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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke TporpamMmbl MO OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
OTIpeNeICHHS TTOIX00B K (POPMUPOBAHUIO COJICPKAHUS YU4EOHOTO MpeaMeTa
«buonoruss» coctaBwiIM: KoHUenTyaibHble mnojoxenus @OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJICH, COJAEpXaHUs, pe3yIbTaTOB OOY4YCHUS W
TpeOOBaHMI K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, ITOJIOKEHUS 00 OOIMIUX HEIX U
MPUHINNAX, XAPAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPETHETO
obmero oOpa3oBanusit B Poccuiickoit ®enepanyu, a TakKe IOJOXKEHHUS O
cnenupuke OUOIOTUH, €€ 3HAaYCHUU B IMO3HAHUM KUBOW MPUPOJIBI U 00ECTICUCHUH
CYIIIECTBOBAaHUS ueoBeueckoro oomiectBa. COrlacCHO Ha3BaHHBIM IOJIOKEHUSIM,
OTIpeIeJIeHbl OCHOBHBIE (DYHKIIUU MPOTPAMMBI 110 OMOJIOTUH U €€ CTPYKTYypA.

[Iporpamma 1o Oumosiormu JaéT MpeNCTaBIEHHE O LeNsAX, 00 oOmen
CTparerud OOydeHHs, BOCHUTAHUS M Pa3BUTHS OOYYAIOIIUXCS CpEJCTBAMU
yueOHoro nmipeametra «buosorusi», omnpeaenser o0s3aTelbHOE MPEAMETHOE
COJICp’)KaHHME, €ro CTPYKTYpy, pachpefeleHue 1o paszieliaM U TeMawm,
PEKOMEHAYEMYIO TOCIIEI0BATEIBHOCTh M3YUEHHSI YUYEOHOTO MaTepuaia ¢ yuéToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH 0Opa30BaTEIHLHOTO
poliecca, BO3pACTHBIX 0COOEHHOCTEH 00yUYarOImMnXCs.

B nporpamme 1o OWONOrMM TakKe YYHUTHIBAIOTCA TpPeOOBaHUS K
IJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEIAMETHBIM pPE3yIbTaTaM
oOyueHuss B (POpMHpPOBAHWUU OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIHLHOU
NEeATEeIbHOCTH/YUYEeOHbIX JEeUCTBUN OOyYarolmUXCSd IO OCBOCHUIO COJIEpPKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIl YPOBEHB) peaqnu30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HM3YYCHHMHM OHWOJIOTMH, Oyiarojaps 4YeMmy B HeEl
IpPOCMATPUBAETCSl HANPABIEHHOCTh HA pa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopmupoBaHuEM €CTEeCTBEHHO-HAYyYHOI'0 MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUN JTUYHOCTH, SKOJIOTMYECKOTO MBIIICHUS, TPEACTABICHUA O 3J0POBOM
oOpase >XU3HU W OEpeKHBIM OTHOIICHHEM K OKPYXKAIOIIEH TPHUPOIAHON cpere.
[ToaTOMy Hapsmy ¢ M3ydeHHEeM OOIIeONOIOTHYECKUX TEOPU, a TAaK)Ke 3HAHUU O
CTPOCHUU >KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TMPOIIECCOB B MPOTrpaMMe MO OMOJIOTHUU YJIeJICHO BHUMaHUE HCIOJIH30BAHUIO
MOJIYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIsSI PEIICHUs MPUKIIAIHBIX 3a]a4, B
TOM 4YHCJE: TPO(HUIAKTHKYA HACIIEICTBEHHBIX 3a00JICBaHUI YEIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTHYECKHU
1eaecoo0pa3Horo TMOBEJACHUS B OKpY)KalolleW MPUPOJHONM cCpeie, aHaliu3a
BJIUSIHUS XO3SMCTBEHHOM AESATENBHOCTH YEJIOBEKa Ha COCTOSIHUE MPHUPOIAHBIX U
UCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHMS K MPUKIATHON HAMIPaBICHHOCTU
yaeOHOro mpeamMera «broaorus» MPOIUKTOBAHO HEOOXOAMMOCTHIO 00ECTICUCHHUS



YCIIOBUM JJI PEIIeHUs] OHOW U3 aKTyaJIbHBIX 33/1a4 IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3oBaHMsI, KOTopas mpeamnojaraetr (GOpMHUPOBaHHE y  OOYyYaroIIMXCS
CHIOCOOHOCTH aJalTHPOBAaThCA K HW3MEHEHUSM JUHAMUYHO pPa3BUBAIOIIETOCS
COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpemHero oO0IIero oO0pa3oBaHUs 3aHUMAET BaXHOE
mecto. OHa obecneunBaeT (GOpMHUpPOBAHUE Yy OOYYAIOIIUXCS MPEACTABICHHUM O
Hay4YHOU KapTUHE MUpaA, paclIupseT U 0000IIaeT 3HaHUS O KUBOW MPUPOLE, €€
OTJINYUTEINIBHBIX NPHU3HAKAX — YPOBHEBOW OPraHU3allMM WU JBOJIOLHM, CO3MAET
yCIIOBUS  JJisi:  TO3HAHUS  3aKOHOB  JKMBOM  mpuponbl, (HOPMHUPOBAHUS
(GYHKIMOHATBHOM TI'PaMOTHOCTH, HaBBIKOB 3J0pOBOTO W Oe3omacHoro ooOpasza
KU3HH, DKOJIOTMYECKOTO MBILIUICHHS], IEHHOCTHOTO OTHOIIECHHUS K KUBOW MPUPOJIE
U YEIIOBEKY.

Bonpiioe 3HaueHre OMOJIOTUSL UMEET TAK)KE JJIs1 PEIICHHS] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obOmero oOpa3oBaHMs, COLMAIM3ALUU
oOyuatomuxcs. M3yuenune 6uonoruu odecriednBaeT yciaoBus Ui (GOPMUPOBAHUS
MHTEJUIEKTYaJIbHBIX, KOMMYHHUKAlIMOHHBIX M  HWH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET MHTErpaldyd OMOJOTHYECKHX 3HAHHMHA C
IPEICTaBICHUAMU U3 JPYTUX YYE€OHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMHUU
u reorpajuu. Ha3zBaHHbIE MOJOXKEHUS O MpEAHA3HAUYEHUU Y4EOHOTo MpeaMeTa
«buonorus» cocTaBUM OCHOBY IS OMNpEAENICHHUs MOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHIO €r0 COJAEpKAaHMs, MPEICTABIEHHOTO B MPOrpaMMe IO
OMOJIOTHH.

Ot60p coxaepkanusi yueOHOTrO mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH € TMO3MIMI KyJIbTypOCOOOPAa3HOro MOAXOAAd, B COOTBETCTBUU C
KOTOPBIM OOyYaroluecs: JOJKHbl OCBOMTH 3HAHUS U YMEHHUS, 3HAUUMBbIE JJIs
(dopMupoBaHus o0OmIeNd KyJIbTYphl, ONpPEICISIONIME aJeKBaTHOE IOBEACHHE
YyeJoBeKa B OKpY’Karolleld MPUPOAHOM cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOU AesTeabHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COAEepKaHMs, KOTOPbIE CIy>KaT OCHOBOM JUIsl (GOPMUPOBAHUS
MPEJICTABICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHUHE MHpa U
HEHHOCTHBIX  OPHUEHTAlUSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHHU3aIUH
OMOJIOTUYECKOTO 00pa30BaHMUS.

CTpyKTypUpOBaHUE COJEp)KaHUS Y4yeOHOro Marepuana B MpOrpaMMe IO
OMOJOTHM OCYIIECTBICHO C Y4YE€TOM MPHOPUTETHOTO 3HAYEHHUs] 3HAHUU 00
OTJIMYUTEIBHBIX OCOOEHHOCTAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3allH U
ABOJIIOLMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEYIOIINE COJEpKaTeNbHble IMHUU: «buonorus kak Hayka. Metozsl
HAy4yHOro Mo3HaHus», «KieTka kak Ouonormyeckas cuctemay, «OpraHuzM Kak



Oouosnorudeckas cucrema», «CucTteMa MU MHOIooOpa3He OpPraHuyecKoro Mupay,
«OBONIOLMS KUBON PUPOJBD», « IKOCHUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenb n3yuenus yueOHoro npeamera «buosnorus» Ha 6a30BOM ypOBHE —
OBIAJICHNE  OOYYAalOIIMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DyHKIIMOHAJIBHOM
OpraHu3allMd >KMBBIX CHCTEM pAa3HOTO paHra M MNpUOOpETEeHUE yMEHUM
UCIIOJIB30BaTh ATH 3HAHUA ISl TPAMOTHBIX ACHCTBUH B OTHOLIEHWU OOBEKTOB
’KUBOU MIPUPOJIBI U PELLIEHUS PA3INUYHbBIX KUZHEHHBIX TPOOIIEM.

JlocTikeHue 1end u3ydeHus: yueOHnoro npeamera «buonorus» Ha 6azoBoM
YPOBHE 00ECIIEUNBAETCS PELLICHUEM CIICAYIOIIUX 3a/1ay:

OCBOEHHE OOYyYaIOIMMHUCS CUCTEMBl 3HAHHUNH O OHOJIOTMYECKUX TEOPHUSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIYXKAIIUX OCHOBOU
Uil POPMUPOBAHUSL MPEACTABICHUM O €CTECTBEHHO-HAYYHON KapTHHE MHUpA, O
METOJaX Hay4YHOI'0 NO3HAaHMsI, CTPOEHUU, MHOTOOOpPa3HH U OCOOEHHOCTSX >KUBBIX
CUCTEM PA3HOT0 YPOBHS OPraHU3ALMH, BBIAAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAaHUSIX B OMOJIOTHH;

(opMHpoBaHUE y OOY4YalOIIMUXCS ITO3HABATENIbHBIX, HWHTEJUIEKTYaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHajdu3a JAaHHBIX O NYyTSIX pa3BUTUS B
OMOJIOTMM Hay4YHbIX B3IJISAOB, WACH M MOJIXOJOB K HM3YyYEHHUIO >KMBBIX CHCTEM
Pa3HOIO YpOBHS OpraHU3allN;

CTAaHOBJICHHE Yy oOOydvaromuxcsi oOmeld KyJabTypbl, (QPYHKIHOHAIBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOLIErO
MUpa JKMBOW MPUPOJABI HA OCHOBAaHMM 3HAHWW W ONbBITA, IOJYYECHHBIX IPHU
U3YYeHUH OUOJIOTHH;

(GopMupoBaHne y oOydaloIIMXCsl YMEHUH WJUIIOCTPUPOBATH 3HAUYCHUE
OMOJIOTUYECKUX 3HAHMM B MPAKTHYECKOW JEATEIBbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM >KHUBOU
MPUPOJIbI, HEOOXOIUMOCTH OEPEIKHOTO OTHOLIEHHUS K HEM, COOTIOICHUS] ITUYECKUX
HOPM IIPH MTPOBEICHUHN OMOJIOTMYECKUX HCCIIE0BaHUH;

OCO3HaHHE IIEHHOCTH OWOJOTMYECKUX 3HAHUW JJi1 TOBBIICHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYpPbI, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCETHEBHOM JKU3HU IS
OLICHKH TOCJEICTBUI CBOEH AESTENHHOCTH 110 OTHOLIEHUIO K OKPY’KaIoIIeH cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COOJIOJEHUE Mep MPOPUIAKTUKA
3a00JIeBaHUM.

B cucreme cpennero oOmero oOpazoBanusi «buosiorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI OOs3aTENIbHBIM yUE€OHBIM MNPEIMETOM, BXOISAIIUM B
COCTaB IpeIMeTHON 00sacTh « ECTeCTBEHHO-HAYyUHBIE TPEIMETHD.



J1st m3ydeHust OMoJIOruy Ha 0a30BOM YPOBHE CPEIHETO 00IIero o0pa3oBaHUs
oTBoaUTCS 68 vacoB: B 10 kmacce — 34 gaca (1 gac B Hegento), B 11 kmacce — 34
yaca (1 yac B HeJel).



COJEPXAHUE OBYYEHMUAA
10 KITACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocoduert, TUKOM, ICTETUKON U MPaBOM.
Ponr Owmonormm B (GOpPMHPOBAaHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpA.
Cucrema OMOJOTMYECKUX HAYK.

MeTobl T03HAaHUS KUBOW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MEpeHue, KilaccupuKalus, MOJIETUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX ).

JdemoHcTpanuu:

IToptpetsr: Y. lapsun, I'. Mennens, H. K. Konsuos, k. Yorcon nu @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU TTPUPOIIBD».

JlaGopaTopHble M NpaKTH4ecKne padoThI:

[Ipaktuueckas pabora Ne 1. «lcnosb3oBaHue pa3iaMYHBIX METOJOB TMpHU
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U MX OPTraHU3ALMS.

Xusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT uydeHus ouonoruu. Otaudne
KUBBIX CUCTEM OT HEOPTAHUYECKON MTPUPO/IBI.

CaoiicTBa 6HOCHCTEM U MX pa3HOOOpa3ue. YPOBHU OpraHU3allii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAaHEBbIA, OPraHU3MEHHbIM, MOMYJAIUOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOT€01IEHOTUYECKUI), OnoChepHBI.

JdemoHcTpanuu:

Tabnuubl u cxembl: « OCHOBHBIE TIPU3HAKH JKU3HUY, «YPOBHU OpraHU3AINH
YKABOU IIPUPOIBI».

O6opynoBanue: mojsienb mosekysl JJHK.

Tema 3. XumMu4ecKkuii COCTAB U CTPOCHHUE KJIETKH.

XUMHAYECKUM COCTaB KIIETKA. XHWMHUYECKUE 3JJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MUKpPO3JIeMeHThl. Boia 1 MuHepasbHbIE BEIlleCTRA.

OyHKIMM BOALI M MHUHEpaJIbHBIX BemlecTB B Kkietke. lloanepskanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHne O0enkoB. AMHUHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMeHnumble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCJIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OEIKOBOM MOJIEKYJibl (TIEpBUYHAS, BTOPUYHAs, TpETUYHAS W
YeTBEPTUYHASL CTPYKTypa). XHMHUYECKHME CBOICTBa OenkoB. buonoruuyeckue
(GyHKIIH OEIKOB.



®epMmeHThl — Ouosormdeckue Karanuzatopel. CrpoeHue  QepmeHTa:
aKTUBHBIM 1EHTp, cyOcTpaTHas cnernupuaHocTs. Kodepmentsl. BuramuHsl
Otnuunst GepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapuibel - (caxaposa, JaKkTo3a) U Mojiucaxapuibl  (Kpaxmal, TJIMKOTEH,
LeJuIroI03a). bruonornueckne PyHKIUM yriaeBoaOB.

Jlumuner:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUILHO-
runpodoOHble  cBoicTBa. buonormueckue ¢yHknum smnugoB. CpaBHEHHE
yIJIEBOAOB, OEJIKOB U JIMIHIOB KAK UCTOYHHUKOB YHEPTHUU.

HykneunnoBeie kucnotel: JIHK wu PHK. Hykneotuasr — MoHOMEpBI
HyKJIeMHOBBIX KUCHOT. Ctpoenue u pynkiuu JAHK. Ctpoenne u ¢pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIUU.

[utonorus — Hayka o knetke. Knetounas Teopust — npuMep B3auMOJIECHCTBUSA
ujel 1 pakToB B HAYYHOM MMO3HAHUHU. MeTOAbl U3YyUEHUS KIIETKH.

Knerka kak nenoctHas »xuBasg cucrema. OOmuMe MNPU3HAKH — KJIIETOK:
3aMKHyTasi HapyxHass meMOpana, monekynbl JIHK kak reneruyeckuii ammapar,
CUCTEMa CUHTe3a OeKa.

Tunbl KIeTOK: »JyKapuoThyeckas U Ipokapuoruyeckas. OcoOeHHOCTH
CTpOEHHS MpoKapuoTHueckor kieTku. Kierounas crenka Oakrepuil. CtpoeHue
AYKAPUOTUYECKON KIEeTKA. (OCHOBHBIC OTJIMYMUSA PACTUTEIBHOW, MXWBOTHOM U
IrpUOHOMN KJIETKH.

IIoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOUYHAs] CTEHKA, TJIMKOKAJIMKC, UX
¢bynakuuu. [Tnazmarnueckas meMOpana, e€ cpoiictBa u ¢pyHkuuu. [{urtormasma u eé
opranounbl. OnHomeMOpaHHbie opraHouabl kietku: OIIC, ammapar [Nombmxw,
mn30coMbl.  [I0oyaBTOHOMHBIE OPTraHOWIBI KJIETKH: MUTOXOHJPWH, IUIACTHUJBL.
[Ipoucxoxaenre MUTOXOHApUNA u Miactua. Buasl miactua. HememOpanHbie
OpraHouzbl KJIETKU: pPHOOCOMBI, KJIETOYHBIN IIEHTp, LEHTPUOIHU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOUI0B KJIIETKU. BKiroueHus.

SAnpo — perynsaTopHblil neHTp kieTku. CTpoeHue sijpa: saepHas o00souka,
KapHOoIlIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnopT BEIMIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Junarpammel:  «PacnpeneneHne XHUMHUYECKUX JJIEMEHTOB B HEKHUBOU
npupoe», «PacnpeneneHne XuMHYECKUX dJIEMEHTOB B KUBOW ITPUPOJIEN.

Tabmupl u cxemsl: «lleproguueckast Tabnuila XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHue MoseKyJbl BoJbl», «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OeIKay,
«Ctpoenue pepmenta», «Hykneunossie kucnotsl. JJHK», «Ctpoenne monexybi



AT®», «CtpoeHne 3yKaprMOTHYECKON KIETKW», «CTpOEHHUE KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOEHHE MPOKAPUOTUYECKOU KIIETKU»,
«CtpoeHue sipa KIETKW», « Y TIeBOb, «JIunuabn.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYyJOBaHHME [JIsl MPOBEIACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpENapaTbl pPaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTopHble U MPAKTHYECKHE PAOOTHI:

JlabopatropHas pabora Ne 1. «/3yyeHue KaTaJUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMuiIa3bl UM KaTallas3bl).

JlabopatopHass pabora Ne 2. «M3ydeHue CTpoeHUS KIETOK PACTCHHUIA,
KUBOTHBIX M OaKTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpOIMpenaparax U HX
OTICAHUE.

Tema 4. )KuznenesiTe IbHOCTb KJIETKH.

OOMeH BeniecTB, UM MeTab0au3M. AcCUMMIISIMS (TIIaCTUYECKUI OOMEH) U
JTUCCUMUJIISIUS (QHEPreTUUEeCKUil OOMEH) — JBE CTOPOHBI E€IUWHOTO IMpollecca
meTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U DHEPTUM B IMOHUMAHUU
MeTaboJIu3Ma.

Tunel oOMeHa BemecTB: aBTOTpOoPHBIA U reTepoTpodubiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHoBas (a3el  (QorocuHTe3a. Peaknuun
doTocuHTe3a. DPheKTUBHOCTh (OTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a IS KU3HU
Ha 3ewiie. BiausHue yciioBuil cpeapl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €TI0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTCHUM.

XeMOCHHTE3. XEeMOCHHTE3UPYIole OaKkTepruu. 3HAYCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJIe.

DHepreTuueckuii oOMeH B KJIETKe. PacliernieHue BelecTB, BBIACICHUE U
AKKyMYJUPOBAaHHE DSHEPrUM B KJIETKE. OTalbl DSHEPreTHUYECKOro oOMeHa.
I'mukomus. bpoxenune m ero Buabl. KUCIOpPOIHOE OKHCIEHHE, WM KIETOYHOE
JbIXaHUE. OKucnuTenbHOe dbocdhopunupoBaHnue. D¢ hHeKTUBHOCTH
AHEPreTUYECKOro ooOMeHa.

Peakumm wmarpuyHoro cumHTe3a. ['eHermueckas wuHdopmamms u JHK.
Peanuzanus renerwdyeckod wHpOpMAMKM B KIETKE. [ €HETHUECKHl KO M €ro
cBoiictBa. Tpanckpurus — marpudnbiii cuate3 PHK. Tpancnsums — OuocunTes
Oenka. Ortanbl TpaHchsuuu. KoaupoBanue amMuHOKuCIOT. Ponp pubocom B
OnocuHTe3e Oelka.

Hexknerounsie ¢popmbl :xu3HU — BUpychl. ctopust oTkpbiTs Bupycos (/1. U.
NBanoBckuit). OCOOGHHOCTH CTPOCHUSI M KU3HEHHOTO IIMKJIa BUPYCOB.
bakrepnodaru. bonesnn pacTeHmid, >XWBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc nmmyHnonedunurta yenoseka (BUY) — Bo3Ooynutens CIIM/a.



OOparHast ~ TpaHCKpumIMsi, peBepraza W  uHTerpasa. lIpodunakrrka
pacpocTpaHEHUsT BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanuu:

IToptpetsr: H. K. Kosbios, 1. 1. UBanosckuii, K. A. Tumupsses.

Tabmuubl 1 cxeMmbl: «Tunel nutanus», «MeTtaboauzm», «MHUTOXOHIPUSY,
«JHepreTuyeckuit oOMen», «Xmnoporaact», «Dorocunredyn, «Ctpoenune JHK»,
«Ctpoenue u GyHKIMOHUpOBaHUE reHay, «CuHTe3 Oenka», «I'eHeTuueckuil Kom,
«Bupyco», «bakrepuodarn», «Ctpoenne u xu3HeHHBIM 1ukn Bupyca CIIN/da,
0akrepuodara», «Pemukanus JTHK.

Oo6opynoBanue: moaenu-amminkanun «Y apoenne JHK u Tpanckpumnimsy»,
«buocuntes 6enkay, «CTpoeHHe KIETKN», Mojeb cTpykTypsl JTHK.

Tema 5. PazmHoKeHNe U MHAMBHUIYAJbHOE PA3BUTHE OPTaHU3MOB.

Kietounblii 1uKkIi, WM KU3HEHHBIM IUKI KiIeTkd. MHTepdasza u MuUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdaze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIA HaObOp — KapUOTHIIL.
JIunnonaHeli W TalUIOMAHBIM ~ XpOMOCOMHBIE ~ HAOOphl.  XpOMATHIBIL.
[utonmorndyeckue OCHOBBI Pa3MHOXEHUS UM UHAUBUIYAIHHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenue knetku — muto3. Craauu murtosa. lIpoueccel, nmpoucxonasiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOJIOrMYECKUI CMBICI MUTO34.

[Iporpammupyemasi ruOENb KIETKHA — allONTO3.

@opMbI pa3MHOKEHHSI OpPraHU3MOB: Oecronoe U nosoBoe. Bunapl 6ecnosnoro
pa3MHOXXEHUS: JIeJICHUE HAJBOE, IOYKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BET€TaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpraHu3MOB, €T0 3HAUYCHUE JISI CEJICKIIHH.

[TonoBoe pa3sMHOXKEHHE, €T0 OTJIMYUS OT OECIOJIOTO.

Meiio3. Cranun meio3a. IIpouecchl, MPOUCXOIAIINE HA CTagusX Meno3a.
[ToBenenne xpomocoMm B Meio3e. KpoccuHrosep. buosiormyeckuid CMBICT H
3Ha4YeHUEe Meno3a.

['ameTtorenes — mporecc oOpa30BaHUS TOJIOBBIX KIETOK Y >KUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKU U SUYHUKUA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro3oujl, SIMIEKJIeTKAa) — CIEepMAaTOreHe3 W OBOTCHE3.
OcCOoOEHHOCTH CTPOCHHS SIUIEKJIETOK M crepMaro3ouioB. OIIOA0TBOPEHHUE.
[Taprenorenes.

NunuBumyanpHoe  pa3BuTHE (OHTOTEHE3). OMOpPHOHAIBLHOE Pa3BHUTHE
(amOpuorenes). DTanbl SMOPHOHATIBLHOTO PA3BUTHSL Y MO3BOHOYHBIX JKUBOTHBIX:
IpoOJieHne, TacTpyJssinus, opraHorenes. llocTamOpuoHabHOE pa3BuTHE. THIIBI
NOCTAMOPUOHAJIBHOTO PAa3BUTHS: MPSAMOE, HEmpsiMoe (JTuYrMHO4YHOe). Brusnue



cpeabl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbI, CIOCOOHBIC BBI3BIBATH BPOXKJIEHHBIC
YpPOACTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTaJuU PA3BUTHSL.

JleMmoHcTpanuu:

Tabmuiet u  cxembl: «DOpMBI pa3sMHOKEHHS OpPraHU3MOBY», «JlBoHHOE
OIUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHWi», «BereratuBHOe pa3sMHOKEHUE
pactenmity, «Jlenenue kieTku Oaktepuiiy, «CTpOCHHE TMOJOBBIX KJIETOKY,
«Ctpoenue xpomocoMbl», «Knetounsiii nukmy», «Pemmkamusa JJHK», «Mutos»,
«Menosz», «lIpsmoe u HenpsaMoe pa3BuTHe», «l'ameToreHes y MIEKONUTAIOIUX U
4yenoBeKa», « OCHOBHbBIE CTaJIMU OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3onasl
MJICKOTIUTAIOIIETOY, «SHleKIeTka MieKonuTarmero», «Kapuokuies B KiIeTKax
KOpeIlIKa JyKa», MarHuTHas MOJeb-aliuIuKanus «JleieHue KIeTKW», MOJENb
JHK, Monenb MmetadpazHON XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YecKHe padoThI:

JlaGoparopuass pabora No 3. «HaOmromenwe muTOo3a B KIETKAaX KOHYHUKA
KOpEIIIKa JyKa Ha TOTOBBIX MUKpPOMpPENnapaTax.

JlaGoparopuass pabora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
TOTOBBIX MUKpOMpEnaparaxy.

Tema 6. HacsiencTBEeHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3Butus reHeTUKHU. Poib niuTonorun
1 SMOpHOJIOTUM B CTAaHOBJICHWU TEHETUKHU. BKIag pOCCUMCKUX U 3apyOerKHBIX
y4€HBIX B pa3BUTHE TCHETHUKH. MeETOoIbl TEHETUKH (THOPHI0IOTHICCKHM,
[IUTOTCHETHYCCKUHM, MOJICKYIIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI'€HETHYCCKHUE
noHsTuA. [ 'eHeTnYecKkas CHMBOJIMKA, UCIOJIb3yEMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJICIOBaHUs MPU3HAKOB, YCTaHOBIEHHbIE . MeHnenem.
MoHorubpuiHOe CKpellMBaHHWe. 3aKOH eauHO-00pa3usi THOPHUIIOB IEPBOTO
nokosieHusa. IlpaBuio JOMUHMpPOBaHMS. 3aKOH pACHICIJICHUS  ITPU3HAKOB.
['nnotesa ynctoTel rameT. [1oJIHOE M HEMTOJIHOE JOMUHUPOBAHUE.

JluruOpuaHOEe  CKpelIMBaHME. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckMe  OCHOBBI  JUTHOPUIHOTO  CKpEIIMBaHUSI.
AHanuzupyouiee ckpenmpanue. Vcnoap30BaHne aHAIM3UPYIOLIET0 CKPEIUBaHUs
JUISL OTIPEICIICHHS TEHOTHIIA OCOOH.

CuernieHHOE  HaclieoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEOBAaHMIO T'eHOB. HapylieHne cuemnieHus reHoB B pe3ysibTaTe
KPOCCHHTOBEpA.

XpOMOCOMHas TeOpHUsl HACIEACTBEHHOCTH. [ eHeTHUEeCKue KapThl.



I'enernka nona. XpoMOCOMHOE OIpEETIECHUE MoJia. AyTOCOMBI U TMOJOBBIE
XpoMocoMbl. ['omMorameTrHeie W rereporaMmeTHble opraHu3dMbl. HacnemoBanue
MPU3HAKOB, CIEINICHHBIX C MOJIOM.

N3menunBOCTh. BUbl ”3MEHUYNBOCTHU: HEHACIICICTBEHHASI U HACJIECTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  WM3MEHUHMBOCTH.  XapaKTEPUCTHUKA
MOAN(UKAIIMOHHON N3MEHYMBOCTH. BapuarimoHHbIN s M BapUallMOHHAS KPUBAS.
Hopma peakuum npusHaka. KoJW4eCTBEHHBIE M KAYECTBEHHBIE NMPU3HAKU U HUX
HOopMa peaknuu. CBoiicTBa MOANGDUKAIIMOHHON U3MEHUYUBOCTH.

HacneactBenHasi, Wiy TEeHOTUNMYECKas, HU3MEHYMBOCTh. KoMOMHaTHBHas
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MpOIEcC — OCHOBA KOMOWHATUBHOU
U3MEHYMUBOCTU. MyTalimoHHasi u3MeHUnBOCTh. Kitaccudukanust myTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYMHBI MyTauuid. MyTareHHbIe (PaKTOPBHI.
3aKOH TOMOJIOTHYECKHUX PSIOB B HAaclIeACTBEHHOM n3MeHunBocty H. M. BaBuiosa.

BHesnepnas HacieACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka wenoBeka. Kapuortun uenoBeka. OCHOBHBIE METONbl TEHETHUKHU
YeJIOBEKA: FEHEANOTHYECKUH, OJIM3HEIIOBBIN, IIUTOTCHETHYECKUN, OMOXUMUYECKUM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIPEACIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[II1P-ananu3a. HacneacTBeHHble 3a00€BaHMS YCIOBEKA: TCHHBIC OOJIC3HH,
OOJIE3HH C HACIEACTBEHHOHN MPEApacloNoKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comartnueckue W TeHepaTuBHble MyTauuu. CTBOJIOBbIE KIETKHA. [IpUHIUIIBI
3I0pOBOTr0 00pa3a KU3HH, TUATHOCTUKHU, TPOPUIAKTUKA U JICUCHUS TeHETUYECKUX
Oone3Hel. MeauKo-reHeTHYecKoe KOHCYJIbTUPOBaHUE. 3HAYEHHE MEIUIMHCKOU
TE€HETUKHU B IPEAOTBPAIICHUH U JICUCHUHN T€HETUYECKUX 3a00I€BaHUM YeIOBEKa.

JlemoHcTpanuu:

IToptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Bapuiios.

Tabmumet w cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAaHHE W €r0
LUTOTEHETUYECKAasE OCHOBa», «3aKOH pACIICTUICHUS W €ro LHUTOreHETHYeCKas
OCHOBa», «3aKOH YHUCTOTBI raMeTy, «/urubpuaHoe ckpeiirBaHue»,
«uTomornyeckue OCHOBBI JTUTHOPHUIHOTO CKpEIIMBaHUsIY, «Metio3»,
«B3anmonencTBUE AJUIENIBHBIX TE€HOB», «l'eHeTMYeckue KapTbl pPACTEHUH,
KUBOTHBIX M 4eJIOBEKa», «l'eHeTuka momnay, «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CLUEIUIEHHOrO0 C Tmojom», «KapuoTumbel denoBeKa W KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY, «MoaudukamonHas W3MEHYUBOCTHY», «HacnemoBanme pesyc-
dakTopay, «I'eHeTuKa rpynn KpoBuy», «MyTalluoHHAsE U3MEHUUBOCThY.

O6opynoBanue: MoaeTu-anIUIMKAId «MOHOTHOPUHOE CKpEIIUBaHUEY,
«HenonHoe nomMuHupoBaHHWe», «JluruOpumgHoe ckpemuBanue», «llepexpéct



XpOMOCOMY», MHUKPOCKON W MuKporpemnapaT «/po3zodpuna» (Hopma, MyTaruu
(OpMBI KPBUIBEB U OKPACKH Tena), repbapuit «I'opox mOCeBHOIN.

JlabopaTopHble U MPAKTHYECKHE PAOOTHI:

JlabopatopHast pa6ota Ne 5. «M3ydeHnue pe3ynbTaTOB MOHOTHOPHIHOTO H
AUTUOPUTHOTO CKPEIIMBAHUS Y APO30(IIIBI Ha TOTOBBIX MUKPOTPENapaTax.

JlabopatopHas padota Ne 6. «M3yuenne MOAUPUKAIIMOHHON U3MEHYMBOCTH,
ITIOCTPOCHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPUBONY.

Jlabopatopnas pabora Ne 7. «AHanu3 MyTanuii y Apo30(uiibl Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktnueckas pabora No 2. «CocTaBieHHE€ U aHAIU3 POJOCIOBHBIX
YEJIOBEKa».

Tema 7. Cenexkuust oprann3MoB. OCHOBBI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka WU IIpoLecC. 3apOXACHUE CEJIEKIUU U TOMECTUKALIHSL.
Yuenue H. WM. BaBuioBa 0 I1eHTpax NPOUCXOXKIEHUS UM  MHOTO00pa3us
KYyJIbTYPHBIX pacTeHUW. LIeHTpbl MPOMCXOXKIECHUSI AOMAIIHUX XUBOTHBIX. COpT,
IIOPOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKUMU. MaccoBbli 1 UHIUBUAYaIbHBIA OTOOPHI B
CEJIEKIMN pPAacTeHU M JKMBOTHBIX. OIlEHKAa 3KCTepbepa. bIM3KOpOACTBEHHOE
CKpelluBaHue — WHOpuauHTr. Yuctas mnuHuss. CKpenMBaHUE YHUCTHIX JIMHUM.
I'ereposuc, unu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIMHT.
Otnanénnas rubpuguzanuss U e€ ycnexu. VckyccTBeHHBI MyTareHes u
NOJIyYEHHE TOJUIIONIOB. JIOCTHIKEHMsI CEJNEeKUMU pacTEeHUM, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHomorus Kak oOTpaciab NPOU3BOJACTBA. ['€HHass HMHXKEHEpHus. OTambl
co3ganusi pexomOuHaHTHOM JIHK u TpancrenHeix opranusmoB. Kierounas
uHxeHepusd. Kietounsle KylnbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHupoBaHue BBICOKOIPOAYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

OKoJloruyeckue M Atuyeckue  npobnembl. MO —  reHeTuyecku
MOJAU(PUIIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauuu:

[Toptpetsi: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBanos.

Tabmuer u cxeMbl: kKapta «LleHTpbl TPOMCXOXIACHUS W MHOT0ooOpas3us
KYJbTYPHBIX pacTeHuit», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenumity, «Otnanénnas rudpuausanus», «Padbotsl akagemuka M. @. BaHoBay,
«Tomumnonnus», «OObEeKTHl OuoTrexHonorun», «KiaeTouHele KyJabTypel U
KJIOHUPOBaHUE», « KOHCTpYyHpOBaHHUE U IEPEHOC T€HOB, XPOMOCOMY.

O6opynoBanue: MyJISKH TUIOJIOB M KOPHETIOAOB TUKHUX (DOPM M KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX035UCTBEHHBIE PACTEHUS.



JlabopaTopHble U NPaKTHYEeCKHE PAdOTHI:

Okckypeust «OCHOBHBIE METOABI U JOCTHUKEHHUSI CEJEKIMH PAacCTCHUN U
KUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIHIO, MJIEMEHHYIO bepmy,
COPTOUCHBITATEILHBIN  yY4acTOK, B TEIUIMYHOE XO3SHUCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJIIONMOHHAA OHOJIOTHS.

[IpeAnocbUIKM BO3HUKHOBEHUS! HBOJIIOIMOHHOM TEOPUHU. BOIIOIMOHHAS
Teopusi U €€ MecTo B Ouosnoruu. BiusHUE 3BONIOIMOHHON TEOpUU HA pa3BUTHE
OMOJIOTUHU U JPYTUX HAYK.

CBuzerenbcTtBa 3BoMONUU. [laleOHTOIOTHMYECKHUE: TOCIEN0BATENLHOCTh
MOSIBJIEHUS BHUJIOB B TMAJEOHTOJOIMYECKOW JIETOMUCH, NEPEXOAHbIE (POPMBI.
buoreorpaguyeckue: cxoIcTBO U pasnuuue GpayH U (prop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M pa3auyusi 3MOPUOHOB pPa3HBIX BHJIOB
MO03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, aHAJIIOTUYHBIE,
PYJIMMEHTApHBIE OPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OUOXUMHYECKUE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IyTell y Bcex
OpraHU3MOB.

OpomonnonHas Teopus Y. JlapBuna. lIpeanochUIKM BO3HUKHOBEHHS
napBUHU3MA. JIBMKYIIUME CHUJIBI HBOJIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE TPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAECIEHHAS] W3MEHYHUBOCTb,
O0opb0a 3a CyIIeCTBOBAaHHUE, €ECTECTBEHHBII 0TOOD).

Cunrernueckas Teopust sBomoruu (CTI) u e€ 0OCHOBHBIE TIOJIOKECHHUS.

MuxkponsBomorus. [lomymsius kak eAMHUIA BUAA U SBOJIOUU.

JBrxymue cuibl ((hakTopbl) SBOIIOLMMA BHIOB B MpUpoJe. MyTallMOHHBIHI
nmpoluecc M KOMOWHATHBHAs W3MEHYMBOCTH. [lOMyNsIMOHHBIE BOJHBI U Jpeid
reHoB. M3osmus 1 Murpanus.

EctectBennbiit orbop — HampaBmstonmii ¢daktop 3Bomoruu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IprcnocoO0aeHHOCT, OPraHU3MOB KakK pe3ynbTar 3Bojonuu. [Ipumeps
MPUCTIOCOOJICHUH y OpraHu3MOB. ApoMop(dO3bl U UIUO-a AT TAIIUH.

Bun wu BumooOpazoBanme. Kpurepuum Buma. OcHOBHbIE (HOPMBI
BUJ1000pa3oBaHus: Teorpaduueckoe, IKOJI0THIECKOeE.

MaxkposBomorisi.  dopmbl  3BosOLMU:  (DUTETHYECKAs, JUBEpreHTHas,
KOHBEpreHTHasi, napasuiesibHas. HeoOpaTuMocTh 3BOIOLHUU.

[IporcxoxaeHne OT HecleUHaTM3upOBaHHbIX NpeakoB. [Iporpeccupyromas
cnenuanu3anvsa. AJANTUBHAS paualus.

JdeMoHcTpanuu:



[Toptpetsi: K. Jlunnei, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. TI'ekkenb, . Mromiep, A. H. CeBepiios.

Tabnuub! 1 cxembl: «Pa3BuTHE OpraHUYECKOro MUpa Ha 3emiiey», «3apoabIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOprOBI 32
cyuiecTBoBaHue», «EctecTBeHHBIH 0TOOpP», «MHOTroOOpa3ue COPTOB PaCTCHUIN»,
«MHorooOpa3ue  mopon  KuUBOTHBIX»,  «[lomymsmuuy,  «MyTanuonHas
HU3MEHUYUBOCTB», «ApoMopdo3s», «anoamanranum», «OOmas aereHepanus»,
«/IBmxkymne cuiabl 3Bomonum», «Kapra-cxema wapmpyrta nytemectBus Y.
Hapsunay, «boppba 3a cymiectBoBanue», «lIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHNE», « IKOJIOTMUECKOE BUI000Pa30BAHUE.

OOopynoBaHue: KOJJIEKIIUS HACEKOMBIX C DPa3jM4YHBIMU THIIAMH OKPACKH,
HaOOp IUIOAOB M CeMsH, Koyuiekuusi «lIpumepsl 3alUTHBIX HPUCIIOCOOJIEHUN Y
KUBOTHBIX», MoJieJb «OCHOBHBIE HampaBiICHUS 3BOJIIOLUNY», OOBEMHAs MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta IT03BOHOYHBIX.

buoreorpapuueckas kapta wmupa, Koiekuus «Dopmbel COXpaHHOCTH
MCKOIMAeMbIX JKMBOTHBIX M pacTeHui», Mozenb ammiukanus «llepekpéct
XpOMOCOM», BIaXHble mpenaparsl «Pa3zButne Hacekomoro», «Pa3Burhe
JATYHIKWY, MUKporpenapar «/Ipozopuna» (Hopma, Myrauuu (HopMbl KpbUIbEB U
OKpAacku Tena).

JlabopaTopHbie U MPAKTHYECKHE PAOOTHI:

Jlabopatopuasi padora Ne 1. «CpaBHeHue BHUIOB MO MOP(OJIOTHUESCKOMY
KPUTEPHUIO».

JlaGoparopnas pa6ota Ne 2. «Onucanne NPHUCTIOCOOJIECHHOCTH OpTaHU3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE )KM3HHU HA 3emuie.

JloHay4yHbIe TpPENCTaBICHUS O 3apOXKACHUU >KU3HU. HayuyHble TUMoTe3bl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: aOuoreHe3 M MaHCHepMus. XUMHYEcKas
3BOJIIOLIMSA. AOMOTEHHBIN CHHTE3 OpPraHUYECKUX BELIECTB W3 HEOPraHHMYECKUX.
DKCneprUMEHTAIbHOE MOATBEPKICHHE XUMUUECKOUN ABomoIMU. HavanbHbie Tamnbl
ounonoruyecko spomonuu. ['mnoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHUE IPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOLHSL.
@opMHPOBAaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

PazButHe xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [laneos3oiickas spa u €€ mnepuoabl: KEeMOPUNUCKU,
OPIOBUKCKUH, CUITYPUHUCKNN, T€BOHCKUN, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Meso3oiickas 3pa U €€ IEepUOAbl: TPUACOBBIM, IPCKUH, MEJIOBOM.

Kalino3olickasa spa u €€ nmepuojpl: NajJeoreHOBbI, HEOT€HOBBIMH,
AHTPONOT€HOBBIN.



XapakTepucTUKa KJIMMaTa U TEOJIOTMYECKUX MpolueccoB. OCHOBHbBIE 3Talbl
HBOJIIOLIMMA PACTUTEIBHOTO M JKUBOTHOrO MHpa. ApomMop¢do3bl y pacTeHUd u
*KUBOTHBIX. [l0siBIIEHHE, pacI[BET U BBIMUPAHKE TPYII KUBBIX OPraHU3MOB.

CucreMa OpraHMYecKOTO MHpa KaK OTpaKkeHHE »3BoroUrud. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIIOJIOTHs KaK HayKa. PazBuTue npeacraBieHuil o
MIPOUCXOXKJICHUH YeJoBeKa. MeToapl u3ydeHHus aHTpororeHe3a. CXOAcTBa H
pazIuyus 4eJoBeKa U AKUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBrxymue  cunbl  ((akTOpbl)  AHTPONOrEHE3a. Hacnencreennas
W3MEHYUBOCTh M  €CTECTBEHHBIH 0TOOp. OOmmecTBeHHBIH 00pa3  KHU3HH,
M3TrOTOBJICHHE OPYJIUHN TPYJa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaIMM W BETBH 3BOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yenoek npsaMoxoasdmmi, YesnoBek HeaHAEpTAIbCKUM, YenoBek
pasyMHbIii. Haxoiku uCKOIMaeMbIX OCTaTKOB, BpEMs CYIIECTBOBaHMS, 00JacTh
pacnpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIHSL.

YenoBeueckue packl. OCHOBHBbIE  OOJBIIME  pachl:  €BPOMNEOH]IHAS
(eBpasuiickasi),  HErpo-aBCTpajouaHas  (dPKBaTOpUaAibHAsl),  MOHTOJIOMHAS
(a3uarcko-aMepukaHckasi).  UepThl  MPUCIOCOOJEHHOCTH  TPEACTaBUTENICH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMUS. ENMHCTBO 4YeIOBEYECKHX pac.
Kputuka pacusma.

JdemoHcTpanuu:

IToptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnmiel U cxeMbl: «Bo3nnkHoBeHre CoHEUHOHN cUcTeMbI», «Pa3BuTune
opraHudeckoro wmupa», «PacturenbHas kieTka», <« KUBOTHas  KJETKay,
«IIpokapuoTnueckass kierka», «COBpeMEHHAs CHUCTEMa OPraHUYECKOIO MHpPay,
«CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOCHUS 4YEIOBEKAa M YeJIIOBEKOOOPA3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOIO 4YEJOBEKa», «lpeBHenmme moan», «/peBHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HelloBeueCKrne pachbly.

O6GopynoBanue:  Mmysiku  «lIpoucxoxkaeHue — yenoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTallblla, KPOMaHBbOHIIA), CJENKU WU
M300paKEHHsI KaMEHHBIX OpYyJIUi TEePBOOBITHOTO YEIOBEKA (KaMHU-YOMIIEPHI,
pyoOuna, ckpebna), TeoXpoHOJOTHYecKass Tabmura, Koiuiekuus «Dopmer
COXPaHHOCTH MCKOMAEMbIX YKUBOTHBIX U PACTEHUI».

JlabopaTopHbie U MPAKTHYECKHE PAOOTHI:

[Ipaktuueckas padota Ne 1. «M3ydeHue MCKOMaeMbIX OCTATKOB PACTCHHUM U
KUBOTHBIX B KOJUICKIIHSIX).



DKCKypcHsi «IBOJIOLUS OPraHUYecKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHbIU WIH KPaeBEIUECKUN My3€ei).

Tema 3. OpranusMsbl U OKpY:KamoAas cpeaa.

DKOJIOTHS KaK HayKa. 3aaud U pa3Jeibl IKOJIOIMU. MeTOoIbl SKOJIOTUYECKUX
HCCIIE0BAHMUI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOWTaHus OpPraHU3MOB: BOJAHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue (daktopel. Knaccuduxanus sxonoruueckux (HakTOpOB:
abuoTudeckne, OMOTHYECKHE M AaHTPOIOTeHHbIe. JIefCTBHE SKOJOTHYECKHUX
(hakTOpOB HA OPTAHU3MBI.

Abunotndeckue (akTopbl: CBET, TEMIIEpaTypa, BIaXHOCTb. POTONEPUOAU3M.
[IpucniocoOnenust OpraHu3MoB K  JACMCTBUIO  aOMOTHYECKUX  (PaKTOpOB.
buonornueckue puTmsl.

buotnueckue  Qaxtoppl.  Buasl = OMOTHYECKHUX B3aUMOJCHCTBHIM:
KOHKYpEHIUSA, XUITHUYECTBO, CUMOHO03 U ero (opmel. Ilapazutusm, koonepaunus,
MYTyajJu3M, KOMMEHCAJIW3M (KBapTHUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIU3M,
HEUTpaM3M. 3HaueHHE OWOTHMYECKUX B3aMMOJIECUCTBUM I CYIIECTBOBAHUS
OpraHU3MOB B IPUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU mnonyssiuud. (OCHOBHBIE TMOKa3aTean
HNOMYJISIUMU: YHUCIEHHOCTb, IIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTB, MPUPOCT,
Murpanus. J[mHaMuka 4ucI€eHHOCTH MOMYJISUUN U €€ PEryJIsiiusl.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymGonbar, K. @. Pynse, 3. I'ekkens.

Tabnuiel 1 cxembl: Kapta «llpupoansie 30HB 3emin», «Cpenbl oOuTaHus
opranu3sMoBy», «®doronepuoguzm», «llonmymsnun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU TOMYJsAuU UHPy30puu-Tyhenbkny, «[luiesbie menmn.

JlaGopaTopHble M NpaKkTH4YecKHe padoThI:

Jlabopartopnas padora Ne 3. «Mopdonoruueckue ocCOOEHHOCTU pacTEHUN U3
Pa3HBIX MECT OOMTaHU.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaxtuueckas padota Ne 2. «IToacd€T mIOTHOCTH MOMYJIAIMKA Pa3HBIX BUIOB
pacTeHUI.

Tema 4. Coo01ecTBa U IKOJIOrHYeCKHE CHCTEMBI.

Coo0miecTBo opraHu3MoB — OuoineHo3. CTpyKTyphel OHMOIIEHO3a: BHUOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBsi3M B
OMolLIeHO3e.

Okosornueckue cuctembl (dkocucreMbl). [lonarue o006 3KocuctemMe u
ouoreoneHoze. OyHKIMOHATBHBIE KOMIIOHEHTHI SKOCHUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BelecTB U MOTOK YHEPTUU B HIKOCUCTEME.
Tpoduueckune (TuIIEeBbIE) YPOBHH OJKOCHCTEeMBbI. [luWimmeBple Tmemu ©W  CETH.
OcHOBHBIE TIOKa3aTEIU HSKOCUCTEMBI: OHoMmacca, MNPOAYKIHUA. IKOJIOTHUYECKHE
NUpaMUbl: MPOAYKLMH, YHUCIEHHOCTH, Ouomaccel. CBoOMCTBA 3KOCHUCTEM:
YCTOMYUBOCTh, CAMOPETYJIALMS, pa3BuTue. CyKiieccus.

[IpupoHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOIHOTO
WIH IIUPOKOJIMCTBEHHOTO JIeca.

AHTpONOreHHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u x035UCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak @aktop ycToM4YMBOCTH »3KocucTeM. CoXpaHeHHE
OMOJIOTUYECKOTO pa3Hoo0pasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipi, coctaB U CTPYKTypa
ouocdepnr. JKuoe BemecTBO u ero ¢yHkiuu. OcobeHHocTH Ouocdepsl Kak
r100aNbHOM HJKOCUCTEMBI. J[MHamuueckoe paBHOBecMe H oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTbl BeliecTB 1 OMOr€OXUMHUYECKUE ITUKIIBI 3JIEMEHTOB (YIJiepo/a,
azora). 30HaAIbHOCThL Orocheprsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3emiin. AHTpONIOreHHbIE U3MEHEHUS B Orocgepe.
['o6asibHBIE KOJIOTHYECKHUE TPOOIEMBI.

CocyiiecTBoBaHue MIPUPOJIBI 151 YEJI0BEUECTBA. Coxpanenue
O01opa3HO00pa3us Kak OCHOBA YCTOMUYMBOCTH Omocdepsl. OCHOBA pallMOHAIBLHOTO
yIOpaBJICHUs] TPUPOJIHBIMU pEecypcaMd M HX HCIHOIb30BaHue. JlocTKeHus
OMOJIOTHUY 1 OXpaHa MPUPOJIBIL.

JdemoHcTpanuu:

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

Tabmuubr u cxemsl: «llumessie 1enu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmectBay, «llemn nutanus», «IKOJOTHYECKAs MHUPAMUIA,
«buocdepa u yenosek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoéman», «ArpoueHo3», «lIlpumepHbie
AHTPOIIOTEHHBIE  BO3JICUCTBUS HAa MNpPUPOAY», «BaxHenmme HMCTOYHUKU
3arpsi3HEHHS BO3/IyXa W TPYHTOBBIX BOi», «IlouBa — BaykHEHIash COCTABIISIONIAS
ouochepor», «DakTopsl aerpaganuu mouBy», «llapaukoBeril a3 dexT», «DakTopbl
paaIMoOaKTUBHOIO 3arpsisHeHUs Ouocdepw», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue >xu3Hu B Ouocdepe», «O30HOBBIM d3KpaH Ouochepb»,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopoT a3ora B IpUpOAe».

O6opynoBanue: MoAeb-anIIMKaus « TUnU4HbIE OUOLICHO3bI», TepOapuit
«PacrurenbHbIe COOOIIECTBaY, KOUICKINH «bHoleH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJNbTYp», Trepbdapuu ¢ KOJUIGKIUMH pACTEHUH U
KUBOTHBIX, IPUHAJIEKAIINE K Pa3HbIM SKOJOTMYECKUM TPYIIaM OJHOTO BHUA,



Kpacnas xuura Poccuiickoit ®denepanuu, n300pakeHUsT OXpaHIEMBIX BUJIOB
pacTEeHUN U )KUBOTHBIX.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUS ITPOI'PAMMBI 110 BUOJIOT YA
HA BA30BOM YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

Cornmacuo ®I'OC COO, ycranaBnuBalOTCcs TpeOOBaHUS K pe3yibTaTam
OCBOCHHSI  OOydYarOUIMMHUCS TPOTpaMM  CpeaHero  olmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U PEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType NMYHOCTHBIX PE3YJAbTATOB OCBOCHHS Npeamera «bHosorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIME: OCO3HAHME O0YYaroUUMUC POCCUUCKON
rPaXKJaHCKOM UAEHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOOIpEJeCHUI0, HAJIMYUE€ MOTHBAlUM K OOydYyeHUI0  OHOJIOTHH,
L[EJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKICHUN JUYHOCTH HAa OCHOBE
KJIFOUEBBIX IICHHOCTEM M HMCTOPUYECKUX TPATUIMNA Pa3BUTHS OHOJIOTUYECKOTO
3HaHMS, TOTOBHOCTh U CIHOCOOHOCTH OOYYaIOIIMUXCSl PYKOBOJICTBOBATHCA B CBOEH
JNEATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, HPUCYLIMMH CHUCTEME
OMOJIOTUYECKOTO0  00pa30BaHMs, HaJIUYHE HSKOJOTHYECKOr0 IMPAaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JInuyHOCTHBIE pe3ynbTaThl OCBOCHUS npeaMera «bruoaorus» JOCTUraroTcs B
€IMHCTBE Y4YEOHOW ¥ BOCIHUTATEIHLHON JEATETbHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI U CHOCOOCTBYIOT TMpolleccaM CaMOIO3HAHUS, CaMOBOCIUTAHUS H
CaMOpAa3BUTHUsA, PA3BUTHSI BHYTPEHHEW MO3UIMU JIMYHOCTH, IaTPUOTU3MA,
YBAKEHUS K 3aKOHY WM IMPAaBOMOPSAKY, YEJIIOBEKY TPYJa U CTaplIEMy I[MOKOJIEHUIO,
B3aMMHOI0 YBA)XKCHUS, OCEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACIEIUIO H
TpaaulMsIM MHOTOHAIMOHAILHOTO Hapoaa Poccuiickorr ®enepaiuu, npupoae u
OKPYKaroIIEH cpeie.

JIndHOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOro mpeamera «buonorusy»
JIOJKHBI OTPaXXaTh TOTOBHOCTh M CTOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPECHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIMM, TIO3UTHBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONbITA W OMNbITA JIESITEIBHOCTH B MPOLECCE pPealn3alli OCHOBHBIX HAIPaBJIICHUN
BOCMUTATEIILHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro0 BOCIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIerocs Kak akTUBHOTO U

OTBETCTBEHHOTO 4JIEHa POCCUICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYLHMOHHBIX MpaB MU OOS3aHHOCTEH, YBa)KEHHE
3aKOHa M MPaBONOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON [EATEIBHOCTH IMpPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YyYEOHBIX U TMO3HABATEIbHBIX 3a/1ay, BHIIOJHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENAENATh COOCTBEHHYIO TO3UIMI0 1O OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHUE YUUTHIBATh B CBOUX JICUCTBUSX HEOOXOIUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUS JIIOJIEH C pa3HbIMU YOCKACHUSMU, KyJIbTYPHBIMU IIEHHOCTSIMHU U
COLIMAJIbHBIM TOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHHUYECTBY B IIPOLECCE COBMECTHOIO BBIMTOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W HUCCIEAOBATEIbCKUX 3a7a4, YBaKUTEIBHOTO
OTHOLIEHUSI K MHEHUIO OIIMOHEHTOB MNpU OOCYXICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTbh K TYMaHUTAPHOU M BOJIOHTEPCKOU AEATEIIBHOCTH;

2) NIaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM TpaXJaHCKOU WUJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUA K CBOEMY HApPOJy, YYBCTBAa OTBETCTBEHHOCTH MEPEL
Ponunon, ropmoctu 3a cBOM Kpau, cBOWO PoOJIMHY, CBOW S3BIK U KYJIBTYpY,
MPOIIJIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIICHHUE K MPUPOJHOMY HACJIEIUIO U MaMSTHUKAM TIPUPO/IBI,
OOCTHXKEHUAM Poccum B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIGHUBATh BKJIAJ POCCHUUCKMX YUYEHBIX B CTAHOBIICHHUE U
pa3BuUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHS OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amnute OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAhL0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

OCO3HaHue JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO TTOBEICHMUSI;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHWE JIMYHOTO BKJIAJa B TMIOCTPOCHHE YCTOMYHMBOTO OYIyIIETro;

OTBETCTBEHHOE OTHOLIECHUE K CBOMM POJIUTEINISIM, CO3JAHUIO0 CEMbU HA OCHOBE
OCO3HAHHOI'O TIPUHATHS ILIEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBHUM C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs 3CTETHKY OBITa, HAyYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, 00IECTBEHHBIX OTHOIICHHUIA;



NOHMMaHUE 3MOLMOHATIBHOTO BO3IEUCTBUS KUBOW MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXEHUIO B Pa3HBIX BHUJAX HCKYCCTBa, CTPEMJICHUE
POSBIISITH KAUeCTBa TBOPUECKOU JTMUHOCTH;

S) ¢puznveckoro BOCIHMTAHUA, (DOPMHUPOBAHUA KYJIbTYPbI 310POBbS M
IMOLMOHAJBHOIO 0J1ar OOy YHs:

NOHMMAaHUE W peaju3alus 3JI0pOBOro M 0Oe3omacHoro obpasza >KU3HU
(3mopoBOE  TUTaHWE, COOJNIIOJICHHE TUTMEHMYECKHX TMpPaBWI U HOPM,
cOQTaHCHPOBAHHBIM PEXKUM 3aHITHH © OTABIXa, peryisapHas (u3ndecKas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (PHU3HUECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

MOHUMAaHUE I[EHHOCTH TMPaBWJI HHIWBUIYAIBHOTO ¢  KOJUJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYAIUSX, YTPOKAIOIIUX 3JI0POBBIO U )KU3HU JIIOJCH;

OCO3HAHME MOCJEICTBUI U HEMPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT0J15, HAPKOTUKOB, KYpEHHS);

6) Tpya10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HAaHHWE IIEHHOCTH MAacTepCTBa, TPYI0JII00UE;
FOTOBHOCTh K AKTHUBHOMW JIESITEIbHOCTH TEXHOJOTHYECKOW M COLUAIBHOMN
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIIAHUPOBATH U CAMOCTOSITEIHHO

BBITIOJIHATD TAKYIO JI€AT€IbHOCTD;

MHTEpEC K Pa3IMYHBbIM cpepaM MpoPecCHOHANBHON AESTENbHOCTH, YMEHHE
COBEpILIAaTh OCO3HAHHBIA BBHIOOp Oynymeld mnpodeccu U pearru30BbIBAThH
COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO U CamMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU KU3HU;

7) 3K0JI0rMYEeCKOr0 BOCIIUTAHUS:

AKOJIOTMYECKU 1IeJIeCO00pa3HOe OTHOUIEHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJNbTYphl: MPUOOpPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB W OIEHKH WX BO3MOXHBIX TOCIEACTBUNA ISt
OKPYKAIOIIEH CPELBI;

OCO3HaHMWE TI00aTBFHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM W MyTeW ux
pelieHus;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TMPU HM3IYYCHUH OHWOJOTHUHU
3HAQHUA W YMEHHsS TIPpU PEIICHUH TMpo0JieM, CBSI3aHHBIX C PaIllMOHATBHBIM
OpPUPOAOIIONb30BaHUEM  (COONIOACHUE  TpaBWJl  MOBEACHUS B IPUPOJE,
HaIlpaBJICHHBIX Ha COXpPAaHEHHWE PABHOBECHUS B HJKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCHCTEM, OMochepnl);



AKTUBHOE HENPUATHE JCWUCTBHM, MPUHOCAIIUX BPEId  OKPYKAIOLIEH
MPUPOTHON Ccpelie, YMEHHE TPOTHO3UPOBATH HEOJATONPUATHBIE SKOJOTHYCCKUC
MOCJIEACTBUS NPEANPUHUMAEMBIX ICUCTBUM U MPEIOTBPAILATh UX;

HaJIMYue Pa3BUTOTO 3KOJIOTUYECKOTO MBIIUICHUS, YKOJOTUUECKON KYJIbTYpHI,
OITbITa JIeATEIILHOCTH AKOJIOTHUECKOM HaIpPaBJIECHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCSI UMM B MO3HABATEJIIbHONM, KOMMYHUKATUBHOW W COLHAAIBHOMN
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MIPAKTHUUYECKOMN JIESITEILHOCTH SKOJIOTHYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOHN MPAKTHUKH, OCHOBAHHOTO Ha JUAJIOre
KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIILCKOM KYyJBTYphl KaK CpEACTBa
B3aMMO/JICUCTBUS MEXKTY JIFOJbMU U MIO3HAHUS MUPA;

MOHUMAaHHE CcHerudUKA OHOJIOTHHM KaK HayKd, OCO3HaHuUA €€ pojiu B
GbopMUPOBAHUU PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3JIaHHH IIEJIOCTHOIO
MPEJCTaBICHUS 00 OKpPYXalolleM MHUpPE KaK O €JUHCTBE MPUPOJBI, YEIOBEKA U
o0111ecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodieM
COXpPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJOTUM JIJII COBPEMCHHOW IMBUJIM3AINM:
obecrieyeHUsT HOBOTO YPOBHS Pa3BUTHS MEAUIIMHBI, CO3JaHUE TMEPCIECKTHBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  pelIaTh PECYpPCHBIE MPOOJIEMBbI  Pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEH BhIXOJIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOOJeM U
obecrieyeHusi  mepexojla K  yCTOMYMBOMY  Pa3BUTHUIO,  PAIMOHAIBHOMY
WCIIOJIb30BAaHUIO TPHUPOJHBIX PECypcoB M (OPMHUPOBAHUIO HOBBIX CTaHJIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OHOJIOTHYSCKUX 3HAHUW B IEISIX
MOBBIIICHUS OOIIEH KYJIbTYphl, €CTECTBCHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIMOHAJIBHOM T'PaMOTHOCTHU oOydarouiuxcs, (GpopmMupyeMoi
IpU U3y4YE€HUU OMOJIOTHH;

MOHUMAHHME CYITHOCTH METOJIOB IMO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIOJL30BaTh TOJIy4aeMble 3HAHWUS ISl aHaau3a W
OOBSCHEHHUSI SBIICHUN OKPYXAIOIIEr0 MUPA W MPOUCXOIANMX B HEM M3MEHEHUH,
yMEHUE JejaTh OOOCHOBAHHBIC 3aKJIIOYEHHUS Ha OCHOBE HAy4dHbIX (DAKTOB H
UMEIOITUXCS JJAHHBIX C 1IEJIbIO TTOJTYYEHHUsI IOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEILHO HCIIOJb30BaTh OHMOJIOTMYECKUE 3HAHUS IS
perieHust IpooJieM B pealbHbIX KU3HEHHBIX CUTYAIUSX;

OCO3HAaHHME IIEHHOCTU HAyYHOU [ESITENIbHOCTH, T'OTOBHOCTH OCYIIECTBISThH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO JIESITENbHOCTh MHAUBHUIYAJIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIOCOOHOCTb K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa3oBaHNI0, K AaKTMBHOMY IMOJyYE€HHIO HOBBIX 3HAHWUN IO OHOJOTUH B
COOTBETCTBHUHM C )KU3HEHHBIMU MOTPEOHOCTSAMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHUSI y4eOHOro mpeamera «buomorus
BKJIIOYAIOT: 3HA4YMMble i (OPMHUPOBAHMS MHUPOBO33PEHUS O0YyHarOUIUXCs
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHbIE MOHSATHSA, OTPAXKAIOIINE
LEIOCTHOCTh HAy4YHOM KapTUHBI MHpa U chnenuduKy METOAOB TO3HAHMS,
HCTIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, SIBICHHE, MPOIIECC,
CUCTEMa, Hay4HbIN (haKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UccleloBaHUe,  HaOJIOJIEHHE, UW3MEpEHUe, OKCIEPUMEHT U  JIPYTHUX),
YHUBEpCAJIbHbIE y4YeOHBIE JEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIC,

pEryJIsTUBHBIE), o0ecreynBaome (bopmupoBaHue (yHKUHMOHATBHOU
IPAMOTHOCTH W  COLUMAJBHOM KOMIIETEHIIMM OOyYarouIuxcsi, CHOCOOHOCTb
oOyuaromuxcs UCIIOJIB30BaTh OCBOEHHBIE MEXIUCHUIUIMHAPHBIE,

MHPOBO33pPEHUYCCKHE 3HAHUS W  YHUBEpCaJIbHbIC yuyeOHbIE JEHCTBUS B
ITI03HABATEIILHON U COLUAIBHON MPAKTHKE.

MeranpenMeTHbIE pPe3yJIbTaThl OCBOCHHUS IPOTPAMMBI CPEIHETO OOIIEeTo
00pa3oBaHUs TOHKHBI OTPAXKATh:

OsJanenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMO3HABaTeJIbHbIMH
JeHCTBUSAMM:

1) 6a30BbIe JIOrHYeCKHeE JeHCTBHA:

CaMOCTOSITeIbHO  (pOpMynMpoOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IIPM OCBOCHUHU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIICHUS
(ananusa, cuHTE3a, CpaBHEHMSI, Kiaccudukanuu, 0000IIEeH s ), pACKPBIBATH CMBICT
OMOJIOTHYECKUX TOHSATUM (BBIJCIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIWBATh
CBSI3U C JIPYTUMU MOHSATUSIMU);

ONpeaesATh MU JACATECIBbHOCTH, 3ajJaBas MapaMeTpbl W KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTAThl JEATEIIbBHOCTH C MOCTABICHHBIMU LIEJISIMU;

HCIIOJIB30BaTh OMOJIOTHYCCKHUE TIOHATHUS JIsl 0OBSICHEHUS (PAaKTOB M SIBJICHUN
YKABOM IIPUPOBI;

CTPOUThH JIOTMYECKUE PACCYXKJICHUS (MHAYKTUBHbBIC, JCAYKTUBHBIC, TIO
aQHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUYHS B pPacCMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSITh CXEMHO-MOJICIbHBIC Cpe/AcTBa TS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H W OTHOIICHHWA B M3y4aeMbIX OMOJOTUYECKHX OOBEKTaX, a



TAK)K€  INPOTUBOPEYMH  PA3HOrO  POJAA,  BBIIBICHHBIX B Pa3jIM4YHBIX
MH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIAH PELICHUS MPOOJEMbl ¢ Y4ETOM aHaIM3a MUMEIOIIUXCS
MaTepUAJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B ICSITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIIECTBUN JEATENBHOCTH;

KOOPJIMHHUPOBaTh M  BBIIOJHATH padOTy B  YCJIOBHUSIX pEajbHOrO,
BUPTYaJIbHOT'O U KOMOMHHUPOBAHHOTO B3aUMOJEHCTBYS;

pa3BUBaTh KPEATUBHOE MBILUICHUE IPU PELLICHUU KU3HEHHBIX IIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE JeHCTBHA:

BJIQJIETh HABBIKAMH y4€OHO-HCCIIEIOBATENBCKON U MPOEKTHOMN AESTENbHOCTH,
HaBbIKAaMHU  pa3pelieHusi npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEJIbHOMY IIOUCKY METOJIOB PELIEHUS ITPAaKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

WCIIOJIb30BaTh pAa3JIMYHbIE BHJIBI JEATEIBHOCTH MO TOJYYEHHID HOBOIO
3HaHUS, €ro MHTEpHpeTald, NPeoOpa3oBaHUIO M MPUMEHEHUIO B Y4EOHBIX
CUTyalUsX, B TOM YUCJIE IIPU CO3JJaHUH YUEOHBIX U COLUAIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBIN TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSAMHU U METOAAMM;

CTaBUTh M (HOpPMYyIUpOBaThH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHON
NEATENBHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBJIATh TNPUYUHHO-CIICCTBEHHBIE CBA3M W aKTyaJlU3UpOBaTh 3ajauvy,
BBIJIBUT'aTh TUIOTE3y €€ pEIIEHUs, HAaXOAUTh ApryMEHTBI JJI1 J0Ka3aTeIbCTBA
CBOMX YTBEPXKJICHMI, 3a1aBaTh NapaMeTPbl U KPUTEPUHN PELLICHHUS;

aHAJIM3UPOBATh TOJIYYCHHBIE B XOJI€ pEIICHUS 3aJadyd  Pe3yJbTaThl,
KPUTUYECKHU OLIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSX;

JaBaTh OLIGHKY HOBBIM CHUTyallusiM, OIICHMBAaTb HPUOOPETEHHBIN OIbIT;

OCYUIECTBJIATH LIeJICHATPABICHHBIN MMOMCK NIEPEHOCA CPEJCTB U CIIOCOOOB
NEeNUCTBUS B IPO(PECCHOHATIBHYIO CPEY;

YMETh IEPEHOCUTD 3HAHUS B IMO3HABATENBHYIO U MPAKTHYECKYIO 00JaCTH
AKU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJEH, PEJIaraTb OpUruHaIbHbIE MOJXO/bI U PEIICHMUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PEIICHUS.

3) pa6ora c undgopmaumei:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMAIUU (TEKCTe y4eOHOro
nocoOus, HAY4YHO-TIIOMYJIAPHOM JIUTEpaType, OHOJOTMYECKUX CIIOBapsX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHaTU3UPOBATh



UH(OPMAIMIO PA3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTHUYECKH OLIEHUBATD
e€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

GbopMyIHpOBaTh 3aMpPOCHl U MPUMEHSATH PA3JIUYHBIE METOJIbI MPU MOUCKE U
oTbope Ouosioruyeckor MH(popMaru, HEOOXOAUMOM IS BBIMOJHEHUS YUEOHBIX
3ajady;

NpUOOpETaTh OMBIT HKCIOJBb30BAHUS HH(DOPMALIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOT U, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHbBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAJbHYIO  (OpPMY  TMpEACTABICHUS
Oouosiorndeckor uHpopmaIuu (CxeMbl, Tpapuku, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
¥ Ipyroe);

WCIIONIb30BAaTh HAYYHBIM SI3BIK B KayecTBE CpeACTBA npu padbore cC
Ouonornyeckod uMHPOpMALMEl: TNPUMEHATb XUMHUYECKHE, (PU3HYECKHE U
MaTEeMaTUYECKUe 3HAaKU W CHUMBOJIBI, (popMmylibl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIOJb30BaTh U NPeoOpazoBbIBaThb  3HAKOBO-CHUMBOJMYECKHE  CPE/ICTBA
HaTJIATHOCTH;

BIaJIETh ~ HaBBIKAMU  pAClO3HABaHWs W 3alIUTHl  WHpOpMAIUH,
MH(})OpMATMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBjajieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU /I€/iCTBUSIMU:

1) oomenmne:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX chepax KU3HU, aKTUBHO yIaCTBOBATh
B JMajore WM JUCKYCCHUU MO CYIIECTBY OOCyxXaaeMol TeMbl (YyMEHUE 3a7aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIBHO BBIIOJHEHUS IMpeiaracMon
3a/lay, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH TMO3UIIMN JIPYTUX YYaCTHUKOB
JManora Wil JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBAa OOIIEHUS, TOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIUKTHBIX CHUTYallWH,
YMETh CMSITYaTh KOH(JIUKTHI U BECTH MEPETOBOPHI;

BJIAJICTh PA3UYHBIMU CTHIOCOOAMHU OOIIEHUS W B3aMMOJICUCTBUSI, TIOHUMATh
HaMEpEeHUs IPYTUX JIFOJIeH, MPOSBIATh YBAXUTEIIEHOE OTHOIICHNUE K COOECETHUKY
U B KOPpeKTHOU popme hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEéPHYTO M JIOTHYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOIH30BAaHHEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHAas 1eITeJIbHOCTh:

MOHUMATh M WCIOJIb30BaTh MPEUMYINECTBa KOMaHJAHON W WHAMBHUIYAIbHOM
paboThI IPH pelIeHUU OUOJIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS IIPH PEIICHUH YICOHOU 3a/1a4H;

BBIOMpATh TEMAaTHUKy M METOJbl COBMECTHBIX JCHCTBUH € Y4ETOM OOMIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJOTO WiE€HA KOJUIEKTUBA;



OpUHAMATh 1€IM COBMECTHOW  JAEATEIbHOCTH, OpPraHU30BbIBaTh W
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTHUKEHHIO: COCTaBJIATH IUIAH JICWCTBUM,
pacupenensatb poiad € YYETOM MHEHHMH YYaCTHHKOB, OOCYXIaThb pe3yIbTaThl
COBMECTHOH paboTHI;

OLICHMBATh KayeCTBO CBOET0 BKJIAJa W KaXKIOrO0 yYaCTHUKA KOMAaHIbl B
001U pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE NIPOEKTHI, OLEHHMBaTh HAEU C TMO3UIUUA HOBU3HBHI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISTh TMO3UTUBHOE CTPATETUYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLMSIX, POSIBISATH TBOPYECTBO H BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

OBJ1aeHue YHMBEPCAJTbHBIMH PeryJIsiTUBHBIMH ACHCTBUAMM:

1) camoopranuzanmusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS MJs BBISIBICHUS MNpoOJeM M UX
pelIeHus B )KU3HEHHBIX U YYECOHBIX CUTYalIUSIX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHWM II€JIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBMSX M MOCTYIKax IO OTHOLIEHUIO K YKUBOW IIPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAOIIUX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENBHYIO JEATEIBHOCTD, BBISABIIATH
po0JieMbl, CTaBUTh U (HOPMYIUPOBAThH COOCTBEHHBIC 3a/laud B 00pa30BaTEIbHON
JNEATEIbHOCTH U )KU3HEHHBIX CUTYAILUSX;

CaMOCTOSITENIbHO ~ COCTaBJSATh IUIAH pELIeHUusT MpoOsieMbl C  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOYTCHUI;

JABATh OLICHKY HOBBIM CUTYalLIUSIM;

pactIMpsaTh paMKd y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHI;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CHOocOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIWPOKOW 3pYyIULUU B
pa3HbIX O0JIACTSIX 3HAHMM, IMOCTOSIHHO IMOBBINIATH CBOW 0O0pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

NaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISAM;

BIIQJICTh  HaBBIKAMH  TIO3HABATEIIbHOMW  pediekcur KaKk  OCO3HAHUS
COBEpPLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLECCOB, UX PE3YNbTATOB U
OCHOBaHHM, MCHOJIb30BaTh MPUEMBI PeIEKCUU NIl OLUEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PEILIECHHUS;

YMEThb OILICHMBATh PUCKH KM CBOEBPEMEHHO IPUHHUMATh PELIECHHs II0 HX
CHUKEHHUIO;



NPUHUMATh MOTHUBBI W apryMEHThl JAPYTUX TPU aHajiu3e pe3ylbTaToB
NeSTETbHOCTH;

3) npuHATHE ce0sl U APYTUX:

PUHAMATH ce0s1, TOHUMAasi CBOU HEJTOCTATKH U JOCTOMHCTBA;

NPUHAMATh MOTHUBBI W apryMEHTBhl JAPYTUX TPH aHajdu3e pe3yJIbTaToB
JEeSATSIbHOCTH;

puU3HaBaTh CBOE MPABO M MPABO APYTUX HA OMIUOKH;

pa3BHUBATh CIOCOOHOCTH MOHUMATh MUP C TTO3UIMH JIPYTOro YeJIOBEKa.

HPEIMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUsi mnporpammbl COO mo Ouojorud Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue Juist yaueOHoro npeamera «buonorus»
Hay4yHbIE€ 3HAaHUS, YMEHHUS U CHOCOObI IEUCTBUN MO OCBOCHUIO, MHTEPIIPETALIMU U
peoOpa30BaHUI0 3HAHUM, BUBI JACSITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHUWA B Pa3IMYHBIX YYEOHBIX CUTYalHsIX, a TAKXKE B peajbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouonoruei. B mporpamme mnpeamerHbie
pe3yJIbTaThl MPEACTABICHBI IO roj1aM 00y4EHHS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTpaXkaTh:

c(OpPMUPOBAHHOCTH 3HAHUM O MECTE U POJU OMOJIOTUU B CHUCTEME HAYyYHOIO
3HaHHSA ECTECTBEHHBIX HayK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpPAa M HAYYHOI'O MHUPOBO33PEHMS, O BKIJAJE POCCHUICKUX U
3apyOeKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OMOJIOTMH, (YHKIHOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA ISl PEILICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBaTh COJAEpKaHHE OMOJIOIMUECKUX TEPMHHOB M IMOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB M MPEBpaIllCeHUE
AHEPrur), FOMEOCTa3 (caMoperyJssilus), ypOBHEBas OpPraHU3alUsl KUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHHE (PEMPOYKLINA), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3jaraTh OHOJOrHYecKue Teopuu (KJIeTO4YHas, XpPOMOCOMHas,
MyTallMOHHAsI, IEHTpajbHas J0TMa MOJEKyJIspHOH Owuosorun), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBunoBa) u yuenust (0 neHTpax MHOrooopasus u
MPOUCXOXKJICHUS KyJIbTypHbIX pactennii H. V. BaBuioBa), omnpenensiTh rpaHUIlbI
UX IPUMEHUMOCTH K KMBBIM CHCTEMAM;

yYMEHHE BJaJIeTh METOJAAaMH HAyYHOTO TIO3HAHMS B OUMOJIOTHUU: HAOIIOACHHUE U
OMKCAHUE >KUBBIX CHCTEM, IMPOIIECCOB U SIBJICHWW, OpraHU3alMs U MPOBEACHUE
OMOJIOrMYECKOr0  3KCIEPUMEHTa,  BBIABM)KEHHE  TUIOTE3BI, BBISIBJICHUE
3aBHCHUMOCTH MEXJy HCCIIEyEeMbIMH BEIWYMHAMH, OOBSICHEHUE MOIYYCHHBIX



pE3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHSITHI, TEOPUM M 3aKOHOB, YMEHHE
JIeaTh BBIBOJBI HA OCHOBAHUH TIOJIYICHHBIX PE3yIbTATOB,;

YMEHHUE BBIJCIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB U IMPEBPAILLIEHUS HEPIHH B KJIETKe, (OTOCHHTE3a,
MJIACTUYECKOTO W HHEPreTHUECKOro OOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OTUIOAOTBOPEHUS, PA3MHOXEHUS, WHIWBHIYAIBHOTO DPAa3BUTHUS  OpraHU3Ma
(oHTOTEHER);

YMEHUE TPUMEHSATHh TOJyYCHHBIC 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHUX
IPOLIECCOB U SIBJICHUH, JJISl MPUHSTHUS MPAKTUUECKUX PEIICHU B MOBCEIHEBHOMN
KHU3HU C 1EeJpl0 obecriedyeHus O€30MacHOCTH CBOETO 370pOBbS M 370POBbs
OKPY>KaIOIINX JIFOACH, COOII0IEHNsI HOPM T'PaMOTHOTO TIOBEICHHUS B OKPY>KAIOIIEH
MPUPOTHON cpejie, TMOHWMAaHWE HEOOXOAMMOCTH HWCIIOIb30BAHUS TOCTHKCHHM
COBPEMEHHOM ouonoruu u OMOTEXHOJIOTMH  JUIsi  PAIlMOHAILHOTO
PUPOIOIIOIH30BAHNS;

yMEHHUE pellaTh »JJIEMEHTApHbIE TEeHETUYECKHE 3a/Jayd Ha MOHO- W
IUTUOPUHOE CKpEIIMBAaHUE, CIICTIJICHHOE HACIeA0BaHNE, COCTABISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS IS TPEACKA3aHMs HACJICIOBAaHMS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTAOOpATOPHBIE M TpaKTU4YecKue padoThl, COOJIOIATH
MpaBuJia Mpu padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YyMEHHUE KPUTHYECKH OICHWBATh W HWHTEPIPETUPOBATh HH(POpPMAITHIO
OMOJIOTUYECKOTO  COJEpKaHMUs, BKJIIOYAIONIYI0 TIICEBAOHAYYHBIC 3HAHHS U3
Pa3MYHBIX UCTOYHUKOB (CpEACTBA MACCOBON MHGMOPMAIINK, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKUE AaCIEKThl COBPEMEHHBIX HCCIIEOBAaHUN B OHOJIOTHH,
MEIUITNHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NHMCHBMEHHBIE W YCTHBIE COOOIICHMUS,
0000111251 OMOJIOTUYECKYI0 MH(OPMAIIMIO U3 HECKOJbKUX HCTOYHHUKOB, TPAMOTHO
WCIIOJIH30BaTh MOHATHUIHBIN armmapaT OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS yueOHOro mpenmera «buonorus» ¢ 11
KJlacce TOJDKHBI OTPaXKaTh:

c(hOpPMHPOBAHHOCTh 3HAHUH O MECTE W POJIM OWOJIOTHH B CHCTEME HAyIHOTO
3HAaHUS €CTCCTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PCHHS, O BKJIAJIC POCCHUHCKHX H
3apyOCKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OuoNoTHH, (YHKIIMOHATIHLHOM
IPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHUE PaCKPBIBaTh COJEpKaHUE OHOJIOTMUYCCKHMX TEPMHUHOB W ITOHSATHI:
BU/JI, TIOMYJISALUS, T€HO(OH, SBOJIOLMS, ABUXKYIIUE CHIIbI ((hDaKTOPhI) IBOJIOLINH,
IPUCIOCOOJICHHOCTh OpPraHU3MOB, BU1000pa30BaHKE, SKOJOTUYECKHUE (PAKTOPHI,



HPKOCHUCTEMA, MPOAYLEHTbI, KOHCYMEHTBI, pPEAYLEHTbl, LENU MUTaAHUsi,
AKOJIOTHYECKas MUpaMuia, OMOreoneHos, onocdepa;

yMEHUE u3JIaraTh OWOJOTHYEeCKHue Teopuu (IBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUs OBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponprmeBoro cxoxacrsa K. M. bapa, depenoBaHusi IJIaBHBIX HANpaBICHUNA U
myteit sBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPEIENATh TPAHUIIBI KX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOIIOACHUE U
OMKCAaHUE >KUBBIX CHCTEM, IPOILIECCOB W SIBJICHUM, OpraHu3alys U MPOBEICHUE
OMOJIOTUYECKOTO  DJKCIIEPUMEHTA,  BBIABUKEHUE  THUIIOTE3HI, BBISIBJICHUE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMU BEINYMHAMH, OOBSICHEHUE TOTYYCHHBIX
pE3yNbTaTOB, MCHOJIB30BAHHBIX HAYYHBIX MOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JIeaTh BHIBOJIbI HA OCHOBAHUU TIOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIE IPU3HAKU CTPOEHHUS OHOJIOTHUYECKUX
OOBEKTOB: BHJIOB, TOMYJALMNA, TPOIYLEHTOB, KOHCYMEHTOB, pEAyLEHTOB,
OMOreoleHO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BUA000pa30BaHUS, MPUCIOCOOJIECHHOCTH
OpPraHMU3MOB, JI€HWCTBUS 3KOJOTMYECKMX (PAKTOpPOB HA OpPraHU3MbI, MEpeHOca
BEIIECTB U IOTOKAa SHEPIMH B DKOCHCTEMAax, aHTPONOTE€HHBIX HM3MEHEHHH B
AKOCHCTEMAax CBOEM MECTHOCTHU, KPYroBOPOTa BEIIECTB U OMOT€OXMMHUYECKHUX
LIMKJIOB B Ouocdepe;

YMEHHE TPUMEHSTH TMOJIyYeHHbIE 3HAHUS I OOBSICHEHUS OMOJIOTHYECKUX
MIPOLIECCOB W SIBJIICHUM, IUJIS MPUHATHS NPAKTHUYECKUX PEIICHHM B MOBCEIHEBHOMN
KHU3HU C 1eJbplo obOecrieyeHus Oe30MacHOCTH CBOETO 3J0pPOBbS U 370POBbS
OKpY>KaIOIIUX JIOAEH, COOII0/IEHNs HOPM I'PaMOTHOTO MOBEIECHUS B OKPYKaroIien
NPUPOIHON cpene, TMOHMMaHWE HEOOXOAMMOCTH HWCIONb30BAHUS JOCTHKEHUIMA
COBPEMEHHOM OMOJIOTHH JIJIsl PAIlMOHAIEHOTO MTPUPOAOTIOIb30BAHHS;

YMEHHE pelaTh 3JIEMEHTapHbIE OMOJOTUYECKUE 3a]lauM, COCTaBISATh CXEMbI
MepEeHOCca BEIIECTB U PHEPTHUH B HKOCHUCTEMAaX (LIETH MUTaHUsA);

YMEHHUE BBITMOJHATH JIa0OpaTOpHBICE M MPaKTUYECKHe paboThl, COOI0NAThH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OIICHUBAaTh W HWHTEPIPETUPOBATH HUHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIOUIYI0 IICEBJAOHAy4YHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MacCOBOW MH(OpMAINU, HAYYHO-TIOMYJISIPHEIC
Marepuaibl),  paccMaTpuBaTh  TJOOATBHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIHIO;

YMEHHE CO3/laBaTh COOCTBEHHbIE THCHMEHHBIE UM YCTHBIE COOOIICHMUS,
0000111ast OMOJIOrMYecKyr0 UHPOPMALMIO U3 HECKOJIbKUX MCTOYHUKOB, FPAMOTHO
UCII0JIb30BaTh MOHSITUIHBIN armapaT OUOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosauyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbie
Ne n/m P Konrpoabnbie | IIpakTuyeckue (udpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
b K
1 buonorus kak Hayka 2 0.5 nomotexa LO
https://m.edsoo.ru/7f41c292
bubmnorexa [JOK
2 JKuBble cCuCTEMBI U UX OpraHU3aLns 1
https://m.edsoo.ru/7f41c292
. bubnmoreka [JOK
3 XHUMHUYECKUHN COCTAB U CTPOEHUE KIIETKU 8 1
https://m.edsoo.ru/7f41c292
4 KuznenesTenbHOCTh KIETKU 6 brbmmorexa [OK
https://m.edsoo.ru/7f41c292
5 PasMHOXEHUE ¥ MHIUBUyaJIbHOE PA3BUTHE 5 | bubmmnoreka [JOK
OpPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTh U H3MEHUUBOCTD 2 15 bu6nuorexa [JOK
OpraHu3MOB . https://m.edsoo.ru/7f41¢292
7 Cenekiust opraHu3MoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
8 Wroroas koHTpoJbHAA paboTa 1 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4




11 KITIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB M TeM nudpoBLIe
Ne n/m P Kounrpoabnsie | Ilpakruueckue (ipp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 DBOIIOIMOHHAS ONOIOTHUSA 9 1 bubnnorexa LIOK
https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranusmel 1 OK aromias cpena 5 1 Bubmaorexa ITOK
p pyzaiomt pea https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ 3KOJIOTHYECKUE CUCTEMBI 9 buGnnorexa LIOK
https://m.edsoo.ru/7f41cc74
5 Wrorosas koHTpoJsIbHAs paboTa 1 1
6 PesepBHOe Bpems 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 2.5




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo 4acoB DJIeKTPOHHbIE
ungposbie
Nen/m | Tema ypoka KonTpoabubie | IlpakTnueckue p
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
bubnnorexa [JOK
1 buoiiorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
) [TpakTrueckas padorta Ne 1 | 0.5 bubmmoreka [JOK
«HMcnonp30BaHue pa3IMYHBIX METOJOB IIPH ' https://m.edso00.ru/863e6122
U3YYEHUU OMOJIOTHYECKHX OOBHEKTOBY
3 buonornueckue cuCTeMsl, IIPOLECCH] U UX | bubmmnoreka [JOK
A3y4YEHUE https://m.edsoo.ru/863e6564
4 XUMHUYECKUN COCTaB KIIeTKU. Boma u | bu6mmoteka [IOK
MUHEpaJIbHBIE COIU https://m.edsoo.ru/863e674¢e
b K
5 benku. CoctaB u cTpoeHue 6eIKoB 1 nommorexa O
https://m.edso00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas padora Ne 1
. bubnuotexa [JOK
6 «M3y4yeHne KaTaAIUNTHYECKOM aKTUBHOCTH 1 0.5
https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha pUMepe aMuIa3bl UITU
KaTaasbl)»
but6mmorexa [IOK
7 YraeBopl. JInnuasl 1
8 A https://m.edso0.ru/863e6870
bu6muoreka [IOK
8 Hyxknennoseie kuciotel. ATO 1 nosmoreka L1

https://m.edsoo.ru/863e6d5c




HCTOpI/IH N METOJbI U3YUCHUA KIICTKH.

bubmuorexa [JOK

9
Knerounas Teopus https://m.edsoo.ru/863e6e88
10 Knetka kak 1ieinocTHas )KuBasi cuctemMa
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaGopaTtopHas pabora Ne 2 «3yuenue bubnmnoreka HOK
11 CTPOCHUS KJIETOK PACTCHUH, )KUBOTHBIX, 0.5 https://m.edsoo.ru/863e6ff0
rpuOOB U OaKTepuil MO MEKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
FOTOBBIX MUKpOIIpEnapaTax U uX ONUCAHUE»
12 OOMeH BeIeCTB UM META00IU3M Bubmaorexa ITOK
https://m.eds00.ru/863e766¢
13 ®oTocuHTe3. XEMOCHUHTE3 bubmorexa HOK
https://m.edsoo.ru/863e7¢98
14 DHepreTudyeckuii o0OMeH bubmorexa HOK
https://m.edsoo.ru/863¢e7aae
JKu3HEeHHBIN UK KIETKHU. JleleHue KIeTKH.
Muros. JIabopaTopnast padora Ne 3
PATOPHAT b bu6mmoteka [IOK
15 «Habmoterre MUTO3a B KIIeTKaX KOHYMKA 0.5
https://m.edsoo0.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunTes Oenka. Peakiys MaTpu4HOro bubmmnoreka [JOK
CUHTE3a https://m.edsoo.ru/863e796e
b K
17 Tpancasaius — OuocuHTe3 Oenka nomorexa L0
https://m.edsoo0.ru/863e796¢
b K
18 Hexnerounsie GopMbl dKU3HU — BUPYCHI nommorexa 110
https://m.edsoo.ru/863e7540
bu6nunorexa [JOK
19 DopMBI pa3MHOXKEHUS OPTraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 but6mmoreka [IOK




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

OO6pa3oBaHue U pa3BUTHE MOJTOBBIX KIIETOK.
OmnonotBopenue. JlaboparopHas padora Ne

bubmuorexa [JOK

21 0.5
4 «M3yuyeHue CTpoeHHs MOJIOBBIX KJIETOK Ha https://m.edsoo.ru/863e81b6
FOTOBBIX MUKpOIIpErapaTax»

bubmuorexa [JOK
22 NunuBuayansHOE pa3BUTHE OPTAHU3MOB
https://m.edso00.ru/863e¢8436

3 ['eneTnka — Hayka 0 HacCJIeICTBEHHOCTH U bubmmoreka [JOK
U3MEHYUBOCTHU https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJICIOBAHUSI IPU3HAKOB. bubmmoreka [JOK
MonorudpuaHoe cKpelBaHue https://m.edsoo.ru/863e8878

)5 JurulpunHoe ckpeuiBaHue. 3aKoH bubmmoreka [JOK
HE3aBUCHUMOTO HACJIeIOBaHUs IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HACJIeI0BaHHE MMPU3HAKOB.

Jlaboparopnas pabota Ne 5 «3yuenue
PaTOPHaz b i bubmorexa [JOK
26 pe3yabTaTOB MOHOTHOPUIHOTO U 0.5
https://m.eds00.ru/863e8c60
JUTHOPUTHOTO CKPEITUBAHUS Y JPO30(HIIBI
Ha TOTOBBIX MUKPOIpenapaTax»»

7 I'enernka nosa. HacnenoBanue npu3HaKkos, bubmmnoreka [JOK
CLEMIEHHBIX C ITOJIOM https://m.edso00.ru/863e8c60
HN3menuuBocth. HenacnencrsenHas
U3MeHYNBOCTh. JlabopaTopHas pabota Ne 6.

. bubmuorexa [JOK
28 Wzyuenune moupuKamoHHON 0.5
https://m.edsoo.ru/863e8efe
M3MEHYMBOCTH, TOCTPOEHUE BAPUALIMOHHOTO
psila v BapUallMOHHOU KPUBOW»
HacnencrBenHas N3MEHYHNBOCTb. BuG 1OK
noImoTexa
29 JlaGopaTtopnast pabota Ne 7. «AHanu3 0.5

MyTalui y Apo30(uisl Ha TOTOBBIX

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




MUKpOIpenaparax»

bubmuorexa [JOK
30 I'eneTuka yenoseka 1
https://m.edsoo.ru/863e8d78
PesepBHeIil ypok. O600ICHHE TIO TEME
31 «HacnencTrBeHHOCTS M UBMEHUNBOCTD 1
OpTaHU3MOBY
32 Cenekius Kak HayKa v MPOIecc 1 bubmorexa [OK
https://m.edsoo.ru/863e9214
bubmnorexa [JOK
33 buoTexHonorus kak orpacib IPOU3BOACTBA 1
https://m.edsoo.ru/863e9336
34 Wrorosas koHTpOJIBHAS paboTa 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KITIACC

KosunyecTBo 4acos DJIeKTPOHHbIE
ungpoBbie
Nen/m | Tema ypoka KonTpoabublie | IlpakTnueckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
N bubnuorexa [JOK
1 OBOJIIOLMS U METOJbI €€ U3YUEHUS 1
https://m.edsoo.ru/863ea20e
) Hcropust pa3BUTHS NIPEACTABICHUI 00 | bubnmoreka [JOK
SBOJIIOIIAN https://m.edsoo.ru/863e9570
bu6 K
3 MuKpO3BOTIOLMS 1 nonmoteka L0
https://m.edsoo.ru/863e9cle
[Tomynsiiiust Kak s7eMeHTapHas eAMHUIA BUAA
4 Y DBOJIIOIUH. | 0.5 bubmmoteka [IOK
JlaGopatopHas paborta Ne 1 «CpaBHeHue ' https://m.edsoo.ru/863e99c6
BUJIOB 110 MOP(OIOTUYECKOMY KPUTEPHIO)
5 JIBroky1ue cuibl (3JIeMeHTapHbIE (PAKTOPHI) | bubmmnoreka [JOK
HBOJIOIIAN https://m.edsoo.ru/863e9da4
b K
6 EctectBeHHbI 0TOOD U ero GopMbl 1 nonmorera 110
https://m.edsoo.ru/863e9ed0
Pe3ynbTathl 3BOSTIONMH: TPUCTIOCOOIEHHOCTh
OpPTaHU3MOB U BHJI000Pa30BaHHUE. 56 OK
OTeKa
7 JlaGopatopHas pabota Ne 2 «Onucanue 1 0.5 nommoreka L1
R https://m.edsoo.ru/863e9fde
MPHUCTIOCOOICHHOCTH OpraHu3Ma 1 e
OTHOCHUTEIIEHOTO XapaKTepa
but6mmorexa [IOK
8 HampaBnenus u myT MakpO3BOIOLNA 1
https://m.edsoo.ru/863e9cle
9 HeobpatumocTs 3BOMIOIINN 1




Ucrtopus xxu3Hu Ha 3emiie 1 METObI €€

10
U3y4YeHUs
11 ['unoTe3sl MpoUCXOXKACHUS KU3HU HA 3eMIie bubmmorexa LIOK
P A https://m.edsoo.ru/863ea5ab
12 Pa3zButne xu3Hu Ha 3emiie 1o 3paM 1 bubnmoreka [JOK
nepuoiam https://m.edsoo.ru/863eabbe
OcHOBHBIE 3Tallbl BOJIIOLIMY PACTUTEIBHOIO U
13 KUBOTHOTO Mupa. [IpakTrueckas pabora Ne 1 0.5 bubmmoreka [JOK
«3y4yeHne NCKONaeMbIX OCTATKOB PACTEHUI ' https://m.edsoo.ru/863ea8bc
Y KUBOTHBIX B KOJUIEKIUSIX
bubnuorexa [JOK
14 CoBpeMeHHasi cHCTeMa OPTaHUYEeCKOr0 MUpPa
https://m.edsoo.ru/863ca48¢e
bu6mmoreka [IOK
15 DBOJIIOIHS YeJIOBEKa (aHTPOIIOTeHE?) nommoreka L
https://m.edsoo.ru/863eac2c
bu6mmoteka [IOK
16 BIKYIIUE CUJIBI ((DaKTOpPhI) aHTPOIIOTreHe3a
A v (@ Pe1) P https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaINHU DBOJIIOIMY YEI0BEKA
18 UYenoBeueckue pachl U IPUPOAHbBIE aJaNTallUN bu6muoreka [IOK
4eJoBeKa https://m.edsoo.ru/863eaea2
Peseprubriit ypok. O600111eHIE 110 TEME
19 «BO3HUKHOBEHHE U Pa3BUTHE KU3HU HA
3emie»
20 OKoJorus Kak HayKa
b K
21 Cpenbl 00UTaHUS M SKOJIOTHYECKHE (aKTOPBI nomorexa LO
https://m.edsoo.ru/863eafec
Abuotnueckue pakropsl. JlaboparopHas
¢ P paTop bubmuorexa [JOK
22 pabota Ne 3. «Mopdonoruueckue 0.5

0COOEHHOCTH pacTeHUH U3 pa3HbIX MECT

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




oburanusy. JlaboparopHas pabora Ne 4.
«BrnusiHUE cBeTa HA POCT U pa3BUTHE
YEPECHKOB KOJIeyCay

23 BuoTtnueckue paxkropsl 1 bromiorexa LOK
https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XaPAKTEPUCTUKH MOMYIISILIUU.
24 [TpakTuueckast pabota Ne 2 «Ilomcuér | 0.5
TUIOTHOCTH MOMYJIALUNA Pa3HbIX BUIOB '
pacTeHuin»
b
25 Coo0miecTBa OpraHu3MoOB — OHOIICHO3 1 nomorexa LIOK
https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI (3KOCHUCTEMBI) 1 bubmmorexa LIOK
https://m.edsoo.ru/863eb46a
OcHOBHBIE IIOKA3aTENIN DKOCUCTEMBI.
. bubmuorexa [JOK
27 Oxonoruyeckue nupamuabl. CBoiicTBa 1
https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 [Ipupoansle sxocucTEMBI 1
29 AHTpPOIIOT€HHBIE IKOCUCTEMBI 1
30 buocdepa — riobanbHas sxocucTeMa 3eMin 1 bubmorexa HOK
https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS Ouochepbl 1 brbmorexa [TOK
https://m.edsoo.ru/863ebd 16
32 YenoseuecTBo B Onochepe 3emin 1
bu6nunorexa [JOK
33 CocymiecTBoBaHHE IPUPO/IBI U YETOBEYECTBA 1
https://m.edsoo.ru/863ebale
34 HtoroBas koHTpoJibHAs paboTa 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5




YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YAEHUKA

* buonorus, 10 kmacc/ IMaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
npyrue /mon pen. Ilaceunuka B.B., AkimonepHoe obmectBo «M3marenbcTBo
«IIpocBenieHue»

» buomorus, 11 knacc/ ITaceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u
npyrue /mon pen. Ilaceunuka B.B., AkimonepHoe obmectBo «3marenbcTBo

«HpOCBGHIeHI/IC»

METOIUYECKHUE MATEPHUAJIBI JISA YUUTEJIA
buonorus 10 -11 xnacc. bazoBsiit ypoBens. [loypounsie pazpaboTku.: yueoHOe
nocobue s obmeoOpazoBaTenbHbiX opranuzanuii./[Taceunuk B.B., 1lIBernon

I'.T"., Ebumoa T.M. — 2-e uzn., crep. — Mockga: [Ipocsemenue, 2023.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

https://gogov.ru/login/fgis-myschool
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