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IHHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl 1O OHOJIOTUM TEOPETHUECKYIO OCHOBY ISl OTPEACICHUs
MOJX0A0B K (popMUpOBaHHIO coJepkaHus YydeOHOro mpenmera «buonorus» cocraBuwin:
koHnenrtyanbable nosioxkeHnss @I'OC COO o B3auMOOOYCIOBICHHOCTH IENEH, COJEpKaHMUS,
pe3ynbpTaToB 0OydeHUss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXEHHUS 00
Oo0MmMX HEeTsIX W MPUHIUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero obpaszoBanus B Poccuiickoit denepannn, a TakKe MOJIOKEHUS O crienu(uKe OUOJIOTHH,
e 3HAYCHWU B TO3HAHWM >KMBOH IMPHPOJBI M OOECIICYCHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmrectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSIM, OMPEEIICHBI OCHOBHBIE (DYHKIIUU TTPOTPaAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma no Ouosioruu Aa€T MpecTaBIeHUE O 1eNsX, 00 001Iel cTpaTeruu ooydeHus,
BOCIIMTAHUS W DPa3BUTUs OOy4aromuxcs cpencTBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 00sA3aTENbHOE MPEIMETHOE COJEpKAHHUE, €r0 CTPYKTYPY, pacmpeelieHHe I10
pa3zgenaM M TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3Y4YEeHHUs y4yeOHOro marepuana ¢
yU€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JJOTMKH 00pa3oBaTEIbHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaIOIINXCS.

B mporpamMe 1O OHOJOTHH TaKXKe YYHTHIBAIOTCS TpeOOBaHUS K IUTAHUPYEMBIM
JUYHOCTHBIM, METAlpEAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (popMHUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHHOU JEATEIHHOCTH/YIEOHBIX NEHCTBHI 00YJarONIUXCs 0
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B nporpamme no 6uonorun (10—11 xmaccel, 6a30BbIi ypOBEHb) pealM30BaH MPUHIIMII
MIPEEeMCTBEHHOCTH B H3Y4YeHHU Ouosioruu, Omaromapss 4eMmy B HeW MpocMmaTpuBaeTcs
HaIpPaBJIEHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, ILIEHHOCTHBIX  OpPUEHTAIMi  JMYHOCTH, SKOJOTHYECKOrO  MBIIUICHHUS,
MpPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOILIEHHEM K OKpYKarouei
npupoaHoii cpene. [losTomy Hapsiay ¢ u3ydeHHEM OOIIEOHMOJIOTMYECKUX TEOPHd, a TakKe
3HAHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINUX B HUX
MPOLIECCOB B IMPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYCHHBIX
3HAHWUN B IOBCETHEBHOM JKU3HU JJISl PEIlIeHUs MPUKJIAJHBIX 33/1a4, B TOM YHCIe: MPOo(QUIaKTUKU
HACJIEICTBEHHBIX  3a00JIEBaHUN  4YelIOBEKa, MEIUKO-TEHETUUYECKOTO  KOHCYJIbTUPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKH 11€TIECO00pPa3HOTO MOBEACHHS B OKPY)KAIOIIEH MPUPOJHON cpene,
aHaJlM3a BIMSHUSL XO3AWCTBEHHOM [EATENBHOCTH YEJIOBEKa HA COCTOSHUE MPHUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJAHON HAMpPaBJIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MPOAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUM JUIsl pelIeHuUs
OJIHO M3 aKTyaJbHBIX 33Jla4 MIKOJHLHOTO OMOJIOTUYECKOTO 00pa30BaHus, KOTOpas MPEAINoiaraet
dbopMupoBaHHe y OOYYarOIIUXCSI CHOCOOHOCTH aalTUPOBATHCS K H3MEHEHHSM JHMHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHUs 3aHUMaeT BaxHoe MmecTo. OHa
obOecrieunBaeTr (GopMupoBaHHe y OOy4alOUIUXCsA NPEACTABICHUNH O HAyYHOW KapTHHE MUPA,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil U DHBOJIOLMHU, CO3MAET YCIOBHUS Ui TO3HAHUS 3aKOHOB >KHUBOH TMPHUPOJIHI,
¢dopmupoBaHusa (YHKIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOTO M Oe3omacHoro obpasza
KHU3HU, IKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIICHUS K )KUBOM MPUPOJIE U YETIOBEKY.

Bonpimoe 3HaueHune OWONIOTHS WMEET TakKXKe [UIsl pEIIeHUs BOCIHUTATENbHBIX U
Pa3BUBAIOIIMX 3aJa4u CpeHero oouiero oOpa3oBaHus, conuann3anun oOyqaromuxcs. M3yuenue
ouosorun oOecrieunBaeT YCIIOBHS TUIst (hopMupoBaHUS HMHTEJUIEKTYalbHBIX,
KOMMYHHKAITMOHHBIX W WH(GOPMAIIMOHHBIX HABBIKOB, ICTETHUUYECKON KYIbTYpBI, CIIOCOOCTBYET
MHTETparui OMOJIOTHYECKUX 3HAHUU C TPEICTABICHUSMHU U3 JPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpadun. HazBaHHbIe MON0KEHUS O MPeAHA3HAYEHUN Y4eOHOTO



npeamera  «buosoTHs» COCTAaBWIIM OCHOBY Ui OIPENENCHUs IMOAXO0J0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COJIEPKAHUS, IPEACTABICHHOTO B IPOTpaMMe 1o OHOJIOTHH.

OTt60p coxepkanus yueOHOTO TIpeameTa «brosiorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH
C MO3HMLHUHI KyJIbTYPOCOOOPA3HOTO MOIX0/a, B COOTBETCTBUU C KOTOPHIM 00YYaIOIIHeCs T0JIKHBI
OCBOUTbH 3HAHMS M YMEHHS, 3HAUYUMbIC Uil (popMUpOBaHUs OOMIEH KyIbTYpBl, OTNPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpOJHON cpene, BOCTpeOOBaHHBIE B
MTOBCETHEBHON KU3HU U MPAKTUICCKOU JesTebHOCTH. Oco00e MeCcTO B ATOW CHCTEME 3HAHWUI
3aHUMAIOT D3JEMEHTBHI COJCpPXKAaHMSA, KOTOpPbIE CIY)XaT OCHOBOH st  (OPMHPOBAHUS
MIPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OPHUEHTAIX JINYHOCTH, CTIOCOOCTBYIOIIUX I'yMaHH3AIMHA OMOJOTHYECKOTO 00pa30BaHMUsL.

CrpykTypupoBaHHE COJiepKaHusl y4eOHOro MaTepuana B IpPOrpaMMe 10 OHOJIOTUU
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS] 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W DSBOJIOLMHM. B cOOTBETCTBMM C 3TUM B
CTPYKType ydyeOHOTro npeamera «buosiorus» BbIIENEHbI CIENYIOIINE COJIepKaTeNbHbIE JTUHUU:
«buonorus kak Hayka. MeTo/ipl HAy4HOTO NO3HaHUs», «KieTka kak Ouosiorndyeckas CUCTEMay,
«Opranusm Kak Oouosiornueckas cucteMay, «CucteMa U MHOTOOOpa3ue OpraHuuecKkoro Mupay,
«OBOJIIOLINSL JKUBOU MPUPOJIBI», « IKOCUCTEMBI M MPUCYIITUE UM 3aKOHOMEPHOCTI.

Henp u3yuenus yuebHoro npeamera «buosiorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
OOYyJarOIMMHUCS 3HAHUSAMH O CTPYKTYpHO-(QYHKIIMOHAJILHOW OpraHU3AIMHU >KUBBIX CHCTEM
pPa3HOro paHra u NpuoOpeTeHrne YMEHNN MUCTIOJIb30BaTh 3TH 3HAHMS JUIsl TPAMOTHBIX JICUCTBUHN B
OTHOIIIEHUH 0OBEKTOB JKHBOU MPUPOJIBI M PEUIECHHUS PA3TUIHBIX )KHU3HEHHBIX MPOOJIEM.

Joctmxenne uenu usydeHus ydeOHoro mnpenmera «buonorusi» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PelIeHnEM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OO0YYarOMIMMHCS CHUCTEMbl 3HAHUH O OHOJIOTUYECKUX TEOPHUSIX, YUCHMSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiax, CIYXallUX OCHOBOM sl (popMHpOBaHUS
MIPEJICTaBJICHUM O EeCTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAay4YHOIO TO3HaHUS,
CTPOEHUHM, MHOTOOOPa3MH U OCOOEHHOCTSIX >KMBBIX CHCTEM pa3HOTO YpPOBHS OpraHU3alluH,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSAX B OMOJIOTUY;

(dbopmupoBaHre y OOy4alOUIMXCSl MO3HABaTENIbHBIX, MHTEUIEKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH B Ipolecce aHalIMu3a JaHHBIX O MYTSIX Pa3BUTHUSI B OMOJIOTMH HAy4YHBIX B3IJISIOB,
UJeH U MoAX0JI0B K U3YUEHHIO JKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Yy OOydarommxcsi oOmel KyiabTypbl, (YHKIMOHAJIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPa >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUI U OTIBITA, MOTYYCHHBIX IPH U3YYEHUU OHOJIOTHH;

(dbopmupoBaHue y oOy4aromMXcs YMEHUN WIUTIOCTPUPOBATH 3HAYEHHE OMOJIOTMYECKUX
3HAHUA B TMPAKTUYECKOW JESITETbHOCTH YENIOBEKa, PAa3BUTUM COBPEMEHHBIX MEIULUHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHHS YEJIOBEKOM >KHUBOW MPHUPOJIbI,
HE00X0IMMOCTH OEpPEKHOTO OTHOIICHHS K HEeW, COOMIOICHHUS STHUYECKUX HOPM TpU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE IIEHHOCTH OMOJIOTMYECKUX 3HAHUU JUISl TIOBBIIIECHUS YPOBHS SKOJIOTHYECKOMN
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHS;

MPUMEHEHHE MPHOOPETEHHBIX 3HAHUN U YMEHUIN B MOBCEIHEBHOM KU3HH ISl OLEHKU
MOCIIE/ICTBUI CBOEHM JEATENbHOCTH MO OTHOIIEHUIO K OKpYXarllel cpenae, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBaHME U COOIOIEHUE MEP MPO(UITAKTUKY 3a00IeBaHU.

B cucteme cpennero obmiero oopazoBanus «buosorus», uzydaemas Ha 6a30BOM ypOBHE,
SBISETCA O00s3aTeIbHBIM Y4Y€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpPEeIMETHOW o0mactu
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

Jnst u3yueHust 6nosioruu Ha 0A30BOM YPOBHE CpeHEro 00Iero oOpa3oBaHUsl OTBOIUTCS
68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hezeno), B 11 kmacce — 34 yaca (1 gac B Hezenro).

COJEPKAHUE OBYYEHUA



10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTHH C OOILIECTBEHHBIMH, TEXHHUECKUMH U JPYTUMH
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W mpaBoM. Ponb Ouonoruu B
(dbopMUpPOBaHUN COBPEMEHHOW HAYy4YHOU KapTHHBI MUpa. CHcTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HaHUS )KUBOW MTPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONIMCAHNUE, U3MEPEHUE,
KJIaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

Ioprpersl: Y. Japsun, I'. Mennens, H. K. Konbuos, k. Yorcon u ®@. Kpuk.

Tabauie! u cxembl: «MeTo/ bl TO3HAHUS )KUBON TPUPOIBD).

JlabopaTopHble U NPaKTH4YEeCKUE PadOThI:

[Ipaktnueckas pabota Ne 1. «Mcrnosp30BaHue pa3iMYHBIX METOJOB MpPU H3Y4YEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPraHU3ALMSL.

XKusble cuctembl (OMOcHCTEMBI) Kak IpeaMeT U3ydeHus Ouojoruu. OTivyuue KUBBIX
CUCTEM OT HEOPTaHUYECKOUW MPUPOIBI.

CpoiicTBa OmocucTeM M WX pa3HOOOpa3ue. YPOBHHU OpraHu3alMd OMOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIIIUOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOreo1IeHOTHYECKHI ), OMOChEPHBIH.

JdemoHcTpaumnu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKUA JKU3HU», «YPOBHU OpraHU3ANMH KHBOU
MIPUPOIBI».

O6opynoBanue: moaens Mosekyasr JJHK.

Tema 3. XuMUYeCKHUii COCTAB U CTPOEHHUE KJIETKH.

XUMHUECKUI  cocTaB  KIETKHM.  XUMHUYECKHE  JJIEMEHTBI:  MaKpOJIEMEHTHI,
MHUKpO3JIeMeHThl. BoJia 1 MUHepabHbIE BELECTBA.

@OyHKIMM BOJIBl U MHUHEpaJbHBIX BellecTB B KieTke. llojnepiaHue OCMOTHYECKOro
OanaHca.

benku. CoctaB u cTpoeHne 06e1KkoB. AMMHOKHUCIOTEI — MOHOMEpBI OenkoB. Hezamennmsie
U 3aMEHMMbI€ AaMUHOKUCIOTHL. AMMHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl O€IKOBON
MOJIEKYJbl (TIepBUYHAs, BTOpPUYHAs, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIUU OEIKOB.

@depMeHTbl — Ouosioruyeckue karanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyoctpatHas  crnenuduuHocth. Kodepmentsl. Butamunbl.  Omimuust  (pepMEeHTOB  OT
HEOPraHMYeCcKUX KaTajlu3aToOpPOB.

VYraeBojpl: MOHOcaxapuabl (IJIOKO3a, pubo3a U J1e30KCUpub03a), JUcaxapubl
(caxapo3a, JaKkTo3a) W IoJucaxapuabl (Kpaxmals, TJMKOIeH, IeJUl0j03a). buosnormueckue
(GYHKIMU YTIIIEBO/IOB.

Jiunuapl:  Tpurnuuepuasl, (pochommnuapl, crepounsl. I'mapodmibHO-rHAPO(YOOHBIE
cBoiictBa. buonornueckue GpyHknuu nununoB. CpaBHEHHE YIIeBOJOB, OSIKOB U JMIUAOB KaK
HCTOYHHUKOB SHEPTUH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykieotuasl — MOHOMEpBI HyKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknuu /IHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
byHKIMH.

Huronorua — Hayka o kierke. KietouHas Teopus — nmpuMep B3aUMOJEHCTBUS HIEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.



Knerka kak nenocrHas xuBas cucrema. O01re Npu3Haky KIETOK: 3aMKHYyTasl Hapy»KHas
MeMmOpana, mojekynsl JJHK kak reneTnueckuii anmapar, CucTeMa CUHTe3a Oenka.

Tumbl KJIETOK: SyKapHOTHYecKas U mpokapuotudeckas. OcoOEHHOCTH CTPOEHUS
npoKkaproTHUecKor kieTku. Kierounas crenka Oaktepuil. CTpoeHHne 5yKapHOTHYECKOHN KIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[loBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAIMKC, UX (PYHKIMH.
[Tna3marnyeckass memOpana, e€ cBoictBa W (yHkumu. llurommazma u €€ OpraHOMIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [loryaBToHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPHUH, IIacTUipl. lIpomcxoxaeHne MHUTOXOHIAPUN M IIACTUI.
Bunpl muitactun. HememOpaHHbIe OpraHOU/IbI KIIETKH: pUOOCOMBI, KJI€TOUHBINA IIEHTP, HEHTPHUOJIH,
PECHUYKH, KIyTUKH. DyHKIIUN OpraHou0B KJIeTKU. BritoueHus.

SAnpo — peryasTopHblii eHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiasma,
XPOMAaTHH, SPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEMIECTB B KIIETKE.

JdemoHncTpaumnu:

Hoptpetst: A. Jlesenryk, P.T'yk, T.lIBann, M. lllneiinen, P. Bupxos, k. YoTcon,
@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

/lnarpammel: «Pacnpenenenne XMMHUYECKHMX OJEMEHTOB B  HEXHBOW  IPHUPOJIEN,
«PacrnpeeneHne XUMUYECKHX JIEMEHTOB B )KMBOM TIPUPOJIEN.

Tabmuubl u cxembl: «llepuogudeckass TaOnuIa XUMHUYECKHX 3JEMEHTOB», «CTpoeHHe
MOJIEKYJBI BOJbI», «bruocunTes Genka», «CTpoeHne MoJeKkyisl 6enka», «CTtpoeHue pepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsr AT®», «CTpoeHHe 3yKapHOTUYECKOM
KIeTKn», «CTpOoeHuEe >KUBOTHOM KIETKW», «CTpO€HHE pacTUTENIbHOW KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIETKW», «CTpOEHHE sApa KIETKH», «YTIEBOIABD, «JIMIUIbI».

OO06opyoBaHue: CBETOBONH MHKPOCKOI, O0OpYyJOBaHHWE IJIA TMPOBEICHUS HAOIIOICHUM,
M3MEpEeHuH, HKCIEPUMEHTOB, MUKPOIIpENnapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTUYecKue padoTbi:

JlabopaTtopnast padora Ne 1. «M3yueHne KaTaIMTHYECKOW aKTUBHOCTH ()epMEHTOB (Ha
MpUMepe aMuIa3bl WK KaTajaasbl)y.

JlaGopatopHass pabota Ne 2. «l3ydyeHwe CTpOeHHS KJICTOK pPACTCHHM, >KMBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKHU.

OOmeH BemiecTB, WJIM MeETa00Iu3M. AccuMuWsAnus (IJIaCTHYECKUH OOMEH) W
TUCCUMUIISALUSA (PHEpreThuecKuii 0OMeH) — JIBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPAHEHUs BELIECTB M SHEPTUU B MIOHUMAHUHM METa00Iu3Ma.

Tumnber oOMeHa BemecTB: aBTOTpOGHBIN U rereporpodHsbiid. Pons ¢epMeHTOB B 00MEeHE
BEIIECTB U MPEBPAILIEHUU SHEPTUU B KIIETKE.

@®ortocunre3. CpetoBas u TeMHOBass ¢a3bl (Qorocunreza. Peakuuu (oTocuHTE3A.
DddextuBHOCTH PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYyIoIue OakTepun. 3HaUY€HUE XEMOCHHTE3a IS JKU3HU Ha
3emue.

DHepreTudyeckuii oOMEeH B  KiIeTKe. PacuiernsieHwe BeUIECTB, BBIJCICHHE U
aKKyMyJTUPOBAaHHE SHEPTUHU B KIIETKE. DTallbl YJHEPreTudeckoro oomena. [ nukonus. bpoxkenue u
ero Buabl. KucmopogHoe oOKucCIeHHME, WM  KJIETOYHOE JbixaHue. OKUCIUTENhHOE
dbochopumpoBanue. DPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakium matpuuHoro cunte3a. lenernueckas wunpopmanus u JHK. Peanmzanums
TeHeTUYECKON MHQOpMaIK B KIETKe. [ eHeTHYecKuid KoJ M ero cBOoWcCTBa. TpaHCKpHUMIHS —
Matpuunblii cunte3 PHK. Tpancnsauus — 6uocunres 6enka. Jransl TpaHciasuuu. KoaupoBanue
aMHHOKHUCIIOT. Posib pubocoMm B GruocunTe3e Oernka.



Hexnerounsie ¢opmbl xku3Hu — BHpychl. Mcrtopus otTkpwitusi BupycoB (/.
W. NBanoBckuit). OCOOEHHOCTH CTPOSHUS W JKU3HEHHOTO IIMKIA BUPYCOB. bakrepuodaru.
Bonesnu pacteHuii, )KUBOTHBIX M 4YeJIOBEKa, BhI3bIBaEMbIe BUpycaMu. Bupyc ummyHonedumnura
genoBeka (BUY) — Bo30ymurens CIIM[la. OOpaTHasi TpaHCKpHUNIH, peBEepTa3a M HHTErpasa.
[IpodunakTuka pacnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUI.

JdemoHncTpaumnu:
IMoprpetsr: H. K. Konsuos, . N. UBanosckuii, K. A. Tumupsses.
Tabmuier ~ w cxemsl: «Tumbl  muTanwmsy,  «Merabomuzm»,  «MUTOXOHIPHSY,

«QHepreruueckuii oomen», «Xmnopormiact», «Dotocuntes», «Ctpoenune JJHK», «Crpoenue u
dyHKIIMOHMpOBaHWe TeHa», «CuHTes Oenka», «[‘eHermueckuiét  kom», «Bupych»,
«bakrepuoparn», «Crpoenme wu ku3HeHHbIH 1wmka Bupyca CIIM/la, OGaxrepuodaray,
«Perumukarus JTHK».

O6opynoBanue: Mogenu-anmnkauuu «Yasoenune JIHK u Tpanckpunuus», «buocunres
oenka», «CTpoeHune KieTkn», Mojensb cTpykTypsl JJHK.

Tema 5. PasMHoKeHHe U MHANBHIYAJbHOE Pa3BUTHE OPTraHNU3MOB.

Knetounslii mmki, uan >kKM3HEHHbIM LUK KieTku. MuTepdaza u mwuros. I[lpoueccsl,
nportekamomue B uHTepdaze. Pemnmukanus — peaknuss marpuuHoro cunreza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTHUIL. JMIUTOMAHBIA W TAaUIOUIAHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonornyeckre OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHu3MOB.

Hlenenune xietku — muto3. Cramgum murtosa. [Ipoueccel, mpoucxonsiue Ha pas3HbIX
cTaIusaX MUTO3a. Bronornyeckuii CMBICII MHTO34.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXEHHUS OpraHu3MoB: Oecrmosioe u mojioBoe. Buuel 6ecronoro
Pa3MHOKEHHUSI: JIeJICHHE HaJBO€, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOpOOoOpa3zoBaHUeE,
BETr€TaTUBHOE Pa3MHOKEHHE. VICKYCCTBEHHOE KIOHMPOBAHHWE OPraHU3MOB, €r0 3HAYEHHUE IS
CEJICKILUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHNS OT OECTOJIOrO.

Meiio3. Craguun Mmeiiosa. IIporeccel, npoucxoasimue Ha craausx menosa. [loBenenue
XpoMocoM B Meiio3ze. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaUEHUE MeEH03a.

I'amerorenes — mporuecc 00pa3zoBaHusl MOJOBBIX KIETOK Y dKUBOTHBIX. [10JI0BbBIE JKene3bl:
CEMEHHHUKU M sSM4YHUKHU. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX KJIETOK — raMeT (CIepMaTo30uj,
giilleKsieTka) — crhepMaroreHe3 W oBoreHe3. (OcOOEHHOCTH CTpOEHUS SHIEKICTOK W
cnepmaTto3onaoB. Omnonorsopenue. Ilaprenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHe3). OMOpHOHAIbHOE pPa3BUTHE (IMOPHOTEHE3).
Ortanbel 3MOPHOHATIBHOTO PA3BUTHUS Yy MO3BOHOYHBIX >KMBOTHBIX: JIPOOJIEHWE, TacTpYIIsIus,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHATIBHOTO PA3BUTHS: MPIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPraHU3MOB, (aKTOPBI, CIIOCOOHBIE
BbI3bIBaTh BPOKJIEHHBIE YPOCTBA.

Poct u pazButue pacrennii. OHTOreHe3 LBETKOBOI'O PACTEHUs: CTPOCHUE CEMEHU, CTaUN
pa3BUTHSL

JdeMoHcTpanum:

TaOnuiel 1 cxembl: «@OpMbI pa3MHOKEHHS OPraHU3MOBY, «/[BOItHOE OIIIOAOTBOpEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHHUE pacTeHUil», «JlemeHue KIeTKH
Oakrepuit», «CTpoeHHE TMOJIOBBIX KJIETOK», «CTpoeHHEe XpOMOCOMBI», «KIeTOUHBIN LUKI»,
«Permmmukanusa JJTHK», «Muros», «Meiio3», «IIpsMoe n Hempsamoe pazButue», «l'amerorenes y
MJIEKOTIMTAIOIINX U YeJI0OBEKa», « OCHOBHBIE CTaIUU OHTOTEHE3A».

Oo6opynoBaHue: MUKpPOCKOT, MHUKponpenapaTsl «CrnepMaTo30u/bl MIIEKOIMHUTAIOLIETO»,
«Slifnexnerka muekonurampomero», «KapuoknHe3 B KiIeTKax KoOpellka JyKa», MarHUTHas
Mojienb-anmuKkanus «Jlenenue knerkny», moaens JJHK, Monens meradaznoit XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:




Jlaboparopuas padota Ne 3. «HabmoaeHre MUTO3a B KJIIETKaX KOHYMKA KOPEITKa JyKa Ha
TOTOBBIX MHUKpOIIpEnapaTaxy.

Jlaboparopuass pabora Ne 4. «/3ydeHuwe CTPOCHHSI TIOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIIpernaparax.

Tema 6. HacieAcCTBEHHOCTh U U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer w 3agaum reHetuku. FMcropus pas3BuTus TreHETUKU. Ponp muTosioruum u
AMOPHOJIOTUN B CTAHOBJICHUH T€HETHKHU. BKIIa pOCCUUCKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHeTHKUA (TUOPUAOJOTUYECKUN, UUTOTCHETHUYECKUH, MOJICKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHUE OHATHUS. [ eHeTHYecKass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEeIIUBaHUM.

3aKOHOMEpPHOCTH  HAClIeJJOBaHUs  MPU3HAKOB,  ycTaHoBlIeHHble [. Menaemnem.
MonorulOpuaHOe CKpelrBanue. 3aKoH eMHO00pa3us THOPUIOB repBoro nokoJsienus. [IpaBuso
JTOMUHUPOBaHUS. 3aKOH paculieryieHus npu3HakoB. [mmore3a umcrtoTel ramer. [lomHoe u
HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe CKpelmMBaHWE. 3aKOH HE3aBUCUMOTO  HACIEJIOBAaHUs  IPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI IUTUOPUAHOTO CKpENIMBaHUs. AHAIU3UPYIONIEEC CKPEIIMBaHUE.
Hcnonp3oBanme aHATTM3UPYIOMIETO CKPEIIUBAHUS IS ONIPEACIICHUS] TEHOTHIIA 0COOM.

CuerieHHoe HacienoBaHue mpu3HakoB. Pabora T.Moprana 1o CHEIUIEHHOMY
HACJIeIOBaHUIO reHOB. HapylieHne cuenienns TeHOB B pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOPUSI HACIEICTBEHHOCTHU. | eHeTHUeCKrEe KapThl.

I'enetuka nmomna. XpoMOCOMHOE ONpeaeeHue noja. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
l'omorameTHble W rereporameTHble OpraHu3Mbl. HaclienoBanue NpHU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

WUsmenunBocTh. Buasl WM3MEHUMBOCTH: HEHACJICACTBEHHAs M HacJieACTBeHHas. Poib
Cpembl B HEHACJIECJACTBEHHOM  W3MEHUMBOCTH.  XapaKTePUCTHKA  MOAM(PUKAIMOHHOU
W3MEHYMBOCTU. BapuanumoHHBIA psig W BapualMoHHas KpuBas. Hopma peakuuu mnpu3HaKa.
KonnuecTBeHHbIE M KAayeCTBEHHbIE TNPU3HAKM U UX Hopma peakuuu. CBoiicTBa
MOTU(DUKAITMOHHOW U3MEHYHBOCTH.

HacnencTtBenHas, Wi reHOTUIIMYECKAsl, U3MEHYMBOCTh. KoMOMHATHBHAS H3MEHUYUBOCTD.
Meiio3 W TMOJOBOM TpoOlleCC — OCHOBAa KOMOWHATHBHOW W3MEHUYMBOCTH. MyTalmoHHas
n3MeHYuBOCTh. Kiaccudukanus Myranmii: TreHHbIE, XpOMOCOMHBIC, IeéHOMHBIe. YacTtoTa W
NPUYMHBI MyTaluid. MyrtareHHbie (akTopbl. 3aKOH TOMOJIOTUYECKHUX PSAOB B HACIICICTBCHHOM
n3meHunBocty H. 1. BaBunosa.

BuesnepHas HacineACTBEHHOCTh U U3MEHUYHUBOCTD.

I'eneruka denmoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOJIbl I'€HETHKH YeEJIOBEKA:
TeHEealOTUYeCKUi, ONM3HELUOBBIM, IMTOrCHETUYECKHH, OHOXMMHYECKUN, MOJEKYJISIPHO-
reHetndyeckuii. COBpPEMEHHOE OIpeeICHue T€HOTHIIA: IMOJHOTEHOMHOE CEKBEHHPOBAHME,
TEHOTHIIMPOBAaHKE, B TOM umcie ¢ nomoiibio IT[P-ananmu3a. HacnencrBeHHbie 3a00JeBaHMs
YelloBeKa: TEHHbIe Ooyie3HH, OO0JIE3HM C  HACJICACTBEHHOW  IPEAPACIIOIOKEHHOCTHIO,
XpoMocoMHbIe OonesHu. ComaTuyeckue M TeHepaTHBHbIE MyTanuu. CTBOJOBBIE KIIETKU.
[TpuHIMMIEI 310pOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKYA U JIEYCHUS] TeHETHUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYNbTUPOBAaHUE. 3HAUCHHE MEAMIIMHCKOW TEeHETHKU B
MPeIOTBPAILIEHUH U JICYSHUU TeHETUYECKUX 3a00JIeBaHNI YeIOBEKa.

JdeMoHcTpanum:

Hoptpetst: I'. Menaens, T. Mopran, I'. ne ®pusz, C. C. YerBepuxon, H. B. Tumodees-
Pecosckuii, H. . BaBuos.

Tabnuiel 1 cxembl: «K MOHOTHOPUIHOE CKPEIIUBAHUE U €r0 IUTOTCHETUYECKAsk OCHOBAY,
«3aKOH pacHIeIUVIeHUs] M €ro UUTOTEHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemuBanue», «lluTomornyeckne OCHOBBI JAUTHOPUAHOTO CKPEIIUBAHUSY,
«Merno3s», «B3auMoaeiCTBUE ajUIENIbHBIX T'€HOBY, «I'€HETUYECKUE KAPThl PACTEHUH, )KUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACIENOBAHHUS, CUEIUIEHHOTO C TOJIOM»,




«KapuoTunbl YenoBeka ¥ IKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukanuoHHas
M3MeH4YMBOCThY», «HacnenoBanue pesyc-akropay, «'eHeTnka rpymnm KpoBu», «MyTanuoHHAs
U3MEHUYUBOCTD.

Ob6opynoBanue: Mojenu-anmnkanu  «MoHoruOpuaHoe ckpeuuBanue», «HemomHoe
JOMHMHUpOBaHUue», «urunOpunHoe ckpemmBanue», «llepexkpéct Xpomocom», MHUKPOCKON U
Mukponpemnapar «/po3zodunay (Hopma, myranuu (GOpMBI KPbUTLEB M OKPACKH Teja), repOapuit
«I'opox MOCEBHOW».

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

JIaGopatopHnast pabota Ne 5. «M3yueHue pe3ynbTaToB MOHOTHOPUIHOTO M IUTHOPUIHOTO
CKpEILMBAHUS Y IPO30(PUIIbl HA TOTOBBIX MUKpOIpEnaparax.

Jlaboparopuas padora Ne 6. «M3ydeHrne Mo IuPUKAIMOHHOW U3MEHUYNBOCTH, ITIOCTPOCHHE
BAPUALIMOHHOTO PsZia U BApUALIMOHHON KPUBOI».

Jlabopatopnast pabora Ne7. «AHaimM3 wmyranmwii y JApo30oduibl Ha TOTOBBIX
MUKpOTMpenaparax».

[Ipaktuueckas padota Ne 2. «CocTaBieHHE U aHAJIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknusi Kak HayKa M TMPOIECC. 3apOXKICHUE CEIEKIIMU U JOMecTuKanusa. Yyenue H.
. BaBunoBa 0 IeHTpax MPOUCXOXKICHHUS U MHOT0oOOpa3usi KylabTYpHBIX pacTeHuil. LleHTpsl
MIPOUCXOKACHUS JOMAITHUX KUBOTHBIX. COpT, TOpOJIa, IITAMM.

CoBpeMeHHBIC METOJIbI CeleKInh. MacCOBBI U WHIWBHUIYAIbHBIA OTOOPHI B CEJIEKIIUH
pacTeHud W KUBOTHBIX. OTIeHKa dKCTepbepa. bIu3KopoACTBEHHOE CKpPEIMBAHUE — WHOPHIUHT.
Uucrtas muuug. CkpenuBaHue YHUCTBHIX JHHWE. ['erepo3uc, wuiaM ruOpuaHas Ccuia.
HeponctBennoe ckpemuBanue — ayropuaunr. OtganéHHas rulpuauzanvs U e€ YCHEeXH.
HckyccTBEHHBIM MyTareHe3 M IMOJy4YEeHHE MOJUILIONJ0B. JIOCTHIKEHUSI CENIEKIUH PACTEHHI,
KUBOTHBIX 1 MUKPOOPTaHHU3MOB.

buoTtexHosnorus kak oTpaciab MPOU3BOACTBA. ['€HHAs WH)KEHEpHUsA. IJTambl CO3JaHUA
pekomOunantHor JIHK wu Ttpancrennsix opranmsmoB. Kierounas wumxenepus. Kierounsie
KyJIbTypbl. MUKPOKJIOHAIBHOE Pa3MHOKEHHE pacTeHni. KiioHupoBaHue BBICOKONPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M ITHYeckue mpodiemel. MO —
TFeHEeTUYECKU MOIU(ULIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamu:

optpetsr: H. U. BaBuios, W. B. Muuypum, I'. /I. Kapneuenko, M. ®@. MBaHoB.

Tabauipl 1 cxembl: kapTa «LIeHTpBI MPOUCXOXKACHUSA W MHOTro00pa3zus KyJIbTYPHBIX
pactenuii», «llopoasl 1oMamIHUX )XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUui», «OTnanéHHas
rubpunmzamus», «Paborel akagemuka M. @. MBanoBay, «llomummongusy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsDKU TJIOJIOB M KOPHEIIONOB AUKUX (OPM M KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlaGopaTopHble M IPaKTU4YecKue padoThbi:

Dkckypcusi «OCHOBHBIE METOJbl U JOCTHUKEHHS CETIEKIIMU PACTeHUN U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, MIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA Y4acTOK, B TEIJIMYHOE
XO03SIICTBO, 1a00PAaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJIOHUOHHAA OMOJIOTUA.
[Ipeanochiiku BO3HUKHOBEHMS 3BOJIIOLMOHHON TEOPUHU. DBOIIOLMOHHAS TEOpus U €€
MeCTO B OMOJIOTHH. BiusiHME SBOIIOIIMOHHON TEOPHH HA Pa3BUTHE OUOJIOTUN U APYTHX HAYK.



CeugerenscrtBa sBomtonuu. [laneoHTosnorndeckue: IMOCIEAOBATEILHOCTh IOSIBICHUS
BUJIOB B MAJICOHTOJIOTMUECKON JIETONHCH, mepexoanbie Gpopmbl. buoreorpaduueckue: cxoIcTBO
U paznuune GayH u (Iop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJACTBA U pa3iuyus 3MOPUOHOB Pa3HBIX BUJIOB IMO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTWYHbIE, PYJUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXMMHUYECKHUE: CXOJCTBO MEXAaHM3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX ITYTEH Y BCEX OPraHU3MOB.

OpomoumonHas teopust Y. JlapBuna. Ilpeanochbliku BO3HMKHOBEHHS JIapBUHU3MA.
JIBIOKyIIMEe CHJIBI  OBOJIIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE TIpU
OTPaHUYECHHOCTH PECYpCOB, HEOIpeeiaéHHas HM3MEHYHMBOCTb, OOppOa 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust s3Bosroninu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkposostorus. [lomynsnus kak equHuIa BUAA U 3BOJIIOLUY.

JBuxymue cuibl ((pakTopbl) SBOJIIONMUA BUIOB B IpHpoje. MyTallMOHHBIN Ipolecc U
KOMOMHATHBHasT M3MEHUYMBOCTh. [lomymsivoHHble BONHBI M Jpeld reHoB. Mzomsiuus u
MUTPALIKSL.

EctectBennsiii oTOOp — HampaBisitomuil ¢aktop 3Boionud. DOpMBI €CTECTBEHHOIO
oTbopa.

[IpucnocobneHHOCT, ~ OpraHM3MOB  Kak  pe3yapTaT  3Boyiouuu.  [Ipumepst
MPUCTIOCOOIEHUH Y OpraHu3MoB. ApoMop(}o3bl U UANOAJANI TAIUH.

Bun u BumooOpaszoBanue. Kputepuu Buaa. OcHoBHble (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOrHIECKOe.

Maxpossomtonusi. @opMbl 3BOIONUEN: (QHUIIETHYECKAs, JUBEpPreHTHasi, KOHBEPreHTHasl,
napaiensHas. HeoOpatumocTs 3BOMIOLNN.

[Ipoucxoxxaenne  OT  HeCNEUUAIM3HPOBAaHHBIX  mpeakoB.  [Iporpeccupyromias
crienanu3anus. AJarnTuBHAs pajnualus.
JdemoHcTpaumnu:

[optperst: K. JIunnen, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K. M. bap,
2. I'ekkenb, @. Mromep, A. H. CeBepiios.

Tabmuiel  u cxembl: «Pa3BuTe OpraHmyeckoro Mupa Ha 3emie», «3apoJblin
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Dopmbl OOpbOBI 32  CYIIECTBOBAHUEY,
«EctectBeHHBIl  0TOOP», «MHOTOOOpa3we COPTOB pacTeHuit», «MHOrooOpasue IMopo
KUBOTHBIX», «[Tomymnsumy, «MyranuonHas U3MEHUYUBOCTDY, «ApoMop(o3bI»,
«Unmoanantaum», «OOmas aereHepauusy», «/Bmwkymue cunsl sBosonun», «Kapra-cxema
Mmapuipyra nyremectsus Y. Jlapsuna», «boppba 3a cymiectBoBanue», «lIpucrnocobieHHOCTD
opranu3mMoBy, «I'eorpaduueckoe Bu1000pa3oBaHuey», « IKOIOTHIECKOE BUI00OpA30BAHUE).

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIAMH OKPAack, HaOOp ILI0JI0B
u cemsH, kKoyekuus «llpuMepsl 3alIUTHBIX MTPUCIOCOONEHUNH Y IKUBOTHBIX», MOJEIb
«OCHOBHBIE HaINpPaBIICHUs 5SBOJIONUNY», O0BbEMHAas Mojaenb «CTpoeHHe TOJIOBHOTO MO3ra
MTO3BOHOYHBIX).

buoreorpaduueckass kapra mwupa, KoyuieKuus «DOpMbl COXPaHHOCTH HMCKOTAeMbIX
KUBOTHBIX U pACTeHMI», Mojenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE Mpenaparhbl
«Pa3Butne Hacexkomoroy», «PazBuTHe nArymkuw», MukpomnpemnapaT «/lposzoduna» (HOpMma,
MyTaluu GOPMBI KPbUIHEB  OKPACKH Tela).

JlabopaTopHble M IpaKTHYecKHe padoThI:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUJIOB 110 MOP(HOIOTUYECKOMY KPUTEPHUIO».

Jlaboparopnas pabota Ne?2. «OmucaHue TPUCITIOCOONCHHOCTH OpraHu3mMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KU3HU Ha 3emJie.
JloHayuHBIEe MPENCTABICHUS O 3apOXKACHUN KU3HU. HaydHble TMIOTE3bl BOSHUKHOBEHUS
KHU3HU Ha 3emuie: abMOreHe3 W MaHCHepMus. XUMHYecKas IBOJIIOLUS. AOHOTEHHBIH CHHTE3



OpraHMYECKUX  BEIIECTB M3  HEOPraHMYECKHX. OKCIEPUMEHTAJIbHOE  IOJATBEP)KIECHUE
XUMHYECKOH 3BoroIMK. HadanpHble 3Tanbel 6uonormueckoit ssosonuu. [unoresa PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYP M BO3HHUKHOBEHME MPOTOKIETKH. [lepBble KIETKH U UX
sBorOLMSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPraHU3MOB.

Pa3Butne xu3Hum Ha 3emiue no s3pam U nepuonam. Karapxeil. Apxeickas u
npoTepo3oickas 3pel. [lameosoiickas spa u €€ mepuoAbl: KEMOPUUCKHI, OPIOBUKCKUM,
CUJIYPUMCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHMN.

Me3o30iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas spa u €€ nepuoapl: MaJeOreHOBbI, HEOT€HOBbIN, aHTPOITOT€HOBBIM.

XapakTepucTuka KJIMMara U reoJIOTUYECKUX IpolieccoB. OCHOBHbBIE ATalbl 3BOJIIOLUU
pPacTUTENILHOTO W JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHWil MW >KMBOTHBIX. llosiBieHue,
pacuBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHu4eckoro MUpa Kak oTpaskeHue 3BooIuH. OCHOBHbIE CUCTEMATHUECKHE
TPYIIBI OPraHU3MOB.

DOBOJIOLMS  4YejoBeKa. AHTpPOIOJIOTHS Kak Hayka. Pa3BuTue mnpezacTaBieHUd o
MIPOUCXOXKICHUN YeloBeKa. MeToibl u3ydeHus: antpornorene3a. CxoAcTBa U pa3sinyMsl 4eIoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHHE YEIOBEKa.

JBuxymue cuibl (dakTopbl) aHTpororeHeza. HacneacTBeHHass W3MEHUHMBOCTh H
ecTecTBeHHbIN 0TOOP. OOIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TpYy/Aa, MBILIUICHUE,
pedb.

OcHOBHbBIE CTaJAMM U BETBU 3BOJIIOIMM YEJIOBEKa: aBCTPAJIONUTEKH, YelIoBEK yMeIbIi,
UYenosek mnpsmoxoasamuii, YenoBek HeaHaepTanbckuil, YenoBek pasymHbld. Haxonku
HCKOIAEeMBIX OCTaTKOB, BpEMs CYIIECTBOBaHHUS, 00JIaCTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

UYenoseueckne packl. OCHOBHBIC OOJBIIME Pachl: €BpOTICOMIHAs (€Bpa3uiicKas), HErpo-
aBcTpajioniHass  (dKBaTOopuajabHAasi), MOHTOJOWUIHAs  (a3uMaTCKO-aMEpUKaHCKasi).  YUepTsl
MPUCIIOCOOICHHOCTH MPEJICTaBUTENIE YENOBEYECKHX pac K YCIOBUSAM CYILECTBOBAHUS.
EnunctBo yenoBeueckux pac. Kpuruka pacusma.

JdemoHncTpaumnu:

[optpetsr: ®. Penu, JI. [Tactrep, A. . Onapun, C. Muwuiep, I'. FOpu, Y. JapBuH.

Tabauiel u cxeMbl: «Bo3uukHoBeHHe CoJIHEUHON CUCTEMbI», «Pa3BuTHE OpraHMuecKoro
mupay», «PactutenbHas kinerka», <«OKuBoTHas kierka», «lIpokapuotuyeckas KIeTKay,
«CoBpeMeHHasl CHUCTeEMa OpPraHUYecKOro Mupa», «CpaBHEHHME aHATOMUYECKUX YEpT CTPOCHUS
YelloBeKa M 4YeJOBEKOOOpas3HbIX 00e3bsiH», «OCHOBHBIE MeCTa IMaJeOHTOJIOTHUYECKUX HaXOJOK
MPEAKOB COBPEMEHHOIO 4YeloBeKay», «/lpeBHenmme moau», «/peBHue mrogn», «IlepBbie
COBPEMEHHBIE JIIOANY», «UeloBeuecKre pachbi».

Ob6opynoBanue: Mmynsku — «lIpoucxoxkaenue dyenmoBeka» (OIOCTBI  aBCTpaJIONUTEKA,
MUTEKAaHTPOIa, HeaHJepTalblla, KPOMAHbOHIIA), CIEHKUA WIH U300pakKeHHs] KAMEHHBIX OPYIHii
MepBOOBITHOTO 4YeJOBeKa (KaMHH-YOIIEphl, pyOuia, ckpebiia), reoXpoHOJorndeckas Talnuia,
KOJUIeKUIUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KMBOTHBIX U PACTEHUI».

JlaGopaTopHble M IPaKTU4YecKue padoThbi:

[IpakTuueckas padora Ne 1. «M3ydeHne HCKOMAeMbIX OCTaTKOB PACTEHHIA M )KUBOTHBIX B
KOJUIEKLIHSIX.

DKckypeust «IBOJIOIMS OPraHUYECKOT0 MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIH WIIN
KpaeBeI4ecKuil My3eil).

Tema 3. OpranusMsbl H OKpPYKaloIas cpeaa.

OKkojoruss Kak Hayka. 3ajadyd W pasfeibl dKOJIOTMU. MeToabl 3KOJOTHYECKHX
HCCIIEIOBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOMTaHMS ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3JYIIHAs,  IOYBEHHas,
BHYTPUOPraHU3MEHHAS.



Okonorudeckne ¢akropbl. Kinaccudurarus sKomorudeckux (akTopoB: aOMOTHUYECKUE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. JleliCTBHE SKOJIOTHYECKUX (PaKTOPOB HAa OPTaHU3MBI.

AbGuoTtnueckue  (aKTOpBL:  CBET, TEMIIEpPaTypa, BIAKHOCTh.  (DOTONEPHOAU3M.
[TpucnocobaeHns opranu3MoB K JICHCTBUIO aOMOTUYECKHUX (PAaKTOPOB. buoJornueckie puTMel.

buotnueckne ¢akropel. Buapl OHMOTHYECKHMX  B3aWMOJCUCTBUNA:  KOHKYPCHIIUS,
XAITHAYECTBO, CUMOMO3 1 ero ¢opmbl. [lapazutusm, Koomepamnus, MyTyalIn3M, KOMMEHCATN3M
(KBapTHpaHCTBO, HaXJI€OHMYECTBO). AMEHCAINU3M, HEUTpaiu3M. 3HaueHHe OUOTHYECKUX
B3aUMO/ICHCTBUI /1715 CYILIECTBOBAHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTHKU Nomyasauud. OCHOBHBbIE IOKA3aTENM IOMYJISILIUU:
YHUCJIEHHOCTb, IUIOTHOCTh, POXJAAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpanus. JuHamuka
YHCJIEHHOCTH MOMYJISLUU U €€ PeryIsiiusl.

JdemoHcTpaumnu:

Hoptpetsl: A. I'ym6onbar, K. ®@. Pynse, 3. I'ekkens.

Tabauiel 1 cxembl: kapta «IIpupoanbie 30HbI 3eMun», «Cpelibl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsiuun», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTU MOMYJISILIUU
uHpy3opun-Tydenbkn», «llumesslie nenm».

JlabopaTopHble U NPaKTH4YeCKUE PadoThI:

Jlabopatopuast padota Ne 3. «Mopdonoruyeckne OCOOCHHOCTH PAcCTEHUN U3 Pa3HBIX
MECT OOUTaHUS.

JlabopaTtopnast pabota Ne 4. «BnusiHre cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktrueckast padota Ne 2. «IToacYET MIOTHOCTH MOMYJISAIMN pa3HBIX BUOB PACTCHHIN.

Tema 4. CoolmiecTBa U 3K0JI0IHYECKHE CHCTEMBI.

CooOmectBO  opranusmMoB —  OwomneHo3. CTpykTypel — OWOIleHO3a:  BHIOBaf,
MPOCTPAaHCTBeHHAs, Tpoduueckas (rmuiieBasi). Buapi-momuHanThl. CBsI3M B OMOIIEHO3E.

DKoJIOTHYECKHE CHUCTeMBbl (PKOocucTeMbl). [loHsTHE 00 SKOCHCTeME W OHOTEeOIICHO3E.
OyYHKIMOHATIbHBIE KOMIIOHEHThl JIKOCHCTEMBI: MPOJIYLEHTHI, KOHCYMEHTBHI, PpPEIYyLEHTHI.
KpyroBopoT BemectB ¥ MOTOK PHEPruM B IKOcucTeMe. Tpoduueckue (MHIIEBBIC) YPOBHHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE MOKa3aTelNM 3KOCUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJIOTUYECKHE NHpPaMUIbl: MPOAYKIUH, YUCICHHOCTH, OuomMaccel. CBolicTBa
9KOCUCTEM: YCTOWYMBOCTb, caMOperysanus, pazsutue. Cykueccus.

[Ipupoanbie SKOCHUCTEMBI. DKOCHUCTEMBI 03€p U peK. DKOCHCTeMa XBOMHOIO WIIU
LIMPOKOJIUCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBI. buosoruyeckoe u
XO035IIICTBEHHOE 3HAaYEHHE arpO’KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak gaktop ycrolunBocTu 3KocucteM. CoxpaHeHne OHOIOTHYEeCKOTO
paszHooOpasus Ha 3emuie.

Yuenue B. U. Bepuaackoro o O6uocdepe. I'panuiipl, coctaB u CTpykTypa OuOC]epsl.
XKusoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouocdeprl Kak TriI00albHON IKOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopoTsl BemiecTB M OHMOr€OXMMHYECKHE ITMKIBI DJIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTh 6UoCchepsl. OCHOBHBIE OMOMBI CYIIH.

YenoseuectBo B Ouocepe 3emnu. AHTPONOTeHHble HU3MEHEHHMs B Ouocdepe.
['mo6anpHBIE HKONIOTUYECKUE TTPOOIEMBI.

CocymecTBoBaHHEe MpUpoabl U 4yenoBeuecTBa. CoxpaHeHue OHMOpa3HOOOpazus Kak
OCHOBa ycroiumBocTu Ouocdepbl. OcHOBa palMOHAIBHOTO YIPABIEHUS MPHUPOIHBIMU
pecypcamMu U UX HCTOIb30BaHue. JIOCTHKEeHNs OMOJIOTHU U OXpaHa MPUPOJIbL.

JdemoHcTpaumnu:

Hoptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. UI. Bepnanckuii.

Tabnuiel u cxembl: «Ilumessie nenmn», «bUOIIEHO3: cOCcTaB U CTPYKTypa», «I[Ipupoanbie
coobmectBay, «llemu mnuTanus», «Ikonormueckas nupamuaay, «buochepa u uenoBexy,
«JKocHCcTeMa MIMPOKOJIUCTBEHHOTO Jieca», «JKOCHCTeMa XBOWHOro iseca», «buoleHos




BOJOEMa», «ArpoueHo3», «lIpuMepHble aHTPOINOrE€HHbIE BO3JEHCTBUS HA IPUPOIY»,
«BaxHelmue UCTOYHHUKHU 3arpsi3HEHMs BO3JyXa M IPYHTOBBIX BOI», «llouBa — BakHeWas
cocrasisromas ouocheps», «PakTopsl Aerpaganuu nous», «IlapHukoBbIi a3hdexT», «PaKTOpHI
pazMoaKTUBHOTO 3arpsi3HeHus Onocheprn», «O0mas cTpykrypa ouocheps», «Pacmnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBINA 3KpaH Onochepbl», «KpyroBopoT yriepoma B OGuocdepey,
«KpyroBopot azoTa B Ipupoae».

O60opynoBaHue: MOJEb-alIUIMKAIIS «Tunuuneie OHMOLIEHO3BI», repbapuit
«PactutenbHble  coobuiecTBa»,  Kkowiekuuu — «buoneno3», «Bpemurtenun — BaxHEHIINX
CEJIbCKOXO3SMCTBEHHBIX ~ KYJIbTYp», TIepOapuu M KOJUIEKIMM pPACTEHUH U  IKUBOTHBIX,
IIPUHAJUIEKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIiaM 0JHOro Bujaa, KpacHas knura Poccuiickoin
@enepanyn, n300paKeHUS OXPAHIEMbIX BUIOB PACTCHUH M KUBOTHBIX.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA ITPOI'PAMMBLI [10 BHMOJIOTMM HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiaMBarlOTCS TpeOOBaHUA K pe3ylIbTaTaM OCBOEHUS
00yJaromuMUCs TPOrpaMM CpeHEero 00mero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
MpEAMCTHBIM.

JJUYHOCTHBIE PE3YJbTATBI

B cTpykType AUYHOCTHBIX PE3YyIbTATOB OCBOEHHUS Tpeamera «buonorus» BbIACICHBI
CIIEIYIOIIAE  COCTABIIAIONINAEG: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  IpakJIaHCKOM
WJCHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEACICHUIO,
HAJIMYME MOTHUBAIMU K OOydYeHHIO OHWOJIOTHH, IIeJCHANPABICHHOE pa3BUTHE BHYTPEHHUX
YOKICHUI JIMYHOCTH HA OCHOBE KIIFOUYEBBIX IIEHHOCTCH M UCTOPUYECKHX TPAIUIUN Pa3BHTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B
CBOCH  JCATCNILHOCTH  I[CHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TPUCYIIUMH  CHCTEME
OMOJIOTMYECKOTO 00pa30BaHMs, HAJIUYHE HKOJIOTHYECKOTO TPABOCO3HAHUSA, CIOCOOHOCTH
CTaBUTh IIEJU U CTPOUTD KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIC pe3yJbTaThl OCBOCHHUsS INpeaMeTa «BHOJOrus» JOCTUTAIOTCS B CIUHCTBE
y4eOHOM M BOCHHUTATEIBHOU JEATEILHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMH, HCTOPHYECKUMHU M JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MPUHSATHIMH B
oOIIecTBe MpaBHJIAaMH W HOPMaMH IOBEJCHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHUS,
CaMOBOCITUTAHUS U CaMOPA3BUTHS, Pa3BUTHS BHYTPCHHEH MO3WIMH JIMYHOCTH, MATPHOTHU3MA,
YBOKEHHSI K 3aKOHY M IPABOMOPSJIKY, YEIOBEKY TPyAa U CTaplIeMy MOKOJICHHIO, B3aMMHOTO
YBOKEHHsI, OCPEKHOTO  OTHOIIECHUS K  KYJIBTYPHOMY  HACICOUI0 W TPAJUIHAIM
MHOTOHAIIMOHAIBHOTO Hapoja Poccuiickoii denepariyu, Ipupoae U OKPYKAIICH cpele.

JIMYHOCTHBIE PE3YJIbTaThl OCBOCHHS y4eOHOTO TpenMeTa « BHoJIoTHs» J0KHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTHh OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTPCHHEH
MO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHCHTAIMid, IMO3UTHBHBIX BHYTPCHHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAAUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIIecTBa,
paciupeHe >KU3HEHHOTO OTbITa M OMBITAa JESITEIBHOCTH B MPOIECCE PeaTH3allii OCHOBHBIX
HaMpaBJICHUH BOCIIUTATEIbHOM J€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHUS

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3WIMU OOy4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIeHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX TpaB W OO0S3aHHOCTEW, yBa)KEHUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOU TBOPUECKOH AESITETbHOCTH MPH CO3JIaHUHU YI€OHBIX TPOCKTOB,
pelieHnn y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHITIOJTHEHHH OUOJIOTHYECKIX IKCIIEPUMEHTOB;



CIOCOOHOCTh OMPEAETATh COOCTBEHHYIO TIO3HMIMIO II0 OTHOIIEGHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHE YUYUTHIBATH B CBOMX JICWCTBUSAX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOKICHUSMHU, KYJIbTYPHBIMU IEHHOCTSIMU U COITUAIEHBIM
II0JIOKEHHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJIHEHUS Y4YEOHBIX,
[I03HABATENIbHBIX M HCCIIEJOBATENbCKUX 3a/1a4, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHHIO
OTIITOHEHTOB MPH OOCYKICHUH CITOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS,

TFOTOBHOCTb K TYMAaHUTapHOMN U BOJOHTEPCKON IESATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTh POCCUUCKON TPaKIAHCKOW MACHTUYHOCTH, MMATPUOTU3MA, YBAKCHUS
K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH INepel PoAMHON, rOpAOCTH 3a CBOM Kpal, CBOIO
Ponuny, cBO# s3bIK U KYJIBTYpY, IPOILIOE U HACTOSIIIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUWE K NPUPOJHOMY HACIEOUI0 M MaMSITHUKaAM MPUPOJIBL,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OILIEHMBAaTh BKJIAJl POCCUHCKHX YYEHBIX B CTAHOBJIIEHUE U pa3BUTHUE
OMOJIOTHH, TOHUMAaHMsI 3Ha4€HUs1 OMOJIOTUH B IO3HAHUM 3aKOHOB MIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00111eCTBa;

uaeiHas  yOeKIEHHOCTh, TOTOBHOCTh K CiOyKeHHro u  3amure OTtedecTBa,
OTBETCTBEHHOCTbH 3a €r0 CYAbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUICKOTO HapoOJa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYallMI0 U MPUHHUMATh OCO3HAHHBIE PEIICHHS], OPUEHTHPYSChH
Ha MOpaJbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM pOJUTENAM, CO3/JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO NMPUHSTHSA LIEHHOCTEH CEMEWHOU >KM3HU B COOTBETCTBUHU C TPAAULUSMHU HapOJOB
Poccnu;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIIOUYAsl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CHIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHHE YMOLIMOHAIBHOTO BO3JCHCTBUS AKUBOM MPUPOIBI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHHUE MPOSBIATH
KayecTBa TBOPYECKOM JIMUHOCTH;

5) puznyeckoro  BocnuTaHus, (OPMHUPOBAHMS  KYJBTYPbl  3I0POBbSI U
IMOLMOHAJIBLHOT0 (JIarONOIy4usi:

MMOHMMAaHKE U peaau3anus 310pOBOT0 U 0€30MacHOro 00pasa KU3HH (3A0POBOE MUTAHUE,
coOIoIecHre TUTMEeHUYECKUX MPaBWII M HOPM, COAaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckass aKTHUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMaHUE LEHHOCTH IMpaBUJI MHIUBHUAYAIbHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MIOBEJICHUS B CUTYaLUAX, YTPOKAIOIINX 340POBbIO U KU3HU JIIOJIEH;

OCO3HAHME TOCIEACTBUN M HENPHUATHUS BPEAHBIX MPHUBBIYEK (YIMOTPEOIEHUS aJIKOTOI,
HApPKOTHUKOB, KYpeHHs);

6) TPya10BOT0 BOCIIMTAHHUSI:

TOTOBHOCTb K TPYJly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYA0Iro0ue;

FOTOBHOCTb K  AKTUBHOM  JEATEIIBHOCTM  TEXHOJIOTMYECKOM M COLMAJIbHOU
HaNpaBJICHHOCTH, CIIOCOOHOCTh MHHULIMUPOBATh, IUIAHUPOBATh U CaMOCTOSITEIBHO BBITIOJIHSTH
TaKylo A€ATEIbHOCTD;

UHTEpeC K paziIuyuHbIM cepaM mpodecCHoHaNbHON JeaTeNbHOCTH, YMEHHE COBEpIIaTh
0CO3HAHHBIH BbIOOP Oyny1Ieil mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHbL;



TOTOBHOCTh U CHOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BAaHHUIO HA MPOTSHKEHUH BCEU
KHU3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHHUS:

HKOJIOTUYECKH 1€JIeCO00pa3HOe OTHOIICHHE K MPUPOIe KaK HCTOUHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIICHUE YPOBHS SKOJIOTHUECKOW KYIbTYPbHI: MPUOOPETEHHE OMBITA IJIAHUPOBAHUS
MOCTYITKOB M OIEHKH WX BO3MOKHBIX ITOCIIEACTBUI JUIS OKPYXKAIOIIEH Cpebl;

0CO3HAHHE TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIIEM U IyTel MX pelIeHus;

CIOCOOHOCTH UCTIONIB30BaTh MPUOOpETaeMble TP N3YUYECHUH OMOJIOTUH 3HAHUS M YMECHUS
IpU PEUICHUU TMPOOJIEM, CBSA3aHHBIX C PALMOHAIBHBIM MPUPOONOIB30BAHUEM (COONIOICHHE
MpaBHUJI TOBEIEHHSI B TPUPOJIE, HAIPABICHHBIX HA COXPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTHBHOE HEMPHUATHE NEHCTBUH, NMPUHOCAIIMX Bpell OKPYXKAloIeH MpHUPOIHOU cpene,
YMEHHE TPOTHO3UPOBATH HEOIArOMPHUSTHBIE SKOJOTHYECKHE TMOCIEICTBUS MPEATPHHIMACMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HAIMYHE PAa3BUTOTO DKOJIOTHUYECKOTO MBIIUICHHS, YKOJOTHYECKOW KYJIBTYpPHI, OIBITA
JEATETBbHOCTH  JKOJIOTUYECKOH  HANpaBJIIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaThCSI HMH B
MO03HABATEIbHON, KOMMYHUKATHBHOW M COIMAJIbHON TNpPaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTHYECKOM HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMS

C(OPMHUPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAaykKd W OOIIECTBEHHOW TIPAKTHUKH, OCHOBAaHHOTO Ha JHAaJoOre KYJIbTYD,
CTIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE  SI3BIKOBOM W YHUTATENbCKON  KyJIbTYphl Kak  CpeAcTBa
B3aUMO/JICHCTBUS MEXTy JIOAbMHU U IMO3HAHUS MUPA;

MMOHMMaHHE crenu(uKn OWOJOTHU KaK HAyKH, OCO3HaHWs €€ poiu B (OPMUPOBAHUU
PaIMOHATIBLHOTO HAYYHOT'O MBIIIICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIoLIeM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEeKa M O0O0IIecTBa, B TMO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OMOJIOTMH JUIsi COBPEMEHHOM LMBHIN3ALUN: 00eCTeUeHUS
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpoOaeMbl pa3BUTHS YETIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHYECKUX Mpo0sieM U o0ecreueHus nepexoa K yCTOMYMBOMY Pa3BUTUIO, PALIMOHATIEHOMY
WCIO0JIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYCHUH OMOJOTMYECKUX 3HAHUI B LENSX MOBBIIMICHUs 00men
KYJIbTYPbI, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOMW 4YacTh (DYHKIIMOHATHHOM
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJIOB IMO3HAHMS, HMCMIOJb3yeMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIB30BAaTh TIOJy4aeMble 3HAHUS I aHajuu3a W OOBSCHEHHS SBIICHUMN
OKPY)KAIOIIEr0 MHUPa M MPOUCXOASIIIMX B HEM H3MEHEHUU, YMEHHE JejaTb 000CHOBAHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DAKTOB M HMMEIOIIUXCS [aHHBIX C LENbI0 TMOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIBHO MCIIOJb30BaTh OMOJIOTMUECKUE 3HAHMS JUIS peIIeHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYAIUX;

0CO3HAHME LIEHHOCTH HAYYHOH J1eATeNbHOCTH, TOTOBHOCTh OCYILECTBIISATh MPOEKTHYIO U
HCCIIEI0BATENILCKYIO JIESITEIbHOCTh MHANBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HENpPEphIBHOMY OOpa30BaHUIO M €aMOOOpa30BaHUIO, K
aKTUBHOMY TIIOJIyYE€HHIO HOBBIX 3HAaHMM MO OHOJOTMH B COOTBETCTBUH C IKU3HECHHBIMH
MOTPEOHOCTSAMHU.

METANPEIMETHBIE PE3YJIBTATBI



MertanpeaMeTHble pe3ysbTaThl OCBOEHHUS ydyeOHOro rnpeaMera «buosjorus» BKIIOYAKOT:
3HaYMMble Ui (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOUIUXCSA  MEKIAUCHUIUIMHAPHBIC
(Mex1peMeTHbIE) OOLIEHAYYHbIE IOHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYyYHOUM KapTUHBI MUpa
U crenu@uKy METOI0B TO3HAHUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHS,
SBJICHHE, IPOIECC, CUCTEMa, HAyYHBIH (PAaKT, MPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIEJOBaHUE, HAOIIOJCHUE, U3MEPEHUE, S3KCIIEPUMEHT U JIPYI'MX), YHUBEPCAJIbHBIE
yueOHbIe NIeicTBHs (IIO3HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00ECIICUNBAIONIIE
¢dopmupoBanre (PyHKIMOHAIBFHOW IPaMOTHOCTH M COIMAIILHOW KOMIETEHIIUH OOYYaroIINXCs,
CIIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXAUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajbHble Yy4deOHbIE IEWCTBHUS B I103HABATEIBHOW U
COLIMAJIBHON ITPAKTHKE.

MertanpeameTHble pe3ylbTaThl OCBOEHUS MPOTPaMMBbl CPEIHEro 00Iero odpa3oBaHus
JOJIKHBI OTPAXKATh:

Ogi1ajeHHNe YHMBEPCAJIbHBIMH YUeOHBIMH NO3HABATEIbHBIMH e CTBUSIMU:

1) 6azoBble JJOrMYecKue el CTBHUA:

CaMOCTOSITENIBHO (OPMYIMPOBATh M aKTyaJIM3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh MpPH OCBOCHHWM 3HAHUN NPUEMBI JIOTMYECKOTO MBINUIEHHUS (aHAIW3a,
CHUHTE3a, CpaBHEHUs, Kilaccudukanuu, o00OIIEeHus), pPaCKpPbIBATh CMBICI OHOJIOTMYECKUX
MOHATHH (BBIAETATH UX XapaKTepHbIe MPU3HAKH, YCTAHABIUBATh CBSA3H C APYTUMU NOHITUIMHU);

OTIPEIeNIATh IIeNIN JIeATENbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPHUH HUX JOCTHXKECHUS,
COOTHOCHUTH PE3YyJbTAThI AEATEILHOCTHU C MOCTABICHHBIMU IENISIMU;

WCI0JIb30BaTh OMOJIOTUYECKUE TOHATUS s OOBsACHEHUS (DAKTOB M SIBICHUN KUBOU
HIPUPOJIBL;

CTPOMUTH JIOTUYECKHE PACCYXKAEHUS (MHIYKTUBHBIC, JEAYKTHUBHBIC, [0 aHAJIOIMH),
BBISBJIAT 3aKOHOMEPHOCTH U NPOTUBOPEUUsS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYINPOBATH
BBIBO/IbI Y 3AKJIFOUCHHUS;

IPUMEHATh CXEMHO-MOJIEIIbHBIE CPE/ICTBA /IS MPEICTABICHUS CYILECTBEHHBIX CBS3EH U
OTHOLIEHUH B M3Yy4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKkKe MPOTUBOPEUYMH pPa3HOIo poja,
BBISIBJICHHBIX B Pa3JIMYHbIX MHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUIaH peIIEHUs MpoOieMbl C y4ETOM aHajaM3a UMEHOIUXCS
MaTepHalIbHBIX U HEMAaTEePHUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHWBATh COOTBETCTBUE PE3YJIBTATOB LEIISM,
OLIEHUBATh PUCKH MOCIEACTBUN NEATEIbHOCTH;

KOOPAMHUPOBaTb M BBINOJHATH pabOTy B YCIOBUSIX pPEaJbHOr0, BUPTYAJIbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIJICHUE IPU PEIIEHUH KU3HEHHBIX Po0IIeM.

2) 6a30BbIe HCCJIEA0BATEILCKHE AeiiCTBHS:

BJIaJIeTh HAaBbIKAMM y4eOHO-HCCIIE0BATEILCKOM U MPOEKTHON /1EATEIbHOCTH, HaBbIKAMHU
paspenieHus npodseM, CHoCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEILHOMY HMOUCKY METOJOB
peleHus MPaKTUYECKUX 3aa4, IPUMEHEHHIO Pa3IMYHbIX METO0B O3HAHUS;

HCIIOJIb30BAaTh PA3JIMYHbIE BHUJBI JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpHpeTaluy, NpeoOpa3oBaHUI0 M NMPUMEHEHHIO B YUYEOHBIX CUTYyallMsX, B TOM 4HUCIE IpU
CO3/IaHUH Y4EOHBIX U COLIMATBbHBIX MPOEKTOB;

(opMUpPOBaTh HAYUYHBIM TUI MBIIIJICHUS, BIaJIeTh HAYYHOH TEPMHUHOJIOTUEH, KIFOUEBBIMU
MOHATUAMH U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHbIE 3a/laud B 00pa30BaTENbHOU AEATEIBHOCTU U
KU3HEHHBIX CUTYyalUsIX;

BBISBIIAATh IIPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady, BBIIBUIaTb
TUNOTe3y €€ pEelIeHHs, HaXOOUThb AapryMEHThl JUIsl JI0Ka3aTelbCTBA CBOMX YTBEP)KICHUH,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PELICHHUS;



aHAJIM3UPOBATh IIOJyYEHHBbIE B XOJE pEUICHMs 3aJaud pe3yJbTaThl, KPUTUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSIX;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATH MPHOOPETEHHBIN OTIBIT,

OCYIIECTBIISTh IEJICHANPABICHHBI MOUCK TEPEHOCAa CPEICTB M CHOCOOOB JIEHCTBUS B
podecCHOHANBHYIO CPEY;

YMETb NEPEHOCUTb 3HAHHWA B [I03HABATEIbHYHD M  IPAKTHYECKYyI0  00JacTu
KU3HEESITEbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBbIE WUJEH, NpeAjararb OpPUTHHAJbHBIE MOJXOJAbl U pEIIEeHHs, CTaBUTh
poOJIeMBbl ¥ 3a/1a4H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pab6ora ¢ nunopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOUYHUKAX MH(OpMaUM (TEKCTe y4eOHOro mocoous,
Hay4YHO-TIONYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIIOBapsX U CHPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B MHTepHere), aHanmu3upoBaTb WH(GOPMALMIO Pa3IUYHBIX BUIOB U (opm
MIPE/ICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTH;

(dbopMynupoBaTh 3anpockl W MPUMEHSATh pa3IMYHbIE METOJbl MPU IMOUCKE U OTOOpe
OunosioruuecKoi nHPpOpMaIur, He0OXOIUMOM TSI BBITIOJHEHUS YUeOHBIX 3a/1a4;

MpHOOpPETaTh OMBIT MCHOJIb30BAaHUS HH(DOPMALMOHHO-KOMMYHHUKATHUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO UCIIOIb30BAHUS PAa3IUUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAIbHYIO (OpPMY TpeACTaBIeHUS OHOIOrHYECKON
uHpopmanuu (cxemsl, rpaduku, TuarpaMmsl, TaOIHUIBI, PUCYHKH U IPYTOe€);

WCIIOJIb30BaTh HAy4YHBIH S3bIK B KauecTBE CpPEACTBAa NpuU paboTe ¢ OHOJOTrHYECKOM
nHpopmalren: NPUMEHITh XUMUYECKUe, (U3NYECKue W MaTeMaTH4YeCKHe 3HAaKh U CHMBOJIBI,
dbopmysel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJB30BaTh W MpeoOpa30BBIBATh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISIIHOCTH;

BIIQJIETh HAaBBIKAMHU pACMO3HABaHMSI M 3allUThl HMHQOpMAMH, HHOOPMAIIMOHHOM
0€30I1aCHOCTH JIMYHOCTH.

OBiageHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

1) o6meHue:

OCYILIECTBIISITh KOMMYHHKAIIUU BO Bcex cepax >KM3HU, aKTUBHO y4aCTBOBAThH B JUAJIOTe
WIM TUCKYCCHUHU TIO CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJCHHUS OTHOCUTEIIbHO BBIMOJHEHUSI Npe/ylaraeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTMX YYACTHUKOB JAMAJIOTa WA JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBa OOIIEHHWS, MOHMMATh 3HAYEHHE COIUAIbHBIX
3HAKOB, MPENOCHIIOK BOBHUKHOBEHHUSI KOH(DIUKTHBIX CUTYyallui, YMETh CMSr4aTh KOH(QIUKTHI U
BECTHU MEPETOBOPHI;

BIIAJIETh PAa3JIMYHBIMH CIIOCOOAMU OOIEHUS U B3aUMOJCUCTBHUSA, TOHUMAaTh HaMepeHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOCCeTHUKY U B KOPPEKTHOU (opme
(bopMynupOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HU3JAraTh CBOIO TOYKY 3PEHUSI C HCIIOJIb30BAHMEM SI3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAs 1eSITeIbHOCTh:

MOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHON pabOTHI MPU
peneHnH 61oIornyeckoi mpoOieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX
¢dbopM B3aUMOJEHUCTBUS NPH pelIeHNH y4eOHOM 3a1au;

BBIOMPATh TEMAaTHUKy M METOJIbl COBMECTHBIX AEHUCTBUH € Yy4ETOM OOIIMX HHTEPECOB U
BO3MOYHOCTEHN KaXI0TO Yj€Ha KOJUIEKTHBA;

IIPUHUMATh L€ COBMECTHOM JI€ATENbHOCTH, OPraHW30BbIBATH M KOOPAWHUPOBATH
JNEUCTBUSA IO €€ NOCTUMXKEHUIO: COCTABIIATH IUIAH JEHUCTBUM, PACIPENENATh POJIA C Y4ETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3ylIbTaThl COBMECTHOM paboThI;

OIICHUBATh Kau€CTBO CBOETO BKJIAJA U KaXJIOTO YUaCTHHKA KOMaH/bI B OOIIUI pe3yabTar
0 pa3pabOTaHHBIM KPUTEPUSIM;



IpeaiaraTb HOBbIE IIPOEKThI, OLEHUBATh MJIEU C MO3ULMHU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE II0BEJCHHE B PAa3JIMYHBIX CUTYaLMsX,
MPOSIBJISITH TBOPUYECTBO U BOOOpaKeHHUE, ObITh NMHUIIMATUBHBIM.

Ogi1ajeHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH /1CICTBUAMM:

1) camoopranu3anus:

WCIIOJb30BaTh OMOJIOTUYECKUE 3HAHUS /IS BBIIBICHUS MPOOJIEeM M WX pPEIICHHs B
KU3HEHHBIX U Y4eOHBIX CUTYallUsIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHHUM IEJIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX
JEUCTBUAX U TOCTYNKAaX IO OTHOLICHUIO K JKMBOM IMPUPOJAE, CBOEMY 3I0POBBI0 M 3JI0POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITENIBHO OCYLIECTBIISITh ITO3HABATEIbHYIO NESTEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh W (HOPMYIHpPOBaTH COOCTBEHHBIE 3a7aud B 0Opa30BATEIBHOW NEATEITHHOCTH U
KU3HEHHBIX CUTYalHsIX;

CaMOCTOSITEJIbHO COCTABJIATh IJIaH PELIEHUs! IPOOJIEMBI C YUIETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEINOUTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOW SPYAUIMH B pa3HbIX
o0JacTsX 3HaHUH, MOCTOSIHHO TIOBBIIIATH CBOI 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTHBBI B JIEATENBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LEIISAM;

BJIa/IeTh HaBBIKAMH [103HABATEIBHOMN peduIeKCUH KaK OCO3HAHUS COBEPLIAEMbIX AEHCTBHM
U MBICIMTEIbHBIX MIPOLECCOB, MX PE3YJIBTATOB U OCHOBAHHM, NCIOIb30BATh NPUEMBI peduIeKCun
U1l OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELLICHMS;

YMETb OLIEHUBATh PUCKH U CBOCBPEMEHHO IIPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apIyMEHTBI IPYTUX IPU aHAJIU3€E PE3yJIbTaTOB ACATECIbHOCTH;

3) npunsiTHe ceGsl M APYTHX:

IIPUHUMATh ce0s, IOHUMAasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPMHUMATh MOTHUBBI U apIYMEHTBI JPYTHUX IIPU aHAJIA3€ PE3YJIbTaTOB JECSITEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP C MO3ULMH APYrOro YeJIOBEKa.

INPEJIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3yabTaThl 0cBoeHHS nporpammbl COO 1o 6uosioruu Ha 6a30BOM YpOBHE
BKJIFOUAIOT crienuduieckue i yueOHOro mpeaMera «buosorusy HaydHble 3HAHUSA, YMEHUS H
CITOCOOBI JeHCTBHI o OCBOCHHUIO, UHTEPIPETALNH
U TIpeoOpa30BaHKI0 3HAHHUN, BU/IbI JACATSIBHOCTH I10 MOJYICHHUIO HOBOTO 3HAHUS M TPUMCHEHHIO
3HaHUN B Pa3IMYHBIX YYEOHBIX CUTYaIUsX, & TAaKXKe B PEATbHBIX JKU3HCHHBIX CHUTYaIUsX,
CBSI3aHHBIX C Owoisiorueil. B mporpamMme mpeaMeTHBIE pe3yJbTaThl MPEICTABICHBI MO T0JIaM
oOyueHwusl.

[IpenmetrHbie  pe3yibTaThl  OCBOCHHs  ydeOHOro mpeamera «buonorus» ¢ 10
Klacce JNOJKHBI OTPAKATh:

c(OPMHUPOBAHHOCTh 3HAHWUH O MECTE W POJIM OWOJOTMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MHUPOBO33PCHHUS, O BKJIAJIC POCCUUCKUX U 3apyOCIKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosiornu, PyHKIIMOHAIBHOW TPAMOTHOCTH YEJIOBEKA ISl PEIICHHUS )KU3HCHHBIX 3a/1a4;

YMEHHUE PACKPBIBAThH COJICPKAHUE OMOJIOTMYCCKHX TEPMUHOB M MOHSITUN: KU3Hb, KJICTKA,
opraHusM, Merabonu3M (0OMEH BEIIECTB M  MPEBpAIICHHE JHEPruu), TOMeocTa3



(camoperynsuusi), ypOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIIPOU3BEJIECHUE
(penpotyKius), HacJIE€ACTBEHHOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHUE u3JaraTb OMOJIOTHYECKHE TEOpHH (KIETOYHAas, XPOMOCOMHAs, MYyTal[HOHHa,
LEHTpaJIbHAs J0rMa MOJIEKYJIsipHOM Omonorum), 3akoHsl (I'. Mennens, T.Moprana, H.
W. BaBwiioBa) u yueHus (0 IEHTPaX MHOTOOOpa3us ¥ MPOUCXOKICHHUS KyJIbTYpPHBIX pacTeHuii H.
. BaBunosa), onpeaensTh TPaHUIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BJIAZIETh METOJAMH HAYYHOTO TO3HaHUs B OMOJOTHH: HAOIIOACHUE M ONHCAHUE
KUBBIX CHUCTEM, I[IPOLIECCOB U SIBJICHUN, OpraHM3alusi U IPOBEACHUE OHOJIOTHYECKOrO
9KCIEPUMEHTA, BBIJBM)KEHME THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX PpEe3Yy/lbTaToOB, HCIOJb30BAaHHBIX HAyYHBIX IOHATHUH,
TEOPU U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIb HA OCHOBAHUU MOJIY4YEHHbBIX PE3YJIbTATOB;

YMEHHE BBIJENSATh CYIIECTBEHHbIE NMPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U 3YKapHOT,
OJIHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPraHU3MOB, 0COOEHHOCTH MPOILIECCOB: 0OMEHA BEIIECTB U
MIPEBPALLEHUS] SHEPTUU B KJIETKE, (POTOCHUHTE3a, MJIACTUYECKOIO0 M IHEPreTHUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, PA3MHOKEHUS, UHAUBUIYAIbHOTO pPa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE NMPUMEHSATH MOTY4YEHHbIE 3HAHUS ISl OOBSCHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBIICHUH, JJI IPUHATUS MPAKTUUECKUX PEIIeHUH B TTOBCETHEBHOM KMU3HHU C LENbI0 00ecrieueHus
0€30MacCHOCTH CBOEr0 3JIOPOBbS U 3J0POBbSl OKPYXKAIOMIMX JIOAEH, COONIoeHUs HOpM
IPaMOTHOTO TOBEJCHHUSI B OKpY)KAIOIIEeH MNPUPOAHOM cpelle, MOHMMaHuE HeoOXOIUMOCTH
WCIOJIb30BAHUS TOCTHKEHUI COBPEMEHHOM OMOJIOTMM U OMOTEXHOJIOTHH s palMOHAIbHOTO
MIPUPO/IOIIOJIL30BAHNUS;

YMEHHE peliaTh JJIEMEHTapHbIE TEHETHYeCKHe 3aJauyd Ha MOHO- WU JUTHOpHAHOE
CKpELIMBaHUE, CLIEIUIEHHOE HaclleZIoBaHHE, COCTABIIATh CXEMbl MOHOTHOPUAHOTO CKpEIIMBAaHUS
JUIA TIPEICKAa3aHysl HACJIEA0BAHNS IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBINOIHATE JJaOOPAaTOPHBIE U MPAKTUYECKHE pabOThI, cOOMIOIATh MpaBUiIa MpU
pabote ¢ yueOHBIM U JTabOPaTOPHBIM 000PYI0OBaAHUEM;

YMEHUE KPUTHUYECKH OIIEHMBAaTh U HMHTEPIPETUPOBATH MH(POPMALHUIO OHOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpelncTBa
MaccoBOi MH(OpPMAaIMK, HayYHO-TIOYJISIPHBIE MaTepUallbl), STUYECKHE ACHEKThl COBPEMEHHbIX
UCCIIeIOBAaHU B OMOIOT U, MEULIMHE, OMOTEXHOJIOT HH;

YMEHHE CO3/aBaTh COOCTBEHHbIE€ IIMCBMEHHbIE U YCTHBIE COOOILEHUs, 00001mas
OMOJIOTUYECKYI0 HMH(POpPMALMI0O M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIIOJIb30BaTh
MTOHSATUUHBIN anmapat OHOJIOTHH.

[IpeameTHbie  pe3yabTaThl  OCBOCHHS  ydeOHoro mpeamera «buosorus» ¢ 11
Kniacce IOJKHBI OTpaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECTe U POJIM OMOJOIMH B CHCTEME HAyYHOTO 3HAHMS
€CTECTBEHHbIX HAayK, B (JOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOI'0 MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ononoruu, PyHKIMOHAIBHONW I'PAaMOTHOCTH YeJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pACKpbIBaTh COJEpXKaHWE OMOJIOTUYECKUX TEPMHHOB U MOHATHM: BHJ,
NOMyNsALMs,  TeHO(OHA,  HBOJIONMS,  JBWKYyIME  cuibl  ((akTopel)  IBOJIOLUM,
IIPUCIIOCOOJIEHHOCTh OPraHW3MOB, BUI000pa30BaHUE, KOJOIMYECKHE (AKTOPBI, SKOCHCTEMA,
IIPOJYLEHThbl, KOHCYMEHTBI, pEeOYLUEHTBl, LENU NHUTAHMUs, OKOJIOTMYECKas IUpaMHJa,
ouoreoleHo3, onocdepa;

yMEHHE Wu3jiaraTb OWOJOrMYecKkue Teopun (dBojronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHs HBOJIOIHMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoipliieBoro cxojicrsa K.
M. bapa, uepenoBaHus INIaBHBIX HampasieHui u nyrer ssosmonun A. H. CeBeprioBa, yueHus o
6uocdepe B. . BepHaackoro), onpenensars rpaHULbl UX TPUMEHUMOCTH K KHUBBIM CHCTEMAaM;

YMEHHUE BIJIAJIETh METOJaMH HAyYHOTO TMO3HAaHUS B OMOJIOTUH: HAONIIOJCHUE U ONHCaHHE
KHUBBIX CHCTEM, TPOLIECCOB M SBJICHUHM, OpraHM3alus W MPOBEJCHHE OHOJIOTHYECKOTro
OKCIEPUMEHTA, BBIJBM)KCHHE THUIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIEIYyEMbIMU



BEIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJBb30BAHHBIX HAYYHBIX ITOHATHH,
TEOPHil U 3aKOHOB, YMEHUE JIeIaTh BBIBOJIBI HA OCHOBAHUY MOJIYYECHHBIX PE3YJIbTATOB;

YMEHHUE BBIJICNATh CYHIECTBEHHBbIC TPHU3HAKH CTPOCHUS OMOJIOTUYECKUX OOBEKTOB:
BUJIOB, MOIYJSALUN, MPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOI€OlI€HO30B U 3KOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOW  HM3MEHUMBOCTH, €CTECTBEHHOTO  0TOOpa,
BUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OpPraHU3MOB, JEHCTBUS SKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3Mbl, IEPEHOCA BEIIECTB U MMOTOKA YHEPTHU B 3KOCHUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUI
B DKOCHCTEMAX CBOEW MECTHOCTH, KPYroBOpOTa BELIECTB M OHMOr€OXMMHYECKHX LMKIOB B
ouochepe;

YMEHHE MIPUMEHSTH MOJIyY€HHbIE 3HAHUS I OOBSICHEHUS] OMOJIOTUYECKUX IPOLIECCOB U
SIBIICHUH, JUISl IPUHATHS IPAKTUYECKUX PEHICHUH B MMOBCEIHEBHON )KU3HHU C IIEITBI0 00ECTICeYeHNU S
0€30MaCHOCTH CBOEr0 3JIOPOBbS M 37I0POBbSl OKPYKAIOLIUX JIOJEH, COOMIOIEHUS HOPM
IPaMOTHOTO TMOBEJCHMUSI B OKpY)KAIOIIEH MNPUPOAHON Cpelle, NMOHMMaHuE HeoOXOIUMOCTU
HCII0JIb30BAHUS JOCTUKEHUH COBPEMEHHOM ouonoruu JUIs paloHaIbHOIO
MIPUPO/I0TIOJIL30BAHNUS;

YMEHHE pellaTh AJIEMEHTapHble OMOJOrMYECKHE 3a7adud, COCTABIISTH CXEMBbI MEpeHoca
BEIIECTB M SHEPTUU B IKOcHcTeMax (LEMH MUTaHUs);

YMEHHE BBINIOJHATE JJAOOpaTOpHbIE U MpPaKTUYECKUE pabOThl, COONII0IaTh MpaBuia MpH
paboTe ¢ yueOHBIM U JJa00PaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OIEHWBATh M WHTEPIPETHPOBATH MH(OPMAIMIO OHOJIOTHYECKOTO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAyYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM HMH(OpManMK, HAYyYHO-TIONMYJSPHbIE MaTepuaibl), paccMaTpuBaTh TIJI0OATbHBIE
9KOJIOTMYECKHe MPoOIeMbl COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3UILIHIO;

YyMEHHE CO37aBaTh COOCTBEHHBIE TMCBMEHHBIE M YCTHBIE COOOIIeHus, o00o0mas
OMOJIOTHYECKYI0 HMH(POpPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TIPaMOTHO HCIOJb30BATh
MTOHSATUWHBIN anmapat OHOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No HaumenoBanue | KonunyecTBo yacoB DneKTpoHHbIE (IUPPOBHIC)
n/n paszenos Beerol|[Kontponshsre|[Ipaktiieckue o0pazoBaresbHbIC PECYPChI
Y TeM IPOTPAMMBI paBOTHI pPaBOTHI
1 buonorus kak Hayka 2 0.5 bubnuoreka [JOK
https://m.edsoo.ru/7f41c292
2 JKuBBIE CCTEMBI B HX 1 bubmuoreka [JOK
OpraHu3arus https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB 8 1 bubmuoreka [JOK
U CTPOEHHUE KIIETKU https://m.edsoo.ru/7f41c292
4 JKuszHenesrenbHOCTh 6 bu6mmoreka [JOK
KJICTKH https://m.edsoo.ru/7f41c292
5 PasmHoXxeHUE 1 5 1 bu6mmoreka [JOK
WH/IMBHTyIbHOE https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
6 HacnenctBeHHOCTE U 8 1.5 bu6mmoreka [JOK
W3MEHYHUBOCTD https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenexiusi Opranu3MoB.|| 3 bubnmoreka [JOK
OcHoBBI https://m.edsoo.ru/7f41c292
OMOTEXHOJIOT U
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Ne HaumenoBanue KonunuecTBo yacos DOnexTpoHHbIe (ITU(POBHIL)
/i pas3nenon Beero|[KonTponbhsre|[Ipaktuueckue 00pa3oBaTeNbHBIC PECYPCHI
Y TEM MPOTPaAMMBbI paBOTEI paGOTEI
8 PesepBHOE BpeMms 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO 34 0 4
YACOB I10 ITPOTPAMME
11 KUIIACC
Ne HaumenoBanue KonunuecTBo yacos OnexTpoHHbIe (ITU(POBHIL)
n/m paszaenon Beero| Konrposssie| [Tpaktaeckie 00pa3oBaTeNIbHbIE PECYPCHI
Y TEM IPOTPaAMMBI paBGOTEI paBGOTEI
1 DBOJIIOIMOHHAS 9 1 bubmuorexa [JOK
onoorus https://m.edsoo.ru/7f41cc74
2 Bo3aukHOBEeHUE 1 9 0.5 bu6mmoreka [IOK
pa3BHTHE https://m.edsoo.ru/7f41lcc74
JKU3HU Ha 3eMlie
3 Opraau3msl 1 5 1 bubnuorexa [JOK
OKpYKaroIas https://m.edsoo.ru/7f41lcc74
cpena
4 CooOmiectBa u 9 bubnmoreka [JOK
9KOJIOTHYECKUE https://m.edsoo.ru/7f41cc74
CUCTEMBI
5 PezepBHoe Bpemst 2 bubnuorexa [JOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 34 0 2.5
YACOB I10 [TPOTPAMME
INOYPOYHOE IINIAHUPOBAHUE
10 KVIACC
No Tema ypoka KonnuectBo yacoB | [Hara DIIeKTpOHHBIE ITU(POBBIC
n/m Beero|[Kontpomsasre|[Ipaktiaeckuel| 13y 1HHA 00pa3oBaTeNbHbIE PECYPChI
paboThl paboThI
1 ||buonorus B cucreme 1 bubmuoreka [JOK
HaYK https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
2 |IMeronasl Mo3HAHUA 1 0.5 bu6mmoreka [JOK
YKHBOU TIPUPOJIBI. https://m.edsoo0.ru/863e6122
[TpakTuueckas pabota
Ne 1 «Mcnonb3oBanue
pa3TMYHBIX METOJIOB
MIPU U3yYCHHUH
OMOJOTHYECKHUX
00BEKTOBY
3 ||buonoruueckue 1 bu6mmoreka [JOK
CUCTEMBI, TIPOIIECCHI U https://m.edso0.ru/863e6564
WX U3y4CHHE
4 || XuMHYECKHH COCTaB 1 bu6moreka [JOK
KIeTku. Boga u https://m.edsoo.ru/863e674e
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
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Ne Tema ypoxka ‘ KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE
/o Beero|[Kontponsusie|[Ipaktiaeckuel A3y 1CHHA 00pa3oBaTENIbHBIE PECYPCHI
paboThI paboThI
|Mumepansrbie comn ||| I |
5 |benku. CoctaB u 1 bubnuotexa [JOK
CTpOeHHUE OCIIKOB https://m.edsoo.ru/863e6b72
6 ||DepmeHTH — 1 0.5 bubnuorexa [JOK
OHOoJIOTHYECKHE https://m.edsoo0.ru/863e6b72
KaTaJan3aTopPHI.
JlabopaTtopHnast pabota
Ne 1 «3yuenne
KaTaJIUTUYECKOUN
AKTUBHOCTH
¢dbepmeHTOB (Ha
MIpUMepe aMUIIa3bl WIIN
KaTaasbl)»
7 ||Yrnesonsl. JIunmmel 1 bu6mmoreka [IOK
https://m.edso0.ru/863e6870
8 |[HyxieuHoBBIC 1 bubnuotexa [JOK
KucIoTel. ATD https://m.edsoo.ru/863e6d5c
9 |[McTopus u METOIBI 1 bubnuotexa [JOK
H3YUYCHHS KIICTKH. https://m.edsoo0.ru/863e6e88
Knerounas teopus
10 ||[KiteTka xak nemoctHas| 1
KUBasl CUCTEMa
11 ||Ctpoenue 1 0.5 bubnuorexa [JOK
9YKapHOTHYECKO https://m.edsoo.ru/863e6ff0
KJICTKH. https://m.edsoo0.ru/863e716c¢
JlaGopaTopHasi pabota
No 2 «3yuenne
CTPOEHUS KIETOK
pacTeHUi, ’KUBOTHBIX,
rpu0OoB U OakTepuit
10 MUKPOCKOTIOM Ha
TOTOBBIX
MUKpoOTpenaparax u
WX OMUCAHUE»
12 [|OOMeH BelecTB WU 1 bu6mmoreka [JOK
MeTaboIu3M https://m.edso0.ru/863e766¢
13 ||®oTocunTes. 1 bu6mmoreka [JOK
XeMocuHTe3 https://m.edso0.ru/863e7c98
14 | OHepreTrueckuii 1 bubnuoreka [JOK
oOMeH https://m.edsoo.ru/863e7aae
15 |PKu3HEeHHBIN [TUKIT 1 0.5 bu6mmoreka [JOK

KJIETKHU. [lenenne
KJIETKU. MHUTO3.
JIaGoparopHas paboTa
Ne 3 «Habnronenue

https://m.edsoo.ru/863e7dc4
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Ne Tema ypoxka KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE
/o Beero|[Kontponsusie|[Ipaktiaeckuel A3y 1CHHA 00pa3oBaTENIbHBIE PECYPCHI
paboThI paboThI
MHUTO3a B KJIETKaX
KOHYHMKA KOpPEIIKa
JTyKa Ha TOTOBBIX
MUKpOTIperiapaTax»
16 |[buocunTe3 Oeka. 1 bubmuoreka [JOK
Peakuus MmaTpuyHOTO https://m.edso0.ru/863e796e
CHHTE32
17 || Tpancnsauus — 1 bubnuoreka [IOK
ounocuHTe3 OeKa https://m.edsoo0.ru/863e796e
18 ||HekmeTounbie GopMBI 1 bubnuotexa [JOK
’KM3HH — BUPYCHI https://m.edso0.ru/863e7540
19 || @opmel pazmHOKeHHs | 1 bubnuoreka [IOK
OpraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 |Meiio3 1 bubnuoreka [JOK
https://m.edsoo.ru/863e7f4a
21 ||O6pazoBanue u 1 0.5 bubmoreka [IOK
pa3BUTHUE MOJIOBBIX https://m.edsoo.ru/863e81b6
KJICTOK.
O1to10TBOpEHKE.
JlaGopaTtopHnast pabota
No 4 «3yueHne
CTPOCHHUS TIOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOIIperapaTaxy
22 |[npuBuyaqbHOE 1 bu6mmoreka [IOK
pa3sBUTHE OPraHU3MOB https://m.edso0.ru/863e8436
23 |['eneTnka — HaykKa o 1 bubnuorexa [JOK
HACJIEACTBEHHOCTHU U https://m.edso0.ru/863e862
W3MEHYHBOCTH
24 ||3akOHOMEPHOCTH 1 bubnuoreka [JOK
HACJIENOBAHUS https://m.edsoo0.ru/863e8878
MIPU3HAKOB.
MonorubpuaHoe
CKpeIIMBaHHE
25 || durubpusaxoe 1 bubnuorexa [IOK
CKpelrBaHue. 3aKOH https://m.edsoo.ru/863e89a4
HE3aBHCHMOTO
HacJeI0OBaHUS
MPU3HAKOB
26 ||Cuemrennoe 1 0.5 bu6mmoreka [JOK
HacJIEOBaHNE https://m.edso0.ru/863e8c60
MIPU3HAKOB.

JIaGoparopHas paboTa

Ne 5 «3yuenune
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Tema ypoka
/11

KonnuectBo yacos

|

Bcero

KontponsHbie
paboThI

[IpakTrueckue
paboTsl

[ara
A3YYEHUS

DneKTpoHHbIE HU(POBBIE
00pa3oBaTENIbHBIE PECYPCHI

pe3yabTaToOB
MOHOTHOPUIHOTO U
TUTHOPHTHOTO
CKpEUIMBaHUS Y
Ipo30(hUiIBl HA
TOTOBBIX
MUKpPOIIpernapaTax»»

27 |l'eneTuka noJa.
Hacnenosanune
MIPU3HAKOB,

CICIIVICHHBIX C IIOJIOM

bu6moreka [IOK
https://m.edso0.ru/863e8c60

28 |[13MeHYHBOCTD.
HenacnencrBennas
W3MECHUYHUBOCTb.
JlabopaTopHnast pabota
No 6. U3yueHnne

MO (DUKAITHOHHO U
W3MECHUHBOCTH,
MOCTPOECHHE
BAapHUAIIMOHHOTO pAJa
Y BapUallMOHHOM
KpHUBOI»

0.5

bu6moreka [IOK
https://m.edsoo.ru/863e8efe

29 ||Hacnencrsennas
W3MEHYUBOCTb.
JlaGopaTopHasi pabota
Ne 7. «Ananus
MyTaluil y
po30¢UIIBI HA
TOTOBBIX

MUKpOTpenapaTax»

0.5

bu6moreka [IOK
https://m.edsoo.ru/863e8efe

30 |'eneTuka yeaoBeka

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

31 |[Pe3epBHBIii ypOK.
O000111eHIE IO TEME
«HacneacTBeHHOCTD U
W3MEHYHMBOCTD

OpraHu3MoB»

32 ||Cenexuus Kak HayKa U

poIIecc

bu6mmoreka [JOK
https://m.edso0.ru/863e9214

33 ||[MeToas! u
JOCTHKEHUS CEJIEKIINN

paCTCHI/Iﬁ H ) KUBOTHBIX

bu6mmoreka [JOK
https://m.edso0.ru/863e9214

34 ||BroTtexXHOoI0rusa KaKk

0Tpacyib HPpOU3BOJACTBA

bu6mmoreka [JOK

https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO
YACOB I10

34
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Ne Tema ypoxka ‘ KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE

/o Beero|[Kontponsusie|[Ipaktiaeckuel A3y 1CHHA 00pa3oBaTENIbHBIE PECYPCHI

paboThI paboThI

[IPOTPAMME | | | |

11 KJIACC

Ne Tema ypoxka KosmuecTBo yacos ‘ [Hara DneKTpoHHBIE HU(POBBIC

/o Beero|[Kontponsusie|[Ipaktiaeckue|H3Y1CHHA 00pa3oBaTeNIbHbBIE PECYPCHI

paboTsl paboTsl

1 ||[OBomtomms u metompr|| 1 bu6mmoreka [IOK
e€ u3yueHus https://m.edsoo.ru/863ea20e

2 ||HUctopwus pa3BuTHA 1 bubnuoreka [JOK
npeICTaBICHUN 00 https://m.edso0.ru/863e9570
ABOJTIOITUHT

3 |[MukposBoHOIHS 1 bubnuotexa [JOK

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

4 |Tlomynsauus Kak 1 0.5 bubmuoreka [JOK
aIIEMEHTapHast https://m.edso0.ru/863e99c6
eIMHUIA BUIA U
HBOJTIOIUH.

JlaGoparopHas
paboTta No 1
«CpaBHEHUE BUJOB
1o
MOP(HOJIOTHIECKOMY
KPUTEPUIO»

5 ||IBMXKyIIHE CHUITBI 1 bu6moreka [IOK
(31eMeHTapHBIC https://m.edsoo.ru/863e9da4
(haKTOpBI) FBOJIOLUH

6 |[EcTecTBennslit otOOp| 1 bubnuorexa [IOK
1 €ro GopMaI https://m.edsoo.ru/863e9ed0

7 ||Pe3ynabTaThI 1 0.5 bubnuorexa [IOK
SBOJIIOIUH: https://m.edsoo.ru/863e9fde
MIPUCTIOCOOIEHHOCTh
OpPraHu3MOB U
BUJI000pa30BaHuUE.

JlaGopaTopHas
pabota Ne 2
«Onucanue
MPUCIIOCOOIEHHOCTH
opraHusma u eé
OTHOCHUTEJILHOTO
XapakTepa»

8 |HampaBnenus mnyru| 1 bubnuorexa LIOK
MaKpO3BOJIOIIUU https://m.edsoo.ru/863e9cle

9 ||HeoGpartumocth 1
HBOJIIOLIUHN

10 |HcTopust xKHU3HHU HA 1
3emiie U METOABI €€
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https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

«Mopdonoruueckue

Ne Tema ypoka KonnuecTBo yacos ‘ Hara DneKTpoHHbIE TH(PPOBBIC

/o Beero|[Kontponsusie|[Ipaktudeckue| H3Y1CHHA 00pa3oBaTENIbHBIE PECYPCHI

paboThI paboThI

| sy | | | | |

11 | 'umoTe3nl 1 bubmnoreka LIOK
MIPOUCXOXKICHUS https://m.edsoo.ru/863ea5a6
KU3HU Ha 3emIie

12 ||Pa3BuTHe KHU3HU HA 1 bubmnoreka LIOK
3emuie 10 3paM u https://m.edsoo.ru/863ea6be
TIeproJIaM

13 ||OcHoBHBIC dTaTIBI 1 0.5 bubnuotexa [JOK
ABOJTIOIIUHT https://m.edsoo.ru/863ea8bc
PaCTHTEITHLHOTO U
KUBOTHOTO MUpA.

[IpakTnueckas
pabota No 1
«3yueHne
HCKOIIAeMBIX
OCTaTKOB PACTEHUH U
KUBOTHBIX B
KOJUTCKITHSIX)

14 ||CoBpeMeHHas 1 bubnuotexa [JOK
cucreMa https://m.edsoo.ru/863ea48e
OpraHUYECcKOTo MHUpa

15 ||9Bosrorms yesoBeka 1 bu6moreka [IOK
(aHTpOTIOrCHE3) https://m.edsoo.ru/863eac2c

16 ||IBmxyrue cubl 1 bu6moreka [IOK
(daxropsr) https://m.edsoo.ru/863ead44
aHTpOIOreHe3a

17 ||OcHOBHBIE cTaAUU 1
ABOJIIOIIMH YEJIOBEKa

18 |[YUenoBeveckue pachl 1 bubnuorexa [IOK
U TIPUPOIHBIE https://m.edsoo.ru/863eaea2
a/IafTalluy 4eJI0BeKa

19 ||Pe3epBHbIii ypOK. 1
O000111eH1E IO TEME
«Bo3HuKHOBEHHE U
pa3BUTHE KU3HU HA
3emue»

‘20 ‘QKOHOFI/IH KaK HayKa H “ “ “

21 ||Cpensl obuTanus u bu6moreka [IOK
IKOJIOTUIECKUE https://m.edsoo.ru/863eafec
(baxTopsI

22 ||AdnoTnyeckue 1 0.5 bubmunorexa LIOK
(baxTopBHI. https://m.edsoo.ru/863eb10e
JIaGopatopHas
paboTta Ne 3.



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

/1

Tema ypoka

KonnuectBo yacos

|

Bcero

KontponsHbie
paboThI

[IpakTrnueckue
paboTsl

[ara
A3YYEHUS

DneKTpoHHbIE HU(POBBIC
00pa3oBaTENIbHBIE PECYPCHI

O0COOCHHOCTH
pacTEeHU U3 pa3HbIX
MECT OOMTaHUS.
JIaGopatopHas
pabota Ne 4.
«BnusHue cBera Ha
POCT M pa3BUTHE
YepEeHKOB KOJIeycay

23

buotnueckne
(bakTopbl

bu6mmoreka [IOK
https://m.edso0.ru/863eb348

24

DKOJIOTHYECKHE
XapaKTEePUCTUKHI
MOMYJISILIUH.
[IpakTnueckas
pabota No 2
«IToxcy€r mIoTHOCTH
MTOMYJIALMM pa3HbIX
BHJIOB PACTEHUI»

0.5

25

CooOmecTBa
OpPraHU3MOB —
OHOILIEHO3

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

26

OKOJIOTHYECKUE
CUCTEMBI
(3KOCUCTEMBI)

bu6moreka [IOK
https://m.edsoo.ru/863eb46a

27

OCHOBHBIC
oKasareinu
9KOCHUCTEMBI.
ODKOJIOTHYECKHE
MMUPaAMHU/IBI.
CBolicTBa
9KOCHUCTEM.
Cyxkueccust

bu6mmoreka [IOK
https://m.edsoo.ru/863eb5fa

28

IIpuponueie
SKOCHUCTEMBI

29

AHTpOHOFCHHbIe
OKOCHCTCMbI

30

buocdepa —
rjio0agpHas
SKOCHUCTEMA 3eMITH

bu6moreka [IOK
https://m.edsoo.ru/863ebb5e

31

3aKOHOMEPHOCTH
CYIIECTBOBaHMS
o6uocdepsl

bu6moreka [IOK
https://m.edsoo.ru/863ebd16

32

YenoBeuecTBO B

ouochepe 3emnn

‘33 HCocymeCTBOBaHI/Ie

HBI/I6J‘II/IOTeKa 1HOK



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

/1

Tema ypoxka KosmuecTBo yacos | [Hara DneKTpoHHbIE HU(POBBIC
u3ydeHus| oOpa3oBaTeNbHBIE PECYPCHI

Bcero|[KonTpoubHble(| I IpakTndyeckue
paboThI paboThI

PUPOJIBI U https://m.edsoo.ru/863ebale
YCJIOBEUCCTBA

34

PesepBHBIN ypOK. 1
O00011IeHIE TEMBI
«Coo0biiecTBa u
9KOJIOTHYECKHE
CUCTEMBEI»

OBLLEEE
KOJIMUECTBO YACOB
T10 TIPOTPAMME

34 0 2.5

YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OGPA3OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

* buosorus, 10 xnacc/ benses JI.K., dpmvmmi I.M., Ky3uenora JI.H. u apyrue; mon pemxaxiuei
bensera JI.K., Iprmmmma .M., Akiimoneproe obmectBo «M3marensctBo «IIpocBemenner»

METOANYECKHUE MATEPHAJIBI VIS YUYUTEJIA

buonorus: 10 xnacc: [Toypounsie ruransl o yaueobuuky bensieBa J1.K., bopoauna [1.M.,
Boponnosa H.H.: Y. 2, I'aBpuiioBa A.1O.

C. B. Cymaroxun A. C. EpmakoBa. BUOJIOI'US. [IOYPOYHBIE PASPABOTKH, 10—11
KJIACCBI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
https://m.edsoo.ru/7f41lcc74
OIrBHY «HCTUTYT cTpaTernn passutus obpasoBaHus»



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