MYHUIUITAJIBHOE BIO/JKETHOE OBIIEOBPA3ZOBATEJIBHOE
YUYPEXIEHUE HOBO-JIAKEJIEMOHOBCKASA CPEJIHASA
OBIHIEOBPA3OBATEJIBHAS LHIKOJIA

HEKJIMHOBCKOI'O PAMOHA POCTOBCKOM OBJIACTH
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ECTECTBEHHO - HAYYHOU
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Hupexrop MBOY Hogo-JlakenemonoBckas COILI
B.C. MakcumeHko
[Tpuxa3z Ne oT 20 r

NOKYMEHT MOAMNUCAH
BIIEKTPOHHOW NOANUCHLIO
Ceprudpmrar E1FC1CBS59
By P CTAHMCNABOBIY
e

PABOYAS ITPOI'PAMMA

AOIMOJITHUTEJIBbHOI'O 06p33OBaHHH «XHMHSA U YeJI0BEK»

Hampasnenue : ectecTBOHayqHOE
KomunuecTBo yacos — 34

Cpok peanuzanuu 1 roxg

Bo3zpacT oOyuaromuxcs: 8-9kmaccl
VYuutens — Kynemosa Anna HukomnaeBHa



IHosicHuTEALHAA 3aNMUCKA

JlononHutenbHas o01eo0pa3zoBaTeabHasi o0lIepa3BUBaoIIas mporpamMma (mgainee
JOOII) «XuMHsl ¥ 4ETOBEK» UMEET €CTECTBEHHOHAYUYHYIO HAPABIEHHOCTb.
JOOII «Xumus 1 4yenoBek» pazpaboTaHa Ha OCHOBE CIETYIOIIUX

HOPMAaTHUBHO-IIPABOBBIX JOKYMEHTOB:
3akona 273-®d3 «O06 obpazoBanun B Poccuiickoit @enepannn» ot 29.12.2012;
denepanbHbIN TOCYJApCTBEHHOTO 00pa30BaTEIHLHOTO CTAaHAAPT OCHOBHOTO O0IIEro 00pa3oBaHMs
(yrBepxkzieH MO u H P® npukazom Ne 1897 ot 17 nexabps 2010 rosa) B pegakiuu nprkasa
Muno6puayku PO ot 29.12.2014 rona.
®denepalibHbIX TpeOOBaHUI K 00pa30BaTEIbHBIM YUPEKICHHUSIM B YaCTH MUHUMAJILHOM
OCHAILEHHOCTH y4eOHOTO Ipolecca U 000py10BaHus y4E€OHbBIX TOMEIICHUH YTBEP KIEHHBIX
npuka3oM MunuctepcTBa oOpazoBanusi 1 Hayku P® ot 29.12.2014 ronma Nel644.
VYyeonoro muiana MBOY Hogo-JlakenemMoHOBCKasi cpeHel 00pa3oBaTebHON ITKOJIBI Ha 2022-
2023 yueOHBIHTO.
VYcraBa MBOY Hoso-JlakememonoBckass COIILI
[TopsimkoM opraHuW3alMy ¥ OCYIIECTBICHHS 00pa30BaTEILHON JEATEIHOCTH IO JOTIOJTHUTEIHHBIM
obmeoOpazoBaTenbHpIM porpamMmam oT 29 asrycta 2013r. Ne 1008, - Ilucekmom MuHOOpHayKH
Poccuiickoit @eneparuu ot 11.12.2006 1. Ne 06-1844 «O nmpuMepHBIX TpeOOBaHUAX K MPOrpaMMaM
JOTIOJTHUTEIFHOTO 00pa3oBaHus» - B COOTBETCTBHHM C MpHKa3oM MHHHCTEPCTBA MPOCBEUICHHS
poccuiickorr Peaepannu Ne 196 ot 09.11.2018 roma "O6 yrBepknenun [lopsinka opraHuzanuu u
OCYILIECTBJICHHUsSI 0Opa30BATENIbHON JEATENbHOCTH IO JIONOJHUTENIBHBIM 00111e00pa30BaTeNIbHbIM
nporpammam" (myHKT Nell «Opranu3aiuu, OCylecTBISIONe 00pa30BaTeIbHYIO ACSITEIBHOCTDY.

[Iporpammbl BHEYpOouHO# AesTenbHOCTH. [l03HaBaTeNbHAS ACATENHHOCTD. [IpoOIEeMHO — IICHHOCTHOE
oOmenue: mocoOue s yduTenei oOmeoOpasoBaTenbHbIX yupexaenuit/ JI.B. I'puropses, I1.B.
CrenanoB.— M.: IIpocBemenue, 2015r.

[IpuMepHBIX TpOrpaMM BHEYPOUYHOW jesTenbHOCTH. HauvanpHoe U cpemHee oOpa3zoBaHwme/
(B.A.T'opckuii, A.A. Tumodees, JI.B. Cmupro u ap.); moa. pea. B.A. I'opckoro.— 2-uzn.— M.:
[Ipoceemenue, 2015

JlononuurtenbHas oO0meoOpazoBaTenbHas o00IIepa3BUBaomias MporpaMma «XUMHS B KU3HU
YeloBEeKa» OPHEHTHPOBAHA Ha pPAa3BUTHE [IO3HABATEIbHOW AaKTHUBHOCTHU, CaMOCTOATEIHHOCTH,
M0003HATENILHOCTH, Ha JOIMOJIHEHHWE U YrayOJeHHe NIKOJBHOM MporpaMMbl MO XHMHH,
(hopMHUPOBAHHIO MHTEPECA K HAYUHO-UCCIEA0BATEIbCKON NETEbHOCTH.
HoBu3HAa 10NOJHHMTEILHOH 00mI€00pa3oBaTeIbHOW TMNPOrpaMMbl  «XHUMHUS U YEJIOBEK»
3aKJIIOYAETCs B TOM, YTO KpOME OIpe/elEHHbIX 3HAHUN U YMEHUH ydaluecs MpoBOIAT OOJBIIYIO
Y HalpaBJICHHYIO pa0OTy MO HAKOIUICHHIO M PACHIMPEHUIO0 3HAHWM O MPUMEHEHUU XUMUYECKUX
BEIIECTB B TOBCEIHEBHOUN >XM3HH. B mporpamMme Kpome TpaJWLIMOHHBIX METOAOB U (opM
OpraHM3alliil  3aHATUH, HCMIONB3YIOTCA  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIE  TEXHOJIOTHH.
[Mpumenenne UKT mo3BosisieT 3HAUMTENBHO PACHIMPUTH BO3MOXKHOCTH TMPEAbABICHUS ydeOHOM
nH(pOpPMAIIUY, TTO3BOJISET YCUIUTh MOTHUBAINIO O0yUYaIOLTUXCS.
AKTYyaJIbHOCTb NPOrpamMMbl. XUMUS - 3TO HayKa O BEIIECTBaX, UX CBOMCTBAX U MPEBPAILECHUSIX.
Ponp xuMum B KM3HM 4Ye€IOBEKa OrpOMHA. XMMHYECKas MPOMBIIIJIEHHOCTh B HACTOSIIEE BpeMs
pa3BHBaeTCs ropaszio ObIcTpee, ueM JTr0ast Ipyrasi, U B HAaUOOJBIIEH CTeNeHU ONpeaeseT HayqHO -
TexHu4Yeckuil mporpecc. COBpeMEHHOMY YeNOBEKY MPOCTO HEOOXOAMMO 3HATh M MPABHIBHO
HCIOJIb30BaTh JOCTHKCHHSI COBPEMEHHOM XUMUU U TEX BEIIECTB, KOTOPHIE UCMOIB3YIOTCS B OBITY.
3HaHuA, TOJy4aeMble B [IKOJIE TI0 XUMHUU, BOZMOKHO U HEOOXOAMMO TPaMOTHO MPUMEHATH U B
MOBCETHEBHOM ku3HU. [I03HAaBasi OCHOBOIIOJIATAIOIINE 3aKOHBI XUMUHU, O0yJarofecss 3HaKOMSITCS
C COCTaBOM U CBOMCTBAMM pAa3IMYHBIX XUMHUYECKHX BEIIECTB, KaK €CTECTBEHHBIM 00pazom
MNPUCYTCTBYIOIIHUEC B YCJIOBCUYCCKOM OpPTraHHU3MC, TaK U MPH HC3aBUCUMOM BHCIIHCM BOSIICI\/'ICTBI/II/I.



IIkoNbHUKM Y3HAIOT, KaK HMMEHHO 3TH BEIIECTBA BIUSAIOT Ha IPOLIECCHI KU3ZHEIAECSATEIBHOCTH
OpraHM3Ma M Ha caMy JKM3Hb YEJIOBEKa - 4TO IOJIE3HO U B KAaKUX KOJIMYECTBAX, a YTO MOXKET
OKa3bIBaTh OTPULIATEIBHOE BIIUSHUE.

JlononHuTeNbHAs oOpa3oBaTeibHas OOIIEepa3BHBAONIAsl HporpaMma «XUMHS U YeJOBEK»
3HAKOMHUT OOYYaIOMIMXCS C KOMIUICKCHBIMH TpOOJieMaMu M 3aJadyaMu, TPEOYIOIIMMH CHHTE3a
3HaHUH 10 psAy npeaMeToB (pusnka, OMOIOTHS, SKOIOTHUS, reorpadusi, UCTOPHS).

DKOJIOTHYECKUI aCIeKT: aHaJINu3 M3MEHEHMH B OKPYXAIOLleW cpelie W OpraHu3alus CBOETO
BIIMSTHHS Ha CUTYAIHIO, (GOpMUpOBaHHE OEPEKHOTO OTHOIICHHS K IPUPO/IE.

@u3nuecKuil acleKT: u3ydeHne (U3NIECKUX CBOWCTB BEUIECTB, (PU3MUYECKHE METO/bI aHAIIN3a
BelecTBa. Mlcropudyeckuil acrekT: HCTOPUYECKUE CBEICHUS O BIUSHUM XUMUU HA )KU3Hb YEJIOBEKA.

buonoruueckuii acekT: u3ydeHue XUMUYECKOT0 COCTaBa 0ObEKTOB )KMBOW IPUPOJIBI.

WNudopmaruka — mouck mHpopmanuu B MHTEpHETE, co3manue u o(pOpMIICHHE MpPE3EeHTALNH,
paboTa B TEKCTOBBIX U TAOJUYHBIX PEJaKTOpax.

Copnepxanune IIporpamMmmbpl 3HAKOMUT OOy4arOUIUXCS C  XapaKTEpPUCTUKOW  BEIIECTB,
OKPY)KaIOILIMX HAac B OBITY: BOJa, MOBApEHHAs COJIb, C BELIECTBAMH, U3 KOTOPBIX CIIEIaHbI MOCY/a,
CIMYKH, KapaHAaliu, Oymara, CTPOMTENbHbIE MaTepuallbl, aBTOMOOWJIbHASI TEXHMKA, JIEKApCTBA.
Taxkue Ttembl kak: «Boma», «IloBapennas compy, «Cnuuku», «bymara» namoT BO3MOXKHOCTH
aKTyaJIM3alli{ SKOJIOTMUECKUX 3HAaHUM 00y4aromuxcsl.

[IpakTnyeckue 3aHATHS CIOCOOCTBYIOT (POPMHUPOBAHHUIO CIIEHUATbHBIX YMEHUH U HaBBIKOB
paboThI ¢ BeniecTBaMu U 000pyI0BaHUEM.

[IpoexTHbIE PabOTHI, TEMAaTHKA KOTOPBIX MpuBoAUTCS B [Iporpamme, no3Bossar copMupoBath y
o0yyaronumxcs yMEeHUEe CaMOCTOSITENIbHO MPHOOpeTaTh U MPUMEHSTh 3HAHMS, a TAaKKE Pa3BUBAIOT
UX TBOPUYECKHE CIIOCOOHOCTH.

AxtyanbHOCTh [Iporpammsl 00yciioBiieHa TE€M, YTO B y4€OHOM IUIaHE MO MPEAMETY «XHUMHUSD»
OTBEZICHO Bcero 2 4vaca B Hemenmo B 8-11 kjmaccax 4YTo Jae€T BO3MOXKHOCTH C(OPMHPOBATH Yy
00yJaroImxcsi TOJLKO 0a30BbIE 3HAHUA 10 MpeameTy. B Toxke Bpems Bo3pacT 13-16 et sBiseTcs
BAXHBIM 1 NMPOPECCHOHAIBHOTO  caMooIlpenesnieHns oOyvarommxcs. Bo3moxkHO, 4TO
MPOCHYBIIMICS MHTEPEC K XUMHUH MOYXET BIUATH Ha BEIOOP Oymyrieit mpodeccuu.

[IporpamMma HampaBiieHa Ha JTMYHOCTHO-OPUEHTHpPOBaHHOE 00yueHue. Posb megarora cocTouT B
TOM, YTOOBI CO3/1aTh KaXI0MY 00yJaronieMycsi BCe YCIOBUS, AJIsl HauboJiee MOJHOTO PaCKPBITUS U
peanuzanuu ero crnocodHocreid. Co3naTh TaKUE CUTYAIMH C UCIIOJIb30BAHUEM Pa3IMYHBIX METOJIOB
oOyueHusi, MPU KOTOPBIX KaKIbli 0Oy4arouuiics mpuiiaraer cOOCTBEHHbIE TBOPUYECKHUE YCHIIUS U
MHTEJUIEKTYaJIbHbIE CIOCOOHOCTH MPHU PELICHUH MOCTaBICHHbBIX 3a/1a4.

[Iporpamma «XuMHUs B )KU3HU YEJIOBEKa» CO3/laHa C LeIbl0 (OPMHUPOBAHUS UHTEpECca K XUMUH,
pacmupeHus Kpyrozopa odydatomuxcsi. OHa OprHeHTHpOBaHa Ha oOydarontuxcst 13-15 nmer, To ecTh
TaKoOro BO3pacTa, Korja pedsraM CTAaHOBUTCS MHTEPECEH MUP, KOTOPBII UX OKPY)KaeT U TO, YTO OHU
HE MOTYT OOBSCHHUTH, a CHEIHAIbHBIX 3HaHHWH eme He xBaTtaeT. OOyuaromiuecs ¢ pPOXKACHUS
OKPYKEHBI Pa3IMYHBIMU BEIIECTBAMH U JIOJDKHBI YMETh 00pamaThcsi ¢ HUMH. OCHOBHBIM YCIIOBHEM
3a4UCIICHUs JAeTed Uit oOyueHUus SBISETCA MX 3aMHTEPECOBAHHOCTh U JOOPOBOJBHOE JKEJIaHHE
3aHUMAThCA €CTECTBEHHOHAYYHOU JI€ATEIbHOCTBIO.

Ileoazozuueckasn yenecooopasnocms RPOZPAMMbl

Ilenaroruueckast 1e1eco00Opa3HOCTh HPOTrpaMMbl 3aKJIIOYAaeTcss B TOM, 4TO B Ipoliecce
00y4yeHHUs CO3al0TCs YCIOBUS K (POPMUPOBAHUIO y 00YUAIOIIMXCS LIETOCTHON KapTHHBI MUDA,
BOCIIMTAHUIO JIIOJEH TBOPYECKMX W KOHCTPYKTMBHO MBICIISIIIUX, TOTOBBIX K PEIICHHIO
HECTaHIAPTHBIX JKU3HEHHBIX 3a7ady. Ha 3aHATHAX 10 mnporpamme (HOpPMUPYIOTCSYMEHUS
O6e3omacHoro oOpaimieHus C  BEIIeCTBAMH, HWCIHOJb3yeMbIMH B  IIOBCEIHEBHOW KM3HH,
3aKJIa/IbIBAIOTCS HOPMBI 3/I0pOBOT0O 00pa3a *KHU3HHU. 3HAKOMCTBO 00YYaIOIIMXCSI ¢ XUMUYECKUMHU
BEILECTBAMU, U3 KOTOPBIX COCTOUT OKPYKAIOLIUN MUP, O3BOJISIET PACKPBITh BaKHEHNIINE
B3aMMOCBSI3U YEJIOBEKa U PA3JIMYHBIX BEIIECTB B Cpeie ero oOouTaHus. ITO  MO3BOJISIET PEOCHKY
npuoOpecTy 3HaHUSA M YMEHUS, KOTOpbIe OH B JaJbHEHIIEM MOXET MCIOJIb30BaTh KaK B Mpoliecce
00Oy4eHHUs B pa3HbIX AUCHUIUIMHAX, TAaK U B TOBCEAHEBHOM KHU3HU Ul PEIICHUS KOHKPETHBIX 33/1a4.
[Iporpamma obecrieunBaeT pa3BUTHE YMEHUI B Hay4HO - MPAKTHUYECKOW U HCCIE0BATENbCKOM
nearenbHOCTH. Co3laeT yCIoBHS ISl IOJHOLEHHOTO pPa3BUTHS TBOPUECKHX CHOCOOHOCTEH
KaX/1I0T0 00ydaroIierocs, ykperieHue HHTepeca K 3aHATHSIM [0 XUMUU.



[Mporpamma «XuMHUST M 4YEJIOBEK» CBs3aHA C BO3PACTHBIMH OCOOCHHOCTSMH OOYYAIOIIMXCSI
JaHHOTO BO3pacTa: JIF003HATEILHOCTh, HAOIIOAATEIbHOCTD, HHTEPEC K XMMHYECKUM IIPOLECcCaM;
KeJlaHueM paboTaTh ¢ JIabOpaTOpHBIM OOOpYyIOBaHUEM; OBICTPOE OBIAJCHHE YMEHUSMU H
HaBbIKaAMHU.

Kypc HOCHT pa3BuBarolyto, IEATEIBHOCTHYIO U IIPAKTUYECKYIO HAIIPABICHHOCTD.

OTanYNTEeIHLHOH 0CO0EHHOCTBIO [IAaHHOW MPOTPaMMbl 3aKIIOYAETCs B TOM, UYTO Iporpamma
CYIIECTBEHHO JIOTIOJHSAET 00BEM IIKOJBHOW MpOrpaMMbl MO0 XUMHUHU. KpoMme TeopeTrnueckoro Kypca
MPEeAyCMaTPUBACTCSI 3HAUYUTEIBLHOE KOJMYECTBO MPAKTHYECKUX padOT, rjaBHAas IEJIb KOTOPBIX —
pa3BUTHE TMPAKTUUYECKHMX YMEHUW U HABBIKOB CaMOCTOSITEIBHOM, OSKCIEPUMEHTAIBHOU W
HCCTIEOBATEILCKON JIEATETHOCTH yuanuxcs. Pebsra Haydarcs CTaBUTh MPOCTEUINNE OMBITHI,
paboTaTh ¢ pEaKTHBaMH, IUTAHHPOBATH CaMOCTOSITEIBHYIO pa0dOTy HajJ BBIOPAHHOW TEMOW,
0hOpMIIATH MMPAKTHYECKUE PAOOTHI.

OOyuenre Mo JaHHOW MPOTpPaMME OCYIIECTBISETCS B OopMe MPAKTHUYECKUX PabOT, SKCKYypCUH, a
TaKKe TpeycCMaTpUBAETCS HWHIMBHAyaJbHas paboTa ¢ OJApEHHBIMH JEThbMHU U TMOATOTOBKA
00yJaroIIMXcsi K HAy4HbIM KOH(DEPEHIIUSIM U TIPEIMETHBIM OJIUMITHA]IAM.

Aodpecam npozpammol

[Iporpamma paccuMTaHa Ha JeTell CpelHEro LIKOJIBHOTO Bo3pacTa. JlaHHBIM BO3pacT sBisieTCA
MEepUOJ0OM OTPOUECTBA, BAKHEHIIHE Crieln(DUIecKre YepThl KOTOPOTO MPOSIBISIOTCS B CTPEMIICHUHN
K OOIIEHWIO CO CBEPCTHUKAMH, TOSBIICHUA B TIOBEACHUHM MPU3HAKOB, CBUJCTEIHCTBYIOIINX O
YKEJTaHUU YTBEPJUTH CBOKO CAMOCTOSATEILHOCTh, HE3aBUCHMOCTbD.

CrpemieHue MmoapoCTKOB OBJIAJIETh PA3IMUYHBIMU YMEHHUSIMHU CIIOCOOCTBYET Pa3BUTHUIO UYBCTBA
COOCTBEHHOM YMEIOCTH, KOMIETEHTHOCTH U TTOJTHOIICHHOCTH.

OTOT TMepuoJ XapaKTepU3yeTcs CTAaHOBJIIEHHEM H30UpaATEeNIbHOCTH, I€JIeHAIIPaBI€HHOCTH
BOCIIPUSTHS, YCTOMYHMBOTO MIPOU3BOJIHLHOTO BHUMAHUS U JIOTHYECKOM maMsTH. B 3TO BpeMs akTHBHO
dbopmupyercsi aOCTpakTHOE, TEOPETUYECKOE MBIIUICHHe, YCWJIMBAIOTCS  MHJIWBUIYyaJIbHbIE
pasnuuus, CBA3aHHBIE C Pa3BUTHEM CAMOCTOATENBHOTO MBIIUICHHS. MaeT cTaHoBiIeHHME HOBOTO
YPOBHS CaMOCO3HaHMsI, KOTOPbII BBIpaKaeTCs B CTPEMJIEHUU MOHSTH ce0s, CBOM BO3MOKHOCTH,
CBOE CXOJICTBO C JPYTUMU JAETbMHU U CBOIO HETIOBTOPUMOCTb.

[Iporpamma «XuMHUs B )KU3HU YEJIOBEKa» CO3/1aHa C eNbio (pOpMHUPOBaHUS MHTEpECA K XUMUH,
pacmuperus: Kpyrozopa ooydatomuxcsi. OHa OprHeHTHpOBaHa Ha oOy4varontuxcst 13-16 ner, To ecTh
TaKoOro BO3pacTa, Korja pedsitaM CTaHOBUTCS UHTEPECEH MUP, KOTOPBIN UX OKPY)KAeT U TO, YTO OHU
HE MOTYT OOBSCHUTH, a CHEIHAIbHBIX 3HaHWH emle He xBaraeT. OOyyarommuecs C POXKICHUS
OKPYKEHBI Pa3JINYHBIMU BEIIECTBAMU U JOJDKHBI YMETh 00palaThCsl C HUMU

Bo3spact nereit, yuactByromux B mporpamme 13-16 ser.

DopMHPYIOTCSI OJJTHOBO3PACTHBIC MIIM PAa3HOBO3PACTHBIC TPYIIIBI, YACICHHOCTBIO OT 15 110
20 yenoBexk.

HaGop ywamuxcst B TpyIy OCYIIECTBISETCS Ha OCHOBE CBOOOJHOTO BhIOOpA JETHMH U MX
pomuTensiMu  (3aKOHHBIMHM TPEJCTaBUTENISIMU), 0e3 oTOOpa M TpeIbsBICHHUS TpPeOOBaHHN K
HAJIMYHIO CIICIUAIIbHBIX 3HAHUH Y peOeHKa.

Cpok peanuzayuu npozpammsl U 00bEM yueOHbIX YACO8:

[Iporpamma paccunrana Ha 1 rog oOydenus. 68 yaca, pa3a B Hezemo Mo 2 yaca.
Dopmuvl 00yuenua:

OOyueHue 1Mo mMporpaMMme OCYILIECTBISETCS B OUYHOM (popMe, HO Takke MPUMEHSIOTCA U
ANCTAHUMOHHBIE TEXHOJIOTUU 00yUeHHUs.

JlucTaHuMoOHHOe oOO0y4eHMe T[IPUMEHSeTCS C LeJbl0 HMHIUBHIYaIbHOTO  OOyueHHs
yJaluxcs, MpONyCTUBIIUX 3aHATHSA MO OOJIE3HW, WIM JAPYTMM IpUYUHAM, a TaKKe B YCIOBHSIX
OTPaHUYUTEIBHBIX MEPOIIPUATHH.

JlucTaHIIMOHHOE 00YyUEHHE OCYIIECTBIIICTCS C IPUMEHEHUEM CEPBHCOB ceTH VIHTepHET:
® 3JICKTPOHHAS T0YTa;
e Cucrema Moodle (MoaynbHast 00bEKTHO-OPUEHTHPOBAHHAS TUHAMUYECKasl yueOHas cpena);
e ruiatopma Zoom,
e cepBuchl GOogle: ToKyMeHTHI, Mpe3eHTaIuH, Ta0IUIIbI, (POPMBI, CANTHI;



e JIpyrue NOUCKOBBIC, UH()OPMAIIMOHHBIE U HHTEPAKTUBHBIE CEPBUCHI.

B mpomecce oOydeHus ucmonb3yercs Takue (OpPMbI 3aHATUH Kak: KOMOMHHPOBaHHOE,
npakTudeckoe, Oecena, OMBITHI, SKCIIEPUMEHTHI, SKCKYPCHUH.

B nmanHOl mporpamme oOTHaeTcs MpeanoyTeHue TakuM (opmam, MeroaaM OOydeHHs,
KOTOpBIE:

® CTUMYJIMPYIOT 00YYarOUINXCsl K MOCTOSITHHOMY TIOMOJHEHHIO 3HaHUH (Oece/pl, BUKTOPHHBI,
OJIMMITHA/IBI U T.]1.);

® CIIOCOOCTBYIOT ~ Pa3BHTHIO  TBOPYECKOTO  MBIIIICHHUS, METOMABI, OO0ECIeUHBAONINE
(bopMUpOBaHHE MHTEIICKTYAJIbHBIX YMEHUI: aHAIN3, CUHTE3, CPaBHEHHE, YCTAaHOBIICHHUE
MPUYMHHO-CIIJICTBEHHBIX CBsI3€i, a Takke TpaJulMOHHBIE MeToasl — Oecena,
HaOJIOIEHUS, OIIBIT, SKCIIEPUMEHT, TMPAKTHIECKUE pabOTHI;

e o0ecnieunBaOT Pa3BUTHE HCCIIEIOBATEIbCKMX HABBIKOB, YMEHHH; OCHOB IPOEKTHOIO
MBIIIIEHUsT O0yJaromuxcsi (MpOeKTHblE pabOThl, MPOOJIEMHBIM MOAXO0J K H3YYEHHIO
OT/IEbHBIX SIBICHUN).

Ha 3ansTHSAX NIpUMEHSIOTCS 310pOBbecheperaromne TeXHOJI0THHU:
® yepe0BaHNE PA3JIMYHBIX METOJ0B OOYyUEHUS: CIIOBECHBIN, HArJISAHBIN, ayIMOBU3YyaJIbHBIH,
WHIUBUAyallbHas, IpyNmnoBas padoTa u Jip.;
® OpraHu3aiys MepepoIBOB Uepe3 Kax/japle 45 MUHYT C MPOBETPUBAHNEM KaOMHETa;
® IpoBeJieHNE (PU3KYIbTMUHYTOK.

Pestcum 3anamuii:

3anatus npoBoadTcs 1 pa3 B Hezento 1o 2 akaJeMHueckux yaca (2 3aHaTus no 45 MUHYT ¢
10 MUHYTHBIM TIEPEPBIBOM).

Pexxum opranmzanuu  3aHATHH 10 JAHHOW JIOTIOJIHMTEIHLHOW o0O0mIeoOpazoBaTenbHON
MporpaMMe OIpenaesseTcss KajleHIapHbIM YyueOHOM TpaduKOM U COOTBETCTBYET HOpMaM,
yTBepkaeHHBIM «CaHIIMH K yCTpPOWCTBY, COAEpXKAHWUIO W OpPraHU3AUU peKUMa pPabOTHI
00pa30BaTeIIbHBIX OPraHU3alnil JOTIOJTHUTEILHOTO 00pazoBanus aerein» (Canllun 2.4.43172 -14).

HEJIb U1 3AJIAYHY ITPOTI'PAMMBI

Heap nporpammbi: GopmupoBanue y 00ydaromuxcs riiy0oKoro U ycTOWYMBOro MHTEpeca K MUPY
BEIIECTB M XUMHUYECKUX MpEBpalleHUM, NpuoOpeTeHrne HEOOXOJUMBIX IPAKTUUYECKHUX,
UCCIIEIOBATENIbCKUX YMEHHMM M HaBBIKOB JUIsl MPOBEICHHs J1a0OpaTOpHBIX paboT, 6e30MacHOro
oOpallleHus ¢ BEIIeCTBAMU B IOBCEIHEBHOM JKU3HU.

3agaun:
ObpazosamenvHvie:

° yOIyonsTh W pacIIUpPATh 3HAHUSA OOYYalOUIMXCS 10 HEOPraHWYeCKOW W
OpPraHMYECKON XUMUHU;

° chopMHupoBaTh yMEHHsI HaOMOIaTh W OOBSCHATh XUMHUCCKUE SIBICHUS,
MIPOUCXOISIINE B IPUPOJE, OBITY;

o pa3BUBaTh YMEHHS paboTaTh C XUMHUYECKUMHU NpUOOpaMH, C BEIIECTBaMHU,
BBITIOJIHATh ~ HECJIOXKHBIE XWMHUYECKHE OIBITHI, COONIOATh MpaBHJIa TEXHHKH
0€30IMacHOCTH;

o pa3BHUBaTh TO3HABaTelbHbIE WHTEPEChl M WHTEIJIEKTyalbHbIE CIIOCOOHOCTH B
mpoluecce  MPOBEIEHUS  XUMHUYECKOrOo  JKCIIEpUMEHTAa, CaMOCTOSITEIIbHOCTh
MpuOOpeTeHusT 3HAHUH B COOTBETCTBUM C  BO3HHUKAIOUIUMHU  KU3HEHHBIMH
MOTPEOHOCTAMHU;

o pacmupsTh HHTEPEC K XUMHUHU, CIOCOOCTBOBATH BHIOOPY ydYallUMHCA MyTeil

JAbHEUIIIETO MPOI0JDKEHUS XUMUYECKOTO UM €CTECTBEHHO-HAYYHOTO 00pa30BaHUsl.
Paszeusarowue:

L4 (I)OpMI/IpOBaTL CIICIUAJIbHBIC YMCHHA U HABBIKA pa60TBI C XHMMHYCCKUMU



BCIICCTBAMU W MaTCpualaMu B 6BITy N HCIIOJIB30BAaTh

MIPaKTHKE;

IMMOJIYYCHHBIC 3HAHHA Ha

J pa3BUBaTh TBOPYECKHE CIIOCOOHOCTH M YMEHHUS OOYYaroIUXCs CaMOCTOSTEILHO
npuoOpeTaTh U MPUMEHATH 3HAHUS Ha MIPAKTUKE;

o pa3BHUBaTh [103HABATENbHBIN UHTEPEC K OKPYKAIOLEMY MUDPY;

o pa3BHUBaTh AHAIMTUYECKUH CKJIaJla yMa, YMEHHE HAOJI0aTh, CPaBHUBATh, JIEJIATh
BBIBO/IbI, 0000IIATH MMOJTy4CHHbIE 3HAHUS.

Bocnumamenvnuie:

o BOCIIUTHIBATh 3KOJIOTHUECKYIO IPAMOTHOCTbh U XMMUYECKYIO KYJIbTYPY IIPU OOpaIlieHu! C
BELLECTBAMU;

o CIOCOOCTBOBATh OPUEHTAIMK 00YUYaIOLIMXCSl Ha BBIOOP XMMHMKO- OMOJIOrMYECKOTr0o
npoduis.

ConepxaHue mporpaMmbl

V4eOHbIi I1an

Ne | Ha3panue pa3jena, TeMbl KonuvecTBo yacoB DopMBI arTecTaluy,
n/n BCEro | Teopusi | MPAKTUKA | KOHTPOJIsA
1. | Beegeune 4 3 1 Oecena, TEMaTHYECKOE
TECTUPOBAHUE, MPAKTUKYM
cobecenoBaHue
Temarnueckoe
2. | Temal. Bona 4 2 2 TECTUPOBAHUE, IPAKTUKYM
Tema 2.Yuctele BemecTsa U [IpakTukym, pelieHne
3. CMECH B JKU3HU 4EIOBEKA 3 1 2 3amay
4., | Tema 3.[loBapeHHas coib W
caxap 2 1 1 MPaKTUKYM
5. | Tema 4. Xumus numm 10 2 8 MPaKTUKyM
6. | Tema 5. Crinuknu 4 3 1 Oecena, MpaKTUKyM
7. | Tema 6.bymara 3 1 2 MPaKTUKyM
8. | Tema 7. Xumus u 6 2 4 [TpakTuxkym, Oecena,
CTPOUTCIBCTBO pelieHre  HecTaHIapTHBIX
3a1a4
9. Tema 8. XumMusg 1 aBTOMOOWIIE 2 1 1 Oecena, MPaKTUKYM
10. | Tema 9. Xumus ctupaer, 5 1 4 [IpakTukym, Oecena,
YHCTHT U yOupaer peleHUE HECTaHIAPTHBIX
3a1a4
11. | Tema 10. Xumus n 3 1 2 [TpakTukym, Oecena,
KOCMETHYECKHE CPEJICTBA pellleHHe  HEeCTAHAPTHBIX
3a1a4
12. | Tema 11. Xumus — xo3siika 6 2 3 Pemenne 3aga4u, co3manne
JOMAIITHEH aNTeYKH KpOCCBOPJOB, IPAKTUKYM
13. | Tema 12. XuMus B MEULIMHE 16 10 6 [IpakTukym, Oecena,
pellieHne HeCTaHIapTHBIX
3a1a4
14. | Tema 13. BemmonHenue 4 1 3 3amura MIPOEKTOB,

IIPOCKTOB
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[roro: (68 [32 |36 |

Conep:kanmne y4eOHOI o njiaHa
nporpammsbiBeenenue (4 yacoB)

Teopus (3 4): O6mue npaBuia paboThl B XUMUUYECKOU J1aboparopuu. TexHuka
O0e3zomacHocTH Mpu padbore B XUMHUecKoi Jaboparopun. OxazaHue NEpBOi
MOMOIIIM TPH HECUYACTHBIX ciaydasX. [IpaBuiia paGoThl ¢ KUCJIOTaMH, IIEIOYaMHU,
JeTy4uMH BeniecTBamMu. HarpeBaTenabHble MPUOOPHI U IpaBujia pabOThl ¢ HUMH.
XuMmudeckas rnocyjaa oomero Ha3HaueHusl. MbITbe U CYIIIKa XUMHUECKOMN MOCY/IbI.
Ponp xumuu B KM3HM 4YellOBEKa W Pa3BUTUU uesjoBedecTBa. O030p BaKHEHUIIHX
KJIACCOB COCIMHEHUM, UCTOJIB3yEMbIX YEJIOBEKOM. XUMUS -TBOPEHHUE MPUPOIBI U
PYK deJIoBeKa. XHMHsI BOKPYr Hac. XHMMHUYECKHE BEIECTBA B TOBCEIHEBHOMU
KU3HU YEJIOBEKa.

IIpaktuka (1ud): 1. Ilpuemsl oOpaleHus ¢ HarpeBaTeIbHBIMU MPUOOpPAMHU
(ciupTOBKa, IUIUTKA, BOJSHAS OaHs) U XUMUYECKOU MOCY0M 00Iero Ha3HAYCHUSI.
2.CocraBneHue TabJIUIl, OTPAXKAIOMMUX KIAaCCH(DUKAIMIO BEIIECTB, U3TOTOBJICHUE
OTUKETOK HEOPTraHMYECKHUX  BEIECTB, COCTABJICHHE CIIMCKA PEaKTHUBOB,
HECOBMECTHUMBIX JIJIsl XpaHCHHUSI.

Tema 1. Boxa (4 yacoB)

Teopus (2 4): Bona B macmtabe mianetsl. KpyroBopot Boasl. [IpupoaHas Boja
U €€ Ppa3HOBHIHOCTH. XapaKTEPUCTHKAa BOJ 1O COCTaBy M CBOMCTBaM.
MuHepasibHble  BOJIbI, WX MECTOPOXKICHHS, COCTaB, IlieJieOHble CBOICTBa,
OpUMEHEHHE. 3amnachl NMPEeCHOW BOAbI Ha IiaHere. IIpecHas Boja M ee 3amachl.
DKojoruyeckue mpodiaemMbl YUCTOW BoAbl. Boma B opranmsme uenoBeka. Bonma B
MEIUIMHE U (papMakosoruu. AHOManuu (U3MYECKUX CBOUCTB. PacTBopsromias
crocoOHOCTh BOJIBI. [Ipo6iieMbl MTUTHEBOM BOJIBI.

ITpocmoTtp pparmenta punbma BBC «Taiina )KuBoO BOJIBI.

[pakTrika (2 u): 1. AHamu3 BOABI U3 IPUPOIHBIX HCTOYHHUKOB.

2. PacTBopstomee nelicteue Boabl. [IpuroToBieHne pacTBOPOB.
3. OuncTtka Bogbl. OmpenesieHre )KECTKOCTH BOJIbI M €€ YCTpaHEHHE.
5. MHoOro 11 BOJIbI B OBOIAX U (pyKTax?
Tema 2. UucTble BelllecTBA M CMECH B JKM3HHU YesioBeka (3
4acoB)
Teopus (1 v):
Uucteie BemectBa JlucTmiummpoBanHas Boaa, Kuciopox. Cepebpo, Bomopon,
Csunen u ap. HUctunssle pactBopel. Cmecu Mopckas Boxa. ['panut. Crams.
PactBop xmnopuna nHatpust mns uHbekiui. YyryH. Bo3ayx. bazanst. Crexino.
OMyJnbcUs «Macyio B Bojae». Pa3HOBUAHOCTH cMecei, 00JacTH UX MCIOJIb30BaHUS
B NIOBCEJTHEBHOM KM3HU YelOBEKa. | 'OMOreHHbIe U reTeporeHHbie cmecu. CMecH B
dapmakonorun. Ilpumepbl KUAKWAX, TBEPABIX MW Ta3000pa3HBIX CMECEi.
OnHOpOHBIE M HEOJHOPOJHBIE cMecH B ObITy. CBoiicTBa cMeceil. Pasmenenue
cMeceil. Bebigenenue BemIeCTB M3 HEOAHOPOAHOM cMecH, 00pa30BaHHOMN
pacTBOPUMBIMU M HEPacCTBOPUMBIMU B Boje BemiecTBaMu. (OTCTauBaHUE:
Boinenenue BelecTB U3 HEOAHOPOIHON cMecH, 00pa30BaHHOW HEPACTBOPUMBIMU
B BOJE BENIECTBAMU C PA3JIMYHON IUIOTHOCThIO. B nenuTensHOM BOpPOHKE.
Juctumsiuus, BbINIApUBAHME, HEeHTpU(dyrupoBaHue, xpoMarorpadus,
KpUCTAJITU3alus U BO3roHka. [leperonka wiam JUCTUIUISIIUA - CIIOCO0 pa3/iesieHus,
OCHOBAHHBIN Ha pa3IMuUU B TEMIIEpATypax KUIEHUS IPYT B APyre KOMIOHEHTOB.




IIpuem pa3neneHuss OGHOPOIHBIX CMECEN ITYTEM MUCIAPEHUS JIETYUUX KUAKOCTEN C

MOCIIEAYIOIIEH KOHACH cauen ux napos. IlpumMep: nonydenne TUCTUIUIMPOBAHHOMN

BOJbl. Pemienue 3a1ay Ha HaX0XKJI€HUE MAacCOBOM M OOBEMHOM J0JIM KOMIIOHEHTa

CMECH.

[Ipaktuka (2 4): 1. UsrotoBnenue npoctenmux GUIbTPOB U3 MOAPYUHBIX CPEJCTB.

Paznenenne HEOTHOPOIHBIX CMECEN.

2. O4ncTKa MEHOrO KyInopoca OT HEPaCTBOPUMBIX U PACTBOPUMBIX MTPUMECEH.
Tema 3. [loBapennasi cosib 1 caxap (3 yacoB)

Teopust (2 u): Ponb moBapeHHON coiu B OOMEHE BEUICCTB YEIOBEKa WU
*uBOTHBIX. CoJieBoi OanaHC B opraHusMme uenoBeka. l[IpumeHeHue xyopuaa
HaTpUs B XO3SAWCTBEHHOM [JeATENBHOCTH denoBeka. Korma comp — 7.
3noynotpebiaenue coiplo. Mcmnonb3oBaHME XJIOpPUAA HATpUsi B XUMHUYECKOM
OPOMBIIIJIEHHOCTU. [cnonb30BaHWE XJIOpUZA HATpUs B MHILE, MEAULMHE.
[TpousBoacTBo moBapeHHou conu. Caxap u ero cBoictBa. [losie3Hble U BpeaHbIE
4yepThl caxapa. HeoOpuHOE MpUMEHEHHE caxapa.

[Ipaktuka (14): 1. CBoiicTBa pacCTBOPOB MOBAPEHHON COJIU
2. I'oput nu caxap?

Tema 4. Xumus nuimm (10 yacos)

Teopuss (24): N3 dero cocTtouT numa. XHUMUYECKH COCTaB MPOAYKTOB
nutanus. OCHOBHBIC KOMITOHCHTBI TUIIU: >XUPBI, OCIKH, yIJeBOJbl, BUTAMUHBI,
coiid. XHWMHUS TMPOAYKTOB PACTHUTENBHOTO UM KUBOTHOTO IMPOUCXOKICHHUS.
®uznonorus nuuieBapeHus. [IpoyKTbl OBICTPOTO MPUTOTOBIEHUS U OCOOEHHOCTH
uX npousBoAcTBa. [Iponecchl, MPOUCXOAIINE MPU BapKe, TYLIEHUU U KapEHUH
nuny. Kak cnemate eqy HE TOJIBKO BKYCHOM, HO W Tmose3Hou? JloGaBku B
OPOIYKTHl MUTAHUS. XUMUYECKHE PEAKIIMM BHYTPU Hac. XMMUYECKHE MPOLIECCHI,
NPOUCXOJAIIME TIPU XPAaHEHUH M TepepaboTKe CEeNbCKOXO3SHCTBEHHOTO ChHIPbS.
KoHcepBaHThl M aHTHOKHCIUTENU, MX Poiib. CrmocoObl XMMHYECKOTO aHaIu3a
cocTaBa BeHIECTB B mOpoAaykrax nutaHud. CoaepkaHue BUTAMHHOB U
MUHEpaJbHBIX BEUIECTB B MUIIEBBIX MPOIYKTAX.

IIpakTuka (849):
1.Onpenenenue kadectBa Mena. IIpoBepka Mena Ha HalWyue Kpaxmala, Mena,
caxapo3bl.

. Onpenenenue BuramuHoB A, C, E B pacTUTEeIbHOM Maciie.
. Onpenenenue HUTPATOB B IPOJIYKTAX.
. AHanIu3 NPOXJIaUTEIbHBIX HAITUTKOB.
. Onpenenenue coaepkanusi )KUPOB B CEMEHAX PACTEHUH.
. KauecTBeHHbIE peak1 HA MPUCYTCTBUE YIIIEBOJOB.
. XUMHYECKHUE OMBITHI C KEBATEIBbHON PE3UHKOM.
. Onpenenenue coaepkaHusi MOBAPEHHOW COJM B MPOAYKTaX MUTaHUA (Maclo,
CBIPBI, COJIEHBIE TBOPOXKHBIC U3AEIIHS).
Tema 5. Cninuku (4 9acoB)

IIpaktuka (34): [Tupodopsl. Uctopus uzodperenus: cnuuek. Cnnuku [lancens
n Yokepa. Cnmuku Copua. Cnumuku Upunu. IlIBenckme crimukm JlyHiactpema.
Kpacuspiit u Oenbiit pochop. OKUCAUTENBHO - BOCCTAHOBUTEIBHBIE MPOLECCHI,
MPOTEKAOIINE MPU 3aKUTAHUU CIIUYKUA. OCHOBHBIE BHUJIBI COBPEMEHHBIX CIIUYEK.
JlepeBsHHbIE (M3TOTOBJICHHBIE M3 MSTKUX MOPOJI JIEpeBa - OCUHBI, JIMIbI, TOMOJS,
aMEpUKaHCKOW Oeoi COCHBI M T. M.), KAPTOHHBIE U BOCKOBbIE (TapadUHOBBIC -
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M3rOTOBJIEHHBIE U3 XJIOMYAaTOOYMa)KHOTO KI'yTa, IpONUTaHHOTo napadunom). Ilo
METOY 3aKUTaHUS - TEPOUHbIEC (3AKUTAIOLIMECS MPU TPEHHH O CIELUATIbHYIO
MOBEPXHOCTh - TEPKY) M OecTEPOUHBIEC (3a)KUTAIOMIMECS MPU TPEHUU O JHOOYIO
noBepxHocTh). CnuueyHoe mnpousBojacTBO B Poccum. CtpoeHue, coctaB u
u3rotopiieHue cnuyek. CnenuanbHble cnuuku. llITopMoBblE (OXOTHHYBH) -
ropsiiie Ha BETPY, B CHIPOCTH U MOJ A0kKAEM. TepMUUECKHE - Pa3BUBAIOIINE [TPU
ropeHuu Oosee BBICOKYIO TEMIIEpaTypy MW Jalollle MpU CrOpaHUM TOJIOBKH
Oonpiiee koauyecTBO Termja. CHUTHaNbHBIE - JAlOIIME NP TOPEHHH IBETHOE
mwiamsi.  Dotorpaduyeckue - AOMIME€ MTHOBEHHYIO  SIDKYIO  BCIHBILIKY,
UCIoyib3yemyto npu ¢otorpapupoBanuu. CHUrapHble - CIHYKH YBEIUYEHHOTO
pazmepa ans Oosiee MPOJOJKUTENBHONO TOPEHMs] IPHU PACKypUBaHUM CHUTapBhl.
TpyOouHble- CHUYKH YBEIMYEHHOro paszMepa Uil 0oJjiee MPOJOJIKUTEIBHOTO
rOpeHusl NMpU PacKypUBaHUU KypUTeNIbHOU TpyOku. KamuHHBIE - OYeHb IJIMHHBIC
CIIUYKH, YTOOBI 32KUTaTh KaMHUHBI. ['a30Bble - MEHbIIEH JIJIMHBI, YeM KaMUHHBIE,

yTOOBI ~ 3a)XWraTh  Tra3oBble  Topeiku.  JlekopatuBHbie  (IIOJApOYHEIE,
KOJUICKIIMOHHBIE) - OrPaHWYCHHBIC BBIMYCKHM KOpPOOKOB (MHOT/Aa Habopamu,
YIIO)KEHHBIMU B JIEKOPaTUBHYIO KOPOOKY). [lpaktrka (24): 1.M3yuenue

CBOMCTB pAa3JIMYHBIX BHUJOB CHHUYCK (OBITOBBIX, OXOTHMYBHMX, TEPMHUYECKUX,
CUTHAJIBHBIX, KAMUHHBIX, (OTOrpadUUeCKuX).
Tema 6. Bymara (3 yacoB)

Teopus (14): OT meprameHTa U HIEJKOBBIX KHUT 10 Hammx aHel. Llemrronosa.
Caszytolue: KaoJluH, KapOOHAT KaJbIUsl, MUTMEHTHI. XJIOMYaTOOyMaKHbIE TKaHH.
Bunper 6ymarun m uMx NpakTHYECKOE HCIOJIb30BaHUE. TeXHOJIOrHs MPOU3BOACTBA
oymaru. CtpykTypa OyMaru moj MHKPOCKOIIOM BO (hJIyOPECIIEHTHOM CBEUYEHUHU.
[Monydabpukarsl s TPOU3BOJCTBA OyMaru: JpeBecHash Macca WIHM LEJUTI0NI03a;
LEJUII0JI03a OJHOJIETHUX PACTEHUN (COJOMBI, TPOCTHHUILBI, KOHOIUIA, pUCA U
JIPYTUX); MOIYLEIUII0I03a; MaKyJlaTypa; TpSAMUYHAs oJIyMacca; JUisl ClielHaIbHBIX
BUJIOB Oymaru: acOecT, MepCTh U APYyrue TEKCTUIIbHBIE BOJMIOKHA. [Ipon3BoacTBO
OyMaru: MpUroToBJieHHE OYMa)KHOM Macchl (pa3MoOJ M CMEIIEHHWE KOMIIOHEHTOB,
IIPOKJICIKa, HAIMOJTHEHUE W OKpacka OyMa)KHOW MaccChl); BBIpaOOTKa OyMasKHOM
Macchl Ha OymarojenareabHoi MalHe (pa3daBieHre BOJIONW U OYUCTKA MAacChl OT
3arps3HEHUN, OTJIMB, MPECCOBAHME M CYLIKA, a TAaKXe€ MEpBUYHAS OTMEIIKA);
OKOHYATeNbHAasl OTAENKA (KaJlaHIUPOBAaHKE, PE3Ka); COPTUPOBKA U YIIaKOBKA.

IIpakTuka (2 4): 1. I3yueHue CBOMCTB pa3InyHbIX BUAOB OyMaru.

2. [lony4yenne Gymaru.
Tema 7. Xumusi u cTpouTeibeTBO (6 Yacos)

Teopust (2 4): CrpourensHble pacTBOopbl. M3pectb. Men. Ilecok. berom.
Iement. Uctopus crexna. Kupnuun. @apdop u dasae. JIpeBecrna — yHUKaIbHBIN
CTpoUTeNbHbIM Matepuan. JlakokpacouHnble wmarepuaibl. CBoicTBa OIUOBI,
MacIIIHBIX Kpacok, sMalieid, pactBoputeneil. [loHsATHE 00 3KOJOTMYECKH YHUCTHIX
marepuanax. Kepamuueckas nena. 3ugaput. Kampimut. Comomur. ['pyTo6mokw.
Cunukatel MeETAJUVIOB M BsOKylIuMe Marepuansl. Koppo3uss CTpOUTEIbHBIX
MarepuanoB. [lonuMepsl B CTPOUTENBCTBE. XUMUYECKHUE CBOMCTBA CTPOUTEIBHBIX
MAaTepUaIoB XHUMHUYECKass CTOMKOCTb — 3TO CBOWMCTBO IOKAa3bIBAET, HACKOJBKO
MaTepruaJl YCTOMYUB K BO3JCUCTBUIO IPYTUX BEHIECTB: KUCIIOT, MIEJI0YEH, COJIEH U
razoB. Koppo3noHHass yCTOWYMBOCTH — CBOMCTBO MaTepuajga HPOTUBOCTOATH
BO3JICUCTBUSM OKpyXarollel cpenbl. Yalie BCero 3T0 OTHOCUTCA K CIIOCOOHOCTH




HE MPOIyCKaTh Biary. PacTBOpUMOCTh — CBOWCTBO, TPU KOTOPOM MaTepuaa UMEET
CIIOCOOHOCTh PACTBOPSATHCS B PA3NTUYHBIX KUAKOCTAX. AJAre3us — CBOMCTBO,
KOTOpPOE XapaKTEPHU3yeT CHOCOOHOCTh COEAMHATBHCS C JAPYTMMU MaTepuajaMu U
noBepxHocTsMU. Kpucramnuzamuss — xapakTepuCTHUKa, MPU KOTOPOM Marepual
MOXXET B COCTOSIHMM Iapa, pacTBOpa WM paciuiaBa 0Opa3oBbIBaTh KPUCTAILIBI.
Bunpl 3arpsisHeHuil (IbUIEBbIE, paJMallMOHHBIE, OWOJIOIMYECKHE, IIYMOBBIE),
3HAYCHUE KUBBIX OPraHU3MOB B JIOMax U KBapTUpaX.

[Ipaktuka (44): 1. OmnpeneneHre OTHOCHTENIBHOM 3amlbUIEHHOCTH BO3/AyXa B
MTOMEIIEHHUHU.

2. Pemienue 3a71a4 ¢ 3KOJOTHYECKUM COICPKAHUEM.
Tema 8. Xumusi u aBToM00OMIb (2 Yaca)

Teopust (14): Marepuanbl, KOTOpPbIE HCIOJB3YIOTCS JUIsi U3TOTOBJICHUS
aBToMoOuMiIeil. 3anpaBoyYHbIe KUJIKOCTH (TOIUIMBO, Macja, CMa3KH, OXJIaKIalolIne
KUJKOCTH), PE3UHBI - IIMHBI U PE3UHOTEXHUYECKUE W3S, IUIaCTMACCHI;
OTJI€JI0YHOIEKOPATUBHbIE MaTepHuabl (oOuBKa, JIaKH u KpacKH,
AHTUKOPPO3UOHHBIE TIOKPBITHS U T. 11.); KJIEH, TEPMETUKHU. DIEKTPOJUT — 3TO YTO-
TO 3HaKoMoe. BeH3MH, KepOoCHUH U JApyrue «- WHbI XHUMHUYECKHE TPOIECCHI,
MPOUCXOJISAIINE MTPHU IKCIUTyaTallUU aBTOMOOMIIS. DKOJIOTHSI U aBTOMOOUIIb.

[Ipaktuka (1u): 1. bensuH u KepocuH Kak pacTBoputTedau. ONBITHI 1O
O3HAKOMJICHUIO C PACTBOPSIOIIUM  JICHCTBUEM HEPTENMPOIYKTOB, Kak M
NPeIbLAYIINI, TIOX0 BHIHBI C JEMOHCTPALIMOHHOTO CTOJA, MO3TOMY HMX JIydlle
BCEro CTaBUTh B KadecTBe JlabopaTopHOil paboThl. a) B mpobupku ¢ OeH3UHOM,
KEPOCHHOM W BOAOW HajuBaroT 1o 0,5 MJI paCTUTETHLHOTO Macjia U B30ANTHIBAIOT.
Macino pactBopsieTcss B yrieBojgopoaax. OTMEHaroT JTydllyl0 pacTBOPUMOCTH B
OcH3zuHe. 0) B HeOonbmine crakaHuuku win ¢GapdopoBbie YaIlKh C TEMU K
KUJKOCTSIMU TOMEIIAIOT KYCOYKH TKaHHM C MSTHAMU JKHpa M MEPEMENINBAIOT UX
CTEKJIIHHOM Mmanoukoii 2-3 muH. Ilociie BBICBIXaHMS TKaHU, IIOMEIIEHHBIE B
OCH3MH U KEPOCHH, OKa3bIBAIOTCS OUMILIEHHBIMU OT KHUPA.

2. ['openue BBICHIUX YTJIEBOAOPOJOB. a) CMauMBaIOT MOJOCKH (DHILTPOBATBHON
Oymaru B O€H3WHE, KEPOCHHE, Ma3yTe€ U TMOKUTraloT uX. BemectBa ropst
CBETALIUMCS TUIaMeHeM. BrIciine yriaeBogopoibl Mpu ropeHnu 00pa3yroT KOMOTh.
0) Ha xene3nbie mnacTUHKU Wik GapPOpOBBIE KPHIIIKKA HATUBAIOT MO HECKOJBKY
Karenb OEH3WMHA, KEePOCMHA M CMAa30YHOTO Macjia WIM Ma3yTa M TOJKUTAIOT.
HaGmomaror TO0 ke  sBieHwe. OOpamarT BHHUMaHHE Ha  JIETKYIO
BOCIUTAMEHSIEMOCTh OCH3WHA W Ha CPABHUTEIHHO TPYIAHYIO CrOpaeMOCTh Ma3yTa.
B) B xenesnyro unmu (hapdopoByr0 JOKEUKY IMOMEMIAIOT HEOOJNBIION KyCOYeK
napaduHa U HArpeBAIOT €ro B MiamMeHu ropenku. [lapadwn mmaBuTcs, a 3arem
TOPUT, 00pa3yst KOMOTb.

3. Ounctka OeH3MHA M KepOCHHA. BeH3WH M KEPOCHH MOCTE 3aBOJICKON TIEPETOHKU
coliepKaT MPUMECH HAPTECHOBBIX KUCIOT U APYTHUX BEIIECTB, OCIOXKHSIOMMUX HX
npuMeHeHne. HeouuIeHHbII KEepOCHUH, HanpUMeEp, IUIOXO MOJHUMAETCS 10
dutumo nammbl, cinabo ropur U ObICTpo oOpa3dyer Harap. HeouwuienhHsbie
MPOAYKTbl MOXHO Yy3HaTh MO TPSI3HOMY BHJY U Majoil mpo3padyHocTu. OUUCTKY
MPOU3BOJAT OOBIUHO, 00pabaThiBasi HE(PTENPOAYKThI CIIEPBA KOHIICHTPUPOBAHHOM
KHCJIOTOM, a 3aTeM Iieoubio. HanmuBaroT B OOJBIIYIO JETUTEIbHYIO BOPOHKY 15—
20 MJI HEOYMINIEHHOTO KEPOCHHA W TMPHUOABISAIOT 2-3 MIJI KOHIEHTPUPOBAHHOU
CEpHON KUCIOTHI. BOpOHKY 3aKpBIBAIOT MPOOKOI U CMECh BCTPSAXUBAIOT OKOo 10




MuH. [Ipu 3TOM BOpPOHKY JAeprKaT MpoOKOl BHU3 U BpeMsI OT BPEMEHHU OTKPBIBAIOT
KpaH, 4yToObl BBIIYCTUTh BBEPX Haphl JeTyuux BewecTs. [locne 3Toro cmecu naror
pacciouThecs, Ha 4TO Takke mnorpedyercs MuHyT 10 wmnm naxe Ooisblie, U
MEJUIEHHO CITyCKAalOT HWKHHUW CJIOW KHCJIOro TryAapoHa. OCTaBIIMIICS B BOPOHKE
KEpPOCHUH TPOMBIBAIOT MOJOOHBIM K€ CrocoOOM BOJOM B TeueHne 1—2 MuH.
Bopanblii ciioil criyckaroT, a KepOCUH MPOMbIBAIOT S— 10-MpOIeHTHBIM pacTBOPOM
mienoun. Ilocne cnuBaHMs IIENTOYHOrO CJIOS OTMBIBAIOT OT KEPOCHHA BOJOM
ocTaTku 1menoun (mpoOa ¢eHondrasenHom). YOexgaoTcss B TOM, UTO
OUYMIICHHBIA KEPOCHH OKa3bIBaeTCA OOJiee MPO3PAYHbIM, Jy4Yllle TOPUT U HMEET
npyroi 3anax. Ha nuctku punbTpoBanbHOM OyMaru momMemaroT Karmid UCXOIHOTO
U OYHMIIEHHOro KepocuHa. OUYMIIEHHBIH KEpOCHMH HCHapseTcss MOJHOCTHIO,
HEOUMIIEHHBIA OCTaBJISET Mocie ce0sl MATHO MPUMECEH.
Tema 9. Xumus ctupaeTt, YUCTUT U yOupaer (5 4acoB)

Teopus (14): Mbuta. CocrtaB, ctpoenue, noinydeHre. CUHTETHUECKUE MOIOIIINE
CpElICTBA U MOBEPXHOCTHO - aKTHBHBIE BellecTBa. OcHOBHBIE KoMIOHEeHTH CMC:
noBepXHOCTHO-akTHBHBIE BemiectBa (ITAB); BcmomoraTenbHble — BeEIIECTBA:
IIEJIOYHBIE COJIM - KapOOHAT U CUJIMKAT HATPUS, HEUTpaJIbHBIE CONM - CyIbdar u

docdar HATPUS; KapOOKCHUMETHIIIEIUTION03a, MOJIMBUHWITUPPOJTHJIOH,
XHMHYECKUE OTOenuBatenu (Mepcoiii); XUMUYECKHE OTOenuBaTe (TEPEeKUCh
BOJIOpO/Ia); (Qu3uueckre (ONTHYECKHE) OTOenuBaTenn - (IyOpecIupyIoIue

COEIMHEHHUS; aJICOPOLIMOHHBIE KpacuTeau (yJIbTpaMapuH, HHIUTO, CHHTETUYECKUE
OpraHMYecKue MUTMEHTHI); 0M0/100aBKU - (epPMEHTHI (JUMNa3bl, MPOTEa3bl U JIp.);
OTIYyIIKH; aHTUCTaTHUKU. CpelcTBa OBITOBOM XMMHH - XMMHUYECKHE CPEJCTBA IO
yXO0Ay 3a COOCTBEHHOCTBIO: OJEXKIOH, TIOMEeNIeHUusIMU, aBToMoOmsiMu. K
cpelcTBaM OBITOBOM XMMHUHM OTHOCAT JA€3WH(UIMPYIOUIUE CPEACTBA, PENEITICHTHI
u np. cpeacta. CpeacTBa OBITOBOM XUMUU, TPUMEHSIEMBIE JJIsl BEIBEJACHUS TSITEH.

IIpakTtuka (449):1. Onpenenenuie PH - cpeabl B MbLIax U IMIaMITYHSIX.
2. [IpuroToBneHNe MbLIa U3 CBEYKH U CTUPATHHOM COJIBI.
3. BriBenenue niareH ¢ Tkanu. Mputa. CoctaB, CTpoeHHUE, MOJTyUYeHHUE.
4. CpaBHEHHE CBOMCTB MbLJIA CO CBOMCTBAMH CTUPAIbHBIX MOPOIIKOB.

Tema 10. Xumusi m kocMeTHYecKHe cpecTBa (3 4acoB)

Teopus(19): Kocmernueckue moromue cpenctsa. Kpemol. [leHomoromue
cpeacTBa. OnonackuBaTean U KOHAULIHOHEPHI. ['enu. CocTaB U CBOMCTBA Kak
COBPEMEHHBIX, TaK M CTAPUHHBIX CPEJICTB TUTUEHBI;, TPAMOTHBIN BBIOOD CPECTB
TUTHEHBI; MOJIE3HBIE COBETHI 110 YXOAY 3a KOXKEMH, BOJIOCAMU U MOJIOCThIO pTa. CocTaB
Y CBOMCTBA HEKOTOPBIX MPEMapaTOB TUTUEHUYECKOH, JICUSOHOM U IEKOPATUBHOM
KOCMETHKHU, FPAMOTHOE MX UCIOJIb30BaHUE. XUMUYECKHUE MPOLIECCHI, JIeKAIIUE B
OCHOBE yXO0Ja 32 BOJIOCAMHU, UX 3aBUBKH, YKIAJKH, OKPACKHU; MPABUIIbHBIN yXO/ 32
BOJIOCAMU, TPAMOTHOE HUCTIOJIb30BaHUE MPEMAPATOB JIJIsi OKPACKU U YKJIAJAKH BOJIOC,
OPUEHTHPOBAHUE B UX MHOr000Opa3uu. J[e300paHThl U 030HOBBIN «IIHUT) IMJIAHETHI.
JlymucTeie BemecTBa B mapGromMepun, KOCMETHKH, MOIOIINX CpeacTBaxX. DPpupHbIe
Macina. CoctaB. CnoxHbie 3¢upbl. CocTaB, CTpOCHHE, MOTyUCHHE.

[IpakTtuka(24): 1. U3yuenue coctaBa JeKOPATUBHOM KOCMETUKH O ITUKETKAM.
2. Onpenenenne PH - cpeapl B MBUTaX M IAMITYHSIX.
3. 3Bnedenne >(hupHBIX Macen U3 pacTUTENBbHOTO Matepuania. [lepeunas msra,
€JI0BOE MACIIO.




4. TlomyyeHue CI0XHBIX 3(PUPOB U3 OPraHUUYECKUX COCTMHEHUN. DTUIMETaHAT
(3amax poma). M300ytmistanat (PpykTOBBIM 3amax).
Tema 11. Xumus — xo3siiika q1oMalnHeii anTe4ku (64acoB)

Teopust (2u): JlekapcTBeHHBIE TMpemnapaThl, WX BUAL U HazHaueHue. Kaxmoe
JIEKapCTBO — XUMUYECKUN peakTuB. MHororpanssiil oxn. [louemy ox Haxo aepxathb
B IUIOTHO 3aKyNMOPEHHOW CKISIHKE. «3el€HKa» WM PAcTBOp OpUIUIMAaHTOBOTO
3enénoro. HeoObluHble CBOICTBA OOBIYHON 3€NEHKH. AKTHUBUPOBAHHBIA YIOJIb.
JlekapcTtBa oT mnpocTynbl. Butamubsl CamonenbHble JeKapcTBa. ACHHUPUH WIIU
ALETUIICATULUIIOBAs KUCIIOTa U €r0 CBOKMCTBA. YTO MoJe3Hee: acClIUpUH WIH YIICApHH,
Hypoden win ubynpoden? Ilepexuck Bogopona u rugponeput. CBoICTBa NMEpEeKUCH
Bogopoaa. IlepmaHraHar kanus, MapraHilOBOKUCIBIM KU, OH K€ —
«MapraHioBka». HeoObluHble cBOWcTBa MapraHioBku. Kakyio OmacHOCTb MOXKET
Npe/CTaBIsATh MapraHuoBka. HyxkHa au B JgomalmiHei anTeuke OOpHAasl KHUCIOTA.
Crapsle JekapcTBa, Kak ¢ HUMU NOCTYNUTh. Borpockl k cemunapam: 1. [lepmanranar
kanms. Hcropust oTkpbiThs. Pusnueckue cBOMCTBA. OKHUCIUTENbHBIE CBOMCTBA.
IIpaBuiia xpaHeHus nepMmaHaraHata kaiuus. 2. [I[puMeHeHne pacTBopa nepMaHraHara
Kalusg B ObITy, B MeauuuHEe. Mepsl TIEpBOM IMOMOIIM TPH OTPABJICHUU
KOHIIEHTPUPOBAHHBIM PACTBOPOM IepMaHraHara kaius. 3. PactBop OpuiIMaHTOBOIO
3esnieHoro. Ilepokcun Bomopoaa, ucrtopusi OTKpbiTHA. lleprunpons. Pusnueckue,
XUMUYECKHE CcBoMcTBAa. [IpuMeHeHMEe B MEAMIIMHE: KpPOBOOCTAaHABIIMBAIOIIECE U
Je3uH(pUIIPYIOIIEe CPEICTBO.

[pakTrika (3 u): 1. [Tonyuenue omodopma.

2. JleticTBue KUCIOT Ha OPWIITHAHTOBBIN 3€JICHBIN.

3. lllenouHoe paciienyieHue JeBOMHUIICTHHA.

4. KauecTBeHHasl peakiusl Ha MEPOKCHU]T BOJIOPO/Ia.

5. Onpenenenre BATAMUHOB B IIpeniapaTax MoJuBUTAMUHOB.
Tema 12. Xumus B MeauuHe (16 gaca)

Teopus (10u4): IlepBeie maru xumun B MmeauiuHe. [lonsaTtue o dapmakonoruu,

MaTPOXUMHH, XUMUOTepanuu. Ilapanenbc — OCHOBOMOJIOKHUK MEIUIIMHCKONW XUMUHU.
Knapnuii I'amen — ¢apmakosor. Il. Dpaux — OCHOBOMOJOXKHHUK XUMHOTEPAIUH.
[Ipodeccun: xumuk, OMOXUMUK, hapMaIeBT, JJAOOpaHT.
JlekapcTBeHHbIE  BEUIECTBA. Knaccudukammm  1neKapCTBEHHBIX  BEIIECTB:
dapmakonoruueckasi, xumudeckas. CpIpbE€ I TONYYCHHS] HEOPTaHMYECKUX,
OpraHUYECKUX JIEKAPCTBEHHBIX BellecTB. POpMbl JIEKAPCTBEHHBIX MPENapaToB:
TaOJIETKH, JIpake, CBEUU, IMYJIbCUHU, CYCTICH3UU, HACTOUKH U JIp.

[Ipaktuka(64): 1. O3nakomiienre ¢ opMaMu JIEKApCTBEHHBIX MPENapaToB.

2. 3HaKOMCTBO C 00pa3IaMu JEKapCTBEHHBIX CPEACTB M OMBITHI C HUMH.

3. DKCKypCHs B MEJITYHKT.

Cambie npocThie U3 JIEKAPCTB

Ilepmanranar kanusi. Uctopust oTkpbiTs. Pusznueckue cBocTBa. OKUCIUTENbHBIC
cBoicTBa. IIpumeHeHHe pacTBOPOB IE€pMaHraHata Kajaus B OBITY, B MEIUIMHE.
[IpaBuna xpaneHusi. Mepsl epBOMl MOMOIIK NPU OTPABJICHUN KOHIIEHTPUPOBAHHBIM
pacTBOPOM MEpMaHTraHaTa Kajusl.

ITepokcun Bomopona, uctopust OTKpeITUs. llepruapons. @usndyeckue, XUMUYECKUE
CBOWCTBA. [Ipumenenue B MEIULINHE: KPOBOOCTAaHABJIMBAIOIIEE u

ne3uHpUIUpyroIee CpeicTBO.




HNox: wucropusi OTKpBITHS, CTpOeHHE, (PU3NUECKUE W XUMUYECKHE CBOMCTBA,
npuMeHenue. bopHast kwuciora, OOpHBIM CHHUPT, AHTUCENTHUYECKAash AKTUBHOCTD.
DU3HUOJIOTUYECKUN PACTBOP.
JIamuc. Hamatelpaelii crnupt. I'ekcaruapar xyopuna xanbiuda. lenraruagpar
cyibdarTa 1UHKA.
AKTUBHUPOBAHHBIA YIOJIb.
[Ipaktuka 1. IlpuroToBiieHHe pacTBOpa XJOpuAa Kajblus C 3aJaHHOM MaccoBOM
JOJIE.
2. «Kugxkuii xameneon». Paznoxenune nepokcuaa Bogoponaa. H202 — okucnutens,
BOCCTAHOBUTENb. PacTBOpeHMe monma B BOJe, B crnupre. Pacrno3HaBaHHWE HMOAUIOB.
OO6ecuBeunBaHUE pacTBOpa MEPMaHraHaTa Kajausi akTUBUPOBAHHBIM YTJIEM.
Anosuteie BemectBa Aapl. Kiiaccudukanus s0BUTHIX BEHIECTB. YTapHbBINA Tras:

npu3Haku oTpaBieHus. OxazaHue nepBo mnomomu. PtyTb. TOKCHYHOCTH MapoB
prytu. Conu PTYTH: KOJOMEIb, CyJieMa, MNPUMEHEHUE B MEAULMUHE. MBIIIbSK.
Cgunen. Coequuenusi XxpoMa. TOKCHYHOCTh OpraHUYECKUX pacTBoputenei. [IpaBuna
XpaHEeHUS /10B B ObITY. Mepbl IepBOii TOMOIIU IIPU OTPABIICHUH.
XuMusi ¥ MeIWIMHA. buoreHHble S7eMeHThl W ux coeauHeHus OOmmi 0030p
OMOJIOTUYECKOM POJIH 3JIEMEHTOB-OpraHoreHoB Yriepoa. Bonopoa. Kucnopon. Asor.
Cepa. ®@ochop. buonornueckast poinb HEKOTOPHIX HEMETAJIOB, HE OTHOCSIIMXCS K
opranorenam @top. Xnop. bpowm. Wogx. Kpemunii. Cenen. buonorndecku BakHBIE
HEOopraHnueckue coeanHeHus HemeTtamwioB. Kuciaopoa. O30H. Boga. MunepanbHbie
BoAbl. llepokcun Bomopoma. depMEHTATUBHBIE CpPEACTBA 3allUThl OpraHU3MA.
CepoBonopoa. Ammuak. [{ukin moueBuHOOOpa3zoBanusa. MoHnookcua azota. Hurpartsl,
HUTPUTHI. YTJIEKUCTBIN ra3. MoHookcun yriaepoaa. bydepHbie cuctembl opraHusma.
I'mapokapOonatHas O6ydepnas cucrema. @ocdarnas O6ydepHas cucrema. MexaHu3M
OyhepHoro neicTBUg CUCTEMBI. B3aMOCBSI3b KPYrOBOPOTOB OMOTEHHBIX 3JIEMEHTOB.
buoneoprannyeckas xumMusg U MenunuHa Heopranumdeckyro OHMOXMMHUIO MOKHO
paccMaTpuBaTh Kak MPUIOKEHUE MPUHIIMIOB KOOPAWHALMOHHOW XUMUH METAIIJIIOB K
OounonornyeckuM mpodiiemaMm. MeTamisl B opranusme yenoBeka buonornyeckas poib
«MeTaJuIoB ku3HW» OOmmii 0630p ponu S-meramwioB. Harpumii. Kamwmii. Maruuii.
Kanpuii. JlanHbIE METaIIBI pACCMATPUBAIOTCSI COTJIACHO TIIAHA:
1. ConepxaHnue B 3eMHOM Kope. BaxkHeiilne npupogHble COCTUHEHUSI.
2. Conmepxanue u (HOpMBbl CYIIECTBOBAHMS B JKMBBIX OpraHm3Max. buomormdeckas
poinb. 3. [IpumeHeHne MeTaa u ero COSAMHCHU B MEIUIIHHE.
4. TOKCMYHOCTH METaJNIa U €r0 COEAUHEHU. )
OO6wmmit 0630p ponu d-mertamios. XKenezo. Mapranen. Kooansr. Meas. L{unk.
MomuGeH.
JlaHHBIE METaJUIbl PACCMATPUBAIOTCA COMJIACHO TIAHA:
1 ConepxaHue B 3eMHOM KOpe.
2. Baxxneiimme npupoHbIE COCTUHEHUS.
3. Conmepxanue U (HOpPMBI CYIIECTBOBAHHUS B JKMBBIX OpraHu3Max. buomormdeckas
pOJIb.
4. TlpumeHeHre MeTalljla U €ro COeIMHEHUI B MEIULIUHE.

®dusnonoruyeckas U NaToJoruyeckas pojib HEKOTOPBIX 3JIEMEHTOB B OpPraHU3ME.
s-Onementbl. d-Dmementsl. KowmruiekcHble  (KOOpAMHALMOHHBIC)  COCAMHCHUS
pa3lIUYHBIX  AJIEMEHTOB B  OpraHu3Me. OJEMEHTbl, OO0JIe3HH,  JIeKapCTBa.
buonoruyecku akTUBHbIE MOJIEKYJIbI.



Boga. AMuHOKHCTOTBL. ACKOpOMHOBas KucioTa. OpTOMONEKYIIApHas MEAMIIMHA.
buosiornueckn axTUBHBIE OJIMIOMEPHI buosnornueckas posib HEKOTOPBIX METAJUIOB,
HE OTHOCSIIMXCS K «MeTamiaM >ku3Hu». Amomunuid. Cepebpo. bapuii. PryTs.
CsuHer.

[Ipaktuka. Temamuueckas eukmopuna « Xumus u MeOUyuHa».

Pusnueckas XMMHS U MEJIULIMHA.
du3nonor — 310 PUIMKOXUMUK, UMEIOIIHUH 10 C SIBICHUSIMU )KMBOTO OPTaHU3Ma.
.M. Ceuenos JKuBble OpraHu3Mbl MOTYT CYIIECTBOBATH JIMILb Onarogaps Ux
3aMedareabHON CIOCOOHOCTH KMHETUYECKH KOHTPOJIMPOBATh XUMUYECKUE PEAKIIUU U
TE€M CaMbIM IOJABIATH CTPEMIICHUE K TOCTUKEHUIO TEPMOAUHAMUYECKUX
paBHoBecuil. 1.B. bepesun Xumnueckas TepMOAMHAMUKA U KUBBIE OPraHU3MBbI
TepMoauHamMuka M OpraHu3mbl. XUMUYecKas U OMOXMMHUYECKass KHHETHUKA U
kataiau3. GepMeHTbl — OUOJIOTMYEeCKUE KaTalu3aTopbl. 3HAYEHUE PacTBOPOB IS
O6uonoruu U MeauMHbL. KucnoTHO-11en0o4Hoe paBHOBecHe U Oy epHbIe CUCTEMBbI
opraHu3zMa. AMUHOKHUCIIOTHbIE OydepHble cucteMbl. benkoBbie OypepHble CHCTEMBI.
W3MmeHeHne KUCIOTHO-IIEIOYHOT0 PAaBHOBECHS PU PA3IMYHBIX 3a00JI€BaHUSX.

MeauuMHCKE MaTepHAJIbI

Heopranundeckne MeauiMHCKUE Matepuainbl. MeTauibl. YTIepoaHble MaTepUAIIbI.
MexaHu3Mbl B3aUMOJICUCTBUSL MEAUIIMHCKUX MATEpUAIOB C OWOJIOTHUYECKUMU
cucreMamu. B3auMopelcTBusi: Marepuall — KpOBb, MaTepuall — TKaHb, MaTepHanl —
KJIETKa, MaTeprasl — OMOIMOJIUMEPHI.

HckyccTBeHHBbIE OpraHbl.  AMNNAapaTbl  «UCKYCCTBEHHOE  CEpALE-JIETKOE»,
«HUCKYCCTBEHHasi IMoOYKa». VICKyCCTBEHHOE CEpJle 4YeJOBE€Ka C AaBTOHOMHBIM
UCTOYHUKOM MUTAHUS.

Bomnpocsl k cemuHapam: 1. Moa: HCTOpUs OTKPHITHA, CTpOSHHE, (GU3MUecKHe H
XUMUYECKHE CBOMCTBA, IPUMEHEHHUE.

2. bopHas kuciora, OOpHBIN CIIUPT, AaHTUCENITHYECKAsT AaKTUBHOCTh.
3.@usnosiornueckut pactBop. Jlsnuc. HamatslpHblii ciupT.

4, OyparnuiauH. AKTUBUPOBAHHBIN yroJib. ['opunuHuKH, TacThipyu. X mpuMeHeHue,
CBOMCTBa, CIIOCOOBI XpaHCHHS.

5. AcniupuH. [Ipumenenue, Gpapmakorornieckoe JeHCTBUE HA OPTaHU3M.

6. AuTuOMoTHKH, Knaccudukanus. JucoakTpuos.

/.ApoMaTrueckue mMacia 1 UX JelCTBUE HA OpraHu3M. ApoMaTepanusi.

8. AcriupuH, pu3HUECKHE CBOMCTBA, UCTOPHSI TIOTyUCHUS.

9. AHTUOMOTHUKH, UCTOPUS OTKPBITHS.

10. Knaccudukanmst simOBUTHIX BEIIECTB.

11. VYrapuslii ra3: npusHaku orpaBieHus. Oka3zaHue MepBoi MOMOINIH.

12. Ptyth. TokcuaHoCTh IapoB pTyTu. CONMM PTYTH: KaJIOMENb, CyJIeMa, TPUMEHEHUE
B MeauiiuHe. Mpltibsik. CBunel. CoeIMHEHUS XpoMa.

[Ipaktuka 1. ViccnenoBanue JeKapCTBEHHBIX MPENapaToB.

2. JlenoBas wurpa «Cmacute OoapHOrO». JlenmoBas wurpa CONPOBOXKIACTCS
MPOBEJCHUEM  KA4eCTBEHHOTO  aHajiu3a pacTBOpa KOHKPETHOTO  BEIECTBA
xumMuyeckumu wMeroaamu. (BemectBa: THOCynab(aT HATpus, HOBOKAWH, JIAKTAT
Kaubliusl, D-Tir0K03a, MeHbIN Kynopoc, OpoMua Kamnus, cyiabhaT Maraus).

3. UccnenoBanne TOKCUMIHOCTH OBITOBBIX BeliecTB. OCTOPOKHO, MUIIEBHIE T0OABKH !
Hx neiicTBre HA OpraHU3M.



4. Pemenue 3aa4 1o oOI11e XuMuu ¢ MeTUKO-OMOJIOTUUECKON HAMPaBIECHHOCTHIO.
5. Konkypc (konuuecTBeHHBINM) 4Kclia pemieHHbIX 3anad. CoctaBieHue COOPHUKOB
3amay yyammxca no teme (¢ pemeHussMu). CocTaBl€eHHE TBOPUECKUX PACUYETHBIX
3a/1a4 M0 pa3IuvHbIM TEMaM.

Tema 13. BoinosiHeHue npoekToB (3 4acoB)

Teopus (14): [lonsTue npoekta. TUNBI MPOEKTOB, OCHOBHBIE 3TaIbl BHITOJHEHUS
npoekta. Kpurepun ouneHuBaHUsS BBINOJHEHHUS W 3alIMThl MpoekToB. Co3naHue
MIPOEKTa OCYLIECTBISIETCS MO cleAyromuM dTanam: — OnpeneneHue npoOiaeMbl; —
Axrtyanuzauus teM; — Bpibop oObekra mzydenus; — IlocraHoBka 1enu u 3agad; —
[lonbop Marepuana; — Bpeibop MeTonoB wuccienoBanusi; — IIpoBeaeHue
dKCIEpUMEHTAIbHON paboTel; — Odopmienne paboTel; — 3amura MNPOEKTa,
Ipe/ICTaBlIEHUE PE3yIbTATOB.

[Ipaktuka (24): BpinmonHeHUWE NPOEKTOB C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
TE€XHOJIOTHH. 3aluTa MPOEKTOB.

IINIAHUPYEMBIE PE3YJIBTATDBI
Juunocmuwie pezynomamai:

e cHOPpMUPOBAHHOCT, MOTHUBAlMM K OOYYEHHIO W
L[€JICHAIIPABICHHON I103HABATEIILHON EATEIIBHOCTH;

® TOTOBHOCTb U CLIOCOOHOCTB K CaMOOOPa30BaAHHUIO;

® CIocoOHOCTh K CaMOCTOSITEIbHOM, UCCIIEA0BATEIbCKOM,
MH(POPMAIIMOHHO- [T03HABATEIbHOMN, AHATUTUYECKOH 1€ATEIbHOCTH;

e CchOpMUPOBAHHOCTh HABBIKOB  COTPYAHMYECTBA CO  CBEPCTHUKAMU
U B3pOCJIBIMU.

Memanpeomemmnuwle pe3ynbmantol:

e c(HhOpMUPOBAHHOCTH TPEJCTABICHUNA O B3aMMOCBSI3W M B3aUMOJICUCTBUU
€CTECTBEHHBIX HAYK;

e c(HhOPpMUPOBAHHOCT, YMEHHH CaMOCTOSITEJIbHO OMNpENCNsITh LeTu |
COCTaBIIATh IUIAHBI JIEATEIBHOCTH; CaMOCTOSITEIbHO OCYIIECTBIATh U
KOPPEKTHPOBATH JEATEIHHOCTD;

e BIAJCHUEC HABBIKAMU TIONYYCHHsS] HEOOXOMWMON WH(pOpMaUu, yMEHHUE
KPUTHYECKH €€ OICHWBAaTh M 00palaThiBaTh, YCIICITHAs OpPUCHTAIUS B
Pa3TUYHBIX UCTOYHUKAX WH(POPMAIIHH;

® yMEHHE HCIOJb30BaTh CPECTBA UH(POPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX
TEXHOJIOTUH;

® yMECHHE aHaJu3UpOBaTh, OIICHUBATh, TPOBEPSITh Ha JIOCTOBEPHOCTH

e 10000MIaTh HAYYHYIO HH(POPMAITHIO;

e BIAJCHUEC HABBIKAMH TIO3HABATEIBHON pPEQIEKCUU U  TMPE3CHTAIHH
PE3yIBTaTOBCOOCTBEHHBIX UCCIEIOBAHMM.

Ilpeomemnsie pezynbmamol: TOCIE 3aBepuieHUs OOy4YeHHUSI MO MNpPOrpaMme
oOyyaroiuecst Oy1yT 3HATh:

— COCTaB, CBOWCTBA, 00JIACTH MTPUMEHEHUSI Haubosee pacpoOCTPAHEHHBIX BEUIECTB U
MaTtepuagoB M YMETh NPUMEHATh UX [0 Ha3HA4YeHUI0, cOOJIo/asi mpaBuia
0e301acHoOro o0pamieHus: ¢ HUMHU;

— pOJIb XUMHUUYECKHUX DJIEMEHTOB U UX COCIUHEHUH B )KU3HEICSITEILHOCTH OPTraHU3Ma;



— BaYKHEHIINE XUMUYECKUE TPEBPAILICHNUS, JIeXKAIIHNE B OCHOBE METa0OIN3Ma;

— HEKOTOpbIE HEOPTAHUYECKUE M OPTaHUYECKHE BEIECTBA, IPUMEHIEMbBIC B
MEIUIIIHE.

[Tocne 3aBepiieHust 00y4eHus 0 MporpammMe ooyvarouuecs: OyayT yMeTh:

— COCTaBIISITh CXEMbI OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX SJIEMEHTOB B IPUPO/IE,
00OCHOBBIBATh POJIb KaXI0T0 B COXPAHEHUU IPUPOTHOTO PAaBHOBECHS,
aHAJIM3UPOBATH IPUUMHBI U TIOCIIEICTBUS €TI0 HAPYIICHUS;

— MPOBOJUTH XUMHUYECKUN HKCIIEPUMEHT IO OOHAPYKEHUIO KATHOHOB U aHMOHOB B
pacTBopax;

—co0uI01aTh NMpaBuiia 6€30NacHOCTH MPU OOPAIIEHUH C JIEKAPCTBEHHBIMU
BEIIECTBAMU U CPEJICTBAMH OBITOBON XUMUU;

—COCTaBIISITh OTYET O MPOJICTAHHOM IKCIICPUMEHTE;

—MPUMEHSITh BEIIECTBA 110 HA3HAUCHUIO;

—pemiaTs 3a7a9u pa3InIHON CTETICHH CIOKHOCTH: KaK TUTIOBBIE, TaK U
KOMILJIEKCHBIC; —pa3BUBATh COOCTBEHHYIO NHUIIMATHBY U MO3HABATEIIBHYIO
aKTUBHOCTH IMIPH PEIICHUU PA3JIMIHBIX BOIIPOCOB U MPOOJIEM B XUMUH.

PA3JIEJ] 2. OPTAHU3ALIMOHHO -
NEJATOT'MYECKUE YCJIOBUSIPEAJIU3ALIAU
MMPOTPAMMBbI

KAJEHJIAPHBIN YUEBHBI TPA®UK

No
i OcHOBHBIE XapaKTEPUCTUKN 00Pa30BaTEIHLHOTO MpoIlecca
1 KonnuecTBo yueOHBIX HElleb 17
2 B IIEPBOM IOJIYTOAUHN 8
3. BO BTOPOM ITOJIYTOAUHU 9
4 Hayaino yue6Horo roga (mmanupyemMast 1arta Hayania

3aHATHI)

5 Oxonyanue ydeOHOro TOMa (IJIAaHUpyeMas Jara
" | OKOHYAHUS 3aHATUI)

6 KomnuuectBo y‘{e6HI)IX YaCOB Ha OJHOI'O y4aliCrocda B

2
HEJIEIII0
7 KonudecTBo y4eOHBIX 4acOB Ha OJJHOTO y4allerocs B 68
" |lron
8. | ®opma opranuzamuu 06pa3oBaTEIBHOTO MPoIIecca OYHO
YCJOBUSA PEATINBAIIUU ITPOT'PAMMBI
Mamepuanvno-mexnuueckoe odecneuenue npocpammaol
OpraHu3allOHHbIE yCJIOBU, MTO3BOJISFOIINE peann3oBaTh coAepKaHue
JOTIOJIHUTENIbHOW 00pa30BaTeNIbHOW MporpaMMbl «XUMHUS B JKU3HHU YEJIOBEKa»
MPENOIaraloT HajJuyue: - TOMEIICHUs, YKOMIUIEKTOBAHHOTO  CTaHJIAPTHBIM

y4eOHBIM  O00OpyJoBaHMEM ¢ MeOenblo (lI0CKa, TMapThl, CTYyJbsi, MKadbI,
AIEKTPOOOECTICUeHNE, BBITSKHOM IIKA(, paKOBUHA C XOJOJHOW BOJIOMPOBOJIHOM



BOJOW). - HEOOXOOUMBIX MJiA HKCIEPUMEHTOB OOOpPYAOBAHUS M PEAKTUBOB. -
MYJIBTUMEIUAHOTO 000pYyJ0BaHUs (KOMIBIOTEP, HOYTOYK, MPOEKTOp, (I3ILKapTHI,
9KpaH, CpEJCTBAa TEJIEKOMMYHHUKALMHU (JOKAJIbHBIE IIKOJBHBIE CETHU, BBIXOJ B
uHTEpHET). JlupmakThyeckoe oOecrnedyeHHe MPEIoaraeT HajJudyhe TEKCTOB
Pa3HOYPOBHEBBIX 3aJaHUI, TEMAaTUYECKHX TECTOB IO KaXJAOMY pa3Aeily TEMBI,
WHCTPYKIMI ISl  BBIIIOJIHEHMSI TMPAKTUYECKUX paldoT, TaOJULbl XUMUYECKUX
anemenToB JI.1. Menpeneea, TaGauIlbl paCTBOPUMOCTH OCHOBAHUH, KUCIIOT, COJICH.

Y4eOHO-MeTOAUYECKOE 00ecnedeHrue POrpaMMbl

Meronuka oOydeHuss Mo mnporpamme «XUMHUS B JKM3HU YEJIOBEKAa» COCTOMUT H3
COYETAHUS JIEKUMOHHOIO H3JI0KEHHMS TEOPETUYECKOr0 MaTrepuana C HarjsIHbIM
NOKa30M WLIIOCTPUPYIOLIETO MaTepuaia U NpUEMOB PEIICHHS MPAKTUYECKUX 3a7ad.
OOyuaromuecss 3aKpeIUIAIOT IOJyYEHHbIE 3HAHUA IIyTEM CAMOCTOATEIBHOIO
BBIMIOJTHEHUSI TpaKkTUYeckux pador. s pa3BUTHS TBOPUYECKOTO XHMHUYECKOTO
MBIIUICHNS U HABBIKOB aHAJIUTUYECKOUN JAEATEIbHOCTH NEAAror MPOBOAUT CEMUHAPHI,
3aHATHS 10 MPE3eHTAIlMM TBOPUYECKUX W MPAKTHUYECKUX PabOT, MO3TOBbIE IITYPMBI,
UHTEJUIEKTYyalbHbIE UTPBI.

NudopmanuonHoe odecneyenune
CIIPaBOYHUKH, YUEOHBIE TTAKAThI, JOTIOJHUTENbHAS JIUTEpaTypa 0 XUMUH,
pa3IaToOuHbIN MaTepua, NoJ00pKa KOMITBIOTEPHBIX MTPE3EHTAIUN 1
BU/IEOMATEPUATIOB

OOPMbBI ATTECTAIIMM 1 ONEHOYHBIE MATEPHUAJIbBI

@opMbl NMPOBEJEHUNA ATTECTAIMM: OMNPOC, TECTUPOBAHHE, aHKETHUPOBAHUE,
KOHTPOJIBHOE 3aJlaHKe, TIearoruieckoe HaOIoICHHE.

Jlyist oTcnexkuBaHUsl Pe3yIbTaTUBHOCTA 00Pa30BATENIBHOTO IMpoIiecca Mo mporpaMmme
«XUMHS B JKM3HU YEJIOBEKA» HCIOIB3YIOTCS CHEAYIOINIME BUIbI KOHTPOJA: -
IpEeABAPUTENBHBIN KOHTPOJb (MpOBEpKAa 3HAHMWI ydalllUXCS HAa HAYaJIbHOM JTalle
OCBOEHUS MPOrPAMMBI) — BXOJHOE TECTUPOBAHUE; - TEKYIIUI KOHTPOJIb (B TEUECHUE
BCEr0 CpOKa peaju3alliyd MNporpaMMbl); - WUTOTOBBIM KOHTPOIb (3aKIIOYUTEIbHAsS
MIPOBEPKA 3HAHUI, YMEHH, HABBIKOB 10 UTOraMm peann3auuu [Iporpammer).

dopMBbI aTTeCTAllUNU: - CAMOCTOSITEIbHAs paboTa;

- TECTUPOBAHUE;

- TBOPYECKHE OTUETHI;

- Y4aCTHE B TBOPUYECKNX KOHKYPCAX U MPEAMETHON OJTUMITHALE 110 XUMHUH;
- IpEe3CeHTalus U 3aI1Ta IPOEKTa.

Texymuit  koHTponb: dopmaMu KOHTPOJII YCBOGHHMSI y4eOHOro Martepuana
MpOrpaMMbl SIBJISIFOTCS OTYETHI MO MPAKTUYECKUM paboTaM, TBOpUYECKUE palOThI,
BBICTYIUUIEHUSI HA CEMUHApax, CO3/IaHKe Mpe3eHTanuu no teme u 1. 1. OOyyatouiuecs
BBINIOJIHAIOT 33laHUs B HWHAWBUIYAJIbHOM TEMIE, COTPYAHWYAs C IE€IaroroMm.
BrinosiHeHNE TIPOEKTOB CO3/IA€T CUTYALIUIO, TO3BOJISIIOIIYIO PEATTM30BaTh TBOPUYECKHUE
CUJIbl, 00€CTICYUTh BHIPAOOTKY JIMUHOCTHOI'O 3HAHUSA, COOCTBEHHOI'O MHEHUS, CBOETO



CTHIIA ACATCIBHOCTH.

BxntoueHne oOydamImMXCs B pealbHYI0 TBOPYECKYIO

NEeSATENbHOCTh, MPUBJIEKAIONIYI0 HOBU3HOM M HEOOBIYHOCTBIO SIBIAETCS CTHUMYJIOM
pa3BUTHUS MO3HABATEIBHOrO MHTEepeca. OJHOBPEMEHHO PAa3BUBAIOTCA CIOCOOHOCTH
BBISIBIISITh MPOOJIEMBI M pa3peliaTh BO3HUKAIOIIME MpoTuBopeurs. [lo okoHuaHuu
KaKJI0M TEMBI IIPOBOJAUTCA UTOIOBOE 3aHATHE B BUAE TEMATUYECKOIO TECTUPOBAHMS.
Nrorosas aTrrecranus Npe1yCMaTPUBAET BBIOTHEHNE NHANBUAYAIBHOTO POEKTA.

Cucrema oTciIe:KUBAHUS U OlICHUBaAHUS pPE3yJabTaTOB

o0yueHHs JeTeHIaHHON mporpamme.
IIponecc 00ydeHus mpeaycMaTprUBaeT CIEAYIOINE BUABI KOHTPOJIA:

Bpems npoBeaenus

| Ilean npoBeenus

\ DopMbI KOHTPOJISA

BxoaHoil KOHTPOJIb

B
rojaa

Hayaje  ydeOHOro

Onpenenenue YPOBHS
pa3BUTHS JIETeH, 1704
TBOPUYECKHUX CIIOCOOHOCTEN

Tect

Texkyumuii KOHTPOJIb

B TeUECHUE
y4eOHOro roja

BCCTO

Onpenenenue CTEIIEHU
YCBOCHHSI  00yYarolmuMucs
yueOHOTO MaTepuana.
Onpenenenne  rOTOBHOCTHU
JeTeil K BOCIIPUSITUIO HOBOT'O
MaTepuana. [ToBreiieHue
OTBETCTBEHHOCTH u
3aMHTEPECOBAHHOCTH JIETEU
B 00y4YeHUHU. [ToxGop
Hanbosee 3 HEeKTUBHBIX
METOJIOB u CpEIICTB
00yJeHUS.

MIpaKTHYCCKas
coOeceI0BaHuE;
BUKTOPUHA, 3ayeT
3aJa4am

pabora;

110

HUTOroBbIid KOHTPOJIb

B xoHme yueOHOrO roma
1o OKOHYaHUHU
o0ydeHUs 1o
IpPOrpaMme

Omnpenenenue  U3MEHEHUS
YPOBHS pa3BUTHUS JIETEH, WX
TBOPUYECKHX CIOCOOHOCTEH.
Onpenenenue pe3yabTaToB
oOyuennsi. OpueHTHPOBaHUE
y4alquxcsi Ha JaJIbHEUIIEe
(B TOM qucie
CaMOCTOSITEIBHOE)
oOydeHue. [lonyuenue
CBEJICHUH JUTS
COBEPIIICHCTBOBAHMSI
00111€00pa30BaTENHLHOM
IporpaMMbl ¥ METOJIOB
00y4YeHMUs.

3ammuTa IIPOEKTHO-
HCCIIEIOBATEIBbCKOM
paboThI




METOAUYECKHUE MATEPHUAJIbBI

OCOOEHHOCTBIO OpTaHM3aIlid 00pPa30BATEIBHOIO TPOIecca SIBISICTCS OYHOE
oOydeHmue.

OcHoBHBIME (popmMamMu  pabOTBI HA 3aHATHH SBISIOTCS KOJJICKTUBHBIC
0OCYXIIEHUs, IUCKYCCHUH, OKCKYpCHH, TIPAaKTHYECKHE padOTHI, HCCICAOBaHUE,
Ha0JI0/IeHne, paboTa ¢ Hay4YHOU JTUTEpaTypoHu.

OcCHOBHBIC METO/IBI OpraHU3ANNH YIeOHO-BOCTIMTATEIIBLHOTO IIpoIIecca:
CrnoBecHbIll METOJT - pacckas, 0ecena, 00CyKIeHUE;
MeToa HarIsAHOCTH - HATJISLTHBIC TOCO0OUs, (HOTO- M BUACOMATEPHAIIBI.
[TpakTuueckuii MeTo1 — HaOJIOICHHUE, TTPAKTUICCKUE PAOOTHI, SKCKYPCHHH.
OOBICHUTEIIBHO-UILTIOCTPATUBHBIN - COOOIIEHNE TOTOBOM HH(POPMAIIHH.

¢ YacTHYHO-TIOMCKOBBIA METO/ - BHITIOJHEHNUE MTPAKTUICCKUX Pa0bOT.

B mporecce o0ydeHUsT MpeaycMaTPUBAIOTCS TCOPETUUYCCKUE M MPAKTHUSCKHEC
3aHATH. TeopeTndyeckasl 4acTh OOBIYHO 3aHUMAET He Oosiee 45 MUHYT OT 3aHATHUS U
9acTO UACT MapajuICIIbHO C BHIMOJTHEHUEM MTPAKTHYCCKOTO 33 IaHU.

Cmpykmypa 3auamuii cOCmoum u3 HeCKOJIbKUX 3manoe:

1. Opranu3zarus Hayana 3aHsITHS (aKTyaau3alys 3HaHUH )

2. IlocTaHoBKa II€JIH M 331249 3aHATUS (MOTHBAIIHS)

3. TeopeTnueckas 4acTh (03HAKOMJICHHE C HOBBIM MaTEPHAJIOM )
4. TlpakTrueckas 4acTh (IEPBUYHOE 3aKPEIJICHUE HABBIKOB)

5. [TpoBepka NEpBUYHOTO YCBOCHUS 3HAHUI

6. Pednexcus

7. PexoMeH a1y 11 CaMOCTOSTEIIBHOM PaOOTHI.

Ha 3aHsTuAX NpUMEHSAIOTCS AMAAKTUYECKUE MaTEepHaIb:

® UAAKTUYECKHE MOCOOUs (KapTOUKH, pa3aaTOYHBIA MaTepuai, BOMPOCHI
JUIsl yCTHOTO M MUCBMEHHOTO OMpOca, MPAKTUUECKUE 3aJaHus);

® BHJICO3AINUCH, BUJIEO YPOKHU;

® [pEe3CHTAlUH.
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16. Cxyanosa JI.I'. Dxonorus >xunuiia u 370poBes yenoseka. Xumus (U] «IlepBoe
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TOYKH 3peHHS XuMuKa. — M.: Bercmr. mk. 1991. -288 c:

17..Moaynu 3JeKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB «XUMUS»

(http://fcior.edu.ru).

JlutepaTypa 1 yyammxcs
1. Anmux6eposa JL.IO. [Tone3nas xumus: 3agaun u uctopuu. — M.: JIpoda, 2008.
2. AptamonoBa I.I'., Caraiinaunas B.B. npakTudeckue paGoThl ¢ UCCIIeI0BaHUEM

JIEKapCTBEHHBIX MPENapaToB U CPEACTB ObITOBOM XumuH.// Xumus B mkose.- 2002.-

Ne 9. ¢. 73-80

3. Heratkun B.B., JIaxosa FO.M. Xumus niis 110003HaTENIBHBIX. — SIpOCIaBIib:
Axanemus K: akagemus xonaunr, 2000. 3. Kykymkuna FO.H. Xumus Bokpyr Hac. —
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otBetamu. M.: APKTH, 2000.
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