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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa mo OuoOIOTMHM HAa YPOBHE OCHOBHOTO 00IIero ooOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC 00O, a Takxe, dhenepaibHOl paboyeil mporpaMMbl BOCITUTaAHUSI.

[IporpamMma peanusyeTcss C HCHOJb30BaHUEM oOopymoBanusi LleHTpa
o0Opa3oBaHMsI €CTECTBEHHO- HayyHOTro Hampasienus "Todka pocta':

e [lludposas madopartopus mo sxojoruu 26.20.40.190 — 1 mr
e [ludposas nadboparopus o gusuonoruu 26.20.40.190 -1 mr

e [ludposas naboparopus no weiporexHomoruu 26.20.40.190- 1 mr
[Tpu pazpaboTke mnporpamMmbl MO OHOJIOTUHM TEOPETUUYECKYHD OCHOBY MJIs

OIpe/eNieHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COAEpX aHUS y4eOHOro mpeaMera
«buonorus» cocraBmwim: KoHuenryaiapHele nonoxkenns OI'OC  COO o
B3aMMOOOYCIIOBJIEHHOCTH LE€JN€i, ColepKaHus, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MTOJIOXKEHUS 00 OOIIMX LENIX U
IPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
oO1rero oopazoBanusi B Poccuiickoit denepaiinm, a Tak:ke MOJ0KEHUS 0 crienuduke
Ovonoruu, €€ 3HAYEHWU B T[O3HAHMM JKUBOM MPUPOABI U OOECIEUYECHHH
CYILLECTBOBAHMSI YeJIOBEYECKOro o0miecTBa. COrjlacCHO Ha3BaHHBIM IOJIOKEHHSIM,
OIpeieNIeHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTHUHU U €€ CTPYKTYpA.

[Iporpamma no Guosioruu A&t MpeICTaBlIeHUE O 1EJIsIX, 00 o0IIel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PA3BUTHUS 00YUAIOLIUXCS CPEACTBAMU yU€OHOT O peaMeTa
«buonorus», onpenenser o0s13aTENbHOE NPEAMETHOE COAEPKAHUE, €T0 CTPYKTYPY,
pacnpeneneHue 1Mo pasziefaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
U3y4eHHUs Y4eOHOro MarepHaa ¢ y4éToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM O0pa30BaTEIbHOIO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEH
00y4Jarommxcs.

B nporpamMme no OMONI0THY TaKKe YUUTHIBAIOTCA TPEOOBAHUS K IIIIAHUPYEMBIM
JUYHOCTHBIM, METANpPeIMETHHIM M TMPEAMETHBIM pe3ylibTaTaM O0Oy4YeHHUs B
hopMUpOBaHUH OCHOBHBIX BUIOB y4eOHO-TI03HABATEILHOMN
NeATeTbHOCTH/YUEOHBIX JEHCTBUM OOY4YarOIIMXCS 10 OCBOCHHIO COJCPIKAHUS
OMOJOTNYECKOro 00pa3oBaHMsl.

B nporpamme no 6uosorun (10—11 kiaccel, 6a30BbIi YpPOBEHb) peain30BaH
OPUHLIMI TPEEMCTBEHHOCTH B HU3y4YeHHUU Ouosioruu, Ojarojaps ueMy B He
IPOCMATPUBAETCA HAIMPaBJICHHOCTh HAa Ppa3BUTHE 3HAHWM, CBSI3aHHBIX C
GbopMHpOBaHUEM  €CTECTBEHHO-HAYyYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTALUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, MPEACTABICHUN O 3J0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYXalolleld MPUPOJHON cpele.
[ToaTomy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKIX TEOPHil, a TaKKe 3HAHUHU O
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CTPOEHUU >KUBBIX CUCTEM PA3HOI0 PAaHra M CYIIHOCTU OCHOBHBIX MPOTEKAIOIIMX B
HUX TPOIIECCOB B MPOrpaMMme MO OMOJIOTHH YAENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B MOBCEIHEBHOM >KU3HU VISl PEUICHUS MPUKIIAIHBIX 3a7a4, B
TOM YHKcje: TMPOPUIAKTUKN HACIEICTBEHHBIX 3a00JIeBaHUN YeNOBEKa, MEIHKO-
T€HETUYECKOT0 KOHCYJIbTUPOBaHUs, 000CHOBAHUS HKOJIOTHUYECKH 11€I€CO00Pa3HOTr0O
MOBEJCHUS B OKpYKarolel MpUPOJHON cpefie, aHaIn3a BIUSHUS X035 CTBEHHOM
JESATEILHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
Ycunenne BHUMaHUS K TPUKIAJAHON HampaBlIEHHOCTH Y4eOHOro IMpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTHIO O0ECTICUeHHUS YCIOBUH JISI PELICHHUS
OJTHOM M3 aKTyaJIbHBIX 33]a4 [IKOJIBHOTO OMOJIOTHYECKOro 00pa3oBaHMsI, KOTOpas
npeanosiaraetT (GOpMHUpPOBaHHE y OOYYArOIIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOILErOCsS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3OBaHMS 3aHUMAET BaKHOE
Mecto. OHa obOecneuuBaeT (HOpMUpPOBAHUE y OOyYarOMMXCSl MPEACTABICHUM O
HAyYHOW KapTHHE MHUpa, paclIUpseT U 0000IIaeT 3HaHUS O KUBOH MpHUpoje, €€
OTJIMYUTENbHBIX NPU3HAKAX — YPOBHEBOM OpraHU3allid U 3BOJIOLUH, CO31aéT
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (OPMUPOBAHUSA
(YyHKIHMOHAJIBHOM TI'PaMOTHOCTH, HAaBBIKOB 3JI0POBOIO0 M Oe3omacHoro oopasa
KU3HHU, SKOJOTHYECKOT0 MBIIUICHHUS, [ICHHOCTHOTO OTHOIIECHUS K KUBOU MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUSI UMEET TAKXKE JIsl pELICHHs] BOCTIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaronuxcs. M3ydenune 6mosorun odecrnednBaeT ycioBHs Uisl (POPMUPOBAHUS
WHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJIbTYpPBbl, CIOCOOCTBYET WHTErpalui OMOJIOTMYECKUX 3HAHUU C
IPEJCTaBICHUSAMHU U3 IPYTUX yUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMUU U
reorpaguu. Ha3paHHble NOJIOKEHUS O MpeAHA3HAYEHUH Y4YEOHOro MpeaMmera
«buonorus» COCTaBUIM OCHOBY JJisi ONpENENeHUus IMOAXOAO0B K OTOOpy H
CTPYKTYPUPOBAaHUIO €r0 COAEpKAHMS, IPEICTAaBICHHOIO B MPOrpaMMe IO
Ouonoruu.

Ot6op coxepxkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOpPA3HOrO0 MOJX0Jla, B COOTBETCTBUM C
KOTOPBIM OOYyYaloIIuecs: TOJKHBI OCBOMTH 3HAHWUA W YMEHHs, 3HAYUMbIC IS
dopMupoBaHus O0O0mIeH KyJIbTYphl, OMNPEICNAIONINE aJeKBaTHOE IIOBEJICHUE
YEJIOBEKa B OKPYIKAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
JKU3HU U TPAKTUUYECKOM AesTeabHOCTH. Oco0oe MECTO B ATOM CHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHThI COJIEPKaHUsI, KOTOPbIE CITY>KaT OCHOBOM 71l POpMUpOBaHUS
IIPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W



LHEHHOCTHBIX  OpPHEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3alluu
OMOJIOTUYECKOT0 00pa30BaHMUsI.

CTpyKTypUpOBaHUE COJEpKaHUsA Y4YEeOHOro MmaTepualia B IpOrpamMme IO
OMOJIOTMM OCYIIECTBIEHO C Y4€TOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTEIIbHBIX OCOOCHHOCTSIX KUBOW MPUPOJIbI, O €€ YPOBHEBOI OpraHu3aluu 1
HBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «bromaorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonormdeckas cuctemayn, «OpraHu3m Kak
Ononornyeckas cuctemay, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLUS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

[lenr m3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHHE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYpPHO-(DYHKIIMOHAIbHOMN
OpraHu3allid >KUBBIX CHUCTEM Ppa3HOr0 paHra © MPUOOPETECHUE YMEHHI
WCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUH OOBEKTOB
YKUBOMW TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu u3ydeHus yueOHoro npeamera «buosorus» Ha 6a3oBoM
YpOBHE 00€CIIEUNBACTCS PEIICHUEM CISAYIONMINX 3a]1ay:

OCBOCHHE OOYYAIONIUMUCS CUCTEMbl 3HAHUW O OUOJOTUYECKUX TEOPUsIX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CIyKAIIUX OCHOBOM
Uit (POPMUPOBAHUSL TIPEJICTABICHUN O €CTECTBEHHO-HAYYHOM KapTUHE MHUpPA, O
METO/IaX HAYYHOTO IMMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOMIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUe Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, WHTEJUICKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHajdu3a JaHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, UJEH M MOIXOJI0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOT0 YPOBHSI OpraHu3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHMOHAJIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SBJICHHUS OKPYXKAIOIIETO
MUpa KUBOW MPUPOJIBI HA OCHOBAHUY 3HAHUH U OTIBITA, MTOTYYEHHBIX TIPU U3YUCHUN
OMOJIOTHH;

dbopmMupoBaHUe Yy OOYy4YalONIUMXCS YMEHUN WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIBHOCTH YeJOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUH U arpOOMOTEXHOJIOTHIA,

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHUS YETOBEKOM >KHBOM
MIPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS dTHIECKUX
HOPM TIPH MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUI;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJISI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOM KYJIBTYPHI, 111 (POPMUPOBAHUST HAYYHOTO MUPOBO33PEHUS;



MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEIHEBHOM KU3HU JIJIS
OLICHKH TOCJIE/ICTBUM CBOEH JESITEIbHOCTH MO OTHOUIEHUIO K OKPYXKaIOIeh cpejie,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBaHHME W COOJNIIOJICHUE Mep NPODOUIAKTUKU
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpaszoBanus «buosorusy, m3ydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI OO0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIIMM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAyUYHbIE PEIMETHI.

Jlst m3ydenusi OMoJa0ruy Ha 6a30BOM YPOBHE CPETHETO 001Iero 00pa3oBaHus
orBoauTcs 68 wacoB: B 10 ximacce — 34 gaca (1 gac B Hemenmo), B 11 kmacce — 68
gacoB (2 yaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOLIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Posb 6uonoruu B hopMupoBaHUM COBPEMEHHOM Hay4HOI KapTuHBI Mupa. Crucrema
OMOJIOTUYECKUX HaYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMIMCaHUE,
u3MepeHue, Kiaccuukanusi, MOJEIUpPOBAHUE, CTaTUCTUYECKas oO0paboTKa
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbros, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcmosb30oBaHME pa3IUYHBIX METOAOB MPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinane
YKHUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pazHOOOpasue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYECKu ), OMoC(EpHBIH.

JlemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHH OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI W MHHEPaAIbHBIX BellecTB B kieTke. llomnepxanue
OCMOTHYECKOro OaiaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAS U
YETBEPTUYHASI CTPYKTypa). XHWMHYECKHE CBOWMCTBa OenkoB. buomornueckue
byHKIIUN OEIKOB.



depMeHTbl — OMoJIoTHUYeCKHe KaTau3aTopsl. CTpoeHre pepMeHTa: aKTUBHBIM
HeHTp, cyOctpatHas cnenuduyHocTh. Kodepmentsl. Burtamunbl. Otiauyus
(GbepMEeHTOB OT HEOPTraHUYECKUX KAaTallu3aTOPOB.

YreBos1: MOHOCAXapH bl (TITFOK03a, pr0o03a 1 1e30KCUpr003a), TUCcaxapu bl
(caxaposa, JlakTo3a) MW TOJMCaxapulbl (Kpaxmaji, TJUKOreH, UEeJUII0I03a).
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, cTepouasl. [HapoduibHO-
ruapodobHbie  cBoicTBa. buonorumueckue QyHkumu smnuaoB. CpaBHEHHE
yTJI€BOJIOB, OCJIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHUH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[{utonorus — Hayka o kierke. Kiierounas reopust — npumep B3aMMOAECHCTBHS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak nenoctHas sxuBast cuctema. O0mue npu3Haky KIETOK: 3aMKHYTast
HapykHas MmemOpana, moiekynbl JIHK kak renermdeckuit ammapar, cuctema
CUHTE3a Oerka.

Tunel KJIETOK: JyKapuoTHUecKas W mpokapuotruueckas. OcoOeHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
AYKApPUOTHYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM W
rpUOHOM KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [1nazmarnueckas meMOpana, e€ cBoricTBa 1 pyHkuu. L{uTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHH, IUIACTUIBI.
[Ipoucxoxknenne MUTOXOHApWM u TwiacTua. Buner mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKH. DYHKIIMKM OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynatopHslil neHTp kiaeTku. CTpoeHue sjpa: sjuepHas 000souka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'ykx, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Junarpammel: «PacnpeneneHne XMuMAYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIELY,
«PacnipeneneHne XUMHUECKUX 3JIEMEHTOB B )KMBOU MPUPOJIE».

Tabmuubl u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «brocunTtes 0enka», «CTpoeHrne MOJIeKyJIbl OenKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenue momnexybl



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKN», «CTpOEHUE KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIETKn», « Y TIeBOAb, «JIMIuab.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, AKCIEPUMEHTOB, MHUKPONpPENapaThl pPaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopuass pabora Ne 2. «/3ydyeHuwe CTpOCHHS KICTOK pACTEHUH,
YKUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMUIISIIUSA (PHEPTeTUUECKUl OOMEH) — JBE CTOPOHBI E€IMHOr0 Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUS BEIIECTB U DHEPTUM B IMOHUMAHUU
MeTabor3ma.

Turnbel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIi. Poib (hepMeHTOB B
oOMeHe BEIlECTB U MPEBPAIICHUN SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTL (HOTOCHHTE3a. 3HAUCHHUE (POTOCHHTE3a JJIs KU3HU
Ha 3emsie. BiausiHue ycnoBuil cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
JKW3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KjeTke. PaciieniieHue BelecTB, BBIJCICHHE U
aKKyMYJINPOBAHUE PHEPTUHU B KJIETKE. DTambl YHEPreTUUECKOro oOMeHa. [ mukous.
bpoxenue u ero Buabsl. KucimopogHoe OKHCIIEHUE, WK KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanne. IPHEeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

Peakumm wmatpuyHoro cumHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuusblii cuHTe3 PHK. Tpancnsuus — Guocunres
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posb pubGocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. Victopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). (OCOOEHHOCTH CTPOCHMSI W JKMU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMBbIC
Bupycamu. Bupyc ummynoaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpuWIMs, peBepraza W uHTerpasza.  lIpodwunakruka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metadbomuzm», «MUTOXOHAPHUIY,
«HepreTudyeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1K Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monaenu-anmnkauun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii 1UKI, WM JKU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Permkauusa — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JumionaHeIi W TalvIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonorudyeckue OCHOBBI PA3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpPTraHU3MOB.

Henenne knetkn — muto3. Cramguu murtosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOTrMYECKUI CMBICIT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrosioe U noJjioBoe. Buasl Oecronoro
Pa3MHOXXEHUS: JIeJICHWE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOJOTO.

Meito3. Cranuu meio3a. IIpoueccel, npoucxonsiine Ha CTagusxXx MeHosa.
[ToBenenne xpomocoM B Meio3e. KpoccuHrosep. bHOJIOTMYECKHMIA CMBICT H
3HAYEHHE MEHO03a.

["ameTorenes — mporiecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH U SMYHUKU. OOpa3oBaHWE W PAa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKJIeTKa) — CIIEpMAaTOreHe3 U OBOICHE3.
OcCOoOEHHOCTH CTPOCHMS SMIEKIETOK W crepMaTo3oujoB. OTI0I0TBOpPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOJjieHue, racTpyssiuus, opraHoreHnes3. [loctamOpuoHanbHOe pazButue. TUIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BriusHue



Cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
ypOJCTBA.

Poct u pasutue pacteHuii. OHTOT€HE3 IIBETKOBOI'O PACTEHMS: CTPOECHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpauM:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHS OPraHU3MOBY, «J/IBoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii uukmy, «Pemmukamus JHK», «Murtos»,
«Menosy», «Ilpsmoe n HenpsiMoe pazBuTHeE», «l'ameToreHes y MIEKONUTAIOIUX U
4yea0BeKa», «OCHOBHBIC CTaJIMH OHTOT'ECHE3ay.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnapaThbl «CnepMaTo30uIbl
MJICKOITATAIOWIETOY, «SHIeKIIeTKa MJeKonuTarumeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MAarHuTHAas MOJEb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlaGoparopuas pabora Ne 3. «HabmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopuas pabota Ne 4. «M3ydeHue CTpPOCHHSI IOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenaparax».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nUTOIOTHH
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. METOJbl TEHETUKU (TUOPUAOJIOTHUECKUMT,
IIUTOTCHETUYECKUN, MOJEKYJIIpHO-TeHETHUECKUM). (OCHOBHBIE TE€HETUYECKUE
NMoHATHSA. [ eHeTHUecKass CHMBOJIMKA, UCTIOJIb3YyEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJICIOBaHUs MPU3HAKOB, ycTaHOBIEHHbIE . MeHaenem.
MonorubpuHoe CKpelMBaHue. 3akoH €IMHO-00pa3us THOPHUAOB IEPBOTO
nokoJieHus. [IpaBuiio JOMUHUPOBAHUS. 3aKOH pacIlleIICHUs MPU3HaKoB. [ unoresa
4UCTOTHI raMmeT. [IoJIHOE M HEMOJTHOEe NOMUHUPOBAHUE.

JluruOpuaHOEe  CKpEIIMBaHHME. 3aKOH  HE3aBHCHMOTO  HaCJSAOBaHUS
npu3HakoB.  [luToreHeTHMYeCKWe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymolee ckpenBanue. Fcrnonp30Banne aHaTM3UPYIOIETO CKPEITMBaHUS
JUISL OTIPEICIICHHS TEHOTHIIA OCOOH.

CuerienHoe HacneoBaHue npusHakoB. Pabora T. Moprana 1o cuerieHHOMY
HAaCJIeIOBAaHUIO TeHOB. HapyIieHue clenienus TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKue KapThl.



['eneTuka nosa. XpoMOCOMHOE ONpeEAEIeHUE Moia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

M3meHunBOCTh. BHIbI N3MEHYMBOCTY: HEHACIIEICTBEHHAsI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapyuallMOHHAsi KpUBasl.
Hopma peakunu npusHaka. KonnuecTBEHHbIE M KaYECTBEHHBIE NPU3HAKUA U HX
HOpMa peaknmu. CBOMCTBA MOIU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, WM TE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOnHaTnBHas
U3MEHYHMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
U3MeHUYMBOCTU. MyTanmoHHasi u3MeH4YnBOCTh. Kitaccudukainus MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U mpu4nHbl MyTaluii. MyTareHHbie (paKkToOpBbl.
3aKOH rOMOJIOTHYECKHX PAAOB B HaclieACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoseka. Kapumorun uenmoBeka. OCHOBHBIE METOIbI T'€HETHUKU
4eJI0OBEKa: FeHeaIOTnYeCcKuil, OJIM3HEOBBIN, IIMTOr€HETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPENICIICHNE IEeHOTUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIHPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11P-anamm3a. HacmenacTtBeHHbpie 3a00JIcBaHUS dYeEIIOBEKA: T'CHHEBIC OOJIC3HH,
00JI€e3HN C HACJIEICTBEHHOW MpeApacroioKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnueckue H reHepaThBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a *KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JICYEHUS T€HETUYECKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIUIIMHCKON
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU T€HETHUECKUX 3a00JI€BaHUI YEIOBEKa.

JdeMoHCTpaum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuibl u cxembl: K MOHOTHOPHUIHOE CKPEIIMBAHUE U €70 LIUTOI€HETHYECKast
OCHOBa», «3aKOH PACILEIJIEHUS U €70 HIUTOT€HETUYECKAsI OCHOBAY», «3aKOH YHCTOTHI
rameT», «/{urubpuanoe ckpemuBanney, « [ {lutonornyeckne 0CHOBBI TUTHOPUTHOTO
CKpeIuBaHus®», «Menosy», «B3anmMoaencTBue aielibHbIX TeHOB», «I eHeTnueckue
KapThl pacTEHUM, )KUBOTHBIX U 4eJOBeKay, «I eHeTnka moisa», «3aKOHOMEPHOCTH
HACJIEOBAaHUsI, CLEIUICHHOTO € moJiom», «KapuoTumel yenoBeka W KMBOTHBIX),
«Bugpl m3meHunBoCcTH», «MoaudukanmoHHas M3MEHUYMBOCTHY, «HaciemoBanue
pesyc-daktopay, «I'eHeTruka rpymni KpoBu», « MyTarimoHHast ”3MEHUHNBOCTHY.

O6opynoBanue: MojeNU-alIIMKaIU  «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nmomuHupoBanuey, «Jurubpunnoe ckpemmBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTipenapart «J[po3oduna» (Hopma, MyTaruu Gopmbl
KPBUIBEB U OKPACKHU Tena), repbapuii «['opox moceBHOM.



JlaGopaTopHble U MpaKTUYEeCKHEe PadoOThI:

JlaGoparopHast pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QUIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabGopaTtopHnas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM.

JlaGoparopHas padora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocraBieHuEe W aHaIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak HaykKa M IPOLECC. 3apPOKIACHUE CENEKLIUU U JOMECTUKALU.
VYyenne H. 1. BaBuioBa o ieHTpax IpoUCX0XKI€HUS 1 MHOT000pa3us KyJIbTypHBIX
pacteHuii. LIeHTpbI MPONCX0XKAEHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoaa, ITaMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI M MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIMU pPACTEHWM M JKMBOTHBIX. OLEHKa 3KcTepbepa. bIm3kopoaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUE YUCTBHIX JIMHUH.
['erepo3uc, unu rubpunHas cwia. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIUHT.
Otpanénnas rudpuauzanus u e€ ycrnexu. MIckyCCTBEHHBIN MyTareHes v noixy4eHue
ITOJIMIUIOUIOB. [IOCTHKEHUS CEIEKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHOJIOTH Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexombunantHo JIHK wu Tpancrennsix opranu3zmoB. Kierounas
uHxeHepus. Kiletounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHHE PACTECHUM.
KiloHnpoBaHWe BBICOKONPOAYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Dkoyoruyeckue M dtuyeckue  npobmemsl. MO - reHeTruyecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHOB.

Tabmuubr u cxembl: Kapta «lleHTpbI MPOMCXOXKACHUS U MHOTOOOpasus
KYJBTYPHBIX pacTtenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHumity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«llomumnongus», «OOBEKTHI OuUOTEeXHONOTUW», «KieTouHble KyabTypel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISIKH TUIOJ0B U KOPHEIIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypceust «OCHOBHBIE METOIBI W JIOCTHXKEHHUS CEJEKIMW PACTCHUU W
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,



COPTOUCHBITATEbHBIM  Yy4aCTOK, B TEIUIMYHOE XO34MCTBO, JabOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OUOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOPUU. DBOJIIOIMOHHAS
TeopHsl U €€ MecTO B OMOJIOrMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJMONUU. [laneoHTONIOrMYECKHE: TMOCIEA0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, TMEpeXOAHbie (OPMBI.
buoreorpadguyeckue: cxocTBo U pazinune GayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3TUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pyIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CHUJIBI SBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUUYECHHOCTH PECYpPCOB, HEOMpENeEHHAsT U3MEHUYMBOCT,
O0opb0a 3a CyIlleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bostouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymue cuiibl ((pakTopbl) SBOJIONHUKA BUAOB B Npupojie. MyTallmoOHHBINA
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0oTOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHM3MOB KakK pe3yibTaT ABOMIONUU. [Ipumepsr
MPUCIIOCOOJICHUH Y OpraHu3MOoB. ApoMop(dO3bl U UIUO-a Al TAlUH.

Bun wu  BugooGpazoBanue. Kputepunm Buzma. OcHOBHBIE  (OpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (uUsIeTUYECKas, JUBEPreHTHas,
KOHBEpreHTHas1, napasuiesbHas. HeoOpatuMocTh 3BOJIOLUU.

[IpoucxoxieHne OT HeCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyrorias
crielUanu3anys. AanTuBHas padalus.

JdeMoHCTpaum:

[Toptpetst: K. JIunnei, XK. b. Jlamapk, Y. Japeun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mrosnep, A. H. Ceepuos.



Tabnuibl U cxembl: «Pa3BuTHE OpraHUyecKOro Mupa Ha 3emiiey, «3apoabIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYUBOCTB», «Apomopdossl», «Mnumoamanrtamum», «OOmas aereHepamus,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapmipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHu3MOBY,
«["eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUT000PAa30BAHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMUA OKPACKH,
Ha0Op IUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHHS 3BOJIIOLMHU», 00bEMHAs MOJEINb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, KoJuleKuus «PopMbl COXPaHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaKHbIE IIpenapatsl «PazBurue HacekoMoroy», «Pazpurue narymkm,
Mukpornpenapar «Jlpozoduiia» (Hopma, MyTauu GOpMbI KPbLIBEB U OKPACKU TENA).

JlaGopaTopHblie U NpakTUH4YecKue padoThbl:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlabopaTtophas pabota Ne 2. «Onucanue nprucrnocoOJIeHHOCTH OpraHu3Ma u eé
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOXKJIECHUU >KM3HU. HayuHble rumotesbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcnepMmus. XHUMHUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCIEpUMEHTAIBHOE MMOATBEPKICHUE XUMUUECKON 3BOIIOIMHY. HavyanbHbIe 3Tansl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHME MPOTOKJIETKU. llepBble KIETKM W HUX 3BOJIIOLMS.
@opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3paMm U nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickas dpel. [lameosolickas spa U €€ TMepUOABl: KEMOPUICKUH,
OPAOBUKCKHUH, CLIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3030HCKas 3pa U €€ NMEPUOAbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaiiHo3oiickags »3spa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYeCKHX mporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENBHOIO M >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
*KUBOTHBIX. [TosiBIIEHME, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



CucremMa OpraHMYeCcKOTO MHpa KaK OTpaxkeHHe 3BoJIoIUU. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. Pa3BuTue mpeacTaBieHH O
IPOUCXOXKJIEHUN uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3nuyMs YeJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

JBrkymue cuibl ((pakTopsl) anTpororene3a. HacneactBeHHas ”3MEHUUBOCTD
U ecTeCTBeHHbIH 0TOOp. OOIIECTBEHHBIN 00pa3 >KWU3HU, M3TOTOBIECHUE OPYAUi
TpYJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymensli, YenoBek mnpsaMoxomdmni, YenoBek HeaHAEPTAIBCKHANW, YenoBek
pa3yMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioujHas  (9KBAaTOpUajbHAas),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckasi).  UepTel  HPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmupel 1 cxembl: «Bo3nukHOBeHHMe CoaHEUHON cHCTeMbl», «Pa3Buthe
opraHnyeckoro mupa», «PacturenpHas xierka», <«OKuMBOTHas  KJIETKay,
«IIpokapuornueckas kierka», «COBpeMEHHAs CHCTEMA OPraHUYECKOTO MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKa U YEJTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue mmoam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BeUECKUE pacoh».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTalblla, KPOMAHbOHIIA), CIENKH WIIU
M300pKEHUST KAaMEHHBIX OPYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebia), TeOXpoHOJIOTHUYecKass Talnuma, KoJuiekiusa «Dopwmbl
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

[Tpaktrueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTCHHUM U
YKUBOTHBIX B KOJIJIEKIIUSX).

DKCKypcHsi «IBOJIOLHUS OPraHMYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeAUECKUI My3eil).

Tema 3. Opranu3mMbl 4 OKpYy:KawIas cpeaa.



DKoJorus Kak Hayka. 3a/la4u ¥ pa3zAesibl 3K0J0oruu. MeToibl IKOJIOTHYECKUX
VCCJIEOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, [TOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qaktoprel. Kiaccuduxamuss sxomorndeckux (HaKkTOpPOB:
abuoTHueckue, OMOTUYECKHME M aHTPOIOTeHHbIE. JlelcTBHE HKOJIOIMYECKHUX
(aKTOpOB Ha OPraHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPHUOIN3M.
[TpucniocoOnenust  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buosornueckne puTMsl.

buoTtnueckue ¢akropsl. Bunbl OnoTHYeCKUX B3aMMOJICHCTBUI: KOHKYPEHIIHS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. Ilapasutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpaIHU3M.
3HaueHHe OMOTHMYECKHMX B3aUMOJEUCTBHI AJI1 CYHIECTBOBAHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasauuu. OCHOBHBIE ITOKA3aTENH
NOMYJSILMNA: YHUCIECHHOCTD, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHcTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmunpl u cxemsl: kapTa «I[Ipuponnbie 30Hb1 3eman», «Cpeapl oOUTaHUA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny», «Iluiesbie nenm.

JlabopaTopHbie U MpaKTHYEeCKHE PadoOThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonoruyeckne 0COOCHHOCTH PACTEHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUOB
PaCTEHUI».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpAaHCTBEHHAs, Tpoduueckass (muimieBas). Buasl-momuHantel. CBsA3M B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucremMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLIEHTHI,
KOHCYMEHTBI, peAylUeHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B HIKOCUCTEME.
Tpoduueckue (nmuuieBbie) ypoBHH 3KocucTeMbl. [IuieBbie 1ienu u cetu. OCHOBHbIE
MOKa3aTeIu JKOCHUCTEMBI: OnoMacca, MPOAYKLUHA. DKOJIOTMYECKUE NHUPaAMUIBL:



NPOAYKIMU, YHUCIEHHOCTH, Omomacchl. CBOWCTBa 3KOCHCTEM: YCTOMUYMBOCTB,
camoperyJsinus, pa3putie. CyKieccusl.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
VI [IAPOKOJIMCTBEHHOTO JIECA.

AHTpPONIOrE€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpa3zue kak QakTtop ycTolumBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctraB u CTpyKTypa
onocheprr. Kuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMoOchepb Kak
rJ1I00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemIECTB U OMOr€OXMMHUYECKUE LIUKIIbI 3JIEMEHTOB (yriepoja,
a3ota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHME IPUPO/JIBI U ueroBeuecTBa. CoxpaHeHue OnopasHoodpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIpPaBICHUS
IPUPOAHBIMH PECYPCAMHU U UX UCIONb30BaHUE. JloCTHKEHUsT OMOJIOTUK U OXpaHa
PUPOJIBI.

JdeMoHCcTpanuu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuiel u cxembl: «llumesslie nenu», «buoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKocUCcTEMA MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d BogoéMa», «ArporeHo3», «lIpuMepHsbie
aHTPOIOT€HHbIE BO3/ICHCTBUS Ha MPUPOAY», « BaxkHelI1e MCTOUHUKY 3arpsi3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeillas coctapistomas ornochepon,
«®Daktopel  nerpamanuud  nouB»,  «llapHukoBwiii  AhdexT»,  «DakTOpHI
pPaZMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oo0mas crpykrypa Ouochepni»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuOChepsD,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOAe».

O6opynoBanue: TrepOapud ©  KOJUIGKIMM PACTEHUH H  SKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTUUECKUM TpyIinam oJHOro Buaa, KpacHas kaura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSAEMBIX BHJOB pACTEHUH U
JKUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOOIPENENICHHI0, HaJu4yhe MOTHUBAUMU K OOy4YeHHI0 OHOJIOruH,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUMN pa3BUTUS OUOJOTHUUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYUME HKOJOTUYECKOrO IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonaorus» AOCTUrarOTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, ICTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEW IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY U IIPABOMOPSAKY, YEJIOBEKY TPY/JA U CTApIIEMy MOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKPYKAIOIIEN CpELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mpenmera «buomorusy
JIOJDKHBI OTPakaTh TOTOBHOCTh ¥ CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbITA JIESITEIPHOCTH B MPOLECCE PEATU3ALNUN OCHOBHBIX HAIPaBICHUU
BOCIIUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB v 00S3aHHOCTEH, yBaXKEHHE 3aKOHA
Y TIPaBOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEILHOCTH MTPHU CO3/IaHUN YUEOHBIX
MPOEKTOB, PEIICHUM Y4eOHBIX M TO3HABATEJNBHBIX 3a/ad, BBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IIO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHHUYECTBY B IIPOLECCE COBMECTHOIO BBIINOJIHEHUSA
y4eOHBbIX, TO3HABATEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPAXKTAHCKON UIEHTUYHOCTH, TATPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHo, roppoctu
3a CBOM KpaH, CBOIO PonuHy, CBOM S3BIK M KYJIBTYPYy, NPOLUIOE M HACTOSIIEE
MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIbI,
JIOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTUM, MOHUMAHUS 3HAUYCHHS OHWOJIOTUM B TMO3HAaHWU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amnuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POJAUTEISM, CO3/JTaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYIa, OOIIECTBEHHBIX OTHOIIIECHU;



MMOHMMAHHUE YMOIIMOHATIBHOTO BO3/ICMCTBUS )KUBOM IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHMSA KYJILTYPbl 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATAA W OTObIXa, peryspHas (Qu3mueckas aKkTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011aCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX NPUBBIYEK (YHOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITENBHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHHUIO M C€amMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUSI;

MOBBIIICHUE YPOBHA JKOJOTMYECKON KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLICHKM MX BO3MOJXHBIX IIOCJHEACTBUM s
OKPYKaroUIEn Cpebl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U IMyTel ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETaEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHMS
M YMEHUS TIpU  peHIeHHd MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
IPUPOJIOTIOIB30BAaHUEM  (COONIIOJIEHHE  MpaBUI  TOBEIEHUS B MPHUPOJE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENPUATHE NEHUCTBUN, IPUHOCAIIUX BPEJ OKPYKAIOLIEH IPUPOIHOM
cpele, YMEHHE IPOrHO3UPOBATh HEOJIArONPHUATHBIE IKOJIOTUYECKUE TTOCIEICTBUS
IPEANPUHIMAEMBIX IEHCTBUM U NIPEJOTBPALATh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJCTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM M COLIMAJIBHOU
IIPaKTHUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW MPAKTHKH, OCHOBAHHOIO HA JHAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuupuKy OHMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHNMN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3/JIaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexAEHHOCTh B 3HAYMMOCTU OWOJIOTUU JJIi COBPEMEHHOM LMBHIM3ALINU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIICHUS OOIIEl KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAIILHONW TPAaMOTHOCTU OOydYarommxcs, GopMupyeMoit
pU U3Y4eHUH OHOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH HCIIOJNIb30BaTh TMOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOIIEro MUpPA U MPOUCXOIANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JEeATEeTbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUH C KU3HCHHBIMH HOTpG6HOCT§IMI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYWMble JISI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJArOUIUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHEIU(PUKYy METOJ0B ITO3HAHMS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIN (aKT, MPUHIKII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNue, HaOMI0IeHUEe, H3MEPECHHE, DKCTIEPUMEHT U JIPYTHX ), YHUBEPCAJIbHBIC
ydueOHbIe JeHCTBUS (ITO3HABAaTENIbHbIC, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaroniye GopmMupoBaHre (PyHKIIMOHATBHONW IPaMOTHOCTH M COIMATBHOMN
KOMIIETEHIIMU  OOYYaIOIIMXCs, CIOCOOHOCTh OOy4YalolUXCA  HUCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUTIIMHAPHBIC, MUPOBO33PECHUYECKHIE 3HAHUS M YHHBEPCATbHBIE
y4eOHbIC ICUCTBUS B MO3HABATEIIFHON M COLIMATIBHOM MPAKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPaXKaTh:

OBaajaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOrHYECKHE TeiCTBHA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHSATHUH (BBIACIATh UX XapaKTepHBIC NMPU3HAKH, YCTaHABIWBATh
CBSI3M C IPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA IICIISIMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHE MOHATHUS I 0OBSICHEHUS (PaKTOB M SIBJICHHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICIIbHBIE CPEACTBA IS IPEACTABICHUS CYIIIECTBEHHBIX
CBS3€H M OTHOIIEHWH B H3y4aeMbIX OHOJIOTMYECKMX OOBEKTaX, a TaKxKe
MPOTUBOPEYMII Pa3HOTO POJA, BBISIBICHHBIX B PA3IUYHBIX HWH(POPMAITMOHHBIX
MCTOYHUKAX;



pa3pabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIW3a MMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOI0, BAPTYAIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOA0B PEIEHUS IPAKTUYECKHUX 33]1a4, IPUMEHEHHIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ PELICHUS], HAXOAUTh aPTYMEHTHI ISl J0KA3aTEIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPbl U KPUTEPUU PEILICHHUS;

aHANM3UPOBaTh TIOJIyUCHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMETh MEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrHHaJIbHbIE MOIXOJbl U PELIeHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX MHPOPMAIMH (TEKCTE yueOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTUYECKHX CIIOBapsiX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaThH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATh
€€ JT0CTOBEPHOCTh U HEMTPOTHUBOPEYUBOCTH;



bopMyaMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBIIOJHEHUSI yUeOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BAHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
ouonorunueckoi nHpopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TaOIHIIbI, PUCYHKU U
Apyroe);

UCIIONBb30BaTh HAy4YHBIM SA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Oouonoruueckod uHGpoOpMauuend: NPUMEHATh XUMHYECKHE, (QU3NYECKUEe U
MaTeMaTHUYeCKUE 3HAaKM U CUMBOJIbI, (hopMyibl, aOOpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BIAJE€Th  HAaBBIKAMHM  paclo3HaBaHWS M 3alUThl  UH)OpMaIuw,
MH(GOPMaIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yUIaCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCYy>KIaeMol TeMbl (yMEHHME 3aJaBaTh
BONPOCHI, BBICKA3bIBaTh CYXJACHHSI OTHOCHUTEIHHO BBIIOJHEHHUS MpeiaracMon
3a]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN PYTHX YYaCTHHKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHWKHOBEHHUS KOH(MIMKTHBIX CHUTYallUH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU MEPErOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHHEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMATh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHOU
paboThI U pelIeHUH OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS IPU pEIlIeHUU Y4eOHOH 3a1a4u;

BBIOMpPATh TEMAaTHKy M METOJAbl COBMECTHBIX NEUCTBHM C y4y€TOM OOIIuX
MHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

OpPUHUMATh II€Td  COBMECTHOW  JIeATENbHOCTH, OpPraHHW30BBIBATH W
KOOPJIMHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABJIATh IUIAH JICWCTBHM,



pacnpenensaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOIINI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE NIPOEKTHI, OLEHMBAaTh HIEHW C TNO3WLHWH HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE WU CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M MOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsIX;

CaMOCTOATEILHO COCTABJIATH IIJIAH PEICHHMS] TPOOIEMBI C YUETOM UMEKOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOUYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLIEHUBATh PUCKHM W CBOEBPEMEHHO IIPUHUMATh PEUIEHUS MO0 HUX
CHIKEHHIO;

IIPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @PU aHalIu3€ pe3yJbTaToB
NEATEIBHOCTH;



3) npuHATHE ceDdsT U APYTHX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHblie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamera «buomorusp»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEUCTBHUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3MYHBIX yU4E€OHBIX CHUTYallUAX, a TaKKe B peabHBIX
KU3HEHHBIX CUTyalUsiX, CBA3AHHBIX C Ouojorueid. B mporpamme mnpeameTHbIE
pE3yNbTaThl IPEACTABICHBI IO T0IaM 00yUYEHUS.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydeOHOro mpeamera «buomiorus» ¢ 10
KJjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U PO OMOJOTUHU B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHME PACKpbIBaTh COAEpKAHME OHUOJOIMYECKUX TEPMHHOB M MOHSTHIA:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTUH ),
romMeocTtas (CamMoperyJisiiiusi), YypOBHEBasi OpraHU3alusl >KUBBIX  CHUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENPOAYKIIMSI), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LeHTpax MHOrooOpasusi u
MPOUCXOKJIEHUS KyIbTypHbIX pacTteHuid H. . BaBuiosa), onpenensats rpaHulbl KX
MPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHHM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIIBUYKEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIYy HWCCIEAYEeMbIMUA BEIWYMHAMHU, OOBSCHEHHE TMOJYYCHHBIX pE3yJbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSTUH, TEOPU U 3aKOHOB, YMEHHE JI€NIaTh BBHIBOJIbI
Ha OCHOBAHMH MOJIYYEHHBIX PE3YyJIbTATOB;



YMEHHE BBIICIATh CYLIECTBEHHbIE NTPU3HAKHA BHPYCOB, KJIETOK IPOKAPUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHa BEIECTB M MPEBPALICHUS] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKOro oOMEeHa, XEMOCHHTe3a, MHTO3a, Meno3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJBbHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHUM, JJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obOecredeHus Oe30MacHOCTH CBOETO 3I0POBbsl U 3/I0POBbSA
OKPYXAaIOLIUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JIOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PalMOHAIBLHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE TIE€HETUYECKHUE 3aJayd Ha MOHO- U
JUTUOPUJIHOE CKPEIMBAHME, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAcJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ ydeOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJIEP)KAaHUS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLIUU, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIE pe3yNbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
Kjlacce NOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMHM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHbBI MHpa M HAYYHOIO MHPOBO33PEHMS, O BKIJAJle POCCHUUCKHUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBaTh COJIepKaHuEe ONOIOTMYECKUX TEPMUHOB U TIOHATUIN: BUJI,
nomyJsiuus, TeHOGOHA, SBOJIOLMS, ABWXKYLIUME CUIbI ((PaKTOphl) 3BOJIOLMH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, UEeNu MUTaHUS,
AKOJIOTHYECKas TMpamMua, OMoTreoreHos, onocdepa;



yMEHUE Hu3aratb OWUOJOTHYECKHE Teopuu (IBOMIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIONWHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi riaBHBIX HaIpaBiICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENIENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJOrMYECKOT 0 IKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BHIBICHHE 3aBUCUMOCTH
MEXIy HCCIACAYEMBbIMH BEIMYUHAMHU, OOBSICHEHHE MOJYyYEHHBIX pE3yJIbTaToB,
WCIIOJIB30BAaHHBIX HAYYHBIX MOHSTHH, TEOPUM U 3aKOHOB, YMEHHUE JI€JIaTh BBHIBOJIbI
Ha OCHOBAHHH MOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHJOB, MONYJSALHUA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreoleHO30B M HKOCUCTEM, OCOOEHHOCTH IIPOILIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHOCOOICHHOCTU
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB M TIOTOKAa HSHEPIHMM B HKOCHUCTEMAX, AHTPOIOTCHHBIX W3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsI OOBSICHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 oOecredeHus: Oe30MacCHOCTH CBOEro 30pOBbS M 30POBBS
OKPYXAaIOLUX JOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KaIOIIEH
NPUPOAHON cpele, MOHUMaHUE HEOOXOJIMMOCTH MCHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH JJIsI pallUOHATIBHOTO MPUPOIOTIOJIb30BAHUS;

yMEHHUE peliaTh JIEMEHTApHbIE OMOJIOTMYECKHE 3a/1aud, COCTaBISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIHOIATH
npaBuia npu padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHEM;

YyMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETUPOBATh HWH(OOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMAILIUU, HAYUYHO-TIOMYJISIPHBIE
MaTepuasbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 6MOJIOTHYECKYI0 UHGOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne n/m P Kontpoannbie | IpakTuyeckue (1udpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
! buonorns kax nayxa 2 0.5 https://m.edso00.ru/7f41c292
2 JKuBbIE CHCTEMBI U UX OpraHU3aIus 1 Eubmorexa ITOK
https://m.edsoo.ru/7f41¢292
3 XHWMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 1 Eubmorexa ITOK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4
IKHSHELIATENLHOCTS KIICTKH 6 https://m.edso0.ru/7f41c292
5 PasMHOXEHNE 1 MHIUBUAYAIbHOE Pa3BUTHE 5 1 bubnnorexka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTL U N3MEHUYHUBOCTD 8 15 bu6nmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3mMoB. OCHOBBI 3 bubnnorexka [JOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
bu6nmoreka [JOK
8 Pe3sepBHoe Bpemst 1 https://m.edso00.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Kontpoannbie | Ipakruuyeckue (1udpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 1 2
IBOIMOLUHOHKAs GHONOTHS 8 https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha bubnnorexa [HOK
2 18 1
3emiie https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1 2
3 OPraHu3MbL 1 OKpYKaIOWas Cpeia 0 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
4 Co00111eCTBa U DKOJIOTMYECKHUE CUCTEMBI 18 https://m.edsoo.ru/7f41cc74
bu6nmoreka [JOK
> Peseparioe Bpems 4 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 0 5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
bubmnoreka IIOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeToapl TO3HAHUS KHUBOM
npuponsl. [IpakTrueckas padora Ne
2 IIz(I/II)CIZIIOJII)S(I))BaHI/Ie aBJII/III:HI)IX 1 0.5 bubmorexa HOK
p ' https://m.eds00.ru/863e6122
METOJIOB TIPU U3YYICHUHU
OMOJIOTHYECKUX 00BEKTOBY
3 Bbuonornueckre cCUCTEMEI, 1 bu6nuorexa [IOK
MPOLECCHI U X U3YyYECHHE https://m.eds00.ru/863e6564
4 XUMHUYECKui cocTaB KiIeTku. Boaa 1 bubmuorexa [JOK
Y MUHEPAJIbHBIE COJIA https://m.edso00.ru/863e674e
bu6nuorexa [IOK
b . 1
> e, COCTAB M CTPOCHNE OeIKOB https://m.edso0.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHE
KaTtanm3aTopsbl. JlabopaTtopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK
KaTaJIUTHIECCKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMUIIa3bl
WJTU KaTajiasbl)»



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

but6mmoreka [IOK

7 v I
TIICBOABL. JIHITHART https://m.edso0.ru/863e6870
but6mmoreka [IOK
H .ATD
8 YIGICHHOBBIC KHCIOTHL https://m.edso0.ru/863e6d5c
9 Hcropus u MeTo bl U3y4EHUS bubnuorexa LIOK
xieTku. Knerounas reopus https://m.edso0.ru/863e6e88
10 Knerka kak 1emocTHas KuBast
cHucTeMa
CrpoeHnue 3yKapuoTUYeCKOn
knetku. JlabopaTopHas padora Ne 2
«M3ydeHne cTpoeHUs KIETOK bubnmnoreka HOK
11 pacTeHui, KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo0.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOTpENapaTax u ux
OTIMCAHMEY
bubanoreka LIOK
12 06 0
MCH BEHIECTB HITH METabOTHSM https://m.eds00.ru/863e766¢
bubanoreka LIOK
13 o . X
OTOCHHTES. ACMOCHHTES https://m.eds00.ru/863e7c98
bu6nuorexa [IOK
14 i
DHepreTHiecKHit oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KICTKU. [leneHue
KJeTku. Muros. JlabopatopHas Bu6 110K
nOIMoTEKA
1 03 «H .
S pabora Ne 3 «Habmonenme mutosa 0.5 https://m.edso0.ru/863e7dc4
B KJIETKaX KOHYMKA KOPEIIKa JIyKa
Ha TOTOBBIX MHUKpOIIperiapaTax»
16 Buocunres O0enka. Peakius bubnunorexa LIOK

MaTpU4IHOI0 CUHTE3a

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



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

but6mmoreka [IOK

17 Tpascrsnus — Guocuures benka https://m.edso00.ru/863e796e
18 Hexnerounsie popMbl )KH3HU — bu6muoreka [IOK
BUPYCHI https://m.edsoo.ru/863e7540
but6mmoreka [IOK
19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81h6
https://m.edsoo.ru/863e831e
. bubnuorexa [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE OJIOBBIX
kieTok. Omno10TBOpEHHE.
JlabopartopHas padota Ne 4 bubnnorexa [JOK
21 0.5
«M3ydeHne cTpOeHUs NOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax
29 WnauBuayanbHOe pa3BUTHE bubmuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'enernka — Hayka o bubmuoreka [IOK
HACJIEeICTBEHHOCTH U N3MEHYHUBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACTIET0BaHUS
24 m I/I3HaK011: Mounoru6 I/IH HOE bubnuorera LOK
P ) pHA https://m.eds00.ru/863e8878
CKpeIllMBaHUe
WTUOPUIHOE CKpEIIMBaHNe. 3aKOH
25 fe3a3nin§40ro H::JII: OBaHUsA bubnmorexa LOK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CrerieHHOe HacleJOBaHe Bu6 OK
26 npu3HakoB. JlabopaTopHas pabora 0.5 nommoreka I

Ne 5 «M3yuenue pe3ynbpTaToB

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MOHOTHOPHUIHOTO ¥ TUTHOPHUTHOTO
CKPCIIMUBAHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpernapaTax»»

I'eneTuka moma. HacnemoBanue bubnunoreka LIOK
27 1
MPU3HAKOB, CIETUIEHHBIX C MOJIOM https://m.edso0.ru/863e8c60
M3menunBocTh. HenacneacTBeHHas
M3MEHUYUBOCTH. JlaboparopHas
pabota Ne 6. zydcnwue bubnmoreka [JOK
28 . 1 0.5
MOAU(GUKAITMOHHOW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHHUE BApUALIMOHHOTO Psa U
BapUAIIMOHHOW KPUBOW)
HacnencrBenHass '3AMEHUYHBOCTD.
JlaboparopHuas pabota Ne 7. bubmuorexa [IOK
29 . 1 0.5
«AHanu3 MyTaluui y 1po30(huisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpOIIpernapaTax»
bubanoreka LIOK
30 r 1
CHCTHIA HenoBeKa https://m.edso0.ru/863e8d78
PesepBHelil ypok. O60011IEHHE 10
31 TeMe «HaciencTBEHHOCTD U 1
M3MEHYUBOCTH OPTaHU3MOBY
bu6nuorexa [IOK
32 1
(Cerexius Kak Hayka u npouece https://m.edso0.ru/863e9214
33 MeToabl U JOCTHKEHUS CEIIEKIIUU 1 bubnunorexa LIOK
pacTeHUH 1 KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHoorus Kak orpacib 1 bubmuoreka [JOK
IPOU3BOACTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 kaace

Ne Tema ypoka KosnyecTBouacoBHan3ydeHue Jara IIpuynHaAKOPPEKTUPOBKH
II1AH (paxr
1. | KpaTtkas uctopust pa3BUTHs OHOJIOTHH. 1
MeTtopl nccie1oBaHus B OUOJIOTHH
2. | CyniHOCTb )KH3HH U CBOKMCTBA KHUBOTO. 1
YpoBHU OpraHu3alMY )KUBOW MaTepun
3. | Kierounast reopusi. MeTOIbI IIUTOJIOTHH 1
4. | OcoOeHHOCTH XUMUYECKOTO COCTaBa 1
KJIETKH
5. | Bona u ee poib B KHU3HEIEATEIBHOCTH 1
KJIETKU
6. | MuHepaibHbIe BELIECTBA U UX POJIb B 1
KJIETKE
7. | YrneBojbl U UX poJib B 1
AKHU3HEIESATETIbHOCTH KIIETKH.
8. | Jlunuzael u UX poJib B )KU3HEACATEIbHOCTH 1
KJIETKU
9. | Ctpoenue u QpyHKINH OEITKOB 1
10.| HyxienHoBbIE KMCIOTHI U X POJIb B 1

KHU3HEACATCIIbHOCTH KIICTKN




11.

AT® u 1pyrue opraHu4ecKue CoeAMHEHNS
KJIETKH

12.

O06o00mieHne TeM OpraHuYecKuil 1
HEOPraHMYECKHii COCTaB KIETKU

13.

Crpoenue knetrku. Kinerounas memOpana.
Snpo.

14.

Crpoenue knetku. Lluromiasma.
Kinerounsrii nentp. Pubocomer.

15.

Crpoenue knetku. I11C

16.

Komruieke IN'onpmku. JIn3zocoMel.
KiteTounble BKITIOUEHUS.

17.

CTpOGHI/Ie KJICTKH. MI/ITOXOHI[pI/II/I.
IInactunpl. OpFaHOI/I)II)I JABHIKCHUA.

18.

CXO,Z[CTBa U pa3jindus B CTPOCHHUU
MPOKAPUOTUYCCKUX U DYKAPHOTHICCKUX
KJICTOK.

19.

CX0ZcTBO U pa3ianyne B CTPOCHUH KIIETOK
pacTeHui )KUBOTHBIX U TPHOOB

20.| Heknetounsle ¢Gopmbl kHu3HH. Bupycel u
6aktepuodaru
21.| O6o01IEeHNE U cUCTEMATH3aLUS 3HAHUI

10 TEMC ((CTpOeHI/Ie KIICTKH»




22.

OOmeH BCIIECCTB U DHEPIruU B KIICTKE

23.

DHepreTudyeckuii OOMEH B KJIETKE

24,

IluTtanue KJIETKH.

25.

ABroTpodHoe nmutanue. PoTocUHTES.

26.

ABToTpOoHOE TUTaHNE. XEMOCHUHTE3

27.

I'enetnueckuii kox. Tpanckpunus.
CuHTe3 GeJIKOB B KIIETKE.

28.

Pemenue 3amay Ha OnocuHTe3 OeKa

29.

Peryisanus TpaHCKpUNIIMU U TPAHCIIALIUN
B KJIETKE ¥ OpraHU3Me.

30.

TecToBBIN KOHTPOJIb 3HAHUH 110 TEME
«YUeHHe 0 KIETKE»

31.

JKU3HEHHBIH UK KIIETKH.

32.

Muto3. AMuTO3

33.

Meiios

34.

®OopMBI pa3MHOXKEHHS] OPTaHU3MOB.
becnonoe pasMHoxkeHne

35.

@opMBbI pa3MHOKEHUSI OPraHU3MOB.
[TonoBoe pa3zmMHOKEHUE

36.

Pa3BuTHE MOIOBEIX KJIETOK




37.

OHJIO,I[OTBOpeHI/Ie

38.| OHTOreHe3- MHANBHIYAIHBHOE PA3BUTHE
opraHusma

39.| MaauBuayaapHOE pa3BUTHE.
OMOpHOHATBHBIN TTEPHO/I.

40.| UnauBuayanbHOE pa3BUTHE.
[TocTaMOpHOHATBHBIN TIEPUOT.

41.| Ypok — 3auér «Pa3MHOxeHue U
WHIUBUAYAIBHOE PA3BUTHEY

42.| I'uOpuaoaoruuecKuii MeTo 1 U3y4eHus
HACJIEICTBEHHOCTH.
I- 3akon Mennens

43.| 3akOHOMEPHOCTHU HacJeI0BaHMUS.
Monoru0puaHoe CKpelBaHue

44.| MHOKeCTBEHHBIE AJIJIEIIH.
AHanmm3upyrolee CKpeuuBaHue.

45.| PemreHne reHETHYECKHAX 3a1ad.

46.| uruOpuaHoe ckpermuBanue. 3aKoH
HE3aBHCHMOT'O HAaCJICJIOBAHHSI PU3HAKOB.

47.| XpoMOCOMHAsI TEOpHS HACIICICTBEHHOCTH

48.| B3anmoeiicTBrE HEAJIEIbHbIX T€HOB




49,

Pemenue 3a1ay Ha clieJIEHHOE
HacJeJOBaHUE U Ha B3aUMOJICUCTBUE
T'€HOB

50.

]_II/ITOHJ'Ia?)MaTI/ILIeCKaH HaCIC€ACTBECHHOCTb

51.

I'enernueckoe OIIPEACIICHUE 110J1a

52.

N3menunBOCTH

53.

Buael myranuu.

54,

[Tprunuel mytaumii. ComaTueckue u
reHepaTUBHbIE MyTallUH

55.

Pemenne ne CTaHAApPTHBIX 3a1a4d

56.

CocraBnenue poI0CIOBHBIX

S7.

Penienne reHeTUYECKUX 3a4a4

58.

MeTOI[BI HUCCICI0OBaHUsA TCHETUKHU
YCJIO0BCKa

59.

I'eneruka u 310poBbE

60.

[TpoGieMbl reHeTHYecKoi 6e30MacHOCTH

61.

Pemenue 3ama4d mo pasaeiny «I'eHeTHKa
YCIOBCKa»

62.

IToBTOpenue u 00o0IIEHUE pa3IeIoB
«OCHOBBI TeHETHKNY, «[ eHeTnKa
YEJIOBEKAY.




63.

3auer 1o pazzaenam «OCHOBBI TEHETUKNY,
«['eneruka yenoBeka»

64.

[ToBTOpEeHHE, 0000IIEHUE Kypca

65.

IToBTOpeHue

66.

Pe3zeps

67

Pe3zepn

68

Pe3zepn







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



