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HOACHUTEJBHASA 3AIINCKA

IIpu pa3paboTke mnporpaMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIf
OIpe/ieNICHUs OAX010B K (POPMHUPOBAHUIO coAepxKaHUs yueOHOro mpeameTa «buonorus»
cocTaBwIM: KoHuenrtyanbHble nojoxenus PI'OC COO o B3auMo00yCIOBIECHHOCTH
1eJieH, Cojep)KaHus, Pe3yJbTaToB OOy4YeHUS M TpeOOBaHUN K YPOBHIO IOATOTOBKU
BBIIIYCKHHUKOB, TOJOXEHUS 00 OOmMX LeasiX W MNpUHIUNAX, XapaKTepU3YIOLINX
COBPEMEHHOE COCTOSIHUE CHCTEMbI CpeAHero oomero oOpa3oBaHus B Poccuiickoi
®denepanyy, a TakKe IMOJOKEHUS O crienupuke OMoJIoTHH, €€ 3HaYCHUM B MO3HAHUU
KUBOM MPUPOABI U 00ECIIEYEHUN CYLIECTBOBAHUS 4yeoBedyeckoro odmectsa. CoriaacHo
HA3BAHHBIM MOJIOKEHHUSAM, ONPEIEICHbI OCHOBHBIE (D)YHKIIMH POTPaMMBI IO OMOJIOTUU U
e€ CTpyKTypa.

[Iporpamma mo Ouosoruu Aa€T MpencTaBICHHE O IeNsAx, 00 o0mel cTpareruu
oOy4eHMs, BOCOUTAHUSI U Pa3BUTUSA OOYYaIOIIMXCA CPEACTBAMU YYEOHOro mpeaMera
«buonorus», onpenenser 00sA3aTeNIbHOE NPEIMETHOE COJEPKAHHE, €ro CTPYKTYpY,
pacnpesiesieHue 1o pasziesaM U TeMaM, PEKOMEHIYEMYIO MOCIEeI0BATEIbHOCTh U3YUEHUS
y4ueOHOro MaTepuaia ¢ y4éTOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU
00pa30BaTeNLHOrO MPOILIECcCa, BO3PACTHBIX OCOOEHHOCTEHN 00yUaronXcs.

B mporpamMe mo OMOJNIOTMHM TaKXe YUYUTBIBAIOTCA TpeOOBaHUA K IUIAHUPYEMbBIM
JUYHOCTHBIM, METalpEeAMETHbIM M  NIPEIMETHBIM  pe3yjibTaTaM OOyyeHuss B
(GOpMUPOBAHUM OCHOBHBIX BHJIOB Yy4€OHO-IIO3HABATEIbHON JESTEIbHOCTH/Y4eOHBIX
JeMCTBUM 00yJaromMXCsl IO OCBOEHUIO COJIEPKAHUS OMOJIOTHYECKOT0 00pa30BaHusl.

B mporpamme mo Ouonmoruu (10—11 xmaccel, 6a30BBIi ypOBEHb) pealM30BaH
NPUHIMI TPEEeMCTBEHHOCTM B HW3yY€HUM OWojorud, Onarogaps YeMy B HeEW
MIPOCMATPUBAETCS HAIIPABJIEHHOCTh HA Pa3BUTHE 3HAHUM, CBA3AHHBIX C (DOPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHMS, LEHHOCTHBIX  OpPHUEHTAalUUd  JIMYHOCTH,
HKOJIOTMYECKOTO MBIIIJICHUS, IPEICTAaBICHUA O 3JOPOBOM 00pa3e *KU3HU U OEpEeKHBIM
OTHOLIEHUEM K OKpYy)Karomen mnpuponHoun cpene. [loaromMy Hapsgy ¢ u3ydeHHEM
0011e0MOIOTUYECKUX TEOPUH, a TAK)KE 3HAHUI O CTPOEHUU KUBBIX CUCTEM Pa3HOTO paHra
M CYUIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HUX MPOLECCOB B MporpamMme Mo OHOJOTUU
YAEJIIEHO BHUMAaHUE HCIIOJIb30BAHUIO MOJyYEHHBIX 3HAHWM B IOBCEIHEBHOW JKU3HU VIS
pellleHus TPUKIAIHBIX 3a4ad, B TOM 4YHCIe: NpOopUIAKTUKHA HACJIEICTBEHHbBIX
3a00€eBaHUN 4YellOBEeKa, MEAMKO-TEeHETUYECKOrO0 KOHCYJIbTUPOBAaHMS, OOOCHOBAHMS
AKOJIOTUYECKH 11e71ecO000pa3HOro MOBEJICHUS B OKPY KaIOIIe MPUPOIHOM Cpesie, aHallnu3a
BJIMSIHUASL XO3SAMCTBEHHOW JESATENIBHOCTH YEJIOBEKAa Ha COCTOSSHUE NPHUPOAHBIX H
HCKYCCTBEHHBIX 3KOCHCTEM. YCHJIEHHE BHHMMAaHHUS K MPHUKIAAHOW HaIpPaBICHHOCTH
y4yeOHoro mpenmera «buOJOTHS» TPOAUKTOBAHO HEOOXOJUMOCTBIO OOECIICYCHUS
YCIOBHM /JI1 peuieHus: OJAHOW M3 aKTyaJbHBIX 33/Jad ILIKOJBHOTO OHOJIOTMYECKOIro
oOpa3oBaHus, KOTOpas Mpesamnonaraet (GopMUpPOBaHHE y OOYYAIOIMIMXCS CIIOCOOHOCTH
aJanTUPOBAThCS K U3MEHEHHSIM IMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.



buonorus Ha ypoBHE cpeaHero o0miero 0opa3oBaHus 3aHUMAeT BakHOe MecTo. OHa
obOecrieunBaeT (GopMUpOBaHUE y OOYYAIOMIMXCS TPEICTABICHUNA O HAyYHOW KapTHHE
MHpa, pacmupsieT U 000011aeT 3HAHUS O )KUBOUW MPHUPOJIE, €€ OTIIMUUTEIHHBIX MPU3HAKAX
— YPOBHEBOM OpraHU3alluy 1 3BOJIIOIUH, CO3AAET YCIOBUS JJIs1: TO3HAHMS 3aKOHOB KUBOU
npupoabl, (popmupoBaHus (QYHKIIMOHAILHON T'PAMOTHOCTH, HABBIKOB 370pPOBOTO U
Oe3omacHOro o0pasza >KM3HU, IKOJOTHYECKOTO MBIINUICHHS, [ICHHOCTHOTO OTHOIICHUS K
KUBOU NPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHue OHMOJOTHA UMEET TaKXKe JJIsl PEIICHUs BOCHUTATENbHBIX U
Pa3BUBAIOIIMX 3aJlady CPEJAHEro oOIero oO0pa3oBaHUs, COIMAIM3AIUU O00YyYaIOIIUXCS.
N3yuenue Ouosioruu obOecrieurBaeT YCIOBHUS NIl (OPMUPOBAHUS MHTEIICKTYaJIbHbIX,
KOMMYHUKAITMOHHBIX ¥ HWH(QOPMAIMOHHBIX HABBIKOB, OACTETUYECKOW KYJIbTYDHI,
CIIOCOOCTBYET HMHTETpAIlMi OWOJOTUYECKUX 3HAHWWA C TPEACTABICHUSIMH W3 APYTHX
y4eOHBIX IPEIMETOB, B YaCTHOCTHU, PU3UKH, XUMUU U reorpadun. HazBaHHbIe MOT0KEHUS
0 MpeTHa3HaYeHUH Y4yeOHOro peMeTa « brosorusy cocTaBuiIu OCHOBY JIJIsl ONIPEIeTICHUS
MOJAXOJI0B K OTOOPY U CTPYKTYPUPOBAHUIO €ro COJEpKaHUs, MPEJICTABICHHOTO B
nporpamMmme 1o OMOJIOTHH.

Ot6op coxaepxkanusi yueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIUNA KyJIbTYpOCOOOPA3HOTO IMOJX0Ja, B COOTBETCTBUU C KOTOPHIM
oOy4Jaromiecs 10JKHBI OCBOMTH 3HAHUSI M YMEHUS, 3HAUUMBbIE /7151 POPMUPOBAHUS OOIIEH
KYJIbTYPBI, OIIPEACIISIIONIME aJeKBaTHOE MOBEJCHUE YEJIOBEKA B OKPY Kalollel TPUPOTHON
cpene, BOCTpeOOBaHHBIEC B MOBCEAHEBHOM KU3HU U MPAKTUYECKON JieaTenibHOCTH. Ocoboe
MECTO B 3TOM CHCTEME 3HAHUN 3aHUMAIOT 3JIEMEHTBI COJEPMKAHUSI, KOTOPHIE CIy’KaT
OCHOBOM 711 (hOpMHPOBAHUS TPEACTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHE MUpPa U IEHHOCTHBIX OPUEHTAIUSAX JIUYHOCTH, CITIOCOOCTBYIONIMX T'yMaHU3aIUU
OMOJIOTUYECKOTO 00pa30BaHUsl.

CtpyKTypupOBaHUE COJepKaHUs YU4EOHOro MaTepuasa B mporpaMme o OUOJOTUH
OCYIIECTBJICHO C Y4Y€TOM TMPUOPUTETHOTO 3HAYECHHS 3HAHMK OO0 OTJIMYUTEITHHBIX
OCOOEHHOCTSIX JKUBOW TMPHUPOJBI, O €€ YPOBHEBOW OpraHU3alMi ¥ JBOJIONUH. B
COOTBETCTBHUM C OTUM B CTPYKType ydeOHOro mnpenmera «buosorus» BbIIeICHbI
cleAywoIme cojepxareiabuble TuHuM: «buosorus kak Hayka. MeToJbl Hay4dyHOTO
no3HaHus», «Kietka kak Ouojorudeckas cucteMa», «OpraHu3sM Kak OuoJoruyeckas
cuctemay, «CucreMa W MHOrooOpasue OpPraHMYECKOr0 MHUpPay, «IBOJIOIUS KUBOU
MPUPOIBD», « IKOCUCTEMBI U MPUCYIIE UM 3aKOHOMEPHOCTI.

enp nzyuenust yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIAJICHUE
00y4arOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHu3alluy >KUBBIX CUCTEM
Pa3HOTO paHTa W MPUOOPETEHUE YMEHHMM HCIOIh30BaTh JTH 3HAHUS JJISI TPAMOTHBIX
JICUCTBUN B OTHOIICHUH OOBEKTOB KUBOM MPUPOJILI U PEUICHUS PA3IUYHBIX KU3HCHHBIX
mpo0em.

JlocTrxeHue 1eu u3ydeHus: yueoHoro npeameta «buosorus» Ha 6a30BOM ypOBHE
obecrieunBaeTCs peIIeHUEM CISAYIONUX 3a/1ay:



OCBOCHHE OOYYAIOIUMUCS CUCTEMBl 3HAHUW O OMOJIOTHYECKUX TEOPHSX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, TMpaBWIax, CIyXalluX OCHOBOM  JJIs
(GbopMHPOBaHHS TPEJCTABICHUNA O C€CTECTBCHHO-HAYYHOW KapTHHE MHpa, O METOAax
HAY4YHOTO IMO3HAHUs, CTPOSHUH, MHOT000pa3un U OCOOCHHOCTSX JKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpPTaHU3AINU, BBINAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHHUAX B
OMOJIOTHY;

dopMupoBaHHEe Yy OOYyYarOIIMXCS II03HABATCIbHBIX, HWHTCIUICKTYaIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MPOIECCE aHAIM3a JAaHHBIX O MyTSAX Pa3BUTHS B OUOIOTHH
HaYYHBIX B3TJISJ0B, WACH M TOAXOJOB K M3YUYCHHIO JKHUBBIX CHCTEM DPa3HOTO YPOBHS
OpraHH3allNH;

CTaHOBJICHHE Y 00yYaromuxcsi o0uieil KyabTypbl, PyHKIMOHAIBHON TPAMOTHOCTH,
pa3BHUTHE YMCHHUH OOBSICHATH U OIICHUBATH SIBJICHHSI OKPY>KAFOIIIET0 MUPA YKUBOU IPUPOIBI
HA OCHOBaHWH 3HAHWH U OIIBITA, TOJIYYCHHBIX TIPH U3YUCHUH ONOJIOTHH;

dopMupoBaHne 'y  OOyYarOIIMXCS  YMEHUH  WUIIOCTPHPOBATH  3HAYCHHUE
OMOJIOTMYECKUX 3HAHWA B TPAKTUYCCKOW JICATEIBHOCTH 4YCJIOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEJIHUIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTHH;

BOCIIUTAHHE YOSKIEHHOCTH B BO3MOYKHOCTH TIO3HAHUS YSIIOBEKOM YKHUBOM TIPHPOJIBI,
HEO0OXOUMOCTH OEpEeKHOTO OTHOIICHHWS K HEH, COOJIOACHHS ITHYECKHX HOPM TIpU
MIPOBEICHUH OMOJIOTHYECKUX HCCIIEIOBAaHUH;

OCO3HAaHWE [ICHHOCTH OWOJIOTHYCCKMX 3HAHWUH JUIs TOBBINICHUS  YPOBHS
HKOJIOTHYECKOM KYJIbTYPBI, 111 (GOPMHUPOBAHKS HAYIHOTO MUPOBO33PEHUS;

IpUMEHEHNE TPHOOPETEHHBIX 3HAHUN U YMEHUH B TOBCETHEBHOM KU3HU IS OIEHKU
MOCJIE/ICTBUI CBOEH JIEATEILHOCTH 10 OTHOIICHUIO K OKPYXKaloleh cpejie, COOCTBEHHOMY
3I0pOBbIO, 00OCHOBAHHUE U COOTIOZICHUE MEP MPOPUIAKTUKH 3a00JIEBaHUN.

B cucreme cpennero o6miero obpazoBanus «buosiorus», uzyuaemas Ha 0a30BOM
YPOBHE, SIBJIACTCS 0053aTEIIBHBIM YYEOHBIM IIPESIMETOM, BXOISIINM B COCTAB MPEAMETHOM
obactu «EcTecTBEeHHO-HAYYHBIC TPEAMETHIY.

Jlnst u3yueHuss Ouonorud Ha 0a30BOM YPOBHE CpeIHEro oO0Iiero oOpa3zoBaHUs
otBoauTCst 68 vacos: B 10 knacce — 34 vaca (1 yac B Henemnto), B 11 kimacce — 34 yaca (1
yac B HEJETIO).

COJEPXAHHUE OBYUYEHUS

10 KUIIACC

Tema 1. buosiorusi Kak Hayka.

buonorust xak Hayka. CBsi3p OMOJOTMM C OOIIECTBEHHBIMHM, TEXHHUYECKHMMH HU
JIPYTUMU €CTECTBEHHBIMM HayKaMu, (puiocoduei, 3TUKOM, 3CTEeTUKON M mpaBoM. Poiib
Oouonorui B (OPMUPOBAHMM COBPEMEHHON Hay4yHOW KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HaYK.

MeToapl MO3HAHUS >KMBOW MpHUPOAbI (HAONIONEHHE, SKCIEPUMEHT, OIMCaHUeE,
u3MepeHue, Kiiaccuukalys, MoJeIMpOBaHUEe, CTATUCTHYECKAst 00pabOoTKa JaHHBIX ).



JleMoHcTpanuu:

IToptpetsr: Y. lapsun, I'. Mennens, H. K. Konsnos, k. Yorcon n ®@. Kpuk.

Tabmuupl 1 cxeMbl: «MeTo/bl TO3HAHUS )KUBOU IPUPOJIBI».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «/cnonb3oBaHue pa3auvHbIX METOJIOB MIPU M3yUYECHUU
OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

JXuBble cucTembl (OMOCUCTEMBI) KaK MPEAMET U3yueHus: Onoaoruu. OTIndue sKUBbIX
CUCTEM OT HEOPTAHUYECKOW MTPUPOIBL.

CpoiicTBa OMOCHCTEM M HMX pa3HOOOpa3ue. YpPOBHM OpraHu3aludd OUOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIW, MOIMYJALUOHHO-BUI0BOM,
HKOCUCTEMHBIH (OMOTEO1IEHOTHUECKUI), ONOCEPHBII.

JeMoHcTpanuu:

Tabnuubl 1 cxembl: « OCHOBHBIE IPU3HAKHU KU3HWY, «YPOBHU OpPTaHU3AIUU KUBOU
MIPUPOIBDY.

O6opynoBanue: Mojesb MoJiekyibl JIHK.

Tema 3. XumMHn4ecKuii COCTAaB U CTPOCHHUE KJIETKH.

XUMUYECKUII COCTaB  KJIETKH. XHUMHUYECKHUE DJIEMEHTBL: MaKpOA3JIEMEHTHI,
MHKpPO3JIEMEHThL. Boia 1 MUHEpanbHbIE BELIECTBA.

OYHKIMY BOJbI 1 MUHEPAJIBHBIX BEHIECTB B KieTke. [loanepkanne oCMOTHYECKOTO
OataHca.

benku. CoctraB u cTpoeHue O€NKOB. AMHUHOKHUCIOTHI — MOHOMEpHI OEJIKOB.
He3aMmeHnMble M 3aMEHHMbIE AMHUHOKHUCIOTHL. AMHMHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYphI O€JIKOBOM MOJIEKYJIbI (TMIEpBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenKoB. bruomornueckue pyHKIuU OEIKOB.

®epMeHTbl — Ouonorudyeckue karaiauzaropbl. CTpoeHue QepMeHTa: aKTHBHBIM
LEHTp, cyocTpaTHas cnenuduanocTs. Kopepmentsl. Butamunbl. Otinnyust GepMeHTOB OT
HEOPraHUYECKHUX KaTalu3aTOpOB.

VYrneBoasl: MoHOcaxapuibl (TJIFOKO3a, pubo03a W J1€30KCUpU003a), IrcCaxXapHubl
(caxapo3a, JIaKT03a) U Mojaucaxapuabl (Kpaxmall, TIIMKOTeH, eJUT0103a). bruosorndeckue
(yHKLMH yTIIEBOJOB.

Jlunmuaet: Tpurnunepusl, Gochonunuasl, crepounsl. ['uapodunsHO-THAPOPOOHBIE
cBoiicTBa. buonoruueckue Gpyukimu munuaos. CpaBHEHHE yTIIEBOO0B, OCIKOB U JIUITH]IOB
KaK UCTOYHHUKOB DHEPTHH.

Hyxkneunoseie kucnotel: JITHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucioT. Ctpoenne u ¢pyakiuu J[HK. Crpoenne u dbynkumu PHK. Buger PHK. ATO®:
CTpoeHHE U QYHKIHUH.

[uronorus — Hayka o kieTtke. Kiietounast Teopusi — mpuMep B3aUMOJCHUCTBUS UAEU
1 (paKTOB B HAYYHOM IMO3HAHUU. MeTO bl U3yUEHUS KIICTKHU.



Krerka kak memoctHass xuBas cuctema. OOmmme TpU3HAKW KIETOK: 3aMKHYTas
HapykHasg mMeMOpana, moJjekyibl JJHK kak reHernueckwii anmapar, CUCTEMa CHHTE3a
oenka.

Tunel KiI€TOK: dyKapuoTHdeckas U mnpokapuoruyeckas. OCOOEHHOCTH CTpOEHUs
npokapuotudeckoil kinetku. Kinerounas crenka 6akrepuit. CTpoeHHe 3yKapuOTHYECKOM
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENILHOM, J)KUBOTHOM ¥ TPUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAsA CTEHKA, TJIUKOKAJIUKC, HX
¢byukiuu. [lnasmatuueckas memOpaHa, €€ cBoiictBa M (yHkiuu. IluTorurazma u eé
opranHouibl. OtHOMeMOpanHbie opraHou bl kietku: JI1C, anmapat ['oib1Ku, TU30COMBI.
[TonyaBTOHOMHBIE OpPraHOW[IBl KIETKWA: MUTOXOHIpHUHU, IulacTuabl. [IpoucxoxneHue
MUTOXOHApUA W miactua. Buasl mmactua. HememOpaHHble OpraHoubl KIETKU:
pUOOCOMBI, KIETOUHBIN LIEHTP, IEHTPUOIN, PECHUYKHU, KIYyTUKUA. DYHKIIUH OPraHOUIOB
KJIETKU. BitoueHus.

SAnpo — perynaropHsiii 1eHTp kieTku. CTpoeHue sjpa: sjuepHas 000J0uKa,
KapuoIia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JleMmoHcTpanuun:

IToptpetsi: A. JIeenryk, P. I'yk, T. lIBann, M. lllnelinen, P. Bupxos, k. YoTcoH,
@. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammel: «PacnpeneneHre XUMHUYECKHMX JJIEMEHTOB B HEKHWBOW IIPUPOIELY,
«Pacnpenenenrne XUMUYECKUX AJIEMEHTOB B JKUBOW MPUPOJIEN.

Tabmuubr u  cxembl: «lleproguyeckas Tabnuila XUMHUYECKHX 3JIEMEHTOBY,
«CTtpoeHue MoJeKyyibl Boabl»y, «buocuHte3 Oenka», «CTpoeHHE MOJEKYJbl OenKay,
«Ctpoenue pepmentar, «Hyknennossie kuciaotel. JJHK», «Ctpoenue monekynsr ATDy,
«CTpoeHnEe >yKApUOTHYECKOW KIETKW», «CTPOEHHE >KUBOTHOW KIETKW», «CTpoeHHe
PaCTUTENIBHOW KIIETKM», «CTpOEHHE MNPOKAPUOTUYECKON KiIeTKkn», «CtpoeHue sapa
KIJIETKHY, « YTIEBOABD, «JINITHIBD.

OOopynoBaHue: CBETOBOM  MHKPOCKOI, OOOpyJOBaHME i  MPOBEICHUS
HaOJI0ICHUM, U3MEPEHU, DKCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTEIbHBIX, J)KUBOTHBIX
1 OaKTepUATbHBIX KIJIETOK.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopnast padora No 1. «/M3ydyeHne KaTaIUTHYECKON aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTanasbl)».

JlaGoparopnas padota Ne 2. «M3ydyeHnue cTpoeHus: KJIETOK pacTeHUM, KUBOTHBIX U
OakTepuii MoJ; MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax u uX OMUCcaHue.

Tema 4. /KusHenesATeJJbHOCTb KJIETKH.

OOmen BemecTB, Wik MeTabomM3M. AccuMuisnus (TJIACTUYECKUNH OOMEH) u
JTUCCUMUJIISIUS  (SHEPreTHUeCKuii O0OMEH) — JBe CTOPOHBI €IWHOTO MpoIecca
Metabonu3ma. Pojb 3aKkOHOB COXpaHEHUsI BEIIECTB M HOHEPruud B TOHUMaHUU
MeTabou3Ma.



Tuner oOMeHna BemiecTB: aBTOTPOGHBIN W reTepoTpodHbii. Pomb ¢depmeHTOB B
0OMEHE BEILECTB U MPEBPAIICHUHN SHEPTHH B KIIETKE.

®dotocunTe3. CetoBass U TeMHOBas (a3wl doTocuHTe3a. Peakiuu (orocuHTe3A.
OddexTuBHOCTh PoTOCHMHTE3a. 3JHAUCHHE (POTOCHUHTE3A IJIsl KU3HU HA 3emie. BrnusiHue
yCIOBUM cpeabl Ha (OTOCHHTE3 M CIOCOObI TOBBIIMICHUS €ro MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHUIA.

XeMoCcuHTEe3. XEeMOCUHTE3UPYIOIIUE OaKTepun. 3HAYECHUE XEMOCUHTE3a JJIs dKU3HU
Ha 3eMJIe.

OHepreTuueckuii oOMeH B KIeTKe. PaciieruieHne BEIIeCTB, BBbIICICHUE U
aKKyMYJUpPOBAaHHE SHEPIMM B KIETKE. JTallbl JHEpPreTHueckoro oobmeHa. [ nmkonms.
bpoxenne wu ero Buael. KuCIOpOAHOE OKHCIIEHHME, WIM KJIETOYHOE JIBIXaHHUE.
OxucaurensHoe pochopunupoBanue. IPHEeKTUBHOCTH FHEPTETUIECKOTO 0OMEHA.

Peakiuu matpuuHoro cuntesa. ['eneruueckass undopmanus u JHK. Peanuzanus
reHeTH4eCcKoi nHdopmaIuu B KiieTke. ['eHeTuueckuil Ko u ero cBorcTBa. TpaHCKpUIIIIHS
— wmatpuunblii cuHte3 PHK. Tpancnsuusa — OuocuHTe3 Oenka. ODTamnbl TPaHCISALHU.
KoaupoBanue amuHOKUCHOT. Posib pubocoM B OMocHHTE3€ OeliKa.

Heknerounsie ¢opmbl xu3Hu — BUpychl. Mcropust oTkpeitust BupycoB (. .
NBanoBckuit). OcOOEHHOCTH CTPOEHUS M KU3HEHHOTO IMKIa BUPYCOB. bakrepuodaru.
bone3nu pacteHuil, JKUBOTHBIX U YEJOBEKA, BbI3BIBAEMBIE BHUpycaMu. Bupyc
nuMmyHoaepuiuta yenoBeka (BUY) — Bo3oyaurens CIIM/la. OOpaTHas TpaHCKpUIIus,
peBepTaza u unterpasa. [IpodunakTruka pacpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUM.

JeMoHcTpanuu:

IToptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmumer w  cxembl: «Tumel nuTanusy, «Merabomusm», «MUTOXOHAPUS,
«JHepreTuyeckuit  obmen», «Xmoporact»y, «Dorocunres», «Ctpoenne JHK»,
«Ctpoenue u ¢yHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «['€HeTHYecKuil Koa,
«Bupyce», «bakrepuodarnm», «CtpoeHwe u Ku3HeHHbIW Uk Bupyca CIIW]/la,
Oakrepuodaray, «Perukarms JTHK.

O6opynoBanue: Moaenu-anmukanuu «Yasoenue JHK wu  Tpanckpummmsy,
«buocunres 6enkay, «CtpoeHue KIeTku», Mojenb cTpykrypsl JJHK.

Tema 5. PasMHOKeHHe 1 HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii UK, WK KU3HEHHBIN UK KIeTku. MaTepdaza u mutos. [Iporneccs,
nporekaronme B uHTepdaze. Permumkamms — peakinus Marpuudoro cunresa JHK.
CrpoeHue xpoMocoM. XPOMOCOMHBIMN HAOOp — KapUOTHIL. JUIIOUIHBIN U TarIOuIHBIN
XPOMOCOMHBIE Ha0Ophl. XpomaTuabl. lluToNornyeckre OCHOBBI Pa3MHOXEHUS U
WHJIUBUAYAJIBHOTO Pa3BUTHS OPTraHU3MOB.

Henenue kietku — muto3. Craauu muto3a. [Iponecchl, npoucxoasume Ha pa3HbIX
CTaJIUsIX MUTO3a. bUOJIOrMYeCKnii CMBICT MUATO34.

[Iporpammupyemasi ruOesb KJIETKH — aronTo3.

@opMbI pa3MHOKEHHsSI OpraHuU3MOB: Oecrojoe u mojoBoe. Buabl Oecrnosioro
pPa3MHOXXEHUSA:  JEJIEHUE HaJBOE, [OYKOBAHHE OJHO- W  MHOTOKJIETOYHBIX,



criopooOpa3oBaHMWe, BETETATHBHOE pa3MHOKEHUE. VICKycCTBEHHOE KIIOHUPOBAHHE
OPTraHU3MOB, €T0 3HAYEHHUE ISl CEIEKIIUU.

[TonoBoe pazMHOXkEHHUE, €r0 OTINYUS OT OECIIOJIOTO.

Meito3. Ctaauu meiio3sa. [Ipoueccel, Mpoucxoasiine Ha cTaausx Meo3a. [loBenenue
xpoMmocoM B mero3e. Kpoccuarosep. bruoniornuecknii CMbICI U 3HaYEHHUE ME03a.

I'amerorenes — mporiecc 00pa3zoBaHMs MOJOBBIX KIETOK Y >KMBOTHBIX. [loj0BBIC
KeJe3bl: CEMEHHUKU W andHUKUA. OOpa3oBaHuE U Pa3BUTHUE MOJIOBBIX KJIETOK — rameT
(cnepmaro3oun, sUIEKIIETKa) — cliepMaTroreHe3 M oBorene3. OCOOEHHOCTU CTPOCHHS
ANIEKIIETOK U ciepmaTo3ouoB. Omnonorsopenue. [lapTreHorenes.

NunuBuyanbHOe pa3BuTHE (OHTOreHe3). OMOpHOHAIBHOE pa3BUTHE (3IMOPUOTEHE3).
DTanbl SMOPUOHAIIBHOTO PA3BUTHS y IO3BOHOUYHBIX )KUBOTHBIX: IPOOJICHUE, TACTPYJIALIMS,
opranorenes. [loctamOproHansHOE pa3BuTHE. THMBI MOCTIMOPHOHAIHHOTO PA3BUTHS:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BiusiHue cpespl Ha pa3BUTHE OPTraHU3MOB, (DaKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE YPOICTBA.

Poct u pasButne pacrenuii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,
CTaJINU Pa3BUTHSL.

JleMmoHcTpanuun:

Tabmuubr u  cxembl: «DopMbl  pa3MHOXKEHHUS  OpraHu3MoB»,  «JlBoitHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX PACTEHUI», «BereraTuBHOE pa3MHOXKEHUE PACTCHUN»,
«Jlenenue knetku OakTepuit», « CTpOCHHUE MOJOBBIX KIETOK», «CTPOCHHE XPOMOCOMBIY,
«Kinerounsii nukim», «Penmmukanus JHK», «Mutos», «Meosy, «IIpsmoe u Henpsimoe
pazButue», «l'aMeToreHe3 y MIEKONMUTAIOIIUX M YeloBeKa», «(OCHOBHBIE CTaJIUH
OHTOT€HE3a.

O6opynoBanue: MHUKPOCKOTI, MHUKPOITPENApaThI «CrniepMaTo30uabl
MJICKOITUTAIOLIETOY, « ANLIEKIIETKA MIEKOMUTAOIIEr0», « KaprOoKUHE3 B KJIIETKAX KOPEIIKa
JyKa», MarHuTHas Mojenb-ammiukanusa «Jlenenue knerkw», monens JIHK, monens
MeTadazHo XPOMOCOMBI.

JlaGopaTopHble 1 NpaKTUYeCKHe padoThI:

JlaGoparopnas pabora Ne 3. «HaOmrogeHne MUTO3a B KJIETKaX KOHYMKA KOpeEIKa
JlyKa Ha TOTOBBIX MUKPOMPENapaTaxj».

Jlaboparopnas padota Ne 4. «l3yueHue CTpOEHHUs MOJIOBBIX KJIETOK HAa TOTOBBIX
MHKpOIIpenapaTaxy.

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer un 3amaun reHetuxku. Vctopust pa3BuTHUS Te€HETUKU. Poip LUTONIOTHM U
AMOpPHUOJIOTUN B CTAHOBJICHUM T€HETUKH. BKiIag poCCUUCKHUX M 3apyOEKHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeEToAbl TEHETUKH (TUOPUIONOTHYECKUM, ITUTOTEHETUYECKUMA,
MOJIEKYJISIpHO-TeHeTHUeCKHil). (OCHOBHBIE T'€HETHYECKHWE TMOHATUA. [ eHeThueckas
CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs TPU3HAKOB, YCTaHOBIEHHbIe [. MeHuaenem.
MonHorubpuHoe ckpelnmBanie. 3aKOH €IMHOO00pa3usi THOPHUIOB MEPBOTO TMOKOJIEHUS.



[IpaBwiio noMUHHPOBaHUS. 3aKOH PACIICIUICHUS! MPU3HAKOB. [ MIOTE3a YUCTOTHI TaMer.
ITonHOE M HENMONHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpelmuBaHHE. 3aKOH HE3aBHCHUMOIO HACJIEJOBAaHUS IPHU3HAKOB.
[lurorenernyeckre  OCHOBBI  JAUTHOPUAHOIO  CKpEIIUBAHUS.  AHaIU3UpPYIOIIEe
CKpemuBaHue. M crnonap30BaHME aHANM3UPYIOUIETO CKPEIIMBAHUS I ONPEACIICHUS
TeHOTHUIa 0COOU.

CuermsieHHOe HacieoBaHue mnpu3HakoB. Pabora T. Moprana mo cCremieHHOMY
HACJIEJOBaHUIO TeHOB. HapyllieHne cienieHus reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TEOPUSI HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

I'enetnka mona. XpOMOCOMHOE OIpPEAEICHUE MOoJia. AYTOCOMBI U IIOJOBBIE
XPOMOCOMBI. ['OMOraMeTHBIE B TeTeporaMeTHbIe Opranu3Mbl. HacienoBanue nmpusHakos,
CLICIJICHHBIX C TIOJIOM.

N3menunBOCTh. BHIBI N3MEHUYMBOCTHU: HEHACIIEACTBEHHAs U HACIEACTBEHHAasA. Poib
Cpelbl B HEHACJIEICTBEHHOW M3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(DUKAITMOHHON
W3MEHYMBOCTH. BapruanimoHHbIN psa U BapyualimoHHas KpuBasi. Hopma peakuuu rprsHaka.
KonnyecTBeHHbIE W KA4YE€CTBEHHBIE MNPU3HAKM KW HUX HopMa peakuuu. (CBOMCTBa
MOJU(PUKAIIMOHHOW U3MEHUYUBOCTH.

HacnenactBennasi, WM  TEHOTUIIMYECKas, W3MEHYMBOCTh. KoMOMHaTHBHAs
M3MEHYMBOCTh. Mel03 U MOJOBOM MPOIecC — OCHOBa KOMOMHATUBHONW M3MEHUYMBOCTH.
MyTanuoHHasi W3MEH4YUMBOCTh. Krnaccudukaruss MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yactora W OpuuMHBI MyTanuil. MyrtareHHele  QakTopbl.  3aKOH
TOMOJIOTUYECKUX PSAIOB B HACIEACTBEHHOM n3MeHunBocTy H. M. BaBuosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka uenoBeka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI TEHETHKU YEJIOBEKA:
reHeaJIOTUYECKUM, OJU3HEIOBbIN, IUTOIN€HETUYECKUN, OMOXUMUYECKUN, MOJIEKYJISPHO-
reHeTnyeckuii. COBpEMEHHOE OIPEAEIEHUE TEHOTUIIA: IOJIHOTEHOMHOE CEKBEHUPOBAHUE,
TEHOTUNIUPOBaHUE, B TOM uwucie ¢ nomombo [I[P-ananu3za. HacnencrBeHHbie
3a00J€BaHMsI  YEJOBEKAa: T'eHHble  OoJie3HH, OOJIE3BHM C  HACJICIACTBEHHOM
MPEAPACIIONOKEHHOCTbIO, XPOMOCOMHBIE 0OoJsie3HH. CoMaTHYeCKue U TEeHEpaTUBHBIE
MyTauuu. CTBOJIOBBIE KJIETKU. [IpuHUMNBI 310pOBOTO oOpasza >KU3HU, AUATHOCTHUKU,
NpOQUIAKTAKA M JIEYEHUST TIEHETHYEeCKUX  OoJe3Heil. MenuKo-reHeTH4ecKoe
KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKON T'€HETHUKU B MPEAOTBPAIICHUU U JICUCHUU
TeHETUYECKUX 3a00JIEBaHUI YEJIOBEKA.

JdeMoHcTpanuu:

[Toptpets: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubr U cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IMTOTCHETHYEeCKas
OCHOBa», «3aKOH paCIICIUICHUS] U €r0 LUTOT€HETHYECKas OCHOBA», «3aKOH YHCTOTHI
ramety, «urnOpuaHoe ckpemmBanuey, «Lluronoruyeckne OCHOBBI AUTHOPUIAHOIO
CKpeluBanusa», «Menos3y», «B3auMoencTBHUE allJIeIIbHBIX TEHOBY, «I €HETHYECKUE KapThl
pPacTeHHI, )KUBOTHBIX U YEJIOBEKa», «I €HeTHKa 1oa», «3aKOHOMEPHOCTH HACTIEI0BAHMS,



CLUEIUIEHHOTO ¢ MOJIOM», «KapruOTHIIbI YelloBeKa U )KUBOTHBIX», « BUIIBI ”3MEHUYUBOCTIY,
«MoaudukanmonHas W3MEHYHBOCTHY, «HacmemoBanme pesyc-hakTopa», «leHernka
rpynn KpoBmw», «MyTallnOHHAs: ©3MEHYUBOCTDY.

O6opynoBanue:  Mojenu-aniuiMKauu  «MOHOTHOpUIHOE  CKpEIIMBAaHUE,
«Henonnoe noMuHupoBaHue», «urudpuaHoe ckpempBanuey, «[lepekpéct xpoMocomy»,
MHUKpPOCKOIT ¥ MuKpompemnapaT «Jlpozoduma» (Hopma, Myrtaruu ¢GOpMBI KPBUIEEB U
OKpacku Tena), repoapuil «I'opox MoceBHON.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabora Ne 5. «/3ydyeHue pe3yabTaTOB MOHOTHOPUIAHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOIPENapaTaxy.

Jlaboparopnas pabora No 6. «M3ydenne MoIUPUKAIMOHHON HN3MEHUYUBOCTH,
ITIOCTPOCHUE BAPUALIMOHHOTO PsIia U BAPUALIMOHHON KPUBOW».

Jlabopatopnass pabora Ne 7. «AHanu3 MyTanuil y Japo30ouiibl Ha TOTOBBIX
MHUKponpenapaTax.

[TpakTuueckas padora Ne 2. «CocTaBiaeHre U aHAJIU3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexknups Kak Hayka M Ipolecc. 3apOKICHHUE CEJEKIUU U TOMECTUKALMS. Y YCHHE
H. U. BaBusnoBa o 1eHTpax MpPOUCXOXKIEHUS U MHOrooOpa3usi KyJIbTYpPHBIX PACTCHHIA.
L{eHTpbl MPOUCXOKIAEHHUS TIOMAIIIHUX KUBOTHBIX. COPT, MOpoAa, ITAMM.

CoBpeMeHHbIE METOJbl CeNeKIMH. MacCcoBbIi M HHIWBHUIYaIbHBIA OTOOPHI B
CEJEKIIMM pACTEHMM W KUBOTHbIX. OIleHKa JKcTepbepa. biIM3KOopoACTBEHHOE
ckpeniuBanue — uHOpuauHr. Yucras nunus. CkpelmmBaHue YUCTHIX JUHUM. ['eTeposuc,
win tubpuaHas cwia. HepoacTBeHHoe ckpemmBaHue — ayTtOpuauHr. OtnanéHHas
rubpuauzamus U e€ ycrnexu. VCKycCTBeHHBIN MyTareHe3 U IMOJy4YeHUE TMOJMIUIONIOB.
JlocTHKEHUS CENEKIIMU PACTEHUM, dKUBOTHBIX 1 MUKPOOPTAHU3MOB.

buorexHonorus kak oTpaciab Npou3BOACTBA. [ eHHAast MHKEHEPUs. DTallbl CO3IaHUs
pexkomOunanTHo# JIHK 1 Tpancrennsix oprannsmoB. Knerounas nmxenepusi. Kierounbie
KYJBTYPBL. MuKpOKIOHaIBHOE pa3sMHOXEHUE pacTeHUM. Knonuposanue
BBICOKOITPOAYKTUBHBIX  CEIIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB. OJKOJOTHUYECKUE U
studeckue npodnemsl. MO — reHeTH4ecKr MOIM(PUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toprpetsr: H. 1. Basuiios, 1. B. Muuypumn, I'. /{. Kapnieuenko, M. ®@. BaHOB.

Tabmuibr u cxembl: kapTa «L{eHTpBI MPOUCXOXKACHUS U MHOTO00pa3Hs KyIbTYPHBIX
pactenmit», «llopoapl HOMAIHMX KUBOTHBIX», «CoOpTa KyJbTYPHBIX PACTEHHI»,
«Otnanénnas rubpuauzanus», «Paboter akanemuka M. @. MBanoBay, «Ilonurmmonausy,
«O0bekThl  OmoTtexHosoruM»,  «KieTouHble  KyJbTYphl W KIOHHPOBAHHEY,
«KoHcTpynpoBaHue 1 epeHoc reHOB, XpPOMOCOMY.

OO6opynoBanne: MYJSDKH TUIOJJOB U KOPHEIUIOAOB AUKUAX (POPM M KyJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:



Okckypeust «OCHOBHBIE METOJIbI M JOCTHKEHHUSI CEJIEKUMU PACTEHUN U SKMBOTHBIX
(Ha CeNEeKIMOHHYIO CTaHINIO, TUIEMEHHYIO (epMy, COPTOUCHBITATENbHBIN Y4acTOK, B
TEIJIMYHOE XO035MCTBO, JIA0OPATOPHIO arPOYHUBEPCHUTETA WU HAYYHOT'O LIEHTPA)».

11 KITACC

Tema 1. DBoTIOLIMOHHAN O0HOJIOTHA.

[Ipenmnocbuikn BO3HUKHOBEHHS HBOJIIOLMOHHOW TEOPHUH. DBOJIIOLMOHHAS TEOPUS U
e€ MecTo B Omosioruu. BivsHue 3BOMIONMOHHON TEOPHH HA pa3BUTHE OMOJIOTUU U JPYTUX
HayK.

CBugerenscTBa 3BOOIMY. [[aneoHTOIOTHYECKHE: TTOCIEA0BATEIBHOCTD OSIBIICHHUS
BUJIOB B TAJCOHTOJOTMYECKOMN JieTonucu, mnepexoanbie (opmbl. buoreorpaduyeckue:
CXOJICTBO M pa3zinuue ¢payH 1 GpJop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOJICTBA MW  pa3au4usi SMOPHOHOB  pa3HbIX BHJIOB
MO3BOHOYHBIX.  CpaBHHUTENbHO-aHATOMHYECKHE:  TOMOJOTUYHBbIE,  aHAJIOTHYHBIE,
pYIUMEHTapHblE OpraHbl, aTaBU3Mbl. MoOJEKyIIpHO-ONOXUMUYECKUE:  CXOJCTBO
MEXaHU3MOB HaCJIEJICTBEHHOCTH U OCHOBHBIX META0O0JINYECKUX ITyTEH y BCEX OPTaHU3MOB.

OpomonnonHas teopust Y. Jlapsuna. [Ipeanocbuikyn BOZHUKHOBEHUS JapBHHU3MA.
JIBMKyIMe CHIIbI 3BOJIIOUMU BHAOB 1O JlapBuHy (M30BITOYHOE pPA3MHOXKEHHE MpH
OTPaHUYEHHOCTH PECYPCOB, HEOIpeAeIEHHAsI U3MEHYUBOCTh, OOpHOa 3a CYIIECTBOBAHHE,
€CTeCTBEHHBIN 0TOOD).

Cunretruueckas teopust 3BooIuu (CTI) u €€ OCHOBHBIE TOJIOKEHHUS.

MukposBomonus. [lonynsiuus kak eAMHUIA BUIA U SBOJIOLIHMH.

JIBkytue cuiibl ((hakTopbl) SBOJIOIMHM BUJIOB B TIpUpoie. MyTallMOHHBIN Tpo1iece
¥ KOMOMHATHBHAs M3MEHYUBOCTb. [lonmynsnoHHbIE BOIHBI U Jipeild reno. M3omsauus u
MUTPALIHSL.

EcTtecTBeHHbII 0TOOp — HanpaBIsAOMMKA (pakTop sBoMOIUU. DOpPMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco0neHHOCTh  OPraHU3MOB  Kak  pe3yJapTaT dBoitouuu. [lpumepsl
MPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMop(d03bl U UANOATATITAIIUH.

Bun u BunoobpazoBanue. Kpurepuu Buna. OcHoBHBIE (HOPMBI BUI000PA30BAHUS:
reorpapuyeckoe, 3K0JIOTHYECKOE.

MakposBomorusi.  @opmbl  3BOIIOUMU:  (QUIETHYECKasi,  JUBEPreHTHas,
KOHBEpTeHTHas, napauienbHas. HeoOpaTuMocTh 3BOIOLUY.

[IpoucxoxneHne OT HeCHEeUANIU3UPOBAHHBIX MpeakoB. IIporpeccupyromas
cnenuanu3anysa. AJanTuBHAs paguarus.

JdeMoHcTpanuu:

[Toptpetst: K. JInnnen, XK. b. Jlamapk, Y. {apsun, B. O. Kosanesckuii, K. M. bap,
3. I'exkkenp, @. Mronnep, A. H. CeBepiios.

Tabmumsl 1 cxembl: «Pa3BuTHe opraHnmyeckoro mMupa Ha 3emiiey, «3apoAbIIIH
MO3BOHOYHBIX KMBOTHBIX», «ApxeonTepukcy, «PopMbl OOpHOBI 3a CYLIECTBOBAHUEY,



«EctectBennsiii oT00p», «MHOTOOOpa3ne COpTOB pacTeHuin», «MHorooOpasue mopon
KUBOTHBIX», «llomymsmumy, «MyTanMOHHAass HW3MEHUYUBOCTH», «ApomMopdo3s»,
«anoamantanuny», «OOmas nerenepanusy, «JBwxynme cuiabl 3Boonuny, «Kapra-
cxema MapupyTta nytemectsus Y. JlapBuna», «bopbba 3a cyliecTBOBaHUE,
«IIpucnocobaeHHOCTD OpraHU3MOBY, «"eorpaduueckoe BUI000pa30BaHUE,
«IKOJOTHIECKOE BU000PA30BAHUEY.

OO6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKpAcKH, Ha0Op
IUIOJIOB U CeMsiH, Kosuiekiusi «[Ipumepsl 3alIUTHBIX MPUCITOCOOTICHUN y KUBOTHBIX),
Moienb «OCHOBHBIE HAIIPaBJICHUS IBOJIIOIUNY, 00bEMHASI MOJIENb « CTPOEHUE TOJIOBHOTO
MO3Ta MMO3BOHOYHBIX).

buoreorpaduyeckas kapta Mupa, KOUIEKIUs «POPMbI COXPAaHHOCTH MCKOITAEMbBIX
KUBOTHBIX WM paCTeHUWI», Mojenb ammiukanus «llepekpéct xpomocom», BIla)KHbBIE
npenapatel  «Pa3ButHe HacekoMoro», «Pa3BuTHE  JATYNIKW», MHKpPOIIpPEnapar
«/Ipo3oduna» (HopMa, MmyTaruu (GOpMbI KPbUTLEB U OKPACKU TEJIA).

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

JIabopatopHas padora Ne 1. «CpaBHEeHHE BUAOB 10 MOP(OTIOTUUECKOMY KPUTEPHIOY.

JlaboparopHas padora No 2. «OmnucaHue NpuUCHOCOOJEHHOCTH OpraHu3ma U e
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHaydHble TPEACTABICHUS O 3apOXKACHUM >KU3HU. HaydHble THUIOTE3bI
BO3HUKHOBEHHUS >KU3HU Ha 3emJjie: adMOTeHe3 U MaHCHepMUsl. XUMHYECKas SBOJIIOIUS.
AOGUOTEeHHBIN CUHTE3 OPTaHMYECKUX BEIECTB U3 HEOPTraHUYECKUX. DKCIEPUMEHTATHHOE
MTOATBEPXKACHNE XUMHUECKOH dBOTIONMH. HavaapHbIe ATaIbl OMOJIOTHYSCKON SBOJIIOIUH.
['unoreza PHK-mupa. ®dopmupoBanme MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE
npoTokiaeTku. [IepBrie KIETKU U UX 3BOJIIOIUA. DOPMUPOBAHUE OCHOBHBIX TPYIII KUBBIX
OpTaHU3MOB.

Pa3zutne xu3Hu Ha 3emuiie mo spam W nepuonaMm. Kartapxeil. Apxeickas H
poTepo3oickas Ipsul. Ilameo3orickas 3pa U e€ mepruoabpl: KEMOPUHUCKUN, OPIOBUKCKHM,
CUJIypUMCKHN, IEBOHCKNW, KAMEHHOYTOJIBHBIN, TEPMCKHUH.

Me3so30¥icKas apa ¥ €€ NEPUOIBL: TPHACOBBIN, IOPCKUM, METIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBbINM, AHTPONOTEHOBBIH.

XapakTepucTUKa KIMMara M TEOJOTHMYECKHUX MpoueccoB. (OCHOBHBIE 3Tallbl
ABOJTIOIIMU PACTUTEIHLHOTO M JKUBOTHOTO MUpa. ApoMop(]o3bl y pacTeHUN U JKUBOTHBIX.
[TosiBneHue, paciBeT U BBIMUPAHUE TPYIIIT AKUBBIX OPTaHU3MOB.

CucrtemMa OpraHuyeckoro Mupa Kak oOTpaxkeHue HBomouur. (OCHOBHBIC
CUCTEMAaTHUYECKHUE IPYMIbl OPraHU3MOB.

DOBOJIIOIMSA 4YeJOBEKAa. AHTPOMOJIOTHSl Kak Hayka. Pa3BuUTHE NpEACTaBICHHUN O
MIPOUCXOXKJICHUH 4YesioBeKa. MeToAbl u3ydyeHusi antpornorene3a. CxoJcTBa U pa3anyusi
YeJIoBeKa U )KUBOTHBIX. CHUCTEMAaTUUECKOE MOJIOKEHNE YeTOBEKA.



JBmxyume cuibl (akTopsl) antpomnorene3a. HacnencTBeHHass M3MEHUHMBOCTH U
ecTecTBEeHHBIN 0oTOOp. OOmecTBeHHBIH 00pa3 KW3HHU, W3TOTOBIICHHWE OPYAWN Tpyaa,
MBIIUIEHUE, PEYb.

OcHOBHBIE CTaJlMd W BETBH SBOJIOLMHM 4YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBek
yMenbii, YesoBek npsMoxoasiui, YemoBek HeaHIepTanbCKui, UeloBEeK pa3yMHBIN.
Haxonku #nckomaembIX OCTATKOB, BPEMs CYILIECTBOBAaHHSA, 00JACTh PacHpOCTPAHEHMS,
00BEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIHSL.

YenoBeueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BpoIeouaHas (eBpasuiickas),
HErpo-aBCTpaJIONAHas (PKBaTOpUalibHAsI), MOHTOJIOMJHAs (a3MaTCKO-aMEpPUKAHCKAs).
YepTbl NOPHUCHOCOOJICHHOCTH TMPEACTABUTENCH UYENOBEYECKUX pac K  YCIOBHIM
cyuectBoBanus. EnquncTBO yenoBeueckux pac. Kpuruka pacusma.

JlemoHcTpanuu:

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

Tabmuubr u  cxembl: «Bo3nuknoBenue CoiiHeuHOW cuctembl», «Pa3Burtue
OpraHu4eckoro  mupa»,  «PactuTenbHas  KIETKa», «KuBOoTHast  KJIE€TKay,
«IIpokapuoTnueckass kietka», «COBpEeMEHHasi CHCTEMa OpPraHUYECKOrO0 MHUpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKA U YETOBEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE M€CTa IMAJCOHTOJIOTMYECKUX HAXOJOK IIPEIKOB COBPEMEHHOIO YEJIOBEKa»,
«/lpeBHeiimme moanw», «/peBHwe moam», «llepBble  COBpPEMEHHBIE IO,
«YenoBeuecKue pacb.

O6opynoBanue: myisiku «lIpoucxoxaeHue denoBeka» (OIOCTHI aBCTpaJOMUTEKA,
MUTEKAHTPONa, HEaHJepTallblla, KPOMAHbOHIIA), CJICNKH WU H300paKEHUS KaMEHHBIX
OpyAHii  TIEpBOOBITHOTO  YeloBeKa  (KaMHU-4yommepbl,  pybuna,  ckpebra),
rE€OXpOHOJIOTHYeCcKass Tabnuna, Koyuiekiuus «DopMbl COXPAHHOCTH HCKOIAeMbIX
KUBOTHBIX U PACTEHUI».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[Ipaktuueckass pabora Ne 1. «M3yueHue HUCKOMAEMbIX OCTATKOB PACTECHUN W
KUBOTHBIX B KOJIJICKIIUSIX).

DKCKypcHsi «IBOJIOLHNS OPraHUYECKOT0 MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH
WJTU KpaeBeAUYeCKU My3eit).

Tema 3. OpranusMbl 4 OKpy:KawIas cpeaa.

DKoJIOrMsd Kak Hayka. 3ajJayd M pa3feibl 3KOJOruu. MeTOoabl 3KOJIOTUYECKHUX
HCCIIEI0BAHMNI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHusi OpPraHM3MOB: BOJAHAs, HA3eMHO-BO3JYIIHAs, IIOYBEHHAs,
BHYTPHUOPTaHU3MEHHASI.

Oxomornueckne  (aktopel.  Krmaccudukanus — sxomormveckux — (paxTopos:
abnotnyeckne, OMOTUIECKUE U aHTPOTIOTeHHBIE. J[efCcTBIE IKOIOTUYECKHX (PAaKTOpOB HA
OpraHU3MBI.

AOGuoTtnueckue (akToOpbl: CBET, TEMIIEpaTypa, BIAKHOCTh. DoTonepuoau3Mm.
[IpucnocoGneHusi opraHu3MoOB K JE€HCTBUIO abMoTHYecKuX (pakTopoB. buosoruueckue
PUTMBI.



buotnueckue ¢aktopbl. Buapl OHOTHYECKHMX B3aUMOAEWUCTBUN: KOHKYPEHIIMS,
XHUIIHUYECTBO, cuMOMo3 u ero ¢opmel. [lapasutusm, Koomepaius, MyTyalu3M,
KOMMEHCAJIN3M  (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCaIu3M, HEUTpaIU3M.
3HaueHne OMOTUYECKUX B3aUMOAECHCTBHI AJIs1 CYLIECTBOBAHUS OPIaHU3MOB B IIPUPOIHBIX
CcOo00IIeCTBAX.

DKOJIOTHYECKHE XAPAKTEPUCTUKH NOMyIsiuuu. OCHOBHBIE MOKAa3aTeau NOMYJISALUN:
YUCJIIEHHOCTh, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. {uHamuka
YUCJIEHHOCTH HOIYJISILIUU U €€ peryJisiusl.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. I'ekkens.

Tabmuupr u cxemsl: kapra «llpupogneie 30HBI 3emum», «Cpeabl oOUTaHUSA
opranuzmoB»,  «®ortonepuoauzm»,  «llonmymauum»,  «3aKOHOMEPHOCTH  pocCTa
YUCJIEHHOCTHU NOMYJISIIMU UH(PY30pUun-Ty Penbkn», «[luniessie nenm».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopartopnas pabota Ne 3. «Mopdonornyeckre 0COOEHHOCTH paCTEeHUHN U3 pa3HbIX
MeCT OOUTAHUS.

JlabopaTtopHass paGota No 4. «BausHue cBeTta Ha POCT U pa3BUTUE UYEPEHKOB
KOJIEyCa».

[Ipaktnueckass pabora Ne 2. «lloacuér miIOTHOCTM MOMYJSUUN pa3HbIX BUIOB

pacTeHun.
Tema 4. CooOmiecTBa ¥ IK0JI0THYECKHE CHCTEMBbI.
CooOmiectBo  opranu3mMoB — OwuoneHo3. CTpyKTypsl OWOIIEHO3a: BHJIOBaf,

MPOCTPaHCTBEHHAs, Tpoduueckas (muiieBas). Buasi-nomuHanTel. CBsizu B OUOIIEHO3E.

Dkosornueckue cuctemsbl (3kocucteMsl). [Tonarue 06 s3xocucTemMe U OMOTEOIIEHO3E.
OYHKITMOHATBHBIC KOMITOHGHTHI 3KOCHUCTEMBI: TPOAYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBopoT BemiecTB 1 MOTOK SHEPTUU B 3kocucTteMe. Tpoduueckue (MUIIEBbIC) YPOBHU
skocucteMsbl. [IumeBbie 1enu u cetr. OCHOBHBIE MOKa3aTelu YKOCHCTEMbI: Omomacca,
MPOMYKIUS. OKOJOTUYECKHE THUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, OHWOMACCHI.
CBONCTBA 3KOCUCTEM: YCTOMYUBOCTh, CAMOPETYJISIIUA, pazBuTue. CyKieccus.

[IpuponHble 3KOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMA XBOMHOTO WIIH
IITUPOKOJUCTBEHHOTO JIeca.

AHTPONOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCUCTEMBI. Yp0603KOCUCTEMBL.
buonornyeckoe u X03MCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U yPOOIKOCUCTEM.

buopasnooOpazue kak (daktop ycroWumBocTH dKocucteM. CoXpaHEHHE
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emIle.

VYuyenue B. 1. Bepaaackoro o 6uocdepe. ['panuiibl, coctaB u CTpykTypa ouochepsi.
Xusoe BemecTBo 1 ero pyHkIuu. OcobeHHOCTH OnoCchephl Kak T100aTbHON SKOCHCTEMBI.
Jlunamudeckoe paBHOBecHe U oOpaTHasi CBs3b B Onocdepe.

KpyroBopoTs! BeecTB 1 OMOT€OXMMHYECKHUE ITUKITBI 2JIEMEHTOB (yTiiepoja, a30oTa).
3oHanbHOCTHL OMOCchephbl. OCHOBHBIE OMOMBI CYIIIH.



YenoBeuectBO B Ouocdepe 3emian. AHTpONOreHHbIE W3MEHEHHA B Omocdepe.
['moGasbHBIE YKOJIOTHIECKUE TIPOOITIEMBI.

CocymecTBoBanre IpUpoAbl U yenoBedecTBa. CoxpaHeHHE OMOpa3HOOOpa3us Kak
OCHOBa ycToM4MBOCTH Ouocdeprl. OCHOBA palMOHAIBHOIO YIPABICHUS MPUPOIHBIMU
pecypcamu U UX UCIOJIb30BaHUE. JlOCTHXKEHNSI OMOJIOTUHN U OXpaHa MPUPOIbI.

JlemoHcTpanuu:

[Toprpetsr: A. [Ix. Tencnun, B. H. Cykaués, B. U. Bepnanckuii.

TaOmumsl u cxembl: «lIumeBble wnenm», «buoneHo3: cocTaB U CTPYKTypay,
«IIpupoansie coobuiecTBay, «llenu nutanusy, «konoruyeckas nupamuaay, «buocdepa
U YEJIOBEK», «DKOCUCTEMA MIMPOKOIMCTBEHHOTO JIECa», «DKOCHCTEMA XBOWHOIO JIECAy,
«buroneno3 Bogoémay, «ArpoueHos», «lIlpuMepHbIe aHTPOINOrE€HHBIE BO3JEUCTBHS Ha
pupony», « Baxxnenme CTOYHUKY 3arpsiI3HEHUS BO3/1yXa U TPYHTOBBIX BO», «[louBa —
BaXKHEiIas cocTaBisomas ouocdepor», «Daktopsl gerpagauuu nousy, «llapHUKOBBIN
apdekT», «PakTopbl paglMOaKTUBHOIO 3arpsi3HeHUs ouocdeps», «OOmas CTpyKTypa
ounocdepr», «PacnpocTpanenue xu3Hu B 0nocdepe», «O30HOBBIA dKpaH OHOchepb»,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopor azota B IpHpOIE».

OOGopynoBanue: Mojelb-anIuiMkanus « TunuyHbie  OWOLIEHO3BI», TrepOapuii
«PacturenbHble coobuiecTBa», Kojulekiuuu «buonenosy», «Bpenurenn BakHEHIIMX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», repOapuul U KOJUJICKUUU PACTEHUH U >KUBOTHBIX,
MpUHAAJIEKANIME K pa3HbIM 3KOJIOTMUECKMM TpylnaM ofHoro Buaa, KpacHas kuura
Poccuiickoit @enepanuu, n300paxKeHust OXpaHsIEeMbIX BUJIOB PACTCHUHN U )KUBOTHBIX.

IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA IIPOI'PAMMBI 11O
BHOJIOTUN HA BA3OBOM YPOBHE CPEJAHEIO OBHLIEI'O
OBPA30OBAHUA

Cornacao ®I'OC COOQ, ycraHaBiauBarTCs TpeOOBaHUS K Pe3yJibTaTaM OCBOEHUS
oOyJaronMMucs  MmporpaMM  CpeAHero  oOmiero  oOpa3oBaHUsA:  JHMYHOCTHBIM,
METanpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeIMeTa « bBUOJIOTUsD) BBIAEICHBI
CJICYIONME COCTABJISIONINE: OCO3HAHHE OOYYArONIUMUCS POCCHUHCKON T'paskIaHCKON
WJICHTUYHOCTH —  TOTOBHOCTM K  CaMOpPa3BUTHIO,  CAMOCTOSATEIIBHOCTH U
CaMOOTIPECIICHUIO, HAJIMYUE MOTHUBAIIMM K OOY4YEHHIO OWOJIOTHH, LieJIECHANPaBICHHOE
pa3BUTHE BHYTPEHHHMX YOEXKICHUN JIMYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEH U
HMCTOPUYECKUX TPATUIIUNA Pa3BUTHSI OMOJIOTHYECKOTO 3HAHUSI, TOTOBHOCTb U CIIOCOOHOCTh
oOy4Jaronmxcsi pyKOBOJCTBOBATHCSA B CBOCH JCSITEIBHOCTH IIEHHOCTHO-CMBICIOBBIMH
YCTAaHOBKAMH, TPHUCYIIMMH CHUCTEME OHMOJIOTMYECKOro O00pa3oBaHUs, HAIWYUE
AKOJIOTMYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH CTAaBUTH IIEW M CTPOUTH >KU3HECHHBIC
TIJIAHBI.



JIndyHOCTHBIE pe3ynbTaTbl OCBOCHUS TMpenmera «buosorus» TOCTUTalOTCS B
€AMHCTBE y4eOHOI U BOCIIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMU
POCCHMCKUMH  COLUUOKYJBTYPHBIMUA, HUCTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMHU
[IEHHOCTSIMHU, TMPUHATHIMU B OOIIECTBE TNpaBWIaMHM W HOPMaMd TIOBEACHHS U
CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOBOCIIUTAHUS U CaMOPa3BUTHUSA, PA3BUTHUS
BHYTPEHHEW MO3UIIMU JMYHOCTH, MATPUOTU3MA, YBAKEHUS K 3aKOHY M IPABOIOPAJIKY,
YeJI0OBEKY TPy/ia M CTaplieMy MOKOJICHHIO, B3aUMHOT0 yBaKEHUS, OEPEKHOTO OTHOIICHUS
K KyJIbTYpPHOMY HACIEIUIO W TpagulUsM MHOTOHAI[MOHAIBHOTO Hapona Poccuiickoii
denepanuu, TpUPOJIE U OKPYKAIOIIEH cpelie.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHUSI yueOHOro mnpeamera «buosorus» maOMKHBI
OTpaXaTb  TOTOBHOCTh ¥  CIOCOOHOCTh  OOYYarOmIUXCS ~ PYyKOBOJCTBOBATHCS
chOpMHPOBAaHHONW BHYTPEHHEH TMO3WIMEH  JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpHEHTAlIU/, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
LEHHOCTSM POCCHMCKOrOo OOIIEeCTBa, pACHIMPEHUE IKU3HEHHOTO OIbITa U OIbITa
NEATEIIBHOCTH B TPOLECCE PEANU3alUA OCHOBHBIX HAIIPABICHUM BOCHUTATEIBHOU
NEATEIIBHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKONW TO3UIUU OOYYArOMIETOCs KaK AaKTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOI0 OOLIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLMOHHBIX MPAB M OOS3aHHOCTEW, yBaKCHUE 3aKOHA U
IIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITEIIbHOCTU IMPU CO3JaHUU Yy4YEOHBIX
MIPOEKTOB, PEIICHUH y4Y€OHBIX M MO3HABATENIBHBIX 3a/1a4, BBIMOTHEHUH OMOJIOTHYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNIATh COOCTBEHHYIO MO3UIMI0 MO OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBAaTh B CBOUX JIEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HbBIMU YOEKIEHUSMU, KYJIbTYPHBIMH IICHHOCTSIMH H
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IMPOIIECCE COBMECTHOIO BBINOJHEHHUS YYEOHBIX,
ITIO3HABATENIbHBIX M HCCIIEIOBATENBCKAX 3a]1a4, YBAXKUTEIBHOTO OTHOLICHHUS K MHEHMIO
OIIOHEHTOB MPHU 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMUECKOT0 COJEPKAHUS;

FOTOBHOCTH K TYMAHUTAPHOW U BOJIOHTEPCKOW ESATEIBHOCTH;

2) NaTPUOTUYECKOI0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCHUUCKON TPAKIAHCKON WACHTUYHOCTH, NATPUOTHU3MA,
YBaXEHUSI K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTHU Iepen PoamHoM, ropmoctu 3a
CBOM KpaH, CBOWO PoauHy, CBOM A3BIK M KyJbTypy, IpOLUIOE M HACTOSLIEE
MHOTOHAIMOHAIIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOIIEHWE K NPUPOJAHOMY HACIEAUI0 M NaMSITHUKAM MPUPO/IBI,
NOCTHXEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;



CIIOCOOHOCTh OIIEHUBATh BKJIaJ POCCHUICKHX YUYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OWoJIOTHH, TIOHUMAHUS 3HAYCHHUS OWMOJIOTMHM B TO3HAHWU 3aKOHOB TMPHUPOJIBI, B KU3HU
YeJI0BEKa U COBPEMEHHOTO O0IIECTBA;

uneiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHHIO U 3amure OredyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHUE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITHUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh ~ OIIEHHMBAaTh CUTYyallMI0 W TNPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh Ha MOPATbHO-HPABCTBEHHBIC HOPMBI 1 IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSAM, CO3/IaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO TPUHATHUS LIEHHOCTEH CEMEHHOM JKM3HU B COOTBETCTBUU C TPAAUIUSMHU
HapooB Poccuu;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAas OCTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUI;

MOHUMAHHE 3MOIIMOHAIBHOTO BO3/ICUCTBHUS JKHUBOM MPUPOJbI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXEHHUIO B Pa3HBIX BUIAX UCKYCCTBA, CTPEMIICHHUE MPOSIBIISTh
Ka4yeCTBa TBOPUYECKOU JTIMYHOCTH;

5) ¢usnyeckoro BocnUTAHMS, (GOPMUPOBAHUA KYJbTYPbl 3I0POBbS H
IMOLMOHAJIBLHOIO 0JIaromoJIyYns:

MOHUMAaHHE M pealn3allds 3J0pOBOro M 0e30macHOro oOpasza XW3HHU (30pPOBOE
MUTaHue, COONIIOJCHUE THUTMEHUYECKUX TMPAaBWJI M HOPM, COATTAaHCUPOBAHHBIM PEXKUM
3aHSTUN U OT/ABIXA, peryisipHas (pu3nyeckas akTUBHOCTD), OEpEKHOT0, OTBETCTBEHHOTO U
KOMIIETEHTHOI'O OTHOIIEHHUS K COOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 37I0POBbIO;

MOHUMaHUE IIEHHOCTH MPAaBWJ WHIWBUIYATHHOTO M KOJJIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYalUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HH JIO/IEH;

OCO3HAHME TIOCIEJACTBUI ¥ HENPUSATUS BPEIHBIX NPUBbIYEK (yHoTpeOaeHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUs);

6) TPy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTU MacTEPCTBA, TPYA0TIIO0UE;

FOTOBHOCTh K AKTHUBHOW JESITEIBbHOCTH TEXHOJIOTUYECKOM H  COLMAIbHOMN
HaIMpaBJICHHOCTH, CIIOCOOHOCTh HMHUIIMUPOBATh, ILJIAHUPOBATH W CaAMOCTOSITEIILHO
BBITIOJTHATH TaKyIO JEATEeIbHOCTD;

WHTEpEC K pasnudyabiM cdepaMm npodeCCHOHATBHOM ACSITENBHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBIN BHIOOP Oymyiel mpodeccuu U pean30BBIBATH COOCTBEHHBIC
KU3HEHHBIE TUIaHbI,

TOTOBHOCThH U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSKEHUU
BCEH >KH3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS



HKOJIOTMYECKHU 1I€TIECO00pa3HOE OTHOIICHHWE K MPHUPOJAE KaK MCTOYHMKY JKU3HHM Ha
3emJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE  YPOBHS  DKOJIOTUYECKOM  KyJIbTypbl: NPUOOpETEHHE  OIbITa
IUTAHUPOBAHUS TOCTYIKOB M OILEHKH MX BO3MOXKHBIX TOCIEIACTBUN [JIsI OKpY’Karolen
Cpelibl;

OCO3HaHHUE TI00aTBHOT0 XapaKTepa SKOJIOTHUECKUX MPoOIeM U IMyTel X pelieHus;

CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble MPHU U3yYEHHH OHMOJIOTHMU 3HAHUS U
YMEHUS TIPU PEIICHUH MPOOJIeM, CBA3aHHBIX C PAIMOHAIBHBIM MPHUPOJOIOIH30BAHUEM
(cobnroeHue mpaBuIl MOBEJICHUS B IPUPO/IE, HANPABJICHHBIX HA COXPAaHEHUE PaBHOBECHS
B DKOCHUCTEMAX, OXpaHy BUJIOB, IKOCUCTEM, Onochephl);

AKTUBHOE HENPUATHE NEUCTBUN, NPUHOCIUIUX BpEI OKPYKAIOLIEH NPUPOTHOU
cpele, YMEHHE MPOrHO3MPOBATH HEOJIArONPHUATHBIE SKOJOTMYECKHE IOCIEACTBUS
MpPEANPUHUMAEMBIX IEUCTBUI U MPEJOTBPAIATh UX;

HAJIMYKE PA3BUTOrO 3KOJOTMYECKOIO MBIIUICHHUS], SKOJOTUYECKON KYJIbTYPBhI, OIIBITA
JEeATENBbHOCTH HSKOJOTMYECKON HANpaBIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS MMM B
MT03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOM MPAKTUKE, TOTOBHOCTH K YYACTHIO B
MPAKTUYECKOMN IEATETbHOCTH KOJOTUYECKOW HAITPABJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUA:

c(OpPMUPOBAHHOCT MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAyKHM M OOILECTBEHHOW IPaKTUKH, OCHOBAaHHOTO Ha Juajore KyJibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHWE S3BIKOBOM M YMTATEJICKOW KyJNbTYphl KakK CpeIcTBa
B3aMMO/JICHCTBUS MEXK]TY JIFOJIbMHU M TIO3HAHUS MUPA;

MOHUMaHUE celupUKH OMOJIOTHH KaK HAyKH, OCO3HAHUS €€ posii B OpMHUPOBAHUU
PAalMOHAIBHOIO HAYYHOTO MBIIUIEHUS, CO3JaHUU LIEJIOCTHOrO MPEACTaBIEHUs 00
OKpY’KaloIllleM MHpE KaK O €IMHCTBE NPHUPOIbI, YEJIOBEKa M OOIIECTBA, B IMO3HAHHUH
OPUPOJHBIX 3aKOHOMEPHOCTEH M peumeHuH MpoOJeM COXpaHEHUs MPUPOJAHOIO
paBHOBECHS;

yOEXJIEHHOCTh B 3HAYMMOCTH OWOJIOTMM JUIsl COBPEMEHHOW I[MBUIIM3ALINU:
o0OecrieyeHuss HOBOTO YPOBHS Pa3BUTHUS MEAMIMHBL, CO3JIaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pelaTh PECypCHbIE MPOOJEMbl Pa3BUTHUSL YEIOBEUECTBA,
MOMCKA MyTe! BBIXO/1a U3 TII00abHBIX IKOJIOTHYECKUX TIPOOJIEM U 00eCTIeUeHHS TIepexoia
K YCTOMYMBOMY Pa3BUTHIO, PALIMOHAJIBHOMY MCIOJB30BAHUIO MPUPOJHBIX PECYPCOB H
(OpMHUPOBAHNIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIyYEHUH OHMOJOTMYECKUX 3HAHUW B LIENSAX MOBBIILICHUS
oOIel KyJIbTyphbl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOW YaCTH
(YHKIIMOHATLHOW TPaMOTHOCTH 00y4aromuxcs, GopMUPYEMOid TIPH U3yUE€HUN OMOJIOTHH;

ITOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH MCIOJIB30BaTh MOJTY4YaeMble 3HAHMS JUIsl aHaIu3a U OOBACHEHMS SBJICHUN
OKPY’KaIoIlIero MUpa U MPOUCXOASAIINX B HEM U3MEHEHU, yMEHHE JieT1aTh 000CHOBaHHbBIE



3aKJTFOYCHUS HA OCHOBE HAYYHBIX (DAaKTOB M MMEIONIUXCS JAHHBIX C IEIbI0 MOTyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTBH CaMOCTOSITENIbHO MCTOIb30BaTh OMOJIOTHUECKHIE 3HAHUS JJIs PEIICHHUs
po0JieM B peaNbHBIX JKU3HCHHBIX CUTYAIIUSX;

OCO3HAaHWE IIEHHOCTH HAyYHOH JEATeTbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO EATSIbHOCTh HHIUBUAYAJILHO U B TPYTIIC;

TOTOBHOCTb U CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K
aAKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAHHMH MO OMOJIOTHU B COOTBETCTBUU C >KU3HECHHBIMH
OTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeameTHble  pe3yiabTaThl OCBOEHUs ydeOHoro mnpeamera «buonorus»
BKJIIOYAIOT:  3HauuMble JUIs1  (OPMHUPOBAHHUS ~ MHUPOBO33PEHHUS  OOyYaromIuXcs
MEXIUCUUIUIMHAPHBIE  (MEXIPEAMETHbIE) OOILEHayYHble MOHSTHUS, OTpaXkarollue
LEJIOCTHOCTh HAYYHOM KapTHUHBI MUPA U CHEU(PUKY METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKaX (BEILLECTBO, SHEPTUs, ABJICHUE, IPOLIECC, CUCTEMA, HAYUHBbIN (DaKT,
MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HMCCIEIOBaHUE, HaOIIOJECHUE,
U3MEPEHHE, OHKCIIEPUMEHT M  JIpYyTrUX), YyHUBEpPCAIbHbIE y4deOHblE  JEHCTBHUS

(mo3HaBaTeNbHBIE, KOMMYHUKATUBHbBIE, PETYJISITUBHBIE), o0ecreunBaroIIne
dbopmupoBanue (GyHKIUOHATBHOM TPAMOTHOCTH U COIMAIBHOM  KOMIIETEHIIUU
oOyyarommxcs, CIIOCOOHOCTH oOyyJarommxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHMS M YHHMBEPCAJIbHBIE Yy4ueOHBIE
NEWCTBUSA B IO3HABATEIBHOW U COIMAIBHON MPAKTHUKE.

MertanpeameTHble  pe3ysbTaThl  OCBOEHHUS MPOTPaMMbl  CPEIHEro  OOIIEro
oOpa30BaHMsl TOJKHBI OTPAXKATh:

OByajieHue YHMBEPCAJbLHBIMH Y4eOHbIMH MIO3HABATEIbHBIMH 1eHCTBUSIMMU:

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO (POPMYIMPOBATh U aKTyalIM3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOECHUM 3HAHUM MPHUEMBI JJOTMUYECKOIO MBIIUICHUS (aHaln3a,
CUHTE3a, CPaBHEHUS, Kiaccudukaimu, 0000IIeHN s ), pAaCKPBIBATh CMBICI OMOJOTUUECKUX
MOHATUH (BBIAEIATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATH CBS3M C JAPYTHUMH
MOHSATUSIMU );

ONpPENENATh LEIU AEATEIbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUH UX JOCTUKEHUS,
COOTHOCHUTH Pe3yJIbTaThl IEITEIbHOCTHU C MOCTABJICHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJIOTUYECKHUE TIOHATHS I OObsICHEHUS (DAKTOB U SBJICHUN KUBOU
PUPOIBL;

CTPOUTBH JIOTUYECKHUE PACCYKJEHUS (MHIYKTUBHBIE, JEIyKTUBHbBIC, [0 AHAJIOTHH),
BBISIBJIAITH  32aKOHOMEPHOCTH M NPOTUBOPEYMsST B  PACCMAaTPUBAEMBIX  SIBJICHUSX,
(OopMyIUpPOBaTh BHIBOJIBI U 3aKITIOUEHUS;



MPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJCTBA Uil MPEACTABJICHHUS CYIIECTBEHHBIX
CBSI3€M M OTHOILICHUI B M3y4aeMbIX OMOIOTMUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI
Pa3HOTO0 pOJia, BHISIBICHHBIX B Pa3IMYHBIX HHPOPMAITMOHHBIX HCTOUYHUKAX;

pa3zpabaThiBaTh IUIAaH pEUIEHHUs NpoOJeMbl C YUYETOM aHajdu3a MMEIOIIUXCS
MaTepUAIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh, OLICHHMBAaTh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHMBATh PUCKHU NOCIIEACTBUN JEATEIBHOCTH;

KOOPAVMHUPOBATh U BBINOJIHATH padOTy B YCIOBHUSX PEAJbHOIO, BUPTYaJIbHOIO U
KOMOMHHUPOBAHHOT'O B3aUMOJEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE ITPU PELICHUH KU3HEHHBIX IPOOJIEM.

2) 0a30BbI€e HCCJIE0BATEIbCKHE NeICTBUSA:

BJIQ/ICTh HABBIKAMHU Y4YEOHO-HCCIEAOBATEIbCKOM H TPOEKTHON IeATEIbHOCTH,
HaBbIKaMU pa3peuieHus mpo0seM, ClIoCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IIOMCKY METOJOB PEIICHUs MNPAKTUYECKUX 3a]ad, NPUMEHEHHUIO pPa3JIMYHbIX METOJOB
MTO3HaHUS;

HCIIOJIb30BATh PA3JIMYHbIE BUJIBI JEATEILHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS, €T0
MHTEpHpPETALNN, TPEOoOPa30BaHNIO U TPUMEHEHUIO B YUEOHBIX CUTyallUsiX, B TOM YHCIIE
IIPU CO3J]aHUH YUEOHBIX M COLUAIBHBIX ITPOEKTOB;

(opMupOBaTh HAy4YHBIH THUIl MBIIUICHUS, BIIAJETh HAYyYHOM TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSMH U METOAAMMU;

CTaBUTh U (pOpMyYJIMPOBATH COOCTBEHHBIE 33/1a4u B 00Pa30BATEIbHOMN JAESTEIIBHOCTH
Y KU3HEHHBIX CUTYalUsIX;

BBISIBIISATh IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTYaJIM3UPOBATh 3a/1ady, BBIJIBUIaTh
TUIOTE3y €€ PEIICHUs], HAXOAUTh apryMEHThI JUJIsl J0Ka3aTeIbCTBA CBOMX YTBEPXKICHMI,
3a/1aBaTh MapaMEeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh MOJYUYEHHbIE B XOJE PEUICHUs 3aJayd pe3ybTaThbl, KPUTUUYECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYLIECTBIISTh LIeJICHANIPABICHHBIN TOUCK MEPEHOCA CPEJICTB U CIIOCOOOB AEHCTBUSA
B NMpOo(hEeCCUOHANBHYIO CPEY;

YMETh TMEPEHOCUTh 3HAHWA B TO3HABATEIbHYI0 W MPAKTUYECKYyIO O00JacTH
KU3HENIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJCH, IIPE/JIaraTh OpUrHHAIbHbIE OIX0/Ibl U PEIICHUS, CTABUTD
MpoOJIeMBbI U 3a/1a4H, IOMYCKAIOIINE aJIbTEPHATUBHBIE PEIICHUS.

3) paGora c nngopmanueii:

OPUEHTHPOBATHCS B PA3NIUYHBIX HCTOYHHMKAX HH(opManuu (TEKCTe Y4eOHOro
nocoOusi, HayYHO-TIOMYJISIPHOM JTUTepaType, OMOJOTHYECKUX CIIOBAPSIX U CIIPAaBOYHUKAX,
KOMITbIOTEPHBIX 0a3axX JIaHHbIX, B IHTepHeTe), aHAIM3UPOBaTh HHPOPMALIMIO PA3THUYHbIX
BUJIOB U (OpM MPEACTABIEHUS, KPUTUYECKH OILICHUBaTh €€ JIOCTOBEPHOCTh U
HEIPOTHUBOPEYUBOCTH;



(opMyIMpOBATH 3aMPOCHl U MPUMEHATH Pa3INYHbIE METOABI MPU TIOUCKE U OTOOpE
Oounonornyeckoi nHMOpPMAIH, HEOOXOIUMOM JIJIsl BBITIOJHEHUS Y4eOHBIX 3a1a4;

npuoOpeTaTh  OMBIT  HCHOJb30BaHUS  MHPOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYyJbTYPY AaKTHUBHOI'O HCIIOJIB30BAHUS Pa3TUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OPMY MPEICTaBICHUS OMOJIIOTUYECKOM
uH(popManuu (cxemsl, TpaduKu, JUarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPHU paboTe ¢ OMOJIOTUYECKOU
uHpopMaIeil: MPUMEHITh XUMHUYECKHe, (PU3MYECKHe W MaTeMaTH4YeCKHue 3HAKU U
CUMBOJIBI, OpMyJIbl, aOOpeBUATYPY, HOMEHKIIATYPY, UCIOJIb30BaTh U MPeoOpPa30BhIBATH
3HAKOBO-CHMBOJINYECKHE CPEACTBA HATJIAIHOCTH;

BJIa/ICTh HABBIKAMHU PACIIO3HABAHUS U 3alIUTHl MHQPOpPMAIUH, WHOOPMALMOHHON
0€30MacCHOCTH JIMYHOCTH.

OgiageHne YHUBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€ CTBUAIMM:

1) o01enme:

OCYLIECTBISATh KOMMYHHMKAllUM BO BCEX c(epax >KU3HU, aKTUBHO y4acCTBOBATH B
JUAJIOre WU TUCKYCCHUU TIO CYIIECTBY OOCYKJ1aeMOM TeMbl (YMEHHUE 3a7aBaTh BOIPOCHI,
BBICKA3bIBaTh CYX/ICHHUS OTHOCUTENILHO BBIMIOJIHEHUS MpejlaraeMoi 3aJaul, YYUThIBATh
MHTEPECHI U COTJIaCOBAaHHOCTb MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA WM JUCKYCCHH);

pacno3HaBaTh HEBEpOaJIbHbIE CPEACTBA OOLIEHNUS, TOHUMATh 3HAYEHUE COILIMATBHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHSI KOH(DJIMKTHBIX CHTyalUMd, YMETb CMAr4arh
KOH(JIMKTBI U BECTH IIEPETOBOPHI;

BJA/IeTh PA3NUYHBIMU CHOCOOAMHM OOLIEHUS W B3aUMOJACWUCTBHS, IOHMMATH
HaMEpPEHHUs APYTUX JIOACH, NPOSBIATh YBAXXHUTEIbHOE OTHOIICHHE K COOECETHUKY U B
KOPPEKTHOU opMe (HopMyTMpoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCHOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCcTHas 1eITeJIbHOCTD:

MOHUMATh U MCMOJIb30BATh MPEUMYLIECTBA KOMaHIHON U UHIUBUAYaJIbHOU pabOThI
MIPU pPEIICHUU OMOJIOTUYECKOU MPOOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh TPUMEHEHHUS
IpyNnoBbIX (HOPM B3aUMOJEHCTBHS MPU PELIEHUH Y4eOHOH 3a1a4H;

BbIOMpaTh TEMATUKY U METOJbI COBMECTHBIX AEUCTBUNA C YUETOM OOILIUX UHTEPECOB
Y BO3MOXHOCTEM KaXK/10r0 WieHa KOJUUIEKTHBA,

OPUHUMATh 1EJIM COBMECTHOM AESTENbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JNEUCTBHUS 110 €€ TOCTUKEHUIO: COCTABIIATH IIJIaH IEUCTBUM, paCIpeaeiIATh POJIM C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYXJIaTh pe3yJIbTaTbl COBMECTHOM pabOThI;

OLICHHMBATh Ka4yeCTBO CBOETO BKJIa/Ja M KaXJIOT0 y4YacTHHKA KOMaHAbl B OOIIMI
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npenjaraTb  HOBBIE  IMPOEKThI, OLEHUBATh MJAEM C TO3UIUH  HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;



OCYILECTBIIATh NO3UTUBHOE CTPATETMYECKOE MOBEIACHUE B PA3JIMYHBIX CUTYaLMsX,
MIPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATUBHBIM.

OByaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH 1eHCTBUSMMU:

1) camoopranu3anmus:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUA JJISl BBIABICHUS MPOOJIEM M UX PEUICHUS B
KU3HEHHBIX U YUYEOHBIX CHUTYalUsX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUU II€JIEBbIE U CMBICIOBBIE YCTAHOBKH B
CBOMX JICHMCTBHSX M MOCTYIKAX 10 OTHOLIEHHUIO K KUBOW IPUPOAE, CBOEMY 370POBBIO U
3I0POBBI0 OKPYIKAIOIINX;

CaMOCTOSATENIBHO ~ OCYIIECTBJIATh  ITO3HABATEIIBHYIO  JEATEIBHOCTh, BBIABIIATH
MpoOJIeMBbl, CTaBUTh W (POPMyIHpPOBaTH COOCTBEHHBIE 3a/ladyd B 00Opa30BaTEILHOM
NEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PELICHUS MPOOJIEMbl C Y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOYTCHUI;

NABATh OLICHKY HOBBIM CHUTYaLHUsIM;

pacuIMpATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHHUI;

JIeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO IIMPOKON 3PYIMLMU B Pa3HBIX
00J1aCTSAX 3HAHMI, MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIaJIETh HAaBbIKAMHU I103HABATEIbHOW pPEQIEKCUU KaK OCO3HAHUS COBEPILIAEMbIX
JNEUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YJbTATOB U OCHOBAHUM, MCIIOIb30BAaTh
npuémbl peIeKCUu AJIs OLIEHKH CUTYyallud, BbIOOpa BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELLIEHHUS 110 UX CHUKEHMUIO;

MIPUHAMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAIU3€E PE3YJIbTATOB IEATENBHOCTH;

3) npuHsATHE ce0sl M APYTrUX:

MPUHUMATh ce0sl, MOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apTyMEHTBI IPYTUX IIPU aHAIU3E PE3YJIbTaTOB ACSATEIbHOCTH;

pHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OMINOKU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIMU JPYTOro YeIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3ynbrarhl ocBoeHus nporpamMmMbl COO mo Ouonoruu Ha 0a30BOM
YpOBHE BKJIIOYAIOT creuupuyeckue s ydeOHoro mnpeamera «buonorus» HayuyHble
3HaHUA, YMEHHUS U CTIOCOOBI IEHCTBUI 110 OCBOEHUIO, MHTEPIPETAIIMN U TPE0OPa30BaHUIO
3HAHWM, BUBI IEATEILHOCTH MO MOJYYEHUI0 HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUI B



Pa3IUYHBIX YYEOHBIX CHTyallMsAX, a TakKe B PEATbHBIX KU3HCHHBIX CUTYAIUsX,
CBSI3aHHBIX ¢ Ouonorueil. B mporpamMMe mpenMeTHble pe3yJbTaThl MPEACTaBICHBI IO
rojaMm oOy4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHUpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHON KapTHHBI
MUpa U HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHATBLHON TPaMOTHOCTH YeJIOBEKA JIJISl peIeHUs
KU3HEHHBIX 3a7a4;

yYMEHHE pPacKphIBaTh COACpNKAHHE OMOJIIOTHUYECKUX TEPMHUHOB W TOHSATHH: >KU3Hb,
KJIETKa, OPTaHu3M, MeTa0on3M (0OOMEH BEIIEeCTB M MPEBpAICHUE SHEPTUH), TOMEOCTa3
(camoperynsuusi), ypoBHEBash OpraHU3alUsl XUBBIX CHUCTEM, CaMOBOCIIPOM3BEICHUE
(penpoayKIisi), HaCJIE€CTBEHHOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE;

yMEHHE U3JaraTtb OMOJIOTHYECKUE TEOPUH (KIETOYHASI, XPOMOCOMHAS, My TaIl[HOHHA,
LEHTpaJIbHAs I0rMa MOJIEKYJISIpHOU Onosiorun), 3akonsl (I'. Menaens, T. Moprana, H. U.
BasunoBa) u yuenus (0 eHTpax MHOTOOOPA3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTCHUN
H. Y. BaBuiosa), onpeaensTh rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHME BIAJETh METOJAaMHU HAy4yHOrO II03HAaHUS B OHMOJOTHM: HAOJIOACHHE U
OMHCaHWE KHUBBIX CHUCTEM, IMPOLECCOB U SBICHHUM, OpraHu3alus W MPOBEICHHUE
OMOJIOTHYECKOTO JKCIIEPUMEHTAa, BBIABIKCHHWE THUIOTE3bl, BBISBICHHE 3aBHCHMOCTH
MEXAy HCCIENyeMbIMU BEJIMYMHAMM, OOBSICHEHHE MOIYYEHHBIX PE3yJIbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX TMOHATUN, TEOPUH W 3aKOHOB, YMEHHUE JeiaTh BHIBOJBI HA
OCHOBAHHH MOJYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIC MPHU3HAKA BHPYCOB, KIETOK MPOKAPUOT H
DYKapUOT, OJJHOKJIETOUYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIIECCOB:
oOMeHa BEIIECTB M IMPEBpAILEHUs] PHEPTHH B KJIETKE, (POTOCHHTE3a, MIACTHUECKOIO U
HPHEPreTUUeCKOro oOMeHa, XEMOCHHTE3a, MHTO3a, MeWo3a, OIUIOJAOTBOPEHUS,
Pa3MHOXKEHHsI, MHAUBH Iy aJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

yMEHHE TPUMEHSITh TMOJy4YCHHbIE 3HAHUS s OOBSCHEHUS OMOJIOTHYECKUX
MIPOIIECCOB | SIBJICHUH, JJIs1 MPUHITHS MPAKTUYECKUX PEIICHUN B IOBCEAHEBHON KU3HU C
1enblo obecrneyeHus: 0€30MacCHOCTU CBOETO 3/I0POBbS U 310POBbs OKPYKAIOUIUX JIOJIEH,
COOMIOIGCHUST HOPM TPAaMOTHOTO TIOBEIEHHUS B OKpY’KaloUledl MpHUpOAHON cpere,
MOHMMAaHUE HEOOXOJUMOCTH HCTOJIb30BAaHUS JOCTHIKEHWH COBPEMEHHOW OHWOJIOTHH U
OMOTEXHOJIOTHIA JUTS PaIlliOHATBHOTO TPUPOIOTIONH30BAHUS;

yMEHHE peliaTh 3JE€MEHTApHble M€HETHMYECKHE 3aJayd Ha MOHO- U TUTHOPHIHOE
CKpEILMBAaHUE, CLEIUICHHOE HacJelIOBaHUE, COCTaBISATh CXEMbl MOHOTHMOPHIHOTO
CKpeNIMBaHus JJIs Pe/ICKa3aHus HACTEA0OBAHNS MPU3HAKOB Y OPTAHU3MOB;

YMEHHE BBITIOJHATH J1a00paTOpHbIE M MpPaKTUYECKUE PadOThI, COONIOATh MpaBuIa
pu paboTe ¢ yd4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;



YMEHHWE  KPUTUYECKH  OIICHWBaTh W  WHTEPIPETHPOBATH  HWH(POpPMAIUIO
OMOJIOTUYECKOTO COJCPKAHUS, BKIIOUYAIONIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3THYHBIX
HMCTOYHHUKOB (CpeIcTBa MaccoBOW HWHGOpPMANHK, HAYYHO-TIOMYJISIPHBIC MAaTepUabl),
ASTUYECKUE  aCIEeKThl COBPEMEHHBIX HCCIEJOBAaHUH B  OWUOJOTHH, MEAUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO371aBaTh COOCTBEHHBIC NMHUCHMEHHBIE W YCTHBIE COOOIIECHHUs, 0000IIas
OnosoTHYecKyr0 MH(POPMAIUIO U3 HECKOJBKHX HMCTOYHUKOB, TPAMOTHO HCIIOIH30BATh
MOHSATUMHBIN anmapar OUOJOTHUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUK O MECTE U POJIM OMOJIOTUU B CHCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (DOPMUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KApPTHHBI
MHpa M HAy4YHOTO MHUPOBO33PEHUS, O BKIIAJE POCCUUCKUX M 3apyOC)KHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHATBLHON TPaMOTHOCTH YeJIOBEKA JIJISl pEIeHUs
KU3HEHHBIX 3a]1ay;

YMEHHE PACKPBIBATH COJIEpKAaHUE OMOJOTMYECKUMX TEPMUHOB U TOHSATUMA: BUI,
MOMYJISIUsA, TEeHO(MOHJ, SBOJIOIMSA, JBWXYIIUE CWIbl ((PakTOphl) SBOJIIOIUH,
MPUCIIOCOOJICHHOCTh ~ OPTaHM3MOB,  BHJI000pa30BaHME, DJKOJIOTMUECKHE  (DAKTOPHI,
AKOCHCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEIYyLEHTHI, LIENU MUTAHUS, SKOJOTHYECKas
nupamuia, OuoreoieHo3, onocdepa;

YMEHHE H3JlaraTh Ouosiornyeckue Teopuu (dBoJitonmoHHas teopus Y. JlapBuHa,
CUHTETUYECKasi TEOPUS SBOJIOLINUHN ), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIBIIIIEBOTO CXOJICTBA
K. M. bapa, uepenoBanus riaBHbIX HampasiaeHud u nmyteit s3pomonuu A. H. CeBepuosa,
yueHus: o 6uocdepe B. U. BepHaackoro), onpenensts rpaHuIlbl UX TPUMEHHUMOCTH K
KUBBIM CHCTEMaM;

YMEHHE BJAJ€Th METOJIaMH HAy4YHOTO IO3HAHUSI B OWOJOTHM: HAOIIOJICHHE U
ONMCAaHUE >KUBBIX CHCTEM, IPOLIECCOB M SBJICHWM, OpraHu3alus ¢ MPOBEIACHUE
OMOJIOTUYECKOTO DJKCIEPUMEHTA, BBIIBI)KCHHE THIIOTE3bl, BBISBICHUE 3aBHUCUMOCTHU
MEXJy HUCCICAYEMBbIMU BEIUYMHAMH, OOBSICHEHHE TMOJYYEHHBIX PE3YJIbTaTOB,
WCIIOJB30BAaHHBIX HAYYHBIX MOHSATUM, TEOPUU M 3aKOHOB, YMEHHUE JeJlaTh BBIBOABI Ha
OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

yYMEHUE BBIJCIATH CYIIECTBEHHbIC MPU3HAKU CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJIAIMA, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIYIIEHTOB, OWOTEOIIEHO30B W
HKOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEICTBEHHON M3MEHUYMBOCTH, €CTECTBEHHOIO
oTbopa, BUA000pa30BaHUsl, MPUCTIOCOOJIEHHOCTH OPTaHU3MOB, JICHCTBUS SKOJIOTMYECKUX
(akTOpOB Ha OpraHW3Mbl, IMEpPEHOCAa BEHIECTB M IOTOKA DSHEPIMH B JKOCHCTEMaXx,
AHTPOTNOTCHHBIX U3MEHEHUI B YKOCHUCTEMAaX CBOEM MECTHOCTH, KPyrOBOPOTa BEILIECTB U
OMOTreOXMMHUUYECKHUX ITUKIIOB B Onocdepe;

YMEHHUE TPUMEHATh TOJyYEHHbIC 3HaHUS JJIsI OOBICHEHUS OHOJOTHYECKUX
MIPOIIECCOB U SIBJICHUM, JIJISI PUHSITHUS MPAKTUIECKUX PEIICHUM B TIOBCEIHEBHOM KU3HU C
1eJIbI0 00ecTeueHrs 0€30MaCHOCTH CBOETO 3J0POBBS U 37I0POBbS OKPYIKAIOIIHMX JIFOACH,



COOMIO/IEHNST HOPM TPAaMOTHOTO TOBEICHUS B OKPYXKAIONIIEH MPUPOTHON Cpere,
MOHMMAaHUE HEOOXOIUMOCTH HCIOJIb30BAHUS JOCTHXKEHUI COBpEMEHHOW OMONIOTHH AJIs
PalMOHAIBHOTO MPUPOONOIb30BAHMS;

yMEHUE pellaTh JJIEMEHTapHbIe OWOJIOTUYECKHE 3aJladl, COCTABISTh CXEMbI
NepeHoca BEIIEeCTB U YHEPTUU B dIKOCHUCTEMaXx (1IeNH MUTAHMUS);

YMEHUE BBIIOJIHATH JIA0OPATOPHBIE M MPAKTUYECKUE PabOThI, COONIOAATh IpaBuiIa
pHu paboTe ¢ y4eOHBIM U JTA0OPATOPHBIM 000PYI0BAHHUEM;

yMEHUE  KPUTUYECKU  OLEHHUBATh M  HUHTEPHPETUpPOBaTH  MHOOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHUs, BKIIOYAIONIYIO TICEBOHAYYHBIC 3HAHUS U3 Pa3TMUHBIX
MCTOYHUKOB (CpelIcTBa MaccoBOW HH(pOpPMALUM, HAYYHO-TIOMYJISIPHBIE MaTepHalbl),
paccMaTpuBaTh III00ATBHBIE YKOJIOTUYECKUE MPOOIEMBbl COBPEMEHHOCTH, (hOPMUPOBATH
M0 OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UITHIO;

YMEHHE CO37]aBaTh COOCTBEHHbIC NMUCHBMEHHBIE M YCTHBIE COOOUIEHMs, 00001as
OMOJIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIbh30BATh
MOHSATUMHBIN anmapat OMOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

N KoumnuectBo yacos DJIeKTPOHHbIE
]
n/-r[ HaumeHoBaHue pa3/iesioB M TeM NPOTrPAMMBbI B Kourponnr  IIpakruy (uudposbie)
T nre ecKme o0pa3oBaTte/ibHbIE
padoThbI padoTbI pecypchl
bubnunoreka LIOK
1 b 2 .
HOSIOTA fak Hayka 0.5 https://m.edsoo.ru/7141¢292
2 JKuBEIE cCUCTEMEI U UX OpraHHu3anus 1 buGnuorexa [IOK
p 1 https://m.edsoo.ru/7141¢292
. bubnuorexa [IOK
3 XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1
https://m.edsoo.ru/7141¢292
bu6mmoteka IIOK
4 X 6
HBHEACATEILHOCTD KICTH https://m.edsoo.ru/7f41¢292
5 Pa3sMHOXeHHe 1 HHIUBUAYAIbHOE Pa3BUTHE OPraHN3MOB 5 1 Bubmiorexa IOK
a y p p https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTE 1 IBMEHYUBOCTEL OPraHU3MOB 8 1.5 bubnmorexa [IOK
A p ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41¢292
but6mmorexa [IOK
8 PesepBHoe Bpe 1
PBHOC BpeMi https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

N KoandecTBo uacoB DJIeKTPOHHbIE
]
n/-n HaumeHoBaHue pa3/iesioB M TeM NPOTrPAMMBbI B Kourpo MpakTuu (undpossbie)
cero JbHbIE ecKue oOpa3oBaTejibHbIE
padoTbI padoThbI pecypcbl
bub6nmoreka [IOK
1 ] 5] 9 1
BOTIOIHMOHHA DHOMOTHA https://m.edsoo.ru/7f41cc74
2 Bo3HuKkHOBEHME U pa3BUTHUE KU3HU Ha 3eMJie 9 0.5 bubnxorexa LIOK
https://m.edsoo.ru/7f41cc74
3 Opra"gu3Mbl ¥ OKpYIKaroIas cpeaa 5 1 buGnuorexa [IOK
p Py = peAl https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ HKOJIOTHYECKUE CUCTEMBI 9 buGnuorexa [IOK
https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
5 P 2
C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 2.5



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

ITOYPOYHOE IIVTAHUPOBAHUME

10 KUJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne Tema ypoka K I Aara U(ppoBbIE
e yp Beero OHTPOJIb pakTu4 — mugpp
HbI€ ecKue o0pa3oBaTtejibHbIE
padoThbI padoThbI pecypcnl
bubnunoreka LIOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e¢6122
https://m.edsoo.ru/863e632a
Mertoapl Mo3HaHUS )KUBOU MpUpobl. [IpakTrdeckas padora
bubmuoreka [IOK
2 Ne 1 «Mcnionb30BaHKe pa3InyHbIX METOAOB IPU U3YUYEHUU 1 0.5
https://m.eds00.1ru/863e6122
OHOJIOTHYECKUX 00BEKTOBY
3 buonoruueckue cucTemsl, IPOIECCHl U UX U3YUCHHE 1 bubmmorexa [TOK
> TTPON Y https://m.eds00.ru/863e6564
4 XHUMHUYECKUN COCTaB KJIeTKU. Bojga u MuHEpaIbHBIE COJIN 1 bubmmorexa [TOK
- Do P https://m.edsoo.ru/863e674¢
bubnunorexa LIOK
5 b .C 0 1
I, LOCTaB H CTPOCHHE DEIKOB https://m.eds00.1ru/863e6b72
depMeHTHI — OHOJOTrHYecKre Karanu3aropsl. JlaboparopHas
6 abota Ne 1 «M3ydeHune kKaTaTUTHISCKON aKTHBHOCTH 1 0.5 bubmorexa HOK
P - y ’ https://m.edso00.ru/863e6b72
(bepMeHTOB (Ha MpUMepe aMIIIa3bl WM KaTajasbl)»
bubnunorexa LIOK
7 Vraeropsl. JI 1
TIICBORL. SIS https://m.eds00.1ru/863e6870
8 HyxnennoBbie kucnotsl. AT® 1 bubmmorexa [IOK
https://m.edsoo.ru/863e6d5c
but6mmorekxa [IOK
9 Hctopus u meToasl n3ydeHus kietku. Kinerounas treopus 1
https://m.edsoo.ru/863e6e88
10 Knerka kak 1eocTHas )XUBasi CHCTEMa 1



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

Crpoenue sykaproTHueckoi kinetku. Jlaboparopnas padota
No 2 «3yueHune cTpoeHHSs KIETOK pacTEHUM, )KUBOTHBIX,

bub6nmmoreka [IOK

11 OUGOB 1 BAKTCOHI IO MK 0.5 https://m.eds00.1ru/863¢e6£f0
p P A POCKOTIOM Ha TOTOBBIX https://m.edsoo.ru/863e716¢
MHKpOIpenapaTax u ux OnucaHue»
bubnunorexa LIOK
12 OOMEH BEIECTB WA META00IN3M hitps://m.cdsoo.ru/863¢766¢
13 dortocunTe3. XeMOCUHTES buGnuorexa [IOK
https://m.eds00.ru/863e7¢98
bubnuoreka [{OK
14 1 00
JHepreTuiecKui 0OMeH https://m.edsoo.ru/863e7aae
bubnuoreka [{OK
15 b 3] .P
nocuHTe3 Oenka. Peakius MaTpU4HOTO CUHTE3a hitps://m.cdsoo.rw/863¢796¢
’KuzHeHHbI UK KIeTKH. JleneHne KieTku. MuTto3.
16 Jlabopatopuas padora Ne 3 «HaOmronenne MuTo3a B KiIeTKax 0.5 bubnmorexa [IOK
paTop p - ) https://m.edsoo.ru/863e7dc4
KOHUYHMKAa KOPEIIKa JTyKa Ha TOTOBBIX MUKpPOIIpEenapaTax»
bu6nmorexa LIOK
17 T —0 0
PAHCIIAHA HOCHHTES Derka https://m.edso0.ru/863e¢796¢
bu6nmorexa LIOK
18 H —
€KJIETOUHBbIE (DOPMBI KU3HU — BUPYCHI hitps-//m.cdsoo.rw/863¢7540
bu6nmorexa LIOK
19 @OpMBI pa3sMHOKEHHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
bubnunorexa LIOK
20 Meii
enos https://m.edsoo.ru/863e7f4a
OOpazoBaHue 1 pa3BUTHE TOJOBBIX KIETOK. BuG 10K
HOJINOTEKA
21 0O . JIab 0 Ne 4«1 0.5
mo0TBOpeHue. Jlaboparopnas pabora «3yuenune hitps-//m.cdsoo.rw/863¢81b6
CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIpenaparax»
22 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB bubmorexa LIOK

https://m.edso00.ru/863¢8436



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
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

bubnunoreka LIOK

23 ['eHeTnka — HayKa O HaCJlIEeICTBEHHOCTH U U3MEHYMBOCTH hitps-//m.cdsoo.rw/863¢8612

24 3aKOHOMEPHOCTH Hacle0BaHUs MPU3HAKOB. MoOHOTHOpUIHOE bubmmoreka [JOK
CKpelluBaHue https://m.edsoo.ru/863¢8878

)5 JurnbpunHoe CKpeuBanyue. 3aKOH HE3aBUCHMOT0 bubnuoreka [JOK
HAacJIeJ0BAHUs IIPU3HAKOB https://m.edsoo.ru/863e89a4
CuerieHHOE HaclieioBaHKEe Tpu3HaKoB. JJaboparopHas

26 pabota Ne 5 «3yueHue pe3yabTaToB MOHOITHOPUIHOIO U 0.5 bubnuoreka [IOK
JUTHOPUIHOTO CKPEIIUBAHMS Y IPO30(HIIBI HA TOTOBBIX https://m.edsoo.ru/863e8c60
MUKpOIpenaparax»

7 I'enetuka nona. HacnegoBanue npu3HaKkoB, CLETUIEHHBIX C bubnnoreka [JOK
I10JIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HeHacnencTBEeHHAs! U3MEHYUBOCTb.

)3 JlaGopatopnas padora Ne 6. MI3yuenune MmoaupuKanmoHHON 0.5 bubmmnoreka HOK
H3MEHYUBOCTH, IIOCTPOCHHUE BAPHALIMOHHOIO psiaa U https://m.edsoo.ru/863e8efe
BAPUALIMOHHON KPUBON»

Hacnencreennas usmenunBocts. JlaboparopHas padora Ne 7.
29 «AHanmu3 MyTalui y 1po30(uisl Ha TOTOBBIX 0.5 bubmmorexa [TOK
https://m.edsoo.ru/863e8efe
MHUKpOIpenaparax»

30 I'eneTuka yenoseka Bubmmorexa [IOK

https://m.edsoo.ru/863e8d78

31 PesepBubIil ypok. O606menue mo reme «HacnenctBeHHOCTD
M3MEHYUBOCTh OPTaHU3MOB)

32 Cenexkuus KaK HayKa v IIPOILIECC bubmmorexa [IOK

https://m.edsoo.ru/863e9214
. bubnuotexa [JOK
33 MeToibl U JOCTUKEHHUSI CEICKLIMN PACTEHUI U )KUBOTHBIX
https://m.edso0o.ru/863e9214
but6mmoreka [IOK
34 buoTtexHoI0rUs Kak OTpacib MPOU3BOICTBA

https://m.eds00.ru/863¢9336



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

KoauuecTBO 4acoB

DJIEeKTPOHHbBIE
Ne KonTpoa Hara
Tema ypoka IpaxkTuy ungpoBbIe
n/n Bcero  bHBIE U3yYeHUst
ecKHue oOpa3oBaTejibHbIE
padoThI
padoThI pecypcbl
1 DBOJIIOLMS U METOJIbI €€ N3YUCHUS 1 bubmorexa HOK
t A Y https://m.edsoo.ru/863ea20e
2 Hcrtopus pazButus npeactaBieHuid 00 SBOTIONUN 1 bubmmorexa [IOK
prip et t https://m.eds00.1ru/863e9570
bubnuoreka [{OK
3 Mukpo3BoIIIO 1
HIPOSBOIIONMA https://m.edsoo.ru/863e9cle
[Tomynsiiust Kak 3JIeMEHTapHask IUHUIIA BUJIA U SBOJIIOIUH.
bubmuoreka [IOK
4 Jla6opaTtopHnas pabota Ne 1 «CpaBHeHHE BUIOB MO 1 0.5
https://m.eds00.ru/863e¢99¢6
MOP(OJIOTUUECKOMY KPUTEPHIO»
5 JIBuoKyue cuisl (3J1eMeHTapHbIe (PaKTOPhI) IBOJIOLIUN 1 bubmmorexa LIOK
ym P p 1 https://m.edso00.ru/863e9da4
bubmmoteka IIOK
6 Ectecte i1 0TOOp U ero ¢ho 1
TCCTBEHHEIH 0TOOP M €O (opMbI https://m.eds00.ru/863e9ed0
Pe3ynbTarsl 9BOMIOIUEU: TPUCTIOCOOJIEHHOCTh OPTaHU3MOB 1
. Bu1000pa3zoBanue. Jlaboparopnas padora Ne 2 «Onrcanue | 0.5 bubmuoreka [JOK
MPUCTIOCOOIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOIO ' https://m.edsoo.ru/863e9fde
XapaxkTepa»
8 HanpaBnenust u myTu MakpO3BOJIIOIIAN 1 bubmorexa [IOK
P y p 1 https://m.edsoo.ru/863e9cle
9 Heob6patumocTs 3BOMIONINMN 1
10 Wcropus xu3Hu Ha 3emiie 1 METO/BI €€ U3yUEHUs 1
bub6 OK
11 ['unoTe3bl MPOUCXOKACHUS KU3HU Ha 3emiie 1 nosmorexa I1

https://m.edsoo.ru/863ea5a6



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

but6mmoreka [IOK

12 Pa3BuTHe xu3HM Ha 3eMJIe 110 3paM U IepuoiaM hitps://m.cdsoo.rw/863cabbe
OcCHOBHBIE 3TaIlbl 3BOJIIOLUYU PACTUTEIBHOTO U JKUBOTHOI'O MUpA.
13 [Ipaktuyeckas padora Ne 1 «/3yyeHne HCKOMIAEMBIX OCTATKOB 0.5 bubamorexa LOK
B https://m.edsoo.ru/863ea8bc
PacTeHM U KUBOTHBIX B KOJUIEKLIUAX)
14 CoBpemeHHas cucTeMa OpraHu4eckoro Myupa bubnrorexa LTOK
https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJI0OBEKa (aHTPOIIOTEHE3) bubmmorexa LIOK
https://m.edsoo.ru/863eac2c
bubnunoreka LIOK
16 JBxymue cuibl ((hakTophl) aHTPOMIOTEHE3a hitps://m.cdsoo.ru/863cadd4
17 OcHOBHBIE CTaJIUU HBOJIIOLIUN YEJIOBEKa
18 UenoBeueckue packl ¥ MPUPOIHBIC afaNTaIl[iu YeII0OBEKa bubmmorexa LIOK
https://m.edsoo.ru/863eaca?
19 PesepBHblit ypok. O6001eHne no remMe «BozHuKHOBEHHE U
pa3BUTHE KU3HU Ha 3eMiIe»
20 OKOJIorus Kak HayKa
bubmmoteka IIOK
21 Cpenpbl oOuTaHus U S3KOJIOrHuecKrue (HakTopbl hitps://m.cdsoo.ru/863cafec
Aobuotuyeckue daxropsl. Jlaboparopnas padota Ne 3.
” «Mopdonoruyeckue 0COOEHHOCTH PaCTeHUI U3 Pa3HbIX MECT 0.5 bubnuotexa [JOK
obutanus». JlaboparopHas padora Ne 4. «BrnusiHue cBera Ha pocT https://m.edsoo.ru/863eb10e
Y pa3BUTHE YEPEHKOB KOJIEyCay
23 buoTtnueckue haxkTopsl bubmmorexa LHOK
https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTepUCTUKU nonysiuu. [IpakTrudeckas
24 pabota Ne 2 «Iloncy€r miIoTHOCTH MOMYJISAIMM pa3HbIX BUOB 0.5
pacTeHuin»
25 Coo0miecTBa OpraHu3MoOB — OHOIEHO3 bubmmorexa TIOK

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



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

but6mmoreka [IOK

2 1
6 DKOJIOTHYECKUE CUCTEMBI (IKOCHUCTEMBI) hitps://m.cdsoo.ru/863cbd6a
7 OCHOBHBIE TIOKA3aTeNIM IKOCUCTEMBI. DKOJIOTUYECKUE MUPAMU/IBI. 1 bubnmnoreka HOK
CaoiictBa 3xocuctem. Cykueccust https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIe 3KOCUCTEMBI 1
29 AHTpPONIOT€HHBIE YKOCUCTEMBI 1
bu6nmoreka IIOK
b — 1
30 nocdepa — riaobanbHAs SKOCUCTEMA 3eMITH hitps://m.odsoo.r/863ebbSe
bubnuoreka [{OK
31 3 0 1
AKOHOMEPHOCTH CYIIECTBOBAHHS OMOC(EphI https://m.cdsoo.ru/863cbd16
32 UYenosedecTBo B Onocdepe 3emin 1
33 CocyliiecTBOBaHHE MPUPOJIBI U YETOBEYECTBA 1 bubmorexa HOK
ym pupo https://m.edsoo.ru/863ebale
14 PesepBHelit ypok. O600menne Temsl «Coob1ecTsa u 1
9KOJIOTHYECKHUE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



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-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buomorwms, 10-11 xnaccsl/ 3axapos B.b., Pomanosa H.U., 3axaposa E.T.; mon
penakuueii Kpukcynosa E.A., O611ecTBO ¢ OrpaHUYeHHONW OTBETCTBEHHOCTHIO
«Pycckoe cioBo - y4eOHUK»

* buosorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue
/Tloxn pen. Ilaceunnka B.B., Akiimoneprnoe obmectBo «M31aTenbcTBO
«ITpocsemenue»

M.B.Briconkas TpeHaxep no o0mei oronoruu 11 yyamuxest 10-11 kinaccoB u

noctynatomux B BY3s1. TpenupoBounsie 3a1aun — Boarorpaa: Yuurtens,2005.

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA
buonorus 5 -11 knaccsl: mporpammsl s 001Ie00pa30BaTEIbHBIX YUPEKACHUN K
KOMILJIEKTY Y4€OHUKOB, CO3JJaHHBIX N0/ pyKoBoAcTBOM B. B. ITaceunuka/aBr.

Cocr. I'. M. [TanbasieBa. — M.: Jlpoda, 2009.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
A.A. Kamenckuii u ap. 1000 BorpocoB 1 0TBeTOB. bruonorus: yuedbHoe nocooue

JUISl TOCTyHaromuXx B By3bl. — M.: KumkHb1l oM «YHUBepcure», 2009
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