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HOACHUTEJIBHASA 3AIIMCKA

IIpn pa3paboTke mporpamMMmbl MO OWOIOTUH TEOPETHUYECKYIO OCHOBY IS
OTpeeNieHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJEpPKAHUS Y4eOHOro Mpeamera
«buonorus» coctaBwiIM: KoOHUeNtyaidbHble Tnonoxkenus @I'OC COO o
B3aMMOOOYCIIOBIICHHOCTH ~ II€JIeH, COAEpX aHHUs, pe3ylIbTaTOB OOy4YeHHS W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MTOJIOKEHUS 00 OOIIMX IENIX U
NPUHIMIAX, XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit deneparuu, a Takke TOJOXKEHUS O
cnenuduke OMOIOruu, e€ 3HaYeHUU B MO3HAHUM KUBOW MPHUPOJBI U 0OECTIeueHUN
CYILECTBOBAaHMS YeloBeYecKoro odimiectBa. CorjacHO Ha3BaHHBIM MOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIC (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonormu ma€T TpeACTaBlIeHHWEe O IemsIX, 00 oOmiei
cTpaTrernu OOy4YeHHs, BOCIHTAHUA W Pa3BUTHS OOYYAIOIIUXCS CpeacTBaMU
yueOHoro mpeamera «buonorusi», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepkKaHUe, €ro CTPYKTYpy, pacmpelneieHue Io pasjeinam U Temaw,
PEKOMEHIYyeMYIO0 TIOCTIEIOBATEIBHOCTh U3YUCHHsI y4eOHOr0 MaTrepuaia ¢ yuyéToM
MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JOTMKH 00pa30BaTeIbHOTO
npoIiecca, BO3PaCTHBIX OCOOEHHOCTEH 00yUYarOITUXCS.

B nporpaMmve mo Ouomorum TakXKe YYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAMPEAMETHBIM ¥ TPEIMETHBIM pPe3yJIbTaTam
oOyyeHus B (HOPMUPOBAHMM OCHOBHBIX BHJOB Yy4uyeOHO-TIO3HABaTEIbHOU
JEeSATENbHOCTU/YUeOHBIX JEHCTBUNM OOYy4YaloIIMXCS MO OCBOCHHUIO COJEpNKaHUs
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

B mporpamme mo 6uonoruu (10—11 xmaccel, 6a30BBIH yPOBEHB) peain30BaH
NPUHIUIT TPEEMCTBEHHOCTH B M3YyUYCHUU OHONOTWH, Onaromaps 4emy B HeEl
NPOCMAaTPUBAETCA HANpPaBICHHOCTh HAa pPa3BUTHE 3HAHUN, CBS3aHHBIX C
(GopMUpOBaHMEM  E€CTECTBEHHO-HAYYHOI'O  MHPOBO33pPEHUS, [IEHHOCTHBIX
OpPUEHTALNI JINYHOCTH, SKOJIOTHUECKOTO MBIIIIEHUS, IPEICTABICHUI O 310pOBOM
o0Opa3e KM3HM M OEpEeKHBIM OTHOLIEHUEM K OKpY)Kalolled MPUPOIHON cpene.
[ToaToMy Hapsay ¢ u3ydeHHeM OOIEeOMOIOTMYECKUX TEOpUid, a TakKe 3HAHUU O
CTPOEHUU JKUBBIX CUCTEM PA3HOTO PAHra M CYIIHOCTA OCHOBHBIX MPOTEKAIOUIUX B
HHUX TPOIIECCOB B MpOrpaMMe MO OWOJIOTHH YAENEeHO BHUMAaHWE HCIIOJIb30BAHUIO
MOJTYy4YEHHBIX 3HAHUW B TTOBCEIHEBHOM XKU3HU ISl PEIICHUs MPUKIIAJAHBIX 3a7a4, B
TOM YHCIe: MPO(UIAKTUKK HACIEJCTBEHHBIX 3a00JI€BaHUM YETOBEKa, MEIUKO-
Te€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
11eJIeCO00pa3HOro TOBENEHUSI B OKpYXKaWIIed NPUPOJHOW Ccpene, aHamu3a
BIIVSTHUSI XO3SIICTBEHHOW JIEATETHHOCTH UEIOBEKa Ha COCTOSIHHE MPHUPOIHBIX H
UCKYCCTBEHHBIX 9KOCUCTEM. Y CWIICHHE BHUMAHUS K MIPUKJIATHON HAPABICHHOCTH
ydueOHOro npeaMera «bHOIOrus» MPOAUKTOBAHO HEOOXOJIUMOCTHIO 0OeCcTIeUeHUs



YCIIOBHUH JIJISI PEIICHHSI OAHOM M3 aKTyaJbHBIX 3a]a4 MIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpass mpeanonaraer (GopmMupoBaHue y o0Oydarouuxcs
CIIOCOOHOCTH aJIaliTUPOBAThCS K M3MEHEHUSM JHUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHUpa.

buonorus Ha ypoBHE CpemHero oOImero oOpa3oBaHHS 3aHMMAET BaXHOE
mecto. OHa oOecrieunBaeT (GopMuUpOBaHHE y OOYUYaIOMIMXCS MPEACTaBICHUN O
HAyYHOW KapTHUHE MHpA, pacIIupsieT W 0000IIaeT 3HAHUS O XUBOW TpHpoje, e
OTJINYUTEIBbHBIX NPU3HAKaX — YPOBHEBOW OpPraHM3allMd W DBOJIIOLWH, CO3AET
yCIIOBHUS ~ JUJIs:  TIO3HAHWSI  3aKOHOB  JKMBOW  TNPHUPOABI,  (popMupoBaHUS
(GYHKIIMOHAIBHONW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0Oe3omacHoro oOpasa
KU3HU, YKOJIOTHYECKOT0 MBIIUICHHUS, IIEHHOCTHOTO OTHOIICHUS K KUBOUM MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JIJISl PEIICHUs BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeIHero  oOmero  oOpa3oBaHUs,  COLMATU3ALUU
oOyuaromuxcs. M3ydyenne Omonmorum obGecrednBaeT yCiaoBHs sl HOPMUPOBAHHS
WHTEIUICKTYaIbHBIX, KOMMYHHKAIIMOHHBIX W HWH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYyIbTYpbI, COCOOCTBYET MHTErpalil OUOJOTHYECKUX 3HAHUHN C
NPEJICTABICHUSAMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3BaHHBIE TOJOXKEHHS O TPEIHA3HAYCHWH YYEOHOTO MpeameTa
«buonorus» CcoCTaBUIM OCHOBY [UIsl OMpEACNeHUs TOAXOAOB K OTOOpYy W
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUs, MPEACTaBICHHO0 B Iporpamme Io
OMOJIOTHH.

Ot10op conmepkanusi yueObHoro npeamera «buonorusi» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C TO3HUIHMHA KyIbTypOCOOOpPa3HOTO TMOAXOAa, B COOTBETCTBUU C
KOTOpPHIM OOy4aromuecs JOJKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE [JIs
dbopMupoBaHuss O0IIEH KyIbTYphI, ONPEACISIONIUE aJeKBaTHOE TIOBEICHHE
YelioBeKa B OKPYXKAIoIeld MPUPOIHON cpefie, BOCTpEOOBaHHBIC B MOBCEIHEBHON
KU3HA U TPAKTUUECKON aesTenbHOCTH. Ocoboe MECTO B 3TOW CHCTEME 3HAHUMN
3aHUMAIOT JIEMEHTHI COJIEpPKaHUsI, KOTOPbhIE CIYy>KaT OCHOBOM JJIsi (popMUpOBaHUS
MPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApTUHE MHpA U
IIEHHOCTHBIX  OPHUEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIMX  T'yYMaHH3AIluU
OMOJIOTUYECKOro 00pa30BaHMS.

CtpyKTypupOBaHUE COJEpX)aHUS Y4eOHOro maTepuaia B NpOrpaMme IO
OMOJIOTUH OCYIIECTBICHO ¢ YYETOM NPHOPUTETHOTO 3HAYEHWS 3HAHUKA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPHUPOABI, O €€ YPOBHEBON OpraHU3aIluu U
ABOJIIOIMHU. B COOTBETCTBHUU C 3TUM B CTPYKType yueOHoro npeamera «buomorusy»
BBIJICNICHBI CIEAYIONINE CoAepKaTeabHbie TUHUM: «buonorus kak Hayka. MeTosl
HAy4yHOTO To3HaHUsY», «KieTka kak Ouomormueckas cucremay, «OpraHusM Kak



Ouosnornyeckas cucrema», «CucrteMa M MHOrooOpasue OpraHH4ecKOro MHpay,
«OBOIIOIHS KUBOM MPUPOBI», «IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTH.

Lenp m3yuenus yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJICHHE  OOYy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(YHKIMOHAIBHOU
OpPTaHM3allMM J>KUBBIX CHCTEM pa3HOTO paHra © TNpUOOpEeTeHHe yMEHH
UCMOJIb30BaTh 3TH 3HAHMS U1l TPAMOTHBIX JCHCTBHII B OTHOIIEHHWHM OOBEKTOB
KUBOW MPHUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTikeHnue 1enu u3ydeHus yueoHoro npeamera «buonorus» Ha 0a30BoM
ypOBHE 00€CTeUnBAETCS PEHICHUEM CIEYIOUIUX 3aa4:

OCBOEHHE OOYYaIOUIMMUCS CHCTEMbl 3HaHUM O OWOJIOTMYECKHUX TEOpHUsX,
YUEHHAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIYKAILIUX OCHOBOU
Uist OPMUPOBAHUSI MPEJICTABIEHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIax HAyYHOT'O MO3HAHUSA, CTPOCHUH, MHOT'OOOPA3UU U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPTaHHU3allMHU, BBIIAIOMIMXCA OTKPBITHSIX U COBPEMEHHBIX
HCCIIEOBAHUSIX B OMOJIOTHH;

(dopMHpOBaHUE y OOYYaIOIIUXCS IO3HABATENbHBIX, WHTEJUIEKTYyaJbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCE aHallM3a JAHHBIX O IYTSAX PAa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IJISIOB, MJEH M TMOAXOAOB K U3YYECHUIO YKUBBIX CHUCTEM
Pa3HOI0 YpOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy oOOydarommxcsa oOIed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBICHUSI OKPYKAIOIIETO
MHUpa >KMBOW NPUPOJABI HAa OCHOBAaHMM 3HAHMA U OIBITA, MOJIYYEHHBIX IPHU
U3Y4YEHUU OUOJIOTUY;

dbopMupoBaHUE Yy OOYyYalOIMXCS YMEHHUHA WILTIOCTPUPOBATh 3HAYECHUE
OMOJOTUYECKUX 3HAHUW B MPAKTUYECKOM JESITEIbHOCTU YeNOBEKa, Pa3BUTHU
COBPEMEHHBIX METULIMHCKUX TEXHOJIOTUHN U arpOOHOTEXHOIOT Ui

BOCIHUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TMO3HAHUS YEIOBEKOM YKHBOU
IPUPO/Ibl, HEOOXOAUMOCTH OEPEKHOI0 OTHOIICHUS K HEH, COOTIOIEHUSI STUYECKUX
HOPM IIpH MPOBEICHUN OMOJIOTMYECKUX UCCIIEI0BAHMIM;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWM [JIsl TIOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIbTYPBI, 1Sl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

npUMEHEHUE MTPUOOPETEHHBIX 3HAHUI U YMEHUIN B MOBCEAHEBHOM KU3HU IS
OLICHKU IIOCJIEICTBUM CBOEM AEATEIBHOCTH IO OTHOLICHHIO K OKPY’KAIOIIEH cpele,
COOCTBEHHOMY 3/10pOBbIO, OOOCHOBaHME U COOJIIOJCHHE Mep MNPOPUIAKTUKHI
3a0oneBaHuM.

B cucreme cpennero oOuiero obOpasoBaHusi «buonorusi», uydaemas Ha
0a30BOM YypOBHE, SIBISETCS 00s3aTENbHBIM Y4YEOHBIM IMPEIMETOM, BXOJISLIUM B
cocTaB npeaMeTHoN 00nacTh «EcTecTBeHHO-HAYUHbBIE TPEAMETHI».



Jlnst uzyuenust OMoJa0ruM Ha 6a30BOM YPOBHE CpeIHEro o011ero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kmacce — 34
yaca (1 gac B Henero).



COILEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosiorns Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Guimocoduei, ITUKON, ICTETUKON U MPaBOM.
Ponp Ouonorum B (HOPMUPOBAHMH COBPEMEHHOW HAyYHOW KAPTUHBI MHUpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTobl T03HAHUS KUBOM IPUPOABI (HAOIIOAEHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MepeHue, Kilaccupukanus, MOJEeIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHcTpanuu:

[Toptpersr: Y. lapsun, I'. Mennens, H. K. Konbros, [Ix. Yorcon u @. Kpuk.

Tabmuipl 1 cxeMbl: «MeTobl TO3HAHUS KHUBOU TPHUPOIBI.

JlabopaTopHble ¥ IpaKkTHYecKne padoThbl:

[Ipaktuueckass padora Ne 1. «/cmonp3oBaHWE pPa3IUYHBIX METOJOB MPH
U3YYCHUH OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble ccTeMbl U UX OPraHU3aIus.

’Kusie cuctembl (OMOCUCTEMBI) KaK MPEIMET u3ydeHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOpa3ue. YPOBHU OpraHu3aluii OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHW3MEHHBIM, IOMYJISILUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOre0oIeHOTHYECKHIT), OnOoChEepHBI.

JdemoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMH
YKUBOU MIPUPOIBI».

O6opynoBanue: mojenb Mojiekyibl JTHK.

Tema 3. XumMHn4yeCKUii COCTAB M CTPOCHHE KICTKH.

XUMHAYECKAN COCTAB KIETKU. XHWMHUYECKUE DIJIEMEHTBI: MAKPOAJIEMEHTHI,
MUKpO3JIeMeHThl. Bosia 1 MUHEpaibHbIE BEIIECTRA.

OyHKIMM BOABI W MHHEPAIBbHBIX BemecTB B kieTke. [lognepkaHue
OCMOTHYECKOro Oasianca.

benku. CoctaB u cTpoeHHre O€TKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3amennmbie 1 3aMEHUMBbIE aMUHOKHACIOTHL. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJEKYyJbl (TIepBUYHAS, BTOpUYHAS, TPETUYHAS U
YeTBEpTUYHAsL CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIMM GENKOB.



depmeHThl — OuWosorudeckue kartaiauszatopel. CTpoeHue (QepmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuuduunocts. KodepmenTsl. BuramuHsbl.
OTanuns PepMEHTOB OT HEOPTAHMUECKUX KaTaJIM3aTOPOB.

VYraeroabl: MoHOcaxapuabl (TJI0K0o3a, pubo3a U JA€30KCUpud03a),
aucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOTEH,
HeI0103a). buonornueckue GyHKIUM YIiI€BOAOB.

Jlumuael:  Tpurnmunepunbl, Gochomunuapl, crepouabl. [ uapoduUIBHO-
ruapopoOHble cBoiicTBa. buonornyeckue ¢ynkuuu sunuaoB. CpaBHEHUE
YII€BO/IOB, OENKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPTHUH.

HyxkneunoBeie xwucnorsl: JIHK wu PHK. Hyxneornnsr — MoHOMEpPSHI
HyKJIenHOBBIX KuciaoT. Crpoenne u ¢pynkuun JIHK. Crpoenune u ¢pynkunn PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[utonorus — Hayka o kierke. Knerounas teopus — npumep B3auMOAEHCTBUS
uzei u PaKkToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEeHHUSI KIETKH.

Knerka kak menmoctHass >kuBasi cucrtema. OOIue MOpU3HAKK KJIETOK:
3aMKHyTas HapyXHas memOpana, monekyibsl JIHK kak renernueckuil ammapar,
cUCTeMa CUHTe3a Oernka.

Tunbl KIETOK: »JyKapuoTHyeckas W mpokapuornyeckas. OcoOeHHOCTH
CTpPOEHHUsI MpOKapHOTHYeCKON kieTku. KiierouHas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIC OTJIMYMS PACTUTEIIBHOM, >XUBOTHOW U
IPUOHON KJICTKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TJIUKOKAIUKC, UX
¢ynkuuu. [Tnazmaruueckas memOpana, €€ cBoicTBa U pyHkuu. LluTomnasma u eé
opranouipl. OnHoMeMmOpanHbie opraHouabl kietku: OIIC, ammapatr [Nombmxw,
au30coMbl. [TonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MHUTOXOHAPWUM, IUIACTHUIBIL.
[Tpoucxoxnenne MUTOXOHApPUM u TacTua. Bunel muactun. HememOpannbie
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, IEHTPUOIU, PECHHUUKH,
KryTUKd. QyHKIIMU OPraHOMAOB KIETKU. BKItOUeHuUs.

SAnpo — perynsaropHblii 1eHTp KieTku. CTpoeHue snpa: sjuepHas 000JI0YKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®@pankiun, K. M. bap.

Huarpammel:  «PacnpefeneHyie XUMUYECKHX JJIEMEHTOB B  HEXUBOU
npupoje», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOW IPUPOIEN.

Tabmuuel u cxemsl: «llepuoandeckass TabiauIla XMMHYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIeKYJTbl BOJIbI», «brocuuTes Oenkay, «CTpoeHue MOJIeKyJTbl Oemkay,
«Ctpoenue pepmentay, «HyknennoBbie kuciotel. JJHK», «CTpoeHne MoiaeKybl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE HKUBOTHOU KIIETKH»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOEHHE NPOKAPUOTUUYECKOW KIIETKN,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUmuabh».

OOGopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE MJId IPOBEACHHS
HAOIIOJICHUM, WM3MEPEHUM, SKCIEPUMEHTOB, MHKpOIpenapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KIETOK.

JlaGopaTopHblie U NpaKkTHYeCKue padoThl:

JlabopatopHass pabora Ne 1. «/3ydyeHue KaTadUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIJIa3bl UM KaTala3bl)y.

Jlaboparopnasi pabora No 2. «l3ydeHuwe CTpoeHHsI KIETOK pacTeHU,
KUBOTHBIX M OaKTepUil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHKpOIpenaparax U HX
OTHCAHUE.

Tema 4. ’KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BeIIecTB, WKW MeTabomu3M. ACCUMUIIALNS (TUTACTUYECKUN OOMEH) U
TACCUMUIISAIMSA (PHEPreTUUYeCKU OOMEH) — JBE€ CTOPOHBI €IMHOTO IIpolecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPrUM B IMOHUMAaHUU
MeTabonau3ma.

Tumnbel oOMeHa BelecTB: aBTOTPOGHBINA U rerepoTpodHsIii. Ponb ¢pepmeHnTOB
B 0OMEHE BEIlIECTB U MPEBPAIEHUH SHEPTUHU B KIIETKE.

®orocunTe3. CperoBas u TeMHOBas (a3pl  QorocuHTe3a. Peakuun
¢dorocunTeza. IpdexkTuBHOCTH (poTOCUHTE3a. 3HAUCHHE (POTOCUHTE3A ISl KUZHU
Ha 3emuie. BnusiHue ycnoBuii cpeanl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIIEHUST €T0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOoCHHTE3. XEeMOCHUHTE3Upyolue OakTepuu. 3HaUeHUE XEMOCHHTE3a JJIs
KU3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KieTke. PacuiernieHue BellecTB, BbIJEICHUE U
AKKyMYyJINPOBAHUE DJHEPruM B KIETKE. OJTambl 3SHEPreTUYEecKoro oOMeHa.
I'mukonu3. bpoxkenne um ero Buabl. KHCIOPOJHOE OKHUCIEHWE, WU KIETOYHOE
JbIXaHHE. OkucnurenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYECKOro 0OMeHa.

Peaknuun wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmamus u JHK.
Peanuzanust reHerudeckoil uH@opManuu B KIETKE. | €HETHYECKMU KOA U €ro
cBoiicTBa. Tpauckpumiusa — Mmatpuudsii cuaTe3 PHK. Tpancnsauus — OuocuHTe3
Oenka. Ortanbl TpaHcisuuu. KogupoBanue amuHOkucnoT. Ponb pubGocom B
OuocuHTe3e Oenka.

Hexnerounsie ¢hopmbl xku3HU — BUpYyChl. cTopus oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS ¢ SKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — BozOyaurens CII/a.



OOpaTHas  TpaHCKpHIILIUS, peBepTaza W  uHTerpasza.  IIpodwunakrtuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUMA.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konpsnos, /1. 1. Banosckuii, K. A. Tumunpsses.

Tabmuipl 1 cxembl: «Tunel nmutanusy, «Metabonuzm», «MUTOXOHAPUSIY,
«OHepreTuyeckuii oOMeH», «Xiopormiacty, «PorocuHTe3», «Ctpoenue JHK»,
«Ctpoenre U PyHKITMOHHpPOBAHUE TeHa», «CuHTE3 Oenkay, «[ eHeTuuecKuil Komy,
«Bupycer», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nuki Bupyca CIIN/da,
6akrepuodaray, «Permmukanus JHK».

O6opynoBanue: Moaenu-anmukanuu «Y apoeaue JIHK u Tpanckpumimsy,
«buocuntes 6enkay, «CTpoeHHE KIETKNY, Moelb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHNEe M MHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounblii 1MKJ, WM KU3HEHHBIM LUK KieTku. MHTepdaza U MUTO3.
[Ipoueccrl, mportekatomue B uHTepdaze. Pernmkanus — peaxius MaTPUUHOTO
cuateza JIHK. Crpoenme xpomMocoM. XpOMOCOMHBIN Ha0Op — KapUOTHIL
JlurionaHsli M TAlUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHBIL.
[{utonornueckue OCHOBBI PA3MHOKEHHMSI W HWHIAUBHUIYAJbHOIO  Pa3BUTHUSA
OpPraHu3MOB.

[enenne xierkn — muto3. Craguu murtosa. [Ipoueccel, nmpoucxoasmme Ha
pPa3HBIX CTAIAUSAX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemast rubenb KIETKU — arorTo3.

®opmMbI pa3MHOKEHUS OPTaHU3MOB: Oecroyioe U mojioBoe. Busr Gecronoro
Pa3sMHOXKEHUS: JICJICHUE HAJNBOE, IIOYKOBAHWE OJIHO- UM MHOI'OKJIETOYHBIX,
CIOpo0oOpa30BaHKE, BETETAaTUBHOE pa3MHOKeHHe. VMIcKyccTBeHHOE KIOHMpPOBaHUE
OpPraHU3MOB, €r0 3HAYEHUE ISl CENEKIINH.

[TonoBoe pa3MHOMXKEHUE, €r0 OTINYHUSA OT OECIIOJIOrO.

Meiio3. Craguu meiio3a. Ilporeccel, nmpoucxonasiipe Ha CTaausx Menosa.
[ToBenenne xpomocoM B Meio3e. KpoccuHrosep. buosnorndyeckuii cMmbIicia U
3Ha4YeHUE Meno3a.

l'ametorenes — mporiecc 00pa3oBaHUS TIOJNOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3oBaHWE W Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTPOCHUS SAMIIEKIETOK U crepMaTo30uaoB. OIuiogoTBOpeHUE.
[TapTeHnorenes.

NunuBuayanbHoe pa3BuTue (OHTOTreHe3). OMOpPHUOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, racTpyisnus, opraHoreHes. [loctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsAMOE, HENpsMoe (JIU4uHOuHOe). BimsHue



Cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpO/JICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHUE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHcTpanuum:

Tabmuuet u cxembl: «DOpMbI Pa3MHOXKEHHUS OPTaHU3MOBY», «JIBoiTHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pAaCTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knerounsrit muki», «Pemnukanus JHK», «Mutos»,
«Mernosy, «lIpssmoe n HenpsiMOe pa3BUTHE», «l'amMeTOreHe3 y MIECKONUTAIUIUX U
yenoBeka», «OCHOBHBIE CTAJIUA OHTOTCHE3a».

OGopynoBaHue: MHKPOCKOI, MHKPOIPENAPATHI «CriepMaTo30U/1bl
MJIEKOTIUTAIOLIETOY, «SHeKneTka mMieKkonuTarmero», «KapruoknuHes B KIETKax
KOpellKa JyKa», MarHUTHas MoOJAeIb-almuiukanusa «JleneHue KIeTKu», MOJelb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble M IpaKkTHYecKne padoThbl:

Jlaboparopnass pabora Ne 3. «HaGmromeHwe muTO3a B KIETKaX KOHYHMKA
KOpEILKa JyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGopatopnass pabora Ne 4. «/3ydeHuwe CTpOEHHsI TOJIOBBIX KIIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[IpeaMmer u 3amaum reHeTuku. Mictopus pa3BUTUSA T€HETUKU. Posib muTomoruu
U HSMOPHUOJIOTMM B CTAHOBJICHUM T€HETUKHU. BKiall poCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTUE TEHETUKUW. MeToabl TeHETUKU (THOPUI0IOTUYECKUH,
IIUTOICHETUYECKUIM, MOJICKYISIpHO-TeHETHYeCKU). (OCHOBHBIE TI'€HETHUECKHUE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCOJIb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACIIEIOBAHUSI MPU3HAKOB, YCTaHOBIEHHbIE . MeHnaenem.
MonHorubpuiHOoe CKpeluBaHue. 3aKOH eIuHOo00pa3us THOPUIOB IIEPBOTO
nokojieHusi. IIpaBwino AOMUHUpOBaHHWSA. 3aKOH pPACIICIUICHUS IPU3HAKOB.
['mnoresa yucrorsl ramer. 11onHOE M HEMOIHOE TOMUHUPOBAHUE.

JluruOpunHoe  CKpeluMBaHWe. 3aKOH  HE3aBUCHUMOIO  HacCJIedOBaHUSA
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUIIHOTO  CKpEIIUBAHMS.
AHanuzupyouiee ckpenmBanre. Vcnoiab30BaHue aHATM3UPYIOLIEr0 CKPEMBaHUS
JUIS1 OTIPEJIETICHUsI TEHOTHUIIa 0COOU.

CueruieHHoe  HacienoBaHue npu3zHakoB. Pabora T. Moprana 1o
CLICTUICHHOMY HAacCJI€IOBaHUIO I'eHOB. HapyIieHue cuerieHrs reHOB B pe3yJsibTare
KPOCCUHI'OBEpA.

XpoMOoCcOMHas TEOpHUs HACJIEACTBEHHOCTH. | €HeTUYECKHUE KapThI.



I'enernka mosia. XpoMOCOMHOE ONpeneneHrne mojia. AyTOCOMBbI U TOJIOBBIE
XpOMOCOMBI. ['OoMoraMeTrHble W TreTeporaMmeTHble opraHu3mbl. HacnemoBaHue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BBl N3MEHYMBOCTHY: HEHACTIECTBEHHAS U HACJIEACTBEHHAS.
Ponb cpeapl B HEHACJICACTBEHHON  HU3MEHUYHMBOCTH. XapaKkTepucTrKa
MOIU(PUKAIMOHHON N3MEHUNBOCTU. BapuaioHHbIN psii M BapualliOHHAsT KpUBasl.
Hopma peakuum npusznaka. KonnuecTBEHHBbIE M KAauYE€CTBEHHBIE NMPU3HAKU U UX
HOpMa peakiuu. CBoMcTBa MOAU(DUKAIIMOHHON U3MEHYMBOCTHU.

HacnencrBennasi, uid TreHOTUIIHMYECKas, HM3MEHUYHUBOCTh. KoMOMHAaTHBHAas
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTU. MyTarmoHHasi ”3MEeHYMBOCTh. Kitaccudukarys MyTanuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ mpuunuHbl MyTauuid. MyTtareHubie (pakTopsbl.
3aKOH rOMOJIOTHYECKUX PSAOB B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacleICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METO/Abl T€HETHKU
YeJI0BEKA: T€HCAIOTHYCCKUM, OTM3HEIOBLIN, IUTOrCHETHUCCKUM, OMOXUMHUYCCKHMA,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE onpeieTICHUE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C ITOMOIIBIO
[II1P-amanu3a. HacneacTBenHnslie 3a00JIeBaHUS dYeEIIOBEKA: T'CHHBIC OOJIC3HH,
00JIe3HU C HACJIEACTBEHHOM MpeapacnoyioxKEHHOCThI0, XPOMOCOMHbBIE OOJIE3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBONOBBIE KJIETKHU. [IpuHUUMIIBI
310pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0osne3Held. MenuKO-reHeTUYECKOe KOHCYJIbTUPOBaHUE. 3HAYEHHE MEIULUHCKON
TEHETUKU B MPEAOTBPAICHUH U JIEYCHUU TeHETHYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

Tabmuupt u  cxembl:  «MOHOrMOpUIHOE  CKpENIMBAaHME U €ro
IUTOr€HETUYECKAs] OCHOBa», «3aKOH pACILICIUICHUS W €ro UUTOreHeThYecKas
OCHOBa»,  «3aKOH  YHUCTOTHI  ramer», «/urubpuagHoe  CKpelluBaHUE,
«{uTomorudyeckue OCHOBBI JTUTUOPUIHOTO CKpELIUBAHUAY, «Meio3,
«B3zauMopeicTBie aUIENbHBIX T'€HOB», «l'€HeTHUecCKHe KapThl pPACTEHUU,
XKUBOTHBIX U 4eNlOBEeKa», «l'eHeTuka moiyia», «3aKOHOMEPHOCTH HAacleIOBaHUs,
CLHEIUIEHHOTO ¢ mnoJioM», «KapuoTumbl 4YenoBeka H KUBOTHBIX», «Bubl
U3MEHYUBOCTHY, «MoaudukainmonHas U3MEHYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eneTuka rpymni KpoBuy», «MyTallmOHHAsI K3MEHYUBOCTbY.

OO6opynoBanue: Mojaenu-anuiMKanmuu «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonmnoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexkpéct



XpPOMOCOM», MHKPOCKON U MuKporpemnapatr «Jpozoduna» (HOpma, MyTanuu
(GbOpMBI KPBUILEB U OKPACKH Tema), repOapuit «I opox moceBHOM.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlabopatopHas pabora Ne 5. «/3yueHue pe3yabTaTOB MOHOTMOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpEnapaTax».

JlaGoparopnas pabora Ne 6. «M3ydenrne MoaudUKAIIMOHHON U3MEHUYUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO PSiJla U BAPUALIMOHHON KPUBOW.

JlaboparopHas pabora Ne 7. «AHanu3 MyTauui y Apo30(Hiibl HA TOTOBBIX
MHUKpOIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHE€ W aHAIU3 POJIOCIOBHBIX
YEIOBEKaY.

Tema 7. Ceniekunst opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusa Kak HayKa M MpoLEcC. 3apOKICHUE CEJIEKUMHU U JTOMECTUKALUS.
VYuyenne H. UW. BaBunoBa o0 1eHTpax MPOUCXOXKICHHUS U MHOIoo0Opas3us
KYJIbTYpHBIX pacTeHuil. LleHTpbl mpoucxXoxkaeHus: HOMAIIHUX >KUBOTHBIX. CopT,
MOpPO/1a, IITAMM.

CoBpeMeHHbIE METOJIbI CeleKIUU. MacCoBBIM U MHAMBUIYAIbHBINA OTOOPHI B
CEJIEKIIMM pPAcTeHUH M JKUBOTHBIX. OIlEHKa 3KCTepbepa. bIM3KOpOICTBEHHOE
ckpemuBanue — UHOpuAMHT. Yucras nuaus. CKpelMBaHUE YUCTBIX JIUHUU.
I'ereposuc, win rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPHIMHT.
Otrnanénnas rtuOpuamzanus u €€ ycrnexu. VICKycCTBeHHBIM MyTareHes u
MOJIyYEHUE TOJUIUIONIOB. JIOCTUXKEHHUSI CEeNEeKIMU PACTEHUM, KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonoruss Kak oOTpacib MPOU3BOACTBA. |'€HHAs HHXKEHEpHUs. ITarbl
co3ganusi pexkomOunantHod JIHK wu Tpancrennsix opranuzmoB. Kiierounas
uHxeHepus. Kiierounsle KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KionupoBanue BBICOKONPOIYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OpPTraHU3MOB.

DOKOJIOTHYECKHEe U JITHYeckue  mpoonembl. ['MO  —  reHeTudecku
MOIU(UIIMPOBAHHBIC OPTaHU3MBI.
JlemoHCcTpanuu:

IToprpersr: H. M. BaBwios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmumpel 1 cxembl: Kapra «lleHTphl MPOMCXOXKJIEHHS M MHOTro00pa3us
KYJbTYPHBIX pacTeHun», «[lopoapl qoMalmHUX XKUBOTHBIX», «CopTa KYJbTYPHBIX
pacteHuity, «Otnanénnas rudpuanzamnusy», «Padorsl akanemuka M. @. liBanoBay,
«Ilomummmongusy, «OOBEKThI OuOTexHONOTUNY», «KileTouHble KyJIbTYpel U
KJIOHUpOBaHUE», «KOHCTpyHpPOBAaHHUE U MIEPEHOC TEHOB, XPOMOCOM).

OO6opynoBanue: MyJISIKH TUIOA0B M KOPHEIUIOA0B AUKUX (OPM U KYIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03UCTBEHHBIE PACTECHUS.



JlabopaTopHbIe M IpaKTHYecKHe padoThbl:

Okckypeust «OCHOBHBIE METOABl M JOCTHIKECHHSI CEJIEKIIMM PACTECHUH MU
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCHBITATEAbHBIM  y4aCTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOpPHUIO
arpOyHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA [TPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornacuo ®I'OC COO, ycraHaBiauBarTCS TpeOOBaHUS K pe3yJbTaram
OCBOGHHUS  OOY4YaIOIIMMHUCS MPOrpaMM  CpelHero oomero o0pa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA mIpeaMera «buomorus»
BBIJICJICHBI CJIEAYIOIINE COCTABJISAIONINE: OCO3HAHHE OOYYaIOIIUMHCS POCCUMCKON
rpaXJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENCNICHUIO, Haduyue MOTHBAIIMM K OOy4YeHHMIO OHOJIOTHH,
I[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJUIMN Pa3BUTUS OHUOIOTHUECKOTO
3HaHWSI, TOTOBHOCTh M CIIOCOOHOCTH OOYYaronIuXcsi pyKOBOJACTBOBAThCS B CBOEH
JNEATENBHOCTA [EHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPUCYIIUMHA CHCTEME
OMOJIOTMYECKOT0  00pa3oBaHMs, HAIUYHUE HKOJOTMUYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS NpeaMera «buosorus» mnocTuraroTcs B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMUA POCCUUCKUMU COIMOKYJBTYPHBIMU, UICTOPUYECKUMHU U JYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHUHSATHIMHA B OOIIECTBE MpaBWIaMU M HOPpMaMu
TOBEJICHHUSI W CIIOCOOCTBYIOT TIPOI[ECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, PA3BUTUA BHYTPEHHEH TNO3UIMM JIMYHOCTHU, MATPUOTHU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPYJa U CTaplIeMy IMOKOJECHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOI0 OTHOIICHUS K KYyJbTYPHOMY HACICIHIO U
TpaAUIUAsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEN CPELE.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS YyueOHoro mpeamera «buosorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAKOIIUXCS PYKOBOIACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM ILIEHHOCTSIM POCCHUCKOTO OOIIECTBa, PACIIMPEHHE KU3HEHHOTO
OMbITa M OMbBITA JIEITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIlpaBlICHUM
BOCTIUTATEIbHOMN JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMS

c(hOpMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKM 00YYAIOIIEerocs Kak aKTUBHOTO H

OTBETCTBEHHOT'O WICHA POCCHMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, yBa)KCHHE
3aKOHa W MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH EATETbHOCTH TMpU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHUU y4EeOHBIX W TO3HABATEILHBIX 3a/ad, BHITIOJTHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CITIOCOOHOCTHh  OTPENENATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€

YMEHHUE YUYUTHIBATH B CBOMX JEHCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJICH C pa3HBIMH YOCKICHUSIMH, KYJIbTYPHBIMHU IIECHHOCTSIMH H
COIMAJIHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJIHCHHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIIENIOBATEIbCKUX 3a7a4, YBAKHTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB MPHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COJIePKAHNS,

TOTOBHOCTh K TYMaHUTAPHOUN M BOJIOHTEPCKOM JIEATEITHLHOCTH;

2) NaTPHOTUYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAHHOCTH pOCCHUICKOM IpakIaHCKOMN UJEHTUYHOCTH,
naTpUOTHU3Ma, YBaXKEHUS K CBOEMY Hapoiay, YyBCTBAa OTBETCTBEHHOCTH IEpe
Ponunon, ropmoctm 3a cBOM Kpal, CBOXO PoauHy, CBOW S3BIK M KYJBTYpY,
IPOITIOE ¥ HACTOSIIEe MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuw;

IIEHHOCTHOE OTHOIIEHHUE K MIPUPOTHOMY HACIICIUIO M TTaMSITHUKAM MPUPOBI,
JOCTIKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIQJ POCCHUHCKUX YYEHBIX B CTAHOBJIICHHE H
pa3BuTHEC OWOJOTMH, TOHWMaHUS 3HAYCHHUS OWOJIOTMU B IIO3HAHWH 3aKOHOB
MIPUPO/IBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTr0 00IIIEeCTBa;

ujeiiHas yOeXKIE€HHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

OCO3HAHHE JTYXOBHBIX IICHHOCTEH POCCUICKOT0 HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHIS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OY/IyIIIETro;

OTBETCTBEHHOE OTHOIICHNE K CBOUM POJIUTEISM, CO3JJaHUIO CEMbH Ha OCHOBE
OCO3HAHHOT'O TPHWHITHS IIEHHOCTEH CEMEWHOW JKM3HHM B COOTBETCTBUU C
TpaguIsIMu Hapo10B Poccun;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETHYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAsl ACTETUKY OBbITa, HAYYHOTO M
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHIA,



MOHMMaHHUE YMOIMOHATBLHOTO BO3JICHCTBHUS KUBOW TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTpEMJICHUE
MPOSBIIATH KAYeCTBA TBOPUECKOM JIMUHOCTH;

5) ¢usuuyeckoro BocnuraHusi, GopMHPOBAHMSA KYJIbTYPbI 310POBbS U
IMOIMOHAJILHOTO 0J1Ar0MOyYHs:

NOHMMaHUE W peanu3anus 370pOBOro M 0Oe3omacHoro obpas3a >KU3HH
(3mopoBO€  THUTaHWE, COOJIOJICHWE TUTUECHUYECKUX TPaBWI W HOPM,
COQTaHCHPOBAHHBIM PEXUM 3aHATHA W OTABIXA, peryiasapHas Qu3ndecKas
aKTHUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBbIO;

MOHWMAaHUE TIEHHOCTH TMPAaBWI HWHIUBHUIYAIHPHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CHUTYAIUAX, YIPOXKAIONIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHHME MOCIEACTBUN U HENPUITUS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOT0 BOCIIMTAHMS:

TOTOBHOCTH K TPYZlY, OCO3HAHUE IIECHHOCTH MacTepPCTBa, TPYA0JI00HUE;

TOTOBHOCTh K AaKTHUBHOM JI€ATETbHOCTH TEXHOJOTMYECKOM M COLHMAIBHOM
HANPABJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIONTHATB TaKYIO IEATEILHOCTD;

WHTEPEC K paslInyHbIM cepaMm MpoecCHOHAIBHON ACSITEIHHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccud U Pean30BbIBATH
COOCTBEHHBIC KU3HECHHBIEC TUTAHBL;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO W CaMOOOpPa30BaHUIO Ha
MIPOTSKEHUU BCEU JKU3HU,

7) 3K0JIOTM4€eCKOr0 BOCIIUTAHMS:

IKOJIOTHYECKHU IIEJIECO00pa3HOE OTHOIICHHE K TPUPOJE KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYII€CTBOBAHHSI;

MOBBIILIEHWE YPOBHSA HKOJIOTMYECKOM KYJIbTYpbl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKPYXarUIEH CPEIIbL;

OCO3HAaHHE TJI00aTBHOTO XapakTepa JIKOJOTHUECKHX MpoOJjeM W IMyTed HuX
pElIeHHUS;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYECHUH OHOJIOTHH
3HaHWSI W YMEHUS TPU pPEIICHWH TPoOJeM, CBS3aHHBIX C palldOHATBHBIM
IPUPOJIONONIb30BAHNEM  (COONIOJICHHE  TIpaBUJl  TOBEACHUS B NIPUPOJE,
HANPABJICHHBIX HAa COXPAHEHHE PAaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHUIIOB,
IKOCHCTEM, OHochephl);



AKTUBHOE HENpUsATUE JEWCTBUH, NPHUHOCIIIMX BpEl  OKPYKaIOIIEH
MPUPOJIHON cpeie, YMEHHE IPOTHO3UPOBATH HEOJArOoNMpUSITHBIC IKOJOTHUECKHE
MOCJIEJCTBUS MPEANPUHUMAEMBIX JSUCTBUNA U NPEAOTBPAIATh UX;

HAJIUYUE PAa3BUTOrO SKOJOTMUECKOI0 MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OIIbITa JESITCILHOCTH SKOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHHUSsI
PYKOBOJICTBOBAaTbCS MMH B ITO3HABATEIIbHOW, KOMMYHHKATUBHOW M COLMAIIBHOU
MIPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOU JAEATEIbHOCTH SKOJIOTHYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIUAJIOTE
KYJIBTYpP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHUTATEJIbCKOW KYyJIbTYpbl KaK CpEICTBa
B3aUMOJICHCTBUSI MEXAY JIFOJbMH U TTIO3HAHUS MUPA;

NOHWMaHue crenu@uku OWONOTMM KaK HAyKW, OCO3HAHUA €€ poiu B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHus 00 OKpY)KalollleM MHUPE KaK O €IMHCTBE MPHUPOJbI, YEIOBEKa U
olIIecTBa, B IMO3HAHWM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W PEIICHUH MPoOIeM
COXpaHEHUS TPUPOTHOI'O PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OUOJOTHUU JIsi COBPEMEHHOMN ITMBWJIM3AIINU:
obOecricueHUs] HOBOTO YPOBHSI Pa3BUTHA MEIUILIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX peliaTh  PEeCcypcHbIE  MPOOJEMBI  Pa3BHTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJIa U3 TI100ATBHBIX IKOJOTMUYECKUX MPOOJeM U
oOecrieueHus1 mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX pPEeCypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCThL B TIOJYyYCHHH OWONOTHYECKUX 3HAHWA B IEAX
MOBBIIIEHUST OOIIEH KYJbTYphl, €CTECTBEHHO-HAYyYHOM TI'PaMOTHOCTH, Kak
COCTaBHOW YacTH (YHKIIMOHAIBHON IpaMOTHOCTH oOydarommxcs, (popMupyeMon
IPpU U3yYEHUN OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM UCIIOJNIb30BaTh TMOJyYaeMble 3HAHUA I aHaIu3a |
00BSICHEHUS SBIICHHH OKPYXKAOIIETO MUPa U MPOUCXOIAIIUX B HEM H3MECHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIOUEHHUSI HAa OCHOBE HAay4yHBIX (DAKTOB U
UMEIOIINXCS JAHHBIX C 1EJIbIO MTOJTYUYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CAMOCTOSITEIILHO HMCIIOJIb30BATh OHMOJIOTMYECKUE 3HAHUSA IS
penieHus mpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUsAX;

OCO3HAHUE IIEHHOCTH HAYYHOW JAESATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOCKTHYIO U HCCIIEIOBATEIbCKYIO ACSITENHbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTHBHOMY IOJIYYEHUIO HOBBIX 3HaHUN MO OHOIOTMM B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3ysibTaThl OCBOCHUSI yueOHOro mpeaMera «buosmaorusy
BKJIIOYAIOT: 3HAYuMble JJi1 (OPMUPOBAHUS MHMPOBO33PEHUSI O00YUYaIOIINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIeHayYHbIEe MOHSTHUS, OTPAXKAIOLIUE
[EJOCTHOCTh HAYYHOM KapTUHBI MHUpPA U CHeNu(UKy METOJ0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCClieloBaHUe,  HAONIOJIEHHe,  HU3MEpPEHHE, OKCIEPUMEHT U JPYrux),
yHUBEpCAJIIbHbIC Yy4eOHbIe JeWcTBUsS (TI0O3HABaTEIbHBIE, KOMMYHUKATHUBHBIC,

PErYJISTUBHBIE), o0ecreunBaroIme (dopmHpoBaHue (yHKLIMOHAIBHOM
IPAaMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMH OOYy4YaloIIMUXCs, CIIOCOOHOCTh
o0yuarouuxcs UCII0JIb30BaTh OCBOEHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECCKUE 3HAHUSA W  yHUBEPCAIbHBIC ydeOHbIE JICWCTBHUS B
NIO3HABATEIbHOM U COLMATIbHOM ITPAKTHUKE.

MeranpeMeTHbIe PE3yJIbTaThl OCBOCHHS IMPOTPAMMBI CPEIHEr0 OOIIero
00pa30BaHuUs TOJKHBI OTPaXKaTh:

OgBnagenue YHHMBepPCAJIbHBIMH yueOHBIMU NMO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a30BbI€e JIOTHYECKHUE IeHCTBHA:

CaMOCTOATENLHO  (OPMYJIMPOBATH U aKTyalIM3UpoOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHWM 3HAHUNA TPHUEMBI JIOTUYECKOTO MBITUICHHUS
(aHayM3a, CUHTE3a, CpaBHEHMUsI, KilacCupUKaIMU, 0000IIEHHS ), pACKPBIBATh CMBICII
OMOJIOTUYECKUX TOHATUM (BBIIETATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATH
CBSI3M C IPYTUMU TTOHSITUSIMHA);

OTpEeACNATh 1ETU JeATEIbHOCTH, 3aJaBas TapaMeTpbl W KPUTEPHH HX
JOCTUXKEHHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIbHOCTHU C MOCTABIIEHHBIMU LENSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS JUIsl OOBSICHEHUSI (DAKTOB U SIBJICHUI
YKUBOU NIPUPOJIBL;

CTPOUTH JIOTMYECKHE PACCYXACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
AQHAJIOTUM), BBISABIATH 3aKOHOMEPHOCTH U NPOTHUBOPEUHS B PpPaCcCMaTpPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKIFOUCHUS;

PUMEHSTh CXEMHO-MO/ICITLHBIE cCpencTtBa IS TPEICTaBIICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOUIEHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKK€  MPOTHUBOPEYMH  Pa3HOro  pOJa,  BBIABICHHBIX B Pa3JIMYHBIX
UH(GOPMAITMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IUIaH pelICHUs MPOOJIEMbl ¢ YYETOM aHaIM3a HWMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH pabOTy B  YCIOBUSAX  pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJIEHCTBUSI;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEILCKIE eHCTBUA:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIEA0BATENBbCKON U IPOEKTHON JIEATEIbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEUIECHUS MPAKTUYECKUX 3a7a4, IPUMEHECHUIO
Pa3JIMYHBIX METO/IOB MO3HAHUS;

UCIOJIb30BaTh pPA3JIMYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUN YYE€OHBIX U COIMATBHBIX TPOEKTOB;

(dbopMHUpOBATH HAYYHBIN TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NTOHATUSIMU U METO/IAMU;

CTaBUTh M (OpMyIupoBaThb COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
NEATENbHOCTH U JKU3HEHHBIX CUTyalUsX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W AKTyaJIM3UPOBATH 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUsl, HaXOAWTh apryMEHThl IS JI0Ka3aTelibCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMETPhl U KPUTEPUU PEILICHHUS;

AHAJM3UPOBATH I[IOJYYECHHBbIE B XOAE PEUICHUA 3aJadyd pPe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OILICHKY HOBBIM CUTYAaIUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;

OCYIIECTBIIAThH 1IE€JICHANPABICHHBIA TMMOUCK TIEPEHOCa CPEACTB U CIIOCOOOB
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHYECKYIO 00JacTu
KUZHEAEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IMPEAMETHBIX 00JacTeill;

BBIJIBUT'aTh HOBBIE€ UJEH, MPEIIaraTb OPUTrMHAIbHBIE MOAXOJbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ nunopmaunmueii:

OPUEHTUPOBATHCS B PA3TUYHBIX UCTOUHHMKAX MH(MOpPMAIH (TEKCTEe Y4eOHOTrO
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpPaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBaTh



UH(POPMAITUIO PA3IMYHBIX BUAOB U ()OPM MPEICTABIICHUS, KPUTUICCKH OIICHUBATh
€€ I0OCTOBEPHOCTh U HEMIPOTUBOPEUUBOCTH;

dbopMynHpoBaTh 3aMpOChl U MPUMEHSTh PA3IMYHBIE METOJbI MPHU TOUCKE U
otOope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajady;

NpUOOpETaTh OMBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3INYHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITENTFHO ~ BBHIOWpaTh  ONTUMalbHYIO  (OpMYy  TIpEACTaBIICHUS
Oouonornyeckor uHbopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJHIIbI, PUCYHKH
" pyroe);

UCTIONBh30BaTh HAy4YHBIA S3BIK B KadecTBe CcpeAcTBa mpu paboTe ¢
Ouosjornyeckod HHPOpMalMe: MNPUMEHATh XHUMHUYecKue, (Qusnyeckue W
MaTEeMaTUYECKHUE 3HAKM U CUMBOJIBI, (HOpMYJbl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIAJ€Th  HABbIKAMHM  pACIO3HABaHUS M 3allUThl  MH)OpMmauwy,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHue yHUBEPCAJIbLHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSAMM:

1) obmeHme:

OCYHIIECTBJISATH KOMMYHUKAIIMK BO BCeX cepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTE WJIM JUCKYCCHUU TO CYIIECTBY OOCYX/IaeMOW TeMbl (YMEHHE 3a]1aBaTh
BONIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaracMoiu
3a/1au, YUUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMNA APYTMX YYaCTHHUKOB
Janora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIECHUS, MOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBCHHS KOH(IMKTHBIX CHTYAIUH,
YMETh CMSITYaTh KOH(IJIUKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3TUYHBIMU CIIOCOOaMH OOIIEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOPPEKTHOU (popme GOopMyITHUpOBATH CBOU BO3PAKEHNUS;

Pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI eI TeJIbHOCTh:

MOHMMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBHIYaIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000OCHOBBIBATh HEOOXOAUMOCTD
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEIICHUN yueOHOM 3a1a4u;

BBIOWpATh TEMAaTUKy M METOJbI COBMECTHBIX MEUCTBHHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA;



NPUHUMATh  IIEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJAMHUPOBAaTh JEWUCTBUS MO €€ IOCTHKEHHIO: COCTaBJISITh IUIAH JIEWCTBUH,
pacmpeneisTh poiu ¢ Y4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXKIAaTh PE3YJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAaue€CTBO CBOEro BKJAJa M KaXJOr0 yYacTHUKA KOMAaH]Ibl B
001l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE TIPOEKTHI, OLEHUBAaTh HUJEU C T[O3UIUKA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJICHHUE B Pa3IUYHBIX
CUTYaIMSIX, IPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

OBJaeHne YHMBEPCAJTbHBIMH PeryJSSTUBHBIMHU 1efiCTBUSAAMM:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBJICHUS MpOOJIEeM M UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BEIOWpAaTh HAa OCHOBE OWOJOTWYECKHX 3HAHUW II€TIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JICMCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKHUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MMO3HABATEIbHYIO NIESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 3aJjauyu B 00pa3oBaTEIbHON
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITETILHO  COCTABJISITH IUIAH  PEIICHHs MNpoOieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IIPEATIOUTCHHUIH;

JIaBaTh OLICHKY HOBBIM CUTYallUsM;

pacuupsTh paMKH y4eOHOI0 MpeIMeTa Ha OCHOBE JIMUHBIX TIPEATIOUTECHHUIH;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peIlCHHE;

OLICHUBATh PUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO HIUPOKOW HJPYAUIMH B
pa3HbIX 00JIaCTAX 3HAHUM, TMOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BIIaJICTh ~ HABBIKAMU  TMO3HABATEIbHOM  pediiekcuu Kak  OCO3HAHUSA
COBEpIIAEMbIX JICHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HMX PE3yJbTaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI PeQUIEKCUU Il OLEHKU CUTYallMH, BbIOOpa
BEPHOI'O PELICHUS,

yMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHWKEHHUIO;



INPUHUMATh MOTHBbI M apryMEHTbl JPYrMX TNpPH AHAIU3E PE3YIbTATOB
NEeATEIBbHOCTH;

3) npuHsTHE CeOsl M IPYTHUX:

OPUHUMATh Ce0sl, IOHUMAasi CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTbl JPYIrUX @pPU aHalIu3€ pe3yJbTaToB
NEeATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C IO3ULIMU APYTOro YEIOBeKa.

NPEJAMETHBIE PE3YJIBTATBI

[IpenmerHble pe3ynbTarbl ocBoeHusi mporpamMmbl COO mo Ouosoruu Ha
0a30BOM ypOBHE BKJIIOHAIOT crienuduueckue st yaeOHoro npeamera «buosaorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOObI IEHCTBUI 10 OCBOEHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO0 3HAHUW, BUJBI I€ATEIBHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUA U
OPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YUYEOHBIX CHUTYalUsX, @ TAKKe B PeaJbHBIX
KU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme mnpenMerHbie
pe3yNbTaThI MPEICTaBICHBI M0 TOAAM 00yUYEHHUSL.

[IpenmeTHble pe3ysbTaThl OCBOCHUS ydeOHOro npeamera «buonorus» ¢ 10
Kjlacce NOMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OpMHUpPOBAHHHM COBPEMEHHOH €CTEeCTBEHHO-
HAy4YHOM KAPTHHBI MUpPa M HAy4YHOIO MHMPOBO33PEHHs, O BKJIAJAE POCCUHCKUX M
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (QPYHKIMOHAIBHOU
rPaMOTHOCTH YEJIOBEKA JJISl PEILICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBATh COJIEp)KaHHWE OUONOTUYECKUX TEPMUHOB U TOHSATHUH:
KU3Hb, KIJIETKA, OpraHu3M, Meradonu3M (OOMEH BEIIECTB W MpeBpalicHue
SHEPrumn), FOMEOocTa3 (caMoperyJssiius), ypOBHEBasi OpraHu3als KUBBIX CHUCTEM,
CaMOBOCHPOU3BEIEHHE (PENPOAYKLIHA), HACIEACTBEHHOCTh, ©3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JOrMa MOJIEKYJsIpHOM Ouonoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTO0Opasusi u
MPOUCXOXKACHUS KyIbTYpHBIX pacTenuilt H. V. BaBuioBa), onpenensiTh rpaHUlbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BIIAJIETh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OIMCAHUE XUBBIX CUCTEM, IIPOLIECCOB M SBJICHUM, OpPraHU3alus U IIPOBEACHUE
OMOJIOTMYECKOrO0  3KCIEPUMEHTA,  BBIABMIKEHUE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJY HCCIEIyEeMbIMH BeJIMYMHAMHU, OOBSCHEHHE IMOJTYYEHHBIX



pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOpUHA M 3aKOHOB, YMEHHE
JienaTh BBIBOJbI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIE PU3HAKKA BUPYCOB, KJIETOK INPOKAPHUOT U
9YKapuoT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
POLIECCOB: OOMEHa BELIECTB U MPEBpALICHUS] YHEPIrUU B KIETKe, (HOTOCHHTE3A,
IUITACTUYECKOr0 M DJHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meilo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUSA, HWHIUBHUAYAJIbHOI'O Pa3BUTUS OpraHU3Ma
(oHTOTrEHE3);

yMEHUE MPUMEHATH MOJTYYEHHbIE 3HAHUS I OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NIPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KU3HA C LEIbI0 oOecnedyeHus Oe30IacHOCTH CBOErO 370pOBbSI M 30POBBSA
OKpPYXAaIOLUX JI0eH, COOMI0/IEHU HOPM IPaMOTHOI'O MOBEICHUS B OKpYKarouiei
OPUPOAHON cpelle, MOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JIOCTHXKEHHM
COBPEMEHHOU ounonoruu U OMOTEXHONOTUM  JI1  PalMOHAIBHOTO
IPHUPOIOIIOIb30BAHUS;

yMEHUE peniaTh >3JEMEHTapHble TE€HEeTUYECKHME 3aJaud Ha MOHO- U
TUTHOPUAHOE CKpElIMBaHWE, CIICTUICHHOE HACIeJOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPHJIHOTO CKpEIIMBaHUs ISl MPEICKAa3aHUsl HACJENOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINONHATh JA0OPAaTOPHbIE U MPAKTUUYECKHE pabOThl, COONIOAATH
npaBujia Ipu padbore ¢ ydeOHBIM U J1a0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHMBAaTh M HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOIO  COJAEPKAaHMsI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(OpPMALMU, HAYUYHO-TIOMYJISPHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCJIEIOBaHUI B OHOJIOTHUH,
MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIICHHUS,
00001112t OMOJIOrMYECKYI0 UHPOPMALIMIO U3 HECKOIbKUX HCTOYHUKOB, I'PAMOTHO
UCIIOJIb30BaTh OHATUIHBIN amnmapaT OMOJIOTHH.

[IpenMeTHble pe3yabTaThl OCBOEHUS ydeOHoOro mpeamera «buonorus» ¢ 11
K1acce JOKHBI OTPAXKATH:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTMU B CUCTEME Hay4HOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OpMHUpPOBaAHHM COBPEMEHHOH €CTEeCTBEHHO-
HAy4YHOM KapTUHBI MHpa U HAYYHOTO MHPOBO33PEHHUSA, O BKJIAJE€ POCCUHUCKHUX H
3apyOeKHbIX y4Y€HBIX-OMOJIIOrOB B pa3BUTHE OHOJOTWMH, (PYHKUMOHAIBHOU
I'PAaMOTHOCTH Y€JI0BEKA JIJIs PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COJIEp)KaHWE OUOJOTHYECKUX TEPMUHOB U TMOHSATHUM:
BUJ, TOMYJISALUS, TeHO(OH/I, SBOIIOIMS, IBIXKYIIKE CUiIbl ((DaKTOpbI) 3BOJIIOLNUHY,
IPUCIIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pAa30BaHUE, HKOJIOTMYECKUE (DAKTOPHI,



HKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, LENd MUTaHus,
AKOJIOTHYECKasl upamua, OuoreoreHos, ouocdepa;

YMEHHE H3JaraTh OHOJIOrMYecKHe Teopuu (dBONIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUS DHBOJIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogsimieBoro cxonactsa K. M. bapa, uepenoBaHusi riaBHBIX HalpaBiIeHUH U
nyreit sBomonuu A. H. CeseprioBa, yuenus o 6mochepe B. U. BepHanckoro),
OMpPENIENATh I'PAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;

yMEHHUE BIaJeTh METOJAaMU HAy4YHOTr'O MO3HAHUS B OMOJOTHM: HAOII0ICHUE U
OMKMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUI, OpraHu3aius U MNpOBEACHUE
OMOJIOTMYECKOr0  AIKCIIEPUMEHTAa,  BBIIBI)KEHHE  TUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEAyEMbIMH BEJIMYMHAMHU, OOBSCHEHHE IOIYYEHHBIX
pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPUM U 3aKOHOB, YMEHHUE
JienaTh BBIBOJbI HA OCHOBAHUU IMOJTYYEHHBIX PE3YJIHTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIE MPHU3HAKK CTPOCHUS OMOIOTHYECKUX
OOBEKTOB: BHJOB, MONYJALMA, NIPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreolleHO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACIIEICTBEHHOU
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUS, MPUCITIOCOOIEHHOCTH
OpPraHMU3MOB, JIEHCTBUS SKOJIOIMYECKHX (PaKTOpOB Ha OpraHM3Mbl, IEpeHoca
BEUIECTB M IOTOKAa HYHEPrUM B HKOCUCTEMAX, AHTPONOIE€HHBIX W3MEHEHHH B
OKOCHCTEMaX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB W OHUOr€OXMMHYECKHUX
IIUKJIOB B Onocdepe;

YMEHHUE NPUMEHSATh MOJyUYEHHbIE 3HAHUS A1 OOBACHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHHUM, JUISl IPUHATHSA MPAKTUYECKUX PELICHUH B ITOBCEIHEBHOMN
KU3HA C LEeIbl0 oOecnedeHus: Oe30MacHOCTH CBOErO 370pOBbS M 370POBbS
OKpPYXaIOIIUX JII0eH, COOMI0IEHHsT HOPM IPAMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHON Cpeae, MOHMMAaHHE HEOOXOJUMOCTU HCIOIb30BaHUS JTOCTHKEHHIM
COBPEMEHHOW OMOJIOTMH JIJIs1 PALIMOHAJILHOI O IPUPOI0II0Ib30BAHNUS;

yMEHHUE peliaTh dJIeMEHTapHble OMOJIOTrHYeCKUe 3aa4k, COCTABISTh CXEMBbl
MepeHoca BEIECTB U SHEPTUU B IKOCHUCTEMaXx (IIeTH MUTAHMUS);

YMEHHUE BBIMIONHATH JTAOOPATOPHBIE W TPAKTUYECKHE PabOTHI, COOIIOAATH
npaBujia pu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

yMEHUE KpPUTHUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HUHPOPMALIUIO
OMOJIOTMYECKOT0  COJEP)KaHMSA, BKJIIOYAIONIIYI0 IICEBJOHAYYHbIE 3HAaHUSA W3
pa3IMYHBIX UCTOYHUKOB (CpPEACTBAa MAacCOBOW MH(POpMALMU, HAYYHO-TIOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaTb  IJIOOANbHBIE  3KOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3ULIUIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
0000m1asi OMOIOrNYecKy0 MH(OpPMAIMIO U3 HECKOJIBKUX HCTOUYHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATUIHBIN anmnapaT OMOJIOTUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne ni/m P KonTpoabnsie | IlpakTnuyeckue (upp )
NMPOrpamMMblI Bcero odpa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
bu6mmoreka [JOK
L broorist kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIC cCCTEMBI M KX OpTraHu3aIus 1 bubmorera [JOK
p 1 https://m.edsoo.ru/7f41¢292
. bubnuotexa [JOK
3 XUMUYECKHUI COCTaB U CTPOCHUE KIIETKU 8 1 htts://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 HKHSHEACATENLHOCTS KICTKH 6 https://m.edso0.ru/7f41c292
5 Pa3zMHOkeHNE 1 HHANBUAYaTbHOE Pa3BUTHE 5 1 bu6mmoreka [JOK
OpraHU3MOB https://m.edso0.ru/7f41c292
5 HacnenctBeHHOCTb U UBMEHUUBOCTh 8 15 bubmuotexa [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 Bbu6mmoreka [JOK
OMOTEXHOJIOTUH https://m.edso0.ru/7f41c292
Bbu6moreka [JOK
8 Pesepatioe Bpems . https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KonuuecTBo yacoB
Ne ni/m Tema ypoka Kontpoabnbie IpakTnyeckue
Bceero
padoTbI padoThI

1 buosiorus B cucreme Hayk 1
Meto1bl TO3HAHUS KUBOW HPUPOBI.

5 [TpakTrueckas padora Ne 1 1
«Hcnonb30BaHne pa3IMuHbIX METOOB
MIPU U3YYEHUH OUOTOTHYECKUX 0OBEKTOBY

3 buonoruueckue cUCTEMBbI, MPOLECCH U UX 1
H3y4yeHue

4 XUMHYECKUI cocTaB KieTKU. Bona u 1
MUHEPATBHBIE COJTU

5 benku. CocTaB u cTpoeHue 0eIKoB 1
®depMeHThI — OMOJIOTHYECKHE
kaTtaymm3aTophl. JlaboparopHas padota Ne 1

6 «/3ydeHne KaTaTuTHIECKON aKTUBHOCTH 1
(dhepMeHTOB (Ha MpUMepe aMUITa3bl WIH
KaTamasbl)»
VYrneBobl. Jlunubl

7 1

8 Hyxneunoseie kucinorsel. AT® 1

9 HcTopus n MeToabl U3y4eHUs KIETKU. 1

Kierounas teopus




10 KiteTka xak nemocTHas XuBas CUCTEMA 1
CtpoeHue 3yKapuOTHIECKON KIECTKH.
JlaboparopHas pabota Ne 2 «M3y4yeHue
11 CTPOEHHUS KJIETOK PACTCHUH, )KUBOTHBIX, 1
rpuOOB U OaKTEepUii MO MUKPOCKOTIOM Ha
TOTOBBIX MHKpOIIpernapaTax u ux
OITMCAHUE
12 OOMeH BelecTB WM METa00JIN3M 1
13 dotocuHTe3. XeMOCHHTE3
14 DHepreTuyecKkuii 0OMeH
JKu3HeHHBIN LUK KIETKU. JleneHue
kieTkd. Muro3. Jlaboparopuas pabota Ne
15 3 «HaOmronenne MUTO3a B KIIETKAX 1
KOHYHKA KOPEIIIKa JIYKa Ha TOTOBBIX
MHUKpOTIperapaTax
16 buocunTtes 6enka. Peakuus MaTpuaHOTO 1
CUHTE3a
17 Tpancsiius — OnocuHTE3 OeNKa 1
18 HexneTtounsie (opMbl )KU3HU — BUPYCHI 1
19 @opMbl pa3MHOKEHHSI OPTaHU3MOB 1
20 Metios 1
OO6pa3oBaHue U Pa3BUTHE MTOJOBBIX
kieTok. OmnonorBopenue. JlaboparopHas
21 pabora Ne 4 «3yuenue crpoeHus 1
TMTOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB 1
23 I'eHeTHKa — HayKa O HaCJIEZCTBEHHOCTH U




U3MCHYMBOCTH

24

3aKOHOMEPHOCTH HACTEAOBaHUS
MpU3HAKOB. MOHOTHOpUIHOE
CKpelBaHHe

25

JluruOpuaHoe CKpenmrBaHue. 3aKoH
HE3aBUCHUMOT'0 HACIIEOBaHUS TPU3HAKOB

26

CuenuieHHOE HacJeI0BaHUE TPU3HAKOB.
JIaGopatopnas pabota Ne 5 «3yuenue
pe3yabTaTOB MOHOTHOPUIHOTO U
IUTHOPHUIHOTO CKPEIINBAHUS Y
Jp030(UIIBI HA TOTOBBIX
MUKpOIpernapaTax»

27

T'eneruka nona. Hacnenosanue
MIPU3HAKOB, CLIETTICHHBIX C MTOJIOM

28

M3menuuBocTh. HenacneacteenHas
M3MEHYMBOCTH. JJabopartopHas paborta Ne
6. 3yyenne MoqupUKaIIMOHHOK
W3MEHYUBOCTH, IOCTPOCHUE
BapHUAIIMOHHOTO PsAJia ¥ BApUAITUOHHOMN
KpUBOI»

29

HacnenctBeHHast H3MEHYHBOCTb.
JlaGopaTtopHast pabota Ne 7. «Ananus
MyTanui y 1po30(uiIsl Ha TOTOBBIX
MHUKpOTIpenaparax»

30

I'eHeTnka dyeaoBeka




PeseprubIil ypok. O60011eHIE TIO TEME
«HacneacTBeHHOCTh U N3MEHUYUBOCTH

31 1
OpPTraHHU3MOBY

32 Cenekius Kak HayKa U MPOILECC 1
MeTobl U JOCTHXKEHUS CETICKIMN

33 PaCTCHHM U KHUBOTHBIX 1
buotexHonorus kak orpacib

34 MIPOU3BOJICTBA 1

OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 34




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

1. Buonorns, 10 knace/ benses J.K., bopoaun IT.M., Jeiviun I'.M. u apyrue; nom
penaknueit bensesa J1.K., JIpimmmuma I'.M., Akninoneproe o6mecTBo «M3matenscTBo
«IIpocBemenue», 2021 r.

2. Buonorus. EI'D-2024. Tematuueckuii TpeHUHT. Bee Tvnbl 3ananuii | A. A. Kupunenko /
nox pen. Kupunenko A. A., «M3narensctBo «Jlermon», 2023 r.

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. buonorus. Bech mkonbHbIN Kypc B Bonpocax u otBerax / H. A. Jlemesa, JI. B. Kammiok,
H. 1. JIucos; nox pex. Jlemeza H. A., OOO «M3narensctBo «HOHMMpece», 2021 r.

2. buonorus. 10 xnacc. Metoaudeckoe nocooue / B. H. Mumaxkosa, 1. b. Aradonosa, B.
N. CuBornazos; mox pexn. Mumakosoit B. H., Aknmoneproe o6mectBo «3maTeascTBo
«[Ipoceemenuey, 2022 .

3. buomnorus. 10 knacc: moypounsie 1iansl mo yaeouuky [1. K. bensesa, I1. M. bopoanna,
H. H. Boponmora / moz pen. I'apuoBoii A. 0., OO0 «M3xparenscTBO «YuuTenby, 2022
T.

4. Tectol o ononoruun. 10-11 kmaccel. Yueonoe mocooue / H. A. Jlemesa, OOO
«3narensctBO «HOHMIIPECe», 2020 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

1. Hudoypok. CaoBaps TepmMuHOB 1o 6uosoruu https://infourok.ru/slovar-terminov-po-
biologii-genetika-klass-1935841.html

2. Jemosepcus MIIKO 2023 6uomorus 10 kmacc
https://100ballnik.com/%D0%B4%D0%B5%D0%BC%D0%BE%D0%B2%D0%B5%D1
%80%D1%81%D0%B8%D1%8F-%D0%BC%D1%86%D0%BA%D0%BE-2023-
%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F-10-
%D0%BA%D0%BB%D0%B0%D1%81%D1%81-
%D0%B2%D0%B0%D1%80%D0%B8/

3. Poccuiickas anextponHas mikoia (POILI) https://resh.edu.ru/subject/5/10/

4. CIAM I'MA: PELTY BIIP https://vpr.sdamgia.ru/
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