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MNOACHUTEJbHAS 3AIINCKA

Pabouas mporpamma yyebnoro npenmera «buonorus» ans 10-11 kmaccoB pazpaborana B
COOTBETCTBHH C:
1.®enepanpHOl 00pa30BaTEILHON MpOrpaMMol CpeaHero oOmiero oOpaszoBaHus (TpUKa3
MunuctepctBa mnpocsemienuss Poccuiickoit ®enepanuu ot 18.05.2023r.Ne 371  «OG6
yTBEpKIACHUH (peliepanbHO 00pa30BaTeIbHON MPOTPAMMBI CPETHETO OOIIET0 00pa30BaHUDY
(3apeructpupoBan ot 12.07.2023r. Ne 74228)
2.DenepanbHBIM  TOCYAAPCTBEHHBIM — O0Opa30BATENbHBIM  CTAaHAAPTOM  CPEOHEro  0OIIero
obOpazoBanusi / mpuka3 MunucrepcTBa npocsemienust Poccuiickoit @enepannu ot 12 aBrycra
2022 roma Ne 732 «O06 yrBepxaeHUU (enepaibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJapTa CpeiHero ooiero oopa3oBaHus»,

2. ®enepanbHOI paboyeit mporpaMMoi cpeaHero oomiero oopazoBanusi. buonoruss — Mocksa,
2023;

3. YMK «Jlunus xxuzamn» nop penakuueit B.B. [laceunuka;

4. OcHoBHOU o00pa3zoBaTeNbHON MpOrpaMMOl cpeaHero obmero obpazoBanust MBOY
«ITaptuzanckas mkona uMm A.Il.bormanoBay;

5. YueGnsiit mman MBOY «llaptuzanckas mkona um A.Il.bornanosa» Ha 2024/2025 y4eOHblit
rof;

5. [lonoxxenue o pazpaboTKe U YTBEPKICHUH pabOYNX IPOrpaMM y4eOHbBIX MPEAMETOB.

Cpoxk peanuzanun nporpammsl — 2024/2025 y4eOHbIii ro.

[Ipu pa3paboTke MporpamMMmbl 1O OHOJIOTHH TEOPETHYECKYIO OCHOBY JUIS OTIPEICIICHUS
MOAXO0JIOB K (OPMHUPOBAHUIO COJepKaHUS YydyeOHOro mpeamera «buosorus» cocTaBHIM:
koHnentyanbHbie mojoxeHus ®PI'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJICH, COIEp>KaHMs,
pe3ynbTaToB 00yueHUs: U TpeOOBaHMI K YPOBHIO NMOJTOTOBKH BBIIMYCKHUKOB, MOJOXEHHS 00
o0UMX HesIX M MPUHIUNAX, XapaKTepU3YIOUINX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHETro
obmero obpazoBanus B Poccuiickoit depepannn, a TakKe MOJOKEHHUS O crielupuKe OMOJIOTHH,
e 3HAUCHHWU B TO3HAHMM XKUBOW MPHUPOABI U OOECHEUYEHHUU CYHIECTBOBAHUS UYEJIOBEYECKOTO
obuiectBa. CorjacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIETICHbl OCHOBHBIE ()YHKIIMH MPOTPaMMBI
1o OMoJIOTHUH U €€ CTPYKTYpa.

[Iporpamma no 6uosoruu Jaét mpencTaBiIeHUe O 1eNsX, 00 o01el cTpareruu 00y4eHus,
BOCIIUTAHUS W pa3BUTUA OOydaromuXcsl cpeacTBaMu YydeOHoro mnpeamera «buonorusy,
ompezenseT o0s3aTeNbHOE MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpy, paclpeiesieHue I
paszenaM U TeMaM, PEKOMEHIYeMYIO IMOCJIeN0BaTeNbHOCTh M3y4eHHs] y4eOHOro MmaTepuaia C
y4€TOM MEXIMPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTeIbHOTO IMpoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUJaIOIINXCA.

B mporpamMe mo OuWONIOTMM TakKe YUMUTHIBAIOTCS TpPeOOBAHMS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METANpeAMETHBIM M MPEAMETHBIM pe3ylbTaTaM oOydeHus B (GOpMHUpPOBAHUHU
OCHOBHBIX BHJIOB Yue€OHO-TI03HABATEIbHON JIEATEIbHOCTH/Y4eOHBIX NeHCTBUN 00YJarOIIMXCs O
OCBOEHHIO COJICPKaHUS OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme mo Oumonoruu (10—11 kmaccel, 6a30BbINl ypOBEHB) pearnu30BaH MPUHIIMIT
MPEeMCTBEHHOCTH B M3y4eHUH Ouonorum, Onaromaps uemMy B HeW mpocMaTpuBaercs
HaMpaBJICHHOCTh HA PAa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMH  JHYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MPEJICTaBICHUA O 370pOBOM 00pa3e JKM3HU W OEpeKHbIM OTHOIIEHHUEM K OKpYKaromen
npupoaHoit cpene. llosTomy Hapsay ¢ u3ydeHHEeM OOIIEOMONIOTMYECKUX TEOpHH, a TaKkKe
3HAHWI O CTPOEHUH JKMBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX



MPOIECCOB B MIpOrpaMMe IO OHOJOTHM YIENeHO BHUMAHHE HCIHOJB30BAHUIO MOJIYYEHHBIX
3HAaHUH B MOBCEIHEBHOM JKU3HU VISl PEIICHHSI IPUKJIAIHBIX 3a/1a4, B TOM YUCIIE: MPO(UIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWIA  YENOBEKAa, MEAWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHUS,
000CHOBaHHS KOJOTHYECKH IEJIECO00Pa3HOTO MOBEACHUS B OKPYXKAIOIIEH MPHUPOTHON cpere,
aHamM3a BIMSHUS XO3AWCTBEHHOHN JEATEIHPHOCTH 4YEIOBEKAa Ha COCTOSIHME HUPUPOIHBIX U
HCKYCCTBEHHBIX 5KOCHCTEM. YCHJICHHE BHUMAaHHS K MPHUKIAJIHOW HANpPaBICHHOCTH Y4€OHOTO
npeamera «bHOJIOTHS) TPOTUKTOBAHO HEOOXOIUMOCTHIO 00eCIeueH s YCIOBUN JUTS PEUICHUs
OJTHOM M3 aKTyaJbHBIX 33]1a4 NIKOJIFHOTO OMOJIOTHYECKOTO 00pa30BaHus, KOTOPas MPEaoIaraet
dopmupoBanre y 0Oy4arOmUXCs CIMOCOOHOCTH aAaNTHPOBATHCS K M3MEHEHHSM TUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpemHero oOuiero oOpa3oBaHMsI 3aHUMAaeT BakHoe MecTo. OHa
obecnieunBaeT (OpMUPOBAHUE Yy OOydarolIUXCs MpPEICTaBICHUH O HaydyHOH KapTHHE MUpa,
pacmupsier 1 0000IIaeT 3HAHKS O )KUBOW PUPOJe, €€ OTIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOIIIOLWHU, CO3MAET YCJIOBHS JUIS: TO3HAHWS 3aKOHOB >KMBOHM IPHPO/IHI,
¢dbopmupoBanusi (PYHKIIMOHATBLHOM T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOTO M Oe3omacHoro obpasa
KHU3HH, SKOJOTHUECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOIICHUS K )KUBOW MIPUPOJIC U YEITIOBEKY.

Bonpmoe 3HadeHWe OWOJIOTHS WMEET TakXkKe [UIS pPEIIeHUS BOCIUTATEIBHBIX U
Pa3BUBAIOIINX 337a4 CPeAHETO o0Iero oopazoBanus, coruanu3anuu odydarmommuxcs. M3ydenne
onosoruun oOecrieynBaeT YCIIOBHUS TUTISt (dbopmupoBaHUs WHTEIUICKTYaIbHBIX,
KOMMYHHMKAIIMOHHBIX U MH(GOPMAIMOHHBIX HABBIKOB, ICTETUYECKOMN KYJIbTYpBI, CIIOCOOCTBYET
MHTErpanuy OUOJIOTMYECKUX 3HAHUN C MPEICTABICHUSMU U3 JPYTHX Yy4eOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKH, XUMUU U reorpaduu. HazBanHble MOI0KEHHS O MTpeIHa3HAYCHUN Y4eOHOTO
npenMera «buosjorus» cocraBUiIM OCHOBY IS ONIpENENIECHUS TMOAXOJOB K OTOOpY H
CTPYKTYPHUPOBAHUIO €TO COJIEPKaHUsS, TPEICTABICHHOTO B IPOTpaMMe 10 OUOJIOTHH.

OT160p conepkanus yueOHoro npeamera «buosnorus» Ha 6a30BOM ypOBHE OCYIIIECTBIIEH C
MO3UIUN KyJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOydarouiuecs: AOJHKHbBI
OCBOUTH 3HAHUS U YMEHHsI, 3HAUMMbIe U (OPMUPOBAHUS OOIIEH KyIbTYPHI, OMpPEIesIONIIe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPYXKAIOLIEH MNPUPOJHON cpeie, BOCTPEOOBAHHBIE B
MOBCEIHEBHOM KHU3HU U MPaKTUUECKOU nesTenbHOCTH. Ocob0e MeCTo B ATOM CHUCTEeMe 3HAHUI
3aHMMAIOT DJIEMEHTBHl COJEP)KAHUS, KOTOpble CIyKaT OCHOBOM i  (QOpMHUpOBaHUs
MPEJICTABJICHU O COBPEMEHHON eCTECTBEHHO-HAyYHOW KapTMHE MHpa W LEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CHOCOOCTBYIOIINX I'YMaHU3allUK OUOJIOTHUECKOT0 00pa30BaHHUs.

CtpykTypupoBaHUE coOJiep>KaHusl y4eOHOro Marepuaia B MporpamMme Mo OuoJIoTHUu
OCYILIECTBIICHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENBHBIX OCOOEHHOCTSAX
KUBOM MpPUPOIBI, O €€ YpOBHEBOM OpraHu3alui ¥ HBOJIOLUU. B COOTBETCTBHH C 3THM B
CTPYKType ydeOHOTo npeamera «bHoiorus» BBIIEIEHBI CIEIYIOIINE COJIepKaTeNbHbIC TUHUU:
«buonorus kak Hayka. MeToJpl HaydHOTO MO3HaHUAY», «KieTka kak Ouosioruyeckasi cucTemMay,
«Opranusm kak 6uosnoruyeckas cuctemMa», «CucreMa 1 MHOrooOpas3ue OpraHM4eckoro Mupay,
«OBOJIOIMS KUBOU IPUPOABIY, «IKOCUCTEMBI U MPUCYILHE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHoOro mnpeamera «buonorus» Ha 6a30BOM ypOBHE — OBJaJICHHE
oOyJaromuMucs 3HAaHUSAMU O CTPYKTYpHO-(DYyHKIIMOHAJIBHOW OpraHu3alMd HUBBIX CHCTEM
pa3HOro paHra U NpHOOpPETeHnEe YMEHHI MCII0JIb30BaTh ATU 3HAHUSA Ul TPAMOTHBIX JIHCTBUH B
OTHOIIIEHUH OOBEKTOB >KUBOM MPHUPO/IBI U PEIIEHUs pa3IMYHBIX KU3HEHHBIX MPOOIIEM.



JlocTiokeHne neiau u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM ypoBHE
o0ecrieynBaeTcsl peIIeHUEeM CIIeIyIONINX 3a1ay:

OCBOCHHE OOYYAIOIMIMMHUCS CHUCTEMBbl 3HAHUKW O OWOJIOTHUECKUX TEOpHUsX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, I'MIOTEe3axX, MpaBWiaxX, CIY)XKallUX OCHOBOM isl (popMHpOBaHUS
IIPEJICTAaBICHU O ECTECTBEHHO-HAYy4YHOM KapTHHE MHpa, O METOJaX HAay4YHOI'O I[O3HaHUA,
CTPOCHHUH, MHOTO00pasMu M OCOOCHHOCTSAX MKHBBIX CHCTEM pa3HOTO YPOBHS OpTaHU3aIHH,
BBIJAFOIIHUXCSI OTKPBITHSX ¥ COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

¢dbopmupoBanre y OOy4arOIUXCs IMO3HABATENbHBIX, MHTEIICKTYAIBHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Ipolecce aHaIM3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJIOTUMU HAYYHBIX B3IJISIJIOB,
UJIEN ¥ TIO/IXO0/I0B K M3YyYEHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3aIuu;

CTaHOBJIEHHME Yy oOydaromuxcs oOmei KyiabTypbl, (YHKIMOHAIBHOM TI'paMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHATH W OLIEHWBATH SIBJICHUS OKPYXAIOIIEr0 MUpA >KUBOW MPUPOIBI HA
OCHOBAHUU 3HAHWUN W OTIBITA, MOJTYYCHHBIX TPH U3yUYE€HUU OMOJIOTHH;

(dbopmupoBaHHe y OOyYaroIIMXCsl YMEHHH WUIIOCTPUPOBATh 3HAYEHUE OHOJOrHYECKHX
3HAHUW B TPAKTHYECKOW MIEATETHHOCTH YEJOBEKA, Pa3BUTUM COBPEMEHHBIX MEIUITUMHCKHUX
TEXHOJIOTUH ¥ arpoOUOTEXHOJIOTHIA,

BOCIIUTaHHE YOeXKJAEHHOCTH B BO3MOXKHOCTHU MO3HAHHS YEIOBEKOM >KMBOW MPUPOJIBI,
HE00X0IMMOCTH OEpEeKHOTO OTHOIIEHHS K HEW, COOIOICHUS] STUYECKUX HOPM TpU NMPOBEACHUN
OMOJIOTMYECKUX HCCIIEI0BAHUM;

OCO3HAHHE LIEHHOCTU OMOJIOTUYECKUX 3HAHWM JUIsl TIOBBIIICHHUS] YPOBHS 3KOJOTHYECKON
KYJIBTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUW U YMEHUH B IMOBCEJAHEBHOM >XWU3HU JJISl OLEHKU
MOCJICICTBUN CBOEH JEATEIIBHOCTH IO OTHOIICHHWIO K OKPYXKAIIIEeH cpene, COOCTBEHHOMY
3I0POBBIO, 000CHOBAHUE U COOIIOIEHHE Mep TTPO(DUIaKTHKY 3a00IeBaHU.

B cucreme cpeanero obuiero oopasobanus «buonorus», usydaemas Ha 6a30BOM ypOBHe,
SBJISETCA 00s3aTeIbHBIM Y4Y€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW oOnactu
«EcTecTBeHHO-Hay4YHBIE MTPEIMETHDY.

Jliia u3ydenus 6uosioruu Ha 0a30BOM YpOBHE CpeHEro o0Iiero oOpa3zoBaHUs OTBOAUTCS
68 gacoB: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 yac B HeeI0).



COILEPKXAHUE OBYUEHUA
10 KJIACC

Tema 1. buojsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHcTeMa OMOJIOTHIECKUX HAYK.

Mertoap! MO3HAHUS KUBOHM PUPOBI (HAOIIOIEHNE, SKCIIEPUMEHT, OTIMCAaHKEe, H3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoncTpauuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

[Ipaktnueckas padora Ne 1. «lcrnonp3oBaHue pa3iaUMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTIHune >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPHPO/IbI.

CpoiicTBa OmocucTeM ¥ HX pa3HOOOpa3ue. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIIIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpaumnu:

Tabmuupl u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HW», «YPOBHU OpPraHU3AMH >KUBOM
MIPUPOJIBI».

O6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOECHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  3JIEMEHThl:  MaKpOJJIEMEHTHI,
MHKpPO3JE€MEHThI. Bo/ia 1 MUHEpaibHbIE BEILIECTBA.

@yHKIMU BOJbI M MHUHEpaIbHBIX BeELIECTB B KieTke. [logmepkaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OekoB. HezameHnumsie
U 3aMEHHMbIE aMHHOKUCIOTHL. AMHUHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBHYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTHYHAS CTPYKTypa). XHUMHUECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIMU OEIKOB.

®epMeHThl — Ouonoruyeckue kKaranu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas cneuuduunoctb. Kodepmentsl. Butamuubl. Otianuus  (EepMEHTOB  OT
HEOPraHMYECKHX KaTaln3aToOpOB.

VYraeBoJipl: MOHOCaxapupsl (III0K03a, pudo3a u JIe30Kkcuprbdo3a), 1ucaxapuabl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIHKOTeH, IeJIoio3a). buomorndyeckue (GyHKIUU
YIJIEBOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-THAPO(YOOHBIE
cBoiicTBa. buonornyeckue ¢yHknun nunuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB U JMIHJIOB Kak
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnotsl: JIHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxumu PHK. Bugsr PHK. AT®: crpoenune u
GbyHKINN.

[uronorusa — Hayka o kiuerke. Kilerounas teopus — npumep B3auMMOJEHCTBHUS UACH U
(axTOB B HAYYHOM TO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Knetka kak nenocrHas >xuBas cucrema. OOLIue Npu3HakyU KIETOK: 3aMKHYTasi HapyXHas
MemOpana, mosekynbl JJHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a Oelka.

Tumbl  KIETOK: JyKapuOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTpPOCHHS
npokapuoTHueckoi kiueTku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIUKC, UX (YHKIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoubI.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar ['onbaxu, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoufipl KJIETKH: MHUTOXOHAPUH, IIacTUibl. lIpomcxoxkaeHrne MHUTOXOHAPUA W IUIACTHI.
Buner nnactun. HememOpanHble opraHouibl KJIETKH: pUOOCOMBI, KJIETOUHBIA HEHTP, HEHTPUOJIH,
PECHUUKH, KI'yTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BritoueHus.

SAnpo — perynstopHslil ueHTp kietku. CTpoeHue sapa: sijaepHas o00J0ouKa, KapuoIruia3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllann, M. Illneiinen, P. Bupxos, JIx. Yorcon, @.
Kpuxk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHX OJIEMEHTOB B HEXHUBOM  MIPUPOJIE»,
«PacrpeneneHre XuMUYECKUX NIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupel u cxemsl: «llepuoanyeckas Tabiuua XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenka», «CtpoeHue MoJiekyisl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunnossie kucinotel. [JHK», «Ctpoenne mosekynbr AT®y», «CTtpoeHHne 3yKapuoTHYECKOM
KIeTKkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHHe pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKapUOTUYECKOH KIETKW», «CTpOCHHE Apa KIETKN», «YTIIEBOIBD?, «JIAIHUIbD).

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYyHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, HKCIEPUMEHTOB, MHUKpOIpENnapaTbl pacTUTENbHBIX, KUBOTHBIX M OaKTEpUAIbHBIX
KIIETOK.

JlaGopaTopHble H IPaKTHYecKue padoThbi:

JlaGopatopHass pabota Ne 1. «M3ydyeHue KaTaJIUTUYECKON aKTUBHOCTH (DepMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTanasbl)».

JlaGopatopHass pabota Ne 2. «l3ydyeHue CTpOEHHs KIETOK pacTEHHUH, XUBOTHBIX U
OakTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpEnapaTax U UX OMUCAHUE.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (MJIaCTHUECKUH OOMEH) U
JTUCCUMIIIALIUSA (SHEpreTUYecKrii 00OMeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpPOHBIH U rereporpodusii. Posib dhepmenTOoB B 0OMeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUN B KIIETKE.



@orocunte3. CperoBas u TeMHOBas (a3el ¢ortocuHTe3a. Peaknmm (oTocHHTE3A.
DddexruBHOCTD PoTOCHHTE3a. 3HAUEeHUE (OTOCUHTE3A /IS )KU3HU Ha 3emiie. BriusHue ycnoBwmii
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIIIEHHSI €r0 MPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XemocuHTe3. XEMOCHUHTE3UPYIOIME OaKTEepuu. 3HAUEHHE XEMOCHHTE3a /IS KU3HU Ha
3emuie.

OHepretuyeckuii oOMeH B  KieTke. PaciiensieHue  BEIIECTB, BBIJACIECHUE U
aKKyMYJIMPOBAaHHE PHEPTUU B KIETKE. DTalbl YHEPreTHIecKoro oomena. I mnkonus. bpoxxenue n
ero Buabl. KuciopogHoe OKuCI€HHME, WIM KJIETOYHOE JbIXxaHue. OKHUCIUTENIbHOE
dhochopmmpoBanue. DPHEKTUBHOCTh FHEPTETHIECKOTO OOMEHa.

Peakuun wmarpuuHoro cuHte3a. ['eHermueckas wundopmanus u JHK. Peanuzanus
reHeTUYeCKON MH@OpMalu B KieTKe. ['eHeTHuecKuil KoJ M ero cBoicTBa. TpaHCKpUMIIUS —
matpuunblii cuate3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHcasiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuii). OcoOEHHOCTH CTPOEHUS U )KM3HEHHOTO LIMKIIa BUpYycoB. bakrepuodaru. bonesnu
pacTeHMi, )KUBOTHBIX U YeJOBeKa, BhI3bIBa€MbIE BUpycaMu. Bupyc uMMyHonepuInTa 4enoBeKka

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKPHUIIIMSA, peBepTasa W HHTETpasa.
[TpodunakTrka pacpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIM.
JdemoHncTpaumnu:

[Toptpetsr: H. K. Konbuos, /1. M. UBanosckuii, K. A. Tumupszes.

Tabmuupt wu  cxembl: «Tunel  muranmsy, «Metabonuzm»,  «MUTOXOHIPHUS,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
dbyHKIMOHMpOBaHUE TeHay», «CuHTe3 Oenkay, «leHernueckuii Kom», «Bupycs,
«baktepuodarn», «Ctpoenune u ku3HeHHBIM 1wk Bupyca CIIWa, Oakrepuodaray,
«Pemmukanus JTHK».

O6GopynoBanue: moaenu-ammukanuu «Yasoenue [IHK u tpanckpunmus», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb cTpykTypsl JJHK.

Tema 5. PazmHoKeHNe M HHAUBUYAJbHOE PAa3BUTHE OPraHU3MOB.

Kierounsrii MK, WM >KU3HEHHBIM LMK KieTku. MHTepdasza m muto3. Ilpomecchr,
npoTekaromue B uHTepdase. Permmkamus — peakuus marpuuHoro cuHTe3a JHK. Crtpoenwme
XpoOMOCOM. XPOMOCOMHBI HA0Op — KapUOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBI XPOMOCOMHbBIE
Habopel. Xpomatuel. LluTonorndeckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiive Ha pasHbIX
CTaAMsIX MUTO3a. BHOJIOrMYeCKuii CMBICII MUTO3A.

[Iporpammupyemast rubesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHsSI OpPraHu3MOB: Oecrojioe ¥ TojJoBoe. Buasl  Oecroioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE MJIs
CEJIeKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTOJIOTO.

Meiio3. Cragun wmeio3a. I[lpomeccel, mpoucxonsmiue Ha cragusx meios3a. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHUE Meio3a.



I'amerorenes — mporiecc 0Opa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10JI0BEIE JKeTe3bl:
CEMEHHUKU M sSMYHUKU. OOpa3oBaHUE U Pa3BUTHUE IOJIOBBIX KJIETOK — raMeT (CHepMaTo30um,
AilleKIeTKa) — crepMaroreHe3 U oBoreHe3. (OcCoOEHHOCTH CTpPOEHUs SULEKIETOK MU
cnepmaro3ounioB. OmionorBopenue. [lapreHorenes.

NunuBunyanbHoe pa3BuTHE (OHTOT€HE3). OMOpPHOHAIBHOE pa3BUTHE (SMOpHOTrEHE3).
Dransl 3M6pI/IOHaJII)HOFO PasBUTHUA Yy IO3BOHOYHBIX JXHWBOTHBIX! IIpO6J'IeHI/I€, racTpyisinus,
opranorenes. [loctamOpuoHanbHOE pa3BUTHE. THIBI TOCTIMOPHOHAIBHOTO PA3BUTHS: MPSMOE,
HenpsMoe (JIMYMHOYHOE). BimsiHue cpensl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE
BbI3bIBATH BpO)KI[éHHI)IG YPOACTBA.

Poct u pazButue pacrenuil. OHTOTreHE3 IIBETKOBOTO PACTEHUSI: CTPOCHUE CEMEHH, CTaIlN
pa3BUTHSL.

JdemoHcTpaumnu:

Tabnuibl u cxeMbl: «DOpMbI pa3MHOKEHUSI OPTaHU3MOBY, «/[BOMHOE OMIIOAOTBOPEHUE Y
IIBETKOBBIX pacTeHui», «BereraruBHOe pa3sMHOKEHHME pacTeHUi», «JleleHne KIeTKH
Oaktepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpoMOcOMbI», «KIIeTOUHBIN LMK,
«Permmukanua [JHK», «Mwutosy, «Meios», «Ilpsmoe u Henpsimoe pa3Burue», «l'aMeTorenes y
MJICKOTIUTAIOIIHNX U YeJI0oBeKay, «OCHOBHBIE CTaJMH OHTOTCHE3a.

O6GopymoBaHue: MHKPOCKOT, MHUKpompemnapaThl «CrepMaTo30uabl MICKOTIHTAIOIIETO,
«SinekneTka MiekonuTarmero», «KaprnoknHe3 B KJIETKax KOpemka JiyKay, MarHUTHas
Mo/ienb-anmuinkanus «Jlenenue knetkn», moaens JIHK, Moaens meTadazHoi XpOMOCOMBL.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlabopaTtopnas padora Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

JlaGopatopnass pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpernaparax».

Tema 6. HacjieacTBeHHOCTH M H3MEHYMBOCTH OPTraHMU3MOB.

[Ipenmer u 3amaum reHetuku. Mcrtopust pa3Butusi reHeTukd. Ponb uuTojoruu u
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETHKHU. BKita] pocCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKH. MeToIpl TeHETUKH (TUOPUIOJIOTUYECKHH, LHUTOT€HEeTHYECKU, MOJIEKYISIPHO-
reHeTnyeckuit). OCHOBHbIE T€HETUYECKUE MOHATH. ['eHeTnueckasi CMMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpelIMBaHuil.

3aKOHOMEPHOCTH  HAcJeIOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MonorubpuaHoe ckpermuBaHue. 3akoH equHOo00pasusi THOPHUIOB MepBoro mnokoJsieHus. [IpaBuio
JOMHHHUPOBAHMS. 3aKOH pacllelyieHus Mpu3HakoB. [umore3a 4uctoThl ramer. llomHoe u
HEMOJIHOE TOMHUHUPOBAHHUE.

JuruOpugHoe cKpemuBaHHe. 3aKOH HE3aBUCUMOTO  HACJIENOBaHHUS  IMPU3HAKOB.
[{uToreHeTn4yeckre OCHOBBI IUTHOPHIHOTO CKpEIIMBAaHMS. AHaIH3UPYIOIIee CKpellrBaHUE.
Hcnonb3oBaHne aHATU3UPYIOIIETO CKPEUTUBAHUS 7S OTIpEAeTICHUS TeHOTHIIa OCOOH.

CuerieHHOe HacnefoBaHue TmpusHakoB. PaGora T. Moprana mno cuemjieHHOMY
HacJeA0BaHUIo reHoB. HapyllieHne clienieHnsi TeHOB B pe3ylbTaTe KPOCCUHIOBEpa.

XpOMOCOMHas TEOpUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEEIeHHE oJiIa. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omoramerHele M reTeporaMeTHble OpraHu3Mbl. HacliemoBaHue NpU3HAKOB, CHEIVIEHHBIX C
MIOJIOM.



N3menunBOCTh. BHJIbl M3MEHYMBOCTH: HEHACJIEACTBEHHAs U HAcleACTBEHHas. Posb cpebl
B HEHACJIEJICTBEHHON W3MEHYMBOCTH. XapaKTEpUCTHKA MOIU(PUKAIMOHHONW H3MEHYHBOCTH.
BaprannonHsslii pax 1 BapuanmoHHas kpusas. Hopma peaknuum npusnaka. KosmyecTBeHHbIE U
KaueCTBEHHBIC NMPU3HAKU U UX HOpMa peakinu. CBoicTBa MOAU(PUKAIIMOHHON N3MEHUNBOCTH.

HacnencTBenHasi, Wi TeHOTHITHYECKAs, H3MCHUYMBOCTh. KOMOWHATHBHAS M3MEHUUBOCTD.
Meiio3 u m1onoBOM mponecc — OCHOBa KOMOMHATUBHOW M3MEHUMBOCTH. MyTalMOHHas
n3MeHYnBoCTh. Kiaccuukanus myranuii: reHHbIE, XpOMOCOMHBIE, T€éHOMHBIE. YacTtoTa u
MPUYMHBI MyTarii. MyTtareHHnbsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSAIOB B HACIICICTBEHHOM
n3MenunBocty H. Y. BaBuiiosa.

BresnepHas HaclneACTBEHHOCTh U N3MEHYHUBOCTD.

I'enetnka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJbI TEHETUKH YeEJIOBEKA:
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, UUTOTCHETUYECKH, OWOXUMHYECKUH, MOJIEKYISIPHO-
reHetudeckuid. CoBpeMEHHOE OIpe/eNieHne TEHOTHUIA: TOJHOTEHOMHOE CEKBEHHPOBAHHUE,
T€HOTHIUPOBaHKWE, B TOM umcie ¢ nomotibio [1I[P-ananmm3a. HacnencrBeHHbie 3a0oeBaHms
YeloBeKa: TEHHbIe Oosie3Hd, O0J€3HM C  HACJIEACTBEHHOW  MPEAPaCIOOKEHHOCTHIO,
XpoMocoMHBIE Oosie3HH. CoMaTHdeckue | TeHepaTHBHbIE MyTalruu. CTBOJIOBBIE KIIETKH.
[Tpunnume! 310poBoro obpasa KU3HU, JUATHOCTUKH, MTPO(PIIIAKTUKA U JICUCHUS TEHETUYECKUX
Oose3Heil. MenuKo-TeHETHIECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUITMHCKONW TEHETHKH B
MPEAOTBPAIICHUN U JICUCHUH TEHETHYECKUX 3a00JIeBaHUH YEIIOBEKA.

JdemoHncTpauuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodeesn-
Pecosckuii, H. 1. BaBunos.

Tabmuipl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 HUTOTE€HETHYECKas OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro LUTOTCHETUYEeCKas OCHOBa», «3aKOH YHUCTOTBI TameT,
«durubpunnoe ckpeuiuBanue», «LluTomornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Meio3», «B3zaumoaeiicTBue amiebHbIX T'€HOBY, «I'€HETHYECKHE KapThl PAaCTEHUH, )KUBOTHBIX
n 4yenoBekay, «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJENIOBAaHMS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunsl uenoBeka U JKUBOTHBIX», «Buasl wu3MeHuMBOCTHY, «MoaudukanuoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpymnn KpoBuW», «MyTalMOHHas
U3MEHYUBOCTBY.

O6opynoBanue: MojaeiH-anmukauuu «MoHoruOpuaHOEe CcKpemmBanue», «HemomaHoe
JOMHUHUpOBaHUe», «urubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpomnpenapar «Jlpo3oduna» (Hopma, Myrauuu (Gopmbl KpbUILEB U OKpPACKU Tena), repoapuit
«I"OpoxX MOCEBHOW».

JlaGopaTopHble M IPaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3yuyeHue pe3yabTaTOB MOHOTHOPUIHOTO U JUTUOPUTHOTO
CKpEIIMBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOTpEnapaTaxy».

JlaboparopHas padota Ne 6. «M3yueHne MoAMPHUKAIIMOHHON M3MEHUHUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psifia U BapUALIMOHHOW KPUBOM».

JlaboparopHas pabora Ne 7. «AnHanmu3z wmyrtamuil y JIpo30QuiIbl Ha TOTOBBIX
MHKpOIIpenaparaxy.

[IpakTudeckas padbota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesnexuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.
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Cenekuus Kak HayKa U mpolecc. 3apokJIeHHUE CENeKIMU U noMecTukamus. Yuenue H. U.
BaBuioBa 0 meHTpax NPOUCXOXKIEHUS M MHOrooOpasusi KyJIbTypHBIX pacTeHuid. LleHTps
MIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOPOJIa, LITAMM.

CoBpemeHHbIE METOJIbl CeleKIUU. MaccoBblii U MHAMBUAYAJIbHBIN OTOOpHl B CENEKUUU
pacTeHuil u KUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KOpOACTBEHHOE CKPEIUBAHUE — MHOPUANHI.
Uucras JsmHUA. CKpeliMBaHWE YWCTBIX JHHHNA. [erepo3uc, winu THOpHIHAS CHIIA.
HeponctBenHoe ckpemmBanue — ayropuawar. Otmgan€éHHas TuOpuau3anus u e€ YCIeXH.
HcKycCTBEHHBI MyTareHe3 W IOJYYECHHE MOJUILIONI0B. J[OCTHIKEHUSI CEJIEKUUH PACTEHHIA,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib HpOU3BOACTBA. ['€HHas WHXKeHepus. OTamnbl CO3AaHUA
pexomOunantHot JIHK wu Tpancrennsix opranusmoB. Knerounas wunxeHepus. Knetounsie
KYJIbTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHHE pacTeHni. KiloHupoBaHue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTHYECKHE M JThdyeckue mpodiembl. MO —
TFeHEeTUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBuios, M. B. Muuypum, I'. /. Kapnieuenko, M. @. IBaHOB.

Tabmuipl u cxembl: kapra «LleHTpbl HpPOUCXOXKIEHUS M MHOT000pa3us KyJIbTYpPHBIX
pactenuii», «Ilopoasl 1OMamHUX )KUBOTHBIX», «COpTa KyJIbTYpHBIX pacTeHU», «OTnanéHHas
rubpunmzamus», «Paboter akamemmka M. @. HWBanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounole KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IJI0JI0OB U KOPHEIUIOJOB AMKUX (OpPM U KYJIbTYpHBIX COPTOB
pactenuid, repoapuii «CelbCKOX035HCTBEHHBIC PACTCHHSI.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

Okckypeusi «OCHOBHBIE METOABI U JIOCTKEHUSI CEJICKIUU PACTeHHUU M >KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (hepMy, COPTOMCHBITATENBHBIM y4acTOK, B TEIUIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBosronOHHAsA 0HOJIOTHS.

[Ipennoceliku BO3HUKHOBEHHUSI 3BOJIIOLMOHHONW TEOpUH. DBOJIOLHMOHHAs Teopus U e€
MecTO B OmoJioruu. BiusiHue 3BOIOLIMOHHOM TeOpHH Ha pa3BUTHE OMOJIOTMU U IPYTUX HaYK.

CBugerenbctBa HBoJONMU. llameoHToNOrMYEeCKHe: MOCIEN0BATEIbHOCTh IOSIBICHUS
BUJIOB B IAJICOHTOJIOIMUYECKON JIETONNCH, NIepexoiHble (popMbl. bruoreorpadguueckue: cxoiacTBo
U paznuuue GayH u (Iop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTMUECKUE: CXOJCTBA M PazIMuus SMOPHOHOB pa3HbIX BHJOB ITO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTUYHBIE, PYJUMEHTAPHBIE OpraHsbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUECKUE: CXOJICTBO MEXaHHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0OJMUECKUX yTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopuss Y. JlapBuna. Ilpennocbulku BO3HUKHOBEHMS JapBUHU3MA.
JIBIDKYyIIME CHJIBl  3BOJIIOLMU BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE NpU
OTPaHUYEHHOCTH PECYpCOB, HeONpeleNEHHas HM3MEHYUMBOCTb, Oopb0a 3a CyIEeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunterndeckas Teopus 3Bosiroruu (CTI) u e€ 0CHOBHBIE MOJI0KEHUS.
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Muxkposomtorus. [lomynsanus kak equHuIa BUAA U 3BOJIIOLUY.

JBuokymue cuiibl ((hakToOpbl) 3BOJIONWK BHIOB B Mpupoje. MyTalMmoOHHBIN MpOIecC U
KOMOWHATHBHAasA W3MEHUMBOCTh. [lomynsnuoHHble BOJMHBI M jpeiid renoB. M3zomsmus u
MUTPALIHSL.

EcrectBennslii oT60p — Hampapisiommid ¢akTop 3Bomonud. DOpMBI €CTECTBEHHOTO
otbopa.

[IpucrocobaeHHOCTh OPraHU3MOB KaK pe3ysbTar 3BoJitonuu. [lpumepsr npucnocoOnenunit
y opranu3mMoB. ApoMop(o3bl U UMOATATITAIIHH.

Bun u BupooOpasoBanue. Kputepun Buma. OcHoBHble (GOpMBI BHA000pa30BaHUS:
reorpaduueckoe, 3K0JI0rHYECcKOe.

MakponsBosmtonus. PopMbl 3BOIONKU: (PHIIeTUYECKAst, TUBEPreHTHAsl, KOHBEPreHTHAas,
napajuienpHas. HeoGpatuMocTh 3BOTIOIHH.

[IpoucxoxxaeHue  OT  HECHECUHMAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTABHAS paIrdaIius.
JdemoHncTpaumnu:

[Toptpersr: K. Jlunnen, K. b. Jlamapk, Y. Japsun, B. O. Kosanesckuit, K. M. bap, O.
I'exkxens, @. Mromiep, A. H. CeBepiios.

Tabmupt u  cxembl: «Pa3BuTue opraHuyeckoro Mupa Ha 3emiey, «3apoJIblln
MMO3BOHOYHBIX JKHBOTHBIX», «ApxeonTtepukcy, «DopMbl OOprOBI 3a CYIIECTBOBAHUEY,
«EctectBeHHBI  0TOOP», «MHOTOOOpa3ne COPTOB pacTeHuit», «MHOTooOpasue Mopos
KUBOTHBIX», «[Tomymnsumy, «MyranuoHHas U3MEHYUBOCTDY, «Apomop¢ho3bD»,
«Mmmoanmanrtanun», «OO0mas nereHepamusy, «JBuxymme cuibl 3BorONUN», «Kapra-cxema
Mapmipyra myremectBus Y. lapBuna», «boprba 3a cymectBoBaHuey, «lIpucmocoOneHHOCTh
opranu3MoBy, «[ eorpaduaeckoe BUA000pa3oBaHue», « IKOJOTHIECKOE BHI000pa30BaAHHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C PAa3IMYHBIMU THIIAMU OKpPAcKu, HAOOP IJI0JI0B U
ceMsiH, KoJutekuus «[Ipumepbl 3alUTHRIX MPUCTOCOOIEHUN Y )KUBOTHBIX», Mojieidb «OCHOBHbBIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHAs Moieb «CTpOeHHE TOJIOBHOTO MO3ra O3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJuleKIUs «DOpPMBI COXPAHHOCTH HMCKOIAEMBbIX
KUBOTHBIX U pacTeHHil», moaens ammukanus «llepekpéct xpomMocom», BIaKHbIE MpenapaTsl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymkuw», MukpornpemnapaT «/poszoduna» (HOpMma,
MyTanuu GOpMBI KPbUIHEB U OKPACKH Tela).

JlaGopaTopHble M IPaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPGHOIOTUYECKOMY KPUTEPHUIO».

JlaboparopHas pabota No 2. «OmnucaHue NPUCIOCOOIIGHHOCTH OpraHu3smMa ©u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU Ha 3emJie.

JloHay4yHble TIPEACTABICHUS O 3apOXKIACHUM *KU3HU. HayuHble rumnorte3sl BOSHUKHOBEHHMS
KU3HU Ha 3emsie: aOMoreHe3 M MaHCHepMHs. XUMHUYecKas 3BOJIOLUA. AOWOTEHHBIM CHHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKJCHUE
XUMHUYECKOH sBomonuK. HauvanpHble sTanbl Ouonornyeckoit aBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHKHOBEHHE MPOTOKIETKH. [IepBbie KIETKH M HX
3BOJIOLUSL. DOPMHUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPTaHU3MOB.
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PasButne xu3sHum Ha 3emsie nmo spaMm u nepuonam. Karapxeil. Apxelickas u
npoteposoiickass dpbl. [laneosolickas 3pa m e€ mepuonabl: KeMOPHICKUH, OpPIOBUKCKHUU,
CUJIyPUMCKHM, IEBOHCKUH, KAMEHHO YT OJIbHBIN, IEPMCKHMN.

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

Kaiino3oiickas spa u €€ nepuoapl: MaJI€OreHOBbI, HEOT€HOBbBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KiuMaTa M IeoJIoTHYecKuX IpoieccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pPacTUTENILHOTO W JKUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUd M KHUBOTHBIX. llosiBneHwe,
pacuBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKoOro Mupa Kak OTpakKeHue 3BoJitolMU. OCHOBHbIE CUCTEMATUYECKUE
IPYIIbl OPraHU3MOB.

OBOJIOLMS  yeloBeKa. AHTpOMOJNOrMs Kak Hayka. Pa3BuThe npeacTaBiIeHUd O
MIPOUCXOXKICHUN YesoBeKka. MeTopl n3ydeHus antponorenesa. CxoAcTBa M pa3inyus 4eJoBeKa
1 ’KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHHE YETOBEKa.

JBuwxymue cuibl (QakTopsl) aHTpororeHesa. HacneacTBeHHass HW3MEHUUMBOCTh U
ecTecTBeHHbIN 0TOOP. OOIeCTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHNUE OPYAUN Tpy/Aa, MbILUICHHE,
pedb.

OcCHOBHBIE CTaJUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONMUTEKH, YETOBEK yMEIbIi,
UYenosek mnpsmoxondamui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbiil. Haxonxum
HCKOIAEMBIX OCTaTKOB, BpeMs CYIIECTBOBaHHUS, 00JIACTh PacHpOCTpaHEHHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJIBIIME PAachl: €BPOINEOWHAs (E€Bpa3HiicKas), HETpo-
aBcTpajioniHass  (dKBaTOopuajbHAasi), MOHTOJOWIHAs  (a3MaTCKO-aMEpUKaHCKasi).  UepTsl
MPUCIIOCOOICHHOCTH MPEJICTaBUTENIE YENOBEYECKHX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBOo yenoBeveckux pac. Kpurtuka pacusma.

JdemoncTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. U. Onapun, C. Muinnep, I'. FOpu, Y. [lapBuH.

Tabmuipst u cxembl: «Bo3nukHoBenue CollHEUHOH cUCTeMbl», «Pa3BUTHE OpraHHYEcKOro
mupa», «PacturenpHas kieTka», <«OKuBoTHas kietka», «lIpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HaXOJO0K
MIPEIKOB COBPEMEHHOTO uenoBekay, «JlpeBHeiimme mogm», «/pesHue mroam», «llepsbie
COBPEMEHHBIE JIIOJI», «YemoBeueckue pach.

Ob6opynoBanue: wmymspku — «[Ipoucxoxaenue denaoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CICHKU WM M300paKeHUsS KaMEHHBIX OPYAMid
MepBOOBITHOTO 4YeNOBeKa (KaMHH-YOMIEphl, pyOuia, ckpebiia), reoXpoHoIoruyeckas Tabiuia,
KoJuteKiusi «@OpMbl COXPAHHOCTU UCKOTIAEMbIX KHUBOTHBIX U PACTCHUII.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

IIpaktnyeckas pabora Ne 1. «/3yueHne MCKOMaeMbIX OCTaTKOB PAaCT€HUH U )KUBOTHBIX B
KOJUIEKLIHSIX».

DKcKypeusi «DBOJIIOLUS OPraHMYecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HayUHBIH HIIU
KpaeBeIuecKuil My3eil).

Tema 3. Opranusmsl H OKpY:Kal0Las cpeaa.

OKojorus Kak Hayka. 3ajauyd M pasfesbl  dKOJIOTMHM. MeToapl 3KOJOTHYECKHX
UCCIIEI0OBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.
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Cpenst  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3€MHO-BO3JYyIIHAs,  IOYBEHHAs,
BHYTPUOPraHU3MEHHAsI.

Okonoruveckune ¢akropbl. Kinaccuduramus skoormueckux (akTopoB: aOHOTHUYECKUE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. JleliCTBHE SKOIOTHIECKUX (PaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (aKTOpBI:  CBET, TEMIeparypa, BIAKHOCTb.  DOTONEPHOAN3M.
[TpucnocobneHns Opranu3MoB K JISHCTBHUIO aOMOTHYECKHX (PAaKTOPOB. BHOJIOrHuecKie puTMBIL.

buotndeckne  daktopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPCHIIUS,
XAITHAYECTBO, CUMOMO3 1 ero ¢opmsl. [lapazutusm, Koomepanus, MyTyalIn3M, KOMMEHCAIN3M
(KBapTHpaHCTBO, HaXJI€OHMYECTBO). AMEHCAIN3M, HEUTpaiau3M. 3HaueHHe OHMOTHYECKUX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU momynauud. OCHOBHBIE MOKa3aTeNnu MOMYJISIUH:
YHUCJIEHHOCTb, IUIOTHOCTh, POXJAAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHCJIEHHOCTH MOMYJISINU U €€ PeryIsiiusl.

JdemoHncTpaumnu:

[optpetsl: A. I'ym6onpar, K. @. Pynbe, O. ['ekkensb.

Tabmuis! u cxemsbl: kapra «lIpupoausie 3086 3emiuy, «Cpeapl 00UTaHNS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomymsuum», «3aKOHOMEPHOCTH pPOCTA YHUCIEHHOCTH TOMYJISIIIUU
uHpy3opuu-Tydenbkny, «llumesslie nenm».

JlabopaTopHble U MpaKTHYeCKHe PadoThI:

JlabopaTtopnas padota Ne 3. «Mopdosornueckrne 0COOEHHOCTH PACTEHHUI U3 PA3HBIX MECT
oOUTaHUD.

JlabGopaTtopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktrueckas padota Ne 2. «[Toacd€r mIOTHOCTH MOMYJISAIUA pa3HBIX BUJOB PACTCHHIN.

Tema 4. Coo01ecTBa M IKOJOTHYECKHE CHCTEMBI.

CooOmiectBo  opranuzmMoB  —  Ouoneno3.  CTpykTypbl  OuoOlleHO3a:  BHUOBAfd,
MIPOCTpPaHCTBEHHAsd, Tpoduueckas (mumieBas). Bunbi-nomunanTsl. CBA3M B OMOLIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsl). [lonstue 006 3kocucreMe U OHOreOlEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOIYLUEHThl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BemliecTB M MOTOK 3HEPrUM B 3KocucTteMe. Tpodudeckue (MHILIEBHIE) YPOBHU
skocuctembl. IlumeBbie menu u cetu. OCHOBHBIE IOKa3aTeldM 3KOCHUCTEMBI: OHoMacca,
MPOIYKIHS. DKOJOTUYECKHE MHUpPAMUIbl: MPOAYKIUH, YUCICHHOCTH, OuomMaccel. CBoMcTBa
HKOCUCTEM: YCTOMYMBOCTD, CaMOperynsanus, pazsutue. Cykueccus.

[Ipupoanbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p W pPEeK. DKOCHUCTEMa XBOWHOTO WIIHU
IIUPOKOJIUCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE KOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
XO035IIICTBEHHOE 3HAaYCHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak (aktop ycroitunBocTtu 3kocucteM. CoxpaHeHHe OHOJIOTHYECKOro
paszHooOpa3us Ha 3emuie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
Xusoe BemectBo U ero QyHkuH. OcoOeHHOCTH OHMOC(ephl Kak II00anbHON 3KOCUCTEMBI.
JluHamMu4eckoe paBHOBecHe U 0OpaTHast cBs3b B OHocdepe.

KpyroBopoTsl BeliecTB W OMOT€OXMMHUYECKHE IIMKIBI DJIEMEHTOB (yrjiepoja, a3oTa).
3oHanpHOCTH OHOC(hepsl. OCHOBHBIE OMOMBI CYIITH.
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YenoseuecTBo B Onochepe 3emiu. AHTponoreHHbIe n3MeHeHus B onocepe. [modanpHbIe
HKOJIOTUYECKUE TPOOIEMBI.

CocymiecTBoBaHME IPHUPOJIBI U YenoBedecTBa. CoxpaHeHHEe OMOPa3HOOOpasusi Kak OCHOBA
ycroiunBocT 6uochepsl. OCHOBa pallMOHAIBHOIO YIPaBJICHUS MPUPOJHBIMU PECYpCaMU U UX
ucnoJib30BaHue. JloCTHKeHUs: OMOJIOTMH U OXPaHa IPUPO/IbI.

JdemoHncTpaumnu:

[Moptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuupsl u cxemsl: «llumessie nenu», «bruoleHo3: coctaB U CTpyKTypa», «IlpupoaHsie
coobmectBa», «llenn mnurtanusa», «Okonoruueckas nupamuaay, «buocdepa u uenoBex»,
«JKocHCcTeEMa MIMPOKOJUCTBEHHOIO Jieca», «IJKOCUCTEMa XBOMHOro Jecan, «buoreHos
BoJ0éMa», «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHbIE BO3JEHUCTBUA HA IPUPOLY»,
«BaxHelmme MCTOYHHMKHU 3arpsi3HEHMs] BO3JyXa M TIPYHTOBBIX BOI», «llouBa — BakHeWmas
cocrasistonas onocgeps», «DaxkTopsl nerpagannu nousy, «llapaukossii 3¢ pexT», «DakTopshl
PaIMoOaKTUBHOTO 3arpsi3HeHus ouochepsn», «O0mas cTtpykTypa ouochepsn», «Pacnpoctpanenue
XKU3HU B Omocdepe», «O30HOBBIN dKkpaH Ouochepr», «KpyroBopoT yraepoma B Ouocdepe»,
«KpyroBopot azoTa B IpUpoae».

O6opynoBanue: MOJI€JIL-aMILINKAIHS «TunnyHele OMOLICHO3EDY, repbapuit
«PactutenbHble  coobmiecTBa»,  Koswekuuu — «buoneno3», «Bpemutenun — BaxHEHIINX
CEJIbCKOXO3SUCTBEHHBIX KYIbTYp», TepOapuM U KOJUIEKIMM pAcTeHUH U KUBOTHBIX,
MPUHAJICKAIINE K Pa3HBIM 3KOJIOTMYECKUM Tpylnam ogHoro Buaa, KpacHas kaura Poccuiickoit
Oenepannu, U300paxeHMs] OXpaHSEMbIX BUJOB PACTEHUN U )KUBOTHBIX.
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INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA ITPOI'PAMMEBI 110 BHUOJIOTMN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K pe3yiabTaTaM OCBOEHUS
00y4aromuMucs MPOrpaMM CperHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3yabTaTOB OCBOCHHS MpeaMera «BHONorusy BBIICICHBI
CIIENYIONIME  COCTaBIIAIONIME: OCO3HAHWE OOYJAIOUIUMHUCS  POCCUMCKOW  TpaxaaHCKOMN
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPECIICHUIO,
HAJIMYME MOTHUBAIMU K OOy4YCHHWIO OWOJIOTHH, IIEJICHAIPABICHHOES pPA3BUTHE BHYTPCHHHX
YOKICHUI JTMYHOCTH HA OCHOBE KITFOUCBBIX IIEHHOCTEH M UCTOPUYCCKHUX TPATUIUN Pa3BHTHS
OMOJIOTMUECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJICTBOBATHCS B
CBOCH  JICATCNLHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ yYCTAaHOBKAaMH, MPHUCYIIUMH  CHCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HaJWYHE HKOJIOTHYECKOTO TIPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH IIEJTU ¥ CTPOUTH KU3HECHHBIC TUTAHBI.

JIMIHOCTHBIE Pe3y/IbTaThl OCBOCHHS TpeaMmeTa «BbHOJOTusS» NOCTHraloTCs B CIWHCTBE
y4eOHOM U BOCHHUTATEIbHOU AESITEILHOCTH B COOTBETCTBUM C TPAJULUOHHBIMU POCCHUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHUUYECKUMHU U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMU B
oOuiecTBe MpaBUJIaMH MW HOPMaMH IMOBEAEHUS U CIOCOOCTBYIOT MpOIECcCaM CaMOIO3HAHUS,
CaMOBOCIIMTAHUS U CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTHU3MA,
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEJOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaXEHHs, OEpEeKHOr0  OTHOIIGHHWS K  KyJAbTypHOMY  HACIEOUI0 U TPaJulUsaM
MHOTOHAIMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, MpUpoe U OKPYKarolen cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHS yueOHOTo mpeamera «buonorus» M0JKHBI OTpaXkaThb
TOTOBHOCTb U CIOCOOHOCTH OOyYalONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM POCCHUHCKOTO  OOIIEecTBa,
paciupeHe >KU3HEHHOTO OIbITa M ONBITAa JESITENbHOCTH B IMPOIECCEe pealln3allid OCHOBHBIX
HaMpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHnn y4eOHbBIX U MO03HABATENbHBIX 33124, BHITIOJHEHNH OMOJIOTHUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO 10 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOU KU3HU U OOBICHITH €€;

YMEHHE y4YUTBIBATH B  CBOUX JCUCTBUSIX HEOOXOJAUMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIFOJIEH ¢ pa3HbIMH yOEXKIECHUSMHU, KyIbTYPHBIMH [EHHOCTSIMHU M COIIMATLHBIM
MOJIOKEHHUEM;
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TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
[I0O3HABATENIbHBIX M HCCIIEJOBATEIbCKUX 3a/a4, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIITOHEHTOB MPH OOCYKICHHH CITIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS,

TFOTOBHOCTb K TyMaHUTapHOM U BOJIOHTEPCKON JEATENbHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoaMHON, ropAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM s3bIK U KyJIBTYpY, IPOLLJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEIUI0 ¢ TaMSATHUKAM TPUPOJIBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKHX YUYEHBIX B CTAaHOBJIEHHWE U pa3BUTHE
OMOJIOTUH, IOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUHU 3aKOHOB MPHUPO/JIbI, B )KHU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoex1€HHOCTh, TOTOBHOCTH K CIIY>KEHHUIO U 3amuTte OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaI[MI0 U IMPUHHUMATh OCO3HAHHbBIE PEIIECHUs, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B MOCTPOCHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbUM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTH4YeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro BOCHHMTAHHWS, (POPMHPOBAHHUA  KYJbTYPbl 3I0POBbSI M
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HH (30pOBOE MUTAHHE,
coOroIeHHe TUTHEHHYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMUMAaHWE [EHHOCTH TMpPaBWJI WHAMBUAYATbHOTO M KOJJIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIUX 3[0POBbIO U )KU3HU JIOEH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEONEHUS aIKOTOJI,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYA0Iro0ue;
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TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTHUECKONW U COLUATILHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBITIOJHATH  TaKyHO
NEeSITETbHOCTB;

HWHTEpEeC K pa3nu4HbiM cdepam NpodecCHOHAIBHOU NEATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBII BEIOOpP Oymymiei mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC KU3HESHHBIC IUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHMIO M CaMOOOPA30BAaHUIO HA MPOTSIKEHUH BCEU
KU3HH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

AKOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CYyIIIECTBOBaHUS,

TOBBIIIICHUE YPOBHS JKOJIOTHUECKOW KYJIbTYphI: TPHOOPETEHUE OIbITa IUIAHUPOBAHUS
MOCTYIKOB U OIICHKU WX BO3MOXXHBIX TIOCIICJICTBUMN TSI OKPYKAIOIICH CPEIbI;

OCO3HAHUE TJIOOATBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIEM U MYTEeH NX PEIICHHS;

CIIOCOOHOCTH MCIOJIB30BaTh MPUOOPETAaEMBbIC MPU W3YYCHUH OMOJIOTHH 3HAHUS U YMEHHS
MpU PEIICeHUH TPOoOJIeM, CBS3aHHBIX C PalMOHATBHBIM MPUPOJIOIOIB30BaHNEM (COOIOIEHNE
MpaBUJl TIOBEACHUS B TIPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECHUS B JKOCHCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HETMPHUSATHE NEWCTBUH, MPUHOCSIIINX BpEl OKPYXKAIOIIEH MPUPOTHOU cpene,
yMEHHE MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJIOTHYECKUE TOCIEACTBUS MPEATPUHIMAEMBIX
JEUCTBUI U MPEIOTBPAIIATH UX;

HaJIM4Yue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOM KyJIbTYphl, OIBITA
NEeSITEIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HUMHU B
MO03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON JESITENbHOCTH YKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

cOpPMUPOBAHHOCTH ~MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM MpaKTUKH, OCHOBAaHHOIO Ha JHalore KyJabTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXY JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHHe crenupuku OWOJIOTHM KakK HayKd, OCO3HaHusl €€ poiu B (HOpMHUPOBAHHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YEIOBEKa M OOIIecTBa, B MO3HAHUH IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHruH IpoodIeM COXpaHEHHs MPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OUOJIOTHH IJIi COBPEMEHHOW IHMBIIIM3AIMU: OOECTIeUeHuUs
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl Pa3BUTHS YETIOBEUECTBA, TIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
HKOJIOTHUECKUX MPOoOsIeM U o0ecTieueHus mepexoia K yCTOHYMBOMY Pa3BUTHUIO, PAIUOHATHLHOMY
WCIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHUH OMOJOTHYECKMX 3HAHUU B IIEJNSX TMOBBIIMICHUS OOIIeH
KYJIbTYPbI, €CT€CTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIHOHATHHOU
IPaMOTHOCTH O0y4aromuxcs, GopMUPyeMOil PU U3yueHUN OUOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJIOB IO3HAHMS, HMCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJMy4aeMble 3HAHUS JUIsl aHajdu3a WU OOBSICHEHHs sIBJICHUU
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OKPYKAIOIIET0 MHUPAa M MPOUCXOASIMIUX B HEM HM3MEHEHUH, yMEHHE JenaTh OOOCHOBAaHHBIC
3aK/IIOYCHUA Ha OCHOBC HAYYHBIX (l)aKTOB U HUMCIHOIIUXCA MOaHHBIX C HLCJIbIH0 MOJYUYCHUA
AOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTh CAMOCTOSTEIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS PELICHUS
HpO6JI€M B PCAJIbHBIX JXKU3HCHHBIX CUTYyallUAX;

OCO3HAHHE IIEHHOCTU HAayYHOU JESATENIbHOCTH, TOTOBHOCTh OCYLIECTBIISITH MPOEKTHYIO U
HCCIIEN0BATENBCKYIO NEATEIbHOCTh HHAUBUNYAILHO U B TPYILIIE;

TOTOBHOCTb M CHOCOOHOCTb K HENPEpPHIBHOMY OOpPa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJTYUYCHHUIO HOBBIX 3HaHUH 1O OHOJIOTMM B COOTBETCTBHU C >KM3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MerTanpeMeTHbIE Pe3yJIbTaThl OCBOCHHS YIeOHOTO TpeameTa «BUOoJIOTHs» BKIIFOYAIOT:
3HaYuMble JUId  (POPMHpPOBAHUS MHMPOBO33PEHHS OOYYAIOIIMUXCS  MEXKIUCHUIUIMHAPHBIE
(MexTnpeaAMeTHbIE) 00IIeHaYyYHbIE TTOHITHSI, OTPaKaroIlIe LEI0CTHOCTh HayYHOU KapTUHBI MUpa
)51 CHeI_[I/I(i)I/IKy MCTOAO0B MMO3HAHUA, UCIIOJB3YEMBIX B €CTCCTBCHHBIX HayKax (BeH_[eCTBO, OHEpPTru-,
SIBJICHUE, TIPOIIECC, CUCTEMa, HAay4dHbIH (aKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeJIOBaHKE, HAOIIOJICHUE, M3MEPEHHUE, SKCIICPUMEHT W JPYTUX), YHHBEpPCAITbHBIC
y4ueOHbIe JIeHCTBHsI (TMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISITUBHBIE), 00ECIEUMBAIONINE
dhopmupoBanre (PyHKIIMOHATBLHONW TPAMOTHOCTH W COLMAJIBHON KOMIIETCHITMH OOYJaroIInuxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BATh OCBOEHHBIE MEXAUCLUUTIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4deOHbIE ICWCTBHUSI B I03HABATEIHHOU U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaThl OCBOSHUSI MPOrPaMMBbl CpEeIHEro ooiero oOpazoBaHUs
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH N03HABATEIbHBIMY 1€ CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIBHO (POPMYNIMpOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUW TPUEMBI JIOTUYECKOTO MBINUICHUS (aHAIu3a,
CHUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IIEHUsI), PaCKPBIBATb CMBICI OHOJIOTHYECKUX
MOHATHH (BBIACTATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH CBS3H C APYTUMU NOHATUIMH);

OTIPEIeNIATh LN JeATEIbHOCTH, 3a7aBasl HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH PE3YIbTATHI ACATEIHHOCTHU C MOCTABICHHBIMHU LIEJISMU;

WCIOJIb30BaTh OHMOJIOTHYECKUE TOHATHS JUIsi OOBsSCHEHUS (AKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyX AeHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHHUS;

MPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHHWI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYUI Pa3HOrO poja,
BBISIBIICHHBIX B Pa3IMYHBIX WH(OOPMAIIMOHHBIX HCTOUYHUKAX;
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pa3pabaTeiBaTh TUIAH PEUICHUS MPOOIEMbI ¢ YUETOM aHATN3a UMEIOIIUXCS MaTEePUATbHBIX
Y HEeMaTepHuaIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHBBI B JCSITECIBHOCTb, OLIEHWBATh COOTBETCTBUE PE3YJIBTATOB IEJSIM,
OIIEHUBATh PUCKHU MOCJIECACTBUH AEATEIbHOCTH;

KOOPDJAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSX PEAIbHOr0, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIE0BATEIbLCKHE IEHCTBHSI:

BIIaJIETh HaBbIKAMH y4€OHO-MCCIIEIOBATENLCKOW M MPOEKTHON NEATETbHOCTH, HaBBIKAMU
paspelieHus npodaeM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOUCKY METOJIOB
pelieHus MPakTUYECKUX 3aJ1a4, MPUMEHEHHUIO Pa3IMUYHBIX METOIOB TTO3HAHNS,

WCIIOJb30BaTh PA3JMYHbIE BHUJIBI JIEATEILHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHUA, €Tro
WHTEpIpETaIu, TpeoOpa3oBaHNI0 U NMPUMEHEHUIO B yYEOHBIX CHUTYalMSX, B TOM YHCIIE MPHU
CO3/ITaHWHU Y4EOHBIX U COIUATBHBIX ITPOCKTOB;

(hopMupOBaTh HAYYHBIN THUIT MBIIIJIEHUS, BIAJACTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH
MOHSATHUSMH M METOJIaMU;

CTaBUTh U (GOPMYJIHPOBATH COOCTBEHHBIE 33/Jaud B 00Opa30BaTENbHOUN NEATEILHOCTH H
KU3HEHHBIX CUTYaIIHIX;

BBISIBJISITH TTPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3a7ady, BBIJIBUTATH
runoTe’y e€ pemieHus, HaxOOUTh apryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEP)KJICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh TOJYYCHHbIE B XOJ€ peEHIeHHUs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OILICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh IEJICHAIIPABJICHHBIN MOUCK MEpeHoca CPEeACTB U CHOCOOOB JICHCTBUS B
poQecCHOHANBHYIO CPey;

yMeTb TMEpPEeHOCHTh 3HAHWS B [I03HABATEJIbHYI0O U  MPAKTUYECKyl0 oOlnactu
KHU3HEJCSITENbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE HWJEH, MpeAjiaraTb OPUrMHAIIbHBIE IMOAXOJbl M PEHICHHs, CTaBUTh
poOIeMbl U 3a/1a4H, JIOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanueii:

OpUEHTHPOBATHCS B Pa3NUYHBIX MCTOYHHMKAX HMH(pOpManuu (TEKCTE y4eOHOro mocolwus,
HAyYHO-TIOMYJISIPHON JIUTEepaType, OMOJIOTMUECKUX CIOBApsSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B MHTepHere), aHaIM3UpOBaTh WHGOPMAIMIO Pa3IUYHBIX BUIOB U (opm
MIpPEJICTaBJICHHS], KPUTUYECKH OLEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUHBOCTD;

dbopMmynupoBaTh 3ampoChl U TMPHUMEHSTHh Pa3IUYHbIE METOJbl MPH TOUCKE U OoTOOpe
Oouonorudeckoi HHGoOpMaIul, HeOOXOIUMOM JITsl BHITIOJIHEHUS! y4eOHBIX 3a/1a4;

MpHOOpPETaTh OMBIT HCIOJIb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEPILEHCTBOBATh KYJbTYPY aKTUBHOTO HUCIOJIb30BAaHUS PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIBbHYIO (OpMY TMpEeACTaBICHUS OHOIOTHYECKOU
uHpopmanuu (cXemsl, TpaduKu, TUarpaMmsbl, TaOIHIIBI, PUCYHKH U IPYTOe);

WCIOJIb30BaTh HAYYHBIN SI3BIK B KadecTBE CpeACTBa MpH paboTe ¢ OHOIOTHYecKOon
uHpopManuen: NMPUMEHITh XUMUYECKUE, (PU3UYECKUE W MaTeMaTHYeCKHE 3HAKW U CHMBOJIBI,
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dbopmynel, abOpeBHUaTypy, HOMEHKJIATYpPy, WCIOIB30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH,

BJIQJIETh HAaBBIKAMHM PACIO3HABAHMA M 3alIUTHl  WHGpOpMAIMK, HWHOOPMAITMOHHON
0€30MMaCHOCTH JTUIHOCTH.

OgJiajieHne YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMH JI€HCTBUSIMU:

1) o6menmue:

OCYIICCTBJIATD KOMMYHHKAIIUK BO BCCX CC};)Can JKU3HH, dKTUBHO Y4aCTBOBAaTb B AHUAJIOTC
WM JTUCKYCCHUHU TIO CYHIECTBY 00CYKIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BHICKA3BIBATH
CYXKACHHUA OTHOCHUTCIBHO BBIIIOJHCHUA npez[naraeMoi/’I 3aaa4yi, Y4YUTbIBATb HWHTCPCCHI U
COTJIaCOBAHHOCTD MO3UILUHI APYIMX YYACTHUKOB JMAJIOTa WIN JUCKYCCHH);

pacrmo3HaBaTh HEBEpOAJIBHBIC CpeICTBAa OOIICHHS, IMOHMMATH 3HAYCHUE COIHATBHBIX
3HAKOB, IPCANOCBIJIOK BO3SHUKHOBCHUA KOH(bJ'II/IKTHBIX CHTyaHHfI, YMETh CMATYATDb KOH(bJ'II/IKTI)I u
BECTH MEPETOBOPHI;

BJIAJICTE Ppa3INYHBIMU crocobaMu 06H_IeHI/I$I u B3aHMOHeﬁCTBHﬂ, IMOHUMAaTb HaMCPCHUA
JIPYTUX JIIOJIeH, MPOSBIATH YBAKUTEIHFHOE OTHOIIICHUE K COOSCEIHUKY M B KOPPEKTHOU dopme
(GOopMyITUPOBAaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C WCIOJIh30BAHUEM S3BIKOBBIX
CpEACTB.

2) COBMeCTHAasl 1eATEIbHOCTD:

MMOHUMATh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaTbHONH PabOTHI TpU
perieHun OMOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUSI TPYIIOBBIX
(hopM B3aMMOICHCTBHS MPU PEIICHUN YICOHOM 3a/1a4u;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIIMX WHTEPECOB U
BO3MOJKHOCTEH Ka)KIOTO YWiICHA KOJUICKTHBA;

NPUHUMATh [EJIA COBMECTHOW JESTEIbHOCTH, OPraHW30BBIBATH W KOOPIMHHPOBATH
JEUCTBUSL MO €€ MOCTHM)KCHHUIO: COCTAaBJISATH IUIAH JICHCTBHH, pacHpelelsiTh POJIM C y4ETOM
MHEHHI y9aCTHUKOB, 00CYXKIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh Ka4eCTBO CBOCTO BKJIAJIAa U KAXKJOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yiabTar
0 pa3pabdOTaHHBIM KPUTECPUSIM;

npeJylaraTh HOBBIC MPOCKTHI, OIEHUBATh HMJCH C TMO3WIMHA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTHBHOE CTPATETUYECKOE TIOBEJCHUE B PAa3lIUYHBIX CHUTYAIUAX,
MPOSIBJISITh TBOPYECTBO U BOOOPaKEHHE, ObITh MHUIIMATHBHBIM.

OgiajieHne YHHBEPCATbHBIMU PEryJsITABHBIMY 1eHCTBUSIMH:

1) camoopranu3amusi:

UCIIOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NTPOOJIEM W HX PCUHICHHS B
KU3HCHHBIX M YYCOHBIX CUTYaIUSX;

BBIOMPATh Ha OCHOBE OMOJIOTHUECKUX 3HAHUU IIEJIEBBIC U CMBICIIOBBIC YCTAHOBKU B CBOHMX
JCUCTBUSAX W TOCTYNKAX 10 OTHOIICHHIO K YKMBOHW NMPHUPOJIE, CBOEMY 3/I0POBBIO M 3I0POBBIO
OKPYXKArOIINX;

CaMOCTOSITEJILHO OCYIIECTBIISATh MO3HABATEIBHYIO JEATEIILHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh W (POPMYJIUPOBATH COOCTBEHHBIC 3aJaud B 0OPa30BATEIILHOW JCATEIBHOCTH U
KU3HCHHBIX CUTYaIUsIX;
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CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PELICHUs MPoOIeMBbl ¢ yIETOM MMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €10, OpaTh OTBETCTBEHHOCTH 32 PEIICHMUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (DOPMUPOBAHUIO M TPOSIBIICHHUIO IIUPOKOM SPYIHUIIMU B PA3HBIX 007IaCTAX
3HAHUN, IOCTOSHHO NOBBIIIATh CBOM 00Opa30BaTENbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh, OLICHMBATh
COOTBETCTBHUE PE3YJIBTATOB LEIISAM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BaTh NMPUEMBI pedIeKCun
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO pELICHUS;

YMETh OLIEHUBATHh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHUS 110 UX CHIXKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHsATHE CE0s1 U APYrUX:

MIPUHUMATh ce0sl, MTOHUMAasi CBOU HEAOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB JIEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaBO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

INPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIe pe3ynbTaThl 0cBoeHUs mporpaMMbl COO mo O6uosoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT creruduueckue Ui yaeOHoro npeamera «buosorus» HaydHble 3HaHHS, YMEHUS U
crnocoObl JeMCTBUH IO OCBOCHMIO, HHTEpIpeTalMd U HpeoOpa3oBaHUIO 3HAHWM, BUIbI
NEeATeNbHOCTH 10 IOJYYEHUI0 HOBOTO 3HAHMS M IPUMEHEHUIO 3HAHUH B Pa3IMYHBIX Y4EOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX JKU3HEHHBIX CHTYallUsAX, CBA3aHHBIX C Ouosorueil. B
IIporpamMme IpeJMeTHbIE Pe3yJIbTaThl IPEACTaBIEHBI 110 roJjaM 00ydeHHU .

IIpenmerHble pe3ynabTaThl OcBOeHMsI ydyeOHoro mnpenmera «buosorus» 6 10 knacce
JOJIKHBI OTPaKaTh:

C(OPMHUPOBAHHOCTh 3HAHMM O MECTe W pPOJIM OHOJOTMM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbIX HAayK, B (JOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa U
Hay4HOI'0 MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOS)KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosioruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YeJIOBEKa JUIsl pelleHHs] dKU3HEHHBIX 33/1a4;

YMEHHUE PacKpbIBaTh COJAEp’KaHUE OMOJIOTMYECKMX TEPMHHOB M MOHATUH: KU3HB, KIIETKA,
opraHusM, Merabonu3M (oOMEH BEImeCTB M  MpEBpalleHue DSHEPruu), TIoMeocTa3
(camoperynsinusi), ypOBHEBas  OpraHu3alUsl JKUBBIX  CHUCTEM, CaMOBOCIIPOM3BE/ECHUE
(penpoaykuus), HACIEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE Wu3jiaraTb OHOJOrMYECKHE TeOopuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJIbHas J0TMa MOJIEKYyIsspHOW Ouosorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuiosa) u yueHus (0 eHTpax MHOTooOpa3usi M MPOUCXOKICHUS KyIbTYpHbIX pacTeHuit H. U.
BaBuioBa), onpeaensTh rpaHUIbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;
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YMEHHE BIQJICTh METOJAMH HAyYHOTO TMO3HAHUS B OMOJIOTHU: HAONIOJECHUE W OMHCAHUC
KUBBIX CHCTEM, IMIPOLIECCOB U SIBJICHUW, OpraHW3amusi WU TPOBEACHHE OUOJOTHYECKOTO
OKCIIEPUMEHTA, BBIJBI)KCHHE THUIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCICIyEMbIMHU
BEITMYMHAMH, OOBSICHCHHE TOJNyYECHHBIX PE3YJIbTaTOB, WCIIOJH30BAHHBIX HAyYHBIX IOHSATHH,
TEOPHIA U 3aKOHOB, YMCHHE JICJIATh BBIBOJIBI HA OCHOBAHUU TIOJTYICHHBIX PE3YJIbTATOB;

YMCHHE BBIJICISATH CYIICCTBCHHBIC MPU3HAKA BHPYCOB, KJIETOK MPOKAPUOT M IYKAPHOT,
OJIHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPTaHU3MOB, 0COOCHHOCTH TIPOIIECCOB: OOMEHA BEIICCTB U
MPEBPAIIEHUST SHEPTUU B KJIETKE, (POTOCHHTE3a, TUIACTHYECKOTO M DHEPreTHYECKOro O0OMEHa,
XeMOCHHTE3a, MUTO3a, MEW03a, OIUIOJOTBOPEHUS, PAa3MHOKCHHS, WHIUBUIYATLHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHE TMPUMCHSTH MOJTYYCHHBIC 3HAHUS JIJIS OOBSCHEHUS OMOJIOTHYECKHX IMPOIIECCOB U
SIBJICHUH, JJTs1 IPUHSTHS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C IEJIBI0 00eCTICUeHUs
0€30MTaCHOCTH CBOETO 3JI0OPOBBSI M 3I0POBBSl OKPYKAIOUIMX JIIOJEH, COONIONEHHS HOPM
IPaMOTHOTO TOBEJCHHS B OKpYXKAMOIIEeH MNPUPOIHON Cpelle, NMOHWMaHWE HeOoOX0IUMOCTH
WCIIOJIb30BAHUS JIOCTHKCHUH COBPEMEHHON OHMOJIOTHMH W OMOTEXHOJOTHH JIIS PalMOHAILHOTO
TIPUPO/IOTIOJIE30BAHNS;

YMEHHE pelIaTh »JJIEeMEHTApHBbIE TEeHETHYEeCKHE 3aJadyd Ha MOHO- W JUTHOPHIHOE
CKpeIIMBaHKE, CIETUICHHOE HACJICJOBAHUE, COCTABIIATH CXEMbl MOHOTHOPHUIHOTO CKpEIIMBAHUS
JUTS TIPEJICKa3aHus HACIeA0BAHUS TPU3HAKOB y OPraHW3MOB;

YMEHHE BBINOJHATH JAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOaTh MpaBuUiia MpPH
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME KPUTHYECKH OIICHWBATh U WHTEPIPETHUPOBaTh HH(OpPMALHMIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAyYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM MHQOpMAIMU, HayYHO-TIOMYJSIPHbIE MaTEpHUasbl), STUHUECKUE ACIIEKThl COBPEMEHHBIX
UCCIeIOBaHUI B OMOJIOTHUH, MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaThb COOCTBEHHbIC NUCHbMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOeHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUII O MECT€ M POJM OHOJIOTHMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCHMCKUX U 3apYOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JUIsl PEIIeHHs] )KU3HEHHBIX 3a]1a4;

YMEHHE PAaCKPBIBATh COAEPKaHNE OMOJOTUYECKHX TEPMHUHOB U MOHATUINA: BUJI, TIOMYISIHS,
reHo(oHJ, SBONIONMS, [BUXKYIIHE CHIbl ((aKTOpbl) 93BOJIONUHU, MPUCHOCOOIECHHOCTH
OpraHW3MOB, BHJ000pa3OBaHUE, JSKOJOTHYECKHE (aKTOpPhI, HKOCHCTEMa, MPOAYIEHTHI,
KOHCYMEHTBI, PEAYIICHTHI, IIeNH MUTaHUs, SKOJOTHUecKas mupamMuia, OuoreoreHos, ouocdepa;

YMEHHME WH3/araTh Ouonoruueckue Tteopuu (dBomtoumonHas teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHS SBOJIIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobIiieBoro cxoactsa K. M.
bapa, depenoBanus riaBHBIX HampaBieHud u myTei sBomionuu A. H. CeBeproBa, yueHus o
ouoctepe B. . BepHaackoro), onpeneisiTh rpaHULIbl KX TPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

YMEHHE BIa/IeTh METOJaMH HAay4yHOTO TMO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMKCAHUE
KUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHM3alisi U TMPOBEACHHE OUOJIOTUYECKOTO



23

OKCTIIEPUMEHTA, BBIJIBI)KCHUE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXKIY HUCCIEAYeMbIMU
BEIMYMHAMH, OOBSCHEHHE IOJIYUYECHHBIX PE3yJIbTAaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHSATHH,
TEOpHUH U 3aKOHOB, YMEHHE JIeIaTh BBIBOJIbI HA OCHOBAHHUH TIOJTYUYE€HHBIX PE3yIbTaTOB;

YMEHHUE BBLICISTH CYIIECTBEHHBIE TPU3HAKH CTPOSHUS OMOJOTMYECKHX 0OBEKTOB: BUIOB,
MOMYJISIUI, TPOAYIEHTOB, KOHCYMEHTOB, pEIylEHTOB, OHOTEOLEHO30B U DIKOCHUCTEM,
O0COOEGHHOCTH  TPOLECCOB:  HACIEACTBEHHOHW  HM3MEHUYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHus], MPUCIIOCOOICHHOCTH OPraHU3MOB, ACHUCTBHS KOJIOTHYECKHX (aKTOPOB Ha
OpraHu3MBl, IIEPEHOCA BEIIECTB U MOTOKA SHEPTHH B SIKOCHCTEMAaxX, aHTPOTIOT CHHBIX W3MEHEHHH
B DKOCHCTEMax CBOEH MECTHOCTH, KPYrOoBOpOTa BEIIECTB W OWOTCOXMMUYECKHUX ITMKIOB B
ouocdepe;

YMEHHE MPHUMEHSTh TOJTy4YeHHBIC 3HAHUS UII OOBSCHEHUS! OMOJOTHMYECKHX MPOIIECCOB U
SIBIICHUH, TSl IPUHATHS IPAKTUYECKUX PEHICHUH B MMOBCETHEBHOMN JKU3HU C IIEIIHI0 00€CIIeUeHHsI
0€30MaCHOCTH CBOETO 3JI0POBbS M 3/I0POBBSl OKPYKAIOIIMX JIIOJICH, COONIONCHHUS HOPM
IPaMOTHOTO TIOBEJICHHWSI B OKPY)KAIOUIEH TNPUPOJHONW cpeae, MOHMMaHHEe HEeO0OXOIMMOCTH
WCTIOJIb30BAHUS JOCTIKEHUH COBPEMEHHOM onostorumn TUTSt paroHaILHOTO
MIPUPOIOTIONTE30BAHHUS;

YMEHHE pelIaTh dJIEMEHTAapHbIE OMOJIOTHYECKHE 3a/1a4M, COCTaBJISITh CXEMBI IEpeHoca
BEIIECTB M SHEPTUH B IKOocHcTeMax (L[EMH MUTaHuUs);

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTH4ecKkue paboThl, cOOMI0aTh MpaBuUiia MpU
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKHU OIICHWBATh W HHTEPIPETHUPOBaTh HH(OpPMALHMIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOW MH(pOpPMAIMKA, HAYYHO-TIOMYJISPHbIE MaTepuaibl), paccMaTpUBaTh TJIOO0ATbHBIC
9KOJIOTUYECKHE TTPOOIEMBbI COBPEMEHHOCTH, (JOPMUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIIHUIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIC NUCHbMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.
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10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iaesioB U TeM uugpoBbIe
Ne i/ P Konrtpoiasbubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 b 2 :
HONIOTHA Kak Hayxa 0 05 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 X 1
VIBLIC CHUTCMBL M 1 Opratiusams 0 https://m.edsoo.ru/7f41c292
. bu6mmoreka [IOK
3 XHUMHUYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 httos://m. eds00.ru/7f41c292
bu6mmoreka [IOK
4 X 6 0
HSHEACATEILHOCTS IGIETIH https://m.edsoo.ru/7f41c292
Pa3zmHOXeHUE U MHAUBUIYAIbHOE Pa3BUTHE bubnunoreka [JOK
5 5 0 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 0 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
Cenekuus opranu3mMoB. OCHOBBI bubnnoreka [JOK
7 3 1
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubnuoreka [JOK
8 P 1 0
CSCPBEHOC BpAMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThl padoThI
pecypchl
1 DOBOIONMOHHAS OMOJIOTHS 9 1 bubmorera [JOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha bubnuoreka [IOK
2 9 1 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 OpraHH3MEL i OKpYIKaIONLas cpela ° https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ 3KOJIOTHYECKHE CHCTEMBI 9 1 bubmorexa [TOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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KAJIEHJIAPHO - TEMATHYECKOE IINIAHUPOBAHUE

10 KIIACC
KoanuecTBo yacos
Ne Tema ypoka KomT. ip. Jara uzydenust JyekTpoHHbIE U POBHIE
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
Inan dDakT pecypcenl
BBonHbIit, nepBuuHbIi nHCTpYKTax no OT. bubmotera [JOK
1 BHOJTOrIA B CHCTEME HAYK 1 03.09 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.

5 Hnempykmaoswe no OT. 11 p Ne 1 1 0.5 10.09 bubmuorexa [JOK
«Hcnonvzosanue paznuyHvlx Memooos npu Il.p Ne [ https://m.eds00.ru/863e6122
U3y4yeHUuU OUOI0SUYECKUX 00BEKMO08»

3 buonoruueckue cuctemsbl, MPOLUECCHl U UX 1 17.09 bubnuoreka [IOK
HU3y4YCHHE https://m.eds00.ru/863e6564

4 XuMHYeCKu cocTaB KiIeTKH. Boja u 1 94,09 bubmuoreka [JOK
MUHEpPaIbHBIE COJIA https://m.edso00.ru/863e674e

5 benku. CocTtaB u cTpoeHHe OCIKOB 1 01.10 bubmorexa HOK

https://m.edso0.ru/863e6b72
DepMeHThl — OHOJIOTHYECKHE KaTaTu3aTophl.

5 Uncmpyxkmase no OT. JI. p. Ne 1 « U3yuenue 1 0.5 08.10 bubnnoreka [JOK
Kamanumuyeckou akmusHoOCmu (hepmerHmos JI. p.Ne 1 https://m.eds00.ru/863e6b72
(Ha npumepe amunasvl ULU KAMAIA3bl)»

bu6mmoreka [JOK
! Yroesozt. Jlmmm L 15.10 https://m.edso0.ru/863e6870
8 Hyxneunnossie kucnotsl. AT® 1 22.10 bubnuorexa [IOK



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

28

https://m.edsoo.ru/863e6d5¢

I/ICTOpI/Iﬂ U MCTOABI U3YUCHUS KIICTKH.

bu6mmoreka [{OK

9 05.11
Knerounas teopus https://m.eds00.ru/863e6e88
10 Kierka xak menocTHas )KuBasi CuCTeMa 12.11
CrtpoeHnune dyKapuoTHYECKON KIIETKH.
Huempyxkmaoswe no OT. JI. p Ne 2 «H3yuenue 05 bubnuorexa [JOK
11 CMpOEeHUsl KIeMOK PACmeHUtl, HCUBOMHDILX, ' 19.11 https://m.edso0.ru/863e6ff0
. JIL p Ne 2 _
2pub0o6 u bakmepuii n0O0 MUKPOCKONOM HA https://m.edsoo.ru/863e716¢
20MOBLIX MUKPONPENApamax u ux ONUCaHue»
bu6moreka [IOK
12 06 0 26.11
MCH BCLLECTS HUIH METADOIIEM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 o . X 03.12
OTOCHITES. ACMOCHITES https://m.edso0.ru/863e7c98
. bu6mmoreka [IOK
14 2 0 10.12
HEPreTiHeriati bMer https://m.edsoo.ru/863e7aae
15 Kontponbnas padorta Nel. «Xumudeckas u KpNel 1712
CTPYKTYpHasi OpraHu3aIus KICTKI.
JKu3HeHHBIN UK KICTKHU. JleeHne KIeTKH.
Murto3. Hucmpykmaowe no OT. JI. p. Ne 3
Py P 0.5 bubnuoreka [JOK
16 «Habnrwooenue mumosa 6 kiemrkax KOHUUKA 24.12
JLp. Ne 3 https://m.eds00.ru/863e796e
KOpewKa iyKa Ha 20mo8blxX
MUKpONpenapamaxy
17 buocunTes O6enka. Peakuus maTpuaHOTO 14.01 bubmuoreka [JOK
cuHTe3a. TpaHCIAus. ' https://m.edso0.ru/863e796e
18 Hexnerounslie (opMbl )KU3HU — BUPYCHI 21.01 bubmorexa LIOK

https://m.edso0.ru/863e7540



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
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bubmmoreka [{OK
19 ®opMbI pa3MHOKEHHS OPTaHU3MOB 28.01 https://m.edsoo.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuorexa [JOK
20 Meiios 04.02 https://m.edso0.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE MOJIOBBIX KIETOK. 05
21 OmnonotBopenue. Uucmpykmaoswc no OT. JlLp. Tp. Ng 4 11.02 bubnuorexa [JOK
Ne 4 «H3yuenue cmpoenusi noio6vix Kiemok https://m.eds00.ru/863e81b6
HA 20MOBbIX MUKPONPENapamax»
bu6moreka [IOK
22 WNupuBuayansHOE pa3BUTHE OPraHU3MOB 18.02 httos://m.eds00.ru/8638436
23 I'eneTnka — Hayka 0 HaCIEICTBEHHOCTH U 95 02 bubnuoreka [IOK
W3MEHYUBOCTH https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEAOBAHUS IPU3HAKOB. 04.03 bubmuorexa [JOK
MoHOTHOPHIHOE CKPEITUBAHKE https://m.edso0.ru/863e8878
o5 JlurnOpuHoe CKpeInBaHue. 3aKOH 11.03 bubnunoreka [JOK
HE3aBUCHUMOI0 HACJEJOBAHUS TPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HaclleZJOBaHUE MTPU3HAKOB.
Unempyxkmaoie no OT. JI. p. Ne 5 « H3yuenue
26 pe3yﬂfr£am06 MOH02u6pu§H020 u ’ 05 25.03 bubmmorexa [JOK
JLp. Ne 5 https://m.edso0.ru/863e8c60
0UUOPUOHO20 CKpewuBanus y opo3oguivl Ha
20MOBbIX MUKPONPENapamax
I'enetuka noma. HacnemoBanve mpu3HaKoB, bubnuoreka [JOK
27 08.04
CIIEIUICHHBIX C OJIOM https://m.edso0.ru/863e8c60
N3menunBocTs. Henacnencreennas 05 BuGmiorexa IOK
28 U3MEHUUBOCTb. Mucmpykmaoic no OT. JI. p. Ne TLp. N6 15.04 htts://m.edsoo.ru/863e8efe

6. Uzyuenue moouguxayuonHou



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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UBMEHYUBOCMU, NOCMPOEHUE 8APUAYUOHHO2O
pA0a u 8apuUAyUOHHOU KPUBOTL»

HacnencrtBeHHast H3MEHUYHUBOCTD.

29 Hnempyxmaoswe no OT. JI p. Ne 7. «Ananu3 1 0.5 99 04 bubnuorexa [JOK
mymayuii y Opo30¢unvbl Ha 20mMo8wIX JLp. Ne 7 ' https://m.edsoo.ru/863e8efe
MUKPONPEnapamaxy
I'eneruka uenoseka. Mucmpyxmaoic no OT. 11

30 Ne 2. «Cocmasnenue u ananus pooocio8Hbix 1 05 29.04 bubmorexa HOK
p- 2 2 I1p.Ne 2. ' https://m.eds00.ru/863e8d78
yenoeeKay
K 02

31 OHTpOJIBLHAs paboTa Ne 1 K PNo2 06.05
«Ku3HenesTenbHOCTh KIETKU»

bu6mmoreka [IOK

32 (Ceexiumst Kax HayKka i npouece 1 13.05 https://m.edso00.ru/863e9214

33 MeTo1bl ¥ JOCTUKEHHUS CENICKIIUU PACTEHUN U 1 20.05 bu6mmoreka [IOK
’KUBOTHBIX ' https://m.edso0.ru/863e9214

34 buoTtexHoorus Kak oTpaciab NPOU3BOACTBA 1 bubmmorexa [JOK

P P A https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10
- 34 2 4,5

I[TPOTPAMME



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

11 KVIACC

KoaudecTBO 9acoB

I[aTa H3YYeHUs 3J’IeKTp0HHble
Nen/m | Tema ypoka Kontp. Ipak. uupposbie
Beero padoTel | padoThI o0pa3oBaTe/bHbIE
Inan dDakr pecypeb
1 Broansiii, nepBuuHbIif HHCTpYKTaX 1m0 OT. 1 03.09 bubnuorexa [JOK
DBOJIIOLUS U METObI €€ U3yUECHUSI https://m.edso0.ru/863ea20e
) Wcropus pa3BuTus npeacraBieHuii 00 1 10.09 bubnuorexa [JOK
IBOJIIOLIUHI https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus 1 17.09 https://m.edsoo0.ru/863e9cle
[Tomymsius Kak 2JIeMEeHTapHas eIuHUIA
4 BHIa U dBOJtouMu. Mucmpykmaosic no OT. 1 0.5 94.09 bubnuoreka [IOK
Jlabopamopuas paboma Ne 1 «Cpaenenue JLp.Nel https://m.eds00.ru/863e99c6
81008 N0 MOPGhONO2ULECKOMY KPUMEPUIO»
JIBmKyImue cuitbl (3JIEMEHTapHBIC bubnuoreka [IOK
5 1 01.10
(haKTOpHI) FBOJTIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp 1 €10 GOPMBI 1 08.10 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel sBosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BUI000pazoBanue. Mucmpykmasic no OT. 1 0.5 15.10 bubnunoreka [JOK
Jlabopamopnas paboma Ne 2 « Onucanue JLp.Ne2 https://m.edsoo.ru/863e9fde
NPUCNOCOOIEHHOCMU OP2AHUMA U eé
OMHOCUMENLHO20 XaAPaAKmepa»
bu6mmoreka [JOK
8 HanpasiieHus u myTd MaKpO3BOJIIOLIMH 1 22.10 httos://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BoMOIINN 1 05.11



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
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KonTtposneHast padotst Nel «DBosroroHHast

10 K.p.Nel 12.11
OHOJIOTHS» P
WcTopus xu3Hu Ha 3emiie U METObI €€

11 U3ydeHus. | UmoTe3sl IPOUCXOXKICHUS 19.11 bubnmorexa LHOK

v ' P ' https://m.edso0.ru/863ea5a6
YKU3HU Ha 3emJie

12 PazButue xxu3HM Ha 3emMIie 1o spam U 26.11 bubnuoreka [JOK
nepuoIam ' https://m.edso0.ru/863ea6be
OCHOBHBIE ATAITBI BOJTIOITUU
PaCTHTEITHLHOTO M dKUBOTHOTO MUDA.

13 Hucmpyxmaore no OT. Ilpakmuueckas 0.5 03.12 bubnuoreka [IOK
paboma Ne 1 «H3yuenue uckonaemvix Il.p.Nel ' https://m.edso0.ru/863ea8bc
0CMamKo8 pacmenuti U HCUBOMHBIX 8
KOJLLEeKYUSIX»

CoBpeMeHHasi cucTemMa OpraHu4ecKoro bubnuoreka [IOK

14 10.12
MHpa https://m.edso0.ru/863ea48e

bu6mmoreka [JOK

15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) 17.12 htts://m.edso0.ru/863eac2c
JBwxyimue cuiibl (hakTopsl) bubmuoreka [JOK

16 24.12
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaJUH DBOJIOINH YeJIOBEKA 14.01
Yenoseueckue pacel U IPUPOIHBIE bubnnoreka [JOK

18 21.01
aJanTaly 4eJIoBeKa https://m.edsoo.ru/863eaea2

19 O606mmenue mo reMe «Bo3HUKHOBEHHE U 28.01
pa3BHUTHE KU3HU Ha 3eMIIe»

20 DKoJIorus Kak HayKa 04.02

21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE 11.02 bu6mmoreka [JOK



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

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

Abuotnueckue GpakTopel. Mucmpykmagic no
OT. Jlabopamopnas paboma Ne 3.
«Mopgonocuueckue ocobennocmu

0.5

22 pacmenuii u3 pasHvlx Mecm oOumaHus». JLp.Ne3 18.02 bubmorexa HOK
https://m.edsoo0.ru/863eb10e
Jlabopamopuas paboma Ne 4. «Bruanue JL.p.Ned
ceema Ha pocm u pazeumue YepeHKos
Koeycay
bu6moreka [IOK
23 buotnieckue gaxropt 25.02 https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonynsuun. Uuempykmasic no OT. 05
24 Ilpakmuuecxas paboma Ne 2 «Iloocuém H.p.lNo ) 04.03
NJIOMHOCMU NONYAAYUL PA3HBIX 8UO08 B
pacmeHuti»
bu6mmoreka [JOK
25 Coo01iecTBa OpraHu3MoB — OHOIIEHO3 11.03 httos://m.edsoo.ru/863eb46a
bu6mmoreka [JOK
26 DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI) 25.03 httos://m.edsoo.ru/863ebA6a
OcHoBHBIE TIOKA3aTeNN SKOCUCTEMBI.
27 Dxojoruueckue nupamunsl. CBocTBa 08.04 bubmorexa [IOK
https://m.edsoo.ru/863eb5fa
skocucteM. CyKieccus
28 [TpupoaHbIE IKOCUCTEMBI 15.04
29 AHTpPOIIOTE€HHBIE YKOCUCTEMBI 22.04
30 KonTtponsHas padota Ne2 «Opranusm u Kp. 99.04 bubnuoreka [IOK
OKpYyXKarolas cpeaa» No2 https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
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buocdepa — rmobdanpHas sKocUcCTEMA

bubmmoreka [{OK
31 3emin. 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 06.05 htts://m.eds0o.ru/863ebd16
o6nocdepsr
bubmmoreka [{OK
32 UYenosevecTBo B Onocdepe 3emin 1 13.05 htts://m.eds00.ru/863ebd16
CocytiecTBoBaHUE MTPUPOIBI U bubnuorexa [JOK
33 1 20.05
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
34 Oo6o06111eH1e TeMBI «C000IIIECTBA U 1
IKOJIOTHYECKHE CUCTEMBD»Y
OBIIEE KOJIMYECTBO YACOB I10 34 ) 55

[TPOI'PAMME



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

JIMCT KOPPEKIIUN
yueOHblil npeamer: «buosorus»
kJjacc: 10-A

Ne Ha3Banue pa3naena Tema ypoka Ipuyuna KoppexTupyromme | Kiace Hara Hara
n/n KOPPEeKTHPOBKH MepOoNpusiTUsA NnpoBeJeHNsl | MPOBeAeHUs
10 IIAHY no gakry
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JIMCT KOPPEKLIUN
yueOHblil npeamer: «buoJsiorus»
kjaacc: 11 - A

Ne Ha3Banue pa3nena Tema ypoka IMpuyuna KoppexTupyromue | Kiacc Hara Hara
n/n KOPPEeKTHPOBKH MepOonpusiTUsA NpoBeJeHNsi | MPOBeAeHUs
10 IVIAHY no gakry
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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