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IHHOACHUTEJIBHASA 3AIIUCKA

[Ipu paspaboTke mporpaMMbl MO OHWOJIIOTHH TEOPETUYECKYIO OCHOBY IJISl OIpPENENICHUS MOIXOAO0B K
(OpMHUpOBaHUIO CONlEpKaHUSI Y4eOHOTO mpeamera «bBHOJOrHs» COCTaBWIM: KOHIENTYalbHbIE MOJO0KEHHS
OI'OC COO o B3anMo00yCIOBICHHOCTH LIeJeH, COAEpPIKaHUsI, Pe3yIbTaTOB 00y4YeHUsI U TpeOOBaHUN K YPOBHIO
MTOATOTOBKY BBITYCKHUKOB, IOJIOKEHHS 00 OOMHMX HENSIX W NPUHIHIAX, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMbI CpeiHero obmero oOpaszoBanusi B Poccuiickoit ®Depepauuu, a TakKe MOJIOKEHHUS O
cneunpuke OHONOTMH, €€ 3HAYeHWH B TIO3HAHMHM >KMBOW TPUPOABI M 00eCHeueHHH CYIIeCTBOBAHUS
yenoBedeckoro obmecTtBa. CoriiacHO Ha3BaHHBIM TOJIOKEHHSIM, OTIPEIEICHB OCHOBHBIE (DYHKITUHM MTPOTPaMMBI
10 OMOJIOTHH | e€ CTPYKTYypa.

[Iporpamma mo Ouonoruu Aaét MmpeacTaBiIeHUe O LEeNsX, 00 o0meil cTtparernn o0y4yeHus, BOCIUTAHUS U
pa3BUTHS 00YUAIONINXCS CpeACTBaMH yueOHOTo Tipeamera «bruonorusy, onpenenser o0s3aTenbHOe TPEeAMETHOE
coJlep)KaHUe, ero CTPYKTYpPY, pachpelesieHHe 1Mo pasfesaM M TeMaM, PeKOMEHIyeMYyIO IOCJeI0BaTebHOCTh
U3yueHHs Y4eOHOTO Marepuaiga C YYETOM MEXIPEAMETHBIX W BHYTPHIIPEAMETHBIX CBSI3€H, JIOTHKH
00pa3oBaTeIbHOrO MpPOoIlecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcsl.

B mporpamMe mo OWOIOTMM TakKe YYHUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METalpeIMETHBIM U TPEeIMETHBIM pe3yiabTaraM OOy4eHHs B (OPMHUPOBAHWM OCHOBHBIX BHJIOB Yy4eOHO-
MMO3HABATEIILHOM JIEATSIbHOCTH/yUeOHBIX JICHCTBHI 00YYarONUXCs [0 OCBOCHUIO COJICPIKAHUS OHOIOIHYECKOTO
o0pa3oBaHUI.

B nporpamme no 6monorum (10—11 kmaccsl, 6a30BbIi YPOBEHB) peaTi30BaH MPUHITUI TPEEMCTBEHHOCTH
B W3yYCHHH OWOJIOTHH, Onarojaps 4eMy B HEH NpOCMaTpUBACTCS HAINPABICHHOCTh HA Pa3BUTHE 3HAHHI,
CBA3aHHBIX C q)OpMPIpOBaHI/ICM C€CTCCTBCHHO-HAYYHOI'O MHPOBO33PCHUA, LICHHOCTHBIX OpI/ICHTaHI/Iﬁ JIMYHOCTH,
SKOJIOTHYECKOTO MBIIIUICHHSI, TPEACTABICHUA O 3I0pPOBOM 00paze >XM3HH W OepeXHBIM OTHOIICHHEM K
OKpy>Karomel npupoaHoi cpeze. [loaromy Hapsay ¢ u3ydeHHEM OO0IIEOMOIOrHUSCKUX TEOPUH, a TAKKE 3HAHUIMA
O CTPOCHUHM JKUBBIX CHCTEM pPAa3HOro paHra M CYIHOCTH OCHOBHBIX IIPOTCKAIOIIMWX B HUX IIPOILECCOB B
MporpaMMe Mo OWOJIOTHH YAENIEHO BHUMAHHE HCIIONB30BAaHUIO TOJTYYCHHBIX 3HAHWN B MTOBCEIHEBHOW >KH3HH
JUTS PemIeHMs] MPUKIAIHBIX 3a7ad, B TOM 4YHCJe: MPO(UIAKTHKKA HACJIEICTBEHHBIX 3a0O0JIEBaHU YeOBEKa,
MEIUKO-TeHETHUECKOT0 KOHCYJIBTUPOBaHHS, OOOCHOBAHHUS OSKOJIOTHYECKH I€1eco00pa3HOro IMOBEACHUS B
OKpY’Karollled OpUPOIHON cpele, aHalIW3a BIHSHMUS XO3SICTBEHHOM NEATENBHOCTH YEIOBEKA HA COCTOSHUE
MIPUPOIHBIX W UCKYCCTBEHHBIX IKOCHCTEM. Y CHJICHHE BHUMAaHUS K MPHUKIATHONW HANpPaBICHHOCTH Y4eOHOTO
npenMeta «BUOJIOTHA» TPOAMKTOBAHO HEOOXOIMMOCTBHIO OOCCIICUCHMs YCIOBHM JJIs PEIICHHS OJHOW U3
aKTYalbHBIX 3a/1a4 HIKOJIBHOTO OHMOJIOTMYECKOro 00pa3oBaHMs, KOTOpas MpearnonaraeT (OpMHUpOBaHHE Y
00yJarommxcsi CIOCOOHOCTH aJanTHPOBAThCA K M3MEHEHHSM IWHAMHYHO Pa3BHBAOIIETOCS COBPEMEHHOTO
MUpa.

Buonorust Ha ypoBHe cpemHero oOiero oOpa3oBaHMs 3aHMMaeT BakHoe Mecto. OHa obecrieumBaeT
(hopMupoBaHue y 00ydJarONINXCs MPEACTABICHUN O HAYYHOW KapTHHE MHpPA, PACHIUPSET U 0000IIaeT 3HaHUS O
YKUBOM TIPHUPO/IE, €€ OTIUINTENBHBIX IPU3HAKAX — YPOBHEBOW OPTaHHU3AIMH U 3BOIIOINH, CO3MAET YCIOBHS JJIS:
MO3HAHUS 3aKOHOB XKHBOH MPUPOJIBI, GopMUpoBaHUsT QYHKIIMOHAIEHOW IPaMOTHOCTH, HABBIKOB 3/I0POBOTO H
Oe3omacHoro o0Opa3a >KH3HH, SKOJIOTHYECKOTO MBIINUICHHUS, IIEHHOCTHOTO OTHOIIEHHWS K JKHBOW TpPUPOAE U
YEIIOBEKY.

Bonbpmoe 3HaueHue GI/IO.HOI‘I/IH HMECT TAKXKE JId PCIICHHSA BOCIIMTATCIBHBIX WM PA3BHUBAIOIHUX 3aJiad
cpeaHero odmero oopa3zoBaHus, colManu3anuy odydaromuxcs. M3ydeHne OMONOTHH 00ECIeUnBACT YCIOBHS
Uit (POPMHUPOBAaHUST UHTEIUIEKTYAIbHBIX, KOMMYHHUKAIIMOHHBIX W WH(GOPMAITMOHHBIX HABBIKOB, 3CTETHUECKOM
KYJIbTYpPbI, CIOCOOCTBYET WHTETpalMd OWOJOTWYECKHUX 3HAHUI C TPEACTABICHHMSIMH W3 JAPYTUX y4eOHBIX
MPEeIMETOB, B YACTHOCTH, (U3UKH, XUMUH U Teorpadun. HazBaHHbIE MOJIOXKEHUS 0 TIpeHA3HAYEHIH YIeOHOTO
npenMeTa «bHONOTHS» COCTABWIIM OCHOBY JJISL OIPENENICHUS TOJX0/I0B K OTOOPY M CTPYKTYPHUPOBAHHIO €TI0
coJiep>KaHusl, MPEACTABICHHOTO B [IPOrpaMMe 1o OHOJIOTHH.

Ot6op conepkanus ydeOHOro mpenmera «buomorus» Ha 0a30BOM ypOBHE OCYIIECTBIIEH C TTO3HMITHA
KYJIETYpOCOOOPa3HOTO TOAX0/Ja, B COOTBETCTBHH C KOTOPBHIM OOydYarolluecs IOJDKHbI OCBOHWTH 3HAaHUS |
YMEHUsI, 3HaYMMble 7151 (POPMHUPOBAHMS OOLIEH KyJIbTYpHhI, ONPENEIISIONINE aeKBaTHOE ITOBECHNE YEJIOBEKA B
OKpYKaromeld MPUPOTHON Cpele, BOCTPEOOBAHHBIC B IMOBCEIHEBHOW KU3HW W MPAKTHIECKOW NIEATETHHOCTH.
Ocoboe MecTo B 3TOW cUCTeMe 3HAHHW 3aHUMAIOT DIIEMEHTBHI COJICPXKAHUS, KOTOPBIE CIIY’)KAT OCHOBOM JUIs
(opMHpOBaHUsI TPEACTABIEHUH O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpPa M LEHHOCTHBIX
OpPHEHTALMAX JTMYHOCTH, CIIOCOOCTBYIOLIMX T'yMaHH3aLUH OMOJIOTHYECKOr0 00pa3oBaHHs.



CTpyKTypupOBaHHE COJAEp)KaHWS y4eOHOro MaTepualia B MpOorpaMMe I0 OHOJOTHH OCYIIECTBICHO C
y4ETOM NMPUOPUTETHOTO 3HAUCHHUS 3HAHUI 00 OTIIMYUTEILHBIX 0COOCHHOCTAX KUBOM MPUPOJIBI, O €€ YPOBHEBOM
OpraHU3aliy W HBOJIOUHHU. B COOTBETCTBHHU C 3THM B CTPYKType yueOHOro mpenmera «bruomorus BbIACICHBI
CIEeIyIOIUe cojJiepKaTeNnbHble TUHUM: «buonorua kak Hayka. MeTonbl HaydHOro mo3HaHus», «Kierka kak
Omoyornueckass cucreMa», «OpraHm3Mm Kak Ouojormueckas cucreMa», «CrHcremMa W MHOTOooOpasue
OpPTaHUYECKOTO MUPA», « IBOIIONHS KUBOU IPUPOIBD», « IKOCHCTEMBI U TIPUCYIINE UM 3aKOHOMEPHOCTI.

Henp nzyuenus yuebHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBIIaIeHHE OOyUYarOIIUMUCS
3HaHUSAMH O CTPYKTYPHO-(DYHKIIMOHATHHOW OpPTaHM3ald{ KUBBIX CHCTEM DPAa3HOTO paHra W TMPHOOpETeHHe
YMEHHHA HCIIONB30BaTh STH 3HAHWS ISl TPAMOTHBIX ICWCTBHI B OTHOIIEHWH OOBEKTOB >KMBOW MPHUPOIBI H
pelIeHHs Pa3IHYHbIX )KHU3HEHHBIX IPOOIeM.

HocTtmwxenue nenu u3ydenus yueOHoro mpenmera «buomorus» Ha 0a30BOM YpoBHE OOecIieurBaeTCs
pelIeHrneM CIeAyIONHX 3a1a4y:

OCBOCHHE OOYYAIOIIUMHCS CHCTEMBbl 3HAaHMA O OWOJOTHMYECKHX TEOpUsX, YUYCHHAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THUIOTe3ax, MpaBWIax, CIyKallUX OCHOBOH g (OPMHPOBAHHS MPEACTABICHUH O
€CTeCTBEHHO-HAyYHOW KapTHHE MHpa, O METOAax HAy4YyHOro II03HAaHUS, CTPOCHHWH, MHOT000pasuu u
OCOOCHHOCTSIX JKMBBIX CHCTEM pa3HOTO YPOBHS OpPTaHHM3AIW{, BBIJAIOIINXCS OTKPBITHSIX M COBPEMEHHBIX
HCCIIEIOBAHUAX B OUOTIOTHH;

(hopMupoBaHUe y 00YJarOIINXCS TIO3HABATENBHBIX, HHTEIUIEKTYAIBHBIX H TBOPUYECKUX CIIOCOOHOCTEH B
TIpOIIecce aHANN3a JAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTHHM HAYYHBIX B3TISAAOB, UACH M MOIXOJOB K M3YYECHHUIO
YKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3AllNM;

CTaHOBJICHHE y OOY4YaloUIMXcs OOLIel KyNbTypbl, (GYHKIHOHAILHOW T'PAMOTHOCTH, Pa3BUTHE YMEHUH
OOBSICHATh W OIEHUBATH SBJICHHUA OKPYKAIOMIETO MHpa XUBOW NMPUPOABI HA OCHOBAHWH 3HAHWI W OIBITA,
MOJYYEHHBIX TP U3yYCHUU OMOJIOTHY;

¢dbopmupoBaHue y OOydYalOMUXCS YMEHHH WUTIOCTPUPOBATh 3HAueHHE OHMONOTHYECKUX 3HAHHH B
MPAKTHYECKON  NEATENbHOCTH  YelOBeKa, pa3BUTHU COBPEMEHHBIX  MEAHWIIMHCKUX  TEXHOJOTHH W
arpoOHNOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKAEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEIOBEKOM YKHBOM MPHUPOABI, HEOOXOIUMOCTH
0epe’KHOTO OTHOIICHUSI K HEH, COOIOACHUS STHYECKIX HOPM TPH MTPOBEACHIH OMOIOTHUECKUX MCCIICOBAHHMIA;

OCO3HaHUE IIEHHOCTH OWOJIOTHYECKHUX 3HAHWH IJIS TIOBBIIICHUS YPOBHS 3KOJOTHYECKON KyIbTYPHI, AJIS
(hopMHUPOBaHUS HAYYHOTO MUPOBO33PEHHS;

MpUMEHEHHE TPUOOPETEHHBIX 3HAHMKW W YMEHUH B TOBCEJHEBHOHN >KU3HU Ui OLIGHKU IOCIIEICTBHI
CBOCH JESITeThHOCTH II0 OTHOIICHHWIO K OKpYXKaMIIeH cpene, COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHE U
coOJro/IeHre Mep MPOPUIIaKTUKH 3a00JIeBAaHMUM.

B cucreme cpeanero obmiero oOpazoBaHusi «buornorus», u3ydaemas Ha 0a30BOM YpOBHE, SIBISIETCS
00s13aTeIbHBIM Y4€OHBIM IPEIMETOM, BXONAINIMM B COCTaB MpenMeTHOH obnactu «EctecTBeHHO-HaydHBIE
MIPEIMETHD».

Jliis u3ydyenust OMOJIOTUH Ha 0a30BOM YPOBHE CPEHEro o0IIero oopa3oBaHus oTBoaAuTcs 68 vacos: B 10
kimacce — 34 gaca (1 gac B Henemo), B 11 ximacce — 34 gaca (1 4ac B HeZeIo).

COJAEPKAHUE OBYYEHMUSA
10 KJIACC

Tema 1. BuoJiorusi Kak HayKa.

Buomnorus kak Hayka. CBsi3b OMOJIOTHH C OOIECTBEHHBIMH, TEXHHYECKHUMHU M JPYTUMH €CTECTBEHHBIMU
Haykamu, (Guirocodueld, dTHKON, 3CTETHMKONH M mpaBoM. Ponb OHonoruu B (GOPMHPOBAHWH COBPEMEHHOM
Hay4YHOU KapTHHBI Mupa. CrucreMa OMOIOTHYECKUX HayK.

Metoasl TO3HaHMA OKMBOW TPUPOABl  (HAOMIONEHWE, OKCIIEPUMEHT, OIHCAaHWEe, W3MEpEeHHe,
KiTaccuukaus, MoIeIUPOBaHNe, CTATUCTHYECKas 00padoTKa JaHHBIX ).

JdeMoHcTpanmu:

[Moptpetsr: Y. Japsun, I'. Menaens, H. K. Konbuos, k. Yorcon u @. Kpuxk.

Tabmuip! 1 cxeMbl: «MeToAbl TO3HAHUS KUBOH MPUPOIHI.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:



IIpaktuueckas pabora Ne 1. «lcronp30oBaHuE pa3IMYHBIX METOAOB NPH H3YUYEHUHM OMOJIOTHYECKUX
00BEKTOBY.

Tema 2. ’KuBble cucTeMbl M HX OPraHU3aLMA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpEeaMeT H3ydeHHs Ouosiorud. OTINYME SKUBBIX CHCTEM OT
HEOPraHUYECKOU MPUPOJIBIL.

CpoiicTBa OwnocumcTeM W HX pasHooOpasue. YPOBHHM OpraHM3allMd OMOCHUCTEM: MOJIEKYISIPHBIN,
KJICTOYHBIH, TKAaHEBbIH, OpraHW3MEHHBIH, MOMyJISIHOHHO-BUIOBOH, SKOCHCTEMHBINH (OMOTEOLEHOTHYECKHA),
ouocdepHbIit.

JdemoHcTpauuu:

Tabmuups! 1 cxembl: «OCHOBHBIE PU3HAKH KU3HWY», «Y POBHH OPTaHU3AINHU KUBOW TIPUPOIBI».

Oo6opynoBanue: Mmojenb Mosiekyibl JJHK.

Tema 3. XumMudeckuii COCTaB M CTPOEHHE KJIETKH.

XHUMHYECKH CcOCTaB KJIETKH. XHMHUYECKHE DJIEMEHTHI: MaKpO3JIEMEHThl, MUKpOlJIeMeHTH. Boma u
MUHEpPaJIbHBIE BEIIECTBA.

@DyHKIMK BOJBI 1 MUHEPAJIBHBIX BEIIECTB B KieTke. [lonnepxanue ocMOTHYECKOro OanaHca.

benxu. CoctaB u cTpoeHue 0eIKOB. AMMHOKHCIOTHI — MOHOMEpHI O0eKkoB. HezameHnmble u 3aMeHUMBbIe
AMHHOKHUCIIOTBl. AMUHOKHCIIOTHBIH COCTaB. YPOBHHU CTPYKTYpPbI O€TIKOBOM MOJIEKYINbI (TIepBUYHASI, BTOPUYHAS,
TpPEeTUYHAS ¥ YeTBEPTHYHAS CTPYKTYpa). XUMUYECKIe CBOICTBA OenkoB. bruonorndeckue (GyHKIIH OEIKOB.

depMmeHTHl — Ononormueckue katanuzatopsl. CTpoeHue (epMeHTa: aKTUBHBIM LIGHTp, cyOcTparHas
cneunpuanocts. Kopepmentsl. Buramunbl. OTnuuust epMEeHTOB 0T HEOPTaHUYECKUX KaTallu3aTOpPOB.

YrineBoabl: MOHOCaxapuibl (TJIF0K03a, pud03a U Je30Kcupr003a), aucaxapujsl (caxaposa, JIaKTo3a) H
noJicaxapu sl (Kpaxmai, TIIMKOTeH, LeJlIioo3a). buonornueckue GpyHKUNU yTriIeBOAOB.

Jlummuapr:  tpurnunepunsl, Qocdomununer, crepounsl. ['wapoduabHO-THAPOGOOHBIE  CBOWCTBA.
Buonornueckue ¢pynkunu nunuaoB. CpaBHEHHE YTIICBOAOB, OSIKOB U JIUMHUIOB KAK HCTOYHUKOB SHEPTHH.

Hyxneunossie kucnorsl: JJHK u PHK. Hykneotunbl — MOHOMEpPBI HYKJIEMHOBBIX KUCIOT. CTpoeHUEe U
¢yaxmun [JTHK. Ctpoenne u pyakunn PHK. Bugst PHK. AT®: ctpoenne u GpyHkmm.

Hutonorus — Hayka o kieTke. Kierounast Teopust — mpuMep B3aUMOACHCTBHS UAEH 1 (PaKTOB B HAYUHOM
Mo3HaHUK. MeTobl N3yUeHUs! KIETKH.

Knerka kak nenoctHas sxuBas cuctema. OOImye MPU3HAKM KIETOK: 3aMKHYTas Hapy)KHas mMemOpaHa,
moutekyibl JJHK kak renernueckuii anmapar, cucreMa CHHTE3a Oelika.

Tunsl KIeTok: 3yKapHoTHUYecKas M MpokapuoTuueckasd. OCOOEHHOCTH CTPOEHHUS MPOKAPHOTUYECKON
kietku. Kiterounas crenka 6akrepuii. CTpoeHHe dyKaprHOTH4IeCKOH KieTki. OCHOBHBIE OTINYHS PACTUTEIBHOM,
YKUBOTHOH M TPUOHOM KIIETKU.

[ToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KJIETOYHAS CTEHKA, MTHKOKAIMKC, X (yHKIuH. [Inazmarnyeckas
MeMmOpaHa, e€ cBoiictBa u QyHKuuH. LluTomnasma u e€ opranonasl. OgHOMEMOpaHHbBIE OPTaHOWABI KIIETKH:
OIIC, ammapar l'ombmxu, nu3zocombl. llonmyaBTOHOMHBIE OpraHoWIbl KISTKH: MHUTOXOHIPWH, IUIACTHABIL.
[IpoucxoxaeHne MUTOXOHAPUH W TuiacTul. Buasel mnactua. HemeMOpaHHbIe OpraHOUIBI KIIETKU: PUOOCOMBI,
KJICTOYHBIN TIEHTP, IIEHTPUOJH, PECHHYKH, KTYTUKH. DYHKIIUH OPraHOUIOB KIeTKH. BKirtoueHus!.

Anpo — perynsaTopHblii HeHTp KieTku. CTpoeHue siapa: saepHas 000Ji04Ka, KapuoIiasma, XpoMarTuH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHCHOpPT BELIECTB B KIIETKE.

JdemoHcTpanum:

[Moprpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, Jx. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®panxnun, K. M. bap.

Huarpammbl: «Pacnpenenenne XUMHUYECKHX OJIIEMEHTOB B HEXHBOW mpupone», «Pacmpenenenue
XMMUYECKUX 3JIEMEHTOB B )KHBOU MPUPOIE.

Tabmumer u cxemsl: «lleproandeckas Tabaua XUMUYECKHX IEMEHTOBY, «CTpOCHHE MOJIEKYIIBI BOIBD),
«buocunTe3 Oenka», «CTpoeHHe MOJICKYJIbI Oenkay, «Ctpoenue pepmentay, «Hyknennossie kuciiotsl. JTHK»,
«Ctpoenne Mmonekyiasl ATd», «CtpoeHne >sykapHOTHYECKOH KIETKW», «CTpOEHHE KUBOTHOW KIIETKHY,
«CTpoeHne pacTUTENbHOW KIeTKH», «CTpoeHre MpPOKapHOTHUECKOH KieTkn», «CTpoeHne sapa KIETKH,
«YTIeBoaply, «JINmuan.

O6opynoBaHue: CBETOBOM MMKPOCKOIN, OOOpYJIOBaHHME Ul IpPOBENEHHs HAOMIOACHUH, W3MEpeHHH,
9KCHEPUMEHTOB, MUKPOIIpENapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKTEpUAIbHBIX KIETOK.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:



JlaGopaTtopHas padota Ne 1. «M3ydueHne KaTaTuTHICCKON aKTUBHOCTH (PepMEHTOB (Ha MIPUMEPE aMIIIA3hI
WJTH KaTajas3bl)y.

JlaboparopHast pabora Ne 2. «l3ydeHne CTpOeHHsI KIIETOK pacTE€HHWH, >KHBOTHBIX M OaKTepHil MO
MHUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpeNapaTax U X OMUCAHUEY.

Tema 4. ’KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BemecTB, WIH MeTadomm3M. AcCHMUAIUA (TDIACTHYECKUH OOMEH) H  AMCCUMIISIIHS
(sHepreTnveckuii 0OMeH) — IBE€ CTOPOHBI SAMHOTO Mpolecca MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB
U 3HEPrHM B IOHUMAHUH METa00IM3MA.

Turer oOMeHa BemiecTB: aBTOTPOQHBIA W rerepoTpodHBId. Ponmbk ¢epMeHTOB B 0OMEHE BEIIECTB H
MPEeBpAILCHUN SHEPTHH B KIETKE.

®otocunres. CBeroBas W TeMHOBas (azel (oTocuHTe3a. Peakumum ¢ortocunresza. DPHeKTHBHOCTH
(dotocunTe3a. 3HaueHne (HOTOCHMHTE3a IS KU3HU Ha 3emiie. BrnusHue ycioBuil cpenbl Ha (OTOCHHTE3 U
CHOCOOBI MOBBIIICHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIIUe OaKTepuH. 3HAUCHHE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMIle.

OHeprerudeckuil oOMeH B KJeTKe. Paciiensenne BeLecTB, BbIICIEHUE U aKKyMyJIHMPOBaHUE SHEPIUU B
KJIETKe. DTamnbl SHepreTuyeckoro oomena. I'mmukonus. bpoxenune u ero Bunsl. KucioponHoe okucinenue, wiu
KJIeTouHoe Apixanue. OxucnutensHoe GochopunrpoBanue. IPPEKTUBHOCTD IHEPTETUIECKOTO 0OMEHa.

Peaknmn matpuuHoro cuHTe3a. [eHermueckas wHpopmarms u JHK. Peammzamms renermueckoit
nHpopManuu B KieTke. |'eHeTmdeckmii Kom m ero cBoiictBa. TpaHckpunmms — Matpudsbii cuaTe3 PHK.

Tpancnsumus — OwocuHTe3 Oenka. Otambl Tpancwsiund. KoaumpoBanwe amuHOKHCIOT. Ponms pubocom B
OuocuHTE3€e OernKa.
Heknerounsle ¢opmer xu3Hu — Bupychl. Hcropusi otkpeitus BupycoB (/. WM. HMBanoBckwuii).

OcoOEHHOCTH CTPOCHUSI W >KU3HEHHOTO IMKJIAa BHPYcoB. baktepmodaru. bomesnu pacreHuii, »KUBOTHBIX H
YeNoBeKa, BBI3bIBaEMBbIE BHpycamu. Bupyc ummyHozeduuura uvenoBeka (BUY) — Bo3Oymurens CIIN/a.
OOpatHas TpaHCKPHIILM, peBepTa3a 1 uHTerpasa. [Ipodpunaktuka pacnpocTpaHeHus BUPYCHBIX 3a00JIeBaHUI.

JdemoHcTpanum:

Hoptpetsr: H. K. Konsuos, 1. U. Banosckuit, K. A. Tumupszes.

Tabnunpl U cxembl: «TUnbl nuTaHus», «Metadomusm», «MUTOXOHIPHS», «IHEPreTUUCCKUI OOMEHY,
«Xnopormacty, «Porocunresy, «Crpoenne JJHK», «CtpoeHne n pyHKIHOHHpPOBaHUE TeHa», «CHHTE3 OenKay,
«enetnueckuii kony, «Bupyce», «bakrepuodarn», «Ctpoenue W xu3HeHHbIH wmukn Bupyca CIIWa,
OakTepuodaray, «Peruukarmst JJHK».

Ob6opynoBanue: mopenu-ammummkanmu «Yasoenne JHK wu Tpanckpunums», «buocuHTe3 Oenkay,
«CTpoeHHue KIeTKn», Moenb cTpykTyps! JTHK.

Tema 5. Pa3mHoOkeHHe U HHIMBUAYAJIbHOE Pa3BUTHE OPTaHM3MOB.

Knerounslii 1uki, uiaM KU3HEHHBIH LMK KineTku. VHTepdasza u muros. IIpounecchl, mpoTekaromme B
uHTepdase. Permkanus — peakus marpuuanoro cuntesa JHK. Crpoenne xpomocom. XpoMocoMHBIH Habop —
KapuoTHIl. JIUMIOWAHBIH W TalIOWAHBIA XPOMOCOMHBIE HaOOpbl. XpomaTuisl. lluToNmormyeckre OCHOBBI
Pa3MHOXEHUS M HHAUBUAYATbHOTO Pa3BUTHS OPraHU3MOB.

Henenne knerkn — Muto3. Craguu murtosa. Ilponeccsl, mpoucxodIyue Ha pasHbIX CTaJUsIX MHTO3a.
buonornuecknii CMbICII MUTO3A.

[Iporpammupyemast THOEIH KIETKH — aroITo3.

@DopMbl pa3sMHOXKEHHUsI OpPraHU3MOB: Oecronoe U mojioBoe. Buasl O6ecroioro pa3MHOXKEHHUS: AEJICHUE
Ha/JBOE, IIOYKOBAHWE OIHO- M MHOTIOKJETOYHBIX, CHOPOOOpAa30BaHHE, BETETATUBHOE pAa3MHOXEHHE.
HckyccTBeHHOE KIOHMPOBaHUE OPTaHU3MOB, €0 3HAUEHHE JISI CENEKITHH.

[lonoBoe pa3sMHOXKEHHE, €TO OTIUYHSA OT OECIOIOTO.

Meiio3. Craguu meiiosza. Ilponeccel, nmpoucxopsiide Ha cranuax Menosa. [loBeneHue xpoMocoM B
Meinoze. Kpoccunrosep. buosornueckuii cMbICH U 3Ha4E€HUE MENH03a.

I'ameTorenes — mporiecc 00pa3oBaHusl MOJIOBBIX KJIETOK Y JKUBOTHBIX. [10JIOBBIE *Kelne3bl: CEMEHHUKH U
suyHrKd. OOpa3oBaHKe U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo301/], SHIEKIETKa) — CIIEPMaTOreHe3 U
oBorene3. OcOOEHHOCTH CTPOEHUS SHIIEKIETOK U criepMaro3onoB. OmnogoTBopenue. [laprenorenes.

WunuBumyanbHOe pa3BuTHE (OHTOreHe3). OMOpWoHaiIpbHOE pasBuTHEe (IMOpHOTEHE3). JTarbl
SMOPHOHAJILHOTO  Pa3BUTHSl Y TO3BOHOYHBIX JKHBOTHBIX: JApOOJIEHHE, TacTPyJsilus, OpraHoreHes.
[ToctamOpuonanbHOE pa3BuTHe. THMBI MOCTAIMOPHOHANBHOTO Pa3BUTHUS: NPSAMOE, HENpsAMOE (JIMYMHOYHOE).
Bnusiaue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

PocT u pa3ButHe pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOSHHIE CEMEHH, CTaINN Pa3BUTHA.



JdemoHcTpaumu:

Tabmumpl 1 cxembl: «@OpPMBI pa3MHOKEHUS OPTaHU3MOBY, «/[BOWHOE OILTOMOTBOPEHHE Y ITBETKOBBIX
pacTeHuii», «BeretaTMBHOE pa3MHOXXCHHUE pacTeHUN», «JleneHue kieTku OakTepui», «CTpOeHHE IMOJIOBBIX
KIIETOK», «CTpoeHue XpoMocoMbD», «Kierounsiit ukiy, «Pemmukanusa JJHK», «Mutosy, «Meioszy, «IIpsmoe u
HEMpsIMOe pa3BUTHEY, «['aMeToreHe3 y MIEKOUTAIONINX U YeloBeKa», « OCHOBHBIE CTAINM OHTOTEHE3a.

O6opynoBaHne: MHKPOCKOI, MHKporpenaparsl «CrepMaTo30HuIsI MIIEKOIUTAIOIIEroy, «Slimexerka
MIeKomnuTaromero», «Kapuokunes B KJIeTKax KOpellKa JyKa», MarHUTHas MOJeNb-anruiukanus «/lenenue
KiIeTku», Mmoxens JIHK, Momens MeTada3HOH XpOMOCOMBI.

JlaGopaTopHble H MPAKTHYECKHE PAOOTHI:

JlaboparopHast pabdota Ne 3. «HabmiogeHune mMuTO3a B KJIETKaX KOHYHMKA KOpPEIIKAa JIyKa Ha TOTOBBIX
MHUKpOIpenapaTax».

JlabopatopHas pabota Ne 4. «3ydeHue cTpoeHHUs TOJIOBBIX KIETOK HA TOTOBBIX MUKPOIIPEIapaTaxy.

Tema 6. HaciencTBeHHOCTb M N3MEHYMBOCTH OPraHM3MOB.

[Ipenmer u 3amaum TeHETUKU. VcTopus pa3BUTHS TEHETUKHU. POJb IMTOIOTMU W SMOPHOJOTHH B
CTaHOBJICHUH T€HETUKH. BKIaa poccHiCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE T'€HETHKH. METOIbl TEeHETHKHU
(TnOpUOOIOTHUECKNH, IUTOTEHETHYECKUH, MOJNEKYISIpHO-TeHeTHYeCcKii). OCHOBHBIE TE€HETHYECKHUE MOHSTHS.
['enernyeckast CHMBOJIKA, UCTIOIb3yeMasi B CXeMaxX CKpEIINBaHUH.

3aKOHOMEPHOCTH HACJIEOBAaHHUA TPU3HAKOB, YycTaHoBIeHHBIe [. Menaenem. MoHorubpumHOE
CKpelIrMBaHue. 3aKOH eIWHO-00pas3usi THOPHIOB MEpBOro TMOKONeHWs. lIpaBmiio JOMUHUpPOBaHUS. 3aKOH
pacieruieHus mpu3HakoB. ['umore3a yuctoTsl raMert. [lonHoe 1 HenoJaHOe JOMUHUPOBAHHUE.

JdurnOpuaHoe ckpeniyBaHue. 3aKOH HE3aBHCUMOTO HaClEAOBaHHMs TNPU3HAKOB. LluToreHermyeckue
OCHOBBI JUTHOPUIHOTO CKpEIIWBaHUSA. AHaTU3WpYIOIlee CKpemuBaHue. lcrmonp30BaHne aHANH3UPYIOIIETO
CKpEeIMBaHUs JIs ONPeeNICHUs TEHOTHUIIA OCOOU.

CueruieHHOE HacienoBaHue npusHakoB. Padora T. Moprana mo CIEIUICHHOMY HAacCJICJJOBaHUIO T'CHOB.
HapyuieHue cuernieHust FeHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasl TEOpHUS HACIEACTBEHHOCTHU. | €eHETUYECKUE KAPTHI.

I'eneruka nosxa. XpoMOCOMHOE OTpesiesieHHe 1ojda. AyTOCOMBI U MOJOBbIE XpOMOCOMEI. ['oMorameTHbIe
U TeTeporaMeTHsle oprann3Mbl. HacnenoBannue nmpru3HaKoB, CIEMICHHBIX C TOJIO0M.

M3menunBOCTh. Buasl HW3MEHYMBOCTH: HEHACNIEICTBEHHAas M HacCleICTBeHHas. Poib cpeasl B
HEHACJIECTBEHHOW M3MEHYMBOCTU. XapaKTePUCTHKa MOAN(DUKAIIMOHHON M3MEHUYNBOCTH. BapuanmoHHBIN psij
U BapuanuoHHas kpuBas. Hopma peakuuu npuszHaka. KoaudecTBeHHBIC M KAUECTBEHHBIC PU3HAKU U UX HOpMa
peaknuu. CBoWCTBAa MOIU(PUKAITTOHHOW H3MEHIHBOCTH.

HacnencrBeHnasi, Wiy reHOTHIIMYECKas, W3MEHYMBOCTh. KoMmMOWHATHBHAasT W3MEHUMBOCTH. Meiio3 u
MOJIOBOM TIPOIIECC — OCHOBA KOMOWHATHBHOW M3MEHYMBOCTU. MyTallMOHHAsE M3MEHYMBOCTh. Kitaccupukarust
MyTallii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa u puYuHbl MyTanuid. MytareHHble (pakTopbl. 3aKOH
FOMOJIOTUYECKUX PAIOB B HaciencTBeHHoM nuaMenuuBocty H. Y. BaBuinoga.

BuesnepHas HacleCTBEHHOCTb U U3MEHUNBOCTb.

I'eneruka wenoseka. Kapuotun uenoBexka. OCHOBHBIE METOABI T'€HETHKH YEJIOBEKA: T€HEAIOTHYEeCKHi,
OJM3HEIOBBIN, IIUTOTCHETHUECKUH, ONOXUMUIECKHIA, MOJIEKYJIIpHO-TeHeTHIecKrui. COBpeMeHHOE OTIpeieIeHre
F€HOTHUIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBaHUE, B TOM uucie ¢ nomoulsto IIP-ananuza.
HacnenctBennbie  3a0oiieBaHHMs ~ YeNOBEKa:  TI'eHHbIe  Oone3HW,  OOJI3HM € HACJIEACTBEHHOM
MIPEIPacIIONIOKEHHOCTEI0, XPOMOCOMHBIE Oosie3an. CoMaTH4eckne M TeHepaThBHble MyTanuu. CTBOJIOBBIE
kietkd. [lpuHDMOeL 3m0poBOrO 00pa3a KHU3HH, JUATHOCTHKH, NPOPUIAKTAKA H JIEYCHHUS TE€HETHYECKUX
OonezHell. MennKo-reHeTHYeCKoe KOHCYJIBTUPOBAHNE. 3HAUYCHHE METUIIMHCKOW TeHETHKH B MPEAO0TBPAIICHIH
Y JICUSHUH T€HETHYECKIX 3a00JIeBaHH YeIIOBEKa.

JdemoHcTpanum:

Hoptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUersepukos, H. B. Tumodees-Pecorckuii, H. 1.
Basuiios.

Tabnunpl 1 cxembl: «MOHOTMOPUAHOE CKPEIIMBAaHWE W €r0 IUTOTEHETHYECKass OCHOBA», «3aKOoH
paciieryieHds: U ero IUTOTeHeTHYecKass OCHOBa», «3aKOH YUCTOTHI TaMeTy», «JurnOpumHoe cKpeniuBaHue»,
«lIuTOIOTHYECKHE OCHOBBI JUTHOPUIAHOIO CKpelIMBaHHS», «Melo3y, «B3auMoaeiCTBIE alIeIbHBIX T€HOBY,
«'eHeTnyecKkue KapThl pacTeHWH, >KUBOTHBIX U 4YelloBeKa», «l'eHeThka mona», «3aKOHOMEPHOCTHU
HacJeAOBaHMSI, CLEIJICHHOTO ¢ MoioM», «KapuoTumbl 4denoBeKka WU KUBOTHBIX», «BuUABI M3MEHUHMBOCTHY,
«MoaudukanmonHas W3MeHUUBOCTHY, «HacnenoBanme pesyc-dakropa», «['eHeTHKa TPYII KpPOBHY,
«MyTanroHHas N3MEHIHBOCTHY.



ObopynoBanue: MoaenH-anuIMKanuu « MOHOTHOpUAHOE CKpelmrBaHuey, «HemonHoe noMuHIpOBaHuEY,
«{urnbpumaoe ckpemmBanmey, «Ilepekpéct XpoMocoM», MUKPOCKOT B MUKpotpenapat «Jlpo3zodunay (Hopma,
MyTanuu GOPMBI KPBIILEB M OKPACKH Teja), repbapuii «I opox mOCeBHOM».

JlabopaTopHble M MPpaKTHYeCKHe PadOTHhI:

Jlabopatopnas pabota Ne 5. «M3y4ueHne pe3yabTaTOB MOHOTHOPHUAHOTO W AUTUOPHUAHOTO CKpPEIIHBAHUS
y Ipo30(hHIIBI HAa TOTOBBIX MUKPOTIPENapaTaxy.

JlabopatopHast pabora Ne 6. «M3yueHne MOOUPHUKALMOHHOW HM3MEHYMBOCTH, IOCTPOCHHE
BapUaIMOHHOTO PsiJia U BapUALIMOHHOW KPUBOI.

JlabopatopHas pabota Ne 7. «AHanm3 MyTanuii y Apo30Q Ikl HA TOTOBBIX MUKPOIIPETIapaTax.

[Ipaktuueckas padota Ne 2. «CocraBieHue U aHaJIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Centexkuusi oprann3moB. OCHOBbI OMOTEXHOJIOTMH.

Cenexmus Kak HayKa W TpoIecC. 3apoXKIeHHe celeKun 1 nomectukanus. Yduenne H. 1. Basumosa o
LEHTpax TMPOUCXOXKACHUS W MHOT000pasusi KyJIbTYPHBIX pacTeHHH. LIeHTphl NpOMCXOXKICHHS JOMALTHHX
XKUBOTHBIX. COpT, MOpo/ia, ITaMM.

CoBpeMeHHBIE METOABI CeleKIUH. MaccoBbIf M WHAMBHUIYATBHBIA OTOOPHI B CENEKIMH PACTEHUN WU
®KUBOTHBIX. OIEeHKa OJKCTepbepa. bIM3KOpONCTBEHHOE CKpelmyBaHWe — WHOpuaWHT. Yucras muHUS.
CkpemuBanue YHCTHIX TUHUH. ['eTeposuc, unu rubpunnas cuna. HepoacTBeHHoOe cKpelMBaHUe — ayTOPHIUHT.
Otnanénnas rtuOpumm3amuss uW e€ ycmexd. VICKyCCTBEHHBI MyTareHe3 W TOJYYEeHHE IOJUTUIONIOB.
JocTiKeHUs CeIeKUUU PACTEHUM, dKUBOTHBIX U MUKPOOPTaHU3MOB.

BuotexHonorus kak oTpaciib NPOM3BOACTBA. [ eHHAs MHXEHEpHs. DTambl CO3AaHUS PEKOMOMHAHTHOM
JHK wu tpancrenneix opranusmoB. Kierounas wumkenepus. KieTounbele KyabTypbl. MHKPOKIOHATHHOE
pa3MHOKeHue pacTeHuil. KIoHHpOBaHUME BBICOKONPOAYKTHUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.
Jkosoruueckue u tudeckue mpodaemel. MO — reHeTHueCKH MOTUPUIUPOBAHHBIE OPTaHU3MBI.

HemoHcTpanuu:

[Toptpetsr: H. U. BaBunos, U. B. Muuypumn, I'. 1. Kapneuenko, M. ®@. IBaHOB.

Tabmumer u cxembl: kKapta «LIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3wsi KyIbTypHBIX PAaCTCHUI,
«[lopoapl JOMAIIHUX KHUBOTHBIX», «COpTa KyIbTYypHBIX pacTeHHit», «OtnanéHnas rudpunnzanus», «PadboTsl
akagemuka M. ®. HMBanoBay, «[lomumionaus», «OO0bEeKTH OHOTeXHOJOTUW», «KileTOUHBIC KYJIBTYpHI U
KJIIOHUPOBaHUE», «KOHCTpyHpoBaHUE U IEPEHOC TE€HOB, XPOMOCOMY.

O6opynoBaHue: MyJSDKM IUIOJOB M KOPHEIUIONOB JAWKHUX (DOPM M KYyJIBTYPHBIX COPTOB PACTCHHIA,
repbapuii «CenbCKOXO035CTBEHHBIC PACTECHUSD).

JlaGopaTopHble U IPaKTHYEeCKUE PA0OTHI:

Okckypcusi «OCHOBHBIE METOJBI U JIOCTIKEHHSI CENIEKIINH PACTCHUH M JKMBOTHBIX (HAa CEJICKIIMOHHYIO
CTaHIMIO, TUIEMEHHYIO (epMy, COPTOMCHIBITATENBHBI Y4YacTOK, B TEIUIMYHOE XO3SICTBO, JIaOOPaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO IEHTPA)».

11 KJIACC

Tema 1. JBo/IIOIMOHHAS OHOJIOTHS.

[Ipennocsuiky BOSHUKHOBEHHUS SBOIIOIMOHHON TEOPHUHU. DBOIIOLMOHHAS TEOPHs U €€ MECTO B OMOJIOTHH.
BrnusiHue 3BOTIOIMOHHON TEOPHH Ha pa3BUTHE OMOJIOTHU U APYTHX HAYK.

CBupgerenbcTBa 3BOJIONUM. [laneoHTOJOrHMUECKHe: TOCIENOBAaTEIbHOCTh TOABIEHUS BHJIOB B
MAJIEOHTOJIOTMYECKOH JIeTONUCH, TiepexoaHbie Gopmbl. bruoreorpaduueckue: cXoAcTBO M paziuyne GayH H
(J10p MaTEepUKOB U OCTPOBOB.

OMOPHOIOTHYECKUE: CXO/ICTBA U pa3iHyus 3MOPHOHOB PAa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHHUTENBHO-
AHATOMHUYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE, pPYJUMEHTApHBIE OpraHbl, aTaBU3MbBl. MOJIEKYISIpHO-
OMOXMMHYECKHE: CXOACTBO MEXaHHW3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTeH y Bcex
OpPTraHHU3MOB.

OpomonionHas teopust Y. JlapBuna. llpennoceuikyi BO3HMKHOBEHHWS AapBUHHU3MA. JIBIKYIINE CHITBI
SBOJIONMU BUAOB 10 JapBuHYy (M30BITOYHOE Pa3MHOKEHHE IPH OTPaHUUYEHHOCTH PECYpPCOB, HEONpenenEHHas
HW3MEHYUBOCTh, OOpb0a 3a CYIIeCTBOBaHUE, ECTECTBEHHBIA 0TOOD).

Cunretrueckas Teopus Bosonnu (CTO) u e€ 0oCHOBHBIE MTOTOKEHUSI.

MuxkposBomonys. [omynsamnus kak eAnHNIA BUAA U SBOIOIHH.

HBwxymme cuitsl (hakTopbl) SBOJIOLNMK BUAOB B NpUpoe. MyTalMOHHBIA Mpolecc 1 KOMOMHATHBHAS
W3MEHYUBOCTh. [lomynsIiMoHHbIe BOJIHBI U Jpeiid reHoB. V3oms1us U MUTparms.



EcTecTBeHHBIN 0TOOp — HANPABJIAIOIMIA (HAKTOP SBOJIOIKMH. DOPMBI €CTECTBEHHOT0 0TOOpA.

IIprucnocoGneHHOCTh OPraHU3MOB KaK pe3yibTaT 3Boiitolun. [IpuMepsl mpucnoco0IeHu y OpraHu3MoB.
Apomopdo3bl 1 UIHO-aJaNTaAIIH.

Bun u BupooOpazoBanue. Kputepum Buma. OcHoBHblE (POpMBI BHAOOOpa3oBaHUs: Teorpaduieckoe,
9KOJIOTHUYECKOE.

Makpoaostonusi. @opmel 3BoMIONMK: (puUIETHYECKAs,, AUBEPICHTHAsl, KOHBEPIeHTHAsI, MapajulesibHasl.
HeoOpatuMocTh 3BOITIONINY.

[IponcxoxneHne OT HeCHENMANM3UPOBAaHHbIX mpenkoB. Ilporpeccupyromas —crenuanin3aus.
AnanTuBHAS pagualius.

JdemoHcTpanuu:

[Moprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapeun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, O.
Mromnep, A. H. CeBepriios.

Tabnuue! 1 cxemsl: «Pa3BUTHE OpPraHUYECKOro MHUpa Ha 3emiie, «3apoAbId MO3BOHOYHBIX KUBOTHBIXY,
«ApxeonTepukc», «PopMbl 60psOBI 3a cymiecTBoBaHUE», «EctecTBeHHBII 0TOOP», «MHOroo0Opasue copToB
pacteHmit», «MHorooOpasue mopox KHUBOTHbIX», «llomymsamum», «MyTalMoHHAass HW3MEHYUBOCTHY,
«Apomopdo3ze, «Manoananramum», «O0mas gerenepanus», «/IBmwkynme cuisl 3Bomonuny», «Kapra-cxema
Mapuipyta nyrtemectsus Y. [lapBuna», «boprba 3a cymectBoBaHHe», «[IpHcHocOOIEHHOCTE OpraHW3MOBY,
«I'eorpaduueckoe BUA00Opa3zoBaHmuey, « IKOJIOTHIECKOE BUA000OPa30BAHHE.

OO6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3lIMYHBIMU THIIAMH OKPAacKH, HaOOp IUIOJOB U CEMSH,
Koimekimsl «lIpuMepbl 3alIMTHBIX NPUCTIOCOOJNCHHH Yy KHUBOTHBIX», MoJelb «OCHOBHBIC HalpaBIICHHS
ABOJIOIHANY, 00bEMHas MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta MIO3BOHOYHBIX).

Buoreorpaguueckass kapta mupa, KojuleKuusi «@DOpMBI COXPaHHOCTH MCKOMAEMBIX JKHUBOTHBIX U
pacreHuii», Moaens ammumkanus «Ilepekpéct XpoMocoM», BIaxKHbIE Ipenaparbl «Pa3BUTHE HAaCEKOMOIO»,
«Pa3BuTHe JATYIIKUY, MUKpoTpenapat «/pozoduna» (Hopma, MyTaunuu GopMbl KPBUIEEB M OKPACKH TENa).

JlaGopaTopHble U IPaKTHYeCKUE PAdOThI:

Jlaboparopnas padora Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHIOY.

JlaboparopHas pabora Ne 2. «OmnucaHue TPHUCIIOCOOJICHHOCTH OpraHu3Ma M € OTHOCUTEIILHOTO
Xapakrepay.

Tema 2. Bo3HUKHOBeHME W pa3BUTHE KH3HU Ha 3em.ie.

JloHayuHBIe TIPENCTaBICHUS O 3apOXKJIEHUHM >KU3HM. HaydyHble T'MmoTe3bl BO3HHKHOBEHHUS >KM3HHM Ha
3emie: abuoreHes M MaHcHepMUs. XUMHUYECKas SBOMONUS. AOHOTCHHBI CHHTE3 OPraHUYECKUX BEIIECTB M3
HEOPraHMYEeCKHX. OKCIEPUMEHTAIbHOE IOATBEP)KICHUE XHUMHUYECKOW »sBomound. HavanpHble 3Tamsl
ouonormueckoit 3pomtoruu. ['unoreza PHK-mupa. @opmupoBanre MeMOpPaHHBIX CTPYKTYp W BO3SHHKHOBEHHE
MPOTOKJIETKU. [lepBble KIIeTKH 1 UX 3BOMIONHS. POPMHUPOBAHHE OCHOBHBIX TPYII KUBBIX OPraHU3MOB.

PasButne xu3Hum Ha 3emie mo spaM U nepuoaaM. Karapxeil. Apxelckas M HMpOTEpO30iCKas 3pBl.
[Naneosoiickas 3pa u €€ mepuoapl: KEMOPUHCKUH, OPIOBUKCKUHN, CHITYPUICKHUH, IEBOHCKHIA, KAMEHHOYTOJIBHBIH,
MIEPMCKHIA.

Me3so30iickas 3pa U €€ epruobl: TPHACOBBIN, FOPCKUH, MEJIOBOI.

KaitHo3oiickas 3pa u e€ nepuoabl: NajaeoreHOBbIA, HEOT€HOBBIM, AaHTPOIIOT€HOBBII.

XapakTepucTHKa KJIMMaTa ¥ TeoJIOTHYeCKUX ImporeccoB. OCHOBHBIE 3TaIlbl HBOJIOIUN PACTUTEIHHOTO U
XKHUBOTHOTO MHpa. ApoMOp(03bl Y PaCTCHUH W KUBOTHBIX. [losiBIIEHHE, paciBET W BBIMUpPAHKE TPYII JKUBBIX
OpTaHH3MOB.

CucteMa OpPraHMYECKOrO0 MHpa Kak OTPaXeHHE 3BOMIOLNUH. OCHOBHBIE CHCTEMATHYECKUE TIPYIIIBI
OpTraHHU3MOB.

OBooIMs YenoBeKa. AHTPOIIOJIOTHS KaK HayKa. PasButue npenctaBieHUH 0 IPOUCXOXKICHUH YEJIOBEKA.
Mertoapl u3ydeHHss aHTpororeHe3a. CXoACTBa W pasziuMuMsl YelOBeKa M KHUBOTHbIX. CHcTeMaTrnieckoe
IOJIO’KEHHUE YeJIOBeKa.

Jewkynue cunbl (QakTopbl) aHTporiorene3a. HaciencTBeHHass H3MEHUYMBOCTh U €CTECTBEHHBIH OTOOD.
OO6uiecTBeHHbIN 00pa3 KU3HU, U3TOTOBICHUE OPYAUN TPYAa, MBIILIIICHUE, PEeUb.

OcCHOBHBIE CTaM W BETBM OJBOJIOIMHM YEIOBEKa: aBCTPAJONUTEKH, YemoBek ymenbiid, YemoBek
npsaMoxofsamui, YenoBek HeaHAepTanbCKkuil, UenoBek pasyMmHblii. Haxonkyn ucCkonmaeMbIX OCTAaTKOB, BpeMs
CYIIECTBOBaHUsI, 00JIaCTh PacIPOCTPaHEHHsI, 00bEM rOJOBHOTO MO3ra, 00pa3 )KU3HHU, OpyIHsl.

UYenoseueckue pacbl. OCHOBHBIE OOJBIINE PAChl: €BPONEOHIHAs (€Bpa3HiicKas), Herpo-aBCTPATIOHIHAS
(’xBaTOpHaNbHAS), MOHTOJOWMIHASA (a3MaTCKO-aMepUKaHCKass). UepThl MPUCTIOCOOJICHHOCTH IpEACTaBUTENCH
YeJI0OBEYECKHX pac K YCIOBUAM cyliecTBoBaHus. EquHCcTBO UenoBeyeckux pac. Kputnka pacusma.



JdemoHcTpaumu:

[Toptpetsr: @. Pemu, JI. Ilactep, A. Y. Omapun, C. Munep, I'. FOpu, Y. JlapBus.

Tabmuuper u cxembl: «BosznukHoBeHHEe CONHEYHOH CHCTEMBl», «Pa3BUTHE OpraHMYECKOTO MHpay,
«PacturenbHas kneTka», <«OKuBoTHast kietka», «lIpoxapumornueckas kieTtka», «CoBpeMeHHas cHUcTeMa
OPTraHNYEeCcKOro MUpay», «CpaBHEHHE aHATOMHUYECKUX YE€PT CTPOCHUS YEIOBEKa M YeI0BEKOOOPA3HBIX 00€3bSIH»,
«OCHOBHBIE MecTa MaJCOHTOJOTHUECKUX HAXOJOK MPEAKOB COBPEMEHHOIO YesIOBeKa», «J[peBHeilmue moan»,
«peBHue moau», «IlepBble cOBpeMeHHBIE TIOIN», «YenoBedeckre pacsh».

Ob6opynoBanne: mymspku «lIporcxoxkaenne dYenmoBekay (OOCTBHI aBCTPANIONHUTEKA, MUTEKAHTPOIIA,
HeaHJepTajblla, KPOMaHbOHIIA), CIENKH WM H300pakeHHs KaMEHHBIX OpYyIuil MEepPBOOBITHOTO YEJIOBEKa
(xamHU-yommepsl, pyOmna, ckpebia), reoxpoHojormyeckas Tabnmua, Komuekuus «DopMBl COXPaHHOCTH
HCKOTIae€MBIX )KUBOTHBIX M PACTCHUINY.

JlaGopaTopHble H MPAKTHYECKHE PA0OTHI:

[Ipaktuueckas padota Ne 1. «/3yyeHne uckonaeMbIx OCTaTKOB PACTEHHUN M KUBOTHBIX B KOJUICKIHSIX).

OKcKypcust «DBOIOLUS OPraHUIecKOro MUpa Ha 3emiie» (B eCTECTBEHHO-HAYUHBIA MM KpaeBeaueCcKHui
My3eil).

Tema 3. Opranu3Msbl U OKpY:Kaouias cpeaa.

OKkoyorusi Kak Hayka. 3agadydl W pasfelibl JKONOTMH. MeTombl HKOJOTMYECKHX HCCIICAOBAaHHM.
DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpensl 00MTaHUs OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3/AYILIHAS, IOYBEHHAs], BHyTPHOPTaHU3MEHHAS.

Okonoruueckue (akropel. Knaccuduxamms 3xosiorudeckux (HakTopoB: aOMOTHYECKHE, OMOTHYSCKUE U
aHTpoOIoreHHbIe. [leficTBHE HKOIOTHUECKIX (PAaKTOPOB HA OPTraHU3MBI.

Abuotndeckue (akTopsl: CBET, TeMIepaTypa, BiIaxHOCTb. Poromepuonusm. llpucnocobnenus
OpPTaHU3MOB K JIEHCTBHIO abMoTHYECKUX (akTopoB. bruonornueckie puTMel.

Buotnueckue paxTopbl. Buasl OnoTHYeCKHX B3aMMOACHCTBUN: KOHKYPEHIIHS, XHITHUIECTBO, CAMONO3 1
ero ¢opmsel. [lapasuTusm, Koomeparys, MyTyalu3M, KOMMEHCAIH3M (KBapTHPAHCTBO, HAaXJIEOHHUYECTBO).
AMeHcann3M, HeWTpanu3M. 3HaueHHe OWOTHYECKHX B3aUMOJIEHCTBHH I CYIIIECTBOBAHUS OPraHM3MOB B
MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapPaKTePUCTHUKH Momyiasiud. OCHOBHBIC IOKa3aTeNd MOMYJSIHUNA: YUCIEHHOCTD,
IUIOTHOCTh, POKAAEMOCTb, CMEPTHOCTb, IMPHUPOCT, MUrpauus. JMHaMuKa 4YHUCIEHHOCTH MOMYJISLIUH U €€
peTyISIIHSL.

JdemoHcTpaumu:

[optpetsr: A. 'ymbonbar, K. @. Pynee, 3. ['ekkens.

Tabmuuet u  cxembl: kapra «llpupomneie 30HBI 3emum», «Cpeapl OOWTaHHS OPTAaHU3MOBY,
«Doronepuomuzmy, «llomynsium», «3aKOHOMEPHOCTH POCTa YHCICHHOCTH MOMYJSIUA WHPY30pHH-
Tyhenbkm», «[lumesslie nenm.

JlaGopaTopHble U IPAKTHYEeCKUE PA0OTHI:

JlaGoparophas padota Ne 3. «Mopdosioruueckre 0COOCHHOCTA PACTEHUM U3 Pa3HBbIX MECT OOUTAHUS.

JlaboparopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktnueckas padora Ne 2. «I[logcu€r mIOTHOCTH MOMYJISALMIA Pa3HBIX BUIOB PACTCHUI.

Tema 4. Coob1ecTBa U IKOJTOTHYECKHE CHCTEMBI.

Coo0riectB0  OpraHu3mMoB — OuorieHo3. CTpPyKTypbl OHOIIEHO3a: BHUJOBas, IPOCTPAHCTBEHHAS,
Tpodudeckas (rmumieBas). Buapl-momuaanTer. CBS3U B OHOIIEHO3E.

Okosoruueckue cuctemsl (3kocuctemsl). [lorsTtue 06 skocucteme n OuoreoneHose. OyHKINOHANBHBIE
KOMITIOHEHTBI 9KOCUCTEMBI: TIPOJIyIIEHTHI, KOHCYMEHTHBI, peAyIeHTh. KpyroBopoT BemecTB U MOTOK SHEPTHUH B
skocucteme. Tpodudeckue (MUILEBBIE) YPOBHH 3KocucTeMbl. [lummeBsle nenu u cetn. OCHOBHBIE NOKa3aTeNd
9KOCHUCTEMBI: OumomMacca, MPOAYKLHS. OKOJIOIMYECKHE NUPAMHIBL NPOAYKLUUH, YUCICHHOCTH, OHOMAcCHI.
CBoiicTBa 9KOCHCTEM: YCTOMYMBOCTD, CAMOPETYIISIHS, pa3ButTHe. CyKieccHs.

[Mpupoanbie 3KOCHCTEMBI. IKOCUCTEMBI 03Ep M peK. DKOCHCTEMa XBOWHOTO WIIM HNIMPOKOIHCTBEHHOTO
neca.

AHTpPOTIOTEHHBIE YKOCHCTEMBI. ATPO3KOCHCTEMBI. Y pOOIKOCHCTEMBI. bronornueckoe M X034iCTBEHHOE
3HA4YEHHUE arpOIKOCHCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak akrop yctoitunBocTH 3kocucTeM. CoxpaHeHHe OMOJIOTHYECKOro pasHooOpasus
Ha 3eMIie.



VYuenne B. . Bepuazackoro o ouocdepe. I'panuiibl, cocTaB U CTpyKTypa Ouocdepsl. JKuBoe BelecTBo
ero dpynkiuu. OcodeHHoCcTH OHOoCchephl Kak rI00aabHON SKOCUCTEMBI. JMHAMHUYECKOe PaBHOBECHE U 0OpaTHas
CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB u OHOreOXMMHYECKHE IHKIBI JIEMEHTOB (yriiepoaa, a3ora). 30HaJbHOCTD
6unocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeuectBo B Onocdepe 3emum. AHTPONOTeHHBIE W3MEHEHHS B Omocdepe. [ nmobanbHBIE
9KOJIOTHYECKHE POOIEMBI.

CocymiecTBoBaHue IPUPOABI 1 deoBedecTBa. CoxpaHeHrne 6mopa3HooOpa3usi Kak OCHOBA YCTOWYHUBOCTH
6unocdepsl. OCHOBA PaMOHATIFHOTO YIIPABIICHUS MPUPOJIHBIME PECYpPCaMU M MX HCIONb30BaHKe. [locTimkeHns
OMOJIOTUH U OXpaHa IPUPOIBL.

JdemoHcTpanuu:

[oprpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnagckwuii.

Tabmuupt u cxemsl: «[Iumesbie nenmny», «buoneHos: coctaB u cTpyKTypay», «lIpupomHbie cooOmecTBay,
«Uenu nurtanusy, «Ixojoruyeckas nupamuaay, «buocdepa u uenosek», «IKOCHCTEMA MHUPOKOIUCTBEHHOTO
meca», «IKOCHUCTEMa XBOWHOTO Jiecay, «bumoreHo3 BomoéMayn, «ArpomeHos», «lIpuMepHBIe aHTPONOTEHHBIC
BO3JEHCTBHSI HA TPUPOAY», «BakHEWIne MCTOYHWKH 3arpsS3HEHUs] BO3AyXa M TPYHTOBBIX BOI», «llouBa —
Ba)kKHEHIIasi cocTaBisionias ouocgepsl», «DakTopsl nerpaganuu mousy, «llapHukoBeid 3G dexrT», «DakTophl
paaroaKTUBHOTO 3arpsi3HeHus Omocheps», «OOmas cTpykrypa Omochepsl», «PacmpocTpaHeHuWe >XW3HH B
ounocdepe», «O30HOBBIA dkpaH Onochepr», «Kpyrosopor yriepoma B Ouochepe», «KpyroBopor azora B
MPUPOALY.

OOopyznoBaHue:  Mopaeib-amuIMKalus  «TunuuHble  OWOLleHO3BD», replOapuii  «PacTuTenbHbie
COO0O0IIECTBaY, KOIUIEKITNH «bHOTIeH03Y», « BpennTenn BaxXHENIITNX CEeIbCKOXO03SIMCTBEHHBIX KYJIBTYp», TepOapun
1 KOJUJICKIIMH paCTCHI/II‘/'I M JKMBOTHBIX, MPUHAMJICKAIINWE K PA3HBIM 3KOJOTHMYECKHUM IpyliiaM OJHOIO BHUIA,
Kpacnas xaura Poccuiickoit denepannu, n300paxxeHns: OXpaHIeMbIX BUJOB PACTEHUH U )KHBOTHBIX.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI [I0 BHUOJIOTMM HA BA30BOM
YPOBHE CPEAHEI'O OBILET'O OBPA3OBAHUA

Cornmacio ®I'OC COO, ycraHaBmMBalTCS TpeOOBaHWS K pe3yldbTaTaM OCBOSHHUS OOYyYarOIIMMHUCS
MIPOTPaMM CPEAHETO 00IIero 00pa30BaHus: TNYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType AMYHOCTHBIX pE3YJIbTATOB OCBOCHHUS NpeaMeTa «bHOJOrus» BbIAETICHBI CIEIYIOLINE
COCTABIISIIOIIME: OCO3HAHHE OOYYAIOIIMMHUCS POCCHHCKOW Tpa)KIAHCKOW MIOEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEJIBHOCTH M CaMOOIPEIENICHHI0, HaJWMYhe MOTHBAIMKM K OOYYEHHIO OHOJIOTWH,
LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOEKACHUI JMYHOCTH HAa OCHOBE KIIIOYEBBIX LIEHHOCTEH H
HUCTOPUYECKHUX TPAaJULUUN pa3BUTHA OMOJIOTMYECKOTO 3HAHMSA, TOTOBHOCTh U CIIOCOOHOCTH OOYYarOLIMXCS
PYKOBOACTBOBATLCA B cBOEH JACATCIIBHOCTU HEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAaMH, HNPHUCYHIUMHU CUCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HAIMYHE 3KOJOTHYECKOTO MPaBOCO3HAHUS, CIOCOOHOCTH CTAaBHTh LIENH H
CTPOUTH >KU3HEHHBIE TUIAHBI.

JlnuHOCTHBIE pe3ynbTaThl OCBOEHUS mnpenmera «buonorus;» mocTuraroTcsi B €JUHCTBE Y4eOHOH u
BOCIIUTATEILHOM ACATCIBHOCTH B COOTBETCTBHU C TpaJUIIMOHHBIMUA pOCCHﬁCKHMH COIIMOKYJIbTYPHBIMH,
HUCTOPUYECKHMH M JAyXOBHO-HPABCTBEHHBIMU LICHHOCTSIMH, IPUHATHIMHA B OOILLECTBE HPaBHWJIAMH U HOPMaMH
MOBEJCHNUS M CIIOCOOCTBYIOT MpoOIleccaM CaMOIIO3HAHWS, CAMOBOCIUTAHUS M CaMOPa3BUTHS, Pa3BUTHA
BHYTPEHHEN NO3UILIMM JIMYHOCTH, MATPUOTHU3MA, YBAXKEHMS K 3aKOHY W IPABOINOPAJIKY, UEJIOBEKY Tpyla M
CTapmieMy IOKOJICHUIO, B3BAUMHOI'O YBAXXCHUAA, 6epe>I<H0r0 OTHOHUICHUS K KYJIbTYPHOMY HACJICAWUIO U TPAaIUIIUAM
MHOT'OHallMOHANbHOro Hapoja Poccuiickoit deneparuu, npupoe U OKpyxaroieit cpeze.

JImaHOCTHEIE PE3YIbTATBl OCBOCHUA yqeGHoro nmpeamMeTa «bnonorusy JOJIKHBI OTpaXaTb TOTOBHOCTH U
CIOCOOHOCTh  O0YYaOIMXCSl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTpEHHEW IO3WIMEH JIUMYHOCTH,
CHUCTEMOH  LIEHHOCTHBIX OpHEHTAlMi, [O3UTUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOILUX
TPaJUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IIEeCTBa, PacIMpPEeHNE KU3HEHHOTO OIBITA U OTIBITA AESTEILHOCTH B
MpoIiecce peaar3anii OCHOBHBIX HAPaBJICHHU BOCITUTATEILHON IEATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpaKIaHCcKOro BOCIUTAHUA:



c(OPMHPOBAHHOCTh TPAXKIAHCKOHN MO3UIIMK 00YyYaromerocss Kak akKTUBHOTO W OTBETCTBEHHOTO YJIeHA
POCCHICKOTO OOITECTRA,

OCO3HaHUE CBOUX KOHCTUTYIIMOHHBIX MPaB M 0053aHHOCTEH, yBaXKEHUE 3aKOHA U TIPAaBOTIOPS/IKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JACATEIBHOCTH MPH CO3JaHUU YYCOHBIX MPOCKTOB, PEUICHUH
y4eOHBIX M MTO3HABATEIBHBIX 32124, BEITIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPEIENATH COOCTBEHHYIO MO3HUIIHIO TI0 OTHOIIEHHUIO K SBICHUSM COBPEMEHHOM JKHU3HU U
OOBSICHATH €€;

YMEHHE yYUTHIBATh B CBOWX MEHCTBHSIX HEOOXOIWMOCTh KOHCTPYKTHBHOTO B3aMMOJEHCTBHS JIOACH C
pa3HBIMH yOeXIeHUSIMH, KYJIbTYPHBIME LIEHHOCTSIMHU M COIIHAIEHBIM TIOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B ITIPOIIECCE COBMECTHOTO BBHITIOJIHCHUS YYCOHBIX, TO3HABATCIBHBIX H
HCCIICIOBATEIBCKUX 3aJ1a4, YBAKUTCIHLHOTO OTHOIICHUS K MHEHHUIO OIIOHCHTOB NMPU OOCYXJICHUU CIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COACPIKAHMUS;

TOTOBHOCTH K TYMAaHUTAPHOU U BOJIOHTEPCKOM 1eATEIbHOCTH;

2) NaTpHOTHYECKOr0 BOCIINTAHMA:

c(hOpPMHUPOBAHHOCTh POCCHUICKONW TPa)XKTaHCKON HMIEHTHYHOCTH, MATPUOTH3MA, YBAKEHUS K CBOEMY
Hapony, 4yBCTBa OTBETCTBEHHOCTH nepeld PonuHOH, ropaoctu 3a cBOM Kpail, cBoro PoauHy, CBOU SI3BIK U
KYJBTYpY, MPOIILJIOE U HACTOSIIIEe MHOTOHAIIMOHAIBHOTO Hapoa Poccuu;

LIECHHOCTHOE OTHOULIEHUE K MPUPOAHOMY HACIEAUIO0 M NMaMSATHUKAM MPUPOAbI, TOCTHKEHUsM Poccuu B
HayKe, UCKYCCTBE, CLIOPTE, TEXHOJIOTHSIX, TPYAE;

CIOCOOHOCTH OIIEHWBATh BKJIAJ] POCCUHCKUX YYEHBIX B CTAHOBJICHUE M Pa3BUTHE OWOJIOTUH, TOHUMAHUS
3HAYCHUsI OMOJIOTUH B MO3HAHUH 3aKOHOB IPUPOJIBI, B )KU3HHU Y€JI0BEKa U COBPEMEHHOT'O O0IIICCTRA;

uieiHas yO0eXIEHHOCTh, TOTOBHOCTh K CIYXEeHHIO W 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €0
cy a0y,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHUE TYXOBHBIX LICHHOCTEH pOCCUIICKOTO HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO TTOBEICHUS;

CIOCOOHOCTH OIICHMBATh CUTYAIUI0 U NMPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUCHTUPYACH HAa MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HaHUE JTUYHOTO BKJIAJ[a B IIOCTPOCHHUE YCTOMUNBOTO Oy TYIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOUM POJUTENSM, CO3JaHUIO CEMBH Ha OCHOBE OCO3HAHHOTO MPUHATUA
LIEHHOCTEN CEMEWHON KU3HU B COOTBETCTBUU C TpaAULMsIMU Hapo10B Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs ACTETHKY ObITa, HAYyYHOTO M TEXHWYECKOTO TBOPUYECTBA,
CIIopTa, TPyAa, OOIIECTBEHHBIX OTHOIIIECHUH;

[IOHUMAaHUE YMOLIMOHATBHOTO BO3AEUCTBUS )KUBOU MPUPOABI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIPDAKEHHIO B PAa3HBIX BHUAAX MCKYCCTBAa, CTPEMIICHUE MPOSBISATH KayecTBa
TBOPUYECKOM JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (GOPMHUPOBAHUS KYJLTYPbl 3A0POBbSI M JIMOLMOHAJIBLHOIO
0J1aromoJry4ms:

MOHMMAHHWE W peaiu3alusl 3[0pOBOro u 0e30macHOro o0Opasza >KM3HH (3I0POBOE MUTAHHUE, COOJIOCHNE
TUTHEHUYECKUX TPaBWII U HOPM, COaJaHCUPOBAHHBIA PEXKUM 3aHITUH M OTHbIXa, peryyspHas (usnueckas
AKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DM3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHWE IICHHOCTH TNPAaBUJ WHIUBUAYAILHOTO W KOJUICKTMBHOTO O€30MacHOr0 TIOBEIACHHUS B
CUTYaLUSIX, YTPOKAIOIIKX 300POBBIO U AKU3HU JIOACH;

OCO3HaHUE TIOCJEICTBUH W HENPUATUS BPENHBIX MPHUBBHIYEK (YMOTPEOJEHHs alKOroys, HapKOTHKOB,
KypeHHS);

6) TPY10BOT0 BOCTIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HAHUE IIECHHOCTH MACTEPCTBA, TPYAOII00HE;

FOTOBHOCTh K aKTUBHOMU JICSTEILHOCTH TEXHOJIOTMYSCKOW U COI[MAIbHOM HAMPaBJIEHHOCTH, CIIOCOOHOCTD
MHULIUAPOBATH, INIAHUPOBATH M CAMOCTOSITEIIEHO BBHITIOIHATE TAKYIO JACSTEIIBHOCTS;

WHTEPEC K Pa3IUYHbIM cepaM TpodeCCHOHAILHOU ACSITeNbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIM
BBIOOD Oymymieit mpodeccru u peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TUIAHEI,

FOTOBHOCTB M CITOCOOHOCTh K 00pa30BaHUIO M CaMOOOpa30BaHHMIO HA MTPOTSHKCHUN BCEH KU3HHU;

7) IKOJIOTMYECKOTr0 BOCIIUTAHUSA:



9KOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHE K MPUPOAE KaK MCTOYHHKY JKM3HW Ha 3emyie, OCHOBE eé
CYIIECTBOBAHUS;

MIOBBIIIICHUE YPOBHS ASKOJIOTMYECKOW KYJNBTYpPhl: TMPUOOPETCHHUE OMBITa IUIAHUPOBAHUS IMOCTYIKOB H
OIICHKU UX BO3MO>KHBIX MOCJIEJICTBUN ISl OKPY>KAIOIIECH CPEIbI;

OCO3HaHUE III00ATFHOTO XapaKTepa SKOIOTUIECKHX MPoOJIeM 1 MyTeH MX PeleHHs;

CIIOCOOHOCTH WCIIOIB30BaTh MPHOOpETaeMble MPU M3YYCHUH OMONIOTUY 3HAHUS M YMEHUS TPH PEIIeHUN
Mpo0JIeM, CBS3aHHBIX C PAMOHAILHBIM MPUPOIOTOIb30BaHUEM (COONIOICHUE TIPaBUJ TIOBEJCHUS B IIPUPO/IE,
HaIpaBIIEHHBIX HAa COXpaHEHNe PAaBHOBECHS B IKOCHCTEMAX, OXpaHy BUJOB, YKOCHCTEM, Onochepsr);

AKTHUBHOE HENpPUSITHE MACUCTBUI, NPUHOCALIMX BpeJ OKPYKAOIIEH NPUPOIHOH cpene, yMEHHE
MPOTHO3UPOBATh  HEOJATONPUATHBIC  OKOJIOTUYCCKUE IOCICACTBHS  MPESANPUHUMAEMBIX JICWCTBUH |
MpeAoTBpaIIaTh UX;

HaJIMYUE PA3BUTOTO DJKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKOW KYNBTYphI, ONbBITA NEATEIHHOCTH
SKOJOTUYECKON HAIMpaBICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS MMHU B MO3HABATEIHHON, KOMMYHUKATUBHOU U
COIIMAIbHONM TMPaKkTUKE, TOTOBHOCTHM K YYaCTHIO B MPAaKTUYECKOH JEATEIBHOCTU DKOJIOTHUYECKON
HaIpaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
00IIIeCTBEHHOW MPAKTHUKH, OCHOBAHHOTO HA JUANIOTE KYIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SA3BIKOBOW M YHUTATEIICKOM KYJBTYpPbl KaK CpPEICTBA B3aMMOJECHCTBUS MEXKIY
JIIOAbMU U MMO3HAHUA MHPA,

MMOHMMaHWe CTenu(UKH OMOJOTHH KaK HAayKH, OCO3HAHUA €€ poiid B (POPMHUPOBAHHWH PAMOHAIHEHOTO
HAay4YHOI'O MBIINIJICHUS, CO3JaHUU LEJIOCTHOIO NPEACTAaBICHUA 06 OKpYyXaromeM MHUPE KaK O €ANHCTBC IIPUPObI,
YelloBeKa W OOIEeCTBa, B IMO3HAHMM MPHPOJHBIX 3aKOHOMEPHOCTEH W PEIICHHH MPOOJIEM COXpaHCHHS
MIPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHH TSI COBPEMEHHON MUBUIIM3AINH: 00eCTieueH!s] HOBOTO YPOBHSA
Pa3BUTHS MEAMIMHBI, CO3JJaHUE MEPCIEKTHBHBIX OMOTEXHOJIOTHH, CITIOCOOHBIX pellaTh PECYpPCHBIE MPOOIIEMBI
Pa3BUTUA YCIOBCUYCCTBA, IMOUCKA HYTGP'I BbIXOJa H3 FJIO63J'H>HI)IX 3KOJIOTHYCCKUX HpO6HCM u O6CCHG‘-ICHI/I$I
mepexoja K YCTOWYMBOMY pA3BHTHIO, PallMOHATHLHOMY HCIMOJB30BAHUIO TPUPOAHBIX PECYPCOB M
(hopMHUPOBaHUIO HOBBIX CTAHJAPTORB JKU3HH;

3aWHTEPECOBAHHOCTh B TIONyYEHHH OWOJIOTMYECKMX 3HAHMHM B UENSAX MOBBIIICHUS OOLICH KYyJIbTYPHI,
€CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOW 4YacTH (DyHKIIMOHAIHHOW TPaMOTHOCTH OOYYarOIIUXCS,
(hopMupyemoii Ipu N3y4eHUU ONOIIOTHH;

IMOHMMAHUEC CYIIHOCTH MCTOJOB ITIO3HAHUA, HCIOJB3YEMbIX B €CTCCTBCHHBLIX HayKax, CHOCO6HOCTI/I
WCIIONIb30BaTh TOJy4YaeMble 3HAHWA JUIS aHauu3a W OOBSCHEHHs SIBICHUH OKPYXKAaIoNero MHpa H
MIPOUCXOAINX B HEM U3MEHEHHIA, YMEHHE JellaTh 000CHOBaHHBIC 3aKIIFOYCHUS HA OCHOBE HAyYHBIX (DAKTOB H
HUMCIOMINXCA TaHHBIX C LCJIbIO MOJTYUYCHUSA JOCTOBCPHBIX BHIBOAOB,

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OWOJOTMYECKUE 3HAHMS Ui pelIeHUs npodjeM B
PeaNbHBIX )KU3HEHHBIX CUTYAIIHsIX;

OCO3HAHWE IICHHOCTH HAy4YHOW JEATEIHHOCTH, TOTOBHOCTH OCYIICCTBISTh TPOEKTHYIO U
HCCICO0BATECIBbCKYIO ACATCIILHOCTD UHANBHUIYAJIbHO U B I'PYIIIC;

TOTOBHOCTh W CIIOCOOHOCTh K HENMPEePHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHWIO, K AaKTHBHOMY
MTOJTyYEHUI0 HOBBIX 3HAHWH 110 OWOJIOTUN B COOTBETCTBUU C KU3HEHHBIMU TIOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pPe3yJbTaThl OCBOCHUSI yueOHOro mpeamMeTa «broJorus» BKIIOYAIOT: 3HAYMMBIC UL
(hopMHpOBaHUSI MHUPOBO33pEHHUS OOYYAIOIIMXCS MEXAUCHUIUIMHAPHBIE (MEXIIpPEIMETHBIE) OOLIeHAYYHbIE
MOHATHA, OTPAXKAIOIIWE IEeJOCTHOCTh HAYYHOM KapTHHBI MHpa H CHeNH(UKYy METONOB IO3HAHWUS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HAayKax (BELIECTBO, SHEPTHUS, SBICHHUE, MPOLECC, CHCTEMa, Hay4HBIH (akT,
MPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUSsl, UCCIIEI0BaHNe, HAOII0IeHHEe, U3MEPEHNE, SKCIIEPUMEHT
W JpyTvX), yHMBEpCAJIbHBIE Yy4eOHBIE IeicTBHA (IO3HABATEIbHBIE, KOMMYHHKATHBHBIE, DPETYJISTHBHEIE),
obecrieunBaronne  (GopMupoBaHHE  (DYHKIMOHAJIBHOW T'PaMOTHOCTH W COIUAIBHOH  KOMIIETECHIMU
00y4almuxcsi,  CHOCOOHOCTh  OOYyYarOIIMXCS ~ MCHOJb30BaTh  OCBOGHHBIE  MEXKIUCLUUILTMHAPHEIE,
MHPOBO33pEHYECKHE 3HAHUS U YHUBEPCAIbHbIE yaeOHbIE IeHCTBUS B IIO3HABATENBHOM U CONMAIBHOMN MPAKTHKE.



MeramnpeaMeTHble pe3ylbTaThl OCBOCHUS TIPOTPaMMBI  CPEOHETO O0O0Iero oOpa3oBaHUS TOJDKHBI
OTpaXkaTh:

OBianeHue yHUBEPCATbHBIMHY Y4e0OHbIMH MO3HABATEIbHBIMY 1€HCTBUSIMM:

1) 6a3oBble JOTHYECKHE eHCTBUS:

CaMOCTOSITETTFHO (hOPMYITUPOBATh U aKTyaIM3UPOBATH IPOOIEMY, pacCMaTpUBAThH €€ BCECTOPOHHE;

HCIIONTH30BaTh TIPH OCBOCHUM 3HAHWUU MPHUEMBI JJOTHYSCKOTO MBIIIICHHS (aHaN3a, CHHTE3a, CPaBHEHUS,
KJIacCU(UKAIUK, OOOOIICHHUS), PACKPBIBATh CMBICT OHOJIOTMYCCKHUX IOHITHH (BBLICIATh UX XapaKTEPHBIC
MIPU3HAKH, YCTAHABIIUBATH CBSI3H C APYTUMH TOHSATHIMH);

OTIpENIENIATh e ACSITCILHOCTH, 3aJaBas MapaMeTphl W KPUTEPUHU HMX ITOCTHIKEHHS, COOTHOCHTH
pe3yAbTaThl ACSTEIBHOCTHU C MOCTABICHHBIMU LIETISIMU;

KCIIOJIb30BaTh OMOJIOTUYECKUE TIOHATHUS JIJIsl OOBSICHCHUS ()aKTOB M SIBJICHUI KUBOW TIPUPO/IBL;

CTPOUTh JIOTHYECKHE pacCyXIeHus (MHIyKTHUBHBIE, MACIyKTHUBHBIC, II0 aHAJIOTHUH), BBIABIATH
3aKOHOMEPHOCTH U MPOTUBOPEYHSI B PACCMATPUBACMBIX SBICHHUSX, (OPMYITHPOBATH BHIBOJIBI U 3aKITIOUYCHUS;

NPUMEHSTh CXEMHO-MO/JICIBHBIE CPEICTBA AJIs MPEACTABICHUS CYIICCTBEHHBIX CBSI3€M M OTHOIICHUN B
M3y4aeMbIX OHMONOTHYECKMX OOBEKTaX, a TaKkKe MPOTHBOPEYHI Pa3HOTO pOJa, BBIIBICHHBIX B DPa3IMYHBIX
HH()OPMAITHOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIAH peEIICHUS TMPOOJIEMbl C YYETOM aHaIM3a WMCIOIIUXCS MAaTepUANBHBIX U
HEMaTepUANBHBIX PECypPCOB;

BHOCHUTH KOPPEKTHUBHI B JICATEIHHOCTH, OIIEHUBATH COOTBETCTBUE PE3YNBTATOB IIEIISIM, OIEHHUBATh PUCKH
MOCJIEACTBUMN IEATCILHOCTH;

KOOPAWHHUPOBATh M BBHIMONHATH paboTy B YCIOBHSIX PEabHOTO, BUPTYaJbHOTO M KOMOWHHPOBAaHHOTO
B3aMOJCHCTBHSI;

pa3BI/IBaTI) KpCaTI/IBHOG MBIIJICHUEC HpI/I peHICHI/II/I JKU3HCHHBIX HpO6J'I€M.

2) 6a3oBbIe HCCIEA0BATEIHLCKHE ICHCTBUSA:

BIIa/IETh HaBBIKAMHU y4eOHO-HCCIIEIOBATENFCKON M MPOEKTHOW AESITeNTbHOCTH, HABBIKAMU Pa3peIIeHHs
mpo0JyieM, CIOCOOHOCTHI0O W TOTOBHOCTBHIO K CaMOCTOATEIHHOMY ITOWICKY METOJOB PEIICHHS MPAKTHIECKUX
3ajad, HpI/IMCHCHI/I}O paSHI/I‘IHI)IX METOA0B ITO3HAHMUA,

HCITIOJIB30BaATh pa3JII/I‘-IHI)IC BUAbBI OCATCIBHOCTU IIO HOHy‘-ICHI/IIO HOBOI'O 3HaHHs, €Io I/IHTCpHpCTaHI/II/I,
MPeoOpa30BaHUI0 U MPUMEHEHHIO B YIEOHBIX CHUTYAIUSIX, B TOM YHCJE TIPHA CO3JaHNM yUEOHBIX M COLUATBHBIX
MIPOEKTOB;

q)OpMI/IpOBaTI) Haqumﬁ THUIT MBINIJICHHUS, BJIAJCTh Hay‘IHOﬁ TCpMHHOHOFHCﬁ, KIIFOYCBBIMU IMOHATUAMU U
METOIaMH;

CTaBUTh W (POPMYJIHPOBATh COOCTBEHHBIE 33/ladyll B 00pa30BaTElIbHON MCSITEIHHOCTH M >KM3HEHHBIX
CI/ITyaHI/IHX;

BBISIBJISITh  TIPUYMHHO-CJIEICTBEHHBIC CBSI3W W aKTyalIM3WPOBATh 3a7ady, BBIABUTATh THIOTE3y €&
pelIeHrs, HaXOAUTh apTyMEHTHI JIJIS JOKa3aTelhCTBA CBOMX YTBEPKICHHM, 33a/1aBaTh MapaMeTPhl U KPUTEPHUH
perieHus;

aHaJ’II/I?)I/IpOBaTb HOJ'IyT-IeHHBIe B XO0A€ peHIeHI/IH 3aJauu peSYJ]BTaTI)I, KpI/ITI/I‘IeCKI/I OLCHUBAThH HUX
JIOCTOBEPHOCTD, POTHO3UPOBATh H3MEHEHNE B HOBBIX YCIIOBHSX;

JIaBaTh OLICHKY HOBBIM CHTYaIUsIM, OLIEHUBAThH MPUOOPETEHHBIN OMBIT;

OCYIIECTBJISATh  IICJICHANPABJICHHBIA IMOWCK IEpPeHOca CPeACTB M CHOCOOOB  JCWUCTBUSA B
po(heCcCHOHATBHYIO CPEY;

YMETh ITEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO U PAKTUYECKYIO0 00JIaCTH KU3HEICATEIIbHOCTH,

YMETb MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00IacTeil;

BBIBUTATh HOBEIE HJIEH, IIPEJIaraTh OpUTHHAIBHBIE TIOJXO/bI M PEIIeHNUs, CTABUThH MIPOOJIEMBI U 33/1a4H,
JIOITYCKAIOIINE AThbTePHATUBHBIE PEIICHUSI.

3) padorta ¢ undopmanmeii:

OPHEHTHPOBATLCS B PA3JIMYHBIX HMCTOYHHMKAX HHGPOpMAlUU (TEKCTe Y4eOHOTro IOCOOWs, HaydHO-
MIOMYJISIPHOW JTMTEpaType, OWOIIOTMYECKUX CIIOBApsSX W CHPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
Wnteprere), aHAMU3UPOBATh MHPOPMAIIMIO Pa3IMYHBIX BUJIOB M (JOPM MPECTABICHUS, KPUTHUYECKH OIICHUBATh
e€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTE;

(hopMyTMpoBaTH 3ampPOCHl M MPHUMEHSATh PA3UYHBIE METOJbI NPHU TOUCKE M OTOOpe OMoIorHyYecKon
nH(pOopMaIuu, HeoOOXOAMMOH JIJIs BHITOIHEHUS YYeOHBIX 3a/1a4;

npuoOpeTaTh OIIBIT HCIIOJIE30BaHUA UHPOPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHUH,
COBepHIeHCTBOBaTL Ky_IIBTypy AKTHUBHOI'O UCIIOJIb30BAHUS paSHI/IqHLIX IIOHMCKOBBIX CHCTEM,



CaMOCTOSITEIBHO BBIOMPATh ONTHMANbHYIO (opMy mpencraBieHns OHONOTHYECKOH HH(MOpMAIIH
(cxemsl, TpadvKH, TUATPAMMEI, TAOTUITEI, PUCYHKH H IPYTOC);

UCTIONB30BaTh HAy4YHBIH S3bIK B KadecTBE CpPEACTBA NpU paboTe ¢ OMONOrHYecKol HH(POpPMAaLUEH:
MPUMEHSTh XUMHUYECKue, (U3NYecKhe M MaTeMaTHYeCKHe 3HAaKH M CHUMBOJBI, (QopMyibl, abOpeBHaTypy,
HOMEHKJIATypy, UCIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HAIVIAHOCTH;

BJaJeTh HAaBbIKAMM pACIIO3HABAHUS MW 3allMThl HHGpopManuu, HHOOPMALMOHHON O€30mMacHOCTH
JIUYHOCTH.

OsJajeHHe YHUBEPCAJIbLHLIMH KOMMYHUKATUBHBIMH 1CCTBUSIMU:

1) oGmenne:

OCYIECTBIISITh KOMMYHHKALIUU BO BeeX cepax >KU3HH, aKTUBHO y4acTBOBAThH B AUAIOTE WM AUCKYCCUU
MO0 CyWecTBY 0OcCykgaeMoil Tembl (YMEHHE 3aJaBaTh BOMPOCHI, BBICKA3bIBATh CYXKACHUS OTHOCHUTEIHHO
BBINOJIHEHUS TIpeUIaraeéMoi 3aJaud, YYuThIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3ULMK JPYTUX YYaCTHUKOB
JUanora Wi AUCKYCCHUH);

pacmo3HaBaTh HeBepOalbHBIE CpencTBa OOIICHWS, MOHMMAaTh 3HAUYEHHE COLHUAbHBIX 3HAKOB,
MIPEANOCHUIOK BOSHUKHOBEHHS KOH(QJIMKTHBIX CUTYyalUil, yMETh CMAT4aTh KOHMIUKTHI ¥ BECTU IIEPETOBOPHI;

BJIaJIeTh Pa3lIUYHBIMU CIIOCOOAMM OOLICHUS M B3aUMOACUCTBHS, IOHUMATh HAMEPEHUS APYTHX JIOIEH,
MPOSIBIISAT  YBOKUTEIBHOE OTHOLICHHE K cOOECemTHHKY W B KOpPpEKTHOH ¢(opme QopMynnpoBaTs cBOH
BO3PaXKCHUS;

Pa3BEPHYTO U JIOTHYHO U3JIAraTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAHUEM S3bIKOBBIX CPEIICTB.

2) COBMECTHAsI 1eATeJIbHOCTD:

MOHUMATh W HCIOJb30BaTh NPEUMYIIECTBA KOMAHIHOW W WHAWBUAYaTbHOH pPabOTHI MPH pEIICHHH
OmooTIUecKo mpobdieMbl, 000CHOBEIBATH HEOOXOAMMOCTh MPUMEHEHHUS! TPYNHOBBIX (GOPM B3aUMOJEHCTBHS
MIpU pelIeHun yueOHOW 3a/1a4H;

BBIOMpPATh TEMAaTHUKy M METOJIbI COBMECTHBIX JCHCTBUH C Y4ETOM OOILIMX WHTEPECOB W BO3MOXHOCTEH
KaXZI0T0 WICHA KOJUIEKTUBA,

MNPUHUMATH L€ COBMECTHOH IEsTebHOCTH, OPraHM30BBIBATH U KOOPAUHHUPOBATH NEHCTBUS MO €&
JOCTIDKEHHIO: COCTAaBJIATh TUIAH JCHCTBUH, pacTpeneNiaTh PoJid ¢ Y4ETOM MHEHHH yYacTHHUKOB, OOCYKIaTh
pe3yAbTaThl COBMECTHOM PabOTHI;

OLIEHMBATh Ka4yeCTBO CBOEr0 BKJIaJa M KAXKIOIO Yy4YacTHHMKA KOMaHIbl B OOIMMH pe3yiabTaT IO
pa3paboTaHHBIM KPUTEPHSIM;

npenjaraTh HOBbIE NMPOEKTHI, OIEHUBATh WJEH C MO3UIMH HOBU3HBI, OPUTMHAJIBHOCTH, MPaKTHUECKOM
3HAYNMOCTH;

OCYILECTBIISTH NO3UTUBHOE CTPATETUUECKOE IOBEACHUE B PA3ITMUHBIX CUTYALUSX, HIPOSIBISTH TBOPUECTBO
1 BooOpakeHue, OBITh MHUIIUATHBHBIM.

OsjaeHue YHUBEPCAILHBIMU PeryIsTHBHBIMHU 1eHCTBUSIMU:

1) camoopranuzamms:

WCTIOJIB30BaTh OMOJIOTUYECKUE 3HAHUS JUIS BBISBIICHUS TIPOOJIEM M UX PELICHHUS B )KU3HEHHBIX H y4EOHBIX
CUTYAIHIX;

BBIOMpATh HA OCHOBE OMOJOTMYECKHX 3HAHHH LEJICBBIE M CMBICIIOBBIE YCTAHOBKH B CBOMX JICHCTBUSX U
MOCTYMKaX [0 OTHOIIEHHUIO K KUBOU MPHUPO/JIE, CRBOEMY 3/IOPOBBIO U 37I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIbHO OCYIIECTBIISITh ITO3HABATEILHYIO JICSTEIbHOCTD, BBISBISATH NPOOJIEMBI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTeNIbHOM ASSTEIBHOCTH U )KU3HEHHBIX CUTYalLUsX;

CaMOCTOSITEIbHO COCTAaBJIATH IUIaH peIIeHHs MPoOIeMbl C yYETOM UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U NPEATIOUTEHUH;

JlaBaTh OLECHKY HOBBIM CHTYaIHsIM;

pacimpsATh paMKH y4eOHOTo peMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHU;

JieNiaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE;

OIIEHMBATh MPUOOPETEHHBIN OTIBIT;

cnoco0cTBOBaTh (HOPMHUPOBAHUIO M TPOSBICHUIO IIMPOKOW SPYIMIMKM B Pa3HBIX OOJACTIX 3HAHHM,
MTOCTOSTHHO TIOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B NEATEIBHOCTb, OLIEHHUBATh COOTBETCTBHE
pE3yIBTaTOB LENSIM;



BJIaJICTh HABBIKAMH [I03HABATENILHOW pedleKcrr KaK OCO3HAHUS COBEpIIACMBIX JCUCTBHHA U
MBICITUTENFHBIX MPOIECCOB, UX PE3yJIbTaTOB M OCHOBAHWIA, HCIOJIB30BaTh NMPUEMBI peIeKCHH AJS OIEHKH
CUTYyaIiH, BEIOOpA BEPHOTO PCIICHHUS;

YMETh OLICHUBATh PUCKHU M CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHUKCHUIO;

MIPUHAMATH MOTUBBI K apTYMEHTHI APYTUX MIPH aHAIHU3€E PE3YIbTATOB ACSTEIHHOCTH;

3) npuHsiTHE Ce0s U IPYTUX:

MPUHUMATH ce0s1, TOHUMas CBOU HEJIOCTATKU U IOCTOMHCTBA;

MIPUHAMATH MOTUBBI U apTYMEHTHI APYTUX MIPH aHAIIN3E PEe3yIbTaTOB IEATEIHHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKH;

pPa3BHUBaTh CIOCOOHOCTH MOHUMAThH MUP C IO3UIIUHU JIPYTOTr0O YeIOBeKa.

INPEJMETHBIE PE3YJIbTATBI

[IpenmerHbie pe3ynbTarhl ocBoeHHs mporpammbl COO mo Ouomorny Ha 0a30BOM ypPOBHE BKIIOYAOT
cneuuguueckue Uisi yueOHoOro mpenmMera «bHoJorus» HaydyHble 3HAHHSA, YMEHHsI M CIIOCOOBI JEHCTBHUH MO
OCBOCHUIO, MHTEPIIPETALMH U MPeOOPa30BaHUIO 3HAHHUM, BUABI ACATEILHOCTH 10 MOIYYEHUIO HOBOTO 3HAHHMS U
[IPUMEHECHUIO 3HAaHUM B Pa3IM4YHBIX YYEOHBIX CUTyallMAX, a TaKXKE B PEAIbHBIX XU3HEHHBIX CHUTYaLMSX,
CBSI3aHHBIX C OMoNorueil. B mporpamme npeaMeTHbIE pe3yIbTaThl MPEACTABICHBI IO FoJaM 00yUIeHHSI.

[IpenMeTHBIE pe3yNbTaThl OCBOCHUS YueOHOTO NpenMeTa «buonorusy ¢ 10 Kracce N0HKHBI OTPaXKATh:

c(OpPMHUPOBAHHOCTH 3HAHUN O MECTE M PO OMOJIOTUH B CUCTEME HayYHOI'O 3HAHUS €CTECTBEHHBIX HaYK,
B ()OPMHPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHPA W HAyYHOI'O MHPOBO33DEHUS, O BKJIAZC
POCCHICKHX H 3apyOC)KHBIX YUYEHBIX-OMOJIOTOB B pa3BUTUE OWONOTHH, (YHKIHOHAIBHOH TPaMOTHOCTH
YeJIOBEKa JAJIsl peILCHNs )KU3HEHHbIX 3a/1a4;

YMEHHE DPACKPBIBAaTh COAEP)KaHHE OMOJIOrMYECKHX TEPMHMHOB M HOHSTHH: KU3Hb, KJIETKA, OPTaHHU3M,
MeTabo3M (0OMEH BEIIECTB U MPEBPAIllCHUE SHEPTHHN ), FTOMEOCTa3 (CaMOPEryIsLus), YPOBHEBast OpraHU3aIHs
YKUBBIX CHCTEM, CAaMOBOCIIPOM3BEIEHHUE (PETIPOIYKIIHS), HACIEACTBEHHOCTh, U3MEHUHUBOCTb, POCT U Pa3BUTHE;

YMEHHE H3Jlaratb OWOJIOTMYECKHE TEeOpUH (KJIETOYHAs, XPOMOCOMHAs, MyTAalMOHHAas, LEHTpaJibHas
JI0TMa MOJIEKYJISIpHO# Ouonoruu), 3akonsl (I'. Mengens, T. Moprana, H. 1. BaBuioBa) u yuenus (0 meHTpax
MHOT000pa3usi W TPOMCXOXKICHHS KylIbTypHbIX pactennid H. W. BaBuiosa), ompenensaTs TpaHUIBl HX
MPUMEHUMOCTH K >KUBBIM CHCTEMAM;

YMEHHUE BJIaAeTh METOJAaMH HAyYHOI'O ITO3HAHUS B OMOJIOrMH: HAOMIOACHUE U ONKCAHHUE JKUBBIX CHCTEM,
MPOIIECCOB M SIBJICHWH, OpraHU3alysi U MPOBeICHNE OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIBUKEHUE THIIOTE3HI,
BBISIBIICHHE 3aBHCUMOCTH MEXJy HCCIIeyeMbIMH BEIHMYMHAMHU, OOBSCHEHHE IIONYYEHHBIX pPE3YJIbTaToB,
WCTOJIb30BAaHHBIX HAYyYHBIX TOHATHUH, TEOPUH M 3aKOHOB, yMEHHE J€TaTh BHIBOJBI HA OCHOBAaHUH MOJIY4YEHHBIX
pe3yNIbTaToB;

yYMEHUE BBIJICJISATh CYIIECTBEHHbBIE MPU3HAKA BUPYCOB, KIETOK MPOKAPHOT U DYKAPHOT, OJJHOKICTOYHBIX
U MHOTOKJIETOYHBIX OpPraHM3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa BELIECTB W MPEBPALICHUS SHEPrUM B
KJIEeTKe, (OTOCHHTE3a, IUIACTHYECKOIO0 M JHEPreTH4eckoro oOMEHa, XEeMOCHHTe3a, MMTO3a, Meio3a,
OIIJIOJIOTBOPEHHUS, PA3MHOXKEHNUS, HHIAUBUAYAIbHOTO PAa3BUTHS OpTaHnu3Ma (OHTOTEHE3);

YMEHHE NPUMEHATH IOJyUYeHHbIE 3HAHUS AJIS1 OOBSACHEHHS OMOJIOTMYECKUX MPOLIECCOB U SBJICHUH, I
NPUHATHA NPAKTUYECKUX PELICHWH B MOBCETHEBHOM XHU3HHM C ILI€TbI0 oOecreueHHus Oe30MacHOCTH CBOETO
3I0pPOBBSl M 3JIOPOBBSl OKPY)KAIOIIUX JIFOJEH, COOMIOAEHUsI HOPM TPaMOTHOTO IOBEAEHHS B OKpY’Kalollei
MPUPOAHON cpefie, TOHMMaHHEe HEOOXOJUMOCTH HCIIONB30BAHUS JIOCTHXKEHUH COBPEMEHHOW OWOJOTHH H
OMOTEXHOJIOTHH ISl pAllMOHAJIBHOTO MIPUPOAOIONb30BaHHUS;

yMEHHUE pellaTh 3JEMEHTApHbIE TEeHEeTHYECKWE 3a/ayd Ha MOHO- W JUTHOPUAHOE CKpelIMBaHUE,
CICIUICHHOE HAacleJOBaHHe, COCTaBISITh CXEMbl MOHOTHOPHIHOTO CKPEHIMBaHUS Uil TNpeICKa3aHHs
HacJleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH J1a0OpaTOpHble M MpaKTHYeCKHue paldoThl, COONMIOAaTH MpaBWja NpH padoTe ¢
y4eOHBIM U Ta00paTOPHBIM 000PYIOBaHHEM;

yYMEHUE KPUTHYECKH OLICHHBATh W WHTEPIPETHPOBaTh MHGOpMAIMIO OHOJOTMYECKOTO COACPIKAHHS,
BKJTIOYAIOLIYIO TICEBJJOHAYYHBIEC 3HAHUS U3 Pa3IMYHBIX UICTOYHHKOB (CpelIcTBa MacCOBON MH(OpMAIUU, HAYYHO-
MIOMyYJISIPHBIE MaTepHaNbl), 3TUYECKHE acCHeKThl COBPEMEHHBIX WCCIEAOBaHWI B OHOJOTHH, MEAHIIVHE,
OHOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTb COOCTBEHHBIC IHMCHMEHHBIE M YCTHBIE COOOLICHHUs, 0000mIas OHOJOTHYECKYIO
WHPOPMAIIUIO U3 HECKOJIBKMX HCTOYHHKOB, TPAMOTHO HCIIONB30BATh TOHATUHHBIH anmapar OHOJIOTHH.



[TpenmeTHbIe pe3ynbTaThl OCBOCHHUS yueOHOTO npeamera «buonorus» 6 11 knacce NOIKHBI OTPaXKaTh:

cOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CHCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B ()OPMHPOBAaHUH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHPa W HayYHOT'O MHPOBO33DEHUS, O BKIAZC
POCCHICKUX H 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTUE OWONOTHH, (YHKIHOHAIBHOH TPaMOTHOCTH
YeJIoBeKa ISl PeIIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKphIBATh COAEP)KaHWE OMOJIOTMYECKUX TEPMHUHOB M TOHATHH: BH, MOIYJISIIUS, TEHO(OH,
SBOJIIONMSA, JBIKYIIME CHIBI ((aKTOpHI) SBOJIIOLWH, MPHCIOCOOICHHOCTh OPraHU3MOB, BHI000pa3oBaHHE,
HKOJIOTUYECKHE (PaKTOPHI, SKOCUCTEMA, IPOIYLIEHTHI, KOHCYMEHTHI, PETyLEeHTHI, IIETIH MMUTAHMUs, YKOJIOTHYECKast
npamMuaa, OnoreoreHo3, onocdepa;

yMEHHUe u3JaraTh OMONOTHYecKue Teopuu (3BosonuoHHas teopus Y. [lapBuHa, cUHTETHYECKAs TEOpHUs
SBOJIIOIMHM), 3aKOHBI M 3aKOHOMEpHOCTH (3aponsimieBoro cxoictBa K. M. bapa, uepemoBaHus TIJIaBHBIX
HampaBieHuil u myteil sBomonmu A. H. CeBepuoBa, yuenus o 6uocdepe B. U. Bepranackoro), omnpenensts
TPaHUILBI UX TPUMEHUMOCTH K KHBBIM CUCTEMAaM,;

yMEHHUE BIaJeTh METOJaMU HAyYHOTO MO3HAaHUS B OMOJIOTHU: HAOMIOACHUE U ONMCAHHE KUBBIX CHCTEM,
MPOLIECCOB M SIBJIICHHUH, OpraHU3alMs U TPOBEICHHE OMOIOTHYECKOTO KCIIEPUMEHTA, BBIABIKEHHE TUIIOTE3BI,
BBISIBIICHHE 3aBUCHMOCTH MEXIy HCCIEAyeMbIMH BEIMYMHAMHU, OOBSICHEHHE IIOJYYEHHBIX PpE3YIIbTaToB,
WCTIONb30BAaHHBIX HAYYHBIX TOHSATHUH, TEOPUI M 3aKOHOB, yMEHHE JeJaTh BHIBOJBI HA OCHOBAaHUH MOJIYYECHHBIX
pE3yJIBTaTOB;

YMEHHE BBHIJCIATH CYNIECTBEHHbIC NMPH3HAKK CTPOCHUSI OMOJOTUYECKHX OOBEKTOB: BHJOB, HOMYJISIHH,
MPOAYIIEHTOB, KOHCYMEHTOB, pEAYIECHTOB, OWOICOICHO30B H DKOCHUCTEM, OCOOCHHOCTH TPOLECCOB:
HACJIe/ICTBEHHOW M3MEHYHBOCTH, ECTECTBEHHOT'O 0TOOPa, BUA000PA30BaHNUs, IPUCTIOCOOJICHHOCTH OPTaHU3MOB,
JEUCTBUS SKOJOTMYECKUX (PAaKTOPOB HAa OPraHU3MBI, MEPEHOCA BELIECTB U IOTOKA YHEPIHU B SKOCHUCTEMAX,
AHTPOIIOICHHBIX H3MEHEHHI B DKOCHCTEMaxX CBOEH MCECTHOCTH, KPYIroBOpOTa BCIIECCTB U 6HOF€OXI/IMI/I‘ICCKI/IX
LUKIIOB B OHocdepe;

yYMEHHE TPUMEHSThH TOJyYeHHBIC 3HAHUS U1 OOBSCHEHHS OMOJOTHYECKHX IPOIECCOB M SBICHUMH, JUIS
NPUHATHS NPAKTHYECKUX PEIICHWH B MOBCEJHEBHOH JXM3HU C IEIbI0 OOecHedeHus] 0e30IacHOCTH CBOETO
3I0POBbSl W 37I0POBBSI OKPYXKAIOIIUX JIOJICH, COOMIOJEHNUST HOPM TPaMOTHOTO TIOBEACHHUS B OKPYXKAroIeH
MPUPOAHON cpeje, MOHUMAaHWE HEOOXOAWMOCTH HCIOIB30BAHUS NOCTIKEHHH COBPEMEHHOW OWMONOTHH ISt
PanMoOHaIBLHOTO TIPHPOIOTIONH30BAHNS;

yMEHHUE pelarh 3JeMEHTapHble OWOJIOTHMYECKHE 33/1a4M, COCTABISATH CXEMBbl IIEpEHOCAa BEHIECTB H
SHEPTrUH B IKOcHcTeMaX (LeNH MUTaHUS);

YMEHHE BBIIONHATh JTAOOPATOpHBIE W MPAKTHUECKHUE pPadOTHI, COONIONATh MpaBHUia MPU padoTe C
y4eOHBIM U JIA0OPATOPHEIM 000PYAOBaHUEM;

yMEHUE KPUTHYECKH OILIEHWBATh W WHTEPIPETUPOBATh HH(MOPMAINIO OHOJOTMYECKOTO COACPIKAHMUS,
BKJTFOYAOLIYIO IICEBIOHAYYHbBIE 3HAHUS U3 PA3IMYHBIX HCTOYHHUKOB (CPEeICTBAa MAaCCOBOI MH(OpMALIK, HAYYHO-
NOMYJISIPHBIE ~ MaTepualibl), pacCMaTpUBATh TJOOANBHBIE JKOJOTHYECKUE TPOOJIEMBI  COBPEMEHHOCTH,
(hopMHpOBATH MO0 OTHOMIEHUIO K HUIM COOCTBEHHYIO ITO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IMCHMEHHBIC W YCTHBIC COOOIICHHs, 0000Ias OUOJIOTHYECKYIO
nH(pOpPMALIUIO N3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO UCIIONIH30BATh MOHATHUHHBIN anmapaT OHOIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB M TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KOﬁHTpO.]IbeIe H[%aKTH'ICCKHe 0BPA30BATEILHBIC
padoThbI padoTbI pecypesi
bubmuorexa [JOK
. brosorus kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuvBble cucTeMBl U UX OpraHu3anus 1 bubmorexa LIOK
https://m.edso00.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
bubnnoreka IIOK
4 PKH3HENeATELHOCTS KIIeTIH 6 https://m.edso00.ru/7f41¢c292
5 PazmHOXeHME M MHIUBUIYAIBHOE PA3BUTHE 5 1 bubmuotexa [JOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHYUBOCTD 5 15 bubmorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknusi opranu3mMoB. OCHOBBI 3 bubmuotexa [JOK
OMOTEXHOJIOTHUHI https://m.eds00.ru/7f41¢c292
bu6mmoreka [IOK
8 Peseproe ppews 1 https://m.eds00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m IpOrpaMMBbL Beero KOﬁHTpO.]IbeIe H[%aKTH'ICCKHe 06PA30BATEILHBIC
padoThI padoThI pecypcb
bubnunoreka LIOK
. IBOIOIHONHAs OHOTOTHA J 1 https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bu6moteka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mel ¥ OKpykKarolas cpeaa 5 1 buGnuorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa U SKOJIOTUUECKUE CUCTEMBI 9 Bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bubnmorexa LIOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoJsau4yecTBO 4acoB Jara DyeKTpoHHBbIE HUPPOBBIE
i Tema ypoka Beero Kontpoabubie  IIpakTuyeckue — o0paszoBaTejbHbIE
padoThI padoThI pecypchbl
bu6nmoreka IJOK
1 Buosorust B cucreMe HayK 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUS KUBOW TPUPOIBL.
9 [IpaxTuuaeckas padora Ne 1 1 05 bubmmorexa [IOK
«Mcmonp30BaHue Pa3IHIHbIX METOIOB MIPH ' https://m.eds00.ru/863e6122
M3Y4YCHUU OMOJIOTHYECKUX OOBEKTOBY
3 buonorunueckue cucteMsl, IPOLIECCHl U X 1 bubmuoreka IIOK
U3y4eHHe https://m.eds00.ru/863e6564
4 Xumuueckuit cocTaB KiIeTku. Boja n 1 bubmuoreka LIOK
MHHEPAIbHBIE COJIN https://m.edso0.ru/863e674e
bubmuoreka IIOK
5 Benku. CoctaB u cTpoeHue OSIKOB 1 hitps://m.eds00.ru/863e6b72
depMeHTH — OUOIIOTUYECKE
karanuzaTopsl. Jlaboparopnas padota Ne 1
6 «M3ydyeHne KaTanTuTHIeCKON aKTUBHOCTH 1 0.5 BHGJI,HOTeKa LIOK
https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IpUMeEpe aMHIIA3HI HITH
Karasasbl)»
Bu6nmoreka IJOK
! YTaeBozeL. JIMIHALL . https://m.eds00.ru/863e6870
Bu6nmoreka IJOK
8 Hyxnensoseie kucotsl. AT® . https://m.eds00.ru/863e6d5c
9 HcTopus m METOIBI N3yYEHUS KIETKH. 1 Bubmoreka [JOK
Kiterounast Teopust https://m.eds00.ru/863e6e88
10 KireTka xak 11eyiocTHasI )KMBast CHCTEMA 1
CrpoeHue 3yKapuoTHUECKON KICTKH. Bubnmoreka [JOK
11 Jlaboparopnas pabora Ne 2 «3yduenne 1 0.5 https://m.eds00.ru/863e6ff0

CTPOCHUS KIICTOK paCTeHI/Iﬁ, KNBOTHBIX,

https://m.edsoo.ru/863e716¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

rpuOoB 1 OaKTEepUil MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpenapaTax u ux
OIIMCAHUE

bu6nmoreka IJOK
12 OOMeH BEIIECTB WA META00IU3M https://m.eds00.ru/863e766¢
bu6nmoreka IJOK
13 Porocuirres. XemocHHTes https://m.eds00.ru/863e7c98
N bu6nmoreka IJOK
14 Onepretiieckuii 00men https://m.edso0o.ru/863e7aae
JKvzHeHHBIM UK KIeTKH. [lenenne
5 | o Moo Tarpmopass e . e 10K
' https://m.edsoo.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenapaTax
16 BuocunTes Oenka. Peakiust MaTpuaHOTrO Bubmuorexa [JOK
CHHTE3a https://m.eds00.ru/863e796e
bubmuoreka LIOK
17 Tpancasuus — Guocunres benka https://m.eds00.ru/863e796e
bubmuoreka IIOK
18 Hexnerounsie GopMBbl )KU3HU — BUPYCHI https://m.eds00.ru/863e7540
bubmoreka IIOK
19 DopMbI pa3MHOXKEHHSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
N Bubnunoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJOBBIX KIETOK.
21 OmonoTBopenue. JlabopaTopHas paboTa 05 bubnmorexa [JOK
Ne 4 «3y4yeHune cTpoeHus TIONOBBIX KIETOK ' https://m.eds00.ru/863e81b6
Ha TOTOBBIX MUKPOIIperapaTax»
22 NunuBuyanbHOe pa3BUTHE OPraHU3MOB bubmmorexa [IOK
FHBHIY P p https://m.eds00.ru/863e8436
23 I'eHeTnKa — Hayka O HacCJIEICTBEHHOCTU U Bubmoreka [TOK
N3MEHYUBOCTHA https://m.edso00.ru/863e86f2
24 3aKOHOMEPHOCTH HACIICOBAHMS Bubnuoreka [IOK

IMPU3HAKOB. MOHOFI/I6pI/II[H0€ CKpCIIMBAHUC

https://m.eds00.ru/863e8878



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

o5 JurnOpuaHoe ckpemBanue. 3aKoH 1 Bubnmuorexa LIOK
HE3aBUCHMOTO HACJICIOBAHHS IIPHU3HAKOB https://m.edso0.ru/863e89a4
CuenieHHOE HacleI0BaHUE TPU3HAKOB.

o
2 pesmmmoswonomsmoran ) 05 Butmorera LIOK
' https://m.eds00.ru/863e8c60
JUTHOPHUIIHOTO CKPEIMBaHUS Y APO30(QUIIBI
Ha TOTOBBIX MHUKpOIIpenapaTax»

27 I'enetuka nosa. HacnenoBanue npusHaKkoB, 1 Bubnmuorexa LIOK
CLCIUICHHBIX C TI0JIOM https://m.eds00.ru/863e8c60
MN3menuuBocTs. HenaciaencrsenHast
M3MEH4YNBOCTh. JlaboparopHas pabora Ne 6.

o8 Uzyuenne moaudrkamoHHOH 1 05 Bubmuoreka [JOK
W3MEHYUBOCTH, TIOCTPOCHHE ' https://m.edso00.ru/863e8efe
BapHAILIMOHHOT'O Psi/ia M BapHALIIOHHOMN
KpUBOM»

HacnenctBenHas 13MEHYMBOCTb.

29 JlaboparopHas pabora Ne 7. «AHanus 1 05 Bubnunoreka [IOK
MYTalUi y Ap030(uiIbl Ha TOTOBBIX ' https://m.edso00.ru/863e8efe
MHUKpOIpenaparax»

bubmoreka IIOK

30 Penerica wenoseka . https://m.eds00.ru/863e8d78
Pezepsuslii ypok. O0001IeHEe 110 TEME

31 «HacnencTBeHHOCTD U HF3MEHUYHBOCTh 1
OpPTraHU3MOB»

32 Cenexius Kak Hayka U Ipolece 1 bubmmorexa LOK

https://m.eds00.ru/863e9214

33 MeToap!l ¥ JOCTHKEHUS CEIIEKIIAN 1 bubmuoreka LIOK
pacTeHHH U JKHBOTHBIX https://m.edso0.ru/863e9214

34 buoTtexHomorus Kak oTpacib IpOU3BOICTBA 1 bubmorexa [IOK

https://m.eds00.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 34 4

ITPOT'PAMME



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoauuecTBo yacoB

DyeKTpoHHbIe HUPPOBBIE

Ne Tema ypoka Kour I Aara o0pa3oBaTeJbHbIE
n/n Beero POJIbLHEBIE PaKTHYECKHE W3yueHust |Y
padoThI padoThI pecypcbl
1 DBOIONHS ¥ METOABI €€ H3YIeHHUS 1 bubsmorexa HOK
https://m.edso0.ru/863ea20e
2 Uctopus pa3BuTHst mpeacTaBieHuii 0o 1 Bubmuorexa [JOK
IBOJTIOLIUH https://m.eds00.ru/863e9570
Bubmuoreka [JOK
3 Mukpoososmows . https://m.edsc])_E).ru/863e901e
[Nomynsinus Kak >JIeMeHTapHAs SOMHAIA
4 BHJA ¥ dBomonnu. JlaboparopHas pabora 1 05 bubmmorexa [IOK
Ne 1 «CpaBHeHue BUIOB IO ' https://m.eds00.ru/863e99c6
MOP(}OIOTHYECKOMY KPUTEPHIOY
5 JBrKymuye cuiiel (3ieMeHTapHbIe 1 Bubmoreka [JOK
(baKkToOpBI) IBOITIOIHH https://m.edso00.ru/863e9da4
6 EctecTBenHsbIl 0TOOP M €ro GopMeI 1 Egg;%ﬁiii?ﬁl%%ge 40
Pesynpratsr sBOMIONINN:
MIPUCIIOCOOIEHHOCTh OPTaHU3MOB U
7 BUa00OpazoBanue. JlaboparopHas padora 1 05 Bubmuorexa [JOK
Ne 2 «Onucanue NpuUCoOCOOICHHOCTH ' https://m.edsoo.ru/863e9fde
OpraHm3Ma U €€ OTHOCUTEILHOTO
XapaxkTepa»
8 Hampapnenus u myT MaKpO3BOJIOIUU 1 bubmmorexa LIOK
https://m.edso00.ru/863e9cle
9 HeoOpatumocTs 3BOMIOINN 1
10 WcTopus xxu3Hu Ha 3emiie U METONBI €€ 1
H3y4eHUs
11 ['umoTe3s! MPOMCXOXKIEHUS )KU3HN Ha 1 Bbubmoreka [JOK
3emite https://m.edsoo.ru/863ea5a6
12 PazBuTHe xu3HM Ha 3eMIIe TI0 dpaM U 1 Bubnuoreka [IOK

nepuoJiamMm

https://m.edsoo.ru/863ea6be



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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OCHOBHBIE 3TAIIbI 9BOJJIFOIIMHU
PACTUTCIBHOI'O U JKUBOTHOI'O MUpa.

bubmuoreka LIOK
13 [pakTuueckas pabora Ne 1 «I/I3\}‘"-IGHI/IC 0.5 https://m.eds0o.ru/863eashc
HCKOMIAaeMBIX OCTaTKOB PACTEHUH U
YKUBOTHBIX B KOJUTCKITHSIX))
14 CoBpeMeHHas CHCTEMa OPTaHUYECKOTO Bubnmuorexa LJOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeI0BEKa (AaHTPOTIOTEHE?) bubmorexa HOK
B P https://m.edsoo0.ru/863eac2c
16 JBwkymiue cuibl (pakropsl) Bubmuorexa [JOK
AHTpPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHbIE CTaJ1H IBOJIIOLINY YETOBEKa
18 Yenoseueckue pacsl U IPUPOAHbIE Bubmuoreka [JOK
aJJalTallly YeloBeKa https://m.edsoo.ru/863eaea2
Pezepsuslii ypok. O6001IeHHE 110 TeMe
19 «Bo3HUKHOBEHNE U pPa3BUTHE KU3HU HA
3emiie»
20 JKOoJIOTHUS KaK HayKa
21 Cpenpl 00UTaHUS U SKOJIOTHYECKUE Bu6nuoreka IJOK
(baxTopbl https://m.edsoo.ru/863eafec
Abuotndeckue (axropsl. JlaboparopHas
pabota Ne 3. «Mopdosoruueckue
22 0COOEHHOCTH PACTEHHUH U3 pa3HBIX MECT 05 Bubnunoreka [IOK
oburanus». JlaboparopHas padora Ne 4. ' https://m.edsoo.ru/863eb10e
«BnusiHME cBeTa Ha POCT U pa3BUTHE
YEpPEHKOB KOJIEyCcay
bubmunoreka LIOK
23 BuoTtnueckue hakTopsl https://m.edso00.ru/863eb348
OKOJIOTHYECKNE XapaKTEPUCTUKH
24 nomynsuu. [Ipaktuyeckas padora Ne 2 05
«[loncuéT MI0THOCTH NOMYJISIIUE pa3HbIX '
BHJIOB PACTCHUID)
bubmunoreka IIOK
25 Coo0riecTBa OpraHu3MOB — OHOIICHO3 https://m.eds00.ru/863eh46a
26 DKOJOTHUECKUE CHCTEMBI (3KOCHCTEMBI) Bubnmnorexa [{OK



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
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OCHOBHBIE IOKA3aTENIN YKOCUCTEMEL.

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

bu6nmoreka IJOK

27 Oxosoruueckue nupamuabsl. CBoiicTBa 1 https://m.eds00.ru/863eb5fa
skocucteM. CyKkieccus

28 [IpupoaHbIe SKOCUCTEMBI 1

29 AHTpONOTreHHbIE SKOCUCTEMBI 1

30 buocdepa — rirobanpHas SkocucTeMa 1 bubmmoreka [JOK
3emim https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYLIECTBOBAHUS 1 bubmmorexa [IOK
ouochepb https://m.edso00.ru/863ebd16

32 YenoreuecTBo B Onochepe 3emin 1

33 Cocyl1ecTBOBaHHE IPUPOBI U 1 bubmmorexa [IOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale

34 PesepBHBIii ypok. O000IIeHHE TEMBI 1
«Co001IecTBa U 9KOJIOTHIECKUE CUCTEMBD)

OBUIEE KOJIMYECTBO YACOB I10 34 25

[TPOT'PAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



