MHHUCTEPCTBO INPOCBEIEHNSA POCCHMCKOM ®EJIEPALIMH
Munucreperso obpazosanus Teepckoii o6aacru
oraen Konakoscxkoro paiiona

MBOY COII Nel n. HoBo3aBH10BCKHiH

COI'’TACOBAHO YTBEPXKJIAIO

MO yuuTtenei ecTeCTBEHHO-

woTe )

Fhn
e °c'.“:::'ob..~0’ W
" Ko, Ve, ;
5 2 .,\"\.c.- 0 %%

19
0'

HaYYHOTIO IMKIa Jlupgirop kot L3

INpotokon Nel ot 31.08.2023r. 22 f ’Eécona E.A.

Pykosoautens MO 9% Mpukas Koiss55071:09. :
Actpanosuy H.I'. iy W'

PABOYAS ITPOI'PAMMA
(ID 2798581)

yuebnoro npeamera «buonorus. bazossiii yposenb»

i obyqarouruxes 10 xiaccos

nrt. HoBozasuaosckuii 2023 -2024



HOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke nporpamMmbl 1O OHOJIOTMUM TEOPETHUECKYI0 OCHOBY s
OTIpPECIICHUS] TOAXOAOB K (OPMHUPOBAHMIO COJEP)KAaHUA YYEOHOTO TpeaMera
«buonorus» cocraBunu: KoHuenryaiabHble nomoxeHnas PI'OC  COO o
B3aMMOOOYCIIOBICHHOCTH 1Ie€JIEH, COJIEp KaHMsl, pe3yIbTaTOB O0OyUYEeHHs U TpeOOBaHUMN
K YPOBHIO TOJTOTOBKHU BBIMTYCKHHUKOB, MOJIOKEHUS 00 OOIIMX MENX W MPHUHIUMIAX,
XapaKTEpU3YyIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBl  CPEIHEro  OOLIEro
oOpazoBanus B Poccuiickoit depepanuu, a Takke TMOJOKEHUS O crenuduke
Ouonoruu, e€ 3HAYCHUUM B TIO3HAHUU IKUBOM TPUPOABI U  OOECIEeYEHUU
CYIIIECTBOBAaHUS 4YelloBeueckoro oobmiectBa. CoriacHO Ha3BAaHHBIM IOJIOKEHUSM,
OTIpeIeIICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TI0O OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o 6mosioruu JaéT MpeCTaBICHUE O IENsIX, 00 00IIel cTpaTeruu
oOy4eHHMsI, BOCIIUTAHUS U PA3BUTHs OOYUYAIOIIMXCS CPEACTBAMHU y4yeOHOro mpeaMera
«buonorusi», omnpenenser o0s3aTENbHOE MPEAMETHOE COJEpPXKAHUE, €r0 CTPYKTYPY,
pacnpeneieHue Mo pasjenamM M TeMaM, PEKOMEHAYEMYIO I10CIIeI0BAaTENbHOCTh
M3y4eHUsI y4eOHOro marepuana ¢ y4€ToM MEXIPEAMETHBIX M BHYTPHUIIPEAMETHBIX
CBs3€H, JIOTUKM OO0pa3oBaTENbHOTO MPOIECCa, BO3PACTHBIX  OCOOCHHOCTEH
00 yJarOIINXCS.

B nporpamme nmo GMO0IOTHMU TaK:Ke YUUTHIBAIOTCS TPEOOBAHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM U MPEAMETHBIM pe3yjbTaraM oOOydeHHs B
(GbOpMHpPOBAHMU OCHOBHBIX BHUJIOB y4e€OHO-TIO3HABATEIBHOM J1€ATENbHOCTH/y4eOHBIX
AeUCTBUI 00yJarOIIUXCsl IO OCBOGHUIO COJEPKaHUsI OHMOIOrHYECKOro 00pa3oBaHMsL.

B mnporpamme mo Ouonormu 10 xnacca( 0a30BbIii ypOBEHb) peaiM30BaH
MPUHIUN TMPEEMCTBEHHOCTH B HW3YUYCHHHM OMOJIOTMH, Osarogaps dYeMy B HeEH
MPOCMATPUBAETCS  HANpPABJICHHOCTh HA  pa3BUTHE 3HAHUM, CBA3AaHHBIX C
(dbopMHpOBAHHMEM €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTAIIUN
JUYHOCTH, 3KOJIOIMYECKOr0 MBILUIEHUS, MPEACTABIECHUN O 340pOBOM 00pa3e KU3HU
u OepeXHBbIM OTHOILIEHHWEM K OKpY’Karolel nmpupogHoit cpexae. [loatomy Hapsny c
M3y4eHHEM OOIIEOMOIOTUYECKUX TEOPUM, a TAaKXKE 3HAHUW O CTPOSHUU >KUBBIX
CHUCTEM Pa3HOr0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX MPOIECCOB B
nporpaMMe mo OWOJOTUM YJI€JIEHO BHUMAaHWE UCIOIb30BAHUIO TOJYYEHHBIX 3HAHUIN
B TIOBCEHEBHOM KM3HM [UIsl pEHICHUS MNPUKIAIHBIX 33734, B TOM YHCIE:
Npo(UIAKTUKYA HACIEACTBEHHBIX 3a00JEBAaHUN YEIIOBEKa, MEIUKO-TEHETHYECKOTrO
KOHCYJIbTUPOBaHUsA, OOOCHOBAHHUS SKOJOTMYECKHU LEJIECOOOPA3HOr0 MOBEACHUS B
OKpYKaIoIIEed NPUPOJAHON Cpele, aHAN3a BIWUSAHUSA XO3SMCTBEHHOM AESATEIbHOCTH
YelloBeKa Ha COCTOSIHUE TMPUPOAHBIX M HCKYCCTBEHHBIX JKOCUCTEM. Y CHIICHUE
BHUMaHMsSI K TPUKIAAHOW HANpaBICHHOCTH Yy4yeOHoro mpenmera «buonorus»
MPOJUKTOBAHO HEOOXOJAMMOCTBIO OOECIICUEHUSI YCIOBHM [IJISi PEIICHHUS OJHOW W3



aKTyaJbHBIX  3aJad  IIKOJbHOTO  OMOJIOrMYECKOro  oOpa3oBaHus, KOTOpas
npeanonaraet (GopMUpPOBaHHE y OOYYaAIOIIUXCS CIIOCOOHOCTH aJanTUPOBATHCA K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLLIEr0CS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpenHero o0iero o0pa3oBaHMs 3aHUMAET BaXKHOE MECTO.
Ona o6GecneunBaeT (popmMupoBaHHe y OOyYarONIUXCsl MPEACTABICHUN O HAy4YHON
KapTUHE MUpa, pacmupser W o00o0m@aer 3HaHWA O JKUBOM npupoxae, €€
OTJINYWTEIBHBIX IPU3HAKAX — YPOBHEBOW OpraHU3allMd W DSBOJIIOLUMUH, CO3MAET
YCIIOBUSA JIJIs1: TIO3HAHUS 3aKOHOB >KUBOW MPUPOABI, (GOpMUPOBAHUS (HYyHKIIMOHAIBHON
IPaMOTHOCTH, HaBBIKOB 3[JOPOBOr0 M 0€30MacHOro odpasza *KU3HHU, FKOJIOIMYECKOTO
MBIILJIEHUS, HEHHOCTHOI'O OTHOLLIEHHUS K )KMBOU NMPUPOJIE U YETOBEKY.

Bbonbiioe 3HaueHue OMOJIOrUsl UMEET TAKKe NIl pPEeUIeHUs] BOCHUTATENbHBIX U
Pa3BUBAIOIIUX 33J1a4 CPEAHEro 001Iero o0pa3oBaHusl, COIMAIA3AIUN 00yYaOUXCSl.
N3yuenue ounonoruu o0ecrieqynuBaer YCIIOBUS JUIS dbopMupoBanus
MHTEUIEKTYaJbHbIX,  KOMMYHHMKAllMOHHBIX W  HMH(QOPMALMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HWHTErpallMd OMOJIOTMYECKUX 3HAHUM C
MPEACTABICHUAMH U3 APYTUX y4eOHBIX MPEAMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU U
reorpa¢puu. Has3BaHHBIE MONOXKEHUS O TMpeAHA3HAUYEHUWH Y4YeOHOTO IMpenMera
«buosorus» cocTaBWJIM OCHOBY [UIsl ONpEIENeHUs IMOAXOAOB K OTOOpYy U
CTPYKTYPUPOBAHUIO €0 COJIEPIKAHUS, IIPECTABIECHHOr 0 B IPOrpaMMe MO OUOJIOTHH.

Ot6op conmepkanusi yuyeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C MO3UIMI KyJIbTypocOOOpa3HOrO IMOAXO0Jd, B COOTBETCTBHHU C
KOTOpPbIM OOydYarouiecss JOJKHbl OCBOMTh 3HAHUS W YMEHHS, 3HAYUMbIE s
dbopmupoBaHus o0lIEH KYJIbTYpbI, ONpeEsIoNIne aIeKBaTHOE MMOBEIECHUE YEI0BEeKa
B OKpYy’)Kalolleid NpUpoIHON cpeie, BOCTPEOOBAaHHBIE B TMOBCEAHEBHOW >KU3HU U
NpakTHUecKol nearenbHocTH. Ocoboe MecTo B 3TOM cHCTeME 3HAaHUN 3aHUMAlOT
ANIEMEHTBl  COJEP)KaHMs, KOTOpbIE CIYyXaT OCHOBOHM 1is  (OpMHpPOBaHUSA
MIPEACTABIIEHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHE MUPA U LIEHHOCTHBIX
OPUEHTALMAX  JMYHOCTH, CIOCOOCTBYIOIIMX TIyMaHM3allMM  OMOJIOrMYECKOro
oOpa3zoBaHUs.

CtpyKkTypupoBaHUE cojepx’aHusi y4eOHOro Marepuaia B Mporpamme o
OMOJOTMM  OCYHIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSX >KMBOUM NMPUPOABI, O €€ YpOBHEBO OpraHM3alud U
HBOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKType ydeOHOro mpenmera «buomorus»
BBIJICJICHBI CJIEYIOLME COJep)KaTeNbHble JUHUM: «buonorus kak Hayka. Meroabl
HAay4YHOro Mo3HaHus», «KieTka kak Owuonormyeckas cucremay, «OpraHmsm Kak
Ouonornueckas cucrema», «CucreMa W MHOrooOpa3ue OpPraHMYECKOrO MHUPAY,
«OBOTIOLMSA KUBOU ITPUPOIBD, «IKOCUCTEMBI M PUCYIIME UM 3aKOHOMEPHOCTH.

Hens wuzydenust ydyeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJlcHHE  OOYy4YaloIUMHUCS  3HAHUSIMH O  CTPYKTYPHO-(QYHKIMOHAIbHOU



OpraHu3alliy KUBBIX CUCTEM PAa3HOTO paHra U MpUOOPETEHHE YMEHHUI HCIOJIb30BATh
OTU 3HAHUS JIJISi TPAMOTHBIX JE€HCTBUN B OTHOIICHUH OOBEKTOB KWUBOW MPUPOJIBI U
pelIeHus Pa3IMuHbIX )KU3HEHHBIX MPOOJIEM.

JlocTmkeHue 1enu uzydeHus ydeOHoro mnpeamera «buosorusi» Ha 06a30BOM
YpOBHE 00eCTIeUnBaETCs PEIICHUEM CISAYIONINX 3a1a4:

OCBOGHHE OOYYAIONIMMHCS CHUCTEMBbl 3HAHUA O OHOJOTHYECKUX TEOpHsX,
YUYEHUSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIOTEe3aX, MpaBWax, CIYyXallhuX OCHOBOM
st (OpMHUPOBAHUS TPEJICTABICHUA O ECTECTBEHHO-HAYYHOM KapTUHE MUpa, O
METO/IaX HAy4YHOTO TMO3HAHHS, CTPOCHHH, MHOTOOOpa3HMH U OCOOCHHOCTSIX >KHBBIX
CUCTEM PA3HOI'0 YPOBHS OpPraHU3AIMM, BBIJAIOIIMXCS OTKPBITUAX M COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

dbopMHpoBaHHE Yy O0O0yYaromUXCsl TMO3HABATENbHBIX, HHTEIUICKTYaIbHBIX U
TBOPYECKUX CIOCOOHOCTEM B TMPOIECCE aHadu3a JAHHBIX O NYTSIX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3TJISAJIOB, HUJIEM M MOAXOJ0B K M3YYEHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3aIluy;

CTAaHOBJICHHE Yy OOyd4aromuxcsi oOmel KyJIbTypbl, (YHKIIMOHAIBLHON
IPAMOTHOCTH, PAa3BUTHE YMEHHI OOBSCHSATH M OLECHHUBAThH SIBJICHUS OKPYXKAIOILIETO
MHUpa KUBOW MPUPOJIbI HA OCHOBAHUU 3HAHUWU U OIBITA, OJYYEHHBIX NMPU U3YUYECHUU
O1oJI0rNN;

dbopMupoBaHHe y OOy4arolmMXCsi YMEHHMH WUIIOCTPUPOBATH 3HA4YEHUE
OMOJOTHYECKUX 3HAHWW B TIPAKTUYECKON JIEATETLHOCTH 4YEJIOBEKa, pPAa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTMHI U arpoOMOTEXHOIOTUH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM KUBOH
MIPUPOJIBI, HEOOXOAMMOCTH OEpPEKHOI'0 OTHOIICHUS K HEH, COOJIFOEHUS ATUYSCKHUX
HOPM TIPU TPOBEICHUN OMOJIOTMYECKUX UCCIICTOBAHUM;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWUM [IJI1 TOBBIIICHUS YPOBHS
HKOJIOTUYECKON KYJIbTYpBI, AJIsi POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHWM W YMEHHI B MOBCEIHEBHOMN >KU3HU JIJIS
OILICHKU TOCJIEACTBUM CBOEU NEATEIBHOCTH MO OTHOLICHUIO K OKPY’)Karolen cpese,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COOJIOJEHHE Mep MNPOPUIAKTUKH
3a00siIeBaHU.

B cucreme cpemnero obmiero oOpa3oBanus «buonorusi», uzydaemas Ha
0a30BOM ypOBHE, SIBISETCS 00S3aTENbHBIM YYEOHBIM TMPEIMETOM, BXOIAIIAM B
cocTaB npeaMeTHon obsacTu «EcTecTBeHHO-HAayYHBIE MPEIMETHI.

st u3ydeHus: 6uosiornu Ha 0a30BOM ypOBHE CpefHero ooOIiiero oopa3zoBaHus
orBoautcs 68 yacoB: B 10 kitacce — 34 yaca (1 yac B Henento)

COAEPKAHUE ObYYEHUSA



10 KUIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHMU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
IPYTMMHU €CTECTBEHHBIMU Haykamu, (uiocodueil, 3TUKOW, ICTETUKOH U IPABOM.
Ponb Ouonoruu B GopMHUpPOBAHUU COBPEMEHHOU HaydyHOW KapTuHbI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTonbl TO3HAHUS KUBOW TPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMHMCAHHE,
U3MepeHue, Kiaccudukaius, MoJAeIupoBaHre, CTaTUCTHYECKass 00paboTKa JaHHBIX).

JdeMoHCcTpanuu:

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

Tabnuibl U cxeMbl: «MeToAbl MO3HAHUS KUBOUM IPUPOIIBI.

JlaGopaTopHble U NpaKkTH4ecKne padoThbl:

[Ipaktuueckas pabdora Ne 1. «Mcmonb3oBaHue pas3IMYHBIX METOJIOB MpHU
WU3YYCHUU OMOIOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3AIUA.

XKusble cuctembl (OMOCUCTEMBI) Kak MpeAMET u3ydeHust Ouonoruu. OTiauuue
KUBBIX CUCTEM OT HEOPraHUYECKON MTPUPOIBI.

CaolicTBa OMOCHCTEM W WX pa3sHOOOpa3ue. YPOBHU OpraHU3alUd OMOCHUCTEM:
MOJIEKYJISIPHBIN, KJIETOYHBIM, TKAHEBBIM, OPTaHU3MEHHbIM, MNOMYJISIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOreoneHoTHYeCKui), OnochepHbI.

JdeMoHCcTpanuu:

Tabmuipbl 1 cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHHU OpraHU3AIUU
KUBOU IIPUPOJBD».

O6opynoBanue: mojienb Mojekyisl JIHK.

Tema 3. XuMHu4YeCKHUil COCTAB M CTPOEHHE KJICTKH.

XUMHUYECKHM COCTaB KJIETKU. XHMHUYECKHE DJIEMEHTBI: MAKPOIJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bogia 1 MUHEpaIbHbIE BEIIECTBA.

@OyHKIMM BOJIBl M MHUHEpaIbHBIX BemlecTB B Kkierke. [lognep:xanue
OCMOTHYECKOro OajaHca.

benku. CoctaB m cTpoeHue OENKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIIKOB.
He3zamenumble 1 3aMEHUMbBIE AMUHOKHUCIOTHI. AMWHOKHUCIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl ~ O€IIKOBOW  MOJEKyJbl (TMepBUYHASA, BTOpPHYHAsA, TpETHUYHAs U
YeTBEPTUYHAS CTPYKTypa). XUMUYECKHE CBOMCTBA OeNKOB. bruonorndeckue GyHKIUNU
OemKOoB.

depMeHThl — OHOTOrnYecKkrue Karanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBIN
neHTp, cyocrpatHas cnemupuyHocTh. Kodepmentsl. Buramubbl.  OTnnuuns
(dhepMEeHTOB OT HEOPTraHWYECKUX KaTallu3aTOPOB.



VYrieBojsl: MOHOCaxapuabl (TJIIOK03a, pubo3a U Je30KCUpru003a), Aucaxapuibl
(caxapo3a, JlakTo3a) MW MoJucaxapuibl (Kpaxmall, TJIMKOT€H, LeJIJII0JI03a).
buonornyeckre GyHKIMH YIII€BOJOB.

Jlunuapr:  Tpurnuuepuabl,  gochomunuasl, crepouasl. ['mapoduibHO-
runpodoOHbIe cBOMCTBA. buonorndeckue Gyakmmu aunuao. CpaBHEHUE YTIEBOIOB,
OCJTKOB M TUTIU0B KaK HCTOYHUKOB YHEPTHUU.

HyxknennoBeie kucnorel: JHK wu PHK. Hykneornaer — MoHOMEpPHI
HyKJIenHOBBIX KuCIOT. Ctpoenune u ¢ynknuu JJHK. Crpoenue u ¢pynxkuuu PHK.
Bunel PHK. AT®: ctpoenne u GyHKIIHH.

[utonorus — Hayka o kierke. Knerounas teopuss — npumep B3anMOJECUCTBUS
unen u PaKkToB B HAYYHOM MMO3HAHUU. METObI U3YUEHUS KICTKHU.

Krnerka xak nenoctHas >kuBasi cuctema. OOIIue Npu3HaKU KJIETOK: 3aMKHYyTas
HapykHas MmemOpaHna, Mmosekysbl JIHK kak renernueckmii anmnapar, cucreMa CHHTE3a
Oenka.

Tunsl KIETOK: dyKapuOoTHYeCcKasd U npokapuoTuieckas. OcCoOOEHHOCTH CTPOEHUS
npokapuotudyeckon  kietku.  Kierounas  crenka — Oakrtepuit.  CTpoeHue
DYKapUOTUYECKON KJIeTKH. OCHOBHBIC OTIMYHS PACTUTEIHLHOM, )KUBOTHOW U TPUOHON
KJIETKHU.

IToBEpXHOCTHBIE CTPYKTYPhl KIJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, X
¢bynkuuu. [lnasmatuueckass memOpaHna, e€ cBoiictBa U GyHkumu. [{uTonnasma u eé
opradousibl. OmHomemOpannbie opraHouasl kietku: OIIC, ammapar ['ombmkwy,
m30coMbl.  [lomyaBTOHOMHBIE OpraHoOMAbl KJIETKH: MUTOXOHJPHUH, IUIACTHU]IBIL.
[Ipoucxoxxnenue MUTOXOHApUM U TwiacTuia. Buael mnactua. HememOpanHbie
OpPraHOUIbI KJIETKU: pUOOCOMBI, KIIETOUYHBIN LIEHTP, IEHTPUOIN, PECHUUKH, KT'YTHKU.
@ yHKIMHU OPraHOUIOB KJIETKHU. BKIIroUeHusI.

Anpo — perynsatopHblid UeHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa,
KapHoIlIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KJIETKE.

JemoncTpanum:

IToptpersl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, J[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Juarpammel: «PacripeneneHne XUMUYECKUX 3JIEMEHTOB B HEXKHUBOM MPUPOJIIE,
«PacmpenenieHne XUuMUYECKHUX 3JIEMEHTOB B JKMBOUW IIPUPOIEH.

Tabmuupt u cxembl: «llepuonuueckas TabmuLAa XUMHUYECKUX HIIEMEHTOBY,
«CTpoeHue Monekyinbl Boab», «buocunTe3 Oenka», «CTpoeHHME MOJEKYIbI OenKay,
«Ctpoenue depmenta», «HykmennoBwie kuciaoTel. JTHK», «CtpoeHme MoeKymbl
AT®D», «CtpoeHne 3yKapUOTHYECKOM KIETKN», «CTpPOEHHE >KUBOTHOM KIIETKN,
«CTpoeHHE pPACTUTEIBHOM KIETKW», «CTpOEHHE MPOKAPUOTUYECKOU KIIETKU»,
«CTpoeHue siapa KIETKN», «YTIEBOAbDY, «JIUmuasD.



OOopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYJOBaHWE /I MPOBEACHUS
HaOJIIOJICHUI, W3MEPEHUM, SKCIEPUMEHTOB, MHKpOIpenapaTbl pPaCTUTENbHbIX,
KUBOTHBIX M OaKTEpUATILHBIX KIIETOK.

JlabopaTopHbie U NpaKTHYeCKHUE PadoThI:

JlaGopatopnass pabGora Ne 1. «M3ydyeHue KaTaIMTHYCCKOM aKTUBHOCTHU
(dbepMeHTOB (Ha MpPUMEPE aMIIa3hbl W KaTala3bl).

JlaGopatopnas padota Ne 2. «3yueHne cTpoeHHs KJIETOK paCTeHUH, )KUBOTHBIX
1 OaKTepHii MO MUKPOCKOTIOM Ha TOTOBBIX MUKPOIIpENapaTax u uX OMUCAHUE.

Tema 4. ’/KusHeaesTeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTa0oMM3M. AccUMWIANMs (TUTACTHYECKUH OOMEH) U
JTUCCUMMJIISIIIUSL  (PHEPreTUYECKU OOMEH) — JBE CTOPOHBI €IMHOr0 TIpoliecca
Metabonu3ma. Poib 3aKOHOB COXpaHEHMsSI BEUIECTB U DHEPIHMH B IMOHUMAHUU
MeTabonu3ma.

Tunbsl oOMeHa BeliecTB: aBTOTPOPHBIN U rerepoTpodHbiid. Poias ¢pepMeHTOB B
oOMEHE BEIIECTB U MPEBPAIICHUU YHEPTUH B KIIETKE.

®dorocunTe3. CBeroBast u TeMHOBas (pa3wl porocunTesa. Peakiuu porocunresa.
DddekTuBHOCTh (oTOCHMHTE3a. 3HaueHHUE (POTOCHHTE3a I8 JKU3HM Ha 3eMIle.
Brnusithue ycnoBudt cpenbl Ha  (POTOCHHTE3 W CMOCOOBI  TOBBIIMIEHUS  €rO
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOoCuHTe3. XEMOCUHTE3UpYIolIe OakTepuu. 3HAYEHHE XEMOCHHTE3a s
KU3HU Ha 3eMIIE.

DOHepreTuueckuii oOMEH B KJeTKe. PaciiernieHue BellecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHUE DHEPrUU B KJIETKE. DTalbl dHEpreTuyeckoro oomena. ['nukomnus.
bpoxenue u ero Buubl. KuciopogHoe OKHCIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe pochopunupoBanue. DPPEKTUBHOCTh IHEPTETUUIECKOro 0OMEHa.

Peakium maTpuuHoro cuHte3a. [lenermueckas wuH(opmanus u JIHK.
Peanuzanus renernyeckod uHboOpManMu B KIETKe. ['€eHEeTHYeCKHil KOl W €ro
cBoiicTBa. Tpanckpunmusi — marpuunblii cunte3 PHK. Tpancnsmms — OuocuuTes
Oenka. Otambl TpaHcasuud. KonupoBanue amMuHoOkucior. Ponb pubocom B
OouocuHTe3e Oenka.

Hexnerounsie ¢hopmbl xu3Hu — BUpYChl. McTtopust oTkpeiTust BupycoB (/. U.
NBanoBckuit). (OCOOGHHOCTHM CTPOEHHUS U SKU3HEHHOTO IMKJA BHUPYCOB.
bakrepuodaru. bone3nn pacteHwuii, ;KUBOTHBIX U YETOBEKA, BHI3LIBAEMBIC BUPYCAMH.
Bupyc ummynoneduiura yenoseka (BMY) — BozOyautens CIIMla. O6Gparnas
TPAHCKPUIIIKUS, peBepTa3a u untTerpasa. [lpodunakrrka pacnpoctpaHeHUs: BUPYCHBIX
3a00eBaHUM.

JlemoncTpanum:

IToptpersl: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.



Tabmumpl u cxembl: «Tumbl muTaHusy, «Mertabonusm», «MUTOXOHIPHUSY,
«OHepreTUdecKkuii ooMeny», «Xioporiacty, «PorocuaTe3y, «Ctpoenme JIHK»,
«CTtpoeHne U (QpyHKUMOHUpPOBaHHE TeHa», «CuHTe3 Oenkay, «['eHeTHuecKuil Koay,
«Bupyce», «bakrepuodarun», «CtpoeHue u >xu3HeHHbIM nukin Bupyca CIIM/a,
Oakreprodaray, «Permmukamms JJHK».

Oo6opynoBanue: Mmoxenu-ammiukauuu «Yapoenne JIHK wu Tpanckpunuusy,
«buocunres 6enkay, «CTpoeHHe KIETKI», MoJielb cTpyKTyphl JTHK.

Tema S. PazMHOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounslii 1uki, wWiM SKU3HEHHBIM IWMKI KiaeTku. MHrepdaza u MUTO3.
[Ipouecchl, mporekatoue B HHTepgasze. Permkanusa — peakiuss MaTpUYHOIO
cunteza JHK. Crpoenne xpomocom. XpOMOCOMHBIA Ha0Op — KapUOTHII.
JIMTIIOMTHBIA ¥ TaIUTOMIHBIA XpOMOCOMHBIE Ha0Ophl. XpoMatuabl. [luTonorudyeckue
OCHOBBI Pa3MHOKEHUS U UHAUBUIYAIbHOTI'O PAa3BUTHS OPraHU3MOB.

Henenne knerkn — muto3. Cragmm muros3a. IIpomeccel, mpoucxonsdmue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHYECKUNA CMBICII MUTO34.

[Iporpammupyemast rubenb KIETKU — arorTo3.

dopMbI pa3MHOXKEHHUSI OPraHU3MOB: OECroyioe W IMoJoBoe. Buiel Gecmonoro
Pa3MHOKEHUS: JICJICHUE HAABOE, IOYKOBAHUE OJHO- H  MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHUe. MCKycCTBEHHOE KJIOHHUPOBaHUE
OpraHW3MOB, €r0 3HAYEHUE 151 CENEKIINH.

[TonmoBoe pa3MHOXKEHUE, €r0 OTINYHS OT OECIOoIOoro.

Meiioz. Cragum wmenosza. [Iponeccsl, mpoucxoasuye Ha CTaausxX MeENo3a.
IToBenenne xpoMocoM B mero3e. Kpoccunroep. broaornueckuii CMbICI U 3HAYECHUE
Meno3a.

["amerorenes — mportecc 00pa3oBaHuUs MOJIOBBIX KJIETOK y KUBOTHBIX. [lomoBbIe
KeJe3bl: CEeMEHHUKHU U SMYHUKU. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KJIETOK — raMeT
(ciepMaro3ouj, siiieKiIeTKa) — cnepmaToreHe3 u oporenes. OCoOEHHOCTH CTPOCHUS
SIMIEKJIETOK U criepMaTo30u0B. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe  pa3BuUTHE  (OHTOTE€HE3). OMOPHUOHAIBHOE  Pa3BUTHUE
(amOpuorenes). Ortanbl 3MOPUOHAIBHOTO PA3BUTHUSI Y TMO3BOHOYHBIX >KHUBOTHBIX:
npobiieHne, TracTpyndnus, opraHorese3. IloctamOpuoHanbHOe paszBuTue. Turbl
MOCTAIMOPHOHAILHOTO PAa3BUTHSA: TIPSMOE, HENpsiMoe (JTMIUHOYHOE). BiusiHue cpenpl
Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIE YPOJICTRA.

Poct m pasButue pacreHuil. OHTOr€HE3 LBETKOBOI'O PACTEHUS: CTPOEHUE
CEMEHHU, CTA/IUH PA3BUTHS.

JdeMoHCTpanuu:

Tabmuupl u  cxembl: «@POpMBI PA3MHOXKEHHSI OpPraHU3MOBY», «JlBoiiHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pAacTeHUi», «BereratTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenue kieTku 0akTepuii», «CTpoeHne MOJIOBbIX KIETOK», «CTpoeHue



xpoMocombl», «Knerounsii mukny, «Permukanus JHK», «Mwutoszy», «Menosy,
«IIpsimoe n HenpsiMoe pa3BuTHE», «['aMETOreHe3 y MIIEKONUTAKOIMIMX U YEJIOBEKAY,
«OCHOBHBIC CTaJIUM OHTOT'CHE3A.

OGopynoBaHue: MHUKPOCKOTI, MUKPOIPENapaTh «CriepmMaTo301/1bl
MJICKOMUTAIOIIETO», <«SIUIEKIeTKa MIJIEKOMUTAMEro», «KapuoknHe3 B KIETKax
KOpEIIIKa JIyKa», MarHuTHas MoJieNb-amuinkanus «Jlenenue kierkuy», monens JJHK,
MoJieNlb MeTa(azHOl XPOMOCOMBI.

JlabopaTopHble U NPpaKTUYEeCKHUE PadoOThI:

JlaGopatopnas pabora Ne 3. «HaGmromeHwe MuTO3a B KIETKAaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGopatopnas pa6ota Ne 4. «3ydyeHre CTPOCHUS MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsieACTBEHHOCTh M1 U3MEHYUBOCTH OPraHU3MOB.

IIpenmer u 3anaum renetuku. Mcropus pa3Butus reHeTUKU. Ponib nuronorun u
SMOPHOJIOTUU B CTAHOBJIEHUWU I'€HETUKHU. BKiaa poccHiicKuX M 3apy0exHbIX YUEHBIX
B pPa3BUTHE I'eHETUKU. MeTO/Ibl TCHETUKH (THOPHUIOIOTUUECKUN, ITUTOT CHETUICCKUM,
MOJIEKYJISIPHO-TeHETUUECKUil). OCHOBHBIE TE€HETHYECKHUE TMOHATHS. |'eHeTudeckas
CHMBOJIMKA, UCIIOIb3yEMasl B CXeMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHMS NPU3HAKOB, yCTaHOBJIEHHbIE ['. Menpaenem.
MonorubpuaHoe CKpellMBaHHWE. 3aKOH eIUMHO-O00pa3usi THOPHUJIOB IEPBOTO
nokoJjieHus. [IpaBuio noMuHHUpOBaHHWS. 3aKOH paclIelIeHUsl Mpu3HakoB. ['urmoresa
YUCTOTHI raMeT. [1onHoe 1 HenmoaTHOe TOMUHUPOBAHUE.

JlurnbpuiHoe ckpenmBaHue. 3aKOH HE3aBUCHUMOTO HACJIe0BaHUs MPU3HAKOB.
[{uroreHeTnyeckue OCHOBBI JUTHOPHUIHOTO CKPEIIMBAaHHUSA. AHaIU3UPYIOIICe
CKpemuBanue. Vcrnonp30BaHnEe aHATM3UPYIOLIETO CKPEIIMBAHUS IS ONPENCICHUS
TeHOTHIIA 0COOH.

CueruieHHOe HacieaoBaHue npusHakoB. Pabora T. Moprana mo crenjieHHOMY
HACJIEI0BaHUIO TeHOB. Hapynienue crerieHrst TeEHOB B pe3ysibTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTH. | eHETUUECKUE KapThI.

I'enernka mona. XpoOMOCOMHOE ONPEAEIEHUE MOJa. AYTOCOMBI U TOJOBBIE
XpoMocoMmbl. ['oMoraMeTrHele M TeTeporamMeTHbie oOpraHu3Mmbl. HacnemoBanue
MPU3HAKOB, CIEIJICHHBIX C ITOJIOM.

N3menunBoCTh. BUJIbI M3MEHUMBOCTH: HEHACJIEACTBEHHAs M HACJICACTBEHHAS.
Ponb cpeasl B HEHACJIEJCTBEHHOM M3MEHYMBOCTH. XapakTepucTHKa
MOAU(UKAIIMOHHOW M3MEHUYMBOCTH. BapualmoHHBIN ps U BapuallMOHHAS KpHBas.
Hopwma peakiun npuszHaka. Koqn4ecTBEHHbBIE U KAUECTBEHHBIE MPU3HAKU U UX HOpMa
peakuun. CBoiicTBa MOAU(PHUKAMOHHON H3MEHYUBOCTH.

HacnencrBennas, WM TEHOTHUIIMYECKas, W3MCHUYMBOCTh. KoMOmHaTHBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM Tpomecc — OCHOBAa KOMOWHATHBHOM



M3MEHUYMBOCTU. MyTalnmoHHass u3MeHYuBOCTh. Kitaccudukanus myrtanuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa W mMpuYMHBI MyTanuid. MyTtareHHble (haKTOpPHI.
3aKOH rOMOJIOTMYECKHX PSAAOB B HAaclIeACTBEHHOM n3menunBocty H. M. Basuioga.

BuesiepHast Haci€ACTBEHHOCTh U U3MEHYHUBOCTD.

I'enetuka uenoBeka. Kapuorun uyenoBeka. OCHOBHbIE METONBl TE€HETHKHU
YeJI0BCKA: T'CHEAJIOTHUECCKU, ONM3HEIOBBINA, IMUTOIrCHETHYCCKUM, OMOXUMUYCCKHM,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE OIpEeJIETICHUE TE€HOTHUIA!
NOJIJHOTEHOMHOE CEKBEHHPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIE C IMOMOIIbIO
[T11P-ananu3a. HaciencTBenHble 3a00ieBaHus YelOBeKa: TeHHBbIC 001e3HHU, O0IE3HH
c HACJIEACTBEHHON IIPEAPACTIOIOKEHHOCTHIO, XPOMOCOMHBIE 0O0JIE3HH.
Comarnueckue U reHepaThBHble MyTauud. CTBONOBbIE KIETKU. [IpUHIUIIBI
3I0pOBOTr0 00pasa >KW3HH, TUATHOCTHKHU, MPOMUIAKTUKU U JICYECHUS] TEeHETHMUECKHX
Oomne3Hel. MenUKO-TeHETHYECKOE KOHCYJIBTHPOBAHUE. 3HAYCHUE MEIUITMHCKON
TE€HETUKH B MIPEAOTBPAICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUI YeIOBEKa.

JdeMoHCTpaUM:

[Toptpersl: I'. Mennens, T. Mopran, I'. ne ®@pusz, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBunos.

Tabmuipl 1 cxembl: «MOHOTHOPUAHOE CKPEUIMBAHUE U €0 IUTOreHEeTUYECKas
OCHOBa», «3aKOH PaCUICIUIEHUS U €r0 HUTOr€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
ramery, «/lurubpunnoe ckpemmBanuey, «lluTomornueckue OCHOBBI AUTUOPHUIHOTO
CKpemuBanusay, «Menos3y», «B3auMonencTBUe auieabHBIX T'€HOBY», «l €HeTMYecKue
KapThl PAacTECHHM, XKUBOTHBIX W 4YeJIOBEKa», «[ eHeTuka mona», «3aKOHOMEPHOCTH
HACJIEOBaHUs, CUEIUIEHHOIO C ToJIoM», «KapHOoTWIlbl 4YenoBeKa W KUBOTHBIX),
«Bunel w3MeHUMBOCTHY», «MoaudukanmoHHas HW3MEHYUBOCTHY, «HacnegoBanue
pesyc-dakropay, «I eHeTuka rpymm KpoBu», «MyTarmoHHasT N3MEHUYUBOCTH.

O6opynoBanue: Mojenu-aniuiMKauud  «MOHOTHOPUAHOE  CKpPEIIUBaHUEY,
«Hemonnoe gomuHupoBanuey, «JuruOpugnoe ckpemuBanuey, «llepekpéct
XPOMOCOM», MUKPOCKOT M MHKporpenapat «Jpozoduna» (Hopma, myTanuud Gopmbl
KpPBUIbEB M OKPACKH Tefa), repdapuii «I opox moceBHOM.

JlaGopaTopHble M NpaKkTHYecKue padoThl:

JlabopatopHas pabGora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIIHOTO U
JTUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HIIBI Ha TOTOBBIX MUKPOMPEapaTaxy.

Jlabopatopuast pabora Ne 6. «3ydenne mMomuduUKarmOHHOW W3MEHYHBOCTH,
MOCTPOCHHUE BAPUAIIMOHHOIO PsiJia U BAPUALIMOHHON KPUBOW.

JlabopatopHas pabotra No 7. «AHanmu3 myTanuil y Apo30(Hiibl HA TOTOBBIX
MUKpOIIpenapaTax».

[Ipaktuueckas padora Ne 2. «CocTaBiaeHUE U aHAJIU3 POAOCIOBHBIX YEIOBEKA.

Tema 7. Cenekunst opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenekuus Kak HaykKa WU TpolecC. 3apoKICHHUE CEIEKIMU U JTOMECTUKALMS.
VYuenne H. 1. BaBunoBa o meHTpax MpOUCXOKIECHUS U MHOTO0Opa3us KyJIbTYPHBIX
pacteHuid. LIeHTpbl NPOUCXO0XKAEHUS JOMAITHUX KUBOTHBIX. COPT, MOpoAa, IITAMM.

CoBpeMeHHBIE METOJIbI CeleKIMU. MacCOBBIM W MHAMBUIYAIbHBI OTOOpHI B
CEJNIEKIIMM pacTeHUH U KUBOTHBIX. OlieHKa »KcTepbepa. bBIM3KOpOACTBEHHOE
ckpemmBanue — WHOpuauHT. Ywncras nuHAS. CKpemMBaHWUE YHUCTHIX JIMHHMA.
['erepo3uc, unu rubpunHas cuina. HepoACTBEHHOE CKpELMBAHWE — AYTOPUIMHT.
Otnanénnas rubpuauzanus u e€ ycrnexu. MCKycCTBEHHBI MyTareHe3 U MoJy4YeHue
MOJIUIION0B. JIOCTHXKEHHUS CENEKIIUUA PACTEHNUMN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpacib IPOU3BOACTBA. ['€HHAs WHXKEHEpHUsA. ITambl
co3nanusi pekomOuHantHoM JIHK w TpancreHHeix opranusmoB. Kierounas
nxeHepusd. Krnerounele KynapTypbl. MHUKPOKIOHAJIBbHOE Pa3MHOKEHUE PACTCHUMU.
KnonupoBanne  BBICOKONPOAYKTHUBHBIX  CEIbCKOXO3AMCTBEHHBIX  OPraHU3MOB.
Okonornyeckue u 3tudeckue mpodaemel. MO — reneTnyecku MOAU(PUIUPOBAHHBIE
OpraHU3MBlI.

JlemoHCTpanuu:

IToptpersr: H. 1. BaBuiios, 1. B. Muuypumn, I'. JI. Kapneuenko, M. ®@. NBaHOB.

Tabmuupl u cxembl: Kapta «LleHTpbl NPOUCXOXKAEHUS W MHOr000pa3us
KYJbTYpHBIX pacTeHuit», «llopoabl JOMalIHUX >KUBOTHBIX», «CopTa KYJbTYPHBIX
pacrenuity, «Otnanéunas rudpuauzanusi», «Paborsl akagemuka M. ®. MBaHoBay,
«lomumnongus», «OObEKTbl  OuMOTEXHONOrUM», «KJIeTOuHblE KYyJIbTYpbl U
KJIOHUpOBaHue», «KOHCTpyupoBaHuE U IMEPEHOC TEHOB, XPOMOCOMY.

OO6opynoBanue: MyJISDKU IUIOI0B M KOPHEIUIOAOB AUKUX (POPM U KYJIBTYPHBIX
COPTOB pacTeHuid, repoapuii «CenbCKOX03sICTBEHHBIE PACTEHU Y.

JlaGopaTopHblie M NpakTHYecKue padoThl:

Okckypcusi «OCHOBHBIE METOJIBI W JOCTHUKEHHUSI CEJICKUMHU PACTEHUWA U
KUBOTHBIX (HA CEJEKIIMOHHYIO CTAHIIUIO, MJIEMEHHYIO ()epMY, COPTOUCTIHITATEIbHBIN
Y4acTOK, B TEIUIMYHOE XO3SHUCTBO, JA0OPATOPHIO arpOyHUBEPCUTETA WU HAYYHOTO
LEHTPA)».

[NTAHUPYEMBIE  PE3VIJIbTATbBI OCBOEHHWA  [IPOI'PAMMBI 110
B1OJIOTN HA BA30BOM YPOBHE CPE/ITHEI'O OBIIEI'O ObPA3OBAHUA

Cormacio ®I'OC COO, ycraHaBIMBarOTCA TpeOOBAaHMS K pe3yJbTaTaM
OCBOEHUS 00YYaIOIUMHUCS MPOrpamMM CPETHEro 00IIero 00pa30BaHus: JINYHOCTHBIM,
METaIpPEIMETHBIM U ITPEAMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI



B cTpykType IHMYHOCTHBIX PE3YyIbTAaTOB OCBOCHHS mpeaMera «buonorus»
BBIJICJICHBI CIICAYIONINE COCTABIISIONINE: OCO3HAHWE OOYYAIOIIMMUCS POCCUHUCKON
IPKIAHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPE/ICIICHUIO, HaJu4ne MOTHBAIUH K O00yYEHUIO ouosioruu,
L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIAEHUW JMYHOCTH HA OCHOBE
KITFOUEBBIX TICHHOCTEW W HWCTOPUYECKHX TPAAUIMA Pa3BUTHUS OHOJIOTHIECKOTO
3HaHUSI, TOTOBHOCTh M CIIOCOOHOCTh OOY4YarolIMXCs PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTA LEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, MPUCYLIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, HAIWYUE  HKOJIOTHYECKOTO  MPABOCO3HAHUSA,
CIIOCOOHOCTH CTABUTH LIENIU U CTPOUTH KU3HEHHBIE TUIAHBI.

JlugHOCTHBIE pe3yNbTaThl OCBOEHMsI mpeaMera «buosorus» moCTUrarTCs B
CIMHCTBE Yy4eOHOM W BOCHUTATENbHOW JIEATETBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUHUCKUMU COLUMOKYJIbTYPHBIMU, UCTOPUUYECKUMU U JTYyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMA B OOIIECTBE NpaBUIaMH U HOPMaMH
MOBEJICHUSI W CIIOCOOCTBYIOT TIpoIlecCaM CaMOMO3HAHMS, CAaMOBOCIHMTAHUS W
CaMOpa3BUTHS, PA3BUTHUS BHYTPEHHEN MO3UIUU JTUYHOCTH, TATPUOTU3MA, YBAKEHUS
K 3aKOHY WU MPABOMOPAJIKY, UYEIOBEKY TpyJa U CTapLIEMYy IOKOJEHHUIO, B3AUMHOIO
YBOXKEHHS, OCEPEKHOrO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 U TPaTULIUSIM
MHOTOHAlIMOHAJIbHOrO Hapoaa Poccuiickon denepanuu, MpUpOAE U OKPYKAIOIIEH
cpene.

JImaHOCTHBIE pe3yabTaThl OCBOCHUS Y4eOHOro npeamera «buomorusy J0mKHBI
OTpakaTb TOTOBHOCTh U  CIOCOOHOCTh  OOYYalOIIMXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEM MO3UIIMEH JIMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIlMW,  TO3UTUBHBIX  BHYTPEHHUX  YOEXKIEHU#N,  COOTBETCTBYIOIIUX
TPAIULMOHHBIM IIEHHOCTSM POCCUMCKOTO OOIIEeCTBa, pacUIMpEHUE >KU3HEHHOTO
OMbITa U OMNbITA JEATEIILHOCTH B IPOIECCE peaTu3allid OCHOBHBIX HaIpaBJICHUM
BOCITUTATEIbHOU JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa;KIaHCKOro BOCIIUTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3ULIUKM OOYYAIOIIErocsi KaKk aKTUBHOTO U
OTBETCTBEHHOT' O WJIEHA POCCUMCKOT0o 0OIIECTRA;

OCO3HAHHME CBOMX KOHCTUTYIHMOHHBIX MpaB U 00SA3aHHOCTEH, YBaKEHHUE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATEILHOCTH MPHU CO3AAHUH YUCOHBIX
MIPOCKTOB, PEIICHUH Yy4eOHbIX U  T[IO3HABATENIbHBIX  3a7a4, BBINOJHECHUU
OMOJIOTrHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENENsATh COOCTBEHHYIO MO3HIINIO TIO OTHOIICHUIO K SIBJICHHSIM
COBPEMEHHOM KU3HU U OOBACHSTH €€;



YMEHUE YUYUTHIBaTh B CBOMX JCHCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JTIOJIEH C pa3sHBIMU YOEKIEHUSMH, KYJIbTYPHBIMH IIEHHOCTSIMU W
COIMAIbHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B TMPOIECCE COBMECTHOTO BBIMIOJHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W  MCCIENOBATEIbCKUX  3a7a4, YBAKHUTEIBHOTO
OTHOIICHUS K MHCHHUIO ONIOHEHTOB TIpH OOCYXICHHH CIOPHBIX BOIIPOCOB
OMOJIOTMYECKOT0 COIEPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMA

c(hOpPMHPOBAHHOCTh POCCHUHCKON TPaXTaHCKOW HIAECHTUYHOCTH, MATPUOTU3MA,
YBaKEHHS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Tiepes PoauHo, ropocTu 3a
CBOM Kpau, cBOW PoanHy, CBOM S3BIK W KYJIbTYPY, IPOLUIOE M HACTOsLIEE
MHOT'OHAI[MOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEIUIO U MaMSITHUKAM MPUPOJIBI,
JOCTHXKEHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCThH OLIEHUBATh BKJIAJ] POCCUHUCKUX YUYEHBIX B CTAHOBJICHHE U PA3BUTHE
OuMOI0THY, TOHUMAHUS 3HAYCHHUSI OMOJIOTHH B TIO3HAHUH 3aKOHOB MPUPOJIBI, B JKU3HU
YeJloBeKa U COBPEMEHHOI'0 00IIECTBA;

uaenHas yOeKJIE€HHOCTh, TOTOBHOCTh K CIyXeHHI0 MW 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €r0 CyIb0Yy;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAHUE JIYXOBHBIX IECHHOCTEN POCCHICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MTOBE/ICHMUS,;

CIIOCOOHOCTh OILICHMBATh CUTYaIlMI0O M TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JTUYHOTO BKJIAJa B IOCTPOCHUE YCTOMUUBOTO OYIYIIIEro;

OTBETCTBEHHOE OTHOIIEHWE K CBOMM POJUTENSAM, CO3[JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOT'O IIPUHATHUS LEHHOCTEN CEMEUHOM )KU3HU B COOTBETCTBUM C TPAAULMUAMU
HapoaoB Poccuu;

4) 3cTeTHYeCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOUasg 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAHUE YMOIIMOHAIBLHOT O BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHUIO B pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHHUE
MIPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢usuueckoro BocnuTaHusi, (GOPMHUPOBAHHUS KYJILTYPHI 310POBbS U
3MOIHMOHAIBHOIO 0JIaronoJIy4ns:

MMOHUMAaHHUE U peaiu3alys 3JI0pOBOT0 U 0€30MacHOro0 oopa3a KU3HH (3710pOBOE
NUTaHue, COOMIOJCHUE TUTUEHUYECKUX TIPABUI M HOPM, COQTAaHCUPOBAHHBIN PEKUM



3aHATUA W OTAbIXa, peryaspHas (¢u3nyeckas aKTUBHOCTb), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOT'O OTHOILIEHHUS K COOCTBEHHOMY (M3HUYECKOMY U
IICUXUYECKOMY 370POBBIO;

MOHMMAaHUE LEHHOCTU TMpaBWJ HWHIAUBUIYAIBHOTO M  KOJUIEKTUBHOI'O
0€3011acHOTr0 MOBEACHHS B CUTYAIHIX, YIPOXKAIOIINUX 3J0POBbIO U KU3HU JIOCH;

OCO3HAHHUE TOCIEACTBUN M HENPHUITHS BPEAHBIX MPHUBBIYEK (YMOTpeOseHus
aJIKOTOJI51, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYAOI00HE;

TFOTOBHOCTh K AKTHUBHOW JE€ATEIbHOCTH TEXHOJOIMYECKOW W COIMAIbHOU
HaIpaBJI€HHOCTH, CIIOCOOHOCTh WHULMUPOBATh, IUIAHUPOBATH M CAMOCTOSTENBHO
BBITIOJIHATH TAKYHO JIEATEIbHOCTD;

MHTEpEC K pa3iuyHbIM cepam npodeccuOHANIbHON NeSTEIbHOCTH, YMEHHE
COBEpLIATh OCO3HAaHHBIM BbIOOp Oyaymiedl mpodeccun H  peanu30BbIBATh
COOCTBEHHBIE )KU3HEHHBIE TUIAHBIL;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHMIO U CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

HKOJIOTHYECKHU 1LIE€JIeCO00pa3HOEe OTHOIIEHUE K MPUPOJIE KAaK UCTOYHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CyILlECTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJIOTMYECKOM KYJIbTYphl: MPHOOPETEHHE OIbITa
TUIAHUPOBAHUS MIOCTYIIKOB U OLEHKH UX BO3MOYHBIX MOCJIEICTBHUM JIJIsl OKPY KaOIIEen
CpeIbl;

OCO3HaHUE TJI00ATBLHOIO XapakTepa 3KOJOTMYECKMX MpoOJIeM U MyTed HX
pellIeHHS;

CIIOCOOHOCTh MCHOJIb30BaTh MPUOOPETAEMBbIE IPU U3YYEHUH OMOJOTUU 3HAHUS
M yMEHUs Ipud  pelleHud  1OpoOjeM, CBA3aHHBIX C  PalMOHAJIbHBIM
IPUPOJIONOIB30BAaHUEM (COOIIOIEHUE TIPABUJI TIOBEJICHUS B IIPUPO/IE, HAMIPABIEHHBIX
Ha COXpaHEHUE PaBHOBECHS B IKOCUCTEMAX, OXPaHy BUIOB, 3KOCUCTEM, OMoc(epbl);

AKTUBHOE HENPUATUE NEUCTBUHM, MPUHOCAILIMX BpPEI OKPYKAIOUIECH IIPUPOLHON
cpene, yMEHHE IPOTHO3UPOBATh HEOJArONpUSTHBIE SKOJOTMYECKHE IOCIIEICTBUS
MPEANPUHUMAEMBIX JIEMCTBUM U NPEIOTBPALIATh UX;

HaJIM4YHUE Pa3BUTOrO 3KOJOTMYECKOIO MBIIUIEHHS, SKOJIOTHMYECKON KYJIbTYpHI,
OIbITA JIEITEILHOCTH PKOJOIMUYECKOW HAINPaBICHHOCTH, YMEHUSI PYKOBOACTBOBATHCSA
VMMU B TIO3HABATEIbHOM, KOMMYHHKAaTUBHOM M COLMAIBHON MPAKTUKE, TOTOBHOCTHU K
YYaCTHIO B IPAKTUYECKOH IESITEIBHOCTH IKOJIOTMYECKOI HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:



c(OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAyKH U OOIIECTBEHHOM NPAKTHKH, OCHOBAHHOI'O Ha TUAJIOTe
KYJIBTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTAa B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKOH KYJNBTYpbl Kak CpeICTBa
B3aUMOJICUCTBUS MEXY JIFOJbMHU U TIO3HAHUS MUPA;

MOHWUMaHuEe CcHermupuK OWOJOTUU KaK HAayKH, OCO3HaHUsS €€ poau B
dbopMUPOBaHNWN PAIMOHATHFHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU IIEIOCTHOTO
npe/cTaBiieHuss 00 OKpY’KalolleM MHUpE KaK O €JIMHCTBE MPHUPOJbI, YeOBEKa U
obmiecTBa, B IMO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEW U pEIIEHUH NpodieM
COXpPaHEHUsI MPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OHWOJOTHUU Ui COBPEMEHHOW IMBUJIM3AIINH:
oOecIiedyeHusT HOBOT'O YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOT U, CIIOCOOHBIX pelIaTh PECYpPCHBIE POOJIEMbl PA3BUTHS YEIIOBEUECTBA,
MOMCKa TMyTEH BBIXOJA M3 TIOOATBHBIX JKOJOTHYECKHX MIpobiieM M obecredeHus
nepexoja K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHAIBHOMY HCIIONB30BAHHUIO TPUPOTHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTaH/IAPTOB >KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJIOTMYECKHX 3HAHUH B  ILEIAX
MOBBIILICHUS OOIIEH KyJbTYpbl, ECTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTABHOM
4acTh (PYHKIIMOHATBHON IPaMOTHOCTH 00yJaromuxcs, GopMUpyeMOi MpU N3yISHUH
OHOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOAOB IO3HAHHUS, HCIOJIb3YEMbIX B E€CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIIOJNIb30BAaTh TMOJIy4aeMble 3HAHUS [ aHauu3a u
OOBSICHEHUS SBJIICHUM OKpY)KAIOUIEro MUpa M MPOUCXOJAUIUMX B HEM M3MEHEHHH,
yMEHUE JelaThb OOOCHOBAaHHBIE 3aKIIOYEHHS] HAa OCHOBE HAay4YHBIX (DAKTOB W
UMEIOIINXCS JAHHBIX C HENbIO MOTYYSHHS TOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIONIb30BaTh OMOJOTHYECKUE 3HAHUSA IS
pelieHus MpooJieM B pealbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHUE IIEHHOCTH HAyYHOH JeATEIbHOCTH, T'OTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO M UCCIIENOBATENbCKYIO IEATENbHOCTh HHINBUIYaTbHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHUIO0, K AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUUA 1O OHOJOTUMU B
COOTBETCTBHUHU C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl OCBOEHUs ydeOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAaYUMble Uil  (QOPMUPOBAHUS MHUPOBO33PEHUS  OOYHAIOIIMXCA
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHbIE) OOLIEHAYyYHbIE MOHATHS, OTPa’KaIOIIHE
LEJIOCTHOCTh HAyYHOM KapTHMHbBI MHUpPAa M CHEUM(PHUKY METOAOB IO3HAHMA,



UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaxX (BELIECTBO, HHEPrus, SIBICHUE, MPOIEeCC,
cUCTeMa, HAay4HbIH (aKT, MPHUHIMIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
HCCIIeIOBaHNE, HAONIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTUX), YHUBEpCaIbHBIC
yueOHbIe jeiicTBUA  (TTO3HABATENbHBIE, KOMMYHHUKATUBHBIC, PETYIATUBHEIC),
obecneunBarone (HopMUpoBaHHE (PYHKIMOHAIBHONM T'PAMOTHOCTH M COLMAIbHOMN
KOMIETCHIIMA  OOYYaromMxXcsi, CHOCOOHOCTh  OOYYAlOIIMXCS  HCIOJB30BaTh
OCBOEHHBIC MEXIUCIUILUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHHBEpPCAJIbHBIC
yueOHbI€ IEUCTBUS B T0O3HABATEIIBHON U COIIMANIBHOM MPaKTUKE.

MeranpeaMeTHble pe3yibTaThl OCBOEHHUS MPOrpaMMbl CPEAHET0 OOIIEro
0o0pa30BaHus JTOJKHbBI OTPaXaTh:

OsianeHue YHHBepPCAJbHBIMHU y4eOHBIMU NO3HABATEJbHBIMU
NEeUCTBUAMU:

1) 6a3oBbIe JIOTHYECKHE AEHCTBHUA:

CaMOCTOATENbHO  (OpPMYIHPOBATH M aKTyaJu3UpoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE,

UCIOJb30BaTh IpPU OCBOCHUU 3HAHUW MNPUEMBI JIOTUYECKOTO MBILUICHUS
(aHanm3a, cMHTE3a, CpaBHCHHS, KiaccuduKaiuu, oOO0OIICHHMS), PACKPBIBATH CMBICI
OMONIOTMYECKUX TOHITHHA (BBIACIATh WX XapakTepHbIE MPU3HAKH, YCTaHABIUBATH
CBSI3H C APYTUMU TIOHATUSIMH);

ONpeNeNsATh LEeNu JAESITEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUH HX
JTOCTH)KEHUS, COOTHOCUTD PE3yJbTaThl AESITEIbHOCTH C TTOCTABICHHBIMU 1EIISIMU;

UCIOJIb30BaTh OHMOJIOTMYECKUE MOHATHS sl OOBACHEHUsS! (PAKTOB M SIBJICHUUN
’KUBOU IPUPOJIBI;

CTPOUTH JIOTMYECKHUE pacCyKAeHHs (MHAYKTUBHBIE, JAEIyKTUBHBIE, IO
aHaJIOTWH), BBIABISATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PAacCMATPUBAEMBIX
SABIIEHUSX, (DOPMYIUPOBATH BHIBOJBI M 3aKIIOUCHHUS;

IPUMEHATh CXEMHO-MOJENBHBIE CPEJICTBA JJIsl MPEACTABICHUS CYIIECTBEHHBIX
CBSA3€M W OTHOIIGHUH B U3Y4aeMbIX OHOJOTMYECKHMX OOBEKTaxX, a TaKKke
OPOTUBOPEUHI PAa3HOTO pOJAA, BBIABICHHBIX B PA3IUYHBIX HHPOPMAIIMOHHBIX
HCTOYHHKAX;

pa3palaTbiBaTh IUIaH pEHIEHHUA MpoOJeEMbl C YYETOM aHaJIM3a HMMEIOIIUXCS
MaTepuaibHBIX U HEMaTepUalbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBHI B JIEATEIBHOCTh, OIEHUBATh COOTBETCTBHUE PE3YJIHTAaTOB
IEJISIM, OIICHUBATh PUCKHU TIOCIICACTBUN JACSITEILHOCTH;

KOOPAMHHUPOBATH U BBIMIOJIHATH pabOTy B YCIOBUAX PEAIbHOr0, BUPTYaJIbHOIO U
KOMOMHHUPOBAHHOT'O B3aMMOCHCTBYS;

pa3BUBATH KPEATUBHOE MBIIUICHHUE MTPH PEIICHNH )KU3HEHHBIX MPOOIEM.

2) 06a30BbIe HCCJIEA0BATEILCKIE eHCTBHUA:



BJIa/IETh HABBIKAMM Y4YEOHO-UCCIIEIOBATEIbCKON W MPOEKTHON NeATEIbHOCTH,
HAaBBIKAMH  pa3pemieHus  mpobiieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB PEIICHUs MPAaKTHYECKUX 3a7ad, MPUMEHEHHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIC BUJBI IEATEIBHOCTH IO MOJTYYSHUIO HOBOTO 3HAHMS,
€ro MHTEpIpeTalnu, MPeodPa30BaHUIO0 U MPUMEHEHHUIO B yUYEOHBIX CUTYaIUsIX, B TOM
YHCIIe TIPY CO3/IaHNU YUEOHBIX U COIMATIBHBIX MPOEKTOB;

(dopMupOBaTh HAy4YHBIH THUI MBIIIJIEHUS, BJIAJETh HAyYHOM TEPMHHOJIOTHEMH,
KIIFOYEBBIMU MOHITUSMH U METOJIaMU;

CTaBUTh M (OPMYIMpPOBaTh COOCTBEHHbIE 3aJaud B 00pa3oBaTEIbHON
JESITeTbHOCTU U )KU3HEHHBIX CUTYaIIUsAX;

BBISIBJIITh  IPUYMHHO-CIICJCTBEHHBIE CBA3M M aKTyaJu3UpoBaTh 3ajauy,
BBIIBUTaTh TUIIOTE3Y €€ pellIeHus, HaXOJAUTh apTyMEHThI JUIsl JOKa3aTelbCTBA CBOMX
YTBEPXKACHUIA, 3a]JaBaTh TApaMeTPhl M KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYyYEHHBIC B XOJE PEIICHH 3a/1a4ll pPe3yIbTaThl, KpUTHUECKH
OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIIATH IICJICHANPABICHHBIN TOUCK TEpPeHoca CpPEICTB W CIOCOOOB
JeUCTBUS B MPO(PEeCCHOHANBHYIO CPENY;

yMETb NEPEHOCUTh 3HAaHHSA B II03HABATEIbHYIO W MPAKTUYECKYIO OOJACTH
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTel;

BBIIBUTaTh HOBBIE MJIEW, IPEAJaraTb OPUTHMHAJIbHBIC IOAXOAbl U PEIICHMS,
CTaBUTb MPOOJIEMBI U 334U, I0MYCKAIOIIKE AIbTEpPHATUBHBIE PEILICHUSI.

3) pa6ora ¢ napopmanueii:

OpPUEHTUPOBATHCS B PA3NMYHBIX MCTOYHUKAX MHPOpMALUU (TEKCTE y4eOHOro
nocoOus, Hay4YHO-TIOMYJISIPHOM  JUTepaType, OHOJIOIMYECKHX  CIOBapAX W
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIM3UpOBaTh
uHGOPMAIUIO PA3TUYHBIX BUIOB U POPM MPEICTABICHUS, KPUTHIECKH OLICHUBATH €€
JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMynupoBaTh 3ampoCchl U NPUMEHATH Pa3jIUYHblE METOABI IPHU IOUCKE U
orOope Ouonornyeckod HHPOpMAIMH, HEOOXOIMMOW I BBITOJHEHUS Y4eOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HCIOJIB30BAHHUS  WHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHM, COBEPILIEHCTBOBATh KYJIbTYPY AKTUBHOIO HCIOJIb30BAaHUS Pa3IUYHBIX
MOUCKOBBIX CHUCTEM;

CaMOCTOSITETFHO ~ BbIOMpaTh  ONTHMANbHYIO  (OopMy  TpeICTaBICHUSA
ounonornyeckor nHpopmanuu (cxemsbl, rpaduKu, IUarpaMmbl, TaOIUIIbI, PUCYHKH H

Ipyroe);



UCIIOJIb30BaTh HAYYHBIM SI3BIK B KAdyeCTBE CpEACTBA TMpU padoTre ¢
Ouonorndyeckor  wHPOpMANHMEH: TPUMEHITh XUMHYECKHe, (Qunueckue u
MaTeMaTUYeCKUE 3HAKW U CHUMBOJIBI, (GOpMyIbl, abOpeBHaTypy, HOMEHKIATYpY,
MCIIOJIB30BaTh ¥ MPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIUYCCKHE CPEJICTBA HATIISTHOCTH;

BIIAJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI HH(OpMAIuU, HHOOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OByaieHUe YHHBEPCAJIbLHBIMH KOMMYHUKATUBHBIMU J1€CTBUSIMH:

1) obmeHue:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCEX cepax >KU3HU, aKTUBHO Y4aCTBOBATH B
UaJIore WIM JUCKYCCHMH IO CYIIECTBY OOCYyKIaeMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBAaTh CYKJICHHUS OTHOCHUTEIBHO BBITIOJHCHUS TIpeIaracMou
3aJlayd, YYUTHIBATh HHTEPEChl W COTVIACOBAHHOCTH TMO3MIIMI APYrUX YYaCTHUKOB
JIMaJI0ra Ui JUCKYCCHH);

pacmo3HaBaTh HEBEepOaJbHBIC CpEACTBa OOIICHWSA, TIOHMMATh 3HAYCHHE
COIMAJILHBIX 3HAKOB, MPEMOCHIIOK BOSHUKHOBEHHSI KOH(MIUKTHBIX CUTYAIlUH, YMETh
CMSITYaTh KOH(DJIUKTHI U BECTU MTEPETOBOPHI;

BIIAJICTh PA3JIMYHBIMU CIOCOOaMHM OOIICHUS W B3aUMOJICHCTBUS, MOHUMATh
HaMEPEHUS JPYTHUX JIFOJCH, POSBIATh YBAKUTEIHLHOES OTHOIICHHE K COOCCETHHUKY H
B KOPPEKTHOU (popme hopMyTUpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHHS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1esITeIbHOCTD:

MOHUMAaTh M HCIOJNb30BaTh MPEUMYIIECTBA KOMAHIHOM U WHAWBUIYAJIbHON
paboThl MPHU pelIeHUH OMOJOTHYECKON MPOoOJIeMbl, 00OCHOBBIBATh HEOOXOJIMMOCTh
MIPUMEHEHUS TPYIIOBBIX (hOPM B3aMMOJICHCTBUS MIPHU PEIICHUN YIeOHOH 3a1a4M;

BBHIOMpPATh TEMAaTUKy M METOABl COBMECTHBIX JEUCTBHH C Yy4ETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEH Ka)K0ro YjeHa KOJIJIEKTUBA,;

NpUHUMATh  IIEIM  COBMECTHOM  JCSTEIbHOCTH,  OpPraHW30BbIBATH U
KOOPAWHUPOBATh JIEUCTBHUS IO €€ JOCTHKEHUIO: COCTaBJIATHh IUIAH JACHUCTBUU,
pacnpeneisaTh poid ¢ YYETOM MHEHUH YYaCTHHKOB, OOCYXIAaTh pPE3ybTaThl
COBMECTHOM padoThI;

OLICHMBATh KaY€CTBO CBOETO BKJIAJa M KaXKJOr0 YJYaCTHUKA KOMAaHJIbI B OOIIUN
pE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE TPOCKTHI, OIICHWBATh WIS C TIO3WIMA HOBH3HBI,
OPUTUHAIBHOCTHU, MTPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh MO3UTHBHOE CTPATErMUECKOE TOBEACHUE B  Pa3IMYHBIX
CUTYaIHSX, TIPOSIBIIATh TBOPUYECTBO M BOOOpaKEHNE, OBITh HHUITMATUBHBIM.

OBj1ajleHHe YHHMBEPCAJIbLHBIMH PEryJIsiITUBHBIMH 1€HCTBUSIMU:

1) camoopranu3anusi:



UCIIOJIb30BaTh OMOJIOrMYECKUE 3HAHMS JJIs BBISIBICHUS MPOOJIEM U UX pelICHUs
B KU3HEHHBIX U YUEOHBIX CUTYAIHSIX;

BBIOMpAaTh HAa OCHOBE OWOJOTMYECKHX 3HAHWI IIeJIeBble U CMBICIOBbBIE
YCTAaHOBKM B CBOMX JEHCTBHUSX M IOCTYIIKax IO OTHOUIEHUIO K JKMBOU INPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh ITO3HABATEIBHYIO JEATEIBHOCTD, BBISBIISITH
mpoOJieMbl, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a/laud B 00pa30BaTEIbHOM
NEATEIbHOCTU U JKU3HEHHBIX CUTyalUsIX;

CaMOCTOSITEJILHO COCTABJIATH IJIaH PEHICHUs MPOOIEeMbl C YYETOM HMMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANIOUTCHUH;

JaBaTh OLICHKY HOBBIM CUTYyalUsIM;

paciupsTh paMK1 y4eOHOI0 IpeaMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHU;

JeNlaTh OCO3HAHHBIA BBHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO IIUPOKOM IPYAUIIUU B Pa3HBIX
o0nacTax 3HAHUM, MOCTOAHHO TMOBBIIIATH CBOM OOPAa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEISIM;

BJIQJIETh HABBIKAMU IIO3HABATEIbHON pedieKcH KaKk OCO3HAHMUS COBEPIIAEMBIX
NEUCTBUMI W  MBICIUTENBHBIX IPOLIECCOB, HX pPE3YJbTAaTOB M  OCHOBAaHMWIA,
UCIOJb30BaTh NPUEMBI pediieKCMM [UIsl OLEHKM CHUTYyallud, BbIOOpa BEPHOIO
peuieHus;

YMETh OLIEHMBaTh PUCKHM M CBOEBPEMEHHO IPUHHUMATh PEUICHUS [0 MX
CHUKEHUIO;

IIPUHUMAaTh MOTUBBI M AapryMEHTBl JPYruX IpU aHajIu3€ pe3yJIbTaToB
NEATEIbHOCTH;

3) npunsiTHe ceds U APyTrUX:

MpPUHUMATH ce0sl, MTOHUMAas CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMAaTh MOTUBBI W AapryMEHTBl JpPYruX IpU aHajJu3€ pe3yJIbTaToB
NEATENbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKHU;

pa3BUBaATh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIUU APYTOro YEIOBEKa.

INPEJMETHBIE PE3YJIBTATBI



IIpenmerHbie pe3ynbTaThl ocBoeHHs mporpamMmbl COO mo Ouosoruud Ha
0a30BOM ypOBHE BKJIIOYAIOT cremududeckue A ydeOHoro npeamera «buomorns»
Hay4YHbIC 3HAHUS, YMEHUSI U CIOCOOBI JCUCTBUI MO OCBOCHUIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUIBI JIEATEIBHOCTH MO IMOJYyYCHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CHUTYallUsIX, & TaKKe€ B PealbHBIX
KU3HEHHBIX CHUTYalUsiX, CBA3AHHBIX C Ouosiorueil. B mporpamme mnpenMeTrHbie
pe3yabTaThl MPEACTABICHBI MO TOaM 00yUYEHUS.

[IpenMerHbie pe3ynbTaThl OCBOEHUS ydeOHoro mnpeamera «buomorus» ¢ 10
KJlacce NOMKHBI OTPaXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHWK O MECTE€ W POJU OWOJIOTMH B CHUCTEME HAyYHOTO
3HaHUSl €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAY4YHOU
KapTUHBI MHUpPa ¥ HAYYHOT'O MHUPOBO33PEHUS, O BKJIAJE POCCHMCKUX U 3apyOeKHBIX
y4E€HBIX-OMOJIOTOB B Pa3BUTHE OUOIOTHH, GYHKIIMOHATHHOW IPAMOTHOCTH YelIOBEKa
JUTSL PEILICHUS] )KU3HEHHBIX 3a/1ad;

YMEHHUE pPaCKpbhIBaTh COJIEp)KaHUE OHOJOTMYECKUX TEPMUHOB M TOHSITHI:
KU3Hb, KJIETKa, OPraHu3M, MeTa0boIn3M (0OMEH BEIECTB U IPEBpaIlleHue YHEPrun),
romeoctaz  (caMoperyisiius), ypOBHEBas  OpPraHu3alusi  KUBBIX  CHUCTEM,
CaMOBOCIIpOM3BeieHNE (PENPOAYKIIUSI), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHUE;

yMEHHE Hu3lararb OWoJOrdueckue Teopuu (KIeTo4YHas, XpPOMOCOMHas,
MYTAaIMOHHAS, [ICHTPaJIbHAS JOTMa MOJIEKYIIsIpHON Ononorun), 3akousl (I'. Menaens,
T. Moprana, H. WM. BaBunoBa) u ydeHus (O LIEHTpax MHOrooopasus u
MIPOUCXOXKICHUS KYIbTYypHBIX pacTeHuid H. V. BaBwiiosa), onpeaensaTs rpaHUIlbl UX
MIPUMEHHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BJIQJIETh METOJaMU HAy4YHOrO MO3HAHUS B OWMOJOTMU: HAOJIOJEHUE U
OMHMCAHUE >XHUBBIX CHUCTEM, MPOIECCOB M SBJICHUM, OpraHu3alus U MPOBEICHUE
OMOJIOTMYECKOI0 IKCIIEPUMEHTA, BBIJIBUKEHUE THUIIOTE3bI, BBISIBJICHUE 3aBUCHMOCTHU
MEXIY WCCIEAyeMbIMU BEIMYUHAMH, OOBSICHEHUE TONYYCHHBIX PE3YJIbTATOB,
WCIIOIb30BaHHBIX HAYYHBIX MOHSATUN, TEOPUM U 3aKOHOB, YMEHHUE JICNIaTh BHIBOJIBI HA
OCHOBAHUU MOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIJICTATh CYNIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
DYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTHU
MpoIlecCcoB: OOMEHa BEIIECTB W MPEBpAIlCHUs SHEPTHH B KJeTKe, (OTOCHUHTE3a,
MJJACTUYECKOT0 W DHEPreTMYecKoro oOMeHa, XEMOCHHTE3a, MMHTO3a, Meio3a,
OIUIOOTBOPEHUS,  PA3MHOXKEHUS, HHAWBUIYAIHPHOTO  pPa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATh TONYYEHHBIE 3HAHUA I OOBSICHEHUS OMOJOTHUECKHUX
MPOIIECCOB U SIBJICHUM, U1 TPUHATHSA MPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM
KU3HM C IIeIbI0 oOecrieueHuss Oe30MacHOCTH CBOETO 370pOBbS M 370POBbSI



OKpY’KaoIKX JIt0JIeH, COOJIIO/IEHUsI HOPM TPaMOTHOTO MOBEJEHUS B OKpY’Karolen
OPUPOJTHOM cpele, MOHMMAaHHWE HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHXKCHUN
COBpEMEHHOMI ounonoruu u OMOTEXHOIOT Ui TUTST paIoHaIbHOTO
MIPUPOJIOTIOIH30BAHUS;

YMEHHE peliaTh AJIeMEHTapHbIE TeHETUUYECKHE 3a/1a4i Ha MOHO- U TUTHOPHUIHOE
CKpeIllMBaHUE, CIEIUIEHHOE HACIeAOBaHUE, COCTABISATh CXEMbl MOHOTHOPHIHOTO
CKpeIMBaHus JI MpeICKa3aHms HacIeI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBITIOJNIHATH J1abOpaTOpHble W MpakTHYeCKue padoThl, COOJ0/IATh
npaBuiIa mpu padbote ¢ yueOHbIM U 1a00paTOpHBIM 000PYI0BAHHUEM;

YyMEHHE KPUTHUECKH OILICHWBAaThb U  HHTEPIPETHPOBATh HMHOOPMAILUIO
OMOJIOTMYECKOTO  CO/ACpKAHMS, BKIIOYAIONIYI0O TICEBJOHAYYHBIC 3HAHUS W3
pPa3NUYHBIX HCTOYHUKOB (CPEICTBA MAacCOBOW HMH(OpPMAIUU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEJOBAHUM B OHOJIOIHH,
MEIHUIINHE, OMOTEXHOIOTHH;

yYMEHHUE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHUs, 00001as
OMOJI0rnYecKyIo HHPOPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HUCIIOIH30BATh
MOHSATUWHBIN ammapaT OMOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoimnuecTBo yacos DJIeKTPOHHbBIE
Ne | HammenoBanue
(uudposbie)
n/ | pa3iejioB M TeM Kontponsn | IlpakTnyeck
Bcero o0pa3oBaTe/ibHbIE
I | mporpamMmbl ble padoThI ue padoTbl
pecypchbl
but6mmoreka [IOK
buonorus- kak Hayka 2 0.5 https://m.edsoo.ru/7f41c29
2
bu6aunoreka LIOK
JKuBble cuCTeMBI U UX
1 https://m.edsoo.ru/7f41c29
OpraHu3aIus 5
XUMUYECKUN COCTaB U bubmorexa HOK
8 1 https://m.edsoo.ru/7f41c29
CTPOEHHUE KIIETKH >



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

Kn3zaenesaTreIbHOCTD buGnuorexa [JOK
4 A 6 https://m.edsoo.ru/7f41c29
KIIETKH 5
PasmHoxenue u bu6anoreka LIOK
5 WHINBUIYATBHOE 5 1 https://m.edsoo.ru/7f41c29
pa3BUTHE OPraHU3MOB 2
HacnenctBeHHOCTh 1 bubmuoreka [JOK
6 U3MEHYMBOCTh 8 15 https://m.edsoo.ru/7f41c29
OpPra’Hu3MoOB 2
Ceneknus opraHu3MoB Bubmiorexa ITOK
7 Hwt op ) 3 https://m.eds00.ru/7f41¢c29
OCHOBEI OHMOTEXHOJIOTHH >
bubnunorexa LIOK
8 PesepBHOe Bpems 1 https://m.edsoo.ru/7f41c29
2
OBIIEE KOJIMYECTBO 34 4

YACOB 110 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acos DJIeKTPOHHbIE
Ne aTa OBELI€
Tema ypoxa Konrpoar | Ilpakruu | Jar uuppoBbI
n/n Bcero | ubie ecCKue U3yYCHUSA 06pa3OBaTe.}1bH
padoThI padoThI ble pecypchl
bu6mmoreka LIOK
https://m.edso0.ru/8
1 buonorus B cucreme Hayk 1 636122
https://m.edso0.ru/8
63e632a
MeToabI MO3HAHUS )KUBOU
npuponsl. IIpakTudeckas
§6§Ta Ne 1 P but6mmoreka [JOK
2 pI/I ) 1 0.5 https://m.eds00.ru/8
«Hcrionb30BaHNe pa3IHUHbIX 6366122
METOIOB MPHU U3YUCHUHN
OMOJIOTNYECKNX 0OOBEKTOBY
Brnonornyeckme cucTeMBl Bubmrorexa [IOK
3 ’ 1 https://m.edso0.ru/8
MIPOIIECCHI U UX U3YUYCHHE 6366564
. bu6nmorexa [IOK
XUMHYECKHH COCTaB KIIETKH.
4 Bona i MIHEDATLHLL - 1 https://m.edso0.ru/8
on °p ©co 63e674¢
bubmuorexa [IOK
benku. CoctaB u ctpoeHue
5 5 1 https://m.edso00.ru/8
CIIKOB 63e6b72
depMeHThl —
OMOJIOTNYECKUE
KaTaJIu3aTOpPHI. B 10K
HOInoTEKA
JIaGoparopnast padora Ne 1
6 - patop p . 1 0.5 https://m.edso00.ru/8
«M3ydeHne KaTaTuTHIECKOM 63e6h72
aKTUBHOCTH (pepMEHTOB (Ha
IpUMeEpe aMuIa3bl UIn
KaTaJia3bl)»
bu6nunorexa LIOK
7 Vraesonasl. JIunuael 1 https://m.edso00.ru/8
63e6870
bu6mmoreka [IOK
HyxiienHoOBbIE KHCTOTHI.
8 AT® 1 https://m.edsoo.ru/8
63e6d5c
9 Hcropus u METOABI U3yUEHHUS 1 bubnnorexa [IOK

kieTkd. Knerounas TEOpU

https://m.edsoo.ru/8
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https://m.edsoo.ru/863e6e88

63e6e88

KieTka kak nenocTHas

10
JKHBasi CHCTEMa
CrtpoeHnue 3ykapuoTH4eCKOn
kneTku. JlabopaTopHas
pabota Ne 2 «3yuyeHue Bu6mmorexa [IOK
CTPOEHUS KJIETOK PACTCHHIA, https://m.edso0.ru/8
11 | XHMBOTHBIX, TPHOOB U 0.5 63e6ff0
OaKTepHii Mo MUKPOCKOIIOM https://m.edso0.ru/8
Ha FOTOBBIX 63e716¢
MHUKpOIIpenaparax u ux
OTIMCAHHEC
OOMeH BelIeCTB WIH bubmorexa IOK
12 MeTaBOIMIAM https://m.edso0.ru/8
63e766¢
bu6nuorexa [IOK
13 | ®otocunHTe3. XeMOCHHTE3 https://m.edso0.ru/8
63e7c98
bubmnoreka [OK
14 | Duepretuyeckuii oOMeH https://m.edsoo0.ru/8
63e7aae
JKM3HEHHBIN IIUKIT KICTKH.
Henenue kimeTku. MuTos.
JlaGoparopuast padota Ne 3 bubnmorexa [JOK
15 | «HaOmronenune MuTO3a B 0.5 https://m.edso0.ru/8
KJIETKaX KOHYHMKa KOpeIlIKa 63e7dc4
JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
Bbuocunres Oenka. Peakmus Bubmaorexa [JOK
16 MATPHYHOTO CHATE3 https://m.edsoo.ru/8
63e796e
Tpancnsiius — OGUOCUHTE3 Brbmrotexa HOK
17 Senka https://m.edso0.ru/8
63e796e
bubmuoreka [OK
Hexknerounsie popmbl )xU3HU
18 | BHDYCHI https://m.edso0.ru/8
63e7540
bu6nuorexa [IOK
DOPMBI PA3MHONKCHES https://m.edso0.ru/8
19 OpPraHU3MOB 63e8106
https://m.eds00.ru/8
63e831e
20 | Metio3 bu6nunorexa LIOK
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https://m.edsoo.ru/8
63e7f4a

OObpa3oBaHue U pa3BUTHE
MTOJIOBBIX KJIETOK.

Omo10TBOpEHHE. bubnmnoreka [JOK
21 | JlaGopatopHnas pabora Ne 4 0.5 https://m.edsoo0.ru/8
«M3yuenue ctpoeHus 63e81b6
ITOJIOBBIX KJICTOK HAa TOTOBBIX
MHUKpOIIpenapaTax»
NunuBunyanpHOE pa3BUTHE bubnuorexa [JOK
22 S — https://m.edso0.ru/8
63e8436
['eneTnka — Hayka o bubmuorexa [IOK
23 | HaCIEACTBEHHOCTH U https://m.edso0.ru/8
H3MEHYMBOCTH 63e86f2
3aKOHOMEPHOCTH
HacJeA0BaHUs TPU3HAKOB. bubmmorexa [OK
24 MoHoruGpioe https://m.edso0.ru/8
63e8878
CKpEIIMBaHNE
Z[I/IFI/IﬁpI/IIIHOC CKpeCIIBaHHUE. Bubnuoreka I_IOK
25 | 3aKOH HE3aBHCHUMOI0 https://m.edso00.ru/8
HACJIeIOBAHUS MPU3HAKOB 63e89a4
CuensieHHOE HaclieIoBaHUE
npu3HakoB. JlabopaTopHas
pabota Ne 5 «M3yueHue
bubnunorexa LIOK
26 izsgg:;gmla 0.5 https://m.edso0.ru/8
PUIHOTO U 6368¢60
JTUTHOPHUTHOTO CKPEITUBAHUS
y Ip0o30(UIbl HA TOTOBBIX
MHUKpOIIpenapaTax»
I'enernka moma. bu6mmoreka [IOK
27 | HacnenoBaHHe MTPU3HAKOB, https://m.edso0.ru/8
CLCIJICHHEIX C II0JIOM 63e8c60
M3MeHYHBOCTb.
Henacnencrsennas
W3MEHYHUBOCTD.
Jlaboparopnas pabota Ne 6. bubnmnoreka [JOK
28 | Uzyuenue 0.5 https://m.edso0.ru/8
MoAU(GUKAITMOHHON 63e8efe

WU3MEHYUBOCTH, IIOCTPOCHUE
BAPUALIMOHHOTO psiia U
BAPUALIMOHHOMN KPUBOI»
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HacnencrBennas
WU3MEHYHUBOCTb.
JlabopaTtopnast pabota No 7.

bubnuorexa LIOK

29 «Amans myramuii y 1 0.5 https://m.edso0.ru/8
63e8efe
Ipo30( Uil Ha TOTOBBIX
MUKpOTIpenapaTax»
bubmmoreka [JOK
30 | I'eneTwka 4emoBeka 1 https://m.edso0.ru/8
63e8d78
PesepBHbIi ypOK.
31 O00011IeHIE TT0 TEME 1
«HacmenctBeHHOCTE U
W3MEHUYUBOCTH OPTraHU3MOBY
Cenexnuus KaK HayKa U bubmorexa HOK
32 nponece 1 https://m.edso0.ru/8
63e9214
MeTobl U JOCTHUKEHHUS bubmuorexa [JOK
33 | ceneknmu pacTCHUN U 1 https://m.edso0.ru/8
YKUBOTHBIX 63e9214
brorexHosorus kak orpacib bubmorexa LIOK
34 e — 1 https://m.edsoo.ru/8
63e9336
OBIIEE KOJIMYECTBO 34 4

YACOB I10 ITPOIT'PAMME
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