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MOSICHUTEJIBHAS 3AITUCKA

[Tpu pa3paboTKe IpOTrpaMMBbI 10 OMOJIOTHH TEOPETHUYECKYIO OCHOBY JUISl ONPEACTICHHS ITOIX00B
K (hOPMUPOBAHMIO COJIEPKAHUS YUIEOHOTO mpenMeTa «BHOJIOTHs» COCTaBUIIM: KOHIETITyalbHbIE
nonoxenuss PI'OC COO o B3aUMOOOYCIOBJICHHOCTH IIeJieH, CoIepKaHHs, Ppe3yJbTaToB
oOyudeHusi 1 TpeOOBaHMUI K YPOBHIO MOJATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUSI 00 OOIIMX LEIsIX U
MPUHIIAIAX, XapaKTEepPU3YIOIIUX COBPEMEHHOE COCTOSIHME€ CHCTEMbl CpPEIHEro oOIero
oOpazoBanusi B Poccuiickoit @enepanuu, a Takke MOJOXKeHUS o creuuduxe Ouonoruu, eé
3HQYEHWU B TO3HAHUHM JKUBOW TNPHUPOABI M 00ECHEeUeHUH CYIIECTBOBAHMS YeJIOBEYECKOTIO
obmectBa. CorylacHO Ha3BaHHBIM IOJIOKEHHSIM, ONPEAETICHBI OCHOBHBIE (DYHKIIMU MPOrpPaMMBbI
1o OMOJIOTHH U €€ CTPYKTypa.

[Iporpamma no Guosioruu JaéT MpeacTaBiIeHUEe O LEesIX, 00 001el cTpareruu o0y4eHus,
BOCIIMTAHUA M Pa3BUTUS 0O0ydYaromMxcsi cpeacTBaMu ydeOHoro rmpenmera «buonorusy,
onpezensieT o0sA3aTeabHOE MPEAMETHOE COJEp’KaHUE, €ro CTPYKTYpYy, paclpelesieHue IIo
paszenaM U TeMaM, PEeKOMEHIYEeMYIO IMOCJIeN0BaTeNbHOCTh M3yYeHUs yueOHOro marepuana ¢
y4E€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€il, JIOTUKH 00pa30oBaTeNLHOrO Mpolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroIuXcsl.

B nmporpamme 1no OHOJOTMHM TakXe YYHUTHIBAIOTCS TpPeOOBaHMUA K IUIAHUPYEMbBIM
JMYHOCTHBIM, METANpeJIMETHBIM M TPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBaAHHU
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIBHOM EATENILHOCTH/YUeOHBIX AEHCTBUI 00yUaromuxcs 1mo
OCBOCHHIO COJICpKAHUSI OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme no 6uosnorun (10-11 kmaccel, 0a30BbIf YpOBEHb) peain30BaH MPHHIIUII
MPEeMCTBEHHOCTH B W3Y4YeHMHM Ouonoruu, Onaromaps dYeMmMy B Hell mpocMaTpuBaercs
HANpPaBIEHHOCTh Ha Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (POPMHUPOBAHHEM €CTECTBEHHO-HAYy4YHOTO
MHUPOBO33PEHUS, IIEHHOCTHBIX OpPHUEHTAIlMi  JIMYHOCTH, HKOJOTHYECKOTO  MBIIUICHHS,
NpeJCTaBICHUH O 3A0pPOBOM o0OO0pa3e KU3HU M OEpeXKHbIM OTHOLICHHEM K OKpYXKarolen
npuponHoii cpene. [losToMy Hapsay ¢ u3ydeHHEM OOIIEOMOIOTMYECKHX TEOPH, a TaKke
3HAHUH O CTPOCHUH JKUBBIX CUCTEM Pa3HOT0 PAaHTa M CYIHOCTH OCHOBHBIX MPOTEKAIONIIUX B HUX
MPOLIECCOB B MporpamMme Mo OWOJIOTMH YAENEeHO BHUMAaHHE HCIIOIB30BAHUIO MOTYyYEHHBIX
3HAHWH B TIOBCEHEBHOW JKU3HU ISl PEIICHUS TPUKIIAIHBIX 3a/1a4, B TOM YHUCIIE: TPOPUIAKTHKA
HACJIEICTBEHHBIX ~ 3a00NIeBaHUN  YelOBEKa, MEJUKO-TEHETHYECKOTO  KOHCYJIbTUPOBAHUS,
00OCHOBaHHSI SKOJIOTUYECKH 11e7IeCO00pa3HOT0 MOBEJACHHS B OKpYXKAroIlel MPUPOIHON cpele,
aHajM3a BIMSHUS XO3SHUCTBEHHOW [EATEIBHOCTH 4YEJIOBEKa Ha COCTOSIHUE MPUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHMA K MPUKIAJHOW HAINPaBICHHOCTH Y4eOHOTO
npeamera «bHONOTHS MPOJUKTOBAHO HEOOXOTUMOCTHIO OOECTieueHHs YCIOBUN UIS pEHICHUs
OJTHOHM M3 aKTyaJbHBIX 3a/1a4 IIKOJHFHOTO OMOJIOrHYecKOro o0pa3oBaHus, KOTOpask MpeArnoiaraet
dbopMupoBaHHEe Yy OOyYaroIIMUXCsl CIOCOOHOCTH aJalTHPOBAThCS K M3MEHEHHSIM JUHAMHYHO
pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHe cpeaHero oOiiero oOpa3oBaHMs 3aHUMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (QopMuUpoBaHUE y OOydalOUIUXCS TPEACTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacupsieT 1 0000IIaeT 3HaHUS O )KUBOM MPUpOJIEe, €€ OTIIMIUTENbHBIX IPU3HAKAX — YPOBHEBOU
OpraHu3allid M SBOJIIOLUUH, CO3MaéT YCIOBHMA JJIS: TO3HAHHUS 3aKOHOB KMBOM TPHPOJIBI,
dbopMupoBaHus (YHKIIMOHATHLHOW TPAMOTHOCTH, HABBIKOB 3JIOPOBOTO M Oe3omacHOro oOpasa
KHU3HH, YKOJIOTHYECKOTO MBIIIUICHUS], IEHHOCTHOTO OTHOIICHHUS K )KUBOM MPHUPOJIE M YETIOBEKY.

bonbmioe 3Hayenwe OwWoOTHS MMEET TakkKe [UIsl PEIIeHUS BOCHUTATEIbHBIX U
Pa3BUBAIOIIMX 3374 CPEIHETO O0IIero oOpa3oBaHus, cormanu3anuu odydaronmxcs. M3ydenne
ounonoruu obecrnieunBaeT yCIOBUS VIS (dbopMupoBaHUs HUHTEIJICKTYalbHBIX,



KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYJIBTYpBI, CIIOCOOCTBYET
MHTETpali OMOJIOTHYECKUX 3HAHUH C TMPEINCTABICHUSIMH W3 IPYTUX YYEOHBIX INPEIMETOB, B
9aCcTHOCTH, (PU3HUKH, XUMUHU U Teorpadun. HazBaHHBIE MONOXKEHUS O MpeIHa3HAUYCHHH YIeOHOTO
npeamera «buonorus» CocTaBWIM OCHOBY Ul OIpENENIEHHs MOJIXOAOB K OTOOpy H
CTPYKTYPUPOBAHUIO €T0 COJIePKaHusl, IPECTABICHHOTO B IpOrpaMMe M0 OMOJIOTHH.

OT10op conepxanus yuebHoro npeamera «buosiorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3ULUH KyJIBTYpOCOOOPa3HOTO MOAX0/Ja, B COOTBETCTBUM C KOTOPBIM OOyYaroIIuecs: AOJKHBI
OCBOMTb 3HAHUS M YMEHHMA, 3HAYUMBbIE Ui (pOpMUpPOBaHUS OOIIEH KyJIbTYpBhl, ONpeAesIone
aJIeKBaTHOE TIOBE/ICHUE YEJIOBEKa B OKpY’Kalolled NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MMOBCETHEBHOMN JKU3HHU W MPAKTUUECKOU JAesTenbHOCTH. Oco00e MECTO B 3TOM cHUCTEeMEe 3HAHUUN
3aHMMAlOT 3JIEMEHTHl COJIEpP’KaHUs, KOTOpbIE CIy’KaT OCHOBOM g (OpMHUpPOBaHUS
MPEJCTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpa U IIEHHOCTHBIX
OpPHUEHTALUAX JIMYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3alUU OMOJIOTHYEeCKOro 00pa3oBaHusl.

CTpyKTypHpOBaHUE COJepKaHus Yy4yeOHOro MaTepuaja B HporpaMMe IO OHOJIOTHU
OCYIIECTBJICHO € Y4ETOM HNPUOPUTETHOIO 3HAYCHMS 3HAHUH 00 OTIMYUTEIBHBIX OCOOCHHOCTSAX
KUBOM IIpUPOJBI, O €€ YPOBHEBOM OpraHM3allMd M 3BOJIOLUU. B COOTBETCTBUM C 3TUM B
CTpYKType yueOHoro npenmera «buonorus» BbIIeNeHbI CIEIyIOIUE COJEpKaTeIbHbIC JTUHUU:
«buonorus xak Hayka. MeTosbl Hay4HOro No3HaHUA», «KieTka kak Ouosornyeckas cucreMay,
«Opranusm Kak Ouosiornyeckas cuctema», «Cuctema U MHOrooOpa3ue OpraHMyecKkoro Mupay,
«OBOJIIOLIUSA KUBOU MPUPOABD, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTHY.

Lenp wm3ydyenuss ydyeGHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE — OBJIaJICHHE
00yYaroIMMHCS 3HAHUSMH O CTPYKTYpHO-(YHKIHMOHAJIBHON OpraHu3alliid >KHUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHNe YMEHHUH UCIONIb30BaTh ATU 3HAHUSA JUIS TPAMOTHBIX JIeHCTBUH B
OTHOLICHUU OOBEKTOB >KUBOM MPHUPOJIBI U PEIICHUS PAa3IMYHBIX KU3HEHHBIX POOIeM.

JlocTikeHne wLenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
o0ecrieunBaeTCs pelIeHueM CIeTyIOIINX 3a1au:

OCBOEHME OOY4YaIOIMMHUCS CHUCTEMbl 3HAHUM O OWOJIOTMYECKUX TEOPHUSIX, YUCHHSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTe3aX, MpaBWJIaxX, CIYy)KalllUX OCHOBOM Ui (OpMHPOBAHUSA
MPEJICTAaBICHUA O €CTeCTBEHHO-HAy4YHON KapTUHE MHpa, O METOJaX HAay4YHOrO TMO3HaHUS,
CTPOE€HUHM, MHOrooOpa3MH M OCOOEHHOCTSX KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHHM3aluy,
BBIJIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHUH;

¢dopmupoBaHue y OOy4aroIUMXcs IMO3HABATEIbHBIX, MHTEIUIEKTYAJIbHBIX W TBOPYECKUX
CIOCOOHOCTEH B Mpolecce aHadu3a JaHHBIX O MYTAX Pa3BUTHUSA B OMOJOIMH HAyYHBIX B3IJISJIOB,
uaeH U MOJX00B K U3yUEHHUIO KUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHU3alluy;

CTaHOBJIEHHE Yy OOydJarommuxcs oOmeld KyJIbTypbl, (YHKIMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHMH OOBACHATH M OLEHHMBATH SIBICHHS OKPYXKAIOIIEro MUpPA JKUBOW NMPHPOJBI Ha
OCHOBAHUH 3HAHUI U ONBITA, MOTYYEHHBIX PU U3yUYEHUU OUOJIOTHH;

¢dbopmupoBaHue y OOyYaroIUXCs YMEHMH MIUTIOCTPUPOBATh 3HAUEHUE OMOJIOTMYECKUX
3HaHUU B IPAaKTUYECKOW JAEATEIbHOCTU YEIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHX
TEXHOJIOTUH U arpoOHOTEXHOJIOT HiA;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOXKHOCTU TIO3HAHUS YEJIOBEKOM >KHMBOM MPHUPOIHI,
HE00X0UMOCTH OEpeKHOr0 OTHOLICHUS K HEH, COOMIOEHHS STUUECKUX HOPM TP MPOBEIEHUU
OMOJIOTUYECKUX HCCIIEIOBAHU;

OCO3HAHME LIEHHOCTU OMOJIOIMYECKMX 3HAHWH Ul MOBBIIIEHUS YPOBHS 3KOJIOTMYECKOM
KyJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



MPUMEHEHNE MPUOOPETEHHBIX 3HAHUN M YMEHUW B TOBCEJIHEBHOW >KWU3HU JJSl OLEHKU
MOCIICACTBHI CBOEH JIEATEIHHOCTH TIO0 OTHOIICHUIO K OKPYXKaloleH cpene, COOCTBEHHOMY
3I0pPOBBIO, 000CHOBAaHUE U COOITIOICHNE Mep TTPO(QUIAKTUKY 3a00JIEBaHUH.

B cucreme cpemgnero obmiero oopazoanusi «buosorusy, ndydaeMas Ha 6a30BOM ypOBHE,
SIBJSIETCSL 00S3aTENbHBIM YUEOHBIM MPEAMETOM, BXOMSIIUM B COCTaB MPEAMETHON o00yacTu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI».

Jlnig u3ydeHus OMoJoruu Ha 6a30BOM ypOBHE CpeJHEro o0Iiero o0pa3oBaHUS OTBOAMTCS
136 gacos: B 10 kmacce — 68 uvacoB (2 yaca B Henmento), B 11 kiacce — 68 yacoB (2 yaca B
HEJIEITIO)

COIEPKAHUE OBYYEHUSA
10 KJIACC
Tema 1. buosorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTUH C OOLIECTBEHHBIMHU, TEXHUYECKUMH U APYTUMU
€CTeCTBCHHBIMH HayKamu, Quiuocodueld, 3TUKOH, ICTETHKOM W mpaBoM. Ponb Ouomoruu B
(dbopMUPOBaHNUY COBPEMEHHOUM Hay4YHOU KapTUHBI Mupa. CuctemMa OMOIOTUYECKUX HaYK.

MeTopI IO3HAHHSI KUBOW IPUPOIBI (HAOIIOIEHNE, YKCIIEPUMEHT, OMTUCAHKEe, U3MEPEHHUE,
KIaccU(UKaIs, MOJICTUPOBAHKE, CTATHCTUYECKasi 00paboTKa JaHHBIX).

JdemoHcTpanuu:

IToprpersr: Y. Hapsun, I'. Mennens, H. K. Konpros, k. Yorcon u ®@. Kpuk.

Tabnuibl 1 cxembl: «MeTo bl TO3HAHUS KUBOW TIPUPOIBD».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Ipaktiueckast pabora Ne 1. «Vcmonbp3oBaHHE pa3iMYHBIX METOIOB MpPH H3YYEHUU
OMOJIOTUYECKHX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3AIUSA.

JKubie cuctembl (OMOCHCTEMBI) Kak mpeAaMeT u3yueHus Ouonoruu. OTIUYHE >KUBBIX
CUCTEM OT HEOPTAHUYECKOM MPUPOIBI.

CpoiicTBa OmocucTeM H WX pa3HOOOpa3we. YPOBHU OpraHU3alud  OHOCHCTEM:
MOJIEKYJIAPHBIA,  KJIETOYHBIM,  TKAaHEBbIM, OpPraHW3MEHHBIM,  MOMYJISIUOHHO-BUIOBOM,
9KOCUCTEMHBIH (OMOreo1eHOTHUECKHIT), OoChepHbIi.

JdemoHcTpanuu:

Tabmumpr 1 cxembl: «OCHOBHBIE TPU3HAKU KHU3HU», «YPOBHU OpraHM3aIlMH >KUBOU
MIPUPOBD.

O6opynoBanue: Moaens Monekybsl JJHK.

Tema 3. XumMHnuecKuii COCTaB M CTPOEHUE KJIETKH.

XUMUYECKMH  COCTaB  KJIETKA.  XHUMHUYECKHE  JJIEMEHTHI:  MAaKpOXJEMEHTHI,
MUKpO3JIeMeHThI. Bosia u MUHepanbHbIE BEIIeCTBA.

OYHKIIMM BOJBI M MHUHEPAIBHBIX BEIIECTB B KieTKe. [lommepkaHue OCMOTHYECKOTO
OasaHca.

benku. CocraB u cTpoeHHe 0eIKOB. AMHUHOKUCIOTHI — MOHOMEPHI OenkoB. HezameHnumbie
U 3aMEHUMbIE AMHHOKHCIOTHL. AMHMHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpBI OEIKOBOM
MOJIeKyJbl (TIepBUYHAs, BTOPWUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUUYECKUE
cBoiicTBa OenkoB. bronornueckne GyHKIINN OEITKOB.

depMeHTBI — OuWonoruveckue kKatanu3atopbl. CtpoeHune QepMeHTa: aKTUBHBIM IICHTD,
cyoctpatHass cnenuduunocts.  Kodepmentsl. Burtammupl.  OTiawuums  ¢GepMeHTOB  OT
HEOPTraHWYECKHUX KaTaJln3aTOPOB.



VYraeBobl: MOHOCaXapuasl (III0K03a, pubdo3a 1 J1e30KCHpub03a), AucaxapHsl (caxaposa,
JIAKTO3a) W TMOJIMCaxapuipl (KpaxMmall, TJIIMKOTeH, IeJUTioio3a). buomornyeckue (yHKIUA
YIJIEBO/IOB.

Jlumuper:  Tpurmunepunabl, dochomunuabl, crepounpl. [ 'uapodribHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue ¢ynkiun aunuaoB. CpaBHEHHE YTIIEBOJOB, OEIKOB U JUMHIOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxkneunoseie kucnorsl: [JHK u PHK. Hykneotnabsl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u Qynkuun JIHK. Crpoenne u ¢ynxnmu PHK. Buasr PHK. AT®: crpoenue u
byHKIHN.

[Muronorus — Hayka o kinerke. Kilerounas teopust — npuMmep B3aMMOJCHCTBHS UACH U
(akTOB B HAYYHOM MO3HAHUH. METOIbI U3y4EHUS KIETKH.

Krnerka kak menmoctHas xkuBas cucrema. OOmue NpU3HAKK KJIETOK: 3aMKHYTas Hapy»Has
MeMOpaHa, mosekyinbl JJHK kak renerndeckuii anmapar, cuctemMa cuHTe3a Oelka.

Tumel KIETOK: »yKapHOTHUYeCKass M IpokapuoTudeckas. OCOOEHHOCTH CTpPOEHUS
npokapuoTuyeckoi kiueTku. Knetounas crenka Oakrepuil. CTpoeHHE SyKapUOTHYECKOM KIIETKH.
OCHOBHbBIE OTJIMYHSI PACTUTENBHOMN, )KUBOTHOM 1 TPHOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAsh CTEHKA, INIMKOKAIUKC, UX (DYHKIHH.
[Tma3smatndeckass memOpana, e€ cBoiictBa W ¢QyHkmuu. lluromnazma u e€ opraHouIbl.
OnnomemOpanHble opranouab! kietku: JIIC, annapat ['onbaxku, nu3zocomsl. [loayaBToHOMHBIE
OpraHOMJbl KJIETKHA: MHUTOXOHIPHH, IUlacTuipl. [IpoucxoxkaeHne MHUTOXOHAPUN U IUIACTH.
Bunel nnactun. HememOpaHHble OpraHOUAbI KIETKU: PUOOCOMBI, KIIETOUHBIH LIEHTP, LIEHTPUOIIH,
pECHUYKH, KIyTUKH. DyHKIMY OPraHOUI0B KIETKU. BritoueHusl.

Snpo — perynsTopHblii 1IeHTp kieTku. CTpoeHue sapa: saepHas 000J04YKa, Kapuoriazma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdemoHcTpanuu:

[loprpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Illnelinen, P. Bupxos, [x. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsbl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B HEXKUBOW  MPUPOIEY,
«Pacnpenenenne XMuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmumpr u cxemsl: «llepuoguueckas Tabmua XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJB», «bruocunTes Genka», «CTpoenue Monekyinsl Oenka», «CtpoeHue gpepmeHnrtay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3ykapuoTHUECKON
KIeTkn», «CTpoeHHe MXUBOTHOM KIeTKu», «CTpoeHue pacTUTeNbHOM KieTKn», «CTpoeHue
IIPOKAPUOTUYECKOM KIETKN», « CTPOCHHE Apa KIETKN», « YTIEBOABD, «JIumuab.

O6opynoBaH#e: CBETOBOM MHUKPOCKOI, OOOpYAOBaHHE [JIsi MPOBEICHUS HAOIOACHHM,
U3MEPEHH, IKCIEPUMEHTOB, MUKPOIIpEnapaThl PaCTUTENbHBIX, KUBOTHBIX U OaKTepHUaIbHBIX
KJIETOK.

JlaGopaTopHble H NpaKTH4YecKue padoThbi:

Jlaboparopuast pabora Ne 1. «M3ydeHHne KaTanMTUYECKOW aKTUBHOCTH (hepMeHTOB (Ha
pUMepe aMHUJIa3bl I KaTaasbl)».

JlaGopatopnast pabora Ne 2. «/3ydeHuwe CTpoeHHUs KJIETOK pacTeHWH, XUBOTHBIX H
OakTepuii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENiapaTax U UX OMUCAHUE.

Tema 4. ZKusHeneATeJIbHOCTD KIETKH.



OOMeH BemiecTB, WIM MeTa0onu3M. AccuMuwisiusg (IJIacCTUYECKUH OOMEH) U
TUCCUMMIISALUS (3HEpreTndeckuii 0OMeH) — JIB€ CTOPOHBI €IMHOTO Mpoliecca MeTadoausma. Poib
3aKOHOB COXPaHEHHS BEUIECTB U SHEPTHH B TOHUMAaHUK METa0O0IM3Ma.

Tuner oOMeHa BemiecTB: aBTOTpOodHBIA U TeTepoTpodHbiii. Pons depMeHTOB B 0OMEHE
BELIECTB U MPEBPALLECHNUH SHEPTUHN B KIIETKE.

®orocunre3. CperoBas u TeMHOBas (a3pl (oTtocuHTe3a. Peakmun QoTocunTesa.
DddexTrBHOCTH poTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A IS KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenabl Ha (POTOCHHTE3 M CIIOCOOBI MOBBILICHHUS €r0 MPOAYKTUBHOCTH Y KyJIBTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTe3Upylonme Oakrepuu. 3HaYCHHE XEMOCHUHTE3a IS JKU3HU Ha
3emue.

OHepreTuueckuii oOMeH B  KieTke. PaciieruieHne — BEIIECTB,  BBIACIEHUE U
aKKyMYJINPOBAaHHE SHEPTUU B KIJIETKE. DTallbl S3HepreTnyeckoro ooMena. I nukonus. bpoxxenue u
ero Buabl. KucimoponHoe OKuCIE€HHE, WIM  KJIETOYHOE JbIXxaHHe. OKHCIUTENbHOE
¢bochopunupoBanue. DPpHEeKTHBHOCTH FIHEPTETHUECKOTO 0OMEHa.

Peakiun marpuyHoro cuHTe3a. ['eHernueckas wuHpopmarus u JHK. Peamuzamms
reHeTHYeCKol MH(popMaluu B KJeTKe. ['eHeTHYecKrii KoJ M ero CBOWCTBA. TpaHCKpUIIUS —
maTtpuunblii cunte3 PHK. Tpancnsanus — 6uocuntes 6enka. Dtansl TpaHcusauuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTE3e Oernka.

Heknerounsle ¢opmbl ku3HuM — Bupychl. HWcropus otkpeiTus BupycoB (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYycoB. bakrepnodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YeJIOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc nMMyHoaeduuTa yenoBeka

(BUY) - Bo3Oyaurtens CIIMJla. OOpaTHas TpaHCKpHIILUS, peBepTaza M HUHTErpasa.
ITpodunakTuka pacupocTpaHeHUs! BUPYCHBIX 3a00JI€BaHUil.
JdeMoHcTpanum:

IToptpetsr: H. K. Konsnos, /I. Y. UBanosckuii, K. A. Tumupsizes.

Tabmumer w cxemsl: «Tumel  muTanwms»y, «Metabomm3m»,  «MUTOXOHIPHS,
«OHepreTuueckuii 0OMen», «Xioporacty, «Dotocunte3», «Crpoenne [IHK», «Ctpoenue u
¢byHkuuoHupoBanue TeHa», «CuHTe3 Oenka», «l'eHermueckwit  kom», «Bupycem»,
«baktepuodarn», «Ctpoenue u xu3HeHHbIH 1wk Bupyca CIIWa, Oakxrepuodaray,
«Pemmukanus JTHK».

O6opynoBanue: moaenu-anmiukanuu «Ynsoenue JHK u tpanckpunuums», «buocunres
6enka», «CTpoeHue KIeTKI», Moaeb cTpykTypsl JTHK.

Tema S. PasMHOXKeHHEe U HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounsli 1UK1, WIM KU3HEHHBIM LUK kineTku. Wurtepdasa u muto3. [lpoueccsl,
npoTekaromue B uHTEpdaze. Permmmkamms — peakuus matpuynoro cuHtesa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH HA0Op — KapuOTHN. JIUIJIOWIHBIA W TaIIOWIHBIA XPOMOCOMHBIC
Habopbl. Xpomatusl. LluTonornueckre OCHOBBI Pa3MHOXKEHHS U MHIUBUIYaJIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne knetkn — muro3. Cragum Mmuroza. [Ipomeccel, MpouCXOAsdlIuMe Ha pas3HbIX
CTaUsAX MUTO3a. BHOJIOrMYeCKHl CMBICT MUTO3A.

[IporpamMmmupyemasi TuGesb KIETKH — aromnTo3.

@®opMbl  pa3MHOXKEHHS OpraHM3MOB: Oecroiioe # TMojioBoe. Buabl  Oecmonoro
pPa3sMHOKEHUS: JeNICHHe HAJBOE, MOYKOBAaHUE OIHO- M MHOTOKIJIETOYHBIX, CIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHMPOBAaHUE OPraHM3MOB, €r0 3HAYEHUE s
CEJIEKIINN.

[TonoBoe pa3MHOKEHHUE, €r0 OTIIMYHUS OT OECIONOTO.



Meiio3. Cranun Mmenosa. Ilponeccsl, nmpoucxoasmue Ha cragusx meiosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronorndecknii CMbIC U 3HAYEHUE MEN03a.

I'amerorenes — mporecc 00pa30BaHus MOJIOBBIX KJIETOK Yy KHUBOTHBIX. [los10BBIE *Kene3bl:
CEMEHHMKHM M simyHuKUA. OOpa3oBaHuE U Pa3BUTHE IMOJIOBBIX KJIETOK — TaMeT (crepMaTo30uf,
AHlIeKJIeTKa) — crepMaroreHes U oBoreHe3. (OCOOEHHOCTHM CTpOEHHs SHIEKIETOK U
cnepmato3onioB. OmnonorBopenue. [laprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHABHOE pa3BUTHE (IMOpPHUOTEHE3).
Ortanbkl 3MOPHOHAIBHOTO Pa3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TacTpyJIsIus,
opranoreses. [locTamMOpuoHanbHOe pa3BuTHE. THIBI TOCTIMOPUOHATIBHOTO Pa3BUTHA: MPSMOE,
HenpsiMoe (TMurHOYHOE). BrmsiHMe cpensl Ha pa3BUTHE OPTaHU3MOB, (PAKTOpPBI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIC YPOJICTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaNH
pa3BUTHS.

JdemoHcTpanuu:

Tabmup! 1 cxembl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «/[BOIHOE OIIOIOTBOPEHHE Y
LBETKOBBIX pacTeHUui», «BererarnBHOoe pa3MHOXKEHUE pacTeHui», «Jlenenue KieTku
Oaktepuity, «CTpoeHHE TMONOBLIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIETOUHBIN UKD,
«Permmukanua [JHK», «Murtosy, «Menos», «IIpsmoe u Henpsimoe pa3Buthe», «l'ameTorenes y
MJIEKOMUTAIOIIUX U YeNloBeKa», « OCHOBHbBIE CTaJUN OHTOTEHE3a.

O6opynoBaHue: MHKPOCKON, MuKporpenapaTsl «CriepMaTO30UIbl MIIEKOMUTAIOIIETOY,
«Sineknerka milekonurTaromero», «KapnoknHe3 B KJIETKax KOpemka JyKa», MarHUTHas
Moenb-anmaukanus «Jlenenue knetkny», moaens JIHK, mogens meTadazHoit XpoMOCOMBI.

JlaGopaTopHble U NpaKTH4YecKue padoThbi:

Jlaboparopnas padora Ne 3. «Habmoenue MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax.

Jlabopatopnass pabora Ne 4. «/3ydeHuwe CTpPOEHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieAcTBEHHOCTh U K3MEHYUBOCTH OPraHU3MOB.

[Ipenmer wu 3amaum reHeTMkW. Mcropusi pa3BuTHUs TeHETHKHA. Pojib LHUTOIOTMM U
SMOPHOJIOTUN B CTAHOBJICHUU T€HETHKHU. BKilag poccuiickux u 3apyOeKHbIX YUEHBIX B Pa3BUTHE
TreHeTUKH. MeToapl TEeHEeTHUKU (TUOPUIONOTUYECKUH, IUTOTCHETHUECKUN, MOJEKYISIpPHO-
reHeTudeckuit). OCHOBHbIE T€HETUYECKHUE TOHATHS. ['eHeTHUecKass CUMBOJIMKA, UCTIOIb3yeMas B
cXemax CKpelIMBaHHM.

3aKOHOMEPHOCTH  HACJENIOBaHUS  NPU3HAKOB, yCTaHOBJIeHHble [.  MeHaenewm.
MonorubpuaHoe cKkpemuBanue. 3aKoH €IMHO00pa3usi THOPUI0B MEPBOTO MokojeHus. [IpaBuino
JTOMUHHUPOBAaHUS. 3aKOH paclIeIUieHus Npu3HakoB. ['mmore3a umcToThl ramer. [lonHoe wu
HEMNOJIHOE JOMUHHUPOBAHHUE.

JlurubpuaHoe  CKpellMBaHHWE. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHHUS  MPU3HAKOB.
[{uToreHeTMUECKHEe OCHOBBI TUTHOPHUIHOTO CKpEIIMBAaHUA. AHaJIU3UPYIOLIEe CKPEIIUBAaHUE.
Vcnonp30BaHue aHATU3UPYIOLIETO CKPEIMBAHUS ISl OTPE/ICTICHUS TEHOTUIIA OCOOH.

CuenyieHHOe HaciezoBaHue mpu3HakoB. PabGora T. Moprana mo cCLEIUIEHHOMY
HacJleJoBaHMIO TeHoB. Hapyiienue cuenieHus reHoB B pe3yibTaTe KPOCCUHIOBEpA.

XpoMOCOMHasl TeOpHsl HACJIEICTBEHHOCTHU. | 'eHeTHUecKe KapThl.

I'enernka mosia. XpoMOCOMHOE OINpeaeTeHUE Moja. AYTOCOMBI M MOJOBBIE XPOMOCOMBI.
['omorameTHble W TreTeporamMeTHble OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.



N3menunBoCTh. BUIbl ”3BMEHUMBOCTHU: HEHACIIEICTBEHHAs U HacleACTBeHHas. Ponb cpebl
B HEHACIEJCTBEHHON W3MEHUYMBOCTHU. XapaKTEPUCTHUKA MOIU(PUKANMOHHON W3MEHUYHUBOCTH.
BapuannonHsiil psg u BapuanyvoHHas Kpusas. Hopma peaknuun npusnaka. KonnuecTBeHHbIE H
KaueCTBEHHbIE IPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIU(UKALIMOHHONW N3MEHYUBOCTH.

HacnencTBennas, win reHOTUNUYECKasi, N3MEHUYNBOCTh. KoMOMHATHBHAS M3MEHYUBOCTD.
Meiio3 u TMOIOBOM mpolecC — OCHOBAa KOMOMHATMBHOM W3MEHYMBOCTU. MyTalMoOHHas
u3MeHunBoCTh. Kiaccudukanus myTanuii: reHHbIE, XpOMOCOMHBIe, TreHOMHble. YactoTa u
MPUYUHBI MyTalii. MyTareHHbsle (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOM
nm3menunBocty H. . BaBuiosa.

BuesinepHas HacIeICTBEHHOCTh U U3BMEHUYUBOCTb.

I'enetuka wyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl TEHETUKH YEJIOBEKa:
TreHEATOTHYECKUH, OJNM3HEIOBBIA, IUTOTCHETUYECKHH, OWOXMMHYECKUH, MOJIEKYJISIPHO-
reHeTndeckuii. CoBpeMEHHOE Ompe/esiecHne TEeHOTHUIA: TOJIHOTCHOMHOE CEKBECHHUPOBAHHE,
TeHOTUIHPOBaHUE, B TOM uucie ¢ nomormibio [I1IP-ananuza. HacnenctBenHble 3a0oieBaHUS
YyeloBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocomHble Oone3rn. Comarnueckue © TeHepaTuBHble MyTalu. CTBOJIOBBIE KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, NUATHOCTUKU, MPOMUIAKTUKYA U JICYCHUS T€HETHUYECKHUX
Oose3Heil. MeauKo-TeHeTHYeCKOe KOHCYJIbTUPOBAaHUE. 3HAUYCHHUE MEIUIWHCKON TeHETHKH B
MPEIOTBPAIICHUH U JICUCHUN TCHETUIECKHIX 3a00JICBAaHUH YETIOBEKa.

JdemoncTpanuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuit, H. 1. BaBumnos.

Tabmuupl u cxembl: « MOHOTHOPHIHOE CKPEIIMBAHUE U €T0 IIUTOr€HETUYEeCcKask OCHOBAY,
«3aKOH pacHIeIUICHHs] M €ro IUTOTEHETUYECKass OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«urubpunnoe ckpemmBanue», «luTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUSY,
«Meiio3», «B3aumopeiicTBue ayuieNbHBIX TEHOBY», «l eHeTHYecKue KapThl PACTEHUHM, KUBOTHBIX
U 4YenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHUS, CIETUIEHHOTO C TIOJIOMY,
«KapuoTtunbl 4YenoBeka M JKUBOTHBIX», «Buasl wu3meHunBoCcTH», «MoaudukalmoHHas
M3MEeHYNBOCThY, «HacnenoBanue pesyc-dakropa», «['eHeTnka rpymnm kpoBw», «MyTalmoHHas
U3MEHUYHBOCTBY.

O6opynoBanue: Mojenu-anminkaun «MoHoruOpuaHoe ckpemmBanue», «HemnomaHoe
JOMUHUpPOBaHUE», «JlurubOpumHoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
MuKpornpenapar «Jlpo3oduna» (Hopma, MyTamuu GOpMbl KPBUIBEB M OKPACKU Tena), repdapuit
«I"'opox moceBHOI».

JlabopaTopHble M IpaKkTHYeCKUe padoThI:

Jlabopartopnas pa6ora Ne 5. «M3y4ueHue pe3ynbTaToB MOHOTHOPHIHOTO M JTUTHOPUIHOTO
CKpeNIMBaHus y AP030(HUIbI Ha TOTOBBIX MUKPOIIPETIapaTax.

JlaboparopHnas pabota Ne 6. «M3yyenne MoauuKaroOHHON U3MEHUYUBOCTH, MTOCTPOCHUE
BAPUALIMOHHOTO PsI/1a U BAPUALIMOHHON KPUBOIY.

JlaGopatopnass pabGora Ne 7. «AHanu3 wMyTamuid Yy Jpo30(QHIbl Ha TOTOBBIX
MHUKpOIpenaparaxy.

[IpaxTrueckast padota Ne 2. «CocTaBiieHHE U aHAJIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekunst opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenexkuus Kak HayKa U MpoIecC. 3apoxkKIAEHUE CENeKIUU U AoMecTukanusa. Yuenue H. U.
BaBuioBa 0 1mEeHTpax NPOUCXOXKIEHUS W MHOTooOpasus KyJIbTYypHBIX pacTeHui. LleHTpsl
MIPOMCXOKIECHHS TOMAITHUX )KMBOTHBIX. COpT, MOpOAa, IITAMM.



CoBpeMeHHbIE METOJbI CeJNeKIMU. MacCOBbI W MHAWBUAYAIbHBIH OTOOPHI B CENEKLIUU
pacTeHuil u kUBOTHBIX. OIleHKa 3KcTephepa. bIM3KOpoACTBEHHOE CKpEIMBAHUE — UHOPUJIMHT.
Uucrtas nunusa. CkpenuBaHue YHMCTBIX JuHWE. ['ereposuc, wiu rubpuaHas cuia.
HeponctBennoe ckpemuBanue — aytopuausr. OtnanéHHas ruOpuauzanmuss U e€ yCHeXu.
HckyccTBEHHBI MyTareHe3 W IMOJYyYEeHWE MOJUILIOUIO0B. JIOCTHIKEHHUSI CEJNEKUHMH PACTEHHI,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss kak oTpacib MNPOU3BOJACTBA. ['€HHAs WHXKEHepHs. OTalbl CO3JAHMS
pexomOunanTHoiM JIHK u Ttpancrenneix opranumszmoB. Kierounas wumxenepus. Kietounble
KyJbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHU. KiioHMpoBaHNE BBICOKONIPOYKTUBHBIX
CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. OKOJOTMYECKHEe M 3Tudeckue mnpodiaemsl. MO —
TeHETHYECKU MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpauuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmumpl u cxembl: Kapta «LIeHTpbI MPOMCXOXIAEHUS WU MHOTOOOPa3usl KYyJIbTYpPHBIX
pactenui», «llopoabl ToMamIHUX >KMBOTHBIX», «CopTa KyJbTypHBIX pacTeHUi», «OTnanéHHas
ruOpuamzanus», «Paboter akamemuka M. @. HWeanoBay, «[lomumnoumus», «OOBEKTHI
ouotexHonoruny, «Kierounsle KylbTyphl M KJIOHMpOBaHUE», «KOHCTpyHpoBaHuEe U HepeHOC
T€HOB, XPOMOCOMY.

O6opynoBaHue: MyJSDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM H KyJIBTYPHBIX COPTOB
pactenui, repbapuii « CelbCKOX03SICTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Okckypceusi «OCHOBHBIE METOJBI U OCTHKEHHS CENEeKIMH PACTeHUH M >KMBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIN YYacTOK, B TEIJIMYHOE
X03AHUCTBO, JIAOOPATOPUIO arpOYHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHSA TTPOTPAMMBI 110 BHUOJIOTMA HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHU A

Cormacao ®I'OC COO, ycraHaBIWMBalOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
00yJaronMMHUCs IPOTpaMM CPEHETO OOIIero 00pa3oBaHUs: JUYHOCTHBIM, METAPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType TUYHOCTHBIX pe3yJbTaTOB OCBOCHHS Npenmera «buosiorus» BbIeNeHbI
CIICIYIOIIAE COCTABISIONIME: OCO3HAHWE OOYYAIOIUMUCS  POCCHUCKON  TpakIaHCKOM
WJEHTUYHOCTH — TOTOBHOCTHM K CAMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEIEIEHUIO,
HaJU4he MOTHBAlMM K OOYYCHHUIO OWOJOTHUH, IICJIICHAMPABICHHOE pa3BUTHE BHYTPEHHHUX
yOexaeHni TMYHOCTH Ha OCHOBE KJIFOYEBBIX IEHHOCTEH U MCTOPUYECKUX TPATUIMI Pa3BUTHS
OMOJIOTHYECKOTO 3HAHMs, TOTOBHOCTh M CIOCOOHOCTh OOYYAlOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JICSATENIbBHOCTH  IIEHHOCTHO-CMBICJIOBBIMM  YCTAaHOBKAMH, MPUCYIIUMH  CHUCTEME
OMOJIOTHYECKOTO O00pa3oBaHUsl, HAIMYUE OKOJOTMUYECKOTO IMPABOCO3HAHUS, CIOCOOHOCTH
CTaBUTH LIETTU U CTPOUTH KU3HECHHBIEC TIJIAHBI.

JlngHOCTHBIE pe3yibTaThl OCBOCHHS TMpeaMeTa «bHOJNOrus» JOCTUTaloTCs B €IMHCTBE
y4eOHOM M BOCIHTATEIBHON AEATEIHHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMU
COIMOKYJIbTYPHBIMU, HCTOPUICCKUMU U JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, TIPUHSITHIMUA B
oOmiecTBe MpaBUjaMH UM HOPMaMHU TMOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS,



CaMOBOCIIUTaHUS M CaMOPA3BUTHUA, PA3BUTHSA BHYTPEHHEW MO3ULIMU JIMYHOCTH, MAaTPUOTHU3MA,
YBXEHHUS K 3aKOHY M TPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
yBaXEHHUsA, OEpeXHOro  OTHOWICHHS K  KYJbTYpHOMY  HACJIEIUI0 W  TPAAUIHUAM
MHOTOHAIIMOHAJILHOTO Hapojaa Pocculickoit denepanuu, NpUupoe U OKPYyKarollen cpene.

JlngHOCTHBIE Pe3yNbTaThl OCBOCHHS YUeOHOTO mpeaMeTa « bHoorusy TOJDKHBI OTpaXaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIUXCs PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEeH JTUYHOCTH, CHUCTEMON IICHHOCTHBIX OpHEHTAlluii, TMO3UTUBHBIX BHYTPEHHHUX
yOKICHHIA, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHIICKOTO  OOIIecTBa,
pacuIMpeHHne >KM3HEHHOTO ONBITa U OIbITa ACSITENIbHOCTH B MPOLECCE pealn3allid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHOM NEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOT0 BOCIIUTAHMS

c(OPMUPOBAHHOCTh TIPAXKAAHCKOW TMO3UIMH  00ydYarolmerocs Kak aKTHBHOIO U
OTBETCTBEHHOTO YJIeHa POCCUNCKOro OOIIeCTBa;

OCO3HAaHUE CBOUX KOHCTHUTYLHMOHHBIX TMpaB U O0S3aHHOCTEW, YBa)KEHHE 3aKOHA U
MIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOUW TBOPUYECKOU NEATEIBHOCTH MPH CO3JAHUH Y4EOHBIX IMPOCKTOB,
pelIeHnr yueOHbBIX U TO3HABATENIbHBIX 33124, BHITIOJTHEHUH OMOIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEAENATh COOCTBEHHYIO TMO3HUIMI0 TIO0 OTHOIIEHHUIO K SBJICHUSIM
COBPEMEHHOM JKU3HU U OOBSCHATH €€;

yMEHHE yYWUThIBaTh B CBOMX JEWCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COIIMAILHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B TIPOIECCE COBMECTHOTO BBHITIOJHEHHS Yy4eOHBIX,
MO3HABATENIbHBIX M UCCJIEIOBATENbCKUX 3a/lay, YBAXKUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIMOHEHTOB MPH 00CYkKICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTH K TYMaHUTApPHOU U BOJOHTEPCKOMN NEATETHHOCTH,

2) N1aTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TpayKIaHCKON UACHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApOJAY, YyBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TOpAOCTM 3a CBOW Kpai, CBOIO
Ponuny, cBOM SI3BIK U KyJIBTYPY, MPOILIOE U HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHHE K MPHUPOJHOMY HACIEOUI0 M MaMATHUKaM MPUPOJIBI,
JNOCTHXKEeHUSIM Poccun B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPYIE;

CIIOCOOHOCTh OIEHMBATh BKJAQJ POCCUUCKUX YYEHBIX B CTAHOBJICHHWE U Pa3BHUTHE
OWMOJIOTHH, TOHNMAHHS 3HAYCHUST OMOJIOTHH B TIO3HAHUW 3aKOHOB TIPHPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOI0 00IIeCTBA;

uzeiHas yoexx 1IEHHOCTh, TOTOBHOCTH K CIIYKeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX [IEHHOCTEH POCCUIICKOTO HApo/a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYyAyLIETro;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM pOAMTENSM, CO3/JaHHI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO TIPUHSTHUS EHHOCTEH CEMEHHOW KMU3HU B COOTBETCTBUHU C TPATUIIUSIMH HApPOJIOB
Poccum;



4) 3cTeTHYECKOr0 BOCTIUTAHMS

ACTETHYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIMICCTBCHHBIX OTHOIICHHIA,

IMOHUMAaHNE YMOLMOHAIBHOI'O BO3ACMCTBUS HKUBOK NPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHHE MPOSBISITH
KaueCcTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (GOPMHUPOBAHUS  KYJBTYPbI 310POBbSl U
IMOIMOHAIBHOTO 0JIArONOJIYYHS:

MOHMMAaHUE U peau3alus 3J0pOBOro U 6e30macHoro oopasa »u3HU (3A0pPOBOE MHUTAHUE,
COOJTFOICHHE TUTHCHHYECKUX TMPABWI M HOPM, COATAHCUPOBAHHBIA PEKUM 3aHITHA M OT/IBIXA,
perymsipHasi (uU3MYECKash AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOILIEHUSI K COOCTBEHHOMY (DU3HUECKOMY U NICUXUYECKOMY 3/10pPOBBIO;

MOHUMAHWE I[IEHHOCTH TIPaBWJ WHIWUBUIYAIBHOTO ¥ KOJUJIEKTMBHOTO OE€301acHOTO
MOBEJICHUS B CUTyallUsIX, YTPOXKAOIINX 30OPOBbIO U )KU3HU JIOEH;

OCO3HAaHUE TOCTEACTBUNA U HEMPUSTUA BPEIHBIX MPUBBIYEK (YHMOTPEOJICHHUS aJKOroJs,
HapKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYyly, OCO3HaHHE IIEHHOCTH MAaCTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTH K aKTUBHOM JCSATEIBHOCTUA TEXHOJIOTMUECKOW U COIMAIbHOM HAMPaBICHHOCTH,
CHOCOOHOCTh ~ MHHUIIMHMPOBATh, IUIAHUPOBATH W CaMOCTOSITENIBHO  BBIMIOJHATH — TaKyro
NeSITETHHOCTD;

UHTEpeC K pa3nuyHbIM cdepaMm mpodeccrnoHanbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BHIOODP OyayIiei mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHbBIC TIIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpPa30BAHUIO HA MPOTSHKEHUH BCeU
KU3HU;

7) IKOJIOTrMYEeCKOr0 BOCITUTAHMSI:

IKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHHE K NPUPOJIe KaK UCTOYHUKY JKU3HHU Ha 3eMIie,
OCHOBE €€ CYIIIECTBOBAHHS;

MOBBIIICHHE YPOBHS JKOJOTHMUYECKOW KYJIBTYphl: TPUOOPETCHHE ONBITA TIJIAHUPOBAHHS
MOCTYTIKOB M OLIEHKU UX BO3MOKHBIX TOCIEACTBUMN JUIsI OKPYKAIOLIEH Cpebl;

OCO3HaHUE TI00aTbHOT0 XapaKTepa SKOJOTHUYECKUX MPOoOieM U MyTeil UX peleHus;

CIOCOOHOCTH HCIIONB30BaTh MPUOOpPETaeMble MPU U3YYCHUU OMOJOTUU 3HAHUS M YMEHUS
IPH PEIICHUU TPOOJTEM, CBSI3aHHBIX C PAIMOHAIBHBIM TPUPOJONOIB30BAaHUEM (COOTIOACHHE
MpaBUJI TOBEACHUSI B MPHUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHCTEMaAX,
OXpaHy BUOB, SKOCUCTEM, Onocdepsi);

AKTUBHOE HENPUATHE JEUCTBUNA, MPUHOCAIIUX BPEJ OKpPYKAIOUIEH MPUPOIHOU Cpeje,
YMEHHE MPOTHO3UPOBATh HEOJATONMPHUATHBIE AKOJOTHYECKUE TOCIEACTBUS MPEATPUHUMAEMBIX
JEWCTBUM U NPEIOTBPAILATD UX;

HaJU4Me pPa3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJbTYpbl, OIbITa
NESATEIbHOCTH  HKOJOTMYECKON  HANpaBJIEHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCS HMHU B
MO3HABATEJIbHOM, KOMMYHMKAaTHUBHOW W COLMAJIbHON MpaKTUKE, TOTOBHOCTU K YYacTHUIO B
MPAKTUYECKOU ESITETBHOCTH SKOJOrMYECKOW HAIIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HayKd © OOIICCTBEHHOW TPAKTUKH, OCHOBAHHOTO Ha JHAJOTe€ KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIHTYPHOM MUDE;



COBEpPILECHCTBOBAHME A3BIKOBON M YUTATEIBCKON KYJIBTYPhI KaK CpPeJICTBA B3aUMOCHCTBUS
MEXy JTIFOIbMU ¥ TTO3HAHUS MHPA;

MOHMMaHue crenu(UuKu OHONOTHM KaK HAyKH, OCO3HaHMA €€ poiid B (OPMHPOBAHUHU
palMOHAIFHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUHU LIEIOCTHOTO MPEACTAaBICHUS 00 OKPY’KaIOIIeM
MHUpe KaK O eIWHCTBE WPHUPOJIBI, 4YelIOBeKa W oOmecTBa, B TO3HAHWU NPUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHHH POOIJIEeM COXPaHEHUsI TPUPOJAHOTO PAaBHOBECHS;

yOeXXKIEHHOCTh B 3HAUMMOCTH OMOJOTHH JIsi COBPEMEHHOM IMBMIIM3AIMH: 00ECTICUCHUS
HOBOTO YPOBHSI Pa3BUTHs MEIMIIMHBI, CO3[JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHble Ipo0aeMbl pa3BUTHsI YEIOBEUECTBA, OUCKA IMyTeH BbIXOJa U3 II00aIbHBIX
HKOJIOTHYECKUX TPOOIIeM U oOecrieueH s iepexo/ia K yCTOWIMBOMY Pa3BUTHIO, PAlMOHATBHOMY
MCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB )KHU3HHU;

3aMHTEPECOBAHHOCTH B MOJYYEHHH OMOJIOTHYECKHX 3HAHUM B LENAX MOBBIIEHHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, KaK COCTABHOW 4YacTH (DYHKIIMOHAIEHOU
IPaMOTHOCTH 00yJaromuxcsi, (GOpMHUPYEMOil TPU U3yIEHUH OHOJIOTHH;

MOHMMaHHE CYIIHOCTH METO/OB TIIO3HAHUS, HCIIOJIB3yEeMBIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BaTh IMOJyyaeMble 3HAHMS s aHalIW3a M OOBSICHEHHs SBJICHUMN
OKpY’KalOIIero MHpa M MPOMUCXOSAIMX B HEM HM3MEHEHUH, yMEHHUe JaeiaTb 0OOCHOBaHHbBIE
3aKIIIOYCHUSI HAa OCHOBE HAYYHBIX (DAKTOB M HWMEIOMIMXCS HAHHBIX C IENBI0 TIOJTyYeHUS
JTOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIB30BaTh OWOJOTMYECKHE 3HAHUS JUIS PELICHUS
po0JIeM B peabHBIX KU3HCHHBIX CHTYaIUsX;

OCO3HaHHE IIEHHOCTH HAay4YHOH AEATeNbHOCTH, TOTOBHOCTh OCYIIECTBIISTH MPOEKTHYIO H
MCCIIEI0BATEIIbCKYIO IESTEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HENPEPhIBHOMY OOpa30BaHHIO M €aMOOOpa30BaHHUIO, K
aKTUBHOMY TIIOJIy4€HUIO HOBBIX 3HAaHMHA 1O OHOJOTUM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIbTATbI

MertanpeaqMeTHbie pe3yJabTaThl OCBOCHHUS y4deOHOro mpeamera «bBHOJOTHS» BKIIFOYAIOT:
3HAUUMbIe i1 (OPMHUPOBAaHUS MHPOBO33PEHHUS  OOYYAIONIMXCS  MEXIAUCIUILTHHAPHBIE
(MeXIIpeMeTHbIE) OOIeHayYHbIE TOHSATHS, OTPaXKAIOIINE IIETIOCTHOCTh HAyYHOH KapTHHBI MHpa
U crienu(uKy METO/IOB ITO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SHEPIHs,
SBJICHUE, MpOIecC, CHUCTeMa, HAay4HBIA (DaKT, MPUHIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaONIoeHNe, U3MEpEHUE, SKCHEPUMEHT U JIPYTHX), YHUBEpCalIbHbIC
yaeOHble JieiicTBUs (TIO3HABATeNbHBIE, KOMMYHUKATUBHBIC, PErYJIATUBHBIC), 00ECIeUnBaIOINe
(dbopMupoBaHre (PYHKIMOHAIBHON T'PAMOTHOCTH W COIMAIBLHOW KOMIICTCHIIUH OOYYaroIIuXcs,
CTIOCOOHOCTH o0yJaroImuxcst UCTIOJTB30BaTh OCBOCHHEIC MEXTUCIUTUTMHAPHBIE,
MHUpPOBO33PECHUYECKHE 3HAHHWS W YHUBEpPCAIbHBIC ydeOHBIC ACWCTBUS B ITO3HABATEIBHON W
COIMATBHON MPAKTHKE.

MeranpenmMeTHble pe3ysbTaThl OCBOCHHS NPOTPAMMBI CpeAHEro odmiero o0pa3oBaHUs
JOJKHBI OTPaXKaTh:

OBJajieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMU /1CHCTBUSAMM:

1) 6a3oBble JIOrHYecKHe 1elCTBUSA:

CaMOCTOSITENTFHO (OPMYJIMPOBATh M aKTyaJIM3UPOBATh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;



UCIIOJIB30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIUIEHUS (aHaAIN3a,
CHHTE3a, CpaBHEHHUS, KiIacCH(PUKanuM, OOOOIIEHHS), PACKPhIBATh CMBICH OHOJOTHYECKHX
MOHSTUHN (BBIIEIATh UX XapaKTEPHbIE PU3HAKH, YCTAHABINBATh CBA3H C JPYTMMHU MOHITUIMHU);

OINpENeNIATh LeNM JAEATEIbHOCTH, 3a/aBas INapaMeTpbl U KPUTEPUHU HX JOCTHXKEHUS,
COOTHOCHUTH PE3YJIbTaThl AEATEILHOCTHU C OCTaBICHHBIMU 1IENIIMU;

UCITOJIb30BaTh OMOJIOTMYECKUE IMOHATUS sl OOBSACHEHUS (aKTOB U SBICHUHA >KUBOM
HPUPOIBI;

CTPOUTH JIOTUYECKHE pACCYKICHHsI (MHOYKTHBHBIE, JAECIyKTHUBHBIE, IIO aHAJOTHH),
BBISIBJISAT 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B pacCMaTpUBAEMbIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

IIPUMEHATh CXEMHO-MO/JIENIbHBIE CPEACTBA JUIsl MPEICTaBICHMs CYIIECTBEHHBIX CBSA3E€H U
OTHOLIEHHUH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaxX, a TakkKe MPOTUBOPEYUH PAa3HOro poAa,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALMOHHBIX HCTOUHUKAX;

pa3pabaTbIBaTh IJIaH PEUICHUs MPOOJIeMbl C YIETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHbIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM,
OLIEHMBATh PUCKU MOCJIEACTBUN JAESITEIBHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PA0OTy B YCIOBHUSX pPEAJbHOrO, BHUPTYaJIBHOTO H
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHS;

pa3BUBaTh KPEATHUBHOE MBIIUIEHUE NPU PEIIEHUH XKU3HEHHBIX POOIEM.

2) 0a30BbBIe UCCJIEN0BATEIbCKHE 1eHCTBUS:

BJaJIeTh HaBBIKAMU y4e€OHO-HCCIEI0BATENbCKON U MPOEKTHOU NEATENbHOCTH, HaBBIKAMU
paspelieHus: npoodisieM, COCOOHOCThI0 U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IMOMCKY METOJIOB
pelIeHNs MPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0B IT03HAHUS;

HCIIOJIb30BaTh pPa3jM4YHbIE BUABI ACATEIBHOCTH [0 IOJYYEHHIO HOBOTO 3HAHUSA, €ro
MHTEpIIpeTaluy, MpeoOpa3oBaHNI0 U NMPUMEHEHHIO B yUEOHBIX CUTyalUsX, B TOM YHWCJIE MpU
CO3/1aHNU YUEOHBIX U COLIMATILHBIX IIPOEKTOB;

(GbopMHpOBATh HAYYHBIH THUIl MBIIUICHHS, BIAJETh HAYYHOH TEPMUHOJIOIHEH, KIIIOUEBBIMU
MOHSTUSAMU U METOJIaMU;

CTaBUTh U (OPMYIHPOBaTH COOCTBEHHbIE 3a7auyd B OOpa30BaTEIbHOM NEATEIBLHOCTH U
KHU3HEHHBIX CUTYaLUsX;

BBISBJISATh NPUYMHHO-CIEACTBEHHBIE CBS3M M aKTyaJlM3UpOBaTh 3aJady, BbIABUIATh
TUIOTE3y €€ pelIeHHs, HaXOOUTh AapryMEHThl JUIsl JI0Ka3aTelbCTBA CBOMX YTBEPXKICHUH,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEHIeHHUd 3aJayd pe3yibTaTbl, KPUTUYECKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh 1I€JCHANIPABICHHBIM MMOMCK INEpPEeHOca CPEACTB U CHOCOOOB JeMCTBUS B
PO ECCUOHATIBHYIO CPELY;

yMeTh TEPEeHOCUTh 3HAHMA B [O3HABATENBHYI0 M  TNPAKTHYECKYI0  00JacTu
KHU3HEAEIATEIbHOCTH;

YMETbh MHTEIPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIIBUTaTh HOBBIE WUJEH, IpeajaraTb OPUIMHAJIbHBIE IMOAXOAbI U PELICHMs, CTABUTh
poOJIeMbl U 3aJjauu, IOMyCKalOIINe albTepHATUBHBIE PELLICHHUS.

3) pabora ¢ unopmaumeii:



OPHEHTUPOBAThCSA B PA3IMYHBIX MCTOYHMKAX HMH(pOpMaIMU (TEKCTe y4eOHOro mocodwus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOIOTHUECKUX CIOBapsIX M CIPAaBOYHHKAX, KOMITBIOTEPHBIX
0a3ax maHHBIX, B VHTepHere), aHANM3UpOBaTh MH(POPMALUIO PA3NUYHBIX BHIOB U (opM
MpeJICTaBICHNS, KPUTUUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEIPOTUBOPEUYUBOCTD;

(bopMyIHpOBaTh 3ampOChl M TPUMEHATh pPa3IMYHBIE METOABI TPU TIOUCKE M OTOOpe
Ouonoruueckoit HHpopMaIu, HeoOX0IMMOM TSl BBITTOJIHEHUS yUeOHBIX 3a/1a4;

MpHOOpeTaTh OMBIT HCHOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEpPILEHCTBOBATh KyJIbTYpPy aKTHUBHOT'O UCIIOJIB30BAHUS PA3TUYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY MpPEICTaBICHUS OHOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH H JAPYTOe);

UCIIONIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpEJCTBa MpH paboTe ¢ OMOIOTHYEeCKOU
uH(popMaluelt: MPUMEHITh XUMUYecKue, (U3NYecKue W MaTeMaTHYeCKHe 3HAKU U CHMBOJIbI,
dbopmynel, abO0peBHATypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oOBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEACTBA HATIIATHOCTH;

BNIQJIeTh HABBIKAMHU pACIIO3HABAaHUS U 3alIUTHl  HHPOpMAIMH, HHOOPMAIIMOHHON
0€301acHOCTH JINYHOCTH.

OsJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATUBHBIMH J1eHCTBUSIMU:

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKALIMU BO BCeX c(epax >KM3HHU, aKTUBHO Y4acTBOBATH B JIHAJIOTE
WIM JUCKYCCUU TIO CYIIECTBY 00CykJIaeMoil TeMbl (YMEHHE 33JaBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUSI OTHOCHTEIIFHO BBITIOJHEHUS TMpeIaraéMoil 3a/Ja4yd, YYHATBIBATH HWHTEPECHl U
COTJIACOBAaHHOCTH MO3UIUI IPYTUX YYACTHUKOB JUANIOTA WM JUCKYCCHUH);

pacrmo3HaBaTh HeBepOalbHBIE CpelcTBa OOIICHMsS, MOHUMATh 3HAYEHHE COIUAIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS! KOH(DIUKTHBIX CUTYallUil, YMETh CMATYaTh KOH(DIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMUA CIIOCOOAMH OOINEHHSI W B3aMMOJEHCTBHS, TOHMMATh HAMEPEHUS
APYTUX JIOJIEH, TPOSBISATh YBAKHUTEIBHOE OTHOIIEHHE K COOECEIHUKY M B KOPPEKTHOU (hopme
(bopMyIIHpPOBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIIOJIb30BAHHEM SI3BIKOBBIX
CPEICTB.

2) cOBMECTHAS JIeATeJIbHOCTD:

MOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJbHON pabOThI MpU
peleHny OMOIOrnYecKoil mpoOeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUSI TPYTITOBBIX
(dbopM B3aMOAEHCTBHS PH PEIICHUH YIeOHOH 3a/1a4H;

BBIOMPATh TEMATUKy M METOJbl COBMECTHBIX NCHCTBUH ¢ ydu€ToM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 ujeHa KOJUIEKTHBA,

NPUHUMATh TEIM COBMECTHOW JICSITEIPHOCTH, OPTraHW30BBIBATh W KOOPJMHHUPOBATH
JIecTBHUST MO €€ JOCTHXKEHUIO: COCTaBISTh IUIaH ACWCTBUM, pacHpeleNiaTh poJd C YYETOM
MHEHUI Y4aCTHHUKOB, 00CY/1aTh pe3yIbTaThl COBMECTHOM paboTHI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa M KaKIOr0 YYaCTHHKA KOMaHIbl B OOLIHMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeJylarath HOBBIE TNPOEKTHI, OIEHHWBATH HJCH C TMO3WIWU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOU 3HAYNMOCTH;

OCYIIECTBJISITh IO3UTUBHOE CTPATErMUYECKOe TOBEJEHHE B PA3IUYHBIX CUTYyalUsX,
MIPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBiajieHHe YHUBEPCAJbHBIMHU PEryasTHBHBIMH 1€ CTBUSIMU:



1) camoopranm3anms:

UCTIONIB30BaTh OWOJIOTMYECKHE 3HAaHUS JUIS BBIABICHHS NpPOOJIEM W WX pEIIeHHS B
KU3HEHHBIX M yUYEOHBIX CHUTYyallUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIE€IEBBIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JNEHCTBUSIX U IMOCTYNKax MO OTHOLIEHHIO K >KUBOM MPHUPOJE, CBOEMY 3/J0POBBIO M 37J0POBBIO
OKpY’KaloIluX;

CaMOCTOSITEJILHO OCYILECTBIISATh MO3HABATEIbHYIO IESTENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh ¥ (OPMYITUPOBATH COOCTBEHHBIC 3aJadydl B 00Opa30oBaTENbHOW NEATEIHHOCTH U
KM3HEHHBIX CUTYaIUX;

CaMOCTOSITETTLHO COCTABIISATh IJIAH PEHICHUS MPOOJIEMBI C yIETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIOYTEHHI;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacImpsATh paMKH y4eOHOTO TIpeMeTa Ha OCHOBE JIMYHBIX TPEATTOUTCHHN;

JieNIaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 33 PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO M MPOSBICHHUIO IMIUPOKOM PYIUIIMU B PA3HBIX 00JacTAX
3HAHWM, TOCTOSHHO MOBBIIIATH CBONH 00pa30BaTEIbHBIN U KYJIbTYpHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYallMsM, BHOCHTb KOPPEKTHUBHI B JEATEIBHOCTH, OICHUBATH
COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [M03HABATEIbHON pedIeKCcuu Kak OCO3HAHUSI COBEPIIAEMbIX AEHCTBUN
Y MBICIMTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB M OCHOBAHUM, UCIOIB30BaTh NMPUEMBI pedieKcun
U1l OLIEHKU CUTYalluH, BBIOOPA BEPHOTO PEILICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHHS M0 UX CHIKEHUIO;

NPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX NP aHAJIU3E PE3YJIbTAaTOB JESTEIbHOCTH;

3) npuHsATHE ceds1 M APYTUX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NP aHAJIN3€ PE3YJIbTAaTOB JESITEIbHOCTH;

IIPU3HABATh CBOE MPaBO U MPaBO JPYTUX Ha OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH JPYTOro YeloBeKa.

NNPEJMETHBIE PE3YJIbTATbBI
IIpenmetnsle pe3ynbTaThl ocBoeHHs mporpammbl COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienuduueckue A yuyeOHoro npenmera «buonorus» Hay4yHble 3HAHHS, YMEHHUS U
CHOCOObI JEMCTBMM 1O OCBOECHHIO, HHTEpHpETalMd U IPeoOpa3OBaHUIO 3HAHWM, BUAbI
JESTeIbHOCTH 10 MOJYYSHHUIO HOBOTO 3HAHHMS M NMPUMEHEHUIO 3HAHWN B PA3IMUHBIX yUEOHBIX
CUTyallusX, a TAaKKe B PEATbHBIX J>XU3HEHHBIX CHUTYalMsX, CBS3aHHBIX C Owuojormeid. B
IporpaMMe npeaMeTHbIE PEe3yJIbTaThl IPEACTABIEHBI 110 TOAaM 00yYEeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHMsS YydeOHoro mnpenmera «buonorus» ¢ 10 knacce
JOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUKH O MECT€ U POJM OHOJOrMH B CHCTEME HAyYHOT'O 3HAHHS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHUpa U
HAYYHOTO MHPOBO33PEHUS, O BKJIA/Ie POCCUICKHIX U 3apyO0eKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouonoruy, QyHKIIMOHATEHONW TPAMOTHOCTH YeJIOBEKa I PEeLICHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJCPKaHNE OMOJOTHYECKHX TEPMUHOB W TIOHSATHH: KHU3Hb, KIIETKA,
opraHusM, Meraboau3M (0OMEH BEmeCTB W NPEBpAlIEHHE JHEPTruu), TOMEOoCcTa3



(camoperyinsinusi), ypOBHEBas  OpraHU3alMsl  JKUBBIX  CHUCTEM, CaMOBOCIIPOM3BEICHUE
(penpoayKius), HacJIeJICTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHE u3jaraTb OWOJIOTHYECKHE TEeOopuu (KJIETOYHAas, XPOMOCOMHAs, MYyTallMOHHAs,
LEHTpaJIbHAsl JOTMa MOJIEKYJsipHOUM Owmonoruu), 3akoHsl (I. Mengens, T. Moprana, H. H.
BasuiioBa) u ydeHus (0 LeHTpax MHOrooOpasus U MPOUCXOXKACHUS KyJIbTYpHBIX pacTteHuit H. U.
BaBuiosa), onpenensiTe rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BIIaJIeTh METOJaMHM Hay4YHOTO MO3HAHUSA B OMOJIOTMHU: HAOJIIOJCHHE M ONHCaHHE
KHUBBIX CHCTEM, IIPOLIECCOB M SIBIICHHH, OpraHM3alusi U MPOBEICHHE OHOJIOTHYECKOTO
HKCHEPUMEHTA, BBIJBM)KEHUE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXIy HCCIelyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIONYYEHHBIX PE3YyJIbTAaTOB, HWCIIOJB30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BHIBOIBI HA OCHOBAHHUH MTOJYYSHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIENATh CYIIECTBEHHBbIE NPHU3HAKK BUPYCOB, KJIETOK MPOKAPUOT M 3YKapHOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHU3MOB, 0COOEHHOCTH MPOIIECCOB: OOMEHa BEUIECTB U
IpeBpallleHs] SHEPTUM B KIETKe, (OTOCHHTE3a, IIIACTUYECKOIO M SHEPreTH4eckoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MEH03a, OIJIOJOTBOPEHHs, Pa3MHOXKEHHUS, UHIUBUAYAILHOTO Pa3BUTHA
opranusma (OHTOT€HE3);

YMEHUE NMPUMEHSTH MOJy4YeHHbIC 3HAHUS I OOBSCHEHUS OMOJOTMYECKHX IPOLECCOB U
SIBIICHUM, JIUISl IPUHSTHS MPAKTUIECKUX PEIICHUH B IIOBCETHEBHOW KHU3HHU C IIEITBI0 00ECTICUCHHUS
0€30IacHOCTH CBOETO 370POBbS M 3JI0OPOBBSI OKPY)KAIOUIMX JIIOJIEH, COONIONEHHUS HOpPM
IpaMOTHOTO MOBEJICHHUS B OKpPYXKAOLIEH NPUPOJHON cpefe, NMOHMMaHHEe HEeoO0XOAUMOCTH
MCIOJIb30BAaHUS JOCTMKEHUM COBPEMEHHON OMOJIOTMHM M OMOTEXHOJOTHH JJis palMOHAIbHOTO
MPUPOIOIOIb30BAHNUS;

yYMEHHE pellaTh 3JIE€MEHTapHble TIeHETHYEeCKHE 3aJayd Ha MOHO- U JUTHOpUIHOE
CKpElIMBaHUE, CLEIUIEHHOE HaclleJ0BaHHEe, COCTABIIATh CXEMbl MOHOTUOPUIHOTO CKpEIIMBAHUS
IUIs TIpe/ICKa3aHusl HaclleI0BaHMs TPU3HAKOB y OPTraHU3MOB,;

YMEHHE BBINOJIHATH J1JAOOpaTOpHbIE U MPAKTHUECKHE padOThl, COOMIOAATh IpaBuUia MpU
pabote ¢ yueOHBIM U J1a00paTOpHBIM 000pYI0BaHUEM;

YMEHHE KPUTHYECKH OLIEHUBaThb M HHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTMYECKOrO
CoJiep’KaHus, BKIIIOYAIOUIYIO TICEBJOHAY4YHbIE 3HAHHS U3 Pa3IMYHBIX HCTOYHUKOB (CpelCTBa
MaccoBOW MH(pOpMaIMK, HAyYHO-TIOMYJISIpHbIE MaTepHallbl), STUYECKHE ACHEKThl COBPEMEHHBIX
UCCIIeIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE COOOIIeHus, 00o0Imas
OMOJIOTHYECKYI0 MH(POPMALMIO M3 HECKOJBKMX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSTUHWHBIN anmapaT OMOJIOTHH.

[IpenmetHsie pe3ynbTaThl OCBOCHHA YydeOHoro mnpenmera «buomorus» 6 11 knacce
JOJKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHMM O MecCT€ W POJM OHOJIOTMU B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OpPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHUpa U
Hay4YHOT'O MUPOBO33PEHUS, O BKJIA/le POCCUICKUX U 3apyOeXHbIX YUEHBIX-OMOJIOrOB B pa3BUTHE
Ouonoruu, QyHKIIMOHATFHONH TPAMOTHOCTH YeNIOBEKa [l PELIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/IEpKaHNe OMOJIOTMYECKUX TEPMUHOB U MOHATHH: BUJI, TOMYJISAINA,
TeHO(QOHM, OHBOJIONMS, MABIKYIIHME CHIBI ((aKTOpBl) SBOJIOLUUH, MPHUCIOCOOICHHOCTH
OpPTraHU3MOB, BHJI000pa30BaHME, HKOJOTHYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PeyLIeHThI, LIeNN MUTaHUs, YKOJIOrHUYecKasi MUpaMua, OMoreoneHos, ouocgepa;

yMEHHE Wu3araThb Ouonoruueckue Tteopuu (dBomrounoHHas Tteopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHUs IBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsiiieBoro cxonactsa K. M.



bapa, yepenoBanus rnaBHbIX HampaBieHud u nyted sBomtounud A. H. CeBepiioBa, yueHus o
ounocdepe B. U. BepHackoro), onpeneisTh TPaHAIBI MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHME BIaJIETh METOJaMH HAay4HOTO MO3HAaHUS B OMOJIOTHMHU: HAOJIIOJEHHE U ONUCAHHE
KHUBBIX CHCTEM, IIPOLECCOB U SBJIEHUHM, OpraHu3alus U MPOBEACHHE OUOIOTUYECKOTO
OKCIIEPUMEHTA, BBIJIBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXIY HCCIEAYEMBIMU
BEITMYMHAMH, OOBSICHEHHE TONYyUYEHHBIX pe3ylbTaTOB, HCIOJBb30BAHHBIX HAyYHBIX MOHATHUH,
TEOPHI 1 3aKOHOB, YMEHHE JI€JIaTh BHIBOJbI HA OCHOBAHUU NOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJIOTHYECKUX OOBEKTOB: BUJIOB,
MOMYJISAUM, TPOJYLEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOreOlEHO30B U HKOCHUCTEM,
0COOEHHOCTH  TPOIECCOB:  HACIEICTBEHHOH  M3MEHYHMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUZ000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JACUCTBUS KOJOTMYECKHX (DaKTOpOB Ha
OpraHu3MBbl, IEPEHOCA BEIIECTB M MTOTOKA SHEPTHH B SKOCUCTEMAaxX, AHTPOIOTE€HHBIX U3MEHEHUI
B DJKOCHCTEMax CBOEH MECTHOCTHM, KPYroBOpOTa BEUIECTB U OMOr€OXMMHMYECKHX IIMKIOB B
ouocodepe;

yMEHHE NPUMEHATH MOJTYYCHHbIC 3HAHUS JJI1 OOBSICHEHUs OMOJIOTMYECKUX MPOIECCOB U
SIBIICHUH, 1711 IPUHATHUS MIPAKTHYECKUX PEIICHUI B TOBCETHEBHOM JKU3HHU C eI 00eCTIeUeHus
0€30IacHOCTH CBOETO 370POBbS M 3JI0POBbSl OKPY)KAIOLIMX JIIOJIEH, COONIONEHUST HOpPM
IPaMOTHOTO IMOBEACHHUS B OKpY)KaIOIIEH MPUPOAHON cpelae, MOHUMaHUE HEOOXOAUMOCTH
MCIIOJIb30BaHUS JOCTUKEHHUN COBPEMEHHOMU ouonoruu JUIs paloHaIbHOIO
MIPUPOJONIOIB30BAHMS;

yMEHHE pelniaTth 3JeMEeHTapHble OMOJIOTMYECKHE 3ajjaud, COCTaBISATh CXEMbI IEepeHoca
BEIIECTB M SHEPTUU B SKOCcHUCTeMax (L[ENH MUTaHUs);

yYMEHHE BBINOJHATH JTA0OpATOpHbIE U MpPAaKTHUECKHe padoOThl, COOMIOIATh MpaBUia MpH
pabote ¢ yueOHBIM U J1a00paTOpPHEIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKU OILIEHWBATh M WHTEPIPETHPOBATh HH(OPMALNIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAYYHbIE 3HAHMS U3 Pa3jIMYHBIX HCTOYHUKOB (CpelCTBa
MaccoBoW HH(pOpMallMK, HAy4YHO-NOMYJISIPHbIE MaTepuallbl), paccMaTpuBaTh IJI00AJIbHBIE
AKOJIOTMYECKUE NMPOOIEeMBbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHbMEHHBbIE W YCTHBIE COOOIIeHUs, 00001Ias
OMoNOrHUecKyl0 HHQOpPMAIMI0 U3 HECKOJIbKHX MCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHSATUIHBIN anmapaTt OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosnn4yectBo 4yacos DJIEKTPOHHBIE
HaunMeHoBaHUe pa3/iesioB U TeM undpoBbie
Ne i/m P Konrpoabnsbie | IIpakTuyeckn (1cbp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI e padoThbl
pecypchbl
bu6mmoreka [JOK
1 b .
HOJIOTHA faK Hayka 3 05 https://m.edsoo.ru/7f41¢292
2 JKuBbI€ CHCTEMBI U MX OpTraHU3aIUs 1 bubmorexa HOK
p 1 https://m.edsoo.ru/7f41¢292
. bubmuoreka [JOK
3 XUMUYECKUH COCTaB U CTPOCHHUE KIIETKU 19 1 https://m_edsoo. ru/7f41 292
bu6mmoreka [JOK
4 IKH3HEAIEATENLHOCTE KIETKH ? https://m.edsoo0.ru/7f41¢292
5 Pa3zMHoxeHre 1 HHAMBUAYATbHOE Pa3BUTHE 1 1 bubmmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTh M NBMEHUMBOCTh 17 15 bubmuoreka [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
7 T'enernia senopeia 6 https://m.edsoo.ru/7f41¢292
bubmuoreka [{OK
P 2
8 C3CPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 0 4
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IHOYPOYHOE INIAHUPOBAHHUE 10 KJIACC

Ne Tema pasjgena Tema ypoka Kou-Bo
4yacos
Pa3znen 1. Beenenme 4
1 Kpatkas uctopus pa3Butus Onosioruu 1
2 MerToabl uccienoBaHusa B OMOJIIOTHH 1
3 CyIIHOCTb KM3HU U CBOMCTBA )KMBOT'O 1
4 YpoBHM OpraHu3aluy >KMBOM MATEPUU 1
Pa3gen 2. Kierka 28
5 Meroas! nurosioruu. Knerounas teopus 1
6 XUMHYECKUN COCTaB KIJIETKH. 1
7 Boga u ee ponb B )KU3HEAECSATENILHOCTH KIIETKH. 1
8 MuHepanbHbI€ BEIIECTBA U UX POJIb B KIIETKE. 1
9 VYrieBoibl ¥ X Kiaccu(uKaIus. 1
10 VYTIIeBOIBI ¥ IX POJIb B KU3HEICIATCILHOCTH KIICTKH. 1
11 JIunuasl ¥ UX POJIb B KUZHEAECATEIBHOCTH KIIETKHU. 1
12 CrtpoeHnue 6enKoB. 1
13 DyHKIIUN OETKOB. 1
14 HyxkienHoBbIe KUCIOTHI 1
15 AT® u pyrue opraHu4ecKre COeAMHEHNS KIIETKU 1
16 Crpoenue xierku. Kiierounas memOpana. SAapo. 1
17 Crpoenue kietku. [{uromnazma. Kinerounslii ientp. Pudocomsr. JI/p Nel «Habmronenne 1
KJIETOK PACTeHHMH U KUBOTHBIX MTOJI MUKPOCKOIIOM Ha TOTOBBIX IperapaTax U UX OMHUCAHUEY.
18 OIIC. Kommeke [Nonpmxu. JInzocombl. KineTounslie BKIIIOUEHUS. 1
19 Mutoxonapuu. [Tnactuael. Opranou/ibl 1BUKEHUS 1
20 [Tpokapuotsl u 3yKaproThl. CX0JICTBA U pa3IUUUsl MPOKAPUOTHUECKUX U 3YKAPHOTUUECKUX 1
KJIETOK
21 CxozcTBa M pa3inuyusi B CTPOCHUU KJIETOK PACTCHUH, )KUBOTHBIX U TpuOoB.  JI/p Ne2 1

«CpaBHeHI/Ie CTPOCHUSA KIICTOK paCTeHI/II\/'I N JKUBOTHBIX».




22 Hexnerounsie ¢popmbl sxu3HU. Bupycel u 6akreprodaru. Peanuzanms HacieacTBEHHON 1
MHPOPMALINHU B KIIETKE.
23 KonTpobHo-0000malomiee nopropenue 1no reme «CTpoeHue KJIETKID 1
24 OOMeH BelleCTB U YHEPTUU B KIIETKE. 1
25 DOHepreTuyeckuii OOMeH B KIIETKe 1
26 [utanue kieTku 1
27 ABTtoTpodHOe nmuranue. DOTOCHHTES. 1
28 ABTOTpO(HOE TUTaHUE. XEMOCUHTE3. 1
29 I'enernueckuii koa. TpaHckpunus. 1
30 CuHTe3 GeNKOB B KIIETKE. 1
31 Perynsus TpaHCKPUIIMK U TPAHCISIUH B KIETKE M OpraHu3Me 1
32 KonTpobHo-00001malomnee mnopTopeHue 1no reme «KusHeaessTeJbHOCTh KIETKH» 1
Pa3znen 3. Pa3zMHoOkeHUe M MHAMBHIYAIbHOE Pa3BUTHE OPraHU3MOB 11
33 JKM3HEHHBIN UKIT KIETKH. 1
34 Muro3. AMHUTO3. 1
35 Meiios. 1
36 ®opMbl pa3MHOXKEHUSI OpraHU3MOB. becrnonoe pa3MHOKEHHE. 1
37 ®opMbI pa3MHOXKEHUS OpraHn3MoB. [1ooBoe pazMHOKEHUE. 1
38 Pa3BuTHe MONOBBIX KIETOK. 1
39 OmnogoTBOpEHHE. 1
40 OHTOreHe3 — MHAMBUIYaJIbHOE PA3BUTHE OpraHu3Ma 1
41 Onrorenes3. OMOproHanbHbIN Tiepuo/. JI/p Ne3 «BrpisBIeHHE TPU3HAKOB CXOJICTBA 1
3apOJIbIILIEH YEI0BEKa U IPYTHMX MJIEKONUTAIOIIUX KaK JOKAa3aTeIbCTBO UX POACTBAY.
42 OwnTrorenes. [locToMOpHOHATBHBIN TIEPHO/T.
43 KonTpoabHo-00001aK0111ee MOBTOPeHUE M0 TeMe «Pa3MHOKeHHe U MHAMBHUAYAJIbHOE 1
pa3BUTHE OPraHU3MOBY
Pa3nea 4. OCHOBBI FeHETHKH. 17
44 WcTopus pa3BuTHs reHeTHKU. [ nOpruaoa0oruyeckuii MeTos. 1
45 3aKOHOMEpPHOCTH HacieaoBanus. MoHoruopuaHoe ckpemmBanue. JI/p Ned «CocraBnenue 1




HpOCTGI\/'IH_II/IX CXCM CKPCIIHUBAHUS).

46 Momnorubpunsoe ckpeuBanue JI/p NeS«PerieHue 3neMeHTapHbIX TeHETHUECKUX 3a1au». 1
47 MHOKeCTBEHHBIE aUIEN. AHAIU3UPYIOLIEE CKPELUBAHUE. 1
48 JurubpuaHoe ckpemyBaHue. 3aKOH HE3aBUCUMOI'O HACJIEIOBaHUsI IIPU3HAKOB. 1
49 XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. 1
50 BsaumMmoeiicTBie HeaIENbHBIX TEHOB. 1
51 [MuTomnna3sMaruyeckas HacJIeACTBEHHOCTh 1
52 ['eHeTnueckoe omnpesesieHue moja 1
53 W3menunBocTh. MoaudukannoHHas H3MEHUUBOCTb. 1
JI/p. Ne6 «M3yuenne U3MEHUUBOCTH Y PACTEHUH U )KUBOTHBIX, IOCTPOCHUE BAPUAI[IOHHOTO
psina u kpuBoil. M3yuenne heHOTUTIOB pacTeHHID»
54 N3menuuBocth. HacnencrseHHass N3MEHUYNBOCTD 1
55 Bupael mytanuii. ['eHHbIE 1 XPOMOCOMHBIE MYTaIlUU 1
56 Bunsl mytanmii. ['eHoMHBIE MyTanun 1
57 [Tpuuunel MyTanuii. MytareHHble (PakTOpbI 1
58 ComaTtnueckre U TeHEpaTUBHbBIE MyTallUH. 1
59 [Mpuannbl myTanuii. JI/p Ne7 «BbisiBIIeHHEe HCTOYHUKOB MYTareHOB B OKPYKAIOIIEH cpere 1
(KOCBEHHO) U OIIEHKa BO3MOJKHBIX MOCIIEACTBUN UX BIHUSHUS HA OpraHu3m». buonornyeckas
POJIb MyTallUN.
60 KoutpoabHo-0600maroiee nopropenue no reme «OCHOBbI reHeTUKI 1
Pa3znea 4. I'eneTnka 4yesioBexa. 6
61 Mertoapl ucciaenoBanus TeHeTUKH YestoBeka. JI/p Ne® «CocTtaBieHue po10CIIOBHOM 1
62 I'enetnka u 3mopoBbe. [ eHHbIE 3a00IeBaHMS 1
63 I'eneTtuka u 370poBbe. XpOMOCOMHBIE OO0JIE3HU. 1
64 [Tpo6iembl reHeTHYECKON Oe30MacHOCTH 1
65 Menuko — reHeTU4ECKOE KOHCYJIbTUPOBAHUE 1
66 KontpoabHo-06001mamwiee nopropenne no reme «I'eHeTuka 4yejioBeka» 1
IToBTOpPEHME 2
67 TectupoBanue o TeMe «OCHOBBI HUTOJIOTUN» U «OCHOBBI TEHETUKM» 1




| 68 | Hroroserit TecT mo Ouosoruu 3a kypc 10 kimacca.

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISA YYEHUKA

* buonorus, 10 xknacc/ [Taceunuk B.B., Kamenckuii A.A., PyonoB A.M. u npyrue; noxa penakiueii [Taceunnka B.B.,
AxmmmonepHoe obmiectBo «M3aatenbetBo «IIpocBemenne»
* buonorus. buonoruyeckue cucrteMsl u nporieccol, 10 kinacc/ Tepemor A.B., [Terpocosa P.A., ObiiectBo ¢

OrpaHnYeHHON 0TBETCTBEHHOCTHIO « IOl MHEMO3NHA»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

J.A. ConoBkoB EI'D o 6uosnoruu. [lpaktuyeckas noaroToBka.

Cankt-IlerepOypr "BXB - IletepOypr", 2020r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bu6nmmoreka IJOK
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