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NOACHUTEJIbHAS 3AIIMCKA

Ilpn paszpaboTke Mporpammel MO OHOJIOTMM TEOPETUYECKYIO OCHOBY A OIMpEAENCHHUs MOAXOAOB K (HOPMHPOBAHUIO
comepxaHus  ydeOHoro mpeamera «bmomorms»  cocraBmiM:  KoHIenTyaiubHele —monoxkenus PIroOC  COO o
B3aHMOOOYCIIOBIEHHOCTH II€Iel, COAepKaHUs, pe3ylbTaToB o0ydeHHs U TpeOOBaHMII K ypOBHIO MOATOTOBKH BBITYCKHHUKOB,
MONOKEHUsT 00 OOmMX IeNIX W NPUHIOUIAX, XapaKTEepU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpPEIHEro OOIIero
obpaszoBanusi B Poccuiickoit Denepanun, a TakKe MOJOKEHUS O crenuduke OHOIOrHH, €€ 3HAUYCHHH B MO3HAHHU JKHBOU
IOpUPOABl U OOECIEeUYeHHH CYLIECTBOBAHHUs 4YeloBedeckoro odmiecTBa. COrnacHO Ha3BaHHBIM MOJIOXKEHHUSM, ONpeeTIeHBI
OCHOBHBIE (DYHKIHH IIPOTPaMMBI 10 OHOJIOTHH U €€ CTPYKTypa.

IIporpamma mo Ouonoruu maéT MPENCTaBICHHE O LEsX, 00 oOmield cTparerun oOydYeHWs, BOCHHTAHHUA U PAa3BUTHL
oOydarommxcsi cpelncTBaMm ydeOHoro npenmera «buororus», ompemenser o0s3aTeNbHOE HPEIMETHOE COAEpXKAaHHE, €ro
CTPYKTYpY, pacmpelielieHHe Mo pa3fenaM M TeMaM, PeKOMEHIYEeMYIO IOCIe0BAaTETbHOCTh M3yUeHUs] ydeOHOro MaTepuaia C
Y4ETOM MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTHKH 00pa30BaTENbHOIO IIPOIECca, BO3PACTHBIX OCOOEHHOCTEH
oOydJarommxcs.

B mporpamme mo 6uonOTHMM TaKKe YYHTHIBAIOTCS TPeOOBaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM, METAMpPEIMETHBIM U
HpeIMETHEIM pe3ylbTaTaM 00ydeHHs B ()OPMHUPOBAHMH OCHOBHBIX BHIOB y4eOHO-TIO3HABATENBHON IeATeIbHOCTH/yIeOHBIX
JIEHCTBHI 00YJarOIHUXCs IO OCBOCHHIO COJEP)KaHHsI OMOIOTHYECKOTO 00pa30BaHusl.

B mporpamme mo 6monoruu (10-11 ximaccsl, 6a30BBIil ypOBEHb) peaan30BaH NPHHIUI NPEEMCTBEHHOCTH B M3yUCHUH
6uonorun, Onarogaps yeMy B HEH NpocMaTpHBaeTCs HAIPABICHHOCTh HAa Pa3BUTHE 3HAHUH, CBA3AHHBIX C ()OPMHPOBAHUEM
€CTECTBEHHO-HAyYHOTO MHPOBO33PEHMS, [IEHHOCTHBIX OPUEHTALMH JIMYHOCTH, HKOJIOTMYECKOTO MBIIIICHHS, IPEICTAaBICHUH O
3I0pOBOM 00pa3e XHM3HH U OCpeKHBIM OTHOLIEHHEM K OKpYyKaromed mpupoaHod cpeme. [losTroMy Hapsgy ¢ u3ydeHHEM
001Ie0HOIOTMIECKUX TEOPHH, a TAKKe 3HAHUH O CTPOCHUH JKMBBIX CHCTEM Pa3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX POTEKAIOIINX
B HHX IIPOLIECCOB B IIPOrpaMMe 0 OHOJIOTHH YIEIeHO BHUMaHKE UCIIONB30BaHHIO TIOJyYEHHBIX 3HAaHHUI B IIOBCETHEBHOM KU3HH
JUIL peIIeHUs] TNPUKIAAHBIX 337ad, B TOM 4HCIE: NPO(QUIAKTUKY HACIEICTBEHHBIX 3a00JeBaHMII YelOBeKa, MEIHKO-
TEHETHYECKOr0 KOHCYJIbTUPOBAHUs, OOOCHOBAHMS SKOJIOTMUYECKH LIEJIECOO00Pa3HOro IMOBEICHUS B OKPYXKAIOLIEH HPHPOIHON
cpene, aHaNM3a BIMSHHS XO3SHCTBEHHON [EATENBHOCTH YEJIOBEKAa HAa COCTOSHHE IMPHPOAHBIX M HCKYCCTBEHHBIX KOCHCTEM.
VYcunenne BHUMaHHS K NPUKIAJHON HaIpaBIEHHOCTH y4eOHOro mnpenmera «buonorus» NpoanKTOBaHO HEOOXOJHUMOCTEIO
obecriedeHnsl YCIOBHH JUI pEUIeHHs OIHOW W3 aKTyalbHBIX 3alad IIKOJIBHOTO OHMOJOTHMYECKOTO 0O0pa3oBaHHs, KOTOpas
npennosaraeT GopMHpOBaHHE y OOYYArOLIMXCSl CIIOCOOHOCTH aJalTHPOBAThC K MU3MEHEHMSM JAMHAMHYHO Pa3BHUBAIOIIETOCS
COBPEMEHHOT'0 MHpa.

Buonorust Ha ypoBHe cpemHero odmiero oOpa3oBaHHs 3aHUMaeT BakHOe MecTo. OHa oOecneynBaeT (GOPMHPOBAHHE Y
oOyJaromyxcsi IPEICTaBICHUH O HAydHOH KapTMHE MHpa, paclupseT W 00o0IaeT 3HaHUA O JKMBOW mpHupoxe, &
OTJINYUTENBHBIX IPU3HAKAX — YPOBHEBOH OpPraHM3alUK U YBOJIOINH, CO3AAET YCIOBHUS JJIsI: O3HAHUS 3aKOHOB SKHBOH IPHPOAEL,
¢opMupoBaHus (QYHKIHOHAIBHOM I'pPaMOTHOCTH, HaBHIKOB 3JI0POBOTO M 0Oe30macHOro o0pasza JKU3HH, OSKOJOTHYECKOTO
MBIIUICHNS, IEGHHOCTHOTO OTHOIIEHHS K KHBOH PHUPOJIE U YETOBEKY.

Bonburioe 3HaueHHe OMOJIOTHSI UMEET TaKXKe JUIS PelIeHHs BOCIHTATENBHBIX W Pa3BHBAIONIMX 33a7ad CPEAHEro o0LIiero
oOpazoBaHus, counuamu3andud oOydarommxcs. V3ydeHue Owonmormm oOecreunBaeT YCIOBHA IS (OPMHPOBAHHS
MHTEIUIKTyaTbHBIX, KOMMYHHKAIIMOHHBIX U MH()OPMAIOHHBIX HABBIKOB, 3CTETHYECKOH KYyJIBTYpPHI, CHOCOOCTBYET WHTETPAIINU
OMOJIOTHUECKNX 3HAHWH C NMPEACTAaBICHUSMH W3 JPYTHX Y4eOHBIX NPEIMETOB, B YaCTHOCTH, (DM3MKH, XMMHH U reorpaduy.
Ha3BanHbIe OTOKEHUS O MpefHa3HAUYCHNH yaeOHOTOo mpeaMera «broiaorushy cocTaBuiIm OCHOBY IJISI ONPEeNeH s TOX0I0B K
0TOOpY M CTPYKTYPHUPOBAHHIO €TI0 COJIEPIKAHUSL, TIPEICTABICHHOTO B IPOrpaMMe 110 OHOJIOTHHL.

Otbop comepkanusi y4deOHoro mpenmera «buonorms» Ha ©0a30BOM YpOBHE OCYIIECTBIEH C  TO3HIHHA
KyJBbTYypOCOOOPa3HOTo MOJX0/a, B COOTBETCTBHU C KOTOPBIM OOyJaIOIINeECs IOJDKHBI OCBOMTH 3HAHMS ¥ YMEHHMsI, 3HAUNMBbIE IS
¢opmupoBaHus 00mIEH KyIbTYphL, ONPEAENSIONINe aJeKBaTHOE IOBEJCHHE dYelIOBeKa B OKpY’KaIoIMled NpHpoxHOil cpene,
BOCTpeOOBaHHBIE B IOBCETHEBHOW JKH3HH WM MPAKTHYECKOU nesTensHOCTH. Oco00e MecTo B 3TOW CHCTeMe 3HAaHWU 3aHMMAIOT
JJIEMEHTHI COJIep)KaHMUsI, KOTOPbIE CIy)KaT OCHOBOW JUIs (POPMHUPOBaHHMs NPEACTAaBICHHH O COBPEMEHHOH €CTeCTBEHHO-HAYYHOI
KapTHHE MHUPA U IIEHHOCTHBIX OPHEHTAINAX JIMYHOCTH, CIOCOOCTBYIOIINX I'YMaHH3AIMH OMOJIOTHIECKOTO 00pa30BaHUs.

CTpyKTypupOBaHHE cOJEpXkaHUs y4eOHOro Marepuanga B IPOrpaMMe IO OHOJIOTMM OCYLIECTBJICHO C Y4YETOM
MPHOPUTETHOTO 3HAYCHHS 3HAHMH 00 OTIMUYHUTENBHBIX OCOOCHHOCTSX JKMBOH TPHPOABI, O €€ ypPOBHEBOH OpraHH3aIMH M
JBOJIIOIMU. B COOTBETCTBUM C 3THM B CTPYKType y4deOHOro mpenmera «BHOJIOrHs BBIIETICHBI CIETYIONNE COJepiKaTelIbHbIe
muann: «buomorms kak Hayka. MeToabl HaydHOro IMo3HaHMs», «KieTka kak Owornormueckas cucreMa», «OpraHmsM Kak
Ouonornueckas cucreMay, «CucreMa 1 MHOroo0Opa3ue OpraHu4ecKoro MUpay, «IBOJIIOLHUS KHUBOIT IPUPOABD», «IKOCUCTEMBI H
IPHCYIINE UM 3aKOHOMEPHOCTI.

Iens m3ydenust yueGHOro mpenmera «buomorms» Ha 0a30BOM ypOBHE — OBIAJCHHE OOYYalOIMIMMHCS 3HAHUSIMH O
CTPYKTYPHO-(DYHKIIMOHAILHOW OpPraHU3aliK )KUBBIX CHCTEM Pa3HOTO paHra M NPUOOpeTeHHe YMEHHI HCIIOb30BaTh 3TH 3HAHHS
JUISL TPAaMOTHBIX JEHCTBUH B OTHOIICHHH 00BEKTOB XUBOU NPHUPOJIBI M PEIIEHHS PA3INIHBIX KH3HCHHBIX TPOOIEM.

JocTmxeHne Lenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypoBHe 00ECIEUMBACTCSA PEIICHHUEM
CJIeTYIOIINX 3a71ad:

OCBOGHHE OOYYAIOUIMMHCS CHCTEMBbl 3HaHHH O OWONOTMYECKHX TEOpHSX, YUYCHHSX, 3aKOHaX, 3aKOHOMEpPHOCTSX,
TUIOTe3axX, MpaBUilax, CIAYKAIIHMX OCHOBOM st (OPMHPOBAaHHS NPEACTABICHUH O €CTECTBEHHO-HAyYHOH KapTHHE MHUpa, O
METOJ]aX HAyYHOTO MO3HAHUS, CTPOCHHM, MHOTOOOpa3sHH M OCOOSHHOCTSX >XHMBBIX CHCTEM pAa3HOTO YPOBHS OpraHM3alH,
BBIAAIOIIUXCA OTKPBITUAX U COBPEMCHHBIX MCCIICAOBAHUAX B 6I/IOHOFI/IH;



(dopmupoBanue y oOydalOIMXCs MO3HABATEIbHBIX, MHTEIUIEKTYyaJIbHBIX M TBOPYECKHMX CIIOCOOHOCTEH B Tmpolecce
aHanM3a JaHHBIX O ITyTSAX Pa3BUTUS B OMOJIOTMU HAayYHBIX B3MINOB, MAEH M MOIXOMOB K M3YUCHUIO JKHBBIX CHCTEM Pa3sHOTO
YPOBHS OpraHU3aluH;

CTaHOBJICHHE Yy OOydJaromuxcs oOmiell KyIbTypbl, (YHKIIMOHAIFHOM TPaMOTHOCTH, Pa3BUTHE YMEHHH OOBACHATH U
OLICHUBATh SIBJICHUS OKPYXKAIOIIETO MHpa JXUBOH NPUPOJBI HA OCHOBAaHWM 3HAHWH M OINBITA, MOJIYYCHHBIX NPH H3YYEHHU
OHOJIOTHH,

(dopmupoBaHUe y OOY4aIOIIMXCSH YMEHHH MIUIIOCTPHPOBATh 3HA4YEHHE OMOJOTMYECKMX 3HAHMH B IMPAKTHYECKOIl
JeATeNIbHOCTH YelIOBeKa, Pa3BUTHH COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTHH U arpOOHOTEXHOJIOTHf;

BOCIHTaHNE YOEeKIEHHOCTH B BO3MOYKHOCTH ITO3HAHMS YEIOBEKOM JKMBOI NPHPOIBI, HEOOXOAUMOCTH OEepexHOro
OTHOLICHHUS K HeH, COOMIOICHHS STHUECKIX HOPM IIPH MIPOBEICHUH OHOIOIMYECKUX UCCIIEIOBAHMIT;

OCO3HAHHUE IIEHHOCTH OMOJIOTHYECKUX 3HAHWH JUTS TTOBBINIEHHS YPOBHS SKOJOTHUYECKON KyIbTYpHI, Uil (opMupoBaHHs
Hay4YHOTO MUPOBO33PCHUS;

HpUMEHEHHe TPUOOPETEHHBIX 3HAHUH M YMEHUH B ITIOBCETHEBHOM KU3HU IJISI OLICHKH ITOCIIEACTBHH CBOCH AesATENEHOCTH
[0 OTHOLIGHHWIO K OKpYKalolleH cpene, COOCTBEHHOMY 3/0pOBbIO, OOOCHOBaHHE U cOOMIOACHHE Mep NPOQHIAKTUKH
3a00JieBaHUI.

B cucreme cpennero obmero oOpaszoBanusi «buomorus», msydaemas Ha 0a30BOM ypOBHE, SBISCTCA 00s3aTeNbHBIM
y4eOHBIM NPEAMETOM, BXOAAIINM B COCTAB IIPEIMETHOH 001acTi «EcTecTBEHHO-HAYUHbIE TPEIMEThI».

Jnst n3ydeHus O6uosoruy Ha 6a30BOM YpOBHE cpemHero obmiero obpaszoBanmst oTBoxutcst 68 gacos: B 10 xmacce — 34
gaca (1 gac B Hezneno), B 11 ximacce — 34 gaca (1 gac B Henemro).



COJEP)KAHUE OBYUYEHUS
10 KJIACC

Tema 1. Buosorus kak Hayka.

Bronornst kak Hayka. CBsi3b OHOJOTHMH C OOIIECTBEHHBIMH, TEXHHYECKUMH M JAPYTMMH €CTECTBEHHBIMH HayKaMH,
¢unocodueit, ITUKOH, SCTETUKOH U paBoM. Pois Ononorun B opMHpOBaHHN COBPEMEHHON HayYHOH KapTHHBI Mupa. Cucrema
OHMOJIOTHUECKHUX HAYK.

Meronpl TO3HAHMS JKUBOM IpUpOABI (HAONIONEHHE, OKCIEPHMEHT, OIHCAaHHWe, W3MepeHHe, KIacCH(pUKaIs,
MOJEITHPOBaHNE, CTATUCTHYECKas: 00paboTKa JaHHBIX).

JlemoHcTpanuu:

Tloptpersr: Y. Japsun, I'. Mengens, H. K. Koapuos, [x. Yorcon u ®@. Kpuk.

Tabnuis! 1 cxeMbl: «MeTo/IbI TO3HAHUS KUBOH MIPUPOIBI».

JlaGopaTopHble U NPAKTHYECKHE Pa0OTHI:

IIpaxtuueckas padora Ne 1. «Mcnonb30BaHKe pa3NUYHBIX METOAOB IIPU U3YUCHUH OHOIIOTHUECKUX 0OBEKTOBY.

Tema 2. ZKuBble cuCTeMbl M MX OPraHU3aLHUsl.

JKuBple cuctembl (OMOcHCTEMbI) Kak NpeaMeT H3ydeHus Ouonoruu. OTiau4yue >KUBBIX CHCTEM OT HEOPraHW4eCKOu
HPUPOJIBL.

CBoiicTBa OMOCHCTEM M UX pa3HOOOpasme. YPOBHH OpraHU3aMU OMOCUCTEM: MOJICKYJISIPHBIH, KICTOYHBIN, TKAaHEBEIH,
OpTaHN3MEHHBIH, MOMYJISLIMOHHO-BUI0BOH, SKOCUCTEMHBIH (0HOre0neHOTHIECKH ), GHoChepHBIH.

JdemMoHcTpauuu:

Tabmuis! 1 cxemsl: «OCHOBHBIE IPU3HAKHU JKH3HN, «YPOBHHU OPTaHU3ALNH )KUBOH IPUPOIBI».

O6opynoBanue: Mozeiab Moaekybl JTHK.

Tema 3. XuMu4ecKHUii COCTAB U CTPOEHUE KIETKH.

XUMHUUECKUI COCTaB KIETKH. XMMHYECKHE OSJIEMEHTBL: MaKpOAJIEMEHTHI, MHKpPOJIEeMEHTH. Boma m MuHepanbHbIe
BEIIECTBA.

OyHKIMK BOABI 1 MHHEPaJIbHBIX BELIECTB B KileTke. [lonepixanne ocCMOTHYECKOTo OataHca.

Benku. CocraB u cTpoeHne 6e1K0B. AMUHOKHCIIOTH! — MOHOMEpHI OenkoB. HezamMeHnMble U 3aMEeHUMbIe aMHHOKHCIIOTHI.
AMMHOKHUCIIOTHBII COCTaB. YPOBHH CTPYKTYPhI O€IKOBOW MOJEKyINbl (IEpBHYHAs, BTOPHYHAS, TPETHYHAS W UYETBEPTHYHAS
CTPYKTypa). XMMUUeCKUe CBOIicTBa OenkoB. bronornueckne GyHKINM GEIKOB.

®DepMeHTHl — Ononormyeckue Kataam3atopsl. CTpoeHne (epMeHTa: aKTUBHBIN LIEHTp, cyOcTpaTHas crenu(UIHOCTb.
Kodepmentsl. Buramunbl. OTimuust pepMEeHTOB OT HEOPraHHIECKHX KaTaIu3aTOPOB.

YraeBoapl: MOHOCaxapuabl (TJIFOK03a, pub03a U Ne30Kcuprd03a), aucaxapuibl (caxaposa, JaKTo3a) W IOJIUCAXapHIIbI
(xpaxmat, TIIMKOTeH, 1IeJI0103a). bruonornueckue GyHKINH yrieBOIOB.

Jlumuper: Tpurmunepusl, pocomunuas, crepounsl. [ mapoduasHO-THIPOPOOHEIE CBOMCTBA. bronorndeckue GyHKIUN
munuaoB. CpaBHEHHE YTIIEBOIOB, OSJIKOB M JINMUAOB KaK HCTOYHHKOB DHEPTUH.

Hyxneunossie kucnotsl: JTHK u PHK. Hykneotuast — MoHOMepBI HykiIeHHOBBIX kuciaoT. Ctpoenue u ¢pynkuun JJHK.
Crpoenne u pynkuun PHK. Bugst PHK. AT®: crpoerne u GyHKIUH.

Iuronorust — Hayka o kierke. KieTouHas Teopust — IpuMep B3aMMOAECHCTBHS Waei W (akTOB B HAYyYHOM IMTO3HAHUM.
Mertozp! 3ydeHns KISTKH.

Kierka kak 1enoctHas sxuBasi cucrema. OOLMe NMpU3HaKKM KJIETOK: 3aMKHYTas HapykHas MemOpaHna, monekynsl JJHK
KaK TeHeTHYECKHUIl anmapar, CHCTeMa CHHTe3a Oeka.

Tunb! KIETOK: dyKaprHoTHYecKast ¥ pokaprotHyeckas. OCOOEHHOCTH CTPOEHHs IIPOKapHOTHIECKoH KiteTkH. Kiterounas
cTeHka Oaktepuit. CTpoeHHe dyKapuoTHUeCKol KileTkr. OCHOBHBIC OTJIMYHNS PACTUTEIBHOM, )KUBOTHOM U TPHOHO# KICTKH.

TloBepxHOCTHBIE CTPYKTYPHI KJIETOK — KJICTOYHAs! CTEHKA, TTIMKOKANMKC, ux (yHkiwm. [Tnasmarndaeckass memOpaHa, eé
cBoiictBa n ¢yHkiuu. llutomnasma u e€ opranomabl. OpHomMeMOpanHble opraHouis! kierku: OIIC, ammapar Iodbmxw,
T30cOoMBI. [10TyaBTOHOMHBIE OPTaHOWABI KJIETKH: MUTOXOHIPUH, TUIACTHABL. [Iporcxox/IeHne MUTOXOHIPUH 1 TIacTHA. Bumsr
wiactug. HemeMOpaHHbIe OpraHOWABI KJIETKH: PHOOCOMBI, KJIETOYHBIH LEHTpP, LEHTPUONH, PECHUYKH, XI'YTUKH. DyHKIMH
OPTaHOMIOB KIETKH. BrimroueHus.

Snpo — perymsaTopHbIi neHTp kieTku. CTpoeHMe sjpa: siiepHas 00OJOYKa, KapHOIUIa3Ma, XPOMATHH, SIPBIIIKO.
XPpOMOCOMBI.

TpaHCTIOPT BEUIECTB B KIIETKE.

JdeMoHcTpauuu:

IToptpersr: A. JleBenryk, P. I'ykx, T. IlIBann, M. ILlneiinen, P. Bupxos, [x. Yorcon, ®. Kpuk, M. Yunkunc, P.
®pankiun, K. M. Bap.

Juarpammsr: «Pacnpenenenie XUMUIECKHX 3JIEMEHTOB B HEXXHBOH NpHpojiey, «PacnpeneneHie XUMIIECKHX IIEMEHTOB
B )KMBOH MPUPOAC».

Tabmuier u cxemsl: «[lepropnueckas TabnHIla XMMIYECKAX JIeMEHTOBY», «CTpoeHHe MOJEKybl BOoJb, «brocuHTe3
6enka», «CtpoeHne MoseKymsl 6enkay, «Ctpoerue pepmenta», « Hyknennossie kuciotsl. JJHK», «Ctpoenne monexynst ATO»,
«CTpoeHHEe 3yKapHOTHYECKOH KieTkn», «CTpoeHue >XMBOTHOM KieTKu», «CTpoeHHe pacTUTeNbHOI KieTkun», «CTpoeHue
MPOKaPUOTHIECKOH KIETKHI», «CTpOoeHHe Aapa KIeTKN», «YTIeBOAb, «JInnuasn.



OO6opynoBaHHe: CBETOBOII MHKPOCKOI, O0OOpyIOBaHHE IJIS NMPOBENCHHS HAONMIOACHUH, M3MEPEHUi, 3KCIEPUMEHTOB,
MHKpOIIpeTIapaThl paCTUTEIBHBIX, )KUBOTHBIX M OAKTEPHATIbHBIX KIETOK.

JlabopaTopHbIe M MPpaKTHYeCKHe PA0oThI:

JlaGoparopnast pabora Ne 1. «l/3ydyeHme KaTaquTHUECKOW aKTHBHOCTH (EpMEHTOB (Ha INpHUMepe aMmIashbl HIIH
KaTanasbl)».

JlaGoparopnas padora Ne 2. «l3ydeHHe CTpPOCHHS KJICTOK PACTEHMH, )KMBOTHBIX M OaKTepHil I10J] MHKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPENapaTax 1 UX OMHUCAHHE.

Tema 4. ZKusHenesaTeJ1bHOCTb KIETKHU.

OOMeH BenecTs, WM MeTab0IM3M. ACCHMIIILHSA (TIACTHIECKHH OOMEH) M TUCCHUMIIALNS (PHEPTeTHIECKHil 0OMeH) —
JIBE CTOPOHBI €IMHOTO TIpoliecca MeTaboau3Ma. Posb 3aKOHOB COXpaHEHHs BELIECTB M SHEPTUHU B IOHUMaHUU METa00IM3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOQHEINA M TeTepoTpodHBIA. Posb depMeHTOB B OOMEHe BeIIeCTB W IpEBpaIIeHHH
SHEPTHU B KIIETKE.

®otocunres. CeroBass u TeMHOBas (as3bl QorocuHTe3a. Peakmmm Qorocunresa. DdekTHBHOCTE (QOoTOCHHTE3A.
3nauenne (OTOCHHTE3a sl KU3HH Ha 3emie. BnmsiHue ycnoBuil cpemsl Ha (OTOCHHTE3 M CHOCOOBI TOBBIMICHHS €ro
HPOJIYKTUBHOCTH y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XEeMOCHHTE3UpYIoHe OakTepry. 3HaUYeHnEe XeMOCHHTEe3a /IS )KU3HH Ha 3eMiie.

OHepreTuueckuii 0OMeH B KieTke. PaclierieHue BelecTB, BbIIECTICHHE U aKKyMYJIHPOBAaHHE YHEPIHU B KIETKE. DTambl
JHepreTHdyeckoro obmena. [imkomm3. Bpoxenwme m ero Buael. KuciopogHoe oxuciieHHe, WIM KIETOYHOE JIBIXaHHE.
OxucnurensHoe GpochopuarpoBanne. DPPEeKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peaxunn MatpuuHoro cuHtesa. ['enernueckas nHdopmarms n JJHK. Peannzanns renetndeckoit HHGOpMaIU B KIETKE.
T'enernyeckuit ko u ero cpoiictBa. Tpanckpummsa — Mmarpudnslid cuHte3 PHK. Tpancmsamus — OuocunTte3 Oenka. DTambl
tpancsinun. Koguposanue aMuHOKHCIOT. Postb pubocom B OnocunTese Genka.

Hexnerounsie ¢popmsl xu3HH — BHpYCHL. McTopus oTkpbitus BupycoB (/1. M. VBanoBckmii). OCOOEHHOCTH CTPOCHHS U
JKM3HEHHOTO IMKIa BHpycoB. baktepmodaru. bonesHm pacTeHuii, )HUBOTHBIX M 4YENOBEKa, BBI3bIBAEMbIE BHpycamu. Bupyc
nmmyHoaedunmra yenoseka (BY) — Bo3oyaurens CIINM/]a. O6paTHas TpaHCKpHIIIHS, peBepTasa U uHrerpasa. [Ipodunakruka
pacIpoCTpaHEeHUsI BUPYCHBIX 3a00JIeBaHMUIA.

JdeMoHcTpauuu:

Toptpetsr: H. K. Konpuos, 1. Y. Banosckuii, K. A. Tumupsses.

Tabmuipl U cxembl: «TuIbl muTaHus», «MeTabomu3m», «KMHTOXOHAPH», « DHEPreTHICCKUN 00OMEH», «XJIOPOILIacT,
«®Porocunres», «Crtpoenne [AHK», «Ctpoenme um QyHKOMOHUpoBaHHE TeHa», «CuHTe3 Oenkay, «[ eHeTHUECKHH KO,
«Bupycs», «bakreprodarm», «Crpoenue u xn3zHeHHbIi nuki supyca CIIN/Ia, 6akrepuodaray, «Permmkanus JJTHK».

Oo6opynoBanue: Monenu-anmuukanud «Yasoenne JJHK u Tpanckpunuusy, «buocuntes 6enkay, «CTpoeHHE KICTKY,
Mozenb cTpykTypsl JTHK.

Tema 5. PazMHoOKeHHe U HHAUBUAYAJIbHOE PAa3BUTHE OPIAaHU3MOB.

Krnerounsrii nuki, wim >KM3HEHHBIM WK KieTkd. MHTepdaza m mmros. IIpomeccel, mpoTekatomme B HHTepdase.
Pennmkanns — peakuus Mmarpudsoro cunre3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIH Habop — KapuoTHI. JUIIOMIHBIN 1
TaIUIOWAHBI XPOMOCOMHBIE HaOOphl. Xpomatuiasl. LluTonormueckre OCHOBBI Pa3MHOXEHHS M HHAWBHIYAJIbHOTO Pa3BHTHS
OpTraHU3MOB.

Jenenue knerku — muro3. Craguu mutosa. Ilponeccsl, npoucxonsiue Ha pasHbIX CTagusX MUTO3a. buonornueckuii
CMBICII MHTO3A.

IporpamMmupyemast THOENb KJIETKH — alloITo3.

@DopMBI  pa3MHOXKEHUSI OPTaHM3MOB: Oecrooe W TojoBoe. Buiasl Gecrmomoro pa3sMHOXKEHHS: JelIeHHEe HaaBoOe,
MOYKOBaHHE OJHO- M MHOTOKJETOYHBIX, CIIOPOOOpa3OBaHUE, BEreTaTHBHOE pa3sMHOXEHHE. VICKycCTBEHHOE KIOHHpPOBaHHE
OPTaHM3MOB, €T0 3HAYECHHE JUIS CEJICKIINH.

[TonoBoe pa3MHOXEHHE, €ro OTJIMYHS OT OECIIoIoro.

Meito3. Cramgum wmetio3a. [Ipomeccel, mpomcxonsmmue Ha cragusx wmehos3a. [loBemeHne XpoMocoM B Melo3se.
Kpoccunrosep. buonornueckuit cMpica 1 3HaYeHHE Meio3a.

I'ameTorene3 — mpoiecc 00pa30BaHMs MOJIOBBIX KIIETOK y JKUBOTHBIX. [10JOBBIE jKeNe3bl: CEMEHHUKH M SIMYHUKH.
OO0pa3oBaHre 1 pa3BUTHE MOJOBBIX KIETOK — raMeT (CHepMaTO30H I, SUIEKIIETKA) — CIepMaToreHe3 u oBoreHe3. OcoO0eHHOCTH
CTpOEHUs ANIEKIIETOK U criepMaTo3ou10B. OmnonorBopenue. [laprenorenes.

WuanuBnayansHoe pa3BuTHE (OHTOTEHE3). DMOpPHOHAIBHOE pa3BUTHE (3MOpHOTreHe3). DTambl SMOPHOHAIEHOTO Pa3BUTHS
y TO3BOHOYHBIX O KHBOTHBIX: JpoOjeHue, racTpyiasanusa, opraHorene3. IloctamOpuoHanbHOe — pasButhe.  Tumbl
MOCTIMOPHOHAIBHOTO PA3BUTHS: MpsAMoe, HempsiMoe (IMYMHOYHOE). BimsHue cpexsl Ha pa3BUTHE OPTaHU3MOB, (AaKTOPEI,
CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOICTBA.

Pocrt u pa3zButue pacreHnid. OHTOr€He3 [IBETKOBOTO PACTCHUSA: CTPOCHUE CEMEHH, CTa U Pa3BUTHSL.

JdeMoHcTpauuu:

Tabmunpr 1 cxembl: «DOpMBI Pa3sMHOXKEHHS OPraHU3MOBY, «/IBOHHOE OIUIONOTBOPEHHE Y IIBETKOBBIX PACTEHHI»,
«BereratuBHOE pa3MHOXKEHHE pacTeHMil», «JlemeHne kieTkn Oakrepuii», «CTpoeHHe TIIOJIOBBIX KIETOK», «CTpoeHne
xpomocoMby, «Knerounsiii nukimy, «Permukanus JHK», «Mutosy», «Meio3y, «lIpsmoe u Henpsimoe pa3Butue», «l'ameTorenes
Yy MIICKOIIUTAIOMINX U YeJIOBeKay, «OCHOBHBIE CTAANH OHTOTCHE3a.



Ob6opynoBaHue: MHKPOCKOII, MHKpPOIpenaparsl «CnepmaTo30usl MJIEKOMHUTAOIET 0, «litnexneTka
MIICKOIIMTAIOMETro», «KapHoknHe3 B KJIETKaX KOPEIIKa JIyKa), MarHUTHAs MOZENb-alIUIMKanus «JlelleHne KIeTKH», MOAIENb
JHK, monens metada3zHOH XpOMOCOMBI.

JlaGopaTopHble U NPAKTHYECKHE Pa0OThI:

JlaGoparopHas pabota Ne 3. «Habmogenne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGoparopHas padota Ne 4. «/I3ydeHue CTpOSHUS MONOBEIX KIETOK HA TOTOBBIX MUKPOIIPEIapaTaxy.

Tema 6. HaciencTBeHHOCTb M H3MEHYHBOCTL OPraHU3MOB.

IIpenmer u 3amaun rerernku. Mcropus pa3BUTHS TeHETHKA. POJIb TUTOIOTHH ¥ SMOPHOJIOTHY B CTAHOBJICHUY T€HETHKH.
Bxyan poccuiickux u 3apyOeHBIX YIEHBIX B Pa3BUTHE TCHETUKH. MeTOABI TeHETHKU (THOPHI0IOTHIEeCKIH, INTOTeHETHICSCKUH,
MOJIEKYIpHO-TeHeTHdeckuif). OCHOBHBIE T'€HETHUECKHE TIOHATHA. | eHeTHueckas CHMBOJNMKA, HCIOIb3yeMas B CXEMax
CKpeIluBaHM.

3aKOHOMEPHOCTH HACIEIOBaHHUs TPHU3HAKOB, ycTaHOBIeHHbIe I'. MenaeneM. MoHOrHOpuaHOE CKpelMBaHUE. 3aKOH
eIMHO-00pa3usl THOPHUIOB IEePBOro NOoKoIeHus . [IpaBuio noMuHIpoBaHus. 3aKOH pacIleIUIeHHs IPU3HAKOB. [ MImoTe3a YMCTOTH
ramer. [loiqHOE ¥ HEMOIHOE JOMUHHUPOBAHHE.

JurubpunHoe ckpemmBaHue. 3aKOH HE3aBHCHMOTO HACJISNOBAaHMS IIPH3HAKOB. lluToreHeTMYeckwe OCHOBEI
JUTMOPHIHOTO CKPEIIMBAaHUA. AHAIM3UpYIOIlee CKpeluBaHMe. VICIONb30BaHHME aHANU3HPYIOIIETO CKPEIIUBAHHUSA UL
oTIpeNeNICHNs] TEHOTHIIAa OCOOH.

CreruleHHOE HacienoBaHHe Npu3HakoB. Pabora T. MopraHa mo cuemieHHOMY HaclleloBaHMIO reHoB. Hapymenue
CIICIICHHUSI TEHOB B PE3yIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOpHsI HAaCIEACTBEHHOCTH. [ eHeTHYecKkne KapThl.

T'enermka moma. XpoMOCOMHOE OIIpeeNieHHEe Iona. AYTOCOMBI M MOJIOBBIE XPOMOCOMBI. ['omMorameTHslie u
reTeporaMeTHble opraHu3Mel. HaciieioBaHue MPpU3HAKOB, CLETUIEHHBIX C IIOJIOM.

W3menunBocTs. Buapl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HACNIEACTBEHHAas. Poib cpensl B HEHACIEACTBEHHOM
M3MEHYMBOCTH. XapaKTePHCTHKa MOAW(MHUKAIMOHHONW HW3MEHYMBOCTH. BapualMOHHBIA psI W BapualMoHHAas KpuBas. Hopma
peakiuu mpu3Haka. KonudecTBEHHBIE M KadeCTBEHHbIE IPH3HAKHM M WX HopMma peakuuu. CBoiicTBa MoAM(HKAIMOHHOI
HU3MEHYHBOCTH.

HacnencrBeHHas, Wi TeHOTUNIMYECKasi, U3MEHUMBOCTh. KoMOMHATHBHAS M3MEHYMBOCTE. Meiio3 M 1moJoBoit mporecc —
OCHOBa KOMOWHATHBHOH W3MEHYMBOCTH. MyTallMOHHAs M3MEHYMBOCTh. Kiaccumukanuss MyTamuii: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. YacToTa W NpPUYMHBI MyTanuid. MyrtareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKHX pSIOB B HACJIEICTBEHHON
n3menuynBocty H. 1. Basuiosa.

BHesinepHast HacIeACTBEHHOCTh U H3MEHYNBOCTb.

T'enernka uyenoseka. Kapnortun venoBeka. OCHOBHBIE METOJbI I'€HETHKH UENIOBEKA: TeHEaJOTMYeCKHUi, OJIM3HELOBHIH,
IIUTOTCHETHYECKUH, OMOXMMUYECKHI, MOJNEKyIIpHO-TeHeTHueckuil. CoBpeMEHHOE OMpeNeNieHHe T'€HOTHIA: MOITHOT€HOMHOE
CEKBEHHPOBaHNe, TCHOTUITUPOBaHKE, B TOM 4ncie ¢ momouibto [11[P-ananu3a. HacinencreenHble 3a00eBaHNs YelOBeKa: TEHHEIS
Ooie3HH, OONE3HM C HACIEACTBEHHOW MpPEAPAcIONOKEHHOCThIO, XpPOMOCOMHBIE Oone3HH. CoMaThiyeckue M TeHEepaTHBHBIE
myTanuu. CTBOJIOBbIE KieTKH. [IpuHIUIEI 310poBoro 00pa3a >KM3HH, JUArHOCTUKH, NPOQUIAKTUKH U JICUCHUS] TeHETHYEeCKHX
Gonesneil. Menuko-TeHeTHIECKOe KOHCYJIBTHPOBAaHHE. 3HA4YCHHE MEIUIMHCKOW TE€HETHKH B INPEAOTBPAICHUH W JICICHHUN
TeHEeTHYECKUX 3a00JIeBaHUI YeJI0BeKa.

JdeMoHcTpauum:

Toptpetsr: I'. Mengens, T. Mopras, I'. ne ®pu3, C. C. YUersepukos, H. B. Tumodees-Pecorckwmii, H. 1. BaBuos.

Tabnuis! ¥ cxembl: «MOHOTHOPUIHOE CKPEIIMBAHKE U €r0 LUTOTEHETHYEeCKasi OCHOBa», «3aKOH PACIIEIUICHHS U ero
IIUTOTEHETHYECKasl OCHOBa», «3aKOH UHCTOTHI Tramery», «JurnbpumHoe ckpemuBaHue», «Lluromorndeckne OCHOBBI
JUTHOPUIHOTO CKpelnBanHusy», «Melosy, «B3anMozeiicTBre ayuienbHBIX TeHOBY, «[ eHeTHYeckue KapThl pacTeHHH, )KUBOTHBIX U
yenoBeka», «['eHeTmka moma», «3aKOHOMEPHOCTH HACIEOBAHUS, CIEIUICHHOTO C Tonomy», «KapmoTtumel denmoBeka u
JKHBOTHBIX», «Buapl m3MeHuMBOoCTH», «MoaupuKanroHHas H3MEHYMBOCTB», «HacnenoBanue pesyc-gakropa», «['eHeTnka
TPYMII KpOBMY, « MyTalMOHHAsI H3MEHIUBOCTB.

O6opynoBaHne: MOAENH-aNIIIHKAINN « MoHOrHOpHIHOE CKpemuBanuey, «Hemonnoe nomuanpoBanuey, «AnrudpuaHoe
ckpenuBanue», «Ilepekpéct XxpoMocoM», MUKPOCKON M MHUKpompenapaT «Jpo3oduna» (Hopma, MyTanun (GopMbl KPBUIEEB H
OKpacKH Tena), repoapuii «I'opox moceBHOW.

JlaGopaTopHble U MpaKTHYecKHe PadoThI:

JlaGoparopras pabota Ne 5. «/3ydeHne pe3ynbTaTOB MOHOTHOPHIHOTO M JUTHOPHIHOTO CKPEMIMBAHUS y APO30(IIIBI
Ha TOTOBBIX MHKpOIIperiapaTax.

JlaGoparoprast pabora Ne 6. «/3yueHne MoAM(UKAMOHHONH HM3MEHUYMBOCTH, IOCTPOSHHE BapHAMOHHOTO psfa H
BapHALIMOHHOMN KPUBOI».

Jlabopatopnas pabota Ne 7. «AHanu3 MyTaluil y Jpo30QHibl Ha TOTOBBIX MUKPOIIPENapaTax.

IIpakTraeckas pabora Ne 2. «CocTaBieHHe 1 aHAIN3 POJOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenrekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexnnsi Kak HayKa M Ipolecc. 3apokAeHHE CeNeKIWH M JoMecTukarusa. Yuenwe H. M. BaBumoBa o menTtpax
IPOUCXOXKACHNUST U MHOTO00pa3usi KyJbTYPHBIX pacTeHuil. LleHTpbl mpoucxosxaeHusl AoMamrHuxX XUBOTHBIX. CopT, mopoja,
MITAaMM.

CoBpeMeHHbIe METO/IbI CENEKIMU. MacCoBBIil 1 MHAMBUAYaIbHBIH OTOOPHI B CEJEKIMH PACTEHUI 1 KMBOTHBIX. OeHKa
JKCTephepa. BIM3KOpOACTBEHHOE CKpeluBaHie — UHOpuaAMHT. Yucras nuHus. CKpelnMBaHUe YUCTHIX JUHUN. ['eTeposuc, mim



rubpuaHas cuina. HepoxacTBeHHoe ckpemuBanue — ayTopuausr. OtnanéHHas rubpunusanus u e€ ycnexu. MckyccTBeHHBIN
MyTareHe3 U I0JIy4eHUE MOIUIIOUA0B. JJOCTHXKEHHS CENEKIIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPIraHU3MOB.

bruorexHonorus kak OTpacib NPOU3BOACTBA. l'eHHas HHXeHepus. Otambl co3maHus pexomOunantHoi [HK u
TpaHCTeHHBIX opraHu3MoB. Kietounas wumxenepus. Kierounele KynbTypbl. MHKpPOKIOHQJIBHOE DPa3MHOXKEHUE PACTCHHM.
KionupoBaHne BHICOKONIPOAYKTHBHBIX CEIbCKOXO3SHCTBEHHBIX OPraHU3MOB. DKOJOTHYECKHE U 3THYecKHe Mpobiaembl. [MO —
TeHETHYECKN MOJU(UINPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToptpetsr: H. U. Basunos, U. B. Muuypum, I'. /I. Kapnieuenko, M. @. lBanos.

Tabmuis! 1 cxeMsl: kKapTa «LIeHTpBI IPOMCXOKACHNS U MHOT000pa3Hsl KyJIbTYPHBIX pacTeHUi», «[lopoms! moManrHux
JKUBOTHBIX», «CopTa KyNbTYpHBIX pacTeHHit», «OtrmanénHas ruOpummzauus», «PabGotel akamzemuka M. @. lBaHoBay,
«[Tommnonusa», «OO0beKTH OHOTEXHONOTHNY, «KIleTOYHBIe KyJIBTYpHl M KJIOHHpOBaHWE», «KOHCTpyHpoBaHHE M HepeHOC
TEHOB, XPOMOCOM).

OOopynoBanne: MyJ/SDKH IUTOJOB W KOPHEIDIONOB OWKUX (OPM W KYNBTYPHBIX COPTOB pacTeHuif, repOapwuit
«CenbCKOXO3IUCTBEHHBIE PACTEHHSY.

JlaGopaTopHble U NPAKTHYECKHE Pa0OThI:

Okckypeuss «OCHOBHBIE METOABI M JOCTHXKEHHS CENEKIUH PACTEHHH M SKHMBOTHBIX (HA CENEKIHMOHHYIO CTaHIHIO,
IVIEMEHHYIO ()epMy, COPTOHCIIBITATENbHBIN y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1aOOPaTOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO
LEHTPa)».

11 KIIACC

Tema 1. IBoJIIOLHOHHAS GUOJIOTHS.

IIpeAnocbuTKM BO3HMKHOBEHUS SBOJIOLHOHHONH TEOPHH. DBOJIONMOHHAS Teopus W e€ Mecto B Onosoruu. Bimsaue
SBOJIOIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHH U JPYTHX HAYK.

CBuzeTeNIbCTBA SBOMIONMH. [laleOHTONIOTHYECKHE: TTOCIIEI0BATEIbHOCTE MOSBICHUS BHIOB B IAJICOHTOJIOTHYECKON
JIETOTIHNCH, TIepeXOoaHbIe GOopMBL. bruoreorpadudeckue: cXoaCTBO U pazanyre GpayH U GpIop MAaTEPHKOB H OCTPOBOB.

DOMOpHOIOTHYecKUe: CXOACTBA U Pa3JINYKs IMOPHOHOB PAa3HBIX BUJIOB MO3BOHOYHBIX. CpaBHUTEILHO-aHATOMHYECKHE:
TOMOJIOTHYHBIE, aHAJIOTWYHBIE, PYAMMEHTapHBIE OPraHbl, aTaBU3MbL. MOIEKyISIPHO-OHOXHMHYECKHE: CXOACTBO MEXAHU3MOB
HACJIEeICTBEHHOCTH M OCHOBHBIX METa0OINYECKHX ITyTeH y BCEX OPTaHU3MOB.

OpomonronHas teopus Y. JlapeuHa. [Ipeqnockiky BOSHHKHOBEHHS TapBUHU3MA. J[BHOKYIINE CHIIBI 3BOJIIOLUH BHUJIOB
no JlapBuHy (M30BITOUHOE pA3MHOXKEHHE IIPH OTPAaHHYCHHOCTH PECYpCcOB, HEONpenenéHHas H3MEHYHMBOCTh, Oopbda 3a
CYIIECTBOBAHKE, €CTECTBCHHBIN OTOOD).

Cunrernueckas Teopus 3Bosorn (CTD) u e€ 0CHOBHBIE MTOJIOKESHUS.

MuxkposBosronust. [Tomysiys kKak eAMHAIA BUIA U SBOJIOIHN.

JBmxymme cuibl ((akTopsl) SBOTIONUH BHIOB B IMpHpoae. MyTalnOHHEIH Npomece 1 KOMOMHATHBHAS M3MEHIHBOCTD.
IMomynsuyoHHbIe BOJHBI U peiid reHoB. M3osaums u Murparms.

EcrecTBenHbIl 0TOOp — Hanpasistonuii haxrop sBomonun. GopMbl eCTECTBEHHOTO 0TOOPA.

IIprcnocoGeHHOCTE OPraHU3MOB KaK Pe3yabTaT SBOJIONHH. [IpuMeps! mprucnocobieHnit y opranu3MoB. ApoMopQo3bl
Y WINO-aanTaluy.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OcHOBHBIE POPMBI BUI000pa30BaHKA: TeorpadUuecKoe, IKOTOTHIECKOE.

Makpossosorys. @opMel dBoonMu: QuieTnueckas, TMBepreHTHas, KOHBEpTreHTHas1, napauiensHas. Heobpatumocts
SBOJIIOIHN.

ITpouncxoxaeHue OT HeCIeHATN3UPOBAHHBIX MPeAKOB. [Iporpeccupyromast crieruanu3anys. ATanTHBHAS paJuariys.

JdeMoHcTpauum:

Toptpersr: K. Jlunneii, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. Bap, O. I'ekkens, @. Miomep, A. H.
CeBep11i0B.

Tabmuet u cxemsl: «Pa3BUTHE OpPraHWYECKOro Mupa Ha 3emiie», «3apobIIIM ITO3BOHOYHBIX JKHBOTHBIX,
«Apxeontepukc», «DopMbel GopeOBI 3a cymiecTBoBaHMe», «EcTecTBeHHBIH 0TOOpP», «MHOrooOpasue COpPTOB pacTEHHII»,
«MHoroob6pa3ue 1opox KHUBOTHBIX», «[lomymsammmy, «MyTanHoOHHAsE M3MEHYHUBOCTEY», «ApomMop¢o3bl», «MmumoamanTarmmy,
«O0mas nerenepanusi», «JIBmxynme cuibl sBomonuny, «Kapra-cxema mapmpyra myremectsuss Y. apeunay, «boppba 3a
cymectBoBaHue»,  «[IpucmocoOneHHOCTs  opraHm3MmoB»,  «leorpapmueckoe  BumooOpazoBaHHE»,  «OKOJIOTHUECKOE
BUI000pa30OBaHUE».

OOopynoBaHue: KOJUIGKIHS HACEKOMBIX C pa3IMYHBIMH THIAMHU OKPAacCKH, HA0Op IUIOJIOB M CEMsH, KOJUICKIIHS
«[IpuMeps! 3aWUTHBIX TPHCHOCOONEHNI y >KHBOTHBIX», Mozaenb «OCHOBHBIE HANpaBIEHHs SBONIONHUNY, 00BEMHAs MOJEITH
«CTpoeHHe rOJIOBHOTO MO3Tra MO3BOHOYHBIXY.

Broreorpaduueckas xapra mupa, komieknus «PopMBl COXpaHHOCTH HMCKOMAEMBIX JKHBOTHBIX M PACTEHHI», MOAENTb
anmruinkanust «[lepekpéct xpoMocomy, BIaxKHbIe Tpenapatsl «Pa3BuTrne HacekoMoro», «Pa3BuTHE JATYIIKH», MUKPOIpEHnapaT
«Apo3odunay (HopMa, MyTaun GOpMBI KPbLUTHEB M OKPACKH TEIa).

JlaGopaTopHble U PaKTHYECKHE PadOTHI:

Jlabopatopnas padota Ne 1. «CpaBHeHHE BUIOB 0 MOP(OIOTHIECKOMY KPUTEPHUION.

JlaGopatopras padota Ne 2. «Omnrcanne IprCcIOCOOIEHHOCTH OPTaHU3Ma K €€ OTHOCUTEIIBHOTO XapaKTepay.



Tema 2. Bo3HnKHOBeHHe H pa3BUTHeE KU3HU Ha 3emJe.

JloHay4HBIC TIpEICTaBICHUS O 3aPOKICHUH KM3HU. HaydHble rumoTe3s! BOSHUKHOBEHHMS XKU3HH Ha 3emie: abuoreHes
naHcrepMus. XMMHUYECKasi SBOJIIOIMSA. AGHOTEHHBIH CHHTE3 OpPraHMYeCKUX BELIECTB U3 HEOPTaHWYECKHUX. DKCIEPUMEHTAIbHOE
MOATBEPIKACHHE XUMUYECKOil 3Bosronuy. HavganeHble sTams! 6nonorudeckoit sBomormu. ['unoresa PHK-mupa. ®opmuposanue
MEMOpPaHHBIX CTPYKTYp U BO3HHUKHOBEHHE NPOTOKIETKH. IlepBble KIeTKM M MX 3Borouus. POpMHPOBaHUE OCHOBHBIX T'PYIII
JKUBBIX OPTaHU3MOB.

PasButue xu3Hu Ha 3emiie no spam u nepuoaam. Karapxeil. Apxeiickas u nmpotepo3oiickas 3psl. [laneosoiickas spa u eé
HepHOJIBI: KeMOPUICKUIA, OPTOBUKCKHH, CHITYPUHCKUH, IEBOHCKHUH, KAMEHHOYT OJIbHBIHN, HEPMCKHH.

Meso3oiickas 3pa U €€ IepHOAbL: TPUACOBBIIL, IOPCKUIL, METOBOM.

Kaitno3zoiickas spa 1 e€ mepHoabl: NaJeoreHOBbIH, HEOTCHOBBIH, aHTPONIOT €HOBBIMH.

XapaxkTepucTHKa KIMMaTa ¥ T'€O0JIOTHYECKHX mporieccoB. OCHOBHBIE ITAIbl HBOMNIOIHMN PACTHTEIHHOIO M YKUBOTHOTO
mupa. ApoMop(ho3bl y pacTeHHil U KUBOTHBIX. [10sBIICHHE, PaCIBET ¥ BBIMUPAHHUE IPYIII )KUBBIX OPIaHU3MOB.

CucreMa OpraHM4ecKoro MUpa Kak OTpakeHHe BOMIOIMH. OCHOBHBIE CHCTEMAaTHIECKHUE TPYIIIH OPTaHU3MOB.

OBomoIHs 4YenoBeka. AHTPOIONOTUsS Kak Hayka. PasBuTue mpeicTaBleHHH O HMPOUCXOXKACHUH dYenoBeka. MeTombl
n3ydeHHs aHTpororene3a. CXoJcTBa M pa3Iniuns 4eJIoBeKa U )KUBOTHBIX. CHCTEMaTHIeCKOe MOJI0KEHHE YeT0BeKa.

JBmwxymue cuisl (hakTopsl) aHTpororeHesa. HacnencTBeHHass HK3MEHYMBOCT U €CTECTBEHHBINH 0TOOpP. OOIIeCTBEHHbIH
00pa3 KU3HH, H3TOTOBICHUE OPYIUH TPpy/a, MBILIUIEHUE, peUb.

OCHOBHBIE CTaJu{ W BETBU HBOJIOIMH YEJIOBEKAa: aBCTPAJONMTEKH, YernoBek ymenbid, YenoBek HpsSMOXOISIINI,
YenoBek HeaHAepTaNbCKUi, YemoBek pa3ymHbBIH. Haxogkwm HCKOMaeMBIX OCTaTKOB, BpEMsS CYIIECTBOBAaHHUS, OOJIACTh
pacnpocTpaHeHust, 00bEM roOJIOBHOIO MO3Ta, 00pa3 KU3HHU, OPYIUSL.

Yenoeueckne packl. OCHOBHBIE OOJbBIIME  packl:  €BpoNcOoMIHas  (€Bpasuiickas), HErpo-aBCTPaJOWAHASL
(3KxBaTOpHaNBHasT), MOHTOJIONIHAS (a3MATCKO-aMepUKaHCKast). YepThl IPHCIOCOOIEHHOCTH IIPEICTaBUTENIeH YeIOBEUECKUX pac K
yCIOBHSAM cymiecTBoBaHMs. EnuHCTBO yenoBedeckux pac. Kpuruka pacusma.

JdemMoHcTpauuu:

TToptpertsr: @. Penu, JI. ITacrep, A. M. Onapun, C. Muep, I'. FOpu, Y. {apBuH.

Tabmunpr u cxembl: «Bo3HukHOBeHHe COJHEYHOW cHcTeMbl», «Pa3BHTHE OpraHmueckoro mupay», «PacturenpHas
KiIeTKa», «KuBoTHas kierka», «[Ipokapmornyeckas kieTka», «CoBpeMeHHas CHCTEMa OpraHHYeckoro Mupay», «CpaBHeHHE
AQHATOMHUYECKHX UepT CTPOCHHS 4eIOBEKa M YelI0BEeKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MaleOHTOJOTMYECKUX HAXOIOK
MPEIKOB COBPEMEHHOT'0 YelloBeKay, «JlpeBHeiimme moamy», «/IpeBaue moan», «IlepBble coBpeMeHHBIE JIIoan», «UemoBeueckne
pacsi».

Oo6opynoBanne: Myaspku «l[IponcxoxkieHne denoBeka» (OOCTHI aBCTPAJONMTEKA, IUTEKAHTPOINA, HeaHASpTAIbIa,
KPOMaHBOHIa), CICIKH WIH M300pa)KeHUsT KaMEHHBIX OpYAMI MEepBOOBITHOTO 4eloBeKa (KaMHH-YOINIepHl, pyOmia, ckpedna),
TEOXPOHOJIOTHUYecKast TaOIHIa, KoK «DOpMbI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTEHHID.

JlaGopaTopHble U NPaKTUYeCKHe padoThI:

IIpaktuaeckas pabora Ne 1. «/3yueHne HCKOTaeMBIX OCTATKOB PACTCHHUH M KUBOTHBIX B KOJUICKITHSIX).

DKCKypcHst «DBOJIIOLIUS OPTraHUYECKOTO MHpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIN UM KpaeBeAueCKUi My3ei).

Tema 3. Opranu3Msl 1 OKpY Kalouas cpeaa.

Okoslorust Kak Hayka. 3ajauyd M pasfenbl SKOJOTHMH. MeTOoAbl HSKOJOrMYECKUX HCCIEeJOBaHMHA. DKOJIOrMYecKoe
MHPOBO33pPEHUE COBPEMEHHOTO YeJIOBeKa.

Cpenbl 0OMTaHUS OPTAaHU3MOB: BOJHAS, HA3eMHO-BO3/IyIITHAS, TOYBCHHAs, BHYTPHOPTaHU3MEHHAs.

Okonornueckue dakropsl. Kitaccudukanus sxonornuecknx Gakropos: abnotndyeckne, OMOTHYECKHE H aHTPOIIOTCHHBIE.
JleiicTBHE KOIOTHYECKIX (aKTOPOB Ha OPTaHU3MEI.

AbunoTtHueckue (paKkTOpbIL: CBET, TeMIlepaTypa, BlakHocTh. Potoneproansm. [IprcnocodineHns: opraHu3MoB K AEHCTBHIO
abnotnieckux GpakTopoB. bruonornueckue puTMEL.

buortnyeckue ¢axropsl. Buabl OHOTHYECKHX B3aUMOJCHCTBHUIl: KOHKYPEHIHS, XUIIHUYECTBO, CHMONO3 M €ro (popMmsl.
IlapazuTi3m, Koomepamus, MyTyajan3M, KOMMEHCANIW3M (KBapTUPAaHCTBO, HAaxXJICOHHMYECTBO). AMEHCANIU3M, HEHTPaIU3M.
3HaueHHe OMOTHYECKUX B3aUMOJIEHCTBHUIT AJISI CYIIECTBOBAHMS OPTaHU3MOB B IPHPOHBIX COOOIIECTBAX.

DKOJOTNYeCKUue XapakTepucTUKy nomyisinui. OCHOBHBIE IOKa3aTeldd IOMYJSLMH: YHCIEHHOCTb, IUIOTHOCTD,
POXIaeMOCTh, CMEPTHOCTB, IIPUPOCT, MUTPAIHA. JIMHAMIKA YUCICHHOCTH MOMYJISIIUH U €€ PeryIsmusl.

JdeMoHcTpauum:

Toptpersr: A. I'ymbomnsar, K. ®. Pynse, 3. ['ekkens.

Tabmuusr u cxembl: kapta «lIpupomnsie 30HBI 3emin», «Cpeabl OOWTaHUS OpraHH3MOBY», «DOTOMEPHOTU3IMY,
«[Tomymsmmuy, «3aKOHOMEPHOCTH POCTa YHCICHHOCTH MOIYISIN HHPY30pUH-TyQenbkmy, «[Inumesslie menm.

JlaGopaTopHble U NpakTHYecKHe PadoThbI:

Jla6oparopHas padota Ne 3. «Mopdosorndeckne 0COOCHHOCTH PACTEHHIA U3 Pa3HBIX MECT OOUTAHUS.

JlaGopatopras padota Ne 4. «BiustHHe cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[IpakTuyeckas padora Ne 2. «[loacuéT MIOTHOCTH MOMY/SALMI pa3HBIX BUIOB PACTCHUI.

Tema 4. Coof1ecTBa ¥ 3K0JIOrHYECKHE CHCTEMBI.

Coo01iecTBO opraHn3MoB — 6uorieHo3. CTpyKTypbl OHOILIeHO3a: BHJOBas, MPOCTPAHCTBeHHAs, Tpoduueckas (MUIeBas).
Bunsr-nomunantsl. CBsi3u B OHoIeHO3E.

Dkonornueckue cucteMsl (3xocuctemsl). ITonsrie 06 skocucteme u GuoreorieHo3e. DyHKIMOHANBHBIE KOMIIOHEHTHI
9KOCHCTEMBI: MPOJAYLEHTHI, KOHCYMEHTHI, peayleHThl.. KpyroBopor BellecTB M MOTOK 3HEpruu B dKocucTeme. Tpoduueckue



(nuiueBble) ypoBHH 3KocucTeMbl. [lumeBble menmu u cetd. OCHOBHBIE ITOKa3aTeNU 3KOCHCTEMBbI: OHoOMacca, MPOAYKIHS.
DKOJIOTNYECKHE NUPAMUABL IPOXYKIWH, YUCIEHHOCTH, Onomacchl. CBOMCTBAa IKOCHCTEM: YCTOWYHMBOCTB, CaMOPETYIISIHS,
pasBurtue. CyKueccus.

IIpupoHbIe SKOCHCTEMBI. DKOCHCTEMBI 03Ep B peK. DKOCHCTEMa XBOHHOTO MIIM NIMPOKOJICTBEHHOTO Jieca.

AHTpOIIOTEHHBIE HKOCUCTEMBI. ATPO3KOCHCTEMBI. YpOOIKOocHCTeMBl. buojormyeckoe Hu XO3SMCTBEHHOE 3HAUCHHE
arpodKOCUCTEM U yPOOIKOCHCTEM.

Buopaznoobpasue kak hakTop ycroduBocty skocucteM. CoxpaHeHne OHOIOTHYeCKOro pa3HooOpasus Ha 3emie.

Vuenne B. 1. Bepraxackoro o 6nocdepe. I'panuis, coctaB u cTpykTypa O6nocdepsr. XKnuBoe BemecTBo u ero GpyHKIuM.
OcoberHocTn 6roceps! Kak r100anbHON SKOCHCTeMB. [InHaMIdeckoe paBHOBECHE U 00OpaTHas CBsI3b B Onocdepe.

KpyroBopoTs! BeliecTB U GHOTCOXMMUYECKHE LUKIIBI 3JIEMEHTOB (Yriepoa, a30Ta). 30HaIbHOCTh 6rochepsl. OCHOBHbIE
OHMOMBI cymIn.

YenoseuecTBo B bnochepe 3emiu. AHTPOIIOreHHbIe U3MEHEHHs B Grocdepe. [1obatbpHbIe IKOTOTHYECKHE TPOOIEMBI.

CocymecTBoBaHHEe NPUPOIBI U denoBedecTBa. CoxpaHeHHe OMOpa3sHOOOpas3nsi Kak OCHOBA yCTOHYMBOCTH OHOCHEpEL
OcHOBa paIMOHAIBHOTO YNPABIEHHUS IMPUPOTHBIMH pPeCypcaMH H HX HUCIONb30BaHHE. JIOCTIDKEHHsI OMONOTHM M OXpaHa
HPUPOJIBL.

JdemMoHcTpauuu:

Iloptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmumsr n cxemsl: «[Inmesble menm», «buoreHos: cocrtaB U cTpykTypa», «lIpupommere coobmectBa», «Llemn
HHUTaHUS», «OKojormueckas mupamuaay, «buocdepa n demoBex», «IKOCHCTEMA IIMPOKOIUCTBEHHOTO Jecay, «JKOCHCTEMaA
XBOMHOTO Jiecay, «broneHo3 Bogoémay, «ArponeHos3y, «[IpuMepHbIe aHTPOIIOTeHHBIE BO3ACHCTBIS Ha IPUPOY», «BaxkHeiinme
UCTOYHUKH 3arpsA3HEHUs BO3IyXa M TPYHTOBBIX Boa», «[louBa — BakHelmias cocrapiAomas Ouochepsn, «PDakTopsl
Jgerpamanuu 1ouBy», «llapHUKOBBIH 3¢ ¢dexT», «DakTopsl pagroaKTHBHOTO 3arpsi3HeHHst Onoctheps», «OOmas cTpykTypa
ouocdepsr», «PacnpocTpaHeHue Xu3HU B Omocdepe», «O30HOBEIN 3kpaH Ouocheprr», «KpyroBopor yriaepona B omocdeper,
«KpyroBopoT a3oTa B IpUPOIE».

OoOopynoBanne: Mozenb-anIuIMKaus « TUMHYHbIe OMOIEHO3b», TepOapuil «PacTuTenbHBIE COOOIECTBAY, KOJUIEKIHN
«buoneno3», «Bpemurenn BaXHEHIINX CEIbCKOXO3SUCTBEHHBIX KYIBTYp», TepOapuil M KOJUISKIIMH PACTEHHH W YKHBOTHBIX,
NPUHAUISKAINE K Pa3HBIM HKOJOTMYECKUM TpymmaM omHoro Buaa, Kpacuas kaura Poccuiickoit ®enepanny, m300paxeHus
OXpaHsAEMBIX BHJIOB PACTCHUH U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU S ITPOTPAMMEBI 11O BUOJIOI'MY HA BA3OBOM YPOBHE CPEJHETO
OBLIET'O OBPA30OBAHHA

CornacHo @I'OC COO, ycraHaBnuBaroTCsS TpeOOBAHMUS K pe3yiabTaTaM OCBOSHHS 00YJaIOIIMMUCS IIPOTPAaMM CPEIHETO
o61ero 06pa3oBaHMs: IMIHOCTHBIM, METANIPEAMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKkType NHYHOCTHBIX pe3yIbTaTOB OCBOEHHs IpeaMeTa «bHonorus» BhIIENEHBI CIEAYIONIHE COCTABIIONINE:
0CO3HAHHE OOYYAIOIIUMHUCA POCCHUCKON IpakJaHCKOM MICHTHYHOCTH — FOTOBHOCTH K CaMOPa3BHTHUIO, CAMOCTOSATENLHOCTU U
CaMOOIIPEICNICHNIO, HAJIW4Me MOTHBAIMM K OOy4eHWI0 OHOJIOTHMH, IIeJeHANpaBlICHHOE Pa3BUTHE BHYTPEHHHX YOeKmIeHHI
JMYHOCTH Ha OCHOBE KIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJULMUN Pa3BUTHS OHOJOTMYECKOTO 3HAHHA, [OTOBHOCTH H
CHOCOOHOCTh 00YYarOUINXCSI PYKOBOJCTBOBATHCS B CBOEH IEATEIFHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, NMPHUCYLIMMU
cucTeMe OHOJIOTHYECKOTO 00pa30BaHUs, HAIMYHE SKOJOTHYECKOTO IIPABOCO3HAHMSA, CIIOCOOHOCTH CTaBHTh IIEIH U CTPOHUTH
JKU3HEHHBIC IIIaHBL

JIM9HOCTHBIC pe3yJbTaThl OCBOCHUS IpeaMeTa «BHOIOoTHs» NOCTHUraroTcsi B €AMHCTBE Y4eOHOH M BOCHHTATEIHLHOU
JESITETbHOCTH B COOTBETCTBUM C TPAAUIHOHHBIMH POCCHUHCKHUMHU COLMOKYJIBTYPHBIMH, HCTOPHYECKHMMH U IYXOBHO-
HPaBCTBCHHBIMH IIEHHOCTSMH, TPHHATHIMH B OOINECTBE MpPAaBWIIAMH M HOPMAaMd MOBEICHUS W CIIOCOOCTBYIOT IpoIleccam
CaMOTIO3HAHUS, CAMOBOCIIUTAHUS M CAaMOPA3BUTHs, PAa3BUTHS BHYTPEHHEW MO3WIUH JHYHOCTH, IATPUOTHU3MA, YBAXKCHHUS K
3aKOHY W NPABOIMOPSAKY, YEJOBEKYy TpyAa W CTaplieMy IIOKOJCHUIO, B3aHMMHOIO YBaKCHHUS, OEpeXHOTO OTHOLICHUS K
KYJIbTYPHOMY HacJEIUIO U TPAAULIUSIM MHOTOHAIIMOHAILHOTO Hapoaa Poccuiickoit deneparyiu, Npupojie U OKpyKaroliei cpene.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS Y4eOHOTo mpenmera «BHOIOTHsS» HOIKHBI OTPaXXaTh TOTOBHOCTD M CIIOCOOHOCTH
00yJaronxcsi pyKOBOACTBOBATHCS C(HOPMUPOBAHHOIN BHYTpEHHEH IO3MIMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTALlUH,
MO3UTUBHBIX BHYTPEHHUX YOEKICHHUI, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IEHHOCTSAM POCCHUCKOTO OOIIECTBa, pacIINpEHHE
JKH3HEHHOTO OIIBITA U OIIBITA JEITEIBHOCTH B IPOIECCE PEATH3allH OCHOBHBIX HAIPaBICHUH BOCIIUTATEILHON e TEILHOCTH, B
TOM YHCIIC B YaCTH:

1) rpaaaHCKOro BOCHATAHMSI:

c(hOpPMHUPOBAHHOCTh TI'PAKIAHCKON MO3UINHK OOYYAOIIEerocs KaK aKTHBHOI'O W OTBETCTBEHHOTO WICHA POCCHHCKOTO
o01ecTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIPAB U 00s13aHHOCTEH, yBaKCHNE 3aKOHA Y IPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH AEATENBHOCTH INPH CO3JAHWU YYEOHBIX MPOCKTOB, PEHICHUH YYeOHBIX H
MO3HABATENBHBIX 33/1a4, BHITOJHEHHN OHOJIOTHYECKHX YKCIIEPHMEHTOB;

CIOCOOHOCTB OMPEAEIATH COOCTBEHHYIO TO3UIIMIO IO OTHOIICHHIO K SBICHUSAM COBPEMEHHOW )KU3HU U OOBICHATH €€

YMEHHE YYHTBHIBAaTh B CBOMX JEHUCTBUSX HEOOXOIUMOCTh KOHCTPYKTMBHOTO B3aMMOAGHCTBHS JIIOJCH C pPasHBIMU
yOSXKIeHNUSIMHU, KyJIbTYPHBIMH [IEHHOCTSIMH M COLIMAJIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYOHHYECTBY B MPOIECCE COBMECTHOTO BBIIOJNHEHHS Y4YeOHBIX, ITO3HABATEIBHBIX U
HCCIIE/IOBAaTENbCKIX 3a/1ad, YBAKUTEJIIBHOTO OTHOIIEHWS K MHEHHMIO OINMNOHEHTOB NPH OOCY)KAECHHH CIIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COMIEPIKAHUS,;

TOTOBHOCTH K T'yMaHHTapHOH ¥ BOJIOHTEPCKOI e TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(OpMHPOBAHHOCTh POCCHUIICKON TPa)JaHCKOH HMIEHTUYHOCTH, MAaTPUOTH3MA, YBaKEHHS K CBOEMY HapoXy, YyBCTBa
OTBETCTBEHHOCTH Tepen PoauHol, ropfocTu 3a cBOM Kpail, cBoro PonuHy, CBOM S3BIK U KYyJIBTYpY, IpPOILIOE U HACTOsIIEe
MHOTOHAIIMOHATFHOTO Hapona Poccum;

LIEHHOCTHOE OTHOIIEHNE K IPUPOJHOMY HACJIEIMIO M MaMSITHUKAM IPUPOJIBI, TOCTIKEHUsIM Poccnu B Hayke, HCKyCCTBE,
CTIIOpTE, TEXHOJIOTHUSX, TPYAE;

CIOCOOHOCTh OLICHUBATh BKJIAJI POCCHUICKUX Y4YEHBIX B CTAHOBJCHHE W Pa3BUTHE OWOJIOTHHM, TOHUMAHHs 3HAYCHUS
OMOJIOTHH B TIO3HAHWUH 3aKOHOB IPHPOIBI, B )KU3HHU YEJIOBEKA H COBPEMEHHOTO OOIIECTBA;

uneiHas yoexxJEHHOCTh, TOTOBHOCTB K CITy)KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €ro CyAb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHSA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEH POCCHICKOT0 Hapoa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, 3THYECKOTO ITOBE/ICHNS;

CIOCOOHOCTh OIIGHWBATH CHUTYAllMI0 W MPUHUMATH OCO3HAHHBIC PEIICHHUsS, OPHEHTHPYICh Ha MOPaTbHO-HPABCTBEHHEIC
HOPMBI U IEHHOCTH,

0CO3HAHHWE JTHYHOTO BKJIAJ[a B IOCTPOCHUE YCTOHIHUBOTO OyIyIIEro;

OTBETCTBEHHOC OTHOIICHUE K CBOUM POIUTEIIAM, CO3JaHUIO CEMbHM Ha OCHOBE OCO3HAHHOI'O MNPUHATHUA LleHHOCTeﬁ
CEMEHHOH KU3HH B COOTBETCTBHUH C TPAJHIUSMH Hapo0B Poccun;

4) 5cTeTHYeCKOro BOCTIMTAHUS:

3CTETUYECCKOEC OTHOIICHHUE K Ml/lpy, BKJIHO4Yast 3CTeTI/IKy GBITa, HaquOFO U TEXHUYCCKOI'O TBOPYECTBA, CIIOpTa, pr)la,
00IIEeCTBEHHBIX OTHOIICHHIA;

NIOHMMaHHE YMOLIMOHATILHOTO BO3ACHUCTBUS KUBOM MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAXCHHUIO B Pa3HBIX BHIAX HCKYCCTBA, CTPEMIICHUE MPOSIBIISTh KAYeCTBA TBOPUECKOM JTMYHOCTH;



5) pusnveckoro BocIUTAHNA, HOPMHPOBAHUS KYJIbTYPbI 310POBbSI M SMOIHOHAJILHOIO 0.1aTONOJIyYHs:

MOHMMaHNe ¥ peau3alysl 310pOBOT0 U 0e30IacHOro odpasa XHU3HH (310pOBOE IMHUTAHUE, COOJIOICHUE TUTHEHIHYECKIX
NpaBUJI U HOPM, COANaHCHPOBAaHHBIH PEXUM 3aHATUH M OTIbIXa, peryispHas (Qu3udeckas aKTUBHOCTb), OEPEXHOTro,
OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHNUS K COOCTBEHHOMY (PH3HYECKOMY U IICHXHIECKOMY 3/I0POBBIO;

MOHMMAaHUE LEHHOCTH MpaBUI HHAUBHIYAJbHOTO U KOJJIEKTHBHOTO 0€30MacHOrO TIOBEICHHS B CHUTYaIUsX,
YIPOXKAIOMINX 3I0POBBIO U KU3HHU JIIO/ICH;

OCO3HAHUE MOCIEACTBHN U HENPHITHUS BPEAHBIX NPUBBIUEK (YHOTPEOICHNUS alKOT OIS, HAPKOTHKOB, KypeHHUs);

6) TPYA0BOI0 BOCTIMTAHUS:

TOTOBHOCTH K TPYZY, OCO3HaHHE IEHHOCTH MacTepCTBa, TPYAOI0O0HE;

TOTOBHOCTb K aKTUBHOM AEATENbHOCTH TEXHOJIOINYECKOH U COLMANbHOM HallPaBIECHHOCTHU, CIOCOOHOCTh MHUIIHUPOBATH,
TUTAaHUPOBATh M CAMOCTOSITENIFHO BBIIOJIHSTH TaKyIO JESTEIBHOCTD;

UHTEpEC K pasiM4HbIM cdepaM NpodhecCHOHANBHON AEATeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOp Oymyrieit
npodeccHy U peaan30BhIBATh COOCTBEHHEIE )KM3HEHHBIC TLIAHEI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHHIO Ha MPOTKEHUH BCEH KHU3HU;

7) 3K0JIOTHYECKOT0 BOCITUTAHHS

9KOJIOTHUYECKH LeTIec000pa3HOe OTHOIIEHHUE K MPUPOJIe KaK HCTOYHUKY JKH3HHU Ha 3eMJIe, OCHOBE €€ CyIIeCTBOBAHMUS;

TOBBIIICHUE YPOBHSI SKOJOTHUECKOH KyNbTYphl: HPHOOpETEHHE OIBbITa IUIAHUPOBAHUSI TOCTYNKOB M OLEHKH HX
BO3MOXKHBIX IIOCIIEZICTBHH JUISl OKPYKAIOIIEH Cpeb;

OCO3HAaHHUE TI00aIBFHOTO XapaKTepa YKOIOTHYECKUX MIPOOIeM B IMyTel UX peleHus;

CIIOCOOHOCTh HMCIIOJB30BaTh MpHOOpeTaeMble NMPU W3YYEHHH OWOJIOTMH 3HAHWS M YMEHHs IIPH pelieHHH IpoliieM,
CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOJONOIb30BaHUEM (COONIIOACHNE TPaBWII IIOBEACHHS B IPUPOJE, HANpPABICHHBIX Ha
COXpaHEHNE PaBHOBECHS B IKOCHCTEMaX, OXPaHy BUIOB, IKOCUCTEM, OHochepsl);

AKTUBHOE HENpUATHE NEHCTBUH, NPUHOCALIMX BpEel OKpYXKarolled NpUPOAHON cpelne, yMEHHE IPOTHO3UPOBATh
HeOJIaronpuATHBIE KOJIOTHYECKHE MOCIEICTBHUS MPeIIPHHIMAEMBIX ACHCTBHI U IPEIOTBPAINATh UX;

HaJM4He PAa3BUTOTO AKOJIOTMYECKOTO MBIIUICHUS, DKOJIOTHYECKOH KyJIbTYPBI, OIBITA JESITEIBHOCTH IKOJIOTHMYECKOM
HAIPaBICHHOCTH, YMEHHS PYKOBOJICTBOBAaThbCS HMH B II03HABAaTEIbHOH, KOMMYHUKATHBHOW WU COIMANBHOM IIPAKTHKE,
TOTOBHOCTH K YYaCTHIO B IPAaKTHYECKOMN e TEIbHOCTH 3KOJIOTHIECKOH HAalpaBJIeHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTE MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH W OOIIECTBEHHOMN
MPaKTUKH, OCHOBAHHOTO HA JHAIOre KyIbTyp, CHOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B MOIUKYIBTYPHOM MUPE;

COBEPILCHCTBOBAHHE SI3BIKOBOW M YHTATENHCKON KyJIBTYPHI KaK CPEICTBA B3aUMOICHCTBUS MEXIY JFOJbMH M ITO3HAHUS
MHpa;

MOHMMAaHUE CHeNU(UKH OMONOTHMM KaK HAyKH, OCO3HaHHWsA €€ pomu B (POPMHPOBAHUM PALHOHAIBHOTO HAYYHOTO
MBIIUICHNUS, CO3IaHNUH IEJIOCTHOTO TPEACTABICHHs 00 OKpyXKaloIleM MUpPE KakK O €IMHCTBE MPUPOJBI, YeJIOBEeKa M O0LIecTBa, B
MO3HAHUH TPHPOAHBIX 3aKOHOMEPHOCTEH M PEIICHNH MPOOIIeM COXpaHEeHNsI IPUPOJHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTHH JUISi COBPEMEHHOH IMBHIM3AIMU: O00ecHedeHHs HOBOTO YPOBHSI Pa3sBHTHS
MEJMIIHBI, CO3/IaHNE MEePCIEKTUBHBIX OHOTEXHOJIOTHH, CHOCOOHBIX pemIaTh PecypcHBIE MPOOJIEeMBbI Pa3BUTHS UEIOBEYECTBA,
MOWCKa IMyTel BBIXOAa M3 TIIOOAJBHBIX JKOJOTMYECKHX MpoOieM H obecreyeHWs Hepexoja K YCTOWYHBOMY pPas3BUTHIO,
paloHaNTFHOMY HCIIOIBb30BAHHIO TIPHPOAHBIX PECYpPCOB M YOPMUPOBAHUIO HOBBIX CTAaHIAPTOB YKU3HH;

3aUHTEPECOBAHHOCTh B IOTYYCHHH OMOJOTHMYECKHX 3HAHMI B IIENAX IOBBINICHUS OOMEH KyIbTyphHl, €CTECTBEHHO-
HAay4YHOH TPaMOTHOCTH, KaK COCTaBHOW 4YacTH (hYHKIMOHAJIBHON I'pPaMOTHOCTH OOydaromuxcsi, GOpMUpYeMOH NpH H3y4eHUH
OHOJIOTHH,

MOHMMAaHWe CYIIHOCTH METOJOB ITO3HAHHUS, HCIOJIB3yeMBIX B ECTECTBEHHBIX HAayKax, CIOCOOHOCTH HCIIOJb30BaTh
MOTy4JaeMble 3HAHUS JUIS aHalM3a U OOBSICHEHHS SBICHUH OKPYXKAIOIIETO MHPA M NMPOHUCXOSIINX B HEM M3MEHEHHH, yMEHHE
JienaTh 00OCHOBAHHBIE 3aKITIOYEHHs HA OCHOBE HAyYHBIX (haKTOB M MMEIONIMXCS JaHHBIX C LEJIbI0 MONYYEeHHs JTOCTOBEPHBIX
BBIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITENFHO HCIIONb30BaTh OMOJNIOTHYECKHE 3HAHMS JUIS PEIIeHHs MpoOIeM B PeasbHBIX KU3HEHHBIX
CHUTYaIlHUsX;

OCO3HAaHME I[EHHOCTH HAYYHOH JeATENBbHOCTH, TOTOBHOCTh OCYIIECTBIATh IPOEKTHYI0 M HCCIEHOBATEIBCKYIO
JeTeNIbHOCTD HHANBHUYAJILHO U B TPYIIIE;

TOTOBHOCTh U CHOCOOHOCTH K HENpPephIBHOMY O00pa30BaHMIO W caMOOOPa30BAHMIO, K aKTUBHOMY MOIYYEHHIO HOBBIX
3HAHHUH 10 61/10J'IOFI/IH B COOTBETCTBHHU C )KNU3HCHHBIMU HOTpe6HOCT${MI/I.

METANIPEAMETHBIE PE3YJIbTATHI

MeTtanpenMeTHbIe pe3ybTaThl OCBOCHHS y4eOHOTro mpeaMera «BHOMorusy BKIIIOYAIOT: 3HAYMMbIe A8 (OPMUPOBAHUS
MHPOBO33PEHHS 00YJaIONINXCsl MEXUCIUIUINHAPHBIE (MEXIIPEAMETHBIE) OOIeHayIHbIe MOHITHS, OTPAXKAIOIINE [[ETOCTHOCTh
HAay4yHOH KapTHHBI MHpa M ClelH(HKy METOJOB IMO3HAHHUS, HCHONB3YyeMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHs,
SIBJICHHE, TPOIECC, CHCTEMa, HAyIHBIH (haKT, IPUHIUIL, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOpHsI, HCCIeJOBaHNEe, HAOTIOICHHE,
U3MEpEeHue, OSKCHepUMEHT M Jpyrux), YHHUBepcaJbHble y4yeOHbIe JAeHCTBUS (TIO3HaBaTeNbHbIE, KOMMYHHKATHUBHBIE,
perynsatuBHbIe), oOecreunBatomue (opMupoBaHHe (YHKIHOHATBHONH TPaMOTHOCTH W COIMAIBHOM  KOMIICTCHI[HH



00y4aIOIMXCs, CIIOCOOHOCTh OOYYAIOLIMXCS MCIOJIB30BaTh OCBOCHHBIE MEXAUCLMIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS U
YHUBEpCaJIbHbIE yIeOHbIe eHCTBHS B TO3HABATEILHON M COIIMAIBHON IIPAKTHKE.

MertanpeaMeTHbIE Pe3yJIbTaThl OCBOSHHUS IIPOrPaMMBbl CPEIHEro 0011ero 00pa3oBaHus JOJDKHBI OTPAXKATh:

OBiajeHne yHHBEPCAJbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH JeiCTBUSIMU:

1) 6azoBble JOrHYecKUe AeCTBUS:

CaMOCTOSITENIFHO (hOPMYJIMPOBATh U aKTYaJIH3UPOBATh NPOOIIEeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

HCIOJIb30BATh IIPU OCBOCHUHU 3HAHUH NMPUEMBI JIOTHYECKOTO MBILIICHUS (aHAIN3a, CHHTE3a, CPaBHEHUS, KilaccuduKaluy,
000011eHNsT), PaCKPBIBAaTh CMBICI OMOJOTMUECKUX HMOHATHH (BBIIENATH MX XapaKTepHBIE NPHU3HAKH, YCTAHABIUBATH CBS3U C
JIPYTHMH HOHSTHSIMH);

OlpEeNeNATh LENH AEATENbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUM HMX HOCTH)KCHHUS, COOTHOCHUTH PE3yJbTaThl
JeATeNIbHOCTH C IIOCTaBJICHHBIMH LEJISIMH;

UCHOJIb30BaTh OHOJOTMYECKUE TIOHATHUS 1711 0OBACHEHNS (PAKTOB U SBJICHUH )KMBON MPUPOJIBI;

CTPOHUTH JIOTHYECKHE DPACCYXKICHHS (MHIYKTHBHBIC, IEIyKTHBHBIC, II0 AHAJIOTHH), BBUBIATH 3aKOHOMEPHOCTH W
HPOTHBOPEYHS B PACCMATPUBACMBIX SBICHUAX, QOPMYIHPOBATH BBIBOBI M 3aKIIOUYCHUS;

NPUMEHATh CXEMHO-MOJIETBHBIE CPENCTBA MU IPEJCTAaBICHUS CYIIECTBEHHBIX CBSI3¢H M OTHOIICHHI B HM3ydaeMbIX
Ouonornuecknx 00bEKTAX, a TaK¥Ke MPOTUBOPEUUH Pa3HOTO PO/ia, BBIBICHHBIX B PA3IMYHBIX HH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IIaH PELICHUS NPOOIEMBI ¢ YUETOM aHAIM3a HMCIOLIMXCS MAaTePHAIBHBIX 1 HEMAaTEePHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JESTEIFHOCTh, OIICHHBATh COOTBETCTBUE PE3YJIHTATOB LEJSIM, OLICHUBATH PUCKH IOCIEICTBHUN
JeATEILHOCTH;

KOOPAWHHMPOBATH U BEIIIOJIHATE pabOTY B YCIOBUSX PEabHOTO, BUPTYILHOTO M KOMOWHHPOBAaHHOTO B3aHMO/ICHCTBHS;

pa3BUBaTh KPEaTHBHOE MBIIUICHUE TIPH PEIICHUH KM3HEHHBIX MTPOOIIEM.

2) 6a30BbIe UCCIEM0BATENbCKHE AeHCTBHUS:

BIIaJICTh HABBIKAMU Y4eOHO-HCCIICIOBATENBCKOH M IIPOCKTHOM JeATEIbHOCTH, HABBIKAMU pa3pelieHHsi Hpodiem,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITE/IBHOMY HOMCKY METOJIOB PEIICHHS IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX
METOJIOB [TO3HAHUS;

HCHOJIb30BaTh Pa3IMYHbIC BUIbI ACATEIBHOCTH MO MOJTYyYEHHIO HOBOTO 3HAHMS, €r0 HHTEPIPETALMH, IPe0Opa30BaHHIO U
NPUMEHEHHIO B yIEOHBIX CHTYAIHsIX, B TOM YHCJIE IIPH CO3MaHUHU yIEOHBIX U COLHAIBHBIX IPOCKTOB;

(hOpMHpPOBaTh HAYYHBIH TUIT MBIIICHHUS, BIA/IETh HAYYHOI TEPMHUHOJIOTUEH, KIIFOYEBBIMU MOHATHAMU U METOAAMHU;

CTaBHUTh U (GOPMYJIMPOBATH COOCTBEHHBIE 33/1a4 B 00pa30BaTEIbHON IS TEILHOCTH M KU3HEHHBIX CUTYaIHsAX;

BBUBJIATH NPUYMHHO-CICACTBCHHBIC CBSI3M M aKTYaJH3HPOBATh 3a]ady, BBIABUIATh THUIOTE3y €€ PEIICHHs, HaXOIHUTh
apryMeHTHI JUIS IOKa3aTeJIbCTBA CBOMX YTBEPIKICHUH, 3a1aBaTh MapaMeTphl H KPUTEPUH PEIICHNS;

AQHANM3UPOBATh IIOJMyYEHHBIE B XOJAE PEHICHUsS 3aJaud pe3yNbTaThl, KPUTHYECKH OLIEHWBATh X JIOCTOBEPHOCTH,
HPOTHO3MPOBATh H3MEHEHUE B HOBBIX YCIIOBHSX;

J1aBaTh OL[CHKY HOBBIM CHTYallWsIM, OLICHUBATh MPHOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH LieJICHANPABIICHHBIH TOUCK MIEPEHOCA CPEJICTB U CIIOCOOOB ACHCTBHS B MPOGECCHOHATBHYIO CPENy;

YMETb IIePEHOCUTH 3HAHUS B TO3HABATEIBHYIO M IIPAKTHYECKYIO 00JIACTH JKH3HEICSTEILHOCTH;

YMETh HHTEIPUPOBATh 3HAHKS U3 PAa3HBIX MPEAMETHBIX OONacTei;

BBIJIBUTATh HOBBIE WJEH, PE/UIaraTb OPUIHHAIbHBIE TOJIXOABI U PEIIeHHs, CTAaBUTh MPOOJIEMBI U 3aJ1a4H, JOMYyCKaIONIe
ITEPHATUBHBIC PELICHMSI.

3) pabora ¢ nHpopmanmeii:

OpPHEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX HH(pOpMAnuy (TekcTe y4eOHOro IocoOMs, HayYHO-TOMYJISIPHOM
JauTeparype, OHOJOTHMYECKHX CJIOBapsX M CHPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIU3MPOBATh
MH(OPMAIIHIO Pa3TMYHBIX BUJIOB M ()OPM MPEACTABICHHUS, KPUTHIECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTD;

(hopMynmupoBaTh 3ampockl W MPUMEHSATh PAa3IHMYHBIE METOABI TMPU TMOHWCKE W OTOOpe Omojormdyeckoid WHGOpPMAILUH,
HEoOXOMMOH JUIs BEITIOJTHEHUS! yYEOHBIX 33/1a4;

HNpHOOpeTaTh OIMBIT HCHOJIb30BaHHUS MH()OPMAIOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH, COBEPLICHCTBOBATH KYJIBTYPY
AKTHBHOTO MCIOJIb30BaHUS PA3IMYHBIX HOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHMAIBHYIO (OpMY IPEACTaBICHUS OMOJOTMYECKOH HMH(oOpManuu (CXeMbl, TpaduKH,
JUarpaMMBl, TaOJIUIIBI, PUCYHKU U JPYTOe);

UCIIOJB30BaTh HAYYHBIH SI3BIK B KayecTBE CpeACTBa IpH pabore ¢ Ouojormueckoil MHMOpMalMed: NPUMEHSTh
XHMHYeCKHe, GU3NYeCKHe U MaTeMaTHYeCKHe 3HAKH U CHMBOJIBIL, GopMyIbl, abOpeBHAaTYpy, HOMEHKIATYDPY, HCHOJIB30BaTh U
peoOpa3oBhIBATh 3HAKOBO-CHMBOJINYECKHE CPE/ICTBA HATTISAHOCTH;

BIIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI HHPOpMAUK, HHHOPMALIMOHHON 6E30MaCHOCTH JIUYHOCTH.

OBJ1ajieHNe YHUBEPCAIBbHBIMH KOMMYHHMKATHBHBIMM I€fiCTBUSAMU:

1) o6ueHue:

OCYILECTBIISITh KOMMYHHKAIIMH BO BCeX cepax )KU3HHU, aKTHBHO YYacTBOBATh B JHAJIOTe MM JUCKYCCHH IO CYLIECTBY
o6cy>l<11aeM0i«'1 TEMBbI (yMeHI/Ie 3a/1aBaTh BOIIPOCHI, BBICKA3bIBATH CYXXJACHHUSA OTHOCUTEIIBHO BBINOJIHEHUSA npezmaraeMOi«'I 3axavu,
YUYHUTHIBATh HHTEPECHI U COTNIACOBAHHOCTH MO3HIMII APYIHX YUACTHUKOB AUAJIOTa WM AUCKYCCHH);

pacrio3HaBaTh HeBepOanbHbIE CpEACTBAa OOLICHWs, I[IOHMMAaTh 3HAUCHHE COLMAIBHBIX 3HAKOB, MPEANOCHUIOK
BO3HMKHOBEHHUS KOH(IIMKTHBIX CHUTYalMH, yMETh CMSr4aTh KOH(IMKTHI H BECTH NEPErOBOPBI;

BJIAICTh pas3IMYHbIMU criocobaMu OGLL[BHI/IH H B3aHMOﬂeﬁCTBHﬂ, IMMOHUMATh HaMEpPEHUS APYIrux J'[}O)Iel\;l, MPOABJIATH
YBaXUTEJIbHOE OTHOIICHNE K COOSCETHUKY U B KOPPEKTHOH (opme GopMyIHpoBaTh CBOM BO3PAXKESHHUS;



Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl eI TeJIbHOCTD:

MOHMMATh M HCIONb30BaTh NMPEUMYLIECTBA KOMAHJHOW M MHIMBHAYadbHOH PaOOTBI MPU PEIICHUH OHONOTHYECKOMH
poOieMbl, 000CHOBBIBATh HEOOXOUMOCTE IIPUMEHEHHS TPYIIIOBBIX ()OPM B3aUMOJICHCTBUS IIPU PEIIeHUH y4eOHO! 3a1auH;

BBIOMpPATh TEMATHUKY M METOJbI COBMECTHBIX ACHCTBHI ¢ ydETOM OOMIMX MHTEPECOB M BO3MOMKHOCTEH KaXkKAOTO UiIeHa
KOJUICKTHBA;

NpUHUMATh IEJM COBMECTHOH JeATeIbHOCTH, OPTaHM30BBIBaTh M KOOPAMHHMPOBATH NEHCTBHA MO €€ JOCTHKEHHMIO:
COCTABJIATH IUIAH JEHCTBUI, paclpeelsITh POJIN ¢ YIETOM MHEHUI yIaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH pabOoTHI;

OLICHMBATh KAa4eCTBO CBOCTO BKJIAJAa MW KaXIOTO YYaCTHHKA KOMAaHIBI B OOIIMH pe3yibTaT IO pa3padOTaHHBIM
KPUTEPHUSIM;

IpeAIaraTb HOBbIE IPOEKTHI, OLICHUBATh UJICH C IO3ULIUU HOBU3HBI, OPUIHHAIIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTHBHOE CTPAaTETHYECKOE IIOBEJCHHE B PA3IMYHBIX CHTYaIUsAX, IPOSBIATE TBOPYECTBO U
BOOOpaKeHHE, OBITh MHUIUATHBHBIM.

OByajeHHe YHHBEPCAIbLHBIMH PeryJsiTHBHBIMH JeiiCTBUAMH:

1) camoopranu3zanus:

UCIIOb30BaTh OMOTOTHUECKUE 3HAHUS IJIsI BBISIBIICHUSI IPOOJIEM M X PELICHHS B )KU3HEHHBIX M yU€OHBIX CUTYALUSIX;

BBIOMpPATh Ha OCHOBE OMOJIOTHYECKUX 3HAHUII I[e/IeBble U CMBICIOBBIE YCTAHOBKH B CBOMX ACHCTBHAX U MOCTYNKaX IO
OTHOIICHUIO K JKUBOH IIPUPOJE, CBOEMY 37I0POBBIO U 3[0POBBIO OKPYKAIOLIHX;

CaMOCTOSITENIPHO OCYIIECTBIATh ITO3HABATEIBHYIO JEATEIBHOCTh, BBIABIATH NPOOTEMBI, CTaBHTh M (OPMYIHPOBATH
coOCTBEHHBIE 3aJa4H B 00pa30BaTENbHOM AEATEINEHOCTH U KH3HEHHBIX CHTYalHIX;

CaMOCTOSITEJIFHO COCTAaBIIITh IUIAH PEUICHHs MPOOIEMBI ¢ YIETOM MMEIOIIUXCSI PECypPCOB, COOCTBEHHBIX BO3MOXHOCTEH
U NPEIIOYTeHHUI;

JIaBaTh OI[EHKY HOBBIM CHTYallUsIM;

pacIIUpATh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JTMYHBIX IPEAIOYTECHHH;

JIeTIaTh OCO3HAHHBIM BBIOOP, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHNE;

OILIEHUBATH IPHOOPETEHHBIN OIIBIT;

croco0CTBOBaTh ()OPMUPOBAHMIO ¥ TPOSIBICHHIO IIMPOKOH SPYIWIUH B pasHBIX O0NAcTAX 3HAHWH, ITOCTOSHHO
MOBBIIIATE CBOIT 00pa30BaTeNbHBIN U KyJbTYPHBIH YPOBEHB.

2) caMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CHTYaI[HsIM, BHOCHTh KOPPEKTHBBI B JEATEIBHOCTH, OIEHHBATh COOTBETCTBHE pE3yIbTATOB
eI,

BJIA/ICTh HaBBIKAMH ITO3HABATEIHHON Pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHI M MBICIHTEIBHBIX IIPOLIECCOB,
UX pe3ysIbTaTOB U OCHOBAHMH, HCIONB30BaTh MIPHEMBI peIICKCHH ISl OLICHKU CUTYaIHH, BBIOOpa BEPHOTO PEIICHNS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELIEHUs [10 UX CHUKEHHUIO;

MPUHAMATG MOTHUBBI M apTyMEHTHI IPYTUX IPH aHAIN3€ PE3yIbTaToOB AESTENbHOCTH;

3) npuHsiTHE ceBst M IPYTUX:

MPUHAMATH ce0s, TOHUMAasi CBOM HEJOCTATKH M JOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI APYTUX IPU aHAIU3E Pe3yIbTaTOB JIeSTEIbHOCTH;

HPHU3HABATh CBOE MIPABO U IIPABO APYTHX Ha OLIMOKHY;

pa3BHUBaTh CHOCOOHOCTH IIOHUMATh MUP C HO3UINH APYTOTO YeIOBEKa.

INPEAMETHBIE PE3YJIbTATbI

IpenmerHble pe3yabratsl ocBoeHHs: nporpamMmbl COO 1o Guonoruy Ha 6a30BOM ypOBHE BKIIIOHYAIOT crenuduueckue
st yaebHoro mpexmera «buonorms» HaydHBIEe 3HAHMS, YMEHHS H CIOCOOBI JEHCTBHI 1O OCBOGHHIO, MHTEPIPETAHU H
NpeoOpa3oBaHUIO 3HAHWH, BUJIBI JESITEIBHOCTH 10 MOJYyYEHHIO HOBOTO 3HAHWS M MPUMEHEHHIO 3HaHWH B Pa3INYHBIX Y4eOHBIX
CHTyalnsiX, a TaKkKe B PEATbHBIX KU3HEHHBIX CHTYaIlHsX, CBS3aHHBIX ¢ Omonormeid. B mporpamme mpenmeTHbIE pe3yibTaThl
MpEJICTaBICHBI 110 TO1aM O0ydeHNsI.

[IpeaMeTHbIC pe3ynbTaThl OCBOCHUS yueOHOTO npeamerta «buonorus» ¢ 10 Kiacce NOMKHBI OTPaKaTh:

c(OpMHUPOBAHHOCTh 3HAHMH O MecTe M pONM OHONOTHHM B CHCTEME HAyYHOTO 3HAHHUSA ECTECTBCHHBIX HAyK, B
(hOpMHPOBaHUH COBPEMEHHOI €CTeCTBEHHO-HAyYHOW KapTHHBI MHpa M HAyYHOTO MHPOBO33DPEHUS, O BKIJIAE POCCUICKHX U
3apy0OeKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE OHMOIOTHH, (PyHKIIMOHAIFHOH TPaMOTHOCTH UENIOBEKa IS PEIICHUS XHM3HEHHBIX
3aj1ay;

YMEHHE pacKphIBaTh COJEpKaHUE OHMOJOTMYECKHX TEPMHUHOB WM MOHSTHH: XHU3Hb, KIETKA, OPraHH3M, MeTabonm3M
(oOMeH BemIecTB M TPEBpAIlleHHe SHEPrHH), TOMeocTa3 (CaMOperyisius), YpPOBHEBas OpPraHW3AIUs JKUBBIX CHCTEM,
CaMOBOCIPOU3BEICHUE (PEIPOTYKLNS ), HACIEACTBEHHOCTh, N3MEHUYHBOCTb, POCT U PA3BUTHE;

YMEHHE HW3JIaraTb OWOJOTHMYECKHEe TeOopHH (KJIETOYHAas, XPOMOCOMHas, MyTallMOHHAs, IEHTpaJbHAas J0TMa
MoJeKyIsipHOH Ouonorum), 3akoHsl (I. Mengens, T. Moprana, H. /1. BaBuinoBa) u y4deHus (0 IeHTpaXx MHOroo0Opazus H
MPOUCXOXKIEHHS KyIbTYpHBIX pacTeHuii H. V. BaBuiosa), onpenensaTs TpaHUIIBI HX IIPIMEHIMOCTH K JKHBBIM CHCTEMaM;

YMEHHE BJIaACTh METOJaMU HAYYHOI'O ITO3HAHUSA B 6I/IOJ'IOFPII/I: Ha6m011eﬂne U OIMMMCAHUEC KUBBIX CUCTEM, IPOLECCCOB U
SIBJICHHUH, OpTraHM3alys M IPOBEIECHHE OMOJIOTMYECKOr0 AKCHEPHMEHTA, BBIABIDKCHHE THIIOTE3BI, BBIIBICHHE 3aBHCHMOCTH



MEXJ[y UCCIEAYEMBIMH BENUYHUHAMHU, OOBSICHEHUE NOIYYEHHBIX PE3YNbTAaTOB, HCHONB30BAaHHBIX HAYYHBIX MOHATHH, TEOpHH K
3aKOHOB, YMEHHE JIeTIaTh BBIBOIBI HA OCHOBAaHUH ITOJIy4E€HHEIX PE3yJIbTaToB;

YMEHHE BBIACNATh CYIIECTBEHHBIE IPHU3HAKM BHUPYCOB, KIETOK IPOKAPHOT M 3SYKapHOT, OJHOKIETOYHBIX M
MHOTOKJIETOYHBIX OPTaHN3MOB, OCOOCHHOCTH IIPOIIECCOB: OOMEHa BEIIECTB M NPEBPAILCHHUs] SHEPTUH B KIeTKe, (pOTOCHHTE3a,
TUIACTHYECKOTO M SHEPTeTUIECKOT0 00MeHa, XeMOCHHTE3a, MUTO03a, Meiio3a, OIIOJOTBOPEHUS, PA3MHOXKEHHS, HHAUBUIYaIbHOTO
pa3BHUTHS OpraHu3Ma (OHTOT€HE3);

yMEHHE IPUMEHSTh IOIYYeHHBIE 3HAHUS UISI OOBSICHEHHsS OMOJIOTHUECKUX IIPOIECCOB U SIBICHHH, IUISI MPUHATHA
MPaKTUYECKUX pPEHICHHH B IIOBCEAHEBHOW JMKM3HH C IENbl0 obecredeHHs OE30IIaCHOCTH CBOETO 3M0POBBbS M 30POBBS
OKpY)KAalOIUX JIFOJeH, COONIOAEHHsS HOpPM TpaMOTHOTO TIIOBEIEHHs B OKpYKaromled IPHPOAHOH cpene, IOHHMaHHE
HEOOXOJMMOCTH  HCIOJB30BAHUS  JOCTIDKEHHH COBPEMEHHOM Ouonorun M OHOTEXHONOTMH IJIsI  PalMOHAIbHOTO
HPUPOIOTIONH30BaAHYS;

yYMEHME pellaTh 3JI€MEHTapHble TeHEeTHYeCKHe 3aJadyd Ha MOHO- M JAUTHOPUAHOE CKpEIIMBaHUE, CLEIICHHOE
HacJeI0BaHNe, COCTaBIISITh CXeMBl MOHOTHOPHHOTO CKPEIINBAHYS U1l IPEACKa3aHus HACleJOBaHUS IPU3HAKOB y OPTraHU3MOB;

yYMEHHE BBINOJHATH J1a0OpAaTOpPHbIE M TPAKTUYECKHE paboThl, coOMIoNaTh NpaBwia NpH paboTe ¢ Y4eOHBIM H
71a00paTOPHEIM 000PYIOBAaHHEM;

yMEHHE KPUTHUYECKH OIICHMBAaTh M WHTEPIPETHPOBATh MHGOPMALUIO OMOIOTHUECKOTO COMAEPKAHMS, BKIOUYAIOIIYIO
TICEB/IOHAYYHBIE 3HAHUA M3 Pa3lIUYHBIX HCTOYHHUKOB (CPEICTBA MAacCOBOM MH(OpPMAIMH, HAyIHO-NOMYJISIPHBIE MaTepHalIbI),
STHYECKHE aCIEeKTH COBPEMEHHBIX HCCIEAOBAaHNN B OMOJIOTUH, MEANIINHE, OMOTEXHOJIOTHY;

YMEHHE CO03/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHHS, 0000mas OHOJIOTHYECKYI0 HH(OpMALUIO H3
HECKOJBKUX HCTOYHHKOB, TPAMOTHO MCIOJIB30BATh TIOHATHHHBIN armapaT GHOJIOTHH.

IIpenmerHbIe pe3ynbTaThl OCBOEHHA yaeOHOTo mpeamera «buonorus» ¢ 11 knacce NOIKHBI OTPAXKaTh:

c(OpMHUPOBAHHOCTh 3HAHMH O MeCTe M pONM OWONOTHH B CHCTEME HAyYHOTO 3HAHWS ECTECTBEHHBIX HAyK, B
(OpMHPOBAaHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa M HAyJYHOTO MHPOBO33PEHUS, O BKIAAE POCCUICKUX U
3apyOeKHBIX yUEHBIX-OHOIOTOB B Pa3BUTHE OHOIOTHH, (PyHKIIMOHAIFHOM T'PaMOTHOCTH UYeNIOBEKa IJISI PEIICHUS XKU3HEHHBIX
3aj1ay;

YMEHHE PaCKphIBaTh COAEpKaHHE OHOJNIOTMYECKHX TEPMUHOB W IOHATHH: BHA, MOMYJIALUS, T€HO(GOH[, >BOIIONNS,
JBIDKYIIHE CHIBI ((aKTOpbI) SBOJIOLUH, IPHCIOCOOICHHOCTh OPraHW3MOB, BHI000pa30BaHHE, IKOJOTHYECKHE (HaKTOPEI,
9KOCHCTEMA, TIPOAYLEHTHI, KOHCYMEHTBI, PEIYIIEHTHI, eI MUTaHHs, SKOJIOTHUEeCKas TIpaMusa, OnoreoreHos, 6uochepa;

YMEHHE H3JaraTb OHOJOTHMYecKue TeopuH (3BoJronvoHHas Teopus Y. /lapBuHaA, CHHTETHYECKash TEOPHsS 3BOJIOLMH),
3aKOHBI U 3aKOHOMEPHOCTH (3apoabimieBoro cxoncrsa K. M. Bapa, uepenoBanus riaBHBIX HANpaBICHUN U ITyTeH 3BOMIOUH A.
H. CeBepuioBa, yuenus o 6uochepe B. 1. BepHanckoro), onpeaessTh TPaHUIIB HX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BIaJeTh METOJaMU HayJYHOTO IO3HAaHHs B OHOJIOTMH: HAONIOAEHHE M ONUCAHHE JKHBBIX CHCTEM, IPOIECCOB M
SBJICHUH, OpPTraHM3alis M IPOBEICHHE OMOJIOTMYECKOTO SKCIEPHMEHTA, BBIIBM)KEHHE THUIIOTE3BI, BBIABICHHE 3aBHCHMOCTH
MEX]y HCCIEAYEMBIMH BEIMYMHAMH, OOBSICHEHUE IOJIYYSHHBIX PE3yJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX HMOHATHH, TEOPHH U
3aKOHOB, YMEHHE JIeTIaTh BBIBOIBI HA OCHOBAaHUH TIOJyIE€HHBIX PE3yIbTaToB;

YMEHHE BBIACIATH CYLIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOIOTHYECKHX OOBEKTOB: BHJOB, MOMYJISALHUHA, MPOIYIIEHTOB,
KOHCYMEHTOB, PEIyIIeHTOB, OHOTE€OIIEHO30B M 93KOCHCTEM, OCOOEHHOCTH IIPOIIECCOB: HACIEACTBEHHOW W3MEHIHBOCTH,
€CTECTBEHHOTO O0TOOpa, BHA000pa3oBaHMs, HPHCHOCOOIEHHOCTH OpPTaHU3MOB, ISHCTBUS HKOJOTHYECKMX (DAKTOpOB Ha
OpraHu3MBbl, IIEpPEeHOCa BEIECTB M MOTOKA JHEPIHM B JKOCHUCTEMaX, aHTPOIOTEHHBIX HM3MEHEHHIl B JKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB H OMOTCOXUMHUYECKHUX IUKIOB B OHocdepe;

YMEHHE TMPUMEHSTH IOJYYeHHBIE 3HAHUS U1 OOBSICHEHWsS OMOJOTMUECKHX IPOIECCOB W SIBICHHWH, IUISl MPUHSATHS
MPaKTUYECKUX PEHICHWH B IOBCEAHEBHOW MXM3HH C IEeNbl0 obecredeHHs OE30IacCHOCTH CBOETO 3[0POBbSI M 3[0POBBS
OKPYKAIOLIMX JIFOJieH, COONIOAEHHsT HOPM TpaMOTHOTO TIIOBEACHHS B OKpYKarolled IPHPOAHOM cpele, IOHUMaHHe
HE0OXOJMMOCTH HCIIOIb30BaHUS JOCTIDKEHUH COBPEMEHHOH OMOJIOTHH IS PAI[HOHAIBHOTO IPHPOION0IF30BAHNS;

yYMEHHE pelaTh DJIeMEHTAapHble OHOJIOTMYECKHEe 3aJadM, COCTABISITh CXEMBI IIepPEeHOCa BEIIECTB M JHEPIUM B
9KOCHCTEMaxX (LIETTH MUTAHHSA);

YMEHHE BBINOJHATH JTA0OPATOPHBIE W TIPAKTHYECKHE pPadOTHI, COONMIOAATh MpaBMia HpH paboTe C y4eOHBIM |
71ab0paTOPHBIM 000PYIOBAaHHEM;

YMEHHEe KPHUTHUYECKH OIIEHMBATh M WHTEPIPETHPOBATH MHPOPMALHUIO OMOIOTHUECKOTO COACPIKAHMS, BKIIOYAIOILYIO
TICEB/IOHAYYHBIE 3HAHWS M3 Pa3INYHBIX HCTOYHHUKOB (CPEICTBA MAacCOBOH MH(OpPMAIMM, HAyYHO-NIOMYJISIPHBIE MaTepHaJIbI),
paccMaTpuBaTh TJIOOATBHBIE 3KOJIOTHIECKHE MPOOJIEMBI COBPEMEHHOCTH, (POPMHPOBAThH MO OTHOIICHHWIO K HUM COOCTBEHHYIO
MO3UILINIO;

YMEHHE cO037aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE cOOOmeHMs, 0000mas OHOIOTHUecKyr0 MH(OPMAIHIO H3
HECKOJBKNX HCTOYHHKOB, TPAMOTHO MCHOJB30BaTh TIOHATHHHBIN armapaT OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 2
° C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'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
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoaunvecTBo yacoB
Jara
n/ Tema ypoka IIpakTH4ec
Bceero HU3YYEeHUS
n KHe padoThl
1 Mertoap! mo3Hanus xuBor npupoasl. [Ipakruueckas padora Ne 1 «cmons3oBanue 1 05
Pa3TUYHBIX METOJIOB MPU U3YICHUN OMOJIOTUIECKIX O0BEKTOBY '
2 buonorus B cucreme Hayk 1
3 buonornueckue cUCTEMBI, IPOLIECCH U UX U3YUYEHHE 1
4 XUMHYECKUH cOCTaB KIETKU. Bosia 1 MUHEpaibHbBIE COH 1
5) benku. CoctaB u ctpoeHue 6eJIKOB 1
6 ®depMeHThI — OHoJorndecKue KaTannu3aropsl. Jlaboparopras padora Ne 1 «3ydenue 1 05
KaTaJIUTHYECKON aKTUBHOCTH ()EPMEHTOB (HA MMPUMEPE aMIJIa3bl WIIH KaTaaa3bl)» '
7 Yraeponsl. JIunuasl 1
HyxnennoBbie kucnotsl. ATO 1
9 HcTopust u MeTobl n3yueHus kinetku. Kinerounas reopus 1
10 KiteTka kax nenocrHag »K1uBasi CHCTEMA 1
CtpoeHue rykapuotuueckoit kinetku. Jlaboparopnas padota Ne 2 «M3yueHue ctpoeHus
11 KJIETOK PACTeHHM, )KHUBOTHBIX, TPHOOB U OaKTepuil MO MUKPOCKOIIOM Ha TOTOBBIX 1 0.5
MUKpOIIpenaparax U uX OIMUCAHHEC)
12 OOMeH BelecTB WK MeTaboIu3M
13 ®dotocuHTe3. XEMOCHHTE3
14 OHepreTuyeckuii 0OMeH
15 Kuznennbrit muka kiaetku. Jlenenne kietku. Muto3s. JlaGoparopras padota Ne 3 1 05
«Habnroerre MuTO3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MHUKPOIIpENapaTax» '
16 buocunTes 6enka. Peakiys MaTpuyHOTO CHUHTE3a 1




17 Tpancnsus — OnocuHTe3 Oenka 1

18 Hexkierounsie GOpMBbI )KU3HU — BUPYCHI 1

19 DopMBI PA3MHOXKEHUS OPraHU3MOB 1

20 Meiios 1

21 OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIeTOK. OrmogoTBopenue. JlabopaTtopnas padora Ne 4 1 05
«M3yueHune cTpoeHUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpernapaTax» '

22 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB 1

23 ['eHeTKa — HayKa O HACIEACTBEHHOCTH  U3MEHUHUBOCTH 1

24 3aKOHOMEPHOCTH HaCIeTOBaHH TPU3HAKOB. MOHOTHOPHIHOE CKPEIIMBAHNE 1

25 JurubpunHoe ckpeniyBanie. 3aKOH HE3aBUCUMOT'O HACJIEJOBaHUSI IPU3HAKOB 1
CueruieHHOe HacienoBaHue npu3HakoB. Jlabopartopuas padota Ne 5 «3yuenue

26 pe3yabTaTOB MOHOTHOPHITHOTO ¥ TUTUOPUAHOTO CKPEIIMBAHUS Y IPO30(IIIBI HA TOTOBBIX 1 0.5
MUKpOTIpenaparax»

27 I'enernka nona. HacnenoBanue npu3HaKoOB, CLETUIEHHBIX C MOJIOM 1
N3menunBocTh. Henacnencrsennas usmMeHunBocTh. JlabopatopHas paborta Ne 6. M3yuenue

28 MOIU(PUKAITMOHHON U3MEHUYHUBOCTH, TOCTPOCHHE BAPHAIIMOHHOTO Psifia U BapUAIMOHHOMN 1 0.5
KpHUBOW»

29 Hacnencrennas uamenunBoctb. JlabopaTopHas pabora Ne 7. «AHanu3 Mmyranuil y 1 05
Jp030(HIIbl HA TOTOBBIX MUKpOIpenapaTax»» '

30 I'enernka yenoBeka 1

31 PesepBHblit ypok. O600menne no reme «HacneacTBeHHOCTh U MU3BMEHUYHNBOCTh OPraHU3MOB) 1

32 Cenexnus Kak HayKa U TpoIece 1

33 MeToap! ¥ JOCTHKEHUS CENEeKIIMU PACTeHUN U )KUBOTHBIX 1

34 buotexHosorust Kak oTpaciab MPOU3BOICTBA 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 4




11 KJIACC

KoaunuecTBO 4acoB

Jara
Tema ypoka IIpakTuyeckue
n/n Bceero U3yYEeHHUs

padoThI

OBOJIIOLUSA U METOABI €€ U3YyUEHUS 1

HcTopus pa3BuTHs NpeACcTaBIeHUI 00 3BOIIOIUN

3 MUKpPOIBOIIOIIHS

4 [MTormynsanus kak 3JeMeHTapHas eIUHHIA BUAa U 3Bosonuu. Jlabopatopnas padora Ne 1 1 05
«CpaBHEeHHE BUAOB 110 MOP(POIOTrHUECKOMY KPUTEPHUIO» '

5) JBkymue cuitbl (3IeMeHTapHbIE (PAKTOPHI) SBOIIOIUH 1

6 EcrecTBenHbIit 0TOOp 1 ero GopMbl
PesynbraTsl 3BOMIONNN: IPUCTIOCOOIEHHOCTH OPTaHU3MOB U BHI000pa30BaHHE.

7 JlaboparopHas padota Ne 2 «Onucanue NpucrnocoOJICeHHOCTH OpraHu3Ma u eé 1 0.5
OTHOCHUTEJIBHOT'O XapaKTepa

8 Hanpasienus u mytn MaKpOIBOJOIIH 1

9 HeoOGpatuMocTs 3BOIOIIUN 1

10 Wcropus xu3Hu Ha 3emiie U METO/Ibl €€ U3yUeHus 1

11 ['unoTe3pl NPOUCXOKICHUS JKU3HU Ha 3eMIle 1

12 PazButue xxu3HM Ha 3eMIie TI0 dpaM U TIEpHoIaM 1

13 OCHOBHBIE 3TaIlbl HBOJIOLUH PACTUTENILHOTO U )KUBOTHOrO Mupa. [IpakTuueckas pabota 1 05
Ne 1 «/3yueHne NCKOTaeMBIX OCTaTKOB PACTEHHUI M JKUBOTHBIX B KOJUIEKITUSIX) '

14 CoBpemeHHasl cucTeMa OpraHuYecKoro Mupa 1

15 DBOJTIOHS YeJIOBeKa (AaHTPOTIOTEHE?) 1

16 JIBrkynue cuibl ((hakTOpbl) aHTPOIIOTEHE3a 1

17 OCHOBHBIE CTaIUX DBOIIOIINH YEJIOBEKA 1

18 YenoBeueckue packl U MPUPOIHBIE AN TAIIMK YETIOBEKa 1




19

PesepBublit ypok. O6o0mieHne no remMe «Bo3HUKHOBEHHE M pa3BUTHE KU3HHU HA 3eMIIe»

20 DKOJIOTHS KaK HayKa

21 Cpenbl 00UTaHHS U 3KOJIOTHYECKHE (DaKTOPBI 1
Abuotnueckue (axropsl. JlaboparopHas padota Ne 3. «Mopdonoruueckre 0COOEHHOCTH

22 pacTeHmii U3 pa3HbIX MeCT oOuTanus». Jlaboparopras padborta Ne 4. «BiusHue cBeTa Ha 1 0.5
POCT U pa3BUTHE YEPEHKOB KOJIEYyCa»

23 buotnueckue gakTopsl 1

24 DKoJorn4YecKre XapakTepucTuku nomnynauuu. Ipaktuueckas padora Ne 2 «Iloacuér 1 05
TUIOTHOCTH TIOITYJISIIIH Pa3HBIX BUJOB PACTECHHID

25 Coo01iecTBa OpraHM3MoOB — OHOIEHO3 1

26 DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI)

97 OCHOBHBIE TIOKA3aTeNIM SKOCUCTEMBI. DKOJOTrnYecKure nupamMuibl. CBOMCTBA SKOCUCTEM. 1
Cyxkueccus

28 [TpupoaHbIE 3KOCUCTEMBI 1

29 AHTpPOTIOT€HHBIE YKOCUCTEMBI 1

30 buocdepa — rnobanpHas s3xocucrema 3emin 1

31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMOC(Ephl 1

32 YenoseuecTBO B 61ochepe 3emin 1

33 CocymiecTBOBaHHE MPUPOJIBI M YEITOBEYCCTBA 1

34 PesepBHblit ypok. O6001menne TeMbl «Coo011ecTBa 1 3K0JIOTHYECKUE CHCTEMBI» 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






