MUHWUCTEPCTBO MPOCBEINEHWS POCCUACKON ®EAEPALIMA

Munucrepcrso obpazoBanua Upkyrckoii 061acTi

MyununnnanabHoe obpasoanne ropoaa bparcka

MBOY r. Bparcka "COII Ne 31 umenn A.IL. ’Knanosa "

PACCMOTPEHO

Pyxosogurens MO
eCTEeCTBEHHO-HAY4YHOTO

e g /)

QLip i
(

IIpoTokos N_/ ot «30» 08
2023 r.

[Mymxosa O.IT.

YTBEP}KJIEHO

PABOYASA IIPOI'PAMMA
(ID1860141)

Yuefnore npeamera «buonorasn. bazossiii yposesb»

asobygaronmxcal0 — 11xnaccos

Bparck,2023




IHHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MporpaMmsbl MO OHOJOTUH TEOPETHUECKYIO OCHOBY Ul OTPEACICHUS
MOJXO0A0B K (OPMUPOBAHUIO COJAEpKaHHsS ydeOHOro mnpeamera «bBHOJOTHS» COCTaBHIIM:
KoH1enrtyanbHble nosiokeHuss PI'OC COO o B3anMOOOYCIOBICHHOCTH IIeNeH, coaepiKaHus,
pe3ynbpTaToB 0OydeHHs W TpeOOBaHMN K YPOBHIO IMOATOTOBKH BBITYCKHHUKOB, MOJOXEHHUS 00
o0mMX HEesIX W NMPUHIHIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmero obpaszoBanus B Poccuiickoit denepanun, a TakkKe MOJIOKCHUAS O CHEIH(UKe OUOJIOTHH,
e 3HAaYCHWU B TIO3HAHUM XMBOW MPHUPOJBI W OOECIEUYEHUH CYIIECTBOBAHUS YEIOBEYECKOTO
oOmecTBa. CoriiacHO Ha3BaHHBIM TIOJIOKEHHUSIM, OTIPE/ICIICHBI OCHOBHBIE (DYHKIIUH ITPOTPAMMBI 10
OHMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no Ouosoruu Aa€T MpecTaBIeHUE O 1EsIX, 00 00IIel cTpaTeruy oO0y4YeHus,
BOCIIMUTAaHUS W PAa3BUTHsA OOydaloOmMXcs CpeacTBaMu ydeOHoro mnpeamera «buomorusy,
ompenenser 00s3aTeNbHOE TPEIMETHOE COAEp)KaHUE, €ro CTPYKTYpPY, paclpeiesieHue I1o
pa3zenaM W TeMaM, PEKOMEHIYeMYIO IOCIIEA0BAaTEIbHOCTh M3Y4YEeHUsI YU4eOHOTO MaTepHaia C
yU€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JOTMKH 00pa3oBaTeIbHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOLUXCS.

B mporpamme mo OHWONOTHM TakXKe YYUTHIBAIOTCS TpeOOBaHWS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeMETHBIM W TPEIMETHBIM pe3yjibTaTaM oO0y4eHuss B (OPMHPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JIEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJIEPKaHUs OMOJIOTHYECKOr0 00pa3oBaHMUsl.

B nmporpamme no 6uonorun (10—11 knaccel, 0a30BbIil YpOBEHb) peaqu30BaH MPUHIUI
MIPEEMCTBEHHOCTH B HM3YYCHHH OWOJOTHH, Onarojaps uYeMy B HEH TpocMaTpuBaeTCs
HaINpaBJICHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX C (POPMUPOBAHHUEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX OPHEHTAlUUH  JUYHOCTH, HSKOJOTMYECKOTO  MBIILICHUS,
MPEJICTaBICHU O 370pOBOM o0Opa3e KH3HU M OepeXHbIM OTHOUICHHEM K OKpYXalomiei
npupoiHoi cpene. [ToaToMy Hapsy ¢ u3ydeHueM 00meOn0IOTHIECKUX TEOPUH, a TAKKe 3HAHUI
O CTPOEHUM MUBBIX CHCTEM pA3HOTO paHTra U CYIIHOCTH OCHOBHBIX IMPOTEKAIOMIMX B HUX
MIPOLIECCOB B IMPOTpaMMe 1Mo OHMOJIOTHUH YJeJIEHO BHUMAaHHUE UCII0JIb30BAHUIO MOJTYYEHHBIX 3HAHUN
B TOBCEAHEBHOM KH3HU JJIs PELICHUS NPUKIAAHBIX 3a/ady, B TOM 4HcCJe: NPOPUIAKTHKU
HACJIEICTBEHHBIX  3a00JIEBaHUN  YEJIOBEKa, MEIUKO-TEHETUYECKOr0  KOHCYJIbTUPOBAHMUS,
000CHOBaHHUS HKOJIOTUYECKH 1I€JIECO00Pa3HOT0 MOBEIEHUS B OKpY)KArollled MPUPOJHON cpere,
aHaJlM3a BJMSHUS XO3AMCTBEHHOM JESITETbHOCTH 4YEJIOBEKa Ha COCTOSIHUE MPUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAHUS K MPUKIATHOW HAMpaBICHHOCTH Y4eOHOTO
npeaMera «bruonorus» MpPOAUKTOBAHO HEOOXOIMMOCTHIO 00€CIeYeHUs YCIOBHUI JUIsl pelIeHus
OJIHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJBLHOTO OMOJIOTMYECKOT0 00pa3oBaHusl, KOTOpas MPeAnoaaract
dbopMupoBaHre y OOy4aromMXCs CIOCOOHOCTH aJanTUPOBAThCd K HM3MEHEHHSIM JHHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeaHero oOuiero oOpa3oBaHus 3aHHMaeT BakHoe mecto. OHa
obecnieunBaer ¢GopMupoBaHHE Yy OOydaroOlIUXCs MPEICTaBICHUM O HAy4YHOW KapTUHE MUPA,
pacmupsieT 1 000011aeT 3HaHUS O KUBOU MPUPOE, €€ OTIIMYUTENBHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3allii W DBOJIOIMU, CO3AAET YCIOBHS [UIS: TO3HAHUSA 3aKOHOB >KMBOW TIPHUPOJIBI,
¢dopmupoBaHus (YHKIIMOHAIBHON I'PaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHoro obpasa
KHU3HH, HIKOJIOTMUECKOTO MBILIUIEHUS, IEHHOCTHOTO OTHOIIEHUS K )KUBOU MPUPOJIE U YEIIOBEKY.

bonpiioe 3HaueHwe OWONOTHS HMMEET TaKKe I PEIICHUS BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3a/1a4 CPEAHEro oomero oopa3oBanus, conranuzannu odyuatomuxcs. M3yuenue
Ouonoruu ooecrneynBaeT ycnoBus A1 (GOPMUPOBAHUS UHTEIIEKTYalIbHbIX, KOMMYHHKAITHOHHBIX
U UHQOPMALMOHHBIX HABBIKOB, O3CTETHYECKONH KYyIbTYpbl, CHOCOOCTBYET WHTETpaIlH
OMOJIOTMYECKUX 3HAHWKA C MPEACTAaBICHUSMU M3 JIPYTHX Y4eOHBIX MPEIMETOB, B YaCTHOCTH,
¢busuku, xumMun U reorpadun. Ha3BaHHBIE MOJIOXKEHHS O MPEAHA3HAYCHUU Y4eOHOTO MpeaMeTa
«buonorus» cocraBuiIM OCHOBY JUISl ONIPEETICHHS [TOIX0J0B K 0TOOPY U CTPYKTYPUPOBAHUIO €T0
coJiepKaHus, PEACTaBIEHHOIO B IPOrpaMMe 10 OUOJIOTHH.

OT10op conepkanus yaue6Horo npeamera «bruonorus» Ha 6a30BOM ypOBHE OCYILIECTBIEH €
MO3UIMHA KYJIBTYpOCOOOPa3HOro MOJX0J1a, B COOTBETCTBUHM C KOTOPHIM OOyYaroImuecs: AOKHBI
OCBOWTH 3HAHUS W YMEHHsI, 3HaYUMbIe IS (opMUpOBaHHS OOIIEH KyIbTYphI, OMPEACISIONe
aJIeKBaTHOE TIOBEJICHHWE 4YEJIOBEKa B OKPY)KAIOLIEH MNPUPOIHON cpene, BOCTpeOOBaHHBIC B



MTOBCETHEBHOM KU3HU U MPAKTUYECKOU NesTebHOCTH. Oco00e MeCcTo B ATOW CHCTEME 3HAHUUN
3aHMMAIOT JJIEMEHTBI COJCpXKaHUS, KOTOpbIE CIY)KaT OCHOBOW mis  (opMUpOBaHUS
MPEACTABICHUN O COBPEMEHHOW ECTECTBEHHO-HAyYHOW KapTHHE MHpPAa M LEHHOCTHBIX
OPHEHTAIMSIX JIMYHOCTH, CTIOCOOCTBYIOIIHUX TYMaHU3alUN OMOJIOTHYECKOTO 00pa3oBaHUsL.

CtpykTypupoBaHUE CcOACpKaHUS Y4eOHOTO Marepwajia B TporpaMMme IO OHOJOTHUU
OCYIIECTBJICHO C Y4E€TOM MPUOPUTETHOTO 3HAYEHHUS 3HAHWA 00 OTIMYMUTEIBHBIX 0COOCHHOCTSIX
YKUBOM MPUPO/IBL, O €€ yPOBHEBOM OpPraHU3aIliy 1 SBOJIONKU. B COOTBETCTBUM C 3TUM B CTPYKTYpE
yaeOHoTo TpeameTa «BHoIorusy BBIICICHBI CIICAYIONINE COJIEpKATEIbHBIC JTHHAN: «broorus
KaK Hayka. MeTo/ bl Hay9HOTO TIO3HaHUs», «KieTka kak Ouonormueckas cucremay, «Opranusm
Kak OmoJiormueckas cucrema», «Crucrema u MHOrooOpasue OpraHnYeCKOro MUPay», « IBOIFOIHS
KUBOU MPUPOABI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTI.

Henp u3yuenuss yuebHoro mnpeamera «buosnorus» Ha 0a30BOM YpOBHE — OBJa/ieHUE
O0OYyYarOIIMMHUCSA 3HAHUSIMH O CTPYKTYpHO-(DYHKIIMOHAJILHOW OpPraHM3alliu IKUBBIX CHCTEM
pPa3HOro paHTa U NMpuoOpeTeHrne YMEHUN UCIIOJIb30BaTh 9TH 3HAHUS I TPAMOTHBIX JIEHCTBUI B
OTHOIICHUH 0OBEKTOB )KMBOW TIPUPOJIBI U PEIICHUSI PA3TUIHBIX KU3HEHHBIX TIPOOJIEM.

Joctrxenne uenu u3ydeHus ydueOHoro mnpeamera «buonorus» Ha 06a30BOM ypoBHE
obecrnieunBaeTcs pelIeHneM CIIEIYIONINX 3a/1ay:

- OCBOEGHHE OOYYAIONUIUMHUCS CHUCTEMBbl 3HAHUH O OHOJIOTMUECKHX TEOPHUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTAX, THMOTE3aX, MpaBWIaX, CIYKalUX OCHOBOW Il (hOPMUPOBAHHS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHHE MHpPa, O METOJaX HAyYHOTO TO3HAHUS,
CTPOCHHHM, MHOTOOOpa3WHW W OCOOEHHOCTSX JKMBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvy,
BBIJIAFOIIUXCSI OTKPHITHSX ¥ COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHH;

- (hopmupoBaHUE y 00YJArONTUXCS TTO3HABATEIBHBIX, HHTEIUIEKTYaTbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Ipolecce aHaINM3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJIOTUU HAYYHBIX B3IJISJIOB,
UaeH 1 MoJAX0I0B K U3yUEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluy;

- CTaHOBJIEHHE Yy OOydYaromuxcs oOIel KyabTypbl, (YHKIIMOHAJILHOW TPaMOTHOCTH,
pa3BUTHE YMEHHM OOBSACHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIETO MUpPa >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUH U OMBITA, OJYYCHHBIX IPH U3yYECHUHN OHUOJIOTHH;

- (hopmupoBaHHe y 0OyYAOIMKUXCS YMEHHH WJUTFOCTPUPOBATH 3HAYCHUE OMOJIOTHYECKUX
3HAHUW B TPAKTUYECKON JESATENbHOCTH 4YeJOBEKa, PA3BUTHHM COBPEMEHHBIX MEIUIIUMHCKUX
TEXHOJIOTUH M arpoOMOTEXHOJIOTHIA;

- BOCIHUTaHUE YOESKIEHHOCTH B BO3MOXKHOCTH IO3HAHMS YEIOBEKOM KHUBOWM MPHUPOIDI,
HE00X0IMMOCTH OEpEeKHOTO OTHOLICHHS K HEl, COOMI0ICHUS STUUECKUX HOPM TpU MPOBEACHUU
OMOJIOTMYECKUX HCCIIeA0BAHMIA;

- OCO3HAHHE IIEHHOCTH OMOJIOTMYECKUX 3HAHUU JIJISl TOBBIICHUS YPOBHS 9KOJOTHYECKON
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

- IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN M YMEHUHN B MOBCEAHEBHOW YKU3HU VIS OLEHKU
MOCJIEJICTBUI CBOEU MAEATEIHLHOCTH MO OTHOUICHMIO K OKpYKarouieil cpene, COOCTBEHHOMY
310pOBbI0, 000CHOBaHKE U COONIO/IEHNE Mep MPO(DUIAKTUKY 3200JIeBaHUH.

B cucreme cpeanero o6miero oopasoBanus «buonorus», nzydaemas Ha 6a30BOM ypOBHE,
SABIJIIETCS 00s3aTeNBbHBIM YYEOHBIM MPEIMETOM, BXOJAILIUM B COCTaB MPEAMETHOI 00sacTu
«EcTecTBeHHO-HAyYHBIE TIPEIMETHD».

Jnis u3ydenust OMonoruu Ha 6a30BOM YpPOBHE CpeIHEro o0Iero oopa3oBaHUs OTBOIUTCS
68 uacos: B 10 knacce — 34 yaca (1 gac B Hezento), B 11 kmacce — 34 vaca (1 yac B Hezenio).

COJAEPKAHUE OBYUEHUSA
10 KJIACC
Tema 1. Buosorusi kak Hayka.
buosorus xak Hayka. CBsi3b OHMOJIOTUHM € OOLIECTBEHHBIMHU, TEXHUYECKUMHU U JIPYTUMHU

€CTeCTBEHHBIMH HayKaMu, (uiocoduel, STUKOH, 3CTETUKOH M mpaBoM. Ponp Ouosoruu B
(opMUpPOBaHUN COBPEMEHHOW Hay4dHOH KapTHHBI MUupa. CucTemMa OMOJIOTHYECKUX HaYK.



MeToapl TO3HAHUS KUBOK IPUPOAbI (HAOII0AeHUE, SKCIIEPUMEHT, OMTMCAaHNUE, U3MEPECHHUE,
KJIacCU(UKAIUsI, MOJICTHPOBAHUE, CTATUCTHYECKAss 00pabOTKa JTaHHBIX).

JdeMoHcTpanum:

[oprpersl: Y. Japun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabnuiet 1 cxeMbl: «MeToabl TO3HAHUS YKUBOW PHPOIBD».

JlabopaTopHble M NpaKTHYecKHe PadoThI:

[IpakTnueckas padota Ne 1. «Mcnosib30BaHu€e pa3iavyHbIX METOJOB IPU H3YUEHHH
OMOJIOTUIECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M X OPraHU3aIUsl.

XKusble cucrembl (OMOCUCTEMBI) Kak NMpeAMET u3ydeHus Ouosoruu. OTiIMYHE KUBBIX
CUCTEM OT HEOPraHU4ECKOU IPUPOJIBI.

CpoiicTBa OWocHCTeM H HX pa3zHooOpazwe. YPOBHU OpraHu3allu OHOCHUCTEM:
MOJIEKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBBIM,  OPraHU3MEHHBIM,  NONMYJIALMOHHO-BHIOBOM,
9KOCUCTEMHBIN (OMOTreoIeHOTHYECKHI ), OOoChepHBIil.

JdemoHncTpaumnu:

Tabmuipl u cxembl: «OCHOBHBIE TPU3HAKU KU3ZHW», «YPOBHH OpraHU3alUU KUBOU
TIPUPOJIBI.

O6opynoBanue: moaens Mosekyasr JJHK.

Tema 3. XuMHYeCKHIi COCTAB ¥ CTPOEHHE KJIETKH.

XVUMHYECKUH  COCTaB  KIETKHM.  XUMMYECKHE  DJIEMEHTBI:  MAKPODJIEMEHTHI,
MHKpPO3JeMEHThI. Bosla 1 MUHEpanbHbIE BEILIECTBA.

@yHKIMK BOABI M MUHEpAIbHBIX BellecTB B KieTke. llomnepkanue 0CMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHne 0eIK0B. AMUHOKHCIIOTBI — MOHOMEDPHI OenkoB. HezameHnmbie
U 3aMEHHUMbBIC aMHHOKHCJIOTHI. AMHWHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYpPhl OCIKOBOM
MOJIEKYNbl (IE€pBUYHAs, BTOpUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBolicTBa OenkoB. buonornueckue GpyHKIuu OCIKOB.

®epMeHThl — OuoJsiornyeckre karanu3aTopsl. CTpoeHue (epmeHTa: aKTUBHBIN LIEHTP,
cyOctpatHas cnenuduuHocts. Kodepmentsl. Burtamunsl. Otauuus  pepMeHTOB  OT
HEOPraHMYECKUX KaTan3aToOpOB.

VYrneBopl: MOHOCaXapH bl (TJ1H0K03a, pubo3a U 1e30Kcuprdo3a), ucaxapu/isl (caxaposa,
JaKTO3a) U MoJHcaxapuibl (Kpaxmal, TJIUKOTeH, IeJulono3a). buonornueckue QyHKIUU
YIJI€BOJIOB.

Jlunuael:  TpUraMIEpUabl, QGochosmnuabl, crepouasl. [ uapoduabHO-THAPO(POOHBIE
cBoiicTBa. buonornueckue ¢GyHkuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCIKOB U JIMIHJIOB KaK
HWCTOYHUKOB SHEPTUH.

Hyxneunossie kucnotel: JIHK u PHK. Hykieotnipl — MOHOMEpPBI HYKJI€MHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne m ¢ynkuun PHK. Bunet PHK. AT®: ctpoenue u
GyHKIHH.

Huronorua — Hayka o kueTtke. KierouHnas Teopus — npuUMep B3aUMOJAEHCTBHSA UAECH U
(akTOB B HAYYHOM MO3HAHUH. MeTO/1bl U3y4EHUS KIIETKH.

Knerka kak nenoctHas »xuBasi cucrema. OOmiye Mpu3HaKky KJIETOK: 3aMKHYTasi Hapy»KHast
MeMmOpana, mosekynsl JJHK kak renetndeckuii anmapart, cuctemMa CUHTE3a Oelka.

Tunbl kneTok: sykapuoTHdeckas U HpokapuoTHueckas. OcoOEHHOCTH CTpOEHMS
poKaproTHuecKor kieTku. Kierounas crenka Oakrepuit. CTpoeHHE 3yKapUOTUYECKON KIIETKH.
OCHOBHBIE OTJIMYHSI PACTUTENILHON, )KUBOTHOM 1 TPUOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIUKC, UX (YHKLUH.
[Ina3marnyeckass memOpaHa, e€¢ cBoiictBa M ¢yHkuuu. [luTomnasma u e€ OpraHoubL
OnnomemOpannble opranouasl kinetku: JI1C, anmapar 'onbmku, au3ocoMsl. [lomyaBToHOMHBIE
OpraHoupl KI€TKH: MUTOXOHAPUH, IIacTU bl IIponcxoxienne MUTOXOHAPUH U TutacTul. Buel
wiactua. HememOpanHble OpraHouIbl KIETKH: PUOOCOMBI, KJIETOYHBIM LEHTP, LEHTPHUOJIH,
pecHUYKH, Kryruku. OyHKIIMKM OpraHOUI0B KIETKU. BKIIIOUeHHUs.



Snpo — perynsTopHblil neHTp kiaetku. CTpoeHue sapa: saepHas 000049Kka, Kapuoriama,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpaHCcnopT BELIECTB B KIIETKE.

JdeMoHcTpanum:

Hoptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, [lx. Yorcon,
@. Kpuk, M. Yuikunc, P. ®panximn, K. M. bap.

Jlnarpammel: «Pacnpenenenue XMMHUYECKUX JIEMEHTOB B  HEXHBOW  MPHUPOJAE»,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOJACH.

Tabmuuer u cxembl: «Ilepuoguueckast TabnuIa XUMHUECKUX DJIEMEHTOBY, «CTpoeHme
MOJIEKYJIBI BOJIbD», «buocunres 6enka», «CTpoeHre MoJieKyibl Oenka», «CtpoeHue pepMeHTay,
«Hyxkneunosie kucnotel. JJHK», «Ctpoenne monekynbsl AT®», «CTpoeHrne 3yKapuoTUYECKON
KIeTkn», «CTpoeHHe >KUBOTHOM KieTKn», «CTpoeHHe pacTUTEIbHOW KieTKkn», «CTpoeHue
MIPOKApUOTHUECKOH KIETKN», «CTpoeHHe Apa KIETKN», «YTIEBOAB, «JIUMNIbI».

OO0opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJOBaHHWE I MPOBEACHHS HAOIIOICHUM,
U3MEpEHUH, HKCIEPUMEHTOB, MUKPOINpPENapaTbl PacTUTEIbHBIX, KUBOTHBIX M OaKTepUaTbHBIX
KJIETOK.

JlabopaTopHble M MpaKTHYeCKHe PadOThI:

JlabopaTtopnast padota Ne 1. «/3yueHne KaTaIMTHYECKOW aKTUBHOCTH (PepMEHTOB (Ha
MpUMepe aMIIIa3bl WK KaTaaasbl)y.

Jlabopatopnast pabota Ne 2. «M3ydeHue CTpPOEHHUS KJIETOK PACTEHWH, JKHUBOTHBIX WU
OakTepuil MOl MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIPENapaTax U UX OMHCAHUEY.

Tema 4. ’KuznenesaTeJbHOCTH KJIETKH.

OO6meH BemecTB, WIM MeTa0oM3M. AcCUMWISIMS  (TUIACTUYECKUA OOMEH) u
JTUCCUMUIISAINS (SHEPTETHYECKUt 0OMEH) — IB€ CTOPOHBI €MHOTO Tpoliecca Metadonm3ma. Posb
3aKOHOB COXPAHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTaboIMu3Ma.

Tumnbr oOMeHa BemecTB: aBTOTpOo(dHBIN U reTepoTpodHbii. Poib pepMeHTOB B 0OMEHE
BEILIECTB U MPEBPALIEHUN YHEPTUU B KIIETKE.

®ortocunre3. CperoBas M TeMHOBas (as3pl ¢oTtocuHTe3a. Peaknuu ¢doTtocuHTesa.
DddextuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A JIJIs KU3HH Ha 3emiie. BiusHue ycinoBuit
cpenbl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIIICHHS €0 MPOIYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIOIIUe OakTepuu. 3HAaYeHHE XEMOCHUHTE3a JJIs JKU3HHU Ha
3emute.

DHepreruyeckuii oOmeH B  kieTke. Paciieryienne  BemiecTB,  BBIICICHHE U
aKKyMYyJIUPOBAHHE SHEPTUHU B KJIETKE. DTalbl SHEpreTuyeckoro oomena. I'mukonus. bpoxxenue u
ero Buabl. KuCIOpogHOE  OKHCIIEHHME, WM  KIETOYHOe JbIxaHue. OKHUCIUTEIbHOE
dhochopummpoBanue. DPHEKTHBHOCTh YIHEPrEeTUUECKOTO OOMEHA.

Peakiun wmatpuunoro cuHteza. I'eHetmueckas wuHpopmanms u JIHK. Peanuzanus
reHeTUYecKoi MHpopManu B KiIeTKe. ['eHeTH4eckuid KoJl M ero cBoicTBa. TpaHCKpUIus —
matpuunblii cunte3 PHK. Tpaucnsuus — 6nocunte3 6enka. Jrtamnbl Tpancusuuud. Koauposanue
aMHHOKHUCIIOT. Posib pubocoM B OruocuHTe3e Oernka.

Hexnerounsle ¢opmbel ku3Hu — BuUpychl. Mcropus oTkpeitus Bupycos (/.
W. MBanoBckuif). OcoOEHHOCTH CTPOEHHMS M JKM3HEHHOTO LUKJIa BHUPYcOB. bakrepuodaru.
Bonesnu pactenuii, )KUBOTHBIX U YelOBEKa, BhI3bIBaAEMbIe BUpycamMH. Bupyc ummyHoaedunnra
yenoeka (BUY) — Bo3Oyautens CIIMla. OOpaTtHas TpaHCKpHIILUS, peBepTa3a M MHTErpasa.
[IpodunakTrka pacnpocTpaHEeHUs] BUPYCHBIX 3a00I€BaHHIA.

JdeMoHcTpanum:

Hoptpetst: H. K. Konbios, /. Y. MBanosckuii, K. A. Tumupszes.

Tabmuiet ~ u cxemsl: «Tunbl  muTanusy,  «Merabonusm»,  «MUTOXOHAPHUSY,
«OHepreTHuecKkuii ooMen», «Xmnoporacty, «Porocuntesy, «Crpoenne IHK», «Ctpoenue u
¢dbyHKIIMOHUpOBaHWEe TeHa», «CuHTe3 Oenka», «l'eHeTmueckwii koa», «Bupycs,
«bakrepuoparn», «Crpoenne u ku3HeHHbld 1Mk Bupyca CIIW[la, Oakrtepuodaray,
«Pennmukanus JHK».

Ob6opynoBanue: Moxaenu-anmukauu «Yasoeane JAHK u tpanckpunuusy», «buocunres
6enka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JTHK.




Tema 5. PazMHOKeHHE H HHIAUBUAYAJBbHOC PAa3BUTUEC OPraHU3MOB.

Knerounblii mmki, WM >KU3HEHHBIA LUK KieTku. Mutepdasa u mmros. Ilpoueccsl,
npoTtekatomue B uHTepdaze. Perumkanus — peaknust matpuunoro cunresa JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA HabOp — KapuoTHIl. JMIJIOUTHBIA W TalJIOUTHBIA XPOMOCOMHEIE
Habopbl. Xpomaruapl. Lluronornyeckne OCHOBBI Pa3MHOKEHUS U MHIUBUAYAIHHOTO PAa3BUTHS
OpraHU3MOB.

Jenenue knetku —muto3. Craauu murto3a. [Iponeccsl, npoucxoaauiue Ha pa3HbIX CTAAUIX
MHTO3a. BHOJIOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemasi rudesb KJIETKH — aromnTo3.

@opMBl  pa3sMHOXKEHUS OpraHu3MoB: Oecrosnoe M 1oJjoBoe. Buabl  Oecrnolioro
Pa3MHOXKEHHMSI: JIeJIeHHE HaJBOE, MOYKOBAaHUE OJIHO- M MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHUE,
BEreTaTUBHOE pa3MHO)KeHHE. VICKyCCTBEHHOE KIOHHMPOBAHHWE OPraHU3MOB, €ro 3HaueHue s
CEJIEKIIUH.

[TonoBoe pa3MHOKEHNE, €T0 OTINYMS OT OECIOJIOTO.

Meiio3. Craguu meiio3a. IIpoueccsl, mpoucxoasmue Ha craausx menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronorndeckuii CMbICI U 3HAa4€HHE Meo3a.

l'amerorenes — nporiecc 00pa3oBaHus MOJOBBIX KIETOK y )KMBOTHBIX. [10JI0BBIE JKenesbl:
CEMEHHHUKHU M SMYHUKH. OOpa3oBaHME W Pa3BUTHE IMOJOBBIX KIETOK — raMeT (crepmMaTo3ous,
gilleKsIeTka) — crepMaroreHe3 M oBoreHe3. (OCOOEHHOCTH CTPOEHUS SIHMIEKIEeTOK U
criepMaro3ouoB. OmionorBopenue. [laprenorenes.

NunuBuayanpHOEe pa3BuTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BHTHE (IMOPHOTEHE3).
Oranbl 3MOPHOHAJIBHOIO PAa3BUTHUSI Y IO3BOHOYHBIX JKUBOTHBIX: ApPOOJEHHE, TacTpyJslus,
opranorenes. [loctamOproHnanbHOe pa3zBuTHe. THUNBI MOCTIMOPHOHATIBHOTO PAa3BUTH: MPIMOE,
HempsiMoe (MMYMHOYHOE). BnmsitHue cpembl Ha pa3BUTHE OPraHU3MOB, (aKTOPHI, CIIOCOOHBIE
BBI3BIBATh BPOXKAEHHBIE YPOJCTBA.

Poct u pazButue pactennii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH, CTAJNHN
pa3BUTHUSL.

JdemoHncTpaumnu:

Tabauiel u cxembl: «POpPMBI pa3MHOKEHHSI OPTaHU3MOBY, «JIBOIIHOE OMIIOIOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUN», «/lenenue KieTku 6akTepuii»,
«CtpoeHre TOJOBBIX KIETOK», «CTpoeHue XxpomMocoMbl», «KieTtounblil mukim», «Permnukanus
JHK», «Mutos», «Meio3», «IIpsmoe u Henpsimoe pa3Butue», «l'amerorenes y MiaeKOMUTarOInX
U 4yenoBekay, «OCHOBHbBIE CTaIMH OHTOTEHE3aY.

O6opynoBaHue: MUKPOCKOM, MUKponpenaparsl «CriepMaTo30ubl MIICKOHUTAIONIET 0,
«SlifiexiieTka MileKonmuTaromero», «Kapnokrnnes B KJIeTKaxX KOpeIKa J1yka», MarHUTHAasE MOJIEIb-
anruukanus «Jlenenue knetku», monens JJHK, monens meradasnoit XpoMOCOMBI.

JlaGopaTopHble U NPaKTH4YeCKHe PadOThI:

JlaboparopHas pabota Ne 3. «HabmtoeHne MuTO3a B KJI€TKaX KOHYMKA KOPEeIIKa JyKa Ha
TOTOBBIX MUKpPOIIpernapaTaxy.

JlaboparopHas pabora Ne 4. «M3yueHue CTPOEHHUsS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIpenaparax.

Tema 6. HacsieqcTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHetuku. Mcropus pa3BuTus reHeTUKH. PoJib IIMTOIOTMU U SMOPHOJIOTHHN B
CTaHOBJICHUM F€HETUKU. BKi1ag poccuiickux U 3apyOeKHBIX YUEHBIX B pa3BUTHE T'€HETHKH. MeTo bl
TeHETUKH (THOPHI0JIOTHYECKUH, INTOTEHETUYECKUN, MOJIEKYIIpHO- TeHeTHYecKkuii). OCHOBHbBIE
TE€HETUYECKUE MOHATUA. [ eHeThuecKass CUMBOJIMKA, UCIIOJb3yeMasi B CXeMax CKPEIIMBaHUM.
3aKOHOMEPHOCTH  HAcIEelO0BaHUs  IPU3HAKOB, YycTaHoBleHHble [. Mennenem.
MoHorubpuaHoe CKpelmBanue. 3aKoH eJMHO00pa3usi THOPHUIOB MepBoro nokojexus. [Ipasuio
JOMMHHPOBaHMs. 3aKOH pacIlelIeHUs] INpU3HakoB. I['unorte3a uuctorsl ramer. llonHoe u
HEIOJHOE TOMUHUPOBAHUE.

JurubpuiHoe CKpelMBaHHWE. 3aKOH HE3aBHCUMOIO  HAcJelOBaHMS  IPU3HAKOB.
[{uToreHeTH4eCKUE OCHOBBI IUTHOPHIHOTO CKpEIIMBAaHUS. AHAIN3MUPYIOIIEEe CKpEIIUBaHUE.
Vcnonp30BaHne aHATM3UPYIOUIETO CKPEIUBAHUS [T ONPE/ICICHUs TeHOTUIIA OCOOH.



CuerieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana 1o cuemnjieHHOMY
Hacje0BaHuIo reHoB. HapylieHue clienieHus TeHOB B pe3ysibTaTe KPOCCHHIOBEpa.

XpoMOCOMHas TEOpUS HACJIEICTBEHHOCTHU. [ eHeTHUecKue KapThl.

'enetuka nmona. XpoMOCOMHOE ONpe/eieHHe Mojia. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
l'omoramernele U reTeporamMeTHble OpraHu3Mbl. HaciienmoBaHue NpU3HAKOB, CLEIUICHHBIX C
MIOJIOM.

N3menunBocTh. Buibl I3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJIeCTBEHHAs. Posib cpep
B HEHACJICJICTBEHHOW WM3MEHYMBOCTH. XAapaKTEPUCTUKA MOIU(PUKAIMOHHOW W3MEHUYMBOCTH.
BaprannonHsslil pax 1 BapuanmonHas kpusas. Hopma peakuunu npusnaka. KosmmuecTBeHHbIE H
KaueCTBEHHBIC IPU3HAKU M UX HOpMa peakiuu. CBoCcTBa MOIU(DUKAIIMOHHON N3MEHUYNBOCTH.

HacnencTBenHasi, Wi TeHOTHITHYECKAs, U3MEHUYUBOCTh. KOMOWHATHUBHAS N3MEHUUBOCTbD.
Meiio3 ¥ 1O0JOBOM Tmpolecc — OCHOBa KOMOMHATHMBHOM HM3MEHYMBOCTH. MyTalMoHHAs
n3MeHYnBOCTh. Kimaccudukanuss MyTaluii: T€HHbIE, XPOMOCOMHBIE, Te€HOMHble. YacToTa U
MPUYMHBI MyTalil. MyTtarensble (akTopbl. 3aKOH FOMOJIOTHYECKHUX PSIIOB B HACJIEICTBEHHOMN
n3MenunBocty H. M. BaBunosa.

BuesinepHas HacneCTBEHHOCTh U M3MEHUMBOCTb.

I'enetnka uenmoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI TEHETHUKHU YEJIOBEKa:
TE€HEATOTHYECKUN,  ONM3HENOBBIM, IMTOTEHETHYECKUH, OHMOXMMHUYECKHH, MOJEKYISIPHO-
reHetudeckuii. COBpEMEHHOE OIpeeICHHe TeHOTHMA: TIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHUIHUPOBaHKWE, B ToM uucie ¢ nomompio [1IP-ananu3a. HacneacrBennbsie 3abosieBaHUS
YeJloBeKa: TeHHBbIE OOJe3HHW, OOJe3HM C HACIEACTBEHHOW IPEApacIoyiOKEHHOCTHIO,
XpoMocoMHBIe OosiesHu. ComaTH4ecKue M TeHepaTuBHbIe MyTanuu. CTBOJIOBBIE KIIETKH.
[Tpunnumer 310poBoro obpasa >KU3HU, TUATHOCTUKH, MTPOQPMIAKTUKA U JICUCHUS] TEHETHIECKUX
Oose3Heil. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBaHWE. 3HAUYCHHE MEIUIIMHCKOW TEeHETUKH B
MPeIOTBPAILEHUH U JICUEHUU TeHETHYEeCKNX 3a00JIeBaHUI YeloBeKa.

JdemoHcTpaumnu:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodeesn-
Pecosckuii, H. 1. BaBuios.

Tabauie! 1 cxembl: «MOHOTHOPUTHOE CKPEIIMBAHNE M €r0 LIUTOTeHEeTHYecKasi OCHOBAY,
«3aKOH pacUICIUICHUs] M €ro IUTOTCHETUYECKas OCHOBa», «3aKOH YHUCTOTBHl TaMeT»,
«durubpunnoe ckpemmBaHue», «llutonoruueckre OCHOBBI AUTHOPUIHOTO CKPELUIUBAHUSY,
«Mero3», «B3zanmoaeicTBre auiebHbIX T€HOBY, «['eHeTuueckue KapThl pACTEHUH, )KUBOTHBIX U
yenoBeka», «l'eHeTmka mnona», «3aKOHOMEPHOCTH HACJIEJOBAaHHUs, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uenoBeka U KHUBOTHBIX», «Buuel wusMenunBoctuy», «MoauduxaronHas
M3MEHUYUBOCTBY, «HacnenoBanue pesyc-gaxtopay», «l'eHeTnka rpymmn KpoBu», «MyTannoHHas
U3MEHYUBOCTB.

O6opynoBanue: MojeIH-amuIMKauu «MoHorubpuaHoe ckpeuuBanuey, «Hemnomnoe
JOMHHUpOBaHHe», «Jlurubpuanoe ckpeniuBanue», «llepekpéct XpoMocom», MHUKpPOCKON U
Mukpomnpenapat «Jpo3zoduna» (Hopma, myraruu GOpMbI KPbUIbEB U OKPACKU Tena), repbapuit
«I"OpOX MTOCEBHOMY.

JlaGopaTopHble H NPaKTH4YeCKHe PadoThI:

JlaboparopHas padota Ne 5. «3yuenue pe3yapTaToB MOHOTHOPHIHOTO U JUTHUOPHUIHOTO
CKpEIIMBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpOTIpEnapaTaxy».

Jlaboparopnas pabota Ne 6. «M3ydeHune MoauukainoHHOW U3MEHUYNBOCTH, TOCTPOCHHE
BApUALIMOHHOTO PsiJia U BApUALIMOHHON KPUBOW».

Jlaboparopnas pabota Ne 7. «AnHamu3z wmyrauuid y JApo30GUIBI HAa TOTOBBIX
MHKpOIpenaparax.

[IpakTuueckas pabota Ne 2. «CocTaBieHue 1 aHAJIU3 POJIOCIOBHBIX YETIOBEKaY.

Tema 7. Cesexkuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka M IpoOLECC. 3apoKJIEHUE CEIEKIUU U AoMecTukauusd. Yuenue H.
M. BaBuioBa 0 LEHTpax MPOMCXOXAECHUS M MHOT000pa3us KyJabTYpHBIX pacTeHuil. LleHTpsl
IIPOUCXOXKACHUS TOMAIIHUX )KUBOTHBIX. COPT, IOPO/1a, IITAMM.

CoBpeMeHHbIE METOJIbI CeJIeKIMU. MacCoBBI U MHAWBUIYAJIbHBIH OTOOPHI B CEIEKIHUU
pacteHuil u )kUBOTHBIX. OlleHKa dKCTephepa. BIM3KopoACTBEHHOE CKpEIIMBAHUE — WHOPHIMHT.



UYucras muaus. CKpellluBaHue YUCThIX JIUHUN. ['eteposuc, unu rudbpuanas cuna. HepoacrsenHoe
ckpemBanue — ayrOpuaunr. OtpanéHHas TtuOpuam3auus U e€ ycrnexu. VICKyCCTBEHHBIH
MyTareHe3 U IOJIyY€HUE NOJUIUIONAOB. JIOCTM)KEHMsI CENeKUUU pPACTEHUM, J>KUBOTHBIX M
MHUKpPOOPIraHHU3MOB.

buorexHonorus kak oTrpacib IPOU3BOJACTBA. l'€HHas HWHXKEHepus. OTallbl CO3JaHUs
pexomOunantHor JIHK wu TpancreHHeix opranm3moB. Knerounas wmxkeHepus. Kierounsie
KYJIbTYpbl. MUKPOKJIOHAJIbHOE pa3MHOKeHUE pacTeHuil. KiloHupoBaHUE BBICOKONPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHME M 3ThuYeckue mpodiembl. MO —
TeHETUYECKU MOU(PHUIIMPOBAHHBIC OPTaHU3MBI.

JleMoHCTpauuu:

Ioprpetsr: H. U. BaBunos, U. B. Muuypus, I'. /. Kapnieuenko, M. @. 1BaHoB.

Tabauie! 1 cxeMbl: KapTa «LleHTpbl IPOUCXOXKIEHNUS U MHOTOOOpa3usl KyJbTypHBIX PACTEHUI,

«[Topopl ToMaITHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas

rubpunmzamusn», «PadoTer akagemuka M. @. BanoBay, «llomurmnonaus», «OOBEKTHI

O6uoTexHonorun», «Kinetounsle KylnbTypbl U KIOHUPOBaHUE», «KOHCTpyHpOBaHHE U IEPEHOC

TE€HOB, XpPOMOCOM.

O6opynoBaHue: MYISDKU IJI0JIOB M KOPHEIUIOAOB JUKUX (OPM M KyJIbTYPHBIX COPTOB
pactenuit, repoapuii «CebCKOX035HCTBEHHBIC PACTCHHS.

JlabopaTopHble U NpaKkTHYecKue padoThbl:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTHXKEHUS CEJIEKLMU PACTeHUH U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO (epMy, COPTOMCHBITATENbHBIM y4acTOK, B TEIUIMYHOE
XO035CTBO, 1a00paTOPUIO arpOyHUBEPCUTETA WIM HAYYHOTO ILIEHTPA)».

11 KJIACC
Tema 1. DBoJIIOLIMOHHAA OHOJIOTH .

[Ipennochliky BO3HMKHOBEHHUS SBOJIIOIMOHHON TEOPHUHU. DBOJIOIMOHHAA TEOpUA U €€
MeCTO B OnoJioruy. BivsiHEE 3BOTIONMOHHON TEOPUH HA pa3BUTHE OMOJIOTUN U JPYTHX HAYK.

CeugerenbcTBa sBoJonuu. IlajgeoHToorMyeckye: I0CIIENOBATEILHOCTh ITOSBICHUS
BHJIOB B ITAJICOHTOJIOTHYECKOH JICTONHUCH, TIepexoHbIe (hopMbl. buoreorpadudeckue: CXoICTBO U
pasznuuue dhayH u GJIop MAaTEPUKOB U OCTPOBOB.

DOMOPHOIOTHYECKHE: CXOJCTBA M PA3IMYUsl SMOPHUOHOB PAa3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJOTHYHbBIC, PYAUMEHTApHBIC OpPraH#bl,
aTaBU3Mbl. MoOIEKynsIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHU3MOB HACIEJACTBEHHOCTH U
OCHOBHBIX METaO0IMYECKUX MYTEH Yy BCEX OPraHU3MOB.

OposorionHas teopuss Y. JlapeuHa. IIpeamnochlikd BO3HMKHOBEHHWS JapBUHU3MA.
JIBuokymue Cuiibl ABOMIONMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MPH
OTPAaHUYEHHOCTH PECYpCOB, HEOMNpelnenéHHas W3MEHYMBOCTb, OOphOa 3a CyIIeCTBOBAaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust sBosonnu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBontonud. [Tonmynsuus Kak eIMHALIA BUA U SBOJIIOLUH.

JBuxymue cuibl ((hakTOpbl) SBOJIONHMH BHIOB B MpUpoje. MyTallmOHHBIA TPOIECC U
KOMOWHATHBHAs M3MEHYUBOCTD. [[OMysSIIMOHHbIE BOIHEI U JIpeiid reHoB. M30msiius 1 MUrpars.

EctectBennsiit 0TOOp — HampaBistonuii (akrtop 3BoIOIUU. DOPMBI €CTECTBEHHOTO
otOopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pPe3yibTat 3BotoIuH. [Ipumeps npucnocobneHuit
y opranuzMoB. ApomMopho3bl U UAMOATANITAIINH.

Bun u BumooOpazoBanue. Kputepunm Buma. OcHOBHbIE (GOpPMBI BHA000PA30BAHMUS:
reorpaduueckoe, SKOJIOrHUECKOe.

MaxkposBomtorusi. @opMbl 3BoOMIONKK: (DUTIETHYECKAs, NUBEPreHTHAs, KOHBEPTeHTHas,
napajuiensHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxnaeHue  OT  HECHEUUATU3UPOBAHHBIX  MPEJKOB. [Iporpeccupyromas
cnenuanu3anus. AanTuBHas pajdalus.



JdemoHcTpaumnu:

Hoptpetst: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kopanesckuii, K. M. bap,
3. I'exkenb, @. Mromuiep, A. H. Cesepiios.

Tabmuiel u cxembl: «Pa3BuUTHE OpraHudeckoro Mupa Ha 3emiiey, «3apOobIIH
II03BOHOUHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl OOpbOBI 32 CYIIECTBOBaHMEY,
«EctecTBeHHBIE  0TOOP», «MHOTOOOpa3ue COpTOB pacTeHuit», «MHoroobpasue Mopoa
KUBOTHBIX», «ITomynsumy, «MyTtanmonHas U3MEHUYUBOCTHY, «ApoMopdo3bI»,
«Mmmoanantanuny», «OO0mas aereHepamus», «JBmwkymue cuibl sBosonuny, «Kapra-cxema
Mapupyra nyremectsus Y. Jlapsuna», «boprba 3a cymecrBoBanue», «lIpucrnocoOneHHOCTh
opranu3moBy, «[ eorpaduueckoe BUA000pa3oBaHUE», « IKOJIOTHUIECKOE BUI000pa30BAHUEY.

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3JIMUHBIMU TUIIAMU OKPACKH, HA0OP TUIOIOB U
ceMsiH, Kosuiekius «[IpuMepsl 3alUTHBIX TTPUCTIOCOOTICHUH Y )KUBOTHBIX», MOJieTh «OCHOBHBIE
HaIpaBJIEHUS SBOJIONUNY, 00BEMHAs MOIeNIb «CTpOEHUE TOJIOBHOTO MO3Ta TTIO3BOHOYHBIX).

buoreorpaduueckas kapra Mwupa, KoJuieKuus «DOpMBI COXPAHHOCTH MCKOTIAEMBIX
JKUBOTHBIX W pACTEHHUI», MOJENb anmukaius «[lepexkpéct XxpoMocomM», BIIaKHBIE Mpenaparhl
«Pa3Butne Hacexkomoro», «Pa3BuTue mArymku», Mukpomnpenapar «Jlpozoduia» (Hopma,
MyTaruu (OPMBbI KPBUTHEB U OKPACKH TENa).

JlabopaTopHble U NpaKkTHYecKue padoThbl:

JlabopaTtopnas padota Ne 1. «CpaBHeHHE BUIOB TI0 MOP(HOIOTHIECKOMY KPUTEPHUIO».

Jlabopatopnast pabora Ne 2. «Omnmcanwe TPUCTOCOOJICHHOCTH OpraHu3mMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3dHUKHOBeHHE U pa3BUTHE KU3HU Ha 3em.ie.

JloHay4Hble MpPEACTaBICHUS O 3apPOKACHUU KU3HU. HaydHble rMnoTe3pl BO3SHUKHOBEHHUS
KU3HU Ha 3emyie: aOMOoTeHe3 W TMaHCHepMus. XUMHUYecKas dSBOJIONHS. AOWOTCHHBIM CHHTE3
OpPraHMYECKUX BELIECTB U3 HEOPraHUYECKNUX. JKCIEPUMEHTAIBHOE OATBEPKICHNE XUMUYECKON
sBosronuu. HauansHbIe aTanbl Onosorudeckoit somonuu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpPaHHBIX CTPYKTYpP M BO3HHKHOBEHHE NpPOTOKJIETKU. [lepBble KIETKM M HX SBOJIOIUS.
@opMHPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PazBuTue xu3nu Ha 3emiie 1o 3paMm 1 nepuoaam. Karapxei. Apxeiickas 1 mpoTepo3oncKas
apsl. [lanmeo3otickast 3pa u e€ rmepuoapl: KeMOPUNUCKUHN, OpPJIOBUKCKUHN, CUITYPHUICKUN, IEBOHCKHH,
KaMEHHOYT'OJIbHBIHN, TEPMCKHUH.

Me3so3oiickas 3pa u €€ nepuo/ibl: TPUACOBBIHN, IOPCKUN, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ rnepuo/ipl: najaeoreHOBbIN, HEOT€HOBBIM, AHTPOIOTEHOBBIM.

XapakTepucTuKa KIMMaTa M T'eOJOTMUECKHX MporeccoB. OCHOBHBIE 3Tallbl HBOJIFOLUN
PaCTUTENBHOTO U )KUBOTHOTO MUpa. ApoMopo3bl y pacTeHH U KUBOTHBIX. [losiBeHue, pacuBeT
Y BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCcKOro MUpa Kak OTpa)k€Hue 3BOJOLNU. OCHOBHBIE CUCTEMATUYECKHE
TPYIIIBl OPraHU3MOB.

OBOJIIOIIMSL  YeJIOBEeKa. AHTpOIOJIOTHSl Kak Hayka. Pa3BuTue npencraBlieHUM O
MIPOUCXOKACHUM YelloBeka. MeTo1bl n3ydeHus: auTpornorenesa. CxoAcTBa U pa3inyus YelOBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHNUE YETOBEKa.

JBuxymue cuibl  (dakTopbl) aHTpororeHe3a. HacnmeacTBeHHass HM3MEHYHMBOCTh U
ecTecTBeHHbIN 0TOOP. OOIIEeCTBEHHBIN 00pa3 )KU3HHU, U3TOTOBJICHUE OPYAUNA TPY/Aa, MBILIUICHUE,
peub.

OCHOBHBIE CTaUU W BETBU SBOJIOLMU YEJIOBEKA: aBCTPAJONMUTEKH, YeIOBEK yMEbIil,
UYenosek npsamoxondamuii, YemoBek HeaHaepranbCkui, YemoBek pasymHbid. Haxonku
MCKOIIA€MBIX OCTaTKOB, BpeMsl CYIIECTBOBAHHUS, 00IACTh PACIPOCTPAHEHHs], 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYAUSL.

UYenoseueckne pacbl. OCHOBHBIC OOJBIINE pachl: €BpOIeonIHas (€BpazuiicKas), HETpo-
aBcTpanmouaHas  (dKBaTOpHalbHAas), MOHIOJIOMIHAS  (a3MaTCKO-aMepHKaHCKas).  YepTsl
MIPUCIIOCOOIEHHOCTH MPEACTABUTENICH YEIOBEYECKHX PacC K YCIIOBUSM CYIIECTBOBaHUS. ENUHCTBO
yenoBedeckux pac. Kputuka pacusma.

JdemoHcTpaumnu:



Hoptpetst: @. Penu, JI. [Tactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y. JlapBun.

Tabnuuet 1 cxembl: «Bo3HukHOBeHNEe COTHEUHOW CUCTEMBI», «Pa3BUTHE OPraHUYecKoOTOo
Mupay, «PactutenbHas kieTka», «KuoTHas kierkay, «lIpokapuoThueckasi KIETKay,
«CoBpeMeHHasi CUCTEMa OPraHU4yecKoro Mupay», «CpaBHEHHE aHATOMUYECKMX YEpPT CTPOCHUS
YeJloBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJOTHYECKUX HAXOIO0K
MPEIKOB COBPEMEHHOIO 4eloBeKa», «/[peBHelmue moan», «/peBHue moam», «llepsbie
COBPEMEHHBIE JIION», «UenoBeuecKre pachl».

Oo6opynoBanue: Myasoku «lIpoucxoxneHue uyenoBeka» (OHOCTBI aBCTPAJIONUTEKA,
MUTEKaHTPOIla, HEaHJepTaiblla, KPOMAHbOHIA), CJIENKHU WM U300paKeHUs] KaMEHHBIX Opyauil
MEePBOOBITHOTO 4YeTOBeKa (KaMHH-YOIIIEPHI, pyOuia, ckpebiia), reoOXpOoHOJIOTHYECKas: Tabuia,
KoJuIeKIus «POpMbl COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHII.

JlabopaTopHble M NpaKTHYeCKHe PadoThI:

[Tpaktuueckas padota Ne 1. «/3yueHne UCKOTIaeMbIX OCTATKOB PACTEHHI U )KUBOTHBIX B

KOJUIEKIIMSIX).

DKcKypcus «IBOJIIOLNS OPraHUYECKOr0 MUpPa Ha 3emiie» (B €CTECTBEHHO-HAYyYHBIH WU
KpaeBeIUECKUI My3eil).

Tema 3. Opranu3Mbl U OKpy:KaIiasi cpeaa.

DKoJiorTusl KaK Hayka. 3aJaud M pasfesbl SKOJOTrhu. MeToabl HKOJIOTHMYECKUX
UccleI0BaHUM. DKOJIOTHYECKOe MUPOBO33PEHNE COBPEMEHHOTO UeI0BEKa.

Cpenpl  oOuTaHMs  OpPraHM3MOB:  BOJHAs, HAa3eMHO-BO3IyIIHas,  MOYBEHHad,
BHYTPHOpPTaHU3MEHHAsI.

Oxosornueckue (axtopel. Kmaccudukanmsi sxogorndeckux (PakTopoB: aOMOTHUYECKHE,
OuoTHYeCcKre U aHTponoreHHsie. JlelicTBre IKOIOTHYECKHX (PaKTOPOB HA OPraHU3MBI.

Abunotuueckue  (QaxkTOpel:  CBET, TeMIeparypa, BiIaKHOCTb. DoTonepuoausm.
[IpucnocobaeHunst opraHu3MoB K AecTBHIO a0noTndyeckux Gakropos. buonoruueckrue puTMel.

buotnueckne QakTopel. Buapl OHOTHYECKMX  B3aWMOJCHCTBHI: KOHKYPEHITUA,
XHUIHUYECTBO, cUMOMO03 U ero ¢opmsl. [lapazutusMm, koomepaius, MyTyaau3M, KOMMEHCATU3M
(KBapTHpaHCTBO, HaxJIeOHWYECTBO). AMEHCaIu3M, HeUTpanu3M. 3HauYeHUE OHOTHYECKUX
B3aUMO/ICHCTBUI 1715 CYIIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKU monysauuu. OCHOBHBIE IOKa3aTeNId MOIMYJIALMU:
YUCJIEHHOCTb, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MNPUPOCT, Murpamus. J[uHamuka
YUCJICHHOCTH IOMYJISLUU U €€ peryisiusl.

JdemoncTpaumnu:

Hoprpetsl: A. I'ymGonpar, K. ®. Pynwe, 3. ['ekkens.

Tabauiel u cxembl: kapta «IIpupoaabie 30HbI 3eMinn», «Cpebl 0OUTaHUS OPTaHU3MOBY,
«Doronepuoauzmy, «llonmymauun», «3aKOHOMEPHOCTH pOCTAa YHUCICHHOCTH MOILYJISLIUU
unpy3opun-Tydenpkny, «llumessie nenm».

JlaGopaTopHble H NPaKTH4YeCKHe PadOThI:

Jlaboparopnas padota Ne 3. «Mopdosioruyeckue 0cCOOEHHOCTH PACTEHHUI U3 pa3HBIX MECT
oOUTaHUDY.

JlaboparopHas paboTa Ne 4. «BrnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

IIpaktuyeckas padora Ne 2. «ITocuéT MIOTHOCTH MOMYALUI pa3HBbIX BUJIOB PACTEHUI».

Tema 4. Coo01ecTBa ¥ YKOJOTHYeCKHe CHCTEMBbI.

CoobmectBO  opraHu3mMoB —  Ouoneno3. CTpykTypel — OHOlLieHO3a:  BHJIOBas,
NPOCTPAaHCTBEHHAs, Tpohuueckas (numieBas). Buapl-nomunanTer. CBsi3u B OHOIIEHO3E.

DKojoruueckue cucTeMsl (3kocuctemsl). lloHATHe 00 3KOCHCTeMEe M OHOTEoIeHO3e.
@OyHKINOHANBHBIE KOMIIOHEHTHI OKOCHUCTEMBI: IPOAYLEHTHI, KOHCYMEHTBI, pEIyLCHTHI.
KpyroBopoT BemiecTB M TMOTOK JHEPrHH B JKOCHCTeMe. Tpoduueckue (IMHUIIEBBIE) YPOBHH
skocucteMbl. [lumessie memu W cetdn. OCHOBHBIE TIIOKa3aTelM O3KOCHCTEMBI: Omomacca,
NPOAYKIUS. DKOJOTUYECKHE IHPAaMUABL: TPOIYKIMH, YUCICHHOCTH, Ouomaccel. CBoHcCTBa
9KOCUCTEM: YCTOMUYUBOCTb, CAMOPEryanus, pazsurue. Cykueccus.



[Ipupoanble 3KOCUCTEMBI. DKOCHCTEMBI 03Ep M pPEK. DKOCHCTEMA XBOMHOIO WIIU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMBI. Y pOo3KocucTeMbl. buosornueckoe u
X034 CTBEHHOE 3HAUCHHE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

Bbuopaznoobpazue kak Gpakrop ycTOWIMBOCTH KocucTeM. CoxpaHeHHe OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panunsl, coctaB U CTpykTypa Omocdeps.
XKusoe BemectBo u ero ¢ynkuuu. OcobeHHocTH OMocdepsl Kak II0OaTbHON KOCHCTEMBI.
JluHamugeckoe paBHOBECUE M 0OpaTHas CBsI3b B Orocdepe.

KpyroBopoTs! BemecTB 1 OMOTCOXMMHUYECKHE LUKIBI JIEMEHTOB (yriiepoia, a3oTa).
3oHanpHOCTH OHOchepsl. OCHOBHBIEC OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emiu. AHTpOTIOTeHHbIE M3MeHeHus B ouocdepe. ['nodanpHbIe
9KOJIOTMYECKUE MTPOOIIEMBI.

CocymectBoBanue mpupoabl U yenoBedecTBa. CoxpaneHne 6Mopa3HOOOpa3us Kak OCHOBA
ycroitunBocTr 6uocdepsl. OCHOBa palMOHAIBFHOTO YIPABJICHUS MPUPOJHBIME PECYpCaMH U UX
UCIoJib30BaHue. JlOCTHKEHNs OMOJIOTHH U OXpaHa MPUPOIbL.

JdemoHncTpaumnu:

IMoprpetsr: A. JIxk. Tencin, B. H. Cykaués, B. U. Bepnaackwii.

Tabmuie! u cxembl: «[lumessie nenuy, «buoreHos: coctaB u cTpykTypay, «IIpupoansie
coobmiectBay, «llemm mmTaHuWs», «OKoJOrMUeckas mmpamunay, «buochepa um yemopex»,
«3IKocUCTEMA IIUPOKOIMCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOTO Jiecay, «buoneHo3 BogoéMay,
«ArponeHo3», «lIpumepHbIe aHTPONOTEHHBIE BO3ACUCTBUS Ha TMpUpPOAY», «BaxHueiimme
WCTOYHHUKH 3arpsi3HEHHs] BO3[yXa W TPYHTOBBIX Bom», «lloyBa — BaskHEHIIash COCTaBIISIONIAS
onochepp», «Daktopbl  Aerpaganuu  mouBy», «llapHUKOBBIE  AddexT», «DakTOpHI
PaaoaKTUBHOTO 3arpsi3HeHust onocdepnr», «O0mas ctpykrypa ouochepni», «Pacnpoctpanenue
KU3HU B Onocdepe», «O30HOBBINA 3kpaH Onocheprb», «KpyroBopoT yriaepoma B OGmocdepe»,
«KpyroBopoT azora B mpupoze».

O0opynoBaHue: MOIEIb-AIIIIIAKAIHS «Tunuanere OHOILIEHO3BIY, repOapuit
«PactutenpHbple  cooOmiecTBay, KoJuiekuumu — «buomenos», «BpeauTtenn — BakHEHIIHX
CEJIbCKOXO3SUCTBEHHBIX ~ KYIbTYp», TIepOapud U KOJUIGKIUU PACTEHUH U IKUBOTHBIX,
MIpUHAUISKAIIUE K Pa3HBIM IKOJIOTUYECKUM TpyIiaM oaHoro Buaa, Kpacnas kuura Poccuiickoit
Odenepannu, U300paxeHnst OXpaHIEMbIX BUIOB PACTEHUN U KUBOTHBIX.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA INIPOI'PAMMBI 110
BHOJIOI'NMN HA BA30BOM YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUA

Cornacho ®I'OC COO, ycraHaBiauBarOTCi TpeOOBaHMS K pe3yJbTaTaM OCBOEHHUS
00yyJarouMuCs MPOrpaMM CpeHero oouero oOpa3oBaHus: JIMYHOCTHBIM, METAIIPEMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKType NMYHOCTHBIX pE3ylIbTaTOB OCBOEHHUsA mpeaMera «bHoorus» BblIEICHBI
CIIEAYIOIIME  COCTAaBIISIONIME: OCO3HAHUME OOYYaIOMIMMMCA  POCCHMCKON  Ipa)JIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTU K CaMOPA3BUTHUIO, CAMOCTOSATEIBHOCTH U CaMOOIPEIEICHUIO,
HaJIMYMEe MOTHBAlMM K OOYy4eHUIO OHOJIOTHH, LIEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXJICHUH JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUUYECKHX TPAJULIMNA pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YJarOIIUXCsl pyKOBOJICTBOBAThCS B CBOECH
JEeATeIbHOCTH IEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMM, MPUCYIIMMU CHCTEME OMOJIOTHYECKOTO
00pa3oBaHus, HATMYUE IKOJOTHUECKOTO NMPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
JKU3HECHHBIC I1JIAHBI.

JIM4YHOCTHBIE PE3YJIbTAThl OCBOCHUSA IpeaMera «bHoJIoTHs» JOCTUTaroTCs B €IUHCTBE
y4eOHOI 1M BOCHUTATEIbHOM JESITeIbHOCTH B COOTBETCTBUH C TPAJAUIIMOHHBIMU POCCUHCKUMHU
CONUOKYJIBTYPHBIMU, UCTOPUUCCKUMU U NYXOBHO-HPABCTBCHHBIMU HCHHOCTAMM, IMPUHATBIMUA B
OGH.IGCTBC npaBuJiaMHM W HOpMaMHu IMOBCACHHUA U CHOCO6CTBYIOT nponeccaM CaMOIIO3HAHM,



CaMOBOCITUTAHUSA M CaMOPa3BUTHs, PA3BUTHUsSI BHYTPEHHEH IMO3UIMU JUYHOCTU, MATPUOTU3MA,
YBOXKEHUSI K 3aKOHY W IMPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJICHHIO, B3aUMHOTO
YBOKCHUS, OEpPEe)KHOTO  OTHONICHHWS K  KyJbTypHOMY  HACICIUI0O W TPATUIHUAM
MHOTOHALIMOHAJIBHOrO Hapoaa Pocculickoit @enepanuu, Npupoie U OKPYKaroIIEH cpeae.

JIM9HOCTHBIE PE3yIbTATHl OCBOCHUS YUeOHOTO mpeaMeTa « bHoorus JOHKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsl PYKOBOACTBOBATHCS CPOPMHUPOBAHHOM BHYTPECHHEH
MO3UIIMEH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX OpPHEHTAIMi, TO3UTHUBHBIX BHYTPEHHHUX
yOKICHHUI, COOTBETCTBYIOIIUX TPAIAWIIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIecTBa,
paciMpeHre >KM3HEHHOTO OIBbITa M OIbITA ACSITEIBHOCTA B IPOIIECCE peau3allii OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIHLHOM JIEATEILHOCTH, B TOM YUCJIE B YaCTHU:

1) rpaIaHCKOro BOCIUTAHMS:

- chOPMHPOBAHHOCTh TPAKIAHCKOW TO3WIMUM OOYyJaroOIIerocsi KaK aKTUBHOTO U
OTBETCTBEHHOTO 4YJIeHa POCCUHCKOTO 00IEeCTBA;

- OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpPaB M OOS3aHHOCTEW, yBAXKEHHE 3aKOHA U
MPaBOMOPSIIKA;

- TOTOBHOCTh K COBMECTHOM TBOPUECKOM JESATEIbHOCTH MPU CO3JaHUU YUeOHBIX
MPOEKTOB, PEIICHMH YYEOHBIX U TI03HABATENBHBIX 3a/1ay, BBHITIOJHEHUH OWOJOTHYECKUX
IKCIIEPUMEHTOB;

- CIIOCOOHOCTH OMIPENETSATh COOCTBEHHYIO TO3HUIIMI0O 110 OTHOIICHUIO K SIBJICHHUSIM
COBPEMEHHOM JKM3HU U OOBSICHATH €€,

- yYMEHHE YYUTHIBaTh B CBOMX JICUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMH YOCKJICHUSMH, KYTbTYPHBIMU IEHHOCTSIMU U COLMAIIbHBIM
TTOJIOKEHUEM;

- TOTOBHOCTh K COTPYIHUYECTBY B IpPOIIECCE COBMECTHOIO BBIMOJHEHUS Y4YEOHBIX,
MO3HABATEIbHBIX M HCCIENOBATENIbCKUX 3a/lad, YBAKUTEIHHOIO OTHOIIEHUS K MHEHUIO
OTIOHEHTOB NMPH 00CYXIEHUU CIIOPHBIX BOIMPOCOB OMOJOTHYECKOT0 COAECP KAHMUS,

- TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM NESTENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

- c(hOpMHUPOBAHHOCTh POCCUHCKOW T'pPaKIAHCKOW HMACHTHYHOCTH, TATPHOTHU3MA,
YBaXEHHUsI K CBOEMY Hapojy, 4yBCTBAa OTBETCTBEHHOCTU mepes PonauHoil, ropmoctu 3a cBoi
Kpa#i, cBoto PonuHy, CBOM SI3bIK M KyJIbTYpy, IPOIUIOE W HACTOSIIEe MHOTOHAIMOHAIBLHOTO
Hapoja Poccuu;

- ICHHOCTHOE OTHOILIEHHWE K TMPUPOJHOMY HACIEAMI0 W MNaMSATHUKAM IPUPO/IBI,
noctuxkeHusiM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

- CIOCOOHOCTH OIEHUBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE
OMOJIOTHH, MOHUMAaHHSI 3HAYeHUs OMOJIOTUY B IO3HAHUH 3aKOHOB MTPUPO/IbI, B )KU3HH YEJIOBEKA U
COBPEMEHHOTO 00IIeCTBa;

- wuaedHas YOeXIEHHOCTb, TOTOBHOCTh K CHykeHHI0 u 3amute OtedecTsa,
OTBETCTBEHHOCTh3a €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMUSI:

- 0CO3HAHUE JyXOBHBIX IIEHHOCTEH POCCUICKOTO HAPO/Ia;

- cOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO MOBEICHUS;

- CTIOCOOHOCTD OILIEHHWBATh CUTYAIUIO U TIPUHUMATh OCO3HAHHbBIE PEIICHHUS,
OpUEHTHPYSIChbHA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- 0CO3HAHUE JTUYHOTO BKJI/Ia B IOCTPOEHUE YCTOWYMBOTO OYIYyIIETO;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOUM pOJMTENSIM, CO3JAHUI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO MPUHATHUS IIEHHOCTEN CEMEWHOM KU3HU B COOTBETCTBUU C TPAAULIMSIMHU HApOJIOB
Poccuu;

4) 3¢TEeTHYECKOro BOCIIMTAHMS:

- 3CTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOILIECHUI;

- IOHUMaHUE SMOLIUOHAIBLHOTO BO3JAEHCTBUS AKUBOM IPUPOIBI U €€ LICHHOCTH;



- TOTOBHOCTh K CaMOBBIPQXKEHHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE IPOSBIISTH
KauyecTBa TBOPYECKOW JIMUHOCTH;

5) ¢pusnyeckoro  BocnHTaHHMs, (OPMUPOBAHUS  KYJBTYPbl  3/I0POBbSI W
IMOLMOHAJIBHOI0 0JIArONoJIyYHus:

- TOHMMaHHME M peaTu3alus 3J0pOBOTO W Oe3omacHoro obpasza KHU3HH (310pOBOE
MUTAaHNE, COOMIOACHNE TUTHEHUYECKUX MPABHI M HOPM, COATAaHCUPOBAHHBIA PEKUM 3aHATUH U
OTIBIXA, PETYNApHast (pU3HUEcKasi aKTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PU3MUYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

- INOHMMAHHUE LIEHHOCTHU MPaBUJ HHAMBHUIYAJBHOTO M KOJUIEKTMBHOIO O€30I1acHOIO
MIOBE/ICHUS B CUTYalLlUsAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIOJIEH;

- OCO3HaHHUE MOCIEACTBUM M HENPUATUS BPEIAHBIX NMPUBBIUEK (YHIOTPEOIEHUS AIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

6) TPyA0BOr0 BOCIIMTAHHUSI:

- TOTOBHOCTb K TPY/y, OCO3HaHHE [IEHHOCTH MAacTepCTBa, TPYA0I00uE;

- TOTOBHOCTh K AKTHUBHOW JESATEIbHOCTH TEXHOJIOTMYECKOM W  COIMaJbHOMU
HaIpaBJIEHHOCTH, CHOCOOHOCTh MHHUIIMMPOBATh, IMJIAHMPOBATh M CAMOCTOSITEIBHO BBIMOIHSATH
TaKyIO JIeSITeIbHOCTD;

- UHTEpPEC K pazNuyHbIM chepam npodeccrnoHaNbHON AesITeNbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIN BEIOOD OyyIei mpodeccuu U peaTn30BbIBaTH COOCTBEHHBIC KU3HCHHBIC TUTAHBI

- TOTOBHOCTb U CIMIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO Ha MPOTSXKEHUH BCel
KU3HU;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUS:

- DKOJIOTUYECKH IeJeco00pa3Hoe OTHOILIEHHE K MPUPOJAE KaK HMCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

- MOBBIIICHHE YPOBHS 3KOJOTMYECKON KYIbTYPbl: MPUOOpPETEHHE OMbITa IUIAHUPOBAHUS
MTOCTYIIKOB ¥ OLIEHKH WX BO3MOXHBIX MOCJEICTBUH ISl OKpY>KaIOLIei Cpebl;

- 0CO3HaHUE TJI00aTbHOIO XapaKTepa AKOJIOTHUECKUX MPOOJIeM U MyTed X pelIeHUs; -

CIOCOOHOCTH UCHOJB30BaTh MPHUOOpETaeMble MPU U3yYEHUN OMOJIOTUHU 3HAHUS U YMEHUS
MpU pEelIeHHH NpoOsieM, CBSI3aHHBIX C PaIlMOHAIBHBIM IPUPOJIONOIL30BaHIEM (COOIIOACHNE
MpaBWJI TOBEACHUS B NIPUPOJE, HAMPABICHHBIX HA COXpPAaHEHHE PABHOBECHUS B IKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, OHOChEpHI);

- aKTUBHOE HETpHATHE ACWCTBUI, MPUHOCSIIUX BpEA OKpYKarolled MpUpOIHOM cpere,
YMEHHE MPOTHO3UPOBATh HEOIATOMPUATHBIE SKOJIOTHYECKHE MOCIEACTBUSA MPEANPUHUMACMbBIX
JEMCTBUI U NMPEIOTBPAILATh UX;

- HaJM4ue Pa3BUTOTO 3KOJOTHYECKOTO MBIIUICHUS, IKOJOTUYECKOW KYJIbTYphI, OMbITA
JeSITEIbHOCTH 9KOJIOTUYECKON HApaBIECHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS UMH B
M03HABATEIbHONM, KOMMYHUKATUBHOM U COLIMANLHOM MPAKTHKE, TOTOBHOCTH K yYacTHIO B
MPAKTUYECKON JeSITeNbHOCTH SKOJIOTMYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHUSI:

- c(OpPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM H OOIECTBEHHOM MpaKTUKU, OCHOBAHHOTO Ha JUAJIOTe KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

- COBEpIIECHCTBOBAHMWE S3BIKOBOM W  UWTATEIbCKOM KyJIbTYphl KaK CpEICTBa
B3aUMOJICHCTBUAMEXK Y JIOAbMU U IO3HAHUS MUDA;

- NOHMMaHMe crneuupUKU OMOJOTMH KakK HayKd, OCO3HaHUs €€ poju B (OPMHPOBAHUU
palMOHAIBFHOIO HAYYHOTI'O MBIIIJICHUS, CO3/JAaHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpyXalolieM
MHUpE Kak O €IUHCTBE IPUPOJbI, 4YeJOBeKa M oOllecTBa, B MO3HAHUU IPHUPOTHBIX
3aKOHOMEPHOCTEN U pelIeHrH MpoOIeM COXpaHEHHsI TPUPOTHOTO PABHOBECHS;

- yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHH U1 COBPEMEHHON UBUIIN3ALUU: 00eCTIeueHUs
HOBOT'O YPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCHEKTHBHBIX OMOTEXHOJOTHMH, CIIOCOOHBIX
pemaTh pecypcHble IpoOJIeMbl pa3BUTHS YEIOBEUYECTBA, MOUCKA MyTeH BBIXOAA U3 TI00ATBHBIX
HKOJIOTHYECKUX Mpo0IeM 1 obecrieueHus epexoia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
UCTOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HHU;

- 3aMHTEPECOBAHHOCTh B TIOJIYYE€HHHM OHOJOIMYECKMX 3HAHMHA B LENAX IOBBILIICHUS
oOriel KynbTypbl, €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIIMOHAIBHOM
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoit mpu U3y4eHnu OUOJIOTHH;



- INOHUMAHHUC CYHIHOCTU MCTOJOB IMO3HAHHA, HUCIIOJIb3YCMbIX B CCTCCTBCHHBIX HAYKaX,
CMOCOOHOCTH HCHOJIB30BATh TIOJIydaeMble 3HAHUS JUIA aHajdu3a W OOBSCHEHUS SIBICHUI
OKPYKAIOIIEr0 MHUpa W MPOUCXOIAIIMX B HEM H3MCHECHHI, YMEHHE JellaTh OO0OCHOBaHHBIC
3aK/IFOYCHUA Ha OCHOBC HAYYHbIX (l)aKTOB U HUMCIOIIUXCA JaHHBIX C HLCJIbIH IOJYUYCHUS
AOCTOBCPHBIX BBIBOAOB;

- CIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIB30BATh OMOJIOTHYECKHUE 3HAHUS Ul PEIICHUS
HpO6JI€M B PCAJIbHBIX JKMU3HCHHBIX CUTYyaAllUAX;

- OCO3HaHHUE [IEHHOCTH HAYYHOMU JESATEIbHOCTH, TOTOBHOCTbH OCYIIECTBIISATh IPOEKTHYIO U
HCCIIEN0BATENBCKYIO NEATEIbHOCTD NHANBUAYAIIBHO U B TPYIIIIE;

- TOTOBHOCTb M CHOCOOHOCTh K HENPEPHIBHOMY OOPAa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJTYYCHHUIO HOBBIX 3HaHUHA 1O OWOJIOTMM B COOTBETCTBUM C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ylbTaThl OCBOEHHUS y4eOHOro npeamera «buosiorus» BKIHOYAOT:
3HaYUMBble JUISI  (OPMHUPOBAHUS MHUPOBO33pEHHUS  OOy4AIOMIMXCA  MEXAUCLHUIIIIMHAPHBIE
(MexnpeMeTHbIE) OOLIeHAYYHbIE TOHITHS, OTPaKaIOIINE LET0CTHOCTh HAyYHOM KapTHHBI MHpa
U crienn(rKy MEeTOJ0B MO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs,
SIBJIIGHUE, MPOLIECC, CHUCTEMa, Hay4HbIH (aKT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIEeOBaHUE, HaONIOJIEHUEe, U3MEpPEeHHUEe, IKCIEPUMEHT U JPYruX), YHHBEpCAIbHbIE
yueOHbIe JIeHCTBUS (IIO3HaBaTeNlbHbIE, KOMMYHUKATUBHbBIE, PETYISATHUBHBIE), 00ECIeunBaOIINe
dbopmupoBanre (PyHKIIMOHATLHON TPAMOTHOCTA M COITMATBHOM KOMIIETEHIIMUA OOy4YaromuXcs,
CIOCOOHOCTh oOyyJaromuxcs UCIOJIb30BATh OCBOEHHbIE MEXTUCLUIUIMHAPHBIE,
MHUPOBO33PDEHUYECKHE 3HAaHUS M YHUBEpCalbHble YdeOHbIE [EHCTBMS B IIO3HABATENBHOM U
COIMAJIBHOW MPAKTHUKE.

MeranpeqMeTHble pe3yJbTaThl OCBOEHUS NPOrpaMMbI CpPEeJHETO OOIIero o0pa3oBaHMs
JOJKHBI OTPaXKaTh:

OBJIaIIEHI/Ie YHUBEPCAJIbHBIMHA y‘lCﬁHLIMI/I N03HABATEJbLHBIMHY A€l CTBUSIMH

1) 6a3oBbIe JIOrHYecKHe AeCTBHUS:

- CaMOCTOSITENHHO (OPMYJIMPOBATh W AKTyaJIU3UPOBaTh MPoOJIEMy, paccMarpuBaTh €€
BCECTOPOHHE;

- HCIONB30BaTh INPH OCBOCHUW 3HAHWK NPUEMBI JIOTHUECKOTO MBIIUICHHS (aHaIM3a,
CUHTE3a, CpaBHEHMS, Kiaccudukanuu, 0O00OIICHHS), PACKPBIBATh CMBICI OHOJOTHYECKUX
MOHATHH (BBLACTATH UX XapaKTepHbIEC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTHUMH MOHATHSIMH);

- ONpEeNeNATh e JCATEIBHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUU HMX JTOCTHIKEHUS,
COOTHOCHUTH PE3YIbTAThI ACATEIHLHOCTHU C TOCTABICHHBIMU IIEIISIMU;

- HUCIIOJIb30BaTh OMOJIOTMYECKUE TMOHATHSA JJIsi OOBSICHCHHUS (DAKTOB W SIBJICHUHN KUBOK
MIPUPO/IBI;

- CTpOUTH JIOTHUECKHUE pACCyXACHUS (MHIYKTHUBHBIC, NIEAYKTUBHBIE, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUSI B pacCCMATPUBAEMBIX SIBICHHSX, (POPMYIUPOBATH
BBIBOJIBI U 3aKJIFOUCHUS;

- IPUMEHSATh CXEMHO-MO/IETIbHBIE CPEJICTBA JJIsl IPEJCTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHWI B M3y4aeMBIX OMOJNOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUYUI Pa3HOrO poja,
BBISIBIICHHBIX B PA3TUYHBIX HH()OPMALMOHHBIX HCTOYHHKAX;

- pa3pabaTbiBaTh IUTAH peIIEHUS MpoOIeMbl € YyYETOM aHaIM3a HMEIOIIUXCS
MaTepuaibHbIXH HEMATePUATIbHBIX PECYPCOB;

- BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISIM,
OLIEHUBATh PUCKHU MOCIEACTBUIN ACSITEIBHOCTH;

- KOOPJAMHUPOBATH W BBHIMOJHATH PadOTy B YCIOBHUSX pPEaTbHOTO, BUPTYAIBHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

- pa3BHBaTh KPEATHBHOE MBIILJICHUE MIPU PEIICHUN )KHU3HEHHBIX MPOOIEM.



2) 6a30BbIe HCCIEI0BATEIHLCKHE TefiCTBUS:

- BIQJETh HAaBBIKAMH Yy4eOHO-HMCCIEIOBATEIbCKOH M MPOCKTHOH JIESATEIHHOCTH,
HaBBIKAMU pa3perieHust mpo0ieM, ClioCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY MOUCKY
METO/IOB PELICHHUs IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHbIX METOJ0B [IO3HAHUS;

- HCIIOJB30BaTh PA3JIUYHBIC BUJBI JCATEIBHOCTH IO IOJIYYEHUIO HOBOI'O 3HAHUSA, €0
MHTEPIPETAINH, TPEOOPa3OBAaHUIO M NMPUMEHEHHIO B YUEOHBIX CUTYalMsX, B TOM YHWCIE TpPU
CO3JaHUU YYEOHBIX U COLMAIIbHBIX IPOEKTOB;

- opMupOBaTH HAYYHBIN THUIT MBIIIICHHS, BIAJCTh HAYIHON TEPMHUHOJIOTHEH,
KIIFOUEBBIMUIIOHSTUSMU U METOIaMU;

- CTaBUTHh U (HOPMYITHPOBATH COOCTBEHHBIEC 33Jaul B 00pa30BATEIBHOMN JEATEIHHOCTH H
KU3HEHHBIX CUTYaIUsX;

- BBISBJISATH INPUYMHHO-CJIIEJCTBEHHBIE CBSA3M U aKTyaJlM3UpPOBaTh 3a/]ayy, BBIIBUTATb
TUIIOTE3Y €€ PELICHMs], HAXOAUTh apIyMEHTHI JUIs J0OKa3aTeIbCTBA CBOMX YTBEPKICHNUMN, 3a/1aBaTh
napaMeTpbl U KPUTEPUN PELICHHUS;

- QHAIM3UPOBATh MOJIYYEHHBIE B XOJI€ PELICHHUs 3a/1a4 Pe3yiIbTaThl, KPUTHUECKH
OLICHUBATH UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBUSIX;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

- OCYILECTBJIATH lI€JICHANPaBICHHbIN MOUCK MEPEHOca CPEJICTB U CIOCOOOB JIEHCTBUS B
npoheCcCHOHANTBHYIO CPEy;

- yMeThb T[EPEHOCHUTh 3HAHUS B T[IO3HABATEIbHYIO U IMpaKTUYEeCKylo o0nactu
KU3HEAEITEIBHOCTH;

- YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX IPEIMETHBIX 00acTei;

- BBIJIBUraThb HOBBIC MJIEW, IIPEUIaraTh OPUIMHAIBHBIC NOAXOJbl U PELICHMS, CTABUTH
po0JIeMBl U 3a/1a4H, JOIYCKAIOINe AIbTEPHATUBHbIE PELLICHMS.

3) padora ¢ uHpopmaIHeii:

- OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX HHPOpMAIHH (TEKCTE y4eOHOTO Mocoows,
HAYYHO-TIOMYJISIPHOM JTUTEpaType, OMOJIOTUIECKUX CIOBAPSX U CHPABOYHUKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WH(OOPMAIMIO PA3IUYHBIX BUIAOB H (HOpPM
MPEJCTaBICHUS, KPUTUICCKH OIICHUBATH € JIOCTOBEPHOCTh M HEIPOTUBOPECYHBOCTb;

- (opMynHupoBaTh 3ampOChl U MPHUMEHATh PA3JIMUYHBIC METOJbI TPU IMOWCKE U OTOOpE
ouosornyeckoit nH(GopMaIyu, HeOOX0IMMOH JIJISl BRITIOJTHEHUST YYeOHBIX 33/1a4;

- MPUOOpETaTh OMBIT HCIOJIb30BaHMS MH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHHA,
COBEpILIEHCTBOBATh KYJIBTYPY aKTHBHOTO MCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CHCTEM;

- CaMOCTOSITEIbHO BBIOMpATh ONTUMAIIbHYIO (HOPMY MPEACTABICHHS OHOJOTHYECKON
uHpopmanuu (cxemsl, rpaduku, quarpamMmbl, TaOIHUIBI, PUCYHKH U IPYTOe€);

- KCIOJIb30BaTh HAYYHBIM SI3bIK B KAUECTBE CPEICTBA NMpH paboTe C OMOJOTHYECKOU
uHpOpMaIMeH: TPUMEHITh XUMHUYECKHE, (U3NUYCCKUE U MATEMaTHUYECKUE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKJIATYpPYy, HCIOJb30BaTh M MPEOOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUECKHE CPEIICTBA HATJISIHOCTH;

- BJIQJICTh HABBIKAMU PACIO3HABAHUS W 3alIUThl WHPOpPMANUU, HHGOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OB.TIa)IEHI/le YHuBEpCAJIbHBIMA KOMMYHHUKATHUBHBIMUA JeHCTBUSIMMU:

1) o6enue:

- OCYIIECTBJIATh KOMMYHHKAIMM BO BCeX cdepax >KHM3HM, aKTHMBHO YYacTBOBATh B
JIMAIIOTe WM JMCKYCCHH TI0 CYIIECTBY OOCYKIAaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI,
BBICKa3bIBaTh CYKJEHHS OTHOCHTEIBHO BBINOJIHEHUS TIpejiaraeMoil 3a1ayd, YYUTHIBAThH
MHTEPECH U COMIACOBAHHOCTH MO3MIMN JIPYIMX YYACTHUKOB JMAJIOTa UK JIUCKYCCUH);

- pacro3HaBaTh HeBepOalbHBIE CPEJACTBA OOIIEHHsS, TIOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPENOCHUIOK BOZHMKHOBEHHS KOHPIUKTHBIX CHTYalUi, YMETh CMATYaTh KOH(DIMKTHI 1
BECTH [1EPETOBOPHI;

- BJIaJCTh pa3JIMdYHbIMU CHOC06aMI/I O6H.[eHI/IH u B3aHMOZ[eﬁCTBH5I, NMOHUMAaThb HAMCPCHU



JPYTUX JIIOJICH, TIPOSIBISATh YBOKUTEIHHOE OTHOIICHUE K COOCCETHUKY M B KOPPEKTHOU (opme
(bopMyITHPOBATH CBOU BO3PAKEHHUS;

- Pa3BEPHYTO W JIOTUYHO H3J1ararb CBOKO TOYKY 3PEHHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeTbHOCTD:

- IOHUMAaTh U UCII0JIb30BATh MIPEUMYILIECTBA KOMAaHHOW U MHAMBUIYaJIbHOMN pabOThI IPU
pelieHny OMoJIoru4eckoi mpoodaeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IIPUMEHEHUS IPYIIIOBBIX
(dbopM B3aUMOJEHCTBUS TPHU PEIICHUH YIeOHOH 3a/1a4H;

- BBIOMpATh TEMATHKy U METOJIbI COBMECTHBIX NEHCTBUI C Yy4E€TOM OOIIMX MHTEPECOB H
BO3MOKHOCTEH Ka)KJIOTO WICHA KOJIUIEKTUBA;

- NPUHUMATh LEIM COBMECTHOW JEATEIBHOCTH, OPraHU30BBIBATH U KOOPAMHHPOBATH
JEUCTBHUS 110 €€ JOCTHKEHUIO: COCTABIIATH IIJIaH JICHCTBUM, PACTIPEIEIIATh POJIM ¢ Y4ETOM MHEHUI
YYaCTHUKOB, 00CYXKaTh pe3ylbTaThl COBMECTHOM pabOThI;

- OIICHMBAaTh KayeCTBO CBOEr0 BKJIaJa M KaXKAOIO YYaCTHHKA KOMaHAbl B OOLIMI
Pe3yNbTaTIIO pa3pabOTaHHBIM KPUTEPUSIM;

- IIpeaaraTb HOBBIE IPOEKTHI, OLICHUBATh WJEU C MO3WULHHA HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

- OCYUIECTBJIATh IO3UTHBHOE CTPATETMYECKOE NOBEIACHUE B PA3JINYHBIX CHTYalUsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaKE€HUE, ObITh MHUIIMATUBHBIM.

OBJIaIleHI/Ie YHUBEPCAJIBbHBIMHU PETYJIATUBHBIMUA HCﬁCTBHHMI/IZ

1) camoopranu3anus:

- HWCIOJIb30BaTh OMOJIOTHUYECKUE 3HAHUS JUIA BBISIBICHHUS MPOOJIIEM W WX DEIICHUS B
’KU3HCHHBIX M YYEOHBIX CUTYAIHSX;

- BBIOMpAaTh Ha OCHOBE OWOJIOTMYECKMX 3HAHHI ICJICBBIE W CMBICIIOBBIC YCTAHOBKU B
CBOMX JICHCTBHSIX M IMOCTYNKAX I10 OTHOIICHHWIO K JXMBOW TIPHPOJE, CBOEMY 3I0POBBIO H
3JI0POBBIO OKPYKAIOIINX;

- CaMOCTOSITENILHO OCYIIECTBIIATH MO3HABATEILHYIO JESTEILHOCTD, BBISBIIATH TPOOIEMBI,
CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3agaud B 00pa30BaTEIbHON JCATCIBHOCTH U
’KU3HCHHBIX CHTYaIlHsX;

- CaMOCTOSTEIBHO COCTAaBIATH IUIAH PEHICHUS MpOOIEMbl ¢ YYETOM HMEIOIIUXCS
PeCcypcoB,cOOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOYTCHHUH;

- JIaBaTh OLICHKY HOBBIM CHTYaIUSIM;

- pacIIUpATH paMKU ydeGHOTO MpeMeTa Ha OCHOBE JIMYHBIX TPENOYTEHHI;

- JleJlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a

pelleHre;0leHUBATh IIPUOOPETEHHBIN OTIBIT;

Croco6CTBOBATH (HOPMUPOBAHMIO M TIPOSBIICHUIO IIIMPOKOM SPYAUIIMU B Pa3HBIX 00IaCTIX
3HAHUM, TIOCTOSHHO MOBBIIIATH CBOM 00Pa30BaTE/IbHBINA M KYJIbTYPHBIH YPOBECHb.

2) CAMOKOHTPOJIb:

- J1aBaTh OLICHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTUBBI B JESITEIHLHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

- BIIQJICTh HABBIKAMH [IO3HABATENLHOW peIIEKCHH KaK OCO3HAHMSI COBEpIIACMbIX
JEHCTBUIA M MBICITUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, MCIIOJIB30BATh MTPUEMBI
peduiekcHu Uil OLCHKU CUTYAIlMH, BEIOOPa BEPHOTO PEIICHUS,

- yMETh OLICHUBATh PUCKH U CBOCBPEMEHHO MTPUHUMATH PELICHHS TI0 UX CHU)KEHUIO,

NPUHAMATh MOTHBBI M QPI'YMEHTBI IPYTHX [IPU aHATM3E PE3Y/IbTaTOB JACATEIbHOCTH,

3) npuHsATHE cedsl U IPYTrux:

- IPUHUMATh ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOUHCTBA,

- IPUHUMAaTh MOTUBBI U apTYMEHTHI IPYrUX IIPHU aHAJIN3€ PE3Yy/IbTATOB
JeATeIbHOCTH;IPU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OIINOKH;
pa3BUBaTh CIIOCOOHOCTh TOHUMATh MHP C TIO3ULIMHU JPYroro YeloBeKa.



HPEIMETHBIE PE3YJIBTATbBI

[Ipenmernsie pe3ynbTathl ocBoeHHs nporpamMmmbel COO mo Ouonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Uit yaeOHoro npenmera «buosiorusy HaydHbIE 3HAHHS, YMEHUS U
Croco0BI JNEUCTBUN 1o OCBOCHHUIO, HUHTEpIpETalnun
1 IpeoOpa30BaHUI0 3HAHUIA, BUBI ICATEILHOCTH 110 TIOJTYYEHUIO HOBOTO 3HAHUS U TPUMEHEHHIO
3HAHUW B paA3IMYHBIX Y4EOHBIX CHUTyallMsIX, a TaKKe B peajbHbIX >KU3HEHHBIX CUTYalUsX,
CBS3aHHBIX ¢ Ouojorueil. B mporpamme npeaMeTHble pe3ylbTaThl MPEACTaBIEHBI MO T0jJaM
oOy4eHusI.

[IpenmeTtHbIe pe3yabTaThl 0cBOeHHs yueOHOoro npeameTa «buomnorus» ¢ 10 knacce nomxHbI
OTpaxarb:

- c(hopMHpPOBAaHHOCTh 3HAHUN O MECTE M POJM OMOJIOTMM B CUCTEME HAyYHOTO 3HAHMS
€CTEeCTBEHHBIX HayK, B (POPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYyYHOH KapTHHBI MUpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosoruu, PyHKIMOHAIBLHON rPaMOTHOCTH YEJIOBEKa JIJIsl peLIeHUS )KU3HEHHBIX 33/1a4;

- YMEHHE pACKpbIBaTh COJIEpKaHHE OHOJOTHYECKMX TEPMHUHOB W TOHSTHI: >KHU3Hb,
KJIETKa, OpraHu3M, MeTa0onau3M (OOMEH BEIIECTB M MPEBpallleHHe HHEPTrUH), TOMEOCTa3
(camoperynsnusi), ypOBHEBasi  OpraHu3alus JKMBBIX  CHCTEM, CaMOBOCHPOM3BEICHHE
(pernpolyK1iusi ), HacaeICTBEHHOCTh, N3MEHUYUBOCTb, POCT U Pa3BUTHE;

- YMEHHE Hu3Jlaratb OMOJIOTMYECKHE TEOpHH (KJIETOYHas, XPOMOCOMHAs, MYyTallMOHHas,
LEHTpaJbHAsl JOrMa MOJEKyIsipHOW Ouosorun), 3akoHbl (I'. Mengens, T. Moprana, H.
. BaBunoBa) u yueHus (0 LeHTpax MHOrooOpa3usi U MPOUCXOKAEHUS KyIbTypHbIX pacTeHuit H.
W. BaBuiioBa), onpeaensTh IPaHULbl MX TPUMEHUMOCTHU K )KMBBIM CUCTEMAM;

- YMEHHME BJIQJIETh METOJaMH HAYYHOTO TO3HaHMs B OMOJIOTUH: HAOIIOIEHUE U ONMCaHHE
KHUBBIX CHCTEM, IPOLIECCOB U SIBICHUN, OpraHu3alusi W IPOBEAECHUE OHOJIOTMYECKOTO
JKCIIEPUMEHTA, BBIJIBWKEHHUE TMIIOTE3bl, BBIABICHHE 3aBHCHUMOCTU MEXIY HCCIEAYEMbIMU
BEIMYMHAMH, OOBSICHEHHE MOJYYEHHBIX PE3yJbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX IOHSATHH,
TEOpUH 1 3aKOHOB, YMEHHUE J€1aTh BbIBO/IbI HA OCHOBAHUU MOIYYCHHBIX PE3YJIbTATOB;

- YMEHHE BBIIEIATh CYLIECTBEHHbIE IIPU3HAKU BHUPYCOB, KJIETOK IPOKAPUOT U 3yKAPHOT,
OJITHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTHU MPOLIECCOB: 0OMEHA BEIECTB U
IIPEBpAILEHUS] PHEPTUU B KJIeTKe, (POTOCHHTE3a, IUIACTUYECKOI'O U SHEPreTH4eckoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJIOTBOPEHUS, Pa3sMHOXKEHUS, UHIUBUIYaIbHOTO Pa3BUTUSA
opranu3ma (OHTOTEHE3);

- YMEHHUE NPUMEHSTh MOJYyYEHHbIE 3HAHUS JUIsl 00BSCHEHUs OMOJIOTHYECKUX NTPOLIECCOB U
SIBJICHUH, 1T IPUHATHS IPAKTUYECKUX PELICHUI B MOBCEAHEBHOM XKHU3HU C LIEIbI0 00ecreueHus
0€30I1aCHOCTH CBOETO 3JI0POBbsI U 370POBbS OKPYXKAIOWUX JIoJeH, COOII0AEHUS HOPM
IPaMOTHOIO TIOBEJIEHHsI B OKpYXKawollell NpupoAHON cpene, MOHMMAaHHE HEOOXOIUMOCTH
UCIOJIb30BAHUS JOCTHKEHUH COBPEMEHHOM OMOJOrMHM M OMOTEXHOJIOTHH AJIs palOHAJIBHOTO
IIPUPOJIOTIOJIL30BAHHUS;

- yYMEHHE pellaTh 3JIeMEHTapHble TI'€HETHYECKHEe 33Ja4yd Ha MOHO- M JUTHOpUIHOE
CKpElIMBaHME, CIETIJICHHOE HACJIEeJOBaHUE, COCTABIATh CXEMbl MOHOTMOPHIHOTO CKPEIMBaHMS
JUIs IpeZICKa3aHus HacieI0BaH!sI TPU3HAKOB y OPraHU3MOB;

- YMEHHE BBINOJHATH J1a0OpaTOpHble M MPAaKTHYECKUEe paboThl, cOOMI0IATh MpaBuiIa MpH
paboTe ¢ yueOHbIM U Ta00paTOPHBIM 000PYyIOBaHUEM;

- YMEHHUE KPUTHYECKHU OLIEHUBATh U UHTEPIIPETUPOBATH MH(POPMAINIO OMOJIOTHUECKOTO
CoJIepKaHusl, BKIIOYAIOIIYIO TICEB/IOHAYYHbIE 3HAHUS U3 PAa3IMYHBIX HCTOYHHUKOB (CpeCTBAa MacCOBOM
nH(pOpMaINY, HAYYHO-TIOMYJISIPHbIE MaTepUallbl), STUYECKUE ACTIEKThl COBPEMEHHBIX UCCIIE0BAaHUI B
O10JIOTHH, MEUIIMHE, OMOTEXHOJIOTHH;

- yYMEHHE co3[aBaTb COOCTBEHHbIE€ IHCbMEHHBIE W YCTHBIE COOOIIeHHs, 0000IIas

OUMOJIOTHYECKYI0 HWH(POpPMAIMIO M3 HECKOJbKUX HCTOYHHMKOB, I'PAaMOTHO HCIIOJIb30BaTh
MOHATUIHBIN annapar OUOJIOTHH.



[IpeameTrHsie  pe3ynbTaThl OCBOEHUs yueOHoro mnpenmera «buonorus» ¢ 11
Kjlacce JI0JKHBI OTPaXKaTh:

- c(OpPMHUPOBAHHOCTh 3HAHUWA O MECTE W POJHM OMOJIOTUM B CHCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHMH COBPEMEHHOHW €CTECTBEHHO-HAYyYHOU KapTHHBI MUpa U
HAyYHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B Pa3BUTHE
Onosornu, PyHKIMOHAILHOW IPaMOTHOCTH YeJIOBEKa ISl PEHICHNUs )KU3HEHHBIX 3a/1a4;

- YMEHHE pacKpblBaTh COJEpXKaHUE OUOJOTMYECKMX TEPMUHOB M MOHSTHUM: BH],
MOTTYJISIIUS, TeHO(OH T, SBOJIIOIMS, IBMOKYIIUE CHIIBI ((DaKTOPBI) BOIOIHH, TIPUCTIOCOOIEHHOCTh
OpraHM3MOB, BMJI000pa30BaHME, DSKOJOTMYECKHE (PAKTOPBI, 3KOCHCTEMA, IPOJIYLIEHTHI,
KOHCYMEHTBI, PEAYLIEHTHI, LIETIH TUTaHMs, SKOJIOTMUecKas nupamMuia, OnoreoneHos, onocdepa;

- yYMEHME u3JlaraTb Ouosiornueckue Teopuu (3BostonvoHHas Teopust Y. [lapsuHa,
CHUHTETUYECKasi TEOPUsl HBOJIIOLIMH), 3aKOHBl U 3aKOHOMEPHOCTH (3apoipliieBoro cxojactsa K.
M. Bapa, uepenoBaHus riaBHbIX HarpaBieHud u myrei sBomonuu A. H. CeBepioBa, yueHus o
ounocdepe B. U. Bepnanckoro), onpeaensT rpaHUIlbl KX MPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

- YMEHHUE BJIaJIETh METOJaMU HAyYHOTO TIO3HAHMsI B OMOJIOTUU: HAOJI0IEHUE U OIIMCaHHE
KUBBIX CHCTEM, IIPOLIECCOB M SIBJICHWM, OpraHu3anus U IpOBeIeHUE OHOJIOTUYECKOTO
OKCIEPUMEHTA, BBIJBI)KEHHE THUIIOTE3bl, BBISBICHHE 3aBUCHMOCTH MEXIy HCCIEAYEMbIMU
BEJTMYMHAMHU, OOBSCHEHHE TIOIYYEHHBIX pPE3yJIbTaTOB, HCIOJb30BAaHHBIX HAy4YHBIX ITOHSATHUH,
TEOPUIi U 3aKOHOB, YMEHHUE JIeNIaTh BBIBOJIbI HA OCHOBAHUH MOTYYE€HHBIX PE3YyIbTaTOB;

- YMEHHE BBIJENATH CYIIECTBEHHbIE NPU3HAKU CTPOCHUS OHOJIOTMYECKUX OOBEKTOB:
BH/JIOB, IOMYJSIIUHN, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OMOTEOIEHO30B U HKOCHUCTEM,
OCOOCHHOCTH  MpPOLIECCOB:  HACIEACTBEHHOW  HW3MEHUMBOCTH, €CTECTBEHHOro  0TOOpa,
BUJI000pa30BaHus, MPUCTIOCOOIEHHOCTH OPraHU3MOB, AEMCTBHS 3KOJOTHYECKHX (PAKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIIECTB U MOTOKA SHEPTUH B SKOCUCTEMAX, aHTPOIIOTEHHBIX U3MEHEHNH B
IKOCHCTEMAaX CBOEH MECTHOCTH, KpPYroBOpPOTa BELIECTB M OHOr€OXMMHUYECKHUX LHKIOB B
ounocdepe;

- YMEHUE NPUMEHSTh MOJy4EeHHbIEe 3HaHUS AJIs1 O0ObACHEHHs OMOJIOTMUECKUX IPOLIECCOB U
SBJICHUH, JJIS1 IPUHSTHS IPAKTUYECKUX PEIIEHUH B MOBCEIHEBHON XKU3HHU C 1I€JIbI0 00ecredeHns
0€30I1aCHOCTH CBOETO 3JI0POBbsI M 3I0POBbS OKPYXKAIOIUX JIIOJEH, COOIIOAEHUS HOPM
IPaMOTHOIO TIOBEJIEHHMS B OKpYXKaloLeH NpUpoAHON cpele, MOHMMAaHUE HEOOXOIUMOCTH
UCIOJIb30BAHUS JOCTHKEHHUH COBPEMEHHOM 6uosiorun Ui panMOHAIBHOTO
IIPUPOJIOTIOJIL30BAHHUS;

- YMEHHE pelaTh 3JIeMEHTapHble OMOJOIMYECKUE 3a/1a4M, COCTABJIATh CXEMbl IlepeHoca
BEIIECTB U 3HEPTUM B IKOCUCTEMAX (LIEIH TUTaHUsA);

- YMEHUE BBIIOJIHATh JIAOOPATOPHBIE U MPAKTUYECKUE paboThl, COONI0ATh MIpaBUia IpU
paboTe ¢ yueOHBIM U J1a00PATOPHBIM 000PYIOBaAHHUEM;

- YMEHHE KPUTHYECKU OLIEHMBATh M MHTEPIPETUPOBATh MH(OPMALHIO OHMOJIOTHYECKOTO
COJIepKaHUs, BKIIOYAIOLIYIO IICEBIOHAYYHble 3HAaHMS M3 PA3IMYHBIX MCTOUYHUKOB (CpelCTBa
MaccoBoil MH(pOpMalMM, HAyYHO-TIOMYJSpPHbIE MaTepuaibl), paccMaTpuBaTh IJI00AIbHbIE
9KOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIINIO;

- yMEHHME CO3/1aBaTh COOCTBEHHbIE IHCHBMEHHBIE M YCTHBIE COOOIIEHHUs, 00001as
OMOJIOTHYECKYI0 HH(POpPMAIMIO M3 HECKOJbKUX HCTOYHHMKOB, I'PAaMOTHO MCIIOJIb30BaTh
MOHATUIHBIN annapar OUOJIOTHH.

TEMATHYECKOE
IINTAHUPOBAHHME10 KJIACC

Ne | HaumeHoBaHMe pa3/ienoB U TeM KonnuectBo yacoB OJEeKTpOHHBIE
1/ | mporpaMMsI Bcer |Kontponsn |IIpaktuueck | (LUppOBBIE)
o 0 18(S ue oOpa3zoBaTenbHbIe
paboThI paboThl | PECYPCHI
1  |buonorus ﬁayxa 2 0.5 bubnuorexa [IOK
https://m.edsoo.ru/7f41
c292

]


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

2  |’)KuBBIE CUCTEMBI Ml UX OpraHU3aIUs 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41
€292

3 | XuMHYECKHl COCTAB U CTPOCHHE 8 1 bubnuorexa [JOK

KJICTKH https://m.edsoo.ru/7f41
€292

4 |PKusnenesTenbHOCTh KICTKU 6 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41
€292

5  |Pa3MHOXEHHME U UHIUBUTyaTbHOE ) 1 1 bubnuotexa [JOK

pa3BUTHCOPraHU3MOB https://m.edsoo.ru/7f41
€292

6 |HacnmemcTBeHHOCTH U 8 1.5 bubmmoreka [JOK

MU3MEHYMBOCTHOPTraHU3MOB https://m.edsoo.ru/7f41
c292

7 |Cenekiusi OpraHU3MOB. 3 1 bubnuorexa [JOK

OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41
€292

8  |PesepBHOE Bpems 1 bubnmorexa [JOK
https://m.edsoo.ru/7f41
€292

OBIIEE KOJIMYECTBO 34 3 4

YACOB ITOITPOI'PAMME

11 KJIACC
No |HammeHoBaHue pa3iesioB U TEM KosnmuecTBo yacos DJIEKTPOHHBIE
1/ |[mporpammsl Beer |Konrpons | Ipaktuueck | (unpossie)
n 0 HbIE ue 00pazoBaTebHbIC
paboThI paboThl | peCypChl

1 DBOJIFOIIMOHHAS OUOIOT U 9 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41
ccr/4

2 Bo3HUKHOBEHHE U Pa3BUTHE 9 1 0.5 bubmuorexa [JOK

PKH3HHU Ha3emile https://m.edsoo.ru/7f41
cc/4

3 Opranu3Mbl 1 OKpy’Karolas cpeja 5 1 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41
cc/4

4 Coo0111ecTBa U DKOJIOTHYECKHUE 9 1 bu6mmoreka [JOK

CHCTEMBI https://m.edsoo.ru/7f41
ccr/4

5 PesepBHOE Bpemsi 2 bubnunoreka [JOK
https://m.edsoo.ru/7f41
cc’/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
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/7f41cc74
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
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

Ne |HammeHnoBaHuE pa3iesioB U TEM KosmmuecTBo yacos ONEeKTPOHHBIE
1/ |IporpamMmel Bcer |Konrpons | [Ipaktuueck | (1upoBbie)
1! 0 HbIC ue 00pazoBaTebHbIC
paboThI paboThl | pecypchl
OBIIEE KOJIMYECTBO 34 3 2.5
YACOB ITIOTTPOI'PAMME

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

- buomnorus, 11 knacc/ [laceunux B.B., Kamenckuit A.A., Py6ouos A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Axunonepnoe ooectBo «M3narensctBo «IIpocBenienne»
- buonorus, 10 knacc/ [Naceunnk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /Ilox pen.
[Taceunuka B.B., AkunonepHoe o0mectBo «M3aarensctBo «IIpocBemienuer»

METOINUYECKHUE MATEPHAJIBI IJISA YUUTEJIA

TexHomornueckue KapTol.

Harnsaasie mocobust mo mpeamery.
Marepuainsl 115 noarotosku k BITP.
Hudpossle cepBUCHI.

CoopuukHu ocobuii o noaroroske k BITP.
Pa3paboTku ypoKoB IO MpeIMETY.
Kaprouku ¢ 3aganusmm

IMUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChHI CETU
HMHTEPHET

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

https://resh.edu.ru

Poccuiickasa QJICKTPOHHAA KOJIa



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