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HHOACHUTEJBbHAA 3AIIUCKA

[Ipu pa3zpaboTke mporpamMmbl IO OHOJIOTHH TEOPETHYECKYH0 OCHOBY ISl OINPEACIICHHS
MOIXO0J0B K (opMHUpOBaHUIO cojepx)aHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuenryaibHbie nonoxeHus ®I'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJICH, COICp>KaHMUs,
pe3ynbTaToB 00ydeHUs U TPEeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, MOJIOXKCHHS 00
0o0ImMKX TENsIX W MPHUHIUIIAX, XapaKTePU3YIOIHUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero odbpazoBanusi B Poccuiickoit @eneparyin, a TakkKe MOJIOKECHHS O CreUpuKe OUOIOTHH,
e€ 3HaYeHWU B TO3HAHHWM >KUBOW MPHUPOJLI U OOCCIECYCHHH CYIIECCTBOBAHUS YEIOBEUYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACTICHbB OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYypa.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

[Iporpamma no Gmosioruu 1aéT MpecTaBiIeHrue O LEsX, 00 001el cTpaTteruu 00y4deHus,
BOCIIHUTAHUS U pa3BUTHA, OOydYalOIIUXCs cpeAcTBaMH YydeOHOoro mpenmera «buomnorusy,
onpezenseT 00s43aTeNIbHOE NPEAMETHOE COJIEp)KaHUE, €ro CTPYKTYpYy, paclpeleieHHue I10
pa3zenaM M TeMaM, PEKOMEHIyeMYIO IOCJIeN0BaTeIbHOCTh M3y4eHHUs yd4eOHOro marepuaia ¢
y4€TOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKA 00pa30BaTEIbHOTO TPOIecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUaroOIXCs.

B mporpaMme 1o OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MpPEeIMETHBIM pe3ylibTaTaM o0ydeHUs B (OPMUPOBAHUU
OCHOBHBIX BUJIOB y4eOHO-IT03HABATEIHHOMN EATEILHOCTH/Y4eOHBIX IEHCTBUMN, 00YJaIOLINXCS 110
OCBOEGHUIO COJIepP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B mporpamme mo OWoNOTMH peanM30BaH NPUHIMII MPEEMCTBEHHOCTH B H3yYCHHHU
Ouosnorum, Onarojgaps 4eMmy B HEll MpocMaTpHUBaeTcs HaNpaBICHHOCTh HA Pa3BUTHE 3HAHUHU,
CBSI3aHHBIX C (OPMHPOBAHHUEM ECTECTBEHHO-HAyYHOTO MHPOBO33PEHHS, EHHOCTHBIX
OpUEHTAIM JIMYHOCTH, SKOJIOTMYECKOTO MBILIUICHHs, MPEACTaBIeHUl O 340poBOM o00Opase
KU3HU W OEpeXHBIM OTHOIIEHHWEM K OKpyKawIiew mpupomHoit cpene. [lostomy Hapsamy c
U3y4eHHeM O0IIeOHONIOTNYECKUX TEOPHii, a TaKKe 3HAaHUH O CTPOEHHH JKHUBBIX CHUCTEM PAa3HOTO
paHra ¥ CyIIHOCTH OCHOBHBIX TPOTEKAIONIMX B HHUX MPOIECCOB B MpOrpamMMme 1O OHOJOTHH
yZIeJIeHO BHUMaHUE UCIIOJIb30BaHMIO MTOJIyYEHHBIX 3HAHUH B MIOBCEIHEBHON KHU3HH JUISI peILICHHS
NPUKIAJHBIX 3a/1a4, B TOM YHCJE: NPOQHUIAKTUKY HACIEJICTBEHHBIX 3a00JIEBaHMI 4YeIOBEKa,
MEIUKO-TEeHETUYECKOI0 KOHCYJIbTUPOBAHMs, OOOCHOBAaHHS 3KOJOTMUYECKH IIe1eco00pa3Horo
MOBEJICHUS B OKPY’KAIOIIEH TPUPOJIHON Cpelle, aHAIM3a BIIMSHUS XO34MCTBEHHON JEATEIIbHOCTH
YeJOBEKa Ha COCTOSHHE IMPHUPOTHBIX U HCKYCCTBEHHBIX SKOCHUCTEM. YCHUJIEHHE BHHMAHUS K
NPUKIAJHOW  HampaBJICHHOCTH  ydeOHOro  mpenmera  «buonorusy  MPOAMKTOBAHO
HE00XOIMMOCTBIO 00ECTIEYeHNs YCIOBUM AJIsl pEIIeHUs] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJIBHOTO
Ouonoryueckoro o0pa3oBaHHUsA, KOTOpas MpexanonaraeT (OpMHUPOBaHME Y OOyYaromMXcs
CHOCOOHOCTH aJanTUPOBaTbCs K M3MEHEHHMSM JMHAMHYHO DPAa3BUBAIOILIEIOCS COBPEMEHHOIO
MUpa.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUs 3aHUMaeT BaxHoe MmecTo. OHa
oOecnieunBaeT (QopMUpoBaHUE y OOydYarOIIUXCS MPEICTaBICHUNH O HAayyHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWHW, CO3Ma&T YCIOBHS UIs: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
¢dopmupoBaHus (PYHKIMOHAIBHOM TI'PaMOTHOCTH, HAaBBIKOB 3/J0POBOTO M Oe3omacHoro obpasza
KM3HH, YKOJIOTHYECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIC U YEIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXkKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEro 00pa3oBaHusl, COIMaIM3anu odyJaronuxcs. 3yuenue
6uosorun obecrieynBaeT yCIOBUSA TSt (hopMupoBaHHUS WHTEIJICKTYalbHBIX,
KOMMYHHUKAIIMOHHBIX M HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYPHI, CIOCOOCTBYET
MHTETpaluyl OMOJIOTHUECKUX 3HAHUHU C TMPEICTABICHUSAMH U3 JIPYTUX Y4YEOHBIX MPEIMETOB, B



YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBaHHbIe M0OJI0KEHUS O ITpeIHa3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBHIM OCHOBY Uil ONPEICICHUS TMOAXOJO0B K OTOOpYy U
CTPYKTYPUPOBAHHIO €TO COAEP KAHUS, ITPEJICTABICHHOIO B IPOrpaMMe 1o OMOJIOTHH.

OT16op conepxanus yueOHoOro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIUI KYJIBTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaroluecs: JOKHbI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMbIC ISl (POPMUPOBAHHS OOIIECH KYJIBTYphI, ONMPEACISIONUe
aJIeKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPY’KaIOLEH MNPUPOTHONU cpele, BOCTpEOOBAHHBIE B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUcTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEpP’KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTUHE MHpPa M IEHHOCTHBIX
OpHEHTAIMAX JUYHOCTH, CIOCOOCTBYIOUIMX I'YMaHU3alUK OHOJIOTHYeCKOro 00pa3oBaHusl.

CTpyKTypUpOBaHUE COJCpKaHUS Y4eOHOro Marepuaga B TporpamMme Mo OHOJIOTHUH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOW OpraHM3alMd WU IBOJIOLMH. B COOTBETCTBUM C 3TUM B
CTpYKType yueOHoro npeamera «buonorus» BblIeNIeHBI CIEAYIOUIUE COAEpKATeIbHbIC JTNHUU:
«buonorus kak Hayka. MeTobl HAy4yHOTO No3HaHUs», «KieTka kak OHoorudyeckas CucTeMa,
«Opranu3m kak Ouonoruyeckas cuctema», «Cucrtema U MHOrooopazue OpraHM4ecKoro MUpay,
«OBOJIOLUS )KUBOU MPUPOJIBD, « IKOCUCTEMBI U IIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydenust ydyebHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBIaJICHUE
00y4JalOIUMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAIBLHOW OpraHU3allid JKUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUI UCIOIB30BaTh 3TU 3HAHMS JJIsl TPAMOTHBIX JCHCTBHI B
OTHONIICHUH O0BEKTOB )KHBOW MIPUPOJIBI M PEIICHUS PA3IMYHBIX )KU3HCHHBIX MTPOOIIEM.

Joctuxenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus»y Ha 06a30BOM ypOBHE
oOecrnieunBaeTcs PeIICHUEM CIIEIYIOINX 3a1au:

OCBOEHHE OOyYalOIIUMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpaBujaX, CIy>KalluX OCHOBOW st (POPMUPOBAHUS
MPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOAaX HAy4YHOro IO3HaHWf,
CTPOCHHUHM, MHOTOOOpPa3MU M OCOOCHHOCTSIX KHUBBIX CHCTEM pPa3HOTO YpPOBHSI OpTaHHU3aIlvH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHKe y OOYYalONMIMXCSl MO3HABATEIbHBIX, MHTEIIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJIOTUH HAYYHBIX B3TJISAOB,
UJIeN ¥ TIOJIX0JI0B K U3yUEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPTraHU3AIUY;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KynbTyphl, (YHKIMOHAIBHON TPaMOTHOCTH,
pa3BuUTHE YMEHUU OOBSCHATH W OLIEHUBATH SBJICHUSI OKPY’KAIOIIETO MUpA KUBOW MPUPOJIBI HA
OCHOBaHUU 3HAHUH U OMBITA, OJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHKe y OOYyYarOUIUXCS YMEHUN WIUTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKUX
3HAHUN B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIUHCKHX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOT U

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXXHOCTH TO3HAHMS YEIOBEKOM >KHBOW MPHUPOJIBI,
HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHUX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWW JIJIsi TOBBIIICHUS YPOBHS IKOJIOTHYECKOM
KyJbTYpBI, 1751 GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJIHEBHOM JKM3HH JJIST OIEHKH
MOCNEACTBUI CBOEH NEATENHbHOCTH IO OTHOIICHHIO K OKpYXKalomled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obmiero oopasoBanus «buonorusy», usyyaemasi Ha 6a30BOM ypOBHE,
SBJISIETCSL 00S3aTENIbHBIM YUYEOHBIM TPEAMETOM, BXOJSIIUM B COCTAaB TMPEAMETHON o0iactu
«EcTecTBeHHO-HAY4YHBIE PEIMETHD.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B coorBerctBun ¢ YueOHsiM 1tanom I'KOY AO «B(c)OLI Ne 10» wa 2025/2026
y4eOHbIN TO7 (cpeaHee obiiee oOpa3oBaHue, 0UHO-3a09Has popma oOydenus) u Kamengapabsim
yueOHbIM rpadukoM Ha 2025/2026 yueOHbIi To HAa M3y4YeHue npeaMeTa buosorus oTBoauTcs:

Kuaace Bcero 3a roa I'pynnosbie NuauBuayaabHblie
KOHCY/IbTAUHMHU KOHCYJIbTAUMHU
Hees/ron HeeIs/rox
11 kmacc 34 1/34
12 kmacc 34 1/34

B coorBerctBun ¢ Yueoueim mianom ['KOY AO «B(c)OLI Ne 10» ma 2025/2026
yueOHbIi ron (cpenHee ooOmiee oOpa3oBaHue, oyHass ¢GopMa OOy4deHHs C MPUMEHEHHEM
JMCTAaHIMOHHBIX TexHooruit) 1 KanennapueiM yueOubM rpadukom Ha 2025/2026 yueOHbIi rof
Ha M3YyYCHHUE npeamMeTa bruosiorus oTBOIUTCS:

Kuaacce Bcero 3a roa AyAUTOpPHBIE YaChl Yacewl a9
Hemes/To CaMoOIIOArOTOBKH
HeaeJs1/Toa
11 xnacc 34 1/34
12 kiacc 34 1/34

COJAEPKAHUE OBYYEHUSA
11 KJIIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMU, TEXHUUECKUMH U JPYTUMHU
€CTECTBEHHBIMU HayKaMH, Quiiocoduei, 3TUKON, 3cTeTHKON M mpaBoM. Ponb Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON Hay4HOM KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

MeTto/1bl TO3HAHUS KUBOM MPHUPOABI (HAa0NII0IeHUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEpPEHHE,
KJaccu(uKanus, MOIEIMPOBAaHUE, CTATUCTUYECKAsk 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toprpetsr: Y. Japsun, I'. Menaens, H. K. Konsnos, [x. Yorcon u ®@. Kpuk.

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHblie U NIpaKkTHYeCKHue padoThl:

[Tpaktueckast pabora Ne 1. «lcmonp3oBaHue pa3iaMYHBIX METOJOB NpPHU HU3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. JKuBble cuCTEeMbI 1 UX OPraHU3aIUA.

Xusele cucreMmbl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Ouonoruu. OTIMuMe >KHUBBIX
CUCTEM OT HEOPraHWYECKOU MPUPO/IBI.

CpoiicTBa OmocucTeM H HX pazHooOpazue. YPOBHH OpraHM3alUU OHOCHCTEM:
MOJIEKYJIAPHBIA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBI,  MOMYJISIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTeo1eHOTUYECKHI), OMOC(hEpHBI.

JdemoHcTpaumuu:



Tabmumpl 1 cxembl: «OCHOBHBIE TIPU3HAKW JKU3HW», «YPOBHU OpPraHU3AIMH >KUBOM
IPUPOIBI».

O6opynoBanue: mojaens Mosekysbl JTHK.

Tema 3. XuMHUYeCKHUIl COCTAB M CTPOEHHUE KJIETKH.

XWMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DJJEMEHThl:  MaKpOAJIEMEHTHI,
MUKpO3JIEMEHTHI. Bosia 1 MUHEpasIbHbIE BEILIECTBA.

@yHKIMM BOJABI M MHUHEpaIbHBIX BellecTB B KieTke. [loaaep:kaHne OCMOTHYECKOTO
OasaHca.

benku. CocraB u cTpoeHue 6eIKOB. AMUHOKUCIOTHI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMCHUMBIC AMHHOKHCIOTH. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpBI OCIKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonorudeckue GpyHKIMMU OEIKOB.

®epMeHThl — Ouosiornyeckue kKaraiauzatopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas crenuduuHocts. Kodepmentsl. Burtammubl.  Otiawuus  (GepMeHTOB  OT
HEOPraHWYECKHUX KaTajln3aTOpOB.

YrieBoabl: MOHOCaxapu bl (IMJIIOKO3a, pud03a 1 1e30KCupud03a), Aucaxapusl (caxaposa,
JIaKTO3a) W TMOJMCaxapuibl (Kpaxmal, TJIHKOTeH, LeJIoio3a). buonornyeckue QyHKIUU
YIJIEBOJIOB.

Jlunuaer:  Tpurmunepuabl, dochonunuabl, Ccrepouabl. [ 'mapodribHO-THAPODHOOHBIE
cBoiicTBa. buonornueckue GyHkuuu aunuaoB. CpaBHEHUE YTIIEBOIOB, OCIKOB M JIUIHIOB KaK
HMCTOYHHKOB SHEPTUU.

Hyxuennossie kucnotsl: JIHK n PHK. Hykneornasl — MOHOMEpPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenue u ¢ynkuuun JHK. Crpoenne u ¢ynkuumun PHK. Buner PHK. AT®: crpoenue u
GyHKIIH.

[uronoruss — Hayka o kierke. Kiierounas Tteopus — nmpumep B3aUMOJCHCTBUS UACH U
(GakToOB B HAYYHOM MTO3HAHUHU. MEeTO bl U3YUEHUS KIETKH.

Knerka kak nenoctHas >xuBas cucrema. OO1Me Mpu3HaKM KJIETOK: 3aMKHYTasl Hapy)KHasi
MeMmOpaHa, monekyibsl JIHK kak renernueckuii anmapar, cuctemMa CuHTe3a OeJka.

Tumbl KJIETOK: »JYyKapHOTHUYecKass M mpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuotTuyeckoit kinetku. Knerounas crenka 6akrepuil. CTpoeHne 3yKapuOTHUECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIUKC, MX (QYHKIUH.
[Tnazmatnueckass memOpaHa, e€ cBoiictBa M (QyHkuuu. LluromyazMa u e€ OpraHoMJBL
OnnomeMOpanHnblie opranous! kinetku: OIIC, anmapat [N'onbaxu, muzocomsl. [TomyaBTOHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHApPHUH, IacTuiabl. IIpomcxoxneHne MUTOXOHAPUHA U IUIACTHI.
Bunpr nnactua. HememOpaHnHble opraHOU/Ibl KJIETKU: PUOOCOMBI, KIIE€TOUHBIN LIEHTP, LIEHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMM OPraHouI0B KIETKHU. BritoueHus.

Anpo — perynaropHslil ueHTp KiaeTku. CTpoeHue sijipa: aaepHas o00ji0uKa, KaproIia3Mma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIoOpT BEIIECTB B KIIETKE.

JleMoHCTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBanu, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnipenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEH,
«Pacnipenenenne XUMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TaOaUIa XUMHUYECKHX DJIEMEHTOB», «CTpoeHHE
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CTpoeHue Monekyinsl Oenka», «CTpoeHue GpepmMeHTa,
«Hyxneunosslie kucnotel. JJTHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3yKapHOTHYECKON
KIeTKn», «CTpoeHHEe XUBOTHOM KIETKW», «CTpoeHHe pacTUTENbHOW KIETKn», «CTpoeHue
MIPOKAPUOTUYECKON KiIeTKN», « CTpoeHUe Aapa KIETKN», «YTIAeBOAbDY, «JIUIHUIbI».



OOGopyaoBaHUe: CBETOBOW MHMKPOCKOI, O0OpYyIOBaHWE /I MPOBEACHHS HAOIOICHUH,
MU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTUTENIbHBIX, KUBOTHBIX U OaKTepHUAIbHBIX
KJIETOK.

JlabopaTopHble 1 IpaKkTHYeCKHe PadoThI:

JlaGopatopnas pabora Ne 1. «l/3y4yeHue KaTaTUTHYECKON aKTUBHOCTH (epMEHTOB (Ha
IIpUMeEpe aMHJIa3bl WK KaTaaas3bl)».

JlaGopaTopuass pa6ota Ne 2. «M3yueHue cTpoeHUS KIETOK pPACTCHHM, >KUBOTHBIX H
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OMHCaHUE.

Tema 4. ' KuznenesareJLHOCTh KJIETKH.

OOmeH BemiecTB, WiIM MeTaboau3M. AccuMwisanus (TUIACTUYECKUE OOMEH) |
JUCCUMUIIALINSA (PHEpreTuYecKuit 00OMeH) — IBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poip
3aKOHOB COXPaHEHMsI BELLIECTB U SHEPIrUU B IOHUMaHUU MeTabosn3Ma.

Tunber oOMena BemiecTB: aBTOTpOodHBIN U reTepoTpodHsbid. Pons pepmeHTOB B 00MEeHE
BELIECTB U [IPEBPALICHUH SHEPTUU B KIIETKE.

®orocunre3. CBeroBas u TeMHOBass (a3el ¢dotocuHTe3a. Peakiuu (doTocuHTe3A.
OddextuBHOCTD poTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3a AJIs KU3HU Ha 3eMie. Bimsaue ycoBuit
cpenbl Ha (POTOCUHTES U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAUEHHE XEMOCHHTE3a I KU3HM Ha
3emuie.

OHepreruyeckuii oOMeH B  KieTke. PacuienieHue  BelIeCTB, BbIJCIEHUE U
AKKyMYJIMPOBaHHE SHEPTUHU B KJIETKE. DTarbl YHEpreTuueckoro oomena. [ nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okucieHue, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopunuposanue. IPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peakumu wmarpuuHoro cuHTte3a. I'enermueckas wunpopmamus u JHK. Peammzanms
TeHeTUYeCKON HH(popMalKu B KieTke. ['eHeTuYecKuit KoJ U ero CBOMCTBa. TpaHCKpUILIUS —
maTpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocrHTe3e Oernka.

Heknerounsie ¢opmbl xku3Hu — Bupycbl. Mcropust otkpeitus BupycoB (. U.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIa BUpPYcoB. baktepuodaru. bonesnu
pacTeHuid, >KUBOTHBIX U YeJIOBEKAa, BhI3bIBA€MbIC BUpYcaMu. Bupyc nMmyHoedunTa 4enoBexa

(BUY) — Bo3Oyaurtens CIIMJla. OOparHas TpaHCKpHUILMSA, peBepTa3a M HHTErpasa.
[IpodunakTrka pacripocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUM.
JleMoHCTpanum:

IToptpetsr: H. K. Konsnos, /. . Banosckuit, K. A. Tumupsizes.

Tabmuiet  u cxembl:  «Tumbl  muTaHus», «Metabonusm»,  «MUTOXOHAPUSY,
«JHepreruueckuii oOMeny», «Xmopormiact», «Dotocunres», «Ctpoenue JJHK», «Ctpoenue u
dbyHKIMOHUpOBaHue TeHay, «CuHTe3 Oenka», «leHeTMdeckwii Kkom», «Bupycem,
«baktepuodarn», «Ctpoenue u xuzHeHHbId 1wmkia Bupyca CIINa, Oaxrepuodaray,
«Penmukammsa JJHK».

O6GopynoBanue: moaenu-ammukanuu «Yasoenne [IHK u tpanckpunmus», «buocunres
Oenka», «CTpoeHHEe KIETKW», MOjienb cTpyKkTypsl JIHK.

Tema 5. PazMHOKeHHe M HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTouHslii 1MWK, WM KU3HEHHBIM WK kieTku. MHTepdaza m mwuros. Ilporeccsl,
nporekaromue B uHtepdasze. Permmukanus — peaknuss marpuunoro cunrteza JJHK. Crpoenue
XpoMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUIOMAHBIA M TaIUIOMIHBIA XPOMOCOMHBIE
Habopbl. XpomaTuapl. [luTomornueckre OCHOBBI Pa3MHOKEHHUS M WHIWBHIYATHHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wierkn — muto3. Cramum murtosa. [Ipomecchl, MpoUCXOAsIIME HAa pPa3HBIX
CTaJusX MUTO3a. BUONIOrMYecKuii CMbICII MUTO3A.

[Iporpammupyemast Tubenpb KJIETKH — arlomnTo3.



@opMBl  pa3MHOXKEHMSI OpPraHW3MOB: Oecrosioe U MoyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JICJICHHE HAJBOE, MOYKOBAHHE OJHO- MU MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIIONOrO.

Meiio3. Craguu meiosza. [lpormeccel, nmpoucxoisnime Ha cragusix meinosa. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAaYEHUE MEil03a.

["ameTorenes — npoiecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy KUBOTHBIX. [10JI0BbBIE Kee3bl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro3oup,
SHUIIEKIIETKa) — crepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHUS SUIEKICTOK U
crepmaTo3onaoB. Omionorsopenue. Ilaprenorenes.

NuauBuayanbHOoe pa3BUTHE (OHTOTEHE3). OMOpHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUA Yy IO3BOHOYHBIX JKHBOTHBIX: JIpOOJIEHHE, TacTpyJsius,
opranorene3. [loctamOproHanpsHOE pa3BUTHE. THUIBI TOCTIMOPUOHAIBHOTO Pa3BUTHS: MPIMOE,
HenpsiMoe (IMYuHO4YHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButne pacteHuil. OHTOreHe3 HBETKOBOIO PACTEHUs: CTPOCHHE CEMEHH, CTaIuu
pa3BUTHA.

JdeMoHcTpanum:

Tabmuubtl u cxembl: «@OPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OMIIOIOTBOpEHUE Y
LBETKOBBIX pacTeHui», «BererarTuBHOoe pa3MHOXKEHUE pacTeHUi», «JlelieHne KieTku
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMBI», «KIileTOUHBIN MUK,
«Permukauus IHK», «Muto3», «Meito3», «lIpsamoe u HenpsiMmoe pazButue», «l'amerorenes y
MJIEKOMUTAIOIINX U YeJIoBeKa», « OCHOBHBIEC CTa I OHTOTEHE3a).

O6opynoBaHue: MHKPOCKOI, MUKpompenaparbl «CrepMaTo30U]Ibl MIIEKOMUTAIOLIET0Y,
«Slineknerka miekonurarouiero», «KapnokuHe3 B KJIETKax KOpEIKa JyKa», MarHuUTHas
Moieb-anraukanus «/lenenue knetkm», moaens JJIHK, Mogens meTadaznoit XpoMOCOMBI.

JlabopaTopHble 1 NpaKkTHYeCKHEe PAdOThI:

Jlaboparopnas pabota Ne 3. «Habmromenue MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIykKa Ha
TOTOBBIX MUKpOTIPETapaTax».

JlaboparopHas pabota Ne 4. «V3yueHue CTpOEHHS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaceqcTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mcropuss pa3BuThs TeHETHMKH. Pojib LOHUTOIOTMM U
SMOpHOIIOTHUY B CTAHOBJICHUH T'€HETHKHU. BKIlag pocCUiCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
reHeTuku. MeTroapl TeHeTHKU (THOPUIOJOTUYECKHM, HHUTOTCHETHYECKUH, MOJIEKYJIISIPHO-
reHeTudeckuii). OCHOBHbIE T'€HETUYECKHE OHATHUS. [ eHeTnyeckas CUMBOJIMKA, UCIOJIb3yeMasl B
CXEMax CKpEeIIMBaHHII.

3aKOHOMEPHOCTHM  HAcJeAOBaHUs  MPU3HAKOB, YycTaHoBieHHble [. Mennenem.
MonorubpuaHoe CKpenpBanue. 3aKoH eIMHO00pa3usi THOPUIOB TIEPBOTO MoKoJieHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mmore3a uuctorel ramer. IlomHoe u
HETOJTHOE JOMUHUPOBAHHE.

JluruOpunHoe CKpelMBaHWE. 3aKOH HE3aBUCMMOTO  HAcleAOBaHUS  MPHU3HAKOB.
[{uToreHeTndeckue OCHOBBI JUTUOPUAHOTO CKPENIMBAHUSA. AHAIM3UPYIOIIEE CKPEIIMBaHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS JIJIsI ONIPEIeTICHHsI TEHOTUTIA OCOOU.

CuennenHoe HacinefoBaHue npusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacJe10BaHuIo TeHoB. HapyIieHue clienyiennsi TeHOB B pe3yjibTaTe KPOCCHHTOBEpa.

XpoMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. | eHeTHYECKHEe KapThI.

['enetuka nona. XpoMOCOMHOE OIpeAeNIeHHE MoJjia. AYTOCOMBI M TOJIOBbIE XPOMOCOMBI.
['omorameTHbie W TreTeporaMeTHBIE OpraHuW3Mbl. HacrnemoBaHue TPHU3HAKOB, CIEIMJICHHBIX C
MOJIOM.



N3meHunBOCTh. BHUIbI ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACleACTBeHHas. Ponb cpebl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
BapuaunonHsblil psg u BapuannoHHas Kpuad. Hopma peakuuu npusHaka. KonudyecTBeHHbIE U
Ka4yeCTBEHHBIE MMPU3HAKU M X HOpMa peakiun. CBoicTBa MOAM(PUKAIIMOHHON H3MEHYHBOCTH.

HacnenctBenHasi, iy reHoTUNUYeCKasi, U3MEHYMBOCTh. KoMOMHATHBHAS M3MEHYHBOCTb.
Meiio3 u 1oNOBOM mpolecc — OCHOBA KOMOMHATMBHOM HM3MEHUMBOCTH. MyTallMOHHAs
u3MeHYuBOCTh. Kiaccudukanuss myTauuid: reHHbIE, XpOMOCOMHBIE, T'eHOMHble. YactoTa u
OpUYMHBI MyTanuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIEICTBEHHON
n3menurBocty H. M. BaBunosga.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun demoBeka. OCHOBHBIE METOJbl T€HETUKH YeEJIOBEKa:
TCHEAIOTUYCCKUH, OJIM3HEIOBBIN, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYJISIPHO-
reHetuyeckuid. COBpEeMEHHOE OIpeAeNICHUEe TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHME,
TeHOTHUIUpPOBaHUE, B TOM uucie ¢ nomoibio [II[P-ananmuza. HacnencrBennsie 3aboneBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW C HACJIEICTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. Comarudeckue W TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, NUATHOCTUKU, MPO(UIAKTUKYA U JICYCHUS T€HETHUYECKHUX
Oone3Hel. MeauMKO-TeHeTUUECKOe KOHCYJIbTUPOBAHME. 3HAUEHHE MEAMLMHCKONW T€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeTIOBeKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabmuipl 1 cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAaHUE U €r0 LIUTOTEHETHYECKas OCHOBAY,
«3aKOH pacIIeIJIeHUs] MU €ro IMTOr€HETUYeCKass OCHOBa», «3aKOH YHUCTOThl raMmeTy,
«lurubpuanoe ckpeumBanue», «LluTomornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIUBAHUSY,
«Meinos», «B3zanMonencTBre auiebHbIX T€HOBY», «l'€HeTHUeCKre KapThl pACTEHUMN, KUBOTHBIX
U uenoBeka», «['eHeTmka mona», «3aKOHOMEPHOCTH HACJIENOBAaHUS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka M IKMBOTHBIX», «Buuael wusMenunBoctu», «MonudukannonHas
U3MEeHYnBOCThY», «HacnenoBanue pesyc-akropay, «['eHeTnka rpynn kpoBw», «MyTalMOHHAs
WU3MEHYUBOCTDY.

Ob6opynoBanue: MoAeTU-alIUIMKaLUU «MoHoruopuaHoe ckpeuBanue», «HemnonHoe
JOMHUHHUpOBaHME», «JlurubpuaHoe ckpemmBaHue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKponpenapat «Jlpo3oduna» (Hopma, MmyTauuu (GOopMbl KpbIIILEB U OKpPackH Tena), repdapuii
«I"opox MOCEeBHOW.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHnast pabota Ne 5. «M3yueHue pe3ysbTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEeLIMBaHUA y JpOo30(QHIIbI Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JlaGopaTtopHnast pabota Ne 6. «M3yuenne Moau(pUKAIIMOHHON U3MEHUYUBOCTH, MIOCTPOCHHE
BapHallMOHHOTO psiJia U BApUAILIMOHHOM KPUBOI».

Jlaboparopnas pabora Ne 7. «AnHamu3 wMyranuid y JApo3ouiibl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuust KaKk HayKa U MPOIECC. 3apOkKICHUE CEeNIEKIUH U qomectukanus. Yuenune H. U.
BaBunoBa 0 meHTpaXx NPOMUCXOXKIEHUS M MHOrooOpasusi KyJIbTYypHBIX pacTeHul. LleHTpsI
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, TOPOJIa, IITAMM.

CoBpeMeHHbIE METOJIbl CeJIEKIIMU. MaccCoBBI U MHAMBUIYAIbHbBIM OTOOpHI B CENEKLIUU
pacTeHuil u kuBOTHBIX. OlleHKa 3KcTephepa. bIn3KopoCcTBEHHOE CKpeIUBaHUe — MHOPUAMHT.
Yucras snuHus. CkpemuBaHue 4YHCThIX JuHUE. [ereposuc, wnm rulOpuaHas cuia.
HeponcrtBenHoe ckpemmuBanue — aytOpuauHr. OtnanéHHas THOpuUau3anus W e€ yCIexw.



NckyccTBEHHBI MyTareHe3 W MOJYyYEeHHE MOJUILIOUI0B. JIOCTHIKEHUSI CEJIEKUUH PAcTEHU,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHoyoruss Kak oOTpaciib NPOU3BOJACTBA. ['€HHas WHXKEHepus. OTalbl CO3JAHMS
pexomOuHanTHOM JIHK u Tpancrennbix opranuzmoB. Kinerounas umnxeHnepus. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiloHupoBaHHe BBICOKOIIPOYKTUBHBIX
CENIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHUecKue mpodiembl. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypun, I'. /. Kapneuenko, M. @. liBaHoB.

Tabmuubl u cxembl: KapTa «LIeHTpBI MPOUCXOXKICHHUS M MHOT000pasusi KyJIbTYpPHBIX
pacteHui», «llopoabl TOMalIHUX KMBOTHBIX», «CopTa KyJbTypHBIX pacTeHUi», «OtnanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonmus», «OOBEKTHI
ouorexHonorun», «Kierounele KylabTypbl U KIOHHpOBaHUe», «KOHCTpynpoBaHHE U MEpEeHOC
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MyJsKU IJI0JI0OB U KOPHEIUIOAOB AUKUX (OPM U KYyJIBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03UCTBEHHBIC PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi « OCHOBHBIE METO/BI U JIOCTHIXKEHUS CEJEKLUMU PACTEeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEILTUYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

12 KIIACC

Tema 1. DBosrronMOHHASA OMOJIOTHS.

[TpeanocelIKu BO3HMKHOBEHUS HBOJIOLMOHHONW TEOPHM. ODBOJIOLMOHHAS Teopus U €&
MecTO B Orosoruu. BiusHue 3BOIIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTMU U APYTUX HAYK.

CBuzerenscrBa dBomonuH. [laneoHToNOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B NaJICOHTOJIOTMUYECKOM JieTonucH, nepexoansie popMel. buoreorpaguueckue: cxoacTso
U paznuuue GayH u GIop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOTMYECKHE: CXOJCTBA U pa3iuuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTWYHBIE, PYAMMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JIBIKymiue Cuibl  3BOJIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpH
OTPaHMYEHHOCTH PECYpCOB, HEONpeNesN€HHAas HW3MEHYMBOCTh, OOpb0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bomonuu (CTO) u e€ ocHOBHBIE TIOJIOKEHUS.

MuxkposBomtonus. [lomynanusa kak eIMHUIA BUAA U DBOJIIOLIUN.

JBuxyue cuibl ((akTopbl) 3BOJIOLMU BHIOB B Hpupoje. MyTallMOHHBIN Mpolecc U
KOMOWHATUBHAs HM3MEHYMBOCTh. IlomynsuuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpaIus.

EcrectBennblii oTO0p — Hampapistomuil ¢aktop 3Bomonuud. DopMbel eCTeCTBEHHOTO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3ysbTaT sBostouuu. [Ipumepsr npucnocobaeHuit
y opraHu3MoB. ApomMop(}03bl U UANO0ATATITAIIAN.

Bun u BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpaguyeckoe, 3K0JI0rH4ecKoe.

MakposBosrorus. PopMbl 3BOJIOLMU: (uieTHdecKas, AWBEpPreHTHas, KOHBEpreHTHas,
napasuienpHasi. HeoOpaTuMOCTh 3BOMIOIHH.



[IpoucxoxneHne  OT  HECNELUAIM3UPOBAHHBIX  IPEIKOB. IIporpeccupyromas
cnenuanusanus. AganTuBHas pajananus.

JdemoHcTpanuu:

[Toprpersr: K. Jlunnedt, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exxens, @. Mrouiep, A. H. CeBepiios.

Tabmuubt u cxembl: «Pa3BuTue opraHmdeckoro wmmpa Ha 3emie», «3apOoIbIIu
IIO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «@DopMbl OOpbObl 3a CyIIECTBOBAHUE,
«EcrecTBeHHbBIld  0TOOp», «MHOTOOOpa3ue COPTOB pacTeHwit», «MHoOrooOpasue mOpos
KUBOTHBIX», «Ilomymsanumy, «MyTaunoHHas MU3MEHYUBOCTDY, «ApoMop(ho3bl»,
«Mnnoananramuny, «OO0mas aereHepanus», «JBrKymme cwibl 3Bomroruny, «Kapra-cxema
mapuipyta nytemectsus Y. Jlapsuna», «bopbba 3a cymectBoBaHuey, «IIpucnocobiaeHHOCT
opranuszMoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BU000Pa30BAHUEY.

O06opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3JINYHBIMU TUIIAMH OKPAcKH, HA0Op IJI0OA0B U
ceMstH, KoJuteKuus «IIpumeps! 3aIUTHBIX TPUCTIOCOOICHUH Y KUBOTHBIX», MOJIENIb «OCHOBHBIE
HaIpaBJICHUs 3BOIIOLUNY, 00bEMHAs MOeTb « CTpOEHHE FOJIOBHOTO MO3Ta ITO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KOJUIEKIHs «DOPMBI COXPAaHHOCTH HCKOIIAEMBIX
JKUBOTHBIX U PacTEHUi», Mozeib anmmkanusa «llepekpéct XxpomMocom», BIaKHbIE IIpenapaTsl
«Pa3Butne Hacekomoro», «Pa3BuTHe nsATYmIKM», MuKporpenapar «Jlpozodumay (HOpMma,
MyTaluH (pOpMbI KPBIIILEB U OKPACKU TEJa).

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 1. «CpaBHeHue BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHIO».

Jlaboparoprnass pabora Ne 2. «OmmcaHue TPHCIOCOOICHHOCTH OpraHu3Ma u e¢
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe KU3HU Ha 3emJie.

JloHay4HbIE IIPEICTaBICHUs O 3apOXKACHUHU XKU3HU. HaydHble rumores3bl BOSHUKHOBEHUS
KU3HU Ha 3emJyie: abuoreHe3 M MaHCIepMus. XUMHYECKash IBOJIOIMSA. AOUOTEHHBIH CHUHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHUYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJonnK. HavanbHbie sTansl Ouonorudeckoit spostonuu. ['unoreza PHK-mupa.
dopMHpoBaHHE MEMOpPAHHBIX CTPYKTYpP M BO3ZHUKHOBEHHUE MPOTOKIETKU. [lepBbie KIeTKH U UX
sBoJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM UM nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [lanmeos3oiickas spa U €€ NEpPHOIbI: KEMOPHICKUMA, OpPJTOBUKCKHUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIM, IIEPMCKUH.

Me3so30iicKkas 3pa U €€ Iepruoabl: TPUACOBBIN, FOPCKUM, MEIOBOM.

KaiiHo30iiCcKas 3pa U €€ Mepro/bl: aJI€0r€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIoTHYeCKuX IpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLHUU
pPACTUTENBHOIO M XHBOTHOIO MHpa. Apomopdosbl y pacTeHH U >XKUBOTHBIX. IlosBieHwue,
paciBeT U BHIMUPAHUE TPy KUBBIX OPTraHU3MOB.

CucremMa opraHM4ecKoOro Mupa Kak OTpa)keHue 3BOJOLHUU. OCHOBHBIE CUCTEMATHUUYECKUE
TPyl OPraHU3MOB.

OBonronusl 4elnoBeKa. AHTpPONOJIOrMs Kak Hayka. Pa3BuTue NpencTaBIeHHH O
MIPOUCXOXKICHNUN YelloBeKka. MeTo/Ibl H3yueHus: aHTpornorenesa. CXoAcTBa U pa3inyusl 4eJoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

JBuwxyume cuibl  ((paxkTopel) aHTpomorenesa. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBEeHHBIH 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUIl Tpya, MBILIECHHE,
peusb.

OcHOBHBIE CTaJuU W BETBHU HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, UEIOBEK yMEIbIii,
Yenosek npsaMmoxondamuid, YenoBek HeaHaepranbckui, YenoBek pasymublid.  Haxonkn
UCKOIIaeMBbIX OCTaTKOB, BPEeMs CYyILECTBOBAaHUS, 00JacTh pacnpocTpaHeHUs,, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSL.



Yenoseueckne packl. OCHOBHBIC OONBINHE pachl: €BpOICOUHAs (€BpaswiicKas), HETpo-
aBcTpajioujiHas  (dKBaTOpuaibHasg), MOHTOJOUJHAsA  (a3uaTcKOo-aMepuKaHckas). Yeptsl
MPUCIIOCOOJICHHOCTH TMPEICTaBUTENIeH YeNOBEYECKHMX pac K YCIOBUSM CYIIECTBOBAHUA.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpanuu:

[Toptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Muinep, I'. FOpu, Y. /lapBuH.

Tabmune! u cxembl: «Bo3nukHoBeHne ColHEUHON cUCTeMbD», «Pa3BUTHE OpraHUYEcKOro
mupa», «PacturenpHas kietka», <« KuBoTHas kiuerka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpraHu4yeckoro mMupay, «CpaBHEHHE aHATOMUYECKHX YEepT CTPOCHUS
YeJI0BEeKa U 4elOoBEKOOOpasHBIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOIMYECKHX HaXOJOK
IPEIKOB COBPEMEHHOro uejoBeka», «JlpeBHelmme moan», «JpeBHue moam», «llepBbie
COBpPEMEHHBIE JTIOAN», «UenoBeueckue pacb.

Ob6opynoBanue: wmynsku «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJONUTEKA,
NUTEKaHTpONa, HeaHJepTallblla, KPOMAaHBOHIIA), CICTIKH WJIM M300pa)KeHUs KaMEHHBIX Opyaui
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEphl, pyOuia, ckpebdia), TeoXpoHOJOoru4ecKas Tadiuia,
KoJuTeKIUs «@OpMbl COXPAHHOCTH UCKOIAEMBIX )KMBOTHBIX U PaCTCHUI».

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

[Ipaktuueckas padora Ne 1. «3yyeHue ucKonaeMbIX OCTaTKOB PacTEHUM M KMBOTHBIX B
KOJUTCKIIASX).

OKCcKypeusi «IBOJIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyUHBIM WM
KpaeBeAueCKUuil My3eit).

Tema 3. Opranu3msl 4 OKpYy:Kawoas cpeaa.

DOkonorusi Kak Hayka. 3aaud H pa3feNbl dIKOJOTHH. METOAbl HSKOJIOTHYECKHUX
UCCJIEIOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMs ~ OpPraHMW3MOB:  BOJHAs,  HAa3eMHO-BO3IYIIHAs,  IOYBEHHAs,
BHYTpUOpPraHU3MEHHas!.

Okonoruyeckue (axropsl. Kiaccudukanms skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOINOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (akToOphpl:  CBET, TeMIepaTrypa, BIAKHOCTb.  DOTONEPHOAM3M.
[TpucniocoOneHust OpraHu3MoB K AeHcTBHIO a0MOTHYECKUX (akTopoB. bruongornueckre puTMsl.

buotnueckue ¢dakrtopel. Buapl OMOTHYECKMX  B3aUMOJEHCTBHN:  KOHKYpEHLH,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMsl. [lapazutusm, koomnepanus, MyTyaiu3sM, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJIeOHUYECTBO). AMEHCAINM3M, HEHTpanu3M. 3HaueHHe OHMOTHYECKHUX
B3aMMOJICHCTBUI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApPAKTEPUCTUKH MOMyIsAuu. OCHOBHBIE IIOKA3aTead IOMYJIALHNU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, NPUPOCT, MHUTrpauusd. JuHamuka
YHUCJIEHHOCTHU MOIYJISIIUY U €€ peryJsiusl.

JdemoHcTpaumuu:

[Toptpetsi: A. I'ymbonpar, K. @. Pynse, 3. I'ekkenb.

Tabmune! u cxembl: kapta «IIpupogHbie 30Hb 3emin», «Cpenbl 0OMTaHUS OpPTraHU3MOBY,
«®Dotonepnoguzm», «llomynsauun», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIYJALUN
uHpy3opun-Tyhenpkny, «llumepsie nenmny.

JlabopaTopHblie U NIpaKkTHYeCKHue padoThl:

JlabopaTtopHnas pa6ota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
OoOUTaHUS.

JlaGopaTtopHnas pabota Ne 4. «BrniusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktuyeckas padora Ne 2. «Iloacuér MIOTHOCTH MOMYJISALMNA Pa3HBIX BUAOB PACTCHUN.

Tema 4. CooO1ecTBa U IK0JIOTH4YeCKHe CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuouneHo3. CTpykTypsl  OuolleHO3a:  BMJOBafd,
MIPOCTPAHCTBEHHAs, Tpopuueckas (nmuuieBasi). Bunpl-nomunantel. CBs3u B OHOLIEHO3E.



DKoJIorHYecKue cucteMbl (dKocucteMbl). [loHsTHE 00 3KOCHMCTEME M OHOTrEOIeHO3E.
QOyHKUMOHANIBHbIE KOMIIOHEHTBI AIKOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, PEIyIECHTHI.
KpyroBopot BemiecTB M MOTOK 3HEPruM B 3KocucTeme. Tpoduyeckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie nenu u cerd. OCHOBHBIE IOKa3aTeNd 3KOCHCTEMBL: OHmoMmacca,
OPOAYKIHSA. DKOJOTHYECKHE MUpPAMUAbL: MPOAYKLHH, YUCICHHOCTH, OuomMaccel. CBoOMCTBa
HKOCHUCTEM: YCTOMUMBOCTh, CAMOpETYJIsLus, pazBuTre. Cykieccus.

[IpuponHbie 3KOCHCTEMBL. DKOCHUCTEMBI 03Ep M peK. ODKOocHucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE SKOCUCTEMbI. ATPOIKOCUCTEMBI. YpOOIKOocUCTeMBbl. buonornyeckoe u
XO03sICTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢akTop ycroiunBocTH sKkocucteM. CoxpaHeHHe OHOJIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

Yuenue B. WM. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB U CTpykTypa Omochepsl.
XKusoe BemectBo u ero QyHkuumu. OcoOeHHOCTH OMOchepbl Kak TI00aTbHONW IKOCHUCTEMBI.
Jlunamuueckoe paBHOBecUe M 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemecTB M OHMOT€OXMMHYECKHE LHKIBI 3JIEMEHTOB (yriiepoaa, a3zoTa).
3onanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenosedecTBo B Onochepe 3emiau. AHTpONIOreHHBIE U3MEHEHUs B Onocdepe. ['mobanbHbIe
JKOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHuE NMPUPOJIbI U uesoBedecTBa. CoxpaHeHue OMopazHooOpasus Kak OCHOBA
ycroiunBoctu 6uochepsl. OCHOBA pallMOHANIBHOTO YMPABICHHS MPUPOIHBIMU pecypcaMu U HX
UCIOJIb30BaHue. JlocTuykeHust OMONIOruM U OXpaHa MPUPO/IBIL.

JdeMoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmunel u cxemsl: «Ilumessie nenu», «bruoreHos: coctaB u cTpykrypa», «lIpupoaHsie
cooOmiectBa», «llemn mnuTanusa», «Okoynorudeckas nupamuga», «buocdepa u demoBex»,
«JKocHUCTeMa IIUPOKOJUCTBEHHOr0 Jiecay, «ODKOcHCTeMa XBOMHOro jeca», «buonenos
BO0EMay, «ArporeHo3», «lIpuMepHBIE aHTPONOTCHHBIE BO3ACHUCTBUS Ha TPUPOAYY,
«BaxHeiilline MCTOYHHUKHU 3arps3HEHHs] BO3JIyXa W TPYHTOBBIX Boa», «[louBa — BaxHeimias
cocrapisitoas onoceps», «PakTopsl aerpaganuu nousy, «Ilapaukossiii 3 dexT», «DakTopsl
PaMOaKTUBHOTO 3arpsi3HeHus: 6nocdepsl», «Ob1as cTpykrypa 6uochepsl», «Pacnpocrpanenue
XKU3HU B Ounocgepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepona B O6uochepe»,
«KpyroBopot a3ora B mpupojie».

ObopynoBanwue: MO/IEITb-aNTLTHKATHST «TunmaHble OHMOIICHO3BD», repOapwii
«PactutenpHble  coolOmiecTBa»,  Koyiekuuu — «buornenos», «Bpeautenn — BakHeHIIUX
CENIbCKOXO3SUCTBEHHBIX ~KYJIBTYp», TepOapuil ¥ KOJUIGKIMM pACTeHUH W  KUBOTHBIX,
NPUHAAISKAIINE K pa3HbIM 3KOJOIMUYECKUM rpynnaM oxHoro Buja, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHIsI OXPAHIEMBIX BHIOB PACTEHUH U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O BHUOJIOI'MH HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Cornacho ®I'OC COOQO, ycraHaBnuBaroTcsi TpeOOBaHUSA K pe3yjbTaTaM OCBOCHUS
00YyYaloUIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUIYHOCTHBIM, METAPEIMETHBIM H
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKTYpPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPECAMCTA «buonorusay BbIJICJICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAaHHME OOYyYaroIIMMHCA  POCCUHUCKONW  Tpa)JIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIIPEAEIIEHUIO,
HaIMYUE MOTHBAIMM K OOy4YeHUIO OWOJIOTWH, LEJCHANpaBICHHOE pa3BUTHE BHYTPEHHHUX
yOEKIEHUM JTMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TpaJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYaroOIIMXCsl PYKOBOACTBOBATHCA B
cBOCH JACATCIIbPHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MMpUCymuruMu CHUCTEMC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JInaHOCTHBIE pe3yNbTaThl OCBOCHHS Npenmera «bHojorus» HOCTHraroTCs B €IUHCTBE
yqe6H0171 U BOCIIUTATEIILHOU ACATCIIBHOCTU B COOTBCTCTBUHU C TPAAULIMOHHBIMU pOCCHfICKHMH
COLIMOKYJIBTYPHBIMHU, UCTOPHUECKUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAECHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIIO3HaHUS,
CaMOBOCITUTAaHUSI U CaMOPa3BUTHS, Pa3BUTHUS BHYTPEHHEH MO3UIMHU JMYHOCTHU, MAaTPHUOTU3MA,
YBaXXEHUA K 3aKOHY M IIPaBOIOPSAIKY, YEIOBEKY TpPyZa U CTaplieMy IIOKOJIEHUIO, B3aHUMHOIO
YBOXEHUS, OEpPEeKHOr0  OTHOIIEHUS K  KyJIbTypHOMY  HACIEOUI0O U TPaJUulUsaM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKarolleu cpene.

JImdHOCTHBIE pe3yJbTaThl OCBOCHHsS y4eOHOTo mpeamera «bruomorusy MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAIluii, MO3UTHUBHBIX BHYTPEHHHUX
yOXJIEHU, COOTBETCTBYIOIIMX TPAJUWIUOHHBIM IIEHHOCTSM POCCHUMCKOTO  OOIIECTBa,
pacuIipeHre XKU3HEHHOTO OIbITa U OMbITa JAEATETbHOCTH B IMPOIIECCe peaan3allid OCHOBHBIX
HaHpaBJ'IGHI/II\/'I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

Cc()OPMUPOBAHHOCTh  TPAKIAHCKOW MMO3WUIMU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX IIpaB U O6$ISaHHOCTeI\/'I, YBa)XCHHUEC 3aKOHA H
MIPABOIOPAIKA;

TOTOBHOCTHL K COBMECTHOU TBOp‘lGCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU y‘IG6HBIX ITPOCKTOB,
pelIeHnr yueOHBIX U MTO3HABATENIBHBIX 33124, BHITOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUEC YUYUTBIBATH B CBOUX )IefICTBPISIX HGO6XOJII/IMOCTI) KOHCTPYKTHUBHOI'O
B3aMMOJICHCTBUS JIOJIEH ¢ pa3HBIMU yOEKICHUSAMHU, KYyJIbTYPHBIMHU IEHHOCTSMH U COLUATHHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIECCE COBMECTHOTO BBHITIOTHEHHS YUYeOHBIX,
MMO3HABATCIBbHBIX W HCCICAOBATCIBCKUX 3aada4d, YBaXUTCJIBHOTO OTHOIICHUA K MHCECHHUIO
OTIITOHEHTOB MPH 00CYKACHUH CIIOPHBIX BOMPOCOB OMOIOTHYECKOTO CO/IEPIKAHNUS,

TOTOBHOCTh K TYMaHHUTAapHOU W BOJIOHTEPCKOU J1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON HICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMYy HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Inepex PoauHONM, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOH SI3bIK U KYJIBTYPY, IPOIIIOE M HACTOsIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEIUIO M MAMSITHUKAM TPUPOJIBI,
nocTkeHusIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHUE M pa3BUTHE
OHMOJ0TUM, TOHUMAaHKS 3HAYeHUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY>KeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOrO HAPOIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYallMI0 M IPUHUMATh OCO3HAHHbBIE PEIIECHUS, OPUEHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTONYNBOTO Oy IyIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O NMPUHSTHS LIEHHOCTEH CEeMEWHOM XM3HU B COOTBETCTBUU C TPAJULIUIMU HAPOJOB
Poccuy;

4) 3cTeTHYeCKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIIECTBEHHBIX OTHOLIEHMUI;

MOHMMAaHHE YMOLIMOHAIILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHIO B PAa3HBbIX BHUJAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnuTAHHUS, (OPMHPOBAHUA  KYJbTYPbI 30POBbSI M
3MOLMOHAJIBHOIO 0JIArONOJIYYH S :

MOHUMaHWE W pealin3alus 310pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
COONIOZICHHE TUTUEHUYECKUX TMPaBUJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHA M OTIBIXA,
peryisipHas (¢u3NYecKas AaKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOILEHHSI K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

NOHMMAaHHWE UEHHOCTUM TPaBUJ HMHAMBUIYyaJbHOTO M KOJUIEKTUBHOIO 0O€30IacHOro
MOBEJCHUS B CUTyallUsIX, YTPOXKAIOIIUX 3OPOBbIO U KU3HU JIOACH;

OCO3HAaHHE MOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YIOTPEOJIEHUS aJIKOTOJId,
HapKOTUKOB, KYPEHHUS);

6) TPyA0BOro BOCIIMTAHUS:

TOTOBHOCTb K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TOTOBHOCTb K aKTUBHOM JAESITEIbHOCTH TEXHOJIOIMUYECKOMN U COIIMaJIbHOM HaIllpaBI€HHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyrO
NeSITeIbHOCTD;

UMHTEpEC K pa3imuyHbiM chepam mpodeccHOHANBbHON AESITeNTbHOCTH, YMEHHE COBEPINATh
OCO3HAHHBIN BBIOOP Oyayiei mpodeccru u peaaTn30BbhIBaTh COOCTBEHHBIEC )KH3HEHHBIE TUTAHBL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU Beei
KH3HU;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHUSA:

9KOJIOTHYECKH 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CYILLECTBOBaHHS;

MOBBIIICHHE YPOBHSI JKOJOTUYECKOW KYJIBTYphI: NMPUOOPETEHHE OTBITa TUTAHHUPOBAHUS
MOCTYTIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOIIEH CPEIbl;

OCO3HaHHUE T1100aJIbHOrO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel UX peleHus;



CIOCOOHOCTH MCIIOJIB30BaTh MPUOOpETaeMbIe PU MU3yYCHUH OWOJIOTHH 3HAHUSI M YMEHHS
IPH PEIICHUU TPOOTEM, CBS3aHHBIX C PANMOHAIBHBIM IMPHUPOAOIOIE30BaHNEM (COOII0ICHUE
MpaBUJI MOBEICHHUS B MPHUPOJIC, HANPABJICHHBIX HA COXPAaHCHHE PaBHOBECHUS B JKOCHCTEMaXx,
OXpaHy BHJIOB, YKOCUCTEM, Ouochepsl);

aKTHBHOE HEIPUATHE JEHCTBHM, NMPHHOCAIIUX BpEI OKPYKAIOIIEH NMPUPOIHON cpere,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJIOTHUECKUE MOCISACTBUS MPEIITPUHUMAESMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4Me Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOM KYJIbTYpbI, OIbITa
JEATETLHOCTH  JKOJOTUYECKOHW  HANpaBJICHHOCTH, YMEHHs PYKOBOJCTBOBAThCSI HMH B
M03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPaKTUYECKOU JEATEILHOCTH SKOJIOTHUECKOM HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKH © OOIIECTBEHHOW TMPaKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M YNTATEIHCKON KYJIBTYPhI KaK CPEICTBAa B3aMMOICHCTBUS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKHM, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paloHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3JIJaHUU LIEJIOCTHOTO MpeICTaBIeHHs 00 OKpyKaroIlieM
MUpE Kak O €eIUHCTBE MNPHUPOABI, YEJIOBEKa U OOIIECTBA, B TMO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHrun Mpo0JIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU I COBPEMEHHOW ITUBUIIU3AIMH: OOCCTICUCHUS
HOBOTO YPOBHSI Pa3BUTHS MEIULMHBI, CO3JAaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MTOUCKA MyTEH BBIXO/AA U3 TIIOOATBHBIX
9KOJIOTHUECKUX MPOoOJieM 1 00ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATILHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B TMOJyYEHUU OMOJIOTUYECKHX 3HAHWUN B IIENISX TMOBBIIMICHUS OO0IIen
KYJbTYpPbI, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KAaK COCTaBHOM 4YacTh (DYHKIIMOHAIBHON
TPaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pU U3y4eHUN OHOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB TO3HAHUS, MCIOJIB3YEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4YaeMble 3HAHUS IS aHajdn3a U OOBSICHEHHS SBICHUUN
OKPY’KaIOIIET0 MHUpa M MPOUCXOANIUX B HEM HM3MEHEHMM, YMEHHE JeiaTh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyuYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHYECKHE 3HAHHS s pelleHus
po0JIeM B pealIbHBIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAyYHOM JEATEITbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
MCCJIEI0BATENbCKYIO ACSITEIFHOCTh MHAUBUIYAJIBHO U B TPYTIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEepBIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHUIO, K
AKTHBHOMY TIOJIyYEHUIO HOBBIX 3HAHMK 1O OWOJOTHU B COOTBETCTBHHM C >XHU3HEHHBIMU
NOTPeOHOCTAMH.

METANPEJMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yibTaThl OCBOECHHUS yueOHOro mpeamera «buonorusy BKIIOYAIOT:
3HayuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHSI OOYYAIOIIMXCA  MEXIUCIUIUIMHAPHBIE
(MeXmpeMeTHbIE) 00LIeHayYHbIe TOHATHS, OTPAXKAIOIIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(uKy METO/I0B MMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHUE, TpOIlecC, CHUCTeMa, HAay4HBIH (PaKT, MPUHLUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCleoBaHUe, HAOII0JeHNe, W3MEpEHHUe, SKCIEPUMEHT U APYTUX), YHUBEpCaIbHbIE
yueOHble NeiicTBUs (TO3HABaTeNbHbIE, KOMMYHHKATUBHBIC, PETYJIATUBHBIE), 00eCIEUnBaIOINe



(dopmupoBaHue (PyHKIMOHAIBHOW I'PaMOTHOCTH M COLMAIBHOM KOMIIETEHLUH OOyYaroIuxcs,
CIIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHUBEpCaJlbHble Yy4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHOM IIPAKTHKE.

MeranpeaqmeTHble pe3yabTaThl OCBOEHMs INPOrpaMMbl CpeIHEro o0Iero oOpa3oBaHUsS
JIOJIKHBI OTPAXKATh:

OBJiaileHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH I103HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JOrHYeCKHE TeHCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTyalU3UpOBaTh IpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh IIPU OCBOCHUM 3HAHUN NPUEMBI JIOTMUECKOTO MBIIUICHUS (aHaIN3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMM, OOOOIIEHHs), PACKPHIBATh CMBICHT OHOJIOIMYECKHX
HOHATHUH (BBIIENIATh UX XapaKTEPHbIC IPU3HAKH, YCTAHABJINBATh CBSI3U C APYTUMHU ITOHITUSAMH);

ONpEeAeNATh LEIH JAEATEIbHOCTH, 3ajaBas NapaMerpbl U KPUTEPUH HX JOCTUKEHUS,
COOTHOCHTD PE3YJbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LEJISIMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE MOHATUSA s OOBsSCHeHHS (AKTOB W SIBICHUH KHUBON
HOPUPOIbI;

CTPOUTH JIOTUYECKUE PpaCCyKICHUS (MHIYKTUBHBIC, JACIyKTUBHBIE, IO aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH U MPOTUBOPEUUS B pacCMaTpUBAEMbIX SIBJICHUAX, (OPMYJIMPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHs CYLIECTBEHHBIX CBA3€H U
OTHOIICHWIA B M3y4YaeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEYHMH Pa3HOrO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MHPOPMALMOHHBIX UCTOUHHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJITATOB LEINSIM,
OLICHMBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHUPOBATh M BBIIOJHATH pabdOTy B YCIOBUSX peajlbHOro, BUPTYaJIbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIBCKHIE AeHCTBHUS:

BJIQ/IETh HAaBBIKAMM y4€OHO-MCCIIEIOBATEIbCKON U MPOEKTHOW AESITEIbHOCTH, HaBbIKAMU
paspernieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY IOUCKY METOOB
pelIeHNs IPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IMO3HAHUS;

MCIIOJIb30BaTh Pa3JIM4YHbIE BBl JACATEIBHOCTH II0 IOJYYEHHIO HOBOTO 3HAHHA, €ro
MHTEPIIpETAllUY, PEoOpa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYyalUsiX, B TOM YHUCIE NPU
CO3JIaHUH YUEOHBIX U COIIMATIBHBIX POEKTOB;

(dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJA€Th HAYYHOU TEPMUHOJIOTUEN, KIIFOUEBBIMU
HOHATUSMH U METOAAMU;

CTaBUTh W (OPMYITUPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BATEIbHOW MAESITEIBHOCTH M
KU3HEHHBIX CUTYallHsX;

BBISIBJISITH NPUYMHHO-CIICJCTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3aJady, BbBIABUTATh
TUIOTE3y €€ peUleHMs,, HaxOOuThb AapryMEHThl Ui J0Ka3aTelbCTBA CBOMX YTBEPKACHUM,
3aJaBaTh NapaMeTpbl U KPUTEPUH PEIICHHUS;

aHAJTM3UPOBATh IMOJyYEHHbIE B XOJAE pELICHHs 3aJauyd pe3yJIbTaTbl, KPUTHUECKH
OILICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHAIIPABIICHHBIM MOUCK MEpeHoca CPeACTB M CIIOCOOOB JIEHCTBUS B
poeCCUOHATIBHYIO CPELY;

yMETb TEPEHOCUTh 3HAHWS B  I[IO3HABATEJbHYIO U  MPAKTUYECKyl0 oO0nactu
KU3HEJEATEIHOCTH;



YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeil;

BBIIBUTaTh HOBBIE WUJEW, IpEAjJaraTb OPUTHMHAJIBHBIE IOAXOAbI W PELICHUS, CTaBUTH
po0JIeMBbI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIEC PEIICHUS.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(MOpManuu (TeKcTe yueOHOro mocolus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOIOTHYECKUX CIOBApSIX M CHPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UHTepHeTre), aHAIW3UPOBaTh WHGOPMALMIO DPA3IUYHBIX BUIOB U (QOpPM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHbIE METOAbI IpPU IOHCKE M O0TOOpe
Ounonoruveckoi nHGOpMaIUU, HEOOXOIMMOH JIJIS BBIITOJIHEHUS yUCOHBIX 3a/1a4;

pUOOpeTaTh OMBIT HCHOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O CIOJIb30BaHUS Pa3INYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHUMAIbHYIO (OpMYy MPEACTaBICHUS OHOJOTUYECKOM
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U APYTOE);

UCIIONIb30BaTh HAyYHBIN $3bIK B KauecTBE CpEACTBa HpH paboTe C OMOJOTHYECKOU
uH(popMaLel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKUE 3HAKU U CHMBOJIBI,
dbopmynbl, abbpeBUaTypy, HOMEHKJIATYpy, HCIONb30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIQ/IeTh HABBIKAMHU pACMO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHDOPMALMOHHOU
0€30MacHOCTH JINYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMA KOMMYHHUKATHBHBIMHU A€l CTBUSIMM:

1) o6menmue:

OCYHIECTBIISITh KOMMYHHKAIIUU BO BCEX cdepax KU3HU, aKTUBHO y4acCTBOBATh B JHAIIOTe
WIM JUCKYCCUM IO CYIIECTBY 0OCykJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BbICKA3bIBaTh
CY>KICHHSI OTHOCUTEJIbHO BBIMOJHEHHsI MpeiaraeMoi 3aJadd, Y4YWUThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTD MMO3ULIUHI APYTUX YYACTHUKOB JHAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHBbIE CpeJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(DJIUKTHBIX CUTyallui, YMETh CMT4aTh KOHQIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU cloco0aMu OOIIEHHS U B3aUMOJECHCTBHS, MOHUMATh HaMEpPEHUs
JpYTUX JIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIMpPOBATh CBOU BO3PAXKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs JIeSITEIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYLIECTBA KOMaHAHON W MHAUBUAYaJIbHOW pabOThI IpU
peleHn OMONIOTnYecKol npobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH y4eOHO 3a/1auH;

BBIOMpPATh TEMAaTHKy U METOAbl COBMECTHBIX AECUCTBUI C y4€TOM OOIIMX MHTEPECOB, U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

OPUHUMATh eI COBMECTHOW JEATENbHOCTH, OPraHU30BbIBATh W KOOPJMHHUPOBATH
JIEUCTBUS MO €€ TOCTUKEHMIO: COCTAaBIATH IUIAH JEHCTBUH, pACIpPENENATh POIU C y4ETOM
MHEHHUH yYaCTHUKOB, 00CY>KAaTh Pe3yIbTaThl COBMECTHOI paboThI;

OILICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJ0ro Y4acTHHKAa KOMaHJbl B OOLIUI pe3ysbTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIISITh TMO3UTHBHOE CTpPAaTETHYECKOE IIOBEIEHHWE B PAa3IMYHbIX CHUTyalusX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OsgiaieHHe YHUBEPCAJbHBIMHU PEryaIITHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnus:



UCMOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIEM M HUX pELICHHUS B
KU3HEHHBIX U YUEOHBIX CUTYaIHSIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHUCTBUSX M IOCTYIIKax II0 OTHOLICHHUIO K >KMBOM IIPUPOAE, CBOEMY 3JOPOBBIO U 310POBBIO
OKpPYXKaroUIMX;

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATENBbHYIO JESITEIbHOCTh, BBIABIISATH MPOOIIEMBI,
CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIE 3aJa4d B O0Opa30BATENbHOM JESATEIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAaH PeLIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (POPMUPOBAHMIO U MPOSIBIICHUIO IIUPOKOM 3pyIUIIMU B Pa3HbIX 00JIACTIX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pe(IIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN
U MBICJIUTEJIbHBIX IIPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIIeKCUu
JUTSL OLIGHKY CUTYAallld, BHIOOPA BEPHOTO PEILICHHS,;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IPH aHAJIU3€E PE3yJIbTaTOB ACITEIBHOCTH;

3) npunsiTHE CeOs M APYIHX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbTaThl ocBoeHUs nporpaMMbl COO mo 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAOT Criel(uuecKue sl yaeOHoro nmpeamera «buosorus» HaydHble 3HAHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JeSITETHHOCTH TI0 TOJyYSHHIO HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHWW B Pa3NIMYHBIX y4eOHBIX
CUTyallUsIX, a TaKKe B pEAlbHbIX >KU3HEHHBIX CUTyalUsX, CBs3aHHbIX C Ouojorueil. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI IO ToJaM 00yUdeHHs.

[IpenmerHble pe3yibTaThl OCBOEHHS ydeOHoro mnpeamera «buonorus» B 11 kiacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHHM O MECTe M POJIU OMOJOTMHM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHWH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oononornu, PyHKIIMOHATEHOW TPaMOTHOCTH YEJIOBEKA IS PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHHe OMOJIOrMYECKHX TEPMHUHOB U MOHITHUN: )KU3Hb, KIIETKA,
opranu3M, Mera0osm3M (OOMEH BEIIECTB M NPEBpAIlCHHE JHEPTUH), TOMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHM3alMs KHBBIX CHCTEM, CaMOBOCIPOHM3BEICHHUE
(peTpoTyKIHsi), HACIEICTBEHHOCTh, HI3MEHUYMBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHas, MYTaI[MOHHas,
LEeHTpajbHas JorMa MOJeKyJsapHoi Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. H.



BaBuoBa) u yueHus (0 eHTpax MHOTrooOpasus U MPOUCXOXKIACHUS KyIbTypHbIX pactenuid H. 1.
Bagunoga), onpenensatb rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHE BIaJIeTh METOJaMH HAay4HOTO MO3HAaHUS B OMOJIOTMHU: HAOIIOACHHUE M OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKIY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSICHCHHE TOJMYYEHHBIX PEe3yJIbTaTOB, HCIIOIH30BAHHBIX HAyYHBIX MOHSTHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJICTATh CYLIECTBEHHbIEC MPU3HAKA BUPYCOB, KJIETOK MPOKAPHUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH IPOLIECCOB: 0OMEHa BELECTB U
NPEBpAIlCHUsT SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUecKOoro oOMeHa,
XEMOCUHTE3a, MUTO3a, Mel03a, OILIOIOTBOPEHHS, PA3MHOKEHUS, WHAMBUAYAIbHOTO Pa3BUTHUS
opraHusma (OHTOTEHE3);

yYMEHHE MPUMEHAThH MOJTy4YCHHbIC 3HAHUA NIl 00bACHEHUS OMOJIOTMYECKUX MPOIIECCOB U
SIBJICHUM, 111 TPUHATHUS IPAKTUUECKUX PEIICHUI B TOBCEAHEBHOM KU3HU C LIETBI0 O0eCTIedeHUs
0€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBBSl OKPYXKAIOIIUX JFOJIEH, COONIIOIEHUS HOPM
IPaMOTHOTO TIOBEJICHHUSI B OKPYXAIOWIEH NPUPOIHONW cpeae, MOHMMaHHEe HEOOXOJUMOCTH
WCIIOJIb30BaHUsl JOCTUKECHUM COBPEMEHHON OMONOrMM U OMOTEXHOJOTHH JJs palrOHAIBHOTO
IPUPOIONOIB30BAHUS;

YMEHHE pellaTh »JIEMEHTapHble TEeHEeTHYECKHe 3a/Jadyl Ha MOHO- U JIUTHOPUAHOE
CKpEIIMBaHKe, CIETUICHHOE HACIIEOBAaHUE, COCTABIATh CXEMbl MOHOTHOPHUHOTO CKpPEIINBAHUS
JUTSL TIpEe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOpPATOpHbIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUYECKH OIICHHBATh W HMHTEPIPETUPOBATH HH(POPMAIMIO OHUOJIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBIAOHAYUYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpENCTBa
MaccoBOM MH(}OpMaLUY, HAyYHO-TIONMYJIIPHbIE MaTepUabl), ITUUECKHUE aCIEKThl COBPEMEHHBIX
UCCJIETIOBaHUM B OMONIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE ITMCbMEHHBIE M YCTHBIE cOOOIeHHus, 00o00IIas
Ononoruveckyro HMHGPOPMAIMI0 M3 HECKOJBKMX HCTOYHHUKOB, TPAaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHS yueOHOro mnpeamera «buomorus» B 12 kJjacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCTe U POJM OWOJIOTUM B CHUCTEME HAy4YHOTO 3HaHUs
€CTECTBEHHBIX HayK, B (DOpPMUPOBAaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTHUHBI MHUpA U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
Ouonoruu, pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl PEeIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE PAaCKPBIBATh CO/ICpKAHNE OMOTOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, TIOMYJISIIHS,
reHo(OH/, OSBOJIOLMS, JBIXKYIIME CHUJIbl ((DaKTOpbI) DBOJIOIUH, MPHUCTOCOOJICHHOCTh
OpPraHu3MOB, BHUJI000pa30OBaHHE, SKOJOTUYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEeYIICHTHI, IIENH MUTaHUs, YKOJIOTHYEeCKas MupaMuia, OnoreomneHos, ouocdepa;

yMEHHE H3jaraTh Owuonoruueckue Teopuu (dBomonuoHHas Tteopus Y. [lapsuHa,
CHHTETHUYECKAasi TEOPHS DBOJIOINN ), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bopa, uepenoBanus riaBHBIX HampaBieHud u myted sBomrounu A. H. CesepioBa, yueHus o
ouocdepe B. 1. BepHaackoro), onpeaensaTh rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BIaJIeTh METOJaMH HAay4HOTO MO3HAaHUS B OMOJIOTHU: HAOIIOJACHHUE M ONHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3alus M MpPOBEAEHHE OHOJIOrHYEeCKOro
HKCIIEPUMEHTA, BBIJIBIDKEHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIEAyEMbIMU
BETMYMHAMU, OOBSCHEHHE TMOTYYEHHBIX PE3yJIbTaTOB, HCIIOJIH30BAHHBIX HAYYHBIX TOHSATHH,
TEOPHl ¥ 3aKOHOB, YMEHHE JIeJIaTh BHIBO/IbI HA OCHOBAaHUU MOJYYEHHBIX PE3YJIHTATOB;

YMEHHE BbIIETATh CYIIECTBEHHbIE TPU3HAKU CTPOCHUSI OMOJOTHYECKHX OOBEKTOB: BUJIOB,
HOMYJISAUN, TNPOAYLEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTCOIEHO30B U HKOCUCTEM,



OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BUJI000pa30BaHus, MPHUCIIOCOOICHHOCTH OPTaHU3MOB, NEHCTBHS IKOJIOTUYCCKUX (PAKTOPOB Ha
OpraHU3MBI, IIEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMaX, AHTPOIIOI€HHBIX U3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEHIECTB M OHMOTCOXMMHYECKUX IMKIOB B
ouocdepe;

YMEHHE MPUMEHATH MOJTYYCHHBIC 3HAHUS JJISI OOBSICHEHUS OMOJIOTUYECKUX IMPOIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENIbIO O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0POBbS OKPYXAIOIIUX JIIOJEH, COONIONEHUS HOPM
rPaMOTHOTO TMOBEACHHUS B OKpYy)KaloIled MNPUPOAHONH cpele, MOHUMaHHWE HEOoOXOTUMOCTU
UCTIOJIb30BaHUS JOCTHKCHHM COBPEMEHHOM ouonoruu TUTS paroHaIbLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABIISATH CXEMBbl IepeHoca
BEIIECTB U SHEPTUH B 3KOcUCcTeMax (1IeTH MUTaHUs);

YMEHHE BBINOJHSITH JJA0OPATOPHBIE U MPAKTHYECKHE PaOOThI, COOIIOIATh NPaBHIIA TIPH
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUYCCKH OIICHWBATh W WHTEPIPETHPOBATH HH(DOPMAIHIO OHOJIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS M3 Pa3jIMYHBIX HCTOYHUKOB (CpencTBa
MaccoBoi WH(OPMANMK, HAYYHO-TIOMYJISIPHBIE MaTepUallbl), pacCMAaTPUBAThL TII0OATHHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3HIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHUCHBMEHHBIE U YCTHBIE COOOIICHUs, 00001as
OMOJIOTUYECKYI0 HWH(POPMAIUI0 W3 HECKOJBKUX HMCTOYHHKOB, TPAMOTHO HCIOJb30BATh
MOHATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

11 KJIACC
KoimmuecTBo yacoB JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM KoHTpobHbie IpakTuyeckne (UUppoBLIE)
n/n MPOrpaMmmbl Bcero oOpa3oBaTejibHbIE
paboTer JadopaTtopHbie PeCypcChl
padoThI (bubsmoreka IOK)
1 Buoorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢c292
2 JKuBble CHCTEMBI M HX OpraHU3alus 1 https://m.edsoo.ru/7f41c292
3 XUMHYECKUI COCTAaB U CTPOEHHUE KIIETKH 8 1 https://m.edsoo.ru/7f41¢c292
4 KuznenesarenbHOCTh KICTKH 6 https://m.edsoo.ru/7f41¢c292
5 PasMHOKCHHE H HIIHBHAYATLHOE pasBUTHE 5 1 https://m.edsoo.ru/7f41c292
OpraHU3MOB
6 HaciecTBEeHHOCTh M H3MEHYMBOCTD 3 15 https://m.eds0o.ru/7f41c292
OpPraHU3MOB
7 Ceneximns opranusmMos. OCHOBI 3 https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTHH
8 PesepBHOE Bpemst 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 4



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

12 KJIACC

KounuecTBo yacos DJIEeKTPOHHbBIE

HaunmeHoBaHue pa3/iesioB U TeEM npposbie

Ne n/n MporpamMmblI e Bcero Kourpoasusre lp;lpaKTquCKHe f)lii)pg)f()BaTeibnme
padoTs! JabopaTopHble  Ppecypchbl
padoThbl (bubaunoreka IHOK)

1 DBOJIIOLIMOHHASL OUOJIOTHUS 9 1 https://m.edsoo.ru/7f41cc74
2 BO3HHKHOBCHHE H PA3BHTHE HKU3HH Ha 9 0.5 https://m.edsoo.ru/7f41cc74

3emiie
3 OpraHu3Mbl B OKpYy’Karolias cpea 5 1 https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U 3KOJOTHUYCCKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpemst 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2,5



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

IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeHero o01ero odpa3soBanusi

ChopmMHupoBaHHOCTh 3HAHWUK O MECT€ W POJNIM OUOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIC POCCUHCKUX U 3apyOC)KHBIX YYEHBIX-OHMOJIOTOB B pa3BHTHE
Oouosornu; (PyHKIMOHAILHON TPaMOTHOCTH YEJIOBEKA JIJISl PEIICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHHe pacKkpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMUHOB U
MOHATHM: KHU3HB, KIIETKA, OpraHu3M; MeTaboiu3M (0OMEH BELIECTB U
MpeBpalleHHe JHEPruH), TOMEOCcTa3 (camMOperyssius), YpOBHEBas
OpraHu3aIys >KUBBIX CHUCTEM, CAMOBOCIIPOU3BEACHUE (PEMPOTYKIIHS),

HaCJICACTBECHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMeHue uznaratb OMOJIOrMYECKUE TEOpUU (KJIETOYHasl, XpPOMOCOMHas,
MyTanuoHHas), 3akoHbl (I'. Menaens, T. Moprana, H.11. Basunosa) u
yueHHs: (O LIEHTpax MHOrooOpa3us M IMPOUCXOKICHUS KyJIbTYypPHBIX
pactennii H.J1. BaBunosa), onpenenars rpaHULlbl UX IPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BIAACTh METOJaMU HAYYHOTO TIO3HAHHWS B OHOJIOTHH
(HabOmro/IeHHEe W OIMCAHUE >KUBBIX CHCTEM, IPOIECCOB W SIBJICHUM;
OpraHM3alys W TMpOBeJeHHE OHOJOTHYEeCKOr0  JKCIEPUMEHTA,
BBIBIDKEHHE  TUIOTE3bl;  BBISIBICHHE  3aBUCHUMOCTH  MEXIY
HCCIIeTyeMBIMU BEIIMIMHAMH, OOBSICHCHHE TIOJTYYCHHBIX Pe3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX ITOHATHH, TCOPHUH W 3aKOHOB, yMCHHE

ACJIaTh BIBOJAbI HA OCHOBAHUU MOJTYYCHHBIX pe3yHBTaTOB)

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIICNIATH CYIIECTBEHHBIC MPU3HAKH BHPYCOB, KIETOK
MPOKAPUOT M  OJYKAPHOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX
OpraHU3MOB; OCOOCHHOCTH  TMPOILIECCOB OOMEHa  BEIIeCTB U
MIPEBpAICHUS DHEPTHH B KIIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO W
JHEPreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIUTOJIOTBOPEHUS,  PA3MHOXKEHUS, WHAWBUAYAIbHOTO  Pa3BHUTHUSA

OopraHusma (OHTOI'€HE3)




VYMmenune MMPUMCHATH TOJIYUCHHBIC 3HAHUA JJISL 06’[)$ICH€HI/ISI
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA NPAKTUICCKHUX
pelIeHri B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOIIUX JIt0JIeH, COOIIOICHUS HOPM
rpaMOTHOIO MOBEAEHUA B  OKPYXAKOWIEH NPUPOJHON  CpEIE;
IIOHHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/DKGHI/Iﬁ
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM Ui palMOHAIbHOIO

IpUpPOAOITIOJIb30BAHHUA

VYMmenune pe€umiaTte 3JIEMCHTAPHBIC T'CHCTHYCCKUEC 3ada4yd Ha MOHO- U
,Z[I/IFI/I6pI/II[HO€ CKpC€IIUMBAHUE, CLCIIJIICHHOC HACJICAOBAHUC, COCTaBJIATH
CXCMBI MOHOFI/I6pI/IIlHOFO CKpCIIUBaHHUA JJI InpeacKasaHus

HacCJICOAOBaHHUA ITPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PabOoTHI,
coOnroAaTh MpaBWwia Npu paboTe ¢ y4eOHbIM U J1a0OpPaTOPHBIM

o0opyaoBaHHEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO NICEBIOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayuHO-IONYJIsipHBIE MaTepUabl);
STHYECKUE AacCMeKThl COBPEMEHHBIX WCCIEAOBAaHUI B OHOJIOIHWH,

MCIHUIINHC, OMOTEXHOJIOTHHU

10

YMeHue co3iaBaTh COOCTBEHHBIC MHMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

12 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OWOJIOTHU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHAILHOW TPAaMOTHOCTH YEJIOBEKAa JJIsl PEIICHUS

JKHU3HCHHBIX 3a1a4

YMeHHe pacKphIBaTh COJACpXKAHUE OWOJIOTHYECKUX TEPMUHOB H

TIOHSITHI: BUJ, HOIMYyJALWUA, l“eHO(I)OHI[, 9BOJIIOLUA, ABWIKYIIHUC CHUJIbI




(paxtopsr) IBOJIIOLINH, IPUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHCTEMA,
NPOAYUCHTHI,  KOHCYMEHTBHI,  PEOYyLEHThl,  I[eNd  IHUTaHus,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass  TeOopus  HBOJIOLMU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojpbiieBoro cxojacrea K.M. Bapa, yepenoBanus
IJIaBHBIX HampasjieHui u nyrtei spomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BrIajeTb METOJAMU HAYYHOTO TO3HAHHUS B OHUOJNOTHH
(HabmroIeHHEe W OINMCAHMUE YKUBBIX CHUCTEM, IPOIECCOB U SIBJICHUN;
OpraHm3alys W TMPOBEICHUE OHOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIBOKCHUE  THIIOTE3bl;  BBIABJICHHE  3aBUCUMOCTH  MEXIY
UCCIIEyEMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTAaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUU IOJTYYCHHBIX p€3yHI>TaTOB)

VYMmenne BbIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOrMYEeCKUX OOBEKTOB: BHUJOB, MOMYJSALMM, IPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OHOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJIOIMUECKUX (PAKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA YHEPTUH B HIKOCHCTEMAaX, aHTPOIIOTCHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U

OMOre0OXMMHYECKUX IIMKIOB B Orochepe

VYMmenne MNPUMCHATH TTOJIYUCHHBIC 3HAHUA JJIS 00BsICHEHNS
OHMOJIOTHYECKUX mponeccoB u ﬂBHCHHfI, IJId TIPUHATUA TMPAKTHYCCKUX
pelIeHnl B MOBCEAHEBHOW KU3HU B LIETISAX 0OeceueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOIIUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO MOBEAEHHUS B  OKPYXAWOMIEH TNPUPOJHON  CpeJe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KeHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAOITOJIE30BaAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U SHCPTHUU B OKOCHUCTCMAX (I_[CHI/I HI/ITaHI/I}I)

YMeHue BBINOJHATH JIAOOpPAaTOpHBIE M MpPAKTUUYeCKue paboThl,
cobmogath npaBwia Npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopyioBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMs, BKIIOYAIOUIYIO MICEBJIOHAYYHbIC 3HAHUS

13 pa3ianyuHbIX UcTOYHUKOB (CMMU, HayuHO-IONYJIsSipHBIE MaTepUAlIbI);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIEMbI
COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBCHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC U YCTHBIC COOOIICHUS,
10 000011251 OMOIOTHYECKyt0 HHPOPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCIIOJIB30BATH TTOHATHHHBIN alrapar ouoaoruu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

11 KIIACC

Koxa

11

1.2

IIpoBepsieMblii 3JIeMeHT coepKAHUA

buonorus xak Hayka

buonorus — Hayka o xwuBoi mnpupozae. Ponp Oumonorum B ¢dopmupoBaHUU
COBPEMEHHOW HAay4YHOU KapTUHBI Mupa. CUCTeMa OMOJIOTHIECKUX HAYK

Meroapl MO3HAHUS JKUBOM NPHPOABI (HAONIOJEHUE, IKCIIEPUMEHT, OIHCAaHHUE,
U3MEpeHue, KiIacCUpUKaIMsi, MOJEIMPOBAaHUE, CTaTHCTUYeCKas o00paboTka

JTAHHBIX )

JKuBnIe ccTeMBI U X opraHnusanmnsa

2.1

Xusble cucrteMbl (OMOCHCTEMBI) Kak NpeaMeT usyuyeHus Ouosioruu. CoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

2.2

YpoBHH OpraHu3alii OHOCHUCTEM: MOJICKYJIIPHO-TEHETHUECKUH, KICTOYHBIH,

OpraHU3MEHHBIN, MOMYIAINOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

3.1

3.2

3.3

3.4

XUMUYECKHUH COCTaB B CTPOCHHUC KIICTKH

XUMHUYECKUM COCTaB KJICTKM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJIbHBIC BCIICCTBA. cDyHKI_[I/II/I BOJbI H

MHHCPAJIBbHBIX BEIIECCTB B KJICTKC. HOI[JIep)KaHI/IC OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue O€IKOB. AMHMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
Hesamenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpOBHH CTPYKTYpbl O€IKOBON MOJIEKYJbl (IepBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHA CTPYKTypa). XHMHUYEecKHe CBoilcTBa OenkoB. buonorndeckue
¢GyHKIUN OEIKOB.

®epMeHTHl — Ouosiornueckue karanusartopbl. CTpoeHue (epmeHTa: aKTHBHBIN
HeHTp, cyOctpatHas cneunduynocts. Kodepmentsl. Burtamunbl. Otinuus

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIN3aTOPOB

VYrneBoapl: MOHOCaxapuabl (TIIOKO03a, prubo3a U Ae30KCUpu003a), aucaxapuabl
(caxapo3a, JnakTo3a) W TMoJUcaxapuibpl (Kpaxmal, TJIUKOIeH, LEJUI0I03a).
buonornueckue GyHKIIUN yTIIEBOIOB.

Jlunuael:  TpurMUIEepuasl,  crepounbl,  Gocdomunuasl.  ['mapodunsHO-
ruapodoOHbie cBoiicTBa. buonormueckue ¢yHkuuun nunuaoB. CpaBHeHUE

YTJICBOJOB, OCJIKOB M JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

Hyxneunossie kucnotsl: IHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX




kuciotr. Crpoenne u ¢yakmuu JIHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHue U (PyHKIMU

3.5

Hurosorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHuUsl KJIETOK

3.6

3.7

Krnerka kak menmoctHas >kuBasi cucrema. OOIIMe NMPU3HAKA KIETOK: 3aMKHYTas
HapyxHass MemOpana, moJekyasl JIHK kak remernueckmii ammapar, cucrema

cuHTe3a OeJika

Tunsl kIeToK: sykapuoTudeckas U npokapuorudeckas. OCOOEHHOCTH CTPOCHHUS
MPOKapUOTHUECKOW  KJIeTKku. Kierounas crenka Oakrtepuii. CrpoeHHE
JYKapUOTHUECKOM KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, XKUBOTHOM H

IpuOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TIHKOKAIUKC, HX
¢bynkuun. [lnazmarudeckas memOpana, e€ cBoiicTBa U pynkmmu. L{utonnaszma u eé
opraHonipl. OHOMEMOpaHHbIE OpPraHOM/bl KJIETKU: SHAOIUIa3MaTHYeCcKasl CeTb
(OIIC), ammapar ['ombmku, nu3zocoMbl. [lodyaBTOHOMHBIE OpraHOM[bI KJIIETKU:
MUTOXOHJPUH, TuIaCTUABL. [IpoMCcXOKIeHHe MHUTOXOHAPHHA W IUIacTUA. Buuer
wiactu. HemeMOpaHHbIEe OpraHOMIbl KJIETKH: pUOOCOMBI, KJICTOUHBIH LIEHTD,

PECHUYKH, KTyTUKH. DYHKIIMU OPraHOUI0B KJIETKU. BriroueHus

SAnpo — perynaropubiii neHtp kieTku. CTpoeHue sifpa: siaepHas 000J0uKa,
KapuoIia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

TpancnopT BEeUIECTB B KJIETKE

KusznenesaTenbHOCTh KIETKU

OOMmeH BemiecTB, WM MeTa0ONU3M. ACCUMUIIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINSA (PHEPTEeTUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poiab

(bepMeHTOB B OOMEHE BCIICCTB U IMPEBPALICHNUU SHEPTHUU B KIICTKEC

4.2

4.3

®dortocunTte3. CBeroBas U TemMHOBas (a3bl hoTocuHTE3a. Peakunu GorocuHTe3a.
D¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIs KU3HM Ha 3emiie.
Bnusnue ycnoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTE3. XEeMOCHHTE3UpYIOIHe OakTepuu. 3HAYCHHE XEMOCUHTe3a s

SKA3HU Ha 3emiie

3HepFCTI/I‘{CCKI/Iﬁ oOMEH B KIIETKE. Pacmiennenue BCIICCTB, BBLIACICHHEC H
AKKYMYJIUPOBAHUEC OSHCPrun B KIICTKC. OTalbl OHCPICTUYCCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BHUIHI. Kncnopongoe OKHCJICHHEC, WJIH KJIETOYHOC

nbixaHue. DPPEeKTUBHOCTh SHEPTETUUECKOT0 0OMEHa

4.4

Peakuuu matpuusoro cuntes3a. ['enernueckas nnpopmarus u JIHK. Peanuzanus

TeHETUYECKON HWHpOpMaMK B KJIETKe. | €HEeTHMYeCKHil KOJ W €ro CBOWCTBA.




Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

KomupoBanue amunokuciot. Ponb pubocom B GnocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYCHL. Mcropus otkpeitust BupycoB ([1.U.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS M JKU3HEAEATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynonepunura genoseka (BUY) — Bo3oyaurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHUs BUPYCHBIX 3a00ICBaHHIA

PasMHOkXEeHME U MHAMBUYAJIbHOE Pa3BUTHUE OPTraHU3MOB

5.1

5.2

Knerounsrnii WK, WIM KU3HEHHBIM MK KIeTKd. MHTepdaza u MUTO3.
[Tpoueccel, mporekaromme B uHTepdaze. Permkanus — peakius MaTpUIHOTO
cunte3a JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL.
JIMMIIONAHBIT W TalJIOUJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHUIbL.
[luToslOrnyecknue OCHOBBI PA3MHOKEHHS W HWHIUBUAYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne wierkn — muto3. Craaun mutos3a. [Ipouneccel, mpoucxopsiiue Ha

Pa3HbIX CTAAUAX MUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buuel Gecrnonoro
pa3MHOXKEHHUA: JIeJICHHE HaJBOE€, IIOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX,
crIopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. UckyccTBeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €0 3HAUCHUEC IJIS CCIICKIIUN

5.3

5.4

5.5

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT OECIOIOorO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxodsmiye Ha CTaausIX Meio3sa.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornueckmii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y >KMBOTHBIX. IlooBbIE
KEJIC3bl: CEMCHHUKU U ANYHUKH. O6p330BaHI/IC " Ppa3BUTHEC MOJOBBIX KJIIETOK —
raMmer (CepMaro30mj, SULEKIeTKa) — criepMaToreHe3 u ooree3. OcoOeHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIIEpMAaTO30UI0B. OHJ'IO,I[OTBOpeHI/Ie. HapTeHOFCHC3

WnpuBuayanbHoe — pa3BuTHEe  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisuus, opraHoreres. IlocramOpuonansHoe pasButue. Tumbl
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsMOE, HempsiMoe (JIMYMHOuYHOe). BrusHue
Cpebl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u pasButne pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpeamer u 3agaun reHeTuku. Vicropus pa3sBUTHS T€HETUKU. BKiax poccHCKUX
U 3apyOexHBIX YYEHBIX B pa3BUTHE TEHETUKH. MeToabl TI'eHETUKU
(rudpu10JI0rNYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA ).
OcHoBHbIE TeHETHYECKUE NOHATHA. ['eHeTHUeCKass CUMBOJIMKA, UCIIONIb3yeMasl B

CXeMax CKpellrBaHUN

3aKOHOMEPHOCTH HACJEIOBAHMS IPU3HAKOB, yCTaHOBJIEeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us TUOPUAOB IEPBOTO
nokosieHus. IlpaBwio JnoMHHHMpOBaHMs. 3aKOH pAacIUEIJIEHUs IPU3HAKOB.
I'unoresa uncroTel ramer. [1onHOE M HEMONIHOE JOMUHUPOBAHHUE.

JurubpugHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMS IMPU3HAKOB.
[{uToreHeTHYeCKne OCHOBBI JUTHOPUIHOTO CKPEIIMBAaHUS. AHAIM3MPYIOIIEe
cKkpelmuBaHue. lcnonp3oBaHuEe — aHATM3UPYIOLIErO  CKPEIMBAaHUA  JUId

OIIpCACIICHUSA I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HAcJeIOBaHUIO TreHOB. Hapylnenwe creruieHHs TE€HOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasi Teopusi HacleACTBEHHOCTH. [‘eHeTnueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeNeleHHe Moia. AYTOCOMBI H TIOJOBBIE
XxpoMocombl. ['oMoraMmetHble M TeTeporamMeTHbie OpraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3menunBoCcTh. BuIbl M3MEHYMBOCTH: HEHACIEACTBEHHAs W HACJIECICTBCHHAs.
Ponep  cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(PUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBII psiig U BapUallMOHHAs
kpuBagd. Hopma peaknum npusHaka. Koin4ecTBEHHbIE U KadeCTBEHHBIE

MPHU3HAKU U UX HOpMaA pCaKINU. CBolicTBa MO,Z[I/I(I)I/IKaI_[I/IOHHOI\/’I HN3MCHYHMBOCTHU

HacnenctBeHHas, WM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuWHaTHBHas
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kiaccudukaus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTaluid. MyTareHHbIe
(akTopsl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HacleACTBEHHON n3meHunBocty H.1.

BasuiioBa

I'enernka wuyenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJbl TI'€HETHKHU
yeJIoBeKa: reHeaJormuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYUECKHIA,
OMOXMMHYECKUH, MOJeKyJIsapHO-reHeTuueckuil. CoBpeMeHHOE OIpesesieHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotneto [II[P-ananuza. HacnencTBeHHble 3a00J€BaHUs YEJIOBEKAa: T'€HHBIE
0071e3HU, 0O0JIE3HU C HACIEACTBEHHOM MPEeapacoyioKeHHOCTbIO, XPOMOCOMHBIE

6one3nu. ComaTHueckue M TeHepaTHBHbE MyTauuu. [IpUHLIMIIBI 370pOBOTO




06p3.33. KHN3HHU, AHUAr"HOCTHUKHU, HpO(bI/IJIaKTI/IKI/I N JICUCHUA TCHCTUUYCCKHUX
0one3neil. MeanKo-reHeTHUeCKOe KOHCYJIbTUPOBAaHUE. 3HAUYCHUE METUIIUHCKOM

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexkuusi Kak Hayka M mpolecc. 3apoKIeHHE CEJIeKUIUU M JIOMECTUKAIUS.
Yuyenne H.M. BaBunoBa o0 T1ieHTpax NPOUCXOXKIECHUS W MHOTO0Opasms
KYJBTYPHBIX pacTeHuil. LIeHTpbl MPOUCXO0XKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbIE METOJbI CelIeKUMU. MaccOoBbIi M MHIWBUAYAIBHBIH OTOOPHI B
CEJIEKIIMM pacTeHUH M KUBOTHBIX. OlleHKa 3KcTepbepa. biMskoponcTBeHHOE
cKpeuuBaHue — HMHOpuAMHr. Yuctas nuHus. CKpelyMBaHUE YHCTBIX JIMHUH.
I'erepo3uc, nnu rubpuaHas cuia. HeponcTBeHHOE cKpeluBaHue — ayTOpUIUHT.
OtnanénHas rtuOpuam3anuss U e€ ycrnexw. VICKycCTBEHHBIH MyTareHe3 u
IIOJIyYEHUE IOJIAILIONAOB. JIOCTHIKEHMS CEJNEeKUMHU pPACTeHUM, >KUBOTHBIX M

MHUKPOOPraHu3MOB

7.3

buoTtexHosiorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanuss pexomOuHaHnTHOoW JIHK wm Tpancrenneix opranusmoB. Kierounas
nHxeHepuss.  Knerounele  KyJbTypbl.  MHKpPOKIOHAJbHOE  PAa3MHOKECHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTHBHBIX  CEJIbCKOXO35MCTBEHHBIX
OpraHU3MOB. OJKOJOTHYECKHe U 3Tudeckue mpobinembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTaHU3MBbI

12 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

OBOJIIOIMOHHAS OMOJIOTUSA

11

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CugerensctBa  3BoiouuH.  [lajmeoHTonoruyeckue:  MOCIEAOBATEIbHOCTh
MOSIBIICHUS] BHJIOB B MAJIEOHTOJIOTUYECKON JIETONMUCH, NepeXoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo u paznuuve GayH U (Qrop MaTepUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M Pa3IUunsi SMOPHOHOB PA3HBIX BHUJIOB
IIO3BOHOYHBbIX. CpaBHI/ITeHBHO-aHaTOMI/I‘—IeCKI/IeZ TOMOJIOTMYHBIC, aHaJIOTHUYHBIC,
PYJMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXOJCTBO
MEXAaHU3MOB HAaACJICACTBEHHOCTH H OCHOBHBLIX MeTa00INIECKUX HYTefI Y BCEX

OpraHnu3MoB




1.2

1.3

OpomtormonHass  Teopuss Y.  Jlapsuna. IlpennochbulkM  BO3HMKHOBEHMSI
JapBUHU3Ma. JIBHXKyIIME CHJbl 3BOJIOUMHU BUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOKEHHE IIPU OIPAHUYECHHOCTU PECYPCOB, HEOIPEAEIEHHAs U3MEHUUBOCTD,

O0opn0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass Tteopus »HBomonud (CTD) u  ocHOBHBIE €€ TOJOXKEHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHyJISII_[I/ISI KakK ¢ArMHKuIa BUAa U 3BOJIFOIIMHA

14

1.5

JBmwxymme cuibl ((pakTophl) SBONIOLMU BUIOB B Tpupoie. MyTaluOHHBINA
nporecc U KOMOMHATHBHAs WM3MEHYMBOCTH. llomynsiuoHHBIE BONHBI U Jpeid
reHoB. M3omsnus u murpanus. EcrecTBeHHbI 0TOOp — HanpapisIOmuUil (akTop
sBOMIOLIMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TpucrocoOIeHHOCTh  OPraHM3MOB Kak pe3ylbTaT d3BOMIONMU. [Ipumeps
IpUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(03bl ¥ HAMOAANTALNY.

Bun u Bunoo6pasosanue. Kpurepuu Buga. OCHOBHbIE (POPMBI BU1000pa30BaHUs:

reorpa(bnquKoe, 9KOJOTHYC€CKOC

MaKpOSBOHIOI_II/IH. cDO]C)M]E»I 3BOJIIOIIUH: q)HHeTI/I‘leCKaﬂ, JAUBCPICHTHAA,

KOHBEpIreHTHasi, napasuienbHas. HeoOpaTtuMocTs 3BONIOLMU

2.1

2.2

2.3

Bo3nukHoBeHUE U Pa3BUTHUC )KU3HU HA 3emie

JloHay4HbBIE TPEICTaBICHHUS O 3apOXKACHUM JKU3HM. HaydHble rumnoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M MaHCHEpMHUs. XHUMHUYECKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE MOATBEP)KJIEHUE XUMHUYECKOW DBOJIIOLUU.
Havanphbie sTanbl Ouosornuyeckoil sBomoonuu. I'mnoresa PHK-mupa. IlepBoie

KJIICTKHU 1 UX 3BOJIOLHA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII ’)KUBBIX OPraHU3MOB

PasButue xu3Hu Ha 3emsie mo spam u nepuojgaM. Karapxeil. Apxeiickas u
nporepo3oiickas opel. [lameosoiickass spa W €€ TNEpHOIbl: KEeMOPUNMCKUH,
OPIOBUKCKHW, CUIyPUUCKUH, JI€BOHCKHH, KaMEHHOYI'OJIbHBIM, MEPMCKHI.
Me3so30lickas 3pa 1 €€ MepruoIbl: TPUACOBBIN, FOPCKU, MEJIIOBOM.

KaitHo3oiickas 3pa u €€ nmepuoAbl: NaAJICOreHOBBIM, HEOTCHOBBIH,
AHTPONOTECHOBBIN. XapaKTEPUCTHKA KJIMMaTa M TEOJOTMYECKUX MPOIECCOB.
OCHOBHBIE ITaIbl YBOJIOLUN PACTUTEIHHOTO U JKUBOTHOTO MUpa. ApoMOP(O3bI y
pacteHud W KUBOTHBIX. [losiBIE€HHME, paciBET W BBIMHUPAHHUE TPYII KUBBIX

OpraHnu3MoB

Cucrema OpraH”u4eCKOoro Mupa KakK OTpaXCHHUC ISBOJIIOLIUH. OcHOBHbBIE

CUCTCMATUYCCKUC I'PYIIIBI OPTraHU3MOB

2.4

DBoIOIMs YejaoBeKa. AHTPOIOJIOTUsS Kak Hayka. PasButue mpencTaBieHHH O

MPOUCXOKIACHUN YCIIOBCKA. MeTO[[BI HU3YUCHUA AHTPOIIOTICHE3a. CXO[[CTBa u




2.5

pa3nuyus YyenoBeKa u )KMBOTHBIX. CHCTEeMaTHUECKOE TOJI0KEHHE YeTIOBEKA.
JIBrxymue cunbl (pakTopsl) aHTpororeHesa. HaciencTBeHHas M3MEHYMBOCTD U
€CTeCTBEHHBII 0TOOp. OOmiecTBeHHBIH 00pa3 >XU3HU, HU3TOTOBJIICHUE OpPYAUN

TpYJa, MBIILJICHUE, PeUb

OcHOBHBIE CTaAMM W BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONHUTEKH, YesoBek
ymensiid, Yenoexk mnpsaMoxomsaumui, YenoBek Heanaepranbckuil, UYemoBek
pa3syMHblii. Haxonku MckomaeMblX OCTaHKOB, BpeMs CYIIECTBOBaHHMA, 00JacTb

pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OpYAUs

2.6

3.1

Yenoseuyeckne packl. OCHOBHbBIE OOJIBIIME pachl: €BpONEOHIHAs (eBpa3uickas),
HErpo-aBCTPaJION IHAsS (3KBaTOpHUaNIbHA), MOHTOJIOUAHAsS (a3uarcko-
aMepuKaHCKast). YepTsl MPpUCIOCOOICHHOCTH IPEICTABUTENCH YEIOBEYECKUX Pac

K YCIIOBUSIM cyliecTBoBaHUs. EquHCTBO YenoBeueckux pac. Kputuka pacuzma
OpranusMsbl 1 OKpy>Karolias cpeaa

DKOJIOTHSl KaK Hayka. 3aJladyd M paslieNbl SKOJOTUUA. METONbl 3KOJIOTHMYECKHX
UCCIeI0BaHMi. DKoorndeckoe MupoBo33penue. Cpeapl 00UTaHUsT OpPraHU3MOB:

BOAHAsA, HA3ECMHO-BO3AylIHAasA, ITIOYBCHHAA, BHYTPUOPIraHU3MCHHAA

3.2

Okonorndyeckue  ¢axtopel.  Knaccupukamusi  9KOIOTHYECKHX  (HaKTOPOB:
abumoTnueckne, OMOTHYECKUE W aHTPOIOreHHbIE. JleHCTBHE HKOIOTHYECKUX

(hakTOpPOB HA OPTaHU3MBI

3.3

AbGuotnyeckue QaxkTophl: CBET, TEMIlepaTypa, BIaAKHOCTb. POTONEPHOAU3M.
[IpucnocoOnenus OpraHusMoOB K  JeMCTBUIO aOMOTHYECKUX  (AKTOPOB.

buonornueckue puTMsl

3.4

3.5

buotnueckue ¢akropbl. Buasl OMOTHMUECKHMX B3aMMOJIECHCTBHI: KOHKYpEHIUS,
XMITHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJeOHUYEeCTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3HadeHHE  OUOTHYECKUX

B3aHMOJCHCTBUM JJII CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6H.[CCTB8.X

OKOJIOTUYECKHE XapPaKTCPUCTUKHU NOMyJIANHUH. OcHOBHbBIC IIOKa3aTciIn
nomyJsinuu: 4YUCJICHHOCTH, INNIOTHOCTB, POXIACMOCTb, CMEPTHOCTH, IIPUPOCT,

MUrpanus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOIIYJIAINHU U eé peryisusa

COO6III€CTB3 1 3KOJIOTUYECCKUEC CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
NPOCTpaHCTBEHHas, Tpoduueckass (muuieBas). Bunsl-nomuHanTel. CBsi3u B

OHOIIEHO3€E

4.2

Dkosjoruueckue cucrteMbl (dkocucteMbl). [lonstTe 006 3kocucteme H




4.3

6HOF€OHCHO3€. q)YHKI_II/IOHaHLHBIe KOMIIOHCHTBI 3KOCHUCTCMBL: MPOAYLCHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BemiecTB U MOTOK SHEPTUH B SKOCHCTEME.
Tpoduueckne (nuIeBble) YPOBHH 5SKOCHUCTeMBL. I[lumieBble memu W CeTH.
OCHOBHBIE TIOKa3aTeIH AKOCHUCTEMBI: OHoMacca, MPORYKIHA. DKOJIOTHYECKHE
MUPaMUABL  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYUBOCTb, CAMOpEryJIsius, pa3purue. CyKueccus

[Ipupoansie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMa XBOMHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpOINOreHHbIE 9KOCHCTEMBI. ATpPO3KOCHCTEMBI. Y pOO3KOCHUCTEMBI.
Bronorndeckoe n X03HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTu d3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owocdepe. I'paHuIBI, CcOCTaB U CTPYKTypa
o6uoctepsl. XKuBoe BemectBo u ero Qynkuuu. OcobeHHOCTH Ouochepbl Kak
rJ100anpHOM 3KOCHCTEMBI. JIMHAMMYECKOE paBHOBECHE M OOpaTHasi CBsI3b B
o6uoctepe. KpyroBopoTsl BemecTB M OHOT€OXMMHYECKHE LHKIBI 3JIEMEHTOB

(yriepona, azora). 3oHaIBHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoBedecTBo B Omocdepe 3emim. AHTPOINOTEHHBIE M3MEHECHHsI B Omocdepe.
I'mobGanbpHBIEC HKONIOTHYECKHE TTPOOIIEMBI.
OcHOBa palMOHAJIBHOTO  YIpaBJICHUS MPUPOAHBIMH pEcypcaMH U HX

HUCIIOJIB30BaHUC. I[OCTI/I)I(GHI/IH OMOJIOTHH H OXpaHa MpHUPOAbI




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

buonorust: 10 ximacc: 6a30Bbiii ypoBeHb: yueOnuk / B. B. [laceunuk, A. A. Kamenckuii, A. M.
Py6moB [u np.]; mox pen. B. B. [Taceunuka. — 5-¢ u3a., crep. — Mocksa: [IpocBemenue, 2023.

buonorus: 11 knacc: 6a30BbIit ypoBeHb: yueOHuk / B. B. Ilaceunuk, A. A. Kamenckuii, A. M.
Py6uoB [u np.]; mox pen. B. B. ITaceunuka. — 4-e u3z., crep. — Mocksa: [Ipocsemenue, 2022.

METOJUYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA

buonorus. 10—11 kmaccel. ba3oBeiit ypoBenb. [loypounsie pa3paboTku: yued. mocodue st
obmeobOpazoBar. opranmu3anuii / B. B. I[laceunuk, I'. I'. llIsenios, T. M. EdpumoBa. — 2-¢ u3s.,
ctep. — Mocksa: [Ipocsemenue, 2023.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. 1C: llIxona. Penerutop. buonorus

2. http://school-collection.edu.ru

3. www.bio.nature.r

4. http://bio.1september.ru - razera «buonorus» - npuioxeHue K «1 ceHTIOps»

5. www.bio.nature.ru - Hay4HbIe HOBOCTH OHOJIOTHH.

6. www.edios.ru - Dii0¢ - IEHTP AUCTAHIIMOHHOTO 00pa30BaHUSL.

7.www.km.ru/education - YueOHble MaTepuanbl U cioBapu Ha caiite «Kupumt u Medoauii»

MATEPHAJBHO-TEXHUYECKOE OBECIHEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA

KaOuner reorpaguu u 0uosiorun

1 1. APM yuutens ¢ noctynom k cetu HTepHeT.
CocraB KOMILIEKTa
APM yunrens:
o [IK;
® MOHHUTOD, MBIILIb, KJIABUATYpa, KOJIOHKH, HAYITHUKH C MUKPO(OHOM;
o Web- xamepa;
® CTOYHUK Oecriepe0oHHOr0 MUTaHHUS.
2. TeneBu3zop ¢ nojepxkKon pyHkumuu Smart TV.
3. Mebens:
- cTox yuuTens — 1 wr;
- ctyn yuutens — 1 mT;
- CTOJI yueHHueckui — 15 mr;
- cTyJ] yueHnueckui — 30 mr;
- mkad KHWKHBIN — 3 1IT;
- mKag METALTHICCKUAN — 2 IMT.;




- ceiid — 2 mr.
Hocka mkonpHas — 1 mrT.
YyeOHoe 00opynoBaHue:
- Mogens ckenera 4enoBeka;
- Muxkpockon — 2 mirt;
- HaGops! MukpomnpemnapaTos;
- I'epbapun;
- Buonornueckue Makponpemnaparsi;
- Konmekium MUHEpAanoB ¥ TOPHBIX MTOPO/I;
6. JlemoHcTpairoHHbIe Oapenbedbl, IIaKaThl ¥ KapThl 10 Treorpaduu 1 OMOIOIHH.
7. IleyaTHble U DIIEKTPOHHBIC YUEOHbBIC H3IAHMUS;
8. IlewaTHble IUAAKTUYECKUE U YIEOHO-METOIUUECKUE U3aHNS.
KOMIUICKT MOPTPETOB BBIJAIOMINXCS T€OrpadoB M MyTEIIECTBEHHUKOB;
* OMOIMOTEKY y4eOHO-METOIMUYECKO, ClIpaBOYHO-WH(OPMAIIMOHHOH U Ha-
YUYHO-TIONYJISIPHOM JIUTEPATYPHI;

Ao

KPUTEPUU U HOPMbI ONEHUBAHUS, OBYYAIOIUXCA 110 @T'OC COO

Kpurtepun onenuBanus no yueo6nomy npeamery «buosorus»

KpuTtepun u HOpMBbI OLICHKH 3HAHUI U YMEHUI, 00y4al0IIUXCcs 32 YCTHbIN 0TBET
Onenka "5" craBuUTCS, €CIIN yUEHUK:

* [I0Ka3bIBAET IITyOOKOE U MOJHOE 3HaHKWE M TOHUMaHHUE BCEro MPOrpaMMHOI0 MaTepHala,
MOJIHOE MTOHMMAaHKE CYIIIHOCTH PacCCMAaTPUBAEMBIX OHATUMN, IBJICHUM U 3aKOHOMEPHOCTEH,
TEOPUI, B3aUMOCBS3EH;

* YMEET COCTaBJISITh ITOJIHBIN U NMPaBUJIbHBIN OTBET HA OCHOBE U3YyYEHHOTO0 MaTepHasa; BbIIEISTh
TJIaBHBIE MTOJIOXKEHUS, CAMOCTOSATENBHO OATBEPKAATh OTBET KOHKPETHBIMU IIPUMEPAMH,
(dakTaMu; CaMOCTOSITENILHO M apTyMEHTHPOBAHO JIeJIaTh aHaJIu3, 000011IEeHUs], BBIBObL;
yCTaHaBJIMBATh MEXIPEAMETHBIE CBSI3U (HAa OCHOBE paHee NMPUOOPETEHHBIX 3HAHUI) U
BHYTPUIIPEIMETHBIE CBSA3H, TBOPUECKU TPUMEHSITh [TOJIyUEHHbIE 3HAHUS B HE3HAKOMOM
CUTYyaIMH; OCIIEeI0BATENbHO, YETKO, CBSI3HO, 000CHOBAHHO M 0€30IMO0YHO U3J1arath y4eOHbIN
MaTepual.

* YMEET COCTABJISITh OTBET B JIOTHYECKOM MOCIIEI0BATEIBHOCTH C UCTIOIb30BaHUEM IIPUHATON
TEPMHHOJIOTHH; JIeJaTh COOCTBEHHBIE BBIBO/IbI; (POPMYJIMPOBATh TOUHOE OIPE/IETICHUE U
VCTOJIKOBAaHUE OCHOBHBIX ITOHATUH, 3aKOHOB, TEOPHIi;

* MOXET IPU OTBETE HE MOBTOPATH AOCIOBHO TEKCT yUeOHUKA; U3JlaraTh, MaTepual
JUTEPATyPHBIM S3bIKOM; IPABUIBHO U OOCTOSATEIEHO OTBEYATh HA JIOTIOJHUTENbHbIE BOIIPOCHI
YUUTENS; CAMOCTOATEIBHO U PAIMOHAIIBHO HCIIOIb30BaTh HATJISIHBIE TOCOOUS, CIIPAaBOYHBIE
MaTepHalbl, y4eOHHK, TOTOJHUTENbHYIO JIUTEPATYPY, IEPBOUCTOUHUKH; IPUMEHSATh CUCTEMY
YCIIOBHBIX 0003HAUEHUI ITPU BEJIEHUU 3aIMCEH, COMPOBOKIAIOIINX OTBET; UCIOJIB30BATh JJIs
JI0Ka3aTeIbCTBA BBIBOJOB U3 HAOIIOIEHUH U OIIBITOB,;

* CaMOCTOSITEIbHO, YBEPEHHO U 0€301IMO0YHO MPUMEHSET MOJyUYeHHbIE 3HAHUS B PEIICHUN
npobJeM Ha TBOPYECKOM YpPOBHE; JOMYCKaeT He Oosiee 0JJHOr0 HelouéTa, KOTOPBI JIETKO
MCIIPABIISET M0 HABOJASIIUM BONPOCAM YUUTENS; UMEET He0OXOJUMbIE HAaBbIKU Pa0OTHI C
npubopamu, yepTexamu, CXeMaMu, rpadukaMu, KapTaMH, COITyTCTBYIOIIMMH OTBETY; 3aIKCH,
COIPOBOKAAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Onenka "4" craBUTCS. €CIIN yUEHUK:

* I0KA3bIBACT 3HAHUS BCErO U3yUYECHHOTO POrPaMMHOI0 MaTeprania; JaéT MOIHbIA U



MPABUJIbHBIM OTBET HA OCHOBE M3YUYEHHBIX TEOPUH; JOMYCKAET HE3HAUNTENIbHbBIE OUTMOKH U
HETO0UETHI IIPU BOCIIPOU3BEACHNN U3YUYSCHHOTO MaTepuaa, HeOOJbINE HETOYHOCTH MIPH
MCIOJIb30BaHUHU HaYyYHBIX TEPMUHOB UJIU B BBIBOJaX, 000OIICHUSIX U3 HAOIIOICHU;

* MaTepuall U3JIaraeT B ONPEACIEHHON JIOTUYECKON MOCIEN0BATENBHOCTH, ITPH 3TOM
JIOIIYCKaeT OJJHY HerpyOyo omunOKy uiu He 0oJiee IBYX HEJOUETOB, KOTOPhIE MOKET UCIIPABUTD
CaMOCTOSITENILHO MTPU HEOOJIBIION TOMOIIH MPETIOIaBaTeNsl; TOATBEPHKIACT OTBET KOHKPETHBIMU
npUMepaMu; MPaBUILHO OTBEYAET HA JOMOIHUTEIbHBIE BOIPOCH yUUTES,

* YMEET CAMOCTOATEIbHO BBIIEIATH TJIaBHBIE [T0JIOXKEHUS B H3YYEHHOM MaTepualle; Ha
OCHOBaHUU (aKTOB U MPUMEPOB 0000IATh, 1€1aTh BHIBO/IbI; YCTaHABIUBATD
BHYTPHIIPEIMETHBIE CBA3H. MOXET MPUMEHSTH MTOJyYSHHbIC 3HAHUS Ha ITPAKTUKE B
BUJIOU3MEHEHHON CUTYaIluH, COOJII0JaTh OCHOBHBIE IIPAaBUJIA KYJIbTYpPbl YCTHOU peuu;
MCII0JIb30BaTh IIPYU OTBETE HAyUHbIE TEPMUHBI.

* He obnafaet 7ocTaTOYHBIM HaBBIKOM pabOThI CO CIPABOYHOM JINTEPATYpOl, y4EOHUKOM,
NEPBOMCTOYHUKOM (TIPAaBHIIBHO OPUEHTHUPYETCS, HO pabOTaeT MEJICHHO).

Ouenka "3" cTaBUTCS. €CIIM YUCHUK:

* yCBaMBAET OCHOBHOE COJIEpKaHKE yueOHOTo MaTepralia, HO MIMEET MPOOeITbl, He
MPEMSITCTBYIOLIUE ajbHEHIIIEMy YCBOCHHIO POTPAaMMHOI0 MaTepuana,

* HW3JaraeT MaTepuall HECUCTEMAaTU3UPOBAaHHO, (parMEHTapHO, HE BCET I IMTOCIIEA0BATENBHO;
MOKA3bIBAET HEJJOCTATOUHYIO C(OPMUPOBAHHOCTH OT/AEIBHBIX 3HAHUI U YMEHHI; c1abo
apryMEHTHPYET BBIBOJIBI U 000OIICHUS, TOMyCKAaeT OMMOKH pU UX (OPMYIHPOBKE; HE
HCIIONIb3YET B KAUeCTBE JOKAa3aTeNIbCTBA BBIBOJIBI U 00001IeHUs U3 HAOIIOIEHUH, ONTBITOB WX
JIOTTYCKAeT OLIMOKY MPU UX U3JI0KEHUU; NAET;

* HEUETKHUE OIpEICTICHHS TOHSATHI;

* HCIBITHIBACT 3aTPYTHEHHS B TPUMEHEHUN 3HAHHUH, HEOOXOIUMBIX ISl PELICHUS 3a1a4
pa3IMYHBIX TUIOB, MPAKTHUYECKUX 3aJaHH; IPU OObSICHEHUN KOHKPETHBIX SBJICHUN HA OCHOBE
TEOpUH U 3aKOHOB; OTBEYAET HEMOJIHO HA BOMPOCH! YUUTEIS UIN BOCIIPOU3BOIUT COAEpKAHHE
TEKCTa y4eOHMKaA, HO HEIOCTaTOYHO MTOHUMAET OTAEIIbHBIE MOJI0KEHUS, UMEIOIINE Ba)KHOE
3HauU€HUE B 3TOM TEKCTE, JJOMyCKasi OJIHY-/IBE IpyOble OLIMOKH.

Onenka "2" cTaBUTCS. €CIIN yUEHUK:

* HE yCBaMBAET U HE PaCKpPbIBAET OCHOBHOE COJIEp)KaHUE MaTepualla; He 3HAeT WK He
NOHMMAEeT 3HAaYUTENIbHYIO YacTh IPOrPaMMHOI0 MaTepuaiia B pejieax MoCTaBIeHHbBIX
BOIIPOCOB; HE JIeJaeT BHIBOJIOB U 000OIICHU;

* uMeeT ¢1a00 chOPMHUPOBAHHBIE U HETIOJIHBIE 3HAHUSI, HE YMEET IPUMEHSTh UX MPU PEeLICHUN
KOHKPETHBIX BOIIPOCOB, 33/1a4, 33/IaHUii 110 00pa3ily; IpH OTBETE HA OJIMH BOIIPOC JIOMYCKAeT
6osee 1ByX IpyOBIX OMIMOOK, KOTOPBIE HE MOXKET UCTIPAaBUTh Ja)Ke MPH MOMOIIN YUUTENS.
Oruenka «1» cTaBuTCS B Cilyvae:

* HET OTBeTA.

[Tpumeuanue. [Ipn OKOHYaHMM YCTHOT'O OTBETA yUallerocs MeJaroroM Aaércs KpaTKui aHaJIN3
0TBETa, OOBSABISIETCS MOTUBUPOBAHHAS OLIEHKA, BO3MOXKHO MPHUBIICUEHUE IPYTUX YUAIIUXCS IS
aHaJM3a OTBeTAa.

KpuTtepuu u HOpMbI OLleHKH 3HAHUI M YMEHHUIi, 00y4alommXxcs 3a cCaMOCTosITe/IbHbIE
NUCbMEHHbIE U KOHTPOJIbHbIE Pa00ThI

OreHka «5» cTaBUTCS, €CIIU YUCHHUK:

* BBIMIOJIHAET paboTy 6e3 omuOOoK U /Min/ JomycKaeT He 6oJiee OHOTO HEe0UETa;

* co0II0/1aeT KYJIbTYPY MUCbMEHHOM peun; IpaBuia opopMIIeHUs MTUCbMEHHBIX paboT.
OneHka «4» CTaBUTCS, €CJIN YUYCHUK:

* BBINOJIHSAET MMCbMEHHYI0 paboTy MOJIHOCTHIO, HO JOMYCKAeT B Hel He Oojiee 0JIHON HerpyOoit
OmMOKHU ¥ OJTHOTO HeAouéTa U /uinn/ He 6osee NByX HET0UYETOB;

* co0II0/1aeT KYJIbTYPY MUCbMEHHOM peyH, npaBuiia 0hOpMIIEHUS MTUCbMEHHBIX padoT, HO -
JOTTyCKaeT HeOobIlIne TOMapKy IPU BEJIEHUU 3aIIUCEei.

Onenka «3» cTaBUTCS, €CJIN YUEHUK:



* MPaBUJIHLHO BBHITIOJHSET HE MEHEE MOJIOBUHBI pabOTHI;

* J0mycKaeT He 0osee AByX rpyObIxX ommOoK, nin He 0oJiee 01HOM rpy0oii, 0JHOI HEerpyOoii
OIMOKHU ¥ OJTHOTO HeAou€Ta, WM He OoJiee TPEX HerpyObIX OMMOOK, UITH OJTHON HETpyOoid
OIMOKH U TPEX HENOUETOB, MU MPH OTCYTCTBUU OLIHMOOK, HO MPH HAIWYHHU MSATH HEAOYETOB;

* IOMyCKaeT He3HAYUTEIbHOE HeCOOII0IeHIEe OCHOBHBIX HOPM KYJIbTYPbl MUCbMEHHOMN peyH,
npaBui 0pOpPMIICHHS MMCbMEHHBIX padoT.

OneHKa «2» CTaBUTCS. €CJIM YUYCHUK:

* IPaBHJILHO BBIMOJIHSAET MEHEE MTOJIOBUHBI MMCbMEHHOM padoThI;

* JIOIyCKAaeT YMCIIO OMIMOOK U HEAOYETOB, IPEBOCXOsIIEe HOPMY, IIPH KOTOPOI MOXKET OBIThH
BBICTaBJIeHa orieHKka "3";

* IOMYCKAeT 3HAYUTENIbHOE HeCOOI0IeHIEe OCHOBHBIX HOPM KYJIbTYPbl TUCBbMEHHON peyH,
npaBui 0pOpPMIICHHS MMCBMEHHBIX padoT.

OueHka «1» craBuTCs B Ciiyyae:

* HET OTBETA.

[Ipumeuanwue.

Yuurenb nMeeT npaBo MOCTaBUTh YYCHUKY OLEHKY BBIIIE TOH, KOTOpasi MPeAyCMOTpEeHa
HOpMaMHu, €CIIi UM paboTa BBIIIOJIHEHA B OPUTHHATILHOM BapUaHTE.

OueHky ¢ aHaIM30M paboT JOBOATCS 10 CBEJICHUS YyUaIUXCs, KaK IPaBUIIO, HA MTOCIIEAYIOIEM
ypOKe; IperycMaTpuBaeTcsl paboTa HaJ OMMOKAMU U yCTpaHEHHE MPOOEIOB B 3HAHUAX U
YMEHHUSAX YICHUKOB.

KpuTtepun u HOpMbI OLICHKH 3HAHUI U YMEHUI, 00y4al0IIUXCS 32 IPAKTHYECKHE U
JlabopaTopHbie padoThl

Orenka «5» cTaBUTCS, €CIIU:

* IPaBUIIBHOM CaMOCTOSATEIBHO ONPEACIISeT 1eNb JAHHBIX paboT; BBIOIHIET paObOTy B IIOJTHOM
00BEMeE ¢ coOII0IeHeM HEOOX0AUMOH ' TOCIEeI0BATETLHOCTH MTPOBEICHUS OIBITOB, U3MEPECHHH,
* CaMOCTOSITENFHO, PAIlMOHAIBHO BEIOMPAET ¥ TOTOBHT JJISl BBIITOJHEHHS PAa0OT HEOOXOIMMOE
000py/10BaHUE; MPOBOAMT JaHHBIE paOOTHI B YCIOBUSX, 00ECTIEUMBAIONIUX OTyUYeHHEe HauboJee
TOYHBIX PE3yJIbTATOB;

* TPaMOTHO, JIOTHYHO OIMHUCHIBAET XOJ] MPAKTUYECKUX (71a00paTOPHBIX) paboT, MPaBUILHO
(dbopMyIHpyeT BBIBOJIBI, TOYHO U aKKypPAaTHO BBIOJHSET BCE 3aIUCH, TAOIHUIIBI, PUCYHKH,
4epTeku, TpaduKu, BHIYUCICHUS;

* IPOSIBIISIET OPTaHU3AMOHHO-TPYIOBBIE YMEHHUS: TTOACPKUBAET YNCTOTY PabOUYEero MecTa,
HOPS/I0K Ha CTOJIe, PKOHOMHO PacxXoJlyeT MaTepHaibl; COOJII01aeT MPpaBUia TEXHUKU
0€30MacCHOCTH MPH BBIITOJIHEHUH padoT.

Orenka «4» CTaBUTCS, €CIIA YUCHUK:

* BBIMIOJIHAET IPAKTUUECKYIO (J1aOOpaTOpHYI0) pabOTy MOJHOCTHIO B COOTBETCTBUU C
TpeOOBaHUSMU MPU OILICHUBAHUU PE3yJIbTATOB HA 5", HO TOMYyCKAaeT B BHIUUCICHHUSIX,
U3MEPEHUsIX JIBa — TPU HEIOUYETA WIIH OJTHY HETpyOyIO OIIMOKY M OIMH HEJOYET;

1ipu 0(opMIIEHUH paboT JOMyCKaeT HETOYHOCTU B ONTMCAHUU X0J1a ICHCTBUIA; JeTaeT HEelOIHbIe
BBIBOJIbI TPU 00OOIICHUH.

Orenka «3» cTaBUTCS, €CIIU YUCHHUK:

* MPaBUWJILHO BBIMOJHSET paboTy He MeHee, yeM Ha 50%, olHako 00BEM BBITTOJIHEHHOM YacTh
TaKOB, YTO MO3BOJIAET MOIYYUTh BEPHBIE PE3YNIbTAThl M C/IeNaTh BHIBOIBI IO OCHOBHBIM,
NPUHIUITHATBHBIM BaXHBIM 3a/1a4aM PaOOTHI;

* noioMpaeT o0opyioBaHKE, MaTepuall, HAUMHAET pabOTy C MOMOUIBIO YUUTEJIS; WK B XO/1€
MIPOBEICHUS U3MEPEHUN, BEIYUCIICHUM, HAOIIOIEHUH JOMyCKAaeT OITMOKH, HETOUHO
(dopmyaHpyeT BbIBO/IbI, 0000IICHNUS;

* MIPOBOJUT pabOTy B HEPAIIMOHAIBHBIX YCIOBHSIX, YTO TIPUBOJIUT K MOTyUYEHHUIO PE3YJIHTATOB C
OOJIBIIMMH MTOTPEUTHOCTSIMU; WIIM B OTUETE JIOMYCKAET B OOIIEH CIIO)KHOCTH He OoJiee AByX
OmMOOK (B 3aIUCAX YHCEN, PE3yIbTaTOB N3MEPEHUH, BRIYHACICHUH, COCTABICHUU TPaQHKOB,



TaOJIMIL, CXEM M T.J.), HE UMEIOUIMX ISl JaHHOM paboThl MPUHIMITNAIBHOTO 3HAYEHUs, HO
MOBIUSBIINX HA PE3yJIbTAT BHIMIOIHEHUS;

* IOITyCKaeT IpyOyro0 OMMOKY B X0J1¢ BBITIOJIHCHHSI pa0OThI: B 00BSICHEHNH, B 0()OPMJIICHUH, B
COOJIIO/ICHUH TIPABUJI TEXHUKU 0€30IaCHOCTH, KOTOPYIO YUEHUK UCIIPABIISAET 110 TPEOOBAHUIO
YUUTEs.

Onenka "2" craBUTCSA. €CIIN YUEHUK:

* HE OIIpeJeIIAeT CaMOCTOSITEIbHO 1IeJIb pAOOTHI, HE MOXKET 0€3 TOMOIIM YYUTENS IOATOTOBUTH
COOTBETCTBYIOIEE 000PYTOBAHKE; BBIIIOIHSACT paboOTy HE MOJTHOCTBIO, U 00BEM BBIITOJIHEHHON
YacTH HE MO3BOJISET CAEIaTh IPABUIbHbIE BHIBOJBI;

* IOITyCKaeT JBe U Oosiee rpyOble OMMOKHU B X0/ paboT, KOTOPbIE HE MOXKET UCTIPABUTH 110
TpeOOBaHUIO IIe1arora; Win NPOU3BOJUT U3MEPEHUS, BBIYUCIICHUS, HAOIIOICHHSI HEBEPHO.
Onenka «1» craBuTcs B cilydae:

* HET OTBeTA.

OO6mas knaccudukaius omudoK

IIpu oneHke 3HAHWH, YMEHH i, HABBIKOB CJIelyeT YYUTHIBAThH Bce OIIUOKHU (TpyObIe U
HEerpyObIe), HeIOUETHI B COOTBETCTBHHU C BO3PACTOM YUAIIIHXCSI.

['pyObIMH CUUTAIOTCS OLINOKH:

*  HE3HaHHWE ONpEe/esICHHs] OCHOBHBIX IMOHITUHN, 3aKOHOB, ITPABHJI, OCHOBHBIX MTOJIOKEHHIA,
TEOpHH, He3HaHHUE (HOPMYII, OOIIECTTPUHATHIX CUMBOJIOB 0003HAYE€HUI BEJIMUYMH, €IUHUIL UX
U3MEpEHUs, HAMMEHOBAHUH YTHX €TUHHII;

* HEyMEHHE BBIICTUTh B OTBETE INIaBHOE; 000OLIUTH Pe3yIbTaThl U3yUEHHUS;

* HEyMEHHUE MPUMEHUTH 3HAHUS JJIs1 PEHICHUs 3a/1a4, OOBSICHEHUS SIBICHUS;

* HEyMEHUE YUTATh U CTPOUTH IpapuKu, IPUHIUITHAIBHBIE CXEMBI;

* HEyMEHHE MOATOTOBUThH YCTAHOBKY HJIH JJAOOpaTOpHOE 000pyAOBaHKE, IPOBECTH OIIBIT, ,,
HaOJroieHue, cenaTb He00X0AUMBbIEe PACYEThl MIIM UCIOIb30BATh MOIYUYEHHbIE JaHHbIE 1T
BBHIBOJIOB;

* HEyMEHHUE T10JIb30BaThCs IEPBOMCTOUHUKAMH, YUEOHUKOM, CIIPABOYHUKOM,;

* HapyIICHUE TEXHUKU O€30MaCHOCTH, HEOPE)KHOE OTHOIIIEHHE K 000pyA0BaHUIO, TPHOOpaMm,
MaTepHaIam.

K HerpyObIM OTHOCSTCS OIIMOKHU:

* HETOYHOCTH (POPMYJIUPOBOK, ONpEAETICHUMN, TOHIATUH, 3aKOHOB, TEOPHi, BEI3BaHHAs
HETIOJTHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OIMPEENIIEMOT0 IOHATHS WITH 3aMeHOM 1— 3 3 aThx
IPU3HAKOB BTOPOCTETIEHHBIMU;

* OIIMOKY MPH CHATHH MOKA3aHUH C H3MEPUTEITBHBIX TPUOOPOB, HE CBA3aHHBIE C
OTIpeIeIeHNEM LIEHBI JeJICHHS IKaJIbI;

* omwuOKH, BEI3BAHHBIE HECOOIIOJICHUEM YCIIOBUI MPOBEICHHUS OTIBITA, HAOIIOICHHS, YCIOBUN
paboTHI MpUbOpPa, 000PYAOBAHNS;

* oIMOKH B YCJIIOBHBIX 0003HAYEHUAX Ha CXeMaX, HETOYHOCTh TpadukKa;

* HepaLMOHAIbHBIN METOJ] peIIeHHs 3a/1a4H, BHIOJHEHUS YaCTH NMPAKTHUECKONU pabOTHI,
HEIOCTaTOYHO MPOJTyMAaHHBIN TUIaH YCTHOTO OTBETA (HapYIICHUE JIOTUKU U3JI0KEHUS, TOIMEHA
OTJIEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH);

* HepalMOHAIbHBIE METO Bl PAOOTHI CO CIIPABOYHOM JINTEPATYPOH;

* HEyMEHHE pelaTh 3a/1a41, BHIOTHATH 3aJlaHus B 00IIeM BUJIE.

Henouéram u sSBIISIIOTCS:

* HepalMOHAJIbHbIE MPUEMBI BEIYUCICHUH U TIPe0oOpa3oBaHMii, BBIITOJHEHHS OIIBITOB,
HaOIOZICHUH, IPAKTUICCKUX 3aJaHU;

* apudmMeTHUecKre OMOKY B BRIYMCICHUSX; HEOPEKHOE BBHITIOJTHEHUE 3aMHCEH, YepTexXeH,
cxeM, rpaduKoB, TaOIuIl;

* opdorpaduueckre U MyHKTYaI[UOHHBIE OITHOKH.






		2025-09-24T13:09:56+0400
	Васильев Ринат Рафикович
	Я являюсь автором этого документа




