TOUKA !‘ POCTA

MYHULHUNITAJIBHOE 6FO)KETHOE OBLUEOBPA3OBATEJIbBHOE

YUYPEXOEHWVE "CPEAH

PACCMOTPEHO

Ilemarormueckum
COBETOM

[Ipotokon Nel ot «29»
aBrycta 2023 r.

OBLWEOBPA3OBATEJIbHAA LUKOJA
Ne 4 C YNOIT CIro"

COI'JTACOBAHO YTBEPXIEHO
NbCKaA
MK ectecTBEHHO- Jupekro
«COII Ne 4 ¢ YHOII

MAaTEMAaTHYICCKOI'O

- BayecslaBOBHa

ITporokom Ne 1 %O[; 3f}1n9>b(1)<§;1

ot «30» aBrycra 2023 . Mprkas N;_)I 172'6’)8:23

oT «31» aﬂTQG?r'QQIOB r.

HaIpaBJICHUS

PABOYAS ITPOT'PAMMA

yueOHoro npeamera «buosiorus»

C HCITOJIB30BaAaHUEM OﬁopyHOBaHI/IH HEHTPa €CTECTBCHHO - HaquOﬁ

HamnmpaBJCHHOCTH «Touka pocTa»

nJs ooydarommuxcsa 10 — 11 kinaccon

Coserck 2023



HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMmbl MO OUOJOTHMH TEOPETHUUECKYIO OCHOBY IS
OMpeNIeNIeHUs] MOJAXO0J0B K (OPMHUPOBAHUIO COJEpkKAHUA Y4eOHOro mpeaMeTa
«buosorus» cocTaBWIM: KOHIENTyalbHble TnonoxkeHus @PIrOC COO o
B3aMMOOOYCIIOBIICHHOCTH  II€JICH, COJEp>KaHUs, PpPE3yabTaTOB OOy4YeHUs W
TpeOOBaHU K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS 00 OOILIUX LESIX U
MPUHIIMIIAX, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obrrero oopazoBanusi B Poccutickoit deneparinm, a Tak:ke MOJ0KEHUS O crierupuke
Ouwosnornu, €€ 3HAYEHWW B TIO3HAHWHM IKUBOW TPUPOALI W OOeCreYeHUH
CYILIECTBOBaHMs 4esoBedeckoro ooOmiectBa. COrjlacHO Ha3BAHHBIM IOJIOKEHHUSIM,
orpezieNieHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no 6moorun 1aét MpeICTaBICHHUE O LENX, 00 00IIeH cTpaTeruu
0oOy4eHWsI, BOCTTUTAHUS U PA3BUTHUS 00yUJaAIOIIUXCS CPEACTBAMU YIEOHOT0 mpeaMeTa
«buonorusy, onpenenser o0g43aTENbHOE MPEAMETHOE COJEPIKAHUE, €ET0 CTPYKTYPY,
pacrpenenesue no pasjieinaM M TeMaM, PEKOMEHIYEMYIO IOCIEN0BaTEIbHOCTD
U3Y4YCeHHS y9eOHOTO Marepuasa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBA3E€H, JIOTUKK 00pa30BATENBHOIO IIPOLECCa, BO3PACTHBIX OCOOEHHOCTEMN
00yyYarommxcs.

B nporpamme no 6M010ruu TakKe YYUTHIBAIOTCSA TPEOOBAHUS K IIIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEAMETHBIM U TPEIMETHBIM pe3yibTaTaM oOy4YeHus B
dbopmupoBaHuU OCHOBHBIX BUJIOB y4eOHO-TTI03HaBaTEIbLHON
JeSATeTbHOCTU/Y4EeOHBIX JEHCTBUI OOYydYarONIUXCsl MO OCBOCHHUIO COJAECpPKaHUS
OMOJIOTUYECKOro 00pa30BaHMS.

B mporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIH yPOBEHb) peaini30BaH
OPUHIMI [PEEMCTBEHHOCTH B H3y4Y€HUU Ouonoruu, Onarogaps 4emy B Hel
POCMATPUBAETCSl HAMPABJICHHOCTh HA pa3BUTHE 3HAHUW, CBA3aHHBIX C
dbopmMupoBaHueM €CTECTBEHHO-HAYyYHOI'0 MUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMN JTUYHOCTH, SIKOJIOTHUYECKOTO MBIIUICHUS, IPEICTABICHUN O 3J0POBOM
o0Opa3e XW3HM M OEpEeKHbIM OTHOLIEHUWEM K OKpYXKarolled MPUPOIHON cpene.
[ToaToMy Hapsay ¢ U3ydeHHEM O0IEeOMOIOrMUEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOCHHUM JKHMBBIX CUCTEM PA3HOr0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOMIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJOTHH yJIeJICHO BHUMAaHHUE WCIIOIh30BAHUIO
MOJIYYEHHBIX 3HAHUW B TTOBCEHEBHOM KU3HU MU PEIICHUSI MPUKIATHBIX 3a7a4, B
TOM 4Hclie: NpO(UIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUI YEIOBEKa, MEIUKO-
T€HETHYECKOT0 KOHCYJIbTUPOBAaHMSI, 000CHOBAHUS IKOJIOTMUYECKH 1IeTIeCO00Pa3HOTO
MOBEICHUS B OKPY>KAIOIIEH NMPUPOJTHON CpEeAe, aHAIU3a BIHSHUS XO3SIMCTBEHHOU
NEesTeTIbHOCTU YEeJOBEKAa Ha COCTOSIHUE MPUPOJAHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYcunenue BHUMaHMS K TPUKIATHOM HANpPaBJIEHHOCTH Y4YeOHOro mpeamera
«buonorus» NpoANKTOBaHO HEOOXOAUMOCTHIO 00ECTICUCHUS YCTIOBUH JIJISl pEIICHHUS



OJTHOM M3 aKTyaJbHBIX 3aJlay IIKOJIHLHOTO OMOJIOrMYECKOro 00Opa3oBaHus, KOTOpas
npennonaraeT GopMUpOBaHHE y OOYy4arONIMXCsl CIIOCOOHOCTU aJanTHUPOBATHCS K
U3MEHEHUSAM JUHAMAYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonoruss Ha ypoBHE cpemHero o0miero oOpa3oBaHHs 3aHHUMAeT Ba)XXHOE
Mecto. Ona obecnieunBaer (OpMHUPOBAHUE Y OOYYAIONIMXCS MPEICTABICHUN O
HAyYHOU KapTHUHE MHpA, paclIupsieT ¥ 0000IIaeT 3HaHUS O KUBOW mpupojue, €&
OTJINYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allid W 3BOJIIOLUH, CO3JAET
yCJIOBUSL  JJiA: TIO3HAHMSI  3aKOHOB  JKMBOM  mpuponbl, (OpMHUPOBAHUS
(yHKIMOHAIBHOW T'PAMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
YKU3HH, SKOJIOTMYECKOT0 MBIIUIEHUS, HEHHOCTHOI'O OTHOLIEHUS K )KUBOW IIPUPOJIE
Y YEJIOBEKY.

bonbiioe 3HaueHne OMOIOTUS UMEET TAKXKE JIJISl PEIICHHs BOCIIUTATENbHBIX U
pa3BUBAIOLIMX  3a7a4y  CpelHero  oOmero  0o0pa3oBaHMs,  COLMANIM3ALUU
oOyuaromuxcs. M3yyenue 6uonmoruu odecrieynBaeT yciaoBus sl popMupoBaHus
WHTEIUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX © HWH(POPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYIbTYPHI, CIOCOOCTBYET HMHTErpalii OMOJOTMYECKUX 3HAHUU C
NPEACTaBICHUSIMU U3 APYTUX YU4EOHBIX MPEIMETOB, B YACTHOCTH, PU3UKU, XUMUU U
reorpa¢uu. Ha3zpaHHbIe TOJNIOKEHUS O MpeAHA3HAYECHUH Y4eOHOro mpeaMera
«buonorusi» COCTaBMIM OCHOBY IS ONpENETIEHUs TOAXOM0B K OTOOpY W
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHONO B Iporpamme 1o
Ouosoruu.

Ot60p comepxanusi yuebHoro npeamera «buonorusi» Ha 06a30BOM ypOBHE
OCYHIECTBJIEH C IMO3ULHNA KyJIbTYpOoCOOOpPa3HOro MOJAXO0Ja, B COOTBETCTBHM C
KOTOpPBIM O0y4aromuecs JOJKHbI OCBOMTh 3HAHUS M YMEHHUS, 3HAYUMBbIE IS
dbopmupoBaHus 0OIIEH KyJIbTYyphl, OMNpPEACIAIONIMe aJeKBaTHOE TOBEICHUE
YelioBeKa B OKPYXAIoleld MPUPOIHON cpesie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU M TMPAKTUYECKOW AesTebHOCTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEpPKaHUsl, KOTOPbIE CIY>KaT OCHOBOM 11 (POpMUPOBaHUS
IIPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KAapTUHE MHUpA U
[IEHHOCTHBIX  OPHUEHTAIMSX  JIMYHOCTH,  CIHOCOOCTBYIONIMX  T'yMaHU3AIuU
OMOJIOTHYECKOTO 00pa30BaHUS.

CTpyKTypupOBaHUE COJAEpX)aHUs YYEOHOro MmaTepuaja B HIPOrpaMme IO
OMOJIOTUM OCYILIECTBIEHO C YYETOM NPUOPUTETHOIO 3HAYEHUs 3HAHUU 00
OTIIMYUTENLHBIX OCOOCHHOCTSX JKUBOW MPHUPOBI, O €€ YPOBHEBOW OpTraHHU3allud U
3BOJIIOLMHU. B COOTBETCTBHH C 3TUM B CTPYKType y4eOHOro npeamera «buomorus»
BBIJICNICHBI CIEAYIONINE coAep KaTeabHble TUHUM: «buonorus kak Hayka. MeTojsl
HAy4yHOTo mo3HaHus», «Kierka kak Ouosiornueckas cucremay, «OpraHu3zM Kak
Ouosnornyeckas cuctema», «CucteMa M MHOTrooOpasue OpraHU4YeCKOTO MHpPay,
«OBOJIOLMSA KUBOU MIPUPOABDY, « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.



Henps wm3yuenus ydeOHOro mnpemmera «buomorus» Ha 0a30BOM YypOBHE —
OBJIaJIcHUE  OOYYalOIUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHATLHOU
OpraHu3alldd J>KUBBIX CHUCTEM pa3HOrO paHra H NPUOOPETEHHE YMEHH
UCIIOJIb30BaTh 3TU 3HAHUS JISI TPAMOTHBIX JEHUCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTtkenue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6a30BOM
ypOBHE 00€CTIeurnBaeTCs pEIICHUEM CIIEYIONTUX 3a1a4:

OCBOCHHE OOYYAIOIIUMHUCS CUCTEMBbI 3HAHUH O OHMOJOTUYECKUX TEOPHSX,
YUYCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpPaBUIaX, CIYKAIIMX OCHOBOU
JUist OPMUPOBAHUSI TPEJICTABIICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIax HAyYHOTO MO3HAHUS, CTPOCHUH, MHOTOO0pa3uu U OCOOEHHOCTSX >KHBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpPraHU3AIMU, BBIJAIOIMIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSX B OMOJIOTHH,

dbopMupoBaHuE y OOYYaIOIIUXCS IMO3HABATENbHBIX, HWHTEUIEKTYaJbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE aHANIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3TJISAOB, WJEH W TIOIXOOB K HM3YyYEHHUIO JKUBBIX CHCTEM
pPa3HOro YpOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydJarommxcs oOmel KyiabTypbl, (YHKIHOHAIBHOM
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OICHUBATH SBJICHUS OKPYKAIOIIETO
MUpa KUBOM NPUPObI HA OCHOBAHUM 3HAHUH U OIBITA, OJYYEHHBIX MIPU U3YUECHUU
Oouooruu;

dbopMupoBaHue Yy OOy4YalOIIUXCS YMEHHMHA WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHWW B TPAKTHUECKOW JCATEIBHOCTA YEIIOBEKAa, Pa3BUTHHU
COBPEMEHHBIX MEUIIUHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTU B BO3MOXKHOCTH TTO3HAHUSI YEJIOBEKOM >KHUBOM
IPUPOIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIIEHHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM TP TPOBEICHUN OMOJIOTMYECKUX UCCIIETOBAHMI;

OCO3HAHUE IIEHHOCTU OHOJIOTUYECKUX 3HAHUM JJIsI TIOBBIIICHUS YPOBHS
AKOJIOTUUECKOHN KYIbTYPBI, 151 (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM KM3HU JIJIS
OLICHKU IOCJIEICTBHIM CBOEH NEATENBHOCTH IO OTHOLICHHIO K OKPYXKAIOIIEN Ccpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOICHHE Mep NPOPUIAKTUKI
3a0o0seBaHUM.

B cucreme cpennero oOmiero ob6paszoBanusi «buonorusi», w3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS O0S3aTEIbHBIM yUE€OHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaMEeTHOM obnacTh «EcTecTBeHHO-HAYyUHbIE PEMETHI.

Jlist u3ydenust OMooruu Ha 6a30BOM YPOBHE CPEIHEr0 00IIero o0pa3oBaHus
orBoauTcs 68 yacoB: B 10 kimacce — 34 vaca (1 wac B Henento), B 11 kimacce — 34 yaca
(1 gac B Henento).



COJAEP XAHME OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMU HayKamH, (puimocoduei, TUKOM, ICTETUKON U MPaBOM.
Ponp Ouonorun B popMUpOBaHUN COBPEMEHHOW HAyYHOM KapTUHBI Mupa. Cructema
OMOJOTMYECKHUX HAYK.

Mertobl TO3HAHUS KUBOU MIPUPOIbI (HAOMI0ICHHE, SKCIIEPUMEHT, OINMCAHHUE,
U3MepeHue, Kiaccuukalus, MOJEIUpOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX).

JdeMoHCcTpanuu:

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

Tabnuiel u cxeMbl: «MeToAbl TO3HAHUS KUBOU TTPUPOIBIY.

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

[Ipaktnueckass padora Ne 1. «cnonp30BaHHE pa3IWYHBIX METONOB IPHU
U3Y4eHUH OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

’Kubie cuctembl (OMOCUCTEMBI) KaK MpeIMET n3ydeHus: ouonoruu. Oinune
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pazHOOOpaszue. Y POBHU OpPraHU3alMK OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHbIM, TKAHEBbIM, OPraHU3MEHHBIM, NONYISALIUOHHO-
BUIOBOM, SKOCHCTEMHBIHN (OMOT€OIEHOTHIECKUI), OOChepHBIi.

JlemoHcTpanum:

Tabnuuel u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3AIMU
YKABOU TIPUPOABI.

O6opynoBanue: monenb Moaekyibl JTHK.

Tema 3. XumMunuecKknu COCTaB U CTPOEHHUE KJIETKH.

XHUMHUYECKUM COCTaB KIETKH. XHMHYECKHE HIIEMEHTBHI: MaKpOJJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAIbHBIX BemlecTB B KieTke. l[loanepikanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB u crpoeHne 0€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnnmblie 1 3aMEHUMbIE AMUHOKUCIIOTBI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl O€IKOBOW MOJEKyJbl (TepBUYHAS, BTOpPUYHAs,, TpPETHUYHAs U
YeTBEpPTUUYHAs CTPYKTypa). XHUMHYECKue cBoiicTBa OenkoB. buonoruueckue
GbyHKIIMN OENKOB.



depmeHThI — Onosiorudyeckue karanuzatopbl. CTpoeHue hepMeHTa: akTUBHBIN
HeHTp, cyOctpatHas cneuuduyHocts. Kodepmentsl. Butamunbel. OTiandus
(hepMEHTOB OT HEOPTraHUYECKUX KaTaIu3aTOPOB.

VYreBoel: MOHOCaxapu bl (TIIFOK03a, pru003a U Ae30KCUpr003a), Trucaxapuibl
(caxapo3a, JlakTo3a) U TOJNMCAaXapuabl (Kpaxmaj, TJUKOreH, LEUI0I03a).
buonoruueckre GyHKIMH YTIIE€BOIOB.

Jlunmuael:  Tpuraunepunasl, Qochonmunuabl, crepouabl. [ uapoduIbHO-
ruapopoOHble cBoiicTBa. buonormyeckue ¢QyHkuuu JunuaoB. CpaBHEHUE
YIJ€BO/IOB, OENKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPTUH.

Hykneunossie xkucnorsl: JHK u PHK. Hykneotuaslt — MOHOMEpHI
HyKJIenHOBbIX KucIoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenune u pynkmuun PHK.
Buast PHK. AT®: ctpoenue u pyHKIIHH.

[utonorus — Hayka o kierke. Kiierounas reopus — npuMep B3aUMOAEHCTBUS
uzaei u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3YUYEeHHUSI KIETKH.

Krerka kak nienoctHas xxuBas cucrema. OO0Iue Npu3HaKy KIETOK: 3aMKHYTasl
HapyxHas memOpana, monekynsl JIHK kak remermueckmii ammapaT, cucTtema
cuHTe3a Oernka.

Tunbel KJIETOK: »yKapuoTHYecKass U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHUsI TpoKapuoTH4YecKol kieTku. Kierounas crenka Oaktepuil. CTpoeHmE
3YKAPUOTUYECKON KIETKU. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XKUBOTHOW U
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, FJIMKOKAIUKC, UX
¢bynkiuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u Qpynkiuu. [{utomnasma u eé
opranoujipl. OnHoMeMmOpanHbie opraHoujbl kietku: OIIC, ammapatr [Nombmxw,
n130coMbl. [loyaBTOHOMHBIE OpPraHOWbl KJIETKW: MUTOXOHAPWUH, IUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpUH W TIacTud. Bunbl 1actun. HememOpaHHBIC
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOUYHBIA LIEHTP, LEHTPUOJIU, PECHHUYKH,
KryTUKU. QYHKIIMHA OPraHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynsaropHblii HeHTp KieTku. CTpoeHue snpa: siaepHas 000JI0UKa,
Kapuoria3ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BENIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Ymikunc, P. ®pauknun, K. M. bap.

Junarpammbl: «PacrpeneneHne XuMAYeCKUX 3JIEMEHTOB B HEXKUBOU ITPUPOAELY,
«Pacripenenenne XuMAYECKUX 3JIEMEHTOB B dKUBOU IPUPOAEN.

Tabmuupel u cxembl: «llepuoanueckass TabauIA XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOMIbI», «brocunTes Oenkay, «CTpoeHue MoJIeKyJbl Oemkay,
«Crtpoenne pepmentar, «Hyxnennossie kucnotsl. JJHK», «Ctpoenne monexyssl



AT®y», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHre pacTUTENbHON KIETKn», «CTpOEHHE MPOKAPHUOTUYECKOM KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOAbY, «JIUmuabh.

OO6opynoBaHne: CBETOBOM MHUKPOCKON, OOOpYIOBaHWE MJIS IPOBEIACHHUS
HAOJIFOICHUI, W3MEPEHM, SKCIEPUMEHTOB, MUKpPONpPENapaTbl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATLHBIX KJIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThi:

JlabopatopHass pabora Ne 1. «/3ydyeHue KaTalUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMeEpPe aMIIIa3bl WM KaTajlas3bl)y.

JlaGoparopHasi pabora No 2. «l3ydeHuwe cTpoeHUS KJIETOK paCTEHUH,
KUBOTHBIX U OaKTEpHil MO, MUKPOCKONOM Ha TOTOBBIX MHUKpOINpenaparax M HX
OIHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM METa00IM3M. ACCUMUIISALMS (TUTACTUYECKUM OOMEH) U
JTUCCUMWIISIUS  (SHEPTeTUYECKHii OOMEH) — JBE CTOPOHBI EIMHOrO Ipoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHUs BEUIECTB M SHEPIMM B MOHWMAHHU
MeTaboau3ma.

Tunsl oOMeHa BeniecTB: aBTOTPOGHBIN U reTepoTpodHblid. Poib ¢pepmeHTOB B
0OMEHE BEILECTB U MPEBPALIECHUH SHEPTUH B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3bl (orocuHTe3a. Peaknuun
dbotocunTeza. DPpdhekTuBHOCTL HOTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3a JJIsl KU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeabl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIIEHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XeMOCuHTE3. XEMOCHUHTE3UPYIOIIHE OakTepruu. 3HAaUeHHEe XEeMOCHHTE3a IS
YKU3HU Ha 3eMIIE.

DHepreTruueckuii oOMeH B KJeTke. PacierieHue BelIecTB, BBIJCICHHUE U
AKKyMYJIUPOBAaHHE SHEPTUU B KIIETKE. DTarbl JHEPTETUIECKOTr0 oOMeHa. | TuKkonms.
bpoxxenne u ero Buabl. KucnopojmHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxkucnurensHoe GocopunupoBanne. IPGHEKTUBHOCTh IHEPreTUIECKOro 0OMEHa.

Peaknmm wmatpuuyHoro cuHre3a. [enernueckas wHbpopmanus u JIHK.
Peanuzanus renernueckoil uHGoOpMalNUU B KiIeTKe. |'€HETHYECKUM KO U €ro
cBoiicTBa. Tpanckpunuusa — Marpuunbiii cuaTe3 PHK. Tpancnsauus — OuocunTes
Oenka. Otanbl TpaHcisiuuu. KoaupoBanue amuHOkuciaor. Ponb pubocom B
OouocuHTese Oenka.

Hexknerounsie ¢popMmel xu3Hu — BUpychl. Uctopust oTkpeitus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTHM CTPOCHHS M KMU3HEHHOTO LMKIAa BHUPYCOB.
bakrepuodaru. bonesnu pacTteHui, KUBOTHBIX W 4YEJIOBEKAa, BbHI3bIBAEMbIC
Bupycamu. Bupyc ummynonedumnura yenoeka (BUY) — BozOyaurens CIIM/]a.



OOpaTHas  TpaHCKpHUIIUS, peBepraza W  uHTerpasa. lIpodumakruka
pacrpocTpaHeHHUs BUPYCHBIX 3a00I€BaHUIA.

JdeMoHCcTpanuu:

[Toptpersr: H. K. Konsuos, . U. Banosckui, K. A. Tumupszes.

Tabmunpl u cxembl: «Tunel mutanus», «Metabonuzm», «MUTOXOHIAPUSY,
«JHepreTudeckuii oOMen», «Xioporacty, «Porocunre3», «Ctpoenue JJHK»,
«Ctpoenre U PyHKIIMOHHpPOBAHUE TeHa», «CuHTe3 Oenka», «[ eHeTuuecKuili Komy,
«Bupych», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/a,
6aktepuodara, «Permnukarusa JJHK».

Ob6opynoBanue: monenu-anmunkanuu «Yasoenue [IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M1 HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, win >KU3HEHHBIM LUK kieTku. MHtepdasza m mMuTo3.
[Ipoueccnl, mportekatomue B uHTepdaze. Pemnukamuss — peakuus MaTPUUHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIL
JIMIIONMAHBIA W TAIUIOMJHBIK ~ XPOMOCOMHBIC — HAOOpBL.  XPOMATHIBI.
[{uTonornueckue OCHOBBI PAa3MHOXKEHUSI W  MHIUBUAYAJIbHOIO  PAa3BUTHUSA
OpraHHU3MOB.

Henenue kierku — muto3. Craauu muto3a. IIpouecchl, mpoucxoasdiiue Ha
pPa3HBIX CTAJIUSIX MUTO3a. BUOIOrMYeCKuid CMBICT MUTO34.

[Iporpammupyemasi THOEIb KJIETKH — aroITo3.

DopMbI pa3MHOXKEHHsI OPraHU3MOB: Oecrioyioe U nosnoBoe. Bunbl 6ecmnonoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, I[IOYKOBAHWE OJIHO- W MHOI'OKJIETOYHBIX,
CIopooOpa3oBaHKe, BETETATUBHOE pa3MHOKeHUE. VIcKyccTBEeHHOE KIOHHPOBAHUE
OpPraHu3MOB, €0 3HAYEHUE JIJIS1 CEJICKIINHU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHS OT OECIIOIO0TO.

Meiioz. Cragun wmeiio3a. [Ipouecchl, MpoucXoisilMe Ha CTagusix Meio3sa.
[ToBenenne xpomocom B Meno3e. KpoccunroBep. buonorudeckuid CMbICT H
3HAUYCHUE MEN03a.

['amerorenes — mporiecc 00pa3oBaHUsA TIOJNOBBIX KJIETOK Y JKHWBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3zoBaHHE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30u[, SHIEKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OCOOEHHOCTH CTpPOEHMS SAWIEKIETOK U crepMaTo30uaoB. OIuiog0oTBOpPEHUE.
[TapTenorenes.

NunuBunyanbHOoe pa3BuTHe (OHTOTeHe3). OMOPHOHAIBHOE pa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npobsieHue, ractpyisanus, opraHoreHnes. IloctamOpuonanbHOe pazButue. Turbl
NOCTAMOPUOHANILHOTO PAa3BUTHUSA: TPsSMOE, HempsMoe (JIMYMHOYHOE). BrusHue



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

Poct u pasButue pacteHuii. OHTOr€HE3 LBETKOBOI'O PACTEHMS: CTPOCHHE
CEMEHH, CTAINU Pa3BUTHS.

JdemoHcTpanuu:

Tabmunpel u cxeMbl: «DOpMBI Pa3MHOXKEHHUS OPraHU3MOB», «J/[BoitHOE
OIUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHHE
pacrenuity, «Jlenenue xkietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomMocoMb», «Knerounsii mukin», «Pemnukanus JHK», «Mwuto3»,
«Merio3», «lIpsiMoe U HenmpsiMoe pa3BUTHE», «l'aMeTOreHe3 y MICKONUTAIONIUX U
yenoBekay, «OCHOBHBIE CTAIMM OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOT, MHKPOIPENAPATHI «CriepMaTo30uibl
MJICKOTTUTAIOLIETO», «SIHeKIeTKa MieKonuTarnero», «Kapmoknnes B KieTkax
KOpeIlKa JyKa», MAarHUTHas MOJEb-almuiukanusa «JleneHue KIeTKn», MOJeNb
JIHK, monens metadha3HOM XpOMOCOMBI.

JlaGopaTopHble U NpakTHYecKue padoThi:

Jlabopatopnasi pab6ora Ne 3. «HaOmroneHue MuTO3a B KIETKAX KOHYMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopuass pabora Ne 4. «/3yueHue CTpPOCHHS TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENnapaTaxy.

Tema 6. HacsieICTBEHHOCTh M H3MEHYUBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopusa pa3BUTHUS T€HETUKU. POb LIUTONIOTUM
¥ SMOpPHOJIOTHH B CTAaHOBJICHUM TEHETHUKU. BKIIall POCCHIMCKUX W 3apyOESKHBIX
y4€HBIX B pa3BUTHE TEHETHUKU. MeTOoapl TEeHETUKU (TUOPUIOIOTHUECKUM,
IIUTOICHETUYECKUM, MOJICKYISIpHO-TeHETH4YeCKUii). (OCHOBHBIE T'€HETHUYECKHUE
noHATHs. ['eHeTnyeckas CHMBOJIMKA, UCTIOJb3yeMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeJIOBaHUs MPU3HAKOB, ycTaHOBJIeHHBIE I'. Menaenem.
MonorubpuHoe cKpeuuBaHue. 3aKOH €AMHO-00pa3usi TUOPUIOB MEPBOTO
nokoJjeHus. [IpaBuino TOMUHUPOBaHUS. 3aKOH PaClICIUICHUs MPU3HAKOB. | nnore3a
YUCTOTHI raMeT. [TomHOe U HemoIHOE IOMUHUPOBAHUE.

JlurnOpuHOEe  CKpeIMBaHME. 3aKOH  HE3aBHCHMOIO  HACJIeHOBaHUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUIHOTO  CKpEUIMBAHUSI.
AHanu3upymoliee ckpeiurBanue. Fcrnoap30BaHe aHATU3UPYIONIETO CKPEIUBaHUS
JUISL OTIpEJIeTICHUSI TEHOTHITA OCOOH.

CuemnienHoe HacnenoBaHue npu3HakoB. Padora T. Moprana no cuernjieHHoMy
HaCJIeIOBaHUIO TeHOB. HapyllieHue clierieHrsi TeHOB B pe3YJIbTaTe KPOCCUHTOBEPA.

XPpOoMOCOMHas TEOpHs HACIEICTBEHHOCTH. [ eHeTudecKkue KapThl.



I'enernka mosa. XpoMOCOMHOE ONpeAeNeHrne nojia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omMoramerHbie W TeTeporamMeTrHbie opraHu3mbl. HacnenoBanue
MPU3HAKOB, CLIETUICHHBIX C TTOJIOM.

HN3mMeHunBOCTh. BUIbl ”3MEHYHMBOCTH: HEHACJICACTBEHHAS M HACIICACTBEHHAS.
Ponp  cpenpl B HEHAcneACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(GUKAIIMOHHONW M3MEHUYMBOCTH. BapuaimoHHbIN psijl 1 BapuallMOHHAS KPHUBas.
Hopma peaknuu npusnaka. KonmyecTBEHHbIE M KAYECTBEHHBIE IMPU3HAKU U HUX
HOopMa peaktuu. CBolcTBa MOAU(PUKAIIMOHHON U3MEHYUBOCTH.

HacnmencTBenHasi, WM TEHOTHUIIMYECKas, HW3MCEHYMBOCTh. KoMOMHATHBHAS
W3MEHYMBOCTh. Melo3 U TMOJ0BOM Mpolecc — OCHOBAa KOMOMHATHUBHOM
U3MEHYMBOCTH. MyTallMOHHas U3MEHYNBOCTh. Kitaccudukarus MyTamnuii: reHHbIe,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa 1 MpUUUHbl MyTauuid. MyTareHHble (aKkTopsbl.
3aKOH rOMOJIOTMYECKHUX PSAJO0B B HaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesnepHast HacI€ACTBEHHOCTh U U3MEHUYHUBOCT.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOAbI T'€HETHKHU
YeJIOBEKA: IT'€HEeaIOrnUeCKUM, OJIM3HEIOBRIN, IIUTOT€HETHUECKNM, OMOXUMHUYECKHI,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemMenHoe ONPEACIICHUE reHoTUMna;:
MOJTHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE€ C MOMOIIBIO
[111P-ananu3a. HacneacTtBeHuble 3a00jeBaHUsS YEIOBEKA: TI'CHHBIC OOJIC3HH,
00JIe3HU C HACIEACTBEHHOM MpPEapacnoiOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HHU.
Comatnueckue UM TreHepaTuBHble MyTauuu. CTBOJOBbIe KiIeTKU. [IpuHIUIBI
3JI0POBOTO 00pa3a >KM3HU, TUATHOCTHKHU, MPO(UIAKTUKHI U JICYEHUS TeHETHIECKUX
Oone3Heil. Menuko-TeHeTHYecKkoe KOHCYJIbTHpPOBaHHE. 3HAYCHHE MEIUIIMHCKON
TEHETUKU B MPEAOTBPAICHUU U JICYCHUU TeHETUUECKUX 3a00JIeBaHUI YeI0OBEKA.

JlemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecockuii, H. 1. BaBuos.

Tabnuipl U cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €T0 IIUTOT €HETHYEeCKast
OCHOBA», «3aKOH PACIIECIICHHS U €r0 IUTOM€HETUYECKask OCHOBAY, «3aKOH YUCTOTHI
rameTy, «JlurubpumaHoe ckpemuBanuey, «L{luTomorunaeckue OCHOBBI TUTHOPHUTHOTO
CKpemuBanusay, «Menosy, «B3zanMonencTBie ajieIbHBIX T€HOBY, «l €HETHYECKHUE
KapThl PACTEHUH, )KUBOTHBIX M 4eJIOBEKa», «l'€HeTuka monay», «3aKOHOMEPHOCTH
HACJIEIOBaHU, CIIEIUIEHHOrO C MOJIoM», «KapHOTUIBI 4YelOBEKA U YKUBOTHBIX»,
«Bunpl m3meHunBOCTHY, «MoaudukarmoHHas H3MEHUMBOCThY», «HaciemoBanue
pe3yc-dakropay, «I'eHeTnka rpymm KpoBu», «MyTarmoHHAasI 3MEHYUBOCTH.

OOGopynoBanue: Mojenu-anmiukanuu «MOHOTHOPUIHOE CKpelIMBaHUE,
«Henonnoe nomMuHupoBaHuey», «JurudpumgHoe ckpemuBanue», «llepexpécr
XPOMOCOM», MUKPOCKOIT U MUKpoIipenapart «JIpo3oduiaa» (HopMma, MyTariuu (GopMbl
KPBUIbEB M OKPACKH Teja), repdapuii «I opox moceBHOW.



JlabopaTopHble U NpaKkTHYecKne padoThbl:

JlaboparopHast pabora Ne 5. «3yueHue pe3yabTaToB MOHOTHOPHIHOTO U
TUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(HIIbI Ha TOTOBBIX MUKpPOMpEnapaTaxy.

Jlaboparopnas pabota Ne 6. «3yuenne MoaupuKaMOHHON H3MEHYUBOCTH,
IIOCTPOCHHE BAPUALIMOHHOIO PAJIa U BAPUALMOHHON KPUBOWY.

JlaGoparopHasi pabora Ne 7. «AHanu3 MmyTanui y Apo30(uiibl Ha TOTOBBIX
MUKpONpenaparaxy.

[Ipaktuyeckass pabora Ne 2. «CocraBieHME UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cestekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexuysi Kak Hayka M IPOLECC. 3aPOKICHUE CEJIEKLIUU U JOMECTHUKALUS.
VYyenune H. U. BaBuiioBa o ieHTpax MpOUCXOXKACHUS 1 MHOTO0Opa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbl MPOUCX0XKIEHUS JOMAILIHUX KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBBIM U MHAMBUAYAJIbHBIA OTOOPHI B
CEJIKIMU DPACTEHUM M JKMBOTHBIX. OIllEHKa 3KcTepbepa. bIM3KOpoACTBEHHOE
ckpemuBaHue — HHOpuAMHr. Ywucrass nuHusA. CKpelMBAHUE YHUCTHIX JIMHUM.
I'erepo3uc, wnu rubpuanas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIUHT.
Otnanénnas rubpuauzanus u e€ ycnexu. IckyccTBEHHBIA MyTareHes u rnojxydeHue
NOJUIUIONI0B. JIOCTHXKEHUS CENEKIUNA PACTEHUH, )KUBOTHBIX U MUKPOOPIraHNU3MOB.

buorexHonorus Kak OTpacib NPOWU3BOACTBA. ['€HHas MHXKEHEpHUs. OTambl
co3ganusi pexkomOunantHor JIHK wu Ttpancrennsix opranuzmoB. Kiierounas
uHxeHepusd. Kiierounble KyiabTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIbCKOXO3MCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W Atudyeckue  npoosembl. MO —  reHeruyecku
MOJIU(PUIIMPOBAHHBIE OPTraHU3MBI.
JleMoHCTpauuu:

[Toptpersr: H. W. BaBuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabmumel U cxembl: kKapra «lleHTpbl NPOUCXOXKIEHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHuii», «Ilopojbl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacteHuit», «OTaanéunas rudpuanzanus», «Padborsl akagemruka M. @. MIBaHoBay,
«Ilonumnongus», «OOBEKThl OuOTexHONOTUW», «KileTouHble KyJIbTYypbl U
KJIOHUpOBaHue», «KOHCTpynupOoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

OO6opynoBanue: MyJIsIKH TUIOA0B M KOPHEIIOI0B JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX03HCTBEHHBIC PACTCHUSY.

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

Okckypcuss «OCHOBHBIE METOABI U JOCTHUKEHHUS CEJIEKIMH PACTCHUN H
KUBOTHBIX (Ha CEJNEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,



COPTOMCHBITATEIbHBIM  y4aCTOK, B TEIUIMYHOE XO34ICTBO, J1aOOpaTOPHUIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIrOMOHHASE OMOJIOTHS.

[IpeanocbuIKM BO3HUKHOBEHMS 3BOJIOLMOHHONW TEOPUHU. OBOJIFOLMOHHAsS
Teopusi U €€ MecTo B OMONIOruu. BiusiHME SBONIOIMOHHON TEOpUH Ha pa3BUTHE
OMOJIOTUHU U APYTHUX HAYK.

CBuzerenscTBa HBoMOIUU. [lalleoHTOIOTMYECKHE: TOCIIE0BATEIBLHOCTD
NOSIBJICHUSI BUJOB B MaJ€OHTOJOTUYECKOM JIETONUCH, TMEPEXOTHbIE (POPMBI.
buoreorpaduyeckue: cxoncTBo u paznuune GayH u Gaop MaTEepUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJACTBA W Pa3iuuMs SMOPHOHOB pa3HBIX BHUOB
NO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, aHAJIOTHYHbIE,
PYIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OMMYECKHX MyTed y BCEX
OpraHU3MOB.

OpomonuonHas Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
JapBUHK3MA. JIBWXKylMe CHIbl 3BONIONMHM BUAOB 1O JlapBuHy (M30bITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONMpeAernEHHAass W3MEHYHBOCTb,
O6opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas Teopus 3o (CTI) u e€ OCHOBHBIE MOJI0XKEHHUS.

Muxkpossosronus. [Tomynsanus kak eauHuIa BUJa U 3BOJIOLHH.

JIBmkymme cuibl ((pakToOphl) SBOJIOLKMUA BUIOB B mpupoae. MyTalnoHHBIN
npouecc ¥ KOMOWHATHMBHAS M3MEHYMBOCTH. llomynsiimoHHBIE BOJHBI U Apend
redoB. M3omsauust u Murparusi.

EctecTBennbiit orO0op — HampaBistonuii ¢akrtop sBomonun. DopMbl
€CTECTBEHHOT 0 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3BoNtoLUU. [Ipumepsl
PUCTIOCOOJICHU Y OpraHu3MoB. ApoMop(h03bl U UAHO-aJaNTaI|H.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (DOpMBI
BUJ1000pa3oBaHus: reorpaduyeckoe, IKOJIOrHIECKOe.

MakposBomnonus. DopMbl  IBONIONUU:  (uieTHYecKas, IUBEpreHTHas,
KOHBEpreHTHasl, nmapasuienbHas. HeoOpaTuMocTh HBONTIOIUH.

[IpoucxoxJieHHEe OT HeCleLHATM3UpPOBaHHBIX NpelakoB. IIporpeccupyronias
cnenuanu3anusa. AJanTUBHAS paguanus.

JemoHcTpanum:

[Toptpersi: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenp, ®. Mromnep, A. H. CeBep1ios.



Tabnuupl 1 cxembl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emMie», «3apoAbIlu

MTO3BOHOYHBLIX  JKHBOTHBIX, «ApXeonTepukc, «Dopmbl OopeOBI 32
cymectBoBanue», «EctecTBeHHBI 0TOOPY», «MHOrooopasue COpTOB pacTEHUN,
«MHoroo0Opasue opoJ JKUBOTHBIX», «[Tomystuuny, «MyTtauuoHHas

U3MEHYUBOCTHY, «Apomopdo3b», «amoamantanuuy», «OOmas gereHepanus,
«/IBmxymme cunbl 3Bomoouum», «Kapra-cxema wapuipyra mnyremectBus Y.
HNapsunay», «boprba 3a cymectBoBaHue», «lIpucmnocoO0IeHHOCTh OpPraHU3MOBY,
«["eorpagnueckoe BUI000pa3zoBaHue», « IKOJIOTMUYECKOE BUI000PA30BAHHUEN.

OO6opynoBaHMe: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMU THUIAMHU OKPAaCKH,
HA0Op IJIO/IOB M CeMsAH, KoyuieKuus «[Ipumepbl 3alMTHBIX MPUCITIOCOOTICHUHN Yy
KUBOTHBIX», Mojelb «OCHOBHBIC HAIPABJICHHUS SBOJIONUHN», 00BEMHAS MOJIETh
«CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX».

buoreorpadguueckass kapra wMwupa, KoiieKius «DOpMbI COXPAHHOCTHU
UCKOMAEMBIX JKMBOTHBIX W pacTeHWil», wmonenp ammmkanus «llepexpéct
XPOMOCOM», BJIayKHbIE Npenapatsl «PazButne Hacekomoro», «Pa3BuTue JArymkm»,
Mukponpemnapart «Jlpozoduna» (Hopma, myTaruu (GopMbI KPBUTEEB U OKPACKH TEIA).

JlabopaTopHble U paKkTHYecKne padoThbl:

Jlaboparopnasi padora Ne 1. «CpaBHeHue BHUAOB MO MOP(]OIOrHYECKOMY
KPUTEPHUION.

Jlabopatopnas padbora Ne 2. «Onucanue nprucrnoco0JIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTepa.

Tema 2. Bo3HMKHOBeHME U Pa3BUTHE KM3HHU HA 3emuie.

JloHay4yHbIE TPEACTaBIEHUS O 3apOXKICHUM XKU3HU. HayuyHble THIIOTE3BI
BO3HMKHOBEHUSl KU3HM Ha 3emJjie: abuoreHe3 W maHcrnepMus. XuMU4ecKas
ABOMIONMS. AOWOTreHHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPTaHUYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPAKACHNE XUMUUYECKON 3BONIIOLMU. HavanbHbie 3Tarbl
ouonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MNPOTOKJIETKHU. l[lepBble KIETKM W HMX 3BOIIOLUSL.
DopMHUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxeil. Apxeiickas u
npotepo3oiickas d3pbl. Ilameosoiickas 2pa U €€ TNepuoabl: KEeMOPUUCKHUIM,
OPJAOBUKCKHUH, CLITYPUHUCKHAM, NEBOHCKUM, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Me3o30KcKas 3pa v €€ NEPUOAbI: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaiiHo30Mckass »pa W €€ mnepuoabl: MAJICOr€HOBBIM, HEOICHOBBIM,
AHTPOMNOT€HOBBIM.

XapakTepuCTUKa KIUMaTra U T€OJOTMYECKUX MpoieccoB. OCHOBHBIC 3Tallbl
HBOJIIOIMM PACTUTENIBHOIO M KHUBOTHOIO MHUpa. ApomMop]o3bl y pacTeHuidl u
KUBOTHBIX. [10siBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPTAHU3MOB.



Cucrema OpPraHMYECKOro MHpPA KaK OTpaxkeHWe HIBONMIOIUU. (OCHOBHBIC
CHUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

DBOJIIOIMSA YETTOBEKA. AHTPOIIONOrus KaK Hayka. PazBurue nmpeacTaBieHu o
NPOUCXOXKIACHUU YelloBeKa. MeToabl H3ydeHHusi aHTpororeHe3a. (CxXoictBa u
pa3nuyus 4E€IOBEKA U )KUBOTHBIX. CUCTEMATHUUECKOE MOJTOKEHHUE YEIOBEKA.

JBrxyiue cuibl (hakTopsl) aHTpornorenesa. HacneacrBeHHas ©I3MEHYUBOCTh
U eCTeCTBEHHBIN 0TOOp. OOIecTBEHHBIN 00pa3 >KW3HH, H3TOTOBICHUE OPYAHi
TpyAa, MBILJIEHUE, PEYb.

OCHOBHBIE CTaAUU W BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, HeloBek
yMenbi, YemoBek npaMoxondiiuu, YenoBeK HeaHAEpPTalbCKuM, YenoBek
pa3ymubIii. Haxonku HMCKOmMaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBAHHS, 00JIACTb
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 )KU3HU, OPYIH.

UYenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOIEOUHAS
(eBpasmiickasi),  Herpo-aBCcTpajJioujHasi  (3KBAaTOpHAJIbHASs]),  MOHIOJOMIHAS
(a3maTcko-amepuKkaHckas).  YepTsl  MPUCIIOCOOJCHHOCTH  MPEJCTaBUTETEH
YEJIOBEUECKUX pPac K YCJIOBHUSIM CYHIECTBOBAHUA. EIMHCTBO YEIIOBEYECKUX pac.
Kpuruka pacusma.

JdeMoHCcTpanuu:

[Toptpersi: ®@. Pean, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmunpl 1 cxembl: «Bo3HukHOBeHHEe COJIHEUHOM cuUCTeMbI», «Pa3Butue
opraHuyeckoro wmupa», «PacturenpHas KieTka», <« KuBOTHas  KJIeTKay,
«IIpokapuornueckasi kierka», «CoBpeMEHHas CHUCTeMa OPraHMYECKOro MHpay,
«CpaBHEHUE AaHATOMUYECKMX YEPT CTPOCHUSI YEJIOBEKAa U UEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MecCTa TAJICOHTOJOTMUECKUX  HAXOJOK IPEIKOB
COBPEMEHHOI'0 4YelnoBeKay, «/lpeBHeuiue moan», «pesHue mroan», «llepsbie
COBPEMEHHBIE JIIOANY, «UeroBeuecKne pace».

O6opynoBanue:  Mmymsiku  «lIpoucxoxnenne — yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HeaHJepTaiblla, KPOMAaHbOHIIA), CJCNKU WU
U300pa)KEeHUsI KaMEHHBIX OpYAUN TEPBOOBITHOIO YelIOBEKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHoJoruyeckass TaOnuna, Kowiekuus «DopMbl
COXPAaHHOCTU MCKOMAEMBIX KUBOTHBIX U PACTCHUIN».

JlaGopaTopHblie U npakTU4YecKue padorThli:

[Tpaktuueckas padora Ne 1. «/3ydeHue MCKOMmaeMbIX OCTATKOB PACTCHHM U
KUBOTHBIX B KOJUIEKIIMSIX.

DKCcKypeusi «IBONIONUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WA KPACBEIYECKUN MY3€i).

Tema 3. OpranusMbl U OKpPY:KaIIAs Cpeaa.



DKOJOrvs Kak Hayka. 3aJaud U pa3Jienbl SKOJOruH. MeTobl HKOIOrMYeCKUX
UCCJIeIOBAaHUNA. DKOJIOTMYECKOEe MUPOBO33PEHHUE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, IMOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonornyeckue (akrtopel. Kiaccupukanuss >3KoI0ruyeckux (PakTopoB:
abuotuyeckue, OWOTHUECKHME U aHTPOIOTeHHbIe. JleMcTBUE HKOJIOTMYECKUX
(hakTOpOB Ha OPTraHU3MBI.

AOGuotnueckue (akTopbl: CBET, TEMIEPATypa, BIAKHOCTb. DOTONEPUOIU3M.
[Ipucnocobnenust OpraHu3MOB K  JCHCTBUIO  aOMOTHMYECKMX  (PaKTOpOB.
bronornueckre puTMBI.

buornueckue dhaxTopsl. Bunbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHITHS,
XMUIIHAYECTBO, cUMOMO3 U ero (opmel. [lapazutusm, xoomnepamusi, MyTyalusM,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M, HEUTpAIU3M.
3HaueHre OWOTHUYECKUX B3aMMOJEWUCTBHUM /Jii CYIIECTBOBAHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApaKTEPUCTUKK momyiasund. OCHOBHBIE IOKAa3aTenu
HNOMYJISUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTb, CMEpPTHOCTb, IPHUPOCT,
Murpanus. J{nHaMuka YuCIEHHOCTHU MONMYJISIUUU U €€ PEryJIsLus.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuupl 1 cxembl: kapra «lIpupognsie 30Hb1 3emiiny, «Cpenbl oOUTaHUS
opraHusMoB», «®Doronepuoauzm», «llonynsamuu», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMyJIAIuU HHPY30pun-Tyhenpkn», «llumessie nenm».

JlabopaTopHble U IpaKkTHYecKne padoThbl:

Jlabopatopnas pabora Ne 3. «Mopdosornyeckre 0COOEHHOCTH PacTeHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 2. «[loncyéTr miIOTHOCTH NOMYNSIUN Pa3HbIX BUIOB
PaCTEHUI.

Tema 4. Coo011ecTBa 1 YKOJOrHYE€CKHE CHCTEMBI.

CooOmecTtBo oprann3mMoB — OuoneHo3. CTpyKTypbl OuOIEHO3a: BUIOBa,
NpoCTpaHCTBEHHasA, Tpoduueckas (muieBas). Bunpbl-gomunantsl. CBsizu B
ouoneHose.

Dkoyoruyeckre cucrtembl (3kocucTembl). lloHsiTHe 00 »3KocHCTEME W
ouoreonieHo3e. @DYHKIIMOHATbHBIE KOMIIOHEHTbI HKOCUCTEMBI: TMPOAYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BeniecTB U MOTOK YHEPIUU B IKOCUCTEME.
Tpoduueckue (munieBsie) ypoBHU dKOCUCTEMBI. [TuieBrie nenu u cetu. OCHOBHBIE
NOKAa3aTelu 3KOCHCTEMbl: OMoMacca, NPOAYKIHUS. OKOJIOIMYECKUE MHPaAMUJBI:



OPOJYKIIMU, YHUCICHHOCTH, OuoMacchl. CBOICTBA HSKOCHUCTEM: YCTOWYHMBOCT,
caMoperymsuus, passurue. CyKieccusl.

[IpuponHble IKOCUCTEMBI. DKOCUCTEMBI 03€pP M PEK. DKOCUCTEMA XBOWHOIO
WJIM IIUPOKOJIMCTBEHHOIO Jieca.

AHTpOIIOr€HHbIE  3KOCHCTEMBL.  ATPO3KOCHCTEMBI. Y POO3IKOCHCTEMBI.
buonoruueckoe 1 X034iCTBEHHOE 3HAUEHHUE arpOdIKOCHUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak ¢akrtop ycronuumBocTH 3kocucteM. CoxpaHeHue
OMOJIOrMYEeCKOro pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, cocTaB U CTPYKTypa
ouochepnl. KuBoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rJI00AIbHONM JKOCHCTeMBbl. J[MHaMHueckoe paBHOBECHME U oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BellecTB U OMOT€OXUMHUYECKUE IUKJIIBI JIEMEHTOB (yTiiepoa,
azora). 3oHabHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B OMochepe 3emiin. AHTPOIIOTeHHBIE M3MEHEHUS B Onocdepe.
['mobGanbHbIE SKOIOTHYECKUE TIPOOIEMBI.

CocyiiecTBoBaHMEe MPUPOIbI U yenoBeuecTBa. CoxpaHeHue OrnopazHooOpasus
KaK OCHOBa YyCTOMYHMBOCTH Ouocheprl. OCHOBa palMOHAIBHOTO YIpPaBICHUS
NPUPOAHBIMHA PECYPCAMU U UX HCIIONb30BaHME. JloCTIKEeHNs OMOJIOTHH U OXpaHa
IPUPO/IBI.

JemoHncTpanum:

[Toptperst: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabauupr u cxemsl: «llumieBsie nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpupogueie coobmiectBay, «llenu nutaHus», «IKOJOrMUECKasi TUpPaAMUJIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOrO Jiecay, «IKOocUcTeMa
XBOMHOro  Jjeca», «buomneHos BogoéMan, «ArpoueHo3», «lIpumepHbie
AHTPOIIOrE€HHBIE BO3JAEHUCTBUS HA IPUPOLY», «BaxkHenme HCTOYHUKY 3arpA3HECHUS
BO3JlyXa M TPYHTOBBIX BOA», «llouBa — BaxkHelmIasi cocTaBistomias ouocheps»,
«®akTtopel  nerpajauuud  nouB»,  «llapHukoBblii  3ddekT»,  «DakTOpHI
PaIMOAKTUBHOTO 3arps3HeHus Oumocdepob», «OOmEass crpykrypa Omochepbi»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepona B Ouochepey, «KpyroBopoT azora B IpUpOIEH.

OO6opynoBanue: Mopaenb-anmukanus «TunuyHble OMOLEHO3bI», TepOapwuii
«PacTurenbHbBIe COOOIECTBAY, KOJUIEKIIUN «bHoleH03», «BpeauTenn BaKHEUITUX
CEIIbCKOXO3SIICTBEHHBIX KYJIBTYp», TepOapuu v KOJUICKIIUNA PACTCHHUH U )KUBOTHBIX,
NpUHAJISKAIINE K Pa3HBIM SKOJIOTUUECKUM TpyIiaM ogHOro Buaa, KpacHast kaura
Poccuiickoit  denepanun, H300paKEHUST OXpaHSAEMBIX BHJIOB PACTCHUH U
KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATbBI OCBOEHUA [TPOIPAMMLI 11O
BMOJIOTMN HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHIA

Cornacio ®I'OC COO, ycraHaBiauBarTCsS TpeOOBaHUS K pe3yJbTaram
OCBOCHHS  OOYyYalOIIMMHUCSA TIpOorpaMM  cpeaHero oOmero  oOpa3oBaHMS:
JMYHOCTHBIM, METAMPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pE3yJNbTATOB OCBOCHUS IpeaMera «buosorus»
BBIJICJICHBI CJIEAYIOIINE COCTABJISIONINE: OCO3HAHNE OO0YYalOIUMUCS POCCUMCKON
rpaXXJaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONpENENeHUI0, HaIN4he MOTHBAIlMM K  OOyYeHHIO  OWOIOruw,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTH HA OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAJAUIUMN Pa3BUTHUA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JESITEIbHOCTH I[I€HHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMU CHUCTEME
OMOJIOrMYECKOT0  00pa30BaHMs, HAJIUYME HSKOJOTMUECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JIMYHOCTHBIE PE3YyJIbTAThl OCBOCHUS MpeaMeTa «buomorus» IOCTUTarTCs B
EIMHCTBE Y4YCOHOW ¥ BOCIUTATENHHOW JCATEIHPHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMUA POCCUUCKUMU COIMOKYJBTYPHBIMU, HCTOPUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSATHIMUA B OOIIECTBE MpaBWIaMU M HOPMaMu
MOBEJICHUS M CIIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHHUS, CAMOBOCIHUTAHHS U
CaMOpa3BUTHUSA, pA3BUTHA BHYTPEHHEW TMO3WMLIHMM JIMYHOCTH, NATPUOTU3MA,
YBAKEHUS K 3aKOHY M ITPABOMOPSIAKY, YEJTOBEKY TPYZa U CTapIIEMy IOKOJECHUIO,
B3aUMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HACJICIUI0 U
TpaAULUsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickont denepanuu, npupoae u
OKpYKarolIeH cpee.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS YyueOHOro mnpeaMera «buoaorus
JOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIIUXCS PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
ONbITa U OMNbITA ACATEILHOCTH B IMPOIECCE pealvu3ald OCHOBHBIX HAlpaBJICHUMN
BOCTIUTATEIbHOM JESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YUAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00513aHHOCTEH, YBOXKEHHE 3aKOHA
Y TIPaBONOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM e TEIbHOCTH MIPU CO3JJaHUHU YIECOHBIX
NPOEKTOB, PEIICHWH YyYEeOHBIX U TO3HABATEIBHBIX 3a/]a4, BBITIOJTHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEAENATh COOCTBEHHYIO IMO3UIIMIO TIO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHSTH €€

YMEHHUE yYWUTHIBATH B CBOHMX JEHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJICH C Pa3HBIMU YOCKICHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, T[O3HABATEIIbHBIX M HCCJIEAOBATEIbCKUX 3aJlad, YBaXKUTEIHHOTO
OTHOILIEHUS K MHEHUIO OIMOHEHTOB NpPH OOCYXKJACHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

FOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIEITEIBHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS :

c(hOopMUPOBAHHOCTb POCCUNUCKON rpakIaHCKON UJEHTUYHOCTH, TATPUOTU3MA,
YBa)KE€HHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHoi, ropaoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM S3BIK M KYJBTYpy, NPOIUIOE M HACTOALIEE
MHOT'OHAIIMOHAJIBHOTO Haponaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K NMIPUPOJHOMY HACJIEIUIO U MAMSATHUKAM IPUPOJIbI,
NOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTHh OIIEHWBATh BKJAJ POCCHUHCKHX Y4YEHBIX B CTAHOBJICHHUE W
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOTMU B TMO3HAHUU 3aKOHOB
MIPUPO/IBI, B dKU3HHU YEJIOBEKA U COBPEMEHHOTr0 0OIIIeCTBa;

ujeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTbH 3a €r0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIr0 HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHUEHTUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOrO OYyAYIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSIM, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMHu HaposioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs ICTETUKY OBbITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN’;



MOHUMAaHHE YMOIIMOHAIBHOTO BO3/ICUCTBUS KUBOM MPUPOJILI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BHJIaX HCKYCCTBa, CTPEMJICHUE
MPOSIBIATh KAYECTBA TBOPUYECKOU JIMUHOCTH;

5) ¢usuueckoro BocnuTaHusi, GOpMHPOBAHMS KYJbTYPbI 310POBbSl U
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NOHUMAaHUE U pean3alus 3JJ0pOBOro U 0€30MacHOro 00pasza JKU3HU (310POBOE
nUTaHue, COOJI0IEHNE TUTUEHNYECKUX MMPABUIT U HOPM, cOaTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHABIXa, peryispHas (Qu3nydeckas aKTUBHOCTH), OEpEeKHOTO,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHUMAHHE 1EHHOCTU MNPaBWJI HWHIWBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCEICTBUN M HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEePCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AaKTUBHOMW JESITEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOU
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATh TaKyI0 JAESTEIbHOCTD;

MHTEpPEC K pa3IuuHbIM cepam npodecCHoHaIbHON JeATeTbHOCTH, YMEHUE
COBEpIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccur U pearn30BbIBaTh
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEHN KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MIPUPOE KaK UCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYyIleCTBOBAHMS;

MOBBIIICHUE YPOBHS HKOJIOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
IUIAHUPOBAHUS TOCTYNKOB W OIEHKM WX BO3MOXHBIX TIOCJIEACTBUN  JIst
OKPY’KAIOIIEH CPEBI;

OCO3HAaHHE TJI00aTBPHOTO XapaKTepa IKOJOTHMYECKUX MpoOjIeM W MyTed uX
pernieHus;

CIIOCOOHOCTDH UCIIOJIb30BaTh MPUOOPETAEMBbIE TPU U3YUEHUU OMOJIOT M 3HAHUS
M yMEHUS TpU  PEIICHHH TpoOJieM, CBSI3aHHBIX C  PAIMOHATBHBIM
OPUPOJONOIb30BAHUEM  (COONIOJIEHHE  TpaBWJl  TOBEACHUA B  IPUPOJIE,
HAIIPaBJICHHBIX Ha COXPAHEHUE pPABHOBECUSI B DJKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCHUCTEM, OHochephl);



AKTUBHOE HENPUATHE AEHUCTBUM, IPUHOCAILNX BPEA OKPYKAIOILIEH IPUPOTHON
cpelle, yMEHHE MPOTHO3UPOBATh HEOJATONPUSTHBIE SKOJIOTUYECKUE TMOCIEICTBUS
IPEeANPUHUMAEMBIX IEHCTBUN U ITPEAOTBpALaTh UX;

HAJIMYKE PA3BUTOIO 3KOJOTMYECKOr0 MBIIIEHUS, YKOJIOIMYECKON KYIbTYpHI,
OIbITa JEsITENbHOCTH HKOJIOTUYECKOM HaIpaBJI€HHOCTH, YMEHUS
PYKOBOJICTBOBATBHCS MMM B IIO3HABATEJIbHOM, KOMMYHHMKaTUBHONH WM COLMAJIBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN AEATEINBHOCTH IKOJIOIMUECKOM
HAIpPABJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOILIECTBEHHOW NPAaKTHKH, OCHOBAHHOIO HA JUAJiOre
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHNUE $I3bIKOBOW M UYWUTATEIbCKOM KYJIbTYpbl KaK CpEICTBa
B3aUMOJICHCTBHS MEXKY JIFOABMU U MIO3HAHUS MUDPA;

NOHMMaHUe crnenu@uKku OWOJIOTUM KaK HayKd, OCO3HaHUS €€ poiu B
(GopMUpPOBAaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJIEHUS, CO3/aHUU LIEJIOCTHOTO
Npe/ICTaBlIeHUss 00 OKpY)KaloUeM MHpE KaK O €AMHCTBE MPUPOJbI, YETOBEKAa U
obmiecTBa, B IO3HAHUM HPUPOJHBIX 3aKOHOMEPHOCTEH M pEUICHUH MpodiieM
COXpaHEHUs IPUPOJAHOIO0 PABHOBECHS;

yOEeXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTMHU JJII COBPEMEHHOW IMBUJIM3ALNM:
oOecrieyeHus: HOBOI'O YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/IaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  pecypcHble MpoOJIeMbl  Pa3BUTHS
YeJI0BEUECTBa, NIOMCKA MyTel BBIXOAA U3 INIOOATBHBIX IKOJOTHYECKUX MPOoOJieM U
o0OecrieyeHusi  nepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIOJIb30BAaHUIO TMPUPOJHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWOJIOTMYECKUX 3HAHUM B LeENIIX
NOBBILIEHUS OOIIEN KYyJIbTYpbl, €CTECTBEHHO-HAy4HOW TIPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHATILHOW TPaMOTHOCTU OOydarommxcs, GopMupyeMoi
IpY U3y4YE€HUU OUOJIOTHH,

NOHMMAaHHUE CYIIHOCTH METOJOB IMO3HAHMSI, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh IIOJydyaeMble 3HAHUS [Js aHajliu3a U
OOBSICHEHMSI SIBJICHUM OKpY)KAlOIIEro MUpa M NPOUCXOASIIHUX B HEM HM3MEHEHUH,
yMEHHE JielaThb OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (AKTOB U
UMEIOIUXCS JaHHBIX C LEJbI0 MOJYyYEeHHs TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSATENIbHO MCHOJIb30BATh OMONOTMYECKHE 3HAHMS IS
peleHus npobJieM B peabHbIX )KU3HEHHBIX CUTYalIUsX;

OCO3HAHME ILIEHHOCTU HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIISTH
IPOEKTHYIO M HCCIIEA0BATENbCKYIO AESTEIBHOCTh HHAMBUAYAIBHO U B TPYIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENpPEephIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUWA MO OHOJIOrMU B
COOTBETCTBUM C KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHS yd4eOHOTO mpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMbIe JJI1  (OPMUPOBAHUS MHUPOBO33PEHUS OO0YYAIOMUXCS
MEXTUCIIUIUTMHAPHBIE (MEKIIPEAMETHBIC) OOIIEHAYYHBIC TOHITHUS, OTPaKAIOIIHE
IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M ChHeuu(uKy METOJO0B TMO3HAHMUS,
UCTIONIb3YEeMbBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIus, SBJICHHE, TPOIECC,
CUCTEMa, Hay4YHBIN (haKT, MPUHIIUI, THUTOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieloBaHre, HaOI0IeHNne, U3MEPEHHE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCATbHbIE
yueOHbIe JCeHCTBUS (IIO3HABATENIbHBbIE, KOMMYHUKATHUBHBIC, PETYJISITUBHBIC),
obecneunBaomue GopMUpoBaHue (PyHKIMOHATBEHON IPaMOTHOCTH M COI[HAIbHOMN
KOMIIETCHIIMM  OOYYalolMXCs, CIIOCOOHOCTh OOY4YarolUXCS  HUCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYECKHUE 3HAHUS M YHUBEPCATbHBIE
y4eOHBIC IEWCTBYSI B TIO3HABATEIHLHON U COIMATILHOM MPaKTHKE.

MeranpenMeTHbIle PE3yJIbTaThl OCBOCHHS TMPOTPAMMEBI CPEIHET0 OOIIero
00pa3oBaHUsl TOHKHBI OTPAKATh:

Ogaanenne YHHBepPCAJIbHBIMH yueOHBIMU MO3HABATEIbHBIMH
AeCTBUAMMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBUS:

CaMOCTOSITeTbHO  (OpMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh TMPU OCBOCHHWU 3HAHUNA TPHUEMBI JIOTUYECKOTO MBIIUICHUS
(aHanmu3a, CHHTE3a, CPaBHEHUs, KiIacCU(pUKAIIK, 0000IIEHNS), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIACTATH WX XapaKTEPHbIC MPU3HAKH, YCTAHABIIUBATH
CBSI3M C IPYTUMU MOHSATUSIMU);

OTIpeeNITh LEIU JeATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH UX
TOCTIKEHUS, COOTHOCUTD PE3YJIBTATHI ACATEIIBHOCTH C TIOCTABJICHHBIMH IETISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHUI
KUBOU MPUPOJIBI;

CTPOUTH JIOTMYECKHE pACCYXKICHUS (MHIYKTUBHBIC, JI€yKTUBHBIE, IO
AQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITFOUCHUS;

PUMEHSTh CXEMHO-MO/IEIbHBIE CPEICTBA JUISI TPE/ICTABIICHUS CYIIECTBEHHBIX
CBS3€H W OTHONIEHWH B M3yYaeMbIX OHOJOTHYECKUX OOBEKTaX, a TakkKe
NIPOTUBOPEYHMA PA3HOTO pOJAA, BBISABICHHBIX B PA3IMYHBIX WH(OPMAIIMOHHBIX
UCTOYHUKAX;



pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YUETOM aHAIN3a HMEIOIINXCS
MaTepUaJbHBIX U HEMaTEepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEITETLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OIIEHUBATh PUCKU MOCIEICTBUM €SI TEIbHOCTH;

KOOPJAMHUPOBATh U BBIMOJIHITH PAOOTY B YCIOBUSX peaTbHOr0, BUPTYAJIbHOTO
U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHUE eHCTBUA:

BJIQJIETh HABBIKAMU Y4EOHO-UCCIIEIOBATEIBCKON U TPOCKTHOMN JIEATEIHbHOCTH,
HaBbIKAMU  pa3pelieHus MpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEUIECHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JIMYHBIX METO/IOB MO3HAHUS;

UCIIOJIb30BAaTh PA3JIMUHbIC BHUJBI JIEATEIBHOCTH IO TMOJYYEHUI0 HOBOTO
3HAHMSI, €r0 HWHTEpPHpeTaluH, MNpPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Y4e€OHBIX
CUTYaIMsIX, B TOM YHCIIE TIPH CO3/IaHUU YYEOHBIX U COIUATBHBIX IPOEKTOB;

(bopMHUPOBATH HAYYHBIN THUI MBIIUICHUS, BIAJCTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU TTOHSATUSMU U METOaMU;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOM
NESATENIbHOCTH U KU3HEHHBIX CUTYalUAX;

BBISIBJISITh [IPUUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajlauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHMs], HAXOAUTh apTyMEHTHI JIs TOKa3aTeIbCTBa CBOUX
YTBEPKJCHUMN, 3a]1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATH IMOJYYECHHbIE B XOJE€ pEUICHUS 3aJad4d  Pe3yJbTarThl,
KPUTUYECKHU OIIEHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCJIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYyAaIUsIM, OLICHUBATh IPHUOOPETEHHBIN OTIBIT;

OCYIIECTBIIAThH IIE€JICHATIPABICHHBIA TIOMCK TIEPEHOCa CPEJCTB M CIOCOOOB
nercTBUS B MPOGECCUOHAIBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHUS B TMO3HABATEIIBHYI0 U TMPAKTHYECKYIO 00JIaCTH
KUZHEAEATEIbHOCTH;

yYMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC WJICH, MpeJjlaraTh OPUTMHAIBHBIC MOJIXOAbl U PEUICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ naopmanueii:

OpPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHHKAX WH(MOpPMAIH (TEKCTE y4eOHOTO
nocoOusi, HAay4YHO-TIOMYJSAPHOW JHUTEparype, OHOJOTMUECKUX CJIOBApSIX U
CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBaTh
UHGOPMAITNIO PA3IMYHBIX BUIOB U (HOPM TMPEACTABICHUS, KPUTUIECKU OLICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;



(opMynHpOBaTh 3aMpOChl U MPUMEHATH PA3IMYHBIE METOABI MPHU MOUCKE U
otbope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JIJIsi BBITTOJHEHUS Y4EOHBIX
3ajay;

npuoOpeTaTh ONBIT MCHOIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX
TE€XHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYpPY aKTUBHOI'O UCIIOJIb30BAHUS PA3IMUHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMYy  INpEACTaBICHUS
Oounonornueckoit napopmammu (cxemol, TpaduKu, TUarpaMMBbl, TAOIUIIBI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAYYHBIM $3BIK B KadyecTBE CpeAcTBa NpU paboTe C
Ouosjornyeckor HH(pOpMANUE: TPUMEHSATh XUMHUYECKHe, (Qundyeckue W
MaTEeMaTUYECKUE 3HAKM U CUMBOJIBL, (DOpMYysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHUE  CPEICTBA
HaTJISTHOCTH;

BJIAJCTh ~ HABBIKAMHM  pACIIO3HABAHUS W 3alUTHl  WHGOpMAIWH,
nH(GOPMAITMOHHON 0€30MacHOCTH TUIHOCTH.

OBJaieHUe YHUBEPCAJbHBIMU KOMMYHUKATHBHBIMY /1€ICTBUSIMM:

1) obmmeHme:

OCYILIECTBISATh KOMMYHHUKAIIUU BO BCeX cepax KHU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WIM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMOoWl TeMbl (yMEHHE 3a7aBaTh
BONPOCHI, BBICKA3bIBATH CYXKJACHUS OTHOCUTEIBHO BBIMOJIHEHUS MpeajaraeMoi
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA APYTMX YYaCTHHUKOB
JMajnora Wi JUCKYCCUN);

pacno3HaBaTh HeBepOallbHbIE CpEACTBA OOILIECHUS, NOHMMATh 3HAYEHHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(JIMUKTHBIX CUTYyalUH,
YMETb CMAr4aTh KOH(QIMKTHI U BECTH NEPETOBOPHI;

BJaJIeTh Pa3jIMYHBIMHU CIIOCOOAMHU OOIIEHUS M B3aUMOJCHCTBHS, MOHUMATh
HaMEPEHUs IPYruX JIOJEH, MPOSIBIATh YBAXKUTEIbHOE OTHOUIEHUE K COOECETHUKY
U B KOPpEKTHOU (hopme GOopMyIHpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eITeJIbHOCTh:

NOHUMATh M MCIOJB30BATh MPEUMYIECTBA KOMAaHIHON M WHJUBHUIYaJIbHOU
paboThI TIPH pelIeHNH OUOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBBIX (HOPM B3aUMOJCHCTBHS MPHU PEUICHUH YUeOHOM 3a/1a4H;

BBIOMpATh TEMATUKy M METOJIbl COBMECTHBIX IEHUCTBUHA C Y4YETOM OOLIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)10T0 YjeHa KOJIJIEKTHBA;

OpUHUMATh  LI€IM  COBMECTHOM  JIEATENIbHOCTH, OpraHu30BbIBaTh U
KOOPAWHHUPOBATh JCUCTBUS MO €€ MOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUU,



pacupenensTh poiu € Y4ETOM MHEHUHM Y4YaCTHHUKOB, OOCYXJAaTh peE3yNbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJA0I'0 YYaCTHUKA KOMaHbl B 00NN
pe3ynbTaT Mo pazpadOTaHHBIM KPUTEPHSIM;

IpeIaraTb HOBBIE TIPOEKTHI, OLEHMBATh HUAEH C IMO3UIMM HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEAECHUE B Pa3JIMYHBIX
CUTYaIUsIX, MPOSBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUITUATHBHBIM.

OgJy1ajieHHE YHUBEPCAIbHBIMH PeryIssTHBHBIMH ACHCTBUAMMU:

1) camoopranuzanusi:

UCMOJIb30BaTh OMOJIOTMYECKHE 3HAHUS I BBIABICHUS MpoOJeM M HX
pELIeHHs B )KU3HEHHBIX U YYEOHBIX CUTYalUsX;

BbIOMpAaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHUM LIEJEBbIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M MOCTYIKax IO OTHOUIEHUIO K YKUBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYLIECTBIIATH IO3HABATENIBHYIO JIESITENbHOCTD, BBISBIATH
poOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a7]aul B 00pa3oBaTeIbHOMN
NEATENbHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENTHO COCTABIIATH IJIaH PELICHHsI TPOOJIEMBI C YUETOM UMEIOLTNXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JTMUHBIX MPEINOUYTECHUI;

JieNiaTh OCO3HAHHBIN BHIOOD, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3
peuieHue;

OLICHMBATh PUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW DJPYAUIUMH B
pa3HBIX 00JIaCTAX 3HAHWN, TOCTOSHHO TIOBBIIIATH CBOM OOpa30oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYaIUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENAM;

BJIaJ€Th  HABbIKAMHU  IO3HABAaTEJIbHOM  peQuieKCuM Kak  OCO3HaHHUS
COBEpIIAEMBIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3YJIbTaTOB U
OCHOBaHUI, UCHOJIb30BaTh MPUEMBI pedIeKCUU Ui OLEHKU CHUTYyalluH, BbIOOpa
BEPHOI'O PELICHNS;

YMETh OLICHUBAaThb PUCKHM W CBOEBPEMEHHO NPUHUMATHh PEMIEHUS IO HUX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpPH aHAIN3E PE3YIbTAaTOB
NEATEIbHOCTH;



3) npuHsTHE ceOs ¥ IPYTHUX:

NpPUHUMATh ce0sl, MTOHMMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

IPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX IIPM AaHAIN3E pPeE3yJIbTaTOB
NEeATEIbHOCTH;

NpHU3HABaTh CBOE MPAaBO U MPABO APYIHX HA OIIUOKH;

pa3BUBATH CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYrOro YeJI0BeKa.

INPEAMETHBIE PE3YJIBTATDBI

[Ipeamernbie pe3ynbTaThl ocBoeHUsi mporpammbl COO mo Ouonoruud Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yaueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHUSA, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHUIO, HHTEPIIPETALIMU U
npeo0pa3oBaHUIO0 3HAHUN, BUBI JIEATEILHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3JIMYHBIX YUYEOHBIX CHUTYaIUsX, & TAKKE€ B PEATbHBIX
KU3HEHHBIX CUTYallMsX, CBSI3aHHBIX ¢ Owosorued. B mporpamme mnpenMeTHbIe
pe3ynbTaThl MPEACTABIECHBI IO F0J1aM 00y4YEHUS.

[IpenmerHble pe3ynbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJIH OMOJOTUHU B CUCTEME HAYYHOI'O
3HaHMSI €CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUHUCKHUX U
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIHOHAIHHON
rPaMOTHOCTH Y€JIOBEKA JJIsl PELICHHS )KU3HEHHBIX 3a/1ad4;

YMEHHUE PACKpbIBaTh COJEpKaHHEe OMOJOrMYECKHX TEPMHHOB W TOHSITHMA:
KU3Hb, KJIETKA, OPraHu3M, MeTadoin3M (0OMEH BEIIECTB U MPEBPAIICHUE YHEPTUN),
romMeoctad (camMoperyisinusi), YpOBHEBasi OpraHu3alusi JKHUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTh OWOJOTUYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHAs JOrMa MOJIEKYJIApHOM Ouonmorun), 3akoHbel (I
Menpens, T. Moprana, H. 1. BaBuiioBa) n yueHus (o0 LeHTpax MHOrooOpas3us u
MPOUCXOXKAEHUS KyIbTYpHBIX pacTenuid H. M. BaBuiioBa), onpenensaTs rpaHUIbl KX
MPUMEHUMOCTH K KUBBIM CHUCTEMAM;

yMEHHE BIIAJIETh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, NPOLIECCOB W SBJICHUM, OpPraHu3alus U MPOBEICHUE
OMOJOTUYECKOT0 SKCIIEPUMEHTA, BHIIBUYKEHUE TUIIOTE3bI, BBISIBICHHE 3aBUCUMOCTH
MEXIY HCCIENYEeMbIMU BEIUYMHAMH, OOBSICHEHUE TMOJNYYCHHBIX PE3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSTUH, TEOPUM U 3aKOHOB, YMEHHE JI€TIaTh BHIBOJbI
HA OCHOBAHMH TOJTYYEHHBIX PE3YJIbTATOB;



YMEHHUE BBIACISATH CYIIECTBEHHbIE NMPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
AyKapuoT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB M MPEBpAIICHUS SHEPTrUU B KIETKe, (poTocuHTE3a,
IUIACTHYECKOI0 M 3HEPreTHYeckoro oOMEHa, XEMOCHHTE€3a, MHUTO03a, MeHo3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHUS, WHAUBUAYAIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSATh MOJyYEHHbIE 3HAHUS AJIi OOBACHEHUS OMOJIOrMYECKHX
IIPOLIECCOB M SIBJICHHUM, JUISl NPUHATHS NMPAKTUYECKUX PEIICHUN B ITOBCEIHEBHOM
KU3HU C LEIpl0 oOecnedyeHus: Oe30MacHOCTH CBOEro 3J0pOBbS M 3J0POBBS
OKPYXAIOIUX JIOJIEH, COOI0/IEHHsT HOPM IPaMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHONW Cpele, MOHMMaHHE HEOOXOJUMOCTH HCHOIb30BaHUS JOCTHKEHUI
COBPEMEHHOU ounonoruu u OMOTEXHOJIOTUI TUIS PalMOHAIBHOTO
IPUPO/IOIIONIb30BAHUS;

YMEHHE peuiaTh JJEMEHTApHbIE TEHETUYECKHE 3aJadyd Ha MOHO- U
OUTHOPUIHOE CKpPELIMBAaHUE, CLEIUICHHOE HaclIeJOBaHUE, COCTaBJISATh CXEMbl
MOHOTHOPHIHOTO CKPEIIMBAaHUA JUIsl MPECKa3aHUs HACIENOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINONHATH JIA0OpATOPHbIE U MpakTU4YecKue padoThl, COOIIOIAThH
npaBWiIa Mpu paboTe ¢ y4eOHBIM 1 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPHUTHUYECKH OIIEHMBAaTh M HWHTEPHPETUPOBATh HUHPOPMALUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MAacCCOBOM MH(OpPMAILIUU, HAYYHO-TIOMYJISPHBIE
MaTepuaibl), STUYECKHE aCHEKThl COBPEMEHHBIX HCCIIEIOBaHUI B OHOIOrUW,
MeAUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO03[aBaTb COOCTBEHHbIE IHUCbMEHHbIE M YCTHBIE COOOLIEHUS,
000011ass OMOIOrMYecKyt0 HHPOPMAIMIO M3 HECKOIBKUX HMCTOYHUKOB, IPAMOTHO
UCIIOJIb30BaTh MOHSITHIHBIN armapaT OMOJIOTHH.

[IpenmeTrHble pe3yibTaThl OCBOeHUs yueOHoro mpeamera «buonorus» ¢ 11
Kj1acce JOMKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U PO OMOJOTMHU B CUCTEME HAYYHOI'O
3HAHUSl E€CTECTBEHHBIX HayK, B (OpMHpPOBaHHH COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOM KapTUHbI MHpAa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE€ POCCUHUCKUX U
3apyO€KHBIX YU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (QPYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl pELICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKPbIBATh COAECPKAHNUE OMOIOrNYECKUX TEPMUHOB U IMOHATUI: BU/,
NOMYJAUMUsA, TEHOPOH, DBOJIOLMUS, ABWXKYIIUME CUIbl ((PakTopbl) HBOJIOIMH,
PUCIIOCOOJICHHOCTh OPraHW3MOB, BUI000pa30BaHUE, IKOJIOTHYECKUE (PAKTOpHI,
DKOCUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PEIYLEHTbl, LENU IUTaHUS,
AKOJIOTHYECKas Tupamuaa, Onoreorenos, onocdepa;



YMEHHE W3JaraTh OHOJOTHYECKHe TEOpHH (SBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TCOPHUS DOBOJIOIMH), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apomprmieBoro cxoactea K. M. bapa, uepenoBaHus TJIaBHBIX HaIpaBJICHUN |
nyteit aBomonm A. H. CeseprioBa, yuenuss o 6uochepe B. 1. Bepuaackoro),
OTIPEENSITh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BJIaJIETh METO/IaMH HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOICHNE U
OMKMCAaHHUE YKUBBIX CHUCTEM, NPOILIECCOB U SIBJICHUI, OpraHu3aius M MpPOBEACHUE
OMOJIOTUIECKOTO IKCIIEPUMEHTA, BBIJIBIPKCHNE THIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXITY HCCIEAYeMbIMU BEIWYMHAMH, OOBSCHEHHE IONYYCHHBIX pPE3YJbTaTOB,
UCTIOh30BAaHHBIX HAYYHBIX MOHITHHA, TEOPUI M 3aKOHOB, YMEHHUE JIENaTh BBHIBOJIBI
HA OCHOBAHMH TOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBCHHBIC MPHU3HAKK CTPOCHUS OMOJIOTHYCCKUX
OOBEKTOB: BHIOB, TMONYJAIHWA, TPOAYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOIeHO30B W JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHUS, MPUCIIOCOOICHHOCTH
OpPraHWU3MOB, JEUCTBHS DKOJIOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TEpEeHOCca
BEIIECTB M TIOTOKA DHEPTUM B DKOCHUCTEMAax, AHTPOTIOTEHHBIX HW3MCHCHHH B
AKOCHCTEMAax CBOCH MECTHOCTH, KPYroBOPOTa BEIIECTB M OWOT€OXUMHUYECKHX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSATh TOJTyYEHHBbIE 3HAHUS ISl OOBSICHEHUS OMOIOTHYCCKUX
IIPOIIECCOB W SIBJICHUH, JJIS TIPUHATHS MPAKTHYECKUX PEIICHUHA B MOBCEIHEBHOU
KU3HU C IeTplo obecreueHuss Oe30ImacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPYXAIOIIUX JIOJEH, COOI0IEHNST HOPM TPaAaMOTHOTO TIOBEJICHUS B OKPYKAIOIICH
NPUPOJTHON Cpele, MOHMMaHUE HEOOXOIWMOCTH HWCIOIb30BAHMS JTOCTHKCHHM
COBpPEMEHHOI OMOJIOTHH JIJISl pallMOHATEHOTO MPUPOIOTIONH30BAHMS;

yMEHHUE peliaTh dJIEeMEHTapHbIe OMOJIOTHYECKHEe 3aJ]auM, COCTABISATh CXEMBI
nepeHoca BEleCTB U SHEPTUU B IKOCUCTEMAaX (LU MUTAHUs);

YMEHHUE BBINOIHATH JIA0OPATOPHbIE M MPAaKTUYECKHUE paldoThl, COOMIOAAThH
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYIOBAHUEM;

yMEHHE KPUTHUYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HHQPOPMAIIUIO
OMOJIOTMYECKOT0 COAEP)KaHMSA, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpPEICTBA MAacCCOBOM MH(OpPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpUBaTh  TJO0AJBHBIE  JKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

YMEHHE CO0371aBaTh COOCTBEHHBIE IMHCHMEHHBICE W YCTHBIE COOOIICHUS,
000011as1 OMOJIOTHYECKYI0 MH(GOPMAILIMIO U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO
UCTIOJIh30BaTh TIOHATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
HaumenoBanue pa3aejioB 1 TeEM nudpoBbie
Ne ni/m P Konrtpoasnbie | IIpakTnueckue (nup )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
bubmunorexa IHOK
! brosorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBble cCHCTEMBI M KX OpraHU3aLHs 1 bubmorexa [OK
p 8 https://m.edso0.ru/7f41¢c292
but6mmoreka [IOK
X % 1
3 MMUYECKHUI COCTAaB U CTPOCHUE KIIETKU 8 httos://m.edsoo.ru/7f41c292
bubnunorexa LIOK
4 XK 6
HBHEACATENRHOCTD KICTIH https://m.edsoo.ru/7f41¢c292
5 Pa3sMuoxeHne 1 HHANBUAYaTbHOE Pa3BUTHE 5 1 bubnunorexa LIOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢c292
6 HacnencTBeHHOCTH U N3MEHYUBOCTD 8 15 but6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo0.ru/7f41c292
7 Cenexnuust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OHMOTEXHOJIOTUH https://m.edso0.ru/7f41¢292
bubnunorexa LIOK
P 1
8 C3CPBHOC BpeMi https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'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
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https://m.edsoo.ru/7f41c292

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
but6mmoreka [IOK
1 1
IBOIONHOHHAA GHONOTHA 9 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U Pa3BUTHE )KU3HU HA 9 05 bu6muoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
3 OprauH3MBl H OKpy:kaiolas cpesa > ! https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa v 9KOJIOTHUECKHUE CUCTEMBI 9 E;f;;j;f;;?ﬁﬁ f41cc74
bubmuorexa [JOK
5 P 2
CSCPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O
. 34 0 2.5

[NPO'PAMME



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

10 KJIACC
KoJunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie | IlpakTHueckne
n/n Bcero u3yuyeHusi | oOpa3oBaTeibHbIE
padoTsI padoTsI
pecypchbl
Bbub6mmoreka [IOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a
MeToabl MO3HAaHUS )KUBOU
npupoasl. [IpakTuueckas padoTa
2 NS 1p<(II/[ICH0JII:J3OBaHI/I€ a:fmqﬂmx 1 0.5 bubmorexa OK
B P ' https://m.eds00.ru/863e6122
METOJOB MPU U3yYEHUU
OMOJIOTHYECKUX 00BEKTOBY
3 Buonornueckre CUCTEMEL, 1 bub6mmoreka [IOK
MPOLECCHI U UX U3YUYEHHE https://m.eds00.ru/863e6564
4 XUMHUYECKH COCTaB KJIETKH. Boja 1 but6mmoreka [IOK
Y MUHEPAJIbHBIE COJIU https://m.edso0.ru/863e674e
but6mmoreka [IOK
5 b .C 0 1
S, L-OCTAB M CTPOCHHE DEMKOB https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopatopHas
6 pabota Ne 1 «3yuyeHue 1 05 bubmmorexa [LIOK
KaTaJUTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha mMpUMepe aMUJIa3bl
WJTU KaTajasbl)»
bu6mmoreka [IOK
7 v JI 1
TICBOABL. JHIHHA https://m.eds00.ru/863e6870



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
https://m.edsoo.ru/863e6870

but6mmoreka [IOK

8 Hywrentiosbie knenotsl. AT® https://m.edso0.ru/863e6d5c
9 Hcropust u MeTObI U3y4ECHUS bu6nunorexa [IOK
kietku. Knetounas reopust https://m.edso0.ru/863e6e88
10 KiteTka xak meoctHas )KuBas
cucreMa
CrtpoeHnue 3yKapuoTHYECKON
kietku. JlabopaTopHas pabora Ne 2
«M3yueHne cTpoeHHus KIETOK bu6nuorexa [IOK
11 PacTeHHMIA, )KMBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 101 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIpErapaTax u ux
OTIMCAHUE
bubmuorexa [JOK
12 ObmeH BEmECTB MM METa0OIHIM https://m.edso0.ru/863e766¢
but6mmoreka [IOK
13 Porocumes. XemocHires https://m.eds00.ru/863e7c98
N bubmuorexa [IOK
14 dnepretieckiit oomen https://m.edso0.ru/863e7aae
JKU3HEHHBIA IUKIT KIETKH.
Henenue kimetku. MuTos.
15 Jlaboparopuas pabota Ne 3 05 bu6mmoreka [IOK
«Habmronenrne MuTO3a B KJIIETKAX https://m.edsoo.ru/863e7dc4
KOHYMKA KOpeIIKa JIyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 buocunres Oenxa. Peaximus bu6mmoreka [IOK
MaTpUYHOIO CUHTE3a https://m.edso0.ru/863e796e
17 Tpancmsiius — OnocuHTE3 OCNKa bubmmorexa [JOK

https://m.edso0.ru/863e796e



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

18 Hexnetounsie hopMbl KU3HH — bu6nmoreka [IOK
BHUPYCHI https://m.eds00.ru/863e7540
bu6moreka [IOK
19 DopMBI Pa3MHOKEHUS OPraHU3MOB https://m.edso00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubmuorexa [JOK
20 Meitos https://m.edso0.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OII010TBOPEHHUE.
21 JIaGopatophas pabota Ne 4 05 bubmuoreka [IOK
«M3yueHne cTpoeHUS MOTOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpernaparax»»
9 NupuBunyansHOE pa3BUTHE bu6mmoreka [IOK
OpraHu3MoOB https://m.eds00.ru/863e8436
I'enetnka — Hayka o
23 HaCHeILCTBeHHocyTKH 51 bubmorexa LOK
https://m.edso0.ru/863e86f2
W3MEHUYUBOCTH
3aKOHOMEPHOCTHU HACIEAOBAHUS
24 MPU3HAKOB. MOHOTHOpUTHOE bubmmorexa [IOK
https://m.eds00.ru/863e8878
CKpEIIMBAHHE
UTHOPUIHOE CKPEIUBAHUE.
25 ?aKOH iejaBHcm\fo:; bubmmorera [IOK
https://m.edso0.ru/863e89a4
HacJIeIOBaHUs MPU3HAKOB
CrerieHHOE HacJIeJOBaHUE
26 npu3HakoB. JlabopaTopHas pabora 05 bu6mmoreka [IOK

Ne 5 «M3yuenue pe3ynbraToB
MOHOTHOPUAHOTO U TUTHOPUIHOTO

https://m.edso0.ru/863e8c60



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

CKpEIIMBaHUA Y IP030(UIIbI HA
TOTOBBIX MUKpPOIIpEnapaTax»

97 I'eneruka nosa. Hacnenoranue 1 bubmuorexa [JOK
MPU3HAKOB, CLEIUICHHBIX C IT0JIOM https://m.edso0.ru/863e8c60
N3menunBocth. Henacnencteennas
M3MEHYUBOCTH. JIJabopaTtopHast
pabota Ne 6. Mzyuenue bu6mmoreka [IOK

28 . 1 0.5
MOJIU(UKAITIOHHON H3MEHUYUBOCTH, https://m.edso0.ru/863e8efe
MIOCTPOEHUE BAPUALIMOHHOTO Psiia
Y BapUallMOHHOW KPUBOM»

Hacnencrsennas n3MeHYUBOCTD.

29 JlaboparopHas pabota Ne 7. 1 05 bu6muoreka [IOK
«AHaM3 MyTanui y 1po30Quiisl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpOTpEnapaTax»

but6mmoreka [IOK

30 Penieriica enosexa 1 https://m.eds00.ru/863e8d78
PesepBHelit ypok. O6001IEHHE 10

31 teMe «HacnencTBeHHOCTD U 1 05
M3MEHUYUBOCTH OPTraHU3MOBY.

Kontponbnas paboTa.
bubmuoreka [JOK

32 Ceneiui Kax nayia u npouece 1 https://m.edso0.ru/863e9214

33 MeToibl U JOCTUKEHUSI CEICKIINHT 1 bu6mmoreka [JOK
pacTeHUM 1 KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHoorust kak oTpacib 1 bu6mmoreka [JOK
IIPOU3BOJCTBA https://m.eds00.ru/863e9336

OBHIEE KOJIMYECTBO YACOB I10 34 05 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara uudgposbie
w/n Tema ypoka Beero Kontpoabnbie | IlpakTHueckue U3yueHHsi | 0GpazOBATETbHEIE
padoTbI padoTbI
pecypchbl
1 DBOJTIONHS M METOJIBI €€ U3yUeHUS 1 bubmorexa HOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3BuTus NpeacTaBIcHUN 1 bu6nmorexa [IOK
00 3BOTIONNU https://m.edso00.ru/863e9570
but6mmoreka [IOK
3 Muipoopostions 1 https://m.edsoo.ru/863e9cle
[Monynsauust Kak 3eMeHTapHas
€IMHUIIA BUJIA U HBOJIIOIUH.
4 HI;6Op2T0pHI:1$I pabota ;9 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHeHUE BUJIOB 110
MOP(OJIOTHIECKOMY KPUTEPHUIOY
5 JIBrokymye cuibl (3J€MEHTapHbIe 1 bu6mmoreka [IOK
(akTOpbl) SBOJIIOLIUU https://m.edso0.ru/863e9da4
. but6mmoreka [JOK
6 EcrectBennslit 0oTOOp 1 €ro GopMbl 1 htts://m.edsoo.ru/863e9edo
Pe3ynbTaThl 3BOMIOLNM:
MIPUCTIOCOOIEHHOCTh OPTaHU3MOB H
7 BU000pa3oBanue. JlabopaTopHas 1 05 bubnuorexa [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENLHOTO XapaKTepay
8 Hampasnenus u nmytu 1 bubmuoreka [IOK
MaKpO3BOIIOIUA https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeobOpatumocTs 3BOMIONINN

HcTopus xu3Hu Ha 3emiie U

10 METO/IbI €€ U3yUYCHUS

11 I'mnoressl NPOUCXOKIACHUS KUZHU bu6mmoreka [IOK
Ha 3emie https://m.edsoo0.ru/863ea5a6
Pa3Butue xu3Hu Ha 3emMIie Mo Ipam bu6mmoreka [IOK

12
U [IepHOJIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl SBOIOIHH
PaCTUTENHHOTO U KUBOTHOTO MHpA.

13 [IpaxTrueckas pabora Ne 1 05 bu6nmnoreka [IOK
«3ydeHne NCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTEeHUl U KUBOTHBIX B
KOJUTEKIIHSIX )

14 CoBpeMeHHas cuctema bu6nmoreka [IOK
OpraHNYEeCKOIro MHUpa https://m.edsoo0.ru/863ea48e
DBOJTIOLIHS YEJIOBEKA bubmuorexa [JOK

15
(anTpomorenes) https://m.edsoo.ru/863eac2c

16 JIBrokymue cuitbl ((hakTophl) bu6nmoreka [IOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaIMH 3BOJIOLIUU
YeloBeKa

18 UYenoseueckue pacbl U IPUPOIHbBIE bu6nmnoreka [IOK
ajarTalnyy YeJioBeKa https://m.edsoo.ru/863eaea2
PesepBHeIitl ypok. O600IICHHE 10

19 TeMe «BO3HUKHOBEHHE U pa3BUTHE
KHU3HU Ha 3emiie»

20 DKOJIOTHs KaK HayKa



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

CpCZ[I)I 00OUTaHUS U PKOJIOTHYECKHE

bu6moreka [IOK

“t pakTopsr https://m.edsoo.ru/863eafec
AbGunoTudeckue GpakTopsl.
JlaGopatophas pabota Ne 3.
«Mopdooruueckrue 0COOCHHOCTH
. but6mmoreka [IOK
22 pacTeHUi U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburtanusy. JlabopaTopHas pabota
Ne 4. «Bnausinue cBeta Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYCa)
but6mmoreka [IOK
23 buomiiecie paxtops! https://m.edso0.ru/863eb348
DKOJIOTUYECKUE XaPAKTCPUCTUKA
nomyssiiun. [IpakTudeckas padora
24 Ne 2 «Iloacuér nmnotHoCcTH 0.5
MOMYJISIIIUM Pa3HbIX BUIOB
pacTeHuin»
o5 Coo01iecTBa OPraHu3MoB — bu6mmoreka [IOK
OMOIIEHO3 https://m.edso00.ru/863eb46a
26 DKOJOTUYECKUE CUCTEMBI bubmuorexa [JOK
(3KOCUCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE MIOKa3aTeNn
27 9KOCUCTEMBI. JKOJIOIMYECKHE bu6muoreka [IOK
nupamusl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus
28 [TpupoaHbIE 5KOCUCTEMBI
29 AHTPONIOTr€HHBIE IKOCUCTEMBI
30 buocdepa — rmobanpHas bu6mmoreka [JOK

3KOCHUCTEMA 3EMIIU

https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

3aKOHOMepHOCTI/I CYIIE€CTBOBAHUA

bu6moreka [IOK

31 1
6unochepsl https://m.edsoo.ru/863ebd16

39 UYenosedecTBo B brocepe 1 05
3emiu.KontponbHas padora.

33 CocymiecTBoBaHUE TPUPOABI U 1 bu6nmoreka [IOK
4eJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHelit ypok. O600IICHHE

34 TeMbl «CooO1iecTBa u 1
9KOJIOTHUECKHUE CUCTEMBD)

OBLIEE KOJIMYECTBO YACOB I10 34 05 95

[NPOT'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* buonorus, 10 knacce/ [Taceunuk B.B., Kamenckuit A.A., Pyorios A.M. u npyrue
/Mon pen. Ilaceunuka B.B., Akimonepnoe o01ectBo «M31arenscTBO
«IIpocsewienue»

* buonorus, 11 kmacc/ Ilaceunuk B.B., Kamenckuit A.A., PyonioB A.M. u apyrue
/Mlon pen. Ilaceunuka B.B., AxunonepHoe o61miectBo «M31aTenscTBo

«HpOCBGHIeHI/IC»

METOJUYECKUE MATEPUAJIbBI IS YUUTEJIA

1. Kamenckuii A.A., KpuckynoB E.A., [Taceunnk B.B. buonorus. O6mas
oumomorus. 10-11 kmace. — M.: JIpoda, 2013.

2. Peiimepc H. @. Kparkuii cinoBapb Onosornueckux TepMuHoB: KH. s
yuutens. — 2-¢ u3a. M.: [Ipocsenienue, 1995. — 368 c.

3. B. C. Kyumenko. [IporpamMmmHo-meroauueckue matepuaibl: buonorus. 2004 r.
4. B. K. ’)KykoB. buonorus: ocHOBbl reHeTUKU. MeHenu3M. YPOKH C
UCIIOJIBb30BAHUEM MOJYJIbHOU TexHonoruu. 10 ki1 — Bonrorpaa: Yunrens, 2008r.
5. T. M. Yaiika. buonorus. 10 ki1.: moypouHnsle mwianel— Bonrorpan: Yuurens,
2008r.

6.CO0pHUK HOpMATUBHBIX JOoKyMeHTOB. buonorus. Coct. 2.J1. Inenpos, A.T'.

Apkazawes.- M.: JIpoda, 2006.;



MNP POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
HUHTEPHET

1. https://interneturok.ru/ - «MaTepueTYpok» - OHMOIMOTEKA YPOKOB IIKOIbHOM
POTPaMMBI.

2. https://lwww.yaklass.ru/ - caliT HHTEpaKTUBHBIX YPOKOB H ITPOBEPKH

yCBOEHHUs U3yueHHOro Marepuaina SJKiacc
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