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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwiIM: KoHUeNnTyaiabHble monoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJeH, COoJepKaHMsl, pPe3yJbTaTOB OOYy4YEeHHS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHUSI 00 OOIIMX LIENAX U
NPUHIMNAX, XapaKTEePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
oOmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cnenugurke 6MOIOTUH, €€ 3HAUeHUH B TO3HAHUU KMBOUM MPUPOJBI U 00ECIICUEHUH
CYILIECTBOBAaHUS 4YeNoBeYecKOoro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSM,
OTpe/ieieHbl OCHOBHbIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O Mendax, o0 obmiei
CTpaTeruu OOy4YeHUsl, BOCIHMTAHMUS U PA3BUTHUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro mpeamera «buonorus», onpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpeleleHue Mo pasjeiraM U Temaw,
PEKOMEHIyeMYIO MOCIIeIOBATEIbHOCTh U3YUYEeHHsI Y4eOHOTro mMarepuasna ¢ y4éTom
MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH 00pPa30BaTEIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaronuxcs.

B nporpaMmvMe mo OuONOrMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METAIlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-ITO3HABATEIHLHON
JEeSTENbHOCTH/YUeOHBIX JEUCTBUN 00Yy4alolUXCsl IO OCBOCHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B W3Y4Y€HUU OWOJIOruu, Ojarojapss 4emy B He
NPOCMATPUBAETCS HANPABICHHOCTh HAa PAa3BUTUE 3HAHUM, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpHEHTAIM{ JIMYHOCTH, SKOJOTHIECKOTO MBIIUICHHS, PEJCTABICHUI O 3J0POBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsiy ¢ M3ydeHHEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUM O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TIPOILECCOB B MPOrpaMMe MO OMOJOrMM YJEIeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEHEBHOM JKU3HU JJIS PEIICHUS MPUKIIATHBIX 33724, B
TOM d4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKU
LIEJECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BIUSTHUS XO3SUCTBEHHOW MESITEIILHOCTH YEIOBEKA HAa COCTOSHHE MPHUPOIHBIX U
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K IPUKJIATHON HAIIPABICHHOCTH
y4eOHOro mpeamera «bHoJorus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUU JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHusA, KOTOpas mpenanonaraer (QopMUpoBaHHE Yy  OOydaroUIuxcs
CHOCOOHOCTH aJaNnTUPOBAThCS K HM3MEHEHHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero ooOmero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OHa obOecrnieunBaeT (QopMUpOBaHUE y OOYYaIOIIMXCA MNPEACTABICHUN O
HAay4YHOM KapTHUHE MHUpA, paciiupseT U o0oOuIaeT 3HaHUSA O KUBOM mIpupone, e
OTJIMYUTENIbHBIX MPU3HAKaX — YpPOBHEBOW OpraHM3alMd WU 3BOJIIOIHUH, CO3AET
yCIOBUS  JUJIsi:  TIO3HAHWUA  3aKOHOB  JKMBOM  HpHUPOABL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, IKOJOTMYECKOr0 MBIIUIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOU MPHUPOE
U YEJIOBEKY.

Bonbioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJISl PEIICHHs] BOCIIUTATENbHBIX U
pa3BHBAIOIIMX  3a/Ja4  CpelHero  oOmero  00pa3oBaHMs,  COIMANTM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun oOecneynBaeT yCJIOBUS sl (OPMUPOBAHUS
UHTEJJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEJICTABIICHUSIMU U3 JPYTUX YYeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXXEHUA O TNpeJAHA3HAYEHUH YYeOHOro MpeameTa
«buonorus» CcOCTaBMIM OCHOBY /Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAaHHMIO €T0 COJEpXkKaHUSA, MPEJICTABICHHOTO B IIporpaMMe IO
ouonoruu.

Otb60p comepxkanusi ydyebHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C TMO3ULUNA KYJIbTYpOCOOOpPAa3HOrO0 MONAXO0Jd, B COOTBETCTBHH C
KOTOPBIM OOydaromuecs AOKHBl OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIoBeKa B OKPYJKAIOIIEH NMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU W MPAKTHYECKOU aesTeabHOoCTH. Oco0oe MEeCTO B ATOH CHCTeMe 3HaHWN
3aHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPHIE CIyKaT OCHOBOM AJisi (pOPMUPOBAHUS
MPEJCTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOrMYecKOro 00pa3oBaHuUs.

CrtpykTypupoBaHHue cojepxaHHus y4eOHOro Marepuajga B IPOrpaMMe II0
OMONOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAUEHHUS 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTSAX JKUBOW NPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIIEYIOIIME COAEpKaTeabHble TUHUU: «buosorus kak Hayka. MeTobl
HAay4yHOIo No3HaHus», «KieTka kak Oumosiormueckas cucrema», «OpraHu3zM Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OpPraHUYECKOro MHUpPay,
«IBOTIONHMS KUBOU MIPUPOIBD», « IKOCUCTEMBI U IPUCYIIIAE UM 3aKOHOMEPHOCTU.

Henp u3ydyenus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAILHOU
OpraHu3alMy >KUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHH
WCIIOIB30BaTh ATW 3HAHUS JUISI TPAMOTHBIX JEWCTBUU B OTHOILICHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CJICAYIOIINX 3a/1a4:

OCBOCHHE OOYYarONIUMHUCS CHUCTEMbl 3HAHUU O OMOJOTUYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiiax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHsI OpraHW3aIluH, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBanue y oOyd4aromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B Tpollecce aHadu3a JaHHBIX O MyTSAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, WJACH U TOAXOJOB K HM3YUYCHHUIO >XUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHu3allvu;

CTAQHOBJICHHE Yy OOydJarIuxcs oOmed KyabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa >KMBOW MPHUPOJBI HA OCHOBAHWM 3HAHUM UM OIBITA, MOJYYEHHBIX IIpHU
U3Y4YeHUU OHOJIOTHH;

dbopmupoBaHue y oOyyaromuXcs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIBHOCTH 4YeJOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM KHUBOU
IIPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOCHUS STHUCCKUX
HOPM TIPH TIPOBEJICHUH OMOJIOTMICCKUX HCCIICIOBAHMIMA;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TIOBBIIICHUS YpPOBHS
AKOJIOTHYECKOH KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IpUMEHCHHE TPHOOPETEHHBIX 3HAHUM U YMEHUM B IMIOBCETHEBHOM JKU3HU IS
OLICHKU IOCIIEICTBUN CBOEU AEATEIIbHOCTU MO OTHOLICHUIO K OKPYKAIOLIEH Cpee,
COOCTBEHHOMY 37I0pPOBBIO, OOOCHOBaHHE W COONIOICHHE Mep NPOPUIAKTUKH
3a00JI€BaHH.

B cucreme cpemnero o6miero oOpaszoBanust «buomorusi», uzydaemas Ha
0a30BOM ypOBHE, SBIISCTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSAIIAM B
COCTaB MpeAMETHOM 00JacTH «ECTeCTBEeHHO-HAYYHBIE TTPEIMETHI.



JInst u3yuenus OMoJoTuM Ha 0A30BOM YPOBHE CpeJIHEr0 0011ero o0pa3oBaHus
otBoauTCcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 yac B HezielI0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueil, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouosiorun B (OpPMUPOBAHMU COBPEMEHHOM HAy4YHOM KapTHHBI MHUpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, ONTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptperst: Y. {apBun, I'. Menaens, H. K. Konbnos, . Yorcon u ®@. Kpuk.

Tabmuiel 1 cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

[Ipaktuueckass paboraNe 1. «Vcmonb3oBaHue pa3IUYHBIX METOJOB IpU
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U X OPTraHU3AIUS.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbI, OpPraHU3MEHHBIN, MOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOIICHOTHYCCKHI ), OMOChEpHBI.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mmojenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKUE JJIEMEHTBHI: MaKpPO3JEMEHTHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHbIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3amennMble 1 3aMEHMMbIE AMUHOKHUCIOTBI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonorunueckue
byHKITMN OEIKOB.



®epmeHThl — Ouosiormdyeckue katanusatopel. CTpoeHue (epmenTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneurupuyHoctb. KodepmenTsl. BuraMuHbL.
OTnuuust pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJMcaxapuibl (Kpaxmayi, TJIUKOTIeH,
1eoI03a). buonorndeckue GyHKIUUA YTII€BOJOB.

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB U JIMMHU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JHK u PHK. Hyxneotuasl — MoHOMEpHI
HyKkJIeruHOBbIX KUCIOT. Ctpoenne u pynkiuu JHK. Ctpoenue n gynkinuun PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

HuTtonorust — Hayka o kietke. Kinetounas teopus — mpuMep B3auMOJIEHCTBHS
uaei u pakToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUs KIETKH.

Knerka kak menoctHass >kuBasi cuctema. OOmMe NpPU3HAKU —KIIETOK:
3aMKHYyTasi HapykHass memOpana, moinekyibsl JIHK kak renernueckumii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl MpoKapuoTHdyeckoil kineTku. Knerounas crenka Oakrepuit. CtpoeHue
ADYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTIWYUSL PACTUTEIBHOM, >KMBOTHOW U
IpUOHOMN KIIETKH.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmaruyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kietkw: JIIC, ammapar ['ombmxwu,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHJAPWH, IUIACTHBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTun. Buael mractua. HememOpaHHBIC
OpraHOUJIbl KJIETKW: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTaHOUIOB KJIETKU. BKiItoueHus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEHIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBanu, M. llnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Juarpammbel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHne MOJIEKyJbl BOJIb», «brocunTe3 0enkay, «CTpoeHHE MOJIEKYJIbI OenKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne moiaekybl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIETKWY,
«CTpoeHHEe pacTUTENBHON KIETKN», «CTpoeHUE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue siipa KIEeTKNY, «YTIEBOABD, «JIUIUABI».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpPYJOBaHUE JMJi1 MPOBEICHHUS
HaOJIOJICHUM, HW3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/M3ydyeHue KaTaIMTHUYECKONW aAKTHUBHOCTH
¢dbepMeHTOB (Ha MpUMEpe aMIJIa3bl WIIM KaTajlasbl)y.

JlaGopatopHast pabora Ne 2. «J3ydyenuwe cTpoeHMs] KIETOK pacTeHUH,
KUBOTHBIX M OaKTEepUi IMOJ; MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernapaTtax U HUx
OMHCAHUEY.

Tema 4. /KusHenesiTeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WK MeTa0oInu3M. ACCUMUWIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMIISIIIUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIIECTB U NMPEBPAIICHUHN SHEPTUU B KIIETKE.

®orocunte3. CpetoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
doTocunTe3a. IhPeKTUBHOCT POTOCHHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpPYIOInue OakTepru. 3HaUeHUE XeMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTke. PaciuernsieHue BemecTB, BBIACICHHUE H
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecKOro oOMeHa.
['mukonus. bpoxkenue m ero Buabl. KUCIOpOAHOE OKHCIECHHE, WIM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManuu B KiIeTKe. ['€HETHMYECKMH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pumbocom B
OouocuHTese Oenka.

Heknerounsie ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTM CTPOEHUS U JKMU3HEHHOIO LHKJIa BHPYCOB.
bakrepuodaru. bone3nn pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.



O6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanuu:

IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumupsses.

Tabmunpl u cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunres», «Ctpoenue JTHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHay, «CuHTe3 Oenkay, «['eHeTuuecKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbId nukia Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne JIHK u Tpanckpumnumsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M MHAMBHAYAIbLHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBIW LUK KieTku. MHTepdaza u MuTO3.
[Ipormecchl, mpotekaronue B uHTepdasze. Perukaruss — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHbIA W TAIUIOWIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOTMUECKHME OCHOBBI Pa3MHOXEHHUST U  MHIAWBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOIOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@®opMbI pa3MHOKEHHS OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXKEHMS: JICJICHUE HAJBOE, II0YKOBAaHMWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHUE. VMIcKycCTBEeHHOE KIIOHMPOBAaHHE
OpPraHu3MOB, €r0 3Ha4€HUE JUIS CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €70 OTINYUS OT OECTOIOTO.

Meito3. Cragum Mmeiio3a. IIpoiiecchl, mpoucxoasiiyMe Ha CTaaAusSX Meio3sa.
[ToBenenne xpomocom B menosze. KpoccuHroep. buonornyeckuii CMbICT U
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKH M AMYHUKUA. OOpa3oBaHHE U PA3BUTHE IOJOBBIX
KIIETOK — TaMmeT (CrnepMaro30u[, SHIEKIIeTKa) — CIEePMaTOreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOCHMS SULEKIETOK H crepMaTo3ousioB. OII0I0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisauus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TpsIMOE, HEmpsAMoe (JIu4uHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BBI3BIBATH BPOKIEHHBIE
YPOJICTBA.

Poct u pasButue pacteHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DPOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue wietku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounslii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meiosz», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIMIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHUKPOCKOTI, MHKpPOIpENapaThl «CriepMaTo30U/1bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MiekonuTaromero», «KapuokuHes B KieTKax
KOpeIlKa JyKa», MarHuTHas MoOJeib-almuiukanus «JleaeHue KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaGoparopHass pabora No 3. «HaGmromenwe mMuTo3a B KIETKAaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M H3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun reHeTuku. Micropust pazButus reHeTUKU. Ponb nurosorun
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKiajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HbIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (THOPHUIONIOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHaeneMm.
MonorubpuaHoe CKpeuuBaHue. 3akoH eauHooOpaszus THOPUAOB TEPBOTO
nokoneHus. llpaBuino goMuHUpOBaHUA. 3aKOH paCLICIJICHUS IPU3HAKOB.
I'unioresa yucroTel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmsupyroniee ckpemmBanue. Mcnoib30BaHne aHAIM3UPYIOLIETO CKPEIIBAHUS
JUTs1 OTIpEeIeSIeHHs] TeHOTUIIa 0COOU.

CuemienHoe HacnenoBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLEIUICHHOMY HAacCJIeIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B Pe3yJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | eHeTUUeCKHUE KapThl.



I'enetnka mosia. XpoMOCOMHOE OmNpeAeneHrue mosua. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLEIJIEHHBIX C MOJIOM.

N3menunBoCTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBEHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  U3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapuamoHHsIi psij ¥ BapualmoHHas KpuBasi.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TeHOTHUIIWYECKas, HW3MEHUYMBOCTh. KomOmHaTHBHas
U3MEHYMBOCTh. Melo3 W TOJIOBOM mpolecc — OCHOBA KOMOMHATUBHOM
U3MEHYMBOCTU. MyTallMoHHAast u3MeHYUBOCTh. Kiaccudukanust MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PS0B B HACIAEACTBEHHOU n3MenunBocty H. 1. BaBuiosa.

BhesnepHnast HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl T€HETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE THYECKUH. CoBpemMeHHOE OmpeesIeHUE TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM UHCJIE C MOMOIIbIO
[M[IP-ananu3a. HacnenctBeHHble 3a0o0eBaHUsl 4YeJlOBEKa: T'eHHbIE OOJE3HHU,
0OJIE3HU C HACJEACTBEHHOW MPEeIpacroiioKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue M TreHepaTuBHble MyTaluu. CTBOJNOBBIE KIETKH. [IpuHUHIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPMIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEAMIIMHCKOM
TCeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeTTOBEKA.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBunos.

Tabmumer  u cxeMbl:  «MOHOTHOPHJIHOE  CKpelIMBaHHE U €T0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCIICIUICHUS M €ro IUTOTeHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTBI  TraMmeT», «J/urubpumHoe  CKpenImBaHHEY,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBaHUSAY, «Meiio3y,
«B3auMoIeCcTBUE AJUICIBHBIX TE€HOB», «l'€HeTnueckue KapThl pPaCTECHUH,
KUBOTHBIX U Ye€JOBeKa», «l'eHeThka moJjia», «3aKOHOMEPHOCTH HAaCIIeI0BaHMUS,
CLUEIUIEHHOTO C mNoJIoM», «KapuoTumbel 4YenoBeka W KUBOTHBIX», «Buabl
U3MEHYHUBOCTHY», «MonudukannonHas uW3MeHUYHBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBuy», «MyTarmoHHAsI N3MEHUYHUBOCTHY.

O6opynoBanue: MoaenU-aNMIUIMKamu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozoduna» (HOpMa, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHON.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKPEIIUBAaHUS Y IPO30( Il HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKaIMOHHONW W3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psiia U BAPUALIMOHHON KPUBOI.

Jlaboparopnas pabotra No 7. « AHaiM3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MHUKpOTIpenapaTax.

[Ipaktuueckass pabora No 2. «CocTaBieHHMEe W aHaJIU3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIMU U JOMECTUKAIUS.
Yuyenne H. WM. BaBuioBa 0 MEHTpaxX MOPOUCXOKACHUS UM MHOr00Opasus
KyJIbTYPHBIX pacTeHuil. LIeHTpbl MpOUCXOkKIEHUS TOMAITHUX KUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBIM ¥ MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUN W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HMHOpuAMHT. Ywucras nuHus. CKpelUBaHHE YWCTHIX JTHUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VCKyCCTBEHHBIH MyTareHe3 W
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH PpACTEHUU, >KUBOTHBIX H
MUKpPOOPTaHU3MOB.

buorexHonorus Kak OTpacib MNPOU3BOACTBA. ['€HHAas MHYKEHEpHUs. OTarbl
co3nanus pexkomOuHanTHoW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nHxeHepus. Kinertounbele KyJibTypbl. MUKPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKOIPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTHdeckue  mpodbimembl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBanoB.

Tabmutet u cxembl: kKapta «lIeHTpBI MPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuil», «I[lopoabl TOMallHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacteHuity, «OtnanéHaas ruopuansanusy, «Padotel akagemuka M. @. MBanosay,
«llonmummonaus», «OOBEeKTh OuUOTEXHOJNOTUWY», «KileTouHble KyabTYypbl U
KJIOHMpOBaHUe», «KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU TUIO0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PadoThI:

OKCKypcusa«OCHOBHBIE METOAbl M JOCTHIKEHUS CEJEKIHH PACTCHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBI  YYaCTOK, B TEIUIMYHOE XO3AWUCTBO, J1AOOPATOPUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT U,

[IpeanochikKu BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOPUHU. OBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouoyioruu. BrusHue 3BONIONMOHHON TEOPUM HAa PAa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa HBoNONUM. [lajeoHTONOrMYecKue: MOCIEAO0BATEIBHOCTD
MOSIBJICHUST BUJOB B TMaJ€OHTOJIOTHYECKONU JICTOMUCH, TEPEeXOaHbIe (HOPMEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpUOIOTHYECKUE: CXOJICTBA M Pa3jIU4Ms 3IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pyIUMEHTapHbIC OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKUX MyTeH Yy BCEX
OpraHu3MOB.

OpomtounonHass teopust Y. [apBuna. I[Ipeamnocbuiku BO3HUKHOBEHHS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TPU OTPAHUYEHHOCTU PECYypCOB, HEOIpeAesi€HHAas N3MEHUYUBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus sBosironnu (CTI) u e€ oCHOBHBIE MOJIOKEHUS.

MuxkposaBosorus. [lomymsiius kak eAuHUIA BUA U DBOJIOLUU.

JIBkymue cuibl ((paKTOphl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATHMBHAs W3MEHYMBOCTH. [lOMyssiiuoHHBIE BOJHBI M JpEid
reHoB. M30s1ust U1 MUrpanusi.

EctectBennsiii oTOOp — HampaBisomuii  (axtop sBomroruu. DopMmel
€CTECTBEHHOTO 0TOOpA.

[TprcniocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT ABOMIONUHU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOopGh03bl M HAHOATATITAIIH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONUM:  (pryieTHYecKas, IUBEpreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxkaeHue OoT HecleuHalIu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crieruanu3anys. AJanTuBHAS paararius.

JdeMoHcTpanum:



Iloptpersr: K. JInnnen, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckui, K.
M. Bbap, . I'ekkensb, . Mroep, A. H. Ceepuios.
Tabmuuel 1 cxeMbl: «Pa3BUTHE OpraHUYECKOr0 MUpa Ha 3emiie», «3apoabllin

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cymecTtBoBanue», «EctecTBeHHBIN 0TOOpP», «MHOroo0pasue COpTOB pacTEHHID,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomysamumy, «MyTannoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Waunoamantanun», «OOImIas gereHepausy,
«/IBmkyme cuibl sBomonuny, «Kapra-cxema wMapuipyra nyrtemectBus U.
HapBuHa», «bopbba 3a cymectBoBaHue», «lIprUcOCOOIEHHOCTH OPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUEe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Koyuiekiusa «[lpuMepsl 3alIMTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPaBJICHHUS SBOJIOIUNY», 00BEMHAST MOJIEIb
«CTpoeHHE TOJTOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJeKus «@DOpMBI COXPAHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHuil», wMoaenb anmukanusa «llepekpéct
XpOMOCOM», BiaxHble TmpenapaTtel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporipenapaT «JIpozodwmmray (Hopma, myTanuu (GOpMbI KPbUIBEB U
OKpacKH TeJa).

JlaGopaTopHble M MpaKTH4YeCKUE PAdOThI:

JlaGoparopnast pab6ora Ne 1. «CpaBHeHHE BHIIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGopatopHas pa6ora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHU HA 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOoKIEHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abWoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPTAHMYECKHX.
DOKCIEPUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3BoMoMU. HauanbHble 3Tamnsl
ouonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HUKHOBECHHE MPOTOKJIETKHU. [lepBple KIETKM M KX 3BOJIOLMSL.
®opMUPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm U nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas Hpbl. [laneosoiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUMCKUN, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NaJICOreHOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.



XapakTepucTUKa KIMMAaTa U TeOJIOTMYECKUX MpoueccoB. OCHOBHBIE HTallbl
ABOJIONMKM PACTUTEIBHOTO M KUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUU U
KUBOTHBIX. [l0siBIIEHNE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHe dBOJMOIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbl OPraHU3MOB.

OBOJIIOIMS YeNIOBEKa. AHTPOIIOJIOTUs KaKk Hayka. Pa3Butre npencraBieHui o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydyeHus aHTpororeHeza. (Cxoactsa u
pa3yinuus 4eJ0BEKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymume  cuwibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencreennas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIIecCTBeHHbI 00pa3 >KU3HH,
U3TOTOBJICHUE OPYAUI TPY1a, MBIIICHUE, PEYb.

OCHOBHBIE CTaIH U BETBU SBOJIOLMHU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbii, Yenosek npamoxomdamui, YenoBek HeanaepTranbCKul, YemoBek
pasyMHbIii. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeueckue pacbl. OcHOBHbIE  OOJbIIME  pachl:  €BPOMNEOUHAs
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJEHHOCTH  TpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUS. EAMHCTBO 4enoOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabnmuupl U cxembl: «BosnukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kieTtka», «COBpeMEHHas CHCTEMa OpPraHUYECKOrO0 MHPA»,
«CpaBHEHUE AHATOMUYECKUX YEPT CTPOCHUS YeNIOBEKAa W UEJIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue nmoany», «pesHue mronn», «llepBbie
COBpPEMEHHBIE JIIOAN», «HenoBeuecKkue pacei».

O6GopynoBanue:  Mymspku — «lIpoucxoxnenne  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJIECTIKU WIH
M300pKEHUS KaMEHHBIX OpYAHH TEepBOOBITHOIO 4YeloBeKa (KaMHHU-YOMIEPHI,
pyomma, ckpebia), TeoXpoHOJOTrHYecKas TaOnuma, KOJUICKIusa «DopMbl
COXPaHHOCTHU UCKOIAEMBbIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

[IpakTtuueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIHSIX).



OKcKkypeus «IBONIOLUS OPraHUYECKOro mMupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbII I KpaeBeIUeCKUil My3eil).

Tema 3. Opranusmsl U OKpYy>Kamolas cpeaa.

DKoJorus Kak HayKa. 3aJaud U pa3aeibl SKOJOruu. MeTobl HKOJIOTrMUECKUX
UCCIIEOBAHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3YILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue (¢akrtopel. Krnaccudukanus sKoJoruyeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOTeHHble. JlefCTBHE 3KOJIOTMYECKUX
(akTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAXKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MOB K  JEWCTBUIO  aOMOTUYECKUX  (HAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepanus,
MyTyaau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHue OMOTUYECKHX B3aUMOJEHUCTBUN JUIsl CYIECTBOBAHUS
OpraHU3MOB B MMPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJyisiiuu. (OCHOBHbIE IOKa3aTeln
NOMYJIALIMU: YHCICHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J{lnHaMuKka YuCICHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

[Toptpersi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabnmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3mMoBy», «®oronepuoauzm», «llonmymanum», «3aKOHOMEPHOCTH poCTa
YUCIICHHOCTHU NOMYJISuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlabopatopnas padota Ne 3. «Mopdonoruiueckue 0COOEHHOCTH PACTCHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPECHKOB
KOJIeyCcay.

[Ipaktrueckas padora Ne 2. «[loacu€T mMIOTHOCTH NOMYJSALUUN pa3HbIX BUAOB
PaCTEHUI.

Tema 4. Coob1iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuieBasi). Bunbl-momuHantel. CBs3M B
ouoreHose.

Dkonornyeckre cucteMbl (dkocucTembl). llonstue 00 »dKkocucrteMe W
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: IMPOAYLEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBopoT BEIIeCTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpopuueckue (MUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMieBble 1Enu U  CEeTH.
OcHOBHBIE TMOKa3aTeldu HKOCUCTEMBI: OMoOMacca, NPOAYKIHA. OKOJIOTHYECKHE
NUpamMubl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpPETyJIsius, pa3Butue. CyKieccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMA XBOMHOTO
WM IIAPOKOJIMCTBEHHOIO JIEca.

AHTpOIIOreHHbIE ~ DKOCUCTEMBI.  ATpO3KOCHUCTEMBI.  YPOO3IKOCHCTEMBI.
buonoruyeckoe 1 X035MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTtop ycTounBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, cocTaB U CTPyKTypa
ouochepnl. KuBoe BemectBo u ero Qgynkuuu. OcobeHHOcTH OHOcPepsl Kak
I00ambHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOT€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
a3zota). 30HaNbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpONOreHHbIE U3MEHEeHUs B Ouocdepe.
['nmobanbHbIE 2KOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6ropa3zHooOpasusi Kak OCHOBa ycToWunBocTU OGuocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBI€HUsI MPUPOAHBIMU pPECypcaMUd W HUX UCHOJIb30BaHUE. JlOoCTHXKEHUS
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencau, B. H. Cykaués, B. U. BepHanackuid.

Tabmunpl u cxemsbl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTYypay,
«IIpuponubie coobmiectBay, «llenmn nutanusy, «IKoJOTHYECKas MTUPAMHUIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIEcay, « IKOCUCTEMA
XBOWHOTrO  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHsbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA nOpupody», «BaxneWmme HUCTOYHUKHU
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHeMIlas COCTaBIIAOLIAS
ouochepr», «PakTopsl Aerpaganuu mousy, «llapHukoBsiii d3¢dexTy», «DakTopsl
pPaANOAaKTHUBHOTO 3arps3HeHust Oumocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenne xu3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopot azota B mpupoae».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJeKiuu «buorenosy», «Bpeaurenn BaxxHEHIIINX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOdapuu ¢ KOJUIEKIUU pACTEHUU U
KUBOTHBIX, MPUHAJICKAIINE K PA3HbIM 3KOJOTMYECKUM TpYyIlaM OJHOTO BHJA,



Kpacnas knura Poccuiickoit ®epepannu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
PaCTEHHUH U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBnuBalTCd TpeOOBaHUS K pe3ylbTaTam
OCBOCHHUSI  OOydYalolIUMHCS MpOorpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHUSI mpeamera «buosiorus»
BBIZICJICHBI CJIEAYIOIIUE COCTABIISIONINE: OCO3HAHUE OOYYaIOIUMHUCS POCCUMCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHUIO, HaJuyue MOTHBAMM K OOy4YeHUIO  OHOJIOTHH,
IIeJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKHX TPAJMUIMN Pa3BUTHS OHOIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS INMpeameTra «buosiorus» ITOCTUTaroTCs B
€IUHCTBE YYEOHOM W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHITHIMHA B OOINECTBE MpaBHJIAMH W HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIiecCaM CaMOIIO3HAHUS, CAMOBOCTIMTaHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TpyJa U CTapuieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHMsI, OEpPEKHOr0 OTHOIICHUS K KYJIbTYPHOMY HACICIUIO H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanyu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC Ppe3yJbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomorusy»
JTOJDKHBI OTPa’kaTh TOTOBHOCTH M CITOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IIO3UIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMbITA AEATEIBHOCTH B IMPOIIECCE peaan3alid OCHOBHBIX HAIlPAaBICHUHN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1)rpaskaIaHCKOro BOCIIMTAHUA:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, yBaKEHUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COILMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COEPIKAHUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU €ATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM rPa)KIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOK PoawHy, CBOM S3BIK U KYJIBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACHEAUIO U MAMSTHUKAM IPHUPOIBI,
NOCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOT'O 00IIEeCTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy:KeHHMIO W 3ammre OTteuectsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTENSIM, CO3IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUN;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&XKEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

S5) ¢usuyeckoro BocnuTaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS H
IMOLHMOHAJIBHOIO 0JIarONoJIyYms:

NOHUMAHUE U peanu3alus 3J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HWHIAMBUIYAIbHOIO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIMX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUSI BPEIHBIX NMPUBBIUCK (yMOTpeOiIeHus
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHMBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIILHO
BBIIIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaM MpoPpecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Pean30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUM  JJIs
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peLICHUS;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIb30BaHNEM  (COONIOJICHHE  MpaBWJ  [OBEJICHHS B  IPHUPOJE,
HAalpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTUBHOE HENPUATUE JEUCTBUH, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHOU Cpeie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHAUMACMBIX JCHCTBUIN U TIPEIOTBPAIIATD UX;

HaJMYHUe PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIbITa JeSATETHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yMCHUS
PYKOBOJICTBOBAaThCSI UMH B TI03HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTUYECKOHN NEATCILHOCTH YKOJIOTHICCKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOEr0 MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOW M YHUTATEIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWOJOTMM KaK HayKH, OCO3HaHUS e€ poju B
(GOpMHUpPOBAaHUN PAIMOHAIIBHOTO HAYyYHOTO MBIIUICHHS, CO3JIaHUU IICJIOCTHOTO
NpEeJICTaBlIcHUsT 00 OKPY)KAIOIIEeM MHPE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieueHusi HOBOTO YPOBHS pPa3BUTUS MEIAUIMHBI, CO3/JaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYUBOMY  DPAa3BUTHIO,  PAIMOHAIBLHOMY
MCIIOJIb30BAHUIO TMPUPOTHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHWHU OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIIICHUSI OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOydYarommuxcs, GopMHpYyeMOi
MIPY U3y4YECHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUCHHS HAa OCHOBE HAyYHBIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTYYEeHHS IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOU MESTEIHHOCTH, TOTOBHOCTH OCYIIECCTBIISATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOEHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble i1 (POPMUPOBAHUS MHUPOBO33PEHUS OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJIOCTHOCTh HAYYHOW KApTUHBI MHUpa M CHeUUPUKY METOAO0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, SHEPIHsl, SBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UcclieloBaHue,  HAONMIOJeHUuEe,  HU3MEpPeHHe,  OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeHcTBUA (MO3HABaTelbHbIE, KOMMYHHKATHUBHBIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0yYaroumxcs, CIHOCOOHOCTh
oOyuaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWUSA W  yHHBEpPCAJIbHBIC ydeOHBIC JCHCTBHS B
MIO3HABATEILHON U COIMAILHOMN TTPaKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPakKaTh:

OBjaanenne YHUBEpPCATbHBIMH YueOHbIMH NMO3HABATEIbLHBIMHU
AeCTBUAMM:

1)0a30Bble JOru4ecKue aeicTBusi:

CaMOCTOSITEIbHO  (OPMYJNIMPOBAaTh W aKTyaJIU3UpPOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIB30BaTh TMPU OCBOCHUM 3HAHUW TPUEMBI JIOTHYECKOTO MBINIICHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilaccupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIE NMPU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMH ITOHATHSIMH);

OTIpENeNATh IIeN JACATEILHOCTH, 3ajaBas TmapamMeTpbl W KPUTEPUU HX
JTOCTHXKCHUS, COOTHOCHTD PE3YJIbTAThI ICITEIBHOCTH C TTOCTABICHHBIMH LIEIISIMHU;

WCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl 0OBSICHEHUS (PAKTOB U SBICHUU
YKABOU IPUPOBI;

CTPOHUTH JIOTHUECKHE PACCYyXJICHHS (MHIAYKTHBHBIC, JEIYKTHBHBIC, IO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SIBIICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/ICIIbHBIC cpeacTBa TUIS IpEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHHA B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKkKe  MPOTUBOPEYMH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEILHOCTD, OIICHUBATh COOTBETCTBUEC PE3YIIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUH JACSITCIBHOCTH;

KOOPJIWHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX PeajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2)0a30BblIe HcCIeA0BaTEIbCKUE IeHCTBUS:

BJIQJICTh HABBIKAMHU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MIPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH II0 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, NPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YY€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TCPMHUHOJOTHEH,
KJTIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh H (OpMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTENBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThI IS JlI0Ka3aTeIbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CUTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B IPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJCH, MpEJiaraTb OPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHbBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMAIHH (TEKCTE Y4eOHOTO
MoCcOOMs, HAYYHO-TIOMYJIIPHOW JUTEpaType, OUOJOTHUECKHX CIIOBApSX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



nH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

dbopMynUpOBaTh 3ampPOChl U MPUMEHSTh PA3JIUYHBIE METOJIbI MPHU MOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMIOJHEHUS! y4EOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaNbHYIO  (OpMY  MPENCTABICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH
" 1ipyroe);

UCIIOJI30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpPEJACTBA IMpu paboTe ¢
Oouosiorndueckor mHGOpMALME: TNPUMEHATh XUMHUYECKHEe, (U3NYECKUE U
MaTeMaTHYeCKHUe 3HAKH W CHUMBOJIBI, (HOpPMYJIbI, abOpeBUATYpy, HOMEHKIATYpY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMUYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACTO3HABaHUS U 3alUThl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHne yHUBePCATbHBIMA KOMMYHUKATHBHBIMHU 1eHCTBUAMM:

1)o0menme:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA APYTHX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMUKTHBIX CHUTYAaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOaMH OOIIEHUS U B3aWMOJICHCTBUS, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOM popme HopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2)coBMeCTHAA AeSITeJIbHOCTD:

MOHUMATh W HCIIONH30BaTh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJBI COBMECTHBIX MEUCTBUNA C Y4ETOM OOIIUX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJUIEKTHUBA;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJUHUPOBATh JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensaTh poid ¢ YYETOM MHEHHUHW YYaCTHHUKOB, OOCYXZaThb pe3ylIbTaThl
COBMECTHOU paboThI;

OLICHUBATh KauyeCTBO CBOErO BKJAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
oO1IuMi pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHWBAaTh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEAEHHUE B Pa3IUYHBIX
CUTYAIUsX, IPOSIBIISITh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHHUBEPCAJIbHBIMU PEryJATUBHBIMY 1€ HCTBUAMU:

1)camoopranuszanms:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YYEOHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIISATh IMO3HABATEJbHYIO NI€SITEIBbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYalLlUsM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON DSPYIAUIIHH B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  IO3HABATEIBHOW  PEPIIEKCHU  KaK  OCO3HAHHS
COBEpIIAEMbIX JEHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKUA CHUTYalldd, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIDKCHUIO;



IIPUHAMATh MOTHBBI M AapryMEHTBl JPYTUX IIPU aHaIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

3)npuHsaTHE ce0S U APYIUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAINW3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamera «buosorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBHUM MO OCBOCHUIO, HHTEPIIPETALIMU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3JIMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HCHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yIbTaThl MPEACTABICHBI IO TOJIaM O0yUCHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJM OUOJIOTHH B CUCTEME HAyYHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpa M HAay4HOIO MHMPOBO33PEHHUS, O BKJIAJE POCCUNCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PELICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMUHOB U TOHSTHMA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (OOMEH BeIIeCTB M MpeBpalleHUe
SHEPryu), TOMEOCTa3 (CaMOPETyJIslMs), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKHE TeOopuH (KJIETOYHasi, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouomorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOIeHNE U
OMMCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMXKEHHUE  TUIMOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE TMOIYyYEHHBIX



PE3YJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMEHHUE
JIeaTh BBIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT H
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIECCOB: OOMEHA BEIECTB W MPEBpAIICHHS SHEPTUU B KIETKEe, (OTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTUYecKOro oOMEeHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIUTOJIOTBOPCHHMS, PAa3MHOKCHHS, WHAWNBUAYAJLHOTO pPa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMECHHE TPUMEHSThH IMOJTYYCHHBIC 3HAHUSA I OOBSCHEHUS OMOJOTHYECKUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUICCKUX PEHICHUH B MOBCEIHEBHOM
KU3HU C [eJblo o0ecredyeHrss OE30MacHOCTH CBOErO 370POBBS M 30POBBS
OKPYXKAIOIIUX JTFOCH, COOI0OIEHNS HOPM IPAaMOTHOTO ITOBEJICHUS B OKPY KAFOIICH
NPUPOJHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIOJIb30BaHUSA JTOCTHIKCHUHN
COBPEMEHHOM owosoruu u OMOTEXHOJOTUH NI PalMOHAIBHOTO
IPHUPOJIOTIOIH30BAHUS;

YMCHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CICIICHHOE HACICIOBAaHUE, COCTABIISATH CXEMBI
MOHOTHOPHTHOTO CKpCUIUBAaHMS JUISI TPEJICKa3aHUs HaCJICIOBaHUs MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpaTOPHbIE U TPAKTHYECKHE PaldOThl, COOMIOAATH
npaBuia mpu pabore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBaTh M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEp’KaHMsI, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIU, HAyYHO-TIOMY IS pHbIC
MaTepHalbl), ITUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHUCHMEHHBIE W YCTHBIE COOOIIECHUS,
00001m1ass OMOOrHYecKyr0 HHPOPMAIIUIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATHUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
K1acce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHH B CHCTEME HAYYHOTO
3HaHMSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPAa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATLHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALUSI, TeHOPOH, FBOIIOLHUS, ABMKYIINE CUIBI ((DaKTOpPBI) SBOJIOINUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHTHI, IIeMH  MUTAHUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMEHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (PBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrtsa K. M. baspa, depenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEICIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIaJI€Th METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTUU: HAOTIOCHUE H
OIMCAHKME JKUBBIX CHCTEM, MPOIECCOB W SIBICHHM, OpPraHu3alis M TMPOBEIACHUE
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJIBM)KCHHE  THIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXKIY HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIBTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUH M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC TPH3HAKK CTPOCHHS OHOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMYJSALNHWA, MPOIYICHTOB, KOHCYMECHTOB, PEIYICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IPOIIECCOB: HACJECICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsI, MPUCIIOCOOICHHOCTH
OpPraHU3MOB, JICHCTBHS JKOJOTHYECKHUX (PAKTOpPOB Ha OpraHU3MBI, IEepeHOca
BEIIECTB M IOTOKAa HHEPTrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHBbIE 3HAHUS IJS OOBSICHEHHS] OMOJOTHUYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EJIpI0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 370POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHNSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, TMOHMMAaHUE HEOOXOJUMOCTH HCIOJIb30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUU TSl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCa BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIETH TUTaHUA);

YMEHHE BBITIOJNHATH JA0OpaTOPHBIE U MPAKTUYECKHE pPadOThI, COOIIOAATH
mpaBmiIa nmpu paboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 000PYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP’KaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAINK, HAYIHO-TIOMYISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMONOTrMYECKYt0 UH(POPMAIIMIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeoB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | Ilpaktuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOJIOTHA faK Hayka 05 https://m.edso0.ru/7f41c292
bubmmoreka [{OK
2 K 1
HBBIC CHCTEMBL I HX OpTarusatis https://m.edso0.ru/7f41c292
. bubnuorexa [JOK
3 X 8 1 1
MMHYECKHUI COCTaB U CTPOCHUE KIETKH httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 IKH3HENeATETLHOCTE KITKH 6 https://m.edso00.ru/7f41c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
Cenexuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 3 1
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bubnuoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edso00.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34 3 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

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DOBOIONMOHHAS OUOJIOTHS 9 1 bubmorera [JOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 1 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1 1
PTAHHSMEL 1 OKpyNatomas cpeia https://m.edsoo.ru/7f41cc74
4 Coo0mrecTBa 1 SKOJIOTHIECKAE CHCTEMBI 9 1 bubmorera [JOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 2.5



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYeckue
padoTsI

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypcbl

buosorus B cucreme Hayk

bu6mmoreka [IOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e632a

MeTo 1Bl TTO3HAHUS KUBOU
npuposl. [IpakTuaeckas
pabota Ne 1
«Hcmonp3oBanme
pPa3IUYHBIX METOJOB TPH
M3y4YEHUN OMOJIOTHYECKHUX
00BEKTOBY

0.5

bu6moreka [IOK https://m.edso00.ru/863e6122

Brnomornueckue cucTeMsl,
MPOIIECCHI U UX U3YyUEHHUE

bu6mmoreka [IOK https://m.edsoo.ru/863e6564

XUMHWYECKHUH COCTaB
KJIeTKu. Boga u
MHHEPAJIbHBIE COJTU

bu6mmoreka LIOK https://m.edsoo.ru/863e674e

benku. CoctaB u cTpoeHue
0enKoB

bubnuoteka I{OK https://m.edsoo.ru/863e6b72

depMeHTh —
OMOJOTHYECKHe
KaTaJIn3aTOPHl.
JIaGopatopHas pabora Ne 1
«M3yuenune
KaTaJIUTUYECKOM

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
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

aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIIa3bl WU
KaTtaja3bl)»

Yrnesoasl. JInnouasl

bu6mmoreka LIOK https://m.eds00.ru/863e6870

HyxknenHoBbIE KHCITOTBI.
ATO

bu6mmoreka LIOK https://m.edsoo.ru/863e6d5c¢

Hctopus u metosl
W3Yy4YEHUS KIIETKH.
Kiterounas teopust

bubnuoteka [{OK https://m.edsoo.ru/863e6e88

10

Knetka kak 1esoctHas
JKHUBasg CUCTEMA

11

Crpoenue
SYKAPUOTHYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«3yuenue cTpoeHus
KJIETOK PacTEHHUI,
YKUBOTHBIX, TPUOOB 1
OakTepuil o
MHUKPOCKOTIOM Ha FTOTOBBIX
MUKpOTpenaparax u ux
OTIMICAHUE»

0.5

bu6moreka [IOK
https://m.edsoo.ru/863e6ff0https://m.edsoo.ru/863e716¢c

12

OOMEH BeLIEeCTB WId
MeTaboIn3M

bubnuoteka [{OK https://m.edsoo.ru/863e766¢

13

dorocuaTEe3. XEMOCHUHTES

bubmuoteka [{OK https://m.edsoo.ru/863e7c98

14

DHepreTudeckuii o0OMeH

bubnuoreka [{OK https://m.edsoo.ru/863e7aae

15

JKU3HEHHBIN UK KJIETKHU.
Jenenue knetku. MuTos.
JlaGopatopHas pabota Ne 3

0.5

bubnuoteka I{OK https://m.edsoo.ru/863e7dc4



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

«Habmronenne MuTo3a B
KJIETKaX KOHYMKA KOpeIlKa
JIyKa Ha T'OTOBBIX
MUKpOTIpEIiapaTax»

Buocunres 0enka. Peakuusa

16 bubmuoreka LHOK https://m.edsoo.ru/863e796e
MaTpPUYHOTO CHHTE3a
T —0
17 PArCIALHA HOCHHTES bu6mmoreka [IOK https://m.edsoo.ru/863e796e
Oenka
Hexknerounsie popmbl
18 bu6mmoreka LIOK https://m.edso0.ru/863e7540
JKU3HU — BUPYCHI
19 @OopMBI Pa3MHOKEHUS bubnuoreka [JOK
OpraHU3MOB https://m.eds00.ru/863e81b6https://m.edsoo.ru/863e831e
20 Meiios bubnuoreka I{OK https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
O11010TBOpPEHKE.
Jla6 6orta Ne 4
21 abopatopras pabota 2 0.5 bu6mmoreka IIOK https://m.edso00.ru/863e81b6
«M3ydenne ctpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MHKpOIIpenapaTax»
14
22 FUMBHTYAIbHOC bubnuoteka I{OK https://m.edsoo.ru/863e8436
pa3BUTHE OPraHU3MOB
I'enernka — Hayka o
23 HACJIEICTBEHHOCTH U bu6mmoreka LIOK https://m.edsoo.ru/863e86f2
M3MEHYUBOCTH
3
24 AKOHOMEpHOCTH bubmuoteka I{OK https://m.eds00.ru/863e8878

HacJICAOBAaHU: ITPU3HAKOB.



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
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

Monorubpuanoe
CKpCIIUBAHHE

25

JurudpunHoe
CKpelIuBaHue. 3aKoH
HE3aBUCHMOTO
HaCJIeIOBaHUS IPU3HAKOB

bu6mmoreka LIOK https://m.edsoo.ru/863e89a4

26

CuenienHoe
Haclle/IOBaHUE MTPU3HAKOB.
JlabopaTtopnast padota Ne 5
«M3y4eHne pe3yapbTaToB
MOHOTHOPUIHOTO U
JTUTUOPUIHOTO
CKPEIIMBAHUS Y
JpO30(¢HITBI HA TOTOBBIX
MUKpOTpernapaTax»

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e8c60

27

I'eneTnka momna.
HacnenoBanue npu3Hakos,
CLEILUIEHHBIX C ITOJIOM

bu6mmoreka IIOK https://m.edso00.ru/863e8c60

28

N3MeHYnBOCTb.
Henacnencrsennas
W3MEHYUBOCTb.
JlaboparopHas pabota Ne
6. Uzyuenue
MOAU(PHUKAITTOHHOM
W3MEHUYUBOCTH,
IIOCTPOEHHE
BApUALIMOHHOTO psiaa U
BAPUALIMOHHON KPUBON»

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e8efe

29

HacneacTteenHas

0.5

bubnuoteka I{OK https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

WU3MEHUYUBOCTb.
JlaboparopHas pabota Ne
7. «AHanu3 MyTanui y
Np030(UITBI HA TOTOBBIX
MHUKpOITpernaparax»

30

T'eneTuka uenoBeka

bu6mmoreka LIOK https://m.edsoo.ru/863e8d78

31

PesepBHBIl ypOK.
O06o001enue o TeMe
«HacaencTBeHHOCTD U
H3MEHUYHBOCTD
OpPraHU3MOBY

32

Cenekuus Kak HayKa v
poIIecc

bu6mmoreka [IOK https://m.edsoo.ru/863e9214

33

MeToabI ¥ HOCTHKEHUS
CEJIEKIIMU PACTEHUM 1
JKUBOTHBIX

bu6mmoreka [IOK https://m.edsoo.ru/863e9214

34

buorexnonorusa xak
OTpacilb MPOU3BOICTBA

bu6mmoreka IIOK https://m.edso00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

34



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

11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
Nen/m | Tema ypoka KoutposbHhbie | IIpakTuueckue tupposhie
Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 bubnmorexa LHOK
https://m.edso0.ru/863ea20e
) WcTopus pa3BuTus npeacTaBieHuil 00 1 bubnnorexa [JOK
9BOJIIOLAA https://m.eds00.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus 1 https://m.edsoo.ru/863e9cle
[Tomymsius Kak 2JIeMEeHTapHasl eIMHUTA
4 BHIa U dBOJtonnU. JlabopaTopHas pabota Ne 1 05 bubmuorexa [JOK
1 «CpaBHEHUE BUIOB 110 https://m.edso0.ru/863e99c6
MOP(OJIOrHIECKOMY KPUTEPHUIOH»
5 JIBKyImue cuitbl (3JeMeHTapHbIe (PaKTOPHI) 1 bubnuoreka [JOK
SBOJIIOLUA https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TO0Op 1 €10 GOpPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BoIOIUY:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BHUI000pazoBanue. JlabopatopHas padora Ne 1 05 bubnnoreka [JOK
2 «Onucanue NpucnocodIeHHOCTH https://m.edsoo.ru/863e9fde
Oopranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
8 HampaBnenus 1 myTH MaKpOd3BOIIOINT 1 Bubmmorexa LIOK

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 3BOTIOIUN

Hcropus xu3Hu Ha 3emiie U METObI €€

10
W3YYCHUS
11 ['unoTe3b! NpOUCXOXKACHUS )KU3HU Ha 3eMie bubmmorexa LIOK
https://m.edso0.ru/863ea5a6
12 PazButue xxu3HM Ha 3emMIie 1o Ipam U bubnuorexa [JOK
epuoaam https://m.edsoo.ru/863eat6be
OCHOBHBI€ ATaIbI 3BOJIIOLUU PACTUTEIBHOTO

13 U ’KUBOTHOTO MHpa. [IpakTnueckas padora 05 bubnnorexa [JOK
Neo 1 «M3y4yeHune HCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
PaCTeHHIA W KUBOTHBIX B KOJUICKITASIX)

14 CoBpeMeHHas cUCTeEMa OpraHu4ecKoOro Mupa Bubmmorexa LIOK
https://m.edso0.ru/863ea48e
bubnuoreka [IOK

15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) httos://m.e dsogru 1863eaC2C
bubnuoreka [IOK

16 JIBwxymue cuitbl ((pakTopbl) aHTPOIIOTEHE3a httos://m.e dsogru 1863eaddd

17 OcHOBHBIE CTa/IMU 3BOJIIOLUHU YEJIOBEKa

18 YenoBeueckue pachl U IPUPOIHBIC bubnuoreka [JOK

aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea2
PesepBubIit ypok. O6001IEHNE TIO TEME
19 «Bo3HUKHOBEHUE U pa3BUTHE )KU3HU HA
3emiie»
20 DKoJIorus Kak HayKa
21 Cpenbl 0OuTaHUS U SKOJIOTUYECKUE bubnunoreka [JOK
(baxTopsl https://m.edsoo.ru/863eafec
29 Abunotuueckue paktopsl. JlaboparopHas 05 bubnunoreka [JOK

pabota Ne 3. «Mopdonornueckue

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



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

0COOEHHOCTH PAaCTEHUI U3 Pa3HBIX MECT
oburanus». Jlaboparopuas padora Ne 4.
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIeyCca»

buoTtnueckue pakTopel. IKOIOTHIECKHE

bubmmoreka [{OK

23 XApaKTEPUCTUKU MOIYJISALNH. https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKHI
24 nonyssanun. [Ipaktudeckas padora Ne 2 05
«IIoICYET IOTHOCTH MOMYJIALMI pa3HbIX
BUJIOB PACTEHUI»
bubnuoreka [IOK
25 Coo0miecTBa OpraHu3MoB — OHOIIEHO3 httos://m.e dsogru 1863eb46a
bubnuoreka [IOK
26 DKOJIOTUYECKHE CHCTEMBI (3KOCHUCTEMBI) httos://m.e dSO(E.Iru 18636b46a
OcHoOBHBIE TIOKa3aTeNN HIKOCUCTEMBI.
27 Dxosiorndeckue nupamuasl. CBoCTBa bubmmorexa LOK
skocrctem, CyKieccus https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIEC IKOCUCTEMBI
29 AHTPOTIOT€HHBIE IKOCUCTEMBI
30 buocdepa — rimodanpHas s3kocucTemMa bubnuoreka [JOK
3emun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILLECTBOBAHUS bubnnoreka [JOK
ouochepsl https://m.edso0.ru/863ebd16
32 YenoseuecTBo B buochepe 3emiu
33 CocymiecTBoBaHUE PUPOJBI U bubnunoreka [JOK
YeJoBeYeCTBa https://m.edsoo.ru/863ebale
34 PezepBHblit ypok. O000I1IEHNE TEMBI

«COO6H_[€CTB3 " 3KOJOT'MYCCKUEC CUCTEMBI»



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuit A.A., Pyouos A.M. u apyrue /Ilog
pen. [laceunuka B.B., Akunonepnoe obmectBo «M3aarensctBo «IIpocBenienue»
* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6uos A.M. u npyrue
/Mon pen. Ilaceunuka B.B., Akunonepnoe obmectBo «M3aaTenscTBO

«HpOCBCI_HeHI/Ie»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
KontponsHo-u3Mepurenbabie MaTepuansl. buomorus. 10-11 knace

Boponuna I'.A., Usanosa T.B., Kanunosa I'.C. buonorus. [1nanupyemsie
pE3yIbTaTHI.

Cucrema 3amanuii 10- 11 knacesl M.: «IIpocBemienune»

YenoBek u okpyskaromias cpeqa YueOHuk s 1udhepeHInpOBaHHOTO 00yIeHUS
JITL.

AmnacracoBa u ap. M IIpocsemienue

Axumymikua V.M. 3anumatensHas 6uonorus. — M.: [IpocBemienue

[ToaroroBka k onumnuaaam o o6uonoruu T. A. JlopkoBa M Atipuc-tipec

JlaGopaTopHbIii TpakTUKyM buomorus

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



[IpumepHble pabodrie mporpaMMsbl MO MpeAMETaM 00s3aTeIbHON YacTh y4eOHOTO
IJ1aHa

JOCTYIIHBI [leJIaroram mocpeacTBoM nopraia Equnoro cogepskanust 061iero
obpaszoBanus- https://edsoo.ru/Primernie_rabochie_progra.htm

Poccuiickas s35ekTpoHHas mkoJia

- https://resh.edu.ru

Enunas xonnekiust nudpoBbiXx 00pa3oBaTEIbHBIX PECYPCOB -
http://schoolcollection.edu.ru/catalog/rubr/? subject%5B0%5D=31
MeTtoauueckue Buaeoypoku - https://edsoo.ru/Metodicheskie_videouroki.htm

https://www.uchportal.ru/load/75






