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INOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamMma no OUOJIOTUH HA YPOBEHb CPEIHETO 00111er0 00pa3oBaHus 15
oOyuaronmmxcs 10-11-x kmaccoB MAOY «COIII Ne2» pa3pabotana B
COOTBETCTBHUH C TPEOOBAHUSMU:

®enepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O06 ob6pa3oBaHuu B
Poccuiickon @enepannm»;

npukaza Muno6puaayku ot 17.05.2012 Ne 413 «O06 yTBepxkaeHun genepaibHOro
rocyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIapTa CPETHEr0 O0IIEro
oOpazoBaHus» (C U3MEHEHUSIMH, BHECEHHBIMH MPUKa30M MUHIIPOCBEIIEHUS OT
12.08.2022 Ne 732);

npuka3a Munnpocsemenus ot 18.05.2023 Ne 371 «OO0 yTBepkaeHun
dbenepanbHOit 00pa3oBaTEILHON MTPOTPaMMBbI CPETHETO OOIIEr0o 00pa30BAHUSY;
npuka3a Munnpocsemenus ot 22.03.2021 Ne 115 «O0 yrBepxknenuu [lopsiaka
OpraHu3alMK U OCYILECTBIIEHUS 00pa30BaTeIbHON AESITENBHOCTH MO OCHOBHBIM
00111e00pa3oBaTeNbHBIM IPOrpaMMaM — 00pa30BaTENbHBIM ITPOrpaMMaM
Ha4YaJbHOTO O0IIEro, OCHOBHOTO OOIIIET0 M CPEHET0 0011Iero 00pa3oBaHusY;
Konnenimu npenogaBanusi yueOHOro npeamMera «buonorusy;,

KoHmenmnmm 3K0JI0rM4eCcKOro 00pa3oBaHus B CHCTEME 00IIEro 00pa30BaHUS,
CII 2.4.3648-20 «CanuTapHO-3MUIEMUOJIOTMUYECKUE TPEOOBaHUS K
OpraHu3alMsIM BOCIIUTAHUS U O0yUCHHUS, OT/AbIXa U 03/I0POBJICHUS JIeTEeH U
MOJIOJICKIY, YTBEPKICHHBIX MIOCTAHOBJICHUEM TJIABHOTO CAHUTAPHOTO Bpaya OT
28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «['urneHndeckre HOpMaTUBBI U TPEOOBAHUS K
oOecreueHunto 0e30MacHOCTH U (W) O€3BpeAHOCTHU JUIsl yeoBeKa (DaKTOpOB
cpelibl OOMTaHUs», YTBEPKACHHBIX TOCTAHOBIIEHUEM IJIABHOTO CAHUTAPHOIO
Bpauda ot 28.01.2021 Ne 2;

dbenepanbHOl pabouell MporpaMmsl Mo yuyeoHoMy npeamety «buosorusy
0a30BOT0 YpOBHHI.

PaGouast mporpamma  OpUEHTHpPOBAaHA Ha  IIEJIEBBIE  MPUOPUTETHI,
chopmynupoBaHHbie B deaepaabHON pabodeil MporpaMme BOCIHUTAaHUS W B
paboueit nporpamme Bocnutanuss MAOY «COIINe2y.

[Tpu pa3paboTke mporpamMmbl MO OWOJIOTUH TEOPETHUUYECKYID OCHOBY MJIs
OTpe/eNieHUs] TMOAXO0N0B K (POPMHUPOBAHUIO cCOIEpX aHUS y4eOHOro mpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHbie Tmonoxkenus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1I€Jeil, colepKaHus, pe3yJbTaToB OOyYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJIOKEHUS 00 OOUIMX LENIX U
NPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHErO
obmero oOpazoBanuss B Poccuiickoit ®enepanuu, a Takke IMOJOXKEHUS O
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cnenuduke OMOJIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJBI U 00ECTICUeHUN
CYIIIECTBOBAHMS Ue€JIOBEUECKOro oOriecTBa. COrIacHO Ha3BaHHBIM MOJIOXKEHUSIM,
OTpe/ieNIeHbl OCHOBHBIE (DYHKIIMU TPOTPaMMBI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T NpelCcTaBlIeHHEe O UelsIX, 00 oOuiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U PA3BUTUS OOYYAIOUIUXCS CpEeJCTBAMU
yuebHOoro mpeamera «buonorus», omnpenenseT o00s3aTeIbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue [0 paslenaM H  Temaw,
PEKOMEHTyEMYIO TMOCJIeI0BATEILHOCTh U3YUEHHUsI YUYeOHOro Marepuaia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€M, JIOTMKA 00pa30BaATEILHOTO
mpoliecca, BO3PACTHBIX OCOOEHHOCTEHN 00yUYaroIMXCS.

B mporpamme 10 OHONIOTMM TakXe YYHUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM U TMPEAMETHBIM pe3yibTaTaM
oOyueHuss B (OPMHUPOBAHMM OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIbHOU
JESATEIIbHOCTH/YYEOHbIX JIEHCTBUN OOy4YalOIUXCsl O OCBOCHHUIO COJEP KAHUSA
OHOJOrMYECKOro 00pa30BaHUs.

B nporpamme no ouonorun (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
OPUHIMI TMPEEMCTBEHHOCTH B H3y4YE€HUU OHOJoruu, Ojarojapss 4yemy B Hel
IPOCMATPUBAETCS HAINPaBICHHOCTh Ha pa3BUTHE 3HAHUM, CBSA3aHHBIX C
(GOpMUPOBAHUEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  LEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEICTABICHUI O 3I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHUEM K OKpY Kalolled NpUpPOJHON cpeje.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OO0IIEOMOJIOTUYECKUX TEOPHil, a TakKe 3HAHUU O
CTPOEHHMH KMBBIX CUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B
HUX TPOILIECCOB B MPOTrpaMMe MO OMOJIOTMH YJEI€HO BHUMAHHE HCIIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHWI B MMOBCEAHEBHOM JKU3HU JJISl PEIICHUS MPUKIAIHBIX 33/1a4, B
TOM 4YHCle: NpO(HUIAKTUKMA HACIEACTBEHHBIX 3a00JIEBAHMI 4YEOBEKA, MEIHUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJIecOo00pa3HOro TMOBEACHUS B OKpYXKAlOIIeW NPUPOJHOW cpele, aHaau3a
BIIMSTHUSL XO3SUCTBEHHOW JAESITENFHOCTH YEJIOBEKAa Ha COCTOSHHUE MPHUPOAHBIX U
UCKYCCTBEHHBIX DKOCHUCTEM. Y CHIICHUE BHUMAHUS K MPUKJIATHON HApaBICHHOCTH
y4ebHoro npeaMera «buosiorus» mpoauKTOBaHO HEOOXOIUMOCTHIO OOECTICUCHUS
YCIIOBUH ISl pEIICHUs] OJJHOM U3 aKTyaJbHBIX 3aau IIKOJIHHOIO OMOJIOTrHYECKOTro
oOpa3oBaHus, KoTopas mpeanonaraetT (OpMHUpOBaHHE Y  OOyYaronIUXcCs
CIIOCOOHOCTH  aJanTHPOBAThCS K W3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorust Ha ypoBHE cpenHero o6miero oOpa3oBaHUS 3aHUMAeT Ba)KHOE
mecto. OHa obecreunBaeT (GopMUpOBaHUE y OOYYAIONIMXCS MPEICTABICHUN O
HAy4YHOW KapTUHE MHpA, pacldpsieT U 0000IaeT 3HaHUA O KUBOW IpUpoOje, €€
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3aldd U HBOJIOLUHU, CO3JAET



yCIIOBUSL  JJI: TIO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0e30macHOro obpasa
YKU3HH, YKOJIOTMYECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOIIECHHS K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOIOTUSl UMEET TAKXKe JIJISl PEIICHUs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeIHero  odmero oOpa3oBaHUsA,  COIUAIM3AINU
oOyuatomuxcs. M3yuenne 6MoOI0ruu o0ecreurnBaeT yCiaoBus sl (HOPMUPOBAHHUS
WHTEJUICKTYaNIbHbIX, KOMMYHHMKAIIMOHHBIX H  HMH(POPMAIMOHHBIX HaBBIKOB,
ACTETUYECKON KYJBTYpbl, CIOCOOCTBYET HMHTETpAIlMM OUOJOTHYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIO)KEHHS O MPEAHA3HAYEHUM Y4YEOHOro MpeaMeTa
«buonorus» COCTaBUIM OCHOBY I ONPENEICHUS MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €r0 COJAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme 110
OMOJIOTHH.

Ot60p copepxkaHusa yueOHoro mpeamera «buoisorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPA3HOIO MOJAXO0Jda, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroIMecs: JOJKHbI OCBOMTh 3HAaHUS W YMEHHUSA, 3HAYUMBIE IS
(dopMupoBaHus OOIIEH KyJIbTYphl, ONPEACNAIOIIME aJeKBAaTHOE IOBEICHUE
4eJI0OBeKa B OKpY’KaloIlled MPUPOJIHOM cpene, BOCTPEOOBAHHBIE B MOBCEAHEBHOM
KU3HU U TNpaKTUUYECKoM AesiTenbHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIy>KaT OCHOBOM JIJIsi POpMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIMX  T'yMaHU3AI[UU
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpyKTypUpOBaHUE COJAEpKaHUA Y4YEOHOro MaTepualia B NPOrpaMme IO
OMOJIOTUM OCYILIECTBIEHO € YYETOM MPUOPUTETHOrO 3HAYEHUsT 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOU MPHUPOBI, O €€ YPOBHEBOIN OpraHU3aIuu U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera « bruomorus»
BBIJICJICHBI CIIEYIOUINE COAEpKATeNbHbIe TUHUN: «bronorus kak Hayka. MeTonabl
HAay4YHOTro To3HaHUs», «KieTtka kak Ouonormyeckas cucremayn, «OpraHusm Kak
Oouonoruyeckas cucrema», «CucreMa U MHOrooOpasue OpraHu4ecKOro MHpay,
«IBOJIIOIMS AKUBOU MPUPOBD», « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTHY.

[lenp m3yuenusi ydyeOHoro mpeamera «buonorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETeHHE YMEHHH
WCIIOJI30BaTh ATU 3HAHWS JJII TPAMOTHBIX JCHCTBUN B OTHOIICHUH OOBHEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenue 1ied u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00€CIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a/1ay:



OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOrMUYECKHX TEOPHSX,
YUECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaxX, CIyKallUX OCHOBOU
s (opMHpOBaHUS MPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MUPA, O
METO/IaX HAYYHOT'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPraHU3allUU, BBIAAIOUIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIIETIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHue y OOYYarOIIMXCSl TMO3HABATEIbHBIX, MHTEJUIEKTYalbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISIIOB, WJEH M TOJXOJIOB K H3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTAaHOBJIICHHE Yy oOydaroumxcs oOmel KyJbTypbl, (YHKIHOHAIBHOU
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLICHUBATH SIBICHHS OKPY KAIOUIETO
MHUpa JKMBOM MPUPOJHI HAa OCHOBAHMM 3HAHUW W OIBITA, MOJIYYEHHBIX MPH
U3Y4YEHUU OHOJIOTUY;

dopmupoBaHue Yy OOy4YaOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUECHHE
OMOJIOTMYECKUX 3HAHUWA B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUI;

BOCIHUTAHHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM YKHBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOTIOICHUS STUYECKUX
HOPM IPU IPOBEICHUN OMOJIOTMYECKUX UCCIEI0OBaHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYPBI, 1J11 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUW B TTOBCEAHEBHOM KU3HU TS
OLICHKH TOCJIEACTBUN CBOEH JIEATEIBLHOCTH 10 OTHOLICHUIO K OKPYXAOIIECH Cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00J1eBaHU M.

B cucreme cpennero oOuiero oOpasoBanust «buonorusp», m3zydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS OO0S3aTENIbHBIM YUE€OHBIM TMPEIMETOM, BXOSIINM B
COCTaB MpeaMeTHON 001acTi « ECTECTBEHHO-HAYUYHBIE TIPEAMETHIY.

J{nst u3yueHusi OMoJIOruu Ha 6a30BOM YPOBHE CpEJIHET0 00111ero o0pa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 vaca (1 yac B HeeIIO)



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonormu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MUpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONIMCAHHUE,
U3MepeHue, KilaccupuKalus, MOJICTUPOBaHUE, CTaTHCTHYEcKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

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

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, «YPOBHU OpraHHU3aIUN
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

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

OyHKIMM BOABI U MHUHEpaJIbHBIX BEIIECTB B KieTke. [logaepkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHYECKHME CBOilcTBa OenkoB. buonornyeckue
byHKUHUU OENKOB.



depmenTtsl — Owuonormdyeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduuHocts. KodepmeHnTsl. ButamuHsbl
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoHocaxapuabl  (TJIFOKO3a, pubo3a ©  Je30KCHpHO03a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
rupodoOHbIe  cBoiicTBa. buonormyeckue ¢yHkuumu 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.

[{urosorus — Hayka o kierke. Knerounas Teopust — npuMep B3auMOIEUCTBUSA
uzel u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YUEHUS KIETKH.

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

Tunsl KIETOK: »yKapuoTHuyeckas U Ipokapuoruyeckas. OcoOeHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[IpoucxoxaeHne MUTOXOHApUM M Tactua. Bunabl nnactua. HememOpanHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BKirroueHus.

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

TpaHCIIOPT BELIECTB B KJIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKHUX DJIEMEHTOB B HEKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOW IPUPOAEH.

Tabmuupl u cxemsl: «llepuoanueckas TabnuIa XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJbIY, «bruocunres 6enka», « CTpoeHre MOJIEKYJIb OelIKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne MoieKyJibl



AT®», «CTpoeHne 3yKapuOTHUYECKON KIIETKW», «CTpOoeHue XKUBOTHOWU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MUKpOIpenaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

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

JlabopatopHass pabota No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUMH,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OTHMCAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

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

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

®ortocunTe3. CperoBass W TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emuie. Biausiaue ycioBuii cpenasl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHUHTE3a JIJIs
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOpOOHOE OKHMCIIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. D¢ (DHEeKTUBHOCTH
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
Ooenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuHOKUCIOT. Posib pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpsiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XKUBOTHBIX W YEJIOBEKAa, BBI3HIBAEMbIC
Bupycamu. Bupyc ummynoaedunuta yenopeka (BHUY) — Bo3Oyaurens CIIM/Ia.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Meradonuzm», «MUTOXOHAPUSDY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenure u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepunodaru», «Ctpoenne u >xu3HeHHbIN 1ukia Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

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

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KrnerouHplii UK, WM JKU3HEHHBIM LUK KieTku. MHTepdaza u MUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTtonoruueckue OCHOBBI PA3MHOKEHHS W  UHIUBUAYaJbHOTO  Pa3BUTHUA
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtosza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — aronTo3.

dopMbI pa3MHOXKEHHsI OPTaHU3MOB: OecIoyioe U 1mosioBoe. Busl Oecronoro
Pa3MHOXKEHUS: JE€JICHUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. IIpoueccsl, MpOUCXOAIINE HA CTAagUsAX Meio3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUN CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KMBOTHBIX.
[TonoBbIe kKeje3bl: CEMEHHUKU U sSUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TameT (CrepMaro30ujl, SIMIEKIIeTKa) — CIepMAaTOreHe3 U OBOIECHE3.
Oco0OeHHOCTH CTpOeHUs SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctomOpuoHanbHOE pasBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue



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

Poct u pa3Butue pacrenuil. OHTOreHE3 IIBETKOBOI'O PACTEHUS: CTPOCHHE
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,
«Crtpoenne xpomocoMbl», «Knerounwrii nmukin», «Pemmukanus JHK», «Mwutosy,
«Meiiosy, «IIpsMoe u HenmpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MJIECKONMUTAOIIUX U
4yesioBeKa», « OCHOBHBIC CTaJUM OHTOICHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHIIeKIIeTKa MieKonuTaromero», «Kapuoknnes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-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 pabota Ne 4. «M3ydeHHwe CTpOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxy.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTUH B CTAHOBJICHUU TCHETUKH. BKiIam poOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TCHETHKA. METOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKhi1). (OCHOBHBbIE TI'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HaCJIeI0BaHUs MPU3HAKOB, YCTaHOBJICHHBIE . MeHnaeneMm.
MonorubpuiHoe CKpenBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oJHOE U HEMOJTHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanu3upytolee ckpenmpanue. Vcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue mnpuszHakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapymieHne cueruieHus TeHOB B pe3yJibTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasi TEOpHUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XpoMocoMbI. ['omMorameTrHele M reTreporaMeTHble opraHu3Mbl. HacnepoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUYNBOCTU. BapranvoHHbIN psi U BapyuallioOHHAsT KPUBas.
Hopma peakuumn npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

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.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBIE OO0JE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM reHeparuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOPIIAKTUKH U JICUCHUS TEHETUYECKHIX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
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. BaBunos.

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckre  OCHOBBI  JTUTHOPUAHOTO  CKpeHIMBaHus»,  «Meio3y,
«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 HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpym KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

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



XpOMOCOM», MHUKPOCKON U MHUKpompenapar «Jposodunay (Hopma, MyTamuu
(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.

JlabopaTtopHas pabota Ne 6. «/3ydenne MoanhUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW.

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

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuust opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

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

CoBpeMeHHbIE METO/bI CeleKUUU. MaccoBbIi U MHAMBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biam3kopoaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otnanénnas rtubpummuzauuss u e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJUIUIONIOB. JIOCTMIKEHHsI CENeKIUMU paCTeHHMM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomoOuHanTHoM JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
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 MPOMCXOXKIACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuausamnus», «Padotel akagemuka M. @. BanoBay,
«Ilomumnongus», «OO0bekThl OWOTEexHOMOTHMY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAO0B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IHCTBEHHBIE PACTCHUS.



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHKEHHUS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKHCTBO, JabOOPaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUIA

Cornmacio ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUA K pe3ysbTaram
OCBOCHMsSI  OOyYarOIIMMUCS MporpaMM  CpefHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType JIMYHOCTHBIX pE3yIbTATOB OCBOECHUA mpeaMera «buomorns»
BBIJICJICHBI CIICAYIONINE COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCS POCCHHCKON
IPaXTAHCKOM UJCHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACJICHUI0, HalWyhe MOTHUBAllMU K OOy4YeHUI0  OUOJIOTUH,
I[eJICHANPABJIICHHOE Pa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUN Pa3BUTUS OUOJOTUUECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JESITEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMH, MPUCYIIHUMU CUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIUYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1IN U CTPOUTH KUSHEHHBIE TUTAHBI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHUS MpeaMeTa «bHOJIOTHs» HOCTUTarOTCA B
CAUHCTBE YYCOHOM M BOCIHTATEIBHOM JIESITCIHBHOCTH B COOTBETCTBUH C
TPAAUIIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMUA, UCTOPUUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTHS BHYTPEHHEW TMO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHHUS K 3aKOHY WM IPABOMOPSIAKY, YEIIOBEKY TPyJa U CTApLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)XCHUS, OEPEKHOTO OTHOIIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPpAAULKUAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPY’KarolIEn Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlMH, TO3WTHUBHBIX BHYTPEHHUX  YOEXKIEHHM, COOTBETCTBYIOIIHUX



TPAJAWIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, pacHIUpEeHHe >KHU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIHLHOUN ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YyBaXeHUE
3aKOHA U MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW [EATETbHOCTH TMpPU CO3AaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4€OHBIX M TMO3HABATENIbHBIX 3a/a4, BHIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOUIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH ¢ Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOIIEHUS! K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXJIEHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMAaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpe
PonuHol, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK WU KYyJIbTYpY,
MPOLJIOE U HACTOSIIIEe MHOTOHALIMOHATILHOT 0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEIUIO U MTaMATHUKAM TPUPO/IBI,
JTOCTIKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BUTHE OWOJIOTHM, TOHUMAHUS 3HAUYCHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
IPUPOABI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00I1IECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OpPUEHTHUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;



OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuuaMu HaponoB Poccuy;

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 CAMOBBIPOKEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMIICHHE
MIPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

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

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

MOHMMAHUE IIEHHOCTU TMPaBUJ HWHIMBUAYAJIBHOTO U  KOJUJIEKTUBHOTO
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, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPYI0TI00UE;

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

HWHTEpEC K pa3iu4HbIM cepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyayimied mnpodeccud #  Pealu30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

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

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIlIeCTBOBAHMS;

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

OCO3HAHHE TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTed HuX
pelieHus;



CHOCOOHOCTh HCHOJBb30BaTh MNPHOOpETacMble MPU HU3YYCHUU OHOJIOTUH
3HAHUS M YMEHUS TpU pEUIeHUH NpoOJeM, CBS3aHHBIX C palMOHAJIbLHBIM
MPUPOJIONIONIB30BaHUEM  (COOJNIOICHUE  MpaBWi  TMOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHUIOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOIIEH
NPUPOAHON Cpelie, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICUCTBUN U MPEAOTBPALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTHYECKOM
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAaJOre
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM WM YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/JICHCTBUSI MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMaHWE chnernuduKd OHOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYXarolleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeOBEKa U
oOIIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX peIIaTh PECypCHble  MPOOJIEMbI  pPa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
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 CYUIHOCTH 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
UMEIOIINXCS JAaHHBIX C LEJIbIO TOJYYEeHHSI 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 HHIMBHUIYaIbHO 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 OCBOCHUSI y4eOHOro mpeaMera «buosiorus»
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, PHEPTUs, SBJICHUE, MPOIIECC,
CUCTEeMa, Hay4HbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIICIOBAaHUE,  HAOJIOJICHHE,  U3MEpPEHUEe, OKCHEPUMEHT U JIPYTHX),
yHUBEpCaIbHbIe Y4yeOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBaHue GyHKIIMOHATBHOM
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 TMPU OCBOCHWHM 3HAHMA TPHEMBI JIOTUYECKOTO MBITUICHHS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(HUKAIIUH, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIVMBATH
CBSI3H C JIPYTUMH TTOHSATHSIMH );

OTpENCNATh 1ETU JeATCILHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HUX
TOCTHKCHHSI, COOTHOCHUTD PE3YJIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LIEIISIMU;

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



CTPOUTH JIOTMYECKHE pPACCYKIeHUs (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYTHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IPUMEHATH CXEMHO-MO/IEJIbHBIE cpeacTBa AN IIPENCTaBJICHUS
CYLECTBEHHBIX CBS3€M M OTHOLICHHUH B M3Y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a
TAaKK€  NPOTUBOPEYMU  Pa3HOrO0  pojAa,  BBISABICHHBIX B Pa3IMYHBIX
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 MOCIEACTBUN AEATENbHOCTH;

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 YUE€OHO-UCCIEA0BATENBCKON U MPOEKTHOM €SI TEIbHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH MO MOJYYEHHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNPeoOpa3oBaHUI0 U NPUMEHEHHI0 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 (HOpPMYJIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBIBIIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTyMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILLICHHUS;

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 TMOUCK MEPeHOCca 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 MOIXOJbl 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
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0Oa3ax NaHHBIX, B VHTepHeTe), aHAIM3HpPOBAThH
UHGOPMAIIUIO PAa3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

bopMyIUpOBaTh 3alpPOCHl U MPUMEHSATH PA3IMUYHBIE METOJbI MPU MOUCKE U
otbope Ouosoruueckor mHOpMaIu, HEOOXOAUMOM JJI BBITOTHEHUS YYCOHBIX
3a/ay;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMy  TIPEACTABICHUS
ononornyeckor uHpopmaiu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIHLIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Oouonornueckoi uHGpoOpManued: NPUMEHATh XUMHUYECKHE, (u3Mueckue Hu
MaTeMaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJibl, a0OpeBUaTypy, 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) o0mmenme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM MO CYILIECTBY OOCYyKIaeMol TeMmbl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TMpesiaraeMoin
3aJja4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3HIMHA APYTUX YIaCTHUKOB
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 OOIIEHWS W B3aWMOJICHCTBHUS, MMOHMMATH
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 TEMAaTHUKy W METOJbl COBMECTHBIX JACUCTBUH C Y4ETOM OOMIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEUCTBUS MO €€ [IOCTMIKECHHIO: COCTaBJISATH IUIAH JICHCTBUM,
pacmpenenarb pojaud ¢ Y4E€TOM MHEHHH yYacTHHKOB, 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 IO3UTHUBHOE CTPATETUYECKOE IMOBEACHUE B Pa3JIMYHBIX
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 JAPYTMX IIPH aHajau3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceds U APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX INPU AaHAIU3€ PE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

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»
Hay4yHbI€ 3HAHUSA, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOCHUIO, MHTEPIIPETALIMU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3jIMYHbIX YUYEOHBIX CHUTyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABICHBI IO T01aM 00YUYEHUS.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro npeamera «buosnorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpa 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, KIJIETKA, OpraHu3M, MeTaboiau3M (0oOMEH BeIIeCTB U MpeBpallieHue
SHEPIruM), TOMEOCTa3 (CaMOpETyJIsIus), YPOBHEBASI OPraHU3alINs KUBBIX CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHEe Teopuu (KJIETOYHAs, XPOMOCOMHasi,
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 IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, IPOLIECCOB M SBJIICHWI, OpraHu3alys U IIPOBEICHHE
OMOJIOTMUECKOTO  DKCIEPUMEHTA,  BBIJBWKEHUE  TUIIOTE3bl,  BbISBICHUE
3aBUCUMOCTH MEXKy HCCIEIyEMbIMH BEJIMYMHAMHU, OOBSACHEHHE IMOJTYYEHHBIX
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 MHOTIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BEILIECTB M NMPEBpPALICHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
IJIACTUYECKOT0 M SHEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHUS, HWHAMUBUAYAJIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yYMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS Uil 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
OPUPOJIHON cpene, MOHMMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JIOCTHIKEHUMN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 33aJa4yd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacjlelI0BaHUE, COCTaBIISATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAaHMsI IJIsl MpEJCKa3aHUsl HAaclIeOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

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

yMEHHE KPUTUYECKH OLEHUBaTh M HUHTEPIPETUPOBATh HHPOPMALIUIO
OMOJIOTMYECKOTO  COAEP)KAaHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHMS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMALIUU, HAYYHO-TIOMYJIIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

yMEHHE CO3[1aBaTh COOCTBEHHbIE IHCbMEHHBIE U 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(OpPMUPOBAHHOCTH 3HAHUNA O MECTE U PO OMOJIOTUU B CUCTEME HAYYHOTO
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 YeJIOBEKa JIJIsl peLICHHs )KU3HEHHBIX 33]1a4;

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

YMEHHME WH3j1araTh OHOJOTMYECKHE TEOpPUM (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHUs DBOJIOIMM), 3aKOHbl W 3aKOHOMEpPHOCTHU
(3apoapiieBoro cxonacrtea K. M. bapa, uepenoBaHusi IJIaBHBIX HAaNpaBlICHUN U
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
OTNKCaHUE >KUBBIX CHCTEM, TPOIECCOB M SBICHWUW, OpPTraHM3alUs 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, BHJI000pA30BaHMS, 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 NMPUMEHATH MOJIyYE€HHbIE 3HAHUS AJIi OOBSACHEHUS OMOJOTHYECKUX
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 KaloIen
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

yYMEHHE pelaTh dJIeMEHTapHbIe OMOJIOTUYECKUE 3a/1aul, COCTABISTh CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBIMOJHATH JTA0OPATOPHBIE M TPAKTUYECKHUE PadOThI, COOIIOATH
npaBuia mpu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYA0BAHHUEM;

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



pa3IMYHBIX UCTOYHHUKOB (CpeACTBa MacCcOBOW MH(pOPMaLIMU, 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 HECKOJBKUX MCTOYHHUKOB, TPAMOTHO
UCIT0JI30BATh MOHATUIHBIN armapaT OMOJOTUH.



TemaTuyeckoe NJIAHUPOBAHHUE Y4eOHOT0 NMPeAMeETA ¢ YKa3aHHEM KOJIMYECTBA YacOB, OTBOAUMbBIX HA OCBOEHHE
KaXKJ10# TeMbl M BO3MOKHOCTh HCII0JIb30BaHud 10 3Toii Teme JOP/IIOP.

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeEM nuppoBLIe
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMpPoOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
bubnunoreka LIOK
! bronorns Kak Hayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKuBnle cucTeEMBI M KX OpraHU3alns 1 bubmotexa [IOK
P t https://m.edsoo.ru/7f41¢292
bubnmorexa LIOK
3 X 5 8 1
UMHUYECKHI COCTaB M CTPOEHHUE KIETKU https://m.edsoo.ru/7f416292
bu6nmorexa LIOK
4 XK 6
MBHCACATCIRHOCTS FACTIH https://m.edsoo.ru/7f41¢c292
5 Pa3smHOXeHUe 1 HHIUBUAYATbHOE Pa3BUTHE 5 1 bubnmorexa LIOK
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnencrBeHHOCTh M N3MEHUMBOCTD 3 15 bubmnoreka IIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekrust opranu3mMoB. OCHOBBI 3 bu6nunorexa LIOK
OHMOTEXHOIOTHHI https://m.edso00.ru/7f41¢c292
bubnunorexa LIOK
P 1
8 C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 0 4
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https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Koutpoapnbie  Ipakruieckue u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «cnonp30oBanne pa3TudHbIX 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e6122
METO/IOB IPY U3YUYEHUU
OMOJIOTHYECKUX 0OHEKTOBY
3 buoniornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3yYEHHUE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cOCcTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u ctpoeHue 6eJIKoB 1 httos://m.edsoo.ru/8636b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTamas3bl)»
7 Yrinesonsl. JIunuas: 1 bubmmorexa LOK

https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
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bubmuorexa [JOK

8 Hyxentobbie kuciotsl. AT® https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3y4YEHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucremMa
CTpoeHMe 3yKapuOTHYECKON KIIETKH.
JlaboparopHuas padota Ne 2
«/3yueHue cTpoeHUsI KIETOK bubnuoreka [IOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKPOTIpENapaTax u ux
OTIMCAHUE»
bu6mmoreka [IOK
12 OOMeH BelecTB WM MEeTad0Iu3M httos://m.edsoo.ru/863¢766¢
bu6mmoreka [IOK
13 dotocires. XemocHrres https://m.edso00.ru/863e7c98
. bubnuotexa [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JIabopatopHas BuGmiorexa LIOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MHUKPOTIpETIapaTax»
16 buocunTe3 Oenka. Peakmms bu6mmorexa [IOK
MaTPUYHOI'O CUHTE3A https://m.edso0.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benka https://m.eds00.ru/863e796e
18 Hexnerounsie popmbl )KU3HU — bubmuorexa [JOK



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

BUPYCBI

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

bu6mmoreka [IOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.

91 JlaGopaTtopHnast padora Ne 4 05 bubnmnoreka [JOK
«3y4yeHue cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»

99 NunuBuyansHOE pa3BuTHe bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436

93 I'eneTka — Hayka o bubnnorexka [JOK
HACJIEICTBEHHOCTU U U3MEHUYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS

24 NpU3HaKoB. MOHOTHOpUIHOE bubmorexa [TOK

P ] P https://m.eds00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fllesaBHI::quoro HapaneI OBaHUS bubmmorexa [JOK
A https://m.edso00.ru/863e89a4
MPU3HAKOB
CueruieHHOe Hacae10BaHNe
npusHakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpbTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpeITUBaHUs Y IPO30(HIIBI HA
TOTOBBIX MUKpOIIpEnapaTax»
27 I'eneruka nona. HacnenoBanue bubmuorexa [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacneacreenHas
U3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnnoreka HOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOII»
HacnencrBeHHass ”BMEHUYUBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnnoreka [JOK
«AHanu3 MyTanui y 1po30oQuiisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKpOIIpENapaTax»
bubmuorexa [JOK
30 Tenernia esobera 1 https://m.eds00.ru/863e8d78
PeseprHblit ypok. O6001IeHNE 110
31 teMe «HacnencTBeHHOCTD | 1
U3MEHYHBOCTH OPTAHU3MOB)
bu6mmoreka [JOK
32 Ceneiuns kak Hayka u npouece 1 https://m.eds00.ru/863e9214
33 MeToap! M TOCTUIKEHUS CEJIEKIIUNA 1 bu6mmoreka [JOK
pacTeHUM 1 )KUBOTHBIX https://m.eds00.ru/863e9214
34 brorexHo0rus Kak orpacib 1 bubnnorexka [JOK
MIPOU3BOJICTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



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