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IHosicHuTeNLHAA 3ANUCKA

JlononuutenbHass oO0uIeo0pa3zoBaTenabHas oO0IIepa3BUBaloIias mporpamma (ganee
JOOII) «XuMHsl B )KU3HU YEITOBEKA» UMEET €CTECTBEHHOHAYYHYIO HAIIPaBICHHOCTbD.
JNOOII «Xumus B *U3HU YEJIOBEKa» pa3paboTaHa HAa OCHOBE CJIEIYIOUIMX HOPMATHBHO-
NpaBOBBIX JOKyMeHTOB: @DenepanbHbiii 3akoH «OO0 oOpa3oBanun B Poccuiickoi
Oenepanun» ot 29.12.2012 No273-03, Konuenuus pa3BUTHS AOMOJTHUTEIBHOIO
oOpazoBanus neted (yrBepxkaeHa pacnopsbkeHueM [lpaButensctBa PO ot 04.09.2014
Nel726-p), Can-IluH K yCTpPOWMCTBY, COIACPXKAHUID U OPraHU3aAlUHU JI€SITEIbHOCTH
oOpa3oBaTeIbHBIX OpraHU3alUi JOMOJHUTENLHOIO OoOpa3oBaHus JAeTeil (yTBEp:KIEHO
NOCTaHOBJIEHWEM [ J1aBHOro rocyaapcTBeHHOro canutapHoro Bpaya P® ot 04.07.2014
Ned41), Tlopsanox opraHu3aldd M OCYIIECTBICHUS 00Pa30BaTEIbHOW AESTEIBHOCTU IO
JOTIOHUTENIbHBIM  00111€e00pa3oBaTeIbHbIM ~ MporpaMMaM  (YTBEPXKACH  MPHUKA30M
MunucrtepctBa oOpa3zoBanus u Hayku P® ot 29.08.2013 Nel008), Meroauueckue
PEKOMEHJAIMU [0 TMPOEKTUPOBAHUIO JIOMOJHUTEIBHBIX OOIIEPa3BUBAIOIIMX MPOrPaMM
(Bxirouasi pasHoypoBHeBble mporpammbl) (IIpunokenune k mnucbMy JlemaprameHTa
roCy/IapCTBEHHOM TOJUTUKH B c(epe BOCHUTaHUS JeTed M MOJoAeKH MUHHUCTEpCTBa
obOpazoBanus u Hayku P® ot 18.11.2015 Ne(09-3242.

JlononHuTenbHas 001IeoOpa3oBarenbHas o00IIepa3BUBaloias MIporpaMma «XuUMHUS B
KU3HM 4YEJOBEKa» OpPHEHTUPOBAHA HA pA3BUTHE [I03HABATEIbHOW aAKTHUBHOCTH,
CaMOCTOSITEIILHOCTH, JIFOOO3HATENFHOCTH, Ha JOIMOJHEHHE M YIIyOJieHWe UIIKOJIbHOU
OporpaMMbl MO XUMHH, (GOPMHPOBAHUIO MHTEpeca K HAyYHO-UCCIIEeN0BATEIbCKON
NEeATEITbHOCTH.

HoBu3Ha J0NOJIHUTENBLHOH 001I€00pPa30BaTe/IbHON NMPOrpaMmMbl «XHUMHUSA B KU3HU
YEJIOBEKa» 3aKIIOYAETCS B TOM, YTO KPOME ONpPEAECIEHHBIX 3HAHUA M YMEHUW ydaliuecs
IPOBOAAT OOJBIIYIO U HAMPABICHHYIO Pa0OTy M0 HAKOTUIEHUIO U PACIIMPEHUIO 3HAHUHN O
OPUMEHEHHH XHMHWYECKHX BEIIECTB B IIOBCEAHEBHOM XW3HU. B mporpamme kpome
TPaJIUIUOHHBIX METOOB U (HOPM OpPTaHMU3AIIMU 3aHITHH, UCTIONB3YIOTCS HHPOPMAIIMOHHO-
KOMMYHUKaTUBHbIE TeXHOJOTUH. [Ipumenenne MKT mo3BosisieT 3HAUUTEIBHO PACIIUPHUTD
BO3MOKHOCTH TpEAbSBICHUS y4eOHOM HH(OpMAINM, MO3BOJSIET YCHJIUTh MOTHBAIUIO
00yJaromuxcs.

AKTYyaJIbHOCTh NpOrpaMMbl. XHMHS - 3TO HayKa O BEIIECTBAX, HUX CBOWCTBAX M
[IpEBPALLECHUAX. POJIb XUMHHM B )KM3HU YEJI0BEKA OTPOMHA. XUMUYECKask IPOMBIIUIEHHOCTD
B HACTOSIIIee BpeMs pa3BUBAETCS Topas3io ObicTpee, YeM Jrodast Apyras, U B HauOoJbLIeH
CTENEHU ONpEeEseT HAyYHO - TeXHUYeCKui nporpecc. COBpeMEHHOMY YEJIOBEKY ITPOCTO
HEOOXOAMMO 3HaTh U MPABUIBHO MCIOJIB30BaTh JOCTIXKEHUSI COBPEMEHHOM XUMHUHU M TEX
BEILECTB, KOTOPBIE HUCIOIB3YIOTCS B OBITY.

3HaHMs, TOJyYaeMble B IIKOJE IO XUMHH, BO3MOXHO M HEOOXOIMMO TI'PaAMOTHO
IPUMEHATh U B MOBCEIHEBHON XM3HU. [l03HaBas OCHOBOIOJAraroOIIME 3aKOHBI XMMUH,
oOyJaromecs: 3HaKOMSTCA C COCTABOM U CBOMCTBAMHU PA3JIMYHBIX XUMHYECKHX BEIIECTB,
KAaK €CTECTBEHHBIM O0pPa30oM MPUCYTCTBYIOLIME B YEJIOBEYECKOM OpPraHU3ME, TaK U INpHU
HE3aBUCUMOM BHEIIHEM BO3JeWCTBUH. [IIKOJBHUKM Y3HAIOT, KAK UMEHHO 3TH BEILECTBa
BJIUSIOT HA MPOLECCHI KU3HEACATEIBHOCTH OpraHu3Ma M Ha camy JKU3Hb Y€JIOBEKa - YTO
MIOJIE3HO U B KAKUX KOJMYECTBAX, & YTO MOXKET OKA3bIBAaTh OTPULIATEIILHOE BIIUSHHUE.



JlononHuTenbHas oOpa3oBaTesibHasi 00IIepa3BUBAOIIAsl porpaMMa «XUMHUS B KU3HU
YeJIOBEKa» 3HAKOMUT OOy4YaromMXCAd C KOMIUIEKCHBIMM MpoOJieMaMH M 3aJadyaMi,
TpeOYIOIMMU CHHTE3a 3HAHWU MO psiay npeamMeToB (pusuka, OHOJIOTHS, JKOJIOTHS,
reorpadus, UCTOpus).

DKOJIOTUYECKUI acCHeKT: aHaJliu3 M3MEHEHUH B OKpYXKalolled cpelie U OpraHu3anus
CBOETO BJIMSHUS HA CUTYalMIO, GOPMHUPOBAHUE OEPEKHOIO OTHOLIEHUS K PUPO/IE.

®u3nyeckuil acneKkT: u3ydeHue (PU3NYECKUX CBOMCTB BEUIECTB, PU3NYECKHUE METO]IbI
aHanu3a BeuecTBa. VcTopuyeckuii acCeKT: HCTOPUYECKUE CBEICHMSI O BIMSHUM XUMUU Ha
KU3Hb YEJIOBEKA.

buonoruyeckuit acmeKT: n3y4yeHue XUMHUYECKOT0 COCTaBa 00bEKTOB KUBOU MPUPOIBI.

Nudopmatuka — mnouck wuHpopmanuu B HMHTepHere, co3manue U odopmieHue
npe3eHTalui, paboTa B TEKCTOBBIX U TAOJIMYHBIX pEeAKTOpaX.

Copnepxxanue [Iporpammbl 3HAKOMUT OOYYAIOMIMXCA C XapaKTEPUCTUKOM BEIECTB,
OKpYXaIOIMX HAc B ObITY: BOJA, MOBapeHHAas COJb, C BELIECTBAMU, U3 KOTOPBIX CHIEJIaHbI
nocyaa, CIHUYKH, KapaHjaamu, Oymara, CTPOHUTENIbHbIE MaTepHalibl, aBTOMOOWJIbHAs
TEXHHKa, JiekapcTBa. Takue Tembl kak: «Boma», «lloBapennast conb», «COuukm»,
«bymaray 1aroT BO3MOXKHOCTb aKTyaIM3al[ui KOJIOTUYECKUX 3HAHUI 00yJaromuxcsl.

[IpakTueckue 3aHATHS CHOCOOCTBYIOT (OPMHUPOBAHUIO CIIELUATBHBIX yYMEHUN U
HABBIKOB Pa0OTHI C BEIIECTBAMU U 000PY/I0BAHUEM.

[IpoexkTHbie pabOTHI, TeMaTHKa KOTOPBIX MpuBoauTcs B Ilporpamme, mNO3BOMIAT
chopMHpOBaTh y OOYYAIOMIMXCS YMEHHE CAMOCTOSITENIbHO MPUOOpETaTh W MPUMEHATH
3HaHMSI, a TAK)KE PA3BUBAIOT X TBOPUYECKHUE CIIOCOOHOCTH.

AxrtyansHOCTh [Iporpammbl o0yclioBieHa TeM, YTO B y4eOHOM IUIaHE MO MpPEeJAMETY
«XumMus» 0TBeIeHO Beero 2 yaca B Henento B 8 u 9 kinaccax u 1 yac B 10 u 11 knaccax, uro
Ja€T BO3MOXKHOCTh C(HOPMHUPOBATH y 00YyUaIOIIUXCS TOJIBKO 0a30BbIe 3HAHUS 110 MPEIMETY.
B Ttoxe Bpemsa Bospact 13-16 jer sBusercs BaKHBIM I MPOQPECCHOHATBHOTO
camooripeiesieHus o0ydaronuxcs. Bo3MOXKHO, YTO MPOCHYBIIMICS HHTEPEC K XUMHUHU
MOKET BJIMSATH Ha BBIOOP Oyyiieit npodeccun.

[Iporpamma HampapiieHa Ha JIMYHOCTHO-OPUEHTUPOBaHHOE oOydeHnue. Ponp memarora
COCTOUT B TOM, YTOOBI CO3/IaTh KaXIOMy OOydYaromemycs BCe YCIOBHUA, JJIsd HamboJjiee
MOJTHOTO PACKPBITUA M peanu3anuu ero crmocobHocredd. Co3marth Takue CHUTYyallud ¢
UCIIOJIb30BAHUEM PA3IUYHBIX METOAOB OOYYEHUS, MPU KOTOPBIX KaXAbI OOyYaArOIIHIiCs
npujaraeT coOCTBEHHbIE TBOPYECKHE YCHUIIUS U HMHTEJUIEKTYyaJIbHbIE CIOCOOHOCTH TpHU
pELIEHUH MOCTABIEHHBIX 3a1a4.

[Iporpamma «XuMHuS B )KU3HH YEJIOBEKa» CO3/aHa C LENbio (OPMUPOBAHUS HHTEpECca K
XUMHH, PACIIUPEHUs Kpyro3opa ooydaronuxcs. OHa oprueHTHUpoBaHa Ha oOy4aroruxcs 13-
15 ner, TO ecTh TaKOTrO BO3pacTa, Korjaa pedstaM CTAHOBUTCS MHTEPECEH MUP, KOTOPBIN UX
OKpY’>XaeT U TO, YTO OHU HE MOTYT OOBSCHUTH, a CIIEHUANbHBIX 3HAHUN €Il HEe XBaTaeT.
OOyuaromuecss ¢ pOXICHHUS OKPY)KEHbl PA3JMYHBIMU BEIIECTBAMU M JIOJDKHBI YMETb
oOpamathcsi ¢ HUMH. OCHOBHBIM YCJIIOBUEM 3aUMCIICHUS JIeTeH 171t 00yueHus sSBISETCS X
3aMHTEPECOBAHHOCTh M JOOPOBOJBHOE IKEJIAHME 3aHUMAThCA €CTECTBEHHOHAYYHOU
JEeSATENbHOCTBIO.

Ileoazocuueckasn uenecoodpaznocmes npozpammol

[lenarornueckas 1enecooOpa3HOCTh MPOrpaMMbl 3aKJIIOUYAETCSI B TOM, YTO B IpOLIECCEe
0o0y4eHHUsl CO3/IaI0TCsl YCIOBUSI K (POPMHUPOBAHUIO Y O0yUYarONIUXCSl I[EIOCTHOW KapTHUHBI
MHPA, BOCIUTAHUIO JIIOJIE TBOPUYECKUX U KOHCTPYKTHBHO MBICIIAIINX, TOTOBBIX K



PEIIEeHUI0 HeCTaHIaPTHBIX JKU3HEHHBIX 3a/1a4d. Ha 3aHsaTHsIX 1Mo mporpamme GopMHUPYIOTCS
yMeHUsI 0€30IMacHOro OOpallleHus C BEIIeCTBAMHU, HCIOJb3YEMbIMU B IOBCEIHEBHOU
KU3HU, 3aKJIa/bIBAIOTCSI HOPMBI 3I0pOBOr0 00pa3a KU3HHU. 3HAKOMCTBO OOYYaloOLIUXCs C
XUMHUYECKUMU BEIECTBAMH, U3 KOTOPBIX COCTOUT OKPYKAIOIINI MUP, TIO3BOJISET PACKPHITH
BaXHEHIIINE B3aMMOCBSI3M UYEJIOBEKA M Pa3IUYHBIX BEIIECTB B Cpele ero obutaHus. ITo
MO3BOJISIET PEOCHKY MPUOOPECTH 3HAHUA U YMEHHsI, KOTOPhIE OH B JaJbHEHUIIIEM MOXKET
MCIIONB30BaTh KaK B Mpollecce 00yUeHHUs B Pa3HBIX JUCIMILIAHAX,TaK U B TIOBCETHEBHOM
KU3HU JIJIS1 PeIICHIUs] KOHKPETHBIX 3a71ad.

[Iporpamma oOecrieuynBaeT pa3BUTUE YMEHUH B HAyYHO - TPAKTHYECKOW H
uccien0BaTeNbCKoM nearenbHocTd. Co3naer yclioBUsS JiA MOJHOLIEHHOTO pPa3BUTHUSA
TBOPYECKHUX CITIOCOOHOCTEH KaXKIOTO 00YyJaromerocs, yKperieHne HHTepeca K 3aHATHSM 110
XUMHH.

[IporpamMmma «XuMHUS B KH3HU YEIOBEKa» CBsi3aHAa C BO3PACTHBIMU OCOOCHHOCTSIMHU
oOy4aromuxcs JaHHOTO BO3pacTa: JH0003HATENbHOCTh, HAOMIOAATENIbHOCTh; MHTEPEC K
XUMHUYECKUM TIpolieccam; XeJlaHueM paboTath ¢ 1abopaTOPHBIM 000pyI0BaHUEM;, OBICTPOE
OBIIJICHHE YMCHHUSIMHU U HABBIKAMHU.

Kypc HOCHT pa3BUBArONIYIO, IEATEIHPHOCTHYIO M IIPAKTUYCCKYIO HAITPABICHHOCTb.

OTJANYUTEILHOH O0CO0EHHOCTBIO JAHHOW TMPOTPpaMMbl 3aKJIFOYAETCS B TOM, 4YTO
mporpaMMa CYIIECTBEHHO JIOMOJHSAET 00beM IIKOJIBHOW mporpamMMbl 1o xumuu. Kpome
TEOPETHYECKOTO Kypca MpeaycMaTpPUBACTCS 3HAYUTEIBHOE KOJHWYECTBO MPAKTHYCCKHUX
paboT, TaBHAs I1€JIb KOTOPHIX — pa3BUTHE TMPAKTUYECKUX YMEHHMH ¢ HaBBIKOB
CaMOCTOSTEIILHOM, SKCIEPUMEHTAIIBHON U MCCIE0BATEIbCKOM JIEITebHOCTH yUaluXcsl.
PeGsita Haydatcst CTaBUTh MPOCTEHIINE OMBITHI, pabOTaTh C PEAKTUBAMHU, IUIAHUPOBATH
CaMOCTOSATEIbHYIO pa0OTy HaJl BEIOpAHHOMN TeMOM, 0(OPMIISTh TPAKTUUECKHE PAOOTHI.

OOyyeHue 1Mo JaHHOM mporpaMme OCYIECTBIseTcs B (opme MpaKkTUUeCKuX padoT,
AKCKYpCHH, a Tak)Ke MpeaycMaTpUBaeTCa UHIUBHIyalbHas paboTa ¢ 0lapeHHBIMH JAEThbMHU
¥ TIOJITOTOBKA 00YYAIONIUXCs K HAYYHBIM KOH(EPEHIUSAM U MTPEAMETHBIM OJIMMITHA]IAM.

Aopecam npozpammol

[Iporpamma paccunTaHa Ha JETEW CPEAHETO MIKOJIBHOTO BO3pacta. J[aHHBIM BO3pacT
ABIIAETCS TIEPUOJAOM OTPOYECTBA, BAXKHEWIIME crenuPUUIEecKue dYepThl KOTOPOTO
NPOSIBIIIIOTCS. B CTPEMJICHMHM K OOIIEHUIO CO CBEPCTHUKAMU, MOSBJICHUHM B TOBEJACHHUH
MIPU3HAKOB, CBUAETEIbCTBYIOIINX O >KEJTaHUM YTBEPIUTh CBOK CaMOCTOSITEIbHOCTD,
HE3aBUCHUMOCTb.

CtpemieHne moapOCTKOB OBIAACTh PA3IMUYHBIMU YMEHHSIMHU CIIOCOOCTBYET Pa3BUTHUIO
9yBCTBa COOCTBEHHON yMEIIOCTH, KOMIIETEHTHOCTH H MOJTHOIIEHHOCTH.

10T nepuos XapaKTepU3yeTcs CTaHOBJICHUEM n30UpaTENbHOCTH,
L[€JICHANPABIEHHOCTH BOCIIPUSITHS, YCTOMYMBOIO MMPOU3BOJIBHOTO BHUMAHUS U JIOTHYECKON
naMatu. B 310 Bpemsi akTuBHO dopMupyeTcsi abCTpaKTHOE, TEOPETHUECKOE MBINIJICHHUE,
YCUJIMBAIOTCS WHAWBUYalIbHbIE Pa3liMuus, CBSI3aHHbIE C PA3BUTHEM CAMOCTOATEIBHOTO
MbIIIUIEHUS. MIeT craHOoBlIeHHE HOBOT'O YPOBHSI CAaMOCO3HAHMsI, KOTOPBII BbIpa)KaeTcs B
CTPEMJIEHUU MOHATH c€0sl, CBOM BO3MOXKHOCTH, CBO€ CXOJCTBO C APYTUMU I€TbMU U CBOIO
HETOBTOPUMOCTb.

[Iporpamma «XuMus B *KU3HHU YEJIOBEKa» CO3/1aHa C LEIbI0 (OPMUPOBAHUS UHTEpPECA K
XAMHH, PacIIupeHust Kpyrozopa ooydaronuxcs. OHa opueHTHpOBaHAa Ha oOydJatoruxcs 13-
16 net, To ecTh TaKOro BO3pacTa, Korja pedsiTaM CTaHOBUTCS MHTEPECEH MUD,



KOTOPBIN WX OKPY)KaeT U TO, YTO OHU HE MOTYT OOBSICHUTSH, a CIICIIUAIbHBIX 3HAHUH eIlle He
xBataeT. OOyyarommecs ¢ pOXICHUS OKPYKEHBI Pa3IMYHBIMH BEIIECTBAMU U JOJIKHBI
YMETh 00pamarbcsi ¢ HUIMU

Bospacrt nerelt, yuactByromux B mporpamme 13-17 ner.

dopMupyIOTCS Tpynna YuciIeHHOCThIo 0T12 10 20 yenoBexk.

Habop yuamnuxcs B rpynny OCyIecTBIsSE€TCS Ha OCHOBE CBOOOAHOIO BEIOOPA IE€TbMHU
U UX pOAUTENSIMHU (3aKOHHBIMHU TPEJACTaBUTEISIMU), 0e3 oT0opa U MNpeIbABICHUS
TpeOOBaHUM K HAIMUUIO CIICHIUATIBHBIX 3HAHUHN y peOeHKa.

Cpok peanuzayuu npozpammosl U 00bEM YUeOHbIX UACOB:

[Iporpamma paccuutana Ha 1 rog o0yuyenusi. 144 gaca, 2 paza B Hejielto 1O 2 yaca.
Dopmol 0Oyuenun:

OO6yueHue 1o nporpaMmme OCyIEeCTBISETCS B OUYHOU (hopMe, HO TaKKe MPUMEHSIOTCS
Y TUCTAHIMOHHbIE TEXHOJIOTUU O0yUYECHHUSI.

JlucTaHIMOHHOE O0y4YeHHe TIPUMEHSETCS C IEeNbI0 MHIWBUIYaTbHOTO OO0YUYCHHS
y4yaluxcsi, TPOMYCTUBIINX 3aHATHS MO OOJIE3HH, WIM IPYTMM MPHYMHAM, a TaKKe B
YCTIOBHSIX OTPAHUYUTEIIBHBIX MEPOTIPUSITHIA.

JuctaninonHoe oOydYeHHE OCYIIECTBISETCS C MPUMEHEHHUEM CEPBHCOB CETH
HNuTepHer:

® HJIEKTPOHHAS 110YTa;

¢ Cucrema Moodle (moaysbHas 00BEKTHO-OpPUEHTUPOBAHHAS JTMHAMUYecKast
ydeOHasl cpena);

e iathopma Z00m,;

e cepBuchl GOOgle: TOKyMeHTBI, MPe3eHTAIIUH, TAOIHUIIBI, HOPMBI, CANTHI;

® ipyrue MOUCKOBbBIE, HHPOPMALIMOHHBIE U UHTEPAKTUBHBIE CEPBHUCHI.

B mporiecce 0o0ydeHUs  UCIOJNB3YyeTCSd  Takue GOpMbI 3aHATHHN KaK:
KOMOMHUPOBAHHOE, MTPAKTUYECKOE, Oecea, OTbIThI, SKCTIEPUMEHTHI, YKCKYPCHH.
B nmanHOlf mporpamme OTHaeTcss MPEANOYTeHHE TakuM (opmaMm, MeToaam
00y4eHUs, KOTOPBIE:
® CTUMYJIUPYIOT OOYyYalIIUXCS K TOCTOSIHHOMY TOTIONHEHHIO 3HaHuM (Oecenpl,
BUKTOPHUHBI, OJTUMIINAIBI U T.]1.);
® CIIOCOOCTBYIOT Pa3BUTHUIO TBOPYECKOTO MBIINUICHHS, METOJbI, O0eCreYnBaIONIne
dbopMHUpOBaHNE WHTEJUICKTYyaJIbHBIX yMEHHM: aHajiu3, CHUHTE3, CpaBHEHHE,
YCTaHOBJIEHUE TPUUYUHHO-CIIEICTBEHHBIX CBSI3€M, a TAKKE TPAAUIIMOHHBIE METOIbI
— Oecena, HaOIIOICHUS, OTIBIT, IKCIIEPUMEHT, MPAKTUYECKHUE PabOTHI;
¢ 00€eCIeunBaOT Pa3BUTHE HCCIEAOBATEIbCKUX HABBHIKOB, YMEHHH;  OCHOB
IPOEKTHOTO MBIIUICHHUS] O00y4armuxcst (MpOEKTHbIE paldoThl, MNPOOIEMHBIN
MOAXOJ K U3YUYECHUIO OT/ACIbHBIX SABICHUN).
Ha 3ansaTHAX TpUMEHSIOTCS 310pOBbecOeperawime TeXHOJIOruM:
® YepelIOBaHUE  PA3JIMYHBIX METOJOB  OOYYEHHs:  CIOBECHBIM, HaIJISIHbIH,
ayJMOBU3YyaJIbHBIN, HHIWBUIyAIbHAS, TPYNIIOBas paboTa u ap.;
e opraHu3alvs NePEPHIBOB Uepe3 Kaxible 45 MUHYT C MPOBETPUBAHUEM KaOMHETA;
® ripoBeicHUE (PU3KYITbTMUHYTOK.



Pesrcum 3anamui:

3aHATHS POBOJATCA 2 pa3a B HEJENIO M0 2 akaJeMHYecKuX yaca (2 3ansatus no 40
MUHYT ¢ 10 MUHYTHBIM IIEPEPHIBOM).

PexxuMm opranusanuu 3aHATUH 110 JAaHHON JOMOJHUTENIBHON 0011e00pa30BaTENbHOM
IIporpaMme ONpeeseTcsl KaleHIapHbiM y4eOHOM rpa)uKoM U COOTBETCTBYET HOpMaM,
yTBepkaeHHbIM «CaHlIuH K yCTpONCTBY, COAEPXKAHUIO U OpPraHU3alUU pexuMa padboThbI

o0pa3oBaTeIbHBIX OpraHu3aluil JOMOJHUTENIbHOTrO oOpa3oBanus jAetei» (Canllun
2.4.43172 -14).

HEJDb U 3AJJAYH ITPOT'PAMMBbI

Hean nporpammel: @opMupoBaHue y 00y4aronuxcs TIIyO00KOro U yCTOHYUBOTOMHTEpECa
K MHpPY BEHIECTB M XHMHYECKHX MPEBpAICHUN, TPHOOPETCHHE HEOOXOIUMBIX
NPAKTHYCCKUX, MCCIICOBATCIIBCKUX YMCHUH W HABBIKOB JUISI TIPOBEJCHUS JTaOOPATOPHBIX
paboT, 6e30macHOTro 0OpaIlleHHS C BEIECTBAMU B MTOBCEIHEBHOM KU3HHU.

3apaum:

Obpaszoseamenvhbie:

o yrayOasaTh W PaCHIUPATh 3HAHUS OOYYaIOIIMXCS M0 HEOPraHWYECKOW H
OpraHUYEeCKOW XUMUU;

o chopMHpOBaTh YMEHHUS HAOJIONATh U OOBSICHATH XUMHUCCKHE SIBICHMS,
IIPOUCXOJISAIINE B IPUPOJE, OBITY;

o pa3BHBaTh YMEHHUS PabOTaTh C XMMHUYCCKUMH MPUOOpPAMU, C BEIISCTBAMH,
BBITIOJTHATh HECJIOKHBIC XMMHYECKHE OIBITHI, COOJIOAATh IpaBUjia TEXHUKH
0€e30MacHOCTH;

o pa3BHBaTh MO3HABATEIbHBIC HHTEPECHI U MHTCIUICKTYaJbHbIC CIIOCOOHOCTH

B IIpoHOcCcCC IIPOBCACHUA XHMMHUCCKOI'O JSKCICPUMCHTA, CaMOCTOATCIIbBHOCTDH
HpI/IO6p€T€HI/IH 3HAaHUN B COOTBETCTBUHU C BO3ZHUKAKOIMKUMH XHW3HCHHBIMU

OTPEeOHOCTIAMU;

o pacuIupsTh HHTEPEC K XUMHUH, CIIOCOOCTBOBATH BHIOOPY yUAIIMMUCS TTyTeH
JTadbHEUIIEro MPOJODKCHUS XMMHUYECKOrO WM  €CTECTBEHHO-HAYYHOTO
o0pa3oBaHUAI.

Pazeusarowue:

o dbopMupOBaTh CIEIUANBHBIC YMEHUS M HaBBIKM PA0OTHI ¢ XHMHUYCCKHUMU
BEIIIECTBAMHU W MaTepHalaMu B OBITY M HCIIOJI30BaTh IOJYUCHHBIC 3HAHUS HA
MPaKTUKE;

o pa3BWBaTh TBOPYECKHE CIIOCOOHOCTH W  yMEHHS  OOydYaroImmxcs

CaMOCTOSATEIHLHO MPUOOPETaTh U MPUMEHSTh 3HAHMS HA MPAKTUKE;

° pa3BUBaTh MO3HABATEIBHBIM HHTEPEC K OKPYKAIOIIEMY MHUPY;
° pa3BUBaTh AHAIMTUYECKUN CKJIaja yMa, YMEHHE HaAOII0/1aTh, CPAaBHUBATh,
JeNaTh BBIBOBI, 0000IaTh MOJTyUYCHHBIC 3HAHUS.
Bocnumamenvuwie:
° BOCIIUTBHIBATh  DIKOJOTHYECKYIO IPAMOTHOCTh M XMMUUYECKYIO KYJIbTYPY IIpH

00pallleHNH C BEIIeCTBAMM;



CIoCcOOCTBOBATh OPUEHTAIIMH O0YUAIOIIUXCS Ha BBIOOP XMMHUKO- OMOJIOTHYECKOTO

npoduis.

Coneprkanne nporpaMmMabl
VY4eOHbIl MI1aH

Ne | Ha3panue pa3jaena, TeMbl KosmmyecTBo yacoB ®opmbl arTecTaluy,
n/n BCEro | Teopusi | NPAKTHKA | KOHTPOJIst
1. | Beegeune 8 6 2 Oecena, TEMaTHYECKOE
TECTUPOBAHUE, TPAKTHKYM
cobecenoBaHue
TemaTtnueckoe
2. | Tema l. Bona 8 4 4 TECTHPOBAHUE, TIPAKTHKYM
Tema 2.Yucteie BemecTra u [TpakTukym, peuieHne
3. CMECH B JKU3HU YeJIOBEKa 6 2 4 3a1a4
4. | Tema 3.IloBapeHHas coib u
caxap 5 3 2 PaKTUKYM
5. | Tema 4. Xumus nuuu 20 3 17 MPAKTUKYM
6. | Tema 5. Cimuku 8 6 2 Oecena, MPaKTUKyM
7. | Tema 6.bymara 6 2 4 MPAKTUKYM
8. | Tema 7. Xumus u 12 4 8 [TpakTuxym, Oecena,
CTPOUTEIBCTBO pEelIEHHEe HECTaHAAPTHBIX
3aj1a4
9. | Tema 8. Xumusi u aBTomoOuns | 4 2 2 Oecena, IPaKTUKYM
10. | Tema 9. Xumus cTUpaer, 10 2 8 [TpakTuKyMm, Oecena,
YHUCTUT U yOHpaeT pelIeHre  HECTaHIAPTHBIX
3a1a4
11. | Tema 10. Xumus u 6 2 4 [TpakTuKyMm, Oecena,
KOCMETUICCKHUE CPCACTBA pelIeHre  HEeCTaHAApTHBIX
3a1a4
12. | Tema 11. Xumus — xo3siika 12 5 7 Pemenue 3ama4, co3nanue
JIOMAIITHEeH anTeyku KPOCCBOP/IOB, IPAKTUKYM
13. | Tema 12. XumMus B MEIUIIMHE 32 20 12 [TpakTuKym, Oecena,
pellieHre HeCcTaHAAPTHBIX
3a1a4
14. | Tema 13. Beinonnenue 7 2 5 3ammura MIPOCKTOB,
NPOCKTOB Mpe3EHTaLNs
Hroro: 144 63 81




Coaep:xanne y4eOHOI0 IJIaHA MPOTrPaMMbI
Beenenue (8 yacon)

Teopus (6 uv): OOmme mpaBwia pabOThl B XHUMHYECKOW jabopatopuu. TexHHKa
0e30macHOCTU Npu padoTe B XUMHUYECKoi 1abopaTopuu. OkazaHue NepBOil MOMOIIM MpU
HECUaCTHBIX ciay4asiXx. IIpaBuima pabOThl C KHUCJIOTaMH, WIEJIOYaMU, JIETYUYUMH
BemectBamMu. HarpeBatenbHble NpuOOpPHl U TMpaBuiia pabOThl ¢ HUMU. XHUMHUYECKas
nocyza oOmero Ha3HaueHHUs. MbITbe U CyIIKa XUMHYECKOW mocynabl. Poib xumuu B
KU3HU YeJIOBEeKa M pa3BUTUU 4esoBedecTBa. O030p BaKHEUIINX KJIACCOB COSIUHEHUM,
UCIIOJIB3YEMBIX YEJIOBEKOM. XUMUS -TBOPEHUE MPUPOILI U PYK YETOBEKA. XUMUS BOKPYT
Hac. XMMHUYECKUE BEIIECTBA B MOBCEAHEBHOMN KU3HHU YEJIOBEKA.

[IpakTuka (24): 1. [Ipuemsbl oOparieHus ¢ HarpeBaTeIbHbIMU PUOOpPaMu (CIIUPTOBKA,
IUTUTKA, BOJIIHAS OaHs) U XMMUYECKOU MOCYA0M 00IIero Ha3HaueHus.
2.CocraBneHne TaOJMIl, OTPAXKAIOIIMX KIACCU(PUKAIIMIO BEIIECTB, H3TOTOBJICHUE
ATUKETOK HEOPTaHWYECKUX BEIIECTB, COCTABICHNE CITUCKA PEAaKTUBOB, HECOBMECTUMBIX
JUTSL XpaHCHMUSI.

Tema 1. Bona (8 uacoB)

Teopus (4 4): Bona B macmtade mianetsl. KpyroBopot Bojbl. [Ipupoanas Boga u eé
Pa3HOBUIHOCTH. XapaKTEPUCTHUKA BOJ 1O COCTAaBY M CBOMCTBaM. MUHEpaJbHBIE BOJIbI,
UX MECTOPOXKJIEHHUS, COCTaB, 11eJIeOHbIE CBOICTBA, MPUMEHEHHE. 3anachkl IPECHON BOIbI
Ha raHere. [IpecHast Boja v ee 3amachl. DKOJIOrHUecKue nmpo0aeMbl YUCTOM BoIbl. Bona
B opranusme 4enoBeka. Boga B menunune u papmakonorud. AHOMaIUU (PUIUIECKUX
cBoicTB. PacTBOpsromas cmocoOHOCTs BOAbI. [Ipobiiembl uTheBOM BoABL. IIpocmoTp
dparmenta puipma BBC «Taiina >KMBOM BOABIY.

[pakTrika (4 4): 1. AHaau3 BOJbI U3 MPUPOIHBIX HCTOYHHKOB.

2. PacTBopstoiee aeiictBue Boabl. [IpurorosieHue pacTBOPOB.

3. Ounctka Boasl. OnpeaeeHue >KeCTKOCTH BOJIBI U €€ YCTPaHCHHE.
5. MHoro 1 Bo/IbI B OBOINAX U GpyKTax?

Tema 2. UncTble BeliecTBAa H CMECH B ;KHU3HH 4YeioBeka (6 yacoB)

Teopwus (2 u):

YucTteie BemiecTpa JuctummpoBanaas Boja, Kucimopoa. Cepedpo, Bogopon, Ceunen u
np. Uctunnbie pactBopel. Cmecu Mopckas Bonaa. I'panut. Crans. PactBop xmopupa
HaTpus 11 uabekui. YyryH. Bo3gyx. bazaner. CTekno. OMynbcusi «Maciio B BOAE».
PazHoBHIHOCTH cMecei, 001acTH UX UCTIOJIH30BAHUS B TIOBCETHEBHON KU3HU YEIIOBEKA.
[I'omorennsie u rereporeHHbie cmecu. Cmecu B (dapmakosioruu. [IpuMepsr KuIKuX,
TBEPABIX M Ta3000pa3Hbix cmeceid. OQHOPOIHBIE U HEOJHOPOAHBIE CMECH B OBITY.
CaoiicTBa cmeceil. Paznenenue cMmeceil. Boienenue BemecTB U3 HEOHOPOIHOM CMECH,
00pa30BaHHOI PACTBOPUMBIMHU U HEPACTBOPUMBIMHU B BOJIC BemecTBaMu. OTCTauBaHUE:
Boinenenue BeliecTB U3 HEOAHOPOAHOM cMecH, 00pa30BaHHON HEPACTBOPUMBIMU B BOJIE
BEIIECTBAMHU C PA3JIMYHOM IUIOTHOCTHIO. B nenutenbHONM BOpoHKE. JlucTWiLIAIMS,
BBITIAPUBAaHUE, LIEHTPpUPYTUPOBAHUE, XpomaTorpadusi, KpUCTAIM3AlMd U BO3TOHKA.
[leperonka wiaMm OUCTWLISLUS - CHOCOO pa3JeieHus, OCHOBAaHHBIM Ha pa3IUuuU B
TeMIeparypax KUIEHUs APYT B Ipyre KOMIOHEHTOB. [Ipuem pazneneHus ogHOPOIHBIX
CMECeH ITyTeM HCHapeHUs JIETYYUX >KUIAKOCTEH C MOCICAYIOMIEH KOHJEHCAIUEeH HX
napos. [Ipumep: nomyyeHne AUCTUIIIMPOBAHHON




BOJIbI. Perienue 3aa4 Ha HaX0XKJAECHUE MAaCCOBOM U OOBEMHOM JTOJIM KOMITOHEHTA
CMECH.

[pakTrika (4 1): 1. M3roToBieHHe MPOCTEHIINX (UIBTPOB M3 MOAPYUHBIX CPEICTB.
Pa3znenenne HEOTHOPOIHBIX CMECEM.

2. O4nCcTKa METHOTO KyIIOpoca OT HEPACTBOPUMBIX U PACTBOPUMBIX TPUMECEH.

Tema 3. [loBapenHnas coJib u caxap (SuacoB)

Teopus (3 4): Ponp moBapeHHO# oM B 0OMEHE BEIIECTB YEJIOBEKA M >KUBOTHBIX.
ConeBoit OamaHc B opraHu3Me 4eiioBeka. [IpuMeHeHue Xxjopujia HaTpus B
XO3SIUCTBEHHOM JIeITeIbHOCTH YesioBeka. Kornma conb — 5. 3moynoTpeOieHue CoJibio.
Hcnonp3oBanue xjopuja HAaTpUs B XMMHUYECKOW IMPOMBILUIEHHOCTH. Vcrosnb3oBanue
XJIopuJa HaTpus B muie, meauiuue. [IpousBoacTBo moBapeHHoM conu. Caxap u ero
cBoiicTBa. [lone3nsie u BpenHbie uepThl caxapa. HeoObiuHOE MpUMEHEHHUE caxapa.

[Ipaktuka (24): 1. CBoiicTBa pacTBOPOB MMOBAPEHHOMN COJIH
2. l'opur nu caxap?

Tema 4. Xumust mumm (20 yacos)

Teopust (34): W3 yero coctouT muina. XMMHUECKUN COCTaB MPOAYKTOB MUTAHUS.
OCHOBHBIE KOMITOHCHTBI THUIIU: KUPBI, OCJIKH, YIJIEBOAbI, BUTAMUHBI, COJH. XHUMUS
IPOJIYKTOB PACTUTEIHHOTO U )KUBOTHOTO MPOUCXOXKICHUs. DUBHOTIOTHS TTUIIIEBAPECHHUSI.
[IponykThl OBICTPOTO MPUTOTOBIEHUS U OCOOCHHOCTH UX MPOM3BOJACTBA. [Iporeccsl,
IPOUCXOAIINE TIPU BapKe, TYIICHUW W KapeHuu nuinid. Kak cuenatrb ey HE TOJIBKO
BKYCHOM, HO W moje3Hoi? JloO0aBkM B TPOIYKTHl MUTaHUA. XUMHUUYECKUE PEaKIuu
BHYTpU Hac. XUMHUYECKHE MPOIECCHI, MPOUCXOMASIINE MPU XPAHEHUU U TepepadoTke
CEJIbCKOXO3IMCTBEHHOTO ChIpbsi. KOHCEpBaHTHI M aHTHOKUCIUTENH, UX poJib. CIOCOOBI
XUMUYECKOTO aHajldu3a cocTaBa BELIECTB B IMpoaykTax mnuTaHuss. ConepxaHue
BUTaMHHOB U MUHEPAJIbHBIX BEIIECTB B MUIIEBBIX MPOIYKTaX.

[TpakTuka (1749):
1.Onpenenenne kadectBa mena.  IIpoBepka mena Ha Haau4Me Kpaxmala, Melna,
caxapo3sbl.

. Onpenenenue ButaMuHoB A, C, E B pacTuTeiHOM Maciie.

OrnpeneneHne HUTPATOB B MPOAYKTAX.

AHanu3 NpoxXJaauTeNIbHbIX HAIUTKOB.

OrnpeneneHue coiepxaHus )KUPOB B CEMEHAX PACTEHU.

KauecTBeHHbIE peaKIIMy Ha TPUCYTCTBUE YTIIEBOIOB.

XUMHYECKHUE OIBITHI C )KEBATEITbHON PE3UHKOM.

Onpenenenue coaep:kaHus MOBAPEHHOM COIM B MPOAYKTaX MUTaHUA (MACIIO, ChIPHI,
COJIEHBIE TBOPOKHBIE U3JIEITIHUSA).

Tema 5. Cninuku (8 yacon)

IIpaktuka (69): [Tupodopsr. UcTopus nzobperenus cnudek. Crimuku Illancens wu
VYoxkepa. Cninuku Copua. Cnuuku Upunu. [lIsenckue cninuku Jlynnctpema. Kpacublii u
6enbrit pocdop. OKUCTUTENHHO - BOCCTAHOBUTEIIBHBIE MPOIECCHI, TPOTEKAIONIUE MPU
3aKUranuy  cnuuku. OCHOBHBIE BHUJbI COBPEMEHHBIX CHOUYEK. JlepeBsiHHbIE
(M3roTOBJIIEHHBIE M3 MSTKUX MOPOJ JAEpeBa - OCHUHBI, JIUIbI, TOMOJISA, aMEPUKAHCKOM
0eyioll COCHBI M T. 1.), KAPTOHHBIE U BOCKOBBIE (TapadUHOBBIC - W3TOTOBJICHHBIEC W3
XJIOMYATOOYMa)XKHOTO KIyTa, MpONUTaHHOTO mnapaduHom). Ilo metomy 3axuranus -
TEPOUHbIC (3aKUTAIOIINECS TPU TPEHUM O CHEIHUAIbHYI0 MOBEPXHOCTh - TEPKY) U
OecTEépouHble (3aXUraroluecss NpU TPEHUH O Oy MNOBEepXHOCTh). CrnuueyHoe
npou3BoJicTBO B Poccuu. CtpoeHue, coctaB U M3roToBieHue cnudek. CrernuanbHbie
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cinuku. [lITopMOBBIE (OXOTHMYBH) - TOpSIIHE HA BETPY, B CHIPOCTH M MO JOXKAEM.
Tepmuyeckue - pa3BUBAIOIIUE MPU TOPEHUU O0JI€€ BBHICOKYIO TEMIEPATypy U JAIOIIKE
MpU CTOpPAHUU TOJIOBKK OoJjblliee KOJIMYECTBO Teria. CUrHajdbHBIE - JAOIIHe MpU
ropeHuu 1BeTHoe miamsi. dororpaduueckre - Aarole MTHOBEHHYIO SIPKYIO BCIIBIIIIKY,
ucnoiab3yemyro npu ¢ororpadgupoBanuu. CurapHbie - COUYKA YBEIUUEHHOT'O pa3Mepa
Ui 0oJiee MPOJOJDKUTENBHOTO TOPEHUs MPU PAaCKypuUBaHUU cHUrapbl. TpyOouHbIe-
CIIMYKA YBEJIWYEHHOTO pa3Mmepa s Oojiee MPOJOJDKUTEBHOTO TOpPEHUs TpHU
pacKypuBaHUU KypuUTEIbHOU TpyOku. KaMuHHBIE - OYEHb JJIMHHBIE CIUYKHU, YTOOBI
3aKUraTh KaMHUHBI. ['a30Bble - MEHBIIEH JJIMHBI, YeM KaMUHHbBIC, YTOOBI 3a)KUraTh
razoBble ropeniku. JlekopaTuBHbIE (MOJAPOYHBIC, KOJUICKIMOHHBIE) - OTpaHUYCHHBIC
BBIITYCKM KOPOOKOB (MHOT/a HabopaMu, YJIOKEHHBIMU B JCKOPAaTUBHYIO KOPOOKY).
[Ipaktuka (249): 1.M3yueHnne CBOWCTB pa3IUyHbIX BUJIOB CITUUYEK (OBITOBBIX, OXOTHUYBHUX,
TEPMUYECKUX, CUTHAJIbHBIX, KAMUHHBIX, (OTOrpaduuecKux).

Tema 6. Bymara (6 yacoB)

Teopust (24): Ot mepraMeHTa W WIEIKOBBIX KHHUT 10 Hammx aHel. llemmronosa.
Cesizyoniye: KaoJWH, KapOOHAT KalblMs, MUTMEHTHL. XJIOMYaTOOYMaKHbIE TKaHHU.
Bunapl Oymaru u ux mpakTHYECKOE UCIOIb30BaHUE. TeXHOJIOTHs MPOU3BOICTBA OyMary.
Crpyktypa Oymarm TOJ  MHKPOCKOIIOM BO  (PIIyOpPECIIEHTHOM  CBEUYCHUH.
[lonydabpukaTel nais MPOW3BOACTBA Oymaru: JpeBecHass Macca WM LEJUIINI03a;
LEJUTI0JI03a OJHOJIETHUX PACTEHUN (COJIOMBI, TPOCTHUIIbI, KOHOIJIM, PUCA U APYTHUX);
NOJYLIEJUTION03a; MakKyjaTypa; TpsSOU4YHas T[oJjiymacca; Jid CIelHalbHbIX BHJIOB
Oymaru: acOecT, IIEepCTh W JIpYrue TEKCTUIbHBIE BOJIOKHA. [Ipom3BojcTBo Oymaru:
NPUTOTOBIIEHHE OYMa)KHOM Macchl (pa3MoJl U CMEIIeHHE KOMIIOHEHTOB, MPOKJIeiKa,
HAINlOJIHEHWE M OKpacka OyMaXKHOW Macchl); BbhIpa0OTKa OyMakHOW Macchl Ha
OyMmarojienaTesibHOM MaivHe (pa30aBieHHe BOJAOW M OYMCTKA MACChl OT 3arpsi3HEHUN,
OTJIUB, IPECCOBAHUE U CYIIIKA, 4 TAK)KE MEPBUYHAS OT/AEJIKA); OKOHYATEIbHAs OTIEIKA
(KamaHAMpPOBAHUE, PE3Ka); COPTUPOBKA U YITAKOBKA.

[pakTrika (4 4): 1. I3yucHre CBONCTB pa3IMYHbIX BUIOB Oymaru.

2. ITomydyenue Oymarm.
Tema 7. Xumusi u cTpouTEILCTBO (12 Yyacos)

Teopus (4 4): CrpoutensHblie pacTBophl. M3BecTh. Men. Ilecok. beron. IlemeHT.
Ucropus crexna. Kupnuuu. ®apdop u dasue. J[peBecuna — yHUKaIbHBIN CTPOUTEIBHBIN
Martepuai. Jlakokpacounsie MaTepuaibl. CBoMCTBa 0M(BI, MACISIHBIX KPACOK, IMAJICH,
pactBopureneil. [lonsTHe 00 PKOTOTHYECKH YHCTHIX MaTepuanax. Kepamudeckas meHa.
Bunaput. Kampimur. Comomur. ['pyToOmoku. CuimMkaThl METANIOB W BSOKYIIHE
Marepuaibl. Koppo3us cTpouTtenbHbIX MatepuanioB. [loaumepsl B CTPOUTENBLCTBE.
XHUMUYECKHUE CBOWCTBA CTPOUTENIBHBIX MAaTEpUAIOB XHUMHUUYECKasl CTOMKOCTh — 3TO
CBOWMCTBO IIOKa3bIBAa€T, HACKOJIBKO MATEPUAJl YCTOMYMB K BO3JIECUCTBHUIO JIPYIHUX
BEIIECTB: KUCIIOT, WIEJIOYEH, COJied U razoB. Koppo3noHHas yCTOMYMBOCTH — CBOWCTBO
Marepuanga IPOTUBOCTOATh BO3ACHMCTBUAM OKpYyXKawmled cpenapl. Yame Bcero 3to
OTHOCHUTCSI K CIOCOOHOCTH HE€ MpOMycKaTh Biary. PacTBOpHUMOCTb — CBOWCTBO, TpHU
KOTOPOM MaTepual HMMEET CIIOCOOHOCTh PACTBOPSATHCA B PA3IUYHBIX JKHUTKOCTSIX.
Anresusi — CBOMCTBO, KOTOPOE XapaKTEPU3YeT CIOCOOHOCTh COCAUHSTHCS C APYTHMMHU
MarepuajaMi U MOBEpXHOCTAMH. Kpucramnmzanus — XapakTepUCTHKA, NMPU KOTOPOH
Martepuall MOXET B COCTOSIHUM T1apa,pacTBOpaA WIH paciiaBa 00pa30BbIBaTh KPUCTAILIBI.
Bunbl 3arpsi3Henuii (buieBbIe,




paauanuoHHble, OMOIOTUYECKHUE, IIIYMOBBIE), 3HAUCHHUE KUBBIX OPraHU3MOB B JIOMax U
KBapTUpaXx.

IIpaktuka (84): 1. OmpeneneHre OTHOCUTENBHOW 3albUIEHHOCTH BO3JyXa B
MOMEIICHUH.

2. Perienue 3a71a4 ¢ 5KOJIOTMYECKUM COJIEpKAHUEM.
Tema 8. Xumusi u aBToMo0mIb (4 yaca)

Teopus (24): Martepuaibl, KOTOPBIE UCIIOJIB3YIOTCS JIJIs1 U3TOTOBJIEHUSI aBTOMOOUIIEH.
3anpaBovHbIE KUAKOCTH (TOILTMBO, Macia, CMa3KH, OXJIAXKJAIOLIUE KUIKOCTH ), PE3UHBI
- MUHBI U PE3UHOTEXHUUYECKUE W3JEIus;, IJIACTMACChl, OTACIOYHOJACKOPATUBHbBIC
Marepuasibl (OOMBKa, JaKd U KPAcKW, aHTUKOPPO3HOHHBIE MOKPBITHS U T. I1.); KIIEH,
TEPMETUKU. DJIEKTPOJUT — ATO YTO-TO 3HAKOMoe. BeH3MH, KepOCHUH U JIPyTrue «- WHBI
XYMMHUYECKHE MPOLIECCHl, TPOUCXOASIINE MPU IKCIUTyaTallui aBTOMOOUIISL. DKOJIOTUs U
aBTOMOOWITb.

[IpakTuka (24): 1. beH3uH U KkepocuH Kak pacTBOpUTENH. OMBITH IO 03HAKOMJICHUIO
C PacTBOPSIONIINM JIeiCcTBUEM HE(TENPOAYKTOB, KaK W MPEAbIAYIIUMA, TUIOXO0 BUIHBI C
JEMOHCTPALlMOHHOTO  CTOJIa, TO3TOMY HX Jydyllle BCEro CTaBUTh B KayecTBE
nabopatopHoit paboThl. a) B mpoOupku ¢ 6eH3MHOM, KEPOCUHOM U BOJIOM HAJIMBAIOT I10
0,5 M1 pacTuTenbHOrO Macia U B30anThIBatOT. Macno pacTBOpsieTCs B YIJIEBOJIOPOIAX.
OTMeuarT Jy4YIIyl pacTBOPUMOCTh B OeH3uHe. 0) B HeOonbIme cTakaHYUMKH WU
dbapdhopoBbie YAlIKK ¢ TEMH K€ KUIKOCTSIMH IMOMEIIAIOT KYCOUYKH TKAaHHW C TATHAMHU
KUpa U TIePEMEIIUBAIOT UX CTEKJSIHHOM manouko 2-3 MuH. [lociie BhICHIXaHUS TKaHH,
MOMEIIIEHHbIE B OEH3UH U KEPOCHH, OKA3bIBAIOTCSI OUUILEHHBIMH OT KHUPA.

2. T'openue BBICIIMX YTIAEBOAOPOAOB. a) CMayMBaIOT TMOJOCKH (UIBTPOBAIBHON
OyMmaru B O€H3MHE, KEPOCHHE, Ma3yTe M MOKUTaloT UX. BelecTBa ropsaT cBETSIIUMCS
uiaMeHeM. Beiciive yrieBoaopoibl mpu ropeHrur o0pasyroT konoTh. 0) Ha xene3nbie
IUIACTUHKU WK (aphopoBble KPBIIIKA HAJIMBAIOT MO HECKOJIbKY Karelb OeH3MHA,
KEpOCHHA M CMAa30YHOT0 Maciia Wik Ma3yTa U MoKuraroT. HabmionarT To ke siBIeHuE.
OOpamaoT BHUMaHHE Ha JIETKYI0 BOCIUIAMEHSIEMOCTh OCH3WHAa W Ha CPABHUTEIHHO
TPYJAHYIO CTOpaeMoCTh Ma3yTa. B) B skeneznyro i GpappopoByro J0KEUKY MOMEIIAIOT
HEOOJIBIIION Kycodek MapaduHa W HarpeBalrOT €ro B IIaMeHH ropenku. Ilapadun
TUTABUTCSI, @ 3aTEM TOPUT, 00pa3ys KOMOTb.

3. Ouncrka OeH3MHa M KepocwHa. BeH3WH M KepOCHMH Tociie 3aBOACKON TMEepPEeroHKu
colepKaT TMPUMECH HAPTEHOBBIX KHUCJIOT W JIPYTUX BEIIECTB, OCIOXKHSIIONIUX HUX
npuMeHeHne. HeounieHHbIil KepOCUH, HampuMep, IMJI0XO MOJHUMAETCA MO (UTHIIIO
JaMmIbl, ¢nabo TopuT M ObICTpO oOpasyeT Harap. HeouunieHHbIE MPOIYKTHI MOKHO
y3HaTh MO TPSI3HOMY BHAY M Majioil mpo3payHocTd. OUHMCTKY MPOU3BOASIT OOBIYHO,
oOpabaTbiBasi He(TENPOMYKTHl CIEepBa KOHIEHTPUPOBAHHOW KHUCIOTOH, a 3aTeM
mienoubto. HanmuBaroT B OOJBIIYIO AEIUTENBbHYIO BOPOHKY 15—20 M1 HEOUYHMIIEHHOTO
KepoCHHa W TPHUOABISAIOT 2-3 MJI KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHL. BOpoHKY
3aKpBIBAIOT MPOOKOI U cMech BCTPSIXUBAIOT 0K0JI0 10 muH. Ilpu 3TOM BOPOHKY Jep:KaT
MpoOKOW BHHU3 U BPEMS OT BPEMEHHU OTKPBIBAIOT KPaH, YTOOBI BHITYCTUTH BBEPX MaphI
JeTy4yux BemiecTB. [locie 3Toro cMecu JaroT paccloUThCs, Ha YTO TaKke MoTpedyeTcs
MUHYT 10 unu naxe OoJibllle, U MEJIEHHO CIYCKAIOT HMXKHUM CJIOW KUCJIOTO T'YJIpOHa.
OcraBuuiics B BOPOHKE KEPOCHH MPOMBIBAIOT MOAOOHBIM € CHOcOOOM BOJON B
tedyeHne 1—2 wmuH. BOmHBIN CIIOH CHycKaloT, a KEpOoCMH mpoMbiBaloT 5— 10-
MPOLIEHTHBIM pacTBOpoM Ienouu. [locie civBaHUs HIETOYHOTO CJIOS OTMBIBAIOT OT
KEepOCHHA BOJIOM OCTATKH 1ienouu (mpobda dhenondranennom). YO0exaaroTcst B TOM, UTO




OUYMIICHHBIA KEPOCUH OKa3bIBaeTCs 0oJiee MPO3payHbIM, JIyYIlle TOPUT U UMEET IPYroi
3amax. Ha nucTkum QuubTpoBanbHOM OyMarn NOMEIIAIOT Kamiid HCXOAHOTO U
OYMIIEHHOT0 KepocuHa. OUMILEHHBII KEPOCUH UCHAPSETCs MOTHOCTHIO0, HEOUUIIEHHBIN
OCTaBJISIET MOCJIE ce0s MATHO MPUMECEH.

Tema 9. Xumus crupaet, yuctut u youpaer (10uacos)

Teopust (24): Mputa. CocraB, crpoeHue, nonydeHue. CHHTETHYECKHUE MOIOLIUE
CpeacTBa M TOBEPXHOCTHO - aKTUBHBIE BemiecTBa. OCHOBHbIE KOMIOHEHTHI CMC:
MOBEpXHOCTHO-akTUBHBIE BenlecTBa (IIAB); BcmoMorarenbHble BellecTBa: IIEIOYHbIE
coJii - KapOOHAT M CHJIMKAT HATpUs, HEUTpalbHble coNu - cylabdar u pocdar Hatpus;
KapOOKCUMETHIILICIIIION03a, IMOJMBUHUWINUPPOIUIOH, XUMUYECKHE OTOEIMBATENH
(mepconu); xumudeckue orOenuBaTenu  (MEPEKUCh  BOAOpoAd);  (U3MUECKUE
(ontuueckue) otOenuBaTenu - (QIYOPECIUPYIOIINE COCAUHEHUS;, aICOPOIIMOHHBIE
Kpacutenu (yJIbTpaMapuH, WHIUTO, CHHTETUYECKHE OpPraHUYEeCKHUE MUTMEHTHI);
010100aBKHY - PepMEHTHI (JTUMNa3bl, MPOTeas3bl U Ap.); OTAYIIKU; aHTHUCTaTUKU.CpecTBa
OBITOBOM XUMHUHU - XUMHYECKHE CPEJCTBA MO YXOAY 32 COOCTBEHHOCTBIO: OEXKIIOH,
noMmelieHusMu, apromoOmnsimu. K cpeactBam  OBITOBOM ~ XMMHUM  OTHOCST
Je3UH(PUIMPYIOLTUE CPEJCTBA, PETEIUICHTHI U 1p. cpeactBa. CpeacTBa OBITOBOM XUMUH,
PUMEHSEMBIC JIJIs1 BBIBEJICHUS TIATCH.

[IpakTtuka (84):1. Onpenenenne PH - cpenbl B MbUIaX U MIAMITYHSIX.

2. [IpuroToBieHue MbllIa U3 CBEYKHU U CTUPAIHHOM COJIBI.

3. BeiBegenue naten ¢ Tkanu. Mouta. CoctaB, CTpOSHHUE, MTOJTyUYCHHE.
4. CpaBHEHHE CBOMCTB MbLJIa CO CBOMCTBAMU CTUPAIBHBIX TOPOIIKOB.
Tema 10. Xumusi 1 KocMeTHYEeCKHE cpeacTBa (6 yacoB)

Teopusa(24): Kocmetnueckue moromue cpeactsa. Kpemsl. [leHoMoromue cpencraa.
OnonackuBaTtenu U KoHaUUIKUOHEPHI. ['enn. CocTaB ¥ CBOMCTBA KaK COBPEMEHHBIX, TaK U
CTapUHHBIX CPEJICTB TUTUEHBI; TPAMOTHBINA BEIOOP CPEJICTB TUTMEHBI; TIOJIE3HBIE COBETHI IO
yXOAy 32 KOX€EH, BOJIOCAMH U MOJIOCThIO pTa. COCTaB U CBOMCTBA HEKOTOPBIX MPENAapaTOB
TUTHCHUYCCKOM, JIeUeOHON U IEKOPATUBHON KOCMETHKH, TPAaMOTHOE UX MCIIOJIb30BaHHE.
XHUMHUYECKHE MPOLECCHI, JIEKAIIINE B OCHOBE yXOJa 32 BOJIOCAMHU, UX 3aBUBKH, YKIAIKH,
OKpacKH; IPaBUJIbHBIN YXOJ 32 BOJIOCAMH, TPAMOTHOE UCIIOJIb30BaHUE IIPENapaToB AJIs
OKpPACKH M YKJIaJIKK BOJIOC, OPUEHTHUPOBAHUE B X MHOTOOOpa3uu. Jle3010paHThl U
O30HOBBIH «IIUT» IJIaHETHI. JlymrcThie BenecTBa B naphoMepun, KOCMETUKH, MOIOIITUX
cpenctBax. Jpupusie macna. Cocta. Crnoxubie a3¢upsl. CocTa, CTpOCHUE, TTOTYICHHE.

[Ipaktuka(44): 1. I3y4yenue coctaBa A€KOPATUBHOW KOCMETHKH I10 STUKETKAM.
2. Onpenenenue PH - cpeapl B MbUIAX U IMIAMITYHSIX.
3. U3Bnedyenue 3pupHBIX Maces U3 pacTUTENLHOr0 MaTepuaia. [lepeunas msra, eoBoe
MacJo.
4. Tlomy4yeHue CIOKHBIX 3PUPOB U3 OPTaHUYECKUX COSTUHEHUN. DTHUIMETAHAT (3amax
poma). U300yTunytanat (ppyKTOBEI 3amax).
Tema 11. Xumus — xo3siika qomaimnei anredku (124acos)

Teopus (54): JlekapcTBeHHBIE MpenapaThl, UX BUJIbI U Ha3HaueHue. Kaxxnoe iekapcTBo
— XUMHYECKMH peakTuB. MHororpanneii non. Ilouemy iox Hamo aepxkatbh B IIOTHO
3aKyMOPEHHOU CKIIIHKE. «3eJIEHKa» UM PacTBOpP OpUIIMAaHTOBOTO 3ei1€HOr0. HeoObunbie
CBOMCTBa OOBIYHOM 3€NEHKH. AKTUBUPOBAHHBIM yroib. JlekapcTBa OT MPOCTYIHI.
Butamunbsl CamopenbHbie JieKapcTBa. ACIUPUH WIIU allEeTHICAIUIIMIOBAS KUCIOTAa U €ro
cBoicTBa. UTO mose3Hee: acCnUpuH WK yrcapul, HypodeH miau ubynpoden? Ilepekuch




Bojopona u ruaponeput. CBoiictBa mnepekucu Boxopona. Ilepmanranar kamus,
MapraHilOBOKMCIIBII KaJlHii, OH ke — «MapranioBkay. HeoObluHble CBOMCTBAa MapraHLlOBKH.
Kakyro omacHOCTb MOXKET NMPEACTABIATh, MapraHiuoBka. HykHa au B ToMallHeW anTedke
O0opHas kucnota. CTapble JIeKapCcTBa, KaK ¢ HUMHU MOCTYyNHTh. Bompockl k cemuHapam: 1.
[Tepmanranar kanusg. Hcropus oTkpeiTHss. Pusnueckue cBoucTBa. OKUCIUTEIBHBIE
cBoiicTBa. IlpaBuna xpaHeHuss nepmaHaraHata kaiaus. 2. Ilpumenenue pactBopa
nepMaHraHata Kajius B ObITy, B MeAulMHE. Mepbl MepBOM NOMOLIM NpPU OTPaBIECHUU
KOHILEHTPUPOBAHHBIM PAcTBOPOM I€pMaHraHata Kaiug. 3. PacTBop OpuUIUIMaHTOBOIO
3eneHoro. llepoxcun Bomopoma, wucropuss oOtkpsiTus. Ileprunpons. dusnueckue,
XUMHAYECKHE CBoMCTBa. [IpuMeHeHne B MeguUMHE: KPOBOOCTAHABIMBAKOLIEE U
Ne3uHGUIMPYIOIIEe CPEICTBO.

[paktuka (7 9): 1. I[Toaydyenue romodpopma.
2. JleficTBUE KMCIIOT HAa OPUIUTMAHTOBBIH 3€JICHBIN.
3. lllenouHoe pacuienyieHue JIeBOMUIIETHHA.
4. KayecTBeHHas peakiiys Ha MEPOKCU]] BOJIOPOA.
5. OmnpepeneHre BATAMUHOB B TpenapaTax NOJIUBUTAMUHOB.
Tema 12. Xumus B Meauuune (32 yaca)

Teopust (204): IlepBbie marm xumuu B Menunuue. [lonstue o dapmakonoruu,

MaTPOXMMHH, XumMuoTepanuu. I[lapanenbc — OCHOBONOJIOKHUK MEIMIIMHCKOW XHWMHHU.
Knapnuii T'anen — d¢apmakonor. [l Dpaux — OCHOBOIOJOKHUK XUMHUOTEPAIUU.
[Ipodeccun: xumuk, OMOXUMUK, (hapMaleBT, 1aOOpaHT.
JlekapcTBeHHBIE BEILIECTBA. Knaccudukanuu JIEKapCTBEHHBIX BEILIECTB:
dapmakonoruueckasi, xumudeckas. CpIpb€ IS TOJYYEHHS]  HEOPTaHUYECKHX,
OpraHUYeCKUX JIEKapCTBEHHBIX BeliecTB. DOpMbI JIEKApCTBEHHBIX MPENapaToB: TaOJIETKH,
Jpaxxe, CB€YU, IMYJIbCUH, CYCIICH3UU, HACTOMKH U JP.

[Ipaktuka(124): 1. O3nakomieHue ¢ GopMaMu JEKapCTBEHHBIX ITPENapaToB.

2. 3HaKOMCTBO ¢ 00pa3iamMu JIEKapCTBEHHBIX CPEJICTB U OMBITHI C HUMH.

3. DKCKypcHs B MEIITYHKT.

Camble poCThIC U3 JIEKAPCTB

Ilepmanranar kanus. Hcrtopus oTkpbiTua. Pusmdeckue cpoiicTBa. OKHUCIUTEIbHbBIE
cBoicTBa. [IpuMeHeHre pacTBOPOB MepMaHraHata Kajaus B ObITy, B MeaunuHe. [IpaBuna
XpaHeHHs. Mepbl MEepBOM NMOMOLIM IPU OTPABICHUM KOHLUEHTPUPOBAHHBIM PACTBOPOM
IepMaHraHaTa Kajusl.

Ilepokcun Bomopona, wucropust OTKpbITHA. Ilepruppons. dusznueckne, XUMHYECKUE
cBoiicTBa. llpuMeHeHne B MeAMIIMHE: KPOBOOCTAHABIMBAIOLIEe U JE€3UMH(YUIMPYIOIIEE
CPEACTBO.

Hona: uctopust OTKpBITUS, CTPOCHUE, PU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE.
bopnast kucnora, OOpHBIA CHOUPT, AHTUCENTHYECKAs AKTHBHOCTh. DU3MOIOTHYCCKUN
pacTBop.

JIsnuc. Hamateipaeiii cniupT. 'ekcaruapar xnopuia kanbius. ['entaruapar cynbdata
LMHKA.

AKTHUBUPOBAHHBIN YTIOJIb.

[Ipaktuka 1. [Ipurorosienue pacTBopa XJIOpuaa Kajablys ¢ 3aJJTaHHOW MacCOBOM JOJIEH.

2. «Kunkmii xameneon». PazmokeHume nepokcuma Bomopoxa. H202 — okuciauTenb,
BOCCTaHOBUTENb. PacTBopeHuMe uoma B BoAe, B crnupre. Pacro3HaBaHWe HOAUIOB.
OO6ecuBeurBaHUE pacTBOpa MEPMaHraHaTa Kajausi aKTUBUPOBAHHBIM YIJIEM.




SAnosuteie BemecTBa Anbl. Knaccudukanusi sIOBUTBHIX BEHIECTB. YTAapHBIA Tas3:
npu3Haku otpaBieHusa. Okazanue nepBol moMomu. PTyTe. TOKCMYHOCTH MapoB PTYTH.
Comu pryTu: KOJOMENb, CyleMma, NpUMEHEHHEe B MeauuuHe. Mpuubsak. CBuHel.
CoennHennss xpoMa. TOKCMYHOCTH OpraHMYECKUX pacTBopuTenel. lIpaBuna xpanenus
A710B B ObITY. Mephl nepBoi OMOLIY IIPU OTPABJICHUH.

Xumusi U MeaunuHa. buoreHHele sneMeHTHI W HX coenuHeHus OOmui 0030p
OMOJIOTMYECKON POJIU DJIEMEHTOB-OpraHoreHoB Yriepoa. Bomopona. Kucmopoa. A3or.
Cepa. ®ocdop. buonornueckas pojib HEKOTOPHIX HEMETA/VIOB, HE OTHOCSIIUXCA K
opranoreHam @rtop. Xmnop. bpowm. Hon. Kpemunii. Cenen. buonoruuecku BaKHbIE
HEOpraHudeckue coennHeHus HemeramwioB. Kucinopoa. O30H. Boma. MuHepanbHbIE BOJBI.
Ilepokcun Bomopona. depMeHTaTUBHBIE CPEACTBA 3alUTHl opraHu3zma. CepoBOIOPOLI.
Ammuak. [ukn wmoueBuHOOOpa3oBaHusi. MoHookcua aszotra. HuTpaTbl, HUTPUTHL
Vrnekucneii  ra3.  Monookcun — yriepoaa.  bydepHble  cucTteMbl  opraHu3Mma.
I'unpokapbonatHas Oydepnas cucrema. docdartHas OydepHas cucrema. MexaHU3zM
OydepHoro aeiicTBusi cuctembl. B3auMOCBS3b KpYroBOPOTOB OMOTE€HHBIX 3JIEMEHTOB.
buoneoprannueckas xumus u wMeaunuHa Heopranumyeckyro OHOXUMHIO MOXKHO
paccmarpuBaTh KaK MNPWIOKEHUE MNPUHIUIIOB KOOPAWHAIIMOHHOM XHWMHU METaIOB K
O6uonornyeckuM npodiaemaM. MeTaibl B opranu3mMe yesnoBeka buonornueckas poib
«MeTayuioB xu3Hu» OOmuii 0630p ponu s-metawioB. Hatpuit. Kanuit. Marauit. Kansiuit.
JlaHHBIE METaJUIbl PACCMATPUBAIOTCS COTJIACHO IJIaHa!

1. Coneprxanue B 3eMHOM Kope. BaxHele npupoaHble COeTUHEHUS.

2. Conepxanue ¥ (pOPMBI CYIIECTBOBAHMS B KUBBIX OpraHu3Max. buonoruyeckas poJb.
3. [IpumeHeHre MeTallia v €ro COeIMHEHUI B METUITUHE.

4. TOKCUMYHOCTh METAJIJIA U €70 COEAUHEHU. )

OOmuit  0030p ponu d-mertamioB. JKemeso. Mapranen. KobGaner. Menp. LIuHK.
MonmubaeH.

JlaHHBIE METAJUIBI PACCMATPUBAIOTCS COTJIACHO IIJIaHA:

1 Coneprxanue B 3eMHOM KOpe.

2. Baxneime npupoaHbIe COCTUHECHMS.

3. Coneprkanuie U (pOpMBI CYIIECTBOBAHUS B KUBBIX Opranu3Max. buongorndeckas poss.

4. [IpuMeHeHne MeTajla U €ro COSIMHEHUN B MEAUIIUHE.

@dusnonoruyeckass M MaToJIornyeckas pojb HEKOTOPBIX 3JIEMEHTOB B OpraHu3Me. S-
Onementhl. d-DnemeHThl. KomruiekcHbIE (KOOPIWHAIIMOHHBIC) COCJIMHEHUS Pa3IMYHBIX
AJIEMEHTOB B OpraHu3Me. OIIEMEHTHI, OOJie3HH, JieKapcTBa. bHomornyecku axTHUBHBIE
MOJIEKYJIBL.

Bona. AmwuHOKHCIOTEL. AckopOuHOBasi kuciaotra. OpTOMONEKYJSpHAas MEIUIIMHA.
buosiornueckn axkTHUBHBIE OJMIOMEPBI buosornueckas poyib HEKOTOPBIX METAIIOB, HE
OTHOCSIIITUXCS K «MeTajiam Xu3Hny». Amomuanii. Cepedpo. bapwii. Pryts. CBuner.

[Ipaktuka. Temamuueckas eukmopuna « Xumus u MeouyuHay.

dusnyeckas XuMHUsI 1 METULIAHA.
du3noyor — 3T0 (PU3UKOXMUMUK, UMEIOIIHINA JIEJI0 C SABICHUSIMH KUBOTO opranusma. .M.
CeuenoB JKuBble OpraHM3Mbl MOTYT CYIIECTBOBATH JIMIIIb OJIarofapsi UX 3aMevaTesIbHOM
CIOCOOHOCTU KUHETUUYECKU KOHTPOJIMPOBATH XUMUYECKHUE PEAKIIUU U TEM CaMbIM
MOJABJISITH CTPEMIICHHE K IOCTHXKEHUIO TEPMOJAMHAMUYECKUX paBHOBecui. 11.B. bepe3nn
XuMu4eckas TEPMOAMHAMUKA U KUBbIE OPraHU3Mbl TE€pMOJIUHAMUKA U OPTraHU3MBL.
Xumudeckas 1 OMOXUMHUYECKasi KHHETUKa U Katanu3. epMeHThl — Onoorunyeckue
KaTaJIu3aTOPbl. 3HAUEHUE PACTBOPOB /1JIs1 OMOJIOTMHU U MEIULIMHBL. KHCIIOTHO-11IeI04HOE



paBHOBecHe U Oy epHbIE CUCTEMBI OpraHu3Ma. AMUHOKUCIOTHBIE Oy epHbIE CUCTEMBI.
benkoBeie OydepHbie cucTembl. MI3MeHeHrnEe KUCIOTHO-IIIEIOYHOTO PABHOBECHUSI TIPU
Pa3IUYHbIX 3200JICBAHUSIX.

MeaMunHCKHE MaTepPHAJIBI

Heopranuueckue MeaulMHCKUME MaTepuasibl. MeTaibl. YTJIEpOJHBbIE MaTepHuabl.
MexaHn3Mbl B3aUMOJICHCTBUS MEAUIIMHCKUX MaTEPUATIOB ¢ OMOJOTMYECKUMH CUCTEMaMHU.
B3aumopelicTBusi: MmaTepuail — KpoBb, MaTepuall — TKaHb, MaTEpUa — KJIETKa, MaTepuall —
OMOIOIUMEPHI.

UckyccTBeHHBIE ~ OpraHbl.  AmmapaTsl HUCKYCCTBEHHOE CEPALIE-JIETKOEY,
«HUCKYCCTBEHHAasl Moyka». VICKyCCTBEHHOE CEpJlle YeJIOBEKAa ¢ aBTOHOMHBIM HCTOYHUKOM
MUTaHUS.

Bomnpockl k cemuHapam: 1. Mon: HCTOpUsS OTKpBITHS, CTpOeHHe, (H3MUCCKHE U
XUMUYECKHE CBONCTBA, MPUMEHEHHE.

2. bopHas kucnora, 00pHbBIN CIUPT, AHTUCENITUYECKAS AKTUBHOCTb.

3. ®usnonoruyeckuit pactpop. Jlanuc. HamatslpHbiidi ciupr.

4. ®dypanuunvH. AKTUBUPOBAHHBIN yroyb. [ opundHuKy, MIacTeipu. VX npuMeHeHue,
CBOICTBA, CIOCOOBI XPAHEHHUS.

5. AcniupuH. [Ipumenenue, papmMakoIoruueckoe AeHCTBUE Ha OPTaHU3M.

6. AaTHOMOTUKY, KiTaccudukaius. JucoakTpuos.

7. ApoMaTuueckue Macia 1 ux AeHCTBHUE Ha OpraHu3M. ApoMareparus.

8. AcrniupuH, pU3NUECKUE CBONCTBA, UCTOPUS TOJTYUECHHUS.

9. AHTHOMOTUKY, UCTOPHUS OTKPBITHS.

10. Knaccudukanus siAOBUTHIX BEIIECTB.

11. VYrapsslii ra3: npu3Haku oTpasieHus. Oka3aHue NepBoil MOMOIIH.

12. Pryth. TokcuunocTh mapoB pTyTu. Coyid pTYTH: KaJoMellb, CyjeMa, IPUMEHEHUE B
MenuimHae. Meiibsik. CBunen. CoeiMHEHUs XpoMa.

IIpakTuka 1. MccnenoBanue JI€KapCTBEHHBIX MpenapaToB.

2. lenoBas urpa «Cnacute 607apHOTO». [leroBas urpa COmpoBOXKAAETCsS MPOBEICHUEM
KaueCTBEHHOTO aHajln3a pacTBOpPa KOHKPETHOTO BELIECTBA XUMUYECKMMHU METOJAMHU.
(BemectBa: THOCynh(haT HATpUs, HOBOKAWH, JAKTaT Kaiblus, D-riatoko3a, MemaHbBIN
KyIiopoc, OpoMu;I Kaius, Cyiabhar Maraus).

3. MccrenoBanne TOKCHYHOCTH OBITOBBIX BemiecTB. OcTopokHO, muIieBbie qo0aBku! Mx
JIEVCTBUE HA OPTaHU3M.

4. Pemenue 3a7a4 1o 0OIICH XUMUU C METMKO-OMOJIOTHYECKOM HAITPaBICHHOCTHIO.

5. Konkypc (konmMuecTBEHHBIN) Unciia pemeHHbIX 3aaad. CocTaBieHrne cCOOPHUKOB 3a/1a4y
yuamuxcss no teme (¢ pemeHusmu). CocTaBieHUE TBOPUYECKMX PACUETHBIX 3aJad IIo
Pa3IUYHBIM TEMaM.

Tema 13. BoimosiHeHue PoeKTOB (7 4acoB)

Teopust (249): Ilonstue mnpoekrta. TUNBI MPOEKTOB, OCHOBHBIE ATallbl BBINOJHEHUS
npoekrta. Kpurepun olleHMBaHUS BBINOJHEHUS W 3alIUTHl poekToB. Co3/aHKue MPOEKTa
OCYLIECTBIISIETCS MO cleAyromuM 3tanaMm: — OnpeneneHne npodsieMbl; — AKTyalu3alus
teM; — BriOop oO0bekTa uzyuenus; — [locranoBka uenu u 3agay; — [lonbop marepuana; —
Boibop metonoB wuccienoBanusi; — IlpoBeigeHue SKCHIEpUMEHTaNbHOW pabOThI; —
Odopmnenue paboThl; — 3alUTa NPOEKTa, MPEICTABICHUE PE3YIHTATOB.

[lpakTtuka(S4): BblnonHEeHWE MNPOEKTOB C  HMCHOJIB30BAHHEM  KOMITBIOTEPHBIX
TEXHOJIOTHH. 3aluTa MPOECKTOB.




INIJIAHUPYEMBIE PE3YJIBTATDBI
Juunocmuwie pesyromamot:

cOpMHUPOBAHHOCTh ~ MOTHBAallMM K OOYYEHHIO H
1[eJICHANPaBICHHOW MMO3HABATEIILHOU JIESITEILHOCTH;

TOTOBHOCTb U CIIOCOOHOCTH K CaM0O00pa30BaHUIO;

CITOCOOHOCTH K CaMOCTOSITEJIBHOM, HCCIIEA0BATEIBCKOM,
UH(POPMAIIMOHHO- TIO3HABATEIHLHOM, aHATMTUICCKOH JCSITCIIEHOCTH;
c(hOpPMHPOBAHHOCTh HABBHIKOB  COTPYJHHUYECTBA CO  CBEPCTHUKAMHU
Y B3pPOCIIBIMU.

Memanpeomemmboie pe3yiomamol:

c(hOpPMHPOBAHHOCTh TMPEJICTABICHUNA O B3aMMOCBI3M W B3aUMOJCHCTBUU
€CTECTBECHHBIX HAYK;

chOpPMHPOBAHHOCT yYMCHHH CaMOCTOSITEIBHO  ONPEACHATh IEIu |
COCTaBIIATh TUIAHBI JICSITCIIBHOCTH; CaMOCTOSATEIBLHO OCYIIECTBISATH U
KOPPEKTHPOBATH JACATEIHHOCTD;

BJIQJICHHC HaBbIKAMHU TIOJIYYCHHUS HEoOXoauMon HWH(OpMaIuu, yMCHHE
KPUTHYCCKH €€ OIlCHWBaTh W 00padaThiBaTh, YCICIIHAS OPHCHTAIMS B
Pa3TUYHBIX HCTOYHUKAX WH(POPMAIIHH;

YMEHHE MCIOJIb30BaTh CPEJICTBA HHPOPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX
TEXHOJIOTHUM;

yMEHHE aHaJIU3UpOBaTh, OICHUBATh, MPOBEPITh HA JOCTOBEPHOCTH
1000011aTh HAYYHYI0 HH(OPMAIIUIO;

BJIa/ICHHE HaBbIKAMU TMO3HABATENBHOM peQIeKCMH W  Mpe3eHTalluu
PE3yNIBTaTOBCOOCTBEHHBIX UCCIEIOBAHUM.

Ilpeomemmnsle pe3ynvmamsl: TIOCIE 3aBeplICHUS OOyYeHHS TIO TMpOTrpaMMme
oOydJaromuecst OyyT 3HATh:

— COCTaB, CBOMCTBA, 00JACTH IPUMEHEHHSI HanOoJIee pacpoOCTPAHEHHBIX BEIIECTB U
MaTEpHUAJIOB U YMETh IPUMEHSTh UX 110 HA3HAYEHUIO, COOII0as MpaBuiia 6€30MacHoro
oOpallieHus C HUMH;

— POJIb XUMHUYECKUX 3JIEMEHTOB U X COEUHEHUI B KU3HEACATEIbHOCTH OPraHU3Ma;
— BaXKHEHIINE XUMUYECKHUE MMPEBPAIICHIS, JISKAIIHE B OCHOBE METa00IM3Ma;

— HEKOTOPbIE HEOPraHNUYECKHE U OPTAaHMYECKUE BEILIECTBA, IPUMEHSIEMbIE B
MEUITIHE.

[Tocrne 3aBeprieHuss 00ydeHHUs MO MporpaMme o0yJaronuecs OyayT YMETh:

— COCTaBJISITh CXEMbl OCHOBHBIX KPYTOBOPOTOB OMOTE€HHBIX 3JIEMEHTOB B IPUPOJIE,
000CHOBBIBATH POJIb KAXKJIOTO B COXPAaHEHUH MTPUPOTHOTO PABHOBECHSI,
aHATM3UPOBATH MPUIMHBI U TIOCTEACTBHUS €r0 HapyIIIECHUS;

— IPOBOANTH XUMUYECKUH IKCIIEPUMEHT 110 OOHAPYKEHUIO KATHOHOB U aHUOHOB B
pacTBoOpax;

—co0I0/1aTh IpaBuiIa 0€30MaCHOCTH MPU OOPAIIEHUH C JIEKAPCTBEHHBIMU
BEIIECTBAMU U CPEJACTBAMU OBITOBOU XUMUH,

—COCTAaBJISITh OTYET O MPOJICIAHHOM HKCIIEPUMEHTE;

—MPUMEHSATH BEIIECTBA 10 HA3HAYEHUIO;



—pemaTh 3a1a4u paSHH‘IHOﬁ CTCIICHU CJIOKHOCTH:. KaK THUIIOBBIC, TAK U
KOMILICKCHBIC, —pa3BUBATb CO6CTB€HHYIO WHUIOWATUBY U ITIO3HABATCIIbHYIO
AKTUBHOCTD IIPpHU PCIICHHUUN PA3JIMYHBIX BOIIPOCOB U HpO6J’I€M B XUMHU.

PA3BJIEJI 2. OPTAHU3ALHMOHHO - INEJAT'OI'MYECKHUE YCJIOBUA
PEAJIMZALIUU TPOI'PAMMBI

YCJIOBHUA PEA/IM3ALIMU ITPOT'PAMMBI

Mamepuaﬂbno-mexuuueacoe obecneuenue npozpammbslt

OpraHu3zanroHHbIE yCJIOBUS, MTO3BOJISIOIINE peanu3oBaTh cojiep>KaHue
JOTIOJTHUTENIBHOM  00pa3oBaTeIbHOM TporpaMMbl «XHUMHSI B JKHU3HHU UEJIOBEKa»
peArnoJiaraloT HaJIM4Ke: - MOMEIIEHUSI, YKOMIUJIEKTOBAHHOTO CTaHIAPTHBIM YYEOHBIM
obopyioBaHreM U MeOeNbIo (JI0CKa, MapThl, CTYJNbs, MKadbl, dJIEKTpooOeceueHue,
BBITSKHOM 1IKa@, pakoBHHA C XOJIOAHOMW BOJIOMIPOBOIHON BOJIOH). - HEOOXOAMMBIX IS
AKCTIEPUMEHTOB OOOPYJOBAaHUSI W PEAKTHUBOB. - MYJBTUMEIUHHOTO OO0OPYTOBAHHS
(KoMTIBIOTEP, HOYTOYK, MPOEKTOP, (PIIdIIKAPTHI, SKpaH, CPE/ICTBA TEICKOMMYHUKAIIUH
(JIokaJIbHBIE TIKOJBHBIE CETH, BBIXOJ B HWHTEpHET). [[umakTudeckoe oOecreueHue
IpearoaaraeT HaJu4ue TeKCTOB Pa3HOYPOBHEBBIX 3a/IaHUM, TEMAaTUUYECKUX TECTOB MO
KOKJIOMY pasliely TeMbl, WHCTPYKIHMH JUIsS BBITIOJHEHUS TPAKTUYECKUX PpabdorT,
TaOMuIel  XuMudeckux sjaeMeHtoB .M. MenneneeBa, Tabmuibl pPacTBOPUMOCTH
OCHOBAHMM, KHCJIOT, COJICH.

Y4eOHO-MeTOANYECKOE 0OOecTIeueHne MPOrpaMMbl

Meronuka oOydeHHs TO TporpamMme «XHWMHS B JKA3HH YEJIOBEKa» COCTOUT W3
COYETAHUS JIEKIMOHHOIO H3JI0KEHUSI TEOPETUYECKOI0 MaTepHalla C HarjsIHbIM
MOKa30M WUTIOCTPUPYIOIIETO MaTeprala U MPUEMOB PELICHHS MPAKTUYECKUX 3a]a4.
OOyuaromuecs 3aKperuIIoT MOJTyYeHHbIE 3HAHUS TyTEM CaMOCTOSITEIIbHOTO



BBIIIOJTHCHHA IMPAKTHYCCKHUX pa60T. I[J'I)I pasBUTUA TBOPUYCCKOI0 XHMHYCCKOTO
MBIIIJICHUS ¥ HaBBIKOB aHAJIMTUYECKOU ACATCIIbHOCTH mI€aaror npoBoANT CCMHUHAPBLI,
3aHATHA IO INPE3CHTALUN TBOPYCCKHUX W IMPAKTHYCCKHX pa60T, MO3T'OBBIC IITYPMBI,
HHTCIJICKTYaJIbHBIC UI'PHI.

Hugpopmayuonnoe ooecneuenue

CIIPaBOYHUKH, YUEOHBIC IJIAKAThI, JOTIOJHUTEIbHAS IUTEpATypa M0 XUMUH,
pa3IaToYHbIN MaTepuai, No100pKa KOMIBIOTEPHBIX MPE3CHTAIIUN U
BUJIEOMATEPUATIOB

OOPMBI ATTECTAIIMN 1 OHEHOYHBIE MATEPHUAJIbBI

(I)OpMI)I MpoBEACHUA aTTeCTAllMU: OIIPOC, TCCTUPOBAHUC, AHKCTUPOBAHMUC,
KOHTPOJIbHOC 3a/IaHUC, IICAAIOTNYCCKOC Ha6J'IIOI[CHI/IC.

JIJist OTClexKuBaHUs Pe3yNbTATUBHOCTH 00pa30BaTENbHOTO MpOIEcca Mo IporpaMme
«XuMHUS B JKH3HHM 4YEJOBEKAa» WCIOJB3YIOTCS CICAYIOMUE BUIbI KOHTPOJS: -
peABAPUTEBHBIN KOHTPOJb (MPOBEpKAa 3HAHWM YYaIlUXCs HAa HadallbHOM JTare
OCBOCHHSI IIPOTpaMMBbl) — BXOJIHOE TECTUPOBAHUE; - TEKYIIMH KOHTPOIb (B TEUCHHUE
BCETO CpOKa peaau3alldd MPOorpaMMbl); - HTOTOBBIH KOHTPOJIb (3aKJIIOUHUTEIIbHAS
IPOBEpPKA 3HAHUM, YMEHUI, HABBIKOB 110 UTOTaM peanuzauuu [IporpamMmmer).

@dopMBbI aTTECTAINH: - CAMOCTOSITeNIbHAs paboTa;

- TECTUPOBAHUE;

- TBOPYECKHUE OTUETHI;

- Y4acTHE B TBOPUYECKUX KOHKYPCAX U ITPEAMETHOM OJIMMITUAJIE I10 XUMUH;
- IPE3EHTALUS U 3a11UTa IPOEKTA.

Texymuii KOHTPOIL: DOpMaMU KOHTPOJIS YCBOSHHS y4eOHOTO MaTepHaIanporpaMMbl
SBJITFOTCS] OTYETHI MO0 MPAKTUYECKUM paboTam, TBOpPUECKHUE paOOThl, BHICTYIUICHUS HA
CEMHHApax, CO3/IaHME NPE3CeHTAlUU Mo TeMe U T. A. OOyuarommuecss BBINOJIHSIIOT
3aJlaHdsl B HHJMBUJYaJbHOM TEMIE, COTPYJHHMYAs C IMEAaroroM. BeInogHeHue
MIPOEKTOB CO3/Aa€T CHUTYAalMIO, ITO3BOJISIONIYI0 pPEAIN30BaTh TBOPYECKUE CHIIBI,
o0ecreuuTh BhIPAOOTKY JIUYHOCTHOTO 3HAHUS, COOCTBEHHOTO MHEHHMSI, CBOCTO CTHJIS
NeATeNbHOCTU. BKitoueHne oOydaroluxcsi B pealibHYI0 TBOPUYECKYIO JIESITEIbHOCTD,
MIPUBJICKAIONIYI0 HOBU3HON M HEOOBIYHOCTBIO SIBIISIETCS CTUMYJIOM



pa3BUTHUS TI03HABATEIBHOrO MHTepeca. OIHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTH
BBISIBIISITh NPOOJIEMBbI M pa3peliarh BO3HHKarolue npotuBopeurs. [lo okoHuaHuu
KQKJI0M TEMBI POBOJIUTCS UTOIOBOE 3aHATHE B BUJE TEMATUUYECKOTO TECTUPOBAHUSA.
Nrorosas arrecranys Npe1yCMaTpUBAET BHITOTHEHNE NHANBUAYAIBHOTO POEKTA.

Cucrema OTC/IE/KMBAHUS U OLICHMBAHMS Pe3yJbTATOB 00yYeHHH AeTeH
JAHHOM Nporpamme.

ITponiecc oOyueHus npenycMaTpuBacT CIeAyIOLINE BUABI KOHTPOJIS:

Bpems npoBeaenust

| Ilean npoBenenus

\ DopMbI KOHTPOJISA

BxoaHo0i#l KOHTPOJIb

B
rojaa

HaydaJic

y4eOHOT0

Onpenenenue YPOBHS
pa3BUTHUSA JeTeH, 1754
TBOPUYECKUX CITIOCOOHOCTEM

Tect

Texymuii KOHTPOJIb

B TEUCHUE
y4eOHOro roja

BCCTO

Onpenenenue CTEIIEHU
YCBOCHHS  00y4aroluMucs
y4eOHOTO MaTepuana.
Onpenenenue  rOTOBHOCTH
JIeTeil K BOCIIPUSATHIO HOBOTO
MaTepuana. [ToBeiIeHHE
OTBETCTBEHHOCTH u
3aMHTEPECOBAHHOCTH JeTe
B 00y4eHUHU. [ToxGop
Haubosee 3¢ PeKTUBHBIX
METOJIOB U CPEICTB
o0yJeHus.

TIpaKTHICCKast
coOeceI0BaHuE;
BUKTOpPWHA, 3a4eT
3aJa4am

pabora;

110

HTOroBbiii KOHTPOJIb

11(0)
o0ydeHUs
IpOrpaMme

B xonme yuebHOTO roma
OKOHYaHUU

1o

Onpenenenue W3MEHEHUS
YPOBHS pa3BUTHUS JETEH, UX
TBOPUYECKHX CIOCOOHOCTEH.
Onpenenenue pe3ynbTaTOB
oOyuenwusi. OpueHTHPOBAHHE
yyalquxcsi Ha JajibHEUIIee
(B TOM qucie
CaMOCTOSITEIBHOE)
oOydeHue. [lonyuenue
CBEJICHUH TS
COBEPIIIEHCTBOBAHMSI
001meo0pa3oBaTeIbHOM
nporpaMMbl M METOJOB
00y4YeHwUs.

3amura MPOEKTHO-
HUCCIIe10BaTEIbCKOMN
paboThI

METOAUYECKHUE MATEPHUAJIbBI

Oco0eHHOCTBIO OpraHU3alKi 00Pa30BATEIHLHOTO

oOyueHwue.

mponecca ABJIACTCA OYHOC




OcHoBHBIMH  (popmamu  pabOTBl Ha 3aHATHM SBISIOTCS KOJIJICKTUBHBIC
OOCYXXICHHSI, IUCKYCCHU, OSKCKYpCHH, TMpPaKTHYEeCKHe paldOoThl, HCCIeI0BaHHE,
Ha0JI0/IeHKe, paboTa ¢ Hay4YHOU JIUTEpaTypoHu.

OCHOBHBIE METO/IBI OpPTaHU3AINH YUeOHO-BOCTIUTATEILHOTO MIPOIIecca:

o (CroBecHBII METO/I - pacckas, becena, 00CyKICHHUE;

e MeToz HATJISATHOCTH - HATJIAIHBIE TOCOOUs, (OTO- U BHIEOMATEpUAIIBI.

o [IpakTuyeckuii MeTo — HAOMIOICHNE, TPAKTHUECKHUE pAOOTHI, YKCKYPCHUHUH.
o OOBACHUTENBHO-UILTIOCTPATUBHBIN - COOOIIEHHE TOTOBOU HH(OPMALIIH.

¢ YacTUYHO-TIOMCKOBBIN METO/I - BHITOJHEHUE MPAKTHIECKUX PaboT.

B mporecce o0ydeHns mpeaycMaTpUBaIOTCS TEOPETHYECKHE W TMPAKTHUYECKUE
3aHATHA. TeopeTndeckas 4acTh OOBIYHO 3aHMMaeT He Oosiee 45 MHHYT OT 3aHITHS U
94acTO UJIET MapaJUIEIBHO C BBIIOJHEHUEM MPAKTUYECKOTO 3aTaHHUS.

Cmpykmypa 3auamuii cocmoum u3 HeCKOAbKUX Imanoe:
1. Opranu3zarus Hauasna 3aHATHs (aKTyaau3alus 3HaHU)
2. IlocTaHoBKa 11€7IH 1 331249 3aHATHS (MOTHUBAIIHS )

. TGOPGTI/I‘IGCKEUI qacCTb (03HaKOMJI€HI/I€ C HOBBIM MaTepI/IaJ'IOM)

A~ W

. [IpakTrueckas 4acTh (IEPBUYHOE 3aKPETUICHHE HABBIKOB)
5. [IpoBepka MEPBUYHOTO YCBOCHHUS 3HAHUH

6. Pednexcus

7. PexomMeHmanuu 1Jisi CaMOCTOSTeTbHON paOOTHI.

Ha 3aHATHSAX TPUMEHSIOTCS TUJAKTHIECKUE MaTepHAIIb:

® UAAKTUYECKHE MOCOOMs (KapTOUKH, pa3IaTOYHbI MaTepHall, BOIIPOCHI
JUIsl yCTHOTO ¥ MUCBMEHHOTO OMpOca, MPAKTUUECKUE 3aJaHus);

® BHJICO3AIINCH, BUJEO YPOKHU;

® [pE3CHTALUH.
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