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Cankr-IlerepOypr
2023

Pabouas mporpamMma 1o Kypcy BHEYpOUHOH nesitenpbHOCTH «broxumus» st 1006 kimacca paspa-
60TaHa c yueToM TpeOOBaHUIl CIeTyIOIMX HOPMATHBHBIX JOKYMEHTOB:
— denepanpHOro 3akona Poccuiickoit @enepanmu ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poc-

cuiickoit denepanun» (¢ uameHenussMu ot 24.07.2023 N 385-D3);



— CTpaTeruu HanuoHaiabHOW Oe3omacHocTH Poccuiickoit denepanuu, Yka3 [Ipesunenra Poccuiickoit
®enepanuu ot 2 utoiisa 2021 r. Ne 400 «O Crpareruu HanmoHaabHON Oe3onacHocTH Poccuiickoit de-
Jepanuny;

— @enepa’dbHOrO TOCYAAPCTBEHHOTO O0pA30BaTEIbHOTO CTaHAApTa CPEIHEro OOIero oOpa3oBaHMA,
YTBEP)KICHHBIM TpHKa3oM MuHHcTepcTBa 00Opa3oBaHus M Hayku Poccuiickoir @enepanmuu OT
17.05.2012 Ne 413 (nanee — ®I'OC cpeanero od1iero oopa3oBaHus);

— npukaza MuHHCTEpCcTBa 0Opa3oBanus M Hayku Poccuiickoit @eaepanun ot 29.12.2014r. Nel645 «O
BHECCHHUHU M3MEHEHHH B (heZiepalibHBINA roCyJapCTBEHHBIN 00pa3oBaTeIbHBIN CTaHAAPT CPenHero (To-
HOTo) 0011ero oopazoBaHusl, yTBEPKAEHHBIN TpUKka3oM MuHUCTepcTBa 00pa3oBaHus U HayKu Poccuii-
ckoit deneparuu ot 17.05.2012r. Ne 413;

— npukaza MunucrepcTBa oopazoBanus u Hayku Poccuiickoit @enepanuu ot 31.12.2015r. Nel578 «O
BHECCHWU M3MEHEHHH B (eiepajbHbII TOCYAapCTBEHHBIN 00pa30BaTeIbHBIN CTaHIAPT CPEAHErO 00-
mero o0pa3oBaHus, YTBEPKACHHBIN prka3oM MuHHCTEpCTBa 00pa3oBanus U Hayku Poccutickoit de-
nepanuu ot 17.05.2012r. Ne 413;

— npukaza MunucrepctBa obpazoBanusi u Hayku Poccuiickoit ®@enepaunu ot 29.06.2017 Ne 613 «O
BHECEHUU M3MEHEHUI B MpuKa3 MunHucrepcTBa oOpa3zoBanus u Hayku Poccuiickoit @eneparuu ot 17
Mas 2012 1. Ne 413 «OO6 yTBep>KJIeHUH U BBEJICHUU B JIeHCTBUE (DeepalbHOTO TOCYIapCTBEHHOTO 00-
pa3oBaTENIbHOTO CTaHIapTa CPEIHEro O0IIEro 0Opa3oBaHUs,

— npukaza Munucrepcersa npocseuieHus Poccuiickoit @enepanuu ot 12.08.2022 Ne 732 «O BHeceHuun
M3MEHEHUH B (efiepaibHbIi TOCYIapCTBEHHBIN 00pa30BaTeIbHbIA CTAaHAAPT CPEAHETO 0011Iero oopazo-
BaHUs, YTBEP>KJIEHHBIN NprkazoM MunuctepcTBa o0pa3oBanus 1 Hayku Poccuiickoit @enepanuu ot 17
Mmas 2012 r. Ne 413» (3apeructpupoBan MuntoctoM Poccun 12.09.2022 Ne 70034);

— npuka3a Munnpocsenienust Poccun ot 22.03.2021 Ne 115 «O nopsinke opraHu3anny 1 OCyILECTBIIE-
HUS 00pazoBaTeIbHOMN JEATEIILHOCTH IO OCHOBHBIM 00111€00pa3oBaTeIbHBIM IpOrpaMMaM — o0pa3oBa-
TEJIbHBIM IIPOTPaMMaM HayaJlbHOTO OOIIEero, OCHOBHOT'O OOIIET0 U CPEAHEro 00Iero oopa3oBaHus»;

— npukaza Munucrepcrsa npocsemenns Poccuiickoit @enepanun ot 11.12.2020r. Ne 712 «O BHeceHuHn
M3MEHEHUH B HEKOTOphIe (hefiepaibHble rOCyAapCTBEHHbIE 00pa3oBaTelibHbIe CTaHAapTHI 00111ero oOpa-
30BaHUs IO BOIIPOCAM BOCTIMUTAHUS 00YUYaOLIUXCSD»;

— npukaza MunucrepcTBa npoceuienus Poccuiickoir @eneparun ot 18.05.2023 Ne 371 «O6 yTBep-
XKAeHUU (PeaepaabHO 00pa3oBaTeIbHON MPOTPAMMBI CPETHETO 00IIET0 00pa3zoBaHus» (3aperucTpupo-
BaH MuHnroctoM Poccum 12.07.2023 Ne 74228).

— nucbMa MunucteperBa npocsemienns Poccuiickoit denepannn «O HanpaBlIeHUH METOIUYECKUX pe-

KOMEH/IalU 10 MPOBEACHUIO IIMKJIa BHEYPOUHBIX 3aHATUN «Pa3roBopbl 0 BaxxHOM»» 0T 15.08.2022 No

03-1190;



— METOJIMYECKUX PEKOMEHIAINH Mo peanu3anuu rnpoekra «buser B Oyaymiee» mo npogpeccuoHaibHON
opueHTanuu obydaroruxcst 6-11 kiraccoB oOpa3oBarenbHbIX opraHusanmii Poccuiickoit deneparumy,
peanu3yonmx o0pa3oBaTeIbHbIE IPOrPaMMbl OCHOBHOTO OOIIET0 U CPeIHEro OOIIero oOpa3oBaHUA
(muceMo MunKcTepeTBa npocBetienus Poccuiickoit deneparuu ot 25 anpens 2023r. Ne JII'- 808/05);
— METOJMYECKUX PEKOMEHJIAlUi MO peaau3aluu NpopopUEHTAIIMOHHOTO MUHUMYMa JJisi 00pa3oBa-
TeIbHBIX opranu3aiuii Poccuiickoit @enepanuu, peain3yommnx 00pa3oBaTelibHbIe TPOTPaMMbI OCHOB-
HOTo o01Iero u cpeaHero ooduiero odpazoBanus (mucbMo MuHUCTepcTBa MpocBenieHus Poccuiickoi
®deneparun ot 01 urons 2023r. Ne AB-2324/05);

— canurtapsbix npasui CII 2.4.3648-20 «CanutapHO-31THIEMUOTIOTHYECKUE TPEOOBaHUS K OpraHu3a-
UM BOCIIUTAHUS U 00YYEHHUS, OTAbIXA M 03I0POBICHUS ACTEeH U MOJIOJEKH», YTBEPKACHHBIX MOCTa-
HOBJIEHHEM [ J1TaBHOTO rocy/1IapcTBEHHOTr0 caHuTapHoro Bpaya Poccuiickoit @eaepannu ot 28.09.2020
No 28 (manee — CII 2.4.3648-20);

— canuTapHbix npaBui U HopM CanlluH 1.2.3685-21 «I'urnennueckue HOPMATUBHI U TpeOOBaHUS K
obecrniedeHnto 0e30MacHOCTH U (UIM) OE3BPEIHOCTH I YeNIoBeKa (PaKTOPOB Cpelibl OOUTAHUA», YTBEP-
KJICHHBIX TIOCTAHOBJICHUEM, YTBEP)KICHHBIX MMOCTAHOBJICHUEM | TaBHOTO TOCYJapCTBEHHOTO CaHUTap-
Horo Bpaua Poccuiickoit deaepammu ot 28.01.2021 Ne 2 (nanee — CaulluH 1.2.3685-21);

— nuchMa MuHmcTepcTBa oopazoBanust 1 Hayku P® ot 12 mas 2011 1. Ne 03-296 «O6 opraHuzanmuu
BHEYPOUHOMH JESITEIbHOCTH MPH BBEACHUH (eiepaibHOTO TOCYJapCTBEHHOI0 00pa30BaTeIbHOTO CTaH-
nmapTa o01Iero oopa3oBaHUs;

— nuchbMa MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit @enepannu ot 18.08.2017 Ne 09-1672 «O
HanpasJIeHUd MeToau4ecKuX peKOMEHIalluil 110 YTOYHEHUIO TIOHATHUS U COJIEp’KaHusl BHEYPOUHOH Je-
ATETLHOCTH B PaMKaX peali3alliid OCHOBHBIX 00111e00pa30BaTeNbHBIX MPOrpaMM, B TOM YHCIIE B YaCTH
IIPOEKTHOH IE€ATENBHOCTH;

— pacnopsbkernss Komurera mo oopazoBanuto ot 15.04.2022 Ne 801-p «O dhopMupoBaHuH KajeHIap-
HOTO y4eOHOTro rpaduka rocyIapcTBEeHHBIX 00pazoBaTenbHbIX yupexaeHuit Cankr-IlerepOypra, pea-
JU3YIOIMNUX OCHOBHBIE 00111€00pa3oBaTeIbHbIC MporpaMMebl, B 2022/2023 yaeOHOM TOTy»;

— nporpamMmsl Boctiutanusa ['bOY rumuasum Ne 49;

— OCHOBHOM 00pa3oBaTebHOM MTPOrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus [ ocymapcTBEHHOTO O10T-
YKETHOTO 00111e00pa30BaTeIbHOTO YUpexkaeHUs TUMHA3Hs Ne49 (mpuHsITa Me1arornyeCKUM COBETOM OT
30.08.23, mporokou Ne 1, mpuka3 Nell5 ot 31.08.2023);

— MOJIOXKEHUSI 0 BHEYpOUHOU fesTenbHOCTH B ' BOY rumuaznn Ne49 IIpumopckoro paiiona Cankr-Ile-
TepOypra ot 24.05.22, mporokon Ne 15; yreepxkaeno agupekropom ['bOY rumuazum Ned9 25.05.2022r.
npuka3z Ne94;



— YCTaBOM TrocynapCTBEHHOTO OOJKETHOTO 0011e00pa3oBaTeIbHOTO YUpekaeHus ruMHazuu Ne49
[Tpumopckoro paitona Cankt-IlerepOypra (cornmacoBan ['maBoit Aamunuctpaiuu [Ipumopckoro paii-
oHa Cankr-IlerepOypra 08.09.2014r., yrBepxknén Pacnopsxenuem Komurera no odpasosanuto ot 13
okTsi0pst 2014r. Ne 1625-p. Usmenenus B YcraB cornacoBansl [11aBoit Aamunuctpanuu [Ipumopckoro
paiiona Cankt-IlerepOypra 06.11.2020r., yrBepkaensl Pacniopsbkennem Komurera 1o o0pa3oBaHuIo OT

09 nexadps 2020r. Ne 2368-p.).

IHosicHuTeIbHASA 3alIUCKA
Kypc no Beibopy «buoxumus» paccuutan Ha 00ydaroluXcsl, U3y4aronuX OMOJOTHIO U XUMHIO Ha
yrIyOJIEHHOM YpOBHE, U HOCUT MEXIIPEIMETHBIN XapakTep. Peamusyer MexXnpeaMeTHbIE CBSI3U € IKO-
JIoTUEH, COIMOJIOTHeH, MaTeMaTUKON, HHPOPMATUKONM, METUIMHON U (papMaKoIOTHe, a TakKe Mpak-
TUYECKOH XMMHUEH B pelieHIH Mpo0IeMbl COXpaHEHHS M YKPETUICHHSI 3/J0POBbsI, CIIOCOOCTBYET BHIOOPY
npoduns manmpHeiero o0y4eHus, T.e. COCOOCTBYeT MpOodeCCHOHATLHOMY CaMOOIPEACICHUIO BbI-
MMYCKHHUKOB.

AKTYaJIbHOCTH MPOTrPaMMbI:

AKTYaJlbHOCTb IaHHOM MpOrpamMMbl COCTOMT B TOM, YTO OOydYarolyecs B IpOLEcce 00yYeHUs
[I0JTy4aT BO3MOXKHOCTb YIITyOUTh 3HaHUS 10 OMOJIOTMU U XMMUU U BBIIBUTH IPUYMHBI HAPYILIEHHS 3710~
POBBS UEJIOBEKA Ha MOJIEKYJIIPHOM YPOBHE, PaCIIMPST MPEICTaBICHUS O HAyYHO OOOCHOBAaHHBIX Ipa-
BUJIAX M HOpMax MCIIOJIb30BaHMsI BELIECTB, IPUMEHSIEMBIX B ObITY U Ha TPOU3BO/ICTBE.

HoBu3zna paGoueii nporpamMmsl.

Copneprxanue yueOHOro MaTepuana JaHHOrO Kypca COOTBETCTBYET LIENSAM M 3ajadaM O00y4eHHUs
Ha yriyOJe€HHOM ypOBHE. DTOT KypC pacIIUpsieT KPYro3op oOydaroIIMXCs, IOBBIIIAET WX IO3HaBa-
TEJbHYIO aKTUBHOCTb, PAaCIIUpPsIeT 3HAHMS B PA3JIMYHBIX O0JIACTSX XMUMUU U OMOJIOTHH, pa3BUBaeT aHa-
JUTHUYECKHE CITIOCOOHOCTH.

eab kypca:
yriayOieHre 3HaHUM 0 MOJEKYISAPHBIX OCHOBAaX JKU3HU, O CTPYKType M (YHKIUSX OPTraHMYECKUX
BELIECTB, TMOJYYEHHBIX B Kypcax oOIeil OMOJOrMM M OpPraHu4ecKol XHMMHUHU; O3HAKOMIIEHHE C
COBPEMEHHBIMH JJOCTHKEHHUSIMH U MEPCIIEKTUBHBIMU HATIPABICHUSMU Pa3BUTHs OMOXHUMUHU.

3agaum kypca:

— pacUIMpUTh U CHCTEMAaTU3UPOBATh 3HAHUS 00ydJaroIIUXCs, MOJyYeHHbIE B Kypcax ol1iei ouo-
JIOTUU U OPTaHUYECKON XUMHUH;

— C03/aTh YCJOBHS AJI pa3BUTHSI TBOPYECKOTO MBILIUICHUS, YMEHUSI CAMOCTOSATEIHHO IPUMEHSITh
Y TIOTIOJTHATH CBOM 3HAHHUS B O0JIACTSX MOJIEKYJISIpHAsi OMOJIOTHS U OMOJIOTHYECKasi XUMUS, UTO
crocoOCcTByeT (OPMHUPOBAHUIO IKOJIOTHIECKON KYJIBTYPHI.

—  OCYILECTBJIATH NOAroTOBKY K EI'D B 001acTu HUTONIOTMHU, MOJIEKYISPHON OMOJIOTUH, T€HETHUKU
U 1p.;

— (opMupOBaTh HABBIKM MCCIIEOBATENBCKON U IPOSKTHON JEATETbHOCTH;

—  yrayOuTbh 3HaHUS 00YYarOLUXCs IS MOAT0TOBKH K BIIP u onmumnuanam pa3indHoro ypoBHs.

[TporpamMmoii Kypca Mo BEIOOPY MHPEIyCMOTPEHO M3YYE€HHE KaK TEOPETHUYECKUX BOIMPOCOB, TaK
MPOBEACHUE TAOOPATOPHBIX U MIPAKTUYECKUX padOT, PEIICHUE PACUETHBIX 3a/1a4, YTO CIIOCOOCTBYeET 00-
jee rIyOOKOMY U IOJHOMY YCBOEHHE y4yeOHOro marepuaia, BHIpa0OTKE HABBIKOB MPAKTUYECKOTO
MPUMEHEHHSI MMEIOLINXCS 3HAHWM, pa3BUBAIOTCS CaMOCTOSATENBHOCTH B paboTe, (pOPMHPOBAHUIO
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YMEHHUM JOTMYeCKH MBICIUTh, MCIOJB30BaTh MPUEMBbl aHAM3a M CHUHTE3a, HAXOJIUTh B3aUMOCBSI3b
MEXy 0OBEKTaMH U SIBICHUSIMH TPUPOABI. PacKpbpITHE XUMUYECKHUX TPOLIECCOB OKPYXKAIOIIEr0 MUPA
OCYILIECTBIISICTCS € TOMOIIBI0 HHTETPUPOBAHHBIX 33724 MEAUKO-OMOIOTHYECKOTO COJIEPIKAHMUS.

Kypc onupaercs Ha 3HaHUS U YMEHHUS, MTOJIy4YE€HHBIE 00YYAIOMUMHUCA TP U3yYeHUU OHOJIOTHH U

xumun. B xone u3ydenus kypca mnpemnosaraercs npuoopereHrne o0ydaroluMuUcs OIbITa MOMCKa MH-
¢dbopmanuu B pa3NTUYHBIX HCTOUYHUKAX, YTO CIIOCOOCTBYET Pa3BUTHIO CAMOCTOSTEIBHOCTH B MPOLIECCe
oOy4eHMUS.
Kypc nononnen 1abopaTOpHBIMH U MIPAKTHYECKUMH pabOTaMu, 4TO CIIOCOOCTBYET Pa3BUTHIO Y 00yYa-
FOLUXCS AKCIIEPUMEHTAIbHBIX YMEHUI U HaBBIKOB. B mporpamme yMEHBIIEHO KOJIWYECTBO YacOB Ha
M3yueHHE TEOPETUYECKOr0 MaTepHaja Mo HeKOTOPHIM TeMaM, HO JT0OABJICH TEOPETHUECKUI MaTepHrai
10 XapaKTEePUCTUKE OCHOBHBIX KJIACCOB OPraHUYECKUX COEAMHEHHUH, O mpoieccax merabonusma. B 10
Kkiacce fo6asneHa TeMbl «Kietka» m «KoMIbploTepHOE MOJECIMPOBAHUE M BU3yAIHU3aLUs CTPYKTYPHI
o6uomoiekym». [Ipu BHIIONIHEHUH IPAKTUYECKOM YaCTH MPOTpaMMbl H3y4at0TCs )KUBbIE OUOIOTHYECKUe
00BEKTHI, MUKPOTIpenapaTsl, repoapyu, KOJUIEKIUH U T.J1. BrIIoTHEHNE TpakTHYeCKON paboThl HalpaB-
neHo Ha ¢popMUpOBaHUE O0IIey4eOHbIX YMEHUI U YMEHUN yueOHO-TI03HABATEILHOM 1eATEIbHOCTH.

B nporpammMe oTpakeHbI 3aauu OMOXUMHUH, CBSI3AHHBIE C AKTYAIbHBIMU BOIIPOCAMH OMOXHMUYE-
CKOI1 9KOJIOTUH, YTO OTpa)kaeT COBPEMEHHYIO TEHACHIINIO €CTeCTBEHHOHAYYHOTr0 00pa3zoBanus. Heko-
TOpBIE BOMPOCHI TAaHHOTO Kypca HE pacCMaTPHUBAIOTCS B IIKOJIBHOW MPOTpaMMe WIIM W3ydaroTcs ¢par-
MEHTapHO.

@DopMbI OPraHU3aIUM YYeOHbIX 3aHATHH

-MH/IMBUTyaJbHbIC, KOJJICKTUBHBIE U IPYIIOBBIE, a TAKXKE JICKIIUS, JIJA0OpATOPHBIE U MTPAKTHYECKHE

3aHATHUS, CEMUHAPCKHUE 3aHATHUS, KOH(EpeHLHWs, AMCIYT, 3a4eT, KOHCYIbTAllUH, KOHKYPCHI,

OJIUMITUAMBI U JIP.

MeToabl 00yUeHHUs :
PenponykTuBHBIE, 00BICHUTENEHO-UIUTFOCTPATUBHBIC, TOUCKOBBIE, HCCIIEI0BATEIBCKHE, TPOOIEMHbIE
u Jp.
CpencrBa o0yueHus:

* cJI0BECHbIE (YUEOHUKHU U APYTUE TEKCTHI);

* BU3yalibHBIE (peabHbIe TPEIMEThI, MOJIEIH, KAPTUHBI U TIP.).

* MEXaHHYECKHUE BU3YyalIbHbIC MPUOOPHI (MUKPOCKOM H TIp.);

* ayIMOBU3YalbHbBIE (3BYKOBOM (UM, TENIEBUICHHE, BUIIEO);

* CpeICTBa, aBTOMATU3UPYIOIINE MPOIECC O0yUeHUs (KOMIBIOTEPHI, HHPOPMAIIMOHHBIE CUCTEMBI,
TEJIeKOMMYHUKAIIMOHHBIE CETH).

TexHnonornu odyueHus:
[ToBeieHNE KauecTBa 00pa30BaTENBLHOTO MpoIlecca U co3Aanne KOM(GOPTHBIX YCIOBHM 00ydeHHUsl, Ta-
KHX, TPA KOTOPBIX YYSHHK YCIICIICH, TPOSIBIIIET CBOIO MHTEIUIEKTYaTbHYIO COCTOSTEIIEHOCTh JOCTHTa-
€TCsl IyTEeM HMCIIOJIb30BAHMSI PA3TUYHBIX TEXHOJIOTHA, KaK TEXHOJIOTHUS JAeSITENLHOCTHOTO METO/IA,
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH. 3/I0POBbecOeperarone TeXHOJIOTHH,
pOOJIEMHO-TIONCKOBBIE (MCCIIEI0BATEIbCKIE) TEXHOJIOTHU U JIP.

XapakTepucTHKAa KOHLENIMH, 32JI0’)KeHHOH B COJeP:KAHMHU Y4eOHOr0 MaTepHualia ¢ y4yeToM
BUAa OY U KOHTHHIEHTA y4YaIIHXCSl.

MopepHuzaius poOCCUICKOTro 00pa3oBaHus Ha TIEPHO]T OTIPEISIAET eI U 3aJ1a4i 001Iero oopa-
30BaHMsI HAa COBPEMEHHOM JTare. DTO OpUEeHTaIUsl 00pa30BaHUs HE TOJILKO HA YCBOEHHE O00y4aroIiu-
MUCS ONpEICTICHHON CYMMBI 3HaHHIA, HO ¥ Ha Pa3BUTHE €T0 JIMYHOCTH, €T0 TI03HABATEIILHBIX H TBOpYE-
CKHX CIIOCOOHOCTEH, (OopMUpPOBAHUE IIEIIOCTHON CUCTEMBI YHUBEPCATbHBIX 3HAHUN, yMEHUN U HABBIKOB.

B I'BOY rumnaszuu 49 peanusyrorcsi 00pazoBaTelIbHbIE TIPOTPAMMBI JOMIKOIHHOTO, HAYaIbHOTO 00-
IIeT0, OCHOBHOTO 00IIIEr0, CpeHEro 0011ero o0pa3oBaHmsl U JOMOIHUTEILHOTO 00pa3oBanus. Obpa3zo-
BaTeJIbHBIE TPOTPAMMBI  CPEHETO O0IIeTro 00pa30BaHMs CTPOSTCS Ha OCHOBE TpeOoBaHUU (demepaib-
HOTO TOCYJapCTBEHHOTO 00pa3oBaTesbHOro cTangapra. KoMnoHeHT 00pa3oBaTebHOTO YUPEKACHUS
Ha BCEX CTYMNEHSIX UMEET CBOIO CHEeU(HUKY, HAIIOJIHEH Co/Iep KaHueM, 00eCIeUnBaIOIIUM ITPEEeMCTBEH-
HOCTh 00pa30BaTeIbHBIX MPOrpaMM. B 3TOM Bo3pacTe MIKOJILHUKHA XapaKTEPU3yIOTCS HATUIHEM BETy-
IIMX, [EHHBIX AJS JUYHOCTH MOOYyXJaeHui. 3amada caMOOMpeeleHnsl, BEI0OOpa CBOETO KHU3HEHHOTO
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IyTH BCTAET Mepe]] CTapIIUM IIKOJIHLHUKOM KaK 3aJaua epBOCTENIEHHON Ba)KHOCTH. B cTapiiieM mKoib-
HOM BO3pAacTe yCTaHABIMBACTCS JOBOJBHO MPOYHAS CBS3b MEXKAY MPO(ECCHOHATBHBIMU U Y4€OHBIMU
UHTEpecaMu. Y CTaplIUX HIKOJIBHUKOB BBIOOp Mpodeccuu crnocoOcTBYeT GOPMUPOBAHUIO YUEOHBIX HH-
TEPECcOB, H3MEHEHUIO OTHOLICHUSA K Y4eOHOU eATeIbHOCTH. B cTapmmx Kiaccax ydarmecs mepexousT
K YCBOCHHIO TEOPETHUECKUX, METOAO0JIOTHYECKIX OCHOB, PA3IMYHBIX YUYEOHBIX NUCHUIUIMH. XapaKTep-
HBIM JJIs1 y4eOHOTO MpolLecca ABISETCS CUCTEMAaTH3aIMsl 3HAHHUIA 110 Pa3IMYHBIM IPEIMETaM, YCTaHOB-
JIeHUE MEXIPEAMETHBIX cBsi3ell. Bece 3T0 co3paer mouBy Ajs OBiIaieHUsI OOIIMMU 3aKOHAMH TPUPOIbI
1 OOIIECTBEHHOH KU3HH, YTO TIPUBOJIUT K (OPMUPOBAHUIO HAYYHOTO MUPOBO33PCHHUSI
Y4eOHO-MeTOANYECKUI KOMIUIEKT ISl peain3aiuu pabodel mporpaMMel
buoxumus. 10-11 xmaccer: yueb. mocobue st obmeodpazosat. opranmzanmii/ [H.B.Antumnos, JI. K.
HasnoBa, A.A.Ilaxomos, J[.C.TpetbsakoBa]. — M.: IIpocsemenue, 2019.-(IlpodunsHas mkomna). 128 c.:
WL

[IporpamMma kypca no BeIOOpy paccuntana Ha 69 dacoB (1 yac B Hezelnt0) 3a JBa rofa 00y4eHus -
(35 gaca B 10 kmacce u 34 yaca B 11 kiacce).

YueOHO-TeMAaTHUECKHI IIJIaH

10 kaace
Haszeanue memui Bcezo ua- 6 mom uucie
cog
Teopemuue- |IIpakmuue- |Konmpoio-
CKue cKue u 1abo- |Hole padbomul
pamopnuvie (3auem)
1. Benenue 2 2 - -
2. XUMUYECKUI COCTaB OpraHu3Ma 3 2 1 -
3. Knerka 2 1 1
4, YrneBoasl 8 1 6 1
o. AKups 7 1 5 1
6. AMMHOKHCIOTEI 3 1 2
7. Benku — ocHOBA KHU3HU 6 1 5
8. Kommnsroreproe MoenpoBanue u 2 1 1
BHU3YaJIH3aIusl CTPYKTYpbl OMOMOIIe-
KYIT
9. HroroBoe 3ansaTue 1 1
Htoro 34 10 21 3

Conep:xanue yueOHOro MaTepuasia

Paznen 1. BBenenue (2 u.)

buoxumus u 3m0poBbe, onpeereHue ONOXUMUH, 3a7a9i OMOXUMHH, 00J1acTh uccienoBanus. [Ipeamer
ouoxumun. buoxumus u gpyrue ouojgorudeckre Hayku. Victopus OMoxumMun. IKCIIEPUMEHT KaK METO]T
B onoxuMuu. OCHOBHEBIE TOCTHKEHHUS OMOXUMUH.

Paznen 2. Xumuueckuii coctaB opranusma (3 4.)
DOneMeHTHBIN cocTaB opranu3ma. [loHATHE O TMaBHBIX OMOTCHHBIX AJIEMEHTax. Makpo- U MHUKpO3Je-
MEHTBI, YJIbTPAMUKPO3JIEMEHTBI, UX POJIb B OpraHu3Me. 3aKOHOMEPHOCTH PacpOCTPaHEHUS JIEMEHTOB
B ’kMBOH npupoe. [IoTpeOHOCTh OpraHn3MOB B XUMHUECKUX JIEMEHTaX. XUMHUECKUI COCTaB KUBOTO
opranusma. CTpykrypa u GyHKIIUHA 6nomosiekysin. OCHOBHBIE KJIaCCHI OMOMOJIEKYII.
Ilpakmuueckaa paboma
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OnpeneneHHe SJICMCHTHOI'0 COCTaBa KMBBIX OPIraHU3MOB.

Paznen 3. Kierka (2 u.)
Knerka — anemMenTapHasi reHETUYECKas U CTPYKTYPHO-(DYHKIIMOHAIbHAS €IMHHIIA )KUBOTO.
CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK OPraHU3MOB Pa3HbIX L[apCTB.
Ipakmuueckasn paboma
KJIeTKH KUBBIX OPraHU3MOB

Paznen 4. Yraesoabl (8 4.)
Knaccudukanus yriaeBonos. IIpocTeie yriaeBoasl u X mpeacTaBuTenu (pubo3a, TroKo3a, GpyKrosa,
raiakto3a). CinoxxHbele yriaeBojabl. Jlucaxapuasl (caxaposa, JlakTo3a, MaybTo3a). [lomucaxapuiasl, ux
CTPYKTYpa M IpeJicTaBUTeNU (TJIMKOTEH, KpaxMall, KiieT4yaTka, XUTUH). OyHKIUHU YTIIeBOJIOB.
Ilpakmuueckue pabomut

Ormpezenenue yrieBoJ0B B OBOIIAX U (pyKTax.

[IpoBeneHne KaUeCTBEHHBIX PEAKIIUN HA YIIIEBOJbI.

KonmuecTBeHHOE OmpeaeneHre yriieBoa0B.

HccnenoBanue CBOMCTB caxapo3bl.

HccnenoBanue cBOMCTB Kpaxmana.

BrmmonHeHue TecToBBIX 3amanuii EI'D.

Pazgen 5. Kupsi (7 4.)
JIummmapl. Knaccudukamnust iunuaos. buonorunueckue GpyHkunu munuaoB. CTpyKTypa >KHupoB. THIIBI KH-
poB. ®ochoaunuasl, TMIONPOTEU Ibl, TIUKOIUNIUIBL. M30mpenon ibl. CTepou sl
Hemoncmpayuu

PacTBOpHMOCTB J)XHPOB 1 Macel

I'maponus xupoB 1 Macen

OOHapy>xeHue IIHLepruHa B XKUpax

OTHolIEHNE CIIMBOYHOI0, MAIIMHHOTO Macell U MaprapuHa Kk OpoMHOM BoJie U pacTBOPY IepMaHra-
HaTa KaJus.
Ilpakmuueckue pabomoi

HccnenoBanue cTpOEHUS U CBOMCTB KUPOB. XapaKTEpHbIE PEAKIIUU HA KUPBI.

NccnenoBanus cBoiicTB 00pa3lioB pacTUTENBbHBIX U )KUBOTHBIX kHpoB, [TAB.

DKCTpakuus IMNUAHON Ppakiuy U3 *KenTKa KypruHOro siina

Pemrenne pacueTHsIxX 3a1a4.

BrimonHeHue TecToBBIX 3amanuii EI'D.

Paznen 6. AMUHOKHCJIOTHI (3 4.)
AmuHoKucI0ThL. CBOMCTBAa aMMHOKHUCIOT. bronornueckre GyHKIIMN aMUHOKUCIOT. THIIBI aMHUHOKHC-
JIOT.
Jlabopamopuwie pabomot
KcanTonpoTtenHoBast peakiiyst Ha O€lIKH pa3HbIX OPraHU3MOB.
AM(pOTEpHOCTH AMUHOKHUCIIOT

Paznen 7. Bejaku — ocHoBa xu3Hu (6 4.)
benku. [lentunnas cBs3p. Homenknarypa nentuaoB. CTpykTypsl O6einkoB. Tumbl 6enkoB. [lenatyparus
U peHyTapanus OeJIKoB.
Ilpakmuueckue pabomot
HccenoBanue BEIIECTB HA HATMYKE OEIIKOB.
Ocaxnenue 0eTKOB HAarpEeBaHUEM M XUMUYECKUMH areHTaMu
Paznenenne anbO0yMHUHOB ¥ TJI00YJIMHOB SHYHOTO O€JTKa METOIOM BBICATTMBAHUS
KauecTBeHHbBIE peakiuu Ha OEITKH
Pemienue pacyeTHbIX 3a1a4.



BrimonHenue TecToBhIX 3aganuil EI'O.

Pazjen 8. KomnbioTepHoe MOAeIMPOBAHHE W BU3YAJIH3AIUs CTPYKTYPbI OmomoJtexya( 2 4.)
KomMmmbprotepHoe MoienpoBaHUE U BU3yaIl3alus CTPYKTYpbl OMOMOJIEKYS Ha pa3HbIX YPOBHSIX

Ilpakmuueckas paboma
3D — MopenupoBaHue OCIKOBOM MOJIEKYIIHI.

Conepxxanue TeM y4e0HOI0 Kypca
¢ onpejaejieHHEeM OCHOBHBIX BU/IOB Y4eOHOM J1eATeJIbHOCTH

10 kiacce (1 4 B Hee10, Beero 344.)

Conep:xaHue TeM y4eOHOro Kypca

XapaKTepI/ICTHKa OCHOBHbBIX BUJ0OB J€ATCJIBbHO-
CTH

Pazgen 1. Beeaenue (2 u.)

buoxumusi ¥ 3I0pOBBE, ONPEICICHUE OMOXUMHUH,
3a7aud OMOXUMHUH, 00JacT ucciaenoBanus. [Ipen-
MeT Ouoxumuu. buoxumus u npyrue Ouosornye-
ckue Hayku. McTopus Onoxumun. DKCIIEpUMEHT Kak
MeToA B Onoxumun. OCHOBHEIC TOCTHIKECHUS OMOXH-
MHH.

OmnpenensiroT 3a7aun OMOXMMHHU, 0OJIACTH HCCIIe-
JIOBaHMs, CBA3b OMOXUMHHU U ApPYyrue OHOJIOrHYe-
CKHE HayKH, OOIINI SKCIIEPUMEHTAIbHBIN TTOAXO,
UCTIOJIb3yEeMBbIH B OMOXUMHH, OCHOBHBIE JOCTHIKE-
HUSL OMOXUMHH

Paznen 2. Xumnueckmii cocraB opranuzma (4 4.)

DneMeHTHBIN cocTtaB opraHusma. [lonarue o rias-
HBIX OMOTEHHBIX dJEMEHTaX. Makpo- U MHUKpOdJie-
MEHTBHI, YJIbTPAMHUKPO3JIEMEHThI, WX pOJb B Opra-
HU3ME. 3aKOHOMEPHOCTH PpacCIpOCTPAHECHUsS dJie-
MEHTOB B >KuBOI mpupoze. [lorpebHOCTs Opranus-
MOB B XMMHMYECKHX 3JIEMEHTaX. XHMHUYECKHUM CO-
CTaB XUBOTO opranuszma. CTpykTypa u (DyHKIUH
6romMoiekyn. OCHOBHBIE KJIACChl OMOMOJIEKYI.
Ilpakmuueckasa paboma

OrmpesienieHne AIEMEHTHOTO COCTaBa KUBBIX Op-
TaHU3MOB.

OnpenensioT 3JIeMEHTHBIN cocTaB opranusMa. [lo-
HATHE O TJIABHBIX OMOTEHHBIX dJeMeHTax. Makpo-
1 MHUKPO3JIEMEHTHL. 3aKOHOMEPHOCTH pacipocTpa-
HEHUS DJIEMEHTOB B >KUBOU npupoje. [lorpedbHoCTh
OpraHMW3MOB B XMMHYECKUX AJIEMEHTaX. XUMUye-
CKHI1 COCTaB OpraHn3Ma 4eJIoBeKa.

BBINOTHSIOT TPaKTHUECKYIO padoTy.

Paznen 6. Kierka (2 4.)

KneTka — snemeHTapHasi reHETHUECKast U CTPYK-
TYpHO-(QYHKIIMOHAIbHAS €UHUIIA )KUBOTO.
CpaBHuTENbHAS XapaKTePUCTHKA KIETOK OpraHu3-
MOB PAa3HbIX HAPCTB.

Jlabopamopuasa paboma
«KneTku »XUBEIX OpTraHru3MOB»

JlatoT CpaBHUTENbHYIO XapaKTEPUCTUKY KIETOK
JKUBBIX OPTaHU3MOB Pa3HBIX [IAPCTB.
BrimonHstoT 1a00paTopHyO padoTy.

Pa3nen 7. YraeBoanl (8 4.)

Knaccudukanus yrneBonos. IIpocteie yrieBoasl u
UX MpeacTaBUTeNH (prubdo3a, riarKo3a, PpyKkTosa, ra-
nakrto3a). CroxkHble yrineBoabl. Jlucaxapuasl (caxa-
po3a, sakro3a, MaibTo3a). [lonmcaxapuasl, HuX
CTPYKTypa M IpeACTaBUTENN (IJIMKOTeH, Kpaxmall,
KJIeT4YaTKa, XUTHH). DyHKIIUN yTII€BOJOB.
Ilpakmuueckue pabomut
OmnpeneneHue yriieBoI0B B OBOLIAX U (PPYKTAX.

W3y4aroT pazHble YIiieBo/bl, X CTPYKTYPY, PyHK-
ouu.
BrImonHSAI0T TpakTUYecKyo padoTy.




IIpoBeneHNE KaYECTBEHHBIX PEAaKIU Ha yIJle-
BOJIEI.

KosnuecTBeHHOE OIpeaeeHre yriieBoa0B.

HccnenoBanue CBOMCTB caxapo3bl.

HccnenoBanue cBOMCTB Kpaxmana.

Pemenue pacyeTHbIxX 3a1a4.

Brimonnenue tecToBeIX 3aganuii EI'D.

Paznen 8. ’Kupni (7 4.)

Jlumuner. Knaccudukarnus nunuaoB. buomornye-
ckue QyHkuuu aunuaoB. CTpykTypa kupoB. THUIIbI
xupoB. Doconunuabl, TUIONPOTEUABI, TITUKOIHU-
nuabl. U3onpenounasl. CTepouabl.
Hemoncmpayuu

PactBopuMOCTB KMPOB U Macen

I'maponus xupoB u Macen

OobHapy>keHue TIUleprHa B )KUpax

OTHollIEHNE CIMBOYHOIO, MAalIMHHOI'O Macell U
MaprapuHa K OpoMHOMN BOJIe ¥ pacTBOPY MepMaHra-
HaTa KaJus.
Ilpakmuueckue padomot

HccnenoBanue cTpoeHUs: U CBOMCTB )KUPOB. Xa-
paKTEepHBIE PEAKIMU Ha KUPBI.

HccnenoBanust cBOMCTB 0Opa3lOB pacTUTEIb-
HBIX ¥ JKUBOTHBIX kHUpOB, [IAB.

DKCTpakuus JUIMUIHOW QpaKIMK U3 JKeITKa Ky-
PHHOTO sHLa

Pemrenne pacueTHsIxX 3a1a4.

Boinonnenue tectoBbix 3aganuid EI'D.

W3yualoT pasHble JUNUIBI, UX CTPYKTYpY, (PYyHK-
LUHU.
BBINOMHAIOT IpakTHUECKy0 padoTy.

Paznen 9. AmuHokuCa0THI (3 4.)

AmuHokucnotsl. CBoMCTBa aMMHOKHCIIOT. brono-
rudeckue QyHKIUU aMUHOKHUCIOT. THIIBI aMUHO-
KHCJIOT.
Ilpakmuueckue pabomoi

KcanTonpoTenHoBast peakiys Ha OeJIKU pa3HbIX
OpraHU3MOB.

AmdoTepHOCTh AMUHOKHUCIIOT

W3yuatoT aMUHOKHUCIIOTBI, UX CTPYKTYPY, QYHKIUU
U THIIBL.
BbInonHsA0T npakTH4ecKyto padoTy.

Pa3znen 10. Beaku — ochoBa sxu3Hu (6 4.)

benku. Ilentuanas cBsa3b. HoMeHknarypa mnentu-
noB. CtpykTypsl O0enkoB. Tunsl 6enkos. Jlenatypa-
I[Us U peHyTaparus O0eiIKoB.
Ilpakmuueckue padbomot
HccnemoBanue BeleCTB Ha HAJIMUKE OEIIKOB.
PacTBOopuMOCTE B BOJIE, OPTaHUYECKUX PACTBOPH-
TENAX
OcaxaeHue 0€IKOB HArPEBAaHUEM U XUMUUYECKIUMHU
areHTamu
Paznenenne anbO0yMHHOB M TJIOOYTHMHOB STMYHOTO
0ejIKa METOIOM BBICAIMBAHUS
KadecTBeHHBIC peakiiy Ha OEJIKH.
Pemenue pacueTHbix 3a1ay.
BrimonHenune TecToBhIX 3amanui EI'D.

W3yuatoT Oenku, uX CTPyKTYpY, (PyHKIIUH.
BBINONHAIOT IPaKTUYECKYIO padoTy.

Pa3nen 11. KomnbloTepHoe Mo1eJIHPOBAHNE M BU3YAJIH3AIMS CTPYKTYPbI 0MoMoIeKyJa (24.)
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KomMmmsloTepHoe MOJIEIMpOBAHUE W BHU3yaTU3allUs
CTPYKTYpPbI OMOMOJIEKYJT HA Pa3HBIX YPOBHSAX
[TpakTuyeckas pabora

3D — MozpenupoBaHue OSIKOBOW MOJIEKYIIBI.

CTPYKTYpBHI.
BBINOTHSIOT TPaKTHUECKYIO padoTy.

TpeOoBaHMe K YPOBHIO NOATOTOBKHU Y4alIUXCS

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

Jluunocmuvie pe3ynbmamoi:
- (hopMHpOBaHKE BCECTOPOHHE 00pa30BaHHON, MHUIIMATUBHON M YCIICITHON JTMYHOCTH, 00JIaIaro-
el CUCTeMON COBPEMEHHBIX MUPOBO33PEHUECKUX B3IJIS/I0B, IEHHOCTHBIX OPHEHTALHH,

(dbopMupOoBaHHE UACHHO-HPABCTBEHHBIX, KYIbTYPHBIX U 3TUYECKUX MPUHIIUIIOB U HOPM MOBE/IE-
HUS,

OCO3HAaHWE 3HAYMMOCTH M OOIIHOCTH MIO0ATBHBIX IPOOJIEM YeJIOBEUSCTBA;

3HaHUE OCHOBHBIX MPHUHIIMIIOB U MPABHJI OTHOIICHUS K KUBOU MPUPOJIE, OCHOB 3I0POBOT0 00-
pasa KU3HH | 37]0pOBbECOEPETaAIOIINX TEXHOJIOTHIA;

peanu3ainus yCTaHOBOK 3/I0pPOBOTO 00pasa KU3HU;

c(hOpPMHUPOBAHHOCTH TIO3HABATEILHBIX HHTEPECOB U MOTHBOB, HAIIPABJICHHBIX HA U3YYCHUE KU-
BOU IPUPOJIbI; HHTEJUIEKTYAIbHBIX YMEHUH (JI0Ka3bIBaTh, CTPOUTH PACCYXKICHHS, aHATU3UPO-
BaTh, CPABHUBATH, JIETIATh BBIBOBI U JP.); SCTETUIECKOTO OTHOIIEHHUS K JKUBBIM OOBEKTaM.

MemanpeomemHule pe3yibmamol:

OBJIAZICHUE COCTABJISIIOIIMMHU HCCIIEI0BATENBCKON U IPOEKTHOM JEATENBHOCTH, BKIIOYAs yMe-
HUS BUJIETh MPOOJIEMY, CTaBUTh BOMIPOCHI, BBIABUIaTh TMIIOTE3bI, JaBaTh OINpPENEICHUs TOHS-
THUSM, KJIacCU(UIIUPOBATh, HAOJIIOIaTh, IPOBOAUTD KCIIEPUMEHTHI, JIEJIaTh BEIBOBI U 3aKI0Ue-
HUs, OOBSICHATH, TOKa3bIBaTh, 3AILUIIATH CBOU HJIEH;

yMeHHe paboTaTh ¢ pa3HbIMU MUCTOUYHHKAMM MH(OpPMaIlMU: HAXOAUTh UHPOPMAIIUIO B pa3iny-
HBIX UCTOYHMKAX (TEKCTe yueOHMKa, HAyYHO-TIOMYJIIPHOM JIUTEepaType, CI0BapsX U CIPaBOYHU-
Kax), aHaJIM3UpOBaTh M OLIEHUBATh MH(OpPMaLKIO, MPeoOpa30BbIBaTh HHOOPMALIUIO U3 OJHOMN
(GopMBI B IPYTYI0; COXPaHsTh, IEpeIaBaTh U MPEACTABIATH HHPOPMALIHIO B BUJIE IPE3ECHTALUU
C MIOMOILBIO TEXHUYECKHUX CPEJCTB U UH(POPMAIIMOHHBIX TEXHOJIOTUH;

CIIOCOOHOCTH BBIOMPATH IIEJIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JEUCTBUAX U IMOCTYIKAX 110
OTHOIIECHHUIO K XKUBOU IPUPOJIE, 3/0POBBIO CBOEMY M OKPY>KAIOIINX; YMEHHE aJIEKBATHO UCIIOJIb-
30BaTh peyeBble CPEACTBA AJISl TUCKYCCHH U apryMEHTAIlH CBOEH O3UIINH, CPAaBHUBAThH Pa3HbIE
TOUYKH 3pEHMS], ApPTYyMEHTUPOBATH CBOIO TOUKY 3pEHHUS, OTCTaUBaTh CBOIO ITO3ULINIO, YMEHHE Ol1e-
HUBATh C MO3UIIUNA COLIMATIBHBIX HOPM COOCTBEHHBIE MOCTYNKHU U MOCTYIKU JPYTUX JIOJIEH;
yYMEHHE B3aHMMOJEHCTBOBATH C JIIOJAbMH, padOTaTh B KOJJIEKTUBAX C BBHITOJHEHUEM Pa3IMUHbIX
COLIMAJIBHBIX POJIEH, IPEACTaBIATh ceOs, BECTU AUCKYCCHIO U T.II.

IIpeomemnmvle pezynomamei:

MTOHWMaHKE POJIM €CTECTBEHHBIX HAYK B PEIICHUH COBPEMEHHBIX MPAKTUYECKHUX 337a4 YeJIOoBe-
YeCcTBa U IN100aIbHBIX MPOOJIeM; MpeICTaBIEHUE O COBPEMEHHOW Hay4YHOW KapTUHE MHpa U Bila-
JICHWE OCHOBAaMH HAYYHBIX 3HAHWUU (TEOPHid, KOHIICTINH, IPUHIIMIIOB, 3aKOHOB M 0a30BBIX TO-
HSATHUH);

yMeHue paboTarh ¢ pa3HbIMU HCTOUHUKAMH UH(OpMAIINH;

YMEHHUE BBIJEIATh, ONMCHIBATE U OOBACHATH CYILIECTBEHHbIE IPU3HAKU OOBEKTOB U SIBIICHUIH;
BBIJICJIEHUE CYIIECTBEHHBIX IPU3HAKOB OMOIOIHYECKUX O0BEKTOB (OTIIMYUTENBHBIX IPU3HAKOB
KHUBBIX OPTaHW3MOB; KJIETOK U OPraHM3MOB PAaCTEHUH, )KUBOTHBIX, TPUOOB U OakTepuid, opra-
HH3Ma YeJI0BEKa),
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Kpome Toro, o6y4aronyecs JOIKHBI BIaIETh CISAYIOIIUMU KOMIIETEHTHOCTSMHU B 00JIACTH UCIIOJIb30-
BaHUS MH()OPMAIIIOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHIA: KOMIIETEHIIMH B cepe MepBOHAYATIHLHOTO
MH(GOPMALIMOHHOT'O ITOMCKa:
—  BBLAEJATH KIIFOYEBBIE CJIOBA AJI1 MH(MOPMALIMOHHOTO IIOUCKA;
—  CaMOCTOSTEIbHO HAXOIUTh HH(POPMALHIO B UHPOPMALIMOHHOM II0JIE;
— OpraHu30BaTh IIOUCK B c€TU VIHTEPHET C IPUMEHEHUEM PA3IMYHbIX IOMCKOBBIX MEXaHU3MOB;
TEXHOJIOTUYECKHE KOMIIETCHIINN:
— COCTaBJIATH IUIaH 00OOIIEHHOIO XapaKTepa;
— IepeBOAMTH UHPOPMALUIO U3 OJHON (GOPMBI IPEICTABIECHUS B IPYTYIO;
— HCIOJIB30BaTh 0a30BbI€ U PACIIMPEHHBIE BO3MOXHOCTH HH(OPMALIMOHHOI'O NoKcKa B ceTh VH-
TEPHET; IPEIMETHO-aHATUTUYECKNE KOMIIETCHLINUU!
—  BBIIEJATH B TEKCTE IJIABHOE;
— aHaIM3MPOBATh UHPOPMALHUIO;
—  CaMOCTOSATENbHO JIeNIaTh BbIBO/IbI U 00O00IIEHUS Ha OCHOBE ITOJyYEHHOH HH(pOopMaIiK; onepa-
LIUOHHO-/1€ATEIbHOCTHBIE KOMIIETECHIIUU:
— OTCTauBaTh COOCTBEHHYIO TOUKY 3PCHUSI.

B pe3ynbrare 06yueHus o0yqaromuiicss HAyYUuTCs:

— XapakTepu30BaTh (OMUCHIBATh) OCHOBHBIC YPOBHH OpraHU3aLUH KUBOM IPUPOJIbI, UX KOMIIOHEHTHI,
IIPOLIECCHI U 3HAYEHUE B IIPUPOJE; IOHATHE «OUOCUCTEMAY;

— TPUMEHSTH 3HAHUS 110 OMOJIOTHH Il (POPMHUPOBAHUS KAPTUHBI MUPA; JTOKA3aTEIILCTBA SHHCTBA
OpPraHUYeCcKOro Mupa;

— BJAJETh YMEHUSMHU CPAaBHUBATh, JOKA3bIBaTh; BEIWICHATh OCHOBHBIE UJEHU B y4eOHOM MaTepHalie

OOyyaromuiics MOJIy4YUT BO3MOKHOCTh HAYYUTHCH

— O0bvacHame ponb 6UOIO2UYECKUX MeOoPUli, 2Unome3s 8 hPoOPMUPOSAHUY HAYUHO20 MUPOBO33PEHUS —
HoCcum 0000wWarwWul xapakxmep u eKuaem 6 ceos ciedyruwue YMeHus:

BBIJIENIATh O0BEKT OMOJIOIMYECKOTr0 UCCIeI0OBaHNS U HAYKH, U3YyYalolIie JaHHbII 0ObEeKT;

OTJIMYaTh HAyYHbIE METO/Ibl, UCIIOJIb3yEMbIE€ B OMOJIOTUH;

OIIpeJIeNIATh MECTO OMOXHMUHU B CUCTEME €CTECTBEHHBIX HaYK;

00OCHOBBIBaTh €IMHCTBO OPTaHUYECKOT0 MUPA;

BBIJIBUT'aTh TUIIOTE3bI U OCYLIECTBIATH UX MPOBEPKY;

OTJIMYATh TEOPHUIO OT TUIOTE3bI;

OOBSICHATH OTPULIATENILHOE BIUSHUE aJIKOT0JIsl, HUKOTHHA, HAPKOTUYECKUX BEIECTB Ha pa3BU-

THE 3apO/IblllIa YeJIOBEKa; BIUSHUE MyTarecHOB Ha OpPraHU3M YeJIOBEKa, SKOJOTrM4eCKHUX (akTo-

POB Ha OpPraHU3MBbI;

HaXOJUTh UH(POPMALIHIO O OMOIOTHYECKUX 00BEKTaX B Pa3IMUHBbIX UCTOYHHUKAX (Y4EeOHBIX

TEKCTaxX, CIPABOYHUKAX, HAYYHO-TIONMYJISIPHBIX M3/1aHUSAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, pe-

cypcax VIHTEepHET) 1 KpUTUYECKU €€ OLICHUBATh.

— Obwacuame ponb 6UOIO2UYECKUX MeOopUll, UOell, NPUHYUNOB, 2UNOMe3 8 POPMUPOBAHUU COBPEMEH-
HOU ecmeCcmeeHHO-HAYYHOU KaPMUHbL MUpa — HOCUM UHMESPAMUGHbIL Xapakxmep u 6Kaodaen 6
cebs cnedyrwue YMeHus.:

v OTIMYaTh OUONIOTHYECKHUE CHCTEMbI OT 0OBEKTOB HEXKUBOM TIPUPO/IBI;

v’ cpaBHHMBATh OHOJOTHUECKUE OOBEKTHI (XUMHUYECKHI COCTAB TEJ KUBOM U HEXKUBOM PUPOJIBI)
U JIeNaTh BBIBO/IBI HA OCHOBE CPAaBHEHUS;

v/ pemiarh dJeMeHTapHbIE OHOJIOTHIECKHE 3a/1aUH;

— Hcnonvzosame npuobpemennvie 3HaHus U YMEHU 8 NPAKMUYECKOU 0esAmenlbHOCU U HOBCEOHEBHO
HCUSHU:

v’ OIIEHWUBATh STHYECCKHE aCTICKThI HEKOTOPBIX UCCIEI0BAHMIA B 001aCTH OHOTEXHOIOTUH (KIIOHH-
pOBaHME, UCKYCCTBEHHOE OIJIOJJOTBOPEHHUE).

AN NN

<

Crnioco0bI ¥ (OpPMBI OLIEHKH IOCTHKEHHS Pe3yIbTATOB 00y4eHHus!
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Crnioco0Obl TocTrKeHHS ¥ (POPMBI OIICHKU Pe3yJIbTaTOB M KOHTPOJIS : MPAKTUUECKHE U 1abopaTopHbIe
paboThI, KCCIIEAOBATEIBCKAS ICATCIILHOCTD YUAIUXCs, OLCHKA YPOBHS BJIQJICHUN KOMITCTCHIIUAMH,
JIMCTHI HAOIOCHUH, pe3y/IbTaThl TECTUPOBAHUMN, TPOSKTHAS pabO0Ta, JTUCT UHAUBUIYATbHBIX JOCTH-
KEHUI, UTOTOBasi MPOBEpOYHas paboTa.

Y4eOHO-MeTOAMYecKOEe M HHPOPMALIMOHHOE 0O0ecTiedeHue
Cnucok JInTepaTypsbl 1JIsl YUYUTEJs.
1. buoxumus. 10-11 kmaccel: yue6. mocobue st obmeoopa3oBar. opranuzanuii/ [H.B.AaTumnos,

JI. K. JlasHoBa, A.A.ITaxomos, I.C.TperssikoBal. — M.: IIpocemmenue, 2019.-(IlpodunsHas
mkona). 128 c. : ui.

2. Taopuensa O.C. IN'otoBumes k ET'D. M., JIpoda, 2003.

lNadpuensu O.C., OctpoymoB WU.I'. Hacronpnas kaura yunrens xumuu. M., biauk, 2001.

hw

Kyssmenko H.E., Epemun B.B., IlonkoB B.A. Hauana xumuu. M., Ox3amen, 2004.
Jlenunmxep A. buoxumus. M., Mup, 1974.

5. Ilnuyruna I'.B. Xumus u noBcegHeBHas Xu3Hb uenoBeka. M., [Ipoda, 2004.

6. Ilpockypun U.K. buoxumus. M. Bnagoc-IIpecc, 2004.

7. bnok, P., Jlecrpanx, P., Llgeiir, I'. Xpomarorpadust na Oymare. - M.: 1, 1954.

8. bepeszos T.T., Koposxun b.®@. buonorudeckast xumus. — M.: Memuiuaa, 2002.

9. Ipun H, Cmaym V., Teuinop /{. buonorusa. T 1-3. — M.: Mup, 1990.

10. [Tporpammsl 51eKTHBHBIX KypcoB. buomnorus. 10—11 kmaccsr. [Ipodunbsaoe oOyuenune/ ABT.-
coctasurenu B.W. Cusornazos, B.B. [Taceunuk. — M.: [Ipoda, 2005.

Cnucok JuTeparypsl VIt 00y4a0IINXCH
1. buoxumus. 10-11 kmaccel: yue0. mocobue st obreoOpa3oBar. opranuzanuii/ [H.B.ArTHIOB,

JI. K. MasnoBa, A.A.Ilaxomos, JI.C.Tperbskosa]. — M.: Ilpocsemenue, 2019.-(ITpodpunsuas
mkona). 128 c. : un

2. Ilyzoexun A.I1. TlpakTukym no oOuiei 6uonoruu: nocodue i yyamuxes 10—11 kmaccoB 06-
meodpaszoBarenbHbIX yupexaenuii / A.IL. ITyroskun, H.A. Ilyroskuna. — M.: Ilpocsemienue,
2002.

3. Ilycmosanosa JI.M. TlpakTukym 1o Onoxumuu. — PoctoB-Ha-J/{ony: @ennke, 1999.
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[ToypouHoe maHupoBaHUE Kypca BHEYPOUHOU JeATENbHOCTH «bruoXumMus»

10 knacc
Ne KoauuecTBo Jara
n/n Tema ypoka 4acoB Maan | @akr
Paznen 1. Beaenue (2 u.)
1. buoxumus u 310poBbe, ONpeAcICcHHe ONOXHUMHH, 3a- 1
nady OMOXUMUHM, 00JIacTH uccienoBanus. [Ipenqmer
ouoxumun. buoxumus u gpyrue 6UoNIOruuecKue
Hayku. Mcropus OMoxumum.
2 DKCHEPUMEHT KaK MeToJl B Onoxumun. OCHOBHBIC 1
JIOCTHOKECHMS OMOXUMUU.
Pazgen 2. Xumuueckmuii coctaB opranusma (3 4.)
3 DneMeHTHBIN cocTaB opranu3ma. Makpo- u MUKpO- 1
AJIEMEHTHI, YIbTPAMUKPOAJIEMEHThI, UX POJIb B Opra-
Hu3Me. [ToTpeOHOCTh OpraHn3MOB B XUMHUECKUX
3JIEMEHTaX
4 XUMHYECKUHN COCTaB XHBOTO opranusMa. CTpyKTypa 1
u pyHxuu 6nomonexyn. OCHOBHBIE KJIacChl OMOMO-
JICKYIL.
5 Ilpakmuueckas paboma Ne 1 1
OmnpeneneHne 3JIEMEHTHOTO COCTaBa JKUBBIX Opra-
HH3MOB.
Paznen 3. Kierka (2 4.)
6 Krnetka — snemeHTapHas reHeTHYecKast U CTPYK- 1
TYpHO-(QYHKIIMOHAIBHAS STUHUIIA )KUBOTO.
CpaBHuTENbHAS XapaKTePUCTHKA KIETOK OpraHu3-
MOB Pa3HBIX IIAPCTB.
7 IIpakmuueckasn paboma Ne2 1
KiteTkn )HUBBIX OPTaHU3MOB
Pa3nen 4. YraeBoanl (8 u.)
8 Knaccudukanms yrieBomoB. @yHKITUN yTIEBOIOB. 1
9 Ilpakmuueckasn paboma Ne3 1
OmnpeneneHue yrieBo 0B B OBOMIAX U (PPYKTax.
10 | IIpakmuueckan padoma Ne 4 1
[IpoBeneHnE KAaUECTBEHHBIX PEAKIIMM HA yTJIe-
BOJBI.
11 | Hpakmuueckas padomaNe5 1
KonnyecTBeHHOE ONpeieieHne YIiIeBOI0B.
12 | Ilpakmuueckasa paoomaNe6 1

HccnenoBanue CBOWCTB caxapo3bl.

13




13

Ilpakmuueckaa pabomaNe7
HccnenoBanue CBOMCTB Kpaxmaia

14 | IIpakmuueckan padomaNe8
Brinonaenue tectoBbIx 3aganui EI'D.
15 | 3auernas pabora

Paznen 5. Kupsi (7 4.)

16

Jlunmuaer. Knaccudukanus mununos. buonorndyeckue
¢dbyaxun munuaoB. CTpykTypa KUpoB. THITEI )KUPOB.
dochoauuIbl, JATONPOTEHIbI, TIUKOIUIUABL. H30-
npeHoubl. CTepousl.

17

Ilpakmuueckasa paooma Ne9
HccnenoBanue CTpOEHHsT M CBOMCTB JKHUPOB. Xa-
pakTepHbIE pEeaKIUU Ha JKUPBIL.

18

Ilpakmuueckan paboma Ne 10
HccnenoBanust CBOMCTB 00pa3lioB PaCTUTEIbHBIX U
KUBOTHBIX XKUpOB, ITAB.

19

Ilpakmuueckasa paooma Ne 11
DKCTpakuus JUMHIHON PpaKluu U3 KeNTKa Kypu-
HOrO siina

20

Ilpakmuueckaa paooma Ne 12
Pemenne pacueTHbIX 3a1a4

21

Ilpakmuueckaa padoma Ne 13
BrimmoniHeHMe TecTOBBIX 3amanuii EI'D.

22

3auemnasn paboma

Paznen 6. AMuHOKHCHOTHI (3 4.)

23

AmuHokucioTel. CBOMCTBA aMUHOKHUCIOT. brosoru-
Yeckue QYHKIIMH aMUHOKHUCIOT. THUITBbI aMUHOKHC-
JIOT.

24

Jlabopamopnasa padoma Ne 1
KcanTonporennoBas peakiiusi Ha O€JTKH pa3HBIX
OpraHHU3MOB.

25

Jlabopamopnas pavoma Ne 2
AMDOTEpHOCTh AMUHOKHUCIIOT

Paznen 7. Benku — ocHoBa ku3HHU (6 4.)

26 | benku. Homenknatypa mentunoB. CTpyKTypsl Oen-
koB. Tunel 6enkoB. JleHaTyparus v peHyTaparus oe-
KOB.
27 | Ilpakmuueckas padomaNel4
VccneoBanue BEIIECTB Ha HAIWYHE OEITKOB.
28 | Ilpakmuueckas paooma Nel5
Ocaxnenue OENKOB HarpeBaHUEM U XUMUYECKUMHU
areHTaMu
29 | IIpakmuueckaa paoomaNel6
Paznenenue anbOyMHHOB M TJIOOYIMHOB SIUYHOTO
0eJIKa METOIOM BBICATTBAHHS
30 | IlIpaxmuueckan paboma Ne 17

KaduecTBeHHBIC peakiiny Ha OEIKH
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31 | IlIpakmuueckan paboma Ne 18 1
Pemienue pacyeTHbIX 3a1a4.
Brimonnenue tecToBbIX 3amanuii EI'D.

Pazjen 8. KomnbloTepHoe Moe/IHpOBaHNe H BU3YAIH3ALHS CTPYKTYPbI OMoMoJiekyJa( 24.)

32- | KommbploTepHOE MOJEIHPOBAHUE W BU3YAIH3AIHS 1
33 | CTpYKTYphI OMOMOJIEKYJT Ha pa3HBIX YPOBHAX
34 | Ilpakmuueckas pavoma Ne 19 1

3D — MozxenupoBaHue OCIKOBOM MOJICKYIIBI.

[IOKYMEHT MOAMWUCAH 3JTIEKTPOHHOW MOAMMCHIO 15

roCyAAPCTBEHHOE BHOIDKETHOE OBLLLEEOEPA3OBATE/IbHOE 30.10.23 15:24 (MSK) Ceptudukat 3A57D79CE6AE4E1B1876D75D6657705C
YYPEXXAEHUE TMMHA3US N2 49 MPUMOPCKOIo PAMOHA
CAHKT-NETEPBYPTIA, CémoukunHa Gapuaa GapvaosHa, mpekTop




