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MNOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMMmbl MO OWOJIOTUHM TEOPETHUECKYIO OCHOBY IS
ompezeNieHus] MOAXOA0B K (OPMHUPOBAHUIO COJIEpKaHUs Y4eOHOTO MpeaMera
«buosorusi»  coctaBuiIM: KoHUentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJIeH, COJAEp)KaHUA, pPE3yJIbTaTOB OOyuYeHUs H
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBHIMTYCKHUKOB, MOJIOKECHHS 00 OOIIHMX HESIX U
NPUHIIATIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETrO
obmiero oOpa3oBanus B Poccuiickoit ®Denepanyu, a TakKe TMOJOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4eHUH B MO3HAHUU JKUBOW MPUPOABI U 00eCTIeYeHUN
CYILIECTBOBAHMs 4YeJIOBeUeCKOro oodiiectBa. COrjacHO Ha3BaHHBIM IMOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEI 10 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouoyioruy [aéT MpEACTaBICHHWE O Meiax, 00 oOmei
cTparteruu OOy4YeHUs, BOCHUTAHMS M Pa3BUTUS OOYyYalOIIMXCS CpEACTBAMU
yueOHoro mnpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeneicHue TO0 pasfenaM ¢ TEeMaMm,
PEKOMEHIYEMYIO TIOCIEA0BATEILHOCTh U3YUCHHUS yUeOHOTro MaTepuaia ¢ yu4€Tom
MEXKMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTHMKH 00pa30BaTEIHHOTO
mpoiiecca, BO3PAaCTHBIX OCOOCHHOCTEN 00yJarOIIIXCS.

B mporpamme mno Ouonoruu TakKe YYUTBHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM W TPEAMETHBIM pe3yibTaTaM
oOydeHnss B (OPMUPOBAHMM OCHOBHBIX BHAOB  Y4eOHO-TIO3HABATEIHHON
JeSTEIIbHOCTH/Y4eOHBIX JIEHCTBUN 0O0ydYalomUXCsl 1O OCBOCHHIO COJEP KaHUSA
OMOJIOrHYeCcKOro 00pa3oBaHMUsL.

B mporpamme mo 6monornu B10 kmacce, (6a30BbI ypOBEHB) peaan30BaH
NPUHIIAI TPEEMCTBEHHOCTH B HW3YYCHHMH Owuonormw, Onaromaps uemMy B HeEH
NPOCMATPUBACTCS HAMpPaBICHHOCTh HAa pPa3BUTHE 3HAHUH, CBSA3aHHBIX C
dbopMUpPOBaHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHS,  ILEHHOCTHBIX
OpHUEHTAINH JTUYHOCTH, SKOJOTUUECKOTO MBILUICHUS, PEJCTABICHUN O 3J0POBOM
oOpa3e XHM3HU M OEpPEeKHBIM OTHOIIEHHWEM K OKpY’XKalolleil MpUpOTHON cpere.
[TosTomMy Hapsay ¢ M3y4eHHEM OOIICOMOIOTUYECKUX TEOPHH, a TakKe 3HAHHHA O
CTPOCHHUH KUBBIX CHCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOILECCOB B MporpamMme Mo OHOJOTHH yIEJIeHO BHUMaHHE HCIOJb30BaHUIO
MOJIYYCHHBIX 3HAHUUW B MTOBCEIHEBHOMN >KU3HU JIJISl PEIICHUS MPUKIIATHBIX 33724, B
TOM dYHCJe: TMPOPUIAKTUKHA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJbTUPOBAHUSA, 000CHOBaHUS IKOJIOTUYECKU
[[eJIecCO00pa3HOro0 TOBEACHUS B OKpPYXKAlOMIeW MPHUPOIHON cpeae, aHaM3a
BJIMSIHUSL XO3SMCTBEHHOW JAESTEIbHOCTH 4YeJIOBEKAa Ha COCTOSHUE MPUPOIHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHUE BHUMAHMS K MPUKIIATHON HAIPABICHHOCTH
yueOHoro mnpeamera «buosiorus» mpoauKTOBaHO HEOOXOJAMMOCTBIO 0OECIeYeHUs



YCIOBUH ISl PEIIeHUs] OJJHOM U3 aKTyaJbHBIX 3a/1a4 MIKOJIBHOTO OHOJIOTHYECKOro
oOpa3oBaHMs, KoTopas mpennosaraer (opMHpOBaHHE y  OOy4arommxcs
CIIOCOOHOCTH aIaliTUPOBAThCA K M3MEHEHHMSIM JWHAMUYHO DPa3BUBAIOIIETOCS
COBPEMEHHOTO MHpa.

buonoruss Ha ypoBHE cpemHero oOmero o0pa3oBaHUS 3aHUMAET BaKHOE
mecto. OHa oOecreunBaeT (OpMUPOBAHUE y OOYy4alOUIMXCA MPEACTaBICHUN O
HAYyYHOW KapTHUHE MHpa, paciiupsieT U 00O0OIIaeT 3HaHUS O KMBOW Hpupoje, eé
OTIUYHUTEIBHBIX TpPHU3HAKaX — YPOBHEBOW OpTaHWU3AllMd M JBOJIONWH, CO3HAET
YCIOBUSL  JUIS:  TIO3HAHUS  3aKOHOB  JKMBOM  MpUpOAbl, (GOPMHUPOBAHUSA
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pOBOr0 M 0Oe3omacHOro obOpasa
KHU3HHU, SKOJOTMUECKOr0 MBIIUICHHUS, IIEHHOCTHOT'O OTHOIIEHUS K KUBOU MPHUPO/E
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJOTUSI UMEET TAKXKE VISl PEeIICHHs] BOCTIUTATEBHBIX U
pa3BHBAIOMIMX  3a/Jad  CpelHero  o0mero oOpa3oBaHWs, COLUATH3AIUH
oOyuaromuxcs. M3yuenune 6uonorun obecreynBacT yCaoBHs A (OPMUPOBAHUS
VUHTEIJUICKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET HMHTErpallid OMOJOTMYECKHUX 3HAHUM C
MPEICTAaBICHUSIMHA U3 JAPYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHUU
u reorpaduu. Ha3BaHHBIE TOJOKEHUS O MpEIHA3HAYCHUHM Y4eOHOTO MpeaMeTa
«buonorus» cocraBUJIM OCHOBY JUIS ONPEIEICHUS MOJAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €T0 COJAEpXKaHUsS, MPEACTABIEHHOTO B Mporpamme IO
OHOJIOTHUH.

OT160p conepxanusi yueOHOoro mpeamera «buomorus» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C TO3UIUN KyJIbTypOCOOOPa3HOrO IOAXO0/Aa, B COOTBETCTBHH C
KOTOpPBIM OOYyYaroluecs: TOJDKHbI OCBOMTH 3HAHHMSI W YMEHUS, 3HAUUMBbIEC Jif
dbopmupoBaHus OOIIEH KyJIbTYphl, OMNPENCTSIONMNE aJCKBATHOE IOBEICHUE
YyeJoBeKa B OKpY’Karolled MPUPOJHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTUUecKou aestenbHOCTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKAHMS, KOTOPbIE CIy>KaT OCHOBOM sl (POPMUPOBAHUS
NpPEJCTaBICHU O COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHE MHUpA U
HEHHOCTHBIX  OPUEHTAIUSX  JIMYHOCTH, CIIOCOOCTBYIOIIMX  TIyMaHHU3alHUU
OMOJOTMYECKOro 00pa3oBaHUsI.

CTpykTypupoBaHHE COJEp)KaHUS ydeOHOro Marepuaja B Tporpamme TIo
OMOJIOTMHM OCYILIECTBICHO € YYETOM NPUOPUTETHOTO 3HAYCHMS 3HAHUM 00
OTJIMYUTETIbHBIX OCOOEHHOCTAX >KMBOM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
ABOJIIONINU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro mpeameTa «bromorusy»
BBIJICTICHBI CIICAYIOIINE COJIepKaTeNbHbIe TUHUH: «bronorus kak Hayka. MeTos
Hay4yHOTO To3HaHU», «KieTka kak Ouomormueckas cucrema», «OpraHu3M Kak



Oouonoruueckas cucrema», «CucTeMa M MHOT00Opa3ne OpPraHUuYecKOTO MUpPay,
«DBOJIOLUSA KUBOU MPUPOABD, « DIKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTI.

Llenp u3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBJlaicHue  OOyYaroUIMMHUCA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pPa3HOrO paHra U MNpuoOpeTeHrue YyMEHUH
UCIIOJIb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JIEHCTBUH B OTHOUIEHHMH OOBEKTOB
KUBOU MPUPOABI U PEIICHUS] PAa3IMYHbIX KU3HEHHBIX MPOOIIEM.

JocTikenue uenu uzydeHus ydeOHoro npeamera «buosorus» Ha 0a30BoM
YpOBHE 00€CIIeUNBAETCS PEIICHUEM CIEAYIOIIMX 3a/1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUNW O OMOJOTUYECKUX TEOPHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUiIaX, CIyXKalluX OCHOBOM
s (popMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOH KapTUHE MHUpA, O
METO/IaX HAYYHOIO MO3HAHMS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KUBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3ALMH, BBIAAIONIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIJIEIOBaHMIX B OMOJIOTUY;

dopMupoBaHre y OOYYaIOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MpoliecCce aHalInW3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, WJEH U TOJAXOJOB K M3YyYEHUIO JKUBBIX CUCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTaHOBJIEHHME Yy oOOywaroumxcs oOmeil KyapTyphl, (YHKIHOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHITh U OLIEHUBATH SIBJICHUS OKPY)KAIOIIETO
MUpa JKMBOM MPUPOJbI HA OCHOBAaHUU 3HAHUW W OMbBITA, IOJYYECHHBIX MpPU
U3y4eHUU OMOJIOTUY;

dbopmupoBaHue Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTHYECKUX 3HAHUM B MPaKTUYECKOW JAEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIIOBEKOM >KHUBOM
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEH, COOJIIOIEHUS STUYECKUX
HOPM IIpU MIPOBECHUHN OMOJIOTMYECKUX HCCIIET0BaHU;

OCO3HAaHHE IIEHHOCTH OMOJOTHMYECKUX 3HAHUN MJs TOBBIIICHHUS YPOBHSA
HKOJIOTUYECKOM KYIBTYpPHI, A1 (POPMUPOBAHHS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEIHEBHOM KU3HU JIJIS
OILICHKH TOCJIEACTBUI CBOEH JEsATENHHOCTU 10 OTHOILICHUIO K OKpY Karolleil cpene,
COOCTBEHHOMY 3[I0pPOBbIO, OOOCHOBaHHME U COOJIOJEHHE Mep MNPO(OUIAKTUKU
3a00JIeBaHU.

B cucreme cpeanero obmiero o6pazoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBIISIETCSI O0s3aTENIbHbIM yUe€OHBIM MPEIMETOM, BXOISAIIUM B
COCTaB MpeaIMeTHOM 00nacTu «EcTecTBeHHO-HAyUYHbIE TIPEIMEThI.



Jlst m3ydenust Onosnoruy Ha 6a30BOM YPOBHE CpeIHEro 00Iero oOpa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kinacce — 68 yaca (2 yac B HEACIMIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBA3b OHOJIOTMH C OOIIECTBEHHBIMH, TEXHUYECKHUMH H
JIPYTUMHU €CTECTBEHHBIMU HayKaMu, (pusocodueit, 3TUKOM, 3CTETUKOW U IMPaBOM.
Ponb Guonorun B (hOpMUPOBAHHM COBPEMEHHOW HAy4YHOU KapTHUHBI Mupa. Cucrema
OMOJIOTHYECKUX HaYK.

Mertoapl TMO3HAHWS KUBOW TPUPOALI (HAOTIOJEHUE, HKCICPUMEHT, OIMCAHUE,
u3MepeHue, Kiaccudukaiys, MoJeIUpOBaHNEe, CTATUCTHYECKAst 00pabOTKa JaHHBIX ).
JdemoHncTpanuu:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.
Tabmuibl 1 cxeMbl: «MeTOo bl TO3HAHUS JKUBOU IPUPOIBI.

JlabopaTopHble U npakTHYecKHe PadoThI:

[Tpaktuueckas padora Ne 1. «Mcnonb30BaHue pa3IMYHBIX METOAOB MPU M3YYECHHUU
OMOJOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHU3aLMS.

JKusble cuctembl (OMOCUCTEMBI) KaK TpeaMeT u3ydeHus onosorun. OTINYue KUBBIX
CHUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CpoiicTBa OWocHCTeM M HMX pa3HoOOpa3ue. YPOBHU OpraHu3aluud OHOCHCTEM:
MOJIEKYJIAPHBIN, KJIETOYHbIM, TKAHEBBINA, OPTAaHU3MEHHBIN, MOIYJIALMOHHO-BUI0BOM,
KOCHCTEMHBIH (OMOTeO1IeHOTHUECKUI), ONOCEPHBIIA.

JdemoHncTpanun:

Tabnuubl U cxembl: « OCHOBHBIE MPU3HAKU KU3HW», «YPOBHU OPraHU3ALMH KUBOU
PUPOJIBD».

Oo6opynoBanue: Mmojaenb MoJiekyisl JJHK.

Tema 3. XumMu4ecKnid COCTAB M CTPOCHHE KJIETKH.

XUMHYECKUM  COCTaB  KJIETKM. XHMHUYECKHE DJIEMEHTBL:  MaKpOXJIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/la 1 MUHEpanbHBIE BEIIECTBA.

OyHKIMY BOAbl 1 MUHEPAJIbHBIX BEIIECTB B KiETKE. [logaep:;kaHne 0CMOTUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHne OenKOB. AMHHOKHCIOTHI — MOHOMEpHI OEIKOB.
He3aMeHnMBbIE M 3aMEHHMbIE aMHUHOKHCIOTBI. AMHWHOKHCIIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl ~ O€lIKOBOW  MoJieKydbl (IEepBUYHAs, BTOPUYHAs, TpPETUYHAS W
YeTBEPTUUHAS CTPYKTypa). XMMUYECKHUE CBOMCTBA OeKoB. buonornyeckue GyHKIMu
OEJIKOB.

depmeHThl — Ononorndeckue katamu3atopbl. CTpoeHue pepMeHTa: akTUBHBIN IIEHTD,
cyoctparHas cnenuduanocts. Kodpepmentsl. Butamunpl. Otinuus GpepMeHTOB OT
HEOPTaHUYECKUX KaTaJIN3aTOPOB.



VYrneBoasl: MoHOcaxapuibl (TNIOKO3a, pub0o3a U Ae30KCMprb03a), aucaxapujbl
(caxapo3a, JlakTo3a) MW ToOJHMcaxapulbl (Kpaxmajia, TJUKOTeH, UEeJUII0JI03a).
buonornueckue GyHKINU YTII€BOJOB.

Jlununpr: Tpurauuepuasl, dhochoaunuabl, crepouasl. I'uapodunbHo-ruapodoOHbIe
cBoicTBa. buonornueckue ¢yHkuuu aunuaoB. CpaBHEHUE YTIEBOAOB, OEIKOB U
JIUTIUAJIOB KaK UICTOYHUKOB SHEPIUHU.

Hyxneunoseie xucnorer: JJTHK n PHK. Hykneornasl — MOHOMEpPBI HYKIEHMHOBBIX
kuciot. Ctpoenue u pynkuuu JIHK. Ctpoenue u ¢pyukiuu PHK. Bunsr PHK. AT®:
CTpoeHHUE U (QYHKITUH.

[{utonorus — Hayka o kieTke. Knertounas Teopust — mpuMep B3aUMOJICUCTBUA UIEH U
($haKkTOB B HAYYHOM MO3HAHUHU. METO bl U3yUEHUS KICTKH.

Knerka kak menoctHass skuBas cucrema. OOIIMe NPU3HAKU KIETOK: 3aMKHYTas
HapyxHast MemOpaHa, mosekyibl JIHK kak renernueckuii anmapar, CHCTeMa CUHTE3a
Oeika.

Tunsl KIETOK: ’yKapuoTHUYecKas U mpokapuoTHueckas. OCOOEHHOCTH CTPOCHHS
npokapuoTuyecko — kimetkd.  Kierounas — creHka — Oaktepuit.  CTpoeHue
YKapUOTHUECKOH KJIeTKU. OCHOBHBIE OTINYHS PACTUTENIBHOM, )KUBOTHOU U TPUOHOM
KJIETKU.

[IoBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAasi CTEHKa, TJIUKOKAJIUKC, HX
¢ynkun. [lnasmaruyeckas memOpana, e€ cBoictBa U pynkuuu. [utomnazma u eé
opranounbl. OmHomeMOpanHbie opraHounbl kietku: OIIC, ammapar [Nombmxw,
au30coMbl.  [loslyaBTOHOMHBIE OpraHOMABl KIETKU: MUTOXOHJIPUU, IUIACTHUBIL.
[IpoucxoxjaeHne MHUTOXOHIApUN U TuiacTuA. Buael miactua. HememOpanHbIe
OpraHOMJIbI KIIETKU: PUOOCOMBI, KIETOYHBIN LIEHTP, LIEHTPUOJIHU, PECHUYKH, KTYTUKH.
@yHKIMY OPraHOUAOB KIETKH. BKIrOYeHus.

SAnpo — perynstopHblii UeHTp kietku. CTpoeHue sapa: saepHas 000J0YKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCrIOPT BEWIECTB B KIIETKE.

JdemoHncTpanun:

[Toptpetsi: A. Jleenryk, P. I'yk, T. IlIsann, M. IlIneiinen, P. Bupxos, [Ix. Yorcon,
@. Kpuk, M. Yuikunce, P. ®panknun, K. M. bap.

[uarpammel: «PacnipefeneHue XHMHYECKHX DSJIEMEHTOB B HEXHBOM IPUPOAE»,
«PacrnpeneneHre XMUMHUYECKUX IIEMEHTOB B JKMUBOUM IPUPOJIEY.

Tabmuibl u cxembr: «[lepuoanueckas TabiMIa XUMUYECKUX IEMEHTOBY, «CTpoeHwHe
MOJIEKYJIbI BOJbIY, «brocunTtes 6enka», «CTpoeHre MONeKybl Oenka», «CTpoeHue
dbepmentay, «HyxnennoBbie kuciotel. JIHK», «Crtpoenue wmonexynsl ATOy,
«CTpoeHue dyKapuOTHYECKOU KIETKW», «CTpOEHUE KUBOTHOM KIIETKN», «CTpoeHHe
pacTUTENIBHON KJIETKW», «CTpOEHUE NMPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa
KJIETKNY, « YTIEBOABDY, «JIUIHUIBI.



OOopynoBaHue: CBETOBOW  MHKPOCKOI, 0OOpyIdOBaHHME IS  MPOBEICHUs
HAONIOCHUM, W3MEPEHH, OKCIIEPUMEHTOB, MHUKPOMPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas pabotra Ne 1. «M3ydyeHue KaTaquTUYECKONM AKTUBHOCTH (EPMEHTOB
(Ha mpuMepe aMuiia3bl WK KaTaaasbl)y.

JlabopaTtopuas padota Ne 2. «/3ydeHne CTPOCHUS KJIETOK PACTCHHM, KUBOTHBIX H
OaKTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOTMPENapaTax U UX OMHCAHUE.

Tema 4. ’KuznenesiTeJLHOCTL KJIETKH.

OOMeH BemiecTB, WIM MeTaboau3M. AcCCUMWIANUS (TUIACTUYECKUM OOMEH) H
TUCCUMUTISTINSA  (PHEPTeTUYECKUid OOMEH) — JB€ CTOPOHBI €IMHOrO MpoIlecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHsI BEIIECTB W DJHEPTUM B TMOHUMAHHUH
MeTabom3ma.

Tumnbl oOMeHa BemiecTB: aBTOTpOo(dHBIM U rerepoTpodHbii. Pons ¢epmeHTOB B
0OMEHE BEIIECTB M MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunte3. CBeroBass u TemHOBas (a3el (orocwHTe3a. Peakium ¢otocuHTe3a.
O¢ddextuBHOCTh (PoTOCHMHTE3a. 3HadeHUEe (OTOCHHTE3a ISl JKM3HU Ha 3emile.
Bnusnue ycnoBuil cpeapl Ha  QOTOCMHTE3 U CHOCOOBI  TOBBIIIEHUS  €r0
POJYKTUBHOCTHU Y KYJbTYPHBIX PACTCHUM.

XeMocHHTe3. XEeMOCUHTE3Upylolue OakTepun. 3HAYCHUE XEMOCHHTE3a IS JKU3HU
Ha 3emiie.

DHepreTudyeckuii o0oOMeH B KieTke. PacuieruieHne BEUIECTB, BBIACICHUE WU
aKKyMYJIMPOBAHHE HPHEPTUU B KIIETKE. DTallbl SHEPreTHYecKoro oomMena. [nmukonus.
bpoxxenne u ero Buabl. KuciopogHoe OKHUCIEHHE, WIA KJIETOYHOE JIbIXaHHE.
OxucnurensHoe hochopunrpoBanue. IPHEeKTUBHOCTh FHEPTETUIECKOTO 0OMEHA.
Peakuuu matpuunoro cunrtesa. I'enermueckas unopmanus u JAHK. Peanuzanms
reHeTHYecko wuHpopManuu B KieTke. ['eHeTHyeckuit KoJ M €ero CBOMCTBA.
Tpanckpuniust — marpuunbiii cuaTe3 PHK. Tpancasaius — OnocunTes 6enka. ITarbl
tpancnsuuu. Kogupoanue aMuHOKUCIIOT. Posib pubocom B Omocunrese Genka.
Heknerounsie ¢opmbl xu3Hu — Bupychl. Hctopus otkpeitus BupycoB (/. U.
WBanoBckuit). (OCOOCHHOCTH CTPOCHHMS ¥ JKH3HEHHOTO IIMKJIa  BHUPYCOB.
bakrepuodaru. bone3nu pacteHuil, ’KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE BUPYCAMHU.
Bupyc ummyHonedunura uenmoeka (BUY) — Bo3oymurens CIIN[a. O6patHas
TPaHCKPUIIIIUSA, peBepTa3a u uuTerpasa. [Ipodunakrika pacupocTpaHeHUs] BUPYCHBIX
3a00JIeBaHU.

JdemoHncTpanuu:

[Toptpetsl: H. K. Konsuos, /. Y. MBanosckuii, K. A. Tumupsses.

Tabmuubr u  cxembl: «Tunel nuranusy, «Metabomuzm», «MHUTOXOHIPUSY,
«OHepreTnueckuii oOMeny», «Xmopomiact», «DotocunTe3», «Ctpoenune J[HK»,



«Ctpoenne u (QyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTHdecKui Koy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xuszHeHHbI 1ukn Bupyca CIIN/a,
oaktepuodaray, «Pemmmkarus JTHK.

O6opynoBanue: Moxaenu-ammnkauun — «Ynasoenne JHK wu  Tpanckpunius»,
«buocunres 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema S. PasmMHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

Kietounplii UK, WK KU3HEHHBIM MUK KieTku. MaTepdaza nu mutos. Ilporeccsr,
nporekatoue B uHTep(daze. Perumkanus — peakuust marpuyHoro cunreza JJHK.
CtpoeHue XpoMocoM. XPOMOCOMHBIM HaOOp — KapuoTUIll. JIMIUIOWIHBIA W
rariouAHbI  XpOMOCOMHbIE HaOopbl. Xpomatuael. LluTonormdyeckue OCHOBBI
Pa3MHOXKEHUS U UHAUBUAYAIBHOIO Pa3BUTHSI OPTaHU3MOB.

Jenenne kietkun — muto3. Craauu muto3a. IIponeccel, mpoucxoasiye Ha pa3HbIX
CTaJusAX MUTO3a. bHOIOTrHYECKU CMBICT MUTO34.

[Tporpammupyemas rubesb KJIETKU — arnomnTos.

®opmbl  pa3MHOKEHHUSI OpPraHU3MOB: Oecronoe M mojoBoe. Buasl Gecrnosioro
pPa3MHOXKEHUS: JEJIEHHWE HaJABO€, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHKE, BEreTATHBHOE Pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPraHu3MOB, €0 3HAYCHHE JJIS CEJICKIUU.

[TonoBoe pa3zMHOKEHHE, €70 OTIANYHS OT OECIIOJIOTO.

Meiio3. Craauu meiiosa. [Iporecchl, mpoucxosiue Ha ctaausx meio3a. [losenenue
xpomocoM B meno3se. Kpoccunrosep. bruonornyeckuit CMBIC U 3Ha4€HHE MENO03A.
["ameTorenes — mporecc oOpa3oBaHUs MOJIOBBIX KIIETOK Y >KUBOTHBIX. [lojioBbIe
JKeJe3bl: CEMEHHUKHU U SMYHUKU. OOpa3oBaHUE U pa3BUTHUE MOJIOBBIX KJIETOK — raMeT
(ciepmaro3ou, SMIeKIeTKa) — cuepmMaToreHe3 u oporeHes. OCOOEHHOCTU CTPOEHUS
SUIEKIETOK U ciepMaro3onoB. Omiogorsopenue. Ilaprenorenes.

WunuBuayanbHOe pa3BuTre (OHTOTeHE3). DMOPUOHATIBLHOE pa3BUTHE (IMOPHUOTEHES).
Otanbl SMOPUOHANBHOTO PA3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHHE,
racTpyJsiLus, OpraHOTE€HE3. [TocTamOpuoHaIBHOE pa3BUTHE. Tunel
NOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MPAMOE, HENPsIMOe (JIMYMHOYHOE). BriusiHue cpesl
Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHHM, CTaJNU Pa3BUTHSL.

JdemoncTpanuu:

Tabmupt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHME Yy IBETKOBBIX pacTeHun», «BereratuBHOE pa3sMHOXKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuily, «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMb», «Knerounsiii mukny, «Pemmukamus JTHK», «Mutosy,
«Menos», «IIpsamoe n HenpsMoe pa3BUTHEY, «] aMETOTeHe3 y MIIEKOIUTAIOIIUX 1
4yesoBekay, «OCHOBHBIE CTaIUA OHTOTEHE3A.



ObopynoBaHue: MUKPOCKOIIL, MUKpOIpenaparsl «CnepmaTo30uabl
MJICKOITATAIOWIETOY, «SHIEKIIeTKa MIIEKONUTAOEro», «Kapuokunes B kinerkax
KOpEIIKa JIyKa», MAarHuTHAas MOJEJb-alIuIiMKanus «/lesieHue KIeTkn», MOJIEIb
JHK, mozaenp meTada3zHoit XpoOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopnas padota Ne 3. «HaGmrogenne MuTo3a B KJIETKax KOHYMKA KOpeEIIKa
JIyKa Ha TOTOBBIX MUKPOMIPENapaTaxy.

JlaGoparopHas pabora Ne 4. «M3yueHne CTpOEHHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsieAcCTBEHHOCTh 1 K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetnku. Micropus pa3sBuTus reHeTUKU. Ponp OUTONIOrMU U
SMOpPHUOJIOTUN B CTAHOBJICHWW TEHETUKH. BKiam poCCHUCKUX W 3apyO0eHBIX
y4€HBIX B Ppa3BUTHE TEHETUKU. METOJbl TEHETHUKH (THOPHUIO0JIOTHYECKUM,
[UTOTCHETUYECKUH, MOJEKYIIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI'€HETHUYECKHUE
noHATUsA. [ eHeTnYecKass CHMBOJIMKA, UCTIOJIb3yEMasl B CXEMaxX CKPELIMBAHUM.
3aKOHOMEpPHOCTH HACJEeIOBaHUsl MPU3HAKOB, ycTaHOBIeHHble [. MeHuenem.
MonorubpumaHoe CKpelmmBaHue. 3aKOH €IWHO-00paszusi THOPUIOB TEPBOTO
nokoyieHusA. IIpaBuino JOMUHUPOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unores3a ynuctoThl raMeT. [1oHOE ¥ HEeMOJIHOE IOMUHUPOBAHUE.

JluruOpugHoe CKpemuBaHUe. 3aKOH HE3aBHCHMOIO HACIEAOBAHHUS TPHU3HAKOB.
[[uToreHeTnueckre OCHOBHI JUTUOPUIHOTO CKPEIIUBAHUSA. AHAIM3UPYIOIIEEe
ckpeniuBaHue. Vcrnonap30BaHNe aHATM3UPYIOIIETO CKPEIIMBAHUS [IJI ONPEACIICHUS
T€HOTHIIA OCOOH.

CueruieHHoe HacieaoBaHue mnpusHakoB. Pabora T. Moprana mo CIEIUIEGHHOMY
HACJICIOBAaHUKD TE€HOB. HapymeHnwe cCHEIUIeHHsT TE€HOB B pPE3yJbTare
KPOCCUHTOBEpPA.

XpOMOCOMHasi TEOPUSI HACJIEACTBEHHOCTU. | eHeTHUECKnEe KapThI.

['eHetnka mosa. XpPOMOCOMHOE OINpenesieHue I1oja. AYyTOCOMBI M TOJIOBBIE
XpoMocoMbl. ['oMoramMetrHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHuuBOCTh. Buabl HM3MEHUYMBOCTHM: HEHACJICACTBEHHAs M HACJICACTBEHHAS.
Ponms  cpempl B HEHACHEACTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOU(DUKAIIMOHHONW U3MEHYMBOCTH. BapuanimoHHbIN psl 1 BapyuallMOHHAs KpUBas.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAUECTBEHHBIC IPU3HAKU U UX
HOpMa peakimu. CBOMCTBA MOIU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBennass, wWiaM TIeHOTHMIIMYECKas, W3MeHYMBOCThb. KomOmHaTHUBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM Mpolecc — OCHOBa KOMOMHATHUBHOMU
W3MEHYMBOCTU. MyTanimoHHas u3MeHUUBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,



XPOMOCOMHBIE, TCHOMHBIE. YacTOTa U MPUYUHBI MyTanuii. MyTareHHbIe (aKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAJIOB B HacieAcTBeHHOM n3menunBoctu H. M. BaBunosa.
BHesaepHas HaCIeACTBEHHOCTh U U3MEHUHUBOCTb.

['enetuka yenoseka. Kapuotun yenoBeka. OCHOBHBIE METOJbI TEHETUKH YEJIOBEKA!
reHEaJIOrM4eCKM, OJIM3HEIOBBIH, IIUTOT€HETUYCCKUM, OMOXHMMHYECKHUH,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPEAEIEHUE TEHOTHIIA!
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIBIO
[TI1P-anamm3a. HacmencTtBenHsie 3a00JieBaHUS YEIOBEKA: TI'CHHBIC OOJIC3HH,
OOJIE3HH C HACJIEACTBEHHOM MPEenpacroyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue W TreHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHIHIBI
3I0pOBOTO 00pa3a >KU3HH, TUATHOCTUKH, MPOGUIAKTUKHI U JICUCHUS TCHETHIECKUX
Oone3Heil. MenuKo-reHeTHYecKoe KOHCYJIbTUpPOBaHHE. 3HAYCHHE MEAULUHCKON
TCHETUKH B TIPEJOTBPAICHUH U JICYCHUN T€HETUUECKUX 3a00JICBaHUI YeloBEeKa.
JdemoHcTpanuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pu3z, C. C. Yersepuxon, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubr 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHWE W €T0 IMTOTCHETHYECKas
OCHOBa», «3aKOH pACIICIUIEHUS W €ro IUTOTCHETHYECKAs OCHOBA», «3aKOH
YUCTOTBI TameT», «Jlurudpuanoe ckpemuBanuey, «lluTonornueckue OCHOBBI
TUTHOPUIHOTO CKpeluBanus», «Meho3y», «B3auMoaeicTBre alaenbHBIX TEHOBY,
«l'eHeTnUecKHe KapThl PACTEHUU, >KMBOTHBIX M 4EIIOBEKa», «l'€HeThka mosay,
«3aKOHOMEPHOCTH  HACIEIOBaHUA, CUEIUIEHHOro ¢ moyioMm», «Kapuotumsl
yejgoBeKa W JKMBOTHBIX», «Buasl wusMeHunBOCTHY», «MoauduxkaiyoHHas
U3MEeHUYMBOCTh», «HacnegoBanue pesyc-dakrtopa», «l'eHeTMka Tpynm KpOBHY,
«MyTalmoHHas: U3MEHYUBOCTbY.

ObopynoBanue:  Mojenu-aniuMkanuun  «MOHOTHOPUAHOE  CKpELIMBaHHEY,
«HenonHoe nmoMuHHMpoBaHUEe», «JuruOpuaHoe ckpemuBanue», «llepexpéct
XpOMOCOM», MHKPOCKOIl U MHKporpenapaT «/lpo3zodpuna» (Hopma, MyTauuu
(dbOpMBI KPBUTBEB M OKPACKH Telia), Tepoapuii «["'opox moceBHOI.

JlabopaTtopHble U npakTHYecKHe padoThI:

Jlabopatopnas pabora No 5. «M3ydeHume pe3yabTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(PUIIbl HA TOTOBBIX MUKPOITpENapaTaxy.
JlabopatopHas pabora Ne 6. «M3ydenne MoauUKATMOHHOW H3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJla U BAPUALIMOHHOM KPUBOW.

JlaGopatopHass pabora Ne 7. «AnHamu3 myrtanuil y Apo30puibl Ha TOTOBBIX
MHUKPOIIPETApATAX ).

[Tpaktuueckas pabora Ne 2. «CocTaBieHue U aHaIU3 POJOCIOBHBIX YEIOBEKAY.
Tema 7. Cenexknusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa U MPOLECC. 3apOKICHHUE CEJIEKIIMU U TOMECTUKALUA. Y YeHUE
H. M. BaBunoBa 0 ULEHTpax MPOMCXOXKAECHHS W MHOrooOpasus KyJIbTYpPHBIX
pactenuid. lleHTppl TPOUCXOXKAECHHUA JOMAITHUX KHUBOTHBIX. CopT, mopoja,
HITaMM.

CoBpeMEHHbIE METOAbl CEIEKUUMU. MacCoBbli M HMHIUBUAYAJIbHBIH OTOOpPHI B
CEJISKIIMM pacTeHuid W >KUBOTHBIX. OIleHKa 3KcTepbepa. bau3koponcTBeHHOE
ckpemuBanue — uHOpuauHr. Yucrtas nuHus. CKpelMBaHWE YHCTHIX JIMHHM.
I'ereposuc, nnu ruOpunHas cuwia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHI.
Otnanéunas rtubpuam3anuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
IOJIyYEHUE TOJUIUIONAOB. JIOCTMKEHMSI CENEKIMH pACTEHHMH, MXUBOTHBIX H
MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacib MpoU3BOJCTBA. | 'eHHast HH)KEHEpHsl. DTarbl CO31aHus
pexomOnHanTHOM [IHK wm TpaHcrenHeix opranusmoB. KiierouHas WH)XEHepus.

Knerounsle  KynbTypbl.  MHKPOKJIOHAJIBHOE  pPa3MHOXKEHME  PACTCHHU.
KiioHupoBaHue BBICOKOIIPOJIYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.
Okojoruueckue U dtudyeckue  npodimempl. ['MO  —  reHeruuecku

MOAU(PUITTPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanumu:

[Toptpetsl: H. 1. BaBuinos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®@. 1BaHOB.
Tabmumbr w cxembl: kapTa «lleHTpBI TPOMCXOXKIEHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «OtnanéHnas rudpuauzanusy», «Padotel akagemuka M. ©. BanoBay,
«Ilomunnougus», «OObekThl OuoTexHosuorun», «Kierounsle KylabTypel U
KJIOHHpOBaHKe», « KOHCTpyHpOBaHUE U IEPEHOC T'€HOB, XPOMOCOM).
ObopynoBaHue: MyJISKU IUIOAOB M KOPHEIIONOB IUKUX (OPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIEC PACTCHIS.
JlabopaTopHble U MpaKTHYECKHEe PadOThI:

Oxkckypensi « OCHOBHBIE METO/IBI M TOCTHXKEHUS CEJIEKIIMU PACTEHUN U )KUBOTHBIX
(Ha CEeNEeKIIMOHHYIO CTAHIINIO, TNIEMEHHYIO (PepMY, COPTOUCTIBITATEIBHBIN YYaCTOK,
B TEIUIMYHOE XO3MMCTBO, JAa0OPATOPHI0O AarpOyYHUBEPCHUTETA WM HAYYHOTO
LHEHTPA)».

[VDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA  IIPOITPAMMBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHI

Cornacho ®I'OC COO, ycraHaBIMBaKOTCS TpeOOBaHHUS K pe3yjbTaTam
OCBOCHHMSI  OOyYalOUMMHUCA MPOrpaMM  CpeIHero oOuero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.



JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JNHMYHOCTHBIX PE3YyJbTATOB OCBOEHUSA NpeameTra «bHomorus»
BBIICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O0YYaroUMMUCA POCCUUCKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOINPEACNICHUI0, HaJu4he MOTHUBAIlMM K OOY4YEHUIO  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JUYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMONOTHYECKOTO  O0pa30oBaHUs, HAJIMYUE HSKOJOTHUYECKOTO MPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHS NpeaMeTa «bHOJOTHs JOCTUTaloTCS B
CANHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTM B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMH, TPUHATHIMUA B OOIIECTBE MpaBWJIAMU WU HOPMaMU
NOBEJACHUSI U CIOCOOCTBYIOT MpOIIECCaM CaMOINO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHs, Pa3BUTHUS BHYTPEHHEW [MO3ULIUU JIMYHOCTH, NATPUOTU3MA,
YBaKEHUS K 3aKOHY W IMPABOIMOPSAJKY, YETOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHSI, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICIUI0 U
TpaauIlUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepaiuu, npupojae U
OKpY’KaroUIeu cpele.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHUS yueOHoro mpeamera «buonorusy»
JOJDKHBI OTPakaTh TOTOBHOCTh U CITIOCOOHOCTH 00YJArOITNXCSI PYKOBOJCTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IleCcTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U OMbITA JEATEIILHOCTH B MPOIECCE pealn3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATENBHOU ESITENLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IMPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;



YMEHHE YUUTHIBAaTh B CBOUX JAECUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HbIMU yOeXKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMHU U
COLIMAJIBHBIM MTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHbIX, TO03HABATEIbHBIX M HCCJIEAOBATENBLCKUX 3aJa4, YBAXKHUTEIBHOIO
OTHOIIEHUSI K MHEHHMIO ONIMOHEHTOB MpPHU OOCYXJEHUU CIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOopMUPOBAHHOCTD poccuiickoi rpaXKIaHCKOMN UJIEHTUYHOCTH,
NaTPUOTHU3MA, YBAXKEHHS K CBOEMY HapOJly, YyBCTBa OTBETCTBEHHOCTH INEPEN]
Ponuuou, ropmoctu 3a cBOM Kpal, CBOWO PoauHy, CBOM SA3BIK M KYJBTYpY,
IPOIIIOE U HACTOSIIIEE MHOTOHAIIMOHATILHOTO Hapoja Poccuuy;

[EHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIIEUIO U MaMITHUKAM TPUPOJIbI,
JNOCTHXKEHHSIM Poccrun B HayKe, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIQJ POCCHUHCKUX YYEHBIX B CTAHOBJIEHUE W
pa3BuTHE OHOJOTHM, MOHUMAaHMS 3HAYEHUs OHOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3anute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUIICKOIO HApPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POAMUTEIISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATUS IIEHHOCTEW CEeMEHHOM JKM3HU B COOTBETCTBUU C
TpaguuusamMu Haponos Poccun;

4) 3¢TeTUYeCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ACTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MOHUMaHUE YMOILIMOHATILHOTO BO3JIEHCTBUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISATH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BocnUTaAHUA, GOPMHPOBAHMS KYJbTYPbl 3[I0POBbS U
IMOIUOHAIBHOTO 0J1ar0MOTyYH:

NOHMMAaHUE U peanu3alus 300poBOro U 0Oe3omacHOro oOpasa KHU3HU
(310poBO€  THUTaHHWE, COOJIOJEHHME TUTHEHUYECKUX TPaBUJI U HOPM,



cOAaHCUPOBAHHBI PEXHUM 3aHATUA M OTIbIXa, peryisipHas (QuanyecKas
aKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOIICHUS K
cOoOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE 1EHHOCTH TPAaBWJI HHJMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOXKAIOIIUX 3/0POBBIO U KU3HU JIIO/ICH;

OCO3HAaHHE TOCIEACTBUM U HENPUATHUS BPEAHBIX MPUBBIUEK (YMOTPeOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTh K AKTHUBHOM JEATENbHOCTH TEXHOJOTMYECKOM M COLMATIbHON
HAIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATDH, TUNIAHUPOBATH U CAMOCTOSITEIIEHO
BBITIOJIHATH TaKYyIO JEATEIbHOCTD;

MHTEpEC K pa3iMyHbIM cdepam npodhecCuOHaATbHOU JeATEeIbHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIA BBIOOP Oyaymied mpodeccu U peasnu30BbIBATH
COOCTBEHHBIE KU3HEHHBIC IJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTHYECKOTr0 BOCIUTAHMS S

HKOJIOTUYECKU 1E€JIECO00pa3HOE OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS;

MOBBILIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTypbl: NPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB UM OLIGHKM MX BO3MOXHBIX TIOCIEACTBUN JJiA
OKPYKAIOIIEU CPELBI;

OCO3HaHUE TriI00aTbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTed ux
pELICHMS;

CIIOCOOHOCTh HMCIOJIB30BaTh MpHOOpEeTaeMble MNpU H3YYCHHH OHUOJIOrHU
3HAHUSI W YMEHUSA TpU pEUIeHUH NpoOJeM, CBA3aHHBIX C palUOHAIbHBIM
OPUPOAOIOIb30BaHUEM  (COONIOZEHME  TpaBUJ  NOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHUE PABHOBECUS B HOKOCHUCTEMAax, OXpPaHy BHJIOB,
IKOCUCTEM, Orochepsr);

AKTUBHOE  HEMNPUITUE JIEWCTBHM, NPUHOCIIIMX BpEd  OKPYKAIOLIEH
OPUPOIHON cpelie, YMEHHE MPOrHO3UMPOBATH HEOJIArONMpPUATHBIE SKOJOTUYECKUE
MOCJIEICTBUSI PEAIPUHUMAEMBIX JEHCTBUN U IPEIOTBpAIaTh UX;

HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTH AKOJIOTHYECKOM HaIlPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIbHOM, KOMMYHMKATUBHOM M COI[MATbHOU
IPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON ESITEIIbHOCTH IKOJIOTUYECKON
HaIpaBJIECHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:



c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIECTBEHHOW MPAKTHUKW, OCHOBAHHOTO Ha JIUAJIOTe
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM W YHUTATENbCKOM KYJNbTYphl KaK CpEICTBa
B3aMMOJICHCTBHSI MEXK1y JIIOAbMHU U TIO3HAHUS MHPA;

NOHMMaHUE creuuUuK OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeACTaBIeHUS 00 OKpY’XKalolleM MHpe KaKk O €IMHCTBE HPUPOIbI, YeJOBEKa U
o0miecTBa, B IO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH U pelleHuH MpoliaeM
COXpaHEHHS TPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3/JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJOrMH, CHOCOOHBIX  pelaTh pecypcHble NpoOJeMbl  Pa3BUTHA
4eJI0BEYEeCTBA, MOMCKA IyTEeH BBIXOJIAa U3 INI0OAJIBHBIX HKOJOTHUECKUX MPOOIeM U
obOecrieueHHsT  Mmepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHHM OMOJOTMYECKHX 3HAHMM B LEJIX
NOBBIIIEHUS] OO0IIell  KyJbTYypbl, €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH, Kak
COCTaBHOHM 4YacTH (PyHKUIMOHAJIBHOM IPaMOTHOCTH OOydYarommxcs, GopMupyemoi
IpU U3y4eHUH OUOJIOTHH;

NOHUMaHHE CYIIHOCTH METOJOB IO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMble 3HAHUS Ul aHaluu3a W
OOBSICHEHUS SBJICHUI OKPY>XKAIOIIET0 MHUpa M MPOUCXOIANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HA OCHOBE HAay4HbIX (AKTOB HU
UMEIOLINXCS JAaHHBIX C LENbIO MOTYYSHHsI TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BATh OMOJOTMYECKUE 3HAHUS MJIS
peleHus MpoOJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHE I[IEHHOCTH HAy4YHOU JEesTeNbHOCTH, TOTOBHOCTH OCYLIECTBIATH
NPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM0o00pa30BaHUIO, K AKTHMBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMW 1O OHOJIOTUU B
COOTBETCTBUU C KU3HECHHBIMH MTOTPEOHOCTAMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3yslbTaThl OCBOEHUS yueOHoro mpeameta «buomorus»
BKJIIOYAIOT: 3HAYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOyUaAIOLIUXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOICHAYYHbIE MOHATHUSA, OTPa’KaIOIINe
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa M CHEHUPUKY METOJI0OB IO3HAHUSA,



UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIUs, SABJICHUE, MPOLecC,
cUCTeMa, HAay4YHbIH (haKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIeOBaHNe,  HAOMIONEHWE, W3MEpPEHWE, OKCIEPUMEHT U JPYTHuX),
yHUBEpCalbHble Yy4yeOHblE JEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

peryJsSTUBHBIC), obecrieynBaroIIme dhopMupoBaHue (yHKITMOHATTLHOMN
TPAaMOTHOCTH W  COIMAJBHOM KOMIIETEHIIMH OOy4YaroIMXCs, CIOCOOHOCTD
oOy4aromuxcs UCIIOJIH30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHBIC,

MHUPOBO33PEHUYECKHE 3HAHWS M  YHUBEpCaJbHble Yy4yeOHble JCHCTBUS B
MO3HABATEIBLHOU U COLIMAIIBHOM MPAKTHUKE.

MertanpenMeTHble Pe3yJIbTaThl OCBOCHHSI MPOrPaMMbl CPEIHEr0 OOIIETro
00pa3oBaHMs TOKHBI OTPAKATh:

OBaanenne YHHUBEPCATbLHBIMU yueOHbIMH NMO3HABATEJIbHBIMHU
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYeCKHUE TeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(UKAIIUKA, O00OIICHUS ), PACKPhIBATh CMBICI
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpPHbIE NMPHU3HAKH, YCTAHABIMBATH
CBSI3U C JIPYTUMU HOHSITUSAMM);

ONpPEACISITh 1LEeNH JACATENbHOCTH, 3aJlaBasi HapamMeTpbl W KPUTEPUU UX
JOCTUKEHHUSL, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C ITOCTABIICHHBIMU LIEISMU;

UCIIOJIb30BaTh OMOJIOTUYECKHUE MOHATUSA JUIsl OOBbsICHEHUS (DAKTOB U SIBICHUMN
KUBOW IIPUPOJIBIL;

CTPOUTH JIOTMYECKUE PACCYXACHUSl (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aHAJIOTUH), BBISBJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUYUSI B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSITh CXEMHO-MO/ICIIbHBIC CpencTBa TUISt NIPEACTABIICHUS
CYIIIECTBEHHBIX CBsI3€H M OTHOIIECHUH B M3YYaeMbIX OMOJOTUYECKUX OOBEKTaX, a
TaKkKe  MPOTUBOPEYMH  pa3HOTO  pOJA,  BBISIBJIEHHBIX B  Pa3UYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH pEHIeHUs MpoOJeMbl ¢ YYETOM aHaliM3a HWMEIOIIMXCA
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUH JAEATEIbHOCTY;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MTPU PELICHUH KU3HEHHBIX MPOOJIEM.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE AeiiCTBUA:



BJIa/I€Th HAaBbIKAMU yU4€OHO-HCCIEI0BATENbCKOM U MMPOSKTHON JESTEIIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY MTOMCKY METO/IOB PEIICHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOIOB MIO3HAHUS;

UCTIONIb30BaTh pa3jMYHbIe BHUIBl JEATEIBHOCTH IO TOJIYYCHHIO HOBOTO
3HAaHUS, €r0 HHTEpIpeTaly, MNpeoOpa3oBaHUI0 U MNPUMEHEHHUIO B YYEOHBIX
CUTYallUsX, B TOM YKCJIE MIPH CO3JaHUH YUEOHBIX U COLUATbHBIX IPOCKTOB;

(GbopMUPOBATh HAYYHBIA THUI MBIIUICHUS, BIaIeTh HAYYHOU TEPMHHOIOTHEH,
KITIOYEBBIMH MMOHATHSIMHI H METOJIaMU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIC 3aJaud B 00pPa30BATEIHLHOMN
JESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHUIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a4auy,
BBIJIBUTATh TUIOTE3Yy €€ pelIeHUs, HAaXOAUTh apTyMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXJACHUM, 3a]]aBaTh MapaMETPhl M KPUTESPHUH PEIICHUS;

aHAIM3UPOBAaTh MOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JlaBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OIEHUBAThH MPHUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITH IIEJICHANPABICHHBI TOWCK TIEPEHOCa CPEJCTB M CIOCOOOB
JeNUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMETh MEPEHOCUTh 3HAHWSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JIACTH
KU3HECATCIILHOCTH,

YMETh HHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE HJIEH, NpeIaraTh OpUTHHAIBHBIC TIOIXObl U PEIICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTepPHATUBHBIC PEILICHUSI.

3) padora ¢ nnpopmanmeii:

OPUEHTHPOBATHLCS B PA3IMYHBIX UCTOYHUKAX WHPOPMAIUU (TEKCTE yueOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOW  JUTeparype, OHOJIOTUYECKUX CIIOBapsiX W
CIpPaBOYHHMKAX, KOMIIBPIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETe), aHAIM3UPOBATH
UHGOPMAIIMIO PA3IMYHBIX BUOB U (POPM IMpeICTaBICHHS, KpUTHUECKH OLIEHUBAThH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

dbopMyIMpOBaTh 3aMpPOChl U MPUMEHSATHh PAa3JIMYHBbIE METOJBI MIPH TMOWCKE U
oTOOpe Omosiorndeckor MH(popMaIu, HEOOXOAMMOMN JJISI BBIMOJHEHUS YUEOHBIX
3azay;

npuoOpeTaTh OMBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHHUS PA3TMIHBIX
TIOMCKOBBIX CHUCTEM;



CaMOCTOSITENIBHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpPMY  TpEACTaBIICHUS
Ouonoruueckor MHGopMauu (Cxembl, TpaduKu, JUarpaMmbl, TAOIUIIbI, PUCYHKU
" Apyroe);

UCIIOJIb30BaTh HAyyHBIM A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
Ouonoruueckord uH(pOpMaLMeN: TNPUMEHATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTHUYeCKUe 3HAaKM U CUMBOJIbI, (OpMyIbl, aOOpeBHATYpY, HOMEHKIATYPY,
UCIIONBb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HarJIsHOCTH;

BJaJe€Th  HAaBbIKAMU  pAaclO3HABaHMs M 3alIMTBl  MHpOpMaLuH,
MH(POPMaAILMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OBJlaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH AeHCTBUSIMM:

1) oO61enme:

OCYIIECTBJISATh KOMMYHHUKAIIMK BO BCeX c(pepax KU3HU, aKTUBHO Y4acTBOBATH
B JIMAJIOTE WM JUCKYCCHM IO CYLIECTBY OOCYXJaeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIBHO BBINOJHEHHS MpeiiaraeMon
3aJ]a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacrnio3HaBaThb HeBepOalbHbIE CpPEJICTBA OOILIEHUS, IOHUMAaThb 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MNPEINOCHUIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CHUTYallHM,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJIeTh PA3IMYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJEWUCTBHUS, NMOHUMATDH
HaMEPEHUs IPYTUX JIOJEH, IPOSIBIIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU (popme (popMyarpoBaTh CBOM BO3PAKEHMUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOUYKY 3PEHHS C MCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eATEJIbHOCTD:

INOHMMATh U HCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIMBUIYaJbHOU
paboThI MPH PEIICHUH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS IPU PEIICHNN YUYEOHOH 3a1auu;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OLIUX
MHTEPECOB M BO3MOXKHOCTEH KaX/I0T0 WieHa KOJIJICKTHBA;

OPUHUMATh LI€JIM  COBMECTHOM  JI€ATENbHOCTH, OpraHU30BbIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTUIKEHHIO: COCTaBIATh IUIAH ACHCTBUH,
pacrpenenarth pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXXJaTh pe3yJIbTaThl
COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOEro BKJAJa M KaXIOrN0 YYaCTHHKA KOMaHIbl B
o0l pe3ynbTaT 1o pazpabOTaHHBIM KPUTEPUSIM;

npearaTb HOBBIE IPOEKTHI, OLEHUBAaTh HUIEH C MO3ULUU HOBU3HBI,
OpPUTHHAIILHOCTHU, MPAKTUYECKOM 3HAUUMOCTH;



OCYLIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IIOBEIECHHE B PA3IMYHBIX
CUTYalUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH AeHCTBUAMMU:

1) camoopranu3amnus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUSl [UJIS BBIABICHHUS TpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYAIHIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JAECHCTBHUSX M MOCTYIKAax IO OTHOLICHHUIO K JKMBOHM IMPHUPOJE,
CBOEMY 3JI0OPOBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENbHYIO NIESTEIbHOCTD, BBISBIATH
poOJIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSIX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IJIaH pEHIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEANOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MTPEANOYTEHUH;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HbBIX O0JIaCTAX 3HAHWM, TOCTOSIHHO TOBBIINIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHUCTBHUMI W MBICIUTEIBHBIX NPOLIECCOB, UX PE3YJNbTATOB U
OCHOBaHMi, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLIEHKH CUTyalluu, BbIOOpa
BEPHOT'O PEILIEHUS;

YMETh OLEHUBATh PUCKUM W CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HX
CHIKEHUIO;

NPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @PU aHajau3€ pe3yJbTaToB
NEATEIIbHOCTH,

3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATD Ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

NPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @PU aHajau3e pe3yJbTaToB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKHU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJI0oBeKa.



INPEAMETHBIE PE3YJIBTATBI

[TpenmeTrHble pe3ynabTaThl OocBoeHUsi nporpamMMmel COO mno Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue Juist yueOHoro npeamera «buonorusp»
Hay4yHbl€ 3HAHUSA, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOEHMIO, MHTEPIPETALIUM U
npeoOpa3oBaHUIO 3HAHUM, BUIBI JEATEIBHOCTH MO MOJIYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUM B Pa3iMuYHBIX Y4€OHBIX CUTYyallUsAX, a TaKkKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosiornmei. B mporpamme mnpenMeTHble
PE3yJIbTaThI IPEACTABIEHBI IO T0JIaM O0yUYEHUSI.

[TpenMeTHbIe pe3yabTaThl OCBOEHUsSI yueOHOro mpeameta «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE M POJM OMOJIOTUU B CHCTEME Hay4HOTO
3HAHHUS ECTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MMpPAa M HAy4YHOIO MHUPOBO33PEHMS, O BKJIAJE POCCUHCKHX U
3apyOeXHBIX y4YEHBIX-OMOJOrOB B pa3BUTUE OHOJOTHH, (YHKIUOHAIHHOU
IPAMOTHOCTH Y€JIOBEKA JIJIsl pEIIECHUS dKU3HEHHBIX 33/1a4;

YMEHHME PACKPBIBATh COAEpKAHME OMOJIOIMUECKHX TEPMHUHOB M IOHSITHIA:
KU3Hb, KJIIETKA, OpPraHu3M, MeTaboau3M (OOMEH BELIECTB M IpPEBpAllCHUE
HHEPrUM), TOMEOCTa3 (CaMOpEryJIsILMsl), YPOBHEBAs OPraHU3aLUs JKUBBIX CHUCTEM,
CaMOBOCIPOU3BEAECHUE (PENPOLYKIIHS ), HACIEACTBEHHOCTh, U3MEHUYUBOCTh, POCT U
pa3BUTHE;

YMEHHME H3j1araTb OWOJIOTMYECKHE TEOpUu (KJIETOYHasA, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJSIpHON Ouosoruu), 3axoHsl (I
Mengens, T. Moprana, H. 1. BaBusosa) u yuenus (o meHTpax MHOroo0Opasus u
MPOUCXOXKJEHUS KyJIbTYpHbIX pactenuil H. V. BaBuioBa), onpenensiTe TpaHUIlbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOAAMH HAYYHOTO TIO3HAHMS B OMOJIOTUHU: HAOIIOACHHUE U
ONMCAHUE JKUBBIX CHCTEM, INPOLIECCOB M SIBICHUM, OPraHU3alys U IPOBEICHUE
OMOJIOTMUECKOTO  HOKCIIEPUMEHTa,  BBIIBIDKEHHWE  THUIOTE3bl,  BBISABICHUE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMH, OOBSICHEHHE IMOJyUYECHHBIX
pe3ynbTaTOB, WCIIOJIB30BAHHBIX HAY4YHBIX ITOHATUN, TEOPUM M 3aKOHOB, YMCHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUH ITOJIYY€HHBIX PE3YyJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE NIPU3HAKU BUPYCOB, KJIETOK IIPOKApHOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHa BEILECTB U MPEBpALICHUS dHEPIUU B KIETKe, (poTocuHTE3a,
IUIACTUYECKOTO M JHEPreTHYECKOro OOMEHa, XEMOCHMHTE3a, MHUTO3a, Meio3a,
OIUIOZOTBOPEHUS, Pa3MHOXKEHUS, WHIUBHIYAIBHOIO PpAa3BUTHA  OpPraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSATH MOJIyYeHHbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTHUYECKUX
IIPOLIECCOB M SIBJICHUM, IJI NPUHATHS NMPAKTUYECKUX PELIEHUH B IOBCEIHEBHOU



KU3HA C LETpI0 oOecredeHus: 0e30MacHOCTH CBOETO 3J0POBbS U 3I0POBbS
OKPY’KaIOIIMX JIOEH, COOII0IEeHNsI HOPM IPaMOTHOTO TIOBEICHHUS B OKPY KarOIIeH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIWMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBpeMEHHOW  Ouosormn U OMOTEXHOJOTWUH Ui PaAIMOHAJIBHOTO
IPUPOIOTIONB30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEeHETHYECKHEe 3aJaud Ha MOHO- H
TUTUOPHUIIHOE CKpEIIMBAaHMUE, CLEIJICHHOE HAacJIeJI0BaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHM JJIsl MpeIcKa3aHusl HACJIEeJOBAHHS MPU3HAKOB Y
OpTraHHU3MOB;

YMEHHE BBITIOIHITH J1A0OpaTOpHBIE M TMPAKTUYECKHE DPAaOOTHI, COOIIOIAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U JTA0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HHTEPIPETUPOBATH HHOOPMALINIO
OMOJIOTHYECKOTO  COJACP)KAHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUA W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(OpMaIMu, HayqYHO-MTOMYJISIPHbIC
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OMOJIOTHH,
MeAUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIIEHHUS,
0000111258 OMOJOTHYECKYI0 MH(DOPMAIIMIO W3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
UCTIONIb30BaTh IOHATUHHBIN armapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBanue pa3aeoB U TeM nudpoBLIe
Ne i/ P Kontpoabnbie  IIpakTnueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 buonorus xak Hayka 1 bubmmnorexa [IOK
YK https://m.edsoo.ru/7f41¢292
2 JKuBBIe cUCTEMBI U UX OpraHU3aIus buGnnorexa LIOK
p 1 https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB U CTPOEHHE KIIETKH 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
Bbu6nmmoreka [JOK
1
4 IKHM3HEACATENBHOCTS KIETKH https://m.edsoo.ru/7f41¢292
5 PazMHOXeHUE 1 MTHANBUYaJIbHOE PA3BUTHE 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 3 bubmuorexa [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexkuust oprann3mMoB. OCHOBBI bu6mmoreka [IOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpems bubmorexa LIOK
p p https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 0 7
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IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
Koau4vecTBo 4acoB
IMpakr Jlara
Ne T KoHTpo  muecku DeKTpoHHbIe HU(POBBIE
eMa ypoka nu3yue
n/n Bcero  JabHBbIE e st o0pa3oBaTe/bHbIE PeCypChl
padorel  pador
bl
Buonorus B cucreme 04.09 bubmorexa HOK
1 HayK 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeToapl TO3HAHUS 07.09
2 )KI/IBOI‘I/JI[ MIPUPOABL. 1 bubmorexa HOK
https://m.edsoo.ru/863e6122
[IpakTnueckas 11.09
pabora Ne 1
«Hcnonp30BaHue
3 Pa3IUYHBIX METO/IOB 1 1
IPU U3YYCHHUH
OMOJIOTHYECKUX
00BEKTOBY
buonoruueckue 14.09 Bu6miorexa LOK
4 CHCTENEL, TPOUECCH 1 https://m.eds00.ru/863¢6564
U UX U3YYCHHE
CyliHOCTb XKU3HU U 18.09
CBOICTBA HUBOTO.
5 YpoBHH 1
OpraHHU3aIu’
YKWBOUM MaTepuu
Junarnocrtuueckas 21.09
6 pabora 1 1
XHUMHUYECKHI 25.09
7 COCTaB KJICTKH. | bubmuorexa [JOK
https://m.edsoo.ru/863e674¢
28.09
Bonau
8 1 Touka pocta

MHHCPAJIBHBIC COJIN



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

benaku. CocraB u

2.10

Bbu6nuoreka [JOK

? CTpOCHHE OEJKOB https://m.edsoo.ru/863e6b72
depMEeHTBl — 05.10
10 OMOJIOTHYECKHUE bu6mmoreka [IOK
KaTaJIn3aTOpBI. https://m.edsoo.ru/863e6b72
JlaGopaTtopHas 9.10
paborta Ne 1
«H3yuenue

1 KaTaJIuTHYEeCKOI
AKTHBHOCTH
¢bepmeHTOB (Ha
MIPUMEPE aMHJIa3hI
WJTU KaTajiasbl)»

1 Y TICBOEL. 12.10 Bbubnuoreka LIOK

https://m.edso0o.ru/863e6870

13 JIntm el 16.10

14 HyxknenHoBbIe 19.10 bubnmoreka [JOK

KucaoTel. ATD https://m.edsoo.ru/863e6d5c
HcTopus u METObI 23.10
15 I/I3yqepHI/I>1 KJ‘IGTKI/II[. brbmorexa LIOK
https://m.edsoo.ru/863e6e88
Knerounas Teopus
Knerka kak 26.10
16 LICJIOCTHAS KHUBast Touka pocra
cucremMa
Crpoene . 09:11 Bbu6nmoreka LIOK
17 IYKapHOTHHECKON https://m.edsoo.ru/863e6f0
KJICTKH.
Touka pocra
JlaGopaTopHas 13.11
pabota Ne 2
«M3ydenue crpoeHus
KJIETOK PaCTCHUH,

13 JKUBOTHBIX, IPUOOB U https: Touka pocra
OakTepuit o //m.edso0.ru/863e716¢
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIpenaparax u
HX OIHCAHHUE)»

19 OOMEH BEIECTB 16.11 bu6mmoreka [IOK



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
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https://m.edsoo.ru/863e6ff0
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Wi MeTad0Inu3M

https://m.edsoo.ru/863e766¢

0 Potocunres. 201 Bbu6nmoreka LIOK
https://m.edsoo.ru/863e7¢98
23.11
21 XeMocHHTE3
2 OHepreTu4ecKuit 27.11 bubmmoreka [IOK
oOMeH https://m.edsoo.ru/863e7aae
JKn3HeHHBIN UK 30.11
7 KieTku. [lenenue bu6mmoreka [IOK
KJIETKH. MHTO3. https://m.edsoo.ru/863e7dc4
JlaGoparopuas 4.12
paborta Ne 3
«Habnrogenne
24 MHTO3a B KJIeTKax
KOHYHKA KOpEIIKa
JIyKa Ha TOTOBBIX
MHUKpOTIperapaTax
l]i:;);l;l;{;{f% OcIka. 07.12 BuGmorexa LIOK
25 https://m.edsoo.ru/863e796e
MATPITHOTO Touka pocra
CUHTE3a
Tpancnsmis — 11.12 bubmuorexa [JOK
26 https://m.edsoo.ru/863e796e
OMOCHHTE3 OeliKa
Touka pocra
VYpok QKHCHHUE. 14.12
7 p :meg;f sanad bu6mmoreka [IOK
https://m.edsoo.ru/863e7540
buocunTes Oenka.
Heknerounsie 18.12 bubmuoreka [JOK
28 ($hOpPMBI KUZHH — https://m.edsoo.ru/863e81b6
BHPYCHI https://m.edsoo.ru/863e831e
21.12 Bbu6nuoreka [JOK
29 Muros. https://m.edsoo.ru/863¢7f4a
. 25.12 Bbu6nuoreka [JOK
30 Meiio3
https://m.edsoo.ru/863e81b6
Dopmbl 28.12
31 Pa3MHOXKCHUS
OpraHu3MOB

Becmnomoe



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
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Pa3MHOKCHHUC.

32

[Tonosoe
pa3MHOXKEHHUE.
CtpoeHue moJIOBBIX
KJIETOK

11.01

33

ObpazoBanue u
Pa3BUTHUC ITOJIOBBIX
KJICTOK.

15.01

34

Ono10TBOpEHHE.

18.01

35

OrnogoTBOpEHHUE.
Jlaboparopuast
pabota Ne 4
«M3ydenue crpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTMpernaparax»»

22.01

36

OMOpHOHATBHOE
pa3BUTHE.

25.01

37

[TocTaoMOpHrOHATHHBI
1 IepUOJ pa3BUTHS
OpPraHHU3MOB

29.01

38

KoHnTponbHas
pabota o Teme:
«Pa3MHOXeHuE U
WH/IMBUyaIbHOE
pa3BUTHE
OpPTraHU3MOB»

01.02

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863e8436

39

I'enernka — Hayka
0
HACJIEICTBEHHOCTH
Y U3MEHYUBOCTH

05.02

Bbu6nuoreka [JOK
https://m.edsoo0.ru/863e8612

40

3aKOHOMEPHOCTH
HaCJIeI0BaHHS
MIPU3HAKOB.
Monorubpuanoe
CKpeIIMBaHNE

08.02

Bbu6nuoreka [JOK
https://m.eds00.ru/863e8878



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

41

[IpakTukym:
«Pemenune 3a1a4 Ha
MOHOTHOpUIHOE
CKpELIUBAHUE.

12.02

Bbu6nuoreka [JOK

https://m.edsoo.ru/863e89a4

42

JurubpunHoe
CKpEeLIMBaHHUE.
3aKkoH
HE3aBHCHUMOTO
HacJIeJOBAaHHS
NPU3HAKOB

15.02

43

[IpakTukym:
«Pemienue 3aga4 Ha
TUTHOPUTHOE
CKpEILIMBAHHE.

19.02

44

CueruieHHoe
HACJIELOBAHUE
MPU3HAKOB.

22.02

45

VYpok pelienne
3a1aqy

26.02

46

JlaGopaTtopHas
paborta Ne 5
«3yueHue
pe3yJIbTaToB
MOHOTUOPUIAHOTO U
TUTUOPUTHOTO
CKpEIIUBAHUS Y
TpOo30(Q MBI HA
TOTOBBIX
MUKpOTMpernaparax»»

29.02

Bbu6nuoreka [JOK

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

47

I'enerunka momna.
Hacnenosanue
MIPU3HAKOB,
CLIETJICHHBIX C
II10JIOM

04.03

bu6mmoreka [IOK

https://m.edso00.ru/863e8c60

48

JlaGopaTtopHas
paborta Ne 6.
N3yuenue
MOIU(PHUKAITMIOHHOM
W3MEHUYUBOCTH,
MMOCTPOCHHE
BapHAaIlMOHHOTO

07.03



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

panau
BapHallMOHHOU
KPHUBOW»

49

[IpakTukym:
«Pemienue 3aga4 Ha
CLICTNICHHOE
HacjieOBaHUE
TCHOBY

11.03

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e8efe

50

Myrauuu, uX BUIBIL.
[IpyuunHel MyTan Ul

14.03

51

IToBTOpeHue u
cUCTEMAaTU3aUS
3HAHUH O TEME:
«OCHOBBI TE€HETHUKHN

18.03

52

KonTponbnas
pabora 1o Teme:
«OCHOBBI TEHETUKHU

21.03

53

Hacnencrsennas
W3MEHUYUBOCTb.
JlaGopaTtopHas
paborta Ne 7.
«AHanu3 myTanun
y 1po30(huIel HA
TOTOBBIX
MUKpOTIpernaparax»»

01.04

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e8efe

54

I'enetuka degoBeka

04.04

bu6mmoreka [IOK
https://m.edsoo.ru/863e¢8d78

55

Metonabl
HACCIIENOBAHUS
TCHCTHUKHU YCJIOBCKA

08.04

56

['eneruka u 310poBbE

11.04

57

Cenexkuus Kak Hayka
1 TIpOIIeCC

15.04

58

Metonasl u
JNOCTHKECHHUS
CEJICKLIUN PAaCTCHUN
Y )KMBOTHBIX

18.04

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e¢9214



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

59

Metonasl u
CEJIEKIINU
MHUKPOOPTaHU3MOB

22.04

60

buorexnonorusa xak
OTpaCIIb
MPOU3BOACTBA

25.04

bu6mmoreka [IOK
https://m.edsoo.ru/863e¢9214

61

IToBTOpEeHUE MO
pazneny "buonorus
Kak Hayka. MeTobl
HAy4YHOTO
no3HaHus"

29.04

62

[ToBTOpEHME MO
pazneny "Knerka"

02.05

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e9336

63

[ToBTOpEHME MO
pazneny
"Opranuzm”

06.05

64

IToaroroBka x
HUTOTOBOM
KOHTPOJIbHOU
pabote

13.05

65

Hrorosas
KOHTPOJIbHAS
paborta

16.05

66

AHannu3 UTOroBOH
paboThl

20.05

67-68

IToBTOpEeHUE
BOIIPOCOB Kypca

23.05

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



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

YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
A.A. Kamenckuii, E.K. Kacnepckas, B.1. CuBornazon. buosorus 10 knacc
Mocksa «IIpocsemenue» 2021 ba3oBblii ypOBEHb.
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