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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETHUUYECKYIO OCHOBY IS
OINpeJeNeHHs] MOAX0I0B K (POPMUPOBAHUIO COJEpKaHUS y4eOHOro mpeaMmera
«buonorus» cocrtaBunu: KoHuentyaubHbele mnonoxkenus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1E€Jei, coAepKaHus, pe3yJbTaToB OOyYeHHsS U
TpeOOBaHUN K YpPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS OO0 OOIIMX
HEeNsX W MPUHIUIAX, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI
cpeaHero oo6bmiero oOpasoBaHus B Poccuiickoit ®epeparuu, a Takke
MOJIOXKEHHUsI 0 cnenuduke Onoaorun, €€ 3HaUeHUH B TMIO3HAHUU KUBOU MPUPOJIBI
u oOecreueHnr CYIIECTBOBaHUs uyenoBedeckoro oOmectBa. CoriacHo
HA3BaHHBIM TMOJOXKEHUSM, OIpeJeieHbl OCHOBHBIC ()YHKIIMU MPOTPaMMBbl IO
OHMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouosiornu Aa€T MpeACTaBICHHE O IendX, 00 oOuen
cTpaTeruu OOY4Y€HHUs, BOCIUTAHHMS U PA3BUTHS OOYYAIONIUXCS CPEICTBAMU
yueOHoro mnpeamera «buonorus», omnpenenser o0s3aTeIbHOE NPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpeieiieHne Mo pas3iesaM M TeMaMm,
PEKOMEHyeMYI0 TOCJIeIOBATEIbHOCTh HU3Y4YeHHs Y4eOHOro wmarepuana c
y4éTOM  MEXIPEIMETHBIX U BHYTPUIPEAMETHBIX  CBSI3€H,  JIOTHKH
00pa3oBaTeIBLHOTO MPOIECCca, BO3PACTHBIX OCOOCHHOCTEN 00yYarOIINXCS.

B mporpaMmme 1m0 OWONOrMHM TakKe YYUTHIBAIOTCS TpeOOBaHHS K
IJIAHUPYEMBIM JTIMYHOCTHBIM, METANpPEeJAMETHBIM U TPEAMETHBIM pe3yJibTaTaM
oOydeHus B (GOPMUPOBAHUM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NS TENbHOCTU/YUeOHBIX JEHCTBUN 00YyYaroNIMXcsl MO OCBOCHUIO COIEpP>KaHUA
OroI0ornYecKoro o0pa3oBaHumsl.

B mporpamme mo Owomorumm (10-11 xmaccel, 6a30BbIii  YpOBEHB)
peann30BaH MPUHIUII MPEEMCTBEHHOCTH B HM3yUY€HMM OHMOJOTHH, Ojarojgaps
yeMy B HEW MpocMaTpUBAETCs HANPaBICHHOCTh HAa pa3BUTUE 3HAHHM,
CBSA3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
IIEHHOCTHBIX  OpPUEHTAllMd  JUYHOCTH,  OKOJOTUYECKOTO  MBIIUICHHUS,
NpEeCTaBIEHUH O 3J0pOBOM oOOpa3e JKU3HU W OEpekHbIM OTHOIICHHEM K
OKpyXKaromen npupogHor cpene. Iloatomy Hapsaxy ¢ U3yYEHUEM
00IIEOMOIOTUYECKUX TEOpUH, a TakKe 3HAHUM O CTPOCHHH >KHUBBIX CHUCTEM
Pa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIMIMX B HUX MPOILIECCOB B
nporpaMMe Mo OHOJIOTMH YJEJICHO BHMMAaHUE HCIOJb30BAHHUIO TMOJYYCHHBIX
3HAHWM B MIOBCETHEBHOW KU3HHU JIJIS1 PEIICHUS MPUKIATHBIX 3a]1a4, B TOM YHUCIIE:
npoUIaKTUKKA  HACIHEACTBEHHBIX  3a00J€BaHUN  YEIOBEKa,  MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBaHHS, 000CHOBaHUS HKOJIOTUYECKHU
11eJIeCO00Pa3HOT0 TOBEJCHUS B OKpPYXAIOled NPUPOJHON Cpele, aHalu3a
BIIUSHUS XO35MCTBEHHOM AEATEIbHOCTU YEJIOBEKAa HAa COCTOSIHUE MPUPOAHBIX U
HUCKYCCTBEHHBIX  JKOCUCTEM.  YCHICHHE BHUMAaHUS K  IPUKIAJTHOU
HAlpaBJICHHOCTH  y4deOHoro  mpeamera  «buorjorus»  MpoaMKTOBaHO
HEOOXOIMMOCTHIO O0ECTICUEHUS YCIIOBUM NIJIsi PEIICHUS OJTHON U3 aKTyallbHBIX
3a/lady MIKOJILHOTO OMOJIOTMYECKOT0 00pa3oBaHUs, KOTOpas Mpearnoaraet
dbopMupoBaHUE Yy 00YJAIOMINXCS CIIOCOOHOCTH aIallTUPOBATHCS K U3MEHEHHSIM
JUHAMHYHO Pa3BUBAIOIIETOCS] COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHE CpemHero oOIero oOpa3oBaHUs 3aHMMAET BAKHOE
mecro. OHa obecrieunBaeT HOPMUPOBAHHUE Y OOYYAIOIMIMXCS PEJCTABICHUI O
HayYHOI KapTHHE MUpA, PaCIIUpseT 1 0000I1aeT 3HAHIs O XKUBOW IpHUpose, ed
OTIMYMUTCIBHBIX MPU3HAKAX — YPOBHEBOW OPraHM3ALUU W DBOMIOLNH, CO3MAET
YCJIOBUSL  JIJIsl: TO3HAHUS 3aKOHOB JKMBOM  MHpuponbl, (hopMupoBaHus



(YyHKIMOHAIBHON TPaMOTHOCTH, HABBIKOB 3J0pPOBOTO M Oe30macHoro obpasza
KU3HHU, DKOJIOTMYECKOrO0 MBIIUICHUS, IIEHHOCTHOTO OTHOIIEHUS K >KUBOU
MPUPOJE U YETIOBEKY.

bonpimoe  3HadyeHue  OWOJIOTHS  HMMEET  TaKKe  JUI  PElICHUS
BOCIIUTATENbHBIX M Pa3BUBAIOMIMX 3a/Jady CpeAHEro oOumero ooOpa3oBaHMs,
coruanu3anuu odydarouuxcs. M3yuenue Ouonoruu obOecreyuBaeT YCIOBUS
TSt dhopmupoBaHus WHTEJUICKTYaJbHbIX, KOMMYHHUKAIIMOHHBIX U
MH(QOPMAIIMOHHBIX  HABBIKOB, JICTETUYECKON  KYJIbTYpbI, CIOCOOCTBYET
WHTErpauu OWOJOTUYECKUX 3HAHUHN C MPEICTABICHUSIMU U3 IPYTUX YUEOHBIX
MpeaMETOB, B YaCTHOCTH, (u3NKU, XuMuu U reorpadun. Ha3BaHHbIe
MOJIOKEHUsI O TMpeJHa3HaueHuu yuyeOHoro npeamera «buonorus» cocraBuiu
OCHOBY JUIsl OMNpEJENCHHs] MOJAXOJ0B K OTOOpY U CTPYKTYPUPOBAHHUIO €0
coJiep KaHusl, IPEICTAaBICHHOTO B MPOrpaMMe M0 OMOJIOTHH.

OTt60p coaepkanus yueOHoro npeameta «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TMO3MUIMHA KYJIbTYpPOCOOOPAa3HOTO MOAX0/a, B COOTBETCTBUU C
KOTOPBIM O0y4Yaronuecs JOJKHBI OCBOWThH 3HAHUS M YMEHHS, 3HAUUMBIC IS
dopMupoBaHusi oOLIEH KYyJIbTYPhl, ONPECISAIONIUE aJeKBATHOE TIOBEICHUE
YeJioBeKa B OKPYXKaloIlel MPUpOAHON cpefie, BOCTpeOOBaHHbIE B TTOBCETHEBHOM
KU3HHU M MPAKTUIECKON JesaTenbHocTh. Oco00oe MeCcTo B 3TOM CUCTEME 3HAHUM
3aHUMAIOT  JJEMEHThl  COJIEpXaHUS, KOTOphIE CIYyXaT OCHOBOW ISt
dbopMUpOBaHUS TPEACTABICHUA O COBPEMEHHOW €CTeCTBEHHO-HAay4YHOMU
KapTUHE MHpa U IEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOIIUX
ryMaHHU3aIuu OMOJIOTHYECKOro 00pa30BaHMs.

CTpykTypupOBaHHUE COJEpKaHHUs yueOHOTO Marepuasia B MPOrpaMMe IO
OMOJIOTUM OCYIIECTBICHO C Y4Y€TOM MPUOPUTETHOTO 3HAYCHHS 3HAHHK 00
OTIIUYUTENIBHBIX OCOOCHHOCTSX KUBOM MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu
U DBONIOIMU. B COOTBETCTBMM C 3TUM B CTPYKType Y4eOHOro mpeamera
«buonorus» BBIJIETEHBI CIEAYIONINE COAepkKaTelbHble TUHUU: «buonorus xak
Hayka. MeTopl HaydyHOTO MOo3HaHUsM», «KieTka kak Ouosorudeckas CUCTeMa,
«OpranusMm Kkak Ouonoruueckas cucrema», «CucrtemMa u MHOrooOpasue
OpraHUYeCcKOr0 MHpPa», «IBOJIONUS KUBOH NPHUPOABD», «IKOCUCTEMBI U
PUCYIITUE UM 3aKOHOMEPHOCTH.

Lens u3yuenus ydebnoro npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJIcHNE OOYYaIOIMMHUCA 3HAHUSMHU O CTPYKTYpPHO-()YHKIIMOHAJIBHOM
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra W MNpuoOpeTeHne yMEHUU
UCIIOJIb30BaTh TH 3HAHUS NJIsi TPAMOTHBIX JCHCTBUN B OTHOIIEHWU OOBEKTOB
KUBOU MPUPOJIBI M PEUICHUS PA3TUYHBIX )KHU3HEHHBIX MTPOOJIEM.

Joctwkenne 1ienu u3ydeHUs: ydeOHoro mpeamera «buonorus» Ha
06a30BOM ypOBHE 00€CTIEUMBACTCS PELICHUEM CIeAYIOIMIMX 3a7a4:

OCBOCHHE 00YYAIONIUMUCA CUCTEMbI 3HAHUU O OMOJIOTHYECKUX TEOPHUSX,
YUYCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MpaBuiaxX, CIyXKalux
OCHOBOH 7151 JOPMUPOBAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE
MHpa, O METOJaX HayyHOTO TO3HAaHUS, CTPOEHHUHM, MHOroo0pazuu u
OCOOCHHOCTSAX JKHMBBIX CHUCTEM pa3HOTO YpPOBHS OpraHW3alllM, BbIAAIOLIUXCS
OTKPBITUSX ¥ COBPEMEHHBIX UCCIEAOBAHUSAX B OMOIOTHH;

dbopMupoBaHue y 00yJaronuxcsi MO3HABATEIBHBIX, HHTCIUICKTYIBHBIX U
TBOPYECKUX CIHOCOOHOCTEW B MPOIIECCE aHAIW3a JAHHBIX O MyTAX Pa3BUTHUS B
OMONOTUY HAYYHBIX B3IJISIIOB, MJIEH W MOAXOJO0B K M3YYCHHIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aIINY;

CTAaHOBJIEHHE Yy oOydyaromuxcs oOmel KyiabTypbl, (YHKIMOHATBHOMN
rPAMOTHOCTH, Pa3BUTHE YMEHUH OOBACHAT, U  OLECHUBATH  SIBJICHUS



OKPYXAaIOLEro MHUpa >KMBOW NPUPOJIBI HAa OCHOBAaHMM 3HAHUU U OIBITA,
MOJIYYEHHBIX MPU U3yYEHUU OMOJIOTUH;

GopMupoBaHue y oOydYaroUMXcsi YMEHUHM WJUIIOCTPUPOBATH 3HAYEHUE
OMOJOTMYECKUX 3HAHUM B MPAKTHYECKOW JEATEIbHOCTU YEJIOBEKA, PA3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOIOTU;

BOCIUTaHUE YOEXIEHHOCTU B BO3MOKHOCTHU TMO3HAHUS YEJIOBEKOM >KUBOM
MPUPOJIbI, HEOOXOJAMMOCTH OEpEeKHOTO OTHOIICHHS K HEH, COOMI0aeHus
ATUYECKUX HOPM IPU MPOBEACHUHN OUOIOTMYECKUX UCCIEI0BAHU;

OCO3HAHHME LIEHHOCTU OMOJOTMYECKUX 3HAHMM ISl MOBBILIEHUS YpPOBHS
HKOJIOTUYECKON KYJIbTYpBI, 111 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

npUMEeHEHHe NPUOOPETEHHBIX 3HAHUW U YMEHHI B MOBCEIHEBHOM KU3HU
JUTSL OLIEHKH TIOCJIEJICTBUM CBOEHM JEATEIBbHOCTH MO OTHOIICHHUIO K OKpYXarouen
cpelne, COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U  COONIOACHUE Mep
npouIakTUKU 3a00J€BaHU.

B cucreme cpennero oOumiero oopazoBanusi «buonorusi», uzydaemasi Ha
0a30BOM YpOBHE, SIBJISIETCS 00A3aTEIbHBIM YU€OHBIM MPEIMETOM, BXOSUIUM B
coCTaB MpeaMeTHoOM obnactu «EctecTBeHHO-HAYyYHBIE PEMETHI.

Jnst u3yueHus Ouonorud Ha 0a30BOM ypOBHE CpeAHEero oOIero
oOpazoBanus oTBoauTcs 68 yacoB: B 10 kmacce — 34 gaca (1 yac B Hezneno), B
11 KJ1acce — 68 4acoB (2 gaca B HEJICITIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBA3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMU
U JpYTMMH €CTECTBEHHBIMM HayKamH, (uiocopuen, 3THUKOH, 3CTETUKOW U
npaBoM. Ponb Ouonorun B OpMUPOBAaHMM COBPEMEHHON HAay4YHOW KapTHHBI
mupa. CucreMa OMOJIOTMYECKHUX HAYK.

Meronpl TO3HaHUS KUBOM MpUpOIbl (HAOIIOJEHUE, HSKCIEPUMEHT,
ONMMCaHHWE, H3MEpEeHHue, Kiaccuukanus, MOJEIUPOBAHUE, CTATUCTUYECKas
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

Iloptpersl: Y. Hapsun, I'. Menaens, H. K. Konbuos, Ix. Yorcon n @.
Kpuxk.

Tabnuibl U cxeMbl: «MeToAbl MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHue pazIUYHBIX METOJOB MPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPraHU3AIUSA.

XKusbie cucrembl (OMOCHMCTEMBI) KaK MpPEIMET HU3Y4YEHHsS] OHOJIOTHH.
OTau4me )KUBBIX CUCTEM OT HEOPTaHUUECKON TIPUPO/IBI.

CpolictBa OmocucteM W HUX pa3zHooOpaszue. YPOBHU OpraHU3aluu
OuocucTeM: MOJEKYJSPHBIN, KJIETOYHBIM, TKAHEBBI, OPraHU3MEHHBIMH,
NOMYJIALIMOHHO-BUA0BO, AKOCHCTEMHBII (OuoreorieHOTHYECKUT),
OnochepHbIii.

JdeMoHcTpanum:

Tabmuuet u  cxeMbl: «OCHOBHBIE TPHU3HAKU SKU3HH», «YPOBHU
OpraHu3aluu KUBOW MPUPOIBD).

O6opynoBanue: Mojenb Mojekyisl JJHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUUYECKHUE JIEMEHTHI: MAKPOAJIEMEHTHI,
MUKpO3JEMEHTHI. Bojia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIUM BOABI M MHUHEpalIbHBIX BeHIECTB B KieTke. [loamepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHne 0€1KOB. AMUHOKHUCIIOTHI — MOHOMEPHI OEJTKOB.
He3zamenumble W 3aMEHMMBIE aMHWHOKHCIIOTBI. AMHUHOKHCIIOTHBIM COCTaB.
YPOBHH CTPYKTYpPHI OEIKOBOM MOJIEKYIbI (IEPBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBepTUYHAsA CTPYKTypa). XMMHUUYECKHE CBOWcTBa OenkoB. buonmornueckue
GyHKIIUN OENKOB.

®epmeHThl — Ouosiormueckue katanmm3atopbl. Ctpoenue ¢depmeHTa:
aKTUBHBIA TEHTpP, cyOcTpatHas crnenududyHoctb. Kodepmentol. ButamuHsbl.
OTmnuuns pepMEeHTOB OT HEOPTAHMYECKUX KAaTaIM3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJrOKo3a, pubo3a H J1€30KCUpUu003a),
aucaxapuabl (caxaposa, JIakTo3a) M MoJMcaxapuibl (Kpaxmall, TJIMKOTEH,
HeJTI0103a). buonornyeckue GyHKIMHN YTII€BOAOB.

Jlumuppt:  tpurnunepuasl, GochoIUmUabl, CTepouasl. [ napoduabrHO-
ruapodoOHbIle CcBoMcTBA. buonormueckue ¢yHkimu aunuaoB. CpaBHEHHE
YIJIEBOJIOB, OEJIKOB U JIUMHJIOB KAK HICTOUHUKOB SHEPIUHU.



Hyxnennoseie kucnorsl: JJHK wm PHK. Hykmeotmaer — MoHOMEpSI
HyK1eruHOBbIX KHCIOT. Ctpoenne u ¢yHkuuu JJHK. Crpoenne u ¢dyHkumn
PHK. Buast PHK. AT®: ctpoenue u ¢pyHKIIUH.

[utomorus — Hayka o kietke. Krnerounas Tteopus — mnpumep
B3aUMOJICUCTBUS HAEH M (PaKkTOB B HAy4YHOM MO3HAHMU. MeTonbl U3y4eHHUS
KJIETKHU.

Knerka kak nenoctHas >xuBas cucreMa. OOIIME NPU3HAKK KIETOK:
3aMKHyTasi HapykHasi MmemOpana, monekyisbl JJHK kak renernyeckuii anmapar,
cUCTeMa CUHTe3a Oelka.

Tunel KJIETOK: 3yKapuoTHYecKass MU MpokapuoTuyeckas. OcoOEHHOCTH
CTpoeHusl IpokapuoTHueckoil kietku. Knerounast crenka Oakrepuit. CTpoeHue
AYKAPUOTUYECKOW KJIETKU. OCHOBHBIC OTJIMYHUSL PACTUTENIBHOM, KUBOTHOU H
IpUOHOM KIETKH.

IToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAsi CTEHKA, IIMKOKAJIHUKC,
ux ¢yakaun. I[lna3zmatudeckass memOpaHa, e€ CBoOWcTBA U (PYHKIIUH.
[utonnasma u e€ opranouasl. OgHOMEeMOpaHHBIe opraHouabl KieTku: DIIC,
anmapar ['onbmxu, mau3ocombl. [loyaBTOHOMHBIE OpPraHOUIbl  KJIETKH:
MUTOXOHJpUHU, TacTuabl. [IpoucxoxaeHrne MUTOXOHAPUN M TacTua. Bujibl
miactu. HemeMOpaHHbIe OpraHOWABI KICTKH: PUOOCOMBI, KJIETOYHBIN IEHTP,
LHEHTPUOIIU, PECHUYKH, )KT'YTUKUA. DYHKIIUM OpraHOUI0B KIETKU. BritoueHus.

Snpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: sjaepHas 000J04Ka,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacripefieieHue XUMHUUYECKUX DJJIEMEHTOB B HEXKHBOUN
npupoae», «PacnpeaeneHne XUMUYECKUX SJIEMEHTOB B )KUBOU MTPUPOIEY.

Tabnuuel n cxemsl: «lleproguueckas TabiauIa XUMUUECKUX 3JIEMEHTOBY,
«CTtpoeHne MOJEKyNbl BoAbl», «buocunte3 Oenka», «CTpoeHHE MOJIEKYJIbI
oenka», «Ctpoenne depmentay, «Hyknennossie kucnorsl. [JHK», «Ctpoenne
mosiekynbl  AT®», «CTpoeHne >yKapuOTHUECKOM KieTkn», «CTpoeHue
KUBOTHOM  KJIETKH», «CTpOEHUE pacTUTEIBHOM KIETKW», «CTpoeHue
IPOKAPUOTUYECKOM KIETKnW», «CTpoeHHe sapa KIETKW», «YTJIEBOIbI»,
«JInmanery.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyIOBaHWE JUIsl MPOBEICHUS
HAOJIOICHUM, W3MEPEHUM, IKCIIEPUMEHTOB, MUKPOIPEIApaThl PACTUTEIbHBIX,
KUBOTHBIX M OaKTepUATBbHBIX KIETOK.

JlabopaTopHble U NpakTHYecKHe PadoThI:

JlaGoparopHast pabora Ne 1. «/3ydyeHue KaTaIMTHYECKOH aKTHBHOCTH
dbepMeHTOB (Ha TpUMEPe aMUIIA3bl WM KaTanas3bl)y.

JlabopatopHast pabota Ne 2. «UM3ydeHue CTpoeHUs KIETOK PACTCHHA,
KUBOTHBIX U OaKTEpUi MOJI MUKPOCKOTIOM Ha FOTOBBIX MHUKpOMpenapaTax u ux
OIIMCAHUE.

Tema 4. dKusHeaeATEJIbHOCTh KJICTKH.

OOmeH BemecTs, WM METa0oIM3M. ACCUMIIIATIHS (TUTACTUYECKUA OOMEH)
U JTUCCUMMWIAIUS (DHEPTEeTUIECKU 0OMEH) — JIB€ CTOPOHBI €IMHOTO MpoIlecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIECTB UM SHEPIrUU B MOHUMAHHUU
MeTadoIn3Ma.

Tunbel oOMmeHa BemiecTB: aBTOTPOPHBIM U rerepoTpodHBIi. Poib
(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUHN YHEPTUU B KIETKE.



®orocunte3. CBetoBass W TeMHOBass ¢a3bl (¢GoTocuHTe3a. Peakuuu
dotocunTesa. DPdekTuBHOCTh (oTOCHMHTE3a. 3HaueHue ¢(OTOCUHTE3a JJIst
XKU3HUM Ha 3emuie. BnusHue ycioBuil cpenbl Ha (OTOCHUHTE3 M CIIOCOOBI
TIOBBILICHUS €70 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYyIolue OakTepuHu. 3HaYEHUE XEMOCHHTE3a
JUIS J)KA3HU Ha 3eMiie.

DOHepreTuueckuii oOMeH B KileTKe. PaciienieHue BellecTB, BbIIEIECHUE U
AKKyMYJIMpPOBAaHHUE SHEPrHMM B KJIETKE. OTalbl 3HEPreTU4ecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopogHoe OKHCIEHHE, WIH KIETOYHOE
JbIXaHUE. OkucnurtenbHOE dbochopunupoBanue. O} hHeKTUBHOCTD
HHEPreTUYeCcKOro oOMeHa.

Peakniun matpuuyHoro cunHte3a. ['enernueckas uHpopmauus u JIHK.
Peanuzanus renernyeckoil mHGopManuu B KieTKe. ['@HeTHYeCKUi KOJ U €ero
coictBa. Tpanckpunuuss — wmarpuuHblii cuHte3 PHK. Tpancmsamus —
OouocuHTe3 Oenka. Otanbl TpaHcusiuu. KoaupoBanuwe amuHokucior. Poib
pubocom B OMocHHTE3E OelKa.

Hexnetounsie hopmbl xu3uu — BUpychl. ctopust oTkpeiTHst BUpycoB (/.
N. WBanoBckuii). OCOOEHHOCTH CTPOCHUS W KU3HEHHOTO IIMKJA BHPYCOB.
bakrepuodaru. bone3nu pacTeHui, >XKUBOTHBIX W YEJIOBEKA, BBHI3bIBAEMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BHUY) — Bo36ynurens CIINda.
OOpatHas  TpaHCKpuIllMs, peBepraza W  uHTerpaza. IlpodunakTuka
pacnpoCTpaHEeHHs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. UBanoBckuii, K. A. Tumupszes.

Tabnuuel u cxembl: «Tunel nutanusy, «Metabonuzm», « MUTOXOHAPUSY,
«HepreTuyeckuii 0omMen», «Xiaoporiact», «Potocuntesy, «Ctpoenue JJHK»,
«CTtpoenne U (QyHKIIMOHMpOBaHUE TeHa», «CuHTe3 Oenka», «l eHeTmyeckuit
kom», «Bupycw», «baktepuodarn», «CTpoeHHe M KU3HEHHBIM LUK BUpYcCa
CIIN/la, 6akrepuodaray, «Pemmukamus JTHK».

O6opynoBaHue: MOJEJIN-alIuInKalun «Y nBoeHHE JIHK u
TpaHCKpunIusa», «buocunre3 6enka», «CTpoeHUE KIETKH», MOJEIb CTPYKTYPbI
JIHK.

Tema 5. Pa3MHoOkeHMe M MHAUBUYAJIbHOE PA3BUTHE OPTraHU3MOB.

KieTounslii 1ukiI, Win >KU3HEHHBIM UK KiIeTku. MHTepdaza u MuTo3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIN HAaOOp — KapUOTHII.
JIMTuionaHelidi W TalIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTosornueckne OCHOBBI PAa3MHOKEHUST W HWHIMBUIAYAJIbHOIO PAa3BUTHUSA
OpPraHu3MOB.

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

[Iporpammupyemasi TuGesb KISTKH — armomnTo3.

@dopMbI pa3MHOXKEHUS OpPraHU3MOB: O€CIoioe © TMOJIOBOE. Bus
Oecronoro  pa3sMHOXKEHHs: JIeJIeHHEe HaJABOe, IOYKOBAHHE OJHO- U
MHOTOKJIETOYHBIX, CropooOpa3oBaHue, BEre€TaTUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €TI0 3HAUYCHUE JJIs1 CEJICKIIMH.

ITosioBOE pa3MHOXKEHHE, €T0 OTIIMYUSA OT OECIOI0TO.

Meiio3. Cranuu meinosa. IIpoueccsl, mpoucxoadiine Ha CTaausix Meiosa.
IToBenenne xpomocom B Meio3e. KpoccuHrosep. bruonormdeckuii CMbICT H
3HA4YECHUE MEH03a.



l'amerorenes — mporiecc 00pa3oBaHUs TOJOBBIX KIETOK Y >KHUBOTHBIX.
[TonoBeie *Kemne3bl: CEMEHHUKHU U aMYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJTOBBIX
KJIIETOK — raMeTr (CIepMaTo30u, SIMIEKIIeTKa) — CIEePMaTOreHe3 U OBOTCHE3.
Oco0eHHOCTH CTpOCHHMS SHUIEKIETOK W crepmaTo30uaoB. OmioI0TBOpPEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHe3). OMOpHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHAIBHOTO PA3BUTHUS Y MIO3BOHOYHBIX KUBOTHBIX:
npoOJeHue, racTpyisinus, opraHorenes. [loctamOpuonanbHoe pa3Butue. Turbl
MOCTAMOPUOHAILHOTO PAa3BUTHS: MpsIMOE, HempsiMoe (IuuruHOuYHOE). Briusuue
Cpelbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpOJICTBA.

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

JdeMoHcTpanum:

Tabmumpl u cxembl: «DOpMbI Pa3MHOXKEHHSI OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «BereratnBHOE pa3MHOXKEHUE
pacreHuity, «Jlenenue kineTku Oakrepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombly, «Knerounbslii ukiny, «Permukanusa JJHK», «Mutos»,
«Meio3zy», «lIpsamoe n HenpsiMoe pa3BUTHEY, «I aMeTOreHe3 y MIIEKOIUTAOIINX
U 4yesoBekay», « OCHOBHBIE CTAIMM OHTOTEHE3a».

OGopynoBaHue:  MHKPOCKOI,  MHUKporpenapathl  «CrepMaTo30uIbl
MJIEKOTIUTAIOIIEroy», <«SilekieTka MiekonuTaromero», «Kapuokunes B
KJIETKaX KOpEIlIKa JIyKa», MarHUTHas MOJEIb-anruiukanus «JleneHue KieTku»,
moaenb JIHK, Monens meradazHoit XpoMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopHas pabora Ne 3. «HaOmronenne mMuTo3a B KIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOTpenapaTax».

JlaGopatopHast pabora Ne 4. «/3ydyeHue CTpoeHUS MOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer wm 3amaum reHetuku. lcropust pa3BuTus TeHETUKU. Poib
IIUTOJIOTUA W 3MOPHUOJIOTHH B CTAHOBJICHUU Te€HETHKU. Bkiam poccuiickux u
3apyOeKHBIX  YY€HBIX B  pa3BUTHE TIEHETUKU. METoNbl  TeHETUKU
(ruOpUIOIOTHYCCKHM,  IIUTOTCHETUYECKUH,  MOJICKYJIIPHO-TEHETUYECKHUH ).
OCHOBHBIE T€HETHUECKNE TOHATHUS. ['eHeTHUecKass CHMBOJIMKA, UCIIOIb3yeEMasl B
CXeMax CKpelIMBaHUMU.

3aKOHOMEPHOCTH  HACIIEIOBaHMsSI  IPU3HAKOB, ycTaHOBJIEHHble [
Mennenem. MoHOTHOpHIHOE CKpEIIMBaHUE. 3aKOH €IWHOO0O0pasus THOPUIIOB
nepBoro nokoneHusa. IlpaBuwio JOMHHMpPOBaHMS. 3aKOH  pacLICIICHUS
npu3HaKkoB. ['unoresa ynctoTel raMmeT. 1101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpemMBaHUE. 3aKOH HE3aBUCHMOIO  HAcCJeIOBaHUs
npu3HakoB. lluToreHeTMyeckne OCHOBBI JUTUOPHIHOTO  CKPEIIMBAHUS.
AHanuzupyonee CKpELIMBaHUE. Hcnons3oBanue AHATU3UPYIOLIET O
CKpEIIMBAaHUS ISl ONPEIeSICHUs] TeHOTUIIa 0COOU.

CuemienHoe HacjenoBaHwe Tnpu3HakoB. PaGora T. Moprana 1o
CLUCIUICHHOMY HACJIEJAOBaHHIO TeHOB. HapymieHnue cuenineHuss TeHOB B
pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | €HeTU4YeCKUe KapThl.

I'enetnka nosa. XpoMOCOMHOE ONpeAEIeHNE N0Ia. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMoraMeTHesle M reTeporaMmeTHble OpraHu3Mbl. HacnemoBanue
MIPU3HAKOB, CLEIJIEHHBIX C MMOJIOM.



N3MeHYnBOCTSD. Buael  uM3MEHUMBOCTH: HEHACJIEACTBEHHAs u
HaclieACTBeHHas. Pomb cpenbl B HEHACHIEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOIU(DUKAIMOHHOW W3MEHYMBOCTU. BapuanuoHHBIN psan u
BapuanuMoHHass KpuBas. Hopma peakuum npusHaka. KonauuecTBeHHbIE W
KaueCTBEHHbIE MPU3HAKK U UX HOpMa peakiuu. CBoWcTBAa MOIU(PUKAIIMOHHON
M3MEHUYHUBOCTH.

HacnencrBenHnasi, uiu reHoTUNHUYECKasi, U3MEHUYMBOCTh. KomOuHaTHBHAS
M3MEHYMBOCTh. Meilo3 M TMOJoBOM mpolecc — OCHOBAa KOMOWHATUBHOMN
W3MEHYUBOCTU. MyTanuoHHass u3MeHYuBOCTh. Krnaccudukauuss wmyTanui:
TE€HHbIC, XPOMOCOMHBIE, T€HOMHbIE. YacToTa ¥ MPUYMHBI MYyTalLH.
MyTtarennbie (QakTopbl. 3aKOH TOMOJIOTMYECKHUX PSJIOB B HACIEICTBEHHOM
m3MenuuBoctyu H. U. BaBuiiosa.

BhesnepHast HaCI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetrnka denoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJIbI T€HETUKU
YEJI0BEKA: reHeaJ0rnIeCKu, OJM3HEIIOBBI, IIMTOT€HETUYECKHUH,
OMOXMMHUYECKUN, MOJEKYIsIpHO-TeHeTHYeckuil. CoBpeMEHHOE OIpe/eNieHue
TE€HOTHIIA: MMOJHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomotnpto [1I[P-ananu3a. HacnencTBennbie 3a00jeBaHHS 4eOBEKa: T'CHHbBIC
OoJie3Hu, O0JIE3HU C HACIICICTBEHHOM MPEeapacioioKeHHOCThI0, XPOMOCOMHBIE
oone3nu. ComaTuyeckue U TeHepaTUBHbIe MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHnuBl 310pOBOT0 00pa3a KU3HU, TUATHOCTUKU, MPO(UIAKTUKHI U JICUCHUS
reHEeTHYECKUX 00JIe3Her. MeuKo-reHeTuueCKOe KOHCYJIbTHPOBAHNUE. 3HAUCHHE
MEIMIIMHCKON TEeHETUKH B TMPEAOTBPAIICHUM W JICYCHUH TEHETUYECKUX
3a00JIeBaHUi YeIoBeKa.

JdeMoHcTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pu3s, C. C. UetBepuxos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabmuuet u  cxembl: «MOHOTHOPUIHOE  CKpELIMBAaHWE U €ro
UTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCLICIUICEHUS W €ro LUTOr€HEeTHYecKas
OCHOBa», «3aKOH YHCTOTBHI Tramer», «JluruOpumHoe  CKpelrBaHUE,
«lluTomornyeckne  OCHOBBI  JUTHOPHUIHOTO  CKpEIIUBaHUs», «Mero3»,
«B3anMoIeCTBUE AJUICNIBHBIX TE€HOBY», «l'€HEeTHYEeCKHuEe KapThl PACTCHUI,
KUBOTHBIX U YeJOBEKa», «l'eHeTHKa moja», «3aKOHOMEPHOCTH HacCJIEAOBaHUS,
CLUEIUIEHHOTO C moJIOM», «KapuoTumbsl YeoBeka M KUBOTHBIX», «Buuasl
U3MEHUYMBOCTHY, «MoaudukamoHHas U3MeHYUBOCThY, «HacnenoBanue pesyc-
dakropa», «I'eHeTuka rpymi KpoBu», «MyTalmoHHasI K3MEHUYUBOCTHY.

O6opynoBanue: MoJenu-anIuuKanuu «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Hemonnoe pomuHMpoBaHue», «JlurnOpuaHoe ckpemmBaHuey, «llepekpéct
XpOMOCOM», MUKPOCKON M MuKpormpenapaT «Jpozoduna» (Hopma, myTtanuu
(bOpMBI KPBUTBEEB U OKpPACKH Tena), repOapuit «I'opox moceBHOIN.

JlabopaTopHble H IpakTH4YecKHe PadoThI:

Jlabopatopnas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HUITBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparoprass pabora Ne 6. «lM3yuenme  mMoaMQpUKAITMOHHOMN
W3MEHYHMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO PAIA U BAPUALMOHHOW KPUBOW».

Jlabopatopnas pabota Ne 7. « AHaIu3 MyTauil y Ap0o30(HIBI HA TOTOBBIX
MHKpOIIPENapaTax».

[Ipaktueckast padora Ne 2. «CocTaBieHHE M aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Centekuus opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenekuus Kak Hayka U MPOLECC. 3apOKIACHUE CENEKIUU U TOMECTUKALIMS.
Yuyenue H. WM. BaBwioBa 0 IEHTpax NPOUCXOXKACHUS W MHOrooopasus
KYJIbTYPHBIX pacTeHu. L{eHTpbl NpOUCXOXKIEHUS JOMAIIHUX KUBOTHBIX. COPT,
1opoja, ITaMM.

CoBpeMeHHbIe METO/IbI CeJIeKIIMU. MaccoBblil 1 HHAUBUYAbHBINA OTOOPHI
B CEJIEKI[MU PACTEHHI U >XKMBOTHBIX. OIEHKA 3KCTepbepa. BiM3kopoacTBEHHOE
cKkpelBaHue — WHOpuAMHT. Yuncras nuHus. CKpenuBaHHE YHUCTBIX JUHUU.
['erepo3uc, nnu rubpunnas cuia. HepoacTBeHHOe CKpelnuBaHue — ayTOPHUIUHT.
Otpnanénnas rulOpuausauusd U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJIYYEHUE MOJMUIUIOUIOB. JIOCTMKEHUSA CEJNEKIMU PACTEHUM, XUBOTHBIX M
MUKPOOPTaHU3MOB.

buorexHonorus Kak oTrpacib IPOU3BOACTBA. ['€HHAs MHXKEHepus. JTaribl
co3nanusi pekomOouHantHOM JIHK u TpaHcreHnnix opranu3moB. KierouHas
uHxkeHepusa. Knetounele KyapTypbl. MHKPOKIOHAIBHOE  Pa3MHOXKEHUE
pacrenuii. KioHMpoBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO03SIICTBEHHBIX
OpraHu3MOB. OJKOJOrM4Yeckue u atuyeckue mnpodiembl. MO — reHetudecku
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBanoB.

Tabnuupel u cxembl: Kapta «lIeHTpBI MPOUCXOXKAEHUS M MHOrooOpas3us
KyJIbTYpHBIX pacTeHuid», «llopogpl poMalmHMX KUBOTHBIX», «Copra
KyJbTYPHBIX pacTeHuil», «OtnanéHHas rudbpuauzanus», «PaboTel akamgemuka
M. @. Usanosay, «lloaumnonaus», «O0ObEeKTH OMOTEXHOIOTUNY», «KiaeTouHbIe
KyJbTYpbl M KIOHHpOBaHuEe», «KoOHCTpynpoBaHME€ U IEPEHOC T'E€HOB,
XpPOMOCOM.

O6opynoBaHue: MYyJSDKM TUIOJOB M KOPHEIUIOJAOB JUKUX (GOpM U
KyJIbTYPHBIX COPTOB pacTeHuit, repOapuit «CenbCKOX03sIICTBEHHBIE PACTEHUS.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Okckypcuss «OCHOBHBIE METOAbI U JOCTHUKEHHSI CEJEKUUH PACTEHUN U
AKUBOTHBIX  (Ha  CEJIEKUMOHHYIO  CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEIBHBIA yYacTOK, B TEIUIMYHOE XO3SIMCTBO, J1ab0OpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

11 KIJACC

Tema 1. DBoIIOIIHOHHASI OHOJIOTUS.

[IpeanochiKu BO3HUKHOBEHHS 3BOJIIOLMOHHON TEOPUHU. DBOIIOLMOHHAS
Teopus U €€ MecTo B Ouonoruu. BiusHue SBOTIONMOHHON TEOPUH HAa Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenbcTBa 3BoOIONMU. [laneoHTOMOrMUECcKre: MOCIEI0BATENBHOCTD
MOSIBJICHUSI BUJOB B TAJICOHTOJIOTMYECKOW JIETOMHCH, TMEPEXOIHBIE (POPMBI.
buoreorpadguueckue: cxomctBo u paznuume (GayH u (HIop MaTepuUKoOB U
OCTpPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M PA3NTUUMSI dMOPHOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE,
pyIUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHMW3MOB HACIIEICTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX MYyTeHl y Bcex
OpraHU3MOB.

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



pa3MHOXXEHUE npu OTPaHUYEHHOCTHU pecypcos, HeonpeaeaeHHas
M3MEHYMBOCTh, OOpHOa 3a CyIIECTBOBAHKE, €CTECTBEHHBINH OTOOP).

Cunretndeckas Teopus 3Boroiuu (CTD) u e€ 0OCHOBHBIE MTOJIOXKEHUS.

MuxkposBotornus. [lonmynsiiusa kak e1MHUIA BUIa U SBOJIIOIUH.

JIBrky1ue cuibl ((aKTOphl) YBOJIIOIUUA BUOB B pHUpoje. MyTallmoOHHBII
MpOIeCC U KOMOWMHATUBHAS M3MEHUYHMBOCTh. llomynsiiioOHHbIE BOJHBI U Jpeid
reHoB. M3omsimus u Murpanusi.

EctectBennsiit otO0p — Hampabisitouuii gakrtop sBooruu. Dopmbl
€CTEeCTBEHHOT0 0TOOpAa.

[Tpucnoco6eHHOCTh OPraHW3MOB KaK pe3yJbTaT 3BoJoIuu. [IpumMepsl
pUCTIOCOOJIEHU Y Oprannu3MoB. ApoMopd 03kl U UINOAJANI TAIIUH.

Bun wu Bumoo6pazoBanme. Kpurepuum Buma. OcHOBHBIE (POpPMBI
BUI000pa3oBaHusi: reorpauyeckoe, 3K0JIOTrMIeCcKoe.

MakposBomtorusi. Dopmbl  IBOJOIUU:  (PUIETHYECKAs], JAUBEPreHTHAs,
KOHBEpreHTHasl, napasienabHas. HeoOpaTuMOCTh 3BOJIOLMH.

[Ipoucxoxnenue oT HeCIeMaIu3upPOBaHHBIX MIPEIKOB.
[Iporpeccupyromas cnequanu3anus. AJanTUBHAs pagualys.
JdeMoHcTpanum:

[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkenb, . Mromep, A. H. Ceep1ios.

Tabmumpelt m cxembl: «Pa3BuTue opraHuyeckoro wmupa Ha 3emiey,
«3apoabIlY TTO3BOHOYHBIX JKUBOTHBIXY», « ApXeonTepukcy, «Dopmbl 60pbOBI 3a
cymectBoBaHue», «EcTecTBeHHBIM  0TOOpP», «MHOroobpasue  COpTOB
pacTeHui, «MHoroob6pasue opox KUBOTHBIX), «Tomynsauumy,
«MyTanmoHHasi U3MEHYUBOCTHY, «ApoMopdo3bl», «Manoananramnuny, «O0mas
nereHepauus», «/Bwxkymmne cuisl sBomonun», «Kapra-cxema MapuipyTa
My TEIIECTBUS 4. JapBuHay, «boprba 3a CYILIECTBOBaHUE,
«IIpucnoco0neHHOCTh OpraHu3MoBy», «l'eorpaduyeckoe BUA00Opa3OBaHUE,
«IKOJIOTUYECKOE BHI000pa30BaHHE.

O6opynoBaHue: KOJJIEKIIUS HACEKOMBIX C PA3IMYHBIMU TUTIAMHU OKPAaCKH,
Ha0Op TUIOAOB U ceMsiH, KoJuteKIus «IIpuMephl 3alIUTHRIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MOJIeTIb «OCHOBHBIE HAINPaBJICHUS IBOJIOLNUN», 00BEMHAS MOJIENb
«CTpoeHHE TOJOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpadguueckass kapra Mupa, Kouiekuus «DopMmbl COXpPaHHOCTU
UCKOIMAEMBIX KUBOTHBIX M pacTeHHil», Mojenp anmukanus «llepexpéct
XpOMOCOM», BJIaxHble mnpenaparsl «Pa3Butue HacekoMoro», «Pa3Butue
JSTYIIKA», MUKpoTpemnapat «J{po3oduna» (Hopma, MyTaruu (OpMbl KPEUIHEB U
OKpacKH Tena).

JlabopaTopHble U NpakTHYecKHe PadoThI:

Jlabopatopnas pa6ota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlaGoparopHas padota Ne 2. «OnucaHue MPUCIIOCOOICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBHOI'O XapaKTEpay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HM HA 3eMmJie.

JloHay4yHbIE NpPEACTABICHUS O 3apOXKJICHUM XU3HU. HayuHble rumoress
BO3HUKHOBEHHUS KM3HM Ha 3emiie: aOWOoreHe3 W MaHCTIepMUsA. XHUMHYECKas
ABONIOLMS. AOUOTEHHBIN CHUHTE3 OPraHUYECKUX BEIIECTB M3 HEOPTaHUYECKHUX.
OKCNEPUMEHTAIIbHOE MOJTBEPKJICHUE XUMHUYECKOW »3Boonuu. HauanbHbie
sTambl Ouosorndeckor HsBomtonuu. ['unoresa PHK-mupa. dopmuposanue
MEMOpaHHBIX CTPYKTYp U BO3HMKHOBEHHE MPOTOKIETKU. [lepBbie KIETKU U UX
3BOOIMA. POPMUPOBAHUE OCHOBHBIX IPYIIT )KUBBIX OPraHU3MOB.



Passutre xu3HM Ha 3emuie no spam u nepuonam. Karapxen. Apxerckas u
nporepo3oiickas dpbl. [laneo3olickas spa u €€ mepuoAbl: KEeMOPHUICKUIA,
OPJOBUKCKUH, CUITypPUHCKHH, IEBOHCKHH, KAMEHHOYT OJIbHBIN, EPMCKHH.

Me3o3oiickast 9pa 1 € NeprObI: TPUACOBBIN, IOPCKHI, MEIOBO.

Kaiino3olickass 2pa u €€ nepuoAbl: NAJICOTCHOBBIN, HEOTE€HOBBIN,
AHTPOIIOrEHOBBIN.

XapaKTepUCTUKA KIIMMAaTa U Ie0JIOTHYECKUX nporeccoB. OCHOBHBIE ATaIIbl
ABOJIIOIIMKM PACTUTEIBHOTO U YKUBOTHOTO MHpa. ApomMop(]o3bl y pacTeHUU u
XKUBOTHBIX. [losiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpraHM4ecKOro MHpa Kak OTpaK€HHE HBOMIOUMH. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIOIMSL ~ 4YeJIOBEKa.  AHTpONOJOTHS  Kak  Hayka. PasBurue
NpPEACTABICHUA O  MPOUCXOXKICHUM  4elloBeKa. MeToasl  U3y4yeHUs
aHTpornoreHe3a. (CxoactBa M pa3auyusl  4YEJOBEKA M KUBOTHBIX.
CucTeMaTH4YeCKOE MOJ0KEHUE YEIOBEKA.

JBuwxymue  cunsl  (pakropsl) — aHTpomoreHe3a.  HacneacTBeHHas
U3MEHYMBOCTh M €CTECTBEHHBIH o0TOOp. OOIIeCTBEeHHBIM 00pa3 KU3HH,
U3TOTOBJICHUE OPYAUN TPyAa, MBILIJIEHUE, PEUb.

OcCHOBHbIE CTaIUM W BETBH DBOJIIOLIMU YEJIOBEKAa: aBCTPAJIONUTEKH,
YenoBexk yMmenbii, YenoBek npsAMoOXoAsiini, YeloBEeK HeaHIEPTaIbCKHUH,
Uenosek pasymHbiid. Haxonku McKkomaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAHMS,
00J1aCTh pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYAHUSL.

Yenoseueckne packl. OcHOBHble OOJbIIME pachkl: €BpPONEOUHAs
(eBpasmiickasi), HErpo-aBCTpaJlOMAHAs (PKBaTOpUAIbHAs), MOHTOJOHIHAS
(a3maTcko-amepukaHckas). UepTbl MPUCIOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKUX pac K YCJIOBHUSAM CYLIECTBOBAaHUs. EIMHCTBO 4EIOBEYECKHUX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

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

Tabnuup! 1 cxeMbl: «Bo3nnkHoBenne CoJHEYHOM CUCTEMBI», «Pa3Butie
opraHuyeckoro wmwupa», «PactutenbHas KieTtka», «KuBoTHas KieTkay,
«lIpokapuornueckas kieTka», «CoOBpeMEHHasi CUCTEMa OPraHUYECKOTO MUPay,
«CpaBHEHHE aHATOMUYECKUX YEpPT CTPOCHHS YeIOBEKa M YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMYECKUX HAaXOJIOK TMPEIKOB
COBPEMEHHOI'0 YeJ0BEKay, «JIpeBHenmme moan», «Jpesnaue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HenoBeuecKkue pacei».

O6opynoBanue: wmymspku — «IIpoucxokaeHue — demoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA, HEAH/IepTaablla, KPOMaHbOHIIA), CIECNKU WJIIU
M300paKEHUS KaMEHHBIX OpPYAHMM TMEpPBOOBITHOTO 4YeloBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), reoxpoHoJoruyeckas Tabnuma, Koywekuus «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKkTHYecKUe padoThbI:

[IpakTuueckast pabota Ne 1. «3yueHue uCKomaeMbIX OCTaTKOB pacTeHUI
Y )KUBOTHBIX B KOJUIEKLUSIX.

DKCKypcusl «IBOJIOIMS OPraHUYECKOro MUpa Ha 3emyie» (B €CTECTBEHHO-
Hay4HbIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3mMsl 4 OKpYysKawiuas cpeaa.

DOKOJOrusl Kak HaykKa. 3aJaud W paslelbl  3KOJIoruu. MeTonsl
3KOJIOTHYECKUX UCCIICAOBAHUN. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKa.



Cpenpl 0OUTaHMSI OPraHU3MOB: BOJIHAS, HA3€MHO-BO3AYIIIHAs, TOYBEHHAS,
BHYTPUOpPTaHU3MEHHASI.

Okonorunyeckue Qakropsl. Knaccudukanus sKogoruyeckux (HakTopoB:
abuotuyeckue, OMOTUYECKHME U aHTPONOTeHHbIE. J[elicTBHE H3KOJOrMYECKHX
(haKkTOpOB HAa OPTaHU3MBL.

AbGuoTuyeckue (haKkTOpHI: CBET, TeMIepaTypa, BJI&KHOCTb.
®dotonepuoausm. [lpucnocobieHus opraHU3MOB K JCHCTBUIO aOMOTHYECKHUX
dakTopoB. buonoruueckrue puTMEI.

buotnueckue  Qakropsl. Buuabl  OMOTHMYECKMX ~ B3aMMOJEHCTBUNA:
KOHKYpPEHIUSI, XUIIHUYEeCTBO, cuMOMo3 u ero ¢opmbl. [lapazutusm,
Koorepauus, MyTyalu3M, KOMMEHCaIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).
AmeHcanu3M, HeUTpanu3M. 3HaueHHe OMOTHYECKHX B3aUMOJEUCTBHMA IS
CYILIIECTBOBAaHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH mnonynsauud. OCHOBHBbIE TOKa3aTelu
MOMYJISIUUA: YUCICHHOCTD, [UIOTHOCTB, POXIAeMOCTh, CMEPTHOCTB, HPHUPOCT,
murpaius. JlnHaMuka 4ucIeHHOCTH TOMYJISIUN U €€ PeryJIsiusl.

JdemoHncTpanum:

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

Tabnuuel u cxembl: kapta «IIpupoaubie 30Hb1 3emun», «Cpeabl oOUTaHus
opranuzMoBy, «®doronepuoauzmy, «llonmymsauun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISuU HHQY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlabGoparopnas pabora Ne 3. «Mopdonoruueckue 0COOCHHOCTH PacTCHHUI
U3 Pa3HbIX MECT OOUTAHUSI.

JlaGopatopHasi pabota Ne 4. «BnusHue cBeTa Ha pPOCT M pa3BUTHE
YEPEHKOB KOJIeyCcay.

[TpakTudeckass padota Ne 2. «[loacu€r MIOTHOCTH TOMYJSAIUMNA Pa3HBIX
BUJIOB PACTEHUIN».

Tema 4. Coob1mecTBa M 3KOJI0rHIEeCKHE CHCTEMBI.

Coo06miecTBO oprann3MoB — O0uoreHo3. CTPYKTyphl OHOIIEHO3a: BHUJI0Bas,
IpPOCTpaHCTBEHHAs, Tpodudeckas (muiieBas). Buabl-nomuHaHThl. CBS3U B
OHoIIEHO3E.

DKoJIoruYecKkne CcucTeMbl (PKocucteMbl). IloHsiTHE 00 »KOCHCTEeME U
ouoreornenoze. MDyHKIMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOAYIEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopor BemecTs W TOTOK DJHEPrUU B
skocucteme. Tpodudeckue (MuIIeBbie) YPOBHU dKocucTeMbl. [IumeBsie nenu u
cetu. OCHOBHBIE TOKa3aTelIM OSKOCHUCTEMBI: Ouomacca,  MPOIYKIIHS.
DKOJOTUYECKUE TMHPAMUJBI: TPOAYKIIUU, YHCICHHOCTH, OroMacchl. CBOWCTBa
HKOCUCTEM: YCTOMUYUBOCTH, CAaMOperyJsiuus, pazsutue. CyKieccus.

[IpuponHble 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. IJKocHCTeEMa
XBOMHOTO WM HIMPOKOJIMCTBEHHOIO JIeca.

AHTpPONIOTEHHBIE 3KOCHUCTEMBL. ATPOIKOCHUCTEMBL.  YPOOIKOCUCTEMBI.
buonoruyeckoe u X031CTBEHHOE 3HAUEHHE arpO3KOCUCTEM U yPOOIKOCHCTEM.

buopa3znooOpazue kak (axtop ycroitunBoctu skocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HOoOOpa3us Ha 3eMIie.

Yyenne B. U. Bepranackoro o 6uocdepe. ['paHutipi, coctaB U CTpyKTypa
o6uocheprr. KuBoe BemectBo u ero pynkmuu. OcobeHHOCTH OMOChEphl Kak
r100anbHON 3KOCUCTEMbl. J[MHAMUYecKoe paBHOBECME M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB ©  OHOT€OXMMHUYECKHE LHUKJIBI HJIEMEHTOB
(yrnepoja, azora). 30HAIBHOCTH Orocepbl. OCHOBHBIE OMOMBI CYIIH.



YenoseuectBO B Ouochepe 3emiid. AHTPONOTE€HHbIE HW3MEHEHHS B
o6uocdepe. ['odanbHBIE SKOJIOTMYECKUE MPOOTEMBI.

CocyiiecTtBoBaHue MIPUPOABI " YEJI0BEUYECTBA. CoxpaHnenue
OuopasHooOpa3usi Kak OCHOBa  ycToWumBocTtu  Ouocdepsl. OcHoBa
pallMOHAJILHOTO YIpPaBJICHUs MPUPOJHBIMU PECYpCaMU M HUX HMCIOJIb30BaHHUE.
JlocTimxeHus: OMOJIOTUU U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuid.

Tabnuupel u cxemsol: «Ilumessie nenmny», «bUOLIEHO3: COCTaB U CTPYKTYypay,
«IIpuponubie coobmecTBa», «llenn nmutanus», «IKOJIOrHUYECKas] MUPAMUIAY,
«buochepa wu yenmoBek», «IKocHCTEMa IIUPOKOJUCTBEHHOTO  JIecay,
«JKocucTteMa XBOWHOro Jjeca», «buoleHo3 BogoéMay, «ATPOLIEHO3»,
«IIpumepHbIE aHTPONOTEHHBIE BO3ACHCTBHUS Ha MNpUPOAY», «Baxueimmue
UCTOYHUKU 3arpsi3HCHUS] BO3JyXa U TPYHTOBBIX BOja», «[louBa — BakHelias
coctapistomas ouochepbr», «DakTopel nerpaganuu mouBy, «llapHUKOBBIN
ahdexr», «DakTopbl PaJTMOAKTUBHOrO 3arpsizHeHus Ouocdepsr», «OOmas
CTpykTypa O6uochepr», «Pacrnpoctpanenue »)u3Hu B 6uocdepe», «O30HOBBIM
skpaH ouocheps», «KpyroBopot yriaepoaa B 6uocheper», «KpyroBopor azora B
IPUPOJIEH.

O6opynoBaHue: MOEIb-aNTIIUKAIUS « TUMMYHBIE OMOLIEHO3BI», repoapuit
«PactutenbHple  cooOmiecTBa», Kosuiekuuu — «buorieHos», «Bpenurenu
BOKHEUIIIUX CEIBCKOXO3IMCTBEHHBIX KYJIbTYp», TepOoapuui W KOJUICKIIUU
pacTeHU W JKUBOTHBIX, PUHAJICKAIINE K PA3HBIM IKOJOTHUUECKUM TPYIIIaM
onHoro Buaa, KpacHas xkuura Poccuiickoit ®eneparuu, u300pakeHUs
OXpaHsAEMBbIX BUJIOB pacTeHuit 17} KUBOTHBIX.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BNUOJIOT N HA BA30BOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBauBalOTCs TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHUSI OOYyYaIIIUMHUCA TMPOrpaMM CpeIHEero oO01ero oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType JTUUHOCTHBIX pE3yIbTaTOB OCBOCHMS Npeamera «buonorus»
BBIZICJICHBI  CJCAYIOIIME  COCTaBIISIONIME:  OCO3HaHWE  OOYyYarolUMUCS
POCCHUMCKONW TPaXJAaHCKOM HJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTPENICIICHUIO, HAIMUUE MOTHBAIUU K OOYUECHHIO
OMoJIOTHH, 1IeJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUM TUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TpaauLIMi  pa3BUTHUSA
OMOJIOTMYECKOTO  3HAHHWS, TOTOBHOCTh W CIOCOOHOCTh  OOyYarolUXcCs
PYKOBOJICTBOBaTbCSI B CBOEH  JACATEJIBHOCTA  IEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, MPUCYIIMMH CHUCTEME OMOJIOTUYECKOTrO OO0pa30BaHMs, HAIMYUE
AKOJIOTUYECKOTO TIPaBOCO3HAHMS, CIOCOOHOCTU CTaBUTh IIEIM M CTPOHUTH
YKW3HCHHBIC TIaHBI.

JInyHOCTHBIE PE3YJbTAaThl OCBOCHHUS TNpeamera «buonorus» I0CTUTaroTCs
B CIMHCTBE Yy4eOHOW W BOCIHUTATEIBHOM JEATEILHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMU POCCUUCKHUMHU COLMOKYJIbTYPHBIMH, HCTOPUUYECKUMH H
JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, IPUHATHIMU B 0OIIIECTBE MpaBUIaMU U
HOpMaMH TIOBEICHMsI W  CIOCOOCTBYIOT  MpolleccaM  CaMOIIO3HAHUA,
CaMOBOCIIUTaHUSI U CaMOPa3BUTHS, PAa3BUTHS BHYTPEHHEN MO3ULUU JIMYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K 3aKOHY M IPABONOPSAKY, YEJIOBEKYy Tpyda U
CTapiieMy TMOKOJEHHUIO, B3aUMHOI'O YBa)KE€HHUs, OEPEKHOTO OTHOIIECHHS K
KyJIbTYPHOMY Hacl€AUI0 W TPAaJULMSIM MHOTOHAIIMOHAIBHOTO Hapoja
Poccuiickoit @enepannu, NpUpoIe U OKPYKAOIIEH Cpee.

JIndHOCTHBIE pPE3yJIbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JTIOJIKHBI OTpakaTh TOTOBHOCTbD 5 CIIOCOOHOCTH oOyyJaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPECHHEH TO3UIMEH JUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUMH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOrOo  00IIecTBa,
paclIMpeHue >KU3HEHHOIO OIbITa M ONbITa JEITEIBHOCTA B IIPOLECCE
peann3alri OCHOBHBIX HAIIPABJIEHUM BOCIHUTATEIBHOW JESITEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHUS:

chOpPMHUPOBAHHOCTh  TPAXKAAHCKOM  TO3UIMK  OOydYaromierocs  Kak
AKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHME CBOWX KOHCTUTYIMOHHBIX TMPaB W OOS3aHHOCTEH, YyBaKEHUE
3aKOHA U IIPABOIIOPSJIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEITEIBHOCTH IPU CO3AAHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIHHBIX 33144, BHITOTHCHUH
OMOJOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMpPENENsATh COOCTBEHHYIO TO3HUIIMIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBIACHSTH €€;



YMEHHUE YUYUTHIBATh B CBOMX JEHCTBUIAX HEOOXOAMMOCTh KOHCTPYKTUBHOI'O
B3aMMOJICUCTBHS JIOAEH C pa3HBIMU YOEKJIECHUSMHU, KYyJbTYPHBIMU LIEHHOCTSIMU
Y COLMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOILIECCE COBMECTHOTO BBIIOJHEHUS
y4eOHBIX, MO3HABATEIbHBIX M MCCIEIOBATENbCKUX 3a7a4, YBaXUTEIBHOIO
OTHOIIEHUS] K MHEHHIO OIIMOHEHTOB MPH OOCYKIEHUU CIHOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJIEpKAHMUS;

FOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU IE€ATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TPaKIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY HApoJy, YyBCTBA OTBETCTBEHHOCTU IEPE]
Ponunoii, ropmoctu 3a CBOM Kpal, CBOXO PoauHy, CBOM SI3BIK U KYJIBTYDY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUIO U NaMITHUKAM
OPUPOJBI, JOCTHXKEHUSIM Poccun B HayKe, MCKYCCTBE, CHOPTE, TEXHOJOTHSX,
Tpyne;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCUUCKHMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OHMOJOTWH, MOHUMAHUS 3HAYECHHs OWOJOTHHM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTBA;

uzeitHas yoexXI€HHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amuTe OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN pOCCUICKOIO HAPOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’THUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpUEHTHPYSCHh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMUTENSIM, CO3JAHUI0 CEMBHU Ha
OCHOBE OCO3HAHHOTO MPUHSITHUS LIECHHOCTEN CEMEWHOMN KU3HU B COOTBETCTBUU C
TpaauuusiMHu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

SCTETHYECKOE OTHOLICHHEC K MUPY, BKIIOYast ICTCTUKY ObITa, HAYIHOTO U
TEXHIYCCKOT0 TBOPYECTBA, CIIOPTA, TPY/Q, OOLICCTBEHHBIX OTHOLICHHIL

NOHUMAHHUE HMOIMOHAIBHOTO BO3ACHCTBHS KUBOW TMPUPOABI H €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHUIO B Pa3HBIX BHAAaX HCKYCCTBA, CTPEMIICHUE
IIPOSIBIIATH Ka4€CTBA TBOPYECKOU JIMYHOCTH;

5) ¢pusuveckoro BocnuTaHus, GopMHUpPOBaAHUSA KYJIbTYpPbI 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAaHUE W pealu3alus 3J0pOBOro M 0Oe30macHoOro olpasza XU3HU
(3mopoBoe  mHTaHHWE, COOJIOJACHUE THUTHCHUYECKUX TIPaBUI U HOPM,
cOQIaHCUPOBAHHBI PEXKUM 3aHATHH M OT/ABIXA, peryisipHas (undeckas
AKTUBHOCTB), OEpPEeXHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOLIEHUS K
cOOCTBEHHOMY (DPU3UYECKOMY U MICUXUUECKOMY 370POBbIO;

MIOHMMAaHWE LEHHOCTU IPaBWI WHIAMBUAYAIBHOTO W KOJUIEKTUBHOTO
0€30MacHOro TMOBEIEHUS B CHUTYalUsX, YTPOKAIOUIUX 370POBBI0 U JKU3HU
JIIO/ICH;

OCO3HAaHMWE  IMOCIEACTBUA W HENPUATHS  BPEIHBIX  IPUBBIYEK
(ynotpebieHust aqkoroisi, HAPKOTUKOB, KypeHHUsI);

0) TPYyA0BOIr0 BOCIIUTAHUS

TOTOBHOCTB K TPYAy, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0JIOOHE;



TOTOBHOCTbh K AKTUBHOW AEATEIBHOCTU TEXHOJOTMYECKOM U COLUAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTD WHUIIMUPOBATH, MJIAaHUPOBATh u
CaMOCTOSITEJILHO BBIIOIHATH TaKYIO J€ATEIbHOCTD;

UHTEpPEC K pa3auuHbiM cdepaMm npodecCHuoHANbHON JesATEIbHOCTH,
YMEHHE COBEpILIaTh OCO3HAHHBINA BHIOOP OyyIlel MpoPeccuu 1 peaan30BbIBaTh
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

FOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHUIO U CcamMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3KOJIOTUY€eCKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKHU IIEJIeCO00pa3HOe OTHOUIEHUE K MPHUPOAE KaK HMCTOUYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJIOTMYECKON KYJBTYPhI: MPUOOPETCHHE ONBITA
IUIAHUPOBAHUS TOCTYNKOB W OIEHKHM HUX BO3MOXHBIX TMOCJIEACTBUN ISt
OKPYKAIOIIEN CPEBI;

OCO3HaHME II100aJIBbHOT0 XapakTepa dKOJIOTHYEeCKUX MpoOjeM U MyTel ux
pelieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMbIe MPU H3YyYEHUU OUOJIOTUU
3HAHUS W YMEHHS TPH pEIIeHWHd TpoOJieM, CBSI3aHHBIX C pallMOHAIbHBIM
IPUPOIOIONIb30BAaHUEM  (COONIOZICHHE TpaBUJ TOBEJIEHUS B  TIPUPOJE,
HAIPaBJICHHBIX Ha COXPAHEHHE PABHOBECUS B JKOCHUCTEMAaX, OXPaHy BHJIOB,
IKOCHUCTEM, OHOChEpHI);

AKTUBHOE HEMPHUATHE JICHCTBUM, TMPUHOCSIINX BPEI OKPYXKaIOIICH
NPUPOJHOMN Ccpejie, YMEHUE NMPOTHO3UPOBATH HEOJIATONPUSATHBIE HKOJIOTHYECKUE
NOCJIEICTBUS MIPEAIIPUHUMAEMBIX JEUCTBUH U MIPEIOTBpAIIATh UX;

HaJU4YME Pa3BUTOrO HKOJOTUYECKOTO  MBIIUICHHS, 3KOJIOTMYEeCKON
KyJbTYpbI, OIbITA JEATEIIBHOCTH 3KOJOTMYECKOW HAIpPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBAThHCS UMHU B MO3HABATENIBHOW, KOMMYHUKATUBHON U COIIMATIBHOM
IpaKkTUKE, TOTOBHOCTM K Y4YaCTHIO B IPAKTUYECKOM JEATEIBHOCTH
AKOJIOTMYECKOI HAIlpaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B IMOJUKYJIBTYPHOM
MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOW M YUTATEIbCKON KYJIbTYphl KaK CpEICTBa
B3aUMOJEHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe CrnenuPuKu OUOIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
dbopMHUpPOBAaHUHN PANMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU 1IEJIOCTHOTO
MpEACTaBICHUS 00 OKPY>KalOllleM MHUpPE KaK O €IMHCTBE MPUPOJIbI, YEIIOBEKA U
oOIecTBa, B MO3HAHWH MPUPOJIHBIX 3aKOHOMEPHOCTEW W pelIeHUH MpobdiieM
COXpaHEHHMs IPUPOJHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH JJISI COBPEMEHHOW ITUBUIIH3AIINN
oOecrieueHus: HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3AaHNE MEPCTICKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pemiaTh pPECypCcHbIE MPOOJIEeMBbI  pa3BUTHSA
YeJIOBEYECTBA, MMOUCKA MyTEH BBIXO/A U3 II00aTbHBIX SKOJIOTUUECKUX MPoOIeM
u obecredyeHHWs Tepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHATEHOMY
MCITOJIb30BAHUIO TIPUPOJTHBIX PECYpCOB U (HOPMHUPOBAHUIO HOBBIX CTAH/IAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OMOJIOTUYECKUX 3HAHUW B LEIAX
MOBBIIIEHUSI OOIEeH KyIbTYphl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, KakK



COCTaBHOM  4YacTH  (YHKIMOHAIbHOM  TPAMOTHOCTH  OOYy4YarolUXCH,
dbopmMupyemoii mpu U3y4eHuu OUOJIOTUY;

MOHMMAHHE  CYIIHOCTH  METOJIOB  TMO3HAHWS, UCIOJB3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU MCMOJIb30BaTh MOJy4aeMble 3HAHUS IS
aHajau3a U OOBSICHEHUS SIBIICHUM OKPYXAIOIIEro MUpPa U MPOUCXOASAIIUX B HEM
W3MEHEHUM, YMEHHUEe JejaaTh 0OOOCHOBAHHBIC 3aKJIIOUCHHUS HAa OCHOBE HAYUYHBIX
(aKTOB ¥ UMEIOIIMUXCS TAHHBIX C LETbI0 MOJYYeHHUS! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAYYHOU JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIAThH
MPOCKTHYIO U UCCIIEIOBATEIIBCKYIO IESITEIIbHOCTh MHANBUIYATIbHO U B TPYIIIE;

FOTOBHOCTh M  CIIOCOOHOCTh K HENPEPHIBHOMY 0Opa3oBaHUIO U
caM0o00Opa30BaHUI0, K AaKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUM MO OMOJIOTHUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbie  pe3yJabTaThl  OCBOEHUS  y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMbIC IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCIUIUTMHAPHBIE  (MEXMPEIMETHBIE)  OOIICHAYyYHbBIC
MOHSTHUS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApTUHBI MUpa U CIEHUPUKY
METOJIOB TO3HAHUSA, MCIOIB3YEMbIX B ECTECTBEHHBIX HayKaxX (BEIIECTBO,
DHEpPrus, SBJICHUE, MPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeJ0BaHME, HaOIIOJIeHHe, HU3MEpeHHe,
DKCHEPUMEHT U JIPYIHX), YHUBEPCAIIbHbBIE yueOHbIe JNEHUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE, PpETYyJISTUBHBIE), OOECIEeYNBAIOIINE
¢dopmupoBanue (yHKIIMOHAIBLHON T'PAaMOTHOCTA U COIMAIBHOM KOMIETEHIIUU
oOy4Jarmuxcs, CIOCOOHOCTh OOYYalONIMXCS  HMCIOJIb30BaTh  OCBOCHHbBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUSA U  YHUBEPCAJIbHbBIC
ydeOHbIe JeHCTBHS B MO3HABATEILHONW U COIIMAIBHOM MPAKTHKE.

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS MPOTPAMMBI CPEIHEr0 OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBiaseHne  yHUBEPCAJIBHBIMM  Y4eOHBIMH  NO3HABATEJIbHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENTbHO  (opMynupoBaTh U  aKTyaIM3UPOBATH  MpoOIEMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BATh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOI'O MBIIUICHUS
(amanmu3a, cuHTE3a, CpaBHEHHWs, Kiaccupukauu, 000OIICHHs), pPacKpbIBAaTh
CMBICIT OMOJIOTMYECKMX TOHATHH (BBIACIATh HMX XapaKTepHbIE MPHU3HAKH,
YCTaHaBIIUBATh CBSI3U C IPYTUMU NOHATUAMMU);

ONpeNeNaATh LeNu ACATEIbHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JNOCTVKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C ITOCTaBICHHBIMHU
LETISIMU;

UCTIOJIb30BaTh OWMOJOTHYECKHE TOHATHS Uil OOBsICHEHUS (HaKTOB U
SIBJIEHUM )KUBOW MPHUPOJIBL;

CTPOUTH JIOTMYECKHUE paCCYKIEHUS (MHAYKTUBHbBIC, ACAYKTHUBHBIC, IO
aHAJIOTUH), BBISIBIISITh 3aKOHOMEPHOCTH U MPOTUBOPEUUS] B pacCMaTPUBAEMBIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;



MPUMEHSATh  CXEMHO-MOJICTIBHBIC  CPEACTBA I MPEACTABIICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIIEHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TakKe TMPOTHBOPEYMH pPAa3HOTO POJA, BBIABICHHBIX B  Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOITUXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICSITCIIBHOCTh, OIICHUBAaTh COOTBETCTBHC
PE3YJIBTATOB IEJISIM, OIICHUBATH PUCKH TOCJICICTBUN JEATEIHPHOCTH;

KOOPJIWHUPOBATh W  BBIIOJHATH pPabOTy B YCIOBHSX PEAIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BBIE HCCJIEI0BATEIbCKHE AeliCTBUS:

BJIQJCTh  HABBIKAMH  y4eOHO-MCCIICIOBATEILCKOH M TPOCKTHOU
NCSATENBbHOCTH, HABBIKAMH  pa3pelicHuss Npo0JieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSTEILHOMY TMOWCKY METOIOB PEIICHHS MPAKTHUYCSCKUX
3aJ1a4, IPUMCHCHHIO Pa3IMYHBIX METO/I0B ITO3HAHMS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIbI JACATCIBHOCTH IO TMOJYYCHHIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAMK, NPEOOPa30BaHUI0 M NPHUMCHCHUIO B yYEeOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

dbopMHupOBaT,  HAay4YHBIA  THII ~ MBIOUICHUS,  BIAJCTh  HAYYHOU
TEPMHUHOJIOTUCH, KITFOUEBBIMU MTOHATUSMH M METOJaMU;

CTaBUTh W (OpMYyIHpPOBaTH COOCTBEHHBIC 3aJadyd B 00pa30BaTEIbHOMN
JCSATEITBHOCTH U )KM3HCHHBIX CUTYaIUsX;

BBISIBJISITh MPUUYMHHO-CIEACTBEHHBIE CBA3M M aKTyaIU3UpOBATH 3ajady,
BBIIBUTATh TUIOTE3y €€ pelieHusi, HaXOAUTh apryMEHTHl I J0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHHUIA, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAIM3UPOBATHh TOJYyYEHHbIE B XOJ€ pEIICHHUs 3aJaddl pe3yibTaThl,
KPUTHUYECKH OIEHUBATH HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH H3MEHEHHE B
HOBBIX yCIIOBUSX;

J1aBaTh OIICHKY HOBBIM CHUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBIN MOUCK MEPeHOca CPEJCTB U CIIOCOO0B
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh NIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MPAKTUUYECKYIO 00JacTh
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIIBUTATh HOBBIE UJIEH, MIpeIaraTh OPUTHHAIIBHBIE TTOIXO/IbI U PEIICHHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONME aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX uWHGMOpMauu (TeKcTe
y4e0HOTO TOCOOMS, HAYYHO-TIOMYJSPHOW  JUTEparype, OMOJOTUYECKUX
CJIOBapsiX M CIPABOYHUKAX, KOMIBIOTEPHBIX Oa3ax maHHBIX, B WHTepHETE),
aHAIN3MUPOBATh WH(OPMALMIO PA3IMYHBIX BHIOB M (OPM INPEACTABICHHMS,
KPUTHUYECKU OIICHUBATH €€ JJOCTOBEPHOCTh M HETPOTHBOPEUYNBOCTH;

dbopMyIHpOBaThH 3aMPOCHl M TPUMEHSITh PA3JIUYHBIE METOBI ITPH TTOUCKE U
orbope Owonornyeckor wWHGOpPMANMKM, HEOOXOAUMOW IS BBIIIOJHCHUS
y4eOHBIX 33J1a4;

pHOOPETATh OMBIT MCIOIB30BaHMS WH(DPOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPy aAKTHBHOTO  HCIIOIH30BAHUS
Pa3TUYHBIX TIOUCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMAaJbHYIO (OpPMY MpEICTaBICHUS
Oouonornyeckoil uHpopmanuu (CXeMbl, TIpaduKu, AUarpaMMbl, TaOJIULbI,
PUCYHKH U IpYTOE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KayeCTBE CpeICTBa HIpu padoTe ¢
Oouonornyeckoil uHpOpMaIMe: NPUMEHSATh XUMHUYECKHE, (QU3UYECKUEe U
MaTeMaTU4YeCcKue 3HaKu U CUMBOJIBI, (hOopMyJIibl, a0OpeBHaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJMYECKUE  CPEACTBA
HAarJIAIHOCTH;

BJaJ€Th  HAaBbIKAMM  pAClO3HAaBaHMS M  3alIMThl  MH(POPMALUH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiageHne yHUBePCATbHBIMH KOMMYHUKATHBHBIMY J1eCTBUSIMU:

1) o6meHue:

OCYIIECTBJISITh KOMMYHHMKallMMd BO BceX cdepax KHU3HU, AaKTUBHO
y4acTBOBATh B JHUAJOre WJIM JUCKYCCHUHU IO CYIIECTBY OOCYKIAaeMOUN TeMbl
(yMeHHe 3amaBaThb BOINPOCHI, BBICKA3bIBaTh CYXKIEHUS  OTHOCUTEIBHO
BBIMOJTHEHUS MIpeAJIaraeMou 3a7aui, yUUThIBaTh UHTEPECH U COTIACOBAaHHOCTD
NO3UIUHI APYTHX YYaCTHUKOB IMAJIOTA WU AUCKYCCHH );

pacno3HaBaTh HeBepOaslbHbIE CpEJICTBA OOIIEHUS, MOHMMATh 3HAYECHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBEHUS KOH(QIMKTHBIX CUTYaIIUMH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU NIEPETOBOPHI;

BJIA/IETh Pa3IMUYHBIMHU ClIOCO0AMU OOIIEHUS M B3aUMOJIEHCTBUS, TOHUMATh
HAMEpPEeHHUs] JAPYTUX JIIOACH, TMpOSBIATh YBAXHUTEIbHOE OTHOILIEHUE K
co0eceTHUKY U B KOPPEKTHOU popme (HopMyIrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs AesITeJIbHOCTh:

NOHMMAaThb W HUCIOJIb30BaTh  IPEUMMYIIECTBA  KOMAaHAHOW  H
UHIMBUIYabHOM  pabOThl MpU  peUIeHHMH OHOJOTMYECKOW  IMpOoOJIEeMBI,
00OCHOBBIBAThH HEOO0XOAMMOCTh IIPUMEHEHUS IpyIIOBBIX bopm
B3aUMOJICHCTBHS TP PEIICHUH YU4eOHOH 3a/1a4u;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX ACUCTBUN C yu€TOM OOLIMX
MUHTEPECOB U BO3MOKHOCTEMN Ka)X10I0 WieHa KOJJIEKTHBA;

OPUHUMATh I€JIM COBMECTHOM JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUS IO €€ JTOCTHUKECHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacnpenensiaTh pojiud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXJaTh PE3yJIbTaThl
COBMECTHOM pabOTHI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAJla M KAXKJOrNO y4aCTHHKA KOMaH[bl B
OOIIMii pe3ynbTaT MO pa3pabOoTaHHBIM KPUTEPHSIM;

npeajgaraTtb HOBBIE IPOEKTHI, OLICHMBATh HJAEH C TMO3UIUU HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBiageHne yHMBepPCAIbHBIMH PeryJIsTHBHBIMU 1eHCTBUAMM:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JUIsl BBIABIEHUS NPOOJIEM U HX
pELICHMS B )KU3HEHHBIX U YY€OHBIX CUTYyaLUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUM IIEJIeBbIE M CMBICIOBBIC
YCTaHOBKHU B CBOMX JEHCTBUAX U MOCTYIKAaX 10 OTHOLIEHUIO K JKUBOM MTPUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBbI0 OKPYKAIOLIUX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh ~ ITO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUThb W (POPMYIHPOBATh COOCTBEHHbIE 33Ja4d B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO COCTaBISATh IUIAH PEIHICHUs NOpoOieMbl € Yy4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINMOUYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacliMpATh  paMKM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEAIIOYTEHNM;

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

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO LIUPOKOW 3PYAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 0Opa30BATENbHBIN U
KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B J€ATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJa/JIeTh HABBIKAMHM  IIO3HABATENIbHOW pedeKCMH KaK OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHHUM, UCTIOJIB30BaTh MPUEMBI PePIICKCUHN IJIsl OLIEHKH CUTYyalluu, BbIOOpa
BEPHOTO pelICHUS;

YMETh OIIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATHh PEIICHHS IO HX
CHI)KECHHUIO;

IPUHUMAaTh MOTHBBI M apryMEHTBHl JPYTUX NPU aHAJIU3€ pe3yJIbTaTOB
NEeSATENbHOCTH;

3) npuHATHE ce0s1 U APYTUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHMMATh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YyJbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP € MO3UIMU JPYrOro 4ejJoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[Ipenmetnbie pe3ynbTarhl ocBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cHelupUUecKkne sl y4eOHOro TpeaMeTra
«buonorus» Hay4yHBIE 3HAHWS, YMEHHS U CHOCOOBI JCHCTBHI MO OCBOCHHUIO,
UHTEpIpETalMd W TpeoOpa3oBaHUIO 3HAHUM, BUJIBI JIESITENBHOCTH MO
MOJIYYEHHUIO HOBOTO 3HAaHMS M NMPUMEHEHUIO 3HAHUWA B Pa3IMYHBIX YYEOHBIX
CUTyallusiX, a TaKXE€ B pPEalbHbIX >XU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C
Oouonorueii. B mporpamMMe mpeaMeTHbIE pe3yJbTaThl MPEACTABICHBI MO TOAaM
00yJeHUSI.

[IpeameTHBIC pe3yabTaThl OCBOCHUS YueOHOTO TIpeamera «buomorus» ¢ 10
KJlacce NOMKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ W POJU OHWOJOTHH B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMH COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTHHBI MUpa U HAy4YHOIO MHUPOBO33PEHUS, O BKIAJE
POCCHIMCKUX H 3apyOCKHBIX YYCHBIX-OMOJOTOB B pPa3BUTHE OWOJIOTHH,
(YHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa JIJIsl pEeUICHUS )KU3HEHHbIX 3a/1a4;



YMEHHUE PACKPBIBATH COJICp>KaHHE OMOJOTMYECKUX TEPMUHOB U MOHATHM:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboju3M (0OOMEH BEHIECTB M IpEBpalllCeHUE
SHEPIruM), romMeocTa3 (CaMOperyJdius), YpOBHEBas OpraHu3allus >KHUBBIX
CUCTEM, CaMOBOCITPOM3BEICHHE (penipoaykiusi), HACJIEJICTBEHHOCTb,
W3MEHYUBOCTb, POCT U PA3BUTHUE;

yMEHUE Wu3JlaraTb OHOJIOTUYECKHE TEOpUU (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, LIEHTpajdbHas JOTMa MOJEKYJISIpHOM Ouosorun), 3axoHbl (I'.
Mennens, T. Moprana, H. 1. BapunoBa) u yueHus (0 HeHTpax MHOToo0pasus u
MPOUCXOXKIEHUsI KyJIbTypHbIX pacteHuid H. W. BasuioBa), omnpeaenarsb
T'PaHUIIBI X PUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIaJIETh METOIaMU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIIOICHUE
U OTIMCAHUE KUBBIX CUCTEM, MPOIECCOB U SIBJICHUN, OPraHU3alUsl U TTPOBEICHUE
OMOJIOTMYECKOTO  DKCIIEPUMEHTA,  BBIJBIJKCHHE  TUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXY HUCCIEAYyeMbIMH BEJIMUYMHAMH, OOBSICHEHHUE MOJYYCHHBIX
Pe3yIbTAaTOB, UCIOIL30BAHHBIX HAYUYHBIX MOHATHMI, TEOPUN U 3aKOHOB, YMCHHE
JienaTh BEIBOJIbI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

yYMEHUE BBIJICSATh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT
U DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJICTOUYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHA BEIIECTB U MPEBPAIIEHUs] SHEPTUU B KJIETKe, (POTOCUHTE3A,
MJIACTUYECKOTO M DHEPreTHYecKoro oOMeHa, XEMOCHHTEe3a, MUTO3a, Meho3a,
OTUIOJIOTBOPECHUS, PA3MHOXKCHHS, WHIWBHUAYaJbHOTO PpPAa3BUTHS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTh MOJYyYCHHBIC 3HAHUS JJIST OOBSICHEHUs] OMOJIOTHYECKUX
IPOIIECCOB U SBJICHUMN, JUTSI TPUHITHS IPAKTUUECKUX PELICHUHN B MOBCEITHEBHOU
KU3HA C 1EIbl0 oOecreueHusl O€30MacHOCTH CBOETO 3J0POBBS U 3/I0POBbA
OKpYXAIOIUX JIIOIeH, COOJIOEHUS HOPM TPaMOTHOTO TIOBEJACHHS B
OKpYXarolen MpupoaHON cpene, MOHMMaHUE HEOOXOIMMOCTH MCTIOIb30BAHUS
JTOCTHXKEHUN COBPEMEHHOM OMOJIOTMU M OMOTEXHOJIOTHH JJi1 palMOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pelniaTh DJJIEMEHTApHbIE TEeHETHYECKHWE 3a/layd Ha MOHO- U
TUTHOPUAHOE CKpEIMBAaHUE, CILEIJICHHOE HACIEJOBAHUE, COCTABISATH CXEMbI
MOHOTHOPUTHOTO CKpEIIUBaHUS JIJIsl IPEACKA3aHMsI HACIIEI0BAHUS MPU3HAKOB Y
OpraHU3MOB;

yMEHHE BBITIOJHATEH J1JA0OpPATOPHBIE U MPAKTUUECKHEe padOThl, COOIIOIATh
npaBuia Ipu padbore ¢ yueOHBIM H J1a0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTHYECKU OIICHMBATh M HMHTEPIPETUPOBATh HH(OpPMAIUIO
OMOJIOTUYECKOTO COJIEp)KaHMs, BKIIOUYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
pPa3sTUYHBIX HCTOYHUKOB (CpelcTBa MaccoBOW HH(OpMaIuu, HAy4HO-
MOMYJISPHBIE MaTEePUAIbl), ITHUYECKHE aCIEKThl COBPEMEHHBIX HCCIICIOBAaHUN B
OMOJIOrUH, MEIUIINHE, OMOTEXHOJIOTHH;

yMEHHE CO3/7aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS,
0000mass OWOJOTHYECKYI0 HH(POpMAUI0 M3 HECKOJIBKHUX HCTOYHHKOB,
IPaMOTHO HMCTIOIH30BaTh MOHSATUHHBIN anmapat OMOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOCHUS YueOHOTO npeamera «bromorus» 6 11
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECT€ M POJU OWOJIOTHH B CHUCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHH COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAyYHOTO MHUPOBO33PEHUS, O BKIaje
POCCUMCKMX | 3apyOeKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OMOJIOTHH,
(GYHKITMOHAIPHON TPaMOTHOCTH YEJIOBEKa JJIsl PEIICHUs )KU3HCHHBIX 337124,



YMEHHE PacKphIBaTh COACpKaHWE OMOJIOTUYECKUX TEPMHUHOB W TIOHSTHM:
BUJI, TOMyJsuusi, TeHODOHJ, DSBOJIOLUMS, JBIXKYyIIUE CHIbl ((PaKToOpshl)
ABOJIIOIHH, MPUCTIIOCOOJIEHHOCTh OpraHU3MOB, BUJI000pa30BaHueE,
AKOJIOTHYECKHE (DAKTOPHI, SIKOCUCTEMA, TIPOAYIIEHTHI, KOHCYMEHTBI, PEIYIIECHTHI,
LeNH MUTaHUs, YKOJIOTUYeCKas MupaMuaa, OuoreoreHos, ouocdepa;

YMEHHE H3JaraTh OWOJOTHYECKHE TEOpPUHU (IBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPUS DBOJIOIWH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoasimeBoro cxoactsa K. M. Bapa, uepenoBanus riaBHbIX HamnpaBlIeHUN U
nytedt sBomtonnu A. H. CeseprioBa, yuenusi o 6uochepe B. 1. Bepuanckoro),
OTIPEICIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMCHHE BJIaJICTh METOIaMHU HAyYHOTO TTO3HAHUS B OMOJIOTHH: HAOJI0ICHNE
Y OIMCAHME KUBBIX CHCTEM, IMPOIICCCOB M SIBJICHHUM, OPraHU3aIlis U TIPOBEICHHEC
OMOJIOTUYECKOTO  DKCIICPUMEHTA,  BBIABMIKEHUE  THUIOTE3bl,  BBISBICHUC
3aBUCUMOCTH MEXJY HCCICAYEMBIMU BEIWYMHAMU, OOBSICHCHHE TOJyYEHHBIX
PE3YJIBTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPHH U 3aKOHOB, YMCHHE
JIeIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIICIATH CYIICCTBEHHBIC NMPH3HAKK CTPOCHUS OHOJIOTMYCCKHUX
O00OBEKTOB: BWJIOB, MOMYJSAIWNA, NPOIAYICHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeOIIEHO30B U JIKOCUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIEICTBEHHOU
U3MEHUYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa30BaHus,
NPHUCIIOCOOJICHHOCTH OpPTraHU3MOB, JICUCTBHS DKOJIOTMYECKUX (HAaKTOPOB Ha
OpraHW3MBbl, IIepeHOCa BEIIECTB W TOTOKA DJHEPrUM B DKOCHUCTEMaX,
AHTPOIIOTCHHBIX M3MCHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH, KpyroBOpoTa
BEIIECTB M OMOT€OXUMUYECKUX ITUKIIOB B Onocdepe;

yMEHHE PUMEHSTh NOJyYeHHbIC 3HAHUS JJIs1 OOBICHEHHS] OMOJIOTUYECKUX
IPOIIECCOB U SBJICHUMN, JUTSI TIPUHITHS IPAKTUUECKUX PELICHUHN B MOBCEIHEBHOU
KU3HUA C IEeNbl0 oOecrieueHusi O€30IacHOCTH CBOETO 3/0POBbS U 30POBBS
OKpYXAIOIUX JIIOIeH, COOJIOJEHUS HOPM TPaMOTHOTO TIOBEJACHHS B
OKpYXarolel MpUpoaHON cpene, MOHUMaHHuEe HEOOXOIUMOCTH HCIIOIb30BaHUS
JTOCTHXKEHUH COBPEMEHHOM ounoJioruun IS PALMOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE peniaTh JJIEMEHTapHble OWOJOTHYECKHE 3aJlayd, COCTaBISAThH
CXEMBbI TIEPEHOCA BEIIECTB U SHEPTUU B IKOCHCTEMAX (1IN MUTAHUS);

yYMEHHE BBITIOJHATH JJa0OpaTOPHBIE M MPaKTHUYECKHE paboThl, COOIIOIATH
npaBuia Ipu pabore ¢ yueOHBIM H J1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTHYECKU OIICHMBATh M HMHTEPIPETUPOBATh HH(OpPMAIUIO
OMOJIOTUYECKOTO COJIEPKaHMs, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
pa3sTUYHBIX HCTOYHUKOB (CpelcTBa MaccoBOW HH(OpManuu, Hay4IHO-
MOMYJSIpHBIE ~ MaTepHalibl), paccMaTpUBaTh TJI00aTbHBIE HSKOJOTUYECKUE
POOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UITHIO;

YMEHHE CO37aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS,
0000mass OHMOJOTHYECKYyr0 HH(POpMAIUI0 W3 HECKOJBKHUX HCTOYHHUKOB,
IPaMOTHO WCIIOJIB30BATh MOHSATUHHBIN ammapar ounosorumu.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
Ne HaumenoBauue KoanyecTBO 4acoB
DJIeKTpOHHbIe (LN (POBbIE)
n/ pa3aeyioB U TeM Konrpouabubie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE pecypchl
| nporpamMmbl padoTbI padoThI
bubmmoreka [{OK
1 b
MOTIOTHA Kak Hayxa 2 0.5 https://m.edsoo.ru/7f41c292
9 JKuBbie CHCTEMBI 1 UX 1 bu6moreka [IOK
Opra"u3amus https://m.edsoo.ru/7f41c292
3 XUMHYECKUN COCTaB U 8 1 bu6moreka [IOK
CTPOEHUE KIIETKU https://m.edsoo.ru/7f41c292
4 KuznenesTeapbHOCTD 6 bubnuorexa [JOK
KJIETKU https://m.edsoo.ru/7f41c292
PazmHoxeHue n
5 MBIV AL HOC 5 1 bu6moreka [IOK
ALY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHocts 1
6 U3MEHYUBOCTH 8 1.5 Eubmorexa ITOK
' https://m.edsoo0.ru/7f41c292
OpraHu3MoOB
Cenekuust OpraHu3MOB. bubnuoreka [JOK
7 3
OcCHOBBI OMOTEXHOJIOTHH https://m.edsoo0.ru/7f41c292
bu6mmoreka [JOK
8 P
C3CPBHOC BpEMA 1 https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO 34 0 4
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YACOB I10 ITPOTPAMME




11 KJIACC

HaumenoBanue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (L (PPOBbIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
nporpamMmbl padoThI padoTsI
1 DBOJIOINMOHHAS 18 1 bu6mmoreka [IOK
ouosorus https://m.edsoo.ru/7f41cc74
Bo3HukHoBeHue u
2 a3BUTHE KU3HU 18 05 bubmmorexa TTOK
p ' https://m.edsoo.ru/7f41cc74
Ha 3emMie
Opranusmel 1
3 OKDYKAOMIAS 10 1 bu6moreka [IOK
Pyx https://m.edsoo.ru/7f41cc74
cpena
CooOmiecTBa u
4 3KOJIOTUYECKUE 18 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
CHUCTEMEI
5 PesepBHOE Bpemsa 4 Bubmrorexa ITOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOBIIO 68 0 2.5

[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
npoBep
f1eMOro
pe3yJbT
aTa

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CpopMHUpPOBAHHOCTh 3HAHMM O MECT€ W POJU OHOJOTUM B CHCTEME
Hay4YHOTO 3HAHUS ECTECTBEHHBIX HAyK, B (DOPMHUPOBAHHH COBPEMEHHOMU
€CTECTBEHHO-HAyYHOW KapTUHBI MHUpPA M HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIC POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ounosiornu; (PYHKIIMOHATHPHOW TPaAMOTHOCTH YeNOBEKAa Il PEIICHHS
YKU3HEHHBIX 33]1a4

YMeHue packpbIBaTh COJE€p:KaHue OMOJOTHYECKUX TEPMUHOB M TOHSATHUM:
JKW3HB, KJIETKA, OpraHu3M; MeTa0o0JM3M (0OMEH BEIIECTB M MPEBpaICHUE
SHEPTHH), TOMEOCTa3 (CaMOPETYJISINsI), YPOBHEBAsI OPraHHU3aIUs >KUBBIX
CUCTEM, CaMOBOCIpPOM3BEACHHE (PEMpOAYKIHS), HACIEACTBEHHOCTD,
W3MEHUYUBOCTb, POCT U PAa3BUTHE

YMmenue wuznaratb OuoJIOTMYECKHE TEOpuHU (KJIETOYHAsl, XPOMOCOMHas,
myTainmonHas), 3akonsl (I. Mengens, T. Moprana, H.11. BaBwioBa) u
yueHus: (0 LIEHTpaxX MHOTooOpa3usi U MPOUCXOKACHUS KYIbTYPHBIX
pactenuii H.W. BaBunoBa), onpenensTh T'paHUIbI MX MPUMEHUMOCTH K
KUBBIM CHCTEMaM

VYmenune BJIaJCTh METOJaMH  HAY4YHOI'O IIO3HAHUA B ouoaoruu
(Ha6J'IIOI[eHI/Ie U OIIMCAaHHUE XHBBIX CHCTEM, IIPOLECCOB H HBHeHHﬁ;
opranusanus U IIpoOBCACHUC OHOJIOTUYECKOI0 OKCIICPpUMECHTA, BBIABMXKCHUC
THUIIOTE3bI; BBIABJICHUC 3aBUCUMOCTU MCKAY HUCCICAYECMbIMH BCIIMUNHAMU,
00BACHEHHE MOJIYYCHHBIX PE3YJIbTATOB, MCIOJIb30BAHHbBIX HAYYHBIX
HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHHUC [CJIAaTb BbIBOJAbI HAa OCHOBAaHUHU
ITOJIYYCHHBIX pGSYHbTaTOB)

YMeHue BBIIENATh CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK IPOKapUOT
U DJYKapuoT, OJHOKIETOYHBIX W MHOIOKJIETOYHBIX OPraHHU3MOB;
0COOEHHOCTH MpOILIECCOB OOMEHA BEIIECTB W NPEBPALICHHUS SHEPrUM B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOIO U 3HEPreTHYecKkoro oOMeHa,
XEMOCUHTE3a, MHTO3a, MeHO03a, OIUIOJOTBOPEHMS, Pa3MHOMKEHUS,
VH/IMBUYaJIbHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3)

YmMmenue NMPUMCHATDH NTOJIYUYCHHBIC 3HAHUA JI1 O0OBSICHEHHS] OMOJIOTHYECKUX
IIponeCCOB M HBHCHHﬁ, JJI1 OPUHATUS  TTPAKTHYCCKUX peLHeHI/Iﬁ B




MOBCETHEBHOM JKM3HM B IeNsAX oOecreyeHus Oe30MacHOCTH CBOETO
3I0POBbSI  OKPYKAIOUIMX JIIOJIEH,
IPaMOTHOTO TOBEACHUS B OKPYKAaIOLIeH MPUPOAHON cpese; MOHMMaHUE

3I0pOBbSl | COOMIOZICHUS HOPM

HEOO0XOIMMOCTH WCHOJIB30BAHUS JIOCTH)KCHUH COBPEMEHHON OMOJIOTHH M
OMOTEXHOJIOTHIA ISl PAIlMOHAIBHOTO IPUPOONOIH30BAHNUS

YMeHne pemarb 3JE€MEHTapHblE T'E€HETHYECKME 3aJa4yd Ha MOHO- H
IUTHOPUAHOE CKPEIIMBAaHHUE, CLEIUICHHOE HACIe0BaHNUe; COCTaBIIAThH
CXEMBl MOHOTHOPUIHOTO CKPEIIMBAHUS ISl TIPEICKAa3aHUsl HACIEeTOBAHMS
MIPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJIHATH J1abopaTOpHbIE U MpakTHYecKue paboThl, coOI0AAThH
MpaBuJIa MpH paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM

YMeHue KpUTHUYECKH OIEHMBaThb W HHTEPHPETUPOBATh HH(OpMAIIHUIO
OMOJIOTUYECKOTO COJEP KAHUS, BKIIIOYAIOUIYIO [ICEBJAOHAYYHbIE 3HAHUS U3
(CMH, nHay4yHO-TIOMYyJSIpHBIE MaTepuabl);
ATUYECKUE aCTIEKThl COBPEMEHHBIX HCCIEA0BAaHUN B OMOJIOTMH, METUIIUHE,

Pa3IM4YHbIX HWCTOYHHUKOB

OMOTEXHOJIOTUH

10

YMmeHue co3naBaTh COOCTBEHHbIE NMUCHMEHHBbIE M YCTHBIE COOOLICHUS,
0000m1asi OMOJIOTMYECKYI0 WH(OpPMAaNMIO0 W3 HECKOJbKUX HCTOYHHKOB,
I'PaMOTHO UCHOJIb30BATh MOHATHHHBINA annapar OM0JI0Tuu

11 KIJACC

Kon
nposep
sIeMOro
pe3yJbT
ara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHEro 001ero o0pa3oBaHusi

ChopmupoBaHHOCTh 3HAHUH O MeECT€ U pOJIM OHOJOTHM B CHCTEME
HAy4YHOTO 3HAHMSI €CTECTBEHHBIX HayK, B (POPMHPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPAa M HAYYHOTO MHPOBO33PEHHUS; O
BKJIaZIle POCCHUHCKUX U 3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Oouonoruy; (GyHKIMOHATHHOH TPAMOTHOCTH 4YeNOBEKa [UIS pEIleHUs
YKU3HEHHBIX 3a71a4

YMeHHue pacKpbhIBaTh COJACPIKAHHE OMOJIOTMYCCKUX TEPMHUHOB M MOHSTHMN:
BUJ, TOMYNALUSA, TEHO(MOHJ, DSBOIIONUS, ABMXKYIIUE CHUIBI ((aKTOpHI)
SBOJIIOIMH,  MPUCIOCOONIEHHOCTh  OPraHM3MOB,  BUA0OOpa3oBaHUE,
JKOJIOTHYECKHe  (HaKTOPBHI, MPOYLICHTHI,
pEeNyLeHThl, IeNM MHUTaHUSA, DKOJOTUYECKas MTUPaMHla, OHUOTEOIEHO3,
o6uocepa

OKOCHCTCMA, KOHCYMCHTHI,

YMenue wusnaraTh OHOJIOTMYECKHE TCOpHUU (BBOJ'IIOL[I/IOHHaH TCOpHUA 4.
I[apBI/IHa, CUHTCTHYCCKAA TCOPHUA BBOJ'IIOI_II/II/I), 3dKOHbI 1 3aKOHOMCPHOCTHU




(3apogpimieBoro  cxoacrea  K.M.  bBapa, depenoBaHMs — TIVIaBHBIX
HampaBieHuid u mytei sBomronuu A.H. CeBeprioBa, ydenust o ouocdepe
B.W. Bepnaackoro), onpenensTh IpaHUIbl UX MPUMEHHUMOCTH K YKUBBIM
crcTeMam

YMeHue BianeTh METOJaMH HAaydyHOTO TO3HAHMS B  OHOJIOTHH
(HaOmroleHUEe M OINMHUCAHHME >KUBBIX CHCTEM, IPOIECCOB U SIBIICHUU;
OpraHu3aIys ¥ MPOBEJACHUE OMOJOTHIECKOTO IKCIIEPUMEHTA, BBIIBIKCHUE
TUTIOTE3bI; BHISBJICHUE 3aBUCHUMOCTH MEXIY HCCIICITyeMbIMU BEIMYUHAMH,
OOBSICHEHUE TIOJNYYCHHBIX pPE3yJAbTaTOB, WCIOJIB30BAHHBIX HAyYHBIX
MOHATHH, TEOPUH M 3aKOHOB; YMEHHE JeJIaTh BBHIBOJBI HAa OCHOBAHHH
TIOJTyYEHHBIX PE3YJIbTATOB)

YMeHue BBbIIEHATh CYIIECTBEHHbIE MPU3HAKH CTPOECHUSI OMOJIOTMYECKUX
00BEKTOB: BHUJIOB, MOMYJSALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, PEAYLICHTOB,
OMOreo1eHO30B U AKOCHCTEM; OCOOEHHOCTH IPOLIECCOB HACIEICTBEHHOM
W3MEHYHBOCTH, €CTECTBEHHOTO otOopa, BUI000pa30BaHus,
MPUCTIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBUS SKOJOTHYECKUX (aKTOPOB Ha
OpraHu3Mbl, IEpEeHOCa BEIIeCTB M IOTOKAa DSHEPTrUU B IKOCHCTEMAX,
AQHTPONOIEHHBIX HM3MEHEHHH B  JKOCHCTEMax CBOEM  MECTHOCTH,
KpYroBOpPOTa BELECTB M OMOre0OXUMMHUYECKUX IUKIIOB B Onocdepe

YMeHue npuMeHATh MoJy4YeHHbIe 3HaHUSI ISl OOBSICHEHHUS OMOJIOTUYECKUX
MPOLIECCOB M SBJICHUM, JUIA TPHUHATUS MPAKTHUYECKUX pEUIeHU B
MOBCEHEBHOM KHM3HU B LENAX obOecrieyeHUs O€30MacCHOCTH CBOETrO
30pOBbSI U 3/I0pPOBbS  OKPYXKAIOUIUX JIIOJIEH, COONIOEHUsT HOPM
IrPaMOTHOTO TIOBEJICHUS B OKpPY)KaIoIllel MPUPOTHON cpele; MOHHUMaHHE
HEOOXOMMOCTH HCIIOJIBb30BAHUS JOCTHKEHUH COBPEMEHHON OHOJIOTUN
JUI PallOHaJIBHOTO MPUPOAOTIOIB30BAHUS

VYmenune peliatb JJICMCHTApPHBIC OuojoTHYECKHE 3aJa4yu, COCTaBJIATH
CXEMBI IIEPEHOCA BEHMIECTB U DOHEPIUU B OKOCUCTEMAX (uerm HI/ITaHI/Iﬂ)

YMeHHe BBITIOJHATH Ja00OpaTOpHbIC W MPaKTHYECKHe paboThI, COOIOAATH
npasuiia npu paboTe ¢ yueOHbIM U 1aO0OpaTOPHBIM 000PYIOBaHUEM

YMeHue KpUTHYECKH OIEHUBAaTh U HUHTEPIPETUPOBATh HH(MOPMALIUIO
OMOJIOTUYECKOTO COJEpkKaHUs, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3nuuHbiX ucToyHukoB (CMMU, HayuHO-TIOMyINsipHBIE MaTepUabl);
paccMaTpuBaTh II00ATbHBIE IKOJIOTUYECKUE IMPOOJIEMbl COBPEMEHHOCTH,
(hopMHpOBAThH MO OTHONIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO
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YMeHnue co3naBaTh COOCTBEHHBIC NHUCHMEHHBIC U YCTHBIC COO6H_ICHI/I${,
060611.[351 6I/IOJ'IOFI/I‘-ICCKyIO I/IH(l)OpMaLII/II-O N3 HCCKOJIbKHMX HWCTOYHHUKOB,
T'paMOTHO HUCIIOJIL30BATb MMOHATANHBIN arrapar Omosorun




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

buonorus kak Hayka

1.1

Buonorust — Hayka o xuBoii npupone. Pons Guonoruu B hopMupoBaHUN
COBPEMEHHOM HayuyHOU KapTuHbI MUpa. CucTemMa OMOJOrHYeCKUX HaYK

1.2

Metonpl TO3HaHMS JKUBOM MpHUpoOAbl (HAOIIOAEHHE, OSKCIIEPUMEHT,
OTIMCaHWe, U3MepeHue, KiIaccu(uKaIus, MOICITUPOBaHUE, CTATUCTHYECKAs
00paboTKa JAHHBIX)

JKuBBIe cucTeMBI 1 HX opraHusanusa

2.1

XKusble cucrembl (OMOCHCTEMBI) KaK MpeAMET H3Y4€HHUs OHOJIOTHH.
CBoiicTBa OMOCHUCTEM U UX pa3HOOOpa3ue

2.2

YpoBHM  opraHuzanuud  OMOCHCTEM:  MOJIEKYJISIPHO-T€HETUYECKH,
KJIETOYHBIM, OPraHU3MEHHBIN, MOMYJAIMOHHO-BUIOBON, 3KOCHUCTEMHBIN,
6uochepHbIit

XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUN COCTaB KJIETKH. XUMHYECKHE 3JIEMEHTBI: MaKpPOIJIEMEHTHI,
MHKpOd3JIeMeHThl. Bonma uw muHepanbHbie BemecTBa. MYHKIIMHA BOIBI H
MHHEPaJIbHBIX BEIIeCTB B KiIeTKe. [loanepkanne ocMOTHYECKOTO Oaanca

3.2

benku. CoctaB u cTpoeHne 06eIK0B. AMUHOKHUCIOTHI — MOHOMEDPHI OEITKOB.
He3ameHnnMble U 3aMEHMMbIE aMUHOKHMCIIOTBL. AMHHOKHUCIIOTHBIM COCTaB.
YPOBHU CTPYKTyphl O€JIKOBOW MOJIEKYNbl (IIEpBUYHAS, BTOpPUYHAs,
TpeTUYHAs U YETBEPTUYHASI CTPYKTypa). XHUMHUUYECKHUE CBONCTBA OENKOB.
buonorndeckue GyHKIUU OCIIKOB.

®epMeHThl — Ouosiornueckue Kkarainuzatopel. CrpoeHue depMeHrTa:
aKTUBHBIM  LEHTp, cyOctpatHas  crneuuduyHocts.  KodepMmeHTsI.
Buramunbl. Otnnuns pepMeHTOB OT HEOPraHMYECKHUX KaTallu3aTOPOB

3.3

VYrneBoasl: MoHOcaxapuabl (Thoko3a, pubo3za U Ae30Kkcupubo3a),
JMcaxapuibl (caxaposa, JIaKTo3a) W TNOJIMcaxapuabl (Kpaxmall, TJIHUKOTEH,
1eJUTF0II03a). bruosnoruueckue GpyHKIMK yriieBOI0B.

Jlunuapl:  TPUCIHIEPHIbL, cTepouibl, (ochommmuapl. [mapoduibHO-
ruapodoOHbIe cBolicTBa. buonorunveckue ¢yHkuu nunuaoB. CpaBHEHHE
yTJI€BOJIOB, OCIKOB M TUMUAOB KaK HCTOYHHUKOB YHEPTUU

3.4

Hyxneunoseie xucnotsl: JHK n PHK. Hykneotuael — MoHOMEpBI
HYKJIeMHOBBIX kucaoT. Ctpoenue u ¢pynkiun JAHK. Ctpoenue u ¢pyHkuuu
PHK. AT®: crpoenue u pyHkuum

3.5

]_II/ITOJ'IOPI/IH — HayKa O KIICTKC. Knerounas TCOpU:. MeTtoapl N3Y4YCHUA
KJIICTOK




3.6

Knerka kak menoctHas jxuBasg cucrema. OOmue MNpHU3HAKH KIIETOK:
3aMKHyTass HapykHas MemOpana, Mosekynbl JIHK kak renermueckuit
anmnapar, CUCTeMa CUHTe3a OeJka

3.7

Tunel KiIeTok: 3ykapuoTHyeckas U mpokapuotnyeckas. OcoOeHHOcTH
CTpO€HUSl NpoKapuoTHyYecKoW kieTku. KiierouHas creHka OakTepuil.
Crpoenue 3ykapuoTU4YecKor KieTKu. OCHOBHBIC OTJIMYMS PACTHUTEIBHOM,
KUBOTHON ¥ TPUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAsI CTEHKA, TTTUKOKAIMKC, UX
¢byakumu.  Ilnasmatuueckas wMemOpana, €€ cBoWcTBa U (YHKIIHH.
Hurtonnasma u e€ opranouasl. OJHOMEMOpaHHbIE OPraHOW[bI KIIETKH:
supomnazmatudeckas cetb  (OIIC), ammapar ['onbmKu, JTHU30COMBI.
[TomyaBTOHOMHBIE ~ OpPraHoOWbl  KJIETKH: MHUTOXOHAPHH,  TUIACTHBI.
[TpoucxoxaeHne MUTOXOHpUi U TuTacTua. Buael mnactua. HememOpanubie
OpraHOW/bl KIJIETKUA: PUOOCOMBI, KJICTOYHBIN IICHTP, PECHUYKH, JKT'YTHUKH.
OYHKIMKA OPraHOMIOB KIETKU. BrimtoueHus

3.9

SAnpo — perynsaropHsiii neHTp KieTku. CTpoeHue sapa: suepHast 000s104Ka,
KapuoIiuiasMa, XpoMaTuH, AAPBIIIKO. XpOMOCOMLI

3.10

TpancnopT BEMECTB B KIIETKE

}KI/I3H6I[65[TGJ'IBHO CTh KJIICTKH

4.1

OOmeH BemecTB, WM MeTaboIM3M. ACCUMUIIAINS (TUTACTHYECKUT 0OOMEH)
U JUCCUMWIAIUA (PHEPreTHYeCKuid OOMEH) — JBE CTOPOHBI E€IMHOTO
nporecca Meraboau3ma. Tumbl oOMEHa BEIIECTB: aBTOTPO(HBIA H
rerepotpodHbiii. Pons depmMeHTOB B 00OMEHE BEIISCCTB M IPEBPAIICHUH
SHEPIHUHU B KJIETKE

4.2

®otocunTe3. CBeroBas u TeMHOBas (asbl  (ortocuHTe3a. Peakiuun
dhoTocunTe3a. DPhekTuBHOCTL (hoTOCHHTE3a. 3HaUeHUe (PoTocHHTE3a s
XKHU3HU Ha 3emuie. BnmsHue ycrnoBuil cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
TIOBBIIICHUS €T0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUIA.

XeMocuHTe3. XeMOCHHTE3UpYyIolue OakTepuu. 3HAUYeHHE XEMOCHHTE3a
JUIS )KU3HU Ha 3eMIie

4.3

:‘)HepreTI/I‘IeCKI/Iﬁ 0OMEH B KIIETKE. Pacmiennenue BCIICCTB, BBIACIICHUC U
AKKYMYJIIMPOBAHHUEC SHEPIrUuu B KIICTKC. OTanel QHCPICTHYCCKOI'O obOMeHa.
I'mukonms. EpO)KeHI/Ie n €ro BHUABI. KI/ICHOpO,Z[HOG OKHUCJICHUC, HWIIN
KJICTOYHOC AbIXaHHUC. 9(1)(1)CKTI/IBHOCTB SHECPreTUICCKOTO oOMeHa

4.4

Peakiun marpuuHoro cuHte3a. ['enermueckas uHpopmanus u JHK.
Peanuzanus renernyeckoit nHdopmanuu B kinerke. ['eHeTnueckuil kox u
ero corcrta. Tpanckpunuus — Marpuunslii cuHre3 PHK. Tpanciauus —
o6uocunre3 Oenka. Koaupoanume amuHOkuciaor. Pome pubocom B
O6rocuHTe3e OenKa

4.5

Hexnerounsie (GopMbl *U3HH — BUpPYCHl. McTOpusi OTKpHITHS BHUPYCOB




(A.1. HBanoBckuii). OCOOECHHOCTH CTPOCHHUS U >KU3HEACSTEIBHOCTHU
BUpYycoB. bakrtepuodaru. bonesHu pacTeHHii, KUBOTHBIX M YEIOBEKA,
BbI3bIBa€Mble BUpycamMu. Bupyc ummyHoneduuurta uenoBeka (BUY) —
Bo30ymutens CIIM/la. IlpodumakTika pacnpoCTpaHEHUs BHPYCHBIX
3a00J1eBaHU

PasMHOkeHNE 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

KieTouHblii UK, WU KU3HEHHBIA MUK KIeTKH. MHTepdasza u MHTO3.
[Ipoueccrl, mporekatomme B uHTEpdaze. Perumkanuss — peaxmus
marpuyHoro cuHTeza JJHK. Ctpoenne xpomocom. XpoMOCOMHBINM HAOOP
— KapuoTun. JIMIIOMAHBIH M TalJOUJIHBIM XPOMOCOMHBIE HaOOpHI.
Xpomatuasl. [{luronornyeckne 0CHOBBI pa3MHOKEHHS M MHIUBUYaJIbHOIO
pa3BUTHUS OPTaHU3MOB.

Jenenue knetkn — muto3. Ctaauu muto3sa. [Ipoueccel, mpoucxoasmye Ha
Pa3HBIX CTAJAUIX MATO3a. BHOJIOTMYECKHIT CMBICII MUTO3a

5.2

®dopMbl  Pa3MHOXKEHHS OPTaHU3MOB: O€Crojoe W TMOoJoBoe. Bus
0ecrosioro pa3MHOXKEHMS: JIeJIEHWE HaJBO€, IOYKOBAaHHE OJIHO- U
MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHME, BETeTaTUBHOE PAa3MHOXKEHHE.
HckyccTBeHHOE KIIOHMPOBAHNE OPraHU3MOB, €T0 3HAUEHUE /ISl CEJIEKIINU

5.3

[TonoBoe pa3MHOMXKEHHUE, €ro OTIIMYUS OT OECIIOJI0TO.

Meiio3. Cranuun Meito3a. IIporeccel, mpoucxoasiue Ha CTaAusIX Meio3a.
[ToBenenue xpomocom B Meiio3e. Kpoccunrosep. buosornyeckuii cMbIci U
3HaUYCHHE MeHo3a

5.4

l'amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Yy JKHUBOTHBIX.
[TonoBbie >xene3pl: CeMEHHUKU U sUYHUKU. OOpa3oBaHHEe WU pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CrepMaTo30u, SHleKIIeTKa) — CliepMaToreHes u
ooreHe3d. OCOOEHHOCTM CTpOEHHUS SHIEKIETOK W CIEePMaTO30MI0B.
OmnonotBopenue. [lapreHorenes

5.5

NupuBunyaneHoe pasButHe (OHTOreHE3). OMOpPHOHAJIBHOE pPa3BUTHE
(omOpuorene3). OTambl SMOPHOHATBHOIO PAa3BUTUS Y IMO3BOHOYHBIX
KUBOTHBIX: JPOOJICHUE, racTpysnus, opranoreHes. [loctamOproHambHOE
pa3BuTHe. THIBI TOCTIMOPHUOHAIBHOTO Pa3BUTHS: TPSMOE, HEMPsMOe
(mmurHOYHOE). BnusiHME cpeabl Ha pPa3BUTHE OPraHU3MOB; (AKTOPBHI,
CIOCcOOHBIC BBI3BIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pazButue pactenuii. OHTOreHe3 LIBETKOBOTO PAaCTEHUS: CTPOCHHUE
CEMEHH, CTaJNH Pa3BUTUS

HacneacTBeHHOCTh M H3MEHYUBOCTD OpraHnu3MoOB

6.1

Hpe;[MeT n 3aadyu TCHCTHKH. I/ICTOpI/I}I pa3BUTHA TCHCTHKHU. Bknan
pOCCHfICKHX n 3apy6e)KHBIX y‘IéHHX B Pa3BUTHC TI'CHCTUKHU. MeTto bl
T'CHCTUKHU (FI/I6pI/I,[[OJ'IO FI/I"ICCKI/II\/'I, HHTOFGHCTH‘ICCKHﬁ, MOJICKYJIAPHO-
TeHeTquCKHﬁ). OcHOBHBIC TCEHETHUYCCKHE IOHATHUS. [ eHeTHueckas
CHUMBOJIMKA, UCIIOJIb3YyEMas B CXCMaX CKpCH_[I/IBaHI/Iﬁ




6.2

3aKOHOMEPHOCTH  HACJIEJJOBAHUS  MPHU3HAKOB, yCTaHOBIECHHblE [
Mennenem. MoHOTHOpUIHOE CKpeIIMBaHWE. 3aKOH eAMHOOOpa3us
ruOpuIoB TepBOro TOKosieHUs. llpaBuino JOMUHHpOBaHHUA. 3aKOH
paciierieHus Mpu3HakoB. [ unore3a uuctoTsl ramer. [lonHoe u HemoHOE
JOMUHHUPOBAHHE.

JuruOpupHoe  CKpemuMBaHHWe. 3aKOH HE3aBUCHMOIO  HACJeIOBaHUS
IMPU3HAKOB. HHTOFCHGTI/I‘ICCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpCUIMBaHM.
Ananusupyrouiee  ckpemuBaHue. Vcnosib30BaHME — aHATU3UPYIOLIETO
CKPEUIMBAHMSI JUIS OTIPEJICIIEHNUS] TEHOTHIIa 0COOH

6.3

CuemnieHHoe HacnefoBaHue mnpuszHakoB. Pabora T. Moprana 1o
CLICTUICHHOMY HacJIe/IoBaHUIO0 TI'eHOB. HapylieHue cremieHus I'eHOB B
pe3ynbTaTe KpOCCHMHIOBEpa. XpPOMOCOMHAas TEOpHUsS HACJIEICTBEHHOCTH.
I'eneTnyeckue KapThl.

I'enernka nmosa. XpoMOCOMHOE ONpeieNIeHHE 1MoJjia. AyTOCOMBI U MOJIOBBIE
xpomMocoMmbl.  ['oMorametrHele W TeTeporaMeTHble  OpPraHU3MBL
HacnenoBanue npu3HaKkoB, CIEIUIEHHBIX C M10JIOM

6.4

N3MeHYnBOCTS. Bunbr W3MEHYMBOCTH: HEHACJIeICTBEHHAS u
HaclencTBeHHas. Ponb  cpenbl B HEHACIEICTBEHHOW W3MEHYUBOCTH.
XapaktepucTuka MOAU(PUKAIIMOHHON W3MEHYMBOCTH. BapuanmoHHBIN psij
1 BapualMoHHas kpuBas. Hopma peakunu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE  MPHU3HAKK W HX HopMma peakuur. CBoOMCTBa
MOJIU(PHUKATMOHHON U3MEHYUBOCTH

6.5

HacnencTBeHHas, WM INeHOTHUIIMYECKAs, M3MEHUYMBOCTh. KoMOMHATHBHAS
W3MEHYUBOCTh. Melo03 M TIOJIOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTH. MyTallMOHHAss M3MEHYMBOCTh. Kitaccudukarus mMyTtammii:
TE€HHbIE XPOMOCOMHBIE, T'e€HOMHBIC. YacToTa W TPHUYMHBI MYTallUi.
Myrtarennbie (pakTOpbl. 3aKOH TOMOJIOTHYECKHUX PSAJOB B HACJIECICTBEHHOU
m3meHunBoctr H.M. BaBuiiopa

6.6

I'enetnka degoBEKa. KapI/IOTI/Il'I yesioBeka. OCHOBHEBIC METOJAbI I'€CHCTHUKU

YCJIIOBCKA: reHeaHOFquCKHﬁ, 6J'II/I3HCLIOBBII71, HHTOFGHGTHHGCKHﬁ,
6HOXHMH‘I€CKHI>1, MOJICKYJISIPHO -TeHECTHYCCKUH. COBpeMeHHOG
OIIPCACIICHUC I'CHOTHIIA: INOJIHOTCHOMHOC CCKBCHHUPOBAHUC,

TCHOTUIIMPOBAHUC, B TOM YHUCJIC C IIOMOIIBIO HHP'&H&J’II/I?»B..
HacnencrBennnie 3a0071€BaHUs YeJIOBEKa: I'€HHBIE 6OHG3HI/I, 0one3HU C
HaCJIEICTBEHHOM npeaApacnoJIO)KCHHOCTBIO, XpPOMOCOMHELIC 0O0JIe3HHU.
CoMaTuyeckue u IFCHCPATHBHBIC MYTAllUH. HpI/IHI_II/IHLI 3A0POBOTO 06138.38.
KHN3HH, TUAIrHOCTHUKHU, HpO(i)I/IJ'IaKTI/IKI/I U JICUCHUS T€HECTUUYCCKUX OOJIE3HEH.
Meauko-TeHETUYECKOE KOHCYJIbTUPOBAHUC. 3HaueHHe MEIUITUHCKON
TCHCTUKHU B IMPCAOTBpAIICHUN H JICUCHUNW T'CHCTHUYCCKUX 3a00JIeBaHMI
YCI0BCKa

CeHeKL[I/IH OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTUH




7.1

Cenekuus Kak HayKa M MPOIECC. 3apOKICHUE CEJIEKIIMU U JOMECTUKALIMSL.
Yuenne H.M. BaBwioBa o IeHTpax NPOUCXOXKICHUS M MHOTOOOpasus
KYJIbTYpPHBIX pacTeHUU. LIeHTphl MPOUCXOKACHUS JTOMALIHUX >KUBOTHBIX.
Coprt, nopoja, mramm

7.2

CoBpeMeHHbIE METOBI CeIeKIMU. MacCOBBI U WHAWBHUIYaTbHBIH OTOOPHI
B CEJIEKUMM  pacTeHHH u  KUBOTHbIX. OlleHKa  3KcTepbepa.
biuskoponcTBeHHOE  CKpelMBaHWe — HWHOpuAMHT. Ywucrtas JUHHSL.
CkpemuBanue 4YHCTHIX JUHHNA. [erepo3uc, wiam THOpUIHAS CHIIA.
Hepoacteennoe ckpemmuBanue — ayropuauar. OtnanéHHas TuOpun3ams
n e€ ycrnexu. VMCKyCCTBEHHBI MyTareHe3 M IOJYYEHHE IOJIMILIOUIOB.
JIOCTIKEHMS CeNIEKIIMN PACTEHMI, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buortexHonorus kak orpaciib mIpou3BOACTBa. ['€HHas WMHXKeHepus. DTambl
co3ganus pekomOuHanTHoil JIHK u Tpancrennsix oprannsmoB. Kierounas
nHxKeHepusa. Kietounele KynbTypbl. MHMKpPOKIOHAJIBHOE pPa3MHOKEHHE
pactenuii. KiloHnpoBaHue BBICOKOIPOIYKTUBHBIX CEIbCKOXO35MCTBEHHBIX
OpraHu3MoOB. OJKOJIOTHYECKHME U JdTHdeckue mnpobdiempl. I'MO —
TeHEeTUYECKU MOIU(UIIPOBAHHBIE OPTaHU3MBbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

DBOJIFOIIMOHHAS OMOJIOT U

1.1

DBOJIIOITMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CaueTenbcTBa SBOMIONMU. [lageoHTOOrMYEeCKHEe: MOCIEA0BATEILHOCTh
MOSIBJICHUS BUJIOB B MAJICOHTOJIOTHYECKOM JICTOIIUCH, MTEPEX0IHBIE (hOPMBI.
buoreorpaduueckue: cxonctBo u paznuune dayH U Giop MaTEPUKOB U
OCTPOBOB. DMOPHOJIOTHYECKUE: CXOJICTBA U Pa3INiMsi SMOPHOHOB pa3HBIX
BHUJIOB TI03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE: TOMOJIOTHYHBIC,
aQHAJIOTUYHBIC, PYIUMEHTApHBIC OpTaHbl, aTaBU3MbL. MOJIEKYISIPHO-
OMOXHMMUYECKHE: CXOICTBO MEXAHM3MOB HACIEACTBEHHOCTH M OCHOBHBIX
MeTabOoIMYECKUX IMyTeH Yy BCEX OPraHu3MOB

1.2

Opoumoronnas teopus Y. JlapBuna. IIpeArnochbUTKd BO3HHUKHOBCHHS
JapBUHK3MA. JIBWXKYyIME CHJIBI  3BOJIIOIMM BHIOB 10  JlapBUHY
(M30BITOYHOE  pa3sMHOKEHHWE  TMPH  OTPAHUYCHHOCTH  PECYPCOB,
HeomnpenenéHHasl ~ M3MEHYMBOCTh,  OOphOa  3a  CYIIECTBOBAHWE,
€CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast teopust sBomtoiuu (CTD) u ocHOBHBIE €€ TOJOKEHUSI.
MukposBomtonus. [Tonynsuus kak eIMHULIA BUAA U SBOIIOLUN

1.4

JBuxymue cuibl ((hakTophl) HBOJIIOLMHK BUAOB B IpUpojie. MyTallmoOHHBIN
Mpolecc W KOMOMHATHBHAs W3MEHUYUBOCTH. [lOMyNsIMOHHBIE BOJHBI U




apeiip renoB. WM3omsums wu  wmurpauus. EcrectBeHHBIE 0TOOpD —
HanpaBJISIOMKK GakTop 3BooIHMU. POPMBI €CTECTBEHHOTO 0TOOpA.
[TpucrocoOIeHHOCTh OPraHU3MOB KakK pe3ylbTaT 3SBOJIONUH. [Ipumepsl
pUCTIOCOOICHNH Y OpraHu3MOB. ApoMop(O3bl U HANOATANTAIIH.

Bun wu BupooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (OPMBI
BUI000pa30BaHus: Teorpauueckoe, IKOIOTHISCKOE

1.5

Makposomtonusi. PopMmbl  3BOJIOLUUU:  (QUIETHYECKasd, JAWBEPreHTHas,
KOHBEpreHTHas, napauiensHas. HeoOpatuMocTs 3BoIOIMN

Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3eMJie

2.1

JloHaydHble MpENCTaBICHUA O 3apOXKJICHHM XKH3HU. HaydHble rHUmoTessl
BO3HUKHOBEHHS KU3HHU Ha 3emiie: aOMOreHe3 U MaHCIepMus. XUMUYeCcKas
ABOJIONNS. DKCIIEPUMEHTAIBHOE TIOATBEPKICHUE XUMUYECKON IBOJIFOITHH.
Hauanpapie »Tamer Owosoruueckoi sBosormu. ['umoresa PHK-mmpa.
[TepBrie KIeTKH ¥ UX 3BOJIIOIUSL. POPMUPOBAHNE OCHOBHBIX T'PYIII KUBBIX

OPraHu3MoOB

2.2

PasButne xu3HM Ha 3eMiie o 3paM U nepuogam. Karapxeil. Apxeiickas u
npoTepo3oickas Ipbel. [lameosoiickas spa U €€ mepuoaspl: KeMOPUHCKHIA,
OPAOBUKCKUM, CUITYPUUCKUN, NEBOHCKUH, KAMEHHOYTOJIbHBIM, TEPMCKUM.
Me3so3oiickas 3pa U €€ MepHoIbl: TPUACOBBIN, IOPCKUNA, MEIOBOM.
KaiiHo3oiickass 2pa u €€ Tepuoabl: MAJICOr€HOBBIA, HEOT€HOBBIH,
AHTPONOIr€HOBBIN. XapaKTEepPUCTUKA KIIMMATA U T€0JOrMYECKUX MPOLIECCOB.
OcCHOBHBIE 3Tanbl 3BOJIIOIUM  PACTUTEIBHOTO M KUBOTHOTO MHpA.
ApoMopdo3bl 'y pacTeHHl U KUBOTHbIX. llosiBieHue, pacuBer u
BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB

2.3

Cucrema OpraHHM4YCCKOIro MHpa KaK OTpPaXCHHUE OSBOJIIOIHH. OcHOBHEBIE
CUCTCMATUYCCKHNC I'PYIIIIBI OPIraHu3MOB

2.4

DBOIOLMS YeTIoBeKa. AHTPOIONIOTHS KaK Hayka. Pa3BuTue npeacraBneHuit
0 TPOUCXOXKICHUM 4YeloBeKa. MeToapl HW3ydeHHUsi aHTPOIOreHesa.
CxoncTBa ©  pa3nuuusi YeloOBeKa U OKUMBOTHBIX. (CuHcTeMaTHYecKoe
MOJIO’KEHUE YeJIOBEKa.

JBuwxymue  cuibl  (dakTopbl) — aHTpomoreHesa.  HacienctBenHas
U3MEHUYUBOCTh U €CTECTBEHHBIM 0TOOp. OOLIECTBEHHBIN 00pa3 KU3HHU,
W3TOTOBJICHUE OPYIUH TpyZAa, MBILIJIEHUE, PEYb

2.5

OcHOBHBIE CTaAMM M BETBU OHBOJIOLMU 4YEJIOBEKA: AaBCTPAJIONUTEKH,
UYenosek yMmensiil, YenoBek mpsaMoxonauui, YenoBek HeaHAEPTaIbCKUH,
YenoBexk  pasyMHbId. Haxogku  MCKOMAeMbIX  OCTAHKOB,  BpPEMs
CYIIECTBOBaHMs, 00JacTh pacrnpocTpaHeHHs, O0BEM TOJIOBHOTO MO3Ta,
00pa3 KU3HU, OPyIHs




2.6

Yenoseueckne pacbl. OcHOBHblE OOJIBIIME PAChl:  €BPOIEOUTHAS
(eBpasmiickasi), HErpo-aBCTpaJOHaHAs (IKBATOPHAJIbHAS), MOHTOJIOUIHAS
(azuaTcko-amepuKkaHckas). UepTsl TPHUCIIOCOOJICHHOCTH MPEICTaBUTENICH
YEJIOBEUECKUX Pac K YCIOBHUSM CYLIECTBOBaHMS. EAMHCTBO YEIOBEUYECKUX
pac. Kputuka pacuzma

Opranu3Mbl 1 OKpyXarolas cpea

3.1

DKOJIOTHSI Kak Hayka. 3aJadyd  ©  pasfeibl  JIKOJOTHU. MeTosl
IKOJIOTHYECKHUX HCCIEAOBAHUNA. DKOJOTHYECKOe MHpOBO33peHHe. Cpempl
O6I/ITaHI/I$I OpFaHI/I?;MOBI BOJHaA, HaSGMHO-BOSI[yHIHaSI, IIOYBCHHAsI,
BHYTPUOPraHU3MEHHAs

3.2

Oxonornueckue ¢akropel. Kiaccudukanus skoornueckux (HakToOpoB:
abuoTudeckue, OMOTHYECKHE U aHTPOTIOTeHHBIC. JIeCTBHE 3KOJIOTHIECKIX

(hakTOpOB Ha OPTraHU3MBI

3.3

Abunotuueckue (bakTopsI: CBET, TeMIlepaTypa, BIIQYKHOCTb.
®dotonepuoan3M.  [lpucmocobiieHusi  OpraHU3MOB K JICHCTBHIO
abuoTtuyeckux ¢pakTopoB. bruosornyeckue puTMsel

3.4

buotnueckue  ¢dakropsl.  Buapl  OMOTHYECKHMX ~ B3aUMOJEHCTBHUIL:
KOHKYPEHLIUS, XHUIIHUYECTBO, MapasuTH3M, MYTyaJu3M, KOMMEHCAIH3M
(Hax7IeOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIN3M, HEUTpaIu3M. 3HaAUCHUE
OMOTHYECKUX B3aUMOJCWCTBUN JJIsi CYIIECTBOBAHUS OPraHW3MOB B
MIPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XapaKTCPUCTUKU IIOIIYJIALIUHA. OCHOBHBIC TIOKa3aTeIH
MOMmyJIAluu:  4YHUCICHHOCTb, IINIOTHOCTb, POXIAAEMOCTb, CMCPTHOCTD,
IMPpUPOCT, MUT'pALTUSL. ]_II/IHaMI/IKa YHUCJICHHOCTH IOITYJIAIUNA 1 eé perysinusa

COO6H.[CCTBa " 3KOJIOTMYCCKUE CUCTEMBI

4.1

Coo011ecTBO OpraHu3MoB — OuoreHo3. CTpyKTypbl OHOIICHO3a: BUIOBas,
POCTPaHCTBEHHAs, Tpodudeckas (rumieBas). Buabi-nomuaanTel. CBs3U B
OHOLIEHO3E

4.2

Dkonorudeckre cucreMbl (dkocuctemsbl). [lonstue 06 3kocucremMe u
OuoreoleHo3se. OyHKIMOHAIbHBIE KOMIIOHEHTBI HKOCUCTEMBI:
IPOIYIEHTHl, KOHCYMEHTBI, peAyleHThl. KpyroBopoT BemIEeCTB U MOTOK
SHEpPrUuM B IKocucTeMe. Tpoduueckue (MHUIIEBBIE) YPOBHU SKOCHCTEMBI.
[Mumessie nenu u cetu. OCHOBHBIE MOKAa3aTeNId 3KOCUCTEMBI: OHMoMacca,
OPOOYKLHA. OKOJOTUYECKUE TNHPaMUABL: NPOAYKLHH, YHCIEHHOCTH,
6uomaccbl. CBOHCTBa 9SKOCHCTEM: YCTOMYMBOCTb, CAMOPETYISLHNA,
pazsutue. Cykueccus

4.3

[Ipupoanble S3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOIO
WJIM IIMPOKOJIMCTBEHHOTO JIECa.




AHTpPOIIOTEHHBIE  AKOCHUCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBL.
buonornueckoe M XO3SMCTBEHHOE  3HAYECHHUE  arpodKOCUCTEM U
ypOOIKOCUCTEM.

buopasnoobOpaszue kak ¢akrop ycroiumBocTd 3KocucteM. CoxpaHeHHe
OMOJIOTMUECKOTO pa3HOOOpa3us Ha 3emiie

VYuenue B.M. Bepnaackoro o 6uocdepe. I'panutipl, cocraB u CTpyKTypa
ouocdepsl. Kusoe BemiectBo u ero QyHkmuu. OcobeHHOCTH OMOcheps
Kak TIyo0anbHOM 3KocHCcTeMbl. J[MHaMHUYecKoe paBHOBECHE M OOpaTHas

44 cBs3b B Onocdepe. KpyroBopoThl BEmECTB U OMOTCOXMMUYECKUAE ITUKIIBI
a7eMeHTOB (yriaeposia, a3ota). 30HAIBHOCTh Orochepbl. OCHOBHBIE OMOMBI
CyIIN
UenoseuectBo B Onocdepe 3emsd. AHTPOTIOTEHHBIE HW3MEHEHHUS B
45 ounocdepe. ['MoGanbHBIE SKOJTOTUUECKHIE TIPOOIIEMBI.

OcHOBa palMOHAJILHOTO YIPAaBJIECHUS MPUPOIHBIMH pecypcamMu U HUX
rcnosib3oBaHue. J{oCTKeHns: OMOJIOTHH U OXPaHa MPUPOIbI




