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10 BHEYPOYHOii 1esiTe IbHOCTH
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(ecTecTBeHHO-HAYYHBIH MPOQHIIL)
( Yriay0JieHHbIH YPOBEHD)
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Ctpykrypa paGoueii nporpamMmbi
10 BHEYPO4YHOH aesATeNbHOCTH «MoJiekysipHas Ouoiorus ¥ reHeTuka» B 11 «I'»
KJacce (ecTecTBeHHO-HAYYHbIH npoduis), peanusyromein ®I'OC COO

I. IloscuuTeNbHAS 3aMKCKa

II. Coneprxanue yuyebHOro Marepuana

I1I. TInanupyeMslie pe3ynbTaThl 00y4YeHH s
IV.Tematndeckoe miaHHpOBaHHE

V. Kanennapro-TeMaTHdecKkoe INIaHHPOBAHHE

| IMosicHUTEILHAS 3aNHCKA
Knacc 11 ecTecTBEHHO- O0mee K01-B0 94aCOB B I'oJx
HAYYHbIH
KomnuecTBo yacor B HEnENO 1 33

HopmaTuBHo-npaBopas 6a3a paGodeii 06pa3oBaTeabHOM NPOrpaMMbI
o Oenepansueblif 3axkoH «O6 o6pazoBanuu B PO» ot 29 nexabps 2012 roga Ne273-d3

e @I'OC COO, yrBepxneHHbIH npruKazoM MunucrepctBa 06pazoBanus H Hayku PD No 413 or
17.05.2012 roma «OO6 yTBepKIECHHH (enepalbHOr0 TOCYAAPCTBEHHOr0 06pa30BaTeIBHOTO
CTaHxapTa cpelHero obmero obpasoBaHusA» (B pex. mpuka3oB MunobGpHaykun P® ot 29.12.2014
Ne 1645, ot 31.12.2015 Ne 1578, ot 29.06.2017 Ne 613, mpuxasa Munnpocsemmenus Pocchu ot
11.12.2020 Ne 712).

* Ilpumepnas nporpamma cpeinero obmero oGpa3soBanus no Guonoruu. bazoBeli ypoBeHb //
COopHHK HOPMATUBHEIX NOKyMeHTOB. [Ipeamer Bronorus. IIpuMepHEIe IPOrpaMMBI 1o GHOTOTHH/
Coct. 3.J1. luenpos, A.I'. Apkanses. — M.: «Jlpoda», 2017. IIpodunsHelt yposens (aBTop B.B.
3axapos) (IIporpamma st 061e06pa3oBaTeNnbHEIX KO, TMMHA3HI, JHIeeB. Buonorus 5-11 k1. -
M: [poda, 2012) u Ilporpammer mo Guonormu mist 10-11 xmaccos o6meoGpasoBaTeNbHBIX
yupexnenuit. [Ipo¢unbueiii yposens. (aBropsr O.B. Cabmuna, M. emvmum) (ITporpammsr
obmeoOpasoBareNnbHbIX yupexaenuit. Buonorns 10-11 knacest. — M., IIpocsemenue, 2017).

* IIporpaMMbl 3/1eKTHBHBIX KypcoB. Buonorus. 10-11 xnaccsl ITpodunsroe o6yuenne. C6opHHK 2 /
apr.-cocT. M. b. Aradonosa, B. . Cupornazos. — M.: lpoda, 2012. — (DyeKTHBHEIE KypCEH).
asropoB M.H.Ilonomapesa, M.B. Huxomaes, O.A. Kopuunosa//Buonorus: 5-11 xmaccsr:
nporpaMMmel. — M.: Benrana — I'pad, 2017.

¢ QepepanbHbli NEpeYeHb YYEOHHKOB, PEKOMEHIOBAHHBIX K HCIIOJIB30BAHUIO B 06PAa30BATENBHOM
nponecce B 00pasoBaTENbHBIX YUPEXKJICHHSX, DPEAIH3YIOMUX 06pa3oBaTebHBIE IPOTPAMMEI
obmiero 06pa3oBaHKs ¥ MMEIOIIMX FOCYAPCTBEHHYIO aKKpeauTauio Ha 2022 - 2023 yue6GHsIi roy.
e VYcra MBOY «CII Ne 33»

OOII COO MBOY «CIII Ne 33»

e  VueOubii mian MBOY «CIII Ne 33»

* IIporpamma passutus MBOY «CII Ne 33» - «Cospemennas wikona-yenmp coyuansHo-

KOHMEKCMHO020 00pa30eanusy




Pemenve 3anay no MonekynsapHON OHONOTHH W TeHETHKE 3aHMMAaeT B OHOIOTHYECKOM
00pa3oBaHHM BAXKHOE MECTO, TaK KaK 5TO OJMH M3 IpPHEMOB OOYdYeHHs, NMOCPEICTBOM KOTOPOTO
obecrieynBaeTcss Gonmee TiyOoKoe M TOJHOE YCBOGHHE Y4eOHOrO MaTepHala 1O OHOJOTHH.
BHeypouHas nesTenpHOCTs NpemHa3sHaueHa s obydaromuxcs 11 kmacca. IlpexcTaBneHa B Buje
NPaKTHKyMa, KOTOPEIH MO3BOJIMT BOCIIOIHHTE ITPOGENBl B 3HAHUAX YYALIUXCS [0 BOMPOCAM PEIeHHS
3a]]a4 Pa3HBIX THIIOB H MO3BOJIUT OCYLIECTBUTDH LIENEHANPABIECHHYIO MOATOTOBKY K Cl]aye HTOTOBOIO
3K3aMeHa o OMOJIOTHH.

Kpome aToro, BHEYpOUHas JEATENBHOCTh MOXET OBITH IIOJIE3HA U TEM YYEHHKaM, KOTOpHIe He
cnaioT EI'D mo Ouonorum, T.K. Takue HaBBIKM, KaK TIyOOKMH AHATHTHYECKHH IOIXON H yMEHHE
BBICTPauWBaTh ATOPUTM DEIUCHHS, MOTYT OBITH 3aleHCTBOBAHEI He TOJBKO IpPH PEIISHHH 3ajad I10
TeHETHKE ¥ MOJIEKYJISIPHOM OMONIOTHH, HO ¥ IIPH PEIIeHHH 3a/ay 110 APYTUM IPEAMETAM.

IIpepnaraemas mporpamMma paccuynrana Ha 33 uaca (1 yac B Henemo), ona noddepoicusaem u
yenybnaem 6a3o6vie 3HaHUA NO GUONOZUU U HANPAGNEH HA (OPMUPOSAHUE U DA3BUMUE OCHOBHLIX
YyuebHbix KOMRemeHyuli 8 xo0e peulenus buonozuYeckux 3a0au.

KOngnywz npozpammsl BHGEQOH'HOUV desamenbHocmy 3aKII09aeTcs B TOM, 4YTO €& pa3pa60T1<a

CBf3aHa C pa3pabOTKOH CHCTEMBI CIENHATH3HPOBAHHON IMOATOTOBKH (IPO(HUILHOrO 0OydYeHHS) B
CTapIIMX KJaccax W HampaBlieHa Ha pealM3allio JIMYHOCTHO - OPHEHTHPOBAHHOIO IMpOIECca, IPH
KOTOPOM MaKCHMAaJIbHO YYHTBHIBAIOTCA MHTEPECH], CKIOHHOCTH, U CIIOCOOHOCTH CTaplIEKIaCCHHKOB.
OCHOBHOH aKLEHT Kypca CTaBHTCS He Ha IHPHOPHTETE COMAEPIKAHHSA, a HA NPHOPHTETE OCBOCHHSA
ydalluMUcs crnoco0oB  neHcTBUM, He HaHOCS yIep6 CaMOMY CONEpXaHMIO, T.€. Pa3BUTHIO
NPEJMETHBIX H MEXIPEJMETHBIX KOMIIETEHIMH, YTO HAaXOIWT OTPAXEHHE B KOHTPOJIBHO-
u3MepuTeNbHBIX MaTepranax EI'D. Kypc TecHo cBs3aH ¢ ypokamu o0lneit GHONOTHH M COOTBETCTBYET
Tpebopanuam @I'OC cpennero obuiero obpasoBanus.

Axmyanvrocmy. C KaxIbIM TOIOM pacTeT 3HAYHMOCTE €IMHOTO TOCYAAaPCTBEHHOTO 3K3aMEHa.
B cBs3M ¢ 3THM BCTaeT HEOOXOMMMOCTEL GoJiee KayeCTBEHHOM MOArOTOBKH 06yyaromuXcs K HEMY.
IIporpammoii Kypca NpeAyCMOTPEHBI pelleHHs 3afaHuii 1 W 2 9acTH eIHHOro rocyIapCTBEHHOTO
3K3aMEHa Ha yCTaHOBJICHUE IOCJIEI0BATEILHOCTH H COOTBETCTBHS IIPOIIECCOB ¥ ABJIEHHH IPHPOJBI IO
TaKkUM pasfenaM Kak «Metabonu3M — OCHOBa CYILIECTBOBAHUS XKHBBIX OPTaHHU3MOBY, «Pa3sMHOXeHHe
H Pa3BHTHE OPraHH3MOB» M «3aKOHOMEPHOCTH HACIe[OBaHHS NPH3HAKoB»., Kypc Heobxomum s
yJalluxcs CTapUIMX KJIaccOB, KOTOPHIE BHIOpATH €CTECTBEHHOHAYYHBIM MNpOQHIb C LEIBI0
IOCTYIJICHHA Ha OMOJIOTHYECKHE CIICHHATBHOCTH BY30B (arpoTEXHHYECKHE, IIeJarorHuecKue,
MEIHIHHCKHUE, CENbCKOX03HCTBEHHBIE M IPOUHe YueOHbIe 3aBEACHUS CTPAHEI).
AKTyaJIbHOCTh YMEHMs pellaTh 3aJadd MO OHOJIOTHMHM BO3pacTaeT B CBA3H ¢ BBeneHmeM EI'D mo
OHOJIOrHH, a TAKXKE C TEM, YTO HEOOXOIMMO IPUMEHSATh 3HAHUS Ha IIPAKTHKeE.

Peiienne 3amaq no OHONOTHHM JNaeT BO3MOXHOCTH JIY4Ille IIO3HATh (YHAAMEHTAIHHBIE
00me6HONOruYecKHe MOHATHSA, OTPAXKAIONIME CTPOEHHE M (YHKIMOHMPOBAHHE OGHOJIOIMYECKHX
CHCTEM Ha BCEX YPOBHSAX OpPraHH3allMH JKH3HH, IO3BOJIAET TAaKXXE YINIyOMTH M 3aKpeNuTh 3HAHHA 110
pasmenam oOwmed Guonoruu. OTpoMHYI0 BaKHOCTh B HENPEPHIBHOM 06pa3oBaHHH MPHOGPETAIOT
BOIPOCEl CAMOCTOATENBHOM pabOTHl yYallMXCs, YMEHHE MBICIMTh CAMOCTOATENHHO M HAXOIHTh
pemenue. Co3at0TCA yCIOBUSA UL HHAMBHAYATLHON M IPYNIIOBON (OPM JeATETbHOCTH YYaIAXCs.
Takoe coueranne IBYX (OPM OpraHHM3ALMH CAMOCTOSTEIBHOH paGOThI HA YPOKAaX AKTHBU3HPYET
cnalbIX ydYalmxcss M JaeT BO3MOXHOCTh Au(GdepeHIHpoBaTh IOMOIb, CIIOCOOCTBYET BOCIIHTAHHIO
B3aMMOTIOMOIIM M KOJUICKTHBH3MA. Co3/1aeT TakxkKe YCIOBHS WIS 00yUESHHS YYalMXCs CAMOKOHTPOIIIO
U caMooIleHKe. OT0 (OpMHpYET TBOPYECKOE OTHOLIEHHE K TPYAy BaKHOE IJIS YeloBeKa JHo00i
npodeccud U SABIAETCS BaXKHBIM YCJIOBHEM YCIEIIHOIO, KAaYeCTBEHHOTO BHINOJHEHHS MM CBOMX
ofsg3aHHOCTEIH.




Ocobennocmamu npozpammul SBISETCS TeCHas CBA3b €r0 CONEPKAHUSA C ypoKaMH obieit
Omomoruu M coorBercTBHe TpeboBaHMAM ®I'OC COO. Ilombop MaTepuanoB i 3aHATHI
OCYLIECTBJIACTCH HA OCHOBE KOMIIETCHTHOCTHO - OPHEHTHPOBAHHBIX 3aJaHHM, HAlpaBIECHHBIX Ha
pasBuTHE TPEX YPOBHEH 0OYYEHHOCTH: PENPOAYKTHBHOTO, IPUKIIAJHOTO ¥ TBOPYECKOTO.

B ocHoBe MeTOomOJIOTHYECKON OCHOBBI [JAHHOH NPOrpaMMBI JIGKHT CHCTEMHO-
AesITeJIbHOCTHBIN MOAX0/, KOTOPBIH Mpearonaraer:
* (popmMHEpOBaHHE TOTOBHOCTH yYalUXCsl K CAMOPA3BUTHIO H HETIPEPHIBHOMY o0pa3oBaHHIO;
* IPOEKTHPOBAHUE U KOHCTPYHPOBAHHME Pa3sBUBAIOIIEH 00pa3oBaTeIbHOIM CpeIb;
* aKTHBHYIO Y4eOHO-II03HABATENLHYIO IEATENbHOCT 00YYarOUXCS;
* IOCTPOCHHE O0Opa3sOBaTeNbHOH [EATENBPHOCTH C Y4YETOM HHIMBHIYalbHEIX, BO3pacTHBIX,
IICHXOJIOTHYECKHX, (PU3HOIOTHYECKHX OCOOEHHOCTEH U 310POBbS 06YJarOIIMXCHL.

Llenv: GopMHupoBaHME INPOYHEIX 3HAHMH IO GHMONOrMH, YMEHHIl M HABBIKOB pEIICHMS
OHMOJIOTHYECKHX 3a/]a4.

3adauu:
1. @opMHpPOBATE CHCTEMY 3HAHHMI II0 [TIABHBIM TEOPETHYECKHM 3aKOHAM GHOJIOTHH.
2. CoBepIIEHCTBOBATh YMEHHE pEINaTh GHONOTHYECKHE 33/a4d PENpPOAYKTHBHOTO, NPUKIAIHOTO H
TBOPYECKOTO XapakTepa
3.PasBuBath  KIrOYEBBlE KOMIICTCHIMH: Yy4eOHO - IIO3HAaBAaTENbHBIE, HH(OPMALHOHHEIE,
KOMMYHMKATHUBHBIE, COLIHAIBHEIE,
4.Pa3BuBaTh GHONIOTHYECKYIO HHTYHIMIO, BBIPAOOTATh OIpEIEICHHYIO TEXHHKY, YTOOBI GBICTPO
CIPABHTCA C NIPEATIOKECHHBIMH 3K3aMEHAIIHOHHEIMH 3aJaHHUAMH.
5. JlaTh y4eHHKY BO3MOXHOCTh PEali30BaTh CBOM HHTEPEC K OHOJIOTHH.
6. OnpenenuTs criocoGHOCT ¥ TOTOBHOCTE Y4eHHKA OCBAUBATh GHOJIOTHIO Ha MOBBIIIEHHOM YPOBHE.
7. CucTeMaTU3HpOBaTh M YINIYOHTH 3HaHHA o0ydaromuxcs mo pasjaenaMm «MeTaGoH3M — OCHOBA
CYLIECTBOBAHHUS XHUBBIX OPraHU3MOBY M «3aKOHOMEPHOCTH HACJIe{OBAHHS [IPU3HAKOB).
8. Cosnare ycioBHA A TOATOTOBKM OOYdYaIOMIMXCH JJI8 KAYECTBEHHOM CAuM  eIHHOTO
rOCYAapCcTBEHHOIO 9K3aMEHa H MOCTYIUICHHUS B BRICIIHE YYeOHBIE 3aBECHHS.

Brazooaps eneypounoii deamenvHocmu 1o 6UONOZUU GLINONHAEMCA HECKONLKO (DYHKYUIL:

1. HonnepxwBaercs H3ydeHHe OHMONOTMM Ha 3aJaHHOM CTaHAapTHOM ypoBHe. Kypc
«MonexynsapHas OHOJIOTHS M TEHETHKa» I[OMOTraeT 3aKPENUTh M YIIyOUTh YpOBEHb 3HAHHH IO
OHOIIOTUM, IPUMEHUTD 3TH 3HAHHA IIyTEM pelleHHs GHOJIOrHUECKUX 3a1ad.

2 OcymecTBiseTCs JTMYHOCTHO-OPHEHTHPOBAaHHEIH Mnoaxon B obyuenun. To ecTh
YYHTBIBAIOTCS WHIAMBHIYAIbHEIE CKIOHHOCTH M CIIOCOOHOCTH YYAUIMXCS M CO3MAIOTCSA YCJIOBHS IS
00y4eHHs MX B COOTBETCTBUH C IPO(ECCHOHATEHEIME UHTEPECAMH.

IIponomxuTensHOCT Kypea - 1 rog. ®opMa 3aHATHH BKIIOYAET B ce0s MHIMBHIYaNTBHYIO H
rpynmnoByio pabotel. Ilporpamma mpemycMaTpuBaeT IpOBEJeHHE ayIMTOPHBIX 3aHATHI, B Hayase
KOTOPBIX NAIOTCS TEOPETHIECKHE 3HAHUS YYMTENIEM, 3aT€M IIPUBOJATCS IPUMEDPEI PEIICHHS 3a1a4 U B
KOHIIe Yy4alMMCs NpPEeIaraloTcs 3ajayd Ul CaMOCTOATENLHOro pemeHHs. s IOArOTOBJIEHHBIX
y4aluXxcs B Ha4ajle MPOBOAKTCS KPAaTKOE IOBTOPEHHE TEOPETHYECKOTO MaTepHalla, a 3aTeM yJallHecs
peraroT 3aa4i. KOHTPOIb 3a BHIIOTHEHHEM MIPOBOUTCS YUUTENEM, JIHGO COBMECTHO C YUCHHKAMH.

Kaxnplif pasnen mporpaMMEl 3aKaHYMBaeTCs 3aJaHHUSIMH KOHTDPOJHMPYIOLIErO XapaKTepa, Ha
KOTOPOM Y4YallHECss CMOTYT IPOBEPUTH CBOM CHJIBI, CAMOPEATM30BaThCS U CaMOYTBEPOMTHECA IIPH
BBINIOJIHEHHUH 3aJIlaHuH.




Metoab! 00yUeHHs:
B mpomecce H3yyeHHs 5JEKTHBHOTO MPEIMETa MCIHONB3YIOTCS 3BPUCTHYECKHE METO.IbI
o0y4eHHs:
® npobneMHBIH

® METOJ HCCIIe/IOBaHKH (CPaBHEHHS aHAJIOTHIA, KIacCH(UKALHMHY M Jp.)
® CONMAIBHO-KOHTEKCTHEIX CHTYaIMH
® METOJ IIPOTHO3HPOBAHUS
®  METOJ MIIOTe3
® METOJ CaMOOpraHM3aLuH 00ydeHHs
® METOJ CaMOOLIEHKH
JlaHHBIC METOZIBI B HanbobIIIel CTeNeHy NPH3BaHbl OOECTICUNTh PA3GUMUE eCTECNBEHHOHAYYHOT
2pamomHocmu, IIO3HABATENPHBIX HMHTEPECOB M TBOPYECKHX CIIOCOOHOCTEH ofydaromuxcs,
CaMOCTOATENBHOCTH B IPHOOPETEHNH 3HAHHH U pelIeHHH MPOOIeMHBIX 3a1ay.
OcnosHbIe hOpPMBI OpraHu3aNMy Y9eOHbIX 3AHATHI
Benyuwe ¢opmbl mpoBeNleHHs 3aHATHI: JEKUMH, NPAKTHKYMBbl MO PENICHHUIO 3ajiad, yueGHbIE
KOH(EepeHIMH, CoCTaBeHe HHYOPMAIOHHBIX CIPAaBOK, 06MeH WHpopmarmei u apyrue. IIpu 3ToM
AKTHBHO HCIIOJIE3YETCA HArlIAAHOCTh, CO3/IaHHE MPOOIEMHEIX, B TOM YHCIE H COLHAILHO-KOHTEKCTHBIX
CHUTYalliii, OIIOpa Ha )KU3HEHHBIH OMBIT yYal[HuXCs.
YuuTens BBICTYIIAET B POJIM OPraHU3aTOpa, KOHCYJIHTAHTa, SKCIIEPTA.
Iloaxoar! K OPraHU3AINH JEATEILHOCTH:
* AKTHBHBIE, Pa3BHBAIOINNE YIEHHUKA, POPMBI pabOTHI
® JIMYHOCTHO-OpUEHTHPOBAHHBIE
e Taopueckue

OcHoBHbIE cpeficTBA 00Y4EHHSI:
OneKTpoHHEIE yueOHBIe MOCOOHs
Teopernyeckne MaTepHaisl B JIEKTPOHHOM U NIEYATHOM (opMare
[Ipesentanuu
Buzneodpunemel, anumanuu, hororpadun, TablIHIbl, CXEMBI B 3IEKTPOHHOM (opMare;
Pazinunble BapuaHThl KOHTPOJIBHO-H3MEPUTEIBHBIX MaTepuanoB EI'D o Guonoruu
Tunosele TectoBble 3amanus EI'D mo BceM pasjenaM u TeMam
Jlpyrue HarnsiiHbIe MaTepHAIEI

e & o o o o o

IL. Conep:xanne yaeGHOro MaTepHaja

Beenenue. Benku. benku-nonumMeps, CTpyKTypsl G6eNKOBOM MONEKybI, (PyHKIHHE GEIKOB B
KJIETKE.

Hyxneunossie kucnotel. CpaBHuTenbHas xapakrepuctuka JIHK u PHK.

buocunres Genka. Ko IHK, Tpanckpummus, TpaHCIAIUs — JHHAMHKA GHOCHETE3a GeKa.

OHepreTHYecKHi 00MeH. DTarnbl 3HEPreTHYECKOro o6MeHa.

I'eneruka, kak Hayka. Mcropus dpopmuposanus nayku, I .\Menzens. ['eHeTHYECKHE CHMBOJIBI H
TepMUHEL 3akoHsl Menens. Ilomuru6puHoe ckpemusanue. Hacnenosarue rpymm KposHq.

HacnenoBanue netanbHBIX U CYOJIETANIBHBIX TEHOB.

3akon T.Moprana. Crennennoe HacyeioBanue. ['eHeTHKa 11014, HaclleJOBaHME, CLEIUIEHHOE C
TIOJIOM.

MeTo/bl H3y4eHHs TeHETHKH YeNoBeka. 3akoH Xapau-BaitnGepra.




IIL. TInanupyemMsie pe3yJibTaThl 0CBOEHHS 00y4alOIIUMHCS POrpaMMBI Kypca

JINYHOCTHbIE Pe3y/IbTATHI:

® pealk3aiuia 3THYCCKHUX YCTAaHOBOK II0 OTHOILIEHHIO K OHOJOTHYECKUM OTKPBITHAM, HCCIECTOBAHUSIM H
UX pe3ynbTaram;

® [IPH3HAHHE BBHICOKOH LIEHHOCTH XXHM3HH BO BCeX e€ MPOSBICHUIX, 3OPOBBS CBOETO H JIPYTHX JIIOJIEH,
peanu3aliy YCTaHOBOK 3JJ0POBOr0O 00pa3a U3HH, KYJIBTYPHI 30POBOTO MHTAHHUS,

¢ c(opMHPOBAHHOCTH IIO3HABATEILHEIX MOTHBOB, HANPABIEHHBIX HA MONyYEHHE HOBOTO 3HAHHUS B
oOmacti GHMONOTHM B CBA3H C Oyaymedl npodecCHOHANBEHON AeITENBHOCTHIO HIIH OBITOBBEIMH
npobeMaMy, CBS3aHHEIMH C COXpPaHEHHEM COOGCTBEHHOrO 370pOBBS H  DKOJOTHYECKOM
Oe3omacHOCTH.

o yOexJeHHOCTh B BO3MOXKHOCTH ITO3HAHHS MPHPOJBL, B HEOOXOAMMOCTH Pa3syMHOIO HCIIOIb30BAHHS
JOCTHXEHHH HAYKH M TEXHOJIOTHH JUI JalbHeHInero pa3BUTHs YeJIOBEYECKOro 00IIeCTBa, YBAKEHHE
K TBOpIIaM HAyKH M TEXHHKH, OTHOIIEHHE K OHONOTMM Kak K 3JIEMEHTY OOIIedelIoBeYecKoi
KYJBTYPBI;

® CaMOCTOSITEJIBHOCTH B IPUOOPETEHNH HOBBIX 3HAHWI M MIPAKTHYECKHX YMEHHIA;

® TOTOBHOCTh K OOOCHOBaHHOMY BEHIOOpPY JXHM3HEHHOIO IYTH B COOTBETCTBHH C COOCTBEHHBIMH
HHTEPECAMH H BO3MOXKHOCTSAMH;

® MOTHMBAlMs 00pa30BaTeNIbHON JIEATENPHOCTH IIKOJBPHHKOB Ha OCHOBE JIMYHOCTHO-OPHEHTHPOBAHHOIO
MOAXOMa;

¢ (QopmMHpOBaHHE IICHHOCTHBIX OTHOIUCHHH JPYr K JApYry, K YYHTENIO, K aBTOpPaM OTKPHITHH H
n300peTenHii, K pe3yapTataM oOydeHH .

MeTtanpeaMeTHbIe pe3yJbTaThI:
¢ npuoOpeTeHHe U 3aKPEIVIEHHE HABBIKOB 3(()EKTHBHOIO MOJNYYSHHS H OCBOEHHS yueOHOro MaTepHaia

C HCIOJB30BaHMEM y4eOHOH nuTepaTyphl (Y4eOHHKOB M NMOCOOHH), Ha JEKIHAX, CEMUHAPCKHX H
IPaKTHYECKUX 3aHATHSIX;

® OBJAJICHHE HABBIKAMHM CaMOCTOSATEJILHOTO IPHOOpPETEHHs HOBHIX 3HAHHM, OpPraHU3alUH y4eOHOM
NEeATENBHOCTH, IOCTAHOBKH LeJIeH, IUIaHMPOBAHUSA, CAMOKOHTPOJIA W OLIEHKH pE3yJIbTAaTOB CBOEH
NEATENEHOCTH, YMEHUAMH IIPEABUAETH BO3MOXKHEIE Pe3YJIbTATHl CBOMX JIEHCTBHI;

® PasNMYMH MEXKIYy albTepPHATHBHBIMH ()aKTaMH H THIIOTE3aMH IS MX OOBACHEHHMS, TEOPETHUECKIMH
MOJENAMH H pealnbHEIMH OOBEKTaMH, OBIAJCHHE YHHBEPCAIBHBIMM Y4Y€OHBIMHM JEHCTBHAMH Ha
npuMepax THUIOTe3 Ul OOBACHEHHMS H3BECTHBIX (GAKTOB U 3KCIEPHMEHTAIBHOH IPOBEPKH
BBIJIBUT'A€MBIX THIIOTE3, pa3pabOTKH TEOPETHUECKUX MOJEINEH IPOLECCOB WK ABJICHHI;

® (GopMupoBaHHE YMEHHM BOCIPHHMMATE, IepepabaThIBaTh U NPENbABIATE HHPOPMAIIHIO B CIIOBECHOH,
00pa3Hoi, cUMBONIMYECKOH (hopMax, aHATM3UPOBATE M IepepabaThIBaTh MOMYUYCHHYIO HH(OPMALIHIO
B COOTBETCTBHH C IIOCTABJIEHHBIMH 33Ja4aMH, BBIAEIATH OCHOBHOE COLEPXKAHHE IPOYMTAHHOIO
TEKCTa, HAXOJIUTh B HEM OTBETHI HA IIOCTABJIEHHBIE BOIIPOCH] M H3JIaraTh €ro;

® TIpHOOPETEHHE ONBITA CAMOCTOSATENBHOTO [OUCKA, aHAIH3a M 0TO0pa HH(OPMALHH C HCIIOIB30BaHHEM
Pa3INYHEIX HCTOYHHMKOB M HOBBIX HH(OPMAIIMOHHBIX TEXHOJOTHH JUIs PelIeHHs I03HABATEIbHBIX
3aj1ay;

® pa3BUTHE MOHOJIOTHYECKOH M JHAIOTMYECKOH peyH, yMEHHs BHIPa)KaTh CBOM MBICIH H CIIOCOOHOCTH
BBICJIYIIMBATh COOECENHNKA, IIOHMMATh €r0 TOYKY 3PEHHs, IPH3HABATH MPABO JAPYroro 4eJOBeKa Ha
MHOE apryMEHTHPOBaHHOE MHEHHE;

® OCBOCHHE NMPHEMOB JCHCTBUH B HECTAHJAPTHBIX CUTYaIlUSX, OBJIAJICHHE 3BPHCTHYECKAMH METOHAMH
pemeHus npobiem;




¢GopmupoBaHHe yMeHHH paboTaTh B IpyNIle C BBIIOJHEHHEM pa3jIMUHBIX COLMAIBHBIX PpOJEH,
IPEJICTABIATE H OTCTaUBAaTh CBOH B3TVIAABI H YOEXKIEHHUS, BECTH JUCKYCCHIO.

[IpenMeTnrie pe3yabTaThI:

B pesynomame oceoenus npozpammel 6HeypouHol OesmenvHocmu «PelleHHe 3amad 1o
MOJIEKYIISIDHOH OHOJIOTMH M TE€HETHKE» HA YPO6He cpedHe20 o0uje20 06pa308anus 6bINYCKHUK HA
npoghuneHOM yposHe HAYYUMCSL:

OLICHHBATH POJIb OHOJIOTMYECKHX OTKPBITHH M COBPEMEHHBIX HCCIIEZIOBAHWH B Pa3sBUTHH HAYKH M B
IPaKTHYECKOH NEeSITETFHOCTH JIFOJIECH;

OLICHHBATE POJIb OMONIOTHH B (OPMIPOBAHIH COBPEMEHHON HAYYHON KAPTHHEI MHPA, IPOTHO3UPOBAT
NIEPCICKTUBEI PAa3BUTHA MOJIEKYJIAPHOI OMOIOTHH H TCHETHKH,

YCTaHABIUBaTh M XapaKT€pPH30BaTh CBA3b OCHOBOIIONATAIOIIMX OHOJOTHYECKHX IMOHATHI (KIIETKa,
OpraHu3sM, BHJI, SKOCHCTeMa, 6Hocdepa) ¢ OCHOBOIOIAralOIIUMH OHATHAMHE JPYTHX €CTECTBEHHBIX
HayYK;

00OCHOBBIBATE CHCTEMY B3IVINOB Ha JKMBYIO INPUPOAY H MeECTO B Hed 4enoBeKa, MPHMEHSSA
OHONIOrMYECKHE TEOPHH, YIECHHUS, 3aKOHBI, 3aKOHOMEPHOCTH, IIOHAMATh TPAHUIIEI UX IPUMEHHMOCTH;
NPOBOJMTE y4EeOHO-HCCIENOBATENECKYIO JESTENFHOCTE [0 OWMOJIOTHH: BBIIBHIAaTh THIIOTE3H,
IUIaHKpOBaTh paboTy, OTOMpaTh M NpeoOpa3oBBIBATE HEOOXOAMMYI HMH()OPMAIHIO, IPOBOIHMTEH
9KCIIEPUMEHTBI, HHTEPIIPETHPOBATh DE3yJbTATHl, JE€NaTh BHIBOABI HA OCHOBE IOJYYEHHBIX
pEe3yNbTaTOB;

BBIABJIATE H 000CHOBHIBATh CYINECTBEHHBIE 0COOEHHOCTH Pa3HBIX YPOBHEM OpraHH3alyH XKHU3HH,

YCTaHaBIIMBATh CBA3bL CTPOCHMA M (QYHKIMH OCHOBHBEIX OHOJIOTHYECKHX MaKpOMOJIEKY), HX POJb B
mpolieccax KJIeTOYHOro Merabon3ma;

pemarb 3ana4yd Ha omIpelelieHHe mociienoBarenbHOCTH HykineotuaoB JIHK u MPHK, artMkomonoB
TPHK, mnocnenoBaTensHOCTH aMHHOKHMCIOT B MOJeKyie Oeika, IPUMEHSS 3HAHMSA O peaKiusax
MaTPUYHOTO CHHTE3a, FEHETHYECKOM KOJIE, IPHUHIIUIIE KOMIJIEMEHTapHOCTH;

JenaTh BBIBOABI 00 H3MEHEHHSX, KOTOPBIE MPOH30HIYT B MPOLECCAX MATPHYHOrO CHHTE3a, B CIIydae
H3MEHEHH ITOCIIeOBATEILHOCTH HyKiIeoTH 0B JIHK;

CpaBHMBaTh (asbl JeNeHHs KIETKH; pellaTh 3aJauyd Ha ONpelNeleHHE M CPABHEHHME KOJMYECTBa
reHeTH4yeckoro Marepuana (xpomocoM M JIHK) B kieTkax MHOTOKIETOYHBIX OPTaHH3MOB B Pa3HBIX
¢azax KIETOUYHOTO I[HKJIA;

BBISB/IATH CYILIECTBEHHBIE NIPH3HAKH CTPOCHHS KJIETOK OPTaHH3MOB Pa3HBIX LAPCTB YKHUBOM IPHPOJIEI,
YCTaHABJIMBATh B3aUMOCBSA3b CTPOECHHS U GOYHKIMI YacTeil B OPraHOHIOB KJIETKH;

000CHOBBIBATh B3aMMOCBSA3h ILIACTHYECKOIO M JHEPreTHYECKOro OOMEHOB; CPaBHMBATH IIPOIIECCHI
TIIACTHYECKOTO U SHEPreTHYECKOT0 0OMEHOB, IPOUCXOASAIINX B KJIETKAX JKHUBBIX OPraHU3MOB;

ONPENENATh KONHYECTBO XPOMOCOM B KJIETKaX DAcTEHHH OCHOBHBIX OTJIENOB HA pa3HBIX JTamax
XU3HEHHOTO ITHKJIA;

CPaBHHBATh Pa3HbIE CIIOCOOBI pa3MHOXKEHUS OPraHH3MOB;

XapaKTepH30BaTh OCHOBHBIE 3Tallbl OHTOIEHE3a OPraHU3MOB;
pelaTh TEHCTHYECKHE 3aJayd Ha JWrMOpUIHOE CKpeIWBaHHE, CHEIUIEHHOe (B TOM YHCIIE,
CHEIJIEHHOE ¢ TIOJIOM) HacJieJIOBaHHE, aHAIU3UPYIOUIEe CKPEIMUBAHHME, IPHMEHSAS 3aKOHBI
HACJIEICTBEHHOCTH U 3aKOHOMEPHOCTH CIEIUIEHHOIO HacjIeI0BaHMSI,;

PacKphIBaTh MPHYHMHEI HACIEICTBEHHBIX 3a00NeBaHHM, apryMEeHTHPOBAaTh HEOOXOIMMOCTH MEP
IPENYNPEexICHUS TaKHX 3a00ICBaHMIA;




IV. KanengapHo-reMaTH4ecKoe INIAHUPOBAHHE

Kypc — «MonexyaspHas 0HOJIOTHS M FeHETHKA»

Knace — 11T" ecrecTBeHHO-HAYYHbII

KonnuecTtBo 4acoB B roj — 33

KonugecTBo yacor B Henemo — 1

Hcnonb3yemsiit yuebuuk — buonorus: ITocobue ans mocrynarommx B By3sl. T 1. T 2. - mox penakuueit
YeOpnuesa H.B. M.:000 «M3natensctBo Hosast Bonnay, 2021; Conoskos JI. A EI'D no 6uonorum.
IIpakTuyeckas noAroToBKa.-6-e u31., uenp. u xom.-CII6.: BXB-ITetep6ypr, 2021.-624 c.: un
Yuurtens: Kopanesa Hatanbsa Banepbesna

Neni/n Tema 3anaTHs Kou-Bo Cpoku
4acoB NpOBeIeHUs
Monexynapuaa 6uonozua(ll u.)
1. | Beenenue ' 1 CeHTAOPb
2. | benku 1 CEHTAOPE
3. | Pemenue 3amau 2 CEHTS0pb
4. | HyknenHOBBIE KHCIIOTHI 1 OKTAOpB
5. | Pemenue 3anau 2 OKTA0pb
6. | buocunres Genka 1 OKTS0pb
7. | Pemenue 3agau 2 HOSOpb
8. | DHepreTuueckuii 06MeH 1 HOAOPb
9. | Pemenue 6nonorunyeckux 3anay 1 HOSIOpB
10. | Pemenye OHOMOrHYECKHUX 3a0a4 1 nexabpb
I'enemuxa (224.)

11. | 3akons! I'. Mennens 1 nexabpb
12. | HenonHoe 1OMHHHpPOBaHHE 1 nexabpb
13. | Pemenue 3anay 2 nekabps
14. | HacnegoBanue rpymn KpoBH 1 SHBAPb
15. | Pemenue 3aa4 no rpymnmnaM KpoBH 1 SIHBaph
16. | 'eneTnka nona 1 SIHBaph
17. | Pemenue 3amay 1 (eBpanb
18. | Pemenne koMOMHAPOBAHHBIX 3314 2 (beBpaib
19. | BsaumoneiicTeue reHoB 1 MapT
20. | Pemmenue 3amad Ha B3aHMOJIEHCTBHE IT'€HOB 2 MapT
21. | 3akon T. Moprana. Pemenue 3aga4 Ha KpOCCHHTOBED 1 anpenb
22. | CocTaBneHHE XpPOMOCOMHEIX KapT 2 anpenb
23. | 3akon Xapmu — BaitnGepra 1 anpenb
24. | Pemenne 331a4 10 reHETHKe MOMYJIAIHIA 1 Mai
25. | 'enetnka yeyioBexa 1 Mait
26. | Pemenue OHoNOrnyeckux 3anaq 1 Maii




V. YMK u fonoHuTeIbHAS JUTEPATYpa 1o Kypey, TCO
OcHoBHas JiaTEpaTypa

1. 3axapoB B. b., MamontoB C. I'., Conun H. W., 3axapora E. T. Buonorus. O6mas 6uomnorus.
[Tpodunpreni yposens. 10 knace / ITox pex. mpod. B. B. 3axaposa. M.: Jlpoda, moGoe u3nanue ¢
2007 r.
2. 3axapos B. b., MamonTtoB C. I'., Conun H. U., 3axaposa E. T. Buonorus. O6mas 6Guomorus.
IIpoduneneit yposens. 11 xmace / Ilox pex. npod. B. B. 3axaposa. M.: Jlpoda, moGoe m3manue ¢
2010,
3. 3axapos B. b., MamonToB C. I'., Connn H. . O6mas 6uomnorus. 10—11 knacce: / ITox pen. mpod.
B. B. 3axapoBa. 7-e uzn. M.: Ilpoda, 2021.
4. Obmas 6uonorus / Ilox pen. axan. B. K. Illymuoro, mpod. I'. M. demvmmuna u mpod. A. O.
PyBunckoro. 3-e uzn. M.: [Ipocsemenue, 2018

JonmonHuTe bHAs JHTEPATYpA.

1.0.B. T'onyapos «I'enetuka. 3agaun», usnarensctso «Jluneit», Capatos, 2005 rog.

2. A.A. Kupunenko «buonorus. COOpHHK 3a1a4 10 TeHETHKEY, H3aaTeNbeTBo «Jlermony, Poctos —Ha-
Hony, 2022 rox.

3. 0.0. Mup3aeBa «3agaqu o MOJIEKYJIIpHOM 6Honoruuy, Coun, 2019 roz.

4. A.A. Kupunerko, C.11. Konecuukos «IToaroroska k EI'D 2014», yue6HO— MeTogudeckoe Iocodue,
u3narenscTBo «Jlernony, Pocro — Ha- Jlony, 2022 rog.

5. .W. Jlepuep «Iloaroroska k EI'3. KoHTpoJbHEBIE M cAaMOCTOSATENBHEIE PAbOTE, M., «DKCMOY,
2017 ron.

JlurepaTtypa a5 yyamuxcs:

e AmnacracoBa JLII. CamocrosTensHas pabGora ywamuxcs mo obmei 6Guonoruu: ITocobue ms
yunrens. — M.: Ilpoceemenue, 1989. — 175¢.

e buomnorus B tabmunax. 6-11 kmaccer: CrnpaBouynoe mocobue/ ABT.- coct. T.A. Kosnosa, B.C.
Kyumenko.- 4-e u3n., crepeorun.- M.: Jlpoda, 2002.- 240 c.

e DBepkunbmut M.B., ['narones C.M., ®@ypanes B.A. O6mas 6uonorus: Yue6uuk nis 10-ro kinacca
cpeaneit mkonel. Y. 2. — M.: MUPOC, 1999,

e Buonorus: O6mue 3akoHOMepHOCTH: KHHra Iisi yuurtens / Cusormazos B.U., Cyxopa T.A.,
Kosnosa T.A. — M.: U3natensckuii nom “I'EHXXEP”, 1999. — 184c.

e B. B.3axapos, C.I'"Mamontos, H.M.Conun. O6mas Gromnorus 10-11 knacesr.-M.: Jlpoda, 2012.

e B.WM.CuBornasos, U.b.Aradonona, E.T.3axapora. O6uias 6uonorus 10-11. - M.: Jlpoda, 2012.

e borpanosa T.JI, Conomosa E.A. Buonorus. CnpaBodnmk s CTapIUEKIIACCHUKOB H
nocTynaromux B By3sl. — M.: ACT-npecce, 2021.

¢ bonrosa M.B. C6opHuk 3anay mo obmeit 6uonorun s nocrynaommx B BY3e1. — M.: Onuke 21
Bek, 2020.

e ['M Jlpmmmumn, O.B. Cabnuna. Hogseiimas 6uonorus. Yue6Hoe nocobue mis 10 -11 kimaccos
obuieobpazoBaTenbHbIX yupexaeHui (npodunsHeni yposens). Hosocubupek, 2017 r.

e EI'3-2019-2023. buonorus. Poxnos B.C. Tunossie sKx3aMeHAHOHHbIE BADHAHTHL: 30 BapHaHTOB
OUIIN

e 3axapo B.b, Mycrapun A.J. OOmas OuHONOTHA: TECTHl, BONPOCH, 3afaHHA. — M.:
[Ipocsemenue, 2013,

e 3asn, P.I. Menununckas Ouonorus u ob0mas reHeruka: VYuebuuk / P.I'. 3asm, B.D.
ByreunoBckuit, B.B. JIaBeioB. - MH.: Bemmiimas mx., 2019. - 496 ¢




WpanoBa T.B., Kamunosa I'.C., Msrkoea A.H. C6opuuk 3amanuii mo obmeil 6uonoruu. — M.:

[Tpoceemenue, 2017.

o Ilumenos W.H. Jlexuuu no o6me# 6uonorun. — Caparos: Jluneit, 2013.

MyJibTUMeHITHBIE TOCOOHS:

C: Penerutop. buonorus. — 3A0 «1 C», 1998-2008 rr. Asrops! — k.6.H. A.I". JIMutpuesa, k.6.H.
H.A. PsGunkoBa

Orkpeitas Buonorus 2.5 — 000 «®usuxon», 2006 r. Asrop — JI.M. MamorTos / [Tox pex. k.6.5.
A.B. Maranusna.

Bupryansnas mxona Kuprnna n Medomus. Memmareka mo 6uonorun. — «Kupumn u Medomuity,
2009 r. Asrops! — akagemMuk PHAU B.B. 3axapos, a.n.H. T.B. UBanosa, x.6.H. A.B. MatanuH,
k.0.1. L.JO. baxnymunckas, T.B. Audumosa.

Buonorus 11 knacc. O6wue 3aKkoHOMEpPHOCTH. MyJIbTHMEAMHAHOE TPUIOKEHHE K yueOHHKY
H.H. Conuna (anextporHOe yueOHOE usnanue), Ipoda, ®uzuxon, 2016

IToaroroska k EI'D mo 6nosnorun. dnexrporHoe yuyeGHoe u3nanue, Jpoda, ®uznkon, 2015
Jlaboparopubiit npakTukyM. Bromorus 6 — 11 knaccel (y4e6HOE 2I1EKTPOHHOE TOCOOHE.

OcHrogsrl 06mieit 6uonoruu, 9 knace («1C: O6pasosanue», 2007)

Buonorus, 10 xnace («1C: O6pa3zosanuey, 2008)

OnexTpoHHEIe yueOHuKH A.B. [Tumenoa

ABTOpCcKHE 1LH(POBEIE 00pa30BATENBHBIE PECYPCHI

OnexTpoHHOe yuebHoe u3nanue « O6mas 6uonorus 10 knacey»

Pecypcenl quCTAHIHOHHOIO 00y4YeHHSs
http://www.science.up-life.ru/biologiya.html - Illxoma wuHTepakTHBHOrO OOyd4eHw,
BUPTYyaJIbHBIE JabopaTopHEIe pabOTEI
http://www.informika.ru/ - Karanor o6y4aromux mporpaMm 1o 6HOJIOTHH H XUMHUH.

https://www.yaklass.ru/?%045 - O6pasoBaresnpHas miardopma «SIknacc
http://chashnikil.narod.ru/uchutil45.htm - Kartamor cceuiok Ha 06pa3oBaTeNBHEIE PeCypPCHI
Wnrepnera no pasgeny "buonorus".

https://resh.edu.rw/ - Poccuiickas anekTpoHHast mKoa (npeamer «Bromorusy 10-11 kmacc)

« XonknH Cepren

HKonknH Ceprenanexcarnposuy
r. CMoneHcK
AneKkcaHAPOBUY 5 080" 5:30:30+0300
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