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HHOACHUTEJBbHAA 3AIIUCKA

[Ipu pazpaboTke mporpamMmbl MO OMOJIOTUH TEOPETUYECKYIO OCHOBY JUJISl OIpENEICHMS
MOJIXO0A0B K (DOPMUPOBAHMIO coJepxkaHUd YydyeOHoro mnpeamera «bHOIOrHS» COCTABUIM:
koHuenrtyanabHble nojoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LENeH, CoJepKaHMs,
pe3ynpTaToB O00ydeHHs W TPeOOBaHHMU K YPOBHIO MOJATOTOBKH BBIITYCKHHUKOB, TIOJIOXKECHHS 00
O0ImMX LEeSIX M MPUHLUIAX, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHEro
obmiero oopaszoBanusi B Poccuiickoit @enepanuu, a TakxKe MOJIOKEHUS O crenuduke OUOIOTHH,
e€ 3HAYEHWU B TO3HAHMM XUBOW MPHUPOJBI U OOECIEYEHHM CYILECTBOBAHHS UYE€JIOBEYECKOTO
obmectBa. CoriacHO Ha3BAHHBIM IOJIOKEHUSIM, OIPEJesIeHbl OCHOBHbIE (DYHKIMU MPOIPaMMbI
10 OMOJIOTUM U €€ CTPYKTYpa.

[Iporpamma 1o Ouooruu MaéT MpencTaBiIeHue O LeNsx, 00 00IIel cTpaTerun 00yJdeHus,
BOCIIUTaHUsI M Pa3BUTUS OOYyYalOIIMXCS CpeAcTBaMu yuyeOHoro mpeamera «buomorus»,
onpezenser 00sd3aTebHOE NPEIMETHOE COJAEp)KaHHWE, €ro CTPYKTYpy, paclpenesieHHe Io
paszenam M TeMaM, peKOMEHAYEMYIO IOCIe10BaTeIbHOCTh M3YUeHHs y4eOHOro marepuania ¢
y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBsI3€H, JIOTUKM 00pa30BaTEILHOTO IpoLecca,
BO3PACTHBIX 0COOEHHOCTEN 00y4aroIINXCsl.

B nmnporpaMMe mno OHOJOrMM TakKe YUYUTHIBAIOTCS TPEOOBaHUS K IIJIAHUPYEMbBIM
JUYHOCTHBIM, METANpeJIMETHBIM M MPEAMETHBIM pe3yibraTam oOyueHHs B (OPMHPOBAHUU
OCHOBHBIX BHJIOB Y4eOHO-II03HABATEIbHOMN AEATENbHOCTH/yUeOHbIX NeHCTBUI 00yUaromuxcs 1o
OCBOCHHMIO COJIEpKaHHUs OMOIOrMYECKOro 00pa3oBaHUs.

B nporpamme no 6uonorun (10—11 kiaccel, 0a30BbIil ypOBEHb) peaqn30BaH MPHUHIIUII
IIPEEMCTBEHHOCTH B H3Yy4YeHUU Ouosioruu, Onarofaps dYeMy B HeHW IpocMaTpuBaeTcs
HaNpaBJICHHOCTh Ha Pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMHUPOBAHHEM E€CTECTBEHHO-HAYUYHOTO
MHUPOBO33PDCHHUS, [EHHOCTHBIX OpPWUEHTAIMi  JIMYHOCTH, OKOJOTHYECKOTO  MBIILICHHS,
NPEICTaBICHUH O 370pOBOM oOpa3e KM3HM U OEpekHbIM OTHOIIEHHEM K OKpYy’Karomien
npupogHoi cpene. [losromy Hapsany ¢ u3ydeHHEM OOIIEOMOIIOTMYECKUX TEOpHUH, a TaKke
3HaHUH O CTPOCHHH XUBBIX CHCTEM PA3HOT'O PaHTa M CYNTHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
IIPOIIECCOB B NpPOrpaMMe MO OHOJOrMM YJEJE€HO BHHUMAHHE HCIOJIb30BAHUIO MOJIYYEHHBIX
3HAaHUI B IOBCEIHEBHOM JKU3HU ISl PEIICHUS MPHUKIATHBIX 3a/1a4, B TOM YUCIIe: MPOPUIAKTUKA
HaCJIEICTBEHHBIX ~ 3a00JIEBaHUM  YelOBEKa, MEAMKO-TE€HETHMYECKOTO0  KOHCYJIbTUPOBAaHMS,
000CHOBaHMS KOJOTMUYECKH IeJIeCO00pa3HOro MOBEACHUS B OKpY’Kalollel MPUPOIHON cpene,
aHalM3a BIMSHMUS XO3AWCTBEHHOM JE€ATEIBHOCTH YEJIOBEKa HAa COCTOSIHME NPUPOIHBIX U
HCKYCCTBEHHBIX 3KOCHUCTEM. YCHJIEHHE BHHUMaHMs K NPUKIAJHOM HAINpaBIE€HHOCTH y4eOHOTro
npeameta «buonorus» NMpoIUKTOBAHO HEOOXOIMMOCTHIO 00ECIICUeHHs! YCIOBUN JUISl PELICHUS
OJIHOM M3 aKTyaJIbHBIX 3a/1a4 HIKOJBHOT0 OMOJIOTMYECKOro o0pa3zoBaHus, KOTOpast MpeAnoIaraet
(dopmupoBaHue y 0Oy4aromMXcs CIIOCOOHOCTH aJalTUPOBATbCS K H3MEHEHHMAM JUHAMUYHO
pa3BHUBAIOLIETOCS] COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHe cpeaHero oOuiero oOpa3oBaHUs 3aHUMaeT BaxHoe Mecto. OHa
obecrnieunBaeT (popMupoBaHHE Yy OOydalOIIMXCsl MPEACTABICHUH O HAayyHOW KapTHHE MUDA,
pacmmpsieT 1 00001aeT 3HaHUS O )KUBOU MPHUPOJE, €€ OTIIMYUTENBHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMH, CO3MaéT YCIOBMS JUIA: TO3HAHWS 3aKOHOB HMBOH IPHPOJBI,
(dopmMupoBaHUs (PYHKIHMOHATBHOM TPaMOTHOCTH, HAaBBIKOB 3[0pPOBOTO M Oe3omacHoro obpasa
KHU3HH, YKOJIOTHUECKOTO MBIIUICHUS, [IECHHOCTHOTO OTHOMIICHHUS K )KUBOM MIPHUPOJIE U YETIOBEKY.

bonbioe 3HaueHune OMOJIOTHS HMEET TakXKe JUIsl peIHIeHUs BOCIUTATENIbHBIX U
Pa3BUBAIOIIMX 3aJla4 CPEAHEro o0Iero o0pa3oBaHus, counanu3auuu odyydarommxcs. M3yuenue



Ouosiorun obecreunBaer yCIIOBUS JUISL bopmupoBaHus HHTEJJICKTYAJIbHBIX,
KOMMYHHUKAIIHOHHBIX U MH()OPMAIIMOHHBIX HABBIKOB, 3CTETHUECKOM KYJIBTYpbI, CIIOCOOCTBYET
MHTErpaluy OMOJOIMYECKUX 3HAHUM C MPEJICTaBICHUAMM M3 JAPYTHUX Y4YEOHBIX IMPEIMETOB, B
YaCTHOCTH, (PU3MKH, XMMUU U Teorpaduu. HazBaHHbIE OJI0KEHUS O IPeJHA3HAUYCHUH y4eOHOro
npeamera «buonorus» cocTaBWIM OCHOBY Ul OIpeJeNeHUs] IOAXOJ0B K OTOOpY H
CTPYKTYpPUPOBAHHUIO €T0 COAEPIKAHUS, IPEICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.

Ot16op conepkanus yueoHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYILECTBIEH C
MO3UIMK KYJIBTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBHM C KOTOPBHIM OOyYaloMIMecs IOJKHBI
OCBOUTH 3HAHMS M YMEHMsI, 3HAUMMBbIE Ui (OPMUPOBAHUS OOIIEH KyJIbTYphl, ONpPENESIOLIIe
aJIeKBaTHOE IIOBEJCHUE 4YelloBeKa B OKpY’Kalolled NpUpOIHOM cpene, BOCTpeOOBaHHbBIE B
MOBCETHEBHOW JKMU3HHU U MPAKTUUYECKOU NesTebHOCTU. Oco00€e MECTO B 3TOM CUCTEME 3HAHUU
3aHUMAIOT 3JEMEHTBhl COJEpXKaHMs, KOTOpble CIyXaT OCHOBOM i  (OpMHUPOBAHUSA
NIPEACTABICHUNA O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTHHE MUpa U LEHHOCTHBIX
OpHUEHTAIMSX JTUYHOCTH, CIOCOOCTBYIOLINX I'YMaHU3alMU OMOJIOrHYE€CKOro 00pa3oBaHUsl.

CTpyKTypHpOBaHHE COJEpXKaHUsA Y4yeOHOro Marepuana B Hporpamme Mo OHOIOTHU
OCYILIECTBIICHO C Y4ETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUNA 00 OTIMYUTENBHBIX 0COOEHHOCTSIX
JKUBOM TIpUPOJBI, O €€ YPOBHEBOM OpraHM3alMyd M JBOJIOIUU. B COOTBETCTBMM C 3THM B
CTpYKType ydueOHoro mpenmMera «buonorus» BblIeNEHBl CIEAyIOIINE COIEpKaTeIbHbIE JIUHUU:
«buonorus xak Hayka. Meronbl Hay4HOro no3Hanus», «Kierka kak Onosiornyeckasi CUCTEMay,
«Opranusm Kak 6uosoruyeckas cucrema», «CucteMa u MHOroo0pasue OpraHu4eckoro MUpa,
«OBOJIIOLIMS KUBOU MPUPOABD, « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTI.

Henp uzyuenuss yueOHoro mnpeamera «buosnorus» Ha 0a30BOM YpPOBHE — OBIAJIEHUE
0o0yyaroIMUMHUCS 3HAHUAMU O CTPYKTYpHO-()YHKIIMOHAJIBHOM OpraHu3alMd >KUBBIX CHCTEM
pa3HoOro paHra v NpuOOpPEeTeHNne YMEHUI MCII0JIb30BaTh 3TU 3HAHUS U1 TPAMOTHBIX JIeHCTBUI B
OTHOIIIEHUU OOBEKTOB JKUBOM MPUPOJIBI U PEILIEHUS PA3IMYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTikeHre Lenu u3ydeHus ydeOHoro mnpeamera «buosnorus» Ha 06a30BOM YpPOBHE
o0ecrieunBaeTCsl PELICHUEM CIeIYIOINX 3a/1a4:

OCBOEHHE OOyYarolMMUCA CHCTEMbl 3HAHUH O OMOJIOrMYECKHX TEOpUSX, YUCHHSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIIOTe3aX, MPaBMIIAX, CIYXALIUX OCHOBOH i (hOpMUpPOBaHMS
NIPEACTaBICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAay4HOro ITO3HAHWI,
CTPOEHUHU, MHOr0o00pasMM M OCOOEHHOCTSAX MMBBIX CHCTEM pa3HOIO YpPOBHS OpraHU3alUH,
BBIJIAIOIIMXCS] OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH;

(¢bopMupoBaHue Yy O0y4aroUIMXCs MO3HABATEIbHBIX, MHTEJUIEKTYaJbHBIX M TBOPUYECKHX
crocoOHOCTEH B Mpolecce aHalu3a JaHHbIX O MyTSX pa3BUTHs B OMOJIOTMU HAYUYHBIX B3IVIAJOB,
MU U IIOAXOJ0B K U3Y4YECHHIO KUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3allly;

CTaHOBJIEHHE Yy oOOyd4arommxcsi oOuied KyJbTypbl, (PYHKIHMOHAJIBHON TI'PaMOTHOCTH,
pa3BUTHE YMEHHH OOBACHATH M OLEHHUBAThH SBJICHHS OKPYXKAIOIIEro MUpPA KUBOW NMPHPOJBI Ha
OCHOBAHMU 3HAHHI U ONBITA, MOJYYSHHBIX IPU U3yUYECHUH OHOJIOTHH;

(dopmupoBaHue y OOy4arolMXcsd YMEHMH WIUTIOCTPUPOBATh 3HAUYEHUE OMOJIOTMYECKHUX
3HAHUN B IPAKTUYECKOW JEATEIBbHOCTH 4YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIULUHCKUX
TEXHOJIOTHI U arpOOHOTEXHOJIOT HIA;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEJIIOBEKOM >KMBOM IPHUPOJBI,
HE00XO0AMMOCTH OEpeKHOT0 OTHOLIEHUS K Hel, COOIOCHUS STHUECKUX HOPM IIPU MPOBEIECHUU
OMOJOrMYECKUX UCCIIEIOBAHUN;

OCO3HaHME LIEHHOCTH OMOJOrMYECKUX 3HAHUM JUIsl MOBBIIICHUS YPOBHS 3KOJIOTMYECKOMH
KYJbTYpPHI, 17151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



MPUMEHCHHE TPUOOPETEHHBIX 3HAHWW M YMEHUW B IOBCCJIHEBHOW JKU3HU JUIS OICHKHU
MOCIIEJICTBUI CBOEH NEATEIRHOCTH IO OTHOIICHUIO K OKpPYXKAIoUIeH cpene, COOCTBEHHOMY
3JI0pOBBI0, 000CHOBAaHHE U COOTIOICHHE Mep MPO(HIaKTHKH 3a00JIeBaHU.

B cucreme cpennero odmiero oopasoBanus «buojorus», ndydaemas Ha 0a30BOM YPOBHE,
SIBIIIETCA O00S3aTeIbHBIM Y4YEOHBIM MPEIMETOM, BXOJSIIMM B COCTaB MPEAMETHON 001acTu
«ECTCCTBGHHO-H&Y‘-IHBIG MpEeaAMCTEBD).

Jiist u3yyeHuss OMOJIOTMU Ha 0a30BOM ypPOBHE CPEIHEro O0IIero o0pa3oBaHMs OTBOJIMUTCS
68 gacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kinacce — 34 yaca (1 gac B Heieno).

Peanuzanusi ~ BocIMTaTeNbHOIO IMOTEHIMAJa HAa YpOKax OWOJOTMHM BbIPA)KaeTcs B
BOCIIUTAHWM JIMYHOCTHBIX KAaueCTB K TOTOBHOCTH U CIOCOOHOCTH K CaMOCTOSATEIbHOU
I/IH(l)OpMaHI/IOHHO-HOSHaBaTeJIBHOfI ACATCIIbHOCTH, BJIAICHUC HaBbIKaMU MMOJIYyUYCHUA
HeoOxonuMoil HWH(pOpMAIMM M3 CJOBapell pa3HBIX THIIOB, yYMEHHE OPHEHTHPOBATHCS B
pPa3IUYHBIX HUCTOYHHKAX HWH(MOpPMAIMM, KPUTHYSCKH OIECHWBATh M HHTEPIPETUPOBATH
UHPOPMAIIHIO, TIOTYYaeMYI0 U3 Pa3IMYHbIX UCTOYHUKOB.

JIesATeIbHOCTh YUHUTENSA C YISTOM IPOrpaMMBbl BOCTIMTAaHUs: (TIponHChIBaeTe Bee!)

e YCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOLUICHHM MEXIy YUMTEIEM M €ro Yy4YCHHKaMy,
CHOCOOCTBYIOIIMX IMO3UTUBHOMY BOCIPHUSTHIO YyyallUMHUCS TpeOOBaHUN U MHpPOCkO
yuuTens, NPUBICUEHUIO HX BHHMaHUS K OOCyXJaeMoil Ha ypoke HHpopMaIuH,
AKTHUBU3AIIMM UX TTO3HABATEIbHON AESITELHOCTH;

e 1noOyXJeHHEe IIKOJIbHUKOB COOJIIOJaTh Ha YpOKe OOIIENpPHUHAThIE HOPMbI IOBEIEHUS,
IpaBwjia OOLIEHUS CO CTAapIIMMU (YUUTENSIMM) M CBEPCTHUKAMHU (IIKOJIbHUKAMHU),
HPUHIMIBI y4eOHON TUCHUILIMHBI U CAMOOPTIaHU3aLINY;

e TIPUBJICYECHHE BHUMAHMs LIKOJBHUKOB K IIEHHOCTHOMY AacCIIEKTy M3y4YaeMBbIX Ha ypoKax
SBJIEHUHM, OpraHu3alus MX pPabOThl C MOJy4yaeMOM Ha YpOKE COIMAIbHO 3HAYUMOM
uHpOpMaLMell — MHULMUPOBAHUE €€ OOCY)KICHHs, BBICKa3bIBaHUS YYAIIUMHCS CBOETO
MHEHHS IO €€ MOBOJY, BBIPAOOTKH CBOETO K HEM OTHOILLCHMS;

e HCIIOJIE30BAaHME BOCHUTATENIFHBIX BO3MOXKHOCTEH COACPIKaHUs yqe6Hor0 npeamMceTa
qcpe3 ACMOHCTpAlUIO ACTAM MNPUMEPOB OTBCTCTBCHHOI'O, TI'PAXIAHCKOI'O IOBCIACHUA,
IIPOABJICHUA YeJIOBEKOJIIO0OUS H ,HO6pOC€p,I[e‘1HOCTI/I, qcpe3 HOI[60p COOTBECTCTBYIOIIUX
TCKCTOB JId YTCHHA, 3aa4 JJId pCHICHUA, HpOGJICMHI)IX CI/ITyaIII/If/'I JJIA OGCY)K,Z[GHI/ISI B
KJ1accCe,

e TIPHMEHEHHE Ha yYpOKE MHTEPAKTUBHBIX (POPM pabOTHl y4aIIMXCS: HHTEIIICKTYaTbHBIX
UI'p, CTUMYJIMPYIOIIMX O3HABATEIIbHYI0 MOTHBALIMIO IIKOJIBHUKOB; AUCKYCCHIA, KOTOpBIE
JAI0T YYalIMMCsS BO3MOXKHOCTh MPUOOPECTH OIBIT BEJCHHUS KOHCTPYKTHBHOTO JHAJIOTa;
IpynnoBoi paboThl WM paboThl B Mapax, KOTOPbIE y4aT IIKOJIBHUKOB KOMAaHIHOM
paboTe 1 B3aUMOACHCTBUIO C IPYTUMHU JIETHMU;

e BKJIIOYEHHE B YPOK HTPOBBIX IMPOLELYp, KOTOPbIE MOMOTralT MNOAAEpKaTh MOTHBAIUIO
JeTeH K MONYYCHHUIO 3HAHWM, HATAKUBAHUIO TTO3UTHBHBIX MEKITMYHOCTHBIX OTHOIICHHMA
B KJIacce, IOMOTAIOT YCTaHOBIICHUIO JOOpOXKeNaTeIbHON aTMOc(hephl BO BpeMs YpOKa;

e OpraHusanusa I_I_Ie(bCTBa MOTHBHUPOBAHHBIX MW OJpPYAUPOBAHHBIX YYaAIlIUXCA HaAJ HX
HCYCIICBAIOIIMMH OAHOKJIIACCHUKAaMHM, JAarolero IMKOJbHUKaM COLOHAJIBHO 3HAYUMBIHI
OIIBIT COTPYAHHUYCCTBA U B3aHMHOM IIOMOIIIH,

e HHUIUUPOBAHHUC W MOAACPIKKA HCCHGHOB&TGHBCKOﬁ JACATCIIbHOCTH MIKOJIBHUKOB B
paMKax pcajin3aliuid UMW HHAUBUAYAJIbHBIX U I'PYIIIIOBLIX UCCIICIOBATCIILCKUX ITPOCKTOB,
YTO AaCT IIKOJIbHUKaM BO3MOXXHOCTb HpI/I06p€CTI/I HaBBbIK CaAMOCTOATCIIBHOTO PCHICHUA



TEOPETUYECKON MPOOJIEMBbl, HaBbIK T€HEPUPOBaHUA M O(POpMIIEHHUs COOCTBEHHBIX MICH,
HaBBIK YBKUTEIHFHOI'O OTHOIICHHS K YYXKUM HJesM, OPOPMIICHHBIM B paboTax APyrux
ucciefoBaTeneil,  HaBbIK  MyOJMYHOrO  BBICTYIUIEHUS — Ileped  ayAUTOpHEH,
apryMEHTHPOBAaHMSI U OTCTaUBAHUS CBOEH TOUKU 3PEHUS.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnonorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOILIECTBEHHBIMU, TEXHUYECKUMHU U JAPYTUMU
€CTECTBEHHBIMU HayKamH, (uiocoueil, 3TUKOW, 3CTeTUKONH u mpaBoM. Ponb Ouonoruu B
(hopMUpOBaHUH COBPEMEHHOIN HayYHON KapTHHBI Mupa. CuctemMa OUOIIOTMYECKUX HayK.

Metoapl TO3HAHUS KUBOUM MPUPOBI (HaOII0ICeHNE, YKCIIEPUMEHT, ONMCAHNUEe, U3MEpPEHNUE,
KiaccuuKanus, MoJIeJIMpOBaHUE, CTaTUCTUYECKas 00paboTKa JaHHBIX).

JdemoncTpauum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuiet 1 cxembl: «MeTOobI TO3HAHUS JKUBOU TPUPOIBD».

JlabopaTopHble u NpakTHYeCKHEe padoThI:

[Ipaktnueckass pabora No 1. «Mcnonp3oBaHuEe pa3TUYHBIX METOJOB MPH H3YUCHHUH
OMOJOTUYECKIX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl M KX OpPraHU3aIus.

XKusbie cuctembl (OMOCHUCTEMBI) Kak MpeAMeT u3yudeHus Ouojoruu. OTInYue >KUBBIX
CHUCTEM OT HEOPTaHUUECKOUN MPUPOJIBI.

CpoiicTBa OmocucteM M HX pa3HooOpa3ue. YPOBHU OpraHu3aludd OHUOCHUCTEM:
MOJIEKYJISIDHBI,  KJIETOYHBIM,  TKAHEBbIM,  OpPraHU3MEHHBIM,  IOIMYJIALMOHHO-BUIOBOM,
HKOCHCTEMHBIH (OMOTEOIIEHOTUYECKHIA), OMOCHEPHBIA.

JdemoncTpanum:

Tabnuielr u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HW», «YPOBHU OpraHU3ALMU KHUBOU
TIPUPOJIBD».

O6opynoBanue: moaenb Monekysl JIHK.

Tema 3. Xumudeckuii cOCTaB U CTPOCHHE KJIECTKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKUE  DIJIEMEHTHI: MaKpOSJIEMEHTBHI,
MHKpPO3JeMeHThI. Bo/la 1 MUHEpanbHbIE BEIIECTBA.

OYHKIIMKM BOJBI M MHUHEPAIBbHBIX BEIIECTB B KieTKe. [loanepxkaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHne OENKOB. AMHHOKUCIOTH — MOHOMEPHI OenkoB. HezameHumbie
U 3aMEHHUMbIE AMHHOKHCJIOTHL. AMHHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYpPhl OEIKOBOM
MOJIEKYJIbl (NEpBHYHAs, BTOPUYHAS, TPETHYHAs M YETBEPTUYHAs CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. bronorudeckue GpyHKIMN OETKOB.

®epMeHThl — Ouosornyeckue kKaranuzaTopbl. CTpoeHue (epMmMeHTa: aKTUBHBIM IIEHTP,
cyOctparHas cnenuduuHoctb. Kodepmentsl. Burtamunbpl. Otinyust  (QepMEHTOB  OT
HEOpPraHMYECKHUX KaTalu3aTOPOB.

VYrieBoabl: MOHOCaxapuabl (TIOK03a, pubo3a U J1e30Kkcupud03a), qucaxapuibl (caxaposa,
JaKTO3a) W TONMCcaxapuibl (Kpaxmals, TJIMKOTeH, IeJUT003a). buonorndeckue GyHKIUU
YTJIEBOJIOB.

Jlunuaer:  Tpurmunepuabl, Gochonunuabl, cTepounsl. [ uapoduIbHO-THAPOGHOOHBIS
cBoiicTBa. buonornyeckue ¢yHkimu aunuaoB. CpaBHEHUE YIIEBOJOB, OCIKOB U JUMHIOB KaK
HWCTOYHHKOB YHEPTHUU.



Hyxneunoseie kucnorsl: JJHK u PHK. Hykneotnasl — MOHOMEpBI HYKJIEUHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crtpoenne m ¢ynkuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHN.

Huronorus — Hayka o kierke. KierouHas Teopus — mpumep B3aUMOJCUCTBUS UICH U
(hakTOB B HAYYHOM MO3HAHUU. MeTOIbI U3yUeHUS KICTKH.

Krnerka kak nenoctHas xuBas cucrema. OOmue Npu3Haky KJIETOK: 3aMKHYTasi HapyskKHas
MeMOpana, monekynbl JJHK kak renetndeckuii anmnapar, cuctema cCUHTe3a Oelka.

Tumbl KJIETOK: dyKapuHOTHYECKas M mpokapuoTuyeckas. OCOOEHHOCTH CTPOEHUS
MpoKapruoTHIECKOM KieTku. Kinetounas crenka 6akrepuii. CTpoeHHE SyKapHOTHUECKOU KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIHHOM, )KUBOTHON U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KIJIETOYHAS CTECHKA, TIIMKOKAJIHMKC, MX (DYHKIHH.
[Tnasmatuueckass MemOpaHa, e€ cBoiictBa W (QyHKIMU. lluTorurasma u €€ OpraHOUbI.
OnnomemOpannslie opranouasl kiaetku: JIIC, anmapat ['onbaku, 1uzocoMmsl. [lomyaBTroHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHAPWH, MiaacTuibl. IIpoucxoxaeHne MUTOXOHIPUM W IUIACTHUA.
Bune nmnactun. HememOpanHbie opraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, LIEHTPUOIIH,
PECHUYKH, KI'YTUKH. DYHKIIMHU OPraHOUI0B KIIETKHU. BritoueHus.

SAnpo — perynaropHslil ieHTp kieTku. CTpoeHue sajpa: saepHas 000j0uKa, KaproIuia3ma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, k. Yorcon, ©.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammel:  «Pacnpenenenne XUMHYECKHX JJIEMEHTOB B  HEXKHUBOH  IPHUPOJE»,
«PacmpeienieHe XUMHUYECKHUX 3JIEMEHTOB B KUBOW MTPUPOJIE».

Tabnuuer u cxembl: «llepuonnyeckas Tabivia XUMUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTtes Oenkay, «CTpoeHne Moekynbl Oenkay, «CTpoeHue GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenue monexynsl AT®», «CtpoeHne sykapuoTHUECKON
KIeTkn», «CTpoeHHe >XUBOTHOM KIETKW», «CTpoeHHe pacTUTENbHOW KieTkn», «CTpoeHue
MIPOKAPUOTUYECKOM KIEeTKI», « CTpOCHHE A/Ipa KIETKUY», « Y TIIEBOABD, «JIUmuab).

ObopynoBaHue: CBETOBOW MHKPOCKON, OOOpYZOBaHWE MIJIsi MPOBEACHUS HAOIIOACHUH,
W3MEpEeHUl, HKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENbHBIX, KUBOTHBIX U OaKTepHabHBIX
KJIETOK.

JlabopaTopHble U NpakTHYeCcKHe PadoThI:

JlabopaTopHass pabora Ne 1. «lM3ydyeHue KaTaaUTHYECKOW aKTHBHOCTH (pepMEeHTOB (Ha
NpuUMepe aMuia3bl WK KaTajiasbl)y.

JlaGopaTopuast padota Ne 2. «M3yueHue CTpoeHUs KJIETOK PACTCHHM, >KUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U X OMHCAHUEY.

Tema 4. /KuzHeeATeJIbHOCTh KIETKH.

OO6meH BemiecTB, WIM MeTaboim3M. AccuMmmianus (TUIACTHYECKUH  OOMEH) |
JTUCCUMMIIALINS (HEPreTUYecKnii 0OMeH) — IBe CTOPOHBI €MHOTO Mpoliecca MeTtabonusma. Poib
3aKOHOB COXPAaHEHUS BEIIECTB U SHEPTUU B TOHUMAHUH METa00IM3Ma.

Tumnbel oOMeHa BemiecTB: aBTOTPOQHBIA U TeTepoTpodHbd. Pons dhepMeHTOB B 0OMeHE
BEILECTB U NIPEBPAILEHNUH SHEPTHH B KIIETKE.

®ortocunte3. CseroBas u TeMHOBas (a3bl ¢orocunre3a. Peaknuu ¢doTocuHTe3a.
DddextuBHoCcTh PoTOCHHTE3a. 3HAUeHHE (OTOCUHTE3A AJIS KHU3HU Ha 3emiie. BiusHue ycrnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PaCTEHUH.



XeMocHuHTe3. XEeMOCHUHTE3UpYIoie OakTepuu. 3HAUeHHE XEMOCHHTE3a IS KU3HU Ha
3emie.

DHepreTndeckuii  oOMEH B  KJIETKe. PacuieryieHHWe  BEIIeCTB, BBIACICHUE U
aKKyMYJIIPOBaHHE SHEPTUU B KIJIETKE. DTallbl SHEepreTndeckoro oomena. ['nukonus. bpoxenue u
ero Buabl. KucinopoaHoe oOkuclieHHME, WIM KIETOYHOE JbixaHue. OKHUCIUTENbHOE
dhochopummpoBanue. DPHEKTHBHOCTH IHEPTETUIECKOTO OOMEHA.

Peaknun matpuuHoro cuHTe3a. I'eHermueckas wuHpopmamus u JIHK. Peamuzamms
reHeTudeckoil nudopmaru B kieTke. ['eHeTHuecKkuii Ko M ero CBOWCTBa. TpaHCKpHUIIIUS —
Matpuunblii cunte3 PHK. Tpancnsauus — Ouocunres 6enka. Jransl TpaHcasiuuu. Konuposanue
aMUHOKHCIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexnerounsle ¢opmbl ku3Hu — BUpPYCH. Mcrtopust oTkpeitusi BupycoB (. W.
NBanoBckuii). OcOOEHHOCTH CTPOSHUS M KU3HEHHOTO ITMKJIa BUpycoB. bakrtepuodaru. bonesnun
pacTeHHi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBaEMbIe BUpycamMu. Bupyc umMmyHoaeduimra yenoBeka

(BUY) - Bozoymurenr CIIM/la. OOpaTHast TpaHCKpHUIIMsA, peBEepTa3a W HWHTErpasa.
[Ipodunaktuka pacnpocTpaHEeHUS] BUPYCHBIX 3a00I€BaHUII.
JdemoncTpanum:

optpetsr: H. K. Konsnos, 1. Y. UBanosckuit, K. A. Tumupsizes.

Tabmuuer u  cxembl: «Tumel  muTanus», «Metaboausm»,  «MHUTOXOHAPUSY,
«QHepreruueckuii oomen», «Xmoporiacty, «Porocuntes», «Ctpoenne JHK», «Ctpoenue u
¢byHkuuonupoBanue  reHa», «CuHte3  Oenka», «l'eHermueckuit  kom», «Bupycen,
«baktepnoparm», «CtpoeHne u ku3HeHHBId 1wmka Bupyca CIIMJa, Oakrepuodaray,
«Pemmukanus [JHK».

O6opynoBanue: moaenu-amminkanuu «Y npoenne JJHK u tpanckpunmms», «buocunres
oenka», «CTpoeHHe KIETKWY, Moenb cTpykTypsl JTHK.

Tema S. PazmHoKeHHe U MHAMBU/IYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounslii 1WKI, WIM >KA3HEHHBIM NMKN KieTku. MuTepdaza m murtos. Ilpomeccsl,
npoTekaromue B uHTEepdasze. Pemnmukamus — peaxiust marpuunoro cunreza JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA HAO0Op — KapHOTHUI. JUMJIOMAHBIA M TaIUIOWAHBIA XPOMOCOMHBIC
HaOopel. Xpomatusl. LluTonoruueckre OCHOBBI pa3MHOXKEHHUS U MHIMBUIYaTbHOTO Pa3BUTHUS
OpPraHu3MOB.

Henenne wierkn — muto3. Cramuu murtosa. [lpomecchl, mpoucxoasume Ha pa3HbIX
CTaJUsIX MUTO3a. BHOJIOrMYECKUI CMBICI MUTO3A.

[TporpamMmmupyemasi THOEIb KJIETKH — arornTo3.

@opMBl  pa3MHOXKEHHMS OpPraHM3MOB: Oecrmonoe W MoyioBoe. Buabl  Oecmornoro
pPa3MHOXXEHHS: JIeJICHHE HAJIBOE, MOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHuE,
BEr€TaTUBHOE pPa3MHOKeHHE. VMICKyCCTBEHHOE KIIOHMPOBAHHE OPraHU3MOB, €r0 3HAYEHHE IS
CEJICKIIHH.

[TonoBoe pa3zMHOXKEHUE, €T0 OTIHYHUS OT OECIIONOTO.

Meito3. Craguu meiosza. IIpoieccel, mpoucxoadimue Ha ctagusix Meiosza. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMpIca 1 3HaUeHUE MENH03a.

I'ametorenes — mporecc 00pa3oBaHMsI MOJOBBIX KIETOK Y KHUBOTHBIX. [10JIOBBIC KeJe3bl:
CEMEHHUKU U sSM4HUKH. OOpa3oBaHHME W Pa3BUTHE IOJIOBBIX KJIETOK — rameT (CrepmaTo3oup,
SMIIEKIeTKa) — crhepMaTtoreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOSHUS SHIEKIETOK U
criepmaTto3ouaoB. OmrogorBopenue. [laprenorenes.

WunuBunyansHOE pa3BUTHE (OHTOT€HE3). DMOpHOHANIBHOE pa3BUTHE (IMOpPHOTEHE3).
Oranbl 3MOPUOHATBFHOTO PA3BUTHSL Yy MO3BOHOYHBIX J>KMBOTHBIX: JPOOJICHHE, TacTpPyJISAIIHSA,



oprasoreHes. IloctamMOpruoHanbHOe pa3BuTHe. THUIBI MOCTIMOPUOHATIBHOIO PA3BUTHUSA: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BimsiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct n pasButue pacreHnii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaIuU
pa3BUTHS.

JdemoncTpauum:

Tabauupl u cxembl: «@OpPMbI pa3MHOKEHUSI OPraHU3MOBY, «J[BOIHOE OMIIOOTBOpEHHE Y
LBETKOBBIX pacTeHui», «BererarnBHOe pa3MHOXKEHHE pacTeHUul», «JleneHue KIETKH
OakTepuii», «CTpoeHHe MOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KIeTouHbIN UKD,
«Permukanus JAHK», «Mwuto3», «Meito3», «Ilpsamoe u HenpsiMoe pa3Butue», «l'ameroreses y
MJIEKOIUTAIOIINX U YeJIoBeKa», « OCHOBHBIE CTa/IUM OHTOT€HE3AY.

OO6opynoBaHue: MHKpPOCKOI, MHKpornpenapaTbl «CrepMaTo30Mbl MIIEKOIMUTAIOIIET0»,
«Snneknerka miekonuTaromero», «KapuokuHe3 B KJIETKaX KOpELIKa JIyKa», MarHUTHas
Mojenb-anmukanus «Jlenenue kierkn», moaens JIHK, moaens MetadazHoOil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTHYecKHe padoThi:

JlaGopatopnas pabota Ne 3. «HabmiogeHne MuTo3a B KJIeTKaxX KOHUYMKA KOpEIKa JiyKa Ha
TFOTOBBIX MUKPOIIPEIIAPATaX».

JlaGopatopHass pabotra Ne 4. «l3yueHue CTpoeHMs IOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpernapaTax».

Tema 6. HaciieacTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHetuku. Mcropuss pasBuTus reHeTMku. Ponb muTonoruu u
SMOpPHOJIOTMH B CTAHOBJIEHUH T€HETUKU. BKinax poccuiickux u 3apyOeHbIX YUEHBIX B pa3BUTHE
reHeTUKU. MeTonbl TeHeTHKH (THOpPUAOIOrMYEeCKH, LUTOre€HETUYECKUH, MOJEKYJISIpPHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUECKHE MTOHATHS. ['eHeTn4ecKkass CUMBOJIMKA, UCTIOIb3yEMasl B
CXEMaxX CKpEeIIMBaHMI.

3aKOHOMEPHOCTH  HACJIENOBAaHUSA  IPU3HAKOB, yCTaHOBIEHHble [.  Mennenem.
MonorubpuaHoe ckpelmuBaHie. 3aK0H eIMHO-00pa3us THOpUI0B epBoro nokojaeHus. [lpasuio
JOMUHUPOBAaHMS. 3aKOH pacllelUIeHus] Mpu3HaKkoB. ['mmore3a yucTtoThl ramer. IlomHoe u
HEMOJIHOE JOMUHHUPOBAHMUE.

JurubpugHoe  cKpemMBaHME. 3aKOH HE3aBUCUMOIO  HACJIEIOBaHUS  MPU3HAKOB.
[{uToreHeTnueckne OCHOBBI AMTMOPHIHOIO CKpEIIMBAHMS. AHAJIM3HUPYIOLIEE CKpEIUBaHUE.
Hcnonp30BaHne aHATM3UPYIOIIET0 CKPEIMBAHUS ISl ONPE/ICTICHUsI TEHOTUIIA OCOOH.

CuemnnieHHoe HaciefoBaHue mpusHakoB. PabGora T. Moprana no cCUEMJIEHHOMY
HaCJeI0BaHUIO TeHOB. HapyleHne clerieHus TeHOB B pe3yJIbTaTe KpPOCCHHIOBEPA.

XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTHU. | €eHETUUECKUE KapTBhI.

I'eneTnka nosa. XpoMOCOMHOE OIpeaeIeHUe Mosa. AYyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble OpraHusmel. HacnenoBaHue NpU3HAKOB, CLEIUICHHBIX C
IIOJIOM.

N3meHunBOCTb. BUIBI M3MEHYMBOCTU: HEHACIIEICTBEHHAS U HACJIEACTBEHHAs1. Poib cpensl
B HEHACJEICTBEHHOM HW3MEHYMBOCTU. XapaKTePUCTUKA MOIU(PHUKAIMOHHON HW3MEHYHBOCTH.
BapuauunonHslil psan v BapuanuoHHas kpusas. Hopma peakuuum npusnaka. KonmuyecTBeHHbIE U
KayeCTBEHHbIE IIPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHUYNBOCTH.

HacnenctBenHas, Wiy TeéHOTUIIMYECKAs,, ©3MEHUYUBOCTh. KOMOMHATHBHAS M3MEHUYUBOCTb.
Meiio3 u Mo0NOBOM mpolecc — OCHOBA KOMOMHATHBHOM W3MEHUMBOCTH. MyTalllOHHAs
n3MeH4YnBoCTh. Krnaccudukanus MyTainuii: reHHble, XpOMOCOMHbIE, TreHOMHble. Yactora



MPUYMHBL MyTaluil. MyTtareHsbsle (akTopbl. 3aKOH TOMOJIOTHUECKHUX PSIIOB B HACIIEJCTBEHHOU
n3MenunBocty H. . BaBuiosa.

BuesinepHas HacneACTBEHHOCTh U U3MEHUUBOCTb.

I'enetuka uyenoseka. Kapuorunm uenoBeka. OCHOBHBIE METOJbl T'€HETUKH YEJIOBEKa:
TeHeIOTUYeCKUH, OJIM3HEIOBbIM, IUTOTCHETUYECKUH, OHOXUMHUYECKH, MOJEKYJISIpPHO-
reHeTuueckuil. COBpEMEHHOE OIpe/leJIeHNe TEeHOTHIA: IIOJHOTEHOMHOE CEKBEHHpPOBAHUE,
TeHOTUIIUPOBaHUE, B TOM uucie ¢ nomoulpto [IIIP-ananusza. HacnencrBennsie 3a0osieBaHus
YyenoBeka: TreHHble Ooyie3HH, OOJIE3HM C  HACJIEACTBEHHOW IPEIpacloiIOKEHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHLMIIBI 370pOBOTO 00pa3a KU3HHU, NTUATHOCTUKU, MPO(PUIAKTUKA U JICYCHHUS TeHETUYECKUX
Oone3Hell. MeauKo-reHETUUECKOe KOHCYJIbTUPOBAaHUE. 3HAUYE€HHWE MEIULMHCKONM TE€HETHKU B
MPeIOTBPALLEHUH U JICUYEHUN T€HETUUECKUX 3a00JIeBaHUI YeTloBeKa.

JdemoncTpanum:

[optpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabnuier 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE W €T0 IIUTOICHETHYECKash OCHOBAY,
«3aKOH pacHIeIJIeHUs] M €ro IMTOreHEeTUYecKas OCHOBa», «3aKOH YHUCTOThI TameTy,
«urubpunnoe ckpeumBanue», «lL{uTomornueckue OCHOBBI JUTHOPHIHOTO CKpEIIMBAHUS,
«Merio3», «B3zanmoaeicTBre amielbHbIX I'€HOB», «['€eHeTuUecKrne KapThl pACTEHUM, KUBOTHBIX
U 4YelloBeKay, «l'eHeTnka Mmoja», «3aKOHOMEPHOCTH HACIEAOBAaHUS, CLEIUIEHHOIO C IOJOMY,
«KapuoTunsl dYenoBeka M IKUBOTHBIX», «Bumgel w3mMeHunBoctH», «MoaudukanmonHas
U3MEHUUBOCTH», «HacnenoBanue pesyc-gpakropa», «['eHeTuka rpynn KpoBu», «MyTalliOHHas
W3MEHYUBOCTBY.

O6opynoBanue: Moxaenu-ammiukanun «MoHOrHOpUAHOE ckpenuBaHue», «HenomHoe
JOMHUHUpOBaHME», «JlurnbpuaHoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKOI H
MuKpornpenapat «Jlpo3odmia» (Hopma, MyTanuu (GOpMbl KPbUTbEB U OKPACKU Tena), repdapuit
«I"'opox moceBHOW».

JlaGopaTopHble U NpaKkTHYecKHe padoThIi:

JlaboparopHas padota Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U AUTUOPUIAHOTO
CKPEIMBAHUSA y TPO30(HIBI HAa TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHnast pabota Ne 6. «3yuenne MmoaudukanMOHHON N3MEHUYNBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnass pabora Ne 7. «AnHamu3 wmyrtamuii y Jpo3oduiabl Ha TOTOBBIX
MHUKpOIpenaparax.

[Ipaktuyeckas pabora Ne 2. «CocTaBiieHHE U aHATTU3 POIOCIOBHBIX YEJIOBEKaY.

Tema 7. Cenexkuusi oprann3mMoB. OCHOBbBI O0HOTEXHOJIOTHM.

Cenekuus Kak HayKa W MpoIecc. 3apoxIeHUE CeNeKIun U aoMectukanusd. Yuenue H. U.
BaBunoBa o meHTpax NPOUCXOXKICHHS M MHOTrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpsl
MIPOUCXOXKICHUS JOMAIIHUX )KUBOTHBIX. COpT, HOpOAa, IITAMM.

CoBpeMeHHBIE METOJBI CENeKIMU. MacCoBBIi U WHANBUAYATbHBIA OTOOPHI B CENEKIIUU
pactenuii u )kuBOTHBIX. OlLleHKa dKcTephepa. BIM3KkopoICTBEHHOE CKpelIMBaHUEe — HHOPUIMHT.
Uucrtas nunua. CkpelmuBaHME YHCTBIX JIMHWA. ['erepo3uc, WM THOpHWIHAs CHJIA.
Heponcteennoe ckpemmBanne — ayrOpuauHr. Otnan€éHHas ruOpuguzanus U e€ yCIeXH.
HckyccTBEHHBI MyTareHe3 W MOJYy4YEHUE MOJUIUIOMIOB. J{OCTHIKEHMSI CEJNEKIMH PACTECHHI,
YKUBOTHBIX 1 MUKPOOPTaHU3MOB.



buorexHosnorus kak oTpaciap NPOU3BOACTBA. ['€HHas HMH)KEHepus. OTalbl CO3JaHHUs
pexomOunantHoi JIHK u TpancreHubix opranusmoB. Kierounas wumxenepus. Kietounsle
KyJbTypbl. MUKPOKJIOHAIbHOE pa3MHOKEHHE pacTeHuid. KiioHupoBaHue BBICOKOMPOTYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mnpobiemer. MO —
TeHEeTHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. IBaHoB.

Tabmuer U cxeMbl: kapra «L[eHTpBl MPOMCXOXKIEHUS M MHOTO00pa3us KYyJIbTYypPHBIX
pactenuit», «Ilopoasl moMantHuUX KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OtnanéHHas
rubpunm3anus», «Paborbl akamemuka M. @. HWsanoBay, «llomummonaus», «OOBEKTHI
ouorexnonorun», «Kinetounsle KyiabTyphl U KiIOHHpOBaHHEY», «KOHCTpyupoBaHHEe U MEPEHOC
TE€HOB, XPOMOCOM.

O6opynoBaHue: MyJISDKH TUIOJJOB U KOPHETUIOAOB NUKHX (OPM U KyIBTYPHBIX COPTOB
pacrtenuii, repoapuit «CeabCKOX035UCTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTHYecKHe padoThi:

Oxckypcusi «OCHOBHBIE METOJIbI U JOCTHUKEHUSI CEJICKLIMU PACTEHUU M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, TJIEMEHHYIO (epMy, COPTOUCIIBITATENIBHBIA YYacTOK, B TETUIMYHOE
XO035IUCTBO, Ta0OPATOPHUIO arPOYHUBEPCUTETA UIIM HAYYHOTO IIEHTPA)».

11 KVIIACC

Tema 1. DBoslOIMOHHAS OHOJIOTHS.

IIpennocelnky BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. DBOJIIOLMOHHAA TEOpHUs U €€
MecTO B Onosoruu. BiusiHue 3BONMIOIIMOHHOM TEOPUH HA pa3BUTHE OMOJIOTHH U IPYTHX HayK.

CunerenbctBa 3Bomonuu. [laneoHTosiornyeckue: MOCIEAOBATEILHOCTh IOSIBICHUS
BUJIOB B NAJICOHTOJIOTMYECKON JIETOMUCH, TiepexoaHble (hopMbl. bruoreorpaduueckue: cxoacTBo
u paznuuue GayH u HI0p MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJACTBA U pa3iuuus SMOPHOHOB pa3HBIX BHUJOB TO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJIOTWYHBIE, PYIMMEHTapHBIE OpTraHbl,
aTaBU3MBl. MOJIEKYJIIPHO-OMOXUMHUECKUE: CXOJCTBO MEXaHHW3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJINYECKUX ITyTel Y BCEX OPraHU3MOB.

OpomonmonHasg teopusa Y. JlapBuna. Ilpennocbulku BO3HMKHOBEHMSI JapBHHU3MA.
JIBwkymMe Cuibl 3BOJMIOLUMKM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHUYEHHOCTH PECYpCOB, HeOoNpelenéHHas HW3MEHYUMBOCTb, OoOpb0a 3a CyILIECTBOBAHME,
€CTECTBEHHBIN 0TOOP).

Cunrernueckas teopust s3pomonuu (CTO) u e€ 0oCHOBHbBIE MOJI0KEHUS.

Muxposonronus. [Tonmynsanus kak eIuHULIA BUA U 3BOJIOLUY.

JBwokymue cwibl ((pakTopbl) 3BOJIONWU BHIOB B MIpuUpoje. MyTallMOHHBIN IMpOIecC H
KOMOMHATHBHas W3MEHYMBOCTb. [lomynsunoHHble BOJMHBI M Apeild reHoB. W3omauus wu
MUTpaLys.

EctectBeHHbIll 0TOOp — HampaBisiouil ¢gakrtop 3BosonMH. DOpPMBI €CTECTBEHHOTO
otbopa.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOJIONMH. [Ipumeps! npucnocoOneHnit
y Opranu3moB. ApoMop(}o3bl U UANO0-adaNTallu.

Bun u BunmooOpazoBanue. Kpurtepum Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOTHIECKOE.



MakposBomtonus. PopMbl 3BOSIOLUM: (pueTHdecKas, AUBEPreHTHAs, KOHBEPIE€HTHas,
napasuienbHas. HeoOpaTuMocTs 3BOMIONNY.

[TpoucxoxneHune oT HEeCIENAIU3UPOBAHHBIX MPEIKOB. [Iporpeccupyromias
crienuanu3anys. ATanTuBHas paguaiys.
JdemoncTpanum:

[oprpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'ekkensb, @. Mrouiep, A. H. CeBepiios.

Tabmuubt u cxembl: «Pa3BuTHE OpraHM4eckoro wmwupa Ha 3emiey», «3apobliu
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «DopMbl OOppOBI 32 CYyIIECTBOBaHHUEY,
«EctecTBeHHBI  0TOOpP», «MHOrooOpasue CoOpTOB pacTeHui», «MHOrooopasue IMopos
YKUBOTHBIX, «ITomynsauuny, «MyTannonHas U3MEHYHUBOCTDY, «ApoMop(o3b1»,
«nnoanantanum», «OO0mmas aereHepaims», «JBmxymue cuiabsl dBodonum», «Kapra-cxema
Mapupyta mytemectsus Y. lapBuna», «bopbba 3a cymectBoBanue», «IIpucrnocobieHHOCTD
opranusmMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C PAa3TUYHBIMHU THUIIAMU OKpPAacKu, HAOOp MII0/I0B U
ceMsiH, KoJuteKuus «I[Ipumepbl 3alMTHBIX TPUCTIOCOOTICHUH Y KUBOTHBIX», MOJIeTb «OCHOBHBIE
HaIlpaBJICHUS BOJIIOLIUNY», 00bEMHAs MOJieNb « CTpOEHHE TOJI0BHOTO MO3Ta TO3BOHOYHBIXY.

buoreorpaduueckas kapra Mupa, kojuleKius «DOpPMBI COXPaHHOCTH HMCKOIMAaeMbIX
JKUBOTHBIX U PacTeHMI», Moneib amuimkanusa «llepekpéct XxpoMocom», BiIaKHbIE Ipenaparsl
«Pa3Butue Hacekomoro», «Pa3BuTHe nArymkw», Mukpomnpenapatr «Jpozodunay (HOpMa,
MyTalu# (popMbl KPBIIIHEB U OKPACKU TEJIa).

JlabopaTopHble U NpaKkTHYeCKHE PAdOThHI:

JlaboparopHuas padota Ne 1. «CpaBHeHHE BUAOB 10 MOP(POIOTUIECKOMY KPUTEPHUIO».

JlaGopatopHass pabora Ne 2. «Omnucanue NpUCTIOCOOJICHHOCTH OpraHu3smMa u €
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE )KU3HU HA 3emuie.

JloHay4HbIE TPEICTaBICHUS O 3apOXKACHUU XU3HU. HayuHble TMIOTE3bl BOZHUKHOBEHUS
JKU3HM Ha 3emJyie: aOuoreHe3 M TMaHCIepMUs. XUMHYECKas HBOJIONUSA. AOUOTEHHBIN CHHTE3
OpPraHWYECKHX  BEIIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIBHOE  IOATBEPKICHUE
XUMUYECKOU 3Bomronnu. HavanbHble stansl Ononorudeckoi spomtonuu. ['unoreza PHK-mupa.
dopmHupoBaHUE MEMOPAHHBIX CTPYKTYpP U BOSHUKHOBEHHE MPOTOKJICTKHU. [IepBble KIETKH U UX
sBoIrOLIMsL. POPMUPOBAHNE OCHOBHBIX TPYIII KHUBBIX OPTaHU3MOB.

Pa3Butne xu3Hm Ha 3emsie mo dpaM U nepuopam. Kartapxeil. Apxeiickas u
nporepo3oiickas 3pel. Ilanmeo3oiickas spa u €€ TEpHOIbl: KEMOPHHCKHA, OpJOBUKCKHUH,
CUJIypUNCKHUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3o30iickas 3pa U €€ NepHObl: TPUACOBBIN, FOPCKUM, METOBOM.

Kaiino3zoiickas 3pa v € nepuo/ibl: MajeoreHOBbIMA, HEOT€HOBBIN, AaHTPOIIOT€HOBBIIA.

XapakTepuCcTUKa KJIMMaTa M TIeoJIOTHYECKUX IpoleccoB. OCHOBHBIE 3Talbl IBOJIOLUN
PacTUTENBLHOTO U KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuid U >KUBOTHBIX. [losiBieHwme,
pacuBET ¥ BBIMUPAHUE TPy JKUBBIX OPIraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHue 3BOJOLUU. OCHOBHbBIE CUCTEMATHUECKUE
TPYIIIBI OPraHU3MOB.

OBonronuMs 4eloBeKa. AHTpONOJIOTHMsSI Kak Hayka. Pa3Burthe mpeAcTaBieHUN O
MIPOMCXOXACHUU YeloBeKa. MeToibl u3ydeHus antpornoresesa. CXoAcTBa U pa3inyus YeloBeKa
Y KMBOTHBIX. CHCTEMAaTUUYECKOE MOJIOKEHUE YEIIOBEKa.



JBwxymme cuibl  ((akTopbl) aHTpororenesa. HacnencTBeHHas W3MEHYMBOCTh U
ecTecTBEeHHBII 0TOOp. OOIecTBeHHBIN 00pa3 KU3HU, U3TOTOBIICHUE OPYIUM TPy, MBIIIJICHHE,
pedb.

OCHOBHBIE CTaJMM W BETBHU SBOJIOLMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEeNOBEK yMeIbli,
UYenosek mnpsmoxonsmuii, YemoBek HeaHaepranbckui, YemnosBexk pasymubld. Haxonku
HCKOIMAEMBIX OCTaTKOB, BpeMs CYLIECTBOBaHHUS, 00JIaCTh PaclpOCTPAHEHUS, O0BEM T'OJIOBHOIO
Mo3ra, 00pa3 *KHU3HU, OPYIusl.

UYenoseueckue pacbl. OCHOBHBIE OONBIIME pachl: €BPOMEOUAHAS (E€BpasHiicKasi), HErpo-
aBcTpajionHas  (PKBaTOpHaJbHAsA), MOHTOJIOMAHAas  (a3MaTCKO-aMepuKaHcKas).  YepTsl
MPUCTIOCOOJIEHHOCTH TPEJCTAaBUTENIe YEIOBEYECKUX pac K YCJIOBHUSM CYIIECTBOBAHHUSI.
EnuncrBo uenoBeueckux pac. Kputuka pacuzma.

JdemoncTpauum:

[loptpetsr: @. Penu, JI. Ilactep, A. W. Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabmuip! u cxembl: «Bo3nukHoBeHUE COJTHEYHOU CUCTeMbl», «Pa3BuTre OpraHMdecKoro
mupa», «PactutenpHas kieTka», <« KuBoTHas kieTka», «lIpokapuoTrnueckass KieTkay,
«CoBpeMeHHasl CUCTEMAa OpPraHU4YecKOoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS
YeJloBeKa M 4YeJ0BEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJIOTMYECKHX HaXOJO0K
MPEAKOB COBPEMEHHOr0O 4YesoBeKa», «JlpeBHeilmme mroam», «JlpeBHue momu», «llepsbie
COBpPEMEHHBIE JTI0N», «UenoBeueckue pachl».

Ob6opynoBanue: wmynsiku «lIpoucxoxaenue dyenoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKaHTpOIa, HeaHJepTaiblia, KPOMAaHBOHIA), CIENKH WM U300paKeHUs KaMEHHBIX OpyAHul
MEepBOOBITHOTO YeJIOBEKAa (KaMHHU-YOIIEPhI, pyOuia, ckpedia), TeOXpOHOIOrnYecKas Tadiuiia,
KoJuieKIus «@OpMbI COXPAaHHOCTH UCKOIIAEMBIX KUBOTHBIX U PACTCHUIN.

JlabopaTopHbIe U IpaKTHYeCKHe padoThI:

[IpakTrueckas padora Ne 1. «M3yueHne uckomnaeMblx OCTaTKOB PACTEHUN W YKHUBOTHBIX B
KOJUIEKLIUSAX .

DKCKypcusi «IBOJIIOIUSI OPraHMYECKOro MUpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIM WU
KpaeBeaUYeCKui My3ei).

Tema 3. Opranusmbl 4 OKpY:Kaomias cpeaa.

Okojorusi Kak Hayka. 3aJaud M pa3fesibl dKOJOIMH. MeToabl 3KOJOTMYECKHX
HccIeq0BaHU. JKOJOTHYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKaA.

Cpenpl  oOMTaHHS ~ OpPraHU3MOB:  BOJHAs,  HA3e€MHO-BO3JYyIIHAs,  IOYBCHHAs,
BHYTPUOpPTraHU3MEHHA.

Oxonorudeckue ¢akropbl. Knaccudukaius skonoruueckux (pakTopo: abHOTHUECKHE,
OMOTHYECKHUE U aHTPOIOreHHbIe. [leliCTBIE SKOJIOTHYECKUX (PAKTOPOB HAa OPTaHU3MBI.

AbGuotnyeckue  (QaxkTophpl:  CBET, TEMIlepaTypa, BIaXKHOCTb. DOTONEPHUOIU3M.
[IpucnocoOneHust opraHu3MoB K JeHCTBHIO abMOTHYeCKHNX (PaKTOpOB. buomornyeckue puTMsL.

buotnyeckne  ¢dakropel. Buasl OMOTHYECKHMX  B3aUMOJEHCTBHI:  KOHKYpPEHIIMSA,
XHUIIHUYECTBO, cUMOKO03 1 ero ¢opmel. [lapazutusm, koomnepamus, MyTyaJiu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaxJeOHMYECTBO). AMEHcalau3M, HeWTpanuzM. 3HaueHHe OHOTHYECKUX
B3aUMOJICHCTBUH JIJIs1 CYLIECTBOBAHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XApPAKTEPUCTUKU MOMyJsiud. OCHOBHBIE TIOKA3aTeNId TOIYJIALMU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXKJIa€MOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. JluHamuka
YHUCJIEHHOCTHU MOIYJISIUY U €€ peryJssuusl.

JdemoncTpauum:

[optpetsl: A. 'ymbonbar, K. @. Pynse, O. I'ekkens.



Tabnuupl u cxemsl: kapra «I[Ipupoansie 30Hb1 3eMuny», «Cpeapl OOUTaHUS OPraHU3MOBY,
«Doronepuoansm», «llomynsauum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOMYJISLUN
nHOy30puH-Tyhenbkm», «Ilumessie menm.

JlaGopaTopHble U NpaKkTHYecKHe padoThbi:

JlaGopatophas padota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
OoOUTaHUS.

JIaGopatopHas pabota Ne 4. « BiusiHue cBeTa Ha poCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Ipaxtuyeckas padota Ne 2. «IToacy€r MIOTHOCTH MOMYJISAIMNA Pa3HBIX BUAOB PACTCHHUI».

Tema 4. CooO1mecTBa U 3K0JI0rH4eCKHEe CUCTEMBI.

CoobmectBO  opraHuzmMoB  —  OuoueHo3. CrTpykTypsl  OuoOLleHO3a:  BHJOBas,
MIPOCTPAHCTBEHHAs, Tpopuueckas (nuuiesas). Bunpi-nomunanTsl. CBsA3u B OMOLIEHO3E.

DKoJIoTHYeCcKrue cHucTeMbl (dKocucteMbl). [loHsTHE 00 3KOCHMCTEME M OHOTEOICHO3E.
@OyHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOAYLEHTHI, KOHCYMEHTBI, PEIyLECHTHI
KpyroBopoT BeliecTB M NMOTOK 3HEPruM B 3KocucTeMe. Tpoduueckue (IMUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u ceTh. OCHOBHBIE IOKa3aTeNM »HKOCHUCTEMBbI: Ouomacca,
OPOAYKLMS. DKOJOIMYECKHE NUPAMUAbL MPOAYKIUH, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
9KOCUCTEM: YCTOWYMBOCTb, CAMOPETYIISIIHS, pazBuTue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M pEK. ODKOCHUCTEMa XBOHHOIO WU
LIMPOKOJIMCTBEHHOTO JIECa.

AHTpONOreHHbIE 3KOCUCTEMBI. Arpo3KocHCTeMBbl. Y pOoskocucTeMbl. buosorunueckoe u
X035 CTBEHHOE 3HAUYE€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

Bropasznoobpasue kak (akrop ycroitunBocTH sKocucTeM. CoxXpaHeHHE OHOIOTHYECKOTO
pa3Ho0Opa3us Ha 3eMiie.

VYuenune B. U. Bepnanckoro o 6mocdepe. I'panuripl, coctaB U CTpyKTypa OHOCHEpHI.
XKuoe BemectBo u ero ¢GyHkiuu. OcoOEHHOCTH Ouocdepbl Kak I00aTbHOM 3KOCHUCTEMBI.
JluHaMu4eckoe paBHOBecUe U oOpaTHast CBA3b B Orocdepe.

KpyroBopoTbl BemecTB M OMOT€OXMMHUYECKHE IMKIIBI 3JEMEHTOB (yrjepona, a3ora).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTeHHBIE W3MeHeHUs B Onochepe. ['modanbHbIe
9KOJIOTUYECKHE TIPOOITEMBI.

CocymecTBoBaHuE MPUPOBI U yenoBeuecTBa. CoxpaHeHHe OMOpa3sHOOOpa3Hs KaKk OCHOBA
ycroitunBoctu Onochepsl. OCHOBa PallMOHATIBHOTO YIPABICHUS NPUPOAHBIMH PECypcaMH U MX
HCI0JIb30BaHue. JIOCTHKEHUSI OMOJIOTUU U OXpaHa MPUPOIBL.

JdemoncTpanum:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuue!l u cxemsl: «Ilumessle nenu», «buoneHos: coctaB u cTpykrypa», «lIpupoaHsie
coobmectBa», «llemn mnuraHus», «OKoJOrMuUeckas mnupaMmuaa», «buocdepa u yenoBex»,
«9JKocUCTEMAa IIMPOKOJUCTBEHHOIO Jieca», «ODKOCUCTEMAa XBOWHOro Jjecay, «buonenos
BOJIOEMa», «ArponeHo3», «lIpuMepHble aHTPONOreHHblE BO3ACHCTBUS Ha IPUPOAYY,
«BaxHeillme MCTOYHHMKHM 3arps3HeHHs BO3/1yXa U TPYHTOBBIX Boa», «llouBa — BaxkHeiimmas
cocrasisomas ouochepsn», «DakTopsl Aerpaganuy Moy, «IlapHUKOBBINA d3PderT», «DaKkTOpHI
paanoaKTUBHOTO 3arpsi3HeHus ouocheprn», «O0mas ctpykrypa ouochepsi», «Pacrnpoctpanenue
KHU3HH B Ounocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriaepona B Guocheper,
«KpyroBopot azora B pupoae».

Ob6opynoBanue: MO/IeJb-aNIINKaIHs «Tunuunsle OMOILIEHO3bI», repOapuii
«PacturenpHple  coobmiecTBa», Komiekuud — «buoneno3», «Bpemurenw — BaKHEHIINX



CEJIbCKOXO35MCTBEHHBIX ~KYJIBTYp», TIepOapud U KOJUICKIUM PAacTeHUH U  IKUBOTHBIX,
MIPUHAUIEKAILUE K Pa3HBIM 3KOJIOIMYECKUM rpymnam ogHoro Buaa, KpacHas kaura Poccuiickoit
®denepanuu, H300paKeHUs] OXPaHAEMbIX BUJOB PACTEHUH U KMUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMDLI 110 BHOJIOTMN HA
BFA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUMA

Cormacio ®I'OC COO, ycraHaBIuMBarOTCA TpeOOBaHUS K pE3yJbTaTaM OCBOCHHUS
00y4JarIMUMHUCS TIPOTpaMM CpeTHETo 00Iero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM U
MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX pPE3yJIbTaTOB OCBOCHHS MpeaMeTa «buoNorus» BbIICIICHBI
CIElyIOIIME  COCTABJIAIOIIME: OCO3HAaHHME OOYYalOIIMMUCA  POCCUMCKOW  Tpa)K1aHCKOU
WJIEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOOMPENIEIIECHUIO,
HaJIW4Me MOTHBAIMM K OOydYeHHUIO OWOJIOTHH, IEeJICHANPABICHHOE pa3BUTHE BHYTPCHHHX
yOXKICHHI JIMYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH U MCTOPUUYECKUX TPATUIUN Pa3BUTHUS
OMOJIOTHYECKOT0 3HAHHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENIBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, MPHUCYHIUMHU  CHUCTEME
OMOJIOTHYECKOr0 00pa30oBaHUs, HAJIWYME HSKOJOTUYECKOTO0 MPABOCO3HAHUS, CIIOCOOHOCTU
CTaBUTD LIETTU U CTPOUTH KU3HCHHBIC TIJIAHBI.

JlnyHOCTHBIE pe3yibTaThl OCBOCHUS TpeameTa «bUONOrus» TOCTUTarTCs B €IMHCTBE
y4eOHOW M BOCHHUTATEIBHOW ACATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCHHUCKUMH
COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMU U TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHSATHIMHA B
oOmIecTBe TpaBHJIAaMU W HOPMaMHd TOBEJACHHS M CIIOCOOCTBYIOT MpPOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHS, PAa3BUTHS BHYTPEHHEH MO3WIIUU JIMYHOCTH, MATPUOTHU3MA,
YBOXEHHUS K 3aKOHY M TMPaBOMOPSAKY, YEIOBEKY TpPyJa U CTaplIeMy IMOKOJICHHIO, B3aHMHOTO
YBOXEHUS, OEpeKHOr0  OTHOWIEHHWA K  KYJbTYPHOMY  HACICOUI0 W TPAJAHUIHUAM
MHOTOHAIIMOHAJIBHOTO Hapozaa Poccuiickoit denepanuu, NpUpoje U OKPYKaroliei cpee.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHS YI€OHOTO MpeaMeTa «BHoIorusy JTOIKHBI OTPakKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIMXCSl PYKOBOACTBOBATHCA CHOPMHPOBAHHON BHYTpPEHHEH
MO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAllMi, ITO3UTUBHBIX BHYTPEHHHX
yOXJIeHHI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSIM  POCCHUHCKOrOo  0OIIecTBa,
pacmupeHne KU3HCHHOTO OIbITa M OMbITa ACATEIHPHOCTH B MPOIIECCE peau3alid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIHHOMN JAESITELHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro BOCIIUTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKOM TO3MIIMM  OOyYaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOTO YJICHa POCCHIICKOTO OOIIECTBA;

OCO3HAHWE CBOUX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, YBa)XCHHE 3aKOHA U
MIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOU TBOPUYECKOH NEATEIHHOCTH MPHU CO3JIaHUU YICOHBIX MPOCKTOB,
penieHrr yueOHbIX U MTO3HABATEIIBHBIX 3a/1a4, BHITTOJIHCHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YyMEHHE VYYHTBIBATh B CBOMX JICHCTBUSIX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/JICHCTBUS JIFOJIeH C pa3HBIMU yOeKICHUSAMHU, KyJIbTYPHBIMHA EHHOCTSAMH U COIUATBHBIM
MOJIOYKCHHUEM;



FOTOBHOCTh K COTPYJIHHYECTBY B IIPOIECCE COBMECTHOIO BBIIOJHEHHUS YUeOHBIX,
MO3HABATEJIBHBIX U MCCIEAOBATEIIbCKUX 3a/1ad, YBAXKUTEJIBHOTO OTHOIICHHS K MHEHHIO
OTIOHEHTOB MIPHU 00CYXIEHUN CITIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO CONEPIKAHNUS;

TOTOBHOCTh K T'YMaHUTapHOHN U BOJOHTEPCKON e TEIbHOCTH;

2) IaTPMOTHYECKOIr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON UACHTUIHOCTH, MATPUOTH3MA, YBAKCHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH Iepea PomuHON, ropaoctu 3a cBOW Kpaii, CBOIO
Ponuny, cBOI A3BIK U KYJBTYPY, MPOILJIOE U HACTOAIIEE MHOIOHAIIMOHATIBLHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHONIICHWE K NPHUPOJHOMY HACIACAWI0 W TAMSATHUKAM TIPUPOJIHI,
nocTxkeHus M Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJI0TUY, TOHUMAaHMsI 3HAUeHHs OMOJIOTHH B MTO3HAHWHU 3aKOHOB MPUPOIBL, B KU3HU YEJIOBEKa U
COBPEMEHHOT0 O0IIeCTBa;

uaenHas yoex1€HHOCTh, TOTOBHOCTH K CITY>K€HHIO U 3anuTte OTeduecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUICKOT0 HAPO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATHh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUMBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMTENSAM, CO3JAaHMIO CEMbHM Ha OCHOBE
OCO3HAHHOTO MPHUHATHSA LIEHHOCTEH CeMEeWHOU JKM3HU B COOTBETCTBUU C TPATUIUSMU HAPOJOB
Poccuy;

4) 3cTeTHYECKOr0 BOCTIUTAHUS

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIIICHHIA,

MMOHUMAaHUE SYMOITMOHAIBHOTO BO3ACHCTBUS KUBOW PUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXEHHUIO B Pa3HbIX BUAAX MCKYCCTBA, CTPEMIIEHHE TMPOSBIATH
KauecTBa TBOPUYECKOM JIMYHOCTH;

5) ¢usuuyeckoro BocnUTaHHWs, (POPMHUPOBAHUA  KYJbTYPbl 30POBbA H
IMOIMOHAJIBHOIO 0JIArONOJIY M :

MMOHUMAaHUE W pean3allys 3JI0pPOBOT0 M 0€30MacHOro 0bpasa KU3HU (370pOBOE MUTAHUE,
coOIoficHNe TUTMEHUYECKHUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHATHI M OTIbIXA,
peryisipHas (¢u3MUYeCKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHHUS K COOCTBEHHOMY (DM3UYECKOMY U TICUXUYECKOMY 37]0POBBIO;

MOHMMAaHWE LEHHOCTH TMpPaBWJI WHAMBUAYAIbHOTO U KOJJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalLUsX, YTPOXKAIOIIUX 3/IOPOBBIO U JKU3HU JIIO/ICH;

OCO3HAHHE TMOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHNOTPEOJICHUS AIKOTOJIA,
HapKOTUKOB, KYpEHUs);

6) TpynoBOro BoCIUTAHUSA:

TOTOBHOCTH K TPYZY, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYA0II00ue;

TOTOBHOCTb K aKTUBHOM AESATEIBHOCTH TEXHOJIOTMUECKON U COLMATIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHHIIMMPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO  BBINOJHATH — TaKyrO
NeSITENbHOCTD;



UHTEpEC K Pa3jIn4YHbIM cdepam NpodecCHOHAIBHON NesATeNbHOCTH, YMEHHE COBEpLIATh
OCO3HAHHBIN BEIOOP OyayIei npodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30OBaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKCHUU BCEU
KU3HU;

7) IKOJIOrN4eCKOr0 BOCIIMTAHMSA

9KOJIOTMYECKH 11€1eC000pa3HOe OTHOIIEHHE K IPUPOJIe KaK UCTOYHUKY JKU3HHU Ha 3emile,
OCHOBE €€ CyLIeCTBOBAaHU;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KYJIBTYphl: HMPUOOpETEHHE OIbITa IJIAaHUPOBAHUS
MIOCTYIIKOB M OLEHKH UX BO3MOXHBIX IMOCJIEICTBUMN AJI OKPYXKAIOIIEeH Cpeibl;

0CO3HaHME ITI00AIBHOTO XapaKTepa 3KOJIOTHYECKUX MPoOIeM U IMyTel UX pelieHus;

CIIOCOOHOCTH UCHOJIB30BaTh NpUOOpETacMble MPU U3YYEHUU OMOJIOTUU 3HAHUS U YMEHUS
IPU pEUIeHUU MpoOJieM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAONOIB30BAHUEM (COONIIOCHHE
IIpaBWI IIOBEJICHUS B NPUPOJE, HAIIPABIEHHBIX HAa COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUJOB, IKOCUCTEM, OHOCchepsl);

aKTUBHOE HENPUATHE JEHUCTBUM, NPHUHOCAIIMX BpEJ OKpPYXKAalolled NPUPOIAHOU cpene,
YMEHHE MPOTHO3MPOBATH HEOJIArONPHUATHBIE HKOJOTHYECKHUE MOCIECACTBHS MPeIIPUHUMAEMbIX
JEMCTBUM U NPEAOTBPAILATh UX;

HaJIW4ue Pa3BUTOrO SKOJIOIMYECKOrO MBIIUICHUS, 3KOJOTMYECKOM KYJIBTYphI, OIbITa
JEATENbHOCTH  DKOJIOTUYECKOM  HANpaBI€HHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEIbHOM, KOMMYHHMKAaTUBHOM M COLMAJIbHOM IIPAKTUKE, TFOTOBHOCTH K Y4YacTHUIO B
MIPAKTUYECKON AESITEIbHOCTH IKOJIOTMUECKOM HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAyKM W OOIIECTBEHHOW NPAKTUKH, OCHOBAaHHOIO Ha JHajore KyJbTyp,
CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE S3BIKOBOM M UNTATEJILCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOAEHCTBUS
MEX1y JIFOIbMH U TIO3HAHUSI MUPA;

MMOHMMAaHME creun(UK OUOJIOTUM KaK HAayKH, OCO3HaHMsS €€ poiau B (OPMHUPOBAHUU
palMOHAIBFHOIO HAYYHOTO MBIIUICHHS, CO3[JaHUU LIEJIOCTHOTO MPEACTABICHHUS 00 OKpY KarolLleM
MHpE KaK O €AMHCTBE MpUPOAIbI, 4YeJOBEeKa M OOIIecTBa, B IIO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEN U peIIeHUH IIPOoOJIeM COXPAHEHUS IPUPOJIHOTO PABHOBECHS,

yOexIEHHOCTh B 3HAUUMOCTH OHMOJIOTUU Ui COBPEMEHHOW LMBUIM3ALMU: 0OECTICUeHUs
HOBOTO YPOBHSI Pa3BUTHUSl MEAMIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTh pecypcHble IpoOaeMbl pa3BUTHs YEJIOBEUECTBA, IOUCKA IMyTeH BhIXOJa U3 II100AIBHBIX
HKOJIOTUYECKUX Tpo0IeM 1 0OecrieueHus Iepexoia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
HCIIOJIb30BAaHHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IaPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJIOIMYECKMX 3HAHUM B LIEJSAX MOBBIMIEHUS OOIIen
KYJbTYpBl, €CTECTBEHHO-HAyYHOH TI'PAMOTHOCTH, KaK COCTAaBHOM YacTH (DYHKIIMOHAJILHOU
IpPaMOTHOCTH O0ydJaromuxcs, opMupyeMoi pu U3y4eHun OHOJIOTHHY;

MIOHMMAHHUE CYIIHOCTH METOAOB II03HAHUS, HUCIOJb3YEMBIX B ECTECTBEHHBIX HAyKaXx,
CIOCOOHOCTH HCHOJB30BaTh IMOJlydyaeMble 3HAHUS Il aHalIM3a W OOBSICHEHHS SBICHUH
OKpY’KalOIIero MHUpa M NPOUCXOIAIIMX B HEM HM3MEHEHUH, YMEHHE JeJaTb OOOCHOBaHHBIE
3aKJIIOYEHHsS Ha OCHOBE HAyyHBIX (D)AaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 MOJIY4YEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCHOJb30BaTh OWOJIOTMYECKUE 3HAHUS Ul peIeHUs
pobJIeM B pealbHBIX KU3HEHHBIX CUTYalLUsX;



OCO3HAaHUE IICHHOCTH HAayYHOH IEATENLHOCTH, TOTOBHOCTh OCYILIECTBISATH MPOCKTHYIO H
HUCCIICAOBATCIBLCKYTO ACATCIbHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPA30BAHMIO M CaMOOOpa30BaHMIO, K
aKTMBHOMY TIIOJIyYCHHIO HOBBIX 3HAaHMH 10 OHOJOTMHM B COOTBETCTBUH C >KU3HCHHBIMH
NOTPeOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIe pe3yIbTaThl OCBOECHHUS yueOHOro mpeamera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOMIUXCS  MEXAUCHUILTUHAPHBIE
(MexXIIpeIMETHbIE) 001IIEHAYyYHbIE TOHSITHS, OTPaXkarolIe IeJOCTHOCTh HAYYHOM KapTUHBI MUpa
U crenu(uKy METOJI0B MO3HAHMS, UCIIOJIB3yEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHs,
SBJICHHE, IPOIECC, CUCTEMa, HAYYHBIM (aKT, MPUHLUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClefloBaHue, HAOIIOIeHHE, U3MEpEHHe, SKCIEPUMEHT M APYTuX), YHUBEpCaJIbHbIE
yueOHble JIeiicTBUs (TIO3HABaTeNbHbIC, KOMMYHHUKATUBHBIC, PETYJIATUBHBIC), 00eCIeUunBaIOIINe
(¢hopMupoBaHue (QYHKIIMOHAIBHONM I'PaMOTHOCTH M COLMAJIbBHOM KOMIETEHLMH 00YyYarouuxcs,
CIOCOOHOCTh o0yuarommuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS W YHUBEpCAJbHble y4yeOHbIE ICWCTBUS B IO3HABATEIBHOM U
COLIMAJIbHON MTPAKTHKE.

MertamnpeMeTHbIE PE3yJIbTaTbl OCBOCHHsI MPOTPaMMBbl CpeHEro oOIIero oOpa3oBaHUS
JTOJIKHBI OTPaXKaTh:

OBi1ageHne YHHBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMM 1eHCTBUSIMU:

1) 6a3oBbIe JOrHYeCKHE TeCTBHS:

CaMOCTOSITENIbHO (POPMYIIMpOBaTh U aKTyalUM3UpOBaTh NpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIb30BaTh MNP OCBOCHUM 3HAHUH MPUEMBI JIOTMUECKOTO MBIIUIEHUS (aHaJIN3a,
CUHTE3a, CpaBHEHUs, Kilaccuukanuu, 0000IIEHHUs), PaCKPhIBATh CMBICI OHOIOrHYECKUX
HOHATHUH (BBIIENIATh UX XapaKTEePHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMHU MIOHATUSIMMU);

ONpEACNATh LENU JEATEIbHOCTH, 3aJaBasi NapaMeTpbl U KPUTEPUHM HX JOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTaThl AESITEIbHOCTHU C IIOCTaBICHHBIMH LIETSMU;

UCIOJIb30BaTh OMOJIOTHYECKUE TOHATHUSA AN OObACHEHHS (AaKTOB U SIBICHUHM KUBOMH
IPUPOJIBI;

CTPOUTH JIOTUYECKHUE PpACCYXAEHUS (MHIYyKTHBHbBIE, MACIyKTHBHbIE, IO QAHAJIOTUH),
BBISIBJISAT 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBAEMBIX SIBICHHUAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUYEHUS;

IIPUMEHSTh CXEMHO-MOJEIbHBIE CPEICTBA IS NMPEICTABICHUS CYLIECTBEHHBIX CBS3EH U
OTHOILICHUH B M3Y4aeMbIX OHMOJIOTMYECKHX OOBEKTaxX, a TAaKKe MPOTUBOPEUYMH pazHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HHHOPMALIMOHHBIX HCTOUHUKAX;

pa3pabaTbIBaTh IJIaH PEUICHUs MPOOJIEMBI ¢ YUETOM aHAJIN3a UMEIOIUXCS MaTePUAIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B JESATEIBHOCTb, OLIEHWBATh COOTBETCTBUE PE3YJIbTATOB LEISIM,
OLICHUBATh PUCKU MOCIEACTBUN ACSITEIBHOCTH;

KOOpJIMHUPOBAaTh M BBINOJHATH PA0OTy B YCIOBUSX PEAJIbHOIO, BHPTYaJbHOTO H
KOMOMHHUPOBAHHOTO B3aUMOECHCTBUS;

pa3BUBaATh KPEATMBHOE MBIIUICHUE NP PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEI0OBATENBCKHE IEHCTBHUS



BJa/IeTh HAaBBIKAMHM y4€OHO-UCCIIEOBATEIBCKON U MPOCKTHOU /1€ATEeIbHOCTH, HAaBbIKAMU
paspeleHus npodseM, CloCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB
peleHus MPaKTHYECKUX 3a7ad, MPUMEHEHHIO Pa3IMYHbIX METOO0B NIO3HAHUS;

WCIIOJIb30BaTh PAa3jMuYHbIe BHJbI ACSITENLHOCTH IO IOJYYEHHUIO HOBOTO 3HAHHUS, €ro
UHTEpHpeTaluy, NpeoOpa3oBaHUI0 M NMPUMEHEHHIO B YYEOHBIX CHUTYallUsX, B TOM YHUCIIEe NpU
CO3JIaHUH YYEOHBIX U COIMATBHBIX IPOCKTOB;

(hopMUpOBaTh HAYYHBIA THUI MBIIUICHUS, BIAACTh HAYYHOW TEPMUHOJIIOTHEH, KIIOUEBbIMU
MOHATUSIMH U METOIAMU;

CTaBUTh W (OPMYTUPOBATH COOCTBEHHBIC 3a7a4l B 0OpA30BATEIbHON MAESITCIBHOCTH M
KU3HEHHBIX CUTYaIUsX;

BBIABIISITh TNIPUYUHHO-CIICJACTBEHHBIE CBSI3M M AKTyalU3UpOBaTh 3ajjady, BBIIBUTATh
runore’y e€ peuieHusl, HaxXxOAUTh AapryMEHThl [JIs JO0Ka3aTelbCTBA CBOMX YTBEPKICHUM,
3aJaBaTh MapaMeTpPhl U KPUTEPUU PELICHHUS;

aHAJM3UPOBATh TMONYYCHHBIE B XOJ€ pEIICHHWS 3aJauyd pPe3yJbTaThl, KPUTHUECKU
OILICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHTYyallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

OCYILIECTBIISATH II€JICHANIPABICHHBIN IMOMCK IEPEHOCa CPEICTB M CIOCOOOB IEHCTBUS B
npoeccuOHANBHYIO CPENy;

yMeTh TEPEHOCUTh 3HAHMSA B TIO3HABATEIBHYI0 M  MPAaKTHYECKYl0  00JacTu
KHU3HEICSATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeill;

BBIIBUTaTh HOBBIE HJEH, IpelaraTb OPUTHHAIBHBIC TOJXOABI M PEIICHUs, CTaBHTh
po0GJIeMbl U 3a/1a4H, TOMYCKAOIIKE albTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nunpopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMH(popmanuu (TekcTe ydeOHOro mocoows,
HAy4YHO-TIONMYJISIPHON JHUTEpaType, OMOIOrMYECKUX CIOBApsSX U CIPaBOYHUKAX, KOMIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh HMH(POPMALUIO pPa3IUYHBIX BHIOB U (opM
MPECTABICHHS, KPDUTUICCKH OIICHUBATH €€ JTOCTOBEPHOCTh M HEMPOTHBOPECYHBOCTD;

(dbopMynupoBaTh 3ampoCchl U TMPUMEHSTH pa3IUYHbIle METOAbl MpPHU TOUCKE U O0TOOope
Ouosoruveckoi nHGOpMaIUU, HEOOXOUMOH JIJIS BBITTOJIHEHUS yUeOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HCHOJB30BaHUS MHGOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI,
COBEPILEHCTBOBATh KYJIbTYpy aKTUBHOTI'O UCIIOJIb30BAHUS PA3IUUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYI0 (OPMYy TNPEICTABICHUS OMOJIOTHYECKOM
nH(popMmanuu (CXeMbl, TpapuKH, TUArpPaMMBbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

UCIOJb30BaTh HAYYHBIH S3bIK B KauyecTBE CpPEACTBa MpH pabore ¢ OHOIOrMYecKOi
nHpOpMaNKel: TPUMEHITh XUMHUECKUE, (PU3MUECKue M MaTeMaTHYeCKHe 3HAKH M CHMBOJIBI,
dbopMynbl, a00peBHATypy, HOMEHKIATypy, HCHOJIb30BaTh M MPEoOpa3oBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATIISAHOCTH;

BJa/JIeTh HAaBbIKAMHU pACMoO3HaBaHUS M 3amUThl HHOpManmu, WHGOPMALUOHHON
0€3011aCHOCTH JTMYHOCTH.

OgiajieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) o0menne:

OCYILIECTBIIATh KOMMYHHMKAIIUK BO BceX cepax KM3HM, aKTHBHO YYacTBOBATh B JHANIOTe
WIA JUCKYCCHH TI0 CYIIECTBY OOCYXIaeMOH TeMblI (YMEHHE 33a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CY)KICHUSI OTHOCUTENIbHO BBIMOJIHEHUS TpeiaraeMoil 3aJaud, Yy4YWUThIBATb HMHTEPECHl H
COIJIACOBAHHOCTH MO3UILUI IPYTUX YYaCTHUKOB JHAJIOTa UM TUCKYCCHUH);



pacrno3HaBaTh HeBepOaJlbHble CpEACTBA OOLICHMS, NOHUMATh 3HAYEHUE COLMAJIBHBIX
3HAKOB, NPEANOCHUIOK BOBHUKHOBEHUSI KOHPJIMKTHBIX CUTYallud, yMETh CMAT4aTh KOH(PIUKTHI U
BECTU NIEPETOBOPHL;

BJIaJIeTh PA3JIMYHBIMU CIOCOOAMM OOIIEHHMS U B3aMMOAEHUCTBUS, NOHUMATh HAMEPEHUs
JPYTUX JIOAEH, MPOSIBIISATh YBaXHUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU (hopme
(hopMyIHpOBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHS C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) COBMeCTHasl 1eAITeIbHOCTD:

MIOHUMAaTh M MCII0JIb30BaTh NPEUMYIIECTBA KOMaHIHOW M MHIUBHyaJbHONH pabOThl MpU
pemeHnn OGMOIOruYecKor MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYTITOBBIX
(hopm B3anMOICUCTBHSI IPU PEIICHUH YU4eOHOM 3a1a4H;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX ACHCTBUH C yu€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaXKJ10T0 4jieHa KOJUIEKTHUBA;

IIPUHUMATh LEIH COBMECTHOM JEATEIBHOCTH, OPraHHU30BBIBAaTH M KOOPIWHUPOBATH
JEUCTBUA MO €€ NOCTMIKEHMIO: COCTABILATH IUIAH JEWUCTBUH, PACHpPENesIATh POJIH C Yy4YETOM
MHEHUH YYaCTHUKOB, 00CYK/1aTh Pe3yJIbTaTbl COBMECTHOM pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJA U KaKIOI0 YYaCTHUKA KOMaHJbl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

IIpeJIaraTb HOBBIE INIPOEKTHI, OLICHMBATh WUIECH C MO3ULIHMHA HOBHU3HBI, OPUTHMHAIBHOCTH,
MIPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IIOBEJCHHWE B pPAa3IMYHbIX CHUTYyalUsX,
IIPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

OBiageHne yHMBepPCAJIbHBIMHU PeryJsiTHBHBIMY ICHCTBUSIMU:

1) camoopranu3amnusi:

UCIOJb30BaTh OMOJOTMUECKUE 3HAHUS U BBIABICHHS NPOOJEM U HX pELIeHHs B
KU3HCHHBIX M yUEOHBIX CUTYaIHAX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUI LI€JIeBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IIOCTYIIKAX IO OTHOLIEHWIO K JKUBOM NIPUPOJE, CBOEMY 3I0POBBIO U 310POBBIO
OKpYKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIIATh MO3HABATEIbHYIO AEATEIbHOCTb, BBIABIATH HMPOOJIEMBI,
CTaBUTh H (POPMYIHPOBATH COOCTBEHHBIC 3a/layd B OOPa30BATEIBLHOW JEATEIHHOCTH H
KU3HEHHBIX CUTyaIUsX;

CaMOCTOSTENIBHO COCTABJIATH IJIaH PELICHUs MPOOJIEMBI C YUETOM MMEIOLIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupATh paMK1 y4eOHOTro IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;

JieNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CHoco0CTBOBATH (POPMUPOBAHHIO U MPOSIBICHUIO IMPOKOM 3PYIUIIUH B Pa3HbIX 00JacTIX
3HAHMN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B AESATEIBHOCTb, OLICHHWBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;



BJIaJICTh HaBbIKAMU [103HABATEIbHON Pe(IIEKCUU KaK OCO3HAHUS COBEPLIAEMBIX IEHCTBUI
Y MBICJIMTENBHBIX MPOIECCOB, UX PE3YIbTaTOB U OCHOBAHUM, HCIOIB30BATh MPUEMBI pedieKcun
JUTSL OLIGHKU CUTYAaIlud, BHIOOPa BEPHOTO PEIICHHS,

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKECHHUIO;

IIPUHUMATh MOTUBBI U ApT'yMEHTBI IPYTUX IIPU aHAIIU3E PE3YJIbTATOB JACATEIBHOCTH;

3) npuHsATHE CEOs1 U IPYTHUX:

IIPUHUMATD ce0sl, HOHUMasi CBOM HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATb MOTUBBI U ApTyMEHTBI IPYTUX IIPU aHAJIU3€ PE3yJIbTaTOB JIEATEIBHOCTH;

IIPU3HABAThH CBOE MPABO U MPaABO JPYTUX Ha OIINOKHY;

pa3BUBaTh CIIOCOOHOCTb MOHUMATh MUP € TIO3ULIUH IPYTOr0O YeI0BeKa.

INPEIMETHBIE PE3YJIBTATHI

IIpenmeTHble pe3yabrarel ocBoeHHs nporpammbl COO no Ouosnoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue A yuyeOHoro npenmera «buonorusy HayyHble 3HAHHS, YMEHUS U
crocoObl JEHCTBUM 1O OCBOEHHIO, HMHTEpPHPETAllMd W MpeoO0pa3oBaHMIO 3HAHUM, BHJbI
JEeSTEIbHOCTH 1O MOJYyYEHHIO HOBOTO 3HAHUS M NMPUMEHEHMIO 3HAHMM B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEalIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHBIX C Ouomyorueir. B
MporpaMMe MpeMETHbIE Pe3yIbTaThl IPEICTAaBICHBI IO TOJjaM 00y4YeHusl.

[IpenmeTHble pe3ynbTaThl OCBOeHMsA YydeOHoro mnpeamera «buonorus» e 10 knacce
JIOJIKHBI OTpaXaTh:

c(OpMHUPOBAHHOCTh 3HAHUI O MecTe W POJM OHOJIOTHM B CUCTEME HAay4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHpa U
Hay4YHOT'O MHUPOBO33PEHHUS, O BKJIA/I€ POCCUMCKUX U 3apyO0ekKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
6uosiornu, (pyHKIIMOHAIBHONW I'PaMOTHOCTH YeslOBeKa JUIsl pelleHHs AKU3HEHHBIX 3a/1a4;

YMEHHE PaCKpBIBaTh COJIEPKaHHE OMOIOTMYECKHX TEPMHHOB M MOHATUM: JKU3Hb, KJIETKA,
opraHus3M, MeTa0oim3M (OOMEH BEHIECTB M IPEBpAllleHHEe JSHEPruM), TOMEoCTa3
(camoperynsauus), ypOBHEBas  OpraHU3alUsl  JKUBBIX  CHUCTEM, CAaMOBOCIIPOM3BEJICHUE
(penpoyKius), HaCJlIeICTBEHHOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE;

yMEHHE H3JaraTb OUOJOrMYecKHe TEeOpuH (KJIETOYHAs, XPOMOCOMHasl, MYTallMOHHAs,
LEHTpaJIbHas J0rMa MOJEKyJIsipHOH Ouosnorum), 3akousl (I. Mennpens, T. Moprana, H. .
BasuiioBa) 1 yueHus (0 LeHTpax MHOT000pa3us U MPOUCXOKAECHUS KyJIbTypHBIX pacteHuil H. U.
Baguiosa), onpeaensaTh rpaHULbl UX IPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHE BJIa/IeTh METOJaMH HAy4YHOTO IMO3HAHUS B OMOJIOTMHU: HAOJIOJACHHE M ONHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUM, OpraHu3alus M TNpPOBEACHHE OHOIOrHYEeCKOro
JKCIIEPUMEHTA, BBIIBW)KCHHE THUIOTE3bl, BBISABICHHE 3aBUCUMOCTH MEXAY HCCIEIYEMBIMU
BEJIMYMHAMHU, OOBSCHEHHE IOJIYYECHHBIX PE3YyJbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOPHI U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI HA OCHOBAHUM MOJYYECHHBIX PE3YyJIbTAaTOB;

YMEHHE BBIICIATh CYLECTBEHHBIC NPU3HAKA BHPYCOB, KJIETOK IIPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTH MPOIECCOB: 0OMEHA BEIECTB U
MIPEBPALLEHUS] SHEPTUU B KJE€TKe, (POTOCHHTE3a, IUIACTUYECKOTO0 M IHEPreTHYecKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILNIOJOTBOPEHUS, PAa3MHOXKECHUS, UHIUBUAYAJIbHOIO pPa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMEHHE MPUMEHSATh MOIy4YE€HHbIE 3HAHUS AJI OOBSICHEHUS OMOJOrMYECKHX IMPOLECCOB U
SIBIICHUH, JJIs1 IPUHSATHS MPAKTUYCCKUX PEIICHUH B TOBCETHEBHOM KU3HHU C LIEIbI0 00eCTIeYeHUS
0€30MacHOCTH CBOETO 3JI0pPOBbS U 37I0POBbSl OKPYXKAIOIIUX JIFOJEH, COOJIIOEHUS HOPM



IrPaMOTHOTO TMOBEACHHUS B OKpYy)KaloIlled MPUPOAHON cpele, MOHUMaHUE HEOOXOJUMOCTU
WCIOJIb30BAHUS JOCTHKCHUH COBPEMEHHOW OMOJOrMM M OMOTEXHOJIOTHUH JJIsl palMoOHaIbHOIO
MIPUPOIONIOIB30BAHUS;

yMEHHE pellaTh 3JIEMEHTapHble TEeHEeTHYeCKHe 3aJadyd Ha MOHO- M JUTHOpHIIHOE
CKpeIMBaHKE, CLIETUICHHOE HAaClleIOBaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKpEIIUBAHUS
JUISL TIpe/icKa3aHus HaclleI0BaHUS [TPU3HAKOB Y OPraHU3MOB;

yMEHHE BBINOJHATH Ja00OpaTopHble M MpakTHUYecKue padoThl, COOMIOAATh MpaBuila MPH
pabote ¢ yueOHBIM 1 Jab0paTOPHBIM 000pyI0OBaHUEM;

YMEHHE KPUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HWH(POPMAIHIO OHOIOTHYECKOTO
coJlep>KaHus, BKIIIOUYAIOIIYIO TICEBJOHAYYHbIE 3HAHHUS U3 Pa3IMYHBIX HMCTOYHUKOB (CpelcTBa
MaccoBOi MH(MOpMAINK, HAYYHO-TIOMYJISIPHBIE MaTepUAbl), STUHYECKUE ACTIEKThI COBPEMEHHBIX
HccieIoBaHui B OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaThb COOCTBEHHbIE NHUCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001mas
OMOJOrMYecKyl0 HMH(POpPMALMI0O M3 HECKOJBKUX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
MTOHSATUHHBIN anmapaT OWOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOeHHMA YydeOHoro mnpenmera «buonorusi» 6 11 knacce
JTOJIKHBI OTPaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MecCTe W POJM OUOJIIOTHM B CHUCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI MHpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUMCKUX U 3apyO0ekKHBIX yUEHBIX-OHOJIOrOB B pa3BUTHE
Ouosoruu, PyHKIHOHAIBHON rPaMOTHOCTH YETIOBEKa JJIsl PEIICHUS )KU3HEHHBIX 3a/1aY;

YMEHHE PaCKpBIBAaTh COIep)KaHNEe OMOJIOTHYECKUX TEPMUHOB U TIOHSATHI: BHI, TIOMYJISIIIHSA,
reHoOH, DSBOJIONMS, JBIKyIIME CHIbl  ((PakTopbl) DBOJIOIUH, MPHUCIOCOOJIECHHOCTH
OpPraHu3MOB, BHUJI000pa30BaHHE, HSKOJOTHYECKHE (DAKTOpBL, OSKOCHCTEMa, MPOIYLEHTHI,
KOHCYMEHTBI, peAYLEHTHI, IIeNH MUTaHUs, SKOJOoru4eckas nmupamMuaa, OuoreoueHos, ouocdepa;

yMEHHE Wu3laraTh Ouonoruueckue Teopuu (dBomronuoHHas Teopus Y. JlapBuna,
CHUHTETUYECKasl TEOPUS SBOJIIOLINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAsiieBoro cxoactsa K. M.
bapa, uepenoBanus riaBHbIX HarpaBieHud U nyten somonuu A. H. CeBepuoBa, yueHus o
o6unoctepe B. U. Bepnaackoro), onpenensTh FpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJaJ€Th METOJaMHU HAay4HOTO MO3HAHUS B OMOJOTMU: HAOIIOACHHE U ONMCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHU3alus M TPOBEICHHE OHMOIOTHYECKOTO
HKCHEPUMEHTA, BBIIBM)KCHUE THUIIOTE3bl, BBISIBICHUE 3aBUCHMOCTH MEXIY HCCIETyeMbIMU
BEJIMYMHAMHU, OOBSCHEHHE NOJYYCHHBIX PE3yJbTAaTOB, HCIIOJB30BAHHBIX HAYYHBIX TMOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEIaTh BBIBO/IbI HA OCHOBAHUU MOTYYCHHBIX PE3YIbTATOB;

YMEHHUE BBIICTATH CYLIECTBEHHBIE TPU3HAKH CTPOCHUS OMOJIOrMYECKUX OOBEKTOB: BUJIOB,
MOMYJISIUIM, TNPOAYLUEHTOB, KOHCYMEHTOB, pEIYLEHTOB, OHOr€OLEHO30B U HIKOCHUCTEM,
OCOOCHHOCTH  TPOIECCOB:  HACIEACTBEHHON  HM3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHusl, MPUCTIOCOOIIEHHOCTH OPraHU3MOB, JEUCTBUS KOJOTMYECKHX (PaKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MMOTOKA YHEPIHUH B SKOCHCTEMaX, aHTPOIIOT'€HHBIX W3MEHEHUN
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYroBOpOTa BEIIECTB W OMOT€OXMMHUYECKHX LHUKJIOB B
ounocdepe;

yMEHHE MPUMEHAThH MOJyYCHHbIE 3HAHUA JJISI OOBSCHEHUS OMOJOTHYECKUX IMPOLIECCOB U
SIBIICHUM, JJI1 IPUHATHS IPAKTUYECKUX PELICHNH B MOBCEAHEBHOM KHU3HU C LEJIbI0 00eCIIeYeHus
0€30MacHOCTH CBOEro 3J0pOBbS U 37I0POBbSI OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUs HOpM
IrPaMOTHOTO TOBEACHHS B OKpYy)Kalolled MPUPOAHON cpeae, MOHMMaHUE HEOOXOJUMOCTU



WCIIOJIb30BaHUS JOCTHXKEHUI COBpPEMEHHOM Ouoaorun TUTSE palMOHAIIBHOTO
MIPUPOIONIONB30BAHUS;

YMEHHE peliaTth 3JEMEHTApHBIC OWOJIOTUYCCKUE 3aJadd, COCTaBISATh CXEMBI TepeHoca
BEIIECTB U SHEPTUU B IKOocUCTEeMax (LM MUTAHU);

yYMEHHE BBINIOJIHATH JaO0OpaTOpHbIE M MpaKTHYecKue paboThl, COOMIOAaTh MpaBuia MpU
pabote ¢ y4eOHbIM U J1a00pPaTOPHBIM 000PYIOBaHHUEM;

yMEHHE KPUTHUYECKH OILICHHBAThb M HHTEPIPETHPOBATH HMH(GOPMAILNIO OHOJIOTHYECKOrO
COJIep KaHUs, BKIIIOUYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HMCTOYHUKOB (CpencTBa
MaccoBOW WMH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepuaibl), paccMaTpUBaTh TJIO0ATbHBIC
JKOJIOTHYECKHE MPOOJIeMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOILIECHUIO K HUM COOCTBEHHYIO
MTO3UITHUIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIC THCBMEHHBIE M YCTHBIC COOOIICHHS, 00001Ias
OMOJOTHYeCcKyl0 HWHGPOPMAIMI0O W3 HECKOJBKUX HMCTOYHHUKOB, TPAaMOTHO UCIOIB30BaTh
MOHATUMHBIN annapaT OUOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne i/m Kontpoabnbie | IlpakTuueckue
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypchl
bubnuorexa [JOK
1 b 2 :
MIOJIOTIL TEalk Hayrka 0 05 https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
2 XK 1 0 0
HIBBIC CHCTENBLIT X Oprafisatutt https://m.edso00.ru/7f41c292
3 XUMUYECKUN COCTaB M CTPOCHHUE KIIETKU 8 0 1 Bubnmorexa LIOK
P https://m.edsoo.ru/7f41¢c292
but6mmorexa [IOK
4 K 6 0 0
HSHEACHTCIBHOCTD KICTIRR https://m.edsoo.ru/7f41¢c292
5 Pa3mHOXkeHME U HHAMBUAYATbHOE Pa3BUTHE 5 0 1 bubnuoreka [IOK
OpTraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencTBeHHOCTh M UBMEHUYMBOCTh 8 0 15 bubmmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bu6mmoreka [JOK
OHMOTEXHOJIIOTHHU https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
P 1
8 CICPBHOC BpeMA 0 0 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 4
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11 KIIACC

KoJsu4vecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne ni/m Kontpoabubie | IpakTuueckue
NMPorpamMmsbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
bu6mmoreka [IOK
1 1
BOMFOHOHHAS GHOTOTHS o 0 https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 9 0 05 bubnuorexa LIOK
Bemite ' https://m.edsoo.ru/7f41cc74
3 Obra VKAWL . 5 0 1 but6mmoreka [IOK
DTAHHIMEL 1 Okpysaromas cped https://m.edsoo.ru/7f41cc74
but6mmorekxa [IOK
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 0 0 https://m.edsoo.ru/7f41cc74
but6mmorekxa [IOK
5 P 2 0 0
CICPBHOC BpeMi https://m.edsoo.ru/7f41cc74
BIIEE KOJIMYECTBO HACOB I1
OBbI] OJI CTBO YACOB I10 34 0 95

[NPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

* buonorus, 11 xrace/ [Naceunnk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /Tlox pen.

[Taceunuka B.B., Aknmoneproe obmectBo «M3aatensctBo «IIpocBemnieHuey

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA
OEJIEPAJIBHAS PABOYAS ITPOTPAMMA CPEJJHEI'O OBIIET'O OGPA30OBAHUIA

BUOJIOI'UA (6a30Bsrit ypoBeHs) (st 10—11 kitaccoB 00pa3oBaTeIbHBIX OpraHU3AIINIMA)

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://neofamily.ru/

https://resh.edu.ru/subject/5/11/
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