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MNOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl MO0 OMOJOTUU TEOPETHUUECKYIO OCHOBY Il ONpeeTIeHuUs
MOJXO0/0B K (POPMHUPOBAHUIO COJEpKaHUsS ydyeOHOTO mpeameTa «bUONOTHS» COCTABUIIH:
koHnentyanbabie mojoxkeHus ®I'OC COO o B3anM0o00OyCIIOBICHHOCTH TIEJIEH, CONEepKaHUs,
pe3ynbTaToB OOY4YCHHS U TPeOOBAHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, TTOJIOKEHHS 00
o0IMX IEeNsIX M TMPUHININAX, XaPAKTEPU3YIOMIMX COBPEMEHHOE COCTOSHHE CHCTEMbI
cpennero obmiero oOpa3zoBanus B Poccuiickoit ®enepanmu, a TakkKe TMOJOKEHUS O
cnenupuke Owonoruu, e€¢ 3HAYEHWHW B TO3HAHWUU >KUBOW TPHUPOABI M OOCCIICUCHHH
CYIIECTBOBaHUSl  4eloBeueckoro oOmiectBa. CorjacHO  Ha3BaHHBIM  MOJIOKEHUSM,
OTIPEeIeJICHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBI [0 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma 1o Ouosiormu HaéT TpPEACTaBICHHE O IeisaX, 00 oOmeil crpareruu
oOy4eHHs], BOCIHMTAHHMS M PAa3BUTHS OOY4YaIOIIUXCA CPEACTBAMH YYEOHOro IMpeameTa
«buonorus», omnpenenseTr o00s3aTEILHOE MPEAMETHOE COJIEpkKAHUE, €ro CTPYKTypY,
pacmpeneneHyue Mo pasfaeiaM M TeMaMm, PeKOMEHIYEMYI0 MOCJEeI0BaTEIbHOCTh U3YUYEHUS
y4eOHOro Marepuayia ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSA3EH, JTOTUKHU
00pa3oBaTeNbHOTO MPOLIecca, BO3PACTHBIX 0COOEHHOCTEN 00yYarOIMXCA.

B mnporpamme 1o OMOJOTHMM TakKe YYMTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METAlPEAMETHBIM U MPEAMETHBIM pe3yJibTaTaM 00ydeHus B (OPMHUPOBAHUHU
OCHOBHBIX BHJIOB YU€OHO-TI03HABATEILHOU JIESITEILHOCTH/y4eOHBIX JEHCTBUI 00yYaromuxcs
110 OCBOGHUIO COJIEP>KaHUS OMOJIOTHYECKOTO 00pa30BaHUsI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi YPOBEHB) peai30BaH MPUHIIUIL
MPEEMCTBEHHOCTH B HW3yYCHHM Ouojoruu, Osarogapss 4eMy B HEW MNpoCMaTpUBAETCA
HAMpaBJICHHOCTh Ha pa3BUTHE 3HAHUM, CBS3aHHBIX C (OPMUPOBAHUEM ECTECTBEHHO-
HAy4YHOTO MHUPOBO33PEHHMS, IIEHHOCTHBIX OPHUEHTAIMM JUYHOCTH, SKOJOTHYECKOTO
MBIIJICHUS, TPEACTABICHUM O 3J0POBOM 00pa3e >KM3HU U OEPEeKHBIM OTHOIICHUEM K
OKpy’Karole npupomHoit cpeae. IloaTomy Hapsay ¢ um3ydeHHEeM OOIIEOHOIOTHYSCKUX
TEOpUH, a TaKKe 3HAHUU O CTPOCHHUH JKUBBIX CUCTEM PA3HOI'O paHTa U CYIIHOCTA OCHOBHBIX
MPOTEKAOIIUX B HUX TMPOLECCOB B IMporpaMme IO OHOJOTMH YACJICHO BHUMAaHUE
WCIIOJIb30BAHUIO TIOJIYYCHHBIX 3HAHWUW B TMOBCEIHEBHOW KU3HU IS PEIICHUS MPUKIATHBIX
3a/1a4, B TOM 4YHUCle: NpOQUIAKTHKKA HACJICACTBEHHBIX 3a00J€BAaHUN YEIOBEKA, MEIUKO-
TEHETUYECKOTO  KOHCYJbTUPOBAHUS, OOOCHOBAaHUS OKOJOTHYECKH  I€JIECO00Pa3HOTO
MOBEICHUA B OKPYXKAKOIIEH MNPUPOAHOU Cpele, aHalnu3a BIHMSHUSA XO3SHMCTBEHHOU
JEATEIIbHOCTH Y€JIOBEKA Ha COCTOSIHUE TIPUPOJIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE
BHUMAaHMS K TIPUKJIAJHON HAMPABIEHHOCTH Yy4eOHOTO mpeamMera « bruoaorusy npoauKToBaHO
HEOOXOIMMOCTBIO OOECIICYCHHS] YCJIOBHM Il PEIICHUS OJHOW M3 aKTyalbHBIX 3a7ad
IIKOJBHOTO OMOJIOTUYECKOTO 00pa3oBaHMs, KOTOpas TmpearnosiaraetT (GpopMHpoBaHUE Y
o0yyJaroumxcsi CHoCOOHOCTH aJIallTUPOBATHCS K U3MEHEHUSIM JTMHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOTO MUPA.

buonorust Ha ypoBHe cpenHero oOuiero oopa3oBaHusl 3aHUMaeT BakHOe MecTo. OHa
obecreunBaeT (GOopMUpPOBAHUE Y O0YUAIONTUXCS MPEACTABICHUA O HAYYHOW KapTHHE MUpAa,
pacupsier U 0000IIaeT 3HAHUSA O JKUBOW MPUPOJE, €€ OTIMYMUTENIbHBIX MPU3HAKAX —



YPOBHEBOM OpraHM3alMy U SBOJIOLMUH, CO3MAET YCIOBUSA JUIA: ITO3HAHUSA 3aKOHOB YXHMBOU
npuponbl, (GopmupoBaHUS (YHKIMOHAIBHOW T'PaMOTHOCTH, HaBBIKOB 3J0pPOBOTO U
Oe3omacHoro oOpasa >KHM3HU, HKOJIOTMYECKOTO MBIIUICHUS, LIEHHOCTHOTO OTHOIIECHUS K
YKUBOU MPUPOJE U YETIOBEKY.

Bonbmioe 3HaueHue OMOJOTHUS HMMEET TaKKe JUIS PEHICHUS BOCHHUTATENIbHBIX U
pa3BUBAIOIIMX 3a7ad CpeIHEro oOIIero oOpa30BaHUA, COLMATU3ALUUU OOYUYaAIOUUXCS.
N3ydyenne Ouonoruu oOecreunBaeT YCIOBUSA Uil (POPMUPOBAHUS HHTEIICKTYaJlbHBIX,
KOMMYHUKAIIMOHHBIX U HMH(DOPMAIMOHHBIX  HABBIKOB, ACTETHUYECKOW  KYJIBTYpHI,
CIOCOOCTBYET MHTErpallii OMOJIOTMYECKUX 3HAHUM C TIPEICTABICHUSIMH U3 JPYTUX Y4eOHBIX
OpeIMEeTOB, B YaCTHOCTH, (U3HKM, XUMHU H reorpaduu. Ha3BaHHBIE MOJIOXKEHUS O
IpeIHa3HAaYeHUH y4eOHoro mnpeamera «buosorus» cocTaBWIM OCHOBY ISl ONpPEAEIICHUS
MOJIXOJIOB K OTOOPY U CTPYKTYPHUPOBAHUIO €TO COJIEPKaHUs, IPEICTABIEHHOTO B IPOrpaMMe
1o 6uoJoruy.

Ot0op conepkanuss yuyeOHOro mnpeamera «buonorus»» Ha 06a30BOM  ypOBHE
OCYHIECTBIEH C MO3MIMI KyJIbTypOCOOOpPa3HOIO IMOAXO0/Ad, B COOTBETCTBUU C KOTOPBIM
oOyyJarouuecs: TOJKHbI OCBOUTh 3HAHMS U YMEHUS, 3HAUMMbIE I (POPMUPOBAHUS OOIIEH
KYJIBTYPBI, OIPEAEIAIOINE aJeKBATHOE INOBEACHUE YEIIOBEKA B OKPYXKAIOLIEH IPUPOIHOU
cpene, BocTpeOOBaHHBIE B MOBCEIHEBHOM JKM3HU W MPAaKTUUYECKOH nesTenbHOcTH. Ocoboe
MECTO B 3TOW CUCTEME 3HAHUN 3aHUMAIOT DJIEMEHTBI COAEPKAHUA, KOTOPBIE CIIy’KaT OCHOBOU
U1t (GOPMUPOBAHMSI TIPEICTABIIEHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHHE MUpa U
LHEHHOCTHBIX OPUEHTAUUAX JIUYHOCTH, CHOCOOCTBYIOIIMX TyMaHW3alUh OHOJIOTHYECKOTrOo
00pa3oBaHus.

CTpyKTypupoBaHHE COJEpKaHUS y4yeOHOro Marepuaja B Mporpamme Mo OHOJIOTUU
OCYILIECTBICHO C YYETOM TMPUOPUTETHOTO 3HAYCHHUS 3HAHUW 00 OTIUYUTEIBHBIX
OCOOEHHOCTSIX JKMBOW TMPUPOJbI, O €€ YypOBHEBOW OpraHM3aldd U 3BOJOUMUA. B
COOTBETCTBHUH C 3TUM B CTPYKType yueOHOro npeamMera «bruonorus BbIIEIEHBI CIEAYIOMINE
colepkarelibHble JUHUK: «bHoJorus kak Hayka. Meroasl HaydyHOro mo3HaHush, «Kierka
Kak Ouosoruueckas cucrema», «OpraHusm Kak Ouojormueckas cuctema», «Cucrema u
MHOT000pa3re OpPraHuyecKOro Mupa», «IBOJIOLUS KUBOW MNPHUPOABD», «IKOCUCTEMBI H
MPUCYIIUE UM 3aKOHOMEPHOCTH.

[enbs u3yuenust yuebHoro mpeamera «buosiorus»» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00y4aroIMMHUCS 3HAHUAMU O CTPYKTYpPHO-(PYHKIIMOHAIBHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra M MPHOOPETEeHHUE YMEHHUM HCIOJIb30BaTh 3TU 3HAHUS MJS TPaAMOTHBIX
JNEUCTBUN B OTHOIIEHUH OOBEKTOB >KMBOM MPHUPOABI M PEIICHUS Pa3IUYHBIX KU3HEHHBIX
npooem.

Hoctmxenue nenu u3ydeHus yueOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
oOecrnieunBaeTcs peleHrueM CIeIyOIMUX 3a1au:

OCBOCHHME OOYYarOUIUMHUCS CUCTEMbl 3HAHMM O OHMOJIOTMUECKUX TEOpHUSAX, YUCHHSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBuiax, CIyKalluX OCHOBOU /uisi (GOpMUPOBAHMUS
MPEACTABICHUN O €CTECTBEHHO-HAyYHOU KapTHUHE MHPA, O METOJAX HAay4YHOTO MO3HAHUS,
CTPOEHHH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHMBBIX CHUCTEM Pa3HOTO ypOBHS OpraHU3allvu,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;



dopMupoBanre y oOydaromuxcsi MO3HABATENbHbIX, HHTEIJICKTYadbHBIX U TBOPUECKUX
CIIOCOOHOCTE B MpOLIECCE aHajdu3a JaHHBIX O MYTSAX pa3BUTUSA B OWOJOTHMHM HAy4YHBIX
B3TJISIJI0B, UJIEH U MTOAXO/I0B K U3YUYEHMIO )KMBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allNM;

CTaHOBJICHHE Yy OOydJarouuxcsi oOuieil KyJbTypbl, (DYHKIIMOHAJIbHONW T'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBACHITH U OIICHUBATH SIBICHUS OKPY>KAIOIIETO MUpPA KUBOW IPHUPOJIbI
Ha OCHOBAHMH 3HAHUU U OMbITA, IOJYYECHHBIX IPU U3YYEHUU OHOJIOTUN;

dbopMupoBaHre y 00ydaroIUXCsl YMEHUN WIUTIOCTPUPOBATH 3HAYCHUE OMOIOTHUECKUX
3HaHUN B MPAKTHUYECKOW NEATEIbHOCTU YEJIOBEKA, PA3BUTUMU COBPEMEHHBIX MEAUIIMHCKUX
TEXHOJIOTUH U arpoOUOTEXHOIOTH;

BOCIHUTAaHUE YOEXAEHHOCTH B BO3MOXKHOCTH IO3HAHUSI YETOBEKOM >KUBOW MPUPOIBI,
HEOOXOJMMOCTH OEpeKHOTO OTHOILIEHUS K HeW, COOMIOJEHUS STUYECKUX HOPM MpHU
IIPOBENCHUH OMOJIOTMYECKUX HCCIIEIOBaHUM;

OCO3HAHME IIEHHOCTH OMOJIOTUYECKUX 3HAHUH ISl TOBBIIICHUS YPOBHS 3KOJIOTUYECKON
KYJbTYPBI, JUIsl GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM M YMEHUM B MOBCEIHEBHOMN KU3HU JIJISl OLICHKHU
MOCJIEICTBUN CBOEH JIESITENBHOCTU MO OTHOLIEHUIO K OKPYKAIoIIEH cpene, COOCTBEHHOMY
310pOBbI0, 000CHOBAHKE U COOIIIOIEHNE Mep MPODUIAKTUKU 3a00JI€BaHU.

B cucreme cpennero obmiero obOpa3oBanus «buonorus», usydaemas Ha 0a30BOM
YpOBHE, SIBIIsieTCA 00s3aTEIbHBIM YUY€OHBIM MPEIMETOM, BXOISIIMM B COCTaB MPEIMETHOMN
obnactu «EcTecTBEHHO-HAyYHbIE TPEIMETH.

Jns w3yudenus: Ouojorur Ha 0a30BOM YpOBHE CpeIHEero oOiero oOpa3oBaHUs
otBoauTcs 68 vacos: B 10 kinacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 ygaca (1 gac
B HEJEIIO).

COAEPKAHUE OBYUEHMUSA
10 KITIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHHU C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U JIPYTUMHU
€CTECTBEHHBIMU Haykamu, ¢uinocoduend, STUKON, SCTETUKOW U TpaBoM. Ponb Ouonoruu B
dbopMHUpOBaHUY COBPEMEHHON HAYydHOU KapTHHBI MUpa. CucTteMa OMOJOTUYECKUX HaYK.

Metonpl TO3HAHUS KUBOW TpUpOAbl (HAOMIOEHHWE, OKCIIEPUMEHT, OIHCAHHE,
u3MepeHue, Kiaccudukaius, MoJeIupoBaHne, CTaTUCTUUECKass 00paboTKa JaHHBIX).

JdeMoHCcTpanuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konsnos, /Ix. Yorcon u @. Kpuk.

Tabmuiel 1 cxembl: «MeTo bl TO3HAHMS )KHBOKM IIPUPOJIBD.

JlaGopaTopHble U MpaKTUYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonp3oBaHWe pa3iMUYHBIX METOAOB MpPU H3yUYEHUU
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M HX OPTraHU3ALHA.



Kusbie cuctembl (OMOCHCTEMBI) KaK TIpeaMeT u3ydeHus Ouonoruu. OTIudue >KUBBIX
CHUCTEM OT HEOPTraHUYECKOU MPUPOIBL.

CpoiicTBa OuocuCTEM M UX pa3HOoOpazue. YPOBHM OpraHuzalud OHUOCUCTEM:
MOJICKYJIAPHBIA, KJIETOYHbIM, TKAHEBBIM, OPTaHU3MEHHBIM, MNOMYISALUMOHHO-BUIOBOM,
HKOCHUCTEMHBIN (OMOreoIeHOTHYECKHI ), OnoChEepHBIH.

JlemoHncTpanum:

Tabmumpl 1 cxembl: «OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3alUN >KUBOU
PUPOJIBIY.

Oo6opynoBanue: Mmojaenb MoJiekyisl JJHK.

Tema 3. XumMHu4ecKuii COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUM  COCTaB  KIETKH. XUMHYECKHE  JJIEMEHTBI:  MaKpOXJIEMEHTBHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEIIECTBA.

@yHKIMHA BOJBI U MHUHEPAJBHBIX BELIECTB B KieTke. IlommepkaHue OCMOTUYECKOTO
OanaHca.

benku. CoctaB u crpoeHue O€IKOB. AMHHOKHCIOTBI — MOHOMEpBI OEIKOB.
He3zamennmbple W 3aMEHUMBIE AMUHOKHUCIOTBI. AMHHOKHCIOTHBIM COCTaB. Y POBHH
CTPYKTYpBl OEJIKOBOWM MOJIEKYJbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAsS M YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBa OeNkoB. buonornueckue GyHKIUN OEIIKOB.

depmeHThl — OUONOrHYecKkre Katainu3aropbl. CTpoeHue QpepMeHTa: aKTUBHBINA IIEHTP,
cyOctpatHas crneuupuunocts. Kodepmentsl. Burtamunbl. Otinuuss  (QepMEHTOB OT
HEOPraHUYECKHUX KaTaIn3aTOPOB.

VYrneBonpl: MoOHOcaxapuibl (T7IOKO3a, pubo3a W AE30KCHpUO03a), TUCAXaPUIIBI
(caxapo3sa, JaKkTo3a) U ToJucaxapubl (Kpaxmal, TIIMKOTeH, Ieuiono3a). buomornueckue
(yHKUIMU yTIEBOAOB.

Jlunuasl: Tpurauuepuasl, ¢docdonunuasl, crepounbl. [ uapodunbHO-THAPOPOOHBIE
cBoiicTBa. buonornueckue Gynkiuu aunuaoB. CpaBHEHUE YTJIEBOJOB, OCJIIKOB U JIUIHUIOB
KaK MICTOYHUKOB DHEPIHUH.

Hykneunossie kucnorel: JHK u PHK. Hykneotuapl — MOHOMEPBI HYKIEMHOBBIX
kucioT. Crpoenne u ¢ynkuuu JHK. Crtpoenune u ¢ynxumu PHK. Buger PHK. AT®:
CTpPOEHUE U (PYHKIIUH.

[utosiorust — Hayka o kietke. KierouHas Teopus — npuMep B3aUMOJECUCTBUS UIEH U
($akTOB B HAYYHOM MO3HAHUH. METO bl U3YUYEHUS KICTKH.

Krerka kak memoctHast >kuBasi cucrtema. OOmue TpHU3HAKA KIETOK: 3aMKHYTas
HapyxHasi MemOpana, MoJiekyibl JIHK kak reHeTnueckuii amnmapar, CucTeMa CUHTe3a OeJka.

Tumnel KIETOK: JyKapuoTHYeCKass M TmpokapuoTudeckas. OCOOEHHOCTH CTPOCHHS
npokapuotudeckon kietku. Kierounas crenka Oakrepuil. CTpoeHHE 3YKapUOTHUYECKOM
kJeTku. OCHOBHBIE OTIIUYUS PACTUTEILHOM, )KUBOTHON U TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbhl KJIETOK — KJIETOYHAs CTEHKA, MITUKOKAIUKC, UX (PYHKIIUH.
[Inasmatnueckass MemOpaHa, e€ cBoicTBa W (yHkiuu. [luTomiazmMa u €€ oOpraHoOUIbI.
OpnomemOpannble  opradHounsl  kietku: OIIC, ammapar [onbmku,  JHM30COMBI.
[lomyaBTOHOMHBIE OpPraHOMAbI KIETKA: MHUTOXOHAPUH, IUIACTUABL. lIpoucxoxaeHue
MUTOXOHApHIA U TacTua. Buasl mmactun. HemeMOpaHHbIe OpraHOUAB KIETKH: PUOOCOMBEI,



KJIETOYHBI IIEHTP, LEHTPUOIU, PECHUYKH, KIYTUKU. DYHKIMU OPraHOUIOB KIIETKHU.
Bxurouenust.

Anapo — perynsaTopHblii ueHTp kieTku. CTpoeHue sjpa: sijiepHas 000JI0YKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcIIOPT BEWIECTB B KIETKE.

JleMoHCTpauM:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Ulneitnen, P. Bupxos, k. Yorcon, ©.
Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammel:  «PacnpenenieHre XUMUYECKHX DSJIEMEHTOB B HEXUBOW MPUPOJAEH,
«Pacrpenenenne XuMNYECKUX 3JIEMEHTOB B )KUBOU IPUPOJIEN.

Tabmumpr u cxembl: «llepuoanueckas Tabnuia XUMAYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOAbDY, «buocuHTe3 Oenkay, «CTpoeHue MojeKkynbl Oenka», «CtpoeHue
dbepmenTay, «HyxknennoBele kuciothl. JJHK», «Ctpoenne monekynsl ATdy», «Ctpoenue
DYKApUOTUYECKOU KIETKN», «CTpOeHUE >KUBOTHOM KIETKW», «CTpOEHUE paCTUTEIbHOU
KIETKN», «CTpOeHNE MPOKAPUOTUUECKON KIETKN», « CTPOEHUE AApa KIETKN», «YTJIEBOIBDY,
«JIunuapy.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, 00OpPYJOBaHHUE JJIsi IPOBEIECHUS HAOIIOACHUH,
U3MEPEHUN,  DKCHEPUMEHTOB,  MHKpONpENaparbl  PAaCTUTEIbHBIX, JKUBOTHBIX U
OaKTepHAIbHBIX KIETOK.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopHas pabota Ne 1. «M3yueHune KaTalIuTUUECKON aKTUBHOCTU (pepMeHTOB (Ha
pUMepe aMUJIa3bl UIIA KaTajaasbl)».

JlabopatopHas pabota Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTCHUM, >KUBOTHBIX W
OaKTepHil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U X OMUCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTD KJIETKH.

OOMeH BemiecTB, WM MeTadonmu3M. AccumMuisaius (TJIaCTUYECKUl OOMEH) U
TUCCUMMJISALUS (3HEpreTuyeckuii oOMeH) — JIBe CTOPOHBI €AMHOIO IMpolecca MeTadoiu3ma.
Pounb 3aK0HOB coOXpaHEHMs BELLIECTB M SHEPTUU B IOHUMaHUU MeTaboIu3Ma.

Tunel oOMeHa BemecTB: aBTOTPOHBIN U reTepoTpodHbIid. Posib (hepMeHTOB B 0OMeHe
BEILECTB U MPEBPAILIEHUH SHEPTUH B KIIETKE.

®otocunte3. CmeroBas u TemHOBas (Ha3pl (orocuHTe3a. Peakiuum ¢oTtocuHTe3A.
DddexTuBHOCTh (hoTOCHMHTE3a. 3HaUeHUE (POTOCHHTE3a IJIs KM3HM Ha 3emie. Bimsaue
yCIIOBU cpe/bl Ha (POTOCUHTE3 U CIIOCOOBI OBBIIIEHUS €T0 MPOIYKTUBHOCTU Y KYJIbTYPHBIX
paCTEHUH.

XemocuHTe3. XeMOCUHTE3UPYIoIIre OakTepuu. 3HaUeHUE XEMOCUHTEe3a JIJIs KU3HU Ha
3emure.

OHepretuueckuii oOMeH B KieTke. PacumierieHue BelECTB, BbIACIEHHE U
aKKyMYJIMpPOBAHME DSHEPrUM B KIETKE. OTambl B3HEpPreTuueckoro oOMeHa. [nmkonus.
bpoxeHnue u ero Buabl. KHCIIOPOIHOE OKHUCIIEHUE, WIIH KJIETOYHOE JbIXaHUE. OKUCIUTENBHOE
bochopunupoBanue. IHEKTUBHOCTh YHEPTETHUECKOTO 0OMEHa.

Peakuuu matpuunoro cunHte3a. ['enermueckas uHpopmamus u JIHK. Peanuzanus
TreHeTUYEeCKO nHpopMaluu B KiIeTke. [ eHeTHueckuii Ko u ero cBoicTBa. TpaHCKpHUIIIUS —



matpuunbli  cuHTe3 PHK. Tpancmsuuss — OuocuHTe3 Oenka. OTalbl TPAHCIHSIHM.
Koauposanue amunokuciaot. Ponas pubocom B OnocunTese Oenka.

Hexnerounsle ¢GopMmbl xu3Hu — BUpychl. Hctopus oTkpeiTuss BupycoB (. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS W >KM3HEHHOTO IMKIa BUpycoB. bakrepmodaru.
bone3nn pacTeHuii, JKMBOTHBIX M  YEJIOBEKA, BBI3BIBAEMBbIE BHpycaMu. Bupyc
uMmMmyHoneduimrta yenoeka (BHUY) — BozOymurens CIIM/la. OOpaTHas TpaHCKpHUMLMS,
peBepTasa u unTerpasa. [Ipodunaktrka pacpocTpaHeHUS BUPYCHBIX 3a00JICBaHUH.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konbuos, . N. UBanosckuii, K. A. Tumupsizes.

Tabmumbr w  cxembl: «Tunmbsl  muTaHus», «MeTtabomusm», «MUTOXOHIPHS,
«JHepreTuyeckuii oomen», «Xmopomiact», «Porocuntes», «Crpoenue JJHK», «Ctpoenue
u (QyHKUMOHHMpOBaHUE TeHa», «CuHre3 Oenkay, «l'eHeTnueckuii kom», «Bupyco»,
«bakrepuodarny, «Ctpoenue u ku3HeHHbIM I1ukin Bupyca CIIM]/la, Oaxrtepuodaray,
«Pemnmukamus JTHK.

O6opynoBanue: Mojenu-ammivkanuu — «Yasoenne JIHK wu  Tpanckpuniusy,
«buocunres 6enka», « CTpoeHUE KIETKU», Mojielb cTpykTyphl JTHK.

Tema S. Pa3MHOKeHNe M1 HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounplii MK, WK SKU3HEHHBIM Uk kieTku. MHtepdaza u murtos. Ilporecchr,
nporekatonue B uHTepdasze. Perumkanus — peakiust matpuunoro cunteza JIHK. Crpoenue
XPOMOCOM. XPOMOCOMHBIN HAOOp — KapuoTuIl. JIUNIONIHBIA U TalIOWIHBIA XPOMOCOMHBIE
HaOopbl. XpomaTtuawl. [luTonmoruueckue OCHOBBI Pa3MHOXKEHUS W WHIAWBUIYATHLHOTO
pa3BUTHUSI OPraHU3MOB.

Henenue kierkn — muto3. Cramuu muto3a. lIpoiecchl, MpOUCXOAIINE HA Pa3HBIX
CTaIUIX MUTO3a. brosornueckuii CMBICI MUTO3a.

[Iporpammupyemasi TuOEIb KJIETKH — aromnTo3.

dopMbl pPa3MHOXKEHMSI OpPraHM3MOB: Oecrojoe U TosioBoe. Buawsl 0Oecrnonoro
Pa3sMHOXKEHUA:  JICJIEHME  HAJABOE, NOYKOBAaHME  OJHO- U  MHOTOKJIETOYHBIX,
criopooOpa3oBaHWe, BEreTaTUBHOE  pa3MHOXKEHHE. VICKycCTBEHHOE — KIIOHHUPOBAHHE
OPTaHU3MOB, €r0 3HAYEHHUE JJISI CEJIEKIIUU.

[TonoBoe pa3MHOXKEHUE, €ro OTINYHUS OT OECI0JIOTO.

Meito3. Craauu meiiosa. IIporecchl, npoucxoasiue Ha cTaausx Meios3a. IloBeaeHue
XpoMOCOM B Meno3e. KpoccuHnroBep. buonornueckuii CMbICT U 3HAYEHHE MEM03a.

["ameTorenes — mporecc 00pa3oBaHUsI TOJOBBIX KIETOK Yy JKUBOTHBIX. I[loJoBBIE
JKeJe3bl: CEeMEHHUKM M suyHuKkh. OOpa3oBaHWE W Pa3BUTHE TOJIOBBIX KJIETOK — TaMeT
(cmepmaTto3oun, SIHIEKIETKAa) — crepMmaroreHe3 W oBoreHe3. OCOOCHHOCTH CTpPOEHUS
SUIEKJIETOK U criepMato30u10B. OmioaorBopenue. [TapTeHorenes.

NunuBunyanbHoe pa3BuTHE (OHTOTEHE3). DMOpPHOHANIBHOE pa3BUTHE (IMOPHOTEHE3).
OTtanbl SMOPHUOHAIILHOTO PAa3BUTUSI Y MO3BOHOYHBIX >KMBOTHBIX: JAPOOJICHUE, TacCTPyJIsAIus,
opraHorene3. IloctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPUOHANIBHOTO PA3BUTHUS:
npsiMmoe, HempsiMoe (JIMYMHOYHOE). BnusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pa3Butrne pacreHuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHHU,
CTaJuu Pa3BUTHSL.



JlemoHncTpanum:

Tabnup! u cxembl: «@OpPMBI pa3MHOKEHHSI OPTaHU3MOBY, «/[BOitHOE OTIIOAOTBOpEHHE
y LBETKOBBIX pacTeHUi», «BerertaTuBHOE pa3MHOKEHUE pacTeHUu», «/lemeHue KieTku
OakTepuit», «CTpOCHHE TOJOBBIX KJIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN UK,
«Permmmkanusa JIHK», «Muto3y», «Mehos», «IIpamoe u HenpsiMoe pa3ButHue», «l'aMeTorenes
y MJIEKOIIUTAIOUIUX U YeJIOBeKa», « OCHOBHBIE CTaJIUH OHTOTCHE3a».

O6opynoBaHue: MUKPOCKOT, MUKporipenapathl «CrnepMaTo30uabl MIEKOTUTAIOIIETO,
«SlinekneTka MIIeKoNuUTaromero», «KapuokuHes B KIETKaX KOpEIIKa JIyKa», MarHUTHas
Mojenb-antuIukamus «Jlenenue kinerkuy, monens JIHK, monens meTada3znoit XpoMOCOMBI.

JlaGopaTopHble ¥ NpaKkTHYeCKUE PadOThI:

JlaGoparopnas pabota Ne 3. «HabnroqeHre MuTO3a B KJIETKaX KOHUMKA KOPEIIKa JyKa
Ha TOTOBBIX MUKPOIIPEINApaTax).

JlabopatopHas pabora Ne 4. «UM3yueHue CTpPOEHHS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpENnapaTaxj».

Tema 6. HaciieACTBEHHOCTh U K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. VcTtopusi pa3BuThs TeHETUKH. Ponb 1uTOonoruu u
YMOPUOJIOTUU B CTAHOBJICHUM TEHETHKU. BKag poccHiCKUX U 3apyOeKHBIX YYEHBIX B
pa3BUTHE TEHETHKU. MeTonbl TeHeTHKU (THOpPUIOJIOTMYECKHUH, ITUTOr€HETUYECKUM,
MOJIEKYJIIpHO-TeHeTHYeckuii).  OCHOBHBbIE  TE€HETHYECKHE  MOHATHUS. | eHeThyeckas
CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH  HACJIEJOBAHMWSI IMPU3HAKOB, ycTaHOBieHHble [. MeHnenem.
MoHoruOpuHOe CKpelmBaHue. 3aKOH €IMHOOOpa3us THOPHUIIOB TIEPBOTO ITOKOJICHHMS.
[IpaBmiio AOMUHUpPOBaHUA. 3aKOH pacCUICIJIEHUs MPU3HAKOB. ['MIOTE3a YMCTOTHI TamMmer.
[TonmHOE M HEMOTHOE JOMUHUPOBAHHUE.

JuruOpuaHoe CKpellluBaHWEe. 3aKOH HE3aBUCUMOIO HAcJeJOBaHUS IPU3HAKOB.
[{uToreHeTuecKkue OCHOBBI IUTHOPUIHOTO CKPEIIMBAHUS. AHAIM3UPYIOIIEE CKPEIIMBAHUE.
Hcrnonp3oBanne aHATU3UPYIOMIETO CKPEIIUBAHUS SISl ONIPEACIICHUS] TEHOTHUIIA OCOOH.

CueryienHoe HacienoBanue Tmpu3HakoB. PabGora T. Moprana 1o CIEIUICHHOMY
HAaCJIeIOBaHUIO TeHOB. HapylieHre cuernieHusi reHOB B PE3YJIbTaTE KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUSI HACJIEACTBEHHOCTHU. [ eHeTHUeCcKne KapThl.

['enetuka mnona. XpPOMOCOMHOE ONpEACICHUE TMojia. AYTOCOMBI U  TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble W reTeporaMeTHble OpraHu3Mbl. HacinemoBaHue NpPU3HAKOB,
CLEIUIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbl M3MEHYMBOCTH: HEHACJICACTBEHHAs W HacieACTBeHHas. Poiib
cpenbl B  HEHACJEICTBEHHOW HW3MEHUMBOCTU. XapaKTEPUCTHKA MOJAU(PHUKAIMOHHOM
W3MEHUYMBOCTH. BapruanmoHHbIA psAl U BapualMoOHHas KpuBas. Hopma peakuunu npusHaka.
KoynnyecTBeHHbIE W KadyeCTBEHHbIC IIpU3HAKKM W WX HopMa peakiuu. CBoiicTBa
MOIU(DUKAITMOHHON U3MEHUYHNBOCTH.

Hacnencreennas, WIW  TEeHOTUIUYEeCKas, W3MEHYHUBOCTb. KomOunaTuBHas
W3MEHYUBOCTh. Mei03 W TOJIOBOM MpOIecC — OCHOBA KOMOWMHATHBHOW H3MEHUYMBOCTH.
MyrtaunonHass u3MeHuMBOCTh. Kiaccudukamuss MyTauuid: TeHHbBIE, XPOMOCOMHBIE,
reHoMmHbIe. YacToTa U mpuurHbl MyTaruid. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHUYECKHUX
psa0B B HacneacTBeHHOM n3meHnunBocty H. 1. BaBumosa.



BuesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuotun uenoBeka. OCHOBHbIE METO/bl T'€HETUKU YEJIOBEKa:
reHeaJIOrMuecKuii, OJM3HENOBbIM, IUTOT€HETUYECKU, OMOXMMUYECKHUM, MOJIEKYJISIPHO-
reHeTnyeckuii. COBpEMEHHOE ONPEAECICHUE TE€HOTHUIA: MOJHOT€HOMHOE CEKBEHHPOBAHME,
reHOTUIIUPOBaHuE, B ToM yucie ¢ nomoisto [1I[P-ananu3a. Hacnencrsennsie 3a00ieBaHus
YelloBeKa: TeHHble O0e3HH, OOJEe3HH C HACIEACTBEHHON MpPenpacnoiokeHHOCTHIO,
XpoMocoMmHbIe Oosie3Hu. CoMaThdeckue W TeHepaTuBHbIE MyTaruu. CTBOJOBBIC KIIETKH.
[MpuHiunel  310poBoro oOpasza KU3HU, JMATHOCTHKU, MPOGUIAKTUKH U  JICUCHUS
reHeTHYecKux  Oosie3Hell.  MenuKo-reHEeTHYecKoe  KOHCYJIbTUPOBaHHE.  3HAUYCHHE
MEIUIIMHCKOW TEHETHKH B TIPEJAOTBPAIICHUH W JICUEHWHW TEHETHYECKUX 3a00JIeBaHUI
YeJI0BeKa.

JlemoHcTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabmuupl u cxembl: «MOHOTHOPUIHOE CKpEIIMBAaHUE U €ro IUTOTCHETHYEeCKas
OCHOBa», «3aKOH PACIICIJICHHS U €r0 MUTOTCHETUYECKAsA OCHOBA», «3aKOH YHUCTOTHI FaAMET,
«Jlurubpunnoe ckpeumBanuey», «l{utonornueckue OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUS,
«Meiio3», «B3auMonencTBue ajuIeNbHBIX TEHOB», «l'€HETMUYEeCKHE KapThl pPAaCTECHUH,
YKMBOTHBIX U YEJIOBEKa», «I €HeTHKa mojia», «3aKOHOMEPHOCTH HACIIEI0OBaHUs, CLIETUIEHHOTO
¢ mnonom», «KapuoTumel dYenoBeKa U JKMBOTHBIX», «Buabl  H3MEHUYMBOCTHY,
«MomudukamonHas u3MeHYMBOCTbY, «HacnenoBanue pesyc-pakropa», «['eHeTrka rpymnmn
KpoBH», «MyTallmoHHass U3MEHUUBOCTbY.

O6opynoBanue: mMonaenu-aniuimkanuu «MoHoruOpuaHOe ckpemrBanuey, «HemomHoe
TOMUHUpPOBaHKUE», «JlurnOpuaHoe ckpeumBanue», «llepekpéct XxpoMocomM», MUKPOCKOI U
Mukponpenapar «Jllpo3zoduna» (Hopma, MyTauud (OpMbI KpbUIBEB U OKpPACKH Tena),
repOapuii «I'opox MOCEBHON.

JlaGopaTopHblie 1 NpakTHYeCKHE padoThI:

Jlabopatopnas pabora Ne 5. «M3ydeHue pe3ynbTaTtoB MOHOTHOPHUIHOTO U
JTUTUOPUIHOTO CKPEUIMBAHUS Y APO030(PHIIbl Ha TOTOBBIX MUKPOTIpEapaTaxy.

JlaGopatopnas pabora Ne 6. «3ydenue Moau(pUKAIIMOHHOW W3MEHYUBOCTH,
ITOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOM.

Jlabopatopnas pabora Ne 7. «AHanmm3 wmytanmuii y JApo30oduibl Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

[Tpaktuueckast pabora Ne 2. «CocTaBieHue 1 aHAJINU3 POAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U Ipoliecc. 3apoKICHUE CEJEKIHNHU U IoMecTUKanus. Yuenue H.
WM. BaBuiioBa o 1ieHTpax MPOUCXOXKICHUS U MHOTOOOpa3us KyJIbTypHBIX pacTeHuil. LleHTpsI
MPOUCXOXKIECHUS IOMAIIIHUX KUBOTHBIX. COPT, Mopoa, ITaMM.

CoBpeMeHHbIE METO/Ibl CeNIeKIIMU. MacCoBBIM U UHIUBUIYAIbHBIA OTOOPHI B CEJIEKIIUU
pacTeHuil W KUBOTHBbIX. OIllEHKAa 3KCTepbepa. bIM3KOPOACTBEHHOE CKpPEIIMBAHUE —
uHOpuauHT. Yuctas nuansa. CKkpenmBaHue YUCTHIX JTUHUH. [ eTeposuc, nim rubpuaHas cuia.
HeponcteenHoe ckpemuBanne — aytOpuauHr. OtnanéHHas rulOpuam3anus U e€ yCIexu.



HcKyCcCTBEHHBINM MyTareHe3 M MOJy4YeHUE MOJUIUIOUIOB. JIOCTKEHHS CEEKUMN PACTEHU,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHONOrUs Kak OTpacib NPOU3BOACTBA. ['€HHAs MHMXKEHEpHUs. ITallbl CO3IaHUS
pekomOunanTHO JIHK u Tpancrennsix opranusmoB. Kierounas umnxenepus. Kierounbie
KYJIBTYPBL. MUKpOKIOHAIBHOE pPa3MHOKEHUE pacTeHui. KnonnpoBanue
BBICOKOIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJOTUYECKUE U ITUUYECKUE
npobaembr. MO — reHeTH4ecKr MOAU(PHUITMIPOBAHHBIE OPTaHU3MBI.

JlemoHCTpauumu:

[Toptpetsl: H. 1. BaBuiios, 1. B. Muuypun, I'. [I. Kapneuenko, M. ®@. IBaHOB.

Tabmuibl 1 cxeMbl: kKapTa «l[eHTpHl MPOUCXOXKACHUS U MHOTOOOpa3usi KyJIbTYPHBIX
pactenui», «llopombl [OOMamIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX pacTEHUN»,
«Otnanénnas rubpuausanus», «Padborel akanemuka M. ®. MBanoBay, «llomummounus»,
«OOBEKTHI OMOTEXHOJIOTUI, «Knerounsie KYJIBTYPBI 151 KJIIOHUPOBAHUEY,
«KoHcTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISDKHM TIJI0JI0B U KOPHEIJIONOB IUKUX (DOPM U KYJIBTYPHBIX COPTOB
pacteHui, repoapuii «CenbCKOX0391iCTBEHHBIE PACTECHUS.

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

Okckypeust «OCHOBHBIE METObI U JOCTHXKEHUSI CEJIEKIIMU PACTEHUM U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIUIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIM YYACTOK, B TEININYHOE
X034MCTBO, JIA0OPATOPUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. DBoJIrOLIHOHHASI OHOJIOT HS.

[IpennochUlku BO3SHUKHOBEHUS 3BOJIIOIIMOHHON TEOPUHU. DBOJIIOLIMOHHASA TEOpUS U €€
MeCTO B OHOJI0rMU. BiusiHue 3BONMIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTUX HaYK.

CBunerenscTBa 3BOMIOUMU. llaneoHTonornyeckue: NociIe0BaTENbHOCTD IOSBICHUS
BUJIOB B MAJEOHTOJOTMYECKONW JIeTonucH, nepexoaHsle ¢opmbl. buoreorpaduueckue:
CXOJICTBO U paznuuue (hayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOrMYECKHUE: CXOJCTBA U Pa3InyUsi SMOPUOHOB PA3HBIX BUAOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE, AHAJIOIMYHBIE, PYJIMMEHTAPHBIE OpPTraHbI,
aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMUYECKUE: CXOJCTBO MEXaHHU3MOB HACJEJICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX MTyTeH y BCEX OpPraHU3MOB.

OpomonnoHHas teopust Y. [lapeunHa. IIpeanochUlKM BO3HUKHOBEHUS JAPBUHU3MA.
JIBroKymiue Ccuiibl 3BOJIOUMHM BUAOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOXKEHHE MIPH
OTPaHMYEHHOCTU PECYpPCOB, HEOMpeneiEHHas W3MEHUYMBOCTh, OOphOa 3a CyIIeCTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bostouu (CTD) u €€ 0CHOBHBIE MOJOKEHHUS.

Muxkpossosronus. [omymnsanus kak eaMHUIA BUAA U DBOJIIOLUN.

JBroxkynire cuibl ((pakTopbl) SBOIIOLMYM BUIOB B IpHpoae. MyTallmoHHbBIN Npolecc U
KOMOMHATHBHAsA W3MEHYMBOCTH. llomynsuuoHHbIE BOJMHBI U Apeid reHoB. W3omsamus u
MUTPALIHSL.



EctectBennblii 0oT60p — Hampapmistonuii ¢pakrop 3Bomronuu. DopMbl €CTECTBEHHOTO
otbopa.

[IpucnocoONeHHOCTh ~ OpraHU3MOB  Kak  pe3yiapTaT  3Boionuu.  [Ipumepsl
MPUCIOCOOJICHUI Yy OpraHu3MoB. ApoMopd03bl U UAUOATATITAIIIH.

Bun u BumooOpaszoBanue. Kpurepum Buma. OcHOBHble (OpMBI BHI000pPa30BAHUS:
reorpauueckoe, SKOJIOTrHIeCcKOe.

Maxposomonus. ®opmbl 3BomONMK: (UIIETUYECKas, JUBEPreHTHAs, KOHBEPTeHTHAs,
napayienbHas. HeoOpaTuMOCTh 3BOJIOLNH.

[IpoucxoxeHne OT  HECNEUAIU3UpPOBAHHBIX  IpeAakoB. [Iporpeccupyromas
crienuanu3anys. AJanTuBHAS paguanus.

JlemoHncTpanum:

[Hoptpersr: K. JIunnen, XK. b. Jlamapk, Y. [Japsun, B. O. KoBanesckuii, K. M. bap, O.
['exkens, @. Mromnep, A. H. CeBepiios.

Tabmunpl u cxembl: «Pa3BuTue opraHmdeckoro Mupa Ha 3emiie», «3apoJblllu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Dopmbel OOpbObI 3a CYHIECTBOBAHUEY,
«EctecTBeHHbId 0TOOPY», «MHOTO0Opa3ue copToB pacTeHuit», «MHoroodpasue mnopos
KUBOTHBIX»,  «llomymsiuuy»,  «MyTanmoHHass  M3MEHYUBOCTBHY,  «ApomMop(do3bl»,
«Mnnoanantanumn», «O0mas nerenepanus», «/Bmwkyiue cuiiel sBomonun», «Kapra-cxema
mapupyta nyremectsus Y. Jlapsunay, «bops0a 3a cymecrBoBanuey, «IIpucnoco0ieHHOCT
opranu3zMoBy, «I'eorpaduyeckoe BUI000pa30BaHue», « IKOJIOTMUYECKOE BUI000PAa30BAHUE .

OOopynoBaHue: KOJUIEKUHS HACEKOMbBIX C pPa3IMYHbIMH THUIIAMHU OKpAcKH, Habop
IUIOAOB M CeMsiH, Koyuiekuus «[Ipumepbl 3aluTHBIX MPHUCTIOCOOJIEHUH Y JKUBOTHBIX,
Mojzieiab «OCHOBHBIE HAIPaBJICHUS 3BOJIOLUN», 00bEMHas Mojaenb «CTpoeHHE TOJIOBHOTO
MO3ra MO3BOHOYHBIX).

buoreorpapuyeckas kapra mupa, KoJuleKuus «DopMbl COXPAHHOCTH HCKOIMAEMBIX
KUBOTHBIX M pacTeHui», wmojenb ammukauus «llepekpéct XpomMocom», BIIAKHbBIE
npemnapatsl «Pa3Butue HacekoMoroy, «Pa3utue JSArymku», MUKporpenapat «pozodpunar»
(HOpMa, MyTanuu GOPMBI KPHLIILEB U OKPACKU TETIA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabota Ne 1. «CpaBHeHUE BUIOB IO MOP(POIOTHUECKOMY KPUTEPHUION.

JlabopatopHas pabora Ne 2. «OmnmcaHwe TPHUCTOCOOJICHHOCTH OpraHu3Ma U e€
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuyHble  MpEACTaBICHUS O  3apOXKICHUUM  KU3HU. HayuHble TruUnoressl
BO3HMKHOBEHHUSI XU3HM Ha 3emie: abuoreHe3 W MaHCIepMusa. XHUMHUYECKas 3BOJIIOLIMS.
AOHOreHHBI CHHTE3 OPraHWYECKUX BEIIECTB U3 HEOPraHMYECKHX. DKCHEPUMEHTATbHOE
MOATBEPKACHUE XUMHUUECKON »Bomonnu. HavanpHbie 3Tambl OMOJOTHYECKON HBOIOIIHH.
['unoreza PHK-mupa. ®opmupoBaHne MeMOpaHHBIX CTPYKTYp Y  BO3HUKHOBEHHE
npoTokieTKU. [lepBble KIETKH U UX HBOMIOLMSA. DOPMHPOBAHME OCHOBHBIX I'PYIN KHBBIX
OpPraHU3MOB.

Pa3Butne xu3Hum Ha 3emiie 1o spam U nepuonaMm. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. [lameo3olickas spa W e€ Mepuoabl: KEMOPHICKUN, OPAOBHKCKHIMA,
CHJIYPUMCKHWM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.



Me3so301ickas 3pa u €€ nepuoabl: TPHACOBBIN, IOPCKUM, MEJIOBOM.

KaliHo3o1ckas 3pa u €€ nepuopl: MaleOreHOBbIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIH.

XapakTepucTrKa KJIMMaTa U reoJIOTHYECKUX MmpoueccoB. OCHOBHBIE 3Tambl 3BOJIIOLUN
pPaCTUTENBHOTO M KUBOTHOTO MHpa. ApoMopdo3bl Yy pacTeHUil U >KMBOTHBIX. [losiBiieHue,
pacUBET ¥ BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema  OpraHM4YecKoro Mupa Kak  OTpakeHue  dBojonuu.  OCHOBHBIE
CHUCTEMaTUYECKUE TPYMIIbI OPraHU3MOB.

OBOJIIOIMS Y€JOBEKa. AHTPOINOJOTHS Kak Hayka. Pa3BuTue npeAcTaBICHUN O
MIPOUCXOKJICHUHN YeJNOoBeKa. Meroasl u3ydyeHus aHTponorene3a. CXoACTBa M pa3iidyuusd
YyeJoBeKa U )KUBOTHBIX. CUCTEMAaTHUECKOE TOJIOKEHUE YETIOBEKA.

JIBwxkymume cuiabl (pakTopsl) aHTpomoreHe3a. HacieacTBeHHass HW3MEHUYHUBOCTh M
€CTEeCTBEHHBIN 0TOOp. OOIIeCTBEHHBI 00pa3 JKW3HU, HU3rOTOBJICHUE OpyAUN Tpyaa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAIIONMUTEKHU, YEIOBEK yMEbIi,
Yenopek mnpsaMoxomsamui, YenoBek HeaHAepTalbCkuii, YenoBexk pasymuslii. Haxonku
HCKOMAEMbIX OCTAaTKOB, BpEeMs CYIIECTBOBaHHUSA, O00JIACTh PACHPOCTPAHECHUS, OOBEM
rOJIOBHOTO MO3Tra, 00pa3 >KU3HU, OPYIHS.

UYenoeueckue pacbl. OCHOBHBIE OOJIBIIINE PACHI: €BPOIICOUIHAS (€Bpa3uiicKas), HErpo-
aBCTpaJioujHasi (9KBAaTOpUANibHASA), MOHTOJIOMIHAS (a3uaTCKO-aMepuKaHcKasi). YepTsl
MPUCIIOCOOJICHHOCTH TPEJCTABUTENICH YETOBEUECKUX pac K YCIOBUSIM CYIIECTBOBAHMUSI.
EnunctBo uenoBeyeckux pac. Kpuruka pacusma.

JdeMoHCTpaUu:

[Toptpetsl: @. Penn, JI. ITactep, A. . Onapun, C. Mumiep, I'. FOpu, Y. lapBuH.

Tabmuuer u  cxembl: «BosnukHoBenme ComHeuHOW — cucTeMbl», «Pa3BuTue
OpraHuyuecKoro Mupay, «PactutenbHas kietkay, « X XKuBoTHas kietkay, «lIpokapuoTudeckas
KJeTka», «COBpeMEeHHasi CUCTEMa OPTaHUYECKOro Mupay, « CpaBHEHUE aHATOMUYECKUX YEpPT
CTPOCHHS  YEJOBEKa W  4YeJIOBEKOOOpa3HbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
MaJEOHTOJIOTHYECKNX HAXOJOK IMPEIKOB COBPEMEHHOI'O YEJIOBEKa», «JpeBHelme JIoamny,
«/lpeBHue moan», «llepBeie COBpeMEHHBIE MO, «HenoBedeckue pacs.

Oo6opynoBanue: myispku  «IIpoucxoxaeHue dYenoBeka» (OIOCTHI aBCTPAJIONUTEKA,
NMUTEKAHTPOTa, HEaHJEPTalblla, KPOMAaHbOHIIA), CJICNKA WIA HN300paKEeHUS KaMEHHBIX
OpyAuil MEPBOOBITHOTO YeJIOBEKa (KaMHHU-YOMTIEPHI, pyOunia, ckpebiia), TeOXpOHOJIOTHIECKas
Tabnuia, KOJUIeKIusa «@opMbl COXPAaHHOCTH MCKOIIAeMbIX )KUBOTHBIX U PACTECHUI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[IpakTudeckas padora Ne 1. «M3yueHne nckomaeMbIX OCTaTKOB PACTEHUN M KUBOTHBIX
B KOJIJICKITUSIX).

DKcKypcust « DBOMIOLNS OPraHUYECKOro MUpa Ha 3emMiie» (B €CTECTBEHHO-HAYUHbINA UITN
KpaeBeTUECKUMN My3el).

Tema 3. Oprann3Mbl 4 OKpYy:KawIas cpeaa.

OKoNorus Kak Hayka. 3aJadud W pa3feiabl 3KOJOTrMu. MeTOoIbl 3KOJOTHYECKUX
UCCIIEOBaHUM. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenst oOuTaHWs  OpPraHWU3MOB: BOJHAs, HA3€MHO-BO3/yIlHAs, TIOYBEHHAs,
BHYTPUOPTAaHU3MEHHASI.



Okonoruueckue paxropsl. Knaccudukamnus s3xomorndecknx (HakTopoB: aOMOTUUYECKHE,
OMOTHYECKHE U aHTPOTOreHHbIE. J{eficTBUE 3KoI0ornYecknX (PakTOpOB HA OPTaHU3MBI.

AOuoTtnueckue (akTopbl: CBET, TeMIlepaTypa, BIAKHOCTh. DOTONEPUOIU3M.
[IpucnocoGienusi OopraHM3MOB K JAEUCTBUIO abuoTuueckux QakrtopoB. buomornueckue
PUTMBL.

buotnueckue ¢akroppl. Bunmbl OMOTHYECKHMX B3aMMOICHCTBHIL: KOHKYPEHIIHA,
XUIIHUYECTBO, CcuUMOMO3 u ero Qopmbl. [lapasuTusm, Koomepamnus, MyTyalu3M,
KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIM3M, HEUTpaiu3M. 3HaAUCHHE
OMOTUYECKUX  B3aUMOJACHCTBUN Il  CYIIECTBOBAaHUS OpPraHM3MOB B  INPUPOJIHBIX
coo00IIecTBax.

OKOJIOTUYECKHE XApaKTEPUCTUKU MOMyJAud. OCHOBHBIE IOKa3aTeNd MOIMYJISLIUU:
YUCJIEHHOCTh, IUIOTHOCTb, POXJa€MOCTh, CMEPTHOCTb, HPHUPOCT, MHUrpauus. JuHammuka
YUCJICHHOCTH NOITYJISIUUU U €€ PeryJIsaius.

JlemoncTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubr u  cxembl: kapra «lIpupoansie 30HBI 3emum», «Cpenbl oOOUTaHUSA
opranuzmoBy», «@Poronepuoansm», «llomymsmun», «3aKOHOMEPHOCTH POCTA YHMCIEHHOCTH
nonyysiuuu uHQy30pun-TyPenbkn», «lluiesplie nenm».

JlaGopaTopHble 1 NIpaKkTHYeCKHe PadoThI:

JlaGoparopHas pabota Ne 3. «Mopdonoruyeckue 0COOEHHOCTH PacTEHUN U3 Pa3HBIX
MECT OOUTaHUS.

JlaGoparopHas pabota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Ipaktuueckass pabora Ne 2. «lloacy€r MmIOTHOCTH TOMYJSALUNA pPa3HBIX BHUJIOB

pacTeHui».
Tema 4. CooO1miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.
CooOmectBo  opraHu3mMoB — OuoneHo3. CTpyKTypel OuOLEHO3a: BHJIOBasd,

MpOCTpaHCTBEHHasA, Tpoduueckas (nuiienas). Buasi-nomuHanTsl. CBsizu B OMOIIEHO3E.

Okonoruueckre cucteMbl (dKocuctemsbl). [lonstre 06 3KocUcTEME W OMOTEOIICHO3E.
@DYHKITMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TIPOAYICHTHI, KOHCYMEHTHI, PEIYICHTHI.
KpyroBopoT BemecTB U MOTOK SHEPIHUU B dKocHcTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocucteMbl. [lumeBsie nenu u cetd. OCHOBHBIE IMOKa3aTead 3KOCHUCTEMBI: OHoMacca,
MPOIYKIHSA. DKOJOTHUYECKUE TMUPAMUJIBI: MPOIYKIIMHA, YUCICHHOCTH, Onomacchl. CBolCTBa
IKOCUCTEM: YCTOWUYUBOCTh, CAMOPEryYJIsitus, pa3BuTie. CyKueccus.

[IpuponHble SKOCHCTEMBI. DKOCHUCTEMBI O3€p M PEK. DKOCHCTEMA XBOWHOTO WIIA
HIMPOKOJUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOo3KocuCcTeMBbI. bruonornueckoe u
XO3s5IIICTBEHHOE 3HAYEHHUE arpO3KOCHUCTEM U YPOOIKOCHUCTEM.

buopasnooOpazue  kak  ¢dakTop  ycToMuMBOCTH  dKocucteM.  CoxpaHeHHe
OHOJOTMYECKOT0 pa3HooOpasus Ha 3eMIle.

Yuenne B. U. Bepnanckoro o 6uocdepe. I'paHuiipl, cocTaB U CTpyKTypa OHochepsl.
XKusoe BemectBo U ero pynkuuu. OcodeHHOCTH OMOC(hEphl KaK r00aTbHOM 3KOCHCTEMBI.
Jlnnamuyeckoe paBHOBECHE M 0OpaTHasl CBsI3b B Ouocdepe.



KpyroBopoTbl BemecTB U OMOT€OXMMUYECKUE LUKIBI 3JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTHL Ouocheprbl. OCHOBHBIE OMOMBI CYIITH.

UYenoreuectBo B Ouochepe 3emnn. AHTpomoreHHble H3MEHEHHs B Ouocdepe.
['mobGanbHbIE 3KOJIOTHYECKUE TPOOIIEMBI.

CocymiectBoBaHre Npupoabl U yernoBeuecTBa. CoxpaHeHue OMOpa3HOOOpa3us Kak
OCHOBa ycToWuMBOCTH Ouocepsl. OCHOBa palMOHAIBLHOTO YIPABICHUS MPHUPOIHBIMU
pecypcaMu U UX UCIOJIb30BaHue. JJOCTIKEeHUsI OMOJIOTHH U OXpaHa MPUPOIbI.

JdeMoHCcTpanuu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmumet u  cxemsl: «llumeBsie 1enw», «bUOIEHO3: COCTaB U CTPYKTYypay,
«[Ipupoansie coobmiectBay, «llenu nuranus», «Jxogorudeckas nupamuaa», «buochepa u
YEJIOBEK», «IJKOCHCTEMA UIMPOKOJUCTBEHHOIO Jieca», «IDKOCUCTEMA XBOWHOIO JIeCcay,
«buonenos BomoéMa», «ArpoueHos», «lIpuMmepHbIe aHTPOIIOTEHHBIE BO3JIEHCTBHS Ha
npupoay», «BaxkHelme MCTOYHUKH 3arpsi3HEHHS] BO3JlyXa U TPYHTOBBIX Boa», «llouBa —
Ba)KHEWIIAas cocTaBisitomas Ouocdepb», «PakTopsl Aerpagauuu nous», «llapHUKOBBIM
apdexT», «PakTopbl PAAUOAKTHUBHOIO 3arps3HeHus Ouocdepbl», «OO0mas CcTpykrypa
ouochepr», «Pacnpoctpanenue >xu3zHu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps»,
«Kpyrosopot yriiepoaa B buocdepe», «KpyroBopot a3ora B Ipupoae».

ObopynoBanue:  Mojenb-ammiukauus  «TunuyHsle  OUOLEHO3b»,  repOapuit
«PactutenbHble  cooOmiecTBa», KoJUleKiuu «buoreHo3y», «Bpeaurenu BaKHEUIIMX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp», TepOapuu U KOJJIEKIMHM PpACTEHUH M IKUBOTHBIX,
NpUHAJICKAIIME K pPa3sHbIM SKOJOTMYECKUM TpyIaM OAHOTro Buaa, KpacHas kHwura
Poccutiickoii @enepainu, n300pakeHHs] OXPAHSIEMBIX BUJIOB PACTCHHUM U )KUBOTHBIX.

[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA TTPOT'PAMMBI 110 BUOJIOT'NN HA
HBA30BOM YPOBHE CPEJJHEI'O OBIIIEI' O OGPA3OBAHNMA

Cornmacuo ®I'OC COO, ycranaBnuBarOTCS TpeOOBaHMS K pe3yJabTaTaM OCBOCHUS
oOyJarouuMucs  OporpaMMm  CpeAHero  oOmiero  oOpa3oBaHUs:  JIMYHOCTHBIM,
METanpeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3YJbTATOB OCBOCHUs IpeaMera «bHOJIOrusD> BBIACICHBI
CJIEYIOIME COCTABJISIIOLIME: OCO3HAHHE OOYYaloIUMUCS POCCUICKON TIpa)JaaHCKOU
UJIEHTUYHOCTU — IOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOATEIIBHOCTA U CaMOOIIPEIEIICHUIO,
HAJIMYUE MOTHBALMU K OOY4YEHHMIO OHOJIOTMH, LEJCHAIIPaBICHHOE pPa3BUTHUE BHYTPEHHHUX
yOeXAeHUH JMYHOCTM HAa OCHOBE KIIIOUEBBIX ILIEHHOCTEW W HCTOPUYECKUX TpaauLul
pa3BUTHsA  OMOJIOTMUYECKOIO  3HAHMWS, TOTOBHOCTb M  CIOCOOHOCTh  OOy4arouuxcs
PYKOBOJCTBOBATbCA B CBOECM JCATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU  YCTAHOBKAMHU,
OPUCYIIMMHU  CHUCTEeME  OHOJIOTMYECKOTr0  00pa3oBaHUs, HaJWYHE  SKOJIOTHMUYECKOTO
IPaBOCO3HAHUS, CTIOCOOHOCTH CTaBUThH LIEJIU U CTPOUTD KU3HEHHBIE TUIAHBI.



JIndHOCTHBIE pe3ynbTaThl OCBOCHUS mpeamera «buonorus» n0CTUraroTCs B €IMHCTBE
y4eOHON ¥ BOCIUTATEIBHOM JIEATETLHOCTH B COOTBETCTBHH C TPAJUIUMOHHBIMHU
POCCUHCKMMH  COUMOKYJIbTYPHBIMH, HCTOPUYECKUMHU UM  JIyXOBHO-HPABCTBEHHBIMHU
[EHHOCTSIMU, MPUHATHIMU B 0OIIIECTBE MpaBUIaMU U HOPMaMU TMOBEACHUS U CIIOCOOCTBYIOT
MPOIIECCaM CaMOIIO3HAHUSA, CAMOBOCIHUTAHUS W CaMOpPa3BUTHUS, pPa3BUTUS BHYTPEHHEU
MO3ULAH JIMYHOCTH, MATPUOTU3MA, YBAXKEHUS K 3aKOHY U ITPABOMOPSIAKY, YEIOBEKY TpyAa U
CTapiieMy TOKOJICHUIO, B3aWMHOTO YBa)XXEHHUsS, OCPEKHOTO OTHOIICHUS K KYJIbTypHOMY
HACIIEAUIO ¥ TPaAuLMsAM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepaunu, npupoae u
OKpY>Karollen cpefie.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUSI Y4eOHOTro TmipeaMera «bHOJOTHS) JOJKHBI
OTpaXkaTh TOTOBHOCTh M CITOCOOHOCThH 00YYAIOIINUXCSl PYKOBOJACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEW TO3UIMEN JMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTAlUM, IO3UTHUBHBIX
BHYTPEHHHUX YOEXKJICHHM, COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IIEHHOCTSAM POCCUHUCKOIO
00111ecTBa, paCHIMPEHUE KU3HEHHOTO OIbITAa U OIbITA JACSITEIBHOCTH B MPOIIECCE peaTU3aINU
OCHOBHBIX HAIlPaBIICHUH BOCIUTATEILHOM AEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa;k1aHCcKOro BOCIIUTAHUSI:

chOPMHPOBAHHOCTh TPAXKIAAHCKON TMO3UIIMK OOYyYarolerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX MpaB W OOS3aHHOCTEH, YBaAXKEHHE 3aKOHA U
MIPaBONOPSIAKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM JESATEIBHOCTH TMPU CO3JaHUM yUEeOHBIX
MPOEKTOB, PEIICHUU Y4YeOHBIX W TO3HABATENBHBIX 3a]a4, BBIMOJHEHUH OHOJOTUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpEJENsATh COOCTBEHHYIO TMO3UIUI0 1O OTHOIIEHUIO K SIBIICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHUE YYUTHIBATH B CBOUX JICMCTBUSIX HEOOXOJAMMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pasHbIMU YOCKIACHHUSIMHU, KyJIbTYPHBIMU IIEHHOCTAMH U
COLUAIBHBIM IOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOIIECCE COBMECTHOI'O BBIMOJHEHUS YYCOHBIX,
MO3HABATEIbHBIX M MCCIEIOBATEIbCKUX 3aJ1a4, YBAKUTEJIBHOTO OTHOIICHUS K MHEHHIO
OTITIOHEHTOB TIPH OOCYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COMICPIKAHMUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh  POCCHUMCKOM  Tpa)KAaHCKOW  WACHTUYHOCTH, MATPUOTU3MA,
YBOXKEHUSI K CBOEMY HApOJy, UYBCTBA OTBETCTBEHHOCTH Iepen PoauHol, ropiocT 3a CBOM
Kpaii, cBOI0 PoauHy, CBOM SI3bIK U KYJIBTYPY, IIPOLUIOE U HACTOSAIIEE MHOTOHALMOHAJIBHOIO
Hapogaa Poccuu;

[IECHHOCTHOE OTHOIICHUE K TMPUPOJHOMY HACICIUI0 M TAMSATHUKAM TPUPO/IBI,
JNOCTHXEHNAM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILIEHMBATh BKJIAJl POCCHUUCKUX YYEHBIX B CTAaHOBJICHHE M DPa3BUTHE
OWonorny, MOHUMAaHUS 3HAYCHHWS] OWOJOTMW B TO3HAHWHM 3aKOHOB MPHUPOJBLI, B >KU3HU
YEJIOBEKa U COBPEMEHHOTO 00IIeCTBa;



uaeitHass  yOexJAEHHOCTh, TOTOBHOCTh K CiIykeHuto u 3amure (OTtedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE JTyXOBHBIX LIEHHOCTEN POCCHUICKOTIO HAPOa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OIEHWBATh CHTYalldl0 ¥ TMPUHAMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTONYMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOILIECHHE K CBOUM pPOAMUTENSAM, CO3JaHUI0 CEMbHM Ha OCHOBE
OCO3HAaHHOTO MPUHATHUS LUEHHOCTEM CEMEMHOW MXWU3HU B COOTBETCTBUU C TPATULIHSIMHU
HapoaoB Poccuu;

4) 3¢CTEeTUYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHUN;

MOHMMAHHUE IMOIMOHATBLHOTO BO3ICHUCTBUSI >KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUAAX MCKYCCTBa, CTPEMJICHUE MPOSIBISATH
KaueCTBa TBOPYECKOW JTUYHOCTH;

5) ¢usnyeckoro BoOCNMTAHUA, (POPMHMPOBAHUS KYJIbTYPbl 310POBbSI H
IMOIMOHAJIBLHOIO 0JIaronoJIyYns:

MOHMMAaHUE W peaau3amus 3J0poBOro u Oe3omacHOro obpasa >KU3HU (30pOBOE
MUTaHKUE, COOJIIOICHUE TUTUEHUYECKUX MPABWI U HOPM, COATaHCUPOBAHHBIN PEXXUM 3aHSATUN
U OTHbIXa, peryispHas ¢usnueckass AaKTUBHOCTb), OEpPEKHOTO, OTBETCTBEHHOTO W
KOMITETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (DM3NYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMMAHUE IIEHHOCTU MPaBWI HMHAUBUIYAIHLHOTO W KOJUJIEKTUBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3[I0POBBIO U KU3HU JIFOJEH;

OCO3HAHUE TOCJICACTBUN U HEMPUSATUS BPEIHBIX MPUBLIYEK (YIIOTPEOJICHUS alKOTOJIs,
HapKOTHUKOB, KYPEHUS );

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYy, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

TOTOBHOCTh K AKTUBHOW  JEATEIBHOCTA  TEXHOJIOTUYECKOM H  COLMAJIbHOM
HAIPaBJICHHOCTH, CIIOCOOHOCTh UHUIIMUPOBATH, MNIAHUPOBATH U CAMOCTOSTEIILHO BBITIONHSATh
TaKyo JesTeIbHOCTD;

WHTEPEC K Pa3INIHbIM cepaM mpodecCHOHATBEHON NesTeIbHOCTH, YMEHHE COBEPIIAThH
OCO3HaHHBIA BBIOOp Oynymied mnpodeccuu W peasu3oBbIBaTh COOCTBEHHBIC >KHU3HECHHBIC
TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTSHKCHUH BCEH
KU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKHU I11eJieco00pa3HOe OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY >KU3HU Ha
3emJie, OCHOBE €€ CyIlIeCTBOBAHMS;

MOBBINICHUE YPOBHS DKOJIOTHYECKOW KYIbTYPHI: TPUOOPETEHUE OMBITA TUTAHUPOBAHUS
MOCTYIKOB U OLIEHKU WX BO3MOKHBIX MOCJIEICTBUM ISl OKPYKAOUIEN CPEIbI;

OCO3HaHME rI00aJIbHOT0 XapaKTepa HKOJIOTMYECKUX MPoOJieM U MyTeH UX pelleHus;



CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpeTaeMble MPU H3YYCHHUH OHOJOTHMH 3HAHHUS U
YMEHHSI TpPU PEIICHUU NpoOJieM, CBA3AHHBIX C PaIlMOHAJIBHBIM MPHPOJONOIB30BAHUEM
(coburoieHue npaBuil MOBEJAECHMS B IPUPOJE, HAIIPABJIECHHBIX HA COXPAaHEHHE PaBHOBECHS B
IKOCHCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, OHMOC(hepHI);

aKTHBHOE HENPUITHE NEHUCTBUM, MPUHOCALIUX BpEJ OKPYKAarOLIEH IPUPOIHON cpene,
yMEHUE IIPOTHO3UPOBATh HEeOJIaronpusTHbIE HKOJIOTMYECKUE MOCJIEICTBHUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KME Pa3BUTOIO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJIbTYphI, OIBITA
NEATEIbHOCTH DKOJIOTMYECKOM HAINpaBICHHOCTH, YMEHUS PYKOBOJCTBOBAaTbCSA HUMHU B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOW MPAKTHUKE, TOTOBHOCTU K YYaCTHIO B
IIPAKTUYECKOM AEATEIbHOCTH SKOJIOTUUECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

C()OPMUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKM M OOLIECTBEHHOM IPAaKTUKH, OCHOBAHHOTO HA JHAJIOTe€ KYJBTYP,
CIIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE  SI3bIKOBOM W YMTATEIIbCKOM  KyJIbTypbl Kak CpEeICTBa
B3aMMOJICUCTBHS MEXY JIFOJAbMU U IIO3HAHUS MUDA;

NOHMMaHUE CHEeUU(PUKU OMOJIOTUU KaK HayKH, OCO3HaHUS €€ poiud B (POPMUPOBAHUU
palMOHAJIBbHOIO HAYYHOTO MBIIUIEHUS, CO3JaHUM LIEJOCTHOTO MpEACTaBIEHUs 00
OKpY’KaIoIllEeM MHpE KaK O €IMHCTBE IPHUPOJIbI, YEJIOBEKa M OOIIEeCTBa, B IO3HAHHH
IPUPOAHBIX 3aKOHOMEPHOCTEN U PEIIEHUH MPOOJIEM COXPAHEHUSI PUPOIHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OHMOJOTMM [ COBPEMEHHOM  IIMBWJIM3ALIUU:
o0OecriedeHUss HOBOTO  YPOBHS  pPa3BUTUS  MEAMIMHBI, CO3JaHHE  IEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pElIaTh PECypCHbIE NPOOJEeMbl pPa3BUTHUSI YEJIOBEYECTBA,
MOMCKA IMyTeH BBIX0J1a U3 II100aIbHBIX SKOJOTMYECKHUX MPoOJIeM U o0ecrieyeHus mepexoia K
YCTOMYMBOMY Ppa3BUTHIO, PALMOHAIBHOMY HCIOJIb30BAHUIO MPUPOJHBIX PECYPCOB U
(OpMUPOBAHNIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUM OHMOJOTMYECKMX 3HAHMM B UENSIX IOBBIILICHUS
o01me  KyJbTyphl, €CTECTBEHHO-HAy4YHOM TIpaMOTHOCTH, KaK COCTaBHOM  4acTu
(GyHKIHOHATBHOM TPaMOTHOCTH OOy4Jaromuxcs, popMupyeMoi npu U3y4yeHuu OUOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJOB IO3HAHWSA, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HMCIOJIb30BaTh IMOJy4YaeMble 3HAHMS AJI aHalu3a U OOBSCHEHUS SBIICHUHN
OKpY’KaIOIIero MUpa U MPOUCXOIAUINX B HEM M3MEHEHHUI, yMEHHE JAelaTh 00OCHOBAHHBIC
3aKJIIOYEHUs] Ha OCHOBE HAay4HbIX (DAKTOB M UMEIOIIMXCS JAHHBIX C IEJIbI0 MOJIYy4YEeHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIFHO HCIIOJIB30BAaTh OMOJIOTMYECKUE 3HAHUS IS PEIICHUs
npo6JieM B pealbHBIX KU3HEHHBIX CUTYaIIUAX;

OCO3HAHHME LEHHOCTH HAyYHOH JEeATEIbHOCTH, TOTOBHOCTh OCYUIECTBISATH MPOEKTHYIO
Y UCCIIEI0BATEIIBCKYIO IEATEIbHOCTh UHANBUAYAJIBHO U B IPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BAHHIO U CaMOOOPA30BAHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUW MO OWOJIOTUM B COOTBETCTBHM C >KU3HEHHBIMH
NOTPEOHOCTSIMHU.



METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yabTaThl OCBOCHHS yueOHOro npeamMera «buosmorus BKIIOUYAIOT:
3HaUYMMBbIE 711 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAIOMUXCA MEKIUCIUILUIMHAPHBIE
(MeXTpeaMeTHbIe) OOIEHAYYHbBIE TMOHATHS, OTPAXAIONIUE METOCTHOCTh HAYYHOW KapTHHBI
MHUpa U Crenu(pUuKy METOAO0B MO3HAHUS, UCIIOJIh3YEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO,
9HEPrus, SBJICHUE, IPOLIECC, CUCTEMA, HAYUHBIN (aKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, HCCIeOBaHUE, HAOIOJEHUE, H3MEpPEHUE, OKCIEPUMEHT W JAPYTHX),
YHUBEpCaAIbHBIC YUeOHBIC NCHCTBUS (IO3HABATEIbHBIC, KOMMYHHUKATHBHBIC, PETYJISITUBHBIC),
obecreunBaronyie  ¢GopMupoBaHue (DYHKIIMOHATBHONW TPAaMOTHOCTH H  COIMAJIBHOM
KOMIIETEHIIUH OOyYaronuxcsi, CIHOCOOHOCTh OOYyYaroImMXCs HCIOJIb30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIC YUCOHbIC JIEUCTBUS B
MO3HABATENILHON M COLUANIbHOM MPaKTHKE.

MeTtanpeameTHble pe3yabTaThl OCBOCHHUS MPOTPAMMBI CPEIHEro 001ero oopa3oBaHus
JIOJKHBI OTPaXKaTh:

OgByaieHue YHMBEPCAJIbLHBIMH Y4eOHbIMM MO3HABATEIbHBIMHU JeHCTBUSIMMU:

1) 6a3oBbIe JOrHYeCKHE ICHCTBHUS:

CaMOCTOSITENILHO (OPMYJIUPOBATh M AKTyaJIM3UPOBATh MPOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHUHM 3HAHWUK TPHUEMBI JIOTHYECKOTO MBINUICHUS (aHAN3a,
CUHTE3a, CpPaBHEHMs, KjaccuUKaiuu, oOOOIIEHUS), PACKPHIBATH CMBICT OMOJOTUYECKUX
NOHATUH (BBIACNATh HMX XapakTEepHbIC TMPU3HAKW, YCTAaHABIMBATH CBSI3U C JPYTUMH
HNOHATHUSIMU);

OTIPENCIATh LEN NeATeIbHOCTH, 3a/1aBas MmapaMeTphl U KPUTEPUU MX ITOCTHIKEHUS,
COOTHOCHUTH PE3YyJIbTAThI IEITEIILHOCTHU C TOCTABJIICHHBIMU IEJISIMU;

UCIIOJIb30BaTh OMOJIOTMUECKHE TOHSTHS JUisi 00BbsACHeHUs] (AaKTOB W SIBICHUU >KUBOU
PUPOIBL;

CTPOUTH JIOTHYECKHE PACCYXACHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, IO AHAJIOTHH),
BBISBIIATH  3aKOHOMEPHOCTH W TMPOTHBOPEYHS B  pAacCMaTPUBACMBIX  SIBJICHUSX,
(GbOopMyIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITH CXEMHO-MOJICIHbHBIC CPEACTBA JIJIsl TPEACTABJICHHSI CYIIIECTBEHHBIX CBSI3CH U
OTHOIICHUN B U3y4aeMbIX OMOJIOTHYECKUX O0BEKTaX, a TAKXKe MPOTHBOPEUHA pa3HOTO PoJa,
BBISIBJICHHBIX B Pa3IMYHBIX HH()OPMAITMOHHBIX HCTOYHUKAX

pazpabarbiBaTh IJIaH pEIICHHS MPOOJeMbl ¢ y4€TOM aHauM3a HMMCIOIIUXCS
MaTepHATBHBIX K HEMAaTEPUATBLHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh, OIICHUBATh COOTBETCTBHE PE3YJILTATOB IIEIISIM,
OIICHUBAThH PUCKH TOCIICICTBUHA JEATCILHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATHE PadOTy B YCIOBUSAX pPEaIbHOT0, BHUPTYaIBHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIAJETh HAaBBIKAMHM y4eOHO-HCCIIEIOBATEIbCKOM U TMPOEKTHOM JIeATENbHOCTH,

HABBIKAMM pPa3pelieHusi MpoOJeM, CIOCOOHOCTHIO UM TOTOBHOCTBIO K CaMOCTOSITENIbBHOMY



MOUCKY METOJIOB pEIIEHUs MPAKTUYECKUX 3a/lady, MPUMEHEHHUIO PAa3JIMYHbIX METOJIOB
MIO3HAHUS,

UCIIOJIb30BaTh PA3JIMYHbIE BHUJbI JESITEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHMS, €rO
UHTEpHIpETaliU, MPeoOpa30BaHUI0 U MPUMEHEHHUIO B YU€OHBIX CUTYallUsIX, B TOM YUCIE MPU
CO3/JaHUU YYEOHBIX U COLIMAIbHBIX MPOEKTOB;

dbopMHpoBaTh HAYYHBIM THWIT MBINUICHUS, BIAJAETh HAYYHOWM TEPMHUHOJOTHUCH,
KJTFOUEBBIMU TTOHATUSMU U METO/IAMH;

CTaBUTh U (HOpPMYyIUpOBaThH COOCTBEHHBIC 3a/lauyu B 00pa30BaTENIbHON ACSATEIBHOCTU U
KU3HEHHBIX CUTYaIIUSX;

BBISIBIIATH TPUYMHHO-CJICJACTBEHHBIC CBSI3M W aKTyaIM3WpOBaTh 3a7ady, BBIIBUTATH
TUIIOTE3Y €€ peIleHMs, HAXOJIUTh apryMEHThl ISl JOKa3aTeIbCTBA CBOUX YTBEPKICHUH,
3aJ1aBaTh MapaMeTPhl U KPUTECPUH PEIICHUS;

aHAIM3UPOBAaTh TIOJNYYCHHBbIE B XOJ€ PEIICHUs] 3aJadd Pe3yJIbTaTbl, KPUTUUYECKU
OIICHUBATh UX JIOCTOBEPHOCTD, TPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CHTYAIHsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISITh LI€JICHANIPABICHHBIA MOUCK MEPEHOCA CPEJICTB U CIOCOOOB JIEHCTBUS B
po(heCCUOHATIBHYIO Cpeay;

yMETh TEPEHOCUTh 3HAaHWA B TO3HABATEIbHYI0 M MPAKTUYECKYyl0 00JIacTu
KU3HEAEATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJEH, INpeaJiaraTh OPUTHHAIBHBIC MOAXOABl M PEIICHHS, CTaBUTh
poOIeMBbI U 3a/1a4H, TOMYCKAIOIINUE aJTbTEPHATUBHBIC PEIIICHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTUPOBATHCA B PA3IMYHBIX UCTOUHHKAX MHGOPMAIMU (TEKCTE y4eOHOro mocoous,
HAy4YHO-TIOMYJISIPHON  JUTEepaType, OHOJIOTMYECKUX  CJIOBApSIX M CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B MHTepHETE), aHAIU3UPOBATh MUHQPOPMAIUIO Pa3TUUYHBIX
BUIOB # (OpPM TIPEACTABICHHS, KPUTUYECKU OIEHUBaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTH;

dbopMyIUpoBaTh 3aMpPOChl U MPUMEHSITH PA3IUYHBIE METOJBI MPU MOUCKE U O0TOOpE
ounosiornyeckoi nHGopmaru, He0OXOAUMOM 111 BEITIOJIHEHUST yUeOHBIX 3a/1a4;

MPUOOPETATh OMBIT UCTIOJIB30BAHUSI HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCTIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSATENILHO BBIOMPATh ONTHUMAIBHYIO (OpMYy TpencTaBlICHHUs] OMOJIOTUYECKOU
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULIbI, PUCYHKU U JPYTOE);

HCIIOJIb30BaTh HAYYHBIN S3BIK B KAue€CTBE CpEJCTBA NpH padboTe ¢ OMOJIOrMYeCKOn
uH(pOopMaIueit: MPUMEHATh XUMUYECKHE, (PU3NIECKUe U MAaTeMaTHIECKUE 3HAKU U CUMBOJIBI,
dbopmybl, ab0peBUaTypy, HOMEHKJIATYPYy, HCIOJIb30BaTh M MPEOOPA30OBHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISTHOCTH;

BJIAJ€Th HaBbIKAMU pPAaclO3HaBaHUA W 3alIUTHl HHPOpMaLUU, HHOOPMAIMOHHOU
0e30MacHOCTH JTUYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) obuennme:



OCYIIECTBJISATh KOMMYHHMKAIIMA BO BceX cdepax KHU3HU, aKTUBHO YYacTBOBAaTh B
JMAJIoTe WU JTUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoi TeMbl (yMEHUE 3aJaBaTh BOIPOCHI,
BBICKA3bIBaTh CYXJICHHUS OTHOCHUTENIbHO BBIMOJHEHUS MpeljaraeMod 3aJadyd, y4UThIBATh
MHTEPECHI U COTTACOBAHHOCTH MO3UIIUI IPYTUX YYACTHUKOB JIMAJIOTA UM IUCKYCCHUH);

pacro3HaBaTh HeBepOajbHBIE CPEACTBA OOIICHHS, MOHMMATh 3HAYEHHUE COIMATIBHBIX
3HAKOB, TIPEANMOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHTyalldid, yMETh CMST4Yath
KOH(DJIUKTHI U BECTH TIEPETOBOPHI;

BJIAJCTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS] U B3aUMOJICUCTBUS, IOHUMATh HAMEPEHUS
JIPYTUX JIIOJIeH, MPOSIBIATh YBXKHUTEIBHOE OTHOILIEHHWE K COOECEIHUKY U B KOPPEKTHOM
dbopme GpopMyIUpPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIAaraTh CBOIO TOYKY 3PEHHSI C UCIIOIb30BAHUEM SI3BIKOBBIX
CPENCTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHUMATh M HCIOJb30BaTh MPEUMYIECTBA KOMaHIHOW U WHIAWMBUIYaJTbHON pabOThHI
NpU PEIICHUU OHOJIOTMYECKONM MpoOJieMbl, 0OOCHOBBIBATH HEOOXOJIUMOCTh MPUMEHEHUS
TPYNIOBBIX (POPM B3aMMOJIEHCTBHSI PU PEIICHUH Y4eOHOM 3a/1auu;

BBIOMpPATh TEMATUKY M METOJIbl COBMECTHBIX JACHCTBUHN C yu€TOM OOIIUX MHTEPECOB U
BO3MOXKHOCTEMN Ka)KJIOTO WieHa KOJUIEKTHUBA;

MPUHUMATh LE€IM COBMECTHOW JEATEIIbHOCTH, OPraHW30BBIBaTh U KOOPAMHUPOBATH
JNEUCTBHS TO €€ JOCTHKEHHIO: COCTABIIAThH IUIAH JACUCTBUM, PACOPEAENATh POIU C YYETOM
MHEHHI Y4aCTHUKOB, 00CYK/JIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4YECTBO CBOETO BKJIaJa W KaXKJIOTO YYaCTHHUKAa KOMaHJIbl B OOIIUIA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejyiarath HOBbIE MPOEKTHI, OLICHUBATh UJIEU C MO3UIIUA HOBU3HbBI, OPUTHHAIHHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B PA3IUYHBIX CHUTYyaIUsX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

1) camoopranu3anusi:

HCIIOJIb30BaTh OMOJIOTMYECKWE 3HAHMS Il BBISBICHHS MPOOJIEM U MX pEIICHUs B
KU3HCHHBIX M YIYCOHBIX CUTYaIIUSIX;

BBIOMpATh HA OCHOBE OMOJOTHYECKUX 3HAHUM II€JIEBBHIE M CMBICIOBBIE YCTAaHOBKH B
CBOUX JICMUCTBUAX M MOCTYNKAaX MO OTHOIICHHUIO K JKMBOM MPHUPOJIE, CBOEMY 3J0POBBIO U
3I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJILHO OCYIIECTBIISATh MTO3HABATEIBHYIO JE€SITEILHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh U (PopMyIUpoBaTh COOCTBEHHBIC 3aJaud B 0OOpPa30BATENHHOU JEATEIHLHOCTH H
KU3HCHHBIX CUTYaIIUSX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUS TMpoOJieMbl € YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MTPEANOYTEHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

JenaTh OCO3HAHHBIA BBIOOp, APTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;



OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHPOBAHUIO W MPOSIBICHUIO IIUPOKOW JPYAUIIMH B Pa3HBIX
00JIaCTSIX 3HAHUM, TIOCTOSHHO MMOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBCHb.

2) CAaMOKOHTPOJIb:

J1aBaTh OICHKY HOBBIM CHTYallUsAM, BHOCUTh KOPPEKTHBHI B JICITEIBHOCTD, OIICHUBATH
COOTBETCTBHUE PE3yJIbTATOB IIEIISIM;

BJIaJCTh HAaBBIKAMH II03HABATEIbHOM pe(IeKCHMH KaK OCO3HAHMS COBEPIIaeMbIX
JCUCTBHI M MBICJIHMTEIILHBIX MPOIECCOB, MX PE3YyJIbTaTOB M OCHOBAHHWH, HCIIOJIL30BATh
puéMbI peIICKCHHU ISl OLIEHKH CHTYaIlUH, BEIOOPA BEPHOTO PEIICHHMS;

YMETh OLIEHUBATh PUCKH M CBOEBPEMCHHO MPHUHUMATH PEIICHHUS 110 UX CHIKCHHIO,

IPUHUAMATh MOTHUBBI K apTYMEHTHI IPYTHX MPH aHAIHM3€ PE3yIbTaTOB JCATCIbHOCTH;

3) npuHsATHE ce0s U APYTHUX:

NPUHUMATh ceOsl, TOHUMAasi CBOM HEJJOCTAaTKH U JOCTOUHCTRBA,

NPUHUMATh MOTHUBBI M apIYMEHTBI IPYTHX MPHU aHATIHM3E PE3yIbTaTOB JICATCIIbHOCTH;

NPU3HABATh CBOE MPABO U IPABO IPYTHUX HA OLMIHOKH;

pa3BUBATh CIIOCOOHOCTH MMOHUMATh MUP C TO3MIIMK APYTOro YeI0BEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3ynbrarbl ocBoeHHs nporpammbel COO mno Ouonormu Ha 0a30BOM
YpOBHE BKJIIOYAIOT crieluduyeckue A yueOHoro npeamera «buosorus» HaydHble 3HaAHUS,
YMEHUSI U CIOCOOBI MEHCTBUI MO OCBOCHHUIO, MHTEPIIPETAIIMU U MPEoOpa30BaHUIO 3HAHUIMA,
BUJIbI JEATEIBHOCTH IO MOJYYEHHIO HOBOT'O 3HAaHWS W NMPUMEHEHUIO 3HAHWM B Pa3jIu4HBIX
yUEOHBIX CUTYalUsIX, a TAKXKE B peabHbIX )KU3HEHHBIX CUTYallUsAX, CBI3aHHBIX C OUOJIOTHEH.
B nporpamme npeaMeTHbIE PE3yJIbTATHI MPEICTABIEHBI MO ToJaM 00y4YeHHUsI.

[IpenmeTHble pe3ynbTaThl OCBOECHMS ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUWA O MECTE€ U POJIM OMOJIOTUM B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUH COBPEMEHHOIN €CTECTBEHHO-HAYYHOU KapTHHBI MUpa
U HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUICKUX M 3apyOEKHBIX YUEHBIX-OMOJOTOB B
pa3BuTue OuoNoruu, GyHKIMOHATHLHOW TPaMOTHOCTH YEJIOBEKa JJIsi PEUICHHs >KU3HEHHBIX
3ajad;

YMEHHE pACKpbIBaTh COJAEp)KaHWE OWOJIOTHUYECKUX TEPMUHOB U TOHSATUH: >KU3Hb,
KJIETKA, OpPraHu3M, MeTa0oiu3M (OOMEH BEIIEeCTB U NpEeBpallieHHWE SHEPTHUu), roMeocTas
(camoperynsiuus), YpOBHEBas OpraHu3alusi >KUBbIX CHUCTEM, CaMOBOCIIPOU3BEICHUE
(penpoayKuHsi), HacIeACTBEHHOCTh, U3MEHUHBOCTb, POCT U Pa3BUTHE;

YMEHHE H3J1araTh OMOJIOrMYECKHE TEOpUH (KJIETOYHAs, XpPOMOCOMHAas, MyTallMOHHAs,
IEHTpajbHas IoTMa MOJIeKYyJapHOU Ouosiorun), 3akonbl (I'. Menaens, T. Moprana, H. 1.
BaBuioBa) u yyeHus (0 meHTpax MHOTO0OOpa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX PACTCHUM
H. . BaBunoga), onpeaensaTb rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJaMH HAYYHOTO IMO3HAHUS B OMOJIOTHUHU: HAOIIOIEHNE U OTIMCAHNE
JKUBBIX CHCTEM, IPOLIECCOB M SBJICHHI, OpraHu3alMs W MpPOBEIEeHHUE OHOJIOTrMYECKOTO
DKCHEPUMEHTA, BBIJIBUKEHHUE TMIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXKIY HCCIIEIyEMBIMU



BEJIMYMHAMH, OOBSICHEHHE TMOJIYYeHHBIX PEe3yJbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOPHUI U 3aKOHOB, YMEHHUE JIENaTh BbIBOJbl HA OCHOBAaHUU MOJyYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBIIEIATh CYLIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU IPOIECCOB: OOMeHa
BEIIECTB M TMPEBpAIllEHUsT DSHEPrMM B KIeTKe, (OTOCHHTE3a, IUIACTUYECKOTO H
YHEPreTUYECKOro 0OMeHa, XeMOCUHTE3a, MUT03a, MEH03a, OIUIOAOTBOPEHUS, PA3MHOKEHHUS,
WHIUBUYAJIBHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3);

yMEHUE MPUMEHSTH MOJIyYCHHbIC 3HAHUS JJI OOBSICHEHUSI OMOJIOTUYECKHUX MPOIIECCOB
U SIBIICHWM, NJI1 TPUHATHS NPAKTUYECKUX PEIICHWW B TMOBCEAHEBHOW MXU3HU C LEJbIO
oOecrieueHuss OE30MACHOCTH CBOETO 3/I0pPOBbS U 3[0POBBS  OKPY)KAIOIIMX JIIOJIEH,
cOOJII0JIEHNs. HOPM T'PaMOTHOTO MOBEJICHUS B OKpPYXKaroLEeld NPUPOAHON cpese, TOHUMaHNe
HEOOXOIMMOCTH HCHOJB30BAHMS JOCTHIKEHH COBPEMEHHOW OHMOJOTMU M OMOTEXHOJIOTHMA
JUISl pallMOHAIBHOTO MPUPOIOIIOJIB30BAHUS;

YMEHHME pellaTh 3JE€MEHTapHble T€HETHYECKHE 3aJaud Ha MOHO- U JUTHOpPHIHOE
CKpEUIMBaHUE, CLEIJIEHHOE HAacleJOBaHWE, COCTAaBJIATh CXEMbl MOHOTHOPHUIHOTO
CKpEUIMBaHUA IS Pe/ICKa3aHus HacaeA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH J1a00paTOpHbIE U MpaKTUYeCKue paboThl, COOMIOaTh MpaBUia Mpu
pabote ¢ yueOHBIM U J1JA0OPaTOPHBIM 000PYI0OBAHUEM;

YMEHHME KPUTHUYECKU OLEHUBATh U MHTEPHPETUPOBATH MH(OPMALNIO OMOIOTHYECKOIO
CoZiepKaHusl, BKIIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUA U3 PA3IMYHBIX UCTOYHUKOB (CpencTBa
MaccoBOoil  MH(OpMalMK, HAYYHO-TIOMYJISIPHBIE  MaTepuasbl), O3TUYECKHE  aCIEKThI
COBPEMEHHBIX MCCIIEOBAHUN B OMOJIOTUH, METUIIMHE, OMOTEXHOIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBICE IMCHMEHHBICE M YCTHBIC COOOIICHHs, 00001I1as
OMOJOrMYECKyl0 HWH(MOPMAIMI0O U3 HECKOJbKMX HCTOYHUKOB, T'PAMOTHO HCIOJIb30BATh
NOHATUIHBIN anmapaT OMOJOTUH.

[IpenmeTHble pe3ynbTaThl OCBOCHMS ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJDKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUWA O MECTE€ U POJIM OMOJIOTUM B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUHM COBPEMEHHOI €CTECTBEHHO-HAYYHOU KapTHHBI MUpa
¥ HAYYHOTO MHPOBO33PEHHS, O BKJAJE POCCHUICKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B
pa3BuTue OuoNOruH, GYyHKIMOHATHLHOW T'PAaMOTHOCTH YeJIOBEKA JUISl PEIICHUs KU3HEHHBIX
3ajad;

YMEHHE pacKphIBaTh COJEpKaHUEe OWUOJOTMYECKUX TEPMUHOB U TOHSTHHA: BHI,
NONyJsiiusi, TeHO(MOH, OBOJIONMS, ABWKYyIIME CHiIbl  ((aKTOphl)  SBOJIOIMH,
IPUCIOCOOJICHHOCTh ~ OpPraHU3MOB,  BUJ000pAa30BaHUE,  AKOJOTUYECKHE  (DAKTOpHI,
DKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTBI, PEAYLEHTHl, LENW IUTaHUSA, SKOJOTMYecKas
nipaMujia, OuoreoreHos, ounocdepa;

yMEHUE Hu3arath OuoNorudeckue Tteopuu (dBosonronHas Teopust Y. JlapBuHa,
CHUHTETUYECKasl TEOPHUsl IBOJIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoacraa K.
M. bapa, yepenoBanusi riaaBHbIX HanpasieHud v myTtei sBosmonnu A. H. CeBepiioBa, yueHus
o O6uocthepe B. U. Bepnaackoro), ompenensiTb I'paHUII UX MPUMEHUMOCTU K >KUBBIM
cucTeMam;



yMEHUE BIAJETh METOJaMH HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOICHUE W OTMCAHNE
KUBBIX CHCTEM, TMPOIECCOB U SIBJICHHM, OpraHU3alMs W TMPOBEJACHUE OHOJIOTHYECKOTO
HKCIIEPUMEHTA, BBIJBU)KEHUE TUIIOTE3bI, BBISBICHHUE 3aBUCHUMOCTU MEXKIY HCCIETyEeMbIMU
BEJIMYMHAMU, OOBSICHEHUE MOTYYEHHBIX PE3YJIbTATOB, UCIOIB30BAHHBIX HAYYHBIX MOHSITHH,
TEOpUi U 3aKOHOB, YMEHHUE JIEIaTh BHIBOIbI HA OCHOBAHUU MOJyUYECHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBCHHBIC IPU3HAKH CTPOCHUS OWOJOTHYECKUX OOBEKTOB:
BUJIOB, TIOMYJISAIUN, IPOIYIICHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOIICHO30B U DKOCUCTEM,
OCOOEHHOCTH TPOIECCOB: HACJEICTBEHHOW HW3MEHYMBOCTH, €CTECTBEHHOro OTOOpa,
BUJI000pa30BaHus, MPUCIOCOOICHHOCTA OPTraHU3MOB, JIEUCTBHS IKOJIOTMUYECKUX (PaKTOpOB
Ha OpraHu3Mbl, MEPEHOCA BEIIECTB W IMOTOKA JHEPTHM B 3KOCUCTEMAX, AHTPOIOTCHHBIX
M3MEHEHHUM B HKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEHIECTB M OMOT€OXMMHUYECKHUX
LUKJIOB B Onocdepe;

yMEHUE MPUMEHSTH MOJIYYCHHbIC 3HAHUS JJII OOBSICHEHUSI OMOJIOTUYECKHUX MPOIIECCOB
U SBJICHUM, JJIl TPUHATHUS TMPAKTUUYECKUX PEIICHUNH B TOBCEAHEBHOM >XM3HHU C IEJIBIO
oOecrieueHns O€30MACHOCTU CBOErO 3/0POBbS W 3JI0POBbSl  OKPYXAIOLIUX JIFOJACH,
cOOJII0JIEHN. HOPM TPAaMOTHOTO MOBEJIEHUS B OKpPYXKaroleld MTPUPOAHON cpese, TOHUMaHue
HEO0OXOMMOCTH UCIOJIb30BAHUS JOCTHKEHUN COBPEMEHHOW OMOJIOTUU ISl PAIMOHAIIBHOTO
MPUPOJIONIOIB30BAHUS;

yMEHHUE peliaTh JIEMEHTApHbIE OMOJOTUYECKHUE 3aJ]auM, COCTABIISATh CXEMbI MepeHoca
BEILIECTB U DHEPTUH B IKOCHCTEeMax (L€ MUTaHUsA);

YMEHUE BBINOJIHATH JJA0OPATOPHBIE U MPAaKTUYECKHE PaboThl, COOMI0ATh MPaBUIIa TIPU
pabote ¢ yueOHBIM U JTA0OPaTOPHBIM 000PYI0OBAHUEM;

yMEHUE KPUTHUYECKH OIEHUWBATh M WHTEPIPETUPOBATH MH(POPMAIINIO OHMOJIOTHYECKOTO
COJICpKaHMsl, BKIIFOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS W3 PA3JIMYHBIX UCTOYHUKOB (CpeACTBa
MaccoBOM HH(pOpMaIMK, HAYYHO-TIOMYJISIPHBIE MaTepuajbl), pacCMaTpUBaTh TJI00OAbHBIC
AKOJIOTUYECKHUE TMPOoOJIeMbl COBPEMEHHOCTHU, (OPMUPOBATH IO OTHOUIEHHWIO K HHUM
COOCTBEHHYIO TIO3HUIINIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC IMCHMEHHBICE M YCTHBIC COOOIICHHs, 00001I1as
OMOJIOTMYECKYI0 HUH(POPMAIMIO M3 HECKOJIBKUX HWCTOYHUKOB, TPAMOTHO HCIOJb30BaTh
NOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosnuecTtBo yacoB DJIeKTPOHHbIE
HauMeHoBaHMe pa3/ie/ioB U TEM (undpossbie)
Ne i/m Konrpoabueie IIpakrnyeckue
NPOrpaMMblI Bceero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
bu6moreka IIOK
1 brooriit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 ’KuBble CUCTEMBI U UX OpraHu3aIus 1 bubnmorexa LIOK
P B https://m.edsoo.ru/7f41c292
3 XUMHUYECKUMN COCTAB U CTPOECHUE 8 1 bubmmoreka [{OK
KJIETKH https://m.edsoo.ru/7f41c292
4 KuzHenearenbHOCTh KIETKH 6 1 bubmiorexa LIOK
8 https://m.edsoo.ru/7f41c292
5 PazmHOkeHne U nHIUBUYaTbHOE 5 1 bubmmoreka [JOK
pa3BHUTHE OPTAaHU3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh M NI3MEHYUBOCTD bu6mmoreka [JOK
6 8 1.5
OpPTraHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexiusa opranu3MoB. OCHOBBI 3 1 bubmmoreka [JOK
OMOTEeXHOJIOTHN https://m.edsoo0.ru/7f41c292
8 PesepBHOE Bpems 1 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB IIO 34 3 4

[TPOI'PAMME
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11 KIIACC

Kosmn4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/m Konrpoabusie IIpakTuueckue
MPOrpaMmbl Bcero o0pa3oBaTeJibHbIE
padoThI patéoTbI
pecypchbl
1 DBOJIIOIMOHHAS OUOJIOTHSI 9 1 bubnmorexa IOK
H https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTUE KU3HU 9 05 bubmuotexa [JOK
Ha 3emiie ' https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl 1 OKpYIKAOIIas cpesa 5 1 bubmuotexa LIOK
P Pyzatotaz epea https://m.edsoo.ru/7f41cc74
4 Coo01recTBa v 9KOJIOTHIECKHUE 9 1 bu6anoreka I{OK
CHCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka IJOK
P 2 1
> CICPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB IIO 34 5 95

I[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
No KosnuecTtBo yacoB Jara JIeKTPOHHBbIE HU(PPOBbIE
Tema ypoka Kourpoabnubsie IIpakTHuyeckmne o0pa3oBaTe/bHbIE
n/n Bcero U3Y4YECHUA
patéoTbI padoThI pecypchl
bu6moreka IIOK
1 buonorus B cucreMe HayK 1 https://m.edso00.ru/863e6122
https://m.eds00.ru/863e632a
MeToanl MO3HAHUS JKUBOU
npupoasl. [Ipakrnueckas
5 pabota Ne 1 «Mcrnonb3oBanue 1 05 bubmmoreka [JOK
Pa3IUYHBIX METOJIOB IPHU ' https://m.edsoo.ru/863e6122
U3YYeHUU OMOJIOTHYECKUX
O00OBEKTOBY»
3 buonornueckue cucTeMsl, 1 bu6mmoreka [JOK
MIPOIECCHI U UX U3YYCHHE https://m.edsoo.ru/863e6564
4 XYMMHUYECKUIN COCTaB KJICTKHU. 1 1 bu6morexa IJOK
Boja u MuHepanbHbIe COH https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTpoeHUE 1 bubmmoreka [JOK
0enKoB https://m.edso00.ru/863e6b72
DepMEeHTBI —
OnonornYecKue
KaTaJIu3aToPhI.
6 Ha6opaT0p11;)aﬂ pabota Ne 1 1 0.5 bubmmorexa LIOK
. https://m.edsoo.ru/863e6b72
«3yyeHne KaTaIMTHYECKOU
aKTUBHOCTU (DEpMEHTOB (Ha
npuUMeEpe aMHIIa3bl WU



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

KaTayasbl)»

JlaGoparopnas pa6ota Ne 3

7 YrneBoanl. JInnuael bubmorexa HOK
https://m.eds00.ru/863e6870
3 HyxiienHOBBIE KHUCITOTHI. bubmnorexa [JOK
ATO https://m.edso0.ru/863e6d5c
9 HcTopust 1 METOIBI U3YUEHUS bubmmoreka [{OK
kieTku. Kierounas teopus https://m.edsoo.ru/863e6e88
10 Kierka xak menocTHas KuUBas
cucrema
Ctpoenue 3ykapuoTHYECKON
kieTku. JlabopaTopHas
pabora Ne 2 «M3yuenue
CTPOCHUS KIIETOK PACTECHUH, bu6mmoreka [JOK
11 KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
OaKkTepuil 0] MUKPOCKOIIOM https://m.edsoo.ru/863e716¢
Ha rOTOBBIX
MUKpOTIpenaparax u ux
OTIMCAHUE
12 OOMeH BelIecTB Win bu6moreka [JOK
MeTaboIN3M https://m.edso00.ru/863e766¢
bu6moreka IJOK
13 oTocHiTes. XemocHHTes https://m.eds00.ru/863e7c98
. bubnmoreka [{IOK
14 duepretiecki obmen https://m.edsoo.ru/863e7aae
JKy3HEeHHBIN UK KIETKH.
15 Jenenue knetku. MUTO3. 0.5 bubmoreia LIOK

https://m.edso00.ru/863e7dc4



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
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

«HaOmronenne Mmurosa B
KJIETKaX KOHYMKA KOPEIKa
JyKa Ha TOTOBBIX

MUKpPOIIpenapaTax»

16 buocunres Oenka. Peakmus bu6mmoreka [JOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e

17 Tpaucasus — OuocuHTe3 bubmnorexa [JOK
Oenka https://m.edso0.ru/863e796e

18 Hexkiierounsie (hOpMbI KU3HH bubmorexa [JOK
— BUPYCHI https://m.edso0.ru/863e7540
@opMBI pa3MHOKEHUS bubmorexa LIOK

19 https://m.edso00.ru/863e81b6
OPTAHIEMOB https://m.edsoo.ru/863e831e

. bubmoreka [JOK

20 Meiios https://m.edsoo.ru/863e7f4a
OOpa3zoBaHue U pa3BUTUE
MOJIOBBIX KJIETOK.

OnnoaoTBOpEHHUE.
21 Ha6o§aT0p§aﬂ pabota Ne 4 0.5 bubmmotexa LIOK
https://m.eds00.ru/863e81b6
«3yuenue crpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»»

29 NunuBruayanbHOE pa3BUTHE bu6moreka IJOK
OpPraHUu3MOB https://m.edso0o.ru/863e8436
['eneTnka — Hayka o Bu6morexa LIOK

23 HACJICJICTBEHHOCTH U

HN3MCHYHMBOCTHU

https://m.edso00.ru/863e86f2



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

24

3aKOHOMEPHOCTH
HACJIeI0BAHUSI PU3HAKOB.
Monorubpunoe
CKpEIIMBaHUE

bubmmoreka [JOK
https://m.edso0.ru/863e8878

25

JIurubpuaHOe CKpEIIMBaHUeE.
3aKOH HE3aBUCUMOI'O
HacCJIeJOBaHUS IPU3HAKOB

bu6moreka IIOK
https://m.edsoo0.ru/863e89a4

26

27

28

CuerieHHOE HaclIeJOBaHUE
npusHakoB. JIJaboparopHas
pabora Ne 5 «M3yuenue
pe3ynbTaTOB
MOHOTUOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS
y 1p030( Uikl Ha TOTOBBIX
MUKpOIIpenapaTax»

I'eneTnka mooa.
HacnenoBanue mpu3HaKkoB,
CLEIUIEHHBIX C II0JIOM

N3MeHUYNBOCTS.
Henaciencrsennas
W3MEHYUBOCTb.
JlaGoparopHas padota Ne 6.
N3yuenne

MO U (DUKAITHOHHON
M3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO psiia U
BAPUALIMOHHOU KPUBOM»

0.5

0.5

bubmoteka IIOK
https://m.edso0.ru/863e8c60

bu6mmoreka [JOK
https://m.edso00.ru/863e8c60

bu6moreka IJOK
https://m.edsoo.ru/863e8efe

29

Haciencrsennas

0.5

bu6moreka IJOK



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

U3MEHYNBOCTb.
JlabopaTtopHas pabota Ne 7.
«AHaINA3 MyTalui y
JPpO30(HITEI HAa TOTOBBIX

https://m.edsoo0.ru/863e8efe

MUKpPOIIpenapaTax»
bubmmoreka [JOK
30 Fereritka wenosexa 1 https://m.edsoo.ru/863e8d78
Pe3epBHBIN ypoOK.
31 O60011eHne O TeMe 1
«HacnencTBeHHOCTD U
U3MEHYUBOCTh OPTraHU3MOB)
32 Cenekuus Kak Hayka 1 1 bu6mmoreka [JOK
porecc https://m.edso0.ru/863e9214
MeToabl ¥ TOCTUKECHUS
33 ceﬂeKiI/m pIE[lCTeHI/Iﬁ 5 1 bubmmorexa HOK
https://m.edsoo.ru/863e9214
JKUBOTHBIX
34 buoTtexHonorus kak oTpacib 1 bubmoreka [JOK
IPOM3BOJICTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO HACOB 34

10 [TIPOI'PAMME



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 KIIACC

KoaunuecTrBo uacoB

JJIeKTPOHHbBIE HU(POBLIE

Ne Hara
w/n Tema ypoka Beero Konrtposbnbie IIpakTtuueckue e — oOpa3oBaTe/bHbIE
padoTbI padoThI pecypchl
1 DBOIOLMS U METOJIBI €€ 1 bu6mmoreka IJOK
U3yUYCHHUS https://m.edsoo.ru/863ea20e
5 HcTtopus pa3BuTHs 1 bubmnorexa [JOK
IPECTaBICHUI 00 3BOFOIINA https://m.edso0.ru/863e9570
bu6mmoreka IJOK
3 MiricpoBosroms 1 https://m.edsoo.ru/863e9cle
[Tomynsanus kak
pIIEeMEHTapHasl €IMHULIA BU]IA
u 3BoIOIMH. JlaboparopHas
4 pabora J\Jl'f_) 1 «CpaBII-)IGHI/II; 1 0.5 bubmmorexa LIOK
https://m.edso00.ru/863e99c6
BHJIOB 110
MOPGOIOTHYECKOMY
KPUTEPUIO»
BIDKYIIIME CHUJIBI
5 gHeMZITFapHBIe (bakTopsI) 1 bubmmorexa LIOK
https://m.edsoo.ru/863e9da4
HBOJTIOLINH
6 EcrecTtBeHHbIl 0TOOP M €10 1 bu6mmoreka IJOK
(bopMbI https://m.edsoo.ru/863e9ed0
Pe3ynbTatsl 3BOIIOLNN:
7 MPUCIIOCOOJIEHHOCTD 1 05 bubmmoreka [{JOK

OpPraHU3MOB U
BHUJI000pa30BaHuE.

https://m.edso00.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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JlaGoparopHas padota Ne 2
«Omnucanue
MPUCTIOCOOTICHHOCTH
opra’usma u e€
OTHOCHUTEIIFHOTO XapaKTepay

Hampasnenus u nytu

bubmmoreka [JOK

8 MaKpPOIBOJIOIUH https://m.edsoo.ru/863e9cle
9 HeoGpaTtumMocTh 3BOJIOIIUN
10 Hcropus xu3HU Ha 3eMie U
METOJIbI €€ N3yYEHUS
11 ['urores3sl IPOUCXOXKIACHUS bubmmorexa [{OK
KU3HU Ha 3emiie https://m.edsoo.ru/863ea5a6
Pa3BuTue xu3Hu Ha 3eMIIe 110 bu6mmoreka IJOK
12
3paM U TIeproIaM https://m.edsoo.ru/863eabbe
OCHOBHBI€ ATaIbl YBOJTIOLNHT
PACTUTEIIBHOTO U )KUBOTHOTO
13 mupa. [IpakTuaeckas padbora 05 bubmmoreka [JOK
Ne 1 «M3yueHmne HCKOMTaeMbIX https://m.edsoo.ru/863ea8hc
OCTaTKOB PAaCTCHUU U
YKUBOTHBIX B KOJIJICKITUSX)
CoBpeMeHHas cucrema bu6mmoreka IJOK
14
OpPraHuYecKOro MHUpa https://m.edsoo.ru/863ea48e
15 OBOJIIOLIMS YEJIOBEKa bu6mmoreka [{JOK
(aHTpOTIOTEeHE3) https://m.edsoo.ru/863eac2c
16 JIBrokymue cuitbl ((hakTophl) bubmotexa [JOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH 3BOJIIOIUU



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
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YCI0BCKaA

18

19

20

Yenoseueckne pacsl U
MPUPOJIHBIC aJaNTAIII
YeJnoBeKa

Pe3epBHBIN ypOK.
O0600uIeHne no TeMe
«BO3HUKHOBEHUE U PA3BUTHE
YKU3HU Ha 3eMIIe»

DKonorus Kak HayKa

bubmmoreka [JOK
https://m.edsoo0.ru/863eaea?

21

22

23

Cpenpl oOuTaHusS U
AKOJIOTHYECKHE (PAKTOPHI

AOuotuueckue HaKTopshl.
JlabopaTtopHas pabota Ne 3.
«Mopdonoruueckue
O0COOEHHOCTH pacTEHUM U3
pPa3HBIX MECT OOUTAHUS.
JlaGoparopHas padota Ne 4.
«BnusHUE cBETa HA POCT U
pPa3BUTHE YEPEHKOB KOJIEyCay

buotnueckue paxropbl

0.5

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

bu6mmoreka IJOK
https://m.edso00.ru/863eb10e

bubmoreka [JOK
https://m.edso0.ru/863eb348

24

DKOJIOTUYECKHUE
XapaKTePUCTUKHU MOMYJISIUHN.
[Tpaktrueckast pabora Ne 2
«IloncyéT IIoTHOCTH
MOMYJISIITUN Pa3HBIX BUJIOB
pacTeHun»

0.5



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

o5 Coo0b11ecTBa OpraHu3MOB — 1 bu6mmoreka [JOK
OuoreHo3 https://m.edsoo.ru/863eb46a

26 DKOJOTMYECKUE CHUCTEMBI 1 bu6mmoreka IJOK
(9KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MTOKa3aTeNn

57 AKOCHUCTEMBI. IKOJIOTHYECKHE 1 bu6mmoreka IJOK
nupamuibl. CBOHCTBA https://m.edsoo.ru/863eb5fa
skocucteM. Cykiieccus

28 [IpupoaHbie SKOCUCTEMBI

29 AHTPOIIOT€HHBIE YKOCUCTEMBI

30 buocdepa — rnobanbHas 1 bubmorexa [JOK
IKOCUCTEMA 3eMITH https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH 1 bubmmoreka [JOK
CYIIICCTBOBaHHS OHOChEpHI https://m.edsoo.ru/863ebd16

39 UYenoreuecTBo B Onochepe 1
3emiu

33 CocylecTBOBaHUE TPUPOIbI 1 bubmoreka [JOK
¥ YeJI0OBEYeCTBa https://m.edsoo.ru/863ebale
Pe3epBHBII ypOK.

34 O0600111eH1E TEMBI 1
«Coo0OmecTBa u
HKOJIOTHYCCKHE CHCTEMBI»

OBILEE KOJIMYECTBO HACOB 34 55

[10 ITPOTPAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

!0 knacc HW.H. ITonomapesa, O.A.Kopuuiosa, T.E. lommanna « IlpocBemenune»
2021r.

11 knacc  W.H. [Tonomapena, O.A.Kopuusnosa, T.E. Jlomuiauna,

I1.B. U:xeBCckmit

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

IHox penakuuenn B.B. [laceunuka « JIunust :Ku3Hm».

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
NHTEPHET

bu6morexa IIOK

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



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

