUHN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIE HANPABICHUS SBOIIOLUNY», 00bEMHAS MOJIEIb
«CTpO€HHE rOJIOBHOTO MO3ra IIO3BOHOYHBIX.

buoreorpapuyeckass kapra Mupa, Koiekuus «@POpMbl COXPaHHOCTH
UCKOIIAEMBIX JKMBOTHBIX M pacTeHui», Moaenb amumkanusa «llepekpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Butue
JSTYIIKA», MUKponpenapat «Jlpo3odwuna» (Hopma, MyTtaruu (OpMbI KPBUIBEB U
OKpAacCKH TeJa).

JlaGopaTopHblie 1 NPaKTHYEeCKHUE PA0OTHI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOrHUECKOMY
KPUTEPHUIO».

JlabopaTtopHas paborta Ne 2. «Onucanve mpUCIIOCOOIEHHOCTH OpTaHW3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HuKHOBeHUE U pa3BUTHE )KM3HU HA 3em.Ie.

JloHay4yHble TPEACTABICHHUS O 3apOXKIACHUM >KWM3HU. HaydHble rumoresbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emuie. abWOreHe3 MW MaHCIepMus. XUMHUYecKas
HBOMIONUSA. AOHOTE€HHBIM CHHTE3 OPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCNEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOM 3BoMtonnn. HavanpHble Tansl
ouonornyeckoi spomouuu. ['mnoresa PHK-mupa. @opmupoBanne mMmeMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHWE ITPOTOKJIETKH. [lepBble KIETKM W HUX HBOJIIOLUS.
®opMUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPTAHU3MOB.

PazButue xu3Hu Ha 3emie mo 3paM u nepuoaam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [lanmeos3oiickas spa u €€ TEpUOIbl. KEMOPHUICKUH,
OPIOBUKCKUH, CUIIYPUHUCKUN, TIEBOHCKNN, KAMEHHOYT OJIBHBIN, IEPMCKHM.

Me3so30iickast 3pa 1 €€ NEPUOIbl: TPUACOBBIN, IOPCKUN, MEJTOBOM.

KaliHo3oiickags »pa ®W €€ TmepuoAbl. MaJCOTCHOBBIM, HEOTC€HOBBIM,
AHTPOTIOT€HOBBIN.



XapakTepucTrKa KIMMaTa M TEOJIOTHYECKHX MNpoueccoB. OCHOBHBIE ATaIlb
HBOJIIOLIMM PACTUTEIBHOTO M J>KMBOTHOTO MHUpPA. ApOMOp(O3bl y pacTeHUud u
XKUBOTHBIX. [TosiBNIEHNE, paclBET U BBIMUPAHUE TPYIIT )KUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOTO0 MHpa KaK OTpakeHue HBONOUUH. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIbI OPIraHU3MOB.

DBOIIIONMA YENOBEKA. AHTPONOJIOTHUS KaK HayKa. Pa3BuTHe mpeacTaBiIeHH O
IIPOUCXOXKJICHUH YeJoBeKa. MeToapl u3ydyeHHus aHTpororeHeza. CxoJcTBa H
pa3nuyus 4es0BeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKa.

JBwxymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacnencrBeHHas
U3MEHYMBOCTb M €CTECTBEHHbIH 0TOOp. OOIIecTBeHHbII 00pa3 >KU3HH,
W3rOTOBIICHHE OPYAUI TPpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIUA U BETBHU 3BOJIIOLIMM YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymensli, YenoBek mnpsaMoxonmsmmi, YenoBek HeanaepTtanbckuil, Yenosek
pasymHblid. Haxoaku HCKONaeMbIX OCTAaTKOB, BpPEMs CYIIECTBOBaHHUA, 001acTb
pacnpocTpaHeHusi, 00bEM roJOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenmoBeueckne packl. OcCHOBHbIE  OOJbIIME  pachkl:  €BPONEOUHAsS
(eBpasmiickas),  Herpo-aBCTpaJiOMJHAas  (dKBAaTOpHajbHas),  MOHTOJIOHIHAS
(asmaTcko-amepukaHckas).  YepTel  MPHCIOCOONEHHOCTH  MpPECTaBUTEICH
YEJIOBEUECKMX pac K YCIOBUSAM CYHIECTBOBaHUs. EJMHCTBO 4UeIOBEYECKUX pac.
Kputuka pacusma.

JlemoHcTpanuu:

[Hoptpetsr: ®. Pemu, JI. ITactep, A. . Omapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuupel n cxeMbl. «Bo3HukHoBenne CoOJIHEUHOH CcHCTEMBI», «Pa3BuTHE
opraHudeckoro wMupay, «PacturenpHas kinerka», <« OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kieTka», «COBpEMEHHas CHCTEMa OpPraHUYECKOIO MHUPAY,
«CpaBHEHHE aHATOMHUYECKHX YEpT CTPOEHUS YEJOBEKAa U YETO0BEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJIOTMYECKUX  HAXOAOK  IPEIKOB
COBPEMEHHOI'0 4YENOBEKa», «/[peBHenmme moan», «JpeBuue moamn», «llepBbie
COBPEMEHHBIE JIIOIN», «HeI0BEeYECKHUE Pach».

O6opynoBanme:  myimspku  «lIpomcxoxaeHue — denmoBeka»  (OFOCTEHI
aBCTPAJIONMUTEKA, MUTEKAHTPOIA, HEAHACPTajblla, KPOMAHBOHIIA), CJCTKUA WU
M300paKEHHUS] KaMEHHBIX OpYyAHUN TEepBOOBITHOIO 4YenoBeKa (KaMHH-YOMIIEPH,
pyOmna, ckpeOyia), TeOXpOHOJOrHYecKas Tabnuia, KOJUIeKIus  «DopMbl
COXPaHHOCTH UCKOTAEMbIX )KUBOTHBIX M PACTEHUI».

JlaGopaTopHbie U MpaKkTHYECKHE PadOThI:

[Ipaktuueckas padota Ne 1. «M3yyeHue nckomaemMbiX OCTATKOB PACTEHUHN U
YKUBOTHBIX B KOJUIEKIUSX).



DKCKypcHsi «IBOJIOLMS OpraHUYecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHBIN WJIM KpaeBeIueCKUN My3ei).

Tema 3. Opranusmsl u OKpYysKaloas cpeaa.

DKOJNOrus KaK HayKa. 3aJlauyd U pa3Jielibl 3KOJIOTMU. MEeTOIbl SKOJIOTHYECKHUX
UCCIIEOBaHMI. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEIIOBEKA.

Cpenpl oOWTaHUs OpPraHU3MOB. BOJHAs, Ha3eMHO-BO3JAYIIHAs, MOYBEHHAs,
BHYTPUOPTAHU3MEHHAS.

Okonoruueckue (¢akrtopbl. Kiaccudukanus 5KOJOTHYECKHX (HAKTOPOB:
abuoTuueckne, OMOTHYECKHE U AaHTPOMOTreHHbIE. J[eHCTBHME HKOIOTHUYECKHUX
(bakTOpOB Ha OPTAHU3MBI.

AOGuoTnueckue (paxTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOAU3M.
[IpucnocoOnenust OpraHU3MOB K  JEHCTBHUIO  aOMOTHYECKUX  (HaKTOPOB.
buoniornueckre puTMsl.

buotnueckue (bakTopHI. Buaer OMOTHYECKUX B3aUMOJICHCTBUN:
KOHKYPEHIIUs, XUITHUYECTBO, CUMOKO03 U ero ¢opmbl. [lapasutusMm, koomneparusi,
MYTyaau3M, KOMMEHCaIu3M (KBapTHPAHCTBO, HAXJICOHWYECTBO). AMEHCAIN3M,
HedTpanmu3M. 3HauYeHHe OMOTUYECKUX B3aUMOJCHCTBUN ISl CYIIECTBOBAHUS
OpPraHU3MOB B IPUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU momyssiqud. (OCHOBHBIE MOKa3aTeNH
NOMYJISIUMU: YHUCJIEHHOCTh, IUIOTHOCTb, POYKJIAEMOCTh, CMEPTHOCTh, IPHUPOCT,
Murpanus. J[nHaMuka 4uCI€HHOCTH NOIMYJISILUY U €€ PEeryIsius.

JlemoHcTpanuu:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynse, O. ['ekkensb.

Tabnuel u cxembl: kapta «lIpupoansie 30Hb 3emin», «Cpenbl 0OUTaHUS
opranusmoBy», «®oronepuoausm», «llonymaum», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTH MONYJSAUUA UHPY30puu-TyPenbkny», «[luiesbie uenmy.

JlaGopaTopHblie ¥ NpakTHYeCcKUue padoThI:

JlabopaTtopHnas pabora Ne 3. «Mopdosorndeckne 0COOEHHOCTH pacTeHUN U3
pPa3HbIX MECT OOUTaAHUS».

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTrdaeckas pabora Ne 2. «Iloacuér MIOTHOCTH MOMYJISIUI pa3HBIX BUAOB
pacTEHUI».

Tema 4. CooOmecTBa 1 IK0JIOrHYECKHE CHCTEMBI.

Coo0miecTBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
npocTpaHCTBeHHasi, Tpoduueckas (muiieBast). Buugbl-momuHadTel. CBsi3u B
OHOIIEHO3E.

DKOJOTMYECKUEe CUCTeMBbI (dKocucTeMbl). IloHATHE 00 »dKocHcTeMe H
ouoreorieHo3e. DOYHKIIMOHAIbHBIE KOMIIOHEHTBI HKOCHUCTEMBI. TPOIYIIECHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOpoT BeIeCTB U MOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckue (muiieBbie) YpPOBHHM OJKOCHUCTeMbI. [luiieBble I[enmu © CeTH.
OcCHOBHBIE TIOKa3aTEIM HSKOCHUCTEMBI: OHoMmacca, MNPOAYKIHUS. IDKOJIOTUYECKUE
nupamMuzibl:  MPOIYKUMUH, YHCICHHOCTH, Ouomacchl. CBOICTBa 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISIIUS, pa3Butue. CyKkieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO
WM IIAPOKOJIMCTBEHHOIO JIeCa.

AHTpPOTIOTEHHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak ¢akTop ycToHdmBOCTH 3KocucTeM. CoxpaHeHue
OHOJOTUYECKOTr0 pa3HooOpasus Ha 3emJle.

Yuenne B. . Bepuanckoro o 6mocdepe. 'panuipl, coctaB U CTpyKTypa
ounocdepnr. JKuBoe BemiectBo U ero (yHkuuu. OcoOeHHOCTH OHocdepbl Kak
rno0anbHOW 3KOCHUCTEMBl. JlMHaMHUYecKkoe paBHOBEcHE M oOOpaTHas CBSI3b B
ounocdepe.

KpyroBopoThl BEIIECTB 1 OMOTCOXMMUYECKHE IUKIIBI AJIeMEHTOB (yrieposa,
a30Ta). 30HAIBHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTPOIIOreHHbIE U3MEHEHUS B Ouocdepe.
['1o6anbHbIE HKOIOTHYECKUE TPOOIEMBI.

CocymiecTBoBaHue PUPOJIBI U YeJI0BEYECTRA. CoxpaHeHue
Onopa3zHo0Opa3usi Kak OCHOBA yCTOMUMBOCTH Onocdepbl. OCHOBA palliOHAIBLHOTO
VIOPABJIECHHUS MPUPOJHBIMU pPECypcaMM M HUX MCHOJb30BaHUE. JloCcTmKeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

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

Tabmuubl u cxemel: «llumessie menu», «bUOIEHO3: COCTaB M CTPYKTYpPay,
«IIpuponnbie cooOmiectBay, «llemn mnuTaHus», «IKOJOTHYECKAs MHUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3 Bomoéma», «ArpoiueHo3», «lIpumepHbie
AHTPOTIOTEHHBIE  BO3JEUCTBHS Ha mpupoay», «BakHedmme  HMCTOYHHUKHU
3arpsi3HEHHs BO3/IyXa W TPYHTOBBIX BOM», «[louBa — BakHEMIas COCTABIISIONIAS
ounochepo», «DakTopsl nerpagauuu moun», «llapHukoBslil 3¢ dexT», «DakTopbl
paaroOaKTUBHOTO 3arpsisHeHust Ouochepwr», «OOmas crpykrypa Ouochepn»,
«PacnipocTtpanenue ku3HM B Ouochepe», «O30HOBBIA »HKpaH Ouocheps»,
«KpyroBopot yrinepoaa B 6buocdepe», «kKpyroBopot a3ora B mpupoze».

O6opynoBaHue. Mojelb-aniuMKainus « Tunudabie OUOIIEHO3BD», TepOapuid
«PacTtutenbHble cO00IIECTBaY, KOJUIEKIINN «buolieHo3», «Bpeaurenu BaxHEUIINX
CEJIbCKOXO3SMCTBEHHBIX  KYJIBTYp», TepOapuu W KOJUICKIIMH PACTEHUH W
YKUBOTHBIX, MPUHAICKANTUE K PA3HBIM IKOJOTHYECKAM TPYINIaM OJIHOTO BHA,



Kpacnass kuura Poccuiickoit ®deneparuu, H300paK€HUs OXPaHIEMBIX BHUJIOB
pacTeHUi U KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacno ®I'OC COOQO, ycraHaBIMBaKOTCA TpeOOBaHUS K PE3yJIbTaTaM
OCBOCHHMS OOydalolIMMHUCSA TPOrpaMM cpeaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType IMYHOCTHBIX PE3YJAbTATOB OCBOCHUS mpeaMmera «buosorus»
BBIJICJICHBI CJICIYIOIINE COCTaBIISIIOIIME. OCO3HAHUE OOYyYarOIIUMUCS POCCUICKON
TPaXJaHCKOW UACHTUYHOCTHA — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH
U CaMOOIPEACIICHUIO, HaJu4yhe MOTUBAlMM K  OOY4YeHHI0O  OHOJIOTHUH,
[[eJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHHM JMYHOCTH HA OCHOBE
KJIFOYEBBIX I[EHHOCTEW M HCTOPUYECKUX TPAAUIMN Pa3BUTUA OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JESATENPHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, IMPUCYIIMMUA CUCTEME
OMOJOTHYECKOro  00pa30oBaHWs, HAJIUYUME HSKOJOTUYECKOr0 IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMS Npeamera «buonorus» nocturarorcs B
€IUHCTBE Y4YeOHOW U BOCHUTATEIbHOM JEATEIBHOCTM B COOTBETCTBUU C
TPaJIULMOHHBIMA POCCUMCKUMH COLIMOKYJIBTYPHBIMH, HCTOPUUYECKUMHU U JYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMu
MOBEJICHUSI U CIOCOOCTBYIOT TIpOIlECCaM CaMOIIO3HAHHUs, CaMOBOCIHUTAHUS W
CaMOpA3BUTHS, PpA3BUTHUS BHYTPEHHEW TMO3WLMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHUS K 3aKOHY M MPABOIOPAJIKY, YEIOBEKY TPyJa U CTapUIEMy MOKOJEHHIO,
B3aMMHOTO YBaXKCHHMs, OEpEeKHOTO OTHOIICHHUS] K KYyJIbTYPHOMY HACJICIUI0 U
TpaAuLMSIM MHOTOHAIMOHAIBbHOTO Hapoja Poccuiickon depepanuu, Npupoae U
OKpY>KarolIen cpeie.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS Yy4eOHOTO mnpenmeTra «bHOTOTHS
JIOJDKHBI OTPaXKaTh TOTOBHOCTh U CTIIOCOOHOCTh 00YYAIOIINUXCSl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIlMN, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHUICKOr0 OOIINECTBA, PACIIMPEHHUE KU3HEHHOTO
ONBITAa U ONbITA AESATEIBHOCTH B MPOLECCE PEATU3ALMUA OCHOBHBIX HAIPABICHUU
BOCHUTATEJILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMKU 00YYaIOIIETOCsd KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IpaB W OOS3aHHOCTEH, YBa)KEHHE
3aKOHA W MPaBONOPSIAKA,;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM [EATEIbHOCTH TMPU CO3JaHUU
y4eOHBbIX MPOEKTOB, PEIICHUH YYEOHBIX M MO3HABATEIbHBIX 3a/1ay, BBHIMOJHEHUU
OMOJIOTUYECKHUX SKCIIEPUMEHTOB,

CIIOCOOHOCTh ~ OTPENENATh COOCTBEHHYIO TMO3UIMI0O [0 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOMU KU3HHU U OOBSICHATH €€;

YMEHHUE YYMUTHIBATh B CBOUX JCHCTBUSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOCH C pa3sHbIMU YOEKIECHUAMH, KYyJIbTYPHBIMU IIEHHOCTSIMU U
COI[MAJILHBIM TMOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IPOILECCE COBMECTHOTO BBINOJIHEHUS
yueOHBIX, TI03HABATEIBHBIX M HUCCIEAOBATEIbCKUX 3a7ady, YBaXKHUTEIBHOIO
OTHOILICHUS K MHEHHUIO OINMOHEHTOB NpPH OOCYXJEHUM CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEITEIHHOCTH,

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTD POCCHUICKOM TPaXJIaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA, YBaXKEHHS K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTU IIEPE]
Ponunou, ropmocty 3a cBOM Kpai, cBOO PoanHy, CBOM S3BIK M KYJIBTYDY,
MPONUIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoja Poccuu;

IIEHHOCTHOE OTHOIIICHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSTHUKAM MIPUPOIbI,
IOoCTXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CLIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTh OILIEHMBAaTh BKJIAJ] POCCHUUCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTHHM, TOHUMAHHUS 3HAYEHUS OWOJIOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexxaEHHOCTh, TOTOBHOCTh K CIIY)KEeHHMIO M 3amure OTeuecTBa,
OTBETCTBEHHOCTb 3a €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHHUS:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO MMOBEACHNS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTHUPYACH HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH,

OCO3HaHME JINYHOTO BKJIAJA B TOCTPOEHUE YCTOWYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTEISIM, CO3/IAaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TMPUHATHUS LIEHHOCTEM CEMEUMHOM KWU3HU B COOTBETCTBHUM C
TpaauuusMHu HaponoB Poccun;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOUas 3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHUIA,



MOHUMAaHUE AYMOIIMOHATILHOTO BO3/IEUCTBUSI JKUBOU MPUPOJIbI U €€ LIEHHOCTH,

TOTOBHOCTh K CAMOBBIPQXEHUIO B pa3HbIX BUIAX HMCKYCCTBA, CTPEMJICHHE
IPOSIBJISITH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢u3nyeckoro BOCHUTAHHS, (POPMHUPOBAHHUSI KYJIbTYPbI 30POBbSI H
IMOIUOHAIBHOIO 0J1ar0MOJTyYHUsi:

MOHMMAaHUE W peaau3alusi 3J0pOBOro W 0e30macHoro oOpasza KHU3HU
(3mopoBOE  TUTaHWE, COONIIOJICHHME TUTHEHMYECKHX TPaBWI W HOPM,
cOamaHCUPOBAaHHBIM pPEXUM 3aHATAH M OTAbIXA, peryispHas Qusudeckas
aKTUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIETEHTHOIO OTHOIIECHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE 1EHHOCTH TPaBWJ MHAUBUAYAJBHOTO U  KOJUIEKTUBHOIO
0€301acHOro MOBEACHHS B CUTYalUX, YTPOKAIOIIHUX 3I0POBbIO U KH3HU JIOEH;

OCO3HAaHUE TMOCJIEICTBUN M HENPHATUS BPEIHBIX MPUBBIUCK (YMOTpPEOICHUs
aJTKOTOJIs, HAPKOTUKOB, KYPCHHS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTH K TPYJly, OCO3HaHHE LICHHOCTU MacTepPCTBa, TPYyA0JIt00ue;

TOTOBHOCTb K AKTHUBHOM JESITEIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, MIAHUPOBATH U CAMOCTOSITEIIBHO
BBIIOJIHATH TAKYIO JI€ATEIbHOCTD;

UHTEpEC K Pa3IUyHbIM chepaM NpopecCHOHATBHON AESITEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccudn H  pean30BbIBATH
COOCTBEHHbBIE KU3HEHHBIE IJIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHUI0O MW CaMOOOpa3OBaHHUIO Ha
MPOTSKEHUU BCEU JKU3HU,

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU II€JIeCO00Pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
YKU3HM Ha 3eMJie, OCHOBE €€ CyILECTBOBaHMUS;

MOBBILICHUE YPOBHS DSKOJOTMYECKOW KyJIbTYpbl: NPUOOpETEHHE OIbITa
IUIAHUPOBAHMUSI TMOCTYNKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUNA IS
OKpY>KaIOIIEH CPeIbl;

OCO3HaHUE TJI00aJTbHOIO XapakTepa SKOJIOTMYECKHUX MpoOJjIeM W MyTed HX
pELICHMUS;

CIIOCOOHOCTh HKCIOJNb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OUOJIOTHH
3HAHUST W YMEHHUSA MpPU pElEHUU MpoOJeM, CBSI3aHHBIX C PALMOHAIBHBIM
NpUPOAOIIONIb30BaHHEeM  (COOJIOJICHHE MpaBWJI  TOBEIACHHS B TPUPOJE,
HaIlpaBJIEHHBIX HA COXPAaHEHHWE pPABHOBECHS B JKOCUCTEMAX, OXpPaHy BHUIOB,
IKOCUCTEM, o6uocdepnr);



aKTUBHOE HENpHUSATHE JEHCTBUM, MPUHOCAIIUMX BpEl  OKpYXKarolleu
MPUPOTHON Cpelie, YMEHUE IMPOTHO3UPOBATH HEOIArOMPHUSATHBIC IKOJIOTHIECCKUE
MOCJIC/ICTBUSI PETPUHUMAEMBIX JEHCTBUN U TIPEIOTBPAIIATh HX;

HaJM4KMe Pa3BUTOrO SKOJOTUYECKOTO MBIILICHUS, IKOJIOTHUYECKON KYJIbTYPHI,
OTIBITa NEeATETLHOCTH HKOJIOTHIECKOM HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaThCSI UMU B TIO3HABATENbHON, KOMMYHUKATUBHON M COIMAJIBLHOM
MPAKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHICCKON MEATETLHOCTH dKOJOTHIECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAyKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JTUAJIOTE
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHME SI3BIKOBOM W UYHUTATEIBCKOW KYIBTYPHI KaK CpECTBA
B3aMMOJICUCTBUS MEX Y JIIOAbMU U TIO3HAHUS MHUPA,

MOHMMAaHUEe crhenuPuKku OHOJIOTMM KaK HayKd, OCO3HaHMS €€ poJu B
GbopMHpPOBaHUM PAIIMOHAILHOTO HAYYHOTO MBILIUICHUS, CO3JIaHUU IE€JI0CTHOTO
MIPEICTABICHUS] 00 OKPYXAIOIeM MHUpPE KaK O €IWHCTBE IPHUPOIBI, YEJTOBEKA U
oOIecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U peIIeHUH MpodiaemM
COXpaHEHUS MTPUPOTHOTO PABHOBECHS;

yOEeXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHHU JJIi COBPEMEHHOM IMBUIIM3AIUU:
oOecrieueHrsT HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMbl  pa3BUTHUS
YeJI0BEUECTBA, MOUCKA MMyTEH BHIXOJA U3 TJIOOATBHBIX IKOJOTHYECCKUX MPOOIeM U
oOecrieueHrs  Mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCITOJI30BAHUIO TIPUPOJHBIX PECYPCOB W (DOPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYCHHHM OHWOJIOTMUECKUX 3HAHWA B IEJAX
MOBBIIMICHUSI OOMIEH KyJNbTYpPhl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIHUOHAIBHOW IPAaMOTHOCTH OOydaromuxcs, GopMupyemMoit
IPU U3y4YCHUH OUOJIOTHH,

MOHMMAaHUE CYITHOCTH METOJOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCMOJb30BaTh IIOJIydaeMble 3HAHWUS ISl aHalu3a |
OOBSCHEHUSI SBJICHUM OKPY>KAIOIIETO MUPA M MPOUCXOASAIINX B HEM H3MEHEHUH,
YMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKIIOYCHUS Ha OCHOBE HAY4YHBIX (DaKTOB H
UMEIOIIHUXCS JAHHBIX C IETbI0 TTOJIYUICHHS JTOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJB30BaTh OMOJIOTHUYECKUE 3HAHMS IS
perieHust mpo0JIeM B peaTbHBIX JKU3HEHHBIX CUTYAIHX;

OCO3HAHHWE IIEHHOCTH HAyYHOW JEATEeTbHOCTH, TOTOBHOCTH OCYIIECCTBIISITH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO IEATSIbHOCTh MHANBUAYAILHO U B TPYIIIIC;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEpPBIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHnI0, K AKTHUBHOMY IMOJyY€HUIO HOBBIX 3HAHUN 1O OHOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yabTaThl OCBOEHUs ydeOHOro mpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMBIC I  (OPMUPOBAHUS MHPOBO33PEHHS OO0YUYaIOIIUXCS
MEKTUCIMIIMHAPHBIC (MEXKIPEIMETHBIC) OOIEHAYYHbIC MOHITHS, OTPAKAIOIIHNEC
IIEJIOCTHOCTh HAyYHOW KAPTUHBI MHpa W CHenu(PuKy METOI0B TO3HAHUA,
UCITIOJIb3YyEMBIX B €CTECTBCHHBIX HayKaX (BEIECTBO, SHEPrus, SIBJICHUE, MpoIlece,
CHUCTEMa, Hay4YHBIN (DaKT, TPHUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpH,
UCCleloBaHWe,  HaONOJIeHHe,  HM3MEpPEHUe,  OKCIEPUMEHT U JAPYTHX),
YHUBEpCAJIbHBIE yueOHbIe JeicTBUS (ITO3HABaTENbHbIC, KOMMYHHUKATHUBHBIE,

PErYISATHBHEIE), oOecreunBaroIme dhopMupoBaHUE (G yHKITMOHATBHOU
rPaMOTHOCTH U  COI[MAJIbHOM KOMIIETCHIIMM OOYy4YarolIuxcs, CIOCOOHOCTH
oOyJarommxcs HCII0JIb30BaTh OCBOEHHEBIE MEXIMCIIMTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWS M  yHUBEpCajbHble y4eOHbIE JEUCTBUS B
MO3HABATEIbHON U COLUAIIBHON MPAKTHUKE.

MeTtanpeaMeTHbIE PE3YJbTATBl OCBOEHHS MPOrpamMMbl CpPEIHEro OOIIEero
00pa30BaHUsl TIOJDKHBI OTPAXkKaTh:

OBaanenue YHHBEpPCaJIbHBIMH y4eOHbIMU NMO3HABATEJIbHBIMU
NEeHCTBUAMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOSITENILHO  (OpPMYNIHUpPOBaTh U aKTyalM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHUU 3HAHUU MNPUEMBI JIOTMUYECKOTO MBIIUICHHUS
(ananusa, cuHTE3a, CpaBHEHMSI, KJIACCU(PHUKAIIMH, 000OIICHHS), PACKPHIBATH CMBICIT
OMOJIOTUYECKUX TOHSTHH (BBIACHATh UX XapaKTEpHbIC MPU3HAKH, YCTAHABIMBATH
CBSI3H C APYTUMHU TTOHITHIMH);

ONpeNeNsaTh LEeTu JeATeIbHOCTH, 3aJlaBas MNapaMeTpbl M KPUTEPUU HX
JOCTHXKEHHSI, COOTHOCUTD PE3YNbTATHI AEATENBHOCTU C MTOCTABICHHBIMHU LIEJISIMH;

UCIIOJIb30BaTh OMOJIOTUYECKHUE MOHATUS ISl OOBCHEHUs] (PAKTOB U SIBIICHUU
YKUBOM IIPUPOLBI,

CTPOUTBH JIOTMYECKHE PACCYKIEHUsS (MHAYKTUBHBIE, JEAYKTHBHBIE, IIO
aHaJIOrUM), BBISIBISTH 3aKOHOMEPHOCTHM M MPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHNS,

OPUMEHSTH CXEMHO-MO/IETIbHBIE cpeacrBa I IPEICTABICHUS
CYLIECTBEHHBIX CBSI3€il M OTHOLICHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTax, a



TaKK€  MPOTUBOPEUMHA  Pa3HOrO0  pOJAA,  BBIABICHHBIX B  Pa3IMYHBIX
WH()OPMAITMOHHBIX ICTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTUBBI B ICATEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIsIM, OLICHUBATh PUCKH MOCIIEICTBUN AESTEIbHOCTH;

KOODAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEAIbHOTO,
BUPTYaJIbHOTO U KOMOWHUPOBAHHOTO B3aMMOICHCTBHS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KH3HEHHBIX MTPOOJIEM.

2) 0a30BbIe HCCIEA0BaTEILCKIE NeiiCTBHSI:

BJIAJICTh HaBBIKAMHU YI€OHO-MCCIIEI0OBATEIHCKON W IPOCKTHOM ESITEIIbHOCTH,
HAaBBIKAMHM  pa3pelieHusi MpoodsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHECHUIO
Pa3IMYHBIX METOIOB IMO3HAHMUS;

UCIIOJIb30BaTh PA3JIUYHBIE BHUABI JCATECIBHOCTU IO TMOJYYCHUIO HOBOIO
3HAHMS, €ro MHTEpIpEeTalui, NPeoOpa3OBaHUIO U MPUMEHEHUIO B Y4YEOHBIX
CUTYyalusX, B TOM YUCJIE IPU CO3JaHUU YUYCOHBIX U COLIMAIBHBIX TPOCKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MOHSATUSMU U METOIAMH,

CTaBUTh M (HOpPMYyIUMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
NESATETbHOCTH U KU3HEHHBIX CUTYaIMSIX;

BBISBJISITh NPUUYMHHO-CJICJCTBEHHBIC CBSI3M M aKTyallU3UpOBaTh 3ajauvy,
BBIJIBUTATh THUIIOTE3y €€ pEIICHMs, HAaXOJIWUTh apryMEHThI IS J0Ka3aTelIbCTBa
CBOUX yTBEPKJACHUH, 3a/1aBaTh MMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHaJIU3UpPOBaTh TIOJYYECHHBIE B XOJI€ PEIICHUS 3a0a4d  PEe3YJIbTaThl,
KPUTHYECKU OILEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OIEHKY HOBBIM CUTYAIlUsM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

OCYIIECTBJISITh 1I€JICHANIPABIECHHBIA MOUCK TMEpeHoca CPEACTB U CIOCOOOB
JNEeUCTBUS B MPOo(EeCCHOHATIBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHUS B TMO3HABATEIbHYIO M MPAKTHYECKYIO 001acTH
KU3BHEJEATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJIEH, MPEIaraTh OPUTMHAIBHBIC TIOJXOMIblI U PEIICHNS,
CTaBUTh IPOOJIEMBI U 33J1a4, JOMYCKAIOIINE albTePHATUBHBIC PEIICHUS.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIHH (TEKCTE Y4eOHOTO
nocoousi, HAyYHO-TIOMYJSIPHOM JUTEepaType, OHOJIOTMYECKUX CJOBapsix U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3aX MaHHBIX, B VIHTEepHeTe), aHAIM3MPOBATH



MH(OPMAIUIO PA3TMUHBIX BUJIOB U (DOPM IIPEACTABIICHUS], KPUTUUECKU OLICHUBATh
€€ 10CTOBEPHOCTh U HENMPOTHUBOPEYUBOCTH;

dbopMynTupoOBaTh 3aMpOChl U MPUMEHSITh Pa3iNYHble METOMBI MPU TOUCKE U
otbope Ouosorndeckor MHPopMaruu, HeoOXOAUMOM JJIsI BBIMOJHEHUS YYEOHBIX
3ajay;

npuoOpeTaTh OMbBIT HCIOJb30BAHUA HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHUI, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IUUHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (GOpMy  TNpEACTaBICHUS
ononornveckoit nHGopmanuu (cxembl, rpaduKu, TUArpaMMBbl, TaOJIHUIIBI, PUCYHKU
" JIpyroe);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KadecTBE CpelcTBa Npu padoTe ¢
Ovonornyeckod HHPOpMalUMe: MPUMEHATh XHMHYECKUE, (HU3NYecKue W
MaTeMaTUYECKUE 3HAKHM M CHMBOJBI, (OpMyJibl, aOOpeBUaTypy, HOMEHKJIATYpY,
UCIOJIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HarJIAIHOCTH;

BJIAJCTh  HAaBbIKAMH  paclo3HaBaHUS M 3allUTHl  WHOOpMAaIuH,
MH(OPMATMOHHOW 0€30MTaCHOCTH JIMYHOCTH.

OgiajeHne YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH JeHCTBUSIMU:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHUKAILIMK BO BCEX c(hepax KU3HU, AaKTUBHO Y4aCTBOBATh
B JIMAJIOTe WM JHUCKYCCUH TIO CYIIECTBY OOCYXIaeMO# TeMbl (yMEHHE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUSI OTHOCHUTEIHHO BBIIIOJHEHUS MpeiaraeMoi
3aJjauM, YYUTHIBATh UHTEPECHl U COIIACOBAHHOCTh MO3MIMHA APYTUX YYaCTHUKOB
JTUAJIOTa WUJIH TUCKYCCHH);

pacro3HaBaThb HeBepOalbHbIE CpPEACTBA OOUICHUS, IMOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MDJIMKTHBIX CHUTYAIHi,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU NIEPETOBOPHI;

BJIAJETh Pa3IUYHBIMU CHOCOOAMHU OOIIEHUS W B3aUMOJEHCTBUS, MOHUMATh
HaMEpPEHUs JAPYTUX JIOAEH, NPOSBIATh YBAXKXUTEIbHOE OTHOILIEHUE K COOECETHUKY
U B KOPpEKTHOU PopMme HopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTWUYHO H3JIaraTh CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPE/CTB.

2) COBMeCTHasl IesITeIbHOCTD:

NOHMMATh U HMCMOJIb30BaTh MPEUMYIIECTBA KOMAHAHON M MHIUBUIYaTbHOU
paboThI IPU peIIeHUH OMOJIOTUYECKOMN MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBbIX (OPM B3aUMOJEHCTBUS MPHU pPelIeHNH yueOHOH 3a1a4H;

BbIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX NEHCTBUH C Y4YETOM OOLIUX
MHTEPECOB M BO3MOKHOCTEN KaXKJI0T0 WIEHA KOJIJIEKTHBA,;



IIPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JCHUCTBUS IO €€ JOCTMIKEHUIO. COCTABIATH IUIaH JCHUCTBUI,
pacnpenessiTb pojad € Y4ETOM MHEHUM YYacTHUKOB, OOCYXJAaTh PE3YJIbTATHI
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa M KaXJOI0 YYaCTHMKAa KOMaHJIbI B
OOIIHI pe3yNbTaT Mo Pa3pabOTaAHHBIM KPUTEPHSIM,

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHUBAaTh HJIECH C IIO3UIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUECTBO U BOOOPAKEHUE, ObITh NHULIUATUBHBIM.

OBy1aieHUe YHMBEPCAJIBHBIMH PEryIssTHBHBIMH 1CHCTBUAMMU:

1) camoopraHu3anus:

UCIIOJIb30BaTh OHOJIOTMYECKUE 3HAaHUS [UIsl BBISBICHUS MNpoOJIeM U UX
pEIIeHUs B )KU3HEHHBIX U YU€OHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OWOJOrMYECKMX 3HAHUW LIEJIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JEHUCTBUAX M IMOCTYyNKax IO OTHOUIEHUIO K KUBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYXKAIOILIKX;

CaMOCTOSITENIBHO OCYILIECTBIISITh MO3HABATEIBHYIO AEATEIBHOCTD, BBISABIATH
po0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/ladyll B 00pa30BaTEIbHOMN
JEATEIIBHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAH pEIIEHUsT MpoOJieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEIIIOUTEHUH;

J1aBaTh OLIEHKY HOBBIM CHTYalHsIM;

pacuMpsITh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JINYHBIX MPEANOYTEHUM;

JieNiaTh OCO3HAHHBIA BBHIOOP, apryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTD
3a pellIeHHUE;

OLIEHUBATh TPUOOPETEHHBIN OMBbIT;

CHocOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO HIMPOKOW JpyIHULIUUA B
pa3HbIX O00JIACTSX 3HAHWM, IMOCTOSIHHO IMOBBIIIATh CBOM 0OO0pa30BaTENbHBIN U
KYJBTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CHTYalHsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISM;

BJa/JeTh  HaBbIKAMU  [O3HABATEJIBHOM  pediiekcuM  Kak  OCO3HAHHUSA
COBEpPILIAEMBIX JCHCTBUM W MBICIUTEIBHBIX IPOLECCOB, HX PE3yJbTaTOB U
OCHOBAHMM, UCIMOJIb30BaTh MPUEMBI pediieKcHH JUisi OLEHKH CUTYallMH, BbIOOpa
BEPHOI'O PEILICHHS,

YMETh OLICHMBATh PUCKH WU CBOEBPEMEHHO IIPUHHUMATh PELIEHUs II0 HX
CHUKEHHIO;



NPUHUMATh MOTHUBBI W apryMeHThl JPYrMX I[IpU aHalu3e pe3yJbTaToB
NEesATEIbHOCTH;

3) npuHsATHE ce0sl U APYTrUX:

MPUHUMATh ce0sl, MTOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

NpPUHUMATh MOTHBBI M apryMEHTbl JPYTUX TNpPU aHajdu3e pe3yJbTaToB
JEATEIIbHOCTH,

MpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OMINOKH,

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JIPYTroro YeoBeKa.

NNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl OcBoeHUsi mporpammbl COO mo Ouosoruv Ha
0a30BOM ypOBHE BKJIIOHAIOT crienuduueckue Ay yueOHoro npeamera «bruonorus»
Hay4YHbIC 3HAHMSI, YMEHHUS U CIIOCOOBI AEHCTBUI MO OCBOCHMIO, HHTEPIIPETALUU U
npeoOpa3oBaHUI0 3HAHUHM, BUJIBI JEATEILHOCTH MO MOJIYYEHHIO HOBOT'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX CUTYyalMSX, a TaKXKe B PEATbHBIX
KU3HEHHBIX CUTYyaIlUsX, CBSI3aHHBIX C Oumosiorueil. B mporpamme mnpeameTHbIe
pE3yNbTaThl MPEACTABJICHBI IO TOAaM OOyUEHHUS.

[IpenMeTHbIe pe3yabTaThl OCBOCHUs ydeOHOro mpenmera «buonorus» 6 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE M POJIM OMOJIOTHH B CUCTEME HAyYHOIO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-
HAay4HOW KapTHUHBI MHpPA U HAYYHOIO MHUPOBO33PEHUSA, O BKJIAJE€ POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTWH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS dKU3HEHHBIX 3a]1a4;

YMEHUE PACKpPHIBaTh COJACpP)KaHUE OMOJIOTUYECKHX TEPMHUHOB W TOHSTHM:
KU3Hb, KJIETKa, OpraHu3M, Meraboim3Mm (0OMEH BEHIeCTB W MpeBpalieHue
DHEPIUM), TOMEOCTa3 (caMOperyJsius), YPOBHEBas OpraHHU3aIHs JKUBBIX CHUCTEM,
CaMOBOCIPOU3BEJICHUE (PETIPOIYKITHS), HACICCTBEHHOCTh, N3MEHUUBOCTh, POCT H
pa3BUTHE;

yMEHUE u3JIarath OWOJOTHYECKHEe TeopuHu (KJIETOYHAas, XPOMOCOMHasi,
MyTaI[MOHHAs, IICHTpajbHas JOTMa MOJEKY/IspHOH Ouonoruu), 3akoHbl (I
Mennens, T. Moprana, H. . BaBuioBa) u ydeHus (0 EHTpax MHOrooOpasus u
NPOUCXOXKACHUS KYJIbTYpPHBIX pacteHuid H. V. BaBuiosa), onpenessTe TpaHHIIbI
WX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJaMH HAYYHOTO TTO3HAHUS B OMOJIOTHU: HAOIIOICHUE U
OMMCAHUE YKUBBIX CHUCTEM, MPOLECCOB WU SBJICHUN, OpraHu3alus U MPOBEIACHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIEIYEMbIMU BEIMYMHAMH, OOBSICHEHUE IOJYYEHHBIX



pe3ybTaTOB, MCIOJb30BAHHBIX HAYUHBIX MOHSATUN, TEOPUM U 3aKOHOB, YMEHUE
JIeaTh BBIBOJIBI HA OCHOBAHUU TTOTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJICIATH CYIICCTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapHWoOT, OMHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB. OOMEHA BEIECTB M MpPEBpallleHUs] YHEPTUu B KIETKe, (POTOCHHTE3A,
IJIACTUYECKOTO U JHEPreTUYECKOro OoOMEeHa, XEMOCHHTE3a, MHUTO3a, Melo03a,
OIUTOJIOTBOPEHUS, PA3MHOKEHUS, WHANBUIYaTLHOTO pa3BUTHS  OpraHU3Ma
(onTOrEHE3);

yMEHHUE MPUMEHSTH MOJYYCHHBIC 3HAHUS I OOBSICHEHUS OMOJOTHYECKHUX
MPOLIECCOB U SIBJICHUM, JJIA MPUHATUS MPAKTUUYECKUX PEIICHUN B MOBCETHEBHOMN
KU3HH C TIeNbI0 oOecrieueHruss Oe30MMacHOCTH CBOETO 3J0POBbS U 3I0POBBS
OKPYXAIOLIUX JII0JIeH, COOIOICHHUSI HOPM TPaMOTHOTO MOBEJICHUS B OKpYyKaroiei
MPUPOAHON cpejie, TMOHMMAaHHE HEOOXOAUMOCTH HWCIIOIb30BAHMS JTOCTHIKCHUI
COBpPEMEHHOW  OuWoJorMM U OHOTEXHOJIOTMM  JUisi  PaIlMOHAILHOTO
MIPUPOIOTIOIH30BaAHNS,

yMEHHE pellaTh »JJIEMEHTapHbIEe TEHETHUYECKHEe 3a7a4d Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHKE, CIEIJICHHOEC HACIeJOBAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAHUS ISl MpEeJCKa3aHusl HAcJIeOBAaHUS MPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBINOJHATh JTA0OPATOPHBIE W MpaKTU4YecKue paboThl, COOI0IATh
MpaBuIa NMpU padoTe ¢ Y4EOHBIM U JJaOOPATOPHBIM 000PYIOBAHUEM,

YyMEHUE KPUTHYECKH OIEHWBATh M HWHTEPHPETUPOBATH HHGPOPMAIIHIO
OMOJIOTUYECKOTO  COJIEpP)KaHMS, BKIIOYAIONIYIO IICEBJIOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHHMKOB (CpeACTBa MAacCOBOM MH(OPMAIIUH, HAYIHO-TIOMYJIIPHbIC
MaTepHasIbl), ITUYCCKUE AaCIEeKThl COBPEMCHHBIX HCCJICIOBAaHUN B OHOJIOTHH,
MEUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THMCHMCHHBIE M YCTHBIE COOOIIEHHS,
000011251 OMOJOTUYECKYI0 MH(POpPMAIUI0 U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.

[IpenMeTHBIC pe3yabTaThl OCBOSHHUS ydeOHOTo Tpeamera «buomorus» 6 11
Kjlacce TOJDKHBI OTPAXkKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUM O MECTE M POJIK OMOJIOTUM B CUCTEME HAyYHOTO
3HaHUS CCTECTBEHHBIX HayK, B (OPMUPOBaHMU COBPEMECHHOW €CTECTBEHHO-
HAyYHOH KapTHHBI MHUpPAa M HAYYHOTO MHPOBO33PEHUS, O BKJIAAC POCCHUCKUX U
3apyOCKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
IPaMOTHOCTH YeJIOBEKa ISl pEIIeHUs )KU3HCHHBIX 3a]1a4;

YMEHHUE PACKpPBIBATh COJECpPKAHUE OMOJIOTHYECKUX TEPMHUHOB U TIOHSTHIA:
BUJI, TIOMYJISALINSI, TeHO(MOH/I, DBOJIIONHMS, ABUKYIUE CUIBI ((PaKTOPHI) IBOIOIUH,
MIPUCTIOCOOJICHHOCTh OPTaHM3MOB, BHJI000pa30BaHME, SKOJOTHYECKHE (aKTOPHI,



HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBHI, PEAYLEHTbl, LENu MUTaHus,
AKOJIOTHYECKas MUpaMuia, Onoreomnenos, onocdepa;

YMEHHE WH3JaraTh OHOJIOTUYECKHE Teopuu (dBONIOLMOHHAs Teopusi Y.
JlapBuHa, CUHTETHYECKAas TCOPHS DBOJIOIWHU), 3aKOHBl M 3aKOHOMEPHOCTH
(3apoapieBoro cxoxacrsa K. M. bapa, uepenoBaHus TJIaBHBIX HANpaBICHUU WU
nyteit spomorimu A. H. CeseprioBa, yduenust o 6uochepe B. U. Bepnajckoro),
ONPENEIISATh TPAHUIIBI KX TPUMEHUMOCTH K KHUBBIM CUCTEMaM;

yYMEHHE BJIAJIETh METOIAMH Hay4YHOI'O MO3HAHUS B OMOJIOTUHU: HAOIOICHHUE U
ONHMCAHHUE KUBBIX CHUCTEM, MPOLECCOB M SBJICHHI, OpraHu3alus U IMPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXIY HCCIEAYEeMbIMU BEJIMYMHAMHU, OOBSICHEHHE MOJYYCHHBIX
pe3ynbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOpPUA U 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIACIATh CYIICCTBEHHbIE TPU3HAKH CTPOCHUS OMOJOTUYECKHUX
OOBEKTOB: BHJIOB, TMOMYJSIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreOolEHO30B U JKOCHUCTEM, OCOOEHHOCTH TMPOILIECCOB: HACIEIACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUJI000pa30BaHUs, MPUCIOCOOIEHHOCTU
OpraHU3MOB, JIEUCTBUS DSKOJOTUYECKHX (AKTOPOB Ha OpPraHU3MbI, IMEpeHoca
BEIIECTB U IIOTOKA SHEPrUM B DKOCUCTEMAX, AHTPONOTCHHBIX H3MEHECHUN B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYIOBOPOTa BEIIECTB M OMOr€OXMMHYECKHX
IUKJIOB B Onocdepe;

yMEHHUE MPUMEHSTHh MOJIYYCHHbIC 3HAHUA JJIs1 O0BSICHEHUS OUOJIOTHYECKUX
IIPOILIECCOB U SIBJICHUM, IS NMPUHATUSA MPAKTUYECKUX PELIEHUN B IOBCEAHEBHOU
KU3HU C 1IeJIbl0 oOecreueHus: OE30MaCHOCTH CBOErO 3J0pOBbS U 30POBBS
OKpPYXAaIOLIUX JIOJEH, COOJII0ICHHUS] HOPM TPAMOTHOT'O MOBEJEHUS B OKPYKAIOIIEH
MPUPOIHON cpejie, TMOHMMAaHHE HEOOXOJUMOCTH HCIOJIb30BAHUS JTOCTHUKEHUN
COBPEMEHHOU OMOJIOTHH JIJIs1 pALIMOHATILHOTO PUPOA0IOIb30BAHUS;

YMEHHUE peliaTh dJeMEHTapHbIe OMOJIOTUYECKHE 3a/1aud, COCTABISATH CXEMbI
IIEpPEeHOCa BEIIECTB U YHEPTHH B SKOcHcTeMax (ICTH MUTaHuUs);

YMEHHUE BBIMOJHATh JTA0OPATOpHBIE M MpaKTU4YeCKue padoThl, COOII0IAThH
npaBuia npu paboTe ¢ y4eOHBIM U Ta00PaTOPHBIM 000PYOBAaHUEM;

YMEHUE KPUTHYECKH OIEHUBATh M UHTEPHPETHUPOBATH HUHGOPMAIIUIO
OMOJIOTUYECKOTO COJIEpP)KaHMs, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBa MAcCOBOM MH(OPMAIHH, HAYIHO-TIOMYJIIPHbIC
MaTepuasibl),  paccMaTpuMBaTh  TJ00AJbHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHHUE CO03/1aBaThb COOCTBEHHbIE MHUCHBMEHHBIE W YCTHBIE COOOLIEHUS,
0000111251 OMOJIOTUYECKYI0 MH(OpPMAINIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
HCII0JIb30BaTh MTOHSTUHHBIN armapar OHMoJIOTHN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koau4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Kontpoabnbie | IlpakTHueckue (mudpp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
but6mmoreka [IOK
1 b 2 .
HONOTHA Kaxk nayka 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpPTraHU3aIHS 1 bubmorexa HOK
p 1 https://m.edsoo.ru/7f41c292
. bu6mmoteka LIOK
3 X 8 1
MMUYECKHI COCTaB U CTPOCHUE KIIETKU https://m.edsoo.ru/7f41c292
bubmnorexa IIOK
4 HKHSHEEATENEHOCTE KICTKH 0 https://m.edso00.ru/7f41¢c292
5 Pa3sMHOKEHNE U UHAUBUAYAIbHOE Pa3BUTHE 5 1 bubnuoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3BMEHYHBOCTD 8 15 bubnuoreka [TOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust oprann3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTUN https://m.edsoo.ru/7f41c292
bubmmoreka [IOK
P
8 S3CPBIOS BpeMA 1 https://m.edso0.ru/7f41c292
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KUIIACC

KosnuecTBo yacoB DJIEKTPOHHbIE
HaunmeHnoBaHue pa3aejioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbie | IIpakTuueckue (wicpp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchbl
bubnunoreka LIOK
! IBOMOUHOKHAs GHOTOTHS J L https://m.edsoo.ru/7f41cc74
) Bo3nukHOBeHHE U pa3BUTHE )KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
1
3 OpraHH3MbL 1 OKpYKAIOWAs CPea > https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo0I111ecTBa U YKOJIOTHYECKUE CUCTEMBbI 9 httos://m.edsoo.ru/7fA1ccTA
bubnuoreka [{OK
5 P 2
C3EPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabhnbie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHbIC
padoTsbI padoThI
pecypcsl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTobl TO3HAHUS )KUBOU TPUPOJBIL.
[TpakTtuyeckas padora Ne 1
2 «Mcnonp30BaHuE PA3TUIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METO/IOB MPU U3YyYCHUH
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cucTeMsl, IPOLECCHI 1 bubnmnoreka [JOK
U UX U3y4EHHE https://m.eds00.ru/863e6564
4 XUMHUYECKUN COCTaB KJIETKH. Bosia u 1 bu6mmoreka [IOK
MUHEPAIBHBIE COJIN https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5) b .C 0 1
CAIH, LOCTAB 1 CTPOCHHE DOIKOB https://m.eds00.ru/863e6b72
DepMeHTHl — OMOIOTUYECKHE
katanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yduenue 1 05 bubmmoreka [JOK
KaTaTUTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJTU KaTajasbl)y
bu6mmoreka [JOK
v I
! [JICBOJBI. JLITHIBE 1 https://m.edso00.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

bubmnorexa [JOK

8 Hyxnensosie kuenotst. AT® https://m.eds00.ru/863e6d5¢
9 Uctopus u meToabl U3y4eHUs bubnnoreka HOK
kietku. Knerounas Teopust https://m.eds00.ru/863e6e88
10 KiteTka kak menocTHas xKuBas
crucrema
CrpoeHnue 3yKapuoTHYECKON KIIETKH.
JlaGopaTopHas pabota Ne 2
«M3y4eHne CTpOECHUS KIETOK bubnuorexa LIOK
11 pacTeHuil, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii 0l MUKPOCKOIIOM Ha https://m.edso00.ru/863e716c
TOTOBBIX MUKpOIIpENapaTax U ux
OTIMCAaHUE»
bubnuorexa [JOK
12 Obmen BemecTs i MeradousM https://m.eds00.ru/863e766¢
13 ®doTtocuHTe3. XEMOCHHTE3 bubmorexa LOK
https://m.eds00.ru/863e7c98
. bubnuoreka [JOK
14 uepretiieckii obme https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIETKHU. [lenenue
kJeTku. Muto3. JlabopaTopHas BuGorexa LIOK
15 pabota Ne 3 «Habnronenne Mutos3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEIlIKa JTyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 buocunTes 6enka. Peakius bu6mmoreka [JOK
MaTpUYHOIO0 CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucnsus — OuocuHTe3 Oenka Bubmzorexa LIOK
https://m.eds00.ru/863e796e
18 Hexnerounsie GopMbl )KU3HH — bubnuoreka [IOK



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

BUPYCHI

https://m.edso00.ru/863e7540

bu6mmoreka [IOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bu6mmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eTok. OII010TBOPEHHE.
Jlaboparopnas pabota Ne 4 bubnnoreka [JOK
21 0.5
«M3ydyeHne cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81h6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
99 NHauBHayabHOE pa3BUTHE bu6mmoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 ['eneTnka — Hayka o bubnnorexa [HOK
HACJIEACTBEHHOCTH U U3MEHYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACTIEAOBaAHUS
24 npu3HaKoB. MoHOTHOpUIHOE bubmmorexa LOK
P ' puA https://m.eds00.ru/863e8878
CKpEIIUBaHKe
UTHOPHUIHOE CKpelUBaHue. 3aKOH
25 fe3aBI/IF():I/Ii[/IOFO Ha}?:n]itl OBaHMS bubmmorexa [JOK
A https://m.eds00.ru/863e89%a4
MIPU3HAKOB
CuenneHHoOe HACIeJOBaHHE
npu3HakoB. JIabopaTopHas padora
26 No 5 «3yuenue pe3yabTaToB 05 bubmmoreka [JOK
MOHOTHOPHUAHOTO U TUTHOPUTHOTO ' https://m.eds00.ru/863e8c60
CKpEIIMBAaHMS Y IPO30(HITBI HA
TOTOBBIX MUKpOIIpENapaTax»
27 I'enetuka mona. HacinemoBanue bu6mmoreka [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

IMPU3HAKOB, CHCIVICHHBIX C I1OJIOM

https://m.edso00.ru/863e8c60

N3menunBocth. Henaciencrsennas
W3MEHYHMBOCTH. JIJabopaTropHas

pabota Ne 6. 3yuenue bubmmoreka [JOK
28 . 1 0.5
MOAU(PUKAITMOHHONW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPUALIMOHHOTO Psifia U
BAapUALlMOHHON KPUBON»
HacnencrBeHnHas U3MEHYMBOCTD.
29 Jlaboparopnas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHanu3 MyTauui y 1po3o(huisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOTIpErapaTax»
bubmuorexa [JOK
30 Pereriia enonera 1 https://m.edso00.ru/863e8d78
PezepsHblil ypok. O600111eHUE 110
31 Teme «HaciaeacTBeHHOCTh U 1
W3MEHYUBOCTH OPTraHU3MOBY
bu6mmoreka [IOK
32 Cenexiis kak Hayka i mpouece 1 https://m.eds00.ru/863e9214
33 MeToanl U JOCTUKEHUS CETEKITUN 1 bu6mmoreka [IOK
pacTeHUH 1 KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTrexHonorus Kak oTpacib 1 bubnmnoreka [JOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne ara uudposbie
Tema ypoka Kontpoabusbie | IlpakTuueckue A p
n/n Bcero u3ydyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 DBOJIIONHS U METOJIBI €€ U3YyJCHUS 1 bubmmorexa LIOK
t A i https://m.edso0.ru/863ea20e
) WcTopus pa3BuTHS NpeaCTaBICHUN 1 bubnuoreka [IOK
00 3BOJIIOLUU https://m.edso0.ru/863e9570
bubnuorexa [JOK
3 M 1
HIPOIBOTOLIA https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJIA U DBOJIFOIUH.
4 JII2160 ETO HI:M abora ;0 1 1 0.5 bubmorexa LHOK
paTopHest p B ' https://m.eds00.ru/863e99c6
«CpaBHeHUE BUJIOB 110
MOp(}OITOrHUIecKOMY KPUTEPHIO»
5 JIBrKyIIre CUITbI (37I€eMEHTapHBIC 1 bubnuorexa [JOK
(bakTOpHhI) BOJIIOLIUN https://m.edsoo.ru/863e9da4
. bubnuoreka [JOK
6 E TBEHHBIH OTOOP U €ro (HOPMBI 1
cree P $op https://m.edso00.ru/863e9ed0
Pe3ynbratel sBOMIOIUN:
MPHUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas 1 05 bubnuorexa [JOK
pabota Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEIIEHOTO XapaKTepa»
8 Hamnpasnenuns n mytu 1 bubnnorexka [HJOK

MaKpO3BOJIFOIHUN

https://m.edso0.ru/863e9cle



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/863e9c1e

HeoOpatumocTs 3BOIIONNN

Ucropus xu3nu Ha 3emiie 1 METObI

10 N
e€ u3y4eHus
1 ['unoTe3sl NpOUCXOXKACHUS KU3HU bubnnorexka [HOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3eMiie 1o 3paM U bubnuorexa [JOK
nepuoiam https://m.edsoo.ru/863ea6be
OcHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTENTHHOTO U KUBOTHOTO MUPA.
13 [IpaxTuueckast padora Ne 1 05 bubnuoreka [IOK
«M3yd4eHHne HCKOIaeMBbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKILIUSIX)
CoBpeMeHHas cucTemMa bubnnoreka [JOK
14
OpraHU4eCKOro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJIOIMS YeTI0BeKa (AaHTPOIIOTeHeE3
H (anTp ) https://m.edsoo.ru/863eac2c
16 JIBmokymue cuibl (PaKTopsl) bubmuorexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUM 3BOJIOLINMHI
YeJloBeKa
UYenoseyeckue pacsl U NPUPOIHbIE bubnuorexa [JOK
18
aJanTalnuu YeJIoBeKa https://m.edso00.ru/863eaea2
PesepBHeIit ypok. O600611IEHHE TT0
19 TeMe «BO3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3eMJie»
20 DKOJIO0rus Kak HayKa
21 Cpenpl 00MTaHUS U KOJIOTUYECKHE bubnuoreka [IOK



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

(baxTopsl

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

Abunornueckue GpakTophl.
JlaGopaTopHas padota Ne 3.
«Mopdosornaeckne 0cCoOOEHHOCTH

22 PacTeHHI U3 pa3HbIX MECT 0.5 bubmmorexa [JOK
https://m.edso0.ru/863eb10e
obutanus». JlabopaTopHas padora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYyCa»
bubmnorexa [JOK
23 buotiiccie paxtopu https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XapPaKTEPUCTUKU
nonynsiuuu. [Ipaktuueckas padbora
24 Ne 2 «IToacuér uioTHOCTH 0.5
MOMYJSIIIUIA Pa3HbIX BUIOB
pacTeHui»
o5 Coob1ecTBa OpraHu3MoOB — bubnmnoreka [JOK
OUOoIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHUE CUCTEMBI bubmuorexa [JOK
(9KOCUCTEMBI) https://m.edso00.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTHYECKUE THPAMUJIBI. buomiorexa [IOK
N https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucteM. Cykueccus
28 [IpupoiHbIE S5KOCUCTEMBI
29 AHTPOIIOT€HHBIE YKOCHUCTEMBI
30 buocdepa — rnobanpHas bubnuoreka [IOK
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnmoreka [JOK

ouochepsl

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

32 YenosedecTBO B Onocdepe 3emiun 1
33 CocyiiecTBoBaHUE TPUPOABI U 1 bubnmoreka [JOK
4yeJI0BEYECTRA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O06001ICHHE TEMBI
34 «Coo00111ecTBa 1 SKOJIOTHYECKUE 1
CHUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOT'PAMME



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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChbI CETU

HUHTEPHET
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