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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke TporpaMMbl MO OHOJIOTHMH TEOPETHUYECKYIO OCHOBY JJIS
OTIPEICIICHNS] TOIXO0J0B K (OPMHUPOBAHUIO COJACPNKAHUSA YUEeOHOTO TMpeameTa
«buonorus» cocraBwiM: KoHuUenrtyaidbHble Tmonoxkenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIel, colepKaHus, pe3yJbTaToB OOyYeHHUS U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHHKOB, TTOJIOKEHUS 00 OOITUX MENIX U
MPUHITUIIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPETHETO
obmiero obpazoBanus B Poccuiickoit denmeparuu, a Takke TMOJOKEHUS O
cnenuduke 0MoyIoruu, €€ 3HAYeHUH B MO3HAHUU >KMBOU MPUPOJBI U 00ECIICUCHHUH
CYIIIECTBOBAHMS YeJIOBEYECKOTro obOmiecTBa. COrylacHO Ha3BaHHBIM IOJIOKCHHSM,
OTIpeJIeNIeHbl OCHOBHBIEC (DYHKIIMH MPOTPaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouosioruu JaéT MpPEACTaBICHUE O Leax, 00 oOmei
CTpaTeTuu OOYy4YeHHWs, BOCHHUTAHUS W Pa3BUTHUA OOYYAIOIIMXCS CPEICTBAMHU
yueOHOrO TmpeameTra «buosorus», omnpeaenser o0sA3aTelbHOE MPEAMETHOE
collepkKaHHe, €ro CTPyKTypy, pachpeielieHue 1o paszieiaM H  TeMmaw,
PEKOMEHIyEMYIO TTOCIIeIOBATCILHOCTh M3YUCHUST YU4eOHOTr0 Marepuana ¢ y4éToM
MEXIPEAMETHBIX W BHYTPHIIPEIMETHBIX CBS3€H, JIOTUKH 00pa30BaTEIbHOTO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJarOIIMXCA.

B nmnporpaMmvMe mo OuONIOrMHM TakXe YYMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlpEeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (OPMHUPOBAHMHM OCHOBHBIX BHUJOB YyueOHO-TIO3HABATEIbLHOU
NEeATETHPHOCTH/YUEOHBIX JEHCTBUNM OOYYaIOMIMXCS TIO0 OCBOCHHUIO COJCPKAHUS
OMOJOrNYECKOro 00pa30BaAHMUS.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BbIil ypOBEHb) peain30BaH
INPUHIMI TPEEMCTBEHHOCTH B HM3yYeHMM OHWoJoruM, Ojarojgapss 4eMy B HeW
MIPOCMATPUBACTCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHWW, CBS3aHHBIX C
GbOpMHpOBAaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OpHEHTAINN JIMYHOCTH, SKOJOTUIECKOTO MBIIIJICHUS, MPEJCTaBICHUIN O 3J0POBOM
oOpa3e KU3HH M OEpeKHBIM OTHOIICHHUEM K OKpYXalolled MPUPOIHOU cpene.
[ToaToMy Hapsiay ¢ M3ydeHHEM OOIIEOMOIOTHUECKUX TCOPUH, a TaKKe 3HAHUH O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PaHTa M CYITHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MPOTpaMMe MO OHMOJIOTHH YAEICHO BHUMAaHWE HMCIOJIb30BAHHIO
MOJIYYCHHBIX 3HAHUHN B MMOBCEJHEBHOM JKU3HU ISl PEUICHUS MPUKIATHBIX 3a7a4, B
TOM 4YHCJIE: TPO(UIAKTHKYA HACIEJCTBEHHBIX 3a00JICBAHWI YEIOBEKA, MEIHNKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJIeCO00Pa3HOro0 TOBEACHUS B OKpY)KAWOIIEH NPUPOTHOW Cpele, aHajau3a
BIIUSHUS XO3SUCTBEHHOW JCATEIBPHOCTH 4YEJIOBEKAa HAa COCTOSIHHE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUIICHHE BHUMAaHMSI K MPUKIIATHON HATIPABICHHOCTH
yueOHoro mnpeamera «buosorus» MpoaUKTOBAaHO HEOOXOIUMOCTBIO 0OecreueHus



YCIIOBHUM TSI PEIICHUS] OJTHOM U3 aKTyallbHBIX 3a/1ay IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3oBaHus, KOTOpas mpennonaraetT (GOpMUpOBaHHE Yy  OOy4aroUuxcs
CIIOCOOHOCTH aJIalITUPOBAThCA K M3MCHCHHSAM JIUHAMUYHO Pa3BUBAOIICTOCS
COBPEMEHHOTO MHUpA.

buosoruss Ha ypoBHE cpenHero oOiiero oOpa3oBaHUs 3aHUMAET BaKHOE
mecto. OHa obecrieunBaer (GopMUpOBaHUE y OOYYArONIMXCS TPECTABICHUNA O
HAyYHOW KapTUHE MHpA, PACIIUPSET U 00O0OIIaeT 3HAHUS O KUBOW IpHUpoje, €€
OTJIMYUTENIbHBIX TPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3MAET
YCIIOBHSI  JJIs:  TIO3HAHWS  3aKOHOB  JKMBOW  TMPHUPOJBI,  (OPMHUPOBAHUS
(yHKLIHMOHAIBHOM TI'PaMOTHOCTH, HAaBBIKOB 3J0pPOBOrO0 M 0Oe3omacHoro ooOpasa
YKU3HH, YKOJIOTHIECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOIIICHUS K KUBOUW MPUPOJIC
U YEJIOBEKY.

Bbonbiioe 3HaueHre OUONIOTUSl UMEET TAaKXKe JIJIsl PEIICHHS] BOCITUTATENIbHBIX U
pa3BUBAIOIIMX  3a4a4  CpeaHero  oOmero  o0pa3oBaHus,  COIMATU3ALNN
oOyuaromuxcs. M3ydyenne Omonmornu oOecredynBaeT yciaoBus s (popMUpOBaHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAllMOHHBIX ¥  HWH(GOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpPbl, CIIOCOOCTBYET HMHTETpalMyd OMOJIOTHYECKUX 3HAHUU C
MIPEACTABIICHUSIMHU M3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3BaHHBIE TOJOKCHHS O TMpPEAHA3HAYCHUH YYEOHOTO IMpeaMeTa
«buonorus» CcOCTaBUIM OCHOBY [UIsI ONPEIENICHHsS MOIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €ro COJACp)KaHUs, TMPEACTaBICHHOTO B IMporpamMme II0
OHOJIOTHH.

Otb60p copepxanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3UIHMHA KyJIbTypocOoOOpa3HOTO TOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOyYaromuecs: JOJDKHBI OCBOUTH 3HAHWUS W YMEHHUS, 3HAYUMBIE [IJIS
dbopmupoBaHus OOIIEH KyJIbTYpbI, OMNPEICIAIONME aJIeKBaTHOE TOBEIACHHE
YyeJioBeKa B OKpYyXalollled MPUPOIAHON cpesie, BOCTpeOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTUUYECKou aesTeabHOCTH. Oco00oe MECTO B ATOM cHUCTeME 3HaHUU
3aHUMAIOT JIEMEHTHI COJIEPKaHUsI, KOTOPBIE CITy>KaT OCHOBOM JJIsi pOpMUPOBAHUS
IPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHH3aIlUU
OMOJOTUYECKOTO 00pa30BAHMUS.

CTpyKTypUpOBaHUE COJAEpXKaHUs Y4YEeOHOro MmaTepualia B Iporpamme Io
OMOJIOTMH OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYCHHUA 3HAHUK 00
OTIMYUTEIBHBIX OCOOCHHOCTSX JKMBOU MPHUPOBI, O €€ YPOBHEBOW OpPTraHHU3aIlid U
HBOJIIOIMHU. B COOTBETCTBUM C 3THM B CTPYKType yueOHoro npeamera «buomorusy»
BBIJICJICHBI CIIEYIOUIUE COJIepKaTeNbHble TMHUU: «buonorus kak Hayka. Metozbl
Hay4yHOTO To3HaHMs», «KieTka kak Ouonormueckas cucreMayn, «OpraHu3Mm Kak



Oouonornueckas cucrema», «CucreMa M MHOroo0Opas3ne OpPraHUYEeCKOTO MHUPay,
«OBOJIFOLMS KUBON IPUPOAB», « IKOCUCTEMBI U IPUCYIUE UM 3aKOHOMEPHOCTH.

[enp uzyueHus yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHHE  OOYy4YalOMIMMHUCS  3HAaHUSMU O  CTPYKTYPHO-(PYHKIIMOHAJIBHOU
OpraHu3ald{d >KUBBIX CHCTEM pa3HOrO paHra M HNPUOOPETEHHE YMEHUH
UCIOJB30BaTh ATH 3HAHMs [Js I'PAMOTHBIX JEHCTBUI B OTHOIIEHUU OOBEKTOB
KUBOU MPUPOABI M PEIICHUS Pa3IMUHBIX )KU3HEHHBIX MPOOIIEM.

Joctiwkenue nenu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6azoBoM
YpOBHE 0OecreunBaeTCs pelIEHUEM CIISAYIOIINX 3a/1a4:

OCBOCHHME OOYYaIOIIMMHCS CHUCTEMBl 3HAaHUU O OHOJIOTMYECKUX TEOPHSX,
YUEHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MMPABUIIAX, CIY>KAIUX OCHOBOM
JUist OPMHUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/IaX HAyYHOT'O MO3HAHMS, CTPOEHUH, MHOT00Opa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM Pa3HOT0 YPOBHS OpPraHM3aLMH, BBIIAIOMIMXCA OTKPBITUSIX U COBPEMEHHBIX
HCCIIEIOBAaHUSAX B OMOJIOTHH;

dopMupoBaHHE y OOYYarOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYalbHbIX U
TBOPYECKUX CIIOCOOHOCTEW B MPOIECCe aHaldu3a JAaHHBIX O MyTSIX pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MJEH M TOJIXOJ0B K M3YUEHHUIO JKHUBBIX CHUCTEM
Pa3HOT0 YPOBHS OpraHu3aliy;

CTAaHOBJICHHE y OOydYarommxcsd oO0mel KyJabTypbl, (YyHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH U OIICHUBATH SIBJICHUS OKPY’KAIOILIErO
MHpa KUBOW MPUPOABI HA OCHOBAHMW 3HAHUW U ONBITA, MOJYYEHHBIX IpHU
U3Y4YEHUU OMOJIOTUY;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JAESATENIbHOCTH YEJIOBEKAa, Ppa3BUTUHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTHif;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TMO3HAHUSI YEJIOBEKOM KUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHHUS K HEW, COOTIOICHUS DTUYECKUX
HOPM IIpU IPOBEIECHUH OMOJIOTMYECKUX UCCIEIOBaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUI [JIs TOBBIIMICHUS YpPOBHS
HKOJIOTUYECKOU KYJIBTYPHI, 111 (GOPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUMN B TIOBCETHEBHOM JKU3HU JISI
OLICHKH TIOCJIEICTBUIM CBOEH AESATEIBHOCTHU 10 OTHOLIEHUIO K OKPY’KarOIIEN cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COONIIOACHHE MeEp MNPOPUIAKTUKI
3a00sIeBaHUM.

B cucreme cpennero oOmiero ob6pasoBanust «buonorusi», uzydyaemas Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTENbHBIM YUYEOHBIM IMPEIMETOM, BXOMSIIUM B
COCTaB MpeaMeTHOM oonacTh « EcTecTBeHHO-HAYUYHbIE TPEIMETHI.



Jlst m3ydenusi Ouojaoruu Ha 6a30BOM ypOBHE CpPEHETO 0011ero 00pa3oBaHus
orBoauTcs 68 yacos: B 10 kimacce — 34 yaca (1 yac B Hepeno), B 11 kiacce — 34
yaca (1 yac B He/ieI10).



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMH €CTeCTBEHHBIMU HayKamH, (uiiocopueit, ITUKON, SCTETUKON U MPABOM.
Ponp Owonormu B (HOpPMUPOBAHWHM COBPEMEHHOW HAy4YHOW KapTHUHBI MHUpA.
Cucrema OMOJIOTHUECKUX HaAYK.

MeTobl TO3HaHUS )KUBOUM IPUPOABI (HaOII0IeHUE, SKCIIEPUMEHT, ONTUCAHUE,
u3MepeHue, Kiaccudukaius, MOJEeTUpPOBAaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX).

JlemoHcTpanum:

IToprpersr: Y. lapsun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo/Ibl TO3HAHUS )KUBOW TTPUPOJIBIY.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «lcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
M3YUYEHUH OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cicTeMbl H UX OPraHU3 AN,

Kusble cuctembl (OMOCUCTEMBI) KaK IMpeaAMeT u3ydeHus: ouonoruu. Oinuue
JKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CaoticTBa OMOCHCTEM U BX pa3zHOoOpasue. YPOBHU OpraHU3aIii OMOCHCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, IOMYISLHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOIIeHOTUYECKHI ), OMOC(EpHBIH.

JleMoHCcTpanuu:

Tabnuipl u cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY, «YPOBHHU OpraHU3alUU
YKUBOM ITPUPOIBD.

O6opynoBanue: moaenb MoJiekybl JIHK.

Tema 3. Xumu4eckuii cCOCTaB M CTPOEHHE KJIETKH.

XHUMHUYECKHI COCTAaB KIETKU. XUMHUYECKHE DJIEMEHTBI: MaKpO3JEMEHTBHI,
MHKpPO3JIEMEHTHI. Bosia 1 MUHEpalibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaIbHBIX BemllecTB B KkieTke. lloanepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHre OeIKOB. AMUHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3ameHnMble 1 3aMEHUMbIE AMUHOKHUCJIOTHl. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJIeKYyJibl (TIepBUYHAS, BTOPUYHAS, TpPETHUYHAs U
YeTBEpTUYHAA CTPYKTypa). XUMHUUYECKHUE CBOWCTBa OeikoB. buomorndeckue
byHKIUN OENKOB.



depMeHTHl — Oumoyiorudyeckwe Kataiauszatopbl. CTpoeHHe (QepMeHTa:
aKTUBHBIA IIEHTp, cyOcTpatHas crneuuduyHocts. Kodepmentsl. ButamuHsbl.
OTanuust GepMEHTOB OT HEOPTAaHUYECKUX KaTaIu3aTOpPOB.

VYrineBoabl: MoHOcaxapuabl  (TJIOK03a, pubo3a ©  JA€30KcUpuodo3a),
aucaxapuabsl (caxapo3a, JlakTo3a) U Iojucaxapuabl (KpaxMas, TJHUKOTEH,
1eJUTI0I103a). buonornyeckne GyHKIMY yTII€BOIOB.

Jlunuae:  Tpurauuepuabl, Qocdoaunuasl, crepounsl. [uapoduIbHO-
runpopoOHbie  cBoiicTBa. buonormdyeckne ¢yHkuuu sunupoB. CpaBHEHUE
YIJIEBOJIOB, OEJIKOB U JIMMTUAOB KaK UCTOYHUKOB SHEPTHUHU.

Hyxnennoseie kucnorsl: JHK w PHK. Hykmeormaer — MoOHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkiuu JIHK. Ctpoenne u ¢pynkimu PHK.
Bunast PHK. AT®: ctpoenune u GyHKIUH.

[{utonorus — Hayka o kietke. Kiietounast Teopusi — mpuMep B3aUMOIEUCTBUS
uaen u paKkToB B HAYYHOM MMO3HAHUU. MeTO bl U3yUeHUS KIIETKHU.

Knerka kak wnenoctHass >xuBas cucteMa. OOIKMe TPU3HAKUA KIIETOK:
3aMKHYyTas HapykHasi memOpana, moinekynsl JIHK kak reneruueckwii ammapar,
cUCTeMa CUHTe3a Oelka.

Tumel KJIETOK: JyKapuoTHuUecKas U Mpokapuotuyeckas. (OCOOEHHOCTH
CTpOEHHUsI MPOKapHOTUYeCKON KieTku. Knerounas creHka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOW H
IpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTE€HKA, MIMKOKAJIHMKC, UX
dbyukiuu. [1nasmatuyeckas memOpaHa, e€ cBoiicTBa u pyHkuu. [{uTomnazma u eé
opranoujipl. OnHoMemOpannbie opranounbl kietku: OIIC, ammapat ['ombmxw,
n30coMBbl.  [IoyaBTOHOMHBIE OpPraHOWUIBl KJIETKU: MUTOXOHJPHWH, TUIACTUIBI.
[Ipoucxoxnenne MUTOXOHIApUM u mactuA. Buael tumactun. HememOpanHbie
OpraHoOUJIbl KJIETKU: PUOOCOMBI, KJIETOUHBI IEHTP, LEHTPUOJIHU, PECHUYKHU,
KryTUKU. OYHKIAW OPraHOUIOB KJIETKU. BKitoueHusl.

Anpo — perynaropHslid HeHTp KiaeTku. CTpoeHue snpa: saepHas o00J0YKa,
KapuoIuiasma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. IIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[narpammer:  «PacnpeneneHne XHUMHUYECKHX 3JEMEHTOB B HEXKHUBOU
npupone», «Pacnpenenenne XUMUYECKUX SJIEMEHTOB B )KUBOU IPUPOJIEN.

Tabmuubl u cxembl: «lleproguyeckas TabiauIa XMMUYECKUX DIIEMEHTOBY,
«CTpoeHune MoJIeKyJibl BOJIb», «buocunTes Oenka», « CTpoeHrue MOJIEKyYJIbl OenKay,
«Ctpoenne pepmentay, «Hyknennobie kuciotel. JJHK», «Ctpoenune monexynb



AT®», «CtpoeHne 3yKapuoTH4YEeCKON KIeTKW», «CTpOeHHE >KMBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sapa KIeTKn», « YTIIeBOIAb, «JIumuabn.

OOopynoBaHue: CBETOBOM MHKPOCKON, OOOpYJOBaHUE Jis MPOBEICHUS
HaOIIOJICHUM, H3MEpPEHHI, SKCIEPUMEHTOB, MUKPOIpPENapaThl PACTUTENbHBIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble ¥ NpaKkTHYecKUue padoThI:

Jlabopatopnas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONW AaKTUBHOCTHU
(bepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y».

JlaGoparopnas pabora Ne 2. «M3ydyeHue CTpOoe€HUS KIETOK pacTEHUH,
JKUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OMHICAHUEY.

Tema 4. ’KnzHeaeaTeJJbHOCTL KJIETKH.

OOMeH BemiecTB, Wi MeTab0au3M. ACCUMUWIALNS (TUTACTUYECKU OOMEH) U
JTUCCUMMIISIIMS  (PHEpreTUdYeckuii oOMEH) — JBE€ CTOPOHBI €JIMHOIO0 Ipoliecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHHS BEIIECTB U DHEPTUU B TMOHUMAHUU
MeTabou3Ma.

Tumnbl oOMeHa BeliecTB: aBTOTPO(dHBIN U reTepoTpodHbIil. Poib dhepMeHTOB
B 0OOMEHE BEIIECTB U MPEBPAICHUN YHEPTUH B KIIETKE.

®orocunTe3. CperoBas W TeMHOBasg (a3pl (¢QoTocuHTE3a. Peakuuu
dborocunTe3a. DPpheKTUBHOCTh (oTOCHHTE3a. 3HAYCHUE (DOTOCHHTE3a IS KU3HU
Ha 3emuie. BausiHue ycnoBuii cpeqpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MIPOAYKTUBHOCTHU Y KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCUHTE3UPYIoIue OakTepur. 3HAUYCHUE XEMOCUHTE3a IS
YKU3HH Ha 3eMIe.

DHepreTuuecknii oOMeH B KieTke. PaciiernieHue BelecTB, BBIJCICHHUE H
aKKyMYJUpPOBAaHHE DHEPrud B KIJIETKE. JTalbl HHEPreTUYECKOro oOMeHa.
['muxonu3. bpoxkenwe u ero Bujabl. KucimopogHoe OKHCIEHUE, WU KJIETOYHOE
JIBIXaHUE. OkucnuTenbHOe dbochopunupoBanue. OddexTuBHOCTDH
HHEPIreTUIECKOro OOMEHa.

Peaknmm wmatpuyHoro cuHTe3a. [eHermueckas wuHpopmanms u JHK.
Peanuzanusi reHetudeckoil mH(opMmanuu B KIETKE. [ €HETHYECKHUU KOJ U €ro
cBoiicTtBa. Tpanckpuniusa — Matpuunblii cuate3 PHK. Tpauncnsuus — 6uocunres
Oenka. Otanbl TpaHcasuuu. KoaupoBaHwe aMUHOKHUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popMbl ku3HU — BUpYChl. cTopust oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOEHHOCTHM CTPOCHHMS M SKM3HEHHOTO LMKJIA BUPYCOB.
bakrepuodaru. bonesnu pacteHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmyHoxepuuura yenoseka (BMIY) — Bo3Oyaurens CIIM/a.



OOpatHas ~ TpaHCKpUIIIIMA, peBepTaza W uHTerpaza.  lIpodunakruxa
pacnpocTpaHeHUs! BUPYCHBIX 3a00JICBAHMIA.

JleMoHCcTpanuu:

[Toptpetsr: H. K. Konenos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tumbl mutanusy, «Metaboausm», «MHTOXOHIPUN,
«HepreTudeckuii ooMmen», «Xiopomiacty, «Dotocuntes», «Crtpoenue JIHK»,
«Ctpoenue n QPyHKIIMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTuIecKuit Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xkuzHeHHbld nukin Bupyca CIIN/da,
oakTepuodaray, «Pemnukanus JJHK».

Oo6opynoBanue: moxaenu-anmnkanuun «Yasoenue JIHK u Tpanckpunuus»,
«burocunres 6enkay», «CTpoeHue KISTKN», Mojielb cTpykTypsl JTHK.

Tema 5. Pa3MHOKeHMe M MHIUBHUIYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHbIii UK, WM KU3HEHHBIM LMKI KieTku. WHTepdaza u MuTos.
[Ipomecchl, mpoTekatomue B uHTepdasze. Perukanus — peakius MaTpUYHOTO
cunte3a JIHK. Crtpoenne xpomocom. XpOMOCOMHBIH Ha0Op — KapUOTHIL.
Jumiou el W TaluvIOWJIHBIA ~ XpOMOCOMHBIE  HaOOphl.  XpOMaTHUJIBI.
[{uronoruyeckue OCHOBBI PA3MHOKEHHSI W  MHAUBHUIYAJbHOIO  PAa3BUTHSA
OpPraHu3MOB.

Henenune knetkun — muto3. Ctaguu mutosa. [Ipoueccel, mpoucxoasuye Ha
Pa3HbIX CTAAUAX MUTO3a. BUOTOTrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromTo3.

@dopMBbI pa3MHOKEHHSI OPraHU3MOB: Oecroyioe U nmoyioBoe. Bubl 6ecmnosioro
Pa3MHOXKEHUS: JEJIEHUE HAJBOE, ITOYKOBAHME OJHO- M MHOTOKIIETOYHBIX,
CIopooOpa3oBaHue, BETETATUBHOE pa3MHOXeHUE. VICKyccTBEeHHOE KJIOHUPOBAHUE
OPraHu3MOB, €0 3HAYEHUE I CENEKIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTJIINYUS OT OECIIOIOTO.

Meito3. Cranuu Mmeio3a. IIporecchl, NpoucxXoadiine Ha CTaaudaxX Menosa.
IToBenenue xpomocoM B Meno3e. Kpoccunrosep. buonmormdyeckuid CMbICT U
3HAYEHHUE MEN03a.

["ameTorenes — mporecc 00pa3oBaHUsI TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TomoBbIe kene3bl: CeMEHHUKU U sIMYHUKU. OOpa3oBaHWE W PAa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CIepMaro30ui, SIMIEKIeTKa) — CHepMaTOoreHe3 M OBOICHES.
OcoOEHHOCTH CTpPOCHMS SULEKIETOK U crepMaTo3ouaoB. OmIog0TBOPEHUE.
ITaprenorenes.

NunuBunyanbHoe pasBuTHE (OHTOT€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHAIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOieHue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pazBuTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: MPsAMOE, HempsMoe (JIUYMHOYHOE). BriusiHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJCTBa.

Poct u pasButue pacteHuii. OHTOT€HE3 IBETKOBOI'O PACTCHMS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «DopMbl pa3sMHOKEHHUS OPTraHU3MOBY», «J[BoiiHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUui», «BereraruBHOE pa3MHOXKEHUE
pactenui», «Jlenenne xkietku Oaktepuil», «CTpPOEHHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsiii mukim», «Pemmukanus JTHK», «Mutosy,
«Menosy, «lIpsmoe u HenpsaMoe pa3Butue», «l'aMeroreHes y MICKONMUTAOMNX U
4esnoBeKka», « OCHOBHbBIE CTAJIUU OHTOT€HE3A.

O6opynoBanue: MHKPOCKOTI, MUKPOIIPENapaThl «CnepMaTo30u bl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTka MieKonuTaromero», «Kapuoknnes B KJIETKax
KOpelIika JyKa», MarHuTHas MoOJefib-alniuinkanus «Jlenenue KIeTKW», MOJelb
JIHK, monens meTada3zHoit XpOMOCOMBEI.

JlaGopaTopHble ¥ NpakTHYecKUe padoThI:

JlabopatopHass pabora No 3. «HaOmiomeHne MuTO3a B KJIETKAaX KOHYMKA
KOpelIKa JIyka Ha TOTOBBIX MUKpOITpENnapaTax.

JlaGoparopuas pabota Ne 4. «M3ydeHuwe CTpOEHHS TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsiencTBEHHOCTh U N3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Poib nutonoruu
U 3MOpUOJIOTUM B CTAaHOBJIICHMM Te€HETUKH. Bkiaa poccuiickux u 3apyOeiHBbIX
V4EHBIX B pa3BUTHE TEHETHUKU. MeETolbl TEHETUKH (THOPUI0JIOrMYECKUM,
ATOT€HETUYECKUHM, MOJEKYISIpHO-TeHEeTU4YeCKUuii). (OCHOBHBIE T'€HETHYECKHUE
noHsATUs. ['eHeTndeckas CUMBOJIMKA, UCTIOJb3yeMasi B CXeMaX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HACJIeIOBaHUsl MPU3HAKOB, YCTAaHOBIICHHbIE . Menaenem.
MonorubpuiHoe CKpenMBaHue. 3aKOH €IWHO00pa3us THOPUIIOB TIEPBOTO
nokojeHusd. [IpaBuno AOMUHUpOBaHHUS. 3aKOH pACHICIJICHUS MPU3HAKOB.
['unote3a ynuctoTel rameT. [loJHOE U HEMOJIHOE JOMUHUPOBAHUE.

JluruOpugHoe  CKpemvMBaHHWE. 3aKOH  HE3aBHCHUMOTO  HACIIeOBAHUS
npu3HakoB.  l{uToreHeTMueckue  OCHOBBI  JUTHOPHUIIHOTO  CKpEIIMBAHUA.
AHanm3upytollee ckpenpanue. Mcnoap30BaHrne aHATU3UPYIOIETO CKPEIINBAHUS
JUTSl OTIPEACIIEHHsI TEHOTHIIA OCOOM.

CueruieHHOe  HacnenoBaHue mnpus3HakoB. Pabora T. Moprana mo
CUEIJIECHHOMY HacleOBaHUIO TeHOB. HapyllleHnue cuernsieHus reHoB B pe3ysibTaTe
KPOCCHHI'OBEpA.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTHU. | eHeTHYECKuEe KapThl.



['enetuka mosia. XpoMOCOMHOE ONpPEAEIICHUE MOoyia. AYyTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['omoramerHele W TreTeporamMeTHnle oOpraHusmel. HacienoBaHue
MPU3HAKOB, CLIETUIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUabl K3MEHYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYHMBOCTU.  XapaKTEPUCTUKA
MOIU(PUKAIIMOHHON M3MEHYMBOCTH. BapuarimoHHbIi psi M BapUallMOHHAS KPUBAas.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KaYE€CTBEHHBIE NPU3HAKU U KX
HOpMa peakiuu. CBOMCTBA MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrtBeHHasi, WM TeHOTUIIMYECKas, W3MEHUYMBOCTh. KoMOWHAaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOLECC — OCHOBA KOMOWHATHBHOMU
W3MEeHUYMBOCTU. MyTarmoHHasi \3MeHYMBOCTh. Kimaccudukanus myTaruii: TeHHbIC,
XpOMOCOMHBIE, TeHOMHBIE. HYacToTa U mpuunHbl MyTaluud. MyTareHHbie (aKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HaclieAcTBEHHOM n3meHunBoctu H. M. BaBuiiosa.

BresanepHas HacIeACTBEHHOCTh U U3MEHYHUBOCTD.

['enetuka yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbI T€HETUKU
YyeJIoBeKa: reHeaJIOTHUYEeCKU, OJIM3HEIOBBIN, IIUTOT€HETHYECKIUM, OMOXUMUYECKUI,
MOJIEKYJISPHO-TEHETUUECKHA. CoBpeMmeHHOE OnpeeSICHHE TEHOTHIA!
MOJJTHOT€EHOMHOE CEKBEHUPOBAHUE, T€HOTHUIIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI1P-anamm3a. HacmencTtBennnle 3a00JIeBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
0OJIe3HU C HACJEJCTBEHHOM MpPEeapacnoyiOxKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u reHepatuBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHUUIBI
3I0pPOBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0ose3Held. MeauKo-TeHEeTUYECKOE KOHCYJIbTUPOBAHME. 3HAUECHHUE MEAUIIMHCKON
TE€HETUKH B MIPEJOTBPAICHUY U JICYCHUN TeHETUYECKUX 3a00JICBaHUN YeTOBEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabmupt u  cxembl:  «MOHOTHOpPUIHOE  CKpEIIMBAHUE W €r0
[UTOTCHETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro ILHUTOTreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  TaMmeT», «JlurubpumHoe  CKpeluBaHUE,
«uTomornyeckue OCHOBBI JTUTHOPHTHOTO CKpEIIMBaHUsI, «Meitio3y,
«B3anMonencTBUE AJUICNIBHBIX T€HOB», «leHeTuyeckue KapTbl pACTCHUM,
KUBOTHBIX U YENIOBEKa», «l'€éHeTHkKa moJyia», «3aKOHOMEPHOCTH HAacCleIOBaHUs,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTumbl 4YenmoBeka © KUBOTHBIX», «Buasbl
U3MEHUYHMBOCTHY», «MoaudukanruoHHas W3MEHUYMBOCTH», «HacmemoBanme pesyc-
daktopay, «I'eHeTrKa rpymnm KpoBw», «MyTallnoOHHAs U3MEHUHUBOCTHY.

O6opynoBanue: MoAeNU-aNIIMKaIUU «MOHOTHOPUIHOE CKpEUIMBaHUEY,
«HenonHoe noMunupoBaHuey», «JurnbpugHoe ckpenuBanuey», «llepexpéct



XpOMOCOMY», MHKPOCKOI U MHKporpenapar «J[po3oduma» (Hopma, MyTanuu
(GbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabotra Ne 5. «M3yueHue pe3yJbTaTOB MOHOTHOPHUIAHOTO U
JTUTHOPUIHOTO CKPEIIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopnas pabota Ne 6. «3yuenne MoaupuKarmOHHON U3MEHYHMBOCTH,
IIOCTPOCHHUE BAPUALIMOHHOTO PSJla U BAPUALIMOHHOM KPUBOW.

JlabopatopHas pabora Ne 7. « AHanu3 MyTaluid y JIpo30Quibl Ha TOTOBBIX
MHKpOIIpenapaTax».

[Ipaktuueckass pabora No 2. «CocraBieHue UM aHaJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cennekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa M IMPOLECC. 3apOXKIAEHUE CEJIEKUUU U JOMECTHUKALUS.
VYuenne H. WM. BaBuioBa 0 1EHTpaX MOPOUCXOXKIACHUS M MHOrooOpaszus
KYJbTYpPHBIX pacTeHui. LIeHTpbhl MPOUCXOXKIEHUS JOMAIIHUX KUBOTHBIX. CopT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/IbI celeKUUU. MaccoBbI U MHANBUIYAJIbHBINA OTOOPHI B
CENEKIIMM pPACTEHUHM M KUBOTHBIX. OIllEHKa J3KCTEpbepa. bIM3KOpOACTBEHHOE
ckpemBaHue — WHOpuAMHT. Yucras nunaus. CKpelIMBAaHUE YUCTHIX JIMHUH.
['eTeposuc, win rudpugHas cuia. HepoAacTBEHHOE CKpeIIMBAaHUE — ayTOPUJIMHT.
Otnanénnas tubpuamsanus u e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 W
MOJIyYEHHE TOJIMIUIOUJIOB. JIOCTHIKEHMSI CENEeKIMU pacCTeHUHl, »XWUBOTHBIX U
MHUKPOOPTraHU3MOB.

buoTtexHonoruss kak OTpaciab MPOU3BOACTBA. ['€HHAs HHXKXEHEpHUs. ITalbl
co3nanusi pexomOuHanTHOM J[HK wu TpancrenHsix opranusmoB. Kuetounas
nHxeHepusd. Kiietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiloHnpoBaHHE BBICOKONPOAYKTUBHBIX CEJNBCKOXO3SAMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M 3Tudeckue  npodisembl. MO  —  reHeTHYecKu
MOJAU(PUIUPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. 1. Basuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubl 1 cxembl: Kapta «LleHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl qoMamHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuiy, «Otnanéunas rudpunuzamnus», «Paboter akamemuka M. @. BanoBay,
«Ilomumnonnus», «OO0bekThl OWoOTEexHONOTHH», «KileTouHble KyIbTYypel U
KJIIOHHpOBaHKe», «KKOHCTpynpoBaHHE U EPEHOC T€HOB, XPOMOCOM).

O06opynoBaHue: MYJISDKH TUIOJIOB M KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUSY.



JlaGopaTopHble ¥ NpakTHYecKue padoThI:

Okckypeust «OCHOBHBIE METOJbl M JOCTHIKEHHS CEJIEKIMM PAcTEeHUH WU
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLUIO, IIJIEMEHHYIO bepmy,
COPTOUCHBITATEIbHBIM  Yy4acTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpaTOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOT'O LEHTPA)».

11 KJIACC

Tema 1. DBorOIMOHHAsSE OHOJIOTHS.

[Ipennoceulku BO3HUKHOBEHUS HBOJIOLMOHHON TEOpUU. DBOJIIOLHUOHHAS
Teopust U €€ MecTo B OMOJNOruu. BiusiHue 3BOJIIOIMOHHONW TEOpUM HA PA3BUTHE
OMOJIOTUHU U APYTHX HaAYK.

CuzerensctBa 3BoonUU. [lameoHTOIOrMYECKHE: IOCIIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JIETOMHUCH, NEPEXOJHbIE (HOPMBI.
buoreorpadguyeckue: cxoncTBo U paznuune ¢payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IMuUig SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTMYHbIC, aHAJIOTHYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOIEKYISIpPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpeanochliku  BO3HUKHOBEHUS
JapBuHU3Ma. J[BMKyIME CHJIBI 3BOJNIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAECIEHHAS] U3MEHYHUBOCTb,
00pn0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boouu (CTI) u e€ 0CHOBHBIE MOJI0KEHHUS.

MuxkposBosonus. [lomynsanusa kak eIMHULA BUIA U DBOJIFOLUU.

JIBxymme cuibl ((pakTopbl) 3BOJIONHMKM BUAOB B Ipupojae. MyTarmoOHHBINA
npouecc M KOMOWHATHBHAasT M3MEHYMBOCTb. [lomysslIMOHHBIE BOJHBI U Jpeid
reHoB. M305s1us U1 MUrpamusi.

EcrectBenHblii oTOOp — HampaBisoomui  (HakTop SBOIIOIUUA. DOpPMEI
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB KaK pe3yJbTaT 3BoJoUMH. [Ipumepsl
MIPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMop(d03bl U UANOATATITAIIUH.

Bun wu BumooGpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUI000pa30BaHus: reorpauyeckoe, IK0JIOrMuecKoe.

MakpoaBonorsi. PopMbl  ABONIOLMU:  (PUIIETUYECKAs, JIUBEPreHTHas,
KOHBEpreHTHasl, napauienbHas. HeoOpatuMocTs 3BOIONUY.

[IpoucxoxieHHe OT HECHEeUHAIN3UPOBAHHBIX MpeaKoB. IIporpeccupyromas
crenuanu3anus. AganTuBHas paauarus.

JdeMoHCcTpanuu:



IToptpetsl: K. Jlunueit, K. b. Jlamapk, Y. apsun, B. O. Kopanesckuii, K.
M. Bap, 3. I'ekkensb, ®. Mrosuiep, A. H. Cesepiios.
Tabnuubl u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiie», «3apoIbIIIu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cymecTtBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrO0Opa3nue COpTOB PACTCHHIDY,
«MHoroo6pazue  mOpoa  KMBOTHBIX), «ITonmynsaunmy, «MyTannonHas

U3MEHYUBOCTE», «Apomopdo3by, «Unnoamanrammm», «OO0mmas aereHepanusy,
«/IBmkymre cuibl 3Boionun», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnoco0JIeHHOCT, OPraHU3MOBY,
«"eorpaduueckoe BUA00OOpa30BaHUEY, « IKOIOTUUECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C PAa3IMYHBIMUA THUIIAMH OKPACKH,
HaOOp IUIOMOB M ceMsiH, Koyuiekiusi «[Ipumepsl 3alUTHBIX MPUCTIOCOOTIECHUN y
KUBOTHBIX», MOJeNIb «OCHOBHBIE HAIpPaBJICHUS SBOJIIOLUNY, O0BEMHAS MOJEIb
«CTpoeHue TOJIOBHOTO MO3ra MO3BOHOYHBIX».

buoreorpaduyeckas kapra wmupa, KouieKnus «DOpMBI COXPaHHOCTH
HMCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonenp anmumkanus «llepekpéct
XpOMOCOM», BIaxHble Tmpemnapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSTYIIKWY», MUKporpenapaTr «Jlpozoduia» (Hopma, myTtanuu (GOpMbI KPBUILEB U
OKpPAcCKH Tena).

JlabopaTopHble U NpaKTHYEeCKHE PadOTHI:

Jlabopatopuas padota Ne 1. «CpaBHeHue BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPHUIOY.

JlabopatopHas padota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KU3HU Ha 3em.ie.

JloHayuyHbIE TIpEICTABICHUS O 3apOXKACHUU XKU3HU. HayuyHble THIIOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M maHcnepMmus. XUMHUYecKas
ABOJIONMS. AOHOTEHHBIA CHUHTE3 OPraHWYECKHX BEIIECTB M3 HEOPTaHUYECKUX.
DKCIEepUMEHTAIbHOE MOATBEPKIACHNE XUMUYECKON 3BoMoUK. HavanbHble Tamnbl
ounonornyeckoi sBomonuu. ['mmoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHUE NPOTOKJIETKHU. IlepBble KIETKM M HX 3BOJIOLMA.
@opMHUPOBAaHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxein. Apxeiickas u
npotepo3oiickas Hpbl. [laneo3olickas spa u €€ mepuoAbl: KEeMOPUMCKUIA,
OPZIOBUKCKHH, CUITYPUHUCKUN, IEBOHCKU, KAMEHHOYTOJIbHBIN, TEPMCKHIM.

Me3so30iickas 3pa U €€ epuoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaliHozoiickass »pa W €€ mNepuoAbl: MNaJCOrCHOBBIA, HEOICHOBBIM,
AHTPONOTE€HOBBIM.



XapakTepucTUKa KJIMMaTa U reoJornyeckux mporeccoB. OCHOBHBIE ATallbl
HBOJIIOIIUU PACTUTENIBHOTO M JKHBOTHOTO MHpa. Apomopdo3bl y pacTeHUil u
KUBOTHBIX. [losiBNIeHUE, paclBET U BEIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYeCKOro MHUpa Kak OTpaxkeHue 3BOMOUUH. (OCHOBHBIE
CUCTEMATHUYECKUE TPYNIbl OPraHU3MOB.

DBOJIIOIMS YeTIOBEKa. AHTPOIOJIOTUA KaK Hayka. Pa3Butue npeacTaBiIeHU o
MPOUCXOKJICHUHN 4YesnoBeka. MeTroabl u3ydyeHusi aHTpororeHe3a. (CxojcTtBa u
pa3Inyuus 4EJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymue  cuiabl  ((pakTopsl)  aHTPONOTeHe3a. Hacnencreennas
U3MEHYMBOCTh M  €CTECTBEHHbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
M3TOTOBJIEHUE OPYIUM TpyJa, MBIILJICHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxonsmui, YenoBek HeaHACPTAIbCKUM, YenoBek
pa3ymHblil. Haxoaku HMCKOmMaeMbIX OCTaTKOB, BpeMsl CYILECTBOBAHMS, 00JIacTh
pacmnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HHU, OPYAHSL.

YenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMEOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUaibHasi),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YeJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMs. EIMHCTBO 4YenoBEYECKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toptpers: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoOlMHEUHON cHCTEeMbl», «Pa3Buthe
opraHuueckoro wmupa», «PactutenpHas KieTka», <OKuUBOTHas  KJeTKay,
«IIpokapuornueckas kieTtka», «CoBpeMEHHas CHUCTEMa OPTaHUYECKOrO0 MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMS 4YEJIOBEKAa U YEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJICOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme monm», «lpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachhy.

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJIEPTalblla, KPOMAHBOHIIA), CIEMKH WU
U300pKEHUSI KAaMEHHBIX OpYJIUd TEepBOOBITHOTO YeNoBeKa (KaMHHU-YOIIIEPHI,
pyomsa, ckpebna), TreoXpoHOJoruueckas TaOnuna, KOUIeKIUus «DopMbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble ¥ NpakTHYecKue padoThI:

[Ipaktuueckast padota Ne 1. «/3yyeHue UCKOMAaeMbIX OCTaTKOB PACTEHHUU U
YKUBOTHBIX B KOJUIEKITUSX).



DKcKkypcus «IBOJIOIUS OPraHUYECKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBeIUEeCKUN My3eil).

Tema 3. Oprann3mMbl 4 OKpYy:Kawiuas cpeaa.

DKoJorus Kak Hayka. 3afadd ¥ pa3aesbl SKOJOTUd. MeTo bl 3KOJIOTrMYECKUX
UCCJIEI0BAHUNA. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOuTaHusi OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIIHAs, TTOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonoruyeckue (¢daktopel. Kiaccudukanuss SKOJOTHUYECKUX (PAKTOPOB:
abuoTudeckue, OMOTUUECKHE U AaHTPOINOreHHbIe. JIecTBUE HSKOJIOTMYECKUX
(haKkTOpOB Ha OPraHU3MBI.

AOGuoTtndeckue (hakTOphl: CBET, TEMIIEpaTypa, BIAXHOCTb. DOTOMEPUOAN3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckue puTMBl.

buornyeckue (bakTopBHI. Buner OMOTHUYECKUX B3aMMO/JICHCTBUM:
KOHKYPEHITUS, XUIITHNYECTBO, CUMON03 1 ero (opmel. [lapasutusm, koomeparus,
MyTyalu3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIH3M,
HeUTpasinu3M. 3HaueHHe OWOTHUYECKUX B3aUMOJEWUCTBUM MJIs CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOHBIX COOOUIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTHKU nomyisiuuud. OCHOBHBIE IOKa3aTeNH
MOMYJISIIUU: YHUCJIEHHOCTh, TIUIOTHOCTb, POXKJa€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. [[nHaMuka YuCcIeHHOCTH MOMYJISIUUN U €€ PeryJisiiusl.

JleMoHCcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabnumel 1 cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpeabl 0OUTaHUS
opranu3mMoBy», «®Doronepuoauzm», «llomynsiiun», «3aKOHOMEPHOCTH pOCTa
YHUCJICHHOCTH TOMYJISIIMU HHDY30puu-Ty Penbkny, «Ilutessie menm.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdosorndeckre 0COOEHHOCTH PacTEeHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckast padota Ne 2. «Ilocy€T MIOTHOCTH MOMYJISIIUNA Pa3HBIX BUIOB
pacTEeHU.

Tema 4. CooO1iecTBa M 3K0JI0rMYEeCKHE CUCTEMBbI.

CoobmiectBo opraHu3MoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHIOBaf,
MPOCTpaHCTBEHHas, Tpoduueckas (muimieBas). Bunpbl-nomunantel. CBsi3u B
OHnoIEeHO3E.

Dkoyiorudyeckre cuctembl (dkocucTeMmbl). I[loHsiTHe 00 »dKocuCTEME U
ouoreoneHoze. DOYHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMbI: IPOJYLEHTHI,



KOHCYMEHTBI, peaylieHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPIHUU B SKOCUCTEME.
Tpoduueckue (muieBble) YpPOBHU OKOCUCTEMBI. [lumieBbie Ienmu U CETH.
OcHOBHBIE TMOKa3aTeIu HKOCUCTEMbI: Ouomacca, MNPOAYKIUS. DKOJIOTHMYECKHE
nupamMubl: MPOAYKLUHWH, YHCIEHHOCTH, Ouomaccel. CBOWCTBA 3KOCHUCTEM:
YCTOMYMBOCTB, CAMOPETYJIALMS, pa3BuTue. CyKUueccHs.

[IpupoaHbIe PKOCUCTEMBI. DKOCHUCTEMBI 03Ep U peK. DKOCHCTEMA XBOMHOIO
WJIU IIUPOKOJIMCTBEHHOTIO Jieca.

AHTpOTIOrE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buosnornyeckoe u X03sMCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpaszue kak (aktop ycToM4YMBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOrMYECcKOro pa3HooOpa3us Ha 3eMIie.

VYuenue B. U. Bepnaackoro o 6mocdepe. I'panuiipl, coctaB u CTpPYKTypa
ouochepnl. KuBoe BemecTBO u ero ¢yHknuu. OcobeHHOCTH Ouochepbl Kak
rJ100aIbHOM 3KOCHCTEMBbl. J[MHaMHueckoe paBHOBECME W OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOT€OXUMHUYECKUE ITUKIIBI JIEMEHTOB (yTiepo/a,
a3oTa). 30HaIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emsin. AHTPONIOTCHHbIE U3MEHEHHUs B Orocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocyiiecTBoBaHuE MIPUPOJIBI u YEJI0BEUYECTBA. Coxpanenue
O6ropa3zHooOpasusi Kak OCHOBa ycTroiunBocTH Ouocdepsl. OCHOBA pallMOHATHLHOTO
YOpaBJICHUS] TPUPOJHBIMU pecypcaMd U UX HUCIHOIb30BaHue. JlocTkeHus
OMOJIOTUHU U OXpaHa NPUPOJIbI.

JdeMoHCTpanuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. UI. Bepraackuid.

Tabmuupbl u cxemsl: «llumesbie nenu», «bUoOLEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBay, «llenu nutanusy, «IKoJOTHUYECKAs] MUPAMHUAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jjeca», «buonenos Bomoéma», «Arpoueno3», «lIpumepHsie
AHTPOIIOIEHHbIE  BO3JCKUCTBUS Ha Ipupody», «BaxHeWmme HUCTOYHUKHU
3arpsi3HEHMsI BO3/IyXa W TPYHTOBBIX BOi», «[louBa — BaxkHEHIIasi COCTaBISIONMIAS
ounochepr», «DakTopsl Aerpaganuu mouBy», «llapHukoBeiil d3hdext», «DakTopbl
paaMoaKTHUBHOIO 3arpsi3HeHus Ouocdepn»y, «OOmas cTpykTypa Ouocdepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «kKpyroopot azota B mpupoze».

O6opynoBanue: Mopenb-anmiukanus «Tunudaable OMOIEHO3bI», TepOapwii
«PacTtutenbHbie coo0IIecTBaY, KoJuleKuun «buotieHo3», « Bpenurenn BaxHEUIINX
CEIIbCKOXO3SIMCTBEHHBIX KYJbTYp», TepOapuu W KOJUICKIIMM pPACTeHUH U
YKUBOTHBIX, MPUHAJJICKANIUE K Pa3HbIM KOJOTMYECKUM rpynmnaM OJHOTO BHA,



Kpacnas xuura Poccuiickoit ®enepamnmu, u300paXeHUsT OXPaHIEMBIX BHUJIOB
PacCTEHHUM U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMBI  I10
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cormacio ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUA K pe3yibTaTam
OCBOGHHUS  OOydYalIIUMHUCA TMPOrpaMM  CpeIHEro oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3YyJbTaTOB OCBOEHHUA MpeameTra «buomorus»
BBIICJIEHBI CIEAYIOIIME COCTABIISIOLIME: OCO3HAHHE OOYYAOIIMMUCS POCCUHCKON
IPaKJIaHCKON UJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINpE/ENICHNI0, HaJM4yhe MOTHBaMM K OOy4YeHHI0  OMOJIOTruH,
[[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[IEHHOCTEH U MCTOPUUYECKUX TPAAUIMN Pa3BUTUA OHOJIOTHYECKOTO
3HAHMSI, TOTOBHOCTh U CIOCOOHOCTHh OOYYaroOlUXCsl PyKOBOJICTBOBAThCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAaMH, IPUCYLUIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHUs, HAJIWYME HKOJOTMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh IEJIA U CTPOUTD KU3HCHHBIC TIIAHBI.

JInyHOCTHBIE pe3ysibTaThl OCBOCHMS MpeameTa «buonorusy JOCTUTarOTCs B
€IMHCTBE YYEOHOM M BOCIHUTATENBHON JIESITEIBHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUICKUMU COLUUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUIAMU U HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHHUs, CAaMOBOCIIUTAHUS U
caMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEH TMO3UIMM JIMYHOCTU, MATPUOTU3MA,
YBKEHUS K 3aKOHY W IMPABOINOPSIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHUS, OEPEKHOTO OTHOMIICHUS K KYJbTYpHOMY HACJIEIUI0 U
TpaaulMsIM MHOTOHAIlMOHANIbHOTO Hapopaa Poccuiickoit deneparuu, Npupoae U
OKpYXaroUIEn cpeie.

JInyHOCTHBIE pPE3yibTaThl OCBOEHUsSI ydeOHoro mpeamera «buomorus»
JIOJKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH O0YYAIOIINXCS PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH IMO3UIIMECH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOI0 OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTU B MPOIIECCE peaiu3allid OCHOBHBIX HAMpPaBJICHUN
BOCIIUTATEJIbHOW I€SITENbHOCTH, B TOM YHCJIE B YACTH:

1) rpaska1aHCcKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOT'O WIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JESATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUHM YUYEOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHINOJHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO TMO3HIIMI0 IO OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHE YUYUTHIBaTh B CBOMX JACHUCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMH, KYJIbTYPHBIMHU IIEHHOCTSIMU U
COIMATBHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLIECCE COBMECTHOIO BBIIOIHEHUS
y4eOHBIX, TO3HABATCIBPHBIX U MCCIICAOBATEIBCKUX 3a/ady, YBaKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB TMPU OOCYXJICHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPHKAHUS;

TOTOBHOCTh K TYMaHUTApPHOU U BOJOHTEPCKOMN AESATEIbHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUICKOM rpak 1aHCKOM WJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHUS K CBOEMY HApoOJay, YYBCTBA OTBETCTBEHHOCTU IEpe.l
Ponunoil, ropmoctu 3a CBOW Kpai, CBOO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIIOE U HACTOSIIEE MHOTOHAIMOHATBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACTEIUIO U MaMSATHUKAM MPUPO/IbI,
JTOCTHXKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHS OWOJIOTMM B TO3HAHUHU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOT0 00IIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyKeHHI0 u 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy ayIIEero;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJAMUTEIISIM, CO3/TaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOT'O TMPHUHATHS LIEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaauuusIMHu Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIECHU;



NOHMMAaHUE YMOLIMOHAJILHOTO BO3AEHCTBUA JKUBOU IPUPOBI U €€ EHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJIaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢usuyeckoro BoCHUTAHHMSA, (POPMHPOBAHUS KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1arONOJyYHusi:

NOHMMaHHWE W pealu3alus 3J0pOBOro u 0e3omacHOro oopasa >KU3HU
(310poBOE€  NUTaHWE, COOJIOJEHHE TUTMEHWYECKUX IMpaBUJI H  HOPM,
cOAlaHCUPOBAHHBIM pEXUM 3aHATHUM U OTAbIXa, peryspHas ¢uznueckas
aKTUBHOCTbH), O€pEekKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3HUYECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH TNpaBUJ HWHIUBUIAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIKX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHHE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MAacTepPCTBa, TPY0Jt00ueE;

TOTOBHOCTh K AKTHUBHOM JEATENbHOCTH TEXHOJIOTMYECKONM M COLUaIbHON
HaIpaBJI€HHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITENILHO
BBITIOJIHATH TaKyIO JESITEIbHOCTD;

MHTEpEC K pa3InuHbIM cepaM npodhecCUuOHANbHOU JEATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBHIOOp Oyaymed mnpodeccud ©W  Pean30BBHIBATH
COOCTBEHHbIC KU3HEHHbIC TUIAHbL;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0 M CaMOOOpPA30BAHHMIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) IK0JIOTHYECKOT0 BOCTIUTAHUS

HKOJIOTUYECKHU 11€JIeCO00pa3HOe OTHOIICHHWE K MpPHUpPOJe KaK MCTOYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KyJIbTYphl: MPUOOpPETEHUE OMbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKM HUX BO3MOXHBIX TMOCHEACTBUNA ISt
OKPY’KaIOIIEH CPEIbI;

OCO3HaHUE TJI00AJIBHOTO XapakTepa HKOJIOTMYECKUX MPOoOJIeM W MyTed HX
peLIeHNS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNPU H3YYECHUU OHOJIOTHH
3HAHMST M YMEHUS MpU PEIICHUH Npo0JieM, CBSA3aHHBIX C PalUMOHAIbHBIM
IPUPOJIOTIONB30BAaHUEM  (COOMIOJIEHHE  MpaBWUi  TMOBEAEHUS B IPHUPOJE,
HaIpaBJICHHBIX HAa COXPAaHEHHWE paBHOBECHS B HKOCHCTEMAaX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsl);



AKTUBHOE  HEINPUATUE JCUCTBHUM, NPUHOCAIIMX BpEI OKPYXKAKOLIEH
IPUPOTHON cpelie, YMEHHE MPOrHO3UPOBATh HEOJIATONMPHUATHBIE IKOJIOTHYECKUE
MOCIIEICTBUA MPEANTPUHUMAECMBIX JICUCTBUIN U IPEIOTBPAILIATH UX;

HAJIMYUE PA3BUTOTO HKOJOTMYECKOTO MBIIIJICHUS, YKOJTOTUMYECKON KYIbTYPHI,
OIbITa NEATEITbHOCTH JKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMHU B I[O3HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLMAIIBHOU
IIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUYECKOMN EATEIBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTE
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJHUKYJIBTYPHOM MHPE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOW KYJIbTYphl KaK CpEACTBA
B3aUMOJICHUCTBUS MEXKY JIFOJIbMU U MMO3HAHUS MUPA;

MOHUMAaHUE CHenupuKn OWOJOTUM KaK HAyKd, OCO3HAHUA €€ pOoJu B
(GbOopMHpPOBaHUN PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
MpeAcTaBlieHuss 00 OKpYXalollleM MHpPE KaK O €AUMHCTBE MPHUPOJIbI, YeOBEKa U
oOlllecTBa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEM W pEIIeHUH MpolseM
COXpAaHEHHUS TPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OUOJOTUM JJIi COBPEMEHHOW IHBWJIM3ALINU:
oOecIieuyeHus: HOBOTO YPOBHS PAa3BUTHS MEIHUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PEeCypCHble  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUYECTBA, MOMCKA MyTeH BBIX0/a U3 II00ATbHBIX IKOJIOTHYECKUX MPOOJieM U
oOecrieueHUsT  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB W (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OUOJOTHYECKUX 3HAHMM B LEAX
MOBBIIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHOW T'paMOTHOCTH, Kak
COCTaBHOM YacTu (yHKIIMOHAIBHOW TPAMOTHOCTH OOydJaromuxcs, GopMUpyeMoi
IPU U3y4YEeHUU OMOJIOTHH;

IMOHMMAaHHE CYIIHOCTH METOAOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JJIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOIIEro MUPA U MPOUCXOIAIINX B HEM H3MEHEHUH,
yMEHHE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHUS HAa OCHOBE HAy4YHbIX (PAKTOB H
MMEIOIIMNXCS JaHHBIX C LIEJIbI0 MOJYYEHHS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHust Ipo0JieM B pealbHbIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAHUE LEHHOCTH HAYYHOW [ESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHINBUIYAJIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW 1O OHOJOTUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPCOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HA4YMMbIe i1 (OPMHUPOBAHUS MHUPOBO33PEHHUS OO0YYaAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OO0IIeHayYHbIe MOHSATHUS, OTpa)Karollne
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEeUU(PUKY METOJIOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHs, SBJICHUE, MPOIECC,
CUCTEeMa, Hay4yHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIOBaHUE,  HAOJIOJICHUE, WU3MEpPEHHE, OKCIHEPUMEHT U  JAPYrux),
yHUBEpCaIbHbIC Yy4yeOHBbIC JeWCTBHUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

peryJISITUBHBIC), obecrieunBaroIIre dbopmupoBanue (hyHKITMOHATBLHON
IPaMOTHOCTH ¥  COLUMAJIbHOM KOMIIETEHUMU OOYy4YalolMUXcs, CIOCOOHOCTh
o0yJaroumxcs UCTIOIb30BaTh OCBOCHHBIC MEXIUCIUTUITMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHUS W  YHUBEpCAIbHBIC YydueOHBIE JCHCTBUS B
MO3HABATEILHON 1 COIMAILHON MPAKTHKE.

MeTtanpeIMeTHbIE PE3yJIbTaThl OCBOCHHSI TMPOTPAMMBI CPEIHETO OOIIETro
o0pa30BaHus JOJIKHBI OTPaXXaTh:

OBiaaenue YHUBEPCATbHBIMHU y4eOHBIMHU NMO3HABATEJIbLHBLIMH
AeUCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE JeiCTBHS:

CaMOCTOSITeILHO  (OPMYIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NP OCBOCHUHM 3HAHWK TPHUEMBI JIOTUYECKOTO MBIIUICHUS
(ananu3a, cMHTE3a, CPaBHEHHMS, KIIacCU(BUKAIIUHA, OO0OIICHUS ), PACKPBIBATH CMBICTT
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTepHbIC MPU3HAKU, YCTaHABIMUBATh
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTIPENEeNSITh 1N JEATEIPHOCTH, 3ajaBas TapamMeTpbl W KPUTEPHUH HUX
JIOCTHKEHHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH ICIISIMU;

HCII0JIb30BaTh OMOJIOTHYCCKHUE MOHATHUS JUIsl 0OBbSICHEHUS (PAaKTOB M SBJICHUM
YKUBOU ITPUPOIBI;

CTPOUTHh JIOTMUECKHE PACCYXJCHHS (MHAYKTUBHBIC, JCIYKTHBHBIE, IO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B PacCMAaTPUBACMBIX
SBIICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMCHSTH CXEMHO-MO/IeNIbHBIE cpeacTBa JUIS MIPECTaBIICHHS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHWH B M3yYaeMbIX OHOJOTMYECKHUX OOBEKTaX, a



TAaK)K€  MPOTUBOPEUMH  Pa3HOIO0  pOAA,  BBIIBICHHBIX B Pa3jIMYHBIX
MH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3zpabaThiBaTh IJIaH PEHICHHUS MPOOJEMbl ¢ YYETOM aHaIM3a HWMEIOIIMXCA
MaTepHaIbHBIX U HEMAaTePUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM ACSITEIBHOCTH;

KOOPAMHUPOBaTbH M  BBINOJNHATH paboTy B  YCJIOBHSX  pPEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBAaTh KPEATUBHOE MBIILICHUE MTPU PELIEHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIa/IE€Th HaBBIKaMU y4eOHO-HUCCIIeI0BATEIbCKON U MPOSKTHON JESTENIbHOCTH,
HaBbIKAaMHU  pa3pellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOMCKY METOJI0B PELIEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB O3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUbl JEITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpeTaluy, MPeoOpa3OBaHUIO M TNPUMEHEHHUI0 B Y4eOHBIX
CUTyaLUsiX, B TOM YUCJIE IPU CO3JaHUM YUEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILUIEHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMU;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBIE 3aJaud B 00Opa30BaTEIbHOMU
JEATENBHOCTH U KU3HEHHBIX CUTYALMSIX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3y €€ pelIeHMs,, HaXOAWTb apryMEHThI I J10Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBATh IMOJYYEHHBIE B XOJE PpEIICHHUsS 3aJaud pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYUIECTBJISATh LEJIEHANPABICHHBIA MOUCK NEPEHOCa CPEACTB U CHOCOOOB
JeCTBUS B TPOPECCUOHANBHYIO CPELLy;

yMETh IMEPEHOCUTh 3HAHHS B IMO3HABATEJIbHYIO U MPAKTHUECKYIO OOJIacTH
KU3HEAEATEIbHOCTH;

YMETbh UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBbIE WJEH, MpejiaraTb OPUrMHAJIbHbBIE MOJIXOJbl M pEUICHUs,
CTaBUTb IPOOJIEMBI U 3a/1a4H, IOITyCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHKAX MHPOpPMAIUH (TEKCTe Y4EOHOTO
nocoOusi, HAYYHO-TIONMYJISIPHOM JUTEpaType, OHOJOTMYECKUX CIOBApSAX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3HPOBATh



UHGOPMALIMIO PA3IUYHBIX BUJOB U (POPM IpeICTaBICHUs, KpUTHUECKH OLIEHUBAThH
€€ JT0CTOBEPHOCTh U HENTPOTUBOPEYUBOCTb;

(bopMyIUpPOBATh 3alpPOChl U MPUMEHSTH PA3NIMUYHBIE METOJIbI MPU TOUCKE U
otbope Ouonorndeckoi MHMOpMaIK, HEOOXOAUMOM IJisi BHITIOJTHEHUS YYEOHBIX
3aJ1ay;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMAMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BAaHUS Pa3INUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMANbHYIO  (GOpMY  MpPEACTABICHUS
Oounonornyeckod uHpopmanuu (cxeMbl, rpauKu, TUarpaMMsbl, TaOIHIbI, PUCYHKH
" Ipyroe);

UCIIOJb30BaTh HAy4yHBIM fA3BIK B KadecTBe CpeAcTBa MNpu paboTe ¢
Ouonornueckoil uMH(popMauuen: NPUMEHATh XUMHUYECKHEe, (u3nueckue WU
MaTeMaTUYeCKUe 3HaKW W CUMBOJBL, (OpMYyJibl, abOpeBHAaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W INpeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CpPEACTBA
HarJIsAHOCTH;

BJIaJ€Th  HABbIKAMU  pAclO3HABaHMS M 3aIlUUTBl  MHPOpMALUH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OgiiaieHHe YHHUBEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH J€liCTBUSIMM:

1) obmennme:

OCYILECTBISATh KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, aKTUBHO YUaCTBOBATh
B JIMAJIOTE WJIM JUCKYCCHM IO CYILIECTBY OOCYKIaeMoW TeMbl (YMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCUTENIBHO BBINOJIHEHMS MpejiaraeMon
3aJlay, YYUTBIBATh MHTEPECHl U COTJACOBAHHOCTH MO3MIMHI JIPYTUX YYaCTHUKOB
JIMAJIora WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOLICHHsS, MOHUMAaTh 3HAYCHHE
COLMAIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYaluH,
YMETh CMATYAaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CIOCOOAMHU OOILIEHHS M B3aUMOJEWUCTBHS, NOHUMATh
HaMEpPEHUs PYTUX JIIOEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOPPEKTHOU popme HopMyIupoBaTh CBOM BO3PAKCHHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAas IeSITeJIbHOCTh:

NOHUMATh M HMCHOJb30BATh MPEUMYIIECTBA KOMaHAHOW W WUHAUBUIYAJIBHON
paboThI U pelIeHUH OUOIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBbIX (HOPM B3aUMOJICHCTBUS IPU PELICHUHU YUeOHOH 3a1auu;

BBIOMpPATh TEMATHKy U METOJAbl COBMECTHBIX JIEUCTBHI C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN KAKJIOT0 YJIEHA KOJIEKTUBA;



OPUHUMATh L[EJIA COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATh JIEUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABIATH IUIAH JCHUCTBUH,
pacnpenensaTh poiau ¢ YY4ETOM MHEHMM YYaCTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa W KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
o01IMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE IPOEKThI, OLICHUBAaTh MJIEH C IMO3WLIHH HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAUUMOCTH;

OCYUIECTBJISITh TO3UTHUBHOE CTPATETUYECKOE IMOBEJCHUE B PA3IUUYHBIX
CUTYaLMSIX, IPOSABIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

OBJiaieHNe YHMBEPCAJIbHBIMH PEryJATHBHBIMU AeHCTBUSIMH:

1) caMoopranu3anms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS [UIsl BBISBICHUA NpoOJIeM U UX
pELICHUS B )KU3HEHHBIX U YU€OHBIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JEHCTBHUSIX M IOCTYIKaxX MO OTHOUIEHHUIO K JKHBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOATENILHO OCYIECTBIISATh MO3HABATEIbHYIO JAESITEIbHOCTD, BBISBISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyu B 00pa30oBaTEIbHON
NEATENbHOCTH U KU3HEHHBIX CUTYALIMSIX;

CaMOCTOAATEJIBHO  COCTABJIITH IUIAH PELICHHS NpoOJIeMBl €  YYETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPENIOYTCHHI;

JIaBaTh OLICHKY HOBBIM CHUTYalUsIM;

pacIIMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIUPOKOW HPYyIULUU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO NOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CHUTYalUsIM, BHOCHUTb KOPPEKTHUBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHOM  pe(JeKcHud KaK  OCO3HaHMS
COBEpIIAEMBIX JIEUCTBHM M MBICIUTENbHBIX MPOLECCOB, UX PpE3YyJIbTaTOB U
OCHOBaHUI, UCHOJIb30BaTh MPUEMBI peQUIEKCUM JJIsi OLUEHKU CUTYyalluH, BbIOOpa
BEPHOI'O PEILICHHUS;

yMETh OLEHUBATh PHUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUA MO HX
CHU)KEHMUIO;



IIPUHUMATh MOTHBBI M apPryMEHTHl JPYyIUX [pPU aAHAINW3E pEe3yJIbTaTOB
JIEATENBbHOCTH;

3) npuHsITHE CeOsl U APYTUX:

MPUHUMATh ce0sl, MIOHUMasi CBOU HEJJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI M ApPryMEHTHl JPYyTUX NpPU aAHAIN3E PEe3yJIbTaTOB
JIEATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIHOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOTO YeJIOBEKA.

ITPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaThl OcBOeHUs mporpammbl COO mo Ouonoruum Ha
0a30BOM YpPOBHE BKIIFOUAIOT CeUpUUIECKUe IS yaeOHOro penMera «bromorus
HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBHUM 1O OCBOCHHIO, MHTEPIIPETAIIUN U
npeoOpa3oBaHUI0 3HAHUM, BUBI IEATEILHOCTH IO MOJYYEHUIO HOBOT'O 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3MYHBIX YUYE€OHBIX CHUTyallUsIX, a TaKXe€ B peaIbHBIX
KU3HCHHBIX CUTYyaIlusX, CBA3aHHBIX ¢ Owosorueil. B mporpamme mpeameTHbIC
PE3yNbTAThl PEACTABIICHBI TIO TOJIaM 00YUYEHUSI.

[IpeameTHble pe3ysbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJOTMU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUpa MU HAyYHOTO MHPOBO33PEHHMS, O BKJIAJE POCCUNUCKUX U
3apyOEKHBIX y4Y€HBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA JJIsI PEILICHHS )KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBaTh COJIEpkKaHUE OHOJOTMYECKUX TEPMUHOB M TIOHSATHM:
KW3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (0OMEeH BEIIeCTB U IpeBpalleHue
SHEPIUM), TOMEOCTa3 (CaMOPEryJIsiius), YPOBHEBAsI OPraHU3ALMS JKUBBIX CUCTEM,
CaMOBOCHIPOU3BEICHHE (PENPOIYKIIKSA), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

YMEHUE u3JlaraTb OHOJIOTHUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTaIlMOHHAs, IIEHTpaJbHAs JOrMa MOJEKYJsipHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunioBa) u ydenus (0 EHTpax MHOTO0OOpasusi u
MPOUCXOKIEHUS KyJIbTypHbIX pactenuil H. M. BaBuioBa), onpeaensiTh rpaHUlibl
WX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BJIAJIETh METOJJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMHUCAHUE MUBBIX CUCTEM, IMPOIIECCOB U SIBIICHUM, OpraHU3alus U MpPOBEACHUE
OMOJIOTMYECKOTO  AKCHEPUMEHTA,  BBIABWKCHHE  THUIIOTE3bl,  BbIABJICHUE
3aBUCUMOCTH MEX]y MCCIEIyeMbIMH BEIIMYMHAMHU, OOBSCHEHUE IMOJTYUYEHHBIX



pe3yJbTaTOB, MCIOJIb30BAaHHBIX HAyYHBIX MOHATUH, TEOPUH U 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJICISTh CYIICCTBCHHBIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT H
DYKApUOT, OJHOKJIETOYHBIX KM MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTHU
IIPOIICCCOB: OOMEHA BEIISCTB M IIPEBpAICHHS DHEPIHHM B KIETKE, (OTOCHHTE3A,
IUTACTUYECKOTO M HHEPreTUYecKOro oOMEeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIJIOJIOTBOPEHUS, PA3MHOXKEHMS, HWHIUBUAYAJIbHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yYMEHHE TMPUMEHSTh MOMyYEeHHBbIC 3HAHUS M OOBSICHEHUS OMOIOTHYSCKUX
IIPOLIECCOB M SIBJICHUM, IJI1 NPUHATHS NPAKTUYECKUX PEUICHUH B IOBCEIHEBHOM
KHU3HU C IeJplo obecriedeHuss Oe30IMacHOCTH CBOETO 3J0POBbS U 3/I0POBbS
OKPY>KaIOIIKX JIF0/IeH, COOI0IEHUSI HOPM IPAMOTHOTO MOBEJEHUS B OKpY Karolei
IPUPOJHON cpene, NMOHMMAaHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOW  Ouonorum U OMOTEXHOJOTMH i1 PalMOHAIBHOIO
IPUPOIOTIOIH30BAHUS;

yMEHHE pelaTh »JJEMEHTapHble TIEHETHYEeCKHE 3aJaud Ha MOHO- H
JUTUOPUIHOE CKpEIMBAaHUE, CLEIUIEHHOE HAaCJIEeI0BAaHUE, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMS JJs1 MpEICKa3aHHsl HaClIeJOBaHHUS MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBINOJIHATh JIA0OPAaTOpPHBIE M IpakTUYeCKHe padoThl, COOJI0IATh
npaBuiIa mpu paboTe ¢ yueOHBIM U Ta00PaTOPHBIM 000PY0BaHUEM;

yMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPNPETHUPOBATh HH(GOPMALIUIO
OMOJIOTMUYECKOTO  COJEP)KAaHUS, BKIIOYAIOIIYK IICEBJOHAyYHbIE 3HAaHUSA U3
pa3IMYHBIX UCTOYHUKOB (CpPEICTBA MAacCOBOW MH(MOpMaINU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE acCleKTbl COBPEMEHHBIX HCCJIEIOBaHUII B OHOJIOTHUH,
MeAMIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHbIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(OPMAILIUIO U3 HECKOJIBKHX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh NOHATUIHBIN anmapaT OMOJOTUH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS ydyeOHoro npeamera «buonorus» ¢ 11
Kaacce TOJKHBI OTPAXKAaTh:

c(OpMUPOBAHHOCTb 3HAHUNA O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUSl ECTECTBEHHBIX HayK, B (OPMHpPOBAaHMM COBPEMEHHOH €CTECTBEHHO-
HAYYHOW KapTHUHBI MUpPAa W HAYYHOTO MHUPOBO33PEHHS, O BKIIaJ€ POCCHHUCKUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (PYHKIIMOHAIHHOU
IPaMOTHOCTH YeJIOBEKa JUIsl peIICHUs KU3HEHHBIX 3a71a4;

YMEHHE DPACKPBIBaTh COJAEPKAHUE OMOJOIMUECKUX TEPMHHOB M IOHSTHMA:
BU/JI, MOMYJISALUS, TeHODOH, IBOIIONMS, ABWKYIIUE CHIIbI ((DAKTOPBI) DBOJIIOIUH,
MPUCIIOCOOIEHHOCTh OPraHU3MOB, BHI000PAa30BaHME, SKOJIOTHUECKHE (PAKTOPHI,



HDKOCUCTEMA, TMPOAYLEHTH, KOHCYMEHTBHI, PEAYLEHTHl, [EeNu MUTaAHUs,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;

YMEHHE WH3jaraTh OHOJOTHYECKHE TEOpHH (SBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS OBONIOIWHN), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoabimieBoro cxoactea K. M. bspa, depenoBaHusi TJIaBHBIX HalpaBiIeHUN U
nyteit spomoruu A. H. CeseprioBa, yuenuss o ouocepe B. 1. Bepnaackoro),
OTIPEJICIISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHUS B OMOJIOTUU: HAOIOICHHUE U
ONMCAHKME JYKUBBIX CHCTEM, IPOIIECCOB M SIBICHHWM, OpraHu3aiis W IPOBEIACHHC
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJy HCCIEAyEeMbIMH BEIMYMHAMHU, OOBSCHEHUE TMOTYYECHHBIX
pe3yiabTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSITHH, TEOpUM U 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OMOJOTHYECKHUX
OOBEKTOB: BHUJOB, TMOMYJANHA, MPOIYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOreoneHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MPUCHIOCOOJIEHHOCTH
OpPraHU3MOB, JEUCTBHS JKOJOTHYECKHX (PAKTOPOB HaA OpPraHM3MBI, TEPEeHOCa
BCIIECTB W TIOTOKA DJHEPTMH B DSKOCHCTEMax, AHTPONOTEHHBIX H3MCHCHUH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHYECKHX
IUKJIOB B Onocdepe;

yMEHHUE MPUMEHATH MOJyYCHHbIE 3HAHUS JUIsl OOBSICHEHMS] OMOJOTUYECKHUX
MPOLIECCOB U SIBJICHUM, NIl MPUHSTHS MPAKTHUECKUX PEIICHUH B MOBCEIHEBHOM
KU3HU C IIeNbl0 obecredeHnss 0e30MacHOCTH CBOETO 3J0POBbS W 3I0POBBSA
OKPYXKAIOIIUX JIOJIEH, COOI0IEHNST HOPM TPaAaMOTHOTO TIOBEICHUS B OKPY KAIOIIEH
MPUPOTHON cpese, MOHUMaHWEe HEOOXOJMMOCTH UCIOJIb30BAaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PALIMOHATILHOTO TPUPOAOTIOIH30BaHNUS;

YMEHHE pPeIaTh dJIEMEHTapHbIe OMOIOTUYECKUE 3a/1au, COCTABISTh CXEMBI
MEepPEHOCa BEILIECTB U IHEPTUH B IKOCUCTEMAaxX (LIeMH MUTAHUS);

YMEHHUE BBIMOJIHATh JIA0OpAaTOpHBIE M TpaKTUYeCKHe paboThl, COOII0AThH
npaBuiIa mpu paboTe ¢ yueOHBIM U Ta00PaTOPHBIM 000PY0BaAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYYHO-TTOMYJIIPHBIC
Matepualbl),  paccMaTpuBaTh  [JIOOAJbHBIE  DKOJOTUYECKHME  MPOOJIeMbI
COBPEMEHHOCTHU, (HOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHUE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011ast 6MOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIBKHX HCTOYHUKOB, TPAMOTHO
UCITI0JIb30BaTh NOHATUIHBIN anmapaT OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posbie)
Konrpoabusie IIpakTHyeckue
NMpPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [JOK
b 2 :
HONOTHA Rax Hayxa 05 https://m.edsoo.ru/7f41c292
JKvBBIE CHCTEMBI M UX OpraHU3aIus 1 bubmmorexa HOK
p . https://m.edso00.ru/7f41c292
. bu6mmoreka [IOK
XHUMHUYECKUH COCTAB M CTPOCHUE KIETKH 8 0.5 1 httns://m.edsoo.ru/7fA1c292
bu6mmoreka [IOK
XK 6 0.5
VSHEACHTEIBHOCTD TIeTiH https://m.edso00.ru/7f41c292
Pa3zMHOXEeHME U MHIUBUAYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpraHu3MOB https://m.edsoo0.ru/7f41c292
HacnencTBeHHOCTH U U3MEHUYUBOCTD 3 05 15 Bbu6mmorexa [JOK
OpTraHM3MOB ' ' https://m.edsoo.ru/7f41c292
Cenexuus opranu3sMoB. OCHOBBI 3 bubnuorexa [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
PesepBHOE Bpemst 1 bubmorexa [TOK
p p https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 15 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 KIIACC

HanmeHoBaHMe pa3jeioB U TeM
NPOrpamMMbl

Ne i/

DBOITIOLIMOHHAS OMOJIOTUSI

Bo3HuKHOBEHHUE M pa3BUTHE )KU3HU HA
3emie

Opranu3mbl ¥ OKpy:Karomas cpeia

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acos

Bcero

34

KoHTpoJbHbIe
padoThI

0.5

0.5

0.5

1.5

IIpakTH4eckue
padoThI

0.5

2.5

JJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bubmuoreka [{OK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

bubmuoreka [{OK
https://m.edsoo.ru/7f41cc74

bu6nmoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74



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




HNOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara nudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3y4eHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bu6nmoreka [JOK
buosnorus B cucteMe Hayk 1 https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI T03HAHUS KUBOW MTPUPOJIBIL.
[IpaxTuyeckas padora Ne 1
«Hcnonb3oBaHue pa3IMuHbIX 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e6122
METOJIOB MPHU U3yUCHUHU
OHOJIOrMYEeCKUX 00BEKTOBY
buonoruyeckue cuctemsl, MPOIECCHI 1 bubnnorexa [IOK
U UX U3yYCHHE https://m.eds00.ru/863e6564
XUMUYECKUH coCTaB KJIeTku. Bona u 1 bubmuoreka [JOK
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
Bbu6nuorexa [JOK
benku. CoctaB u cTpoeHne OEIKOB 1 httos://m.edso0.ru/863e6b72
DepMeHTHI — OHOJIOTHYECKHE
KaranuzaTopsl. JlabopaTopHas
pabota Ne 1 «M3yuyenue 1 05 bubnnorexa [JOK
KATaJIMTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha mpUMepe aMIIIa3bl
WJIM KaTajasbl)»
Yraeonsl. JIunuabl 1 Bubmorexa OK

https://m.edso00.ru/863e6870



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

bu6mmoreka [IOK

8 Hyxnensosbie kucrotsl. AT® https://m.edso0.ru/863e6d5c
K.p.Nel: Xumuueckuii coctan
9 KieTku. Mlctopus u MeToabl 05 bubnnorexa [JOK
M3ydeHMs KieTku. Kiietounas https://m.edso0.ru/863e6e88
Teopus
10 KieTka kak meocTHas >kuBast
cucTema
CTpoeHune 2yKapuOTHYECKOM KIIETKH.
JlaboparopHast pabota Ne 2
«3y4yeHne cTpoeHus KIETOK bubmmorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 1101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTICaHUEY
bu6mmorexa [{OK
12 OOMeH BEIIECTB WA META00IU3M https://m.edso0.ru/863e766¢
bu6mmorexa [JOK
13 dorocuiies. XemocHuires https://m.eds00.ru/8637c98
N bu6mmoreka [JOK
14 dnepreTiicckuii 0bmen https://m.edsoo.ru/863e7aae
JKuzHeHHbIN LMK KiIeTKku. [leneHue
KieTku. Mutos. JlabopaTopHas Bu6miorexa JOK
15 paborta Ne 3 «HaGmronenue muto3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpelIKa JyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax»
16 Buocunres Oenka. Peakiust bu6nuorexa [JOK
MaTpPUYHOI'O CHHTE3a https://m.eds00.ru/863e796e
17 K.p.Ne2: )KuznenestenbHOCTD 0.5 bu6mmoreka [JOK


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

kjeTku. TpaHcnauus — OMOCUHTE3
Oenka

https://m.edso00.ru/863e796e

18 Hexnerounsie ¢popMbl )KU3HU — bu6nuorexa [IOK
BHPYCBI https://m.eds00.ru/863e7540
bu6nuoreka [JOK
19 @OopMBI Pa3MHOKEHHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
N bubmuorexa [JOK
20 Meiios https://m.edso00.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHE.
21 JlaGopartopnas pabota Ne 4 05 bu6nmoreka [IOK
«3y4yeHue cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
99 WNupuBunyanbHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka o bubanorexa [HOK
HacjlaeACTBEHHOCTHU U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEIOBAHUS
24 npu3HaKoB. MoHOrubpuHOE bubmmorexa LIOK
p ' PHA https://m.eds00.ru/863e8878
CKpelllMBaHNe
UTHOpUAHOE CKpeIlMBaHUEe. 3aKOH
25 fefiaBI/II;I/If\[/IOFO H?E}JIL: OBaHUS bubmmorexa LIOK
A https://m.edsoo.ru/863e89a4
PU3HAKOB
CuernieHHOE HaclieJJOBaHHE
26 npusHakoB. JlabopaTopHas pabora 05 bubnuoreka [IOK

Ne 5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO U TUTHOPUTHOTO

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



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEIIMBAHUA Y 1pO30(UIIBI HA
TFOTOBBIX MUKpOIIpENapaTax»

97 I'eneTuka mona. HacinenoBanme 1 bu6nuoreka [JOK
MIPU3HAKOB, CIIEIJIEHHBIX C IIOJIOM https://m.edso00.ru/863e8c60
N3menunBocTh. Henacnencreennas
u3MeH4YnBOCTh. JlabopaTopHas
pabota Ne 6. M3zyuenue bu6nuorexa [IOK

28 . 1 0.5
MOTU(DUKAITMOHHOW U3MEHYUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHUE BAPUALIMOHHOTO Psijia U
BApUALIMOHHON KPUBOI»

HacnencTBennast U3MEHYUBOCTb.

29 JlabopaTtopHas pabota Ne 7. « Ananus 1 05 bubnmnorexa [JOK
MYTaIHi y Jpo30(HIIbl Ha TOTOBBIX https://m.edso00.ru/863e8efe
MUKpOIpenapaTax

30 K.p.Ne3: HacnenctBeHHOCTD U 1 05 bubnuoreka [IOK
M3MEHUYMBOCTb. | €eHETHKA YelloBEKa https://m.eds00.ru/863e8d78

bubmmorexa [JOK

31 Ceneiuits KaK Hayka i mpouece ! https://m.eds00.ru/863¢9214

32 MeToabl U JOCTHXKEHUS CEJICKITNHI 1 bubmuorexa [JOK
pacTeHu U KUBOTHBIX https://m.eds00.ru/863e9214

33 brorexHomorus Kak oTpacip 1 bubnuorexa [JOK
MPOU3BOJICTBA https://m.edsoo.ru/863e9336
PesepBHOE Bpemst. O0o0IIeHHE IO

34 teme «HacnencTBeHHOCTD 1 1
W3MEHUYHMBOCTH OPTaHU3MOBY

OBUIEE KOJIMYECTBO YACOB I10 34 15 4

I[TPOTPAMME


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

11 KIIACC

MaKpO3BOJIOINN

KoJsn4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara nudposeie
n/m Tema ypoxa Bcero Konrpoapibie  Hpaktirieckite u3yuyeHusi o0Opa3oBaTe/bHbIE
padoThI padoThI

pecypcsl

DBOJIIOIHS U METOJIbI €€ U3yUeHUS 1 bubnnorexa [IOK
https://m.edsoo.ru/863ea20e

Hcropus pa3Butus npeacTaBieHU 1 bubnuoreka [IOK

00 3BOJIIOINU https://m.eds00.ru/863e9570
bubmuoreka [JOK

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

[Momynsauus kak 3neMeHTapHas

€/IMHUIIA BUJIA U IBOJIOIHH.

.HI;60p2TOpHI;§I pabota ;9 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6

«CpaBHeHHE BUJIOB 110

MOP(}OIOrHYECKOMY KPUTEPUIO»

JIBuoKkyue cusbl (3IeMEHTapHbIe 1 bubnnorexa [JOK

(axTOpbI) FIBOTIOLUHN https://m.edsoo.ru/863e9da4

N bu6mmorexa [JOK

EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9ed0

PesynbTathl 3BOIIOLKN:

IPUCTIOCOOIEHHOCTh OPTaHU3MOB U

BupooOpa3oBanue. JlaboparopHas 1 05 bu6nmoreka [IOK

pa6ora Ne 2 «Omnncanue ' https://m.edso00.ru/863e9fde

IPUCTIOCOOICHHOCTH OpraHu3Ma u eé

OTHOCHUTEIIEHOTO XapaKTepay

Hampasnenus u nmytu 1 bubnuoreka [IOK

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



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

K.p.Nel: OBomroninonHas 6uoorusi.

9 0.5
HeobpaTtumocTs 3BOMIOLINN
10 Ucrtopus xxu3nu Ha 3emiie 1 METO/bI
e€ u3ydyeHus
11 I'mnoressl NPOUCXOKACHUSA KUZHU bubnnorexa [IOK
Ha 3emiie https://m.eds00.ru/863ea5a6
12 PazButue xu3HM Ha 3emMIie 1o Ipam U bubnuorexa [JOK
nepuoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tarbl YBOIOIUN
pacTUTENBHOTO U JKUBOTHOT'O MHpA.
[IpakTuueckas padora Ne 1 bub6nmoreka [IOK
13 0.5
«3ydyeHne uckonaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hbc
pacTeHHii U )KUBOTHBIX B
KOJUTEKIIHSX
14 CoBpeMeHHas cucrema bubmmorexa [JOK
OpraHU4YeCKOTo MUpa https://m.edsoo.ru/863ea48e
bu6nuoreka [JOK
15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) httns://m.edsoo.ru/863eac2c
16 JBuokytue cuibl (paKkToOphI) bubmmorexa [JOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHbBIE CTaIMH 3BOJIOLNU
YyeJloBeKa
K.p.No2: Bo3HUKHOBEHME U pa3BUTHE
18 ’KU3HU Ha 3emiie. YenoBeueckue 05 bu6mmoreka [IOK
pachl U MPUPOJHBIE aaNTalluy https://m.edsoo.ru/863eaea2
YeJioBeKa
19 DKOJIOTHS KaK HayKa
20 Cpenpl OOUTaHMS U HKOJIOTHYECKUE bu6nuoreka [JOK


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

(dakTopsl

AlGuotndeckue GakTopsl.
JlaGopatopHas pabota Ne 3.
«Mopdomoruueckne 0COOCHHOCTH

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

. bubmuoreka [JOK
21 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0o.ru/863eb10e
oburanus». JlabopaTopHas padota
No 4. «Bnusnue cBeta Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyCa»
Bbu6nuorexa [JOK
22 broTieckHe GakTope! https://m.edso00.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
nomyssituu. [TpakTudeckast pabora
23 Ne 2 «IlopacuéT mioTHOCTH 0.5
TOMYJISIIIAIA Pa3HBbIX BUJIOB
pacTeHUN»
24 CooOuiecTBa OpraHu3MOB — bubmuorexa [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
o5 DKOJIOTUYECKHNE CUCTEMBI bubmuoreka [JOK
(3x0cucTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCHCTEMBI.
26 DKOJOTUYECKHE MTUPAMUJIBI. bubnnorexa [IOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykieccus
27 [Ipupoanbie 3KOCUCTEMBI
28 AHTPOTIOTEHHBIE YKOCUCTEMBI
29 buocdepa — rnobanpHas bubnnorexa [JOK
9KOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e
30 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuorexa [JOK

o6uochepsl

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



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

31 UYenoseuecTBo B Onochepe 3emin

K.p.Ne3: CoobmiectBa u
32 3KOJOTHYCCKHUE CUCTCMBI.
CocyuiecTBoBaHHE MPUPOABI U

YCJI0BCUCCTBa

PesepBHblil ypok. O600111€HIE TEMBI
33 «Co0011IecTBa 1 3KOJIOTUIECKHE
CUCTEMBD

PesepBHelit ypok. O6001IeHHE 10
34 TeMe «BO3HUKHOBEHUE U pa3BUTHE
JKU3HU Ha 3eMiiey»

bu6nuoreka [JOK
https://m.edsoo.ru/863ebale

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34 1.5

2.5


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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u nip.;
[Ton penaxuueit [laceunuka B.B. Axuroneprnoe o6miectBo «M3narenbcTBo
«IIpocBenienue»

* buonorus, 11 xnace/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u 1p.;
[Ton penaxuueii [laceunuka B.B. Axkunonepnoe o6mectBo «M3narenbcTBo

«IIpocsemenue»

METOIUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJISA
Metoaudeckoe mocooue K npeIMEeTHON JIMHKH ,,JIMHUS KU3HU TIO pelaKIuen

B. B. Ilaceunuka; [Taceunuk Brnagumup BacunbeBuy, buonorus. "Jlunus xxu3nu’

(10-11) (ba3zoBsIit) — Mocksa: [IpocBemenue, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET
1. https://m.edsoo.ru/

2. https://resh.edu.ru/






