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MHOSACHUTEJBbHASA 3AIINCKA

JanHasi mporpamMma 1Mo OHMOJIOTHM OCHOBHOIO 00IIero oo6pa3oBaHusi pa3paboTaHa B
COOTBETCTBUM €  TpeOoBaHUAMU  OOHOBIEHHOro  denepansbHOrO0  rOCYAapCTBEHHOrO
o0pa3oBaTenbHOrO CcTaHgapra OocHoBHOro obmiero oOpaszoBanus (PI'OC OOO) u ¢ yuérom
[TpumepHOl OCHOBHOM 00pa30BaTEIbHOM MpOrpaMMbl OCHOBHOTO o01miero oopasosanus (ITOOIT
000) . Ilporpamma HampaBieHa Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOH TPaMOTHOCTH
YYAIIMXCS W OpraHU3alMI0 W3Y4YeHHUs OMOJOrMM Ha JeATeIbHOCTHOW OCHOBe . B mporpamme
YUUTBIBAIOTCSI BO3MOXHOCTH Ipeameta B peanuzanuu TpedoBanuit ®I'OC OOO k miaHupyeMbIM,
JMYHOCTHBIM M METalpeAMETHBIM pe3yJibTaTaM 00yueHHs, a TAKXKe peasn3aliys MeXIPeIMETHBIX
CBsI3el €CTeCTBEHHO-HAYYHbIX YUeOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus .
[Tporpamma BKJIOYAeT paclpelelcHue CoJep)KaHus Y4eOHOro Martepuaja IO KiaccaM H
IpUMEPHBIN 00BEM yIEOHBIX YaCOB JIJISI U3YUEHHS PA3IeNIOB M TEM Kypca, a TAK)KE PEKOMEH Ty EMYIO
MI0CJIEI0BATENbHOCTh U3YyUEHHS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHSI IPEAMETHOTO COLEP KAHUS
¢ Y4€TOM BO3PaCTHBIX OCOOCHHOCTEH 00yJarommxcs .

Ha 6a3e nentpa «Touka pocta» o0ecriednBaeTcs peanusalus o0pa3oBaTeNnbHbIX TPOrPaMM
€CTECTBEHHO-HAY4YHOI U TEXHOJIOTHYECKOW HalpaBIICHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBUHU C
TpeOOBaHUSAMH 3aKOHOIaTEIbCTBA B c(hepe 00pa3oBaHus U ¢ yUETOM pekoMeHaauui denepanbHOro
orneparopa yuyeOHoro nmnpeamera «buonorus». OOpa3zoBarenbHass @IporpamMma  I103BOJISIET
UHTErPUPOBaTh Peaau3yeMble MOJXO0JIbl, CTPYKTYPY U COJAEp)KaHUE IPU OpraHu3aluu O00ydeHHs
xumud B 11 knmaccax, BBICTpPOGHHOM Ha 0a3e Jr000ro M3 JOCTYMHBIX Y4eOHO-METOAUYECKUX
komiuiekcoB (YMK). Mcnons3oBanue obopynoBanus «Touka poctay npu peanusanuu nanaon OI1
MO3BOJISIET CO3/1aTh YCIOBUSI:

. JUTSL paCIIMPEHUS COIePIKaHMUsl IIKOJILHOTO OMOIOTHYECKOr0 00 Pa30BaHHUS;

. JUIS TIOBBIIICHUS TO3HABATEIFHONM AKTUBHOCTH OOYYalONIMXCS B ECTCCTBCHHO-
Hay4YHOU 00JaCTH;

. JUIE  Pa3BUTHSL JIMYHOCTH peOEHKa B Tmporecce OOydeHHs OWOJNOTHH, ero

criocoOHOoCTel, (OPMHUPOBAHMS U  YJOBIETBOPEHHUS COLMAIBHO 3HAYMMBIX HHTEPECOB H
noTpeOHOCTeH;
. JUIs pabOThI ¢ OJJapEHHBIMU HIKOJILHUKAMHU, OPraHU3allMK UX Pa3BUTHUSI B PA3INYHBIX
o0acTax 00pa3oBaTeIbHON, TBOPUECKON ACSITENBHOCTH.
O01mas xapakTepucTUKa ydyeOHOro npeamera «buosorus»

[Ipennaraemslii Kypc npenHasHaueH 11t ydammxes 11 knacca u paccunran Ha 34 yaca. Kypce
yriryomnsieT 6a3oBble 3HAHUS 110 OMOJIOTHH U HAIpaBJeH Ha ()OPMHUPOBAHUE U PA3BUTHE OCHOBHBIX
y4eOHBIX KOMIIETEHIIMI B X0/1€ peIleHHs] OMOIOTMYECKHUX 3a1ay.

Konyenyus npoepammsl Kypca 3akiodyaercsi B TOM, u4TO €€ pa3paboTka CBs3aHa C
pa3paboTKON CHCTEMBI CIleHHaIU3UPOBAHHON MOATOTOBKH (MPO(UILHOr0 00y4YeHus) B CTapILIMX
KJIacCax U HAIPaBJICHO HA PeaJIM3alI0 JIMYHOCTHO - OPUEHTHUPOBAHHOI'O MPOLIEcca, IPU KOTOPOM
MaKCUMaJIbHO YYUTBHIBAIOTCS HMHTEPECHl, CKJIOHHOCTH, W CIOCOOHOCTH CTapIIEKIaCCHUKOB.
OCHOBHOM aKIIEHT Kypca CTaBUTCS HE HA MPUOPUTETE COACPKAHMS, a HA MPUOPUTETE OCBOCHHUS
yyaluMucsl crocoOOB JeHCTBUIl, He HaHOCH YyIIepd camMOMy COJEP)KAHMIO, T.€. Pa3BUTHIO
MPEAMETHBIX W MEXIPEAMETHBIX KOMIIETCHIIMM, YTO HAXOAUT OTPAKEHHE B KOHTPOJIBHO-
M3MEpPUTEIbHBIX MaTepuanax EI'D.

AxmyanvHocms TaHHOTO Kypca MOJIKPEIUIAETCS MPAKTUYECKOM 3HAYMMOCTBIO M3Yy4YaeMbIX
TEM, YTO CIIOCOOCTBYET MOBBIIICHUIO HHTEPECa K MO3HAHUIO OMOJIOTHH ¥ OPUEHTUPYET Ha BHIOOP
npopmis. Y oOydaromuxcsi CKJIaJbIBaeTCs IEpPBOE MPEICTaBIEHUE O TBOPUECKOW HAY4YHO-
MCCIIE0BATENIbCKOM AEATeIIbHOCTH, HAKATUIMBAIOTCA YMEHHSI CAMOCTOATENIbHO PaCIIUPATh 3HAHUSL.

AKmyaJZbHOCmb YMEHUA p€lIaTh 3aJavu Mo ouonoruu BO3pacCTacT B CBA3HM C BBCIACHUCM
EI'D mo 6I/IOJ'IOFI/II/I, a TaK)XKC C TCM, 4TO HeO6XOI[I/IMO MMPUMCHSATH 3HAHWUA Ha IMPAKTUKCE. Pemenune
3aga4 mo OMOJIOruH aactT BO3MOXKHOCTb Jyqdmie IIO3HAaTh (I)YHILaMCHTaJIbHLIG



O6I_HC6I/IOJ'IOFI/I‘IGCKI/IC IMOHATHUA, OTpaAXKaAOIUE CTPOCHUC H ®YHKHHOHHp0BaHHe OMOJIOTMYECKHUX
CUCTEM Ha BCEX YPOBHAX OpraHu3allviu KWU3HH.

Pemenue 3amauy mo OMOJIOrMH IMO3BOJIAET TakXKe yriayOMTb M 3aKpEeNuUTh 3HAHUS 110
paznenam obmelt  O6uonoruu. OTPOMHYIO BaXXHOCTh B  HENPEPHIBHOM  00pa30oBaHUU
MPUOOPETAIOT  BOIPOCHI CaMOCTOSIT€JIbH 0N paboThI y4yaluuxcsd, yMEHUE MBICIIUTh
CaMOCTOATCIIbHO W  HaxXOJAUThb PCHICHHUC. CO3I[aIOTCSI yciaoBus  JiAd HH,Z[HBHI[yaHLHOﬁ n
IpynmnoBoil (GopM AESITENFHOCTH YUaITHXCA.

Ocobennocmamu npozpammel Kypca SBISIETCS TECHas CBS3b €r0 COJACPKAHMS C yPOKaMHU
o0mield OWOJOTMM M COOTBETCTBUE TpeboBaHuaM ['ocynmapcrtBenHoro ctanjpapra. I[lombop
MaTepHaJIOB JJI 3aHSATUM OCYILECTBISETCA HAa OCHOBE KOMIIETEHTHOCTHO - OPHMEHTHPOBAHHBIX
3a/laHMi, HAIpPaBJICHHBIX Ha pazButue TpEX YpOBHEH OOYYEHHOCTU: PEMPOAYKTUBHOIO,
IIPUKJIAJHOTO ¥ TBOPYECKOrO.

L]envio kypca sgnsaemcs:

O060011eHEe, cucTemMaTU3alys, pacllipeHre U yriyOJieHue 3HaHUH yyanmxcs 00 OCHOBHBIX
OMONOTMYECKUX 3aKOHOMEPHOCTSX; (HOpMHpPOBAaHHE HABHIKOB PEIICHUS OMOJOTHYECKHX 3a7ad
Pa3IMYHBIX THUIIOB.

3aoauu:
1. ®opmupoBaHUE CHCTEMbI 3HAHHI 110 OCHOBHBIM 3aKOHAM OHMOJIOIHH.

2. ®opMHpOBaHUE YMEHHUM U HABBIKOB PEILLIEHUS OMOJIOrMYECKUX 3a7a4 PEernpoJyKTUBHOIO,
MPUKJIAJHOIO U TBOPUYECKOT0 XapaKTepa.

3. OTpaboTKa HaBBHIKOB IIPUMEHEHHS T€HETHYECKIX 3aKOHOB.

4. ®opmupoBaHHe TOTPEOHOCTH B MPUOOPETEHUH HOBBIX 3HAHHH U CIOCO0AX UX MOTYICHHUS
yTeM caM000pa3OBaHMUS.

bnacooapa kypcy no ouonozuu vinonnsemcs HeCKOIbKO (yHKYUU:

1. Kypc «Pemenne 3ana4 no obiieit OMoIOrum» noMoraer 3akpenuTh U YriayOuTh YpOBEHb
3HAHUH yyamuxcs o OMoJIOruu, IPUMEHUTh 3TH 3HAHUS MYTEM pelleHns: OMOIOrHYeCcKUX 3a/1ad.

2. OcymecTBiusieTcs JTUYHOCTHO-OPUEHTHPOBAHHBIA TonxoJ B oOydeHuu. To ecThb
YUUTBIBAIOTCSI UHAUBUYaIbHbIE CKIIOHHOCTH U CIIOCOOHOCTHU y4allluX sl M CO3/1at0TCs yCIOBUS A1
00y4yeHus X B COOTBETCTBUH C IIPO(eccu OHAIbHBIMU HHTEPECAMHU.



COJEPXAHUE OBYYEHUA

[TpakTHyeckas yacTh y4eOHOTO colep KaHUsI TPEAMETa YCUIIEHA MaTePHAIbHOTEXHUYECKOM
0azoii menTpa «Touka pocTay UCMONIB3YEMOro Uil pealu3alud 00pa3oBaTEeNbHBIX MPOTPaMM B
paMKax MpernoaaBaHus OUOJIOTHN).

BBenenue (1 yac).

Lemu u 3amaun Kypca. AKTyanu3anusi paHee MoJydeHHBIX 3HAaHUH 10 pasjenaM OuOJIOTHH:
MounekynsipHasi OMOJIOTHSI, OCHOBBI T€HETHKH.

Pemenue 3anay no reMe «OCHOBHBIE CBOMCTBA KUBOr0. CUCTEMHAs OpraHu3aIus XU3HI».
Paznen 1.

Pemenue 3agau no reme «MoJiekyJasipHasi 0uosorus» (6 yacos)

Tema 1.1. Xumuveckuii coctaB kjieTkn. Heopranmueckue Beecrna.

XUMHYECKHE DIIEMEHTHl M UX POJb B KJeTke. Heopranuyeckue BemecTBa U MX pPOJib B
JKU3HEACSITENbHOCTH KIeTKH. Boga B KileTke, B3aMMOCBS3b €€ CTPOSHUS, XUMUYECKUX CBOWCTB U
Oouonornueckoir pomu. ConM HEOPraHWYECKHUX KHCIOT, HX BKJaag B obOecrneyeHue
KU3HEACSITEIbHOCTH KJIETKHM U TMojajepkaHue romeocraza. MoHbl B kieTke, uX (QyHKIUH.
OcmoTtuueckoe AaBJeHNE U TYprop B KieTke. bydepHbie cucteMbl KJIETKH.

Tema 1.2. XuMHYeCKHHA COCTAB KJIETKH. YrJjeBoabl. JINUALI.

VYreBoibl B KU3HEAEATEIbHOCTH PACTEHUN, )KUBOTHBIX, I'puOOB U OakTepuii. CTpyKTypHbIE
U (yHKUMOHAIBHBIE OCOOCHHOCTM MOHOCAaXapHAOB U JucaxapuioB. buomomumepsr -
HOJIM CaXapH/ibl, CTPOCHUE U OMOJIOTHYEcKast POJib.

Kupbl 1 MBI, 0COOCHHOCTH MX CTPOEHUS, CBSI3aHHBIE ¢ (PYHKIIMOHAIBHON aKTHBHOCTHIO
KJIETKH.

Tema 1.3. XuMuyeckuii cocTaB KJIeTKH. beJku.

Oprannueckrue BemiecTBa KJIETKHA. buomommmepbl — Oenku. CTpyKTypHas OpraHu3aIus
OenkoBbIX MosiekyJ. CBoiicTBa GenkoB. JleHaTyparus u peHaTypauus — OMOJOTHUYECKUI CMBICT U
3HaueHne. DyHKIUH O€IKOBBIX MoOJNeKyd. DepMeHTHl, UX pPOJb B O00ECHEYEeHUU MPOIECCOB
*Ku3HenearenpHoctd. Kinaccudukamus pepmMeHToB.

Tema 1.4. Xumuueckuii cocraB kKieTKU. HykjienHOBbIE€ KHCJIOTHI.

HyxnennoBbie KuCnoThI, UX poJib B KiIeTke. McTopus nsydenus. JIHK — Monekyna xpanenus
HacneacTBeHHON nHdopmauuu. CtpykrypHas opranuszauus JJHK. Camoynsoenne JIHK. PHK, ee
BH/JIbI, 0COOCHHOCTH CTPOCHUS U (PYHKIITMOHUPOBAHMUS.

AT® — 0oCHOBHOI aKKyMyISTOp dHepruu B kierke. OCOOCHHOCTH CTPOEHUS MOJIEKYJIbl H
¢ynkuuu AT®. ButamMuHbl, CTpO€HUE, HCTOUHUK MOCTYIUICHHUS U POJIb B OPTaHU3ME U KJIETKE.

Hemoncmpayuu: monens JIHK u PHK, tabmmnbl «I'eHeTnueckuii koay, «Meito3y, Mmoenu-
alnUIMKaluKY, WUIIOCTPUPYIOIIME  3aKOHBI  HACIEACTBEHHOCTH, IEPEKPECT  XPOMOCOM;
XPOMOCOMHBIC aHOMAJIMH Y€JIOBEKa U UX ()EHOTHUITUICCKUE TTPOSBIICHUS.

Jlabopamopnsie pabomeur:

JLLP.Ne 1 «M3yuenue GpepMeHTATUBHOW aKTUBHOCTH CIIFOHBD.
JLP.Ne 2 ««Bwinenenne n ounctka [JHK u3 xknerok pacreHuin»



Paznea 2.

Pemenue 3ana4 no reme «luroaorus» (11 gyacos).

Tema 2.1. lluTosi0rus KaKk HayKa.

Ilpeamer, 3a7auu U METOJI COBPEMEHHON IMTOJOTMH. MECTO IIUTOJIOTUM B CHUCTEME
€CTECTBEHHOHAYYHBIX U OMOJIOTMUECKUX HayK. VcTopus pasButus nutojorus. Teopetudyeckoe u
MPAKTUYECKOE 3HAYEHUE IMTOJOTMYECKUX MCCIECIOBAHUN B MEAUIMHE, 3IpaBOOXPAaHEHUH,
CEJIbCKOM XO3SICTBE, JIeJIe OXpaHbl MPUPOJIBI U IPYTrUX chepax 4eI0BEUYECKOM EeITeTbHOCTH.

Wctopus otkpbiTie kinetku. Kierounas teopusi. OCHOBHBIE MTOJI0XKEHHS IEPBOM KJIETOUHOM
teopuu. COBpeMEHHasl KJIETOYHAsl TEOpUs, €€ OCHOBHBIE MOJOKEHUS U 3HAUCHME JUIS pa3BUTUSA
OMOJIOTHH.

Tema 2.2. CTpoeHuHe KJIETKH U €€ OPraHouAbI.

[Inasmatuueckass memOpana u obosouka kieTkd. CTpoeHue MeMOpaHbl KJIETOK.
[IpoHMKHOBEHHE BEIIECTB Yepe3 MeMOpaHy KIETOK. Buasl TpaHCIopTa BeIIECTB uepes
[IUTOIUIA3MAaTHYECKYI0 MeMOpaHy KIETOK (ITaCCUBHBIM M AKTUBHBIA TPAaHCIIOPT, SK30IMTO3 H
3HI01MTO3). OCOOCHHOCTH CTPOEHHS 000I0UEK MIPOKAPUOTUIECKUX M YKAPHOTUIECKHX KIIETOK.

[urtonnazmMa U ee CTPYKTYpHbIE€ KOMIIOHEHTHl. OCHOBHOE BELIECTBO IUTOIJIA3MBbl, €ro
CBOWCTBA U (DYHKIUU.

SAnpo unrepdaszHoil KiaeTkr. XMMHUECKHH COCTaB U CTpOEHUE sApa. 3HaUeHue Apa B oOMeHe
BEIIECTB U Mepeaade reHeTHueckoi nudopManuu. SAapelko, 0coO0EHHOCTH CTPOSHUS U (PYHKIUH.
XpOMOCOMBI, TOCTOSHCTBO uucia Hu (OpMBI, TOHKOE cTpoeHHe. [loHsATHE O KapHOTHIIE.
["annouaHbIN U TATIIONIHBIN HAOOPBI XPOMOCOM.

Amnmnapat I'onsmxu. CTpoeHue, pacnoaokKeHHe B KJIETKaX KUBOTHBIX U PaCTEHUH, (QyHKIIMU
annapara ["onbIkKM: CHHTE3 IMOJIMCAaXapuIOB U JIMIKJOB, HAKOIJICHUE U CO3PEBAHHUE CEKPETOB
(Oenku, TUMUBI, TTOTUCAXAPHUIBI), TPAHCHIOPT BEIIECTB, POJib B (POPMUPOBAHUHU IIa3MaTH YECKOU
MeMOpaHbl U u30coM. CTpoeHue v GYHKIIUH JTU30COM.

Ounpomnazmatudeckass cetb (OIIC), ee Tumbl. OCOOEHHOCTH CTPOEHMS arpaHyJIspHON
(rmankoil) wm rpanyispHod (mepoxosaroit) OIIC. 3nauenue riaakoit OIIC B cuHTese
MOJICaXapy/I0B U JIMIIUJOB, UX HAKOIJIEHUH U TpaHcnopTe. 3ammTHast GyHkuus O11C (m3omsauus u
HelTpanu3anus BpeAHbIX AJIs KJIeTKH BellecTB). @yHkiun mepoxoBaToid IIIC (yuactue B cuHTe3e
O€eNKOB, B HAKOIJIEHHH OEJIKOBBIX MPOJYKTOB U UX TPAHCIOPTE, CBA3b C IPYIrMMH OpraHOMIaMH U
000JI0YKOH KIIETKH).

Pubocombl, 0COOCHHOCTH CTPOCHHS U POJIb B OMocHHTe3e Oenka. [lomupudocomsl.
Baxkyonu pactuTenbHbIX KIETOK, UX 3HaueHue, cBssb ¢ DIIC.

[InacTuapl: JEUMKOMIACTBI, XJOPOILIACTHI, XpomoruiacTel. OCOOEHHOCTH, CTPOEHHE U
¢bynkuuu mnactua. JAHK nmnmactun. Ilpoucxoxaenue xioporuiactoB. B3aumHoe mpeBpaiieHne
IJIACTHL.

MutoxoHapuu,  CcTpoeHue (HapyXkHas W BHYTPEHHSI  MeMOpaHbl,  KPHCTHI).
Muroxonapuansasle [JHK, PHK, pubGocomsl, ux posib. OyHKIMH MUTOXOHApHM. ['Mmoressl o
IIPOMCXOKIEHUU MUTOXOHAPUI. 3HaUEHHE BOZHUKHOBEHUS KUCIOPOAHOIO JbIXaHUSI B 3BOJIOLUH.



Knerounsnii 1mentp, ero crpoenue u ¢yHkuun. OpraHouasl ABrkeHus. Kierounsle
BKJIFOUECHHMSI — HETIOCTOSIHHBIA OPraHOMI KJIETOK, 0COOCHHOCTH U (DYHKIIUH.

Tema 2.3. ®oTocunres.
OO6wmeH BeulecTB U dHepruu. [ToHsATHE 0 MIIACTHYECKOM U SHEPreTUYECKOM OOMEHE.

@®ortocunTe3. CBeroBas W TeMHOBas (a3l (OTOCHHTE3a, OCHOBHBIE MPOLECCHI,
npoucxonsamue B 3TH (a3pl. OCHOBHBIE UTOTH CBETOBOM (a3el - cuHTe3 AT®D, BhIgeneHue
kucinopoga. dorodochopunuposanne. CymmapHoe ypaBHeHHE QoTocuHTe3a. [lepBUYHBIE
npoayKTel (orocuHTe3a. @DOTOCHHTE3 W YypOXKal CeNbCKOXO3SHCTBEHHBIX KyJbTyp. IlyTn
MOBBIIIEHNS IPOAYKTUBHOCTH CEJIbCKOXO031 CTBEHHBIX pacTeHni. K. A. TumupsaseB o kocMuuecKoi
POJIN 3€JIEHBIX PACTEHHUI. XEMOCHHTE3 U €r0 3HaYEHUEe B IPUPOJIE.

Tema 2.4. JHepreTudecKkuii 00MeH.

OHepreTuueckuii 0OMeH B KJIETKE M €ro OMOJOrMYecKUi CMBICI. DTalbl SHEPreTUYECKOro
oOMeHa, NPUYpPOYEHHOCTb 3TUX IIPOLIECCOB K OMPEIEIEHHBIM CTPYKTypaM KIETKU. 3HaueHHe
muToxXoHApUi 1 AT® B sHEpreTHUEecKOM OOMEHE.

Tema 2.5. Buocunres 0eaka.

buocunTes OenkoB B KIETKe U ero 3HadeHue. Ponb reHoB B OuocuHTE3e OEIKOB.
['eHeTnueckuii KO M €ro CBOMCTBAa. DTalbl OMOCHMHTE3a Oenka. Peakiiuu MaTpudHOrO CHHTE3a.
Perymsimust  cuHTe3a OenkoB. [eH-perynsTop, TeH-OMEepaTop, CTPYKTypHbIE TEHBI, HX
B3auMonerictBue. I[IpuHIMIT OOpaTHOM CBSI3W B peryssiiud  (QYHKIIMOHUPOBAHHS T'€HOB.
CoBpeMeHHbIE TPEICTABICHUS O IPUPOE IeHa.

Tema 2.6. TunbI 1ejieHU KJIETOK.

JKu3HEeHHBIH UK KJISTKH M ero 3tambl. [loAroToBKa KJICTKH K JACJICHUI0 — uHTepdasa, ee
nepuobl (MPEeCUHTETUUECKUH, CHHTEeTUYEeCKUN, TOCTCUHTEeTHYecKkUii). buonornueckoe 3HaueHue
uHTepdasbl. AmonTo3. MUTOTUYECKUHN ITUKIL.

AMUTO3 U ero 3HaueHrne. MUTO3 - IIUTOJIOTUYECKast OCHOBA 0€CIoJIoro pa3MHOKeHHs. Da3bl
MUTO3a, MX Xapaktepuctuka. CTpyKTypHble H3MEHEHUS W (PU3MOIOTHYECKHEe OCOOEHHOCTH
OpraHoOUJI0B KJIETKH BO BPEMS MHUTOTHYECKOr0 JieieHus. BepeTeno nenenus, ctpoeHue u GyHKIUN
HUTEW BepeTeHa. buosiornueckoe 3HaYeHue MUTO3a.

Mei103 - nuToIOrM4ecKas OCHOBA IOJIOBOrO pa3MHOXKEHHs. IlepBoe neneHue meiosa, ero
Ga3bl, UX XapaKTEPUCTUKA. YMEHBIIECHHE YMCIa XPOMOCOM KaK pe3yjbTaT IMEpPBOrO JIEIEHUS.
Bropoe nenenue meiiosa, a3bl, UX XapakTepuCcTUKA. bruonoruueckoe 3HaueHne Meio3a.

Tema 2.7. becnosioe U 10J10BO€ pa3MHOKEHHUeE.

dopMbI U CHOCOOBI pPa3MHOXKEHHUsT OpPraHU3MOB. becrojoe pa3MHOXKEHHE, €ro BHJIbI U
3HaueHue. [looBoe pazMHOKEHHUE, €r0 BUJIBI U SBOJTIOIMOHHOE 3HaUeHne. O011ast XxapaKkTepucTuKa
U OCOOEHHOCTH Pa3MHOXKEHHS OCHOBHBIX I'DYII OpraHu3MoB. Pa3BUTHE MYXKCKUX U KEHCKUX
TIOJIOBBIX KJICTOK y JKNBOTHBIX N paCTeHHfI.

Tema 2.8. OHTOreHe3 — MHAMBHAYAJBHOE PAa3BUTHE OPTraHU3MOB.

OmnogorBopeHne M ero TUnbl. OIUIOAOTBOPEHUE W Pa3BUTUE 3apOABINIA Yy JKUBOTHBIX.
OcHOBHbBIE 3Tanbl 3MOPHOHAJIBHOIO Pa3BUTUS  KUBOTHBIX. B3aumoneiictBue yacren
pa3BUBAIOILErOCs 3apojplilia. DBHOreHETUYECKUH 3aKOH, €ro COBPEMEHHAas WHTEPIpPETaLHus.



[ToctomOpuoHanbHOE  pa3BuUTHE. BpeaHoe BiMsAHUE aJKOrojs, HUKOTHHA, HApKOTUKOB,
3arpsI3HEHUs OKPY>KAIOLIEH Cpellbl Ha pa3BUTHE 3apOJIbIIA )KUBOTHBIX U YEJIOBEKA.

OO0mas xapakTepucTUKa U OCOOEHHOCTH Pa3MHOKEHHUS BUPYCOB, OakTepuil, BOJOpoOCIeil,
MOXO000pa3HbIX, MalOPOTHUKOOOPA3HbIX, TI'OJOCEMEHHBIX, MOKPHITOCEMEHHbIX, TI'pUOOB U
muiraiftHuKoB. CMeHa (a3 B )KU3HEHHOM IHKJIC.

Jemoncmpayuu: cxeMbl SHEPreTHIECKOro oOMeHa 1 (hOTOCHHTE3a.
Jlabopamopuvie pabomut:
JI.P.Ne 3 «BnusiHue ocMoca Ha TypropHO€ COCTOSIHUE KIETOK».

JL.LP.Ne 4 «CpaBHenue nudpy3moHHON CIOCOOHOCTH KJIETOYHOM MEMOpaHBl M KIETOYHOM
000JIOUKM.

JLP.Ne 5 «I1na3mMomnu3 U 1eria3Moin3 B PACTUTEIbLHON KIIETKE».

JL.LP.Ne 6 «Omnpenenenre HHTEHCUBHOCTH Tpoliecca GUKCAUU YIIIEKUCIIOr0 ra3a KiIeTKaMu
BOZIOPOCIIN XJIOPEILIBI.

JLP. Ne 7 «BblaeneHue yrileKMCIOrO Tra3a M TEIJIOThl JPOKKEBBIMU KJIETKaMHU IIPH
OpO>KEHUI

JLP.Ne 8 «IloBeaeHnne XpoMOCOM MPU MUTOTHYECKOM JIEJICHUH B KJIETKAX PACTEHUI.

JLLP.Ne 9 «IToBeaenre XpoMOCOM MPU MEHOTUYECKOM JICJICHUH B KJIETKaX PacTECHUI».

Konmponvnas paboma no pasoeny «L{umonozuny.

Paznea 3.

Pemienue 3apa4 no reme «I'eHeTnxa» (15 yacos).

Tema 3.1. He3aBucumoe HacJieioBaHue NPU3HAKOB.

IIpenmer, 3agaun U MeTonbl TeHETUKH. OCHOBHBIE pa3lielibl T€HETUKH. MecTo I'eHeTUKH
cpeau OMOJIOTMYECKHMX HayK. 3HA4€HHME T'E€HETUKH B pa3paboTKe MpoOJieM OXpaHbl MPUPOIH,
3JIpaBOOXpPAaHEHNS, MEAULIMHBI, CEJILCKOr0 X034icTBa. [IpakTHUecKoe 3HaU€HNE I'€HETHKH.

I'. MeHienb — OCHOBOIOJIOKHUK F'€HETUKU. METo/1 TeHETHUECKOTI 0 aHaIu3a, pa3padoTaHHbIH
I'. Mengaenem. ['enernueckas cumBosmka. [IpaBuna 3anucu cxem CKpeIyuBaHus.

HacnenoBanue mnpu MOHOTHOPHIHOM CKpeIIMBaHUU. JIOMUHAHTHBIE W PELIECCUBHBIC
npusHaku. [lepBblit 3aKkoH MeHiens - 3aKoH eAMH000pa3usi THOPUI0B MEPBOro MOKOIeHus. Bropoit
3akoH Mennens - 3akoH pacuienjenus. [lpaBuno umctoTel ramert. LluTonoruueckue OCHOBBI
pacuierieHus pyu MOHOTHOPUIHOM cKpetBanun. CTaTUCTUYECKHUI XapaKTep pacIIeTICHuUs.

[Tonarue o renax u amnensx. PEHOTHUN M TEHOTUIL. ['OMO3Urora M TIETEepPO3UTOTa.
Pacuienienre npu BO3BPaTHOM M aHAIM3UPYIOLIEM CKPELIUBAHUU.

HacnenoBanme mnpu auruOpugHoM ckpempBaHuu. HesaBucumoe KOMOWHUpPOBaHUE
HE3aBUCHUMBIX Tap MPU3HAKOB - TpeTUi 3akoH Menens. [{uTonornueckue OCHOBBI HE3aBUCUMOIO
KOMOWHUPOBAHMS Map MPU3HAKOB.

Jlemoncmpayuu: pemerka [lennera, 6MoJIOrMuecKuii MaTepuall.

Tema 3.2. B3aumoaeiicTBue ajljieIbHbIX H Hea/JIeJIbHBIX T€HOB.

HacnenoBanue mnpu B3auMOAEHCTBUU aJUIEIbHBIX TeHOB. [loMuHupoBanue. Hemnomnoe
nomuHupoBanue. Konomuuposanue. CBepx10MUHUpOBaHUE. MHOKECTBEHHBIN aJlIeIU3M.

BsaumogeiicTBue HeamienbHBIX TeHOB. HoBoOOpa3zoBanus npu ckpemuBanuu. OCOOECHHOCTH
HAaCJleIOBaHUsI KOJIMYECTBEHHBIX MpuU3HAaKoB. KommnumeHntapHocTs. Jnucra3. I[lommmepus.
MHoxecTBeHHOE AeiicTBUe TeHOB. [Ipumepbl MHOXKECTBEHHOTO JEWCTBUSA IeHOB. B03MOXKHBIE
MEXaHU3Mbl OOBSCHEHHS ITOrO SIBJCHHUS. | €HOTHIT KaK LEJOCTHAs MCTOPUYECKU CIIOKHUBIIASICS
cucrema.



Jemoncmpayuu: pucyHku, WIUTFOCTPUPYIOLUE B3aUMOJICICTBHAE aJUICNIbHBIX U HeaJJIeIbHbIX
TE€HOB

® OKpacka SIroJl 3eMJISIHUKY IPHU HEITOJHOM JJOMUHUPOBAHUU;

® OKpacKa MeXa y HOPOK IpH IIEHOTPOITHOM JIEHCTBUU T'€HA;

® OKpacKa BEHYHMKA y JIbHA — IPUMEP KOMIIJIEMEHTAPHOCTH;

® OKpacKa IJI0/1a y THIKBBI IPH AMHMCTaTUYECKOM B3aUMOJIEHCTBUY JIBYX F'€HOB;

® OKpacka KOJOCKOBOM YEellyH y OBCa — IPUMeEp MOJUMEPHUH.

Tema 3.3. XpomocomMHasi TeOpUsi HACJIEACTBEHHOCTH.

SIBneHuEe CLENJEHHOIO HAcIEelOBaHUS M OIPAaHUYEHHOCTb TPETHETO 3akoHa MeHpens.
3nayenue pabor T.I.Moprana u ero mKkoJbl B U3y4EHUH SBJICHUS CIEIUIEHHOTO HACIEIOBAHMUS.
Kpoccunrosep, ero Ouonornueckoe 3HadeHue. ['eHeTnueckue KapTbl XpoMocoM. OCHOBHBIE
MOJIO’KEHUSI XPOMOCOMHOM TeopUH HacleAcTBeHHOCTH. Bxman mkoinsl T.I'.Moprana B pa3paboTKy
XpPOMOCOMHOW TEOPHH HACJIEACTBEHHOCTH.

Jemoncmpayuu: MOIENN-aNIUIMKALMKA, WIUIIOCTPUPYIOIIUE 3aKOHBI HACIEICTBEHHOCTH,
IIEPEKPECT XPOMOCOM; T€HETUYECKUE KAPThl XPOMOCOM.

Tema 3.4. I'eneruxa noJa.

I'enernka mnona. IlepBHuHBIE W BTOPUYHBIE IIOJIOBBIE IPU3HAKU. XPOMOCOMHAs TEOpUs
olpeneneHys nosa. ['omoraMeTHbIi U reTeporaMeTHbIN 1o, Tunel onpeneneHus nona. Mexanusm
NoJAepKaHMsl COOTHOIIEHUs 110108 1:1. HacnenoBanue Npu3HaKkoB, CLEIIEHHBIX C ITOJIOM.

emoncmpayuu: cxeMbl CKpeIMBaHMs Ha IpUMepe KJIACCUYeCcKoil reMopuiuu Hu
JaJIbTOHHU3MA YEJIOBEKA.

Jlabopamopuvie pabomut:

JI.P.Ne 10 «Onpenenenre reHOTHIA IJIO0BOM MYIIKHU 1PpO30(UIIEI IO (PEHOTHITY».

Tema 3.5. 3aK0HOMEpPHOCTH U3MEHYUBOCTH.

N3menunBocTh. Knaccudukaius n3MEHYHBOCTH C MO3UIIUNA COBPEMEHHOW T€HETHKH.

Oenotunuueckas (MoauQUKAIMOHHAS ¥ OHTOTEHETHYecKas) HM3MEHUYHMBOCTh. Hopma
peakIuu U ee 3aBUCUMOCTh OT TeHoTuna. CTaTuCTUYEeCKHe 3aKOHOMEPHOCTH MOAM (PUKAIIMOHHON
W3MEHYMBOCTH; BapUAIIMOHHBIN psJl U BapUallMOHHAS KPUBAsl.

l'enotunuueckass  (koMOWHAaTHBHAsT W MYTallMOHHAs)  W3MEHYMBOCTh.  3HAuCHUE
KOMOWMHATUBHOH W3MEHYMBOCTH B OOBSICHEHWH OBOJIOIMOHHBIX IPOIECCOB, CEICKIUU
OpraHu3MoB. MyTalMoHHasi U3MEHYMBOCTh, €€ BUIbL. MyTaruu, ux npudunsl. Knaccudukarus
MyTallMii MO XapakTepy MW3MEHEHUsi TeHOoTuna (FeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE,
nuroriazMatuieckue). IlocnencTBusi BAMSHUA MYyTareHOB Ha OpraHu3M. Mepbl 3alIUTh
OKpYXalolled cpefapl OT 3arpsA3HEHUs MyTareHamH. 3aKOH TOMOJIOTMYECKHX pSIOB B
HacnencTBeHHOM n3MenunBocty. H.M. BaBuioBa. DkcriepuMeHTaaIbHOE MOJTyYeHHE MyTalluid.

Tema 3.6. 'eneTuka yesnoBeka.

I'eneruka yenoBeka. UemoBek Kak 00bEKT '€eHETHUECKUX HCCIIeA0BaHUi. MeToIbl U3yueHus
HaCJICACTBCHHOCTH 4eJI0BEeKa: TCHCaIOTUYCCKHH, OJIM3HEIOBEI, IIUTOT CHCTUICCKUM,
rUOpUIN3AIUS COMATUYECKUX KIIETOK.

HacnencrBennsie 0o0iie3HH, HMX pacopoCTpaHEHHWE B TMONYJSIIUSAX YeloBeKa. Mepsl
npo(UITaKTHKY HACIECTBEHHBIX 32a00J1€BaHMIl YelnoBeKka. BpeqHoe BIMsHUE allKOroJis, HUIKOTHHA
U HApKOTUYECKMX BEIIECTB Ha HACJEACTBEHHOCTh 4YeJoBeKa. MenuKo-reHeTHYecKoe
KOHCYJIbTUpOBaHUE. KpuTHKa pacCHCTCKUX TEOPHUH C TO3UIIMN COBPEMEHHOM Te€HETHKH.

Jemoncmpayuu: tabmuna «CHUMBOJIBI POJOCIOBHOW», PHUCYHKH, WIUTIOCTPUPYIOLINE
XPOMOCOMHBIC aHOMAJIMH Y€JIOBEKa U UX ()EHOTHUITUICCKUE TIPOSBIICHUS.

3auéTt no kypcy «Pemenne 3aga4 no oomeii 6monorumw» - 1 vyac.



IUIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110 KYPCY
I[TPAKTUYECKA BOJIOT' A CPEJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType JMYHOCTHBIX pPE3yJIbTATOB OCBOEHHUs IpeameTra «buosorus» BbIACIEHBI
CIIEYIOIME  COCTABJIAIOLIME: OCO3HAHME  OOYyYalOlUMHUCA  POCCHUMCKOM  Tpa)kJaHCKON
UJCHTUYHOCTH — TOTOBHOCTM K CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPEIEICHUIO,
HaJlMuyue MOTHUBAIMM K OOY4YEHHIO OMOJIOTMM, IIeJEHANpPaBIEHHOE pa3BUTHE BHYTPEHHHX
yOeXIeHU!l JUMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH M HMCTOPUYECKUX TPaAMLMNA pa3BUTHUS
OMOJIOrMUYECKOr 0 3HaHUS, TOTOBHOCTh U CIIOCOOHOCTh 00YyYaroIMUXcsl pyKOBOACTBOBATHCSA B CBOEH
JESITEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHU, HMPHUCYLIMMH CHCTEME OHOJOrHYECKOro
00pa3zoBaHMsl, HAJIMYHME YKOJOTMUYECKOr0 MPaBOCO3HAHUS, CIIOCOOHOCTU CTaBUTh LU U CTPOUTH
KM3HEHHBIC TIAHBI.

JInuHOCTHBIE pE3yNbTaThl OCBOEHUS npenMera «buomorus» IOCTUTalOTCS B E€IUHCTBE
y4yeOHOM M BOCHIUTATENbHOH NEATEIbHOCTH B COOTBETCTBUU C TPAAMLIUOHHBIMU POCCHHCKHUMHU
COLMOKYJIbTYPHBIMHM, MCTOPUYECKUMU M JYXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMH, IIPUHATHIMHU B
o0liecTBe MpaBUJIaMM W HOPMaMU IIOBEAEHUS M CIIOCOOCTBYIOT IpOIeCcCaM CaMOIIO3HAHUS,
CaMOBOCIUTAHMSI M CAMOPA3BUTHUS, PA3BUTUs BHYTPEHHEH MO3MLMM JUYHOCTH, NaTPUOTU3MA,
YBaXXEHUS K 3aKOHY M IIPABOINOPSAKY, YEIOBEKY TpyJa M CTapIIEMy MOKOJEHHUIO, B3aUMHOIO
yBa)KeHUs1, 0€PEKHOr0 OTHOLIEHUS K KYJIbTYPHOMY HACIEIUIO U TPAJULUSAM MHOTOHAI[MOHATIBHOIO
Hapona Pocculickoil @enepanuu, Ipupoie U OKPYKAIOILIEH cpelie.

JInuHOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOro mnpeameta «buonorus» MOJDKHBI OTpakaThb
TOTOBHOCTh U CIIOCOOHOCTh OOYYalOLIMXCS PYKOBOJCTBOBATHCSA C(HOpPMHUpPOBAHHOW BHYTpPEHHEN
MO3UIMEN JTMYHOCTH, CHCTEMOM IEHHOCTHBIX OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX yOEXKICHUH,
COOTBETCTBYIOIMX TPAIUIIMOHHBIM IEHHOCTSM POCCHUIICKOT'0 00IIECTBA, pACIIUPEHHE )KU3HEHHOT O
OIBITA U ONBITA AEATEIBHOCTH B IIPOLIECCE PEAN3ALMU OCHOBHBIX HAIIPABICHUN BOCIIUTATEIILHON
JIeSITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCTIMTAHHUS

cOpMHUPOBAHHOCTh ~ TPAXMAHCKOW  TMO3MIMU  OOy4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOIO YJIEHA POCCUIICKOro O0IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX MpaB U 00sA3aHHOCTEH, YyBa)KEHME 3aKOHA M
IIPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH AEATeNbHOCTH IPH CO3JaHUU Y4E€OHBIX IPOEKTOB,
pelIeHnn Y4eOHBIX U IT03HABATENIbHBIX 3a/1a4, BBIITOJIHEHUH OMOJIOrHYEeCKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTb OIPEAEIATH COOCTBEHHYIO MO3HUIIMIO 10 OTHOLIEHUIO K SIBJICHUSAM COBPEMEHHOM
KHU3HU U O0BSACHATH €€;

YMEHHE YYUTHIBATh B CBOUX JIEHCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOIO B3aUMO/IE€H CTBU S
JroeH ¢ pa3HbIMU YO©XKIEHUSAMH, KYJIbTYPHBIMU LIEHHOCTSMHU U COLUAIbHBIM MTOJIOKEHUEM;

FOTOBHOCTh K COTPYAHHYECTBY B IIPOLECCE COBMECTHOTO BBIMOJHEHHUS Y4eOHBIX,
IIO3HABATEJIBHBIX W HCCIEAOBATENbCKUX 3a/]a4d, YBAXKUTEIBHOIO OTHOIIEHHS K MHEHHIO
OTITOHEHTOB MPU 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOIOrMUECKOT0 COEPKAHUS;

TFOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOM €SI TEIBHOCTH

2) IaTPHOTHYECKOI0 BOCIIUTAHUA:

cOPMUPOBAHHOCTh POCCUHCKON T'pa)KIaHCKOH UACHTUYHOCTH, MATPUOTU3MA, YBAKCHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH nepen PoauHol, ropaocTu 3a CBOM Kpaii, cBoro Ponuny,
CBOM S3BIK U KYJBTYPY, IPOLUIOE U HACTOAILIEE MHOTOHALIMOHAILHOT 0 Hapoaa Poccuu;



[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIIEAUIO U MaMATHUKAM MPHUPOJbI, JOCTHKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIOCOOHOCTH OLIEHMBATh BKJIAJl POCCUNCKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTUH,
MOHUMAaHUs 3HAaYeHUsi OWOJIOTMM B TIO3HAHUM 3aKOHOB TMPUPOJbLI, B JKU3HH 4YEJIOBEKa U
COBPEMEHHOI0 00111eCTBa;

ujeiiHas yoexaEHHOCTb, TOTOBHOCTh K CIIy)KEHHUIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHE TYXOBHBIX [IEHHOCTEW POCCUMCKOTO HAPOA;

cOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STHYECKOT'0 TTOBEICHUS;

CIOCOOHOCTH OILIEHHWBATh CUTYAIMIO M IPUHUMAThL OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh Ha
MOpaTbHO-HPAaBCTBEHHBIC HOPMEBI M [ICHHOCTH;

OCO3HaHUE JIMYHOI'0 BKJIAJ]a B IOCTPOEHUE YCTOMYMBOro Oy IyILEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POAUTENSM, CO3/IaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATHUS IEHHOCTEN ceMEeWHOH KU3HHU B COOTBETCTBUU C TpaJAULIUAMU HapoaoB Poccuu;

4) 3cTEeTH4eCKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUII;

MOHMMaHHE SMOIMOHATILHOT' O BO3/ICICTBHS KUBOM MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HBIX BHUJAX MCKYCCTBA, CTPEMJICHHE TPOSBISATH
KayecTBa TBOPYECKOM JINUYHOCTH;

5) puznveckoro BocnuTanus, GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS M IMOINNOHAIHHOT O
OJaromosyums:

MMOHUMaHWE W pean3alis 3I0POBOro M 0e30macHoro odpasa *)u3HH (30POBOE MHUTAHHE,
COOJTI0/IeHNE TUTUEHUYECKUX TPaBUI U HOPM, COaJlaHCHPOBAHHBIM PEXKHUM 3aHATUA M OTIbIXA,
perynspHas pu3udeckasi aKTHBHOCTh), O€peKHOTr0, OTBETCTBEHHOT'0 M KOMIIETEHTHOT'O OTHOIICHUS
K COOCTBEHHOMY (DPM3UYECKOMY U IICUXHYECKOMY 370POBbIO;

MMOHMMAaHHE [IEHHOCTH TPaBUJI UHAUBUAYAILHOTO U KOJUIEKTUBHOT'O 0€30I1aCHOTO MTOBEICHUS
B CHUTYAIUsIX, YTPOXKAIOIINX 3/JOPOBBIO M KU3HHU JIFOJCH;

OCO3HAHUE IOCJENCTBUH M HEMPUSATUS BPEIHBIX NPHUBBIYCK (YMOTPEOJICHUS aJKOroIs,
HapKOTUKOB, KypEHUs);

6) TPyA10BOr0 BOCIIMTAHUA:

TOTOBHOCTh K TPYAY, OCO3HAHHUE LICHHOCTH MacTepCcTBa, TPyAOII00HE;

TOTOBHOCTh K aKTUBHO JI€ATEIbHOCTH TEXHOJOIMUECKON M COIMAIbHONW HaIlpaBIeHHOCTH,
CIOCOOHOCTh MHULIMUPOBATH, INIAHUPOBATH M CAMOCTOSTEIHHO BHIMOIHATH TAKYIO JESTEIbHOCTD;

UHTEpEC K pas3auuHbM cdepaM NpodecCHOHANbHON AesSTeNbHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHBIN BBIOOpP OynyIiel mpodeccuu 1 peaan30BbIBaTH COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TFOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO M €aMOOOpa30BaHHUIO Ha MPOTSHKEHUM BCel
YKU3HU;

7) 3K0JIOrH4eCKOr0 BOCIIUTAHUA:

9KOJIOTUYECKHU 1ieJIeco00pa3HOe OTHOIIEHHWE K MPHUPOAE KaK MCTOYHUKY >KM3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHHS;

TIOBBIIICHUE YPOBHS OSKOJOTUYECKOW KYJIBTYpPHI: TMPUOOPETEHHUE ONBbITa TJIAHUPOBAHUS
MOCTYITKOB U OIIEHKU MX BO3MOKHBIX TTOCIIEACTBUNA IS OKPYKAIOIIEH CPEIbl;

OCO3HAHUE II00aIbHOT0 XapaKkTepa YKOJIOTHUECKUX MPOOIIEM U TyTel UX PEIICHUS;

CIOCOOHOCTB HCIIOIH30BaTh MPHOOpETaEMbIe PH N3YICHUH OMOJIOTUY 3HAHUS 1 YMEHUS IPU
pelIeHuu Mpo0JieM, CBSI3aHHBIX C PAIMOHATBHBIM MPUPOAOIIOIE30BaHHEM (COOIIOIEHUE TTPABILI



MIOBE/ICHUSI B IPUPO/IE, HAMIPABICHHBIX HAa COXpAaHEHUE PaBHOBECUS B HKOCUCTEMAX, OXPaHy BUJOB,
sKocHCTeM, Ouochepsr);

AKTUBHOE HENPUSATHE ACUCTBUH, MPUHOCSIUIMX BPEI OKPYKAIOWIEH HPUPOJHOU Cpelne,
yMEHHUE IPOTHO3UPOBATH HEOJATONMPUSITHBIE KOJIOTHYECKHE TOCISACTBUS MPEITPUHIMAEMBbIX
JICCTBUI U IPEIOTBpALIATh UX;

HAJIMYKAE PA3BUTOrO HKOJOTMYECKOTO MBIIUICHHS, HSKOJOTMYECKOM KYJBTYphl, OIbITA
JEATEIbHOCTH  JKOJOTMYECKOW  HampaBJIEHHOCTH, YMEHHS pPYKOBOJACTBOBATHCS HWMH B
[03HABATEJIbHOW, KOMMYHMKATHBHOM M COLMAJIBHOW NPAaKTHUKE, TOTOBHOCTH K YYaCTUIO B
MPAKTUYECKOM 1eSITeIbHOCTH SKOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

cOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKl U OOIIECTBEHHOM MPAKTHUKHA, OCHOBAaHHOTO Ha JHANOre KYJIbTYp, CIOCOOCTBYIOIIEIO
OCO3HAaHMIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M YMTATENIbCKOW KYJIbTYpbl KAK CPEICTBAa B3aUMOECHCTBUSA
MEXY JIOAbMHU U IO3HAHUS MUPA;

NOHMMaHue creuuuky OMOJOTMU KaK HayKH, OCO3HaHUs €€ poiu B (OPMHPOBAHUU
palMOHAIBHOTO HAYYHOTO MBIIIJICHHS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHS 00 OKPYKAIOIIEM
MUpE KaK O €AMHCTBE IPUPOJIbI, YeTOBEKa U O0IIECTBA, B TO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH
U peIIeHUU IPpOoOJIeM COXPaHEHHUs TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OHMOJIOTUM JJII COBPEMEHHOW IUBHWJIM3AIMU: OOecredeHus
HOBOT'O YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3JAAHUE TEPCIEKTUBHBIX OMOTEXHOJOTUM, CIOCOOHBIX
pelaTh pecypcHbie MpoOJIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA IYTEH BHIXOJA U3 TI00ATBHBIX
AKOJIOTHYECKUX MPOOJIEM U OOecreueHns Iepexoia K YCTOMUUBOMY Pa3BUTHIO, PallMOHAIBHOMY
MCIOJIb30BAHUIO IPUPOTHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYCHUH OWOJOTHYECKUX 3HAHWM B IEJSIX TMOBBIIIEHUS OOIIeH
KyJIBTYpbl, €CTeCTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTaBHOH 4YacTH (YHKIIMOHAIBHOM
IPaMOTHOCTU 00yYaromuxcsi, PopMHUPyeMOi TP U3YIEHUN OHOJIOTUH;

IIOHMMAaHUE CYHIHOCTM METOJOB IO3HAHUS, HCIOJIb3YEMBIX B ECTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIOJNBb30BaTh I1OJIydaeMble 3HAHUS JUIsl aHalu3a U OOBSICHEHUs SBJICHUMN
OKPYXAIOIIEro MHUpa U MPOUCXOASAIIMX B HEM HM3MEHEHUN, yMEHHUE JielaTh OOOCHOBAaHHBIE
3aKJIIOYEHUS] HA OCHOBE HAYYHBIX (DAaKTOB W HMMEIOMIMXCS JAHHBIX C IENbI0 MOJy4YEHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO MCIOJIb30BATh OMOJIOTMYECKU € 3HAHUSA JJIs PeILIeHHsI TPOoOyieM
B PEAIbHBIX )KU3HEHHBIX CUTYyalUsX;

OCO3HAHHME LIEHHOCTU HAy4YHOH [eSTeIbHOCTH, TOTOBHOCTb OCYIIECTBIISATh HMPOEKTHYIO M
HCCIIEI0BATENbCKYIO J1€ATeIbHOCTh MHAUBUIYAIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHUI0 U CcaMO0Opa3oBaHHIO, K
AKTUBHOMY TIOJyYE€HUIO HOBBIX 3HAHWW MO OWOJOTMM B COOTBETCTBUHU C >KU3HEHHBIMHU
HOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3ysbTaThl OCBOEHUS Yy4ueOHOro mpeamera «buosorus» BKIIOYAIOT:
3HayuMBble i1 (OPMHPOBAHUS  MHUPOBO33PEHUS  OOYyHArOMIMXCS  MEXKIUCIUIIIMHAPHBIE
(MexXnpeaMeTHbIe) 001IeHay YHbIE TOHATHS, OTPAXKAIOIIHE [[EIOCTHOCTh HAyUYHOM KapTHHBI MUpa U
cenu(pUKy METOAOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIus,
SIBJICHUE, TIPOIIeCC, CUCTEMA, HayYHBIH (paKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,



HCCICOOBAaHNC, Ha6J'IIOI[eHI/Ie, HU3MCPCHHUEC, OKCIICPUMCHT H ,Z[pyFI/IX), YHHUBCPCAJIbHBLIC y‘le6HHe

neiictBust  (IO3HaBaTelbHbIE,  KOMMYHHUKATHBHBIE,  PEryJSTUBHbIE),  OOecHeynBaoIue
dopmupoBaHue (QPyHKIMOHAIBHOM I'PaMOTHOCTH U COLMAJIBHOM KOMMIETEHIMH OOy4aroluxcs,
CIOCOOHOCTD o0 yyaromuxcs HCIIOIb30BATh OCBOCHHBIE MEXIUCIUILIMHAPHEIE,

MHUPOBO33PEHUYECKNE 3HAHMS W YHUBEpPCaJIbHbIE Y4YeOHBIC JCHCTBUS B TIIO3HABATEIIBHOW U
COLMAJIBHON MPAKTHUKE.

MeTtanpeaMeTHble pe3ysbTaThl OCBOCHMSI MPOrpaMMbl CpeJHEro oOmiero oOpa3oBaHUS
JIOJDKHBI OTpaXkaTh:

OBjaieHUe YHHBEPCAIbHBIMH Y4€0HBIMH N03HABATEJIbHBIMH JI€HCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHe TeHCTBHUS:

CaMOCTOATENbHO (OPMYIMPOBATh U AaKTYaJU3UpPOBATh MpPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BATh MPU OCBOCHUU 3HAHMM MPUEMBI JJOTUYECKOTr0 MBIIIJICHUS (aHaIM3a, CHHTE3a,
CpaBHEHHUA, KIacCH(PHUKAIMU, O0000IIEHHUsI), pacCKpbhIBaTh CMBICI OHOJOTMYECKUX MOHATUN
(BBIOENATH UX XapaKTepHbIE MTPU3HAKH, YCTAHABIUBATD CBA3H C IPYTMMHU MOHATHSIMHU);

ONpenensaTh LEeNU MAESITeNbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU HUX JOCTHIKEHHS,
COOTHOCHUTH PE3yJIbTAThl IE€ATEIbHOCTH C MOCTABIEHHBIMU IEISIMH;

UCIOJIb30BaTh OHOJOTHYECKHE MOHATUA A OOBsSCHEHHsS (DAaKTOB M SIBJICHUN >KUBOH
MIPUPOJIBL;

CTPOUTH JIOTUYECKHUE PACCYXKACHHS (MHIYKTUBHBIC, IENYKTUBHBIC, 10 AaHAJIOTHH ), BBISBIISITh
3aKOHOMEPHOCTH W TMPOTHBOPEYHUS B PACCMATPUBACMBIX SIBICHUSAX, (DOPMYIMPOBATH BHIBOIBI U
3aKJIIOYEHMUS;

MPUMEHSITh CXEMHO-MOJICIBHBIE CPEACTBA IS NPEICTABICHUS CYIICCTBEHHBIX CBA3EH W
OTHOIIEHUN B M3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaK¥Ke MPOTUBOPECUUN pPa3HOTrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh MJAH PEUICHUS MPOOIEMBI ¢ YUETOM aHAN3a UMEIONINXCS MaTepHAbHBIX U
HEMAaTepUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE pPE3YJbTATOB LEISAM,
OLICHUBATh PUCKHU MOCIEICTBUN EATEIbHOCTH;

KOOPJIMHUPOBATh M BBIMNOJHATH pPabOTy B YCIOBHUSIX PEAIBHOTO, BHUPTYAIbHOIO U
KOMOMHUPOBAHHOT'O B3aUMO/ICH CTBUS,

pa3BUBaTh KPEATHBHOE MBIIIJICHUE TP PEIICHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBHUS:

BJIaJIeTh HaBBIKAMU Y4YEOHO-HCCIIEAOBATEIbCKOM W MPOEKTHOW AeSTeNbHOCTH, HaBBIKAMH
pazperieHusi TpodyieM, CIOCOOHOCTBIO M T'OTOBHOCTBIO K CaMOCTOSITENIbHOMY IOMCKY METOIIOB
pelIeHus MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METO/I0B TO3HAHMS,

UCMOJIb30BaTh pA3IUYHbIE BUIBl AEATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHHUSA, €ro
WHTEPIpPETALNH, TPEOOPA30BAHUI0 W NMPUMEHEHHIO B YYEOHBIX CHTYyallUsX, B TOM YHUCIE TpU
CO371aHUU YYEOHBIX U COLUAIIBHBIX MPOEKTOB;

(hopMHUpPOBATH HAYUYHBIH THUI MBIIUICHUS, BIAJAETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMHU
MOHATHSIMHU U METO/IaMH;

CTaBUTh U (OpMyTUpPOBATH COOCTBEHHBIE 3a/Jaud B OOpa30BATEIbHON MEATCILHOCTH W
JKU3HEHHBIX CUTYaIIHIX;

BBISIBJISITH IPUUMHHO-CIIE/ICTBEHHBIE CBSI3U U aKTYaJM3UPOBATh 33/1auy, BBIIBUTATh TUIIOTE3Y
e€ pelIeHus, HAXOUTh apr'yMEHTBHI JIJIs 1OKa3aTeIbCTBA CBOUX YTBEP)KICHUM, 3a/1aBaTh apaMeTpPhl
U KPUTEPHUH PELICHUS;

aQHAJIM3MPOBATH MOJYyYEHHBIE B XOJI€ PELICHUS 3a]a4l Pe3yIbTaThl, KDUTUYECKU OLIEHUBATH
UX JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;



JlaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPHUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATh LIEJICHANPABICHHBIH TOUCK MEpeHoca CPeICTB U CIOCO0OB JeiicTBUS B
npodeccCuoHaNBHYIO Cpeny;

yMETh  IEPEeHOCUTh 3HAaHHUA B  IIO3HABATEIbHYIO M  IpaKTUYECKyl  oliactu
KU3HEAESITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTel;

BBIBUTaTh HOBBIE WJEW, Ipenjararb OpPUTHHAIbHBIE MOAXOAbl M pEIIEHHs, CTaBUTh
npoOJIeMbl U 3aj1auu, JONMYCKAIOIINeE aJbTePHATUBHBIC PELICHUS.

3) padora ¢ uH(popmanuei:

OPHUEHTHPOBATbCS B PAa3IMYHBIX MCTOYHHMKAX HMH(OpMAIUH (TEKCTe y4eOHOro mocodus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTMYECKHX CIIOBApsAX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B MHTepHere), aHanM3MpoBaTh WHGOPMALHUIO pa3NUYHBIX BUIAOB U (HopM
IPEACTABIICHUS, KPUTUYECKU OLIEHUBATh €€ TOCTOBEPHOCTh U HENPOTUBOPEUUBOCTH;

GbopMynupoBaTh 3ampockl M IMPUMEHATh pa3MYHbIE METOABl NpPH MOHMCKE U OTOOpe
Ononornueckoil HHGOpMaLUU, HeOOXOAUMOMN IS BBIIIOJHEHUs yuyeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOIUH,
COBEPILICHCTBOBATh KyJIbTYypy aKTUBHOI'O M CIIOJIb30BAHUS Pa3INYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPaTh ONTUMAaNbHYIO (OpMy mpencraBieHHs OHOIOrHYECKON
uHpOpMaLuH (CXeMbl, TpaQUKH, IMArpaMMbl, TAOJIUIbI, PUCYHKU U JPYTOe);

WCIOJIb30BAaTh HAYYHBIA SI3BIK B Ka4yeCTBE CpencTBa MpH padoTe ¢ OHOIOrHYECKOM
uH(popMaIuel: NPUMEHATh XUMHYECKue, PU3NYecKue M MaTeMaTUYeCKHe 3HAKM M CHUMBOJIBI,
dbopMynbl, abOpeBHATypy, HOMEHKJATYpPYy, HCIIOIb30BaTh M MNPEoOpa3OBBHIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPE/ICTBA HAIJIAJHOCTH;

BIIaJIETh HaBbIKAMHM pAClO3HAaBaHHWA M 3aUMTHl  HMHGOpMALUH, WH(YOPMAIMOHHON
0€e3011acHOCTH JTUYHOCTH.

OBnajeHHne yHUBepPCATbHBIMIH KOMMYHUKATHBHBIMH 1€ CTBUSIMU

1) obOenne:

OCYIIECTBIIATH KOMMYHHKAIIMH BO BCEX cpepax KU3HU, aKTUBHO YIaCTBOBATh B IMAJIOT€ UIIH
JMICKYCCHUH I10 CYILECTBY 00CYKIaeMOM TeMBbI (YMEHHE 3a1aBaTh BOIIPOCHI, BBICKAa3bIBATh CYKIEHUS
OTHOCHUTEIILHO BBINOJIHEHUs IpeNIaraéMon 3ajadyu, yYUTbIBaThb MHTEPECHl U COIJIAaCOBAaHHOCTh
MNO3ULMM IPYIUX YYACTHUKOB JHajora Wil JUCKYCCHH);

pacro3HaBaTh HeBepOaJIbHbIE CPEICTBA OOLICHUS, IOHUMATh 3HAUE€HUE COL[UAIbHBIX 3HAKOB,
IPEeANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTYyallMi, yMeThb CMAr4aTh KOH(DJIMKTBI U BECTH
IIEpEroBOPHI;

BJIAJETh Pa3IMYHBIMM CIoco0aMHM OOIIEHHS M B3aMMOJEHCTBMS, MOHMMATh HaMepEHHs
JOPYrux JIIOJeH, IposBIATh YBaXXHUTEIbHOE OTHOLIEHHE K COOECEeAHUKY U B KOPPEKTHOH (opme
(bopMyIupOBaTh CBOM BO3PAXKEHMUS;

pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEACTB.

2) coBMeCTHAasl 1eSITeJILHOCTD:

[IOHMMATh W HCIOJIb30BAaTh MPEUMYLIECTBA KOMAHIHOM M WMHIMBUIYaJbHOW pabOThl MpHU
peieHny OMOoJIOrHyecKoil npobiemMbl, 000CHOBBIBATh HEOOXOIUMOCTh NMPUMEHEHHs TPYIIOBBIX
¢dopmM B3auMoIel CTBUS IIPU peIIeHUH yueOHOI 3a1a4u;

BBIOMpaTh TEMAaTUKy M METOJIbl COBMECTHBIX JACHCTBUH € y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEN Ka)10r0 4JIEHA KOJIEKTUBA;

IPUHUMATH LIE€JIM COBMECTHOM [ TEJIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS
o €€ JOCTHKEHHUIO: COCTaBJLATh IIIAH JACHCTBUH, pacCHpeAcisATb pOJIM C Y4ETOM MHEHUH
YYaCTHUKOB, 00CYX/1aTh PE3yJIbTaThl COBMECTHOM pabOTHI;



OLICHMBATh KAYECTBO CBOET0O BKJIA/la U KaXKJIOI'0 yJaCTHUKA KOMaH/bl B OOIIMI pe3yabTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

Ipe/jaraTh HOBBIE IMPOEKTHI, OLICHUBATh HAEU C TO3ULIHUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTHYECKON 3HAUUMOCTH;

OCYIIECTBJISATh HO3UTUBHOE CTPATETNYECKOE TOBEEHUE B PA3JIMUHbIX CUTYalUsX, IPOSBIIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

OgyajeHHne yHHUBePCATbHBIMHU PEryJIATHBHBIMH JeHCTBUSIMU:

1) camoopranu3anusi:

UCII0JIb30BaTh OMOJIOTMUECKUE 3HAHUS ISl BBIIBJICHUS TPOOJIEM M UX PEILICHHS B )KU3HEHHBIX
Y y4eOHBIX CUTYalHsIX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHWH IIeJIeBbIC U CMBICIOBBIC YCTAHOBKH B CBOHMX
JEUCTBUAX U IOCTYIKaX IO OTHOLICHHIO K >KMBOM INPUPOJE, CBOEMY 3J0POBBIO U 310POBBIO
OKPY’KaIoIIUX;

CaMOCTOSITEJIbHO OCYILECTBIISATh I[1O3HABATENIbHYIO JESATEIbHOCTb, BBIBJIATH IPOOJIEMBI,
CTaBUTh U (hOPMYJIMPOBATH COOCTBEHHBIE 3314 B 00pPa30BaTEIbHOM e TEIbHOCTH U )KU3HEHHbIX
CUTyalusiX;

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH PELICHUs MPOOJIEMbl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEANOUTEHUI];

JIaBaTh OL|EHKY HOBBIM CUTYyalUsM;

paciupsTh paMK{ y4eOHOI o IpeaMeTa Ha OCHOBE JIMYHBIX IPEANOUYTECHUN;

JieNaTh 0CO3HAHHBINA BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEILIECHUE;

OLIEHUBATh IPUOOPETEHHBII OIBIT;

crnoco0cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOW IPYIUIMHU B pa3HBIX 001acTax
3HAaHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CUTYyallUsM, BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATH
COOTBETCTBHE PE3YJIHTATOB LIEIISM;

BJIa/IETh HAaBBIKAMU M1O3HABATENbHON PEQIIEKCUM KaK OCO3HAHMS COBEPIIAEMbIX IEHCTBUN U
MBICIIMUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, UCIOIb30BaTh MPUEMBI pedIiekcuu i
OLIEHKU CUTYallld, BBIOOpa BEPHOIO PELLICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELIEHUs 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U aPT'YMEHTHI IPYTUX IIPH aHAIU3€ PE3YJIbTATOB ACSATEIBHOCTH;

3) npuHsTHE CEOSI M APYTHX:

INPUHUMATE ce0sl, TIOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U aPT'YMEHTHI IPYTUX IIPU aHAIU3€ PE3YJIbTATOB ACSATEIBHOCTH;

IpU3HABaTh CBOE IPABO U IIPABO JPYI'UX HA OUIMOKY;

pa3BUBaTh CHOCOOHOCTh MIOHUMATh MUP C MO3HMIMHU APYTOro YeIoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmetHsie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouonoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crienuduueckue ais ydeOHoro npenmera «buonorus» HaydHble 3HaHUS, YMEHHUS U
CrocoObl JEeWCTBUH 1O OCBOGHMIO, MHTEpHpETallMM M IpeoO0pa3oBaHUIO0 3HAHUM, BHJbI
JESITEIbHOCTU IO TOJIyYEHHIO HOBOIO 3HaHHUS M NMPUMEHEHUIO 3HAHHUM B Pa3IUYHBIX y4eOHBIX
CUTYaIUsiX, a TAK)KE B peajbHbIX )KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX ¢ Onosorueil. B mporpamme
IpeIMETHBIE Pe3yJIbTaThl IPECTABJICHBI 10 TOJ1aM 00yYeHUsI.



[IpenmerHbie pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buosnorus» ¢ 10 knacce TOMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MECT€ U POIM OHOJOrMM B CHCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HAayK, B (POPMHPOBAaHUH COBPEMEHHOW E€CTECTBEHHO-HAayYHOH KapTHHBI MUpa U
HAyYHOI0 MHUPOBO33PEHMSI, O BKJIAJ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOIOrOB B Pa3BUTHE
Ouosoruu, GyHKIIMOHATIHHON I'PaMOTHOCTH YEJIOBEKA /ISl pellieHus )KU3HEHHBIX 3a/1a4;

YMEHHME PACKPBIBATh CO/EepkKaHHE OMOJOTHYECKHX TEPMUHOB M IMOHSTHUH: XKHU3Hb, KJIETKa,
Opranusm, MeTabou3M (0OMEH BEIIEeCTB U MPEBPAIlEHIE YHEPTHH ), TOMEOCTa3 (CaMOperyJIsus),
YpOBHEBasi ~ OpraHu3alus  KHUBBIX  CHUCTEM,  CaMOBOCIPOM3BENEHHE  (PENpoayKLus),
HACJIEZICTBEHHOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHUE;

YMEHHME H3/araTb OMONOrMYEcCKHe Teopuu (KJIETOUHAs, XPOMOCOMHas, MYTallMOHHasd,
LEHTpalbHasg JorMa MoJeKyJsipHoW Ouoinoruu), 3akoHel (I. Mennena, T. Moprana, H. U.
BaBuiioBa) u yueHus (0 LEeHTpax MHOrooOpas3us U MPOMCXOKIEHUS KyJIbTypHbIX pacTteHuid H. U.
BaBwuiioBa), onpenensiTh rpaHUIIbBI UX TPUMEHUMOCTHU K KUBBIM CHCTEMaM;

YMEHHE BIIAJIeTh METOJaMH HAay4yHOro MO3HAHHsS B OMOJIOTHMH: HaOJIOJEHUE M OMHCAaHUE
KHUBBIX CHCTEM, IPOLIECCOB U SBJIGHUH, OpraHu3alusi U TpOBeIeHHE OHOIOrHYEeCcKOro
OKCIEPUMEHTA, BBIIBI)KEHUE THIIOTE3bl, BBISABICHUE 3aBHCUMOCTH MEXIY HCCIEeAyEeMbIMH
BEIUYMHAMHU, OOBACHEHHE TIOJIYYEHHBIX pPE3yIbTAaTOB, HCIOJB30BAHHBIX HAYYHBIX TOHSATHUH,
TEOpUl ¥ 3aKOHOB, YMEHUE JIeNIaTh BHIBOIbI HA OCHOBAHUU MOJTY4YCHHBIX PE3yJIbTATOB;

YMEHHME BBIICNISATh CYIECTBEHHBIE IMPHU3HAKW BHPYCOB, KIETOK IMPOKAPUOT M JIYKApHUOT,
OJTHOKJIETOUHBIX U MHOT'OKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IpPOLECCOB: 00MEHa BELIECTB U
IPEBpAIeHUs SHEPruu B KIETKe, (POTOCHHTE3a, MJIACTUYECKOr0 M SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, MEH03a, ONJIOJOTBOPEHMS, Pa3MHOKEHHUS, WHIUBUIYaJIbHOI'O pa3BUTHUS
opraHusmMa (OHTOTEHE3);

YMEHHE MPUMEHSTh MOJy4YEHHbIE 3HAHUS JJIsI OOBSICHEHHUsS OMOJIOTMYECKHX TMPOILIECCOB U
SIBJICHUH, JJI IPUHATUS MTPAKTUUECKUX PEILICHUH B MOBCETHEBHOM KU3HU C LIETbI0 o0ecreyeHus
0€30MacHOCTH CBOETO 3/I0POBbS ¥ 3[0POBbs OKPYKAIOLIHX JIFOACH, COOIIOIEeHNSI HOPM I'PaMOTHOTO
MOBEICHUSI B OKPY)KAIOLIEH NPUPOIHON cpene, MOHMMaHHE HEOOXOJUMOCTH HCIIONb30BAHUS
JOCTM)KEHMM ~ COBpEMEHHOW  Ouonoruu M OMOTEXHOJOrMH  JUIsl  PallMOHAJIBHOTO
IIPUPOJOIOJIb30BAHMS;

YMEHHME pelaTh JJIEMEHTapHble TIEHEeTHMYECKHE 3aJjaud Ha MOHO- U JUTHOpUAHOE
CKpelllMBaHue, CIEIVIEHHOE HacJelOBaHUE, COCTABIATh CXEMbl MOHOTMOPUIHOTO CKpEHIMBAHUS
JUIS TIpEeNICKa3aHusl HaclieJOBaHUs IIPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JIAOOpAaTOpHBIE W MpaKTHYEeCKHe paboThl, COOMIOAATh MpaBHJAa MpPU
paboTe ¢ yueOHBIM H JIA0OpaTOPHBIM 000PYIOBAaHUEM

YMEHHE KPUTUYECKH OIEHUBATh M HWHTEPIPETHPOBATh HH(GOPMALHIO OUOJIOTHYECKOTO
COZiepKaHUsl, BKIIOYAIOUIYIO IICEBIOHAYYHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOM MH(pOpMaLUU, HAYYHO-TIONYJSPHbIE MaTepHasbl), ITUUECKUE ACIEKThl COBPEMEHHBIX
HCCJICIOBAaHMI B OMOJIOTHH, MEIHIIUHE, OMOTESXHOJIOIHH;

YMEHHME cO37aBaTh COOCTBEHHBbIE IHCbMEHHBbIE M YCTHBIE COOOIIEHHs, 000011as
OMOoIOrnYecKyt0 HH(OPMALIHIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HUCII0JIb30BaTh MOHA TUHHBIN
arnmapat OUOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOCHUS YueOHOro penMeTa «buonorusi» 6 11 Knracce nOMHKHBI
OTpaXkaTh:

copMHPOBAaHHOCTh 3HAHUM O MecTe U pOJM OHOJIOTMM B CHUCTEME HAay4YHOrO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHUpPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHHBI MUpa U
Hay4YHOI'0 MHUPOBO33PEHMSI, O BKJIAJI€ POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOIOIOB B Pa3BUTHE
Ononoruu, GyHKINOHAIBHON IPaMOTHOCTH YEIOBEKa /IS PEIICHUS KU3HECHHBIX 33/1a4;



YMEHHUE PACKPBIBATh CO/AEp)KAaHUE OUONIOTMYECKUX TEPMUHOB W MOHATHUI: BUJ, MOMYJISALUS,
reHO(OH/T, IBOIOIMS, IBUKYIINE CUITBI ((DaKTOPHI) IBOJIIOIHH, IPUCITOCOOJIEHHOCTh OPraHNU3MOB,
BU1000pa30oBaHuE, IKOJOrHUYecKue (aKTOPhl, IKOCUCTEMA, TPOTYLIEHTbI, KOHCYMEHThI, pelyLI€HTHI,
[EeNY MUTaHUs, YKOJIOTHYEeCKas MupamMua, Ouoreorenos, onocdepa;

YMEHME u3Jaratb Ouojoruyeckue Tteopuu (dBomounoHHass Teopus Y. JlapsuHna,
CHUHTETHYECKasl TeOPUsl IBOJIOIINN), 3aKOHBI M 3aKOHOMEPHOCTH (3apoabiieBoro cxoacrea K. M.
bapa, uepenoBanus riaBHBIX HampaBiieHMd U nyted sBomonuu A. H. CeBepuoBa, ydyeHus o
ouocdepe B. 1. BepHanackoro), onpeaensts TpaHUIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJaMH HAyYHOTO TO3HAHHS B OMOJOTHU: HAONIOJEHWE M OMHCAHUE
JKUBBIX CHCTEM, IPOLIECCOB U SIBJICHUMN, OpraHu3alus U NPOBEJEHHE OMOJIOIMUYECKOro
OKCIEPUMEHTA, BBIIBMKEHUE TUIIOTE3bl, BBIABIECHUE 3aBHCUMOCTH MEXIY HCCIEAYyEMbIMU
BEIMYMHAMH, OOBSCHEHHE ITOTYYEHHBIX pPE3YJIbTATOB, HCIOJB30BAHHBIX HAyYHBIX TIOHSTHH,
TEOpUIl U 3aKOHOB, YMEHUE JIeNIaTh BBIBOJbI HA OCHOBAHHHU I1OJIy4YE€HHBIX PE3YJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH CTPOCHHS] OMOJOTMYECKUX OOBEKTOB: BHUIOB,
MOMYJALUNA, MPOAYLEHTOB, KOHCYMEHTOB, pPEIYIEHTOB, OHOrEOleHO30B U JKOCHCTEM,
OCOOCHHOCTH  TPOLECCOB:  HACIEACTBEHHOH  W3MEHYMBOCTH, €CTECTBEHHOro  0oTOopa,
BUI000pa30BaHusl, MPUCIIOCOOJIEHHOCTH OPraHU3MOB, JEHCTBHUS SKOJIOTHMUECKUX (aKTOpOB Ha
OpraHu3Mbl, IIEpeHOca BEIECTB U IIOTOKA SHEPIUU B SKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUN B
HKOCHCTEMAaX CBOEH MECTHOCTH, KPYTrOBOPOTA BEIIECTB U OMOr€0OXUMHUYECKHX ITUKIIOB B Onocdepe;

YMEHHUE MPUMEHSTh MOJYYEHHbIE 3HAHUA JJIs1 00BSCHEHUS OMOJOrMYECKUX IMPOLIECCOB U
SBJICHUM, JJI IPUHATUS MPAKTUYECKUX PEILEHUIN B MOBCEIHEBHOM JKU3HU C LEJIbI0 00ecrneyeHus
0€30I1aCHOCTH CBOET0 3/J0POBBS U 3/J0POBBSI OKPYKAIOILUX JIFOEH, COOII0I€HHSI HOPM IPaMOTHOTO
MIOBEJICHUSI B OKpY’Kalollell NpUPOJHON cpeae, MOHMMaHHE HEeO0OXOAMMOCTH HCIOJIb30BAHUS
JOCTHKEHHUM COBPEMEHHOM OMOJIOTHH /1JIs1 PallMOHAILHOTO MPUPOAOIIOIb30BaHUS;

YMEHHME pelllaTh 3JIEMEHTapHble OMOJNIOrMYECKUEe 3aJjauM, COCTaBISITh CXEMbI IepeHoca
BELIECTB M PHEPrUHU B IKOCHUCTEMaX (1eH MUTaHUs);

YMEHHE BBHITIONHATH JIAOOpATOpPHBIE W MpPAaKTUUECKHe padoThl, COOMIOAATh MpaBHIA TpPU
paboTe ¢ yueOHBIM U J1Ta00pPaTOPHBIM 00OPYIOBAHUEM;

YMEHHME KPUTUUYECKH OLEHUBAaTh M HUHTEPIPETUPOBATh HH(OPMALMIO OHOJIOrHYECKOIO
COZIepKaHuUsl, BKJIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpeAcTBa
MaccoBOM HMH(pOpMalMU, HAy4YHO-TIOMYJIIpHBIE MaTepuasbl), paccMaTpuBaTh TIJ100aIbHBIE
HKOJIOTUYECKUE MPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CcO37aBaTh COOCTBEHHBIE IHMCbMEHHBIE M YCTHBIE COOOIIeHHs, 00001mas
OuonornyecKyo nHMHOPMaIKIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO U CIIOJIb30BATh MOHSATHITHBIN
anmnapat OMOJIOTUH.
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KoaunuecTBo uacos

Ne DJieKTpOoHHbIE (LM poBbIe)
w/n HaumeHoBaHue pa3aesioB U TeM NPOTrPaMMbl Beero Kontpoabubie | [IpakTuueckue 06pazoBaTebHbIE PeCypehl
padoThI padoThI
1 Bgenenue. 1
9 Pemenne 3amad mo reme «MonekysipHast 5 9 https://urok.1sept.ru/articles/631232
OHOIOTUsD»
https://infourok.ru/tipovye-zadachi-
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3 Pemenue 3amad mo teme «L{uTomorus 11 7 4414459 html
https://infourok.ru/metodicheskiy-
material-dlya-resheniya-vseh-
4 Pemrenue 3agau mo teme «I eHETHKAY 15 1 vidov-zadach-po-genetike-
2773651.html
5 3auér no xypcy «Pemenue 3anad mo odmiei 1
OHOIOTHI»
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 10
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ITIOYPOYHOE IINTAHUPOBAHHME

10 KITACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne Tema vpoKka Hara nudposbie
n/n yp Bceero I/Iﬁcno.JIwOBaHne HpﬁaKTl/l‘leCKl/le H3yYeHus1i | oOpa3oBareibHbIE
oGopynoBanust padoThI pecypeni
1 Beenenue. 3.09
XuMHUeCcKUil cocTaB kieTku. Heopranuueckue hitps://resh.edu.u/subjec
2 $ HIeop 1 10.09 t/lesson/7847/main/3112
BEIECTBA.
40/
https://resh.edu.ru/subjec
3 XUMHYECKHUI COCTaB KJIETKH. YTIIEBOABL. JIMIIUAEL. 1 17.09 t/lesson/5397/main/2838
74/
https://interneturok.ru/les
son/biology/10-
. JlaTamk . ..
XUMHYECKHI COCTaB KJIETKH. beku. o klass/bosnovy-citologii-
4 JLP.Ne 1 1 OITHHACCKOU 0.5 24.09 b/stroenie-i-funktsii-
N TJIOTHOCTH
«M3yueHne GpepMEeHTATUBHON aKTHBHOCTH CITFOHBD) belkov-chast-1-
himicheskiy-sostav-i-
stroenie-molekuly-belka
. https://elearning.tstu.tver.
XUMHUYECKUM cOCTaB KJIeTKH. HyKiIenHOBbIE KHCIIOTHI. ru/pluginfile.php/63834/
5 JLLP. Ne 2 1 Hatuauk pH 0.5 1.10 '
«Breigenenune u ounctka JIHK 3 kinerok pacreHmii» mod_resource/content/2/
8 P J18.pdf
https://resh.edu.ru/subjec
6 Hyxneunossie kucnotsl. ATD 1 8.10 t/lesson/3840/conspect/1
63095/
7 O6o6maronmii ypok mo pasneny: «MonekynspHas 1 15.10

OMOJIOTHS.
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[uTonorus xak Hayka. Kinerounas teopwusi. Jlatuuk https://resh.edu.ru/subjec
8 JLP. Ne 3 AIIEKTPOMPOBOIN 0.5 22.10 t/lesson/5383/conspect/1
«BnusHue ocMoca Ha TYpropHO€ COCTOSTHUE KIIETOK» MOCTH, JIMHENKa 53370/
CrtpoeHue KJIeTKH U €€ OpraHOU/IbL. JlaTuuk
fépéﬁeine nhdy3roHHON CTOCOOHOCTH KIIETOYHOM BJ;?)):HO)SaTH https://resh.edu.ru/subjec
9 P A y3HO! oy 1 5.11 t/lesson/7848/conspect/3
MeMOpaHbI U KJIETOYHOH 00O0JI0UKH» Mukpockor,
11267/
J.P.Ne 5 Habop IUIA ==
«[1ma3monm3 u Aemna3Monn3 B pACTUTEILHON KIIETKE) penaprupoBaHUs
doTocuHTeE3.
I"azoBbIie 3 pexTh hoTOCHHTESA. https://resh.edu.ru/subjec
10 | JLP. No6 Harduki 0.5 12.11 t/lesson/1590/main/
kucnopona, pH
«OrnpeneneHne MHTEHCUBHOCTH TTporiecca (Gpukcamum
YTIIEKU CIIOTO T'a3a KJIETKAMH BOAOPOCIH XJIOPEILIbD)
?Ili,ep;fgnqecmﬂ OOMeH. Jaranx https://resh.edu.ru/subjec
11 N 0.5 19.11 t/lesson/2486/main/
«BplieieHue yriIeKUCIIoro ra3a u TerioThl Temrepatypsl, pH
JPOKKEBBIMH KJIIETKAMH TIPH OPOXKESHUNY
12 BuocunTe3 Oenka. 26.11 https://resh.edu.ru/subjec
' t/lesson/2214/main/
13 buocunTes Oenka. 312 https://resh.edu.ru/subjec
' t/lesson/2214/main/
Tume! gereHus KICTOK. Mukpockon, hitps://resh.edu.ru/subjec
JLP. Ne 8 Habop
t/lesson/3927/conspect/1
14 | «IToBegeHue XpoMOCOM IIPU MUTOTHYECKOM JICIICHUHU B MUKPOITpEnapaTo 10.12 05894/
KJIETKaX pacTEeHUI B, HAOOp s —
MperapupoBaHus
Becrosioe 1 1ojioBoe pa3MHOKEHHE. https://resh.edu.ru/subjec
15 17.12 t/lesson/5359/conspect/2
70998/
16 [TonoBoe pazmHOkeHUE. Melio3. Muxkpockor, 0.5 24.12 https://resh.edu.ru/subjec

JLP. Ne O

Habop

t/lesson/2484/main/
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«[ToBereHrEe XpOMOCOM TIPU MEHOTHYECKOM JICJICHUH B MHUKPOITpenapaTo
KJICTKaX pacTCHUI» B, HabOp ISt
npernapupoBaHust
17 NuauBuayanbHOE pa3BUTHE OPraHU3MOB 1401 https://resh.edu.ru/subjec
' t/lesson/2213/main/
18 | O6ob6marommit ypok no pasneny «lluromorusy. 21.01
HeszaBrucuMoe HaciieioBaHUE MPU3HAKOB. https://bio-

19 28.01 ege.sdamgia.ru/test?them

e=23
PenieHne reHeTHYECKUX 3a/1a4 HA MOHOTHOPHIHOE https://bio-

20 | ckpemuBaHue. 4.02 ege.sdamgia.ru/test?them

e=23
Pernienne reHeTHYECKUX 3a/1a4 HA TUTHOPHUIHOE https://resh.edu.ru/subjec

21 | ckpeluBaHHE. 11.02 t/lesson/4725/conspect/1
07946/

Pemenne reHeTnyecKux 3a/1a4 Ha aHATM3UPYIOIIEe https://interneturok.ru/les
CKpEIIMBaHUE. son/biology/10-
klass/osnovy-

22 18.02 genetiki/reshenie-
geneticheskih-zadach-na-
analiziruyuschee-
skreschivanie

23 BsauMozeiicTBrE TEHOB. 25 02 https://studarium.ru/articl
e/128

Perrenre reHeTHYECKUX 3a1a4 Ha HEMOJIHOE https://infourok.ru/didakt

o4 | AOMHHHDOBAHHE. 403 icheski_i—material—
reshenie-zadach-po-
genetike-6877873.html

o5 OmnpenesieHue rpyII KPOBH YEJIOBEKa — 11.03

INPpUMCP KOJOMHWHUPOBAHUS aJlJICJIbHBIX I'CHOB
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Pemenne koMOMHUPOBAHHBIX 3a/1a4.

https://studarium.ru/articl

26 1 18.03 o/127
XpoMOCOMHast TEOPHsI HaCIICACTBEHHOCTH. https://studarium.ru/articl
27 1 1.04
e/127
Penrenne reHeTnuecKuX 3a4a4 Ha CLEIIEHHOE https://studarium.ru/articl
28 1 8.04
HaCJIe/I0OBAHNE TIPU3HAKOB. e/127
I'eneruka moia. Mukpockor, https://infourok.ru/prezen
JLP. Ne 10 HaOop taciya-po-biologii-na-
29 N 1 0.5 15.04 -
«OmnpezeneHne reH0TUIIA TUIOA0BOH MYIIKH APO30(UIIBI MUKpOIIpenapaTo temu-genetika-pola-
110 CHOTHITY» B, klass-1994792.html
CocraBiieHHE POIOCIOBHOM. http://school31.irk.ru/me
30 1 22.04 dia/upload/66878 FKjwW
PXe.pdf
3aKOHOMEPHOCTH U3MEHYHUBOCTH. https://resh.edu.ru/subjec
31 1 29.04 t/lesson/5387/conspect/1
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30 I'eHeTnka uenoBeKa. 1 6.05 https://resh.edu.ru/subjec
' t/lesson/3653/conspect/
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