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Pabouas mnporpamma mno yuyeOHOoMy mpeamery «buonorus» (06a30Bblii ypOBEHb)
(mpeamerHass oOmnactb «EcTecTBEeHHO-HaydHBIE TIPEIMETBI») (llajiee COOTBETCTBEHHO -
nporpaMMa 1o OWONOTHH, OWOJIOTHS) BKIIOYAET TMOSCHUTENBHYIO 3aIllUCKy, COAEp)KaHue
00y4eHusl, TUIAHUPYEMBbIE PE3YJIBTaThl OCBOCHUS ITPOTPAMMBI 110 OHOJIOTHH.

[losicHuTenpHast 3amUcKa OTpakaeT oOOIIMEe IeNd W 3aJaud H3y4eHus OHOJIOruu,
XapaKTePUCTHKY MCHXOJIOTUYECKUX IMPEANOCHUIOK K €€ M3YYeHHIO OOydYaroIMMHCS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TaKXKe IOAXOAbl K OTOOpY COJACpXKAaHUS, K OIPENEICHHIO
IUTAHUPYEMBIX Pe3yJIbTaTOB.

Copnepxanne 00Oy4eHUsI PacKpbIBaeT COJAEpKAaTeNbHbIE JMHUU, KOTOPBIE IPEIaratoTcs
JUIs1 00513aTEIFHOTO M3YYEHHS B KQ)KIOM KJIacce Ha YPOBHE CPEIHEro 00IIero oopa3oBaHusI.

[Tnmanupyemblie pe3yabTaThl OCBOCHUS POTPAMMBI 110 OMOJIOTHH BKJIIOYAIOT IMYHOCTHBIE,
MeTalpeIMETHbIE pEe3yJbTaThl 3a BECh IMEPUOJ] OOyYeHHMS Ha YpPOBHE CpEIHEro OOIIEero
00pa3oBaHus, a TAKXKE MPEAMETHBIC TOCTHKEHHUS 00yYaroIIerocs 3a KaKabli roJl 00y4eHusl.

IHosicHuTeBbHAA 3aNIMCKA.

[Ipu pazpaboTke mporpaMMbl MO OMOJIOTHH TEOPETUYECKYIO OCHOBY JUIS OMpPEIEICHUS
OJIX0/0B K (OPMHUPOBAHMIO COJepkKaHUs YydyeOHoro mpenmera «buonorus» cocraBWIn:
koHentyanbuble nojoxeHuss PI'OC COO o B3anMMOOOYCIOBICHHOCTH LIENeH, ColepiKaHus,
pe3yNIbTaTOB OOYYCHUS W TPEOOBAHHM K YPOBHIO IMOATOTOBKH BBHIITYCKHHKOB, TOJIOXKEHHUS 00
o0IMX LEeNsIX U MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmrero obpaszoBanus B Poccuiickoit denepanuu, a Takxke MOJI0KEHUS O crienuduke OMOI0Tnu,
e 3HAUYCHUU B TO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHUU CYIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorjaacHO Ha3BaHHBIM TIOJOXKEHUSM OMNpPEIENICHbl OCHOBHBIC (DYHKIIMH HPOTPAMMBI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma o 6uosioruu Aa€T mpeacTaBieHue O 1EesIX, 00 001el cTpaTerui o0y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYalOIIUXCS CpeAcTBaMU YydeOHoro mpeamera «buomnorusy,
onpezenser o00s3aTeNbHOE NPEAMETHOE COJIEp)KaHUE, €ro CTPYKTYpY, paclpeaeieHue Io
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO MOCIIeOBAaTeNbHOCTh M3yYeHHUs y4eOHOro Marepualna C
Y4ETOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKH 00pa30BaTEIbHOIO IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B mnporpamme mo OHOJIOTMHM TakXe YUYUTHIBAIOTCS TpeOOBaHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METallpeMETHBIM U MpPEeIMETHBIM pe3ylbTaTaM oOydeHuss B (HOPMUPOBAHHUU
OCHOBHBIX BHJOB yu4€OHO-TIO3HABATEIBHOMN JIEATEILHOCTH/ydeOHBIX TEUCTBUI 00YUaIOIUXCS 110
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMUs.

B nporpamme mo 6uonorum (10-11 xmaccel, 0a30BbIii YpOBEHb) peaii30BaH MPUHIIMII
MPEeMCTBEHHOCTH B HW3Y4YeHHHU Ouosioruu, Omarojgapss 4YeMy B HeW MpocMaTpuBaeTCs
HAIpPaBJIEHHOCTh HA PAa3BUTHE 3HAHWM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUpPOBO33PEHHUSI, LEHHOCTHBIX OpPHUEHTALMM  JIMYHOCTH, SKOJOTUYECKOIO  MBIIUICHHUS,
MPEJICTAaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoii cpene. IloaTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOpUH, a Takke
3HaHWUI O CTPOEHUH KUBBIX CHCTEM PA3HOTO PaHra U CYITHOCTA OCHOBHBIX MPOTEKAIOIINX B HUX
IIPOLIECCOB B IporpaMMe MO OWOJOTMM YAENEHO BHUMaHHE HCIOIb30BAHUIO MOJYyYEHHBIX
3HaHWI B TOBCETHEBHOM XKM3HU JJIS1 PEIICHUS MPUKIAJIHBIX 33/1a4, B TOM YHCIe: TPOGUIaAKTUKA
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YeloBeKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTHPOBAHUSA,
000CHOBaHMS PKOJOTMUYECKH L€IecO00pa3HOro MOBEACHUS B OKpY’Kalolleld MPUpPOIHON cpeje,
aHaJM3a BIMSHUS XO3SMCTBEHHOW JESITEIHPHOCTH YEJIOBEKa HAa COCTOSHHE TPUPOAHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHWJICHHE BHHUMAHHS K MPUKIAJTHON HAMpPaBIEHHOCTH Y4eOHOTO
npeaMera «buosorys» MpPOAUKTOBAaHO HEOOXOIMMOCTHIO 0OECIeUeHHs YCIOBUM ISl peleHus
OJIHOM M3 aKTyallbHBIX 33/1a4 MIKOJIFHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/roiaraet
dbopMupoBaHrue y OOYyYarOIIMUXCS CIOCOOHOCTH aJalTHPOBAThCS K M3MEHEHHSIM IUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.
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[Tporpamma mo GMOJOrHU SBJISIETCS OPHUEHTHUPOM JUIS COCTABJICHUS pabOUYHMX MPOTPaMM,
aBTOPbl KOTOPBIX MOIYT IIPEUIOKUTh CBOM BapUaHT IOCJIEIOBATENbHOCTH H3YyYEHUS U
CTPYKTYpbI Y4eOHOTO MaTepHaia, cBOE BUICHHE IyTel ¢opmupoBanus y oOyuarommxcs 10-11
KJIACCOB MPEIMETHbIX 3HaHUM, yMEHUH M cHocoOOB Y4eOHOM [EATENILHOCTH, a TaKXKe
METOAMYECKMX PEUICHUH 3a7ady BOCHUTAHUSA W PA3BUTHUS CpPEACTBAMH Y4eOHOrO NpeaMera
«buonorusn».

Bbuonoruss Ha ypoBHe cpemHero oOmiero oOpa3oBaHUS 3aHUMaeT BakHoe mecto. OH
obecnieunBaeT (hopMupoBaHHE Yy OOy4yarOIIMXCsl NMPEACTaBICHUI O HAy4yHOW KapTHHE MHDA,
pacumpsier 1 000011aeT 3HaHUS O )KUBOM IpUpoAe, e€ OTIMYUTENBHBIX MPU3HAKAX - YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3AAET YCIOBMS JJIA: IO3HAHUS 3aKOHOB KHMBOM INPHUPOJBI,
dbopMupoBanus (yHKIIMOHATHHOW TPAMOTHOCTH, HAaBBIKOB 370POBOrO M 0Oe30macHOro odpasa
KHU3HH, 9KOJIOTUYECKOT0 MBIIIUIEHUS, LIEHHOCTHOI'O OTHOLIEHUS K KUBOM ITPUPOJIE U YETOBEKY.

Bonbmioe 3HayeHne OMONOTHST WMEET TakXKe Uil pEIIeHUS BOCIUTATENbHBIX U
pa3BUBAIOIIMX 33Jau CpeiHero oouiero oopa3oBaHus, couuanu3anuy odyyaromuxcs. M3yyenne
Ounonoruun o0ecnieunBaeT yCIIOBUS JUIs dopmupoBaHus MHTEIJIEKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX U MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJBTYpbl, CIOCOOCTBYET
UHTETpaluy OMOJIOTHYECKUX 3HAHUHU C MPEICTABICHUSMH W3 JIPYTUX YYEOHBIX MPEIMETOB, B
4aCcTHOCTH, (pU3MKH, XUMUU U Teorpadun. Ha3BaHHbIE MONOKEHUS O MTpelHa3HAYeHUH Y4eOHOro
npeamera «buonorus» cocraBUiIM OCHOBY Ul ONPEIENIEHUs IOJIXOJOB K OTOOpY U
CTPYKTYPUPOBAHUIO €T0 COJIEpKaHUs, IPEACTABICHHOr0 B IPOrpaMMe 1o OHOJIOTUH.

OTt60p conmepkanus yueOHOTO TipeameTa «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH
C IO3MLUH KyJIbTYpOCOOOPa3HOTO M0AX0/Ia, B COOTBETCTBUU C KOTOPBIM O0YyYarOIUECs T0JIKHbI
OCBOUTH 3HAHUS U YMEHMs, 3HaUMMble JUIsl (POPMUPOBAHUS OOIIEH KyJIbTYphl, ONpPENEISIIOLINe
IIOBEJICHUE YEJIOBEKa B OKPYXKaoIell MpUpOJHON cpesie, BOCTpPeOOBAaHHBIE B ITOBCEIHEBHOM
JKU3HU U TpakTU4YecKod nesTesnbHOCTH. Ocoboe MecTo B 3TOH CHUCTEME 3HaHUM 3aHUMAlOT
AJIEMEHTBI COJIEP’KaHMsI, KOTOpbIE CIyXaT OCHOBOM A (OPMHMPOBAHUS TNpEACTaBICHUH O
COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTUHE MHpa M LEHHOCTHBIX OpPUEHTALMSIX JINYHOCTH,
CHOCOOCTBYIOIIMX T'YMaHU3aUN OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKkTypupoBaHUE€ COJEpKaHUs Y4eOHOro MaTepuajia B IMpOTrpaMMe IO OHOJIOTHH
OCYILECTBJICHO C Y4ETOM MPUOPUTETHOTO 3HAUCHHs 3HAHUNH 00 OTIMYUTENBHBIX OCOOCHHOCTSAX
J)KMUBOM TPUPOABI, O €€ YPOBHEBOM OpraHu3allid W 3BOJIOLMH. B COOTBETCTBHMH C 3THM B
CTPYKType ydeOHoro npenmera «buosorus» BbIIENEHBI CIEIYIOIUE COJiepKaTeIbHbIe JITUHUU:
«buonorus kak Hayka. MeTo/bl Hay4HOro no3HaHus», «Kierka kak Onosoruyeckas CUCTEMay,
«OpranusM Kak 6uosiorudeckas cucrema», «CucrteMa 1 MHOrooopasue OpraHMuecKoro MUpay,

«OBOJIIOLINS KUBOU MPUPOAB», «IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp n3ydenus yuebHoro mnpeamera «buosorus» Ha 06a30BOM ypOBHE - OBIIAJCHHE
0o0y4JarlIMMHUCS 3HAHUAMU O CTPYKTYpPHO-(QYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
pasHOro paHra u npuoOpeTeHre YMEHHH HCI0JIb30BaTh ATH 3HAHUA JUIS TPAMOTHBIX JIEHCTBUH B
OTHOIIEHHH 00BEKTOB )KUBOH MPHUPOJIBI U PEIICHUS Pa3THIHBIX KHU3HEHHBIX TPOOIIEM.

JlocTikeHne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE
o0ecreynBaeTcs pelIeHueM CaeIyoIuX 3a/au:
® OCBOEHHE O0YYaIOUIMMUCS CUCTEMBI 3HAHUI O OMOJIOIMUECKUX TEOPUSX, YUCHHSX, 3aKOHAX,

3aKOHOMEPHOCTSIX, THUIOTe3aX, NpaBWIaX, CIy)XallUX OCHOBOM s (POpMHUPOBaHUS
MPEJICTAaBICHUH O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX Hay4YHOIo MO3HaHMS,
CTPOECHUHU, MHOTOOOPa3UH U OCOOEHHOCTSX JKMBBIX CHUCTEM Pa3sHOI'O YPOBHS OpraHU3alllH,
BBIJTAIOIIAXCSI OTKPBITHAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

e (opMupoBaHHe y OO0yYarOIUXCS IO3HABATENIBHBIX, WHTEJUIEKTYaJbHBIX W TBOPUYECKUX
CIOCOOHOCTEH B mpollecce aHalu3a JaHHBIX O MYTAX Pa3BUTUS B OMOJOTMM HAy4yHBIX
B3IJIS10B, UAEH U TIOJIXO0B K M3yYEHHIO )KMBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlNY;

® CTaHOBJICHUE Y O0yYaroImuUXCst 001IeH KyIbTyphl, PyHKIMOHAIHLHON TPAMOTHOCTH, Pa3BUTHE
YMEHUH OOBICHATH W OLIEHUBATHh SIBICHHUS OKPYXKAIOIIETO MHpA XHBOW MPUPOIBI Ha
OCHOBAHMHU 3HAHUM U OIBITA, TOJYYCHHBIX IPU U3YUYCHUH OMOJIOTHH;
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e (QopmupoBanue y o0OydaromMXcs YMEHUH WJUIIOCTPUPOBATh 3HAUYCHUEOMOIOTHYECKUX
3HAHUW B IPAKTHUECKOHN JEATEIBHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI B arpoOHOTEXHOJIOTHI;

e BOCIUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH ITO3HAHUS YEJIOBEKOM >KHUBOW MPUPOIBL,
HEOOXOMMOCTH OEpEe)KHOTO OTHOIIGHUS K HEH, COONIOAEHUS JTUYECKUX HOPM IIpH
MIPOBEJICHIH OMOJIOTUYECKUX UCCIIEeI0OBAaHUII;

® 0CO3HaHHE LIEHHOCTH OWOJIOTMYECKUX 3HAHWW JUIS TOBBIIICHUS YPOBHS 3KOJIOTMYECKON
KYJIBTYPBI, U1l GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

® T[puUMEHEHHEe NPUOOPETEHHBIX 3HAHUW M YMEHUN B TOBCEIHEBHOM KHU3HU JUISI OLICHKHU
MOCJIEICTBUI CBOEH JEATENBHOCTH MO0 OTHOLICHUIO K OKpYXKaloliel cpeae, cOOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOI0ICHHE Mep TPODHUIAKTHKY 3a001eBaHU.

B cucreme cpennero obuiero odpazoBanusi «buonorusy», uzydyaemas Ha 0a30BOM ypOBHE,
SBISICTCA O0SI3aTEIbHBIM yYEOHBIM TPEJAMETOM, BXOJISIIMM B COCTaB NPEAMETHOW 00JacTu
«EcTecTBEeHHO-HAYUYHBIE MTPEIMETHI.

OO01iee yuCiIO 4YacoB, PEKOMEHJIOBAaHHBIX JUIsl M3Yy4deHUsl Ouojoruu - 68 yacos: B 10
kiacce - 34 yacoB (1 gac B Henmemo), B 11 kitacce - 34 yacos (1 yac B Hezeno).

Conep:xanue o0yuyenus B 10 knacce.

Tema 1. buonorus xak Hayka.

Bbuonorus kak Hayka. CBsi3b OMONIOTHH C OOIIECTBEHHBIMH, TEXHHUYECKUMH U JPYTUMH
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CTeTUKOM u mpaBoMm. Ponbp Ouomoruu B
(OopMHUPOBAHNUN COBPEMEHHOM HayuyHOU KapTuHbI Mupa. CucreMa OMOJI0rH4eCKUX HayK.

MeTo/1p1 TO3HAHUS )KUBOW IPUPOIbI (HAOIIOIEHUE, SKCIIEPUMEHT, OMMCAHNEe, U3MEPEHHE,
KJaccu(uKanus, MOICITMPOBAHNE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JlemoHcTpauu:

[Toptpetsr: Y. Japsun, I'. Mennens, H.K. Kosbrios, /[x. Yorcon u ®@. Kpuk.

Tabnuie! U cxeMbl: «MeToIbI TO3HAHUS )KUBOW TIPUPOJIBI.

JlabopaTopHbIe U MPAaKTUIECKUE PAOOTHI:

ITpaktuyeckas pabora Ne 1. «/cnonb3oBaHME pa3TUYHBIX METOJIOB MPH H3YYEHUHU
OMOJIOTHYECKUX OOBEKTOBY.

Tewma 2. )KuBble cUCTEMBI U X OpraHU3alUs.

XKusble cuctembl (OMOcHCTEMBI) Kak MpeaMET H3ydeHHsl Ouoioruu. OTinyue KUBBIX
CHUCTEM OT HEOPTaHWYECKOU MTPUPOJIBI.

CgoiictBa OuocucteM W UX pa3HoOOpa3ue. YPOBHU OpraHU3aIlMUd OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSI{UOHHO-BUIOBOM,
HKOCUCTEMHBIH (0MOreo1eHOTHYECKHI ), OOoChEepHBIil.

JleMoHCTpanuu:

TaOmuiel 1 cxembl: «OCHOBHbBIE TNMPU3HAKU KU3HU», «YPOBHU OpraHU3allud >KUBOUN
PUPOIBI.

Ob6opynoBanwue: moaens mosekyinsl JJHK.

Tema 3. XvMHUECKHUI COCTAB U CTPOEHUE KIIETKHU.

XUMUYECKUH  COCTaB  KJIETKH. XUMUYECKUE  DJIEMEHTHI: MAaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMM BOJbI M MHUHEpPAJIbHBIX BeELIECTB B kieTke. [logaepxkaHue OCMOTHUECKOTO
Oananca.

benku. CoctaB u ctpoeHue 0eaxoB. AMUHOKHCIOTH - MOHOMEpHI 6enkoB. HezameHnumebie
U 3aMEHHMMbIE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIA COCTaB. YPOBHU CTPYKTYphl OEIKOBOU
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs U YETBEPTUUHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonorudeckue GpyHKIMN OETKOB.

®epMeHTHl - Ouosornueckue KaranuzaTopbl. CTpoeHue (QepMeHTa: aKTUBHBIM LEHTD,
cyoctpatHas  crenuduuHocts. Kodepmentsl. Butamuubel.  Omiuuust  (GepMEeHTOB  OT
HEOPraHMYECKUX KaTalln3aToOpPOB.
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VYrneBoasl: MoHOcaxapuabl (IJIIOKO3a, pubo3a U J1e30Kcupubo03a), JIucaxapuibl
(caxaposza, IlakTo3a) M MoJMcaxapuibl (Kpaxman, TJIUKOIeH, IeJlIon03a). buonornyeckue
(GyHKIUU YTIIEBOOB.

Jlunuaer:  Tpurimnepuasl, Gochomunuasl, crepouasl. ['mapodunbHO-THAPOPOOHBIS
cBoiicTBa. buonornueckne GyHkuuu aunuaoB. CpaBHEHUE YIIEeBOJOB, OCNKOB M JUIMHUIOB Kak
HMCTOYHHKOB YHEPTUU.

Hyxnennossie kucnorsl: [JHK n PHK. Hykieotuael - MOHOMEPBI HyKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkmuu JIHK. Crpoenne u ¢ynknum PHK. Buget PHK. AT®: crpoenue u
byHKINN.

[uronorus - Hayka o kierke. KneTtouHas Teopust - mMpuMep B3aMMOJEHUCTBHS UACH U
(akTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHHS KIICTKH.

Krnerka kak nenoctHas xuBas cuctema. OO1ue npu3Haky KJIETOK: 3aMKHYyTasi Hapy>KHas
memOpana, mosiekyinbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTE3a Oenka.

Tunsl KIETOK: JyKapuoTH4yecKas W mpokapuotruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHre 3yKapuOTHUECKON KIIETKU.
OcCHOBHBIE OTINYUS PACTUTEIHHON, )KUBOTHOU U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBHI KJIETOK - KJIETOYHAs CTEHKA, TJIMKOKAIMKC, MX (DYHKIIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouabl kiaetku: DIIC, anmapar [onbmku, tu3ocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJPUH, IUIacTUibl. IlpoucxoxaeHne MHUTOXOHAPUN U IUIACTUL.
Bunel nnactun. HememOpaHHble OpraHOU/bl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMJIOB KIETKU. BritoueHusl.

SAnpo - perynaropubiii neHTp kieTku. CTpoeHue aapa: siaepHas 000si04Ka, KapuoIuiasma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIETKE.

JleMoHCTpanuu:

[Toptpetsr:  A. JleBenryk, P. I'yk, T. llIBanu, M. Illneiinen, P. Bupxos,

JIx. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®panknun, K.M. bap.

Huarpammsbl:  «PacnpeneneHre XHMHYECKHX JJIEMEHTOB B  HEKHUBOM  MPHUPOIE»,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuipr 1 cxemsl: «lleproguueckast TabiuIa XUMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHne MoneKyibl Oenka», «CTpoeHne GpepMeHTa,
«Hyxneunossie kuciotel. JTHK», «Ctpoenue monekynsl ATD», «CTtpoeHne 3ykapuoTHYECKON
KJeTkn», «CTpoeHue KUBOTHOM KIeTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKu», «Y TIIeBOJbD», «JIUmuasn.

Ob6opynoBanue: CBETOBOM MUKPOCKOI, 000pyJOBaHUE JUIsl TPOBEICHHUS

Ha0JII0/IeHNH, U3MEPEHUH, SIKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX
U 6aKTepUaATbHBIX KIIETOK.

JlaGopaTopHbIe ¥ MPAaKTUIECKUE PAOOTHI:

JlaboparopHast pabota Ne 1. «M3ydyeHne KaTaTIUTUYECKOW aKTUBHOCTH (EPMEHTOB (Ha
pUMepe aMHIIa3bl WA KaTanas3bl)y.

JlabopatopHass pabora Ne 2. «l3ydeHue CTpoeHUs KIETOK PACTCHHM, KUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. XKuzHeneaTeaIbHOCTh KIETKH.

OOmeHn BemiecTB, WM MeTa0OIM3M. AccUMUIAIMSA (TUTACTUYECKU OOMeH) U
JUCCUMUIIALINSA (SHEPreTHUeCKUii 0OMEH) - IBe CTOPOHBI €JMHOTO Mpoliecca MeTadbonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tuner oOMeHa BemecTB: aBTOTpodHBIN u reTepoTpodHbi. Poibs hepMeHTOB B 00MEHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®dorocunre3. CBeroBas W TemHOBas (a3el (¢orocuHTe3a. Peakumm ¢oTocuHTe3a.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A IS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.
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XeMocuHTe3. XeMOCUHTE3UPYIOIIHe OakTepuu. 3HAUEHUE XEMOCHHTE3a IS JKU3HH Ha
3emuie.

OuepreTndyeckuii oOMeH B KieTke. PaciieruieHme BeIIECTB, BBIJACICHHE |
AKKyMYJINPOBAHHE SHEPTUU B KJIETKE. DTarlbl sHeprerudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KJIETOYHOE JbixaHue. OKHUCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHUESCKOTO OOMEHa.

Peaknum wmarpuunoro cuHte3a. lenermueckas wunpopmamms u JHK. Peanuzamus
TreHEeTHYEeCKON MH(pOpManuu B KIeTKe. | eHeTHYeCKHii KOJ M ero CBOMCTBAa. TpaHCKpUIIHS -
matpuunblii cunate3 PHK. Tpancnsuus - 6uocunres Oenka. Drtambl Tpancisauuu. Kogupoanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsie Qopmbl xKu3HH - BHpychl. Mcropusi oTkpeiTus BupycoB (.H.
NBanoBckuii). OCOOCHHOCTH CTPOEHUS WM JKM3HEHHBIN IUKI BUpYcoB. bakrepnodaru. bonesnu
pacTeHHi, )KUBOTHBIX U YeJIOBEKa, BhI3bIBAEMbIC BUpycamMu. Bupyc nMMyHoaeduinTa yeaoBeka

(BUY) - Bozoymurens CIIM/la. OOpartHas TpaHCKpHUNIMS, peBepTaza M HHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00ICBaAHHIA.
JlemoHcTpamuu:

IToprpersr: H.K. Konsuos, J[.1. MBanosckuii, K.A. Tumupsises.

Tabmuet  u cxembl: «Tumbl  nuranus», «Merabonusm», «MUTOXOHIPUS,
«OHepreTuueckuii oomen», «Xnopormiact», «Porocunres», «Crpoenue IHK», «Ctpoenue u
dbyHkoHupoBanue reHa», «Cunre3  Oenka», «['eHeTmueckuii  Kom», «Bupyce»,
«bakrepnotdarn», «Crpoenne wu sku3HeHHBIH mwmka Bupyca CIIWJla, OGaxrepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: moaenu-anmukanuu «Yasoenue JJHK u tpanckpunuus», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema 5. PasMHOKEHME U MTHAMBUAYAJIbHOE PA3BUTHE OPTaHU3MOB.

Knerounblii WK, WM JKU3HEHHBIM MK KieTku. WHTepdasza um mmro3. Ilpoueccsl,
nporekaromue B uHTepdasze. Perumkanus - peakuuss marpuydoro cunresa JJHK. Crpoenue
xpoMocoM. XpOMOCOMHBIA HaOOp - KapHOTHUIl. JIUTIJIOMTHBIA U TalJIOWTHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenue xnerku - muto3. Cragum murto3a. I[Ipoiecchl, mpoucxoismive Ha pa3HbIX
CTaauAX MUTO3a. bronornuecknii CMbICI MUTO3A.

[IporpamMmmupyemas ru0esnb KIETKH - alloNTo3.

@opMbl pa3MHOKEHHUS OpraHu3MOB: Oecrojoe M mosioBoe. Buasl  Gecnosoro
Pa3MHOKEHHS: JICJICHUE HA/IBOE, IOYKOBAHNE OJTHO U MHOTOKJIETOYHBIX,

CopooOpa3oBaHUe, BETETATUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHMPOBAaHUE
OpPraHU3MOB, €T0 3HAYEHUE IS CEIEKIIH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYHUS OT OECIOI0ro.

Meito3. Cranuu meiiosa. IIpoueccel, mpoucxonsimue Ha craausx Mmeiosa. [loBegenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornyeckuii cMbIci U 3HaUEHUE MEH03a.

I"ameTorenes - mporecc 00pa3oBaHMsI MOJOBBIX KJIETOK Y KHUBOTHBIX. [100BBIE JKene3bl:
CEMEHHHUKHU U snyHUKU. OOpa3zoBaHUE M pPa3BUTHE IMOJOBBIX KJIETOK - raMmeT (CHepMaTo30H,
AWIEKIeTka) - crepmaroreHe3 Hu  ooreHe3. (OcCOOEHHOCTHM CTpPOEHHsS SAHIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

WunuBunyansHoe pa3BuTHE (OHTOTEHE3). DOMOpHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
opranorenes. IloctamOproHanbHOEe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JTMYMHO4YHOe). Briusinue cpensl Ha

pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE BHI3BIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOreHe3 IBETKOBOI'O PACTEHUA: CTPOCHUE CEMEHU, CTaIUU
pa3BUTHS.

JeMoHcTpanuu:
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Tabnuue! u cxembl: «@OpMbI pa3MHOKEHHSI OPTaHU3MOBY, «/IBOIHOE OIIOAOTBOPEHUE Y
LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE pACTeHUI», «JleleHne KIeTKu
Oaktepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue XpoMOCOMbl», «KIIeTOUHBIA LUK,
«Permmukanus JJHK», «Mutoszy», «Meiosy, «lIpsmoe u Henpsimoe pa3BUTHE», «I'amMeTorenes y
MJICKOMUTAIOIIUX U YeJIOBeKa», «OCHOBHBIEC CTAIUU OHTOTECHE3a.

Ob6opynoBanue: MHUKPOCKOII, MUKpoIpenaparsl «CrepmMaTo30uabl

MJICKOIIMTAIOUIETO», «SIHUeKneTka MIieKonuTarumero», «KapuoknHes B KJIETKax
KOpEIlIKa JIyKa», MarHuTHas MoJenb-anmuinkauus «J/lenenune kierku», monens [AHK, monens
MeTada3Hoil XPOMOCOMBI.

JIaGopartopHble U MpaKTUIECKHe paboThI:

JlaboparopHast pabota Ne 3. «HabmtoieHue MUTO3a B KJIIETKaX KOHYMKA KOPEITKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

JlaboparopHast pabora Ne 4. «M3ydeHuWe CTPOEHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacnencTBeHHOCTh M U3MEHUMBOCTH OPTaHU3MOB.

[Ipeamer u 3amaum reHetuku. Hcropuss pa3BuTusi reHeTuku. Ponp nuronoruu u
AMOPHUOJIOTHU B CTAHOBJICHUH T€HETUKU. BKIag poccUiiCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPHUIIONIOTUYECKUHM, UUTOTeHEeTHYECKHd, MOJEKYIIpHO-
reHeTudeckuii). OCHOBHBIEC T€HETUYECKHE OHATHUS. [ eHeTnYecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTH  HACIEJOBaHUS MPU3HAKOB, YycTaHoBIeHHble [.  MeHnnenem.
MonorubpuaHoe cKpeluBaHue. 3aKoH eIMHO-00pa3usi TuOpuI0B mepBoro nokojieHus. [Ipasuno
JTOMUHUPOBAHMUS. 3aKOH pacHICIUICHUs Npu3HakoB. [umore3a umctotrhl ramer. [lomHoe u
HEIOJIHOE JJOMUHUPOBAHHUE.

JurunbpuaHoe ckpemuBaHue. 3aKOH HE3aBUCUMOI'0 HAaCIeAOBaHUS TPU3HAKOB.

[{uToreHeT4yecknue  OCHOBBI  JAWTMOPUIHOTO  CKpeUIMBaHUSA.  AHaTu3MUpyoIee
ckpenruBanue. Vcronb3oBaHUE aHATU3MPYIOUIETO CKPEUIMBAHMS JIJISi OMPEICICHHUS TeHOTHUIIA
ocoou.

CuennieHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana 1o cremjieHHOMY
HacJe10BaHMI0 TeHoB. HapyllieHue cuenyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOCOMHast TEOPHS HACJIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'eneTnka nmona. XpoMOCOMHOE OIpEAENIeHHE 1Mojaa. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHsie M reTeporaMeTHbie OpraHuW3Mbl. HacnmemoBaHue TPHU3HAKOB, CIETUICHHBIX C
MOJIOM.

N3menunBocTh. Buapl M3MEHUMBOCTU: HEHACJECACTBEHHAss M HacleJCTBEHHas. Poub
Cpeasl B HEHACJHEICTBEHHON  HM3MEHYMBOCTH.  XapaKTEepHUCTUKa  MOAU(PUKAIMOHHON
W3MEHYMBOCTH. BapuanvoHHBIA psii U BapuanMoHHas kpuBas. Hopma peaknum mnpusHaxa.
KonuyecTBeHHbIE M  KAaueCTBEHHbIE MNPHU3HAKM M WX Hopma peakuuu. CBoiicTBa
MOAU(PUKAITMOHHOW N3MEHYMBOCTH.

HacnencreenHnasi, iy reHOTUIIMYECKasi, ©3MEHUYUBOCTh. KOMOWHATHUBHAS N3MEHUYUBOCTbD.
Meiio3 u TONOBOW TMTpoIecC - OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallMlOHHAs
n3MeHYHBOCTh. Kiaccudukanus myTanwii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
MPUYMHBI MyTaliii. MyTtarenHbsie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
m3MenunBoctu H.U. BaBuiiosa.

BuesgepHast HacIeICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruxka denmoBeka. Kapuorun denoBexka. OCHOBHBIE METOJbI T'€HETUKH YEJIOBEKaA:
TeHEealOTUYeCKUl, OJIM3HENOBbIM, ITUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYISIpPHO-
reHetudeckuii. CoBpeMEHHOE OMpeielieHne TEeHOTHUIA: TIOJIHOTCHOMHOE CEKBEHUPOBAHWE,
TeHOTUIIMPOBaHUE, B TOM uucie ¢ nomoripio [11[P-ananu3za. HacnenctBenHsie 3a0oneBaHus
4eJI0BEKA: T€HHBIE Oone3Hu, 0oJIe3HHU ¢ HaCJIECTBEHHON
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MPEIPacIIOIOKEHHOCTRI0, XPOMOCOMHBIe Oosne3Hu. ComaTHuecKue W TEeHEepaTHBHBIC
mytauuu. CrTBOJOBBIE KIETKU. [IpuHIMIOBI 310pOBOro o00pa3a JKU3HHM, JAUArHOCTUKH,
npoMIAKTUKY U JICUCHHSI TCHETUYECKUX  Oose3Hel. MequKo-TeHEeTHUECKOe

KOHCYJIbTUPOBAHKE. 3HAYEHHE MEIULHUHCKON N€HETUKH B IMPENOTBPALICHUU U JICYCHUH
TeHETHUYECKUX 3a00JICBaHHIA YEIIOBEKA.

JleMoHcTpanuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. YeTBepukos,

H.B. Tumocdeer-Pecorckuii, H.I. BaBuios.

Tabnuubl 1 cxeMbl: «MOHOTHOPUAHOE CKPELIMBAHUE U €r0 IIUTOT€HETUYECKAsi OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunOpunnoe ckpenuBanuey, «L[uTomorndeckue OCHOBBI ITUTHOPHUIHOTO CKPEIIMBAHHS,
«Meito3», «B3auMozeiicTBue ajuIeNbHBIX T€HOBY, «I eHeTnYecKkue KapThbl paCTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka mosa», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CLEIIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Buubl wu3MenunBoctu», «MoaudukanmonHas
u3MeHYHBOCTHY, «HacnenoBanue pesyc-hakropa», «['eHeTHKa Tpymni KpoBu», «MyTalmoHHas
U3MEHYUBOCTbY.

ObopynoBanue: Moaenu-anmIukanui «MoHOTHOPHIHOE CKpEIIMBaHUE,

«Hemnonnoe noMunupoBanuey, «urudpunnoe ckpemubanuey, «llepekpect xpomocom,
MHUKPOCKOII M MHUKporpenapar «Jpo3zodpuna» (Hopma, myranmuu (HOPMBI KPbUIEEB M OKPACKU
Tena), repbapuii «I"opox moCeBHOM.

JlabopaTopHbIe U MPaKTUIECKUE PAOOTHI:

JlaboparopHas pabota Ne 5. «3yuenue pe3yabTaTOB MOHOTUOPUIHOTO U AUTHOPUIHOTO
CKpELIUBaHUS Y APO30(PHIIBI HA TOTOBBIX MUKpOIIpENaparax».

JlaboparopHas pabota Ne 6. «M3ydyeHre MoAU(PUKAMOHHON N3MEHYMBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psa U BAPUALIMOHHON KPUBOI».

JlaGoparopHass pabGora Ne 7. «AHamu3 wMyTranuidi y Jpo30ouibl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBneHue U aHATTU3 POJOCTOBHBIX YEIOBEKAY.

Tewma 7. Cenexius oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M IMpolecc. 3apoKIeHUE CENeKIUH U JomecTukanus. Yuenue H.1.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOTrooOpaszusi KyJdbTYpHBIX pacTeHui. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KMUBOTHBIX. COpT, TOPOAA, IITAMM.

CoBpeMeHHbIE METOJIbI CENEKIIMA. MacCOBBIA M WHIUBUIYAIbHBIA OTOOPHI B CEICKIIUU
pacTeHuil U KUBOTHBIX. OllEHKa dKcTephepa. bIU3KOpOICTBEHHOE CKpelIBaHUe - HHOPHUIAMHT.
Uucrtass nunug. CkpeugBaHMe YHUCTHIX JHHWE. ['erepo3uc, wunum ruOpuUaHas Cuia.
Hepoacreennoe ckpemmuBanue - ayrOpuaur. OtnanéHHas ruOpuauzanus U e€ yCIexwu.
NcKkyCcCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJIUIIOUIOB. JOCTMIKEHHS CEJEKUMH PACTEHUI,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorusa kak oTpacib NPOU3BOACTBA. ['€HHAs HWHXKEHEpHUs. OTamnbl CO3JAHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumkenepus. Knetounsie
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOMPOAYKTHUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OpPraHU3MOB. OKOJOTMYEeCKHEe M JThueckue mnpodnemsl. MO -
TeHeTHYECKU MOIU(DUIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanmu:

[Moptpersr: H.W. BaBunos, .B. Muuypum, I'./[. Kapneuenko, M.®. NBanos.

Tabmuupr u cxembl: kapta «lleHTpBI TPOUCXOXKIEHUS W MHOTO00pa3usi KyJIbTYypPHBIX
pacteHui», «llopoabl JOMalIHUX >XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpunmzarus», «Paboter akamemumka M.D. UWBanoBay, «llomumnounnus», «OOBEKTHI
OnoTeXHONIOTHIY, «KIIeTOUHBIe KYIbTYPHI U KJIOHUPOBAHUE,

«KoHCTpynpoBaHHue 1 EPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MYISDKU TUIOZOB U KOPHEIUIONOB JUKUX (DOPM U KYJIBTYPHBIX COPTOB
pacteHui, repoapuii «CellbCKOX03sICTBEHHBIE PACTEHUS.
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JIaGopaTopHbIe U paKTUIECKUE paboTHI:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTHIKECHUS CEJICKIIMHM PACTEHUH M XKMBOTHBIX (Ha
CEJICKIMOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
XO03HCTBO, JTaOOPAaTOPHIO arpOYHUBEPCUTETA MM HAYIHOTO IIEHTPA)».

Conep:xkanue o0yuenus B 11 kiacce.

1 yac B Henemo, Bcero 34 yaca, U3 HUX 2 4aca - pe3epBHOE BpeMs

Tema 1. DBosrOnIMOHHAs OMOIOTH.

[TpennochiIKu BO3HUKHOBEHHUSI 3BOJIIOLIMOHHOM TEOpPHUH. DBOJIOIHMOHHAS TEOpUs M e
MecTO B OHojoruu. BiusHue 3BOIIOLIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CeugnerenncrtBa 3Bomounu. [laneoHToONOTHYECKHE: TOCIEA0BATEILHOCTh OSIBICHHS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOIHUCH, Mepexoanble ¢popMmbl. buoreorpaduyeckue: cxoacTBo
U paznnuue GpayH u Gop MaTepuKOB U OCTPOBOB.

DOMOpHOIOrHYeCKHe: CXOACTBA M pa3inuvs dMOPHOHOB Pa3HbIX BHUAOB MO3BOHOYHBIX.
CpaBHHTEIBHO-aHATOMUYECKHE:  TOMOJIOTMYHbBIE, aHAIOTUYHEIE,

pyOIuUMEHTapHble OpraHbl, AaTaBU3MbL. ~ MOJEKyIIPHO-OMOXUMHUYECKHE:  CXOJCTBO
MEXaHU3MOB HACIJIEZCTBEHHOCTH U OCHOBHBIX META0OJIMUECKUX MTyTEH Y BCEX OPTaHU3MOB.

OpomtormonHas teopus Y. JlapBuna. Ilpennochbulku BO3HHUKHOBEHHUS JapBHHH3MA.
JIBmKyme Cuibl  9BOJMIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTU PECYpCOB, HEOMpenesléHHas H3MEHYHBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus sBoonnu (CTD) u e€ 0OCHOBHBIE MOJIOKEHUS.

MuxposBosrorust. [lomynsius kak eTMHIIa BUAA U SBOJIOLNH.

JBmxymue cuibl (pakTophl) IBOJIIOLUUA BUIOB B MpHupoAe. MyTallmoHHBIN mpolecc U
KOMOWHATHBHAs HM3MEHYMBOCTh. [lomynsiuonHble BOJHBI W jpeiid reHoB. W3omsanus wu

MUTpALIUS.
EcrecTBennbiii otO0p - Hampapisitonuii ¢daktop sBoionuu. POpMBI €CTECTBEHHOTO
otOopa.
[IpucnocoOneHHOCT, ~ OpraHM3MOB ~ Kak  pe3yJbTaT  3BOJIOLHUU. [Tpumepsl

npucnocoOIeHnit y opranu3MoB. ApoMop(O3bl U UANO-aJalTaIlUH.

Bun u Bupgoo6paszoBanue. Kpurepuum Buga. OcHOBHbIE (QOpMBI BHJI000pa30BAHUSA:
reorpagpuueckoe, 3K0JI0rHUECKoe.

Makponssomntonus. POpMbI IBOJIIOIUN: ¢unernueckas, AMBEpreHTHAs,

KOHBEpIreHTHas, napasienbHas. HeoOpaTuMocTh 3BOTIOIHH.

[IpoucxoxxaeHne  OT  HECNEMUATM3UPOBAaHHBIX  TMpenkoB.  [Iporpeccupyromas
crienyanu3anus. AfanTUBHAs pagualus.

JeMoHcTpanmu:

IToprpersr: K. JIunneit, XK.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap, O.
I'exkxens, @. Mromiep, A.H. CeBeprios.

Tabmuuper u cxembl: «Pa3BuTue OpraHMYeckoro Mupa Ha 3emie», «3apoJbIIIH
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«EctectBennbiii  otbop», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mmopos
KUBOTHBIXY, «[Tomynsumy, «MyTanuoHHas U3MEHYHUBOCTbY, «ApomMopdo3bI»,
«Mmmoanantanuny, «O0mas aereHepanus», «JBwKymue cuiabsl dBoonun», «Kapra- cxema
mapuipyra nyremectsus Y. Jlapsunay, «bopeba 3a cymectBoBaHue», «lIpucnoco6ieHHOCTh
opranu3MoBy, «I" eorpaduueckoe BU1000pa3oBaHHe», « IKOJOTHUECKOE BU000pa30BaHUE).

Ob6opynoBaHue: KOJUIEKIIMS HACEKOMBIX C Pa3IUYHBIMU TUIIAMHU OKPACKU, HAOOP TII0JI0B
U ceMsH, Koyuiekiusi «[IpuMepsl 3amUTHBIX MPHUCIIOCOONCHUI Y JKMBOTHBIX», MOIETh
«OCHOBHbIE HamlpaBJIEHUS 3BOJIOLUNY», 00BEMHas Mozaenb «CTpoeHue TOJOBHOTO MO3ra
MIO3BOHOYHBIX).

buoreorpaduyeckas kapra mupa, KojuleKuus «DopMbl COXPaHHOCTH HCKOMAeMbIX
’KMBOTHBIX M pacTeHHi», Mojens anmukanusa «llepekpect xpoMocomy, BlIaXXKHbIE IpenapaThl
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«Pa3BuTne Hacekomoro», «Pa3BuTue mATymkm», MuUKpompenapar «Jlpozoduna» (HOpMAa,
MyTaluu (GOPMbI KPbUIbEB U OKPACKH TEJa).

JIaGopaTopHbIe U MTPAKTUIECKHE PAOOTHI:

Jlaboparopnas padota Ne 1. «CpaBHeHue BUAOB 10 MOPPOJIOTUUECKOMY KPUTEPHUIO».

Jlaboparopuass pabora Ne 2. «OmnmcaHue NPUCTIOCOOIECHHOCTH OpraHu3Ma U e€
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHME U pa3BUTHE )KU3HU HA 3eMJIE.

JloHayuyHble NPEACTABIECHUS O 3apOXkKACHUM KU3HU. HayuHble runore3pl BOSHUKHOBEHHMS
KU3HU Ha 3emiie: a0MOreHe3 W IMaHchepMus. XUMHUYecKas 3BONOUMA. AOHMOTCHHBIN CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIIBHOE  IOATBEPKICHUE
XUMHUYECKOW 3BorOIMKU. HauanpHble Tanel Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MeOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKH U HX
sBOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButue xu3Hum Ha 3emsie 1mo 3pam U nepuogam. Karapxeil. Apxelickas u
nporepo3oiickast 9pel. [laneos3oiickas spa u €€ NEPHOIbI: KEMOPHICKUN, OpPIOBUKCKHUH,
CUJIypUNCKUH, I€BOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3o3o0iickas 3pa 1 €€ Iepuoabl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

KaitHo3oiickasgs spa M €€ mnepuolbl: MaJCOT€HOBBIM, HEOI€HOBBIH, AHTPOIOTE€HOBBIM.
XapakTepucTuka KJIMMaTa M TIEeO0JOTrM4ecKuX ImpoueccoB. (OCHOBHBIE ATambl 3BOJIOLUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuid U >KUBOTHBIX. [losiBneHwme,
paciBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak oTpakeHue 3BONoUUA. OCHOBHBIE CUCTEMATUUYECKUE
TPYIIIIBI OPTaHU3MOB.

OBOJIIOLIMS  YeNlOBEKAa. AHTpPONOJIOTHs Kak Hayka. PasBurue mnpencrtaBieHud o
IIPOUCXOXKIECHNUN YesoBeKka. MeToibl u3yueHus anTpornorene3a. CXxoacTBa U pa3inyusl 4eJoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBuwxymue cuibl  (pakTopbl) aHTpomnoreHe3a. HacnencrBeHHas HW3MEHUYUMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIecTBeHHBIN 00pa3 )KU3HM, U3TOTOBJIEHUE OPYAHM Tpyna, MbILIIECHHE,
peub.

OCHOBHBIE CTaJUM U BETBHU SBOJIIOIMM YEJIOBEKA: aBCTPAJIONMUTEKH, UEIOBEK yMEINbIH,
Yenosek mnpsmoxoxasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymHbld. Haxonku
HCKOIIaeMBbIX OCTAaTKOB, BPEMs CYILECTBOBAaHUS, 00JacTh pacnpoCTpaHeHUsi, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

YenoBeueckne pacsl. OCHOBHbIE OOJIBIIME pachl: eBpolieouHast (eBpa3uiickas), HErpo-
aBcTpajioujiHas  (9KBaTOpUaAJbHAsA), MOHIOJOMJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
OPUCHOCOOJICHHOCTH TMPEACTAaBUTENEeH UeloBEYEeCKUX pac K YCIOBUSAM CYIIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JleMoHcTpanuu:

[Toptpetsr: @. Penu, JI. ITactep, A.U. Onapun, C. Muiep, I'. FOpu, Y. JapBus.

Tabnuue! u cxemsl: «Bo3HukHoBeHHe COTHEYHOM CUCTEMBD», «Pa3BUTHE OpraHUYECKOro
mupay», «PacturenpHas kieTka», <«OKuBoTHas kieTkay,«lIpokapuoTnueckas  KJIeTKay,
«CoBpeMeHHasi CUCTeMa OpraHmdyeckoro mMupay», «CpaBHEHHE aHATOMHYECKHMX YepT CTPOCHHS
YeJ0BEeKa U 4eloBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJeOHTOJIOIMYECKHX HaXO0J0K
MPEKOB COBPEMEHHOIO0 4YeloBeKay», «J/IpeBHeilmme moam», «J/lpeBHue moan», «llepBbie
COBpPEMEHHBIE JTI0N», «UenoBeueckre pach».

O6opynoBanne: Mymspku  «lIpoucxoxnenne denmoBeka» (OIOCTBI  aBCTpaAIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKNA WIK M300pakKeHHs KaMEHHBIX OpYyIuit
MEepPBOOBITHOTO YeNIOBEeKa (KaMHHU-YOIIEphl, pyousia, ckpebiia), reoXpoHOJIOTHYECKass Ta0JnIla,
KoJuteKIus «DOopMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHHI.

JlaGopaTopHbIe ¥ MPaKTUIECKHE PAOOTHI:

[TpakTuyeckas padota Ne 1. «/3yyeHrne HCKOMAEMbIX OCTaTKOB PACTCHUN U KUBOTHBIX B
KOJUICKIIUAX».
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DKCKypcHsi «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHbIA WIIN
KpaeBeIUECKUI MY3€il).

Tewma 3. Opranu3mMbl ¥ OKpyXkaromias cpeaa.

OKkosloruss Kak Hayka. 3ajadd W pasfesibl dKOJOTMM. MeToabl 3KOJIOTHYEeCKHUX
UCCIJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUS ~ OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3JyIIHAas,  IOYBEHHas,
BHYTPHOPTaHU3MEHHASI.

Okonornyeckue (axropel. Kinaccuduxanus skonornyeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. J[eCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  GakTopbl: CBET, TeMIeparypa, BilaxHOCTb. doromneproausm.
[TpucnocoOieHus OpraHu3MoB K JEHCTBHIO aONOTHYECKHX (haKTOPOB. bruoiornyeckmue puTMel.

buornueckne dakropel. Buapl OnOoTHYECKMX  B3aUMOJCHCTBHN: KOHKYpEHLUS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomepamus, MyTyajau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAINU3M, HEHTpanu3M. 3HaueHHe OHMOTUYECKHUX
B3aWMOJICHCTBHIA JJIsl CYIIECTBOBAHUSI OPraHM3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU nonyasiuuu. OCHOBHBIE IOKa3aTeNld MOIMYJISLMU:
YHCJICHHOCTh, IUIOTHOCTh, POKIAEMOCTh, CMEpPTHOCTb, WPUPOCT, MHTpanus. JuHamuka
YHUCICHHOCTU MONYJISLMU U €€ PEryIIsIus.

JeMoHcTpanuu:

[Toptpetsl: A. I'ymOonpar, K.®@. Pynse, O. I'ekkens.

Tabnuis! u cxemsl: kaprta «IIpupogHsie 30Hb1 3eminy, «Cpesibl 0OUTaHUS

opranuzMoB»,  «®oronepuogusm»,  «llomymsamuu»,  «3aKOHOMEPHOCTH  pOCTa
YHCIICHHOCTH MO HHPY30pUn-TYhenbki», «llumessie memmy.

JIaGopaTopHble U paKTUYECKUEe paboThI:

JlaboparopHast pabora Ne 3. «Mopdonorudeckne 0COOCHHOCTH PACcTCHUU W3 Pa3HBIX
MecT OOUTaHUAY.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

ITpakTruyeckas pabora Ne 5. «ITocuéT MIOTHOCTH MOMYJISIIMKA Pa3HBIX BUAOB PACTEHUI».

Tema 4. CooO1iecTBa ¥ 3KOJIOTHYECKHE CUCTEMBI.

CoobmiecTBO  OopraHu3mMoB -  OuoneHo3. CTpykTypbl  OMOIlEHO3a:  BHIOBaf,
IPOCTPAHCTBEHHAs, Tpopuueckas (nmuiiesasi). Bunpi-nomunantsl. CBs3u B OMOLIEHO3E.

Okonorndyeckue cuctembl (3kocucteMsl). ITonatue 00 skocucremMe U OHOreoneHo3e.
OyHKIIMOHATBHBIE KOMIIOHEHTHI AJKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIyIEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUU B 3Kocucteme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeaM 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOpPEryJiaLus, pa3Butue. CyKieccus.

[TpuponHble 3KOCHUCTEMBI. DKOCHCTEMBI 03€p M peK. ODKOCHCTEMa XBOMHOTO WU
HIMPOKOJINCTBEHHOTO JIeca.

AHTpPONOT€HHBIE IKOCUCTEMBI. ATposKocHcTeMBbl. YpOoskocucTeMbl. buonornueckoe u
XO03s5ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak paktop ycToWunBOCTH dKOCUCTEM. CoXpaHEeHHE OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenne B.U. Bepnanckoro o Ouocdepe. I'panuibl, coctaB U CTpyKTypa OHochepsl.
Xusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OHoc(epbl Kak II100aJbHONW 3KOCHUCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopothsl BemiecTB U OMOT€OXMMHYECKHE IMKJIBI 3JIEMEHTOB (yIriiepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoeuecTBo B 6rocdepe 3eminn. AHTPONIOTeHHbIE H3MEHEHHsI B Orocdepe.

['oGanbpHBIC SKOJTOTUYECKHUE TPOOIEMEI.
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CocymecTBoBaHue TpUpoAbl W dYenoBedecTBa. CoxpaHeHue OMOpa3HOOOpasusi Kak
OCHOBa ycroiuuBoctu Ouocepsl. OCHOBa PALMOHAIBHOTO YIPABJIEHUS MPUPOIHBIMU
pecypcamu ¥ UX UCTONb30BaHue. JlOCTIKEHHsI OMOIOTUN M OXpaHa IPUPOIBI.

JleMoHcTpanuu:

IToprpetsr: A.Jl. Tencnu, B.H. Cykaués, B.I1. Bepuanckuii.

Tabnuue! u cxemsl: «[Inmessle nenu», «buoneHos: coctaB U cTpykTypay, «IIpupoaHsie
coobmiectBay, «llemn mnuraHusy, «IKoJOrHMuUecKas mnupamuaa», «buocdepa u YemoBex»,
«DJKOCUCTEMa IIUPOKOJUCTBEHHOro Jiecay, «ODKOCHCTeMa XBOHHOro ijeca», «buoueHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxkHeilime MCTOUYHUKM 3arpsA3HEHUs] BO3/yXa M TPYHTOBBIX Bon», «llouBa - BaxHeMmias
cocraistronas ouocheps», «PakTopsl Aerpagannuu nouBy, «I[lapHukoBsiit 3G e, «DakTopbl
PaMOaKTUBHOIO 3arps3HeHus ouocdepnl», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenue
XKHU3HH B Onocdepe», «O30HOBBIN dKkpaH Ouocheps», «KpyroBopor yriepona B OGuocheper,
«KpyroBopot a3ota B mpupoae».

ObopynoBanue: Mojenb-anmiukanusa — «TunuyHble  OMOLEHO3BI»,  repOapuit
«PacturenbHble  coobmiectBa»,  Koulekuuu — «buonenos», «Bpenutenu — BaxkHEWIIMX
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», TrepOapuM U KOJUIEKIUMU PACTEeHUH M  KUBOTHBIX,
IOPUHAAISKAIINE K pa3HbIM 3KOJOIMUYECKUM IpyInaM oxHoro Buja, Kpacnas kaura Poccuiickoit
@enepany, U300paKEHUsI OXpaHSIEMbIX BHJIOB pacTeHUW U KUBOTHbIX. I[lnaHupyemble
pe3yJbTaThl OCBOCHHUS NMPOrpPpamMMbl 10 0M0J10ruM (0a30BbIii YPOBEHb) HA YPOBHE CpPeIHEro
0011ero 00pa3oBaHusl.

Cormacho OI'OC COO ycraHaBnuBarlOTCs TpeOOBaHUS K pe3ylbTaTaM OCBOCHMS
00yJarIUMHUCS TIPOTPaMM CPEAHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEIMETHBIM U
IPEIMETHBIM.

B cTpyKType JMYHOCTHBIX DPE3YJIbTAaTOB OCBOCHMs mpeamera «buosiorus» BblAENIECHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHME OOy4YalOIIMMUCS  POCCUHCKOW  IpakJaHCKON
UJCHTUYHOCTU - TOTOBHOCTHM K CaMOpPa3BUTHIO, CaMOCTOSITEIbHOCTH U CaMOOIIPEAEIEHHUIO,
HaJIM4Me MOTHMBALMU K OOyYeHHUIO0 OHMOJIOIWH, IleNieHANpaBlIeHHOE pPa3BUTHE BHYTPEHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATULUN pa3BUTHUS
OMOJIOTHYECKOT0 3HAaHUS, TOTOBHOCTb M CIIOCOOHOCTh OOy4aromuxcs pPyKOBOICTBOBAThbCA B
CBOEM  JIEATETBbHOCTH  IIEHHOCTHOCMBICIOBBIMM  YCTAHOBKaMH, HPHUCYIIMMHU  CHCTEME
Ouonornyeckoro oOpa30BaHMs, HaJIM4YUE SKOJOIMYECKOrO MPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pE3yJabTaThl OCBOEHUS IpeaMeTa «buonorus» AOCTUTarTCs B €IUHCTBE
y4eOHOW M BOCIIUTATENbHON JEATEIbHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUHCKHMU
COLIMOKYJIbTYPHBIMH, HUCTOPUYECKUMHU U JYXOBHO- HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPUHATBIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu MOBEAEHUS M CIIOCOOCTBYIOT IpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIUTaHUS U CaMOPa3BUTH, Pa3BUTHsI BHYTPEHHEW MO3MLIMM JIMYHOCTH, NATPUOTH3MA,
YBa)XEHUSI K 3aKOHY U IPaBOIMOPSIKY, YEJIOBEKY TpyJa U CTapuieMy IOKOJIEHHIO, B3aUMHOIO
yBaKEHUs, OEpEeKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HACJA€IUI0 M TPaJulsIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEN Cpele.

JInuHOCTHBIE Pe3yIbTaThl OCBOEHUS yueOHOTro npeaMeTa «bruosorus» A0IKHbBI OTpaXKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYHYaIOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEU
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHMCKOTO  OOIIECTBa,
paclIMpeHHe KU3HEHHOTO OIbITa U ONbITa AESTENbHOCTH B IPOILIECCE PeaTu3aliid OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATENBHOMN A€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOTO BOCITUTAHUSL:

e CchOPMHUPOBAHHOCTh TPAKTAHCKOM TMO3MLUMH  oOydaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00IIeCTBa;

® OCO3HAaHHE CBOUX KOHCTUTYIMOHHBIX TNIpaB M OOS3aHHOCTEH, YBa)KEHHUE 3aKOHAa U
IIPABOIIOPAIKA;




2)

3)

5)
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TOTOBHOCTh K COBMECTHOM TBOPYECKOH AEATENbHOCTU NMPHU CO3AAHUU YUEOHBIX MPOEKTOB,
pemieHMH  y4eOHBIX W TO3HABATEIbHBIX  3aJad, BBIIOJHEHHH  OHMOJIOTHYECKHUX
JKCIIEPUMEHTOB;

CIOCOOHOCTH OMPEEIIATH COOCTBEHHYIO TO3HUIIMIO IO OTHOIICHHIO K SBICHHUSIM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

YMEHME YUUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMO/IEHCTBUS
JrO/Ie C pa3HbIMU YOEXKACHUSAMH, KYJIbTYPHBIMHU LIEGHHOCTSIMU U COLIUAJIBHBIM IIOJIOKEHHUEM;
FOTOBHOCTb K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOIO BBINOJIHEHMSI Y4EOHBIX,
[IO3HABATEIIBHBIX M MCCIIEOBATEIbCKUX 3a1a4, YBa)KUTEIBHOE OTHOLICHHME K MHEHHIO
ONIIOHEHTOB IHpU OOCYKIACHHUU CIOPHBIX BOIPOCOB OMOJIOIMYECKOIO COJEpKaHMS;
TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

aTPUOTHUYECKOIO BOCIIUTAHHUSA:

c(OpPMUPOBAHHOCTh POCCUUCKON Tpa)kTaHCKON WMICHTHYHOCTHU, NMATPUOTHU3MA, YBKCHUS K
CBOEMY HApOAyY, YyBCTBA OTBETCTBEHHOCTH Iiepes] POIMHOM, TOpIoCTH 3a CBOM Kpail, CBOXO
PonuHy, cBOHN A3BIK U KYyJbTYpYy, IPOLUIOE M HACTOALIEE MHOTOHALMOHAJIBHOIO Hapozaa
Poccuu;

LIEHHOCTHOE OTHOILIEHUE K IIPUPOJHOMY HACJIEIUIO U MaMITHUKAM IIPUPOJBI, TOCTHKEHUAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ] POCCUNCKUX YUEHBIX B CTAHOBJIEHUE U pa3BUTHE OUOJIOTUH,
NOHMMaHHWE 3HAYEeHHUs OWOJIOTUM B TO3HAHWHM 3aKOHOB IMPHUPOJBI, B JKU3HU YEIOBEKA M
COBPEMEHHOI'0 00LIEeCTBA;

uaeiHass yOexnEHHOCTb, TOTOBHOCTh K clyXeHuto OTedyecTBY U €ro 3alluTe,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHHUS:

OCO3HAaHHME  JYXOBHBIX  IIEHHOCTEH  POCCHICKOrO  Hapoma;  c(hopMHPOBaHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEJEHHS; CIIOCOOHOCTh OLIEHMBATh CUTYAIUIO U
IIPUHUMATH OCO3HAHHBIE PEIICHNUS,

OpPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJaJa B IOCTPOEHHE YCTOWYMBOIO OyIyIIero; OTBETCTBEHHOE
OTHOLLIEHHE K CBOMM pPOJMTEISAM, CO3JaHHUI0 CEMBH HAa OCHOBE OCO3HAHHOIO MPHUHATHUS
LIEHHOCTEN CEMENHOM )KM3HU B COOTBETCTBUU C TPAIULIHUIMHU HapoaoB Poccuu;
ACTETUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOI'O U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIIEHHUI;

MIOHMMAHHE YMOLIMOHAJIBHOTO BO3AECUCTBHS JKUBOU NPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQXECHHMIO B pa3HbIX BHIAX MCKYCCTBA, CTPEMIIEHUE MPOSBIIATH
KauecTBa TBOPUYECKOMN JINYHOCTH;

(bu3NYECKOro BOCIIUTAHUS:

NOHMMaHME M peaju3alys 30pOBOro M Oe30macHoro obpasza >KU3HU (30POBOE MUTAHMUE,
COOJIIOJIEHHE THMTMEHMYECKHX NpPaBWI U HOpPM, COaaHCUPOBAHHBIA DPEXHUM 3aHATUH U
OTHbIXa, peryispHas ¢GU3UYECKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO |
KOMIIETEHTHOT'O OTHOIIEHUS] K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 370POBBIO;
MOHMMAHWE LIEHHOCTH TMpaBWi HWHAMBUAYAJIbHOTO U  KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIIUX 300POBBIO U JKU3HU JIFOACH;

OCO3HAHME IOCIEACTBUI M HENpUATHE BPEIHBIX MPHUBBIYEK (YIMOTPEOICHUS aJIKOTOJI,
HapKOTHUKOB, KYpEHHUS);

TPYAOBOI'O BOCIIMTAHHUSA:

TOTOBHOCTD K TPYAY, OCO3HaHKE [IEHHOCTH MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTMYECKOW M COLMAIBHOM HAIIPaBICHHOCTH,
CIOCOOHOCTh MHHUIMHMPOBATH, IUJIAHUPOBATh U CAMOCTOSITEJIBHO BBIIOJHATH —TaKylO
JESTEIIbHOCTD;
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UHTEpEC K Pa3IMYHBIM cdepam NpoPecCHOHATHHON AEATENbHOCTH, YMEHUE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oynymiedl mpodeccun W peanu3oBBIBATH COOCTBEHHBIC KU3HECHHBIC
IUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO M caMOOOpa30BaHUIO Ha TMPOTSIKEHUU BCei
YKU3HU;

9KOJIOTUYECKOTO0 BOCIIUTAHUS:

HKOJIOTHYECKH 1I€JeCO00pa3HOe OTHOLICHHE K MPHUPOJE KaK MCTOYHUKY XKU3HH Ha 3emIe,
OCHOBE €€ CYILIECTBOBAHUS;

IIOBBIIIEHUE YPOBHSI SKOJIOTMYECKOH KyNbTyphl: MPUOOPETEHUE ONbITa IIAHUPOBAHMS
IIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUI JIs1 OKpY’Karolen

cpenpl;

OCO3HaHME TJI00AJBHOIO XapakTepa HKOJOTMYECKUX HpoOjeM M IyTed HX pelleHHs;
CIOCOOHOCTh MCIIOJIb30BaTh MPUOOpETaeMble MPU U3YYECHUHM OMOJIOTUMU 3HAHUA U YMEHMS
IIPU peLIeHUU Ipo0JieM, CBSI3aHHBIX C PallMOHAIBHBIM NIPUPOAOII0JIb30BAHNEM (COOIII0IEHNE
IpaBUJI MOBEJCHUS B IPUPOJE, HAIIPABJICHHBIX Ha COXPAHEHUE PABHOBECHS B SKOCHCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUATHE JAEHCTBHM, MPHUHOCIIIUX BpeA OKpYXKarolled HIpUpPOJHOM cpene,
yMeHue IIPOTHO3UPOBATh HeOJ1aronpusTHoIe HKOJIOTUYECKUE MOCTIEICTBUS
IIPEANPUHUMAEMBIX JEHUCTBUN U IPENOTBpALIATh UX;

HAJIMYME PA3BUTOIO HKOJOTMUYECKOTO MBILIUICHUS, SKOJIOTHYECKOM KYJIbTYpPbI, OIBITa
NEeSITeIbHOCTH HKOJIOTUYECKOM HaNpaBICHHOCTH, YMEHHs pPYKOBOJCTBOBAaTbCSI HMHU B
[I03HABATEJIbHON, KOMMYHUKAaTUBHON M COIIMAIIbHOM MPaKTUKE, TOTOBHOCTH K y4YacTHIO B
HPAaKTUYECKOH J1eATEIbHOCTH 3KOJIOTHYECKON HAIIPaBIEHHOCTH;

LIEHHOCTU HAyYHOI'O MTO3HAHUS:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIIECTBEHHOM NMpakTHKH, OCHOBAaHHOT'O HA JHaJiore KyJbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE A3BIKOBOM M YUTATEIBCKOM KYJIbTYpBl KaK CPEICTBA B3aUMOJEHCTBUSA
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE chenupuKd OHOJOTUM KaK HayKd, OCo3HaHHEe €€ poiau B (OPMUPOBAHUU
pallMOHATIBHOIO HAY4YHOTO MBILIUIEHHs, CO3JaHUU LEJIOCTHOTO TpEJCTaBIeHUs 00
OKpYXXalollleM MHpe Kak O €IWHCTBE MpPHUpOJbI, 4YeJIoBeKa M O0OIecTBa, B IO3HAHUU
IPUPOHBIX 3aKOHOMEPHOCTEH M PEeLICHUH POOJIeM COXpaHEHHsI TPUPOTHOTO PAaBHOBECHUS;
yOexAEHHOCTh B 3HAUMMOCTH OHMOJOTHH JUIsl COBPEMEHHON NMBWIM3ALMU: OOecredeHus
HOBOTO YpOBHSI pAa3BUTUS MEAMILMHBI, CO3JaHUS NEPCHEKTUBHBIX OHMOTEXHOJIOTHH,
CHOCOOHBIX pelaTh pecypcHbIe MPOOJIeMbl pa3BUTHUS UEIOBEUECTBA, TIOMCKA MyTel BBIXOJa
U3 TJIOOATBHBIX HSKOJOTHYECKHX MpodiieM M obecreyeHusl Mnepexoia K YCTOWYMBOMY
Pa3sBUTHIO, PAIMOHAILHOMY HCIIOJIb30BaHUIO MPUPOJHBIX PECYpcoB U (POPMUPOBAHUIO
HOBBIX CTaHJIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OHMOJOTMYECKMX 3HAHMM B LIEJSX MOBBIIEHUS OO0IIei
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH T'PAaMOTHOCTH KaK COCTaBHOM yacTu (yHKIHMOHAIHHOMN
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMoil pu U3ydyeHuu OUOJIOTHH;

NOHMMAHHUE CYIIHOCTH METOOB II03HAHHSA, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTh HCIIONIb30BaTh IOJydaeMble 3HAHUS IS aHajdu3a M OOBSACHEHMS SBIICHHMA
OKPY’KAoIIEero MUpa U MPOUCXOAAIIUX B HEM M3MEHEHUH, YMEHUE JielaTh 00OCHOBAaHHBIE
3aKJIIOYEHHUsS Ha OCHOBE HAy4yHBIX (DAKTOB M UMEIOIIUXCA JAHHBIX C LENIbI0 MOTYYEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HMCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS Ul  pEIIeHUs
npo0JeM B pealbHbBIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHME IICHHOCTH HAyYHOW AEATENbHOCTH, TOTOBHOCTh OCYIIECTBIISATH HMPOCKTHYIO U
UCCIIEI0BATEIbCKYIO JESITEIbHOCTh HHIUBHUIYaIbHO U B IPYIIIIE;
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® TOTOBHOCTb M CIHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M €aMOOOpa30BaHHUIO, K
AKTUBHOMY TIIOJIYY€HUIO HOBBIX 3HAHWH NO OHOJOTMH B COOTBETCTBHM C YXHU3HCHHBIMH
MOTPEOHOCTSIMHU.

B mpouecce AOCTHXKEHHSI JMYHOCTHBIX pE3yJIbTaTOB OCBOCHHS OOyYaroOIIMMHUCS
nporpaMMbl MO OHOJIOTUM Ha YpPOBHE CpeaHero oOlmiero oOpa3oBaHHs Yy OOydYaroIIUXCs
COBEPILEHCTBYETCS YMOLMOHAIBHBIN HHTEIUIEKT, IPEATNOIAralonui cOpMUPOBAaHHOCTD:
® CaMOCO3HAaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSHUE,

BUJICTh HaNpaBICHUS Pa3BUTUS COOCTBEHHOUM 3MOIMOHATIBLHON cephl, OBITH YBEPEHHBIM B
cebe;

® CaMOpEryJupOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh OTBETCTBEHHOCTD
3a CBOE IMOBEJCHHE, CIOCOOHOCTh aJalTUPOBATHCA K HMOLMOHAIBHBIM HM3MEHEHMSIM U
HPOSIBIATH THOKOCTB, OBITH OTKPBITBIM HOBOMY;

e BHYTPEHHEW MOTHBAllMM, BKIIIOYAIOLIEH CTpEeMJIEHHE K JOCTIKEHUIO ILIed U YCIexy,
ONTUMMU3M, UHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATH, HCXO/IS U3 CBOMX BO3MOKHOCTEH;

® DOMIATUH, BKIIOYAIOMICH CIOCOOHOCTh TMOHMUMATh AMOIMOHAIBHOE COCTOSIHHE MAPYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUHA KOMMYHHUKAIIUH, CIIOCOOHOCTh

® K COYYBCTBHUIO U CONEPEKUBAHUIO;

® COLMATBHBIX HABBIKOB, BKIIIOYAIONIMX CIIOCOOHOCTH BBICTPAMBATH OTHOIIEHHS C IPYTUMHU
JFOAbMU, 3a00THTHCS, IPOSBIIATH HHTEPEC U Pa3pemiaTh KOHMIUKTHI.

MeTtanpeamMeTHble pe3ynbTaThl OCBOCHHs y4eOHOro mpenMera «bHONOrHs» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHS OOYYArOIIUXCA  MEKIUCIUIUTMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
U cnenr(uKy METOAOB MO3HAHMS, HUCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBIIEHUE, TPOIECC, CHCTeMa, HAay4HbIM (akT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIENOBaHNe, HAONIONEeHNE, U3MEPEHUE, AKCIEPUMEHT M JPYTUX), YHHUBEpPCAIbHBIC
yueOHble JeiicTBUs (MO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), 00ecHeunBaroye
dbopmupoBanre (YHKIIMOHATBLHON TPAMOTHOCTH U COLMAIIBHOW KOMIIETEHITUU OO0YyYarOlIuXCs,
CHOCOOHOCTh o0yyJaromuxcs HCIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJlbHbIC y4YeOHBIE NEHCTBHSI B TIO3HABATEILHOW U
COLMAJIBHON MPAKTHUKE.

MertamnpeaMeTHbIe pe3yNIbTaThl OCBOSHHS MPOTPaMMBI CPETHEro 0o0Imero odpa3oBaHUs
JOJIKHBI OTPaXKaTh:

OgnazieHre YHUBEPCATBHBIMH y4€OHBIMU TTO3HABATEILHBIMA JCHCTBUSMHU:

0a30BbIe JJOrMYECKHE JeHCTBUSA:

CaMOCTOSITENTFHO (POPMYJIMPOBATh M AKTyaJIM3HpPOBATh TMPOOIEMY, paccMaTpuBaTh e¢
BCECTOPOHHE;

WCIOJB30BAaTh TPH OCBOSHUHM 3HAHWM MPHEMBI JIOTUYECKOTO MBIIUICHHS (aHAIN3a,
CHHTE3a, CpaBHEHHUS, KJIACCU(PHUKAIMM, OOOOIIEHHs), PpacKpbIBaThb CMBICHT OHOJIOIMYECKHX
TIOHATHUH (BBIIENATH MX XapaKTePHbBIE MPU3HAKH, YCTAHABINBATH CBSI3M C APYTUMH MTOHATHSIMH);

OTpeNIeNIATh LIENH JeATeNbHOCTH, 3a/1aBas IMapaMeTpbl W KPUTEPUH HUX JIOCTHUIKEHUS,
COOTHOCHTB PE3YJIbTaTHI ICATEIILHOCTH C IMOCTABICHHBIMH IIEIISIMHU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUS s OObSICHEHUS (aKTOB U SIBJICHUU KHUBOH
TIPUPOJIB;

CTPOUTBH JIOTUYECKHE PACCYXAEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, I10 aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W TPOTHUBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHHUSX, (OPMYITHPOBATH
BBIBOIbI M 3aKJIFOUCHMUS;

MPUMEHSTh CXEMHO-MOJICIBHBIE CPENICTBA JUISl TPEICTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAKXKe MPOTUBOPEUMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3pabarbiBaTh IUIAaH pEIIEHUS MpoOJeMbl C y4éTOM aHalIM3a HUMEIOIUXCs
MaTepuaIbHBIX U HEMaTEepUAJIbHBIX PECYpPCOB;
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BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTb, OICHWBATh COOTBETCTBUE PE3YJIHTATOB IIEIISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSIX pEATbHOrO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOT'O B3aMMO/JICICTBHS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX TPo0IeM;

0a30BbIe HCCIEA0BATEIbCKUE ICUCTBUSA:

BJIAJICTh HABBIKAMU y4eOHO-MCCIIE0BATEILCKONW M MPOEKTHON JEATEIIbHOCTH, HaBBIKAMU
paszpetieHusi mpobsem, 0071a1aTh CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY MOUCKY
METO/IOB PEICHUS MPAKTUUECKUX 3314, IPUMEHEHHUIO PA3ITUYHBIX METOJIOB MTO3HAHHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BHUJIbI ACSATENBHOCTH IO TOJYYEHUIO HOBOTO 3HAHHS, €ro
UHTEPIpEeTaln, NMPeoOpa30BaHUI0O U MPUMEHEHHUIO B YYEOHBIX CHUTYallUiX, B TOM YHUCIE TpPU
CO3IaHUH YYEOHBIX U COI[MANIbHBIX TPOEKTOB;

(dbopMHpOBATh HAYYHBIH TUI MBIIIJICHUS, BIaJTh HAYYHOH TEPMHUHOJIOTUEH, KITIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTHh U (POPMYJIMPOBATH COOCTBEHHBIE 3a7a4d B 0Opa30BATEIbHOU NEATEILHOCTH M
YKU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TIPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTYAJIIM3MPOBATh 3a7ady, BBIJBUTATh
TUNoTe3y €€ pelleHHs, HaxXOAuUTh apryMEHThl ISl JO0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3a1aBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHAJIM3UPOBATh TMOJNYYEHHbIE B XOAE pEUICHHs] 3aJauyd pe3ylbTaThl, KPUTUYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OIICHKY HOBBIM CHUTYallUSM, OLEHUBATh MPHUOOPETEHHBIM OIBIT, OCYIIECTBISAThH
IeJICHANPABJICHHBI TIOUCK TEpeHOca CPEACTB M CIIOCOOOB JEHCTBUSA B MPOQECCHOHATBHYIO
cpeny;

YMETh TEPEHOCHUTh 3HAaHUS B I[IO3HABATEIBHYI0 UM MPAKTUYECKyl0 oO0iactu
KHU3HEIEeATENbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX OO0JIACTEW; BBHIIBUTATH HOBBIC
Ujed, NpeayaraTh OpPUTMHAIBHBIE MOJAXOAbI M pEIIeHUs, CTaBUTh NpOoOJEeMbl M 3ahayH,
JIOTTYCKAIOIIUE allbTEPHATUBHBIE PEIICHNUS;

pabota ¢ uapopmaruei:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(OpManuu (TeKcTe y4yeOHOro mocoous,
HAYYHO-TIOMYJISIPHON JMTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax gaHHbIX, B VHTepHere), aHaNM3UpPOBaTh MH(OPMALMIO pa3IUYHBIX BHJIOB U (HOpM
NpeJCTaBICHUs, KpUTUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GbopMynpoBaTh 3alpochl UM MPUMEHATh pa3IMYHbIE METOAbl NpPU IOUCKE U O0TOOpe
6uonornyeckoit MHGopMaIK, HEOOXOIUMOM /7S BHITIOJTHEHUS YUeOHbBIX 3a/1a4;

MpHOOPETATh OMBIT MCIIOJIBF30BaHMs WHPOPMAIMOHHO-KOMMYHHUKATUBHBIX

TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY AaKTHMBHOTO MCIIOJIb30BaHUS PA3TUYHBIX
TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpPMY MpeACTaBIeHUS OUOIOTHYECKOM
uHpopManuu (cxembl, rpaduKu, TuarpaMMbl, TaOJIHUIIbI, PUCYHKH U APYroe);

WCIIOIh30BaTh HAYYHBIA S3bIK B KA4eCTBE CpPEICTBA MpU paboTe ¢ OMOJIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKue 3HAKU U CHUMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBhIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATIISAHOCTH;

BJIQJIETh HAaBBIKAMH pPACIO3HABAaHHWA W 3aIIUTHl WHPOPMANWH, HWHHOPMAITMOHHON
0€3011aCHOCTH JTUYHOCTH.

OrnazieHre YHUBEPCATBHBIMA KOMMYHUKATHBHBIMH JICHCTBUSMU:

o01ieHue:

OCYILIECTBIISITh KOMMYHHUKAIIMH BO BCeX cpepax »KU3HU, aKTUBHO Y4acTBOBAThH

B JMAJOre WM JTUCKYCCHH IO CYIIECTBY O0OCYXIaeMoil Tembl (yMEHHE 3a/aBaTh
BONPOCHI, BBICKA3bIBATh CYXJAECHHUS OTHOCHTEIHHO BBIMOJIHEHUS IIpe/yiaraeMoi 3ajauu,
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YUNUTBHIBaThb HMHTEPECHl M COINIACOBAHHOCTh IO3ULMN JPYT'MX YYaCTHUKOB JMalora WIn
JTIUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpPEACTBAa OOIICHUS, MOHMMATh 3HAUYEHUE COLMATBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYalUi, yMETh CMAryaTh KOHMIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJIeTh Pa3IMYHBIMM CIIOCOOAMHU OOLICHMSI UM B3aUMOJEHCTBUS, TIOHUMATh HaMEPEHUs
JPYTuX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOLICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

COBMECTHAs JESATENbHOCTD:

IIOHMMAaTh U MCII0Jb30BaTh IPEUMYIIECTBA KOMAaHAHON U MHIUBUIYAJIbHOW pabOThl IpU
peueHn OMOIOTUYECKO MPoOIIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCHCTBHH C Y4ETOM OOIIMX HWHTEPECOB M
BO3MO>KHOCTEM Ka)KJI0T0 4JI€HA KOJUIEKTHUBA;

NPUHUMATh LEJIM COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTb M KOOPJIMHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpenciiATh pOJUd € Y4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OLIEHUBATh KauyeCTBO CBOETO BKJIA/la U KAXJIOTO Y4aCTHHKA KOMaH/bl B OOIIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpesiaraTb HOBBIE IIPOEKTHI, OLICHUBATh MJEU C IO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILIECTBIATh IO3UTHBHOE CTPAaTETHYECKOE IIOBEACHHUE B Pa3JIMYHBIX CHUTYaLMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OBnazneHne yHUBEPCAIBHBIMU PETYISITUBHBIMU JEHCTBUAMMU:

1) camoopranuzanus:

UCMOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS Ul BBIABICHUS MNPOOJEM M UX pelleHus B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM IIeNIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLIECTBIISITh IMO3HABATEIbHYIO JESATENbHOCTh, BBISABISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBbIE 33/7a4M B 00pa30BaTEIbHON JEATENBHOCTH W
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIHO COCTAaBJISAITh [UIaH PELIEHUs TPOOJIEMBI C YUETOM UMEIOIINXCS PECYPCOB,
cOOCTBEHHBIX BO3MOKHOCTEW U MPEIIOUTEHHI; 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciuMpsATh paMKH y4eOHOro IpeaMeTa Ha OCHOBE JIMUHBIX IPENNOYTeHUH; Jaernarb
OCO3HAHHBII BBIOOpP, ApIryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO ILIMPOKOW OHPYIUIMH B Pa3HBIX
o0JacTsX 3HaHUM, MOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIM YPOBEHB;

CaMOKOHTPOJIb!

JlaBaTh OLIEHKY HOBBIM CHUTYallMsSM, BHOCHUTb KOPPEKTHBBI B JIE€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEJISM;

BJIa/IETh HaBbIKAMU MO3HABATENbHOM pedIeKCUU KaKk OCO3HAHMS COBEPIIAEMBIX JI€UCTBUN
U MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIIOIB30BaTh MPUEMBI pedieKcuu
JUTSL OLIEHKU CUTYaI[H, BHIOOpA BEPHOTO PEIICHMUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PEIICHUS N0 UX CHUKEHHIO; IPUHUMATh
MOTHBBI U ApIYMEHTBI JPYTHUX IIPH aHAJIA3€E PE3YJIBTaTOB AEATEIbHOCTH;

MPUHATHS ce0sl U APYTHX

IIPUHUMATH ce0s, TOHUMasi CBOM HEJOCTATKH U IOCTOMHCTBA,;
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IIPUHUMATh MOTHUBBI U apIYMEHThI IPYTUX IIPHU aHAINU3E PE3yNIbTaTOB AECATEIbHOCTH;

IIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OLIMOKY;

pa3BUBaATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH APYroro 4eJIOBEKa.

IIpenmetHble pe3ynbraThl 0cBoeHUs npopammbl COO no Ouosoruu Ha 0a30BOM ypOBHE
BKJTIIOYAIOT crienuduyeckue ams yaeOHoro npeamera «bruomorus»

Hay4Hble 3HAHUSA, YMEHHMS M CHOCOObI JEHCTBUH IO OCBOCHMIO, MHTEPIPETALUU U
IpeoOpa3oBaHUI0 3HAHUM, BUJBI JEATEIBHOCTH 110 MOJYyYEHUIO HOBOTO 3HAHMSI U MIPUMEHEHMIO
3HAaHUM B PA3JIMYHBIX YYEOHBIX CUTYalUsX, @ TaKXKe B pPEalbHbIX JKU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C Oumojoruel. B mporpamme npenMeTHbIe pe3yabTaThl MPEACTABICHHBI MO T0JlaM
00yJeHUsI.

[IpenMeTrHble pe3ynbTaThl OCBOEHUs yueOHoro mnpenmera «buonorus» B 10 kiBcce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUK O MECTE M POJM OMOJOTHMHM B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAYYHOTO MHPOBO33PEHUS, O BKIIa/Ie POCCHICKUX U 3apyOe)KHBIX yUEHBIX- OMOJIOTOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIs PeLICHUs AKU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEPKaHUE OMOJOTMYECKMX TEPMUHOB U NOHATUMN: KU3Hb, KIIETKA,
opraHusM, Merabonu3sM (0OOMEH BEIECTB M  IpEeBpalleHUe DSHEPruu), TIoMeocTa3’
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIIPOU3BEICHUE
(penpoyKuus), HaCIeCTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHE Hu3JaraTb OHMOJIOTMYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAsd,
HEHTpajbHas J0TMa MOJIEKYJsIpHO#l Ouonoruu), 3akoHsl (I. Mennens, T. Moprana, H.U.
BaBunosa) u ydeHus (0 meHTpax MHOTO0Opa3Hs U MPOUCXOKICHUS KYJIbTypHBIX pactenuid H.M.
BaBuiosa), onpenensts rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAaMH HAYYHOI'O NO3HAHUS B OMOJOrMM: HAOJIIOJEHUE U ONMCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIECHUH, OpraHu3alMs M MPOBEJCHUE OHUOIOTHYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXAY HCCIIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyY€HHBIX DPE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOpUH U 3aKOHOB, YMEHUE JIeJIaTh BbIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE NTPU3HAKH BUPYCOB, KJIETOK NPOKApPUOT U DYKAPHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHA BEIIECTB U
IpEeBpallEeHHs] SHEPTUHU B KJIETKE, (POTOCHHTE3A, TNIACTHYECKOTO

U DHEPreTMYeckoro oOMEHa, XEMOCHMHTEe3a, MHUTO03a, Meio3a, OIIOJOTBOPEHMUS,
Pa3sMHOXKEHUs, MHUBHIyaJIbHOT'O Pa3BUTHUS OpraHu3Ma (OHTOreHe3);

YMEHHE MPUMEHSTH MOJIyY€HHbIE 3HAHUS JUIsl O0BSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUH, /IS IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1IE€JIbI0 00ecTIedeHus
0€30MacCHOCTH CBOEr0 3JI0POBbS M 3J0POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIOJIEHUs HOpM
IPaMOTHOTO TOBEJECHHUsI B OKpYXaolleil NpUpOIHON cpeae, MOHMMaHHEe HEO0OXOIMMOCTH
MCIIOJIb30BaHUsl JOCTHKEHUH COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH NJIs palrOHAIbHOTO
IPUPOIONIOIB30BaAHUS;

YMEHHUE pelIaTh »JIEMEHTAapHble TIeHETHYEeCKHE 3aJaud Ha MOHO- U JAUrHOpHIHOE
CKpeIlMBaHME, CIEIUIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPELUBAHUS
JUIsl TIpE/ICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH Ja0OpaTOpHbIE U MpaKkTUYecKue paboThl, cOOI0IATh MpaBuia Mpu
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000y I0BaHUEM;

YMEHHE KPUTHUYECKH OIEHHBAThb U HHTEPIPETUPOBATh MH(GOPMALHIO OHOJIOTHYECKOIO
COJIepKaHUs, BKIIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHWUA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOM MH(pOpMalNK, HAy4YHO-TIONYJISPHbIE MaTEepHUasIbl), ITUYECKUE ACTIEKTHl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

yMEHHE CO037aBaTh COOCTBEHHBIC TIMCBMEHHBIE M YCTHBIE CcOO0OImeHus, 00001Ias
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.
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[IpenMeTrHbie pe3ynbTaThl OCBOCHUS yueOHoro mpenmera «buonorusi» B 11 kiacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE W POJNU OMOJOTMM B CHCTEME HAyYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHHS, O BKJIA/I€ POCCUUCKUX U 3apYOEKHBIX YUEHBIX - OMOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh COACp)KaHUE OWOJOTHYECKUX TEPMHHOB U TIOHSATHHA: BHI,
nonyJsus,  TreHOGOHJ,  DBONIONUA,  ABWXKYyImME  CWiIbl  ((akTOpbl)  SBOJIOLHH,
IpUCIOCOOJICHHOCTh OPraHW3MOB, BHJI000pa30BaHUE, SKOJIOTHYECKHE (DAKTOpPBI, HKOCHCTEMA,
OPOJYUEHThl, KOHCYMEHTBI, pEeAYLUEHTbl, IeNH MHTAaHUSA, JKOJIOTUYECKas MUPaMUJIa,
OuoreorieHo3, ouocdepa;

yMEeHHE Wu3Jarath Ouojornyeckue Teopuu (dBomrounoHHass Tteopuss Y. JlapBuHa,
CHUHTETUYECKAsl TEOPHUsI HIBOJIIOIIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apo/ibiiieBoro cxojcrea K.M.
bapa, uepenoBaHusa rnaBHBIX HampaBieHu W myteil sBomonuu A.H. CeBepiioBa, yd4eHUsS O
ounocepe B.M. Bepuaackoro), onpeaensTs TPaHUIBI UX IPUMEHIUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHE BIIAJCTh METOJaMU HAy4YHOTO MO3HAHMS B OWOJIOTHH: HAOIIOJCHUE U OMHCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3anus M HpPOBEJCHHE OHOJIOrH4ECKOro
SKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITMYMHAMU, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX IOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU TMOJYYCHHBIX PE3yNIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKH CTPOEHHUS OHOJIOIMYECKHX OOBEKTOB:
BUJIOB, TOMYISALUNA, MPOIYLIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTE€OIICHO30B M IKOCHCTEM,
0COOEGHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BUJI000pa30BaHus, MPHUCIIOCOOICHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (AaKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MMOTOKA YHEPIHH B 3KOCUCTEMAX, aHTPOIIOI'€HHBIX U3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpPOTa BEHIECTB W OHMOr€OXMMHYECKUX IIHUKIOB B
ouocdepe;

yYMEHHE TPUMEHSTh MONyYeHHbIC 3HAHUS AJIs1 OOBSICHEHHUSI OMOJOTUYECKUX MPOIECCOB U
SIBJICHHH, JIJIs1 TPUHATHUS MMPAKTUUECKUX PEIICHUH B TOBCEHEBHOMN KU3HHU C 1IEIIbIO 00ECTIeUeHU s
0€30IIaCHOCTH CBOETO 37I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIOJIEeH, COOMIONEHUST HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
WCIIOJIb30BaHUs JOCTHKEHUI COBPEMEHHOM ouonoruu JUTSt palMOHAIBHOTO
MPUPOIONOIB30BaAHUS;

YMEHHE peliaTh dJIeMEHTapHbIE OMOJOTHYECKHE 3a7aud, COCTABIATH CXEMBI MEepeHOca
BEIIECTB U SHEPTUU B dKOcHUcTeMax (LN MUTaHus:);

YMEHHE BBITIONHSATH JIa0opaTOpHbIE U MPAKTUYECKUE pabOThI, COOII0aTh MpaBuiIa

pu paboTe ¢ y4eOHBIM U TaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATh WH(GOPMAILUIO OHOJIOTHYECKOTO
CoOJlep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpelCTBa
MaccoBoi WH(MOpMAILMK, HAYYHO-TIOMYJSIPHBIE MaTepHallbl), paccMaTpuBaTh ToOaIbHBIC
HKOJIOTHUECKUE MPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbBIE€ IHCBMEHHbIE M YCTHBIE COOOLIEHHs, 00001mas
OMOJOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.

TeMaTnuyeckoe MJIIAHMPOBAHUE

10 xknacc

Ne Tewma ypoka KonnuecTso yacos DneKTpoHHBIE HH(POBBIE
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/o Bcero ||Kontponbasi|| [Ipaktudeck || 0Opa3zoBaTesbHbIE pECYPCHI
e paboTel || me paboThI
1 ||buonorus B cucteme HayK 1 bubmmorexa [IOK
https://m.eds00.ru/863e612
2
https://m.edso00.ru/863e632a
2 |[MeTonabl IO3HAHUS KHBOM 1 0.5 bubmunoreka IIOK
npupojbl. [IpakTudeckas pabora https://m.eds00.ru/863e612
Ne 1 «Mcrionb30BaHMe pa3TAIHBIX 2
METOJIOB TIPH U3Y4ECHHN
OMOIOTHYECKUX OOBEKTOBY»
3 ||buosiorMYecKUE CUCTEMBI, 1 bubnuroreka [IOK
MPOLIECCHI M UX U3YYCHHE https://m.eds00.ru/863e656
4
4 | XuMHYECKHH COCTaB KJICTKH. 1 bubnmoreka IJOK
Boa u MuHepasbHbIE COJTH https://m.edso00.ru/863e674e
5 |benku. CocraB u cTrpoeHue 1 bubmmorexa [IOK
0eKoB https://m.edso00.ru/863e6b7
2
6 |DepmeHTHI — OMOTOTHYECCKHE 1 0.5 Bbubmmorexa [JOK
KaTanu3atopbl. JlaboparopHas https://m.edso00.ru/863e6b7
padota Ne 2 «M3yuenue 2
KaTAIATUYECKON aKTUBHOCTH
(hepMeHTOB (Ha IpUMepe
aMMIJIa3bl WM KaTala3bl)»
7 ||[YrneBonsl. JInnuasl 1 Bbub6nuoreka IJOK
https://m.eds00.ru/863e687
0
8 |[HykneuHoBbie KuciotTel. ATD 1 bubnunoreka [IOK
https://m.edso0.ru/863e6d5¢
9 |[KonrposbHas padota Nel. 1 1
XUMHUYECKHUM COCTaB KIETKU.
10 ||HcTopust u METOABI U3yUCHHUS 1 bubmmoreka LIOK
knetku. Kierounas teopust https://m.edso00.ru/863e6e88
KieTka xak 1ie;ocTHas KuBast
cucremMa
11 ||Crpoenne 3yKapruOTHIECKON 1 0.5 bubmoreka [JOK
knetku. JlabopaTopHas padora Ne https://m.edso00.ru/863e6ff0
3 «M3yueHre CTPOEHUS KIIETOK https://m.edso0.ru/863e716¢
pacTEeHUIA, )KUBOTHBIX, TPUOOB U
OakTepuii Mo MUKPOCKOIIOM Ha
TOTOBBIX MHKPOIIpETapaTax v ux
OIIMCAaHUE»
12 ||O6MmeH BelecTB Wik META00IU3M 1 bubmuoreka IIOK

https://m.eds00.ru/863e766¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
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
https://m.edsoo.ru/863e766c
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Ne Tema ypoka KonnuecTBo yacos OneKTpOHHBIE HU(PPOBEHIE
T1/T1 o0pa3oBaTenbHBIE PeCypPCHI
Bcero || Kontponphsl|| [IpakTuueck
e paboTel || me paboThI

13 ||[®@orocunTe3. XeMOCHHTES 1 bu6nmoreka IJOK

https://m.eds00.ru/863e7c98

14 ||DHeprernueckuii 0OMEH 1 bubmmoreka [JOK

https://m.edsoo.ru/863e7aae

15 |PKu3sHEeHHBINA IIMKIT KIETKH. 1 0.5 bu6mmoreka IJOK
Henenwue kieTku. MUTO3. https://m.edsoo.ru/863e7dc4
JlabopaTopHas pabota Ne 3
«Habmrogenre MUTO3a B KIIETKaX
KOHYHKA KOpEeIlKa JTyKa Ha
TOTOBBIX MHKPOTIpENapaTax»

16 ||buocunte3 Oenka. Peakius 1 bubnuoreka IJOK
MaTPUYHOTO CHHTE3a https://m.eds00.ru/863e796e

17 ||Tpancnsiust — OunocuHTE3 OemKka 1 bubmmorexa [IOK

https://m.eds00.ru/863e796e

18 ||HexmeTounbie hOpMBI KUZHI — 1 bubmmorexa [IOK
BUPYCBHI https://m.edso00.ru/863e754

0

19 || ®opmbl pa3MHOKEHHS 1 bubmmoreka [JOK

OpraHu3MOB https://m.eds00.ru/863e81b
6
https://m.edso0.ru/863e831e

20 |[Meiio3 1 bubmuorexa LIOK

https://m.edsoo.ru/863e7fda

21 ||OGpa3oBanue U pa3BUTHE 1 0.5 bubnunoreka [IOK
ITOJIOBBIX KIJIETOK. https://m.edso0.ru/863e81b
WupuBupyansHoe pa3BuTHE 6
oprann3MoB. OTI0TOTBOPEHHE.

JlaGopatopHas padoTa Ne 4
«U3yueHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»

22 ||KontponbHas padoTa Ne2. 1 1 bubmoreka [JOK
JKusHenesTebHOCTh KIIETKH. https://m.edso0.ru/863e843
PasMHoOXeHHE ¥ HHIUBUTyaIbHOE 6
pa3BUTHE OPraHU3MOB

23 |l'eneTnka — Hayka o 1 bubmoreka [JOK
HACJIEACTBEHHOCTH U https://m.edso0.ru/863e86f2
W3MEHYHUBOCTH

24 |3aKOHOMEPHOCTH HACIICAOBaHUS 1 bubmuoreka LOK
MpHU3HAKOB. MOHOTHOPHIHOE https://m.eds00.ru/863e887
CKpEIMBaHUE 8



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
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Ne Tema ypoka KonnuecTBo yacos OneKTpOHHBIE HU(PPOBEHIE
T1/T1 o0pa3oBaTenbHBIE PeCypPCHI
Bcero || Kontponphsl|| [IpakTuueck
e paboTel || me paboThI

25 ||IuruOpumHOe CKpeIrBaHue. 1 bubmmoreka [JOK
3aKOH HE3aBUCHUMOTO https://m.edso0.ru/863e89%a4
HaCIleIOBaHMUs TIPU3HAKOB

26 ||CuemieHHOE HaclIeJOBaHUE 1 0.5 bubmuoreka LIOK
mpu3HakoB. JlaboparopHast https://m.edso0.ru/863e8c60
pabora Ne 5 «M3zyueHue
pE3yJIbTaTOB MOHOTHOPHIHOTO U
JUTHOPUTHOTO CKPEIUBAHUS Y
O30 UIIBI Ha TOTOBBIX
MUKpOMpenaparax»

27 |'enernka mona. HacnemoBanue 1 bubmuoreka IIOK
MPU3HAKOB, CIETUICHHBIX C ITOJIOM https://m.eds00.ru/863e8c60

28 ||U3MeHYHMBOCTb. 1 0.5 bubmunoreka LIOK
Henacnencreennas https://m.edsoo.ru/863e8efe
n3MeH4YUBOCTh. JlabopaTtopHas
pabota Ne 6. M3yuenue
MOaU(DUKAIIMOHHOH
HW3MEHYUBOCTH, IOCTPOCHUE
BapHAI[HOHHOTO PsiJia U
BAPUALIMOHHOM KPUBOW»

29 |[HacnemcrtBeHHas H3MEHYMBOCTD. 1 0.5 bu6nuoreka IJOK
JIaboparopHas paborta Ne 7. https://m.edso0.ru/863e8efe
«AHanu3 MyTaIyid y 1po30QHITEl
Ha TOTOBBIX MUKPOIIpEIapaTax»»

30 |eHeTnka JemoBeKa. 1 0,5 bubmmoreka IIOK
[MpakTdeckas pabora Ne2. https://m.eds00.ru/863e8d7
«CoCTaBJICHUE U aHATTN3 8
POJIOCIIOBHBIX YEJIOBEKaY

31 ||Pe3epBHblil ypok. O6001IEHHE 110 1
teme «HacnencTBeHHOCT U
W3MEHYUBOCTH OPTaHU3MOBY

32 ||Cenekius KaK HayKa U IpOIece 1 bubnuroreka [IOK

https://m.edso0.ru/863e921
4
33 |[MeToabl U TOCTHKEHUS CENEKIINU 1 0,5 bu6nmoreka IJOK

pacTeHUi U )KUBOTHBIX.
Oxckypenst Nel. «OCHOBHBIE
METO/TbI U JIOCTYDKEHUS CEICKITUH
paCTeHHI U )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIHIO,
IIEMEHHYIO hepMmy,
COPTOHUCITBITATENIbHBIA yU4aCTOK

https://m.eds00.ru/863e921
4



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

MynununansHoe O0roKkeTHOe 001eodpazoBarenbHoe yupexkaeane «Cpenuss mkosa No7»

Ne Tema ypoka KonnuecTBo yacos OneKTpOHHBIE HU(PPOBEHIE
00Opa3oBaTeIbHbIE PECYPCH

/11

Bcero || Kontponphsl|| [IpakTuueck
e paboTel || me paboThI

|

| HI/IJ‘II/I TETUTMYHOE X03AHUCTBO) “

34 |[broTexHOJIOT s KaK OTPacib 1 bubnunoreka [JOK
MIPOM3BOJICTBA https://m.eds00.ru/863e933
6
OBUIEE KOJIMYECTBO YACOB 34 2 5.

10 ITPOI'PAMME



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