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HOACHUTEJBbHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpamMmbl MO OMOJIOTUHU TEOPETUUYECKYIO OCHOBY JIJISI
onpeneneHus: MoAXoA0B K (hOPMHUPOBAHUIO COACpIKAHUS Y4EOHOro MpeaMeTa
«buosioruss» cocTaBuUiMd: KoHUeNnTyanbHble TojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, COJEep)KaHus, pe3yJlbTaToB OOy4YeHHs U
TpeOOBaHMI K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB, IMOJIOKEHUSI 00 OOIIMX LETIX
U MPUHIIUIAX, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPETHETO
obmero obpazoBanuss B Poccuiickoit ®Depepanuu, a TakKe IOJOXKEHUS O
cnenupuke OWomoruu, €€ 3HAYCHWHM B TIO3HAHUM JKUBOW TMPHUPOJBI H
00ecIeyeHnn CyIeCTBOBaHUS YeJI0BEYECKOro oomecTBa. CorinacHO Ha3BaHHBIM
MIOJIOKEHUSM, OIPEIEICHb OCHOBHBIE (PYHKIIMHM MPOTPAMMBI 110 OUOJIOTHUU U €€
CTPYKTypa.

[Iporpamma coctaBiieHa Ha OCHOBE TPEOOBAHMI K pe3yJbTaTaM OCBOCHHSI
oOpaszoBaTenpHOM mporpammel, mpeactaBieHHbIx B OI'OC COO, a Takxke
(denepanbHO paboyeil mporpaMMbl BOCITUTAHUS IIKOJIBI.

[Iporpamma 1o Owuonoruu naéT mNpeAcTaBICHUE O LEesiX, o0 oOmiei
CTpaTeruu OOy4YeHUs, BOCIUTAHUS W PA3BUTHUS OOYYAIOIIMXCS CPEJICTBAMHU
yueOHOTO TpenMera «buomorws», omnpeaenser o0sS3aTENbHOE TPEIMETHOE
colepkaHUe, €ro CTPYKTYpY, paclpeicieHHne TI0 pas3feinaM W TeMawm,
PEKOMEHTyEeMYIO TTOCIIeIOBATEILHOCTh U3YUCHHS yueOHOTO MaTepuaa ¢ yuéTom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH 00pPa3oBaTEIHHOTO
Iporiecca, BO3paCTHBIX 0COOCHHOCTEH 00yJarOImMUXCs.

B mnporpamme 1o OHOJOTMM TakKe YYUTBHIBAIOTCS TpPeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM U TPEIMETHBIM PE3yJIbTaTaM
oOydueHuss B (OPMHUPOBAHWUU OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIHHOMN
JeSATETbHOCTH/YIEOHBIX JIEUCTBUM OOYYAIONIUXCS TI0O OCBOCHHIO COJICPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMS.

B niporpamme o 6uosnoruu (10—11 kiaccel, 0a30BbIi ypOBEHb) peaiu30BaH
IPUHIMI TPEEMCTBCHHOCTH B WM3Y4YEHWW OWOJIOTHH, Oylaromapss 4emMy B HeEH
MPOCMATPUBACTCS] HANPABJICHHOCTh HA pa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMHpOBaHWEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  I[EHHOCTHBIX
OpUEHTAIMA JIMYHOCTH, SKOJOTHYECKOTO MBIIUICHUS, TPEACTaBICHUH O
3I0pOBOM 00pa3e KU3HU 1 OEpEKHBIM OTHOIIIEHHEM K OKPY KaOIIeH MPUPOTHON
cpene. [loaTromy Hapsimy ¢ m3ydeHHEM OOIIEOHOIOTHUYECKUX TEOPU, a TaKXKe
3HAHUN O CTPOEHUHW J>KMBBIX CHUCTEM PAa3HOTO paHTa M CYIIHOCTA OCHOBHBIX
MPOTEKAIOIUX B HUX MPOIIECCOB B IPOTpaMMe 10 OMOJIOTHH yIeTICHO BHUMaHNE



HCIIOJIb30BAaHUIO TOJYYEHHBIX 3HAHUWA B MOBCEIHEBHOM XU3HU NJISl PELICHUS
MIPUKJIAIHBIX 33124, B TOM YKCIe: TPO(UIaKTUKU HACIEICTBEHHBIX 3a00JIeBaHUN
YeJloBEeKa,  MEIUKO-TEHETHUYECKOT0  KOHCYJIBTHUPOBAaHUS,  OOOCHOBaHUS
AKOJIOTUYECKH 1IEJIECO00Pa3HOr0 MOBEACHUS B OKPYXKAIOIEl MTPUPOIHON cpejie,
aHalIM3a BIIMSHHUS XO3SMCTBEHHOM JEATEIbHOCTH YEJIOBEKa Ha COCTOSIHHE
MPUPOJIHBIX U UCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIATHON
HalpaBJIeHHOCTH  yuyeOHoro  mpeamera  «buomorus»  mpoAMKTOBAHO
HEO0OXOIUMOCTBIO O0ECIIEUEHUsI YCIOBUM ISl PEIICHHs] OJTHOM U3 aKTyaJlbHbBIX
3aa4 IIKOJIBHOTO OMOJIOIMYECKOro oO0Opa3oBaHMs, KOTOpas Mpearosaraert
dbopmMupoBaHre y 00yJarOIIUXCS CIIOCOOHOCTH aIalTUPOBATLCA K U3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOILIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero oO1ero oOpa3zoBaHMs 3aHMMAET Ba)XKHOE
mecTto. OHa obecrieunBaeT GOPMUPOBAHKE Y OOYUaIOIIUXCSl MPEICTAaBICHUNA O
Hay4YHOU KapTHHE MUpa, paciidpseT U 0000IIaeT 3HaHus O )KMBOW PHUPOAE, €€
OTJINYUTEIIBHBIX MPHU3HAKAX — YPOBHEBOM OPTaHU3ALMU U SBOJIOLMUH, CO3MAET
YCIOBHSI JJIsi: TO3HAHUS 3aKOHOB JKMBOM  MpUPOIbI, (OpMUpOBaHUS
(GYHKIIMOHATBHOM TPaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M Oe30macHoro obOpasa
AKU3HU, DKOJOTMYECKOTO MBIIIJIEHUS, LEHHOCTHOIO OTHOIIEHUS K JKUBOMU
MPUPOJE U YETIOBEKY.

Bonpiioe 3HaueHne OMONIOTUsl UMEET TAKKE JIs PELICHUS BOCITUTATENbHBIX
M pa3BUBAIONIMX 3aJad CpeJHEero oomero oOpa3oBaHMs, COLMATU3ALUU
obyuarommxcs.  M3ydenume  Ouonoruu  oOeclieuyMBaeT  YCIOBHS  JUIS
(bopMHUPOBaAHNS UHTEIICKTYIbHBIX, KOMMYHUKAIIMOHHBIX U HHPOPMAIIMOHHBIX
HAaBBIKOB, 3CTETHUECKOU KYJIBTYPbI, CIIOCOOCTBYET MHTErPALIMA OMOJIOTUYECKUX
3HAHUI C MPEACTaBICHUSAMHU U3 JIPYIMX YYE€OHBIX MPEAMETOB, B YACTHOCTH,
¢usuku, xumun U reorpaduu. Ha3BaHHbIE MOJOXKEHUS O TMpeTHA3ZHAYCHUU
yuebHOoro mnpeamera «buojorus» coCTaBWIM OCHOBY JUIsl ONPEIEIICHUS
MOJIX0JI0B K OTOOPY U CTPYKTYPUPOBAHUIO €TI0 COIEPKAHUS, PECTABIECHHOTO B
nporpamMme no OMOJIOTHH.

Ot60p coaepkanust yueOHoro npeameta «buosiorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3ULUN KyJIbTYpOCOOOPAa3HOTO MOAXOAA, B COOTBETCTBUHU C
KOTOPBIM 00ydYaroniuecss JOJKHBI OCBOWTH 3HAHHS M YMEHWs, 3HAUUMbBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPEICIAIONIUE aJCKBATHOE TMOBEJCHUE
YeJIoBEeKa B OKPY KOl MPUPOIHON cpelie, BOCTpeOOBaHHBIE B TOBCEIHEBHOM
KU3HHA U TPAKTUIECKOM nesarenbHOoCTH. Oco00e MeCTO B 3TOUM cHCTeMe 3HaHUI
3aHUMAIOT  3JIEMEHTBl  COAEp’KaHWsA, KOTOpbIE CIYyKaT OCHOBOWM s
dbopMHUpOBaHUS MTPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHE



MHpa U LHEHHOCTHBIX OPUEHTALUX JIUYHOCTH, CIIOCOOCTBYIOIIUX TYMaHU3AUU
OuoI0ruUecKoro o0Opa3zoBaHusl.

CrpyKTypupoBaHUE COAEpX aHUs Y4eOHOro maTepuajna B Mporpamme Io
OMOJIOTMM OCYILECTBICHO C YYETOM INPUOPUTETHOIO 3HAYEHHUs 3HAHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSX KMUBOU MPUPOJIBI, O €€ YPOBHEBOM OpraHU3ALMH
M BBOJIOUMHA. B COOTBETCTBMM € 3THM B CTPYKType€ Y4Ye€OHOro MpeameTa
«buosorusy BbIIENEHBI CIENYIOLIME COACPKATEIbHbIE JIMHUN: «broorus kak
Hayka. MeToapl HaydyHOro no3HaHus», «KieTka kak Ouonoruyeckas CUCTEMay,
«Opranu3m kak Ouonoruueckas cuctema», «CucreMa u MHOrooopasue
OPraHUYECKOTO MHPa», «IBOJIOLUSA KUBOU NIPUPOIBD, «IKOCHCTEMBI H
MIPUCYLIUE UM 3aKOHOMEPHOCTI.

Ienbp m3ydyenust yuebHoro npenmera «buonorus» Ha 6a30BOM YpOBHE —
OBJIaJICHHE OOyYaroImMMHCS 3HAaHUSAMH O CTPYKTYpHO-(PYHKIIMOHAIbHON
OpraHu3allMd >KUBBIX CHCTEM PAa3HOIO0 paHra W NPUOOPETEHHE YMEHHI
MCIIOJIb30BaTh 3THU 3HAHUS JJI TPAMOTHBIX JEUCTBUIl B OTHOUIEHUU OOBEKTOB
YKUBOM PUPOJIBI U PELICHUS PA3IMYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTrkeHue ey u3ydeHus yueoHoro npeamera «buonorus» Ha 6a30BoM
YPOBHE 00€CIEeUnBAETCS PELICHUEM CIEAYIOUINX 3a]1a4:

OCBOCHHME O0YYaIOIIUMHCS CHCTEMbl 3HAHMA O OMOJOTMYECKUX TEOPUSX,
YUYEHUAX, 3aKOHAxX, 3aKOHOMEPHOCTSAX, THIOTE3ax, IPaBUIIAX, CIYy’KaIUX
OCHOBOM 11711 (pOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHUpPa, O MeEToJaXx Hay4yHOro TO3HAHUS, CTPOECHUH, MHOT000pa3uu WU
OCOOCHHOCTSIX KUBBIX CHUCTEM Pa3HOrO YpPOBHSI OpraHM3alllM, BBIAAIOIIUXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTUH;

(dopMHpoBaHUE y 00yYarOLIMXCsl TO3HABATENIbHBIX, HHTEIUIEKTYalbHbIX U
TBOPYECKUX CIOCOOHOCTEH B MpOIECCe aHalIM3a JAaHHBIX O MyTAX Pa3BUTHUS B
OMOJIOTMM HAYYHBIX B3TJISAOB, MJIEH U MOAXOAOB K M3YYEHMIO KUBBIX CHCTEM
Pa3HOro ypOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy OOydalomuxcs oO0mel KylbTypbl, (QYHKIMOHAIBHOU
IPAaMOTHOCTH, pPa3BUTHE€ YMEHHMH OOBSCHATH UM  OICHUBATH  SIBJICHUS
OKPYXAIOIEr0 MHUpa >KUBOM NPHPOABI HAa OCHOBAaHWM 3HAHUM U OIBITA,
MOJIyYEHHBIX TPU U3YYEHUU OHOJIOTHH;

dbopMupoBaHre y OOYYalOIIMXCS YMEHHMM WJUTIOCTPUPOBATH 3HAYEHUE
OMOJIOrMYECKUX 3HAaHMM B NMPAKTUYECKOW AESITEIBHOCTH 4YEJIOBEKAa, Pa3BUTUHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIHUTAaHHUE YOEKIEHHOCTH B BO3MOXXHOCTHU MO3HAHUS YEJIOBEKOM KHBOU
IPUPOJBI, HEOOXOAMMOCTH OEpEeXHOr0 OTHOLICHHS K HEW, COOII0aeHUS
TUYECKUX HOPM MPHU NPOBEACHUH OMOJOTUYECKUX HUCCIIEIOBaHUIA;



OCO3HAHHWE IEHHOCTH OMOJIOTWYECKMX 3HAHWM JUTsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpBbl, 1Uis1 (GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHUS;

IIPUMEHECHHUE TTPUOOPETEHHBIX 3HAHUM M YMEHUHM B MOBCEIHEBHOM JKHU3HU
JUTSL OLIEHKH TIOCJIE/ICTBUM CBOEH JIEATEbHOCTH 10 OTHOIICHHUIO K OKpY>KaroIen
cpene, COOCTBEHHOMY 3/J0pOBbIO, OOOCHOBaHHWE M COONIOIGHHE Mep
poIITaKTHKA 3a00I€BaHUT.

B cucreme cpeanero obmiero oOpazoBanus «buonorus», uzyuaemas Ha
0a30BOM YpOBHE, SIBJSIETCS 00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOMSIIUM B
COCTaB MpeaMeTHOM 00acTi « EcTecTBeHHO-HAyUHbIE TIPEIMETHI.

Jlns wu3ydeHuss OuoJorud Ha ©0a30BOM YPOBHE CpPEIHETO OOIIEeTo
obOpazoBaHus oTBoUTCs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Heaento), B 11
kiacce — 34 yaca (1 yac B Hezelo).



COILEPKXAHUE OBYUYEHUSA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JIPyTUMHU €CTECTBEHHBIMH HayKaMu, (GUIocOpHueil, ITHUKON, ACTETUKOW U
npaBoM. Posip Ouonoruu B (OpMUPOBAHHWU COBPEMEHHON HAyYHOU KapTHHBI
mupa. Cuctema OMOJOTUYECKUX HAYK.

Meronpl TO3HAHUS SKUBOM mNpuponAbl (HAOMIOEHHE, JKCIIEPUMEHT,
ONMKCaHWe, HU3MEpEHue, Kiaccu(ukanus, MOJEIMPOBAHUE, CTATUCTUYECKAS
00paboTKa TaHHBIX ).

JlemoHcTpanuu:

IToptpetsl: Y. Hapsun, I'. Mennens, H. K. Konbuos, /. Yorcon u @.
Kpuxk.

Tabnuupl 1 cxeMbl: «MeTo/Ibl MO3HAHMS )KUBOU IPUPOIBD.

JlabopaTopHble U MIpaKTHYECKHE PA0OThI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHue paziUYHBIX METOJIOB IMPHU
U3YYEHUH OMOJIOTHUECKUX O0BEKTOBY.

Tema 2. ’)KuBble CHCTeMbI U MX OPTraHU3AIUS.

XKusble cuctembl (OMOCHCTEMBI) Kak MpPeIMET H3Y4YEeHHsS] OHOJIOTHH.
OTnuyue KUBBIX CUCTEM OT HEOPTaHUUECKON TPUPO/IBI.

CpoiicTBa OmocHCcTeM U HUX pa3HooOpaswe. YPOBHM OpraHu3aluu
OMOCHCTEM: MOJICKYJIAPHBIM, KJICTOYHBIA, TKaHEBBIA, OPTraHU3MCHHBIM,
MOMYJISILIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTreOIIEeHOTUYECKUI ),
Oouoc@epHsbIi.

JdeMoHcTpauu:

Tabmuibl 1 cxeMbl: « OCHOBHBIE TPU3HAKH KU3HI, « Y POBHU OpraHU3AIIH
YKABOM IIPUPOIBI».

O6opynoBanue: mojesb MoJiekysbl JIHK.

Tema 3. Xumnueckuii COCTAB U CTPOCHHUE KIETKH.

XUMHUYECKHM COCTAB KJIETKU. XMMHUYECKUE DJIEMEHTBI: MAaKpPO3JIEMEHTBHI,
MHKpPO3JIEeMEeHThI. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIIMM BOALI M MHUHEpAJbHBIX BellecTB B kieTke. llomnepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHure 6eIKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMenumble ¥ 3aMEHHMBbIE AMHUHOKHUCIOTBHI. AMUHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYpBI OCJIIKOBON MOJIEKYJIbI (MIEpBUYHASI, BTOPUYHAS, TPETUYHAS U



YETBEPTUYHASI CTPYKTypa). XMMHUYECKHE CBOICTBAa OenkoB. buonormueckue
(GYyHKIIH OEIKOB.

®epMmeHTHl — Ouosioruueckue Karamuzatopsl. CrTpoeHue QepmeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas cneuuduyHoctb. Kodepmentsl. ButaMuHbI.
O1nnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabpl (TJIOKO3a, pubo3a ©  J1I€30KCUpU003a),
aucaxapuibel (caxaposa, JlakTo3a) W MoJucaxapubl (Kpaxmani, TIUKOTEH,
1eJUTI0I103a). buonornvyeckue GyHKIMH YTIIEBOIOB.

Jlunuapl:  Tpurmunepuasl, ¢Gochonunuabl, cTepouasl. [ uapoduibHo-
rupodoOHbIle CcBOMCTBA. buonormueckue ¢GyHKuuu aunuaoB. CpaBHEHUE
YTJI€BOJ0B, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB SHEPTUU.

Hykneunnoseie xucnotel: JHK u PHK. Hykneornasl — MoHOMEpHI
HyKJ1enHOBBIX KucaoT. Ctpoenue u pyukiuu JJHK. Ctpoenue u pynkuuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIMH.

[urtonoruss — Hayka o kierke. Kiietounas Tteopuss — mpuMep
B3aUMOJICUCTBUS UAEH M (PaKTOB B HAy4YHOM MO3HAHUHU. MeETOAbl U3Y4YEHUS
KJIETKHU.

Krnerka kak menoctHast >kuBasi cucrema. OOIIuMe TNPU3HAKK KIIETOK:
3aMKHyTasi HapyxHasi meMOpana, Mmonekysbl JJHK kak renernueckuii anmapar,
CUCTEMa CUHTE3a OelKa.

Tunbl kiIeTOK: 3yKapuoTHUecKas U mnpokapuotuueckas. OcoOGeHHOCTH
CTpOoeHHus TpokapuoTudeckoi kietku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKApUOTHYECKON KiIETKHM. OCHOBHBIC OTJIMYHUS PACTUTENILHOM, KUBOTHOMW M
IrpUOHON KJIETKH.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAS! CTEHKA, TNIMKOKAJIUKC, UX
¢ynknuu. [1nazmaruueckas memOpana, e€ cBoiicta u Gyuknuu. [{uronnazma u
e€ opranouapl. OmHOMeMOpanHbie opranou sl kietku: I1IC, anmapat [Nonbmxw,
nu30coMbl. [losryaBTOHOMHBIE OpraHOMABI KJIETKH: MUTOXOHIPHUH, IUIACTHJIBI.
[Ipoucxoxaenre MUTOXOHAPUN M Iwiactua. Bunbl mmactua. HememOpanubie
OpraHOMIbl KJIETKU: PUOOCOMBI, KIETOYHBIA LEHTpP, LEHTPUOJIU, PECHUYKH,
KIyTUKHA. QyHKIIMU OPraHOMIOB KIIETKU. BKitoueHus.

Snpo — peryasTopHbiii HeHTp KieTku. CTpoeHue sapa: saepHas 000yI0uka,
KAapHOILIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JleMmoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. lIsann, M. Illneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.



Huarpammel:  «PacnipeneneHne XUMHYECKMX JJIEMEHTOB B  HEXHUBOU
npupoe», «PacnpeneneHne XuMHUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabnuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUUYECKUX 2JIEMEHTOBY,
«CTpoeHue MOJeKyybl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJIEKYJIbI
oenkay, «Ctpoenue depmenta», «HykmennoBeie kucnotel. [JHK», «Ctpoenue
Mosiekysibl  AT®», «CrpoeHne 3SyKapuOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
NPOKAPUOTUYECKOW KIETKW», «CTpoeHHE sapa KIETKW», «YTIEBOIBI»,
«JInmmmaeny.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, 0O0OpYJIOBaHUE JUIsl MPOBEICHUS
HaOJI0JICHUM, W3MEPEHUN, IKCIEPUMEHTOB, MUKpOIpEnapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGoparopuas pabora Ne 1. «/3yueHue KaTaaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlabopatopHass pabora Ne 2. «M3yueHue CTpoeHHUs KIETOK PacTEHHI,
KUBOTHBIX M OaKTEpHil 1O MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenapaTax u ux
OTIMCAHUE».

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOMeH BellecTB, WU METa00IMU3M. ACCUMUIIALINS (TIJTACTUYECKUN OOMEH)
U JUCCUMMWIAIMS (PHEPTreTUYECKU 0OMEH) — JIB€ CTOPOHBI €AMHOTO MpoIecca
meTtabonu3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPTrUU B MOHUMAHHUH
MeTabou3ma.

Tunbr oOMeHa BemiecTB: aBTOTPOQHBIN U rerepoTpodHbii. Pomib
dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUU YHEPTUH B KIIETKE.

®dortocunTe3. CBeroBas u TemHOBas a3l (GoTocuHTe3a. Peaknun
doTocunTe3a. DddekTBHOCTL (oTocuHTe3a. 3HaueHHe (OTOCHUHTE3a IS
KU3HU Ha 3emuie. BrnusHue ycnoBuit cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.

XeMocuHTe3. XeMOCHUHTE3UpyIolIre OakTepuu. 3HAY€HHE XEMOCHUHTE3a
JUIA )KU3HHU Ha 3eMIIe.

DHepreTUdeckuii 0OMEeH B KJIeTKe. PacIeruienre BeIecTB, BhIICICHUE U
AKKyMYJUpPOBAaHHE DSHEPrUM B KIETKE. OTamlbl SHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxxenue u ero BuAbl. KUCIOPOAHOE OKHUCIIEHHUE, WU KIETOYHOE
JIbIXaHUE. OxkucnutenbHOe dbochopunupoBaHue. D¢ddexTuBHOCTH
HHEPreTHUECKOro 0OMeHa.

Peakuuu matpuunoro cuntTe3a. [enermueckas wunpopmanusa u JHK.
Peanuzanus renernueckoi mHdopmanuu B KieTke. ['eHeTHUeCKUui KO U ero



cBoiicTBa. Tpanckpunius — MatpuuHslii cuaTe3 PHK. Tpancusmus — 6uocuntes
Oenka. Dtambl TpaHciasanuu. KomupoBanwe aMuHOKHCIOT. Poib pubocom B
OnocuHTese Oernka.

Hexknerounsie ¢hopmbl xu3HU — BUpPYChl. MicTopust oTKpeITHS BUpycoB (/.
N. UBanoBckuii). OCOOEHHOCTH CTPOEHUS M >KU3HEHHOTO IIMKJIa BUPYCOB.
bakrepnodaru. bonesnm pacTeHull, >XMBOTHBIX M 4YEJIOBEKA, BHI3BIBACMBIC
Bupycamu. Bupyc nmmynozaedunura yenoseka (BUY) — Bo36ynurens CITNda.
OOpatHast ~ TpaHCKpWMIMs, peBepraza U  wuHTerpasa. [Ipodwunakruka
pacpocTpaHEHUsl BUPYCHBIX 3a00JICBAHUI.

JleMmoHcTpanuu:

IToptpetsr: H. K. Konpsnos, /I. . Usanosckuit, K. A. Tumups3zes.

Tabmuupr u cxeMbl: «Tumnel nutanusy, «Metadbonuzm», « MUTOXOHIIPUSY,
«HepreTuyeckuit oOMen», «Xioporact», «Potocuntesy, «Ctpoenne JJTHK»,
«Ctpoenue u (yHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «l eHeTH4ecKuid
Koq», «Bupyce», «bakrepuodarn», «CTpoeHHEe M KU3HEHHBIM LUK BUpyca
CIINda, 6aktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: moaenu-ammumkanun «Y asoenne JJHK u tpanckpummsy,
«buocuntes 6enka», «CTpoeHue KISTKN», Mojaelb cTpykTypsl JTHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounbiii nuki, Wik >KM3HEHHBIM MUK KieTkd. MHTepdaza u MUTO3.
[Ipomeccrl, npoTekaromue B uHTepdase. Pernmukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocomM. XpOMOCOMHBI HAbOp — KapUOTHIIL.
JIMTUIONIHBI U TalUIOWIHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XPOMAaTHJIbI.
[MuTonornueckue OCHOBBI Pa3MHOXKEHHS W WHIUBUIYAJbHOTO Pa3BUTHS
OpPTraHU3MOB.

Henenue knetku — muto3. Ctaauu mutosa. [Iponecchl, npoucxoasiine Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKUI CMBICIT MUTO34.

[Iporpammupyemasi ruOeb KJIETKH — arlonTo3.

®opMbl  pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojoe | TMojoBoe. Bumbl
Oecroyioro  pa3MHOXKEHMS:  JICJICHHME HaJBOE, T[OYKOBaHWUE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXKCHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAUYCHUE JUISl CEJICKLINM.

[TonoBoe pazMHOXKEHUE, €r0 OTINYHUS OT OECIIOJIOTO.

Meito3. Cragum meito3a. I[Iporecchl, MpoUCXOagIIMe HA CTAIUSIX MEUo3a.
IloBenenne xpomocoM B Meno3se. Kpoccunrosep. bronornueckuit cmbICl U
3HA4YEHUE MENo03a.

['ameTorenes — mporecc 00pa3oOBaHMs TMOJOBBIX KIETOK y YKUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKHN U sMyHUKH. OOpa3zoBaHue U Pa3BUTHE MOJIOBBIX



KJIIETOK — rameT (CrepMaro30uji, SIMIEKIeTKa) — CIIEpMAaTOreHe3 U OBOTCHES.
OcoOeHHOCTH CTpPOCHUS SIUILIEKIETOK W CcHepMaro3ousoB. OIIog0TBOpPEHHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BUTHE (OHTOTeHE3). OMOpPUOHAIBHOE pa3BUTHE
(3mMOpuorenes). Jrarbl IMOPUOHATBHOTO PA3BUTHS Y MIO3BOHOYHBIX KUBOTHBIX:
npoOsieHne, racTpysus, opradorenes. [loctamOpuonansHOE pa3BuTHE. THITBI
NOCTAMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HEeNpsMoe (JIMYuHOYHOE). Biusuue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YPOJCTBA.

Poct u pa3zButue pacrenuii. OHTOre€He3 HBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHU, CTAINU PA3BUTHSL.

JemoHcTpanuu:

Tabmuubr 1 cxembl: «DOpMbl pa3MHOXKEHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacCTeHUN», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kietku Oaktepuit», «CTpPOCHHE TOJIOBBIX KIIETOKY,
«Ctpoenune xpomocoMbl», «Kiterounslii ukn», «Permmukanus [JTHK», «Muto3y,
«Mernosy, «lIpsamoe u HenpsiMoe pa3BuTHe», «['aMeToreHe3 y MIIEKOIUTAIOIINX
U 4esoBeka», «OCHOBHBIE CTA/IUH OHTOT€HE3A.

OOGopynoBaHue:  MHUKPOCKOI,  MuUKporpemnapatel  «CrnepMaTo30uabl
MJICKOITUTAIOIIETOY, «SMIEKIeTKa MIEKOIMUTAIOIIEr0», « KapnoknHes B KIIeTKax
KOpEUIKa JyKa», MarHUTHAasi MOJEJIb-alIuInKauus «JleneHue KIeTKu», MOJACIb
JIHK, monmens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHble 1 NpaKkTHYeCKUe padoThI:

Jlaboparopnas padora Ne 3. «HabGmroneHue mMuTo3a B KJIETKaX KOHYHMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIPENApaATaX).

Jlabopatopnast pabora Ne 4. «l3ydyeHue CTpoeHHUs MOJOBBIX KIETOK Ha
TOTOBBIX MHUKpOMpenapaTax.

Tema 6. HacsieAcTBEHHOCTh 1 K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. HMcropuss pa3Buthss reHEeTUKU. Ponb
IIUTOJIOTUA W AMOPHUOJIOTMM B CTAaHOBJIEHWU TEHETHKU. BKiian poCCHUUCKUX U
3apyOCeKHBIX ~ YYEHBIX B  pa3BUTHE TEHETUKU. MeToabl  TEHETHKHU
(TUOpUAOJIOTUYECKUNM,  IUTOTCHETHUECKHHM,  MOJIEKYJISIPHO-TEHETUYCCKUN).
OCHOBHBIE TEHETUYECKUE TTOHATHS. [ eHeTHYeCKass CHMBOJIMKA, UCTIOJIb3yeMas B
CXEMax CKpEIBaHUMN.

3aKOHOMEpPHOCTH  HACJIeIOBaHUs  MPU3HAKOB, YCTAaHOBJEHHble [
Menpaenem. MoHorubpuaHoe CKpelmBaHue. 3aKOH €IUHO-00pa3usi THOPHUIOB
nepBoro mnokojeHus. I[IpaBwio JOMUHMpPOBaHUS. 3aKOH paCIICIICHUS
npu3HakoB. [ unoresa yncrotel rameT. [lojIHOE U HEMOJTHOE JOMUHUPOBAHHUE.



JlurnOpuaHoe CKpellMBaHUE. 3aKOH HE3aBUCHUMOTO  HAacjeJI0BaHUs
npu3HakoB. [lUToreHeTHyecKue OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHMS.
AHanuzupyouiee CKpEIIMBaHUE. Hcnonp3oBanue AHAIIM3UPYIOUIETO
CKpEUIMBaHUS JJIs ONIPEACIICHUs] TEHOTHUIIA OCOOH.

CuerienHoe HacnenoBaHue mnpusHakoB. PabGora T. Moprana mo
CLECINICHHOMY HACJIEJOBAaHMIO TeHOB. Hapymenue cuermieHuss TIeHOB B
pe3yJabTaTe KPOCCUHTOBEPA.

XpoMOCOMHAasi TEOPUS HACIECTBEHHOCTH. | e HETHUECKHE KapTHhl.

I'eneruka nona. XpoMOCOMHOE ONpPEAEIEHUE M0Ja. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHblE M TeTepOoramMeTHbIE OpraHu3Mbl. HacnenoBaHue
MPU3HAKOB, CIIEMJICHHBIX C MOJIOM.

N3MeHYnBOCTSD. Bunel  u3sMeHuMBOCTH: HEHACJIEACTBEHHAsT U
HaclieACTBeHHass. Poib  cpeabl B HEHACIEACTBEHHOW  HM3MEHYMBOCTH.
XapakTepucTuka MOJIU(PUKAIIMOHHOW W3MEHYMBOCTU. BapuanMoHHBIM psg u
BapualnMoOHHas KpuBas. Hopma peakumm npusHaka. KoiondecTBEeHHBIE U
KAueCTBEHHbIC MPU3HAKK U UX HOpMa peakuuu. CBoilcTBa MOAM(PUKALIMOHHON
U3MEHUYHMBOCTH.

HacnencTBenHnasi, Wi TeHOTUIIMYECKAs, U3MEHYMBOCTh. KoMOMHATHBHAS
M3MEHYMBOCTh. Meilo3 M MOoJoBOM Tmpolecc — OCHOBA KOMOMHATUBHOM
W3MEHYMBOCTH. MyTallMOHHasT HW3MEHYMBOCTh. Kraccudukamuss MyTanuii:
TE€HHbIE, XPOMOCOMHBIE, TEHOMHBIE. HacTOoTa U MpUYUHBI MyTaluii. MyTareHHbIe
(dakTophl. 3aKOH TOMOJIOTUYECKHUX PSIZIOB B HACIEACTBEHHON M3MEeHYMBOCTH H.
N. BaBunosa.

BuesnepHas HacIeCTBEHHOCTh U U3MEHUHUBOCTb.

I'enetuka venoBeka. Kapuorun udenoBexka. OCHOBHBIE METOJbI T€HETUKHU
YEJI0BEKA: reHeaJ0runueCKui, OJIM3HEIIOBBIN, LIUTOTCHETUYECKUI,
OMOXUMUYECKHUMA, MOJICKYJIApHO-TeHeTHuYecknii. COBPEMEHHOE OTpe/ecHUe
T€HOTHUIA: MOJJHOTEHOMHOE CEKBEHUPOBAHWE, TCHOTUIIMPOBAHUE, B TOM UHCIIE C
nomotisto IIIIP-anamm3a. HacmencTtBeHnHble 3a00JIeBaHUS YeEJIOBEKA: T'CHHEIC
00J1e3HH, OOJIE3HN C HACJIEICTBEHHOW MPEIpacioyioKEHHOCThIO, XPOMOCOMHBIE
oonesnn. ComaTUdeckue U TeHepaTuBHbIe MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIUTIEI 3M0POBOTO 00pa3a KU3HU, TUATHOCTUKH, TPODUIAKTUKN U JICYCHUS
reHeTUYeCcKuX OoJie3Hel. MenruKo-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEIVMLIUHCKOM TE€HETHUKA B TMPEJOTBPALICHUM M JICUYEHUM TE€HETUYECKUX
3a00JIeBaHUI YETTOBEKA.

JleMmoHcTpanuu:

[Toptpetsi: I'. Menpnens, T. Mopran, I'. ne @pus, C. C. Yetepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.



Tabmubr u  cxeMbl: «MOHOTHOPHUIHOE  CKPEIIMBAHWE H  €T0
LUTOT€HETHYECKAs] OCHOBA», «3aKOH PACIIEIUIEHUS M €ro LUTOT€HETHYeCKas
OCHOBa», «3aKOH 4YHUCTOTHI Tamer», «JluruOpuaHoe  CKpelBaHuE,
«lluTonornyeckrue OCHOBBI ~ JUTHOPUIHOTO  CKpelMBaHus», «Mehos3y,
«B3auMonencTBue ajuIeNbHBIX TEHOB», «l'e€HeTMYecKne KapThl pPaCTECHHH,
KUBOTHBIX U YeJIOBEKa», «I'eHeTHKa moJia», «3aKOHOMEPHOCTU HACJIEAOBAaHMS,
CUEIUIEHHOTO0 ¢ Tmojom», «KapuoTumsl 4YenoBeka M JKUBOTHBIX», «Bumsl
U3MEHUYUBOCTIY, «MoaudukanmonHas usMEHYMBOCThY, «HacnenoBanue pesyc-
(pakropar, «I'eHeTrKa rpyni KpoBu», « MyTallMOHHAs U3MEHYUBOCTHY.

O6opynoBanue: Mojeau-anuiukanuu «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Henonmnoe nomuHupoBanue», «JluruOpuaHoe ckpeniuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOIl M MHKporpenapar «/lpozodpuna» (Hopma, MyTrauuu
(OopMBI KpBUIbEB U OKPACKH TeNa), repbapuii «I'opox mOCEeBHOIN.

JlabopaTopHbie U MIpaKTHYECKHE PA0OThI:

JlaGoparopnas padora Ne 5. «M3yuenue pe3ynbTaTOB MOHOTUOPUIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIPEApaTax».

JlaGoparopnas pabora Ne 6. «M3yuenme MoaudUKAIMOHHON
MU3MEHYUBOCTH, IIOCTPOCHUE BAPUALIMOHHOIO PAIa U BAPUALMOHHON KPUBOW.

JIabopatopHas padota Ne 7. «AHaIU3 MyTalMil y Apo30(Uibl Ha TOTOBBIX
MHKponpenapaTax».

[Ipaktnueckass pabora Ne 2. «CocraBieHHE W aHAIU3 POAOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenexkiiusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexups Kak HayKa M Ipouecc. 3apoKACHUE CEIIEKIUU U TOMECTUKALIMS.
Yuenue H. WM. BaBuioBa 0 IEHTpax MNPOUCXOXKACHUS U MHOTo00Opa3us
KYJIbTYPHBIX pacTeHui. LIeHTpBl MpOUCXOXKAEHUS JOMAIIHUX KUBOTHBIX. COpT,
II0pPOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MaccoBbIi U UHIMBUIYaIbHBIN OTOOPHI
B CEJICKI[MUA PACTEHUM W KUBOTHBIX. OIlEHKa dKCTepbepa. BIM3KOpOICTBEHHOE
ckpeuiuBanue — MHOpuUaWHT. Yucrtas nuHus. CKpelMBaHME YUCTHIX JUHUU.
['erepo3suc, ninu rubpuanas cuna. HepoactBenHoe ckpenyBaHie — ayTOpPHUINHT.
Otnanénnas rulOpuamzanus M e€ ycnexu. VCKyCCTBEHHBI MyTareHes u
MOJIyYEHUE MOJUIUIONAOB. J[OCTMIKEHUSI CENEKUMHU PACTEHUM, XUBOTHBIX U
MUKPOOPTaHU3MOB.

broTexHOoIOTHs KaKk OTpaciib MPOU3BOJICTBA. ['€HHAs MHKEHepUs. JTallbl
co3nanusa pexomOumHaHTHOM JIHK wu Tpancrennbix opranmsmon. Knetounas
nKeHepus. Knerounesle  KynbTypbl. MUKpPOKIOHAIbHOE  Pa3MHOKEHHUE
pactennii. KIilOHMpOBaHHE BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SIMCTBEHHBIX



OpraHU3MOB. OJKOJOTMYECKHE M 3Thyeckue mnpoodsnemsl. MO — reHetndecku
MOAUGUITIPOBAHHBIC OPTAHU3MBI.

JlemoHCcTpanuu:

IToptpetsl: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHoB.

Tabnuipel u cxeMbl: kKapta «LleHTpbl TPOUCXOXKAECHUS U MHOr00Opasus
KyJIbTYpHBIX pacTeHuid», «llopoapl gmoMamHMX KUBOTHBIX», «Copra
KyJbTYPHBIX pacTeHu», «OTnanéunas ruopunuszanus», «Padbotel akagemuka M.
®. VBanoBay, «llomumionmgus», «OO0BEKTHl OHOTEXHONOTHNY, «KieTouHble
KYJIbTYPBI U KIIOHUPOBaHHEY, « KOHCTPYHPOBAHHUE U IEPEHOC T€HOB, XPOMOCOMY.

OOopynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (opM U
KyJIBTYPHBIX COPTOB pacTeHuil, repoapuit «CeabCKOX035UCTBEHHbBIE PACTCHUSD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Okckypcusd «OCHOBHBIE METOJIBI U JTIOCTHXKEHUS CEJIEKIMHW PACTCHUW U
KUBOTHBIX  (Ha  CEJIGKIMOHHYIO  CTaHIMIO,  IUIEMEHHYIO  Qepmy,
COPTOUCTIHITATENIHBIA Y4aCTOK, B TEIUIMYHOE XO34MCTBO, Ja0OpaTOPHIO
arpOyHUBEPCUTETA WM HAYUYHOTO [IEHTPA)».

11 KITACC

Tema 1. IBoJIIOLIHOHHAS 0HOJIOTHS.

[IpennochulkM BO3HUKHOBEHUS SBOJIIOIIMOHHOW TEOPUH. DBOJIOLMOHHAS
Teopusi U e€ MecTo B Ouosoruu. BiusiHue 3BONIIOLIMOHHON TEOPUH Ha pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CeunerensctBa »BOMIONMM. llaneoHTONIOrMUECKHE: TOCIENOBATENBHOCTD
NOSIBJICHUS! BUJOB B MaJEOHTOJIOIMYECKOW JIETOTMCH, MEPEXOJHbIE (OPMBI.
buoreorpaduueckue: cxoAcTBO U paznuuue ¢dayH U QIOp MaATEPUKOB U
OCTpPOBOB.

OMOpPHONIOTHYECKHE: CXOJCTBA M Pa3nyusi dMOPHOHOB pa3HbIX BHUJIOB
M03BOHOYHBIX. CpaBHUTEIHbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTMYHBIE,
PYJIIMMEHTApPHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHUX MyTeH y Bcex
OpraHU3MOB.

OpomounonHas Teopus Y. JlapBuHa. IIpennochulkM BO3HUKHOBEHHS
JIapBUHM3Ma. J[BWKyIlME CHJIBI 3BOJIOLMU BHIOB 1o [lapBuHy (M30BITOYHOE
Pa3MHOXEHUE IIPU OTPAHUYEHHOCTH PECYPCOB, HEOIIPENAEIEHHAS U3MEHUYUBOCTb,
0opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA OTOOD).

Cunrernueckas teopus 3Boouu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.



MukposBomonus. [lonynsuus kak eqMHUIA BUAA U 3BOJIOLIMH.

JIBroxymye cuiibl ((paxTopbl) 3BOJIOLMHU BUAOB B TpUpoe. MyTallMOHHbBIN
IpoLEeCcC U KOMOMHATUBHAS M3MEHUMBOCTh. [lomynsiiiioHHBIE BOJIHBI U JIpeid
redoB. M3onduus u Murpanusi.

EctectBennblii 0TOOp — HampaBisoOmui (QakTop 3BOMIONUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOaeHHOCT OPraHMW3MOB KaK pe3ynbTaT 3BoJoLUU. lIpuMepsl
IPUCIIOCOOJIEHUH y OpraHu3MOB. ApoMOp(O3bl U UANO-aJalI TAIUH.

Bun wu BupooOpazoBanme. Kpurtepuum Buma. OcHOBHbIE (QOpPMBI
BH1000pa30BaHus: reorpaduueckoe, IKOJI0THIECKOE.

MakposBomorus. dopmel  3BOMIONMK:  (pUIIeTHYECKAs, JUBEPreHTHas,
KOHBEpreHTHasi, napajienpHas. HeoOpaTtuMocTs 3BOIOLUY.

[Tpoucxoxnenune OT HECIEIaTU3UPOBAHHBIX MPEIKOB.
[Iporpeccupytoias cnenyanu3anus. AanTUBHAs pagdalusl.
JleMmoHcTpanuun:

[Toprpersr: K. JIunnen, K. b. Jlamapk, U. Japsun, B. O. KoBanesckuii, K.
M. bap, D. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabmuubr u cxemsl: «Pa3BUTHE OpPraHUYECKOTO MHpa Ha 3eMIey,
«3apoIbIIi TO3BOHOYHBIX )KUBOTHBIX», «ApxeonTepukcey, «Dopmbl 00pbObI 3a
cyliectBoBanue», «EcrectBeHHbI 0TOODP», «MHOroo0pasue COpToB pacTEHUI»,
«MHoroo6pazue  mopoa  KUBOTHBIX», «llomymsuun», «MyTtanroHHas
U3MEHUYUBOCTEY», «ApomMopdoss», «Unuoagantarumny, «O01mas nerenepaus,
«/IBmxymue cuibl 3Bomonum», «Kapra-cxema mapmpyra nyremectBus Y.
HapBunay», «bopnba 3a cymecTBoBaHue», «IIpucnoco6IeHHOCTh OPraHu3MOBY,
«I"eorpaduueckoe BuI000pa3oBaHuE), « IKOJIOTHUYECKOE BUI000PA30BAHUEY.

O6opynoBanue: KOJIICKIHMS HACEKOMBIX C PA3UYHBIMUA THUIIAMU OKPACKH,
Ha0Op TUTOJIOB U ceMsiH, KoJieKius «lIpumepsl 3aUTHRIX TPUCTIOCOOJICHUN Y
AKUBOTHBIX», MOJIesIb «OCHOBHbBIE HAMPABIICHUS HBOJIOIUNY, O0BEMHAS MOJIETH
«CTpoeHue roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduueckass kapra mupa, KoJeKuus «DoOpMbl COXPAHHOCTH
HMCKOMAEMbIX JKMBOTHBIX UM pacTeHui», monenb ammiukanus «llepekpéct
XpOMOCOM», BJIaxHble mnpenaparel «Pa3Butne Hacekomoro», «Pa3Burue
JATYLIKW», MUKponpenapar «Jpo3odunay (Hopma, MyTauuu (popmMbl KPbUIBEB U
OKpacKH TeJa).

JlabopaTopHble M mpaKkTHYecKHe padoThbI:

JlabopatopHuas padota Ne 1. «CpaBHeHune BUIIOB MO MOp(doIornyeckomy
KPUTEPUIO».



Jlaboparopnas pabota Ne 2. «Onmcanue mpucrnoco0JI€HHOCTH OpraHu3Ma 1
€€ OTHOCHUTEIBLHOIO XaPAKTEPA.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4HbIE TPENCTABICHUA O 3apOXKICHUU KU3HU. HayuyHble rumoressl
BO3HMKHOBEHHUS KW3HM Ha 3emiie: abWoreHe3 W MaHCHepMus. XHUMHYECKas
ABONIOIMSA. AOUOTCHHBIA CHHTE3 OPTaHMYECKHUX BEIIECTB W3 HEOPTAaHUYCCKHUX.
OKCIEPUMEHTANIBHOE TOATBEPXKACHUE XUMHUYECKOW »3Botounu. HavanbHbie
aTanbl Ouosiorndeckor spooruu. ['unoreza PHK-mupa. dopmmpoBanue
MEMOpPaHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKIECTKHU. [IepBhie KIETKH U UX
3BOJIIOLIHS. POPMUPOBAHNE OCHOBHBIX T'PYIII JKUBBIX OPTaHU3MOB.

PazButne xn3Hu Ha 3emuie 1o spam u nepuoaam. Karapxeit. Apxeuckas u
nporepo3oiickas 3pel. [laneosoiickas spa U €€ NepHOAbl: KEeMOPUUCKHIA,
OPIOBUKCKUH, CUIIYPUHUCKUN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3olickags 3pa u €€ mepuoAbl: MAJICOTCHOBBIN, HEOTCHOBBIMH,
AHTPOIOTECHOBBIM.

XapakTepucTUKa KIIMMaTa ¥ T€0JIOTHYECKUX MporieccoB. OCHOBHBIE 3TAlbl
ABOJIIOIIMU PACTUTEIBLHOTO U >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN H
KUBOTHBIX. [losiBNIeHUE, paclBET U BEIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCcKOro Mupa Kak OTPpaKEHHE 3BOJIOUHUH. OCHOBHBIC
CUCTEMAaTHUYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIMA YeJIOBEKA. AHTPONOJIOTHS Kak HayKa. PazBuTue npencraBieHuit
0 MPOUCXOKJICHUM YesoBeka. Meroasl u3ydeHus antponorene3a. CxoacTBa u
pa3nuyus 4eJIOBEKA U )KUBOTHBIX. CUCTEMATHUUECKOE MOJIOKEHUE YETOBEKA.

JBwxymue  cuibl  (dakTopel) — aHTponoreHe3a.  HacnencrBeHHas
W3MEHYMBOCTh M €CTECTBEHHBIH OTOOp. OOIecTBEeHHBI 00pa3 >KHU3HH,
M3TOTOBJICHUE OPYIHI TPyJa, MBIIICHHUE, PEYb.

OCHOBHBIC CTaguM U BETBU HBOJIOUMM YEJIOBEKA: AaBCTPAIONHUTEKH,
Yemoek ymenbid, YenoBek NpAMOXOMAIINN, YeENOBEK HEaHIACPTAIbCKUN,
Yemosek pazyMHbiii. Haxoaku MCKOIIAEMBIX OCTAaTKOB, BPEMsI CYILLIECTBOBAHUS,
00J1aCTh pacIPOCTPAHEHHSI, 00HEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIAUSL.

YenoBeueckne packl. OCHOBHBIE OOJBIIME pachl: €BPOICOUIHAS
(eBpaswmiickasi), Herpo-aBcTpajoujaHasi (PKBaTOpuUalibHAs), MOHTOJIOMUIHAS
(azuarcko-amepukanckasi). UYepTbl MOpUCIOCOONEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKHUX PAC K YCIOBUSIM CYILECTBOBAHUSA. ENMHCTBO YEIIOBEYECKUX pac.
Kpuruka pacusma.

JemMoHCcTpanum:



[Moptpetsi: @. Peaun, JI. Ilactep, A. N. Onmapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuupr u cxembl: «Bo3HukHoBenue CoyiHeUHOU cucteMbly, «Pa3Butue
OpraHhyYeckoro wmupa», «PacturenpHas KieTka», «KHBOTHas KIIETKay,
«IIpokapuoTnueckas kiueTka», « CoBpeMEHHasi CUCTEMa OPTraHUYECKOT0 MHUpPay,
«CpaBHEHUE AaHATOMUYECKHX YEPT CTPOEHUS YEJIOBEKA U UYEJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeECTa TMAJCOHTOJIOTMYECKUX HaXOAOK TPEIKOB
COBPEMEHHOTO YeNIOBEKay», «JIpeBHeiiune moan», «pesuue moan», «llepsoie
COBPEMEHHBIE JIIOIN», «HeI0BEeYECKHE Pachy.

O6GopynoBanue: wmyispku — «lIpoucxoxaeHue  denoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEaHAEepTaablla, KPOMAaHbOHIIA), CICIKH WU
U300paKEHUS KaMEHHBIX OpYAHMM NMEepBOOBITHOTO 4YesioBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebsa), TreoXpoHOJOTHYEeCKass Taliuma, KoJmeKuus «DopMbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHbie U IpaKTHYECKHE PA0OTHI:

[Ipaktruueckas padora Ne 1. «3ydyeHne nCKOIaeMbIX OCTATKOB pAaCTEHUN U
KUBOTHBIX B KOJIJICKIIUSX).

DKCKypcHsi « IBOJIONUSI OPTaHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIU WM KpaeBeAUYECKUI My3€eil).

Tema 3. OpranusMbl 4 OKpy:Ka0IIas cpeaa.

DOKoJIOrMs KakK Hayka. 3aJadyd ¢ pa3feibl  3Kojorud.  MeTtoabl
HKOJIOTUYECKUX UCCIIEIOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJIOBEKa.

Cpenpl 0OMTaHMSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYLIIHAs, TIOYBEHHAS,
BHYTPUOpPTaHU3MEHHASI.

Oxonornueckue ¢akrtopsl. Kimaccudukanus >KOJIOTHUECKUX (PaKTOPOB:
abuoTnueckre, OMOTUYECKHE W AHTPOIOTEHHbIe. JleHCTBHME HSKOIOTMUYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOuoTrnueckue (hakTOopHI: CBET, TeMIeparypa, BJIAKHOCT.
®dotonepuoausM. [lpucrnocobiieHus OopraHu3MOB K ACHCTBUIO a0MOTHUUYECKUX
(dakTopoB. buonornueckue puTMBI.

buotnueckue  dakrtopel. Buapl  OMOTHMYECKHMX  B3aWMOJICHCTBHIA:
KOHKYPEHIUS, XUIIIHUYECTBO, CMMOMO03 U ero ¢popmel. [lapazutusm, koonepaius,
MYTYyajJu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HehTpanu3M. 3HaueHWe OMOTHYECKHUX B3aMMOJICHCTBHI A CyIIECTBOBAaHUS
OpPraHU3MOB B MPUPOAHBIX COOOIIECTBAX.



DKOJIOTUUECKHE XapaKTEPUCTHKU MOMyJsiud. (OCHOBHBIE IMOKA3aTENH
MONYJISIUUN: YUCIEHHOCTh, MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
murpanus. J[uHaMuka 4ucIeHHOCTH MOMYJIAINH U €€ PeryJsius.

JdeMoHcTpanuu:

[optpetsr: A. 'ym6onpar, K. @. Pynbe, O. ['ekkerns.

Tabmuips! u cxemsr: kapta «[Ipupoansie 30Hb1 3eMian», «Cpenbl oOUTaHUS
opraHuzmoBy, «®Portonepuoauzmy, «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTU NOMYJSUU UHDY30puu-TyPenbkny, «[lumesrie nenm.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGoparopnas pabota Ne 3. «Mopdosornueckne 0COOEHHOCTH pacTeHUM
13 pa3HbIX MECT OOUTAHUSY.

JIaGoparopHas padorta Ne 4. «BiusiHre cBeTa Ha pOCT U Pa3BUTUE YEPEHKOB
KOJIEyCay.

[Ipaktuueckass padora Ne 2. «Iloacu€r MIOTHOCTH MOMYJSIUN pPa3HBIX
BHUJIOB PACTCHUIN.

Tema 4. CooOmiecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo0mrectBO opranu3moB — 6uoieHo3. CTpyKTypsl OHUOIleH03a: BUAOBas,
IPOCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buabl-momuHanTtsl. CBs3U B
OMOILIeHO3E.

Dxoyiornyeckue cucteMbl (dkocuctembl). I[loHaTue 00 sKocUCTEME U
ouoreoneHo3e. DOYHKIMOHAIbHBIE KOMIIOHEHTHl AIKOCHCTEMBI: IPOJYLIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BeliecTB M IOTOK SHEPTUU B 3KOCHCTEME.
Tpoduueckue (muuieBble) YpOBHM 3KocuUCTeMbl. [lumieBble Henu U CeTu.
OcCHOBHBIE TMOKa3aTEIM IKOCUCTEMBI: OMOMacca, MPOAYKIHSA. DKOJIOTMYECKUE
NUpaMubl: MNPOAYKIIMH, YHUCIEHHOCTH, OuomMaccbl. (CBOWCTBA 3KOCHUCTEM:
YCTOWYUBOCTb, CAaMOperyJsiiusl, pazsutue. CyKkieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMA XBOMHOTO
WM IIMPOKOJIMCTBEHHOIO JIECa.

AHTpONOreHHbIE JKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03s11ICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpasue kak Qaxtop ycroHuuBocTH 3KOocucTeM. CoxpaHEeHUe
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepuaackoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. XKupoe BemectBo U ero GyHkiuu. OcobeHHOCTH Ouochephl Kak
r00anpHONM 3KOcHCTEeMBl. J[MHaMUYeckoe paBHOBECME M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTbl BemectB uU OHOTCOXMMHUYECKHE LHKIbI 3JEMEHTOB
(yraepona, azora). 3oHanbHOCTh OMoCchephl. OCHOBHBIE OMOMBI CYIIIH.



YenoBeuectBO B Omochepe 3emnn. AHTPONOreHHbIE HM3MEHEHHS B
ouocdepe. ['mobabHBIE YKOIOTHIECKUE TIPOOTIEMBI.

CocyiiecTBoBaHuE IPUPOJIBI U YeJI0BEYECTBA. CoxpaHeHnue
OuopazHooOpa3usi Kak  OcHOBa  ycrtoiumBoctd  Ouocdeprl. OcHoBa
pallMOHAJIBHOTO YIPaBJEHUSI MPUPOAHBIMU pEeCypcaMHU U MX HCIOJIb30BaHUE.
JlocTikeHust OMOJIOTHH B OXpaHa MIPUPO/IBI.

JdeMoHcTpanuu:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabnuupr u cxembl: «IlumeBsie nenn», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpupoaubie coobmiectBay, «llenu nutaHus», «KoJOorHUUECKas MUpPaAMUJIAY,
«buochepa u  demoBek», «IKOCHUCTEMA NIMPOKOJIHMCTBEHHOIO  JIECay,
«JKocUCTEMAa XBOMHOrO Jieca», «bHOLEHO3 BOJOEMa», «ATPOLIEHO3»,
«IIpumMepHBIE aHTPOIOTEHHBIE BO3JACHCTBUSL HA MNPUPOAY», «BaxHeiiune
WCTOYHUKH 3arps3HEHUs] BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BakHelas
coctaBisitoniasi  Ouocdepnn», «DakTopbl Jerpagauudd MnouBy», «llapHUKOBBIMA
adpdexty, «DakTopsl PaaMOAKTUBHOTO 3arpsisHeHUss Ouocdepn», «OOIas
cTpyKTypa O6uochepr», «PacnpocTtpanenue )u3Hu B 6nocdepe», «O30HOBBIN
skpaH 6uocheps», «KpyroBopor yriepona B 6uocheper», «Kpyropopot azora B
MIPUPOJIEY.

O6opynoBanue: Mojenb-anIuIMKanusa « TunuyHeie OMOLIEHO3bIY, repoapuid
«PacturenbHple  cooOmiecTBay, Kojuieknuu — «buoreHody», «Bpenutenn
BOKHEUIITNX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJJIEKIIMH
pPacTeHHIl U KMBOTHBIX, MPUHAJJICKANIUE K PA3HBIM 3KOJIOTMYECKUM Ipynnam
onHoro Buma, KpacHas kHura Poccuiickoit @enepainuu, u300paKeHUs
OXpaHSIEMbIX BUJOB PAaCTCHUHN U KUBOTHBIX.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBLI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJibTaTaM
OCBOGHHUSI OOYYAlOIIMMHCS TPOrpaMM CpeAaHero oOmiero oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JIMYHOCTHBIX pE3yJIbTATOB OCBOEHU mpenmera «buonorus»
BBIJICJICHBl  CJIEAYIOIIME  COCTaBIAIOIIME:  OCO3HAHHE  OOy4YaroIIMMUCS
POCCHICKON TPa)XJaHCKOW HWAECHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSITEIIbHOCTH U CaMOOMNPEIEICHHUI0, HAJTUYUE MOTHUBALMM K OOYYEHUIO
OMOJIOrHH, LIeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX yOEXKICHUN TUYHOCTH Ha
OCHOBE KIJIIOYEBBIX LIEHHOCTEM UM HCTOPUYECKUX TPAAULUNA Ppa3BUTHSA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M  CHOCOOHOCTh OOyYaronIuXcs
PYKOBOJCTBOBAaTbCA B CBOEM  JEATEIIBHOCTH  IIEHHOCTHO-CMBICJIOBBIMU
YCTaHOBKAMHM, MPHUCYLUIUMHU CUCTEME OMOJIOrMYECKOro oOpa3oBaHuUsl, HaJIHYUe
HKOJIOTMYECKOTO TPABOCO3HAHUSA, CIOCOOHOCTH CTaBUTh LEIM U CTPOUTH
KU3HECHHBIC TIJIaHBbI.

JIngHOCTHBIE pE3yabTaThl OCBOEHUS NIpeaMeTa « bHonorushy JOCTUTaroTCs B
€AMHCTBE YYEOHOW M BOCIMTATENILHOM JI€ATEIbHOCTH B COOTBETCTBUU C
TPaIMLIMOHHBIMU POCCUHCKUMH COLHOKYJIBTYPHBIMH, HCTOPUYECKUMU U
JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMHU B OOLIECTBE MPaBUIAMU U
HOpMaMH  TIOBEACHUS U  CIOCOOCTBYIOT  MpOIEccaM  CaMOIO3HAHMS,
CaMOBOCIIMTaHUsI U CaMOPa3BUTHS, PA3BUTHSI BHYTPEHHEW NMO3WULIMHU JTUYHOCTH,
NaTPUOTU3MA, YBAXEHHUS K 3aKOHY W MNPABOMNOPSNKY, YEIOBEKY Tpyla H
CTapuieMy TIOKOJEHHIO, B3aUMHOIO YBa)XEHHs, OEpEKHOr0 OTHOLIEHUS K
KyJIbTYpPHOMY HAaCJE€IMI0 W TpPaguUusM MHOTNOHAMOHAJIBHOIO Hapozaa
Poccuiickon denepanuu, NpupoOAE U OKPYKAKOLIEH Cpele.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS Y4yeOHOro mnpeamera «bUONOTHM»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTH  OOy4arouuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CHUCTEMON LIEHHOCTHBIX OPHEHTALWN, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM LIEHHOCTSM POCCHUMCKOTO 0OIlecTBa,
pacllMpeHre >KU3HEHHOIO OIbITa W OMNbITa JESITEIbHOCTH B IpoLEcce



peanu3alyy OCHOBHBIX HAIPABICHUN BOCHUTATENIBHOM NEATEIHOCTH, B TOM
YHUCJIE B YACTH:
1) rpa:KaaHCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMN 00YJarOIErocs Kak akTHBHOTO
¥ OTBETCTBEHHOTO YJIEHa POCCUHUCKOTO OOIIEeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, yBa)KeHUE
3aKOHAa U MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESTENIbHOCTU TMPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YU€OHBIX U MO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENEsATh COOCTBEHHYIO IMO3UIMI0 IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM JKU3HU U OOBICHATH €€;

yYMEHHUE YYUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JTIOJEN C PA3HBIMU YOSXKICHUSIMH, KYyJIbTYPHBIMH LIEHHOCTSIMU
Y COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOTO BBIIOJTHEHUS
y4eOHbIX, TO3HABATENbHBIX U HCCJIENOBATEILCKUX 3a/lad, YBaKUTEIHLHOTO
OTHOIIEHHS K MHEHHUIO OIIMOHEHTOB NpHU OOCYKIEHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTbH K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA, YBOXKEHUS K CBOEMY HAapOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PonuHol, ropmocty 3a cBOM Kpail, CBOO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIJIOE U HACTOSIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

LIECHHOCTHOE OTHOILIEHHE K TMPUPOJHOMY HACJIEAUI0 M MaMsITHUKaM
MIPUPOABI, TOCTHKEHHSM Poccum B Hayke, MCKYCCTBE, CIOPTE, TEXHOJOTUSX,
TpyAe;

CIIOCOOHOCTh OLIEHHUBAaTh BKJIAJ] POCCUHCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHOJOTMH, MOHUMAHUS 3HAYEHUS OMOJIOTMHM B TMO3HAHUM 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKa M COBPEMEHHOT'O OOIIECTBA;

uzeiHas yoex1EHHOCTb, TOTOBHOCTh K CIYXEHHUIO U 3amuTe OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLICHMBAaTh CUTYALIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH;



OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJAMTENSIM, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHSITHS [IEHHOCTEH CEMEUHOMN dKU3HU B COOTBETCTBUU C
TpaauusiMu HapoaoB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOUAsl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUM;

NOHMMaHUE HMOIIMOHAJIBLHOTO BO3JEHCTBUS >KUBOW TMPUPOALI U €€
LEHHOCTH;

TOTOBHOCTh K CAaMOBBIPXEHHUIO B Pa3HBIX BUAAX MUCKYCCTBa, CTPEMJICHUE
MPOSIBIIATH Ka4€CTBa TBOPUECKOM JIMUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJIyuns:

MOHMMAaHUE M peanu3anus 370pOBOro M 0Oe3omacHoro obpasza >KU3HU
(3mopoBoe  mUTaHWE, COOJIOJEHHWE TMTMEHHMYECKMX TpPaBWJI W HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryispHas Quindeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (DM3UUECKOMY U TICUXUYECKOMY 3JI0POBbIO;

MOHMMAaHUE IIEHHOCTH TPaBUJI HWHIUBUAYAJIBHOTO U KOJUICKTUBHOTO
0€30I1acHOT0 MOBEICHUS B CUTYAITUSX, YTPOKAIOIIMX 3I0POBBIO U dKU3HU JIIOJICH;

OCO3HaHME MOCIEACTBUI U HETIPUATUS BPEIHBIX IPUBBIUEK (YIIOTPEOICHUS
aJIKOT0Jisl, HAPKOTHKOB, KYPEHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYIAO0JIIO0HE;

TOTOBHOCTh K AKTMBHOM JEATEIBHOCTA TEXHOJIOTUYECKON U COLUUAIBHOMN
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHUIIMUPOBATH, MJIAaHUPOBATH u
CaMOCTOSITENIbHO BBITIOIHATH TaKyl0 AESTEIbHOCTD;

UHTEpEC K pa3iuyHbIM chepaM mpodecCUOHaTbHON AeSTEIbHOCTH, YMEHUE
COBEpIlIAaTh OCO3HAHHBIM BbIOOp Oynymiel mnpodeccur W peanru30BHIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOPa30BaHUIO Ha
MNPOTSKECHUU BCEU KU3HU;

7) IKOJOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU 1EIeCO00pa3HOE OTHOIIEHHWE K MPUPOJE KAaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIlIE€CTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKON KyJNbTYPhI: TPUOOPETCHHUE OIBITA
IJAHUPOBAHMSI TIOCTYNKOB M OLIEHKA HX BO3MOXKHBIX TMOCIEACTBUI Jis
OKpYXKalolllel Cpebl;



OCO3HaHUE TI00aTBHOTO XapaKTepa 3KOJOTHYECKUX MpoOsieM U MyTel ux
peIIcHMUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOPETAEMbIE MPU H3YYEHUH OHOJIOTHH
3HAHUST U YMEHHUS TpU PEUICHUU MpoOJieM, CBS3aHHBIX C PaIlMOHAIBHBIM
MPUPOIONONB30BaHUEM  (COONIOACHHE TPaBUI TOBEACHUA B  MPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHHWE PABHOBECHS B DKOCHCTEMaxX, OXpaHy BHJIOB,
IKOCHUCTEM, OHOChEpPHI);

aKTUBHOE HETPUATUE JCHCTBUN, NPHUHOCAIIUX Bped OKpYKarolIeH
IPUPOAHON CpeJie, YMEHUE POTHO3UPOBATh HEOIArONMpPUATHBIEC SKOJIOTUUECKHE
MTOCJICICTBHSI MPETPHHUMAEMBIX JECHCTBUN W TIPEIOTBPAIATh UX;

HaJU4Me€ PA3BUTOIO  SKOJOTUYECKOTO  MBIIUIEHUS, HSKOJIOTHYECKON
KyJbTYPBI, OIbITa ACSATEIBHOCTU HSKOJOTUYECKOW HAMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMU B TO3HABATEIHHOM, KOMMYHUKATUBHON U COLIMAJILHOMN
MPaKTUKE, TOTOBHOCTH K YYacCTHUIO B TIPAKTHYCCKON  JIEATEILHOCTH
AKOJIOTMYECKON HANIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHOMN MPAKTUKHU, OCHOBAHHOTO HA JUAJIOTe
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHHIO CBOEr0 MECTa B MOJUKYJIBTYPHOM
MUpE;

COBEPIIICHCTBOBAHKE SI3BIKOBOW M YMTATEIbCKOW KYJIBTYPhI KaK CpeICTBa
B3aMMOJICUCTBHS MEXTY JIFOJAbMHU U TIO3HAHUS MUPA;

NOHUMaHUe crheruduKy OUOJIOTMM KaK HayKd, OCO3HaHUs €€ poyid B
(GbOpMHPOBAHNY PANMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH IIEIOCTHOTO
MIPEACTABICHUS 00 OKPYXAIOIEM MHUPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOI1ecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHHH MPoOJIeM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTH OUOJIOTUM ISl COBPEMEHHOM IUBUIIN3AIINY:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEIUITUHBI, CO3TaHHUE TIEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pellaTh PECYypCHble MPOOJIEMbl Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeW BBIXOJa U3 TIIOOAIBHBIX AKOJIOTHYECKUX MPOOIEM
u obecrieyeHHUs Tepexoja K YCTOWYMBOMY Pa3BHUTHIO, PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TIPUPOTHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHJIApPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJIYYECHUU OHMOJOTHMUYECKUX 3HAHUU B IEJAX
MOBBINICHUST OOIIEeH KYyJbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYarommxcs,
dbopmMupyemoil mpu U3y4eHur OUOJIOTHY;



MMOHUMaHUE CYIIHOCTHA METOJ0B ITO3HAHHUSI, HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTM HCHOJb30BATh IMOJIy4aeMble 3HAHMS IS aHAIM3a U
00BSCHEHHUS SIBICHUM OKPY>KAIOIIETO MUPA U MIPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHUE JieslaTh OOOCHOBAaHHBIC 3aKJIIOUEHHS Ha OCHOBE HAy4YHbIX (PAKTOB U
MMEIOIINXCS JAHHBIX C LEJNbI0 MOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTBh CAMOCTOSITENBHO MCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
penieHus IpooJieM B pealbHbIX KU3HEHHBIX CUTYaILIUSX;

OCO3HAaHHE LIEHHOCTU HAY4YHOU JESTEIBbHOCTH, TOTOBHOCTh OCYLIECTBIISITh
IPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIBHOCTh HHINBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEpPhIBHOMY OOpa30BAHHUIO H
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HaHUN MO OMOJIOTHU B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTtanpeameTHbIe pe3ynbTaThl OCBOCHHS yaeOHOTo mpeameTa «bromaorusy»
BKJIFOYAIOT: 3HAYMMble I (POPMHUPOBAHUS MHPOBO33PEHUS OOYyUArOIIMXCS
MEXIUCLIUTUTMHAPHbBIE (MEXIIpeIMETHBIE) oOIIeHayYHbIe HOHSATHUS,
OTpaXarllye IeIOCTHOCTh HAy4YHON KapTUHBI MUpPAa U CIEeUU(HUKYy METOIO0B
MO3HAHMS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DJHEPTHUA,
ABJIGHUE, TIpollecC, CHCTeMa, HayyHbld (akT, NPUHLUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAOJNIOJIEHUE, U3MEpEHHE,
HKCIIEPUMEHT U JIPYTHX), YHUBEpCAJIbHbIE yueOHbIE NeUCTBUS (TI03HABATENIbHBIE,
KOMMYHHKATHUBHBIC, PETYJIATUBHBIE), oOecreunBaionye (QopMUpOBaHUE
(YHKIIMOHATBHOW TPAMOTHOCTH W COIIMAILHOW KOMIETEHIIMH OO0YJaroIuxcs,
CIIOCOOHOCTH 00YYarONTUXCSl MCIIOJIH30BAaTh OCBOSHHBIE MEXIUCITUTUIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUA M yHHUBEpCajbHble Y4eOHbIE JCUCTBUA B
II03HABATEIBbHON U COLIMAJIBHOU MPAKTHUKE.

MeTtanpeameTHbie pe3yabTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBiajeHue  YHHBEPCAJLHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSITENIEHO  ()OPMYJIUPOBATh M aKTyalU3UpOBaTh MpoOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPH OCBOCHUHU 3HAHUNA MPUEMBI JIOTUYECKOTO MBILIUICHUS
(ananmuza, cuHTe3a, CpaBHEHMs, Kiaccuduxanuu, 00O0OIIEHHS), PACKPHIBATH



CMBICTT OWOJIOTMYECKUX TMOHATUM (BBIAENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATH CBSI3U C IPYTHUMU MOHSATUSIMU);

ONpPENENATh LIEIH AEATEIBHOCTH, 3a/laBas NapaMeTpbl U KPHUTEPHH HX
JOOCTUKEHHUS, COOTHOCHUTHh PE3YNbTaThl JEATEIBHOCTH C IOCTaBJICHHBIMU
LEJISIMU,

WCIIOJIB30BaTh OWOJIOTUYECKUE TIOHATUSA JUIsl OOBSICHEHUS (DAKTOB W
SIBJICHUW >KUBOM TIPUPO/IbI;

CTPOUThH JIOTMYECKUE pACCYXACHUS (MHIYKTUBHbBIC, AEIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTHUBOPEYHUSI B PaCCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKIIOUCHUS,

MPUMEHATh  CXEMHO-MOJICJIBHBIE  CPEACTBAa A MPEICTABICHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIIEHUHN B U3y4aeMbIX OMOJIOTUYECKUX OOBEKTAX, a
TaKkK€  MPOTUBOPEYMII  Pa3HOr0  poOJa, BBISIBJICHHBIX B  Pa3IMYHBIX
MH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IJIaH PEIICHUS TPOOJIEMBI ¢ YUETOM aHalM3a UMEIOIIUXCS
MAaTEpPUAIbHBIX U HEMATEPHUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTb, OLIEHUBAaTb COOTBETCTBUE
pPEe3yJIbTATOB LIEISM, OLIECHUBATh PUCKU MOCIIEICTBUN 1€ TEIbHOCTH;

KOOPAWHUPOBATb M BBIMOJHIATH pPabOTy B  YCIOBUAX pPEaJIbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS

BJIAJICTh HaBbIKAMH  y4€OHO-HCCIIEIOBATEIHCKON u MIPOEKTHOMN
NeATEeIbHOCTU, HAaBBIKAMU pa3pelieHus mpo0JieM, CHOCOOHOCTHIO U TOTOBHOCTBIO
K CaMOCTOSITEJIbHOMY TIOMCKY METOAOB pPEIICHUS NPAKTUYECKUX 3a]ad,
MIPUMEHEHUIO PAa3JIMYHBIX METOJOB MTO3HAHUS;

WCMOJIb30BaTh PA3JIUYHbIC BUJBI JIESTEIBHOCTH IO MOJYYEHUIDO HOBOIO
3HaHUA, €r0 MHTEpHpeTaluy, MPeoOpa3OBaHUI0 U TMPUMEHEHUIO B Y4EOHBIX
CUTYyaIUsX, B TOM YHUCJIE TIPU CO3JaHUU YUCOHBIX U COIMATIbHBIX MPOCKTOB;

dbopMupoBaTh  HAy4HBIM  THUI  MBIIUICHHUS,  BJIAJIETh  HAay4dHOU
TEPMUHOJIOTHEH, KITIOUEBBIMU HOHITUSMHU U METO/IAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a/laud B 00pa30BaTEIbLHOMN
NEATEeIbHOCTU U )KU3HCHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEUICHHS, HAXOAUTh apryMEHTBhI JJIs JOKA3aTeIbCTBA
CBOMX YTBEPXKIECHHUM, 3a/1aBaTh NapaMETPbl U KPUTEPUH PELICHUS,



aHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€ PEIICHHs 3aJa4d pe3yJIbTaThl,
KPUTUYECKH OLIEHHBAaTh UX JOCTOBEPHOCTb, IMPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYULIECTBJIATH LEJICHANPABICHHBINA MOUCK MEPEHOCA CPEJICTB U CIOCOOOB
JENCTBUA B MPOPECCUOHAIBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO0 001acTH
KU3ZHENIEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEU, ITPEAJIaraTh OPUTMHAIbHBIE MOAXOAbl U PEIICHMUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

3) pa6ora ¢ ungopmanmeit:

OPUEHTHPOBATbC B PA3NMYHBIX HCTOYHMKAX HHOpManuu (TEKCTe
y4eOHOT0 MOcoOHsI, HAYYHO-TIOMYJISIPHOM JTUTEPATYPE, OMOJOTUYECKUX CIOBAPSIX
Y CIIPABOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B IHTepHETE), aHaTu3UpOBaTh
MH(OpMALMIO pa3IMYHBIX BHJAOB HU (QOPM MpPEACTABICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HETPOTHUBOPEYUBOCTH;

(opMyIUpPOBATH 3aMPOCHl U IPUMEHATH Pa3IMUHbIE METO/bI ITPU MOUCKE U
oTOOpe OuoIorNYecKoi HHpopMaIuu, HEOOXOAUMOM JIJIsl BEITIOJHEHUS Y4EOHBIX
3azay;

npuoOpeTaTh OMBIT MCIOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHA, COBEPIIEHCTBOBATH KYJIbTYPY AaKTUBHOIO  HMCIOJIb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAJBHYIO (OpPMY MPEICTaBICHUS
Oouosiornyeckod wuHpopmanuu (cxembl, rpaduKd, JUarpamMMbl, TaOIHIbI,
PUCYHKH U JAPYroe);

HCIIOJIb30BaTh HAyYHBI $3bIK B KauecTBE CpeAcTBa Ipu padore ¢
Ouonoruyeckod wuHoOpMAaIMEd: NPUMEHATh XUMHYECKUE, (PU3MUECKHE W
MaTEMaTUYECKUE 3HAKU U CUMBOJIBI, (hOPMYJIbl, a0OpeBHATYPY, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEACTBA
HaTJIsTHOCTH;

BJIa/JIETh  HAaBbIKAMM  pPACIO3HABaHUS M 3alUTBl  MH(OpMAILMH,
UH(OPMAIMOHHON O€30aCHOCTH JIMYHOCTH.

OBjaieHue YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHUKallUd BO BceX cdepax KHU3HH, aKTUBHO
Y4acTBOBaTh B JHAJOTe€ WM JIUCKYCCHHM MO CYHIECTBY OOCYXIaeMOW TEMBbI
(yMeHHMe 3amaBaThb  BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEIHHO



BBITIOJTHCHHSI TIPEJTIaraeMOi 3a7]a4¥, YIUTHIBATh HHTEPECHl M COTJIACOBAHHOCTH
MO3UIIAN JPYTUX YIACTHUKOB JHAIIOTA WU JUCKYCCHH);

pacrio3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHUSA, NMOHUMATh 3HAYCHUE
COITMAJILHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIIHH,
YMETh CMATYATh KOH(QIMKTHI K BECTH IIEPETOBOPHI;

BIIAJICTh PA3JIMYHBIMU CITIOCOOAMH OOIICHHS U B3aUMOICHCTBYS, TIOHUMATh
HAMEpPEHHUS JAPYTUX JIIOJeH, TPOSBIATh YBAKHUTEIBHOE OTHOIICHHE K
cobeceTHUKY 1 B KOPPEKTHOH hopme HopMyIHMpoBaTh CBOM BO3PAKCHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI IesITeJIbHOCTD:

MOHUMAaTh U UCIIOJI30BATh MPEUMYIIIECTBA KOMaHAHOW ¥ UHIMBUIyaIbHON
paboTel MpU  pelieHUuH  OUOJOTHYECKOM  mpoOjeMbl, 0OOCHOBHIBAThH
HEO0OXOAMMOCTh MPUMEHEHHUS TPYIIIIOBEIX (POPM B3aUMOJICHCTBUS TIPH PEIICHUN
y4eOHOI 3a/1auu;

BBIOMPATh TEMATUKY M METOJBI COBMECTHBIX ICUCTBHM C YUETOM 0OIMHNX
MHTEPECOB U BO3MOXKHOCTEHN Ka)XJ0T0 YjieHa KOJJIEKTUBA;

OpUHUMATh 1M COBMECTHOM JESATENbHOCTH, OPraHU30BHIBATH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ JNOCTHUKEHHIO: COCTaBJIATH IUIAH JICVCTBHM,
pacnpenensaTh pojaud ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXAaTh Pe3yibTaThl
COBMECTHOU paboThI;

OIICHMBATh Ka4E€CTBO CBOETO BKJIaJia M KaXKJIOTO y4YaCTHHKAa KOMAaHJIbI B
001Ut pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTh HOBBIE TPOEKTHI, OIEHWBATh HACH C TO3WIIMA HOBH3HEI,
OpUTHHAIBHOCTH, TTPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISTh TO3UTUBHOE CTPATETHYECKOE TIOBEJICHUE B PAa3THMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJ1ajieHHe YHHBEPCAJbLHBIMH PeryJISITHBHBIMHU JeHCTBUSIMMU:

1) camoopranu3anusi:

WCIIOJIB30BaTh OWOJIOTMYECKUE 3HAHUS JIJIS BBIABJICHHS MPOOJIEM M HX
pEIIeHMs B )KU3HCHHBIX U YI€OHBIX CUTYAIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWHN IIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKHU B CBOMX JCHCTBHSX W MOCTYIKAX IO OTHOIICHUIO K KUBOH MIPUPO/IE,
CBOEMY 3JIOPOBBIO U 3/IOPOBBIO OKPYKAIOIIIHX;

CaMOCTOSITEITEHO OCYIIECTBIISITH IO3HABATEIBHYIO ICSITEIIBHOCTD, BHISBIISTH
MPOOJIEMBI, CTABUTH U JOPMYITHPOBATH COOCTBEHHBIE 33/1a41 B 00pa30BaTEeIbHON
NESATETPHOCTH U KU3HCHHBIX CUTYAITUAX;



CaMOCTOSITENIbHO COCTABJISATh IIJIaH pEHICHUS TMpoOJeMbl C Y4ETOM
HMMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANIOUYTCHUM;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH Y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

Jenartb ~ OCO3HaHHBIA  BBIOOpP,  apryMEHTHpPOBAaTH  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO IIUPOKOW SPYAUIIMHU B
pa3HbIX 00JacTSAX 3HAHUI, MOCTOSHHO IOBBIIIATH CBOW 00pa3oBaTENIbHBIN U
KYJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIQZIETh HAaBBIKAMU TI03HABATEIbHON pediaeKcur Kak OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUII M MBICIUTEIbHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHMi1, UCIOJIb30BaTh NPUEMBI pedIeKCHH ISl OLIEHKHA CUTYalluH, BbIOOpa
BEPHOI'O PELIECHUS;

YMETh OLIEHHWBATh PUCKH M CBOEBPEMEHHO NPUHUMATh PELIEHUS MO X
CHUKEHUIO;

MPUHUMATh MOTHBBI U apTyMEHTBHl JPYTrUX MpU aHAJU3€ PE3yJIbTaTOB
NEeSATENBHOCTH;

3) npuHATHE Ce0sT M APYTHX:

OPUHUMATh ceOsl, TOHUMas CBOM HEIOCTaTKH U JOCTOMHCTBA;

MPUHUMATh MOTHBBI U ApPryMEHThl JAPYTUX NpPH aHAJM3€ pe3yibTaToB
NEeSATENbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMINOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH IPYrOro YeJlIOBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus mnporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduueckue s y4eOHOro mpeameTa
«buonorusy» HayuyHble 3HaHUS, YMEHHUS M CIOCOOBI JEHCTBUW MO OCBOCHHIO,
UHTEpIpETallud ¥ MNpeoOpa3oBaHUIO 3HAHWM, BUJBI ACATEIBHOCTH TIO
MOJIyY€HUI0O HOBOTO 3HAHUS M NPUMEHEHHUIO 3HAHUN B PA3IMYHBIX Y4EOHBIX
CUTYyallMsIX, a TAaKXE B PEAJIbHBIX XWU3HEHHBIX CHUTYAlMSIX, CBSI3aHHBIX C
ouonorueil. B mporpamme npeaMeTHble pe3yabTaThl MPEACTABICHbI [0 TojaM
00yueHus.



[IpeameTHBIC pE3ynbTaThl OCBOCHUS yueOHOTO TipeameTta «buonorus» 6 10
Kacce NOJKHBI OTPAXKaTh:

c(OpPMUPOBAHHOCTb 3HAHUH O MECTE U POJIA OUOJIOTUU B CUCTEME HAYYHOT'O
3HAaHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
Hay4YHOW KApTUHBI MHpPa U HAYYHOI'O MHUPOBO33PEHUS, O BKJIAJE€ POCCUICKUX U
3apyOeXHBIX YYEHBIX-OHMOJIOTOB B pa3BUTHE OuoNOruu, (¢GyHKIIMOHATIHLHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HECHHBIX 33714,

YMEHHE pacCKphIBaTh COAECPKAHUE OMOJIOTMUYECKMX TEPMHHOB U MOHSATHUM:
KHU3Hb, KIETKa, OpraHu3M, MeTaboiu3M (OOMEH BEIIeCTB U IpeBpalleHue
SHEPruM), romeocTa3 (Ccamoperysisiuus), YpPOBHEBas OpraHU3alMs KHUBBIX
CUCTEM, CaMOBOCIIPOU3BEEHUE (penpoykuus), HACJIEICTBEHHOCTb,
U3MEHUYNBOCTD, POCT U PA3BUTHUE;

YMEHHUE H3JaraTb OHOJOTHYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IEHTpajbHas J0TMa MOJIEKYJIsIpHOW Ouosoruu), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u yueHus (0 HEHTpax MHOT000pas3us u
MIPOUCXOXKICHUS KyIbTYpHBIX pacTenuii H. Y. BaBunosa), onpenensiTe rpaHUiibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJI€Th METOIaMU HAyYHOTO MO3HaHUs B OMOJIOTUH: HAOII0ACHHE
Y OMMCAaHUE )KMBBIX CUCTEM, IIPOLIECCOB U SIBJICHU, OpraHU3alMsl U IPOBEJCHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIIBW)KEHHE  TUIIOTE3bl,  BBISIBICHHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMbIMH BEIMYUHAMH, OOBSICHEHHE IMOJIyYE€HHBIX
PE3yNbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MMOHATUN, TEOPUI U 3aKOHOB, YMEHUE
JIeJIaTh BBIBOJBI HA OCHOBAHUU IIOJyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U DYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MpoLEeccoB: 0OMEHa BEIECTB U MPEBpAIlCHUs SHEPTUU B KIIETKe, (POTOCHHTE3a,
MJIACTUYECKOTO M DHEPreTUYECKOro oOMeHa, XEMOCHHTE3a, MUTO03a, Meio3a,
OIJIOAOTBOPEHUS, PAa3MHOKEHHMSI, WHJMBHUIYaJIbHOTO pAa3BUTUS OpraHU3Ma
(oHTOTEHER);

yMEHHUE MPUMEHSTH MOJTYYSHHbIE 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKUX
MIPOLIECCOB U SIBJICHUM, JJISl IPUHATHS IIPAKTUYECKUX PEIICHUM B TOBCEHEBHOMN
KU3HU C LEJIbl0 obOecriedeHHs] Oe30MacHOCTH CBOETO 370POBbS U 30POBBS
OKPYXAIOIUX JIOJEH, COOJIOJIEHH HOPM TIPAMOTHOTO TMIOBEACHUS B
OKpY>KaroIllled MPUPOAHOMN Cpelie, HIOHUMAaHUE HEOOXOAUMOCTH UCHOIb30BaHUS
JOCTH)KEHUI COBPEMEHHOM OMOJIOTMH U OMOTEXHOJOTMH JUIsl pallOHAIBHOIO
MPUPOJONOIb30BAHHS;

YMEHUE pelIaTh 3JIEMEHTAapHbIE T€HETHYECKHE 3aJayd Ha MOHO- U
IUTHOPUIHOE CKpEIMBAaHME, CLEIUIEHHOE HACIEI0BAaHUE, COCTAaBIISITh CXEMBI



MOHOTHOPHIHOTO CKPEIIMBAHMS IS TIPEACKA3aHMs HACICIOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMIOJIHATH J1a00OpaTOpHBbIE U MpaKTUYeCKue padoThl, COOMIOAATH
paBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKHA OIICHUBATh W WHTEPIPETUPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO COJEPKAHUS, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pPa3IMYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOMl uWHGOpMAIMKM, HAYYHO-
NOMYJISiPHBIE MAaTepUaibl), ITUUECKUE aCIEKThl COBPEMEHHBIX MCCIIEIOBAHUIN B
OuoN0TUU, METUITMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/IaBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHUS,
0000111251 OMOJIOrMYECKYI0 MHPOPMAITUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO
UCII0JIb30BATh MOHSITUIHBIN arrapaT OMOJIOTHH.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTO npeamera «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKAaTh:

c(hOpMHPOBAHHOCTH 3HAHUH O MECTE U POJIA OMOJIOTHUH B CUCTEME HAYIHOTO
3HaHUS €CTECTBCHHBIX HAyK, B (DOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-
HAyYHOU KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUMCKUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHH, (PYHKIIMOHAIBHON
IPaMOTHOCTH YeJIOBEKa ISl pEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHUE PaCKpBIBATh COACPKaHUE OMOJOTUYCCKUX TEPMUHOB U TIOHSTHMA:
BU/I, TOMYJISLINS, TEHOMOHT, IBOJIFOIHS, IBUKYIIINAE CHITBI ((DaKTOPHI) IBOJIIOIIHH,
IPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU1000pa30BaHKE, IKOJOTUYECKHE (PaKTOPHI,
HKOCUCTEMA, TMPOJYIEHTHhl, KOHCYMEHTBI, PEAYLEHTHI, IeNU MUTaHUS,
AKOJIOTHYECKas MupaMuaa, OuoreoreHos, onocdepa;

YMEHUE H3JIaraTh OHOJIOTHYECKHE Teopur (dBONMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHs DSBOJIONMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonactsa K. M. bapa, uepenoBanusl TJIaBHBIX HAlpaBJICHUN U
nyteit sBomtonnu A. H. CeBepioBa, yuenust o o6uocdepe B. U. Bepuaackoro),
OTIPEIEATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yYMEHHE BJIaJICTh METOJJaM{ HAYYHOTO ITO3HAHMSI B OMOJIOTHH: HAOIIOACHHC
Y OTIMCaHUE )KUBBIX CUCTEM, TIPOIIECCOB U SIBIICHUN, OpTaHU3AINSI U TIPOBEJCHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTa, BBIIBIDKCHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCICAYyeMBIMH BEIMYWHAMH, OOBICHECHUE TMOIYYCHHBIX
PE3yNbTaTOB, UCIIOJIB30BAHHBIX HAYUYHBIX MOHSATUHN, TEOPUI U 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUU TIOJYYCHHBIX PE3YyIbTaTOB;

YMEHHUE BBIJCIATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOIOTHYSCKUX
O00OBEKTOB: BHJIOB, TOMYJSIUNA, TPOIYIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTreoIeHO30B M JKOCHUCTEM, OCOOEHHOCTH MPOIECCOB: HACJIEACTBEHHOM



M3MEHYUBOCTH, €CTECTBEHHOTO 0TOOpa, BU000pa30BaHus, MPUCTIOCOOICHHOCTH
OpPraHMU3MOB, JEHCTBHUS HKOJIOTMYECKUX (PAKTOPOB HA OPraHU3MBI, MEpeHoca
BELIECTB U IOTOKA HHEPTUU B IKOCHUCTEMAX, AHTPONOTEHHBIX W3MEHEHUN B
HKOCHUCTEMAax CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB M OMOT€OXUMHUYECKHUX
IIUKIIOB B Onocdepe;

yMEHUE TPUMEHSTH MMOTYYEHHBIC 3HAHUS IS O0BICHEHHSI OMOJIOTHICCKUAX
IIPOLIECCOB U ABJICHUM, JIJIS1 IPUHITHUS IPAKTUYECKUX PEILICHUN B MTOBCEIHEBHOM
KU3HU C 1EJIbI0 oOecriedeHus: 0€30MacCHOCTU CBOETO 370POBbS U 310POBbS
OKpYXXaIOIIUX JIIOJIeH, COONIOACHHS HOPM TIPaMOTHOrO TOBEACHUS B
OKpY’Karolel MpUpogHOMN cpeje, TOHUMaHUe HEOOXOAUMOCTH UCIIOIb30BaAHUS
JTOCTWKECHUN COBPEMEHHOU onoJsIoruu IS PALMOHAIIBHOTO
PUPOJIONIOIB30BAHUS;

yMEHUE peniaTh dJIeMeHTapHbIe OMOJIOTMYECKHUE 3a/1a4d, COCTABIISTh CXEMbI
MepeHOca BEIIECTB U IHEPTUH B AIKOCUCTEMAX (IICMU MUTAHMUS);

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKHE PabOThl, COOMIOAATh
MpaBuiia Mpy padoTe ¢ y4eOHBIM U JJaOOPATOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OILICHUBaTh M HHTEPIPETHPOBATH HWH(OOPMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHHUS W3
pa3IMYHBIX HMCTOYHUKOB (CpeACTBa MaccoBOM MHGPOpMALMHM, HAYYHO-
MOMNyYJISIpHbIE ~ MaTepuaibl), pacCMaTpuBaTh TIJIOOANbHBIE HKOJIOTHYECKUE
po0IeMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
NO3ULHIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE IMUCBMEHHBIE W YCTHbBIE COOOLICHMUS,
0000111251 OMOJIOrMYECKYI0 MHPOPMAITUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HauMenoBanue
n/ pa3iesioB U TeM
n NporpamMmbl

buonorus xak HayKa

JKuBrle cucTeMBI U UX
OpraHu3aius
XUMHUYECKUU COCTaB U

CTPOECHUE KIIETKU

H(HSHGI[CHTCJ’IBHOCTB
KIJICTKHU

PasmHOXeHUE U
WHIUBUTYaJIbHOE
pa3BUTHE OPraHU3MOB

HacnencrseHHocts 1
W3MEHYHUBOCTh
OpraHu3MoOB

Cenekuus OpraHu3MoOB.
OCHOBEI OMOTEXHOJIOTHH

PesepBHOE Bpemst

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

0.5

1.5

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

bu6mmorexka [IOK
https://m.edsoo.ru/7f41c292

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c292

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c292

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41c292

bu6nmoreka [JOK
https://m.edsoo.ru/7f41¢c292

bu6mmorexa [IOK
https://m.edsoo0.ru/7f41¢c292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢c292



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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



11 KIIACC

Ne
n/n

HaumenoBanue
pa3aeyioB U TeM
NMPorpamMmbl

OBOJIIOLHOHHAS
ouoJorus
Bo3HukHoBeHue u
pa3BUTHE )KU3HU
Ha 3emie
Opranu3msl U
OKpYXKaroIas
cpena
Coo0OmiecTBa u
JKOJIOTHYECKHE
CHCTEMBI

PesepBHOE Bpems

OBILIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME

KoauuecTBO 4acoB

Bcero

34

KoHnTpoJbHbIE
padoThI

1

1

IIpakTuyeckue
padoThI

0.5

2.5

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIe Pecypchl

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

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

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

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

bu6mmoreka [IOK
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




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC

Ne
n/n

Tema ypoka

buonorus B cucreme
HayK

MeToanl TO3HAHUS
SKUBOU TIPUPO/IBI.
[TpakTrueckas padora No
1 «Hcmonp3oBaHue
Pa3TUYHBIX METOJIOB TIPU
U3YYCHUN
OMOJIOrTYECKHX
00BEKTOBY

buonornyeckue CUCTCMBEI,
MMponeCChbl U UX U3YUCHUC

XUMHYECKHH COCTaB
KieTkn. Boga n
MUHEPAIBHBIE COJIA

benku. Cocras u
CTpOCHHE OEITKOB

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue

padoThI

0.5

DJIeKTpoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PecypChl

bubmuorexa [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bubmuorexa [JOK
https://m.edsoo.ru/863e6122

bu6mmoreka [JOK
https://m.edsoo.ru/863e6564

bu6mmoreka [IOK
https://m.edso0.ru/863e674e

bu6mmoreka [JOK
https://m.edsoo.ru/863e6b72



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

10

DepMeHTBI —
OMOJIOTYECKIE
KaTaJlnu3aTophl.
JlaGopaTtopHnast pabota No
1 «3yuenue
KaTaJTUTUYECKOMN
AKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMHIIa3bl
WM KaTaasbl)»

VYrnesoasl. JIunuael

HyxienHoOBBIE KHCTOTBL.
ATO®

HcTopus u metoasl
M3YYEHUS KIIETKU.
Knerounas teopus

Knerka xak nenoctaast
JKABas cUcTeEMa

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e6b72

bubmuorexa [JOK
https://m.edso0.ru/863e6870

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5c

bubmuorexa [JOK
https://m.edso0o.ru/863e6e88



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

11

12

13

14

Crpoenue
AYKapUOTHUYECKOMN
kieTku. JlabopaTopHas
pabota Ne 2 «3yueHue
CTPOEHUS KJIETOK
pacTeHUi, )KUBOTHBIX,
rpuOOB U OaKTepuil MO
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIpenaparax 1 ux
OTIHCaHHE»

OOMeH BelIeCTB Ui
MeTa00JIN3M

dotocunTes.
XeMOCHHTE3

DHepreTu4ecKuii 0OMeH

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e766¢

bu6nmoreka [JOK
https://m.edsoo.ru/863e7c98

bu6mmoreka [JOK
https://m.edsoo.ru/863e7aae



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

15

16

17

18

19

20

JKu3HEHHBIN UK
KJIETKU. [leneHue KiIeTKu.
Muros. JlabopaTopHas
paborta Ne 3
«Habmonenne Muto3a B
KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha
TOTOBBIX
MUKpOIIpEnapaTax»»

Buocuures Oenka.
Peakiust MaTpu4HOIO
CUHTE3A

Tpancnsaums —
OuocuHTe3 OeIKa

Hexnerounsie popmbl
KHU3HU — BUPYCHI

DopMBbI pa3MHOKEHUS
OpraHU3MOB

Meiios

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e7dc4

bu6mmoreka [IOK
https://m.edsoo.ru/863e796e

bu6mmoreka [IOK
https://m.edso0.ru/863e796e

bu6mmoreka [IOK
https://m.edsoo.ru/863e7540

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6mmoreka [IOK
https://m.edso0.ru/863e7f4a



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

21

22

23

24

25

OO6pa3oBaHue u pa3BUTHE
MOJIOBBIX KJIETOK.
O1m1010TBOpPEHUE.
JlaGopaTtopHnast pabota No
4 «3yuenue cTpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOIIpenaparax»

NuauBunyansHoe
pa3BUTHE OPraHU3MOB

I'enernka — Hayka o
HACJIEJICTBEHHOCTH U
U3MEHYHUBOCTH

3aKOHOMEPHOCTH
HacIIeIOBaHUS
MIPU3HAKOB.
MonorubpuaHoe
CKpEIIUBaHKe

JHurnbpumnoe
CKpeIlMBaHHE. 3aKOH
HE3aBUCHUMOTO
HaCJIeI0BaHUS TPU3HAKOB

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e81b6

bubmuorexa [JOK
https://m.edso00.ru/863e8436

bu6mmoreka [IOK
https://m.edsoo.ru/863e86f2

bu6mmoreka [JOK
https://m.edsoo.ru/863e8878

bu6mmoreka [JOK
https://m.edsoo.ru/863e89a4



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

26

27

28

Cuennennoe
HacJe/I0BaHHE
MPU3HAKOB.
JlaGopaTtopHnast pabota No
5 «13yuenue
pe3yJIbTaToB
MOHOTUOPHUIHOTO U
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
Jp030(hUITBI HA TOTOBBIX
MUKpOIIpErapaTax»

I'eneTuka momna.
Hacnenosanune
MPU3HAKOB, CLEIJICHHBIX
C OJIOM

M3MeHYNBOCTD.
Henacnencreennas
WU3MEHUYUBOCTb.
JlaGopaTtopHnast pabota No
6. Uzyuenue
MoIU(PUKAITMOHHOM
M3MEHYUBOCTH,
IIOCTPOEHHUE
BapHallIOHHOTO psiJa U
BAapUALMOHHON KPUBOI»

0.5

0.5

bubmuorexa [JOK
https://m.edso00.ru/863e8c60

bubmuorexa [JOK
https://m.edso0.ru/863e8c60

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

29

30

31

32

33

34

HacnencrBenHas
U3MEHUYUBOCTb.
JlaGopaTtopHnast pabota No
7. «AHAIU3 MyTalUHU y
Ipo30(UIIbl HA TOTOBBIX
MUKpOIIpenaparax»

I'eHeTnka yenoBeka

PesepBHBIi ypOK.
O0o0061IeH1E 10 TEME
«HacnencTrBeHHOCTE U
W3MEHYUBOCTD
OpPTaHU3MOBY

Cenekuus Kak HayKa u
nporecc

Metonbl U JOCTUKEHUS
CEJIEKLIUH PACTEHUN U
JKUBOTHBIX
buorexHoorus kak
OTpacJib MPOU3BOJICTBA

Ntorosas KOHTpOJIbHAS

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e8efe

bubmuorexa [JOK
https://m.edsoo.ru/863e8d78

bu6nmoreka [JOK
https://m.edsoo.ru/863e9214

bu6mmoreka [IOK
https://m.edsoo.ru/863e9214

bu6mmorexa [IOK
https://m.edso0.ru/863e9336



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

KoanuecTBo yacos
Ne JIeKTPOHHBbIE U(PPOBHIE

(baxTOpBI) FBOTIOLUN

Tema ypoka KoHnTpoJbHbIE IpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
DBOJIIOLIHS X1 METOBI €€ 1 bubmuorexa [JOK
W3yYCHUS https://m.edso0.ru/863ea20e
Hcropus pazsurus
MpeCTaBICHUN 00 1 bubmorera [JOK
peA https://m.eds00.ru/863e9570
SBOJIIOLIHH
bubmuorexa [JOK
M 1
HKPOSBOIIOLMA https://m.edsoo.ru/863e9cle
ITonmynsauums xkak
AIIeMEHTapHasl €IMHULIA
BH/JIa U HBOJTIOIUU. Eub 1OK
noImoTeKa
J1a6 6ota Neo 1 0.5
abopatopras pabota 2 https://m.eds00.ru/863e99c6
1 «CpaBHeHHE BUIOB 11O
MOP(OIOTHUECKOMY
KPUTEPUIO»
BIDKYIIIUE CHUJIBI
Hpimicymt Bu6nuorexa LIOK
(a1eMeHTapHbIE 1

https://m.edso0.ru/863e9da4



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

10

11

12

EcrecTBenHsbIit 0TOOD 1
ero Gpopmal

Pe3ynbrarel aBOIIOIMU:
npUCIocOo0JICHHOCTD
OpPTraHU3MOB U
BHUJ1000pa3oBaHueE.
JlaboparopHas pabota Ne
2 «Onucanue
MPUCTIOCOOJICHHOCTH
opraHu3ma u €€
OTHOCHUTEJILHOTO
XapakTepa

Hanpasnenus u nmytu
MaKpO3BOIIOLNH

HeoGpatumocTs
IBOJIOIUH

Ucropus xu3nu Ha 3emiie
W METOJBI €€ U3YUEHHUS

I'umore3sr
MIPOUCXOXKICHUS KU3HU
Ha 3emie

PazBuTHe xu3HHM Ha
3emJie 1o 3pam u
rnepuoaam

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e9ed0

bu6mmoreka [IOK
https://m.edsoo.ru/863e9fde

bubmuorexa [JOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.edso0.ru/863ea5a6

bu6mmorekxa [IOK
https://m.edsoo.ru/863eabbe



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
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19

OCHOBHBIE dTaNbl
ABOJIIOIUU

pPacTUTEIHLHOTO U
YKUBOTHOT'O MHUpA.

[IpakTuyeckas pabora Ne

1 «13y4enue
MCKOIAeMbIX OCTaTKOB
pacTeHUil U )KUBOTHBIX B
KOJUTCKIIHSX

CoBpemMeHHas cuctema
OpPTaHHYECKOTO MHUPa

DBOJTIOIHS YETIOBEKA
(arTpOMIOTEHE3)

JBrKyiye cuiibl

(paxTopsr)
aHTpPOIIOTeHe3a
OCHOBHBIE CTaAUH
SBOJIIOIUHN YeJI0BEKa

Yenoseueckue pacel U
MPUPOJHBIE aTanTaluu
4eJI0BeKa

Pe3epBHBIN ypoOK.
O00011EeHME 10 TEME
«Bo3HUKHOBEHUE U

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863ea8bc

bubmuorexa [JOK
https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

bu6mmoreka [JOK
https://m.edsoo.ru/863ead44

bu6mmoreka [IOK
https://m.edsoo.ru/863eaea?2



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

20
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22

23

pa3BUTHE )KU3HU HA
3emiie»

DKoI0THus Kak HayKa

Cpenpl oOuTaHus u
9KOJIOTUYECKHE (PaKTOPHI

AObuoTtndeckue (HaKTopsl.
JlaboparopHas pabota Ne
3. «Mopdonoruueckue
0COOCHHOCTH pacTeHUI
U3 pa3HbIX MECT
oOUTAHUSY.
JlaGopaTtopHnast pabota No
4. «BnusiHue cBeta Ha
POCT U pa3BUTHE
YepEeHKOB KOJIeycay

buoTtnueckue daxkTopsl

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863eafec

bubmuorexa [JOK
https://m.edsoo.ru/863eb10e

bu6nmoreka [JOK
https://m.edsoo.ru/863eb348



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
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DKOJIOTHYECKUE
XapaKTEePUCTUKHI
MOMYJISIIUH.
[TpakTuueckas padora No
2 «IloxcyéT MI0THOCTHU
MONYJISILUNA pa3HbIX
BHJIOB PACTEHUI

Coo01ecTBa OpraHu3MOB
— OuolEeHo3

DKOJIOTHYECKHUE CUCTEMBI
(3KOCHCTEMBI)

OcCHOBHBIE TIOKa3aTeIH
JKOCUCTEMBI.
DKOJIOrn4ecKue
nupamuibl. CBolicTBa
skocucteM. Cykueccus

HpHpOI[HLIe 9KOCHCTCMbI

AHTpOHOI‘eHHHe
9KOCHCTCMBI

buocdepa — rnobdanpHas
3KOCHCTEMA 3EMITH

0.5

bubmuorexa [JOK
https://m.edso0.ru/863eb46a

bubmuorexa [JOK
https://m.edso0.ru/863eb46a

bu6nmoreka [JOK
https://m.edsoo.ru/863eb5fa

bu6mmorexa [IOK
https://m.edso0.ru/863ebb5e



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31
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3aKOHOMEPHOCTH
CYIIIECTBOBAHUS
ouocdepsr
UYenoBe4yecTBO B
ounochepe 3emn

CocymiecTBoBaHuE
HPUPOJBL U YEJIOBEYECTBA

Pe3epBHbIii ypoK.
O060011IeHNE TEMBI
«Coo0mecTBa u
DKOJOTHYECKHUE
CHCTEMBI»

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

2.5

bu6mmoreka [IOK
https://m.edsoo.ru/863ebd16

bu6mmoreka [IOK
https://m.edsoo.ru/863ebale



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Y4eOnnku PeaepajbHOro nNepeyHs:

1. beasie /I.K., bopoauu I1.M., IsivMuun I'.M. buosiorus. 10 kiaacc. -
MockBa, «IIpocBemienue,

2020.

2. beasies I.K., bopoaun II.M., Ipimiunn I'.M. buoJsorus. 11 kiaacc. -
MockBa, «IlpocBemienue»,

2020.

3. Cymaroxun C. B. C. buoJsorus. Iloypounsie pazpadorku. 10 -11
KJIACCHI : yued. mocodoue aJist

001eo0pa3oBaT. opranusanmii: 6a30Bblil ypoBeHnb, M. : IIpocBemenne,

2017.

4. Pa6ouue nporpammsbl Apivumiun I'.M., Cabauna O.B. [Ipeamernas
JuHus yyeOnukos /1. K.

beasieBa. 10-11 kinaccel, MockBa «IIpocBemenue», 2018.

5. Apimmmn I''M., Caéauna O.B., Beicoukas JI.B., IIpaktukym, 10 — 11
KJIACCHI, y4eOHOoe

nocodue s 001meo0pa3oBare/JbHbIX Opranu3anuii, Mocksa

«IIpocBemenne», 2018.



METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

bu6mmoreka IJOK






		2023-11-14T22:09:13+0400
	Афонина Маргарита Юрьевна




