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IHHOACHUTEJIBHAA 3AIINCKA

[Ipn pa3paboTke nporpaMMbl MO OHOJOTMU TEOPETUUYECKYID OCHOBY MJIs
OIpeNeCHUs] MOAXOJ0B K (OPMHpPOBAHHUIO cOAepkKaHMs ydyeOHOro mpeamera
«buonorus» cocraBmwim: KoHuenryaiaeHele nonoxeHus DI'OC  COO o
B3aMMOOOYCIIOBICHHOCTH  II€JIeH, COJEp)KaHWs, pPe3yJbTaTOB OOydeHUs W
TpeOOBaHU K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX IEIIX U
OPUHIMIAX, XapaKTEePHU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHErO
obmrero oopazoBanus B Poccuiickoit @enepannn, a TakyKe MOJI0KEHUS O CieupuKe
Oouosiorny, €€ 3HAYCHUUM B TO3HAHUM HKUBOW TIPUPOJABI M OOECIECYECHUU
CYIIIECTBOBAHMSI YeJIOBEYECKOro obmiecTBa. CoriacHO Ha3BaHHBIM TOJIOKCHHSM,
OTpeziesIeHbl OCHOBHBIE (DYHKIIMH MPOTrpaMMBbI IO OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma no Ouosioruu 1aéT npecTaBieHue o Lemsax, 00 001Iei crpaTeruu
o0y4yeHus1, BOCIUTAHUS U Pa3BUTHS O0YJAIOIINXCS CPEICTBAMH YUEOHOT O ITpeIMeTa
«buonorust», onpenensier 00s3aTeIbHOE TPEAMETHOE COIEpKAHUE, €TO CTPYKTYPY,
pacnpeneneHie Mo pasjeiaam U TeMaM, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh
U3Y4YEeHHS] yUeOHOTO MaTrepuaja ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3eH, JIOTMKHM O0pa30BaTENbHOIO IMPOILECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4Jaromuxcs.

B nporpamme o 610JI0TuHM TaKKe YUUTHIBAIOTCS TPEOOBAHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM U MPEIMETHBIM pe3yjbTaTaM OOy4YeHUs B
dbopMupoOBaHUHU OCHOBHBIX BUJIOB y4eOHO-TT03HaBATEIILHOU
NeSTEeNbHOCTH/Y4eOHBIX JCHCTBUN OOYYaIOIIUXCS IO OCBOCHHUIO COJIEP)KAHUS
OMOJIOTMYECKOT0 00pa30BaAHMUS.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil ypOBEHB) peaii30BaH
OPUHIIAI TPEEeMCTBEHHOCTH B M3Y4YEHUM OHOJIOTMH, Ojlarojapss 4emMy B HeW
IPOCMATPUBACTCS HAMPABIICHHOCTh HAa pPa3BUTHUE 3HAHUH, CBSI3aHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOT' O MUPOBO33PEHMUS, EHHOCTHBIX
OpUEHTAIMH JTMYHOCTH, SKOJOTHYECKOTO MBILUICHUS, MPECTaBICHUN O 3I0pOBOM
o0Opa3e XKW3HM U OEPEKHBIM OTHOIICHHUEM K OKPYKAIOIICH MPUPOIHOU cpere.
[ToaToMy Hapsiy ¢ U3ydeHHEM OOIEeOMOIOTMYECKUX TEOpPHUH, a TakKe 3HAHUU O
CTPOCHUHM YKUBBIX CUCTEM PA3HOr0 paHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOLIECCOB B MporpaMMe Mo OMOJIOTUU YJEI€HO BHUMAHHE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUM B TTOBCEHEBHOM KU3HU JJI PEIICHUS TPUKIAIHBIX 33]a4, B
TOM 4YucCle: NPOQUIAKTUKY HACIEACTBEHHBIX 3a00J€BaHUM YEIOBEKa, MEIUKO-
TEeHETUYECKOT0 KOHCYJIbTUPOBAHUS, 00OCHOBAHMSI SKOJIOTUYECKH 11€JIECO00Pa3HOT0
MOBEJICHUSI B OKPYXKAIOILIECH MPUPOJHON CPEAE, aHAIM3a BIUSAHUSA XO3SMCTBEHHOMN
NEATEILHOCTU YEJIOBEKA HA COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
Ycunenue BHHUMaHHUS K TMPUKIATHON HAMPABICHHOCTH Y4eOHOro mpeamera
«buonorus» NpoAUKTOBAaHO HEOOXOIUMOCThHIO 00ECTIEUEHUs YCIOBUH JJIsl pEeILICHUS



OJTHOM M3 aKTyaJbHBIX 3aJ]a4 IIKOJHHOTO OMOJOTMYEeCKOro oOpa3oBaHUs, KOTOpas
npeanonaraeT GopMUpOBaHUE y OOYUYaIOLIUMXCSl CIIOCOOHOCTH aAalTUPOBATHCA K
M3MEHEHUSM TUHAMHYHO Pa3BUBAIOIIErOCsl COBPEMEHHOTO MHPA.

buonoruss Ha ypoBHE cpeaHero oOuero oO0pa3oBaHUS 3aHUMAET BAKHOE
mecto. OHa obecneunBaeT (HOpMUPOBAHHE y OOYYAIOIIUXCS MPEACTABICHHUN O
HAYYHON KapTHHE MHpPA, pacHIUpsieT W 0000IIaeT 3HaHUS O KUBOW MpHUpoje, e
OTJIMYUTENbHBIX MPU3HAKaX — YPOBHEBOM OpraHU3alMd W SBOJIOLUHU, CO31aET
yCIOBHSI  JOJsi:  TIO3HAHMS ~ 3aKOHOB  JKMBOW  TPHUPOIBI,  (POPMHUPOBAHUS
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO M 0Oe30macHoro ooOpasza
KHU3HHU, SKOJIOTUYECKOTO MBINIJICHHS, IIEHHOCTHOT'O OTHOIICHUS K YKHBOW MPUPOJIE
U YEJIOBEKY.

Bornbiioe 3HaueHrne OMOIOTHS UMEET TaKXKe JIJIsl PELICHUS] BOCTIUTATENbHBIX U
pa3BUBAIOIMX  3a/Jady  CcpenHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaronuxcs. M3ydenne ouonoruu oGecrieurnBaeT yCioBus sl (pOpMHUpPOBAHHUS
UHTEJUICKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX M HWH(OPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET HMHTETPAllMid OMOJOTMYECKUX 3HAHHUM ¢
MPEICTaBICHUAMH U3 APYTUX YU€OHBIX MIPEIMETOB, B YACTHOCTH, (PU3UKH, XUMHUH U
reorpa¢puu. Ha3BaHHBIE TOJOXKEHUS O NpeAHA3HAYEHUU Y4YEOHOro IHpeaMeTa
«buonorus» CcOCTaBUIM OCHOBY JMJIsi OMNpEACNCHUS TOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHHUIO €ro COJAEp)KaHUs, IMPEJICTaBICHHOIO B IPOrpaMMe II0
Oounosoruu.

Ot6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C MO3MLMHA KyJIbTypOCOOOPAa3HOrO IOJX0/Aa, B COOTBETCTBUU C
KOTOPBIM OOydYarommecss JODKHBI OCBOWTH 3HAaHUS M YMEHHS, 3HAYUMBIC IS
(dopMupoBaHus 00IIEH KyJIbTYpbl, OIpPEACISAIONINe aJeKBaTHOE TIOBEACHUE
YeJI0BeKa B OKPYXKaIOIIeH MPUPOIHON cpejie, BOCTPeOOBaHHBIE B MOBCEIHEBHOM
KU3HU W TpaKTHUecKol aestenbHOcTH. Oco0oe MeCcTo B ATOW cHCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI COICP)KAHUS, KOTOPbIE CIIY>KaT OCHOBOMW /i1 ()OPMUPOBAHUS
NPEJICTABIEHUA O COBPEMEHHOM eCTECTBEHHO-HAy4YHOW KapTHUHE Mupa U
[EHHOCTHBIX  OpPUEHTAIMSIX  JHMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOTUYECKOTO 00pa30BaHUS.

CTpyKTypupOBaHHE COJEpkKaHUs Y4eOHOro marepuaja B MpPOrpaMMe IO
OMOJIOTMM OCYHIECTBICHO C Y4YETOM NPUOPUTETHOrO 3HAUYCHHSI 3HAHUN 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPUPOJBL, O €€ YPOBHEBON OpraHu3aluu U
HBOJIOLIMHU. B COOTBETCTBUU € 3TUM B CTPYKTYpe yueOHOro nmpeamera «buomorus
BBIJICJICHBI CIIEAYIOUINE COAepKaTeNbHble TMHUU: «buonorus kak Hayka. MeTo/bl
Hay4yHOro no3HaHus», «Kierka kak Ouosiornyeckas cucreMa», «OpraHusMm Kak
Ouonoruyeckas cucrema», «CuctemMa U MHOrooOpasue OpPraHUYeCKOro MHpPay,
«DBOJIOLUS KUBOU MTPUPOJIBD», «IKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTI».



Lenp wm3ydyenus: ydueOHoro mnpeamera «buonorus» Ha 0a30BOM YypOBHE —
OBJIQJICHWE  OOYYaIOIUMHCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHu3allMyi SKUBBIX CHUCTEM pPAa3HOr0 paHra U NPUOOPETEHHE YMEHUM
UCIOJIb30BaTh 3TH 3HAHUS MJIsi TPAMOTHBIX JEHCTBUUA B OTHOIIEHHMH OOBEKTOB
YKUBOU TIPUPOJIBI ¥ PEIICHUS PA3TMYHBIX JKU3HEHHBIX TIPOOJICM.

Joctiwkenue nenu usydeHus yuebHoro npeamera «buonorus» Ha 6a30BOM
ypoBHE 00€CIIeYnBaETCs PEIICHUEM CIISYIONTUX 3a/1a4:

OCBOCHHE OOYYaIOIIMMUCS CHUCTEMBbl 3HAHUUW O OHUOJIOTHYECKUX TEOPHSIX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBujaX, CIyXKalluX OCHOBOU
U1t OpMUPOBAHUS TPEICTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHUpa, O
METOJIaX HAyYHOTO MO3HAHUs, CTPOCHUU, MHOTOOOpa3UH U OCOOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOT'0 YPOBHSI OPTaHMU3AINH, BBIIAIOIIUXCS OTKPBITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTUY;

dbopMupoBaHUE y OOYYAIONIUXCS TO3HABATEIbHBIX, HHTEIUICKTYAIbHBIX H
TBOPYECKHUX CIIOCOOHOCTEH B Mpollecce aHallM3a JAHHBIX O IYTSX pPa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IMIANIOB, WUACH M TOIXOJOB K W3YYCHHIO JKUBBIX CHCTEM
Pa3HOTr0 YPOBHS OpraHu3allNy;

CTAaHOBJICHHE Yy OOydJammmxcs oOmeld KyJIbTypbl, (YHKIHOHATHHOU
IPaMOTHOCTHU, Pa3BUTHE YMEHUN OOBSICHSATH U OICHUBATh SIBJICHUSI OKPYXKAIOLIETO
MUpa KUBOU MPUPO/IbI HA OCHOBAHWU 3HAHUM U OTIBITA, MOTYYCHHBIX PU U3yYECHUN
Ouojoruu;

dbopMupoBaHue y OOy4alOIUMXCSd YMEHUM WJUIIOCTPUPOBATH 3HAYCHHE
OMOJIOTUYECKUX 3HAHWWA B TMPAKTUYECKOW JCSATEIBHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJIOTHI M arpoOOHOTEXHOJIOTHI;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOKHOCTU TTO3HAHUS YEJIOBEKOM >KHBOU
MPUPOILI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEM, COOJIOCHUS dTHUYECKUX
HOPM TP TIPOBEACHUU OMOJOTUIECKUX MCCIIECIOBAHUIA;

OCO3HAHHME IICHHOCTH OWOJOTMYECKUX 3HAHWUU ISl TIOBBIIICHUS YPOBHS
AKOJIOTMYECKON KYJIbTYpbI, AJ11 (OPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHUM B MOBCEIHEBHOW KU3HU ISl
OLICHKH TOCJIEJICTBUNA CBOEH JEATEILHOCTH IO OTHOIIEHHUIO K OKPYXaIoIel cpeie,
COOCTBEHHOMY 37I0POBbIO, OOOCHOBAaHHE M COOJIIOJIEHHE Mep NPOPUIAKTUKH
3a0071€BaHU.

B cucreme cpennero obmiero oOpaszoBanusi «buonorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS OOSI3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOSAIIMM B
COCTaB MpeAMETHOM 00acTu «EcTeCTBEeHHO-HAYYHBIE PEIMETHI.

J{nst u3yuenust 6uosioruv Ha 6a30BOM YpOBHE CpeiHEro o01iero oopa3oBaHus
orBonutcs 68 yacos: B 10 knacce — 34 vaca (1 yac B Heaenmo), B 11 kimacce — 34 yaca
(1 gac B Hexemo).



COJEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xkak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (uiocopueil, ITUKOM, ICTETUKON U MPaBOM.
Ponb Ouonoruun B GopMHUpPOBAaHUHM COBPEMEHHOM Hay4yHOU KapTHHBI MUpa. Cuctema
OMOJIOTUYECKUX HaYK.

Metoabl mO3HAHUS KUBOU MPUPOIBI (HAOTIOIEHHUE, DKCIIEPUMEHT, ONMCaHUE,
U3MepeHue, Kiaccuukaus, MOJCIUPOBAHNE, CTAaTUCTUYECKas 00padoTKa
JTAHHBIX).

JlemoHcTpanum:

IToprpetsr: Y. lapsun, I'. Menaens, H. K. Komenos, Ix. Yorcon nu ®@. Kpuk.

TaOnuiet u cxembl: «MeToIbl TO3HAHUS KUBON TPUPOIBD).

JlaGopaTopHble U NpakTH4Yeckue padoThbl:

[Ipaktuueckas pabora Ne 1. «lcmonp3oBaHue pazTUYHBIX METOMIOB MPH
M3y4EHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEeMbI U UX OPTraHU3ALMSL.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeIMeT u3yueHust ouonoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pazHOooOpasue. Y POBHU OpraHU3aluu OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MOMYJIAIMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOreolIeHOTUUECKHUI ), OnochepHbIil.

JlemoHcTpanum:

Tabmuupl 1 cxembl: «OCHOBHBIC TIPU3HAKHU JKU3HUY, «YPOBHU OpraHU3AIUU
YKABOU IIPUPOJIBD».

O6opynoBanue: Mmojiens Mosekyisl JJHK.

Tema 3. XuMH4eCKHH COCTAB U CTPOCHHUE KJIETKH.

XUMHYECKUN COCTaB KJIETKU. XHWMHUYECKHUE DJIEMEHTBI: MaKpPOIJIEMEHTBHI,
MHUKpPO3JIEMEHTHL. BoJla 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIIUM BOABl W MHUHEpPAIBbHBIX BelIeCTB B KkieTke. llomnepxanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB U crpoeHre OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3amennmMble 1 3aMEHUMBIE AMHUHOKHUCIIOTBL. AMUHOKUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKYNbl (TMEpBUYHAsL, BTOPUYHAS, TpPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHYECKHME CBOWCTBa OenkoB. buonornueckue
GbyHKIIMN OENKOB.



depMeHTHI — Ouoiornyeckne Karanuszaropbl. CTpoeHne GpepMeHTa: aKTUBHBIH
HeHTp, cyocrpatHas crneuuduudocts. Kodepmentsl. Burtamunbl. OTtinuus
(epMEHTOB OT HEOPraHMYECKUX KaTaIn3aTOPOB.

YrieBopl: MOHOCaXapuibl (TJII0K03a, pudo03a 1 1e30KCprd03a), ucaxapu/ibl
(caxapo3a, JakTo3a) W ToJMcaxapuabl (KpaxMayi, TJIMKOTeH, 1eJUTI0JI03a).
buonorunueckue GyHKIMHU YTriieBOJIOB.

Jlunuaer:  Tpurmuuepuabl, docPoaunuasl, crepouabl. [ uapoduibHO-
rupopoOHble  cBolcTBa. buonormyeckue ¢ynkuun aunuaoB. CpaBHeHUE
YIIEBOIOB, OCJIKOB U JIMIIHIOB KaK UCTOYHUKOB SHEPTHH.

Hyxnennossie kucnorel: JIHK u PHK. Hykneoruasr — MoOHOMEpHI
Hyk1enHOBbIX KucIoT. Ctpoenue u ¢pyaknuu JIHK. Ctpoenune u pynkuuu PHK.
Bunst PHK. AT®: ctpoenune u pyHKImH.

[uronorusa — Hayka o kierke. Knerounas teopus — npumep B3auMOAECHCTBUS
uael u (GakToB B HAYYHOM MO3HAHWUU. MEeTOIbI N3Y4EeHHS KIICTKHU.

Krerka kak nenoctHas xuBasg cucreMa. OOIue Npu3HaKy KIETOK: 3aMKHYTas
HapyxHass MmemOpana, moiekynsl JIHK kak renernueckuil ammapar, cucTema
CUHTE3a OeJiKa.

Tunbl KJIETOK: D2yKapuoTHYecKas M NpokapuoTruueckas. OcoOeHHOCTU
CTpPOEHHUSI IPOKapUOTHUECKON KieTku. KierouHas creHka Oakrepuil. CtpoeHue
AYKapUOTUYECKOM KIIETKHM. OCHOBHBIE OTJIMYMUSL PACTUTEIbHOM, >KUBOTHOW U
IpUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, TTTUKOKAIUKC, UX
¢byukiuu. [Tnazmarnyueckas memOpana, e€ cBoiicTBa u pynkuuu. lluronnazma u eé
opranouabl. OnHoMemOpanHbie opraHouabl kieTku: OIIC, ammapat ['ombmxw,
an30coMbl. [lonyaBTOHOMHBIE OpPraHOWAbl KJIETKH: MHUTOXOHJAPWUH, TUIACTHBL.
[Ipoucxoxkaenne MUTOXOHApUN W T1actula. Buael mmactun. HememOpanHbIe
OpPraHOWJbl KJIETKUA: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTuKU. QyHKIUY OPraHOMAOB KJIETKH. BKiroueHus.

SAnpo — perynsTopHbii 1eHTp kieTkd. CTpoeHue siapa: sepHas 000JIouKa,
Kapuoriasma, XpOMaTuH, SAPBIIIKO. XPOMOCOMBL.

TpaHCHOpT BEIIECTB B KIIETKE.

JlemoHcTpanum:

IToptpersl: A. JleBenryk, P. I'yk, T. llIsann, M. IlIneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankius, K. M. bap.

Junarpammel: «PacrnpeiesieHne XUMAYECKAX 3JIEMEHTOB B HEKUBOU ITPUPOJIEY,
«PacrnipeeneHue XMMHUUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIEH.

Tabmuuer u cxembl: «llepuonuueckas TabiMlia XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHune MoJIeKyJIibl BOJbI», «brnocunTes 6enkay, «CTpoeHre MOJIEKyYIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kucinotel. [IHK», «CTpoeHne MoIeKyIbl



AT®», «CtpoeHue 3yKapuOTUYECKOW KIETKW», «CTPOCHHE YKUBOTHOU KIIETKHY,
«CTpoeHne pacTUTENbHON KIETKN», «CTpPOECHHE NPOKaApUOTUYECKON KIIETKU»,
«CTpoeHue spa KIETKN», «YTIeBOAbDy, «JIurmmabn.

OOopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYIOBaHUE [UIsl IPOBEACHUS
HAOJIIOICHUM, W3MEPEHUM, HSKCIEPUMEHTOB, MUKPONPENAPAThl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATLHBIX KIIETOK.

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

Jlaboparopnass pabora No 1. «M3ydyeHue KaTaIUTUYECKOH aKTUBHOCTHU
dbepMeHTOB (Ha TpUMEpPEe aMUJIa3bl WA KaTalla3bl).

Jlaboparopnasi pabora Ne 2. «l3yueHuwe CTpPOCHHS KIETOK PAaCTCHUH,
KUBOTHBIX M OAaKTEpHil MOJ] MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTpernapaTax U X
OIHCAHHE.

Tema 4. ’KusHe1eATeIbHOCTD KJICTKH.

OOmeH BemiecTB, WM MeTaboMU3M. AcCUMIITANNS (TJIACTUYECKUN OOMEH) U
JTUCCUMUJIISIUSA (SHEPreTuueckrii oOMeH) — JBE€ CTOPOHBI €JIMHOr0 IIpolecca
MeTtabonu3ma. Ponb 3aKOHOB COXpaHEHHUS BEIIECTB U JHEPIUHM B TOHUMAaHUU
MeTabonu3ma.

Tumnbr oOMeHa BelecTB: aBTOTPO(DHBIN U reTepoTpodHbIi. Ponb pepMeHTOB B
0OMEHE BEILECTB U MPEBPAILIEHUH SHEPTHH B KIIETKE.

®orocunTe3. CperoBas u TeMHOBass (a3bl (porocuHTe3a. Peakiuu
dbotocunTesa. IPppekTuBHOCTL PoTOoCcUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJISl )KU3HU
Ha 3emuie. BaustHue ycnoBuil cpeapl Ha (OTOCHMHTE3 M CHOCOOBI MOBBIIMICHUS €T
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UpYIolue OakTepru. 3HAaUeHHEe XEeMOCHHTE3a IS
KU3HU Ha 3emIie.

OHepreTuueckuii oOMeH B kJeTke. PaciiernieHue BellecTB, BbIACIEHUE U
aKKyMYyJIMPOBaHUE SHEPTUHU B KJIETKE. DTallbl SHEPreTHueckoro ooMeHa. [ nmukomnus.
bpoxxenne m ero Buapl. KHCIIOpOJHOE OKHCIIEHWE, WIA KIETOYHOE JIBIXAHHE.
OxkucnutenbHoe GpochoprmpoBanue. IPPEKTUBHOCTh IHEPTETUUECKOTO 0OMEHA.

Peakunu wmarpuuHoro cuHTe3a. ['enermueckas wunpopmamus u JIHK.
Peanuzanust reHetudeckol uHpopMmanuu B KiIeTKe. ['eHEeTHYecKud KOA U €ro
cBoiictBa. Tpanckpunuusa — Marpuunblii cuate3 PHK. Tpancnsiuus — OnocunTes
O6enka. Otanbl TpaHcmsiuuu. KomupoBanue amuHOkuchoT. Ponbp pubocom B
OunocuHTe3e OenKa.

Hexkinierounsie Gpopmbl xu3Hu — BUpychl. Uctopusa otkpsitusa Bupycos (. W.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOIO LIMKJIA BUPYCOB.
bakrepuodaru. bone3snu pacTteHuii, KUBOTHBIX U YEJIOBEKAa, BbI3bIBACMBIC
Bupycamu. Bupyc ummynonedunura yenosexka (BMY) — Bo3Oyautens CII/a.



OOpatHass ~ TpaHCKpUIIMsA, peBepraza W  uHTerpaza.  llpodumakTuka
pacipocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUN.

JlemoHcTpanum:

[Toprpetsl: H. K. Konsuos, 1. Y. BanoBckuii, K. A. TuMupsses.

Tabmuupl 1 cxembl: «Tunbl nuTanusy, «Metadomuzm», «MUTOXOHIPUY,
«HepreTudeckuii oomen», «Xioporacty, «®orocunres», «Crpoenue JHK»,
«Ctpoenue u PyHKIIMOHUpPOBaHUE reHay, «Cunre3 0enka», «['eHeTHuecKuit Koy,
«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbI 1ukia Bupyca CIIN/a,
Oakrepuodaray, «Permmukamms JJTHK».

O6opynoBanue: mMoaenu-anmmkanuu «Yasoenue JIHK u TpaHCKpumnuusy,
«buocunres 6enkay, «CTpoeHue KIETKI», Mojelb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHIUBUAYAJIBbHOE Pa3BUTHE OPraHU3MOB.

KrneTrouHbii UK, WM >KU3HEHHBIM LUK KieTku. WuTepdaza m MHUTO3.
[Tporieccrl, mpotekatomue B wHTep(daze. Permmkarmuss — peaknuss MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JluniouaHBIA W TalJIOWIHBIA ~ XPOMOCOMHBIE ~ HaOOpbl.  XPOMATHIBI.
[uTonornyeckue OCHOBBI PAa3MHOXKEHUS W  UHIUBUIYAIBHOTO  Pa3BUTHUS
OpraHU3MOB.

[enenue knerkm — muto3. Cragum murosa. [Iponeccel, mpoucxoasmme Ha
Pa3HbBIX CTAAUAX MUTO3a. BUONIOrnyecKuii CMbICT MUTO3A.

[IporpamMmmupyemasi THOEIb KJIETKHU — arloNTOo3.

@dopmMbl pa3MHOKEHHUS OpPraHU3MOB: Oecrosioe U mojioBoe. Buasr Oecrionoro
Pa3MHOXKEHMS: JIEJIEHUE HaJBO€, IMOYKOBAHME OJIHO- M MHOIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIIOHUPOBAaHUE
OpraHU3MOB, €r0 3HAYEHUE IS CEJICKIIUH.

[TonoBoe pa3sMHOXKEHHUE, €ro OTINYHUS OT OECIONOrO.

Meiioz. Cranun meiio3a. IIpoiieccel, mpoucxoAsuMe Ha CTaaAusX Meio3a.
IloBenenne xpomocom B Menose. KpoccuHrosep. buosmormdecknii cMbICa U
3HAYEHUE MEeno3a.

["ameTtoreHes — mporecc 0Opa3OBaHUS TOJOBBIX KIJIETOK Yy YKUBOTHBIX.
[TonoBblie kene3bl: CEMEHHUKU W SMYHUKUA. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaTo30MM, SIMIEKIETKa) — CHEepPMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpOEHHS SUIEKIETOK M crepMaTo30ouoB. OIIOA0TBOPEHHE.
[Taprenorenes.

NunuBuayanbHoe  pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Ppa3BUTHE
(omOpuorenes). Jrarbl SMOPUOHATIHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOiieHue, TacTpyiisiuus, opraHoreHes. IloctamOpuonanbHOe pa3BuTHE. TuUIbI
NOCTAMOPHUOHANILHOTO Pa3BUTHUA: MpsAMOE, HempsaMmoe (IMYMHOYHOE). Biusnwue



Cpellbl Ha Pa3BUTUE OPraHU3MOB, (PaKTOPbI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct m pasutne pacteHuid. OHTOT€HE3 LBETKOBOIO PACTECHHS: CTPOEHUE
CEMEHH, CTAIUU PA3BUTHUS.

JlemoHcTpanum:

Tabmuer 1 cxembl: «DOpMBI pPa3MHOXKEHUSI OPraHu3MoB», «JlBoitHOE
OIUIOAOTBOPEHUE Yy LBETKOBBIX pacTeHHil», «BeretaTuBHOE pPa3MHOXKEHUE
pactenuity, «Jlenenue kierku Oaktepuit», «CTpOeHUE TMOJOBBIX KIIETOK,
«Ctpoenune xpomocombl», «Knerounsrii nmukim», «Pemmukanus JHK», «Mwuto3y,
«Menoszy», «IIpsmoe n HenpsiMoe pa3BUTHE», «['amMeToreHe3 y MIICKOIUTAIOMINX U
4yenoBeKa», «OCHOBHBIE CTaJIUH OHTOTCHE3A.

ObopynoBanue: MHKPOCKOTI, MHUKPOIIpENapaThbl «CriepmMaTo30uibl
MJIEKOITUTAOIIETO», «SIHLEKIeTKa MIeKonuTaronero», «Kapuoknues B KieTkax
KOpElIKa JyKa», MarHuTHas MoJieNib-anmuiuKanus «Jlenenue KIeTku», Mojelb
JIHK, monens MmeTadha3HOM XPOMOCOMBI.

JlaGopaTopHble M IpakTU4YecKne padoThI:

JlabGoparopnass pabora Ne 3. «HaOmiomenwe MuTOo3a B KIETKAaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlaGoparopnasi pabora Ne 4. «M3ydeHue CTpoOeHHUsI TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieiCTBEHHOCTh U M3MEHYUBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHetuky. Mictopus pasButus reHeTUKU. Ponb nuronorun
U OMOPUOJIOTMH B CTAHOBJICHUW TEHETHKU. BKIIam pPOCCHUUCKMX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToabl TEeHETUKU (TMOPHUI0IOrHYEeCcKui,
UTOI€HETUYECKUH, MOJEKYISIpHO-TeHeTHUEeCKUii). (OCHOBHBIE T'€HETHUYECKHUE
NoHATHUS. ['eHeTHuecKasi CHMBOJIMKA, UCIIOb3yeMast B CXeMax CKpElTUBaHUMH.

3aKOHOMEpPHOCTH HACJIEJIOBAHUS MPU3HAKOB, ycTaHOBJIEHHbIE . Menaenem.
MonoruOpuiHoe CKpeuBaHue. 3akoH eAuHooOpa3usi THUOPUIOB IEPBOTO
nokosieHus. [IpaBuiio JOMUHUpOBaHUA. 3aKOH paclICIJIEHUs MPU3HAKOB. [ unoresa
4uCTOTHI rameT. [loaHoe ¥ HenmoNMHOe TOMUHUPOBAHUE.

JurnbpugHoe  ckpeliMBaHue. 3aKOH  HE3aBHUCHUMOIO  HAacCJEIOBaHMS
MpU3HAKoB.  [luToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUSI.
AHanmuzupyrolee ckpenuBanue. Fcrnonb30BaHne aHATM3UPYIOMErO CKPEIMBaAHUS
JUTSL OTIpeIeTICHUsI TeHOTHUIIa OCOOU.

CuerieHHOe HacenoBaHue nmpu3HakoB. Pabora T. Moprana no cuenjieHHOMY
HACJIE0BaHUIO T'eHOB. HapyllleHne CLeTIeHNs TEHOB B PE3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHasi TEOpUsl HACTIEACTBEHHOCTH. | eHeTuYecKne KapThl.



['eneTnka mosa. XpoOMOCOMHOE OMNpPENEICHNUE MoJjia. AYTOCOMBI U ITOJIOBBIE
XpoMoOcOoMBI. ['omMoramernsle M rereporaMeTHnle oOpraHusMmbl. Hacienosanue
MIPU3HAKOB, CLHEIUICHHBIX C IIOJIOM.

N3menunBOCTh. BUIbI N3MEHYMBOCTH: HEHACIECACTBEHHAS U HACIIEICTBECHHAS.
Ponp  cpenpl B HEHAacneACTBEHHOW  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOIU(PUKANMOHHON U3MEHUMBOCTU. BapuanimoHHBIN psii 1 BaprallMOHHAs KpUBas.
Hopma peakunu npusnaka. KonmyecTBeHHbIE M KAYECTBEHHBIE MPU3HAKU U UX
HOpMa peakiuu. CBolCcTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrBenHnasi, wiM TEHOTHUIIMYECKas, W3MEHUYMBOCTh. KomMOmHaTHBHAS
U3MEHUMBOCTh. Meio3 W TMOoNoBOM mpolecc — OCHOBAa KOMOWHATUBHOM
U3MEHUYMBOCTU. MyTanroHHass n3MeHYnBOCTh. Kitaccudukarus Myraiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U mpuuuHbI MyTanuil. Mytarensble (hakTophbl.
3aKOH rOMOJIOTHYECKUX PSIIOB B HaciueACTBEeHHOW n3MeHunBocty H. M. BaBunosga.

BuesnepHas HacineqCTBEHHOCTh M U3MEHYUBOCTD.

I'enetuka yenoBeka. Kapumorun uenmoBeka. OCHOBHBIE METOAbI T€HETHKH
YeJIOBEKA: TCHEAIOTMUCCKUM, OJTM3HEIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUICCKUH,
MOJIEKYJISIPHO-TEHETUYECKUM. CoBpeMeHHOE ONpeIEeIICHUE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHMPOBAHUE, NCHOTUIIMPOBAHUE, B TOM YHUCJE C IOMOLIBIO
[II1P-anamu3a. HacmencTtBenHple 3a00je¢BaHMS dYeElOBEKAa: TCHHBIC OOJIC3HH,
00JIE3HH C HACJIEJCTBEHHOM MPENpacloOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne M reHeparuBHble MyTauuu. CTBOJNOBbIE KIETKH. |IpHHIMITBI
3I0pOBOTr'0 00pasa >KU3HH, TUAarHOCTUKHU, MPOMUIAKTHUKN U JICUEHUS T'€HEeTHUYECKUX
Oomne3neil. MenuKo-reHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HAUYCHUE MEAUITMHCKOMN
TFeHETUKHU B NMPEAOTBPAICHUH U JICUEHUU T€HETUUECKUX 3a00JI€BaHUI UeTOBeKa.

JlemoHcTpanum:

[Toptpersr: I'. Menaens, T. Mopran, I'. ne @pus, C. C. Uerepuxos, H. B.
Tumodeen-Peconckuii, H. Y. BaBuiios.

Ta6muib! u cxembl: « MOHOrHOPHIHOE CKPEIIMBAHKUE U €70 LIUTOT €HETHYeCKast
OCHOBa, «3aKOH paclIeNICHUS U €ro HUTOr€HETUYECKask OCHOBA», «3aKOH YUCTOTHI
rameT», «urudbpuaHoe ckpenuBanue», « L{uromoruueckre 0CHOBBI TUTHOPUIHOTO
CKpeluBaHusa», «Melno3», «B3auMoaeincTBie aJuIeNbHBIX TEHOBY, «I eHeTnYeckue
KapThl PACTEHMI, KUBOTHBIX U YEJIOBEKa», «l €HeTHKa 1moya», «3aKOHOMEPHOCTH
HACIEAOBaHUs, CLEIUICHHOIO ¢ NoJIoM», «KapuoTtumsl 4yenoBeka W KUBOTHBIX),
«Buael u3meHuuBoCcTH», «MonudukanroHHas U3MEHUMBOCThHY», «HacnemoBanue
pe3yc-pakropa», «I'eHeTruka rpymni KpoBu», «MyTanuoHHasi U3MEHUYUBOCTH.

ObopynoBanue: Mojenu-anuMkauud  «MOHOTHOpUAHOE CKpEIIMBaHHEY,
«Henonnoe nomuHupoBanue», «JurnbpunHoe ckpemmBaHuey, «llepekpéct
XpOMOCOM», MUKPOCKOI U MUKpomnpenapar «/pozoduia» (Hopma, myrauuu GopMbl
KPBUTLEB U OKPACKH Tema), repdapuit «I opox moceBHOMW.



JlaGopaTopHble M MpaKTHYeCKHe PadoThI:

JlabopatopHast pa6ora Ne 5. «l3yueHue pe3yibTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHMS Y IPO30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

JlaGoparopnas pabora Ne 6. «3ydueHue MoaudUKaIlMOHHON W3MEHUUBOCTH,
NIOCTPOEHHE BapUALMOHHOTO PSAJa U BAPUALMOHHON KPUBOM.

Jlabopatopnas pabota Ne 7. «AHamM3 MyTanui y apo30(QHiIbl Ha TOTOBBIX
MUKpOIIpEenapaTax.

[Ipaktuueckas padbora No 2. «CocraBieHHME UM aHAJIU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Ceniekniusi opranu3mMoB. OCHOBbI OHOTEXHOJIOT MH.

Cenexuusi Kak Hayka W IPOLECC. 3ap0OKICHHUE CEJIEKIMH U JTOMECTHUKALIHSL.
VYuenne H. W. BaBusosa o 1ieHTpax MpoUCXOKIECHUS U MHOT000pa3usi KyJbTypPHBIX
pacteHuid. LIeHTphl MPOMCXOKAECHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoAa, IITaMM.

CoBpeMeHHbIE METO/IbI CeJIeKIIUU. MaccoBbIi 1 UHIUBUIYAIbHBIN OTOOPHI B
CEJIEKIMM pAaCTEHUM U KUBOTHBIX. OlEHKa »KcTepbepa. BIM3KOPOACTBEHHOE
cKpemuBanue — WHOpuAMHr. Yuctas nuHUsA. CKpellMBaHWE YHCTHIX JIMHUH.
I'ereposuc, wnu rubpuanas cuia. HeponcTBeHHOE CKpelMBaHHE — ayTOPUIMHT.
Otnanénnas rubpuanzanus u e€ ycnexu. MickyccTBeHHBIM MyTareHe3 U NoJdy4eHue
MTOJIMIUIONJOB. [IOCTHKEHNS CEIEKIMN PACTEHNN, )KUBOTHBIX U MUKPOOPTAaHU3MOB.

buorexHonoruss Kak OTpaciib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTalbl
co3nanust pekomOuHantHoM JIHK wu Tpancrennsix opranu3moB. Kierounas
uHxeHepus. KiertouHnble KyJbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTCHUM.
KiioHnpoBaHne BBICOKONPOAYKTUBHBIX CEIIBCKOXO3SWCTBEHHBIX OPraHU3MOB.

Okojornyeckue M 3Tudeckue  mnpobimembl. MO  —  reHeTuyecku
MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

IToptpersr: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapreuenko, M. .
HBaHOB.

Tabmuupl U cxembl: KapTa «LIEHTpBI TPOUCXOXKIEHUS U MHOr000pasus
KYJbTYPHBIX pacTeHuit», «llopoabl 1oMalHuX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «Otnanénnas ruopuauzanusy, «Padotsl akanemuka M. ®@. liBanoBay,
«JTomummongus», «OObEKTBI OMOTEXHOIOTUM», «KIIeTOUHBIE KYyJIbTYpHl W
KJIOHHUpPOBaHUeE», « KOHCTpynpoBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISDKH TUIOAOB M KOPHEIIJIOI0B IUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuii «CeabCKOX03sICTBEHHBIE PACTCHUS».

JlaGopaTopHble M pakTU4ecKne padoThbI:

Oxckypceusi «OCHOBHBIE METOAbI M JOCTHXKEHUSA CEJCKIIMU PACTEHHM U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, TJIEMEHHYIO bepmy,



COpTOI/ICHI)ITaTeJILHl)If/'I Y4acCTOK, B TCINIMYHOC XOSHﬁCTBO, Ha60paT0pH}0
AI'POYHUBCPCUTCTA NJIN HAYUYHOI'O IICHTpa)».

11 KVIACC

Tema 1. DBomronoHHast OMOIOTUsl.

[IpennochblyIku BO3HUKHOBEHUWSI JBOJIOLMOHHONM TEOpPUH. IBOJIIOLHUOHHAS
Teopusi U €€ MecTo B OMOJOrMU. BiusiHue SBONIOIMOHHONW TEOpUU Ha pa3BUTHE
OMOJIOrUU U APYTUX HAYK.

CBuperenscTBa H3BONONMHU. [laneoHTonorndeckue: MOCIeA0BATEIbHOCTD
NOSABJICHUS BHUJOB B IMaJCOHTOJIOTUYECKONW JICTOMUCH, IEpPEeXOaHble (OPMBI.
buoreorpadguueckue: cxoncTBo U paznuuue hayH U GIop MaTEPUKOB U OCTPOBOB.

OMOpHONOTUYECKHE: CXOJCTBA M pPA3IW4Yusi 3MOPUOHOB pPa3HBIX BHJOB
MO3BOHOYHBIX. (CpPaBHUTEIbHO-aHATOMUYECKUE: T'OMOJOIMYHbBIEC, AHAJIOIMYHBbIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJMUYECKHX IyTe y Bcex
OpraHU3MOB.

OpomononHass Tteopusa Y. JlapBuna. Ilpenmoceuiky  BO3HMKHOBEHUS
JapBUHU3MA. J[BMOKYIIME CHJIBI 3BOMIOLMH BHAOB 1O JlapBuHY (M30BITOYHOE
pPa3MHOXXEHHUE IIPU OTPAaHUYEHHOCTH PECYpCOB, HEONPEAENEHHAss N3MEHUYHUBOCTD,
0opn0a 3a CylecTBOBaHUE, €CTECTBEHHBIN O0TOOD).

Cunreruueckas Teopus 3Bosonnu (CTI) u €€ OCHOBHBIE MOJIOXKEHUS.

MukposBomonus. [lomynauus Kkak efuHHIA BUAA U SBOIIOIUY.

JBrxymue cuibl ((hakTopbl) 3BOMIOLUMU BUJIOB B MpUpoAEe. MyTallMOHHBIH
nporecc ¥ KOMOMHATHBHAasE M3MEHYUBOCTh. [lomyssiiMOHHBIE BOJHBI M Apend
reHoB. M30s1us 1 Murpanus.

EctectBennbiii oTtOOp — HampaBmsoomuid  paktop dBomonAA. DopMbl
€CTECTBEHHOr0 0TOOpa.

[Iprcnoco6IeHHOCT, OpPraHu3MOB Kak pe3ylbTar »BooIuU. [Ipumepsl
MPUCTIOCOOJICHUN y OpraHu3MOB. ApoMOp(O3bl U UANOATANTALIUH.

Bun u BumooGpazoBanue. Kputepun Buma. OcHOBHbIE  (OPMBI
BU000pa30BaHus: Teorpapuueckoe, IKOJIOrHIeCKOe.

MakposBomtonusi. DPopMbl  IBOMIONMUM:  (UiIeTHYECKas, ITUBEPreHTHasd,
KOHBEpIeHTHasl, mapajuiesibHas. HeoOpaTUMOCTh 3BOIOIUY.

[IpoucxoxaeHue OT Hecneuuaan3upoBaHHBIX NpeakoB. [Iporpeccupyromas
crnenuanusanusa. AJanTUBHAs paguarus.

JlemoHcTpanum:

[Toprpersr: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, . Mroep, A. H. CeBepiios.



TabGmuier 1 cxembl: «Pa3BUTHE OpraHUYEcKOro Mupa Ha 3emiiey, «3apobIiin
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukcy», «PopMbl  OOprOBI 32
CylIecTBOBaHUE», «EcTecTBeHHBI 0TOOP», «MHOroodpasue COpTOB pacTEHHUII»,
«MHoroobpazue  mopoa  KUBOTHbIX»,  «llomymsamuu»,  «MyrannoHnHas
U3MEHUMBOCTB», «ApoMopdo3bl», «Hanoanantauum», «OOmas aereHepanus»,
«/IBmxymue cunel 3Bomonun», «Kapra-cxema wapmpyra mnyremectBus Y.
Hapsunay, «bopbba 3a cymectBoBaHue», «lIpucnocobieHHOCTh OpPraHU3MOBY,
«I"eorpadguueckoe BUI000Pa30BaHUEY, « IKOJIOTUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH,
HAOOp MJIOJOB M CeMsH, Koyekuus «lIpumepbl 3alIMTHBIX MPUCITIOCOOJIEHUN Y
KUBOTHBIX», MoOJiesb «OCHOBHBIE HAIPABJICHUS JBOJIOIUNY», 00BEMHAS MOJENb
«CTpoeHre roJJOBHOTO MO3ra MMO3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, KoJulekiusi «DopMbl COXpaHHOCTU
HWCKOIIA€MbIX JKMBOTHBIX M pacTeHWi», Mojuenp amumkanus «llepekpéct
XpOMOCOMY», BIaXKHbIE Mpenaparsl «Pa3BuTHE HACEKOMOT0», «Pa3BUTHE JATYILIKNY,
Mukpomnpenapat «Jlpo3odunay (Hopma, myTarmu GOpMbI KPbUTHEB U OKPACKH TEIA).

JlabopaTopHble U MpaKTH4YeCKue padoThI:

JlaboparopHast pabora Ne 1. «CpaBHeHuE BUJOB IO MOP(OIOTHYECKOMY
KPUTEPUION.

JlaboparopHas pabota Ne 2. «Onucanue npucrnoco0IeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOT'O XaPAKTEPay.

Tema 2. Bo3HUKHOBEeHME U pa3BUTHE KU3HM HA 3eMuie.

JloHayuHblE TpEeACTaBICHUA O 3apOXKICHUM KU3HU. HaydHble THIIOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emJe: a0uoreHe3 W NaHCHepMus. XUMUYecKas
HBOJIOLMSA. AOHMOT€HHBI CHHTE3 OpPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIIBHOE MTOATBEPKICHUE XMMHUECKOM 3BoMoIMU. HavanbHbIe Tansl
ouonoruyeckoit »Bomoruu. ['unoreza PHK-mMupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME NPOTOKJIETKH. [IepBble KIETKM M HMX 3BOJIOLUS.
DOopMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTrAHU3MOB.

PazButue xxu3Hu Ha 3emie mo spam U nepuogam. Karapxeil. Apxelickas u
nporepo3oiickass 3pbl. llameo3olickas 3pa u €€ mNepuoabl: KEeMOPHUUCKUH,
OPJIOBUKCKHM, CUITYPUNCKUH, IEBOHCKUN, KAMEHHOYTOJIbHBIN, TIEPMCKHHM.

Me3so30iickas 3pa U €€ NepUoAbl: TPUACOBBIN, FOPCKHUM, METOBOU.

KaitHo3oiickass 92pa ®u €€ Tepuoibl: TaJICOr€HOBBIA, HEOTE€HOBBIN,
AHTPONIOTCHOBBIMN.

XapakTepuCTUKa KIMMaTa M IeoJIOTMYECKHUX IpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIMU PACTUTEIBHOTO M >KMBOTHOIO MHpa. ApoMopdo3bl y pacTeHUHl u
KUBOTHBIX. [losiBIIEHUE, paCUBET U BBIMUPAHUE TPYIII )KUBBIX OPTAHU3MOB.



Cucrema OpraHMYecKOro MuHpa Kak oOTpaxeHue 3Boonuu. (OCHOBHBIE
CUCTEMATHUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOLMS YeJIOBEKAa. AHTPONOJIOTUS Kak HayKa. Pa3BuTue npencraBineHui o
IPOMCXOXKICHUN YesoBeka. Meroasl u3ydeHus aHTponoreHesa. Cxoncra
pa3uyus 4eIoBeKa U KUBOTHBIX. CHCTEMAaTHYECKOE MTOJIOKEHHUE YEIOBEKA.

JBrkyiue cuibl (hakTopsl) anTporniorenes3a. HaciencrsenHas n3MEHYUBOCTh
U eCTECTBEHHBIM 0TOOp. OOIIECTBEHHBIN 00pa3 KWU3HH, M3TOTOBJICHHE OPYIU
TpyZAa, MBIIUJIEHUE, PEYb.

OCHOBHBIE CTaJIMU U BETBU HBOJIIOIIMHU YEJIOBEKA: aBCTPAIONUTEKU, UeIoBeK
ymenbi, Yenosek npaAmoxomdmui, YenoBek HeaHAepTanbCKui, Yenosek
pa3ymHbIif. Haxonku HMCKOMaeMbIX OCTATKOB, BpEMs CYIIIECTBOBAHHS, 00JacTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

Yenoeueckue  pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOIEOMIHAS
(eBpasuiickasi),  Herpo-aBCTpajouaHas  (3KBaTOpUalbHasi),  MOHTOJOUJIHAS
(a3maTcko-amepukaHckasi).  YepTbl ~ MPHUCHOCOOJIEHHOCTH  TpeACTaBUTENEH
YEJIOBEUYECKMX Pac K YCJIOBHUSAM CYIIECTBOBaHHUSA. ENMHCTBO 4YeEIOBEYECKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

IToptpetrer: ®@. Penn, JI. Ilactep, A. 1. Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmmipl U cxeMmbl: «BosnukHoBenne COJIHEUHON cucTeEMBI», «Pa3BuThe
opraHuueckoro Mwupa», «PactutenbHas kietka», <OKUBOTHas  KJETKay,
«IIpokaprornueckass kieTtka», «CoOBpeMEHHas CHUCTEMa OPraHM4YEeCcKOro MHUpay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUS YEJIOBEKA U UEIOBEKOOOPa3HBIX
00e3psiH», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJioBeKay, «J/lpeBHeunuune moam», «peBHue monm», «llepsbie
COBPEMEHHBIE JTI0AN», «HenoBedeckue pacs».

O6opynoBanue:  mympku — «lIpoucxoxnenne — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEepTablla, KPOMaHbOHIIA), CIENKU WIH
M300paKEHUS KaMEHHBIX OpPYAHWN TMEePBOOBITHOTO 4YelIOBEeKa (KaMHU-YOIIIEPHI,
pyOuna, ckpeOmna), TeoxXpoHoJoruueckas Tabnmuna, kouiekius «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTECHUI.

JlaGopaTopHble U IpakTU4YecKne padoThI:

[Ipaktuueckas padora Ne 1. «M3ydyeHne MCKOMAaEMbIX OCTaTKOB PAaCTEHUU U
YKUBOTHBIX B KOJUICKIIUSIX.

OKcKypcust «IBOJIIOLKSA OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WM KpaeBeTUECKU My3el).

Tema 3. OprannzmMsbl 4 OKpYy Karolas cpeaa.



DKOJIOTUS KaK HayKa. 3aJa4yu U Pa3feibl SKOJIOruU. MeTonbl 3KOJIOrHYECKUX
UCCJIEOBAHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenbl oOMTaHUSI OpPraHMW3MOB: BOJHAs, HA3€MHO-BO3IYILHAs, IOYBEHHA,
BHYTPUOPraHU3MEHHAsI.

Okonornyeckue ¢akropel. Kriaccupukanus 3SKOJOTHYECKUX (PaKTOPOB:
abuoTHyeckue, OUOTHYECKHME M AaHTPOINOreHHble. JlefcTBUE HSKOIOTMYECKUX
(haKkTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTopbl: CBET, TEMIEPATYpPaA, BIAKHOCTb. DoTonepruoansm.
[IpucnocoOnienust  OpraHM3MoOB K  JICUCTBHIO  a0MOTHYECKHX  (PaKTOpOB.
buonorunueckre puTmsl.

buotndeckue dhaktopsl. Bumbl OMOTHYECKUX B3aUMOICHCTBHI: KOHKYPEHIINS,
XMIIHUYECTBO, cuMOM03 u ero ¢opmbl. llapazutusm, koomepanusi, MyTyaausM,
KOMMEHCAIU3M (KBapTUPAHCTBO, HaxXJIEOHWYECTBO). AMEHCANIU3M, HEUTpaIU3M.
3HaueHue OMOTHUYECKUX B3aWMOJACWCTBUN ISl CYIIECTBOBAHUSI OPraHU3MOB B
PUPOIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU nomyasinquu. OCHOBHBIE MOKa3aTeld
MOMYJSIUMU: YHUCIEHHOCTb, IUIOTHOCTb, POYKJIAEMOCTb, CMEPTHOCTB, IPUPOCT,
Murpanus. JJnHaMuka YuCcICHHOCTH MONMYJIALUY U €€ PETryIIsIus.

JlemoHcTpanum:

[Toprpetsl: A. I'ymGonsar, K. @. Pynse, O. I'ekkerns.

Tabmuubl U cxembl: kapta «IIpupoanbie 30HbI 3emin», «Cpeabl oOUTaHUs
opranu3moBy», «®Doronepuoanzm», «llonymsaunm», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH NOMYJISIUU UHOY30pun-Tyhenbkuy, «Ilumensie nemm.

JlabopaTopHble U MPpaKTH4YeCKUe PadOThI:

Jlabopatopnas padota Ne 3. «Mopdonornueckine 0COOEHHOCTH PACTCHUN U3
pa3HbIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusiHMe cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktnueckas padora Ne 2. «Ilogcu€r mioTHOCTH MOMYISIIIUN pa3HbIX BUJIOB
pacTeHUIN».

Tema 4. Coo01ecTBa H YKOJI0rH4eCKHe CHCTEMBI.

CoobmecTBo opranu3mMoB — OwuoreHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAsI, Tpoduueckas (nuieBasi). Buabl-momuHanTel. CBsi3u B
OuoLEeHo3e.

DKoyloru4eckue cucteMbl (3kocucTembl). IloHstTue 00 »dKocucreme u
ouoreorneHoze. DOyHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOJYLEHTHI,
KOHCYMEHTBI, penylueHThl. KpyroBopoT BelecTB U MOTOK SHEPTHH B HKOCUCTEME.
Tpoduueckue (muuieBsie) ypoBHU 3KOcUCcTeMBI. [lunieBbie nenu u cet. OCHOBHBIE
[OKa3aTesId 3KOCUCTEMbl: OHuomacca, MPOAYKLHUSA. DKOJIOTMYECKUE NHUPaMUbL:



OPOAYKIIMHM, YHMCIEHHOCTH, Ouomacchl. CBOICTBA HSKOCHUCTEM: YCTOWYHUBOCTH,
camoperyJsinus, pazsurue. CyKueccus.

[IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHUCTEMA XBOMHOIO
WIH [IAPOKOJUCTBEHHOTO JIECa.

AHTpOIIOr€HHbIE ~ KOCHUCTEMBIL.  ATpO3KOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAUYCHHUE arpOIKOCHUCTEM M YPOOIKOCHUCTEM.

buopa3nooOpasue kak ¢(aktop ycToWuyuBOCTH dKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3eMJie.

Yuenue B. . Bepnanckoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouochepnl. Kupoe BemectBo u ero (ynkiuu. OcoOeHHOCTH OMocdepbl Kak
rno0anbHOM SKOCUCTeMBbl. J[nHamuueckoe paBHOBecHue M oOpaTHas CBs3b B
ouocdepe.

KpyroBopoThs! BeliecTB 1 OMOr€0OXUMHYECKUE LUKIIBI AJIEMEHTOB (yriepoja,
a30Ta). 30HATLHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3eMiu. AHTpONIOreHHbIe U3MEHEHHs B Orocdepe.
['moGanbHbIE YKOTOTHYECKHE TPOOITIEMBI.

CocymiecTBoBaHrE MPUPOIBI U yenoBedecTBa. CoxpaHeHne 6uopazHoo0pasus
KaKk OCHOBa YCTOMYMBOCTH Ouoceprl. OcCHOBa paLMOHAIBLHOIO YIIPaBICHUS
MPUPOJAHBIMH PECYpPCAMU U MX UCIOJIb30BaHUE. J{OCTH>KeHHsT OMOJIOrMU U OXpaHa
IPUPOIBI.

JlemoHcTpanum:

[Toprpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumer u cxembl: «llumessie nenu», «bUOIEHO3: COCTAaB U CTPYKTypay,
«IIpuponubsie coobmectBay, «llenu nutanusy», «IKojJorMyecKas MNUPAMUIAY,
«buocdepa u gyenosek», «IKocucTeMa MHUPOKOIUCTBEHHOIO Jieca», « IKOCHUCTEMA
XBOMHOrO Jjeca», «buoneHo3 Boaoéma», «ArporeHosd», «lIpumepHbie
AHTPONOT€HHBIE BO3/IEMCTBUS HA IPUPOLY», « BakHeN e NCTOUHUKY 3arpsI3HEHUS
BO3/yXa U TPYHTOBBIX BOA», «[louBa — BakHelIIas cocTaBisiomias Ouocgeps»,
«Dakroppl  gerpamanuu  mouB»,  «llapHukoBeii  AddekTy,  «DaKTOPHI
palliOaKTUBHOTO 3arpsi3HeHus: Ouocdeprr», «OOmas crpykrypa Ouochepsi»,
«PacnpocTpanenune xku3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosopot yriepoaa B Ouocdepe», «KpyroBopoT azora B Ipupoae».

OOopynoBanue: Mojenb-amIMKanus «TunudHble OMOLEHO3bI», Trepdoapuid
«PactutenbHbie coo0IIecTBa», KOIeKInu «buolienos», «Bpeaurenu BaxxHeHITUX
CEJIbCKOXO3AMCTBEHHBIX KYJIbTYp», FepOapuu U KOJUIEKIUN PACTEHUHN U )KUBOTHBIX,
MPUHAJICKAIINE K Pa3HbIM 3KOJIOTMYECKUM TpylnnaM OaHoro Buaa, KpacHas kaura
Poccuiickoit  ®@enepauun, H300paKEHHUS] OXPaHSIEMBbIX BHJIOB pACTEHUH U
YKUBOTHBIX.



IUDTAHUPYEMBIE  PE3VJIbTATbBI OCBOEHNSA IIPOIPAMMBLBI 11O
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUMA

Cormacho ®I'OC COO, ycraHaBmMBalOTCAd TpPeOOBaHUSA K pe3yJibTaTaM
OCBOCHHUs  OOYyYalOIMMHUCSA TIporpaMM  CpeIHero olmiero  o0pa3oBaHUS:
JMYIHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3YyJIbTATOB OCBOEHUsA Npeamera «buomorus»
BBIJICJIEHBI CJEIYIOIINE COCTABJISIOLINE: OCO3HAHUE OOYYaroIIMMUCS POCCUHCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPENEIECHNI0, HAJIMYUE MOTHBalMM K oOydeHHto  Ouosorum,
LICJICHAIIPABJICHHOE pa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPUYECKUX TPAAULMUN DPA3BUTUS OHOJIOIMYECKOTO
3HaHUs, TOTOBHOCTh U CIOCOOHOCTH OOY4YaOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH IIEHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMHM, MPHUCYIIUMHU CHCTEME
OMOJIOrMYECKOro  00pa3oBaHUsl, HaJIMYUE SKOJIOTMYECKOrO IPaBOCO3HAHMS,
CHOCOOHOCTH CTAaBUTh LEJIN U CTPOUTD KU3HEHHBIE IJIaHBbI.

JIM4HOCTHBIE pe3ybTaThl OCBOEHHS IpenMeTra «buosorus» JOCTUTaroTCs B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUICKUMU COLIMOKYIbTYPHBIMHU, HCTOPUUYECKUMHU U JYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMH B OOLIECTBE NMpaBUIaAMH M HOpMaMmH
NOBEJEHUSI U CIOCOOCTBYIOT IIpOLECCaM CaMOIO3HAHUS, CaMOBOCHUTAHMS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW TMO3UIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBO)XEHUS K 3aKOHY U IPaBONOPSIKY, YEJIIOBEKY TPyAa U CTaplIEMy IOKOJICHHMIO,
B3aMMHOI0 YB@)XKCHUs, OEpPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaauLMsIM MHOTOHaUMOHalnbHOTrO Haponxa Poccuiickont ®denepauuu, npupone u
OKPYKaroIlen cpee.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHMsI YydyeOHoro mnpeamera «buonorus»
JOJKHBI OTPaXkaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
Cc()OPMUPOBAHHOW BHYTPEHHEH MMO3UIUEN JMYHOCTH, CUCTEMOM LIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBa, paclIUpEHUe KU3HEHHOIO
OIBITA W ONBITA ACSATEIBHOCTH B IPOLIECCE PEAIN3ALMU OCHOBHBIX HAalPaBJICHUN
BOCIUTATEJIbHON JEATENbHOCTH, B TOM YKCIIE B YACTH:

1) rpaaIaHCKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH T'PAXKAAHCKON MO3ULMK 00YYarOUIErocs Kak akTUBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUHCKOr0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IIPaB M 00513aHHOCTEH, YBaXKEHUE 3aKOHA
Y MIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JEATEILHOCTH MIPH CO3IaHUU YUEOHBIX
IPOCKTOB, PEIICHWH Y4YeOHBIX U IIO3HABATEIbHBIX 3a7a4, BBIMOJHEHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OIPEEIATh COOCTBEHHYIO ITO3HMIIMIO I10 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HHU B OOBSCHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUSA JIIOJICH C pa3HBIMHU YOCKIICHUSIMH, KyJbTYPHBIMHA [IEHHOCTSIMU U
COITMAJIbHBIM TTOJI0KCHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, TIO3HABATENBHBIX W HCCIEAOBATEIbCKUX 3a/1ad, YBAXUTEIHHOTO
OTHOIICGHUS K MHEHHUIO OIIMOHEHTOB IMpH OOCYXJICHHH CIHOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJICPIKAHMS;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM JIESITEIBLHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUICKOMN TPaskIaHCKOW UICHTUYHOCTH, TATPUOTU3MA,
YBOKEHUS K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTHU nepe PoauHou, ropaoctu
3a CBOM KpaM, CBOWO PoauHy, CBOM S3BIK M KYyJBTYPYy, NPOIIJIOE W HACTOAIIEE
MHOTOHAIIMOHAIBLHOT0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACJEIUIO U MaMSTHUKAM TTPUPO/IBI,
JTOCTHKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPY/IC;

CIIOCOOHOCTh OIICHHMBATh BKJAaJ POCCHUMCKHX YUEHBIX B CTAaHOBJICHHE U
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAUYCHUS OWOJIOTMHM B TIO3HAHMHM 3aKOHOB
IIPUPOIBI, B )KU3HH YEJIOBEKA M COBPEMEHHOI'O O0IIECTBA;

uaerHas yoexxJIEHHOCTh, TOTOBHOCTh K CIYXEHUIO M 3ammute OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyas0Y;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEN POCCUMCKOI0 HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO TOBEICHMUSI,;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 M TPUHUMAaTh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHE JJUIHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POJIUTENSAM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATHS LEHHOCTEM CEMEWMHOM KW3HU B COOTBETCTBUU C
TpaauLUsIMHU HapoaoB Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHUE K MUpY, BKIIOYas ICTETUKY ObITa, HAy4HOTO M
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPYy/1a, OOIIECCTBEHHBIX OTHOIICHUM;



MOHUMAaHUE YMOIIMOHATLHOTO BO3ICUCTBUS AKUBOM MPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuveckoro BocnuTaHus, (JOPMHPOBAHHUS KYJILTYPbI 310POBbSI H
3MOLMOHAJIBHOI0 0JIAT ONOJIYYHS:

MMOHUMAaHUE U PeasTi3alus 3/J0pOBOr0 U 0€30IMacHOro 00pa3a KU3HH (310pOBOE
MUTaHuE, COOJI0/IEHNE TUTUEHUYECKUX MPaBUII U HOPM, COQJTAaHCUPOBAHHBIN PEKUM
3aHSATHI W OTHAbIXa, peryisipHas (u3uyeckas akTUBHOCTb), OEpEeKHOrO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DU3MUECKOMY U
NICUXHYECKOMY 3/I0POBBIO;

MOHMMAHWE [IEHHOCTH TIPaBWJI WHJUBHAYAILHOTO U  KOJUICKTUBHOTO
0€30MMacHOr0 MOBEJICHUS B CUTYAITUSX, YTPOKAIOIINX 30POBBIO M KU3HU JIFO/ICH;

OCO3HAHME TOCJIEICTBUI M HENPUSITUS BPEIHbIX MPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MAaCTEPCTBA, TPYAOIOOHE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHSITh TaKYIO JICSITEIbHOCTD;

HMHTEpPEC K pa3NuyHbIM cdepaM MpoPecCHOHAIBLHON ACSITEIILHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccun U peaJu30BbIBAThH
COOCTBEHHBIE )KM3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHUIO M CamMoOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEW JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIUTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K TPUPO/I€ KaK HCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHNS;

MOBBIIIEHUE YPOBHS HKOJOTMYECKOW KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKM HX BO3MOXHBIX TIOCIEACTBUNA IS
OKPYKAaroler Cpebl;

OCO3HAaHME TJI00AIBHOI0 XapakTepa SKOJOTMYECKHX MpoOJieM M IMyTel HX
penieHus;

CIIOCOOHOCTH MCTOJBL30BaTh IPHOOPETAEMbIC MPY H3YYSHUH OMOJIOTUN 3HAHUS
U yMEHHS TpU  PpEIIEHHH TNpoOJieM, CBSI3aHHBIX C  PaIlMOHAIBHBIM
MPUPOJIONOIB30BaHUEM  (COOJIOJICHHE  TMpaBWJI  TOBEJAEHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCUCTEMAX, OXpPaHy BHJOB,
AKOCUCTEM, Orochephl);



aKTUBHOE HENPUATHE JEUCTBUMN, IPUHOCIIINX BPEA OKPYXKAIOLIEN TPUPOAHON
cpene, yMEHHE IPOrHO3MPOBATh HEOJArONpUATHBIE HKOJIOIMUECKHE MOCIEeICTBUS
MPEATPUHUMAEMBIX JEUCTBUM U NTPEAOTBPAILATD HX;

HaJIM4ue Pa3sBUTOIO HKOJOTHUYECKOTO MBIIUICHUS, JKOJIOTMYECKOU KYJIbTYPBI,
OIBITA NEATEIbHOCTU DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MU B TO3HABATEJIIbHOM, KOMMYHUKATUBHOMW W COLIMAJIbHOMN
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOU JEATEIBLHOCTHU DKOJIOTHYECKON
HaIIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JIHAjore
KYJbTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEPILIECHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJIbTYpPHl KaK CpEICTBA
B3aMMOJCUCTBUS MEXY JIIOIbMU U ITIO3HAHUS MUPA;

NOHMMAaHHE cleuu(UK OHOJIOrMM Kak HayKH, OCO3HaHUS €€ poju B
(OpMHUPOBAHUHU PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, CO3JIaHUU IEJIOCTHOTO
MPEICTaBIECHU 00 OKpPYXKAroUIEM MHUpPE KaK O €JUHCTBE MPUPOIbI, YEIOBEKa U
obmiecTBa, B IO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEM MU pelIeHUU MpolseM
COXPaHEHHMS IPUPOJHOTO PABHOBECHS,;

yOeXIEHHOCTh B 3HAYMMOCTH OHOJIOTHMU ISl COBPEMEHHOM LMBUIIN3ALUU:
oOecrieyeHus: HOBOI'O YpPOBHSI Pa3BUTUSA MEAULMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH,  CIIOCOOHBIX  pellaTh  pecypcHble  MNpoOJeMbl  pa3BUTHSA
YeJIOBEUEeCTBa, MOMCKA MyTel BbIX0/a U3 TJI00ATbHBIX 3KOJOTMUECKUX MPOOJIeM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  PAMOHAILHOMY
UCMOJIb30BAaHUIO MPUPOJHBIX PECYpPCOB M (HOPMUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUH OHOJOTMYECKMX 3HAHMM B IENX
MOBBIIICHUSI O0IIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM 4acTU (PYHKIMOHAJIbHOM IPaMOTHOCTU oOywaroumxcs, (GopMupyemMon
MpU U3Y4EHUU OMOJIOTHH;

IIOHMMAaHUE CYIIHOCTU METOJOB ITIO3HAHHUSI, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WHCIIOJIb30BaTh TMOJy4YaeMble 3HAHUA MJI aHaluu3a u
OOBSICHEHHUS SBJIICHUU OKPYKAOUIEro MUpa W MPOMCXOASIINX B HEM H3MEHEHUH,
yMEHUE Jienarb OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (DAKTOB H
MMEIOLIMXCS JAHHBIX C LENBIO MOJTYYEHUsI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS IS
pelieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHWE LEHHOCTH HAYYHOW JEATEIBHOCTH, T'OTOBHOCTH OCYIIECTBIIATH
IIPOEKTHYIO U UCCIIEI0BATENIbCKYIO AEATEIbHOCTh MHANBHUIYAIIbHO U B IPYIIIIE;



T'OTOBHOCTD 151 CITOCOOHOCTH K HCIIPCPBIBHOMY 06p8,30BaHI/II-O )41
CaMOO6pa3OBaHHIO, K aKTHBHOMY IIOJIYYCHHIO HOBBLIX 3HaHUHW 1O OWOJIOTHH B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yibTaThl OCBOSHUS y4eOHOro mpeamera «buomorusy»
BKJIIOYAIOT: 3HAUYMMble i1  (OPMUPOBAHMS MHMPOBO33PEHUS] OOYJAIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIICHAYUYHbIC TTOHSITHUSA, OTPAXKAIOUHE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpPa H CICOU(PUKY METOJOB ITO3HAHMS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HEPIHs, SBIICHUE, MPOIIECC,
cucTeMa, HaydyHbIH (PaKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpH,
HccieI0BaHne, HAOII0ICHNEe, H3MEPEHHE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAILHBIE
yuyeOHbIE JEeUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC, DETYJISTHBHbBIC),
obecnieunBaromue GhopMupoBaHue (PyHKIIMOHATBLHON I'PAMOTHOCTH M COIIMATIBHOM
KOMITETCHIINM ~ OOYYalOIUXCs, CIIOCOOHOCTh  OOYYaIOMUXCS  UCIOJB30BaTh
OCBOCHHBIE MEKIUCIUIIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAIbHBIC
yueOHbIE JEUCTBUS B MO3HABATEILHONW U COLIMAJIbHON MPAKTHKE.

MeranpenMeTHbIe pPe3yJabTaThl OCBOSHHUS MPOTPaAMMBI CPEIHEro O0O0IIero
00pa30oBaHUs JOJKHBI OTPAXKATh:

OgBnagenne YHHUBEPCAJIbLHBIMH y4eOHBIMHU NMO3HABATEJIbHBIMH
AeCTBUAMMU:

1) 6a3oBbI€ JOrHYecKHe AeHCTBHUA:

CaMOCTOSITEILHO  (OpMyJIMpOBaTH M aKTyaJlM3MPOBaTh  MPoOJIeMYy,
paccMarpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh IPU OCBOCHWW 3HAHWW TPHEMBI JIOTHYECKOTO MBITUICHHUS
(aHaym3a, CUHTE3a, CpaBHEHUS, KiacCu(uKammu, 0000IIeHNs ), pAaCKPBIBATh CMBICTT
OMOJIOTMYECKUX TOHATUU (BBIACISATh UX XapaKTEepHbIE MPU3HAKH, YCTaHABIMBATH
CBSI3M C IPYTUMU TTOHSATHUSIMH );

ONPENCNATh ITENH JACATEIBHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUU HX
JOCTH>KEHUS, COOTHOCUTH PE3YJIbTAThl JIEATCIIbHOCTH C TTOCTABJICHHBIMHU HICIISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TIOHATHUSA i1 OOBSICHEHUST (PAKTOB M SBICHUN
YKUBOU MPUPOJIBL;

CTPOUThH JIOTUYECKHE PACCYXKACHHUS (MHIYKTUBHBIC, JCTYKTHUBHBIC, TIO
AQHAJIOTHMH), BBISBISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B pacCMaTPUBAEMBIX
SIBIICHUSAX, (DOPMYJIMPOBATh BHIBOJIBI M 3aKJIIOUCHHUS;

MIPUMEHSATH CXEMHO-MO/IESTBHBIC CPEICTBA IS IPEICTABIICHUS CYIIIECTBEHHBIX
CBS3€M W OTHOIICHUWH B M3y4aeMbIX OHOJIOTHMYECKHX OOBEKTaX, a TakKKe
IIPOTUBOPEUHUA PA3HOTO POJA, BBIABICHHBIX B PAa3IMYHBIX WH(OPMAIIMOHHBIX
UCTOYHHUKAX;



pa3pabarbIBaTh IUIAH PELIECHUS NMPOOJIEMBI ¢ YUYETOM aHAIM3a HUMEIOIHXCS
MaTEpPUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIbHOCTH;

KOOPJAMHUPOBATH U BBIIOJIHATH padOTY B YCIOBHUSX PEATBHOI0, BUPTYAJILHOT'O
¥ KOMOMHHUPOBAHHOT'O B3aUMOJIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEILCKIE TeHCTBHUSA:

BJIaJIeTh HAaBbIKaMU y4€OHO-UCCIIEI0BATEIbCKON U MMPOEKTHOM JEsITEbHOCTH,
HaBbIKAMU  pa3pellieHHs MNpodJieM, CHOCOOHOCThIO UM TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY IIOMCKY METO/IOB PELICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
pa3IMYHbIX METOJOB NO3HAHUS;

UCIIOJIb30BaTh pPa3jU4HbIC BUJABI JEATEIBHOCTH IO IOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpPIpeTalud, MPeoOpa3OBaHUI0 W MPUMEHEHHIO B Y4YEOHBIX
CUTYaIUsIX, B TOM YUCJIE IPU CO3/1aHUU YYEOHBIX U COLIMAIBbHBIX TPOEKTOB;

¢dbopMupoBaTh HAYYHBIA TUI MBIIUICHUS, BIaJE€Th HAYYHON TEPMUHOIIOTHEH,
KJIFOUEBBIMU MOHATUSAMH U METOAAMMU;

CTaBUTh U (POpPMYIUpPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIIbHOM
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISBJIATh IIPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyaJM3MpPOBATH 3a/ady,
BBIIBUTATh THIOTE3Y €€ pelIeHUs, HAXOIUTh apryMEHTHI JIJIsl TOKA3aTeIbCTBA CBOMX
YTBEPKICHUH, 3a1aBaTh [1apaMeTPbl U KPUTEPHUH PELLICHMUS;

AHAIN3UPOBATH TIOJYYEHHBIE B XOJA€ pELIECHHS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTb, MMPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILECTBJISITh IIEJICHAIIPABIICHHBIM TOUCK TepeHoca CPeJCTB M CIOCOOOB
JENCTBUS B MPO(PECCHOHATILHYIO CPENY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 M IPAKTUUYECKYIO O00JIacTH
KU3HENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIIBUT'aTh HOBBIE WJEH, MPEIaraTb OpPUTMHAIbHBIE MOAXOAbl U PEIICHMS,
CTaBHUTbH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHBIC PELICHHUS.

3) pa6ora ¢ uapopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(pOpMaLK (TEKCTe yueOHOro
nocoOus, HAy4YHO-TIONYJIIPHOW JIUTEpaType, OHOJIOTMYECKHX CJOBApSX H
CIPaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B MHTepHeTe), aHaIu3upoBaTh
UH(OPMALIMIO Pa3JIMYHbBIX BUAOB U (POPM IPE/ICTABICHUS, KPUTUUECKH OLIEHUBATh
€€ JTOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



dbopMyIMpoBaTh 3aMpoChl U MPUMEHSTH Pa3IMYHbIE METOJbI MPHU MOUCKE U
orbope Ouosiornueckoir MHGoOpMauu, HEOOXOJUMON JJisl BBINOJIHEHUSI y4EOHBIX
3ajady;

mpUOOpeTaTh OMNBIT KCHOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCTIOIH30BAHUS PAIUIHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTHUMAIbHYIO  (OpMY  MHPEACTABICHHUS
Ononoruyeckoil HHpopManuu (CXeMbl, rpapuKu, AUarpaMMBbl, TAOJIULIbI, PUCYHKHU U
Apyroe);

UCTIONb30BaTh HAy4YHBIA S3BIK B KA4yeCcTBE CpEICTBAa IMpH paboTe ¢
Ouonorudyeckoil uMHpOpMaNUEl: TPUMEHSATh XUMHYECKHEe, (U3NUYECKUe W
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBL, (HOpMYIbl, a00peBUATypy, HOMEHKIATYPY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJQJIETh ~ HABbIKAMHM  pPACIIO3HABaHUST M 3allUThl  WHQOpMaIuH,
MH(OPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OgjajieHne YHUBEPCATbHBIMU KOMMYHUKATHBHBIMU J1€HCTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCeX cepax )KU3HU, aKTUBHO y4aCTBOBATh
B JMaJOre WM AUCKYCCHUU IO CYIIECTBY 00CYX/JaeMoil TeMbl (yMEHUE 3a/1aBaThb
BOTIPOCHI, BBICKA3bIBATh CYKJICHUS OTHOCHUTEIILHO BBIMOJHEHUS TpeaiaraeMoi
3aJla4, YYUTHIBATb WHTEPECHl U COTIACOBAHHOCTH MO3UIIUNA JAPYTMX Y4aCTHUKOB
JIMAaJora Uil JUCKYCCHH);

pacro3HaBaTh HeBEpOambHBIC CpEACTBA OOINEHHWS, TOHWUMATh 3HAYCHHE
COLIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHUS KOH(IMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(JIUKTBI U BECTH TTEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIICHUS W B3aUMOJICHCTBUS, TTOHUMATh
HaMEpPEHUs APYruX JItOJIeH, MPOSBIISATh YBAXUTEIbHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOM (hopMe PopMyIHpPOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTUYHO HM3JaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eATeJbHOCTh:

NOHUMATh W HCIOJb30BaTh MPEUMYILECTBA KOMAHIHON M HMHIUBHAYaIbHOM
paboThI IpU pEIICHUH OUOJIOTUYECKOM MPOo0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYMIOBIX (POPM B3aMMOACHCTBUS MPH PEIICHUH YI€OHOW 3a1a4H;

BBIOMpATh TEMATUKY M METOJIbI COBMECTHBIX JEHCTBUNA C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO UJIeHa KOJJICKTHBA;

OpPUHUMATh IETH  COBMECTHOM  JESTENbHOCTH, OpPraHU30BbIBAaTh U
KOOPJIMHUPOBATh JCUCTBUSA IO €€ JIOCTUKECHUIO: COCTABJATH IUIAH JICHCTBUM,



pacnpenensaTh pojid ¢ Y4€TOM MHEHUM YYaCTHHKOB, OOCYXKIATh pPE3ylbTaThl
COBMECTHOU PabOThI;

OLIEHMWBATh KAYE€CTBO CBOETO BKJIA/Ia M KAK/IOTO YUaCTHUKA KOMaHIbl B OOIIHH
PE3yJbTAT IO pa3paboTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE IIPOCKTHI, OICHWBATh HWJEW C TIO3WIMA HOBHU3HEI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAUMMOCTH;

OCYIIECTBJIATh IMO3UTUBHOE CTPATErMUYECKOE TIOBEJACHHE B PA3IUYHBIX
CUTYaIHsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUIIMATHBHBIM.

OBj1ajieHNe YHUBEPCATbHBIMHU PEryJIATUBHBIMU JeHCTBUSIMU:

1) camoopranu3amnusi:

WCIIOJIb30BaTh OWOJIOTUYECKHE 3HAHWS JUIsl BBISIBICHUS MPOOJIeM W HX
pelIeHHs] B )KM3HEHHBIX U YU€OHBIX CUTYAITUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU I1IeJIEBbIE U CMBICIOBbBIE
YCTAaHOBKH B CBOWX JCHCTBHUSX W MOCTYIKAaxX IO OTHOIICHUIO K KUBOUM MPUPO/IE,
CBOEMY 3JI0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSATEIILHO OCYILECTBIISATh MO3HABATEIBHYIO JEATEIbHOCTD, BBISBISTH
Mpo0JIeMBbI, CTaBUTh U (POPMYIUPOBATh COOCTBEHHBIC 3a/Ja4d B 00pa30BaTEILHOM
JESITEbHOCTU U KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITEJIbHO COCTABJISTH IIJIaH PELICHHS] TPOOIEMBI C YIETOM UMEIOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHI;

JaBaTh OIICHKY HOBBIM CHUTYaITUsIM;

pacmupsATh paMKi Y4eOHOTO ITpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOUYTECHUN;

JIeaTh OCO3HAHHBIN BBIOOD, apTryMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHocOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBJICHUIO HIMPOKON HSPYAHUIIMH B
pasHbIX O0O0JIACTSAX 3HAHWUW, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BATENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CHUTYaIlMsIM, BHOCHUTh KOPPEKTUBHI B JIEATEIHLHOCTD,
OILICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJaJIeTh  HABbIKAMHU  [O3HABATENLHOM  pedieKCMu  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBHI M MBICIUTENbHBIX MPOIECCOB, UX pE3YJIbTAaTOB U
OCHOBaHMM, UCIOJIb30BaTh MPHUEMBI peIEKCHH ISl OIEHKU CUTYallMH, BbIOOpa
BEPHOTO PEIICHHUS,

YMETh OIICHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHUS M0 HUX
CHIKEHUIO;

MPUHUMATh MOTHBBI W apTryMEHTHl JPYTHX TPU aHAJU3e pPe3yJIbTaTOB
NeSITebHOCTH;



3) npuHATHE cedsl U APYTUX:

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA;

IIPUHAMAaTh MOTHUBBI M apryMEeHThl JAPYTHX NPU AaHAJIU3€ pe3yJbTaTOB
NEeATEIIbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO IPYTUX HA OLIUOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMH JPYTrOro YeaoBeKa.

IMPEAMETHBIE PE3YJIbTATBI

[IpenmetHble pe3ynbTaThl ocBoeHusi mporpamMmmbl COO mno Ouosoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue A1 yueoHoro npeamera «buosorus
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOObI AEHCTBUN MO OCBOEHUIO, UHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JESTEILHOCTU MO IMOJYYEHUIO HOBOTO 3HAHUA U
MPUMEHEHUIO 3HAHUN B PAa3IMYHBIX YYEOHBIX CUTyallUsAX, a TAKKE B PealbHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouoinorweil. B mporpamme mnpeameTHbie
PE3yNbTAThl IPEICTABIEHBI IO F0JaM 00y4YEeHUSI.

[IpenmeTHble pe3ysbTaThl OCBOEHHUS yueOHOro mpeamera «buosnorus» ¢ 10
KJacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJM OMOJOTUM B CUCTEME HAYYHOI'O
3HAaHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa U HAy4HOI'O MHUPOBO33PEHUS, O BKJIANE POCCUHCKUX WU
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (DYHKIIMOHATIHHOM
IPaMOTHOCTH Y€JIOBEKa JJIs PEIICHUs KU3HEHHBIX 337a4;

YMEHHE PaCKpbIBAaTh COJEP)KaHHE OMOJOTMYECKUX TEPMHHOB M TMOHSTHI:
KHU3Hb, KJIIETKA, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U NMPEBPAILICHUE YHEPTUH),
romMeocta3d (camMoperyJysiusi), YpOBHEBas OpraHu3alus JKUBBIX  CHCTEM,
CaMOBOCIPOM3BEICHHE (PENPOAYKLMS), HACIEACTBEHHOCTh, U3MEHYNUBOCTh, POCT U
pa3BUTHE;

YMEHUE U3JIaratb OHOJOTHYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsA, LIEHTpaJibHAs JO0TrMa MOJIEKYJIsIpHOM Ouonoruu), 3axonsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (o 1eHTpax MHOrooOpasus u
MIPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. 1. BaBunosa), onpenensiTe rpaHUIbI UX
PUMEHUMOCTH K KHUBBIM CHCTEMAM;

YMEHHE BJIAJIETh METOJAMHU HAYYHOIr'O MMO3HAHUA B OMOJOrUU: HAOIIOEHUE U
OMKMCAHME JKUBBIX CHUCTEM, IPOLIECCOB W SIBICHHI, OpraHu3alus U MPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBU’KEHHUE TUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH
MEXAY HCCIENYEeMbIMU BEIMYMHAMH, OOBSICHEHUE TNOJNYYEHHBIX PE3YJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHUE JE€1aTh BHIBOIBI
HA OCHOBaHUU TMOJIYYEHHBIX PE3YJIbTATOB;



YMEHME BBIIEIATH CYLIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IIPOKAPUOT U
AYKApUOT, OJIHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEIIECTB M NPEBPAIICHUS SHEPIUM B KIIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO U DHEPreTUYEecKoro OoOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOIOTBOPEHMS, PA3MHOXKEHUS, WHIMBUIYAJIbHOIO pa3BUTUS  OpraHus3ma
(oHTOTEHE3);

YMEHUE MPUMEHSITh NOJyYEHHbIC 3HAHUS AJI1 OOBACHEHUS OMOJOTrMYECKHX
IIPOLIECCOB W SABJIEHUU, JUISI MPUHATUSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C 1LeNblo obOecrieueHus Oe30MacHOCTH CBOEro 370POBbS U 3/I0POBBSA
OKpYKaroUIUX JII0AeH, COOMI0IEHUsI HOPM I'PAMOTHOT'O MOBEAEHUS B OKPY>Karolen
OPUPOJHON cpefie, MOHMMAaHHE HEOOXOAMMOCTH HCIIOIb30BAHUS JTOCTHKEHHM
COBPEMEHHOU ouonoruu u OMOTEXHOJIOTHIA I PaLOHAIIBHOIO
IPUPOIOINIOJIB30BAHUS;

YMEHHUE pelmaTh 3JIEMEHTApHbIE TE€HETUYECKUE 33Jadyd Ha MOHO- U
IUTUOPUIIHOE CKPELMBAaHUE, CLEIUICHHOE HACJIEOBAHUE, COCTAaBIIATh CXEMBI
MOHOTMOPHIHOTO CKPELIMBAHMS JUIsl IPEICKa3aHusl HACIEAOBaHUs MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOJHATH J1a0OpaTOpHbIE M MpaKTHYECKHE pabdoThl, COOIIOAATH
npaBuiia pu padboTe ¢ ydeOHBIM U JJa0OPaTOPHBIM 000PYIOBAHUEM;

YMEHUE KPUTUYECKH OLEHUBaTb W HHTEPIPETHPOBATh HHGPOPMAIIIO
OMOJIOTUYECKOTO  COAEP)KAaHUS, BKIIOYAIOIIYIO TCEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEeICTBA MAacCOBOM MH(pOpPMAIMK, HAYYHO-TIONYJIIPHbIE
MaTepuanbl), ATUUYECKHE aCHEeKThl COBPEMEHHBIX HCCJEIOBaHUNH B OHONIOrUH,
MeJUIMHE, OMOTEXHOJIOT U H;

YMEHHE CO37]aBaTh COOCTBEHHBbIE IHMCBMEHHBIE M YCTHBIE COOOILEHUS,
000011251 OMOJIOrMYECKYI0 MH(OPMAIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUMHBIN armapar OWOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buonorus» ¢ 11
Kacce TOJKHBI OTPAXKaTh:

c(OPMHUPOBAHHOCTH 3HAHUN O MECTE U POJNU OMOJIOTMH B CUCTEME HAYYHOTO
3HAaHUS E€CTECTBEHHBIX HAyK, B (OPMHpPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpAa W HAYYHOTO MHPOBO33PEHHUS, O BKJIAAE POCCUUCKUX WU
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHONOrMH, (PYHKIIMOHAIHLHOM
IPaMOTHOCTH Y€JIOBEKA I PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh COEpKaHUE OMOJIOTMYECKUX TEPMHUHOB U MOHATHUI: BU/,
HOMYJISALKSA, TE€HO(OHMA, HSBOMIONUS, ABWXKYIIHE CUJbl ((AaKTOpbI) SBOIIOLMH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHUI000Pa30BaHHUE, HKOJIOTMYECKUE (PaKTOPHI,
AKOCUCTEMA, MPOAYUEHThI, KOHCYMEHTBI, PEIYLEHTbl, LENU MUTaHUS,
AKOJIOTHYEcKasl mupamMua, OuoreoreHos, ornochepa;



YMEHUE H3/ararb OHMOJIOTMYECKHE TeOopuu (dBOMIOLMOHHAs Teopus Y.
JlapBruHa, CHUHTETHYECKas TEOpUs OHBOJIIOLMH), 3aKOHbl M 3aKOHOMEPHOCTH
(3apoasimieBoro cxoactsa K. M. bspa, uepenoBaHus IJIaBHBIX HAaNpaBJICHUW U
nyreit sBomonru A. H. CeseprioBa, yuenus o 6mocdhepe B. M. Bepuanckoro),
OTIpeNeIsITh TPAHUIIBI KX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BJIaJIeTh METOJIaMU HAy4HOI'O MO3HAaHUs B OMOJIOTHH: HAaOI0IeHUE U
OINKCAaHUE JKMBBIX CUCTEM, MPOLECCOB M SIBICHUH, OpraHu3alus U IMPOBEJICHUE
OHMOIOrMYECKOr0 SKCIIEPUMEHTA, BBIIBIYKEHUE TUTIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXJy HCCJIECIyeMbIMU BEIMYMHAMHU, OOBSICHEHHE IIOJYYCHHBIX PE3YJIbTAaTOB,
MCTIOJIh30BAaHHBIX HAYYHBIX TTOHSTHA, TEOPHA W 3aKOHOB, YMEHHE JIENIaTh BBIBOJBI
Ha OCHOBAHUU TMOJTy4YEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHUS OHOJOTHYECKHX
OOBEKTOB: BUJOB, MONYJALUN, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOreoeHO30B M  JKOCHUCTEM, OCOOEHHOCTHM TIPOIIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOIO0 O0TOOpa, BHI000pa30BaHUS, MPHUCIOCOOIEHHOCTH
OpPraHu3MOB, JEHCTBHS HKOJIOTMYECKUX (PAaKTOPOB Ha OpraHU3MBI, MEpeHoca
BEIIECTB M TIOTOKA HSHEPrUU B ODKOCHUCTEMAaX, AHTPOIMOTCHHBIX H3MEHEHUH B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpPOTa BELIECTB U OHOr€OXMMHUYECKUX
LMKJIOB B Onocdepe;

YMEHUE MPUMEHATh NOJYyYEHHbIC 3HAHUS AJI OOBSACHEHUS OMOJOTrMYECKHX
IIPOLIECCOB W SABJIEHUU, ISl NPUHATUSA MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOU
KHU3HU C 1Lenblo obecriedeHus Oe30IMacHOCTH CBOEro 30POBbSI M 370POBBS
OKPYKaIoLUX JIt0/Ied, COOMIOACHHSI HOPM TPaMOTHOTI'O MOBEICHUSI B OKPYXKaroIien
NPUPOTHON Cpefie, MOHMMAaHME HEOOXOAMMOCTH HCIIONIb30BAHMS JTOCTHKCHHM
COBpEMEHHOW OMOJIOTHH JIJIsl pallMOHATIBHOT'O MPUPOIONOIb30BAHUS;

YMEHHE peliaTh dJIEMEHTapHbIE OMOJOTHYECKHE 33aa4H, COCTABISTh CXEMBI
nepeHoca BEUIECTB U YHEPTUU B HKOCUCTEMAX (LEMU MUTaHUs);

YMEHHE BBINOJHATH Ja0OpaTOpHbIE M MpaKTHYECKHE pPaldoThI, COOIIOAATH
npaBuja npu padote ¢ yueOHBIM M JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHHUE KPUTUYECKH OLEHUBaTh W HHTEPIPETHPOBATh HHGPOPMAIIIO
OMOJIOTMYECKOTO  COJEP)KaHUs, BKIIOYAIOLIYIO IICEBAOHAy4YHbIE 3HAHUS U3
Pa3NUYHBIX UCTOYHHUKOB (CPEICTBA MAacCCOBOM MH(pOpPMAIINH, HAYYHO-TIONYJISIPHBIE
Marepualibl),  paccMaTpuBaTh  TJIOOAIBHBICE  DKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TO3UIIUIO;

YMEHHE CO37]aBaTh COOCTBEHHBIC IHMCHMEHHBIE M YCTHBIE COOOIEHUS,
000011ast OMOJIOTUYECKYI0 MHPOPMALIMIO U3 HECKOJIbKHUX MCTOUYHHUKOB, I'PAaMOTHO
UCIOJIb30BaTh MOHATUIHBIN anmapar OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsinuecTBo 4acoB
Ne DJIeKTPOHHBIE (LM poBbIe)
HaumeHoBaHue pa3iesioB U TeM NPOTrpaMMbl Konrpoabubie | IlpakTuyeckue
n/n Bcero oOpa3oBaTesibHbIE pecypchl
padoThI padoThI
bub6muorexa IIOK
! bronorns kax Hayka 2 05 https://m.eds00.ru/7f41¢c292
2 JKuBble cucTemMbl U UX OpraHu3aIus 1 bubmorexa [IOK
https://m.edso0.ru/7f41c292
3 XUMHUYECKHI COCTaB U CTPOCHHE KIICTKU 8 1 bubmaorexa LIOK
https://m.edsoo.ru/7f41c292
bu6morexa IIOK
4 PRH3HEREATELHOCTS KICTKH 6 https://m.eds00.ru/7f41c292
5 Pa3MHOMXeHHE 1 HTHAUBUAYAJLHOE Pa3BUTHE 5 1 bubmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTh M MN3MEHUYHUBOCTH OPTraHU3MOB 8 15 bubmiorexa LOK
https://m.edsoo.ru/7f41c292
bub6muorexa IIOK
7 Cenekmust opranu3MoB. OCHOBBI OMOTEXHOJIOTUH 3 https://m.eds00.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa IIOK
https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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 KVIACC

KoaunuecTBo yacoB

Ne HanMeHoBaHHe pa3iejioB H TEM NPOrPaMMbl K 11 JJIeKTpouHbIE (LHPPOBLIC)
n/n pasi porp Bceero OHTPOILHBIC PaKTHICCKHE oOpa3oBaresibHbIE PeCypPChl
padoThl padoThI

bubmioreka [IOK

1 OpommomyoHHas Gronorus 9 1 https://m.edsoo.ru/7f41cc74
bubmioreka [IOK

2 Bo3HMKHOBEHME U Pa3BUTHE KU3HU HA 3eMIIe 9 0.5 https.//m.edsoo.ru/7f41cc74

3 Opranu3Mbl 1 OKpy’KaroIas cpeaa 5 1 Enbmorexa HOK
https://m.edsoo.ru/7f41cc74

4 Coo011ecTBa U SKOJIOrHYECKUE CHCTEMbI 9 Eubmorexa HOK

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

bu6moreka [JOK

S Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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

ITIOYPOYHOE IINTAHUPOBAHHME
10 KVIACC

KoaunuecTBo yacoB

DJieKTPpOoHHbIEe HUGpoBbIE

N Tema ypoka Kont 1} Aara 00
/i Beero poJbHble | [IpakTuyeckue e — pa3oBaTeJibHbIe
padoThI padoThI pecypchl
but6moreka [JOK
1 buonorus B cucreme Hayk 1 4.09 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Metoapl MO3HaHUS )KUBOM TPUPOJIBL.
[Tpaktrueckas padora Ne 1 «/Mcrnonp3oBanue bubmorexa [IOK

2 1 0.5 11.09 .

Pa3IUYHBIX METOJIOB ITPH U3YYCHUHU https://m.edso0.ru/863e6122
OMOJIOrMYECKUX 0ObEKTOBY

3 buonornyeckne cucteMsl, IPOLECCH U UX 1 18.09 bubmmorexa [{OK
W3Yy4YCHUE ' https://m.edso0.ru/863e6564

4 XuMHUYEeCKUM cocTaB KieTku. Boga u 1 9509 bu6moreka [JOK
MHHEpaJbHbIE COIH ' https://m.edso0.ru/863e674e

but6moreka [JOK

5 benku. CoctaB u cTpoeHHe O€NKOB 1 2.10 httos://m.edsoo.ru/863e6b72
depMeHTb — OHMOJIOrHuecKre KaTaau3aTophl.

5 JlabopatopHas pabora Ne 1 «M3yueHue 1 05 9.10 bu6motexa [IOK
KaTaJUTUIECKOW aKTUBHOCTU (PEPMEHTOB (Ha ' ' https://m.edso00.ru/863e6b72
MIpUMepe aMUIIa3bl WU KaTaJashbl)»

but6moreka [JOK

! YrueBosl. JIMIHIEI ! 16.10 https://m.eds00.ru/863e6870

8 HyxnennoBbie kucinotel. ATO 1 23.10 Eggg;%fgsoggllé%% d5¢

9 Hcropus 1 MeTOIbI U3yYEHUS KIIETKHU. 1 6.11 bu6mmorexa LIOK
Knerounas reopus ' https://m.eds00.ru/863e6e88

10 | KneTka Kak 11e710CTHas )KUBasi cuctemMa 1 13.11



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
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

CrpoeHue 5yKapuOTHIECKON KIETKH.
JlabopatopHas pabora Ne 2 «M3yueHue

bu6moreka [JOK

11 | cTpoeHHsI KJIETOK pacTeHUM, )KUBOTHBIX, IPUOOB 0.5 20.11 https://m.edso0.ru/863e6ff0
1 OaKTEpHii O] MUKPOCKOIIOM Ha TOTOBBIX https://m.eds00.ru/863e716¢
MUKpOIpenapaTax u UX OMUCAHHE»

but6mmoreka [JOK

12 | OOGmeH BemecTB Wil MeTaboIu3M 27.11 https://m.edsoo.ru/863e766¢

but6moreka [JOK

13 | ®orocunre3. XeMOCHHTE3 412 https: //m.edso0.ru/86367c98

. bu6moreka IIOK

14 | Suepremieckuii obmen 11.12 https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UK KJIETKU. [eIeHue KIeTKHU.

15 Muro3. JlaGopaTtopHas padota Ne 3 05 18.12 bubmmorexa [{OK
«HabironeHre MUTO3a B KJIETKAX KOHYMKA ’ ' https://m.edso0.ru/863e7dc4
KOpEIITKa JTyKa Ha TOTOBBIX MUKPOMpPEnapaTax»»

16 | buocunTte3 Oenka. Peakius MaTpu4HOro CHHTE3a 25.12 bubmaorexa TIOK

) https://m.edso0.ru/863e796e
bu6moreka [JOK

17 | Tpancnsiuust — OGuocuHTE3 OemnKa 15.01 https://m.edsoo.ru/863e796¢

bu6moreka [JOK

18 | HeksieTounble (hOpMBI KU3HH — BUPYCHI 22.01 https://m.eds00.ru/863e7540

but6moreka [JOK

19 | ®opmBbI pa3sMHOXKEHUS! OPraHU3MOB 29.01 https://m.edso00.ru/863e81b6

https://m.edsoo0.ru/863e831e
. bu6moreka IIOK

20 | Meiios 502 https://m.edso0.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MTOJOBBIX KIETOK.

21 OmnonotrBopenue. Jlaboparopuas padorta Ne 4 05 12,02 bubmmorexa [{OK
«M3ydeHne CTpOEHHUs MOJIOBBIX KIIETOK Ha ' ' https://m.edso0.ru/863e81b6
TOTOBBIX MUKPOIperapaTaxy»

22 | nnuBuayanbHOE pa3BUTHE OPraHU3MOB 19.02 bubmaorexa IIOK

https://m.edso00.ru/863e8436



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
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

23 I'eneTnka — Hayka O HaCJIEACTBEHHOCTH U 26.02 bu6mmoreka [JOK
W3MEHYMBOCTH ' https://m.edso00.ru/863e86f2

24 3aKOHOMEPHOCTHU HaCJIeIOBAHUS ITPU3HAKOB. 503 but6moreka [JOK
MounorubpuiHoe CKpenmBaHue ' https://m.edso00.ru/863e8878
JluruGpuaHoe cKpemuBanme. 3aKoH bu6moteka [IOK

25 12.03
HE3aBUCUMOI'0 HACJICIOBAHNS IPU3HAKOB https://m.edso0.ru/863e89a4
CuerieHHOE HaCJIeJOBaHNUE TTPU3HAKOB.

JIa6 6ota Ne 5 «1

26 | pesyaTaTon MoHOIGpIHOro 1 AUTHGPIHOT 05 | 1908 BuGmorera LIOK
pesy. UL A puiL ' ' https://m.edso00.ru/863e8c60
CKpEIIMBAHUA y IP030(UIIBI HA TOTOBBIX
MUKpOTpenapaTax»

27 I'eneruka nona. HacinenoBanue npu3HaKkoB, 204 bu6morexa [IOK
CIICTUICHHBIX C MOJIOM ' https://m.edsoo.ru/863e8c60
N3menunBocth. Henaciencrsennas

28 | Hoyucnne wommasmtoniol nowenansocrn 05 oo BuGmorera LIOK

i A 1 ’ ' ' https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPUAIMOHHOT O Psa U
BAPUALIMOHHOM KPUBOW»
HacnencrBennas usMeHUnBOCTh. JJabopaTopHas
N . bu6moreka [JOK

29 | pa6ota Ne 7. «AHanmu3 MyTalui y 1po30QuIsl 0.5 16.04 https://m.edsoo.ru/863e8efe

Ha TOTOBBIX MUKPOIIpPErapaTax
but6moreka [JOK

30 | I'eHernka 4denoBeka 23.04 https://m.edso0.ru/363e8d78
PesepBHbIii ypok. O00011IEHHE 110 TEME

31 | «HacinencTBeHHOCTh U NU3MEHUYUBOCTH 30.04
OpPraHU3MOB»

bubmumoreka [IOK
32 | Cenexupus kak HayKa H IPOLIECC 7.05 https://m.edsoo.ru/863e9214
33 MeTonpl ¥ TOCTHKEHUS CENICKIINHA PACTEHUHN 1 14.05 bub6mmoreka [JOK

JKHUBOTHBIX

https://m.edso0.ru/863e9214



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
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

34

buorexHosorus kak oTpacis NPOU3BOACTBA

21.04

bu6moreka [JOK
https://m.edso00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34



https://m.edsoo.ru/863e9336

11 KVIACC

KoaunuyecTBo yacoB

Ne Hara DJIeKTPOHHBIE UG poBbIE
u/n Tema ypoka Beero KonTpoabnbie | [IpakTnueckune W3YHEHHS | 06PA30BATETbHbIC PECYPCh
padoThI padoThI
N bubmmoreka [JOK
1 OBOJIOLHUS U METO/BI €€ U3yUEHUS 1 5.09 https://m.eds00.ru/863ea20e
2 Hcropus pa3BuTus npencraBieHui 0o 1 1209 bubmmoreka LIOK
3BOJIIOLIUHA ' https://m.edsoo.ru/863e9570
bubmorexa [IOK
3 MukpodBooLHs ! 19.09 https://m.eds00.ru/863e9cle
[Tomysiuust Kak 3J1eMEHTapHas eAUHUIA BUIA U
4 sBomtonuu. Jlaboparopnas paborta Ne 1 1 05 26.09 bubmmoreka [{OK
«CpaBHeHHE BHJIOB 110 MOP(OIOrHIECKOMY ' ' https://m.eds00.ru/863e99c6
KPUTEPHUIO»
5 JIBmxymye cuisl (31eMeHTapHbIe (aKTOPHhI) 1 310 bubmmoreka [JOK
9BOJIIOLIUU ' https://m.edso00.ru/863e9da4
. bub6muorexa IIOK
6 EctectBeHHbIN 0TOOD U €r0 (OPMBI 1 10.10 https./m.edsoo.ru/863e9ed0
Pe3ynbTatel 3BOMIOIMH: TPUCIIOCOOJIEHHOCTh
OpraHu3MOB U BUJ000pa30BaHUE.
. bub6muorexa IIOK
7 JlaGopaTopHas pabota Ne 2 «OHI/ICB.P.I'I/IC 1 0.5 17.10 https://m.edsoo. ru/863e9fde
IIPUCIIOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIIBHOTO XapaKTepay
bubmorexa [IOK
8 Hanpasnenus u myTd MakpOo3BOJIOLHAH 1 24.10 https:/m.eds0o.ru/863e9c e
9 HeobpaTMOoCTh 3BOJIIOIIMHT 1 7.11
10 Hcropust xku3HM Ha 3eMile U METOIbI €€ 1 1411
U3y4eHus
11 | I'unoTe3bl MPOUCXOXKIACHUS )KU3HU HA 3emiie 1 21.11 brbmotexa [IOK

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



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
https://m.edsoo.ru/863ea5a6

Pa3Butue xu3HM Ha 3emIie 1o Hpam U

bub6moreka IJOK

12 epUuoaaM 28.11 https.//m.eds00.ru/863eabbe
OcHOBHBI€ 3Tallbl BOJIIOLIMHI PACTUTEIBLHOTO U
XKUBOTHOr0 Mupa. [Ipaktnueckas padora Ne 1 bubmmoreka LIOK
13 . 0.5 512 .
«M3ydeHne HCKOMTaeMbIX OCTATKOB PACTCHUM U https://m.edsoo.ru/863ea8bc
YKUBOTHBIX B KOJUICKITUSIX)
bubmorexa [IOK
14 | CoBpemeHHas cucremMa OpraHu4ecKkoro Mupa 12.12 https://m.eds00.ru/363ea48e
bubmorexa [IOK
15 | DBomronus 4enoBeka (aHTPOIMOT €HE3) 19.12 https.//m. edsoo.ru/863eac2c
but6mmoreka [JOK
16 | JABmwxymme cuisl (pakTOPHI) aHTPOIIOTEeHE3a 26.12 https://m.edsoo.ru/863ead44
17 | OcHOBHBIE CTaAUH PBOJIIOIUH YEI0BEKA 9.01
UenoBeueckue pachl U MPUPOAHBIE aJanTallUN bubmmoreka [IOK
18 16.01
YelloBeKa https://m.edsoo.ru/863eaea?2
PesepBHbIii ypok. O0001IeHNE 110 TEME
19 23.01
«B03HUKHOBEHUE U pa3BUTHE )KU3HU Ha 3eMIIe»
20 | Dxonorus Kak HayKa 30.01
bubmorexa [IOK
21 | Cpensl oOMTaHUS M SKOIOTHYECKHE (HaKTOPbI 6.02 https://m.edso0.ru/863eafec
Abuornueckue (axrtopsl. JlabopaTopHas
pabora J\f_w 3. «Mopdosornyeckue 0cOOEHHOCTH BuGmorexa L[OK
22 | pacTeHHI U3 pa3HBIX MECT OOUTAHUSIY. 0.5 13.02 .
https://m.edso00.ru/863eb10e
JIabopaTtopHas pabota Ne 4. «Bnusinue cBera
Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa»
bubmmoreka [IOK
23 | buoruucckue paxTopu! 20.02 https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKH MO yJISILIIH.
24 [Tpaktuueckas padota Ne 2 «Ilomcuér 05 9702

MJIOTHOCTH TIOMYJISIIIUNA Pa3HBIX BUIOB
pacTeHHN»



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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

bub6moreka IJOK

25 | CoobmrecTBa OpraHu3MOB — OHOIIEHO3 1 6.03 httos://m.edsoo.ru/863eb46a
bub6morexa IIOK
26 | DKOMOTrUYECKNEe CUCTEMBI (IKOCHCTEMBI) 1 13.03 https://m.edsoo.ru/863eb46a
OCHOBHBIE ITOKA3aTEJN YKOCHCTEMBI.
. bubmorexa [IOK
27 | Dxonmornueckue nupaMuipl. CBOKWCTBA 1 20.03 htts.//m.edsoo.ru/863eb5fa
skocucreM. Cykueccus
28 | IlpupoaHbie SKOCHCTEMBI 1 3.04
29 | AHTpPONOT €HHBIE YKOCH CTEMBI 1 10.04
bubmorexa [IOK
30 | buocepa — riobanpHas IKOCHCTEMA 3EMIIH 1 17.04 https://m.edsoo.ru/863ebb5e
bu6morexa IIOK
31 | 3aKOHOMEpPHOCTH CYIIECTBOBAHUS OHOC]ephI 1 24.04 https://m.eds00.ru/863ebd16
32 | YenoseuecTtBO B Ouochepe 3emiu 1 15.04
3. (oo e os | B 0K
34 P YPOK. m ' https://m.edsoo.ru/863ebale
«Co0001IecTBa M IKOJIOTHY €CKHE CHCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOIT'PAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



