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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3zpaboTke mporpaMmbl O OWOJIOTHH TEOPETHYECKYI0 OCHOBY IS
ompeJieNeHus] MOAX0A0B K (hOPMHPOBAHUIO COJEPXKAHUS YUECOHOrO TpeaMeTa
«buonorus» coctaBwid: KoHlentyaibHble mnoioxenuss OroOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1I€JIei, COAEp)KaHUs, pe3yJbTaTOB OOyYEeHHS U
TpeOOBaHWII K YPOBHIO IOJTOTOBKH BBIMTYCKHHKOB, TOJOXEHHS 00 0Omux
HEeISIX W TPUHIMIAX, XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSIHHE CHCTEMbI
cpeaHero oo6Omero oOpasoBanus B Poccuiickoit depeparuu, a TakKe
MOJIOKEHUS O crienrpuKe ONOJIOTHH, €€ 3HAYCHUH B TTIO3HAHUU KUBOW TIPUPOIBI
u oO0ecCIleYeHHH CYIISCTBOBaHHUS dYeloBeueckoro ooOmectBa. CoriracHo
HA3BaHHBIM TIOJIOKEHUSM, OIMpPEAENICHbl OCHOBHBIE (YHKIIUHU MPOTPAMMBI IO
Oouosoruu u e€ CTpyKTypa.

[Iporpamma 1o Owuosiormu Aa€T TPEACTABICHHE O IIeNsIX, 00 oOmen
CTpaTeruu OOYy4YeHUs, BOCIUTAHUA WM PA3BUTHUA OOYYAIOIIMXCSA CPEIACTBAMU
yueOHOTO mpenmera «buomorus», ompemenser o0s3aTeNbHOE MPEIMETHOE
colepKaHUe, €ro CTPYKTypy, pachpeielieHue 1o pas3fenaM U TeMawm,
PEKOMEHIyeMYI0 TOCJIeIOBATeILHOCTh H3YYeHHs Y4eOHOro Marepuaia C
y49€TOM  MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX  CBSI3€H,  JIOTUKHU
00pa3oBaTenbLHOTO MPOIIecca, BO3PACTHBIX 0COOEHHOCTEH 00yYarOmmXCs.

B mnporpamme mo OWONOrMM TakKe YYHUTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlpeAMETHBIM M TMPEAMETHBIM pe3yJbTaTaM
o0yueHns B (GOPMUPOBAHHHM OCHOBHBIX BHJIOB Y4COHO-ITIO3HABATEIBHOM
NEeSTENHPHOCTH/YUEOHBIX JIEUCTBUM OOYYaIOIIUXCS TI0 OCBOCHHIO COJICPIKAHUS
OnoI0THYECKOTO 00pa30BaHMS.

B mporpamme mo Oumomormm (10-11 kmaccel, 0a30BbIii  yPOBEHD)
peanu30BaH MPUHIUN TPEEMCTBEHHOCTH B W3YYCHHHM OWoJoTHH, Oiaromaps
yeMy B HEH NPOCMaTpUBaeTCS HAMPaBIEHHOCTh Ha pa3BUTHE 3HAHUM,
CBS3aHHBIX C (OPMHUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PCHHS,
IIEHHOCTHBIX ~ OPUEHTAlMA  JIMYHOCTH,  ODKOJOTUYECKOTO  MBIIUICHHUS,
MPEICTaBICHU O 37A0POBOM oO0Opa3e JKU3HU W OEpeKHBIM OTHOIICHHEM K
OKpyXawuied npupoaHor cpexe. Ilostomy Hapsgy ¢ UM3y4YEeHUEM
00IIeOMOIOTUYECKNX TEOpUd, a TaKKe 3HAHUN O CTPOCHUHM >KUBBIX CHUCTEM
Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX TPOIECCOB B
nporpaMme 1o OWOJIOTHH YJIeJICHO BHUMAHWE HCIIOH30BAHUIO TOTYyYECHHBIX
3HAHWI B TTOBCETHEBHOM JKU3HU JIJISl PEIICHUS MMPUKIIATHBIX 33/1a4, B TOM YHUCIIE:
npoUIaKTUKKA  HACIEACTBEHHBIX  3a00J€BaHUN  YEJIOBEKa,  MEIHMKO-
TeHETHYECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHUS HKOJIOTUYECKU
I1EJIeCO00pa3HOTO TOBEJCHUS B OKpYXKaloUIeld NPUPOIHON cpeje, aHaau3a
BIIUSIHUS XO3SMCTBEHHON JCSITEIBPHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U
UCKYCCTBCHHBIX  OJKOCHUCTEM. YCHWICHHE BHUMAaHHUS K  NPUKIATHOU
HANpaBJICHHOCTH  y4deOHoro  mpeamera  «buonorus»  MPOAUKTOBAHO
HEOOXOIMMOCTHIO 00ECIICUEHUS YCIOBUM JIJIST PEIICHUsI OJTHOM M3 aKTyallbHBIX
3a/lady MIKOJIBHOTO OHOJIOTMYECKOT0 00pa3oBaHus, KOTOpas MPEeaoiaract
dbopmupoBaHre y 00yJarONuXcsi CIIOCOOHOCTH aaNTHPOBATHCA K U3MEHEHUSIM
JTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpemHero oO0Iero oOpa3oBaHWs 3aHUMAECT BaKHOE
mecro. OHa obecrieunBaeT GOPMUPOBaHKUE Y OOYYAIOLINXCS MPE/ICTABICHHIT O
HayYHOH KapTHHE MHUPA, paclIUpseT U 00001maeT 3HaHKs O JKUBOi IpHUpose, &
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBON OPraHM3alii U 3BOJIOLHH, CO31AET
yCIOBUSI JUJIsi: TIO3HAHUSA 3aKOHOB JKMBOM MPHUPOJIBI, (PopMuUpOBaHUS



(GyHKIIMOHATHHOM TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M Oe30macHoro obpasa
KU3HHU, IKOJOTHYECKOTO MBIIUICHHS, IIEHHOCTHOTO OTHOIICHUS K IKUBOH
MPUPOJIC U YETOBEKY.

Bonpmoe  3HadeHuwe  OmoyorWsl  MMEET  TaKKe IS pelleHus
BOCITUTATENIPHBIX M Pa3BUBAIOIIMX 3a/lad CPEIHEro oO0Iero oOpa3oBaHUs,
conpanu3anuu odyuaromuxcs. V3ydenune Ouosorun 00eCreurnBaeT yCIOBUSA
TUTST dbopMHUpOBaHUS ~ WHTEIUIEKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX U
WH(OOPMAITMOHHBIX ~ HABBIKOB, ACTETUYECKON  KYJIbTYphl, CIIOCOOCTBYET
WHTETPallid OMOJIOTHYECKUX 3HAHUU C MPEJCTaBICHUSMU U3 JAPYTUX yIEOHBIX
NpeIMETOB, B YacTHOCTH, Gu3uku, xumuu U reorpadun. HazpaHHbIC
MOJIOKEHHUST O TpeIHa3HaueHUu ydeOHoro mpeamera «buomorus» cocraBuin
OCHOBY ISl OMPEIENICHHS TOJIXO0JI0B K OTOOpY W CTPYKTYPHUPOBAHHIO €ro
coJiepKaHusl, MPEICTABIEHHOTO B IPOTrpamMMe 0 OMOJIOTHH.

OTt60p conepskanus yueOHOro npeameta «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMI KyJIbTypOCOOOPA3HOTO MOAXOa, B COOTBETCTBUU C
KOTOPBIM OOy4Yaromrecs JOHKHBI OCBOUTH 3HAHUS U YMEHUS, 3HAUYMMBIC IS
dbopmupoBaHus 0OIIEH KyJIbTYPBI, OMPEICIAIONINE aJCKBATHOE IOBEICHUE
YeJI0OBeKa B OKPY KaroIIel MPUPOTHON cpejie, BOCTpeOOBAHHBIC B TIOBCEIHEBHOM
KU3HU U TIPAKTUIECKOM NesTeabHOCTH. Oco00e MECTO B ATOW CHCTEME 3HAHHMA
3aHUMAIOT  DJIEMEHTHI  COACpP)KaHWSA, KOTOpPhIE CIYXKaT OCHOBOM ISt
bopMUPOBaHUS TPEACTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHE MHUpPA W IIEHHOCTHBIX OPHEHTAIUSAX JUYHOCTH, CIOCOOCTBYIOIIUX
TYMaHH3aIMK OMOJIOTUYECKOT0 00pa3oBaHUsI.

CTpyKkTypupOBaHUE CoOJepKaHUs y4eOHOTO MaTepHalia B MPOTpaMMe IO
OMOJIOTUY OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYCHHS 3HAHWN 00
OTJIMYUTENHHBIX 0COOEHHOCTSIX JKUBOU MPUPOJIBI, O €€ YPOBHEBOI OpraHU3AINH
U DBONIONMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4YeOHOro MpeaMera
«buonorusy BbIIETEHBI CIEAYIONIUE COAEpKaTeIbHbIe TUHUN: «bronorus kak
Hayka. MeTojibl Hay4YHOTO TO3HaHUsM», «KieTka kak Onoyorudeckasl CUHCTEMay,
«Opranusm kak Owonormueckas cucrema», «CucremMa u MHOrooOpasue
OPTraHUYECKOTO MHUpa», «IBONIONUSA KUBOH TPHUPOABD», «IKOCUCTEMBI U
MPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenr m3ydenust yueOHoro npenmera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIAJICHUE OOYYaAIOMUMHCS 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHATIHHOM
OpraHW3allMi >KUBBIX CHCTEM pA3HOTO paHra W MNpUOOpeTeHHWEe YMEHUU
WCIIOJIb30BaTh TU 3HAHUS NJISi TPAMOTHBIX JEHCTBUU B OTHOIICHUH OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3TUIHBIX )KH3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha
0a30BOM ypOBHE 00ECIIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a/1ay:

OCBOCHHE OOYYaIOIMMHUCS CUCTEMbl 3HAHUNU O OMOJIOTHYECKUX TEOPHSIX,
YUYCHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBUiaX, CIyKallux
OCHOBOU 117151 JOPMHUPOBAHUS MPEJCTABICHUI O €CTECTBEHHO-HAYUYHON KapTHUHE
MHpa, O METOJaX HAyYHOTO I[IO3HAHWS, CTPOSHHUH, MHOT000pa3uu W
O0COOEHHOCTSIX JKMBBIX CHCTEM pPAa3HOTO YpPOBHS OPTraHU3AINH, BBIIAIOIIMXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTUH;

dbopMupoBaHre y 00YUaIOIMUXCS MTO3HABATEIbHBIX, HHTEIICKTYAIbHBIX U
TBOPUYECKUX CIMOCOOHOCTEH B MpOIIeCCe aHaIM3a JIAHHBIX O MyTSIX Pa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IJISIIOB, MJICH M TMOAXOJ0B K M3YYCHHIO JKHUBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHHU3AINN;

CTAaHOBJICHHE Yy OOydYalImmxcs OOmed KylabTyphl, (QYHKIIMOHAIBHOU
IPaMOTHOCTH, pa3BUTHEC YMEHHMA OOBSCHATH M  OIICHUBATH  SIBJICHUS



OKpY>Kalolllero MHpa >KUBOM MPUPOAbl HA OCHOBAaHUM 3HAHUN U OIbITA,
MOJIYYCHHBIX TIPU U3yUYEHUU OMOJIOTHH;

dbopMupoBaHre y OOYYaIOMUXCS YMEHHA WJUTFOCTPHPOBATH 3HAYCHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTHUECKOW ACSATEIBHOCTH UYENOBEKA, Pa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTU;

BOCITUTaHUE YOSKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM >KUBOU
IPUPOABI, HEOOXOJUMOCTH OCEPEKHOTO OTHOIICHHWS K HEH, COOIt0IeHUs
ATUYECKUX HOPM MPU MPOBEACHUN OMOTOTUIECKUX MCCIICIOBAHU;

OCO3HAHWE IEHHOCTU OMOJOTWYECKHX 3HAHWM JJISl TOBBIIICHUS YPOBHS
IKOJIOTHYECKOU KYJIBTYPHI, 1711 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUM M YMEHHM B TTOBCEIHEBHOM KU3HU
JUISL OLIEHKH TTOCJIEACTBUN CBOEHU JIESITEILHOCTH IO OTHOLIECHUIO K OKPYIKAIOLIEH
cpenae, COOCTBEHHOMY 3J0pOBbIO, OOOCHOBAaHME H  COOJIOJICHHE Mep
npoduakTUKy 3a00I€BaHUT.

B cucreme cpemnero oOmiero oOpa3oBaHUs ~y4YEOHBIM TPEAMET
«buonorus»y, u3zydaempli Ha 0a30BOM YPOBHE, SBISETCS OOS3aTEIHHBIM
y4EOHBIM MPEIMETOM.

JIns wm3ydeHms Ouosorud Ha 0a30BOM YPOBHE CpPEIHETO OOIIEero
oOpazoBanus otBoauTcs 68 yacoB: B 10 knmacce — 34 yaca (1 gac B Hezeno), B
11 knacce — 34 gaca (1 yac B Henemo).



COJEPXXAHME OBYYEHUA
10 KIIACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBs3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHBIMH HayKamH, (Quiocodued, ITHKOH, ICTETUKOU U
npaBoM. Ponb Omonmoruu B OpMUPOBAHUU COBPEMEHHON HAy4YHOW KapTHHBI
mupa. Cucrtema OMOJOTUYECKUX HAYK.

Meroapl TIO3HAHUS KUBOM MpUPOAbI (HAOIIOJEHUE, OSKCIEPUMEHT,
omHCcaHWe, HW3MepeHue, Kiaccu(ukaius, MOJICIUPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JdemoHncTpanuu:

[Toptpetsr: Y. dapsun, I'. Mennens, H. K. Kosnbnos, Ix. Yorcon u O.
Kpuxk.

Tabmuiel 1 cxeMbl: «MeToIbl MO3HAHUS JKHBOM TIPUPOIBI.

JlabopaTopHble U NpakTHYecKue padoThbl:

[Tpaktuueckas padora Ne 1. «lVcnonb3oBaHuE pa3IMYHBIX METOJOB MpHU
W3YYCHUH OMOJIOTHYECCKUX 0OBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U X OPraHU3ALMSL.

XKuble cuctembl (OMOCHCTEMBI) KaK MpPEAMET H3y4YCHHUsS] OUOJIOTHH.
OTnuune KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CpoiicTBa OmocucteM © UX pazHooOpaszue. YPOBHU OpraHu3aIluu
OMOCHCTEM: MOJIEKYJSpHBIN, KICTOYHBIM, TKAHEBBIH, OpraHU3MCHHBIMH,
MOIMYJISIIUOHHO-BUIOBOM, YKOCUCTESMHBIHN (6roreoIeHOTHYCCKHIN),
onochepHbIil.

JdemoncTpanuu:

Tabmuubr u  cxembl: «OCHOBHBIE TIPU3HAKH JKU3HU», «YPOBHU
OpraHu3alluy KUBOU IPUPOIBD.

O6opynoBanue: Mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTAB KJIETKU. XUMHYECKUE DJIEMEHTHI: MAaKPOJIEMEHTBHI,
MUKpPO3JIEMEHTHI. Bosla 1 MUHEpalIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BEHIECTB B KieTke. lloamepskanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u crpoeHune 6e1KoB. AMUHOKHCIOTH — MOHOMEPHI OEIIKOB.
He3amMenumble ¥ 3aMEHMMBbIE AMHUHOKHUCIOTHL. AMUHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYpBI OEITKOBOI MOJIEKYJIbI (IEPBUYHAS, BTOPUYHAS, TPETUIHAS U
YeTBEPTUYHAS CTPYKTypa). XMMHUUYECKHE CBOWCTBa OenkoB. buomormueckue
byHKIIUN OETKOB.

®depMeHThl — Ouosornueckne KatanmuzaTopbl. CTpoeHue depmeHTa:
aKTUBHBIA TEHTP, cyOcTpatHas crnenudpuyHoctb. KodepmeHntsl. ButamuHsbl.
Otnuuust PepMEHTOB OT HEOPTAHMYECKUX KaTaIU3aTOPOB.

VYrineBompl: MoHOcaxapuasl (TIIOKO3a, pubo3a ©  JIe30KcHpr003a),
aucaxapuibl (caxaposa, JIaKT03a) M MoJMcaxapuabl (Kpaxmal, TJIMKOTEH,
1eJUTI0I103a). bruonorndyeckue GyHKIMH yTIIEBOIOB.

Jlvuapl: Tpurmnepuasl, QGochomunuasl, crepouabl. [uapoduIbHO-
ruapodoOHbIe CBOMCTBA. buonormdeckue ¢yHkuuu aunuaoB. CpaBHEHHE
YIJIEBOJIOB, OEJIKOB M JIUMKIOB KaK HICTOUHHKOB SHEPIUU.



Hyxnennoseie xucnorsl: JAHK w PHK. Hyxkineoruasr — MoHOMEpHI
HyKIenHOBBIX KHCIOT. Ctpoenne u dynkuuu JHK. Crpoenne u dyHkuun
PHK. Buasr PHK. AT®: ctpoenue u GyHKIUH.

[Mutonorus — Hayka o kierke. Kiietounas Tteopuss — OpuMep
B3aMMOJICUCTBHS WA W (HAaKTOB B HAYYHOM TMO3HAHWUU. METOJbI M3yuYeHUS
KJIETKHU.

Knerka xak 1enoctHas >kuBas cuctema. OOmme NpU3HAKH KIIETOK:
3aMKHyTasi HapyxHasi MeMOpana, mosekynbl JJHK kak renernyeckuii anmapar,
CUCTEMa CUHTE3a Oelka.

Tunel KIETOK: JyKapuOTHYECKas M Mpokapuoruueckas. OcobeHHOCTH
CTpOeHHUs TpokapuoTudeckoi kietku. Kinerounas crenka Oakrepuii. CTpoeHue
AYKApUOTHYECKON KiIeTKH. OCHOBHBIC OTJIMYMS PACTUTEIBbHOM, KHUBOTHOU H
IrpUOHOM KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAS CTEHKA, NIIMKOKAIUKC,
ux (Qysakmuu. [lnasmatudeckas MeMmOpaHa, €€ cBoWcTBAa U (DYHKIIHH.
[uronnasma u e€ opranouasl. OnHOMEeMOpaHHbIe opraHouabl KieTku: IIIC,
anmapat [onbmxu, nu30coMbl. [loyaBTOHOMHBIE OPTraHOWIBI  KIIETKHU:
MHUTOXOHJPUH, TUIACTUIBL. [IpOUCXOXKICHNE MHUTOXOHAPUA W IUIACTUI. Bujbl
wiactua. HemeMOpanHbie opraHOMIBI KJIETKU: pUOOCOMBI, KICTOYHBIA IEHTD,
LUEHTPUOJH, PECHUYKH, KTYTUKU. OYHKIIMU OPraHOUIO0B KIETKU. BKitoueHus.

SAnpo — perynsTopHbIi 1IeHTp KieTku. CTpoeHue sapa: sjaepHas 000JI04Ka,
KapuoIuia3ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBL.

TpaHcnopT BEIECTB B KJIETKE.

JdemoHncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllann, M. Illneitnen, P. Bupxos,
Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.

Junarpammbl:  «PacnipeneneHne XUMHYECKMX 3JJIEMEHTOB B  HEXHBOU
npuponae», «PacnpeneneHne XuMUYECKUX JIEMEHTOB B JKUBOM IIPUPOIEY.

Tabmuubr un cxemsl: «llepuoguyeckas TabnuIa XUMHIECKUX 3JIEMEHTOBY,
«CTpoeHue MOJeKynbl BOAbD, «buocuHTe3 Oenkay, «CTpoeHHE MOJIEKYJIIbI
oenka», «Ctpoenne depmentay, «Hyknennossie kuciorel. JJTHK», «Ctpoenue
Monekyiabl AT®», «CTpoeHue >yKapuOTHUYECKOM KIETKu», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHON  KIeTKW», «CTpoeHue
MPOKAPUOTUYECKOW KIETKW», «CTpoeHue sapa KIETKW», «YTIEBOIbI»,
«JIntmaeny.

OO6opymoBaHHe: CBETOBOM MHKPOCKOI, 00OpYIOBaHWE JUIsl TPOBEICHUS
HAOJIIOICHUM, U3MEPEHUN, dKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlabopaTopHble U NpakTHYecKue padoThbl:

JlaGoparopuass pabora Ne 1. «/3yueHne KaTaIMTHYECKOW aKTHBHOCTH
¢dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTajasbl)y.

Jlabopatopuasi pabota Ne 2. «M3yueHue CTpoeHUS KIETOK PACTCHHUIA,
KUBOTHBIX M OAKTEpHH MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OIIMCAHUEY.

Tema 4. ’KusHe1eATeIbHOCTh KJIETKH.

OOmeH BemiecTB, WK MeTa00IM3M. ACCUMIIAIHS (TUTACTUYECKH OOMEH)
U JUCCUMWISINS (PHEPTEeTUIECKU 0OMEH) — JIB€ CTOPOHBI €UHOTO Tpoliecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHUsS BEIIECTB M DHEPTMU B MOHUMAaHUU
MeTaboIu3Ma.

Tumbr oOMeHa BemecTB: aBTOTPOGHBIH U rerepoTpodHbIi. Poib
¢dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUH YHEPTHH B KIIETKE.



®orocunte3. CBeroBas W TemHOBas ¢a3bl ¢oTocunre3a. Peaxiuun
dboTocunTe3a. DPdEeKTUBHOCTh (PoTocuHTE3a. 3HaueHHEe (OTOCHHTE3a IS
KU3HM Ha 3emsie. BiusHue ycnmoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUH.

XeMocHHTe3. XEMOCHUHTE3UPYIolle OaKkTepuu. 3HAUYEHHE XEMOCHHTE3a
JUIA )KU3HHU Ha 3eMIie.

DHepreTnuecknii oOMeH B kJeTke. Pacienienne BemecTB, BIJCICHUE U
AKKyMYJUPOBAaHHE DSHEPTUM B KIETKE. OTambl HHEPreTUYECKOro OOMeHa.
['mukonus. bpoxenue u ero Buapl. KuciopogHoe OKHCIEHUE, WM KIETOYHOE
JIbIXaHUE. OxkucnutenbHOe dbochopunupoBanue. OddexTuBHOCTH
HHEPTETHIECKOTO 0OMEHa.

Peakiuu wmatpuunoro cunte3a. ['enermueckas wHbopmamus u JHK.
Peanuzanus renernueckoit mHbopmaruu B KieTke. [ €HETHUECKUl KOM U ero
cBoiictBa. TpaHckpunius — w™arpuunbii cuHte3 PHK. Tpancnsaums —
OouocuHTe3 Oenka. Otambl TpaHcusuu. KomupoBanwe aMuUHOKHUCTOT. Poib
prubocoM B OMOCHHTE3¢e OelIKa.

Hexnerounsie ¢hopmbl xu3Hu — BUpYyChl. McTopus otkpsiTus Bupycos (/1.
W. WBanoBckuit). OCOOEHHOCTH CTPOCHHUS W >KHU3HEHHOTO ITMKJIA BHUPYCOB.
bakrepnodaru. bonesnu pacTeHuil, >XUBOTHBIX M YEJIOBEKA, BBI3LIBACMBIC
Bupycamu. Bupyc nmmynozaeduiurta uyenosexa (BHY) — Bo3oyaurens CII la.
OOpatHast ~ TpaHCKpWMIIMS, peBepraza W  uHTerpasa. IlpodumakTuka
pacpocTpaHEHUsI BUPYCHBIX 3a00JICBaHHIA.

JdemoncTpanuu:

[Toptpetsr: H. K. Konbnos, /1. . UBanoBckuit, K. A. Tumupsizes.

Ta0muier 1 cxeMbl: « Turbl mutanusy, «Meradonuzmy», «MUTOXOHIPHUSY,
«HepreTuyecKuit 0OMeny», «Xioporiact», «Potocuntesy, «Ctpoerne JJTHK»,
«CtpoeHue u (PyHKIIMOHUpOBaHME TeHay, «CuHTe3 Oenkay, «[ eHeTmyeckuit
ko1, «Bupyce», «bakrepuodarn», «CTpoeHHe W KU3HEHHBIH LUK BUpYyCa
CIIN/[a, 6akrepuodaray, «Pemmuxarus JJTHK.

O6opynoBaHue: MOJEJH-ATIUINKAIAU «Y 1Bo€HHE JAHK 151
TpaHCKpUMIs», «brnocunTes 6enka», «CTpoeHne KIECTKI», MOJEIbh CTPYKTYPHI
JIHK.

Tema S. Pa3MHOKeHHe 1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KreTouHbpIii 1K, WIK KU3HEHHBIM UK KiIeTku. MHTepdaza nu Mutos.
[Tpouieccrl, mpoTekatomue B uHTepdaze. Permkaius — peakius MaTpUIHOTO
cunateza JIHK. Crpoenme xpomocom. XpOMOCOMHBIH HAbOp — KapUOTHII.
JunnouaHeli M TaIOWJHBIA  XpPOMOCOMHBIE  HaOOpbl.  XpOMATHJIBIL.
[{uTonoruueckue OCHOBBI PA3MHOKEHUS W UHIUBHUAYaJIbHOTO Pa3BUTHUS
OPraHu3MOB.

Henenue knetku — muto3. Craaun murtosa. [Iporeccel, mpoucxoasiye Ha
Pa3HBIX CTAUSIX MUTO3a. BUOJIOrHYECKU CMBICIT MUTO3A.

[Tporpammupyemasi TuOENb KIETKU — arlonTo3.

®opMbl pa3MHOXEHUS OpPraHU3MOB: Oecrojioe U ToJIoBoe. Bumbl
Oecrmoyoro  pa3MHOXKEHHS: JICJICHHE HaABOE, IMOYKOBAaHWE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3oBaHue, BET€TaTUBHOE  PA3MHOXKEHHUE.
M cKyCCTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €TI0 3HAYECHUE ISl CEJICKLUH.

[TooBoe pa3MHOXKEHHE, €T0 OTJIMYUS OT O€CIIOI0TO.

Meiio3. Cranun menosa. IIpoueccsl, mpoucxoasiye Ha CTaausIX Meio3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorundeckuii cmpici u
3HAYCHHE MENO03a.



['ameTorene3 — mpoiecc oOpa3oBaHUsI MOJIOBBIX KJIETOK Yy »HUBOTHBIX.
[TonoBbIe xene3bl: ceMeHHUKU U stMIHUKU. OOpa3oBaHWe U pa3BUTHE TOJOBBIX
KJIIETOK — raMeTr (CIepMaTo30u/[, SMIEKIeTKa) — CIepMaTOreHe3 U OBOTIEHE3.
OC0OEHHOCTH CTpOEHUS SUIEKICTOK W CIepMaTro30ouoB. OII0I0TBOPEHHE.
[Taprenorenes.

WunuBunyanbHoe pa3Butue (OHTOreHe3). OMOPHOHABHOE pa3BUTHE
(amOpuorenes). DTanbl SMOPHOHAIIBHOTO PA3BUTHUS Y TO3BOHOYHBIX KUBOTHBIX:
npoOiieHue, racTpysaius, opraHorenes. [loctamOpruonansHOe pazBuTHe. THITBI
MOCTAIMOPUOHAILHOTO Pa3BUTHS: MPsMOE, HEempsMoe (TMUMHOYHOE). BrusHue
Cpenbl Ha Pa3BUTHE OPTAHU3MOB, (DaKTOPHI, CIIOCOOHBIE BHI3HIBATH BPOKIAECHHBIC
YPOJCTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdemoHncTpanuu:

Tabmuubr 1 cxembl: «DOpMbI pa3MHOKEHUS OPTaHU3MOBY, «JIBOiHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX pacTeHU», «BerertaTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenue kietku Oaktepuii», «CTpoeHHE TOJIOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Kiterounslit iukimy, «Permmukanus JJHK», «Mutos»,
«Metiosy, «IIpsamoe u HenpsiMoe pa3BUTHE», «['aMeTOreHe3 y MIIEKOITUTAIOIINX
U 4esoBeKa», « OCHOBHbBIE CTAJIUU OHTOT€HE3A.

OGopymoBanne:  MUKPOCKOM,  MHUKporpenapatbl  «CrepMaTo30ubl
MJICKOIIUTAIOIIETOY», <« JSlinekneTka wmiekonuramouero», «Kapuokunes B
KJIETKaX KOpEIIKa JyKa», MarHUTHasi MOJAENb-alIuINKaus «JleleHue KIeTKu,
monens JIHK, Mmonens MetadazHnoit XpoMOCOMBI.

JlabopaTopHble U NpakTHYecKue padoThbl:

JlaGoparopHas pabora Ne 3. «HabmromeHue MuTO3a B KJIETKaXx KOHUYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGoparopHnas padora Ne 4. «M3ydeHune CTpOCHHUS IMOJOBBIX KICTOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieicTBEeHHOCTh M HU3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer w 3amaun reHeTtuku. Mcropuss pa3BuTus TeHETUKU. Poiib
IIUTOJIOTMH W 3MOPUOJIOTMN B CTAHOBJIEHUW TeHETHKU. Bkiam poccuiickux u
3apyO€XHbIX  YUY€HBIX B  pPa3BUTHE TEHETUKH. MeTOolbl T'€HETUKH
(TMOPHUIONOTHYECKUH,  ITUTOTCHETUYECKHH,  MOJEKYJISIPHO-TCHETHUECKHIN).
OcCHOBHbIE TEHETUYECKHUE TTOHATHUA. | eHeTuUecKass CUMBOJIMKA, UCIIOJIb3yeMasl B
CXEMax CKpEIINBaHUM.

3aKOHOMEpPHOCTM  HACIIEIOBAHUSl  MPU3HAKOB, yCTaHOBJEHHble [
Mennenem. MoHOTHOPHUIHOE CKpEIIMBaHUE. 3aKOH €AMHO00pa3us THOPHUIOB
nepBoro nokojeHusa. IIpaBuno JOMUHHpPOBAaHMWS. 3aKOH pacUICIICHUs
npu3HaKkoB. ['unoresa ynctorsl raMet. [1oHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpemuBaHuWe. 3aKOH HE3aBUCHUMOTO  HACJIEeIOBaHUS
npu3HakoB. lluToreHeTWyeckue OCHOBBI  JTUTHOPUIHOTO  CKPEIMBAHMSI.
AHanu3upytoiiee CKpEIIMBAHUE. Hcnons3oBaHue AHAJTU3UPYIOIIETO
CKpEIIUBAHUS JJIsl OTIPECIICHHsI TEHOTHUIIA OCOOM.

CuennenHoe HacienoBanue mnpusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAacJ€JOBaHUIO Te€HOB. HapymieHune cuerieHuss TIeHOB B
pe3yybTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTH. | €HeTUUeCKHE KApPTHI.

['eneTuka nosia. XpoMOCOMHOE ONPEACIICHUE TT0JIa. AYTOCOMBI U MOJOBBIE
XpoMoCcOMBI. ['oMoraMeTrHele W reTeporameTHble opraHu3Mmbl. HaciienoBanue
IIPU3HAKOB, CLIETJIEHHBIX C MTOJIOM.



N3MeHYNBOCTS. Bunet  u3MeHuMBOCTH: HEHACJIEACTBEHHAs] U
HaclieACTBeHHasA. Poinbp cpelbl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.
XapakTtepuctuka MOIU(PUKAIMOHHOW W3MEHUYMBOCTU. BapuanmoHHBIN psg U
BapuanvoHHass KpuBas. Hopma peaknuum npusHaka. KonudyecTBeHHbIE U
KauyeCTBECHHBIE TIPU3HAKN U WX HopMa peakimu. CBOHCTBa MOIU(MUKAITMOHHON
V3MEHUYHMBOCTH.

HacnencrtBennasi, WM T€HOTUIIMYECKAs], U3MEHUYNBOCTh. KoMOMHATHBHAS
W3MEHUYMBOCTh. MeWo03 W TMOJOBOM TPOIECC — OCHOBA KOMOMHATHBHOU
U3MEHUYMBOCTUA. MyTanyioHHass W3MEHYMBOCTh. Kraccudukamuss MyTaimii:
FEHHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa ¥ TPUYMHBI MYyTalHM.
MyTtarennpie (QakTopbl. 3aKOH TOMOJOTHUYECKHX PSAIOB B HACJICACTBEHHOM
n3MeHunBocty H. 1. BaBuiosa.

BHesnepHas HacneACTBEHHOCTh U U3MEHYNBOCTD.

['enetuka uyenoBeka. Kapuortun udenoBeka. OCHOBHBIE METOJIbI T€HETUKHU
4eJI0BEKa: reHeaJI0rn4eCKum, OJIM3HEIOBBIH, LIUTOTCHETUYECKUM,
OMOXUMUYECKUN, MOJIEKYJIsIpHO-TeHeTHYecKuid. COBpeMEHHOE OIpeeIICHue
T€HOTHUIIA: [IOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHUCIIE C
nomomnpio III[P-ananmm3a. HaciencTtBennbie 3a0ojeBaHUs YEIOBEKA: I'€HHBIC
007e3HU, 00JIE3HU C HACIIEICTBEHHON MPEIpacioioKeHHOCThIO, XPOMOCOMHBIC
6oneznn. ComaTudeckue W TeHepaTUBHbIE MyTaruu. CTBOJIOBBIE KIICTKH.
[TpuHIUTIBL 370pOBOTO 00pa3a KU3HU, AUATHOCTUKH, MPOPUITAKTUKH U JICUCHUS
reHeTH4ecKuX Oone3nel. Meanko-reHeTuueckoe KOHCYIbTUPOBAaHNE. 3HAUCHHE
MEIHMIMHCKOM TE€HETUKM B TMPEAOTBPAIICHUU U JICYEHUH TE€HETHUYECKHUX
3a001eBaHUH YeIOBEKa.

JdemoncTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UetBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumer u cxembl:  «MOHOTHOPHIHOE  CKpCIIMBAaHUE H  €T0
UTOT€HETUYECKAs] OCHOBa», «3aKOH pACIICIUICHHS] WU €ro LHUTOr€HEeTUYecKas
OCHOBa», «3aKOH YHCTOTHI TaMmeT», «JluruOpuaHOe  CKpeIIrBaHUE,
«lluTonmornyeckue OCHOBBI  JUTHOPHUIHOTO  CKpEIIMBaHHSA), «Meio3»,
«B3anmoaencTBUE aJUIeNbHBIX TE€HOBY», «l'€HeTndeckne KapThl pPACTEHUM,
KUBOTHBIX U 4eloBeKa», «['eHeTuka mosa», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIUIEHHOTO0 ¢ Tmojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUYUBOCTIY, «MoaudukarmoHHas U3MEHIHBOCThY, «HacnenoBanue pesyc-
dakropa», «I'eHeTrka rpynm KpoBw», « MyTalimoHHas U3MEHUYUBOCTHY.

OO6opynoBanue: MoJeTU-aNIUIMKAId «MOHOTHOPUTHOE CKPEIIMBAHUEY,
«Henonmnoe momuHupoBanue», «JlurunbpugHoe ckpernuBanuey», «llepexpéct
XpOMOCOM», MUKPOCKOIl ¥ MUKpompemapar «Jlpo3oduna» (Hopma, MyTaruu
(GhOpMBI KPBUTLEB M OKPACKH TeJa), repbapuit «I 0pox mMoCeBHOW.

JlabopaTopHble U NpakTHYecKue padoThbl:

JlabopatopHasi pabota Ne 5. «/3ydyenue pe3yiabTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIPETIapaTax.

JlaGoparopnas pabora Ne 6. «M3yuenme MoaubUKAIIMOHHON
VM3MEHUYHMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO PsiJla U BAPUALIMOHHON KPUBOW.

JlabopatopHasi pabota Ne 7. « AHanu3 MyTanuii y 1po30¢puibl Ha TOTOBBIX
MUKPOIIpEenapaTaxy.

[Tpaktuueckas pabora Ne 2. «CocTaBieHHE U aHAIW3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekuiusi opranu3mMmoB. OCHOBBI OMOTEXHOJIOTHMH.



Cenekus Kak HaykKa U MPOIECcC. 3apOKICHHUE CEIEKIINU U TOMECTUKAIIUS.
Yuyenne H. WM. BaBunoBa 0 MeHTpax MPOWCXOXKACHHUS W MHOTr0oOpa3us
KyJbTYPHBIX pacTeHuil. [L{eHTpbI MPOUCXOKIECHUS JOMAIIIHUX KUBOTHBIX. COpT,
IOpoJa, IITAMM.

CoBpeMeHHBbIE METOIBI CeNeKINU. MaccoBbIN U MHANBUIYJTbHBIN OTOOPHI
B CEJICKIIMU PACTEHUI U KUBOTHBIX. OlleHKa 3KcTephepa. bin3kopoaCcTBEHHOE
ckpemnuBanue — WHOpuauHT. Uwncras nuaus. CKpenyBaHUE YUCTBHIX JIMHHM.
['ereposuc, wnu rubpuHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnas tubpuguzammss W e€ ycmnexu. VICKyCCTBEHHBI MyTareHe3 W
MOJIy4YEHUE MOJIMIUIONAOB. JIOCTMXKEHUS CENEKIUU PAaCTECHUW, >KUBOTHBIX H
MHUKPOOPTaHU3MOB.

buotexHonorus kak oTpaciib TPOU3BOJCTBA. ['eHHAss MHKEHEpUs. IJTarllbl
co3nanusi pekomOunantHor JIHK wm TpancreHHsix opranm3moB. Knetounas
uxkeHepusa. KiuerouHnele  KynbTypel. MUKPOKIOHAIbHOE  PAa3MHOKEHHUE
pacrenuil. KioHMpOBaHHE BBICOKONPOIYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpraHu3MOB. JKOJIOTHYECKHE U 3THUeckue mpodiiembl. MO — renetudecku
MOIU(PUITUPOBAHHBIC OPTAHU3MBI.

JlemoHCTpanuu:

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

Tabmuubl u cxembl: Kapta «lIeHTpBI MPOUCXOKIACHUS M MHOT000pa3us
KyJbTYpHBIX  pacTeHuit», «llopoapl moMamHMX  KUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHuit», «Otmanénnas rubpunmuzarus», «PaboTel akameMuka
M. ®. BanoBay, «Ilomumnonausy», «O0bEKTE OMOTEXHOJIOTHNY, «KIIeTOUHEIE
KyJbTYpbl W KIOHUpOBaHHe», «KOHCTpyHWpoBaHHE W MEPEHOC TECHOB,
XPOMOCOMY.

OGopymoBanre: MyJSDKH IUJIOJIOB M KOPHEIUIONOB JUKUX (OpM U
KyJIbTYPHBIX COPTOB pacTeHui, repbapuii «CeabCKOX035HCTBEHHBIE PACTCHHUS.

JlabopaTopHble U NpakTHYecKue padoThbl:

Okckypcus «OCHOBHBIE METOABbI U JTOCTUKEHHUS CEIIEKIHUH PACTCHHU U
KUBOTHBIX  (Ha  CEJIEKIUOHHYIO CTaHLIMI,  IUIEMEHHYIO bepmy,
COPTOUCTIBITATENIFHBIN  yY4acTOK, B TEIUIMYHOE XO3SHCTBO, J1ab0OpaTopuio
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHASE OHOJIOTHSL.

[IpennochuiKu BO3HUKHOBEHHS SBOJIIOIMOHHON TEOPUHU. DBOJIOLMOHHAS
Teopus U €€ MecTo B Onosoruu. BiusiHue SBOTIONMOHHON TEOpUU HAa Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenbcTBa 3BONIONUU. [laneoHTOMOrHMUECKHE: TOCIENOBATENBHOCTh
MOSIBJICHUSI BUJIOB B TAJICOHTOJIOTMYECKOW JIETOMHCH, IMEPEXOTHBIE (POPMBI.
buoreorpaduueckue: cxomctBo W paznuune ¢GayH U (PIOp MaTEpUKOB H
OCTpPOBOB.

DOMOPHOJIOTUYECKHE: CXOJCTBA M PA3IUUUs AIMOPUOHOB Pa3HBIX BUJOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIE, AaHAJIOTUYHBIE,
PYIUMEHTApHBIE OpraHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMHUUYECKHE: CXOJCTBO
MEXaHU3MOB HACTEACTBEHHOCTH M OCHOBHBIX META0OJIMYECKHX MyTeH y Bcex
OpraHU3MOB.

OpomonmonHas teopust Y. JlapBuHa. IIpeAnochlIKM BO3HUKHOBEHHS
napBUHU3MA. JIBHKYIIME CHIIBI SBOJIONUUA BUIOB 1Mo JlapBuHY (M30BITOUHOE



Pa3MHOXKEHUE npu OTPAaHUYECHHOCTH  PECYpPCOB, HeonpeaenEHHas
U3MEHUYHUBOCTh, OOpH0a 3a CyIeCTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrtetnyeckas Teopust 3Bosironuu (CTI) u €€ 0oCHOBHBIE TTOJIOKEHHUS.

MuxkpoosBomtorus. [lomymsius kak eAuHUIA BUAA W SBOJIOIUU.

JIBrxymue cuiibl ((paKTopbl) 3BOJONMH BUAOB B IpUpoae. MyTarimoHHBIN
npolecc 1 KoOMOMHATUBHAST U3MEHYUBOCTh. [lomynsiiiioHHbIE BOJHBI U Apend
reHOB. M30s1us 1 MUTparus.

EctectBennsiii otO0p — Hampapisronuii gakrop sBomoruu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIeHHOCTh OPTaHU3MOB KakK pe3yibTaT dBojtonuu. [Ipumepsi
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMopdh03bl ¥ UIHOATATITAIIIH.

Bun wu BumooOpazoBanme. Kpurepuum Buma. OcHOBHbIE (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBomorusi. Dopmbl  dBoIONMU:  (PrIIeTHYECKAs, TUBEPreHTHAs,
KOHBEpreHTHas, mapasuiesnbHas. HeoOpatuMocTh HBOMIOIUH.

[IpoucxoxaeHue oT HECIeIMaTU3UPOBAHHBIX PEIKOB.
[Iporpeccupyroias cnenuanu3anus. AJanTUBHAS Pagualnsl.
JdemoHncTpanuu:

[Toptpetsl: K. JIunneit, XK. b. Jlamapk, Y. /lapsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabmuubr u cxembl: «Pa3BuTHE OpPraHWYECKOTO MHpa Ha 3emiey,
«3apoIbIIH MTO3BOHOYHBIX JKUBOTHBIXY, «ApXeonTepukrcy, «Dopmbl 0OpbOBI 32
cymectBoBanue», «EcrtecTBeHHbIii  0TOOpP», «MHOroo6pasue  COpTOB
pacTeHui», «MHoroob6pasue IIOPOJ YKUBOTHBIX), «ITonmynsunmy,
«MyTanuoHHas U3MEHYUBOCTHY, «ApoMopd o3y, «nnoananramnuny, «Oomas
nereHepanus», «JBuxkymme cuiabsl 3Boionun», «Kapra-cxema MapuipyTa
Iy TEIIECTBUS 4. JapBuHay, «bopnba 3a CYLLECTBOBAHUEY,
«[TpucnocobmeHHocTh opraHu3MoBy, «l'eorpaduyeckoe BUIO000pa30BaAHUEY,
«IKOJOTUIECKOE BUI000pA30BAHUEY.

OO6opymoBaHue: KOJJIEKIUS HACEKOMBIX C PAa3JIMYHBIMU TUTIAMU OKPAaCKH,
HAOOp TUIOZOB U CeMsH, KOoJuieKIus «IIpuMepsl 3aIlUTHBIX MPUCTIOCOOTICHUH Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIMPABIIECHUS DBOJIOIHIY, 00bEMHAS MOJIENb
«CtpoeHue rojIoBHOTO MO3ra O3BOHOUYHBIX).

buoreorpaduueckas kapra mwupa, KoJuiekius «DopMbl COXPaHHOCTU
HCKOMAEMbIX JKUBOTHBIX M pacTeHuil», Mojenb anmaukanus «llepekpéct
XpOMOCOM», BIaxHble mnpenaparel «Pa3Butrue Hacekomoro», «Pa3Burue
JSATYIIKWY, MUKponpenapart «J{po3oduna» (Hopma, MyTaruu (OpMbl KPHUTHEB U
OKpacCKH Tena).

JlabopaTopHble U NpakTHYecKue padoThbl:

JlabopatopHasi pa6ota Ne 1. «CpaBHeHUE BUIOB MO MOP(OIOTHUESCKOMY
KPUTEPUIOY.

JlaGoparopHas pabdota Ne 2. «OnucaHue MPUCIIOCOOICHHOCTH OpraHHu3Ma
Y €€ OTHOCUTEIBHOIO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HN Ha 3em.Ie.

JloHay4dHble OpENCTAaBICHUS O 3apOXKICHUHU *KU3HU. HayuHble rumnoressl
BO3HMKHOBEHUS J>KM3HUW Ha 3emyie: aOWOTeHe3 W TMaHCIepMus. XUMUYecKas
IBOJTIOIUSI. AOMOTEHHBI CHHTE3 OPTraHWYECKHUX BEIIECTB U3 HEOPTaHUYECKHUX.
OKCIEpUMEHTAIIbHOE TMOJTBEPKJICHUE XUMHUYECKOW 3Boitonuu. HauvanbHble
sTambl Ouosorndeckod sBomonuu. l'unoresa PHK-mupa. ®@opmupoBanue
MEMOpPaHHBIX CTPYKTYP ¥ BO3HUKHOBEHHE MPOTOKIETKHU. [lepBbie KIIeTKH U uX
sBotOLMS. DOPMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



PazButHe xu3Hu Ha 3emuie 1o spam u nepuoaam. Karapxei. Apxeiickas u
nporepo3oiickas 3pel. [lameosolickas spa W €€ mepUOIbl: KEMOPHUICKHUIA,
OPJOBUKCKUH, CUIypUHCKHUH, JGBOHCKHUH, KAMCHHOYTOJIbHBIH, IEPMCKHH.

Me3o3oiickast 9pa 1 €€ MeprobI: TPUACOBBIN, FOPCKUI, METIOBOM.

KaitHo3olickass 3pa u €€ mNepuonbl: MAJIEOr€HOBBIM, HEOI€HOBBIN,
AHTPOTOT€HOBBIN.

XapaKkTepuCTUKa KJIMMAaTa U Ie0JOTHUeCcKuX mpoieccoB. OCHOBHbBIE 3TaIlbl
IBOJIIOIIUU PACTUTEIHHOTO W JKMBOTHOTO MHUpPa. ApoMopd03bl y pacTeHUN H
KUBOTHBIX. [l0osiBIIEHNE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHpa KaK OTpaxeHue 3BOMOLHMH. OCHOBHBIC
CHUCTEMAaTUYECKHUE TPYMIIbl OPraHU3MOB.

OBOJIIOIMSL ~ 4YelIoBeKa.  AHTpONOJOTHS  Kak  Hayka.  Pas3Burue
NpEACTAaBICHUM O  MPOUCXOXKACHUM  4eloBeka. MeTonbl  U3y4YeHus
anTtporniorene3a. (CxoactBa M pa3auyusi  4YeIOBEKAa U HKUBOTHBIX.
CucteMaTH4YecKoe MOJ0KEHUE YEeIIOBEKa.

JBwxymue  cunbl  (dakTopel)  aHTpomoreHeza.  HacnemcTBeHHas
U3MEHUMBOCTh M E€CTECTBEHHBI 0TOOp. OOmecTBeHHbI o00pa3 >KW3HH,
W3TOTOBJIEHUE OPYIUN TPYyAa, MBIIJIEHUE, PEYb.

OcCHOBHBIE CTaIMM W BETBH HBOJIIOIMUA YEJIOBEKA: aBCTPAJOMUTEKH,
Yenosek ymensbiii, YenoBek mNpAMOXOAsmiud, YenoBeK HEaHIEPTAIbCKUM,
Yenosek pasymHbld. Haxoaku MckomaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBAHUS,
00J1aCTh pacpOCTPaHECHHSI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

UYenoseueckne packl. OCHOBHBIE OONBIIME pachl:  E€BPOIMCOMTHAS
(eBpasmiickasi), HErpo-aBCTpaJIOUJHAsI (SKBATOpUalbHAsA), MOHTOJOUIHAS
(a3maTcko-amepuKaHcKas). YepTel MPUCIOCOOJICHHOCTH  TPEICTaBUTENEH
YEeJIOBEYECKHUX Pac K YCIOBHUSAM CYIIECTBOBaHUS. EIMHCTBO YEIOBEUECKUX pac.
Kputuka pacusma.

JdemoHcTpanuu:

[Toptpertsl: ®@. Penu, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxeMbl: «Bo3aukHoBenne CoOJIHEUHOM cCHCTEMEBI», «Pa3BuTie
OpraHuueckoro wmupa», «PactutenbHas kierka», <« KuBoTHas KieTKay,
«ITpokapuoTtnueckas kietka», «CoBpeMeHHasi CUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA M YEIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTHYECKUX HAXOJOK TPEIKOB
COBPEMEHHOI0 4YeJIOBEKay, «/lpeBHenmue moam», «pesaue moam», «llepsoie
COBPEMEHHBIE JIOINY», «HeToBeUeCKUe pachhy.

O6opynoBanne: wmymspku — «[IpoucxokaeHue  deioBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHIEePTalblla, KPOMAaHbOHIIA), CICHKHA WU
U300pKEHUS KaMEHHBIX OpPYAWA TMEPBOOBITHOTO YENOBEKA (KaMHHU-YOIIIEPHI,
pybuna, ckpebna), reoxXpoHOJOTHYeCKass Taliuma, Koiekuus «DopMbl
COXPAHHOCTH MCKOMAEMbIX KUBOTHBIX M PACTCHUI.

JlabopaTopHble U NpakTHYecKue padoThbl:

[Tpaktuueckas pabora Ne 1. «M3yueHue MCKOMaEeMbIX OCTaTKOB paCTEHUN
Y KUBOTHBIX B KOJUICKLIHSIX).

DKCKypcus «IBOJIOIMUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAyYHBIN WJIK KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3mbl U OKpYy>Kaloas cpejaa.

DKoJlorusl Kak Hayka. 3aJjadyd M pa3delibl AKOJOruu. MeTojsl
HKOJIOTUYECKUX UCCIEAOBAHUN. DKOJIOTHUECKOE MUPOBO33PEHNUE COBPEMEHHOTO
YeJoBeKa.



Cpenpl oOUTaHUS OPTaHU3MOB: BOJIHASI, HA36MHO-BO3IyIITHAS, IOYBEHHAS,
BHYTPHOPTaHU3MEHHASI.

Okonornyeckue Qakropel. Knaccudukarus 3KOI0THYECKUX (HAKTOPOB:
abnotuueckne, OMOTHYECKHE W AaHTPOIOTCHHBIC. [lefiCTBHE 3KOIOTHYECKUX
(GhaKkTOpOB Ha OPTAHU3MBI.

AOGuoTnueckue (bakTophI: CBET, TeMmrmeparypa, BIIAYKHOCTb.
®oronepuoausm. [IpucrnocobnaeHuss OpraHU3MOB K JCHCTBUIO aOMOTHYECKHUX
dakTopoB. buomornueckue puTMBI.

buotnueckue  dakropsl. Buapl  OMOTHYECKMX  B3aMMOJICHCTBUIA:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuMOM03 u ero Gopmel. [lapasutusm,
KOOTIepalusi, MyTyaJanu3M, KOMMEHCAIH3M (KBapTHPAHCTBO, HAaXJIEOHUUYECTBO).
AMeEHCanu3M, HEWTpalu3M. 3HAauCHHE OWOTHYSCKHX B3aWMOJCHUCTBUN IS
CYIIIECTBOBAHMS OPTAHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKUA Tonyssiiuu. OCHOBHbBIE TOKa3aTeln
HNOMYJISIIIUU: YUCIEHHOCTb, IMJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
murpanus. J[nHaMuka 4uCcIeHHOCTH MOMYJISIITUN U €€ PeryJsius.

JdemoHncTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['exkens.

Tabmuubr u cxembl: kapta «[Ipupoansie 30Hb1 3emmmny, «Cpeapl oOuTaHus
opranu3sMoBy», «®otonepuoansm», «llonmynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJsAun UHPy30puu-TyPenbkny, «[lumessie nenm.

JlabopaTopHble U paKkTHYecKue padoThbl:

Jlabopatopnas pabota Ne 3. «Mopdomornyeckne 0COOEHHOCTH pacTEHUN
U3 pa3HbIX MECT OOUTAHHS.

Jlabopatopnass padora Ne 4. «BnusHume cBera Ha pPOCT U PA3BUTHE
YEPEHKOB KOJICYCay.

[Tpaktuueckas pabora Ne 2. «Ilomcy€T MIOTHOCTH TOMYJSIUNA pPa3HBIX
BUJIOB PACTCHUI.

Tema 4. Coo0mecTBa ¥ IK0JIOTHYECKHE CUCTEMBbI.

Coo0mrecTBO opraHu3MoB — OmoIeHo3. CTPYKTYphl OHOIIEHO3a: BHJIOBas,
MpOCTpaHCTBEHHAsA, Tpoduueckas (mumieBas). Bunbl-momuHantel. CBsS3u B
OuoIIeHO3E.

Dkonornyeckue cucrteMbl (dkocuctembl). [loHsaTtne 00 skocucTemMe u
ouoreorieHoze. DyHKIHMOHATHHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOIYIICHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopor BemecTB U IMOTOK SHEPruud B
skocucteme. Tpoduueckue (MUIIEBBIE) YPOBHHU SKOCHUCTEMEI. [TuteBsie nienu u
cetu. OCHOBHBIE TIOKa3aTelid dJKOCHCTEMbI: OuWomacca, MPOIYKIIHS.
DKOJOTUYECKUE TMHUPAMUJIBI: TPOAYKIIUU, YUCIEHHOCTH, Onomacchel. CBOMCTBA
HKOCHUCTEM: YCTOMUYHUBOCTh, CAMOPETyJIsilius, pa3Butue. CyKieccus.

[IpuponHble HPKOCHUCTEMBI. DKOCUCTEMBI O3Ep M pEK. OIDKOCUCTEMa
XBOMHOI'O WJIM IIMPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornyueckoe u X03sIMCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (aktop ycroitumBoctu 3K0cucTeM. CoXpaHeHHE
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepranckoro o 6uocdepe. ['panuiipl, coctaB u CTpyKTypa
ouochepnr. XKuBoe BemectBo U ero ¢yHknun. OcoOeHHOCTH OMocdepbl Kak
II00AJIBHONM JKOCHCTEMBI. J[MHaMuueckoe paBHOBeCcHME M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopotsl BemiectB u  OHOTCOXMMHUYECKHE IIUKIIBI  DJIEMEHTOB
(yriepopa, azora). 30HAIBHOCTH Orocdepsl. OCHOBHBIC OMOMBI CYIITH.



UYenoseuectBo B Ouochepe 3emiau. AHTPONOTCHHbIE W3MCHECHHS B
ounochepe. ['mobanpHBIE SKOTOTUUECKHUE TPOOIEMBI.

CocymecTBoBaHMe IPUPOIBI u YeJIOBEUECTBA. Coxpanenue
Owopa3HooOpa3usi Kak OCHOBa  ycToWumBOCTH  Omoceprl.  OcHoBa
PaAIMOHAIIBHOTO YMPABICHUS TPUPOAHBIMU PECypcaMu M UX HCIOJIb30BAHUE.
JlocTikeHust OMOJIOTHH M OXpaHa MPUPO/IBI.

JdemoHncTpanuu:

[Toptpetsl: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxemsbl: «Ilumessie menn», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie coobmectBay, «llenmn mutanus», «IKOIOTHUECKAs MHPAMUTIAY,
«buochepa wu yenmoBek», «IKOCHUCTEMA MIUPOKOJIUCTBEHHOTO  JIecay,
«JKocucTeMa XBOWHOro Jecay, «buoreHo3 BomoéMay, «ATPOIEHO3Y,
«IIpumepHBIE AHTPONOTEHHBIE BO3IAEHUCTBUS Ha NOpUPOLY», «BaxkHeummue
WCTOYHUKH 3arpsi3HEHUS BO3AyXa W TPYHTOBBIX BOi», «llouBa — BakHeiimas
cocrapisitonias  ouocdeps», «DakTopbl aerpaganuu mouBy», «llapHUKOBBIN
abdexTy, «DakTOpsl PAIUOAKTUBHOTO 3arpsisHEHHs] Oumocdepn», «Oomas
CcTpyKTypa Ouocheps», «Pacnpocrpanenne xu3Hu B omochepe», «O30HOBBIH
sKkpaH onochepr», «KpyroBopor yrieposa B 6uochepe», «KpyroBopor azora B
IPUPOIEH.

O6opynoBanue: MoaeTb-aNTUIHKaIUs « TUMTHYHBIE OMOIIEHO3bI», repbapuii
«PacturenbHple  cooOImecTBa», Kouleknuu  «buoreHos», «Bpemurenn
BOKHEHIITNX CEIIbCKOXO3SMCTBEHHBIX KYJIbTYp», TepOapuu W  KOJUICKIIUU
pacTeHU U >KUBOTHBIX, IPUHAJICKAIINE K PA3HBIM IKOJIOTHYSCKAM TPYyMIam
omHoro Buma, Kpacwas xuura Poccuiickoit ®enepanun, U300paKeHUS
OXpaHsEeMbIX BUJIOB PACTECHUH U JKUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIPOITPAMMEI TIO
BMOJIOTN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

Cormacao ®I'OC COOQ, ycraHaBnuBawTCS TpeOOBaHUSA K pe3yJbTaTaM
OCBOCHHSA OOYYarOIIUMHUCS MPOrpaMM CpPEeAHEro o0mero oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM H MPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS mpeaMeTa «buomorusy»
BBIJICJICHBI  CJIENYIONIME  COCTABJISIONIME.  OCO3HAHWE  OOyJarouuMuUCs
POCCUHCKON Tpa)KIaHCKOW HJICHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHIO,
CaMOCTOSITCILHOCTH M CaMOOTNPEACIICHUIO, HAJIMYMEe MOTHBAIMM K OOYYCHHIO
OmoJIoTHH, I1eJICHANIPABICHHOE PA3BUTHE BHYTPCHHUX YOCKICHUA TUYHOCTH Ha
OCHOBE KJIIOUYEBBIX IICHHOCTEM M MCTOPUYECKUX TPAAULMKA Pa3BUTHUS
OMOJIOTMYECKOTO0  3HAHHWS, TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarOITUXCS
PYKOBOJICTBOBAaTbCI B  CBOEH  JEATEIBHOCTH  I[I€EHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, MPHUCYIIHUMH CHCTEME OHMOJOTHYECKOTO OOpa3OBaHUs, HAIHYHE
HKOJIOTUYECKOTO TPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh II€IM WU CTPOUTH
JKN3HEHHBIE TIIAHBI.

JIMYHOCTHBIE PE3yIbTaThl OCBOCHHS MpeaMeTa « bHOJIOTHS» TOCTUTAKOTCS
B CIMHCTBE Yy4YeOHOW M BOCHHUTATEIBHON ACATEILHOCTH B COOTBETCTBHU C
TPAAUIUOHHBIMU POCCUMCKHUMH COLMOKYJBbTYPHBIMH, HWCTOPUUYECCKUMHU U
JTyXOBHO-HPABCTBEHHBIMU 1ICHHOCTSIMU, IIPUHATHIMU B OOIIECTBE MPAaBUIAMU U
HODMaMH  TIOBEJACHUS M  CIOCOOCTBYIOT  MpoIleccaM  CaMOIIO3HAHMSI,
CaMOBOCIIUTaHUSI U CAMOPA3BUTHS, PA3BUTHSI BHYTPEHHEU IO3WIIMU JIMYHOCTH,
MaTPUOTHU3Ma, YBAXXCHUS K 3aKOHY M MPABOINOPSAKY, YEIOBEKY TpyJa U
CTaplieMy TIOKOJEHHUIO, B3aUMHOIO YBaXKEHUs, OEpEXHOTO OTHOIICHHUS K
KYJbTYPHOMY HAaCJICAUI0 W TPAAUIHUSAM MHOTOHAIIMOHAJIBLHOTO Hapojaa
Poccuiickon @enepanuu, Npupoae U OKPYKAOLIEH Cpeae.

JIMgHOCTHBIC PE3YyJbTAaThl OCBOCHHUS YyueOHOro mpeamera «buomorus»
JOJKHBI ~ OTpakaTh  TOTOBHOCTh W CIIOCOOHOCTh  OOYYaroOIIUXCs
PYKOBOJICTBOBAaTbCSA C(POPMHUPOBAHHOW BHYTPCHHEH TO3WIHMEH JHYHOCTH,
CHUCTEMOM IEHHOCTHBIX OPHEHTAIIMI, MO3WTHUBHBIX BHYTPEHHHUX YOEKICHHI,
COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUMCKOTO  OOIIECTBa,
pacIIMpEeHUE KUZHEHHOTO OIbITAa M ONbITa JICATEIBHOCTH B IPOLIECCE
peanu3ali OCHOBHBIX HAMPAaBJICHUM BOCHUTATEIBHOM IEATEIBHOCTH, B TOM
YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKON  IO3MIIMK  OOydaroIerocs  Kak
AKTUBHOTO M OTBETCTBEHHOT'O WICHA POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOSI3aHHOCTCH, YBAKCHHE
3aKOHA W MIPABOMOPSJIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW [EATEIBHOCTH MPHU CO3JAHHU
y4eOHBIX ITPOCKTOB, PEIICHUH YUSOHBIX U MIO3HABATEIIBHBIX 33124, BHITOJTHECHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEAENATh COOCTBEHHYIO TO3HUIIMIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU M OOBSICHSATH €€;



YMEHUE YUYUTHIBATh B CBOUX JICUCTBHUIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHS JIFOJCH C pa3HbIMHU yOKIECHUSIMHU, KYJIbTYPHBIMU [IEHHOCTSIMU
Y COI[MAJILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOILIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, MO3HABATEIbHBIX M HCCIEIOBATEIbCKUX 3a/1a4, YBaKUTEIbHOTO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB TPH OOCYXKJIECHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COMICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKON NEATENbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOM UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXKEHUS K CBOEMY Hapojy, YyBCTBA OTBETCTBEHHOCTH IEpE]
Ponnnon, ropmoctu 3a cBOWM Kpai, CBOKO PoOJHHY, CBOM SI3BIK U KYJIBTYDY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAMI0 M MaMsITHUKaM
IPUPOJIbI, JTOCTHXKEHUAM Poccun B Hayke, HUCKYCCTBE, CHOPTE, TEXHOJOTHSX,
TpyAe;

CIIOCOOHOCTh OILICHUBATHh BKJIAJl POCCUMCKUX YUYEHBIX B CTAHOBIICHHE U
pa3BUTHE OWOJOTHU, TMOHUMAHUS 3HAYCHHS OWOJOTHM B TIO3HAHWUU 3aKOHOB
IPUPOIBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O O0IIECTBa;

ujeitHas yOexKIEHHOCTh, TOTOBHOCTh K CIIy»eHHUI0 U 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX LIEHHOCTEW POCCUINCKOTO HAPOJIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAllUIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOWYMBOTO OY/IyIIIEero;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAMUTENSIM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS HEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBHHU C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHU;

NOHUMAHUE HMOIMOHAIBHOIO BO3JCHUCTBUSl KUBOW MPHUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAaMOBBIPAXEHUIO B Pa3HBIX BUAAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) puznveckoro BocnuTaHus, GopMuUpoOBaHUS KYJIbTYPbI 310POBbA U
IMOLMOHAJIBHOIO 0JIarONnoJIy4Yns:

NOHUMAaHUE W peaju3anus 30pOBOr0 M 0Oe30macHoro obpasza KU3HU
(3mopoBoe  mMHUTaHWE, COOMIOJCHUE THUTHCHUYECKHX TPaBUI U HOPM,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUH W OTHAbIXa, pEryJsipHas (undeckas
AKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K
c0OCTBEHHOMY (DM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHHUE [IEHHOCTH TMPaBWI WHIWBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEACHUS B CHUTYalHsIX, YTPOXKAIOMIUX 3I0POBBI0 M KU3HU
JIIOJICH;

OCO3HAaHHWE  TMOCJIEACTBUA W  HEOPUATHUS  BPEIHBIX  IPUBBIYEK
(ymoTpeOaeHus aIKoroJisi, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTEPCTBa, TPYI0TIO0HE;



FOTOBHOCTh K AKTUBHOM JESITEIbHOCTH TEXHOJOTMYECKOW M COIHAIBbHOMN
HaIpPaBJICHHOCTH, CIIOCOOHOCTH WHUIMUPOBATh, IJIAHUPOBATh u
CaMOCTOSITEJIbHO BBIMIOJIHATh TaKYIO JEATCIHbHOCTD;

UHTEPEC K pa3audHbiM chepaMm mnpodecCHOHAIBHON JesSTEIHHOCTH,
yMEHHUE COBEPIIIATh OCO3HAHHBIN BRIOOp OyayIeit mpodeccun u peann3oBbIBaTh
COOCTBEHHBIC KU3HCHHBIC TIJIaHbI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHIO M CamMOOOpa3oBaHUIO Ha
MPOTSKEHUU BCEU KU3HU,

7) IK0JIOrH4eCKOro BOCIIMTAHMS

IKOJIOTHYECKHU IIeJIecO00pa3HOe OTHOIICHUE K TMPUPOJEC KaK HCTOUYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHHS;

MOBBINICHUE YPOBHS JKOJOTHYECKOW KYJBTYphl: MPUOOpPETEHHE OIBITA
IJIAHUPOBAHUSI TIOCTYNIKOB M OIEGHKM MX BO3MOXKHBIX TIOCICJACTBUN A
OKPYKaroIIEH CPEIbI;

OCO3HaHME TI00aTBFHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIeM U MyTel uX
pelieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOpPETaeMble MPH HU3YyUYEHUU OHOJIOTUU
3HAHUSA W YMCHHUS IIPH PCEIICHHHM IPOOJIEM, CBSI3aHHBIX C PaIMOHAIBHBIM
IPUPOOIOIb30BaHUEeM  (COONIOJICHUE TPaBWJI TOBEACHHUS B  MPHUPOJE,
HaIlpaBJECHHBIX Ha COXPaHEHHE PaBHOBECHS B DKOCHCTEMaX, OXpaHy BHUJIOB,
PKOCHCTEM, OHochepsl);

AKTUBHOE HENPUATHE JACUCTBHH, MNPUHOCIIIAX BpEd OKPYKaroIIEH
IPUPOIAHON CpeJie, YMEHHE MPOTHO3UPOBATh HEOIATONPHUATHBIE SKOJIOTUIECKUE
MOCJIE/ICTBUSA MPEANPUHUMAEMbIX JEHCTBUNA U IPEAOTBPAIATh UX;

HaJU4Yue Pa3BUTOIO HKOJOTMYECKOTO  MBIIUICHUS, HKOJOTHYECKOMN
KYJBTYpBI, OIbITA ACATEIHBHOCTH JKOJOTMYECKOM HampaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCA MU B MTO3HABATEIIbHOW, KOMMYHUKATUBHOM U COLMAIBHOM
MpaKTUKE, TOTOBHOCTM K YYacTHIO B IPAKTUYECKOH  JESITEIbHOCTH
HKOJIOTMYECKOMN HAINPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO Ha JUAJIOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MECTa B MOJHMKYJIbTYPHOM
MHpE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YMTATEJILCKOW KYJBTYpPHl KaK CpEJICTBa
B3aUMOJICUCTBUS MEXKIY JIFOJbMH U TTIO3HAHUS MUPA;

NMOHUMAaHHE crHenu@ukn OWOJOTMM KaK HAayKH, OCO3HaHHUS €€ poiu B
(GbOpMUPOBAHUH PAIMOHATBLHOIO HAYYHOTO MBIIUICHHUS, CO3JaHUH IIEIOCTHOTO
MIPEICTABICHUS 00 OKPYXKAIOIIEeM MUPE KaK O €IMHCTBE MPUPOJIBI, YETOBEKA U
oOIecTBa, B MO3HAHUM MPUPOTHBIX 3aKOHOMEPHOCTEH W pEeIIeHUU MpodiieM
COXpPaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAYUMOCTH OMOJIOTHH JJII COBPEMEHHOW ITUBUIIN3AIINN:
obecrieueHrss HOBOTO YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3JaHUE TMEPCTICKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX peliaTh pPecypcHbIe MPOOJIEMbl  Pa3BUTHUSA
YeJI0OBEYCCTBA, MOUCKA MYTEH BBIX0J1a U3 TJI00ATBHBIX YKOJIOTHYSCKUX ITPoOIeM
u oOecrmedeHHuss Tiepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATIHLHOMY
WCITOIb30BaHUIO MPHUPOIHBIX PECYPCOB M (OPMUPOBAHHUIO HOBBIX CTAHIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B IIOJYYCHHH OHOJIOTHYCCKMX 3HAHUM B IEIAX
MOBBIIICHUST OOIIEeH KyJIbTYphl, ©CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH, Kak



COCTaBHOM  4YacTh  (PYHKIIMOHAIBHOW  TPAaMOTHOCTH  OOydYaromuxcs,
dbopMupyeMoi pH H3yIeHUN OUOJIOTHH;

MOHMMAaHUE  CYI[HOCTH  METOJOB  TIIO3HAHUS, HWCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCMOJL30BaTh MOJyYaeMble 3HAHWS IS
aHanu3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MUPA M MPOUCXOJSAIINX B HEM
U3MCHECHHM, yMEHHUE JIeJaTh 0OOCHOBAHHBIE 3aKIIOUCHUS HA OCHOBE HAYUYHBIX
(haKTOB ¥ UMEIOIIUXCS JAHHBIX C IEJIbIO TTOTYYCHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIHFHO MCIIOIH30BaTh OMOJIOTUYECKHUE 3HAHUS JJIS
perieHus IpoOJIeM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAHMWE IIEHHOCTH HAYYHOU JEeATEeITbHOCTH, TOTOBHOCTh OCYIIECTBISATh
MPOCKTHYIO M UCCIIEIOBATENBCKYIO JAESTENHbHOCTh HHINBHUIYAIHHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO W
caM000pa30BaHNI0, K AKTUBHOMY IOJTYYEHHIO HOBBIX 3HAHUI MO OMOJIOTUH B
COOTBETCTBHH C KU3HECHHBIMU MMOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie  pe3yJbTaThl ~ OCBOEHUS ~ y4eOHOro  mpeameTa
«buosorus» BKIIOYAIOT: 3HAYMMBIE MJI1 (OPMHUPOBAHUS MHUPOBO33PEHUS
0o0yJarommxcst  MEXJAUCIUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOICHAYYHBIC
MOHSATHUSI, OTPAKAIOIIUE IIEJIOCTHOCTh HAYYHOW KapTHHBI MUpa M CIEUUPHUKY
METOJIOB TIO3HAHMS, HCIIOIb3YEeMbIX B €CTECTBEHHBIX HayKax (BeIIeCTBO,
SHEprusi, SBJICHUE, MPOIECC, CHUCTeMa, HAy4yHbIH (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUsl, HCCIEJOBaHUE, HAOJIOJEHUE, H3MEpPCHHE,
AKCIIEPUMEHT 51 JPYTHUX), YHUBEPCAJIbHBIC y4eOHBIC JIEUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHHMKATUBHBIC, PETYISTUBHBIC), OO0OECIEUNBAIOIINE
dbopmupoBaHre (PyHKIIMOHAIBHOM T'PAMOTHOCTH U COIMAIBHOW KOMIIETCHIIUU
0o0yyJarommxcsi, CHOCOOHOCTh OOyYarolmMXCsl HUCIOJIb30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIC, MHPOBO33PEHUYECKUE 3HAHUS U  YHUBEPCAJIbHBIC
y4eOHbBIC ICUCTBUS B MO3HABATEIILHON M COIIMAIBHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yiabTaThl OCBOEHHUS MPOTrpaMMbl CPEIHETO OOIIEeTo
00pa30BaHUsI TOKHBI OTPAXKATh:

OBjaieHne  YHHBEPCAJIbHBIMH  Y4YeOHBIMH  NO3HABATEJIbHBLIMH
JNEeUCTBUAMMU:

1) 0a30BbIe JJOrNYeCKHeE eHCTBHS:

CaMOCTOSITeTbHO  (OPMYJIMPOBATh U aKTyaJlU3UpPOBaTh  IpolJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUW 3HAHUKM MPUEMBI JIOTMYECKOT'O MBIIICHUS
(aHanmu3a, CUHTE3a, CpaBHEHMs], Kiaccu(uKaluu, o00OIIeHHs), paCKpbIBAThH
CMBICTT OWMOJIOTMYECKUX TIOHATUM (BBIICNATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATh CBSI3H C IPYTHUMU TOHSATUSIMHU);

OTpENENATh IEeJU JCATEeTLHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTUKEHUS, COOTHOCUTHb PE3yJbTaThl JCATEILHOCTH C TOCTABJICHHBIMU
LIEJISIMU,

UCIIOJIb30BaTh OWOJIOTUYECKHE TOHATUS Il OOBsiCHeHUs (HaKTOB U
SIBJICHUM )KUBOU IPUPOJIBL;

CTPOUTH JIOTHYECKHE PaCCYXKIEHUsI (MHAYKTUBHBIC, ICAYKTHUBHBIC, IO
AQHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHUSI B PaCCMaTPUBAEMBIX
SBJICHUSX, (POPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;



NPUMEHATh  CXEMHO-MOJICJIbHBIE  CpeJIcTBAa Uil MIPEACTaBJICHUSA
CYIICCTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OHOJIOTHYECKUX O0BEKTaX,
a TakXke TMPOTUBOPEUYMI pa3HOrO pPOAa, BBIABICHHBIX B  Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh IJIAH PEIICHUS MPOOIEMBI ¢ YUETOM aHAIN3a UMCIOIITUXCS
MaTepHuaIbHbIX U HEMaTEepHUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JICSITEILHOCTh, OILICHUBaTh COOTBETCTBUE
pe3yJIbTATOB LESM, OLICHUBATh PUCKH TMTOCIEICTBUN JIESITEILHOCTH;

KOOPJAMHUPOBATh W  BBINOJIHATH pabOTy B YCIOBHSAX PEaIbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aMMOJIEHCTBUSI;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUHN )KU3HEHHBIX TPOOJIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE JeiiCTBUA:

BJIaJCTh HaBbIKAMH  y4€OHO-HMCCIICIOBATEIIbCKON | MPOCKTHOMN
JNEATCIIbHOCTH, HaBBIKAMH  pa3pelieHus  MOpoOieM, CIIOCOOHOCTBIO H
TOTOBHOCTBIO K CAaMOCTOATEILHOMY ITOMCKY METOJOB PEIICHUS MPAKTHYECKHUX
3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOAO0B MTO3HAHUS;

WCIIOJIb30BaTh Pa3JIWYHbIC BHUJbI JICSITEILHOCTH IO MOJYYEHHIO HOBOIO
3HAHUSA, €r0 HMHTEPIpPETAIUH, MPEOOPA30BAHUIO M IPHUMCHCHHIO B YUYSOHBIX
CUTYyaIUsX, B TOM YHUCJIE TIPH CO3JaHUH YICOHBIX U COIUATILHBIX IIPOCKTOB;

dbopMupoBaTh  HAyYHBIM  THII  MBIIUICHHWS,  BIAJCTh  HAy4YHOM
TEPMHUHOJIOTUEH, KIIFOYEBBIMU MTOHIATUSIMH U METOJIAMU;

CTaBUTh WU (POPMYJIHUPOBATH COOCTBEHHBIC 3a7ayd B 0Opa3oBaTEIbHOM
JESITEIbHOCTH U )KU3HEHHBIX CUTYAITUSX;

BBISIBJISATh MPUUYMHHO-CJIEJCTBEHHBIC CBS3M MU aKTyaJIu3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHUs, HAaXOAUTh apryMEHThI ISl JOKa3aTelIbCTBA
CBOMX YTBEPKICHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS,

aQHAJIM3UPOBaTh TMOJIYyYEHHBIE B XOJI€ pPEIICHUA 3aJaud Pe3yJIbTaThl,
KPUTHYECKH OIICHHWBATh HMX JOCTOBEPHOCTh, MPOTHO3WPOBATH HM3MEHEHHE B
HOBBIX YCJIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYallUsM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATH IICJICHANPABICHHBIM MTOMCK MEpEeHOoca CPEJCTB U CIOCOOOB
NeHCTBUS B MPOGECCHOHAIIBHYIO CPEIY;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U MPAKTHYECKYIO 00JaCTH
KU3HEACITSIbHOCTH;

yMETh HHTCTPHUPOBATH 3HAHUS M3 Pa3HBIX YUCOHBIX IIPEIMETOB;

BBIJIBUTaTh HOBBIE HJICH, IIPEIaraTh OPUTHHAJIBHBIC TTOIX0/Ibl U PEIICHUSI,
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOIYCKAIOIIHNE AIbTCPHATUBHBIC PEIICHUS.

3) pa6ora ¢ unpopmanueii:

OPHCHTHUPOBATHCSI B Pa3IMYHBIX MCTOYHHKAX HHpopMamuu (TEeKCTe
y4eOHOro MOCOOHs, HAy4YHO-TIOMYJISAPHOM JUTEepaType, OHOJIOTHYSCKHUX
CIOBapsAX M CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B HHTEpHETE),
aHaJM3UPOBaTh MHOOPMALMIO PA3IUYHBIX BHJIOB U (OpM IIpeACTaBICHHUS,
KPUTHUYECKHU OICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUHNBOCTH;

(bopMyIIMPOBATH 3aMPOCHI M TPUMEHSATh PA3IUIHBIC METOIBI IIPU ITOUCKE U
oTbope Ouojornyeckor uHPOpManuu, HEOOXOIUMOW IS BBIOJTHCHUS
y4eOHBIX 3a]1a4;

IpHOOpETaTh ONBIT HUCIOIB30BaHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJbTYPY AKTHBHOI'O  MCIIOJIb30BAaHMS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOATENILHO  BBIOMpaTh ONTUMAJIbHYIO (GOpMY TPEICTaBICHUS
ouonornyeckoit wuHbopMmaruu (cxembl, TpaduKu, aHArpaMMBbl, TaOJIUIIBI,
PUCYHKHU U IPYTOE);

UCIOJIb30BaTh HAYYHBIA S3bIK B KA4eCTBE CpEACTBA Mpu padoTe ¢
Oounosnornyeckoi uWHGOPMAIMECH: NPUMEHITh XUMHUYECKHE, (QU3NYECKUe u
MaTEeMaTUYECKUE 3HAKU M CUMBOJIBI, (hOPMYJIbI, a0OpeBHATYPY, HOMEHKIATYPY,
UCIIOJIb30BaTh M TPE0Opa3OBBIBATh  3HAKOBO-CHMBOJUYECKHE  CPEICTBA
HATJIATHOCTH;

BIAJCTh HaBBIKAMHU  pACIIO3HABAaHWS W 3aIMUTHl  HWHQPOPMAIINH,
uH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyajieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMH:

1) oO1eHme:

OCYIIECTBJISATh KOMMYHHUKAallUM BO BCeX cdepax KHU3HU, AaKTUBHO
y4acTBOBAaTh B JIMAJIOTE WU JUCKYCCHHU IO CYIIECTBY OOCYKIA€MON TEMBI
(yMeHHMe 3amaBaTh BOMNPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMoM 3a7a4u, yUUTHIBATh UHTEPECHl U COTIIACOBAHHOCTD
MO3UIUN JPYTUX YIACTHUKOB AUAIIOTA WU JUCKYCCHUH);

pacmo3HaBaTh HeBepOaldbHBIC CPEICTBa OOIICHMS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOSHHUKHOBEHUS KOH(MIUKTHBIX CUTYAIIHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOAMU OOIICHUS ¥ B3aUMOICHCTBUS, TOHUMATh
HAMEpPEHUsI JAPYTHX JIIOJeH, TPOSBIATh YBAXUTEIHHOEC OTHOIICHHE K
cobeceTHUKY U B KOPPEKTHOU GopMe (HopMyITupoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas1 1eITeJIbHOCTb:

NOHUMAaTh W UCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW U
WHIUBUIYaIbHOH pabOThl TpU  pEHICHUH OMOJOTHYECKOW MpoOIeMBlI,
000CHOBBIBATh HE0OX0TUMOCTh MIPUMEHEHUS IPYIIOBBIX dbopm
B3aUMOJICHCTBUS IIPU PEIICHUU Y4eOHOM 3a/1a4u;

BBIOMPATh TEMATUKy U METOJIbI COBMECTHBIX JCHCTBUN C y4€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEHN Ka)KJI0T0 YjeHa KOJUJICKTHBA;

OpUHUMATh IIEIM  COBMECTHOM JICSTENHHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBATH JICUCTBUA IO €€ JIOCTUKECHHUIO: COCTABJIATH IUIAH JICHCTBHUM,
pacmpenemnsaTh pojau ¢ y4éTOM MHEHUH Y4YaCTHUKOB, OOCYKIaTh PE3yJIbTaThl
COBMECTHOU padoTHI;

OIICHUBATh KAa4e€CTBO CBOETO BKJIAJIa M KAXJOTO0 yYaCTHHKA KOMAaHIbI B
oO1uii pe3ynbTar Mo pa3pad0oTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OICHUBATh HJACH C TO3UIIMH HOBU3HBI,
OpUTUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISTh TO3UTUBHOE CTPATErMYECKOE TMOBEJACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpAKEHUE, OBITh MHUIIUATHBHBIM.

OBy1ajleHUe YHUBEPCAJIbHBIMHU PEryJaSTHBHBIMHU JeHCTBUSMM:

1) camoopranuszauus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [JIS BBIABICHUS TPOOIEM U WX
peIIeHus B )KU3HEHHBIX U YYEOHBIX CUTYAIUsX;

BBIOWpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUN IIEJIEBBIE M CMBICIOBBIC
YCTAaHOBKHU B CBOMX JIEHCTBUAX U MOCTYIKAaX MO OTHOIICHHUIO K KUBOUW MIPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPY KAIOIIINX;



CaMOCTOSITENIbHO ~ OCYIIECTBJSATh  [O3HABATEIbHYIO  JICSITEIbHOCTD,
BBISIBIISITh  TIPOOJIEMBI, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIC 3aJa4M B
00pa3oBaTeNbHOMN NEITEILHOCTH U JKU3HEHHBIX CUTYAITUsX;

CaMOCTOSITETIbHO COCTaBJISITh IJIaH pEUIEHUs NpoOJeMbl €  YYETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M IIPEAIIOUYTSHHIA;,

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpsTh paMKH  y4eOHOTO TpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTECHNM;

JenaTh ~ OCO3HAaHHBIM  BBIOOp,  apryMEHTHpOBaTh  €ro,  OpaThb
OTBETCTBEHHOCTbH 34 PELICHHUE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M TIPOSIBICHHUIO IMTUPOKOW IPYAUIUU B
Pa3HBIX 00JACTSIX 3HAHWM, MOCTOSHHO TOBBIINIATH CBOM OOpa30BATEIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€SITEILHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJITATOB LIEJISIM;

BIAJCTh HAaBBIKAMHU IIO3HABATEIBHOM pEQIEKCHU KaK OCO3HAHUS
COBEpIIAEMBIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, MX PE3yJIbTaTOB U
OCHOBaHH, UCTIIOJIB30BATh MPUEMBI pedIECKCUN JJI OIICHKU CUTYaIluH, BBIOOpa
BEPHOTI'0 PELICHUS;

yMETh OIIEHHWBAaTh PUCKM U CBOEBPEMEHHO MPUHUMATh PEIICHHS MO UX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTUX IpU aHaIu3e pe3yJIbTaToB
NEeATEIbHOCTH;

3) npuHsATHE ce0sl M IPYTrUX:

IpPUHUMATh ce0sl, MTOHUMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTMX IpU aHaIu3e pe3yJIbTaToB
NEeATENbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTHX HA OLIMOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIUU JPYTOTO YETOBEKA.

INPEJMETHBIE PE3YJIBTATbHI

[IpenMetHbie pe3ynbrarhl ocBoeHus mporpamMmmbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crenuduyeckue s yd4eOHOro TmpeameTa
«buosnorus» Hay4yHble 3HAHUS, YMEHHUS M CIIOCOOBI JACHCTBHM IO OCBOCHHIO,
UHTEpIIpETallui W TpeoOpa3oBaHUIO 3HAHUM, BUJBI JICSITEIBHOCTH IO
MOJIYYEHUI0 HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUM B Pa3IMUHBIX YUEOHBIX
CUTyallusX, a TakKe B peajlbHbIX >XU3HCHHBIX CHUTYaIUsX, CBSI3aHHBIX C
ouosorueii. B mporpammMe npeaMeTHbe Pe3yibTaThl MPEICTABICHBI 110 TOJaM
00yueHwus.

[IpenMeTHbIe pe3ysbTaThl OCBOCHHS ydueOHOro mpeamera «buomorus» 6
10 knacce nOJXHBI OTPAXKATH:

c(hOpMUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
HAy4YHOTO 3HAHMUS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTHHBI MUpa M HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJIC
pOCCUUCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OHOJIOTHH,
(GyHKIIMOHAIBHOM TPAaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUs )KU3HEHHBIX 3a]1ay;



YMEHUE PaCKPBIBATh COJEp)KaHWe OMOIOTUYECKUX TEPMUHOB U TOHSTHIA:
KWU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (0OMEH BEIISCTB M IPEBpAIlCHHE
SHEPIrHM), TOMEOCTa3 (CaMOperyJidlus), YpPOBHEBas OpraHu3alusl KHUBBIX
CHUCTEM, CaMOBOCITPOU3BEICHUE (penponykuus), HACJIEICTBEHHOCTb,
U3MEHYUBOCTb, POCT U PA3BUTHE;

yMEHUE W3j1aratb OWOJOTHYECKHE TEeopuu (KJIETOYHAsl, XPOMOCOMHasl,
MyTaIlMOHHAsI, IIEHTpajbHAs JO0TMa MOJEKYJsIpHOH Ouomorun), 3axoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u yueHust (0 eHTpax MHOTO00Opa3us U
MPOUCXOXKIEHUS KyJIbTypHbIX pacteHuid H. . Basuioa), omnpenensite
TPaHUIIB UX PUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIQ/IETh METOJaMU HAYYHOTO TTO3HAHUS B OMOJIOTHH: HAOJI0IeHNE
Y OIIMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U SIBJIICHUI, OPraHU3aIUs U IPOBEJCHUE
OMOJIOTUYECKOTO  OKCIIEPUMEHTA,  BBIJBMKECHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKIYy HCCIEAYEMBIMU BEIMYMHAMHU, OOBSICHEHHE MOTYyYCHHBIX
pE3yIbTaTOB, UCIIOJIH30BAHHBIX HAYYHBIX MOHSATUHN, TEOPUI U 3aKOHOB, YMEHHE
JIeaTh BHIBOJIBI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB;

YMEHHE BBIJIENATh CYLIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U DYKapHoOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHW3MOB, OCOOCHHOCTU
MPOIIECCOB: OOMEHA BEIIECTB U MPEBPAICHUS SHEPTHH B KJIETKE, POTOCUHTE3?A,
MJIACTUYECKOTO W SHEPreTUYECKOro oOMeHa, XEeMOCHUHTE3a, MUTO03a, MeHo03a,
OTUIOAOTBOPEHUS, PAa3MHOXKEHHS, WHIUBHUAYaJIbHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

yMEHUE TPUMEHSTH MTOTyYCHHBIC 3HAHUS TSI OOBSICHEHUST OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATHS TPAKTUYECKUX PELICHUN B OBCEIHEBHOU
KU3HH C TeJbI0 oOecredeHus 0e30MacCHOCTH CBOETO 370POBbS W 3I0POBbBS
OKPY)KAIOIIUX JIIOJIEH, COOJIOJEHUST HOPM TPaMOTHOTO TIOBEACHUS B
OKpY>KaloIel MpUpOTHON cpenie, MOHMMaHuEe HeOOXOAMMOCTU HUCTIOIh30BaHUS
JOCTHKEHUH COBPEMEHHON OMOJIOTMHM M OMOTEXHOJIOTHMH I PallMOHAJIBHOTO
PUPOJIONOIB30BAHUS;

YMEHHE pellaTh >JEMEHTApHbIE T'€HETUYECKUE 3a/laud Ha MOHO- U
TUTHOPUIHOE CKPEIMBAHKE, CIEIJICHHOE HACIEJOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEITUBAHUS JIJISl IPEICKA3aHUsI HACIICIOBAHUS TPU3HAKOB Y
OpraHu3MOB;

yYMEHUE BBITIOJHAITH J1a00OpaTOpHBIE M MPAKTUYECKUE paboThl, COOII0IATH
npaBuiIa mpu paboTe ¢ ydeOHBIM U 1a00pPaTOPHBIM 000PYT0BAHHEM;

yMEHUE KPUTHUYECKH OIICHMBaTh M MHTEPIPETUPOBATH WH(MOpMAIUIO
OMOJIOTUYECKOTO COJIEpKaHMs, BKIIOYAIONIYIO0 TICEBIOHAYYHBIC 3HAHUS U3
pa3NUYHBIX WCTOYHUKOB (CpeACTBA MAacCOBOW HMH(pOpMalUM, HAYYHO-
MOMYJISIPHBIC MaTEePUabl), ITHUECKHE aCIEKThl COBPEMEHHBIX HCCIICIOBAHUN B
OMOJIOTUH, MEIUITMHE, OMOTEXHOJIOTHH;

yMEHUE CO037[aBaTh COOCTBEHHBIC MHUCHbMEHHBIE U YCTHBIE COOOIICHUS,
0000mmass OWOJOTHUECKYI0 HMHGOPMAIIMI0 W3 HECKOJbKHX HCTOYHHUKOB,
TPaMOTHO MCTOJIB30BaTh MOHATUWHBIN anmapar OUOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS ydyeOHOTO Tpeamera «buomorus» e
11 knacce NOIKHBI OTPAKATH:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJIOTHH B CHCTEME
HAyYHOTO 3HAHUSA ECTECTBEHHBIX HAayK, B (OPMHPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa U HAy4YHOTO MHUPOBO33PEHUS, O BKIIAJIC
POCCHUHCKUX H 3apyOeKHBIX YUCHBIX-OMOJIOTOB B Pa3BHTHE OHOJIOTHH,
(byHKIIMOHATHHOM TPAMOTHOCTH YEJIOBEKA VISl PEIISHUs KU3HCHHBIX 3a71a4;



YMEHUE PaCKPBIBATh COJEp)KaHUe OMOTOTUYECKUX TEPMHUHOB U TOHSTHIA:
BUJl, TOMYJSAUA, TeHOMOHI, DBOJIONUMS, JBIXKYyIIHME CHIbl ((akTopshn)
ABOJIOLINH, IPUCTIOCOOJICHHOCTh OpraHU3MOB, BUI000pa30oBaHue,
IKOJIOTHYECKHE (DAKTOPHI, IKOCHCTEMA, MPOAYIIEHTHI, KOHCYMEHTBI, PEIYIICHTHI,
SN MMATAHUs, YKOJOTHUECKas MUpaMuIa, OMOreorieHo3, Onocdepa;

yMEHUE H3JIaraTh OMOJOTHYECKHE Teopuu (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETUYECKAsl TEOpHsl SBOJIONNHU), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoabiieBoro cxojncrsa K. M. bapa, uepenoBaHus riaBHbIX HalpaBieHUN U
nyTei sBomonru A. H. CeBeproBa, yaerust o omochepe B. Y. Bepraackoro),
OTIPEIENATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHUE BJIQ/I€Th METOJaMU HAYYHOTO TTO3HAHUS B OMOJIOTHH: HAOJI0ICHNE
Y OMMCAHKE KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUI, OPTaHU3aIUs U TPOBEICHUE
OMOJIOTUYECKOTO  OKCIIEPUMEHTA,  BBIJBMKECHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKIYy HCCIEAYEMBIMU BEIMYMHAMHU, OOBSICHEHHE MOTYyYCHHBIX
pE3yIbTaTOB, UCIIOJIH30BAHHBIX HAYYHBIX MOHSATUHN, TEOPUI U 3aKOHOB, YMEHHE
JIeaTh BHIBOJIBI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB;

YMEHUE BBIJCIATHh CYIIECTBEHHbIE MPHU3HAKH CTPOEHUS OHOJIOTHYECKHX
00BEKTOB: BHJOB, MOMYJAINMA, MTPOIYIIECHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTECOIIEHO30B M JKOCHCTEM, OCOOCHHOCTHU TMPOIECCOB: HACJIEICTBEHHOU
U3MEHYUBOCTH, €CTECTBEHHOTO otbopa, BUI000pa30BaHuUA,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB, JIEUCTBHS JKOJIOTHYECKUX (AaKTOPOB Ha
OpraHU3Mbl, TII€pEHOCa BEIIECTB W TIOTOKA OJHEPrUU B IKOCHUCTEMaX,
AHTPOIIOTCHHBIX M3MEHEHUN B DKOCHUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa
BCIIICCTB M OMOreOXMMHUYECKUX IUKIIOB B Onocdepe;

yMEHUE IPUMEHSTH MOTyYCHHBIC 3HAHUS JUISI OOBSICHEHUST OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATHS TPAKTUYECKUX PELICHUN B OBCEIHEBHOU
KU3HH C TeJbI0 oOecredeHus 0e30MaCHOCTH CBOETO 370POBbS M 3I0POBbBS
OKPYKAIOIIUX JIIOJIEH, COOJIOJEHUST HOPM TPaMOTHOTO TIOBEACHUS B
OKpY>KaloIel MPUPOTHON cpenie, MOHUMaHue HeOOXOAMMOCTU UCTIOIh30BaHUS
JOCTHKECHUU COBPEMEHHOU ounonoruu TS PaLMOHAIIBHOIO
PUPOIOTIOIH30BAHNUS,

YMEHHUE peIlaTh JJIEMEHTApHbIE OWOJIOTHYECKHE 3a/layd, COCTaBISAThH
CXEMBI IIEpeHOCca BEUIECTB U SHEPTUU B SKOCUCTEMAX (1[€MU MUTAHUS);

yYMEHUE BBITIOJHATH J1a00paTOpHBIE M MPaKTUYECKUe paboThl, COOII0IATh
npaBuiIa mpu paboTe ¢ ydeOHBIM U 1a00pPaTOPHBIM 000PYT0BAHHEM;

yMEHUE KPUTHUYECKH OIICHMBaTh M MHTEPIPETUPOBATH WH(MOpMAIUIO
OMOJIOTUYECKOTO COJIEpKaHMs, BKIIOYAIONIYIO0 TICEBIOHAYYHBIC 3HAHUS U3
pa3NUYHBIX MCTOYHUKOB (CpeACTBA MAacCOBOM HMH(pOpMAlUM, HAYYHO-
MOMYJISiPHBIE  MaTepHalibl), paccMaTpUBaTh TJI00adbHBIE SKOJOTUYECKUE
pOo0IeMBbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
TIO3UIIHUIO;

yMEHUE CO37[aBaTh COOCTBEHHBIC MHUCHMEHHBIE U YCTHBIE COOOIICHUS,
0000mmass OWOJIOTHUECKYI0 HMHGOPMAIIMI0 W3 HECKOJbKHX HCTOYHHUKOB,
TPaMOTHO MCTOJIB30BaTh MOHATUWHBIN anmapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HauMeHnoBaHue KosmmmuecTBo yacos
JyeKTpoHHbIE (LM pPOBbLIE)
n/ pa3/ieJioB U TeEM KoHnTpoibHbIe IIpakTH4yeckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
n nmporpaMMbl padoThI padoThI
| buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
JKuBble cucteMsl U UX
2 1 https://m.edsoo0.ru/ST7SVKFTX

OpraHu3aIys

XUMHYECKHI COCTaB U
3 8 1 https://m.edsoo.rt/YTLWWIJEO
CTPOCHHE KIICTKH

KusuenestenbHOCTD
4 A 6 https://m.edsoo.ru/MEETZ2D71
KJIETKHA

PasMHOXeHNE 1
5 WHJIUBULYaAIbHOE 5 1 https://m.edsoo.ru/GF6W1A7C9

pa3BUTHE OPraHU3MOB

HacnencrsenHocts 1
6 NU3MEHYNBOCTD 8 1.5 https://m.eds00.ru/ONPNXJ7X6
OpraHU3MOB

Ceexiys opraHu3MoOB.
7 8 p 3 https://m.edsoo.ru/2EY34NEHR
OCHOBBI OMOTEXHOJIOTHA

8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDBO8SR36J]

OBILEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 34 0 4




11 KJTACC

HaunmenoBanue Kosun4yecTBo yacos
Ne dnekTpoHHbIe (LM pPOBbLIE)
pa3jiejioB M TeM KonTpoJbHble IIpakTHyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
NpOrpaMmsl paboThI padoTnl
DBOJIIOLIMOHHAS
1 t 9 1 https://m.edsoo.ru/7F6R 1ZROH
ounoorus
Bo3HukHOBeHME U
2 pa3BUTHE )KU3HU 9 0.5 https://m.edsoo.ru/OFLS81YBS5
Ha 3emuie
Opranusmsl u
3 OKpY>Karomast 5 1 https://m.edsoo.rt/ XNFOD96AA
cpena
Coo0miectBa u
4 3KOJIOTUYECKHUE 9 https://m.edsoo.rt/ WXWAVSS6F
CHUCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.ru/T3RIFWNON
OBILEE KOJIMYECTBO
YACOB I1O0 34 0 2.5

I[TPOTPAMME







ITHOYPOYHOE INTAHUPOBAHMUE

10 KVIACC
Ne KoamnuecTBO 4acoB
DJIEeKTPOHHbIE
Jlara nuppoBbIe
n | Tema ypoka KonTpoJibHble IIpakTHYecKkue bp
Bcero U3yYeHUs o0pa3oBaTe/ibHbIE
/ paboThbI paboThI
I pecypcbl
1 Bbuomnorus B cucreme 1 https://m.edsoo.ru/
HayK 02T4D1UI5
MeToapl TO3HAHUS
YKUBOH IIPUPOJBI.
[TpakTuueckas padora No
) 1 «Mcnonp3oBanue 1 0.5 https://m.edsoo.ru/
pa3IuYHBIX METOIOB IIPHA ) GAB23860W
U3Y4YEHUU
OHMOJIOTHYECKUX
00BEKTOBY
3 buonornyeckue CUCTEMBI, 1 https://m.edsoo.ru/
IIPOLIECCHI U UX U3YyUYECHUE A7VOYD215
XHUMHYECKHI COCTaB
4 etk Boxa u 1 https://m.edsoo.ru/
- PO L17LI590V
MHHEPAIbHBIE COJIU
5 beakn. CoctaB u i https://m.edsoo.ru/
CTpoeHue OCJIKOB V33INUW5SW
6 PepMeHTBI — 1 0.5 https://m.edsoo.ru/

VBPPPBGCD




OHMOIOTHYeCKHe
KaTaJIu3aTophl.
JlaGoparopnast pabota No
1 «3yuenune
KaTaJIuTUYECKOMN
aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl
WJTU KaTajiasbl)»

https://m.edsoo.ru/

7 YriaeBoasl. JIunuael OJTNEITIS

3 HyknenHnoBbie KMUCIOTHI. https://m.edsoo.ru/
ATO WOELRA9B3
Uctopus u meToasl

9 https://m.edsoo.ru/
W3y4YEHUS KIETKH. IXOMIOGM3
Knerounas Teopus

10 Krerka xak meigocTHas https://m.edsoo.ru/
JKMBas CUCTEMA XDCILRAF1

11 Crpoenue 0.5 https://m.edsoo.ru/
IYKapUOTUYECKON KZ01W5LJY

kietku. JlabopaTopHas
pabota Ne 2 «3yuenue
CTPOCHHSI KJIIETOK
pacTeHul, )KUBOTHBIX,
rpu0OB U OaKTEpHil MO
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTIpEnaparax u ux




OIIKMCaHHUC»

OOMEH BELIECTB WA

https://m.edsoo.ru/

12
MeTa00IH3M LOB3I3XYZ

13 doTtocuHTeEs. https://m.edsoo.ru/
XEeMOCHHTE3 V882FDGSF

14 5 4 06 https://m.edsoo.ru/

HEPreTUYeCKui 0OMEH TOLVIESSL

JKU3HEHHBIN ITUKIT
KJIeTKH. JlelieHre KIeTKU.
Muro3. JIabopaTopHas
pabota Ne 3

15 «Hab 0.5 https://m.edsoo.ru/

JIIOJICHUE MUTO3a B . COINPWLEA4

KJIETKaX KOHYUKA
KOpEIIIKa JIyKa Ha
TOTOBBIX
MHKpOMpenapaTax»
Buocunres Gemnka.

16 Peak a https://m.edsoo.ru/

€aKIIUsI MAaTPUYHOTO S4OFALTTW

CUHTE3a

17 Tpancosauus — https://m.edsoo.ru/
ouocuHTe3 OeKa TFDKDDWWM

18 Hexnerounsie popmbr https://m.edsoo.ru/
YKU3HU — BUPYCHI 9PGSS5FAIJB

19 @OpMBI pa3sMHOKEHUS https://m.edsoo.ru/
OpPraHnu3MOB 2JLXB4AOR

20 Metiios https://m.edsoo.ru/




SNUXKO0X86

OO6pa3oBaHue 1 pa3BUTHE
ITIOJIOBBIX KJICTOK.

Orm10/10TBOpEHHE.

21 JlaGoparopnast pabota No 0.5 https://m.edsoo.ru/
4 «M3yuyeHue cTpoeHUs ' C29L4DXB8
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOIIpenaparax»

9 NupuBunyansHOE https://m.edsoo.ru/
pa3BUTHE OPraHU3MOB MAA4TRLSAD
I'enetnka — Hayka o

23 HACHEICTBEHHOCTH 1 https://m.edsoo.ru/

HESOD768U

U3MEHYUBOCTH

3aKOHOMEPHOCTHU

HacJIEeI0BaHUS

24 LPH3HAKOB. https://m.edsoo.ru/

YYQSGOWI2

MounorubpunHoe

CKpELIMBaHUE

Jurnbpumnoe

75 CKpelIMBaHue. 3aKOH https://m.edsoo.ru/
HE3aBUCUMOT'0O YSNANQO65V
HacJaeA0BaHUs IPU3HAKOB

26 CuermieHHoe 0.5 https://m.edsoo.ru/
HaclleJOBaHHE P2SQ5ZGN2
MIPU3HAKOB.

Jlabopartopnast pabora No




5 «M3yuenue
pEe3yJIbTaTOB
MOHOTHOPUAHOTO U
JUTUOPUTHOTO
CKpEILMBAaHUS Y

JIp030( MBI HA TOTOBBIX
MUKpOIIpenaparax»

27

I'emeTnka mosna.
Hacnenosanme
HpI/IBHaKOB, CHCIINICHHBIX
C MOJIOM

https://m.edsoo.ru/
3GYGV47YM

28

N3MeHUHnBOCTD.
Henacnencrsennas
U3MEHYUBOCTD.
Jlaboparopnas pabota Ne
6. U3yuenue
MOAU(PUKAITMOHHON
W3MEHYHBOCTH,
MMOCTPOEHHUE
BAapUAIMOHHOTO Psiia U
BAPUALIMOHHON KPUBOI»

0.5

https://m.edsoo.ru/
M3MHUK2VV

29

Hacnencrsennas
U3MCECHYUBOCTD.
JlaGoparopnast pabota No
7. «AHanu3 MyTalun y
JIp030( MBI HA TOTOBBIX
MHKpOIIpenaparax»

0.5

https://m.edsoo.ru/
VWT70DZ8R




30 r 1 https://m.edsoo.ru/
€HETHKAa YeJIOBeKa XUISFSIGA
Pe3epBHbIit ypoK.
O06001IeHE 110 TEME

31 H 1 https://m.edsoo.ru/
«HacnencTBeHHOCTE U FOTXRSIER
N3MEHYUBOCTH
OpraHu3MOB)

1 Cenexkuus KaK HayKa 1 i https://m.edsoo.ru/
rnpouecc 3128P31.98
MeToabl U TOCTHKEHUSI

33 . 1 https://m.edsoo.ru/
CEJIEKIIUU PACTEHHUU 1 ISK306W0J
JKUBOTHBIX

34 buorexnonorus xak 1 https://m.edsoo.ru/
OTpaciib MPOU3BOICTBA TAKI9E62K

OBIIEE KOJIMYECTBO 34

YACOB IIO ITPOTPAMME




11 KJTACC

Ne KoaunuecTBo yacon
DJIEeKTPOHHbBIE
Jlara nuppoBbIe
n | Tema ypoka KonTpoJibHble IMpakTHYeckue bp
Bcero U3y4YeHus o0pa3oBaTe/ibHbIE
/ paGoThI paboThbI
I pecypcsl
| DBOJIIOLMS U METOJIbI €€ i https://m.edsoo.ru/
U3y4YEHUS 6KWQIKBKU
HcTopus pa3BuTHs
7 5 06 1 https://m.edsoo.ru/
MPEJICTaBICHUMN O 0SWCATSSX
HBOJIIOLIUU
3 M 1 https://m.edsoo.ru/
UKPOIBOJTIOIHUS TOFAUEAZP
[Monmynsuus kak
AJIeMEHTapHas €IUHULIA
BH/JIa U HBOJIIOLUU. httos:/med )
ps://m.edsoo.ru.
4 JlaGopatopHnas pabota Ne 1 0.5 D3UCLTSOF
1 «CpaBHeHUE BUIOB MO
MOP(OJIOTHIECKOMY
KPUTEPHUIO»
BIDKYIIIME CHUJIbI
5 '(HH My}lia HEL 1 https://m.edsoo.ru/
OIEMETTApHbIE 3EH6CNOWI
(axTOpHI) SBOIOLUN
6 EcrecTBenHbIl 0TOOD M 1 https://m.edsoo.ru/
ero (hopmeI DY32BUDOO
7 Pe3ynbpTaThl 3BOMIOLMM: 1 0.5 https://m.edsoo.ru/




IIPUCTIOCOO0TIEHHOCTh
OpPraHu3MOB U
BHUJI000pa3oBaHue.
JlaGopartopnast pabota No
2 «Onucanune
MPUCTIOCOOTIEHHOCTH
opraHusma u eé
OTHOCUTEIILHOTO
XapaxkTepa»

WAJHSTLOB

Hanpasnenus n mytu

https://m.edsoo.ru/

HBOJIIOIUH
PacTHTEIHHOTO U
YKUBOTHOI'O MUpa.
[TpakTrueckas padota No
1 «3yuyenue

8
MaKpOIBOJIIOLINU PI1FIOYV3

9 Heo6patumocTsb https://m.edsoo.ru/
SBOJIIOLIMA CLA9VCSJJ

10 HcTopus xu3Hu Ha 3emiie https://m.edsoo.ru/
U METOABI €€ U3y4eHUs MJYYIMVX7
I'unore3sl

1 https://m.edsoo.ru/
MIPOUCXOXKICHUS KU3HU EKNHXBOS?
Ha 3emiie
PazBuTne xu3HHu Ha

12 3 https://m.edsoo.ru/

eMJIe T10 pam U ECINSTFE2

nepuoaM

13 OCHOBHBIE JTAIIbI 0.5 https://m.edsoo.ru/

7K1LYOSCT




HCKOITIa€MbIX OCTAaTKOB
paCTeHI/Ifl U ) KUBOTHBIX B
KOJIIICKIHAX»

CoBpeMeHHas cuctema

https://m.edsoo.ru/

14
OpraHM4eCcKOro Mupa WSEXNIYAK

15 OBOIIOLHUS YeJIOBEKA https://m.edsoo.ru/
(anTpOTMIOTEeHE3) ADV3JERUE

BIDKYIIIUE CHUIEI
16 '(Z([b Y ) https://m.edsoo.ru/
AKTOPHI D7JZMBYPQ

aAHTPOTIOTEHE3a

17 OcCHOBHEIE CTaauU https://m.edsoo.ru/
HBOJIIOIIHN YCIOBEKA 14G19MOQ4K
UenoBeyeckue pacel U

18 https://m.edsoo.ru/
MIPUPOIHBIC aIalTAllUN XLIOKCSPK
geJoBeKa
PesepBHBIii ypOK.
O0600111eHIE TT0 TEME

19 «B < https://m.edsoo.ru/

O3HUKHOBEHHE U RELTVYIGE

pPa3BUTHE KU3HU HA
3emiie»

20 KOIOIHS KaK HAVKA https://m.edsoo.ru/

Y K46KON561

)1 Cpensl obuTanus u https://m.edsoo.ru/
AKOJIOTHYEeCcKUe (aKTOPbI DCOIEUICY

22 AbnoTtnueckue (GpakTopsl. 0.5 https://m.edsoo.ru/

Jlaboparopnas pabota Ne

G7NF3PINM




3. «Mopdomnoruueckue
0COOEHHOCTH pacTeHHH
U3 Pa3HBIX MECT
oOHWTaAHUSY.
JlaGoparopnast pabota No
4. «BnusiHHMe cBeTa HA
POCT ¥ pa3BUTHE
YEPEHKOB KOJICYCa

https://m.edsoo.ru/

23 buotnyeckue pakTopsl A6ZSMGNOR
DKOJIOTUYECKHE
XapaKTEPUCTUKU
MOMYJIALIMH. httos//m.ed )
S://M.€dS00.1ru
24 HpaKTI/I‘{e.(.:Ka}I pabota No 0.5 X42J6 ABRN
2 «Ilogcuér nnoTHOCTH
MONYJIALMKA pa3HbIX
BHJIOB PACTECHUI»
75 Coo01ecTBa OpraHu3MOB https://m.edsoo.ru/
— OunoneHos 0T2K1PNGZ
26 DKOJIOTUYECKUE CUCTEMBI https://m.edsoo.ru/
(9KOCHCTEMBI) S1ILIRWZMR
OcHOBHBbIE TIOKa3aTENN
HKOCUCTEMBI.
27 5 https://m.edsoo.ru/
KOJIOTHUECKHE ) NSTEWOGPE
nupamuipl. CBolicTBa
skocucteM. Cykueccus
28 IIpupoaHbIE 3KOCUCTEMBI https://m.edsoo.ru/




WIDMMUBCS

29 AHTpPOIIOT€HHBIE | https://m.edsoo.ru/
SKOCHUCTEMBI WRS65U3WC

30 buocdepa — rimobanpHas i https://m.edsoo.ru/
’KOCUCTEMA 3eMIIN 2X1VG5Q18
3aKOHOMEPHOCTHU

31 1 https://m.edsoo.ru/
CYILIECTBOBAHUS V5ITEB387
ouochepsl

1 UYenoBeyecTBo B i https://m.edsoo.ru/
ounochepe 3emn HXCDHPXDJ
CocymiecTBoBaHue https://m.edsoo.ru/

33 1
MPUPOIBI U YENOBEYECTBA 187G37606
PesepBHbIii ypOK.
O06o00mIeHne TEMBI

34 Coo6 1 https://m.edsoo.ru/
«Coo0bmecTBa n SWSXCFIKE
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2.5







MNPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOCHHsI OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl
cpeiHero oouero o0pazoBaHust

ChopMupoBaHHOCTH 3HaHUI O MECTE M PO OMOJIOTMU B CUCTEME Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B ()OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MHUpa W HAy4YHOTO MHPOBO33PEHUS; O
BKJI/Ie POCCHMCKMX M 3apyOeXHbIX YyU€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (YHKIHOHAIHHON
I'PaMOTHOCTH YeJIOBeKa JUIs PelIeHNs KU3HEHHBIX 3a/1a4

YMeHHe pacKpbIBaTh COJACPIKaHUE OHMOJIOTMYECKUX TEPMUHOB M TIOHSTHA: JKHU3Hb, KIETKA, OPTaHU3M;
MeTabosm3M (0OOMEH BEIIECTB M IPEBpAIlCHHE JHEPruu), TOMeOocTa3 (CaMOoperyssius), YpOBHEBas
OpraHu3aI¥sl JKUBBIX CUCTEM, CAMOBOCIIPOU3BEICHHE (PEIPOLYKIHSI), HACICICTBEHHOCTh, N3MEHUUBOCTD,
POCT | pa3BUTHE

YMenue wusnaratb OuoOJNIOTHYECKHME Teopuu (KIETOYHAs, XPOMOCOMHAs, MyTaluoHHas), 3akoHbl (I
Mennens, T. Moprana, H.1. BaBwioBa) u y4yeHus (0 LEHTpaX MHOTOO0Opazus M MPOHCXOMKIACHUS
KynbTypHbIX pacteHuii H.W. BaBuiosa), onpenensiTe rpaHULIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BIaieTb METOAaMH HAyYHOTO MO3HaHUs B Ouosnoruu (HaOM0AeHNe U OMMCAHUE JKUBBIX CHCTEM,
MPOLIECCOB M SIBJIIGHWH; OpraHu3alisl U TMPOBEJCHHE OHOJIOTHYECKOro HKCIEPUMEHTa, BBIIIBXKEHUE
TUMOTE3b]; BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIETyeMbIMU BEIMYMHAMHU, OOBSCHEHHE MOTYyYEHHBIX
pE3yJIbTATOB, HCIOJb30BAHHBIX HAYYHBIX MOHSATHUH, TEOPHH M 3aKOHOB; YMEHHE JeNaTh BBIBOJABI Ha
OCHOBAHUU MOJTYYCHHBIX PE3YJIHTATOB)

INPOI'PAMMBI
10 KIIACC
Kona nposepsiemoro
pe3yJbTarTa
1
2
3
4
5

YMeHue BbIICNATh CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U 3YKApHOT, OAHOKJIETOYHBIX
¥ MHOTOKJICTOYHBIX OPTaHW3MOB; OCOOCHHOCTH TPOIIECCOB 0OMEHA BEIIECTB ¥ MPEBPAILECHUS SHEPTHU B
KJIeTKe, ()OTOCHHTE3a, IIACTUYECKOTO M HHEPreTHYecKoro OoOMeHa, XeMOCHHTE3a, MHTO03a, MeiHo3a,




OINIOAOTBOPCHUA, PAa3MHOXCHUA, MHAWBUAYAJIbHOI'O Pa3BUTHA OpraHrui3Ma (0HTOF€H€3)

YMmenue IMPUMCHSATDH MOJIYUYCHHBIC 3HAHUA IJISA O0OBSICHEHHSI OMOJIOTHYECKUX mponeccoB U ﬂBHeHHfI, JJIA
MNPUHATHA NPAKTHYCCKUX peI_HCHI/Iﬁ B OBCEIHEBHOM JKM3HU B IEIISIX obOecrnieueHnss 0€30IaCHOCTH CBOETO
3A0POBbA U 3A0POBBA OKPYKAIOIIHUX J'IIO,Z[GIZ, CO6J'IIOII€HI/I}I HOPM I'paMOTHOTI'O ITOBCACHUS B oxpy;xa}omeﬁ
HpHpOI[HOﬁ cpeac; MOHNMaHuC HCO6XO,Z[I/IMOCTI/I HCIIOJIB30BaHUS JOCTHKECHUM COBpCMCHHOfI Ouoyoruu u
OMOTEXHOJIOT Ui JJI palluOHAJIBHOTO IPUPOAO0IIOJIE30BAHUS

YMeHue pemiath 3J€MEHTapHbIE TEHETHYEeCKHe 3a/Jayd Ha MOHO- U JUTHOpUAHOE CKpeIlMBaHUE,
CLICTVIEHHOE HaCJeI0BAaHUE; COCTaBJIATh CXEMbl MOHOTMOPUIHOTO CKpEUIMBAHUS AJs IpeICKa3aHMs
HACJIEJOBaHMsI IPU3HAKOB Y OPraHu3MOB

YMeHue BBINOMHATH JAaO0OpaTOpPHBIE M MPAKTUYECKHE pPAaOOThHI, COONIONATh IpaBHia MpH padoTe ¢
y4eOHBIM U 1a00paTOpHBIM 000PYIOBAHUEM

YMeHne KpUTHYECKH OIICHMBAThb U HHTEPIPETHUPOBaTH HMH(POpPMALMIO OMOJOTHYECKOTO COJEpKaHus,
BKJIIOUAIOIIYIO TICEBOHAYYHbIE 3HAHMUS U3 Pa3IW4YHBIX HCTOYHUKOB (CMMU, HayyHO-mOMyssipHbIE
MaTepuabl); ITUHYECKHE aCIIeKThl COBPEMEHHBIX MUCCIIEJOBAHUI B OMOJIOTUH, METUIITHE, OMOTEXHOJIOTUU

10

VYMeHHe co3gaBaTh COOCTBEHHBIC ITHUCbMEHHBIE U YCTHBIE COOOLIEHUs, 0000mas OHOIIOTHYECKYIO
MH(POPMAIINIO U3 HECKOJIBKMX MCTOYHUKOB, IPAMOTHO MCIOJIH30BATh MOHATHIHBIN anmapar OHoIorun

11 KIIACC

Kona nposepsiemoro
pe3yJbTarTa

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOCHHs OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl
cpeiHero oouero o0pazoBaHust

ChopMupoBaHHOCTH 3HaHUI O MECTE M PO OMOJIOTMU B CUCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B ()OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MHUpa U HAyYHOTO MHPOBO33PEHUS; O
BKJIQ/IE POCCHMCKMX M 3apyOeXHbIX YyU€HBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHH; (YHKIHOHAIHHON
I'PaMOTHOCTH YeJIOBeKa JUIsl PelIeHHs KU3HEHHBIX 3a/1a4




YMeHue packpbiBaTh COJEPKaHHE OMOJIOTMYECKUX TEPMHUHOB WM TOHSTHW: BUI, MOIYJISAIMSA, TeHODOH I,
OBONIONMSA,  JBIDKyIIMe  CuUibl  ((aKkTOphl)  OSBOJIONMH,  MPUCIIOCOOJICHHOCTh  OPTaHHU3MOB,
BH1000pa30BaHKE, IKOJIOTHIECKHE (PaKTOPHI, SIKOCUCTEMA, IPOAYIICHTHI, KOHCYMEHTBI, PEAYIICHTHI, LICTIH
MATaHUS, SKOJIOTUYECKasl MIpaMuia, OnoreoreHo3, buochepa

YMeHue uznaratb OHonorudeckre Teopuu (3BomronMoHHas teopust Y. JlapBuHA, CHHTETHUECKAs! TEOpHUs
HBOJIIOIMH), 3aKOHBI U 3aKOHOMEpPHOCTH (3apojsimieBoro cxojactBa K.M. bopa, yepenoBaHusl Ii1aBHBIX
HanpasieHui u mytei sBomorun A.H. CeseprioBa, yuenus o 6uocdepe B.M. BepHanckoro), onpenensits
IPAaHMIIBI UX IPUMEHUMOCTH K JKMBBIM CHCTEMaM

YMeHue BIaieTb METOJaMH HAyYHOTO MO3HaHUs B Ouosoruu (HaOM0AeHUEe U OMMCAHUE JKUBBIX CHUCTEM,
MIPOLIECCOB M SIBJICHUH; OpraHu3alisi U IPOBEJCHHE OHOJIOrMYEeCKOro HKCIEPUMEHTa, BBIIIBUYKEHUE
TUIOTE3b]; BBISBICHUE 3aBUCUMOCTU MEXAY HCCIETyeMbIMU BEIMYMHAMHU, OOBSCHEHHE MOJYyYEHHBIX
pe3yJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHATUH, TEOPHUM M 3aKOHOB; YMEHHE JelaTh BBIBOJABI Ha
OCHOBAHUH MOJIYYEHHBIX PE3YJIHTATOB)

YMeHue BBIICTSATh CYIIECTBEHHBIC MPHU3HAKUA CTPOCHHUS OMOJOTHYECKUX OOBEKTOB: BUJOB, MOMYJISIUH,
IPOAYLIEHTOB, KOHCYMEHTOB, DEIYLEHTOB, OHOTrE€OIICHO30B U 3KOCHCTEM; OCOOCHHOCTH IPOLIECCOB
HACJICICTBEHHOW W3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHUA000pa30BaHMs, MPUCTOCOOICHHOCTH
OpPraHU3MOB, NEHCTBHS KOJOTHIECKUX (DAKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIIECTB U TOTOKA YHEPTHH B
AKOCHCTEMAaX, aHTPOIMOTEHHBIX M3MEHEHHI B SKOCHUCTEMAaX CBOEW MECTHOCTH, KPyrOBOPOTa BEIUIECTB W
OMOreOXMMHYECKUX IIUKIIOB B Orocdepe

YMeHHne MpUMEHSTh MOTy4YeHHBbIC 3HaHMSI I OOBSICHEHUS] OMOJIOTUYECKHUX MPOIECCOB U SIBJICHUH, IS
MIPUHATHS TPAKTUYECKUX PEIICHUH B MOBCETHEBHOM KU3HU B IENISIX oOecreueHns 6e301MacHOCTH CBOETO
3I0POBBSI M 3/IOPOBbSI OKPY’KAFOIINX JIFOCH, COOMIOICHUS] HOPM TPaMOTHOTO MOBEICHUSI B OKPYIKaIOIIEH
MIPUPOJHON cpefie; MOHUMaHue HEOOXOJAMMOCTH HCIIOJIb30BAHMS JTOCTHKEHUN COBPEMEHHOW OHMOJIOTHHU
JUISL PaIllHOHATILHOTO TTPUPOIOTIOIB30BAHMS

YMeHue pemarb 3JeMEHTapHbIe OMOJOTHYECKHE 3a/Jayd, COCTABISITh CXEMBI IEPEHOCAa BEIIECTB H
SHEPTUu B dKocucTeMax (Lenu MUTaHus)

YMeHue BBINONHATH Ja0OpAaTOpHbIE M TMpaKTUYeCKue paboThl, cOoONoIaTh MIpaBuia Ipu padoTte c




y4eOHBIM U 1a00paTOPHBIM 000pYI0BaHUEM

YMmenue KPUTHYCCKU OLCHHUBATL WU HHTCPIIPECTUPOBATH I/IH(I)OpMaI_II/IIO OMOJIOTUYECKOrO COACpIKaHu,
BKIIFOYAIOMIYIO IICCBAOHAYYHLIC 3HAHUA H3 Pa3JIMYHbIX HCTOYHUKOB (CMI/I, HAayYHO-TIOITYJIAPHBIC

9
MaTepuasbl); pacCMaTpPUBATh TJI00ATBHBIC YKOJIOTHUYECKUE TPOOIEMBbI COBPEMEHHOCTH, (hOPMUPOBATH IO
OTHOIIICHHUIO K HUM COOCTBEHHYIO MO3UIIUIO

10 YMeHue co3naBaTh COOCTBEHHBIC IMHCHbMEHHBIE M YCTHBIE COOOIIEHUsS, 00001Ias OHOJOTUYECKYIO

MH(}OPMALIMIO U3 HECKOJIBKUX UCTOUHUKOB, TPAMOTHO HCIIOJIH30BaTh MOHATHIHBIN anmnapaTt OuoiIoruu




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KUIACC
Kon IIpoBepsiemMblii 31eMeHT COAEPKAHUSA
1 buonorus kak Hayka
11 buonorus — Hayka o xuBoil mpupone. Ponp Ouosnorun B (popMHUPOBAaHMM COBPEMEHHOM Hay4yHOM KapTHUHBI MMpa.
' Cucrema GMOIOTMYECKUX HAYK
12 Metonbl TIO3HAHUS JKUBOW TPHUPONBI (HAONMIOJEHHME, SKCIEPUMEHT, ONHCAHWE, HW3MEpeHHe, KIacCU(pHUKAIHA,
' MOJICIIMPOBAHKE, CTaTUCTHYEeCcKast 00pabOTKa JJAHHBIX)
2 JKuBble cucTeMbl U UX OpraHu3anus
2.1 JKussle cuctembl (OMOCHCTEMBI) Kak ITpeaMeT uzyueHus ouonoruu. CBoiicTBa OMOCHCTEM U X pa3HOOOpasue
27 VYpoBHM OpraHu3alMd OHOCHUCTEM: MOJIEKYJISIPHO-TEHETUYECKHH, KIIETOYHbIN, OpraHU3MEHHBIH, MOMyJISALUOHHO-
' BUJIOBOM, SKOCUCTEMHBIH, OrochepHbIit
3 XHMMHUYECKUH COCTaB U CTPOCHUE KIIETKU
11 XHWMUYECKUH COCTaB KJIETKU. XHMMHMUYECKHUE DIIEMEHTBI: MaKpO3JEMEHTBI, MHKPOIIEMEHThl. Boga M MuHepaibHbIE
' BeniecTBa. OYHKIMU BOJbI 1 MUHEPAJIbHBIX BellecTB B KieTke. [loaepkanne oCMOTHYECKOro OaaHca
benku. CocTaB u cTpoeHne 0eKoB. AMUHOKHUCIIOTHI — MOHOMEpHI OennkoB. HesameHnMble 1 3aMEeHUMble aMUHOKHUCIIOTHI.
AMUHOKHUCIIOTHBIA COCTaB. YPOBHH CTPYKTYpbl O€IKOBOW MOJEKyJbl (IepBUYHAs, BTOpPUYHAs, TpETUYHAS W
3.2 YeTBEpTUYHAs CTPYKTypa). XUMUYECKHE CBOMCTBA OenKoB. buonorndyeckue pyHKIMM OEIKOB.
®depMeHTHl — OHONOrHUeckue kaTtanu3zatopbl. CTpoeHue ¢epMeHTa: aKTHBHBIM LEHTp, cyOcTpaTHas crneuu(UuyHOCTb.
Kodepmenrtsl. Butamunbl. Otinununs pepMeHTOB OT HEOPraHUYECKHX KaTalu3aTopOoB
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VYrneBoapl: MOHOCaxapuabl (TI0KO3a, pubo3a M J1e30KCUprb03a), Aucaxapuasl (caxaposa, JJaKT03a) M IMOJIUCaXapUIbI
(kpaxmail, TIIMKOTEH, 1eJUTI0NI03a). bruonornyeckue pyHKITUU yriaeBOI0B.

Jlunuaer: Tpurnuuepuasl, crepouisl, Gochonunuasl. I'napodunsHo-rupododHbie cBoiicTBa. bronornueckue QyHKIMu
muroB. CpaBHEHHUE YTIIEBOJIOB, OCIIKOB M JIMTUIOB KaK UICTOYHUKOB SHEPTHH

34

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MoHOMeph! HYKIEMHOBBIX KucinoT. Ctpoenue u ¢pynknun JTHK.
Ctpoenue u pynkimn PHK. AT®: crpoenue u pyHkumu

3.5

[Tutonorus — Hayka o kieTke. Kierounas teopus. MeToabl U3yueHus KIETOK

3.6

Knerka kak nenoctHas xuBas cuctema. OOIye NMpU3HaKU KIETOK: 3aMKHYTas Hapy)kHas MemOpana, moinekyisl JITHK
KaK TeHeTUYECKUH armapar, CuCTeMa CHHTe3a Oerka

3.7

Tumbl KIETOK: dyKapuoTHUECKas U nmpokapuoTrndeckas. OCOOEHHOCTH CTPOCHHS MPOKapHUOTHUEeCKON KieTku. Kietounas
creHka Oaktepuil. CTpoeHHE dYKapHOTHYECKOW KieTKH. OCHOBHBIC OTJIMUWS PACTHUTEIBHOM, XKUBOTHOW M TPUOHOU
KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpPbI KIETOK — KJIETOYHAs CTEHKA, INIMKOKANUKC, MX (QyHKIuH. [lmasmarnueckas memOpaHa, e€
cBoiicTBa U QyHKMHU. [{uToruiazma u e€ opranouzpl. OgHOMEMOpaHHBIE OPTaHOMIBI KIJIETKU: SHIOIUIA3MAaTHYeCKasi CETh
(OIIC), anmapat I'onbaxku, mu3ocomsl. 11o1yaBTOHOMHBIE OpraHOUABI KIETKU: MUTOXOHAPUH, Itactuabl. [IpoucxoxaeHue
MHUTOXOHIPUH U racTu. Bunel mnactun. HememOpaHHble opraHou/bl KIETKU: PUOOCOMBI, KIETOYHBIH LEHTP, PECHUYKHY,
JKIYyTUKH. DYHKIMY OpPraHOMJI0B KJIETKU. BriroueHus

3.9

SAnpo — perynatopHblii neHTp KieTku. CTpoeHue sijpa: siiepHas 000JI0YKa, KapuoIla3Ma, XPOMATHH, SIPBIIIKO.
XpOoMOCOMBI

3.10

TpchnopT BCHICCTB B KIICTKEC

)KHBHCII@SITCHI)HOCTI) KIJIICTKH

4.1

OOMmeH BeliecTB, UM MeTaboIu3M. AcCUMIIALUS (TIaCTUYECKUN OOMEH) U JTUCCUMMIIALUS (SHEPreTHUeCKUl OOMeH) —
JIBE€ CTOPOHBI €IUHOTO Ipolecca Meradonmu3ma. Tumbsl oOMeHa BemiecTB: aBTOTPO(MHBIA M TerepoTpodHbIi. Ponb
(depMeHTOB B OOMEHE BEIIECTB U NPEBPAILICHUN SHEPTUH B KIIETKE

4.2

®otocunre3. CperoBas u TeMmHOBas ¢a3pl QorocuHTe3a. Peakuun dotocunreza. DddexkTuBHOCT (PoTOCHHTE3A.
3HavyeHue (HOTOCHHTE3a JUIsl JKM3HM Ha 3emiie. BiusHue ycnoBuil cpelibl Ha (OTOCHHTE3 M CHOCOOBI MOBBIIICHUS €r0




IIPOYYKTUBHOCTH y KYJIbTYPHBIX PACTCHUH.
XemocuHTe3. XeMOCHHTE3UPYIOIIHe OakTepun. 3HAYCHHE XEMOCHHTE3a JIJIs )KU3HU Ha 3emiie

3HCpFeTI/I‘-ICCKI/II71 00OMEH B KIIETKE. Pacmiennnenue BCIICCTB, BBIACICHUC U aKKYMYJIMPOBAHUC SHCPTHUU B KIICTKC. OTaIbl

43 sHepreruueckoro oomena. ['mukonus. bpoxkenue u ero Buabl. KucinopoiHoe OKUCIEHHE, MM KIETOYHOE JbIXaHHE.
D} PeKTUBHOCTH IHEPTETUIESCKOT0 0OMEHa
Peakiuun marpuunoro cunresa. I'enernueckas nandopmanus u JJIHK. Peanuzanus renerndeckoit mnHGOpMAIMU B KIETKE.
4.4 ['enernyeckuii kojq u ero cBoicTBa. Tpanckpunuusi — marpuusbiii cunte3 PHK. Tpancnauusa — O6uocunTe3 Oenka.
Komuposanue amunokucnot. Pois pubocom B 6nocunTtese Oenka
Hexnerounsie ¢opmbl xku3HU — BUpychl. Mcropust otkpeitust Bupycos (.M. MBanoBckuit). OcoOOEHHOCTH CTPOSHHS U
45 KHU3HEeATeNbHOCTH BUpPYCcOB. bakrepuodaru. bosesnn pacreHuid, >KUBOTHBIX M YEJIOBEKA, BHI3BIBAEMBIC BHPYCAMH.
' Bupyc ummynonedwunmra yenoeka (BUY) — Bo3Oymutens CIIM[a. Ilpodunaktuka pacmpocTpaHEHUS BHUPYCHBIX
3ab0seBaHui
5 Pa3sMHOKEHME ¥ MHIUBUAYAJIbHOE Pa3BUTHUE OPTraHU3MOB
KrneTounslii 1UKI, WIH KA3HEHHBIM 1MWK KieTku. MHTepdaza m mmros3. Ilpomeccel, mporekarmmue B HHTEpdase.
Permmkamus — peakmust marpudnoro cuaTe3a JIHK. Crpoenme xpomocoM. XpoMOCOMHBIM HAaO0Op — KapHOTHII.
51 JWMnnouaHpli M ramougHBIA  XPOMOCOMHBIE HAaOOphl. Xpomatuabl. LlUTONOrMYecKHe OCHOBBI Pa3MHOXKEHHS H
' MHAMBUYaJIIbHOTO Pa3BUTHS OPraHU3MOB.
Henenue knetkn — muto3. Craauu mutosa. lIporecchl, mpoucxoadiiye Ha pa3HbIX CTaAUsIX MHUTO3a. buonornueckuit
CMBICJI MHTO3a
@®opmbl pa3MHOXKEHHS OPraHuU3MOB: Oecrojioe M MojoBoe. Buasl Oecnosioro pa3MHOXKEHHs: JAeNeHHE HaJABOE,
5.2 MOYKOBAaHWE OJIHO- W MHOTOKJETOYHBIX, CIOpOOOpa3oBaHME, BEreTaTHBHOE pa3MHOXeHHe. VcKyccTBeHHOE
KJIOHUPOBAHUE OPraHU3MOB, €r0 3HAUECHHE JIJIS1 CEJICKIIUN
[TonoBoe pa3MHOXEHHE, €T0 OTINYHUS OT OECTOI0TO.
53 Meiio3. Cramuu wMeiio3za. [lpormeccel, mpoucxopasimme Ha cragusx wmeios3a. [loBegeHme xpomocoM B Meiio3e.
Kpoccunrosep. bronornueckuii CMbICI M 3HaYEHUE MEH03a
54 ['amerorenes — mporecc 0Opa3oBaHUs MOJIOBBIX KJIETOK Y JKHBOTHBIX. [lojioBBIE Kene3bl: CEMEHHHKU M SIMUHUKH.




OOpa3zoBaHne W pa3BUTHE MOJOBBIX KJIETOK — rameT (CIepMaTO30M[, SHIEKIEeTKAa) — CIIEpMaToreHe3 M OOTEHE3.
Oco0eHHOCTH CTpOEHUS SHIEKIETOK U ciepMaTo3onioB. Omnonorsopenue. [laprenorenes

5.5

WNunuBuayanbHoe pa3BuTHe (OHTOTeHE3). DMOpHOHAIBbHOE pa3BUTHE (IMOpHOTeHe3). DTarnbl SMOPUOHATIBHOTO PA3BUTHUS
y TO03BOHOYHBIX JKMBOTHBIX: JIpoOJieHHEe, TacTpyisauusi, opraHorenes. IloctaomOpuoHanpHOE pa3BuUTHE. THIIBI
NOCTAMOPHOHANIBHOTO pa3BUTHS: MpsMoe, HempsiMoe (JIMYMHOYHOe). BiusHMe cpeabpl Ha pa3BUTHE OPTraHU3MOB;
(bakTOpbl, CIOCOOHBIE BBI3BIBATH BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zsButue pactenuii. OHTOreHe3 IBETKOBOIO pACTEHHS: CTPOCHUE CEMEHM, CTAANH Pa3BUTHUS

HaCHe,Z[CTBeHHOCTL U USMCHYUBOCTb OPraHU3MOB

6.1

[Tpenmer u 3amaum reHeTUKU. McTOpHs pa3BUTHA T€HETHKH. BKian poccHHCKUX M 3apyOEeKHBIX YUEHBIX B Pa3BHTHE
TeHETUKU. MeToabl TeHeTHKH (THOpPHUIOJIOTHYECKUH, HUTOTCHETHYECKUH, MOJIEKYJISIpHO-TeHeTndeckuii). OCHOBHBIC
TEHETUYECKUE NMOHATHUSA. | eHeThYecKass CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEIMBAHUI

6.2

3aKOHOMEPHOCTH HACJIeIOBaHMs MPU3HAKOB, yCcTaHOBIeHHbIE . Menaenem. MoHOrnOpuIHOE CKpeIIMBaHUE. 3aKOH
eanHooOpa3usi THOpUAOB mepBoro nokoseHus. [IpaBuno nomuHHpoBaHMs. 3aKOH pacilelIeHHs Mpu3HakoB. ['umoresa
YUCTOTHI rameT. [loHoe 1 HenmoJHOe JOMUHHUPOBAHHUE.

JurubpunHoe ckpemmuBaHHe. 3aKOH HE3aBUCHMOTO HAacJelOBaHUS MPU3HAKOB. lluToreHernuyeckne OCHOBBI
JUTHUOPUIIHOTO CKpELIUMBaHUS. AHaNU3Mpylolllee CKpellrnBaHue. Vcrnoiap3oBaHne aHaIU3UPYIOLIEro CKPEIIMBaHUs IJIs
ompeiesIeHUs] TeHOTHUIIa 0CO0H

6.3

CuerulenHoe HacnenoBanue npusHakoB. Pabora T. Moprana nmo cuemieHHoOMy HaclieoBaHMio reHoB. Hapymenwue
CLEIUICHUS TEHOB B PE3YJIbTAaTe KPOCCUHIOBEPA. XPOMOCOMHAs TEOPHS HACIEACTBEHHOCTH. | eHeTnueckue KapThl.
I'enetuka mnona. XpOMOCOMHOE ONpEJelieHuEe I1oia. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBL. l'OoMOrameTrHole u
TCTCPOraMCTHLIC OPraHU3MBbI. HaCJIeI[OBaHI/IC IMPU3HAKOB, CIICTIJICHHBIX C I1OJIOM

6.4

N3menunBOCTh. BuIbl M3MEHYMBOCTH: HEHACIEICTBEHHAas W HACIEACTBEHHas. Poilb cpenbl B HEHACIIECICTBECHHOM
W3MEHYMBOCTH. XapaKTEPUCTUKA MOAU(PUKAIMOHHON M3MEHYMBOCTH. BapWalMOHHBINA psl ¥ BapuallMOHHAsS KPUBas.
Hopma peaknun mnpusHaka. KonaudecTBeHHbIE W KaueCTBEHHBIC MPU3HAKM M WX HopMma peakuun. CBOKHCTBa
MOAU(PUKAITMOHHON U3MEHYHBOCTH

6.5

HacneacrBenHnas, win reHoTUNUYECKas, U3MEHUUBOCTh. KoMOUHAaTHBHAS M3MEHUMBOCTh. Melo03 U ToJI0BOM mporecc —
OCHOBa KOMOWHATMBHOM W3MeHUMBOCTH. MyTarnmonHas u3MeHunBocTh. Kiaccuukamuss MyTtanumii: TeHHBIe




XPOMOCOMHBIC, TeHOMHBIE. HacToTa M MpUYMHBI MyTauuid. MyTtareHHbie (aKTOphl. 3aKOH TOMOJIOTHYECKHX PSAIOB B
HaciaeacTBeHHou n3Menunsoctyu H.M. BaBuiosa

6.6

I'eneTnka yeoBeKa. KapI/IOTI/IH yenoBeka. OCHOBHEIC METOABI IT'CHCTUKH YCIOBCKaA: FCHCaHOFI/I‘-ICCKI/Iﬁ, 6HH3HCHOBBIﬁ,
HHTOFCHCTHHCCKHﬁ, 6HOXHMHHCCKHﬁ, MOJ'IeKy.TISIpHO-FCHCTI/ILIeCKI/Iﬁ. COBpCMeHHOC OIIPECACIICHUC T'CHOTHUIIA:
MOJIHOTCHOMHOC CCKBCHUPOBAHUC, T'CHOTHUIIHPOBAHUC, B TOM HYUCIC C IMOMOLIBIO HHP-aHaJII/ISa. HacnencrBeHHbIe
3a00JIeBaHUs YEJIOBEKA: T'€HHBIC 6OH63HI/I, 0oJIe3Hn C HacJIeCTBEHHOM npeaApacnoIOKCHHOCTBIO, XPOMOCOMHBIC
oome3nn. ComaTHYECKHE U TCHCPATHUBHBIC MYTallUuU. HpI/IHLII/IHBI 340pOBOTO 06pa3a KU3HHU, JHUAarHoCTHUKH,
HpO(I)I/IJ'IaI(TI/IKI/I U JICYCHHS TCHETUYECKUX OOJIe3HEH. MeauKo-reHeTHUECKOe KOHCYJIbTHUPOBAHHUC. 3HaucHUE
MEIUITUHCKON T'€HETUKHU B NpCAOTBPAINCHNUN U JICHCHUN I'CHCTHYCCKUX 3a00JIeBaHU YeI0BEKa

Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenekiusi Kak Hayka M IpoIlecC. 3apoXKIEHUE CeleKuuu U jaoMectukanus. Yuenne H.M. BaBunoBa o mentpax
MPOUCXOXKACHUS U MHOTrooOpasusi KyJIbTYPHBIX pacTeHui. LIeHTphl MPOMCXOXKIEHUS AOMAIIHUX XUBOTHBIX. CopT,
MOpoJIa, IITAMM

7.2

CoBpeMeHHBIC METOIbI CeIeKIIMU. MacCOBBI M WHIUBUIyIBHBIA OTOOPHI B CENEKIIMUA PACTCHUM M )KUBOTHBIX. O1leHKa
IKCTepbepa. bau3kopoacTBeHHOE CcKpemuBaHue — WHOpuauHT. Yucrtas nuHUSA. CKpeUMBaHWE YHUCTBIX JIMHHM.
I'ereposuc, unu rubpugHas cuna. HepoiacTBeHHoe ckpenuBanue — ayTOpuauHr. OTmanéHHas rudpuau3anus U eé
ycniexu. MCKyCcCTBEHHBIH MyTareHe3 W TIOJYyYEeHHE TMOJUIIONI0B. J[OCTHIKEHHS CENeKIIMM pPAaCTEeHWH, JKUBOTHBIX H
MHUKPOOPTaHHU3MOB

7.3

buorexHosoruss kak oOTpaciib NpPOU3BOACTBA. ['€eHHass uWHXKeHepus. Jrtanbl co3nanus pexkomoOunantHon JHK wu
TpaHCreHHBIX opranu3MoB. Kiierounas unxenepus. Knetounslie KynbTypsl. MEUKpOKIOHAIBHOE PA3MHOKEHNE PACTCHUM.
KnonupoBaH#e BBHICOKOIPOIYKTHBHBIX CEIbCKOXO3IHCTBEHHBIX OPIaHU3MOB. DKOJOTHUECKUE M 3TUYECKHUE MPOOIEMBI.
I'MO — reneTnyecki MOAU(UITMPOBAHHBIE OPTAHU3MBI




11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

DBOIIOMOHHASA OMOJTOTHS

1.1

3BOJ’IIOI_II/IOHH3.}I TCOpHA U €€ MeCTO B OMOJIOTHH.

CBI/IJICTCJ'IBCTBa spoaonuu. IlageoHToIOrHYECKUEe: IIOCIEA0BATEIPHOCTh IOSBJICHHS BUAOB B IAJI€OHTOJOTHMYECKOM
JICTOIIUCHU, NCPEXOAHBIC (pOpMLI. Bnoreorpa(pﬂqecxne: CXOACTBO U pPa3JIMYUC (bayH n (I)J]Op MaTCpHuKOB U OCTPOBOB.
3M6pI/IOHOFI/I‘{eCKI/ICZ CXOACTBA U pasjindud 3M6pI/IOHOB Pa3HbIX BHUJOB IMMO3BOHOYHBLIX. CpaBHI/ITeJ'ILHO-aHaTOMI/ILICCKI/IeZ
TOMOJIOTUYHBIC, AaHAJIOTMYHBbIC, PYAUMCHTAPHLIC OpTraHbl, aTaBU3MBbI. MOHCKyJ’IHpHO-6I/IOXI/IMI/I‘-ICCKI/ICZ CXOOCTBO
MEXAaHU3MOB HaACJICACTBECHHOCTH U OCHOBHBIX MeTa0O0JINUECKUX HyTeﬁ Yy BCEX OpTraHN3MOB

1.2

OpomouronHast teopusa Y. Jlapsuna. [IpeAnochUiku BO3HUKHOBEHHS JapBUHU3MA. J[BMKYIIME CHIIBI SBOJIIOIMU BUIOB
o JlapBuHy (M30BITOYHOE Pa3sMHOXKEHHE MPH OTPAaHUYCHHOCTH PECYpCOB, HeompeaeneHHass N3MEHIMBOCTh, OOphOa 3a
CyIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunreruueckas Teopus 3Bontounu (CTI) u ocHoBHBIE €€ nosioxkeHusi. Mukpossosonus. [lomynsuus kak equHuna BUjia

U 3BOJIFOIIUH

1.4

JBuxyume cuibl ((hakToOpbl) SBOMIOIUHM BUIOB B MpHUpoie. MyTallMOHHBIN mpoliecc 1 KOMOMHATHBHAS W3MEHYUBOCTbD.
[Tonynsuuronnpie BOJMIHBI U Apedd reHoB. M3omsmus m murpanus. EctecTBeHHBINM 0TOOp — HampaBistoniuil gaxtop
sBOJIIOLUH. POPMBI €CTECTBEHHOT0 0TOOpA.

[Tpucnoco0aeHHOCTh OPTaHU3MOB KaK pPe3ysbTaT dBOMONUU. [IpuMepsl mpucmocobieHnii y opranu3mMoB. ApomMopdo3sl
Y UIM0a1alTaluy.

Bun u Bunoo6paszoBanue. Kpurepun Buna. OcHoBHBIE (HOpMBI BUI000pa30BaHMs: Teorpauieckoe, SIKOJIOTUIECKOe

L.5

MaxkpoosBomonus. PopMbl SBOIONUH: (HIETHYECKas!, TUBEPreHTHAs, KOHBEPIeHTHasl, napajuienbHas. HeoOpaTUMOCTh
HBOJIIOLIUU

Bo3unkHoBEeHHE U Pa3BUTHC )XU3HU Ha 3emie




2.1

JloHay4HbIe MpenCTaBICHUS O 3apOXKIACHUM kU3HU. HayuHble runoTe3sl BOSHUKHOBEHUS KU3HU Ha 3eMJiie: aOuoreHes u
naHcnepMus. XUMHYECKasl SBONIONUSA. DKCHEPUMEHTAlIbHOE MOATBEPKICHHUE XUMHUYECKOW sBoouuu. HaudanbHble
sTanbl Ononorudeckoi sBosmonuu. ['unoreza PHK-mupa. Ilepsble kineTku u ux 3pomtonus. @opMUpOBaHUE OCHOBHBIX

TPYIII )KUBBIX OPTaHU3MOB

2.2

Pa3Butue xu3Hu Ha 3emie o spaM u nepuogam. Karapxeil. Apxelickas u nmporepo3orickas apsl. [laneo3oiickas 3pa u e€
NEepUOJIbl: KeMOPHICKUNA, OPJJOBUKCKHM, CUITYPUHCKUH, J€BOHCKUI, KAMEHHOYTOJIbHBIH, epMCKuil. Me3o3oiickas spa u
€€ NepUOobl: TPUACOBBIH, IOPCKUIN, MEIIOBOM.

KaiiHo30iicKast 3pa U €€ Nepuonabl: NaJCOr€HOBBIM, HEOTE€HOBBIN, AHTPONOICHOBBIM. XapaKTEpUCTHKA KIMMara u
reoJIornyeckux nporeccoB. OCHOBHBIE 3TaIbl SBOJIIOLUHU PACTUTEIBHOTIO U )KUBOTHOTO MUpa. ApoMop(o3bl Yy pacTeHH
1 KUBOTHBIX. [1osiBJICHUE, pacBET ¥ BBIMUPAHUE IPYIII KUBBIX OPraHU3MOB

2.3

Cucrema OpPraHu4€CKOro Mrupa Kak OTpaXCHHUE 3BOJIFOLINH. OCHOBHBIC CHCTEMAaTHIECCKHIE TpyHIibl OpTraHUu3MOB
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OBouIoLMsL YeNOBEKa. AHTPOIOJIOTUSl KaKk Hayka. Pa3BUTHE MpPENCTaBICHUN O NMPOUCXOXKICHHM 4YelIoBeKa. MeTossl
U3yudeHus aHTponorenesa. Cxo/AcTBa U pa3inyus YeJI0BEKa U )KUBOTHBIX. CHCTEMaTHYECKOE TOJ0KEHUE YeIOBEKa.
JBmwxymue cuibl (pakTopsl) aHTpororeHesa. HacnencTBeHHass H3MEHUYMBOCTh U €CTECTBEHHBIH 0TOOpP. OOI1eCTBEHHbII
00pa3 KU3HU, U3TOTOBIICHHE OPYIUH TPy/a, MBILIICHHE, PEUb

2.5

OCHOBHBIE CTaJMM M BETBH HSBOJIIOLMM YEJIOBEKA: ABCTPAJIOMUTEKH, YUemoBeK ymenblil, UenmoBek NpSAMOXOASIINH,
YenoBek HeaHnepTalbckuid, YemoBek pa3yMHbIil. Haxonku MCKOMaeMbIX OCTaHKOB, BpPEMs CYIIECTBOBAHHs, 00JIaCTh
pacmpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYIUs

2.6

YenoBeueckue packl. OcHOBHbIE OONbIIME  pachl:  €BpONeOuaHas  (eBpasHiickas), Herpo-aBCTpalOUIHAS
(9KBaTOpHalibHas), MOHTOJOWAHAsA  (a3MaTCKO-aMepHKaHCKas). YepThl MPHUCIOCOOJECHHOCTH  IpeJCTaBUTENEH
4eJI0BEYECKHUX Pac K YCIOBUAM cylecTBoBaHMsl. EqMHCTBO yenoBeueckux pac. Kpuruka pacuzma

OpranusMbl 1 OKpYy>Karolias cpea

3.1

OKojorusi Kak Hayka. 3ajaud W pas3Jenbl SKOJOTMH. MeETOIbl SKOJOTMYECKHX MCCIIENOBAaHHH. IJKOJOTHYEcKoe
MHPOBO33pPCHUC. CpeI[BI oOuTaHUA OpraHM3MOB: BOJJHAA, HA3CMHO-BO3AyIIIHA, IOYBCHHAs, BHYTPHUOPIraHU3MCHHAA

3.2

OKOJIOTHYECKHUE Q)aKTOpLI. KJ'IaCCI/I(I)I/IKaI_II/IH SKOJIOTHYCCKHUX (baKTOpOBI 8.6I/IOTI/I‘ICCKI/IG, OMOTHYECKHE U AHTPOIIOI'CHHBIC.




JeiicTBre 3K0I0rMUecKUX (GaKTOPOB HA OPraHU3MbI
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AOnoTHueckue (baKTopBIZ CBCT, TCMIICPATYPA, BJIAKHOCTD. q)OTOHepI/IO,Z[I/I?»M. HpI/ICHOCO6H€HI/I$I OpraHnu3MoOB K JIENCTBUIO
a0MOTUYECKUX (I)aKTOpOB. buonorundyeckue PUTMBI
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buotnueckue dakropsl. Buabl OMOTHYECKUX B3aMMOJICHCTBHIM: KOHKYPEHIIUS, XUITHAYECTBO, MAPA3UTH3M, MyTYyallu3M,
KOMMEHCAIU3M  (HaxJICOHWYECTBO, KBAPTUPAHTCTBO), AaMEHCAIM3M, HEWUTpaau3M. 3HAYeHHE OMOTHUYECKHUX

B3aUMOJICCTBUH JJI CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOrHYecKue XapaKTCPUCTUKU TOIMYJISAINU. OCHOBHBIE IIOKa3aTeiIn nomyJjianuu: 4YUCJICHHOCTb, IIJIOTHOCTD,

POK1aEMOCTb, CMEPTHOCTD, IPUPOCT, MUTpaLMs. J[MHaMKUKa YMCIEHHOCTY NOIYJISILUU U €€ PEeryJisiius

Coo0111ecTBa U DKOJIOTHYECKUE CUCTEMBI

4.1

Coo011ecTBo opranu3mMoB — OuorieHo3. CTpyKTyphl OMOIIEH03a: BUI0Bas, MPOCTPAHCTBEHHAS, Tpodrudeckas (IUIIeBas).
Buner-nomuHanTel. CBsi3u B OHOIIEHO3E

4.2

Okojnorudeckue cucrteMsl (dKocuctembl). [lonstre 06 skocucteme u OGuoreoneHo3e. OyHKIMOHAIBHBIE KOMIIOHEHTHI
HKOCUCTEMBI: MPOAYLEHThl, KOHCYMEHTBI, peayleHThl. KpyroBopoT BemiecTB M IOTOK SHEPrUU B DSKOCUCTEME.
Tpoduyeckue (nuuieBsie) ypoBHH 3kocucTeMbl. [Tumiessie nienu u cetu. OCHOBHBIE NMOKa3aTeIu YKOCUCTEMBL: Onomacca,
OPOAYKIHS. DKOJIOTHUYECKHE MUPaMUJbl: MPOAYKIHUU, YUCICHHOCTH, Ouomacchl. CBOWMCTBAa SKOCHUCTEM: YCTOWYUBOCTb,
camoperysnus, pazsutue. Cykueccus

4.3

[TpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI 03Ep U PeK. IKOCHCTEMa XBOMHOTO WM HIMPOKOIMCTBEHHOTO Jieca.
AHTpOTIOTEHHBIE 3KOCHCTEMBI. ATPO3KOCHUCTEMBL. Y POOdIKOCHUCTEMBI. bHoJormueckoe M XO3gHCTBEHHOE 3HAUYECHHUE
arpo3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak paxrop yctoitunBoctr 3xkocucteM. CoxpaHeHHe OHOJIOTHUECKOro pa3HooOpasus Ha 3emie
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Yuenue B.W. Bepnaackoro o 6uochepe. ['panuiipl, coctaB u cTpykTypa omochepsl. )KuBoe BemecTBo U ero GyHKIIUH.
OcobenHoctn Ouochepsl Kak TiI00aTbHON AKOCHCTEMBI. J[MHaMHYeCcKOoe paBHOBECHE W oOpaTHas CBs3b B OMocdepe.
KpyroBopoTs! BemiecTB 1 OMOreOXMMHYECKHE UKIIBI 3JIEMEHTOB (YIiepo/ia, a3oTa). 30HalbHOCTh Onocdeprl. OCHOBHBIE
OMOMBI CyIIIH




4.5

YenoseuecTBO B Onocdepe 3emiu. AHTPONIOreHHbIE U3MEHEHUsI B Onocdepe. I 106asbHbIe 3KOJI0rH4eCcKHe POOIEMBI.
OcHOBa PaIMOHALHOTO YIPABICHUS MTPUPOIHBIMU PECYPCaMH U MX UCIIOJIb30BaHue. JloCTHKEHUsT OMOJIOTHH U OXpaHa
HIPUPOABI




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYUEBHBIE MATEPUAJIBI JIS1 YYHEHUKA
[Maceunuk B. B., Kamenckwuii A. A., PyonoB A. M. «buonorus. 10 u 11 xnacc. ba3oBbrit
YPOBEHbBY.

COopHUK 33a/1a4 U yIIPAKHEHHUN 110 TEHETHKE M MOJICKYJISIPHON OHOJIOTHH

METOAUYECKHUE MATEPHUAJIBI J1JI YYUTEJISA

Metoanueckue mocodus k yueOnukam smaun B. B. [Taceunuka nns 10—-11 kiraccos
(moypouHble pa3pabOTKH, PeKOMEHAINH 10 OPTaHU3alUK TPAKTUUECKUX U TaOOPaTOPHBIX
pabot, BapuaHThI Tu(GHEepEeHITMPOBAHHBIX 3a/IaHUH ).

COOpHUKH KOHTPOJBbHO-U3MepuTeabHbiXx MatepuaioB (KHMM) s 10—11 kmaccoB: TecTsl,
3aJjaHus C pa3BEPHYTHIM OTBETOM, BAPUAHTHI TEMATUYECKUX U UTOTOBBIX KOHTPOJBHBIX
pabor.

[TocoOus 1Mo MOATOTOBKE K OIEHOYHBIM IMPOIIeIypaM: MaTepHaIIbl IJis OTpaboTKu (hopmaTa
3aganui BIIP u TUNIOBEIX 3a1aHUN U1 UTOrOBOM aTTECTAIlUU

MeTtoauueckue peKoOMeH1alluu 10 MTPOBEICHUIO JIaOOPATOPHBIX U MPAKTUUYECKUX padoT B

10—11 kmaccax (BKJItoUYas TEXHUKY O€30IaCHOCTH M KPUTEPUU OIICHUBAHMS ).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

«Poccwuiickas anextponHas mkosa» (POILI, resh.edu.ru) — rotoBsle ypoku, BHIEO,
TPEHUPOBOYHBIEC U KOHTPOJIbHBIE 3a/1aHus 1I0 TeMaM Kypca 10—11 knaccos.

bubnuoteka udposoro odpazosarenbHoro kouteHTa (LIOK) B ®I'NC «Mos mikonay.

Pecypceb! 11s noarorosku u nposepku 3HaHui: [lopran ®UIN (fipi.ru) — oTKpbITHII OaHK
3aJJaHHi, IEMOBEPCHH, CTIeUU(DUKAITIH U KOTU(PUKATOPHI.






