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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3zpaborke mnporpamMMmbl 1O OHOJOTMM TEOPETHUECKYI0 OCHOBY JJIA
OIpeJeNeHHs TOAXO0I0B K (POPMUPOBAHUIO COAEPKAHUS yueOHOro npeameTa «bruosorus»
coctaBwin: KoHuentyaiabHble mnonoxeHuss OGI'OC COO o B3auM0OOYCIOBIEHHOCTH
1enen, colepKaHus, pe3yJbTaToB OOydeHUs] U TpeOOBaHUN K YPOBHIO MOJATOTOBKH
BBIIIYCKHUKOB, TIOJOXKEHHsI 00 oOOIuX WeNsIX ¢ MNpUHIMUNAX, XapaKTepU3YIOIIUX
COBPEMEHHOE COCTOSIHHE CHUCTEMBbI cpelnHero oOiiero oOpazoBaHusi B Poccuiickoi
Qdenepanuu, a TaKXkKe MOJOXKEHUs O crneluduke Ouoyoruu, €€ 3HAUY€HWU B TO3HAHUU
KUBOM TpHUpOABI U 00ECIEUEeHUH CYIIECTBOBaHUs yenoBeueckoro obmiectBa. CoriiacHo
HA3BAHHBIM TOJIOKEHUSM, OINpPENeSeHbl OCHOBHBIE (DYHKIMU MPOTrpamMMbl MO OMOJIOTHH U
€€ CTpyKTypa.

[Iporpamma mo Ouosjoruu naé€r OpelcTaBieHWEe O UensX, o0 oOumied crpaTeruu
oOydeHHMsl, BOCHHUTAHMS W Pa3BUTHUA OOY4YAIOIIMXCSA CpEACTBAMU Y4eOHOro MpeameTa
«buonorus», omnpenenser o00s3aTeIbHOE MPEAMETHOE COAEpPKAHUE, €ro CTPYKTYpY,
pacmpeniesieHue Mo pas3jesaM U TeMaM, PeKOMEHAYEMYIO MOCIeI0BaATEIbHOCTh U3YUEHUS
y4eOHOro Marepuaia ¢ y4éToM MEXKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3EH, JIOTHUKU
00pa3oBaTeIbLHOrO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00YyYatOITNXCS.

B mporpamme mo OMONOTMM TaKKe YYUTHIBAIOTCA TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM,  METalmpeIMETHbIM M  TMPEJMETHBIM  pe3ylbTaTaM o0ydeHus B
(GbOopMHUpPOBAaHUM OCHOBHBIX BHJOB Y4€OHO-TIO3HABATENBHOW JESATENBHOCTH/Y4EOHBIX
JENCTBUM 00YyYarOIINXCS 10 OCBOCHUIO COJIEP KaHMsI OMOJIOTHYECKOTO 00pa30BaHMUs.

B mporpamme no 6uonoruun (10 kimacc 6a30BbI ypOBEHb) peaM30BaH MPUHIIMI
IPEEeMCTBEHHOCTH B M3y4Y€HUU OHMOJOTHUM, Onarojaps 4yemMy B HEW IpocMaTpuBaeTcCs
HAIPABJICHHOCTh HA pa3BUTUE 3HAHWM, CBSA3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-
HAy4YHOTO MHPOBO33PEHUS, LIEHHOCTHBIX OpPHEHTALUUW JIMYHOCTH, SKOJOTHYECKOTO
MBIIIJICHUS, TIPEICTABICHUN O 3I0POBOM 00pa3e KU3HU U OEPEKHBIM OTHOLIEHUEM K OK
JKarole npupoaHoi cpeae. I[loaToMy Hapsany ¢ H3ydeHHEM O0IICOMOIOTHYECKUX TEOPH,
a TaK)K€ 3HAHMM O CTPOEHHUM >KMBBIX CUCTEM pa3HOrO paHra M CYIIHOCTH OCHOBHBIX
IOPOTEKAIOIMX B HUX IPOIECCOB B MpOrpaMMme IO OHOJOTHM YAEJIEHO BHHMAaHHE
WCIIOJIb30BaHUIO TIOJYYEHHBIX 3HaHUI B MOBCEAHEBHOMN KU3HU JIJIS1 PELICHUS TPUKIIAIHBIX
3aja4, B TOM 4ucie: Npo(UIaKTUKNA HACJEJCTBEHHBIX 3a00JIeBaHUN uYelIOBEKa, MEIUKO-
TEHETUYECKOTO0 KOHCYJIbTUPOBAaHUS, OOOCHOBAaHUS 3KOJOTHYECKH IIEJIECO00pa3HOTro
MOBEJCHUA B OKPYXKAKIIEH NPUPOJHON Cpele, aHaau3a BIMSHHUS XO3SMCTBEHHOU
NESATENbHOCTH YEJOBEKA HA COCTOSIHUE NPHUPOAHBIX M HCKYCCTBEHHBIX 3KOCHCTEM.
VYcunenve BHUMaHUS K NPUKIAAHON HAIpPaBIEHHOCTH y4yeOHOro npeaMera «buomorus»
NPOAUKTOBAHO HEOOXOJUMOCTBIO OOECHEeUeHUs] YCIOBHM Ml peIIeHuss OAHON U3
aKTyaJbHBIX 3a7a4 HIKOJBHOTO OWOJIOTMYECKOTr0 00pa30BaHHUs, KOTOpas MpeArosiaraer
(opMupoBaHue Yy OOydarOIIMXCAd CHOCOOHOCTH aJanTHPOBAThCS K H3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpenHero oouero o0pa3oBaHus 3aHUMAET BaxkHOe MecTo. OHa
oOecrieuynBaer (HOpMHUPOBAHHE Yy OOyYAIOIIMXCS NPEICTABICHUH O HAYYHOM KapTUHE



MHpa, paclIUpsieT U 0000IIaeT 3HAHUSL O KUBOU MPUPOJIE, €€ OTIUYUTEIBHBIX MMPU3HAKAX
— YPOBHEBOM OpraHu3aiiiy U HBOJIOHH, CO3/1a€T YCIOBUS JIJIs: TO3HAHUS 3aKOHOB KUBOU
npupojibl, (GopMupoBaHus (PYHKIIMOHATBHOW TPAMOTHOCTH, HABBIKOB 3/I0POBOTO H
Oe3omacHoro oopaza KU3HH, SKOJOTMYECKOrO0 MBIIIICHUS, [EHHOCTHOTO OTHOIICHUS K
YKUBOW IIPUPOJE U YEIOBEKY.

Bonbiioe 3HaueHue OHWOJOTHS HMMEET TaKXKe JJis PEIICHUS BOCHUTATEIBHBIX U
Pa3BUBAIONIMX 33/lad CPEIHEro OOIIero oOpa3oBaHMs, COIMATU3AIMU O00yUYarOIIUXCS.
N3yuenne Ouosiorun oOecreuuBaceT YCJIOBHUS IS (DOPMUPOBAHUSI HMHTEIJICKTYalbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HMH(QOPMAIMOHHBIX  HABBIKOB, 3CTETUYCCKOH  KYJIbTYPHI,
CrOCOOCTBYET MHTETpallui OWOJOTUYECKUX 3HAHUM C MPEJACTABICHUSIMU U3 JIPYTUX
y4eOHBIX TPEAMETOB, B YaCTHOCTU, PU3HKHU, XUMUU U Teorpadun. HazBaHHbIe MOT0XKEHUS
0 MpeJIHa3HAYEHNUU YUeOHOTro mpeamMeTa « bBHoIorus» COCTaBUINM OCHOBY JIJIsL ONIPECICHUS
MOAXOJOB K OTOOPY W CTPYKTYPUPOBAHHUIO €ro COJACpP)KaHHS, MNPEICTABICHHOTO B
nporpaMme 1o OUOJIOTHH.

OT6op conepkanust ydeObHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TO3UIUNA KYJIbTYypOCOOOPA3HOTO MOAXO/a, B COOTBETCTBHU C KOTOPBIM
oOydJaroiuecs JOJKHBI OCBOUTh 3HAHUS M YMEHUS, 3HAYUMBbIE 11l (DOpMUpPOBAHUS OOIIeiH
KYJBTYPBI, ONPESSIONINE aIeKBATHOE MOBEJACHUE YEJIOBEKA B OKPYKAIOIIECH MPUPOTHON
cpene, BOCTpeOOBaHHBIE B MMOBCEIHEBHOM JKM3HU U MPAKTUYECKON nearenbHocTi. Ocoboe
MECTO B JITOM CHCTEME 3HAHHWI 3aHUMAIOT 3JIEMEHTHI COJAEpXKAHUS, KOTOpbIE CIIyXaT
OCHOBOM 11 (pOpMUPOBAaHMSI TPEACTABIECHUNH O COBPEMEHHON €eCTECTBEHHO-HAyUYHOMH
KapTUHE MHUpa M HEHHOCTHBIX OPUEHTAIUSAX JUYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIMH
OMOJIOTMYECKOTO 00pa30BaHMUS.

CTpyKkTypupoBaHHe COEpKaHUsd y4eOHOTO MaTepuaja B MporpaMMe Mo OHOJIOTHH
OCYIIECTBICHO C YYETOM TMPUOPUTETHOTO 3HAYCHHS 3HAHUNW 00 OTIWYUTEIHHBIX
OCOOCHHOCTAX JKUBOM MPUPOABI, O €€ YypOBHEBOM oOpraHuW3allid W SBOJONUU. B
COOTBETCTBHM C OJTHM B CTPYKType YyueOHoro mnpenmera «buonorus» BblIeIeHbI
CIeNyIONINe colepKaTelbHble JUHUM: «buonoruss kak Hayka. MeToabl Hay4dHOTrO
no3HaHus», «Kietka kak Ouonorumdeckas cuctemayn, «OpraHu3Mm Kak OHOJIOTHYECKas
cuctemay, «Cructema W MHOTOOOpasWe OpPraHMYECKOTrO MHUpay, «IBOIIONUHS KUBOU
MPUPOABD», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

Henp nzydenus yueObHoro npeamera «buomnorus» Ha 0a30BOM ypOBHE — OBJAJCHUE
0Oy4YarOMMMHUCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIIMOHAIBHOW OPTaHU3AIIUN KUBBIX CUCTEM
pPa3HOTO paHra W MPHUOOPETCHHWE YMEHWM WCIIONBh30BATh OTHU 3HAHHS ISl TPAMOTHBIX
JICUCTBUYN B OTHONIICHWH OOBEKTOB >KUBOW MPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HECHHBIX
mpooIeMm.

JlocTikeHue uenu u3ydeHus: yueoHoro npeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecreuynBaeTCsl PEIICHUEM CIICTYIOIINX 33/1a4:

OCBOEHHE OOYYAIOIIMMUCA CUCTEMbI 3HAHHI O OMOJOTMYECKHUX TEOPUSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTe3aX, TMpaBWiIaX, CIyXaluX OCHOBOW s
dbopMHUpOBaHUST TPECTABICHUNH O ECTECTBEHHO-HAYYHOW KapTHHE MHpPa, O METOJax
Hay4YHOTO MO3HaHUS, CTPOCHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKUBBIX CHUCTEM Pa3HOIO



YPOBHSI OpTaHW3AINH, BBIJAIONIUXCS OTKPHITHSAX W COBPEMEHHBIX WCCIICIOBAHUAX B
OHoJI0orNUH,

dopMupoBaHue 'y OOYYarOIIMXCS  IO3HABATCIBHBIX, WHTEIUICKTYyallbHBIX U
TBOPUYECKHUX CIIOCOOHOCTEH B IMpOIlecCe aHaiM3a JAHHBIX O MyTSAX Pa3BUTHS B OHOJIOTHH
HAyYHBIX B3TJISA0B, MACH M TOIXOM0B K H3YYEHHUIO JKMBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3aIlnu;

CTaHOBJICHHE Yy OOydYarommxcss OOIIeH KynbTyphl, (PYHKIMOHAIBLHON T'PaMOTHOCTH,
pa3BHUTHE YMEHUN OOBSCHAThH M OLICHUBATH SBJICHUS OKPYIKAIOIIECT0 MUPA KUBOU TIPUPOIBI
Ha OCHOBAHHMHM 3HAHUH U OIBITA, TIOJYUYECHHBIX MTPU U3YUCHUH OUOJIOTHH;

dopMupoBaHue y  OOydYaromuxcs ~ yMEHHH  WUIIOCTPUPOBATh  3HAUYCHUE
OMOJIOTUYCCKUX 3HAHWUH B  TPAKTUYCCKOW  JICATEILHOCTH  4YCJIOBEKa, Pa3BUTHH
COBPEMCHHBIX MEIMIIMHCKUX TEXHOJIOTUH U arpoOOMOTEXHOIOTHIA;

BOCHUTaHUE YOSIKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEJIOBEKOM YKUBOH MPUPO/IBI,
HEOOXOJIMMOCTH OEpEeKHOTO OTHOIICHHSI K HEH, COOJIONCHHUS JITHYECKHMX HOPM IPHU
IPOBEJICHUN OMOJIOTUYECKHUX UCCIICIOBaHUIT;

OCO3HAHHWE IICHHOCTH OWOJIOTMYCCKUX 3HAHWUH IS TOBBINICHUS  yPOBHS
9KOJIOTHYECKOU KYJIBTYPHI, 111 POPMUPOBAHUSA HAYYHOTO MUPOBO33PCHHUS;

NPUMCHCHUE TPUOOPETEHHBIX 3HAHWW M YMEHUH B ITOBCEIHEBHON JKWU3HM JUIS
OIICHKW IIOCJICJICTBHI CBOEH JEATEILHOCTH II0 OTHOIICHUIO K OKpYXKalomeh cpeje,
COOCTBEHHOMY  3/IOPOBBIO, OOOCHOBaHHME U COOJOJeHHE Mep NPOPUIAKTHKA
3a00JICBaHMIA.

B cucreme cpennero oOmiero o6pazoBanusi «buosiorus», mzydaemas Ha 0a30BOM
YPOBHE, SIBIIIETCS 0053aTEIHbHBIM YU€OHBIM TIPEAMETOM, BXOISIINM B COCTaB MPEIMETHOU
obnactu «EcTecTBeHHO-HAyUHBIE TPEIMETHDY.

Jlns w3ydeHus: Ouosnoruu Ha 0a30BOM YpOBHE CpEIHEro OOIIero oOpa3oBaHHS
otBoautcs B 10 kiacce — 34 yaca (1 gac B Heneno).

COJEPKXAHUE OBYUYEHUA
10 KIJACC

Tema 1. buoJiorusi kKak Hayka.

buonoruss kak Hayka. CBsi3p OmOIOTMH C OOIIECTBEHHBIMU, TEXHHUYECKHUMH H
JIPYTHMH €CTECTBEHHBIMU Haykamu, (Quiocodueid, STUKOH, SCTETUKONW U mpaBoM. Pomb
Oowonornn B (GOPMHPOBAHWM COBPEMEHHON HaydyHOW KapTwHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoasl MO3HAHUS >KUBOM MpuponAbl (HAOMIOIEHUE, HKCIEPUMEHT, OIMHCAHUE,
U3MepeHue, Kiaccuukanus, MoJeIUpOBaHuE, CTaATUCTUYECKass 00pabOTKa IaHHBIX).

JdemoncTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konsros, [[x. Yorcon u @. Kpuk.



Tabnuupl u cxembl: «MeToAbl MO3HAHUS KUBOU TPUPOIBD.

JlabopaTopHbIe M IpaKTHYeCKHe padoThbI:

[Ipaktuueckas padora Ne 1. «Mcnosnb3oBaHuE pa3iIMYHBIX METOJIOB MPHU M3YUEHUU
OMOJIOrMYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl U X OPraHU3aLMS.

JXusble cucteMbl (OMOCUCTEMBI) KaK IpeIMET U3ydeHus: Ouonoruu. OTinume KuBbIX
CUCTEM OT HEOPTaHUYECKON MTPUPOIBI.

CgoiicTBa OuoOcHCTEM W HX pa3HoOOpa3ue. YPOBHHU OpraHu3aluu OHUOCHUCTEM:
MOJIEKYJIAPHBIN, KIIETOYHBIA, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJIAIMOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOreoeHOTHYECKHIT ), OnoCchepHBIil.

JdeMoHcTpanum:

Tabnuupl 1 cxembl: «OCHOBHBbIE MPU3HAKU KU3HWUY», «YPOBHU OpraHU3alUU >KUBOU
OPUPOIBDY.

O6opynoBanue: Mmojenb Mojekyisl JJTHK.

Tema 3. XumMHnuyecKkuii COCTAB M CTPOCHHE KJICTKH.

XWMHUYECKUA COCTaB  KJIETKA. XUMHUYECKHME DIEMEHTBI: MaKpO3JEMEHTHI,
MUKpO3JEMEHTHI. BoJla 1 MUHEpPAJIbHBIE BEIIECTBA.

OyHKIIMU BOJABI 1 MUHEPAIbHBIX BEHIECTB B KieTke. [loaaep:kanne oCMOTHYECKOTrO
OaJaHca.

benku. CoctaB u cTpoeHue OelIKOB. AMHUHOKHUCIOTBI — MOHOMEPBI OEJIKOB.
He3ameHuMmble W 3aMEHUMBIE aMUHOKHCIOTBL. AMHWHOKHCIOTHBIA COCTaB. YPOBHH
CTPYKTYpbl O€JIKOBOM MOJEKyJbl (MepBUYHAS, BTOPUYHASA, TPETHUYHAs U YETBEPTHUUHAS
CTpYKTypa). XUMHUUYECKHE CBOMCTBa OenkoB. bruonornyeckue GyHkinm OEIKOB.

®epmeHTHl — Ouosiornueckue karamuzatopbl. CTpoeHue QepMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas creunduunocts. Kopepmentsl. Butamunsl. Otianunst GepMeHTOB OT
HEOPraHMYECKUX KaTalln3aTOPOB.

VYrneBoasl: MOHOcaxapuabl (TJIIOKO3a, pubo3a W Je30KCHpH003a), HCaxapuibl
(caxapo3a, 1aKTO3a) U MoJaucaxapuiabl (Kpaxmai, TJIIMKOIeH, 1eIi0i03a). buonornueckue
(GyHKIMM yTIEBOIOB.

Jlumuner: Tpuraunepuabl, dhochonunuasl, crepouasl. [ 'uapopunbHO-THAPOPOOHBIE
cBoiicTBa. buonorunueckue Gpynkunu nunuaoB. CpaBHEHUE YIII€BOJOB, OEIKOB U JUIHIOB
KaK UCTOYHUKOB SHEPTHUU.

Hyxkneunossie kucnotel: JIHK m PHK. Hyxneotuabl — MOHOMEpBI HYKJIEMHOBBIX
kucnoT. Ctpoenne u ¢ynkuun JJHK. Crpoenne u dynkumm PHK. Buner PHK. ATO:
CTPOCHHE U (PYHKIIUH.

[utosorus — Hayka o kierke. Knerounas teopusi — mpumep B3aUMOJICUCTBHS UIIEN U
(aKkTOB B HAYYHOM MMO3HAHUH. METOAbI U3YUCHUS KIETKU.

Knerka kak menoctHass xuBas cucrema. OOIIMe NpPU3HAKKA KIETOK: 3aMKHYTast
HapyxHasi MemOpana, mosiekyyisl JJHK kak renernueckuii ammapar, cUCTEMa CHHTE3a
Oeika.

Tunsl KIETOK: 3yKapuoTHuYecKass M HpokapuoThueckas. OCOOEHHOCTH CTPOEHUs
npokapuoTuiyeckor kineTku. Kierounas crenka Oakrepuil. CTpoeHUE 3YKapUOTUUYECKOU



KJIeTKU. OCHOBHBIE OTINYMS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKHU.

IIoBEpXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAsl CTEHKA, IJIMKOKAJINUKC, WX
¢ynkuuu. Ilnasmatudeckas MemOpaHa, €€ cBoicTBa M (QyHKuuu. [{uTomnmasma u eé
opraHouibl. OqHomMemMOpanHbie opranouasl kietku: DIIC, annapar ['onbaxy, JIU30COMBI.
IlonyaBTOHOMHBIE OpPraHOWIBI KJIETKH: MHUTOXOHAPHUM, IacTtuabl. IIpoucxoxiaenue
MUTOXOHAPUM u miaactud. Buael mnactua. HememOpanHble OpraHouabl  KIETKH:
pUOOCOMBI, KJICTOYHBIN IEHTP, LIEHTPUOIU, PECHUYKHU, KIYTUKU. DYHKIIUU OPraHOUIOB
KJIETKU. BritoueHus.

SAnpo — perynsaTopHblid UeHTp kieTkd. CrpoeHue sapa: sjuepHas o000i10YKa,
KapuoIlIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnopT BEIIECTB B KIETKE.

JdeMoHCcTpanum:

IToptpersl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneitnen, P. Bupxos, /[x. Yorcos,
@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel: «PacnpeneneHne XUMUYECKUX DJJIEMEHTOB B HEXHBOW IPUPOAE,
«Pacrnipegenenue XMuMUYECKUX 2JIEMEHTOB B dKUBOW MPUPOJIE.

Tabmuuet u  cxembl: «llepuonnueckas TabiMIa XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoIeKysbl BOJbl», «buocunte3 Oenka», «CTpoeHHe MOJIEKYNbl Oenkay,
«Ctpoenue depmentay, «Hykinennossie kuciotel. JJTHK», «Ctpoenne momnekyiasl ATDy,
«CTpoeHHE 3YKapHUOTHYECKON KIETKH», «CTpoeHue >KUBOTHOM KIeTKH», «CTpoeHue
pacTUTENnbHOM KIeTKN», «CTpoeHue NpPOKApUOTHYECKOM KIeTkn», «CTpoeHue snpa
KIIETKNY, «YTIEBOABD, «JIMIUABD).

O6opynoBaHue: CBETOBOM  MHUKPOCKOI, OOOpyAOBaHHE JUIsl  MPOBEICHHUS
HAOJIIOICHU, U3MEPEHHH, SKCIIEPUMEHTOB, MUKPOIIpENapaThl PACTUTENbHBIX, )KUBOTHBIX
U OaKTepUaIIbHBIX KIIETOK.

JlaGopaTopHble 1 MPaAaKTUYECKHE PAOOTHI:

JlaGopatopnas pabota Ne 1. «/3ydeHune KaTaIUTUYECKOW AKTHBHOCTH (PEPMEHTOB
(Ha MpUMeEpe aMUJIa3bl WA KaTallas3bl)y.

JlaGopatopHas pa6ota Ne 2. «/3ydeHue CTpOeHUsI KIETOK PacTeHUH, KUBOTHBIX H
OaxkTepuii MoJ MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpENapaTax U X OMHUCAHUEY.

Tema 4. ’KusnenesiTeIbHOCTH KICTKH.

OOmeHn BemiecTB, Wi MeTabomm3M. AccuMumsius (TUIaCTUYECKUid OOMEH) u
TUCCUMUWIISIIUS  (PHEpreTHYecKuid 0O0MEH) — JB€ CTOPOHBI EIMHOrO TMpolecca
Metabonu3ma. Ponb 3aKOHOB COXpaHEHUsS BEUIECTB M JHEPTMUM B MOHUMAHHUU
MeTadoIn3Ma.

Tuner oOMmeHa BemiecTB: aBTOTpO(dHBIM W TereporpodHbIi. Poinb ¢epmeHTOB B
oOMeHe BEIIeCTB U MPEBPAIllEHUU SHEPTUU B KIIETKE.

®otocunte3. CetoBas u TeMHOBas (a3pl orocunTeza. Peakumm Qorocunresa.
OddextnBHOCTL (HOTOCHHTE3a. 3HaUeHHE (POTOCHMHTE3a JJIs KU3HU Ha 3emie. Brnusaue
YCIIOBUW cpelbl Ha (POTOCHHTE3 M CHOCOOBI MOBBIIIEHHS €ro NPOAYKTUBHOCTH Y
KYJbTYPHBIX PACTEHUHU.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoINe OaKkTepuu. 3HAUCHUE XEMOCHHTEe3a IS JKU3HHU



Ha 3emIe.

OHepreTuueckuii oOMeH B KieTke. PaciieruieHne BelIeCTB, BbIJCICHHE H
AKKyMYJIMpPOBAHHE HHEPruU B KIETKE. OTalbl 3HEPreTUYECKOro obMeHa. [ nmkonus.
bpoxenne wu ero Buapl. KuHCIOPOOHOE OKHUCIEHHE, WM KIETOYHOE JIBIXaHUE.
OxucnurensHoe pochopunrpoBanue. IPPEKTUBHOCTh SIHEPTETUUECKOTO OOMEHA.

Peaknun matpuynoro cunres3a. ['enermueckas mnbopmanus u JIHK. Peanuzanus
reHeTHYeCcKor nH(opManuu B KieTke. ['eHeTuueckuil Ko u ero cBoiicTBa. TpaHcKpUnus
— Marpuunbli cunre3 PHK. Tpancnauuss — OuocuHTte3 Oenka. DTanbl TPAHCISALHU.
Koauposanue amuHOKuCIOT. Posib pubocom B OuocuHTe3e Oelka.

Heknerounsle @opmbl xu3Hu — Bupycbl. Wctopus otkpeiTusi BupycoB (. H.
NBanoBckuit). OCOOCHHOCTH CTPOCHUS M KU3HEHHOTO IMKJIa BUpPYcOB. bakrtepuodaru.
bonesnn pacteHuid, JKHUBOTHBIX M 4YEJIOBEKa, BbI3bIBAEMBbIE BUpYycamMu. Bupyc
ummyHonedunmra yenoeka (BUY) — BozOyaurens CIIMJ{a. OOpaTHas TpaHCKpHIMLMS,
peBepTasza u uHTerpasa. [Ipogunakruka pacrpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUM.

JdeMoHCcTpanum:

IToptpetsl: H. K. Konbuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmumer u  cxembl: «Tumbl nuTanusy, «Metabomuzmy», «MUTOXOHIPUSY,
«JHepreTudyeckuii  oOMmeH», «Xmoporacty, «Dorocunres», «Ctpoenue JIHK»,
«Ctpoenne u (QyHKUMOHUMpOBaHUE TreHa», «CuHTe3 Oenkay, «['eHeTHUeCKUN KoY,
«Bupycw», «baktepuodarn», «CtpoeHwe u ku3HeHHbIH 1wmKa Bupyca CII/Ia,
O0aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: wmoaenu-anmiukamuu  «Ynsoeane JHK wu  Tpanckpuniusy,
«buocuntes 6enkay, «CTpoeHHe KIETKN», MoJielb cTpykTypsl JITHK.

Tema 5. Pa3MHokeHHe M MHIUBUAYAJTbHOE PA3BUTHE OPTaHU3MOB.

Kiterounsrii 1iuki1, win >kM3HeHHBIW MUK KiIeTku. MHTepdaza u muto3. Ilporeccsr,
nporekarmue B uHTepdasze. Perumkanms — peaknus wmatpuaHoro cuHTeza JIHK.
Crpoenue XpoMocoM. XPOMOCOMHBIM HaOOp — KapUOTHI. JIUIUTOMIHBIN M TarjIOW HBIN
XpOMOCOMHBbIE HaOopbl. Xpomatuisl. [luTomornueckue OCHOBBI Pa3MHOXKEHUS U
MHIVBU1YaJIbHOIO PAa3BUTHS OPTraHU3MOB.

Henenue xnetku — muto3. Ctaguum muto3a. IIpoueccsl, mpoucxoasume Ha pa3HbIX
CTaJUsIX MUTO3a. BHOJIOrNYECKU CMBICT MUATO3A.

[Iporpammupyemasi rubGenb KIETKH — armomnTo3.

@®opMmbl pa3sMHOXKEHHsI OpraHu3MoB: Oecroioe U moinoBoe. Bunel Oecnosoro
Pa3sMHOXEHMS:  JE€JICHUE  HAJABOE, I[IOYKOBAHUE OJHO- M  MHOTIOKJIETOYHBIX,
CHOpooOpa3oBaHUE, BETEeTATHMBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KJIOHUPOBAaHHE
OpPraHNU3MOB, €r0 3HAYEHUE IS CEJIEKIIUH.

[TonoBoe pasMHOXKEHUE, €T0 OTIINYHS OT OECIIOIIOrO.

Meiito3. Ctaguu meiiosa. [Iporiecchl, mMpoucXoadiIue Ha cTaausax Mmeiosa. [loBenenue
XpoMocoM B meno3e. KpoccuHrosep. buonornyeckuii CMbIC U 3HAYCHUE ME03a.

I'amerorenes — mpoiiecc 00pa3oBaHUsI MOJOBBIX KJIETOK Yy >KUBOTHBIX. [lojoBbie
KeJe3bl: CEMEHHUKUA W sSIMYyHUKU. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KJIETOK — ramer
(cmepMaTo30u, SHIEKIETKa) — cliepMaToreHe3 M oBoreHe3. OCOOEHHOCTH CTPOCHUSA



SUUEKJIETOK U ciepMaro3ouaoB. OmionorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOPUOTEHES).
Otanbl SMOPUOHATILHOTO PA3BUTHS Y MO3BOHOUHBIX KUBOTHBIX: IPOOJICHHUE, TaCTPYISIus,
opranorenes. lloctamOpuoHanbHOe paszBuTHe. TuUMbl MOCTIMOPUOHATBHOTO PA3BUTHS:
npsiMoe, HenpsiIMoe (JMYMHOYHOE). BinsHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PaKTOpHI,
CroCOOHBIE BBI3BIBATH BPOKAEHHBIE YPOACTBA.

Poct u pazButne pactenuil. OHTOTreHE3 LBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH,
CTaJIuH PA3BUTHSL.

JdeMoHcTpanum:

Tabmuupt u  cxembl: «@DOpMbl  Pa3sMHOXKEHHSI  OPraHU3MOBY»,  «JlBoifHOE
OIUIOJIOTBOPEHUE Y LIBETKOBBIX paCTeHU», «BereraTuBHOE pPa3MHOKEHUE PACTEHHII»,
«/lenenue kierku Oakrepuii», «CTPOCHHE MOJIOBBIX KJIETOK», «CTpOEHHE XPOMOCOMBI»,
«Knerounbii nukny, «Pemmukauus JJHK», «Muto3», «Meio3», «lIpsiMoe u HenmpsiMmoe
pasBuruey», «l'aMeToreHes y MIIEKONMUTAIONIMX U 4elioBeKa», «OCHOBHBIE CTaJuU
OHTOTE€HE3a».

O6opynoBaHnue: MHKPOCKOTI, MUKPOTIPENapaThl «CriepMaTo30u/ibl
MJIEKOTTUTAIOIIET0», «SMIeKIeTKa MIIEKONUTAIOIEero», «Kapuoknnes B KjieTkax Kopelika
JlyKa», MAarHuTHas Mojenb-anmukanus «Jlenenne knerkm», moxens JHK, monpens
MeTtadazHON XPOMOCOMBI.

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

JlaGopatopnas pabora Ne 3. «HaOmiogeHne mMuTOo3a B KJIETKaX KOHYMKA KOpPEIIKa
JyKa Ha TOTOBBIX MUKPOIIPENApaTaxy.

JlaGopatopHast pa6ora Ne 4. «M3ydyeHue CTpOEHMsS IMOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer w 3amaum reHeTuku. Vcrtopusi pa3BUTHS T€HETHKH. PoJib TUATOJIOTHH U
SMOpPHUOJIOTUU B CTAHOBJICHUU TC€HETHKU. BKiam poccuiickux M 3apyOeKHBIX yUEHBIX B
pa3BUTHE TEHETUKU. MeToasl TeHETHKH (THOPHUIOIOTUYECKHH, IMTOTCHETHUYCCKHM,
MOJIEKYJISIPHO-T€HEeTUYECKUi). OCHOBHBIE T'€HETUYECKHE MOHATHS. [ 'eHeTumueckas
CHMBOJIMKA, UCIIOJIb3yeMasl B CXEMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACIEJOBaHMS MPU3HAKOB, YCTaHOBIEeHHble [. Menaenem.
MoHorubpuHoe CKpenuBaHue. 3aKoH €JUHO00pa3usi TMOPUIIOB TMEPBOTO MOKOJICHUS.
[IpaBusio qoMUHHpOBaHMS. 3aKOH pacUICNJIEHUsS NPHU3HAKOB. ['MIoTe3a YMCTOTHI T'aMmerT.
[TonHOE M HEMONTHOE JOMUHHUPOBAHUE.

JurnOpunHoe CcKpelmuBaHue. 3aKOH HE3aBUCUMOIO HAacjleAOBaHUS MPU3HAKOB.
[{uToreHeTueCcKkne  OCHOBBI ~ JUTHOPHUIIHOTO  CKPEIIMBAHUSA.  AHAJIU3HPYIOIIEe
ckpemBanue. lcnonb30BaHWE aHANM3UPYIOWIETO CKPEIIMBAHUS [JI  ONPEACIICHUS
FE€HOTHUIA OCOOU.

CueruieHHOEe HaciieioBaHWe mpu3HakoB. Pabora T. Moprana mno cuLEIIEGHHOMY
HACJIEIOBAaHUIO TeHOB. HapyllieHue cuenieHns reHOB B pe3yabTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.

I'enernka mnosa. XpOMOCOMHOE ONpEAENEHHWE ToJIa. AyTOCOMBI W IOJIOBBIE



XpoMocoMmbl. ['oMoraMeTHsle U reTeporameTHble opranu3Mbl. HaciienoBaHue MpU3HAKOB,
CLUEIUICHHBIX C TTOJIOM.

N3menunBoCTh. BUbl H3MEHUMBOCTHU: HEHACIIECICTBEHHAs: U HACJIEeACTBEHHas. Poib
Cpelbl B HEHACJIEJCTBEHHOW WM3MEHYMBOCTH. XapaKTEPUCTHKA MOJIU(DPUKAIUOHHOM
M3MEHUYMBOCTU. BaprallnOHHBIN psAa M BapualMoHHas KpuBas. HopMma peakiuu npusHaka.
KonndecTBeHHbIE M KA4eCTBEHHBIE MNPU3HAKM W WX Hopma peakuuu. CBOWCTBa
MOJU(DUKAIMOHHONW U3MEHUYHUBOCTH.

HacnenctBenHnasi, WM  TeHOTUNHMYECKas, W3MEHUYUMBOCTh. KomOuHaTUBHAs
M3MEHYMBOCTh. Mei03 M MOJOBOW MPOLECC — OCHOBA KOMOMHATHUBHOM M3MEHUHMBOCTH.
MyTtanmonHass UW3MEHYMBOCTh. Kraccudukamnuss MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacTtora W nOpuuuHbl  MyTauuid. MyTareHHsie  (akTopbl.  3aKOH
TOMOJIOTUYECKUX PAJIOB B HaclieACTBeHHON n3MeHnunBoctu H. M. BaBusosa.

BuesnepHast HacCiI€ACTBEHHOCTh U U3MEHUYNUBOCTb.

I'enetrnka yenoseka. Kapuorun udenoBeka. OCHOBHBIE METOJbl TEHETHUKH YEJIOBEKA:
reHeaJoruuecKuii, OJM3HEIOBbIN, IUTOTEHETUUYECKUN, OMOXMMHYECKUN, MOJICKYISIPHO-
reHetndeckuii. COBpEMEHHOE ONpeAeI€HUE TeHOTHUIA: TTOJJHOT€HOMHOE CEKBEHUPOBAHMUE,
FEHOTUIIUPpOBaHWE, B TOM uyucie ¢ nomoupto [I[P-ananuza. HacnencrBenHsie
3a007IeBaHUsl  YEJIOBEKA:  TeHHble  OOJe3HW, OOJe3HM ¢  HACJIEJCTBCHHOU
PEAPACTIONOKEHHOCTRI0, XPOMOCOMHBIE Oosie3Hu. ComaTWyecKhue W TIeHEepaTHBHBIC
myTtanmuu. CTBOJOBBIE KJIeTKU. [IpuHUUMNBI 370poBOro o0Opasza >KU3HU, AUATHOCTUKH,
npoQUIAKTUKH W JIEYEHUS  TeHEeTHYeCKUX  OoJie3He.  Meauko-reHeTHYecKoe
KOHCYJIbTUPOBaHUE. 3HAUYCHUE MEIUIMHCKOW T€HETHMKH B MPEIOTBPALCHUHU U JICUYEHUU
reHeTHYeCKUX 3a00JIeBaHUH YeI0BEeKa.

JdeMoHcTpanum:

IToptpersi: I Mennens, T. Mopran, I'. ne ®pusz, C. C. Yersepuko, H. B.
Tumodeer-PecoBckuii, H. V1. BaBumos.

Tabnmuuel u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHME W €ro IUTOrCHETHYECKas
OCHOBa», «3aKOH pACIICIUICHUS M €ro LHUTOIN€HETUYeCKass OCHOBa», «3aKOH YHCTOTHI
ramet», «JluruOpuaHoe ckpemmBaHuey, «lluTosornyeckue OCHOBBI JUTHOPHUIHOTO
CKpemuBaHus», «Menosy», «B3auMoieicTBrE ajIeIbHBIX T€HOBY, «I €HETHYECKUE KApThI
PACTEHHUI, )KUBOTHBIX U YE€JIOBEKa», «I eHeTHKa moya», «3aKOHOMEPHOCTH HACIIEIOBAHMUS,
CLUEIUIEHHOTO C IMOJ0oM», «KapuOTUIIbI YeI0BEKa U KUBOTHBIX», « BUIbI M3MEHUMBOCTHY,
«Moaudukamonnass HW3MEHYUBOCTH», «HacnemoBanme pesyc-daktopa», «['eHernka
TPy KpoBU», «MyTallMOHHAsI U3BMEHYUBOCTHY.

O6opynoBaHue: MOJIENM-aNIIMKauH «MonorubpumaHoe CKpECILIMBAaHUE,
«HemonHoe momuHupoBaHuey, «/lurubpumnoe ckpenuBanuey, «llepekpéct xpomocomy,
MUKpPOCKON M MuKponpemapat «Jlpozoduma» (Hopma, mytammu (HOpMBI KPBIILEB U
OKpackH Tena), repbapuii «I'opox moceBHOIN.

JlaGopaTopHblie U MPpaKTHYECKHE PA0OTHI:

Jlaboparopnasi pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHUOPUIHOTO U
JUTHOPUIHOTO CKPEUIMBaHUS Y IP030(UIIbI HA TOTOBBIX MUKpOIIpEnapaTaxy.

JlaGopaTopnass pabota Ne 6. «M3ydeHne wmMoaMMUKAIMOHHONW HW3MEHUYHBOCTH,



MOCTPOECHUE BAPUALIMOHHOIO PsAJIa U BAPUALIMOHHOU KPUBOWY.

JlaGopatopHast pabora Ne 7. «AHanu3 MyTauMii y Japo30Quibl Ha TOTOBBIX
MHKpOIIpEnapaTax».

[Ipaktuueckas padora Ne 2. «CocTaBieHre U aHAJIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuust opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexuusi Kak HayKa M MPoOLECC. 3apOKICHUE CENEKIIMU U JOMECTUKALUSA. YUECHUE
H. Y. BaBunoBa o 1eHTpax MPOUCXOXKIECHUS U MHOTrooOpasusi KyJbTypHBIX pacTCHUM.
[{eHTpsl NPOUCXOKICHUS TOMAIITHUX )XKUBOTHBIX. COPT, OPOIA, IITAMM.

CoBpeMeHHBIE METO/bl CeJNEeKIMU. MacCoBblii W HMHAUBUAYAJIbHBI OTOOPHI B
CeJEKIMM pacTeHHM W KHUBOTHBIX. OlEeHKa »JKcTepbepa. bIM3KOpOACTBEHHOE
cKkpemuBaHue — UHOpuauHT. Yuctas nuHus. CkpenMBaHue YUCTHIX JUHUH. ['eTeposuc,
win TuOpuaHas cuia. HepoactBeHHoe ckpemuBaHue — aytOpuaunr. OtnanéHHas
rubpuanzanus u e€ ycrnexu. VCKyCCTBEHHBIM MyTareHe3 W TOJIyYeHUE MOJIUIUIOUIOB.
JIoCTHKEHUS CEJIEKIIMU PACTEHUH, d)KUBOTHBIX © MUKPOOPTraHU3MOB.

buotexHonorus kak oTpaciib MPOU3BOACTBA. ['eHHAs MHXKEHEpUs. DTambl CO31aHUA
pekomOunanTHOM JIHK u Tpancrennsix oprann3moB. Knerounas nnxenepus. Kierounsie
KYJbTYpHI. MUKpOKIIOHATIBHOE Pa3MHOXKEHHUE pacTeHui. KnonupoBanue
BBICOKOMPOAYKTHUBHBIX  CEIIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.  OJKOJIOTUYECKUE U
studeckue npoodsemel. MO — renetTnuecku MOAUGUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. . BaBunos, . B. Muuypum, I'. [{. Kapneuenko, M. ®. lBaHOB.

Tabnuuel u cxemsbl: kapta «LIeHTpBI TPOMCXOXKIEHUS U MHOT000pa3us KyJIbTypPHBIX
pactenuit», «llopogpl 1OMamIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pPAacTEHUN,
«Otnanénnas rudpuauzanus», «Padotel akagemuka M. ®@. MBanoBay, «Ilomummonausy»,
«OO0BEKTBl ~ OMOTEXHOJIOTHUN, «Knerounble  KyJbTypel W KIOHHPOBAaHUEY,
«KoHcTpyHpoBaHUE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJSKU TUIOJOB M KOPHEIUIONOB TUKUX (OPM U KYJIBTYpPHBIX
COpPTOB pacTeHui, repoapuiit «CenbCKOX035UCTBEHHBIC PACTCHUS Y.

JlaGopaTopHble 1 MPaKTUYECKHE PAOOTHI:

Okckypcusi «OCHOBHBIE METObl M JTOCTUYKEHHS CEJIEKIMH PACTEHUN U KUBOTHBIX
(Ha CeJEeKIMOHHYIO CTAHIHMIO, IUIEMEHHYI0 (epMy, COPTOUCHIBITATEIBHBIN YYacTOK, B
TEIUTMYHOE XO3IMCTBO, TAOOPATOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [TPOI'PAMMDLI T10 BHUOJIOI'MA



HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA30OBAHUA

Cornacio ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUS K pe3yjbTaTaM OCBOEHUS
oOyyaromuMucs  IporpamMm  cpefHero  oOmiero  oOpa3oBaHMs:  JIMYHOCTHBIM,
MeETaIlpeAMETHBIM U MTPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKkType TMYHOCTHBIX pE3yIbTaTOB OCBOCHUSA IpeaMeTa «bruosnorus» BblJI€ICHBI
CIIEIYIOIIME COCTABJISIOIIME: OCO3HAHHE OOYYalOUIMMUCA POCCUUCKOW TI'pa)kIaHCKOU
UJCHTUYHOCTH  —  TOTOBHOCTM K  CaMOpPA3BUTHIO,  CaAMOCTOATEJIBHOCTH  H
CaMOOTIPE/ICJICHUIO, HAJIMYhe MOTHBAIUM K OOYyYCHHIO OHOJIOTHH, IIeJICHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOCKJICHUN JIMYHOCTH HA OCHOBE KIIIOUEBBIX IICHHOCTEH W
UCTOPUYECKUX TPAJUIMI Pa3BUTHS OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH
o0ydJaromuxcs PYKOBOJCTBOBATHCS B CBOCH JEATEIBLHOCTH IIEHHOCTHO-CMBICIIOBBIMU
yCTAaHOBKaMH, TMPUCYIIUMU  CHCTEME OHOJOTHYECKOro  0Opa3oBaHUs, HAIMYUC
9KOJIOTUYECKOTO TPABOCO3HAHMSI, CIIOCOOHOCTH CTaBUTH IIEU M CTPOUTH >KU3HCHHBIC
TIJIaHBI.

JInyHOCTHBIE pE3yJIbTAaThl OCBOEHMUS TipeaMeTa «bHOJIOTHS» JOCTUTAIOTCA B
€MHCTBE YYCOHOM U BOCIIMTATEIHLHOW JIESITEIHHOCTH B COOTBETCTBUU C TPATUITMOHHBIMU
POCCUHCKMUMHU  COIMOKYJIbTYPHBIMH, HCTOPUYECKMMHU M  J1yXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSMHM, TPUHATHIMM B OOIIECTBE TMpaBWJIaMU ¥ HOPMaMM TOBEJIEHUS U
CIIOCOOCTBYIOT TpOIECCaM CaMOIO3HAHUS, CAMOBOCIUTAHMS M CAMOPA3BUTHUS, PA3BUTHS
BHYTPEHHEH MO3UILIMU JIMYHOCTH, MaTPUOTH3MA, YBAXEHUS K 3aKOHY M MPABOMOPAJIKY,
YeJIOBEKY TpyJa U CTapuIeMy MOKOJICHHUIO, B3AUMHOTO YBaXKEHUS, OEPEKHOTO OTHOIICHHUS
K KYJbTYPHOMY HACJCIWI0O W TPAAUUUSIM MHOTOHAIIMOHAJIBHOTO Hapoja Pocculickoi
denepannu, MPUPOJIE U OKPYKAIOIIEH CPELE.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUA Y4YEeOHOTro TmpeameTa «bHONOTHS» TOJKHBI
oTpakaTb ~ TOTOBHOCTh W CIOCOOHOCTh  OOYyYaloIUXCS ~ PYKOBOJICTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH MO3UIKMEH TMIHOCTH, CUCTEMOMN IIEHHOCTHBIX OPUEHTAIIHH,
MO3UTUBHBIX BHYTPEHHHUX YOEKIECHHI, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSIM
pPOCCUICKOT0O OOIIECTBa, PACIIUPEHUE >KU3HEHHOTO OIbITa W OMbITa JEATEIIbHOCTH B
MPOLECCE peANM3allMi OCHOBHBIX HAIPABJICHUN BOCIHUTATEIBHOW IEATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3HUIMHM OO0Yy4aromerocs Kak AaKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX NMPAB W OOS3aHHOCTEH, YBAXKCHHE 3aKOHA U
MIPaBOMNOPSIAKA;

FOTOBHOCTh K COBMECTHOH TBOPYECKOW JEATEIBHOCTA NPHU CO3JaHUU YUYEOHBIX
MIPOEKTOB, PEIICHUM Y4eOHBIX M IMO3HABATEIBHBIX 3a/1a4, BBINOJHEHUH OWOJIOTHYECKUX
JKCIIEPUMEHTOB;



CIIOCOOHOCTh OMpPENENsATh COOCTBEHHYIO IMO3UIMIO 1O OTHOUICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOUX JCHUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJIEH C pPa3HbBIMU YOEXKICHUSMHU, KYJIbTYPHBIMH IIEHHOCTSIMH H
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOILIECCE COBMECTHOTO BBHITIOJIHEHUSI Y4YCOHBIX,
MO3HABATENBHBIX M HMCCIEAOBATEIILCKUX 3a7a4, YBOXUTEIBHOTO OTHOIIECHUS K MHEHUIO
OMIMOHEHTOB MIPU OOCYXIECHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJICPIKAHNUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKON TpaKAaHCKOW HACHTUYHOCTH, TMATPUOTHU3MA,
YBOKEHUSI K CBOEMY HapoOJay, YyBCTBAa OTBETCTBEHHOCTH mepesn PoauHol, ropaoctu 3a
CBOM KpaHu, CBOW PoauHy, CBOM S3BIK W KYJIbTYpPYy, NIPOUUIOE U HACTOSIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[ICHHOCTHOE OTHOIIIEHUE K TMPUPOAHOMY HACIECAUI0 W TaMSITHUKAM MPUPOIBI,
JTOCTHWKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJOTHUAX, TPY/E;

CIIOCOOHOCTh OIEHHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBIICHHE M Pa3BUTHE
OMOJIOTMH, TIOHUMAaHWS 3HA4YeHUs OWOJOTUM B TO3HAHUM 3aKOHOB MPUPOJABI, B KU3HU
YeJI0BeKa U COBPEMEHHOTO OOIIECTBA;

uaeitHas yOexAEHHOCTb, TOTOBHOCTh K CIyXeHHI0 u 3amure OTedecTsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHHUE TyXOBHBIX LIECHHOCTEW pOCCUICKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MMOBEICHUS;

CIIOCOOHOCTh  OILIGHHMBAaTh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE peELICHUS,
OpUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM pOJUTENSAM, CO3JAHHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TIPUHATHS IEHHOCTEHM CEMEMHOW XW3HH B COOTBETCTBUM C TPAAULIUAMU
HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKJIIOYas OSCTETHKY ObITa, HAy4HOrO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUN;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3ACUCTBHS KUBOW NPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE MPOSBIISThH
Ka4eCTBA TBOPYECKOUN JIMYHOCTH;

5) ¢usuyeckoro BocnMTAHHMS, (POPMHUPOBAHUA KYJbBTYPbl 310POBbS U
IMOIMOHAJIBHOIO 0JIarONmoJIyYns:

MOHUMAaHUE M pealn3alys 3J0pOBOr0 M O€30MacHOro oOpasa >XKM3HH (30pOBOE
MUTaHue, COOJIIOJICHUE TUTHEHUYECKUX MpaBUll U HOPM, COATaHCUPOBAHHBINA PEKUM
3aHSATUN U OTAbIXA, pETyJsipHas (PU3HUECKasi aKTUBHOCTD), O€pEKHOI0, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIIEHUSI K COOCTBEHHOMY (PU3HUYECKOMY U NICUXUYECKOMY 3/10POBBIO;



MOHUMAHHWE IIEHHOCTU MPaBWJI HHAUBUIYAIBLHOTO U KOJJIEKTHBHOTIO 0O€30MacHOTO
MOBE/ICHUS B CUTYaILUSIX, YTPOKAOMIUX 3J0POBBIO U )KU3HU JTIOJICH;

OCO3HAHUE TMOCJIEACTBUA U HENPUSTUS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TPYly, OCO3HAHUE IIEHHOCTH MacTepCTBA, TPYAOIIOOUE;

FOTOBHOCTh K AaKTUBHOM JE€ATEIBHOCTH TEXHOJIOTUYECKOW H  COLMAJIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh HWHUIIUMPOBATH, IUIAHUPOBATH M  CAMOCTOSTEIHHO
BBITIOJTHATH TaKyIO JEATEIbHOCTD;

WHTEpeC K pa3audyHbiM cdepaM TpoPecCHOHATBLHON NIeSITEIBLHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOP Oyayiiew mpodeccuu W pearru30BBIBATH COOCTBEHHBIC
KU3HEHHBIC TUTaHbI,

TOTOBHOCTh M CIOCOOHOCTH K OOpa30OBaHUIO M CaMOOOPA30BAHUIO HA MPOTSKCHUU
BCEM JKU3HHU;

7) 3K0JI0THY€eCKOT0 BOCTIUTAHMS:

IKOJIOTMUYECKH 11eJ1IeCO00pa3HOe OTHOIICHUE K MPHUPOJC KaK MCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CylIECTBOBAHMUS;

MOBBIIICHUE  YPOBHS ~ DKOJIOTHYECKOW  KYJbTYphl:  NMPUOOpPETEHHWE  ONbITa
MJJAHUPOBAHUS TOCTYNKOB M OLEHKM MX BO3MOXKHBIX IMOCJEACTBUM MJISI OKpYKaroIeh
Cpenbl;

OCO3HaHHE II100aJIHLHOTO XapaKkTepa IKOJIOTHIECKUX MPoOeM U MyTel UX pelIeHUs;

CIIOCOOHOCTh HCIIOJB30BaTh MpUOOpETaeMble MpU HU3YyYEHUU OMOJIOTUM 3HAHUS U
YMEHHS TPU PELIEHUU MpoOJieM, CBA3aHHBIX C PAIMOHAIBHBIM TMPUPOIONOIE30BAHUEM
(cobrofeHue npaBuil MOBEJICHUS B IPUPOJIE, HAMTPABICHHBIX Ha COXpaHEHUE PABHOBECHS
B DKOCHCTEMax, OXpaHy BUIOB, SKOCUCTEM, OHochepsl);

AKTUBHOE HEIPHUATHE JCUCTBUM, MPUHOCAIIUX BPE OKPYKAIOIIEH PUPOTHOU CPELE,
yMEHUE MIPOTHO3UPOBATh HEOJIaronpusITHbIC AKOJIOTHYECKHUE MOCJIEACTBUSA
MPEANPUHUMAEMBIX JEUCTBUNA U MTPEIOTBPAILATH UX;

HaJIU4HUE PA3BUTOrO 3KOJOTMYECKOr0 MBIIIJIEHUS, 3KOJIOTUYECKONW KYJIbTYpPHhI, OIbITa
NEATENIbHOCTU HKOJOTMYECKON HampaBJIE€HHOCTH, YMEHUSI PYKOBOACTBOBATHCS HMHU B
[I03HABATENBHOW, KOMMYHUKATUBHON U COLMAIBHOM MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B
MPAKTUYECKOMN AESATEIbHOCTH SKOJIOTMUECKON HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOr' 0 ITO3HAHMA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HayKM M OOIIECTBEHHOM NPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJIbTYP,
CIOCOOCTBYIOUIETO0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEpPIICHCTBOBAHUE S3bIKOBOM M YHUTATEIbCKOM KYyJIbTYphl KaK CpElCTBa
B3aUMOJICHCTBUS MEXKY JIFOABMU U NMO3HAHUS MUPA;

MMOHUMaHHE CrielM(PUKU OUOJOTUU KaK HayKH, OCO3HaHUs €€ poju B (pOpMUpPOBAHUU
pallMOHATLHOTO HAyYHOT'O MBIIUICHHS, CO3IaHUM LEJOCTHOTO MPEJACTaBICHUS 00
OKpY’)KalolleM MHUpE KaK O €JUHCTBE MPUPOJbI, YeJIOBEKa W 0OIllecTBa, B MO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEH M pEUIEHUH NPOoOJEM COXpaHEHUS MPUPOJHOTO



paBHOBECHS;

yOEeXKIEHHOCTh B 3HAYUMOCTH OWOJOTMM [JIi COBPEMEHHOM UMBUIIM3ALIMU:
o0OecrieyeHuss HOBOTO YPOBHA Ppa3BUTUA MEAMIMHBI, CO3[JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIMOCOOHBIX pellaTh PECypCHbE NPOOJIEMBbl Pa3BUTHs YEJIOBEYECTBA,
MOMCKA MyTeH BbIXO/AA U3 INI00ANBbHBIX 3KOJIOTHYECKHUX MPOOJIeM U obecrieueHus nepexoaa
K YCTOMYMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCIOJIb30BAHUIO NPHUPOAHBIX PECYPCOB U
(OpMHUPOBAHUIO HOBBIX CTaHJAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKUX 3HAHUWA B LEJSAX IMOBBIIICHUS
oOmiel  KyJnbTyphbl, €CTECTBEHHO-HAy4YHOM TIpaMOTHOCTH, KaK COCTaBHOM YacTH
(YyHKIMOHAIBHON TPaMOTHOCTH 00y4aromuxcs, GopMUpyeMOi py U3y4eHUU OMOJIOTUH;

NOHMMAaHHE CYIIIHOCTU METOJIOB MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCTIOJIB30BATh MOJYYae€Mble 3HAHMS /Ui aHalu3a U OOBSCHEHUS SBIICHUM
OKPYXAaIOILIEro MUpa U MPOUCXOJAIINX B HEM U3MEHEHUH, yMEHUE JeNaTh 000CHOBAHHbIE
3aKJIIOYEHHUS] HA OCHOBE HAYYHBIX ()aKTOB M MMEIOLIUXCS JAHHBIX C IIEJIbI0 TOJyYEeHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JUIsl PEIlIeHUs
npo0JieM B peajbHbIX KU3HEHHBIX CUTYaIUAX;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeNIbHOCTH, TOTOBHOCTh  OCYIIECTBISATH
NPOEKTHYIO U UCCIEA0BATENbCKYIO AESITEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE;

TOTOBHOCTBh M CIIOCOOHOCTB K HEIPEPHIBHOMY 0Opa30BaHUIO U CaMOOOPA30BAHUIO, K
aKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUH 110 OMOJOTMU B COOTBETCTBUU C >KM3HEHHBIMHU
OTPEOHOCTSIMH.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIle pe3yNbTaThl OCBOEHHUS ydeOHOTro rmpeamera «buoiorus»
BKJIIOUAIOT:  3HaYyuMble Uil  (OPMHPOBAHUS  MHPOBO33PEHHUS  OOydaroniuxcs
MEXIUCIHUIUIMHAPHBIE  (MEXMpeaMEeTHbIe) OOIeHAayuYHble TMOHSATHUS, OTpaKaroIllue
[IEJIOCTHOCTh HAYYHOUN KapTUHBI MUPA U CHIEIU(PUKY METOAOB TTO3HAHUS, UCIIOJIH3YEMBIX B
€CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHs, SABICHUE, MIPOIIECC, CUCTEMa, HAyYHBIN (akKT,
MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEeJIO0BaHME, HaOIIOJCHUE,
U3MEPEHUE, OHKCOEPUMEHT U  JAPYruX), YHUBEpCAIbHblE  y4eOHblE  JCHCTBUSA

(mo3HaBaTeNbHBIE, KOMMYHHUKATHBHBIE, PEryJSTUBHBIE), oOecrieunBaroue
dbopMupoBanue  (QPyHKIIMOHANBHOW TPAMOTHOCTH W  COLMAJIBHOM  KOMIIETCHIIHH
o0yyaroumxcs, CIIOCOOHOCTH oOyyaromuxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUTUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIC yUeOHbIC ICHCTBUS
B MIO3HABATEJIBHON U COLUAIBHOW MPAKTHKE.

MeTtanpeaMeTHbIE  pPe3yJbTaThl  OCBOCHHS  IPOTPpaMMbl  CpPEHETO  OO0IIero
00pa3oBaHUs JTOJHKHBI OTPaXKaTh:

OBJyajleHHe YHUBEPCAJIbHBIMH YUE€OHBIMH MMO3HABATEJIbHBIMH AeCTBUAMM:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHS:

CaMOCTOSITEILHO (DOPMYIUPOBATH U aKTYaJIM3UPOBAThH MPOOJIEMY, pacCMaTpUBaTh €€



BCECTOPOHHE;

UCII0JIb30BaTh NPU OCBOCHHMM 3HAHUU MPUEMBI JIOTMYECKOTO0 MBILUICHUS (aHaiu3a,
CUHTE3a, CpPaBHEHMS, KiIaccupUKanuu, o000IIeHNUs), PACKPBIBATh CMBICT OMOJIOTUYECKHUX
MOHATUN (BBIAETSATh HUX XapakTEepPHbIE NPU3HAKU, YCTAaHABIMBATH CBSI3U C JPYTUMHU
MIOHSATUSIMHU );

ONpeeNsTh 1eJId IeATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUHU UX TOCTHIKECHHUS,
COOTHOCHUTH PE3YyJIbTaThl IEATEILHOCTH C MOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE TOHATHUS AJid 00bsICHEHUS (DAKTOB U SIBICHUM >KUBOM
MIPUPO/IBI;

CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHAYKTUBHBIC, NEIyKTUBHBIC, 1O aHAJIOTHH),
BBISIBJIATH  3aKOHOMEPHOCTH M  TPOTHUBOPEUMs] B  PACCMaTPUBAEMBIX  SIBIICHUSX,
dbopMyITHUPOBATH BBIBOJIBI U 3aKITIOUCHUS;

OPUMEHSTh CXEMHO-MOJIEIbHBIE CpPEJCTBA JJisi MPEACTABICHHUS CYIIECTBEHHBIX
CBSI3€l U OTHOIICHUN B M3y4aeMbIX OHMOJIOTHUYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUUI
Pa3HOT0 POJia, BHISBICHHBIX B PA3JIMUYHBIX WH(DOPMAIIMOHHBIX HCTOYHUKAX;

pa3zpabaTbiBaTh IUIaH peHIeHUsT MNpoOJeMbl ¢ Y4€TOM aHajau3a MMEIOIINXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh, OIICHMBATh COOTBETCTBUE pE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH JESITEIbHOCTH;

KOOPJMHUPOBATh M BBINOJHITH pabOTy B YCIOBUSX PEATbHOr0, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICUCTBHUS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE eHCTBHA:

BJaJIETh HAaBBIKAMHU Y4e€OHO-MCCIIEIOBATEIbCKOM U TPOEKTHOM J1eITeNbHOCTH,
HaBbIKAMHU pa3pelieHus] mpoosieM, CIIOCOOHOCThIO M TOTOBHOCTBIO K CaAMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHHUS] TPAKTHUYECKUX 3a7ad, NMPUMEHEHUIO Pa3JIMYHBIX METOOB
MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BHUJIBI JCATEIHHOCTH IO MOJYYSHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpeTaIuy, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B YY€OHBIX CUTYyalMsIX, B TOM YHUCIIE
MIpU CO3[JaHUH YYEOHBIX U COLUATIbHBIX POEKTOB;

dbopMHUpOBaTH, HAY4YHBIM THUIl MBIIUICHUS, BIANETh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUTH U HOPMYIHPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIBHON NIEATEILHOCTH
Y AKU3HEHHBIX CUTYaIIMIX;

BBISIBIISITh TPUUMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJM3UpPOBATH 3aJlayy, BbIABUTATh
TUNOTE3y €€ pelleHHs, HAXOAUTh apryMEHThI NIl JOKA3aTelIbCTBA CBOMX YTBEPKICHHIA,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PELICHUS;

aHAJM3HPOBATH TOJYYEHHbIE B XOJAE PEIICHUS 3aJayd pPe3yJbTaTbl, KPUTUUECKHU
OLICHUBATh X IOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh MPUOOPETEHHBIN OIIbIT;

OCYIIECTBIISITH 1I€JICHANPABIEHHBIN OUCK MEPEHOCA CPENICTB U CIIOCOOOB IEUCTBUS B
poeCCHOHATIBHYIO CPEly;



YMETh TNEPEHOCUTh 3HAHMS B TIO3HABATEIbHYI0 M IHPAKTUYECKYIO OOJacTu
KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIIBUT'aTh HOBBIE WJEH, NIpeaiaraTb OPUTMHAJIBHBIE TOJXO0/bl U PEILIECHUs, CTaBUTh
poO0JIeMBbI U 3a/1a4H, AOMYCKAIOLIUE aTbTEePHATUBHBIC PEILICHHUS.

3) pabora ¢ uHpopManmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HH(opManuu (Tekcre y4eOHOro
nocoOusi, HAYYHO-TIONMYJIAPHON JUTEpaType, OMOJIOTMYECKUX CIIOBapsX U CIPABOYHUKAX,
KOMITIBIOTEpHBIX 0a3ax AaHHBIX, B IHTepHeTe), aHanu3upoBaTh HHPOPMALIMIO PA3TUUHBIX
BUJOB U (OpPM TNPEICTaBICHUS, KPUTUUYECKHM OIEHUBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUHUBOCTD;

(GopMynHpoOBaTH 3aMpPOChl U MPUMEHSTh Pa3IU4HbIE METOJbl IIPU MOUCKE U 0TOOpE
Oounonornyeckoil HHGOpMaILIMK, HEOOXOAMMOM J1JIsl BEIOJHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTb  ONBIT  HCIOJIb30BaHUS UH(OPMAIIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOTO HCIOJIBb30BAHUS Pa3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BHIOMpATh ONTHUMAIbHYIO (DOpMY mpeacTaBieHUs OMOIOTMYECKOU
uHpopMaIu (CXeMbl, rpaduKH, TUarpaMMbl, TaOJIUIbI, PUCYHKHU U IPYTOE);

UCIIOJIb30BaTh HAYYHBIM A3BIK B KAYECTBE CPEICTBA MPHU paboTe ¢ OMOJIOrHMYECKOU
UHpOpMaIMel: NPUMEHATh XUMHUYECKHE, (QU3NYECKHMEe M MaTeMaTHUYeCKUEe 3HAKU U
CUMBOJIBI, (OpMyJibl, aOOpeBUaTYpy, HOMEHKIIATYpPYy, UCIIOJIb30BaTh U MPeoOpa30BbIBAThH
3HAaKOBO-CHUMBOJIMYECKHE CPE/ICTBA HATJISAHOCTH;

BJIaJIETh HABBIKAMM PACIO3HABAHMS M 3alUThl MHpOpMaLUU, HH()OPMALMOHHON
0€30MacCHOCTH JIUYHOCTH.

OgilaieHHe YHUBEPCAIbHBIMI KOMMYHUKATHBHBIMH 1eICTBUSIMH:

1) o0meHue:

OCYILECTBIISATh KOMMYHHUKAIlUM BO BCeX cdepax >KU3HU, aKTUBHO Yy4acTBOBAaTh B
JUaore Wik JUCKYCCHH IO CYIIECTBY OOCYyXJaeMoi TeMmbl (yMEHHE 3aJaBaTh BOIPOCHI,
BBICKa3bIBaTh CYKJCHHUSI OTHOCUTEJIBHO BBINOJIHEHUS MpejsiaraeMol 3aJaud, YYUTHIBAaTh
MHTEPECHI U COTJIACOBAHHOCTD TIO3HIIUHI IPYTHX YYACTHUKOB JTUAIIOTA WU IUCKYCCHU);

pacro3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIICHUS, TOHUMATh 3HAUEHUE COLIMAIbHBIX
3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTyalllil, yMeTb CMAr4artb
KOH(JIMKTBI U BECTH NIEPETOBOPHI;

BJAJ€Th PA3NUYHBIMU cHocobamMu OOUIEHWS M B3aUMOJCHCTBHS, IOHUMATb
HaMEpEHUsl IPYruX JIIOAEH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHUE K COOECETHUKY U B
KOPPEKTHOM (popme popMyIHpOBaTH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHMSI C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAS 1eATeIbHOCTD:

MOHUMAaTh ¥ UCIOJIb30BaTh NPEUMYLIECTBA KOMAHAHOW M MHJMBHYalIbHOU pabOTHI
MpU PEIICHUU OMOJIOrMYecKOM MpoOsieMbl, 00OCHOBBIBATh HEOOXOJUMOCTb MPUMEHEHUS
IpynnoBsIX (POpM B3aUMOECHCTBUS MIPU PELIEHUU YU4EeOHOM 3a1a4u;



BBIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JEUCTBUM C yUETOM OOIIUX UHTEPECOB U
BO3MOXHOCTEMN KaXJO0r0 YiI€Ha KOJUIEKTUBA;

MPUHUMATh 1€ COBMECTHOW NESATEIbHOCTH, OPTAHU30BBIBATH U KOOPJIAUHUPOBATH
JNEUCTBUSA 110 €€ JOCTUKECHUIO: COCTABIIATH IJIaH IEMCTBUM, PACIIPEIEIATh POIU C YYETOM
MHEHHI YYaCTHUKOB, 00CYK/JIaTh pe3yJbTaThl COBMECTHOUM paOOTHI;

OIICHMBAaTh KA4Y€CTBO CBOETO BKJIaJla M KaXJOTO YYaCTHHKA KOMAaHJIbl B OOIIMit
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajgaratb  HOBBIE  MPOEKTHI, OLEHMBATh MAEH C TO3UIMHA  HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTHY;

OCYILIECTBIIATh MO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3IMYHBIX CHUTYyalUsX,
MPOSIBJISITH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBJiaileHNe YHHBEPCAJIbHBIMU PEryJATHUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHMS ISl BBIABJICHHUS MPOOJIEM U UX PEIICHUsS B
KU3HEHHBIX U YUYCOHBIX CUTYaIIUSIX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU IICJICBBIC U CMBICIOBBIE YCTAHOBKU B
CBOUX JICHMCTBUSAX M MOCTYIKAaX MO OTHOIIEHUIO K KMBOW MPUPOJIE, CBOEMY 310POBBIO U
3I0pPOBBIO OKPY>KAIOIINX;

CaMOCTOSITEIbHO  OCYILECTBIATh  MO3HABATEIbHYIO  JICSITEIBHOCTh,  BBISBIATH
npoOsieMbl, CTaBUTh MU (POPMYJIHMPOBATH COOCTBEHHBIE 3aJadyd B 00pa3oBaTelbHOMN
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH PEHICHUs MPOOJEMbl C YY4ETOM HMMEIOIIMXCS
pECYpCcOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENIOUTEHUIH;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MTpeIMEeTa Ha OCHOBE JIMYHBIX MPEIOUTECHUN;

JIeNaTh OCO3HAHHBIM BBHIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCThH 3a
pELIeHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHHUIO IIUPOKOW JPYIAUIIMU B Pa3HBIX
00J1acTIX 3HAHUM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA M KYJIbTYPHBIH YPOBECHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIE€SITEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISIM;

BIAJCTh HABBIKAMH II03HABATEIILHONW pe(IIEKCMM KaK OCO3HAHMS COBEPIIAEMbBIX
JNEUCTBUA W MBICIUTENBHBIX MPOLECCOB, UX PE3yJbTATOB M OCHOBAHMM, MCIOJIB30BAThH
puEMBI pedICKCUN TSl OLIEHKH CUTYaIlMU, BEIOOpA BEPHOTO PEIICHMUS;

YMETh OLIEHUBATh PUCKH U CBOCBPEMEHHO ITPUHUMAThH PELICHUS M0 UX CHUKEHHIO;

MIPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX MPHU aHAJIU3€E PE3YIbTATOB ACATEILHOCTH,

3) mpuHsiTHE CeOs U APYTrUX:

MIPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTAaTKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX MPHU aHAJU3€E PE3YIbTATOB ACATEILHOCTH,

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OLIUOKHU;



pa3sBUBATHb CIIOCOOHOCTH ITOHUMATh MHP C IMO3UIHUH JPYTOro 4€jI0BCKaA.

NPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynabTaThl ocBoeHMs mporpammbl COO mo Ouosnoruu Ha 0a30BOM
YpOBHE BKIIIOYAIOT creuuduueckue s ydeOHoro mnpenmera «buosiorus» HaydHbIE
3HAHMSI, YMEHUS U CIIOCOOBI IMCTBUI MO OCBOCHMIO, HHTEPIPETALUU U MPE0OPa30BAHUIO
3HAHUM, BUJBI AECATEIBHOCTU IO MOJYYEHUIO HOBOTO 3HAHUS M IPUMEHEHUIO 3HAHWUW B
pPa3IUYHBIX YYEOHBIX CHUTyalUsiX, a TakKe B pEATbHBIX JKU3HEHHBIX CHUTYaIlUsX,
CBSA3aHHBIX ¢ Ouosoruei. B mporpamme mnpeamMeTHbIE pPe3yJbTaThl IMPEACTABICHBI 10
rojiaMm oOy4eHHUs.

[IpenmeTHble pe3yiabTaThl OCBOCHUS yueOHOro mpenmera «buomnorus» ¢ 10 knacce
JOJIKHBI OTPaKaTh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTUM B CUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHWU COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTHUHBI
MUpa M HAy4YHOTO MHPOBO33PEHHUS, O BKJIAJ€ POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OMOJOTUH, GYHKIIMOHAIBHON TPAMOTHOCTH YEJIOBEKA IS PEIICHUs
KU3HEHHBIX 3a/a4;

YMEHHE PAaCKpbIBAaTh COJAEpKaHWE OUOJOTMYECKUX TEPMHHOB M TMOHATUN: >KU3Hb,
KJIETKa, OpraHu3M, MeTa0osu3M (0OMEH BEIIECTB M MPEBpallCHHE SHEPIHH), TOMEOCTa3
(camoperynsiusi), ypOBHEBash OpraHu3alusi S>KUBBIX CHCTEM, CaMOBOCIPOM3BEICHUE
(peripolyK1iusi), HACJIeACTBEHHOCTh, N3MEHUYUBOCTD, POCT U PA3BUTHUE;

yYMEHHE u3JlaraTh OMOJIOTUYECKHUE TEOPUH (KJIETOYHAs, XPOMOCOMHAs, MyTallHOHHAs,
IEeHTpabHasl JOTMa MOJICKYJISIpHOU Ouosiorun), 3akonsl (I'. Menaens, T. Moprana, H. W.
BaBunoBa) u ydeHuss (0 IEHTpax MHOrooOpasusi U TMPOUCXOKACHHUS KyIbTYyPHBIX
pacrenuii H. . BaBuioBa), ompeiensiTb TIpaHUIBI HX MNPUMEHUMOCTH K >KUBBIM
CUCTEMAM;

YMEHHE BIIAJIETh METOJIaMH HAy4YHOTO I[IO3HAHWUA B OHOJIOTMM: HAONIOACHUE H
OMMCAaHUE JKHUBBIX CHCTEM, IIPOLIECCOB U SBJICHUM, OpraHu3auus W MPOBEIACHUE
OMOJIOTUYECKOTO OJKCIEPUMEHTa, BBIIBHKCHUE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH
MEXIYy HCCIENyEeMbIMH  BEIUYMHAMHU, OOBSCHEHHE TONYYCHHBIX  PE3YIbTATOB,
WCIOJIb30BAHHBIX HAYYHBIX ITOHATUW, TEOPUM M 3aKOHOB, YMEHHUE J€JaTh BBIBOABI Ha
OCHOBAaHMHU IOJYYEHHBIX PE3YJIBTATOB;

YMEHHUE BBIACHATh CYLIECTBEHHbIC NPU3HAKU BHUPYCOB, KIETOK IPOKAPUOT H
9YKapHOT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IPOLIECCOB:
oOMeHa BeIECTB M MPEBpPALICHHUS SHEPrUU B KIETKE, (OTOCHHTE3a, MIACTHYECKOTO U
HHEPreTMYeckoro  oOMEHa, XEMOCHHTE3a, MHUTO3a, MeEH03a,  OIUIOAOTBOPEHUS,
Pa3MHOXKEHUS, MHMBUAYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3);

YMEHHUE MPHUMEHSATh TOJYYEHHbIE 3HAHUS [JJIs1 OOBSCHEHHS OHOJIOTHYECKUX
MPOLECCOB U SIBIICHUM, JJISI IPUHATHUS MPAKTUUECKUX PEIICHUN B TOBCEIHEBHOM JKU3HU C
Lenbl0 obecniedeHus: 0€30MacHOCTH CBOErO 3/10POBbsS M 3J0POBBS OKPYXKAIOUIUX JHOJEH,
COOJIOJIEHUsT HOPM TPaMOTHOIO TIOBEIEHHS B OKpYXKalolled MNpUpOJHON cpene,



MOHMMaHUE HEOOXOIUMOCTH HCTIOIB30BAHUS JOCTH)KCHUH COBPEMEHHON OWOJIOTHH U
OMOTEXHOJIOTUH /IS PaIlIOHATBHOTO IPUPOIOTIOIB30BAHUS;

YMEHHUE pelaTh JJIEMEHTAPHBIC TEHETUYECKHE 3aJadd Ha MOHO- W JUTHOPUIHOE
CKpEIIMBaHUE, CLEIUICHHOE HacJelIOBaHUE, COCTABIATH CXEMbl MOHOTHOPUIHOTO
CKpEIIMBaHUs JJIs MPECKa3aHus HACJIeI0BaHUS MPU3HAKOB Y OPTaHU3MOB;

YMCHHE BBIMOJHATH Ja0OpaTOPHBIC M MPAKTHUECKUE pabOThI, COOJIIOIATh MpaBUiIa
pu pabote ¢ yueOHBIM U JIa0OpPaTOPHBIM 00OPYAOBAHUEM;

YMEHHE  KPUTHYCCKH  OICHMBATh W  HMHTEPIPETHPOBATH  HH(POPMAIIUIO
OMOJIOTMUYECKOTO CO/CPIKAHUA, BKIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX
MCTOYHUKOB (CpelcTBa MaccoBOo HMHGOPMAIMK, HAYyYHO-TIOMYJSIPHBIE MaTepUallbl),
ATUYECKUE  aCIEKThl  COBPEMCHHBIX  HWCCJICAOBAaHMA B  OWOJOTWMH, MEIUIIMHE,
OMOTEXHOJIOTHY;

yMEHHE CO3/1aBaTh COOCTBEHHBbIC MHUCHMEHHBIE M YCTHBIE COOOIIEHHS, 0000Ias
OMOJOTHYECKYI0 WH(OPMAITMI0 W3 HECKOJbKMX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
NOHSTUMHBIN anmnapaTr OUOJIOTHH.

[IpenqmeTHBIC pe3ynbTaThl OCBOEHUSI yueOHOro mpenmera «buonorus» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTH 3HAHUH O MECTE W POJIM OMOJIOTUM B CUCTEME HAyYHOTO 3HAHUS
CCTCCTBCHHBIX HayK, B (DOPMHUPOBAHWHM COBPEMCHHOW E€CTCCTBEHHO-HAyYHON KapTHUHBI
MUpa ¥ HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE€ POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJOTHUU, GYHKIIMOHAIBHON TPAMOTHOCTU YENIOBEKA IS PEIIeHUs
’KU3HEHHBIX 33/1a4;

YMEHHE pacKpbhIBaTh cCojJiepKaHHe OUOJOTMYECKUX TEPMHUHOB U TIOHATHUN: BHJ,
NOMYJSAIUs, TEeHO(OHI, DBOJIOLMS, JABIKYIIME CHIbI  ((PaKTOpbl)  IBOJIIOINH,
IPUCIIOCOOJIGHHOCTh ~ OPTaHU3MOB,  BHJI000pa30BaHHE, OAKOJOTHYECKHUE  (PaKTOPHI,
HKOCUCTEMA, MPOIYIECHTH, KOHCYMEHTBI, PEIyICHTHI, LENU TMHUTAHUS, DKOJIOTHYECKas
nupamua, OMoreoleHo3, ornocdepa;

yMEHHE u3JaraTh Ouojoruyeckue Teopuu (dBomtonmonHas Teopus Y. JlapsuHa,
CUHTETHYECKasi TEOPHUS IBOJIOIHH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apOIBIIIIEBOTO CXOICTBA
K. M. bapa, uepenoBanus riaBHbIX HampaBieHuid u myTeil sBomtounu A. H. Ceeprliosa,
yuenust o Ouocdepe B. W. Bepranckoro), ompenensiTh TpaHUIBI WX MPUMEHUMOCTH K
KUBBIM CHCTEMaM;

YMEHHUE BIAJETh METOJAMH HAay4YHOTO TIIO3HAHWS B OWOJNOTHH: HAONMIOIEHUE U
OMMCAHWE JKUBBIX CHUCTEM, TIPOIECCOB U SBICHUHN, OpraHW3alus # MPOBEIACHHE
OMOJIOTUYECKOTO OJKCIEPUMEHTA, BBIIBHKCHUE THUIOTE3bl, BBHISBICHUE 3aBUCHMOCTH
MEXIY HCCIENyEeMbIMH  BEIWYMHAMHU, OOBSCHCHHE TIONYYCHHBIX  PE3YIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TMOHATHHA, TEOPHH W 3aKOHOB, YMEHHE JeJaTh BHIBOJIBI Ha
OCHOBaHUH TOJTYYEHHBIX PE3YIIHTATOB;

YMEHHUE BBIJCISATh CYIIECTBCHHBIE MPU3HAKU CTPOCHUS OMOJOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJSIWNA, TPOMYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTEOIICHO30B U
HKOCHCTEM, OCOOEHHOCTH MPOIECCOB: HACIEACTBEHHON W3MEHYHBOCTH, €CTECTBEHHOTO
oTOopa, BUI000pa30BaHUs, MPUCITOCOOICHHOCTH OPTaHWU3MOB, NEHCTBUS DKOJOTHUYCCKUX



(GakTOpoB Ha OpraHW3MbI, MEPEHOCAa BEIIECTB M TIOTOKA DHEPTHH B OKOCHUCTEMAX,
AHTPOTNIOTEHHBIX M3MEHEHUH B YKOCHCTEMAaxX CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB H
OMOreoXMMHUYECKUX IUKIOB B Ouocdepe;

YMEHUE TIPUMCHATh TIOJYYCHHBIC 3HAHUS IS OOBSICHEHUS OMOJOTHYECKUX
MIPOIIECCOB U SIBJICHUM, JUTsI PUHATHS MPAKTUYECKUX PEIICHUH B TIOBCEITHEBHOU KU3HU C
IIETbI0 00eCTIeYeHUST 0E30MMaCHOCTH CBOET'O 3I0POBBS U 3J0POBBS OKPYXKAIONIUX JIIOJIEH,
COOIOZIEHUsT HOPM TPaMOTHOTO TIOBEICHHS B OKpYXKalOUleH MPUPOTHON cpere,
MMOHMMaHUE HEOOXOIUMOCTH HWCIOJIb30BAaHUS JOCTHKCHUNW COBPEMEHHON OHOJIOTHH s
PaIMOHAILHOTO MTPUPOOTIOIL30BAHHUS,

YMCHHE peIIaTh »>JeMEHTapHbIe OWOJOTHYECKUE 3a/Jadd, COCTABISITH CXEMBI
NIEPEHOCA BEIIECTB U DHEPTUHU B DKOCUCTEMAX (IICTIH MTUTAHUSA );

YMCHHE BBIMOJHATH Ja0OpaTOPHBIC M MPAKTHUECKUE pabOThI, COOJIIOIATh MpaBUia
npu paboTe ¢ yueOHBIM U J1A00OPATOPHBIM 000PYI0BAaHUEM;

YMEHHE  KPUTHYCCKH  OICHMBATh W  HMHTEPIPETUPOBATH  HH(POPMAIIUIO
OMOJIOTUYECKOTO COJICP)KaHMSI, BKIIFOYAIONIYIO IICCBJIOHAYYHBIC 3HAHUS W3 Pa3IUYHBIX
UCTOYHUKOB (CpeICTBA MAacCOBOW HMH(OPMAIMHM, HAYYHO-TIOMYJISPHBIC MaTepHabl),
paccMaTpHBaTh TIJI00aJbHBIC SKOJOTHYCCKHE MPOOJIEMBbI COBPEMEHHOCTH, (OPMHPOBATH
110 OTHOIIIEHUIO K HUM COOCTBEHHYIO MTO3HIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHBbIC MHUCHMEHHBIE M YCTHBIE COOOIIEHHS, 0000Ias
OMOJOTUYECKYI0O MH(OPMAIMI0O U3 HECKOJbKHUX HCTOYHHMKOB, T'PAMOTHO HCIOJIB30BaTh
MOHSATUHHBIN armapat OUOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

KoanuecTBo yacos DJIeKTPOHHBbIE
Ne HaumenoBaHue (undposbie)
n/ a3/1eJ10B U TeM
pasja Bceer KoHTpoabHbI IIpakTHyeckn 06pazoBaTebHbIe
I NporpamMmbl 0 e padoThI e paboThI pecypeb




EHOOrHS KAK bubmuoreka [IOK
1 2 0.5 https://m.edsoo.ru/7f41c29
HayKa 2
’KuBEIE€ CHCTEMBI U bubnmorexa [TOK
2 1 https://m.edsoo.ru/7f41c29
nux opraHmauH;{ 2
XUMUYECKU bu6mmoreka [{OK
3 COCTaB U CTPOCHHE 8 1 1 https://m.edsoo.ru/7f41c29
KJIIETKA 2
KuzHeaesaTenpHOCT bubmorexa HOK
4 A 6 1 https://m.eds00.ru/7f41c29
b KJICTKHN 2
Pa3zmuoxkenue u
. bubmmoreka [{OK
Y 5 1 1 https://m.edsoo.ru/7f41c29
pa3BUTHE 5
OpPraHu3MOB -
HacnencrBeHHOCTD bu6moreka [IOK
1 U3MEHYHBOCTH 8 1 15 https://m.edsoo.ru/7f41c29
OpPra’Hu3MoOB 2
Cenekius
ODAHIEMOR bubmoreka [IOK
P ’ 3 1 https://m.edsoo.ru/7f41c29
OcHOBBI 5
OMOTEXHOJIOTUU B
bu6mmoreka [IOK
PezepBHOe Bpemst 1 https://m.edsoo.ru/7f41c29
2
OBILIEE KOJIMYECTBO
YACOB I10 34 5 4
I[TPO'PAMME
INIOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC
Ne KoanuyecTBO 4acoB Jlata I?;I(i,lszl;i?:ble
n/ | Tema ypoka Beer | Kowrpoabn | Mpaktwuec | W3YMOH | o o e
I 0 bIe padoThI Kue padorer | HH pecypcbl
bu6mmoreka [JOK
buomorus B 1 https://m.edso0.ru/863e
CHCTEME HayK 6122
https://m.edso0.ru/863e
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632a

Metoasl
HO3HAHUA KUBOU

TIPUPOJIBI.
IIpaxkTrueckas
pabora Ne 1 bubmmoreka [JOK
«Mcnonp3oBanue 0.5 https://m.edsoo.ru/863e
pa3nIu4HbBIX 6122
METOJIOB TIPH
W3YYCHUU
OMOJIOTHUECKHUX
00BEKTOBY
buonornueckue
bubmmoreka [{OK
CUCTEMBI,
HDOLECCT 1 HX https://m.eds00.ru/863e
pon 6564
W3yYCHUE
XUMUYeCKUH
COCTaB KJIETKHU. bu6moreka [IOK
Boga u https://m.eds00.ru/863e
MHHEpaJIbHbIE 674e
cou
benku. CocraB u bubnuorexa [JOK
CTpOEHHUE https://m.eds00.ru/863e
OENKOB 6b72
depmMeHTh —
OMOJIOTHYECKHE
KaTaJln3aTopHhI.
JlabGopaTopHas
paborta Ne 1
bu6mmoreka [JOK
«3yuenue
. 0.5 https://m.eds00.ru/863e
KaTaJINTUYECKOU
6b72
AKTUBHOCTH

(dhepmeHTOB (Ha

npumepe
aMUIIa3bl WIH
KaTajas3bl)»

bubnuoreka [JOK
Yrnesosbl.
JIunuasn https://m.edso0.ru/863e

g 6870

HykneuHosble bubnuoreka [JOK

KUCIOTEL. ATD

https://m.edsoo.ru/863e
6d5¢

Hcropus n
METO/1bI
U3Y4EHHUS

bu6mmoreka [JOK
https://m.edsoo.ru/863e
6e88
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https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

KJIETKH.
Knerounasa
Teopus

10

Knerka kak
LEJIOCTHAS
JKABas CUCTEMA

11

Crpoenue
9YKapHOTHIECKO
W KJIETKH.
JlaGopaTopHas
paborta Ne 2
«3yueHne
CTPOCHUS KIETOK
pacTeHui,
KUBOTHBIX,
rpuboB 1
OaxTepuit o
MHUKPOCKOTIOM Ha
TOTOBBIX
MUKpOITpenapara
X ¥ X
OINHCaHUEN

0.5

bubmmorexa [{OK
https://m.edso0.ru/863e
6ff0
https://m.edso0.ru/863e
716¢

12

OOMEH BEIIECTB
WA MeTa00IN3M

bu6moreka [IOK
https://m.edsoo.ru/863e
766¢C

13

doTtocunTes.
XeMOCHHTE3

bu6moreka [IOK
https://m.edsoo.ru/863e
7c98

14

DHEPreTU4eCKuii
oOMeH

bu6mmoreka [JOK
https://m.edsoo.ru/863e
7aae

15

JKuzHeHHbIi
IUKJT KJIICTKH.
JleneHue KIETKHU.
MwuTo3.
JlaGopaTopHas
pabota Ne 3
«Habmonenue
MHTO3a B
KJIETKax
KOHYHMKA
KOpelIKa JyKa
Ha TOTOBBIX
MHUKpOIpenapara
X»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e
7dc4

16

buocunres

bu6mmoreka [JOK
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oenka. Peakuusa

https://m.edsoo.ru/863e
796e

MaTPUYHOTO
CUHTE3a
Tpancisms — bubnuorexa [IOK
17 https://m.edso00.ru/863e
OonocuHTe3 Oenka
796e
Hexnerounsie bu6mmoreka [IOK
18 (OpPMEI JKU3HH https://m.eds00.ru/863e
— BHPYCBHI 7540
bu6mmoreka [IOK
DopmBbl https://m.eds00.ru/863e
19 Pa3MHOKCHHS 81b6
OPraHu3MoOB https://m.eds00.ru/863e
831e
bubmmoreka [{OK
20 Meiios https://m.edsoo0.ru/863e
7fda
OO6pazoBanue u
pa3BUTHE
ITOJIOBBIX
KIIETOK.
Ormno10TBOpEHU
e. JlabopatopHas bubnuorexa [JOK
21 pabota Ne 4 0.5 https://m.edsoo.ru/863e
«3yuenue 81b6
CTPOCHHS
MTOJIOBBIX KJIETOK
Ha TOTOBBIX
MHKpOIIpenapara
X»
NuauBunyansHo bubnuorexa [JOK
22 € pa3BHUTHE https://m.edsoo.ru/863e
OpPraHu3MoOB 8436
I'eneruxa —
HayKa 0 bubnuorexa [IOK
23 HACJIEACTBEHHOC https://m.edsoo.ru/863e
TH U 862
M3MEHYUBOCTH
3aKOHOMEPHOCT
W HaclIeIOBaHUS bu6mmoreka [JOK
24 IIPU3HAKOB. https://m.edsoo.ru/863e
MownorubpuHOe 8878
CKpEeIlUBaHHE
bubmuoreka [JOK
25 Jlarunbpunroe https:// m.edsog)_.[ ru/863e
CKpeIlMBaHHUE.

89a4
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3akoH
HE3aBUCHUMOTO
HacJIeI0BaHUs
MIPU3HAKOB

26

CuenienHoe
HacJie/IOBaHHE
MIPU3HAKOB.
JIaGopatopHas
pabora Ne 5
«M3yueHne
pe3yabTaToOB
MOHOTHOpPUIHOT
ou
JTUTHOPUTHOTO
CKPEIIMBAHUS Y
po30¢UIIBI HA
TOTOBBIX
MUKpOITpenapara
X»

0.5

bubmmoreka [{OK
https://m.edsoo.ru/863e
8c60

27

I'eneTnka momna.
Hacnenosanue
MPU3HAKOB,
CIICTICHHBIX C
MOJIOM

bu6moreka [IOK
https://m.edsoo.ru/863e
8c60

28

N3MeHYnBOCTD.
Henacnencreenu
ast
U3MEHYUBOCTD.
JlabGopaTopHas
pabota Ne 6.
N3yuenue

MO IU(hUKAITMOHH
on
M3MEHYUBOCTH,
MIOCTPOEHUE
BApUALIMOHHOTO
psna u
BApUALIMOHHON
KpHUBOW»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e
8efe

29

HacnencrBennas
MU3MEHYHUBOCTD.
JIaGopatopHas
pabota Ne 7.
«AHanus
MYTalui y
Ipo30(uiIbl Ha

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e
8efe



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

TOTOBBIX
MUKpOTIpernapara
X0
FenetiKa bubmuoreka [IOK
30 qeloBeKa 1 1 https://m.edsoo.ru/863e
8d78
Pe3epBHbIit
YPOK.
O06001IeH e 110
31 TeMe 1
«HacneacTtseHHO
CTb 1
N3MCHYNBOCTH
OpPTaHU3MOB»
Cestexums KaK bubmmoreka [{OK
32 HayKa i porece 1 https://m.edso0.ru/863e
9214
MeTtonan!l 1
TOCTHIKEHUSI bu6moreka [IOK
33 CEJIEKIIUN 1 https://m.edso0.ru/863e
pacTeHui u 9214
YKHUBOTHBIX
buoTexnomorus bubnuorexa [JOK
34 KaK OTpacib 1 1 https://m.edso0.ru/863e
MPOU3BOJCTBA 9336
OBIIEE
KOJIMYECTBO
YACOB I10 34 ° 4
I[TPO'PAMME



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

