Paccmotpena

Ha 3acemanuu MO
[IpoToxoir Nel

ot 27.08.2021 r.

PocroBckas obnacts, Ilecuanokonckuii paiion, ceno Pa3suiibHOe
MyHununanbHoe 0r0PKeTHOE 00111e00pa30BaTeNbHOE YUPEXKICHHE
PazBunenckas cpequsisi oopa3zoBarenbHas mKoiaa Ne9

e

TOUKA § POCTA

CornacoBaHo [Tpunsita
3am.qupektopa 1o YBP Ha nemarorndeckom
JILA. ITobupeit  cosere [Iporokosn Nel
ot 30.08.2021 r.

FaHarvHa MoANKcaHo LpoBoit
AnUCHio:

Hatanbsa Hatansn BanewTuHoBHa
Mara: 2021.09.10 14:34:35
BaneHTnHOBHA ‘o300

YT1Bepxkaaro

Hupexrop MBOY PCOLL Ne9
H.B.I'anaruna

[Tpuxka3 0131.08.2021 r.Ne213

PABOYAS ITPOTPAMMA
1o OHOJIOTUH
(yka3zatb y4eOHBIN ITpeIMET, Kypc)
Yyuurens IlyaemenoBa Upuna ArekcaHapoBHA

(PUO)

Vposens o61mero obpasosanus (knacc) 10-11 Kgacc  (6a3oBblif ypoBeHs)

2021 - 2022 y4eOHBIH TOJ



IlosicHuTeILHAA 3aIMCKA
Pabouas nporpaMma y4debHoro npeameta «buonorus» (6a3oBbin ypoBeHb) anst 10-
11 knaccoB co3gaHa B COOTBETCTBUM TpeboBaHUSMU:

- ®eaepanbHOro rocyaapCTBeHHOro 0bpa3oBaTenbHOro CTaHaapTa CpeaHero
obulero obpazoBanus (Mpuka3 MUHUCTepcTBa 06pa3oBaHNa M Haykn Poccuinckoi
®epepaummn (MnHobpHaykm Poccun) ot 17 maa 2012 r. N 413 r. Mocksa" 06
yTBEpPXAeHUN (eaepanbHOro rocyaapcrseHHoro obpasosaTtenbHOro craHaapTa
cpeaHero (nosHoro) obuiero obpasoBaHuns™) C NI3BMEHEHNSIMU U AOMNOAHEHMAMI OT 29
Aekabpsa 2014 r., 31 pekabps 2015 r., 29 nioHa 2017 r. Ha OcHoBe:

- NPUMMEPHOW NporpaMMbl cpeaHero obuiero obpasosaHus no 6uonorum ana 10-11
K1accos;

OcHaleHne 0beobpasoBaTenbHbIX LWKOM COBPEMEHHbBIM aHAIOroBbIM M LIM(POBbLIM
obopyanoBaHNEM SIBNSIETCA MaTepuanbHOM 6a3oi peanusaumm geaepanbHbiX
rocyAapCTBEHHbIX 0bpa3oBaTesibHbIX CTAaHAAPTOB. TO OTKPbIBAET HOBbIE
BO3MOXXHOCTM B YPOUHOW 1 BHEYPOYHOWN, BHEKTACCHONAEATENBHOCTU U SIBNSETCS
HEOTbEMJIEMbIM  YCIOBMEM  (POPMMPOBAHNS BbICOKOTEXHOIOMMYHOW Cpeabl LLKOIbI,
6e3 KOTOpPOW CIOXHO NPEACTaBUTb HE TONbKO NPodunbHOE 06y4YeHne, HO U
COBPEMEHHbIN 06pa3oBaTeNbHbIM Npouecc B LenoM. PaspactaeTca none
B3aMMOAENCTBMSI YYEHMKANYUNTENS, KOTOPOEPACTNPOCTPAHSETCS 3aCTEHbI
LUKO/bIBPEA/IbHBIN UBUPTYAsIbHbIN COLNYM.

Hean u 3agaun «lIkoabHOr0 KBAHTOPUYMA»

«IIkonpHOTO  KBAHTOPHYMA» SBISAETCS opraHu3anueil  00pa3oBaTeNbHON AEATEILHOCTH
B ctepe oOIIEro W JOMOJHUTEIBHOTO OOpa30BaHWS, HANpaBI€HHAs HAa CO3JaHUE YCIOBUI
ATl paclIUpeHus cojepkaHusi o0mero oOpa3oBaHHS W Pa3BUTUS Yy OOydYarolIHXCS
COBPEMEHHBIX KOMIIETEHIHI 1 HABBIKOB, B TOM UHCIIE €CTECTBEHHOHAYTHOW rPaMOTHOCTH,
GopMupOBaHHS KPUTHUECKOTO M KPEaTUBHOTO MBINUICHHS, COBEPIICHCTBOBAHHS HABHIKOB
€CTECTBEHHO-HAYYHOW W TEXHOJOIMYECKON HAMPABICHHOCTEM, @ TAKXKE TOBBIIIECHUS
KauecTBa0Opa30BaHMUS.
Coznanne «lIlIkonpHOTO KBaHTOpHYMa) Ha 0a3e 0011e00pa30BaTeNLHON OpraHu3aluy Mpeanoaaraet
HCIOJIb30BaHKE PHOOpETaeMoro 000pyA0BaHuUsl, CPEACTB 00YUSHHUs U BOCITUTAHUS s
yriyOJeHHOrO OCBOEHHUSI OCHOBHBIX 00pa30BaTebHBIX MPOrpaMM OCHOBHOTO OOIIEro u
cpenHero o0mero o0pa3oBaHHs, BHEYPOUHOIl [EATENBHOCTH, MPOTPAMM AOTOJHUTETHHOTO
00pa3oBaHus, B TOM YHCNIE €CTECTBEHHO-HAYYHON U TEXHUYECKON HANPaBIECHHOCTEH.

3az(aann AC€TCKOI0 TEXHOMapKa «KBaHTOpI/IyM» ABJISIIOTCS

e peanu3anus OCHOBHBIX 0011e00pa3oBaTeIbHBIX porpamMmm o y4eOHBIM
IPEIMETaM €CTECTBEHHOHAYYHON HAMpABIEHHOCTH, B TOM YHCIE B paMKax BHEYPOYHOH

JIeATeNbHO- CTH 00YyYaroIuXcsi;

e pa3paboTKa M peaju3alysi pPa3HOYPOBHEBBIX JOMOJHHUTENBHBIX —0011€00pa3oBaTebHBIX

NPOTpaMM €CTECTBEHHOHAYYHOH HAMpPABICHHOCTH, a TAKXKe MHBIX TPOrpamM, B TOM 4YHCIIE B

KaHWK YJIIPHBIN IEPUOL;

® BOBJICYCHHUEC 06yqa}0mnxc;1 " neaaroru4yeCckux pa6OTHI/IKOB B MMPOCKTHYIO JCATECIbHOCTD,

e OpraHmu3alys BHEY4YeOHOH IEeATEeNbHOCTH B KaHUKYISPHBINA Mepuon, pa3paboTka M peanu3auus

COOTBETCTBYIOIIMX 00pa30BaTENbHBIX MPOTPaMM, B TOM 4YHCIE JUIS Jlareped, opra- HU30BaHHBIX

00pa30BaTeIbHBIMUA OPraHU3ALUAMH B KaHUKYJISAPHBIN EPUOS;

e MOBBINIEHHE MNPO(ECCHOHATBHOTO MacTepCcTBa MEJAarornieckux paboTHUKOB

ACTCKOr'0 TCXHOIIapKa «KBaHTopI/IYM», peaM3yrouux OCHOBHBIC H JOIIOJHUTCIILHBIC

o0mieo0pa3oBaTeIbHBIE MPOTPAMMEI.

C maTepranbHO-TEXHUUECKOH CTOPOHBI B 33/1aun co3aanus «1IKoTbHOro KBaHTOPHYMa) BXOUT
pasBuTHE 00pa30BaTENbHOI HHPPACTPYKTYphI 0011e00pa30BaTeIbHON OpraHu3aliy, B TOM



qycIie OCHaIeHUe 001e00pa3oBaTenbHON OpraHu3aluHu:

 000pynoBaHHEM, CpPeICTBAMU O0YUYEHHS M BOCIHTAHUS IS PACIIMPEHUS BO3MOKHOCTEH M3yueHHs (B
TOM YHUCJIE SKCIIEPUMEHTAIBHOI0) IIPEMETOB, KypCOB, TUCLUIUINH (MOIY-JIEH) €CTECTBEHHO-
HAyyHOM W TEXHOJIOTMYECKOM  HANpPAaBJICHHOCTEH IIPU Pealu3alii OCHOBHBIX
001meo0pa3oBaTeIbHBIX IPOrPAMM U JOTIOIHUTEIBHBIX 001€00pa30BaTENbHBIX IPOTPAMM;

e o0opynOBaHMEM, CpeAcTBaMU OOYYeHHs M BOCIHTaHHA JUIi HA4YalbHOTO 3HAKOMCTBA
00y4Jaroluxcst ¢ NPOEKTUPOBAHUEM WU KOHCTPYHUPOBAHMEM pOOOTOB, OOy4YEHHS OCHOBaM
KOHCTPYHPOBaHHS M TPOTPAMMUPOBAHUS, TNPUHLUIOB (YHKIMOHUPOBAHUS W  OCHOBBI
pa3paboTky MHPOPMALMOHHBIX CUCTEM U ANNapaTHO-NPOrPAMMHbBIX KOMIUIEKCOB U T. JI.;

* KOMIIBIOTEPHBIM, NPE3CHTALMOHHBIM U MHBIM O0OpYJOBaHHEM, B TOM YMCJIE Ui pealu3aluu
IporpaMM  JIOTIOJHUTENBHOTO  00pa30BaHUs ~ €CTECTBEHHOHAYYHOH M TEXHHYECKOH.



B ocHOBy o00pa3oBaTenbHON TporpamMMbl 3alI0KEHO TNPUMEHEHHE LU(POBBIX 1a0b0paTOpuil.
WCTIONb30BaHUS UAPOBBIX J1a0OpaTOpUii M  MHUKPOCKONMYECKOW TEXHUKH TIOKa3bIBAET, YTO
COBPEMEHHbBIC TEXHUUYECKHE CPE/ICTBA OOyYEHHS HOBOTO MOKOJEHHMS IMO3BOJISIOT JOOUTHCS BHICOKOTO
YPOBHS YCBOCHUS 3HAHWH, (OPMHUPOBAHHS TPAKTHYCCKUX HABBHIKOB OMOIOTMYECKHX HMCCIICIOBAHMIME,
YCTOWYMBOTO POCTa TIO3HABATENBHOTO HHTEpECa IIKONBHUKOB M, KaK CJIEJCTBHE BBICOKOTO YPOBHSI
y4eOHOI MOTUBAIIHH.
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Pabouas mporpamma mo Ouonoruumist 10—11 knaccos ¢ ucmonb3oBaHueM 000py10BaHUS
«I1IKOIBHOTO KBAaHTOPHYMa)

Ha 6aze IlkompHoro KBanTopuyma obecrieunBaeTcs peanus3aiys 00pa3oBaTEeNbHBIX MPOTPaMM
€CTECTBEHHO-HAYYHOH M TEXHOJIOTMYECKOH HANpaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHUH C
TpeOOBaHUAMHU 3aKOHOJATENbCTBA B chepe oOpasoBaHus U ¢ yueToM pexomeHmaimili depepaibHOrO
omneparopa yyebHoro npeamera «buonorusy.

O6pazoBarenbHas OporpaMmMa IO3BOJISIET  MHTETPUPOBATH — peallM3yeMble  3/1eCh  MOJXOJBI,
CTPYKTYPY H COZIepXKaHHue Mpu opraHu3anuu o0ydenus ouonoruu B 10—11 kmaccax, BRICTPOGHHOM Ha
0a3e 1000r0 U3 JOCTYIHBIX Y4eOHO-METOJMISCKIX KOMILICKCOB.

Hcnonb3oBanue o6opynoBanus «lLIKoIbHOTO KBaHTOpUyMa» IpU pPeaNu3aluu

HaHHOﬁ 06'pa30BaTeHBHOﬁ IIpOrpaMMEI IIO3BOJIAACT CO30ATh YCJIOBI/ISI:

e JUI S PACIIMPEHHs COJCPIKAHUS IIKOJBLHOTO OHOJOrHYECKOro 00pa3oBaHUS;

e ]IS TIOBBIIIICHHUS MTO3HABATEIbHOM aKTUBHOCTH O0YYArONIMXCS B €CTECTBEHHOHAYYHOM
o0Jacry;

e JUIS PA3BUTHUS JJMIHOCTH peOCHKA B TIpoIiecce 00ydeHus OMOIOTHH, €T0 CIOCOOHOCTEHH,
(GopMUpOBaHUS ¥ YIOBICTBOPCHUS COMMATIBLHO 3HAUYAMBIX HHTEPECOB M MOTPEOHOCTEH;

e U1 pa0OTHI C 0J]APEHHBIMH IKOJIbHUKAMH, OPrAHU3AIMH HX PA3BUTHS B PA3IHUHBIX 00J1aCTAX
00pa3oBaTeIbHOM, TBOPYECKON AEATEILHOCTH.



Oco0eHHOCTH colep:KaHUs CTPYKTYPHBIX KOMIIOHEHTOB padoueinporpammbl mo 6uonoruu B 10—
11 knaccax ¢ ucrnonp3oBaHueM 000pyA0BaHUS AeTCKOro TexHonapka «LlkombHbI KBAHTOPUYM»

2.Ilnanupyemble pe3yabTaThl 00yueHusino kypey «buosorus.
10—11 kaace»

OcBoenne yueGHOro mpeamera «buomorus» Ha ypoBHE cpeqHero oOmiero 00pa3oBaHUs TOIKHO
obecreunBaTh JOCTHKCHUC clicayromux MpEeAMCTHBIX, MCETAIPCAMETHBIX nu JIMYHOCTHBIX
00pa30BaTeNbHBIX PE3YJIbTATOB.

HpGIIMGTHI)IG PE3yJIbTAaThl

[IpenMeTHBIE pe3ynbTaThl 00y4eHUs OUOIOTHH JOKHBI 00eCTeurnBaTh:

» (dopMHpOBaHHE IIEHHOCTHOTO OTHOIICHUS K JKUBOM TNpHpone, K COOCTBEHHOMY OpraHH3MY;
MOHNMAaHUe POJU OMOJOTHH B (DOPMHPOBAHWH COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTHHBI MHPA;
e yMEHHE TNPUMEHATh CHCTEMYy OHMOJOTMYECKHX 3HAHHUM pAaCKphIBATh CYIIHOCTb JKUBOTO, HA3bIBATh
OTIMYUS  JKMBOTO OT HEXKHBOIO, IIEPEUHMCIATH OCHOBHBIE 3aKOHOMEPHOCTH  OpraHHM3alluH,
(yHKIMOHUPOBAaHUS OOBEKTOB, SBICHMH, TNPONECCOB KHBOW MNPUPOJIBI, 9SBONIOLUOHHOTO PA3BUTHSA
OPraHM4YECKOr0 MHUpA B €ro eUHCTBE C HEKUBOM NPUPOIOH;

e CpOPMHPOBAHHOCTD MPEJCTABICHUA O COBPEMEHHOW TEOPUH OSBOJIONMM M OCHOBHBIX
CBU/JIETEIBCTBAX YBOJIIOLUHY,

e BJ3JICHHE OCHOBaMM TMOHATUIHOTO ammapata ¥ HAy4YHOTO s3bIKa OHMONOTHH: MCIIOJIb30BAHHE
U3YUEHHBIX TEPMHUHOB, MOHSTHH, TEOpUH, 3aKOHOB U 3aKOHOMEPHOCTEH M OOBSCHEHUS
Ha0JII0aeMbIX OMOJIOTHYECKUX OOBEKTOB, IBJICHUI M MPOIECCOB,;

e T[IOHMMaHHE CIOCOOOB MOJNYy4YEHHs OUONOTMYECKMX 3HAHUM; HAJIMYUE OIBITa HUCIOJIb30BAHUS
METOJI0OB OMONOTMM C LENbI0 H3YYEHHS JKUBBIX OOBEKTOB, OMOJIOTMUYECKMX SBICHUH M MPOLECCOB!
Ha0MI0JIEHNe, ONHUCAaHUE, TIPOBEJICHUE HECIOKHBIX OMONOTMYECKHX OIBITOB M 3KCIEPUMEHTOB, B
TOM YHUCJIE C UCTIOIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB HMHCTPYMEHTOB;

e YMEHHE XapaKTepu30BaThb OCHOBHBIE TPYIIBI OPraHM3MOB B CHCTEME OPTaHMYECKOro MHpa (B TOM
EIWE BUPYCBI, OaKTepUH, pacTeHHs, TIPUOBHI, )KUBOTHBIE): CTPOCHHE, IPOLECCHI
KU3HEJEATETBHOCTH, UX NIPOUCXOXKICHNUE, 3HAYCHUE B IIPUPOJIEC U KU3HHU YEIOBEKA;

e yMeHHE OODBACHATH TOJOXKEHHE YENOBEKa B CHCTEME OPraHMYeCKOro MHpPa, €ro IpOMCX0XKAEHHE,
CXOJACTBA M OTIMYMA YEJIOBEKA OT JKMBOTHBIX, XapaKTEpU30BaThb CTPOECHHE M  IPOLECCHI
KU3HE/ICATETbHOCTH ~ OpraHM3Ma  YeJoBeKa, ero  MPHCHOCOOJEHHOCTh K Pas3IUYHBIM
HKOJIOTHUYECKUM (PaKTOpam;

e YMEHHE MHCIONb30BaTh MPUOOpPETEHHbIE 3HAHMS U HABBIKM I 3/I0pOBOr0  o0pasa KH3HH,
cOanaHCUpPOBAHHOTO MUTAHUA M (U3MYECKOH aKTUBHOCTH; HENPHATHE BPEHBIX NPHUBBIYEK U
3aBHCHMOCTEH; YMEHHE NPOTHBO/ICHCTBOBATH JKEHAYYHBIM MAHUITYJIALUAM B 00IaCTH 3/I0POBBS;

* YMEHHE OIUCHIBATH KIETKH, TKAHU, OPTraHbl, CHCTEMbI OPIaHOB U XapaKTepU30BaTh BaKHEHIINE
0MOJIOrMYECKHE TIPOLECCHl B OPTaHU3MaX PAaCTEHUH, KUBOTHBIX U YEJIOBEKA;

e CcopMHPOBAHHOCTH MpPEJACTABICHUH O B3aMMOCBSA3M HACIEJOBAHHMS MOTOMCTBOM IPH3HAKOB OT
poauTenbckuX (HOpM ¢ OpraHM3amued KIeTKW, HAJIMYMeM B HEH XpOMOCOM Kak HOCHTENeH
HacneCTBEHHOM HHPpopMaInK, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HAC/eJOBAaHHS TPU3HAKOB;



* chopMHUPOBAHHOCTb MPEACTABICHUH 00 OCHOBHBIX (haKTOpaxX OKpYXKArloIIeH cpepl, UX POIH B
KU3HENIEATETbHOCTH U 3BOJIOLMHI OPTaHU3MOB, PEICTABICHUE 00 AHTPOIOTeHHOM (PAKTOPE;

e chopMHUPOBAaHHOCTH TPEJCTABICHUH 00 HKOCHCTEMAax W 3HAUCHUW OHWOpasHooOpasus, O
TIOOATBHBIX  JKOJOTHYECKHX MpoOneMax, CTOSIMX Mepe] YelIOBEYeCTBOM M Crocobax —HX
PEOI0JICHHUS;

e YMEHHE peIaTh yd4eOHbIE 3aJaudl OWOJIOTHYECKOrO COIEpXKaHHsi, B TOM YHCIE BBIABIATH
NPUYMHHO-CJIICACTBCHHBIC CBA3HM, IMPOBOAWMTHL PACUYCThI, [ACJaTb BbIBOAbI HAa OCHOBAHHMH II0-
JIYUYCHHBIX PC3YJIbTATOB,

* yMEHHE CO3/1aBaTh M MPUMEHATH CIIOBECHBIC U IpadHIecKue MOACIH I OObSCHEHUS CTPOCHHS
KUBBIX CUCTEM, SBICHUI ¥ TIPOLIECCOB )KUBOU HPHPOIHI;

* TMOHMMAaHHE BKJIaJa POCCHICKHX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE OMOIOrMYECKHX HAYK;
 BIAJCHHE HABBIKAMH PAa0OTHl C MH(OpMAIKEH OMONOTHYECKOro COACPIKAHWs, MPEICTAaBICHHON B
pasHoil ¢dopMe (B BHAE TEKcTa, TAOMMYHBIX JAHHBIX, CXEM, TpauKOB, JUArPaMM, MOJIEICH,
M300pakeHni), KpUTHYECKOTO aHaIM3a MH(POPMAIIMH 1 OLIEHKH €€ JOCTOBEPHOCTH,

¢ YMCHHUC IUIAHUPOBATh IO PYKOBOACTBOM HACTaBHMKA W IIPOBOAWUTH y‘IC6HOC HCCICIOBAHUE HIIHU
NPOEKTHYI0 paboTy B obmacTé OMOJNOTHH; C y4ETOM HAMEYEHHOH 1en (HOopMyJIMpOBaTh mpodIeMy,
TunoTe3y, CTAaBUTh 3a/1d4H, BI)I6HpaTI> AJICKBATHBIC MCTOJBI 14 HMX pCHICHUA, q)OpMy.HHpOBaTI)
BBIBOJIBI; MyOJIMYHO MPE/CTABIATH TONYYEHHBIE PE3YIbTATHI;

* YMEHHE HHTETPUPOBATh OMONOTNYECKUE 3HAHNUS CO 3HAHUAMH IPYTHX YYEOHBIX IPEAMETOB;

e c(OpMHUPOBAHHOCTH OCHOB DKOJOTHMYECKOH TPAaMOTHOCTH: OCO3HAHHE HEOOXOIUMOCTH
JCHCTBUI MO COXpaHEHHIO OMOPa3HOOOpa3Ws M OXpaHe IPUPOTHBIX SKOCHCTEM, COXPAHEHHIO H
YKPETUICHHIO 3710POBbsI YENOBEKA; YMEHHE BBIOMPAThH IIENEBbIC YCTAHOBKU B CBOUX JCHCTBUSX H
HOCTYIKaX 10 OTHOILIEHHIO K XKUBOH MPUPOJIE, CBOEMY 3[I0POBBIO U 37J0POBBIO OKPY)KAIOLIHX.

METaI'IDEﬂ,METHbIe pe3ynbTaTtbl yHI/IBepcafIbele MO3HaBaTE/IbHbIE AEVICTBMH

basoBble nornyeckune AEVICTBMHZ

* BBISIBJIATH U XapPaKTEPH30BATh CYIIECTBEHHBIC MPH3HAKN OUOIOTHYECKUX 00BEKTOB (SIBICHH); o
yCTaHaBIMBATh CYIIECTBEHHbIH TpH3HAK Ki1acCUPUKAUU  OHOJNOTHYECKUX  OOBEKTOB,
OCHOBaHUs JJ1s 00001IEHUS ¥ CPABHEHUS, KPUTEPUH TIPOBOJMMOTO aHANIH3;

e C y4€TOM IpPEUI0KEHHOH OMOTOrMYeCcKoi 3a1aui BBISABIATH 3aKOHOMEPHOCTH M MPOTH-BOpEUHs
B paccMaTpuBaeMbiX (axkrtax u  HaOMIOAGHMAX; TpeanaraTb  KPUTEPUH IS BbIABJICHUS
3aKOHOMEPHOCTEN U TPOTHBOPEUHIA;

* BBIABJIATH AeUIUTH HHYOPMALIMH, TAHHBIX, HEOOXOAMMBIX ISl PEIeHHs OCTaBIEHHON 3a1auu;

e BBIABIATH IPUYMHHO-CJIEACTBEHHbIE CBSI3M MpPU HU3YYEHHHM OMOJOTMYECKHMX SBICHUH MU
TNPOLECCOB; JeNaTh BBIBOABI C HCIONb30BAHMEM [EIYKTHBHBIX U HWHAYKTHBHBIX YMO3aKIIOUECHHI,
YMO3aKJIIOYEHUH M0 aHaJIoTuH, GOPMYIHPOBATH THIOTE3b! O B3AUMOCBS3X;

* CaMOCTOSITEJILHO BBIOMPATh CHOCOO pelieHus yd4eOHOW Ouonoruyeckor 3amauu (CpaBHUBATH
HECKOJIbKO BAPHAHTOB peIleHHUs, BbIOMpaTh Hambolee MOAXOMAMMHA C YY4ETOM CaMOCTOSTENIBHO
BBIJICIIEHHBIX KPUTEPUEB).

basoBrle nccienoBaTenbcKue IEUCTBUS.

* HCIMOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUIT MHCTPYMEHT MO3HAHMUS;

e (opMmynupoBaTh BOMpPOCHl, (QUKCHPYIOLIME pa3pblB MEXKAY pEaTbHbIM U JKeIaTelbHBIM
COCTOSIHMEM CHUTYaIluH, 00beKTa, U CAMOCTOSTENbHO YCTAHABINBATH HCKOMOE U JJAHHOE;



e (QopmupoBaTh THUNOTE3y 00 HCTUHHOCTH COOCTBEHHBIX CYXKACHHHA M CYXICHUH IpPYTHX,
apryMEeHTHUPOBATH CBOIO TO3UIIMI0, MHEHUE;

e TIPOBOAUTH IO CAMOCTOSTENHHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOXKHBIA OHOIOTHYCCKHN
9KCIEPUMEHT, HEOONBIIOE HMCCIIEAOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH OMOJNIOTHYECKOro 00BEeKTa
V3y4YEHHUs, TPUYMHHO-CIIEICTBEHHBIX CBA3eH M 3aBHCHMOCTEH OMOJIOTHYECKMX OOBEKTOB MEXKIY
co00¥i;

* OIICHWBATh TPHUMEHUMOCTh M JOCTOBEPHOCTh HMH(OpPMAIMH, TOIYYEHHOW B XoJe Ouomo-
THYECKOTO HCCIeI0BaHus (IKCIIEPUMEHTA);

e CaMOCTOATENBHO (OpMyIHpOBaTh 000OIIEHWS W BBIBOABI 1O pE3ylbTaTaM MPOBEAEHHOTO
HAOJIONICHNS, ONbITa, HUCCICIOBAHUS, BIAJAETh HMHCTPYMEHTAMH OLEHKH JIOCTOBEPHOCTH
MOJy4YEHHBIX BBIBOJIOB U 00001IEHUH;

e IIPOTHO3UPOBATh BO3MOXKHOE JaJbHEWINEee pPa3BUTHE OHOJOTHUECKMX TIPOLECCOB M HX
TIOCTIE/ICTBUSL B aHAJIOTHYHBIX I CXOIHBIX CHTYaIlMsX, a TAKKE BBIIBUTATH MPEAIMONIOKCHHUS 00 MX
pPa3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pab6ora ¢ unpopmanmueii:

e NPUMEHATH PA3UYHBIC METOJBI, MHCTPYMEHTHI W 3alpoChl NPH TOMCKE U 0TOOpe OMOIIo-
TMYecKoil MHpOpPMALMM WM [AaHHBIX M3 HCTOYHUKOB C Y4YETOM MPEUIOKEHHOH YyueOHOI
OMOJOTMYECKOIi 3a1a4H,

e BHIOMpaTh, aHAJIHU3UPOBATH, CHUCTEMATH3UPOBATh U HHTEPHPETHPOBATH OHONOTHYECKYIO
nHOOPMAIUIO PA3IUYHBIX BUAOB M (OPM IPEACTABICHUS;

* HAXOAUTb CXOJAHBIC apryMEHTHI (MOATBEPKIAIOUINE WU ONMPOBEPTaIOIINE OJHY U Ty ke HJCIO,
BEPCHIO) B Pa3TMYHBIX HHPOPMAMOHHBIX HCTOUHUKAX;

e CaMOCTOATENbHO BHIOMpATh ONTHMANbHYIO (GopMy TpeicTaBieHHs HWHPOPMAUMUA U WIIIO-
CTPHPOBATh peIIaeMble 3aJaud HECIOKHBIMHA CXEMaMH, JHarpaMMaMy, HWHOW Tpadukod W uX
KOMOHWHAIUSIMU,

e OICHWBATh HAJAEKHOCTH OMOJOTHUYECKOW HWH(POPMAIMK 1O KPHUTCPHSAM, MPEIOKCHHBIM
yUHTENeM WK CHOPMYITHPOBAHHBIM CAMOCTOSTEIHHO;

* 5(Q(eKTHBHO 3aMIOMHUHATH U CHCTEMATH3UPOBATH MH(POPMALIHIO,

e OBNAJETh CHCTEMON YyHUBEpCANbHBIX MO3HABAaTENbHBIX JEeUCTBUI obecnednBaer chop-
MHUPOBAaHHOCTh KOTHHTHBHBIX HAaBBIKOB OO0 YYaIOMIMXCH.

VHuBepcalbHbIe KOMMYHHKATHBHBIE JeicTBUAOOIICHUE:

e BOCIPHHUMATh ¥ (OPMYIUPOBATH CYKACHHS, BBIPRXKATh 3MOIMU B TPOIECCE BBIMOIHE- HUS
MPAKTUYECKUX M JIa00OpaTOPHBIX paboT; BhIpaxkaTh ceOs (CBOI TOYKY 3pEHHs) B YCT- HBIX H
MHACbMEHHBIX TEKCTaX;

e pacrmo3HaBaTh HeBepOANbHBIC CPEICTBA OONICHWS, TOHUMATh 3HAYCHHE CONMAIBHBIX 3HAKOB,
3HATh U PACMO3HABATh MPEANOCHUIKH KOH(IMKTHBIX CHUTYallMii M CMSATYaTh KOH-(DIMKTHI, BECTH
NIEPETOBOPHI;

e MOHMMATh HAMEPEHHS JPYTUX, TPOSBIATH YBAKUTEIHHOE OTHOIIEHWE K COOECETHUKY U B
KOPPEKTHOH Gopme HopMyIHpoBaTh CBOU BO3PAKEHHS;

e B XOJ¢ Juanora W/WiIM JHUCKYCCHM 3aJaBaTh BONPOCHl MO CYIIECTBY 0OCYXmaeMoit Owuo-
JIOTHYECKOM TEMBI W BBICKA3bIBAaTh WJICH, HAICNCHHBIE HA peHIeHWe OWOJOTMYeCKOW 3ajadud U
ToJyIepKaHue OJIaroXKeNnaTeIbHOCTH OOIIEHNS;

* COIOCTaBJIATH CBOU CYXXICHHS C CYXICHHSIMH JPYIHX YYaCTHHKOB JTHAiora, oOHapyKHBaTh
pa3yinure U CXOACTBO MO3UIUN;

* MyOJUYHO MPEACTABIATH PE3YJIbTATHI BBIIOIHEHHOTO OMOJIOTHYECKOTO OMBITA (IKCIICPUMEHTA,
WCCIICIOBAHUS, TPOEKTA);

e CaMOCTOATENbHO BblOMPaTb GOpPMAT BbICTYN/EHUA C YY4ETOM 3aJay Npes3eHTauunm U 0co-
BeHHOCTEN ayAMTOPUM U B COOTBETCTBMM C HUM COCTaBAATb YCTHble U MUCbMEHHbIE TEKCTbl C
NCNO/Ib30BaHNEM WANIOCTPATUBHbLIX MaTepuasios.



CoBMecTHas JEATENbHOCTD (COTPYIHUUYECTBO):

e [OHMAMATh M KCIOJIH30BATh MPEUMYIIECTBA KOMAHIHOM U MHAMBUAYATbHOU pabOThl MPH PEIICHUU
KOHKPETHOH 01onorndeckoii mpodnembl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHS TPYIIOBLIX hopM
B3aMMO/ICHCTBHUS TIPH PEIICHUY MOCTABICHHON y4eOHOI 3a1auu;

* [PUHUMATH LEJIb COBMECTHOW AEATENBHOCTH, KOJUIEKTUBHO CTPOMTH JEUCTBHA MO €€ JOCTUKEHUIO:
pacmpenemnaTh pojiu, A0TOBAPUBATHCS, 00CYKIATh MPOLECC M PE3yibTaT COBMECTHOM PabOTHI, yMETh
00001IaTh MHEHHS HECKONBbKHX IIOJICH, MPOSBIATH TOTOBHOCTh PYKOBOJHTBH, BBHITIOTHSTH
MOPYYEHUS], TOTUUHATHCS;

* IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOH pa0OThI, OMNPEAENSTh CBOK poib (C  yd4éToM
IPEANOYTEHHH W BO3MOXHOCTEH BCEX YYACTHHKOB B3aMMOJCHCTBHS), pacrlpeiessaTh 3aaadun
MEXIy WICHaMH KOMAaHIbl, Y4acTBOBaTb B TIpPYMNMOBHIX (hopmax paboThl (00CyxIeHus, 0OMeH
MHEHHSAMH, «MO3TOBBIC IITYPMbI» 1 HHBIC);

 BBHINOJHATH CBOK 4YacTh pabOTHI, JOCTHraTh KAa4eCTBEHHOTO pe3ylibTaTa II0 CBOEMY
HaIpaBJICHUIO U KOOPJUHUPOBATH CBOU JEUCTBUS C APYTUMH WICHAMH KOMAH[bI;

e OIICHMBATh KAueCTBO CBOEr0 BKJaga B OOIIMHA MPOAYKT MO KPUTEPUSM, CAMOCTOSATEIHHO
c(hopMyIHpPOBaHHBIM YYaCTHHKAMH B3aUMOJICHCTBHSA; CPAaBHUBATH PE3yJIbTaThl C HCXOIHON 3aauet u
BKJIa/ KQ)XJIOTO WICHA KOMAH/Ibl B TIOCTIKEHHE PE3yIbTATOB, pa3AeniTh chepy OTBETCTBEHHOCTH U
HPOSIBIIATH TOTOBHOCTb K NPEAOCTABICHUIO OTYETA EPEl IPYIIIION;

e OBJIQJIETh CUCTEMOM YHHUBEPCATbHBIX KOMMYHHKATUBHBIX AEWUCTBUH, KOTOpass oOecreduBacT
chopMUpPOBAHHOCTH COLMATBHBIX HABBIKOB U AMOI[OHAILHOTO HHTEIUIEKTa 00yYatOIIXCSL.

YHUBEpCAbHBIE PETYIATUBHBIE AeHCTBUACAaMOOPTaHU3 AU

e BBIABIATH MNPOONEMBI JUIS PENICHHS B JKM3HEHHBIX M Y4YEOHBIX CHTYalUsX, HCIHONB3ys OHo-
JOTUYeCKUe 3HAHUS,

* OPUEHTHPOBAThCS B PA3JIMYHBIX TMOAXOJAX TMPUHATHS PEUICHUN (MHIMBHIYaNbHOE, TIPHHSITHE
pelIeHus B IpyIIe, IPUHITHE PelIeHn Tpynnoii);

* CaMOCTOSTEIFHO COCTAaBISATH ANTOPUTM PELICHHS 3aiady (WM €ro 4acTh), BEIOMpATh CrOCOO
penreHnst yueOHOM OMONOTMYECKON 3a4aull ¢ y4ETOM HMMEIOIIUXCA PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh IIPE/UIaracMble BapHUAHThI PEIICHWN;

e COCTAaBIATh IUIaH JeHCTBUM (IUIaH peanu3allid HAaMEYEHHOTO alrOpuTMa pelIeHHs), Kop-
PeKTHPOBaTh MPEIOKEHHBI alrOpPUTM C YYETOM MONTY4EHHS HOBBIX OHOJOTMYECKUX 3HAHHH
00 n3ydyaeMoM OHOJOTUYECKOM OOBEKTE;

e JlenaTh BBIOOpP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTpOIIb (pedaexcus):

* BIQJETh CIIOCOOAMI CaMOKOHTPOJIS, CAMOMOTHBALMHI U pedekcui,

e J1aBaTh A/ICKBATHYIO OIEHKY CUTYallMH W TPEANarath IiaH e€ H3MEHEHHS;

* YYUTHIBATh KOHTEKCT U TIPEIBUIETH TPYHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IPU PELIEHNU yueOHOM
OHOJIOTHYECKOH 3aJiavui. AJIaHTI/IPOBaTB pPEHICHUE K MCHAKIUMCA 06CTO$[TCJ'II)CTB3M;

* OOBSCHATH MPUYHMHBI JOCTHKCHHS Pe3yJIbTaToB JEATEIBbHOCTH, JABATh OLEHKY
NPUOOPETEHHOMY OIBITY, YMETh HAXOJUTh TO3UTUBHOE B IPOU3OMLIE/IICH CUTyallNH;

* BHOCHTb KOPPEKTHBBI B JESTENBHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, M3MEHHBIIMXCS
CUTYaIUi, yCTAHOBIECHHBIX OMINOOK, BOSHUKIINX TPYIHOCTEH;

* OIICHMBATH COOTBETCTBHE PE3YJbTAaTa LN U yCIOBUSM.

OMONMOHATBHBI HHTEIUIEKT:

* pa3NMyaTh, HA3BIBATH M YIPABIATH COOCTBEHHBIMU SMOLMSAMI U IMOLMSIMH JPYTHX;

* BBIBIATH M QHANM3UPOBATH NPUYNHBI IMOLHNH;



 CTaBUThH ce0s HA MECTO JPYTrOro 4YenoBeKa, IOHUMATh MOTUBBI U HAMEPEHUs JAPYToro; e
PeryaupoBaTh CIOCO0 BBIPAKEHHS IMOIIHUH.

[TpunsTHe ceds u Apyrux:

* OCO3HAHHO OTHOCUTBLCS K JPYrOMY YEJIOBEKY, €r0 MHEHHIO;

e MpU3HABATh CBOE MpPaBO HA OMMOKY M Takoe e IMpaBO JPYyroro;

* OTKPBITOCTH ce0€ U APYruM; 6 0cOo3HAaBATh HEBO3MOKHOCTh KOHTPOJIMUPOBATH BCE BOKPYT;

e OBJIQJIETh CHUCTEMOH YHHBEPCAIBHBIX YYEOHBIX PETYJIATHUBHBIX JEHCTBHIA, KOTOpas obec-
ne4yruBaeT GOPMHUPOBAHIE CMBICIIOBBIX YCTAHOBOK JTMYHOCTH (BHYTPEHHSSI O3UIIUS TMYHOCTH ), U
KM3HEHHBIX HABBIKOB JIMYHOCTH (YIpaBICHUS COOOW, CAMOAMCIHMILIMHBI, YCTOHYMBOTO
MIOBEJICHMS ).

JINYHOCTHBIE PE3YIIHTATHI

[TaTpuoTnueckoe BocUTAHHUE:

* [OHMMaHUE IIEHHOCTH OMOJOTHUYECKOW HAyKH, e€ poiM B Pa3BUTHU YEIOBEUYECKOro OOIIECTBa,
OTHOILIEHHE K OMOJIOTHH KaK BaXKHOW COCTABJIAIONICH KYJIbTYPHI, TOPJOCTb 32 BKJIAJ POCCHHCKHX U
COBETCKHX YYEHBIX B Pa3BUTHE MUPOBOM OMONOTHUYECKON HAYKH.

['paxnanckoe BOCIUTaHUE:

* TOTOBHOCTh K Pa3HOOOpa3HOM COBMECTHOW JAEATEIbHOCTH IPU BBITOJHEHAU OHOJOTHYECKUX
OIBITOB, AKCIIEPUMEHTOB, HCCIEJOBAHUM U MPOCKTOB, CTPEMJICHHE K B3aUMOIIOHMUMAHUIO H
B3aMMOIIOMOIIIH.

JlyXOBHO-HPaBCTBEHHOE BOCIUTAHUE:

* TOTOBHOCTH OIICHHUBATH CBOE MOBEACHUE M MOCTYIKH, a TAKXKE MOBEICHUE M MOCTYIKU APYTUX
JIOJEH C TMO3MLUM HPABCTBEHHBIX HOPM M HOPM 3KOJOTHYECKOrO IMpaBa C Y4ETOM OCO3HAHMS
MOCJEACTBUM MOCTYIKOB.

OCTeTHUECKOe BOCIUTAHHE:

e MOHMMAHHE HMOIMOHAIBHOTO BO3JMCUCTBUS TPHUPOAbl W €€ MHeHHOCTH. LleHHOCTH Hay4YHOTO
ITO3HAHUS:

e OpDHEHTAIlMS B JEATEIPHOCTH HA COBPEMEHHYIO CHCTEMY OWOJOTMYECKHX HAYYHBIX Mpea-
CTaBIICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHSA TMPUPOJIbI, B3aUMOCBA3AX UENOBEKa C
MIPUPOIHON U COLMATILHOM CPENOi;

* Da3BUTHE HAYYHOU JN0O03HATENLHOCTH, HHTEpECca K OMONOTHYECKOH HayKe U UCCIEN0BATENbCKON
JIeSITeIbHOCTH,

¢ OBJIaJICHHE OCHOBHBIMH HaBBIKAMH HCCIIEAOBATEIbCKON NEATEIbHOCTH.

®dopmupoBaHUE KyIbTYPHI 370POBBS:

* OCO3HAHHE LEHHOCTU >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3[0POBbI0 M YCTaHOBKA Ha
3I0pOBBI  00pa3 Ku3HM (3M0pOBOE€ MHTAHWE, COONIOJEHHE TUTHEHWYECKUX  TIPABUI,
cOaTaHCUPOBAHHBIN PEKUM 3aHATHH U OTIBIXA, PETyispHas Gu3ndeckas akTHBHOCTD);

e OCO3HAHWE TIOCIHEACTBUN U HEMPUATHE BPEIAHBIX TPHUBHIUEK (YMOTpeOIeHHe aIKOTOI,
HapKOTHKOB, KypeHHe) 1 MHBIX (OpM Bpesia sk PU3UUECKOTO M IICUXMUIECKOTO 3I0POBbS;

e cOONMIOJICHNE MpaBWI OE30MACHOCTH, B TOM YHCIE HAaBBIKM 0€30MacHOTO TOBEICHHS B
MPUPOIHON CpeEE;

e YMEHHE OCO3HABaTh OSMOIMOHAIBHOE COCTOSHHE CBOE W JAPYIHX JIOJACH, YMEeTh YIpPaBIATH
COOCTBEHHBIM SMOIMOHAIBHEIM COCTOSHHEM;

e c(OpPMHUPOBAHHOCTh HaBbIKa pe(IeKCHU, TPH3HAHUE CBOETO MpaBa Ha OMHUOKY M TaKOTO XKe
paBa APYyroro 4eaoBeKa.

Tpynosoe Bocniuranue:
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e AKTHBHOE Yy4YacTHE B PCLICHUM NPAaKTUYECKHUX 3aaad (B paMKax CEMbH, IMIKOJbI, rOpoja ,001acTH)
OMONMOTMYECKOM ¥  JKOJOTMYECKOW HANpaBICHHOCTH, HMHTEPEC K MPAKTHYECKOMY H3yYCHHUIO
npodeccuii, CBS3aHHBIX C OWOJIOTHEH.

DKOJIOTHYECKOE BOCITUTAHUE:

e OpUEHTANUs HAa TNpPUMEHEHHE OWONOTMYECKUX 3HAHMU Uil pemieHus 3ajad B 00JjacTu
OKpY’)KaloIllell Cpeabl, IUIAHUPOBAHUS IIOCTYIIKOB W OLEHKM MX BO3MOXHBIX IOCIEACTBUHA  JUIS
OKpY>Karollen Cpebl;

e TIOBBIIICHUE YPOBHS OKOJOTMYECKOM KYJIbTYpbl, OCO3HAHHME IJI00AJBHOIO XapakTepa 9KoO-
JOTMYECKUX TpoOieM M MyTed X pelIeHWs; aKTHUBHOE HEMpUATHE JACHCTBUH, MPUHOCAIIMX BpPE.
OKpY>Karolleu cpeze;

* TOTOBHOCTH K y4aCTHIO B IIPAKTUYECKOM JAEATENBHOCTH 3KOJOIMYECKOM HAIPABICHHOCTH.

AnanTtanus 00y4aonerocs K U3MEHsIOMUMCS YCIOBUSIM COLUATBHOM U MPUPOA- HOM Cpe/Ibl:

e OCBOCHHE 00YJAIOMIMUMUCS COIUATIBLHOTO ONBITa, HOPM H MPABII OOIIECTBEHHOTO TIOBE/ICHNUS B TPYIIIax
¥ cOo00IeCcTBAX MPU BHIMOIHEHUN OMOIOTUUECKUX 3a/1a4, TPOEKTOB U MCCIIEI0BAHUM, OTKPHITOCTb OIBITY
Y 3HAHUAM JPYTUX;

e OCO3HaHHE HEOOXOAUMOCTH B  (OPMHPOBAaHWM HOBBIX OHOJOTHYECKMX 3HAHUH, YMEHHE
(opMympoBaTh UIEH, TOHATHS, THIOTE3bl O OMOJOTHYECKUX OOBEKTaX M SBICHUSX, OCO3HAHHE Aedurmra
COOCTBEHHbIX OMOJIOTMYECKHX 3HAHUM, TIIAHUPOBAHUE CBOETO Pa3BUTHS;

* YMEHHE ONEpPHPOBATb OCHOBHBIMU MOHATUSIMH, TEPMUHAMU U INPEACTABICHUAMH B 00JIaCTH
KOHLICTILIUY YCTOMYUBOrO Pa3BUTHS,

e YyMEHHE AaHATM3UPOBAaTh U BBIABIATH B3aUMOCBS3M TMPUPOJbI, OOLMIECTBA UM  HKOHOMUKH;
OLCHUBAaHME CBOMX JEWCTBMH C YYETOM BIMSHHMA Ha OKDPYKAIOWYI Cpely, MOCTHKEHHS Ueled U
NPEO/I0CHNS BBI30BOB U BO3MOXKHBIX TJI00ATBbHBIX IOCTEICTBUH;

* OCO3HAHUE CTPECCOBOM CHUTYyalluH, OLEHUBAHUE TPOUCXOAAIIMX M3MEHEHUH W UX MOCIEACTBUH,
OLICHUBAHME CUTYallMU CTPECCa, KOPPEKTUPOBAHUE IPUHUMAEMBIX PELICHUI U NEVCTBUM;

* YBQ)XUTEJIBHOE OTHOLIEHUE K TOYKE 3PEHHS APYIOro 4eI0BeKa, €r0 MHEHHIO, MUPOBO33PEHHUIO.

®opMbI KOHTPOJISA

KOHTpOHb PE3YyIbTATOB 06yquI/1;{ B COOTBETCTBHH C JaHHOM 06p330BaTeHLHOﬁ nporpaMMoﬁ
MPOBOAUTCA B (bopMe IMMCBbMCHHBIX pa60T, npeamnojiaracTcst IMpOBCACHUC HpOMe)KYTOHHOﬁ )4
HUTOTOBOM aTTECTAIIHH.
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3. COAEP)KAHUE YYEBHOTI' O NIPEJIMETA «bUOJIOI'US»

O6wana 6uonorua Knacc:10

BeepeHue -2 yac.

O6beKT M3yyeHUa 6MonorMM — KuBaa npupoga. KpaTkas uctopus passuTua 6Guonoruu.
MeTogpl uccnefsoBaHus B 6uonormn. Ponb 6GMONOrMYECKMX Teopwuin, ugen, rmunortes B
bopMMPOBAHMM COBPEMEHHOMN €CTECTBEHHOHAYYHOM KapTUHbI MUPa

CyIJ.I,HOCTb YKM3HU U CBOMCTBA XKMBOFO. ypOBHVI opraHunsauunm XMBOM MaTepumn. brnonorunyeckne
CncTtembl. meToabl NO3HaAHUA *KNBOWM npupoasbl.

AdemoHcmpayusa. TNopTpeTbl yyeHbiX. Cxembl: «CBA3b OMONOTMM C APYIMMM HayKamuy,
«Cuctema 6MONOTMYECKUX HayK», «YPOBHM OpraHU3auumu XuBoi npupoabl», «CBOWUCTBA
KMBOM MaTepumn», «MeToabl NO3HAHUA XKMBOM NPUPOAbLI»

Pa3spen 1.0cHoBbI uuTONOrMN-16 yacos

Pa3suTue 3HaHu o kneTtke (P.I'yk, P. Bupxos. K. bap. M. LLnenaeH n T. LLBaHH). KneTouyHas Teopus
N ee OCHOBHbIE NOA0XKEHMA. PONb KNETOYHOM TEOPUMN B CTAHOB/IEHUN COBPEMEHHOMN eCTeCTBEHHOHAY4YHOM
KapTuHbl mupa. MeToabl LMTOAOMUN.

XMMWYECKUIA COCTaB KNETKM. HeopraHquCKme Bewecrea U opraHmn4yecCcKkne BelwectBa MUX POJb
KNeTKe.

CTpoeHue KneTkn. OCHOBHbIe YacTU W OpraHoMAbl KAETKU, UX OYHKLMMK; 3YKapuoTUYecKue U
NPOKapUoTUYECKME KNeTKN. CTpoeHne N GYHKLMM XPOMOCOM.

[okazatenbctso 6enKkoBOM Npupoabl GepMeHTa, pacLLEenaAIOLLErO NEPEKUCH BOAOPOAA B KETKaX
KNybHsA KapTodens.

Bupycbl. OcoO6eHHOCTM CTPOEHUA U PA3MHOXKEHUS. 3HAYEHWE B MPUPOAE M KU3HM YeNoBeKa.
Mepbl NPOoPUIAKTUKU pacnpoCcTPaHeHUA BUPYCHbIX 3aboneBaHnit. MNpodunaktnka CMNAa.

OHK — HocuTenb HacneacTBeHHOM MHPOopmaumn. YasoeHmne monekyabl [HK B KneTke. 3HayeHue
NOCTOAHCTBA YMCA XPOMOCOM B KeTKax. leH. leHeTuyeckuii Kog. Ponb reHoB B 6uocnHTese OpraHmam
— eauHoe uenoe. MHoroobpasune opraHnamoB. OAHOKNETOYHbIE, MHOTOK/IETOYHbIE U KONOHMA/bHbIE
OpraHu3msl.

12



AemoHncmpayua cxembl, Tabanubl, dparmeHTbl BUAEODOUIBMOB M KOMMbIOTEPHbLIX MPOrpamm:
«MHoroobpasve opraHM3MoB».

O6meH BewwecTB M NpeBpaLLeHUA SHEPTUN — CBOMCTBO XKMUBbIX OpraHM3moB. OcobeHHOCTM 0bmeHa
BELLECTB Y PAaCTEHWUM, }KMBOTHbIX, BaKTEPUNA.

AdemoHcmpayua cxembl, Tabanubl, pparmeHTbl BUACOOUNBMOB U KOMMbIOTEPHbIX MPOrpamm:
«ObmeH BeLecTs M NPeBPaLLEHMA SHEPTUM B KNeTKe», «POTOCUHTE3».

6enka. AemoHncmpayus
cxembl, Tabauubl, dparmeHTbl BUMAEOPUIBMOB U KOMMNbIOTEPHbIX Mporpamm: «CTpoeHWe BuUpyca».
CTpoeHue KneTkn», «CTpoeHne KNeToK NPOKAPMOT U SYKapUOT», K XPOMOCOMbI».

ﬂaGopamopHaﬁ paGoma Ha6}'IIO,CI,EHMe KNEeTOoK paCTeHMl‘a N XNUBOTHbIX NOo4 MWKPOCKOMOM Ha
roToBbIX MMKPOMNpPENapaTax n X onncaHume. CpaBHeHme CTPOEHUA KNETOK paCTEHVIVI N XKNBOTHbIX

Paspen 2.PasmHoOXKeHUe U MHAUBUAYAZIbHOE pa3BuUTUe- 7 yac.

PasMHOMeHMe — CBOWCTBO OpraHM3moB. [lefieHMe KNETKM — OCHOBa pPOCTa, Pa3BUTUA U
Pa3sMHOMeHUs opraHn3mos. Monosoe 1 6ecrnosioe pasmHOMKeHUe.

OnnoaoTBOpEHME, ero 3HayeHne. MICKyCcCTBEHHOE OMblIeHWE Y PacTeHUt U ON0AO0TBOPEHME Y

KUBOTHbIX.

AdemoHcmpayua cxembl, Tabnnubl, pparmeHTbl BUAEOGUNBMOB M KOMMBIOTEPHbIX NPOrPaMm:
«[eneHne knetknm (muto3s, melos)», «Cnocobbl 6ecnonoro pasmHoXKeHusa», «[onoBble KAETKNY,
«OnnoaoTBOPEHME Y PACTEHUIN U KUBOTHbIXY.

NHauBuayanbHoe pasBuTME oOpraHuama (oHToreHes). [puYMHbI  HapyLWEeHWA PasBUTHA
OpraHnM3moB. MHaMBUAYanbHOE pa3BUTUE YenoBeKa. PenpoaykTueHoe 3a0poBbe. [ocneactsma BanaHne
a/IKOrons, HUKOTMHA, HAPKOTMYECKUX BELLLECTB Ha Pa3BMTUE 3apoabllla Ye/loBeKa.

AemoHcmpayua cxembl, Tabnuubl, GparmeHTbl BUAEOGUIBMOB U KOMMbIOTEPHbIX MPOrpPamMm:
«MHaANBUAYaNbHOE PAa3BUTUE OPraHU3MA».

Pa3spen 3. OcHOBbI reHeTUKM -8 yac.

HacnenctBeHHOCTb M M3MEHYMBOCTb — CBOWCTBA OpraHM3moB. [eHeTMKa — Hayka o
3aKOHOMEPHOCTAX HacneAcTBEHHOCTU U U3MeHYMBOCTU. . MeHaenb — OCHOBOMOJIOXKHUK TEeHETUKMU.
feHeTU4YecKaa TEPMMHONOIMA N CUMBOJIMKA. 3aKOHOMEPHOCTU HAcnenoBaHWA, YCTaHOBAEHHble .
MeHaenem. XpomocomHasa Teopma HacneacTBeHHOCTU. COBpeMeHHble NpeaCcTaBAeHMA O FTeHe U FTeHOMe.
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HacnepoBaHuve npu3HakoB Yy 4enoBeka. [lonosble xpomocombl. CuenseHHoe C NoJIoM
HacnepoBaHue. HacneacteeHHble 601€3HU YeNOBEKA, X NMPUYMHBI U NPOPUNAKTUKA.

AdemoHcmpayua cxembl, Tabanubl, pparmeHTbl BUACOOUNBMOB U KOMMbIOTEPHbIX MPOrpamm:
«MoHormbpmugHoe cKpewmBaHue», «OQurnbpuaHoe ckpewmBaHue», «llepeKkpecT XPOMOCOMY,
«HenonHoe gomuHuposaHue», «CuenneHHoe HacnegoBaHue». «kHacnegoBaHue, cuenaeHHOe € MoJoM»,
«HacnenctBeHHble 060n1€3HU  4esioBeKa», «BAuAHME ankoronvMsama, HaApPKOMaAHWM, KypeHua Ha
HacneaCcTBeHHOCTbY, «MyTaunmn», « MoandUKaLMOHHAA U3MEHUYMBOCTbY.

Pa3spen 4. leHeTUKa yenoBekKa - 2 yac.

HacnepncrteeHHaa U HeHacneACTBEHHAA USMEHUYMBOCTb. BanaHune MYTareHoB Ha OpraHM3m 4enoBeKa.
3Ha4YeHMe reHeTUKn Ana meanunHbl U cenexkumnm

O6wana 6uonorusa. Knacc:11

Pasgen 1.0cHoBbI yueHua 06 ssontoummn — 10 yacos
OCHOBHble 3Tanbl Pa3sBUTUA 3BOJIIOLUMOHHbLIX MAaen. 3HadyeHne pabot K. JIuHHesn, yyeHusa HK.b.

NamapKa, 3BonouMoHHOM Teopun Y. [dapBMHA. POAb 3BONIOLMOHHOW Teopun B HOPMUPOBAHUMU
COBPEMEHHOM ecTeCTBEHHOHaYYHOW KapTUHbI MMpa.

Bua. Kputepun snaa. BuaoobpasosaHue. MoHATUE MUKPO3BOAOLMU. MONYNAALMOHHAA CTPYKTYpa
Buga. Monynauus Kak 3nemeHTapHas 3BO/MIOUMOHHAA eauHUua. PakTopbl 3BOMOUMM U KX
XapaKTepuCTMKa.

EcTecTBEHHbIN OTOOP — ABMXKYLLAA M HANpaBAAOWAA cuaa ssonoumu. MpeanocbiiKn AencTBUA
ecTecTBeHHoOro otbopa. HacneacrseHHada reTeporeHHOCTb ocobeit, bruoTnyeckunii noteHuman n 6opoba 3a
cywecrsoBaHne. ®opmbl Hopbbbl 3a cywectBoBaHWe. bopbba 3a cywectBoBaHME KakK OCHOBa
ecTecTBeHHoro otbopa. MexaHunsm, o6bekT 1 chepa gencrtama otb6opa. OcHoBHble popmbl oTbopa. Ponb
ecTecTBeHHoro otéopa B opmMMpPOBaHMUM HOBbIX CBOMCTB, MPU3HAKOB M HOBbIX BUAOB.

Bo3HMKHOBEHME aganTaumii U UX OTHOCUTENbHbIN XapaKTep. BsaumonpucnocobieHHOCTb BUAOB
KaK pe3y/ibTaT AelCTBMA ecTecTBEHHOro otbopa.

3HayeHMe 3HaHUN 0O MMKPO3BOOLMKN ANA YNPaBAEHUA NPUPOAHLIMU NONYAAUUAMM, peleHune
npobaem oxpaHbl NPUPOAbI U PALMOHANBHOIO NPUPOAONOAb30BAHMA.

MoHATME O MaKpo3asoaouun. COOTHOLIEHME MMKPO- U MaKpo3asoaouun. Makpoasonouma u
dunoreHes.

OnddepeHumnauma opraHnamos B xoae punoreHesa Kak BblpaxKeHMe NPOrpeccMBHOMN 3BO/OLMN.
OcCHOBHble NpPUHUMMbI Npeobpa3zoBaHMA OPraHOB B CBA3M C UX PYHKLMEN. 3aKOHOMEpPHOCTM punoreHesa.

naBHble Hanpas/a1eHNA 3BOJIIOUMOHHOIO npouecca.
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COBpEMEHHOE COCTOAHME QBO.HI-OLI,VIOHHOI‘;i TEOPUMN. MeTogonornyeckoe sHadeHue 3BOﬂI-OLI,VIOHHOVI
Teopun. 3Ha4yeHune 3BOI'II-OLI,MOHHOI‘;1 TEOPUN B I'IpaKTM‘-IeCKOi;I AeATEeNbHOCTU YenoBeKa.

DemoHcTpaumua. Mueble pacTeHuda, repbapHble 3K3eMNAsapbl, KOJNEKUUM, MNOKasbiBatolme
MHAMBMAYANbHYIO M3MEHYMBOCTb M pPa3HOOOpasne COPTOB PaCTEHWUI M NOPOA KMBOTHLIX; NMPUMEPOB
FTOMOJIOTMYHbIX M aHANOTMYHbIX OPraHOB, UX CTPOEHUA U MPOUCXONKAEHMA B MPOLECCe OHTOreHesa;
Tabaumu,. Cxem, pparmeHTOB BUAEODUIbMOB M KOMMbIOTEPHbIX MPOrPamm, UAIOCTPUPYIOLUX Pe3y/1bTaThbl
NPUCNOCOHBNEHHOCTM OPraHU3MoB K cpege 0buTaHMA W pe3ynbTaTbl BMAo00bOpa3oBaHMA. A TaKKe
WMANOCTPUPYIOLWMX NPOLLECChI BUA00O6Pa30BaHUA U COOTHOLLEHMA NyTEN NPOrpPeccnMBHON bronormyeckom
3BO/IIOLMMN.

NabopartopHble pabotbl. OnucaHne ocobern BMAa NO MOPPONOrMYECKOMY KpPUTEPUIO.
Pasaen 2 OcHoBbI cenekumu n buotexHonorum — 5 yaca

3agauM M meToapl cenekuuu. FeHeTMKa KaK HayyHas OCHOBa CeneKkuum OpraHM3mos.
McxoaHblh matepuan ana cenekumu. Yuenune H.U. BaBunoBa O LEHTPaX MPOUCXOMKAEHUA KYNbTyPHbIX
pacteHuit. Mopopaa, copT, WTamm. Cenekuma pacTeHni U XUBOTHbIX. MCKYCCTBEHHbIN OT6OP B cenekumm.
Mmbpuamnsauma Kak meTtog cenekuuu. Tunbl cKpewmBaHui. MNonunaongua B CeNekuum pPacTeHUN.
[OoCTUXKEHNA COBPEMEHHOW CENEKLUN.

MUKpoOpraHnambl, rpubbl, MNPOKAapUOTbl Kak 06bekT 6uotexHonormn. Cenekumsa
MUKPOOPraHM3MOB, ee 3HauyeHMe A5 MUKPOBMONOrMYecKol NPoMblLLIEHHOCTU. MUKpobuonormyeckoe
NPOM3BOACTBO MULLEBLIX MPOAYKTOB, (GEPMEHTOB, NeKapcTB M T.4. npobiembl M NepcrneKkTUBbI
6MOTEXHONOTMU. ITUYECKME acMeKTbl pPasBUTUA HEKOTOPbIX McCcnegoBaHU B BuoTexHonorum
(knoHWpoBaHMe YenoBeka).

DemoHcTpauma  pacteHuin, repbapHbIX 3K3EeMNAAPOB, MYNANKEN, MOPTPETOB M3BECTHbLIX
cenekunoHepos, Tabanuy, potorpadumi, cxem, GparmeHToB BUAEODOUABMOB U KOMMbIOTEPHbIX NPOrPamm,
WNNOCTPUPYIOLWLMX PE3YNbTaTbl CENEKLMOHHOM pPaboTbl, METOAbI MNONYYEHUA HOBbIX COPTOB PACTEHWUIN U
nopos  KMBOTHbIX, (YHKUMOHMpPOBAHWE  MUKPOOMONOTMYECKOro  MPOU3BOACTBA,  NPOAYKTOB
MWKPOBMONOTrMYECKOrO CUHTE3a.

Paspen 3. AHTponoreHes - 4 yaca.

MecTo YefnioBeKa B CUCTEME OPraHMYecKoro Mupa. JokasatenbCcTBa NPOUCXOXKAEHUA YeNoBeKa oT
KUBOTHbIX. [BMXYLIME CUbI aHTpONoreHesa. buonornyeckne n couymanbHblie GakToOpbl aHTPOMNOreHesa.
OcHOBHble 3Tanbl 3BOMIOUMK YenoBeka. [lpapoauHa 4YenoBeyecTBa. PacceneHne 4YenoBeka MU
pacoobpasoBaHue. lMonynauMoHHaA CTPyKTypa BuAa Homo sapiens. AAanTuBHble TUMbI YeNoBeEKa.
PasBuTME MaTepuanbHOW U OYXOBHOM KynbTypbl, Npeobpa3oBaHue npupoabl, GaKToOpbl 3BOJIOLUK
COBPEMEHHOr0 YeioBeKa. BavaHune aeatenbHOCTU YenoBeKa Ha buocdepy.

OemoHcTpauma moaener CKeneta YenoBeKa UM MO3BOHOYHbLIX  KMBOTHBIX;  MOAENU
«MpoucxoxaeHne 4YenoBeKa» W OCTAaTKOB MaTepPUaNbHOM KyabTypbl; Tabnuu, cxem, ¢parmeHTOB
BMAEODMNBMOB M KOMMbIOTEPHbIX NPOrPAaMM, UANOCTPUPYIOLLMX OCHOBHbIE 3Tanbl 3BONIOLMM YE/10BEKA.

Pa3spen 4 . OcHoBbI 3KoN0rMK — 12 yacos.
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JKonorna Kak HayKa. Cpeabl 06uTaHMA. 3Konormyeckme ¢akTopbl. TONEPaAHTHOCTb.
NumunTnpyrowme dpaktTopbl. 3aKOH MUHUMYMA. MecToobuTaHMe. DKONOrMYECKan HULWA. DKONOTUYECKOe
B3aumogencreme. Hentpannsm. AmeHcannsm. KommeHcanusm. [MpoTtokoonepauma. MyTyanusm.
Cumbunos.  XuwHuyectBo. [Mapasutnam.  KoHKypeHuua.  KOHKYpeHTHble  B3aMMOAEWNCTBUSA.
Odemorpadumyeckne nokasatenu nonynaumm: obunme. [MNOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb.
BospacTtHaa cTpyKTypa. AuHamuka nonynaumu. buoueHos. IKkocuctema. buoreoueHos. buocdepa.
McKyccTBeHHbIe 3KocucTeMbl. ArpobuoueHos. CTpyKkTypa coobuiectsa. MNuwesan uenb. MNuwesas ceTb.
MNpoayueHTbl. KoHcymeHTbl. PegyueHTbl. deTputbl. KpyroBopoT BewecTs B 3Kocucteme. broreHHble
3NeMeHTbl. JKonormyeckme nupamuabl. NMupammaa 6uomaccol. Mupamuga umcneHHocTn. Cykueccus.
Obuee apixaHne coobulectsa. MpupogHble pecypcbl. IKONOTMYECKOE CO3HaHMeE.

DemoHcTpauma Tabnuu, dotorpaduii, cxem, ¢parmeHToB BMAEOPUNBMOB M KOMMbHOTEPHbIX
nNporpamm, MUANKOCTPUPYIOWMX cpeabl 0O6MTaHMA, 3KoNornvyeckme @akTopbl, TUMbl 3KONOTMYECKUX
B3aMMOAENCTBUM, XapPaKTEPUCTUKM NONYNALUUIA U COOBLLLECTB, 3KONOTMYECKNE CYKLLECCUM.

» Paspgen 5. dBonouunsa 6uocdepbl u uenosek — 1 yac.
Buocdepa, ee BO3HUKHOBEHWE U OCHOBHbIE 3Tanbl 3BO/OUMU. PYHKUUM KUBOTO BeLLECTBA.

B3rnagbl, runotesnbl U TEOPUU O NPOUCXOKAEHUN HKN3HN. OpFaHW-IeCKMVI MUP KaK pe3ynbTaT 3BOSIHOLUNN.
KpaTKaﬂ NCTOPUA Pa3BUTUA OPraHNYECKOro Mmmpa. OCHOBHbIE HaNpaB/aEHNA 3BOIKOLUN Pa3/ZIMYHBIX rpynn
paCTeHMVI N XXNUBOTHDbIX.

YyeHune B.U. BepHaackoro o buocdepe. Mecto 1 ponb yenoseKka B buocdepe. AHTponoreHHoe
Bo3gelictBne Ha 6uocdepy. MoHATME o0 Hoocdepe. HoocdepHoe mbiwneHne. MexkayHapoaHblie u
HaLMOHA/IbHble NPOEKTbl 0340POBIEHMA NPUPOLAHON Cpesbl.

[DemoHcTpaumua oKaMeHeNnocCTel, OTMNEeYaATKOB PACTEHUMM W KMBOTHbIX B APEBHMX MNOPOAAX;
PenpoayKuMiA KapTuH, oTpaxatowmx ¢nopy u dayHy pasanyHbiXx 3p W nNepuogos; Tabauu,
WNNIOCTPUPYIOLWLMX CTPYKTYpYy 6uocdepbl; cxem KpyroBopoTa BeLLECTB W MNPeBpaLLeHUMA SHeprun B
buocdepe; BANAHUA XO3ANCTBEHHOM AeATeIbHOCTM Ye/IOBEKA Ha Npupoay.
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4. KajieHgapHo- TeMaTH4eckoe mianuposanme 10 kiace

No Jata Tema pa3anena, Tema ypoKa KgﬂéA(;le
T
Mo daKkTny 4aCOB
nnaHy €CKkun
BeseaeHue(2u.)
1 03.09 KpaTkasa nctopms passutusa 6monorum. Metoapl uccienoBaHua B 1
6uonorum.
2 10.09. CyLLHOCTb }KM3HW U CBOMCTBA }KMBOTO. YPOBHM OpraHM3aumnm 1
YKMBOW MaTepuu.
OcHoBbl yutonorum (16u.)
3 17.09 MeToapl yunuTtonornn. KnetouyHas teopusa. OcobeHHOCTH 1
XMMUYECKOrO COCTaBa K/IETKU.
4 24.09 Boga v eé ponb B *KU3HeAeATeNbHOCTU KAeTKU. MuHepanbHble 1
BELLEeCTBA U UX POJIb B KNETKe.
5 01.10. Yrnesoabl U X POb B KU3HEAEATENbHOCTU KNETKW. 1
6 08.10. JIvnnabl 1 MX ponb B XKU3HEAEeATEIbHOCTU KNETKU. 1
7 15.10. CTpoeHue 1 dpyHKuumn 6enKkos. 1
8 22.10. HyKnenHoBble KUCNOTbI U UX POJIb B }KU3HEAEATENIbHOCTU KNETKU. 1
9 05.11. ATo n gpyrne coeanMHEHUA KNETKW. 1
10 12.11. CTpoeHue KneTku. KnetouHaa membpana. Aapo. LMtonnasma. 1
KNeTouHbI ueHTp. Pubocomsi.
11 19.11. 3MC. Komnnekc Fonbau. Jinzocomol. KnetoyHble BKAOYEHUA. 1
MwuToxoHapuun. Mnactnabl. OpraHonabl ABUXKEHNA
12 26.11. CxoAcTBa M pasNymA B CTPOEHUN NPOKAPUOTUYECKUX U 1
3YKAPUOTUYECKUX KNETOK.
13 03.12. HeknetouHble GoOpMbl KU3HW. Bupycel 1 bakteprodaru. 1
14 10.12. KoHTponbHas paborta N2 1 no teme: «Knetka — CTpyKTypHas 1
eAVHULLA XKUBOro».
15 17.12. O6meH BeLecTB U 3Hepruu B Knetke. MnutaHune 1
KNEeTKWU.DHepreTM4Yecknini obmeH B KieTKe.
16 24.12. Mnactnyeckmii obmeH B KneTke..DoToCMHTE3. XeMOCUHTES. 1
17 14.01 leHeTMYecKkuit koa,. TpaHcKkpunuma. 1
18 21.01 CuHTe3 6enkoB B KAeTKe. Perynauma TpaHCKpUMnummn U TpaHcnauumn | 1
B KNeTKe.
PasmHO}KeHue u uHAuBUAYanbHoe passuTtue(
7u4.)
19 28.01. YKU3HEHHbIN UMKA KNeTKn. Mutos. AMUTO3. 1
20 04.02. Meios. 1
21 11.02. DopMbl Pa3MHOXKeHWNA OpraHM3moB. becnosioe pasamHoXKeHue. 1
22 18.02. MNonosoe pasmHoxKeHue. Pa3BuTre NON0BbIX KNETOK. 1
23 25.02. OnnogoTtsopeHue. 1
24 04.03. OHTOreHes - HAMBMAYAIbHOE Pa3BUTME OpraHU3ma. 1

dmbpuroHanbHbIn nepuoa. JlabopatopHas paborta Ne 1
«BblfiBNIeHNE NPU3HAKOB CXOACTBA 3apOoAblllei YenoBeKa u
APYrUX MNEKONUTAIOWMX KaK A0Ka3aTeNbCTBO UX POACTBAY.
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25 11.03. NHanBuayanbHoe passutme. MocTambproHaibHbIN Nepuoa.
OCHOBbI reHeTUKHM (8u.)

26 18.03. McTopwma pa3BUTUA FeHETUKN. TMbpunaonorniyecknin metosa,

27 01.04. MoHornbpuaHoe ckpelwmBaHne AHann3npyoLLee CKpeLwnsBaHme.
JNlabopatopHas pabora Ne 2 «CocraBneHMe NpocTeiLMx cxem
CKpeLwmBaHua».

28 | 08.04.
AnrnbpuaHoe cKpelmBaHue.

29 15.04.
XpOMOCOMHasn Teopua HacneACTBEHHOCTY.

30 22.04. B3aumogeincTene HeannenbHbIX reHOB.

31 29.04. LnTonnasamatmyeckaa HacnencTBeHHOCTb. [eHeTuyeckoe
onpegeneHue nona.

32 06.05. M3meHumnBOoCTb. Buabl myTaumit. KoHTpoabHaa pabota Ne 2
«OCHOBbI FeHEeTUKUY.

33 13.05. MpuunHbl myTaumii. ComaTUYecKmne U reHepaTUBHbIE MyTaLUK.

FeHeTuKa yenoseka (2u.)
34 20.05 MeToabl nccnegoBaHUA reHETUKU YenoBeKa.
35 27.05. . TeHeTuKa 1 3g0poBbe. Mpobaembl reHeTUYecKoi 6e3onacHoCTH
Kaneﬂnapno- TEMATHYCCKOC IVIAHUPOBAHUC 11 xaacc
Ne Jara Tema paznena, Tema ypoka KonnuecTBo
ITo dakTtu Hacos
IUIAHY YECKU
Pasnen 1.0cHOBBI YueHUs 00 IBOJTIOIUMN 10 4.

1 ]07.09. Pazsutne sBomonronHoro yuenus: Y.Jlappuna. |1

2 |14.09. Bupn,ero kputepun. JIad.pad.Nel «Onucanue 1
ocobeil euda no mopghonozuueckomy
Kpumepuioy

3 21.09. [Momynsius.

4 28.09. W3meHeHus TeHO(OH /12 TIOYIISIIIHH.
I'eneTrueckuil cOCTaB MOMYJISALMU

5 | 05.10. Bopb0a 3a cymecTBoBanme U €€ HOPMBI.

6 12.10. EctecTBeHHBI 0TOOP ¥ €ro GOPMHI .

7 19.10. N3onupyromue mexanu3msl. BunoobpazoBanue.

8 26.10. BumoobpasoBanue 1

9 09.11. Maxpo3BOJTIOIHSI,E€ T0Ka3aTeIbCTBA. 1

10 | 16.11. Cucrema pacTeHHid 1 KUBOTHBIX 1
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Pa3zgen 2.0cHOBBI ceJIEKIIMH U Sy.
OMOTEXHOJIOTHH
11 | 2311 KontposnbHass pa6ora Ne 1 «OcHoBbI yueHust | 1
00 3BoIOMU» OCHOBHBIE METO/IbI CEJIEKIINU U
OMOTEXHOJIOTHUH.
12 | 30.11 MeTobl CeNeKIMU U OMOTEXHOJIOTHI 1
13 | 07.12. MeTobl CeneKMU PacTEHU 1
14 | 14.12. MeToap! CEeJIEKIUH KUBOTHBIX 1
15 | 2112 Cenekiusi MUKPOOPTaHU3MOB 1
4y,
Pa3znen 3.AuTponorenes
16 | 28.12. [TonoxeHne yenoBeka B CUCTEME KUBOTHOTO 1
Mupa
17 | 18.01. OCHOBHBIE CTAJIMHM AHTPOIIOTEHE3A . 1
18 | 25.01. JIBroKynye cuibl aHTPOIIOTEHE3a. 1
19 | 01.02 IIpapoauna yenoseka .Pacbl 1 ux
MIPOUCXOXKICHHUE.
: Pa3nes 4.0CcHOBBI 3K0JIOTHH 124.
20 | 08.02. YTo n3yyaeT 3KOoJI0rusl. 1
21 | 15.02. Cpena obutanus opranu3MoB u €€ (haKTopbI 1
22 | 22.02. MecTooOuTaHUS U YKOJIOTUYSCKUE HUIIIN. 1
23 | 29.02. OCHOBHBIE TUIIBI 3KOJIOTUYECKHUX 1
B3auMoencTBuil. KOHKypeHTHBIE
B3aMMOJICHCTBUS
24 | 07.03. OCHOBHBIE 2KOJIOTHYECKUE XapPAKTEPUCTHKU 1
nonynsiiuy. JInHaMuKa MonyJsiuu
25 | 14.03. DKOJIOTHYECKHE COOOIIECTBA 1
26 | 21.08. CrpykTypa coobmectsa. Bzaumocsssp 1
OpPTaHW3MOB B COOOIIECTBAX.
27 | 04.04. IIuieBrle Lenu.
28 | 11.04. OKOIOrn4ecKre NUpaMubl. JKOIOTHYECKHE
CYKIIECCHH.

29 | 18.04. BravsiHue 3arpsi3HEeHui Ha )KUBBIE OPTaHU3MBIL. 1
30 | 25.04. Cemunap «OCHOBBI PAl[MOHAILHOTO 1
IIPUPOIONIOIB30BAHUS. »

31 | 16.05 KonTpoabnas padora Ne2 «OCHOBBI 1

IKOJTOTHH»
Paznes 5.9Bosonust 6nocgeps! u yeaoBek | 1
32 | 23.05. I'unoressl 0 MPOUCXOKICHUU KUZHU. 1

COBpeMeHHHC MMpEACTaBJICHUSA O
MPOUCXOKACHUU KU3HU. OCHOBHBIE ITaIIbI
Pa3BUTHSA ’KU3HU HA 3emite

19




20



		2021-09-10T14:34:35+0300
	Ганагина Наталья Валентиновна




