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yueOHoro npeamera «Buonorus»
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HOACHUTEJIBHAS 3AIINCKA

IIpu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETUUECKYID OCHOBY IS
ompeNesieHus] TOAX0A0B K (OPMUPOBAHUIO COJIEpkKaHUA Y4EOHOTO mpeameTa
«buonorus» cocraBwin: KoHUenrtyaidbHble mnonoxkeHus PIroOC COO o
B3aUMOOOYCIIOBJICHHOCTH  IIeJIed, CcoJlepKaHUs, pe3yJabTaTOB OOy4YeHUs U
TpeOOBaHUM K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENIX U
MPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHETO
oO1ero oopazoBanust B Poccutickoit deepaninu, a TakKe MOJIOKEHUS O Crielu(uKe
Ouosiornu, €€ 3HAYECHUHW B TIO3HAHMM JKUBOM TMPUPOABI U OOECICUCHHU
CYIIECTBOBAaHUsI 4esioBedecKkoro oomiectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
ompeiesieHbl OCHOBHBIE (DYHKITUU TTPOTPAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma no 6uonorun 1aéT nMpeacTaBiIeHUe O Lelsx, 00 001Iel cTpareruu
00yueHu s, BOCTTUTAHUS U Pa3BUTHS 00YUaAIOIINXCsI CPEJCTBAMH yUeOHOTO TIpeMeTa
«buonorusy, onpeaenseT 00s13aTeIbHOE MPEIMETHOE COJIepKaHUE, ero CTPYKTYPY,
pacnpenesieHue Mo paszjiesiaM M TeMaM, PEKOMEHIYEeMYIO IOCIeI0BaTeIbHOCTh
U3y4YeHHUs y4eOHOro Matepuaia ¢ y4ETOM MEXKIPEAMETHBIX U BHYTPUITPEIMETHBIX
CBs3€H, JIOTUKH 0O0pa30BaTENBbHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4Jaromuxcs.

B nporpamme 1o 610J0THN TaKKe YUYUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METalpEeAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOOy4YeHUus B
dbopmMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEIbHOM
NeATeIIbHOCTH/YUEOHBIX JCHCTBUM OOYYaIOIIMXCS IO OCBOCHHUIO COJIEpPIKAHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nmporpamme mo 6umonorun (10e kmaccel, 0a30BBIi YPOBEHb) peaM30BaH
NPUHIIAIT TPEEeMCTBEHHOCTH B HW3Y4YEHUM OWONOrum, Onarojaps 4emy B Hei
MPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHWUH, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAyYHOT0  MHUPOBO33PEHUS, LEHHOCTHBIX
OpHEHTAIU{ JIMYHOCTH, SKOJOTHIECKOTO MBIIUICHHUS, PEJCTABICHUN O 3J0POBOM
oOpase XU3HM U OEpEKHBIM OTHOIIEHHUEM K OKpYXKalolled MPUpOAHOU Cpee.
[ToaToMy Hapsimy ¢ m3ydeHHeM OOMIEOMOTIOTHYECKUX TEOPHH, a TaKkKe 3HAHWH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PaHTa U CYNIHOCTA OCHOBHBIX MPOTEKAIONTUX B
HUX MPOLIECCOB B MPOrpaMme MO OMOJIOTHHU YJIeJIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TMTOBCEIHEBHOM JKMU3HU VISl PEIICHUS TPUKIIAIHBIX 33714, B
TOM d4HCIe: MPOPUIAKTUKN HACJICACTBEHHBIX 3a00J€BAaHUN YEIOBEKA, MEIUKO-
F€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000OCHOBAHHUS SKOJOTUUECKH 1€1€CO00Pa3HOro
MOBEJICHUS B OKPY>KAIOIIEH MPUPOTHOU CpEeae, aHaIu3a BIIMSHUS XO3IMCTBEHHOU
NeATEeIbHOCTU YEJIOBEKAa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHCTEM.
Ycunenne BHUMaHHWS K TPUKIATHON HAMPABICHHOCTH YYEOHOTO TpeaMera
«buonorus» NpoauKTOBaHO HEOOXOIUMOCTHIO 00ECTIEUeHHS] YCIOBUM JJIsI pEILICHUS




OJIHOM M3 aKTyalbHbIX 3aJa4 IIKOJLHOI0 OMOJIOTrHYEeCKOro oOpa3oBaHus, KOTOpas
npeanonaraeT GOpMUPOBaHUE y OOYYAIOMIMXCS CIOCOOHOCTH aJalmTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpeaHero o0mero oOpa3oBaHHS 3aHUMAET BAKHOE
Mecto. OHa obOecrneunBaeT (QopMUpoBaHUE y OOyYarOIIMXCA MNPEACTAaBICHUH O
HAYYHOW KapTHHE MHpa, PacIIupseT U 0000IaeT 3HaHUS O JKUBOH mMpupoje, e
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpPraHU3alMU W DSBOJIOIHH, CO3IAET
yCIOBHSI  NJIsi: TIO3HAHHWSA  3aKOHOB  KUBOW  MPHUPOABI,  (QOpMHUpPOBaHHUS
(YHKIIMOHAIPHON TPaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M Oe3omacHOro obpasza
KU3HU, SKOJIOTHYECKOTO MBIIIJICHHSI, [EHHOCTHOTO OTHOIICHUS K YKHBOW MPUPOJC
M YEJIOBEKY.

Bonbiioe 3HaueHNE OMOJIOTHS UMEET TakKe JUIsl PEIICHHs BOCITUTATEIbHBIX U
pa3BUBAMOIIMX  3a7a4  CpeaHEro  o0mero  oOpa3oBaHUs,  COIMATU3ALUN
oOyuaromuxcs. M3ydenune 6monorun obecneynBaeT yCciaoBHs sl GOpMUPOBAHMS
MHTEIJUICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HHQOPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOW KYIBTYPBHI, CIIOCOOCTBYET HMHTETpAIMM OHMOJOTUYSCKUX 3HAHUU C
NPECTABICHUSIMHU U3 IPYTUX YUCOHBIX MTPEIMETOB, B YACTHOCTH, PUINKH, XUMUU U
reorpadguu. Ha3BaHHBIE MOJIOKEHHUSI O MpeaHa3HAuYeHUH Y4eOHOro IpeaMeTa
«buonorus» cocTtaBWIM OCHOBY [UI OTpEAETeHHs IOAXOIO0B K OTOOpYy W
CTPYKTYpPUPOBAaHHUIO €ro COAEp)KaHUs, MPEICTaBICHHOTO B MpOrpaMMe IO
ouonoruu.

OT160p coxepkanmsi yueOHOro mpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYWIECTBIEH C TO3UIHUHA KyJIbTYpOCOOOPAa3HOTO MOIXOAa, B COOTBETCTBUHU C

KOTOPBIM 06yt1a}011me(:5{ JOJDKHBI OCBOHUTHL 3HAHUA M YMCHH:A, 3HAYHUMBIC JJIA

dbopMupoBaHusi 00IIEH KyJIbTYpBI, OINpPEACISIONINE aJeKBAaTHOE IOBEIICHUE
YeJIOBeKa B OKPYIKAIOIIEH NMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HA U TPAKTHYECKOU naesTenbHOCTH. Ocoboe MecTo B 3TOM cHUCTeMe 3HAHUM
3aHUMAIOT AJIEMEHTHI COJIEPIKaHMsI, KOTOPBIE CITYy>KaT OCHOBOU IJIsi (pOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHEHTAIMSIX  JIMYHOCTH,  CIOCOOCTBYIONIMX  T'yMaHH3alluu
OMOIOTHYECKOTO 00pa30BaHMS.

CtpyKTypupoBaHUE COJEpKaHHUsI Yy4eOHOro marepualia B Iporpamme Io
OMONOTUY OCYIIECTBIEHO C YYETOM MPHUOPUTETHOTO 3HAYCHUS 3HAHUN 00
OTJIMYUTEIbHBIX OCOOECHHOCTSX KMBOM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3alvuu U
ABOJIOLMH. B COOTBETCTBUHM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEAYIOUIME COJIEpKATENbHbIE TUHNN: «bronorus kak Hayka. MeToasl
Hay4YyHOro mno3HaHus», «KieTka kak Ouosornyeckas cucteMa», «OpraHu3Mm Kak
Oouosiornueckas cucrema»n, «CucremMa U MHOrooOpasve OPraHHMYEeCKOro MHUpPay,
«IBOJIFOLHS )KUBOW NPUPOABDY, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTI.




Henp m3yuyenus yuebHoro mnpeamera «buomnorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHu3alMyi >KUBBIX CHCTEM pa3HOT0 paHra M MPUOOpPETEeHUE YMEHUH
WCIIOIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MPUPOJIBI M PEIICHUS PA3TUIHBIX )KH3HEHHBIX TTPOOIIEM.

JlocTxkeHue 1einu u3ydeHus: yueOHoro npeamera «buomorus» Ha 6a3oBoM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYYarONIUMHUCS CHUCTEMbl 3HAHUM O OUOJIOTUYECKUX TEOPHUsIX,
YUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTe3axX, MpaBUiiax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
MEeTOJaX Hay4YHOT'O MO3HAHUS, CTPOSHUH, MHOTOOOPa3u U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YpOBHsSI OpraHU3aIluH, BBIAAIOIIUXCS OTKPBITHUSX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y 0OyYaromMUXCS TMO3HABATEIBHBIX, HHTCIUICKTYAJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpOllecCe aHaIu3a JaHHBIX O MyTSAX Pa3BUTHUSA B
OMOJIOTMM HAyYHBIX B3IJISIOB, MJACH W TOJXOJ0B K H3YYEHHUIO >KUBBIX CUCTEM
Pa3HOr0 YPOBHS OpraHU3AIINH;

CTAHOBJIEHHE Yy OOydJaromuxcsi OoOIIed KyJabTypbl, (QYHKIIHMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa )KHUBOUW MPUPOIBI HA OCHOBAaHWY 3HAHUH U OIIBITA, MOJYYSHHBIX TPU U3y UCHUU
OHOJIOTHH;

dbopmupoBaHue y 0OyYaromMXcs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUH B MPAKTHYCCKOW JEATCIIBHOCTH 4YeJIOBEKa, Pa3BUTHH

COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUH U arpoOHOTEXHOJIOTHH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTHU IO3HAHUSA YEJIOBEKOM >KHBOM
IPUPOIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOACHUS STUUECKUX
HOPM IIPU HNPOBEIECHUU OMOJIOTMYECKUX UCCIIEI0BAHMIA;

OCO3HAHUE IIEHHOCTH OHWOJIOTMYECKUX 3HAHWM ISl TOBBIMIEHUS YPOBHS
AKOJIOTUYECKOUN KYJIBTYpHI, I JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHHUI B TIOBCETHEBHOM KU3HH IS
OLICHKH MOCJIEICTBUI CBOEH JEATEIBbHOCTH M0 OTHOIICHUIO K OKpPYXKaIollel cpere,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUIAKTUKH
3a00IeBaHM.

B cucreme cpemnero oOmiero obpaszoBanmsi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SBISECTCS 00S3aTEIbHBIM yUE€OHBIM MPEIMETOM, BXOMISIINM B
cocTaB npeaMeTHOM obsacTu « EcTrecTBEeHHO-HAYYHBIE MPEIMETHD.

JI71s1 u3yueHust OMoJIOruu Ha 0a30BOM YPOBHE CpeJIHEro 0011ero o0pa3oBaHusI
orBoautes 34 yaca: B 10 xiacce — 34 gaca (1 yac B HeJleIo).




COIAEPKXAHHUE OBYYEHMUA 10 KJIACC

Tema 1. buoJsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (pusiocodueil, STUKON, 3CTETUKON U MPaBOM.
Ponb 6uonorun B popMupoBaHUU COBPEMEHHON HAyYHOU KapTHHBI Mupa. Cuctema
OMOJOTMYECKUX HAYK.

MeTtobl TO3HAHUS KUBOW TPUPOAbI (HaOMIOAEHUE, SKCIIEPUMEHT, OIIMCaHUE,
U3MepeHue, Kiaccupukauus, MOJEIUpPOBaHUE, CTaTUCTUYECKas o00paboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptpersl: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo bl TO3HAHUS JKUBOW TTPUPOIIBD).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHue pa3IWYHBIX METOJIOB IPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H X OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otandue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3aIMN OHMOCHUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbI, OpPraHU3MEHHBIN, MOIMYISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabmuupr u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HU», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mmojenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. Bosia 1 MUHEpaIbHbIE BELIECTBA.

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

benku. CoctaB u ctpoeHune O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHnnmblie 1 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (ME€pBUYHASA, BTOpUYHAs, TPETUYHAS U
YeTBEPTUYHAA CTPyKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OENKOB.

depMeHThI — Onosiorudyeckue katanuzatopbl. CTpoeHue pepMeHTa: aKTUBHbBIN
HeHTp, cyoOctpatHas crneuupuuHoctb. Kodepmentsl. Burtamusbl. OTinnums
(epMEHTOB OT HEOPTraHUUYECKUX KaTaIUu3aTOPOB.




VYrneBoabl: MOHOCaXapu/ bl (TJIFOK03a, pub03a U 1e30KCupr003a), Tucaxapuibl
(caxapo3a, JakTo3a) U ToiMcaxapulbl (Kpaxmaj, TJIUKOTeH, IEeJUTI003a).
buonorndeckre pyHKIMM YTII€BOIOB.

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapopoOHble cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
YTJIEBOJIOB, OEJIKOB U JUIHUI0B KaK UICTOYHUKOB YHEPTHUHU.

HyxnennoBele kucnorsl: JHK wu PHK. Hykneotuasl — MoOHOMEpHI
HyKIeMHOBBIX KUCIOT. Ctpoenne u ¢pynkuuu JJHK. Ctpoenune u ¢pynknuun PHK.
Buasl PHK. AT®: ctpoenue u pyHKIMH.

[utonorus — Hayka o kierke. Knerounas teopusi — npuMep B3auMOJECHUCTBUS
uje u (HaKToB B HAYYHOM MO3HAHUU. MeTObl U3yUCHHUS KIIETKH.

Krnertka kak nienoctHas xuBasi cucteMa. OO0Iue Mpu3HaKky KJIETOK: 3aMKHYTast
HapyxHass MemOpaHa, Mosekyiasl JIHK kak renernueckuit ammapar, cucrema
cuHTe3a Oeka.

Tunbl KJIETOK: JyKapuoTHueckas U mpokapuoTudeckas. (OcoOeHHOCTH
CTPOCHHMS TIpOoKapuoTH4ecKoN kieTku. Kiierounas crenka Oakrepuii. CTpoeHue
IYKAPUOTUYECKOW KJIETKU. (OCHOBHBIE OTJIMYMSI PACTUTENBHOM, >XKUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmatnyeckas memOpana, e€ cBoiicTBa U Gynkiuu. [{utonnazma u eé
opranousibl. OnHomeMOpanHble opraHouabl kietku: JOIIC, ammapar [onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHJAPUH, IUIACTHBI.
[TpoucxoxxaeHne MHUTOXOHAPHN M TutacTUA. Bunbl 1actun. HememOpaHHBIE
OpraHOUJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIH IEHTpP, LEHTPUOJIH, PECHUYKH,
KryTUKHA. OYHKIUU OPTAaHOUIOB KJIETKU. BKiItoueHus.

SAnpo — perynaropuslii 1eHTp kiaeTku. CTpoeHue snpa: siaepHas o0o0JovKa,
KapuoIljla3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JdemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llneligen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Jnarpammel: «PactipeiesieHne XUMUYECKUX 3JIEMEHTOB B HEKUBOW IPUPOAEY,
«PacmpenienieHne XMuMHUYECKUX SJIEMEHTOB B KUBOW MPUPOJIE.

Tabmuubr u cxemsl: «llepmonnueckas TaOnHMIIA XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHHne MOJIEKYIIBI BOJIB, «brnocuaTes Oenkay, « CTpOCHHE MOJICKYJIBI OSIKay,
«Ctpoenne pepmentan, «Hykmneunonsie kuciaoTel. JJHK», «CtpoeHne mMoiaekysbl
AT®», «CtpoeHne 3yKapHOTHYECKON KIETKW», «CTPOEHHUE KUBOTHOU KIIETKH),
«CtpoeHne pacTUTENbHON KIETKW», «CTpPOCHUE MPOKAPUOTUUYECKON KIIETKH),
«CtpoeHue sifipa KIETKW», « Y TIIEBOJbDY, «JIumuabn.




O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHUE MJiA MPOBEICHUS
HaOJIIOJICHUM, W3MEpPEeHHM, HSKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX ¥ OaKTEPHUATBbHBIX KIICTOK.

JlaGopaTopHble 1 MpaKTH4YecKUue padoThbI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaJIMTHUYECKONW aKTUBHOCTU
¢dbepMeHTOB (Ha MpUMEpPe aMIJIa3bl WIIM KaTajlasbl).

Jlaboparopnass pabora Ne 2. «M3ydeHue CTpOEHHsSI KJIETOK pPaCTEHUH,
KUBOTHBIX M OAKTEPHH MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEenaparax M ux
OMHMCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WU METa0oIM3M. ACCUMUIIALINS (TUIACTUYECKUNA OOMEH) U
JUCCUMWIISIITUSL  (QHEPTreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO Ipoliecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPTUM B TOHUMAHUH
MeTaboIn3Ma.

Tunbr oOMeHa BemecTB: aBTOTpOodHBIN U rerepoTpodHbIin. Ponb pepmenToB B
oOMeHe BeIeCTB M MPEBPAIICHUN YHEPTUH B KIIETKE.

®dotocunte3. CeroBas u TemHOBas (Ga3el (GoTocuHTe3a. Peakiuun
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HaUCHHE (HOTOCHUHTE3A JJISI YKU3HU
Ha 3emuie. BausiHue ycinoBuii cpeapl Ha (OTOCHHTE3 M CIIOCOOBI MOBBILIEHUS €T0
POIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEeMOCHUHTE3UpYoIue OaKkTeprun. 3HAYCHHE XEMOCHUHTEe3a IS
JKU3HU HaA 3emiie.

DHepreTuueckuii oOMeH B KieTke. PaciuersieHue BemecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHUE YHEPTUHU B KIJIETKE. DTallbl SHEPreTHUecKoro oomena. I nukonus.
Bbpoxenune m ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JIbIXaHHE.
OxucnutensHoe pochopunupoBanue. IPPEeKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

Peaknmuun wmatpuuHoro cuHTe3a. [enermyeckas wunHdopmamums u JIHK.
Peanuzanus reHetwdeckoil mHboOpManmu B KieTke. ['€HETHMYECKHH KOI U €ro
cBoicTBa. TpaHckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsiuuu. KoaupoBanue amuHOKUCIOT. Pomb pubocom B
OouocuHTese Oenka.

Hexnerounsie ¢popmbl xu3HU — BUpYychl. cTopus oTkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnn pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc mvmmynoxeduruta yenoeka (BUY) — Bo3Oyautens CIIM/la.
OOpaTtHast ~ TpaHCKpUNusi, peBepraza W  uHTerpaza.  IIpodunakruka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JI€BaHUM.

JdemoncTpanum:

[Toptpetsr: H. K. Konsuos, /. U. IBanosckuii, K. A. Tumupsses.




Tabmuiel 1 cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUS,
«OHepreTuyeckuid oomen», «Xnopomiact», «Potocunres», «Crtpoenue THK»,
«Ctpoenue u pyHKIMOHUPOBaHKE reHay, «CuHTe3 Oenkay, «['eHeTHYecKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbId nukia Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

Ob6opynoBanue: monenu-anmumkanuun «Yasoenue [IHK u tpanckpunuus»,
«buocuntes 6enka», «CTpoeHue KIeTKu», Mojielb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE PAa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBbIW LUK KieTku. MHTepdaza u MuTO3.
[Ipoueccol, mpoTtekatoiue B uHTepdaze. Peruukarnus — peakuus MaTpPUUYHOIO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunmonaHbld W TAIUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[{uTosIOrMUECKME OCHOBBI Pa3MHOXEHHUS U  MHIAUMBUAYAJIBLHOIO  Pa3BUTHS
OpraHU3MOB.

Henenue kinetkn — mMuto3. Cranun muto3za. IIpounecchl, mpoucxonsdmue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICII MUTO3A.

[IporpamMmmupyemasi THOEIH KJIETKU — aroITo3.

@dopMBbI pa3sMHOXKEHUS OPTaHU3MOB: Oecroyioe U mojioBoe. Buasl Oecnonoro
Pa3sMHOXEHMS: JICJICHUE HAJBOE, II0YKOBAaHMWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHUe. VMcKyccTBeHHOE KIIOHMPOBAaHHE
OpPraHu3MOB, €r0 3Ha4€HUE JUJIs CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO OTINYUS OT OECIIOI0TO.

Meito3. Craguu Mmeiio3a. Ilporecchl, nmpoucxoasiiue Ha CTaAusAX MeHo3a.
[ToBenenne xpomocom B meno3e. KpoccuHrorep. buonormueckuii CMbICI U
3HAYEHUE Meno3a.

['ameTtorenes — mporiecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sIMYHUKU. OOpa3oBaHWE W Pa3BUTHE TMOJOBBIX
KIIETOK — TaMmeT (CrnepMaro30u], SUIEKIeTKa) — CIEePMaTOreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOCHHMs SUILEKIETOK H crepMaTo3ousioB. OIUoI0TBOpPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTanbl YMOPHUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKWBOTHBIX:
npoOneHue, racTpyisiuus, opranoreHes. IloctamOpuoHnanpHOEe pa3BuTue. TuUIbI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TpPsIMOE, HENpsAMoe (JIUYMHOYHOE). BrusHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pasButme pacreHmii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdemoncTpanum:




Tabmuubr u cxembl: «DopMbl pa3sMHOXKEHUST OPraHu3MoB», «JIBoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue kietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii nmukin», «Permmukanus JHK», «Murtosy,
«Menos», «IIpsmoe n HenpsaMoe pa3BuTue», «l'aMeToreHes y MIEKONUTAOIUX U
4enoBeKka», «OCHOBHBIE CTaIUN OHTOTEHE3 ).

O6opynoBaHnue: MHKPOCKOTI, MHKPOIIPENapaThl «Cnepmaro3ouasl
MJICKOTIUTAIOLIETO», «SNLEeKIeTKa MIEKONUTAIMeEro», «KapruoknHes B KIETKax
KOpEIIKa JyKa», MarHuTHas MOJeNb-alnmuiukanus «JleneHue KIeTku», MOJIEIb
JHK, Mmoznenb MmetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnast pabora Ne 3. «HaGmronmenwe muTo3a B KIETKaX KOHYHMKA
KOpEIIKa JTyKa Ha TOTOBBIX MUKPOIpPEnapaTaxj».

JlaGoparopnasi pa6ora Ne 4. «M3yueHune CTpPOCHHS TIOJIOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsieACTBEHHOCTh M H3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer u 3a1auu reHeTuku. Mctopust pa3BuTtus reHeTuku. Posib nutonoruu
U SMOpHOJIOTMH B CTAHOBJIEHWM TEHETHKU. BKiam poccuiickux U 3apyOeskKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETHKH (THOPHUI0IOTHYECKUH,
UUTOTCHETUYECKUAM, MOJIEKYJSIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHs. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHneneM.
MonorubpuaHoe CKpeuBaHue. 3akoH eauHooOpaszus THOPUAOB TEPBOTO
nokosieHus1. [IpaBuiio JOMUHUpOBaHUs. 3aKOH paclleIUICHHs TPU3HaKoB. [ 'unoresa
YuCTOTHI raMeT. [1oyIHOe U HenoaHOe TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHue. 3aKOH  HE3aBUCHMOIO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTwdeckne - OCHOBBI ~ IUTHOPUIHOTO  CKPEIIMBAHUSI.
Ananusupyrouiee ckpemmBanue. Mcnoinb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuermienHoe HacneaoBanue mpuzHakoB. Pabora T. Moprana 1o cuersieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapyeHne cuenieHusi TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHUE KapThl.

I'enernka mosia. XpoOMOCOMHOE ONpeAesneHue mnojia. AyTOCOMBbI U TOJIOBBIE
xpomocombl. ['omorametrHele W reTeporaMeTrHnle oOpraHu3mbl. HacienoBanue
MIPU3HAKOB, CLEIJIEHHBIX C MOJIOM.

N3menunBOCTh. BHIbI HK3MEHYMBOCTHU: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAITUOHHONW U3MEHUYUBOCTH. BapralmoHHbIN psifi 1 BapualMOHHAas KpUBasl.




Hopma peakunun npusnaka. KonuuecTBEHHbIE M KAaYECTBEHHBIE NMPHU3HAKH U UX
HopMa peakuuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiu TreHOTUIIWYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Meio3 W MOJOBOM MpPOIECC — OCHOBA KOMOMHATHBHOMU
M3MEHYMBOCTU. MyTalioHHas U3MeHYMBOCTh. Knaccudukamus MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBbIE. YacToTa U MPUUUHBI MyTaluid. MyTareHHnbie (hakTOpHhI.
3aKOH TOMOJIOTHYECKUX PSIAOB B HaciaeACTBeHHOW n3MeHunBocty H. 1. BaBunosa.

Buesnepnas HaclneqCTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TE€HETHUKHU
YeJIOBEKA: FeHEAIOTNYEeCKUI, OTM3HEIIOBEINA, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-T€HE THYECKU. CoBpemMeHHOE ONpeeICHNE TE€HOTHUIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[MI1P-ananu3a. HacnenacTBeHHble 3a00JIeBaHUS 4YEJIOBEKA: TEHHBIE OOJIC3HH,
00JIe3HU C HACJEJCTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
Comatnueckue | reHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KMU3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICYECHUS TCHETUICCKUX
Oose3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTUPOBAHME. 3HAUYCHHUE MEIUIIMHCKON
TeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00IeBaHUM YeIOBEKa.

JdeMoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBuiios.

Tabnuub! u cxembl: « MOHOTUOPHUIHOE CKPEIIUBAHKE U €T0 IIUTOTCHETUYECKasT
OCHOBaY, «3aKOH PacUICIVIEHUS U €r0 HUTOT€HETUYECKAst OCHOBAY, «3aKOH YUCTOTHI
rameT, «Jlurubpunnoe ckpemmBanuey, « L {lutonorndyeckue OCHOBBI TUTHOPUTHOTO
CKpemuBanus», «Meno3», «BzaumonencTBue amieabHbIX TEHOBY, «l €HEeTHYEeCKHe
KapThl PACTEHUI, KUBOTHBIX U 4YellOBeKa», «['eHeTrka mojay», «3aKOHOMEPHOCTH
HACJIEIOBAHUs, CLEIUICHHOTO C IOJOM», «KapHOTHIBI 4elloBEKA U KUBOTHBIX),
«Bugpl u3meHunBocTH», «MoaudukanmonHas M3MEHUYHUBOCThHY, «HaciemoBanue
pesyc-dakropay, «I'eneTuka rpymnm KpoBuy», «MyTalimoHHass N3MEHUYUBOCTDY.

O6opynoBanue: MoaeNU-aNIUIMKau «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanue», «llepekpéct
XPOMOCOMY, MEKPOCKOIT ¥ MUKpompemnapaT «Jpo3oduna» (Hopma, MyTamuu HOpMbI
KpPBUILEB U OKPACKU Tena), repoapuil «I opox moceBHOM».

JlaGopaTropHble M MpaKkTHYecKUue padoThI:

JlabopatopHast pa6ora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO H
JUTHOPUIHOTO CKPEIIUBaHUS Y IPO30(UIIbI HA TOTOBBIX MUKPOIIpENnapaTax.

JlaGopaTtopnas padota Ne 6. «3yueHne MoaubUKAIMOHHON W3MEHUYMBOCTH,
MIOCTPOEHHUE BAPUALMOHHOIO PSiia U BAPUALIMOHHON KPUBOW».




Jlaboparopnast pabotra No 7. «AHanu3z MyTauuii y Apo30Quiabl HA TOTOBBIX
MHKpOIIpEnaparax».

[Ipaktuueckass pabora Ne 2. «CocraBieHue W aHaIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Ceniekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak HaykKa M MPOLECC. 3apOKICHUE CEICKIUH U JOMECTUKAIIUS.
VYyenne H. U. BapunoBa o nueHTpax NpoUCX0XKACHUSI © MHOT000pa3usl KyJIbTYPHBIX
pacteHuid. LIeHTpbl TPOUCXO0KACHUS TOMAITHUX )KUBOTHBIX. COPT, HOpOJ1a, IITAMM.

CoBpeMeHHBIE METOJIbI CeleKIIMU. MacCOBBIM U UHIAUBUAYAIBHBIM OTOOPHI B
CENEKIMU PACTEHUM UM KUBOTHBIX. OlleHKa 3KcTephepa. BIM3KOPOACTBEHHOE
ckpemuBaHue — uWHOpuAWHT. Yucras nuaus. CKpelIMBAHUE YUCTHIX JIMHUH.
I'eTeposuc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHUE — ayTOPUJIMHT.
Ornanéunas rubpuau3anus u e€ ycrexu. FIcKycCTBEHHBIN MyTareHes U Mmojy4eHue
MOJUILIONAO0B. JJOCTUXKEHUS CENIEKIIMU PACTEHUH, d)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorusi kak oTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHUA. ITallbl
co3nanust pexomOuHanTHOW JIHK wu TpaHcrenneix opranu3moB. KiertouHas
uHkeHepus. Kiietounble KyJabTypbl. MUKPOKJIOHAJIBHOE PAa3MHOXKEHHUE PACTCHUM.
KiloHnpoBaHHe BBICOKONPOIYKTHUBHBIX CEJIbCKOXO35MCTBEHHBIX OpPraHU3MOB.
Okojoruyeckue M ITHdeckue  npobimembl. MO  —  reHeTHYecKu
MOJIU(PUITUIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpeter: H. U. BaunioB, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuubr u cxembl: kKapta «lIeHTpBI MPOUCXOXKIEHUS W MHOTO00pasus
KyJIbTYpHBIX pacTeHuin», «Ilopoabl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHuit», «Otnanénnas ruopuausanusy, «Padotel akagemuka M. @. MBanoBay,
«llonmummonausi», «OObEeKThl OuoTEexHONOTUNW», «KiIeTouHble KyIbTyphl U
KJIOHMpOBaHUe», « KoHCTpynpoBaHue 1 MEpEeHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJsKH TUIO0B M KOPHEIIIIOI0B JUKUX (OPM U KYJIbTYPHBIX
COpTOB pacTeHuii, repoapuii «CenbCKOX03IMCTBEHHBIE PACTECHUS.

JlaGopaTopHble M MpaKTHYecKUue padoThbI:

Okckypcuss «OCHOBHBIE METOIbl W JOCTHXKEHHUSI CEJEKIMU pPACTeHUH U
KUBOTHBIX (Ha CEJICKIMOHHYIO CTaHLIMIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATEIIbHBIA  y4YacTOK, B TEIUIMYHOE XO34MCTBO, Ja0OpaTOpUIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».




IINTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA IIPOI'PAMMBI 110
BNOJIOTN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUA

Cornacuo ®I'OC COO, ycraHaBiMBarOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS mpenMera «buoiorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCA POCCUUCKOM
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITETbHOCTH
U CaMOONPEJACIICHUIO, HaJuyue MOTHBAlMM K OOy4YeHHWIO  OHOJIOTHH,
IIeJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUNW JHUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaOIIMXCSI PYKOBOJICTBOBATHCS B CBOCH
NEATeIbHOCTH II€HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TMPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEIIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JIn4HOCTHBIC pe3yJbTaThl OCBOCHUS INpeaMera «buomorus» mocturaroTcs B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOW JIESITEIHPHOCTH B COOTBETCTBHUU C
TPAAUIMOHHBIMH POCCUMCKUMH COITMOKYJIbTYPHBIMH, HCTOPUICCKUMHU U JyXOBHO-

HPaBCTBCHHBIMU HCHHOCTAMM, IIPHUHATHIMU B 06Hl€CTBe IMpaBHJIaMHU W HOpMaMHU
ITIOBECACHUA U CHOC06CTBy}0T InmponoeccaM CaMoOIIO3HAHUSA, CAaMOBOCIIMTAHHA U

CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBaXXCHUS K 3aKOHY W TPABOIOPSIKY, YEJIOBEKY TPyJla U CTAPIIEMY MOKOJCHUIO,
B3aMMHOI'O YBaKCHHsI, OCpPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEIUIO H
TpaJIuMsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepannu, Opupose U
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHUSA YyueOHOro mpenmeTra «buomorusy»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJACTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH ITO3UIIMECH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHUCHTAIIMH, TIO3UTHBHBIX BHYTPEHHUX  YOCKICHUH, COOTBETCTBYIOIIHUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOr0O OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMbITa ACATEIBHOCTH B MPOIIECCE peaavu3allii OCHOBHBIX HalpaBJICHUU
BOCIUTATEIbHOMN JI€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOT0 BOCIMTAHMSI:

c(hopMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yYaIOMIeTocs Kak aKTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;




OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 0053aHHOCTEH, YBaXKEHHE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JEATEIbHOCTU MIPHU CO3IaHUU YUEOHBIX
MPOCKTOB, pEIICHUHW Y4YeOHBIX ¢ T[O3HABATENIBHBIX 3aJlad, BBINIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCXKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJHUYECTBY B MPOILECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TIO3HABAaTEJIbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIBHOTO
OTHOIIIGHUSI K MHEHHIO OIMOHEHTOB TMpU OOCYXJACHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEBHOCTH;

2) NIaTpUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBa)KEHHUS K CBOEMY HapoJly, 4YyBCTBa OTBETCTBEHHOCTHU nepen PonuHo, roproctu
3a CBOM Kpail, cBor0 PoauHy, CBOM fA3bIK U KyJbTypy, IPOILIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSATHUKAM MPUPOMBL,
nocTxeHusiM Poccun B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHE OWOJIOTHH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE YXOBHBIX IECHHOCTEN POCCUMCKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHPYACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYAash 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUI;




IIOHUMAHUE YMOLMOHAJIBHOTO BO3JAECUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTpPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢u3uuyeckoro BocnutaHus, (GopMUPOBAHMS KYJbTYPbI 310POBbSI U
IMOIMOHATBHOIO 0JIArONMOJyYHs:

MOHUMAHUE U peau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHKue, COOJII0ICHUE TUTUEHUYECKUX MTPABUII M HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM M OTHbIXa, peryjaspHas (Qu3uyeckas aKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI HWHAUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJACHUS B CUTYaIIMIX, YTPOXKAIOIINX 37]0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TPY/ly, OCO3HAHUE IICHHOCTH MacTEepPCTBa, TPYAOJIIO0HE;

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW W COLUAIbHOU
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJHSATH TAKYIO €STEIbHOCTD;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud € Pean30BBIBATH
COOCTBEHHBIE )KHU3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K 0OOpa3oBaHWIO M CaMOOOpPa30BaHHMIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JIOTH4€CKOr0 BOCIIMTAHMS

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHUE K TPUPO/IE KaK UICTOUYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS,

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNKOB W OLEHKM HX BO3MOXHBIX TOCIEACTBUU IS
OKPY>KAIOIIEH CPEbI;

OCO3HAHUE TJI00AbHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peleHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBIC TP U3YUCHUH OMOJIOTUH 3HAHUS
M yYMEHUS TpU  pEHIeHuHu NOpoOieM, CBSI3aHHBIX C  pallMOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAHEHUE PABHOBECHUS B JKOCHUCTEMAaX, OXpPaHY BUJIOB,
IKocHUCTEM, Orochephl);




AKTUBHOE HENPUATHUE IEUCTBUH, IPUHOCAILUX BPEJ OKPYKAIOLIEH TPUPOJHON
cpele, yMEHHe MPOTrHO3UPOBAaTh HEOJIATONMPUSATHBIE SKOJOTUYECKHUE MOCIEICTBUS

NPEANPUHUMAEMBIX NEHCTBUN U NPENOTBPALIATD UX;

HAJIMYHE Pa3BUTOTO HKOJIOTUYECKOTO MBIIIICHUS, SKOJIOTHUECKON KYIbTYPHI,
OTIbITa AeSITeTbHOCTH IKOJIOTUYECKOM HampaBIeHHOCTH, YMEHHUSI
PYKOBOJCTBOBAaThCS MMM B TIO3HABATEIHHOW, KOMMYHHUKATHBHON W COIMAIIBHOMN
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON NEATEIHHOCTH YKOJIOTUYECKOM
HaAIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

chOpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAyKd M OOIIECTBEHHOW NMPAKTHKH, OCHOBAHHOTO Ha JHAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W UYWTATEJIBCKOH KYJIBTYphl KaK CpelCTBa
B3aMMO/ICHCTBUS MEX/TY JIFOJIbMU U TIO3HAHUS MUPA;

NOHMMaHue crenupukd OWOIOTUM KaK HAayKd, OCO3HaHHWsS €€ poiu B
(GOPMUPOBAHUHU PANMOHAIBHOTO HAYYHOTO MBIINUICHHUS, CO3JIaHUU IEJIOCTHOTO
NPEJCTaBICHUsI 00 OKpY)KAIoIIeM MHpE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa H
oOmIecTBa, B IMO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEHM M pEIICHUU NpodsieM
COXpaHEeHHs IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJOTHU MJIi COBPEMEHHOW ITMBUIIM3ALIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEAUIMHBI, CO3/IaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PEeCypCHble  NPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJAa U3 IIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAIMOHATBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OWOJOTHYECKUX 3HAHMK B LEIAX
MOBBIINIEHUS OOIIEH KyJNbTyphl, €CTECTBEHHO-HAy4HOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOIMMXCs, (HOPMHUPYEMO
MIPY U3y4YEeHUU OMOJIOTHH;

NOHMMAHUE CYIIHOCTH METOOB TMO3HAHMS, UCIOIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHHS SIBIICHUW OKPYKAIOMIETO MHUpPA U MPOUCXOASIINX B HEM U3MCHECHH,
yMEHHUE JieNlaTh OOOCHOBAaHHBIC 3aKIIOUEHHUS HAa OCHOBE HAYYHBIX (PAKTOB U
MMEIOIINXCS JaHHBIX C IEJIbIO TIOTYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIHO HWCIOJIb30BaTh OMOJOTHYECKHE 3HAHUS IS
pemieHwus Mpo0OJIeM B peabHBIX )KH3HEHHBIX CUTYAITUsX;

OCO3HAaHUE LEHHOCTH HAYYHOW [EATEIHHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYO ACATEIHPHOCTh HHANBUIYIBHO U B TPYIIIIE;




TOTOBHOCTh M  CHOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOSHUSI y4eOHOro mnpeaMera «buomorus»
BKJIFOYAIOT: 3HA4YMMBbIe i1 (OPMUPOBAHUS MHUPOBO33PEHUS OOyUaIOIMMUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIeHAYyUYHbIE MOHSATUSI, OTPAXKAIOIIIHNE
IIEJJOCTHOCTh HAyYHOW KapTHHBI MHpa UM CHEeUUPUKY METOJ0B I[O3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, HEPrus, SIBICHHUE, MPOIECC,
cUCTeMa, Hay4yHbIH (paKT, MPUHIUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
uccJe0BaHre, HAOII0AeHUE, U3MEPEHUE, IKCTIEPUMEHT U IPYTHUX ), YHUBEPCATbHBIC
yueOHble JehcTBUs  (TTO3HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaromue GopMupoBaHrue (PYHKIIMOHAIBHOW IPaMOTHOCTH M COITMAITBLHOMN
KOMIIETCHIIUM  OOYyYalolUXCcs, CIOCOOHOCTh OOYYarIIMXCS  MCIOJIb30BATh
OCBOCHHBIC MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUECCKNE 3HAHUS U YHUBEPCATbHBIC
y4deOHBIC ICUCTBHUS B MIO3HABATEILHOM U COIIMAIBHOM MPaKTHKE.

MeranpeaMeTHble pe3yJbTaThl OCBOSHUSI IMPOTPAMMBI CPEIHEr0 O0OIIero
0o0pa3oBaHUs JIOJKHBI OTPaKaTh:

Osaanenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMo3HABATEJbHLIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYEeCKHe JIeCTBHS:

CaMOCTOSITEIbHO  (OPMYNIHPOBATH W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUUECKOTO MBIILICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KiIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTAHABINBATH
CBSI3M C APYTUMHU TOHATHUSIMH);

OmpeAeisaTh LEIH JEITEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C TOCTABICHHBIMHU IEISIMU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKABOU IPUPOJBI;

CTPOUTH JIOTMYECKHE PaCCyXJeHUS (MHIAYKTUBHBIC, JEIyKTHUBHBIC, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B paccMaTpHUBaeMbIX
SIBJICHUSIX, (POPMYIIUPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

MPUMEHATH CXEMHO-MO/ICIIbHBIC CPEICTBA /IS MPEICTABICHUS CYIIECTBEHHBIX
CBSI3€M W OTHOIIEHUM B W3yYaeMbIX OHOJIOTHMYECKMX OOBEKTax, a TaKke
MPOTUBOPEUMI PA3HOTO POJia, BBIIBICHHBIX B PAa3JWYHBIX HHQPOPMAIIMOHHBIX
HCTOYHHUKAX;




pa3pabaTbiBaTh IUIAH PELICHUS NPOOJEMbl C y4ETOM aHalu3a UMEIOLIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B IEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLICHUBATh PUCKU MOCIIEICTBUI AEATEIBHOCTH;

KOOPJMHUPOBATH U BBIMIOJIHATH Pa00OTY B YCIOBHUSIX PEATbHOT0, BUPTYAIbHOIO
1 KOMOMHUPOBAHHOT'O B3aUMOJACHCTBUS;

pa3BUBaTh KPEATUBHOE MBILIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJIa/I€Th HABbIKAMU YYEOHO-UCCIEI0BATENbCKON U MPOSKTHOM JESITeIbHOCTH,
HaBbIKAMU  pa3pelieHus MpoOJeM, CHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELIEHUS MPAKTUYECKHUX 3a7a4, IPUMEHEHUIO
Pa3JINYHBIX METOJIOB MO3HAHNUS;

UCIIOJIB30BATh PA3JIMYHBIE BUJbl JEATEIIBHOCTH [0 IOJYYEHUIO HOBOIO

3HaHUA, €ro HHTCPIPCTALINH, npeo6pasoBaHH}0 H TIPUMCHCHUIO B y‘{€6HI)IX

CUTYaIUsX, B TOM YHUCJIEC TIPU CO3aHUN YUCOHBIX U COIMATIbHBIX MPOEKTOB,;
dbopMupoBaTh HAYYHBIM THUI MBIILUICHUS, BJIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJTFOUEBBIMH TTOHSATHUSAMHU U METOaMU;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3ajlayd B 00pa30BaTEILHOM
JEeSTEIBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyallM3MpOBaTh 3ajauvy,
BBIIBUTATh TUIIOTE3Y €€ pellieHus, HAXOJAUTh apTyMEHTBI JIJIs I0Ka3aTelIbCTBA CBOMX
YTBEPKJCHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TIOJNYYEHHBIE B XOJE pEIICHHUsS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MMOUCK TIEPEHOCAa CPENICTB M CIOCOOOB
JeHCTBUS B TPO(ECCHOHATIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHHUS B TO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3ZHEICATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJIEH, MPEAJiaraTh OPUTHMHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WH(POPMAINH (TEKCTE YIEeOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zax JaHHbIX, B MHTepHeTe), aHanmu3upoBaTh
MH(pOpMALINIO pa3TUYHBIX BUJIOB U POPM MPECTABICHUS, KPUTHYECKU OIICHUBATh
€€ JJOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;




(GopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3IMYHBIC METOIBI MPHU TIOUCKE H
otOope Ouonornueckoil nHGoOpMaIMU, HEOOXOIUMON Il BBITIOJTHEHUSI YYEOHBIX

3ajay;

npuoOpeTaTh OIBIT HWCHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIHTYPY aKTUBHOT'O UCIIOJIB30BaHUS Pa3TMUYHBIX
MTOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMANIbHYIO  (GOpMYy  TIpEACTaBICHUS
ouosiornueckoi nHbopmManuu (CXemMbl, rpadUKy, AUArPaMMbl, TAOJIHIIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJACTBA IMpu padoTe ¢
Oouosiorndeckoi mHGOpPMALME: TNPUMEHATh XUMHUYECKUEe, (U3UYECKHE U
MaTeMaTHYeCKHUe 3HAKH M CHUMBOJIBI, (OpPMYJbl, abOpeBUaTypy, HOMEHKIATYPY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMUYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMU  pACO3HABAaHUS U 3alUThl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) o0menue:

OCYIIIECTBIJIATH KOMMYHHKAIIMH BO BCeX c(epax KU3HU, aKTUBHO Y4aCTBOBATH
B JWajore WM JUCKYCCHU IO CYIIECTBY OOCY)KIaeMoW TeMbl (YMEHHE 3aJ]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJICHUSI OTHOCUTEIBHO BBIMIOJIHEHUS MpeajiaracMomn
3a7]a4i, YYUTHIBATh UHTEPECHl U COIVIACOBAHHOCTH TMO3UIUM IPYTUX YYACTHHUKOB
JAaJiora Wiv JTUCKYCCHH);

pacrio3HaBaTh HeBepOaJdbHBIE CpEJICTBA OOIICHUS, TOHMMAaTh 3HAYCHUE
COITMAIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYaIlUH,
yMETh CMSITYaTh KOH(MIUKTHI U BECTH IIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUs IPYTUX IO, MPOSBIATh YBAKUTEILHOE OTHOILIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

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

2) COBMeCTHAs IesITeTbHOCTD:

MMOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBHUIYaTbHOU
paboThI U peNIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS IIPU PEILICHUH YU4eOHOH 3a/1auu;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C y4ETOM OOIIHUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJieHa KOJIJIEKTUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA 10 €€ JIOCTHUXKEHHUIO: COCTABJAThH IUIAH JICHCTBHM,




pacupenensaTh poJd C Y4ETOM MHEHUH YYaCTHUKOB, OOCYXKJAaTh pPE3yJbTaThbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOEI0 BKJIaJa M KaX/I0I0 yYaCTHUKA KOMAH/Ibl B OOIIMIA
pE3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TPOEKTHI, OIEHWBATh WJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBIISITh MO3UTUBHOE CTPATETMYECKOE IMOBEJACHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJajieHNe YHMBEPCAJTbHBIMY PeryJATHBHBIMY IeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMS JUIsl BBISBICHUS MpoOJIeM M uX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpAaTh HAa OCHOBE OHMOJOTMYECKUX 3HAHUM LIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX IO OTHOIICHUIO K KUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYIKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATEIbHYIO NI€ATEIBbHOCTD, BBISBISATH
poOJIeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIIHLHOM
NEATEIIbHOCTU U AKU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEIILHO COCTABIIATH IIJIaH PEIICHUs] TPOOTIEMBI C YUETOM UMEIOIIUXCS
pECYpCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEIOYTEHUN;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSBICHUIO IIMPOKON SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWUW, TOCTOSHHO TIOBBIIIATH CBOW OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBPHOW  pEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA UM MBICIUTENbHBIX MPOLECCOB, HX pPE3yJbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIeKCUU ISl OIEHKUA CHUTYyalldd, BHIOOpA
BEPHOI'0 PEILLIEHUS;

yMETh OILICHMBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEIIEHUS MO HUX
CHUKEHUIO;

MPUHUMATh MOTHBbI M AapryMEHThl JAPYTMX MpH aHAJIU3€ PE3yIbTAaTOB
NEeATEeNIbHOCTH;




3) npuHsTHE CeON U APYTrHUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYTMX I[PH AHAIN3E PE3YIbTAaTOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEJMETHBIE PE3YJIBTATbBI

[IpenmetHble pe3ynbTarhl ocBoeHHsl mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yuedHoro npeamera «buomorus»
HAy4yHbI€ 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUN MO OCBOEHUIO, UHTEPIPETALIMHU U

npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CHUTYaIUsAX, a TakKe B peabHbIX
KU3HCHHBIX CHUTYyallUsAX, CBS3aHHBIX C Ouonorueii. B mporpamme mnpeaMeTHbie
pe3yabTaThI IPEACTABICHBI IO ToJaM 00yUYeHHUS.

[IpeameTrHbIe pe3yabTaThl OCBOCHUS ydeOHOro mpeamera «buomnorus» ¢ 10
KJlacce NOJKHBI OTPaXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJM OUOJIOTMH B CUCTEME HAy4YHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAy4YHOTO MHPOBO33PEHHUSA, O BKJIAJE POCCUHCKUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OUONOTUH, (DPYHKIIMOHATBLHON
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE PaCKphIBaTh COJEp)KaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSITHI:
KU3Hb, KJI€TKa, OPTraHu3M, MeTa00I13M (0OMEH BEIECTB U MPEBPAIlCHUE YHEPTUN),
romMeoctad (CaMmMOperyJysiiusi), ypOBHEBas OpraHU3alMsl JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE U3JaraTh OWOJOTUYECKHE TeopuHu (KJIeTOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u y4enus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHBIX pacTeHuid H. 1. BaBunosa), onpenensite rpaHUIlbl KX
MIPUMEHNUMOCTH K )KMBBIM CUCTEMAM;

yYMEHHUE BIAJETh METOJAMU HAYYHOI'O NMO3HAHUS B OUOJIOTHUU: HAOIIOJICHUE U
ONMCAHUE KUBBIX CHCTEM, MPOLECCOB U SBICHWW, OPraHU3alMs U IPOBEICHUE
OMOJIOrMYECKOT0 AKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXJy HUCCIEAYyEMbIMU BEJIIMYMHAMH, OOBSICHEHUE TMOJYUYEHHBIX pe3yJIbTaToB,
WCMOJIb30BAHHBIX HAYYHBIX MOHSATHI, TEOPUN U 3aKOHOB, YMEHHE JEIaTh BBIBOJbI
Ha OCHOBAHHUH MOJIyUYECHHBIX PE3yJIbTATOB;




YMEHHUE BBIICISTh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHu3MOB, OCOOEHHOCTHU
MPOLIECCOB: OOMEHA BEILECTB W IMPEBpAIICHUs] PHEPIruu B KIETKe, (POTOCHHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOXXEHUS, WHIAUBUIYAIBHOTO PpPa3BUTHS  OpPraHu3Ma
(oHTOTEHE3);

YMEHUE TPUMEHATH MOJYYEHHbIE 3HAHUS VISl OOBSCHEHUS OHUOJIOTHYECKHUX
IIPOLIECCOB U SIBJIICHUM, U1 IIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LEeJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/0POBbS U 3[0POBbS
OKpYXaIOLUX JII0eH, COOMI0IEHNsI HOPM I'PaMOTHOT'O MOBEJICHUS B OKpYXKarolen
OPUPOJHON cpelle, MOHMMaHWE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOM ouoaoruu u OMOTEXHOJIOTUH TUTSI pPalMOHAIEHOTO
IPUPOIOTIOIH30BAHUS;

yMEHUE peuiaTh »dJEMEHTapHble TEeHETHYEeCKHEe 3aJaud Ha MOHO- U
IUTHOPUAHOE CKpEIIMBaHUE, CLEIJICHHOE HACIEOBaHUE, COCTaBISTh CXEMBbl
MOHOTHOPHHOTO CKPEIIUBAaHUS [JIsl MPEJICKa3aHUsl HACJICIOBAHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHHUE BBIMIOJNHATH JA0OpPATOPHBIE U TPAKTHYECKHE PaldOThI, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U 1a00paTOPHBIM 000PYyI0BaHUEM;

yMEHUE KpPUTUYECKH OIICHHBaTh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIU, HAYYHO-TIOMYJISIpHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO037]aBaTh COOCTBEHHBIE IMCHMEHHBIE W YCTHBIE COOOIICHHS,
000011251 OMOIOTHYECKYI0 MH(GOPMAIIUIO M3 HECKOJBKUX HWCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATHUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buomnorus» 6 11
KJlacce NOJKHBI OTPAXKAaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OMOJIOTHH B CHCTEME HAy4YHOTO
3HAHHWSI ECTECTBCHHBIX HAayK, B (OPMHUPOBAHHUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHAIBHON
IPAaMOTHOCTHU Y€JIOBEKA JJIs PEIICHUS] )KU3HEHHBIX 33/1a4;

YMEHHUE PACKPHIBATH COJICPKAHUE OMOTOTUIECKUX TEPMUHOB U TTOHSITHI: BUI,
MONYJISIIUSL, TeHO(MOHI, SBOJIIOIUS, ABUXKYIIHE CUIbI ((haKTOpbl) SBOJIOINH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BUJ000pa30BaHUE, KOJIOTHYECKHE (DAKTOPHI,
AKOCHUCTEMA, NPOJAYUEHThI, KOHCYMEHTBI, pPEAYLEHTbl, LENU MUTAHUS,
JKOJIOTHYEeCKas Mupamuia, OroreoreHos, onocdepa;




YMEHUE H3/IaraTh OWOJIOTMYECKHE TeopuH (PBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DSBOJIOLMH), 3aKOHbl W 3aKOHOMEPHOCTH
(3apogpimeBoro cxonactsa K. M. bapa, uepenoBaHus riaBHBIX HAOpaBICHUN H
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. . Bepnanckoro),
ONPENEIATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIAJIETh METOAAaMU HAYYHOT'O MO3HAHUS B OMOJOTUU: HAOIIOEHUE U
ONMCAHUE YKUBBIX CUCTEM, IPOLECCOB W SBICHHUM, OpPraHU3alMs U IPOBEACHUE
OMOJOTMYECKOTO IKCIIEPUMEHTA, BbIJIBUKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH

MCXKAY HUCCICAYCMbIMHU BCJIMYNHAMU, 00BsICHEHHE MMOJIYUYCHHBIX PC3YyJIbTATOB,

UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUH, TCOPUH U 3aKOHOB, YMCHHE JIeJIaTh BBIBOJIBI
Ha OCHOBaHWH TOJIYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIJICTATh CYIICCTBCHHBIE NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHJOB, TMOMNYJIAIHA, TPOAYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHMsI, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB, JICHCTBHS DKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHW3MBI, IEepeHoca
BEIICCTB M IIOTOKA DHEPrUM B IKOCUCTEMAaX, AaHTPOIOTCHHBIX H3MCHCHHHA B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOT€OXMMHYECKUX
ITUKJIOB B Onocdepe;

yMEHHUE MPUMEHSTH MOJTYYEHHBIE 3HAHUA A OOBSICHEHUs OMOJIOTMYECKUX
IPOLIECCOB U SABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EJIpl0 oOecreyeHusi O€30MacHOCTH CBOErO 3J0POBbS U 37I0POBbS
OKPYXAIOIIUX JIIOCH, COOMIOIEHUSI HOPM IPAMOTHOTO TOBEICHUS B OKPY KAIOIIeH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIb30BAHMS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUH TSI pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

yMEHHUE pemniaTh dJeMEHTapHbIe OMOJIOTHYECKUE 3a/1aul, COCTABISITH CXEMBI
MEPEHOCa BEILIECTB U SHEPTUU B SKOCUCTEMAaX (LIEMU MUTAHUA );

YMEHHUE BBIMIOJNHITH JA0OpATOPHBIE U TPAKTHYECKHE PaOOTHI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaO0OPaTOPHBIM 000PYTOBAHHUEM;

yMEHUE KPUTUYECKH OIICHUBAaTh H HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJOTUYECKOTO  COJEP)KaHWsA, BKIIOUYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEICTBA MacCOBOW MH(OpMAINHU, HAYYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

YMEHUE CO037]aBaTh COOCTBEHHBIE THUCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011as OMoNOrnYecKyr0 UHGOPMAIUIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.




TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

buonorus xkak Hayka

bubmmoreka [{OK
https://m.edsoo.ru/7f41c292

JKuBrIle cucTeMBI 1 UX opranu3anus

bu6moreka [IOK
https://m.edsoo.ru/7f41c292

XHWMHUYECKUH COCTAB U CTPOEHHUE KIIETKH

bu6moreka [IOK
https://m.edsoo.ru/7f41c292

}KI/ISHCHCHTCHBHOCTB KIICTKH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

Pasmuoxkenue u WHAUBHUYAJIbHOC Pa3BUTHC

OpPTaHU3MOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

HaCJ'IeI[CTBeHHOCTb 1 U3MCHYUBOCTH
OpraHnu3mMoB

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292

Cenexuusi opranu3MoB. OCHOBBI
OMOTEXHOJIOTUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292

PesepBHOE Bpems

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

buonorus B cucreme Hayk

bubmmoreka [{OK
https://m.edso00.ru/863e6122
https://m.edso00.ru/863e632a

MeTonbl TO3HAHUS JKUBOW ITPUPOJIBL.
[IpakTnueckas padorta Ne 1
«HMcnonp30Banue pa3IMYHbIX METOJIOB
MIPU U3YyYEHUH OMOJIOTMYECKUX 0OBEKTOBY»

bu6mmoreka [IOK
https://m.edso00.ru/863e6122

buonorudeckue cuctemMbl, IPOLECCH U UX
U3y4YeHHE

bu6mmoreka [IOK
https://m.edso00.ru/863e6564

XUMHYECKUI cocTaB KIETKU. Boma u
MHHEPaJIbHBIE COJTN

bu6mmoreka [IOK
https://m.edso00.ru/863e674e

benku. CoctaB u cTpoeHHe OEIKOB

bu6mmoreka [JOK
https://m.edso0.ru/863e6b72

depMeHThl — OUOJIOTUYECKHE
KaranuzaTtopsl. Jlaboparopnas padora Ne 1
«M3yueHne KaTaIMTUYECKONH aKTUBHOCTH

(dbepMeHTOB (Ha mpUMeEpe aMIJIa3bl WK
KaTaJiasbl)»

bubmuoreka [JOK
https://m.edso0.ru/863e6b72

Yrnesoasl. JIunuael

bubnuoreka [JOK
https://m.edso00.ru/863e6870

Hyxneunnossie kucnorsl. AT®

bu6mmoreka [JOK
https://m.edso0.ru/863e6d5c
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HcTopus u MeTOABI N3y4YEHUS KIIETKH.
Kiterounas teopus

bubnuoreka [IOK
https://m.edso0.ru/863e6e88

KneTka kak 1esocTHas )KuBasi CUCTeEMa

CrtpoeHue 3yKapuOTHUYECKOM KIETKHU.
JlabopatopHas padora Ne 2 «3yuenue
CTPOEHUS KIIETOK pAaCTEHUH, )KUBOTHBIX,
rpubOB 1 OaKTepUil MO MUKPOCKOIIOM Ha
TOTOBBIX MHKpOTIpenapaTax u ux
OTTMCaHHE)

bu6mmoreka [{OK
https://m.edso00.ru/863e6ff0
https://m.edso00.ru/863e716c¢

OOMeH BEIIECTB WIIH META00IN3M

bu6moreka [IOK
https://m.eds00.ru/863e766¢

dorocunaTe3. XeMOCHUHTES

bu6mmoreka [IOK
https://m.edso00.ru/863e7c98

DHepreTUYecKuii 0OMeH

bu6mmoreka [IOK
https://m.edsoo.ru/863e7aae

JKuzHeHHbIN UMK KISTKU. [{enenue
KieTku. Muto3. JlabopaTopnast pabora No
3 «HaOmronenne MuTO3a B KIIETKAX
KOHYHKA KOpEIIKa JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax»

bu6mmoreka [IOK
https://m.edsoo.ru/863e7dc4

Buocunres 6eaka. Peakmus MaTpUIHOI'O
CHHTC3a

bu6mmoreka [JOK
https://m.edso00.ru/863e796e

Tpancnsanus — OnocuHTE3 OeKa

bubmuoreka [JOK
https://m.edso00.ru/863e796e

Hexnerounsie ¢GopMbl )KU3HU — BUPYChI

bubmuoreka [JOK
https://m.edso0.ru/863e7540

cDOpMI:I Pa3MHOKCHU OPpTaHN3MOB

bu6mmoreka [JOK
https://m.edso0.ru/863e81h6
https://m.edso0.ru/863e831e
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Meiios

bubnuoreka [IOK
https://m.edso0.ru/863e7f4a

OO0pazoBanue U pa3BUTHE MOJIOBBIX

kieTok. OmnonorBopenue. JlaboparopHas
pabota Ne 4 «3ydeHne CTpoeHUS

IIOJIOBBIX KJICTOK Ha I'OTOBBIX
MUKpOTIpenapaTax»

bubmmoreka [{OK
https://m.edso00.ru/863e81b6

NHuBuayansHOE pa3BUTHE OPraHU3MOB

bubmmoreka [{OK
https://m.edso00.ru/863e8436

I'emetnka — HayKa O HaCJICACTBCHHOCTH U
U3MCEHYUBOCTHU

bubmmoreka [{OK
https://m.edso00.ru/863e86f2

3aKOHOMEPHOCTH HACIEOBAHUS
MpU3HAKOB. MOHOTHOpHUIHOE
CKpeIllBaHHE

bu6moreka [IOK
https://m.eds00.ru/863e8878

JlurnOpuHOE CKpeIuBaHue. 3aKOH
HE3aBHCHUMOT'0 HACJICJIOBaHUS TTPU3HAKOB

bu6mmoreka [IOK
https://m.edso0.ru/863e89a4

CueruieHHOE HacJIeIOBaHNE TIPU3HAKOB.
Jlabopatopnas pabora Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHOPHTHOTO U
JUTUOPUIHOTO CKPEIIUBAHUS Y
1po30(uIIEl Ha TOTOBBIX
MUKpOIIperapaTax

bu6mmoreka [JOK
https://m.edso0.ru/863e8c60

I'enetuka nona. HacnenoBanue
MPU3HAKOB, CUEIUICHHBIX C MTOJIOM

bubmuoreka [JOK
https://m.edso00.ru/863e8c60

W3menunBocTh. Henacnencrsennas
n3MeH4YUBOCTb. JlaboparopHas pabota Ne
6. M3yuenne Mo puKaMOHHON
M3MEHYHMBOCTHU, TOCTPOCHUE

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe
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BAPUALIMOHHOTIO Psfia U BapUALMOHHOU
KpHUBOW»

HacnencrBenHas H3MEHYUBOCTD.
JlabopatopHast pabora Ne 7. «AHanu3 bubnuorexa [JOK
MyTalMi y 1po30(]uiibl Ha TOTOBBIX ' https://m.edso00.ru/863e8efe

MHUKpOIpenapaTax»

bu6mmoreka [{OK

30 T'eneruka uenosexa https://m.edso00.ru/863e8d78

PesepBubIit ypok. O60011€HIE TIO TEME
31 «HacnencTBeHHOCTE 1 H3MEHYNBOCTD
OpPTaHU3MOB»

bu6mmoreka [IOK
https://m.edso00.ru/863e9214
MeToasl U JOCTHIKEHUS CETICKIIUHT bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.edso00.ru/863e9214

32 Cenekius Kak HayKa M TIpoIiecc

33

buoTexHonorus kak orpacib bubnuoreka [IOK
MPOU3BOACTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



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

YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOANUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET







