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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke nporpaMmsl 110 OHOJIOTUN TEOPETUYECKYIO OCHOBY Ul OIIPEENIeHHs OJX0/10B K
dopmupoBaHuio conepxkaHus ydeOHoro mpeamera «buonorus» COCTAaBWIM:  KOHIENTYaJIbHbIC
nonoxeaus ®I'OC COO o B3auMOOOYCIOBICHHOCTH II€NICH, COJAEpXaHUs, Pe3yIbTaTOB OOyUCHHS U
TpeOOBaHUI K YPOBHIO IOAIOTOBKH BBITYCKHHMKOB, IOJIOKEHHS 00 OOHmMX LeNiAX W IMpHUHLUIAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI cpesHero olmiero obpasoBaHus B Poccuiickoit
Denepanuy, a TaKkKe MOJI0KEHUS O crienupuKe OHOJIOrHH, €€ 3HAYeHUU B TIO3HAHUU KUBOW MPUPOJBI U
o0ecrieyeHnr CyIIECTBOBaHMSA 4yeloBeueckoro oobmiectBa. CoryiiacHO Ha3BaHHBIM — IOJOXKEHUSM,
OIpeieNIeHbl OCHOBHBIE (DYHKIIUH NPOIPaMMBbl 10 OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no Ouonoruu [a€r NpeAcTaBI€HUE O IensaX, o0 obmed crpateruu oOydeHus,
BOCIIUTAaHHUS M PA3BUTUS OOYYAIOUIMXCS CpeacTBaMH yueOHoro mpenmera «buonorus», ompenenser
00s13aTeIbHOE TIPEAMETHOE COJICpP)KaHUe, €ro CTPYKTYpYy, pacmpelesieHHe IO pasfeliaM U TeMmawm,
PEKOMEH/IyEMYIO I0CIeA0BaTeIbHOCTh M3YyUeHHUsl y4eOHOro marepuanga ¢ y4€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBs3€H, JIOTUKM 0Opa30BaTEeNbHOIO IpoIecca, BO3PACTHBIX OCOOEHHOCTEH
o0ydJaronmxcsi.

B mporpamme mo OHONOrMHM TaK)Xe YYHTHIBAIOTCS TPEOOBAaHUS K IUIAHHUPYEMBIM JIMYHOCTHBIM,
METaINpeIMETHbIM M MPEJAMETHBIM pe3yibTaTaM 00y4eHHs B (POPMHUPOBAHUM OCHOBHBIX BHJIOB y4eOHO-
IIO3HABATEJILHOM  JIeATEIbHOCTH/Y4eOHbIX JeHcTBUN  0Oy4aroluxcss 10 OCBOCHHUIO  COJIEpXKaHMS
Ouoaoruueckoro 0opazoBaHusl.

B nporpamme mo Owomormm (10-11 xmaccel, 0a30BBI YpOBEHb) pEANIM30BaH IPHHIUI
IIPEEMCTBEHHOCTH B U3yUeHHH OWOIIOTHH, OJaronapss 4ueMy B HEl MpOCMaTpUBACTCS HANIPABICHHOCTh Ha
pa3BUTHE 3HAHUH, CBA3aHHBIX C ()OPMHPOBAHUEM E€CTECTBEHHO-HAyYHOI'O MHUPOBO33PEHHUS, [IEHHOCTHBIX
OpPUEHTAIM JIMYHOCTH, 3KOJOIMYECKOI'O MBILIUIEHUS, NMPEACTaBIEHUN O 370pOBOM 00pasze XHU3HU U
OepeXHBIM OTHOILIEHWEM K OKpyKaroleil mnpupogHoir cpene. [loaToMy Hapsay ¢ U3ydeHHEM
00MIe0MOIOrMYECKIX TEOPUH, a TaKXKe 3HAHWN O CTPOCHUH JKUBBIX CHCTEM Pa3HOTO PaHTa U CYHIHOCTH
OCHOBHBIX TPOTEKAIOIIMX B HHUX IPOLECCOB B TMporpaMMme IO OHOJOTUU YJEIEHO BHHMaHHUE
UCIIOJIb30BAHUIO MOJYUYEHHBIX 3HaHUI B MOBCEAHEBHOM XHU3HU Ul PELICHUs MPUKIAAHBIX 33/1a4, B TOM
gyucie:  NpOQUIAKTHKK  HACIEACTBEHHBIX  3a00JIEBaHWA  YENOBEKa,  MEIUKO-TEHETHYECKOTO
KOHCYJIbTUPOBaHHS, OOOCHOBaHMS OSKOJOTHYECKH II€JIECOO0Pa3HOTO TOBEACHUS B  OKPYKAIOIIEH
IPUPOIHOI cpesie, aHAJIN3a BIUSHUS XO3SHCTBEHHON JIESTETbHOCTH Y€I0BEKa Ha COCTOSIHUE MPUPOTHBIX
U UCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIAAHOIN HAIIPaBICHHOCTH y4eOHOTOo MpeMeTa
«buonorus» NPOMUKTOBAHO HEOOXOAMMOCTBIO OOECHeUeHHs] YCIOBUW JUIA pEIIeHUS OIHOW W3
aKTyaJbHBIX 33]1a4 MTKOJLHOTO OMOJOTHYECKOTO 00pa30BaHUsl, KOTOpas MmpemnoiaraeT GopMUpoBaHUE y
0o0y4aroImuxcst  CIIOCOOHOCTH  aJanTUPOBaThCI K  W3MEHEHHMAM JUHAMUYHO  Pa3BHBAIOLIETOCH
COBPEMEHHOT'0 MUDA.

buonorus Ha ypoBHE cpeaHero obiero o0pa3oBaHus 3aHUMAeT BakHoe MecTo. OHa o0ecnieunBaeT
dbopMupoBaHHE y OOYUYaAIOIMUXCS MPEICTABICHUNA O HAYYHOM KapTHHE MHUpa, pacmupseT U o0oOmaer
3HaHUS O KMBOM MpHUpoJe, €€ OTIMYUTEIbHBIX NMPU3HAKAX — YPOBHEBOM OpraHU3alMM U HBOJIOIHH,
CO3/a€T YCIIOBUS JJsi: TO3HAHUS 3aKOHOB JKMBOM MNpHponbl, (HopMUpoBaHHS (PYHKIHMOHAIBHOM
TPaMOTHOCTH, HAaBBIKOB 3JIOPOBOTO W 0€30mMacHOro o0pasza J>KW3HU, DKOJOTHYECKOTO MBIIICHHS,
LIEHHOCTHOT'O OTHOIIEHUS K )KUBOM IPUPOJIE U YETOBEKY.

Bonbmioe 3HaueHne OMOJIOTHST UMEET TaKXkKe JUIsl PeIIeHUs] BOCITUTATEIbHBIX U Pa3BUBAIOIIUX 3a/1a4
cpeaHero obmero oOpa3oBaHHUs, couManM3anuu oOydarommxcs. M3yueHue Ouosioruu obOecreunBaeT
yCIOBHA JUIsl (POPMHUPOBAHUS MHTEIUIEKTYaJIbHBIX, KOMMYHUKAIMOHHBIX U MH(QOPMALMOHHBIX HaBBIKOB,
3CTETUYECKON KyJIbTYpbI, CIOCOOCTBYET MHTErpaly OMOJIOTMYECKUX 3HAHWUN C INPEICTaBICHUSAMU W3
JpYruxX y4eOHBIX MPEIMETOB, B YAaCTHOCTH, (U3MKU, XUMHUHM M reorpaduu. HazBaHHbIE MOJIOKEHUS O



npeaHa3sHauYeHUn y4eOHoro mpenmMera «bHOJOrus» COCTaBWIM OCHOBY JUIsI ONPEAENEHUS MOIXOIO0B K
0TOOpY U CTPYKTYPUPOBAHMIO €TO COACPIKAHMSI, TPEJICTABICHHOIO B IporpaMMme Mo OHOJIOTHH.

OTt60p comepxanust yueOHoro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYHIECTBIEH C MO3UIUI
KyJBTYypOCOOOPa3HOTO MOJX0/1a, B COOTBETCTBUHU C KOTOPHIM 00yYaroIuecs: TOHKHBI OCBOUTH 3HAHUS H
yMEHUS, 3Ha4uMble aisi (GopMupoBaHUS OOUIEH KyIbTYpbl, ONpPECISIONINE aJeKBATHOE ITOBEACHUE
YyelloBeKa B OKpYXalolleil mpupoIHOil cpeie, BOCTPeOOBAHHBIE B MIOBCEHEBHOM KU3HU U MPAKTUYECKOM
nesitenibHOCTH. Oco0oe MeCcTO B 3TOM CHUCTeME 3HaHHMM 3aHMMAIOT 3JEMEHTBHI COJAEpIKaHHs, KOTOphIe
CIIy’)KaT OCHOBOH [uis (hOpMHUpPOBaHMS IMPEICTABICHUNA O COBPEMEHHOH €CTeCTBEHHO-HAyYHOW KapTHUHE
MHpa M IICHHOCTHBIX OpPUEHTALHUSAX JIMYHOCTH, CIIOCOOCTBYIOIIMX TyMaHHU3alMH OHOJIOTHYECKOTO
o0OpazoBaHws.

CTpyKTypHpOBaHHE COAEpKaHUs yueOHOro MaTepuaia B IporpaMmme 1o OWOJIOrHH OCYIIECTBICHO
¢ y4€TOM MPHOPUTETHOTO 3HAYCHHUS 3HAHUN 00 OTIIMYMTENBHBIX OCOOCHHOCTSAX KMBOW MPUPOIBI, O €&
YPOBHEBOM OpraHu3ali U SBOJIIOLMH. B COOTBETCTBMM C ATHUM B CTPYKTYpE Yy4e€OHOIro Mpeamera
«buonorus» BbIIEIEHBI CIEAYIOLINE CoAepKaTeabHble TUHUMN: «brosorus kak Hayka. MeToapl HAy4YHOTO
no3HaHus», «Kierka kak Owuonoruueckas cucreMay, «OpraHu3M Kak OHOJIOTHYECKAas CHUCTEMay,
«CucremMa U MHOroo0pasue OpraHH4YecKOro Mupay, «IBOJIOLUS >KUBOH HPUPOIBD, «IKOCUCTEMBI U
IPUCYILHE UM 3aKOHOMEPHOCTH.

Llenp wu3yueHuss yuyebHoro mpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJAJICHUE
00y4YaroIMMUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3aliK KUBBIX CUCTEM Pa3HOTO paHTa
U IpUoOpeTeHre YMEHUM HCIONIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JAEMCTBHI B OTHOLIEHUH OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3IMYHbBIX JKU3HEHHBIX MTPOOIIEM.

Joctuxenne uenu u3yueHuss ydeOHoro rmpeamera «buomorus» Ha 0a30BOM  ypOBHE
o0ecreynBaeTcs pelieHrueM caeIyomuX 3a1au:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAHUH O OMOJOTMYECKHX TEOpHUSAX, YUYEHMSX, 3aKOHax,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiax, CIyXKaIllUX OCHOBOW i (pOpMHpOBaHHS IpPEACTaBICHUMN O
€CTECTBEHHO-HAYYHOW KapTHHE MHUpPa, O METOJaX HAy4YHOTO IO3HAHUs, CTPOCHHH, MHOroo0pasuu u
OCOOCHHOCTSIX )KHBBIX CHCTEM PA3HOTO YPOBHS OpPraHU3allMU, BHIAAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIIEI0OBaHUSIX B OMOJIOTHH;

dbopMupoBaHue y O0O0ydYaromMXCs MO3HABATEJIbHBIX, HWHTEIJIEKTYaJbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEH B Mpollecce aHaIM3a JAaHHBIX O MyTAX Pa3BUTHS B OMOJIOTMH HAyYHBIX B3TJISIOB, HACH U
MOJAXO0/J0B K U3YUYEHHIO KUBBIX CUCTEM PA3HOr'0 YPOBHS OpraHU3allNu;

CTaHOBJIEHHE Yy oOydaromuxcs oOmeil KynbTypbl, (YHKIHOHAJIBHOM I'PaMOTHOCTH, Ppa3BUTHE
YMEHHUH 0OBSCHATH U OLICHUBATh SIBJICHUS OKPYXAIOIIEr0 MUpa )KMBOW MPUPOAbI HA OCHOBAaHUM 3HAHUH U
OTIBITA, MOJYYCHHBIX MTPH U3yYEHUH OHUOJIOTUH;

dbopMupoBaHUEe y OOYYArOIIMXCS YMEHUN WILTIOCTPHPOBATh 3HAUYCHHUE OMOJIOTMYECKHX 3HAHUU B
MPAKTUYECKON JESITeTbHOCTH 4YelIOBEKa, pPAa3BUTHUM COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTHA;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEIOBEKOM JKMBON  MPHUPOJIBI,
HEOOXO/IMMOCTH OEpeKHOTO OTHOIIEHUS K HeH, COOMIOJCHHS S3TUYECKUX HOPM IPH MPOBEIECHUH
OMOJIOTNYECKUX MCCIIEJOBAHUM;

OCO3HAHHE IIEHHOCTH OMOJIOTMYECKUX 3HAHWM /IS MTOBBIILIEHUS YPOBHS 3KOJOTHYECKON KYIbTYpHI,
U1t pOpMHUpPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MPUMEHEHHE TPHOOPETEHHBIX 3HAHUIN ¥ YMEHUI B TIOBCETHEBHOM JKU3HU TSI OIEHKU MTOCIEACTBHIA
CBOEH JIEATENILHOCTU 10 OTHOILICHMIO K OKpY)Kalollel cpene, COOCTBEHHOMY 370pOBbI0, 00OCHOBAHUE H
cobmoienre Mep mporiIakTHKH 32a00I€BaHU.

B cucteme cpennero obmero odpazoBanus «buonorusy, nzydaemasi Ha 6a30BOM ypOBHE, SBISIETCS
00s13aTeNbHBIM YI€OHBIM MTPEAMETOM, BXO/ISIIIUM B COCTaB MpeIMeTHOMN 00sacTu «EcTecTBeHHO-HAayYHBIE
MPEAMETBI».



Jis uzyueHust Ouosoruu Ha 6a30BOM YPOBHE CpPEIHETO 00IIero 00pa3oBaHUs OTBOAUTCS 68 4acoB:
B 10 ximacce — 34 vaca (1 gyac B Henento), B 11 kimacce — 34 yaca (1 gac B Heeno).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonornss kak Hayka. CBs3b OHMONIOTMH C OOIIECTBEHHBIMH, TEXHHUYECKUMH U JPYTHMMHU
€CTECTBEHHBIMH HayKaMH, GriIocopueii, STUKOH, SCTETUKOI 1 mpaBoM. Pois 6uonorun B popMupoBaHuu
COBpPEMEHHOI HayuHOI KapTUHbI Mupa. CucTeMa OMOJIOTHYECKUX HaYK.

MeToapl MO3HAHUA >KUBOM mpuUponabl (HAOMIOAEHHE, SKCIEPUMEHT, ONHUCaHHe, H3MEpEeHue,
KJaccuuKanus, MOJASITMPOBAHUE, CTATUCTHYECKAs 00padOTKa JaHHBIX ).

JdemoHcTpaumuu:

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

Tabmuisl U cxeMbl: «MeTo/ bl TO3HAHUS KUBOW TPUPOIBI.

JlaGopaTopHble U MpaKTH4YecKue padoThbi:

[TpakTnueckast padotaNe 1. «/cnonb30BaHKEe pa3InYHbIX METOJOB MPU U3YYEHUH OMOJOTHYECKUX
00BEKTOBY.

Tema 2. JKuBble cucTeMbI H UX OPraHU3aIUA.

Kupbie cuctemsbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonorud. OTIU4Me KUBBIX CUCTEM OT
HEOPraHUYECKOW IPUPOIbI.

CpoiicTBa OmocucTeM M UX pa3HOOOpa3we. YPOBHU OpraHH3alMd OMOCHCTEM: MOJICKYIISPHBIH,

KJIETOYHBIN, TKAHEBBIH, OpraHU3MEHHBIM, MOMYJISALUOHHO-BUOBOM, 3KOCHUCTEMHBIN
(OmoreoneHOTHYECKUIT), OHOC(HEPHBI.
JdemoHcTpaumnu:

Tabmune! u cxeMbl: «OCHOBHBIE TPU3HAKHU KU3HUY, «YPOBHU OpraHU3alluy )KUBON TIPUPOJIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkHii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUN COCTAaB KIETKH. XUMUYECKHUE SJIEMEHTBI: MAaKPO3JIEMEHThI, MUKPO3JIEMEHThI. Bosia
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIMY BOJBI 1 MUHEPAJIbHBIX BEIECTB B KieTke. [lonaepxanue ocMoTHueckoro 6anaHca.

benku. CocraB u cTpoeHue OeNKOB. AMHHOKHCIOTHI — MOHOMEphl OenkoB. HezameHumsble u
3aMEHUMbIE AMHUHOKUCIOTHI. AMHUHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbI O€IKOBOM MOJIEKYIIbI
(mepBuYHasi, BTOPUYHAs, TPETHYHas M 4YEeTBEPTUYHAs CTPYKTypa). XUMHUYECKHE CBOMCTBa OENKOB.
Buonornyeckue pyHkunun 6€IKOB.

depMeHThI — Onojoruyeckue karaausaropbl. CTpoeHue ¢pepMeHTa: aKTUBHBIN LIEHTp, CyOcTpaTHas
cnenupuyHocTs. Kodpepmentsl. Butamunsl. OTinyms GepMeHTOB OT HEOPTaHUYECKUX KaTaTu3aTOpPOB.

VYrneBonapl: MOHOCaXapuIsl (TIIFOKO3a, pru003a U 1e30KCUpr003a), Tucaxapubl (caxapos3a, JaKTo3a)
U ToJMcaxapuisl (Kpaxmal, IIMKOTeH, 11eJUTi0s103a). buonornyeckrue GyHKIUN YriIeBOJIOB.

Jlunuasl: TpuraMuepusl, QGocdomunuasl, crepouabl. 'mapoduiabHO-THAPOPOOHBIE CBOICTBA.
buonornueckue Qynkuuu nunuaoB. CpaBHEHHE YIJIEBOJOB, OENKOB M JIMMHUJIOB KaK HCTOYHUKOB
SHEpPTUU.

Hyxneunosbie xucnotel: JJHK u PHK. Hyxneotuasl — MOHOMEpPHI HYKJIEMHOBBIX KHCIOT.
Crpoenune u ¢pynkuun JIHK. Crpoenue u pynkunun PHK. Bunst PHK. AT®: crpoenue u ¢pyHkuuu.

[{utonorust — Hayka o kieTke. Kierounas teopus — mpumep B3aUMOACHCTBUSA HACH U (aKTOB B
Hay4YHOM ITO3HAaHMHU. MeTObl N3yUEHUs KIETKH.

Knerka kak 1menmoctHas >xuBas cucrema. OOImMe NpPU3HAKM KIETOK: 3aMKHYTas HapyKHas
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapar, CHCTEMa CUHTE3a Oelka.



Tunmbl  Ki1eTok:  JykapuoTHuYeckas W Ipokapuotudeckasd.  OCOOEHHOCTH  CTpPOCHHS
npokapuoTudecko kietku. Kierounass crenka Oakrepuii. CTpoeHHE SYKApHOTHYECKOW KIIETKHU.
OCHOBHBIE OTJIMYHS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHas CTEHKAa, TIJIMKOKAIMKC, WX (YHKLIUU.
[Tna3zmatnueckas MemOpaHa, e€ cBoiicTBa U QpyHkuuu. Lluromiazma u eé opranounasl. OHOMEeMOpaHHbIE
opraHouasl kiuetku: OIIC, anmapat ['onbmpxu, sm3ocomsl. IloayaBTOHOMHBIE OpPraHOMJBI KIIETKU:
MUTOXOHJIpUH, macTuabl. [Iporcxoxaenne MUTOXOHApU U miacTul. Buasl minactun. HememOpanHbie
OpPraHOM[bl KIJIETKU: PHOOCOMBI, KIETOYHBIM LEHTp, LEHTPUOJIM, PECHUYKH, JKIYTHKH. DyHKIUH
OpPraHoOMJOB KJIETKH. BKirtoueHus.

Anpo — perynsaTopHbli LeHTp KieTku. CTpoeHue szpa: saepHas 000J04yKa, KapuoIlla3Ma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, . Yorcon, ®. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Huarpammsl: «PacnpeneneHne XMMHUYECKMX JIEMEHTOB B HEXHUBOW mpupoze», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOU IPUPOLIEN.

Tabmuubr u cxemsl: «llepuoanyeckast TabnHIa XUMHUECKUX JIEMEHTOB», «CTPOCHUE MOJIEKYJIIBI
BOB», «bmocuHTe3 Oenka», «CTpoeHHE MOJEKyNbl Oenkay, «CtpoeHue ¢epmeHTtay, «HykienmHOBBIE
kucnotel. JIHK», «Crpoenune monexkyinsl AT®», «CTpoeHne 3yKapuOTHYECKOM KieTku», «CTpoeHue
KUBOTHOM KIIETKW», «CTpO€HHE pPACTUTENBHOM KIETKW», «CTpOEHHE NPOKAPUOTUYECKON KIIETKUY,
«CTpoeHue siipa KIeTKI», «YTIeBOAb», «JIUIuab.

OOGopynoBaHue: CBETOBOM MUKPOCKOII, 000pY0BaHUE JIJIsi TTPOBEACHUS HAOTIOICHUN, N3MEPEHUH,
9KCHEPUMEHTOB, MUKPOIIPETIapaThl PaCTUTENbHBIX, ’KHUBOTHBIX U OAKTEpHUATIbHBIX KIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 1. «M3yueHne KaTaquTUYECKOW aKTUBHOCTH (pepMEHTOB (Ha mpumepe
aMUJIa3bl WM KaTajasbl)».

JlaGopatopHas pabora Ne 2. «/3yueHue cTpoeHMs KJIETOK PACTEHHM, )KUBOTHBIX M OaKkTepuil 1moj
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WIM MeTabO0IM3M. AcCUMIIALNS (IUIACTUYECKUH OOMEH) M JUCCUMUIISIIIMS
(oHepreTuyeckuii 0OMeH) — JIB€ CTOPOHBI €MHOTO Ipoliecca MeTaboiau3mMa. Poib 3aKOHOB COXpaHEHHS
BEIIIECTB M YHEPIUM B IOHUMAHUU METa00IHU3MA.

Tunsl oOMeHa BelecTB: aBTOTPOPHBINA U reTepoTpodHbIA. Posb ¢pepMeHTOB B 0OMEHE BELIECTB U
MIPEBpAIEHUH SHEPTUH B KJIETKE.

®otocunTe3. CBeToBas U TeMHOBas (azbl GorocuHTe3a. Peakiun GorocunTesa. DPpdekTuBHOCTH
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3a JUISL )KU3HU Ha 3emuie. BausHue ycnoBuii cpeibl Ha (OTOCHHTE3 U
CIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHHTe3. XeMOCHUHTE3UpYIOIIe 0akTepru. 3HaueHne XeMOCHUHTEe3a /7S )KU3HHU Ha 3emIle.

OHepreruyecknii oOMeH B KieTKe. PacrienseHue BeIecTB, BbIIEICHHE M aKKyMYJIHpPOBaHHE
SHEPTUU B KIETKe. DTallbl SHepreTnyeckoro oomena. I'mukonu3. bpoxxenue u ero Bunsl. Kuciopoanoe
OKHCJIEHWEe, WIH KjJeTouyHoe nbixanue. OxucnurensHoe ¢ochopunupoanne. IHPEeKTUBHOCTD
SHEPTreTHYECKOro OOMEHa.

Peakuuu marpuuyHoro cunresa. I'enermueckas uHpopmauus u JJHK. Peanuszanms renetuueckoit
uHpopMaLuu B KIeTKe. [ 'eHeTnyeckuii koa u ero coiicra. Tpanckpunuus — Matpudsbiii cunre3 PHK.



Tpancnsamus — 6mocuHTe3 Oenka. Dtambl TpaHcsauu. KogupoBanue aMuHOKHUCTOT. Poib pubGocom B
O6uocunTe3e OenKa.

Hexnerounsie Qopmbl xu3Hu — BUpychl. Mcropusi oTkpbitTus BupycoB (. W. VBanoBCkwii).
Oco0eHHOCTH CTPOEHUS U )KU3HEHHOT'O IIUKJIa BUpYcoB. baktepuodaru. bosie3nu pacTeHuii, KUBOTHBIX U
YeJI0BEKa, BhI3bIBaeMble BUpycamu. Bupyc nmmyHoaedunura yenoseka (BUY) — Bo3oyaurens CITNda.
OOparHasi TpaHCKpHUIIIMS, peBepTaza W HHTerpasa. llpodunakTuka pacrnpocTpaHeHHS BUPYCHBIX
3a00JICBaHH.

JdemMoHcTpaumMu:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsses.

Tabmunelr u cxeMbl: «Tumbl muTanusy, «Metadbomu3zm», «MUTOXOHIPHSY, «IHEPreTUICCKHIA
obmen», «Xmoporutact», «Porocuntedy, «Ctpoenne JJHK», «Ctpoenne u QyHKIHMOHHMpOBaHUE TEHAY,
«Cunres Oenka», «I'eHeTnueckuii kony», «Bupycoi», «bakrepuodarun», «CTpoeHHe U )KU3HEHHBIA UK
Bupyca CIIN/1a, 6akrepuodaray, «Pemnukanus JJTHK».

O6opynoBanue: moaenu-anmukanun «Yasoenue JIHK u tpanckpunums», «buocunrtes Oenkay,
«CTtpoenue KIeTKn», Moaenb cTpykTypsl JJHK.

Tema S. PazMHoOKeHH e M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTounslii 11K, WIK KU3HEHHBIN HUKI kieTku. MHTepdasza u mutos. [Ipoueccel, nporekaromiye
B uHTep(ase. Perumkanus — peakuus matpuyHoro cunte3a JJHK. Crpoenne xpomocom. XpoMoCcOMHBINM
HA0Op — KapuoTuN. JUIIouIHBINA U TallJIOUIHBIA XpOMOCOMHBIE Ha0Ophl. Xpomatuibl. Llutonoruueckue
OCHOBBI Pa3MHOKEHUS U MHIUBU1YAJIbHOTO PA3BUTHUSI OPTaHU3MOB.

Henenne knerku — muro3. Craguum muto3a. Ilpouecchl, mpoucxonsniue Ha pa3HbIX CTaaUAX
MHUTO3a. BHOJIOrMYECKHIT CMBICT MUTO3A.

[TporpamMmmupyemasi ru0esb KIETKH — allonTo3.

@opMBl  pa3MHOXKEHHSI OpPraHU3MOB: Oecroioe M ToJoBoe. Buapl 0ecrnoioro pa3MHOXKEHHUS:
NeIeHWe HaJaBOe, TOYKOBAaHME OJIHO- ¥ MHOTOKJIETOYHBIX, CIOpooOpa3oBaHHe, BEreTaTUBHOE
pa3mHoO)keHHe. VICKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAYEHHUE JIJIS CEIEKIIHH.

[TonoBO€ pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOTO.

Meiio3. Craguu meitosa. I[Iponeccel, mpoucxoasiue Ha craausx mero3a. [loenenne xpomocom B
Mmenoze. Kpoccunrosep. buonornueckuii cMbIcia ¥ 3HaYEHUE MEH03a.

['amerorenes — mporecc 00pa30BaHMS TOJOBBIX KJIETOK Yy JKUBOTHBIX. IloyoBble >kenesbl:
CEMEHHHKH U siMYHuKH. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CriepMaTo30M/1, SIHIEKIeTKa)
— cmnepmaroreHe3 H  oBoreHe3. (OCOOEHHOCTH CTPOCHMs SHWLEKIETOK M  CIIEPMAaTO30UI0B.
Omnonorsopenue. IlapreHorenes.

WnauBuayanbHoe pa3BuTHE (OHTOTEHE3). OMOpHOHalIbHOE pa3ButHe (3MOpHOreHe3). ITambl
SMOpPHUOHAIBHOTO pa3BUTHA y MO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacTpyJsALUs, OPraHOTEHE3.
[MocTomMOproHanpHOE  pa3BUTHE. TUOBI  MOCTIMOPHUOHATBLHOTO  PAa3BUTHS: MPsAMOE, HEMpsMoe
(TmurHOYHOE). BiusiHMe cpeibl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE
YPOACTBA.

Poct u pasButue pacteHuil. OHTOT€HE3 IIBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHH, CTaIuH
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmumpel u cxembl: «DOpMBI pPa3MHOKEHHSI OPTaHU3MOBY», «JIBOIHOE OIIOJOTBOPEHHE Y
IIBETKOBBIX pacTEHUi», «BereraTuBHOEe pa3MHOXKEHHE pacTeHHi», «JleneHue KIeTKu OakTepuii,
«CTpoeHHEe MOJOBBIX KJIETOK», «CTpoeHue XpomocoMmbly, «Kietounslii nukny, «Pemnmukanus JTHK»,
«Muro3s», «Meios», «IIpsmoe n HenpsaMoe pa3BuTuey», «l'aMeToreHe3 y MICKOIUTAIOIINX U YEIIOBEKaY,
«OCHOBHBIE CTaIUN OHTOTECHE3a.



O6opynoBaHue:  MHKPOCKON,  MHKporpenapaTbl  «CrepmaTro3ouabl  MIJIEKOIHUTAIOIIETOY,
«Sinexnerka mtekonuraromero», «KapuoxkuHe3 B KIETKax KOpEIIKa JIyKa», MarHuTHas MOJENb-
anmumkanys «Jlenenue kierkn», moaens JIHK, monens MeradasHoit XpOMOCOMEL.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopnas pabota Ne 3. «HabmroneHne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenaparax.

Jlaboparopuass pabora Ne 4. «M3ydeHWe CTPOCHHSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciiencTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaun reHeTHKH. VMcTopus pa3BUTHS TeHETUKH. Posb HUTOIOTHMU W SMOPHOJIOTHU B
CTaHOBJICHUHM TEHETHKHU. BKian poccHilckMX M 3apyOeXHbIX YYEHBIX B Pa3BUTHE T€HETHUKU. MeToJbI
TeHeTUKU  (TUOPUIIONIOTUYECKUHM, IUTOTEHETHUYECKUN, MOJIEKYIsIpHO-TeHeTndeckuii). OCHOBHBIE
T€HETUYECKHE MOHATUSA. [ eHeThuecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaxX CKpPELIMBAHUM.

3aKOHOMEPHOCTH HAcJel0BaHUsl IPU3HAKOB, ycTaHoBieHHble . Menaenem. MoHorubpuaHoe
CKpelIrBaHue. 3aKOH €IUHO-00pa3us THOPUIOB MEPBOTO MOKoyeHus. [IpaBuio JOMUHHpPOBaHUA. 3aKOH
pacuierieHus npu3HakoB. [ unores3a unctotel ramer. [loHOE 1 HEMOJIHOE TOMUHUPOBAHHUE.

JurubpunHoe ckpemMBanyie. 3aKOH HE3aBUCHMOTO HACJIeI0OBaHUs MPU3HAKOB. L{uTorenernueckue
OCHOBBI ~ JUTHOPUAHOTO  CKpelIMBaHMs.  AHanu3upyromiee  cKpemuBanue.  Vcmonb3oBaHue
AQHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIs ONIPEIETICHHsI TEHOTUIIA OCOOU.

CuemnneHHoe HacieqoBaHue npusHakoB. Pabdora T. Moprana mo cremieHHOMY HaclleZJOBaHUIO
reHoB. Hapymienue cuenieHus reHoB B pe3yIbTaTe KpOCCUHIOBEpPA.

XpOMOCOMHAasI TEOPHUS HACIEACTBEHHOCTH. [ eHeTHYeCKne KapThl.

I'enetuka mnona. XpoOMOCOMHOE ONpeJeNeHHe TMona. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHbI€ ¥ reTeporaMeTHble opranu3Msl. HacnenoBanue npru3HaKoB, CLHEIUIEHHBIX C TIOJIOM.

M3meHunBOCTh. BHIBI M3MEHUYMBOCTH: HEHACIEACTBEHHAs W HacleICTBEHHas. Ponb cpensl B
HEHAaCJIEACTBEHHON N3MEHYUBOCTH. XapakTepucruka MOIM(PUKAITMOHHOM M3MEHYUBOCTH.
Bapunanvonsslii psng M BapuanuoHHas Kpuas. Hopma peaknuum mnpusHaka. KonumdecTBeHHbIE H
Ka4eCTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHas, UiaM reHOTUIIMYECKasi, ©3BMEHUYMBOCTh. KoMOMHATHBHAs U3MEHUMBOCTh. Melio3 u
MOJIOBOM MpPOLECC — OCHOBA KOMOWHATUBHOM W3MEHUMBOCTH. MyTalMOHHAas HW3MEHYUBOCTbD.
Knaccudukanus wyraumii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBbIe. YacToTa M NPUYMHBI MYTalH.
Myrarennsle (QaxkTopbl. 3aKOH TOMOJOIMYECKHMX pSJOB B HacieICTBEHHOH wu3meHunBoctu H. W.
Basuiiosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHYHUBOCTb.

I'enetuka uyenoBeka. Kapuotunm denmoBeka. (OCHOBHBIE METOABI TEHETHMKH  YEJIOBEKa:
reHeaNornYeCKUid, OJM3HELOBBIH, HMUTOICHETHUECKUI, OMOXUMHUYECKUH, MOJEKYJISPHO-TEHETUYECKHUM.
CoBpeMEHHOE ONpEJENIEHNE TEHOTHIA: IOJHOT€HOMHOE CEKBEHHUPOBAHUE, I'€HOTHUIIMPOBAHUE, B TOM
gucie ¢ momompio [11[P-ananm3a. HacinencTtBenHbie 3a001eBaHMS YeI0BEKa: TeHHBIE 00JIe3HU, OOJIE3HHU C
HACJIEJICTBEHHON MpPEAPACOI0KEHHOCThIO, XPOMOCOMHBIE Oosie3HH. CoMaTudyeckue U TeHepaTHBHbIE
mytaiu. CTBOJIOBBIE KJIETKU. [IpHHIMITBI 310pOBOrO 00pasa >KU3HM, AUATHOCTHUKH, MPOPHUIAKTUKH U
JIeYCHHs TEHETUYECKUX Oosie3Held. MeauKo-TeHeTHYeCKOe KOHCYIbTHPOBAHNE. 3HAUEHUE METUIIMHCKOM
TeHETUKH B MPEAOTBPAICHNH U JICUEHUH FeHETUYECKUX 3a00JIeBaHH YesloBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodees-Pecorckuii,
H. 1. BaBunos.



TabGmuupl 1 cxembl: «MOHOTHOPUAHOE CKPELIMBAHUE U €0 LIUTOT€HETHYECKas OCHOBA», «3aKOH
paciienieHusT M €ro IUTOIEHETHYECKass OCHOBa», «3aKOH YHCTOTHI Tramer», «JurubpuaHoe
cKkpemuBanue», «Llutomornueckue 0CHOBBI AUTMOPUIHOTO CKpelBaHus», «Meilo3y, «Bzaumozeiicraue
aJUICNIbHBIX TI'€HOB», «['eHeTHYecKkue KapThl PAacTEHUM, KUBOTHBIX W 4YEJIOBEKa», «l'eHeTuka moian,
«3aKOHOMEPHOCTH HAacCJIEOBaHMs, CLEIUICHHOIO ¢ IO0J0M», «KapnoTumbl 4YenoBeka M KHBOTHBIX»,
«Buger m3meHumBocTH», «MoaudukanoHHas W3MEHUMBOCTh», «HacnemoBanue pesyc-hakropay,
«"eHeruka rpynn KkpoBu», «MyTallMOHHAsE U3MEHYUBOCTDY.

OOGopynoBanue:  Mojenu-anmiukanuu  «MoHoruOpugHoe — ckpeuBaHue»,  «HemosHoe
JOMUHUpOBaHuEe», «JlurubpunHoe ckpeuuBaHue», «llepekpéct XpoMocoM», MHMKpPOCKOI |
MuKponpenapat «Jpo3oduna» (Hopma, myTanuu GOpMbI KPBUIbEB U OKpAacKH Tena), repbapuii «I opox
IIOCEBHOM».

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaGopatopHass pabota Ne 5. «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U JUTHOPUIAHOTO
CKpEIMBAHUS Y IpO30(UIIbI HA TOTOBBIX MUKpOIPENapaTaxy.

Jlaboparopuass pabora No 6. «/M3yueHne MOAM(PUKAIMOHHON HW3MEHYMBOCTH, ITOCTPOCHHE
BapHaLlMOHHOTO psiZia U BapUAllMOHHOW KPUBOI».

JlaGopatopHas pabota Ne 7. «AHanu3 MyTauuii y Apo30(huibl Ha TOTOBBIX MUKpOIpenapaTax.

[TpakTuyeckas padora Ne 2. «CocTaBieHHE U aHATH3 POJIOCIOBHBIX YEJIOBEKay.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuus Kak HayKa ¥ Ipolecc. 3apoKIeHUE celeKunu U nomectukanus. Yuenue H. 1. Basunosa
0 IEHTpax TMPOUCXOXKJEHUS U MHOrooOpasusi KyJbTYpHBIX pacTeHuil. LIeHTpbl NpoUCXOXKICHUS
JIOMAIITHUX KUBOTHBIX. COPT, MOPOa, IITAMM.

CoBpeMeHHbIE METO/IbI CEeIeKIMU. MaccoBbIi 1 MHAUBUyalbHBI OTOOPHI B CEJIEKIIMHM PACTEHUH U
KHUBOTHBIX. OIleHKa 3KcTepbepa. BIU3KOPOACTBEHHOE CKpelMBaHuWE — WHOpUIUHT. Yucras JIUHMA.
CkpemnBanue 4HMCTHIX JUHMHA. ['erepos3uc, mnm rubpuHas cuia. HepoacTBeHHOe CKpelIMBaHHE —
ayropunuur. OtnanéHHas ruOpuauzanus U e€ ycnexu. VCKyCcCTBEHHBIM MyTareHe3 M IOJIyueHHue
MOJIMIUIOUOB. JJOCTHKEHMS CEJIEKIMN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bruorexHonoruss Kak oOTpacib INpOU3BOACTBA. ['€HHas WHXKEHepus. OTanbl  CO3JAHUA
pexomOuHanTHOM JIHK u TpaHcrennsix opranm3moB. Kierounas unkeHepus. KierouHble KyIbTypbl.
MHuKpOKIOHAIBHOE pa3MHOXKEHUE pacTeHuN. KionmnpoBanue BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKoJoTM4yeckue U 3Tthyeckue npodnembl. MO — renerndecku
MOJU(HUIMPOBAHHBIE OPTAHU3MBI.

JemoHcTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypums, I'. JI. Kapnieuenko, M. ®@. IBaHOB.

Tabmuupl u cxembl: KapTa «LIeHTpbI MPOUCXOXKAEHHUS U MHOT000pa3usi KyJIbTYPHBIX PacTEHUI»,
«[Toponpl HOMaIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHHit», «OTnanéHHas TuOpuUIU3aIus»,
«Pabotel akagemuka M. ®. MBanoBa», «llomummonaus», «OO0BeKTHl OHOTEXHONOrUNM», «KieTouHble
KYJbTYpbI U KJIOHUPOBaHHE», «KOHCTpyHMpOBaHKE U MIEPEHOC TE€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOAOB M KOPHEIUIOAOB JAUKUX (OPM U KYJIBTYPHBIX COPTOB PacTEHUI,
rep6apuii «CenbCKoX03HCTBEHHbBIE PACTECHHSI.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

OKcKkypcusi«OCHOBHBIE METOJbl M JIOCTUKEHHS CEJNCKIUM pacTeHUl M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYIO ()epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIJIMYHOE XO35ICTBO,
71a00paTOPUIO arPOYHUBEPCUTETA MITH HAYYHOT'O IICHTPA)».

11 KUIIACC



Tema 1. IBoIIOIIHOHHASA OMOJIOTHSL.

[Tpennocbuiku BO3HUKHOBEHHS 3BOJIOLMOHHON TEOpUU. DBOJIIOLIMOHHAS TEOpHUsl U €€ MECTO B
O6uosiornu. BiusHue 5BOIIOMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYIHX HAYK.

CupgerenbcrtBa 3Bomonuu. [laneoHTonornyeckue: MOCIENOBATEIBHOCTh IOSBICHUS BHIOB B
NaJICOHTOJIOTHYECKOM JIETOMUCH, TepexoqHble (opmbl. bruoreorpadudeckue: cXoacTBO U pasnuune ayn
U (JIOp MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M  pa3inuusg SMOPUOHOB Ppa3HbIX BHJIOB ITO3BOHOYHBIX.
CpaBHMTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, AHAJOTUYHbIE, PYJUMEHTApPHbIC OpPIraHbl, ATaBU3MBI.
MounekynsipHO-OMOXUMUYECKUE:  CXOJACTBO  MEXAaHHW3MOB  HACJIEACTBEHHOCTM U OCHOBHBIX
METa0O0JIMUECKUX MyTEH Y BCEX OPraHU3MOB.

OpomonunonHas Teopuss Y. JapBunHa. [Ipennochliku BO3HMKHOBEHUS JapBHHM3Ma. [IBIDKyIue
CHJIBl 3BOJIOLMM BUAOB 1O JlapBuHY (M30BITOYHOE DPAa3MHOKEHHE IPU OrPAHUYEHHOCTH PECYpPCOB,
HeomnpeaenéHHas N3MEHYUBOCTb, 00pb0a 3a CyIEeCTBOBAaHHE, ECTECTBEHHBII O0TOOD).

Cunrerndeckast Teopus Bostonnu (CTI) u e€ 0CHOBHBIE TTOJIOKEHUSI.

Muxkpossoronus. [lomynsanus kak e1MHULA BUAA U SBOJIIOLIUH.

JBwxymme cuibl ((pakTopbl) HBOJIOLNUM BUAOB B Ipupoje. MyTalMOHHBIM mporecc H
KOMOWHATHBHASI U3MEHUUBOCTE. [loMysanoHHbIe BOJHBI U peiid reHoB. V3omsanus 1 MUTparms.

EcrecTBenHbI 0TOOp — Hampasisromuil paktop BoroHH. @OpMBI €CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yabTaT 3BotoLuH. [lpumepsl mnpucrnocobieHui y
OpraHu3MoB. ApoMop(O3bl ¥ UIHO-aJaNTaLUH.

Bun u Bunoo6pazoanue. Kputepun Buga. OcHoBHBIE (POPMBI BUI000pa30BaHus: reorpaduieckoe,
9KOJIOTMYECKOE.

MakposBomoniust.  @Dopmbl  3BoMOLMHU:  (puUIeTHYECKas, JWBEpPreHTHas, KOHBEpreHTHas,
napaniensHas. HeoGpaTumMocTh 3BoIOLNH.

[IpoucxoxaeHne OT HecHelUaln3UpOBaHHBIX MpeakoB. [Iporpeccupyromas crenuain3amnms.
AnanTuBHas paguays.

JdemoHcTpaumnu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, O©.
Mronnep, A. H. Cesepuios.

Tabmunpel 1 cxembl: «Pa3BUTHE OpraHMYECKOro MHpa Ha 3emie», «3apOoAbIlH TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «PopMbl OOpbObl 3a cyllecTBOBaHUE», «EcTecTBeHHBI 0TOOP»,
«MHoroo0Opa3ue  cOpTOB  pacTeHMil», «MHorooOpasue MOpOJ  KUBOTHBIX»,  «llomymsumy,
«MyTalMoHHas HM3MEHYMBOCTHY», «Apomopdoss», «Mauoamantauum», «OOmas aereHepanus»,
«/IBmwxymme cunbl sBomonnny, «Kapra-cxema mapmipyra myremectBus Y. Jlapsunay, «boppba 3a
cymecTBoBaHue», «lIpucrnocobneHHocTs  opraHu3MoBy, «l'eorpaduyeckoe  BUA00Opa30BaHUE,
«DKOJIOTHUECKOE BUA000PA30BAHUE.

Ob6opynoBaHue: KOJUIEKIIMS HACEKOMBIX C pa3IMYHBIMU TUIIAMU OKpPAcKH, HAOOp IJIOJOB U CEMSH,
kosutekuus «[IpuMepsl 3alMTHBIX MPHUCIOCOOTIEHUH y KUBOTHBIX», MOJAENb «OCHOBHBIE HAaNpaBlICHUS
3BOJIIOLIMMY, 00bEMHAsA MOieTb «CTPOEHHE FOJIOBHOT'O MO3Ta MMO3BOHOYHBIX .

Buoreorpaduyeckas kapta mupa, KOeKus «DOpMbl COXPAaHHOCTH HCKOMAEMBIX >KUBOTHBIX U
pacreHui», wmognenb ammnukanus «llepekpéct xpoMmocom», BiaxHble Ipenaparel  «PasBurne
HacekoMoroy, «Pa3Butue JIArymku», Mukpomnpenapar «/Iposzodunay» (Hopma, MyTraiuu (GopMbl KpblIbeB
Y OKpacCKH Teja).

JlabopaTopHble U NIpaKkTHYeCKHe PadoThI:

JlaGopatopHnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.



JlaGopaTopnast pabora Ne 2. «Onucanue NMPUCITOCOOICHHOCTH OpPTraHW3Ma U €€ OTHOCHTEIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KM3HU HA 3emJie.

JloHayuyHble IpeICTABICHHS O 3apOKIACHUH XKU3HU. HayuHble runoTe3sl BOSHUKHOBEHMS KU3HU Ha
3emJie: abHoOreHe3 U MaHcnepMus. XuMudeckas HBOIIoLHsI. AOMOTeHHBIM CUHTE3 OPraHuYeCKUX BEIECTB
U3 HEOPraHMYECKUX. DKCIEPUMEHTAILHOE MOJATBEPKICHUE XUMUYECKON 3Botonuu. HavanbHble sTansl
Oouonornyeckoit spomonuu. l'mnoreza PHK-mmpa. ®opmupoBanue MeMOpaHHBIX CTPYKTyp U
BO3HMKHOBEHHE MpPOTOKIETKHU. [lepBble kineTkn M ux 3Boaouus. POpMHPOBAHHE OCHOBHBIX TIPYII
JKUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie o 3pam u nepuonam. Karapxei. Apxeiickas U MpoTepo30McKas Ipbl.
[Taneosoiickass 3pa u e TmepuOAbl: KEMOPHICKWH, OPIOBUKCKHA, CHIYPUUCKHHA, JICBOHCKHM,
KaMEHHOYTOJIbHBIN, [IEPMCKHM.

Me3o30lcKast 3pa U €€ IEPUObl: TPUACOBBIN, FOPCKUW, METOBOM.

Kaiino3olickas 3pa 1 €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIN.

XapakTepucTuka KiauMara M TeO0JOrM4ecKuX mporeccoB. (OCHOBHBIE 3Talbl  3BOJIIOLMU
pPacTUTEIBLHOTO M >KMBOTHOTO MUpPa. ApoMopdo3bl y pacTeHUN U KUBOTHBIX. llosiBIeHue, pacuBer u
BBIMUPaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro Myupa Kak OTpa)keHue 3BOJIIOLMU. OCHOBHBIE CHUCTEMATHUYECKHUE TPYIIIIBI
OpraHU3MOB.

OBOJIIOLMS YeJIOBEKa. AHTPOINOJIOrus Kak Hayka. Pa3BuTHe NpencTaBlIeHUM O MPOUCXOKACHUHU
yenoBeka. MeTonpl M3ydeHus aHTponoreHe3a. CXOACTBa M pas3jiMuMs 4YeJOBEKA M )KMBOTHBIX.
CucremaTueckoe MoJ0KEHUE YeI0BeKa.

JBuxymue cunbl (dakTtopbl) aHTponoreHe3a. HacnencTtBeHHass M3MEHUYMBOCTh U €CTECTBEHHBIM
o160p. OO1IEeCTBEHHBINH 00pa3 KU3HU, U3TOTOBIEHUE OPYUI TPy, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaZMM M BETBM JBOJIOLUM YEJIOBEKAa: aBCTpalonuTeku, Yenosek ymensiil, Yenosek
npsaMoxoammi, YenoBek HeaHIepTanbCKul, YenoBek pa3yMHbId. HaXogku HMCKOIAeMBIX OCTaTKOB,
BpeMsI CYIIECTBOBaHUs, 00JIACTh pacipocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHSL.

Yenoseueckue packl. OCHOBHbIE OOJbIINME pachl: €BpoNeoM]Has (eBpas3uiickas), Herpo-
aBCTpaJOU IHAA (7xBaTOpHANbHAS), MOHTOJIOMIHAS (a3maTcko-aMepHuKaHCKas). YepThl
IPUCTIOCOOTEHHOCTH TPEACTaBUTEIEH YEeNOBEYECKMX pac K YCIOBHSM CYIIeCTBOBaHMA. EauHCTBO
yenoBevyeckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [lactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. lapsus.

Tabmumpl u cxembl: «Bo3HukHOBeHHEe CONHEYHOW CHCTEMBI», «Pa3BUTHE OPraHMYECKOTO MHpPay,
«PacturenbHas kierka», «KuBoTHas kieTka», «lIpokapumornyeckas kierkay, «CoBpeMeHHasl cucTeMa
OpPraHu4ecKoro Mupay», «CpaBHEHHE aHATOMHUYECKHX YepT CTPOCHHUS UEIOBEKa U UEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTMUECKUX HAXOJOK MPEIKOB COBPEMEHHOI'O YeJIOBEKay,
«/IpeBHenmue moan», «pesaue moan», «IlepBbie COBpeMEHHBIE JTIOAN», «UeI0BEYECKUE paChD».

O6opynoBanue: Mynsku «lIpoucxoxaenue yenoBeka» (OIOCThI aBCTPAJIONUTEKA, TUTEKAHTPOIA,
HeaHJepTallblla, KPOMAaHBOHIIA), CIENKN WM M300paXeHUs1 KAaMEHHBIX OpYyAUN MepBOOBITHOTO YeloBeKa
(kaMHHU-YOMIIEPHI, pyOmIIa, ckpebiia), TeOXPOHOJIIOTHYECKasi Tabnua, KouteKuus «PopMbl COXpPaHHOCTH
MCKOITA€MBbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

[Tpaktuyeckas pabora Ne 1. «/3yueHHe HCKOMAEMBIX OCTATKOB pPACTEHHH W JKUBOTHBIX B
KOJUICKIIUSAX Y.



DKCKypcusi «DBOJIIOIUS  OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYYHBIM WU
KpaeBeIUECKU My3eil).

Tema 3. OpranusMsbl U OKpYKaloIas cpeaa.

OKonorus Kak Hayka. 3aJadd M pa3feibl dKOJOTMU. MeToIbl HKOJOTMYECKUX MCCIIENOBaHUM.
DKOJIOrH4eckoe MUPOBO33pEHHE COBPEMEHHOT'O YeJIOBEKa.

Cpenpbl 0OuTaHUs OPraHU3MOB: BOJHAsI, HA3EMHO-BO3/1YIIHAs, IOYBEHHAs, BHYTPUOPTaHU3MEHHAS.

Okonorudeckue  ¢akropel. Kimaccudukamuss  3KOIOTHYECKUX  (PaKTOPOB:  aOMOTHYECKUE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JleHCTBUE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbuoTtnueckue (akTopbl: CBET, TeMIleparypa, BiaxHocTb. dotomepuoausm. Ilpucnocobienus
OpPraHU3MOB K JIeHCTBHIO abnoTHYECKUX (hakTOpoB. bruomornueckue puTMel.

buotnueckue ¢axTopsl. Buapl OMOTHUECKMX B3aMMOACUCTBHUI: KOHKYPEHIUS, XWIIHUYECTBO,
cumOuo3 u ero ¢Qopmel. IlapazuTusm, Koomepauus, MyTyaJlu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO,
HaxJeOHMYECTBO). AMEHCalu3M, HelTpanu3M. 3HaueHue OMOTMYECKUX B3aUMOIECUCTBUI A
CYIIECTBOBaHMs OPraHU3MOB B IPUPOJIHBIX COOOILIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKHU Monyasiuuu. OCHOBHbBIE MOKA3aTelu MONYJISLUU: YUCIEHHOCTD,
IUIOTHOCTb, POXKJIAEMOCTb, CMEPTHOCTh, MPUPOCT, MUTpanus. JJMHaMUKa YUCIEHHOCTH MONYJISIIUU U €
peryJssus.

JdemMoHcTpaumMu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmuubl u cxembl: kapra «lIpuponnbie 30HBI 3emim», «Cpelnpl OOMTAaHUS OPraHU3MOBY,
«Doronepuoausm», «llonmymsiuun», «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH MOMYJISAIMU HH(Y30pUu-
TyQenbkuny, «llumessle nenm».

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopatopHass pabora Ne 3. «Mopdoaoruueckue 0coOOEHHOCTH pPACTEHMH M3 pPa3HbIX MECT
0oOUTaHUSY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCa.

[Tpaktuueckas padota Ne 2. «[1oacuéT MIOTHOCTH MOMYJSIIUNA pa3HBIX BUOB PACTCHUIN.

Tema 4. CooO1mecTBa M IKOJIOTHYECKHE CHCTEMBI.

CoobmecTBO OpraHu3sMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBas, MPOCTPAHCTBEHHas,
Tpouueckas (nuieasi). Buabi-nomuHanTsl. CBSI3U B OUOIIEHO3E.

Okonoruyeckue cucrteMbl (3kocucteMbl). Ilonstme 00 skocuctemMe U OHOreoLEHO3E.
@DYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, penyleHThl. Kpyrosopor
BEIIECTB M TOTOK 3HEPruM B 3kocucreMe. Tpoduyeckue (muieBble) YpOBHU 3KocuUcTeMbl. [luieBbie
nenu u cetd. OCHOBHbBIE NOKAa3aTeNIN 3KOCUCTEMBI: OMomacca, MPOAYKIHUsA. DKOJIOTUYECKUE MTUPAMUIBI:
NPOAYKIMH, YUCIEHHOCTH, Onomacchl. CBOMCTBA AKOCUCTEM: YCTONYHUBOCTh, CAMOPETYJISIUS, Pa3BUTHE.
Cykueccusi.

[IpuponHble  3KOCHCTEMBI. OJKOCHUCTEMBI 03€p M peK. OKOCUCTEMA XBOMHOIO WM
HIMPOKOJIMCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE  AKOCHUCTEMBI.  ATPO’KOCHUCTEMBI.  YpOoskocuctembl. buonormueckoe u
XO03s5ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

Buopaznoobpazue kak ¢aktop ycToHuMBOCTH dKocucteM. CoxpaHeHue OHOJIOTHUECKOTO
pazHooOpa3us Ha 3emiie.

VYuenune B. U. Bepnaackoro o 6mochepe. I'panunpl, coctaB u cTpykrypa Omocdepsl. Kupoe
BemecTBO U ero ¢ynknuu. OcoGeHHOCTH Ouocdepbl Kak r00anbHOM 3KOCHUCTeMBL. JlMHaMudeckoe
paBHOBecHe U 00paTHast CBsA3b B Onocdepe.



KpyroBopotsl BelecTB 1 OMOr€OXMMHUYECKUE LIUKIIBI JIEMEHTOB (yriiepoja, a30Ta). 30HaIbHOCTb
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuectBo B Omochepe 3emim. AHTpOINOTEHHbIE W3MEHEHHs B Ouocdepe. [mobanbHbIe
9KOJIOTUYECKHE TIPOOTIEMBI.

CocymecTBoBaHue mnpupoabl M denoBedecTBa. CoxpaHeHHe OHMOpazHOOOpa3usi Kak OCHOBA
ycroitunBoctd Ouocgepsl. OCHOBa palMOHAILHOTO YIPABICHHUS NPUPOAHBIMU pecypcaMu M HX
UCIIOJIb30BaHue. JlocTrykeHust OMOIOrUM U OXpaHa IPUPO/IBIL.

JdemMoHcTpaumMu:

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

Tabmuubr u cxembl: «[lumeBbie nenu», «buomeHo3: cocraB U CTpyKTypay, «lIpuponansie
coobmiectBay, «llenu nmuTaHusy», «Kojoruyeckas nupamuaay, «bmochepa m yenmorek», «IkocucreMa
IIMPOKOJIMCTBEHHOIO Jeca», «JKocucTemMa XBOWHOro Jeca», «buoneHo3 BoJgoéMay, «ArpoLeHO3»,
«[IpuMepHbIE aHTPONOIE€HHbIE BO3JEHCTBUS Ha HpPUPOAY», «BaxkHellne HCTOYHHUKU 3arpsi3HEHMS
BO3/yXa M TPYHTOBBIX BOJ», «IlouBa — BaxkHelIast cocTaBisitomas onocdeprn», «PakTopsl Aerpaganuu
nouB», «llapHuKoBbIil dpdexT», «DakTopbl pPagHMOAKTUBHOTO 3arpsisHeHuss Ouochepsr», «OoOmas
CTpyKTypa Ouocdepnl», «PacmpocTpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH OUOCHEPHI»,
«Kpyrosopot yriepona B 6uochepe», «KpyroBopot a3zota B Ipupoze».

Ob6opynoBanue: Mojaenb-amuIMKanus «TunuaHele OMOLEHO3B», TepOapuii  «PacTuTenbHbIE
cool1ecTBa», Kowiekuuu «buoreHos», «Bpeautenun BaxHEHIINX CEIbCKOXO3SIMCTBEHHBIX KYIbTYpPY,
repObapuy U KOJUICKIUHM PACTEHUH M KUBOTHBIX, NMPUHAUIEKAIIUE K Pa3HBIM 3KOJOIMUECKUM IpyIIam
onHoro Buna, Kpacnas kuura Poccuiickoit @eneparuu, U300pakeHnss OXpaHIEMbIX BUAOB pacTeHUH U
KUBOTHBIX.



I[TNTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOTPAMMBI 110 BUOJIOI'MHW HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

Cormacao ®I'OC COO, ycTtaHaBIMBarOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYJarOIIMMUCS
IPOrpaMM CpeHEro 00IIero 00pa3oBaHus: TMYHOCTHBIM, METAIIPEAMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType JTUYHOCTHBIX PE3YyJIbTATOB OCBOCHHUs NpeAMeTa «bHOIOrus» BBIIEICHBI CIECAYIOIINE
COCTaBJIAIOLIME: OCO3HAHUE O0YYarOIMMUCS POCCUHCKOM Ipa’kAaHCKON MJIEHTUYHOCTH — FOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOIPEENICHUIO, HATMYME MOTUBALMU K OOYy4EHUIO0 OHUOJIOTUH,
IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH H
UCTOPUYECKHUX TPATULMHA pa3BUTUSA OMOJIOIMUYECKOI0 3HaHUS, FTOTOBHOCTh M CLIOCOOHOCTh 0OyUaroIIUXCs
PYKOBOACTBOBATbCA B CBOEH JEATEIBHOCTU LIEHHOCTHO-CMBICIOBBIMU YCTaHOBKAMH, IPUCYIIMMHU
cucreMe OHOJOTHMYECKOTo OOpa30BaHMs, HAJIMYHME OSKOJOTMYECKOTO TMPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHbBIE TIAHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHMs MpeaMera «buosorus» nocTuraroTcs B €JUHCTBE y4eOHOM U
BOCIIMTATEIbHON JEATEIBHOCTH B COOTBETCTBUU € TPAJULMOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMH,
UCTOPUYECKUMH M JYXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH, IPUHATHIMM B OOILECTBE IpaBWIaMU HU
HOpPMaMH{ TOBEJCHHSI W CHOCOOCTBYIOT HpOIlECCaM CaMOIIO3HAHUS, CAMOBOCIHMTAHUS M CaMOPa3BUTHS,
pa3BUTHs BHYTPEHHEH IO3ULUU JIMYHOCTH, NAaTPUOTU3MA, YBAXEHUS K 3aKOHY U IPABONOPSAAKY,
YeJIOBEKY Tpy/la U CTapIIeMy ITOKOJCHHIO, B3aUMHOIO YBAXKEHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY
HacleIu M TPaJuLUsAM MHOTOHAallMOHAIbHOrO Hapona Poccuiickon ®enepanuu, OpuUpoae U
OKpY>Karollen cpene.

JInuHOCTHBIE pE3yNbTaThl OCBOEHHs YydeOHoro mnpenmera «buOTOTUS» JODKHBI OTpa)xkaTb
TOTOBHOCTb U CIIOCOOHOCTH 00YYaOLINXCSl PYKOBOACTBOBATHCS CHOPMUPOBAHHOIN BHYTpEHHEH MO3UIIMEH
JUYHOCTH, CHCTEMOH  LIEHHOCTHBIX  OpPHEHTALMH, TO3UTUBHBIX  BHYTPEHHHMX  YOEKICHHI,
COOTBETCTBYIOIIMX TPAAMIMOHHBIM IEHHOCTSM pPOCCHUICKOTO OOIIECTBa, pACHIMPEHUE >KU3HEHHOIO
ONbITa M ONBITA JAEATEIBHOCTH B IPOLECCE pEAM3allMM OCHOBHBIX HAIPABIECHUHM BOCIHUTATEIbHOU
JESATEIIBHOCTH, B TOM YHUCIIE B YACTH:

1)rpasxkaaHckoro BOCIMTaHUSA:

c(OpMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH O0YyYaromerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBA;

0CO3HAHHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA U MPABOTIOPS/IKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH JIEATENTLHOCTH MPH CO3JJaHUN y4EOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX M MO3HABATEIbHBIX 3a/1a4, BHIOJHEHUN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTBH OMPENENATh COOCTBEHHYIO IMO3UIIHMI0O MO OTHOILIEHUIO K SIBJICHHSIM COBPEMEHHOM
KHU3HU U OOBSCHATH €€;

YMEHHUE YYUTHIBATh B CBOMX JEHCTBUAX HEOOXOJUMOCTh KOHCTPYKTHMBHOI'O B3aMMOJIEHCTBHS
JIOJIeH ¢ pa3HBIMU YOEXKACHUSIMH, KYJIbTYPHBIMH LIEHHOCTSIMU U COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTb K COTPYJHHUYECTBY B IPOLIECCE COBMECTHOTO BBIIIOJHEHUS YUE€OHBIX, I03HABATEIBHBIX
U HCCIICZIOBATENLCKUX 3ajlay, YBaKUTEIBHOTO OTHOLICHHWS K MHEHHUIO ONIOHEHTOB MpPHU OOCYXICHHH
CTIIOPHBIX BONPOCOB OMOJIOTHYECKOTO COJACPKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOU NEATCIBHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:



c(hOpMHUPOBAHHOCTh POCCUHCKOM IPa’KIAHCKOW MICHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K CBOEMY
Hapoady, YyBCTBAa OTBETCTBEHHOCTHU mnepea PoauHoM, roprocTu 3a CBOM Kpal, cBOr PonuHy, CBOM S3bIK U
KYJIbTYpY, IPOILIOE U HACTOSIIEe MHOTOHAIIMOHATBLHOTO Hapoia Poccuu;

LEHHOCTHOE OTHOLIEHWE K IPUPOJHOMY HACIEIUIO WU MNaMSATHUKAM IPUPOIbL, TOCTUKEHUSAM
Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIA] POCCHMCKMX YUYEHBIX B CTAaHOBIICHHE W pa3BUTHE OHWOJIOTHH,
MOHUMaHUs 3Ha4Y€HHUs] OMOJIOTHMU B MO3HAHUM 3aKOHOB IPHUPOBI, B KU3HHU UYEJIOBEKAa U COBPEMEHHOTO
00111eCTBA;

uzeiHas yoexaEHHOCTh, TOTOBHOCTb K CIY>KE€HUIO U 3ammre OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEN POCCUKCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OLIGHMBATh CUTYAIlMI0O W TNPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POJUTENSAM, CO3JAaHUI0O CEMbUM HAa OCHOBE OCO3HAHHOIO
MPUHSATHUS LEHHOCTEN CEMEUHOM )KU3HU B COOTBETCTBUU C TPaAULMAMHU HapoaoB Poccuu;

4) 3cTeTMYECKOr0 BOCTIMTAHMSL:

ACTETHYECKOE OTHOILIEHHE K MHpPY, BKIIOYAs OSCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHI;

MMOHUMaHNE YMOITMOHAIBHOTO BO3JCHCTBUS KUBOM IPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHHE MPOSBILITH KadyecTBa
TBOPYECKOM JINYHOCTH;

5) ¢usnueckoro BocnuTaHus, (GOpMHMPOBAHMA KYJHTYPbl 310POBbSi M 3MOIHOHAJIBHOIO
Os1aronosyqusi:

MOHUMAaHWE M pealu3alus 370poBOro U Oe3omacHoro oOpa3a JKU3HU (3I0POBOE TMHUTAHUE,
COONIOZICHNE THUTMEHWYECKHX TIPaBHJI M HOPM, COaTaHCHUPOBAHHBIM pPEKUM 3aHATUH U OTABIXA,
perynspHas Qu3ndeckas aKTUBHOCTbH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMaHWE IIEHHOCTH TPaBWUJ WHAWBHAYAJIHHOTO M KOJUICKTHBHOTO OE€30MaCcHOTO TOBEICHHS B
CUTYAIUSAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE MOCIEJCTBUI 1 HETPUSTHUS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aIKOT0JIsI, HAPKOTHUKOB,
KYpEHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPYI0TIO0HE;

FOTOBHOCTh K AKTHUBHOM JE€ATEIbHOCTH TEXHOJOTMYECKOM W COLMAIbHOM HAalpaBIEHHOCTH,
CIOCOOHOCTH MHUITMUPOBATH, TUIAHUPOBATh U CAMOCTOSTEIILHO BHITIOJHITH TAKYIO IESITEIIbHOCTD;

WHTEpPEC K pasIuyHbiM cdepam TpodecCHOHATBHON JesSTENhHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp OyayIieli mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTH U CIOCOOHOCTH K 00OPa30BaHUIO  CaMOOOPa30BAHUIO HA IPOTSHKCHUH BCEH KHU3HU;

7) 3K0JI0THYECKOr0 BOCTIMTAHMSI:

9KOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K MPUPOJAE KaK MCTOYHUKY >KM3HH Ha 3eMiie, OCHOBE
€€ CylIeCTBOBaHUS;

MOBBIIICHUE YPOBHS SKOJIOTHYECKON KYJIBTYpPhI: IPHUOOPETEHHUE OMBITA IIIAHUPOBAHUS TTOCTYIIKOB H
OLICHKH UX BO3MOXHBIX MOCJIEICTBUN JIJIS1 OKPYXKAIOILEH CPENIbL;



OCO3HaHHUE T1100aJIbHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CHOCOOHOCTh HCIIONIB30BaTh MPHOOpETaeMble NMPU H3YyYCHWH OHMOJIOTMU 3HAHUS U YMEHHUS NpU
pemeHnn MpoOJieM, CBA3aHHBIX C palMOHAIBHBIM IPUPOAOINOIH30BAHUEM (COONIOJICHHE MPABUI
MOBEJICHUs B MPHUPOJE, HAIMPABICHHBIX HA COXPAaHEHHWE DPABHOBECUS B SKOCUCTEMAaxX, OXPaHy BHUIOB,
JKOCHUCTEM, Onochepsl);

AKTUBHOE HEINPUATHE JEHCTBUN, NPUHOCSALIMX BPEIl OKPYKAKOLIEH NPUPOJHOU CpEAE, YMEHHUE
IIPOrHO3MPOBATh HEOJArONPUSTHBIE HKOJIOTMYECKUE IOCIEACTBUS HPEIIPUHUMAEMbIX JEUCTBUN U
peoTBpalIaTh UX;

HAJIMYUE Pa3BUTOTO IKOJIOTUYECKOTO MBIIUICHHUS, SKOJIOTHYECKON KYIbTYpPBI, OMbITA JESATEIbHOCTH
DKOJIOTMYECKON  HAIpaBJIE€HHOCTH, YMEHMsS  PYKOBOJACTBOBAaTbCi MMM B I103HABATEIbHOM,
KOMMYHHUKaTUBHOW M COLMAIbHOM IPAKTHUKE, TOTOBHOCTU K yYacTHIO B NPAKTUYECKOM AEATEIbHOCTH
9KOJIOTHYECKON HANpaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOILLIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKU
U OOLIECTBEHHON IMPAKTUKU, OCHOBAHHOTO Ha JUAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJIUKYJIbTYPHOM MHUDE;

COBEPIICHCTBOBAHUE S3bIKOBOM M UYHUTATEIbCKOW KYIBTYphI KaK CPEACTBA B3aUMOJCHCTBUS MEXKIY
JIOJIbMU U ITO3HAHUS MUPA;

NOHMMaHUE CHeU(PUKH OWOJIOTMM KaKk HayKd, OCO3HaHHs e€ poiaud B (HOPMUPOBAHHU
palMOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3AAHUU LIEJIOCTHOTO MPEJCTaBICHUS 00 OKpYKalolleM MHUpe
KaK O eIMHCTBE MPHUPOJIbl, YEJIOBEKA U OOIIEeCTBa, B TO3HAHUY MPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHUH
po0JieM COXpaHEHUsI IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OWOJIOTUU I COBPEMEHHOM LMBHIM3ALMU: 00€CledYeHNus] HOBOTO
YPOBHSI pa3BUTUS MEIUIMHBI, CO3JaHHWE MEPCHEKTHBHBIX OHOTEXHOJOIHH, CHOCOOHBIX pellaTh
pecypcHbIe POOJIeMBbl Pa3BUTHS UEIOBEUECTBA, MOMCKA IMyTeH BBIXO/AA U3 III00ATBHBIX SKOJIOTHYECKHX
npobsieM u obecrieueHus mepexoja K YCTOWYMBOMY pAa3BUTHIO, PAlMOHAIBHOMY MCIIOIb30BAHUIO
IPUPOJIHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTaH/IaPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJY4YEHUM OWOJOTMYECKUMX 3HAHUI B MLEISIX MOBBILIEHUS OOIIeH
KYJBTYpBbl, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTaBHOM 4acTU (YHKIMOHAIBbHON I'pPaMOTHOCTH
obOyJaronuxcs, GOpMHUPYEMON MPU U3yUYEHUU OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METO/OB MO3HAHMSI, UCTIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH
UCIMOJIb30BaTh TOJy4YaeMble 3HAHUS /S aHajdu3a M OOBACHEHMs SBICHHHA OKpY)KAIOLIero MHpa H
OPOUCXOJAIINUX B HEM HM3MEHEHUH, YMEHME JeslaTh OOOCHOBAHHBIC 3aKJIIOUEHHsS] Ha OCHOBE HAyUYHBIX
($akTOB M UMEIOIINXCS TaHHBIX C LIEJBIO MOJIy4YeHHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ui pelieHusl mpolOiieM B
pEAIBHBIX KU3HEHHBIX CUTYalMsIX;

OCO3HAaHHWE IIEHHOCTH HAY4YHOH JEATEIBHOCTH, TOTOBHOCTb OCYILECTBIATh IPOEKTHYIO W
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 0Opa30BaHUIO U CaMOOOpa30BaHHIO, K aKTUBHOMY
MOJIYYEHUIO HOBBIX 3HAHUH 10 OMOJIOTUU B COOTBETCTBHH C KU3HEHHBIMHU ITOTPEOHOCTAMMU.

METAINPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysnbTaThl OCBOEHUs ydeOHOro nmpeamera «bruosorusy BKIOYAIOT: 3HAaYUMBbIE
s (GOPMHUPOBAHUA  MHUPOBO33PEHHUS  OOYYAIOMIUXCA MEKIUCUUIUIMHAPHBIE  (MEXIpPEAMETHBIE)
oOIIeHayYHbIC TIOHATHS, OTPAXKAIOIIUE IETIOCTHOCTh HAYYHOH KapTUHBI MUpAa U CIEHU(PHUKY METOJOB



MO3HAHMS, MCIIONb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, SHEPTHUs, SBIEHUE, MPOIECC, CUCTEMA,
HAY4HbIH (DaKT, TPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIeJ0BaHHE, HaOIroaeHuE,
U3MEpeHue, OKCIEPUMEHT U JApPYrux), YHHBepcajlbHble y4yeOHbIe JeicTBUs (TO3HABATEIbHBIE,
KOMMYHHUKaTHBHbBIE, PETYISTUBHBIE), oOecrieunBaomue GopMupoBanue QyHKIMOHAIBHON IPaMOTHOCTH
U COLIMAJBHOW KOMIIETEHIIMH OO0Yy4aromuxcs, CHOCOOHOCTh OOydaroluXcCsl HCIOJIb30BaTh OCBOCHHbBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS W YHUBEpCajbHblE Y4eOHble JAEUCTBUS B
IIO3HABATEJILHON U COLIMAJIBHOW ITPAKTHKE.

MetanpeameTHble pe3ysbTaThl OCBOCHUS MPOrpaMMbl CPEeIHEro oO0IIero oOpa3oBaHUS IOJIKHBI
OTpaXKaTh:

Osgi1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1)0a30Bble JIOTHYECKHUE el cCTBHS:

CaMOCTOSITENIbHO (POPMYITUPOBATH U AKTyaIH3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHMM 3HAHUU MNPUEMBI JIOTUYECKOTO MBINUICHHsS (aHalnM3a, CHHTE3a,
CpaBHeHWMsI, Kiaccuukanuu, 0000IIeH ), PACKPBIBATh CMBICI OMOJIOTMYECKUX MOHATHH (BBIIEIATH UX
XapaKTepHbIE IPU3HAKHU, YCTAaHABIMBATH CBSI3U C IPYTUMU MOHATUSAMU);

ONpeNeNsATh LUEIN AESITeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JTOCTHIKEHHS, COOTHOCUTh
pe3ynbTaThl AEATEIBHOCTH C MIOCTABJIEHHBIMU LEISIMHU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TTOHITHS AJ1s1 OObSICHEHHS (DAKTOB U SBJICHUIN KUBOM MTPUPOIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIEC, ACIYKTUBHBIE, IO aHAJIOrHH), BBIABIATH
3aKOHOMEPHOCTH M TIPOTHUBOpPEYMs] B pAacCMaTPUBAEMbBIX SIBICHHUSAX, (OPMYIHpPOBATh BBIBOJABI H
3aKJIFOUYEHHS;

NPUMEHSTh CXEMHO-MOJENbHbIE CpEACTBA IS TNPEJCTABICHUS CYIIECTBEHHBIX CBSI3eH W
OTHOIIIEHUHA B U3Y4aeMBIX OHOJIOTMUECKUX OOBEKTaX, a TakKe MPOTUBOPEUYHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaTbiBaTh IUIAH pelIeHHs MpoOJeMbl ¢ y4YETOM aHaM3a HMMEIOLUXCS MaTepUalbHBIX H
HeMaTepUalbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJbTATOB ILIEJNSM, OIICHUBATh
PHUCKH NIOCIEACTBUN JEATEIBHOCTH;

KOODJMHUPOBaTb M  BBINOJHATH pabOTy B  YCIOBUSIX  PEANbHOTO, BHUPTYaJIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM.

2)0a30Bble HCCJIEI0BATENbCKHE IeliCTBUSA:

BJIAJETh HAaBbIKAMHU Yy4eOHO-HCCIIEJOBATEIbCKOM M MPOEKTHOM JIEATENbHOCTH, HaBBIKAMU
paspelieHus npoodiieM, CoCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY METOJIOB PEIICHHUS
MPAKTUYECKHX 3ajay, IPUMEHEHHUIO Pa3IMYHBIX METOO0B [TO3HAHUS;

UCIIOJIb30BaTh  pa3jIMYHbIE BHJbl JAEATEIBHOCTH IO TOJYYEHUID HOBOTO 3HAHMS, €ro
UHTEpIpeTalry, IpeoOpa3oBaHUI0 U MPUMEHEHHUIO B YUEOHBIX CUTYaIUsIX, B TOM YHCIE MPU CO3JaHUU
y4€OHBIX U COLUAIBHBIX TPOEKTOB;

dbopMUpOBAaTh HAYYHBI THUN MBIIUICHNUS, BJIAJETh HAYYHOW TEPMUHOJOTHEHN, KIIOYEBBIMU
HNOHSTUSMH U METOJIaMU;

CTaBUTh U (pOPMYTUpPOBATH COOCTBEHHBIE 33]]aul B 00pa30BaTEIbHON JAEATEIBHOCTH U KU3HECHHBIX
CUTyalUsX;

BBISIBIIATh IIPUYMHHO-CIIE/ICTBEHHBIE CBSI3M M aKTYaJIM3UpOBATh 3aJady, BBIABUIAaTh T'MIIOTE3Yy €€
pelIeHNs, HAXOAWUTh ApryMEHTBl IS JOKAa3aTelIbCTBA CBOMX YTBEP)KIEHHUHM, 3aJaBaTh IapaMeTpbl U
KPUTEPUU PELICHMUS;



aQHAJIM3UPOBATh IOJIYYEHHbIE B XOJ€ PELICHUS 3aJaud Pe3yJbTaTbl, KPUTUUYECKH OIICHUBATh UX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsSM, OLEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh  IICJICHAIIPABIICHHBIM IOUCK TIepeHOca CpelCcTB U CHocoOOB JAEWCTBUS B
npohecCuOHANBHYIO Cpeay;

YMETh MIEPEHOCUTh 3HAHUS B MI03HABATEIIBHYIO M MPAKTHYECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIIBUTATh HOBBIC W], Npe/UiaraTh OPUTHMHAIBHBIE MMOAXO/Abl U PEIICHUs, CTaBUTh IPOOJIEMbI U
3aJa4u, JOIMYyCKAIOUI1e aJbTePHATUBHBIEC PEIICHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBATHCSI B PA3TUYHBIX MCTOUYHMKAX MHPOpMAnuu (TEKCTe y4yeOHOro mocoodwus, HaydHO-
MOMYJISIPHOM JUTEepaType, OMOJOTHYECKUX CIOBapsX U CIIPAaBOUYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanu3upoBaTh MH(OPMALIUIO PA3TUYHBIX BHJIOB U (OPM MpEICTaBICHHS, KPUTUYECKU
OLICHUBAThH €€ IOCTOBEPHOCTh M HEMPOTHBOPECUHBOCTD;

dbopMyIUpPOBaTh 3aMPOCHl M TPUMEHSTH PA3IMYHBIE METO/IbI IIPH TTOUCKE U 0TOOPE OMOTOTUUYECKON
uH(popMaIuu, HeOOXOAUMOI1 JIJ1s1 BBITIOJIHEHUS y4eOHbBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HMCMOJB30BaHUS  HMH(DOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTHUBHOTO UCIIOJIB30BAHMUS PA3IIUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (HOpMY IpPEICTaBICHUS OMOJIOTHYECKON HH(OpMaIum
(cxembl, TpaduKH, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U JPYTOE);

UCIOJIb30BaTh HAYUHBIN SA3bIK B Kau€CTBE CPEACTBA IMpU paboTe ¢ GHosornyeckoil nHpopMare:
NPUMEHATh XUMHYECKHe, (U3NIECKUe M MaTeMaTHYeCKHe 3HaKh U CUMBOIIBI, (hopMyiiel, abOpeBuaTypy,
HOMEHKJIATYpy, UCIIOJIb30BaTh M MTPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BJIaJI€Th HABBIKAMU DACMO3HABAHUS M 3alIUTHl MH(OpMAIMM, MHPOPMAIMOHHOW O€30macHOCTH
JUYHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU |

1)o6menne:

OCYILECTBIISATh KOMMYHUKALIMU BO BCeX c(epax >KM3HU, aKTUBHO y4yacTBOBaTh B JAMAJOre WU
JUCKYCCHM IO CYLIECTBY O0CYXIaeMOM TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKAa3bIBATh CYXKIECHUS
OTHOCHTEJIEHO BBITIOJHEHUS TpeJiaraeMoi 3aJauu, YYUThIBATh UHTEPECH] M COTIACOBAaHHOCTH TO3UIIUI
NPYTUX YYACTHUKOB JHMAJIOTa WIN JUCKYCCHN);

pacrio3HaBaTh HeBepOalbHbIE CpeacTBa OOIICHHs, MOHMMAaTh 3HAUYEHUE COIHAIbHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyalldil, yMeTh CMsr4aTb KOHQUIMKTBI U BECTH
TIEPETOBOPHI;

BJIAJICTh PA3JIMYHBIMH CIIOCOOaMH OOIIEHUS W B3aUMOJCHCTBHUS, IMOHMMATh HaMEPEHUS IPYTUX
Jro/ie, IPOSBIATh YBOKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU (opme (popMynupoBaTh
CBOU BO3PAXKEHHUS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIB30BaHUEM SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAsl AeSITeJIbHOCTh:

NOHUMATh U UCIOJb30BATH MPEUMYILECTBA KOMAHIHOW ¥ MHAMBUAYaIbHONW paOOThI MPHU pelICHUN
Ouonornyeckoil  mpoOneMbl, OOOCHOBBIBATH HEOOXOJUMOCTh IMPHUMEHEHHs TPYNIOBBIX  (GOpM
B3aMMOJICHCTBUS TIPH PEUICHNN yueOHOM 3a1auH;

BbIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JAEMCTBHIM € YYETOM OOLIUX HMHTEPECOB H
BO3MOXHOCTEH Ka)/10T0 YiIeHa KOJUIEKTUBA,;



IIPUHUMATBH LIeJI1 COBMECTHOM JI€ATEIIbHOCTH, OPraHU30BbIBATh U KOOPANHUPOBATh JEHUCTBHUS IO €€
JOCTH)KEHMIO: COCTaBIIATh IUIAH JACHCTBUM, pacHpenessaTb poiad ¢ Y4YETOM MHEHUN YYacCTHUKOB,
00Cy)XJ1aTh pe3yibTaThl COBMECTHOM pabOTHI;

OLICHUBATh KAaueCTBO CBOETO BKJaJa M KaXJIOTO YYaCTHMKAa KOMAaHJIbl B OOLIMIl pe3ysibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

[IpejjlaraTb HOBBIE IIPOEKTHI, OLICHMBAaThb MJAEH C TO3UMLUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IMO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3JIMUHBIX CUTYyalUsAX, HPOSIBIATh
TBOPYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

OgiaieHHe YHHBEPCAJIbHBIMHU PeryISTHBHBIMH J1eHCTBUSIMU:

1)camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JIS BBIABICHUS MPOOJEM W UX PEIICHUs B KU3HEHHBIX U
yueOHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OMOJOIMYECKMX 3HAHWM II€JIEBbIE U CMBICIOBbIE YCTAaHOBKUM B CBOHMX
JEUCTBUAX M TMOCTYNKAaX IO OTHOLICHUIO K JWUBOW MNPHUPOJE, CBOEMY 3IO0POBBIO H 3I0POBBIO
OKPY’KaIOIIHUX;

CaMOCTOSITENIbHO OCYIIECTBIISAThH MMO3HABATEIbHYIO JESTEIbHOCTD, BBIABIATH MPOOJIEMBI, CTABUTh U
dbopMyIupoBaTh COOCTBEHHBIC 33/1a4H B 00pa30BaTEIbHOMN JACSITEILHOCTH U )KU3HCHHBIX CUTYaITUSX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEUICHUs MpoOJeMbl € YYETOM MMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYAalLIUsIM;

pacmUpsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEATOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHMUE;

OLIEHUBATh MPHUOOPETEHHBIN OIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHHIO U MPOSIBIECHUIO IMPOKOM PYIUIMH B Pa3HbIX 00JACTAX 3HAHUH,
MOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBINH YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYyalusM, BHOCUTb KOPPEKTHBBI B J€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEISM;

BJIa/IETh HABBIKAMU II03HABATEIbHOW pe(dieKkcuu Kak OCO3HaHMsI COBEpIIAEMbIX AEHCTBHM U
MBICITUTENIbHBIX MPOIECCOB, WX PE3yJbTaTOB M OCHOBAHMM, MCIOJNB30BAaTh MPUEMBI pediiekcuu ams
OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PEIICHMUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPH aHAJIU3€E PE3YIbTATOB JIEATEIBHOCTH;

3)npuHsATHE Ceds1 M APYIrUX:

NpUHUMATD ce0sl, TOHMMast CBOM HEIOCTATKU U IOCTOUHCTBA,

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

IpHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeJIoBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpeameTHbie pe3ynabTaThl OocBoeHUs mnporpammbl COO mo Ouwosormu Ha 0a30BOM YpPOBHE
BKJIIOYAIOT crienuduueckue Ay yueOHoro npeamera «buonorusy HaydHble 3HAHUS, YMEHHUS U CIIOCOOBI
JeMCTBUH 10 OCBOGHHIO, HHTEPIPETAlMM U TNPEoOpa3OBaHHUIO 3HAHUHM, BUABI ACATEIBHOCTH II0
MOJIYYCHHUIO HOBOT'O 3HAHHA U HNPUMCHCHHIO 3HAaHUU B Pa3InYHbIX y‘IG6HLIX CUTyalludX, a TaK¥XXC B



peanbHBIX JKU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ OMojorueid. B mporpamme npeaMeTHbIE pe3yJbTaThl
IIPEJICTaBJIEHbI 110 TOJaM 00y4YeHHUsI.

[IpenmerHble pe3ynbTaThl OCBOCHUsI yueOHOro mpeamera «buonorus» 6 10 Knacce ITOTKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HayYyHOI'O 3HaHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBAaHMHM COBPEMEHHOH €CTECTBEHHO-HAyYyHOH KapTHMHbI MHpa U HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJEC POCCUHCKUMX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YHKLIMOHAIBHON IPaMOTHOCTH Y€JI0BEKa JIJIs pEIIEHUs )KU3HEHHbIX 3a/1ay;

YMEHHUE pacKpbIBaTh COJEpkKAaHUE OUOJOTMYECKUX TEPMUHOB M IOHATUH: JKU3Hb, KIIETKa,
opranusM, Metabonu3M (OOMEH BEHIECTB W MPEBpAIICHUE DHEPTrUH), TOMEOocTa3 (CaMOpEeryJIsius),
YpOBHEBAsi OpraHU3allusl XUBBIX CHUCTEM, CAMOBOCIPOM3BEJIEHUE (PENpOyKIMs), HACIEIACTBEHHOCTD,
U3MEHYUBOCTb, POCT U Pa3BUTHE;

yYMEHHUE u3jaraTb OMOJIOrHYeckue TeopuH (KJIeTOYHas, XpOMOCOMHasl, MyTallUOHHAs1, IEHTPaJIbHAS
JoTMa MOJIEKyJsipHOW Oumosiorun), 3akoHbl (I. Mennens, T. Moprana, H. U. BaBunosa) u yuenus (o
LEHTpax MHOrooOpasusi M TNPOUCXOXKIEHHUS KyJIbTypHbIX pacteHuit H. WM. BaBuiosa), onpenensts
I'PaHUIIBI UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

yYMEHHUE BJIJIETh METOJaMU HAyYHOTO NMO3HAHHS B OMOJOTMM: HAOIIOJCHHE M OMMCAHUE KHUBBIX
CUCTEM, IIPOLIECCOB M SBJIEHUM, OpraHu3alus U NPOBEIACHHE OHOJOTMYECKOr0 SKCIIEPUMEHTA,
BBIJIBU)KCHUE THUIOTE3bl, BBISIBICHHE 3aBHCHMOCTH MEXIY HCCIEIyeMbIMH BEIHMYMHAMH, OOBSICHEHHE
HOJYYEHHBIX pE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHbBIX MOHATHH, TEOpUHl W 3aKOHOB, YMEHHUE JeaTb
BBIBO/IbI HA OCHOBAHUH TOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIJICNSTh CYLIECTBEHHbIE NPU3HAKW BHUPYCOB, KIETOK NPOKAPUOT U 3BYKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH IIPOILIECCOB: OOMEHa BEIIECTB H
NpEeBpallieHUs] SHEpruu B KieTKe, (OTOCHHTE3a, IUIACTMYECKOIO0 U HHEPreTHYecKoro oOMeHa,
XeMOCHHTE3a, MMTO03a, Mei03a, OIJIOJJOTBOPEHHSI, PA3MHOXKEHUS, UHANBHIyaIbHOTO Pa3BUTHUS OpraHu3Ma
(oHTOTEHE3);

YMEHHME IPUMEHSTH MOJyYeHHbIE 3HAHUS 7151 OObSICHEHHUS] OMOJIOTUYECKUX MPOIIECCOB U ABJICHUH,
JUI TIPUHATHUSA TPAKTUYECKUX PELICHUH B MOBCEIHEBHON JKM3HU C IIeNIbI0 oOecredyeHus: 0e30MacHOCTH
CBOETO 3/I0pOBbSl U 3J0POBBbS OKPY)KAIOLUIMX JIIOAEH, COOJIIOAEHUS HOPM I'pPAaMOTHOTO TOBEACHHUS B
OKpY’KaIOIlle TMPUPOJHOW cpele, TOHMMAaHHEe HEOOXOJAMMOCTH HCIOJIB30BAHUS  JOCTHIKEHUUN
COBPEMEHHOM OMOJIOrUU ¥ OMOTEXHOJIOTUH JISl PAlIMOHAIBHOTO IPUPOI0TI0Ib30BAHMS;

YMEHHUE pellaTh 3JEeMEHTapHble T€HETUYECKUE 33/a4l Ha MOHO- U JUTHOPHIIHOE CKpELIMBaHMUE,
CIICTIJICHHOE HACJIEZIOBAaHUE, COCTABJIATH CXEMbl MOHOTMOPHIHOTO CKPEIIMBAHUS Ul TpelICKa3aHus
HaCJIeJJOBaHMsI IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOIHATH J1a00paTOpHbIE M MpaKTHUYECKHE paboThl, COOMIOAATh MpaBuUiia Mpu padoTe C
y4eOHBIM U JJaOOpaTOPHBIM 000PYOBAHUEM;

YMEHUE KPUTHYECKH OLEHUBaTh W HMHTEPIPETHPOBATh HH(POpPMAIMIO OHOIOTHYECKOro
CoJIep’KaHusl, BKIIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHMS U3 Pa3IMYHBIX UCTOYHHKOB (CpEJICTBA MaccOBOI
uH(pOpMalliK, HAyYHO-TIONYJISIPHBIE MaTepHalibl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIIETOBaHHUI B
O6uosoruu, MeUIHEe, OMOTEXHOJIOTHH;

YMEHHUE CO03/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE U YCTHBIE COOOILICHMs, 00001as OMOIOTHYECKYIO
UH(POPMALIMIO U3 HECKOJIBKUX UCTOUHUKOB, IPAMOTHO MCIOJIb30BATh MOHATUHHBIN anmnapar OMoIoruy.

[IpeameTHBIE pe3ynbTaThl OCBOCHUs ydeOHOTO mpeamera «buomnorus» 6 11 knacce NOTKHBI
OTpaXkaTh:

c(OpPMHPOBAHHOCTh 3HAaHUI O MECTE U POJIM OMOJIOTUN B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBaHMHM COBPEMEHHOH €CTECTBEHHO-HAy4yHOH KapTHHbl MHpPa U HAy4YHOIO



MHUPOBO33PEHHUS, O BKIJIAJE POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(yHKIMOHATBHON IPaMOTHOCTHU YEJIOBEKa JJISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPaCKpbIBaTh COJCPKAHWE OWOJOTHYECKHX TEPMUHOB M TIOHSATHH: BUJ, MOMYJISIIHS,
reHo(OH, HBOJIOLHUSA, IBIXKYIIME CUIIBI ((AaKTOPbI) HBOJIOLUU, MPUCIHOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa3oBaHue, HKOJIOTHYECKre (PaKTOphl, SKOCUCTEMA, IPOIYLICHTbI, KOHCYMEHTHI, PEAYLIEHTHI, [IeTH
MUTaHMS, SKOJIOTHYeCKas MMpaMuia, OuoreoreHos, onocdepa;

YMEHME M3J1araTb OMOJIOrMYecKHe Teopuu (dBositoliMOHHas Teopus Y. JlapBuHaA, CMHTETHUYECKas
TEOpHsl SBOJIIOIMH), 3aKOHBI M 3aKOHOMEpHOCTU (3apojbimieBoro cxozicrsa K. M. bapa, yepenoBanus
TJIaBHBIX HampasjeHui u myteit spomtonu A. H. CeBeprioBa, yuenus o 6uocdepe B. M. Bepnanckoro),
OTIPECIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHUE BIIAJETh METOJaMH HAy4YHOTO NMO3HAHUS B OMOJOTHH: HAOIIOACHHWE M OMHMCAHHE KHBBIX
CUCTEM, TIPOLIECCOB M SBICHUM, OpraHu3alus W MPOBEICHUE OUOIIOTUYECKOTO OSKCIIEPUMEHTA,
BBIIBIDKEHUE THIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEAyeMbIMH BEIUYMHAMH, OOBSICHEHUE
MOJYYCHHBIX PE3yJIbTaTOB, MCIOIB30BAHHBIX HAYYHBIX TOHSATHHA, TEOPUH W 3aKOHOB, YMEHHUE JeaTh
BBIBOJIBI HA OCHOBAHUH TIOJTYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIENATh CYIIECTBEHHbIE TPU3HAKU CTPOCHHUS OHOJOTHYECKUX OOBEKTOB: BH/IOB,
MOMYJSIIHMA, TPOIYLHEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OHMOTEOIIEHO30B M 3KOCHUCTEM, OCOOEHHOCTHU
IPOLIECCOB:  HACJIEACTBEHHOM  W3MEHYMBOCTH,  €CTECTBEHHOro  0TOOpa,  BHI000pa3oBaHUf,
IPUCTIOCOOTIEHHOCTH OPIraHMU3MOB, JEHCTBUS HKOJIOIMUYECKHUX (DAaKTOPOB Ha OpraHU3Mbl, IepeHoca
BEIIECTB W TIOTOKAa JHEPIMH B JKOCHCTEMax, AHTPONOTEHHBIX M3MEHEHHMH B JKOCHCTEMax CBOeEi
MECTHOCTH, KPyrOBOPOTa BELIECTB M OMOr€OXMMHUYECKHX IIUKIJIOB B Onochepe;

YMEHHUE MPUMEHSTH MOJydeHHbIE 3HAHUS IS OOBSICHEHUS! OMOJIOTMYECKHX MPOIIECCOB M SIBICHUH,
JUTS TIPUHATHS TPAaKTUYECKAX PEIICHWH B MOBCETHEBHOW JKM3HU C IIENBI0 oOecredeHus: 0e30macHOCTH
CBOETO 3/I0pOBbSl U 3J0POBBbS OKPY)KAIOUIMX JIIOAEH, COOJIOAEHUS HOPM I'pPAaMOTHOTO TOBEACHHUS B
OKpy’)Kalolled MpUPOAHOM cpele, NOHMMaHME HEOOXOJUMOCTH HCIOJIb30BaHUS  JIOCTHXKEHUH
COBPEMEHHOM OMOJIOTHH AJIs1 PAllMOHAIIBHOTO IIPUPOI0TIONb30BAHMS;

YMEHHE pellaTh 3JeMEHTapHble OMOJIOTUYECKUE 3aJ]aul, COCTABISATh CXEMbI MIEPEHOCa BEIIECTB U
SHEPTUU B dKOocHUcTeMax (I[eNH MUTaHuUs);

YMEHHE BBIMOIHITH J1a00OpaTOpHbIE M MPaKTHYEeCKHe paboThl, COOMIOAATh MpaBuia MpHu padoTe
y4eOHBIM U JJa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OIEHUBaTh W HWHTEPIPETHPOBATH HHPOPMAIUIO OHWOIOTHIECKOTO
COJIepKaHusl, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHMS U3 PA3IUYHBIX UCTOYHUKOB (CpPEICTBa MACCOBOM
uH(pOpMaIlMK, HAYYHO-TIOMYJISPHBIE MaTepualbl), paccCMaTpUBaTh TJIOOATbHBIE YKOJIOTHYECKUE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

yMEHHE CO37[aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIICHHS, 0000Mas OHOIOTHIECKYIO
UH(GOPMAIIHIO U3 HECKOJIBKUX UCTOUYHUKOB, TPAMOTHO HCIIOIh30BaTh MOHSATHIHBIN anmapaT OUOIOTHH.



Cucrema OLeHKH IVIAHUPYEMBIX pPe3yJIbTaTOB Ha YPOKaX OMOJIOTHH.

Copnepxanne U 00beM Marepuana, NOJUIEKAILEro MpoBepKe, ompenensercs nporpammoi. Ilpu
IPOBEPKE YCBOGHHS MaTepuaja HYKHO BBISBIATH IOJHOTY, MPOYHOCTH YCBOGHHUS OOYYarOIUMHCS
TEOPUU U YMEHUS IIPUMEHSATD €€ Ha IPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYyalMsIX.

OcHOBHBIMU (hOpMaMH TPOBEPKM 3HAHUM M YMEHHMH OOYYarOUIMXCS MO OHOJOTHH SBISIOTCS
IUCbMEHHAs! KOHTPOJIbHAs paboTa, TECTUPOBAHKME U YCTHBIH ompoc.

[Tpu oLleHKE MUCBMEHHBIX U YCTHBIX OTBETOB YUUTENb B IIEPBYIO0 OYEPEIb YUUTHIBAET [10KA3aHHbIE
oOyyaromuMucs 3HaHus U yMmeHus. OLEeHKa 3aBHCUT TaKKe OT HAJIMYUSA U XapakTepa MOTPEeLIHOCTEH,
JIOIYIICHHBIX O00YYatOIMMHCH.

Cpenu norpemHocTeil BbIACTIAIOTCS OMNOKY U HeloueTsl. [lorpemHocTs cunTaercs OmuoKou, eciu
OHA CBUJETEILCTBYET O TOM, UTO YUEHUK HE OBJIAJIE] OCHOBHBIMU 3HAHUSIMM, YMEHUSMHU, YKa3aHHBIMH B
IIporpamme.

K HenoueraM OTHOCATCS NOrPELIHOCTH, CBUIETENIbCTBYIOLIME O HEAOCTATOYHO IIOJHOM WIIU
HEI0CTaTOYHO NPOYHOM YCBOEHHMU OCHOBHBIX 3HAHUN W yYMEHMH WM 00 OTCYTCTBUM 3HAaHUHU, He
CUMTAIOLIUXCSI B IIpOrpaMMe OCHOBHbIMU. Hemoueramu Takke CUMTAIOTCS: MOTPELIHOCTH, KOTOpPbHIE HE
NOPUBEIM K HCKAXEHUIO CMbICIAa IOJIYYEHHOTO YYEHHKOM 3aJaHMs WM croco0a ero BbINOJIHEHUS,
HEaKKypaTHas 3aITUCh; HEOPE)KHOE BHIMIOJIHEHUE YePTEKa.

I'pannna Mex 1y omMOKaMu U HEJOYEeTaMH SBJISIETCS B HEKOTOPOW creneHu ycsoBHOM. [Tpu ogHux
00CTOSATENILCTBAX JOMYIICHHAs O0YyYaroIIMMUCS TOTPEHIHOCTh MOKET PACCMAaTPHUBATHCS YUUTEIEM Kak
omnOKa, B Ipyroe BpeMs U MpH APYrux 00CTOATENILCTBAX — KaK HEJl0ueT.

3amanus Ui yCTHOTO M MUCBMEHHOTO ONPOCca O0YYAIOIIUXCsl COCTOAT M3 TEOPETHUECKUX BOIIPOCOB
U 3a7ad.

OTBeT Ha TEOpPETHYECKUH BOMPOC CUMUTAETCS OE3yNpEeuHbIM, €CIU IO CBOEMY COAEpPKAHHUIO
MOJHOCTBIO COOTBETCTBYET BOIPOCY, COJEPKUT BCE HEOOXOAMMBIE TeOopeTHuecKue (HakThl s
00OCHOBAaHHbIE BBIBOJbI, a €ro H3JIO)KEHWE M THCbMEHHAs 3alluch OHOJOTMYECKH TI'PaMOTHBI U
OTIIMYAIOTCS TTOCJIEN0BATEIBLHOCTBIO U AKKYPaTHOCTBIO.

OtBer cuMrtaercss 0e3ynpeyHbIM, €CIM MPABHIBHO BbIOpaH crocod OOBSICHEHMs, COIPOBOXKAAETCS
HEOOXO/JUMBIMU OMOJOTMYECKMMU TEPMHUHAMH, IIOCJIEAOBAaTEIbHO M JIOTUYECKHU CBS3BIBAIOTCS C
IPEIbIYIIMMU TEMaMH.

Yuutenp MOXKET MOBBICUTH OTMETKY 3a OpPUTMHAJIbHBIM OTBET HAa BONPOC WM OPUTMHAIBHOE,
HaXO0XJ/IEHUE OTBETA, KOTOPbIE CBUJIETENBCTBYIOT O BHICOKOM OMOJIOTMYECKOM Pa3BUTUU 00ydarolerocs;
3a OCBOGHHME Ooyiee CIIO)KHOM TEeMbl MM OTBET Ha Oojiee CJIOXKHBIA BOIPOC, MPEIOKEHHBIE
oOyuyaronieMycst JTOMOJIHUTEIBHO MOCIIE BBIMOIHEHHs UM 3aiaHuil. Kpurepuu ommooxk:

K rpyObiM ommOkaM OTHOCSTCS OIIMOKH, KOTOphle OOHApY)KMBAaIOT HE3HAaHHE OOyYaroIUMUCS
OMOJOrM4YEeCKOH TEPMUHOJIOTUH, TPAaBHUJ, OCHOBHBIX CBOWCTB M HEYMEHHE HX MPHUMEHATH; HE3HaHUE
OTBETOB Ha BOMNPOCHI, pAaCCMaTPUBAEMBIX B y4eOHHKaxX, a TaKXkKe OIIMOKH, €CIM OHU HE SBISIOTCS
OITHCKOM;

JIJIsl yCTHBIX OTBETOB ONPEIEIISIFOTCS CIIEAYIONUE KPUTEPHUH OICHOK:
OTBeT OlLIEHUBAETCS OTMETKOH «5», €ClTU YUCHHK:
® TIOJHO PAacKpbUI COJEpKaHWE MaTepuana B oObeMe, MPEAyCMOTPEHHOM MPOTPaMMO U
Y4eOHHUKOM,
® IBJIOKHWI  Marepual  TPaMOTHBIM  SI3BIKOM B ONPEAENCHHOW  JIOTUYECKOU
MOCIIEA0BATEIHHOCTH, TOYHO MCTIOIB3YsI OMOIOTUYECKYIO TEPMUHOIOTHIO U CUMBOIIUKY;
® TPaBUJIHHO OPHEHTHUPYETCS 110 PUCYHKAM, CXEMaM, COMTyTCTBYIOIINE OTBETY;
® [I0Ka3aJl yMEHHE WLTIOCTPUPOBATH TEOPETHUECKUE MOJIOKECHHUSI KOHKPETHBIME TIPUMEPaMH,
MPUMEHSTh UX B HOBOM CUTYAIlMH MPH BBIMIOJTHEHUN TPAKTHYECKOTO 3aJaHMS;
® TMPOJAEMOHCTPHPOBAJ YCBOCHHE paHee H3YYCHHBIX COIMYTCTBYIOIIUX  BOIPOCOB,
c(OPMHUPOBAHHOCTh ¥ YCTOHYMBOCTD UCIIONB3YEMBIX ITPH OTPA00TKE YMEHUH M HABBIKOB;
e OTBEYaJl CAMOCTOSITENILHO 0€3 HAaBOISIIUX BOIIPOCOB YUUTEIIS;



® CHUCTEMaTHYECKH JEMOHCTPUPYET 3HAHHE NPONUJIEHHOTO MaTepuala M 3HaHUS CBEPX
IPOrpaMMBI JIsl TAHHOTO KJlacca.

OTBeT OLICHMBAETCS OTMETKON «4»,eCIIM OH yJIOBJIETBOPSICT B OCHOBHOM TPeOOBaHUSAM Ha OIEHKY
«5», HO TIPU TOM MMEET OJIUH U3 HEAOCTATKOB:

® B M3JIOXKCHHH JIOMYIICHBI HEOOJIbITNE MPOOEIIbI, HE HCKA3UBIIUE M

e OHMOJIOTUYECKOE COJICPKAHUE OTBETA;

e JIONYyIICHBbl OJUH — JIBa HEJOYETa MPU OCBEIIEHWH OCHOBHOIO COJIEpP)KaHMsSI OTBETA,
WCIIPaBJICHHBIC 110 3aMEYAHUIO YUUTEIS;

e JomymieHbl omuOka uiau Oosiee ABYX HEJOYETOB IPU OCBEUICHHH BTOPOCTEIEHHBIX
BOIIPOCOB WUJIU B BBIKJIAJIKAX, JIETKO UCIPABIICHHBIE IO 3aMEUaHUIO YUUTEIIS.

OtMetka «3» CTaBUTCS B CIEAYIOLIUX CIIydasix:

® HEIMOJIHO WM HEMOCIIe0BATEIbHO PACKPBITO COJIEpKaHNe MaTepraia, HO MOKa3aHo ol1iee
MOHMMAaHHUE BOMpPOCa M MPOJAEMOHCTPUPOBAHBI YMEHUs, JOCTATOYHBIC JUIS JladbHEHIIEero
YCBOEHHUS IPOrpaMMHOro Matepuaina (omnpeaeneHHble «TpeOoBaHUSAMU K OMOJIOTMYECKON
MOJTOTOBKE OOYUYaIOLIUXCS);

®  UMEINCh 3aTPYAHEHUS WU JOIMYIICHBI OITUOKHA B ONPEACICHUH TTOHSATUH, UCIIOIb30BaHUM
OMOJOTUYECKOH TEPMHMHOJIOTMH, PUCYHKAX, CXE€MaxX, HMCIPAaBJICHHBIE TOCIE HECKOJIbKHUX
HABOJSIIITUX BOIPOCOB YUUTEIS;

® YYECHHUK HE CHpPaBUJICS C NPUMEHEHHEM TEOpUU B HOBOM CHUTyallMM MPHU BHIIOJHEHHUH
MPAKTUYECKOTO 3a/laHus, HO BBIMOJHUI 3aJaHus 005S3aTeIbHOTO YPOBHS CIOKHOCTH IO
JTAaHHOM TeME;

® [Ipu 3HAHUM TEOPETHUECKOrO MaTepHalia BBIABIIEHA HEJOCTATOYHAs CHOPMHUPOBAHHOCTH
OCHOBHBIX YMEHUI U HABBIKOB.

OtMeTKa «2» CTaBUTCS B CIEAYIONIUX CIIyqasix:

® HE PacKphITO OCHOBHOE COJEpKaHUE YUeOHOT0 MaTepuaa;

e OOHApY)XEHO HE3HAHHWE WM HEMOHMMAaHUE YUYEHUKOM Oobliell Wiu Hanboliee Ba)KHOU
YacTu yueOHOro MaTepuana;

e JIONYyIICHBI OIMMOKK B OMPEICICHUU TOHATHI, MPU HCIOIH30BAHUU OMOJIOTHUECKOM
TEPMUHOJIOTHH, B PHCYHKAaX, CXE€Max KOTOpPbI€ HE HCIPABIEHBI TOCJIE€ HECKOIbKHUX
HaBOJSIITUX BOIPOCOB YUUTEIS.

OtMmeTKa «1» cTaBUTCS, ECIU:

® YYEHUK OOHAPYKUJ MOJTHOE HE3HAHWE W HEMOHWMaHUE M3y4yaeMoro y4eOHOTo marepuana
WIM HE CMOI OTBETUTh HU HAa OJMH U3 IOCTaBJICHHBIX BOINPOCOB IO H3y4YaeMOMY
MaTepuay.

OreHka BBIMOJIHEHUSI MPAKTUYECKUX (J1abopaTOpPHBIX) pabOT MO OMOIOTHH.
Onenka “5” cTaBUTCS, €CIIU YUEHHUK:
® TMpaBWIbHO ONpeNelusl Leab paboTel; [1 BBIMNONHUI pabOTy B TOJHOM OOBEME C
co0JTI0/IeHHEM HE00X0IMMOM TIOCIIEJ0BATEIbHOCTH TIPOBEICHHS OTBITOB U M3MEPEHMIA;
® Hay4HO I'PaMOTHO, JOTMYHO OMKCall HaOJII0IeHUs U cPOpMYIMpPOBai BbIBOJIBI U3 onbITa. B
MPEJICTABJICHHOM OTYeTe MPaBUJIBHO M AaKKypaTHO BBINOJHUI BCE 3alUCH, TaOJIUIIBI,
PHUCYHKH, YepPTEKH, rpa KU, BEIYUCICHUS U CJIENIal BHIBOIBI;
® TMPOSIBIISIET OpPraHU3alMOHHO-TPYIOBbIE YMEHUS (MOJAEPKHUBAET YUCTOTY paboyero mecra
U MOPSJIOK Ha CTOJIE, S)KOHOMHO UCIOJb3YeT PACXOIHbIE MaTEpPHAIbI).
® DHKCHEPUMEHT OCYILECTBIISAET MO IUIaHy C YYETOM TEXHHKHU 0€30IacHOCTH U MPaBMII pabOThI
C MaTepuaiaMy U 000pyIOBaHUEM.
® CHCTEMaTHUYECKH AEMOHCTPHUPYET INPAaBUIBHOCTb U JETKOCTh B MCIIOJIHEHUH JJa0OPaTOPHBIX
pabor.
® TBOPYECKU MOJXOAUT K BBHITIOJHEHUIO PAOOTHI U BHIOJHSET €€ Ha BBICIIEM YPOBHE.



Orenka “4” cTaBUTCS, €CITU YYCHHUK BBITIOTHIIT TPEOOBAHUS K OIIEHKE “5”, HO:

®  OIBIT IPOBOJMII B YCIOBHSIX, HE 00ECIIEUNBAIOLIUX TOCTATOYHON TOYHOCTH U3MEPEHUI;
WK OBUIO JTOMYIIEHO /IBa-TPU HEIOUeTa;
WM He 0oJiee 0JTHOM HerpyOoil OMIMOKY M OTHOTO HEJ0YETa,
WK B ONHCAHWM HAONIOJICHUHA W3 OIbITa JOMYCTHI HETOYHOCTH, BBIBOJIBI CIENIAT
HETIOJTHBIC.
Ouenka “3” cTaBUTCS, €CJIM YUYCHHK:

® TMPaBWIBHO OIpPEACIHJI IENb OMNbITa; PadOTy BBINONHSET MPABUIBLHO HE MEHEEe 4YeM
HATIOJIOBUHY, OJHAKO OOBEM BBIMOJHEHHOH YacTH TaKOB, YTO IIO3BOJISIET MOJNYYUTh
MpPaBUIbHBIE PE3yJAbTaThl M BBIBOJBI [0 OCHOBHBIM, MPHUHIMIKAILHO Ba)XKHBIM 3a/ayam
paboThI;

e unu noabop oOopynoBaHUs, OOBEKTOB, MATEPUANIOB, a TaKkXke paboThl MO Hayaldy OIbITa
IpOBEJ C IMOMOIIBI0 YUUTENs; WU B XOJAE MPOBEICHUS OINbITa U W3MEpPEeHUil ObLIn
JIOTTYIIICHBI OITMOKY B OMTUCAHUH HAOIIOACHUN, ()OPMYITUPOBAHNUN BHIBOJIOB;

®  OINBIT MPOBOJWICS B HEPALIMOHAIBHBIX YCIOBHUAX, YTO MPHUBENIO K MOTYYCHHUIO PE3yIbTaTOB
¢ OOJIBIIICH MOTPEITHOCTHIO; HITH B OTYETE OBUTH JOMYIIEHBI B OOIICH CIIOKHOCTH HE OoJee
JIBYX OLIUOOK, HO MOBJIHUSBIINX Ha PE3yJIbTAT BHIMOTHEHHUS,

® JIOITyCKaeT rpyOyro ommOKy B X0JI€ SKCIIepuMeHTa (B 00bACHEHHH, B 0)OpMIICHUU paboTHI,
B COOJIOACHWHM TPaBWJI TEXHUKH OE30MacHOCTH TpU pabdoTe ¢ MarepuajiaMd |
000py/I0BaHNEM ), KOTOpast UCIPABIIAETCS O TPEOOBAHUIO YUUTEIIS.

Onenka “2” cTaBUTCS, €CIIU YUCHHK:

® HE ONpelIeNusl CaMOCTOSITENIBHO Ieb OIbITa; BBINOJHUI PAadOTy HE MOJHOCTHIO, HE
MOJTOTOBUIJI HY)KHOE 000pYy/IOBaHUE U 00BHEM BBITOJHEHHOW YacTH pabOThl HE MO3BOJISIET
C/IeNaTh MPABUILHBIX BBIBOJIOB;

® WU OMBITHI, U3MEPEHUsI, BEIUUCITICHHUS, HAOIIOIEHHS TPOU3BOIMIIMCH HETIPABUWIIBHO; [1 WK
B X0/i¢ pa0OTHI U B OT4YETE OOHAPYKUIUCH B COBOKYITHOCTH BCE HEJOCTATKH, OTMEYCHHBIE
B TpeOOBaHUSX K OILIEHKE “3”;

e jomyckaeT nBe (u Oosee) rpyOble OmMMOKH B XOJ€ JKCIEpUMEHTa, B OOBSICHEHUU, B
opopmieHUH pPaOOTHI, B COOMIOACHUM MpPaBHJI TEXHUKH O€30MacCHOCTH TpH paboTe ¢
BEIIECTBAMH W O0OPYJIOBaHHEM, KOTOPBIC HE MOXKET HCIPABUThH JaXe MO TPeOOBaHUIO
YUUTEIS.

Onenka “1” cTaBUTCS, €CIIU YYCHHK:

® T[IOJHOCTBIO HE CyMeN HayaTh U OOPMUTH OIIBIT;

® HE BBHINOTHSET padoTy;

® [IOKa3bIBaeT OTCYTCTBHE IKCIIEPUMEHTAIBLHBIX YMEHU;

e He coOroaI WK Tpy0o Hapymiaia TpeOoBaHUs 0€30MMaCHOCTH TPy/a.

OreHKa MUCbMEHHBIX KOHTPOJIBHBIX paObOT M TECTUPOBaHUA oOydarouiuxcs mo ouonorun OTMeTka
«5» CTaBUTCS, €CIIU:
e paboTa BBIOJHEHA MOJHOCTHIO;
® B JIOTMYECKHX PACCYXJIEHUSIX U 0OOCHOBAHUH PEIICHUs HET MPOOeoB U OLUIHOOK;
® B PEUICHUU HET OMOJIOTMYECKUX OIMINOOK;
e 0oO0ydyaroIIuicsi CHCTEMaTHYeCKH JEMOHCTPUPYET BBICOKHMII ypPOBEHBb BBIMOJIHEHUS
MUCHMEHHBIX paboT.
OtMmeTKa «4» CTaBUTCS, SCIIU:
e paboTa BBINOJHEHA MOJIHOCTHIO, HO OOOCHOBAHHS ILATOB PEIICHUS HEJOCTATOYHBI (eCIH
yMeHHE 000CHOBBIBAaTh PACCYKACHUS HE SBIISIIOCH CIIELUATIbHBIM O0BEKTOM ITPOBEPKH);
e JIONyIIeHa OJHA OIIMOKAa MJIM JIBa-TPU HEJOdYeTa B BBIKJIAJIKAX, PUCYHKAX, YEPTEKax HIU
rpadukax (€ciu 3TU BUIBI paOOThI HE SIBISIMCH CHEIMAIBHBIM 00BEKTOM IPOBEPKH).



OTMeTKa «3» CTaBUTCS, ECIU:
e JIONyIICHBI OoOJiee OJHOW OMMOKH WM OoJiee ABYX-TPEX HEIOYETOB, HO OOYyYaIOIIUNUCS
BJIQJICET 0053aTeIbHBIMUA YMEHHUSIMH T10 TIPOBEPSIEMON TeMe.
OTMeTKa «2)» CTaBUTCS, €CIIU:
® JIONYILCHBI CYLIIECTBEHHBIE OIIHOKH, MOKa3aBUIKE, YTO oOyJaromuiics
HE BJIQJICET 00s3aTEIIbHBIMU YMEHHUSMHU 10 JJAHHOM TeMe B MOJHOM Mepe.
OtMmeTKa «1» cTaBUTCS, €CIU:
e paboTa Mmokasalia MoJHOE OTCYTCTBHE y OO0YyYaromierocs: 00s13aTeIbHBIX 3HAHUN ¥ YMCHHIMA
0 MPOBEPSEMON TeMe WM 3HAYUTEIIbHAS YacTh paOOThI BHITIOJTHEHA HE CAMOCTOSTEIILHO.

OreHka TeCTOBBIX paboT

[Tpu orleHMBaHUM TECTOB MCIIONB3YETCs CIEYIOIIas IKaIa
«5» - 90 — 100 %;

«4» - 70 — 89 %:;

«3» -51—-69 %; «2» - 30 — 50 %;

«1» - menee 30%.



TEMATHYECKOE IINTAHUPOBAHHUE
TemaTn4yeckoe NJIaHNPOBaHMeE € Y4eTOM pado4eil NporpaMMbl BOCIIUTAHUS.

Tematnyeckoe maHupoBanue 1o Owosormm s 10 m 11 KiIaccoB cOCTaBiIeHO C ydeToM paboueld MporpaMMbl BOCIHTAaHHS. BocmuTaTenbHBIN

NOTEHIMAJ JAHHOTO Y4eOHOTr0 IpeaMeTa 00eCIeUnBaeT pean3aliio CISAYIONX EIeBbIX IPUOPUTETOB BocuTaHus ooyydatomierocs OOO0O:

1. HpHBnequHe BHHMAaHHs BOCIIMTAHHUKOB K HCHHOCTHOMY acCIICKTy H3Yy4aC€MbIX Ha YpOKax HBHCHI/II}'I, OopraHu3anusa ux pa6OTBI C nonyqaeMoﬁ Ha
YPOKE COHAIBHO 3HAYMMOM HH(l)OpMaHHefI — HHUOHWHUPOBAHUC €€ O6CY)KI[CHI/IH, BBICKA3bIBAHHA yYdalllUMUCA CBOEIr0 MHCHHUIA 110 €€ II0BOAY, BBIpa60TKI/I

CBOEr0 K HEIl OTHOILLIEHUS.

2. ®opMUPOBAHUE IKOJIOTHUYECKOTO MBIIUICHUS: YMEHUE OLIEHMBATh CBOIO JESATEIIBHOCTb U MOCTYNKHU JAPYTUX JIIOJEH C TOYKH 3PEHHUS COXPaHEHUS
OKPYXKAIOILIEH CpeJbl — FapaHTa KHU3HU U 0J1aronoyqus Jiroei Ha 3emiie.
3. Oco3HaBaTh €MHCTBO U LIEIOCTHOCTh OKPYXKAIOILEr0 MUPA, BO3MOKHOCTH €r0 II03HaBAEMOCTH U OOBSICHUIMOCTH Ha OCHOBE JOCTHKCHHUN HAYKH.

4. Bocnutanue NO3UTHBHOTO OECHHOCTHOI'O OTHOIICHUA K ITPUPOAC, OTBECTCTBCHHOI'O OTHOLICHUA K CO6CTBCHHOMy 300POBbIO.

5. IloHumars 3aBUCUMOCTD 3A0POBbA YCIOBCKA OT COCTOAHHA OKPY)KaIOH_[eﬁ Cpcabl, H606X0)II/IMOCTI/I 3allIUTBI CPCIbI 0o0UTaHuUA YeJIoBEKA.

10 KJIACC
KosanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM nu(ppoBbIe
Ne i/ P Kourpoabnublie | IIpakTnyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoTsbI
pecypcsbl
bubanoreka LIOK
1 b 2 0.5
MIOHIOTHA Kait Hayia https://m.edsoo.ru/7f41¢292
2 JKuBBIE CHCTEMEBI M X OpraHU3aIlHs 1 bubamorexa HOK
p i https://m.edsoo.ru/7f41c292
bub6 OK
3 XUMUYECKHUI COCTaB U CTPOEHUE KIETKU 8 1 htl/tIp::I;I/?nT.e;E;i.ru 17§416292
b K
4 KnzaenesaTenbHOCTD KIIETKH 6 noamorexa 1O

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

Pa3zmHoOXeHUE U MHIUBUIYAIBHOE PA3BUTHE 5 1 bub6nmoreka [IOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
HacnenctBeHHOCTE U U3BMEHUYUBOCTD 8 15 bu6nmoreka [IOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
Cenexkuusi opranu3MoB. OCHOBBI 3 bu6nmoreka [IOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
PezepBHOE Bpemst 1 bubnrorexa LIOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 4



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

11 KJTACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne i/ Konrpouabsneie | IIpakTuyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOIIMOHHAS OMOJIOTHUS 9 1 buomorexa LIOK
https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 05 Bu6moteka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpyKaromas cpeaa 5 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41lcc74
4 Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
5 PeszepBHOE Bpems 2 bubmoreia LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoabHbI

Bcero
e padoThbI

IIpakTuyecku
e padoThbl

Jlara
U3YYeHUs

DJleKTPOHHbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsl

buonorus B
CHUCTEME HayK

04.09.2023

bu6nuoreka [IOK
https://m.edso0.ru/863e6122https://m.edso0.ru/863e6
32a

Merto1bl TO3HAHUSA
YKUBOU IIPUPOJBL.
[IpakTuyeckas
pabota Ne 1
«Mcnonp3oBanue
pa3IMYHBIX
METOJOB MpHU
W3y4YEHUU
OMOJIOTMYECKUX
00BEKTOBY

0.5

11.09.2023

bubmmoreka [TOK https://m.eds00.ru/863e6122

brnonornueckue
CHCTEMBI,
MIPOLIECCHI U UX
HU3y4YECHUE

18.09.2023

bubmmoteka [{OK https://m.edsoo.ru/863e6564

XUMHUYECKUI
COCTaB KJICTKH.
Bonau
MHHEPAIBHBIE COJIA

25.09.2023

bubaunorexa I{OK https://m.edsoo.ru/863e674e

benku. Cocras u
CTpOoeHHUe OEKOB

02.10.2023

bubaunorexa I{OK https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
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

depMeHThl —
OHOJIOrHYecKue
KaTaJn3aTophl.
JlaGopaTopHas
pabota Ne 1
«M3yueHue
KaTaJIuTUYECKON
AKTUBHOCTH
(dhepmeHTOB (Ha
puUMepe aMuIIa3bl
WJIM KaTaasbl)y»

0.5

09.10.2023

bubanorexa I{OK https://m.edsoo.ru/863e6b72

VYrieBoabl.
JInmmi el

16.10.2023

bu6mmoreka LIOK https://m.edsoo.ru/863e6870

Hykneunossie
KkucinoTel. AT®

23.10.2023

bubmmoreka [IOK https://m.edsoo.ru/863e6d5c¢

Hcropus n metosl
M3YYEHHUS KIIETKU.
Kinerounas teopus

06.11.2023

bubmmoteka [{OK https://m.edsoo.ru/863e6e88

10

Kerka xkak
eJIOCTHAS KUBAs
cucreMa

13.11.2023

11

Crtpoenue
AYKApUOTUYECKON
KIICTKH.
JlaGopaTopHas
pabota Ne 2
«M3yuenue
CTPOCHUSI KIIETOK
pacTeHui,

0.5

20.11.2023

bu6nuoreka [IOK
https://m.edsoo0.ru/863e6ffOhttps://m.edsoo.ru/863e71
6C



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

JKUBOTHBIX, TPUOOB
1 OakTepuil o
MHKPOCKOITIOM Ha
TFOTOBBIX
MUKpOTpernaparax
M UX OIHUCAHUE)»

12

OOMEH BELIECTB
Ui MeTadoIu3M

27.11.2023

bubaunoreka I{OK https://m.edsoo.ru/863e766¢

13

dotocunTes.
XeMOCHUHTE3

04.12.2023

bubamnorexa I{OK https://m.edsoo.ru/863e7¢98

14

DHepreTUYeCKui
oOMeH

11.12.2023

bubamnoreka IJOK https://m.edsoo.ru/863e7aae

15

Ku3HEHHBIN UK
KJIeTku. [eneHnue
KJIETKU. MUTO3.
JlaGopaTopHas
pabota Ne 3
«Habmonenue
MHTO3a B KJIETKaX
KOHYHMKA KOpeIKa
JyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»

0.5

18.12.2023

bu6mumoreka [IOK https://m.edsoo.ru/863e7dc4

16

BbuocunTes Oenka.
Peaknus
MaTpUYHOTO
CHHTE3a

25.12.2023

bubaunorexa I{OK https://m.edsoo.ru/863e796e

17

Tpancasauus —
onocuHTE3 O€EIKa

15.01.2024

bubaunorexa I{OK https://m.edsoo.ru/863e796e



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

18

Hexknerounsie
(hOpPMBI KUZHH —
BUPYCHI

22.01.2024

Bbubmnoreka ITOK https://m.edsoo.ru/863e7540

19

Dopmbl
Pa3MHOXKEHHUS
OpraHu3MOB

29.01.2024

bu6numoreka [IOK
https://m.edso0.ru/863e81b6https://m.edsoo.ru/863e8
3le

20

Meiios

05.02.2024

bubaunorexa I{OK https://m.edsoo.ru/863e7f4a

21

OO6pazoBanue u
pa3BUTHE MOJIOBBIX
KIIETOK.
OniogoTBOpEHUE.
JlaGopaTopHas
pabora Ne 4
«3yuenune
CTPOEHHUS MOJOBBIX
KJIETOK Ha TOTOBBIX
MUKpOITpenaparax»

0.5

12.02.2024

bubmmoreka LIOK https://m.edsoo.ru/863e81b6

22

NuauBunyansHOE
pa3BUTHE
OpraHu3MOB

19.02.2024

bubmmoteka L{OK https://m.edsoo.ru/863e8436

23

I'eneTnka — Hayka
0
HAaCJIEeACTBEHHOCTH
Y U3MEHUYHUBOCTH

26.02.2024

bu6muoreka IOK https://m.edsoo.ru/863e862

24

3aKOHOMEPHOCTH
HacleI0BaHHs
MIPU3HAKOB.
Mounorubpuanoe
CKpeIBaHHE

04.03.2024

bubaunoreka I{OK https://m.edsoo.ru/863e8878



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

25

JurudpuaHnoe
CKpelIuBaHue.
3akoH
HE3aBHCUMOI0
HacJIeI0BaHuUs
MIPU3HAKOB

11.03.2024

bubanoreka ITOK https://m.edsoo.ru/863e89a4

26

Cuennensoe
HaCJleIOBaHHE
MIPHU3HAKOB.
JlaGopaTopHas
pabora Ne 5
«3yuenue
pe3yNbTaToB
MOHOTHOPHUIHOTO U
TUTHOPHUTHOTO
CKpEIIUBAHUS Y
JPO30(UITBI HA
TOTOBBIX
MHUKpOTpernaparax»»

0.5

18.03.2024

bu6mmoreka LIOK https://m.edsoo.ru/863e8c60

27

I'eneTuka momna.
Hacnenosanue
MPU3HAKOB,
CIETIJICHHBIX C
IIOJIOM

01.04.2024

bu6mmoreka [IOK https://m.edsoo.ru/863e8c60

28

M3MEeHYNBOCTS.
Henacnencreennas
H3MEHYHUBOCTb.
JlaGoparopHas
paborta Ne 6.

0.5

08.04.2024

bubmmoreka I{OK https://m.edsoo.ru/863e8efe



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

Nzyuenue
MOAU(BUKAITMOHHO
¥ U3MEHUYHMBOCTH,
MOCTPOEHHUE
BApUALIMOHHOTO
psna u
BapHalMOHHOU
KpHUBOW»

29

Hacnencrsennas
W3MEHYUBOCTb.
JlaGopaTopHas
pabora No 7.
«AHaIIU3 MyTalUi
y 1po3oduiIbl Ha
TOTOBBIX
MHUKpOTIperiapaTax

0.5

15.04.2024

bu6mmoreka LTOK https://m.edsoo.ru/863e8efe

30

T'eneTuka uenoBeka

22.04.2024

bubmmoteka [{OK https://m.edsoo.ru/863e8d78

31

Htorosas
KOHTPOJIbHASI
paborta

29.04.2024

32

Cenexms KaKk
HayKa | Mpolecc

06.05.2024

bubanoreka IJOK https://m.edsoo.ru/863e9214

33

MeTtonb!
JIOCTUKEHUS
CEJIEKIIUU
pacTeHui u
KUBOTHBIX

13.05.2024

bubaunoreka I{OK https://m.edsoo.ru/863e9214

34

buorexnonorus
KakK OTpacib

20.05.2024

bubaunorexa I{OK https://m.edsoo.ru/863e9336



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

IIpOU3BOJACTBA

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34




11 KJTACC

KoaunuecTBO 4acoB

DJlIeKTpoHHbIe U (pOBbIE

Ne Hara
Tema ypoka Konrpoasnbie | IlpakTuyeckue o0pa3oBaTe/bHbIE
n/n Bceero U3YYeHUS
padoThI padoThI pecypcbl
1 DBOJIIOIUS U METOJIbI €€ U3YUYECHUS 1 bubmmorexa LIOK
07.09.2023 | https://m.edsoo.ru/863ea20e
5 Ucropus pa3BuTus npeacrabieHuii o0 1 bubnnorexa [JOK
3BOJIIOLHN 14.09.2023 | https://m.eds00.ru/863e9570
3 MUKpPOIBOIIOIIHS 1 Bubmiorexa LIOK
21.09.2023  https://m.edsoo.ru/863e9cle
[Momynsanus Kak eMeHTapHas eIUHUIA
4 BUJa U 3Bommonuu. JlaboparopHas pabora 1 05 bubnnorexa [HOK
Ne 1 «CpaBHeHue BUJIOB 110 28.09.2023 | https://m.edso0.ru/863e99c6
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBroKy1ye cuibl (371eMeHTapHbIe 1 bubnnoreka [JOK
(aKTOpBI) SBOITIOIHN 05.10.2023 | https://m.edsoo.ru/863e9das
6 EcrecTBeHHbIi 0TOOp 1 €ro Gopmbl 1 bubmorexa IOK
12.10.2023 | https://m.edsoo.ru/863e9ed0
Pesynbrath! 3BOMIIOLINN:
pUCIOCOOIEHHOCTh OPTaHU3MOB U
7 BugooOpa3oBanue. JlaboparopHas pabota 1 05 bubmuorexa [IOK
Ne 2 «Onmcanue npucrnocobIeHHOCTH ' 19.10.2023 | https://m.edsoo.ru/863e9fde
OpranusMa M €€ OTHOCHUTEILHOTO
XapakTepa
8 HampasiieHus v myTH MakpO3BOIFOIHA 1 bubamorexa LIOK
26.10.2023  https://m.edsoo.ru/863e9cle
9 HeoOpaTuMoCTh 3BOTIOINH 1



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

09.11.2023

Ucrtopus xxu3nu Ha 3emiie 1 METObI €€

10 H3y4YeHUS 16.11.2023

1 ['unoTe3sl NPOUCX0XKACHUS )KU3HU HA bu6mmorexa [IOK
3emie 23.11.2023 | https://m.edsoo.ru/863ea5a6

12 PazButue xu3HU Ha 3eMJie 110 3paM U bubmuorexa [JOK
nepuoIam 30.11.2023 = https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIBHOTO U KUBOTHOTO MHPA. BuGmmorexa LOK

13 Efs:;::;iaiiﬁzzJ;:nggque 05 07.12.2023 | https://m.edsoo.ru/863ea8bc
JKUBOTHBIX B KOJUICKIIHSIX)

14 CoBpeMeHHas CUCTeMa OPraHUYeCKOTO bubnuorexa [JOK
MHpa 14.12.2023 | https://m.edsoo.ru/863ea48e

15 DBOJIIOIHS YeJIOBeKa (aHTPOTIOTEHE?) bubnuorexa LIOK

21.12.2023 | https://m.edsoo.ru/863eac2c

16 JIBmoxkymiue cuisl (pakTopsbl) bubnnoreka [JOK
AHTPOTIOreHe3a 28.12.2023 | https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaIMM 3BOJIIOLIMH YEIOBEKA 11.01.2024

18 YenoBeueckue pachl U IPUPOIHBIE bubnuoreka [IOK
ajanTaly 4eI0BeKa 18.01.2024 | https://m.edsoo.ru/863eaea?
PesepBHeIit ypok. O600IICHHE 110 TEME

19 ;?;;:fKHOBeHHe Y pa3BUTHE KU3HU Ha 95.01.2024

20 OKoJorus Kak HayKa 01.02.2024

21 Cpenpl 0OOUTaHUS U SKOJIOTHUECKHE bu6mmoreka [JOK



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

bakTopsl 08.02.2024  https://m.edsoo.ru/863eafec
Aobuotndeckue daktopsl. JlaboparopHas
paborta Ne 3. «Mopdonornueckue
99 O0COOEHHOCTH PACTCHHH M3 Pa3HbIX MECT 05 bubmuorexa [JOK
obutanusy. Jlaboparopuas padora Ne 4, 15.02.2024 | https://m.edsoo.ru/863eb10e
«BnusiHEE cBETa HAa POCT U Pa3BUTHE
YepEHKOB KOJIeyCay
bu6mmoreka [IOK
23 buoTiieckie GaxTopet 22.02.2024 | https://m.edso0.ru/863eb348
DKOJIOTUYECKUE XapPAKTEPUCTUKU
24 nonyssiuuu. [Ipakruueckas padota Ne 2 05
«Tomcy€T MIOTHOCTH MOIYJISIUN 29.02.2024
pa3HbIX BUJOB PACTCHUID»
25 Coo01iecTBa OpraHM3MoOB — OHOIEHO3 bubmmorexa [IOK
07.03.2024 | https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI) Bubmiorexa LIOK
14.03.2024 | https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKA3aTENN YIKOCUCTEMBI.
27 Dxonorudeckue nupamuabl. CBoiicTBa Bubmiorexa LIOK
21.03.2024 | https://m.edsoo.ru/863eb5fa
skocucreM. Cykneccus
28 [IpupoaHbIE 3KOCUCTEMBI 04.04.2024
29 AHTpPOIIOT€HHBIE IKOCUCTEMBI 11.04.2024
30 Buocdepa — rimobanbHas 3xocucTeMa bubnuorexa [IOK
3emun 18.04.2024 | https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmuorexa [JOK
ouochepsr 25.04.2024 | https://m.edsoo0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emian 1 02.05.2024
33 CocylecTBOBaHHE PUPOJIBI U 1 bubmuorexa [JOK
4eJI0BeYeCcTBa 16.05.2024 | https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000I1ICHIE TEMBI
34 «Co00111eCTBA M SKOJIOTHYECKUE 1 93.05.2024
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOTPAMME



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

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* buonorus, 11 knacce/ [Naceunuk B.B., Kamenckuit A.A., Pyorios A.M. u npyrue /Tlox pen. [Taceunuka
B.B., Akunonepnoe o6miectBo «M3narenberBo «IIpocBemnieHne)
* buonorus, 10 knace/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /Tlox pen. [Taceununka

B.B., Aknnonepnoe obmectBo «M3narensctBo «lIpocBemienne

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

VMK "JIunusg xku3zan", 10—11 kmnaccel. ba3oBblil ypoBeHb.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

1. «Emunas xomnekiust Lludposeix ObpazosarensHbix Pecypcosy (http://school-collection.edu.ru/).
2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexTpoHHbIi yueOHUK «BHOTOTHS.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kierok

5. http://biokhimija.ru/lekcii-po-biohimii.html - 6uoxumus

6. http://evolution2.narod.ru/index.htm - sosortust

7. http://nrc.edu.ru/est/r4/ - Guonoruveckas kKapTuHa MHpPa

8. http://planete-zemlya.ru/ - ITnanera 3emis

9. http://ecologysite.narod.ru/index.html - sxomorwust

10. http://bio-nica.narod.ru/index.html - Guonuka



