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IHOACHUTEJIBHASA 3AIINCKA

[Tpu pazpaboTke mporpaMMbl IO OUOJIOTUN TEOPETUUYECKYIO OCHOBY ISl OMPEICTICHHs TOIX0/10B
K (opMHUpOBaHHIO cOAepKaHUS ydeOHOro mnpeamera «bUOIOTHA» COCTaBWIM: KOHIENTYaJlbHbIE
nonoxenuss ®PI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH, COACp)KaHUsI, PE3yIbTaTOB OOYYCHHS U
TpeOOBaHUN K YPOBHIO TOJTOTOBKH BBIMTYCKHUKOB, TOJIOKEHHS 00 OOMMX MENsIX W MPUHIUIAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpeaHero oomiero odpasoBanus B Poccuiickoit
Odenepannu, a TakKe MOJIOKEHUS O crienupuke OMoIoruu, e€ 3HaYeHNUH B O3HAHUH >KUBOW MIPUPOJIBI U
o0ecreueHnr CyIIEeCTBOBaHUS 4ejoBeueckoro ooOmiectBa. CoOracHO Ha3BaHHBIM IOJOXKEHHSIM,
OTpeJIeJIeHbl OCHOBHBIE (DYHKIIH ITPOrPaMMBI 110 OUOJIOTHH U €€ CTPYKTYpa.

[IporpamMma mo Ouwonoruu AaéT TpPEICTaBICHHE O MelsaX, 00 oOmieil crparerun OOydYeHUS,
BOCIIUTAHMSI U Pa3BUTHs O0OydYalOIIUXCS cpeAcTBamMH yueOHoro mpenmera «buonorus», ompenenser
00s13aTeNIbHOE TPEIMETHOE COJEpIKaHUE, €ro CTPYKTYpy, paclpeielieHhe Mo pasfeiaM U Temawm,
PEKOMEHIYEMYIO IOCJIEA0BATEIbHOCTh U3YUYEHHUsl y4E€OHOro MaTepuana ¢ y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKM 00pa30BaTENbHOIO IMpOLIECcCa, BO3PACTHBIX OCOOEHHOCTEH
00y4aroImxcs.

B mporpamme mo OuoOrHM TakKe YUUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM JTUYHOCTHBIM,
METaNpeIMETHBIM H TIPEIMETHBIM pe3yiIbTaTaM 0OydeHUsl B (DOPMHPOBAHUKM OCHOBHBIX BHUIOB y4eOHO-
MO3HABATEIBHON  JIEATENbHOCTH/YIeOHBIX JIEHCTBUH OOy4YaromUXCsl IO OCBOCHHUIO COJCpPKAHUS
Ouooruueckoro oopa3zoBaHusl.

B mporpamme mno Ouonoruu (10-11 xmaccel, 0a30BbIii YpPOBEHb) peaqTU30BaH MPHUHIIUII
MIPEEMCTBEHHOCTH B M3yYSHHH OMOJIOTHH, Oarofaps 4ueMy B HEil MpOCMaTpUBAECTCs HAPABICHHOCTh Ha
pa3BHUTHE 3HAHMIA, CBSI3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-HAYIHOTO MHUPOBO33PEHUS, IEHHOCTHBIX
OpUEHTAIM JTMYHOCTH, SKOJOTMYECKOTO MBIIUICHUS, MPEACTABICHUI O 30pOBOM 00Opa3e >KU3HU U
OepeXHBIM OTHOIICHHEM K OKpyXaromieil mnpupogHoit cpexne. [losromy Hapsay ¢ u3ydyeHUEM
00111e010JIOTMYECKUX TEOPUH, a TaK)Ke 3HAHUI O CTPOCHHMH >KMBBIX CUCTEM PAa3HOI'O paHra U CYIIHOCTH
OCHOBHBIX TMPOTEKAIOUIMX B HHUX IPOLECCOB B IporpamMme M0 OWOJIOTMH YJEIEHO BHUMaHHE
HCIIOJIH30BAHUIO TIOJIYYCHHBIX 3HAHUHM B TIOBCEHEBHOM KU3HU JJIS PEIICHUs MPUKIIAIHBIX 3371a4, B TOM
gyucne:  NpoQUIAKTUKH  HACIEACTBEHHBIX  3a00JeBaHUl  YeNoBeKa, MEAMKO-TEHETHYECKOTro
KOHCYJIbTUPOBAHMsI, OOOCHOBaHMSI SKOJOIMYECKH LEIecO00pa3HOro IOBEIEHUs B OKpyKaromien
IIPUPOJHOM cpele, aHauu3a BIMSIHUSA XO3SIMCTBEHHOM [JEATEIBbHOCTHM YEJIOBEKA Ha COCTOSHHE
MPUPOJHBIX W HCKYCCTBEHHBIX JIKOCHUCTEM. YCHJICHHE BHUMaHHUs K TPHUKIATHON HANpPaBICHHOCTH
yuebHoro mpeamera «buonorus» MNPOIUKTOBAHO HEOOXOAUMOCTBHIO OOECHeUeHUs YCIOBHHM s
pelieHrs OJHOM U3 aKTyalbHBIX 3a/lad IIKOJBHOTO OWOJIOTUYECKOTO OO0pa3oBaHUs, KOTOpPas
npenmnosiaraer (GOPMUPOBAHHE Yy OOy4aroImMXcs CIOCOOHOCTH aAanTHPOBAaThCd K H3MEHEHHSIM
JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUDA.

buonoruss Ha ypoBHe cpeaHero ooOmero oOpa3oBaHHs 3aHUMaeT BaxkHoe MecTo. OHa
obecrnieurBaeT GOpMUPOBAHUE Yy OOyUAIONIUXCS MIPEICTABICHUI 0 HAYyYHON KapTHHE MHpPA, pacIIupsieT
1 0000111aeT 3HaHUS O KMBOW MpUpPOJE, €€ OTIUUYUTEIbHBIX MPHU3HAKAaX — YPOBHEBOM OpraHu3aluu U
SBOJIIOLIMM, CO3JAET YCJIOBHMS JJIA: TO3HAHHUA 3aKOHOB O KMBOW TpUPOIbL, (hopMHpOBaHUS
(YHKIIMOHATBHOW TPaMOTHOCTH, HABBIKOB 3JI0POBOTO M 0€30MacHOro o0pasa KH3HU, IKOJIOTUYECKOTO
MBIIICHHUS], IEHHOCTHOTO OTHOILIEHUS K KUBOU MPUPOJIE U YETOBEKY.

Bonbiioe 3HaueHue OMONOTHS MMEET TaKXe JUIsl PelIeHUs BOCIUTATENbHBIX U Pa3BUBAIOIIMX
3a:ad  cpeAHero oOmiero oOpa3oBaHUs, coIUanu3anud oOydamommxcs. M3ydenwme Ouomorum
obecrieunBaeT yciaoBus s (OPMUPOBAHUS  UHTEIUICKTYaldbHBIX, KOMMYHHUKAIIMOHHBIX H
WH(OPMALIMOHHBIX HABBIKOB, JCTETHYECKOW KYIbTYphI, CIOCOOCTBYET HHTETPALMUA OHOIOTHYECKUX



3HaHUN C TPEACTaBICHUSAMH U3 JPYyrUX Y4YeOHBIX MHPEIMETOB, B YAaCTHOCTH, (PU3MKH, XUMHHU HU
reorpaduu. Ha3BaHHbIE MOJOXKEHUS O TMpeAHA3HAYeHUU ydeOHoro npenmera «buomnorus» cocraBuiu
OCHOBY Ui ONpEIENIeHUs] TOAXOAOB K OTOOPY U CTPYKTYPHUPOBAaHHIO €ro COJACpXKaHMA,
IIPEJCTABICHHOIO B IPOrpaMMe M0 OMOJIOIHH.

OT10op copepxkanust ydyeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE OCYHIECTBIEH C
MO3UIMK KYJIBTypOCOOOPA3HOTO MOAX0/1A, B COOTBETCTBUH C KOTOPHIM O0YYarOLIHecs JOHKHBI OCBOUTH
3HaHUS U yMEHUs, 3HauuMble i1 (opMUpOBaHUS OOIIEH KyJIbTYpHI, ONPEACISIONUE aJeKBATHOE
IIOBEJICHUE UYEJIOBEKA B OKPYXKAIOLIEH MPUPOAHOH cpene, BOCTpEOOBaHHbBIE B MOBCEIHEBHOW JKU3HU U
IPAaKTUYECKOM JesTenbHOCTH. (Ocoboe MecTo B 3TOW CHUCTEME 3HAHUM 3aHUMAlOT 3JIEMEHTHI
COZIepKaHUs, KOTOpBIE CIY)KaT OCHOBOM JIsi (OpPMHUPOBAaHUS TPEACTABICHUH O COBPEMEHHOU
eCTeCTBeHHO-HaquOﬁ KapTUHC MHpa W LNEHHOCTHBIX OPUCHTAUUAX JIMYHOCTH, CHOCO6CTBYIOH_[I/IX
ryMaHM3aluy OMOJIOTHYECKOr0 00pa3oBaHMUs.

CTpykTypupoBaHHE cOJAEpKaHMs ydyeOHOro Marepuajga B I[porpamMmme IO  OHOJIOTUU
OCYIIECTBIICHO C YYETOM NMPUOPUTETHOTO 3HAUYEHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSX YKUBOU
MPUPOJIBI, O €€ YPOBHEBOM OpPraHM3allMy U 3BOJIONHUHU. B COOTBETCTBUM C 3TUM B CTPYKTYpe yueOHOTO
npeaMera «buosIoTHs» BBIACIEHBl CIEAYIOIINE COAEpKaTelbHble JIMHUM: «bHonorus kak Hayka.
Mertoabl HayyHoro mosHaHus», «Kierka kak Ouosormueckas cucrema», «OpraHumsMm Kak
Oouosornyeckas cucrema», «CucremMa W MHOrooOpashe OpraHHYeCKOro MHUpay, «IBOJIOLHS JKUBOU
HPUPOABL), «IKOCUCTEMBI U IIPUCYIINE UM 3aKOHOMEPHOCTH.

enp wn3ydeHuss yweOHoro mnpenmera «buosorus» Ha 0a30BOM YpOBHE — OBJaJICHHE
00y4aroIMMHUCS 3HAHUSAMU O CTPYKTYpHO-(DYHKIIMOHAIBHOM OpraHM3allid *HUBBIX CHUCTEM Ppa3HOTO
paHra ¥ MpUOOpPETeHHE YMEHUU HCIOJIb30BAaTh TH 3HAHUS JJIi TPAMOTHBIX JIEUCTBHM B OTHOIICHUHU
00BEKTOB >KUBOI MPUPOJIBI U PEIICHUS PA3TMYHBIX KU3HEHHBIX TPOOIeM.

JlocTwkeHne uLenu u3ydeHuss ydeOHoro mpeamera «buonorus» Ha 06a30BOM  ypOBHE
obecreynBaeTcs pelieHueM CIeIyoIuX 3a1au:

OCBOCHHE OOYYAIOUIMMHUCS CUCTEMbl 3HAHMH O OHMOJOTMYECKMX TEOPHSIX, YUCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiIaX, CIY)KallUX OCHOBOH ISl (popMHpOBaHMS MpEACTAaBICHUN O
€CTECTBEHHO-HAyUYHOW KapTHHE MHpa, O METOJaX HAy4yHOro TO3HaHWs, CTPOEHUH, MHOT0OOpa3uu U
0COOEHHOCTSIX KMBBIX CHCTEM pA3HOTO YPOBHS OpPraHM3AllMM, BBINAIOUIMXCS OTKPBITHIAX U
COBPCMCHHBIX UCCIICAOBAHUAX B 6I/IOJ'IOFI/II/I;

dbopmupoBaHre y OOYYalOIIMXCS TIO3HABATEJNBHBIX, WHTEUIEKTYaTbHBIX M  TBOPYECKHX
CIOCOOHOCTEH B Mpoliecce aHaIM3a JaHHBIX O MYTAX Pa3BUTUS B OMOJIOTUM HAYYHBIX B3IJISA0B, UIEH U
MIOJIXOJIOB K U3YUEHUIO KHUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3alluy;

CTaHOBJIECHHE y oOydarolmuxcsi oOued KylabTypbl, (PYHKIHOHAJIbHONH TI'PaMOTHOCTH, pa3BUTHE
YMEHHUM OOBSCHATH U OLIEHUBATH SIBJIICHUSI OKPYXKAIOLIEr0 MUPa KUBOI MPUPOJIbI HA OCHOBAaHUM 3HAHUI
Y OIBITA, NTOJIyYEHHBIX IPU U3YYEHUH OMOJIOTUH;

¢dopmupoBaHUEe y 00ydJarOLIMXCSl YMEHUH MIUTIOCTPUPOBATh 3HAU€HUE OMOJIOTMUECKUX 3HAHUHM B
HpaKTquCKOfI ACATCIIBHOCTH YCJIOBCKA, Pa3BUTHU COBPEMCEHHBIX MCEAWIMHCKUX TEXHOJOTHI |
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXIEHHOCTH B BO3MOXKHOCTU TO3HAHUS YEJIOBEKOM JKUBOM  MPHUPOJBI,
HE00X0AUMOCTH OEpeKHOr0 OTHOLIEHHS K Hel, COOMIONeHHUs] STHYECKUX HOpPM IpU NPOBEICHHUU
OMOJIOrMYECKHUX MCCIIEIOBAHUM;

OCO3HAHHUE II€CHHOCTH OMOJIOTMYECKUX 3HAHUKI IJI1  TOBBIICHHUA YPOBHA 9KOJIOTHYECKOH
KYJIBTYpPBI, U1 POPMUPOBAHHS HAYYHOT'O MHUPOBO33PEHUS;



MpPUMEHEHHE TPHOOPETEHHBIX 3HAHWKM W YMEHHMH B TIOBCEJHEBHON JKWU3HU IS OILEHKH
MIOCJICACTBUI CBOCH JESTEILHOCTH IO OTHOIICHHIO K OKPY)KaloIIeH cpejie, COOCTBEHHOMY 310pPOBBIO,
00ocHOBaHUE U cOOIOIEHUE Mep MPOPUITAKTUKY 3a00I€BaHUH.

B cucreme cpennero oOmiero oOpa3oBanus «buomnorus», u3ydaemas Ha 0a30BOM YpOBHE,
SBIISICTCS  O0SI3aTENIbHBIM ~ YUEOHBIM TPEAMETOM, BXOISANIMM B COCTaB MPEIMETHOH 0OO0JIacTH
«EcTecTBeHHO-HAYYHBIC TTPEIMETHI.

s m3ydenus Owonoruu Ha 0a30BOM YpOBHE CpPEAHETO OOIIero oOpa3oBaHUS OTBOIUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kitacce — 34 vaca (1 yac B Hezerro).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonoruss kak Hayka. CBA3b OHONOrMHM C OOIIECTBEHHBIMH, TEXHHUYECKUMH U JIPYTUMHU
€CTECTBCHHBIMU HaykKamH, ¢Guiocopueil, 3TUKOH, OICTETHKOM U mpaBoM. Ponp Owuonorunm B
(dbopMUpOBaHUU COBPEMEHHOM HayuyHOI KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MeToapl MO3HAHUS >KUBOM MPHUPOAbI (HAOMIOJACHHE, SKCIEPUMEHT, OIKCAaHUE, H3MEpEeHHE,
KJaccuuKalus, MoJIeTUPOBaHNe, CTaTUCTUYECKass 00paboOTKa JaHHBIX).

JdeMoHcTpanum:

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

Tabmuis! U cxeMbl: «MeTo/IbI TO3HAHUS )KUBOW TPUPOJIBI».

JlabGopaTropHble H NpaKkTHYecKue padoThbl:

[IpakTnueckass pabora Ne 1. «Mcnosnb3oBaHME PA3NIMYHBIX METOAOB IIPU  U3YYEHUU
OMOJIOTUYECKIX 00OBEKTOBY.

Tema 2. ’KuBble cucTeMbI M X OPraHU3aIUsA.

XKusble cucteMbl (0MOCHCTEMBI) KakK MpeAMET W3ydeHus Ouonorud. OTIndue KUBBIX CUCTEM OT
HEOPraHWYECKOU IPUPOIBI.

CpoiicTBa OMOCHCTEM M HMX pazHOOOpaszue. YPOBHU OpraHH3alMd OMOCHCTEM: MOJEKYISPHBIH,

KJICTOYHBIIH, TKaHEBBIH, OpraHU3MEHHbIH, MOMYJISIITHOHHO-BUIOBOIA, 9KOCHUCTEMHBIH
(6roreoneHOTHYECKHI ), OMOC(EPHBIH.
JdemoHcTpaumnu:

TaOnuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HUY», «YPOBHU OpraHU3aIMH KUBOM IPUPOIBD».

Ob6opynoBanue: moaens Moiekynsl JJHK.

Tema 3. XumMHu4ecKHii COCTaB U CTPOCHHE KJIECTKH.

XHUMHUYECKUH COCTaB KJIETKU. XMMUYECKHE DIEMEHTBI: MAaKpOJIEMEHTBI, MUKPOJIEMEHTHI. Boxa
Y MUHEpaJbHbIE BEILIECTBA.

@OyHKIUY BOABI 1 MUHEpAJIbHBIX BeleCTB B KieTke. [loaepkanue ocMoTHueckoro 6anaHca.

benku. CocraB u ctpoeHue OeaKkoB. AMMHOKUCIOTBI — MOHOMepbl OenkoB. HesameHnumble u
3aMEHUMBIE AMHHOKHUCIOTHI. AMWHOKHUCIOTHBIM COCTaB. YPOBHH CTPYKTYPHl OCJIKOBON MOJIEKYJIBI
(mepBrUYHasi, BTOpUYHAs, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBA OEJIKOB.
buonornyeckue pyHKINU OEIKOB.

@depmeHTHl — Ouojoruueckue Karanuzatopel. CTpoeHue (epMeHTa: aKTUBHBIA IIEHTD,
cyoctpatHas cneunduuHocTh. Kodepmentsl. Burtamunpl. OTinuus GpepMEHTOB OT HEOPraHUYECKUX
KaTaJIn3aTOPOB.

VYrneBoasl: MoOHOcaxapuibl (TJIIOKO3a, pubo3a M Je30KcHpub03a), aucaxapuibl (caxaposa,
JIAKTO3a) U MoJIMcaxapubl (Kpaxmai, TITUKOTeH, LeJUT0103a). buonornyeckue GyHKINUU YIIeBOIOB.

Jlununel: Tpurmuuepuabl, doconunuasl, crepouabl. ['mapodunsHO-THAPOPOOHBIE CBOMCTBA.
buonornueckue ¢yHkinuu nunuaoB. CpaBHEHHE YTIJEBOJOB, OEIKOB M JIMIMJOB KaK HCTOYHHKOB
JHEPTHUH.

Hyxneunosbsie kucnorel: JIHK un PHK. Hyxneornasl — MOHOMEpPBI HYKJIEHHOBBIX KHCIIOT.
Crpoenue u pyukunu JHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

Huronorusa — Hayka o kinerke. Kiierounas Teopusi — npumep B3auMOJEHCTBUS UAeH U (aKTOB B
HAy4YHOM ITO3HAHUU. METO/Ibl U3y4EHUS KIETKH.



Krnerka kak nenoctHas xuBas cucrema. OOIIMe NPU3HAKM KIETOK: 3aMKHYyTas HapyxXHas
memOpana, monekynbl JJHK kak reneTnueckuii anmapar, CucTeMa CUHTe3a OeKa.

Tunsl  KJIETOK:  JyKapuoTHYecKass UM IHpokapuoTruueckas. (OCOOEHHOCTH  CTPOCHMS
MPOKapUOTHUECKOW KiIeTKU. Kiterounas crtenka Oaktepuii. CTpoeHHE JYKaApHMOTHYECKOW KIIETKH.
OCHOBHBIE OTJIUYHS PACTUTEIBHOM, )KUBOTHOU U TPUOHOM KJICTKH.

[ToBEepXHOCTHBIE CTPYKTYPBl KJIETOK — KIIETOYHAs CTEHKA, TIMKOKAIUKC, WX (YHKIIHH.
[Tna3maruueckass MemOpana, e€ cBoiictBa u ¢Qyskouu. LuTtorumasma u €€ OpraHoMBI.
OnnomemOpannble opraHouasl kiaeTku: OIIC, ammapar [onbmku, mauzocomsbl. [lomyaBTOHOMHBIE
OpraHOM/bl KJIETKU: MHUTOXOHJPHUH, IUIacTuibl. I[IponcxoxaeHne MHUTOXOHIpPUM M IacTui. Buasl
mwiactug. HemeMOpaHHBIE OPraHOUWIBI KIIETKH: PUOOCOMBI, KIETOYHBIN IEHTP, [IEHTPUOIHN, PECHUYKH,
KIyTUKU. OyHKIIMY OpraHOUI0B KJIETKU. BxirtoueHus.

Snpo — perynaropubiii HeHTp kieTkd. CTpoeHue sapa: siiepHas 00O0JOYKa, KapuoIlia3Ma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiiaen, P. Bupxos, /Ix. Yorcon, ®. Kpuxk, M.
VYunkunc, P. ®panknun, K. M. bap.

Huarpammsbl: «PacripeneneHne XMMUYECKUX 3JIEMEHTOB B HEKMBOW MpHUpoe», «Pacnpenenenue
XUMHUYECKUX IJIEMEHTOB B JKMBOU MPUPOJIEY.

Tabmuist u cxemsl: «llepuoanueckas TabauIa XUMHUYECKUX 2JIEMEHTOB», «CTpOCHHE MOJIEKYIIbI
BoAbI», «buocunres Genkay, «CtpoeHue momnekynbl Oenka», «Ctpoenue gepmentay, «HykiaenHoBbIE
kucnotel. JJHK», «Crpoenne monekynsl AT®», «CTtpoeHue s3ykapuoTHYECKON KieTku», «CTpoeHue
KUBOTHON KJIETKN», «CTpPOCHHE PACTUTEIBHOM KIETKH», «CTpoeHHE NPOKAPUOTUUYECKON KIIECTKWY,
«CTpoeHue a11pa KIETKW», «Y TIeBOAb», «JIunuasn.

O6opynoBaHue: CBETOBOM MHKPOCKON, OO0OpyaoBaHHe Il TPOBEACHHUS HAOIIOACHUH,
M3MEPEHHH, SKCIIEPUMEHTOB, MUKPOIIPEIIapaThl PAaCTUTENIbHBIX, JKUBOTHBIX M OaKTEPUATbHBIX KJIETOK.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JlaboparopHast pabota Ne 1. «M3yueHne KaTanUTUYECKON aKTUBHOCTU (pepMEHTOB (Ha MpUMepe
aMmIIa3bl WIK KaTaaasbl)y.

JlabopaTtopHas padota Ne 2. «M3y4yeHune CTpOeHHs KJIETOK PAaCTEHUM, >)KUBOTHBIX U OaKTepUid TIO]T
MHUKPOCKOTIOM Ha TOTOBBIX MHKpPOIIpENapaTax U UX OIMHMCAHHUE.

Tema 4. ’Ku3zHeeATEJIbHOCTD KJIETKH.

OOMeH BelecTB, WM METa00du3M. AcCUMUIIANNS (TUIACTUYECKHH OOMEH) M JIMCCHUMUIISIUS
(pHEpreTUYecKuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTadonu3ma. Poib 3aKOHOB coXpaHeHUs
BEIIIECTB U SHEPTUH B TOHUMAHUHN METabOIN3Ma.

Tunsl 0OMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHEbIiA. Ponb pepMeHTOB B 0OMEHE BEIECTB U
MPEBPAIICHUH SHEPTUU B KIIETKE.

®ortocunres. CBeroBas u TeMHOBast ¢a3bl porocuHTe3a. Peakuuu porocunresza. IphekTHBHOCT
¢dotocunTe3a. 3HaueHune HoToCHHTE3a Ui KU3HU Ha 3emiie. BrnusHue ycnoBuii cpebl Ha POTOCUHTE3 U
CHOCOOBI TOBHIIICHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHU.

XeMocuHTe3. XeMOCUHTE3UPYIOIIe OakTepru. 3HaUeHnEe XeMOCHUHTEe3a 7S )KU3HHU Ha 3eMIle.

OHepreTudeckuii oOMeH B KkieTke. PaciiernieHune BelIecTB, BBIJEIECHHE U aKKyMYJIHMpPOBAaHUE
SHEPTHUH B KJIETKE. DTambl dHEpreTudeckoro ooMena. ['mukonus. bpoxkenne u ero Buasl. Kucinopoanoe
OKHUCIIGHHWEe, WU KJIeTouyHoe JpixaHue. OxucnutensHoe (ochopunmpoBanue. DPPEKTUBHOCTD
HHEPreTHYecKOro oOMeHa.



Peaknun marpuuHoro cunTe3a. ['enernueckas uHpopmarus u JJHK. Peanmuszanus renernyueckoi
uHpopManuu B KieTke. ['eHeTnueckuil Ko U ero cBorcTBa. TpaHcKkpunuus — MaTpuuHblid cuate3 PHK.
Tpancnsus — 6uocunre3 Oenka. Dtanbl TpaHcasanuu. KogupoBanue amuHokucaoT. Poms prubocom B
O6uocuHTe3e Oenka.

Hexnerounsie ¢opmbl sxu3nu — BuUpychl. Mctopust otkpeitusi BupycoB ([[. M. BaHOoBckwuii).
OCoOEHHOCTH CTPOCHHUS U KU3HEHHOTO LIMKJIAa BUPYCOB. bakrepuodaru. bonesnu pacteHui, )kKUBOTHBIX
U YelIOBeKa, BbI3bIBaeMble BHpycamMu. Bupyc mmmynozedunurta yenmoeka (BHUY) — Bo3Oymutens
CIIM/Ia. OOpaTHas TpaHCKpHINIHS, peBepTraza W wuHTerpasa. lIpodunakTuka pacrnpocTpaHeHUs
BHUPYCHBIX 3a00JIeBaHUH.

JdemMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxemsl: «Tumbl nutanusy, «Merabomu3zmy», «MHUTOXOHAPHU», «IHEPreTHUCCKUI
obmeny, «Xioporacty», «®orocuntesy, «Ctpoenne [JHK», «Ctpoenne u GyHKIIMOHUPOBAHHUE TeHay,
«Cunre3 Oenkay», «I'eHerndyeckuit koay, «Bupyce», «bakrepuodarny, «CTpoeHHe U KU3HEHHBIA UK
Bupyca CIIM/1a, 6akrepuodarar, «Pemnukauus JHK».

Ob6opynoBanue: moaenu-anmnkanuu «Y nsoenue JJHK u tpanckpunums», «buocunres Oenkay,
«CTpoeHue KieTkny», Moaenb cTpykrypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHAYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounelii 1uki, WM JKU3HEHHBIM 1ukn kiaetku. HMurtepdasa u  mwurto3. Ilpoueccsl,
nporekarmue B uHTepdase. Pernukanus — peakuust matpuyHoro cunre3a JJHK. Ctpoenue xpomocom.
XpOMOCOMHBIN Ha0Op — KapHOTHUI. JIUMIIONAHBIN U raluIOuIHBIA XPOMOCOMHBIE HAOOPBI. XPOMATU/IBL.
[MuTomornyeckue OCHOBBI PA3MHOKEHUS U MH/IMBUYaJIbHOTO PAa3BUTHS OPraHU3MOB.

Henenue xnerku — muro3. Craaum murtosza. [Iporecchl, nmpoucxonsdiue Ha pa3HbIX CTaAMSIX
MHUTO3a. brosornueckuii cMbIca MUTO3a.

[IporpamMmmupyemas rubenb KJIETKH — allonTo3.

@opMbl pa3MHOXKEHHUS OpraHU3MOB: Oecrojioe U 1osioBoe. Bujpl 0ecrnonoro pa3MHOXKEHUS:
JIeICHUe HaJBOE, IOYKOBAaHME OJIHO- M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BEreTaTUBHOE
pa3MHOKeHHe. MIcKyccTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €0 3HAUEHUE NI CEJIEKIINH.

ITonoBoe pa3MHOXKeEHHE, €r0 OTINYHUSA OT OECHoI0ro.

Meiioz. Craauu meiiosa. [Iporeccel, mpoucxosiue Ha cTaausx Meitosa. [loBenenne xpoMmocom B
Mmeno3se. Kpoccunrosep. bronornuecknii cMbIC M 3HaYEHUE MENO03a.

I'ameTorenes — mpouecc 00pa3oBaHUs TIOJIOBBIX KJIETOK Y MXHMBOTHBIX. IloOBBIE JKene3bl:
CeMEHHUKM U sSuuHUKU. OOpa3oBaHMEe M pa3BUTHE IIOJIOBBIX KIETOK — TraMmeT (CrepMaro3ouf,
AHUIIEKJIETKAa) — crepMaroreHe3 U oBoreHe3. OcoOEHHOCTH CTPOEHMS SIMIIEKJIETOK M CIIEpMaTO30HU/I0B.
OmnonotBopenue. [laprenorenes.

WupuBuayansHOoe pa3BuTHE (OHTOreHe3). DOMOpHOHAIbHOE pa3BUTHE (IMOpUOreHe3). OTarmbl
SMOPHOHAJILHOTO PAa3BUTUS Y IO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEeHHE, TacTpyJslMs, OpPraHOTeHE3.
[ToctomOpuoHanbHOe pa3BuTHE. THUIBI  MOCTIMOPHOHAIBHOTO  Pa3BUTHUS: NpSIMOE, HENpsIMoe
(mmuuHovHOE). BnusHME cpenbl Ha pa3BUTHE OPraHU3MOB, (HAKTOPBI, CIOCOOHBIE BBI3BIBATH
BPOKIEHHBIE YPOJCTBA.

Poct u pasButue pacreHuil. OHTOreHe3 IBETKOBOTO pACTEHUS: CTPOEHUE CEMEHM, CTaauu
pa3BUTHS.

JdemoHcTpaumnu:

Tabmuupl u cxembl: «@DOpPMBI pPa3sMHOXKEHHS OPTraHU3MOBY», «JIBOIlHOE OIIOAOTBOpEHHE Y
IIBETKOBBIX pacTeHui», «BererarnBHOEe pa3MHOXXEHHE pacTeHui», «JleneHue KieTku OakTepuit»,
«CTpoeHHEe TOJOBBIX KIETOK», «CTpoeHne XpoMocombl», «Kierounsii nukny, «Pemmkanus JHK»,



«Mwuto3y, «Meito3y, «lIpsamoe n HenpsiMoe pazBuUTUEy, «I'aMeToreHe3 y MIEKOMUTAIONIUX U YEJIOBEKAY,
«OCHOBHBIE CTaJIUU OHTOI'ECHE3aY.

O6opynoBanue:  MUKPOCKOI,  MHKpomnpenaparbl  «CrepMaro3ouibl  MICKOMUTAIOIIETOY,
«Sinekiierka muiekonuTaromero», «KapuokmHes B KiIE€TKax KOpeElIKa JIyKa», MarHUTHas MOJEIb-
anmukanus «Jlenenune kinetkny», moaenb JJHK, monens metadaznoit XpoMoCOMEI.

JlaGopaTopHble M IPaKTHYeCKue padoThI:

Jlaboparopuast pabdora Ne 3. «HaOmrogeHwe MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOINpENapaTax».

Jlaboparopuass pabora Ne 4. «M3ydyeHue CTpOEHHS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agauu renetuku. Mctopus passutus reHetukd. Posib nuronorud u sMOpHOIOTHU B
CTaHOBJICHMHM T€HETHKHU. Bkian poccuickux M 3apyOeHbIX YUYEHBIX B pa3BUTHE T'€HETUKH. MeTo[bl
FEHETUKU  (TUOPUIONIOTHYECKUM, IIUTOTCHETUYECKUH, MOJEKYIsIpHO-reHeTnYecKkuil). (OCHOBHBIE
TEHETUYECKUE OHATHUS. [ eHeThuuecKasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpeIUuBaHUM.

3aKOHOMEPHOCTH HAacJelIOBaHUSl MPU3HAKOB, ycTaHOBJIeHHbIe . Mennenem. MonoruOpuanoe
CKpelllMBaHue. 3aKOH eIMHO-00pa3usi TMOpUI0B MepBOro mokoienus. [IpaBuino noMmuHupoBaHus. 3aKOH
pacIIeIUIeHUs TPU3HAKOB. ['nnore3a yuctoTel rameT. [1ojiHOE 1 HEMOIHOE TOMUHUPOBAHHUE.

Jurudpuanoe CKpEILUBaHUE. 3aKoH HE3aBHCUMOI0 HACJIeI0BaHUSA MIPU3HAKOB.
[{uToreHeT4YeCKe OCHOBBI ~ TUTHOPUIHOTO  CKpEUIMBAaHUS. AHATU3UPYIOLEE CKPELUBAHUE.
Hcnonb30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS JIJIs ONIPeIe]IeHHsI TEHOTUIIA OCOOU.

CuemuienHoe HacnenoBaHue mpuszHakoB. Pabora T. Moprana mo ClEIIEeHHOMY HacI€IOBAHHIO
reHoB. HapymeHnue cuenienus reHoB B pe3ysibTaTe KpOCCHHIOBEpA.

XpOMOCOMHas TEOPUS HACJIEICTBEHHOCTH. [ eHeTuUeCcKre KapThl.

I'enetnka mnosa. XpoMOCOMHOE oOmnpeneineHue mojia. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHbIE U TeTEPOraMeTHbIE OpraHu3Mbl. HaciemoBanmue npu3HakoB, CLEMJIEHHBIX C TTOJIOM.

N3menunBocTh. Buabl M3MeHUMBOCTH: HEHACJEACTBEHHAss M HaclencTBeHHas. Poib cpenbl B
HEHACIEACTBEHHONM  HM3MEHYUBOCTH. XapakTepucTuka  MOAU(PUKAIMOHHOW  HM3MEHUHMBOCTH.
Bapuannonssii psa v BapuanvoHHas KpuBad. Hopma peakuuu npusHaka. KonndecTBeHHbIE U
KaueCTBEHHBIC MMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBennas, wiy reHOTUIIMYECKAs, N3MEHYUBOCTL. KoMOMHATHBHAS M3MEHYNBOCTE. Melo3
U TIOJOBOM TMTpOIlECC — OCHOBAa KOMOMHATHMBHOW HM3MEHYHBOCTH. MyTalMOHHAsS HW3MEHYHBOCTD.
Knaccudukanus wmyTanuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBbIe. YacToTa W MPHUYMHBI MYTaIUi.
Myrtarensnsie (akTopbl. 3aKOH TOMOJOTMYECKHMX psIOB B HacieACTBeHHOM wuzMeHunBoctu H. U.
Basuiosa.

BuesaepHast HacIe€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka wuyenoBeka. Kapuorun uyenoBexka. (OCHOBHbIE METOJbl T'E€HETUKH UEJIOBEKa:
reHeaJOru4ecKuii, OJIM3HEOBbIN, IIUTON€HETUYECKUH, OMOXUMHUYECKUN, MOJIEKYISIPHO-TEHETHUECKHM.
CoBpeMEHHOE ONpEAeIeHNe T€HOTHUIIA: MOJTHON€HOMHOE CEKBEHHPOBAHUE, T€HOTHIIUPOBAHHUE, B TOM
grcine ¢ nomoisio [111P-ananu3a. HacnencTBeHHbIe 32001€BaHNs YeIOBEKa: TeHHBIE OOJE3HU, O0IE3HU
C HACJIEJICTBEHHOH MPeapacnoiIokKeHHOCThI0, XpOMOCOMHBIE Oosie3HH. CoMaTHYeCKHe U TeHepaTUBHbBIE
myTaruu. CTBOJIOBBIE KJIETKH. [IpHHIIMTIBI 310pOBOTO O0Opa3a >KU3HU, JUATHOCTUKH, TPO(HUIAKTHKA U
JIEYCHUS] TEHETHIECKUX OoJie3Her. MenKO-TeHeTUUeCKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE MEIUIIMHCKOM
TeHETUKH B MPEJAOTBPAIICHUH U JICYCHUH TeHETUUECKUX 3a00JIeBaHNI YeTTOBEKA.

JdemMoHcTpanum:



[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecorckuii,
H. U. BaBuiios.

Tabnuubl U cxembl: «MOHOTHOPUIHOE CKPEHIMBAHUE U €TI0 IIUTOTCHETUYECKasi OCHOBaY, «3aKOH
pacilleryieHdsi ¥ ero LHUTOTeHEeTHYecKass OCHOBa», «3aKOH YHUCTOTBHI ramer», «Jlurubpuanoe
CKpELIMBaHUE», «luromoruyeckue  OCHOBBI ~ JAWTMOPUIHOTO  CKPEUIMBAHUS», «Meio3»,
«B3auMoJelicTBUE AJUIENIbHBIX T€HOB», «l'€HeTHYeCKHME KapThbl PACTCHUH, KUBOTHBIX M YEJIOBEKA,
«['eneruka nomna», «3akOHOMEPHOCTU HACJIEIOBaHUS, CLEIIJIEHHOTO ¢ 0JIoM», «KapuoTtumnsl yenoBeka u
KHUBOTHBIX», «Buabl n3meHunBocTH», «MoaudukalnroHHas W3MEHYMBOCTh», «HacnemoBanue pesyc-
bakTopay, «I'eHeTuka rpymni KpoBu», «MyTallMOHHAs H3MEHYUBOCTDY.

ObopynoBanue:  MoaenH-anmuIMKauud  «MoHOruOpuaHOe  cKpemuBaHue», «HemnomHoe
JOMUHHpOBaHUE», «JurnbpunHoe ckpemmBanuey, «llepekpéct XpoMocom», MHKpPOCKON U
Mukpomnpenapar «/po3zoduna» (HopMma, myTanuu GopMbl KpbUIbEB U OKpacKu Teina), repbapuii «I"opox
ITOCEBHOM».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Jlaboparopuast pabora Ne 5. «V3yueHue pe3yinbTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpEIIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnaparax.

Jlaboparopuass pabora No 6. «/3ydyenne MoAMPUKAIMOHHOW HM3MEHUYMBOCTH, MOCTPOCHHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JIaGoparopnas padota Ne 7. «AHanu3 MyTanuid y Apo30(uisl Ha TOTOBBIX MUKpPOIpenapaTaxy.

[TpakTuueckas pabota Ne 2. «CocTaBineHue 1 aHajau3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka W TIpoLiecC. 3apOKJICHHE CeJIeKUMM W jAoMmectukanusa. Yuenwe H. U.
BaBuioBa 0 1LeHTpax NPOUCXOXKAEHUS M MHOrooOpasusi KyJabTypHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, IOPOAA, LITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MacCOBBI U MHAUBHUIYaTbHBIM OTOOPHI B CEJNIEKIIUN PACTEHUIN
1 KUBOTHBIX. OlleHKa 3KcTepbepa. bin3kopoacTBEHHOE CKpeluBaHue — UHOpUAMHT. Yucras JIUHUA.
CkpeuiBanue 4MCTHIX JHUHUNA. ['ereposuc, miam rubpuaHas cuwia. HepoacTBeHHOE CKpellMBaHUE —
ayropunuur. OtnanéHHas rulOpuauzanus U e€ ycrexu. VICKyCCTBEHHBI MyTareHe3 W IOJIy4eHHe
MOJIMIIOUIOB. JJOCTHMKEHUS CENIEKIIMN PACTEHUH, ) KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorust Kkak oOTpacib NPOM3BOJACTBA. ['€HHas MHXKEHepus. OTambl CO3JaHUs
pexombunantHoi JIHK u Tpancrennbix opranuzmoB. Kierounas nnxkeHepus. Kierounble KynbTypbl.
MuKpoKIOHaJIbHOE pa3MHOXKEHUE pacTeHuM. KionupoBanue BBICOKOITPOTYKTUBHBIX
CeNIbCKOXO035IICTBEHHBIX OPraHU3MOB. DKOJOrMYeckre U studeckue npobdiemsl. [MO — reermuecku
MO (UIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHoB.

Tabnuiel u cxembl: kapta «LIeHTpBI MPOUCXOXKIECHUS U MHOT000pa3usi KyJIbTYpPHBIX PacTEHHII,
«[Topoasl mOMamIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHHil», «OtrnanéHHas TuOpuan3anusy,
«Pabotel akagemuka M. @. MBanosay, «llomummonausay, «O0OBEKTEI OMOTEXHOJIOTNHY, «KileTouHbIe
KYJIbTYpPBI ¥ KIIOHUpOBaHue», «KOHCTpynpoBaHHUE U IEPEHOC TEHOB, XPOMOCOM.

Ob6opynoBaHue: MYJISKH IJI0JI0B M KOPHEIUIOA0B JUKUX (OPM U KYJIBTYPHBIX COPTOB PACTEHMH,
repbapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlabGoparopHble U NpaKkTUYecKue padoTbl:

Okckypeusi «OCHOBHbIE METOABl W JIOCTHKEHUS CENEKIMM PACTEHHH U IKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0O (epMy, COPTOUCHBITATEIbHBI YYacTOK, B TEIJIMYHOE
XO035CTBO, J1a0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



11 KJIACC

Tema 1. DBoJIIOLIMOHHAS OUOJIOTHS.

[IpennochIku BO3HUKHOBEHHUS HBOJIIOLIMOHHONW TEOpUHU. DBONIOIMOHHAS TEOpHUS U €€ MECTO B
Ouosiornu. BnusiHe SBOIIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CuzerenbcTtBa 3BooLMU. llaneoHTONOrMUECKHE: MOCIEAOBATENBHOCTh IOSBIEHUS BUAOB B
MaJIC€OHTOJIOTUYECKON JIETOMUCH, TepexoaHble ¢GopMmbl. buoreorpaduueckue: cXoacTBO M pazinyue
dayH u ¢10p MAaTEPUKOB U OCTPOBOB.

DOMOpHUONOTHYECKHe: CXOJACTBA M pa3iuuusg HMOPHOHOB pAa3HBIX BHUAOB [O3BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTUYHbIE, PYJUMEHTAPHbIE OpPIaHbl, aTaBU3MBbI.
MonexkyasipHO-OMOXUMUYECKHE:  CXOJICTBO  MEXaHHU3MOB  HACJICACTBEHHOCTH M OCHOBHBIX
MeTaboIMUeCKUX MyTel Y BCeX OPraHu3MOB.

OpomounonHasi teopust Y. Jlapsuna. IIpeanochuiku BO3HUKHOBEHMS JapBUHU3MA. [[BHKyllne
CWJIbI 3BOJIOUMU BUIOB 1O JlapBuHY (M30BITOYHOE pa3MHOKEHHWE IPU OIPAaHUYEHHOCTH PECYPCOB,
HeomnpeaenéHHas N3MEHIHBOCTh, 00ph0a 3a CyIECTBOBAHKE, €CTECTBEHHBINM 0TOOD).

Cunrernueckas Teopus Bomonuu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

Muxkposomrorus. [Tomynsius Kak eTuHUIa BIIa U BOJIOLUY.

JBwxkynme cuibl ((HakTophl) HBOJIONMHM BUAOB B Tpupoae. MYTalMOHHBIA mporecc u
KOMOWHATHBHAS U3MEHUYMBOCTD. [loNMyIsIIMOHHBIE BOJIHBI U Apeiid reHoB. M30msamus 1 MUrpanusi.

EctectBenHsblit 0TOOp — HanpaBisomui hakTop Boonund. @OpMbl €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OPraHU3MOB Kak pe3ylnbTaT 3Boitouud. [Ipumepsl mnpucrocobieHuit y
OpraHu3MoB. ApoMOp(O3bI U UANO-3JAITAIIUH.

Bun u BupooOpazoBanue. Kputepun Buzma. OcHOBHbIE (QOpMBI  BUI000pa30BaHUS:
reorpaduyeckoe, IKOJIOrHIecKoe.

Makpospomroniust.  Popmbl  IBOJIONUM:  (QHUIETHYECKas, JUBEpreHTHas, KOHBEpPIeHTHas,
napajuienpHas. HeoOpaTuMocTh 3BONIOHH.

[IpoucxoxaeHnne OT HecNeUHaIu3upOBaHHBIX NpeAakoB. [Iporpeccupyromas crnenuanin3amnms.
AnanTuBHas paguarus.

JdemoncTpanum:

[oprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens,
®. Mromiep, A. H. Cesepiios.

Tabmuuel u cxemsl: «Pa3BUTHE OpraHMYECKOro MHMpa Ha 3emiiey», «3apOJbIIIN MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «Dopmbl O0pbOBI 3a cyiiecTBoBaHUE», «EcTecTBEeHHBIH 0TOODY,
«MHoroobpasue coproB pacteHuil», «MHoroobpazue TOpOx KHMBOTHBIX», «llomynsauuny,
«MyTanuonHass HU3MEHYUBOCTBHY», «Apomopdo3b», «amoananranum», «OOmas JaereHepamus,
«/IBmwxymue cuibl 3Bomtonuny, «Kapra-cxema mapmpyra nyremectsust Y. Jlapunay», «bopsba 3a
cymectBoBaHue», «lIpucrnocobmeHHOCTh opraHuzMoB», «leorpaduyeckoe BHI000pa30OBaHUEY,
«DKOJIOTUYECKOE BUI000pA30BaHHE.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMUYHBIMH TUIIAMU OKPACKH, HA0Op IUIOAOB U CEMSH,
KoyieKust «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIEHUH Y )KUBOTHBIX», MOJIeNb «OCHOBHBIE HANpPaBJICHUS
HBOJIIOLIUIY, 00BEMHASA MOJIeNIb «CTPOEHUE TOJIOBHOTO MO3Ta MO3BOHOUHBIX).

buoreorpaduueckas kapta Mupa, KouieKius «PopMbl COXPAHHOCTH MCKOMAEMbIX KUBOTHBIX U
pacteHuii», Mozens ammiukamus «llepekpéct Xpomocom», BiIaxkHble mpenapaTel «Pa3Burtue
HacekoMoroy, «Pa3BuTHe JATymKn», MUKpompenapar «Iposoduna» (Hopma, myranuu GopMbl KPbUIHEB
Y OKpacKH TeJja).



JlaGopaTopHble M NPaKTHYECKHE PA0OTHI:

JIaGoparopnas padota Ne 1. «CpaBHeHHE BUOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

JlaboparopHnast pabota Ne 2. «Omnucanue MpUCIIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCUTEIIBHOTO
XapaxkTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE KU3HU HA 3eMuie.

JloHay4yHble TpEJICTABICHUS O 3apOKJICHUU KU3HU. HaydHble rumnoTe3bl BOSHUKHOBEHUS KU3HU
Ha 3emJsie: abuoreHe3 M MaHCHEPMUS. XUMHUYECKas HBOJIONUSA. AOHWOTEHHBI CHHTE3 OpPraHUYECKUX
BELIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIIBHOE MOATBEPKICHUE XUMHUYECKON 3BOJIIOIUU.
Havanpabie sTanel Ouosiormveckoit sBomonuu. I'mmoresa PHK-mupa. dopmupoBanue MeMOpaHHBIX
CTPYKTYp Y BO3HUKHOBEHHUE MPOTOKIECTKHU. [lepBbie KiIeTKH U uX 3BoJtoLMs. POpMUPOBAHNE OCHOBHBIX
TPYII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie o spaM u nepuoaam. Karapxei. Apxeiickas U npoTepo30HcKas 3pbl.
[Taneo3oiickass 2pa U €€ mMepuOAbl: KEMOPHUHCKHA, OPJOBHKCKHH, CHIYPHHUCKUN, JE€BOHCKHM,
KaMEHHOYTOJIBHBIN, IIEPMCKHU.

Me3o30iickas 3pa u €€ Iepruobl: TPUACOBBIN, FOPCKH, MEJIOBOM.

Kaitno3oiickas 3pa 1 e€ nepuobl: MajJeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTuka KiauMaTa M Te0JIOTMYECKUX MporeccoB. (OCHOBHBbIE ATalbl 3BOJIOLUU
PaCTHTEIHLHOTO W KMBOTHOTO MHpa. ApoMOp(]o3bl Yy pacTeHUH W KUBOTHBIX. [losBIIeHUE, paclBeT U
BBIMHPaHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eCKOro Mupa Kak oTpakeHue 3BOroUuU. OCHOBHBIE CUCTEMATUUYECKUE TPYIIIIbI
OpraHU3MOB.

DOBoIOIMS 4YeloBeKa. AHTPONOJIOTUs Kak Hayka. Pa3BuTue npeacraBieHUN O MPOUCXOXKIECHUU
yenoBeka. Meronbl u3ydyeHHsl aHTpomnoreHe3a. (CXOAcCTBa M pa3jiMuus YEIOBEKa U JKUBOTHBIX.
CucremMaTnuecKkoe MoJJ0KEeHHUE YEIOBEKa.

JBuwxymue cuibl (dhakTopsl) aHTponoreHe3a. HacnencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIN
ot6op. OO1EecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAUM TPy/a, MBIILJIEHUE, PEYb.

OcHOBHBIE CTaJAMM U BETBU 3BOJIOLUHU YEJIOBEKA: aBCTpajonuTeku, YenoBek ymenblil, YenoBek
NpAMOXOJAIIMN, YeloBeK HeaHaepTalbCKui, YenoBek pa3zyMHbId. Haxoaku HCKOIIaemMbIX OCTaTKOB,
BpEMS CYIIECTBOBAaHHUS, 00JIaCTh paCIpOCTpaHEHUs, 00bEM rOJIOBHOTO MO3Ta, 00pa3 »U3HHU, OPYIHS.

UYenoseueckne pacbl. OCHOBHBIE OOJNBIIME pachkl: €BpOIEOUAHas (eBpasuiicKasi), HErpo-
aBCTpaJIOUIHAs (3xBaTOpHanbHas), MOHT'0JIOM/IHAS (a3maTcko-aMepHKaHCKas). UYeptol
MPUCTIOCOOJICHHOCTH TMPEACTaBUTENEH YeJIOBEUECKUX pac K YCIOBUSM CYIIECTBOBaHUA. EJAMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

[Moptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmuie! u cxemsl: «Bo3HukHOBeHHE CONMHEYHOW CHUCTEMBI», «Pa3BUTHE OpraHUYEeCKOro MHUpay,
«PactutenbHas knetka», «KuBoTHas kineTka», «lIpokapuotndeckas kierkay, «CoBpeMEHHas CUCTEMa
OpraHMYecKOro Mupa», «CpaBHEHHE aHATOMUYECKUX YEepT CTPOCHMS YEJIOBEKA U 4YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MaJlC€OHTOJIOIMYECKUX HAXOJOK IPEIKOB COBPEMEHHOTO YeJIOBEKay,
«/dpeBHueiiue moau», «JpesHue nmoamny, «llepBsie coBpeMeHHBIE JII0an», «HenoBeueckue pacb».

O6opynoBanue: mynsiku «I[IpoucxoxaeHne yenoBekay (OFOCTHI aBCTPANIONUTEKA, MUTEKAHTPOIIA,
HeaH/iepTayiblia, KPOMAaHbOHIIA), CIETIKU WM N300paKeHHs] KAMEHHBIX OpY/Uil IEPBOOBITHOTO YeIOBEKa
(xamMHU-UOMIEpHl, pyOua, ckpebiia), reoXpoHoIornueckas tadnuuna, Kowiekuus «@opMbl COXpaHHOCTH
HCKOIIA€MBbIX )KMBOTHBIX U PACTEHUI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



[Tpaktnueckas pabora No 1. «M3ydeHME HCKOMAEMBIX OCTATKOB PACTCHUN W JKUBOTHBIX B
KOJIJICKITHSIX .

OKcKypcusi «OBOJIOLMS OPraHWYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAy4HBIH WU
KpaeBeIUECKHI My3€il).

Tema 3. Opranusmbl 4 OKpYsKal0Lias cpejaa.

OKoJorus Kak Hayka. 3aJladyd M pa3fesibl SKOJIOrMH. MeToabl 3KOJIOIMYECKHUX HCCIEeI0BaHUM.
DKOJI0rM4eCKO€ MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHus OpPraHHU3MOB: BOJIHAS, HA3eMHO-BO3/1YIIIHAs, MOYBEHHAs,
BHYTPUOpPraHU3MEHHasI.

Okonorudeckne  (aktopel. Knaccudukamus 3KoIOTHYeCKUX  (PaKTOpOB: aOMOTHUYECKUE,
OMOTHYECKHE U aHTPONOTeHHbIE. J[efiCTBHE HKOIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

Abunotnyeckue (akTopbl: CBET, TeMIeparypa, BiaxHocTh. Potonepuoausm. llpucnocobnenus
OpPraHU3MOB K JIEUCTBHUIO abnoTHYecKuX (hakTopoB. buonornueckue puTMel.

buotuueckue ¢axTopsl. Buabl OMOTHYECKMX B3aMMOJEHCTBHIA: KOHKYPEHIHS, XHUIIHUYECTBO,
cuMmOuo3 u ero ¢opmel. [lapasutusm, Koorepamusi, MyTyaJu3M, KOMMEHCAIW3M (KBapTHPAHCTBO,
HaxJICOHMYECTBO). AMEHCaIN3M, HEUTpanu3M. 3HaueHHe OMOTUYECKUX B3aMMOACHCTBHMA 7S
CYILIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

DKOJOrM4eCKHe XapaKTepUCTUKH Nomymsiiui. OCHOBHBIE [TOKA3aTEeNH MOIMYJIALNNA: YUCIECHHOCTD,
IJIOTHOCTb, POKJIAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpaLIUs. JJMHAMUKA YUCICHHOCTH MOMYJISIIUU U €€
perynsanus.

JdemoHcTpamum:

[optpetsr: A. 'ymbonbar, K. @. Pynse, O. I'ekkens.

Tabmuuer u cxemsl: kapta «[Ipupomubie 30HBI 3emnu», «Cpeasl OOMTaHUS OPraHU3MOBY,
«Dotonepuoanzmy, «l[lomynsuuny», «3aKOHOMEPHOCTH POCTAa YUCICHHOCTH MOMYISIHH HWH(QY30pUH-
Tydenbkny, «[luiesbie nenmy.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JlabopaTopHas pabotra Ne 3. «Mopdonornyeckne OCOOCHHOCTH PACTEHUN M3 Pa3HBIX MECT
OOUTaHUS.

JIaGoparopHas pabota Ne 4. «BnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «[Tofacu€T MIOTHOCTH MOMYJIALMI pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooO1ecTBa U IKOJI0rHYECKHE CUCTEMBI.

CoobmiecTBo opranu3zmMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJOBasi, NMPOCTPAaHCTBEHHa,
Tpoduueckas (nuuieBast). Bunpl-noMmuHanThl. CBsI3U B OHOLIEHO3E.

Okosjorudeckue cucreMbl (3kocucteMbl). IloHstTe 00 »skocuctemMe U OHOreoOlEHO3E.
OYHKIMOHAIbHbIE KOMIIOHEHTHl 3KOCHUCTEMBI: IMPOJIYLIEHThI, KOHCYMEHTHI, peayleHTsl. Kpyrosopot
BEIIECTB U MOTOK 3HEPruu B 3kocucteMe. Tpoduueckue (MuiieBbie) ypOBHU 3KocHcTeMbl. [luiieBbie
uenu ¥ ceth. OCHOBHBIE TIOKA3aTeNN SKOCUCTEMBL: OHomacca, IpOAYKIHs. DKOJIOTHYECKUE MUPaMUIbL:
MPOAYKIMK, YHCIEHHOCTH, Ouomacchl. CBOWMCTBa 3KOCHCTEM: YCTOHYMBOCTH, CaMOpEryJsIus,
pa3zButue. Cykueccus.

IIpuponHble  3KOCHCTEMBI. OJKOCHCTEMBI O03€p M peK. OKOCUCTEMA XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOTEHHBIE  3KOCHCTEMBI. ATpo3KOocuCTeMBbl. YpOoskocuctembl. buonornueckoe u
X035IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

buopasznoobpaszue kak ¢akTop ycroilumBocTH sKocucTeM. CoxpaHeHHE OHOJIOTHYECKOTOo
pa3HooOpa3us Ha 3emiie.



VYuenue B. U. Bepuaackoro o omocdepe. ['panurisl, cocraB u ctpykrypa ouochepnl. Kupoe
BemecTBO M ero ¢yHkiuu. OcoOeHHOCTH Ouocdepsl Kak r1o0anbHON 3KOCHCTEMBI. J{MHaAMHUYECKoe
paBHOBecHE U 00paTHas CBs3b B Onocdepe.

KpyroBopots! BemiecTB 1 OMOT€0OXUMHUYECKUE IIUKIIbI 3JIEMEHTOB (YIiepo/ia, a30Ta). 30HAIbHOCTh
ounocdeppl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBedectBo B Omocepe 3emuu. AHTpomnoreHHbIe HW3MEHEHUs B Ouocdepe. ['mobambHbIC
HKOJIOTUYECKUE TIPOOITEMBI.

CocymiectBoBaHue Mpupoabl U uyenoBeuecTBa. CoxpaHeHue Ouopa3sHOOOpa3us Kak OCHOBA
ycroiunBoctd Onochepsl. OCHOBa palMOHATIBHOTO YIPABIEHUS NPUPOJHBIMU pECypcaMH M HUX
ucnoib3oBanue. JlocTimkeHust GMOJIOTUU M OXpaHa IPUPOIBI.

JdemMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U1. Bepnaackuii.

Tabmusr u cxembl: «llumeBbie nenu», «buoneHos3: coctaB u cTpykrypa», «l[Ipupoansie
coobmiectBay, «llenn nutanus», «IKomoruueckas nupamuaay, «buocdepa u yenoek», «IKocucrema
IIMPOKOJIMCTBEHHOTO Jieca», «DKOCHUCTEMa XBOMHOro Jeca», «buomeHo3 Bogoémay, «ATpoIreHO3»,
«[IpumepHbIE aHTPOIMOTrEHHBIE BO3JCUCTBUS Ha NPUPONY», «BakHeHIIne HCTOYHUKU 3arpsi3HEHUS
BO3/lyXa U TPYHTOBBIX BO/», «I[louBa — BaxkHelas cocrapstomnias Ouocdepor», «DakTopsl Aerpagauu
nouBy», «llapHukoBeii 3¢ dexT», «DaKTOpbl PaaMOAKTHBHOTO 3arpsi3HEHUs Ouocdepb», «OO0mas
CTpyKTypa Ouocdeprl», «Pacmpoctpanenue xu3Hu B Omochepe», «O30HOBBIA IKpaH OHOChHEphI»,
«KpyroBopot yriepoaa B 6uocdepe», «KpyroBopot a3zora B Ipupoie.

O6opynoBanue: Mojenb-anuikKanus «Tunudyable OHOLEHO3bD», repbapuil «PactuTenbHbIE
cooOmiecTBay, kKouteknu «buoreno3y, «Bpeautenn BaXHEWIIMX CEIBCKOXO3SHCTBEHHBIX KYIBTYp»,
repOapuy M KOJUIEKIIMY PACTCHUN M JKUBOTHBIX, MIPHHAUICKAIINE K Pa3HBIM 3KOJOTHYECKUM TPYIIIaM
onnoro Bunaa, Kpacnas kuura Poccuiickoit @enepaiiu, n300paxeHusi OXpaHsIeMbIX BHIOB pacTEHUH U
KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMEBI 110 BMOJIOT'M HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBIMBarOTCsS TPEOOBAHUS K pe3ybTaTaM OCBOCHHS 00 yJarOIIMMUCS
MPOrpaMM CpeHEro 00IIero 0Opa3oBaHus: TMYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType NTMYHOCTHBIX pe3yJIbTaTOB OCBOCHHUS MpeameTa «bHonorusy BbIICICHBI CIEAYIOINe
COCTABJISAIOLIME: OCO3HAHNUE OOYUYAIOLIMMHUCS POCCUICKON Ipa)1aHCKOM MJICHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CaMOCTOSITEILHOCTH M CaMOOIPEACICHUI0, HAJIMYHEe MOTHUBAMM K OOYYCHHUIO
OMOJIOTHH, LIEJCHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHHWH JTMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUYECKUX TPATULMHA pa3BUTUS OMOJIOIMUYECKOrO 3HaHMs, TOTOBHOCTh U CIIOCOOHOCTh
o0yyJaroIuxcs pyKOBOJACTBOBATbCA B CBOEH JESATEIbHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH,
IPUCYIIMMHU CHCTEME OHMOJOTrMYECKOro OOpa30BaHUs, HAJIWYHE HKOJIOTHYECKOTO IPaBOCO3HAHUS,
CTIIOCOOHOCTH CTaBUTh LEJIU U CTPOUTH KU3HEHHBIC TUIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS NpeameTa «buosnorus» nocTurarorcs B €AMHCTBE yU4eOHOH 1
BOCIIMTATEIbHON EATEIBHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMA POCCUHCKUMHU COLIMOKYJIbTYPHBIMH,
UCTOPUYECKIMH M JIYXOBHO-HPAaBCTBCHHBIMH IIEHHOCTSIMH, TNPUHATHIMH B OOIIECTBE MpPaBUIAMH H
HOpMaMU IOBEACHUSI U CHOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHHUSA, CAMOBOCIIUTAHUS U CAMOPA3BUTHS,
pa3BUTHsA BHYTPEHHEH NO3ULUM JMUYHOCTH, NATPUOTU3MA, YBAXCHMS K 3aKOHY M IPaBONOPSAKY,
YeJIOBEKY Tpyla U CTaplieMy IIOKOJIEHHIO, B3aUMHOIO YBaXX€HUs, OEpPEKHOr0 OTHOLICHUS K
KyJbTYpPHOMY HacJEAUI0 W TpaaulysM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepaumu,
MIPUPOJE U OKPYKAIOLIEH Cpelie.

JIMYyHOCTHBIE pPE3YyNbTaThl OCBOEHUS yuyeOHOro npeamera «buomorus» mOKHBI OTpakaTh
TOTOBHOCTb M CHOCOOHOCTh OOY4YarOLIMXCS PYKOBOJCTBOBATHCSA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX OpPUEHTALMH, MO3UTHBHBIX BHYTPEHHUX YOEKIEHUM,
COOTBETCTBYIOIIUX TPAJAULIMOHHBIM IIEHHOCTSM POCCHIICKOro O0OIECTBa, pacIIUpPEHHE >KU3HEHHOTO
OIbITA M OIBITA JEATEIBHOCTU B IPOLIECCE PEATU3ALNUU OCHOBHBIX HAIIPaBICHUHW BOCIUTATEIBHOU
JESTEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTb TPAXKIAHCKON MO3UIMK OOYy4YaroUIerocsi Kak aKTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCHIICKOTO 0OIIECTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABONOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH JEATEIBbHOCTH HpPU CO3JaHUM Y4YEOHBIX IPOEKTOB,
pelIeHnr y4yeOHbIX U TO3HABATENIbHbIX 33/1a4, BBIIOJHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTbh ONPENENSITh COOCTBEHHYIO MO3UIMIO MO OTHOLIEHWIO K SIBJIEHUSIM COBPEMEHHOMN
KHU3HHU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOMX JEHCTBHUAX HEOOXOIUMOCTh KOHCTPYKTMBHOTO B3aUMOJEHCTBUS
JoJIeH ¢ pa3HbIMH YOEXKICHUSIMH, KYJIbTYPHBIMU HEHHOCTSMHU U COLUATIBHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOIO  BBINOJHEHUS  y4eOHBIX,
[I03HABATENbHBIX U UCCIIEOBATENbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOIIEHNS K MHEHHUIO ONIIOHEHTOB IIPU
00CYXIEHUH CITIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPIKAHMS;

TOTOBHOCTh K TyMaHUTapHON U BOJIOHTEPCKON NEATENbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMSA:



c(hOPMHUPOBAHHOCTh POCCUMCKON TPAKIAHCKOW HWIACHTUYHOCTH, NATPHOTHU3MA, YBAXKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel PonuHON, rOpAocTH 3a ¢BOM Kpai, cBOXO Poauny,
CBOM A3BIK U KYJIbTYpY, IPOILJIOE U HACTOSALIEE MHOTOHAI[MOHAIbHOrO Hapoaa Poccuy;

LIECHHOCTHOE OTHOILIECHHWE K MNPUPOJAHOMY HACIEOUIO M IMAMITHUKAM HIPUPOABI, JTOCTHUKEHUSIM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKUX YUEHBIX B CTAHOBJICHHE M pa3BUTHE OWOJIOTHH,
MMOHMMaHHUS 3HAaYeHUs OWOJIOTUU B MO3HAHUU 3aKOHOB IMPHUPOJIbI, B KU3HU YEJIOBEKAa U COBPEMEHHOIO
00I11eCTBA;

uzeitHas yoexx 1IEHHOCTh, TOTOBHOCTD K CIIY)KeHHIO U 3amute OTeuecTBa, OTBETCTBEHHOCTD 32 €r0
cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HAPOa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIOCOOHOCTh OILIGHWBATh CHUTYallMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUsS, OPHUEHTUPYSICH Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENISAM, CO3/IaHHI0 CEMbH HAa OCHOBE OCO3HAHHOIO
MPUHATUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaaUuLUsIMU HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas JCTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3ACHCTBUS KUBON IPUPOBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQ)KEHUIO B Pa3HbIX BUIAaX HCKYCCTBA, CTPEMJICHUE MPOSBISTH KauecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢pusnueckoro BocnuTAHMSA, GOPMHPOBAHMS KYJIbTYPbI 310POBbSI H IMOLHOHAJIBHOIO
os1aromosty4ms:

MOHMMAaHUE W peaju3alus 3J0pOBOro M 0Oe30macHOro olpa3a >KH3HU (370pOBOE IHTAHHE,
COOIOZICHNE TUTHEHWYECKUX TMpaBWI M HOPM, COAlaHCUPOBAHHBIM pEXUM 3aHATUH U OTHbIXA,
perynspHas ¢uznuecKas aKTUBHOCTH), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHS K
COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHMMAaHWE LEHHOCTU MPaBUJ MHIUBUIYATbHOIO U KOJUIEKTUBHOTO O€30MacHOrO MOBEIEHUS B
CUTYALMSX, YTPOXKAIOIINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAaHWE TIOCTEACTBUA U HENPHUATHS BpPEIHBIX TMPUBBIUEK (YIMOTPEOJICEHUs aJKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

6) TpyaoBOro BocnuTaHuUs:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K AKTHUBHOM JE€ATEIbHOCTH TEXHOJOTMYECKOM W COIMAJIbHOM HaIpPaBIECHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITENILHO BBIIOJIHSTH TaKyIO A€STEIbHOCTD;

MHTEpPEC K pas3IuuHbIM cdepaM mOpodhecCHOHANBbHOM NeATENbHOCTH, YMEHHE COBEpILaTh
OCO3HAHHBIN BBIOOpP Oynyiiel mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC MJIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BAHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

7) IKOJIOrM4Y€eCKOr0 BOCIIMTAHMS:

AKOJIOTMUYECKH 11eJIeco00pa3Hoe OTHOLIEHHE K MPUPOJe KaK HCTOYHUKY KU3HU Ha 3emiie, OCHOBE
€€ CyIIECTBOBAHUS,

MOBBIIIIEHUE YPOBHS IKOJIOTHMUECKON KYJIbTYpPhI: MPUOOPETEHNE OMBITA IJIAHUPOBAHUS MTOCTYIIKOB
1 OLIEHKH UX BO3MO>KHBIX MOCJIEICTBUMN I OKPYXKAIOIIeH cpeibl;



OCO3HaHHUE TN100aIbHOr0 XapaKTepa SKOJOTHYECKUX MPOOIeM U MyTel UX pelleHus;

CIOCOOHOCTh HCIIOJIb30BaTh MpPUOOpETaeMble NMPU M3y4eHUH OMOJOTMM 3HAHUS M YMEHUS IpU
pemieHn Mpo0JieM, CBS3aHHBIX C PAlUMOHAIBHBIM IPHPOJIOINOIB30BAaHHEM (COOIOJICHUE MPaBUII
MIOBEJICHUSI B IPUPOJIC, HANPABICHHBIX HAa COXPAaHEHHE PABHOBECUS B JKOCHCTEMAX, OXPAHY BHJOB,
IKOCHCTeM, OMochephl);

AKTUBHOE HEIPUATHE CUCTBUN, NPUHOCAIIMUX BPEH OKPYXKAIOIIEH NPUPOIHOW CpEAE, YMEHHE
MPOTHO3UPOBATh HEOJIATONPUSATHBIE JKOJIOIMYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBHHA U
MpEeAOTBpALIATh UX;

HaJu4yue Pa3BUTOrO HKOJOTMYECKOIO  MBIIIJICHUS, 3KOJIOTMYECKOW  KYJIbTYpbl, OIbITA
JESTEIbHOCTH 3KOJOTUYECKON HAIIpaBIEHHOCTH, YMEHMSI PYKOBOJACTBOBAaTbCS MU B IO3HABATEIbHOM,
KOMMYHHMKaTUBHOM U COLIMAJIBHOM IMPaKTUKE, TOTOBHOCTH K yYacCTHIO B IIPAKTUYECKOW NEATEIbHOCTH
9KOJIOTMYECKON HAIIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO pa3BHTHUS
HAyKH ¥ OOILIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JUAJIOTE KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM MHDE;

COBEPILIEHCTBOBAHUE SI3bIKOBOW U YMTATEJIbCKOM KYJIbTYpPbl KaK CPEICTBA B3AUMOJICHCTBUS MEXTY
JIIOJIbMU U TT03HAHUS MUPA;

NMOHMMaHue crneuupuKkd OHOJOTHMHM Kak HayKH, OCO3HaHWMsA €€ poilu B (OPMHPOBAHUU
paIMOHAIBLHOTO HAYYHOT'O MBIIIJICHHS, CO3/IaHUU LIEJIOCTHOTO MPEJCTAaBICHUs 00 OKpPYKaoIeM MUPE
KaKk O €IWHCTBE MPUPOABI, YEJOBEKa U OOIeCTBa, B IMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny npodiieM COXpPaHEHUs IPUPOAHOIO PABHOBECHUS;

yOeKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH JUIsI COBPEMEHHOHN IMBHIIM3AIMH: 00eCTIeueHHs] HOBOTO
YPOBHSl DPa3BUTUS MEIUIMHBI, CO3JaHHE TEPCIEKTUBHBIX OWOTEXHOJNOTUH, CHOCOOHBIX pEeLIaTh
pecypcHble PoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTEH BBIXOJA U3 TNI00AIBHBIX YKOJIOTUYECKUX
npobieM u oOecredyeHHus Mepexoja K YCTOMYMBOMY pa3BHUTHIO, PAIMOHAIBLHOMY HCIOJIH30BAHUIO
MIPUPOHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IaPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TMOJYYEHHUU OMOJIOTMYECKUX 3HAHMM B LEISIX MOBBILIEHUS OO0IIei
KYJIBTYpBbl, €CTECTBEHHO-HAyYHON I'PAMOTHOCTH, KaK COCTaBHOM 4acTH (DyHKIIMOHAIBHOW ITPaMOTHOCTH
oOy4Jaroruxcsi, opMUPYEMOi TPU U3YIECHUU OMOJIOTHH;

MMOHMMaHUE CYLIIHOCTH METOJOB I[I03HAaHUS, MHCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCHOJIBb30BATh MOJTy4YaeMble 3HAHUS Ul aHau3a U OOBSICHEHMs SBJICHUN OKpYXKaroIIero
MHUpa U MPOUCXOJANIMX B HEM M3MEHEHUH, yMEHHE JienaTh 00OCHOBaHHbIE 3aKJIIOUEHHUS Ha OCHOBE
Hay4YHBIX ()aKTOB M UMEIOIIMXCS ITaHHBIX C LIEJIBI0 MOJIYy4YEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIONIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs pelleHus MpodsieM B
peanbHBIX KU3HEHHBIX CUTYaIIHIX;

OCO3HAaHHWE LIEHHOCTH HAY4YHOH [JE€ATEIBHOCTH, TOTOBHOCTb OCYHIECTBIIATH IIPOEKTHYIO U
HCCIIEIOBATENbCKYIO A TEIbHOCTh MHIUBUYalbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENPEPHIBHOMY 0Opa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 110 OMOJOTUU B COOTBETCTBHH C KU3HEHHBIMU ITOTPEOHOCTSAMHU.

METAINIPEIJMETHBIE PE3YJIbTATBI

MeTanpez[MeTHme PE3YIJIbTAThl OCBOCHUA yqe6Hor0 npeamMeTa «buosorus BKIIIOYAIOT: 3HAUNMEIS
AJIA (I)OpMI/IpOBaHI/Iﬂ MHPOBO33PCHHUA o6yqa101u1/1xcsi MCKIUCHTUIIIIMHAPHBIC (Me)KHpeI[MeTHBIe)
O6H.ICHayLIHBIC MOHATHA, OTpAKAIUC HECITIOCTHOCTDH HaquOﬁ KapTUHBI MHpa U CHCI_[I/I(I)I/IKY MECTOJ0B



MO3HAHHUS, UCIOJIb3YyEMBbIX B €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPIHUs, SBICHUE, IPOIECC, CHCTEMA,
HAY4HBIN (paKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeloBaHUEe, HaOIroAeHue,
U3MEpeHue, SKCIEPUMEHT | JIpYTUX), YHUBEpCalbHble YdeOHbIC MACUCTBUS (MO3HABaTEJIbHBIE,
KOMMYHHUKaTHBHbIC,  PETyJsATHBHbIE),  obOecreuuBaromme  (GopMupoBanue  (QyHKIHMOHAIBHON
IPaMOTHOCTH U COLMAIIBHOM KOMIIETEHIIMHU 00y4aroIuXcsl, CIOCOOHOCTh OOYUYaIOLIMXCSl MCIIOIb30BaTh
OCBOEHHBIE MEXIUCLUIIIIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHbIE YUEOHbBIE IEHCTBUS B
ITI03HABATEJILHOW U COLMAIbHOW ITPAKTHKE.

MeranpeqMeTHbIe pPe3yibTaThl OCBOCHUS IPOTrPAMMBl CPEIHEro OO0IIero o0pa3oBaHMs JOJKHBI
OTpaXkaTh:

Ogi1ajeHne YHMBEPCAJIbHBIMH YU4eOHBIMH NIO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYeCcKHeE IeHCTBHS:

CaMOCTOSITENIbHO ~ (OPMYJIMPOBAaTh M AKTyaJlU3UpoBaTh IMpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIOJIb30BaTh IIPU OCBOEHUM 3HAHUI MNPUEMBI JIOTMYECKOTO MBIIUIEHUS (aHalau3a, CHUHTE3a,
CpaBHEHHS, Kiaccu(puKaluu, 00001IeHN), PACKPBIBATh CMBICI OMOJIOTMYECKUX MOHATUHN (BBIAEIATH UX
XapaKTepHble IPU3HAKHU, YCTAaHABIMBATh CBSI3U C IPYTUMU MOHATHIMU);

OIIPEACIATh LENH IEATENbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUU UX JOCTHKEHUS, COOTHOCUTh
Pe3yJIbTaThl JEATENILHOCTH C TOCTABJIEHHBIMU LIESIMH;

WCIIOJIH30BATh OMOJIOTUYECKUE TIOHATHS 11 OOBsICHEHUS (PAKTOB U SIBIICHHI KUBOM PUPOJIBI;

CTPOUTH JIOTUYECKHUE PACCYXKAEHUS (MHIYKTUBHBIC, JE€AYKTUBHBIC, 110 AHAJIOIUHU), BBIABIATH
3aKOHOMEPHOCTH U IPOTHBOPEUYUS B pacCMaTpUBAEMbIX SBJICHUSX, (OPMYJIMPOBATH BHIBOJBI U
3aKJIFOYEHNUS;

IIPUMEHSTh CXEMHO-MOJIEJIbHBIE CPEJICTBA JUIsl IMPEACTaBICHMS CYLIECTBEHHBIX CBs3€d U
OTHOLICHMH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe NPOTUBOPEUYUH Ppa3HOTo poja,
BBISIBICHHBIX B PA3JINYHBIX NHPOPMALMOHHBIX HCTOUYHHKAX;

pa3pabarbIBaTh IUIaH PEHICHHS MPOOJEeMBl C Y4ETOM aHalM3a HUMEIOIIUXCS MaTepUATbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIIBHOCTD, OLICHNBATH COOTBETCTBUE PE3YJIBTATOB LIENSIM, OLICHUBATH
PHUCKHU NOCIEACTBUN NEATENBHOCTH;

KOOpAMHUPOBAaTh M  BBIIOJHATH pabOTy B  YCIOBUSIX pEAlIbHOrO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NPU PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BBIe HCCIIEA0BATEIBLCKHIE Al CTBHUS:

BJIaJIETh HABbIKAMU y4eOHO-UCCIIEOBATENbCKON M TPOEKTHOM JEeSATENbHOCTH, HaBbIKAMU
paszpeleHus npooieM, CioCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PELICHUS
MIPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITI03HAHUS;

UCIIOJIb30BAaTh pa3iIUYHbIE BUABl JEATEIBHOCTH IO TIOJIYYEHMIO HOBOTO 3HAHUS, €ro
MHTEpIIpEeTaIMH, TPeoOpa30BaHUIO U MPUMEHEHUIO B YUYEOHBIX CUTYallUsAX, B TOM YHCIIE NPU CO3aHUU
y4eOHBIX U COIIUAIBHBIX TPOEKTOB;

¢dbopMHpOBaTh Hay4yHBIH THUN MBIIUICHUS, BJaJeTh HAYYHOM TEPMHMHOJIOTHEH, KIIIOUEBBIMU
MOHATUSIMU U METOJIaMU;

CTaBUTh U (OpMyIUpOBaTh COOCTBEHHBIC 3a/ladd B 00Opa3OBaTENbHOW JACATENHHOCTH U
KU3HEHHBIX CUTYaIHsIX;

BBISBJIATH ITPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady, BBIIBUraTh I'MIIOTE3Y €€
pelIeHns], HaXOAUTb apryMEHThl Ul JOKa3aTeJbCTBA CBOMX YTBEPXKACHMM, 3ajaBaTh IapaMeTphbl U
KPUTEPUHU PELLIECHUs;



aHAJIM3UPOBATh MOJTYYECHHbIE B XOJI€ PEUICHUS 3a/lay Pe3yJbTaTbl, KPUTUUYECKU OLIEHHWBATH UX
JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBAThH MPUOOPETEHHBIH OIIBIT;

OCYILECTBIISITh IICJICHANIPABICHHBIM TOUCK TMEepeHoca CpPeACTB M CHOCOO0B JeHCTBHUS B
npodeccuoHaNbHYIO Cpeny;

YMETh MIEPEHOCUTDH 3HAHUS B I0O3HABATEIBHYIO M MPAKTHUECKYIO 001aCTH KU3HEACSITEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE UJICH, IpeiaraTh OpUrHHAIbHBIE MTOIXO0/bl U PEIICHHUs, CTABUTh MPOOIEMBI U
3aJla4u, JOMYCKAIOILIUE aIbTEePHATUBHBIE PEIICHHUS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(OpMAIMH (TEKCTE Yy4€OHOTO MOCOOMS, HAyIHO-
MOMYJISIPHOM TUTEpaType, OMOIOrHYECKHUX CIIOBApsIX U CIPAaBOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
Wutepuere), ananu3upoBatb MHGOPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS, KPUTUYECKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

dbopMynHpoOBaTh 3ampochkl W NPUMEHSATh pPA3UYHbIE METONbI TPU TOUCKE U OTOOpe
Ouonornueckoi nHGopMaIu, HeOOX0IUMOM JIJIs BHITIOJIHEHUS yY4EOHBIX 3a/1a4;

MpuUOOpeTaTh  OMBIT  HCIOJNBb30BaHHUS ~ MH(POPMALMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHIA,
COBEPILIECHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAJIBHYIO (OpPMY MpeACTaBICHUSI OMOJIOTHYECKOW MHPOPMALIUU
(cxembl, rpaduKH, TUarpamMMbl, TAOIHIIbI, PUCYHKH U IPYTroe);

HCIOJIb30BaTh HAYUHBIH SI3bIK B KAUECTBE CPEICTBA MpHU paboTe ¢ Ononornyeckoil nHbopMamueii:
MIPUMCHSITh XUMUYCCKUE, PU3NUSCKUE U MaTEMaTHUECKHUE 3HAKH M CHMBOJIBI, (DOpMYIIbI, aO0OpeBHATYPY,
HOMEHKJIATYpY, UCTIOIB30BaTh M MMPE0OPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATIISTHOCTH;

BIIa/IETh HaBBIKAMHU PACIIO3HABAHUA W 3alUTHl MHGOpMaAuU, HHPOPMAIIMOHHON 0e30macHOCTH
JUYHOCTH.

OgJiajieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSIMH:

1) oO1enmue:

OCYILLIECTBIATh KOMMYHHMKAIIUM BO BCeX cdepax >KU3HHU, aKTUBHO Y4aCTBOBATh B JUAJIOTe WU
JMCKYCCHM TI0 CYIIECTBY 0OCYKIaeMoil TeMbl (yMEHHE 33/aBaTh BONPOCHI, BBICKA3bIBATh CYXKACHUS
OTHOCHTEIIFHO BBITIOJTHEHUS MPeIaraeMoi 3a/1a4d, YIUTHIBATh HHTEPECH U COTIIACOBAHHOCTD MTO3UIIHIA
IPYTUX YYaCTHUKOB JIMAJIOTA WK IUCKYCCHN),

pacrio3HaBaTh HeBepOaJbHbIE CPEACTBAa OOILIEHMs, NMOHMMATh 3HAYEHHE COLMAIbHBIX 3HAKOB,
MPENNOChIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYyalldd, yMeTh CMST4aTh KOH(MIUKTBI M BECTH
MIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMHU CITOCOOaMU OOIIEHHSI W B3aUMOJICHCTBHUS, MIOHUMATh HAMEPEHUS JPYTHX
JHoIeH, IPOSIBIIATh YBOKUTEIBHOE OTHOILIEHHE K COOECEIHUKY U B KOPPEKTHOH (popme hopMynrpoBaTthb
CBOU BO3pPaXKECHUS;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCTIOIB30BAHUEM S3BIKOBBIX CPEIICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MMOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMaH/HON ¥ HHIMBUyaTIbHOU PabOTHI IPU PEIICHUU
Ouosiornyeckoil mpoOsieMbl, OOOCHOBBIBaTh HEOOXOAMMOCTb MPHUMEHEHHsS TPYIIOBBIX (opMm
B3aMMOJICHCTBUS MPU pEeLICHUH yueOHOU 3a/1a4H;

BBIOMPAaTh TEMAaTHKy W METOIbl COBMECTHBIX JEHCTBHIA C Yy4ETOM OOIIMX HWHTEPECOB W
BO3MOKHOCTEH Ka)K0T0 WiIeHa KOJUIEKTHUBA;



IIPUHUMATh LIEJTU COBMECTHOM NEATENBHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH ACUCTBHS 110
€€ JIOCTMIXKEHUIO: COCTaBJIATH IUIAH ACHCTBUMU, PACIPENEIATh POIM C YYETOM MHEHHMM YYaCTHHKOB,
00CyXI1aTh pe3yabTaThl COBMECTHOU PabOTHI;

OLIEHUBAaTh KaueCTBO CBOEr0 BKJIAZAa M KaXKIOr0 y4yaCTHHKAa KOMaHIbl B OOLIMI pe3yibTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

IpealaraTb HOBBIE IIPOCKTHI, OLEHUBATh MWJAEH C IO3ULHHA HOBU3HBI, OPUIMHAJIBHOCTH,
MPAaKTUYECKOM 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTHUBHOE CTPATETMYECKOE IOBEACHHUE B PA3IUYHBIX CHUTYaLMsX, HPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OgyaeHne YHMBEPCAJIBHBIMHU PeryJisiTHBHBIMY /1efiCTBUAMM:

1) camoopranm3amnus:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS JJIs BBIABICHMS MPOOJEM U MX PELICHUs B )KU3HEHHBIX U
y4eOHBIX CUTYalUsX;

BBIOMPAaTh HA OCHOBE OMOJIOTMYECKMX 3HAHUN LIEJEBBIE W CMBICIOBBIC YCTAaHOBKHM B CBOMX
JEUCTBUAX M IIOCTYNKAaxX II0 OTHOUIEHWIO K KHMBOW MPUPOJAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPY>KAIOILKX;

CaMOCTOSITEJIbHO OCYILECTBIIATh MIO3HABATENBHYIO 1€ TEIbHOCTD, BBIBIATH IPOOIEMbI, CTABUTh U
(dbopMyIHpOBaTH COOCTBEHHBIC 337]a4l B 00PA30BATEIBHON NEATETBHOCTH U )KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSITEJIbHO COCTABJIATh IUJIaH PEIIEHUs NpoOJeMbl € YYETOM HMMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U IIPEAIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

JeTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 33 PELICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIocoOCTBOBaTh (OPMHUPOBAHUIO M TPOSIBICHUIO IIMPOKOH SpyIULMM B pPa3HbIX 00JIACTSIX
3HaHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallUsM, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIa/IETh HaBBIKAMM IO3HABATEIbHOM pe(IeKCMH KaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBUI U
MBICIIUTENIBHBIX MPOLIECCOB, UX PE3yJbTAaTOB W OCHOBAaHUM, HCIIOJIb30BATh MPHUEMBI pedIeKcuu Ui
OLIEHKU CUTYalllH, BHIOOpA BEPHOT'O PELICHMS;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPH aHAIU3E PE3YyIbTAaTOB JACITEIBHOCTH;

3) npuHsATHE CeOs U IPYTHUX:

IIPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATB MOTUBBI U apI'yMEHTBI APYIUX IIPU aHAIU3€ PE3YIbTATOB IEATEIBHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYrOro YeJloBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHHss mporpaMmbl COO mno Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue ais yueoHoro npeamera «buonorusy HaydyHble 3HAHUSI, YMEHHS M CIIOCOOBI
JEUCTBUI 10 OCBOCHUIO, HMHTEPIpETAMM W NpeoOpa3oBaHUIO 3HAHUN, BHJBI JESITEIBHOCTH IIO
MOJIyYEHHUI0O HOBOTO 3HAHUS M NPHUMEHEHHIO 3HAHUN B PA3JIMUHBIX YYEOHBIX CUTYalMsX, a TaKkKe B



peasIbHBIX )KM3HEHHBIX CUTYallUsX, CBA3AHHBIX ¢ Ouosiorueid. B mporpamme npeaMeTHble pe3yibTaThbl
MPEJCTABIICHBI 110 r0JIaM 00y4eHusI.

[IpenmerHbie pe3yiabTaThl OCBOEHHsS yueOHoro mpeamera «buonorus» 6 10 knacce NOMKHBI
OTpaXkaTh:

chOpMUPOBAHHOCTh 3HAHUH O MecTeé U pOJU OHOJOTUM B CHUCTEME HAYYHOrO 3HAHUS
€CTECTBEHHBIX HayK, B (P OPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUpPA U HAYYHOTO
MHUPOBO33PEHHUS, O BKJAJ€ POCCUUCKUX M 3apyOEKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OHMOJIOTHH,
(GYHKIIMOHAJIBLHOW IPaMOTHOCTH YeJIOBEKa JUIsl pEIICHUS KU3HEHHBIX 3a/a4;

YMEHHE pacKpbIBaTh COAEpkKAHHE OUOJIIOTMYECKUX TEPMHUHOB U TOHSATHH: JKHU3Hb, KIIETKA,
opranmu3M, MeTabonm3Mm (0OMEH BEIIeCTB W MPEBPAICHHE JHEPTHH), TOMEOCTa3 (caMOperyssius),
YPOBHEBask OpraHMU3alMs KHUBBIX CHUCTEM, CAMOBOCIPOW3BEICHHE (PEHMpPOAYKIHs), HACIEACTBEHHOCTD,
M3MEHUYUBOCTb, POCT U PAa3BUTHUE;

yMEHHE u3Jlaratb OHOJOTMYecKHe Teopuu (KJIETOYHAas, XPOMOCOMHAs, MYyTallMOHHas,
[EHTpaIbHAs JOrMa MOJICKYJISIpHOU Omomnorun), 3akoHsl (I'. Mennens, T. Moprana, H. . BaBunosa) u
yuyeHus (0 LEHTpax MHOroo0Opasus W HIPOUCXOXKJEHUs KylbTypHbIX pacreHudt H. W. Basunosa),
OTIPEEISATH TPAHUIIBI UX IPUMEHHUMOCTH K )KMBBIM CHCTEMaM;

YMEHHE BJIAJETh METOJaMH HAyYHOTO MO3HAHUS B OMONOTHH: HAOIIOJCHHE W ONHCAHUE YKUBBIX
CHCTEM, IIPOLECCOB U SIBIICHUH, OpraHM3alUsl W MPOBEACHHWE OWOJOTHYECKOTO SKCIEPUMEHTA,
BBIJIBKCHUE TUIIOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXIy HCCICAYEMBIMU BEIWYHMHAMH, OOBSICHEHHE
MOJIYYEHHBIX PE3yJIbTaTOB, MCIOJb30BAHHBIX HAYYHBIX MOHATUN, TEOPHM M 3aKOHOB, YMEHHUE JAeNaTh
BBIBOJIbI HA OCHOBAHUU MOJyYEHHBIX PE3YyIbTATOB;

YMEHHE BBIIENATh CYIIECTBEHHBIC IPH3HAKH BHUPYCOB, KJIETOK MPOKAPHOT M JYKApHOT,
OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTH TIIPOILIECCOB: OOMEHA BEUIECTB H
MpeBpalleHus] SHEPruu B KJETKe, (OTOCHMHTE3a, IUIACTUYECKOTO U DSHEPreTHYeckoro oOMeHa,
XEMOCHUHTE3a, MHTO03a, MeH03a, OIUIOJAOTBOPEHUS, PA3MHOXKEHHUS, WHIUBUIYaTbHOTO pPa3BUTHUS
opranusma (OHTOTEHE3);

YMEHHUE TIPUMEHSTh TOJTyYeHHbIC 3HaHUS TSI OOBSCHEHHUS OMOJIOTHYECKHX TPOIIECCOB U SIBICHUH,
JUI IPUHATHS TPAKTHUECKUX PELIeHUH B MOBCEIHEBHOM JKM3HU C LIENbI0 oOecredyeHus: 0e30MacHOCTH
CBOETO 37I0POBbS U 3J0pOBbSl OKPYXAIOIIUX JIO/EH, COOMIOAECHUS HOPM I'paMOTHOIO TOBEJCHHS B
OKpY’Kalole TMPUPOJHON cpene, TOHUMAaHHWE HEOOXOJMMOCTH HCIOJIb30BAaHUS  JOCTHXKECHHM
COBPEMEHHOW OMOJIOTUN M OMOTEXHOJIOTHH Il PAlMOHAIBHOTO MPHPOIOTIONIE30BAHMS;

YMEHHUE pelIaTh 3JIeMEHTapHble TeHEeTHUECKUE 33/1a4l Ha MOHO- U JUTHOPHIHOE CKpellMBaHHeE,
CLIETIJICHHOE HACJIeZIOBAaHUE, COCTAaBJIATH CXEMbl MOHOTHOPUIHOIO CKpELIMBaHMS Ui NpeicKa3aHHs
HaCJIeI0BaHMsI TPH3HAKOB y OPTaHN3MOB;

YMEHHE BBINIOJHATH JIaOOpaTOpPHBIE U MpaKTUUYECKUEe paboThl, COOMIOAATh MpaBmia Ipu padoTe ¢
y4eOHBIM U JIAOOPAaTOPHBIM 000PYAOBAHUEM;

YMEHUE KpUTHYECKH OLEHMBATb U MHTEPIPETUPOBaTh HHGOPMAIMIO OHOJIOrMYECKOTO
COZIep KaHMsl, BKITFOUAIONIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX HCTOYHHKOB (CpEICTBAa MacCOBOU
nHpOpPMAINY, HAYYHO-TIONYJISIPHBIE MaTepUalIbl), STHYECKHE aCIeKThl COBPEMEHHBIX HCCIICIOBAHUIN B
OuoJIOTuH, MEAULIMHE, OMOTEXHOJIOTHH;

yYMEHHE CO37[aBaTh COOCTBEHHbBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001Iasi OMOIOTHUECKYIO
WHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPaAMOTHO MCIIOIH30BATh TIOHATHIHBIN anmapar OMOJIOTHH.

[IpenmetHbie pe3yibTaThl OCBOEHHS ydeOHOro mpeamera «buomorus» 6 I1 kaacce NOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MecTe M PO OWOJIOTUM B CHCTEME HAyYHOI'O 3HAHUS
€CTEeCTBEHHBIX HayK, B () OPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUpa H HAYIHOTO



MHUPOBO33PEHHUS, O BKIJIAJE POCCUUCKHX M 3apyOekKHBIX YUEHBIX-OMOJOTOB B pPa3BUTHE OWOJIOTHH,
(YHKIIMOHATBLHOW TPaMOTHOCTH Y€JIOBEKa ISl pEIICHUS )KU3HEHHBIX 33]1a4;

YMEHHUE PpaCKphIBaTh COJAEp)KaHUE OHOJOTHMYECKUX TEPMUHOB W TOHATHM: BHJ, MOMYJISINA,
reHo(OH/, HBOJIOLHUSA, ABIXKYIIHE CHIIBI ((aKTOPhI) SBOJIOIMH, MPHUCIOCOOICHHOCTh OPraHU3MOB,
BUJI000pa30BaHue, 3KOJOrHueckue (aKToOpbl, HKOCHUCTEMa, MPOAYLIEHTHI, KOHCYMEHTbI, PEAYLEHTHI,
I[N MUTAHUSA, YKOJIOTUYECKas MIpaMua, OMoreoneHos, ouocdepa;

yMEHHUE u3jiaraTh OWoJorHYecKue Teopuu (dBoitormonHas Teopus Y. JlapBuHa, CHHTETHYECKas
TEOpHs IBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apozsimieBoro cxoactsa K. M. bapa, uepenoBanus
IVIaBHBIX HampasiieHui u mytei sBoonnu A. H. CeBeprioa, yuenust o 6mocdepe B. U. Bepnanckoro),
OTIPECIISATH TPAHUIIBI UX TPUMEHIUMOCTH K )KHBBIM CHCTEMaM;

YMEHHUE BJIAJIETh METOJaMH HAyYHOTO MO3HAHMUSA B OMOJIOTHH: HAOJIOJCHUE U OMHCAHHE KUBBIX
CUCTEM, IIPOLIECCOB M SBJICHMI, OpraHu3alus U MPOBEJCHHE OHOIIOTHMYECKOTr0 HSKCIEPHUMEHTA,
BBIIBIDKEHUE THIIOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXIY HCCIENyeMbIMU BEITUYMHAMU, OOBSICHEHUE
MOJTyYCHHBIX PE3YJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPHH W 3aKOHOB, YMEHHE JAEJaThb
BBIBOJIbl HA OCHOBAaHHMH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNIATh CYIIECTBEHHbIE MPHU3HAKA CTPOEHUS OHONOTHYECKUX OOBEKTOB: BHUJIOB,
MOMYJISIIIUM, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTreOleHO30B U IKOCHUCTEM, OCOOCHHOCTH
MPOIECCOB:  HACIIEACTBEHHOW  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,  BHA000pa3oBaHUS,
MIPUCIIOCOOJICHHOCTH OPTaHMW3MOB, JCHCTBHS JKOJIOTMYECKHX (DAaKTOPOB HAa OpPraHM3MBI, IIEPEeHOCa
BEUIECTB M TMOTOKA JHEPrHH B IKOCHCTEMaxX, AHTPOIOTCHHBIX W3MEHEHUH B HSKOCHUCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUECKUX IIUKIOB B Onocdepe;

YMEHHUE TIPUMEHSTH MOJTyYCHHBIC 3HAHUS JIJIs1 OOBSCHEHHS OMOJIOTUYECKHX TPOLIECCOB U SIBICHUH,
IUTSL IPUHATHS TPAKTHYECKUX PEIICHUH B MOBCEIHEBHOM JKM3HU C LEIbI0 oOecreueHus: 0e30MacHOCTH
CBOETO 3J0POBbSI M 3/I0pPOBbS OKPYXAIOMIMX JIOACH, COOMIOACHHUS HOPM TIPaMOTHOTO IMOBEACHUS B
OKpy)Xawllled NpUPOIHON cpele, IOHMMaHHE HEOOXOJUMOCTH HCIONb30BAaHUS  JIOCTHXKEHUI
COBPEMEHHOM OMOJIOTUY JIJIsl PallMOHAJIBHOTO MPUPOOII0Ib30BAHMUS;

YMEHHE pelaTh AJIEMEHTapHble OMOOTHYECKUE 3a]1a4H, COCTABISATh CXEMbI [IEPEHOCa BEUIECTB U
SHEPTUU B dKocHucTeMax (L[EeNH MUTaHHUs);

YMEHHE BBHITIOTHATH TaOOpaTOpHbIE M MpaKTUYecKue paboThl, COOMIOAATh MpaBmiia Mpu padoTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPHUTHYECKH OLEHUBAaTh W HMHTEPIPETHPOBATh HHOOPMAIMIO OMOJOTHYECKOTO
COJIEp>KaHusl, BKIIOYAIOIIYIO MICEBJJOHAYYHbIE 3HAHUS U3 PA3IMUYHBIX UCTOYHHKOB (CPEICTBA MacCOBOM
uH(pOpMallUY, HAy4YHO-TIONMYISPHBIE MaTepuaibl), pacCMaTpPUBaTh TIJIOOANBHBIE HKOJIOTHYECKUE
po0GJIEMbI COBPEMEHHOCTH, OPMHUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHHE CO03/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIICHUS, 0000111ast OMOTOTHYECKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX UCTOUHHUKOB, TPAMOTHO HCIIOIh30BaTh MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypcsbl
bu6nuoreka [IOK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.edso0o.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
1
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bu6nmorexa [IOK
1
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 2 1
> CICPRIOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 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 INIVIAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara a/3 uudgpoBbie
Tema ypoka -
n/n yp Beero [OHTPOABHEIC Hpakt-e | yavyenus o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
BxonHoM KOHTPOJIb. 02-06 Bubmorexa HOK
1 EHONOMIS B CHOTEME HAVK 1 04-08 ceH cen https://m.eds00.ru/863e6122
i https://m.edsoo.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TPUPOJIBI.

5 [IpakTuueckas padora Ne 1 1 05 11-15 09-13 bubnnoreka [JOK
«/Mcnonp30BaHuE PA3IMYHBIX METOJIOB IIPU ' https://m.eds00.ru/863e6122
W3YYCHUH OMOJIOTUIECKIX 0OBEKTORBY
buonoruueckue cucTemsl, IPOIECCH U UX

3 , Ipo1LL 1 18-22 16-20 bubmuorexa [JOK
U3y4yeHue https://m.eds00.ru/863e6564
XHUMHUYECKUH COCTaB KIeTKU. Bo

4 7a u 1 5529 5327 bu6mmoreka [IOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e

bu6mmoreka [IOK

5 benku. CoctaB u cTpoeHue 6e1KoB 1 02-06 oKT 02-06 oKT

P https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas pabora Ne 1 Eub OK

6 «M3yueHne KaTaIMTHYECKONW aKTUBHOCTH 1 0.5 09-13 09-13 htI;Ip;'I/I;I;T:(;?)gru/863e6b72
(bepMeHTOB (Ha MPUMepe aMUIIa3hl WK T '
KaTaJasbl)»

bu6mmoreka [JOK
7 VYraesoasl. JInmumsl. 1 16-20 16-20
A A https://m.eds00.ru/863e6870
8 Hyxneunnosbie kucinorsl. AT® 1 23-27 23-27 bub6nuorexa [IOK



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.edso0.ru/863e6d5¢

I/ICTOpI/IH N MCTOABI U3YUYCHUS KIICTKH.

06-10

06-10

bubmuoreka [JOK

9
Knerounas Teopusi. HoA6 HoA6 https://m.edso0.ru/863e6e88
10 Knerka xak 1menocTHas xKuBas cucTeMa 13-17 13-17
CtpoeHue 3yKapuOTHYECKON KIIETKH.
JlaboparopHas padora Ne 2 «3yuenue
CTpOCIz{I/HI rI)cJIeT(ic pacTeHui )KI/I]}SI:)ITHBIX bubmorexa LOK
11 Fo6oB 1 6aKTeomi Mo MH;{ ocKOOM ;{a 0.5 20-24 20-24 https://m.eds00.ru/863e6ff0
p P A p https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTpEIapaTax u ux
OIICAHUE
27-01
12 [IpomexxyTouHas arrecranus - TECT 27-01 pex o
AeK
Axamms 1/a 04-08
13 04-08 fex bu6mmorexa [IOK
OOMeH BeIEeCTB WA META00IN3M. OeK https://m.edso0.ru/863e766¢
bu6mmorexa [IOK
dorocuHTEe3. XEMOCUHTES
14 S HeDreTHYCCKIH OGMeH 11-15 11-15 https://m.edso00.ru/863e7c98
P ' https://m.edsoo0.ru/863e7aae
JKu3HeHHbIN UK KISTKU. [leneHue
KJeTku. Muto3. JIlaboparopnas padota No Eub 10K
NOINOTEKA
15 3 «HaOromenre MUTO3a B KIIETKAX 0.5 18-22 18-22
A https://m.edsoo.ru/863e7dc4
KOHUYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»
Buocunres Oenka. Peakmust MaTpuYHOTO
16 11 P 5599 25.99 bubnmnorexa [JOK
CHUHTE3a https://m.edsoo.ru/863e796e
09-12 bu6mmoreka [JOK
17 Tpaucaauma — OnocuuTes Oeka. 09-12 aHB
p H AHB https://m.edsoo.ru/863e796e
Hexnerounsie popMBI )KU3HU — BUPYCHI.
18 op py 15-19 15-19 bubmuorexa [JOK

OTteudecTBEHHBIE BUPYCOJIOTH

https://m.edso00.ru/863e7540



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

bubmuoreka [JOK

19 @OpMBI pa3MHOKEHUS OPraHU3MOB 22-26 22-26 https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. 29-02 29-02 bubmuoreka [JOK
20 Metios nosmoteka I
desp. desp. https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJOBBIX KIETOK.
21 OmnonoTrBopenue. JlabopaTtopHas pabora 05 05-09 bes 05-09 bubnmoreka [JOK
Ne 4 «M3yueHne cTpOeHUS MTOJTOBBIX ' des https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax»
bu6mmorexa [IOK
22 NunuBuyanbHOE pa3BUTHE OPTaHU3MOB 12-16 12-16
AUBHAY P P https://m.eds00.ru/863e8436
I'eneTnka — Hayka O HaCJIEICTBEHHOCTH U
93 YK it 19.23 19-22 bubnnorexa [HOK
HW3MEHUYUBOCTH. https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTU HACIIEIOBaHUS
24 MPU3HAKOB. MOHOTHOpUTHOE 26-01 ma 26-01 bubmorexa HOK
P ] pu P map https://m.eds00.ru/863e8878
CKpELIMBaHNE
o5 JurubpuiHoe ckpermuBaHye. 3aKOH 04.07 ma 04-07 bubnnorexka [JOK
HE3aBUCUMOI0 HACJIEeA0BaHUS MPU3HAKOB P map https://m.edsoo.ru/863e89a4
CuermieHHOE HaClIeI0BaHNE MMPU3HAKOB.
JlabopaTtopHas padota Ne 5 «M3yuenue
€3yJIbTaTOB MOHOTHOPUTHOTO U
26 | P Pt 05 | 1115 11-15 Bubmotexa [OK
JTUTHOPUTHOTO CKPEIINBAHUS Y https://m.eds00.ru/863e8c60
Ipo30( Bl HAa TOTOBBIX
MHUKpOIIpenapaTax»
I'eneruka nona. HacnenoBanue npu3HaKkoB
27 it p ) 1827 1827 bubnuotexa [JOK
CIIEIUIEHHEIX C IIOJIOM https://m.edso00.ru/863e8c60
N3menunBocTh. HenacnencTBenHas 01-05
08 1 05 01-05 anp bubmuorexa [JOK
M3MEHYNBOCTH. JlaboparopHas padota No anp https://m.edso0o.ru/863e8efe



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

6. 3y4yenne MoaupuKamoHHON
W3MEHYMBOCTH, IIOCTPOCHHE
BapUAlMOHHOTO Psia U BApUAIIMOHHON
KPUBOI
HacnencrBenHass "3BMEHYMBOCTb.
Jlab 6ota Ne 7. «A
29 a OpaEOpHaSI pabora «AHaN3 1 05 08-12 08-12 bubnmoreka [JOK
MyTaIui y 1po30¢uiIbl Ha TOTOBBIX https://m.edso00.ru/863e8efe
MHUKpOIIpernapaTax»
30 I'eHeTuka yenoBeka. 1 15-19 15-19 bubmorexa HOK
https://m.eds00.ru/863e8d78
31 [IpomMexyTouHas aTTecTamus - TECT 1 22-26 22-26
A /a. 29-03
39 HaJIA3 11/a 1 29-03 mai ¢ bu6mmorexa [IOK
Cenekius Kak HayKa v MpOIecc Mait https://m.eds00.ru/863e9214
33 MGTOI[I)IUI/I JIOCTHKEHMS CEJICKIINN 1 06-10 maii 06-10 bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.edso00.ru/863e9214
buoTtexHonorus kak orpacib Bt 1IOK
nonMMoTeKa
34 MPpOU3BOACTBA. JlocTHKEeHUS 1 13-17 13-17
p a VI[ https://m.edso00.ru/863e9336
OTEYECTBCHHON HAYKH.
OBIIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME



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

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara a/3 uudgpoBbie
Tema ypoka
n/n yp Bcero Konrpoarusre Tp-e H3y4YeHust o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 Bx. KonTposb. 1 02-06 cen bubnunoreka [HOK
OBOJIIOLUSA U METOABI €€ U3YyUEHUS https://m.edsoo.ru/863ea20e
5 Hcropust pa3BuTUA IPEACTABICHUI 1 09-13 bubnuorexa [JOK
00 3BOTIOIIUU https://m.edsoo.ru/863e9570
bu6mmorexa [IOK
3 M 1 16-20
HEPOSBOIOIHA https://m.edsoo.ru/863e9cle
[Tomynsiius Kak JIeMeHTapHas
€MHUIIA BUJIA ¥ SBOJIOIIH.
bubmuorexa [JOK
4 Jla6 6ota Ne 1 1 0.5 23-27
é OpaTOpHas paboTd https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB TI0
MOP(}OIOrHUECKOMY KPUTEPHIO)
5 JIBroKy1ie cuibl (3JIeMeHTapHbIe 1 02-06 oKt bubnuoreka [IOK
(baKTOpHI) IBOJIOLUH https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 E i 0TO 1 09-13
CTCCTBCHHBIT OTOOP 1 €O popMEI https://m.edso00.ru/863e9ed0
Pesynbratel sBOMIOIIUY:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopaTopHas 1 05 16-20 bubnmoreka [JOK
pa6ora Ne 2 «Onucanue ' https://m.edso00.ru/863e9fde
pUCIIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHTEJIEHOTO XapaKTepa
8 Hampasnenus u nytu 1 23-27 bub6nuorexa [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

MAaKpO3BOJIFOLIHH. https://m.edsoo.ru/863e9cle

9 HeobpaTumocTs 3BOTIONNN 06-10

HOoAb

10 I/I"CTOpI/IH KU3HU Ha 3eMJIe U METO/bI 13.17
e€ U3yueHus

11 IIpomesxyTouHast arrecTanus - TeCT 20-24
AHanus 1n/a.

12 ['unoTre3bl MPOUCXOXKACHUS KU3HU, 27-01 nex bubnnoreka [JOK
pa3BUTHE )KU3HU Ha 3eMIIe 10 3paM U https://m.edso0.ru/863ea6be
nepuojam.

OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIHLHOTO U KUBOTHOTO MHPA.

13 [TpakTuueckast padorta Ne 1 05 04-08 gex bubnunoreka [JOK
«3y4yeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHuil U KUBOTHBIX B
KOJUIEKIIHSAX»

14 CoBpeMeHHas cuctema 11-15 bubnunorexa [JOK
OpraHUYeCcKOro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [JOK

15 DBOJIOIKS YeTIOBEKa (aHTPOIIOTEHE3) 18-22 httos://m.edsoo.ru/863eac2c

16 JBukytue cuibl (paKkTopshl) 9599 bubmuorexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
OcHOBHBIE CTaINN IBOJIIOLIUU

17 yesioBeka. Packomnku Ha teppuropun 09-12 ausB
Halled CTPaHBbI.

18 UenoBeveckue packl U MPUPOIHBIE 1519 bubnmuotexa [JOK
aJlanTaluy 4YeIoBeKa https://m.edsoo.ru/863eaea2

19 O06o0muIeHne 0 TEMe 22-26



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

«BO3HUKHOBEHUE U Pa3BUTHUC KU3HU

Ha 3emiie»
29-02
20 DKOJIOTHS KaK HayKa
desp.
Cpenpl 00uTaHUs U HKOJIOTHYECKHE
21 pea 05-09 des bubnmoreka [JOK
(bakTopsI https://m.edsoo.ru/863eafec
AlGuotnueckue GakToOpHbI.
JlaGopaTtopnast pabota No 3.
«Mopdororudeckre 0COOEHHOCTH
. bubnuorexa [JOK
22 pacTeHUM U3 pa3HBIX MECT 0.5 12-16
https://m.edso0o.ru/863eb10e
obutanusny. JlabopatopHas padora Ne
4. «BausiHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCay
bubnuorexa [JOK
23 buotnueckue GakTopsl 19-22 nosmorexa L
https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
nomynsiiuu. [TpakTideckas pabora
24 No 2 «Toacuér mioTHOCTH 0.5 26-01 map
TIOITYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
CooOriecTBa OpraHu3MoOB —
o5 1 p 04-07 map bubnunorexa [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI 11-15 bubnuotexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTeJIA YKOCHCTEMBI. Eu6 1IOK
nOIHOTEeKA
27 DKOJOTUYECKHE MUPAMUJIBI. 18-22
. pavima https://m.edso00.ru/863eb5fa
CsaotictBa 3kocucteM. CyKieccus
28 [IpupoaHbIE S5KOCUCTEMBI 01-05 anp



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

29 AHTpPONIOT€HHBIE YKOCUCTEMBI 1 08-12

30 Buocdepa — rmobanbhas 1 1519 bubnuoreka [IOK
IKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 9296 bubnnoreka [JOK
ouochepsl https://m.edso00.ru/863ebd16

32 [IpomexxyTodHast aTTeCTAMS - TECT 1 29-03 matt

33 3:5:5:1111130 B Onochepe 3emn 1 06-10 bubmorera [JOK
€0 COCYIIIECTBOBAHIE ¢ MPHPOIO 1;1 https://m.edsoo.ru/863ebale
PesepBublil ypok. O00011I€HIE TEMBI

34 «Coo00111eCTBa U IKOJIOTUYECKUE 1 13-17
CUCTEMBD»

OBILIEE KOJIMYECTBO YACOB I1O 34 95

[TPOTPAMME



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




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Buonorus, 10 knacc/ MNaceyHuk B.B., KameHcknin A.A., Pybuos A.M. n gpyrue /Tlog pea.
MaceyHuka B.B., AkumoHepHoe obLiecTtBo «M3gaTenbcTBo «lpocBeLleHne»
Buonorus, 11 knacc/ Naceunnk B.B., KameHckun A.A., Py6uos A.M. n gpyrue /lMog peg.

MaceyHuka B.B., AkumoHepHoe obuiecTBo «M3gatenbcTBo «lpocBeLleHme»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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