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|. IHosicHUTEAbLHAA 3AIHCKA

Pabouast nmporpamma o yueoHomy npeamery «buonorus» pazpaborana Ha OCHOBE:

. denepanprOro 3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
Oenepanuny (¢ UI3MECHEHUSIMH U JIOTIOJTHEHUSIMU );
° nmpukaza MuHHcTepcTBa TmpocBemeHnss Poccum ot 22.03.2021 Ne 115 «O6

yrBepxkaeHun llopsiaka opraHuzalMd M OCYIIECTBICHHS 00pa3oBaTeNbHOW NEATEIbHOCTH IIO0
OCHOBHBIM 00111€00pa30BaTeNbHBIM MPOTpaMMaM — 00pa30oBaTEIbHBIM MPOrpaMMaM Ha4dalbHOTO
o0miero, OCHOBHOrOo 00IIero u cpeAaHero oOmero o0pa3oBaHus» (C HU3MEHEHUSMH U
JTIOTIOJTHEHUSIMH )

° nmpukaza MunaucTepcTBa 0Opa3oBanus u Hayku Poccum ot 17.05.2012 Ne 413 «O6
yTBepkAeHUH (efepatbHOro TOCyJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHJIapTa CpeaHero oOLiero
00pa3zoBaHus»;

. npukaza MunHucrepctBa npocpemnieHus Poccuiickoit ®enepanuu ot 12.08.2022
Ne 732 «O BHeceHMHM M3MEHEHUH B (eepalibHbI TOCYJapCTBEHHBIN 00pa30BaTeIbHbIN CTaHIAPT
cpeaHero oouiero oopa3oBaHusi, YTBEPKACHHBINA MpHKa3oM MUHHCTEPCTBA 00pa30BaHUs M HAYKH
Poccuiickoit ®enepanuu ot 17 mast 2012 r. Ne 413;

. npukaza MunucrepctBa mnpocBemienus Poccuiickoit ®enepanuu ot 18.05.2023
Ne 371 "OO6 yrBepxkneHun QenepalibHON 00pa30BaTEILHON MPOTPaMMBI CPEIHEr0 OOIIEeTo
obpazoBanus" (nanee - ®OII COO);

J npukaza MunucrepctBa mnpocBemieHuss Poccuiickoit ®enepanuun Ne 1028 ot
27.12.2023 «O BHECEHUH U3MEHEHUH B HEKOTOpbIE IIpUKa3bl MuHMCTEpCTBA 00pa30BaHMs U HAyKU
Poccuiickoit denepanu u MunuctepcTBa npocsenieHuss Poccuiickoit denepanuu, Kacaroumecs
(benepaabHBIX TOCYJapCTBEHHBIX 00pa30BaTEbHBIX CTAaHAAPTOB OCHOBHOTO 0011er0 00pa3oBaHus U
CpemHero oomiero oopasoBaHus»;

J npuka3za MunucrepcTsa npocseienus Poccuiickoit ®eneparuu Ne 62 ot 01.02.2024
«O BHeECEeHMM H3MEHEHHI B HEKOTOpbIe MNpuKa3bl MUHHCTEpCTBa MpocBemieHus Poccuiickoit
Oeneparnun, Kacaromuecs (eaeparbHbIX 00pa30BaTENBHBIX MPOrpaMM OCHOBHOTO U CPEIHEro
o01ero oOpa3oBaHUsY;

J npukaza MuHnucrepctBa npocsemieHus Poccuiickoit ®enepaunn ot 19.03.2024
Ne 171 «O BHeceHMM U3MEHEHHI B HEKOTOpPbIE IpHUKa3bl MuHKCTEpCTBA NpocBeleHus: Poccuiickoit
Oenepanun, kacaromuecs (enepaabHbIX 00pa30BaTENbHBIX MPOTPaMM HAYAIBHOTO OOIIEro
00pa3zoBaHus, OCHOBHOT'O 00I1IeTO 00pa30BaHUs U CPEHETO OOIIEro 00pa3oBaHUs»;

o [Tonoxenus o pabouell mporpamme ydeOHOro MpeaMeTa, Kypcea, TUCHUILIMHBI
(monynsi) MKOY «IInoTaBckas cpennsis o01eo0pa3oBaTeibHas MIKOJIay.

Pabouast mporpamMma opueHTHpOBaHA HA YICOHHUKU:

buonorus 10 xnacc: ba3oBwiii ypoBeHb: yueOHux/ B.B. Ilaceunuk, A.A. KameHckui,
A.M. Py6nos: nox pea. B.B. [laceunnka. — M.: IIpocsemienue, 2021.

buonorus 11 knacc: ba3oBwiii ypoBeHb: yueOHux/ B.B. Ilaceunuk, A.A. KameHckui,
A.M. Py6nos: nox pea. B.B. [laceunuka. — M.: [Ipocseuienue, 2022.

CornacHo yyeOHOMY MJlaHy Ha M3ydyeHue mnpenmera «buomorus» Ha 0a30BOM YpOBHE
oTBOJUTCS 68 Yacos:

° B 10 kmacce — 34 yaca (1 gac B Hezieno);

. B 11 xmacce — 34 yaca (1 gac B Heziemio).

[TpuoputeTHbIMU LEAAMH 00ydeHus yueOHomy npeamery «buomorus» B 10-11 kmaccax
SABIISIOTCS:

. OBJIaJiIcHUE  OOYyYalOIIMMHUCA  3HAHUSMH O  CTPYKTYPHO-()YHKIIMOHAIBHOM
OPraHU3alMK KUBBIX CUCTEM Pa3HOTO paHra
. npuoOpeTeHne yMEHHI HCIOIb30BaTh STH 3HAHUS ISl TPAMOTHBIX JIEHCTBHHA B

OTHOIIEHUH 00BEKTOB KMBON IPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX IPOOIIEM.
JlocTiwkeHne uenu u3yueHus ydeOHoro mnpeamera «buomorus» Ha 06a30BOM YpOBHE
oOecrnieunBaeTcs pelIeHrueM CIEeIYIOIUX 3a1au:



° OCBOEHHE OOYYAIOUTUMUCS CUCTEMbI 3HAHHMA O OMOJOTUYECKUX TEOPUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTE3aX, MpaBHIAX, CIYXAIlUX OCHOBOW st (OpMUPOBAHUS
MPEJCTaBICHUH O €CTECTBEHHO-HAYYHOW KapTUHE MUPA, O METOAaX HAy4YHOrO0 TO3HAHUS, CTPOCHUH,
MHOTOO0pa3uM U OCOOEHHOCTSX JKMUBBIX CHCTEM Pa3HOTO YpPOBHS OPraHW3AIMH, BBITAIOIIMXCS
OTKPBITHIX U COBPEMEHHBIX UCCIIEAOBAHUAX B OMOJIOTHH;

° dbopMupoBaHHe y OOYYArOIIMXCS IO3HABATEIBHBIX, HWHTCIUICKTYyaJbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B IPOIIecCe aHajau3a JaHHBIX O MYTSIX Pa3BUTHUSA B OMOJIOTHH HAy4YHBIX
B3IJIAJIOB, UACH U MOJX00B K U3YyYEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alliu;

° CTAHOBJICHUE y OOyYarOIMXCS OOIIECH KyJIbTyphl, (DYHKIMOHAIBHONW T'PaMOTHOCTH,
pa3BUTHE YMEHHUM OOBSCHATH M OLICHUBATH SIBJICHHUS OKPYXKAIOIIEr0 MHUpa >KHBOW MPUPOJBI HA
OCHOBaHWU 3HAHUH U OMBITA, TOJTYYSHHBIX MPU U3YUYEHUU OHOJIOTHH;

° dbopmupoBaHHe y  OOydYalIIMXCSd  YMEHHM  WIUIIOCTPUPOBAThH  3HAYCHHE
OMOJIOTMYECKUX 3HAHWK B TPAKTUYCCKON [EATETLHOCTH 4YEIOBEKAa, Pa3BUTHH COBPEMEHHBIX
MEAUIIMHCKUX TEXHOJIOTHIA U arpoOMOTEXHOJIOTHH;

° BOCITUTAHUE YOSKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEJIOBEKOM JKUBOW MPUPOJIBI,
HEOOXOAMMOCTH OEpEeKHOT0 OTHOIICHHS K HeW, COOJIOICHUS dTUYECKUX HOPM IPU MPOBEICHUH
OMOJIOrMYECKHUX MCCIICIOBAHUM;

o OCO3HaHME LIEHHOCTHM OWOJOTMYECKUX 3HAHUHW JUId  [OBBILICHUS  YPOBHS
9KOJIOTUYECKOH KYIbTYpBI, 4151 JOPMHUPOBAHUS HAYUHOTO MUPOBO33PEHHUS;
. IPUMEHEHUE TNPUOOPETEHHBIX 3HAHMM M yMEHHUW B IOBCEIHEBHON XU3HU IS

OLICHKH TIOCJIEJICTBUI CBOEH JEATEIbHOCTU IO OTHOIICHUIO K OKPYXalolleil cpesie, COOCTBEHHOMY
3J10pOBbI0, 000CHOBaHKE U COOIIOIEHUE Mep NMPO(PUIAKTUKY 3a00I€BaHUH.

BocnutarensHblil nmoTeHman yueoHoro npeamera «buonorusy peanusyercs uepes:

. NPUBJICYCHUE BHUMAHUS OOyUarOLMXCs K LIEHHOCTHOMY aCIIeKTy M3yJaeMbIX Ha ypoKax
SIBJICHUH, OpPTraHM3alyio0 padoThl C TOJy4aeMOil Ha ypOKE COLHMAIbHO 3HAYMMOW HMH(pOpMaImerd —
MHULMUPOBAHHE €€ OOCYK/IEHMs, BBICKA3bIBaHMs OOYYArOIIMMUCS CBOEr0 MHEHHs IO €€ IOBOAY,
BBIPAOOTKH CBOETO OTHOIICHHS K HE;

. JEMOHCTPAIMIO  OOYYalOIIMMCSI  IPUMEPOB  OTBETCTBEHHOIO,  I'PayKIaHCKOI'o
IIOBE/ICHUS], TIPOSIBJICHUS YEJIOBEKOJIIOOMS M OOpOCEpeYHOCTH, Yepe3 MoA00p COOTBETCTBYIOLIMX
TEKCTOB JUISl YTSHUS, 3a71a4 ISl peIIeHHs, IPOOJIEMHBIX CUTYAIUH ISt OOCYKIICHHS B KJIACcCe;

. OpPUMEHEHHE Ha YpOKE WHTEPaKTUBHBIX (opM paboTbl ¢ 00y4aromUMHUCH:
UHTEJUIEKTYaJIbHBIX ~ UTP, CTUMYJUPYIOIIMX I[O3HABATENbHYI0 MOTHUBALMIO  OOYYarOIIUXCS;
JUJIAKTUYECKOTo TeaTpa, TIJe TMOJyuYeHHble Ha YpPOKEe 3HAHMS OOBITPHIBAIOTCS B TeaTpalibHBIX
MIOCTAHOBKAX; JIUCKYCCUH, KOTOpPBIE JA0T 00Yy4YarolMMCs BO3MOKHOCTh IPUOOPECTH OMBIT BEACHUS
KOHCTPYKTHBHOT'O JTHAJIOTa; TPYNIOBON paboThl MM paboThl B Mapax, KOTOPbIE y4aT oOydaromuxcs
KOMaHJIHOW paboTe U B3aMOJICHCTBHUIO € IPYTMMHU 00y4aroIIUMUCS;

. MHULMUPOBAHUE U TOJJIEPKKY HCCIEI0BATENILCKON JEATENbHOCTH O00yJaromuxcsi B
paMKax peaqM3alid UMM WHAWBHIYAJIBHBIX W TPYIIIOBBIX HCCIIEI0BATENIBCKUX IPOEKTOB, YTO JACT
00yJaroUMMCsl BO3MOXKHOCTh TPHOOPECTH HABBIK CaMOCTOSITEIBHOIO PEIICHHUs TEOPETUYECKON
poOJeMbl, HaBBIK T'€HEPUPOBAHHSA U OQPOpPMIIEHUS COOCTBEHHBIX HJEH, HABBIK YBaKUTEIBHOIO
OTHOUIECHUS K YyXXUM HJIesiM, O(OPMIICHHBIM B pabOTax JIPyrux UccieqoBaTesel, HaBbIK MyOJINYHOTO
BBICTYIUICHHMSI [I€PEN Ay IUTOPUEH, APIYMEHTUPOBAHNS U OTCTAaUBAaHUS CBOEU TOUKH 3PEHUSL.

Cpok peanuszanuu paboueil mporpaMmsl 2 roja.

VYpoBeHb: 6a30BBIiA.



I1.Conep:xanne yueOHOro npeamera

10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OHOJOTHMHM C OOINECTBEHHBIMH, TEXHHYECKUMU U APYTUMHU
€CTeCTBEHHBIMU HayKamH, Quiocoduei, 3THUKOHN, 3cTeTUKOM u mnpaBoMm. Ponb Ouonoruu B
(hOopMUPOBAHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYeCKHX HayK.

MeTopl TO3HAHUS JKUBOM MPUPOJBI (HAOIIOAEHHE, YKCIIEPUMEHT, ONMCAaHUE, U3MEpPEHHE,
KJIacCU(UKAIIMsSI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpanuu:

[Toprpetsr: Y. HJapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuie! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOW TPUPOJIBI».

JlabopaTopHble U MPAKTHYECKHE PAGOTHI:

[Ipaktuueckast paboraNe 1. «lcnonp3oBaHue pazIUYHBIX METOJOB NPU H3YYECHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl M1 X OPraHU3aIusl.

XKuseie cucrempl (6MOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouosoruu. OTIMYHE >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiictBa OuocucteM UM HX pazHooOpazue. YPOBHM OpraHM3alud OHOCHUCTEM:

MOJIEKYJISIPHBIH, KJICTOYHBIH, TKaHEBBIH, OpraHU3MeHHbIH, HONYJISUOHHO-BUIOBOIA,
HKOCHUCTEMHBIH (OMOTe01eHOTHYECKHIA), OMOC(HEPHBIA.
JdemoHcTpanum:

Tabmuipl 1 cxembl: «OCHOBHbIE NpPU3HAKU KU3HU», «YPOBHU OpraHU3alUU KUBOU
IIPUPOIBI».

Ob6opynoBanue: moaens mosiekyibsl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHNE KJIETKH.

XVUMHUYECKUI COCTaB KJIETKU. XUMUYECKUE DJIEMEHThI: MaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona n MuHepanbpHbIe BELIECTBA.

OyHKUMM BOJBl M MHUHEpaJbHBIX BellecTB B kierke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benxu. CocraB u cTpoeHre 0ekoB. AMHHOKHUCIIOTE — MOHOMEpHI OenKkoB. HesameHumbie n
3aMEHHMbIE AMUHOKHCIOThl. AMMHOKHUCIIOTHBIM cOCTaB. YPOBHU CTPYKTYpPbI O€IKOBOI MOJIEKYIIBI
(mepBUYHasi, BTOPUYHAsA, TPETUYHAS U YETBEPTUUHASI CTPYKTypa). XUMHUYECKUE CBOICTBA OEIKOB.
buonorndeckue GpyHKIuN OENKOB.

®epMeHThl — Ounosornyeckue karanuzaropbl. CTpoeHue QepmMeHTa: aKTUBHBIN LEHTP,
cyocrparHas  crneuuduuHoctb.  Kodepmentsl.  Butamunsl.  Ominuust  ¢(epMeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOpPOB.

VYraeBoasl: MOHOCaxapH/ibl (TJII0KO3a, pubo3a U Ae30Kcupubo3a), aucaxapuabl (caxaposa,
JAKTO3a) W TMOoJucaxapuasl (Kpaxmayi, TJWUKOTeH, I[eJUTioo3a). buonornyeckue GyHKIMHA
YIJIEBOJOB.

Jlunmunel:  Tpuriuuepuasl, (Gocpomunuasl, crepounsl. [uapodunbHO-THAPOPOOHBIE
cBoiicTBa. buonornueckue ¢QyHkumu nunuaoB. CpaBHEHHE YIIIEBOAOB, OCJIKOB M JIMIUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunnossie kucnotsl: JJHK n PHK. Hykneornael — MOHOMEpBI HYKJIIEMHOBBIX KHUCIIOT.
Crpoenue u ¢pyukiuu JJHK. Crpoenue un pynkunn PHK. Buast PHK. AT®: ctpoenue u pyHkuuu.

[Mutomorus — Hayka o kierke. KierouHas Teopuss — npUMep B3aMMOAEWUCTBHA UIECH H
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEeHUSI KIETKH.

Knerka kak nenoctHas xuBas cuctema. OOIiye MpU3HAKU KJIETOK: 3aMKHYyTash HapyxKHas
MemOpaHa, mosekyinsl JIHK kak reneruueckuii anmapar, cuctemMa cuHTe3a Oemka.

Tunbl  kieTok: dSykapuoThyeckas M HpokapuoTuyeckas. (OcOOEHHOCTH CTPOSHHS
npokapuotuyeckoil kietku. Kinerounas crenka Oaktepuil. CTpoeHHE SyKapUOTHUECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKAa, TIIMKOKAIMKC, UX (YHKIUH.
[Tnazmatuueckass MmemOpana, e€ cBoicTBa u (QyHKuuM. lluromnmasmMa u e€ OpraHoMIBbI
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OnnomemOpanubie opranounsl kinerku: DIIC, ammapat ['onbmku, nuzocomsl. [TomyaBToOHOMHBIE
OpraHoubl KJIETKH: MAUTOXOHAPUH, IutacTuisl. [IponcxoxaeHne MUTOXOHAPUI U IIacTUI. Buel
wiactua. HememOpaHHble OpraHouIbl KIETKH: PHOOCOMBI, KJIETOYHBIH IIEHTpP, LEHTPUOIIH,
PECHUYKH, KTIyTUKH. DyHKINN OPraHOUAOB KIETKU. BKirtoueHus.

Snpo — perynsaTopHslii neHTp kietku. CTpoeHue sapa: sjuepHas 000JI0uKa, KapHoIuia3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpauuu:

IToprpersr: A. JleBenryk, P. I'yk, T. llIsann, M. Illneiinen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Muarpammsbl:  «PacnpeneneHue XMMHMYECKHUX  JJIEMEHTOB B HEKUBOM  IPUPOJACY,
«Pacnipenenenne XUMAYECKUX 3JIEMEHTOB B )KMBOU ITPUPOLEY.

Tabmuuper u cxembl: «llepuonnueckas Tabnuua XHMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres Genka», «CTpoeHue Moiekyibl Oenka», «CtpoeHue (epmeHTay,
«Hyxneunossie kuciotel. [JHK», «Crpoenne monekynsl AT®», «CtpoeHue 3yKapuOTHYECKON
KieTkn», «CTpoeHue S>KMBOTHOM KIETKM», «CTpOEHHE pPAaCTUTEIbHOM KIETKHW», «CTpoeHue
IIPOKAPUOTUYECKON KIIeTKW», «CTpoeHue sapa KIETKU», «Y TIIEBOIbDY, «JIUnuasn.

OOopynoBaHue: CBETOBOW MHMKPOCKOI, OOOpyAOBaHHE MJisi NPOBEACHMs HaOIOAEHUM,
U3MEPEHUH, DKCIEPUMEHTOB, MHKpOIpENapaThl PacTUTENbHBIX, JKUBOTHBIX M OaKTepHalTbHBIX
KJIETOK.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JIaGoparopHast paGora Ne 1. «M3ydyeHue KaTaJIUTHYECKOM aKTUBHOCTH (EpMEHTOB (Ha
IIpUMepe aMHJIa3bl WK KaTanas3bl)».

JIaGoparopHas pabota Ne 2. «/3yueHue CTpoeHUs KJIETOK PAaCTeHUH, )KUBOTHBIX U OaKTepuit
[10J1 MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U UX OMHCAHUEN.

Tema 4. ' KuzneneaTeJLHOCTh KJIETKH.

OOMeH BemecTB, WK METa00IM3M. ACCUMUIISIINA (TUTACTHYECKUI OOMEH) M TMCCHUMMUIISIIHS
(oHepreTnyeckuii OoOMEH) — JABE CTOPOHBI E€IMHOrO Iporecca Merabonusma. Poib 3akOoHOB
COXpaHEHHUs BELLECTB ¥ SHEPIrUU B IOHUMaHUU MeTadoIn3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPO(HBIM M TerepoTpodHbIii. Poib GepMeHTOB B 0OMEHE
BELIECTB U [IPEBPALICHUH SHEPTUU B KIIETKE.

@otocunte3. CeroBas M TeMmHOBas (as3pl QorocuHTe3a. Peakuuu ¢dorocuHTesa.
D¢ dekTuBHOCTh PoTocHHTE3a. 3HaUeHne (HOTOCHHTE3a JJisl )KM3HU Ha 3emuie. BrusHue ycrioBuii
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCHUHTE3Upylomue OakTepuu. 3HAUYCHHE XEMOCHMHTE3a ISl KU3HU Ha
3emute.

OHepreTudeckuii oOMeH B KieTke. Paciienienue BemecTs, BbICICHUE U aKKYMYJIUPOBaHUE
HEPTUU B KIETKe. OTambl JHEpreTudyeckoro oobmeHa. Inmkonu3. bpokeHue M ero BUbL.
KucnoponHoe oxucienue, Wik KIeTOYHOe JbixaHue. OxuciautenbHoe ¢GochopuiarpoBaHHe.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHte3a. ['enermueckas wuHpopmauus u JHK. Peamuzanus
reHeTH4eckol uHdopmanuu B kieTke. ['eHeTmueckuit kox M ero cpoiictBa. TpaHckpumius —
matpuuHblii cuHte3 PHK. Tpancnauus — Ouocuntes Oenka. Drtambl TpaHcisiuuu. KonuposaHue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oernka.

Hexknerounsie popmsl sxu3HU — BUpychl. Micropust otkpbiTus BupycoB (. Y. BanoBCckuit).
OCOOEHHOCTH CTPOCHHST M >KM3HEHHOro IUKiIa BHUpycoB. bakrepuocdaru. bonesnu pactenui,
’KUBOTHBIX M 4YEJIOBEKa, BbI3bIBaeMble BHpycamu. Bupyc ummyHopeduimra yenoeka (BUY) —
Bo30yautens CIIM/la. OOpatHast TpaHCKpHILMS, peBepTaza M HHTerpasza. llpoduiaktuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUM.

JdemMoHcTpanum:

[Toptpetsr: H. K. Konsnos, /. . iBanoBckui, K. A. Tumupsizes.

Tabmuuet w  cxembl:  «Tumel  nutanus»,  «Metaboausm»,  «MHUTOXOHIPUSY,
«OHepretnueckuii oOMen», «Ximoporact», «Potocunres», «Ctpoenue JIHK», «Ctpoenue u



¢byHKIMOHMpOBaHUE TeHay, «CunTe3 Oenka», «I eHeTnueckut koay», «Bupycs», «bakrepuodarny,
«Ctpoenue u xxu3HeHHBIH nuka Bupyca CIINa, 6aktepuodaray, «Permmukarus JTHK».

Ob6opynoBanue: Monenu-anmukamuu «Ynsoenne JIHK u Tpanckpunuusy, «buocunres
oenkay, «CTpoeHUe KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe U MHANBHIYaJbHOE PAa3BUTHE OPTraHU3MOB.

Kierounslii 1y, wiM >KU3HEHHBIM WK KieTku. HMHTepdaza m mmros. IIpomeccsl,
npotekaromue B uHTepdasze. Pernmkamus — peakums Mmatpuunoro cunrtesa JIHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIH Ha0Op — KapuOTHUI. JIUTJIOMIHBIA M TaIUIOWJHBIA XPOMOCOMHBIE
HaOopbl. Xpomarusl. LuTosornueckne OCHOBBI Pa3MHOXKEHHS M WHAMBHUIYAJIbHOIO Pa3BUTHSA
OpraHU3MOB.

Henenue xietkn — muto3. Craguu muto3a. IIponeccsl, mpoucxosiiye Ha pa3HbIX CTAIUAX
MHUTO3a. BHOJIOrnYecKuii CMbICT MUTO3A.

[Tporpammupyemasi rubeib KIETKU — alloITO3.

@DopMbl pa3MHOKEHHSI OPTraHU3MOB: 0€CIIOI0e U MoJI0Boe. Buabl Gecronoro pa3MHOKEHUS:
JiefieHHe HaJBOe, IMOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHHE, BETETATUBHOE
pa3MHO)KeHue. MIcKycCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHUE JIJIs1 CEIEKLIUH.

[TosoBOE pazMHOXKEHNUE, €70 OTIIMYUSA OT OECIOIOTO.

Meito3. Craguu wmeiosza. I[Ipoimeccel, mpoucxonsimue Ha crtagusx Meios3a. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HAYEHUE MENO3a.

I'amerorenes — mporiecc 00pa3oBaHusl MOJOBBIX KJIETOK y KUBOTHBIX. [10/IOBBIE *Kene3bl:
CEeMEHHUKN W sSUYHUKUA. OOpa3oBaHWE M PA3BUTHE TOJIOBBIX KJIETOK — TaMeT (CHepMaTO30H,
AllIeKIIeTKa) — craepMaTtoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS — SHMIIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBuayanbHOe pa3BUTHE (OHTOreHe3). OMOpHUOHANBEHOE pa3BUTHE (IMOpHOTEeHe3). DTarbl
HMOpPHOHANIBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX: JPOOJEHHE, racTpyJslus, OPraHOTEHES.
[TocToMOpuoHaIbHOE pa3BUTHE. THUIBI MOCTIMOPHOHANIBHOTO PAa3BUTHUS: MpsIMOE, HEMpAMOe
(iuumHovHOE). BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (HAKTOPBI, CIIOCOOHBIE BBI3BIBATH
BpPOX/JIEHHBIE YPOJICTBA.

Poct u pasBurue pacteHuil. OHTOreHe3 LIBETKOBOI'O PAacCTEHUs: CTPOCHUE CEMEHH, CTaJuU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabnuisr u cxembl: «DoOpMbl pa3sMHOXKEHHS OPraHU3MOBY», «/[BOitHOE OMIIOIOTBOpEHUE Y
LIBETKOBBIX pacTeHuil», «BereratuBHOE pa3MHOXKEHHE pacTeHUi», «JleneHue KiIeTku OakTepHii»,
«CTpoeHHe TOJIOBBIX KIETOK», «CTpoeHHe XpoMocoMbl», «Kierounslii nukiy», «Pemnukanus
JHK», «Mwuto3», «Menos», «[Ipsamoe u HenpsMoe pa3BUTHEY, «['aMeTOreHe3 y MIEKONUTAOIINX U
4esi0BeKa», «OCHOBHBIE CTaJUM OHTOTEHE3A».

O6opynoBaHue: MHKPOCKOI, MuUKponpenapatbl «CrepMaTo30ubl  MIIEKOTUTAIONIETO,
«Siueknerka muekonurarmmeroy», «KapruokuHes B KJI€TKax KOpEIIKA JyKa», MarHUTHAsE MOJEIIb-
anmukanus «Jlenenne kinetkny», moaens JJHK, monens Meradaznoit XpoMoCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas pabdota Ne 3. «HaOmronenne MuTo3a B KJIETKaX KOHYMKA KOpPEIIKA JTyKa Ha
TOTOBBIX MUKPOIMpENapaTax.

JlabopatopHas pabota Ne 4. «M3yueHue CTPOCHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieacTBeHHOCTH U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipeamer wu 3amaum reHetuku. HMcropus pas3BuTusi reHeTuku. Ponp muTomorun u
HMOpHOJIOTUH B CTAHOBJIEHUU TeHETHKHU. Bkian poccuiickux u 3apyOeXHBIX YUEHBIX B pa3BUTHE
TeHETUKU. MeToAbpl TEeHETUKH (THOPUIONOTUYECKHH, IHUTOrCHETUYECKU, MOJEKYIsSIpHO-
reHeTuyeckui). OCHOBHbIE T'€HETHYECKHE MOHSATHA. |'eHeThyeckas CHMBOJIMKA, MCHOJb3yeMas B
CXeMax CKpeluBaHuM.

3aKOHOMEPHOCTH  HAaCJIeJOBaHWsl  MpPHU3HAKOB,  ycTaHOBieHHble [.  MeHaenem.
MoHorubpuaHoe CKpelmBaHue. 3aKOH eInHo0Opas3us TMOpUIOoB nepBoro nokosieHus. [IpaBuio
JOMUHHUPOBaHMsI. 3aKOH paclleryieHus mpu3HakoB. ['unoresa yncrotsl ramer. [logHoe u HenoaHOe
JIOMUHUPOBAHUE.



JlurnOpuiHoe  CKpelIMBaHHe. 3aKOH  HE3aBHCHMOTO  HACJIEJOBAaHUS  IPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBbI TUTHMOPUIHOTO CKPEIIUBaHUS. AHaIU3MPYIOIIEe CKpelluBaHue.
Mcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS IS OTIPE/ICTICHUS TEHOTUIIA OCOOH.

CueruieHHOe HacienoBaHue Tpu3HakoB. Pabora T. Moprana 1o CICTUICHHOMY
HacJIeJOBaHMIO reHoB. Hapyienue cuenieHus reHoB B pe3ynbTaTe KpOCCUHIOBEpA.

XpOMOCOMHas TEOPHs HACJIEICTBEHHOCTH. [ eHeTHUecKue KapThl.

I'enernka nosa. XpOMOCOMHOE OIpEAEICHUE 10J1a. AYTOCOMBI U IIOJOBBIE XPOMOCOMBI.
['omorameTHsble U reTeporaMeTHble Opranu3Mel. HaciienoBanue npu3HaKoB, CIEIUIEHHBIX C MOJIOM.

N3meHunBoCTh. BUibl N3MEHUMBOCTHU: HEHACIIEICTBEHHAs U HacaeACTBEHHas. Ponb cpenpbl B
HEHACJICJICTBEHHOW  M3MEHUYMBOCTH.  XapaKTepUCTHKAa  MOAU(PHUKAIIMOHHON  H3MEHYHBOCTH.
Bapuanvonsslii psg u BapuanuonHas kpuas. Hopma peaknuum npusHaka. KoiaudecTBEeHHBIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAUPUKALIMOHHONW U3MEHYMBOCTH.

HacnencrBenHasi, uium T€HOTHIMYECKas, U3MEHYMBOCTh. KOMOMHAaTHBHAs W3MEHUYUBOCTD.
Meiio3 u T1ONOBOM mpolecc — OCHOBa KOMOMHATHBHOM W3MEHYMBOCTU. MyTanmoHHas
U3MeH4MBOCTh. Kiaccudukamuss MyTauuid: TEeHHBIE, XPOMOCOMHBIC, TeHOMHble. YacTrora u
OpUYMHBL MyTaluuid. MyTtareHHble (akTopbl. 3aKOH TOMOJOTHYECKHX PSAIOB B HACIEICTBEHHOMN
n3MmenunBocty H. . BaBumnosa.

BuesaepHas HacIe€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enernka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbl TE€HETHUKU YeEJIOBEKa:
reHealoTnYeckuii,  ONM3HEIOBBIN, LUTOTCHETUYECKHH,  OHOXHUMHYECKUN,  MOJEKYISIpPHO-
reHeruyeckuil. COBpEMEHHOE  OIpe/eleHHEe TIEHOTUIA:  IOJHOT€HOMHOECEKBEHUPOBAHUE,
TeHOTUIIMPOBaHUWEe, B ToM uucie ¢ mnomoumpto [I[[P-ananusza. HacnenctBennsle 3aboneBaHus
YyeJioBeKa: FeHHbIEe 00J1€3HU, O0JIE3HU C HACJIEICTBEHHOW IMPENpacloiokeHHOCThIO, XPOMOCOMHbBIE
6one3nn. Comaruueckue U TreHepatuBHble MyTanuu. CTBOJIOBBIE KIIeTKU. [IpHHIMIIBI 310pOBOTO
o0pa3a >KM3HHW, JWATHOCTUKH, NPOPMIAKTUKA M JICYCHHS TeHETHYeCKHX Oosie3Hel. Memuko-
FEHETUYECKOE KOHCYJbTUPOBAaHUE. 3HAUYEHHWE MEIULMHCKOM TE€HETUKH B MPEJOTBPAILCHUH H
JICYUEHUU TeHETUYECKUX 3a00JIeBaHUI YETIOBEKa.

JdemoHcTpanum:

[optpetsr: I'. Mengens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBmiios.

Tabmuipl u cxembl: «MOHOrMOPUAHOE CKpEIIMBAHME M €r0 IUTOICHETUYECKash OCHOBAY,
«3aKOH pacUIeIUICHUs U €r0 UTOTeHEeTHYeCKasi OCHOBa», «3aKOH YHUCTOTHI rameTy, «lurudpuanoe
ckpemuBanue», «lluTomornyeckue  OCHOBBI ~ JAUTMOPUIHOrO  CKpeuiuBaHus»,  «Meio3y,
«B3anMopnelicTBHE allIENIbHBIX TEHOBY, «[ €HETUUECKNEe KapThl PACTEHHM, )KUBOTHBIX M YEJIOBEKAY,
«['eneruka mnomna», «3aKOHOMEPHOCTH HACIEAOBaHUS, CLEIUIEHHOro ¢ mojom», «Kapuotumsl
4eJoBEeKa M JKUBOTHBIX», «Buapl u3MeHUHMBOCTH», «Moau(pUKaMOHHAS HW3MEHYUBOCTHY,
«HacnenoBanue pesyc-pakropay», «'eHeTHKa rpyni KpoBu», «MyTallMOHHasi K3MEHYUBOCTBY.

Ob6opynoBanue: Mopaenu-anuikauun «MoHorubpuaHoe ckpeuBanue», «Hemomnnoe
JOMUHHUpOBaHHe», «Jlurnbpuanoe ckpemuBanuey, «llepekpéct XpomMocom», MHUKpPOCKON U
MUKponpenapat «/Ipozodpumia» (HopMa, MyTanuu (OpMbl KpbUIbEB M OKpPAcKU Telna), repOapuit
«['opox moceBHOW».

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JlabopaTtopHas pabota Ne 5. «3ydeHue pe3yabTaToB MOHOTHMOPHUIHOTO M ITUTHOPUIHOTO
CKpEeLIMBaHUA y Ap030(UIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlabopaTtopHas pabota Ne 6. «M3ydeHune MoaupUKaMOHHON HM3MEHUYMBOCTH, MOCTPOEHUE
BapHallMOHHOTO psifia U BapUallMOHHON KPUBOI».

JlaGoparopHass pabora Ne 7. «AHanu3 MyTauuid y Jpo30ouibl Ha TOTOBBIX
MUKpOIpenaparax.

[IpakTuueckas padora Ne 2. «CocTaBiieHue U aHaJIu3 POAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesexkunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka U MPOILECC. 3apOKIACHUE CENEKIMU U JomecTukanus. Yuenue H. U.
BaBunoBa 0 1LeHTpax MPOUCXOXKIEHHS M MHOrooOpasusi KyJAbTYpPHBIX pacTeHuid. LleHTpsl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJa, LITaMM.



CoBpeMeHHbIE METOIbI CEeNeKUUU. MaccOBbIi M MHIWBUAYAJIbHBIH OTOOPHI B CEIEKIHH
pacTeHH M KMBOTHBIX. OLEHKa SKCTephepa. BIM3KOpOICTBEHHOE CKpELIMBAHWE — WHOPUAMHI.
Yucras nmuaus. CKpelBaHue YUCTHIX JUHUE. ['ereposuc, wim rubpunHas cuia. HepoacrBenHoe
cKpeluBaHue — ayropuauHr. OtnanénHas rudpuanzanus u e€ ycrexu. VickyccTBeHHbIN MyTareHes
Y IIOJIY4ECHUE MOJUIUIONI0B. JIOCTHKEHUS CEIEKIIMY PACTEHUN, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpaciib IPOU3BOJACTBA. ['eHHas WH)KEHepus. OTalbl CO3JaHus
pexomOuHanTHOM JIHK wu TpaHcrenHbix opranusmoB. Kierounas wunxeHepusa. Kiietounsle
KYJbTYpbl. MHUKpOKJIIOHAJIBHOE pa3MHOKeHUE pacTeHui. KIIOHMpOBaHUE BBICOKOIIPOLYKTHBHBIX
CENIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTHMYECKHE U dTUdeckue mnpobiembl. MO —
TFeHETUYECKU MOAU(PULUPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

[Toptpetsr: H. U. BaBuinos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. lBaHoB.

Tabmuupr u cxembl: KapTa «LleHTpbl TPOMCXOXKACHHUS M MHOro00pasusi KyJIbTYpHBIX
pacteHni», «llopombl mOManIHMX XKUBOTHBIX», «COpTa KyJIbTYpHBIX pacTeHHi», «OTnanéHHas
rubpuam3amus», «Paboter akamemumka M. @. UWeanoBay, «[lomumionaus», «OOBEKTHI
O6uotexHonorun», «Kierounsle KyabTypsl U KIOHUpoBaHHE», «KOHCTpyHpoBaHHE M IEpPEHOC
TE€HOB, XpPOMOCOM).

OO6opynoBaHue: MyJISKH IUIOJIOB M KOPHEIUIONOB JUKUX (OPM M KYJIbTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03HCTBEHHBIC PACTSHUS.

JlaGopaTropHble U NpaKTHYecKue padoThbl:

OKcKypcusi«OCHOBHBIE METOAbI M JOCTHIKEHMSI CEJEKLMU PAacTeHWH U KUBOTHBIX (Ha
CEJICKLMOHHYIO CTaHILUI0, IUIEMEHHYI (epMy, COPTOUCHBITATENbHbIM Y4YacTOK, B TEIUIMYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosrouMOHHAsA OUOJIOTHS.

[Ipennocsliku BOSHUKHOBEHHUS 3BOIIOLUOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO
B OMosoruu. BivsHue 3BOIIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U IPYTUX HayK.

CugzerenscTBa 3Bomonuu. [laneoHTonornueckue: nociaea0BaTeabHOCT MOSBICHNS BUI0B
B TIAJICOHTOJOTMYECKOW JIETONMCH, NepexoaHsie ¢opmbl. buoreorpaduueckue: CXOACTBO U
paznnuue ¢ayH 1 Gpaop MaTepuKoOB U OCTPOBOB.

OMOpPHOIOTHYECKHE: CXOJCTBA M Pa3inyusi SMOPUOHOB pa3HbIX BHUAOB I103BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJIOTMYHBIE, PYIMMEHTapHbIE  OpraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHU3MOB HACJIECTBEHHOCTH U OCHOBHBIX
MeTa0O0IMUECKUX MyTel y BCeX OpraH13MOB.

OpomonmonHas  teopust Y. JlapBuna. Ilpennochbulku BO3HHMKHOBEHHUS JapBUHU3MA.
JIBIOKYIIIME CUITBI HBOJIIOLUY BUI0B O JlapBUHY (M30BITOYHOE pa3MHOKEHHE ITPU OIPaHUYEHHOCTH
pecypcoB, HeomnpeaenEéHHas U3MEHYMBOCTb, 00ph0a 3a CyIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas Teopus sBostorun (CTI) u e€ 0CHOBHBIE TOJOKEHHUS.

Muxkposontorus. [lonynsnus kak eIMHULA BUAA U IBOJIIOLINH.

JIBrwxyue cuibl ((pakTopbl) 3BOMIONMUM BHJIOB B Npupoae. MyTalMOHHBIM mpolecc U
KOMOHMHATHBHAs U3MEHUMBOCTb. [10MyIsIIIMOHHbIE BOIHBI U Ipeii( reHoB. M3omsauus 1 Murpamus.

EcrecTBeHHbIl 0TOOp — HampaBistonmii ¢gaxkrop 3Bontouuu. PopMmbl €CTECTBEHHOTIO
otbopa.

[TpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yibTar 3Bomonuu. [Ipumeps! npucnocobiaeHuit y
OpraHu3MoB. ApoMOP(O3bl U UAN0AAANITALIUH.

Bun wu BupmooOpazoBanue. Kpurepum Buzma. OcHOBHblEe (OpMBI BHA000PAa30BaHUS:
reorpaguyeckoe, 3K0JI0rHuecKoe.

MaxkpoosBomronust. Popmbl  3BOMIOLUHU:  (UIETHYECKAs, JUBEPreHTHas, KOHBEPTreHTHasd,
napasuienpHas. HeoOpaTuMOoCTh 3BOMIOIHH.

IIpoucxoxnenue oT HEeCHEeHaIN3UPOBaHHBIX IIPEJIKOB. IIporpeccupyromas
crienann3amnus. AJIanTUBHAS paiAaIus.
JdemMoHcTpanum:



IToprpersr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. CeBepiios.

TaGnuue! u cxemsl: «Pa3BuTHE OpraHMYECKOro MUpa Ha 3emiiey, «3apoIbIiy O3BOHOYHBIX
KUBOTHBIX», «ApxeonTepurc», «Dopmbl O0OpHOBI 3a CyIIECTBOBaHUE», «ECTECTBEHHBIN OTOOPY»,
«MHoroo0Opa3ue COpToB pacreHuit», «MHoroodpasue mOpoa KHUBOTHBIX», «llomymsamumy,
«MyTalMoHHasi U3MEHYMBOCTBY, «Apomopdosbl», «nnoamanranumny, «OOmas nereHeparus»,
«IBmwxymue cuibl 3Botonuny, «Kapra-cxema mapmpyra nyremectsus Y. [lapsunay, «boprba 3a
cyuiectBoBaHue», «lIpucrnocobieHHOCTs OpraHu3MoBy», «l'eorpadguueckoe BHI000pa30BaHUE»,
«DKOJIOTHUECKOE BUA000PA30BAHUEY.

OO6opynoBaHMe: KOJIJIEKIHMSI HACEKOMBIX C pa3jIMYHBIMU TUIIAMH OKpackH, HAOOp IUIONOB U
ceMstH, Koyuiekiusi «lIpuMepbl 3aIlUTHBIX MPHCIIOCOOICHUN Y >KUBOTHBIX», MoJelb «OCHOBHBIE
HaIlpaBJICHUs 3BOITIOLUNY, 00bEMHAs MozeNb «CTpoeHHE FOJJOBHOTO MO3I'a TO3BOHOUHBIX.

buoreorpaduyeckas kapra Mupa, Kowiekius «@DPoOpMBI COXPAHHOCTH HCKOIAEMBIX
JKUBOTHBIX M pacTeHui», Mozaens ammmkauus «llepekpéct XpomMocom», BiaKHBIE IIpenaparbl
«Pa3Butne Hacekomoroy, «Pa3BuTHE JATyIIKN», MUKponpenapat «Jpo3oduna» (Hopma, MmyTauuu
(GhOpMBI KPBUTHEB U OKPACKHU Tea).

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JIaboparopnas padota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(}HOJIOTHIECKOMY KPUTEPHION.

Jlaboparopuass pabora Ne 2. «OmnucaHue TmNPUCITIOCOOIIGHHOCTH OpraHm3sMa u 8
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE )KM3HU Ha 3emJie.

JloHay4HBIE NPEICTABICHUS O 3apOKICHUM XU3HU. HayuHble TMIIOTE3bl BO3ZHUKHOBEHUS
KU3HM Ha 3emuie: aOuoreHe3 M MaHcrepMmus. XUMHUYECKas 53BOJIIOLUSA. AOHOreHHBIH CHUHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHX. ODKCIIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOU
sBosroru. HavanpHble sTanbl Ononornyeckoit sBomtonun. ['unoresa PHK-mupa. ®opmuposanne
MEMOpPAaHHBIX CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKH. IlepBble KIETKM W HMX 3BOJIOLHUA.
®opMUpOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3Butre xu3Hu Ha 3emule o 3pam u nepuojam. Karapxei. Apxelckas U MpoTepO30HCcKast
apbl. Tlaneo3oiickas spa U €€ mepuobl: KeMOPHIICKHII, OPIOBUKCKUH, CHITYPUHCKHIA, TEBOHCKHUH,
KaMEHHOYTOJIbHBIN, [IEPMCKHM.

Me3so3oiickas 3pa 1 €€ Iepuoibl: TPUACOBBIN, FOPCKH, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ nepuoibl: MajeoreHoBbI, HEOT€HOBbIN, AaHTPOIIOT€HOBBIH.

XapakTepucTUKa KJIMMaTa M TeOJIOTMYECKUX mporeccoB. OCHOBHBIE 3Tambl 3BOJIOLUU
PaCTUTENBLHOTO U JKUBOTHOTO MUpa. ApoMop(o3bl y pacTeHuit 1 KUBOTHBIX. [TosBeHue, paciBeT u
BbIMHUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYeckoro MMpa Kak OTpakeHHe 3BOJOLUU. OCHOBHBIE CHUCTEMATHUYECKHE
TPyl OPTaHU3MOB.

OBonronusl  4yenoBeKa. AHTPONOJOrMs Kak Hayka. Pa3BuTHe TIpEACTaBIEHUN O
IIPOUCXOXKIECHNUN YeroBeka. MeTo bl u3ydyeHus anTponoreHe3a. CXoAcTBa U pazauuMsl YesloBeKa U
KUBOTHBIX. CHCTEMaTHYECKOE TI0JIOKEHUE YETIOBEKA.

JBuwxymue cuibl  (dakTtopbl) aHTpororeHesa. HacnencTBeHHas UW3MEHYMBOCTh U
ecTecTBEeHHbIH 0TOOp. OOIecTBEHHBI 00pa3 >KU3HU, M3TOTOBJIEHUE OPYAUN Tpyna, MBIIIJICHHUE,
peus.

OCHOBHBIE CTagUM M BETBU DBOJIOLMHU YEJIOBEKAa: aBCTPAIONUTEKH, UEIOBEK yMEINbIH,
Yenosek npAMoxoasmui, YenoBek HeaHAepTanbCKkuil, UenoBek pa3ymHsblii. Haxonku nekomaemsIx
OCTaTKOB, BpeMs CYIIECTBOBaHHs, 00JacTh pacHpocTpaHeHus, 0ObEM TOJOBHOTO Mo3ra, o0pas
KHU3HU, OPYIUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJBIIME pPAChl: €BporeouHas (eBpasuiickas), HErpo-
aBcTpajoujHas  (PKBaTOopuaibHasl), = MOHrOJIOMJHas  (a3WaTcKo-amMepukaHckas).  YepTsl
IpUCIOCOOJICHHOCTH MpPEACTaBUTENEH YeTOBEYECKHX Pac K YCIOBHSM CYILECTBOBaHUS. EMUHCTBO
yenoBedeckux pac. Kputuka pacusma.

JdemMoHcTpanum:

[Moptpetsr: @. Penn, JI. Tlactep, A. 1. Onapun, C. Mumep, I'. FOpu, Y. JlapBus.



Tabmuier u cxembl: «Bo3HukHOBeHHE CONMHEUHOW cHCTEMbI», «Pa3BUTHE OpPraHHMYECKOTO
mupa», «PacturenpHas kierka», <«KumBoTHas knerka», «lIpokapumoTmyeckas — KIETKa»,
«CoBpeMeHHasi CUCTEMa OpraHM4eckoro Mupa», «CpaBHEHHE AaHATOMUYECKHMX YEPT CTPOCHHUS
YeJI0BeKa U 4YeJIOBEKOOOpa3HbIX 00e3bsH», «OCHOBHBIE MeCTa MAJEOHTOJOIMUYECKUX HaXOI0K
MPEJKOB COBPEMEHHOIO 4YeJloBeKay, «llpeBHeinmme Joan», «peBaue moau», «llepsbie
COBPEMEHHBIE JTI01», «HemoBeueckue pacs».

Ob6opynoBanue: wmymspku — «lIporcxoxkaenue yenoBeka» (OIOCTBI  aBCTpaJIONMTEKA,
INUTEKAHTPOIa, HEaHAEepTablla, KPOMAHbOHIA), CICNKU WM H300paKeHHs KaMEHHBIX OpyIuil
NEepBOOBITHOTO 4YelloBeKa (KaMHHU-YOIIIEphbl, pyOmia, ckpebia), reoXpoHOJOTHYecKas Tabuia,
KoJuteKus «®opMbl COXPaHHOCTH UCKOIIAEMBIX KUBOTHBIX M PACTCHUI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[IpakTrueckas padora Ne 1. «M3ydeHHe MCKOIMAeMbIX OCTAaTKOB PACTCHUN M KUBOTHBIX B
KOJUIEKLIASAX .

OKckypeust «OBOJIIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM HWIIM
KpaeBeAueCKUil My3eil).

Tema 3. Opranusmbl 4 OKpY KalOLas cpejaa.

DKOJIOTHSl Kak HayKa. 3aJadyd W pa3fesibl  3KOJIOTHMH. MeToabl 3KOJOTUYECKUX
MCCIIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpenpl  oOWTaHUS ~ OpPraHU3MOB: BOJHAs,  HA3€MHO-BO3]YyIlHas,  I[OYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Okonornyeckue ¢akropsl. Kiaccuduramms sKomorudeckux (akTopoB: aOMOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTreHHbIE. JlefCTBUE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (akTophl:  CBET, TeMIeparypa, BIaxHOCTh.  DoTomepmomusM.
[TpucnocoOieHns opraHu3MoB K JeHCTBUIO aONOTHYECKHUX (paKkTOPOB. bruonornyeckue puTMsl.

buotnueckne  QakTopel. Buasl  OMOTHYECKMX  B3aMMOJCHCTBHI:  KOHKYPCHIIWS,
XMIHUYECTBO, cuMOM03 U ero Qopmsel. Ilapasutusm, koomepauus, MyTyaln3M, KOMMEHCAJIU3M
(KBapTHUPAHCTBO, HAXJICOHWYECTBO). AMEHCANM3M, HEUTpanu3M. 3HaueHHe OMOTHYECKUX
B3aMMOJICHCTBUH JJIS CYILIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKU mnomyisiuu. OCHOBHBbIE IOKa3aTeau MOMYJSALUU:
YHUCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, HPHUPOCT, Murpauus. JluHamuka
YHUCJIEHHOCTH MOMYJISIIUY U €€ peryJsisiusl.

JdemoHcTpanum:

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynse, O. ['ekkens.

Tabmuuel u cxemsl: kapta «[IpuponaHsle 30HbI 3emian», «Cpeapl OOMTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomynauum», «3aKOHOMEPHOCTH POCTAa YUCICHHOCTH  IMOMYJISLUU
UHOY30pUn-TYhenbkn», «[Iuiessie nemnm».

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JIaGoparopHnas pabora Ne 3. «Mopdosoruueckue 0COOEHHOCTH pacTeHUH U3 pa3HBIX MECT
oOUTaHUY.

JIaGoparopHas pabota Ne 4. «BnusHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «[lofacu€T MIOTHOCTH MOMYJISALMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo0mecTBa M IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBo  opraHu3mMoB  —  OuoneHo3.  CTpykTypsl  OHOIIEHO3a:  BUJAOBasd,
NpOCTpaHCTBEHHas, Tpouueckas (mumiesasi). Bunpsl-noMuHanTel. CBsi3U B OHOLIEHO3E.

Okojoruueckre cucrembl (3kocucreMsbl). [loHsitue 00 sKocucTeMe U OHMOreOlEHO3E.
@YHKIMOHAIbHBIE  KOMIIOHEHTBI ~ OKOCHUCTEMBI:  NPOJIYLEHTHI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopor BemliecTB M MOTOK D3HEPrUM B 3KocucreMe. Tpoduueckue (MUIIEBBIE) YPOBHU
skocucTeMbl. [Iumensie nenu u cetu. OCHOBHBIE MOKAa3aTEeIN YKOCUCTEMBI: OromMacca, MpOAyKLHs.
OKOJIOTUYECKHE MHpaMUJbl: TMPOAYKLIUH, YHCIEHHOCTH, OuomMaccel. CBoOICTBa 53KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIsIMsL, pazBuTue. CyKieccus.

[IpupomHblE 3KOCHUCTEMBI. OJKOCHCTEMBI 03€p M peK. OKOCHUCTEMa XBOWHOIO WIIU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCHCTEMBI. ATPO3KOCUCTEMBL. YpbOoskocuctemsl. buomornyeckoe u
XO03s5ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.
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buopasznoobpasue kak (axkTop ycroumBocTH 3KocucTeM. CoxpaHeHHE OHMOIOTHYECKOTro
pazHo0Opa3us Ha 3emIie.

VYuenue B. 1. Bepaaackoro o 6uocdepe. I'panutipl, cocraB u ctpykTypa 6uochepsl. XKupoe
BeecTBO U ero GpyHkimu. OcodeHHOCTH OMocdepsl Kak T100aTbHON SKOCHCTeMBI. [[nHaMuueckoe
paBHOBecHE U 00paTHast CBs3b B Onocdepe.

KpyroBopotsl BemiecTB W OHOT€OXMMHUYECKHME LHUKIbBI 3JIEMEHTOB (Yriiepoja, a3oTa).
3oHanbHOCTH OuOChepsl. OCHOBHBIC OMOMBI CYIITH.

UYenoseuecTBo B Ouochepe 3emnn. AHTpOIIOTeHHbIe U3MeHeHus B Onocdepe. ['mobanbpHbIC
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHH€e NPUPOIBI U yesoBeuecTBa. CoxpaHeHne OHOpa3HOOOpa3us Kak OCHOBA
ycroitunBocTd O6mocdepbl. OCHOBa PAlMOHATBHOTO YIPABICHUS MPUPOAHBIMH PECypcaMd M HX
UCHoNIb30BaHue. JlocTikeHus: OMONIOrUH U OXpaHa MPUPOIBIL.

JdemMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupr n cxemsl: «lIumeBblie nenu», «buonenos: cocraB u crpykrypa», «llpupoagHsie
coobmectBa», «llemn mnuraHusa», «Okonoruyeckas mnupamuaa», «buochepa u uyemoBex»,
«IKocHucTeMa MUPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jieca», «buoieHo3 Bogoémay,
«ArpoueHo3», «[IpuMepHble aHTPONOTeHHbIE BO3ACHCTBHS HA IPUPOAY», «BakHelne HICTOUYHUKI
3arps3HEHUs] BO3/AyXa M TPYHTOBHIX Bon», «llouBa — BakHeHmIas cocraBismomas Ouocheps»,
«®Dakrtopsl nerpaganuu mousy», «llapuukoseril 3¢ dexT», «DakTopsl PaIUOAKTUBHOTO 3arpsi3HEHUS
ouocheprr», «OOmas crpykrypa Ouoctheps», «PacmpocTtpaneHue Ku3HH B Ouocdepey,
«O30HOBBIN 3KkpaH Ouochepsr», «KpyroBopor yriepoga B Ouocdepe», «KpyroBopor azora B
IPUPOJIEN.

O6opynoBanue: Moaenb-anuInKanus «Tunuyasle 0MoLeH03bl», Tepbapuii «PacturenbHbie
cooOmiecTBa», Kouiekiuu «buoneno3», «BpeauTenn BaXHEHIINX CEIbCKOXO3SIHCTBEHHBIX
KyJIbTyp», TepOapuu M KOJJICKUMH PACTEHMH M >KMBOTHBIX, MPHHAUICKANIME K Pa3HBIM
HKOJIOTMYECKUM TpymmaMm ojaHoro Buaa, Kpachas kuura Poccuiickoit ®@enepannu, n300pakeHus
OXpaHsIEeMbIX BHJIOB PACTEHUI U KUBOTHBIX.
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I11. Ilmanupyemble pe3yJIbTAThl OCBOCHHUSI y4eOHOI0 MpeaAMeTa
JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pPE3YJIBTATOB OCBOEHHUs IpeaMera «bHOIorus» BBIICIECHBI
CJIETyIOIINE COCTaBISIONINE: OCO3HAHNE 00yUYaIOUUMUCS POCCUMCKON Ipa)/1aHCKON UACHTUYHOCTU
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH U CAMOOIIPEACIICHUIO, HAIMYUE MOTUBALIMM K
00y4eHHI0 OMOJIOTHH, IeJIEHANIPABIIEHHOE Pa3BUTUE BHYTPEHHUX YOEXKJACHUM JTUYHOCTH HAa OCHOBE
KJIFOYEBBIX [IEHHOCTEH W MCTOPUYECKUX TPATUIMUN Pa3BUTHUS OMOJOTMYECKOTO 3HAHMS, TOTOBHOCTh
U CHOCOOHOCTh OOydYarolIUXCsl PYKOBOJICTBOBAaThCS B CBOEH JESATENBHOCTH ILIEHHOCTHO-
CMBICIIOBBIMH YCTAaHOBKAaMH, MPHCYIIUMH CHCTEME OMOJIOTHYECKOTO O0pa3oBaHMs, HaTUYUE
9KOJIOTHYECKOr0 IPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIETTH U CTPOUTH )KU3HEHHBIE TUIaHBI.

JIn4HOCTHBIE pe3ynbTaTbl OCBOCHMSA IpeaMera «bHOJIOTHsS» AOCTUTAlOTCS B E€AUHCTBE
yueOHOM M BOCHHUTATEIbHOW [EATEIbHOCTH B COOTBETCTBHM C TPATUIUOHHBIMH POCCUUCKUMU
COLIMOKYJIBTYPHBIMH, HUCTOPUYECKMMH M JYXOBHO-HPAaBCTBEHHBIMH LICHHOCTSMM, IPUHATHIMHU B
oOmiecTBe MpaBWIaMM U HOPMaMu TIOBEJIEHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIIO3HaHUS,
CaMOBOCIIMTAaHUs WM CaMOPAa3BUTHUSA, Pa3BUTUS BHYTPEHHEH IO3ULUHU JMYHOCTH, MATPUOTU3MA,
YBaXXEHUS K 3aKOHY U INPABOINOPSAAKY, YEIOBEKY TpyJda M CTaplIeMy I[OKOJEHHUIO, B3aUMHOTO
yBa)KEHUsI, 0EPEIKHOT0 OTHOIIECHUS K KYJIbTYPHOMY HACIEANUIO U TPAJULUSIM MHOTOHAIIMOHAIBHOTO
Hapoa Poccuiickoit denepanuu, Npupoie U OKPYyKarollen cpese.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS ydeOHOro mpeamera «buosiorus» IOKHBI OTpa)arb
TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
NO3UIMEN JTNYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPHEHTAlMM, O3UTUBHBIX BHYTPEHHUX YOEXJIEHUH,
COOTBETCTBYIOIIUX TPAJUIUOHHBIM LIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, paCIIMpPEHUE KU3ZHEHHOTO
OIBITA U OIBITA AEATEIBHOCTH B IIPOLIECCE pean3alii OCHOBHBIX HAIIPABJICHUM BOCIHUTATEIBHON
JeATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1)rpakaaHcKoro BOCIMTAHMUSA:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  TO3MIMHM  OO0ydYaroIlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOI0 OOLIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYLIHMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIBHOCTH IMPH CO3JaHUH Y4EOHBIX MPOEKTOB,
pelieHny yueOHbIX U T03HABATENIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ ONpENEeNsATh COOCTBEHHYIO MO3MIMIO IO OTHOIIEHHIO K  SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHUE YUUTHIBATH B CBOUX JIEHCTBUAX HEOOXOJUMOCTb KOHCTPYKTHBHOTO B3aUMOAEHCTBUS
JHOJIeH ¢ pa3HBIMU YOEXKACHUSIMH, KYJIbTYPHBIMHU LICHHOCTSIMHU U COIIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOIO BBIMOJIHEHUS Yy4eOHBIX,
IIO3HABATENIBHBIX U UCCIIEIOBATENBCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOIIEHHSI K MHEHHIO ONIIOHEHTOB
pu 00CYXJIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKaHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTb POCCUUCKON TPaXTAHCKON HMIEHTUYHOCTH, MATPUOTU3MA, YBOKECHHUS K
CBOEMY HapoOAy, 4YyBCTBAa OTBETCTBEHHOCTH Iiepes PonnHOM, ropaocTy 3a CBOM Kpail, cBoro Poauny,
CBOH A3BIK U KYJIBTYDPY, IPOILIOE U HACTOSLIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccny;

LIEHHOCTHOE OTHOIIEHUE K IIPUPOJHOMY HACJIEIUIO U IMAMATHUKAM IIPUPOABI, JOCTHKECHUAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYJIE;

CIOCOOHOCTH OLIEHUBATh BKJIAJl POCCUICKUX YUEHBIX B CTAHOBJIEHUE U pa3BUTHE OUOJIOTHH,
NOHMMAaHUS 3HAuYeHHs OWOJIOTMM B TIO3HAHMM 3aKOHOB TPUPOIBI, B JKU3HM YeEJOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

ujeitHas yoe:xxJ€HHOCTh, TOTOBHOCTh K CIIY>)KEHHIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUNCKOr0 HApOa;
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c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TOBE/ICHUS;

CIOCOOHOCTh OLIEHUBATh CUTYallMIO M IPUHUMATh OCO3HAHHBIE PEIIECHUs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAaHME JINYHOTO BKJIaJa B IOCTPOEHHE YCTOMUMBOTO OYyAYILEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POAMUTENSM, CO3AAHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O
HPUHATHUS LIEHHOCTEH CeMEeMHOM KU3HU B COOTBETCTBUU C TPaULMsIMU HapooB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

JCTETUYECKOE OTHOUIEHHWE K MHUPY, BKJIHOYAs ICTETUKY ObITa, HAYYHOI'O M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

IIOHMMaHKE YMOLMOHAIIBHOTO BO3JIEHCTBUS )KUBOM IPUPOJIBI U €€ IIECHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHHMIO B pa3HbIX BUAAX MCKYCCTBA, CTPEMJICHUE IIPOSBIATH
Ka4yecTBa TBOPUECKOW JTMYHOCTH;

S) ¢usnuyeckoro BocnuTaHMA, (GOPMHMPOBAHMA  KYJIbTYPbl  3A0POBbS W
IMOLMOHAJIBLHOIO 0/1aronoJIy4us:

MOHMMaHKME U peau3alysi 3[0pOBOro M 0e30macHoOro obpasza XU3HU (3J0POBOE MUTAHUE,
COOJIIOJIEeHNEe TMTMEHUYECKUX IMpaBWl U HOPM, COAJaHCUPOBAHHBIA PEXHUM 3aHATUM U OTABIXA,
peryisipHas puznyeckasi akTUBHOCTB), O€pPEeKHOT0, OTBETCTBEHHOT'O ¥ KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/I0POBbIO;

[IOHMMAaHWE LIEHHOCTH MpaBUJI HUHAMBUAYAJIBHOIO U KOJUIEKTMBHOIO 0€30IacHOro
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHME TMOCJEICTBUA M HENPUATUS BPEIHBIX IPHUBBIYEK (YIMOTPEOJICHHUS aIKOTOJI,
HapKOTHKOB, KypeHHUsI);

6) TpyaoBoro BocnuTaHus:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYIOI00UE;

TFOTOBHOCTh K aKTUBHOW JESATEIIbHOCTH TEXHOJOTMYECKOW M COLIMAJIBHOM HaIlpaBIEHHOCTH,
CHOCOOHOCTh MHUIIUMPOBATD, INIAHUPOBATH U CAMOCTOSITEIbHO BBIIOJIHATH TaKYIO JeSTEIbHOCTD;

MHTEpPEC K Pa3IU4YHBIM cdepam NpoPecCHOHATHHON AEATENbHOCTH, YMEHHE COBEPIIAThH
0CO3HaHHBII BBIOOP OyayIel npodeccuu U peaar30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE IIaHBI;

TFOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHIO M CaMOOOpPa30BAHMIO HA TNPOTSKEHUU BCEH
KHU3HH,

7) 3KOJIOTMYEeCKOT0 BOCIIMTAHMS:

9KOJIOTUYECKHU 11€JIeCO00pa3HOe OTHOLICHHE K NMPHUPOJIE KaK MCTOYHMKY JKU3HU Ha 3emie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJIOTMYECKON KyJIbTyphl: MPUOOpPETEHHE ONbITa IJIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXHBIX IOCJIEICTBUI ISl OKPYKaIOIEel Cpeibl;

0CO3HaHME TTI00AILHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IMyTel UX peleHus;

CIIOCOOHOCTh HMCHOJb30BaTh MpUOOpETaeMble NMPU HM3YYEHUU OMOJIOTUU 3HAHUS U YMEHUs
OpU pelIeHur NpoOJeM, CBS3aHHBIX C PALUOHAIBHBIM HPUPOAONOIL30BaHUEM (COOINIIOICHHE
IIPaBUJI [TOBEICHUS B IIPUPO/IE, HATIPABJICHHBIX Ha COXPAaHEHHE PAaBHOBECHS B SKOCUCTEMAX, OXPaHY
BUJIOB, 3KOCUCTEM, Onochepsl);

aKTUBHOE HENpUSITHE JEHUCTBUM, MPUHOCALIMX BpEl OKpYXKalollel HpHUpOIHOM cpele,
YMEHHUE IPOrHO3UPOBaTh HEOJArONMPUSATHBIE HSKOJOTHYECKUE IOCIEACTBUS TpeIpUHUMAEMbIX
JIEMCTBUM U NIPEAOTBPALLATh UX;

HaJIMYUE PA3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, HKOJOTMYECKOM KyJIbTyphl, OIBITA
JESTEIbHOCTH ~ DKOJIOTUYECKOM  HamlpaBJIEHHOCTH, YMEHMSI PYKOBOJACTBOBAaTbCS HMHU B
NIO3HABATEJIbHON, KOMMYHUKAaTUBHOM M COLMAIbHONW IIPAKTHKE, TOTOBHOCTHM K YYacTHIO B
MIPaKTHUYECKON JEATEIbHOCTH SKOJIOTHYECKONW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOIIECTBEHHON NPAKTHUKH, OCHOBAHHOI'O HAa JMAIOre KYJIbTYp, CIIOCOOCTBYIOILEIO
OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpILICHCTBOBAHNUE SI3bIKOBOM M YMTATENbCKOW KYyJIbTYPBI KaK CpPEICTBAa B3aMMOJECHCTBUSA
MEXy JIFOJIbMU U TIO3HAHUS MUDA;
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MOHMMaHHe crenuuKku OMOJIOTUM KaK HAayKH, OCO3HaHUS €€ posu B (HOPMUPOBAHHUU
PaLMOHATIBHOIO HAayYHOI'O MBIIUIEHUS, CO3JaHUM LIEJIOCTHOIO IMPEACTABICHHUS 00 OKpyXKarolleM
MHpE KaK O €IMHCTBE MPUPO/IbI, YEIIOBEKa M O0IECTBa, B IIO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
U pelIeHUH NpodJieM COXpaHEHUs IPUPOJIHOTO PaBHOBECHS,;

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTHH IJISi COBPEMEHHOM NMBUIM3ALMU: OOECIeUEeHUs
HOBOT'O YPOBHS DPa3BUTHUS MEIULMHbBI, CO3/laHUE HNEPCHEKTHUBHBIX OMOTEXHOJOIMH, CIOCOOHBIX
pemarbh pecypcHble MpoOJIeMbl Pa3BUTHS YEJIOBEUYECTBA, NOMCKA MyTeH BBIXOJA U3 IIOOATBHBIX
9KOJIOTMYECKUX MpobiieM M obecreueHus rnepexosia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aUHTEPECOBAHHOCTh B IOJYYEHUU OMOJIOTMYECKHUX 3HAHMH B LIEJSIX IOBBIILEHHS OOLIei
KYJbTYpBl, €CTECTBEHHO-HAyYHOH TIPAMOTHOCTH, KaK COCTaBHOM YacTH ()YHKIIMOHAJIBLHOU
IpPaMOTHOCTH 00y4JaroLuxcs, GopMupyeMoi pu U3y4eHuu OUOJIOTHH;

MOHMMaHHE CYITHOCTH METOJIOB TIIO3HAHMs, HWCIOJb3yEeMBbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH  MCIIOJIb30BaTh I0OJIydyaeMble 3HAHMS JUId aHalIW3a U OOBSCHEHUS SBJICHUI
OKpPYXKAIOIIET0 MHpa M MPOUCXOAALIMX B HEM HM3MEHEHUH, yMEHHE [elaTh OOOCHOBaHHbBIE
3aKJIIOYEHUsT Ha OCHOBE HAay4HbIX (DaKTOB U MMEIOIUXCA MJAHHBIX C LENbI0 IOJIy4eHHs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIIOJIb30BaTh OWOJIOTMYECKUE 3HAaHUS JJI  PeLIeHMs
npo0JeM B peabHbBIX KU3HEHHBIX CHTYallUsX;

OCO3HaHME IIEHHOCTU HAyYHOW MAEATEJbHOCTH, FOTOBHOCTh OCYILECTBIIATH HPOEKTHYIO U
UCCIIEIOBATEIbCKYIO eI TEIbHOCTh HHANBHYATBHO H B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HENPEPhIBHOMY OOpa30BaHMIO M CaMOOOPa3OBaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUH 1O OHOJOTMH B COOTBETCTBUH C IKHU3HCHHBIMHU
MOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3ysbTaThl OCBOSHMsI yuyeOHOro mnpenmera «buonorus» BKIIOYAIOT:
3HaYMMble s (OPMHPOBAHUS  MHPOBO33PEHUS  OOYHYAIOMIMXCS  MEKIAMCUUIUIMHAPHBIC
(MexmnpenMeTHbIe) O0IeHayYHbIE OHATHUS, OTPaXKAIOIIKE 1IEJIOCTHOCTh HAYYHOM KapTUHBI MUpa U
cnenu(UKy METONOB TO3HAHUS, HCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, DHEPTHS,
SBJICHHE, IPOIIECC, CUCTeMa, HayuyHbIi (DaKT, IPUHIIMIL, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIIeJOBaHNEe, HAOJI0JIEHUuEe, M3MEPEHUEe, IKCHEPUMEHT U JAPYTuX), YHHUBEpCalbHbIE Yy4yeOHbIE

JEUCTBUSA (mo3HaBaTeNbHBIE, KOMMYHUKaTUBHBIE, peryJisiTUBHbIE), o0ecrneunBaroIre
dbopmupoBanre (QYHKIIMOHATLHOH TPAMOTHOCTH W COLMAIBHON KOMIETEHIIMU OO0y4YaroIuXcs,
CHOCOOHOCTh oOyJaronmxcs HCIIOJIb30BATh OCBOCHHBIE MEKIUCIUIIIIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpPCAJIbHBIE YyYeOHbIE JEUCTBUS B TO3HABATEIbHOU U
COIIMAIbHOM MPAKTHKE.

MeranpeamMeTHbIE Pe3yIbTaThl OCBOEHUS IPOTpPaMMBI CpeaHEro oOiero oOpa3oBaHUs
JIOJIKHBI OTpaXaTh:

OBJajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU JA€HCTBUAMM:

1)0a3oBble JIOrnYecKe 1eicTBUS:

CaMOCTOATENbHO (OPMYyTUPOBaTh W aKTyaJIHM3UpOBaTh MpoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIB30BATh IMPU OCBOCHHUU 3HaHUHU HpI/IéMBI JJOTUYCCKOT'O MBIIIJICHUA (aHEU'II/IBa, CHHTE34a,
CpaBHEHHMs, KiacCUpUKaluU, OOOOIIEHNs), pPACKPBIBAaTh CMBICT OHOJOTHYECKUX MOHSTUN
(BBIIENATH UX XapaKTepHbIE MPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMHU ITOHSATUSAMU);

ONpeNensaTh LEeTu JeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JTOCTHKECHHS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBbHOCTHU C ITOCTABJICHHBIMHU LCIAMU;

UCIIONIb30BaTh OHMOJOTHYECKHE TMOHATHS ISl OObSICHEHUsS (AKTOB U SIBICHUN KUBOU
HNPUPOJIBI,

CTPOUTH JIOTHUECKHUE PACCYKIACHUS (MHAYKTUBHBIE, IeTyKTUBHBIC, 110 aHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH U IMPOTUBOPEUMS B pacCMaTpUBAEMbIX SBIEHUSX, (OpPMyNIHpOBaTh BBIBOABI U
3aKJIFOYEHUSI;
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MPUMEHATh CXEMHO-MOJICNIbHBIE CPEICTBa MJisi MPEACTaBICHUS CYIIECTBEHHBIX CBSI3ed U
OTHOIIICHUN B HW3Yy4aeMbIX OHMOJIOTMYECKHUX OOBEKTaX, a Tak)Ke NPOTUBOPEYHMH pa3HOro poja,
BBISIBJICHHBIX B PA3JUYHBIX WH()OPMAIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOITUXCSI MaTePHATbHBIX U
HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHUBBI B JCATEIBHOCTh, OIICHHUBATH COOTBETCTBHUE PE3YJIBTATOB IIEISIM,
OIICHUBATh PUCKHU MOCIIEACTBUI IESITEILHOCTH;

KOOPJAMHHUPOBATh M BBIMOJHATH PAb0OTy B YCIOBUAX PEAIbHOT0, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2)0a30BblIe HCCIeA0BaTEIbCKHE IeliCTBHSI:

BJIQJICTh HABBIKAMHM Y4YEOHO-HCCIIEOBATEIIBCKON M TPOSKTHOW JEATEIbHOCTH, HABBIKAMU
paspemieHusi MpooyieM, CIIOCOOHOCTBI0O M TOTOBHOCTHIO K CaMOCTOSTEIHHOMY TOMCKY METOJIOB
pEIICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHBIX METOIOB TTO3HAHUS,

WCIIONBb30BaTh PA3JIMUHbIE BUJIBI JEATEIBHOCTH MO TOJYYEHHIO HOBOI'O 3HAHHUS, €ro
WHTEpIPETAK, MPeoOpa30BaHUI0 W MPUMEHEHHIO B YYEOHBIX CHUTYyalUsAX, B TOM YHCIC NPH
CO3aHUH YUEOHBIX U COI[HAIBHBIX TPOEKTOB;

(GhopMHUpPOBaTh HAYYHBIM THIT MBIIUICHUS, BJIAJIETh HAYYHOH TEPMHHOJOTHEH, KITFOUEBBIMH
MOHATHAMH U METOJIaMHU;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/Jayd B 00pa3oBaTENbHON IEATENbHOCTH U
JKU3HEHHBIX CUTYaIMsIX;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIC CBSI3U U aKTyallU3UPOBATh 3a/1auy, BBIIBUTATh TUIIOTE3Y
e€ pelieHus, HaXOUTh apTyYMEHTHI JJI I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh MapaMeTphbl
Y KpUTEPHUU PEIICHNUS,

aAHAIM3UPOBATH TOJIYUCHHBIC B XOJI€ PEIICHUS 3a/1a4l Pe3yabTaThl, KPUTUUYECKH OIEHUBATh
WX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IICJICHANIPABICHHBIN TMOUCK MEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
PO ECCHOHAIBHYIO CPENY;

yMeTb TMEPEHOCHTh 3HAaHUS B  TO3HABATENBHYID U  MPAKTUYECKyl0  oO0iacTu
JKH3HEICATCILHOCTH;

yYMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIJIBUTATh HOBBIE WJEH, NpenjaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS, CTaBUTh
po0OJIeMBl U 3a/1a4H, JOMYCKAIOIINe aTbTePHATUBHBIEC PEIICHNUS.

3) padora ¢ unopmanmeii:

OPUEHTUPOBATHCS B PA3NUYHBIX HCTOYHMKAX HHPoOpManuu (TEeKCTe y4eOHOro mocoows,
HAyYHO-TIOMYJISIPHOW JUTEpaType, OMOJOTUUECKHX CJIOBAPSAX U CIPABOYHUKAX, KOMIBIOTEPHBIX
0azax JaHHBIX, B VIHTepHeTe), aHaMM3UpOBaTh HMH(DOPMAIMIO PA3TUYHBIX BHIOB U (PopM
MIPEICTABJICHUS, KDUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTD;

(dbopMynupoBaTh 3ampockl U TPUMEHATh pPa3IUYHbIE METOJbI TMPU TIOUCKE U OTOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

MpHOOpPETaTh OMBIT HCHOJB30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCTIOJIB30BAHUSI PA3JIMYHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENTLHO  BBIOMpATh ONTUMAIBbHYIO (QOpMYy TPEICTaBICHHUS OHOJOTUYECKOU
uH(popManuu (cxemsl, rpaduKy, JuarpaMmmbl, TAOJIUIIbI, PUCYHKHU U JIPYTrOe);

WCIONIb30BaTh HAYYHBIM $I3bIK B KAauecTBE CpelIcTBa Mmpu paboTe ¢ OMOIOTHYecKOn
uH(popMmaren: NMPUMEHATh XWMHYECKHE, (PU3NUECKHEe W MaTeMaTH4YeCKHe 3HAKW W CHMBOJIBI,
dbopmynbel, abOpeBUATypy, HOMEHKIATypy, HCIOIB30BaTh W MPeoOpa3oBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BIIQJICTh HABBIKAMHM pACMO3HABaHUS MW 3alUThl  HHPOpMaMH, HHPOPMAITHOHHON
0€30IMaCHOCTH JINYHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU J1€HCTBHAMM:

1)o0menue:
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OCYIIECTBIATh KOMMYHUKALIMU BO BCEeX cdepax XKU3HM, aKTHBHO Y4YaCTBOBATh B JHAJIOre
WIA JUCKYCCUM IO CYILECTBY OOCykAaeMoil TeMmbl (YMEHHE 3a/aBaThb BOIIPOCHI, BBICKA3bIBAThH
CYXKIEHHsI OTHOCUTEIBHO BBIOJIHEHUA MpeAJiaraéMod 3aJauyd, YYUTBIBaTb MHTEPECHl U
COIVIACOBAHHOCTh MO3HULUHI IPYTUX YYaCTHUKOB JUAJIOra WM JUCKYCCHH);

pacro3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIICHNUS, TOHUMATh 3HAYEHUE COIMATIbHBIX 3HAKOB,
HPEANOCHIIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CUTyallMd, YMETb CMsr4arb KOH(JIUKTBI U BECTH
IIEPETOBOPBL;

BJIAJIeTh PA3JIMYHBIMM Ccroco0amMu OOIIEHUS M B3aUMOJECHCTBUSA, NMOHMMAaTb HaMEpEeHHs
JPYTUX JIIOJEH, MPOSBIATh YBAXHUTEIHHOE OTHOLICHHE K COOECEAHMKY M B KOPPEKTHOW (opme
(bopMynHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHUSI C HCIIOJIb30BAHHUEM  S3BIKOBBIX
CPEJICTB.

2)coBMeCTHasA AeTeJbHOCTD:

IIOHMMaTh M MCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOW M HMHIMBHUIyalbHOH pabOThHI MpHU
pemeHn OMOJIOruYeckoi MpobiaeMbl, 0O0CHOBBIBATH HEOOXOIUMOCTh NMPUMEHEHUS TPYIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMAaTUKy U METOIbl COBMECTHBIX IEHCTBUH C y4€TOM OOLIMX HHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IPUHUMATh 1€ COBMECTHON JESITEIbHOCTH, OpPraHU30BBIBATb M KOOPAWHUPOBATH
JEUCTBUSA MO €€ JOCTMIKEHUIO: COCTABJIATH IIJIaH JEHCTBUH, paclpeneisaTh poJId ¢ y4ETOM MHEHUN
YYaCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa U KAXKA0T0 YYaCTHUKA KOMaH/bl B OOLIUI pe3yabTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IIPOEKTHI, OLEHUBAThb WIEU C IO3ULIHMHA HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPAaTErMYECKOE IIOBEJEHUE B Ppa3JINYHBIX CHUTyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OByajgeHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMU 1eCTBUAMM:

1)camoopranusanus:

UCMOJb30BaTh OHOJOIMYECKHE 3HAHUS IS BBIABIECHUS MpOOJIeM M MX pELIeHHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh HA OCHOBE OMOJIOTUYECKUX 3HAHMN LIE€NEBbIE M CMBICIOBBIE YCTAHOBKH B CBOMX
JICUCTBUAX M TOCTYIKAax MO OTHOIICHUIO K MWBOW MPHUPOJAE, CBOEMY 3I0pPOBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh I[O3HABATEIbHYIO JESTENbHOCTb, BBISIBIATH MPOOJIEMBI,
CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 337]aull B 00pa30BaTEIbHON AESATEIBHOCTH M KU3HEHHBIX
CUTYalUsX;

CaMOCTOSITEJIHO COCTABIIATh IJIAH PELICHUs MPOOJIEMbl C Yy4ETOM HMMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

paciypsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

JieNIaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSIBICHHUIO IIMPOKOM 3pyIUIMK B Pa3HbIX 00JacTsX
3HaHMUH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JESTENbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LEJISM;

BJIa/IETh HaBBIKAMU MO3HABATENIbHON pedieKcUN Kak OCO3HAHUSI COBEPILIAEMBIX NEHCTBUI U
MBICIUTENBHBIX MPOLECCOB, X PE3YJIbTATOB U OCHOBAHUHN, UCIOIB30BATH MPUEMBI peICKCHH AT
OLICHKH CUTYyalllH, BHIOOpA BEPHOTO PEILIECHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPHU aHAIHU3€E PE3yNbTaTOB AEATEIbHOCTH;

3)npunsaTHe ce0s M APYrux:
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MPUHUMATH Ce0sl, MOHUMAas CBOM HEJOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yIbTaTOB AECITEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOro YeloBeKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmertHblie pe3ynbraThl ocBoeHUs mporpaMmbel COO no Guosnoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crienupuieckue st yueOHoro mpeamera «buonorusy HaydHble 3HAHHS, YMEHHS U
crocoObl JAEHCTBUM IO OCBOCHMIO, MHTEpHNpETalud W NpeoO0pa3oBaHUIO 3HAHUM, BUIbI
JESITeIbHOCTH MO TOJYYEHHUIO HOBOTO 3HAHUS U NPUMEHEHUIO 3HAHWN B pa3IMYHBIX y4EOHBIX
CUTYyallUsX, a TAK)KE B PEalIbHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX ¢ Ouosiorueil. B mporpamme
IpeIMETHBIC PE3YJIbTaThl MPEACTABICHBI IO ToJaM 00yUeHHs.

IIpenmeTtHble pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10 knacce n0IAKHbBI
OTpaXkaTh:

C()OPMHUPOBAHHOCTh 3HAHUH O MECTE U POJM OHOJIOIMHM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMHM COBPEMEHHON E€CTECTBEHHO-HAYYHOH KapTUHBI MHUpPa U
Hay4YHOTO MMPOBO33pPEHMs, O BKJIAJE POCCHUMCKHUX M 3apyOEKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa [T PELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJIEpKaHUE OMOJIOTMYECKUX TEPMHUHOB M NMOHATHUM: >KU3Hb, KIIETKa,
OopraHusM, MeTadoyin3M (0OMEH BEILECTB U IPEBPAIICHUE SHEPruu), TOMEOCTa3 (CaMOperysuus),
YpOBHEBas  OpraHM3alMs  JKUBBIX  CHCTEM,  CAaMOBOCIIPOM3BEJEHHE  (PElmpOAYKIUS),
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U PAa3BUTHUE;

yMEHHUE u3jaraTb OMOJIOTHYECKHE TeOopuH (KJIETOYHas, XPOMOCOMHAs, MYTallMOHHas,
[EHTpaJbHAs JO0rMa MOJIEKYJSIpHOH Ouonorun), 3akonsl (I. Mennems, T. Moprana, H. W.
BaBuioBa) u yuenus (0 1eHTpax MHOrooOpas3us U NPOMCXOXKAECHUS KyIbTYpHbIX pacteHuit H. 1.
Baguiosa), onpenensTh rpaHUIBI KX IPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHUE BJaJeTh METOAAMU HAy4yHOI'O IO3HaHHWS B OMOJOrMU: HAOJIOJEHHE U ONMCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SBJIEHWI, OpraHu3anus U IPOBEIEHUE OHOJIOrHYECKOIro
SKCHEPUMEHTa, BBIIIBUKEHHUE TMIIOTE3bl, BBIABICHHE 3aBUCHUMOCTU MEXIY MCCIEIyeMbIMU
BEJIMYMHAMU, OOBSICHEHHE [TOJIyYEHHBIX PE3YJbTAaTOB, HCIIOJIb30BAHHBIX HAyYHBIX MOHITHH, TEOPUI
Y 3aKOHOB, YMEHHE J1e1aTh BbIBO/IbI HA OCHOBAHUHU IOJIYYEHHBIX pe3yJbTaToB;

YMEHHE BBIIEIATh CYLUIECTBEHHBbIE MPU3HAKU BHUPYCOB, KJIETOK MPOKAPHOT U 3YKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOLIECCOB: OOMEHA BEILECTB U
IpEeBpalleHNs] SHEPTUU B KIETKe, (OTOCHMHTE3a, IUIACTHYECKOIO0 M HHEPreTHuecKoro oOMeHa,
XEMOCHHTEe3a, MHTO03a, MeH03a, OIUIOJIOTBOPEHUS, Pa3MHOKEHHs, WHIAMBHUIYaTbHOTO DPa3BUTHA
opranu3ma (OHTOTEHE3);

YMEHHUE TNPUMEHSTH IMOJIyYeHHbIE 3HAHUS A OOBSCHEHUS OMOJIOIMYECKHX HpPOLECCOB M
ABJICHUH, JJI NPUHATHS NPAKTHUECKUX PEIICHUI B MOBCEAHEBHOW JKM3HU C LIETBI0 0OecreueHus
0€30I1aCHOCTH CBOET'0 3/I0POBbs M 37I0POBbsl OKPYKAIOLIUX JIFOEH, COOTI0IEHUsI HOPM I'PaMOTHOTO
MOBE/IEHNS B OKpY)Kalollled NpUPOJHON cpele, MOHMMaHHEe HEeO0OXOIUMOCTH HCHOIb30BaHUS
JNOCTIDKEHUH ~ cOBpeMeHHOW ~ Omojormu M OWMOTEXHOJNOTMH Ui palMOHAJIBHOTO
MPUPOIONOIB30BaAHUS;

YMEHHE pelaTh »JJIEMEHTApHble T'€HETHYEeCKHEe 3aJadyd Ha MOHO- M JAUTHOpHIHOE
CKpeIlMBaHNeE, CLETVIEHHOE HACJIeI0BaHUE, COCTABIISITh CXEMbl MOHOTHOPUAHOTO CKPEIIUBAHUS JIJIs
npeJcKa3aHus HacJIe0BaHUs MPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JIAOOpaTOpHbIE M MpaKTHYeCKHe paboThl, COOMI0OIaTh MpaBHJa MpPH
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000y I0BaHUEM;

YMEHHE KpPUTUYECKH OLIEHHWBAaTh W MHTEPHPETUPOBATH HH(GOPMALUI0 OHOJIOTHYECKOrO
COJIepKaHUs, BKJIIOYAIOLIYIO IICEBJIOHAYYHbIE 3HAHUS M3 pa3IMYHBIX HCTOYHHMKOB (CpencTBa
MaccoBOM MH(OpMaIMK, HAY4YHO-TIOMYJISAPHBbIE MaTepHallbl), 3TUYECKUE aCHEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;
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YMEHHE CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000Ias
OHOJOTHYECKYI0 HHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJIb30BATh MOHATHIHBIN
anmapar OHOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOTro ipenmera «buonorusi» 6 11 knacce nOMKHBI
OTpaXkaTh:

cOpPMUPOBAHHOCTh 3HAHMM O MECTE€ M POJM OHOJOTMU B CHCTEME HAYYHOI'O 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KApTUHBI MHpa U
HAyYHOTO MHPOBO33PEHHMSI, O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX yYEHBIX-OHOJIOrOB B pa3BUTHE
O6uonoruu, pyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa Ul PEeLICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEpkKaHHE OMOJIIOTMYECKUX TEPMUHOB M MOHSATHI: BUJ, MOMYJISIIHS,
reHOo(OH/I, IBOJIIOLUS, JBIKYILUE CUJIBI ((PaKTOpPBI) IBOIIOIHH, TPUCTIOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa3oBaHue, HIKOJIOTHYECKUE (DAKTOPBI, SKOCUCTEMA, ITPOYLIEHThI, KOHCYMEHTBI, PEAYLICHTHI,
[[ENH MUTAHUs, YKOJIOTHYECcKas mupaMuIa, OMoreoneHos, obnocdepa;

yMeHHe u3jaraTth Ouojormyeckue Teopuu (9BomronoHHas teopus Y. JlapBuna,
CHUHTETUYECKAasi TEOpUs IBOJIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiiieBoro cxojactsa K. M.
bapa, yepenoBanus rnaBHbIX HampaBieHuid W mytedl sBomouun A. H. CeBepiioBa, ydyeHHs O
ouoctepe B. U. BepHajuckoro), onpeaensTh TpaHUIBl UX TPAMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BJaJIeTh METOJAaMH HAyYyHOro MO3HAHHUS B OMOJOTMU: HAONIOJEHUE U OINHCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SBJIEHUI, OpraHu3anus U IPOBEIECHUE OHOJIOrHYECKOIro
SKCIIEPUMEHTA, BBIJBMKCHHE TUIOTE3bl, BBIABICHUE 3aBHCHUMOCTH MEXKAY HCCIETyeMbIMU
BEITMYMHAMU, OOBSICHEHHE MOJTYUYCHHBIX PE3yJIbTAaTOB, UCIIOJIH30BAHHBIX HAYYHBIX MTOHATUN, TEOPHUI
Y 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIICCTBCHHBIC NMPU3HAKH CTPOCHUS OMOJIOTHYECKUX OOBEKTOB: BUIIOB,
MOMYJISIIIAMA, TPOTYLIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTE€OIIEHO30B U AKOCHCTEM, OCOOCHHOCTHU
IPOIIECCOB:  HACIICACTBEHHOW HM3MEHUYMBOCTH, €CTECTBEHHOro O0TOOpa, BHI000pa3oBaHUS,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, ACHCTBUS IKOJIOTUYECKUX (DAaKTOPOB HA OPTaHU3MBI, MEPeHOCa
BELIECTB M MOTOKA HHEPIMM B IKOCHCTEMAX, AHTPOIIOI€HHBIX M3MEHEHMH B 3KOCHUCTEMaX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOr€OXMMHUYECKUX IIUKIOB B Onocdepe;

YMEHHE TPUMCHSATH IOJYYCHHBIC 3HAHUS JJISi OOBSICHEHUS OMOJIOTHYCCKUX IPOIICCCOB U
SBIICHUH, JJI MPUHATHS NPAKTHUECKUX PEIICHUI B MOBCEAHEBHOW >KU3HU C LIENBI0 00eCTeueHUs
0€30MacCHOCTH CBOETO 3/I0POBBS U 370POBbsI OKPYKAIOIIMX JIFOJIEH, COONI0AEHNUS HOPM IPaMOTHOIO
MOBE/ICHUSA B OKpYXKalollled NpUPOTHON cpele, MOHMMaHHe HeOoOXOIUMOCTH HCHOIb30BAHUS
JIOCTHKEHUI COBPEMEHHOM OMOJIOrUHU ISl palliOHAIBHOT'O IPUPOIONOIb30BAHMS;

YMEHHE pelIaTh d3JEeMEHTapHbIe OWOJIIOTHYECKHE 3aJauM, COCTABIIATH CXEMBI IEepeHoca
BEIIECTB U SHEPTUU B dKOcHcTeMax (LeNH MUTaHus:);

YMEHHE BBIMIONHATH JTa0OpaTOpHbIE M TpaKTHUYecKue paboThl, COOMIOAAaTh MpaBuUia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE KPUTHUYECKH OIEHUWBATh M HMHTEPHPETUPOBATH WH(POPMAIUIO OHOJIOTHYECKOTO
COJIep’KaHus, BKIIIOYAIOLIYIO IICEBJIOHAYYHbIE 3HAHMSA W3 PaA3IMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBoW HH(pOpMAIKM, HAYyYHO-TIOMYJSPHBIE MaTepualbl), paccMaTpuBaTh TI00ATbHBIE
HKOJIOTMYECKUE MPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE THCbMEHHbIE U YCTHBIE COOOLIeHMs, 0000mas
OMOJOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIBKUX MUCTOYHUKOB, TPAMOTHO MCIOJIB30BATh MOHATHIHBIN
amnmapaT OMOJIOTHH.
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IV. Temarudeckoe InIaHNpPOBaHUeE

10 kaace
Ne HasBanmue pa3aesa (Tembl) Koan4yecTBO 4acoB DJIeKTPOHHbIE
* *%
n/n Kypca Beero | K/p (3aue | Il/p (uudposbie)
*
ThI) a/p o0pa3oBaTe/bHbIE
pecypchbl
1 buosnorus kak Hayka 1 0 0.5
Kugrie CUCTEMBI Hu ux
2 1 0 0
OpraHu3aIus
XUMUYECKUMN COCTaB u
3 8 0 1
CTPOCHHUE KIICTKH
4 KuzHeaesaTenbHOCTh KICTKH 6 0 0.5
Pazmuoxxenue u
5 WH/IMBUyAJIbHOE pa3BUTHE 6 1 0.5
OpraHU3MOB
Hacnencrsennocts u
6 A 9 1 15
M3MEHYMBOCTh OPTaHU3MOB
7 Cenekiust opranu3mMoB. OCHOBBI 3 1 0
OMOTEXHOJIOTHH
Hroro 34 3 4
11 kaace
Ne HasBanmue pa3nesa (TemMbl) Koan4yecTBO 4acoB DJIeKTPOHHbIE
n/n Kypca Bcero | K/p (3aue /p , (undposbie)
*
ThI) a/p o0pa3oBaTejibHbIE
pecypcsbl
1 DBOIOIIMOHHAST OMOJIOTHS 9 0 1
Bo3HuKHOBEHUE U pa3BUTHE
2 P 10 1 05
JKU3HU Ha 3eMIie
3 OpranusMsbl 1 OKpyXxKarorias 5 0 1
cpena
Coo0r11iecTBa U IKOJIOTUYECKUE
4 » 10 2 0
CHCTEMBI
Hroro 34 3 2.5
* *%
K/p - kouTponbHas pabota. [I/p - npaktuueckas padoTa.
KanennapHo-reMaTudeckoe njiaHupoBaHue
10 kaace
Cpoxu usyyeHust
Ne Ne o P y
HanmenoBanmue pa3jiesioB, TeM NPoOrpamMmbl
n/m | pasgeay
IJIaH \ paxr
BuoJjiorns kak Hayka (1yac)
1 1 buosorus B cucreme Hayk. MeToIbI TO3HAHUS KUBON

MIPUPOJIBI.

[TpakTnueckas
«Hcronp30BaHme pa3IMUHbIX METOJOB MPU H3yYECHUHU
OMOJIOTHYECKUX OOBEKTOBY

paborta No 1
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7Kusble cucTembl U UX oprann3anusi (1 yac)

2 1 | Brosnornueckne CHCTEMBI, IPOLIECCH M HX H3yYCHHE |
XHMHUYECKHIl COCTAB H CTPOeHHUe KJIeTKH (8 yacoB)

3 1 XWMHYECKUH COCTaB KJIETKH. Bomga W MUHEpasbHbBIS
COJIH

4 2 benku. CoctaB u cTpoeHue 6eIKoB

5 3 depMeHTBI —  OMOJIOTMYECKHE  KaTaJlu3aTOpBHl.
Jlaboparopnass ~ pabora  Ne 1 «3yuenue
KaTaJUTHUYeCKOM  akTUBHOCTH  ¢depMeHTOB  (Ha
MIpUMEpPe aMIJIa3bl WK KaTaaas3bl)»

6 4 VraeBonsl. JInnunael

7 5 Hyxneunossie kuciaotel. ATO

8 6 Hctopus u meroasl u3ydeHus kieTku. Kiierounas
Teopus

9 7 KiieTka Kak 1eocTHas )KUBasi CHCTEMa

10 8 CrtpoeHue 3ykapuoTuyeckoil kierku. JlabopaTopHas
pabora Ne 2 «M3yueHue CTpOEHUS KJICTOK pPacTCHHH,
JKUBOTHBIX, TPHOOB 1 OaKTEepPHil TI0JI MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUE)»

/Ku3HenesaTeJbHOCTh KiIeTKH (64acoB)

11 1 OOMeH BelecTB UM METab0JIN3M

12 2 ®dorocuHTe3. XeMOCHHTE3

13 3 DHepreTudyeckuii o0OMeH

14 4 JKu3HEHHBIN LUK KIETKU. [lenenune knetku. MuTo3s.
Jlaboparopuas pabora Ne 3 «HabGmronenue mutosa B
KIIETKaX KOHYHMKA KOpEIIKa JIyka Ha TOTOBBIX
MUKpOTpenaparax

15 5 buocunTes 6enka. Peakiius MaTpuyHOTO CHHTE3a

16 6 Tpancnsius — 6uocunTes Oenka

Pa3MHoOKeHHe H HHIUBHUAYAJbHOE pa3BUTHE OpraHnu3MoB (6 yacoB)

17 1 Hexnetounsie hOpMBbI )KU3HH — BUPYCHI

18 2 PopMBbl pa3MHOKEHHUSI OPraHU3MOB

19 3 Meiio3

20 4 OOpa3oBaHne ¥  pa3BUTHE TOJOBBIX  KJIETOK.
OmnonorBopenue. JlaGopatopnas pabora Ne 4
«/3yueHne CTPOEHUs TOJOBBIX KIIETOK HAa TOTOBBIX
MUKpOTpenaparax»

21 5 WuauBuayalbHOE pa3BUTHE OPraHU3MOB

22 6 KonTponbHast pabora no teme «XHMHUYECKUN COCTaB
U CTPOCHHE KIETKI»

HacJieAcTBEHHOCTh H H3MEHYNBOCTh Opranu3moB (9 yacoB)

23 1 I'eneTuka — Hayka O HAacCJEACTBEHHOCTH U
W3MECHYUBOCTH

24 2 3aKOHOMEPHOCTH HACJIeJIOBAHUS MPU3HAKOB.
MoHOTHOpUIHOE CKpEIUBaHNE

25 3 JurnbpuaHoe CKpemuBaHue. 3aKOH HE3aBHCHMOTO
HACJICIOBAHMsI IPU3HAKOB

26 4 CueruieHHOe HaCJIEOBAHUE MIPU3HAKOB.
JlaGopatopHast padota Ne 5 «M3ydeHue pe3ysiabTaToB
MOHOTHOPHAHOTO W JUTHOPUIIHOTO CKPEIIMBaHUS Y
Jpo30(UIIBl HA TOTOBBIX MUKPOIIpENnaparax»

27 5 I'enetnka  moua. HacnenoBanme  mpu3HaKoB,

CHCIIJICHHBIX C ITOJIOM
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28 6 N3menunBocth. HeHacnencTBeHHass W3MEHUYHBOCTD.
JlaGopaTopHas paborta No 6. Nzyuenne
MOIU(PUKAIIMOHHOW  M3MEHYMBOCTH,  I[TOCTPOCHHE
BAPUAIMOHHOTIO PAJIa ¥ BApUAIMOHHOW KPUBO»

29 7 HacnencrBennas ~ m3MeHuuBOCTh.  JlaGopaTopHas
pabora Ne 7. «AHanu3 MyTtanmmii y Apo30(duiabl Ha
TOTOBBIX MUKpOIpEnapaTax»

30 8 ['eneTHKa yenoBeka

31 9 KoHnTtposbHast padota mo teme «HacieacTBeHHOCTh U
MU3MEHYMBOCTh OPTaHU3MOB

Cenexkuusi opranusMoB. OcHoBbI OnoTexHoJoruu (4yaca)

32 1 Cenmekmusi Kak Hayka U Ipomecc. MeTtonbl U
JTOCTIDKEHHUSI CEJEeKIIMM PACTeHWH W KUBOTHBIX.
brotexHonorus Kak oTpacib MPOU3BOJICTBA

33 2 [TpomesxyTouHas arrecTanus

34 3 WToroselil ypok

11 knacc
o e 10 Cpoku n3y4yeHus
HaumeHnoBaHue pa3jesioB, TeM NPOrpaMmbl
n/m | pasgeay
IV1aH \ (pakr
JBoJnHOHHAas duoJiorus (9 yacoB)

1 1 OBOJIOLUS U METO/BI €€ U3yUCHUS
2 2 VcTopus pa3BuTHs NpeAcTaBIeHUI 00 3BOIIOIUN
3 3 MUKpPO3BOTIOIUS
4 4 [Momynsimust Kak dJeMEHTapHas CIWHHIA BHIA W

sBommonuu. Jlaboparopuasi pabora Ne 1 «CpaBHeHue

BUJIOB 110 MOP(OJIOTHUECKOMY KPUTEPHUIO)
3) 5 JBuwxymue — cuibl  (35eMeHTapHble  (paKTOpBI)

IBOJIOIUH
6 6 EcrecTBeHHBII 0TOOpP 1 €ro GopMbI
7 7 Pesynbprarel IBOJIIOLINN: IPUCTIOCOOIEHHOCTD

OpraHu3MoB M BHJ000pa3oBaHue. JlaboparopHas

padora Ne 2 «OmnwucaHue HPUCIIOCOOJIEHHOCTH

OpraHu3Ma 1 €€ OTHOCUTEIIbHOI'0 XapaKTepay
8 8 HanpasieHus u myTu MaKpOIBOJIOIIH
9 9 HeoOpaTtumocTs 3BosIOLINN

Bo3HukHoBeHHe U pa3BuTHe ku3Hu Ha 3emuie(10 yacoB)

10 1 VcTopus >ku3HU Ha 3eMJIe U METOABI €€ H3yUEHUS

11 2 ['unoTe3pl NPOUCXOXKICHMS )KU3HU Ha 3eMIle

12 3 PazButue xxu3HM Ha 3eMIie TI0 dpaM U IIEpHoIaM

13 4 OCHOBHBIE 3Tambl 3BOJIOLUUA  PACTUTEIBHOTO
KUBOTHOro Mmupa. Ilpaktnueckas pabora Ne 1
«M3yyeHne MCKOMAeMbIX OCTaTKOB pacTeHUH W
YKUBOTHBIX B KOJUIEKITHSIX)

14 5 CoBpeMeHHasl CHCTeMa OPTraHNYeCKOTr0 MUpPa

15 6 DBOJIOIKS YeTIOBEeKa (AaHTPOIIOTEHE3)

16 7 JIBmkynme cuibl ((hakTopbl) aHTPONOTEHE3a

17 8 OCHOBHEBIE CTaaNU DBOJIIOIMH YeJI0BEKa

18 9 YenoBeueckne packl W MPHUPOJHBIE  aIalTalluu

YCJIOBCKA
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19 10 O6o06menne o TemMe «BO3HHKHOBEHHME M pa3BUTHE

KU3HH Ha 3emMiie
OpraHu3mbl 1 oKpy:kawmas cpeaa (5 yacon)

20 1 OKOJIOrus Kak HayKa

21 2 Cpenpl 00uTaHUs U DKOJIOTHYECKHE (DAKTOPHI

22 3 Aobuortndeckue ¢akropsl. JJabopaTropnas padora Ne 3.
«Mopdonoruueckue OCOOCHHOCTH pacTeHUil U3
pa3HbIX MecT oouTtanusy». JlabopaTopHas padota Ne 4.
«BrnusHMEe CcBeTa Ha POCT M Pa3BUTHE YECPEHKOB
KOJIeyCca

23 4 BuoTtnueckue pakTopsr

24 5 DKOJIOTHYECKUE XapaKTEPUCTHKU MO YJISAIAHN.
[Tpaktuueckas padora Ne 2 «lloacuér mmoTHOCTH
TIOTTYJISIIIMI Pa3HBIX BUJIOB PACTCHHI»

CoobmecTBa u 3KojI0ornveckne cucrembl (10 yacos)

25 1 Coo0riecTBa OpraHu3MoB — OMOIICHO3

26 2 DKOJIOTUYECKUE CUCTEMBI (IKOCHCTEMBI)

27 3 OcHOBHBIE TOKA3aTeIU IKOCUCTEMbI. DKOJIOTUYECKHE
nupamuabl. CBoiicTBa skocucteM. Cykieccus

28 4 ITpupoiHbIE SKOCUCTEMBI

29 5 AHTPOTIOT€HHBIE YKOCUCTEMBI

30 6 buocdpepa - riobalbHass JKOCUCTEMa 3EMIIH.
3aKOHOMEPHOCTH CYIIECTBOBaHHS OHOCHEPHI

31 7 YenoseuecTBo B Onocdepe 3emnu. CocyliecTBOBaHNE
MIPUPOJIBI M YEJIOBEYCCTBA

32 8 O606mmenue mo TeMaM «OpraHu3Mbl U OKpYXKaromias
cpena» u «CooOmIecTBa U HIKOJIOTHYECKUE CUCTEMBI

33 9 IIpomexyTouHas aTTecTanus

34 10 Wrorosslii ypok «buosnorus B 6Oyaymem.
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