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YPOBEHb OBIIEI'O OBPA30BAHUSL: cpennee obiee obpaszoBaHue
CPOK PEAJIM3AILIUU ITPOTPAMMBI, YUEBHBIN I'OJT: 2024-2025

COCTABJIEHA B cootBetctBun ¢ DefepadbHBIM TOCYIapPCTBEHHBIM 00pa3oBaTebHBIM
CTaHAApTOM cpeaHero obuwero obpasosanus (PIOC COO), yreepxaeHHbIM [IpHKazom
Munnpocsewenus ot 12.08.2022 Ne 732; @enepanbHoii paGoueii Nporpammoi cpejaHero obuero
oGpasoBanus no Guonorun st 10-11 knaccos o61meo6pasoBaTenbHbIX opraHusauuit (6a3oBbIi
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[Maceunuk u ap.]; noa pen. B.B. IMaceunuka. — 4-e usg., crep. - M.: [IpocBewmenue, 2022. — 223
C.: vl — (JIunus xu3un).
buonorusa. 11 knacc: GasoBwlii yposeHb: yueGHmk / B.B. [laceunuk, A.A. KameHnckui,
A.M.Py6uos [u ap.]; mox pea. B.B. INaceunuka. — 4-e u3j., crep. - M.: Ilpocseenue, 2022, —
272 c.: un. — (JIuHus ®u3HK).
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MNOACHUTEJIbBHASA 3AIINCKA

[Ipu pa3paboTke mMporpaMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
NOIXO0J0B K (opmupoBaHHuio coiepxaHus ydeOHoro mpenmera «buonorus» cocraBuiu:
koHuentyanpable nojoxenns @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COIEpKaHMS,
pe3ynbTaToB OOyueHUsi U TpeOOBaHUU K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LENSIX M NPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obuiero oobpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OUoIoruu,
e 3HAYCHWU B IMO3HAHWU >KUBOH MPHUPOIBI M OOECIEYEHHH CYIIECTBOBAHMS 4YEIOBEYECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM MOJOXKEHHSM, OIIPEIeTICHbl OCHOBHBIE (DYHKIIMU MPOTPaAMMBI 110
Ouosioruu u €€ CTPyKTypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IENIx, 00 oOuieil cTpareruu 00y4eHus,
BOCIIUTAaHUSI M PA3BUTHUS OOYyYArOIIMXCS CpeACcTBaMH y4eOHOro mpenmera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpY, pachpeleieHHue Io
paszenaMm W TeMaM, PEKOMEHIYEMYIO IMOCIEI0BATEIbHOCTh M3yYeHHs Y4eOHOTrO Marepuaja C
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yYaroMXCS.

B mnporpamme 1o OHONIOTMU TakKe YYMUTHIBAIOTCA TpeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJMETHBIM M MPEIMETHBIM pe3yibTaTaMm oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON J1€ATEIbHOCTH/y4eOHBIX AEUCTBUN O0yYarOIIUXCS 110
OCBOEHUIO COJIEpP KaHUs OMOJIOTHYECKOr0 00pa30BaHUs.

B nporpamme no Guonorum (10—11 kmaccel, 6a30BbIii ypOBEHb) peaqU30BaH MPUHIIUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojiormu, Onarojapss dYemMy B HEH MPOCMaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBSA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMi  JIMYHOCTH, OKOJIOTUYECKOTO  MBIILICHHS,
OpeACTaBIeHUH O 370pOBOM oO0pa3e KU3HM U OCEpeXHbIM OTHOILIEHHEM K OKpyXarolen
npupoHoii cpene. [losTomy HapsAy ¢ U3ydeHHEM O0IIeOMOIOTHYECKUX TEOPUH, a TaKKe 3HAHUHN
O CTPOEHHUM >KMBBIX CHUCTEM PA3HOTO pPaHra M CYIIHOCTH OCHOBHBIX HPOTEKAIOMMX B HHUX
MPOIIECCOB B IPOTPaMMe 110 OMOJIOTHH y/IEJIEHO BHUMAaHKE HCITOJIb30BAHHIO MTOJTYYCHHBIX 3HAHUN
B TIOBCEJHEBHOW KHM3HM JJI PpEIICHUS TNPHUKIAAHBIX 337ad, B TOM YHCIE: NPOPHIAKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS PKOJOTMUYECKH LEIecO00pa3HOro MOBEACHUS B OKpY)Kalollel MpUpoAHOIl cpere,
aHalM3a BIMSHUS XO3SHUCTBCHHOW [EATEIHPHOCTH YEIIOBEKa Ha COCTOSIHHE NPUPOIHBIX |
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJIHOM HANpPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOIUKTOBAHO HEOOXOIUMOCTHIO 00eCTieueH s YCIOBUAN ISl PEIICHHS
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYecKOro o0pa3oBaHus, KOTOpas MpeAroiaraet
dopmupoBaHHEe y O0YYarOIIUXCS CIIOCOOHOCTH afanTHPOBAThC K W3MEHEHHUSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpemHero oOImiero oOpa3oBaHUS 3aHUMaeT BaxkHoe Mmecto. OHa
oOecrieunBaeT (popMupoBaHue Yy OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MHUDA,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MaET YCIOBHMSA JJIsA: TO3HAHUS 3aKOHOB KMBOM IPUPOMBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

bonbmioe 3HadeHwe OwWoNOTHs HMMEET TakkKe JUIsl PELIEeHUS BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CPEIHEro oouero o0pa3oBaHus, couuann3anuu odyyatomuxcs. M3ydenue
O1o0ruM 00ecreynBaeT yCIoBUS 7151 JOPMUPOBAHUS HHTEIUIEKTYAIbHbBIX, KOMMYHHUKAIIMOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOM KYIbTYpBl, CIIOCOOCTBYET HWHTETpaluu



OMOJIOTMUYECKUX 3HAHUN C IMPEACTaBICHUSAMHU U3 JPYTUX Y4eOHBIX IPEIMETOB, B YAaCTHOCTH,
¢busuky, xumun U reorpaduu. HazBanHble MoN0KEeHUs O MpeAHA3HAYEHUH y4eOHOTo mpeameTa
«buonorus» cocTaBlIIM OCHOBY JUIsl OIIPEECIICHNS [TOIX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €TI0
coJlepKaHusl, IPEJCTABICHHOTO B POrpamMme 1o OUOIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buonorus» Ha 6a30BOM ypOBHE OCYILECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUeCs JAOKHbI
OCBOHUTH 3HAHMS M YMEHHs, 3HAUUMbIE i (popMUpoBaHUs OOIIEH KYIbTYpHI, ONpEACISIOmne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLeH MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT D3JEMEHTHl COJIEpP)KaHUs, KOTOphIE CIyKaT OCHOBOM g  (QOopMHUpPOBaHUS
IPEJICTaBICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AlUK OHOJIOTHYEeCKOro 00pa3oBaHusl.

CTpyKTypupOBaHHe COJepKaHWs y4yeOHOro MaTepuasia B TporpaMMe MO OHOIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTSIX
YKUBOM IPUPOJIBL, 0 €€ yPOBHEBOM OpPraHU3allvy U 3BOJIIOIMH. B COOTBETCTBUY C 3TUM B CTPYKTYype
yueOHoro npeamera «buonorus» BbIIEIEHBI CIEAYIOUINE coAepxKaTelnbHble TuHuu: «buonorus
KaK Hayka. MeToJibl Hay4yHOro rno3HaHus», «Kierka kak 6uonorndeckas cucremay, «OpraHusm
Kak Ouonornyeckas cucreMay, «CucteMa 1 MHOrooOpasue OpraHM4ecKoro MUpay, « IBOJIOIHS
YKUBOM NPUPOABD», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJQJICHUE
0o0y4JarIUMHUCS 3HAHUAMU O CTPYKTYPHO-QYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
pasHOro paHra u npuoOpeTeHre YMEHH HCII0JIb30BaTh 3TU 3HAHUSA Ui TPaMOTHBIX JIeHCTBUI B
OTHOIIEHUH O0BEKTOB >KMBOW IIPUPOJIbI U PELLICHUS Pa3INYHBIX )KU3HEHHBIX IPOOJIEM.

JocTiwkenne Lenu u3ydeHus ydyeOHoro mnpenmera «buonorus» Ha 06a30BOM ypoOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOIMNX 3a1au:

OCBOCHME 00YYaIOLUIMMHUCS CUCTEMbI 3HaHUH 0 OMOJIOIrMUECKUX TEOPUSX, YUEHHX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIOTe3aX, [paBWIaX, CIYXalluX OCHOBOM A  (QopMUpOBaHUs
IIPEJICTAaBICHUA O €CTECTBEHHO-HAYYHON KapTUHE MHpa, O METOAAaX HAY4YHOIO II03HAHUS,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSIX MBBIX CHCTEM Pa3HOIO YPOBHSI OpraHU3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

dopMupoBaHHEe Yy OOyYaromMXCsl IO3HABATEIbHBIX, MHTEJUIEKTYalIbHBIX W TBOPUECKHUX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O IMYTSIX pPa3BUTHS B OMOJIOTMU HAYYHBIX B3IJIAJIOB,
uel 1 MOIX00B K U3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTaHOBJIEHHE Y oOydvarommuxcs oOImeld KyabTypbl, (YHKIHMOHAIbHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHUBATh SBJICHUS OKPYXKAIOLIEr0 MHUpa KUBOW MPUPOIBI HA
OCHOBAHMH 3HAHHH U OMBITA, MOJYYSHHBIX IPU U3yYEHUH OUOJIOTUH;

dbopMupoBaHrue y OOyYarOIIMXCS YMEHMHM WLTIOCTPUPOBATh 3HAYCHHE OMOJIOTHMYECKHUX
3HAaHUW B MPAKTUYECKOW JAESITEIBbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI B arpoOUOTEXHOIOTHIA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPHUPOIHI,
HE00XO0IUMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHUS STHUECKUX HOPM TP MPOBEIEHUU
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HAHHE LEHHOCTH OMOJIOTMYECKMX 3HAHWW JUIsl TIOBBIIMICHUS YPOBHS 3KOJOTHYECKOM
KYJIBTYpPBI, U1l POPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

pUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCEIHEBHOM >XU3HU NJIS OLEHKHU
MOCJIEICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKpY)KAIoLIeH cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOOIEHUE Mep TPO(HIIAKTHKH 3a00I€BaHU.



B cucreme cpemnero obmiero oopasoBanus «buonorusy, nsydaemasi Ha 6a30BOM ypOBHE,
SIBIISICTCS.  00SI3aTEIbHBIM yYUEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
((ECTCCTBGHHO'HaquBIG MpEeaAMCETBD».

st u3yueHust 6uonoruu Ha 6a30BOM yPOBHE CPEIHEr0 00IIero 00pa3oBaHMs OTBOJUTCS B
10 kiacce — 34 gaca (1 yac B Henento).



COJAEP/)KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMONOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTECTBCHHBIMU HayKaMHu, (QMIOCO(HEH, ITHKOW, 3CTETUKOH M TpaBoM. Poibp Ouomoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeToap!l Mo3HaHUS KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEpEHHE,
KJ1accu(uKalus, MOJICTUPOBAHKE, CTATHCTUYECKAsE 00pabOTKa JaHHBIX).

JdemoHcTpaumMu:

[Toprpetsr: Y. lapeun, I'. Mennens, H. K. Konbuos, [x. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTObI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckast pabora Ne 1. «lcnonbp3oBaHuE pa3iIMYHBIX METOJOB IPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouoioruu. OTIudMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HX pa3HooOpasue. YPOBHU OpraHu3aluud OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM,  OPraHW3MEHHBIM,  MOMYJSIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYECKH), OMOC(hepHBIH.

JdemoHcTpaumuu:

Tabmuiel u cxembl: «OCHOBHBIE TPH3HAKU KU3HU», «YPOBHU OpPTaHHU3AIUU >KUBOU
IPUPOIBI».

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIi COCTAB U CTPOEHHE KJIETKH.

XUMUYECKUH COCTAaB KJIETKH. XUMUYECKHE STIEMEHTBI: MAKPO3JIEMEHTBI, MUKPOIJIEMEHTHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

@yHKIMM BOJABl U MHUHEPAIBHBIX BElIECTB B KieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

Bbenku. CoctaB u crpoeHue 6e1KkoB. AMUHOKHCIOTEI — MOHOMEpHI O6enkoB. HesameHnumbie
U 3aMEHHMbl€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€NKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUUYECKUE
cBoicTBa OenKkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMmeHThl — OHoJOrMuyeckue kataau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. Otinuuss  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

YrneBoabl: MOHOCaxapuabl (TJTFOKO3a, pud03a U 1e30KCHpud03a), Aucaxapuasl (caxaposa,
JaKTO3a) W MoJucaxapuibl (Kpaxmals, TIJIMKOTeH, Iie/unono3a). buonormueckue QyHKIMu
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodpmibHO-THIAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynknuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHAOB Kak
MCTOYHUKOB DHEPIHH.

Hyxneunnoseie kucinotel: JIHK u PHK. Hykieotnabsl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u

GyHKIIHH.



[Muronorus — Hayka o kiuerke. Kilerounas teopus — npUMep B3aUMOJCHCTBUS UACU U
¢dakTOB B HAyYHOM MO3HAHUHU. MEeTO/Ibl U3yUCHHUS KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OOmie nmpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekyibl JJHK kak renernueckuii ammapar, cCucTeMa CHHTE3a Oeka.

Tumbl KIETOK: JyKapHOTHYECKass H mIpokapuoruyeckas. (OCOOCHHOCTH CTPOSHUS
MIPOKapUOTHUYECKON KIeTKU. KieTounas crenka 6akrepuii. CTpoeHHE dyKapUOTHUECKOW KIIECTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (QYHKIUH.
[TnasmaTtudeckas MeMmOpana, e€ cBoicTBa W (QyHkmmu. [luTomnmazmMa u €€ OpraHOWIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocoMmsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUH, IacTuipl. IIporicxoxkieHne MUTOXOHAPUH U mi1acTua. Bust
wiactug. HemeMmOpaHHble OpPraHouAbl KIETKU: PHUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPHUOIH,
peCHUYKH, KIyTUKU. DYHKIIMU OpraHOUI0B KJIETKH. BKitoueHus.

SAnpo — perynsaTopHslif IeHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMAaTHH, AIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemMoHcTpaumMu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneitnen, P. Bupxos, /[x. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MIPUPOJIEN.

Tabmumel u cxembl: «[lepuogudeckass Tabmua XUMHUYECKUX AJIEMEHTOB», «CTpoeHHe
MOJIEKYJIBI BOJZIbI», «bruocunTes Oenkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KIeTkn», «CTpoeHue KHUBOTHOM KieTku», «CTpOeHUEe pacTUTENbHOM KiIeTKu», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1Ipa KIETKW», «Y TIeBOAbY, «JIMnuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
M3MEpPEHM, YKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENBHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHbIe U NpaKTHYeCKHe padoThI:

JlaGopaTopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
MpUMepe aMHIIa3bl WIIA KaTanas3bl)y.

JlaGopatopuast padota Ne 2. «M3yueHue CTpOEHUS KIETOK PACTCHHM, >KUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WIH MeTa0ONu3M. ACCUMWISAINMS (IIaCTHYECKUd OOMEH) U
JUCCUMUIIALINSA (PHEpreTuyecKuii 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tumner oOMena BemiecTB: aBTOTpodHBIN U reTepoTpodHbii. Porms pepmeHTOB B 00MEHE
BELIECTB U IIPEBPALICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakmuu ¢otocunTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A [UIs KU3HH Ha 3emiie. BiausHue ycinoBuii
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocHHTe3. XEMOCHHTE3UPYIOIINe OaKTepuu. 3HAYCHHE XEMOCHHTE3a ISl KU3HU Ha
3emuie.

OHepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBACICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKe. DTalbl JHEpreTuyeckoro oomena. I'nukonus. bpoxenue u



ero Buabl. KucimoponHoe oxkuciaeHue, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakuuu wmarpuuHoro cuHTte3a. leHernyeckas wunpopmamms u JHK. Peanmmzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsie popmbl )ku3HU — BUpYCHI. MicTopust oTkpbiThs BUpycoB (. 1. IBaHOBCKUIA).
OcoOeHHOCTH CTPOEHMSI M KU3HEHHOTO LuKJIa BUpPYycoB. bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX M UYEJIOBEKA, BhI3bIBacMble BUpycaMu. Bupyc mmmyHnoaedunura genosexka (BUY) —
Bo30ymutens CIIM[a. OOparnas TpaHCKpUIIMs, peBepraza M wuHTerpasza. IIpodunaktuka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHA.

JdeMoHcTpanum:

IToptpetsr: H. K. Konsnos, /I. . UBanosckui, K. A. Tumupsszes.

Tabmuet  u cxembl:  «Tunbel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«OHepreTuueckuii oomMen», «Xnopormnacr», «Porocunres», «Crpoenue IHK», «Ctpoenue u
dbyHkumonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepnotdarn», «Crtpoenne wu sku3HeHHBIH 1wmka Bupyca CIIWJla, OGaxrtepuodaray,
«Pemmukanms JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe M HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, uiaM KU3HEHHBIA MK kineTku. WuTepdasza u muros. I[Ipoueccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuuHoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBIH HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruuyeckne OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenune knetku — muto3. Ctaauu muto3a. [Iporeccel, mporucxoasiiye Ha pa3HbIX CTaIUsIX
MUTO3a. brOIOrn4ecKkuii CMbICII MUTO3a.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@DopMbI pa3MHOKEHHUS OPraHU3MOB: Oecrooe U mojoBoe. Buapl 6ecrosnoro pa3sMHOXXeHUS:
JIeIEHNEe Ha/IBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETAaTHUBHOE
pa3MHOeHUe. MICKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €r0 3HAYEHHE ISl CEIEKIIUU.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIIUYUS OT OECIONOrO.

Meiios. Craguu meiosa. Ilpomeccsl, mpoucxonsmiye Ha cragusx meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii cMbICI M 3HaYEHUE MEN03a.

["ameTorenes — nporuecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE *Kene3bl:
CEMEHHHUKHU U SMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — ramMeT (CrnepMaTro3ouf,
AWIEKIeTka) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOCHHs —SAHIEKIETOK H
criepmaro3onoB. OmnogorBopenue. [laprenorenes.

WNunuBuayansHoe pa3BuUTHE (OHTOreHe3). OMOpUOHAJIbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpysIsaius,
opranorenes. [loctamOpronanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,
HernpsiMoe (JIMYMHOYHOE). BnusHME cpeipl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaINHN
pa3BUTHS.

JdemMoHcTpaumuu:



Tabmuubl u cxembl: «@OpMbI Pa3MHOKEHHUSI OPTaHU3MOBY, «/|BOItHOE OILUIOIOTBOpEHUE Y
I[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «Jlenenne KIeTku OakTepuii»,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHEe XpOoMOCOMbD», «KieTouHbld mukimy, «Perukarus
JHK», «Mutos», «Meiosy, «IIpsimoe u Henpsimoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOITUTAOIIUX
U yesioBekay, «OCHOBHBIEC CTAJIMU OHTOTECHE3a.

O6opynoBaHue: MHUKPOCKOI, MuKporpenaparsl «CriepMaTo30UIbl MIIEKOMUTAIOIIETOY,
«SlieKieTka MIEKOMUTAIIET0», «KapuoknHe3 B KJIETKaX KOPEIIKa JIyKa», MarHUTHAsI MOJIEIIb-
anmukanus «Jlenenne knetkn», moaens JJHK, moaens meradaszHoit XpoMOCOMBL.

JlabopaTopHble 1 IpakTHYeCKHE PA0OThI:

Jlaboparopnas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKPOIMpEIapaTax.

Jlaboparopuas pabota Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciiencTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mcropuss pa3BuThs TreHETHMKH. Pojib LHUTONOrMM U
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag poccuicKuX U 3apyO0eKHBIX YUEHBIX B pa3BUTHE
reHeTuku. Meroasl TEeHETHKHA (THOPUIOIOTUYECKUM, UUTOTEHETUYECKUN, MOJIEKYISPHO-
reHetuyeckuii). OCHOBHbIE TeHETUUYECKUE MOHATHS. ['eHeTndeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTU  HAcJEeAOBaHWS  INPU3HAKOB, ycTaHoOBIeHHble [.  MeHaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH equH000pa3ust THOPUIOB MepBoro nokosenus. [Ipasumo
JTOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mmore3a uucrtorel ramer. IlomHoe u
HETIOJHOE JOMUHUPOBAHHUE.

JuruOpunHoe CKpemMBaHHME. 3aKOH HE3aBUCHMOTO  HACJENOBAaHUS  MPU3HAKOB.
[{uroreHeTnyeckue OCHOBBI JAUTUOPUAHOTO CKpEUIMBaHUS. AHAIM3UPYIOIIEE CKpENIMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS [IJTsl ONIPEIeICHHs TEHOTUIIA OCOOU.

CuenneHHoe HaciefoBaHue npusHakoB. PaGora T. Moprana mno cremieHHOMY
Hacjel10BaHHI0 TeHoB. HapyllieHue cuenyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOoMOCOMHas TEOPHS HACIEICTBEHHOCTHU. [ eHeTuUeCcKre KapThl.

['enetnka nona. XpoMOCOMHOE OIpeAeNIeHHE NoJjia. AYTOCOMBI M IMOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HacinenoBaHne NpPU3HAKOB, CUEIJICHHBIX C
MIOJIOM.

N3mMeHunBOCTh. BUbI N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAs. POb cpebl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKANUOHHOW HW3MEHYMBOCTH.
BaprannonHbIi psg v BapuanvoHHas kpuas. Hopma peakiuum npusnaka. KonuyecTBeHHbIE 1
KaueCTBEHHbBIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHONW N3MEHYHUBOCTH.

HacnencrtBennas, Wi reHOTUNIUYECKasi, W3MEHUYNBOCTh. KoMOMHAaTUBHAS MU3MEHYUBOCTD.
Meiio3 ¥ TMONOBOM TpoIleCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
n3MeHYNBOCTh. Kiaccudukainus myTanuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIC. YacToTa u
MPUYMHBI MyTaluil. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEICTBEHHOM
m3menunBocty H. . BaBumnosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetnka uyenoseka. Kapumorun denoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
TeHEeaIOTUYECKUH, OJIM3HENOBbIN, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJIEKYISIPHO-
reHetuyecknid. COBpEMEHHOE OIpEeAeNICHHEe TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHME,
TeHOTUIIUPOBaHUE, B ToM uucie ¢ momoripio [1[[P-ananusa. HacnencTBenusie 3a0onieBaHuUs
yelloBeKa: TreHHble Oosie3HH, OO0JIE3HM C HAcleACTBEHHOM IPeApacrnooKEeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThdeckue M TeHepaTHBHbIE MyTanuu. CTBOJOBBIE KIIETKH.



[TpuHIMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKA U JICUCHUS T€HETHUYCCKUX
Oone3nel. MeauKO-rTeHeTUUECKOe KOHCYJIbTUPOBAHUE. 3HAUEHHE MEIULMHCKONW TeHETHUKHU B
MPEIOTBPALICHUH U JICUCHUU TeHETUICCKIX 3a00JIeBaHUH YETIOBEKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBuiios.

Tabmuiel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €T0 IUTOTCHETHYECKAs OCHOBAY,
«3aKOH pacUICIUICHUSI M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durunbOpunnoe ckpeunmBanuey, «l{uTomornyeckne OCHOBBI AUTHOPUTHOTO CKPEIIHMBAHHS,
«Meito3», «B3aumoneiicTBue alienbHbIX T€HOBY, «I eHeTHYeCcKue KapThl pACTEHU, )KUBOTHBIX U
yenoBekay, «l'eHernka mosa», «3aKOHOMEPHOCTH HACIEIOBAHUS, CLEIJIEHHOTO C TOJIOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
U3MEeHYHBOCTHY, «HacnenoBanue pesyc-hakropa», «['eHeTHKa rpymni KpoBu», «MyTalmoHHas
U3MEHYUBOCTbY.

Ob6opynoBanue: MojaenH-amUIMKanuu «MoHOruOpuaHOe CcKpemuBanuey», «Hemnoxnoe
JOMHUHHUpOBaHHE», «/urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu GopMbl KpbUILEB U OKpacKu Tela), repdapuit
«"opox mOCEeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PA0OThI:

Jlaboparopuas pabota Ne 5. «M3ydyenue pe3ynbTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIUBaHUS Y APO30(HIIBI HAa TOTOBBIX MUKPOIpETapaTaxy.

Jlaboparopuas padota Ne 6. «M3yyenre MoaU(PUKAITMOHHON U3MEHUUBOCTH, TOCTPOCHHE
BAPHALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaboparopHas pabora Ne 7. «AnHamu3 wmyrtamuii 'y Jpo3oduisl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTiueckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknusi Kak Hayka U mpolecc. 3apoKIeHUe CeleKUnH U aoMectukanus. Yuenue H. .
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOTooOpaszusi KyIbTYpHBIX pacTeHuid. lleHTpsl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHbIE METObI CeNeKIMU. MaccoBbIi U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuii u XuBOTHBIX. OIIeHKa dKCcTepbepa. bIU3KopoICTBEHHOE CKpEIIMBaHHe — MHOPHUIMHT.
Yucrtas muanst. CKkpenmBanyue YUCThIX JIuHAUH. ['eTeposuc, nnu rubpuanas cwia. HeponcrsenHoe
CKpemuBaHue — aytopuaunr. OtaanéHHas ruOpugusanus U e€ ycnexu. VICKycCTBeHHBIH
MyTareHe3 W TIOJYYCHUE TOJUILIONAOB. JIOCTM)KEHUs CeJNeKIMH PACTeHWU, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHosoruss Kak oTpacib MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexombunanTHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumkenepusi. Knetounsie
KyIbTypbl. MUKPOKJIOHATFHOE pa3MHOKEHHE pacTeHui. KiloHupoBaHME BBICOKOMPOTYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHE M JTH4eckue mpobremsl. MO -
T€HETUYECKU MOAU(DUIIUPOBAHHBIC OPTAHU3MEI.

JleMoHCTpanuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, M. ®@. 1iBaHoB.

Tabmuiel U cxeMbl: kapra «L[eHTpBI MPOMCXOXKIEHUS M MHOrooOpasusi KyJIbTYPHBIX
pactenuit», «llopoabl mOMalIHUX KUBOTHBIX», «CoOpTa KyJbTYpPHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paboter akagemmka M. @. HWBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylIbTypbl U KIOHUpOBaHUE», «KOHCTpyHpoBaHHE U TEpPEHOC
TE€HOB, XPOMOCOM).
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O6opynoBanue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacteHui, repoapuii «CeIbCKOX03sHCTBEHHBIE PACTCHHUSI.

JlaGopaTopHble M MpaKkTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHHUSI CEJEKLIUU PACTeHHM M KUBOTHBIX (Ha
CEJICKIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATEIbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».



11

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 110 BUOJIOT U HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBIMBalOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00yJarIUMHUCS TIPOTpaMM CPeHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOCHMS mpeaMera «buosorus» BblIEIEHbI
CIIEIyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOINPEIEICHUIO,
HAJIMYMEe MOTHMBAUMU K OOyYeHUIO OHOJIOTWH, IIeJICHANPaBIEHHOE pPAa3BUTHE BHYTPECHHHX
yOeXACHHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaOIINXCsl PYKOBOJICTBOBATHCS B CBOCH
JESITEIIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTrO
00pa3oBaHMsl, HAJIMYME SKOJIOTUYECKOT0 IPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
JKU3HEHHBIE ILJIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHMs Ipeamera «buosorus» AOCTUTaroTCs B €IMHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKHUMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMM, IIPUHATBIMHA B
oOImiecTBe MpaBWJIaMH M HOPMAaMU MOBEAEHHMS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMA,
CaMOBOCIIMTAaHUSA M CaMOPA3BUTHs, PA3BUTHsI BHYTPEHHEH IO3HWLMM JIMYHOCTH, NMAaTPUOTH3MA,
YBaXXEHUs K 3aKOHY U IIPABOIOPSANKY, YEJOBEKY TPyJa U CTaplleMy ITOKOJIECHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIE€QUI0O W  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Mpupoae U OKPYKAIOLIEH Cpele.

JInuHOCTHBIE PE3yNbTAaThl OCBOCHUS Y4eOHOro npeamera «buonorus» OJKHBI OTpaxaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3ALIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpHEHTAllMid, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
paclIMpeHre >KM3HEHHOIO OIBbITa M OMNbITA JAEATEIbHOCTH B IIPOLIECCE PEATU3ALMU OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIIbHOMN IEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

Cc(OPMHPOBAHHOCTh  TPAXKJAHCKOM TO3MLMU  OOyyaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIHbHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATENIbHbIX 33/1a4, BBHITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNsATh COOCTBEHHYIO MO3MLHMIO 110 OTHOUICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JIGHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOT'O
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA EHHOCTSMU U COLUAIBHBIM
IIOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBHIMIOJHEHHS Y4EOHBIX,
[IO3HABATEIIBHBIX U HCCIIEIOBATEIbCKUX 3aJa4, YBAXUTEIBHOIO OTHOLICHUS K MHEHHIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;
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2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKOM IPpaXKIaHCKOW WICHTUYHOCTH, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOLLIOE U HACTOSALIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MIPUPOJTHOMY HACIEIUIO U MAMITHUKAM MPUPOJIbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYJIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBIICHUE U pa3BUTHE OUOJIOTHUH,
MOHMMAHUS 3HAueHUsT OWOJOTrMM B TO3HAHUM 3aKOHOB MPHUPONBI, B JKM3HU 4YeJIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTbH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOSHUE YCTOMUMUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POAMTEISAM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOT'O
MPUHSTHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULUAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAs ICTETUKY ObITA, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHWE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPOJIBI U €€ IICHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PA3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATh
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHS  KYJAbBTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

MOHMMAaHWE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (3J0pOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
perynspHas (Qu3nyeckas aKTHBHOCTb), OEpEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M KU3HU JIFOJICH;

OCO3HAaHHE TOCIEACTBUI M HENPHUSATUS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHUS aTKOTOJs,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Yy, OCO3HaHKE [IEHHOCTU MacTepCcTBa, TPYya0Jt00ue;

TOTOBHOCTb K aKTUBHOM J€SATEIBHOCTH TEXHOJIOTMYECKON M COLIMANIbHON HAIPaBIEHHOCTH,
CIOCOOHOCTH UHUITMUPOBATH, TNIAHUPOBATH U CAMOCTOSATEILHO BBITIONHATD TAaKYIO IEATETLHOCTH;

WHTEpEC K pa3nuyHbiM chepam mpodeccHoHANBbHON AESITeNTbHOCTH, YMEHHE COBEpINATh
OCO3HAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTu30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpPa30BaHHIO HAa MPOTSHKEHUU BCEH
KU3HY;

7) 3K0JIOTMYECKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH 11e1ecO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYyJIbTYphl: MPHOOpETEHUE ONbITa IJIAaHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN SISl OKPYXKAIOLIEH Cpeibl;
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OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHYECKUX IPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh MCIIOJIb30BaTh NPHOOpPETaeMble IPU U3YYEHHM OMOJIOIMU 3HAHMS U yMEHUS
IpU pEHIeHUH MPOoOJieM, CBS3aHHBIX C pAIlMOHAIBHBIM IPUPOAOIOIH30BaHUEM (COOIIOCHHE
IIPaBWJI IIOBEIEHUS B INIPUPOAE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE [EHCTBUHM, NPHUHOCAIIMX BPEN OKPYKAIOIIEH IPUPOAHON Cpele,
YMEHHUE TMPOTHO3MPOBATH HEOIArONPHUSATHBIE SKOJIOTMYECKHE IMOCIEICTBUS MPEANPUHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJIMYUE PaA3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIBTYphl, OIbBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW — HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCSI HMH B
[I03HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAIbHOW IpPAKTUKE, TOTOBHOCTH K Y4YacTUIO B
IIPAKTUYECKOMN AEATEIbHOCTU IKOJIOTHYECKOM HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:

c(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HAayKd M OOILNECTBEHHOM MpAaKTUKU, OCHOBAHHOIO Ha [JUAIOre KYJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M UUTATEJIbCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMAaHUE creuupuKU OMOJIOTMM KaK HAayKd, OCO3HaHUSA €€ poiau B (OPMUPOBAHHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpyKarolleM
MUpPE Kak O €IWHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B MO3HAHUM IPUPOJTHBIX
3aKOHOMEPHOCTEN U pelIeHNH MPOoOJIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJII COBPEMEHHON LMBWIM3ALMU: O0eCrieueHus
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemarh pecypcHble MpoOaeMbl pa3BUTHUSL YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 I100AJIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexoa K ycTOMYMBOMY pa3BUTHUIO, PALlMOHATIBHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS 00l
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOM TIPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHuu ONOIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHUS U aHalIW3a M OOBACHEHHs SBJICHUH
OKpYXKaloIIero MHUpa M MPOUCXOIAIIMX B HEM HM3MEHEHMH, yMEHHE JellaTb 00OCHOBaHHbBIE
3aKJIIOYEHHs Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJXY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JieM B peabHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HAHHE IICHHOCTH HAayYHOH JEATENbHOCTH, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AaKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUN MO OHOJOTUM B COOTBETCTBHUU C >KM3HEHHBIMU
NOTPeOHOCTAMH.

METANPEIMETHBIE PE3YJIBTATHI

MertarnpeMeTHbIE pe3yNbTaThl OCBOCHHUS yueOHOro mpeamera «buoOIOrHsS» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIE) 00LIeHayUHbIEe TIOHATHS, OTPAKAIOUINE [EJIOCTHOCTh HAYYHOH KapTUHBI MUpa
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U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHHE, TPOIECC, CHCTEMa, HAay4HbId (DAaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIEAOBaHUEe, HAOMIOIEHUE, W3MEPEHUE, SKCICPUMEHT U JPYTHX), YHUBEPCAIbHBIC
yueOHbIe NeiicTBUs (TIO3HABATENbHBIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00CCIICUNBAIOIINE
dbopMupoBaHre (PYHKIIMOHAIBHONH T'PAMOTHOCTH W COIMAILHOW KOMIIETCHIIMH OOYYaroIIuXcs,
CHOCOOHOCTh o0yJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUITHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B IIO3HABATEIHHOU U
COLMAIbHOM MIPAKTHKE.

MertanpeaMeTHbIe Pe3yNIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBRJ1ajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMHY €l CTBUIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (DOPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BATh TIPY OCBOCHUH 3HAHUN TIPUEMBI JIOTHYECKOTO MBIITUICHUS (aHATN3a, CHHTE3a,
CpaBHEeHMs, Kiaccu(puKkaiuu, OOOOIICHUs), PACKPHIBATh CMBICT OHOJIOTMYECKHX TOHSATHIMA
(BBIICNATH WX XapaKTePHBIC MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMH ITOHSATHSIMHU );

ONpeNeNiATh 1ENN JACATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTCPHUH WX JIOCTHUKCHUS,
COOTHOCHTH PE3yIbTaThl ACITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh OWOJIOTHYECKUE MOHATUS JJIsl OOBsSCHCHHS (AKTOB W SIBICHUH KHBON
TIPUPOJIBI;

CTPOUTH JJOTHUECKUE PACCYXKACHUSI (HHIYKTUBHBIC, IEAYKTUBHBIE, TI0 AHATIOTUH ), BBISABIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, ()OPMYJIUPOBATH BBIBOIBI U
3aKTIOYCHHUS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOTO, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe MCCIEA0BATEIbCKHE TeHCTBUS:

BJIQ/ICTh HABBIKAMH y4€OHO-UCCIIEIOBATELCKON U MPOEKTHOW AESITeTbHOCTH, HaBBIKAMU
pasperieHust mpooeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOMCKY METOJIOB
pelIeHus MPAKTUIECKHX 3a71a4, TIPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHbIC BHJIBI JCSITEILHOCTH [0 IOJIYUCHHIO HOBOTO 3HAHHWSA, €0
WHTEPIIPETAIIMU, TTPEOOPaA30BAHUI0 U MPUMEHEHHIO B yYYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3/IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
TOHATUSIMHU U METOAMHU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B OOpa30BaTEIbHON NEATEIHHOCTH U
’KH3HCHHBIX CUTYaIUIX;

BBISIBJISITH NPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyaJIM3UpPOBATh 3aJady, BBIIBUTATH
THIIOTE3y €€ PEIICHNUs, HAXOJUTh apIYMEHTHI JUIS JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a71aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,
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AQHAIM3UPOBATH IOJIYUYEHHBIE B XOJI€ PEIICHUS 3a/1a4H PE3YJIbTaThl, KPUTUUECKU OLIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

OCYILECTBIIATh 1IEJICHANPABICHHBIN MOMCK IEPEHOCAa CPEACTB U CIIOCOOOB JEeHCTBUS B
po(heCcCHOHATLHYIO CPEy;

yMETh IEpEeHOCUTh 3HAHWA B  IIO3HABATEJIbHYI0 M  IPAKTHYECKYI0  00IacTH
KU3HEJEATEIBHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE WJEH, NpPEJIaraTh OPUTMHAIBHBIE IOJAXOAbI W PEUICHHUS, CTABUTh
npoOJIeMbl U 33Jauu, IOMyCKaloIUe aJbTepHATUBHBIE PELLICHHUS.

3) padora ¢ unpopmaumeii:

OpPUEHTHPOBAThCSI B PA3IMYHBIX MCTOUYHUKAX MH(OpMAIUM (TEKCTe y4eOHOro mocoowus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIWYHbIX BHJIOB U (opM
IIPEJICTaBICHUSI, KPUTUYECKHU OLIEHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEYUBOCTD;

bopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJAbl NPH IOMCKE U O0TOOpe
Ounonoruveckor HHPOpPMaIUU, HEOOXOUMOH JIJIsl BBITOJIHCHUS YUSOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMaJbHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKON
uH(popManuu (cxemsl, rpaduKy, JuarpaMmmbl, TAOJIUIbI, PUCYHKH U JIPYTrOe);

UCMOJIb30BaTh HAy4HbIN $3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYEeCcKOM
uH(popMaliel: MPUMEHITh XUMUYEeCKue, PU3NYECKue U MaTeMaTHYeCKUe 3HaKh U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJaJ€Th HABBIKAMU PpACHO3HABaHUS M 3alIMThl WHGpOpMaNMU, HH(OPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH A€l CTBUSIMU:

1) obuenmue:

OCYILIECTBIIATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOre
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKJIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBaTh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMpe/UlaraéMoi 3aJadyd, YYWUTHIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCHN);

pacrio3HaBaTh HeBepOaJbHBIE CpeJICTBA OOLICHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallui, YMETh CMSIT4aTh KOH(QIUKTHI U
BECTH I1EPETOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JPYTUX JOAEH, MPOSIBIATh YBAXXHUTEIHHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIUpPOBATH CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHMSI C HCIOJB30BAHUEM SA3BIKOBBIX
CpPEJICTB.

2) COBMECTHAs AeSITeJIbHOCTh:

IOHUMAaTh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMaHIAHOW M MHIUBUIYaJIbHON pabOThI IpU
peleHn OMONIOTUYECKO MpoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
dhopM B3aUMOJICHCTBUSI IPU PEIICHUH YIECOHOW 3a/1a4u;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 WieHa KOJUIEKTUBA,;
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IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHWU30BbIBaTh M KOOPAMHUPOBATH
JEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATh IIJIaH JCHCTBUM, pacpelessiTh POIU ¢ Y4ETOM MHEHUN
Y4aCTHUKOB, OOCYXKIAaTh PE3yIbTaThl COBMECTHON PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaKJIOT0 YYaCTHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJUiaraTb HOBBIE IIPOEKTHI, OLICHWBATH UJIECH C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B pPA3IMYHBIX CHUTyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHUS NpoOJIeM M HUX pEUIeHHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M IOCTYIKAaX MO OTHOIICHUIO K >KUBOM MPUPOJE, CBOEMY 3JI0POBBIO U 310POBBIO
OKpPYXKarOIINX;

CaMOCTOSITENIbHO OCYILLECTBIISTh IO3HABATEIbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B O0Opa30BaTENbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATH IJIaH PELIeHUs NpoOIeMbl ¢ Y4ETOM MMEIOIIHUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOT0 MpeaMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHoCcOOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM PYIUIMH B Pa3HBIX 00JaCTIX
3HaHMH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBbIKAMH MMO3HABATENbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIAEMBbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIOIB30BATH MPUEMBI pedIieKCUU
JUTSL OLIEHKU CUTYaI[H, BHIOOpa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

MPUHUMATH ceOsl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX IPU aHAJIN3€E PE3YJIBTATOB AEATEIbHOCTH;

pHU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OIINOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C MMO3ULMU APYrOro YeIOBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmerHbie pe3ynbTaThl ocBoeHus nporpaMMbl COO mo 6uonorun Ha 6a30BOM YpOBHE
BKJIIOYAIOT creruduueckue 1 ydeOHoro npeamera «buonorus» HaydHbIE 3HAHMS, YMEHUS U
CHocoOBbl JEMCTBUH 1O OCBOCHMIO, WHTEPHpPETAllMM W NpeoOpa3oBaHUIO 3HAHWMA, BUIBI
JESTEIbHOCTH 10 MOJYYECHUIO HOBOT'O 3HAHUS M NMPUMEHEHHIO 3HAHWM B PAa3JIMYHBIX y4EOHBIX
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CHUTYaIlHsX, & TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C Onosorueil. B mporpamme
IpeIMETHBIE PEe3yIbTaThl IPEICTABICHBI 110 TOAaM 00YUYEeHHS.

[IpenmeTrHbIe pe3yabTaThl 0OCBOCHUS YueOHOTO npenmeta «buonorus» ¢ 10 knacce n0oIKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUS )KU3HEHHbIX 3a/1a4;

YMEHME PacKpbIBaTh COJEPKAHUE OMOJOTMYECKMX TEPMUHOB U IOHATUM: )KU3HB, KJIETKa,
opranusM, MeTabomn3M (0OMeH BeIeCTB U MpeBpallleHre SHEPTUH ), TOMeocTa3 (CaMoperysuus),
yYpOBHEBasi  OpraHu3anus  JKUBBIX  CHCTEM, CaMOBOCIpPOU3BEAEHHE  (PEHmpOayKIHs),
HACJIEJICTBEHHOCTh, '3MEHYUBOCTh, POCT U Pa3BUTHUE;

YMEHHME H3JaraTb OHOJOTMYECKHE TEOpPUM (KJIETOYHAas, XPOMOCOMHasi, MyTalllOHHas,
HEHTpajbHas JorMa MOJEKyNspHoW Ouonoruu), 3akoHbsl (I. Mennens, T. Moprana, H. U.
Bagunosa) u yueHus (0 meHTpax MHOT00Opa3us M MPOUCXOKICHNS KyJIbTYpHBIX pacteHuit H. U.
BapunoBa), onpeaensTs rpaHUIbI KX IPUMEHHUMOCTH K )KHBBIM CUCTEMaM;

yYMEHHUE BIAaJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJACHUWE W ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SBJCHWM, OpraHu3anus ¥ MPOBEIEHUE OHOJIOTHYECKOrO
HKCIEPUMEHTA, BbIIBH)KEHUE THIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMU, OOBSICHEHUE TOJYyYEHHBIX PE3YJbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBObI HA OCHOBAHUH MOJYYEHHBIX PE3Y/IbTaTOB;

YMEHUE BBIJIEATh CYUIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT M HYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEUIECTB U
IpPEBpAIlCHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOTO M HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJIOTBOPEHHS], PA3MHOKEHUSI, NHANBUAYAIBHOIO Pa3BUTHUS
opraHusma (OHTOI€He3);

YMEHHME MPUMEHSATH MOIY4YEHHbIE 3HAHUA N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBIICHUH, 7151 IPUHATUS MIPAKTUUYECKUX PEIICHUI B MOBCEHEBHOM JKU3HHU C IENIbI0 O0eCTIeueHus
0€30MacCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJIEH, COOJIIOIEHUs HOpM
IPaMOTHOTO TMOBEJEHHUs B OKpYXamlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUsl JOCTHKEHUH COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJs palrdOHAJIBHOTO
IPUPOIONIOIB30BaAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYECKHe 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIIMBaHNe, CLIETUICHHOE HAaClleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKPEIMBAHUS
JUTSL TIpe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIOJHATH JTA0OPATOPHBIE W TMPAKTHYECKHE padOThI, COOMIOIATh MpaBHUIa MPH
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OIIEHHBATh M WHTEPIPETHPOBATH HMH(OpPMALHNIO OHOJIOTHYECKOTO
CoJlep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElCTBa
MaccoBoi MH(}OpMaNNK, HAYYHO-TIONYSPHBIE MaTEPHUAalbl), ITHUYECKHUE ACTIEKTHl COBPEMEHHBIX
HCCIIeIOBAaHUH B OWOJIOTHH, MEAUITNHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 0000Imas
OMOJOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCHOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne  HaumeHoBaHue KoauuyecTBo yacoB
JJieKTpOHHbIE (U (ppoBHIE)
n/ | pa3aeloB H TeM Kourpoabubie = IIpakruueckne
Bcero o0pa3oBaTebHbIE pecypchl
1 NPOrpamMmal padoThI padoTsI
EHONOMIA KAK bu6nuoreka [JOK
1 Havia 2 0.5 https://m.edsoo.ru/7f41c
o 292
JKuBble cucTeMsl U bubmmorexa LHOK
2 1 https://m.edsoo.ru/7f41c
WX OpraHu3aus
292
XuUMUYCCKUH bubmuorexa [JOK
3 CcOCTaB M CTPOCHHE 8 1 1 https://m.edsoo.ru/7f41c
KJIETKHU 292
’KusHenesteaprHOC bubamorexa LOK
4 A 6 https://m.edsoo.ru/7f41c
Th KJICTKH
292
P
Hfﬁizme:;:Hie bubmmoteka [IOK
5 AHBILY 6 1 1 https://m.edsoo.ru/7f41c
pa3BuTHe
292
OpraHU3MOB
Hacnencrsennoct bubmmoteka [IOK
6 bW U3MEHYHMBOCTH 8 1 15 https://m.edsoo.ru/7f41c
OpraHU3MOB 292
SGH;KH;MO bubmmorexa [JOK
TaHHU3MOB.
7 P 3 https://m.edsoo.ru/7f41c
OCHOBEI
292
OHMOTEXHOIOTHH
OBIIEE
KOJIMYECTBO
YACOB IIO 34 3 4

[TPOI'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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KAJIEHJAPHO-TEMATHUYECKOE IIVIAHUPOBAHHME 10 KJIACC

N KounyecrBo yacoB Hara Hdara DJIeKTPOHHbIE
(] Kourpoas  Tpaxru ~MBYUCHH  MBYMCHH | yugpoppre
n/ | Tema ypoxka P
11 Beero HbIE YecKue (n1an) (baxT) o0pa3oBaTre/ibHbI
padoThI padoThI € pecypcel
02.09- bubnnorexa
06.09 HOK
1 Tb Buonorus B 1 0.ru/863e612
CUCTEME HayK 2
https://m.edso
0.ru/863e632
a
Meroap! T03HaHUS 09.09-
JKUBOU TTPUPO/IBI. 13.09
";";36?&21;2141%01(21;1 bubnuoreka
HOK
2 «enomssonare 1 0.5 httgs://m.edso
PAsIIHHAHbI 0.ru/863e612
METOJIOB TIPH )
U3YYCHUN
OMOJIOTHUYECKUX
00BEKTOBY
16.09- bubnuorexa
buonornueckue 20.09 HOK
3 | CHCTEeMBI, TPOIIECCHI 1 https://m.edso
U MX M3y4YEeHHE 0.ru/863e656
4
S Cv— 23.09- bubnuoteka
27.09 HOK
4 ]‘;‘:)‘;T:‘; (CICTIIL. 1 https://m.edso
0.ru/863e674
MUHEpPATbHBIC COU o
30.09- bubnuoteka
04.10 LHOK
5 f:gg:ﬁioggi(i 1 https://m.edso
0.ru/863e6b7
2
5 depMeHTH — 1 05 07.10- bubnuoteka
OMOJIOTHYECKHUE 11.10 LHOK



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

https://m.edso

JlaGopatopHas 0.ru/863e6b7
pabota Ne 1 2
«3yuenne
KaTaJIuTUYECKOMN
AKTUBHOCTH
dbepmMeHTOB (Ha
pUMEpe aMHJIA3hI
WJIM KaTajasbl)»
14.10- bubnuoreka
18.10 HOK
7 | VYruesoxsl. JIunmuasl https://m.edso
0.ru/863e687
0
21.10- bubnuoreka
HyxkenHoBble 2510 LOK
8 cncnoris. AT https://m.edso
’ 0.ru/863e6d5
C
Hcropust u MeTo b1 05.11-
W3YYEHHUS KIIETKU. 08.11 bubamorexa
Knerounas teopus. LOK
o Krnerka kax hitps://m.edso
0.ru/863e6e8
LIEJIOCTHAS JKHBas 3
cucreMa -
Crpoenne 11.11-
YKapUOTUUECKOU 15.11
knetku. Th
Jlabopatopiias bubnuoteka
paborta Ne 2 110K
«syerite https://m.edsoo
10 CZE(T’:E:I’; 1CICTOR 0.5 1U/863e6f0
EI)CI/IBOTHBI;( rpudoB hitps://m.edsoo
N .ru/863e716¢
u OakTepuil mox
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpenaparax u
UX OITUCAHHE)
1 Kontponbnas 18.11-
paborta Nel mo Teme 22.11



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

21

«XUMHUYECKUN
COCTaB U CTPOCHHE

KJICTKH
25.11- bubnuoreka
OOMeH BeIEeCTB 29.11 LOK
12 I https://m.edso
0.ru/863e766
c
02.12- bubnunoreka
dorocuHTES3. 06.12 LIOK
13 XeMOoCHHTE3 hitps://m.edso
0.ru/863e7c9
8
09.12- bubnuoreka
14 DHepreTUYecKuit 13.12 HOK
oOMmeH https://m.edso
0.ru/863e7aae
JKu3HEHHBIN UK 16.12-
KieTku. [lenenue 20.12
Ki1eTku. Muto3. Th
bubnmmoreka
JlaboparopHas
6ota Ne 3 LIOK
15 iletlaﬁnoneﬁne 05 hitps://m.edso
0.ru/863e7dc
MHUTO34a B KJIETKAX 4
KOHYHMKa KOpEIKa -
JyKa Ha TOTOBBIX
MUKpOIpenapaTax»
Bbuocunres Genka. 23.12- bubmorexa
Peakis 28.12 HOK
16 - https://m.edso
0.ru/863e796
CHUHTE3a e
13.01- bubnuoreka
17.01 HOK
17 gfiﬁ:;g:gﬁ; https://m.edso
0.ru/863e796
€
Heknerounsie 20.01- bubnuoreka
18 dopmbl KU3HU — 24.01 HOK

BUPYCBI

https://m.edso



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
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0.ru/863e754
0
27.01- bubnuoreka
31.01 LHOK
Dopass https://m.edso
0.ru/863e81b
19 pasMHOXEHHS 6
OPTatismon https://m.edso
0.ru/863e831
€
03.02- bubnuorexa
. 07.02 HOK
20 | Meiio3 https://m.edso
0.ru/863e7f4a
O6pazoBanue u 10.02-
Pa3BUTHE MOJIOBBIX 14.02
KICTOK bubanoreka
Orm010TBOpPEHHE.
Tb JlabopaTopHast LOK
21 pa6ota Ne 4 05 https.//m.edso
} 0.ru/863e81b
«M3yyenune 6
CTPOEHHUS MOJIOBBIX =
KJIETOK Ha TOTOBBIX
MUKpOTIpEnapaTax»
17.02- bubnuoreka
NuauBunyanbHOE 21.02 1HOK
22  pa3BuTHE https://m.edso
OpraHU3MOB 0.ru/863e843
6
KoHnTponbHas 25.02-
pabota Ne2 o 28.02
TeMaM
«KnsnenesarensHOC
23  Tb KIIETKH» H
«Pa3MHOXeHUE U
WHIMBUIyaIbHOE
pasBuTHE
OpPTaHU3MOBY
24 EeHeTHKa - Hayka 8382_ Bubnuoreka
LHOK

HaCJICACTBCHHOCTH



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
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25

26

27

28

1 U3MEHUYHUBOCTH.
3aKOHOMEPHOCTH
HAaCJIeIOBaHUS
MIPU3HAKOB.
MonorubpumHoe
CKpEIIMBAHKE

Jurubpunnoe
CKpEIlMBaHHUE.
3akoH
HE3aBHUCHUMOI0
HACJICI0BaHMS
MIPU3HAKOB

CurenineHHoe
HACJIeIOBaHHE
npu3HakoB. Th
JlaGopaTopHas
pabora Ne 5
«3yuenne
pe3ysbTaToB
MOHOTHOPHUIHOTO U
JUTUOPUIHOTO
CKpEIIUBAaHUS Y
Npo30(uIIbl HA
TOTOBBIX
MUKpOIIpenaparax»

I"'eneTnka moma.
Hacnenosanue
MIPU3HAKOB,
CIICTIJICHHBIX C
IIOJIOM

N3MeHYnBOCTb.
Henacnencreennas
U3MEHUYMBOCTL. Th
JlaGopatopHas
pabota Ne 6.
N3yuenue
MOAU(UKAITMOHHON
W3MEHYHBOCTH,
MOCTPOEHUE
BapUALIMOHHOTO

0.5

0.5

11.03-
14.03

17.03-
21.03

24.03-
28.03

07.04-
11.04

https://m.edso
0.ru/863e86f2

Bubmnoreka
HOK
https://m.edso
0.ru/863e887
8

Bubmnoreka
LHOK
https://m.edso
0.ru/863e89a
4

bubnuoreka
ILHOK
https://m.edso
0.ru/863e8c6
0

Bbubnnoreka
HOK
https://m.edso
0.ru/863e8c6
0

Bubianoreka
HOK

https://m.edso
0.ru/863e8efe



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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
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psana u
BApHUALMOHHOM
KpHUBON»
Hacnencrsennas 14.04-
M3MEHYUBOCTE. Th 18.04
Jlaboparopuas bubnmoreka
29 pabota Ne 7. ) 1 05 HOK
«AHanu3 MyTaiui y https://m.edso
JIpo30QHIIEI HA 0.ru/863e8efe
TFOTOBBIX
MHUKpOIIpenapaTax»
I'enernka yenoBeka. 22.04- Euorexa
O06o01IeH e 110 25.04 110K
30 ove 1 https://m.edso
«HacnencTBeHHOCTD 0.ru/36368d7
U U3MEHYHMBOCTD —8
OpPTaHH3MOBY -
KouTtponbHas 28.04-
pabotaNe3 mo Teme 30.05
31 «HacnencrBeHHOCTD 1 1
1 U3MEHYHBOCTD
OpPTaHU3MOBY
05.05- bubnuoreka
Ceneknus Kak 08.05 HOK
32 1 https://m.edso
HayKa U MpolLecc 0.u/8636921
4
12.05- bubmmoreka
MeTtonb! u 16.05 LIOK
gg | AOCTHKEHUA ) 1 https.//m.edso
CEJICKIINH PaCTCHHIA 0.10/863¢921
U )KUBOTHBIX 4
19.05- bubnuoreka
buorexnonorus kak 26.05 1HOK
34  otpacnb 1 https://m.edso
IPOM3BOICTBA 0.ru/863e933
6
OBIIEE
KOJIMYECTBO
YACOBIIO 34 3 4

I[TPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
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YUYEBHO-METOAUYECKOE OBECIHEYEHUE  OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

Y4eOHUKHU:

buomnorus. 10 xnacc: yue6. a1 o0meoOpa3oBaT. opranu3aiuii: 0a3oBelid ypoBeHbs/ [B.B.
[Taceunuk u ap.]; mox pexn. B.B. [laceunuka. — 4-e uzz., crep. - M.: [Ipocsemenue, 2022. — 223
c.: wi. — (JIunus xxu3Hm).

buomnorus. 11 kmacc: 6a30BbIii ypoBeHb: yueOHuk / B.B. Ilaceunuk, A.A. KameHckui,
A.M.Py6uoB [u np.]; mox pen. B.B. Ilaceunuka. — 4-e uzn., crep. - M.: [Ipocsemenne, 2022. —
272 c.: wi. — (JIuaus Ku3HM).

METOJUYECKHE MATEPHUAJIBI J1J151 YYUTEJISL

buonorus. O6mas ouonorud. 10-11 knacesl. Metonnyeckoe nocodbue kK yueOHUKy A. A.
Kamenckoro, E. A. Kpukcynosa, B. B. Ilaceunuka «buonorus. Obmas 6uonorusi. ba3obrit
ypoBeHb. 10—11 xmaccen» -Ipoda, 2015. — 193c¢.: ni.

INUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbl MU PECYPCHBI CETHU
HNHTEPHET

bubaunorexa [IOK https://m.edsoo.ru

https://www.yaklass.ru/

https://foxford.ru/



https://www.yaklass.ru/
https://foxford.ru/
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