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HOACHUTEJBHASA 3AIIMCKA

[Ipu pazpaboTke mporpaMmbl 10 OMOJIOTUU TEOPETUUYECKYIO OCHOBY JJISI ONPEICICHUS
MOAXO0J0B K (hOpMUPOBAHUIO COACpKaHUS ydeOHOTO mpeamera «buomorws» CoCTaBWIM:
KoHuenTyainbHbie nojioxkeHus ®I'OC COO o B3auM000OyCIOBISHHOCTH IIEJICH, COJIepIKaHMUs,
pe3ynbTaToB 00Y4YCHHS U TPEOOBAHUHN K YPOBHIO MOATOTOBKU BBITYCKHUKOB, IMTOJOKEHUS 00
o0luX MeNsiX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI
cpennero oOmero obpazoBanusi B Poccuiickoii ®enepanuu, a TakkKe TMOJOXKEHHUS O
cnerupuke OWoNOTHH, €€ 3HAYCHUH B TIO3HAHWM >KUBOM TIPUPOILI W OOCCICYCHUH
CYILLIECTBOBAHMsS  4YelioBeueckoro obmiectBa. (CoriiacHO Ha3BaHHBIM  TOJIOKCHUSIM,
OTpeIeJIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBI IO OMOJIOTHHU U €€ CTPYKTYypa.

[Iporpamma 1o Ouosioruu Ja€T MpPEACTaBICHHE O IMeisiX, 00 oOiiei cTpareruu
oOy4eHHs, BOCIUTAHUS W Pa3BUTUA OOYYAIONIMXCS CPEACTBAMU YYEOHOro MpeameTa
«buonorusi», omnpenenser o005A3aTeNbHOE MPEIMETHOE COACpPKAHUE, €ro CTPYKTYpY,
pacrpeneneHue Mo pasieliaMm U TemMaM, PEeKOMEHJIYEMYIO MOCIEN0BATEIbHOCTh W3YUYEHHS
y4eOHOTO MaTeprayia ¢ YYETOM MEXKIPEAMETHBIX W BHYTPHIIPECIMETHBIX CBS3€H, JIOTUKHU
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yJaromMnXCs.

B mnporpamMme mo OuojoruM TakKe YUYUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METAIlPEAMETHBIM U TIPEAMETHBIM pe3yjbTaTaM OO0ydeHUs B (OpMHUPOBAHUHU
OCHOBHBIX  BHUJIOB  y4eOHO-TIO3HABATEIHHOM  JCSATENBHOCTU/Y4EOHBIX  JEUCTBUI
00yJaronuXcsi M0 OCBOCHUIO COJIEPKaHUSI OMOJIOTHUYECKOT0 00pa3oBaHUsI.

B nporpamme no 6uosioruu (10—-11 kmaccel, 0a30BbI YpOBEHb) pEaIM30BaH MPUHIUI
MPEEMCTBEHHOCTH B M3yYe€HUU OWOJIOTHH, Ojarojmapss 4emMy B HEH MNpoCMaTpUBAECTCS
HaMpaBJICHHOCTh HAa pPa3BUTHE 3HAHWM, CBSA3AHHBIX C (POPMHUPOBAHUEM ECTECTBEHHO-
HAay4YHOTO MHPOBO33PEHHMS, IIEHHOCTHBIX OpPHEHTAIMA JIMYHOCTHU, HKOJOTUUYECKOTO
MBIIUICHUS, TPEACTABICHUA O 30pOBOM 00pa3e >KU3HU M OEpeKHBIM OTHOIICHHUEM K
OKpyXaromied npupoaHoit cpene. [losroMy Hapsiay ¢ u3ydeHHEM OOIIEOHMOIOTHYECKUX
TEOpHiA, a TAK)KE 3HAHUW O CTPOCHUH KUBBIX CUCTEM PA3HOTO PAaHTa U CYITHOCTH OCHOBHBIX
MPOTEKAIONMX B HHUX TMPOIECCOB B MpOrpaMMme MO0 OWOJOTUU YACICHO BHUMaHUE
WCITOJIb30BAHUIO TIOJIYYCHHBIX 3HAHUN B TOBCEIHEBHOM KWU3HH IS PEIICHUS TPUKIATHBIX

3agady, B TOM YHCIIC: HpO(I)I/IJ'IaKTI/IKI/I HaCJICACTBCHHBIX 3a001eBaHM I 4CJIOBCKA, MCIHNKO-
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TEeHETUYECKOTO  KOHCYJIbTUPOBAaHHUSA, OOOCHOBAHHMS  OSKOJOTHYECKH  I€IecO00pa3HOro
NOBEACHUS B OKpYXKAIOIIEH MPUPOJHON cpeAe, aHaidu3a BIUSHUS XO3SMCTBEHHOM
JIESITETFHOCTH Y€JI0BEKa Ha COCTOSTHHE MPUPOTHBIX M HCKYCCTBEHHBIX IKOCHUCTEM. Y CUIICHUE
BHUMAaHMS K IPHUKJIAHON HAMPABIEHHOCTH y4eOHOTO mpeaMeTa «bruoorusy mpoauKToOBaHO
HEOOXOIUMOCTBIO O00€CHeUeHHs] YCIOBUM JUIsl PEIIeHUs OHOW W3 aKTyaJbHBIX 3ajad
IIKOJILHOTO OMOJIOTHYECKOro 00pa3oBaHUs, KOTOpas mpeamnojaraet (opMUPOBaHUE Y
oOy4Jaronuxcsi CrocOOHOCTH aJaNTUPOBATHCS K U3MEHEHUSIM JUHAMUYHO Pa3BHBAIOILIETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHs 3aHUMAaeT BaxxHoe MmecTo. OHa
oOecrieunBaeT GOpMUPOBAHUE y OOYUYaIOIIMXCS MPEJCTAaBICHUI O HAYYHOW KapTHHE MUpa,
pacmmpsieT © 0000mIaeT 3HAHWS O KUBOW MpuUpojae, €€ OTIUYUTEIIBHBIX IPU3HAKAX —
YpOBHEBOI OpraHM3alli M BOJIOLWH, CO3AAET YCIOBHS AJS: MO3HAHUS 3aKOHOB YKHUBOU
npupojsl, (popmupoBaHus (GYHKIMOHATBHOM TpPaMOTHOCTH, HABBIKOB 3J0pPOBOTO U
0e3omacHoro obpasza KHW3HHU, SKOJOTMYECKOTO MBIIUICHHS, IIEHHOCTHOTO OTHOIICHUS K
KUBOM NIPUPOJIE U YEIIOBEKY.

Bonpmoe 3HadyeHWe OWONIOTHST WMEET TaKKe I PEIICHUS BOCIHTATEIBHBIX U
pa3BUBAIOIIMX 3a/lad CpeaHero oOiero oOpa3oBaHUs, COLMAIM3AIUMUA O00y4YaroIIuXcCsl.
N3yuenne Ouonornu oOecreyrBaeT ycIOBUA s (HOPMHUPOBAHMS HWHTEIUICKTYaIbHBIX,
KOMMYHUKAITMOHHBIX W WH()OPMAITMOHHBIX  HABBIKOB, JACTETHYCCKOH  KYJBTYDHI,
CIOCOOCTBYET MHTETPAIIMK OMOJIOTUYECKUX 3HAHUM C MPEJCTaBICHUSIMU U3 IPYTUX YICOHBIX
MpEeJAMETOB, B YAaCTHOCTH, (uU3ukU, XuMuu u reorpaduu. Ha3BaHHbIE TOJNIOKEHUS O
npenHa3HauYeHUH ydeOHOro mpenMera «buonorusy cocTaBWIM OCHOBY JUIsl OTPEICIICHUS
MO/IX0/I0B K 0TOOPY M CTPYKTYPUPOBAHUIO €TI0 COACPKaHUs, MPECTABICHHOTO B IIpOrpaMMme
10 OMOJIOTHH.

OT6op conepxanus yueOHoro mnpenmera «buosjorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C TO3UIMKA KYJIbTYpOCOOOPA3HOTO TMOJX0Ja, B COOTBETCTBUU C KOTOPBHIM
oOydJaronuecs: JOJKHBI OCBOWTH 3HAHUS M YMCHHMS, 3HAYUMBbIC 1T (POPMHUPOBAHUS OOIICH
KYJbTYPBI, OMPEACIAIONINE aJIeKBATHOE MOBEJICHUE YEIOBEKa B OKPYXKAIOIICH MPUPOTHOMN
cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOW KU3HU W TPAKTUYECKOH nestenbHOocTH. Ocoboe
MECTO B 3TOM CUCTEME 3HAHUM 3aHUMAIOT 3JIEMEHTHI COJIEPKAHUS, KOTOPBIE CIIY’KAT OCHOBOM

1t GOPMHUPOBAHUS MPEICTABIICHUN 0 COBPEMEHHOUM €CTECTBEHHO-HAYYHOW KapTUHE MUpa U
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IIEHHOCTHBIX OPHEHTAIUSAX JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHHU3AIMH OHUOJIOTHYECKOTO
oOpa3oBaHus.

CTpykTypupoBaHUE COACp)KaHUS Y4eOHOTO Marepuaia B MporpaMMe MO OWOJOTHU
OCYILIECTBIICHO € YYE€TOM MPUOPUTETHOrO 3HAYCHUS] 3HAHUM 00 OTJIMYUTEIBHBIX
OCOOCHHOCTSIX KMBOW TMPHUPOABI, O €€ YpOBHEBOW OpraHM3allMd U JBOJIONWU. B
COOTBETCTBHH C 3TUM B CTPYKType yueOHOro mpeameta « buosorus» BBIICICHBI CIICTYIOIIHIE
coJiepKaTeNnbHbIe TUHUM: «buonorust kak Hayka. MeToapl HAy9HOTO TIO3HaHHS», «KieTka
Kak Ouosiornueckas cucreMa», «OpraHu3Mm Kak Ouosiormueckas cucreMma», «Cucrema u
MHOTO00pa3ne OpraHuYecKOTO MHPa», «IBOJIONHS KXUBOW MPUPOIL), «IKOCUCTEMBI U
MPUCYIIHE UM 3aKOHOMEPHOCTI.

Iens m3yuenus ydeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
OOyJarONTUMUCS 3HAHUSAMHU O CTPYKTYPHO-(DYHKITMOHAJIBHON OpraHWU3aIlMH >KUBBIX CHUCTEM
pPa3HOTO paHra M MNPUOOpPETEHHWE YMEHHM WCIONb30BaTh 3TH 3HAHUS JJISI TPAMOTHBIX
JEHUCTBUN B OTHOIIEHWH OOBEKTOB JKUBOW MPHUPOIBI W PEIICHUS Pa3TUYHBIX KU3HCHHBIX
mpo0Jem.

JlocTmwkeHre Tienu u3ydeHus ydeOHoro mpeamera «buosorus» Ha 06a30BOM ypoBHE
o0ecreunBaeTCs PEeIIeHNEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYYalOIUMHUCA CUCTEMbl 3HAHUN O OUOJOTHYECKUX TEOPUSIX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MPaBHUIIaX, CIIYXKAIMX OCHOBOH 1Sl (HOPMHUPOBAHHUS
MPEJICTABICHU O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O METOJIaX HAY4YHOrO MO3HAHUS,
CTPOEHHHU, MHOTOOOPa3uu U OCOOCHHOCTSIX KUBBIX CHCTEM Pa3HOTO YPOBHSI OpraHU3aIlNH,
BBIJIAIONTUXCS] OTKPBITUSX M COBPEMEHHBIX UCCIIEIOBAaHUAX B OMOIOTHHY;

dbopmupoBaHre y 00y4aIOIIUXCS MO3HABATEIbHBIX, HHTEJUIEKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEHW B TIpoIlecce aHajau3a JaHHBIX O MYTSIX pPa3BUTHS B OWOJOTHHM HAyYHBIX
B3TJISAI0B, MJICH U TTOJAXOJA0B K M3YYCHHIO )KHBBIX CHCTEM Pa3HOTO YPOBHS OpTraHU3AIINH,

CTAaHOBJICHHE Yy OOydwaromuxcsi oOImeld KyJiabTyphbl, (YHKIIMOHAIBHOW TPAMOTHOCTH,
pa3BUTHEC YMECHHUI OOBSCHATHh M OLICHUBATh SBJICHUS OKPYKAIOIIETO MHpPa KUBOW MPHUPOJIBI
Ha OCHOBAHWH 3HAHUU U OTBITA, TIOJYUYCHHBIX PU U3YUECHUU OMOJIOTUH;

dbopmupoBaHre y 00y4aIOMUXCS YMEHUN WILTIOCTPUPOBATH 3HAUYECHHUE OMOTOTHYECKUX
3HAHWH B MPAKTUYECKON IEATEIHLHOCTH UYEJIOBEKA, Pa3BUTHH COBPEMEHHBIX METUITUHCKHX

TEXHOJIOTHI U arpoOMOTEXHOIOTHH;



BOCITUTAaHNE YOEXKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM KHUBOW MPHUPOJIBI,
HEOOXOIUMOCTH OEpeXHOr0 OTHOIIEHUS K HeW, COOMIOAEHUS STUYECKUX HOpM TIpH
MIPOBEICHUH OMOJIOTMYECKUX HCCIICIOBAHMI;

OCO3HAHME IEHHOCTH OMOJIOTMYECKUX 3HAHWUW JJIS TIOBBIIIICHUST YPOBHS SKOJOTHIECKOMN
KYJbTYPBI, JUIsl (POPMUPOBAHUSL HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHHUI B MOBCEAHEBHOW >KU3HU JJI OLICHKU
MOCJIEJICTBUNA CBOEH JIEATENLHOCTH 0 OTHOIICHHUIO K OKpY)Karouieh cpene, COOCTBEHHOMY
3J10pOBbIO, 00OCHOBAHUE U COOTIOZCHUE MEP MPOPUIAKTUKH 3a00JIEBaHUN.

B cucreme cpennero oomiero oOpazoBanusi «buonorus», mzydaemas Ha 06a30BOM
YpOBHE, SIBJISIETCS 00s3aTEeNIbHBIM YYEOHBIM MPEAMETOM, BXOJSAIIUM B COCTaB MPEIMETHON
obnactu «EcTecTBEeHHO-HAYYHBIE PEIMETHIY.

Jlns u3ydeHust Ouojorur Ha 0a30BOM YpOBHE CpEeAHETro o00IIero oOpa3oBaHUS
orBonutcsa 68 yacos: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kiacce — 34 vaca (1 yac

B HEJIETIO).

COAEPKXAHUE OBYUYEHUSA

10 KITACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U JPYTUMHU
€CTEeCTBEHHBIMU Haykamu, ¢uiocoduei, ITUKOU, ICTETUKON u mpaBoMm. Posb Ouosoruu B
(dhopMHUpPOBaHUM COBPEMEHHOM HAYyYHOU KapTHHBI MUpa. CucTeMa OMOJIOTUYECKUX HaYK.

Metoasl TO3HAHUS KUBOW MPUPOALI (HAOIIOACHUE, OKCIEPUMEHT, OINHUCAHUE,
n3MepeHue, Kiiaccuukalys, MoJeTMpoOBaHUEe, CTATUCTHYECKAst 00pabOTKa JaHHBIX ).

JdemoHcTpanuu:

[Toptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTOo/ b TO3HAHMS JKUBOU TPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHE PadoThI:

[IpakTuyeckas pabora Ne 1. «Vcmosib30BaHHME PA3IUYHBIX METOJOB TNPU H3YYECHUU

OHOJIOTHYECKUX OOBEKTOBY.



Tema 2. ZKusBble cucTeMbl 1 HX OPraHU3aLMs.

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHusi ouonoruu. OTInYue >KUBBIX
CHUCTEM OT HEOPTraHUYECKOU MPUPO/IBL.

CpoiicTBa OuocucTeM H HUX pa3HOoOOpa3we. YPOBHU OpraHu3allid OHUOCHCTEM:
MOJICKYJIAPHBIMA, KJIETOYHBIA, TKAHEBbIA, OPTraHU3MEHHbBIM, MOMYJISALMOHHO-BUIOBOM,
HKOCUCTEMHBIH (OMOTEOLIEHOTHUECKUI), ONOC(EPHBIIA.

JdeMoHcTpanuu:

Tabnuupbl 1 cxembl: «OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3allUMU KUBOU
IPUPOIBD».

O6opynoanue: Mmojenb moJiekyibl JJHK.

Tema 3. XumMmn4yecKkuii COCTaB U CTPOCHHE KJIETKH.

XUMHYECKHM  COCTaB  KIETKH. XUMHYECKHE  JJIEMEHThI:  MAaKpPOAJIEMEHTHI,
MHKpPO3JIEMEHThL. Boia 1 MuHEpaibHbIE BELIECTBA.

DyHKIAA BOJBI U MUHEPAIBHBIX BEUIECTB B KJETKe. llogaepkaHne OCMOTHYECKOTO
Oaanca.

benku. CoctaB u cTpoeHue O€IKOB. AMHUHOKHCIOTBI — MOHOMEpPBI OEJIKOB.
He3zamennmbple ©u 3aMEHUMBIE AMHHOKHUCIOTBI. AMHWHOKHUCIOTHBIA COCTaB. Y pPOBHHU
CTPYKTYpbl O€ITKOBOW MOJEKYJbl (IepBUYHAS, BTOPWUYHAS, TPETHUYHAS W YETBEPTHUUHAS
CTPYKTypa). XUMHUYECKHE CBOICTBA OeNKoB. bruosornueckue pyHKIuM OEIIKOB.

depMeHTHl — Ononornyeckue karanuszaropbl. CTpoeHue ¢epMeHTa: aKTUBHBIN IIEHTP,
cyoctpatHas cnenupuuHocts. Kodepmentsl. Buramunpl. Otianuus QepMEeHTOB OT
HEOPraHMYECKUX KaTaIu3aTOPOB.

VYrneBonpl: MoOHOcaxapunabl (TIOKo3a, pubo3a u  Je30Kcupu003a), Arcaxapuibl
(caxapo3za, JakTOo3a) W Mojucaxapuibl (Kpaxmai, TJIMKOTEH, Iejutoio3a). buosnorndyeckue
(GyHKLIMH YTIIEBOJOB.

Jlumuapl: Tpurauuepuasl, Gochomunuasl, crepouabl. [ uapodribHO-ruAPOodhoOHBIC
cBoiicTBa. buonornueckue ¢pyHkuuu aunuaoB. CpaBHEHUE YTJIEBOJOB, OEIKOB U JIMITUIOB
KaK UICTOYHUKOB YHEPTHH.

Hyxnennoseie xucnorel: JJHK m PHK. Hyxkneotuael — MOHOMEpB HYKIEMHOBBIX
kucioT. Crpoenne u ¢ynkuuu JHK. Crpoenne um ¢dynkuuu PHK. Bugst PHK. AT®:

CTpOoeHHE U QYHKIHUH.



IMutonorus — Hayka o kinerke. KnetouHnas teopust — npumMep B3aMOJEHUCTBUS UIEU U
(akTOB B HAYYHOM MO3HAHUU. METO/ bl U3yUEHHUS KIETKH.

Knerka kak mnemoctHas >xuBast cuctema. OOmue MpHU3HAKKA KIETOK: 3aMKHYyTas
HapyxHas memOpana, moniekynbl JIHK xak renernueckuit anmapart, cucreMa CMHTe3a Oeska.

Tunel KJIETOK: JyKapuOTHYEcKas U MpokapuoTruyeckas. OCOOEHHOCTH CTPOCHUS
poKaproTHdecKkor kieTku. Kierounas crenka Oakrtepwit. CTpoeHHE 3SYKapHOTHYECKOMN
kJeTki. OCHOBHBIE OTIUYMS PACTUTENHLHOM, )KUBOTHON U TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBhl KJIETOK — KJIETOYHAs! CTEHKA, MIMKOKAJIUKC, UX (HYHKIIMH.
[InazmaTudeckass memOpana, e€ cBoiicTBa W (¢yHkuH. LluTommasma u e€ OpraHOUIBI
OpnomemOpannbie  opradounsl  kierku: OIIC, ammapatr Tonblku,  JTM30COMBI.
[lomyaBTOHOMHBIE OpraHOMIbI KJIETKH: MHTOXOHJpHUH, Iuactuabl. IlpoucxoxaeHue
MUTOXOHJpHUN U Tiactua. Bunel mnactun. HememMOpanHble opraHOH bl KIETKU: pHOOCOMBI,
KJICTOYHBI LIEHTP, LEHTPUOJIM, PECHUYKH, XKIyTUKH. DYHKIMM OPraHOWJOB KIIETKH.
Bxirouenus.

Snpo — perynaropHblii ueHTp Kietku. CrpoeHue szpa: saepHas 000J04Ka,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEIECTB B KIIETKE.

JdemoHcTpanuu:

IToptpets: A. JleBenryk, P. I'yk, T. llIBann, M. nelinen, P. Bupxos, /x. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbel:  «PacrpenenieHue XMMUYECKHMX DJJIEMEHTOB B HEXHWBOM MPUPOIEH,
«Pacnpenenenue XUMHUYECKUX 3JIEMEHTOB B JKUBOIM MPUPOJIEN.

Tabmumpst u cxemsl: «llepuoanueckas TabauIa XMMHUECKUX 3JIEMEHTOBY», «CTpoeHHe
MOJIEKYJIbI BOAbDY, «buocunte3 Oenka», «CTpoeHue MoJeKyabl Oenkay, «CrpoeHue
dbepmenTay, «Hyxnennosble kuciotel. JIHK», «Ctpoenue monexkynsl AT®», «CtpoeHue
AYKapUOTUYECKON KIETKN», «CTpoeHHe >KMUBOTHOW KIETKW», «CTpOeHuE pacTUTEIbHON
KIIETKN», «CTpOEHHE TPOKAPUOTUUYECKON KIETKN», «CTpoeHUE sApa KIETKN», «YTIIEBOABDY,
«JInmmaeny.

O6opynoBaHue: CBETOBONH MHKPOCKOI, 000OpyAOBaHHUE JUIsl TTPOBEACHUS HAOIIOCHUH,
U3MEPEHUM,  DKCIEPUMEHTOB,  MHUKpPOIpENapaTrbl  pPaCTUTEIbHBIX,  JKUBOTHBIX U

OaKTepHaTbHBIX KIIETOK.



JlabopaTopHble M mpaKkTHYecKHe PadoThbI:

JlabopatopHast pabora Ne 1. «M3yyeHue KataauTUYECKONH aKTUBHOCTU (PEpMEHTOB (Ha
MIPUMEPE aMIJIa3bl WIIM KaTalasbl)y.

Jlabopatopuast pabora Ne 2. «M3yueHue CTpOeHUS KIETOK PACTCHHM, KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpEnapaTax U X ONMUCAHUEY.

Tema 4. ’KusHenesTeIbHOCTb KJIETKH.

OO6MeH BemecTB, WIM MeTaboau3M. AcCUMUISALIMS (IJIaCTUYECKU OOMEH) u
JTUCCUMUIISIIUS (PHEPreTUYECKUd 0OMEH) — JIB€ CTOPOHBI €IMHOIO Ipoliecca MeTaboIn3Ma.
Ponb 3aK0HOB COXpaHEHUs BEIIECTB U SHEPTUHU B TIOHUMAHUHU METa00IM3Ma.

Tumnber oOMeHa BelecTB: aBTOTPOQHBIN U rerepoTpodHsbIii. Posib pepmeHTOB B 0OMEHe
BEIIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®otocunte3. CBetoBass W TemHOBas (a3bl (orocuHTe3a. Peakuum doTocuHTE3A.
OddextuBHOCTh PoTOCHMHTE3a. 3HadeHUEe (OTOCHHTE3a i >KU3HM Ha 3emuie. Brushue
yC0BUH cpeibl Ha (POTOCUHTE3 U CLIOCOOBI MOBBIIICHUS €0 MPOYKTUBHOCTH Y KYJIBTYPHBIX
pacTEHUN.

XeMocHuHTe3. XeMOCUHTE3UPYIoIKe OakTepuu. 3HaUeHUE XEMOCUHTE3a JJI KU3HU Ha
3emie.

OHepreTUueckuii oOMeH B KJEeTKe. PacrieruieHne BelecTB, BbIICICHUE U
AKKyMYJIUPOBaHUE DHEPrUU B KIETKE. OTambl JHEPreTMYecKoro oOMeHa. [nukoius.
bpoxenne wu ero Bumael. KuciopogHoe OKUCIEHHE, WIA KIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunpoBanne. IPHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHa.

Peakuun marpuunoro cunte3a. ['enernueckas umHbopmamus u JIHK. Peanmuzanus
reHeTH4eCcKor nHpOopMaIiK B KiIeTKe. [ eHeTuuecKkuil Ko U ero cBOMCTBa. TpaHCKPHUIITUS —
matpuusblii cuHTe3 PHK. Tpancmsaumsa — OuocuHTe3 Oenka. OTambl TpPaHCISLHUU.
KoaupoBanue amuHokucior. Ponb pubocoM B OMocuHTe3€e Oenka.

Hexnerounsie ¢dopmbl ku3Hu — Bupychl. Mctopuss oTkpeiTus BupycoB (1. U.
NBanoBckuit). OCcOOEHHOCTH CTPOCHHUS W KU3HEHHOTO IIMKJIa BUPYCOB. bakTepuodarmu.
bosie3nn  pacreHui, JKMBOTHBIX W  YEJIOBEKAa, BbI3bIBAEMBIE BUpyCaMH. Bupyc
ummyHoaeduiuta yenoeka (BUY) — Bo3Oymurens CIINa. OOpatHas TpaHCKPUMIIHUA,
peBepTasza u unrerpasa. [Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpanuu:



IToptpetsr: H. K. Konsnos, /I. . Usanosckui, K. A. Tumups3es.

Tabmuupt u  cxembl: «Tunel nutanus», «Mertabomuzm», «MUTOXOHAPUDY,
«HepreTuyeckuii oomen», «Ximopormiacty, «Dorocuntesy», «Ctpoenue [JHK», «Ctpoenue
U (QYHKIMOHUWpOBaHHE TeHa», «CuHTe3 Oenka», «['eHernyeckuit Kom», «Bupyce,
«bakrepuodarn», «Crtpoenune u xu3HeHHbIM 1Mk Bupyca CIIWMla, OGaxrepuodaray,
«Permmkanusa JTHK».

Oo6opynoanue: moaenu-anmkanuu «Y nsoenue JIHK u tpanckpunuusy», «buocunres
oenkay, «CTpoeHue KIeTKn», Mojienb cTpykTypbl JTHK.

Tema 5. Pa3MHOkeHUe 1 HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounslif 1MKI, WIK KU3HEHHbIM LUK KieTku. MHTepdaza u muto3. I[Iporeccsl,
nportekatomue B uHTepdasze. Perumkanus — peakuust marpuydoro cunreza JJHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIM Ha0Op — KapUOTHIL. JIUIJIOMIHBIN U TalJIOUIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuiel. [luTonornuyeckue OCHOBBI PAa3MHOXKEHHS W HMHIUBHAYaJIbHOTO
Pa3BUTHUS OPTraHU3MOB.

Henenue kietkn — muto3. Cramuu muto3a. IIporecchl, MpoucxXoasmye Ha pa3HbIX
CTagusIX MHUTO3a. BHOIOrnueckuii CMBICI MUTO3A.

[Iporpammupyemasi ruOeIb KJIETKH — arlonTo3.

@®opMbl pa3MHOXKEHHS OpraHuU3MOB: Oecrmoyioe u TosoBoe. Buawsl OGecmosnoro
pPa3sMHOXKEHUA:  JIEJICHUE  HAJIBOE,  IOYKOBAHME  OJHO- W  MHOTOKJIETOYHBIX,
criopooOpa3oBaHMe, BEreTaTUBHOE  pa3MHOXeHUEe. VCKycCTBEHHOE — KIIOHHPOBAHHE
OPTraHU3MOB, €0 3HAYEHUE ISl CEIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECTIOJIOTO.

Meito3. Ctaguu Mmeiio3a. Ilporeccol, mpoucxosiiue Ha ctaausix meinosa. [loBenenue
XpoMmocoM B merno3ze. Kpoccunrosep. bruosornyeckuii CMbICH U 3HaYEHHE MEN03a.

I'amerorenes — mporecc oOpa3oBaHUs TMOJOBBIX KJIETOK Yy JKUBOTHBIX. IlojoBBIC
KEJIe3bl: CEMCHHUKM W sSudHUKH. OOpa3oBaHWE W Pa3BUTHE TMOJIOBBIX KIETOK — TraMeT
(cmepmaro3ou, SIUIEKIETKAa) — clepMaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHUS
SIMIIEKJIETOK U criepMaTo3ou1oB. OmnoaorBopenue. [lapTeHorenes.

NunuBunyanbHoe pa3Butue (OHTOTeHE3). DMOpHOHAIBLHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl SMOPUOHATILHOTO Pa3BUTHS Y MO3BOHOYHBIX YKMBOTHBIX: APOOJIEHUE, TacTPYJIsIIus,

opraHorene3. llocTamMOpuoHanbHOE pa3BuTHE. THMBI MOCTAIMOPUOHATHLHOTO PA3BUTHUS:
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npsiMoe, HEempsiMoe (JTMYMHOYHOE). BiusiHue cpensl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pasButrue pacteHuil. OHTOT€HE3 LBETKOBOIO PACTEHHUA: CTPOCHHE CEMEHH,
CTaJuy Pa3BUTHS.

JdeMoHcTpanuu:

Tabmuupl u cxeMbl: «@OpMbI Pa3MHOKEHUSI OPTraHU3MOBY, «JIBOITHOE OILTOIOTBOPEHHE
y LBETKOBBIX pacTeHui», «BereraTmBHOe pa3MHOXEHHE pacTeHUW», «J/leneHue KieTku
OakTepuit», «CTpoeHHE MOJNOBBIX KIETOK», «CTpoeHne XpoMocoMbl», «KiieTouHbIl UKD,
«Permmukanusa IHK», «Muto3», «Menos», «Ilpsamoe u Henpsimoe passutue», «l'amerorenes
y MIICKOIIMTAIOIINX U YeJIOBeKa», « OCHOBHBIEC CTaJUN OHTOI'€HE3a».

O6opynoBaHue: MUKPOCKON, MUKponpenapaTel «CnepMaTo30U/ibl MIEKOIUTAIOLIETO»,
«Slineknerka Miuekonuraromero», «KapruokmHes B KJIETKaxX KOpPEIIKa JIyKa», MAarHUTHas
Mojenb-anmukanus «/lenenne knerkn», moaens JJHK, moaens meTadaznoil XxpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PA0OTHI:

JIaGoparopHas pabota Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JyKa
Ha FOTOBBIX MHUKPOIIPEIIAPATAX).

JlaGopatopHass pabota Ne 4. «l/3yueHHe CTPOEHHUSI MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHetuku. Mcropus pasButvs reHeTHKU. Posib murtosioruu u
SMOpHOJIOTUN B CTAHOBJEHMM TE€HETHKU. BKilag poccuiickux M 3apyOeXHbIX YUEHBIX B
pa3BUTHE TE€HETUKU. MeToapl TEHETUKH (TMOPHUIIONOTMYECKUH, IUTOT€HETUYECKUM,
MOJIEKYJIIDHO-TEHETUYECKHU).  OCHOBHBIE  TI'€HETHYECKHME  NOHATUA. | eHeTndeckas
CHUMBOJIMKA, UCITOJIb3YEMAs] B CXEMAX CKPEIINBAHUN.

3aKOHOMEpPHOCTM  HACJE€AOBaHWsA MPU3HAKOB, ycTaHOBIEeHHBle [. Menaenem.
MoHoruOpuiHOe CKpenMBaHue. 3aKOH €auHO0-00pa3usi THOPUIOB IIEPBOTO ITOKOJICHHMS.
[IpaBuio AOMHMHUpPOBaHWA. 3aKOH pPAaCUICIUIEHUS NPU3HAKOB. | MMOTE3a YHMCTOTHI TaMET.
ITonHOE M HENONIHOE TOMUHUPOBAHUE.

JurnbpuaHoe CKpeuMBaHUE. 3aKOH HE3aBUCHMOIO HAcJEJIOBaHUS TPU3HAKOB.
[{uTroreneTnyeckre OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUS. AHAIM3UPYIOILEE CKPEIIBAHUE.

Hcnonb3oBaHue AHAJIMBUPYIOUICTO CKPCIIUBAHUA OJISI OIIPCACIICHUA I'CHOTHUIIA 0Cco0M.
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CuemsieHHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana mno CcuEMIEHHOMY
HacJEJO0BaHUIO TeHOB. HapyllieHue cuernsieHrs reHOB B pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTH. | eHeTMUEeCKuE KapThl.

I'eneruka nosia. XpoMOCOMHOE OMPEICNICHHE M0J1a. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHble OopraHu3Mbl. HaciienoBanue Nnpr3HAKOB, CIEMJIEHHBIX C
TIOJIOM.

N3meHunBoCTh. BUABI M3MEHUMBOCTU: HEHACIEIACTBEHHAss M HaclIeACTBeHHas. Poib
Cpelbl B HEHACIEACTBEHHOM W3MEHUYMBOCTH. XapaKTEPUCTHUKAa MOAUPUKAIUOHHOM
W3MEHUYMBOCTH. BapranmoHHbIA psil M BapualMoOHHAs KpuBasd. Hopma peakuunu npusHaka.
KonnuecTBeHHbIE M KAuyeCTBEHHbIE NPU3HAKM M HUX HoOpMa peakuuu. CBolcTBa
MOJU(PUKAIIMOHHOW U3MEHUYUBOCTH.

HacnenctBennas, wiam  TEHOTUNMYECKAs,  U3MEHYUBOCTD. KomOunatuBHas
M3MEHYMBOCTh. MeH03 U TMOJOBOM MpOIleCC — OCHOBA KOMOWHATHBHOW W3MEHYHUBOCTH.
Mytanonnass u3MeHuuBOCTh. Knaccudukamuss wmyTainui: TEeHHBIE, XPOMOCOMHBIE,
reHoMHble. YacToTa ¥ MpUYuHbBl MyTanuil. MyTtarensnbie (akTopbl. 3aKOH TOMOJOTHYECKUX
PAIOB B HAacJeACTBEHHOM n3MeHunBocTH H. M. BaBuiosa.

BuesnepHas HacIeCTBEHHOCTh U U3MEHYHUBOCTb.

I'enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJIbI T€HETHUKH YEJIOBEKa:
TE€HEAJIOTUYECKUM, OJU3HEIOBbIN, HUTOTEHETUYECKUH, OMOXUMUYECKUH, MOJEKYJISPHO-
reHeTnyeckuii. COBpeMEHHOE OMpEe/IeJICHHEe T'eHOTUIIA: MOJIHOTEHOMHOE CEKBEHHPOBAHMUE,
TCHOTUIIMPOBAaHUE, B TOM 4Hcie ¢ momolnsio [111P-ananmu3a. HacineacTBennsie 3a00eBaHus
YyeJjoBeKa: TeHHble OoJie3HH, OO0JIE3HM C HACJIEACTBEHHOW MPeApacloIOKEHHOCTHIO,
XpoMocoMHbIe Oosie3Hn. ComaTHYeCKue U TeHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHnmnel  310poBOTO  O0Opasza JKU3HU, AUATHOCTUKHU, NTPOPUIAKTHUKA U  JICUCHHS
reHeTUYeckux  Oose3Hel.  MeauKo-TeHEeTHYeCKOoe  KOHCYJbTHPOBaHUE.  3HAUYCHHUE
MEJUIIMHCKOW TEHETUKH B TPENOTBPAIICHHH U JICYCHHH TEHETHYECKUX 3a00JIeBaHUIN
YEJI0BEKA.

JdemoHcTpanuu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-

Pecosckuii, H. . BaBuios.
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Tabmuupr u cxembl: «MOHOTrMOPHIHOE CKpPEUIMBAaHWE W €ro LHUTOreHETHYeCKas
OCHOBa», «3aKOH PACIICIUIEHUS U €r0 HUTOINEHETUYECKask OCHOBA», «3aKOH YUCTOTHI TAMETY,
«/lurnbpunnoe ckpernuBanuey», «lluTomornyeckne OCHOBHI JUTHOPUAHOTO CKPEIIMBAHUSY,
«Menos», «B3auMOAENUCTBUE aJUIENIBHBIX TE€HOB», «[ eHeTMdecKne KapTel pacTeHUH,
KUBOTHBIX U YeJOBEKa», «['eHeTrka momna», «3aKOHOMEPHOCTH HACJIEIOBAHUS, CLETUIEHHOTO
c mnonom», «Kapuotunsl yenoBeKa W KUBOTHBIX», «Buasl HW3MEHUMBOCTHY,
«MoaudukanmonHas U3MeHUMBOCTbY, «HacnenoBanue pesyc-daktopay, «l eHeTuka rpynn
KpoBW», «MyTalmoHHass U3MEHUYUBOCTbY.

ObopynoBanue: MoJenu-anuInKaun «MoHorubpuaHoe ckpeuuBanuey, «Hemomxoe
JTOMUHHUpPOBaHUE», «Jurudpuanoe ckpemmBanuey, «llepekpéct XpoMocoM», MUKPOCKOI U
Mukpornpenapar «Jlpo3zopuna» (Hopma, MyTanuu (GOpMbI KpPbUIBEB M OKpPAaCKH Tela),
repbapuit «['opox moceBHOI».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlabopatopHass pabora Ne 5. «/3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO H
JTUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETapaTax».

Jlabopatopnas pabora No 6. «M3yueHne MOAUPUKAIMOHHON H3MEHUYUBOCTH,
MMOCTPOCHUE BAPUALMOHHOTO PSJa U BAPUALIMOHHOM KPUBON».

Jlabopatopnass pabora Ne 7. «AHanmu3 wmytanmuii y Apo3ouiibl Ha TOTOBBIX
MUKpOIpenaparax.

[Tpaktuueckas padota Ne 2. «CocTaBiieHue U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexiiusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak Hayka M IMpolecc. 3apoxKIACHUE CEJIEKIIUU U ToMecTuKanus. Yuenue H.
. BaBusoBa o 11eHTpax MPOUCXOXKICHUS K MHOTO00pa3usi KyJbTypHBIX pacTeHui. LleHTpsI
MPOUCXOXKJICHUS TOMAIIHUX KUBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METObI CeNeKIMU. MaccoBbIi U MHAUBUAYAJIbHBIA OTOOPHI B CEIEKIIUU
pacTeHud M KUBOTHBIX. OneHka »sKcrepbepa. bBIIM3KOPOACTBEHHOE CKpEIIMBAaHUE —
uHOpuauHr. Yucras nuaus. CkpenuBaHue 4YUCThIX JUHUN. ['erepo3uc, wim THOpuUIHAS
cuna. HepoactBenHnoe ckpemmBanue — aytOpuaudr. OtnanéHHas TtuOpuausanus u e€
ycnexu. MCKyCCTBEHHBI MyTareHe3 W IMOJIy4eHHE NOJIMIIONI0B. [[OCTHIKEHHS CeleKUuu

paCTeHHﬁ, JKMBOTHBIX U MUKPOOPIraHnu3MOB.
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buotexHonmorus kak OTpacib MPOU3BOJACTBA. [ €HHAs WHXKEHEpHUs. ODTamnbl CO3JaHUS
pexoMmOuHanTHOM JIHK u Tpancrennbix opranusmoB. Kinerounas unxeHepus. Kierounsie
KYJIBTYPBL. MHuKpOKIOHaIBHOE pa3sMHOXKEHUE pacTeHui. Kionnposanue
BBICOKOTIPOJAYKTUBHBIX CEILCKOXO3SIICTBEHHBIX OPTraHU3MOB. JKOJIOTUYECKHE U ATUUYECKHUE
npo6iembl. [MO — reHeTrdecku MOIU(PUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

IToptpetsl: H. 1. BaBuiios, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. 1BaHOB.

Tabnuubl u cxeMbl: kKapTa «LleHTpbhl MPOUCXOXKIAECHUS U MHOT000Opa3vs KyJIbTYPHBIX
pactenui», «llopombl JOMamIHMX JKUBOTHBIX», «CopTa KYJIbTYpHBIX PACTEHHII»,
«Otnanénnas rubpuauzanus», «Padotel akamemnka M. @. MBanoBay, «llomurmmounausy,
«OOBEKTHI OMOTEXHOJOTUM, «Kierounsrie KYJIBTYPBI " KJIOHUPOBAHHUEY,
«KOHCTpyHpOBaHHUE U IEPEHOC TE€HOB, XPOMOCOM.

O6opynoBaHue: MYJISDKU TJI0JI0B U KOPHEIIONOB JTUKUX (POPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035UCTBEHHBIE PACTCHUSY.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Oxckypeust «OCHOBHBIE METOJIBI U JJOCTUKEHUS CEJICKIIMM PACTEHUN U KMUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIINIO, INIEMEHHYIO (PepMYy, COPTOUCIIBITATEIbHBINA YYaCTOK, B TEIIINYHOE

X035IUCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA UITU HAYYHOTO IIEHTPA)».

11 KITACC

Tema 1. DBoIOLMOHHAS OMOJIOTHS.

[IpeanochbuUIKM BO3HUKHOBEHHS YBOJIIOIMOHHON TEOPHH. DBOJIIOIMOHHAS TeOpUst U e&
MeCTO B OMoJ0oTHH. BiusHIE 3BOTIOIMOHHON TEOPHH HA Pa3BUTHE OMOJIOTHH U IPYTHUX HayK.

CBuaerenbcTBa 3BOJIONMM. [1aICOHTOIOTHYECKHE: TTOCICAOBATEILHOCTD TOSIBICHUS
BHUJIOB B TAJICOHTOJIOTMYECKOW JIETOMHCH, TepexoaHbie ¢Gopmbl. buoreorpaduueckue:
CXOJICTBO M paznuuue ¢payH u (Jaop MAaTEPUKOB U OCTPOBOB.

OMOpPHOIOTHYECKHE: CXOJICTBA U Pa3Inyusi SMOPHOHOB Pa3HBIX BUOB MO3BOHOYHBIX.
CpaBHHTEbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJTIOTMYHBIC, PYAUMEHTApPHBIC OPTaHBI,
aTaBU3MbIL. MOJIEKYJIIPHO-OMOXMMHYECKUE: CXOJCTBO MEXaHM3MOB HACJICICTBEHHOCTH H

OCHOBHBIX META00JMIECKUX HYTef/'I Y BCEX OPraHnu3MoOB.
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OpomonnonHas teopuss Y. JlapBuHa. IlpeanocbulkM BO3HUKHOBEHHS J1apBUHHU3MA.
JIBWKyIllMe CHJIBI HBOJIONMU BUAOB 1o JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE IMPH
OTPaHUYEHHOCTH PECypCOB, HEOMpeIesEHHAs M3MEHYMBOCTh, 00pb0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunretuueckas teopust 3BomoIu (CTI) u €€ OCHOBHBIE TOJIOKEHHUS.

MukposBomonus. [lonynsuus kak equHUIA BUAA U 3BOJIOLIHMH.

JBrokymye cuiibl ((pakTopbl) 3BOJIOLMK BUAOB B MpUpoJe. MyTallMOHHBIN Hponecc u
KOMOWHATUBHAs W3MEHYMBOCTh. [lomymnsiuiuoHHBIE BOJHBI U Jpeid reHoB. M3omsmus u
MUTpaLHs.

EctecTBeHHbIll 0TOOp — Hampapistomuid gaktop 3Bosonuu. MopMbl €CTECTBEHHOTO
otbopa.

[Ipucnoco0NeHHOCTh ~ OpPraHM3MOB  Kak  pe3yabTar  sBodtouuu.  lIpumepsl
PUCTIOCOOIEHUN y OpraHu3MoB. ApoMop(d03bl U UANO-aAANTALUH.

Bun u BupooOpaszoBanue. Kputepun Buma. OcHOBHbIE (OPMBI BHA000pa30BAHMS:
reorpauueckoe, 3K0JI0rHuecKoe.

MaxkpoaBoutorusa. @opMbl 3BOJIIONUA: (UiIeTUYECKas, TUBEPTeHTHAsI, KOHBEPreHTHAas,
napauienbHas. HeoOpaTuMoCTh 3BOJTIOLHH.

[IpoucxoxaeHne OT  HECNEUMAIM3UPOBAHHBIX  INpeakoB.  [Iporpeccupyromas
cnenuanu3anvsa. AJanTuBHas pagualus.

JdemoHcTpanuu:

[Toptpetst: K. JIunneit, XK. b. Jlamapk, Y. {apsun, B. O. Koanesckuii, K. M. bap, O.
I'ekkens, ®. Mroiutep, A. H. CeBepuios.

Tabmuubr u cxembl: «Pa3BuTHEe OpraHMyeckoro Mupa Ha 3emiie», «3apoiabIIIn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «@PopMbl OOpbOBI 32 CYLIECTBOBAHUEY,
«EctecTBeHHBIM 0TOOPY», «MHOroo6pasue copToB pacTeHui», «MHoroobpasue Mnopoa
KUBOTHBIX»,  «llomymsmumy,  «MyTallMoHHasT  U3MEHUYHUBOCTH»,  «ApoMopdo3bi»,
«Mnnoananrtanumny, «O01mas nerevepauus», «IBuwxyime cuisl 3Boonuny», «Kapra-cxema
MmapripyTa nyremectus Y. Jlapsunay, «bopn0a 3a cymectBoBanuey, «lIpucmocobieHHOCTh
opranusmoBy, «I'eorpaduueckoe Bu1000pa3oBaHmue», « IKOJIOTHIECKOE BUO0OPA30BAHUE.

O6opynoBaHue: KOJIJIEKIMS HACEKOMBIX C PAa3IMYHbBIMKU THUIAMU OKpacku, Habop

IJI040OB KW CCEMsSH, KOJIICKIOUA «HpI/IMepBI 3allIUTHBIX HpI/ICHOCO6HeHI/Iﬁ Y KHUBOTHBIX»,
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Mozenb «OCHOBHBIE HAIPaBJICHUS SBONIONHUN», 00BbEMHas Mojaenb «CTpoeHHEe TOJIOBHOTO
MO3ra MO3BOHOYHBIX).

buoreorpaduyeckass kapta mupa, KoueKuus «DopMbl COXPAaHHOCTH HCKOMAEMBIX
KUBOTHBIX M pacTeHUi», wmonenb ammmkanus «llepekpéct XpoMocom», BIaXKHBIE
npenapathbl «Pa3BuTre HacekoMoroy, «Pa3BuTue narymkuny», Mukponpenapar «pozoduia
(HopMma, MyTanuu (POPMBI KPHLIIHEB U OKPACKHU TEIa).

JlabopaTopHble U NpaKkTHYECKHE PadOThI:

JlabopatopHas pabota Ne 1. «CpaBHeHuEe BUOB IO MOPHOIOTHUECKOMY KPUTEPHUIO».

Jlabopatopuass pabora Ne 2. «OmmcaHue TPUCTOCOOJICHHOCTH OpraHW3Ma H €€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KU3HU Ha 3emuie.

JloHaydHbIE  TPEACTABICHUS O  3apOXKACHUM  JKW3HUA. HaydHble  rumoressl
BO3HUKHOBEHHUSI >KM3HM Ha 3emiie: aOuOreHe3 U NaHcnepMusi. XUMHUYECKas HBOJIIOLIUSL
AOUOTeHHBI CUHTE3 OPraHUYECKUX BEIICCTB M3 HEOPTraHUYECKUX. DKCIEPUMEHTATHLHOE
NOJTBEPXKJICHUE XUMUYECKOW »Botounu. HauanbHble 3Tanbl OMOJIOrMYECKOM 3BOJIOIMH.
I'unoreza PHK-mupa. @®opmupoBaHue MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHUE
npoTtokneTku. [lepBble KieTkn U ux 3Bosmonus. POpMUPOBAHUE OCHOBHBIX TPYHIT KUBBIX
OpPraHHU3MOB.

Pa3zgutne xwm3Hm Ha 3emne no spaMm M nepuomaM. Karapxen. ApxeHckas H
nmpoTepo3oiickas dpel. Ilameosolickas »pa U €€ THEepHoMbl: KeMOPHUMCKUM, OPJTOBUKCKHH,
CUJIyPUHCKNN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3so30¥icKas apa U €€ NIEPUOIBL: TPHACOBBIN, IOPCKUIM, METIOBOM.

KaliHo3olickas 3pa u €€ nepruopl: MajIeOreHOBBIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTUKa KJIMMaTa U NeoJOTHYecKuX npoueccoB. OCHOBHBIE 3TAIbl IBOIIOLHAH
PACTUTENBHOTO U KUBOTHOTO MHUpa. ApoMop(o3bl Yy pacTeHUil U KUBOTHBIX. [losiBneHue,
pacuBeT U BEIMUPAHUE IPYIII KUBBIX OPraHU3MOB.

CucremMa  OpraHM4Yeckoro wmupa Kak  oOTpaxeHue sBoirouud. OCHOBHbIE
CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

OBOJIOLMST  4YeJIOBEKa. AHTpPOIIOJIOrMS Kak Hayka. Pa3Burue npencTraBieHHd O
MIPOUCXOKICHUHN 4YeNoBeKka. Meroabsl u3ydyeHus aHTpornoreHe3a. CXOIcTBa W pasivyuMs

YyeJIoBeKa 1 JKUBOTHBIX. CHCTEMaTHYECKOE TTOJIOKESHHUE YEI0BEKA.
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JBwxymue cuibl (pakTopsl) aHTpomoreHe3a. HaciencTBeHHass W3MEHYMBOCTh U
€CTECTBEHHbIN 0TOOp. OOuIeCTBEHHBI 00pa3 >KW3HU, H3rOTOBIEHUE OpYyAUN Tpyaa,
MBIIUICHUE, PEUb.

OCHOBHBIEC CTaJUU U BETBU BOJIIOIUM YEJIOBEKA: aBCTPAJIONUTEKH, YETOBEK yMEIbIi,
Yemosek mpsamoxoxsamni, YenoBek HeaHAepTalbCkuh, YemoBek pasyMubii. Haxomku
MCKOIIAGMBIX OCTaTKOB, BpPEMsS CYIIIECTBOBAaHHWSA, OOJACTh paCIpOCTpaHEHUs, OOBEM
rOJIOBHOTO MO3ra, 00pas3 KU3HHU, OPYIUs.

Yenoeueckue pacbl. OCHOBHBIE OOJBIIKME PAaChl: €BPONEOUIHAS (€Bpa3uiicKas), HErpo-
aBcTpalougHas (PKBaTOpUalibHAs), MOHIOJIOUJIHASI (a3UMaTCKO-aMEepUKaHCKas). YepThl
NPUCIIOCOOJICHHOCTH TMpPEACTaBUTENCH YeIOBEUECKHX pac K YCIOBUSIM CYIIECTBOBAHUS.
EnunctBo uenoeueckux pac. Kpuruka pacuzma.

JdemoHcTpanuu:

[Toptpetsi: @. Pean, JI. I1actep, A. N. Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabmumer wm  cxembl: «BosnmknoBenne ComHeuHol  cHCTeMBI», «Pa3Butue
OpraHu4YecKoro mupa», «PacturenpHas kieTka», « KuBoTHas kineTka», «lIpokapuorndeckas
KJeTKa», «COBpeMEeHHasl CUCTeMa OPTraHUueCcKOTo MUpay, «CpaBHEHWE aHATOMUYECKUX YEPT
CTPOCHHMSI  YeJOBEKa W  YEJOBEKOOOpasHbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
MaJICOHTOJIOTUYECKUX HAXOJIOK MPEJKOB COBPEMEHHOTO YENIOBEKay, «JlpeBHEWIne JITI0au»,
«JlpeBuue nronn», «IlepBbie COBpeMEHHbIE TIOAN», «HeTOBEUECKUE PaChD».

Oo6opynoBanue: wmynsixku «lIpoucxoxaeHue denoBeka» (OIOCTBI aBCTPAJOMHUTEKA,
MUTEKAHTPONa, HEaHJEepTablla, KPOMAHBOHIIA), CJICNKHA WU H300pKEHHUS KaMEHHBIX
OpYyAMi1 IEpPBOOBITHOTO YEJIOBEKa (KaMHU-YOMIEPhI, pyOuiia, ckpediia), FeoXpoHOJIOrHuecKas
Tabnuia, KoJuieKuus «QopMbl COXPAaHHOCTH MCKOIAEMbIX JKUBOTHBIX U PACTEHUI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[TpakTuyeckas padora Ne 1. «M3ydueHue UCKOmaeMbIXx OCTaTKOB PACTCHUM U )KUBOTHBIX
B KOJUIEKITUSIX).

DKCKypcus «IBOJIOIUS OPraHUYECKOTO MUpa Ha 3eMJie» (B €CTeCTBEHHO-HAYYHBIM WU
KpaeBETYECKHUI My3eil).

Tema 3. Opranu3msl U OKpYysKamoas cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pasfeiabl JIKOJOTUU. METoabl HSKOJOTHYECKUX

HUCCIICIOBAHMH. DKOJIOTHYECKOe MHUPOBO33PCHUC COBPCMCHHOI'O YCJIOBCKA.
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Cpenpl  oOWTaHUST  OpPraHU3MOB:  BOJHAs, HA3EMHO-BO3YIIHAs, IOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue Gakrtopsl. Knaccudukarus sK0I0ru4eckux (pakTopoB: aOUOTHIECKHE,
OMOTHYECKHE U aHTPONOTeHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue (akTophl: CBET, TeMIeparypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucniocoOnenust OpraHU3MOB K JAEWCTBUIO abuoTudeckuX (akTopoB. buomornueckue
PUTMBI.

buotnueckue Qaxtopbl. Buasl OMOTHYECKMX B3aUMOACHCTBUMN: KOHKYpPEHIIHUS,
XHUIIHUYECTBO, cuMOn03 u ero ¢opmel. [lapasutusM, Koomepamus, MyTyaau3M,
KOMMEHCANIM3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIU3M, HEUTpaiu3M. 3HAUCHHUE
OMOTUYECKHX B3aUMOACHCTBUM JUIsl CYLIECTBOBAHMS OpPraHU3MOB B  IPHUPOJHBIX
CO00IIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKHU MOMyIsiunr. OCHOBHBIE IMOKA3aTENH MOMYJISIUN:
YUCJIIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT, MUrpamnus. [nHamuka
YUCJIEHHOCTH MOMYJISIIIUU U €€ PETYJIISALINS.

JdemoHcTpanuun:

[Toptpetsi: A. I'ymbonsar, K. ®@. Pynbe, O. ['ekkens.

Tabmuubr u cxembl: kapta «llpupomubie 30HBI 3emim», «Cpenpl OOUTaHUS
opranuzmoBy, «@Doronepuoauzm», «llonymaunn», «3aKOHOMEPHOCTH POCTAa YHUCIEHHOCTH
nonyJsiuuu UHPy30puu-TyQenbkny, «[luiesbie nenmn.

JlaGopaTopHblie 1 NpaKTUYeCKHe padoThI:

Jlaboparopnas pabotra Ne 3. «Mopdonornyeckrue 0COOEHHOCTH PACTEHHUN U3 Pa3HbBIX
MeCT OOUTaHUS.

Jlabopatopnas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktuueckas pabora No 2. «lloacu€T MJIOTHOCTM MOMYNSIUNA pPa3HBIX BUIOB
pacTEHUI.

Tema 4. CooOmiecTBa M IK0JIOrH4eCKHE CUCTEMBbI.

CooOmiectBo  opranu3smMoB — OuoneHo3. CTpykTypel OWOIIEHO3a: BHJOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (tumieBas). Buasi-nomunanTel. CBsizu B OUOIIEHO3E.

DKOoJIOTHYecKre CUCTeMbI (dKocucTeMbl). [loHaTHe 00 3KOCHMCTEME M OHOTeOoIeHO3E.

(DYHKI_[I/IOHEUILHBIG KOMIIOHCHTBI 3KOCHUCTCMBI: IMPOAYUCHTBI, KOHCYMCHTBI, PCIAYLICHTHI.
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KpyroBopoT BelecTB U MOTOK HEPrUHM B 3KOcUcTeMme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucteMbl. [lumeBsle 1enu u cetd. OCHOBHBIE TOKAa3aTeld HKOCUCTEMBI: Ouomacca,
MPOAYKUHS. DKOJIOTMYECKUE MUPAMUJIbL: NPOAYKIMH, YACIEHHOCTH, OMomacchl. CBoiicTBa
HKOCUCTEM: YCTOMUMBOCTh, CAMOPETYJIsiUs, pa3BuTHe. CyKueccus.

[IpupoaHbie SKOCHUCTEMBI. DKOCHUCTEMBI 03Ep M peK. DKOCHCTeMa XBOWHOTO WIU
IIMPOKOJUCTBEHHOTO JIeca.

AHTpPONOreHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pO0O3KOCUCTEMBI. bronornieckoe u
X035IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasne  kak  ¢dakTop  ycToWumBocTH  dKocucteM.  CoxpaHeHue
OMOJIOTUYECKOTO pa3Hoo0pasus Ha 3eMIle.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB U CTpyKTypa OMocdepsl.
XKupoe BemecTBo U ero PyHKuuu. OcoOEHHOCTH OMOCPEpPBl KaK III0O0ATBHON 3KOCHCTEMBI.
JluHaMHuuyeckoe paBHOBECHE U 0OpaTHasl CBsI3b B buocgepe.

KpyroBopotsl BemectB U OMOr€OXMMUYECKHE LUKIIbI 3JEMEHTOB (yriepoja, a3ora).
3oHaBHOCTH OMochepbl. OCHOBHBIC OMOMBI CYIITH.

UYenoBeyectBO B Ouocdepe 3emin. AHTpPONOTreHHbIE H3MEHEHUsI B Ouocdepe.
['moGanbpHbIE HKOJTOTUYECKUE TTPOOIIEMBI.

CocymectBoBanie TpupoAbl U uenoBedecTBa. CoxpaHeHue OuopazHooOpasusi Kak
OCHOBa ycroilunBocTH Ouoceprl. OCHOBA palMOHAIBHOTO YIPABIEHUS MPUPOIHBIMU
pecypcaMu U WX UCToJb30BaHue. JocTkeHrst OMOIOTHU M OXpaHa MPUPO/IBI.

JdemoHcTpanuu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykxaués, B. 1. Bepnanckuii.

Tabmuubr u cxembl: «[lumeBbie 1menu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupoausie coobiiectBay, «llenn mutanusy, «xonoruyeckas nupamuiaa», «buochepa u
YeloBeK», «IJKOCHUCTEMa IIUPOKOJIMCTBEHHOTO Jieca», «IKOCHCTEMa XBOMHOTO Jecay,
«buoreHo3 BogoéMa», «ArpoleHo3», «lIpuMepHbIE aHTPOIIOT€HHBIE BO3JCHCTBUS Ha
npupoay», «BakHeillllne UCTOYHUKH 3arpsi3HEHHUs] BO3AyXa U TPYHTOBBIX Bony», «llouBa —
BaKHEHWINAsE cocTaBsitonas Ouocdepb», «DakTopbl Aerpaganuu mouBy», «llapHUKOBBIN
abdex», «DakTopbl paTUOAKTUBHOTO 3arps3HeHUst Ownochepr», «OOmas CcTpykrypa
ouocheprl», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouochepb»,

«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B mpupoae».
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Ob6opynoBanue:  Moaenbp-anmuidkanus  «Tunuunele  OMOLIEHO3BD»,  repbOapuit
«PacturensHble  coolOmiecTBa», Kosiekuuun —«buonenos», «Bpenurenn BakHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX KYIBTYp», TepOapud W KOJUJIEKIUA PACTeHUH U SKUBOTHBIX,
IIPUHAJIeKAIIME K Pa3HbIM DKOJOTMYECKMM TIpylnIaM OJHOro Buaa, KpacHas kHura

Poccuiickoit @eneparu, n300pakeHUsI OXPaHIEMbIX BUJIOB PACTCHHUIN U )KUBOTHBIX.

INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 BMOJIOI'NN HA
HBA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUNA

Cormacuo ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUSA K pPe3yJIbTaTaM OCBOCHHS
oOyJaronMMuUCs  OporpaMM  cpeiHero  oOmero  oOpa3oBaHMs:  JUYHOCTHBIM,

MCTAIIPCAMCTHBIM U IPECAMCTHBIM.

JINYHOCTHBIE PE3YJIBTATDI

B cTpykType NTHUYHOCTHBIX pE3ylbTaTOB OCBOCHMS MNpeamera «buonorus» BbIIEICHBI
CIIEIYIOLIME COCTaBIIAIOIIME: OCO3HAHHWE OOYYAIOIIMMUCS POCCUUCKON TpaxkIaHCKOU
HUJICHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIPEIECIICHUIO,
HaJlMYue MOTHBAIMM K OOY4YEHHIO OHMOJIOTHH, IEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX
yOCKICHUN JIMYHOCTH Ha OCHOBE KIIIOYEBBIX IICHHOCTEH W MCTOPUYECKUX TPaJTUIUH
pa3BUTHUS  OWOJOTHYECKOTO 3HAHHWS, TOTOBHOCTh M  CIIOCOOHOCTh  OOYYaroIIuxcs
PYKOBOJACTBOBAaTbCSI B CBOEM JEATEIBHOCTA IIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH,
MPUCYIIIUMHA ~ CHCTEME  OHOJIOTMYeCKOoro o0pa3oBaHUs, HAIMYHE  IKOJIOTHYECKOTO
MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IEJIM U CTPOUTD KU3HECHHBIC TIJIaHBI.

JIn4HOCTHBIE PE3yJIbTAThl OCBOEHUS MpeameTa «bHoJIOrus» AOCTUTAIOTCA B €IUHCTBE
y4eOHOW ¥ BOCHUTATEIBHOW JEATEIBHOCTM B COOTBETCTBUU C TPAJAUIIMOHHBIMHU
POCCHUMCKMMU  COUMOKYJIBTYPHBIMHU, HCTOPUYECKUMU U  JTYXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMU, TIPUHATHIMUA B OOIIECTBE TIPABMUIIAMH U HOPMaMH TOBEJEHUS U CIIOCOOCTBYIOT
rporeccaM CaMONO3HAHUSA, CAMOBOCIMTAHUS W CaMOpPAa3BUTHS, PA3BUTHS BHYTPEHHEHN
MO3UIIAM JTMYHOCTH, TATPUOTU3MA, YBAXKEHHUS K 3aKOHY U MPABOMOPSIAKY, YEIIOBEKY TpyAa U

CTapmieMy IIOKOJICHUIO, B3dUMHOI'0 YBAKCHUS, 6epe>KH0ro OTHOIICHUA K KYJIbTYPHOMY
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HACJIEAUIO U TPAIULIMSAM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickon denepannu, npupoae u
OKPY’KarolIEn cpelie.

JIM9HOCTHBIE pPE3yNbTaThl OCBOCHUS Yy4eOHOTO mpeameTa «bHOJoTHsS» TOJDKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTH 00YUaIOIIUXCsl PyKOBOJICTBOBATHCS C(HOPMUPOBAHHOMN
BHYTPEHHEHU MO3UIMENH JIMYHOCTH, CHUCTEMOW LEHHOCTHBIX OpPUEHTALUM, IO3UTUBHBIX
BHYTPCHHUX YOEXKICHHH, COOTBETCTBYIONIUX TPAIUIUOHHBIM IIEHHOCTSIM POCCHICKOTO
00111eCTBa, paCIIUPEHUE KUZHEHHOTO OMBITA U OMbITA JEATEILHOCTH B MPOIECCE peaTu3aIiu
OCHOBHBIX HAIPaBJICHUN BOCHUTATEIIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKAAHCKON TMO3UIMK OO0yYarolmerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIMOHHBIX TpaB U OO0S3aHHOCTEH, yBa)XEHHE 3aKOHA U
IIPaBONOPSAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIEITEIBHOCTH TIPU CO3JaHUM YUYEOHBIX
MPOEKTOB, PEUICHUU Y4YEOHBIX W TMO3HABATEIbHBIX 3aJ1ay, BBIMOJIHEHUU OMOJIOTUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO IO3UIIMIO IO OTHOUIEHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHHME YYUTHIBATh B CBOMX JEUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHUBHOI'O
B3aUMOJICUCTBUSl JIIOJIEH C pa3HBIMU YOEKIECHUSIMH, KYyJIbTYPHBIMH IICHHOCTAMH U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
[I03HABATEIbHBIX WM MCCIEI0BATEIbCKUX 337a4, YBAXKUTEIBHOIO OTHOLICHUS K MHEHUIO
OMIMOHEHTOB MPHU O0CYKIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONEPKAHUS;

FOTOBHOCTh K T'YMAQHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh  POCCUMCKOM  TIpaXJAaHCKOW  HMJIGHTUYHOCTH, MaTPUOTU3MA,
YBAXKEHHUSI K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTH nepel PoanHOM, ropaocTu 3a CBOU
Kpaii, cBOX0 PoauHy, CBOM A3BIK U KyJIbTYPY, IPOLIJIOE U HACTOAILLEE MHOTOHALIMOHAIBHOIO

Hapona Poccuu;
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[IECHHOCTHOE OTHOUIIEHHWE K NPUPOJHOMY HACIEAUI0 M MMaMSATHUKAM MPUPObL,
JOCTIKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCUHCKHX YYEHBIX B CTAHOBJIEHUE W Pa3BHUTHE
OWonorny, TMOHWUMAaHUS 3HAYCHHUS OWOJIOTMM B TO3HAHWM 3aKOHOB NPHPOABI, B KU3HH
YeJI0BEKa M COBPEMEHHOIO 00I1IeCTBa;

uaenHas yOexJAEHHOCTb, TOTOBHOCTh K CIyKeHMIO U 3amure (OrteuecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HAaHUE JIYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OILICHMBATh CHUTyalldl0 M MOPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSIM, CO3/IaHHI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO MPHUHATUS LEHHOCTEH CEMEWHOW >XU3HM B COOTBETCTBHUM C TPAIULUASIMU
HapoaoB Poccuu;

4) 3cTEeTH4eCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUAs 5CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOILICHHU;

MOHUMAHHE SMOIIMOHAIBHOTO BO3/ICHCTBHUS JKHUBOIM MPUPOJIbI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE MPOSBISATH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHUAA, G(GOPMHPOBAHMS KYJbTYPbI 30POBbA M
IMOLMOHAIBHOIO 0JIATONOJYYHs:

NOHUMAaHWE W pean3alusi 370pOBOro M 0Oe30macHoro obpasa >XKU3HU (370pOBOE
MUTaHue, COOJI0/IEHNE TUTUEHUYECKUX MPaBUI U HOPM, COTAaHCUPOBAHHBIN PEKUM 3aHATHI
M OTIbIXa, peryispHas @u3nyeckass aKTUBHOCTh), OEpeXHOro, OTBETCTBEHHOIO U
KOMITETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PH3NYECKOMY M IICUXUUYECKOMY 37I0POBBIO;

MOHUMAaHUE IIEHHOCTH TMPaBWUJ HHAUBUAYAJTHHOTO M KOJUIEKTUBHOTO O€30MacHOTro

MTOBEJICHMS B CUTYalUsIX, YTPOKAIOIINX 310POBBIO U )KU3HH JIFOEH;
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OCO3HAHMWE TOCIEJACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHIOTPEOIICHUS QJIKOTOJIA,
HApKOTUKOB, KypeHHs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYAO0JIIOOUE;

FOTOBHOCTh K aKTHUBHOM  JIEITEJIBHOCTH TEXHOJOTHMYECKOM M  COUHUAIBHOU
HaIpaBJICHHOCTH, CHOCOOHOCTh UHUITUUPOBATH, IJITAHUPOBATh U CAMOCTOSITEILHO BBITIOJIHSThH
TaKy0 JEATEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM npodeccruoHaNbHON eI TeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBIA BBHIOOp Oymymield MpodecCuu W pPeaM30BBIBATh COOCTBEHHBIC >KM3HEHHBIC
JIaHBI;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSKEHUN BCEH
KU3HU;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

AKOJIOTMYECKU 1I€J€CO00pa3HOE OTHOIICHUE K MPUPOJE KaK HCTOYHUKY KU3HU HaA
3emiie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIIEHNUE YPOBHSI AKOJIOTHUYECKON KYJbTYPhI: MPUOOPETEHUE OIbITA IJIAHUPOBAHUS
MOCTYIKOB M OLIEHKH WX BO3MOKHBIX MOCJIEACTBUMN JJIsl OKPYKAIOLIEH CPEIbI;

OCO3HaHME rI00aJTbHOTO XapaKTepa HIKOJIOTHYECKUX MPOOJIeM U yTei UX PEIICHMUS;

CHOCOOHOCTh HCIIONB30BaTh NPHOOpETaeMble NpH H3YYEHUU OWOJOTMM 3HAHUS H
YMEHUSI TPU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PalMOHAIBHBIM MPUPOJIONOIH30BAHUEM
(coOmroneHue mpaBuil TOBEJCHUSI B TIPUPO/IC, HAMIPABICHHBIX HA COXPAaHEHHE PAaBHOBECHUS B
HKOCUCTEMAX, OXPaHy BUIOB, IKOCHCTEM, Onochepsl);

AKTUBHOE HEMPHUITHUE JEUCTBUN, MPUHOCIIIMX BPEI OKPYKAKOIIEH NPUPOIHOU Cpele,
yMEHHUE MPOTHO3UPOBATh HeOIaronpusTHhIC AKOJIOTUUECKHUE MOCJIEACTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U MPEAOTBPALIATh UX;

HaJlMuue Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIJIEHUS, SKOJIOTHYECKOW KYJIbTYpPbl, OMbITA
NEATEeIbHOCTH DKOJOTUYECKON HamnpaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI HMH B
MM03HABATEJIbHOW, KOMMYHUKATUBHOW M COLMAJIbHOW MPAKTUKE, TOTOBHOCTU K YYaCTHIO B
MPAKTUYECKOM JEATETbHOCTH SKOJIOTMUYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:
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c(OpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JHUAJIOTe KYJIbTYP,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHME  S3bIKOBOM W  UYHUTATENbCKOW  KYJIBTYpPHl KaK CpeACTBa
B3aMMOJICHCTBHS MEX]TY JIIOJbMH U TIO3HAHUS MUPA;

MOHMMAaHHE CIeUU(PUKN OMOJOTUU KaK HayKd, OCO3HaHMS €€ poiau B (GOPMHUPOBAHUU
pallMOHAJIBHOTO HAy4YHOTO MBIIUICHHS, CO3JIaHUM LEJOCTHOrO TMpeACTaBICHUS 00
OKpYXAaIOllleM MHUpE Kak O €IWHCTBE NPHUPOIbI, 4YeloBeKa M 0OOIIecTBa, B TO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHHS MPUPOTHOTO PAaBHOBECHS,

yOeKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JJIE  COBPEMEHHOM  I[MBUIIU3ALINU:
oOecrieueHruss HOBOTO YypPOBHS  Pa3BUTHS  MEIUIMHBI, CO3JaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaTh PECYpPCHBIE MPOOJEMbI pa3BUTUS YEJIOBEUYECTBA,
MOMCKa IMyTel BbIXOAA U3 TII00ATBHBIX HKOJIOTUYECKUX MpodeM U obecriedeHus nepexoza K
YCTOWYMBOMY Pa3BUTHIO, DPAIMOHAIBHOMY HCIOJIB30BAHUIO TIPUPOJHBIX PECYpCOB U
(hOpMHUPOBAHUIO HOBBIX CTAaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OWMOJOTHYECKUX 3HAHWW B MENSAX TOBBIIICHUS
oOmiel  KyJabTypbl, €CTECTBEHHO-HAy4HOM TPAaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIMOHATBLHOM TPaMOTHOCTH 00y4Jaronuxcsi, popMupyeMoi mpu u3yueHun OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB IMO3HAHUS, MCIOIb3YEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHUS JJIs aHalu3a U OOBSICHEHHS SBJICHHM
OKpY’KaIOIlIer0 MUpPa M MPOUCXOASAIINX B HEM M3MEHEHUH, YMEHHE JAeslaTh 0OOCHOBAHHBIC
3aKJIIOUEHUSI HA OCHOBE HAYYHBIX ()aKTOB W HUMEIOUINXCSA JaHHBIX C IEThI0 MOydYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTETTFHO HCIOJIb30BaTh OHMOJOTHYECKHE 3HAHWS ISl PEIICHUs
po0JieM B peasbHBIX )KU3HEHHBIX CUTYAIIHSX;

OCO3HaHWE LEHHOCTH HAyYHOH NeATeIbHOCTH, TOTOBHOCTh OCYUIECTBIIATH NMPOECKTHYIO
Y MICCIIEZIOBATEIBCKYIO ACITEITFHOCT HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJYYCHHUIO HOBBIX 3HAaHUN MO OHMOJOTMU B COOTBETCTBUM C >KU3HEHHBIMU

MOTPEOHOCTIIMU.
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METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHS YU4eOHOTO TIpeaMeTa « bronorusy BKIIFOYArOT:
3HaUYUMBbIE 11 (POPMHUPOBAHUS MHPOBO33PECHHSI OOYJAIONTUXCS MEKIUCITUTUTMHAPHBIE
(MeXTIpeIMeTHbIE) OOIeHAYYHbIC TTOHSATHS, OTPaKAIOIIUE IEJIOCTHOCTh HAYyYHON KapTHHBI
MHpa U crienuPrKy METOI0B MO3HAHUS, UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprusi, SBJICHHWE, TMPOIECC, CHUCTeMa, Hay4dHbli (¢dakT, TMPUHIMI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIeA0BaHNE, HAOII0ICHUE, U3MEPECHHE, IKCIIEPUMEHT U
IpYyTUX), yHHUBEpPCAJIbHBbIE ydYeOHbIE MEUCTBUS (TIO3HABATEIbHBIC, KOMMYHHKATHBHEIC,
peryJaTHBHBIE), oOecreunBaromye (opMUpOBaHUE (PYHKIIMOHAIBHOM TPAMOTHOCTH U
COIIMAJILHOM KOMIIETCHIIMM OOy4YaroluXxcs, CIOCOOHOCTh OOY4YaroIIUXCsl HCIOJIb30BATh
OCBOCHHBIC MEKIUCIUTUTMHAPHBIC, MUPOBO33PEHUCCKIE 3HAHNS U YHUBEPCATbHBIC yUeOHBIC
JICUCTBUSA B O3HABATEIILHON U COIIMAIBHON TIPAKTHUKE.

MeramnpeaMeTHbIC Pe3yabTaThl OCBOSHHUS MPOTPAMMBI CPEIHETO OOIIEro 00pa3oBaHMsI
JTOJDKHBI OTPaXKaTh:

OBJajieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbLHBIMH JeHCTBUSIMMU:

1) 6a3oBbIe JIOTHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO (POPMYIMPOBATh U aKTyaJM3UPOBATh MPOOJIEMY, pacCMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBINIJICHUs (aHalIu3a,
CUHTE3a, CpaBHEHHUA, Kiaccuukanuu, 0OO0OIICHHS), PACKPHIBATH CMBICT OMOJIOTHYECKUX
MOHATUH (BBIACIATh WX XapaKTEpHbIC IPU3HAKH, YCTAHABIMBATH CBS3U C JAPYTHMH
MIOHATUSIMU );

OTIpeNENATh LEeNN NeATeTLHOCTH, 3a/aBas MapaMeTphl U KPUTEPUU WX TOCTHKCHHS,
COOTHOCHUTH Pe3yJIbTaThl ICITCIILHOCTH C TIOCTABJIICHHBIMU IIEIISIMU;

WCIIOJIH30BaTh OMOJIOTMYECKUE TOHSTHS I OOBSICHEHUS (PAKTOB U SIBJICHHUM >KHBOMU
MIPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYXKACHHsS (MHIYKTUBHBIC, NEAyKTUBHBIC, IO AaHAJIOTHH),
BBIBJISATH 3aKOHOMEPHOCTH M IPOTHBOPEUMS B pacCMaTPHBACMBIX  SBJICHUSX,

(hopMyIHpOBaTh BBHIBOJIBI M 3aKJIFOUCHUS,
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MPUMEHSATHh CXEMHO-MOJICTFHBIE CPEICTBA JJI MPEICTABICHUS CYIIECTBEHHBIX CBS3EH
U OTHOILICHUW B M3y4Yae€MbIX OHOJOTMYECKUX OOBEKTaX, a TAKKE MPOTUBOPEUUM pPa3HOTO
pOJia, BBISIBIIEHHBIX B PA3IUYHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

paspabaThiBaTh IUIaH pEIICHHUS MpoOJeMbl ¢ YYE€TOM aHajdn3a WMEIOIINUXCS
MaTepHUAIbHBIX U HEMATEpUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JEATEIHLHOCTH, OIICHHBATH COOTBETCTBUE PE3YIHTATOB IIETISM,
OLICHUBATh PUCKU MOCIIE/ICTBUM JEATEILHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH PabOTy B YCIOBHSX PEabHOTO, BUPTYAJIbHOIO H
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiCTBUSA:

BIIQJICTh HABBIKAMH  y4EOHO-HCCIICIOBATEIBCKOM W TMPOEKTHOW JICSITCIIBHOCTH,
HaBBIKAMH pPa3pelieHus] mpo0saeM, CIOCOOHOCThIO U TOTOBHOCTHIO K CaMOCTOSITEIbHOMY
MMOMCKY METOJOB PEIICHUS MPAKTHYCCKUX 3a/1ad, MPUMEHEHUIO pPa3IUYHBIX METOOB
MO3HAHUS,

WCITOJIB30BaTh PA3IMYHBIC BHUJBI JEATCILHOCTH IO IMOJIYYEHHIO HOBOTO 3HAHUS, €0
WHTEPIpPETAINH, TPEOOPa30BAHUIO U IPUMEHEHHIO B YUCOHBIX CUTYAIUAX, B TOM YHCJIC TIPH
CO37IaHUU YYEOHBIX U COIMAIIbHBIX MPOECKTOB;

dbopMupoBaTh HAy4dHBIM THUIl MBIIUICHHUS, BJIAJIETh HAYYHOH TEPMHHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METOJAMHU;

CTaBUTh U (HOPMYJIIMPOBATH COOCTBEHHBIE 33/1a4d B 0Opa30BaTEIBbHOMN JEATEILHOCTH U
KU3HCHHBIX CHTYaIUsX;

BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBS3M M aKTyaJU3UpOBaTh 3ajlady, BbIJIBUTATH
rUnoTe3y e€ pelieHusl, HaXOJWTh apryMEHTHI I JOKAa3aTelbCTBA CBOUX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTCPUHU PEIIICHHUSI,

aHAJM3UPOBATh TIOJYYCHHBIC B XOJC PCIICHUs 3aJaud pPe3ybTaThl, KPUTHUUECKH
OIICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTh IIeJICHANIPABICHHBIM MOUCK TIEPEHOCa CPEJICTB M CIIOCOOOB JCHCTBUS B

poheCCUOHATIBHYIO CPENY;
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YMETh IIEPEHOCUTh 3HAHUS B IIO3HABATEIIBHYI0O M MPAKTUYECKYI0 OOJacTH
KU3HEAESTEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE WJEH, NpeaaraTh OPUTMHAJIbHBIE MOJIXOJbl U PEUICHUS, CTABUTh
poOJIEMBI U 33J]a4H, JOMYCKAIOLIUE AIbTEPHATUBHBIE PEIICHHUS.

3) paGora ¢ uHpopManme:

OpPUEHTHPOBATHCS B Pa3IMYHbIX UCTOUYHUKAX MH(OpMaLUU (TEKCTE y4eOHOro nocoous,
HAY4YHO-TIOMYJISIPHOM ~ JUTepaType, OHOJIOTMYECKUX  CJIOBapsiX U CIIPABOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHETe), aHAIM3UpPOBaTh MH(POPMAIUIO Pa3IHUYHBIX
BUJAOB M (OpM MpPEJICTaBICHMS, KPUTUYECKH OLIEHWBATh €€ JOCTOBEPHOCTh U
HEMIPOTHUBOPEYNBOCTH;

(opMyIHpPOBATH 3aMpPOChl U NMPUMEHATHh PAa3IMYHbIE METOIbI MPHU IMOUCKE U 0TOOpE
OuonoruuecKor HHPpopMauu, HeoOX0IUMOM JIJIsl BBIIIOJIHEHUS yUEOHBIX 3a/1a4;

MprUOOpeTaTh ONBIT UCIOJIb30BAHUS HH(POPMAMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH,
COBEPILIEHCTBOBATH KYJIBTYPY AKTUBHOI'O MCIOJIb30BAHMS PAa3JIMUHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY MPEACTABICHUS OHUOJIOTHYECKOU
uH(popmanuu (cxembl, rpaduKu, T1arpaMmbl, TAOJIULIBI, PUCYHKH U JPYTOE);

UCIIOJb30BaTh HAy4YHBIH SI3bIK B KAaueCTBE CpPEICTBAa IpuU paboTe ¢ OMOJOrMYecKou
nH(popManuen: IPUMEHATh XUMUYECKUE, (PU3NUECKHNE U MATEMAaTUYECKHE 3HAKU U CUMBOJIBI,
dbopmyIbl, ab0peBHUATYpPy, HOMEHKIIATYPY, MCIOJIb30BaTh W MPEOOPa30BHIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATTISIAHOCTH;

BJQJ€Th HABBIKAMHU pACIO3HABAaHUS M 3alIUThl WHGOpMAIMK, HWHPOPMALMOHHOU
0€30MacCHOCTH JIMYHOCTH.

OByajieHUe YHHMBEPCAJbHBIMM KOMMYHMKATHUBHBIMHM 1eCTBUSIMU:

1) o01enme:

OCYIIECTBIISAITh KOMMYHHKAallMd BO BCeX cdepax KH3HU, AKTUBHO y4acTBOBaTh B
JManore Wik AUCKYCCUHU IO CYIIECTBY OOCYyXJIaeMoW TeMmbl (yMEHHE 3a/JaBaTh BOIPOCHI,
BBICKA3bIBaTh CY)KJICHUSI OTHOCHUTEIBHO BBIMIOJHEHUS MpeajiaraeMoi 3a/ladyd, yYUTHIBATb

HHTCPCCHI U COT'TTAaCOBAHHOCTD HOSI/ILII/Iﬁ APYIruX y49aCTHUKOB JJHUAJIOTra NI I[I/ICKYCCI/II/I);
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pacrno3HaBaTh HeBepOasjbHbIE CpeACTBa OOUICHMs, TOHUMATh 3HAUYEHUE COIUATbHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CUTyallud, yMEThb CMAr4aTh
KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIQ/IETh PA3JIMYHBIMU CIOCO0AMU OOIIEHUS U B3aUMOJICHCTBUS, TOHUMATh HAaMEPEHHUS
IPYTUX JOJIeH, TPOSBIATh YBaKUTEILHOE OTHOIIEHHE K COOECETHUKY M B KOPPEKTHOM
dbopme GopMyITHpPOBATH CBOM BO3PAKCHUS;

Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3PEHUSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) coBMecTHas AeSITEJIbHOCTD:

MOHUMAaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM W MHAMBHUAYaJIbHOW pabOTHI
NPy peuieHuH OWOJIOTMYECcKO MpoOjeMbl, 00OCHOBBIBaTH HEOOXOAUMOCTh HPHUMEHEHUS
IpyNInoBbIX (hOPM B3aUMOJEHCTBHS MPU PEIICHUH Y4eOHOH 3a1a4H;

BbIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JCHCTBHI ¢ yu€TOM OOIIMX UHTEPECOB U
BO3MOKHOCTEH Ka)XJA0ro YieHa KOJIJIEKTHUBA;

OPUHUMATh LA COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBATH M KOOPAMHUPOBATH
JNEUCTBUS MO €€ JOCTHXKEHUIO: COCTABJIATH IUIAH JIEWCTBUH, pACIPENCTATh POJIU C YYETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOTHI;

OLICHHMBAaTh KayecTBO CBOEr0 BKJIAJa M KaXJIOr0 Yy4YyaCTHUKAa KOMAaHIbl B OOIIMH
pe3ynbTaT 1Mo pazpaboTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBbIE IIPOEKTHI, OLICHUBATh UJECH C MO3UIIMA HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTAYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IMO3UTHBHOE CTPATETMYECKOE IOBEJIECHUE B PaA3JIMYHBIX CHUTYalHUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OByajieHUe YHMBEPCAJbLHBIMM PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranusanus:

HCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS Ui BBIABICHUS MPOOJIEM M HMX pEIICHUs B
KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OMOJIOTMYECKHUX 3HAHUU 1IE€JIEBbIE M CMBICIOBBIC YCTAHOBKH B
CBOMX JEHUCTBUSAX M IMOCTYINKaxX MO OTHOLICHWIO K >KMBOW NPHUPOJE, CBOEMY 3J0POBBIO U

3JI0POBBIO OKPYXKAIOUIUX;
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CaMOCTOSITEIIEHO OCYIIECTBIISATh MMO3HABATEIIBHYIO IEITEIbHOCTD, BBISBIISATH MPOOJIEMEI,
CTaBUTh U (HOPMYITUPOBaTh COOCTBEHHbIE 33JaydM B OOpa30BaTEIbHON NEATEIbHOCTH U
KA3HCHHBIX CUTYyalUsIX;

CaMOCTOSITENIbHO COCTABJIATh IUIaH PEUICHUS MPOOJeMbl C Y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATNIOYTEHUMH;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JieNaTh OCO3HAHHBIM BBIOOP, ApPryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (OPMUPOBAHUIO U TMPOSIBICHUIO IIUPOKON HJPYIULIMM B Pa3HBIX
00J1aCTSAX 3HAHUM, IOCTOSIHHO MOBBIIIATH CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHTYallMsM, BHOCUTh KOPPEKTUBBI B JECSATEIBHOCTh, OLICHUBATh
COOTBETCTBHE PE3YIbTATOB LEISM;

BJIaJICTh HABBIKAMU TO3HABATEIBHON pe(dIEKCUH KaK OCO3HAHMUS COBEPIIAEMbIX
JNEUCTBUM W MBICIUTEIBHBIX MPOILECCOB, UX PE3yJbTaTOB W OCHOBAHHM, HCIIOJIb30BATH
puEMBbI pedIeKCUN 71l OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO MTPUHUMATH PEIIECHUS MO0 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U APTYMEHTBI APYTUX [PU AHATU3E PE3YIbTATOB ACATEIBbHOCTH,

3) npuHsATHE ce0sl M IPYTrHUX:

MPUHUMATh ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U APTYMEHTBI APYTUX [IPU AHATU3E PE3YIbTATOB ACATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPaBO APYrUX Ha OIMIUOKHU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJI0BeKa.

NPEAMETHBIE PE3YJIBTATDHI

[IpeameTHbie pe3ynbrarhl ocBoeHHsi mporpamMmbl COO mo Ouosnoruu Ha 06a30BOM
YpPOBHE BKJIFOYAIOT crienuduyeckue s yueOHoro npeamera «bruonorusy HaydHble 3HAHUS,

YMEHUS U CIOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPIPETAMHA U MPeoOpa30OBaHHUIO 3HAHUH,
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BUJIbI JEATENBHOCTH MO MOJYYEHHUIO HOBOI'O 3HAHUSA M NMPUMEHEHUIO 3HAHUW B Pa3IUUYHBIX
yueOHBIX CUTYalUsIX, a TAKKE B pEeaJIbHBIX KU3HEHHBIX CUTYallUIX, CBA3aHHBIX C OMOJIOTHEH.
B nporpamme npeaMeTHbIE PE3YNIBTATHI IPEICTABIIECHBI 110 F0JIaM 00YYEHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

c(OpPMHUPOBAHHOCTh 3HAHUNA O MECTE€ M POJU OMOJOTHUU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B GOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUpa
U HAy4YHOTO MHUPOBO33PEHHUS, O BKIJIAJIE POCCUUCKHX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3Butue Ouonoruu, GyHKIIMOHATIHLHOW TPAMOTHOCTH YEJIOBEKa JJI PEIICHUS >KU3HEHHBIX
3azay;

YMEHHUE pacCKpbIBaTh COJEpKAHHE OHOJOTMYECKHMX TEPMHUHOB M IOHSATUMH: >KHU3HB,
KJIETKA, OpPTraHu3M, MeTa0oyin3M (OOMEH BEHIECTB W MPEBpAIEHHE IHEPTHH), TOMEOCTa3
(camoperyinsiuusi), ypOBHEBas OpraHM3alMs >KMBBIX CHUCTEM, CaMOBOCIIPOM3BEIECHUE
(penponykuusi), HacJAeACTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHHE H3JlaraTb OMOJIOTMYECKUE TEOpPUM (KJIETOYHAsi, XPOMOCOMHAs, MYyTallMOHHAs,
LEHTpaJIbHAsl JOrMa MOJIEKYJIsipHOUW Ouosorun), 3akoHsl (I'. Mennens, T. Moprana, H. W.
BaBunoBa) u yueHus (0 LEHTpax MHOrooOpa3us U MPOUCXOXKICHHS KYJIbTYPHBIX PACTEHHI
H. W. BaBunosa), onpeaesiTh TpaHUIlbl UX TPUMEHHUMOCTH K KUBBIM CHCTEMaM,;

YMEHHUE BJIAJETh METOIAMH HAYYHOT'O NTO3HAHUS B OMOJIOTUU: HAOIIOECHUE U ONKMCAHHE
KUBBIX CHUCTEM, IMPOIIECCOB U SIBICHUN, OpraHU3alUsi W IPOBEIECHUE OHOJIOrHYECKOIrO
DKCIIEPUMEHTA, BBIJBHKEHHUE THIIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXKIY HCCIEIYyEMBIMU
BEJIMYMHAMU, OOBSICHEHUE TIOJIYYEHHBIX PE3YyJbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHUH,
TEOPHI U 3aKOHOB, YMEHHE JIE€1aTh BbIBOJIbI HA OCHOBAHHH ITOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U IYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIECCOB: OOMeHa
BEUIECTB M TMPEBpAlllEHUsT DJHEPruu B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO0 U
HSHEPreTUYeCcKoro oOMeHa, XeMOCUHTE3a, MUTO3a, MEi103a, OIJI0IOTBOPEHHUS, PA3MHOXKEHUS,
WHJIUBUAYAJIBHOTO Pa3BUTHS OpraHru3Ma (OHTOTEHE3);

yYMEHHE MPUMEHSTH MMOJYYCHHbIE 3HAHUS ISl OOBSICHEHHS OMOJIOTMYECKUX MPOIIECCOB
W SIBJICHUM, JJIS MPUHATUS MPAKTUYECKUX PEIIEHUH B TMOBCEIHEBHON >KU3HHU C IEJbIO

obOecrieueHrss 0OE€30MAaCHOCTH CBOETO 370POBbSI M 370POBBS  OKPYXKAIOIIMX JIHOJEH,
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COOJIIOIGHHUS HOPM TPAMOTHOTO TMOBEJEHUS B OKPY’KaIOIIEH MPUPOJHON cpejie, TOHUMaHHUEe
HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTUKEHUNH COBPEMEHHOM OMOJIOTMH M OMOTEXHOJIOTH
IUTSL pallMOHAIBHOTO MPUPOIONOJIb30BaAHUS;

YMEHHE peliaTh 3JEeMEHTApHbIE TCHETHMUYECKHWE 3aadydl Ha MOHO- M JUTHOPHIHOE
CKpelIMBaHue, CIECIUICHHOE HacCleJOBaHWE, COCTaBISATh CXEMbl  MOHOTHOPHUIHOTO
CKpEUIMBaHUs JUIs IPEICKa3aHUs HACIEI0BAHNS PU3HAKOB Y OPTaHU3MOB;

YMEHUE BBINOIHATH Ja0OpATOPHBIE U MPAKTUYECKUE padOThI, COOJIIOAATH MIpaBuiIa MpH
paboTe ¢ yueOHBIM U 1aOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OICHWBATh U MHTEPIPETUPOBATh MHMOPMAINIO OHOJIOTHIECKOTO
coJiep KaHusl, BKIIOYAIOIYIO TICEBJOHAYYHbIE 3HAHUS U3 PAa3IMYHBIX UCTOUYHUKOB (CpeicTBa
MaccoBoil  MH(OpMaLMK, HAy4YHO-NOMYJSPHbIE  MaTepHalibl), H3THYECKHE  aCHEKThI
COBPEMEHHBIX UCCIIEIOBaHNN B OMOJIOTHH, METULIUHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIC NIUCBMEHHBIE W YCTHBIE COOOIIEHHUsA, 000011as
OMOJOTUYECKYI0 HWH(OPMAIMI0O M3 HECKOJBKUX HCTOYHUKOB, TPaMOTHO MCIOJIb30BaTh
MOHSATUNHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMs ydueOHOoro mnpeamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHWN O MECTE W POJU OUOJIOTHMU B CHCTEME HAyYHOTO 3HAHUSA
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MUpa
U HAYYHOTO MHPOBO33PEHHUsSI, O BKJIAJIE POCCUUCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OWOJIOTHH, (PYHKITMOHAIIBHOW TPAMOTHOCTH YEJIOBEKA /I PEIICHUS >KU3HEHHBIX
3azay;

yMEHUE pPaCKphIBaTh COJEpKAaHUE OUOJIOTMYECKMX TEPMUHOB U TOHATHUNA: BUJ,
MOMYJISIUs, TeHO(MOHI, HBOJIOLUMS, JABUXKYIIME CuiIbl  ((pakTophl)  SBOJIOINH,
MPUCIIOCOOJICHHOCTh ~ OPraHU3MOB,  BHJ000pa3oBaHUE,  HKOJOTHYECKHUE  (PaKTOpBHI,
AKOCHCTEMA, MPOAYLEHTbl, KOHCYMEHTBI, PEIYyUEHTHI, LENH MNUTAHUSA, DSKOJIOTHYECKast
nupamuia, OuoreoieHo3, ornocdepa;

yMEHUE Hu3JIaraTth OuoJiorudeckue Teopuu (dBomtonuoHHas teopuss Y. [lapBuHa,
CUHTETHYECKAas TEOPHsSl ABOJIOLIMH), 3aKOHBI M 3aKOHOMEPHOCTU (3apOJBIIIEBOTO CXOJICTBA

K. M. bapa, yepenoBanus riaBHbIX HampasieHHM W myTted somonuu A. H. Cesepuosa,
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yuenus o 6uocdepe B. . Bepranckoro), onpenensiTe rpaHUIbl UX MPUMEHUMOCTH K KUBBIM
CUCTEMAaM;

YMEHHE BJIAJIETh METOJaMH HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U ONTCAHNE
KUBBIX CHUCTEM, TMPOIIECCOB U SIBICHUW, OpPraHH3alMsl U MPOBEICHHE OMOIOTHYECKOTrO
HKCIIEPUMEHTA, BBIJBU)KEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXK]Y HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSICHEHHE TIOMYYEHHBIX PE3yIbTaTOB, UCIIOIb30BAaHHBIX HAYUYHBIX MOHSITHA,
TEOpH U 3aKOHOB, YMEHHUE JIeNaTh BHIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICNATh CYIICCTBEHHbIE MNPU3HAKA CTPOCHHS OHMOJIOTHYECKUX OOBEKTOB:
BUJIOB, OMYJISIUUIA, TPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OLIEHO30B U IKOCUCTEM,
OCOOEHHOCTH TMPOIIECCOB: HACIEJICTBEHHONM HM3MEHYUMBOCTH, €CTECTBEHHOrO OTOOpa,
BHUJ1000pa30BaHus, MPUCIOCOOTIEHHOCTH OPTaHU3MOB, JEHCTBUS SKOJOTMYECKUX (PAaKTOPOB
Ha OpPraHU3Mbl, MEPEHOCA BEIIECTB M MOTOKA JHEPTrUM B 3KOCHCTEMAX, AHTPOIOTCHHBIX
M3MEHEHUN B YKOCHCTEMaxX CBOEH MECTHOCTH, KPyrOBOPOTA BELIECTB U OMOT€OXUMHUYECKUX
LIMKJIOB B Onocdepe;

yMEHUE MPUMEHSThH MOJyUYeHHbIEC 3HAHUS JIJIs1 OOBSICHEHUS OMOJIOTMYECKUX MPOIIECCOB
W SBJICHUH, U1 TPUHATHS TPAKTUYECKUX PEIICHWH B TOBCEAHEBHON JKHU3HH C IIEIBIO
oOecrieyeHuss 0E€30MaCHOCTH CBOETO 3[0pOBbs M 3I0POBbSA OKPYKAIOMIMX JIOJEH,
COOJIIOICHHUST HOPM T'PaMOTHOT'O MOBEJEHUS B OKpY’Kalollel NPUPOJHON cpejie, TOHUMaHHUe
HE0OXOAMMOCTH UCIOJIb30BAHUS TOCTHKEHUI COBPEMEHHON OMOJIOTUH JIJIsl pallMOHAIBHOTO
MIPUPOIOTIOTH30BAHMS;

YMEHHE pellaTh 3JeMEeHTapHble OMOJOTHYECKHE 3a7aul, COCTABIATh CXEMbI IIEpEeHOCca
BEIIIECTB U PHEPTUH B IKOCHUCTEMaX (LIETH MUTAHUSA);

yYMEHUE BBINOIHAThH JA0OPATOPHBIE U MPAKTUYECKUE paOdOThI, COOIIONATh TIPaBUIIA TIPH
pabote ¢ yueOHBIM 1 Ta0OPATOPHBIM 000PYJOBAHUEM;

yMEHUE KPUTUYECKH OLICHMBATh U MHTEPIPETUPOBATH MHGOPMALIMIO OMOJIOTHYECKOTO
coJiep KaHusl, BKITIOUYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS U3 PA3IMYHBIX UCTOUYHUKOB (CpEICTBa
MaccoBOM HMH(pOpMalLlMK, HAYYHO-TOMYJISIPHBIE MaTepualibl), pacCMaTPUBATHh TIJIOOAIbHbBIE
HKOJIOTMYECKUE TMPOOJIEMBbl COBPEMEHHOCTH, (OpPMHpPOBATH MO OTHOUICHHIO K HUM

COOCTBEHHYIO MO3UITHIO;
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YMEHHE CO3/1aBaTb COOCTBEHHbIE IHUCHMEHHBIE M YCTHBIE COOOLIEHHs, 000O0IIas

6I/IOJIOFI/I‘ICCKYIO I/IH(bOpMaIII/II-O N3 HCCKOJbKUX HWCTOYHHUKOB, TI'pPaMOTHO MCIIOJb30BaTh

MOHSATUMHBIN anmapat OMOJOTHH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBIE
HaumeHnoBanue
Ne (undposbie)
n/n pa3ziejioB 1 TeM Beero KonrTpoabubie IlIpakTuyeckue 0GpazoBaTEIbHbIC
NporpaMMsl padoThbI padoTbI pecype
bu6nmoreka [IOK
I buonorns xax nayka 2 0,5 https://m.edsoo.ru/7f41¢292
) JKuBnie cCUCTEMEI U HX 1 bubnunorexa LIOK
OpraHu3aIus https://m.edsoo.ru/7{41¢c292
3 XUMHUYECKUN COCTaB U 3 1 bubmuoreka [IOK
CTPOCHUE KJICTKH https://m.edsoo.ru/7f41¢292
4 JKusHnenesTeabHOCTD 5 bubnunoreka LIOK
KJIETKHU https://m.edsoo.ru/7f41¢292
; [Pz | 1 B LOK
https://m.edsoo.ru/7f41¢292
pa3BUTHE OPTraHU3MOB
6 | momemmerns g L3 Buwotexa LIOK
’ https://m.edsoo.ru/7f41¢292
OpPTaHU3MOB
7 Cenekiusi OpraHu3MOB. 3 bubmmoreka [JOK
OCHOBBI OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
8 | PesepBHOe Bpems 1 bubmmotexa [IOK
https://m.edsoo.ru/7{41¢292
OBIIEE KOJIMYECTBO 34 0 4
YACOB I10 [TPO'PAMME
11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumenoBaHnue
Ne (uudpossbie)
/i Pa3i€cjioB U TEM Beero Kontpoasnbie IIpakTudeckne 06pa3oBaTeNLHbIE
NMporpamMmmal padoThI padoThbI pecypesi
1 OBOJIOIUOHHAS 9 1 bu6mmoreka [JOK
ouoorus https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHNE U
2 pa(l);BI/ITI/ICO)KGI:/IBH; Ha 9 0,5 bubmmorexa [IOK
’ https://m.edsoo.ru/7{41cc74
3emie
3 Opranusmel 1 5 1 bubnuorexa [JOK
OKpY’KaloIas cpea https://m.edsoo.ru/7f41cc74
+ | ovomormmconss 5 Bu6morexa LIOK
https://m.edsoo.ru/7{41cc74
CHUCTEMBI
5  PesepBHOe Bpems 2 bubnmoreka [JOK
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

OBIIEE KOJUYECTBO
YACOB I10 ITPOTPAMME

34

2,5
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https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne KoanuecTBo yacos DJeKkTpoHHbIE HU(PPOBLHIE
Tema ypoka Hara
n/n Koutpoasusie IlpakTuuyeckue o0pa3oBaTe/IbHbIC
Bcero HU3Yy4YeHHUS
padoThI padoThI pecypchbl
buonorus B cucreme bubmorera LHOK
1 HayK 1 https://m.edsoo.ru/863¢6122
https://m.edsoo.ru/863e632a
MeToapl TO3HAHUS
JKUBOUM TIPUPOJIBI.
[IpakTnyeckas padota
) Ne 1 «Mcnonp3oBaHne 1 0.5 bubmmoreka [JOK
Pa3IUYHBIX METOIOB ’ https://m.edsoo0.ru/863e6122
MIPY U3YYCHUN
OMOJIOrHYECKUX
00BEKTOB)
3 E;I:Tz:ﬁzqi;iii:ccm u 1 bubmorexa IOK
’ https://m.edsoo.ru/863¢6564
150, € I/I3y‘ICHI/IC
4 fnnel\;zzeggg; (;IOCTaB 1 bubnmoreka IJOK
’ https://m.edsoo.ru/863e674¢
MUHEpaIbHbIE COITU
5 Benku. CocTaB u 1 Bbubnmoreka IJOK
CTpOCHHE OCIIKOB https://m.edsoo.ru/863e6b72
DepMEeHTHI —
OHOJIOTHYECKHUE
KaTaJn3aTOPBbI.
JlaboparopHnas pabora
6 No 1 «Mzyuenue 1 0.5 Bbubanoreka [IOK
KaTaJTUTHYECKON ’ https://m.edsoo.ru/863e6b72
AKTUBHOCTHU
(dbepMeHTOB (Ha
HpI/IMepe aMHWJIa3bl UJIIN
KaTaJia3bl)»
bubmmoreka [IOK
7 Yraesomel Jiumnaer 1 https://m.eds00.ru/863e6870
] Hyxneunnossie 1 bu6imoreka [IOK
KHACIIOTEL. ATD https://m.edso00.ru/863e6d5c¢
o |y memn | 1 BuGnorexa LIOK
’ https://m.edso0.ru/863e6e88
Knerounas teopust
10 Knerka kak 1ieocTHas 1
’KHUBasi CHCTEMA
Crpoerue
AYKapUOTHYECKOM
KJICTKH.
JlaGoparopHas pabora
Ne 2 «Hsyuenne bubmuoreka LIOK
1] CTPOCHIIUICTOR 1 0,5 https://m.edso00.ru/863e6f0

pacTeHul, >)KUBOTHBIX,
rpuboB u 6akTepuit
10/ MUKPOCKOIIOM Ha
TOTOBBIX
MUKpoTIpenapaTax u
UX OIMCAHUE

https://m.edsoo.ru/863e716¢
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

12 OOMeEH BelecTB WiH bubmmnoreka [JOK
MeTaboIU3M https://m.edso00.ru/863e766¢
13 ®doTocuHTE3. bubmmoreka [JOK
XeMocHuHTE3 https://m.edso00.ru/863e7¢98
14 DHepPreTHIECKUi bubmoreka [{OK
o0OMeH https://m.edsoo.ru/863¢e7aae
JKU3HEHHBIN TUKIT
kneTku. [eneHue
KJIETKH. MuTO3.
1 | e s b B 10K
B A ’ https://m.edsoo.ru/863e7dc4
MHTO3a B KJIIETKaX
KOHYHMKA KOPEIIKa
JyKa Ha TOTOBBIX
MUKpOIIpenapaTax
16 | Besanmn sapmamoro BuGmorexa LIOK
! P https://m.edsoo0.ru/863e796¢
CHUHTE3a
17 Tpanrcnsms — bubamnoreka [HOK
OnocuHTE3 OeKa https://m.edsoo.ru/863e796¢
18 Hexnerounsie popmbl bubnmoreka IJOK
YKU3HU — BUPYCHI https://m.edso00.ru/863¢7540
DopMBI pa3sMHOKEHHUS buGnmorexa LIOK
19 o rI;HH:sf/IOB https://m.eds00.ru/863e81b6
p https://m.edsoo.ru/863e83 1e
. bubnuorexa LIOK
20 | Metios https://m.edsoo.ru/863e7f4a
O6pazoBanue u
pa3BUTHE TIOJIOBBIX
KJIETOK.
O1m1010TBOpEHUE.
bubmmoreka [IOK
21 Jlaboparopas pagora 0.5 https://m.eds00.ru/863e81b6
Ne 4 «Mzyuenmne
CTpOCHI/IH ITIOJIOBBIX
KJIETOK Ha FTOTOBBIX
MUKpOTMpenaparax»
2 NunuBunyansHoe Bubnunorexa [JOK
pa3BUTHE OPraHU3MOB https://m.eds00.ru/863e¢8436
25 | unenenommenmacm BuGmorera LIOK
el https://m.edso00.ru/863e8612
U3MEHYUBOCTH
3aKOHOMEPHOCTH
” E"‘;J;fl’;i‘:’;‘m" Bu6miorexa [JOK
p : https://m.edsoo0.ru/863e8878
Monoru0puHoe
CKpEIlMBaHUE
Hurnbpuanoe
https://m.edsoo.ru/863e89a4
HACJIeJOBaHUA
MIPU3HAKOB
CuermnieHHoe
2 | HacuesoBaue 05 butmmoreka [IOK
MIPU3HAKOB. ’ https://m.eds00.ru/863e8c60

JlaboparopHas pabora
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https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

Ne 5 «M3yuenue
pe3yIbTaToB
MOHOTHOPHIHOTO U
JTUTAOPUTHOTO
CKpEIINBaHuUs y
Ipo30(HITEl HA
TOTOBBIX
MUKpOIIpenapaTax

I'eneTnka momna.
Hacnenosanmne
MPU3HAKOB,
CIICIUIEHHBIX C ITOJIOM

27

M3MeHYHBOCTb.
HenacnenctBenHas
H3MCHUHUBOCTD.
JlaboparopHnas pabora
Ne 6. U3yuenue

28 | MogupuKaMOHHON
H3MCHUHUBOCTH,
MIOCTPOCHHUE
BapHAIMOHHOTO psaa
Y BapuallMOHHOU
KPUBOI»
HacnencrBennas
N3MECHYUBOCTD.
JlaboparopHas pabdora
Ne 7. «Ananu3
MyTanui y
Ipo30(hUIIBI HA
TFOTOBBIX
MHUKpOTIpenapaTax»

29

30 | I'eweTuka yeoBeKa

Pe3epBHblii ypok.
O00061IEHE TTO TEME
31 «HacaencTBeHHOCTH U
H3MEHYUBOCTH
OpPTaHU3MOBY»

Cenekius Kak HayKa U
MIPOLIECC

32

0,5

0,5

bubmmoreka [JOK
https://m.edsoo.ru/863e8c60

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

Bbubnmnoreka IJOK
https://m.edsoo.ru/863e8efe

butmmoreka [IOK
https://m.eds00.ru/863e8d78

bub6mmoreka [IOK
https://m.eds00.ru/863¢9214

MeTonpI 1

33 | DOCTHKEHUS CEIEKIIUU
pacTeHH U JKHBOTHBIX
BuorexHoorus Kak
OTpacihb IPOU3BOJICTBA

OBLIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34

34

butmmoreka [IOK
https://m.eds00.ru/863¢9214

butmmoreka [IOK
https://m.eds00.ru/863¢9336
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosunuecTBO Yacon

DJIeKTpPOHHbIE IH(PPOBbIE

Mo Tema ypoxa Hdara o0pa3oBaTeJibHbIE
w/n yp Beero Kontpoasubie | IlpakTudeckue a— p
padoThI padoThI pecypcnl
1 DBONIOLHS U METOMBI | bub6mmoreka [JOK
e€ u3yucHus https://m.edsoo.ru/863ea20e
) || B LOK
el https://m.eds00.ru/863e¢9570
SBOJIIOLIUN
bubmmoreka [JOK
3 Muxpossomoms ! https://m.edsoo.ru/863e9cle
Tlonmynauus kak
3JIeMCHTapHAS
eJMHULIA BU/IA U
3BOJIIOLIUH.
butmuoreka [IOK
4 Jlabopatopnas pagota ! 0,5 https://m.eds00.1u/863e¢99c6
Ne 1 «CpaBHenue
BUJIOB 10
MOp(hOoIOTHIECKOMY
KPUTEPHUIO)
5 giiﬁZEI;e }:EH 1 bubmmoreka [HOK
p https://m.edsoo.ru/863e¢9dad
(haKTOpBI) HBOITONINN
6 EctectBeHHBIi 0TOOD 1 Bbubanoreka [IOK
1 ero Gopmbl https://m.edsoo.ru/863e9ed0
Pesynpratel
SBOJIIOLIUU:
MPUCTIOCOOJIEHHOCTD
OpraHU3MOB U
BHAJI000pa3oBaHUeE.
bubmunorexa LIOK
7 Jlaboparopua pabora 1 05 https://m.edsoo.ru/863e9fde
Ne 2 «Omnucanue
MPUCTIOCOOICHHOCTH
OpraHusma u eé
OTHOCHUTEJILHOT'O
XapakTepa»
] Hanpasnenus u mytu 1 bubanoreka [IOK
MaKpO3BOIOIHH https://m.edsoo.ru/863e9cle
9 HeobpatumocTs 1
SBOJIIOLIUN
HcTopus XHU3HU HA
10 3emie u MeTOHI €8 1
H3yUYCHUS
11 Eﬂ(r)llgcTif; EHUsI 1 bubmorexa IOK
P A https://m.edsoo.ru/863ea5a6
JKM3HU Ha 3emJie
1 Sewenoopmn Bubmotea LIOK
P https://m.edsoo.ru/863eabbe
neproaam
OCHOBHBIE 3TarlbI
SBOJIOLIAN
|3 | PAaCTHTEIBLHOrO 1 1 05 Bbub6immoreka [IOK
JKUBOTHOTO MHPA. ’ https://m.edsoo.ru/863ea8bc
[IpakTrueckas pabora
Ne 1 «M3yuyenne
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HCKOIaeMbIX OCTaTKOB
pacTeHl 1 )KUBOTHBIX
B KOJUJIEKITUSIX)»

14

15

CoBpeMeHHas cHCTeMa
OpPraHHYECKOT0 MUPa

DBOJTIONHS YETI0BEKa
(anTpomorenes)

bubmmoreka [JOK
https://m.edsoo.ru/863ea48¢e

bubmmoreka [JOK
https://m.edsoo.ru/863eac2c

16

17

18

JBrKyIIME CUIIBI

(dpaxtopsr)
aHTPOTIOTeHE3a
OCHOBHEBIE CTaANH
SBOJTIONAN Y€JIOBEKa
YenoBeueckue packl U
MIPUPOJTHBIC
aJlanTalyy 4eioBeKa

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

butmmoreka [IOK
https://m.edsoo.ru/863eaeca?

19

PesepBHBIit ypOK.
O0o001IeH e 110 TEME
«Bo3ankHOBEeHNE U
pa3BUTHE KU3HU HA
3emiie»

20

OKOJIOTHs KaK HayKa

21

22

23

24

25

Cpenpl 00UTaHUSA U
SKOJIOTHYECKUE
(hakTOopbI

AbGuotndeckue
(hakTOpHI.
JlaboparopHas pabota
Ne 3.
«Mopdonornueckue
O0COOCHHOCTH
pacTeHuii U3 pa3HbIX
MECT OOUTaHU.
JlaboparopHas pabora
No 4. «Bnausiaue cBeta
Ha POCT M Pa3BHUTHUE
YEPEHKOB KOJIEYCa

buornueckne
(hakTopsl

DKOJOTrIECKHe
XapaKTEPUCTUKHU
MONYJISILUU.
IIpakTudeckas pabora
Ne 2 «ITomcuér
IJIOTHOCTH MOIYJISILIMNA
Pa3HbBIX BUIOB
pacTteHui»

Coo0miecTBa
OpPraHU3MOB —
OHOILIEHO3

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

bubnuorexa LIOK

0.5 https://m.edsoo.ru/863eb10e

butmmoreka [IOK
https://m.eds00.ru/863eb348

0,5

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

26

27

DKOJOTNUECKHIE
CHCTEMBI
(3x0cuCTEMBI)

OCHOBHBIE ITOKA3aTeNn
SKOCHUCTEMBL.
DKOJIOTHUYECKHE

bu6mmoreka IJOK
https://m.edsoo.ru/863eb46a

butmmoreka [IOK
https://m.edsoo.ru/863ebs5fa
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nupaMusl. CBoiicTBa
3KOCHUCTEM.
Cyxkmneccust

IIpuponusie
9KOCHUCTEMBI

28

AHTpOIOreHHbIe
9KOCHUCTEMBI

29

Buocdepa — bubmmorexa [JOK

30 | rnoGam:Has 1 https://m.edsoo.ru/863ebb5e
SKOCHUCTEMA 3eEMITN

3aKOHOMEPHOCTH
31 | cymecTtBOBaHUS 1
onocdeps

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

32 YenoBeuecTBO B 1
ouochepe 3emn

Cocy1iecTBoBaHME
33 mpuponsl U 1
YeloBeYeCTBa

bub6mmoreka [JOK
https://m.edsoo.ru/863ebale

PeszepBHBIii ypoOK.
O000611IeH1E TEMBI

34 | «CoobimecTBa u 1
SKOJIOTHYECKHUE

CHCTEMBEI»

OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

34 0 2,5

IIpunoxenue
MarepuanbHo-TeXHU4YeCcKasi 6a3a

Homenknarypa yueOHOro 0060py1oBaHus 10 OMOJIOTHN ONIPEENISAETCS CTAaHAaPTaAMU OUOJIOTHIECKOTO
oOpa3oBaHMs, MHUHHUMYMOM COJIepKaHUs Y4eOHOro wmarepuana, 0a3uCHOM mporpammoil  oOIIero
06pa3013aHH$1. I[JI)I IMOCTAHOBKM  JCMOHCTPALIMOHHBIX  OIIBITOB  AJOCTATOYHO OAHOI'O 3OK3CMILIApA
obopynoBaHus, 1yisi (PPOHTATBHBIX JTaOOPATOPHBIX PadOT — HE MEHEe OJHOr0 KOMIUIEKTa 000pyA0BaHUs HA
ABOUX ydallIUXCH.

Hcnonb3yercst yueOHoe u  JaboparopHoe OOOpyJOBaHHE, UMelleecs B KaOUHeTe,
pexomMeH1oBaHHOe MuHucTepcTBOM 00pazoBanus PO.

—Tabuuuel 1O OOmed OWOJOrMM: IUTOJIOTMH, TE€HETHKE, OHOJOrMHM Ppa3MHOXEHHS U
HHAUBUAYAJIBHOI'O Pa3BUTHA, SKOJIOTMHU U TCOPUHN SBOJIIOINHA,

— KOMITBIOTEP, UHTEPAKTUBHAS [TaHEb;

— 00BEMHEBIE MOJICIIH IT0 O0IIEH OMOJIOTHM;

— MHUKPOCKOITBI, HAa0Opbl MOCTOSHHBIX MHKpPOIpEnapaToB Mo oOmied OWOJOTUM U  OTAEIbHBIM
OHOJIOTMYECKUM JUCHUITIIIMHAM.

OcHoBHas JIuTEpaTypa
1. B. B. ITaceunuk u ap. buonorus. 10 knacc: yueOHUK A 0011e00pa30BaTeIbHBIX OpraHU3aI|ii:
0a30BbIil ypoBeHb. — M.: [IpocBemnienue, 2020
2. B. B. TTaceunuk u ap. buonorus. 10 kiacc: yueOHUK a5t 0011e00pa30BaTebHBIX OpraHU3aIHii:
6a3oBbliil ypoBeHb. — M.: [IpocBemienue, 2020
3. B. B. [laceunux, I'. I'. IBenoB, T. M. E¢umoBa «buonorus. Paboune nporpammsl. [Ipeamernas
nunua «JIuaus xuzamy». 10-11 knacee». — M., [Ipocsemenue, 2020

JIEKTPOHHBIE pecypchl
1. JlaGopaTtopHsIif pakTukym. brosnorus 6-11 knacc (yue6HOe JIeKTPOHHOE U3JaHUE)
2. http://www.bio.1september.ru/ — XKypuan «buonorusn
3. http://ebio.ru/ — DnexTpoHHbIN yueOHUK «bromorusy
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