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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIEAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmiero ob6paszoBanusi B Poccuiickoit denepaiiuy, METOIUYECKUX PEKOMEHIAITAN
Opyu  pealu3alid  00pa3oBaTENIbHBIX MPOrPaMM  E€CTECTBEHHOHAYYHOH U
TEXHOJIOTUYECKOW  HANpaBJIEHHOCTEH MO OHOJOTMH C  HUCIOJIb30BAaHUEM
oOopynoBaHusi 1eHTpa «Touka pocTa», a TakKe IOJOXKEHUs O crenuduxe
Ouonoruu, €€ 3HAYEHWHM B TIO3HAHUM IKUBOM TMPUPOJBI W oOOecrneyeHuu
CYILIECTBOBAHHSI YEJIOBEYECKOTro 001mecTBa. COrjiacHO Ha3BaHHBIM IMOJIOKEHHSIM,
OIpe/eIeHbl OCHOBHbBIE (DYHKIIMH MPOTPAaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruum Aa€T NpeaCcTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUS OOYYAIOUIUXCS CpEeJCTBAMU
yuebHoro mnpeamera «buonorus», omnpenenseT o00s3aTeIbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeleiieHue I0 pasjlenaM H  Temaw,
PEKOMEHYEMYIO OCIIEI0BATEIbHOCTh U3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKA 00pa30BaTEILHOTO
IpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOImMXCsl.

B nmnporpaMmme 1o OuOJIOTMM TaKXe YUYWTHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3ysibTaTaM
oOyueHus B (OPMHUPOBAHMM OCHOBHBIX BHUJOB YueOHO-TIO3HABATEIbHOU
NeATEeTbHOCTH/YUeOHBIX JIEUCTBUM OOYYaIOMIMXCA MO OCBOCHHUIO COJCpPKAHUS
OMOJIOrMYecKOro 00pa3oBaHMUsL.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU OHOJoruu, Ojarojapsi 4yemy B Hel
POCMATPUBAETCS HANpPaBICHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJIOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKPY KalolleW MNPHUPOJIHON cpeje.
[ToaTOMy Hapsimy ¢ u3ydyeHHeM OOIEOMOOTUYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOCHUU JKUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAOIIUX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEICHO BHUMAaHHUE HCIOJIh30BAHUIO
MOJTYYEHHBIX 3HAHUW B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI IPUKIIAIHBIX 3a/1a4, B
TOM 4YHCle: NpO(UIAKTUKYA HACIEACTBEHHBIX 3a00JIEBAHMI 4YEOBEKA, MEIHUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs HKOJIOTUYECKU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIEW NPUPOTHOW cCpene, aHaau3a



BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAHON HAIPABICHHOCTH
ydaebHoro npeamera «bruosorus» MpoauKTOBAaHO HEOOXOIMMOCTHIO OOECIeUeHus
YCJIOBUM TSI pEIICHUS] OJJHOM M3 aKTyallbHBIX 3a/lay MIKOJBbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraetT (opMUpOBaHHE Y  OOydarouuxcs
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O0 MHPA.

buonoruss Ha ypoBHE cpeaHero ooOIero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
Mecto. OHa oOecrieunBaer (opMUpOBaHUE y OOyYArOUIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, paclIupsieT U 0000IIaeT 3HAaHUA O KUBOW IpUpoje, €€
OTJINYWTEINIbHBIX TNPU3HAKaX — YPOBHEBOW OPraHU3alMA W 3BOJIIOLUH, CO3HAET
yCIOBUS  JJIA: TIO3HAHUST 3aKOHOB  JKMBOM  MpuUpoabl, (OpMHUPOBaHUS
(GyHKIMOHATBLHOM T'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe3omacHoro obpasa
YKW3HU, SKOJOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOUIEHHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbioe 3HaueHue OMOJIOTHS UMEET TaKXKe JJIsl PEIICHUSI BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3aLUU
oOyuaroruxcs. M3ydyenne 6uonoruu obecrneynBaeT yciaoBus it (OPMUPOBAHUS
WHTEJUICKTYaJIbHbIX, KOMMYHHMKAIIMOHHBIX ©  HWH(GOPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJBTYpbl, CIOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 JIPYTUX YUYEOHBIX MPEIMETOB, B YACTHOCTH, (PUBUKU, XUMUU
u reorpaduu. Ha3zBaHHbIe TOJIOKEHHS O TMpEAHA3HAYCHUH Y4YeOHOro MpeaMera
«buonorusi» COCTaBUIM OCHOBY /I ONpENETICHUs TMOJAXOI0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €r0 COJEpKaHUsA, TMPEJICTABICHHOTO B MporpaMMme IO
OHOJIOTUH.

Ot6op coxmepkanusi yueOHOro npeamera «buosorusi» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUU C
KOTOPBIM OO0yYarolMecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIE [IJIs
dbopmupoBaHusi 00IIEH KYyJIbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEJACHUE
YyeJioBeKa B OKpYXalolleld MPUPOAHOU cpesie, BOCTPEOOBAHHBIE B MOBCEIHEBHOMN
KU3HU U TNPaKTUUYECKOM AesTeabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT DJIEMEHTHI COJIEPKaHUsI, KOTOPhIE CITy>KaT OCHOBOM JIJIsi (popMUpOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
IIEHHOCTHBIX  OPUEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHU3aIlUU
OMOJOTMYECKOro 00pa3oBaHMsl.

CTpyKTypupOBaHUE COJACpKaHUA Y4YEOHOro MaTepuaiia B TPOrpaMme IIo
OWOJIOTUY  OCYIIECTBIIGHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUK 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIiiu u
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmera «buonorus»



BBIJICJICHBI CIIEIYIONINE COJiepKaTelbHbIe JIMHUU: «buosorus kak Hayka. MeToabl
HAay4YHOIro mNo3HaHus», «KieTka kak Ouonorumyeckas cuctemay, «OpraHusm Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ne OpPraHuYecKOro MHUpay,
«IBOJIONUS KUBON MPUPOJIBI», « IKOCUCTEMBI U MIPUCYIIINE UM 3aKOHOMEPHOCTH.

[lenp u3yuenus yueOHoro mpeamera «buosorus» Ha 0a30BOM YpOBHE —
OBIAJICHHUE  OOYYalOIIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3alMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JCHCTBUNA B OTHOIIEHHMH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3yuyeHus: yueOHoro npeamera «buosnorus» Ha 6azoBom
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbl 3HAHUH O OWOJOTMYECKUX TEOPHSX,
YUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKaIIuX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHUHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOIIUXCA OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHue y OOY4YaIOMIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4HBIX B3I[VISIZIOB, MACH M TMOAXOJOB K HM3YYCHUIO >KUBBIX CHUCTEM
Pa3HOT0 YPOBHSI OpraHU3aluy;

CTAaHOBJICHHE Yy oOydJarommxcs oO0meil KyJbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH M OIEHUBATH SBIICHUS OKPY’KAIOIIETO
MUpa JKMBOM MPHUPOJLI HAa OCHOBAHHM 3HAHUW W OIbITA, MOJIYYEHHBIX MPH
W3y4YEeHUH OHOJIOTHH;

dbopmupoBaHue Yy OOy4YaOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESTEIIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJTOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOTUMOCTU OEPEIKHOTO OTHOIIEHHUS K HEH, COOTIOICHUS dTUIECKUX
HOPM IpU IPOBEICHUN OMOJIOTMUECKUX UCCIEI0OBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUISl TIOBBIMIECHUS YPOBHS
AKOJIOTUYECKOM KYJIBTYPBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUN B TOBCEAHEBHOM KU3HU TS
OLICHKH TMOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPY>KaloIlen cpejie,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.



B cucreme cpemnero oOmiero obOpaszoBanusi «buosorusy, m3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM Y4EOHBIM IMPEAMETOM, BXOMAIIUM B
COCTaB MpeaAMEeTHOM 00nacTh « ECTeCTBEHHO-HAYUHBIE IPEIMETHI.

Jist u3ydenusi OMoJI0ruu Ha 6a30BOM YpOBHE CpPEAHEro oOIero 0opa3oBaHus
otBoaMUTCS 68 yacoB: B 10 kimacce — 34 ygaca (1 gyac B Henenmio), B 11 kimacce — 34
yaca (1 ygac B Hememo). lllupoko wncnons3yercss obopynoBaHue neHrpa «Touka
pocTay.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, (Gpuiocodpuei, STUKON, ICTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONIMCAHHUE,
U3MepeHue, KilaccupUKalus, MOJETUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbros, Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
W3YUYCHUH OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHbIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4yecKuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAJIbHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe OeTKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
byHKUHUU OENKOB.



®depmenTtel — Owuonormdeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapunipl - (caxaposa, JaKkTo3a) U Hojucaxapuibl  (Kpaxmaj, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HyknennoBesie kwucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JJTHK. Ctpoenue n pynknuun PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIIUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 PaKkToOB B HAYYHOM MMO3HAHUH. MeTOIbl U3YUEHUs KIIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuornyeckas. (OcoOeHHOCTH
CTPOEHMSI MPOKapuOTHUECKON kieTku. Knetounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmatnueckas memOpana, e€ cBoricTBa v pyHkiuu. [{lurornasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKUA: PUOOCOMBI, KJIETOYHBIM IIEHTP, ILEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BKirroueHus.

Anpo — perynaropHslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JIouKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKHUX DJIEMEHTOB B HEKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «Ilepuoamdeckass Tabnuia XUMHYECKUX JIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIb, «brocuuTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne MoieKyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKW», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHE MNPOKAPUOTUUECKOU KIIETKWY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie ¥ NpaKkTUYeCKUe PadoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabota No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUMH,
KUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax M ux
OTHMCAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U retepoTpodHsiid. Pons ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emsie. Bausinue ycioBuii cpenasl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a ISl
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KIJIETKE. OTambl JSHEPreTUYECKOro OoOMeHa.
I'mukonmus. bpoxenue u ero Buabpl. KuciopogHoe OKHUCIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Poib pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynoaedunuta yenopeka (BHUY) — Bo3Oyaurens CIIM/Ia.



OOpatHast ~ TpaHCKpHWIIIMS, peBepraza u  uHTerpaza. lIpodwunakruka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Xmopomnacty, «Dotocunrtes», «Crtpoenue JHK»,
«Ctpoenure u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue IHK u Tpanckpumnuumsy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHSI U  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpoueccsl, MpOUCXOAsIINE Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — aronTo3.

dopMbI pa3MHOXKEHHsI OPTaHU3MOB: OecIoyioe U 1mosioBoe. Busl Oecronoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTATUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHWPOBaHUE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. Kpoccunrosep. buosiornyeckuid CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KMBOTHBIX.
[TonoBbIe kKeje3bl: CEMEHHUKU U sSUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TaMmeT (CrepMaro30oujl, SUIEKJIeTKa) — CIepMAaTOreHe3 U OBOICHE3.
OCcOOEHHOCTH CTPOCHHS SWIIEKIETOK U crepMaTo30ouaoB. OIuiogoTBOpPEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpysiius, opraHorene3. IloctamOpuoHanbHOE pa3BUTHE. THUIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Metiosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY», «I'aMeTOreHe3 y MIECKONMUTAIOUIUX U
4yesioBeKa», « OCHOBHBIC CTaJUM OHTOICHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHlIeKIIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJelb-anIuIuKanus «JlejieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxy.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiaa pOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TEHETHUKH. MeETonbl TEHETUKH (THOPHI0JIOTMYCCKUM,
HUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKhi1). (OCHOBHBbIE TI'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HaCJIeI0BaHUs MPU3HAKOB, YCTaHOBJICHHBIE . MeHnaeneMm.
MonoruOpuiHOe CKpellMBaHWEe. 3aKOH €IMHO0-00pa3us THOPHUIOB IEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oJHOE U HEMOJTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMYecKHe  OCHOBBI  JUTHOPHIHOTO  CKpCIIUBAHUA.
AHanu3upytolee ckpenmpanue. Vcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana mo
CLUEIUIECHHOMY HACJIEIOBAaHUIO T€HOB. HapylieHue cuerieHus TeHOB B pe3yJibTare
KPOCCHHIOBEpA.

XpOMOCOMHasi TEOpHUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie oOpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUJIbI ©3BMEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuumn npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBA MOAU(PUKAIIMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYUHbBI MyTaluil. MyTtareHuble (pakTophl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[1[P-ananu3a. HacnencTtBeHHble 3a00JieBaHUS 4YEJIOBEKAa: T'EHHBIE OOJE3HH,
00JIe3HU C HACJIEIACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM reHeparuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHE. 3HAUYCHUE MEAUIIMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmumet ® cxembl:  «MOHOTHOPHAHOE  CKpeIlMBaHWE W €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIAHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HAaCJEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrKa rpynm KpoBw», « MyTalimoHHas U3MEHUHUBOCTh.

O6opynoBanue: Mojaenu-amInKaun «MOHOTHOPUIHOE CKpEITUBAHUEY,
«Hemonmunoe momuuupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHblie U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpenapaTaxy.

JlaGopaTtopHnas paborta Ne 6. «M3yueHne MoauUKAIMOHHONW N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALIMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Tpaktnueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka W Ipolecc. 3apOKICHUE CEJIEKUUU U JTOMECTUKALUS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpas3us
KYyJbTYPHBIX pacTeHuM. LIEHTpbI NPOHUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI 1 MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKMBOTHBIX. OLEHKa 3KCTepbepa. BIM3KOpOACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rtubpummuzauuss u e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYCHUE TNOJIMIUIOUIOB. JIOCTMI)KEHMsSI CEINeKLUU paCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHxeHepus. Kilerounble KyJabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHHM.
KJiloHMpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBaHos.

Tabmuiel u cxeMbl: KapTa «lIeHTpbl MPOMCXOXKACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnounus», «OO0beKTH OWoTexHONOTHNY, «KileTouHble KymbTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAO0B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypeust «OCHOBHBIE METOJIbI M JOCTHXKEHHUS CEJEKIMH PAcTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKHCTBO, JabOOPaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsE OHOJIOT M.

[IpeAnocbuUIKM BO3HUKHOBEHHUSI JBOJIIOIMOHHON TEOPUU. DBOJIOIMOHHAS
Teopust U €€ MecTO B OMOJIOrMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUM HAa pa3BUTHE
OHOJIOTUU U APYTHX HAYK.

CBuzerensctBa  3BOOIMU. [lameoHTONIOrMYECKHE: ITOCIIEI0BATEIbHOCTD
NOSIBJICHUST BHUJOB B MaJCOHTOJIOIMUYECKOH JIETONMCH, IEPEXOAHBIE (POPMBIL.
buoreorpadguyeckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX MyTeH y BCEX
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapBunHa. IIpeanochUlKM BO3HUKHOBEHHS
JnapBUHM3MaA. J[BWKyIIME CHUJIbI 3BOJIONMU BUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAECIEHHAST W3MEHYHBOCTb,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bostouu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosonus. [lomynsus kak eAMHUIA BUAA U SBOJTIOLUU.

JBrokymue cuiibl ((pakTopbl) SBOJIONHMKA BUAOB B Mpupojie. MyTalmoHHBINA
Ipouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lOMyNsiLiMOHHBIE BOJHBI U JIpeud
reHoB. M301ust 1 MUrpanusi.

EcrtecTBeHHbII 0TOOp — HamnpaBisiomuii Qakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ynbTar 3Bodonuu. llpumeps
MPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMoph03bl U UAHO-adaNTaI|H.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHoBHBIE  (OpMBI
BHUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0THIeCcKoe.

Maxkpossomonust. Popmbl  3BoOTIOUMU:  GuUIETUYECKAs, JUBEPreHTHasd,
KOHBEpreHTHas, napauienbHas. HeoOpatuMocTs 3BOJIOLUN.

[IpoucxoieHHEe OT HeCHEeUUaTU3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCTpanuu:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Hdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuib! u cxembl: «Pa3BuTHE OpraHMYecKoro Mupa Ha 3emiey, «3apoabIITn
MO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuwm»,  «MyTanoHHas
U3MEHYHUBOCTE», «Apomopdo3by, «Umnoamantammm», «OOmmIas aereHepanusy,
«/IBmKymre cunbl 3BomoIMn», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pazoBaHuEe», « IKOJIOTMUYECKOE BUI000pa30BaAHHE .

OO6opynoBaHue: KOJUIEKIIUSI HACEKOMBIX C Pa3IMUYHBIMU THUIIAMHU OKPAaCKH,
Ha0Op TJIOJIOB U CEMsH, KOJuleKuusi «[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoOBHOrO0 MO3ra TO3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, Koyuiekius «DopMbl COXpPaHHOCTH
HMCKOIMAeMbIX JKMBOTHBIX M pacTeHUi», Mojenb anmukanus «llepekpéct
XpOMOCOM», BIaxHble mpenapatbl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTariud (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U NpaKkTHYECKHEe PadOThI:

JlaGopatopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(DOIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue mpucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHay4yHbIE TIPEACTABICHHUS O 3apOXKACHUU KWU3HU. HaydHble THUIIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIONMS. AOMOTEHHBIM CHUHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEPUMEHTATIBHOE TTOATBEPKACHUE XUMAUECKOW 3BOIOIMA. HavanbHble 3Tamsl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM W HX SBOIIOLMSL.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm U nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. l[laneo3olickas spa u €€ nepuoabl: KEeMOPUUCKUIA,
OPAOBUKCKHUH, CULITYPUNCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030iickas 3pa U €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIMMaTa M reoJIOrMYecKuX mnpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [l0osIBIIEHME, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakK OTpaxkeHHe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl HM3ydeHHs aHTpororenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymue  cuiabl  (pakrtopbl) — aHTpomoreHe3a.  HacnenctBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUIEHHE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamumi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pasymHbldi. Haxonku HCKONaeMbIX OCTaTKOB, BpeMsl CYILIECTBOBaHMsS, 00JacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUaANIbHASs]),  MOHTOJOWIHAs
(a3maTcko-aMepukaHcKkasi).  YUepTel  MpHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHOBeHHMe CoOJHEUHON CHCTEMbI», «Pa3Buthe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOrOo MHUPAY,
«CpaBHEHHE aHAaTOMHMUYECKHX 4YepT CTPOCHHUS 4YelIOBEKa U YeJOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa [MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moanm», «peBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HemoBeuecKkrue pach».

O6opynoBanue:  Myisiku — «l[Ipoucxoxkaenne — denoBeka»  (OIOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIA, HEaHJepTalblla, KPOMAHbOHIIA), CJIENKH WIIU
U300paKeHHUsl KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJOBeKa (KaMHH-UOMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTEHUIY.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3yueHne MCKOMAEMbIX OCTATKOB PACTCHHUM U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKOoJNOorus KaK HayKa. 3ajauu U pa3feibl IKOJIOTUA. MeToabl SKOJIOTHUYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnotnyeckue, OWMOTHYECKHE U AaHTpOIOreHHnle. JIeHCTBUE HKOJOTUYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIaKHOCTb. DOTONEPUOAN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (hakTOpHI. Bunbr OMOTHYECKUX B3aUMOJICICTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpaiu3M. 3HAueHHWE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJIsl CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyjsauuu. OCHOBHBIE ITOKA3aTENH
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISILUN U €€ Peryssius.

JdeMoHCTpPauu:

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabnunpl u cxembl: kapTa «I[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUA
Opranu3moBy», «®Portonepuoausmy», «llonmymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJIAUUUA UHPY30puu-Ty penbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonoruyeckne 0COOEHHOCTH pPACTEHUN U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BiusHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTSAIUNA Pa3HBIX BUIOB
PaCTEHHID.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreorieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILICHTHI,



KOHCYMEHTBI, PEAYIEHTh. KpyroBOpoT BEMIECTB U MOTOK DHEPTHUU B HKOCHUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luimeBble IeMM W CETH.
OcCHOBHbBIE TMOKa3aTeNM HKOCHCTEMBI: OumoMacca, MNPOAYKIHSA. IDKOJIOTUYECKUE
nupamMuibl: MPOIYKUUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIsLHMs, pa3BuTue. CyKieccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM B YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTop ycTouMBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyTroBOpOTHI BEmIeCTB M OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTIIepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Orocepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocylecTBoBaHUE MPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
YOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocTxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

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

Tabnuiel u cxembl: «llumeBble nenn», «buoIEeHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTanusy, «IKoJOTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIIOIEHHbIE  BO3JACUCTBHUS Ha IIpUpody», «DBaxueWmme HUCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBJIAIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiil d3ddexT», «DakTopsl
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepsi»,
«Pacmipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAEH.

O6opynoBanue: Mojaelb-anmuKanus «TunudaHble OMOIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIECTBaY, KOJUIEKINH «bHoleHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIIMM PACTEeHUH W
’KUBOTHBIX, TIPUHAAJICKAIINE K PA3HBIM JKOJOTMYECKHMM TpYIIaM OJHOTO BUJA,



Kpacnasa knura Poccuiickoii ®enepauuu, H300paK€HUs OXPAHSIEMBIX BHJIOB
pPacCTEeHUN U )KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS
HPOI'PAMMBI 10 BUOJIOI'MU HA BA30OBOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

[Tnanupyemble pe3yibTaThl OMUPAIOTCS Ha BEAYIIME LEJeBbIE yCTAaHOBKH,
OTPa)KarOIIMe OCHOBHOM, CYIIHOCTHBIM BKJIaJ M3y4aeMOM IPOrpaMMbl B Pa3BUTHE
JUYHOCTU OOyYarouMxcs, UX CHOCOOHOCTEW € HMCIOJIb30BAaHUEM OOOPYIOBaHUS
neHTpa «Touka pocTay.

Cornmacho ®I'OC COO, ycraHaBiauBalTcs TpeOOBaHUA K pe3ysbTaram
OCBOCHUS OOyYalOIMMHUCA TporpaMM CpEeAHEero oOIero 00pa3oBaHMUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA TMpeamera «buosorusy»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACJICHUI0, HalWyuMe MOTHUBAllMM K OOy4YeHHI0  OHOJIOTHUH,
[[EJICHANPABICHHOE DPa3BUTHE BHYTPEHHUX YOEKIECHUW JMYHOCTH HA OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUSA OHOJOTHUECKOTO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTHh OOYyYarolUXCsl pyKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTIOBBIMH  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYKME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh II€JIA U CTPOUTD KU3HEHHbIE TUTAHBI.

JIMYHOCTHBIE PE3yNIbTAThl OCBOCHUS NpeaMeTa «bHOJIOTHS» JOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpPMaMu
MOBEJCHUSI U CIOCOOCTBYIOT TPOIIECCaM CAaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHA, PA3BUTUS BHYTPEHHEW TNO3ULIHMH JIMYHOCTH, IATPUOTHU3MA,
YBA)XEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTapILIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)XCHUS, OEPEKHOTO OTHOIIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon dexnepauuu, MpUpoie U
OKPYXKarUIEn cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHoro mpeamera «buomorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOITUXCSl PYKOBOJCTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O00IIecTBa, PaCHIUPEHHE >KHU3HEHHOTO



OMbITA U OMbITA JAEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIHLHOU ESITELHOCTH, B TOM YHCJIEC B YACTH:
1) rpa:kaIaHCcKOro0 BOCIIUTAHUSI:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUaIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIUCKOTO OOIIECTBA;

OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaXKEHUE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAEATEIbHOCTA IMPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHOUIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrPakIaHCKOH UICHTUYHOCTH,
NaTpuOTU3Ma, YBaXEHUS K CBOEMY HapoJay, YYBCTBA OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHS OHOJIOTUM B TIO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHIO M 3ammuTe OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 M TMPUHUMATh OCO3HAHHBIE peEIIeHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;



OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIMOHATBLHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MIPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusnyeckoro BOCNUTAHUA, (POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIMOHAJILHOTO 0JIArONOJIy4Yns:

MOHMMAaHUE U pealu3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpaza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nuecKas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3HUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE I1IEHHOCTU TPaBUJl HHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYaIIUAX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJTHSATH TaKyO JEATEIbHOCTD;

UHTEpEC K pa3iMuHbIM cepaM mpoPecCUOHATbHON JeATebHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pean30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpPa30BaHMUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1EJIECO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHHS;

MOBBIIIIEHWE YPOBHS DKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
IJJAHUPOBAHUSI TIOCTYNKOB U OIEHKH WX BO3MOXHBIX TOCJICACTBUNA ISt
OKPYX aroUIEn Cpeibl;

OCO3HAaHHE TJI00ATBHOTO XapakTepa JKOJOTHMYECKHX MpoOJeM W MyTed HuX
pelieHus;



CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HAHUS M YMEHUS TpU pEUIeHUH NpoOJeM, CBS3aHHBIX C palMOHAJIbLHBIM
MPUPOJIONIONIB30BaHUEM  (COOJNIOICHUE  MpaBWi  TMOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE pPAaBHOBECHUS B HKOCHCTEMAX, OXpaHy BHJIOB,
IKOCUCTEM, Orochephl);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOIIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHMUYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICUCTBUN U MPEAOTBPALIATh UX;

HaJIMYue Pa3BUTOrO SKOJOITMYECKOTO MBIIUIEHUS, SIKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTHYECKOM
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON NMPAaKTUKH, OCHOBAHHOI'O Ha JUajore
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJBTYpPhl Kak CpEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMH W MIO3HAHUS MUPA;

NMOHMMaHWE chnernuduKd OHOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JI0CTHOTO
npeacTaBieHuss 00 OKpyXarolleM MHUpPe KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOIIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOW ITMBUIIM3AIINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  peIIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
obecrieueHusT  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJILHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHUIO HOBBIX CTaHJIapTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3Y4YE€HUU OUOJIOTUH;

MOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUPA M MPOUCXOASAIINX B HEM M3MEHEHUH,



yMEHHE JeNaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJyYEHUS! IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BAaTh OMOJIOIMYECKHE 3HAHMS s
pelieHus mpo0yieM B PeaIbHBIX )KU3HEHHBIX CUTYALIUAX;

OCO3HAHME LIEHHOCTU HAYYHOM JEATEIbHOCTH, T'OTOBHOCTbH OCYILECTBIIATH
MPOEKTHYIO U HCCIIEOBATENBCKYIO AEATENbHOCTh HHIMBHUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHbie pe3yiabTaThl OCBOCHUS y4eOHOro mpeamera «buosorusy
BKJIIOYAIOT: 3HAaYyuMMble JJIsI (OPMUPOBAHUS MHUPOBO33PEHUS OOyHArOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTHUS, SIBJICHUE, MPOIIECC,
CUCTEeMa, Hay4HbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIICIOBAaHUE,  HAOJIOJICHHE,  U3MEpPEHUEe, OKCHEPUMEHT U JIPYTHX),
yHUBEpCaIbHbIe Y4yeOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBaHue (G yHKIIMOHATBLHOM
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUMH OOYyYaroluXcs, CIOCOOHOCTh
o0yJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,

MHPOBO33pEHUYCCKNE 3HAHWS W yHUBEpPCaJbHbIC y4YeOHbIE JCUCTBUS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IIPOTPAMMBI CpPEIHEr0 OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OsJiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbHBIMH
AEUCTBUSIMM

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (opMyIHMpOBaTH W aKTyaIM3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh IMPU OCBOCHWM 3HAHWA TPHEMBI JIOTUYECKOTO MBITUICHHS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(HUKAIIUH, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIVMBATH
CBSI3H C JIPYTUMH TTOHSATHSIMH );

OTPENCIATh 1ETU JeATCILHOCTH, 3ajaBas IlapaMeTpbl W KPUTCPHH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YJIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LIEIISIMU;

WCITIOJIb30BATh OMOJIOTUYECKUE TTOHATHUS IS OOBSICHEHUS (DaKTOB W SIBJICHHM
YKABOW MPUPOJIBI;



CTPOUTH JIOTMYECKHE PACCYXKIAEHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYTHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IPUMEHATH CXEMHO-MO/IEJIbHBIE cpeacTBa AN IIPENCTaBJICHUS
CYLECTBEHHBIX CBS3€M M OTHOLICHHUH B M3Y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a
TaKK€  MPOTUBOPEYMHA  PA3HOrO  pOJAA,  BBIBICHHBIX B pa3JIMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YUYETOM aHaIU3a MMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJCHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIIE0BATENBCKON U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh Pa3JIMYHbIE BUJIBI JAESATEIIBHOCTH MO TOJYYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpETalHH, MNPeoOpa3OoBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYalUsIX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

(GopMUpPOBAaTh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBIBIIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTyMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTpPbl U KPUTEPUHU PEILICHHUS;

aHANIM3UPOBaTh TIOJIYYCHHbIE B XOJE PpEIICHUs 3aJaydl pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATH LI€JICHANIPABICHHBIA MOUCK MEpPeHOca CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHUS B IMO3HABATEJIBHYIO M MPAKTHUUYECKYIO 00jacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;



BBIIBUTATh HOBBIE HJEU, MpeiaraTh OPUTHHAIbHBIE MOJIXOJbl U PELICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MH(POPMAINK (TEKCTE Y4EOHOTrOo
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEpaType, OHOJOTUYECKUX CIIOBapsiX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3HPOBAThH
UHGOPMAIIUIO PAa3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

bopMyIUpOBaTh 3alpPOCHl U MPUMEHSATH PA3IMUYHBIE METOJbI MPU MOUCKE U
otbope Ouosorndyeckor mHOpMaIi, HEOOXOAUMOM JJId BBITOTHEHUS YYCOHBIX
3a/ay;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPy aKTHUBHOT'O MCIIOJIb30BaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  TpEACTaBICHUS
ononornyeckor uHpopmanuu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIHILIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Oouonornueckoi uHGpoOpManued: NPUMEHATh XUMHUYECKHE, (u3Mueckue Hu
MaTeMaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCTIONB30BaTh W MPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HarJIsAHOCTH;

BJaJe€Th  HABbIKAMU  pAaclO3HAaBaHWA U 3allUThl  HUH(OpMaLMH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH A€l CTBUSIMM:

1) o0mmennme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM MO CYILIECTBY OOCYyKIaeMol TeMmbl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TMpesiaraeMoin
3aJ]a4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUHA APYTUX YYACTHHUKOB
JMajiora Uin IMCKYCCUH);

pacro3HaBaTh HeBepOaJibHblEe CpEJCTBa OOIICHMs, TMOHUMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETh CMSATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHIOCOOaMU OOIIEHUS W B3aWMOJCHUCTBUS, MMOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyITupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.



2) coBMeCTHasl 1eSITeJIbHOCTh:

NOHUMATh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboThI IpH pelIeHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJIEHCTBUS MPHU PEIlIEHUH Y4eOHOH 3a1auH;

BBIOMpPATh TEMAaTUKy U METOJbl COBMECTHBIX JAECUCTBUU C Y4ETOM OOMIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEUCTBUS MO €€ [IOCTMIKECHHIO: COCTaBJISATH IUIAH JICHCTBUM,
pacmpeienarh pojaud ¢ Y4ETOM MHEHHH YYacCTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE ITPOEKTHI, OLICHMBAaTh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETUYECKOE TMOBEJECHUE B Pa3IUUYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHbIMHU AeHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pEIIeHUS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBHSX M NOCTYIKax MO OTHOLIEHUIO K YKUBOMW IPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBI0 OKPYKAOIINX;

CaMOCTOATEJIBHO OCYILIECTBIISATh MO3HABATEIbHYIO JIE€ATEIBHOCTD, BBIABIISTH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laud B 00pa3oBaTeIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOT0 MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHA B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESIM;



BJIaJeTh HABBIKAMU  MO3HABAaTENbHOM  pediiekcuu Kak  OCO3HAHHUA
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, MCMOJIB30BaTh MPUEMBI peduieKCHM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOT'O PEILECHUS;

YMETb OLEHMBATh PHUCKHM W CBOEBPEMEHHO IIPUHUMATh PELICHUSA M0 HX
CHIDKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTbl JPYTHX IIPH aHaJu3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceds U APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX INPU AaHAIU3€ PE3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEAMETHBIE PE3YJIbTATbBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieupuyeckue s yueOHoro npeamMera «buonorus»
Hay4YHbIC 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUI MO OCBOCHUIO, MHTEPIPETALIUN U
npeo0pa30BaHUI0 3HAHWM, BUBI JCSITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUI B Pa3IMYHBIX YUYE€OHBIX CUTyallUsIX, a TaKXE€ B pealibHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABICHBI IO T01aM 00YUYEHUS.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS ydeOHOrO Tpeamera «buonorus» 6 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpPa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJEpKAHUE OUOJOTMYECKUX TEPMUHOB MU TOHSATHUMN:
JKW3Hb, KJIETKA, OpraHu3M, Meraboiau3Mm (oOMEeH BeEIIeCTB U IpeBpalleHue
SHEPIruM), TOMEOCTa3 (CaMOpETyJIsIus), YPOBHEBASI OPraHU3alINs KUBBIX CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHEe Teopuu (KIJIETOYHAs, XPOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Mennens, T. Moprana, H. Y. BaBunosa) u yuenus (0 LeHTpax MHOTooOpa3us



IIPOUCXO0XKJIEHUS KyJIbTYpHbIX pactenuii H. M. BaBuiosa), onpenenars rpaHULbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJIaJIeTh METOIaMU HAYYHOTO MMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, IPOLIECCOB M SBJIICHWI, OpraHu3alys U IIPOBEICHHE
OMOJIOTMUECKOTO  DKCIEPUMEHTA,  BBIJBWKEHUE  TUIIOTE3bl,  BbISBICHUE
3aBUCUMOCTH MEXJy MCCIEIyEMbIMH BEJIIMYMHAMHU, OOBSICHEHHE IMOJYUYEHHBIX
pE3yibTaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJEIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHAa BEILIECTB M NMPEBpPALICHUS] SHEPIUU B KIETKE, (POTOCHHTE3A,
IJIACTUYECKOT0 M SHEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHUS, HWHAMUBUAYAJIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJYYEHHbIE 3HAHMS )1 OOBACHEHHS] OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPY>KaIOIIUX JIIO/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKPY KaIOLIe
IPUPOJIHON cpene, MOHMMAHUE HEOOXOAWMOCTH HCIOJIBb30BaHUS JOCTHXKEHUN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 33aJa4yd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacjlelI0BaHUE, COCTaBIISATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBaHMs JJIsl MpeicKa3aHUsl HAcleJOBaHMs MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TIpPaKTUYECKHUe padOThl, COOMIOATH
npaBuia npu padbote ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HH(GOPMALUIO
OMOJIOTMYECKOTO  COJEP>KAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMALIUU, HAYYHO-TIOMYJIIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHCHMEHHbIE M YCTHBIE COOOIIEHHUS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mpeamera «buonorus» 6 11
Kjacce NOJKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHbIX HAyK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-



HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHMPOBO33PEHHMS, O BKJIAJIE POCCUHUCKUX U
3apyOeXKHBIX yUEHBIX-OMOJOTOB B pPa3BUTHUE OHOJOTUH, (PYHKIMOHATIHHOU
TPaMOTHOCTH Y€JIOBEKa JIJIsl pelICHHs )KU3HEHHBIX 3a]1a4;

YMEHHE PACKPBIBaTh COAEpKAHME OHUOJIOIMYECKUX TEPMHHOB M MOHSTHM:
BUJI, TIOYJIALNSA, TeHO(OHA, dBOIIOLMS, ABWKYIIHUE CUJIbl ((haKTOPbI) HBOJIIOLIUH,
MPUCTIOCOOICHHOCTh OPTaHMW3MOB, BHI000pAa30BaHME, SKOJOTHMUYECKHUE (DAKTOPHI,
IKOCHCTEMa, TMPOJAYIEHThI, KOHCYMEHTBI, PpEAYLEHThl, LEeNU MUTAHUA,
HKOJIOTHYECKAsl MUpaMuJIa, ONOreoneHos3, ornochepa;

YMEHHME WH3j1araTh OHOJOTMYECKHE TEOpPUM (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHUs DBOJIOIMM), 3aKOHbl W 3aKOHOMEpPHOCTHU
(3apoapimieBoro cxonacrsa K. M. bapa, depenoBaHusi TJIaBHBIX HAaNpaBICHUA WU
nyTteit sBomornuu A. H. CesepiioBa, yuenusi o ouochepe B. M. Bepnanackoro),
OTIPEAEIATh TPAHUIIBl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUH: HAOJIO/IEHUE U
ONKCaHUE >KUBBIX CHCTEM, TPOIIECCOB M SBIICHWH, OpraHU3allUs U TMPOBEICHUE
OMOJIOTHYECKOTO  DKCIEPUMEHTA,  BBIIABIKEHHWE  TUIIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOIyYEHHBIX
pE3yJbTaTOB, MCHOJB30BAaHHBIX HAYYHBIX NOHATUN, TEOPUNH U 3aKOHOB, YMEHHE
JIeJ1aTh BbIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICTATh CYIICCTBEHHBIE MPU3HAKH CTPOCHUS OHOIOTUYECKUX
OOBEKTOB: BHUJOB, TOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEACTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOI'O0 OTOOpa, BHIA000PA30BaHMS, MPHCIOCOOJEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKUX (AKTOPOB Ha OpraHU3Mbl, MEpeHoca
BEIIECTB M TIOTOKAa DJHEPTMH B DJKOCHCTEMaX, AHTPOINOTCHHBIX H3MEHEHUH B
HPKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSATh MOJyUYEeHHBbIE 3HAHUS Al OOBSACHEHUS OMOJOTHYECKHX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
XKU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPY>KaIOIINX JTFO/ICH, COOI0IEHUSI HOPM IPaMOTHOTO TOBEJICHHS B OKpY KaroIIen
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

yYMEHHE pelaTh dJIeMEHTapHbIe OMOJIOTUYECKUE 3a/1aul, COCTABISTh CXEMBI
NIEPEHOCA BEIIECTB M YHEPTHU B IKOCUCTEMAX (LI MUTAHHMS);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia mpu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHHE KPUTHUYECKH OLEHUBAaTh U HHTEPIPETHPOBATH HHGOPMALUIO
OMOJIOTMUYECKOTO  COJEP)KAHUS, BKJIIOYAIOLIYK0 IICEBJOHAyYHbIE 3HAHUS U3



pa3IMYHBIX UCTOYHUKOB (CpEeACTBA MAacCcOBOW MH(MOpPMALIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJ0OadbHBIE  SKOJOTHYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCBMEHHBIE M YCTHBIE COOOLIEHMS,
000011as OMOJIOTHYECKYI0 MHPOPMAIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCIT0JI30BATh MOHATUIHBIN armapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [{OK
1 b 2 0.5
HONOTHA Kak fayka https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
2 XK 1
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEESTENEHOCTE KIETKH 0 https://m.edso0o0.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 3 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
but6mmorekxa [IOK
8 P 1
CIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
L IBOONKONHAL OHONOTHA o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 1
Opranu3MBl H OKpyHRaIOLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuyecTBO yacoB DJIeKTPOHHbIE Ucnonb3oBaHue
No Jara nudpoBbIe obopyaoBaHua
Tema ypoka Konrtposbubie IIpakTHuyeckue p PYA
n/n Bcero u3ydyeHuss  oOpa3oBaTe/ibHbIE ueHTpa «Touka
padoThI padoThI
pecypchl pocra»
bubnmoreka [JOK DJEeKTPOHHBIE
Bbuonorus B cucreme
1 HavK 1 https://m.eds00.ru/863e6122  TaOIHIBI U
Y https://m.eds00.ru/863e632a = rTaKaThL.
MeToapl TO3HAHUS Mukpockorn
YKUBOU MPUPO/IBI. CBETOBOW,
[TpakTrueckas uudpoBoi,
adora Ne 1 MHKpPOIIpEnapaThl
2 iHCHOJ‘IB?;OBaHI/Ie 1 0.5 bubmorexa HOK o TI;Mep OII:a
' https://m.eds00.ru/863e6122 ypora.
Pa3IMYHBIX METOJIOB
TP U3YUYCHUH
OMOJIOTHYECKUX
00BEKTOBY
Buonornueckue DIEKTPOHHBIC
3 CHUCTEMEI, IPOIIECCEHI 1 bubmorexa LOK TaOJIUIEI U
> 1P https://m.eds00.ru/863e6564
Y UX U3Y4YCHHE MJIaKaThI.
XUMHUYECKUN COCTAB DNEeKTPOHHBIE
4 KieTku. Boga n 1 bubmorexa [JOK TaOJHUIBI U
- PO https://m.eds00.ru/863e674e B
MUHEPAITBHBIC COJIN MJIaKaThI.
DNIEKTPOHHEIS
benku. CocraB u bu6nuoreka [IOK P
5 1 TaOJIUIBI U

CTpOCHHE OEJKOB

https://m.eds00.ru/863e6b72

IIJIaKaThI.



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

DepMeHTBI — Mukpockon
OHOJIOrHYECKHUE CBETOBOM,
KaTaJIu3aTOPHI. nuudpoBoi,
JlaGopaTopHas MHUKpOIpenaparsbl
pabora Ne 1 110 TEME YPOKa.
6 «3yueHue 0.5 bubmorexa HOK
Y § ' https://m.eds00.ru/863e6b72
KaTaJIUTUYECKOM
AKTUBHOCTH
dbepMeHTOoB (Ha
IpUMEpPEe aMIIIa3hl
WJTU KaTajiasbl)»
DIIeKTPOHHBIE
7 Vraesonasl. JInmmaer bubmmorexa LOK TaOJIHUIBL U
AbL- A https://m.eds00.ru/863e6870 B
IJIAKATHI.
ONEKTPOHHBIE
8 HyxknennoBbie bu6nuoreka [IOK Y —_—
KHUCIOTEL. AT® https://m.edso0.ru/863e6d5¢
IJIAKaTHI.
Uctopus u metozs DNEeKTPOHHBIE
9 H3YYEHHS KICTKH bubmmorexa HOK TaOIHUIIBI U
Y ' https://m.eds00.ru/863e6e88
Krnerounas Teopust IUTAKaThI.
Kiterka xak ONeKTPOHHbIE
10 LIEJIOCTHAS KUBas TaOJIUII U
cucrema IUTAKaThI.
Crpoenue DIEeKTpPOHHBIE
3YKapHOTHUIECCKON TaOJINIIBI U
bu6nuoreka [IOK
KJIETKH. MJIaKaThI.
11 TaBobaTonHas 0.5 https://m.eds00.ru/863e6ff0 MIUKDOCKOLT
parop https://m.edso0.ru/863e716¢ p .
pabota Ne 2 CBETOBOW,
«M3yuenue U poBOI,



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

CTPOCHHUS KJIIETOK
pacTeHui,
YKUBOTHBIX, TpPHOOB
1 OakTepuil Mo
MHKPOCKOIIOM Ha
FOTOBBIX
MUKpOTIpernaparax u
HX OIHCAHHEY

MUKpOIpenaparbl
0 TeMe ypoKa.

DNEeKTpOHHbIE
12 OOMeH BelecTB UK bubnuoreka [JOK TG 1
MeTa00IN3M https://m.eds00.ru/863e766¢ B
TUTAKaTHI.
DJIEKTPOHHBIE
13 doTtocuHTE3. bubmuorexa [HOK 2 6111:pm "
XeMOCHHTE3 https://m.edso00.ru/863e7c98 B
MUJTaKaThI.
. ONeKTPOHHbIE
DHepreTudyecKuit bubnmnorexka HOK
14 TaOJIUIBI U
oOMeH https://m.edsoo.ru/863e7aae
TUTaKaThI.
JKU3HEHHBIN UK DIIEeKTPOHHBIE
KieTku. [lenenue TaOIUIIBI U
KJIETKHA. MHTO3. TTaKaTHI.
JlaGopaTtopHas Mukpockor
15 pabota Ne 3 05 bu6mmoreka [JOK CBETOBOH,
«Habmronenne ' https://m.eds00.ru/863e7dc4  udpoBOI,
MHUTO3a B KJIETKaX MUKpOTpenaparhbl
KOHYHKA KOpEIKa 0 TeMe ypoKa.
JyKa Ha TOTOBBIX
MUKpOTIpEiapaTax»
16 buocunres 6enka. bu6muoreka [JOK DNEKTPOHHBIE
Peaknus https://m.edso0.ru/863e796e | TaOIULLI U



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

MaTPUYHOTO IIJIaKaThI.
CHUHTE3a
17 Tpancasuus — Bbubnuoreka [LIOK ?;?;E;H;He
OonocuHTE3 Oenka https://m.edso00.ru/863e796e
IIJIaKaThI.
Hexknerounsie DJIEKTPOHHBIE
18 (hOpPMBI KUZHH — bubmorexa LOK TaOIUIIBI U
https://m.eds00.ru/863e7540
BHPYCHI IIJIaKaThI.
dopmbl bubnnoreka IIOK DJIEKTPOHHBIE
19 Pa3MHOKCHHS https://m.eds00.ru/863e81b6  TaGAHIIBI U
OpraHu3MOB https://m.edsoo.ru/863e831e  rmiakaThl.
DIIeKTPOHHBIE
20 Meiios bubmorexa LOK TaOJINLBI U
https://m.edsoo.ru/863e7f4a
IJIAKaThI.
ObpazoBanue u ONeKTPOHHbIE
pa3BHUTHE TIOJIOBBIX TaOJIUIBI U
KJIETOK. IJIaKaThl.
OmogoTBOpeHuUE. Mukpockor
21 Jlaboparopuast 05 bubmuorexa [JOK CBETOBO,
pabota Ne 4 https://m.eds00.ru/863e81b6 = tHdpoBoii,
«3yuenue MUKpOTpenaparhl
CTPOCHMSI ITOJIOBBIX 0 TeMe ypoKa.
KJIETOK Ha TOTOBBIX
MUKpOTIpEiapaTax»
NHnuBuayaabsHOE DIEeKTPOHHBIC
22 pa3HBI/ITH§y bubnnorexa LIOK Ta6HH§LI u
https://m.edso0.ru/863e8436
OpPTraHHU3MOB IJIaKaThl.
93 I'eneTnka — Hayka bubnuoteka [JOK DNEeKTPOHHBIE

0 HaCJICACTBCHHOCTH

https://m.edso0.ru/863e86f2

TaOJIULBI U



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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Y U3MEHYMBOCTH IJIaKaThI.
3aKOHOMEPHOCTH DJIEKTPOHHBIE
HaCJIeIOBaHUs Ta0JIULIBI 1

24 IIPU3HAKOB. bubamorexa LHOK IJTAKaThI.

https://m.edsoo.ru/863e8878
Mounorubpumanoe
CKpEIIUBaHNE
Jlurudpuanoe DJIEKTPOHHBIE
CKpelIMBaHue. Ta0JIAIIBI |

o5 3aKkoH bubnuoreka [JOK IUTAKaThI.
HE3aBUCUMOTI'O https://m.edsoo.ru/863e89a4
HacleA0BaHUs
MIPU3HAKOB
Cuennensoe ONeKTPOHHbIE
HacJIeJOBaHHE Ta0JIAIIBI |
MIPU3HAKOB. TJIaKaThI.
JlaGopaTtopHas Muxkpockor
pabora Ne 5 CBETOBOW,
«3ydyenue mu(ppoBOH,

26 peBy}J]'ILTaTOB 0.5 bubmmorexa LOK MI/I(II()]EOHpeHapaTH

https://m.eds00.ru/863e8c60
MOHOTHOPUAHOTO U 10 TEME YpOKa.
TUTHOPUTHOTO
CKpEIIUBAHUS Y
pO30(QUITBI HA
TOTOBBIX
MUKpOTpenaparax»
I'eneruka nouna. DJeKTpOHHBIE

97 Hacnenosanmue bu6nuorexa LIOK TaOJIHIBI 1

IIPU3HAKOB, https://m.eds00.ru/863e8c60 = makatsl.

CHCIVICHHBIX C



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

I10JIOM

N3MeHUYnBOCTb. DJIEKTPOHHBIE
HenacnencrBennas Ta0JIULIBI 1
W3MEHUYUBOCTb. TUTAKaTHI.
Jlaboparopuast Mukpockorr
pabota Ne 6. CBETOBOH,
N3yuenne nudpoBoii,

28 MOﬁI/I(bHKaHHOHHOI;'I 0.5 bubmorexa LHOK Mni)ionpenapaTH

https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, 0 TeMe ypoKa.
MIOCTPOCHHE
BapHUAI[IOHHOTO
psana u
BapHallMOHHOM
KPUBOI»
Hacnencreennas DNEeKTPOHHBIE
W3MEHUYUBOCTb. Ta0JIAIIBI |
JlaGopaTtopHas TJIaKaThI.

29 pabota Ne 7. 05 bubnmoreka [JOK Muxkpockon
«AHanu3 myTauun y https://m.edsoo.ru/863e8efe CBETOBO,
Ipo30(uiIs HA U poOBO,
TOTOBBIX MUKpOTpenaparhl
MUKpOTpenaparax» 0 TeMe ypoKa.

DJIEKTPOHHBIE
30 I'eHeTHKa yemOBEKA bubmmorexa [IOK TaOJIULBL U
https://m.eds00.ru/863e8d78
TUTaKaThI.
Pe3epBHbIii ypok. DJIEKTPOHHBIE

31 O0006111eHIE TTO TaOJIUIBI U

TeMe TTaKaTHI.

«HacnencTtBeHHOCTE



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

1 NBMCHYHBOCTD
OpraHu3mMoB»

32

33

34

Cenexuus Kak HayKa
U TIpo1iecc

Metonas! u
JOCTUKCHUS
CEJICKLIUN PaCTECHUHN
1 ’KMBOTHBIX

buotexHonorus kak

oTpaciib
IIpOU3BOJACTBA

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34

bu6nmoreka [IOK
https://m.edsoo.ru/863e9214

bu6nmoreka [IOK
https://m.edso00.ru/863e9214

bubmuorexa [JOK
https://m.edso00.ru/863e9336

DNEeKTPOHHBIE
TaOJIULBI U
[UIAKATHI.

DJIEKTPOHHBIE
TaOJINLBI U
IJIAKATHI.

DNEeKTpOHHBIE
TaOJINLBI U
MUJTaKaThI.



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

11 KJIACC

KouaunuecTBO yacon DJIeKTPOHHbIE Ucnonb3oBaHue
Ne Jara uudgposbie 060 oBaHuA
Tema ypoka Konrpoubusie IIpakTHueckue PyA
n/n Bcero H3yuyeHusi  oOpa3oBaTesibHbIE LeHTpa «TouKa
padoThI padoThI
pecypchbl pocra»
OBOIOLHNA U DJIEKTPOHHBIE
METObI €6 1 Bubmaorexa ITOK TaOJINLBI U
https://m.edso0o.ru/863ea20e
U3YYCHHUS TUTAKaTHI.
Hcropus pa3BuTus DIEeKTPOHHBIE
[IPEICTABIIEHUNA 00 1 bubmorexa LOK TaOJIULBI U
p https://m.eds00.ru/863e9570
SBOJIIOLHH IIJIaKaThI.
DNEeKTpOHHBIE
MUKpO3BOIIOIHS 1 bubmorexa LHOK Ta0JIAIIBI |
P https://m.edsoo.ru/863e9cle
TJIaKaThl.
[Monynsus kKak DIEKTPOHHBIC
3JeMEHTapHAast TaOIUIBI U
€IMHHIIA BUIA U TTaKaTHI.
JBOJIOLUU. Mukpockon
JlaboparopHas 1 05 bubmuotexa [JOK CBETOBO,
padora Ne 1 ' https://m.eds00.ru/863e99c¢6 1K pPOBOIA,
«CpaBHEHHE BUJIOB MUKpOTpenaparhbl
o 0 TeMe ypoKa.
MOP(OTIOTHIECKOMY
KPUTEPHIO»
JIBUOKYIITHE CUITBI DNEeKTPOHHBIE
(omemMeHTapHbIe 1 bubnmnoreka [JOK TaOJIUILIBI 1
baxTopbl) https://m.edsoo.ru/863e9da4 = makaThbl.

SBOJIIOLIUU



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

EcrecTBenHbIN

Bbu6nuoreka [IOK

6
oTOOp 1 ero GopMbI https://m.edso00.ru/863e9ed0
Pesynbrarsl DNEeKTPOHHBIE
ABOJIIOLIUU: TaOJIUIBI U
IpUCIocOOJICHHOCTD IUTAKATBHI.
OpraHu3MOB U Mukpockon
BH1000pa30BaHME. CBETOBOM,

7 JlaGopaTopHas 05 bu6mmoteka [IOK uudpoBoi,
pabota Ne 2 ' https://m.edso0.ru/863e9fde = mMukpomnpenaparsl
«Omnucanue 0 TeMe ypoKa.
IPUCTIOCOOTIEHHOCTH
opranusma u eé
OTHOCHTEJILHOT'O
XapakTepa»

Hampasnenus u DNEeKTPOHHBIE

8 v bu6nuoreka [IOK Y —_—

y https://m.edso0.ru/863e9cle
MaKpPOIBOJTFOITIHI IJIaKaThI.
DJIEKTPOHHBIE
HeobpaTtumocts p

9 TaOJIUIBI U

SBOJIIOIHH
TJIaKaThl.
Ucropus xu3Hu Ha DNIeKTPOHHBIE

10 3eMiie 1 METOBI €€ TaOJIUII U
U3YYCHUS IJIaKaThl.
['mnoTessl DJIEKTPOHHBIE

11 POUCXOKICHUSI bubmorexa LOK TaOJIHIBI 1

P https://m.edso0.ru/863ea5a6
JKU3HHU Ha 3emiie IJIaKaThl.
Pa3ButHe XKU3HU Ha DJICKTPOHHBIC
12 3eMiIe o 3paM U bubmorexa LOK TaOJIHULBL U
p https://m.edsoo.ru/863ea6be
nepuoiaM TJIaKaThI.



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
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OCHOBHBIE TAIIBI

DNEeKTPOHHBIE

SBOJIIOLINH TaOIUIIBI U
PacTUTEIHHOTO U TJIaKaThI.
JKHBOTHOTO MHUpa. Mukpockor
[IpakTnueckas BuG 110K CBETOBOH,
nonMoTeKa
13 abora Ne 1 0.5 nudposoit
p https://m.edso0.ru/863ea8bc Pp ’
«3yuenue MUKpOTIperaparhl
HCKOITaeMBIX 0 TeMe ypoOKa.
OCTAaTKOB PACTEHUI
1 )KUBOTHBIX B
KOJUTCKITHSIX)
CoBpemeHHas ONeKTPOHHbIE
14 cucreMa bu6mmoreka LIOK TAOIUIIBI 1
OpraHUYeCKOIo https://m.edsoo.ru/863ea48e = miakaThbl.
Mupa
DIIEeKTPOHHBIE
OBOJIIOIHS YeJIOBEKA bu6nuoreka [IOK
15 TaOJIUIBI U
(a"TpOTIOTEHE3) https://m.edso0.ru/863eac2c
IJIaKaThI.
JIBIOKYIIIHE CHITBI DNEeKTPOHHBIE
16 ((baI(TZ bl) bubmmorexa [JOK Ta6J‘IPIELI u
p https://m.edsoo.ru/863ead44
aHTpPOIIOTeHe3a IJIaKaThI.
ONEKTPOHHBIE
OCHOBHBIE CTaAuU
17 TaOJIUIIBI U
ABOJTFOIIMHN YEJIOBEKa
TJIaKaThl.
Yenoseueckue pacel DIEeKTpPOHHBIE
18 7 TIPUPOIHEIC bubmmorexa [IOK TaOJIUIBI U
prp https://m.edsoo.ru/863eaea?
ajlanTalyy 4eioBeKa IJIaKaThl.
19 Pe3zepBHBI ypOK. DeKTPOHHBIE
O00011EeHME 110 TEME TaOJIUIBI U



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

«BO3HUKHOBEHHE U TUTAKATHI.
pa3BUTHE )KU3HU HA
3emuie»

DNEeKTPOHHBIE
DKOJIOTHS KaK HayKa 1 Ta0JIULIBI 1

IJTAKaThI.
Cpenpl oOuTanus u DJIEKTPOHHBIE
IKOJIOTUICCKHE 1 bubmorexa LOK TaOJIUIBI U

https://m.edsoo.ru/863eafec
dakTopbl TJIaKaThI.
AbGuotuyeckue DNEeKTpOHHBIE
(hakTopHI. TaOJIUIIBI U
JlaboparopHas MUJTaKaThI.
pabora Ne 3. Muxkpockon
«Mopdonoruueckue CBETOBOM,
0COOEHHOCTHU 1 (poBoOH,
pacTeHui U3 pa3HbIX 1 0.5 bubmorexa LOK MHKpOIpenapaThl
https://m.edsoo.ru/863eb10e

MECT OOUTaHHUSI. 10 TEME YpOKa.
JlaGopatopHas
pabota Ne 4.
«BnusiHue cBeta Ha
pOCT | pa3BUTHE
YEpEHKOB KOJIeycay

ONEKTPOHHBIE
buotnueckue bu6nuoreka [IOK

1 TaOJIUII U

(baxTopsl https://m.eds00.ru/863eb348

TUTaKaThI.
DKOJIOTHYECKHE DIEeKTpPOHHBIE
XapaKTePUCTUKU 1 0.5 TaOJIUILIBI 1
TOTTYJISILIAH. TUTaKaThI.
[IpakTnueckas Mukpockon



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

pabota Ne 2
«IToncuét
IJIOTHOCTH
MOMYJISIIAKA pa3sHBIX
BHJIOB PAaCTCHHIN

CBETOBOM,
nuudpoBoi,
MUKpPOIpenapaThl
0 TEME ypOKa.

CoobmecTBa DJeKTpOHHBIE
25 OpPraHu3MoB bubmorexa LOK TaOIUIBI U
p https://m.edsoo.ru/863eb46a
OHOILIEHO03 IUTAKaThI.
DKOJIOTHYeCcKue DNeKTPOHHbIE
26 CHUCTEMBI bubmmorexa [IOK TaOJIHUIBL U
https://m.edsoo.ru/863eb46a
(9KOCHUCTEMBI) IJIaKaThI.
OcHOBHbIE DNEeKTpOHHbIE
oKa3aTen TaOJIULBL U
9KOCHUCTEMEL. IUTAKATHI.
97 DKOJOTHYECKHE bu6mmoreka [IOK
MAPAMUIBL. https://m.edsoo.ru/863eb5fa
CBolicTBa
JKOCHUCTEM.
Cykueccust
DIEeKTPOHHBIE
ITpuponnabie
28 PHPOA TaOJIUIBI K
JKOCHUCTEMBI
IUTAKaThI.
OJIeKTpOHHBIE
AHTpPOIIOTE€HHBIE P
29 TaOJIULBL U
SKOCHCTEMBI
IUTAKATEI.
buochepa — ONeKTpOHHBIE
30 rno6$15}:1){aﬂ bubmorexa HOK Ta0IHN pI)I "
https://m.edsoo.ru/863ebb5e H
JKOCHUCTEMA 3eMITH ILUTAKaTEL.
31 3aKOHOMEPHOCTH bubmmoteka [JOK DNEeKTPOHHBIE



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

CyLIECTBOBAHUSA https://m.edso0.ru/863ebd16 = TaGnuIbBI U
ouocdepsl ILUTAKaTEL.
9
YenoseuecTso B HICKTPOHHBIC
32 1 TaOJINLBI U
ounochepe 3emn
IUIAKATEL.
CocylIecTBOBaHHE OJIeKTPOHHBIE
33 I I/Iygl Bl 1 1 bubmnorexa HOK Ta6n1:p Bl U
PHPOA https://m.edsoo.ru/863ebale H
YeJIOBEYECTBA IUIAKATEL.
Pe3zepBHbIil ypoK. DIEeKTpOHHBIE
O060011IEHNE TEMBI TaOJINLBI U
34 «Coo01ecTBa 1 1 [UIAKATEL.
SKOJIOTHYECKUE
CUCTEMBD)
OBILIEE KOJIMYECTBO
YACOB I10 34 2.5

I[TPOTPAMME



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

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYEHUKA':

1. Buonorus: 10 kmacc: 6a30BbIiit ypoBenb: yueOHnuk / B.B. [laceunuk,
A.A. Kamenckuii, A.M. Py6rnos [u np.] ; mox pen. B.B. [Taceunuka.
— 5-¢ m31., ctep. — Mocksa: [Ipocsemenue, 2023. — 223, [1]c.: mr. — (

JIuHus )XU3HN)

METOINYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJISA:

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET:

1. bubmmoreka [1OK https://m.edsoo.ru

2. THOOYPOK

3. Pemry OI'D u EI'D

4. Yuu.py

5. JKnacc

MognucaH unpoBon NOANNCHIO:

ApanOBa ApanoBa Onbra BnagnmnpoBHa
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