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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3zpaboTke mporpaMmbl O OWMOJIOTHH TEOPETHUYECKYI0 OCHOBY IS
ompeeNeHus] MOAX0A0B K (hOPMHPOBAHUIO COJACPNKAHUS YYECOHOTO TpeaMeTa
«buonorus» coctaBwin: KoHlentyaibHblie mnoioxenuss OroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIei, COAEpKaHUs, pPe3yJbTaTOB OOyYECHHUS U
TpeOOBaHWII K YPOBHIO IOJTOTOBKH BBIMTYCKHHKOB, TOJIOXXEHHS 00 0Omux
HEeIsIX W TPUHIMIAX, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI
cpeaHero oobmero oOpasoBanus B Poccuiickoit depeparuu, a Takke
MOJIOKEHUS O crienu(puKe ONOJIOTHH, €€ 3HAUCHUH B TIO3HAHUU KUBOW TTPUPOJIBI
u o0eCIleYeHHH CYIISCTBOBaHHMS dYeloBeueckoro ooOmectBa. CoriracHo
HA3BaHHBIM TIOJIOKEHUSM, OMpPEAENICHbl OCHOBHBIE (YHKIIMHU MPOTPAMMBI IO
Oouosoruu u e€ CTpyKTypa.

[Iporpamma 1o Owuosioruu Aa€T TPEACTaBICHHE O TIEeNsIX, 00 oOmen
CTpaTteruu OOYy4YeHUs, BOCIUTAHUA M PA3BUTHUA OOYYAIOIIMXCS CPEIACTBAMU
yueOHOoTO mnpenmera «buomorus», ompenenser o0s3aTeNbHOE MPEIMETHOE
colepKaHUe, €ro CTPYKTypy, pacmpeielieHue 1o pas3feinaM U TeMawm,
PEKOMEHyeMYI0 TOCJIEeIOBAaTeILHOCTh H3YYEHUsS Y4eOHOro Marepuanga ¢
y4€TOM  MEXKIPEAMETHBIX W BHYTPHUIPEIMETHBIX  CBSI3€H,  JIOTUKHU
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJaIOIMMUXCS.

B mnporpamme mno OWONOrMM Takke YYHUTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpEAMETHBIM M TMPEAMETHBIM pPe3yJbTaTaM
o0yueHnss B (GOPMUPOBAHHHM OCHOBHBIX BHJIOB Y4COHO-ITIO3HABATEIBHOM
NEeSATENHbHOCTH/YUEOHBIX JIEUCTBHIM OOYYAIOIIUXCS TIO OCBOCHHIO COJICPIKAHUS
OMOJI0THYECKOTO 00pa30BaHMUS.

B mporpamme mo Ouomormm (10-11 kmaccel, 0a30BbIii  yPOBEHD)
peanu30BaH MPUHIUIN TPEEMCTBEHHOCTH B M3YYCHHHM OHoJIOTHH, Oiaromaps
yeMy B HEH NPOCMaTpUBAETCA HAMpaBIEHHOCTh Ha pa3BUTHE 3HAHUM,
CBS3aHHBIX C (OPMHUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
IIEHHOCTHBIX ~ OPUEHTAlMA  JIMYHOCTH,  OSKOJOTUYECKOTO  MBIIUICHHUS,
MPEICTaBICHU O 37A0POBOM o0Opa3e >KU3HU W OEpeKHBIM OTHOIICHHEM K
OKpyXawued npupoaHon cpexe. Ilostomy Hapsgy ¢ U3ydYeHUEM
00I1eOMOIOTUYECKNX TEOpHU, a TaKKe 3HAHUW O CTPOCHUH >KUBBIX CHUCTEM
Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX TPOIECCOB B
nporpaMme 1o OWOJIOTHH YJIeTICHO BHUMAHWE HCIIONB30BAHUIO TOTYyYECHHBIX
3HAHWI B TIOBCETHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIAHBIX 33/1a4, B TOM YHUCIIE:
npoHUIaKTUKKA  HACIHEACTBEHHBIX  3a00JeBaHUN  YEJIOBEKa,  MEIHMKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1EJ1€CO00pa3HOT0 TOBEJCHUS B OKpYXKalOUIeH NPUPOIHON cpele, aHamu3a
BIIUSIHUS XO3SMCTBEHHON JCSITEIBPHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U
UCKYCCTBCHHBIX  OJKOCHUCTEM. YCHWICHHE BHUMAaHUS K  NPUKIATHOU
HANpPaBJICHHOCTH  y4deOHoro  mpeamera  «buonorus»  MPOAUKTOBAHO
HEOOXOIMMOCTHIO O0ECIICUEHUST YCIOBUM JIJISl PEIICHUs OJTHOM M3 aKTyallbHBIX
3a/la4y MIKOJIBHOTO OHOJIOTMYECKOT0 00pa3oBaHus, KOTOpas MPEanoiaract
dbopmupoBaHre y 00y4aronuxcsi ClIOCOOHOCTH aaNTHPOBATHCA K U3MEHEHUSIM
JTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpemHero oOmiero oOpa3oBaHWs 3aHUMAECT BaKHOE
mecro. OHa obecrieunBaeT GOPMUPOBaHKUE Y OOYYAIOLINXCS MPE/CTABICHHIT O
HayYHOH KapTHHE MHUPA, paclIUpseT U 00001maeT 3HaHKs O JKUBOi IpHUpose, &
OTJIMYUTENBHBIX NPU3HAKAX — YPOBHEBON OPraHM3aliH W 3BOJIOLHH, CO31AET
yCIOBUSI JUJIsi: TIO3HAHWSA 3aKOHOB JKMBOM MPHUPOJIBI, (PopMuUpoBaHUS



(GyHKIIMOHATBHOM TPaMOTHOCTH, HABBIKOB 3JI0POBOTO M Oe30macHoro obOpasa
KU3HHU, HKOJOTHYECKOTO MBIIUICHHS, IIEHHOCTHOTO OTHOIICHUS K IKUBOH
PUPOJC U YETOBEKY.

Bonpmoe  3HadeHuwe  OmonorWsT MMEET  TaKKe IS peIleHUs
BOCIIUTATENIPHBIX M Pa3BUBAIONIMX 3a/ad CpPEIHEro o0Iero oOpa3oBaHUs,
conuanu3anuu oOyuaromuxcs. M3ydenne Ouosorun 00€CIeurMBaET YyCIOBUSA
TUTSE dbopMHUpOBaHUS ~ WHTEIUICKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX U
WH(QOPMAITMOHHBIX ~ HAaBBIKOB, ACTETUYECKOM  KYJIbTYpbl, CIOCOOCTBYET
WHTETPallid OMOJIOTHYECKUX 3HAHUU C MPEJCTaBICHUSMU U3 JAPYTUX yIEOHBIX
IpeIMETOB, B YacTHOCTH, Gu3uku, xumuu U reorpadun. HazpaHHbIC
MOJIOKEHHUST O TpeIHa3HaueHuu ydeOHoro mpeamera «buomorus» cocraBuiu
OCHOBY ISl OMPEICIICHHS TOJIXO0J0B K OTOOpY W CTPYKTYPHUPOBAHHIO €TI0
coJiepKaHusl, MPEJICTABIEHHOTO B IPOrpamMMe 10 OUOJIOTHH.

OTt60p conepkanus yueOHOro npeameta «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMI KyJIbTypOCOOOPA3HOTO MOAXOAa, B COOTBETCTBUU C
KOTOPBIM OOy4YaroIrecs JOHKHBI OCBOUTH 3HAHUA U YMEHUS, 3HAUYMMBIE IS
dbopmupoBaHus 0OIIEH KyIbTYPBI, OMPEICIAIONINE aJCKBATHOE IOBEICHUE
YeJI0OBEKa B OKPY KaroIIel MPUPOJTHOM cpejie, BOCTpeOOBAHHBIC B TIOBCEIHEBHOM
KU3HUA U TIPAKTUIECKOM NesaTeabHOCTH. Oco00e MECTO B ATOW CHCTEME 3HAHHMA
3aHUMAIOT  DJIEMEHTHI  COJACpP)KaHWA, KOTOpPhIE CIY)KaT OCHOBOM ISt
dbopMUpOBAaHUS TPEACTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHE MHUpPA W IIEHHOCTHBIX OPHEHTAIUSAX JUYHOCTU, CIOCOOCTBYIOIIUX
TYMaHH3aIMKd OMOJIOTUYECKOT0 00pa3oBaHUsI.

CTpyKkTyprpOBaHUE COJEpKaHUS y4eOHOTO MaTepHalia B MPOTpaMMeE IO
OMOJIOTUY OCYIIECTBJICHO C Y4YETOM MPUOPUTETHOTO 3HAYCHHS 3HAHHUN 00
OTJIMYUTENBHBIX 0COOEHHOCTSIX JKUBOU MPUPOJIBI, O €€ YPOBHEBOM OpraHU3AINH
U DBONIONMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4YEOHOro MpeaMera
«buonorusy BIIETEHBI CIEAYIONIUE COAEpKATEIbHbIC TUHUN: «bronorus kak
Hayka. MeTojibl Hay4yHOTO TO3HaHUsM», «KieTka kak Onosorudeckasi CHCTEMay,
«Opranusm kak Owonormueckas cucrema», «CucremMa u MHOrooOpasue
OPTraHUYECKOTO MHUpa», «IBONIONUSA KUBOH NPHUPOABD», «IKOCUCTEMBI U
MPUCYIIUE UM 3aKOHOMEPHOCTH.

[enr m3ydenust yueObnoro npenmera «buonorus» Ha 60a30BOM YpPOBHE —
OBJIAJICHUE OOYYaIOMUMHCS 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHATIHHOM
OpraHu3allii >KUBBIX CHCTEM pA3HOTO paHra W MPUOOpEeTEeHHWE YMEHUU
WCIIOJIb30BaTh TH 3HAHUS JJISi TPAMOTHBIX JEHCTBUU B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3TUIHBIX )KH3HEHHBIX MPOOJIEM.

JlocTibkeHue 1enw u3ydeHus yudeOHoro mnpeamera «buomorus» Ha
0a30BOM ypOBHE 00ECIIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a/1ay:

OCBOCHHE OOYYaIOIMIMMHUCS CUCTEMbl 3HAHUU O OWOJIOTHYECKUX TEOPHSIX,
YUYCHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MpaBUiiaX, CIyKallux
OCHOBOM 117151 JOPMUPOBAHUS MPEJCTABICHUI O €CTECTBEHHO-HAYUYHON KapTUHE
MHpa, O METOJaX HAYYHOTO T[IO3HAHWS, CTPOCHHUU, MHOr000pa3uu W
OCOOEHHOCTSIX JKMBBIX CHUCTEM pPAa3HOTO YPOBHS OPTraHU3AINH, BBIIAIOIIMXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUAX B OMOJIOTUH;

dbopMupoBaHrEe y 00YyUaIONMUXCs MTO3HABATEIbHBIX, HHTEIICKTYATbHBIX U
TBOPUYECKUX CIMOCOOHOCTEH B MPOIIECCEe aHaIM3a JIAHHBIX O MyTSIX Pa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IJISIIOB, MJICH M TMOAXOJ0B K M3YYCHHIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OPTaHHU3AIUN;

CTAaHOBJICHHE Yy OOydYalImMxcs OOmed KylabTyphl, (QYHKIIMOHAIBHOU
IPaMOTHOCTH, pPa3BUTHE YMEHHMH OOBSCHATH M  OICHUBATH  SIBJICHUS



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

dbopMupoBaHre y OOYYaIOMUXCS YMEHHA WJUTFOCTPHPOBATH 3HAYCHUE
OMOJIOTUYECKUX 3HAHWUW B MPAKTHUYECKOW ACSATEIHHOCTH YENOBEKA, Pa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUH;

BOCITUTaHUE YOSKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KUBOU
IPUPOJIBI, HEOOXOJMMOCTH OEpeXKHOTO OTHOIICHHWS K HEHW, COOJIOACHUS
ATUYECKUX HOPM MPU MPOBEACHUN OMOTOTUIECKUX MCCIIECIOBAHU;

OCO3HAHWE IEHHOCTU OMOJOTHYECKHX 3HAHWM JJISl TOBBIIMICHUS YPOBHS
IKOJIOTHYECKON KYJIBTYPBI, 1711 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHHM B TTOBCEIHEBHOM KU3HU
JUISL OLIEHKH TTOCJIEACTBUM CBOEHU JIESITEILHOCTH 10 OTHOUIEHHIO K OKPYIKAIOIIEH
cpenae, COOCTBEHHOMY 3J0pOBbIO, OOOCHOBAaHHE H  COOJIOJICHHE Mep
npoduakTUKy 3a00I€BaHUT.

B cucteme cpennero obmiero oOpazoBanus «buonorus», nzyudaemas Ha
0a30BOM YpOBHE, SIBIISIETCS 00s3aTEIbHBIM yUY€OHBIM MPEIMETOM, BXOSIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYyUYHBIE PEIMETHIY.

Jlns nzyuenust Onojaoruu Ha 6a30BOM yPOBHE CPEIHETO OOIIETo
oOpazoBanus oTBoauTCs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henenio), B
11 kimacce — 34 gaca (1 yac B Henemto).



COJEPXXAHME OBYYEHUA
10 KIIACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBs3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHBIMH HayKamH, (Quiocodued, ITHKOH, ICTETUKOW u
npaBoMm. Ponb Ouonmoruu B GOpMUpPOBAaHUU COBPEMEHHON HAyYHOW KapTHHBI
mupa. Cucrtema OMOJOTUYECKUX HAYK.

Meroapl TIO3HAHUS KUBOM MPUPOAbI (HAOIIOJEHUE, SKCIEPUMEHT,
omHCaHWe, HW3MepeHue, Kiaccuukaius, MOICIUPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JdemoHcTpanuu:

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

Tabmuier 1 cxeMbl: «MeTo bl MO3HAHUS JKHBOUM IIPUPOIBI.

JlabGopaTopHble U NpaKkTHYecKue padoThbl:

[Tpaktuueckas padora Ne 1. «lVcnonb3oBaHuE pa3IMYHBIX METOJOB MpU
W3YYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

CrapToBasi KOHTPOJIbHasA padoTa

Tema 2. ’)KuBble cucTeMbl U X OPraHHU3ALUS.

XKuble cuctembl (OMOCHCTEMBI) KaK MPEAMET H3yYCHHUsS OHOJIOTHH.
OTnuyue KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CpoiicTBa OmocucteM © UX pazHooOpaszue. YPOBHU OpraHu3aIluu
OMOCHCTEM: MOJEKYJSpPHBIH, KICTOYHBIN, TKAHEBBIH, OpPraHU3MCHHBIMH,
MOIMYJISIIUOHHO-BUIOBOM, YKOCUCTESMHBIN (6roreoIeHOTHYECKHIN),
ounochepHbIil.

JdemoHncTpanuu:

Tabmuubr u  cxembl: «OCHOBHBIE TIPU3HAKH JKU3HU», «YPOBHU
OpraHu3aluy KUBOU IPUPOIBD.

O6opynoBanue: Mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKUM COCTAB KJIETKU. XUMHUYECKUE DJIEMEHTBI: MAaKpPO3JIEMEHTBHI,
MUKpPO3JIEMEHTHI. Bosla 1 MUHEpalIbHbIE BEIIECTBA.

OyHKUIMK BOABI M MHUHEpalIbHBIX BEHIECTB B KieTke. llogmepskanue
OCMOTHYECKOTo OajaHca.

benku. CoctaB u crpoeHune 6e1KoB. AMUHOKHCIOTH — MOHOMEPHI OEIIKOB.
He3amMenumble W 3aMEHHMBbIE AMHUHOKHUCIOTHL. AMHUHOKHUCIOTHBIA COCTaB.
YpoBHU CTPYKTYpBI OEITKOBOI MOJIEKYJIbI (IEPBUYHAS, BTOPUYHAS, TPETUIHAS U
YETBEPTUYHAS CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenkoB. buomormueckue
byHKIIUN OEKOB.

depmeHThl — Ouosornueckne Kkatanmuzatopbl. CTpoeHue depmeHTa:
aKTUBHBIA WEHTP, cyOcTparHas crnenuduyHoctb. KodepmeHntsl. ButamuHsl.
Otnuuust PepMEHTOB OT HEOPTAHMYECKUX KaTaIM3aTOPOB.

VYrneBompl: MoHOcaxapuasl (TIIOKO3a, pubo3a ©  Jae30KcHpr003a),
aucaxapuibpl (caxaposa, JIaKTO3a) M MoJMcaxapuabl (Kpaxmall, TJIMKOTEH,
1eJUTI0I103a). buonorndyeckue GyHKIMH yTIIEBOIOB.

Jlumuapl: TpurMnepuasl, QGocPoaunuasl, crepouabl. [ uapoduIbHO-
ruapodoOHbIe CcBOMCTBA. buonorndeckue ¢yHkuuu aunuaoB. CpaBHEHHE
YTIIEBOJIOB, OCIKOB U JIMIHIOB KAK UCTOYHUKOB SHEPTHH.



Hyxneunnoseie xucnorsl: JAHK w PHK. Hyxkineoruasl — MoHOMEpPHI
HyKIeuHOBBIX KHCIOT. Ctpoenne u dynkuuu JIHK. Crpoenne u dyHkuun
PHK. Buasr PHK. AT®: ctpoenne u GhyHKIUH.

[Mutonorus — Hayka o kierke. Kiietounas Tteopuss — OpuMep
B3aMMOJICUCTBHS W U (HaKTOB B HAYYHOM TMO3HAHWUU. METOJbI HM3yuYeHUS
KJIETKHU.

Knerka xak 1enoctHas >kuBas cuctema. OOmme NpU3HAKA KIIETOK:
3aMKHyTasi Hapyx)Hasi MmeMmOpana, monekynbl JJHK kak renernyeckuii anmapar,
CUCTEMa CUHTE3a OelKa.

Tunel KIETOK: JyKapuOTHYECKas M Mpokapuotuyeckas. OcobeHHOCTH
CTpOeHHUs TpokapuoTudeckoi kierku. Kinerounas crenka Oakrepuii. CTpoeHue
AYKApPUOTHYECKON KJIETKH. OCHOBHBIC OTJIMYMSI PACTUTEIBbHOM, KHWBOTHOU H
IpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAS CTEHKA, NIIMKOKAIUKC,
ux (Qyskmuu. [lnasmatudeckas wMemOpaHa, €€ cBoWcTBa U (DYHKIIHH.
[MuToruazma u e€ opranouasl. OgHoMemMOpanHbie opraHounbl kiaetku: OIIC,
anmapat [onbmxku, nu30coMbl. [loyaBTOHOMHBIE OPTraHOWIBI  KIIETKU:
MHUTOXOHJPUH, TUIACTUBL. [IpOUCXOXKICHNE MHUTOXOHIAPUA W TUIACTUI. Bujbl
wiactua. HemeMOpanHbie opraHOMIBI KJIETKU: pUOOCOMBI, KIETOYHBIA IEHTD,
LUEHTPUOJH, PECHUYKH, KIYTUKU. OYHKIIMU OPraHOUIO0B KIETKU. BKitoueHus.

SAnpo — perynsTopHbIi 1IeHTp KieTku. CTpoeHue sapa: sjaepHas 000I04Ka,
KapuoIuia3ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBL.

TpaHcnopT BEIECTB B KJIETKE.

JdemoHcTpanuu:

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

Huarpammbel:  «PacnpeneneHne XUMHYECKHX 3JJIEMEHTOB B  HEXHUBOU
npupoae», «Pacnpenenenne XuMUYECKUX JIIEMEHTOB B )KUBOM IIPUPOIEY.

Tabmuubr n cxemsl: «llepuoguyeckas TabnuIa XUMHIECKUX 3JIEMEHTOBY,
«CTtpoeHue MoOJeKynbl BObD, «buocuHTe3 Oenkay, «CTpoeHHE MOJIEKYJIIbI
oenka», «Ctpoenne depmentay, «Hykneunossie kuciaorsl. JJTHK», «Ctpoenue
Monekyiasl AT®», «CrpoeHue »>yKapuoTHUYECKOM KIETKu», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpoeHue pacTUTENbHON  KIEeTKW», «CTpoeHue
MPOKAPUOTUYECKONW KIETKW», «CTpoeHue sapa KIETKW», «YTIJIEBOIbI»,
«JInmmaeny.

O6opymoBaHue: CBETOBOM MHKPOCKOI, 00OpYyIOBaHUE JUIsl MPOBEICHUS
HAOJIIOICHHM, U3MEPEHUN, dKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlabopaTopHble U NpaKkTHYecKue padoThbl:

JlaGoparopuass pabora Ne 1. «/3yueHne KaTalIMTHYECKOW aKTHBHOCTH
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y.

Jlabopatopuasi pabota Ne 2. «M3ydeHue CTpoeHUS KIETOK PACTCHHUIA,
KUBOTHBIX M OaKTEpHl MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OIIMCAHUEY.

Tema 4. ) KusHe1eATeIbHOCTh KJIETKH.

OOmeH BemiecTB, WK MeTab0IM3M. ACCUMIIIAINS (TUTACTUYECKH OOMEH)
U JUCCUMWISINS (PHEPreTUYECKU 0OMEH) — JIB€ CTOPOHBI €IUHOTO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHUsS BEIIECTB M DHEPTUU B MOHUMAaHUU
MeTaboau3Mma.

Tumbr oOMmeHa BemiecTB: aBTOTPOGHBIH U  rerepoTpodHbIii. Poib
dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUH YHEPTHH B KIIETKE.



®orocunte3. CBeroBas W TemHOBas ¢a3bl ¢oTocunre3a. Peaxiuun
dboTocunTe3a. OPdeKTUBHOCTh (PoTocuHTE3a. 3HaueHHWe (OTOCHUHTE3a IS
KU3HM Ha 3emsie. BiusHue ycnmoBuid cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOoCHHTe3. XEMOCHHTE3UPYIole OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIA KU3HHU Ha 3eMIie.

DHepreTrdeckuii 0OMeH B KJeTKe. Paciersienue BemecTB, BhIICICHUE U
AKKyMYJUPOBAHHE DHEPrUM B KJIETKE. OTambl HHEPreTUYECKOro OOMeHa.
['mukonu3. bpoxenue u ero Buapl. KHCIopogHOe OKHUCIIEHUE, WM KIETOYHOE
JIbIXaHUE. OxkucnuTenbHoOe dbochopunupoBanue. OddexTuBHOCTH
HHEPTETHYECKOTO OOMEHa.

Peakniun matpuunoro cuHTe3a. ['eHermueckas wunHbpopmarus u JHK.
Peanuzanus renernueckoit mHbopMmaImu B KieTke. [ €HETHUECKHl KOM U €ro
cBovictBa. TpaHckpumius — w™arpuunbii cuHte3 PHK. Tpancnsaums —
OouocuHTe3 Oenka. Otambl TpaHcusuu. KomupoBanwe aMuUHOKUCTOT. Poib
prubocom B OMocuHTE3€e OelKa.

Hexknerounsie ¢hopmMbl ku3HU — BUPYCHL. McTopust oTkpbiThs BupycoB (/1.
H. WBanoBckuit). OCOOEHHOCTH CTPOCHHUS W J>KHU3HEHHOTO ITMKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacTeHuil, >XKUBOTHBIX M YEJIOBEKA, BBI3LIBACMBIC
Bupycamu. Bupyc nmmynozaeduiuta uyenosexa (BHUY) — Bo3oyaurens CIIM la.
OOparHast ~ TpaHCKpWMIHMS, peBepraza W  uHTerpasa. Ilpodumaktuka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHHI.

JdemoHncTpanuu:

[Toptpetsi: H. K. Konsuos, /1. Y. UBanosckuii, K. A. Tumupsizes.

Ta0muier u cxembl: « Turbl mutanusy, «Meradonuzmy», «MUTOXOHIPHUSY,
«HepreTuyeckuii 0OMeny», «Xioporiact», «Potocuntesy, «Ctpoerne JJHK»,
«CTtpoeHue u (PyHKIIMOHMUpOBaHME TeHay, «CuHTe3 Oenkay, «l eHeTmdyeckuit
ko1, «Bupyce», «baktepuodarn», «CTpoeHHe W KU3HEHHBIH LUK BUpYCa
CIIN/[a, 6axrepuodaray, «Pemmukarus JJTHK.

O6opynoBaHue: MOJEIH-ATIIIMKAIAU «Y 1BoeHHE JAHK 151
TpaHCKpUIIus», «brnocunres 6enka», «CTpoeHHe KIETKI», MOJEIb CTPYKTYPHI
JIHK.

Tema S. Pa3MHOKeHHe U MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kiterounblii 1IUKII, WX KU3HEHHBIM MK KiIeTku. MHTepdaza u MHUTO3.
[Tpouieccrl, mpoTekatomue B uHTepdaze. Perumkaius — peakius MaTpuIHOTO
cunateza JIHK. Crpoenme xpomocom. XpOMOCOMHBIH HAOOp — KapUOTHII.
JIMTUIONIHBIA U TAalUIOMJHBIA ~ XPOMOCOMHBIE  HAOOpBhI.  XPOMAaTHJIBI.
[{uTonoruueckue OCHOBBI PA3MHOKEHUS W HWHIUMBHUAYaJIbHOTO Pa3BUTHUS
OPraHu3MOB.

Jenenue knetku — muto3. Craaun murtosa. [Iporeccel, mpoucxoasdiiye Ha
pPa3HBIX CTAUSIX MUTO3a. BUOJIIOrMYECKUN CMBICIT MUTO3A.

[Tporpammupyemasi TuOeNb KIETKU — arlonTo3.

@®opMbl pa3MHOXKEHUS OPraHU3MOB: Oecrojioe U ToJIoBoe. Bwumbl
Oecrmoyoro  pa3MHOXKEHHS: JICJICHHE HaABOE, IMOYKOBAaHWE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3oBaHue, BET€TATUBHOE  PA3MHOXKEHHUE.
M cKyCCTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €TI0 3HAYECHUE ISl CEJICKLUH.

[TonoBoe pa3MHOXKEHHE, €T0 OTJIMYUS OT O€CTIOI0TO.

Meiio3. Cranuu menosa. IIpoueccsl, mpoucxoasiye Ha CTaausX Meio3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorndeckuii cmpici U
3HAYCHHE MENO03a.



["ametorenes — mporiecc 0Opa30BaHUS TOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBbIe xene3bl: ceMeHHUKH U stMIHUKU. OOpa3oBaHWe W Pa3BUTHE TOJOBBIX
KJIIETOK — raMeTr (CIepMaTo30u[, SMIEKIEeTKa) — CIepMaTOreHEe3 U OBOIEHE3.
OCOOEHHOCTH CTpOEHUS SUIEKIETOK W CIepMaTo30uoB. OII0I0TBOPEHHE.
[TapTrenorenes.

WunuBuayanbHoe pa3Butue (OHTOreHe3). OMOPHOHAIBHOE pa3BUTHE
(amOpuorenes). DTanbl SMOPHOHAIIBHOTO PAa3BUTHUS Y TO3BOHOYHBIX KUBOTHBIX:
npoOsieHue, racTpyisaius, opraHorenes. [loctamOpruonansHOe pazBuTHe. THITBI
MOCTAIMOPUOHAIBHOTO Pa3BUTHS: MpsMOE, HEmpsAMoe (TMUMHOYHOE). BrusHue
Cpenbl Ha Pa3BUTHE OPTAHU3MOB, (DaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YPOJCTBA.

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

JdemoHcTpanuu:

Tabmuubr 1 cxembl: «DOpMbI pa3MHOKEHUS OPTaHU3MOBY, «JIBOiHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX pacTeHU», «BerertaTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenue kietku Oaktepuii», «CTpoeHHE TOJIOBBIX KIIETOKY,
«Ctpoenue xpomocoMbl», «Kietounsiit iukiny, «Permukanus JJHK», «Mutos»,
«Metiosy, «lIpsamoe u HenpsMoe pa3BUuTHE», «['aMeTOreHe3 y MIIEKOIUTAIOIINX
U 4esnoBeKa», «OCHOBHbBIE CTaJIUU OHTOT€HE3A.

O6opymoBanne:  MHUKPOCKON,  MHUKporpenaparbl  «CriepMaTo30ubl
MJICKOIIUTAIOIIETOY», «SlinekneTka wmiekonurarouero», «Kapuokunes B
KJIETKAaX KOPEUIKA JIyKa», MArHUTHAsE MOJEb-alIUIMKAuUs «/leJIeHne KIeTKu»,
monens JIHK, monens MetadazHnoit XpoMOCOMBI.

JlabopaTopHble U IpaKkTHYecKue padoThbl:

JlaGoparopHas pa6ora Ne 3. «HabmromeHne MuTO3a B KJIETKaXx KOHUYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGoparopHast padora Ne 4. «M3ydeHne CTpOCHHUS IMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer wm 3amaun reHeTtuku. Mcropuss pasBuTus reHETUKU. Poib
IIUTOJIOTMH ¥ 3MOPUOJIOTUN B CTAHOBJIEHUW TeHETHKU. Bkiaa poccuiickux u
3apyOCKHBIX  YYEHBIX B  pa3BUTHE TIEHETUKH. METOIbl  T€HETUKH
(TMOPHUIONOTUYECKUH,  IUTOTCHETUYECKHH,  MOJEKYJISPHO-TCHETHUECKHIN).
OcCHOBHbIE TEHETUYECKHUE TTOHATHUA. | eHeTUUeCcKass CUMBOJIMKA, UCIIOJIb3yeMasl B
CXEMax CKpEIINBaHUM.

3aKOHOMEpPHOCTM  HACIIEIOBAHMWSl  MPU3HAKOB, yCTaHOBJEHHble [
Mennenem. MoHOTHOpHUIHOE CKpEIIMBAaHUE. 3aKOH €AMHO00pa3us THOPUIOB
nepBoro nokojeHusa. IIpaBuno JOMUHHpPOBAaHMWS. 3aKOH pacUICIVICHUs
npu3HaKoB. ['unoresa ynuctorsl raMet. [1o1HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpemuBaHuWEe. 3aKOH HE3aBUCHMOTO  HACJIEeIOBaHUS
npu3HakoB. lluToreHeTnyeckue OCHOBBI  JTUTHOPUIHOTO  CKPEIIMBAHMSL.
AHanu3upytoiiee CKpEIIMBAHUE. Hcnons3oBanue AHAJIU3UPYIOLIETO
CKpENIUBAHUSA JJIsl OTIPECIICHHs] TEHOTHIIA OCOOH.

CuennenHoe HacienoBanue mnpusHakoB. Pabora T. Moprana 1o
CLCIUICHHOMY HAacJ€JOBaHUIO Te€HOB. HapylieHue cuerieHuss TIeHOB B
pe3ynbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHS HACIIECICTBEHHOCTH. | €HeTUUEeCKHE KAPTHI.

['eneTuka nosia. XpoMOCOMHOE ONPEACIICHUE TT0JIa. AYTOCOMBI U MOJOBBIE
XpoMOCOMBI. ['oMoraMeTrHele W reTeporameTHble opraHu3Mmbl. HaciienoBaHue
IIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.



N3MeHYUBOCTS. Bunet  n3MeHumMBOCTH: HEHACJIEACTBEHHAsI U
HaclieACTBeHHasA. Poinbp  cpebl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.
XapakTepucTuka MOIU(PUKAIMOHHOW W3MEHUYMBOCTU. BapuanuoHHBIN psag U
BapuanvoHHass kKpuBas. Hopma peaknuum npusHaka. KonauyecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKN U WX HopMa peakimu. CBOHCTBa MOIU(MUKAITMOHHON
V3MEHUYHMBOCTH.

HacnencrBenHasi, uim TeHOTUNIMYECKAsA, U3MEHUMBOCTh. KoMOMHaTHUBHAS
U3MEHYMBOCTh. Meio03 W TMOJOBOM TPOIECC — OCHOBA KOMOMHATHBHOM
W3MEHUYMBOCTUA. MyTanyioHHass W3MEHYMBOCTh. Kraccudukamuss MyTaimii:
FEHHbIE, XPOMOCOMHBIE, T€HOMHbIE. YacToTa ¥ TPUYMHBI MYyTaLHM.
MyTtarennpie (QakTopbl. 3aKOH TOMOJOTUYECKHX PSAIOB B HACJIEACTBEHHOM
n3MeHunBocty H. 1. BaBuiosa.

BHesnepHas HacneACTBEHHOCTh U U3BMEHYNBOCT.

['enetuka uyenoBeka. Kapuortun udenoBeka. OCHOBHBIE METOJIbI T€HETUKHU
4eJI0BEKa: reHeaJ0rn4eCKui, OJIM3HEIOBBIH, LIMTOTCHETUYECKUM,
OMOXUMUYECKUN, MOJIEKYJIsIpHO-TeHeTHYecKuid. COBpEeMEHHOE OIpeeliCHue
TEHOTHUIIA: MIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHUCIIE C
nomompio IIIIP-ananmm3a. HaciencTtBennbie 3a0ojeBaHUs YEIOBEKA: I'EHHBIC
007e3HU, 00JIE3HN C HACIIEICTBEHHON MPEIpaclooKeHHOCThIO, XPOMOCOMHbBIE
6oneznn. ComaTudeckue W TreHepaTUBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIUTIBL 370pOBOTO 00pa3a KU3HU, AUATHOCTUKH, MPOPUITAKTUKH U JICUCHUS
reHeTu4ecKux Oonesnei. Meanko-reHeTuueckoe KOHCYIbTUPOBaHNEe. 3HAUCHHE
MEIHMIMHCKOM TE€HETUKW B MPEAOTBPALICHUM U JICYEHUH TE€HETHUYECKHUX
3a001eBaHUH YeIOBEKa.

JdemoHcTpanuu:

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

Tabmumet u cxembl:  «MOHOTHOPHIHOE  CKpCIIMBAaHUE H  €T0
IUTOr€HETUYECKAs] OCHOBa», «3aKOH PpACIICIUICHHS] U €ro LHUTOr€HEeTUYecKas
OCHOBa», «3aKOH YHCTOTHI TaMmeT», «JluruOpuaHOe  CKpelIrBaHUE,
«lluTonmornyeckne  OCHOBBI ~ TUTHOPUIHOTO  CKpemuBaHus», «Meio3y,
«B3anmoaencTBUE aJUIeNbHBIX TE€HOBY», «l'€HeTndeckue KapTbl PACTEHUM,
KUBOTHBIX U 4eloBeKa», «['eHeTuka mosa», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIUIEHHOTO0 ¢ mojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Bumbl
U3MEHUYUBOCTIY, «MoaudukanmoHHas U3MEHYUBOCThY, «HacnenoBanue pesyc-
dakropa», «I'eHeTrka rpynm KpoBw», « MyTalinoHHasi U3MEHUYUBOCTHY.

O6opynoBanue: MoaeTu-anIuIMKAIu «MOHOTHOPUTHOE CKPEIIMBAHUEY,
«Henonmnoe nomuHupoBanue», «JlurubpugHoe ckpernuBanue», «llepexpéct
XpOMOCOM», MUKPOCKOI W MUKpompemapatr «Jlpo3oduna» (Hopma, MyTaruu
(bOopMBI KPBUTLEB M OKPACKH TeJa), repbapuii «I opox MOCEBHOW.

JlabopaTopHble U IpakTHYecKue padoThbl:

JlabopatopHas pabota Ne 5. «/3ydenue pe3yiabTaToOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETIapaTax».

JlaGoparopnas pabora Ne 6. «M3yuenme MoaubUKAIIMOHHON
VM3MEHUYHMBOCTH, IOCTPOCHUE BAPUALMOHHOTO PsiJla U BAPUALIMOHHOM KPUBOW.

JlabopatopHast pabota Ne 7. « AHanu3 MyTanuii y 1po30¢puibl Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

[Tpaktuueckas padora Ne 2. «CocTaBieHHE WU aHAIM3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexknusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuus Kak Hayka U MPOLECC. 3apOKICHHUE CEIEKIINU U TOMECTUKALIUS.
Yuyenne H. WM. BaBunoBa 0 meHTpax MPOUCXOXKACHHUS W MHOT0oOpa3us
KYJbTYPHBIX pacTeHuil. LIeHTpbI MPOUCXOKIECHUS AOMAIIIHUX KUBOTHBIX. COpT,
OpoJa, IITAMM.

CoBpeMeHHBIE METOIBI CeNeKINU. MaccoBbIN U MHANBUIYAJTLHBINH OTOOPHI
B CEJICKIIMU PACTEHUI U KUBOTHBIX. OlleHKa 3KcTepbepa. biIM3kopoACTBEHHOE
ckpenuBanue — WHOpuauHT. YUwncras nuaus. CKpenyBaHUE YUCTHIX JIMHHM.
['ereposuc, wnu rubpunHas cuna. HepoacTBEHHOE CKpelMBaHUE — ayTOPUIUHT .
Otnanénnas tubpuauzamuss W e€ ycmnexu. VICKyCCTBEHHBIN MyTareHe3 W
MOJIy4YEHUE MOJUIUIONAOB. JIOCTMXKEHUSI CENEKIUMU PAaCTECHUW, >KUBOTHBIX H
MHUKPOOPTaHU3MOB.

buotexHonorus kak oTpaciib IPOU3BOJCTBA. ['eHHAs MHXKEHEpUs. DTallbl
co3nanusi pekomOunantHoi JIHK wm TpancreHHsix opranm3moB. Kietounas
uxkeHepusa. KierouHnele  KynbTypbl. MUKPOKIOHAJIbHOE  PAa3MHOKEHHUE
pacrenuid. KioHUpOBaHHME BBICOKONPOIYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpraHU3MOB. JKOJOTWYECKHE W dTHdeckue mpoodsembl. MO — renermyecku
MOIU(PUITUPOBAHHBIC OPTAHU3MBI.

JlemoHCTpauuu:

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

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOUCXOKIECHUS M MHOT000pa3us
KyJbTYpHBIX  pacTeHuit», «llopoapl moMamHMX KUBOTHBIX», «Copra
KyJIbTYPHBIX pacTeHuit», «Otmanénnas rubpunmuszarus», «PaboTel akameMuka
M. ®. BanoBay, «llomumaonausy», «O0beKTE OMOTEXHOJIOTHNY, «KIIeTouHbIe
KyJbTYpbl W KIOHHpOBaHue», «KOHCTpyHWpOBaHHE U MEPEHOC TEHOB,
XPOMOCOMY.

OGopymoBanne: MyJSDKH IUIOJIOB M KOPHEIUIONOB JUKUX (GOpM U
KyJIbTYPHBIX COPTOB pacTeHui, repoapuii «CeabCKOX035HCTBEHHBIE PACTCHHUS.

JlabopaTopHble U paKkTHYecKue padoThbl:

Okckypeust «OCHOBHBIE METOAbl U JIOCTUXKEHHUS CEJIEKIUH PACTCHU U
KUBOTHBIX  (Ha  CEJIEKIUOHHYIO CTaHLMI,  IUIEMEHHYIO bepmy,
COPTOUCTIBITATENIFHBIN  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1ab0OpaTopuio
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS] OHOJIOTHS.

[IpennochuiKu BO3HUKHOBEHHMS SBOJIIOIMOHHON TEOPUHU. DBOJIIOLMOHHAS
Teopus U €€ MecTo B Onosoruu. BiusiHue 3BOTIONMOHHON TEOpUU HAa Pa3BUTHE
OHMOJIOTHH U IPYTHUX HAYK.

CBugerenbcTBa 3BOMIONUU. [laneoHTOMOrMUECKUE: MOCIEN0BATENBHOCTh
MOSIBJICHUSI BUJOB B TAJICOHTOJIOTMYECKOW JIETOMHCH, TMEPEXOTHBIE (POPMBI.
buoreorpaduueckue: cxonactBo W paznuune ¢GayH U (PIOp MATEPUKOB H
OCTpPOBOB.

OMOPHOIOTHYECKHUE: CXOJICTBA M Pa3Iu4us SMOPHOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIE, AaHATIOTUYHBIE,
PYIUMEHTApHBIE OpraHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTeH y Bcex
OpraHU3MOB.

OpomonnonHass teopuss Y. JlapBuna. Ilpeanochuiku BO3HHUKHOBEHUS
napBUHU3MA. JIBUMKYIME CHIIBI SBOJIONUU BUIOB 1O JlapBuHy (M30BITOYHOE



Pa3MHOXKEHHUE npu OTPAaHUYEHHOCTH  PECYpPCOB, HeonpeaenEHHas
W3MEHUYHUBOCTb, OOpH0a 3a CyIIeCTBOBaHKE, €CTECTBEHHBINA OTOOD).

Cunretnyeckas Teopus 3Bosironuu (CTI) u €€ 0oCHOBHBIE MTOJOKEHHUS.

MuxkpoosBomorus. [lomymnsius kak eAuHUIA BUAA W SBOJIOIUU.

JIBrxymue cuiibl ((paxTopbl) 3BOJTIONMH BUAOB B Ipupoae. MyTarimoHHbIN
mpolecc 1 KOMOMHATUBHAS U3MEHYUBOCTh. [lomynsiiiioHHbIE BOJHBI U Apend
TeHOB. M30s1us 1 MUTpaIus.

EctectBennsbiii oT60p — Hampapisromuii gaxrop sBomoruu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIeHHOCTh OPTraHU3MOB KakK pe3yibTaT sBojtonuu. [Ipumepsi
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMopdh03bl ¥ UIMOAAATITAIIIH.

Bun wu BumoobpazoBanme. Kpurepum Buma. OcHoBHBIE (HOPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBomorusi.  Dopmbl  dBoIONMK:  (PrIIeTHYECKAs, TUBEPreHTHAs,
KOHBEpIreHTHas, mapasuienbHas. HeoOpaTuMocTh HBONIOIUH.

[IpoucxoxaeHue oT HECIEeMaTU3UPOBAHHBIX PEIKOB.
[Iporpeccupyromas cnenuanu3anus. AJanTUBHAS Pagualnsl.
JdemoHcTpanuu:

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

Tabmuubr u cxemsl: «Pa3BuUTHE OpPraHWYECKOTO MHpa Ha 3emiey,
«3apoIbIIIH TO3BOHOYHBIX JKUBOTHBIXY, «ApXeonTepukrcy, «Dopmbl 00pbOBI 32
cymectBoBanue», «EcrtecTtBeHHbii  0TOOpP», «MHOroo6pasme  COpTOB
pacTeHui», «MHoroob6pasue IIOPOJ YKUBOTHBIX), «Tonmynsunmny,
«MyTanuoHHas U3MEHYUBOCTHY, «ApoMopd o3y, «nnoananranuny, «Oomas
nereHepanus», «JBuxkymme cuiabl 3Boiionuny», «Kapra-cxema MapuipyTa
Iy TEIIECTBUS 4. JapBuHay, «bopnba 3a CYLLECTBOBAHUEY,
«[IpucnocobmenHocTs opranu3MoBy», «l'eorpaduyeckoe BUI000pa30BaAHUEY,
«IKOJOTUIECKOE BUI000PA30BAHUEY.

OO6opymoBaHue: KOJJIEKIIMS HACEKOMBIX C PAa3IMYHBIMU TUTIAMU OKPAaCKH,
HAOOp TUIOZOB U CeMsH, KoJuieKius «IIpuMepsl 3aIlUTHBIX MPUCTTOCOOTICHUH Y
KUBOTHBIX», MOJIeNIb « OCHOBHBIE HAINPABIIECHUS IBOJIOIHIY, 00bEMHAS MOJIENb
«CtpoeHue rojiIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduueckas kapra mwupa, KoJuiekius «DopMbl COXPaHHOCTHU
UCKOMAEMbIX JKUBOTHBIX M pacTeHuil», Mojenp anmaukanus «llepexpéct
XpOMOCOM», BIaxHble mnpenaparel «Pa3Butrne Hacekomoro», «Pa3Burue
JSATYIIKWY, MUKponpenapart «J{po3oduna» (Hopma, MyTaruu (OpMbl KPHUTHEB U
OKpacCKH Tena).

JlabopaTopHble U IpaKkTHYecKue padoThbl:

JlabopatopHasi pabota Ne 1. «CpaBHeHuE BUIOB MO MOP(OIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopnas padota Ne 2. «OnucaHue MpUCIIOCOOICHHOCTH OpraHu3Ma
Y €€ OTHOCUTEIBHOI'O XapaKkTepay.

Tema 2. Bo3HUKHOBeHNEe U Pa3BUTHE KU3HU Ha 3em.ie.

JloHay4dHble OpENCTABICHUS O 3apOXKICHUMU *KU3HU. HayuHble rumnoressl
BO3HMKHOBEHUS J>KM3HM Ha 3emyie: aOWOTeHe3 W TMaHCIepMus. XuUMUdecKas
IBOJTIOIUSI. AOMOTEHHBI CHMHTE3 OPraHWYECKHUX BEIIECTB U3 HEOPTaHUYECKHUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMHUYECKOW »3Bomtouun. HavanbHbie
aTambl Omosormueckor HBomronuu. l'unoreza PHK-mupa. ®dopmupoBanue
MEMOpPaHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBhie KiIeTKH U BX
sBOMIOLMS. DOPMHUPOBAHNE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.



PazButne xu3Hu Ha 3emuie 1o spam u nepuoaam. Karapxei. Apxeiickas u
npoTepo3orckas opbl. Ilalieosoiickas 5pa U e€ NEPUOLIBL: KeM6pI/H?ICKI/H71,
OPIOBHKCKHIL, CUITyPUNCKHUH, ICBOHCKHIL, KAMCHHOYTOJIbHBIN, IEPMCKHIA.

Me3o3oiickast 9pa 1 €€ MeprOBI: TPUACOBBIN, FOPCKUM, MEIIOBOM.

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

XapakTepuCTUKa KJIMMAaTa U Ire0JOTHYeCKuX mpoieccoB. OCHOBHbBIE ATaIlbl
IBOJIIOIIUU PACTUTEIBHOTO W JKMBOTHOTO MHUpa. ApoMopd03bl y pacTeHUH H
XKUBOTHBIX. [l0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHpa KaK OTpaxeHue 3BOIOLHH. OCHOBHBIC
CHUCTEMATUYECKHUE TPYNIbl OPraHU3MOB.

DOBOJIIOIMA ~ 4YeJOBEKa.  AHTpPONOJIOTMSI  Kak  Hayka.  Pa3Butue
NpPEACTaBICHUM O  MPOUCXOXKACHUM  4eloBeKa. MeTonbl  U3ydyeHus
anTtporniorene3a. (CxoactBa M pa3jauyusi  4YEIOBEKAa U HKUBOTHBIX.
CucTeMaTH4YeCcKOe MOJI0KEHUE YEIIOBEKA.

JBwxymue  cunbl  (dakTopel)  aHTpomoreHeza.  HacnemcTtBeHHas
U3MEHUYMBOCTh M €CTECTBEHHBI 0TOOp. OOmecTBeHHbII 00pa3 >KWU3HH,
U3rOTOBJIEHUE OPYIUN TPYyAa, MBILIJIEHUE, PEYb.

OcCHOBHBIE CTaIMM W BETBH HBOJIIOLMU YEJIOBEKAa: aBCTPAJOMUTEKH,
Yenosek ymensiii, YenoBek mNpAMOXOasimiud, YenoBeK HEaHIEPTAIbCKUM,
Yenosek pasymHbld. Haxoaku MckomaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBAHUS,
00J1aCTh pacpOCTpaHEHMsI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

UYenoseueckue packl. OCHOBHbIE OONBIIME pachl:  €BPOIMCOMTHAS
(eBpasmiickasi), HErpo-aBCTpaJIOWJIHAsI (SKBATOpUalbHAsA), MOHTOJOUIHAS
(a3maTcko-amepuKaHcKas). YepTel MPUCIOCOOJICHHOCTH  TPEICTaBUTENEH
YEJIOBEYECKHUX Pac K YCIOBHUAM CYIIECTBOBAaHUS. EIMHCTBO YEIOBEUECKUX pac.
Kputuka pacusma.

JdemoHcTpanuu:

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

Tabmuiel U cxeMbl: «Bo3nukHoBeHne COJIHEUHOM cHCTEMEBI», «Pa3BuTHe
OpraHuueckoro wmupa», «PactutenbHas kierka», <« KuBoTHas KieTKay,
«ITpokapuoTtnueckas kietka», «CoBpeMEeHHasi CUCTEMa OPraHUYECKOTO MUPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA M YEIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeECTa TAJICOHTOJIOTMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOI0 4YeJIOBEKay, «/lpeBHenmme moam», «pesaue moam», «llepsoie
COBPEMEHHBIE JIIOIN», «HeT0BEeUeCKUE pachhy.

O6opynoBanne: Myspku — «[IpoucxokaeHue — deinoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHAEPTalblla, KPOMAaHbOHIIA), CICHKHA WU
U300pKEHUS KaMEHHBIX OpPYAWA TMEPBOOBITHOTO YENOBEKA (KaMHHU-YOIIIEPHI,
pyOmma, ckpebiia), TeoXpoHOJIOrHYecKas Ta0numa, Koutekuus «DopMbl
COXPaHHOCTH MCKOMAEMBbIX KUBOTHBIX M PACTCHUI.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

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

DKCKypcust «DBOJIIOIHUSA OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WK KPAaeBEIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy Kamoas cpejaa.

DKOJIOTMS KakK Hayka. 3aJadyd M pa3feibl  3Kouorud. MeTtojbl
HKOJIOTUYECKUX UCCIEAOBAHUN. DKOJIOTMUECKOE MUPOBO33PEHNE COBPEMEHHOTO
YeJI0BeKa.



Cpenpl oOuTaHUsST OPTaHU3MOB: BOJIHASI, HA36MHO-BO3IyIITHAS, TOYBEHHAS,
BHYTPHOPTaHU3MEHHASI.

Oxonornueckue ¢akropsl. Kiaccudukanus skomorudeckux (HaxTopos:
abnoTtuueckne, OMOTHYECKHE W AaHTPOIOTCHHBIC. [[eHCTBHE 3KOIOTHYECKUX
(GhaKkTOpOB Ha OPTAHU3MBI.

AGuoTndeckue (bakTophI: CBET, TeMmrneparypa, BJIAYKHOCTb.
®oronepuoausm. [IpucrnocoOnaeHuss OpraHU3MOB K JEHCTBUIO aOMOTHYECKHUX
dakropoB. buomornueckue puTMBI.

buotnueckue  dakrtopsl. Buapl  OMOTHYECKMX  B3aMMOJICHCTBHUIA:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuMOMO3 u ero Gopmel. [lapasutusm,
KOOTepalusi, MyTyajlnu3M, KOMMEHCAIH3M (KBapTHPAHCTBO, HAaXJIEOHUUYECTBO).
AMeHCanu3M, HEUTpalu3M. 3HAauCHHE OWOTHYCCKUX B3aWMOJCHUCTBUN IS
CYIIIECTBOBAHMS OPTAHU3MOB B IMIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU momnyisnur. OCHOBHBIE TOKa3aTenu
MOMYJISILIAN: YUCIICHHOCTh, IUIOTHOCT, POXIAeMOCTh, CMEPTHOCTB, IPHPOCT,
murpanus. J[nHaMyka 4ucIeHHOCTH MOMYJISIITUN U €€ PeryJsIius.

JdemoHcTpanuu:

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

Tabmuubr u cxembl: kapta «[Ipupoansie 30Hb1 3emmmy, «Cpepl oOuTaHus
opranusMoBy, «®Potonepuonuzm», «llomymsmumy, «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJsAuuu HHPy30puu-TyPenbkny, «[lumesrie menm.

JlabopaTopHble U NpaKkTHYecKue padoThbl:

Jlabopatopnas pabota Ne 3. «Mopdomornyeckne 0COOEHHOCTH pacTEHUN
U3 pa3HBIX MECT OOUTAHH.

Jlabopatopuass padota Ne 4. «BnusHMe cBeta Ha pPOCT U PA3BUTHE
YEPEHKOB KOJICYCa.

[Tpaktuueckas pabora Ne 2. «Ilomcy€r MIOTHOCTH MOMYJSIUNA pPa3HBIX
BUJIOB PACTCHUI.

Tema 4. Coo0mecTBa ¥ IKOJOTHYECKHE CUCTEMBbI.

Coo011ecTBO opraHu3MoB — OmoIeHo3. CTpyKTyphl OHOIIEHO3a: BHJIOBas,
NpOCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Bunbl-momunantel. CBS3u B
OuoIIeHO3E.

Dkonoruueckre cucrembl (dkocuctembl). [lonstre 00 skocucreme u
ouoreorienoze. DyHKIHMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOIYIECHTHI,
KOHCYMEHTBI, pPenyleHThl. KpyroBopoT BemecTB W TOTOK OJHEPTUU B
skocucteme. Tpoduueckue (MUIIEBBIE) YPOBHU dKOCHUCTEMEI. [TueBsie nienu u
cetu. OCHOBHBIE TIOKa3aTeld dJKOCHCTEMbI: Ouomacca, MPOMYKIIHS.
DKOJIOTUYECKHE MUPAMUJIBI: TPOIYKIIMU, YUCICHHOCTH, OrnoMacchl. CBOMCTBA
AKOCUCTEM: YCTOMYUBOCTh, cCaMoperysiius, pazsutue. CyKieccus.

[IpuponHble HKOCHUCTEMBI. JKOCUCTEMBI O3Ep M pEK. OKOCUCTEMA
XBOWHOTO WJIA MTUPOKOJIUCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X03sIMCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (aktop ycroitumBoctu 3KocucTeM. CoxpaHeHHE
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepranckoro o 6uocdepe. ['panuiipl, coctaB u CTpyKTypa
ouochepnl. XKuBoe BemectBo U ero ¢yHkuuu. OcodeHHOCTH OMocdepbl Kak
I00AJIBHOW JKOCHCTEMBI. J[MHaMuueckoe paBHOBeCHME M oOpaTHasi CBSI3b B
ouocdepe.

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



YenoBeuectBo B Ouochepe 3emiu. AHTPONOTCHHbIE W3MEHECHHS B
ounochepe. ' mobampHBIE SKOTOTUUECKHUE TPOOITEMBI.

CocyuiecTBoBaHuE PUPOJIbI u YeJI0BEUECTBA. Coxpanenue
Onopa3HooOpa3usi Kak OCHOBa  ycToWumBOoCcTH  Omoceprl.  OcHoBa
PaIMOHAIIBHOTO YMPABICHUS TPUPOAHBIMU PECypCaMu M UX HCIOJIb30BAHUE.
JlocTikeHust OMOJIOTHH M OXpaHa MPUPO/IBI.

JdemoHncTpanuu:

[Toptpetsl: A. JIxx. Tencau, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuubr u cxembl: «Ilumessie menmn», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie coobmectBay, «llenn muranus», «IKOIOTHUECKAs MHPAMUTIAY,
«buochepa wu uyenoBek», «IKOCUCTEMA MIUPOKOJIUCTBEHHOTO  JIecay,
«JKocucTeMa XBOWHOro Jeca», «buoreHo3 BomoéMay, «ATPOIEHO3Y,
«IIpumepHBIE AHTPONOTEHHBIE BO3IAECHUCTBUA Ha NOpUPOLY», «BaxHeummue
WCTOYHUKH 3arpsi3HEHUS BO3JyXa U TPYHTOBBIX BOi», «llouBa — BakHeiias
cocrapisitoriasi  omocdeps», «DakTopbl aerpaganuu mouBy, «llapHUKOBBIN
abdexT», «DakTOpsl PATUOAKTUBHOTO 3arpsisHEHHs] Oumocdeps», «Oomas
CTpyKTypa Ouocheps», «Pacnpocrpanenne xu3Hu B omochepe», «O30HOBBIH
sKkpaH onochepr», «KpyroBopor yriepona B 6uochepe», «KpyroBopor azora B
IPUPOIEH.

O6opynoBanue: Moaeb-anTuIHKaIUs « TUMIHYHBIE OMOIIEHO3bI», repbapuii
«PacturenbHple  cooOImecTBa», Kouleknuu  «buorenos», «Bpemurenn
BOKHEHIITNX CEIIbCKOXO3SMCTBEHHBIX KYJIbTYp», TepOapuu U KOJUICKIIUU
pacTeHU U >KUBOTHBIX, MPUHAICKAIINE K PA3HBIM IKOJIOTHYECKUM TPyMIam
omHoro Buma, Kpacwas xkuura Poccuiickoit ®enepanun, U300paKeHUS
OXpaHsEeMbIX BUJIOB PACTCHUHN U JKUBOTHBIX.



INDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIPOIPAMMEBI IIO
BMOJIOTMN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

Cormacao ®I'OC COOQ, ycraHaBnuBamTCS TpeOOBaHUSA K pe3yJbTaTaM
OCBOCHHS OOYYarOIIUMHUCS MPOrpaMM CpPEIHEro o0mero oOpa3oBaHUS:
JMYHOCTHBIM, METAPEIMETHBIM H MPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JTMUYHOCTHBIX pe3yIbTaTOB OCBOCHMS IMpeamera «buonorus»
BBIJICIICHBI ~ CJICAYIOIIME  COCTaBIIIIONIME:  OCO3HAHHE  OOYyYaOIIMMUCS
POCCUHCKON TpPa)KJIaHCKOW HJICHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHIO,
CaMOCTOSITCJILHOCTH M CaMOOTIPEICIICHUIO, HAJIMYMEe MOTHBALMM K OOyYCHHIO
OuoJIoTHH, 11eJICHANIPABICHHOE PAa3BUTHE BHYTPCHHUX YOCKICHUM TUYHOCTH Ha
OCHOBE KIJIIOUEBBIX IIEHHOCTEH M HUCTOPUYECKUX TPAIULMN  pPa3BUTHUSA
OMOJIOTMYECKOTO  3HAHHWS, TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarOITUXCS
PYKOBOJICTBOBAaTbC B  CBOEH  JEATEIBHOCTH  I[I€EHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, MPHUCYIIHUMH CHCTEeME OHMOJOTHYECKOTO OOpa3OBaHUs, HAIHYHE
HKOJOTHYECKOTO IIPaBOCO3HAHMS, CIOCOOHOCTH CTaBUTh IICIM M CTPOHUTH
YKU3HECHHBIE TIJIaHBI.

JIMuHOCTHBIE Pe3yJbTaThl OCBOCHUS MpeameTa «bUoJorus» JTOCTUTarTCs
B CIMHCTBE Yy4YeOHOW M BOCHHUTATEIBHON ACATEILHOCTH B COOTBETCTBHU C
TPAJUIIMOHHBIMA  POCCUHMCKHMHM  COIMOKYJIBTYPHBIMU, MCTOPUYECKUMU U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IIPUHATHIMUA B OOIIICCTBE MPAaBHIIAMH H
HOpMaM{ TIOBEJICHHSI M  CIIOCOOCTBYIOT  IpoOIleccaM  CaMOIIO3HAHUS,
CaMOBOCIIUTAHHUS U CAaMOPa3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3UILIMHU JIUYHOCTH,
MaTpUuOTH3Ma, YBAKEHUS K 3aKOHY M IIPaBOIMOPSJAKY, YEJIOBEKY Tpyla H
CTapIieMy IIOKOJICHHIO, B3aUMHOIO YBaKCHHS, OCpPEKHOIO0 OTHOIICHHUS K
KYJbTYPHOMY HAcCJ€AUI0 M TPAJAUIMIM MHOTOHAlIMOHAJIBLHOIO Hapoja
Pocculickon @enepanuu, Npupoae U OKPYKAIOLIEH Cpeae.

JIngHOCTHBIC PE3yJbTAaThl OCBOCHHUS YyueOHOro mpeamera «buomorus»
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTP W CIOCOOHOCTh  OOydYarommxcs
PYKOBOJICTBOBATbCSA C(POPMHPOBAHHOW BHYTPECHHEH TO3WIHMEH JUYHOCTH,
CHUCTEMOU IIEHHOCTHBIX OPHEHTAIlMI, MO3UTUBHBIX BHYTPCHHHUX YOEKICHHI,
COOTBETCTBYIOIIIMX TPAJUIMOHHBIM IEHHOCTSIM POCCHUHCKOr0 OOIIecTBa,
pAaCIIMpPEHUE KUZHEHHOTO OIbITA M ONbITa JIEATEIBHOCTH B IPOLIECCE
pealn3ald OCHOBHBIX HAMpaBJICHHUN BOCIHUTATEIBHOW NESITEILHOCTH, B TOM
YHCJIC B YaCTH:

1) rpaxxaaHCcKOro BOCIMTAHMS:

Cc(hOPMHUPOBAHHOCTh  TPAXKIAHCKON  IO3MIIMK  OOydaroIerocs  Kak
AKTUBHOI'O M OTBETCTBEHHOI'O YJIeHa POCCUHCKOro 0OIIeCTBa;

OCO3HAaHHE CBOMX KOHCTHUTYIIMOHHBIX NMpaB M OOS3aHHOCTCH, YBAXKCHHE
3aKOHa W MIPaBOIOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH MPHU CO3JaHUU
y4eOHBIX ITPOCKTOB, PEIICHUH YUSOHBIX U MTO3HABATEIIBPHBIX 3a/1a4, BHIITOJTHECHUH
OMOJIOTMYECKUX AKCIICPHUMEHTOB;

CIIOCOOHOCTh OMPEAENATh COOCTBEHHYIO TO3HUIIMIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHSTH €€;



YMEHUE YUYUTHIBATh B CBOUX JICUCTBHUIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBHS JIFOJICH C pa3HbIMHU yOKICHUSIMHU, KYJIbTYPHBIMU IEHHOCTSIMU
U COI[MAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOILIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TO3HABATENBHBIX W WCCIENOBATEIbCKUX 3a]ad, YBaXUTEIHHOTO
OTHOIICHUSI K MHEHHIO OIIMOHEHTOB TPH OOCYXKJIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COMIePKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN NEATENBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hopMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY Hapojy, YyBCTBA OTBETCTBEHHOCTH MEPE]
Ponunoi, ropmoctu 3a CBOM Kpad, CBOO PoJvHY, CBOM SI3BIK U KYJIbTYPY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAMI0 M MaMsITHUKaM
NPUPOJIbI, JOCTHRKEHUAM Poccun B Hayke, HUCKYCCTBE, CHOPTE, TEXHOJOTHSIX,
TpyAe;

CIIOCOOHOCTh OIIGHWBATh BKJIAJ]] POCCHUHCKHX YYEHBIX B CTAHOBIICHUE U
pa3BUTHE OHWOJOTHU, TMOHUMAHUS 3HAYCHHS OWOJOTHM B TIO3HAHWUU 3aKOHOB
IPUPOJIBI, B ’KU3HU YEIOBEKA U COBPEMEHHOT'O O0IIECTBa;

ujeitHas yOexKIEHHOCTh, TOTOBHOCTh K CIIy»eHHUI0 U 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 Cyab0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOECHUE YCTONYMBOTO OY/IyIIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMUTENSIM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOIO MPUHATHS LEHHOCTEH CEMEMHOM KU3HU B COOTBETCTBHHU C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS

SCTETHYECKOE OTHOLICHHE K MUPY, BKJIIOYAst 3CTETUKY ObITa, HAYYHOTO U
TEXHUIECKOT0 TBOPYECTBA, CIIOPTA, TPY/ia, OOECTBCHHBIX OTHOLICHHIH;

NOHUMAHUE HMOIMOHAIBHOIO BO3JCHUCTBUSl JKUBOW MPHUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAaMOBBIPAXEHHUIO B Pa3HBIX BUAAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) puznveckoro BocnuTaHus, popMuUpoOBaHUs KYJIbTYPbI 310POBbA U
3MOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

NOHUMaHUE W peaju3alus 30pOBOr0 M 0Oe3omacHoro obpasa KU3HU
(3mopoBOoe  mMHUTaHWE, COOMIOJCHUE THUTHCHUYECKHX TPaBUI U HOPM,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUH € OTAbIXa, pEryJsipHas Qundeckas
aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K
c0oOCTBEHHOMY (hPM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAHHUE LIEHHOCTH TMPaBWI WHIWBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEACHUS B CHUTYaIlMsIX, YTPOXKAIOIIUX 3J0POBBI0 M KU3HU
JIIO/ICH;

OCO3HAHHME  TMOCJIEACTBUA W  HENPUATHUS  BPEIHBIX  IPUBBIUEK
(ymoTpeOaeHus aIKoroisi, HAPKOTUKOB, KYPEHUSs);

6) Tpy10BOr0 BOCIIMTAHMSI:

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



FOTOBHOCTh K AKTUBHOM JESATEIbHOCTH TEXHOJOTMYECKOW M COLHAIbHOMN
HaIPaBJICHHOCTH, CIOCOOHOCTH WHULIMUPOBAT, MJIAHUPOBATh u
CaMOCTOSITENIbHO BBIMIOIHATh TAKYIO J€ATEIbHOCTD;

UHTEPEC K pa3audHbiM chepaM npodecCHOHAIBHON JesSTEIbHOCTH,
yMEHHUE COBEPIIIATh OCO3HAHHBIN BBIOOp OymyIieit mpodeccun u peann3oBbIBaTh
cOOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHIO M CamMOOOpa3oBaHUIO Ha
MPOTSKEHUU BCEU JKU3HU,

7) IK0JIOrH4e€CKOro BOCIIMTAHMS

IKOJIOTHYECKHU I1eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KAK HCTOYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBINICHUE YPOBHS JKOJOTHYECKOW KYJIbTYphl: MPUOOpPETEHHE OIBITA
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKH KX BO3MOXHBIX MOCIEACTBUM Jid
OKPYKaroIIEl CPEIbI;

OCO3HaHMWE TI00aTBFHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIeM U MyTel ux
pelieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOpPETaeMble MPH HU3YyUYEHUU OHOJIOTHUU
3HAHUS U YMEHHUS MPU PEHICHUU MPOOJIEeM, CBS3aHHBIX C PaIMOHAIHHBIM
IPUPOOIOIb30BaHUEeM  (COOIOJICHUE TMPaBWJI TOBEACHHUS B  MPHUPOJE,
HaIIPaBJICHHBIX Ha COXPAaHEHHWE PAaBHOBECUS B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
AKOCHUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JACWCTBHH, MNPUHOCAIIUX BpEH OKPYKarOIIEH
IPUPOIAHON CpeJie, YMEHUE MPOTHO3UPOBATh HEOIATONPHUATHBIE SKOJIOTUYECKUE
MOCJIEICTBUSA MPEANPUHUMAEMBIX IEUCTBUI U MIPEAOTBpAIIaTh UX;

HaJu4Yue Pa3BUTOrO HKOJOTMYECKOTO  MBIIUICHUS, HKOJOTHYECKOMN
KYJbTYpPbl, OIbITA JIEITEIBHOCTH HKOJOTMYECKON HAaMpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCA MU B MTO3HABATEIIbHOW, KOMMYHUKATUBHOM U COLIMAIBHOM
NpaKkTHKE, TOTOBHOCTHM K Y4YacTHIO B MPAKTUYECKOW JEATEIbHOCTU
HKOJIOTMYECKOIN HANPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHON MPAKTUKK, OCHOBAHHOTO Ha JUAJIOTE
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B MOJIMKYJIBTYPHOM
MUpE;

COBEPIIECHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKON KYJIbTYphl KaK CpPEJCTBA
B3aUMOJICHCTBUS MEXKY JIFOAbMU U MMO3HAHUS MUPA;

NOHUMaHuEe crhernuuKy OWOJIOTMM KaK HayKHh, OCO3HAHHUS €€ poJd B
dbopMHUpPOBaHUN PAMOHATEHOTO HAYYHOTO MBINUICHUS, CO3IaHUH 11€JI0OCTHOTO
MPEICTABICHUS 00 OKPYXAIOIIEM MUPE KaK O €IMHCTBE MPUPOJIbI, YETIOBEKA U
o0IecTBa, B MO3HAHUM MPUPOTHBIX 3aKOHOMEPHOCTEH W pEelICHUU MpodiieM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJISI COBPEMEHHOW ITUBUIN3AIINN:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3aHUE MEPCTIEKTUBHBIX
OMOTEXHOJIOTU, CIOCOOHBIX pelaTh pPecypcHble MPOOJIEMbl  Pa3BUTHUSA
YeJIOBEUECTBA, MOMCKA MyTEH BhIXOAA U3 TI100aTbHBIX KOJIOTHUECKHX MPoodieM
U oOecrmedyeHuss Tiepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATIHLHOMY
WCIIOJIb30BAHUIO TPUPOJTHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJIYYEHUU OMOJOTMYECKHX 3HAHUN B LEAX
MOBBIIICHUS OOIEH KyJIbTyphbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, Kak



COCTaBHOM  4YacTh  (PYHKIIMOHAIBHOW  TPAMOTHOCTH  OOydYarommxcs,
dbopMupyemMoi npu H3y4eHUN OUOJIOTHH;

MOHMMAaHUE  CYIIHOCTH  METOJOB TIO3HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCMOJL30BAaTh MOJyYaeMble 3HAHMS IS
aHanu3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MUPA M MPOUCXOAIINX B HEM
U3MCHECHHM, YMEHHUE JIeJaTh 0OOCHOBAHHBIE 3aKIIOUCHUS HA OCHOBE HAYUYHBIX
(haKkTOB ¥ UMEIOIIMXCS JAHHBIX C IEJIbIO TTOTYYCHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIHFHO HCIIOIB30BaTh OMOJIOTUYECKHUE 3HAHUS IS
perieHus IpoOJIeM B peaabHbIX KU3HCHHBIX CUTYaIIUSX;

OCO3HAHMWE IIEHHOCTH HAYYHOU JEATETbHOCTH, TOTOBHOCTh OCYIIECTBIISAThH
MPOCKTHYIO M UCCIIEIOBATENBCKYIO JAESTEIHHOCTh HHIMBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHUI0, K aKTUBHOMY IOJTYYEHHIO HOBBIX 3HAHUH MO OMOJIOTUU B
COOTBETCTBHHM C KU3HECHHBIMU IMOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble  pe3yJbTaThl ~ OCBOEHHUS ~ Y4eOHOro  MpeameTa
«buonorus» BKIIOYAIOT: 3HAYUMBbIE 1751 (OPMHUPOBAHUS MHUPOBO33PEHUSA
oOydJarommxcst  MEXIUCIUIUIMHAPHBIE  (MEXIpEJAMETHbIE)  OOIIeHAYYHBIC
MOHATHS, OTPAXKAIOIINUE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpPA W CHEIUDUKY
METOJIOB TIO3HAHUS, WCIOJIB3YEMbIX B ECTECTBEHHBIX HayKkax (BEIIECTBO,
DHEpPrus, SBJICHHE, MPOIECC, CUCTEMA, HAYYHBIA (PaKT, MPUHIUI, THIOTE3a,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIeAOBaHHE, HaOIIOJIeHHE, W3MEpPEHHE,
OKCIIEPUMEHT W JAPYIHX),  YHHUBEpCAJIbHbIE  y4yeOHbIE  JIEHCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHUBHBIC, pETYJSTUBHBIC), OOECIEUYMBAIOIINE
dbopmupoBanre (PyHKIIMOHATBHON TPAaMOTHOCTH M COLIMAILHON KOMITETEHIIUU
00yyJarommxcsi, CHOCOOHOCTh OOyYaroImMXcsl  HCIOJIb30BaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHYECKHME 3HAHWA W  YHUBEPCAIbHBIC
y4eOHbIe IEUCTBUS B IO3HABATEIHLHON U COIMATILHOM MPaKTHKE.

MeranpeaMeTHble pe3yabTaThl OCBOSHHUS MPOTPAMMBI CPEAHETO OOIIEero
00pa30BaHUsI IOJDKHBI OTPAXKAaTh:

OBiageHue  yHHBepPCAJIbHBIMH  Y4YeOHBIMH  TO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOrHYecKHe IeidCTBHS:

CaMOCTOATENbHO  (OopMyIHMpOBaTh U  aKTyalIM3UPOBATh  MPoOIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUHW 3HAHUUN MPHUEMBI JIOTHUYECKOTO MBIILICHUS
(aHanmu3a, CUHTE3a, CpaBHEHMs, KiaccuuUKaimu, 0000IIeHMs), pacKpbIBATh
CMBICIT OHMOJIOTMUECKHX TOHSATUH (BBIACIATh HMX XapakTEpHbIC MPHU3HAKH,
yCTaHaBJIMBATh CBSA3U C IPYTUMHU MOHSATUSIMH);

OTIpEeNeNATh LEeNU JEeATeNbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU HX
JOCTI)KEHUS, COOTHOCHUTH pE3YyJbTaThl JESITEIbHOCTH C TMOCTaBICHHBIMH
HEJSIMU;

UCIOJIb30BaTh OWMOJOTUYECKUE TIOHSATUS MJig OObsICHEHUS (HaKTOB U
SIBJICHUM )KUBOU MPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYX ACHHUS (MHIYKTUBHBIC, JCIyKTUBHBIC, IO
AQHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PAaCCMaTPUBAEMBIX
SIBIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;



OPUMEHSITh  CXEMHO-MOJIENbHBIC  CpPeACTBA  JUIS  TPEICTaBICHUS
CYIIIECTBEHHBIX CBSI3€M M OTHOIICHUN B M3yYae€MbIX OMOJIOTHUYECKHX OOBEKTaX,
a TaKKe TMPOTHBOPEYMH PA3HOTO POJIA, BBHIIBIEHHBIX B  Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS TPOOJIEMBI C YIETOM aHAIN3a UMEIOIIUXCS
MaTePHAIbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITENIBHOCTh, OIICHUBATh COOTBETCTBUE
PE3yIbTATOB IEJISM, OIICHUBATh PUCKHU MOCIIEICTBUM IEATEILHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH PpabOTy B YCIOBHSIX PEAIbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe HcCIe0BaTEIbCKUE TeHCTBHS:

BJIaJCTh HaBbIKAMH  y4€OHO-HMCCIICIOBATEIIbCKON | MIPOCKTHOM
NESTENHbHOCTH, HABBIKAMHM  pa3pelieHusi Mpo0JieM, CIOCOOHOCTBHIO |
TOTOBHOCTBIO K CaMOCTOSTEIIbHOMY TOUCKY METOJIOB PEIICHUSI MPAKTHIECKUX
3a/1a4, MPUMEHECHHIO PA3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIUYHBIC BHJBI JCATEIHHOCTU IO TMOJTYYECHUIO HOBOTO
3HAHMS, €r0 HMHTEPIPETaIlui, MPeoOpa30BaHUIO U TMPUMEHEHUIO B YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUH YICOHBIX U COIUATBHBIX TIPOEKTOB;

dbopMupoBaTh  HAyYHBIM  THII  MBIIUICHHWS,  BJAJCTh  HAay4YHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATUSIMH U METOJIAMU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/adyd B 00pa30BaTEIBHOU
NESTENHHOCTU U KU3HEHHBIX CUTYaIUAX;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs], HAXOIUTh apTyMEHTHI JUIsl TOKa3aTelIbCTBa
CBOUX YTBEP)KJICHHI, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJIC€ PEIICHHsS 3aJa4dl Pe3yJIbTaThl,
KPUTUYECKH OIEHWBATh HMX JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHUE B
HOBBIX yCIIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPHUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATH 1EJICHANPABICHHBIN MTOUCK MEPEHOCa CPEJICTB U CIIOCOO0OB
JENCTBUA B MPOPECCUOHAIBHYIO CPEY;

yYMETh MIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTUYECKYIO 00JIacTH
KU3HENIEATCITbHOCTH;

YMETh UHTETPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, TIPEIJIaraTh OPUTHUHAIILHBIE TIOJIXO/IbI ¥ PEIICHNUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pa6ora ¢ unpopmanmeii:

OpUEHTHUPOBAThCA B PA3IMUYHBIX MCTOYHUKAX HWHMoOpmanuu (TEeKcTe
y4eOHOTO TMOCOOWs, HAy4YHO-TIOMYJSIPHOM  JHTEpaType, OHOIOTHYECKUX
CIOBapsAX M CIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3ax naHHBIX, B HHTepHere),
aHaIM3UPOBaTh WH(QOPMALMIO PA3INYHBIX BUIOB W (OPM MPEACTABICHHUS,
KPUTHUYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HETIPOTHBOPEUNUBOCTH;

dbopMyIMpPOBATH 3aIIPOCH] U IPUMEHSThH PA3IMYHBIC METO/IbI IIPH TIOUCKE U
oTbope Ouojornueckor uHPOpMaNUK, HEOOXOJUMOW IS BBIOJTHCHUS
y4eOHBIX 3aJ1a4;

npUOOPETaTh OMBIT MCTIOIB30BaHUS WH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYPYy aKTUBHOTO  HCIOJb30BAHUS
Pa3TUYHBIX TTIOMCKOBBIX CUCTEM;



CaMOCTOATENILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TPEICTaBICHUS
ouonornyeckoit wuHbopmaruu (cxembl, TpaduKu, aHArpaMMBbl, TaOIUIIBI,
PUCYHKHU U IPYTOE);

UCIOJIb30BaTh HAYYHBIA S3bIK B KA4eCTBE CpEACTBA MpuU padoTe C
Oouonornyeckoi uWHGOPMAIMEH: NPUMEHITh XUMHUYECKHE, (QU3NYECKUe U
MaTEeMaTUYECKUE 3HAKU M CUMBOJIBI, (hOPMYJIbI, a00peBHATYpYy, HOMEHKIATYPY,
UCIIOJIb30BaTh M NPEOoOpa3oOBBIBaTh  3HAKOBO-CHMBOJUYECKHE CPEICTBA
HATJIATHOCTH;

BIAJCTh HaBBIKAMHU  pACIIO3HABAaHWS W 3aIIUTHl  WHGPOPMAIINH,
uH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyaeHue yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMH:

1) oO1enme:

OCYIIECTBJISTh KOMMYHHUKAallMM BO BCeX cdepax KHU3HU, AaKTUBHO
y4acTBOBAaTh B JIMAJIOTE WJIM JUCKYCCHHU IO CYIIECTBY OOCYKTA€MON TEMBI
(yMeHHe 3amaBaTh BOINPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCUTEIHHO
BBITIOJIHEHUS TIPEAJIaraeMoM 3a7a4i, yUUTHIBATh UHTEPECHl U COTIACOBAHHOCTD
MO3UIUN JPYTUX YIACTHUKOB JUAJIOTA UK JUCKYCCHUH);

pacro3HaBaTh HeBepOaldbHBIC CPEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3SHHUKHOBEHUS KOH(MIMKTHBIX CUTYAIIH,
YMETh CMSITYaTh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS ¥ B3aUMOICHCTBUS, TOHUMATh
HAMEpPEHUs] JAPYTHX JIOJeH, TMPOSBIATH YBAXUTEIHHOE OTHOIICHHE K
cobeceTHUKY U B KOPPEKTHOU opMe (HopMyITupoBaTh CBOM BO3PAKEHHUS,;

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

2) coBMecTHasl 1eTeIbHOCTh:

NOHUMAaTh ¥ HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHAHOW U
WHIUBUIYaTbHOH paboOThl TpU  pEHICHUU OMOJOTHYECKOW MpOoOIeMBlI,
000CHOBBIBATh HEO0OX0TUMOCTh MIPUMEHEHUS IPYIIOBBIX dbopm
B3aMMOJICHCTBHYS TIPU PEIICHUH YICOHOMU 3a/1a4H;

BBIOWPATh TEMATHUKy U METOJIbI COBMECTHBIX JCHCTBUN C y4€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEHN Ka)KJI0T0 YjeHa KOJUICKTHBA;

OpUHUMATh 1M COBMECTHOM JICSATENBHOCTH, OPraHU3OBHIBATH U
KOOPJMHUPOBATh JICUCTBUA IO €€ JIOCTHUKECHHUIO: COCTABJIATH IUIAH JICHCTBHU,
pacmpenemnsaTh pojau ¢ y4éTOM MHEHUH Y4YaCTHUKOB, OOCYXKIaTh PE3yJIbTaThl
COBMECTHOU padoTHI;

OIICHUBATh Ka4€CTBO CBOETO BKJIaJla M KaXJOTO0 yYacTHHUKA KOMaHIbI B
oO1uii pe3ynbTar Mo pa3pad0TaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OICHUBATh HJAEH C TO3UIIMHM HOBU3HBI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETMYECKOE IOBEJACHUE B Pa3IMYHBIX
CUTYaIHIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBy1aieHUe YHUBEPCAJIbHBIMHU PEeryJISTHBHBIMHU JeHCTBUSMM:

1) camoopranuszauus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBIABICHHUS TPOOJIEM U HX
pEIIeHNs B )KU3HECHHBIX U YYEOHBIX CUTYaIUSX;

BBIOWpAaTh Ha OCHOBE OHMOJIOTMUECKMX 3HAHUN IIEJIEBBIE M CMBICIOBBIC
YCTAaHOBKHU B CBOMX JICHCTBUAX U MOCTYIKAX MO OTHOIICHHUIO K KUBOUW MIPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPY>KAIOIIINX;



CaMOCTOSITEIbHO  OCYIIECTBJISATh  [O3HABATEIbHYIO  JICSITEIbHOCTD,
BBISIBIISITh  TIPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a7a4H B
00pa3oBaTeNbHOMN NEITEILHOCTH U JKU3HEHHBIX CUTYAIUsX;

CaMOCTOATENILHO COCTaBJIATh TIUIAH PEHICHUS NpoOieMbl ¢ y4ETOM
UMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEAIMOUYTSHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpsaTh paMKH  y4eOHOTO TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEAIIOYTECHNM;

Jenath ~ OCO3HAHHBIA ~ BBIOOp,  apryMeHTHpOBaTH  €ro,  Oparth
OTBETCTBEHHOCTbH 324 PELICHHUE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M TIPOSIBICHHUIO IMTUPOKOW IPYAUIIUN B
pPa3HBIX 00JACTSIX 3HAHWM, MOCTOSHHO TOBBIINIATH CBOM OOpa30BATEIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPO.JIb:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B IESITEIHHOCTD,
OIICHUBAaTh COOTBETCTBHE PE3YyJIbTATOB LEISIM;

BIAJCTh HAaBBIKAMHU IIO3HABATEIBHOM pPEQIIEKCHM KaK OCO3HAHUS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB U
OCHOBaHM, UCMIOJIB30BATh MPUEMBI pedICKCUN JJI OIICHKU CUTYallu, BHIOOpa
BEPHOI'0 PELICHUS;

yMETh OIIEHHWBAaTh PUCKA U CBOEBPEMEHHO MPUHUMATh PEIICHHS MO UX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX IpPU aHaJIU3€ pe3yJbTaToOB
NEeATENbHOCTH;

3) npuHsATHE ce0sl M IPYTrUX:

MPUHUMATh ce0sl, MIOHUMAasi CBOU HEJIOCTATKHU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl JIPYTUX IpPU aHAJIU3€ pe3yJIbTaTOB
NEeATENbHOCTH;

PU3HABATh CBOE MPABO M MPABO JAPYTUX HA OIMHUOKH;

pa3BUBATh CITIOCOOHOCTh TOHUMATh MHUP C TTO3UIIUU JPYTOTO YETIOBEKA.

INPEIAMETHBIE PE3YJIBTATBI

[IpenmerHble pe3ynbTaTthl ocBoeHus mporpamMmbl COO mo Ouojorum Ha
0a30BOM ypOBHE BKJIIOYAIOT cHenududeckue aisg ydeOHOTO mpeaMera
«buonorusy» HayudHble 3HAHHUS, YMEHUS M CHOCOOBI JEHCTBUIN MO OCBOEHHUIO,
UHTEPIpPETalMd M TpeoOpa30BaHUIO 3HAHWM, BUIBI JCATEIBHOCTU TIO
MOJIYYCHUIO HOBOTO 3HAHHWS M MPUMEHEHUIO 3HAHWM B PA3IMYHBIX Y4EOHBIX
CUTyallMsiX, a TaKKe B PEAIbHBIX >XU3HEHHBIX CHUTYallUiX, CBS3aHHBIX C
ouosnorueii. B mporpamMme mpeaMeTHbIE pe3yJbTaThl MPEACTaBICHBI IO TOJlaM
00yueHus.

[TpenmeTHbIe pe3ynbTaThl OCBOCHMS yueOHOro npeameta «buonorus» ¢ 10
KJlacce OIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWOJIOTHUM B CHCTEME
HAyYHOTO 3HAHUSA ECTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOM KapTUHBI MUpa M HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE
POCCHUHCKUX H 3apyOCKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OHOJIOTHH,
(byHKIIMOHATBHOM IPAMOTHOCTH Y€JIOBEKA VISl PEIICHUs dKU3HEHHBIX 3a7a4;



YMEHUE PACKPBIBATh COJEp>KaHUe OMOIOTUYECKUX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (0OMEH BEIISCTB W IPEBpaIllCHHE
SHEPIrHM), TOMEOCTa3 (CaMOperyJidlus), YpPOBHEBash OpraHu3alusl KHUBBIX
CHCTEM, CaMOBOCITPOU3BEICHUE (penponykuus), HACJIEICTBEHHOCTb,
W3MEHUYHUBOCTb, POCT U Pa3BUTHUE;

yMEHUE W3JIaratb OWOJOTHYECKHE TEeOopuu (KJIETOYHAsl, XPOMOCOMHasl,
MyTaIlMOHHAsI, IIEHTpajbHAs JOTMa MOJEKYJSIpHOH Ouosorun), 3axoHbl (I.
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 mieHTpax MHOTO0Opasusi 1
MPOUCXOXKIEHUS KyJIbTypHbIX pacteHuid H. . Basuioa), omnpenensite
TPAaHUIIBI UX PUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJI/IETh METOJaMHU HAyYHOTO TTO3HAHUS B OMOJIOTHH: HAOJI0IeHNE
Y OTMCAHKE KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUI, OPTaHU3aIUs U TTPOBEICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIJIBMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKIYy HCCICAYEMbIMU BEIMYMHAMHU, OOBSICHEHHE MOTYyYEHHBIX
PE3yIbTaTOB, UCIIOJIH30BAHHBIX HAYUYHBIX MOHSATUHN, TEOPUI U 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIBI HA OCHOBAHUY TIOJYYCHHBIX PE3YJIbTATOB;

yYMEHUE BBIICTSATH CYIIECTBECHHBIC TPU3HAKH BUPYCOB, KIETOK MPOKAPHOT
U DYKapHoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHW3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHA BEIIECTB U MPEBPAICHUS SHEPTUH B KJIETKE, POTOCUHTE3RA,
IUTACTHYECKOTO M JYHEPreTUYECKOr0 OOMEHa, XEMOCHHTE3a, MUTO03a, Meho03a,
OTUIOAOTBOPEHUS, PAa3MHOXKEHHS, WHIWBHUAYaJIbHOTO pa3BUTUS OpraHu3Ma
(oHTOTEHE3);

yMEHUE IPUMEHSTH MOIYyYCHHBIC 3HAHUS ISl OOBSICHEHUST OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATHS IPAKTUYECKUX PELICHUN B OBCEIHEBHOU
KU3HH C I1eJbI0 oOecredeHus 0e30MacCHOCTH CBOETO 370POBbS M 3I0POBbBS
OKPY)KAIOIIUX JIIOJIEH, COOJIOJEHUsST HOPM TPaMOTHOTO TIOBEACHUS B
OKpY>KaloIel MPUPOTHON cpene, MOHMMaHuEe HeOOXOAMMOCTU UCTIOIb30BaHUS
JOCTHKEHUH COBPEMEHHON OMOJIOTMHM M OMOTEXHOJIOTHMH I PallMOHAJIBHOTO
MPUPOOTIOIH30BaAHNUS,

YMEHHUE peIaTh JJIEMEHTAPHBIE TEHETHYECKHWE 3aJa4yd Ha MOHO- U
TUTHOPUIHOE CKPEIMBAHKE, CIEIJICHHOE HACIEJOBAaHUE, COCTABISATH CXEMBI
MOHOTHOPHIHOTO CKPEITMBAHUS JIJISl TIPEICKA3aHUsI HACIICIOBAHUS TPU3HAKOB Y
OpraHU3MOB;

yYMEHUE BBITIOJHATH J1a00OpaTOpPHBIE M MPAKTUYECKUE paboThl, COOII0IAThH
npaBuiIa mpu paboTe ¢ y4eOHBIM 1 1a00paTOPHBIM 000PYI0BAHHEM;

yMEHUE KPUTHUYECKH OIICHMBaTh M MHTEPIPETHUPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJEpKaHMs, BKIIIOYAIONIYIO0 TICEBIOHAYYHBIC 3HAHUS U3
pa3NUYHBIX HMCTOYHUKOB (CpeACTBA MAacCOBOW HMH(pOpMalUM, HAYYHO-
MOMYJISIPHBIE MaTEePUabl), ITHUECKHE aCTEKThl COBPEMEHHBIX HCCIICIOBAHUIN B
OMOJIOTUH, MEIUITMHE, OMOTEXHOJIOTHH;

yMEHHUE CO037[aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIICHUS,
0000mmass OMOJOTHUYECKYI0 HMHGOPMAIIMI0 W3 HECKOJbKHX HCTOYHHUKOB,
TPaMOTHO MCTOIB30BaTh MOHATUWHBIN anmapar OUOJIOTHH.

[TpenmeTHbBIE pe3yNbTaThl OCBOCHHS YueOHOTo npeameta «buonorus» ¢ 11
KJlacce JOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OWOJIOTHH B CHCTEME
HAyYHOTO 3HAHUSA ECTECTBEHHBIX HAayK, B (OPMHPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa M HAYYHOTO MHUPOBO33PEHUS, O BKIAJE
POCCHUHCKUX H 3apyOCKHBIX YUCHBIX-OMOJIOTOB B Pa3BHTHE OHOJIOTHH,
(byHKIIMOHATHHOM TPAMOTHOCTH YEJIOBEKA VISl PEIICHUs dKU3HCHHBIX 3a71a4;



YMEHUE PaCKPBIBATh COJEp>KaHWe OMOTOTUYECKUX TEPMHUHOB U TOHSTHIA:
BUJl, TOMYJSAlUA, TEeHOMOHA, SBOJIONUHMS, JBIXKYyIIUE CHIbl ((akTopshn)
HBOJIIOLINH, IPUCTIOCOOJICHHOCTh OpraHU3MOB, BUI000pa30oBaHue,
IKOJIOTHYECKHE (DAKTOPHI, IKOCUCTEMA, MPOAYLIEHTHI, KOHCYMEHTBI, PEIYIICHTHI,
IEH IMATAHUs, YKOJOTHUECKas MUpaMuIa, OMOreoreHo3, onocdepa;

yMEHUE H3JIaraTh OMOJIOTHYECKHE TEeOopuu (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETUYECKasl TEOPHsl DSBOJIONMHU), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoabiieBoro cxojncrea K. M. bapa, uepenoBanus riaBHbIX HalpaBieHUN U
nyTei sBomonuu A. H. CeBeproBa, yaerust o omochepe B. Y. BepHaackoro),
OTIPEIEIATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHUE BJI/IETh METOJaMU HAYYHOTO TTO3HAHUS B OMOJIOTHH: HAOJI0IeHNE
Y OTMCAHKE KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUI, OPTaHU3aIUs U TTPOBEICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIJIBMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKIYy HCCICAYEMbIMU BEIMYMHAMHU, OOBSICHEHHE MOTYyYEHHBIX
PE3yIbTaTOB, UCIIOJIH30BAHHBIX HAYUYHBIX MOHSATUHN, TEOPUI U 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIBI HA OCHOBAHUY TIOJYYCHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATHh CYIIECTBEHHBIE MPHU3HAKH CTPOEHUS OMOJIIOTHYECKHUX
00BEKTOB: BHJOB, MOMYJALNMA, MTPOTYIIECHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTEOIIEHO30B M JKOCHCTEM, OCOOCHHOCTH TMPOIIECCOB: HACJIEICTBEHHOU
U3MEHYUBOCTH, €CTECTBEHHOTO otbopa, BUI000pa30BaHuUA,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB, JICUCTBHS JKOJOTHYECKUX (AaKTOPOB Ha
OpraHu3Mbl, TII€pEHOCa BEIIECTB W TOTOKA OJHEPrUU B IKOCHUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B DKOCHUCTEMAx CBOEM MECTHOCTH, KPyroBOpOTa
BCILIECTB M OMOreOXMMHUYECKUX IUKIIOB B Onocdepe;

yMEHUE IPUMEHSTH MOyYCHHBIC 3HAHUS JUISI O0OBSICHEHUST OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATHS IPAKTUYECKUX PELICHUN B OBCEIHEBHOU
KU3HH C I1EJbI0 o0ecredeHus 0e30MacCHOCTH CBOETO 370POBbS M 3I0POBbBS
OKPY)KAIOIIUX JIIOJIEH, COOJIOJEHUST HOPM TPaMOTHOTO TIOBEACHUS B
OKpY>KaloIel MPUPOTHON cpenie, MOHMMaHuEe HeOOXOAMMOCTU UCTIOIb30BaHUS
JOCTHXKECHUUN COBPEMEHHOU ounonoruu TS PaLMOHAIIBHOI'O
PUPOIOTIONH30BaAHNUS,

YMEHUE peIlaTh JJIEMEHTapHbIE OWOJOTHYECKHE 3aJlayd, COCTaBISAThH
CXEMbI IEpEHOCa BEUIECTB U SHEPTUU B SKOCUCTEMAX (1[€MU MUTAHUS);

yYMEHUE BBITIOJIHITH J1a00paTOPHBIE M MPAKTUYECKUE paboThl, COOII0IATh
npaBuiIa mpu paboTe ¢ y4eOHBIM 1 1a00paTOPHBIM 000PYI0BAHHEM;

yMEHUE KPUTHUYECKH OIICHMBaTh M MHTEPIPETHUPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJEpKaHMs, BKIIIOYAIONIYIO0 TICEBIOHAYYHBIC 3HAHUS U3
pa3NUYHBIX HMCTOYHUKOB (CpeACTBA MAacCOBOW HMH(pOpMAlUU, HAYYHO-
MOMYJISIPHBIE  MaTepHalibl), paccMaTpUBaTh TJ00aTbHBIE SKOJOTUYECKUE
po0IeMBbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO
MIO3UIIHIO;

yMEHHUE CO037[aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIICHUS,
0000mmass OMOJOTHUYECKYI0 HMHGOPMAIMI0 W3 HECKOJbKHX HCTOYHHUKOB,
TPaMOTHO MCTOIb30BaTh MOHATUWHBIN anmapar OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIIACC
Ne HaumeHoBanue KosanuecTBo yacos
DJIeKTPOHHbIe (HH(POBHIE)
n/ | pasieaoB U TeM KoHTpoabHbIe IpakTHyecKkue
Bcero o0pa3oBaTe/ibHBIE pecypcChl
I NporpamMMel padoTbI padoThI
bubmuoreka [JOK
1 b
HOTIOTILL XAk HayKa 3 ! 05 https://m.edsoo.ru/7f41¢292
) JKuBble cucTeMsbl U UX 1 bubmuoreka [JOK
OpraHu3anus https://m.edsoo.ru/7f41c292
3 XUMHYECKUN COCTaB U g | bubmmoreka [{OK
CTPOEHHUE KIIETKU https://m.edsoo.ru/7f41c292
4 JKnsHenesrenbHOCTh 6 bu6mmorexa [IOK
KJIETKU https://m.edsoo.ru/7f41¢292
PasmHoOxeHuE 1
5 MBIV ATEHOE 5 1 bubmnoreka [IOK
AHBILY https://m.edsoo.ru/7f41¢292
pa3BUTHE OPTraHU3MOB
HacnencrBeHHOCTH M
6 U3MEHYHUBOCTh 8 1.5 bubmorexa LIOK
’ https://m.edsoo.ru/7f41¢292
OpraHU3MOB
7 Cenekiusi OpraHu3MOB. 3 bubnnoreka [JOK
OcCHOBBI OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
OBILIEE KOJIMYECTBO
34 1 4

YACOB I10 ITPOTPAMME




11 KUIACC

HauMmeHoBaHnue KoaundecTBo uacoB
Ne DJIeKTpPOHHbIe (HM(POBHIE)
pa3ie/ioB U TeEM KounTtpoJbHbie IIpakTnueckune
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
nporpaMMal padoThbI padoThI
1 DBOJIIOLIMOHHAS 9 1 but6mmoreka [IOK
onosorus https://m.edsoo.ru/7f41cc74
Bo3uukHOBeHUE U
2 a3BUTHE KU3HU 9 0.5 bubmmorexa [TOK
p ) https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmsel u
3 R — 5 | bubnuoreka [JOK
py m https://m.edsoo.ru/7f41cc74
cpena
Coo01ecTBa 1
4 SKOJIOTHUECKUE 9 bubnnorexa LIOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
bub6nuoreka [JOK
P
> C3CPBHOC BpEMA 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YJACOB I10 34 0 2.5

[NPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIIACC
No KoanuecTBO yacos
DJIeKTPOHHbBbIE IH(PPOBLIE
n/ | Tema ypoka KoHTpo/ibHBIE IpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
n padoThI padoThbI
bubmuoreka [JOK
1 buoinorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Metobl TO3HaHUS KUBOMN
npuponsl. [Ipakrnueckas
) pabota Ne 1 «Vcnons3oBanue ! 0.5 bubnmnoreka [JOK
pa3IUYHBIX METOLOB IIPU ’ https://m.edsoo.ru/863e6122
W3YYCHUU OMOJOTHYECKIX
00BEKTOBY
3 CraptoBas ! !
KOHTpOJIbHAsA paboTra
4 buonorunyeckue cucrtemsl, I but6mmoreka [{OK
MPOLIECCH] U UX U3YYEHUE https://m.edsoo.ru/863e6564
5 XHUMHYECKUH COCTAB KIETKHU. 1 bubnuorexa [JOK
Bona u MmunepaibHbIE COTH https://m.edsoo.ru/863e674¢
6 benku. CoctaB u ctpoeHue 1 bubnmoreka [JOK
OeNKoB https://m.eds00.ru/863e6b72
7 depMeHTHI — 1 0.5 bubnuorexa [JOK
OHOJIOTUYECKHE https://m.eds00.ru/863e6b72

KaTaJIu3aToPbl.




JlaGopatopHas pabota Ne 1
«3y4eHune KaTaauTH4eCKOn
AKTUBHOCTH (pepMEeHTOB (Ha
pUMepe aMHIIa3bl WK

KaTasasbl)»
bu6nuoreka [JOK

8 YraeBojeL. JiumHAEL https://m.eds00.1ru/863e6870
9 HyxiienHOBBIE KACIIOTBI. bubnumoreka [IOK

ATO https://m.edsoo.ru/863e6d5¢
10 Hcropust 1 METObI U3yUEHHUS bubmuoreka [JOK

kietku. Knetounas teopus https://m.edsoo.ru/863e6e88
1 Knerka kak nenoctHas )xuBast

cucrtema

CrpoeHue 3yKapruoTHYECKON

kJeTku. JlabopaTopHas

pabota Ne 2 «3yuenue

CTPOEHHS KJIETOK PaCTEHUH, bubnnorexa [JOK
12 KUBOTHBIX, TPUOOB 1 0.5 https://m.edsoo.ru/863e6ff0

OaKTepuil Mo MUKPOCKOIIOM https://m.edso0.ru/863e716¢

Ha TOTOBBIX

MUKpoIpenaparax 1 ux

OTHCAHUE»
13 OOMeH BeIIeCTB WIH bubmuoreka [JOK

MeTaboJIn3M https://m.edso0.ru/863e¢766¢
14 doTtocuHTE3. XEMOCHUHTE3 bubmorexa HOK

https://m.edso0.ru/863e¢7¢98




bubnuoreka [JOK

1 .
> OHepreTHiecKuii 0OMeH https://m.edsoo.ru/863e7aae
JKU3HEHHBIN ITUKIT KIETKH.
Jlenenue knetku. MuTos.
JlaGopaTopnas padora Ne 3
16 «Ha6JP;IO EHI/IG SMTozza B 0.5 Bubmiorexa LIOK
A ) https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEeIIKa
JyKa Ha TOTOBBIX
MHUKpOIpenapaTax»
17 buocunres Oenka. Peakius bubmoreka [JOK
MaTPUYHOIO CUHTE3a https://m.edsoo.ru/863e796¢
18 TpaHcusus — OMOCHHTE3 bu6muoteka [IOK
Ocnka https://m.eds00.ru/863e796¢
19 Hexknetounsie ¢hopMbl )KU3HU bubmuoreka [JOK
— BUPYCHI https://m.edsoo.ru/863e7540
bu6mmorexa [IOK
DopMbI pa3MHOKEHHUS
20 ODIAMIEMOB https://m.eds00.ru/863e81b6
p https://m.edsoo.ru/863e831e
. but6mmoreka [JOK
21 Meiios https://m.edsoo.ru/863e7f4a
OO06pa3oBaHue U Pa3BUTHE
MTOJIOBBIX KJIETOK.
Omnno10TBOpPEHHE. Bu6 OK
22 JlaGopatopHas pabota Ne 4 0.5 Homiorera Il

«HM3yueHune cTpoeHus
MIOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOIpenapaTax»

https://m.edso0.ru/863e81b6




I/IH,I[I/IBI/II[yaJ'IBHOC pPa3BUTHUC

but6mmoreka [JOK

23 OpraHu3MoB https://m.eds00.1ru/863e8436
I'eneruka — Hayka o
24 HACJICACTBEHHOCTH 1 bubmmorexa OK
https://m.edsoo.ru/863e8612
U3MEHYHUBOCTH
3aKOHOMEPHOCTH
)5 HACJIEJOBAHUSA PU3HAKOB. bubmmoreka [IOK
MonorubpumaHoe https://m.eds00.1u/863e¢8878
CKpCIIIMBAaHHE
WTHOPUIHOE CKpEIIUBaHUE.
26 élaKOH iejaBHcm\forH; bubmmorexa HOK
https://m.edsoo.ru/863e89a4
HaCJIe0BaHUS IPU3HAKOB
CrernieHHoe HaclieIOBaHUE
npu3HakoB. JlaboparopHas
pabota Ne 5 «3yuenue
7 pe3yIbTaTOB 0.5 bubnmnoreka [JOK
MOHOTHOPHUAHOTO U https://m.edsoo.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS
y Ap030(UITbI Ha TOTOBBIX
MUKpOIpenapaTax»
I'enetuka nomna.
28 HacnengoBanue npusHakoB, bubmorexa HOK
https://m.edso0o.ru/863e8¢60
CIICTUICHHBIX C ITOJIOM
29 N3MeHUYnBOCTS. 0.5 bubmuoreka [JOK
Henacnencrsennas https://m.edsoo.ru/863e8efe
W3MEHUYHUBOCTD.

JlabopaTopHas pabota No 6.




N3yuenue
MOIU(PHUKAITMOHHOMN
U3MEHYMBOCTH, IIOCTPOCHUE
BapHalIOHHOTO psijia U
BAPUALIMOHHON KPUBOI»

30

Hacnencrennas
U3MEHYHBOCTb.
JlaGopatophas pabota Ne 7.
«AHanu3 MyTauui y
Jp030(HIIBI HA TOTOBBIX
MHUKpOIpenapaTax»

0.5

but6mmoreka [JOK
https://m.edsoo.ru/863e8efe

31

I'eneTnka yemoBeka

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

32

Pe3epBHBIi yPOK.
O6o0061eHne o Teme
«HacnencTBeHHOCTD U
WU3MEHUYMBOCTb OPTraHU3MOBY

33

Cenexuus Kak HayKa U
nporecc. Metozasl U

JOCTHOKEHMS CEJIEKIIUU
pacTeHUid U )KUBOTHBIX

but6mmoreka [JOK
https://m.edsoo.ru/863e9214

34

buorexHosorus xkak oTpaciib
IMPpOU3BOJZICTBA

bu6mmorexa [IOK
https://m.eds00.1ru/863e9336

OBILIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

34




11 KUIACC

No KoanuecTBO yacos
DJIeKTPOHHbBbIE IU(PPOBLIE
n/ | Tema ypoka KoHTpo/ibHbBIE IpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypPChI
L1 padoThI padoThbI
OBOMIONUS 1 METOBI €€ I bu6mmoreka [IOK
U3y4YEeHUs https://m.edsoo.ru/863¢a20e
Ucrtopus pazsutus BuG OK
2 MIPEACTABICHUH 00 1 uommorexa L
https://m.eds00.ru/863e¢9570
HBOJIIOLIUU
bu6mmorexa [IOK
3 M
HKPOIBOIIOUHA I https://m.edsoo.ru/863e9cle
[Tonynsiums kak
AIIeMEHTapHas €IUHHIIA BUA
u sBosroIu. JlaboparopHas B OK
4 pabota Ne 1 «CpaBHEeHME 1 0.5 uomworexa I
https://m.eds00.ru/863e99c6
BUJIOB T10
Mopdonoruueckomy
KPUTEPHUIO»
JBYKyIHE CUITBI
bu6 OK
5 (3;meMeHTapHbIe (PaKTOPHI) 1 nonroreka I
https://m.edsoo.ru/863e9da4
HBOJIIOLIUU
6 EctectBeHHbIi 0TOOp U €ro 1 bubmmorexa [IOK
(bopmbl https://m.edsoo.ru/863e¢9ed0
7 Pe3ynbTatrhl BOJIOMY: 1 0.5 bubnuorexa [JOK
MIPHUCTIOCOOICHHOCTh https://m.edsoo.ru/863e9fde




OpPraHu3MOB U
BU000pa30BaHUeE.
JlaGopatopHnast pabora Ne 2
«Onucanue
PUCTIOCOOTIEHHOCTH
opraHusma u eé€
OTHOCHUTEJILHOTO XapaKTepa

(a"TpOTIOTEHE3)

8 Hamnpanenus u nytu bubaunoreka LIOK
MaKpO3BOJIIOLUU https://m.edsoo.ru/863e9cle
9 HeobOpatumocTs 3BOMIONINN
10 HcTopus xu3Hu Ha 3emiie U
METOMBI €€ N3YUEHUS
1 ['unoTe3pl MPOUCXOKACHUS bu6nuoreka [IOK
JKU3HU Ha 3emJie https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3emMJie 1o bubmuoreka [JOK
3paM | Iepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIIOLUU
PACTUTENBHOTO U )KUBOTHOTO
13 mupa. [Ipaktuueckas paborta 0.5 bubmunoreka LIOK
Ne 1 «M3yuenue nuckonaeMbix ’ https://m.edsoo.ru/863ea8bc
OCTaTKOB PacTeHUI 1
JKUBOTHBIX B KOJIJIEKLIUSIX)
14 CoBpemMeHHas cuctema bubmuorexa [JOK
OpPraHuvecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOIIONHS YEIIOBEKA bu6mmorexa [IOK

https://m.edsoo.ru/863eac2c




16

JBwxymue cuibl ((hakTopsl)
aHTpOIIOreHe3a

but6mmoreka [JOK
https://m.edsoo.ru/863ead44

17

OcHOBHBIE CTaJuu 3BOJJIFOIIUHN
YCJIIOBCKaA

18

YenoBeueckne pacel U
MPUPOAHBIE aTanTanuu
yeyioBeKa

bu6mmorexa [IOK
https://m.edsoo.ru/863eaea?

19

PesepBHbIii ypOK.
O060611eHne 0 TeMe
«BO3HUKHOBEHUE U pa3BUTHE
JKU3HU Ha 3emiie»

20

OKOJIoTus KaKk HayKa

21

Cpenpl oOuTaHus U
AKOJIOTHYECKHE (AaKTOPBI

but6mmoreka [JOK
https://m.edsoo.ru/863eafec

22

AbuoTtndeckue HakTophl.
JlaGopaTopnas pabota Ne 3.
«Mopdonoruueckue
0COOEHHOCTH pacTeHU u3
pa3HBbIX MECT OOUTAHUY.
JlaGopatophas pabota Ne 4.
«BnusiHMe cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa

0.5

but6mmoreka [JOK
https://m.edso0.ru/863eb10e

23

buotnyeckue pakTops

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

24

DKOJIOTHYECKUE
XapaKTEPUCTUKU MOMYJISLIUH.

0.5




[TpakTuyeckas paGora Ne 2
«Toncuér oTHOCTH
HOIYJISILUM pa3HbIX BUJOB
pacTeHun»

)5 Coo01recTBa OPraHM3MOB — bu6mmorexa [IOK
OMOIICHO3 https://m.edsoo.ru/863eb46a

%6 DKOJOTHYECKHUE CUCTEMBI bubmmoreka [IOK
(9KOCHCTEMBI) https://m.edso0.ru/863eb46a
OcCHOBHBIE TIOKA3aTENN

7 KOCHCTEMBI. DKOJIOTHICCKHUE bubmuoreka [JOK
nupamusl. CBOMCTBA https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus

28 [Ipupoanbie 3KO0CHCTEMBI

29 AHTpPONIOTr€HHBIE YKOCUCTEMBI

30 buocdepa — rnodanpHas bubmuorexa [JOK
AKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH bubnuorexa [JOK
CyIIeCTBOBaHUS OMOChEphI https://m.edsoo.ru/863ebd16
YenoseuecTBo B Onocdepe

32
3emn

13 Cocy1iecTBOBaHUE TPUPOIbI bubnmnoreka [JOK
U 4EJIOBEYECTBA https://m.edsoo.ru/863ebale
Pe3epBHBIN yPOK.

14 O060011eH1e TEMBI

«Coob1ecTsa u
JKOJIOTUYECKUE CUCTEMBI»




OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34

2.5




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. buonorus: 10 xnacc: 6a30BwIi ypoBeHb:yueOHNK/B.B.[Taceunuk, A.A.KameHCckHid,
A.M.Py6uoB u np.; mox pen. B.B.Ilaceunnka-Mocksa:[IpocBemenue, 2024.

2. buonorus: 11 kmacc: 6a30BbIil ypoBeHb:yueOHMK /B.B.[Taceunuk,
A.A.Kamenckuii, A.M.Py61ioB u np.; oz pen. B.B.Ilaceunnka-Mockga:
IIpoceenienue, 2024.

METOANYECKHUE MATEPHUAJIbBI VI YUYUTEJA

1. [Tomoa JI.A. OTtkpbIThIe ypoku 6uonoruu 9-11 kinaccet M «Bako» 2011
(MacTepckasi yuutesns OUoI0TrHn)

2. Mypraszun I'."M.3anauu u ynpaxseHus 1o oouieit ouonorun M.
[Ipoceemenne 1981 —

3. bornanosa T.JI. buonorus. 3agauu u ynpaxkaenus. [locodbue as
NOCTYNArOHKX B By3bl. M. «Bsicmias mkomna» 1991 —

4. Ilerynun O.B. Ypoku 6uonoruu 10-11 ki (pa3BepHyTO€ MIIAHUPOBAHUE)
Spocnasnb «Axanemus pazsutusg 2003 r —

5. buonorus. [loypounoe mianupoBanue 1o yueoHuky B.b. 3axaposa, C.I'.
MawmontoBa, H.1. Conuna 10-11 knacc Boarorpaa. Yuutens 2006

6. Hapsun /. buonorus: penerurop/Jdanuun lapsun. -Mocksa: Jxcmo, 2020
7. Kupunenko A.A. buonorus. COOpHUK 33724 110 TEHETHKE ISl TOATOTOBKH K
EI'D. PazHoypoBHEBbIE 3a/1aHus: YueOHO-MEeTOInYECKOe Tocobue. PocToB Ha
Hony: Jlernon, 2014

8. Kupuiienko A.A. brosorus. OBoronus OPraHMu4ecKOro MUpa. MOArOTOBKA
Kk EI'D: Teopus v TpeHUPOBOYHBIE 3a1aHUS: Y4EOHO-METOANYECKOE OcoOHUe.
PocrtoB Ha [ony: Jleruon, 2014

Junaktuyeckoe odecreyeHne —

MynsTMenuitHoe npuitoxkenue K yueouuky B.W. Cusornaszona, 1.b.
AradonoBa, E.I'. 3axaposoit OO0 «/Ilpoda» 2011 - Harnsanas mkona.
Harmsianas Ouonorusi. OBomtonnonHoe yuenue (10-11 xoi);

BBenenue B sxonoruto. Xumus kinetkn M. OO0 «x3amen» 2012 - KUM
buonorus 10-11 xkimacc M., «Bako» 2016 - EI'D A.A. Kupunenxo, C.1.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET



https://urok.apkpro.ru/# bubnuoteka nudpoBoro oOpa3oBaTeILHOTO KOHTEHTA
http://bio.1september.ru/ InexkTpoHHAs! BEpCHsl Ta3eThl «bUONOTHSI» U CaUT IS
yaurens «5 uay Ha ypok Ouosiorun». Bece marepuaisl, Ha OCHOBE KOTOPBIX CO3/IaH
caift, ObuTH onyOnHMKoBaHbI B ra3ere "buonorus". Ha caiite npeacraBieHb
MaTtepualbl K ypokam 1o pazaenam: boranuka; 3oonorus; buonorus .Yenosek;
O6mas ouosorus; Dxonorus; IloaroroBka K sK3aMeHaM.
http://www.nsu.ru/education/i4biol/index.htm- Kypc npusBan BeipaboTaTh
MPAKTUYECKUE HABBIKKM MCIIOIb30BaHMsI IHTEpHET, COBEPIIEHHO HEOOX0IUMbIS
COBPEMEHHOMY IIPO(ecCHOHaTBLHOMY UCCIEA0BATEN0-0UO0IIOTY..
http://www.altai.fio.ru/projects/group4/potok13/site/index.html ITpoekt
"Kaneiimockon ypoko 6unosoruun". B mpeaiaraeMoM Matepualie npe/cTaBicH
OTIBIT PaOOTHI TPYTIIBI YUUTENIeH OMOJIOTHH 110 UCTIOIH30BAaHIUIO MHOTOOOPa3HBIX
dbopm opranuzaruu oOyueHus. Marepuan npeaHa3HaueH il yIuTese Onoioruu
U yuyamnmxcs. JlaHbl CChUIKM Ha CHEIUANTBHYIO JINTEPATYPYy.
http://www.livt.net/index.htm. DnekTpoHHAas UIUTFOCTPUPOBAHHAS SHITUKIIOTIEIMS
«OKuBble cymiecTBa»
http://www.college.ru/biology/. OTkpeITHIN KOUTEMK: Oronorus. Conepskanue
yaeOHrKa o 6uosornn. HTepakTUBHBIC Java-anIuieTsl 1 aHUMAITMOHHBIC
KApTUHKH 110 Orosorun. O630p HHTEpHET-PECYPCOB MO OMoorun. Bo3MOKHOCTH
JUCTAHITMOHHOTO O0YUYEHHS; TECTUPOBAHUE OH-JIAlH.
http://learnbiology.narod.ru/ IIpoekt "N3yuaem 6uosoruto". MaTepuaisl o Bcem
KPYIHBIM pasnienam Ouosoruu. HaydHo-momyisspHbie U 00pa3oBaTeIbHbIC
ctatbu.CCHUIKU Ha OMOJIOTUYECKUE HHTEPHET-PECYPCHI.
http://center.fio.ru/method/subject.asp?1d=10000811 CereBoe 00begHEHNE
METOIUCTOB. B momo1p yuutento 6uonoruu
http://www.mec.tgl.ru/index.php?module=subjects&func=viewpage&pageid=133
Karanor o6pa3oBarenbHbBIX peCypcoB M0 OUOIOTHU
http://www.learnbiology.ru/- BuptyansHoe o0ydeHnne 6uosoruu
http://school.holm.ru/predmet/bio/ - IlIkonbubIil Mup: buonorus. Karanor
00pa30BaTEIbHBIX PECYPCOB MO OMOIOTHH
http://catalog.alledu.ru/predmet/bio/ - Bce o6pazoBanue: buonorus. Karanor
CCBUIOK Ha o0pa3oBaTeiibHbIe pecypchl MuTepHeTa o pazaeny "buonorus"
http://www.history.ru/freebi.htm/ - becrinarasie oOyyaronue nporpaMmsl Mo
ounonoruu
http://www.biologl88.narod.ru/. Caiit yuntens ouonorun A.I1. IToznHskoBa.
Y4eHUKN HAWIYT 3/1eCh HHPOPMAITUIO K ypOKaM OMOJIOTHH, OTBETHI HA HEKOTOPHIC
BOIIPOCHI KOHTPOJIBHBIX PAOOT, KOHCIIEKTHI BCEX YPOKOB MO OMOJIOTHH, & TAKKE
Jy4IIUe TOKIJIAbl U TBOPUYECKUE paOOThl. YUHUTENEH MOXKET 3aMHTEPECOBAThH
METOIMYECKHIE PEKOMEH/ 1AM, TUTAHUPOBAHNUE YPOKOB 110 OMOJIOTHUH, KOHCIIEKTHI, &
TaK)Ke MyJIbTUMEANIHBIC Pa3pabOTKH YPOKOB, KOTOPBIE MOKHO CKa4aTh C CaliTaB
JIEMO-BEPCHH, a €ITIe ¥ TOTOBBIC COOOIICHUS TI0 HHTEPECHBIM BOTIPOCaM OMOJIOTHH.




http://www.mon.gov.ru MuHHCTEpCTBO 00Opa30BaHUS U HAYKU
http://www.probaege.edu.ru I[Topran Enunsrii 3x3ameH

http://www.fipi.ru [Topran ®UIN — denepanbHbI UHCTUTYT MEAArOTMYECKUX
U3MEPEHUN

http://edu.ru/index.php ®enepanpubiii nopran «Poccuiickoe oOpa3zoBaHuEe»

http://www.infomarker.ru/top8.html RUSTEST.RU - enepanbublii ieHTp
TECTUPOBAHMUS.

http://www.pedsovet.org Bcepoccuiickuit Mutepuer-Ilencoser

www.km.ru/educftionhttp://www.virtulab.net BupTyansHas nadbopatopus

http://school-collection.edu.ru enqunas KoueKIus HUGPOBLIX 00Pa30BaATEIBHBIX
pecypcoB

www.bio.lseptember.ru - razeta «buonorus» - npuiIokeHue K «1 ceHTIOps»

www.bio.nature.ru - Hay4yHbl€ HOBOCTH OHOJIOTHUU

http://www.uchportal.ru — yauTenbckuii moprain

http://ru.wikipedia.org/— pa3paboTku YpOKOB, IPE3CHTAIUH.

http://ru.wikipedia.org/ - cBOOOHAS YHIIMKIOICINA;

http:/ /bio.lseptember.ru/ - anekTpoHHas Bepcus razersbl «buosorus»;

http://www.uchportal.ru — yuurensckuit nopran (Meroauueckue pazpadoTKu Jis
YPOKOB OMOJIOTHU, TPE3CHTALINH );

http://www.uroki.net — pa3paboTKu ypOKOB, CIIEHapUU, KOHCTIEKTHI, TOYPOUHOE
TUTAaHUPOBAHHC;

http://bio.1september.ru/urok/ -Matepuanisl K ypoKy.

http://ebio.ru/ - DnexkTpoHHBIN yueOHUK «bHOTOTHSY.

DneKTpoHHOE MpuiiokeHue K yueonuky Oomas 6uonorust 10-11 knaccel aBT.

B.N.Cusornasos, U.b.Aradonosa, E.T. 3axaposa M.; JIpoda, 2012
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