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Ha 2022-2023 yuyeOublii rog

TOUYKA \!pocm

LleHTp oOpa3zoBaHMA eCTeCTBEHHO-
Hay4YHOW U TEXHONOIMM4YeCcKomn
HanpaBneHHOCTH



Pa3zpgen Ne 1. OCHOBHBIE XAPAKTEPUCTHUKU ITPOI'PAMMBI
1.1 ITosscHuTe/IbLHAA 3alIMCKa

AKTya/IbHOCTh
nporpammsi: [IporpaMmmariMeeTcolMaIbHYF03HAUMMOCTb /I IsTHaleroobiectBa. Poccuiick
oMyo0011[eCTBY HY>KHbI 00pa30BaHHble, HDaBCTBEHHbIE, MPeATPUMMUKBBIE JTFOAU, KOTOPbIe
MOT'YT
CaMOCTOSITeIbHOIPYUHUMAThOTBETCTBEHHbIEPeLeHUBCUTYaLUSXBbI00Pa, TPOrHO3MUPYIUX
BO3MOXKHbIe moc/esicTBUs. OfHa U3 3afauy o0pa3oBaHMsI Ha CEerofjHs — BOCIUTaHUE B
pebéHKecaMoCTOsATeTbHOMMUHOCTH. [laHHAsTIPOrpaMMacrioco0CTBY eTpa3BUTHIOY yUalliX
CsICAMOCTOSTe/TbHOT OMBIILIeHHS,(hOPMUPYETyMeHUSTIPHOOpeTaTbUTIPUMEHSITh, 10Ty UeHH
ble3HaHMS Ha MpakTuke. Pa3BuTve M (OpPMUPOBaHME BbILIEYKAa3aHHBIX KayeCTB BO3MOXKHO
bJaroziapsipa3BUTHIOHAYYHO-TI03HABATEIbHOT OHTEPeCaBOBPEMSI3aHATHIA.

KypcripejHa3HaueHyyaIMcsCTapLIeUIIKOIbIeCTeCTBEHHO-HAay YHOT 0, TEXHOJIOTHYECKOTO
WIM yHUBEPCAAbHOTO Tmipodusieli oOyueHUss U MOXKeT ObITb Kak 00s3aTelbHbIM
y4eOHBIMITDEIMETOM 110 BBIOODY yualerocs u3 KOMIIOHeHTa 00pa30BaTebHOM
OpraHusalnuu B
BapHaTHBHONUACTUyueOHOror1aHa, TAKUKYPCOMBpPaMKaxBHEYPOUHOU e Te/TbHOCTUIN/
WIWJONONHUTeNbHOTO  0Opa3oBaHus. [locobue  pekomeHAyeTCs — MCIO/b30BaTh AN
TIpOBe/ieHNs] 3N1eKTUBHBIXKYPCOB.

KoHueniusi coBpeMeHHOT0 00pa30BaHMs MO/pa3yMeBaeT, UTO yuuTe/b MepecTaéT ObITh
OCHOBHBIM MCTOYHMKOM HOBBIX 3HaHWM, a CTQHOBUTCS OpPraHM3aTOPOM T103HABAaTEJbHOM
JesTe/IbHOCTH yYallyxcs, K KOTOPOM MOXKHO OTHECTH W UCC/Ie[J0BATe/IbCKYI0 /lesaTellbHOCTb.
CoBpeMeHHbIe 3KCIIepUMeHTa/lbHble UCCeJ0BaHUS TI0 XMMUU YKe TPYJHO NpeACTaBUTh Oe3
MCTI0/Ib30BaHKSI He TOJIbKO aHa/lOrOBbIX, HO U LIM(POBBIX U3MepUTe/IbHBIX MprubopoB. B
deneparbHOMIOCYJapCTBEHHOM 00pa3oBaresibHoM cTaHzapte (PI'OC) mpommcaHo, uTo
OZJHAM u3
YHUBePCabHbIXyueOHbIXIeHCTBUMN, TPHOOpeTaeMbIX yYallUMHUCSL, JO/DKHOCTaTby MEeHHe «I1p
OBeIeHUSOTIBITOB, [IPOCTBIXKCIIePUMEHTA/IbHBIXCC/IeJ0BAHHUH, PSIMBIXMKOCBEHHBIXM3MEPEeHH
IC WCIO/Ib30BaHMeM aHAJIOTOBLIX U LM(MPOBBIX M3MepUTebHbIX TpubopoB». s 3Toro
YUUTeIbXUMUN MO>KET BOCIIO/Tb30BaThCsI YueOHbIM 000py/i0BaHKe HOBOTO TIOKOJIEHUS] —
11 poBLIMUIA00PaTOPUSIMU.

[ucpoBeie abopaTtopur MO XWUMUM TIpeACTaBeHbl [JAaTUMKAMKU Jyisi M3MEepeHus u
pEervucTpalii pa3/vMuHbIX TapamMeTpoB, WHTepdeiicaMyd cOOpa [JaHHBIX W MPOTPAMMHBIM
obecrieueHeM,BU3yaM3UPYIOIIMM SKCTIepUMeHTa/lbHble [laHHble Ha 3KpaHe. [Ipy 3ToM
SKCIIepUMeHT
OCTaéTCATpaULIMOHHOHATY PHBIM, HO/JaHHbIe3KCIIepUMeHTao0pabaThIBatOTCMBBIBOJSTCSH
a’KpaHBpeasbHOMMaciTabeBpeMeHUHUBPalMOHaIbHONTpadrueckoiihopMeBBU/IeUNCIeHH
bIX3HAUEeHWH,Jarpamm,rpadrkoBuTab/mi. OCHOBHOEBHUMAHUEY YaIIMX CATIPUITOMCOCPe
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JloTauMBaeTcsi He Ha COOpKe ¥ HACTPOWKe JKCIepUMeHTa/bHOM YCTaHOBKM, a Ha
MPOeKTUPOBAaHMMPA3/TMUHbIXBAPUAHTOBIIPOBEJEHUSIIKCTIePUMEHTA, HAKOT/IEeHUHU/JAHHbIX, 1
XaHa/M3enrMHTepIIpeTaLluu, (pOpMyIMPOBKEBBIBO/IOB.

Hanpap/ieHHOCTh NIPOrpaMMBbl: eCTeCTBeHHOHayUHasl.

YpoBeHb 0cBOeHMA:TIPODUILHBIN

OTnnuuTenbHbIe 0C00eHHOCTH: [laHHBI KypC Cojiep)KaTesbHO CBsi3aH C Kypcamu
XUMUH, buonoruy, (pu3KKH " HOCHT VHTe-
TPUPOBaHHbIXapakTep,CrIocO0CTBYSIPa3BUTHIOECTECTBEHHO-HAYUHOTOMUPOBO33peH s yYa-

uxcs. B yue6HOM Ti/iaHe 371€KTUBHBIN KypC «bHOXUMUS» SIBISIETCS YacThiO TTpeMeTHOM 06/1a-CTH

«ECTECTBEHHO-Hay‘-IHbIe IpeIMETEI.

Appecar mporpamMmsl:- obyuatomyecsi 10-11 kaccoB, MpOSIBASIIOIME WHTEpeC K

eCTeCTBeHHbIM HayKaM; CIieljhabHbIX 3HaHUI U yMeHul He TpeOyeTcs.

- pexxuM 3aHATHHU: cpena 16.30-17.30

- MPO/I0/DKUTE/IHHOCTH 00pa3oBaTe/IbHOr0 npouecca (1 yac B Heziesto, 34 yaca B TOA)
CPOK peasiM3alLiiy porpammsl 2roja.

dDopmbI opraHu3anum o0pa3oBaTe/IbHOM AesITe/IbHOCTH rpymnmnoBas,
WH/UBH/Iya/IbHas.

[TporpaMMa peasiu3yeTcsi C y46TOM BO3PaCTHBIX 0COOEHHOCTeN yJaluxcsi U TpeboBaHMi
CanlluH 2.4.4.3172-14 «CaHuTapHO-31H/IeMHUOIOTHUYecKre TpeOOBaHUS K YCTPOMCTRY,
COJIepP’KaHUI0 U OpraHu3alid peXkuMa paboThl oOpa3oBaTeNbHBIX  OpTraHM3aLAN

JOTIOTHUTeTbHOTO 0O6pa3oBaHUs AeTeii».

1.2 Ilenb 1 3aia4y IPOrpaMMbl

Hensb NporpaMMbi:
O3HakoM/IeHHe yualux csicOMoXuMHUeiKakHayKOW K CTIepUMeHTalbHOM, coueTaroleiBcebe
OpraHUYeCKyHOXHMUIOMOHOIOTHIO.

3ajiauy IpPOrpamMmai:

BocnurarenbHbIE:
- CrocoOCTBOBaTh BOCTIMTAHHIO OTHOIIEHHWS K XWMWMA KakK K OJHOMY W3
dbyHZaMeHTalbHBIX KOMIIOHEHTOB €CTeCTBO3HAHMS M 3JIEMEHTY 00IeueioBeuecKou

KYJIbTYPbI;



- CrocoOCTBOBaTh BOCTIMTAHWIO HACTOWUYMBOCTA B [OCTVDKEHUW I/, TeprieHus |
yTIOPCTBa, YMEeHUS JOBOUThH HauaToe J1eyio 0 KOHIIA;
- CrocoOCTBOBaTh  BOCIUTAHWIO UYYyBCTBA  KOJIJIEKTMBM3Ma, TOBapUilleCTBa U
B3aMIMOITOMOIITH;
- CII0COOCTBOBAaTh (POPMHUPOBAHUIO OTBETCTBEHHOTO OTHOILIEHUS K TIPUPO/IE;
- CII0COOCTBOBATh BOCITUTAHUIO MOTHBALIMH K 3/[0pOBOMY 00pa3y »KH3HHU.
Pa3BuBarinue:
- CITOCOOCTBOBATh Pa3BUTHIO MHTEJIEKTYa/IbHBIX ¥ TBOPUECKUX CITOCOOHOCTEH;
- CITOCOOCTBOBATh Pa3BUTHIO aHATUTUUECKOTO MBIITIEHUS;
- CITOCOOCTBOBATh Pa3BUTHIO KOMMYHHUKA0e/bHOCTH;
- CIIOCOOCTBOBATh Pa3BUTHIO HaBBIKOB CaMOCTOSITE/TbHOM paboThI;
- crmocoOCTBOBaTh pa3BUTUIO HaBblKa MyO/JMYHBIX BBICTYIIEHMM TIpU  3alljUTe
HCC/IeIoBaTe/IbCKOM paboThI
OOyuaromgue:
- chopMHpOBaTh y 00yUarolUXCs Tpe/icTaB/eHne O TpeaMeTe U3yUeHUs] XUMUHY;
- 03HAaKOMUTb 00YyUaroI[UXCsl C OCHOBHBIMU XUMHUUECKUMU TTOHSITUSIMU;
- chopMupoBaTb yMeHMs W HaBBIKM PpabOTBI C BellecTBaMU U J1TaDOPATOPHBIM
obopyJoBaHuEM;
- U3yUuTh COCTaB, CBOWCTBAa W TIPAaKTMUeCKOe TIPUMeHeHHe OCHOBHBIX XUMHYeCKUX
BEIIeCTB, HCII0/Ib3yeMbIX  UYejloBeKOM B  ObITy, MeAuIIMHe, KOCMETOJIOTHH,
TIapUKMaXepCKOM [iefie, UCKYCCTBE, CTPOUTEbCTBE, CeTbCKOM XO3SIHCTBE;
- Hay4YuTb TIPUMEHSTh CBOM 3HAaHHS O BeIeCTBaXx Ha IIPaKTUKe W HCI0Jb30BaTh
nipyuoOpeTeHHbIe 3HaHWS U YMEHHs B TIOBCeIHeBHOM >KWU3HU;
- HayuuTh paboTaTh C JIOTIOJIHATEBHOMN JIUTEPaTypOM, W3B/ieKast U3 Hee WUHTePecHble U
HeobOxoumbIe (hakThl, 0hOPMJISTE M 3aIlUIIATh UCC/IeI0BaTEIbCKYIO0 paboTy

1.3 CopepxaHue nmporpaMMsbI

10 xacc
BBepaenue (2 yac).
buoxumMus Kak Hayka. Vctopus pa3Butust OMoxuMuu. Pojib 0TeueCTBEHHBIX YUeHBIX
B pa3BuTum Ouoxumuu (pabotel A. 1. JanuneBckoro, H. W. Jlynuna, A. H. baxa, B. A.
Onrenbrapara, A. H. Bbemosepckoro, A. C. Cnupuna, FO. A. OBuuHHMKOBa, B. II.
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CkymnaueBa ¥ 7ip.). B3auMocBs3b OMOXUMUM C MOJIEKYJ/IIPHOM Onosiorvedt, 6nodusnkon u
OMOOpraHUYeCKOl XUMHEH.

3HaueHWe OWOXWUMHMM [Ji1 Ppa3BUTUS OHOJIOTHH, MeAWIIMHBI, OMOTEeXHOJIOTHH,
Ce/TbCKOTO XO03sMCTBa, TEHETHKU M SKOJOTHH. MeToibl OMOXUMUUECKHAX WCCeIOBaHUMN U
HX XapaKTepUCTHKa.

Boja u eé posib B 0H0/I0rHUeCKHX cucTeMax (3 uaca).

Boga B Ounocdepe. B3auMoCBs3b [BYX BOJHBIX CHUCTeEM — BHYTPeHHel Cpe[lbl
opraHu3smMoB W MupoBoro okeaHa. Boza B Xu3HU yesioBeka. PU3MKO-XUMHUUECKHe
CBOMCTBa BoJbl. PYHKIMM BO/IbI B KiieTKe. Posib BOZbI B TTOBPeXKeHUU KiIeTKU. BbifienieHre
BO/IBI.

BuoreHHble 3/1eMeHThI U X coejuHeHUs (8 yacoB).

Teopus. Kiaccudukaiys M pacrpoCTpaHEHHOCTb XWUMHUUYECKUX 371eEMEHTOB B
opraHu3Me 4esioBeka. OpraHoreHbl. MeTa/ibl >XU3HU. bBHOreHHbIe 3/1€MEHTHI.
MakpoasiemeHTsl. MUKpO3/1ieMeHThI. ['oMeocTas. Bogopon u ero coenuHeHus. OyHKIMA
Bozibl. CBsi3aHHast, cBOOOAHAsE BoZia. CTPYKTYpHUpOBaHHasi, 1eCTPYKTypPUPOBaHHAsI BOJa.
Tspkenas Bopa. JucTwiivpoBaHHasi BoZa.YT/iepoj U ero coeauHeHust.OKCH/[, yriiepoza
(IT). O6MmeHHBIM MexaHuU3M. Kucraoposa, cepa M UX coeAuHeHus. buosoruueckoe
okucsienue. [lepokcug Bogopoza.A3ort, pocdop u nx coeguHenus. AMMUak. OKcu/ a30Ta
(D). Okcup a3ota (IT). Okcup azota (I). Hutputel. Okcup azota (IV). Okcup azota(V).
HutpaTbl. ATOMBI TajiorTeHOB U UX coefguHeHus. OKUC/IUTETbHO-BOCCTAHOBUTE/bHBIE
CBOKMCTBA raJioreHoB. KuciotHO-0CHOBHBIE CBOKMCTBA rajJioreHoB.
Kowmriekcoobpasytoiiie CBONCTBa rajioreHoB.

Ilpaktuka. Ha ocHOBaHMM CTpOeHMsT aTOMa OWOTEHHBbIX  3JIEMEHTOB
Npe/rNo/0’KeHe O BO3MOXKHBIX XMMUUECKUX CBOMCTBAx, (PM3UOJIOTMUYECKON DPOMU [I/Ist
opranusMa. KapOokcuremornoown.  OkcuremornioOwH.  I'mmokcust.  I'hmepokcusi.
duzronoruyeckasi posib Cepbl. Jle3suHpUIMpYIoiie CBOWMCTBa cepbl. Pu3Mosoruueckasi posib
(occhopa. buosiornyeckasi posib ¥ IpUMeHeHUe rajioreHOB U UX COeIMHEHUH B MeIULMHE.

CocraBjieHre CxeM KpyroBOpPOTOB OHMOTeHHBIX 371eMeHTOB B Tipupoge. Kpyrosopot
BO/bI B nipupofie.Kpyroropot yrieposia B nmpupo/ie. KpyroBopoT kuciopozia B MpUpOJe.
KpyroBopoT cepbl B mpupoje. Kpyrosopot azora B mpupoge.Kpyrosopotr ¢ocdopa B
TpUpo/e.

IMpakmuueckas pabombl: 1.ITpocmeliwiue cnocobbl ouucmku 800bl U3 NPUPOOHbIX
UCMOYHUKOB.

BbuoHeopranvueckas XxuMusa U Meauiuaa (10 uacos).

Teopusi. dusmosiornueckass U MaTOJOTAYECKass POJib HEKOTOPBIX 3/IEMEHTOB B
opraHusMme. buoHeopraHuueckasi XUMusi. XUMHUUECKHe peakliid B >KUBOM OpraHU3Me.
CoegvHeHUs] MeTa/uIOB B opraHusMe uesnoBeka. Cofep)kaHue MeTa/ylIoB B KOMITIOHEHTax
KPOBH 3[J0POBOr0 uesioBeka. HaxoxxzieHue B opraHusMe. Kanuii-HaTpueBbI Hacoc. Posib
roHoB K" 11 Na" B opranusme. Komriiekcoobpa3oBaHue Kamusi ¢ bepMeHTaMI U CyOCTpaTaMH.
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CTpoeHre MarHusi ¥ Kajblius. HaxoxgeHue B opraHusme. Poiab nonoB Mg” u Ca*'B
opranusmMe. KomruiekcooOpa3oBaHue MarHus M Kaiblyst. OcobeHHOCTH KOMITJIEKCHBIX
COeIUHEHWH, oOpa3yeMbIxX MeTasl/laMHU. Bbuonoruueckue byHKIMM
MeTasorporerHoB.CTpoeHWe MapraHija ¥ MoyiiOieHa. Komriekcoobpa3oBaHie MapraHiia
u mombaeHa. HaxoxkzeHve B opraHusMe. KomriiekcooOpasoBaHue >kene3a U KoOasibTa.
Haxoxxgenue B opranusMme. CtpoeHue Meau Y LMHKA. HaxoxjeHue B opraHusMe. Posb
VMOHOB Me/Id U I[MHKaB opraHu3Mme. KomriiekcooOpa3oBaHue Mequ W 1MHKA.IIoTpeGHOCTD
opraHM3Ma B MOHax MeAu U I[MHKa. (OCHOBHbIe TIPOSIBJIEHUs] HeJoCTaTKa M M30bITKa
KaTUOHOB Me/Jy U LIUHKaA.

IlpakTuka. PaboTa cO CrpaBOUHOM JMTepaTypoi TI0 OIpefe/ieHHI0 TperapaTos,
TPpUMEeHsIeMbIX B MeJULMHCKOM npakTuke. [Ipenapartsl Kanus U HaTpus, IPUMeHsIeMble B
MeJULIMHCKOM MpakTuKe. [IpenapaTel MarHvs U KajabLusi, IpUMeHsIeMble B MeJULIMHCKOU
npakTuke. [Ipernaparbl MapraHiia, IpUMeHsieMble B MeIULIMHCKOW TIpakTHKe. [Ipenapatsl
)Kese3a v KobasibTa, MpUMeHsieMble B MeJUITMHCKOM TpakTHKe. [Iperapatbl Meid U [JUHKa,
TpUMeHsieMble B MeIULIMHCKOM TPaKTUKe.

BbIsiBNIeHHe HeIoCTaTKa ¥ M30bITKa MOHOB METa/I/IOB Ha OpPraHK3M Ue/ioBeKa.

IMTotpebHoCTh opranu3Ma B MoHax K™ m Na'. OcHOBHBIE TIPOsIB/IEHHSI HeJ0CTaTKa U
M30bITKA KaTMOHOB KaiWsg M HaTpus. IloTpebHOCT, oOpraHusmMa B HoHax Mg*' u
Ca”**.OCHOBHEIE TIPOSIB/IEHUs HEJ0CTaTKa U U30bITKA KATUOHOB MarHus U KajabLus. Posb
MoHOB Mn** u Mo®'B opranusme. ITorpebHOCT, opraHMsma B MoHax Mn** u Mo™'.
OcCHOBHbIe TPOSIB/IeHMsI HeJloCTaTKa M U30bITKa KaTUOHOB MapraHiija U MoyiibzaeHa. Posib
HMOHOB >Kejie3a M KoOanbTaB opraHusMme.lloTpeOHOCTH OpraHu3Ma B HOHAX >kKeje3a U
KoOasibTa. OCHOBHBIE TIPOSIB/IEHUST HeZJOCTAaTKa U U30bITKAa KaTUOHOB >KeJle3a U KobasbTa.
[ToTpebHOCTL OpraHrM3Ma B MOHaX MeAud U MHKAa. OCHOBHbIe TIPOSIBJIEHUs] HeIOCTaTKa U
130bITKa KAaTUOHOB Me/I U ITHKa.

ITpakmuueckue pabomnli: 1.[TonyyeHue KOMN/AEKCHbIX COeOUHEHULI.

2. U3yueHue cocmasa npenapama «Depponiekc».

Pemrenue 3ajau mo o0mieil XUMUM C MeJUKO-0M0/I0TMUECKON HAaNPaB/IeHHOCTHIO
(4 uaca).

IIpakTuka. Konmuectso BelectBa. Mosb. MosnsipHasi macca. CTpoeHue siipa aToMa.
Helitponbl. [IpoToHbl. DnekTpoHbl. M3o0Tomnbl. Pemenuwe 3ajgau no teme « KosruecTBo
BeljecTBa» U «CTpoeHUe aTomay.

Perienvie 3a7au 110 TemMe «3JIEKTPOJIU3».

MaccoBasi fjosiss 371emeHTa B popmyiie. PacueTsl mo xumuuyeckum dopmysiaM. BeiBoj,
(hopMyJ/ibl XUMHUUYECKOTO COeIMHEHUSI TI0 M3BECTHBIM MacCOBBIM JJ0JISIM 3/IEMEHTOB.

PactBopel. Macca pactBopa.O6béM pactBopa. MaccoBass [0/ PacTBOPEHHOTO
BeljectBa. IlymoTHOCTE pacTBopa. MoJiipHas KOHLieHTpalus. PelieHue 3ajau 1o teMe «
PactBopbl». PacuyeTsl 110 ypaBHEeHHUIO peakLuHu.

XuMuA B JoMallIHed anTeuke (2 yaca).



Teopus. JlekapcTBeHHbIE CpeZiCTBa I1ePBOM NTOMOLLH. JIeKapCTBeHHbIe CpeZiCTBa [
rpyemMa BHYTpb. JleKkapCTBeHHbIe CpefiCTBa [i/Isl HAPY)KHOI'O NprMeHeHUs. [1epeBs30UHbIN
MarepuaJi, Cpe/iCTBa OCTAHOBKU KPOBOTEUEHUS.

IMpakmuueckue pabombl: 1.13yyeHue ceolicme canuyun08oll U ayemuicaiuyuaiosol
Kucsaom.

O6pa3 XM3HHU U BpeJHble NMPUBLIUKH (54acoB).

IlpakTuka.[loAroToBKa Mpe3eHTalMii M0 370poBOMYy 00pa3dy »usHu. PakTophl,
BJIUSIIOIIME Ha 3[J0POBhe UesioBeKa. 3710poBbii 00pa3 »u3Hu. [IpaBua 3q0poBoro obpasa
JKU3HU. 3aHATHUS (pU3HNUecKor Ky/JabTypol. PaljMoHanbHOe muTaHue. JIWuHast
rurveHa. 3akajuBaHue. OTKa3s OT BpeJHbIX [TPUBbIYEK.

CoctaB TabauHOro AbiMa. MexaHW3M /IeliCTBHS HUKOTMHA Ha OpraHW3M uejloBeKa.
BnusiHue BelllecTB TabauHOTO [bIMa Ha YKM3HEHHO Ba)KHbIe CHCTEMbI OpPraHOB UesioBeKa.
3aboneBaHusi, Bbi3biBaeMble KypeHueM. [laccuBHOe KypeHue. MeTobl n30aByieHUs] OT
TabayHOI 3aBUCUMOCTHU.

HelicTBue ankoroiss Ha opraHu3Mm. I[laryGHoe B/MsiHME ajIKOTOJISI Ha CUCTEMBI
OpraHoB 4esioBeKa. AJIKOTO/IM3M U Tpo0J/ieMbl, KOTOpPble OH BbI3bIBaeT. [lerpajarus
JMYHOCTHU. I1epBast MOMOLLb [TPY OTPAB/IEHUH aJIKOT'0JIeM.

['pymnibl  HapkoTHMYecKuX BelecTB. Hapkomanus. ®dusnueckass 3aBUCHMOCTb OT
HapKOTHKOB. ['yOuTesbHOe BAMsIHYE HADKOTUUECKHX BellleCTB Ha OPraHK3M uesioBeKa.

TemaTnuecKoe nJiaHUPOBaHUE

Ne HasBaHue pa3jena Kos1-Bo uacoB Buj padoTbl
n/ (6/10KQ) Ha U3y4eHHne MPaKT. Teopus
n pa3pena pao.
(6/10Ka)
1. | BBexgenue 2 2
2. | Boga u eé posib B 3 3
bronoruuecKux
cucTeMax
3. | buoreHHsle 31eMeHTHI U 8 1 7

HUX coearMHeHH

4. | buoHeopraHuyeckas 10 2 8
XUMMS 1 MeJULIMHa

5. | Pewrenue 3agau no 4 4
o0111elt XUMUHU C
MeTUKO0-01010ruuecKom
HarpaB/e€HHOCTbIO

6. | Xumus B JoMalllHen 2 1 1




arireyke
7. | Obpa3 >KWU3HM U 5 1 4
BpeJIHble TIPUBLIUKHU
HToro 34 5 29
TemaTnuecKoe nJiaHUPOBaHUE
Ne
o\ HavMeHoBaHMe pa3jesia U TeM Ko/in-uecTBO 4acoB
BBepaenue (2u)
1 |buoxumMuss Kak Hayka. Mcropus  pa3sBUTUA
OUOXUMUM.
2 [BHaueHwe OuOXUMHMM. MeToAbl OMOXUMUUECKHUX
MCC/Ie[JOBaHUM U UX XapaKTepHUCTUKaA.
Bopa u eé posib B OHo/iornueckux cucremax (3u)
3 |Boaa B 6uocdepe. Bojia B )KU3HU KHUBBIX
OpraHu3MoOB
4 |®U3NKO-XUMHUUYEeCKHe CBOKMCTBA BO/IbI
5 |Bopa B K/eTKe U opraHusme
BuoreHHble 3/71eMeHThI U UX coejuHeHUs (8u)
6 |Knaccudwukaiys 1 pacpoCcTpaHeHHOCTb XUMUYEeCKHUX 37IeMeHTOB B 1
OpraHusMe yejiOBeKa.
7 |Bozopoj 1 ero coeyHeHUs. 1
8 |[Opaktuueckas pabora Nel. [TpocTeiimime criocoObl OUMCTKH BOJBI U3 1
MPUPOJHBIX UCTOYHUKOB.
9 |Yrnepog u ero coejJuHEHUS. 1
10 |Kucnopog, cepa v Ux CoeJUHEHUs. 1
11 |A3oT, dbocdop 1 ux coelUHEHUSI. 1
12 |ATOMBI raJIOTEHOB Y UX COeAWHEHMSI. 1
13 |O606111eHre U cUcTeMaTH3alus 3HaHUM 110 pa3zeny «bruoreHHbIe 1
S/1IeMEHTBI U UX COeJJUHEeHUS».
BbuoHeoprannueckas xumMus u Megunuaa (10u)
14 |®u3uosnorrueckas v ratoJiorunyeckasi pojib HeKOTOPbIX 3JIEMEHTOB B 1

OpraHu3Mme.




15 |Hatpuit u Kanuid. 1

16 |[MarHuu v KanbLyu. 1

17 |[TosmopHbIil uHCMpyKmabsic no mexHuke 6e3onacHocmu. 1
X1MUST MIOHOB d-MeTa/lJIOB B OpraHu3Me.

18 |[Ipaktuueckas pabora Ne2. [TosyueHre KOMITJIEKCHBIX COeAUHEHHH. 1

19 [Mapraseli u Mo/Mb6/i€eH. 1

20 PKene3o u KoOasbT. 1

21 [[Ipaktrueckasi pabora Ne3. 3yueHue cocraBa IiperapaTta 1
«Depporiiekc.

22 |[Menpb ¥ LIWHK. 1

23 |O60611ieHMe U cUCTeMaTU3alis 3HAaHWH 110 pa3eny 1

«BI/IOHEOpFaHI/I‘—IeCKaH XUMHUA 1 MeJHULIVTHa».

PereHue 3aia4 mo o01[eid XUMUM C MeAUKO-0MO/IOTHUeCKOi HAlpaB/IeHHOCTHIO (4 1)

24 |[PelieHue 3azau o teMe « KomvuecTtBo BeljectBa» U « CTpoeHue 1
aToMa».

25 |Pemenue 3aau Ha BbIBOJ, (POPMYJT M PACUETHI 110 (OpMYyIaMm. 1

26 |PeweHue 3a7au 1o TeMe «JIeKTPOIU3». 1

27 |PerueHue 3a7ay 1o teMe « PacTBopbI». 1

PacueTbl 110 ypaBHEHUIO PeaKL1u.

Xumus B oMallIHeH anTeyke (2 )

28 |JlekapcTBeHHbIe Cpe/iCTBa IepBOM TTIOMOIIIN. 1

29 [[Ipaktryeckas pabota Ned. M3yueHre CBOWCTB CATUI[UIOBOU U 1
al[eTUICA/IULIUIIOBOM KUCIOT».

OO0pa3 Xu3HHM U BpeJHbIe NMPUBBIUKH (5 U)

30 [3mopoBbIii 00pa3 KU3HH.

31 |TabakoKypeHHe U HUKOTUHOMAaHUsI. AJIKOTOJIb U aJTKOTOJT3M.

32 |HapKOTHKM ¥ HADKOMaHUs.

== = =

33 |CemuHap Ha TeMy «O0pa3 »KU3HU U BpeHble TIPUBLIUKH»

34 |06006111eHMe U CHCTeMaTH3allusl 3HaHUM 110 Kypcy «Buoxumusi u 1

MeIUITHA»

Y ———————

Copepxanue Kypca
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11 kiacc

B3aumMocBs3b U pery/isinusa o0MeHa BemecTB (1 yac).

OO01re TIpe/CTaBleHHsT O B3aMMOCBSI3M OoOMeHa BellleCTB B KieTke. [ToHsiTHE O
K/TIOUEeBBIX MeTabosmTax. B3anMocBsi3p 6eKOBOro M HYK/IEMHOBOTO OOMeHa, 3HaueHHe
perynsTopHbIX OesikoB. B3aMOCBs3b yrieBogHOTO U OenkoBoro obMeHa. B3aumocCBsi3b
oOMeHa yT/IeBOZIOB U JIUTIH/IOB.

YpoBHM peryssiiud oOMeHa BeIlleCTB: K/IeTOUHbBIM, OpraHW3MeHHbIA. OCHOBHBIE
MeXaHWU3Mbl PpEeTry/IAlMi OoOMeHa BeIecTB B KieTKe. OpraHu3MeHHBbIM YPOBEeHb
perynsiuu. 'opMoHabHast perysis oOMeHa BeIecTs.

Bbenku (4 yaca).

Ponb 0OenkoB B TIOCTPOEHHMHM U (YHKLMOHHPOBAHMM  JXUBBIX  CHCTEM.
AMUHOKHUCIOTHBIA cocTaB OenkoB. [loHSITHE O TIPOTEMHOTEHHBIX AMWHOKUC/IOTAX.
Criocob cBs3uM aMUHOKHMC/IOT B GenkoBou mosekyne. Ilernruzpl. [IpupozaHbie TeNTHABI
(T/IyTaTUOH, Ba3OMpeCCHH, 3SHKe(anvuHbl, 3HAOPOUHBI U Ap.), UX (PU3NO0JIOTHUECKOe
3HaueHue U WCIo/b30BaHNe B KaueCcTBe MeJUIIMHCKUX TperapaToB. XUMUUeCKUM CUHTe3
TIeTTH/OB 3a/laHHOTO CTPOEHUsI U BO3MOYKHOCTH UX TipuMeHeHUs1. CTpyKTypa Oe/IKOBbIX
MOJIEKY/I.

[TepBuuHasi cTpykTypa OenkoB. IIpUHIIMIBI U METO/bI OTpejie/ieHUs TepBUUHOMN
CTPYKTyphl ~ Oefika.  ABTOMaTHUYeCKWe ¢ MOJIEKY/IIPHO-T€HETUUECKHe  METO/IbI
orpeJenieHUs] TIEPBUYHON CTPYKTYpbl. KoOMITbIOTEpHBIe OaHKM JAHHBIX O ITePBUYHOU
CTPYKType 6e/TKOB. DBOJIIOLHS MIEPBUUHON CTPYKTYPhI O€/TKOB.

BropuuHasi cTpyKTyphI 6e1KOB. CBSA3b TIEPBUYHOM U BTOPUUHOUM CTPYKTYP Oe/TKOBOM
Mostekysibl. Knaccudukaiys OeskoB IO 3/1eMeHTaM BTOPHUHOM CTPYKTYPBI. JloMeHHBIH
MIPUHLIATT ~ CTPYKTYpHOW opraHu3aumu  OenkoB. [IoHSTHME O  CTPYKTYPHBIX U
GYHKI[MOHABHBIX JIOMeHaX (Ha TMpHMepe HWMMYHOIJIOOY/IMHOB U KaTalUTUYeCKd
AKTUBHBIX OEJ/IKOB).

TpetuuHast cTpykTypa OenkoB. TwWIlbl CBs3eM, 00eCTieurBAIOIIMX IOAep>KaHHe
TPETUYHOW CTPYKTYPbL. [JHHAMHUYHOCTH TPETUUYHOW CTPYKTYphl GenkoB. ITpenckazaHue
TIPOCTPaHCTBEHHOT'O CTPOeHUsI 0e/TKOB UCXO/Is U3 UX TIePBUUYHOM CTPYKTYPHI.

YeTBepTHUuHasi CTPyKTypa 6enkoB. KOHKpeTHbIe MpUMepbl YeTBEPTUUHOM CTPYKTYPbI
6eskoB (remors00uMH, JaKTaTAerugporeHasa, Karauiasa u Jip.).

Homenknatypa u kinaccudukaiuss 0OenkoB. DyHKIMOHa/IbHAs —K/acCHMUKAIUS
0e/IKOB M XapaKTepHUCTHKAa OT[Ae/NbHBIX TPYINT: CTPYKTYPHBIX, COKPATHTE/bHBIX,
3al[UTHBIX, TOKCHUYECKUX, PEIeNITOPHLIX U PErylsTOPHBIX. benku (MeTalsIoOTHOHEUHBI,
remMorj001H 1 Ip.) KaK JIeTOKCUKAHThl KCEeHOOHMOTHKOB B OpraHH3Me.

IMpakmuueckue pabombil:

1. Pa3zdeneHue amMuHOKUCAOM MemoOOM pacnpedeaumenbHol xpomamozpacuu Ha
bymacze.
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2. IlpueomoesneHue pacmeopa benka (AuuHo2o anbbymuHa). PazdeneHue 6enkos
KypuHo20 siliya no ux pacmeopumocmu. Tenamypayus 6e1kos.

depmenThl (4 yaca).

Pa3HooOpa3ue KaTa/IMTHUYeCKH aKTUBHBIX MoOieky/a. KarajuTHueck aKTUBHBIE
Oenky (3H3UMBI), KaTaIUTHUeCKA akTuBHBIe PHK (prb031MbI), KaTaMUTUUECKH aKTUBHbBIE
antutena (ab3umbl). Katanmutuueckas ¢yHKiUs OenkoB. Pasnuuusi B CBoMCTBax
(hepMEeHTOB U KaTa/M3aTOPOB WHOW MpupoAbl. CrieliudUUHOCTb AeHCTBUSI (hePMEHTOB.
Ponb oteuectBeHHbIX yueHbiX (WM. I1. I1aBnoB, A. E. BpayHiureiin, I1. A. DHrenbrapATr u
Ip.) B pa3BUTUM SH3UMOJOTMU. DPepMeHTbl MOHOMepbI (TPHUIICHH, JU30LUM) |
MyJIbTUMepBI (TIyTaTUOH-pefyKTa3a). [loHsitrne o kKodepmeHTax. KodepmeHTbl —
repeHOCYMKM Bogopoaa u snektpoHoB (HA, HA®, @A), u atomubix rpynn (ATO,
Ko(epmeHT-A, HIId-caxapa).

MHo>xecTBeHHbIe (hOpMbI (hepMEHTOB U UX (PYHKI[MOHa/JbHOE 3HaueHue. 3HaueHue
WCCeIOBaHUSI MHOYKeCTBeHHbIX (hopM (hepMeHTOB i MeIULIMHbI. MeXaHu3M /1elCTBUs
dbepmeHToB. ®PepmeHT-CyOCTpaTHbIE KOMIUIEKCHI. AKTMBAaTOPbl YW WHTHOUTOPBI
dbepmeHTOB. BnusiHre KCeHOOMOTHUKOB Ha aKTUBHOCTDH (DEPMEHTOB.

HomenknaTtypa u knaccudukaiys depmeHToB. [IpuHIMIIBI  KiaccudUKaiuu
(hepMeHTOB.

[TpomblliyIeHHOe —TOyueHrHe ¢ TIpakKTH4YecKoe UCIo/b30BaHUe (PepMeHTOB.
Hmmobrnmn3oBaHHble  (epMeHThl.  [lepcrieKTWBBI — MPAKTUYECKOTO  KCI0J/Ib30BaHUs
prb03UMOB 1 a63UMOB /1711 60pLOBI C 3ab6071eBaHUSMU UeI0BeKa.

IMpakmuueckue pabombil:

1. CpagHumenbHblli aHAAU3 NPOOYKMOB8 KUCAOMHO20 U (hepMeHMAamugHO20
2uoponusa Ou- U noaucaxapuoos (Ha npumepe caxapo3bl U Kpaxmana).

2. BausiHue Ha akmusHocmb pepmeHmos memnepamypbl, pH, akmusamopos u
UHeubuUmopoe.

BuTaMMHBI M HEKOTOpbIe pyrue 0HO0/JIOTHYeCKH AaKTHBHbIe coefuHeHHs (3
yaca).

VicTopust OTKPBITUSI BATaMUHOB. P0JIb BUTAMMHOB B MIUTaHWU Ye/IOBeKa U )KUBOTHBIX.
ABUTaMMHO3bI, TUIMOBUTAMHHO3bI, TUIMEPBUTaMHUHO3bl. COOTHOIIIEHWEe BUTAMHHOB M
KO(hepMeHTOB.

JKupopacTBoprMble BUTaMUHbI. BUTaMuMH A M ero yyacTtve B 3pUTE/IbHOM akTe.
Buramunel D, K 1 E u ux poms B oOMeHe BelijecTB. BozopacTBoprMble BUTaMUHBI.
Buramunel By, By, Bs, Bg, B1y, ux 3HaueHue B obMeHe BemiecTB. Buramun C (ackopbu-
HOBasi KMCJIOTA).

Pa3HooOpa3ue  OHO/IOTUYECKH  aKTHBHBIX  COeAWHEHUW:  aHTUBUTAMWHBI,
aHTUOMOTUKY, (GUTOHLIU/IBI, TepOULIRI, JeONMMaHThI, POCTOBLIE BelljeCTBa (BayKHEHIIIe
Trpe/ICTaBUTEIM U MeXaHU3MbI 1IeMCTBUS).

IMpakmuueckue pabomnl:

11



1. KauecmeeHHble peakyuu Ha 8UMAMUHBL.

Hyk/1eMHOBBIe KHC/IOTHI U X 00MeH (4 Jaca).

VcTtopusi OTKpBITUS U U3yYeHUs] HYKJIEMHOBBIX KHUC/IOT, UX XUMHUUECKUN COCTaB.
XapakTepucTuKa NYPUHOBBIX W MUPUMUAWHOBBIX OCHOBAHWM, BXOZSIIUX B COCTaB
HYK/IEMHOBBIX KHC/IOT. JIBa THIIA HYK/JIEWHOBBIX KHC/IOT: J1e30KCMPHOOHYKIeMHOBAs
kuciota (JHK) u pubonyknennoBasi kuciota (PHK). Pazmuuus mexxay JHK u PHK 1o
COCTaBY TJIaBHBIX a30TUCTBIX OCHOBaHWM, NTEHTO3aM, MOJIEKY/ISIPHOM Macce, JIOKaIn3aluu
B KeTKe U GyHKIUAM. [leHTpasibHBIN TTOCTY/IaT MosieKy isspHou ouosornu: [JTHK — PHK
— 0eJIoK W ero pa3BuUTHE.

Crpykrypa u pyukuuu [IHK. Cozpeprxanve JJHK B opraHu3Me u jokanu3aiusi ee B
KjieTke (siapo, MuToxoHaApuK). [lepBruunas crpykrypa JHK. [1poekt «I'eHOM uesoBeKa».
Bropuunas ctpykrypa OHK (mozens k. Yorcona u @®. Kpuka). ITonumopdusm
BTopuuHoOii cTpykTyphl IHK (A, B, C u Z-bopmel JHK). Tpetuunasi crpykrypa JHK.
Ceepxcriipanu3anus [THK. M36biTouHoCTh ¥ KOoMIakTHOCTL Mosiekyn [JHK. CrpoeHue
XpOMaTHHa.

Mytatmu B JHK u ¢akropsl, ux Bbi3biBarowmue. Perapanys ctpykTtypel JHK u ee
3HaueHue [is1 coxpaHeHUs1 BuoOB. HacnenactBeHHble 3abosieBanusi. PHK, wux
knaccuukanusa (TPHK, pPHK, wmPHK). ®epwmenter (PHK-mommmepasza, [HK-
nosiimepasa, [JHK-nurasza) u GenkoBbie (akTopbl, yuacTByroye B periukaiuu JHK.
OO6paTHasi TpaHCKpWIILIUSI U ee 3HaueHWe [ijisi CYIleCTBOBaHHUS BHUPYCOB (Ha Tpumepe
BHUpYyCa UMMYHO/le(DULIUTa Ue0BeKa U BUPYCOB I'PUIINA) U BHYTPUT€HOMHBIX MEPeCTPOeK.
[IoHATHe O TOABWKHBIX TeHETUUECKHMX 3JIeMeHTaX M MUX 3HAYeHUU [Jig SBOOLIUU
re€HOMOB.

[ToHATHEe O reHeTMYeCKOM WHXXeHepuu. [IpUHLWMNBI U CTPaTeErMH MOJIEKY/ISIPHOTO
KJIOHUPOBaHUS. [10CTVKeHUsI U TIePCIIeKTUBBI MOJIEKY/ISIPHOM OMOTeXHOJIOTHH.

IMpakmuueckue pabombil:

1.Bbi0eneHue puboHyK1eonpomeuHos u3 0poxcHcell.

2.KauecmgeHHoe onpedesneHue npodyKmoe 2udponu3a puboHyK1eonpomeuHos.

Pacnaj u 6uocuuTes 0e1KoB (3 yaca).

Pacnag 6GenkoB. ®epmeHTHI, OCYILeCTBAsIOMIMe pacraj OenkoB. MeTabonn3m
aMUHOKHUCJIOT. KoHeuHble MPOAYKThI pacriaja 0enkoB W MYTU CBs3bIBAaHUS aMMMaKa B
opranu3me. IlyTu HOBOOOpa3oBaHHSI AaMUHOKHC/IOT. AKTUBUDOBaHWE aMWHOKHUCJIOT
(cunTe3 amuHoalua-TPHK). Bo3Mo)KHOCTh nepenporpaMMUpPOBaHUs TPAHCISILIAU.

Kop 6enkoBoro cuHrte3a. Vctopusi ero OTKpbiTHsi; pabotel M. Hupenbepra, C.
Ouoa, X. I'. KopaHsl u fp.

IMpakmuueckue pabombil:

1. OH3umamuueckull MemoO 8blOefeHUsl U KOAUYECMBEHHO20 onpeoe/eHust
MOUEBUHBL.

YrieBojbl U ux 00MeH (4 yaca).
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Knaccudukaius  yriaeBosoB. [lpoctbie  yriaeBoAbl (MOHOCAaxapufbl) UM UX
nipeAcraButend  (pubo3a, T/OKO3a, (GpyKTo3a, ranakro3a). CIi0KHbIE YIJIEBOJBL
HNuvcaxapuzpl (caxapo3sa, JlakTo3a, MajabTo3a). [lomvcaxapujipl, UX CTPYKTypa U Tpej-
ctaBUTesid  (TVIMKOTeH, KpaxMmasi, KjeTdyaTka, XWTUH). @OYHKIUM  YIJIeBO/IOB
(oHepreTuyeckasi, MeTabonMuecKas, pelenTopHas W [p.). [JIMKONpPOTEMHbI Kak
JleTepMUHAHTBI TPYNI KPOBHU.

O6men yrneBogoB. IlyTu pacrmaza mnonvcaxapuzioB. O6MeH NMPOBUHOTPAJHOM
K1c/1oTel. ['mukonn3. CrivpToBoe OposkeHue. [leficTBHe 3TaHO/IA Ha OPraHU3M uesIoBeKa.
[TondepmeHTHBIN KOMILJIEKC OKHUC/TUTE/IbHOTO JeKapboKCHUIMPOBaHUS
MTUPOBUHOTPAIHON KHUC/IOThL. LIMKT TpUKapOOHOBBIX M [JUKApPOOHOBBIX KHCJIOT, €ro
3HaueHWe B 0OMeHe Bell|eCTB U 00ecrieueHNUN OpraHru3Ma SHepruei.

buocuHTe3 yrneBogoB. IloHATHe O TiepBUYHOM OWOCWHTe3e  YT/IeBOJIOB.
['mrokoHeoreHes. bocuHTes 0/IUro- U roJmcaxapuzos.

IMpakmuueckue pabombil:

1. BbiOeneHue 2nukozeHa U3 neveHu cusomublx. ConocmaeneHue CmMpyKmypbl
2/IUKO2eHA U Kpaxmand.

2.KauecmeeHHble peakyuu Ha y21e6800bl.

JIunmuabl 1 UX 00MeH (3 uaca).

OO1ijast  xapakTepucTHKa M Kiaaccubukarus nunuaoB. CTpykTypa ¥ (QYHKIMH
munuoB. Posib IMMUWZIOB B TOCTpOeHUM Ouonoruueckux Memb6bpaH. CTpykTypa u
(YHKLMY JTUTTONPOTENHOB.

ObmeHn >kupoB. Pacmag >kUpoB U (3-OKHC/IeHHWE BBICIIMX JKUPHBIX KHCJIOT.
['MMOKCU/IeBbIM LMK/ W €r0 pOJib BO B3aWMOCBSI3M OOMeHa /JMMHOB W YIJIEBOOB.
Mexanu3m OUOCHMHTe3a BBICIIMX JKUPHBIX KHUCJIOT. BHOCHHTE3 TPUT/IUIIEPH/OB.
Hapyienust B ooMeHe upoB. O>KpeHue U ero TIPUYHHBILL

Bocku, ux crpoeHue, GyHKUMUA U TpeAcTaBUTeNU (criepmalieT, MUenHbid BOCK).
Crepugpl. CTeposbl (XomecTepos, 3procrepon u ap.). CTpykTypa U (YHKLIUU CTepOM/0B
(xoneBasg KMCJ/IOTQ, CTepOW[HbIe TOPMOHBI). Pochommnubl. buosoruueckas poJib
dhochonunuaos.

IMpakmuueckue pabombil:

1.I'udponuz xcupos nod OelicmeueM Aunasbl. BausiHue ceauu HA AKMUBHOCMb
Aunasbil.

Bbuonoruueckoe okucieHue M cuare3 AT® (4 gyaca).

Wctopusi uW3ydeHUs] TIPOL[ECCOB OMOMOTMUECKOTO OKWCIeHus. Pa3HooOpasue
(dhepMeHTOB OMOIOTMUeCKOT0 OKUC/IEHHSI.

CucTeMbl MUKPOCOMAJILHOTO OKUC/IeHUs B KieTke. CymnepoKCUA MCcMyTa3a, KaTaiasa
Y UX POJib B 3alllUTe OpraHu3Ma OT aKTUBHBIX (DOPM KUCJIOPOZa.
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CornpspkeHue OKHUCJIeHUsT C dbochopunpoBaHuem. CybctpaTHOe
dbochopunrpoBanue u hochopuivpoBaHue Ha YPOBHE 3JIeKTPOHHO-TPAHCIIOPTHOM 1IenH.
[ToHsTHE O Compsraroiielt MeMOpaHe MUTOXOH/IPHM.

I'opMoHBI U UX Po/ib B 00MeHe BerecTB (4 yaca).

Knaccudukaius ropmMoHoB. CrepoujiHble TOPMOHbL. MexaHU3M  JIeMCTBUS
CTepOUJHBIX TOPMOHOB. [lenTuHbIE TOPMOHBLI. XapaKTepPUCTUKa WHCY/IMHA, TOPMOHA
pocTa, THUPEOTPOIMHA, TacTpWHA, Ba3olpeccHHa. MexaHW3M JeNCTBUS TIeTITHAHBIX
TOPMOHOB (Ha TpuUMepe T/IfoKareHa v uHCyarHa). CaxapHbIi [UabeT v ero BU/bI.

[Tpounie  ropMoHbI  (a[peHasWH, ayKCWH, TUOOepes/UIMHbL,  I[UTOKUHWHBI,
MpoCTarjaH/uHbl), UX CTPYKTypa U MeXaHU3M JielcTBUs. PUMM3UHT-(aKTOpbl TOPMOHOB.
Hetiporopmons! (3HA0pdUHbI 1 3HKedanvHbl). [I[ppMeHeHre TODMOHOB B MeJULIMHE.

IIpo6/ieMbl OMOXHUMHUYECKO# 3K0/10THH. (4 yaca).

OKO/IOT0-0MOXUMUUeCKe  B3aWMOJEMCTBUS C yuyaCTHMeM pa3/uyHbIX —TPYIII
opraHusMoB. [luilleBbie feTepreHTbl U aHTUGUJAHTHL. [luilleBbie aTTPaKTaHThl WU
CTUMYNSTOPBL. HakorsieHWe YW WCIIO/b30BaHWE >KUBOTHBIMU BTOPHUHBIX MeTaOOMTOB
pacTeHHil.  AHTpOIIOTeHHble OHOAKTHBHBIE BeIleCTBA W TIPOOIEMbI XUMHUECKOT'O
3arpsisHeHus: 6ruocgepsl.

TemaTnueckKoe 1nJilaHUPOBaHUe

Ne Ha3panue pa3jesna KoJi-B0O yacos Buj padoTbl
n/ (6;10Ka) Ha M3yuyeHue NpakKT. Teopus
n paspena pab.
(6;10Ka)
1. | Bsaumocss3b u 1 1
peryJsitiusi obMeHa
BelLleCTB.
2. | benku 4 2 2
3. | ®epMeHThI 4 2
4. | ButamuHbI U 3 1 2
HEKOTOpbIe Apyrue
buonornuecku
aKTUBHbIE COeIUHEHUS
5. | Hyk/sieHOBbIe KUCJIOTHI 4 2 2
1 UX oOMeH.
6. | Pacriag 1 6uocuHTe3 3 1 2
benkoB
7. | YrieBoasl 1 UX oOMeH 4 2 2
8. | JIunuael v UX 0OMeH. 4 1 3
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buonoruueckoe 2
OKHCJIeHHEe U CUHTe3
ATD

10

['opMOHBI U UX POJIb B 2
oOMeHe BelleCTB.

11

[TpoGnembl 3
OMOXUMUYECKOU
3KOJIOTUMU.

HNroro 34 11

23

TemaTuueckoe IViaHUPOBadHHeE

n\n

HavmeHoBaHHe pa3ae/ia 1 TeM

Ko/mn-uyecTBO 4acoB

BBenenue

(19)

IT08MOPHbBIL UHCMPYKMANC NO MexHUKe
6e3onacHocmu.O0111ue npeAcTaBIeHUs] 0 B3aUMOCBSI3U
oOMeHa BellleCTB B K/IeTKe. YPOBHU peryJsiiiuu ooMeHa
BeILleCTB

1

benxu (4u)

benku. CocraB, knaccuukanys. PU3NKO-XUMHUYECKHEe
CBOMCTBA U GDYHKIUH O€/KOB.

[Tentupl. [IpupoHbIe MenTU bl Ux (GU3N0J0TUUECKOe
3HaueHue U UCI0/Ib30BaHue B KaueCTBe MeJULIMHCKUX
rperaparos.

XpoMaTorpagun Ha bymare».

MNpakTnyeckas Qa6OTa Nel. «PazpgeneHne aMMHOKNCIOT METOA0M pacnpenenMTeanoM 1

PasgeneHve 6e/KoB KypuHOro sifla no Mx pacTBopmMMocTu. [leHaTypauus 6enkos.

MNpakTunyeckasa pabota Ne2. MpurotosneHne pactBopa benka (AM4Horo anbbymmnHa).

depmeHTHbI (4u)

®epmeHThI. CBONCTBa (pepMeHTOB. CyIITHOCTD
(hepMeHTaTUBHOTO KaTaau3a.

®epmeHTHI. [IpyMeHeHMe B MeJulIHe, MeXaHU3M JIeUCTBUS.

3HaueHue (pepMeHTOB B 0OMeHe Bell[eCTB B OPraHu3Me.

[MpakTrueckas pabota Ne3. «CpaBHUTe/IbHbIN aHAIN3
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MPO/JYKTOB KUCJOTHOTO U (PepMEHTAaTUBHOIO TUAPOIU3a JU- U
MoJiMcaxapuioB (Ha mpyMepe caxapo3bl M Kpaxmaria.

[TpakTuueckas pabora Ned. « BivsiHve Ha aKTUBHOCTb

¢dbepMeHTOB Temriepatypsl, pH, akTUBaTOPOB 1 UHTOUTOPOB».

BuTaMHUHBI M HEKOTOPbIE APyrue 0Mo/IOrHUecKr aKTHBHBIE coefuHeHus (34)

10

Butamunbl. Kiaccudukaiys BATaMHUHOB. YUacThe BUTaMUHOB
B 0OMeHe BeIlleCTB.

1

11

[TpakTrueckas pabora Ne5. «KauecTBeHHBIE peakliM Ha
BUTaMUHbD».

12

Pa3Ho00Opa3ue 6MOIOrHUecKrd aKTUBHBIX COeIMHEHUM

13

HyxkerHoBble kucioThl. Knaccudukaiys. CocTtaB v CTpOeHHe.

14

[HK, PHK pa3nvuHbIX BUJOB.

15

[MpakTrueckas paborta Ne6. «BbI feneHve

PUOOHYK/IEOTIPOTEMHOB 13 APOXIKEeH»

16

IToemopHbIli UHCMPYKMAdiC N0 mexHuke b6ezonacHocmu.
[TpakTryeckas pabora Ne7. «KauecTBeHHOe orpeziesieHre

MPOJYKTOB THAPOJIM3a pUOOHYKIEOTIPOTEMHOB.

Pacnap u onocunTe3 6e1koB (3 u)

17

Pacniaz 1 6rocuHTe3 6eskoB. @epMeHTHI, OCYIIeCTB/ISIONHE
pacriaz; 6esKoB. ITepBHUYHbIE Y BTOPUYHbIE aMUHOKHC/IOTHI.

18

[MpakTryeckas pabora Ne8. DH3UMaTUUECKHI METOZ

BbI/1€/IEHWSA 1M KOJIMYEeCTBEHHOI'O OITpeae/IeHrd MOUYeBHHEL.

19

Koz 6enkoBoro cuHTe3a. OcoOeHHOCTH reHeTHYeCKOTo Koia
MHUTOXOH/IDHUH U XJIOPOILJIaCTOB.

YriaeBojbl 1 ux 06MeH (4 u)

20

Knaccudukarms yrieBogos. [Tonrcaxapusbl, UX CTPyKTypa U
npejCcTaBUTeNH (IJIMKOTeH, Kpaxmall, KieTyaTka, XUTHH). OyHKIuU
YTJIEBO/IOB.

21

O6wmeH yrneBozioB. I'nmukosnu3. CriupToBoe 6poxkeHue. [eiicTBue
9TaHOJIa Ha OPraHM3M uesioBeKa

22

[MpakTrueckasi paborta Ne9. BrifiesieHue riMkKoreHa U3 reueHu
PKUBOTHBIX. COIOCTaB/ieHre CTPYKTYPhbI IVIMKOT'eHa Y Kpaxmaria.

23

[TpakTryeckasi pabora NelQ. «KauecTBeHHBIE peakIX Ha

YI/1€BO/BI.

JIunupasl U ux o6mMeH (4 u)
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24 |JIunnapl. PU3MKO-XUMHUUeCKHe CBOMCTBA JTUIMMAO0B. bronornueckoe 1

3HaueHue

25 |0O6meH >xkupoB. HapyieHusi B o6MeHe upoB. O>KrpeHue U ero 1
[IPUYUHBL.

26 |Bocku, ux ctpoeHue, GbyHKIMY U nipefcTaBuTen . CTpyKTypa 1 1

byHK1[MY cTepouzioB. bronorudeckasi ponb Gochonunuios

27 |[Ipaktuyeckas pabota Nell. I'iiponu3 >KKMPOB 10/ AeCTBHEM 1
/urasel. BivsgHue )keryu Ha akTUBHOCTD JIMIIA3bl.

Bbuonoruueckoe okucaenue u cuare3 AT® (2 u)

28 |Pa3Hoobpasue hepMeHTOB 6HMOIOrMUeCKOr0 OKUCIEHUS. 1
Karasasa v e€ posib B 3allliTe OpraHu3Ma OT aKTUBHBIX (hOpM
KUCJIOPOJa.

29 |Crpoenue nipotoHHOW AT®a3bl U BepOsITHbIE MeXaHU3MbI 1
cuHTe3a ATD

I'opMOHBI U MIX POJIb B 00MeHe BelecTB (2 u)

30 |Knaccudukaiusi ropMOHOB. MexaHU3M [IeiCTBUSI CTEPOUIHBIX 1
FOPMOHOB. XapaKTepuCTHUKa UHCYJ/IMHA, TOPMOHA POCTa.

31 |CaxapHblit irabet U ero BUAbL. PUMM3uHT-GhaKTOpbl TOPMOHOB 1
[IpriMeHeHrie TOPMOHOB B MeJULIUHE.

IIpo6./1eMbI OHOXHUMHUYECKOH IKOJIOTHH 2 U)

32 |9Konoro-6moxuMruyecKrie B3auMOZENCTBUS C yuacTHeM 1
Pa3/MUHBIX TPYTIIT OPraHU3MOB: MUKPOOPTraHU3MOB, IrPUOOB,
BBICILINX PACTeHWH, )KUBOTHBIX.

33 |AHTpOIOreHHbIe OMOAKTHBHBIE BeIlleCTBa U MPOO/IeMbI 1
XUMWUECKOTO 3arpsisHeHus 6rocdepsor.

34 | UIToroBbiv ypoOK M0 Kypcy «bruoxumust u meuLHa» 1

1.4 IInanvpyemsble pe3y/1bTaThl
JITuuHOCMHbIepe3y/1ibmambl:

Obyuarowulicanoay4umeo3mMoHCHOCMbOASHOPMUPOBAHUSCAEOVIOWUXAUYHOCMHBIX Y Y /T :

® omnpe/e/eHHeMOTHBALMMK3YUeHHsTyueOHOrOMaTepHana;

® OIleHMBaHKMEYyCBalBaeMOroyueOHOroMaTepraia, uCX0/IIU3COUATbHBIX UTTUYHOCT-
HBIXI|€eHHOCTeWN;

J TIOBBIIIIEHE CBOero 00pa30BaTe/IbHOTO YPOBHS M YPOBHSI TOTOBHOCTU K U3YUeHUIO
0C- HOBHBIX UCTOPHUYECKUX COOBITUM, CBS3aHHBIX C UCTOPHEN pa3BUTHS XUMUU U
o0111eCTBa;
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° 3HaHUe TIpaBW/I NOBEIEHUs B Upe3BbIUaliHbIX CUTYaLUsIX;

®  OlleHMBaHHeCOIMaTbHON3HAUMMOCTUTIPO(eCCHid,CBA3aHHBIXCXUMUEH;

®  B/aJieHUeNpaBUIaMKUbe30MacHOro00palleH|sCXMMIYeCKUMUBeLLeCTBaMUM0O0py 0Ba
HHEeM,IPOsIB/IeHUeIK0/I0TUUeCKOUKYTbTYPBbl.

MetanpeameTHbIepe3y/IbTaThl:
PezyniamugHble

Obyuarowuticanoayuumeo3MoHCHOCMbOASGHOPMUPOBAHUSACAEOYIOWUXPe2y
amueHbIxY Y/

 llesieriojlaraHye, BK/IOYas [IOCTAaHOBKY HOBBIX  Liesield, mpeobpa3oBaHue
NPAKTUUeCKOW3a/jaud B TI03HABATe/IbHYH), CAMOCTOSTE/IbHBIM aHa/lU3  yCI0BUM
JOCTVDKEHWS 11e/Td HAOCHOBE YUETa BhI/Ie/IeHHBIX YUUTE/IEM OPHEHTHPOB JIeUCTBUS B HOBOM
yueOHOM MaTtepuarie;

*  TJIAHUPOBAHUEIYTHJOCTKeHHsIL|eNel;

*  yCTaHaB/MBaHHeL|e/NeBBIXIIPHOPUTETOB, BbI/IeleHea bTepPHaTUBHBIXCIIOCOOOBOCTIKE
HUSILIeTMUBBIOOpHaN00/1ee3(hPeKTHBHOr0CTI0C00a;

*  YMeHHecaMoCTOSITeIbHOKOHTPOMPOBATECBOEBPEMSIUYTIPAB/IATHHM;

*  yMeHWeNnpHUHUMAThPelleHUsIBIPOOIeMHOMCUTY ALK

*  IOCTaHOBKayuebOHOI3a/1aun,CoCTaB/IeHIeIIaHauTIOC/Ie[0BaTeTbHOCTU/eHCTBHI;
opraHu3alusipaboueroMeCTanpUBbINOTHEHUXUMUAUEeCKOT03KCIIePUMEHT;

e  TIPOTHO3MPOBAaHKEpe3y/IbTaTayCBOEHMUs,0l[eHBaHHeYCBOEHHOT OMaTepHaia,oljeHKaKaye
CTBa ¥ YPOBHS YCBOEHHsI, KOPPEKIWS B T/IaH U CTI0CO0 eMCTBYS TpU
HeobxoaumocTu.[To3HagamenbHble

OO0 yuaroMACAIONy YU TBO3MOKHOCTB//IIOPMUPOBAHUS C/Te Y FOLLMXIIO3HA
BaTeJbHbIXY Y /1:

*  TIOMCKMBBIJeNIeHHeHH(MOpMalViK;

*  aHA/IM3YCJIOBUMMTPeOOBAHMII3a/lauu,BbI00D,COMOCTaBIeHeH0O0CHOBaHUeCTIocoba
pellieHus13ajauu;

»  BbIOOpHanb0/ee3hheKTUBHBIXCIIOCOOOBpeIIeHH3a/1auB3aBUCIMOCTHOTKOHKPET
HBIXYC/IOBUY;

*  BbIBIDKEHNeH0O0CHOBAaHHETUIIOTEe3bI,BEIOOPCTIOCO0aeETPOBEPKHY;

*  CaMOCTOSITE/TbHOECO3/IaHea/ITOPUTMA/IeATeTbHOCTUTIPUPELIIEHUUITPOO/IEMTBOPUE CKOT
OWUITOUCKOBOTOXapPaKTePa;

*  yMeHMsXapaKTepH30BaThBEIIeCTBAII0COCTaBY,CTPOEHUIONCBOMCTBAM;

*  ONMChIBAHWE CBOWCTB TBEP/BIX, >KUAKHUX, Ta3000pa3HbIX BEIECTB, BbIIeJIEHHE WX
CYIL|eCTBEeHHBIXTIPU3HAKOB;

*  M300pa)kKeHNeCOCTaBaPOCTENIITMXBEITeCTBCIIOMOILIOXUMAUECKUX()OPMYIHUCYIIH
OCTUXMMHUECKHXPeaKIHCIIOMOIILIOXUMUUYE CKUXYPaBHEHHUH;
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*  TpoBejieHHe HaO/IO/IeHNH 1 OTMCaHKe MPU3HAKOB U YCIOBUI TeUeHHs] XUMUUeCKUX pe-
aKLMM, BBINIOJIHEHWE XMMHYECKOrO0 3SKCIIepUMeHTa, BBbIBOJBI HAa OCHOBe aHalu3a
Hab/Tr0/IeHr 389K CIIepUMeHTOM, pellieHre3a/[au, oy YeHeXuMruueCKOMMHGopMali i3
Pa3IMYHbIXUCTOYHUKOB;

*  YMeHHeOpraHW30BbIBATHUCC/Ie/|0BaHHECLIe/bIOIIPOBEPKUTUITOTE3;

*  yMeHHWe[enaTbyMO3aK/Ir0ueHUsA(MHAYKTYBHOEUII0aHAIOT Y )UBBIBO/IbL;

*  yMeHHeOoObeKTUBHOOLEHUBAaTbMH(OPMALMIOOBeIl|eCTBAXUXUMUUECKUXTIPOIieccax,k
PUTHUUECKUOTHOCHUTBCSKIICEBIOHAY YHOMMH(OPMALUH.

KommyHukamueHble

Obyuarowuticanoay4umeo3mMoHCHOCMbOASAPOPMUPOBAHUS C1E0YIOUUXKOMMY
HUKamueHbIxY Y/|:

° HO]'IHOEI/ITOLIHOEBBIPa)KEHI/IeCBOHXMbICHEﬁBCOOTBETCTBHHC3a,Z[aI-IaMI/II/IyC]IOBI/IHMI/IKO
MMYHUKALIWH;
* a,E[EKBaTHOEI/ICHOJ'IBBOBHHI/IepEI-IEBBIXCpE,ELCTB,D;JIH,Z[I/ICKy'CCHHHapFYMEHTaHHHCBOEﬁH

03UIL[UH,yMeHHeTIPe/ICTaB/ISAThKOHKPEeTHOeCO/lepyKaHHeCcoo01ieHreMeroBITMCbMeHHOMNY C
THOM(OpMe,onpe/ienieHrecrioco00BB3auMO/IeHCTBYS, COTPYHUUECTBOBIIOUCKENCOOperH
dbopmanuy;

. ompe/ie/ieHecrioco00BB3aUMO/IeHCTBIS, COTPY JHIUeCTBOBIIONCKercbopernHpopma
WM, YyuyacTHe B JWafiore, IUIAHAPOBaHWe OOIMX CMOCoO0B paboThI, MPOSIB/IEHKE
YBa)KUTE/IbHOTOOTHOIIIEHUSIKIPYTUMOOyUaeMbIM;

. OTMMCaHWe COjiepXKaHUsI BBITIONHSIEMbIX JIeWCTBUM C 11eJIbl0  OPUEHTHUPOBKU
TnipeZIMeTHO-TIPaKTUUeCKOW/1esATe TbHOCTH;

. YMEeHHUSTyUUThIBaTbPa3HbIeMHEHUSUCTPEMUTHCSKKOODAMHALIMUPA3TMYHbIXTT03ULUABCOT
PY[IHUYECTBE;
. dopMympoBaTh COOCTBeHHOe MHEHWe U TIO3WI[MI0, apryMeHTHPOBaTh U

KO0p,[LI/IHI/IpOBaTbEéCHOBHHHHMHHHPTHEPOBBCOpr,qHI/I‘-IECTBEHPI/IBpra60TK€06H.[€FOP€I_HEH
I/IHBCOBMECTHOﬁAEHTEHBHOCTH;

. OCYIIIECTB/IATh B3aUMHbIN KOHTPOJIb ¥ OKa3biBaTh B COTPYAHMYECTBE HEOOXOIUMYHO
B3aMIMOTIOMOIIIb;
. TUIaHUPOBATh 00IIue crocobbl paboThl; OCYLIECTBATh KOHTPOJb, KOPPEKIIHIO,

OLIeHKYZIeCTBUITIApTHEPA, YMETbYOeK1aTh;

. MCII0/Tb30BaThafleKBaTHBIES3bIKOBBIECPe/ICTBAA/ISIOTOOpa’KeHHSICBOMX UYBCTB,MbIC/Te
W, MOTMBOB ¥ TOTpeOHOCTeH; oroOpakaTb B peud (omucaHue, OOBSICHEHHE)
cojiep)KaHreCcoBepIIIaeMbIX/1elCTBUMKAKB()OpMerpoMKONCOLMaTM3upPOBaHHOMPeUH, TaKuB
(hopmeBHYyTpeHHelpeuy;

. pa3BMBaTb KOMMYHHKATHUBHYIO KOMITET€HTHOCTh, WCIIO/B3Yysl CPeJCTBA YCTHOW M
MMCbMeHHOMKOMMYHUKaLMUITpUpaboTecTeKCcTaMUyueOHUKaWJ0TIOTHUTeIbHOMIUTepa-
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TYpOH, CIPAaBOUHBIMU Tab/MI[aMH, TIPOSIBNIATH TOTOBHOCTb K YBAKEHMIO WHOM TOYKHM 3pe-
HUSATIPHOOCY K 1€ HUUPe3YTbTaTOBBAINIOTHEHHOUPAOOTHI.

ITpedmemHblepe3yibmambi

ObyuarowjuticaHayuumcs:

. TIPUMeHSIThbOCHOBHBIEMETO/IBITIO3HAHNS: HA0 /M0 /IeHre, i3MepeHle, 3KCIIePUMEHT;

. XapaKTepU30BaTbTePMUHBIUTIOHSATHS, 00 bICHATEB3aMMOCBSI3bMEXK TYHIMUY,

. 000CHOBBIBAThCUCTEMYB3IJISIIOBHKUBYFOIIPUPO/Y, TPUMEHSI0H0I0Or MUe CKUETe0P
Y,y 9eHHs1,3aK0HBI,3aKOHOMEPHOCTH, TOHUMAThI PAaHUL[BIMXTIPUMEHUMOCTH;

. K/IaCCU(ULIPOBATEOCHOBHBIEOMOIOTTUECKMEMAKPOMOJIEKYIbI;

. OTUCHIBAaTh(YHKIMHOETKOB, HYK/IIeMHOBBIXKUCIOT, yT/IeBOIOBU/TUTTH/IOB;

. yCTaHAB/IMBATHCBI3bCTPOEHUSAN(DYHKI[HIOCHOBHBIXOMO/I0THUeCKMXMaKPOMOJIEKYI,
UXPOJIBBIIPOLIeCCaXK/IeTOUHOroMeTab0/1M3Ma;

. 00BSICHATh3HAUEHHEMUKPO-,MaKPO-NY/IbTPAMUAKPO3/IEMEHTOBBKIIETKE,;

. TIOHUMAThCYI[HOCTHOUOCHHTe3a06e/IKOB,MeXaHH3MaIeCTBUsIGepMeHTOB, OMockHTe 3a /]|

HKuPHK,pacnagabenkoB,brnocuHTe3ano0MeHayT/1eBo/10B,0M0CHHTe3a00-MeHa  JTATH/IOB,
6KOIOrMUeCKOro OKUC/IeHHs ¥ ciHTe3a AT®, MexaHW3Ma JIeHCTBHS CTEPOUJHBIXTOPMOHOB,

e peliaTh 3ajlayd Ha orpefesieHue mocienoBarenbHocT HykneotuzoB IHK u uPHK
(MP-HK),antrikomoHoBTPHK, I0C/1E 10BaT@ TEHOCTHAMUHOKUC/IOTBMOJIeKY /iebestka, mpu-
MeHs13HaHUsA0peaKIUIXMaTpUYHOrOCHHTe3a,TeHeTUYeCKOMKO /e, [IPUHLUTIeKOM-
[JIeMeHTapHOCTY;

*  [IelaTbBbIBO/IbI0OM3MeEHeHUSIX,KOTOPBIeTIPOM30M Ay TBIPOLIeCCAaXMaTPUUHOTOCUHTe3aBCIT
yJyaerusMeHeHUANoc/1ej0BaTeIbHOCTUHYKTIeoTU 0B/ IHK;

*  000CHOBBIBaTHB3aMMOCBSI3bILIACTUUECKOTOMIHEPTeTHUeCKOr00OMeHOB; CPaBHHUBATh
TIPOL[eCCHITIACTHYECKOTOUIHEPT eTUUeCKOT000MeHOB, POUCXO/ISALUXBK/IETKaX KUBBIXO
praHv3MOB;

*  XapaKTepu30BaTbMeTO/bIONOXMMUUECKUXUCCIIeIOBAHN;

* TPOBOAUTb  y4eOHO-MCC/Ie[0BATeNbCKYI0 — /IeTe/IbHOCTb:  BBIABUTATh — THIOTE3b,
T/IaHUpoOBaTh paboTy, oTOMpath U TpeoOpa3oBbIBaTH HEOOXOAUMYHO HMH(OPMALHIO,
NIPOBO/IUTHIKCIIePUMEHTBL UHTEepPIIPeTUPOBaTbPe3y/IbTaThl, 1e/1aTbBbIBOBIHAOCHOBEIIO
YUeHHbIXPe3yJIbTaTOB;

Obyuarowjulicsinoay4umeo3MOH*CHOCMbHAYYUMbCS:

*  BBbIIBUraTb U MPOBEPSTH IKCIIEPUMEHTATbHO TMIOTe3bl 0 XUMUUECKHUX CBOMCTBAX
Bell[eCTBHAOCHOBENXCOCTaBaMCTPOEHUS,MXCI1I0COOHOCTUBCTYIAaThBXUMUYeCKepe-
aKII11,0XapaKTepeunpoAyKTaxpa3IMUHbIXXUMUUECKUX P eaKLi;

*  XapaKTepH30BaTbBeIleCTBANOCOCTaBY,CTPOEHNIOMCBOMCTBAM,yCTaHABIUBATLIIPH-

UYWMHHO-C/1eICTBeHHbIECBA3ZUMEX Y JdHHBIMUXdPAKTE PUCTUKAMHMBEILIECTBA,
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*  BBIIBUTATh U TIPOBEPSTh SKCTEPUMEHTaNbHO TUIOTe3bl O pe3y/bTaTaX BO3/eMCTBUS
pa3-MYHbIX(paKTOPOBHAaU3MeHeHHeCKOPOCTUXMMUYeCKOMPeaKIuy;

*  WCIO/Ib30BaThIIPUOOPETEHHBIEK/TIOUeBLIEKOMITETeHIUMITPHUBBITIOTHEHUMITPOEKTOBH
y4ueOHO-HCCIe/[0BaTe/TbCKUX3aiaurioN3y UeHUIOCBOMCTB, CII0COO0BITOTy UeHUsSIMpac-
N03HaBaHUSIBEIIeCTB;

*  00BEKTHBHOOIIEHMBATHUH(POPMAIMIOOBEIIeCTBAXMXUMIIECKMKITPOL[eCCaX;

e 0CO3HaBaThb 3HaueHWe TeOPeTUUECKUX 3HaHUM M0 XUMUM [JI1 TpaKTUueCKou

JedTe/IbHOCTHYEe/IOBEKAd,

° CO30dBaTb MOJE/N U CXEMbI OJIA pEIIeHUs y‘—IE6HbIX W T103HdBATE&/IBHBIX 3d/d4;
ITOHN-MATb HEO6XOAI/IMOCTI) CO6J'[I-O,ELEHI/IH HpEAHHC&HHﬁ, rpeajiaraeMbIX B
HWHCTPYKIHAX MMOUCITO0/Ib30BAHUKOJIEKADCTBUAP.

YCJ/10BUA
2.1 Yci1oBuA peanm3anyy NporpamMmal

1. MarepuanbHO-TeXHUUYECKOe obecrieueHue:

st TIpoBeJeHHMsI 3aHATHH Heo0X0JUM Yy4YeOHbI KaOMHeT, OCHAIeHHBIN
CHCTeMaMHU BOAOCHA0KeHHUs1, BeHTU/ISILIUH.

MeGesb kKabuHeTa:

Crton negarora — 11r.

Cron leMOHCTPALMOHHbIN — 111T.

Crostel ayist oOyuarormumxcsi — 101mT.

Crynbs anst obyyaroruxcst — 2011T.

[ITkacsr n1abopaTopHbie — 3MIT.

BbITspKHOM 1iKag — 11mT.

Celid a1 XpaHeHUs] peaKTUBOB — 11IIT.

Ob6opyzaoBaHue:

Kowmrsrorep — 1 mit.

IIpoekTop — 1 miT..

JIaGopaTopHas mocyJa 1 000pyjoBaHue:

Habop mocyapl [jIsi  XMMHYECKOTO aHalvM3a W XpaHeHHs  BellecTB

«MHOro(yHKIMOHA/IbHBIN» — 1 KOMILIEKT;
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KO/10bI IfuuHApHYeckre 500 M — 5 1mT.;
naboparopHasi BofisiHast 6aHst — 1 1IT.;
JIO’KKa /151 COKUTaHUs BellleCcTB — 2 1IT.;
nipobupku — 30 1iT.;
npo6ku K pobupkam — 30 1iT.;
CTeKJISHHbIe Na/0uku — 10 mit.;
CTYIIKU C ITeCTUKOM — 5 IIT.;
dapdopoBble yallky — 5 IIT.;
CITUPTOBKU — 3 1IT.;
CTeK/ISIHHbIe BODOHKU — 2 IIT.;
TULJIM — 5 1IT.;
XUMUUecKue cTakaHbl — 10 1T, ;
JlepKartesiy it pobupok — 6 111T.;
nunetku — 10 miT.;
LWIMH/ID MEPHBIA — 2 IIT.;
IITAaTUB 1ab0paTOPHBIN 7151 IPOOUPOK — 5 IIIT.;
IUITLIBI JTaOopaTOpHbBIe TUTebHbIe — 2 IIIT.;
3/IeKTPOHHBIe JTabopaTopHbie Bechl — 1 IIIT.
IIpu6opsi
[Tudporas (kommbroTepHast) naboparopus (LIJT)
JlaTuuk TemriepaTyphbl IJIaTUHOBbBIN
[aTuuk TemriepaTypbl TePMOIapHbIM
Hatuvk pH npegHa3HaueH 151 UsMepeHusi BOAOPOAHOro rokasatesis (pH).
JaTuvK ONTUUeCKOW IJIOTHOCTU (KOJIOpUMETP) — TipeAHa3HaueH /il W3MepeHus
ONTUYECKOU TJIOTHOCTH OKPAIlIeHHBbIX PACTBOPOB
[laTuuK 3/1eKTPONPOBOJHOCTU
[aTuuK X/10pU/I-HOHOB
[aTumk HUTpaT-UOHOB

Anmnapar A5 ipoBe/ieHust Xumudeckux peakiui (AITXP)
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[Tpubop [/ [AEeMOHCTpALMK 3aBUCHUMOCTH CKODOCTH XWUMHUECKUX pPeaki[uil OT
pa3/IMYHbIX (aKTOPOB

[TuneTtka-mo3aTop

BaHs1 KoMOMHUpOBaHHAsI

[Tpubop A5t TTO/TyueHusi Ta30B

YuebHO-MeTOAMUECKOe U HH()OPMAI[UOHHOE o0ecreyeHUe:
2.2 OueHouHbIe MaTepuasibl U (GOpMbI aTTeCcTaLH
[nsi oTcneXWBaHUSIPe3y/NIbTaTUBHOCTH  Ha MPOTSDKEHUH  BCETO
npotiecca 00yueHust OCYILIeCTBIISIOTCS:

BxoouasiouazHocmuka(CeHTs0phb )—
TI03BOJISIETBLISIBUTHYPOBEHBIIOAT OTOB/IEHHOCTUMBO3MOKHOCTH ~ JleTeld  [ijii  3aHSTUS
JAHHBIM BUJIOM JleiTelTbHOCTU. [IpOBOAUTCS Ha MepBbIX 3aHATUSXJaHHONUTIPOTPAMMBI.

TexywuiikoHmpo/b(BTeueHHeBCeroyuebHoOroroza)—
TIPOBO/IUTCSITIOC/IETIPOX 0K AeHUSKAKIOHTEMBI, UTOOBIBLIIBUTHITPOOE/ILIBY CBOEHUHMATEeP
Malanpa3BUTHHO0YYAIOIINXCSI,3aKaHIMBaeTCIKOPPeKLeilycBoeHHoroMarepuana. @opm
BITIPOBE/I€HUSI: OTIPOC, BHITIOTHEHUETTPAKTHUe CKUXpabor, nmabopaTopHbIX OTIBITOB,

3al[UTanCC/IeloBaTeIbCKUXpaboT.

Hmoe2oeblliKoHmpoab—
TTPOBOIUTCSABKOHIIe00yueHUsI(Maii )UTI03BOJISI€ TOLIEHU Ty POBEHBPE3Y/IbTaTUBHOCTHOCBOE
HUSTIPOrpaMMbI3aBechIiepuozo0yueHus. @opManpoBeieHyst: 3alTauCCIeJ0BaTeTbCKAX

pabot. Pe3ynbTaThipKCUPYIOTCABOLIEHOYHOMJTUCTE UTTPOTOKOJIE.

HToroBas arrecTanus 00yJarwuxca3a nepuoj ooyueHus

dopmanpoBeeHH: 3al[MTauCC/IeJ0BaTeTbCKUXPa0oT.

PeOsTaBbITIO/HAIOTUCC/IeIOBATeTECKYIOpaO0TyHaBLIOPAHHYIOTEMY.

KpuTepunoneHKNHUCC/1e/[0BaTe/IbCKoNpadoThI:

Kpurepuu Onenka

:la%
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TurpaboTEI 1 bann—pedepaTuBHAas
2 bamma—
pab0TaHOCUTHCC/IeIOBATETLCKUMXapaKTeP

OpUrMHAaIBHOCTBIIOAXO0AA | |1 Gajul—
TPaJUI[MOHHBIMIIOAX0( CTaHAAPTHO,I1ab/I0HHO)

2 6ana—paboTacTpPOUTCSIBOKPYTHOBBIXU/IEM.

3 banta—
CO/IeP>KMTHOBBIMTIOAXOAKHCC/IeAyeMONTIpobieMaTH
Ke.

IIpakTHYeCKas3HaUUMOCTb | 16a/1—paboTauHTepecHaI03HaKOM/ICHHS. 2
Oasa — paboTa packpbiBaeT CBSI3b
XUMHUeCKUX3HaHUHCOBITOBBIMITPUMEHEeHEMBeII]

ecTB,

OPHEHTHPYETHAa3/0pOBbecOeperarleernoBe/ieHue.
YeTKOCTh 16ann—paboTaHeco1ep>KUTUETKO
TI0CTAHOBKMIPOG/IeMBbI, Lie/n chopmyMpoBaHHBIETIPOOIEMY, LTe/THH3aaui.26
paboThin3azau anya—paboTacoepKUTUETKO

copmynrpoBaHHbIeNpoOIeMy,Liefn3agaun.36
anna—paboTacoep>KUTUETKO
chopmynrpoBaHHBIENPOOIEMY,LIe/TUH3ajauu,Co
OCTBeHHBIE BBIBOJIBI,
COOTBETCTBYIOILMETIOCTAaB/I€HHOU Lie/TH.

JIornyHoOCTH 1 6asiIi—
BpPabOTEMO’KHO3aMeTUTHEHEKOTOPYHJIOTHYHOCTh

B U3/I0)KeHUH MH(OPMAI[UH, HOLIEJIOCTHOCTH

HeT.

2 bamna—
BpaboTemb0oynyIieHbIHEKOTOPbleBaXKHbIeapTy
MEHTBI,JITH00eCTh «/TUIITHSSA»
HUH(OPMaLIs, TIeperpy KaroliasTeKCTHEHY )KHBIMMUIT
0/J]pOOHOCTSIMU,HOBL[€/IOM/IOTUKAECTh.

3 6asia — 11e/1b peasi30BaHa
TI0C/Ie/JOBATeIbHO,C/1e/IaHbIHe00XOAUMBIEBBIBO]
bI,HET«JIULIHEeN»

WH(pOPMaLIMH, [Ieperpy’KaroIeHTeKCTHEHYKHBIMHIT

0/IpoOHOCTSIMU

KauecTBoohopM/1eHUsIpadoT| | Gami—

bl paboTao(opM/IeHaaKKypaTHO,HOOMMCAHUEeHeJ0CTaTou
HOrpaMOTHOe.

2 basna — pabora odopmiieHa akKypaTHO,
OTMCaHUEUETKOe,T0C/IeZI0BaTeIbHOe,IPaMOTHOE,HOU
MEIOTCSIHEKOTOPbIe HeJ[oueThl, TUO0 OZHO U3
TpeboBaHU KOGOPMIEHHUIOHEBBITTOMHIETCS.

3 6ania — pabora odopmiieHa akKypaTHO,
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MMeeTUeTKYIOCTPYKTYPY,00yC/I0B/IeHHYOIOTUKOWTE
MBI, ITPaBU/IbHO 0()OPMJIEHHBIN CITUCOK
JIUTepaTypbl,KOPPEKTHOC/Ie/IaHHbIeCChLTKUHCOIePK

aHue
Vcrionb3oBanue 0 6aI0B—
AEMOHCTPALIMOHHOI'O [eMOHCTpaLIMOHHbIIMaTe pUaTHeNCII0/
b30BaH/I0K/1aJUNKOM.
Martepuana(TCO) 1 bayi—

J€MOHCTPALIMOHHBIMMAaTePUAJTHUCTIONH30BaHI0
KJ/IaTYUKOM, HO ohopmieH
HeJ0CTaTOYHOKAueCTBEHHO.

2 Basisia — AeMOHCTPALOHHBIN
MaTepUaInCoIb30BaH/10K/IaJuMKO
M,0HO(OpMIeHKaueCTBEHHOUTPaMOo

THO.
BnagenuecnernyaabHOM 1 6as—aBTOPBIaieeT0a30BONTEPMUHOIOTEH.
TePMUHOIOTUEeN 2 banna—
HCTI0/Th30BaHaCTIe[Ma/IbHAs TEPMUHOIOT HsI

YETKOCTD 16ann—
BBIBO/IOB,0000111a BBIBO/ILIMIMEIOTCS, HOOHHHEe/J0Ka3aHbl.20as1
FOIIUX TOKIa/T Jla—BbIBO/ILIHEIOCTATOUHOUETKHE.,

36amnia—

BBIBO/IbITIO/THOMYETKOPACKPBITHIBAOK/IA

ae
KynbTypa 16am1—

BBICTYII/IEHUSI(YUHTBIBAIOT | COOJIFOIeHHeperiaMeHTaBbICTYIUIeH!s; 106
CsIBCeTIOKa3aTesin,0aibiCy | a/ui—-peub rpaMOTHast, YeTKasl.
MMUPYIOTCS) 16ann—

MaTepUaIn3/I0XKeHI0TUIHO,TOCT
e/10BaTeJIbHO

OTBeTbIHABOIIPOCHI 1 6asiI—

OTBEUYAeTHABOIIPOCHLICHEKOTOPLIMHU3ATP
yIHEHUSIMU.

2 bamna—
YETKOUTPAaMOTHOOTBEYAeTHAIIOCTA
BJIEHHBIEBOMIPOCKI.

banibl,o/TyyeHHbIEMOKa K IOMYKPHUTEPHI0, CYMMUPYIOTCS.
MakcuMa/IbHOEK0/IH4eCcTB00a/1/10B—28.

KpuTepunypoBHA00y4eHHOCTHIIOCYyMMe0a/1/I0B:

0T226a1/10B100/1ee—BLICOKUI
ypoBeHb;0T14/10216anma—
CpeJJHUYyDOBEHb;
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n0136a110B—HU3KUIYDOBEHb.
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HroroBas ATTECTAIIUS oOyuaromyxcsizarneprog, obyueHust

O0seduHeHue—«broxuMus ¥ MeulHa»

VccnemoBaTenbckasipaboTa(max—286.)
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IIpuMepHas TeMaTHKa UCC/Ief0BaTe/IbCKUX paboT
1. KauecTBeHHbIepeaKI[MMHAAMUHOKHCTIOTHIMOETKH.

2. TlpuroToBneHre pactBopa Oenka (sUuHOTO anbOymuHa). PasjeneHve GekoB
Ky-pHUHOTO siiilja 10 X pacTBOPUMOCTH. [leHaTtypaius 6enkoB (oOpaTrMast
U He-obpaTumasi).

3. CpaBHUTeNbHbINAHATU3NPOJYKTOBKACIOTHOT OM(hepPMeHTaTUBHOT OTM/IPOJTH
3aIU-UMoIMCaxapyu/10B(HanprUMepecaxapo3bIMKpaxmara).

4. Crellu(pUUHOCTAeNUCTBUSIePMEHTOB(aM11a3a).

5. BnusHueHaakKTUBHOCTh(epMeHTOBTeMITepaTypbl,pH,aKTMBaTOPOBUMHIOU
-TODOB.

6. BbieneHrepruO0OHYKI0MPOTENHOBU3APOXOKEN.

~

. KauectBeHHOeoMpe/eleHNeNPOAYKTOBTPO/M3apUOOHYK/Ie0NPOTENHOB.

8. BrieneHuerivkoreHansneueH>XUBOTHBIX. COMOCTaB/IeHUeCTPYKTYPBITJIMK
O-TeHauKpaxMaria.

9. Pa3pieneHneyr1eB0J0BMETOJOMTOHKOCIOMHOWXPOMATOrpauu.

10. I'upoau3KUpOBIO1eMCTBUEM/TUIIA3bI.

11. BiusiHue)Xe TUMHAaKTUBHOCTh/TUTA3bI.

12. KauecTBeHHbIepeaKIIMMHArOPMOHBI.

2.3 METO,HI/I‘-IECKI/II‘/'IMATEPI/IAJI

[MTpy peanu3alu TPOrpPaMMbI  HCIIOJB3YIOTCS — C/IEAYIOL[HE  MEeTO/bI
o0yueHwus: 00BSICHUTE/TbHO-
WJLTIOCTPATUBHBIN, PeNIPOAYKTUBHbBINA,METOJbINPO0O/IeMHOT000yUeH s, YaCTUUHO-
TIOUCKOBBIE.

CrnoBecHbli MeToZ, o0yueHusi (Oecema) mo3BOJisleT TepefaTh OOMbBIION
00beM MHGbOpPMAI[Md BMUHUMA/IBHBINA POMEXKYTOK BpeMeHU. HarmsiiHeIi MeTo/
o0yueHust (meMoHCTparus cxeM,
PUCYHKOB,BHIeOMaTepUasIOB )ITpeAHa3HAUEH IJISTHAT /IS THO-
YyBCTBEHHOT003HAKOM/IEHHSI00yYaro[UX CSICSIBIEHASIMU, ITPOL[eCCaMH,00beKTaM
u.ITpakTHueckuiiMeToZi00yueHUsI(paKTUUeCKoe3alaHue,/1ab0paTOPHBIAOMIBIT)HC
T0JIb3yeTCSCLIe/IbI0(OPMUPOBAaHUSTHAaBLIKOBUYMEHHUH, YT Ty 0/ieHHsI3HaHU M
00yuaroIuXCsl.

Cl1e/1b10C03/1aHUSTY CJIOBUII/ITaKTUBHONCOBMECTHOMIeITe/IbHOCTHOOyUaro
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IUXCS,00yUaroMX CsiurejaroraBpa3HbixyyeOHbIX CUTY aLIUSXUCII0/b3Y O TCATIPU
eMbITeXHOJIOTMUCOTPYAHUUYeCTBa. [ IprMeHeHnenrpoBbIXTeXHO/IOTUMTTO3BOJISIOTI
POBOJUTBH3aHATUSBHETPAAULIMOHHOM  (opme  (urpa  «bps3vH-puHr», 4TO
criocobcTByeT PacKpBITHIO VIHTeJI/IeKTYyaTbHbIX
WUTBOPUECKUXCITOCOOHOCTeH0OyUarouxcs.
[prpeanu3alUIiporpaMmmbIByueOHOMIIpOLIeCCe

VCTOJIb3YHOTCIMETOJUYeCKHe

nocobus, TuAaKkTUUeCcKrieMaTepualisl,(poToUBUIeOMaTepHrasbl,eCTeCTBeHHOHAY YH

bIe)XYPHA/IBIMKHUI'Y,MadT€PHa/IbIHA3/IEKTPOHHBIXHOCUTEJIAX.

2.4 KanenjapHbiii yue0HbIH rpaduk

OTarbl 00pa3oBaTeIbHOIO MpoIjecca 1ron 2 Tof,
[Tpo0/pKUTEeNBEHOCTD YUebHOro roja, 34 34
HeJiess
KonnuecTBo yueOHbIX [He 34
[IpogomkuTtensHoCcTs | 1 momyropue 07.09.2021- 1.09.2022-
yueOHBIX TTepHO/IOB 28.12.2021 28.12.2021
2 moJiyrojiie 12.01.2022- 12.01.2023
25.05.2022 75 05.2023
Bo3spacr pgetei, jiet 10 knacc 11 knacc
[1poI0/KUTe/TbHOCTD 3aHATUS, YacC 1 1
Pexxum 3aHATUA 1 pas/uef. 1pa3/uep
I'opoBasi yueOHasi Harpy3Ka, uac 34 34
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	Уровень освоения:профильный
	1.2 Цель и задачи программы
	Задачи программы:
	Воспитательные:
	 способствовать воспитанию отношения к химии как к одному из фундаментальных компонентов естествознания и элементу общечеловеческой культуры;
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	 способствовать воспитанию чувства коллективизма, товарищества и взаимопомощи;
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	 способствовать воспитанию мотивации к здоровому образу жизни.
	Развивающие:
	Обучающие:
	 сформировать у обучающихся представление о предмете изучения химии;
	 ознакомить обучающихся с основными химическими понятиями;
	 сформировать умения и навыки работы с веществами и лабораторным оборудованием;
	 изучить состав, свойства и практическое применение основных химических веществ, используемых человеком в быту, медицине, косметологии, парикмахерском деле, искусстве, строительстве, сельском хозяйстве;
	 научить применять свои знания о веществах на практике и использовать приобретенные знания и умения в повседневной жизни;
	 научить работать с дополнительной литературой, извлекая из нее интересные и необходимые факты, оформлять и защищать исследовательскую работу
	Массовая доля элемента в формуле. Расчеты по химическим формулам. Вывод формулы химического соединения по известным массовым долям элементов.
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