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HHOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamMmMa 1mo OMOJOTHM Ha YPOBHE CpPEIHEro oomero o0pa3oBaHUS COCTABJICHA Ha
OCHOBE TpeOOBaHMII K pe3yibTaTaM OCBOCHHS IMPOTPAMMBbl CPEIHEro 0OLero oOpa3oBaHHS
®dI'oC COO, Ha OCHOBE HOPMATHUBHBIX MPABOBBIX AKTOB U HWHCTPYKTUBHO-METOJIUYECKUX
JIOKYMEHTOB:

1. Ilpukaza Munnpocseuienust Poccun ot 18.05.2023 Ne 371

2. Kanennapuoro yuebnoro rpapuka MBOY COILL Nel7 c. Kpyuénas banka na 2023-
2024 y4eOHblii ro.

3. Pacnucanus ypokos Ha 2023-2024 y4eOHBIH TO/I.

[Tporpamma o 6uosioruu JaéT MpeCTaBICHUE O IETsIX, 00 00Iel crpaTterun o0ydeHus,
BOCIIUTAaHUST M PA3BUTHS OOYyYarOIIMXCS CpeACTBaMH YydeOHOro mnpenmera «buomorusy,
ompesieNsieT 00s3aTeNbHOE NPEJAMETHOE COJEp)KaHHe, €ro CTPYKTYpY, pacIpeieiieHue 10
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO MOCJIe0BATEIbHOCTh M3Y4YEHHUs y4eOHOro marepuana ¢
y4ETOM MEXKITPEMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JIOTUKM 00pa3oBaTEIbHOTO Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIMXCS.

B mporpamMe mo OuONOrMM TakXKe YYHUTHIBAIOTCS TPEOOBAaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJMETHBIM M MPEIMETHBIM pe3yibTaTaMm oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOM EATEIbHOCTH/YIE€OHBIX AEHCTBUN 00YJaIOIINUXCS 110
OCBOEHUIO COJIEpPKaHUs OMOJIOTNYECKOro 00pa30BaHUsl.

B mporpamme mo Owuomormm (10 kmacc, 0a30BbIi YpOBEHB) pealM30BaH IPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHUM Ouosioruu, Omarojgapss 4eMy B HEW NpocMaTpUBaETCs
HAINpaBJICHHOCTh HA Pa3BUTUE 3HAHHI, CBSA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHPOBO33pPCHUA, IOEHHOCTHBIX OpI/IeHTaHI/If/'I JIMYHOCTH, 3KOJIOTHYECKOI'O MBINIJIICHUA,
NpPE/ICTaBICHUH O 3J0POBOM 00pa3e KM3HM U OCpeKHBIM OTHOLICHHEM K OKpPYKarolleH
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydeHHeM OOUMIEOMOIOTHYECKUX TEOPHUH, a TaKKe
3HAHWUU O CTPOEHHH JKMBBIX CHCTEM Pa3HOI0 paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TPOTpaMMe IO OHWOJIOTUM YJeNeHO BHHMAaHHE HCIOJIB30BAHUIO ITOTyYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HU Ul PeLICHUs MPUKIAHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKN
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 11€J1IecO00pa3HOro MOBEIEHUS B OKpYXKarolled MpUpoaHOM cpene,
aHaliM3a BIHMAHHUS XO3SHCTBEHHOM ACATCIIBHOCTH YCJIOBCKAa Ha COCTOAHHUC TPHUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K NPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOro
npeamera «buonorusy MPOAUKTOBAHO H€O6XOJII/IMOCTI)IO oOecrieyeHus YCHOBI/Iﬁ AJI peIICHUA
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnoiaraer
dopmupoBaHrEe y O0YYarOIUXCsS CIIOCOOHOCTH anaNnTHPOBAThCS K W3MEHEHUSM TUHAMHUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonorus Ha ypoBHe cpeaHero obmiero oOpa3oBaHMs 3aHMMaeT BakHoe mecTto. OHa
oOecrieunBaeT (opMupoBaHUE Yy OOYyUalOIIMXCS MPEACTaBICHUH O HAayyHOW KapTHHE MUDA,
pacmupsieT ¥ 00001IaeT 3HaHUS O )KUBOW NMPUPOJE, €€ OTIIMYUTENIbHBIX PU3HAKaX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3AAaET YCIOBMS JUIA: TO3HAHUS 3aKOHOB KMBOM TPHPOJIBI,
dbopMupoBanus (YHKIIMOHAIBLHOW TIPaMOTHOCTH, HABBIKOB 37J0pOBOr0 M Oe30macHOro oodpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.

Bonbiioe 3HaueHume OHOJIOTHS HMEET TaKKe IJ1 pCIICHHA BOCIIUTATCIBHBIX M
pa3BUBAIOIIMX 33Ja4 CpeHero oouero o0pa3oBaHus, couuannzauuu odyuatomuxcs. M3yuenue
Ounoaorun obecrnieunBaer YCIIOBUA Inis: (dhopMupoBaHUS WHTEJUIEKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJBTYpBHl, CIOCOOCTBYET
MHTETpay OWOJIOrMYECKUX 3HAHUN C MPECTABICHUSMU U3 JPYrUX Y4eOHBIX NPEAMETOB, B
4aCcTHOCTH, (pU3HMKH, XUMUHU U Teorpaduu. HazBaHHbIE MON0OXKEHUS O MTpeJHa3HAUCHUH Y4eOHOTO



npenvera «buonorus» COCTaBUIM OCHOBY JUIS ONPEIENICHUs TOIXOJO0B K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COAEPIKAHUS, TPEJICTABICHHOTIO B IpOrpaMMe Mo OMOJIOTHH.

OT10op coxmepkanust yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C MO3UIUI KYJIbTYpPOCOOOPA3HOT0 MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YyYaIOUIHeCs TOJKHBI
OCBOUTH 3HAHUS W YMCHHS, 3HAYMMBbIE JUIsI (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACISIONIIE
aJIecKBaTHOE TIOBEJICHUE 4YEJIIOBEKa B OKpY’KaIOLeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHusl, KOTOphIe CIyKaT OCHOBOM i  (QopMHUpOBaHUS
MPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAay4HOW KapTUHE MHpPa M IEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTrHYeCKOro o0pa3oBaHusl.

CTpykTypHpOBaHHE COJEpKaHUS y4eOHOro MaTepuania B MporpaMMe IO OHOJOTHU
OCYIIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENbHBIX OCOOCHHOCTSX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHu3aldd K 3BOJIOUMU. B COOTBETCTBMHM C 3THM B
CTpYKType y4deOHOoro npeamera «buomnorus» BbIIEIECHBI CIEAYIOUINE COJIepKaTelbHbIe TUHUH:
«buonorus kak Hayka. MeToJibl HAy4yHOTO Mo3HaHUM», «KileTka kak OMOJIOTHYECKass CUCTEMAY,
«Opranusm Kak ouonoruyeckas cucremay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«IBOIOLUS KUBOU MPUPOJIBD», «IKOCUCTEMBI U IPUCYIITIE UM 3aKOHOMEPHOCTH.

Lenp u3yuenust yueOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
O00yJalOIUMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAILHOW OpraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOBb30BaTh 9TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KHUBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.

Hoctuxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3a1au:

OCBOEHHE OOYYarOIIMMHCS CUCTEMbl 3HAHUN O OHOJIOTMYECKUX TEOPHUSIX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3ax, MpaBUiaX, CIYKalIMX OCHOBOH I (OpPMUPOBAHUS
MPEJICTAaBICHUI O €CTeCTBEHHO-HAYYHON KapTHHE MHpa, O METOAaX HAY4YHOTrO TIO3HaHUS,
CTPOCHHUHM, MHOTO00pPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHSA OpraHU3alIuH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHHE y OOydYaIONUXCS MO3HABATEILHBIX, MHTEIUICKTYAIBHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Mpolecce aHann3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTUH HAYUHBIX B3IJISI/IOB,
UJIeN ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIiu;

CTaHOBJICHHE Yy OOydJarommxcs oOmed KynbTypbl, (YHKIMOHAIBHOW TPaMOTHOCTH,
pa3BuUTHE YMEHUU OOBSCHSATH W OLIEHUBATH SBJICHUS] OKPYXKAIOIIETO MHPA KMBOW MPHUPOJLI HA
OCHOBaHWU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHue y OO0YYaAIOIMIUXCS YMEHHN WIUTIOCTPUPOBATH 3HAYEHHE OMOJIOTMUYECKHX
3HAHUN B MPAKTUUYECKON JEATEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI 1 arpoOUOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEIOBEKOM KHBOUW MPUPOJIBL,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA;

OCO3HaHUE IIEHHOCTU OMOJOTHYECKUX 3HAHUU JIJISl TMOBBIIICHUS YPOBHS JKOJIOTHYECKOM
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

MPUMEHEHHUE MPUOOPETEHHBIX 3HAHWW W YMEHUW B MOBCEIHEBHOW >KU3HU JJIA OIEHKH
MOCNEACTBUI CBOEH NEATENhbHOCTH IO OTHOIICHHIO K OKpYXalollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODIITAKTHKH 3a00I€BaHU.

B cucreme cpennero obmiero odpazoBanusi «buonorusy», uzyuaemasi Ha 6a30BOM YpOBHE,
SBJISIETCSI 00S13aTENIbHBIM YYEOHBIM TIPEAMETOM, BXOJMSIIAM B COCTAaB MPEAMETHON o0yactu
«EcTecTBeHHO-HAyUYHBIE IPEIMETHI.

MECTO YYEBHOI'O IIPEIMETA «bHOJIOTUS» B YYEBHOM IIJIAHE

PaGouas mporpamma npenycmarpuBaet (34 nenenu 1 gac B Hegemoo) 34 waca B roa. B
COOTBETCTBHUHM C YUeOHBIM maHoM, pacnucanueM B MBOY COILI Nel7 na 2023-2024 y4yeOHbIi



TOJl ¥ TOCYNapCTBEHHBIMU Mpa3AHUKaMu 6 HOSOpS NaHHas IporpaMma paccuuTana Ha 33 yaca 3a
cuéT yIUIOTHEHHS TPOrPaMMHOIO Marepuana B pasaene: « Knu3HenesTeaIbHOCTh KIETKH. ).



COZAEPXAHUE OBYUEHUA
10 KJIACC

Tema 1. buonorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocodueil, 3THKOW, 3CTeTUKOH M TpaBoM. Ponbp Ouomoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucremMa OMOJOrHYecKUX HayK.

MeTobl TO3HAHMS KUBOW MPUPOABI (HaOII0IeHUE, SKCIIEPUMEHT, OITUCAaHNE, U3MEPEHHUE,
KJaccuukanus, MOJASIMPOBAaHNE, CTATUCTUIECKAss 00pad0TKa JaHHBIX).

JeMoHcTpanuu:

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

TaOmuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBON TIPUPOJIBIY.

JIaGopaTopHble U MpaKTUIECKHe PabOThI:

[Ipaktuueckast pabora Ne 1. «Mcnosb30BaHHE pa3IMYHBIX METOJOB IPU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. J)KuBble cUCTEMBI M UX OPTaHU3ALIHS.

XKussie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHHus Owmonoruu. OTIMYHE >KUBBIX
CUCTEM OT HEOPraHUYECKOW ITPUPOJIBI.

CgoiictBa OuocucTeM W UX pa3zHOOOpa3ue. YPOBHU OpraHU3alMud OHOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKaHEBBIM, OPraHU3MEHHBIH,  IONYJALMOHHO-BUIIOBOM,
AKOCHUCTEMHBIH (OMOTe01eHOTHYECKHIA), OMOC(HEPHBIA.

JlemoHcTpauu:

Tabmuipl 1 cxembl: «OCHOBHbIE MPU3HAKU KU3HU», «YPOBHU OpraHU3allud >KUBOMN
IIPUPOIBI».

Ob6opynoBanue: moaens mosiekyinl JJHK.

Tema 3. XuMHuueckuil COCTaB U CTPOEHUE KIIETKH.

XVMMHUYECKUH  COCTaB  KJIETKHM.  XHMHYECKHME  DJJEMEHTBI:  MaKpOIJIEMEHTHI,
MUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@OyHKIMM BOJIBI M MHUHEPAIBHBIX BELIECTB B KieTke. llognepkaHue OCMOTHYECKOTO
OanaHca.

benxu. Cocta u crpoeHue 0enkoB. AMHUHOKHUCIIOTBI — MOHOMEpHI OenkoB. He3ameHnumbie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIeKyJbl (TepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHUYECKUE
cBolcTBa OenKkoB. buonornyeckue GyHKINM OEITKOB.

depMmeHTHl — Ouonornyeckue karanuzatopel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuuss  QepMEeHTOB  OT
HEOPraHUYECKUX KaTaJINn3aTOPOB.

VYrneBoabl: MoOHOcaxapuibl (TJIOKO3a, pubo3a U J€30KCcHpu0d03a), AHucaxapuibl
(caxapo3a, JlakTo3a) M MoJUcaxapuabl (Kpaxmal, TIJIMKOTEH, LeJUIoj03a). buomornueckue
(GyHKIIY YTIIEBO/IOB.

Jiunuapl:  Tpurnuuepuasl, Gocomunuabl, crepoussl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB M JUMHAOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnotsl: JIHK 1 PHK. Hykneotnibl — MOHOMEpBI HyKIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JHK. Crpoenne u ¢ynxunuun PHK. Buast PHK. AT®: crpoenue u

(GyHKIHIH.



Huronorusa — Hayka o kierke. KiertouHas teopus — npumep B3aUMOJCHCTBUS HIEH U
(GakTOB B HAYYHOM MO3HAHUHU. MeTOIbl U3yUEeHHS KIETKH.

Knerka xak nenoctHas xuBas cuctema. O0mue Npru3Haky KJIETOK: 3aMKHYTast HapyKHast
MeMOpana, mosiekyibl JJHK kak renernueckumii ammapar, cCucTeMa CHHTE3a Oerka.

Tunsl KIETOK: 3yKapuoTHYecKas U Ipokapuorhyeckas. OcoOEHHOCTH CTPOEHUs
npokapuotuyeckoit kinetku. Kinerounas crenka 6akrepuil. CTpoeHHE SyKapuOTHUECKON KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAJIMUKC, UX (PYHKIIHH.
[Tna3maTuueckas MeMOpaHa, e€ cBoicTBa W (QyHkumu. [luTomnmasmMa u €€ OpraHOWIBL
OnnomemOpannbie opraHou bl kiietku: DI1C, anmapar ['omasmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKU: MMUTOXOHAPUH, IMIacTuiabl. IIpoucxoxaeHne MUTOXOHAPUHA U IJIACTHI.
Buner mnactun. HememOpaHHble OpraHouAbl KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, HEHTPHUOJH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMJIO0B KIETKH. BritoueHusl.

Snpo — perynasTopHblid LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIruia3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeIECTB B KIIETKE.

JeMoHcTpanuu:

[Hoptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ulneiinen, P. Bupxos, Ix. Yorcon, .
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX O3JEMEHTOB B HEXHUBOM IPUPOJE»,
«PacrnipeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIE.

Tabmumer 1 cxemsl: «llepuogudeckas Tabmua XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CTtpoeHne pepmenTay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenune monekynsl AT®», «CTtpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue KUBOTHOM KiIeTku», «CTpoeHHE pacTUTENbHON KieTku», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHUE s/ipa KIETKH», «Y TIeBOAb», «JIMnuas».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYyIOBaHUE JI MPOBEACHUS HAOIIOJCHHM,
U3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

JIaGopaTopHble U MIPaKTUUYECKHE PabOTHI:

JlabopatopHas padotra Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTH (PEPMEHTOB (HA
MpUMepe aMHIIa3bl MM KaTanas3bl)y.

JlabopatopHas pabora Ne 2. «3ydeHue CTpoeHUs KIETOK PACTEHHUM, KUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U X OMUCAHHEY.

Tema 4. dKusnenesTenbHOCTb KIETKH.

OO6meH BemiecTB, WM MeTabOIM3M. AccuMWIIIMs  (TUJIACTUYECKHM OOMeH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Poib
3aKOHOB COXPAaHEHUS BEIIECTB U DHEPTUH B TOHUMaHUH METa00IM3Ma.

Tunbel oOMeHa BemecTB: aBTOTPO(HBIA U reTepoTpodHblif. Ponb depmeHTOB B 00MeHe
BEIIECTB M MPEBPAIIEHUH YHEPTHH B KIIETKE.

®otocunte3. CaeroBas u TeMHoOBasg (a3bl (oTocuHTe3a. Peakium ¢dorocuHTesa.
D¢ dexTuBHOCTH (hOTOCHHTE3a. 3HaAUCHUE (POTOCUHTE3a IS KU3HH Ha 3emiie. BrnusHue ycioBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMmocuHTe3. XeMOCHHTE3UPYIOINUE OakTepuu. 3HAYCHHE XEMOCHHTE3a IS JKU3HU Ha
3emite.

OHepreTndyeckuii oOMeH B  KieTke. PaciueruieHme  BeIIeCTB, BBIJACIECHHE U
aKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTarlbl s3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHME, WIM  KJIETOYHOE  JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHa.



Peaknum matpuunoro cuHte3a. [enermueckas wunpopmamms u JHK. Peanuzanus
reHeTH4YecKol mHpopMauu B KiIEeTKe. | eHeTHMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIUS —
matpuuHblii cuHTe3 PHK. Tpancnsanus — Onocunres Oenka. Dtansl TpaHcasuuu. Konuposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsie ¢dopmbl ku3Hu — BHpYChl. Mcrtopus otkpeitus BupycoB (. H.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IUKJIA BUPYCOB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpycaMu. Bupyc nmMMmyHoneduuTa yenoBeka

(BUY) - Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHIIHS, peBepTaza W HWHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.
JleMoHcTpanuu:

[optpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumer w cxembl: «Tumbl  mutanus», «Merabomusm»,  «MUTOXOHIPHSY,
«OHepreTnueckuii oomen», «Xmopormiact», «Dorocunres», «Ctpoenue JJHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1K Bupyca CIINa, OGaxtepuodaray,
«Pemmukanus JJTHK».

Ob6opynoBanue: moaenu-anmukanuu «Yasoenue JJHK u tpanckpunuus», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3zaMHOXKEHHNE U WHAUBUAYAJIIbHOC PA3BUTHEC OPIraHU3MOB.

Knerounblii LUK, WIM KU3HEHHbIM 1Mk kietku. WHTepdasza um mwuro3. Ilpoueccsl,
npoTekaromue B uHTEpdaze. Permmmkamms — peakuuss marpuuHoro cuute3a JIHK. Crpoenme
XpOMOCOM. XPOMOCOMHBII Habop — KapuOTHIl. JIUMIOMIHBIA M TaluIOMJIHBIA XPOMOCOMHBIE
HaOopbl. Xpomarusl. LluTonornueckre OCHOBBI Pa3MHOXKEHMSI U MHIWBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne kinerku — muto3. Cragum mutosa. Ilporeccsl, nmpoucxonsdiue Ha pa3HbIX
CTagusaX MUTO3a. BHoJjornueckuii CMEICI MATO3A.

[IporpamMmmupyemas rudesnb KIETKH — alornTo3.

@opMBl  pa3MHOKEHHMS OpraHuU3MOB: Oecrojoe M mosnoBoe. Buasl  Oecnonoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOpOOOpa3oBaHue,
BEreTaTUBHOE pa3MHOKeHue. VCKycCTBEHHOE KIIOHMpPOBAaHHE OPraHW3MOB, €0 3HAUECHUE JUIS
CEJIEKIINH.

ITonoBoe Pa3MHOKCHHUE, €0 OTIINYUA OT Oecmooro.

Meiio3. Craguu meito3a. [lpormeccel, npoucxonsdiiue Ha cragusx Menosa. [loBegenue
XpomocoMm B Meiio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHHUE ME103a.

I'amerorenes — mpomecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10I0BBIE Keme3sl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTo30u,
ANUIIEKIIETKA) cnepMaroreHe3 u oBoreHe3. (OcCOOEHHOCTH CTpPOEHUs SHIEKIETOK U
cniepmaTtozonioB. Omnonorsopenue. [laprenorenes.



NunuBuayanpHoe pa3BuTHE (OHTOTEHE3). DOMOpHOHAIBHOE pPa3BUTHE (IMOPHOTEHE3).
Otanbl AMOPHOHATLHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKHBOTHBIX: APOOJICHWE, TacTPYJISIHS,
oprarorenes. [ToctamOpruoHabHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: TPIMOE,
HerpsiMoe (JIMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIIOCOOHBIC
BBI3bIBATh BpO)KZ[éHHBIe ypoAacTBa.

Poctu pPa3BUTHC paCTeHHﬁ. OnTrorcHes IBCTKOBOI'o paCTCHUsA: CTPOCHUC CCMCHU, CTalUU
Pa3BUTHA.

JleMoHcTpanuu:

Tabnuue! u cxembl: «@OpMbI pa3MHOKEHHsI OPraHU3MOBY, «/|BOIHOE OIIOAOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXEHUE pPACTCHU», «JleleHne KIEeTKU
Oaxrepuit», «CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KileTOUHBIH LUK,
«Permukanus THK», «Mutos», «Meio3», «llpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKONIUTAIOIINX U YeJI0BEKa», «OCHOBHBIE CTaJUU OHTOTECHE3a».

O6opynoBaHue: MHUKPOCKON, MHUKpompernaparsl «CrepMaTo30U/Ibl MIIEKOMUTAIOIET0Y,
«SlinexiieTka MIEKOMUTAIero», «KapuokuHe3 B KIETKaX KOpEIIKa JIyKa», MAarHUTHas
MoaeNb-anukamnus «Jlenenue knetkn», moaens JIHK, Mmoaens MmeradaszHoi XpOMOCOMBI.

JIaGopaTopHble U MPaKTUIECKHE PabOThI:

Jlaboparophas pabota Ne 3. «HabmroneHne MuTo3a B KJieTKax KOHYMKA KOpPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIapaTax.

JlabopatopHas pabora Ne 4. «V3yueHue CTpOEHHUS TMOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpernaparaxy.

Tema 6. HacneaCTBEHHOCTh M K3BMEHUMBOCTh OPraHU3MOB.

IIpeamer m 3amaum reHetuku. Mcropus pa3BUTHS TEHETHKU. Ponb 1UTONOrMH M
SMOPHOJIOTHN B CTAHOBJIEHUHU T'€HETHKH. Bkiag poccuiickux u 3apyOeXHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTo/bl TEeHETUKH (TUOPUIIOJIOTUYECKUH, LUTOT€HEeTHUYECKUM, MOJIEKYIIpHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUYECKUE MTOHATHS. | eHeTn4YecKasi CUMBOJIMKA, HCIIOIb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJIENOBaHUS IPU3HAKOB, YyCTaHOBJIEHHble [. MeHaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eIMHO00pa3usi THOPUAOB MEPBOTO MokoJieHus. [IpaBuino
JOMMHHMPOBAaHMsI. 3aKOH pAcCIIEIUIEHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHME.

JlurnOpunHoe CKpemMBaHuE. 3aKOH HE3aBUCHUMOIO  HAClI€[OBAaHUS  MPHU3HAKOB.
[{uToreHeTnyeckne OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUA. AHAJIU3UPYIOLIEe CKpellMBaHUE.
Vcnonb30BaHue aHAIM3UPYIOLIETO CKPEIMBAaHU [Tl ONPE/IETICHNs] TEHOTHUIIA OCOOH.

CLICHJIGHHOC HacCJICAOBAaHUC TIPU3HAKOB. Pa6ora T. MopraHa o CHCIINICHHOMY
HaCJI€JOBaHUIO I'€HOB. HapymeHI/Ie CICINICHHA I'CHOB B PE3YJIbTAaTC KPOCCUHI'OBEPA.

XpoMOCOMHasi TEOpHS HACleACTBEHHOCTH. [ eHeTuueckue KapThl.
I'eneTuka mona. XpoMOCOMHOE OIpENENeHHe 1Mojaa. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.

I'omoraMeTHple U T CTCPOraMCTHBIC OpPTraHU3MBI. HacnenoBanue IMPU3HAKOB, CHCIUVICHHBIX C
ITIOJIOM.



N3menunBocTh. Buabl M3MEHUMBOCTU: HEHACJIEACTBEHHAss M HAacleACTBEHHas. Poub
cpempl B HEHACNEICTBEHHOWM  M3MEHYMBOCTU.  XapaKTEPUCTHKA  MOAU(PUKAITMOHHON
W3MEHUYMBOCTU. BapuanmoHHBIA psAa WM BapualMOHHAas KpuBas. Hopma peakuuu mpusHaka.
KonuyecTBeHHblE M KAauyeCTBEHHbIE MPU3HAKM M UX Hopma peakuun. CBoiicTBa
MOIU(DUKATTMIOHHON U3MEHUYHNBOCTH.

HacnencrBennas, uian reHOTUIIMYECKAs, HU3MEHINBOCTh. KoOMOMHATHBHAS U3MEHUYNBOCTD.
Meiio3 W T1OJOBOM TpOILIECC — OCHOBAa KOMOWHATHBHOW WM3MEHUMBOCTH. MyTanmoHHas
W3MEHUYMBOCTh. Kimaccuukamuss mMyranuii: TeHHbIE, XPOMOCOMHBIC, T€HOMHBIC. YacTtoTa U
NPUYHHBI MyTaluid. MyTareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PAIOB B HACIEICTBEHHON
nm3menunBocty H. 1. BaBuiosna.

BHCHHepHaH HaCJICACTBCHHOCTb U U3BMCHYHMBOCTD.

I'eneruka uenoseka. Kapuotun uenoBeka. OCHOBHBIE METOJbl T'€HETHKM YEJIOBEKA!
IeHEANOrnYecKui, OJIM3HELOBBIH, LMTOr€HETUYECKUH, OMOXMMUYECKHH, MOJIEKYJSIPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/ieJIeHMEe TEHOTUIA: IOJHOT€HOMHOE CEKBEHHPOBAHUE,
TFeHOTUIIMPOBaHUe, B ToM uucie ¢ nomompio I1IIP-ananu3a. HacnenctBeHusle 3a0oseBaHMs
YelnoBeKa: TeHHble Oonie3HW, OONE3HM C  HACIEIACTBEHHOW MPEpacroiOkKEHHOCTHIO,
XpoMocoMHble Oosnie3Hu. Comaruyeckue W TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHUIMIIBI 3710pOBOrO 00pa3a KU3HHU, AUArHOCTUKU, MPO(PUIAKTUKHA U JIEYEHUS T€HEeTHYECKUX
Oone3Held. MeaMKO-TeHeTUYEeCKOe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEAULMHCKOW TE€HETHKH B
IPEIOTBPALICHUH U JICUEHUU T€HETUYECKUX 3a00JIeBaHUM YEIOBEKa.

JlemoHcTpauu:

[loprpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBmiios.

Tabmuis! 1 cxembl: «MOHOTHOPUAHOE CKPELIMBAHUE U €r0 LIUTOI€HETHYECKasi OCHOBAY,
«3aKOH pacIIeIUICHUs] M €ro LUTOICHETHYECKash OCHOBa», «3aKOH YHUCTOTBI TaMeTy,
«durnbpunnoe ckpemuBanue», «LluTormormueckue OCHOBBI AMTHOPHIHOTO CKPEUIMBAHUSY,
«Melio3», «B3auMoIeiCcTBUE aJUIEIBbHBIX T€HOBY», «l'€HeTnYecKue KapThl pacTEHUH, JKUBOTHBIX
U yelnoBekay, «['eHeTuka mojay, «3aKOHOMEPHOCTH HACJENOBaHUS, CLEIUIEHHOIO C IOJIOMY,
«Kapuotunsl dYenoBeka M KUBOTHBIX», «Buasl wn3MeHunmBocTH», «MoaudukaoHHas
M3MEeHUYUBOCTh», «HacnenoBanue pesyc-gaxropay, «['eHeTnka rpymnn KpoBu», «MyTannoHHas
WU3MEHUYUBOCTbY.

ObopynoBanue: Mojenu-anmuMkanuun «MoHorubpuaHoe ckpenBaHue», «HemomnHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHMKpPOCKOI U
MuKpornpenapar «J/{po3oduna» (Hopma, myranuu GopMbl KPbUILEB U OKpPacKu Tela), repbapuit
«I"opox MOCeBHOW».

JIaGopaTopHble U MpaKTUYECKUe paboThI:

JIaGoparophas pabora Ne 5. «/3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO M TUTHOPUHOTO
CKpEIIMBaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopaTtopHas padota Ne 6. «M3yyeHne MoaupuKamoOHHON U3MEHIMBOCTH, TTIOCTPOCHUE
BapHAIIMOHHOTO PsZia U BapUAIIHOHHON KPUBOI.

Jlabopatopnass paGora Ne 7. «AHanmu3 MyTanmuid y Jpo3opmibl Ha TOTOBBIX
MUKpOIpenapaTax.

[IpakTuueckas padora Ne 2. «CocTaBiieHue 1 aHaJIU3 POJOCIOBHBIX YEIOBEKAY.



Tema 7. Cenekuust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa v Ipolecc. 3apoxIeHue celeKIuu U gomectukanusa. Yuenue H. 1.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS W MHOrooOpaszus KyJIbTYpHBIX pacTeHuil. LleHTpbl
MMPOUCXOKACHUA JOMAIIHUX )KUBOTHBIX. COpT, mnmopozaa, mramMmm.

CoBpeMeHHBIE METOJIbI CeNIeKIMHU. MacCOBBI ¥ MHAUBHIYAIbHBIH OTOOPBI B CEICKITUU
pacteHuil u kuBOTHBIX. OlleHKa 3KcTephepa. bIN3KOpoACTBEHHOE CKpEIIMBaHUE — MHOPUAMHT.
Uucras nuaus. CkpenyBaHWe YWCTBIX JuHHMA. [erepo3uc, wunu THOpUAHAS —CHIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéuHas ruOpuauzanmuss M e€ yCrexwu.
N cKyCCTBEHHBI MyTareHe3 M IOJYyYECHHE MOJIUILIOUIOB. J[OCTMKEHHMS CEJIEKUMH DPACTEHU,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib NPOU3BOACTBA. ['€HHas MH)KeHepHsa. OTambl CO3JAHUSA
pexomOuHanTHOM JIHK u Tpancrennbix opranuzmoB. Knerounas umxenepus. Kierounble
KYJIBTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHU. KiloHMpOBaHKMe BBICOKOIIPOLYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHW3MOB. OKOJOTMYECKHME M dTudeckue mnpobiemsl. MO -
IFeHETUYECKU MOJU(PHUIUPOBAHHBIE OPraHU3MBI.

JlemoHcTparuu:

IToptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHoB.

Tabmumpel u cxembl: kapta «lleHTpBl MPOUCXOXKIACHHUS M MHOT000pa3usi KyIbTYpPHBIX
pacrenuii», «llopoapl 1oManTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHun», «OTaanéHHas
rubpunnzanus», «Paborel akamemmka M. @. HBaHoBay, «llomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounsie KynbTyphl U KJIOHHpOBaHUE», «KOHCTpynpoBaHHE U MEPEHOC
T€HOB, XPOMOCOM.

OO6opynoBanue: MyJSKU TIJI0JI0B U KOPHEIUIONOB AUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenui, repoapuii «CellbCKOX03SIHCTBEHHBIE PACTCHHUSI.

JlabopaTopHbIe U MPaKTUIECKUE PAOOTHI:

Okckypcusi «OCHOBHBIE METOJIBI U JOCTUKEHHS CEJCKIUU PACTEHUN M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYUYHOTO IIEHTPA)».



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BMOJIOI'MUN
HA BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHM

Cormacao ®I'OC COO, ycraHaBauBalOTCS TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00yJarIUMUCS TIPOTPaMM CPeAHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBLIE PE3YJIbTATLI

B cTpykType NMYHOCTHBIX PE3y/IbTaTOB OCBOCHMS mpeamMera «bruonmorus» BbIIEICHBI
CIIEAYIOIIHE  COCTABJIIONIME: OCO3HAHHE OOy4YaroIUMMCA  POCCHHMCKOM  Tpa)IaHCKOM
UJICHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BHTHIO, CAMOCTOATEIFHOCTH M CaMOONPEACICHUIO,
HaJIMYMEe MOTHUBALMU K OOydYeHHUIO OHOIOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOSXKICHUI JIMYHOCTH HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH W MCTOPUYECKHUX TPAAUIMNA Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromuXcs pPYKOBOACTBOBAThCA B
CBOCH  NEATENbHOCTH IIEHHOCTHO-CMBICIOBHIMH  YCTAaHOBKAaMM, HPUCYIIUMH  CHUCTEME
OMOIOrMYEeCKOr0 00pa3oBaHMs, HAIWYME HKOJOTHYECKOTO IIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTbH LIEJIU U CTPOUTD )KU3HEHHBIC TUIAHBI.

JIndHOCTHBIE PE3yAbTaThl OCBOEHUS Mpeamera «bHOJOrus» AOCTUTalOTCS B €IUHCTBE
y‘Ie6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAULIMOHHBIMU pOCCHfICKHMH
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
0011eCTBE MpaBWIAMH W HOPMaMHU IOBEJIEHUS M CIOCOOCTBYIOT MpPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHs, Pa3BUTHs BHYTPEHHEW MO3HUIMH JIMYHOCTH, MATPUOTH3MA,
YBaXXEHMSI K 3aKOHY M IPABOIOPSAIKY, YEIOBEKY TPyZa U CTapLIEMy ITOKOJIEHHIO, B3aUMHOI'O
YBaXEHHs, OEpPEeKHOTr0  OTHOIIEHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaAULUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JImaHOCTHEIC PE3ybTaTbl OCBOCHUSA y‘IC6HOFO nmpeameTa «buomorus» AOJIKHBI OTpaXXaThb
TOTOBHOCTb M CIIOCOOHOCTH O6yanOIHI/IXC${ PYKOBOACTBOBATHCA C(i)OpMI/IpOBaHHOI;’I BHYTpeHHefI
HOSHIII/IGﬁ JIMYHOCTH, CHCTEMOH IOEHHOCTHBIX OpHGHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yﬁe)i(,[[eHHﬁ, COOTBCTCTBYHOIIUX  TpAAUIHWOHHBIM  HICHHOCTIAM pOCCHﬁCKOFO 06IJ_ICCTB3.,
PACIIMPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTH B IPOLECCE pCain3allii OCHOBHBIX
HaHpaBJ’IeHI/Iﬁ BOCHHUTATEIbHOMN ACATCIbHOCTHU, B TOM YHCJIC B 4aCTH:

1) Tpa’xAaHCKOI'0O BOCIIUTAHUA:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM TMO3WIMK  OOY4YaKOMmIerocs KakK aKTUBHOTO W
OTBETCTBEHHOTO YWJICHA POCCHICKOT0 O0IIECTBa;

OCO3HAHUC CBOMX KOHCTUTYHMOHHBIX IIpaB H O6$IBaHHOCTeI>'I, YBAXCHHUEC 3aKOHA U
MpaBoOIIOPAAKA,

TOTOBHOCTH K COBMECTHOM TBOp‘-ICCKOﬁ ACATCIIbHOCTU TTPpHU CO3JaHUU y‘-IeGHBIX IMPOCKTOB,
pPEIICHUN y‘Ie6HI)IX " IO3HAaBATCJIbHBIX 3a/a4, BbIIIOJTHCHUU OMOJOTHYECKUX OKCIICPUMCEHTOB,

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIIO3HMIIMI0 IO OTHOIICHHWIO K SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHHC YUYUTHIBATDH B CBOUX ﬂeﬁCTBHHX HCO6XOI[I/IMOCTL KOHCTPYKTUBHOI'O
BSaHMOHeﬁCTBHﬂ J'IIO)IGfI C pasHbIMHA y6e)I(JleHI/I${MI/I, KYJIbTYPHBIMH LEHHOCTSAMU U COLIMAJIbHBIM
ITOJIOKCHHUEM,;



TOTOBHOCTh K COTPYJHHMYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJHEHUS Y4YEOHBIX,
MMO3HABATCJIIBHBIX W HCCICAOBATCILCKUX 3ala4d, YBaXUTCIILHOTO OTHOLICHUA K MHCHHUIO
OIITOHEHTOB IPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COIEPIKAHMS;

TOTOBHOCTb K 'YMaHUTapHOM U BOJIOHTEPCKOH J1eATETbHOCTH;

2) NaTpMOTUYECKOT0 BOCIIUTAHUS:

Cc(OPMHUPOBAHHOCTb POCCUHCKON I'Pa’KIaHCKON MAECHTUYHOCTH, ATPUOTU3MA, YBAKEHHUS
K CBOEMY Hapojy, 4YyBCTBa OTBETCTBEHHOCTH Iepes PonmHOMN, ropmoctu 3a CBOM Kpau, CBOXO

PO,I[I/IHy, CBOH SI3BIK U KYJIbTYpPY, IPOHUIJIOC U HACTOAIICC MHOT'OHAIIMOHAJIbHOI'O HApPO1a POCCI/II/I;

LIEHHOCTHOE OTHOLIEHWE K MPUPOAHOMY HACICAMI0 U IAMATHUKAM [PUPOJBI,
JOCTHKEHUSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIOCOOHOCTh OLEHHWBATh BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHE M pa3BUTHE
Ouosoruu, MOHUMaHUs 3HauYeHHsI OMOJIOTMH B IO3HAHUU 3aKOHOB IPUPO/IbL, B XKU3HU YEJIOBEKA U

COBPEMEHHOTO 00IIIeCTBa;

unciiHas ~ yOeXJAEHHOCTh, TOTOBHOCTh K CIyXeHHIO © 3amuTe (OredecTsa,
OTBETCTBEHHOCTbH 32 €r0 CyIb0Y;

3) AYXOBHO-HPAaBCTBCHHOI'O BOCIIUTAHUA:
OCO3HAHHUC NYXOBHBIX HeHHOCTeﬁ pOCCHﬁCKOFO Hapozaa,
C(bOpMHpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUSA, OTHUCCKOI'O ITOBCACHM,

CIIOCOOHOCTD OLICHUBATh CUTYyAllUIO U MIPUHHUMATb OCO3HAHHBIC PCHICHUS, OPUCHTUPYAICH
Ha MOPAJIbHO-HPAaBCTBECHHBIC HOPMbI U ICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENISIM, CO3/JaHHI0 CEMbM Ha OCHOBE
OCO3HAHHOTO MPUHATHS [IEHHOCTEH CEMENHOM KU3HU B COOTBETCTBUU C TPATULUSIMH HApOJOB
Poccuu;

4) 5CTETUYECKOTO BOCIIUTAHUS:

9CTECTUYCCKOC OTHOIICHUE K MHPY, BKIIIOYasaA 3CTCTUKY 6BITa, HAaYy4YHOI'O U TEXHHUYECKOTO
TBOpPYECTBA, CIIOpTa, TpyAaa, O6I.[I€CTBCHHBIX OTHOHIeHPIP’I;

MMOHUMAaHHE YMOIIMOHAIBLHOTO BO3ICHCTBUS KHUBOM npupoabl 1 ec OCHHOCTH,

TOTOBHOCTb K CaMOBBIPAKCHHUIO B Pa3HbIX BHUJAAX HCKYCCTBA, CTPECMJICHUC IIPOABJIATH
KadyeCcTBa TBOp'—IGCKOﬁ JIMYHOCTH,

5) ¢usmueckoro BocmHTaHUs, (GOPMHUPOBAHUS KYJIBTYPHI 3I0POBBSI H AMOIIMOHAIBHOTO
OJaronoay4us:



MMOHMMAHKE U Pean3alIys 3I0pOBOro U 0e30macHOro 0dpa3a KU3HU (310pOBOE MUTAHUE,
COOJTIOZICHHE THTUCHUYCCKHUX TPABUJI U HOPM, COQJIAaHCUPOBAHHBIN PEKUM 3aHATHH M OTJbIXA,
perynspHas (QuU3MYECKash AaKTHUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (DU3MYECKOMY H IICUXHYECKOMY 3JI0POBBIO;

MMOHUMAaHHUE IICHHOCTU TMPAaBWJI WHIUBHAYAIHHOTO W KOJUICKTHBHOTO 0€30mMacHOro
MOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIFOJIEH;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX NMPUBBIUEK (YIMOTPEOJICHHUS aJKOTOJIA,
HapKOTHKOB, KypeHHUsI);

6) TPyZAOBOTO BOCIIMTAHUSA:
TOTOBHOCTD K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

T'OTOBHOCTB K aKTHBHOM JCATCIIBHOCTH TEXHOJIOTHYECKON n COHHaHBHOfI
HaIpaBJICHHOCTH, CII0COOHOCTh HHUIUHUPOBATh, IJIAHUPOBATL U CAMOCTOATCIBHO BBIIIOJHATH
TAaKYHO OCATCIIbHOCTD,

MHTEpEC K pa3iuyHbIM chepaM npodecCHOHANIBHOM JeATEIIbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIH BEIOOp OyaymIei mpodeccruu U peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTh U CHOCOOHOCTh K 00Pa30BaHUIO M CaMOOOpa30BaHUIO HA MPOTSHKCHUH BCEU
KH3HU;

7) SKOJIOTHYCCKOI'O BOCIIUTAHUA:

9KOJIOTHUECKH 11e7IeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIlIECTBOBAaHUS;

MOBBILLIEHUE YPOBHS IKOJIOTMYECKON KYIbTYphI: MPUOOpETEHHE ONbITa MJIAHUPOBAHUS
IIOCTYIIKOB Y OLIEHKU UX BO3MOKHBIX IOCIEACTBUN IS OKPYXKAIOLIEN CPENbL;

OCO3HaHHE TJI00ATHLHOIO XapaKkTepa 3KOJIOTHICCKUX HpO6HCM 151 HYTeﬁ HX PCIICHUA,

CIOCOOHOCTh UCIMOJIb30BaTh MpHoOpeTaeMble IPU U3YYEHUU OMOJIOTUHU 3HAHUS M YMEHHUS
NpU PEHIeHUH TMPOoOJieM, CBS3aHHBIX C pAIlMOHAIBHBIM TPUPOJIONIONB30BaHUEM (COOIIOICHHE
IpaBUJ MOBEACHHUS B INPHPOJIE, HAMPABICHHBIX HAa COXpPAHEHUE PABHOBECHs B JKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOCheEpDl);

AKTHBHOE HEIpUATHE ACUCTBUM, NMPUHOCAIIUX BpEJ OKpPYXKaroLeHd NPUPOAHOU cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE KOJIOTHYECKHUE MOCIEICTBUS MPEANPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HAJINYHUEC Pa3sBUTOr0 SKOJIOTHMYECKOI'O MBIIIJICHU, 9KOJIOTHYCCKOU KYJbTYPBI, OIIbITA
ACATCIIBHOCTH 3KOJOTHYeCKOM HAIllpaBJICHHOCTHU, YMCHHUS PYKOBOACTBOBATHCA HWMH B
H03HaBaTeJ'II)HOI71, KOMMyHHKaTHBHOﬁ n COHI/IaJ'IBHOI\/’I IMPAKTHUKE, TOTOBHOCTH K YYaCTHIO B
HpaKTquCKOﬁ JACATCIIBHOCTHU 3KOJIOT MYECKOH HAIIPaBJICHHOCTH;

8) HECHHOCTHU HAYYHOT'O ITO3HAHU:



c(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MpPAaKTUKH, OCHOBAaHHOIO Ha JMaJore KYJIbTYp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MHPE;

COBEpPUICHCTBOBAHHE  SI3BIKOBOM M YMTATENbCKOW  KYJbTYpbl KaKk  CpEACTBa
B3aUMOJICUCTBUS MEXY JIOJIbMH U [TO3HAHUS MUPA;

MOHUMaHHUE clenu(PUKU OMOJOTUU KaK HayKd, OCO3HaHMs €€ poiu B (OPMUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKpY)KaroIeM
MUpEe Kak O €IWHCTBE MpPHUPOAbI, 4YeloBeKa M OO0IIecTBa, B IO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH TPOOIEM COXPaHEHHs IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTHU JUISI COBPEMEHHON IMBUIIM3AIMU: 00ECTICUCHUS
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pematb pecypcHble MpoOIeMbl Pa3BUTHS YEIIOBEUYECTBA, MIOMCKA IyTEeH BHIXOJA U3 III00AIBHBIX
9KOJIOTHYECKHX MPOoOJieM U o0ecrieueHus nepexoja K yCTOMNYMBOMY Pa3BUTHIO, PALIMOHAIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJTYYEHUH OMOJOTMYECKUX 3HAHUM B IIEJIAX MOBBIILIEHUS 001IEe
KYJIBTYPbI, €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIHMOHAIbHON
IpaMOTHOCTH 00y4Jarouuxcs, GopMupyemMoi pu U3y4eHur ONOJIOTHH;

MOHMUMAaHUE CYIIHOCTH METOJIOB ITO3HAHHUA, HMCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMmble 3HAHUS JUIS aHaiu3a U OOBSICHEHHs SBICHUN
OKPYKAIOIIET0 MHUpPAa W MPOUCXOIANIMX B HEM H3MEHCHUN, YMEHUE JeNiaTh OO0OCHOBAaHHBIC
3aKJIIOUYEHUsI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJb30BaTh OHOJIOTHYCCKHE 3HAHMS AJI1 PCIICHUA
HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYallUAX;

OCO3HAaHUC IICHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTEL OCYHICCTBJIATH IMPOCKTHYIO U
HCCICOOBATCIILCKYIO ACATCIIBHOCTD HHAWBUAYAJIbHO U B I'PYIIIC,

TOTOBHOCTb U CIIOCOOHOCTh K HENPEPBIBHOMY OOpPa30BaHUIO M CaMOOOPa3OBaHUIO, K
AKTUBHOMY TIIOJIyYE€HHUIO HOBBIX 3HAHMH 1O OMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METAIIPEJMETHBIE PE3VJIbTATbI

MertanpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOro mpenMera «brosorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33PEHMS] OOYYArOIIMXCS  MEKIUCLUIUIMHAPHBIE
(MeXnpeaMeTHbIe) OOIIeHAYYHbIE TIOHATHUS, OTPAXKAOIIUE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (akT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeoBaHue, HaONI0eHNe, U3MEpeHHe, HKCIEPUMEHT M JPYrux), YHHUBEpCalbHbIE
yueOHbIe JeiCcTBUS (TMO3HaBaTeIbHbIe, KOMMYHUKATUBHbIE, PETYISTHUBHBIE), 00ECIEUNBAOIINE
¢dopmupoBaHre (YHKIMOHAIBHONW I'PAaMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YYarolIuxcs,
CHOCOOHOCTh oOyuaromuxcst HCIIOJIb30BaTh OCBOEHHbIE MEXIUCUUIUTMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHUBEpCalbHble y4yeOHbIe ACUCTBUS B IO3HABATENbHOH U
COIIMAIbHON ITPAKTHKE.



MertamnpeaMeTHbIe pe3ysibTaThl OCBOEGHHUS MPOrpaMMbl CPEJHEro o0Iero odpa3oBaHuUs
JIOJKHBI OTPakaTh:

OgJaieHne YHUBEPCAIbHBIMU Y4eOHBIMH ITO3HABATEIbHBIMU JCHCTBHSMH:
1) 6a3oBbIe JJIOTHYECKUE JCHCTBHUS:

CaMOCTOSITENIbHO (DOPMYJIMPOBaTh M aKTyaJIU3UpPOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TPU OCBOCHWUW 3HAHUN MNPUEMBI JIOTHYECKOTO MBINUICHUS (aHAU3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PACKphIBaTh CMBICT OHOJOTHYECKHX
MOHSITHI (BBIIETATH HX XapaKTEPHBIE MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU TOHITHSIMH);

OIPCACIATL LCIU ACATCIBHOCTH, 3aJaBas IIapaMCTPbl MU KPUTCPpHUHU HUX HOOCTHUIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C IIOCTABJICHHBIMU LCIIAMU;

UCIOJb30BaTh OMOJIOTMYECKHE MOHATUS I OObSICHEHUS (DAKTOB M SIBICHUM >KUBOU
IIPUPOJBL;

CTPOUTb JIOTUYECKUE PACCYXJEHUS (MHAYKTUBHBIE, JEAYKTUBHbIE, [0 aHAJOIHH),
BBISIBJISATh 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIUPOBATH
BBIBOJIbI U 3AKJIOYECHUS;

IMPUMCHATH CXEMHO-MOJCJIBbHBIC CPCACTBA AJId NPCACTABJICHUA CYIICCTBCHHBIX CBS3CH U
OTHOIIICHUH B HU3Yy4aeMbIX OMOJIOTHYECKUX O6T:>CKTaX, a TaKXKC HpOTI/IBOpC‘II/Iﬁ pasHoOro ponaa,
BBISABJICHHBIX B pa3JIMYHBIX HH(i)OpMaIII/IOHHI)IX HCTOYHHUKAX,

pazpabarbiBaTh IUIaH peHICHHWs MpoOJIeMbl C  Y4ETOM aHAM3a  HMEIOIIUXCS
MaTEepUAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBBI B ACATCIIBHOCTb, OLCHUBATH COOTBCTCTBUC PE3YJILTATOB LCIIAM,
OLCHUBATb PUCKHU HOCJ'IGI[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHUPOBAaTh U BBINOJHATH pPabOTy B YCJIOBUSX pEallbHOTO, BUPTYAJIbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE TIPU PEIICHUH )KU3HEHHBIX TPOOIIeM.
2) 6a30Bble UCCIIEOBATENBCKUE IEHCTBHSL:

BIIa/IETh HABBIKAMU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHON AESITENFHOCTH, HABBIKAMHU
paspelieHus npodsieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOUCKY METO/I0B
pELIeHUs] TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHbIX METOI0B TO3HAHUS;

WCIIONb30BaTh DPAa3jIUYHbIE BUIbBl AEATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMS, €ro
MHTEPIIPETAlUY, TPEO0Opa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU

CO3JaHNHN y‘-Ie6HBIX " COLIMAJIBHBIX IMTPOCKTOB,

(bOpMI/IpOBaTB Hay‘lHBIﬁ THUII MBIIIIJICHUS, BJIaACTh HaquOﬁ TepMHHOHOTHCﬁ, KIIIOYCBBIMH
IOHATHUAMU U METOJaMH,



CTaBUTh U (POpMyTUpOBaTH COOCTBEHHBIE 3a/aud B 0Opa30BaTEIbHON JAEATEILHOCTH H
’KM3HEHHBIX CUTYaIHsX;

BBIABIIATh IIPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyaJlUM3UpOBaTb 3a4ady, BBIIBUIATh
TUIIOTE3y €€ pELICHMs, HaXOAUThb apryMEHThl 1 JI0KA3aTeIbCTBA CBOUX YTBEPKICHUU,

3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AHAIIM3UPOBATh IIOJYYCHHBIC B XOJA€ PCHICHUA 3adadyud pPE3YyabTaThbl, KPHUTHYCCKU
OLCHUBATb UX NOCTOBCPHOCTD, IPOTrHO3UPOBATL U3BMCHCHUEC B HOBLIX YCIIOBUAX,

AaBaTb OLICHKY HOBbBIM CUTYyallUsIM, OLICHUBATb HpI/IO6peTéHHBII>'I OIIBIT,

OCYIIECTBIIATH IIeJICHANPaBICHHBI MOUCK MEPEHOCa CPEICTB M CIIOCOOOB JIEHCTBHA B
npodeccuoHaNbHYIO Cpeay;

YMCTb IEPCHOCUTH 3HaHUA B I103HaBaTCJIbHYIO n IMPAKTHUYCCKYIO obnacTH
KHU3HCACATCIIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTel;

BbIIBUI'aTb HOBLIC HJACH, NpCjiaraTb OPUTHHAJIBHBLIC IMOAXOJbl W PCUICHUA, CTABHUTHb
HpO6HCMBI U 3aJ1a4y, JOIMYyCKAarIHNE AJIbTCPHATUBHBIC PCIICHU .

3) pabora ¢ uHpopMaIuei:

OpPUEHTUPOBATHCS B PA3NIUYHBIX MCTOYHUKAX MH(popManuu (TeKcTe ydyeOHOro mocoOus,
Hay4YHO-TIOMYJISIPHOM JIMTEpaType, OMOJIOTHYECKUX CIOBApPAX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax pgaHHbIX, B UHTepHeTe), aHAIW3UPOBaTh WHGOPMALIMIO DPA3IWYHBIX BUIOB U (QOpM
MPEACTABJICHUS, KpUTHYECKU OILICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynupoBaTh 3ampoChl U TPUMEHSATH PA3JIUYHBIE METOJbI TPHU TOWUCKE U OTOOpE
Ounonoruveckor nHGOpMaIUU, HEOOXOAUMOH /7Sl BBIIOJIHEHUS YUeOHBIX 3a/1a4;

HpI/IO6p€TaTB OIIBIT HMCIIOJIB30BaHUA I/IHCI)OpMaI_[I/IOHHO'KOMMYHI/IKaTI/IBHI)IX TCXHOJIOT" Hf[,
COBCPHICHCTBOBATDL KYJIbTYPY aKTUBHOT'O MCIIOJIB30BaAHUA PA3JIMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJBHYIO (QOpMY IMpencTaBiICHUs OHWOJIOrMYecKOi
uHpopManuu (Cxembl, rpaduKu, TUarpaMMel, TaOIMIIbI, PUCYHKH U IPYToe);

UCIOJb30BaTh HAYYHBIH S3bIK B KauyecTBE CPEJCTBA NpU paboTe C OMOJIOrMYECcKOH
uH(popMaLel: MPUMEHITh XUMUYECKue, GU3NYECKUe U MaTeMaTH4YeCKHe 3HaKW U CHMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W IMPeoOpa3oBbIBaTh 3HAKOBO-

CUMBOJIMYECKUEC CPCACTBA HATIAJHOCTH;

BJIaJIETh HaBBIKAMU pPAclO3HABaHMSI M 3alIUThl HMHQOpMaANUH, HHOOPMAIIMOHHOM
0€30I1aCHOCTH JINYHOCTH.

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA KOMMYHUKATUBHBIMUA JIEUCTBUSIMU

1) obuenwue:



OCYIIECTBISTh KOMMYHHKAIIUU BO BCeX cpepax )KM3HU, aKTUBHO y4aCTBOBATh B IUAJIOTE
WIM JUCKYCCHU TIO CYIIECTBY 0OCykIaeMoil TeMbl (YMEHHUE 3a7aBaTh BOIPOCHI, BHICKA3bIBATH
CY)KJIGHUSI OTHOCHUTEJIbHO BBINOJHEHUsI TNpeajaraeMond 3ajady, Y4UThIBaTh HHTEPEChl U
COTJIACOBAHHOCTb MO3UIUHI APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCUN);

paciio3HaBaTb HeBep6aanLIe CpeacTBa 06HI€HI/IH, IIOHHUMAaTh 3HAYCHHUEC COIHAJIBHBIX
3HAKOB, NPCANOCBIIOK BO3SHUKHOBCHHUA KOH(I)JII/IKTHBIX CI/ITyaI_II/If/'I, YMCTb CMATYATb KOH(I)JII/IKTBI u
BECTHU IIEPETOBOPLI;

BJIQJIETh PA3IMUYHBIMHU CIIOCOOaMM OOIEHUS U B3aMMOJEWUCTBHUSA, TOHUMATh HaMEpeHUs
JIPYTHUX JIOACH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHHE K COOSCEHUKY U B KOPPEKTHOHU (opme
bopMyIUpOBaTH CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHHSI C HCIIOJIB30BAaHHEM S3bIKOBBIX
CPEICTB.

2) coBMECTHasl JeSTEIIbHOCTD:

[IOHUMATh U UCIOJIb30BaTh PEUMYIIECTBA KOMAaHAHON Y MHIUBUAYAIbHON pabOThI pU
peleHny GMoIOrnYeckoi npodiieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MIPUMEHEHUS I'PYIIOBBIX
(dbopM B3aMMOJEUCTBYS IPU pELIEHUH YUeOHO! 3a/1auH;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCHCTBHH C Y4E€TOM OOIIMX HWHTEPECOB M
BO3MOYKHOCTEH Ka)KIOr'0 4JIeHa KOJUIEKTUBA;

MIPUHUMATh LI€JIM COBMECTHOM JI€ATEIbHOCTH, OpPraHU30BbIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ JNOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUH, PaCIpElesATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIAJA M KKIOTO YYaCTHUKA KOMAaHJIbI B OO pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IMPOCKTHI, OLCHUBATH MACHU C MO3HUIHWHW HOBU3HBI, OPUTMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH;

OCYHICCTBIIATE IMO3UTHBHOC CTPATCTUYCCKOC IIOBCACHHUEC B PA3JIMYHBIX CHTYyallUAgX,
MMPOSBJIATE TBOPUYECTBO U B006pa)K€HI/Ie, OBITH WHUIMATUBHBIM.

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU PETYIATHBHBIMU HeﬁCTBHHMHI
1) camoopranuzanus:

HCIIOIL30BaTh OMOJIOTHUECKHE 3HAHUS JJIs1  BBIABJIICHUA HpO6J’I€M H UX PCIICHHA B
JKHN3HCHHBIX U y‘IC6HLIX CUTyalUsIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH IIeJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOUX
JEMCTBUSIX M MOCTYNKAX II0 OTHOIICHHMIO K >KMBOM IPHUPOJIE, CBOEMY 3JO0POBBIO M 3J0POBBIO
OKpYKarolluX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MMO3HABATEIBHYIO NESATEILHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaull B OOpa30BaTEIBHOW NEATEIHHOCTH U
JKU3HEHHBIX CUTYalLMSIX;



CaMOCTOSITEJIHO COCTABJIATH IIJIAH PELICHUS TPOOJIEMBI C YIETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOUTEHUN;

J1aBaTh OLICHKY HOBBIM CHTYaIlHsIM;

pacHpsTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX HPEAOYTCHHIA;

Jie7IaTh OCO3HAHHBINA BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO IIMPOKOW OJPYIUIMH B Pa3HBIX
00J1aCTSAX 3HAHWM, IIOCTOSTHHO TIOBBILIATH CBOM 00pa30BaTENBbHBIN U KYIbTYpPHBIH YPOBEHb.

2) CaMOKOHTPOJIb!

AaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCHUTHL KOPPCKTHUBBI B ACATCIBHOCTH, OLCHWBATH
COOTBCTCTBUC PC3YJIbTATOB LECIISIM;

BJIaACTh HaBbIKaAMH MMO3HaBaTEIbLHOMU pe(bJICKCI/II/I KaK OCO3HAaHUA COBCPUIACMBbBIX ﬂeﬁCTBHﬁ
N MBICJIMTCIIbHBIX IMTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/If/'I, HCIIOJIB30BaTh HpI/IéMI)I pe(pnechm
AJI1 OLICHKU CUTYyalluu, BBI60pa BCPHOI'O pCHICHUA,

YMETh OLICHUBATHL PUCKU U CBOCBPEMCHHO ITPUHUMATh PCIICHUS 110 UX CHUKCHUIO,

MNPpUHHUMATh MOTHBBI U apTYMCHTBI APYTIUX IIPpHU aHAJIN3C PE3YJIbTATOB ACATCIIBHOCTH,

3) npunsTHe cedst U JPYTHX:

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNbTaTOB AEATEIbHOCTH;
IIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBATH CIIOCOOHOCTH MOHUMATh MUD C MMO3UIUHN APYroro 4€jI0oBCKa.

INPEAMETHBIE PE3VIJIBTATDI

[IpenMetHbIe pe3ynbTaThl ocBoeHus nmporpammbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOUAIOT crierupuIecKue g yaeOHoro npeamera «bHonIorusy) Hay4IHbIC 3HAHUS, YMCHHS H
CIIOCOOBI ICWCTBUI IO OCBOCHUIO, HHTEPIIPETAIIH

U MpeoOpa3oBaHWIO 3HAHWM, BHJIBI JCSITEILHOCTH IO IOJYYCHHUIO HOBOTO 3HAHUS W
MPUMEHEHUIO 3HAHWW B PAa3IMYHBIX YYEOHBIX CHUTYAIHsIX, a TaKXKe B PEaTbHBIX KU3HEHHBIX
CUTYaITUSX, CBI3aHHBIX ¢ OnoJiorneii. B mporpamMme nmpeaMeTHbIe pe3yIbTaThl MPEICTABICHBI 0
rojgam o0y4eHwusl.



[IpenmerHbie pe3ynbTaThl OCBOeHHs y4yeOHoro mpenmera «buonorusi» B 10 kiacce
JOJDKHBI OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE W POJIM OMOJIOTUM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKA [T PELICHUS KU3HEHHBIX 33/1a4;

YMEHHE PaCKPBIBATh COJEPKaHUE OMOJOTUYECKIX TEPMUHOB M TIOHATHMN: KU3Hb, KJIETKA,
opranus3M, Merabosm3M (OOMEH BEIIECTB M IPEBpAIlCHHE JSHEPTHH), TOMEOCTa3
(camoperynsiusi), YpOBHEBas  OpTraHU3alMsl JKUBBIX  CHUCTEM, CaMOBOCIPOW3BEICHUE
(penpoTyKIHst), HACIECTBEHHOCTh, HK3MEHYMBOCTh, POCT U Pa3BHUTHUE;

yYMEHHUE Hu3araTb OMOJIOTMYECKHE TEOpHM (KJIETOYHAs, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpajbHas JorMa MOJEKyJsipHOW Ouoisiorun), 3akoHel (I. Menpens, T. Moprana, H. H.
BaBuoBa) u yuenus (0 LeHTpax MHOI0o0oOpasusi U MPOMCXOKACHUS KyIbTYpHbIX pacteHuid H. 1.
BasuiioBa), onpenenars rpaHuibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMCHHUC BJIaJICTh MCTOAAMU HAYYHOT'O ITO3HAHUA B OHOJIOTUH: Ha6JIIOIl€HI/IG Hn OIMHUCAaHUC
JKUBBIX CHCTCM, IIPOOECCOB H HBHGHHﬁ, opraHu3anusa H IIPOBCACHUC OHOJIOrHYECKOI0
SKCIICPUMCHTA, BBIABHKXCHUC THUIIOTE3bI, BBIABJICHHUC 3aBHUCHMOCTU MCKAY HUCCICAYCMbBIMU
BCINMYHMHAMHU, 0OBsICHEHHE IMOJIYYCHHBIX PE3YJbTATOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ,
T€0pI/II>'I 1 3aKOHOB, YMCHHEC [1€J1aTh BbIBOJAbI HA OCHOBAHHWH ITOJIYYCHHBIX PE3YJIbTATOB,

YMCHHUC BLIICIIATH CYIICCTBCHHBIC IMPU3HAKKW BUPYCOB, KJIIECTOK IPOKAPHUOT U OYKAPUOT,
OJTHOKJICTOYHBIX U MHOTOKJICTOUHBIX OPTaHHU3MOB, OCOOCHHOCTH IMPOIIECCOB: OOMEHA BEIECTB U
MPEBpAICHHS] YHEPTUH B KJIETKE, (OTOCHHTE3a, TUIACTUYECKOTO M DHEPreTUYECKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHUS, Pa3MHOXKCHHUS, WHIUBUIYAIBLHOTO Pa3BUTHS
opranusma (OHTOTEHE3);

YMCHHUEC MMPUMCHATH ITOJTYUCHHBIC 3HAHUA IJIA 00BSICHEHNT OMOJIOTHYECKUX IIpOLECCOB U
SIBIICHHU, JIJISI IPUHSTHS IPAKTUYSCKUX PEIICHUI B MOBCETHEBHOM JKU3HU C IIEJIbI0 00CCIICUCHHS
0€30MacHOCTH CBOETO 37I0POBbsi U 3JI0OPOBbSl OKPYKAIOIIUX JIFOACH, COOJIOACHUS HOPM
IPaMOTHOTO TOBEJIEHHUsSI B OKPYXAWIIEH NPUPOIHON cpele, MOHMMaHUue HeO0OXOIMMOCTH
HUCITIOJIB30BaHUA )IOCTI/I)KCHI/Iﬁ COBpCMeHHOﬁ Onomorn M OMOTEXHOJIOTUH IJId palluOHAJIbHOT'O
NIPUPOIOTIOB30BAHUS;

YMCHHE DpPCeIIaTh JJIIEMCHTAPHBIC TI'CHECTUYCCKUC 3ada4u Ha MOHO- U I[I/II"I/I6pI/II[HOG
CKpCIIMBAHHUEC, CHCIINICHHOC HACJICI0OBAHUEC, COCTABIIATh CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIMBaHUA
AJId TIPEACKA3aHUA HACJICAOBAHHU A ITPU3HAKOB Y OPTaHNU3MOB;

YMEHHUE BBINOIHATH Ja0OpaTOpHbIE U MPAKTUYECKHE PabOThl, cOOII0AATH MpaBHUiia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

YMEHHE KPUTHUYECKH OILEHUBAThb U HHTEPIPETUPOBATh HMH(GOPMALHIO OHOJIOTHYECKOTrO
COJIepKaHUs, BKIIOYAOLIYIO ICEBJAOHAYYHbIE 3HAHMUA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBOM HMH(pOpMalNU, HAy4YHO-TIONYJISPHbIE MaTEepHUasIbl), ITUHUECKHUE ACTIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHCBMEHHbIE M YCTHBIE COOOLIEHHs, 00001mas
OMOJOTHYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCHOJIb30BaTh
NOHATUIHBIN anmnapaT OMOJIOTHH.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne n/m HaumenoBanue pa3fenoB ¥ TeM IPOrpaMMBbI KonnuaectBo yacos DnexTpoHHbIe (IIUPPOBLIE)
Bcero | Kontponsasie pabotsl | Ilpaktudeckue paboThl o0pazoBaTeIbHBIE PECYPChI
1 buonorus kak Hayka 2 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f41c292]]
2 JKuBbIe cUCTEMBI U X OpPTaHU3aIUs 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f41c292]]
3 XUMHUYECKUHN COCTAB U CTPOCHUE KIIETKU 8 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f41c292]]
4 JKuzHenesaTeIbHOCTh KICTKH 6 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f41c292]]
5} Pa3MHOXkeHUE 1 MTHANBUAYATLHOE PA3BUTHE 5 [[BubnuoTexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292]]
6 HacnenctBeHHOCTh M UBMEHYMBOCTh OPraHU3MOB 7 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41c292]]
7 Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH 3 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41c292]]
8 PeszepBHOE BpeMs 1 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f41c292]]
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No Tema ypoka KonnuecTBo yacoB Hara DneKTpOHHBIC IU(PPOBHIE
/1 Bcero | KontponbHbie [IpakTuueckue U3yYCHUS o0pa3oBaTenbHbIEC PECyPCHI
paboThI paboThI
1 [[bronorus B cucreme HaykK]| 1 04.09.2023 | [[bubmmoteka [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a]]
2 [[MeToabl mO3HAHUS KUBOW TTPUPO/IBI. 1 IT.P. Nel 11.09.2023 | [[bubauoTeka [JOK
IIpakTrueckas pabora Ne 1 https://m.edso00.ru/863e6122]]
«Hcronp30BaHue Pa3IMIHBIX METOIOB TIPU
U3Yy4eHUH OMOJIOTHYECKIX 00BEKTOBY]]
3 [[Bronornyeckue cucTeMbl, MPOIECCHl U UX 1 18.09.2023 | [[bubmmoTeka [IOK
usydenue]| https://m.edso00.ru/863e6564]]
4 [[XumMuueckuii coctaB KiIeTku. Boga u 1 25.09.2023 | [[bubnmoreka IIOK
MUHEpaJIbHbIC COJIH ]| https://m.eds00.ru/863e674e]]
5 [[benku. CocTaB u cTpoeHue OENKOB]] 1 02.10.2023 | [[Bubmmoreka [JOK
https://m.edso00.ru/863e6b72]]
6 [[@epMeHTBI — OHONIOTHYECKHE 1 JLLP. Nel 09.10.2023 | [[bubmmoreka [JOK
kaTanu3aropsl. JlJaboparopnas padora Ne 1 https://m.edso0.ru/863e6b72]]
«M3yyeHne KaTaTMTHYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMUIIa3bl WIH
Kataasbl)»]]
7 [[YrneBoasl. Jlunumas]] 1 16.10.2023 | [[bubmmoTeka [IOK
https://m.eds00.ru/863e6870]]
8 [[HyxneunnoBsie kucinotel. ATD]] 1 23.10.2023 | [[bubmumoreka [JOK
https://m.edso00.ru/863e6d5c¢]]
9 [[McTopust 1 METOIBI U3yUEHUS KIETKH. 1 13.11.2023 | [[bubmmoTeka [IOK
Krnerounas Teopusi]] https://m.edso00.ru/863e6e88]]
10 [[KieTka kak 1eIocTHas )KHUBast cuctemal | 1 20.11.2023 | [[]
11 [[CTpoeHue 3yKapuoTU4ECKON KIIETKH. 1 JLLP. Ne2 27.11.2023 | [[bubauoreka [IOK

JlabopaTtopnast pabora No 2 «M3yuenue

https://m.eds00.ru/863e6ff0
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CTPOEHUS KJIETOK PACTEHUH, )KUBOTHBIX,
rpuOOB U OaKkTepuil MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax 1 ux
onucanuey||

https://m.edsoo.ru/863e716c¢]]

12 [[O6MeH BemecTB Uu MeTab0Iu3M] | 04.12.2023 | [[bubmmorteka [IOK
https://m.edso0.ru/863e766¢]]
13 [[@oTocuHTe3. XeMOCHHTE3 11.12.2023 | [[bubauoTeka [JOK
DHepreTuyeckuii 00MeH .]] https://m.edso0.ru/863e7c98]]
14 [[KonTponbHas pabota Nel Ctpoenue K.P. Nel 18.12.2023 | [[bubnuoteka [IOK
kiaetkr. OOMeH BemecTs. || https://m.edsoo.ru/863e7aae]]
15 [[PKu3HeHHbI UMK KIEeTKU. Jenenue JLP. Ne3 25.12.2023 | [[bubaunoreka [JOK
Ki1etkd. Muro3. Jlaboparopnas padora Ne 3 https://m.edso0.ru/863e7dc4]]
«Habmonenne MUTO3a B KJIIETKaX KOHYMKA
KOpEIITKa JTyKa Ha TOTOBBIX
MHUKpoOTpenapaTax»||
16 [[brocunTe3 Oenka. Peakius MaTpu4HOTO 15.01.2024 | [[bubmuoteka LIOK
cuHTe3a]] https://m.edso0.ru/863e796e]]
17 [[ Tpaucmsiimst — GuocunTes Oenkal| 22.01.2024 | [[bubaunoreka [JOK
https://m.edso00.ru/863e796e]]
18 [[HekneTounsie GOpMBI )KU3HU — BUPYCHI || 29.01.2024 | [[bubaunoreka [JOK
https://m.edso00.ru/863e7540]]
19 [[POopMBI pa3MHOKEHHS] OPTraHU3MOB] | 05.02.2024 | [[bubaunoreka [JOK
https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831¢]]
20 [[Meiio3]] 12.02.2024 | [[bubmmoTeka [IOK
https://m.edsoo.ru/863e7f4a]]
21 [[O6pa3oBanme U pa3BUTHE TTOJOBBIX JLP. Ne4 19.02.2024 | [[bubmauoTeka [JOK
kietok. OmnonorBopenue. JlaboparopHast https://m.edso0.ru/863e81b6]]
pabota Ne 4 «M3yueHre CTpOCHHS TIOJIOBBIX
KJIETOK Ha TOTOBBIX MHUKpOIIpernapaTax»]]
22 [[MaauBUIyaibHOE Pa3BUTHE OPTaHU3MOB] | 26.02.2024 | [[bubmmoreka [JOK
https://m.eds00.ru/863e8436]]
23 [['eneTriKa — HayKa O HACJIEJICTBEHHOCTHU U 04.03.2024 | [[bubmmnoreka [JOK
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U3MEHYHUBOCTH] ] https://m.eds00.ru/863e86f2]]
24 [[3aKOHOMEPHOCTH HACJIEIOBAHUS 11.03.2024 | [[bubmuoTeka [JOK
pU3HAKOB. MOHOTHOPHIHOE https://m.edso0.ru/863e8878]]
CKpenuBanue]|
25 [[AuruOpuaHOe CKpelBanue. 3aKOH 18.03.2024 | [[bubmauoTeka [JOK
HE3aBUCHMOI'0 HACJICJOBAHNUS IIPU3HAKOR] | https://m.edso0.ru/863e89a4]]
26 [[CuemuieHHOE HAC/IeI0BaHHUE MTPU3HAKOB. JLP. Ne5 01.04.2024 | [[bubnmoteka [IOK
JlaboparopHas pabota Ne 5 «3yuenue https://m.edso0.ru/863e8c60]]
pe3ysIbTaTOB MOHOTHOPUIHOTO H
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI
Ha FOTOBBIX MUKpOITpenapaTax»||
27 [[["eneTuka mona. HacnenoBanue 08.04.2024 | [[bubnuoreka IIOK
NPHU3HAKOB, CLHEIUIEHHBIX C I0JI0M]] https://m.edso00.ru/863e8c60]]
28 [[M3menunBocTh. HenacnenctBenHas JLP. Ne6 15.04.2024 | [[bubnuoteka [IOK
u3MeH4YHBOCTh. JlaboparopHas padota Ne 6. https://m.edsoo.ru/863e8efe]]
N3zydenune MmoupukamoHHON
U3MEHYUBOCTH, TIOCTPOCHUE BaPHAIIMOHHOTO
psiia ¥ BapMallMOHHOM KpUBO#»| |
29 [[HacnencTBeHHAst UBMEHUYUBOCTb. JLP. Ne7 22.04.2024 | [[bubmmoreka [JOK
JlabopatopHnas pabora Ne 7. «AHanu3 https://m.edsoo.ru/863e8efe]]
MYyTaIii y Jp0o30(HIIbI Ha TOTOBBIX
MUKpoIpenaparax»]]
30 [[TeneTnka yenoBeka. [IpakTndaeckas IT.P. No2 27.04.2024 | [[bubmmoreka [JOK
pabota Ne2 CocTaBiieHHE POJOCIOBHON https://m.eds00.ru/863e8d78]]
CBOCH ceMbH. ||
31 [[KonTponbHas pabota Ne2 K.P. Ne2 06.05.2024 | [[]
«HacnencTBeHHOCTh M HI3MEHYHBOCTH
OpraHU3MOBY| |
32 [[Cenekmus kak HayKa u mpoiecc |] 13.05.2024 | [[bubmmoTeka [IOK
[[MeToabl M TOCTHKEHUS CENEeKIINU https://m.edso00.ru/863e9214]]
pacTeHU U KUBOTHBIX ||
33 [[BruoTexHOMOTHSs KaK OTpacib 20.05.2024 | [[bubaunoreka [JOK

MIPOM3BOJICTBA ||

https://m.eds00.ru/863e92141]]
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

Y4yeOHO-MEeTOANYECKHN KOMILIEKC

1. buonorust bakrepuu, rpuosl, pacteHus 5 knacc. Yueonuk. Beprukans. ®I'OC / [Taceunnk
B. B. — M.: Jlpoda, 2015.

2. buonorus. MHOrooOpa3re MOKphHITOCEMEHHBIX pacTeHUM. 6 Kiacc. YueOHuK. BepTukas.
®I'OC / Maceuynuk B. B., 2015.

3. buonorwus. Xusorasie. 7 knacc. Yueonuk. Beprukans. ®I'OC / Jlatrommn B. B., [llankun
B. A. —M: JIpoda, 2014.

4. buonorus. Yenosek. 8 knacc. YueOuuk. Beptukans. ®I'OC/
J1. B. Kosiecos, P. JI. Mam, 1. H. benses.

5. buonorwus. Beenenne B 06ty 6uosoruio. 9 knace. Yuebunuk. Beprukans. ®I'OC / B. B.
[Taceunuk, A. A. Kamenckui, E. A. Kpukcynos, I'. I'. [1IBenos.

6. buonorus : O6mas 6uonorus. 10-11 knacesl: yueonuk / A.A. Kamenckuii, E.A. KpukcyHoB,
B.B. ITaceunuk — M.: JIpoda, 2019.

PaGouwne terpaau

1. buonorus. O6mas 6uonorust. 10-11 ki.: pabouas TeTpans (¢ TecToBbIM 3a1. EI'D).
BEPTUKAJIb. (®I'OC) / B. B. [laceunuk. poda, 2019.

KOHTpOJ'II)HO-I/I?,MepI/ITeJ'IBHBIG MaTepHraJibl

buonorus: IToaroroska k rocynapcrseHHoMy TectupoBanuto / VI.H. IIlumenosa, A.B. ITumenos.
— Caparos: «JIutei».

TecToBbIi KOHTPOJL 3HAaHUH ydaiuxcs no ouonoruu: [locobue nns yuurens / B.3. Pe3nukosa,
A.H. Msrkoga, I'.C. Kanunosa, T.B. lIBanoBa. — M.: IIpocBenienue.

3agaHusd Ui CaMOCTOSITENIbHON paboThl yyanuxcs no 6uosoruu. B 3 yactax: Pacrenus.
bakrepuu. I'pulsl. Jlnmaiinuku / I'.C. Kanunosa, A.H. Msarkosa. — M.: llIkona-IIpecc.

1. buonorus. O6mas 6uonorus. 10-11 ki.: pabodas TeTpans (¢ TecToBbIM 3a1. EI'D).
BEPTUKAIJIb. (®I'OC) / B. B. Ilaceunuk. Ipoda, 2019.

MCTO)II/I‘-IGCKI/IG PEKOMCHAaIN
1. buonorus. 10-11 kmacc. Meroanaeckoe nocodbwue. B.B. [laceunuk u ap.. — M.: Jlpoda.

2. buonorus. 10-11 knaccsl. MeToauueckie pekoMeHAaluu 1 paboyasi mporpaMmma K JTHHUH
YMK B. B. [laceunuka. — M.: JIpoda.



3. MeToaudeckoe MUCHMO O TIPEIoIaBaHuu yueOHoro mpeamMera «buonorus» B
001eo0pazoBaTeNbHBIX YupexkaeHusx SApociaBckoi obmactu B 2020-21 yu.r. TOAY S0 UPO.

4. H.A Jlemesa, JI.B. Kammtok, H./l. JIucoB. buosiorus B 3Kx3aMeHaIMOHHBIX BOIIPOCaX U
oTtBeTax. — M.: Alipuc-nipecc, 2004.
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CpencrBa UKT
Komnerorep, MOHUTOP, KOJIOHKH, IPUHTEP
LHOP/MuapopMaimOHHBIC HCTOYHUKH

1.®enepanbHbIi HEHTP HHPOPMALTMOHHO-00Pa30BaATEILHBIX PECYPCOB
(PLIMUOP) http://fcior.edu.ru

2. Enunas kosutekius mudpoBbix oOpazoBaTenbHbIX pecypcoB http://school-collection.edu.ru

3. «Kapman mis yuaurens 6uosiorum» hitp://karmanform.ucoz.ru

4. 5l uny Ha ypok Ouosioruu (MeToaudeckue pazpadborku): Www.festival.1lsepember.ru

5. Ypoku — KOHCIEKThI WWW.pedsovet.ru

6.http://videouroki.net/view news.php?newsid=53

7. ConmasnpHasi ceTh pabOTHHKOB 0Opa3oBanust «Harma cets» Www.nsportal.ru


http://fcior.edu.ru/
http://school-collection.edu.ru/
http://karmanform.ucoz.ru/
http://www.festival.1sepember.ru/
http://www.pedsovet.ru/
http://videouroki.net/view_news.php?newsid=53

