MHUHUCTEPCTBO NPOCBEIIEHUS POCCUMCKOM ®EIEPALIMHA
MunncrepcTBo o6pazoBanus H Hayku Pecny6anku Bamkoprocran
AIMHHHCTPaLUHs MYHHIHNIAJbHOTO paiiona YekmMaryumeBckHii paiioH
Pecny6.inkn Bamkoprocran

MBOY COLI c.CrapokaamaiieBo

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Pyxosoautens MO 3am. nupektopa no YBP  lupextop MBO)V/ col

W o 4 Pl — Gs Cmggxgnymueao

Xacanosa 3. 111. ['azuzoBa P. A! N \
[Tpotokon Ne 1 ot «30» ITpotokoa Ne 1 ot «30» ¥2\nanos C. T.
aBrycta2023 r. aBrycra2023 r. i Hlfcis e ;. I
*vor «30%-aBryera 2023 T
PABOYAS ITIPOT'PAMMA
(ID 3373380)

yuyeOHoro npeamera «buosorus. ba3oBblit ypoBeHb»

s obyqaromuxcest 10 — 11 kiaccos

Crapokaamameso2023



MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIEAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
oOurero oopazoBanus B Poccuiickoit denepaiinm, a Takke MoJ0KEHUS 0 crienuduke
Ovonoruu, €€ 3HAYEHWU B TIO3HAHMM IKUBOM MPUPOABI U OOECIECUECHHH
CYILIECTBOBAHHSI YeJIOBEYECKOTro 001mecTBa. COrjiacHO Ha3BaHHBIM MOJIOKEHHSIM,
OIpeieNICHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[TporpamMma no 61oI0rUM JAET MPEACTABIECHUE O LENsIX, 00 001el cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PAa3BUTHUS 00YUAIOLIUXCS CPEACTBAMHU YUEOHOT O MpeaMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPKAHUE, ET0 CTPYKTYPY,
pacnpenesieHue 1Mo paszjiesiaM U TeMaM, PEKOMEHIYEMYIO MOCIeA0BaTeIbHOCTh
U3y4eHHUs Y4eOHOro Marepuaia ¢ y4éToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOrO MpOILECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4Jarommxcs.

B nporpamMme no OMOI0THY TaKKe YUUTHIBAIOTCA TPEOOBAHUS K IIIAHUPYEMbIM
JUYHOCTHBIM, METANpeIMETHBIM M MPEAMETHBIM pe3ysibTaTaM O0OydYeHHUs B
dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
IOPUHLMI TPEEMCTBEHHOCTH B U3y4YeHHUU Ouonoruu, Ojarojaps uemMy B He
IIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpaze KU3HM U OEpeXHbIM OTHOIICHHUEM K OKpYXKaIoIIeH MPUPOIHON cpele.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEeOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra M CYLUIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYeHHBIX 3HAHUHN B MOBCEIHEBHOM JKU3HU ISl PEIICHUS MPUKIIAIHBIX 3a7a4, B
TOM 4HKcie: NPOoPUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeNlOoBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUSA, 000CHOBAHUS SKOJOTHUECKH IEI1eCO000Pa3HOro
MOBEJCHUS B OKPYXAIOWLIEH NPUPOJHON Cpele, aHaIM3a BIMSHUS XO35SUCTBEHHOMN
JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX IKOCUCTEM.
VYcunenue BHHMMaHHMS K MPUKIATHON HAMpaBiICHHOCTH YYeOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOAMMOCTBIO O0ECTIEUEeHHUS YCIOBUH JISI PEeLICHHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 LIKOJIBHOTO OMOJOTHYECKOro 00pa3oBaHMsl, KOTOpas
npeanonaraet (GOpMUPOBAHHE y OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
WU3MEHEHHSIM JUHAMWYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
MecTo. OHa oOecneunBaeT (OPMHUPOBAHUE y OOYYAIOUIMXCS IMPEACTABICHUM O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX IPU3HAKAX — YPOBHEBOW OPraHU3allMA W 3BOJIIOLUH, CO3LAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHHUSA
(YHKIMOHAIBPHOW TPaMOTHOCTH, HABBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
YKU3HU, DKOJIOTMYECKOT0 MBIIIJIEHU, IIEHHOCTHOIO OTHOLICHUS K KUBOU IIPUPOJIE
Y YEJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAaIOIIMX  3a/7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuatonuxcs. M3yuenue 61oia0ruu o0ecneurnBaeT yciuoBus s (GOpMUPOBAHMUS
WUHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMH U3 IPYTUX YYEOHBIX IPEAMETOB, B YACTHOCTHU, (PUZHKH, XUMHUH U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY Ul OMNpEAENICHUus MOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHUIO €T0 COJEpKaHUs, TMPEICTABICHHOTO B IIpOrpaMMe IIO
OHOJIOTHH.

Ot60p coxepxanus yueOHoro mpenmera «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHWUA M YMEHMs, 3HAYUMbIE IS
dbopmupoBaHusi 00IIEH KYyJIbTYphl, ONpPEACISIONIME aJCKBaTHOE IOBEICHUE
yeJoBeKa B OKpY»Karolleld MPUPOAHOU cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTHUeCKoM aesTenbHOCTH. Ocoboe MEcTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTBI COAEPKAHUSI, KOTOPBIE CIy>,aT OCHOBOM At pOpMUpPOBaHUS
IPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPHEHTAIUSAX  JMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHHU3alUU
OMOJOTMYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MpOrpaMMe IO
OMOJNIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMHA 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOU MPUPOABI, O €€ YPOBHEBON OpraHU3alMK U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICTICHBI CIIEYIOIINE COAEpKATENbHbIE JIMHUU: «bronorus kak Hayka. Meroasl
Hay4yHOro mo3HaHus», «Kierka xak Ouomormueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucteMa M MHOroo0Opasue OpraHMYECKOTO MHUPaY,
«OBONIOLUS KUBON PUPOJBD, « IKOCUCTEMBI U IIPUCYLIUE UM 3aKOHOMEPHOCTHY.



Llenp m3ydenusi ydyeOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM pa3HOrO paHra M NpUOOpeTeHHEe YyMEHUM
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00ECIIEUMBAETCS PEIICHUEM CIEAYOIIMX 3a/1a4u:

OCBOCHHME OO0YYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOU
JUIsi (POPMUPOBAHUSL TIPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAy4YHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOPa3Huh U OCOOCHHOCTSX >KHBBIX
CUCTEM pPa3HOr0 YPOBHS OpPraHM3alMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATEIIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3I[VISIIOB, MACH M TMOAXOJOB K HM3YyYCHHUIO >KUBBIX CHUCTEM
Pa3HOT0 YpOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOydJaroumxcs oO0meil KyJbTypbl, (YHKIIMOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH M OIEHUBATH SBIICHUS OKPY’KAIOIIETO
MHUpa KUBOM MPUPOJIHI HA OCHOBAHUM 3HAHWM U OTBITA, OJYYEHHBIX MTPU U3YUECHUU
Onooruy;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WJUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEKAEHHOCTH B BO3MOKHOCTM TO3HAHUSI YEJIOBEKOM KUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOMIOICHUS dTHYECKUX
HOPM IIpU MIPOBEICHUHN OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMIECHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpPbl, AJ11 (POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TMOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPY>KaloIlen cpejie,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOmiero oOpasoBaHusi «buonorus», u3zydyaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0s3aTENIbHBIM YUYEOHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAYUHbIE IPEIMETHI.

Jlst m3ydennsi Ouojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Heaento), B 11 kiacce — 34 yaca
(1 yac B HenemO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponb Ononoruun B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

Metoabl TO3HAHUS KUBOW PUPOIbI (HAOIIOICHUE, SKCIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbros, Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NIpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpauu:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpTraHU3AIUU
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEPAJIBHBIX BeElIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCJIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcCTBa OenkoB. buonoruueckue
byHKUIHUN OENKOB.

depmeHTHI — OnosoTuYecKue Katam3aTopsl. CTpoeHue pepMeHTa: aKTUBHBIN
neHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otandus
(GbepMEHTOB OT HEOPTraHUYECKUX KAaTaIu3aTOPOB.



VYrieBoibl: MOHOCaXapu bl (TITI0K03a, pr003a 1 1e30KCUpr003a), TUcaxapuabl
(caxapo3a, JlakTo3a) M TMOJIMCaXapuabl (Kpaxmaja, TJIUKOTeH, IEUTI0I03a).
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HuapoduiIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OCTIKOB U JIMIHIOB KaK NCTOYHUKOB YHEPTHUH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykmeormaer — MOHOMeEpHI
HyKJIeMHOBBIX KucaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune n ¢pynkuuu PHK.
Bunasl PHK. AT®: ctpoenue u GpyHKIIUH.

[{utonorus — Hayka o KieTke. KiletouHas Teopus — NpuMep B3auMOIEHCTBUS
uaen u paKkToB B HAYYHOM MO3HAHUU. MeTO bl U3yUeHUS KIIETKHU.

Kierka kak uenaoctHas xuBas cucrema. OO01e npru3Haky KJIETOK: 3aMKHYyTast
HapykHas MmemOpana, Moiekynsl JIHK kak renerudeckuit ammapar, cucrema
CUHTE3a OelKa.

Tumnel KJIETOK: JyKapuoTHUecKas U Mpokapuotuyeckas. OCOOCHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKOM KieTku. KnerouHas creHka Oaktepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
¢ynkuuu. [1nazmatnueckas meMOpana, e€ ceoiicTBa U PyHkIuu. L{uTomnasma u eé
opranouipl. OnHoMemOpanHbie opraHounabl kietku: OIIC, ammapart I'ombmxw,
au30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKU: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApWM u TwiacTua. Buner mmactun. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKUA. OYHKIIUN OPraHOUI0B KJIETKU. BriItoueHus.

Anpo — perynaropuslidi 1IeHTp kieTku. CTpoeHue sapa: saepHas o000JI0UKa,
KapHoIlUla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllBann, M. IIneinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «PacnpeneneHne XUuMAYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«Pacmpenenenne XuMHUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabnuiel u cxembl: «llepuoguueckas TaOMWIIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHure MoJeKyJibl BoJb», «brocunTtes 0enka», « CTpoeHne MOJIEKyYJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotel. JJTHK», «CtpoeHne MoIeKyJbI
AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKW», «CTpOEHUE KUBOTHOU KIIETKHU,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHue MPOKAPUOTUUYECKONW KIIETKNY,
«CtpoeHue spa KIEeTKn», « Y IeBOAbD), «JIMIuash.



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TMPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, DKCIEPUMEHTOB, MHUKPONIpPENapaThl pPaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlaGopatopuass pabora Ne 2. «l3ydeHuwe CTpOCHHS KJICTOK pacCTEHUH,
YKUBOTHBIX M OakTepuil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KuznenesiTeJLHOCTH KJIETKH.

OOMeH BENIeCTB, WM METa00IN3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) U
TUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPTrUUM B TMOHUMAHUU
MeTabon3ma.

Tunbel oOMeHa BellecTB: aBTOTPOoHBIN U reTepoTpodHbiit. Ponbs hepMeHTOB B
oOMeHe BeIleCTB U MPEBPAIICHUN SHEPTUH B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunteza. dpdexTuBHOCTL PoTOCHMHTE3a. 3HAUCHHE (HOTOCHUHTE3A IS KUZHU
Ha 3emsie. Biausinue ycioBuii cpeqsl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIIMICHUS €T
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UpYIolie OakTepuu. 3HAaUeHHEe XEeMOCHHTE3a IS
JKW3HU Ha 3eMJIe.

DHepreTruecknii oOMeH B KjeTke. PaciernieHue BemecTB, BBIJCICHHUE U
aKKyMYJUPOBAHHE SHEPTUU B KIIETKE. DTaIbl JHEPTETUIECKOTO oOMeHa. [ mukonms.
bpoxxenne u ero Buubl. KucnopogHoe oOKHCII€HHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTh FHEPTrETUIECKOTO OOMEHA.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanusi reHetudeckoil uHopmanuu B KJIETKE. ['€HETHYECKHil KOJ U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuHTe3 PHK. Tpancnsuusa — Guocuntes
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Poib pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYChl. ctopust oTkpsiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKMU3HEHHOTO IIMKJIAa BUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
BUpycamu. Bupyc ummyHnoneduiura yenoseka (BMIY) — BozOyautens CITN/a.
OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHHUs! BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpaum:

[Toptpetsl: H. K. Konbnos, . . UBanosckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunel nutanusy, «Metadbomuzm», «MHUTOXOHIPUSY,
«OHepreTnyeckuii oOMen», «Xioporutact», «Dotocurresy, «Crpoenue JHK»,



«Ctpoenre un QpyHKIIMOHUpOBaHKUE TeHa», «CuHTE3 Oenkay, «['eHeTHaecKuit Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
oakTepuodaray, «Permmukarms JTHK.

O6opynoBanue: monenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunres 6enkay, «CTpoeHune KIETKN», MoJieib cTpykTypsl JTHK.

Tema 5. PazmHOkeHHE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KreTouHplii MK, WU JKU3HEHHBIM NUKI KIeTku. MHTepdaza u MuTo3s.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JIMTION THBIN M TalUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{uTtonoruuyeckue OCHOBBI PA3MHOKEHHSI W  WHIUBUAYAJIBHOTO  Pa3BUTHUS
OpPTraHU3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, npoucxonsiue Ha
pPa3HBIX CTAIUSIX MUTO3a. BUOJOTUYECKU CMBICTT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — arlomnTo3.

@DopMbI pa3sMHOXKEHHSI OPTaHU3MOB: Oecroioe U moJjioBoe. Buael Oecrionoro
Pa3MHOXKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- KW MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE ISl CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. IIporecchbl, nMpoucxoasiinue Ha CTagusx Menosa.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TonoBbie xese3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIIETOK — TaMeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.
OCcOOEHHOCTH CTPOCHHS SUIEKJIETOK U crepMaTo30uaoB. OIUIog0TBOpPEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BUTHE  (OHTOTreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPHOHATBHOTO PA3BUTHUSl Y TO3BOHOYHBIX KUBOTHBIX:
npoOJieHue, racTpytisiuus, opraHoreHes3. IloctamOpuoHanbHOe pa3BUTHE. THUIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsiMoe (TMYMHOYHOE). BrusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pazButue pactenuii. OHTOT€HE3 IBETKOBOI'O PACTEHUS: CTPOEHUE
CEMEHH, CTA/INM PA3BUTHSI.

JleMoHCTpaum:

Tabmuubr u cxembl: «DOpMBI pa3sMHOXKEHHUS OPTaHU3MOBY, «J[BoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pAaCTeHUI», «BereratuBHOe pa3MHOKEHHUE
pactenuit», «J/lenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kierounsiii nukm», «Pemmukamus JHK», «Mwuto3y,



«Menos», «Ilpsmoe u HenpsiMoe pa3BUTHEY, «['amMeToreHe3 y MIEKONUTAIOIMNX U
YyeJnoBeKay, « OCHOBHBIE CTaIUA OHTOTEHE3A.

ObopynoBanue: MHKPOCKOII, MHKpPOIpENapaTsl «CriepmMaTo3011b1
MJIEKOIIUTAIOLIETO», «SIHIEeKIeTka MIeKonuTaromero», «KapuoknHes B KIETKax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIUInKauus «/lenenue KIeTKu», MOJEIb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

JlabopaTtopHass pabota Ne 3. «HaOmioneHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopatopHas pabora Ne 4. «/3ydeHuwe CTpOeHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTax».

Tema 6. HacsiencTBeHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuku. Ponbs nurosioruu
¥ 3MOpHOJIOTMM B CTAHOBJIEHWM TE€HETUKU. BKiag poccHHCKUX U 3apyOeiKHBIX
Y4EHBIX B pa3BUTHE TE€HETUKU. MeToAbl TEHETHKU (TMOPHI0IOTHYECKUH,
LUTOT€HETUYECKUM, MOJEKYJISIPHO-TeHEeTHUECKUi1). (OCHOBHBIE TI'€HETHYECKUE
MOHATHS. ['eHeTHYeCKass CHMBOJIMKA, HUCIIOJIb3yEMasl B CXeMaX CKPEIIMBAHHM.

3aKOHOMEPHOCTH HACJIEAOBAHMS IIPU3HAKOB, YCTaHOBIIEHHbIE I'. MeHaenem.
MoHoruOpuiHoe CKpeluBaHue. 3aKoH eAUHOooOpa3us THOpUAOB IEPBOrO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PACIICIUIEHU PU3HAKOB. [ nnore3a
YUCTOTHI raMmeT. [1osTHOe ¥ HenmoTHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelllMBaHHWE. 3aKOH  HE3aBHUCHMOIO  HAcJeAOBAaHUSA
npusHakoB.  LluToreHeTnueckue - OCHOBBI ~ JAUTMOPUIHOIO  CKPEILMBaHUS.
AHanu3upyrolee ckperuBanre. Mcnoap30BaHne aHAIM3UPYIOIIETO CKPEIMBAHMUS
JUTS ONIPEACIICHHsI TEHOTHUIA OCOOH.

CuernnieHHOe HacneaoBaHue pu3HakoB. Pabota T. Moprana no cuenjieHHOMY
HAaCJICJ0OBaHUIO 'eHOB. HapylieHnue cuenieHus reHoB B pe3yJibTaTe KpOCCUHIOBEpa.

XpOMOCOMHasi TEOpHUsI HACIEACTBEHHOCTH. | €HETUYECKHUE KapThl.

['enetnka mosa. XpoMOCOMHOE OmpeAesieHrue moyia. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHsle M TreTeporameTHble opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

M3MeHunBOCTh. BHIbI ©3MEHYMBOCTH: HEHACIIEICTBEHHAs U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYHMBOCTU.  XapaKTEPUCTUKA
MOAU(PUKALMOHHON U3MEHUYUBOCTU. BaprallMOHHbIN psifi U BapuallMOHHAsT KpUBasl.
Hopma peakunu npusHaka. KonnuecTBEHHbIE M KAayECTBEHHBIE NMPU3HAKKM U KX
HOopMa peakiuu. CBolicTBa MOAU(UKAITMOHHONW N3MEHYHNBOCTH.

HacnenctBenHasi, wiM TeHOTHUIUYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMPOIECC — OCHOBA KOMOWHATHBHOU
M3MEHUYMBOCTU. MyTalmoHHasi ”3BMEeHUMBOCTh. Kitlaccudukanus MyTaiuii: TeHHbIE,
XpPOMOCOMHbIE, FTeHOMHbIE. HacToTa 1 mpuunHbl MyTauuid. MyTareHHbie (akTopbl.
3aKOH TOMOJIOTMYECKUX PAIOB B HacieAcTBeHHOU n3mMeHunBoctu H. M. BaBuioga.



BuesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka 4yenoBeka. Kapuortumn uenoBeka. OCHOBHBIE METOAbl TEHETUKU
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TE€HETUUECKH. CoBpemeHHOE ONpeIeIICHHE r€HOTHUIA!
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T11P-anamm3a. HacmenacTtBenHnie 3a00JIcBaHUS 4YEIOBEKAa: TEHHBIC OOJIC3HHU,
00JIE3HU C HACIEACTBEHHOM MPEApaCHOIOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHepaTuBHble MyTauuu. CTBONOBBIE KIETKH. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPUIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEAUIIMHCKOM
TEHETUKU B MPEIOTBPAIICHUN U JICYEHUU TeHETUUECKUX 3a00JI€BaHM YeJIOBEKaA.

JlemoHcTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukosn, H. B.
Tumodees-Pecosckuit, H. 1. BaBunos.

Tabauie! 1 cxembl: «MOHOTUOPUIHOE CKPEIIMBAHKUE U €T0 [IUTOTCHETUYECKAsI
OCHOBAa», «3aKOH pacUICIJICHUS U €r0 IUTOI€HETUYECKasi OCHOBa», «3aKOH YHCTOTHI
ramer, «urubpuaHoe ckpemuBanuey, «llutonorunyeckre OCHOBBI AUTUOPUTHOTO
CKpeluBaHus», «Meio3», «B3auMoaercTBUE aJUIeIbHbIX T€HOBY, «['eHeTnueckue
KapThl paCTEHUH, )KUBOTHBIX M YeJIOBEKa», «I eHeTHka moijia», «3aKOHOMEPHOCTHU
HaCJIeJIOBaHUsI, CLUEIUICHHOTO ¢ TosioM», «KapuoTumnbl yeigoBeka U >KMBOTHBIXY,
«Bunpl uzmenunBocTy», «MoaudukamoHHas HW3MEHUYMBOCTHY, «HacnemoBanue
pesyc-baktopa», «I'eHeTuka rpynn KpoBw», « MyTanmoHHasi U3MEHUYUBOCTDY.

O6opynoBanue: MoJAEIU-aANIIIUKAIMK «MOHOTHOPUHOE CKpEIIUBAHUE),
«Henonunoe momuHupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct
XPOMOCOM», MUKPOCKOII M MUKponpenapart «po3odunay (Hopma, MyTau (Gopmbl
KPBUILEB U OKPACKU TeJa), repoapuit «I opox MmoceBHOM.

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlabopatopHas pabora Ne 5. «3ydyeHue pesyiabTaTOB MOHOTHOPUIAHOTO W
JUTHOPUAHOTO CKpEUIMBaHUs y AP030( ikl Ha TOTOBBIX MUKpOTpEnapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yuenne MoaupUKaliMOHHON U3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOI0 Psifia ¥ BAPUALIMOHHON KPUBOMY.

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTanuid y JIpo30Quiabl Ha TOTOBBIX
MUKPOIIpenapaTaxy.

[Ipaktudeckass pabora Ne 2. «CocraBieHHWE U aHaJIU3 POJIOCIOBHBIX
YEIOBEK.

Tema 7. Cenexkuusi opranu3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOIECC. 3apOXKICHUE CEJICKIUU U JOMECTUKAIIUS.
VYuenue H. U. BaBuiioBa o nieHTpax mpouCcXoxACHUS 1 MHOTO00pa3usi KyJIbTYPHBIX
pactenuil. LIeHTpbl NpOUCX0XKACHUS JOMAIHUX KUBOTHBIX. COpT, MOpOAA, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBblii U UHAMBUAYAIBHBIN OTOOPHI B
CEJIEKIIMU pacTeHUW U KUBOTHBIX. OllEHKa 3KcTepbepa. bau3KopolcTBEHHOE



CKpemnBaHue — WHOpuAuHr. Yucras nuHus. CKpelMBaHWE YHCTBHIX JIMHUH.
['eteposuc, wnu rudpunHas cuwia. HepoacTBeHHOE CKpeliuBaHUE — ayTOPUIUHT.
OTtnanénnas rubpuanszanys u e€ ycnexu. MIckycCTBEeHHBIN MyTareHes u moiyueHue
HOJIATIONIOB. JIOCTHKEHNS CENEKIIMA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHOoJIOrug Kak OTpacib IPOU3BOACTBA. ['€HHas WH)KEHepHUs. OTallbl
cozganuss pexkomOuHantHoM JIHK wu TpaHcrenHslx opranu3zMoB. Kierounas
uHKeHepus. Kilerounele KyJabTypbsl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUM.
KiioHupoBaHue BBICOKOIIPOIYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

DKOJIOTHYECKHE U JTHYECKUE  MPOOJIEMBI. I'MO -  reHeTH4ecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JemoHcTpanuu:

[Toptpers: H. U. BaBuios, U. B. Muuypun, I'. /[I. Kapneuenko, M. O.
HBaHOB.

Tabmunpl 1 cxembl: kKapta «LleHTpbl NpPOUCXOXKIAEHHST W MHOrooOpasus
KYJIbTYPHBIX pacTeHui», «[lopoasl toMamHuX )KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «Otnanéunas rudpuanzanusy, «Padotsl akanemuka M. @. MBaHoBay,
«Ilomumnongus», «OObEeKThl OHOTEXHOJOTHM», «KileTouHbIE KYyJIbTYpBl H
KJIIOHUPOBaHKE», «KOHCTpyHpOBaHKE U NIEPEHOC T'€HOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUI010B U KOPHEIUIOAO0B JUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IHCTBEHHBIE PACTCHUSY.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTHKEHHS CEJIEKIMM PacTeHUH W
YKUBOTHBIX (Ha CEJICKLIMOHHY IO CTaHLMIO, IIJIEMEHHY IO bepmy,
COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, JabOpaTOpHIo
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

[IJTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOITPAMMBLI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cornacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K pe3ysbTaram
OCBOCHMsI  OOyYarOIMIMMUCS MpOoTrpaMM  CcpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType JIHMYHOCTHBIX PE3yJbTaTOB OCBOEHHUA mpeamera «buonorus»
BBIJICJICHBI CIIEAYIONIME COCTABJISIONIME: OCO3HAHME O0YyYarOUUMUCA POCCUUCKON
IPaKJAHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITENIbHOCTH
U CaMOOIpENEeJCHUI0, HaJIu4yue MOTHBAIMM K OOydYeHuio OuoJIOTHUH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TpATUUUN pa3BUTHUS OHUOJIOTHYECKOTO



3HaHUS, TOTOBHOCTh U CHOCOOHOCTh OOYYArOIIMXCSl PyKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMHU, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHWs, HAJIWYUE SKOJOTMYECKOrO0 IMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTD 1I€JIA U CTPOUTD KU3HEHHBIC TUTAHBbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MNpeaMeTa «bHuonorus» AOCTUTaroTCs B
€AMHCTBE YYEOHOM M BOCHUTATEIbHOW JESITEIBHOCTU B COOTBETCTBUU C
TPAJUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIbTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJaMU U HOpPMaMH
MOBEJACHUSI W CIOCOOCTBYIOT MpOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH NO3WLMM JIMYHOCTH, [AaTPUOTU3MA,
YBaXXEHUS K 3aKOHY U MPABOIOPSIKY, YEIOBEKY TPyJa M CTaplIeMy MOKOJIEHHUIO,
B3aMMHOTO YBa)KE€HHSA, OEpPEKHOTO OTHOIICHWS K KYJbTYPHOMY HACIEIUI0 U
TpaguUMsM MHOTOHAllMOHAJIbHOrO Hapoaa Poccuiickoit dexpepanuu, npupoae u
OKPY’KarOIIEn Cpee.

JInyHOCTHBIE pE3ybTaThl OCBOEHHUSI ydeOHoro mnpeamera «buosorus»
JOJKHBI OTpakaTh TOTOBHOCTh M CITOCOOHOCTh O0YYarOIIMXCsl pyKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA M OMbITA JEATEIbHOCTU B IMPOILECCE PEANM3alMU OCHOBHBIX HaIPaBJICHHM
BOCIIUTATEIbHON I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUNUCKOr0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00S13aHHOCTEM, yBaXKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEILHOCTH TP CO3JIaHUN YUEOHBIX
MPOEKTOB, PEIICHUH YyYeOHBIX U TIO3HABATEIBHBIX 3a/]a4, BBIMOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBaTh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAJIBHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOILIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M UCCJIENOBATEIBCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOIIEHUSI K MHEHHUIO OMNMOHEHTOB TMpPH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTMUYECKOT0 COJEPKaHUS;

TOTOBHOCTb K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIUTAHUSA:



c(hOpPMHPOBAHHOCTH POCCUNCKOMN TPAKTAHCKON HUIEHTUIHOCTH, TATPUOTHU3MA,
YBa)KE€HUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoM, ropaoctu
3a CBOM KpaH, CBOIO PonauHy, CBOM SI3BIK M KYJIBTYPY, HPOIUIOE M HACTOSLIEE
MHOTOHAIlMOHAJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLIEHHE K MPUPOJTHOMY HACHEAUIO U MAMSATHUKAM IPHUPOJIBI,
JTOCTHKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHICKUX YYEHBIX B CTAHOBJICHHE U
pa3BuUTHE OWOJOTWMH, MOHUMAHUS 3HA4YEeHHUs] OWUOJIOTMM B IO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIIEeCTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy’KeHHIO M 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHME TYXOBHBIX [IECHHOCTEW POCCUIICKOTO HApO/a;

c(pOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OILICHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOrO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO OyAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTEISAM, CO3JaHUIO CEMbH HA OCHOBE
OCO3HAHHOTO NPHUHATHS LEHHOCTEH CEMEWHOM JKW3HU B COOTBETCTBHHM C
TpaauusMu HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHHE K MHUpY, BKJIIOYAsl 3CTETHKY OblTa, HAy4YHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOILICHUH;

NOHMMAaHUE AMOLIMOHAJILHOTO BO3JEHCTBHS )KUBOW IPUPOBI U €€ EHHOCTH;

TOTOBHOCTh K CAMOBBIPQXXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHUPOBAHHMSA KYJIbTYPbl 30POBbS H
IMOLMOHAJIBHOIO 0J1ArONOy YU

MMOHMMAaHME U peajin3alus 3I0pOBOro U 0€30macHOro o0pasa *Ku3HH (310POBOE
NUTaHuE, COOJIIOIEHNE TUTUEHUYECKUX MPABUIT U HOPM, COATTaHCUPOBAHHBIN PEXKUM
3aHATHUM W OTHObIXa, peryjsipHas (Qusuyeckas axkTUBHOCTh), OEpEekKHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (hU3HUECKOMY M
IICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE UEHHOCTH MPAaBWJI HHIMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHE TMOCIEACTBUN W HEMPUSITHS BPEAHBIX MPUBBIUEK (YHOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPY10JII00HE;



FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTU TEXHOJIOTMYECKOM U COLMAJIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, INIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJTHATH TaKyIO JEATEIbHOCTD;

UHTEpEC K pa3InyHbIM cepaMm NnpodhecCHOHANIbHON AESTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pean30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHNUN BCEH KU3HU;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UICTOYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBLIIIIEHUE YPOBHSI DKOJOTUYECKON KyJIbTYpbl: MPUOOPETCHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYXKaroULIEH Cpeibl;

OCO3HaHUE TJI00ALHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed uxX
pelieHus;

CIIOCOOHOCTB UCIOJIB30BATh IPUOOpPETAEMBbIE TPU NU3YUEHUU OMOJIOTMH 3HAHUS
M yMEHUS TpU  pEHICHHUH TNpoOJieM, CBS3aHHBIX C  palMOHAIbHBIM
IPUPOOIOIb30BaHUEM  (COONIIOZICHHE  TPaBWJI  TMOBEACHHUS B MPUPOJIE,
HANpaBJICHHBIX HA COXPAaHCHUE PABHOBECHS B HKOCUCTEMAaxX, OXpPaHy BHJIOB,
KOCUCTEM, Orochepbl);

AKTUBHOE HEMPHUSITHE JEUCTBUN, PUHOCIIIUX BPEJ OKPYkKAIOIIECH TPUPOTHOU
cpelle, YMEHHE MPOTHO3UPOBATH HEOJIArONMPHUATHBIE DKOJIOTHUUECKHUE MOCISACTBUS
MPEANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBPAILATh UX;

HAJIMYKUE PA3BUTOTO SKOJOTMYECKOTO MBIILICHUS, IKOJIOTHYECKON KYIbTYPHI,
OTbITa JESATETbHOCTH JKOJIOTUYECKON HaIpaBJIECHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIBHOCTH SKOJIOTUYECKON
HaNpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKW, OCHOBAHHOTO Ha JIUAJIOTE
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3bIKOBOM W YMTATEIBbCKOW KYJBTYpbl KaK CpEJICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJIbMU U TIO3HAHUSI MUDA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBICHUsT 00 OKpYXaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIEeCTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUU MpodsieM
COXpaHEHMS IPUPOIHOTO PABHOBECHS,



yOeXKAEHHOCTh B 3HAYUMOCTU OWOJIOTUM JJISi COBPEMEHHOW LMBHJIM3ALIUU:
o0OecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHSA MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUN, CIIOCOOHBIX  peIIaTh pPEeCcypcHble  MPOOIEMBI  Pa3BUTHS
YeJIOBEYEeCTBA, MIOMCKA IyTeH BBIXOJIAa U3 INIOOAJIBHBIX IKOJIOTHUECKUX MPOoOIeM U
obecrieyeHns  mepexofa K  yYCTOHYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHMHM OWMOJOTWYECKHX 3HAHUA B LEJSIX
NOBBIINIEHUST OOWIEH KyJbTYypbl, €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acT (PYHKIMOHAJIBHON I'paMOTHOCTH oOydaromuxcs, GopMupyemoin
U U3y4eHUH OMOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, MUCTOJIb3yEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HAHUSA JJs aHaiau3a |
OOBSICHEHMSI SIBJICHUM OKpPYXKaroIIero MUpa M NPOUCXOJAIIUX B HEM M3MEHEHUH,
yMEHHE JelaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HA OCHOBE HAay4HbIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENBHO HCIIOJIb30BAaTh OHOJIOTMYECKHE 3HAHMS IS
pelIeHus Mpo0IeM B peasIbHBIX )KMU3HEHHBIX CUTYalIUsIX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JEATEIbHOCTH, FOTOBHOCTb OCYIIECTBISAThH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO NEATEIbHOCTh MHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HEMPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHMWA MO OMOJIOTUH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeTtanpenMeTHbIe pe3ybTaThl OCBOCHHS y4eOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HAYMMbIC JII (OPMHPOBAHUS MHUPOBO33PEHUS OO0YyYArOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) O0IIeHayYHbIC MOHATHSA, OTPaXKaIOIINe
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeNU(PUKYy METOJ0B TO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, YHEPTHs, SBJICHHE, MPOIECC,
CHUCTEMa, Hay4YHbIH (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeI0BaHKE, HAOIIOICHNE, U3MEPEHUE, SKCIICPUMEHT U APYTHX ), yHUBEPCAITbHBIC
y4ueOHble JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHHUKATUBHBIE, DPETYJSITUBHBIC),
obecrnieunBaromme GopmMupoBaHue GyHKIIMOHATHPHOW TPAMOTHOCTH M COITMATIBLHOM
KOMIIETEHIIMU  OOYYaloIIMXCs, CIOCOOHOCTh OOYYalolUXCS  HCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUTIIIMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIC IEUCTBUS B MO3HABATEILHOW M COLIMATILHOM MPAKTHKE.

MeTtanpenMeTHble PE3yJIbTaThl OCBOCHHSI TMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHMsI JOJIKHBI OTPAXKATh:



OBaanenue YHHBEpPCATbHBIMHA Y4eOHbIMU NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a30BbIe JJOrHYeCKHE e CTBUSI:

CaMOCTOATENbHO  (QOpMYyJNIHMpOBaTH U aKTyaJlM3UpoOBaTh  MpoOJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTUYECKOTO MBIIUICHHS
(amaym3a, CHHTE3a, CpaBHEHMSI, KiIaccuduKaImu, 0000IIeH s ), pACKPBIBATh CMBICIT
OMOJIOTUYECKUX TMOHATUM (BBIIENSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMHU MOHSATUSAMH );

ONpENENATh LENU JACATEIbHOCTH, 3aJaBas MApaMETPbl U KPUTEPUU HX
JTOCTH>KEHHSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITI0JIb30BaTh OMOJIOTMYECKHUE MOHATHUS ISl OOBsICHEHUS (DAKTOB U SIBICHUI
YKWBOW MPUPOBI;

CTPOUTH JIOTMUECKHE pPacCYXKIeHUs (MHIyKTUBHbBIC, JEAYKTHUBHBIC, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOBI U 3aKIIOUYEHUS;

MPUMEHSATH CXEMHO-MO/IENIbHBIE CPEACTBA JUIsl TPEACTABICHHUS CYIIECTBEHHBIX
CBS3¢M M OTHOUIEHMH B M3Y4YaeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxke
MPOTUBOPEYHI PA3HOTO POJa, BBISBICHHBIX B PA3JIUYHBIX WH()OPMAIMOHHBIX
MCTOYHHKAX;

pa3pabaThiBaTh IJIaH PEIICHUs MPOOJEMbl C Y4ETOM aHallM3a MMEIOIIHUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBINIOJIHATH pa0OTy B YCIOBUSAX PEaIbHOT0, BAPTYaIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBATh KPEATHBHOE MBIILICHHE TTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE TeliCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIIE0OBATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJOB PELICHUSI TPAKTUYECKUX 3a]a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHHS;

UCIIOJIB30BaTh pPA3JIMYHbIE BUIBl JACSITEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalMH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHIO B YUYEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIMATBHBIX TPOEKTOB;

dbopMHUpOBaTh HAYYHBI TUT MBINIJICHUS, BIAJETh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh # (OPMYIUPOBaTh COOCTBEHHBIC 3a7a4ll B 00pa30oBaTEILHOU
JEATEIIbBHOCTH M )KU3HEHHBIX CUTyalUsX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJIM3MpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ PEeIIeHNs, HAXOUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKACHUIM, 3aJaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh TOJNYYCHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCThH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATH LIeJICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JeNCcTBUS B MPOGECCUOHANBHYIO Cpey;

yMETh TMEPEHOCUTh 3HAHUS B MO3HABATEIBHYI0 W MPAKTUYECKYIO 00J1acTh
KHU3HEICSITSIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl M PEIICHHUs,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MH(POpMALMH (TEKCTE YU4EOHOTro
nocoOus, HAYYHO-TIOMYJISIPHOW —JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAJIM3UPOBATh
MH(GOPMALIMIO PAa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHUS, KpUTHUECKH OLIEHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATH Pa3IUYHBIE METOMABI MPU TOUCKE U
otOope Omosornueckor MHGOpMaIMi, HEOOXOAMMOM ISl BBHITIOJIHEHHS YYEOHBIX
3ajay;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KyJIbTYpy aKTUBHOTO MCIOJBE30BAaHUS PA3IMUHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (OpMYy  TpEeACTaBICHUS
Ounonornyeckon HHpopManuu (CXeMbl, rpapuKu, TMarpaMMbl, TAOJIULIBI, PUCYHKHU U
Apyroe);

UCTIONIb30BaTh HAYYHBIA S3BIK B KayecTBE CpeACTBAa mNpu paboTe ¢
Ovonornyeckod HMHPOpMaLME: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUe U
MaTeMaTHUYeCKUe 3HAaKU W CUMBOJIBI, (HopMyIbl, aOOpeBHaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BJaJIeTh ~ HaBBIKAMM  pAclO3HABaHMS W 3alIUTHl  WH(pOpMAIWH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eHCTBUSIMM:

1) o6menmne:

OCYUIECTBJISATh KOMMYHUKAIIMK BO BceX cepax KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JIMCKYCCUM MO CYIIECTBY OOCYXAaeMoil TeMbl (YMEHHUE 3a]aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXKICHHSI OTHOCHUTEIHHO BBITIOJHEHHS MpeiiaraeMon



3a/lay, YIYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIUNA JAPYTUX yYaCTHUKOB
JIMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOaJbHbIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, TPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYallWH,
YMETh CMATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPEI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aWMOJICHCTBHSI, TIOHUMATh
HaMEPEHUs IPYTUX JIIOJIEH, MMPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppeKTHOH hopme popMyrpoBaTh CBOU BO3PAKCHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPH pEIICHUH OMOJIOTMYECKOUN MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1auH;

BBEIOMPATh TEMATHKy M METOJBl COBMECTHBIX NIECUCTBHHN C yd4ETOM OOIINX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,

NPUHUMATh TCIM  COBMECTHOW  JEATEIHbHOCTH, OpPraHW30BBIBATh U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IUJIAH JCHCTBUMH,
pacmpeienarh poju ¢ Y4ETOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLIEHWBATh KAYECTBO CBOETO BKJIAJa U KAXKIOTO YYaCTHUKA KOMaH bl B OOIINI
pe3ynbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh WJEW C TIO3UIUA HOBH3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKEeHNE, OBITh MHUIIMATHBHBIM.

OByaieHUe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

1) camoopraHu3anusi:

WCITOJIB30BaTh OHOJIOTMYECKUE 3HAHWSA JUIS BBIABICHUS TPOOJIEM W UX
pelIcHUs B )KU3HCHHBIX U YICOHBIX CHTYAIHSX;

BBIOMpaTh HAa OCHOBE OHOJIOTWYECKUX 3HAHUI IIEJIEBBIE W CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHUCTBUSIX M MOCTYIMKAX MO OTHOIICHUIO K JKMBOU MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBbIO OKPYKAIOIIUX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO JESATEILHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHON
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

CaMOCTOSATEIILHO COCTABJISITH TIJIaH PEIICHHSI TPOOJIEMBI C YIETOM UMEIOIITIXCSI
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATNIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacImpsATh paMKH y9e0HOTO MPpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;



JIeJIaTh OCO3HAHHBIN BEIOOP, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OILICHUBATh IPHOOPETEHHBIN OITBIT;,

CIOCOOCTBOBaTh (DOPMUPOBAHHIO W TPOSBJICHUIO IMIUPOKOW SPYIHUIIMU B
pasHbIX 00JacTAX 3HAHWM, TOCTOSHHO TIOBBINIATH CBOW 00OPa30BaTENIBHBIA |
KYJIBTYPHBIH YPOBCHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHTYyallMsSIM, BHOCHUTh KOPPEKTHBBI B JCATCIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB IICIISIM;

BJIaJICTh ~ HaBBIKAMHM  I[IO3HABATEIbHOH  pedieKCMM  KaK  OCO3HAHUS
COBEpIIIACMBIX JCHCTBHH M MBICIUTCIBHBIX IPOIECCOB, WX pE3yJbTaTOB M
OCHOBAHUH, UCIOJIb30BaTh MPHEMBI PeQUICKCHH I OICHKH CHTYallMH, BhIOOpA
BEPHOT'O PEIICHUS;

yMETh OIICHUBAaTh PHCKH W CBOCBPEMCHHO NPUHUMATH PEIICHUS M0 HX
CHIDKCHHUIO;

IPUHAMATh MOTHUBBI W apryMEHTHl JPYTHX IPH aHaJu3e pPe3yJIbTaToB
JCSATCIIBHOCTH;

3) npuHsATHE CedsI M IPYIrUX:

IPUHUMATH Ce0sl, TOHMMAsi CBOM HEIOCTATKU M JOCTOWHCTBA,;

IPUHAMATh MOTHUBBI WM apryMEHThl JPYTHX IPH aHaJu3e pPe3yJIbTaToB
JCSATCIIBHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIMIHNOKH;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP C TTO3UITUH JIPYTOT0 YEJIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl OcBOeHHs mporpammbl COO mo Ouonoruum Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue At yueOHoro npeamera « buonorus»
HAy4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYSHHIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUM B Pa3iMUYHBIX Y4EOHBIX CUTYallUAX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX Cc Owosormeil. B mporpamme mpenmMeTHbie
pe3yabTaThl MPEACTABICHBI [0 TOAaM O0yUEHHUS.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buomorus» ¢ 10
Klacce JOJKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTH 3HAHUNA O MECTE U POJIK OMOJIOTMH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXHBIX YyUEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTUH, (PYHKIMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pElIeHHs )KU3HEHHBIX 3a]1a4;



YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA:
KHU3Hb, KJIIETKA, OPraHu3M, MeTa00JIn3M (0OOMEH BELIECTB U MPEBPAILICHUE SHEPTUH),
romMeocTtas (caMoperyisiius), YpPOBHEBas OpraHu3alus SKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEICHHE (PEPOIYKIIKA), HACIEACTBEHHOCTh, U3MEHYHBOCTD, POCT U
pa3BUTHE;

yMEHHE H3JaraTh OWOJIOTMYECKHE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasd JOrMa MOJIEKYJIIpHON Ouosornn), 3akoHbel (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOrooOpasus u
MIPOUCXOXKIEHUS KyJIbTYpHBIX pactenuit H. M. BaBuiioa), onpeenaTs rpaHulibl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHUE BIIAJIETh METOJIJAMUA HAYYHOTO IMO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMHMCAHHWE YKUBBIX CHUCTEM, IPOLECCOB W SIBICHUI, OpraHU3alus U MPOBEICHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3b], BBISIBJICHUE 3aBUCUMOCTH
MEXJy HCCIAEAYEMbIMU BEIUYUHAMHU, OOBSICHEHHE IOJYyUYEHHBIX pe3yJbTaToOB,
MCITOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BBIBOJIbI
Ha OCHOBAHMH IMOJTYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M MPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOTO W SHEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS Al OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIs MPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LIeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3J0pOBbS M 3J0POBBS
OKPYXaIOILUX IO, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KarOIIeH
OPUPOJIHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOM OHoI0rHH U OMOTEXHOJIOTUHA Uil  PaAlMOHAIBLHOTO
IPUPOAOTIOIH30BAHNS;

YMEHUE pellaTh DJJIEMEHTApHblE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHue, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMS IJIsl MpelCKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJHATh JIA0OpATOPHbIE M TpakTUYeCKue padoThl, cOOJ0IATH
npaBuiia npu padbote ¢ yueOHbIM U J1ab0paTOpHBIM 000pPYAOBAHHUEM;

yMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHPOBATH HH(POPMALUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(GOpPMALIMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OMOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;



yMEHHE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIE COOOIICHMUS,
00001mass 6MoJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATUHHBIN amnmapat OMOJIOTHH.

[IpeameTHbIe pe3ysnbTaThl OCBOCHMS ydeOHOro mpeamera «buosnorus» 6 11
K1acce NOJIKHBI OTPaKAaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAHWS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpPAa M HAYYHOTO MHPOBO33PEHHMsS, O BKIIAJE POCCHUHCKUX U
3apyOeXHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

yMEHHUE PACKPBIBATh COACPKaHNE OMOTOTUYECKIX TEPMUHOB M MTOHSATHI: BU]I,
NONYJISIUs, TEHO(OH, HSBOJIONUS, ABWXKYIIUME CHIbI ((PaKkTOphl) 3BOJIOLHUU,
MPUCTIOCOOJICHHOCTh OPraHu3MOB, BU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HPKOCUCTEMA, TMPOAYLEHTbI, KOHCYMEHTBI, PEAYyLEHTbl, IEeMd IUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;

yMEHHE u3JaraTh OHOJOTHYECKHE TEOPHH (DBOJIONMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHS DBONIOIWN), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogsimeBoro cxonctBa K. M. bopa, depenoBaHus rjiaBHBIX HaIpaBiICHUN U
nyteit sBomornuu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISTh TPAHUIIBI KX TTPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHHUE BJIaJICTh METOJIaMH HAYYHOTO IMO3HAHKS B OMOJIOTHUN: HAOIIOICHUE U
OMKMCAHKME YKUBBIX CHUCTEM, NPOIIECCOB M SIBJICHHM, OpraHU3alis U IMPOBEICHHE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUYKEHNE TUIIOTE3bI, BHISIBICHUE 3aBUCUMOCTH
MEXIY HCCIAEAYEeMbIMU BEIUYMHAMHU, OOBSCHEHHE TMOJYYCHHBIX PE3yJbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX MOHSATHN, TCOPUH M 3aKOHOB, YMECHHE JI€JaTh BBIBOIBI
Ha OCHOBAHHH ITOJTYYEHHBIX PE3yIhTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BUJOB, TMOMYJAIMA, TPOAYIIEHTOB, KOHCYMEHTOB, PEIyIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJEHHOCTH
OpraHU3MOB, JICWCTBHS JKOJOTHYCCKUX (PAKTOPOB Ha OpPraHWU3MBI, IepeHOca
BCIIECTB W TIOTOKA DHEPTMH B DKOCHUCTEMAaX, AHTPOMOTCHHBIX W3MEHEHUW B
HKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOTCOXMMHUYECKHUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYYCHHBIC 3HAHWS IS OOBSCHEHUS OMOJOTHYCCKUX
IPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C I1eNplo obOecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXKAIOIIUX JTIOJIEH, COOMI0/IEHNST HOPM TPAMOTHOTO TOBEJICHUS B OKPY KAIOIICH
NPUPOAHON cpesie, MOHUMAHUE HEOOXOJIMMOCTH HCIOJIb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH ISl pallMOHATBHOTO MPUPOI0NOJIb30BAHUS;



yMEHHUE peliaTh dJIEMEHTApHbIE OMOJOTUYECKHUE 3a/1aud, COCTABISTh CXEMBbI
MEepEeHOCca BEIIECTB U DHEPTUH B IKOCUCTEMaxX (LIETH MUTaHUSA);

YMEHHUE BBIMOJIHATL JTA0OPATOPHBIE W TPAKTUYECKUE PaOOTHI, COOIIOATH
IpaBUJIa MpU padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYI0BAHHUEM;

yMEHHE KPUTHUYECKH OICHUBATh W HWHTEPIPETHPOBATH HHEPOPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKIIOYAIONIYIO0 T[ICEBJOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OPMAIINU, HAYIHO-TIOMYJIIPHBIC
MaTepuaibl),  paccMaTpuBaTh  TJOOaTbHBIE  AKOJOTHUECKHE  MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYO MO3HUITHUIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIICHWSI,
000011ast OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO

MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.
TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
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