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IosicHuTeNLHAA 3aNIUCKA

Ob6pa3zoBarenbHasl IporpaMMa «XUMHUs B )KU3HHU YEIIOBEKa) COCTaBJI€HA B COOTBETCTBUHU C:

- ®eaepanbHbIM 3akoHOM «O0 oOpazoBanum» ot Ne 273-D3 29.12.2012 (pen. ot 31.12.2014
r.);

- Pacnopspkenuem IlpaBurensctBa PO ot 31 mapra 2022 1. N 678-p «O0 yTBepKIeHUH
Konuenuu pa3BuTHs JONOIHUTEIBHOTO 00pa3oBanus aereit 10 2030 1. U 1m1aHa MEpONpUsSTHHA 110
ee peanusanumny;

- [locranoBnenuem ['11aBHOrO rocy1apcTBEHHOIO caHMuTapHOro Bpaya Poccum ot 28.09.2020
No CII 2.4.3648-20, Canurtaphble npaBuia [J1aBHOro rocyaapCTBEHHOTO CaHMTapHOTO Bpaua
Poccum ot 28.09.2020 Ne 28 «O0 yrBepxaeHun canutapHbix mnpasuil CII 2.4.3648-20 "CanurtapHo-
SMMUIEMHUOJIOTHYECKHEe TpeOOBaHMA K OpraHu3alUsM BOCHUTaHUS M OOydeHus, OTAbIXa H
037I0POBJIEHUS AE€TEN U MOJOJEKN.

Hanpaenennocms 0ononnumenvHou 00pazoeamenbHoi npoZpammbol
IIporpamma OTHOCHTCA K €CTECTBEHHO-HAYYHOU HampaBlIeHHOCTH. IIporpamma opueHTHpOBaHa Ha
[IO3HABATEILHOM aKTUBHOCTH, CAMOCTOSITEIbHOCTH, JII0OO3HATENbHOCTH, Ha JONOJHEHHE U
yIIyONieHHE IIKOJBHOW TPOTpaMMBl MO XUMHH, (OPMHUPOBAHHIO HWHTEpeca K HaydHO-
UCCJIE0BATEIbCKOMN NEATEIbHOCTH.

HoBu3Ha [onosHuMTEJBHOH 001I€e00pa3zoBaTeJbHOIl nNporpaMMbl  «XHMHSL B JKU3HU
YEJIOBEKa» 3aKJIF0YAETCs B TOM, YTO KPOME ONPEENIEHHBIX 3HAHUM U YMEHUN ydaluecs: IpOBOAST
OOJBIIYI0O U HANpaBJICHHYIO pabOTy IO HAKOIUICHHWIO U PACHIMPEHHUIO 3HAHUW O IPUMEHEHUU
XUMHUYECKHMX BEILIECTB B MOBCEAHEBHOW XM3HU. B mporpamme Kpome TpaJuLMOHHBIX METO/OB U
dopM opraHu3alMM 3aHATHH, UCHONB3YIOTCS HH(MOPMALMOHHO-KOMMYHUKATUBHBIE TEXHOJIOIHH.
[Tpumenenne KT mo3BoiseT 3HAYMTENBHO PACHIMPUTH BO3MOXKHOCTH TPEIBSIBICHUS Y4eOHOMH
UH(pOpMaLKK, T03BOJIAET YCUIUTh MOTUBALIUIO O0YYaOLIUXCS.

AKTYaJIbHOCTH mporpamMmbl. XuMHUS - 3TO HayKa O BEIIECTBAaX, MX CBOWCTBaxX U
npeBpauieHusIX. Poiab XMMHM B JKM3HM 4Y€JIOBEKa OTPOMHA. XHMMMUYECKas NPOMBIIUIEHHOCTh B
HaCTOsIIEe BpeMsl pa3BUBAETCS ropaszio ObICTpee, yeM Jrobast Apyras, U B HauOOJbIIEH CTENEHU
OIpeEIIAET HAyYyHO - TEXHUYECKHUH Iporpecc. CoBpeMEHHOMY YeJIOBEKY MPOCTO HEOOXOIMMO
3HaTh M MPaBUIBHO MCIIOJIB30BAaTh JOCTH)KEHUS COBPEMEHHOW XMMHUHM U T€X BEILECTB, KOTOpHIE
UCTIOJIB3YIOTCS B OBITY.

3HaHUs, MOJTy4aeMble B IIKOJE IO XUMHUHU, BO3MOXKHO U HEOOXO/IMMO I'PaMOTHO MPUMEHSTh U
B TMOBcelHEBHOW >ku3HU. [lo3HaBasg oOCHOBOMNOJAraromMe 3aKOHbl XHMMHH, OOyyaromuecs
3HAKOMSITCSI C COCTaBOM U CBOMCTBaAMM pa3IUYHBIX XUMHUYECKUX BEILECTB, KaK €CTECTBEHHBIM
00pa3oM MPHUCYTCTBYIOLIME B YEIOBEYECKOM OpraHM3Me, TaK WM IpU HE3aBHCHMOM BHEIIHEM
BozaciicTBuM. IlIkosbHMKM y3HAKOT, Kak HWMEHHO OTH BEUIECTBA BIMAKOT Ha IPOLECCHI
KU3HEJEATEIIbHOCTH OpraHu3Ma U Ha caMmy >KM3Hb YeJIOBEKa - UTO MOJIE3HO U B KaKUX KOJUYECTBAX,
a 4TO MOXET OKa3bIBaTh OTPULATEIBLHOE BIIUSHUE.

JononnurensHast oOpa3zoBaTelbHas oOlIepa3BUBalOIasi MporpaMMa «XHUMHUS B KU3HU
YeJI0BEKa» 3HAKOMUT OOYyYaroluXcs ¢ KOMIUIEKCHBIMH MpoOieMaMH M 3a/layaMu, TpeOyroIuMu
CHHTE3a 3HAHUH TI0 Py MpeaMeToB (hu3uka, OMOIOTHS, SKOJIOTHS, Teorpadusi, UCTOPHS).

OKOJIOTUYECKUI acleKT: aHaJlu3 M3MEHEHHUH B OKPYKAIOLIEH Cpele M OpraHu3alus CBOETO
BJIMSTHUS Ha CUTYalUIo, GopMHpoBaHUE OEPEKHOTO OTHOLIEHUS K IPUPO/IE.

dusnuecKuil acmeKkT: u3yuyeHne (PU3nIeckrux CBOWCTB BEIIECTB, (PU3MUECKUE METO/IbI aHAIN3a
BeniecTBa. McTopudeckuil acreKkT: UCTOpUYECKUE CBEICHHUS O BIMSHUN XUMUHU Ha )KU3Hb YEJIOBEKa.

buonornueckuii aceKkT: U3yueHne XUMUYECKOTO COCTaBa OOBEKTOB KUBOM MPUPO/IBI.

HNudopmaruka — nouck nHpopmanuu B MHTEpHETE, co3AaHne U OPOPMIICHHE MTPE3eHTAIHH,
paboTa B TEKCTOBBIX U TaOJMYHBIX PEaKTOpaXx.

Conepxxanune IlporpaMMbel 3HAaKOMHUT OOYYAIOIIMXCS C XapaKTEPUCTHKOM  BEIIECTB,
OKpY’KalOIIMX Hac B OBITY: BOJA, TOBApEHHAsl COJIb, C BELECTBAMHU, U3 KOTOPBIX CAEIAaHbI IIOCY/a,
CIHMYKHM, KapaHjaamwu, Oymara, CTpOMTENbHbIE MaTepuaibl, aBTOMOOWIbHAS TEXHHKA, JIEKAPCTBA.
Takue Tembl kak: «Boma», «IloBapennass comb», «Cnuuku», «bymara» narT BO3MOKHOCTb
aKTyalIM3aluy YKOJOTHUECKUX 3HAHUH 00yUJaromuxcsl.

[TpakTnyeckue 3aHATHS CIIOCOOCTBYIOT (DOPMUPOBAHHUIO CIELUAIBHBIX YMEHMH U HaBBIKOB
paboTHI ¢ BelecTBaMu U 000pyIOBaHUEM.



[IpoexkTHble paboOTH, TEMaTHKa KOTOPbIX MpuBoauUTCS B [Iporpamme, mMO3BOJIAT
chopMUpOBaTh y 00YyYAIOUINXCS YMEHHE CaMOCTOSITENIBHO MpUOOpeTaTh U MPUMEHSTh 3HAHUS, a
TaKXe Pa3BUBAIOT UX TBOPYECKHE CIIOCOOHOCTH.

AxtyanbHOCTh [IporpaMMbl 00yciioBiieHa TeM, YTO B Y4€OHOM IIJIaHE MO MPEAMETY «XUMHUS»
OTBEJICHO BCero 2 uaca B Heaeno B 8 W 9 kiaccax, 4To JaeT BO3MOXKHOCTh C(OPMHpPOBATH Y
00ydJaronuxcst TOJIbKO 0a30BbIC 3HAHUS 1O MpeaMeTy. B Toxke Bpemst Bo3pact 13-16 ner sBusercs
BOXHBIM JUII  MPOo(ecCHOHAIBHOrO  camoomnpeaeieHus oOyuarommxcsi. Bo3MmoxkHO, UTO
MIPOCHYBILIUKCS UHTEPEC K XMMHU MOXKET BIUATH HAa BEIOOP Oynyieit nmpodeccuu.

[IporpamMa HampaBjeHa Ha JHMYHOCTHO-OPHEHTHUPOBAaHHOE oOy4yenue. Ponp menmarora
COCTOMT B TOM, YTOOBI CO3JaTh KaKJOMY OOy4arouiemycsi Bce YCJIOBHs, Ui HauboJjee IMOJHOTO
pPacKpBITUSL W peanu3anuu ero crnocodHocteid. Co3aarh Takue CUTyallud C HCIOJIb30BAaHUEM
Pa3IMYHBIX METOJ0B OOydYeHUs, MPH KOTOPBIX KaXIbli 0OydaroUIuiics MmpuiaraeT coOCTBEHHBIC
TBOPUYECKHE YCUITUS M UHTEJIEKTYyaJIbHbIE CTIOCOOHOCTH MPH PEIICHUH MOCTABICHHBIX 3a/1a4.

[Tporpamma «XuMHS B JKHU3HU YEJIOBEKa» CO3/laHa C IeNbi0 (OPMHUPOBAHUS HHTEpeca K
XUMHH, pacUIMpeHus: Kpyrozopa oodyuatonuxcs. OHa opueHTHpoBaHa Ha oOydaromuxcs 13-15 ner,
TO €CTh TAKOTO BO3pAcTa, KOTAa pedsTaM CTaHOBHUTCS WHTEPECEH MUP, KOTOPBIA UX OKPYXaeT U TO,
YTO OHU HE MOTYT OOBSICHUTD, a CIICIUAIbHBIX 3HaHUH elle He XBaTtaeT. OOydaronuecs ¢ poxKIeHUS
OKPYKCHBI Pa3JIMYHBIMH BEIIECTBAMH ¥ JIOJDKHBI YMETh 00pamaThcs ¢ HUMH. OCHOBHBIM YCIIOBHEM
3aYUCIICHUs JeTel uis OOydYeHUs SBISETCS UX 3aUHTEPECOBAHHOCTH M JOOPOBOJILHOE KElaHUE
3aHMMATbCS €CTECTBEHHOHAYUHOH J1€ATEIbHOCTBIO.

Iledazozuueckasn yenecooopazHoCHb RPOZPAMMEBL.

[lenarornyeckas 11€1€CO00Pa3HOCTh MPOTPAMMBI 3aKJIKOYAETCs B TOM, YTO B Ipoliecce
0o0y4eHHUsl CO3/al0TCS yCIOBUS K (OPMHUPOBAHUIO y OOYUYaIOIIUXCS LEIOCTHOM KapTHUHBI MHpA,
BOCIIUTAHHUIO JIIOJIEH TBOPYECKMX UM KOHCTPYKTHUBHO MBICHISIINX, TOTOBBIX K PEIICHHUIO
HECTAaH/APTHBIX JKM3HCHHBIX 337a4. Ha 3aHATHAX 10 nporpamme (GOpMHUPYIOTCS YMEHHS
Oe3omacHOrOo oOpalieHus C BEIIECTBAMHU, HCIOJNB3YeMbIMH B  TOBCEAHEBHOW  >KW3HH,
3aKJ1aJIbIBAIOTCSI HOPMBI 3JJ0pOBOr0 00Opa3a >KM3HH. 3HAaKOMCTBO OOYYalOIIUXCSl C XMMHYECKUMH
BEIIECTBAMH, W3 KOTOPBIX COCTOMT OKPYXAIOUIMil MHp, TO3BOJISET PACKPBITh BaKHEHIIHE
B3aMMOCBS3M Y€JIOBEKA M PA3IUYHBIX BEILIECTB B CpPEJe €ro OOMTaHMs. DTO IMO3BOJISIET PEOEHKY
MpUOOPECTH 3HAHUS U YMEHHsI, KOTOPhIE OH B JaJbHEWIIIEM MOXKET MCIOJb30BaTh KakK B Mpoliecce
00ydYeHUs B Pa3HBIX JUCIUIUIHHAX, TAK U B IOBCETHEBHOM KU3HHU ISl pEIICHUS KOHKPETHBIX 3a/1a4.

[Iporpamma  obecriednBaeT pa3BUTHE YMEHHH B HaydHO - TMPAKTHYECKOH U
UCCJIEIOBATENbCKON AesTenbHOCTH. Co3/1aeT yclnoBHS AJis MOJHOLEHHOIO Pa3BUTHS TBOPUECKUX
CHOCOOHOCTEH KaXKA0ro 00y4aromerocs, yKperieHue MHTepeca K 3aHATUSAM 110 XUMHUH.

[Tporpamma «XuMmusli B JKH3HU YETIOBEKa» CBSi3aHA C BO3PACTHBIMH OCOOCHHOCTSIMHU
oOyyarolmuxcsi JTaHHOTO BO3pacTa: JH0003HATENbHOCTh, HAONIOAATENbHOCTh; HMHTEpPEC K
XUMHYECKHM TIpoIleccaM; jKelaHueM paboTath C J1ab0OpaTOpHBIM 000pyAOBaHHEM; OBbICTpOE
OBJIAJICHUEC YMEHUSMU ¥ HaBBIKAMHU.

Kypc HOocHT pa3BUBaOIIYIO, 1€ATEIHHOCTHYIO U MMPAKTUYECKYIO HAMIPABICHHOCTD.

OTiIMYNTENbHOH 0COOEHHOCTHIO JaHHOM MPOrpaMMBbl 3aKJIFOYAETCS B TOM, 4TO MpOrpamma
CYIIIECTBEHHO JOMOIHSAET 00beM IIKOJIBHOW MporpamMmbl o XxuMmuu. KpoMe TeopeTudeckoro Kypca
npeycCMaTpuBaeTCsl 3HAUYUTEIFHOE KOJMYECTBO IMPAKTHUYECKUX padoT, TIaBHAS IIETTh KOTOPBIX —
pa3BUTHE TPAKTUYECKHMX YMEHHA ¥ HaBBIKOB CaMOCTOSITEIBHOM, OKCIEPUMEHTAIbHOW U
HCCIIEIOBATEIILCKON JICATENBHOCTH ydamuxcs. PeOsta HaydaTcs CTaBHTh IPOCTEUIIHE OIIBITHI,
paboTaThb € peakTUBaMH, IUIAHUPOBATh CaMOCTOATEIbHYIO pPabOTy HaJ BBIOpPAHHON TEMOM,
0(OPMIISITh MIPAKTUIECKHE PAOOTHI.

OOyyeHne mo JaHHOM @IporpaMMe OCYHIIECTBIISEeTCS B (opMme NpakTHUYECKUX pador,
OKCKYPCHii, a TakKe MpeaycMaTpuBaeTCs WHIUBUAyalbHas paboTa ¢ OJApEHHBIMHU JIETbMU H
MOJArOTOBKA 00YYarOMIMXCS K HAyYHBIM KOH(EPEHIHUSIM U MTPEIMETHBIM OJINMITHAIAM.

Aopecam npozpammot

[Iporpamma paccunTana Ha J€TEW CPETHEr0 NIKOJIBHOTO Bo3pacTa. JJaHHBIN BO3pACT SIBISETCS
MIEPUOJOM OTPOYECTBA, BAKHEHIIIHE crienn(PUUEcCKre YepThl KOTOPOTO MPOSBISIOTCS B CTPEMIICHUN
K OOIICHHIO CO CBEPCTHUKAMH, MOSBICHUM B TOBEACHUM MPU3HAKOB, CBUAECTEILCTBYIOIIHUX O
JKEJIAHUU YTBEPAHUTH CBOIO CAMOCTOSITEIbHOCTh, HE3aBUCHMOCTD.



CrtpemiieHrne TOJIPOCTKOB OBJAAETh PA3IMYHBIMH YMEHHUSIMH CIOCOOCTBYET Pa3BUTHUIO
YyBCTBAa COOCTBEHHOIN YMEIOCTH, KOMIIETEHTHOCTHU U MOJTHOLEHHOCTH.

OTOT NepuoJ XapaKTEpU3YEeTCsl CTAaHOBJIEHMEM M30MPATEIIbHOCTH, LIEJIEHANPABICHHOCTH
BOCTIPUATHUS, YCTOMUMBOTO IPOU3BOIBHOIO BHUMAaHUS U JIOTHYECKOM maMsTu. B 3T0 Bpemst akTuBHO
dopmupyercsi aOCTpakTHOE, TEOPETUYECKOE MBINUICHHE, YCUJIMBAIOTCA WHUBHyalbHbIC
pa3iuuus, CBSI3aHHBIE C PA3BUTHEM CaMOCTOSITENIbHOTO MbIIUIeHUS. MIeT craHoBiieHHE HOBOTO
YPOBHSI CaMOCO3HAHMsI, KOTOPBII BBIpaXKaeTcs B CTPEMJICHUH TOHSATH ce0sl, CBOM BO3MOXKHOCTH,
CBOE CXOJICTBO C APYTMMHU JE€THMHU U CBOIO HETOBTOPUMOCTD.

[Tporpamma «XuMHS B KHU3HU YEJIOBEKa» CO3/laHa C IeNbi0 (OPMHUPOBAHUS HHTEpeca K
XUMHH, pacUIMpeHus: Kpyrozopa odyuatonuxcs. OHa opueHTHpoBaHa Ha oOyvaromuxcs 13-16 ner,
TO €CTh TAKOT'O BO3pAcTa, KOraa pedsTtaM CTaHOBHUTCS WHTEPECEH MUP, KOTOPBIH UX OKPYKaeT U TO,
YTO OHU HE MOTYT OOBSICHUTB, a CIIELIMAJIbHBIX 3HaHUH elle He XBaTaeT. OOyuaroluecs ¢ poKICHUs
OKPY’KEHbI Pa3JINYHBIMU BEIIECTBAMHU U JOJKHBI YMETh 00palaThCsi C HUMU

Bospacr gereii, yuactByronux B nporpamme 13-16 ner.

DopMUPYIOTCS OJHOBO3PACTHBIE WJIM Pa3HOBO3PACTHBIE TPYIIIIBI, YUCICHHOCTHIO OT 15 mo 20
YEJIOBEK.

HabGop yuamuxcs B Ipynmy OCYIIECTBISETCS HA OCHOBE CBOOOJHOTO BBIOOpa JAETbMH U UX
ponuTensiMi  (3aKOHHBIMU TIPEICTaBUTENsIMU), 03 0oTOOpa M TpenbsSBICHHUS TpeOOBaHUN K
HAJIMYUIO CIIEIUANIbHBIX 3HAaHUN y peOeHKa.

Cpok peanuzayuu npozpammol u 00vEM YUeOHbIX 4ACO8:

[Tporpamma paccuntana Ha 1 rog oOyuenus. 144 gaca, 2 pa3a B Hezemo 110 2 yaca.

Dopmul 00yuenusa:

OOydeHue Mo MporpaMMe OCYIIECTBISIETCS B OYHOW (hopMe, HO TaKkKe MPUMEHSIOTCS U
AUCTAHIMOHHBIE TEXHOJIOTUN O0YUICHUSI.

JucrtaHuuoHHOe OO0y4eHHe TPUMEHSETCS C 1eNbl0 WHIMBUAYAIBHOTO OOY4YEeHHUS
yUYauXcs, MPOIYCTHBIIUX 3aHATHS MO OOJE3HHW, WIA JIPYTHM NPUIMHAM, a TaKKe B YCIOBHSIX
OTPAHUYUTENBHBIX MEPOIIPUSATHIA.

JliucraHuroHHOe 00y4eHue OCYIIECTBISIETCS ¢ IPUMEHEHUEM CEpBHUCOB CeTH VIHTEepHET:

® DJIEKTPOHHAS [OYTA;

e Cucrema Moodle (MonyabHass OO0BEKTHO-OPUEHTUPOBAHHAs — JMHAMHYECKas  ydeOHas
cpena);

e mnatdopma Zoom,;

e cepBuchkl Google: TOKyMEHTBI, TPE3CHTAINH, TAOIHIIBI, (DOPMBI, CAaNTHI;

e Jpyrve MOUCKOBBIE, HHPOPMAIIMOHHBIC U NHTCPAKTUBHBIE CEPBHUCHI.

B npomecce o0ydeHus HCHOIb3yeTCsd Takue QOpPMBbI 3aHATHM Kak: KOMOMHHPOBAHHOE,
MpakTH4ecKoe, 0ece1a, OmbIThl, IKCIIEPUMEHTHI, SKCKYPCHH.

B maHHOW mporpamMme OTHaeTcs NpPEANOYTeHHE TakuM popmam, MeTofaM OOydeHWs,
KOTOpBIE:

® CTUMYIHPYIOT OOYYAIOIINXCS K TTOCTOSSHHOMY TIOTIOTHEHUIO 3HaHWM (Oece/bl, BUKTOPUHBI,
OJINMITHA/IBI U T.J1.);

® CIOCOOCTBYIOT pa3BUTHIO TBOPYECKOT'O  MBIIUICHHUS, METO/Abl, OOecrneynBaromume
dbopMUpOBaHNE HHTEUIEKTyaJIbHbIX YMEHHIl: aHalu3, CHUHTE3, CpaBHEHHE, YCTaHOBJICHHE
MPUYMHHO-CJIEICTBEHHBIX CBS3CH, a TakKe TPaJUIIMOHHBIE METOIbI — Oecea, HaOMIOIEHUs, OIIBIT,
IKCTIEPUMEHT, MPAKTHYECKUE PaboTHI,

e oOecreuynBarOT pa3BUTHE WCCIIEIOBATEIbCKUX HABBIKOB, YMEHHH; OCHOB TMPOEKTHOTO
MBIIUICHUST Oo0ydaromuxcs (MpOeKTHbIE pabOThl, MPOOIEMHBIA MOAXOA K HM3YyYCHHIO OTAETHHBIX
SIBJICHH ).

Ha 3aHATHSAX MPUMEHSIOTCS 310POBbhecOeperariue TeXHOJIOTHH:

e yepe[0BaHUE PA3IMYHBIX METOJ0B 00YUCHHUS: CIOBECHBIN, HATJISIAHBIN, ayIMOBU3YyallbHbIH,
WHAMBUAYyalIbHAs, TPYyMIoBas paboTa u ap.;

e OpraHm3alys MepephIBOB Yepe3 Kaxapie 45 MUHYT C IPOBETPUBAHUEM KAaOMHETA;

e TmpoBencHUE PU3KYIBbTMUHYTOK.

Pesrcum 3anamuii:



3aHATHS TPOBOJATCS 2 pa3a B HENENo 1Mo 2 akajgeMudeckux 4aca (2 3anarus 1o 40 MUHYT C
10 MUHYTHBIM TTIEPEPHIBOM).

HEJIb U 3AJAYU TPOT'PAMMBbI

Heas nporpammbl: @opmupoBaHue y 00yJarOIIUXCs TITYOOKOTO U YCTOWYUBOTO UHTEpeca K
MUpPY BEUIECTB M XHUMHUYECKHX IpEeBpallleHul, NnpuoOpeTeHre HEeOOXOIUMBIX MPAKTUUYECKHX,
WCCJICIOBATETILCKUX YMECHHA W HAaBBIKOB JIJISi MPOBEIEHUS J1a0OpaTOpHBIX padoT, 0e30MmacHOro
oOpallieHus ¢ BElIeCTBaMU B MTOBCEIHEBHOM JKU3HH.

3amaun:

ObpaszosamenvHule:

e yruyOnsaTh W pacIMpATh 3HAHUS OOyYarOIIMXCA M0 HEOPraHMYECKOH M OpraHMYecKoi
XUMUH,

e chopMUPOBATh YMEHHs HAOMIOAATh U OOBSICHATh XUMHUECKUE SIBJICHUS, IPOUCXOISIINE B
pupo/e, ObITY;

e pa3BHBaTh YMEHHs pabOTaTh C XMMUYECKHMMHU NMPUOOpaMH, C BEIIECTBAMH, BBHIMOIHATH
HECJIOKHBIE XUMUYECKHUE OIBITHI, COOJII0/IaTh IPAaBUIIa TEXHUKU O€30MacCHOCTH;

® pa3BHBATh I03HABATENIbHBIE MHTEPECHl M WHTEIUICKTYAIbHBIE CIIOCOOHOCTH B TpOIEcce
NPOBEICHUS XMMHYECKOTO OKCIEPUMEHTa, CaMOCTOATENBHOCTh TPHUOOpETeHHsS 3HAHUK B
COOTBETCTBUU C BOSHHUKAIOIINMH KU3HEHHBIMH NMOTPEOHOCTSAMHU;

® pacIIUpPSTh UHTEPEC K XUMHH, CIIOCOOCTBOBATH BHIOOPY YYAIIUMHCS MyTEH NanbHEHIIEro
IPOJOHKEHUSI XUMUUECKOTO WIIM €CTECTBEHHO-HAyYHOTO0 00pa30BaHusl.

Paszsusarowue:

e (opMHPOBATH CHEIHAIBLHBIC YMEHUS W HABBIKH Pa0OTHI C XMMHYCCKUMH BEIIECTBAMHU U
MaTepHrajaMH B OBITY ¥ HCIIOJIb30BaTh IOJTYYCHHBIC 3HAHUS Ha MPAKTHKE;

® pa3BUBaTh TBOPYECKHE CIOCOOHOCTM ¥ yMEHHUS OOYYalOUIMXCS CaMOCTOSITENBHO
npUOOpeTaTh U MPUMEHITH 3HAHUS HA MTPAKTHKE;

® Ppa3BHBATH MO3HABATEIHHBIA HHTEPEC K OKPYKAIOIIEMY MUPY;

® pa3BUBATh aHAJTMTHUYECKUH CKJIaZa yMa, yMEHHE HaOI0AaTh, CPaBHUBATH, JIE1aTh BHIBOJIBI,
0000111aTh MOTy4YeHHbIE 3HAHHUS.

Bocnumamenvuvie:

® BOCHHUTHIBATH  JKOJOTHUECKYIO TPAMOTHOCTh U XMMHUYECKYIO KYJIbTYpY MpU OOpalleHUuH C
BEIIIECTBAMU;

® CrocoOCTBOBATh OPUEHTAIMK OOYUarOIIMXCs HA BEIOOP XUMHUKO- OMOJIOTMYECKOT0 POdUIIs.

CopepxaHue MporpaMMbl
Y4eOHbIii mman

Ne | Ha3zpanmue pazaena, TeMbl KoauuyecTBo yacoB Dopmbl aTTecTanuu,
n/n BCEro | Teopus | npakrTuka | KOHTPOJIA
1. | Beenenue 8 6 2 Oecena, TEMaTHYECKOE
TECTUPOBAHUE, MPAKTUKYM
cobecenoBanue
TemaTnyeckoe
2. | Tema 1. Bona 8 4 4 TECTUPOBAHUE, TPAKTUKYM
Tema 2.Yuctele BemiecTBa Hu [IpakTukym, pelenue
3. CMECH B JKU3HH YeJIOBEKa 6 2 4 3a1aq
4. | Tema 3.IloBapeHHass coib U
caxap 5 3 2 MPAKTUKYM
5. | Tema 4. Xumus nuimu 20 3 17 IPAKTUKYM
6. | Tema 5. Crinuku 8 6 2 Oecena, MPaKTUKYM
7. | Tema 6.bymara 6 2 4 IPAKTUKYM




8. | Tema 7. Xumus u 12 4 8 [TpakTuxym, Oecena,
CTPOUTEILCTBO pelieHne HEeCTaHJAPTHBIX
3a1a4
9. | Tema 8. Xumus u aBTomoOmib | 4 2 2 Oecea, MPaKTUKYM
10. | Tema 9. Xumus cTupaer, 10 2 8 [IpakTukym, Oecena,
YUCTHUT U yOUpaeT pelieHne HeCTaHIaPTHBIX
3a1a4
11. | Tema 10. Xumus u 6 2 4 [IpakTukym, Oecena,
KOCMETHUYECKHE CPE/ICTBA pellieHre  HecTaHAapPTHBIX
3a/1a4
12. | Tema 11. Xumus — xo3s¥Ka 12 5 7 Pemienne 3agau, co3maHue
JIOMAITHEH anTeyKu KPOCCBOPJIOB, MPAKTUKYM
13. | Tema 12. Xumus B MEOUIIMHE 32 20 12 [IpakTukym, Oecena,
pelieHne HeCTaHJIaPTHBIX
3a1a4
14. | Tema 13. Brinonnenue 7 2 5 3amura MIPOEKTOB,
MIPOCKTOB IPE3CHTAINS
Hroro: 144 63 81

Coaeprxanue y4eOHOr0 IJIaHA POrPaMMbl

BBenenue (8 yacoB)

Teopus (6 u): OOmme mnpaBuiaa pabOTBl B XUMHUUYECKOW mabopatopun. TexHmka
0e30macHOCTH TMpH paboTe B XUMHUYECKOH nabopartopuu. OkazaHHe IEpPBOM IMOMOIIU MpPU
HecyacTHBIX ciydasx. [IpaBuiia paGoThl C KHCIOTaMH, MIENOYaMH, JIETYYUMU BEHICCTBAMHU.
HarpeBatenbHble npuOoOpsl M mpaBuia paboThl ¢ HUMU. XHMHUYECKas TMocyAa oOIero
Ha3Ha4YeHMs. MBIThE U CYIIKAa XUMUYECKOH TTOCY/Ibl. POJIb XUMUM B KMU3HU YETIOBEKA U PA3BUTUU
yenoBedecTBa. O030p BaKHEHIIMX KIACCOB COEAMHEHMM, UCMOIB3YEMBIX YETOBEKOM. XUMHUS -
TBOPEHUE TPUPOJBI W PYK 4dYeNOBeKa. XHUMHsS BOKPYr Hac. XUMHYECKHE BEIIECTBA B
MOBCEHEBHOM KU3HU YEIIOBEKa.

[Ipaktuka (24):

1. IIpuemsl oOparieHusi ¢ HarpeBaTeNbHBIMH MPUOOpPaMH (COUPTOBKA, TUIMTKA, BOJSHAS
0aHs) 1 XMMHUYECKOM MOCY10i 00111ero Ha3HAYEeHHUS.

2.CocraBieHue Ta0Jull, OTPAKAIOIINX KIACCU(PHUKAIUIO BEUIECTB, M3TOTOBIEHUE ITHKETOK
HEOPTraHWYECKHUX BEIECTB, COCTABJICHUE CITUCKA PEAKTUBOB, HECOBMECTHUMBIX ISl XpaHEHUSI.

Tema 1. Boga (8 uacos)

Teopus (4 4): Boma B macmrabe mianetsl. KpyroBopot Bojbl. [Ipupoanas Boga u eé
Pa3HOBUIHOCTU. XAapaKTepUCTUKA BOJl MO COCTaBYy M CBOWCTBaM. MuHepanbHble BOJABI, HX
MECTOPOXKACHUS, COCTAB, IeJICOHbIE CBOMCTBA, MPUMEHEHHUE. 3armachl TPECHOM BOJIBI HA TUTAHETE.
[IpecHas Boma M ee 3amachl. DKOJOTHYECKHE MpoOiIemMbl YMCTOM BOABL. Boma B opranusme
yenoBeka. Boma B MemunmHe W dapMakosoruu. AHOManuud  (U3HYECKUX CBOWCTB.
PactBopstiromias cnocooHoCTh BoABI. [Ipo01eMbl TUTHEBOM BOBI.

[Tpocmotp pparmenta puinbma BBC «Taiina 1B BOIBI».

[IpakTuka (4 9):

1. AHanmu3 BOJIBI U3 IPUPOTHBIX HCTOYHHKOB.

2. PactBopsroniee nelicTBue Boabl. [[purotoBnenre pacTBOpoB.

3. O4nCcTKa BOJIBI.

4. OmnpeneneHne KECTKOCTU BOJBI U €€ YCTpaHEHHE.

5. MHoro 711 BO/IbI B OBOIIIAX U (hpyKTax?

Tema 2. UncThble BelecTBAa U CMECH B KM3HH YesioBeKa (6 yacoB)

Teopus (2 4):

Yucteie BemectBa JuctmimupoBanHas Boaa, Kucinopon. Cepebpo, Bogopon, Ceunern u
np. Uctunnbie pactBopbl. CMec Mopckast Boaa. ['panut. Ctane. PacTBop xiopuaa Hatpust Juist
unbekuil. Yyryn. Boznyx. bazaner. Crekno. OMmynbcus «macio B Boze». PazHoBuaHOCTH
cMmeceil, o0jacT UX UCHOJIb30BaHUS B IOBCEAHEBHOW KHM3HU 4YelOBEKa. [ OMOreHHblE H




rereporeHHbsle cMecu. Cmecu B (apmakonoruu. [Ipumepsl KUAKUX, TBEPABIX U ra3000pa3HbBIX
cMmeceil. OMHOPOIHBIC ¥ HEOHOPOAHEBIE cMecH B ObITy. CBOICTBa cMeceil. Paznenenne cmecei.
Broinenenne BemecTB M3 HEOJHOPOIHOM cMecd, OOpa3oBaHHOW pacTBOPUMBIMH U
HEpAacTBOPUMBIMHU B Boj€ BellecTBaMu. OTcTauBaHue: BriaeneHne BENIECTB U3 HEOJAHOPOAHON
cMmecH, 00pa30BaHHOM HEPACTBOPUMBIMU B BOJIE BEIIECTBAMU C PA3IUYHON IUIOTHOCTHIO. B
JeUTeNbHON BOpOHKE. JlucTuiuianusi, BhIMapuBaHue, LEHTpU(yrupoBaHHE, XpomaTorpadus,
KpUCTAJIM3aus U Bo3roHka. [leperonka uam JUCTHIUISILMS - CIIOCOO pa3iesieHusi, OCHOBAHHBIM
Ha pa3IM4MM B TeMIlepaTypax KHIIEHHd Apyr B JApyre KommoHeHToB. Ilpuem pasgenenus
OJIHOPOJIHBIX CMECEH MyTeM MCHAapEHHUs JIETYUHNX KUJIKOCTEH € MOCIENYIOIEN KOHIEHCaluen nx
napoB. [lpumep: mnomyyeHue AUCTWILIMPOBAHHOW BOJIbl. PelieHuwe 3agady Ha HaXOXKIEHUE
MaccOBOW U 00bEMHOM J0JIM KOMIIOHEHTa CMECH.

[TpakTuka (4 4):

1. WsroroBnenue mpocTedmmx (UIBTPOB H3 MOJAPYYHBIX CpeAcTB. Paznenenue
HEOJHOPOJIHBIX CMECEil.

2. O4ncTKa METHOTO KYIIOpOca OT HEPACTBOPUMBIX U PACTBOPUMBIX IIPUMECEH.

Tema 3. [loBapenHasi coJib u caxap (54acoB)

Teopus (3 4): Ponbs moBapeHHOMU coi B 0OOMEHE BEIECTB YEJIOBEKa U )KMBOTHBIX. CosieBOM
OanaHc B opraHuszMe denoBeka. [I[pumeHeHne XJiopuaa HaTPUS B XO3SMCTBEHHON JEATEIbHOCTH
yenoBeka. Korga conb — sia. 3noynorpedienue conbto. Mcnosnb3oBaHue XJjopuja HaTpusl B
XMMUYECKOM MPOMBIIIIEHHOCTH. Vcnonb3oBanue xiopuja HATpUs B MHILE, MEIULIMHE.
ITpousBoacTBo noBapeHHoM conu. Caxap u ero coiicTBa. [losie3Hble U BpeHbIE UEPTHI caxapa.
HeoObruHoe npumMeHeHue caxapa.

[IpakTuka (24):

1. CBoiicTBa paCTBOPOB ITOBAPEHHOM CONU

2. I'opur nu caxap?

Tema 4. Xumus numm (20 yacos)

Teopuss (3u): M3 dero cocrout mnuma. XHUMHUYECKUH COCTaB IMPOJYKTOB IHUTAHUS.
OcHOBHBIE KOMIIOHEHTHI MTUIIN: KUPBI, OCIKH, YTIEBObI, BATAMUHBI, COJIH. XUMHUS TPOAYKTOB
PaCTUTENBHOTO M JKMBOTHOTO HpOUCXOXkAeHUsA. Dusmonorus numieBapeHus. I[IpoayKTel
OBICTPOrO MPUTOTOBJIEHUS M OCOOEHHOCTH MX MpoHM3BoACTBa. IIpoueccsl, nmpoucxoasume npu
BapKe, TYUIEHUM M jkapeHuM nuiu. Kak crnenatb eny He TOJIBKO BKYCHOM, HO U IOJIE3HOM?
JloGaBkH B MPOAYKTHI MUTAHUS. XUMHUYECKHE PEAKIMU BHYTPH HAac. XUMHYECKHE IMPOIIECCHI,
MPOUCXOSAIINE MPU XPAHEHNUHU U epepadoTKe CelbCKOX03HCTBEHHOro ChIphsi. KoHcepBaHTHI 1
AHTHUOKHUCIUTENU, UX poiib. CrOCcOObl XMMHYECKOrO aHalu3a COCTaBa BEIIECTB B MPOIYKTax
nutanus. Cosiep>kaHie BATAMUHOB U MUHEPAJIbHBIX BEIIECTB B MUIIEBHIX MPOIYKTaX.

[pakTuka (174):

1.0Omnpenenenne kauectBa meaa. [IpoBepka Mena Ha HATMYKME KpaxMasa, Melia, caxapo3bl.

2. Onpenenenue BuTaMuHoB A, C, E B pacTuTenbHOM Macie.

3. Onpenenenrie HUTPATOB B MIPOIYKTAX.

4. Ananu3 npoxiaJuTeNbHbIX HAIUTKOB.

5. OnpeneneHune coaepKaHus )KUPOB B CEMEHAX PACTECHUI.

6. KauecTBeHHbIE pEaKIIMM HA IIPUCYTCTBUE YIIIEBOJIOB.

7. XMHAY€ECKHUE ONBITHI C )KEBATEIbHOU PE3UHKOM.

8. OmnpeneneHue copepk aHus NOBAPEHHOW CONM B NPOAYKTAaX NUTaHMs (Macjo, ChIPHI,
COJIEHBIE TBOPOXKHBIE U3/EIH).

Tema 5. Cniuuku (8 yacoB)

Teopus (64): Ilupodopsl. Uctopus nzobperenus cnuuek. Crnmuxu Illancens u Yokepa.
Crnuku Copua. Crimuku Upunu. Beackue cnimuku Jlynacrpema. Kpacuslii u Gensiit ¢pocdop.
OKHCIUTENBHO - BOCCTAHOBUTEIIBHBIE IPOLIECCH], MPOTEKAIOIINE MPU 3AKUTAaHUH CITMYKH.

OcHOBHBIE BUIbl COBPEMEHHBIX CITMYEK:

- JiepeBsiHHbIE (M3TOTOBJICHHbIE M3 MSTKUX IOPOJA JIepeBa - OCUHBI, JIHUIbI, TOIOJI,
aMEepUKaHCKOW OeJIol COCHBI U T. 11.),

- KapTOHHBIE M BOCKOBBIC (TapadMHOBBIE - M3TOTOBJEHHBIC M3 XJIOMYATOOYMa)KHOTO
KT'yTa, IPOIMUTAHHOTO MapaduHOM).

[To MeToy 3aKkUTraHus:




- TEpOYHBIE (3RKUTAIOLINECS IPU TPEHUH O CHEIHMATbHYIO TOBEPXHOCTH - TEPKY),

- OecTépouHble (3aKUTAIOIINECs IPH TPEHUH O JII00YI0 TOBEPXHOCTB).

Cnunueunoe npousBoacTBoO B Poccun. CTpoeHune, cOCTaB M U3rOTOBIICHUE CITUYEK.

CrenuanbHble CIIUYKH:

- LITOPMOBBIE (OXOTHUYBH) - TOPALIUE HA BETPY, B CBIPOCTU U MO T0XKIEM,

- TEPMUYECKUE - PA3BUBAIOLIME IIPU FOpEeHUHU Oo0Jiee BBICOKYIO TEMIIEpAaTypy M Jaroliue
[IPU CTOPaHUH TOJIOBKU OOJIbIlIee KOJIMYECTBO TEIIa,

- CUTHAJIbHBIE - JAIOIIKE IPU TOPEHUH LIBETHOE IIaMs,

- (Qororpadpuueckre - OAIOUIME MTHOBEHHYIO SPKYIO BCIHBIIIKY, HUCIOIb3YEMYIO MPH
dboTorpadupoBaHum,

- CUTapHbIE - CIIMYKH YBEJIMYSHHOTO pa3Mepa Uit 0oJiee MPOJOKUTEIIEHOTO TOPEHHS TIPH
pacKypuBaHUU CHUTAPBHI,

- TpyOOYHbIe- CIIUYKH YBEJIWYECHHOTO paszMmepa i 0ojee MpOAODKUTENBHOIO TOPEHUs
IIPU PaCKypUBaHUU KypUTEIbHON TPYOKH,

- KAMUHHBIE - OYCHb JUIMHHBIC CIIMYKH, YTOOBI 3QKUTATh KaMUHBI,

- Ta30BBIC - MEHBIIICH JJTUHBI, YeM KAMUHHBIE, YTOOBI 35KUTaTh ra30BbIe TOPEIIKH,

- JIeKOpaTUBHbIE (MOJapOYHbIE, KOJUIEKIIMOHHBIE) - OTPaHUYEHHBIE BBIMYCKH KOPOOKOB
(uHOT 12 HAOOpaMH, YII0KEHHBIMH B IEKOPATUBHYIO KOPOOKY).

[IpakTuka (29):

1.3y4yeHne CBOWCTB Pa3MYHBIX BUIOB CIUYEK (OBITOBBIX, OXOTHHUYbUX, TEPMHUECKHUX,
CUTHAJIbHBIX, KAMUHHBIX, (POTOrpapUUECcKUX).

Tema 6. Bymara (6 yacos)

Teopus (24): Ot mneprameHTa W IIEIKOBBIX KHHUI J0 Hamux jAHed. llemmronosa.
Ceszyromue: KaoJuuH, KapOOHAT KaiblUs, MUTMEHTHl. XJIOM4yaTOOyMaKHble TKaHU. Buabl
OyMaru M HUX NPaKTHUYECKOE HCIIONIb30oBaHME. TexHosorus npousBojacTBa Oymaru. CTpykTypa
Oymaru noji MUKpOCKOIIOM BO ()JIyOpPECIIEHTHOM CBEUCHHH.

[TomydhaOpukats! A1 MPOU3BOJICTBA Oymaru:

- IpEBECHAs Macca WK LEII0I03a;

- LIEJUII0JI03a OJJTHOJIETHUX PACTEHUH (COJIOMBI, TPOCTHUIIBI, KOHOIUIH, pHcCa U APYTUX);

- IOJIYLIEIIII0JI03a; MAaKyJIaTypa; TPSAIUYHAs [10JIyMacca;

- JUIsl CTIeMalIbHBIX BUJIOB Oymaru: acOect, epCcTh U Ipyrue TEKCTUIIbHbIE BOJIOKHA.

[TpousBoncTBO Oy™maru:

- NPUTOTOBJIEHWE OyMa)XHOW Macchl (pa3MOJ U CMEIIEHHWE KOMIIOHEHTOB, MpOKJIENKa,
HaIlOJIHEHUE U OKpacka OyMa)KHOH Macchl);

- BbIpabOTKa OyMaXKHOM Macchl Ha OymarojenarelibHOW MaruHe (pa3z0aBieHuEe BOJION U
OYHMCTKA MaccChl OT 3arpsiI3HEHUH, OTJIMB, IPECCOBAHHUE U CYIIIKA,  TAK)KE MIEPBUYHAS OTIEIIKA);

- OKOHYaTeNIbHasl OT/AeNKa (KaJlaHIupOBaHueE, pe3Ka); COPTUPOBKA U yIIaKOBKA.

[TpakTuka (4 4):

1. 3y4yeHue CBOMCTB pa3IU4HbIX BUJIOB Oymaru.

2. Ilony4yenue Oymarm.

Tema 7. XuMus u ctpoutenbeTBo (12 yacos)

Teopus (4 4): CtpoutensHbie pactBopbl. M3BecTs. Memn. Ilecok. beton. Llement. McTopus
crekna. Kuprmun. ®@apdop u dasuc. J[peBecuHa — YHUKAJIBHBIA CTPOUTEIBHBIA MaTepHUal.
Jlakokpacounble Marepuaibl. CBoiicTBa onu(bl, MACISIHBIX KPacoK, 3Maiel, pacTBOPUTENEH.
[TonsiTue 00 3KOJOTMYECKH YHCTHIX MaTepuanax. Kepamuueckas nena. 3umaput. Kamblimwur.
Conomur. I'pyrobmoku. Cuiukatel MeTaUIOB M Bskymue Marepuansl.  Kopposus
CTPOUTENBHBIX  MaTepuanoB. Ilomumepbl B CTpOUTENbCTBE. XHWMHYECKHE  CBOMCTBA
CTPOUTENIBHBIX MaTepHuaaoB XHMMHUUYECKas CTOMKOCTb — 3TO CBOMCTBO IOKa3bIBAET, HACKOJIBKO
MaTtepuall YCTOMYMB K BO3JCUCTBUIO APYTMX BEMIECTB: KHUCJOT, IIEIOYEH, COJIed W Ta30B.
Koppo3uonnasi ycTOMYMBOCTH — CBOMCTBO MaTepualia MPOTHBOCTOATH BO3ICHCTBUAM
OKpyXarolie cpenpl. Yamie BCero 3TO OTHOCHTCS K CIIOCOOHOCTHM HE MpPOIycKaTh BIary.
PacTBOpMMOCTh — CBOMCTBO, IpU KOTOPOM MaTepHall MUMEET CIIOCOOHOCTh PACTBOPSTHCS B
pPa3IMYHBIX JKUIKOCTSAX. AJAre3uss — CBOWCTBO, KOTOpOE XapakTepus3yeT CIIOCOOHOCTD
COEIMHATHCSA C APYTMMHU MaTepuallaMu U NoBepxXHOocTAMU. Kpucrannuzanus — XxapakTepuCcTHKa,
IpU KOTOPOH Marepuas MOXXKET B COCTOSHHUM Mapa, pacTBopa WJM pacijiaBa 0Opa3oBBIBATH




KpUCTaJIbl. Buapl 3arps3HeHuil (MbUIeBbIC, paJHallMOHHBIE, OWOJIOIMYECKHE, ILIYMOBBIE),
3HAUEHUE JKUBBIX OPraHU3MOB B IOMaxX U KBapTUPAX.

[TpaxTuka (849):

1. Onpenenenne OTHOCUTENBHOM 3albIJIEHHOCTH BO3/1yXa B IOMELLIEHUU.

2. Peuienue 3aaa4 ¢ H5KOJIOTHYECKUM COACPKAHUEM.

Tema 8. Xumus u aBromoomnJb (4 yaca)

Teopus (24): Matepuanbl, KOTOpble HCHOJB3YIOTCS ISl M3TOTOBJIEHHSI aBTOMOOMIICH.
3anpaBoyYHbIE )KUJIKOCTH (TOIUIMBO, Macia, CMa3KH, OXJIAKIAOIINE )KUJKOCTH), PE3UHBI - IIUHBI
U PE3MHOTEXHUYECKUE W3JIENHs; TUIaCTMACChl; OT/AEJIOYHOJIEKOPATUBHBIE MaTepuanbl (OOMBKa,
JaKu U KPacku, aHTUKOPPO3HOHHBIE MOKPBITHS U T. I1.); KIEH, TEPMETHUKU. DIEKTPOIUT — 3TO
YTO-TO 3HaKOMoO€. BeH3uH, KEPOCUH U IPYrHe «- MHbl XUMHUYECKHUE MPOLECCHI, IPOUCXOAIINE
MIPU SKCILTyaTalluy aBTOMOOWIISL. DKOJIOTUS U aBTOMOOUJIb.

[IpakTuka (29):

1. beH3uH u kepocuH Kak pacTBOpUTENU. ONBITHI O 03HAKOMIIEHHIO C PACTBOPSIOLIUM
JeiicTBUEM HePTENPOIYKTOB, KaK M MPEABLAYIINH, TUI0X0 BUIHBI C IEMOHCTPAIIHOHHOTO CTOJIa,
MO3TOMY HX Iy4llle BCEro CTaBUTh B KadecTBe JabopaTopHOl paboThl. a) B mpobupku c
OCH3MHOM, KEPOCHHOM M BOAOH HanuBaioT 1mo 0,5 M pacTUTENHHOTO Macia W B30AJITHIBAIOT.
Macino pactBopsiercs B yriaeBoaopoaax. OTMedarT JIyullyl0 pacTBOPUMOCTh B OeH3uHe. 0) B
HEeOOoJIbIINE CTAaKaHYMKU Wi (aphOpOBBIE YAIIKH C TEMHU XKE KUIKOCTSIMHU MOMEIIAI0T KyCOUKH
TKaHU C IMATHAMHU JKMpa M [EPEMELIMBAIOT MX CTEKISIHHOW mnanmoukod 2-3 muH. [locne
BbICBIXaHMsI TKaHH, TOMEILLEHHbIE B OEH3UH U KEPOCHH, OKA3bIBAIOTCS OUMILIEHHBIMH OT JKHpA.

2. 'openue BhICIIUX YII€BOIOPOAOB. a) CMauyuBalOT MOJIOCKH (PUIBTPOBAIILHON Oymaru B
OeH3MHEe, KEpOCHMHE, Ma3yTe U IOJKUraloT uX. BelecTBa ropsT CBETAIIMMCS IJITAMEHEM.
Briciive yriieBogopoibl MpH TOpeHHH 00pa3yroT KomoTh. 0) Ha >kenesHble IIIACTUHKU WA
daphopoBble KpPHIIKA HAIMBAIOT MO HECKOJBKY Kameidb OeH3WHa, KepOCHHAa M CMa30YHOTO
Maciia WiIM MasyTa M nomxkuraror. HaOGmionarorT To ke siBaeHue. OOpamiaroT BHMMaHUE Ha
JIETKYIO0 BOCILIAMEHSIEMOCTh O€H3MHA M Ha CPaBHUTEIBHO TPYIHYIO CrOpaeMocTh Ma3yra. B) B
KeNe3Hyro UK GpaphopoByro JI0’KEUKY OMEIIa0T HeOOIBIION Kycouek napadruHa 1 HarpeBaroT
ero B ruiaMeHu ropenku. [lapadun nnasutcs, a 3areM roput, o0pa3yst KOIOTb.

3. Ounctka OeH3MHAa M KepocuMHAa. BEeH3WH M KepoCHH Mocje 3aBOJACKON INeperoHKH
coJIepKaT MpUMeCH HAPTEHOBBIX KUCIOT U JPYTUX BELIECTB, OCIOXKHSIOUIUX MX MPUMEHEHHUE.
HeouniieHHbIil KepoCcHH, HanpuMmep, MI0X0 NOJHUMAETCS MO (PUTHIIIO JIaMIlbl, cabo TOpPUT U
ObIcTpO 00pa3zyeT Harap. HeounineHHble TPOAYKTHI MOXKHO y3HaTh MO IPSA3HOMY BHIY U MaJIOi
npo3payHocTH. O4YHMCTKY TPOU3BOAAT 00bIUHO, oOpabaTbiBas HEPTENPOAYKTHl —CIepBa
KOHIEHTPUPOBAHHON KHUCIIOTOM, a 3aTeM Iienoubto. HamuBaroT B OOJbIIYIO JIETUTEIbHYIO
BOPOHKY 15—20 MJI HEOUHMIIEHHOTO0 KEPOCHHAa M NPUOaBIAIOT 2-3 MJ KOHLUEHTPHUPOBAHHOM
CEepHOM KHUCIOTH. BOpOHKY 3aKphIBalOT MPOOKOW M CMECh BCTPSAXUBAIOT okojio 10 muH. [lpu
3TOM BOPOHKY JIepKaT MpoOKOI BHU3 U BpeMsi OT BpEMEHH OTKPHIBAIOT KPaH, YTOOBI BBHIITYCTHTD
BBEpX Maphl JEeTyuux BemiecTB. I[locie 3TOro cmecu NHalT paccloUThCS, HAa UYTO  TaKXKe
norpedyercss MuHyT 10 mnm naxe Ooniblie, U MEAJICHHO CIYCKAIOT HIDKHUM CJOH KHCIIOTO
rynpoHa. OcCTaBmIMICS B BOPOHKE KEPOCHH IMPOMBIBAIOT TMOJOOHBIM K€ CITOCOOOM BOJION B
TeyeHue 1—2 MuH. BonaHblii cnoi cryckaroT, a KepOCHH MpOMbIBalOT 5— 10-mporueHTHBIM
pactBopoM mienoun. [locne cnuBaHus MIETOYHOTO CIIOS OTMBIBAIOT OT KEPOCHHA BOJION OCTAaTKH
menoun (mpoba ¢denondramenHom). YOexmaoTcs B TOM, YTO OYHMIIEHHBI KEpOCHH
OKa3pIBaeTcsi Ooyiee MpO3payHbIM, Jydllle TOPUT M HMeeT Jpyrod 3amax. Ha nuctku
¢GMIbTpOBANBHOM OyMaru MoMemaT Kalld HCXOHOTO U OYHUIIEHHOT0 KepocuHa. OuuIeHHbINH
KEPOCHH HCHapsIeTCs MOJHOCThIO, HEOUNIIEHHBIN OCTaBJISIET MOcJie ceOsl MSITHO MpuMecei.

Tema 9. Xumus crupaer, ynctut u youpaer (10uacos)

Teopus (29): Meuto. CoctaB, ctpoeHue, nojrydyeHrne. CHHTETUYECKHE MOIOIIIUE CPEICTBA U
MIOBEPXHOCTHO - aKTUBHBIE BELLIECTBA.

OcHoBnble KoMIIOHEHTEI CMC:

- IOBEPXHOCTHO-aKTHBHBIE BemiecTBa (IIAB);

- BCIIOMOTaTellbHbIE BEIIECTBA: IIEJOYHbIE COJM - KapOOHAaT W CHJIMKAT HaTpus,
HEeHTpanbHbIe CONH - cynbdaT u pocdar HaTpHS;




- KapOOKCHMETHWIILIEIUTION03a, MOJUBUHUINUPPOIUAOH, XHUMHUECKHE OTOeIMBaTEeIH
(mepconn);

- XUMHYECKHE 0TOeMBaTENH (IIEPEKUCh BOJIOPOIA);

- puzuveckue (onTUYECKUE) OTOSTUBATENH - (IIyOPECIUPYIOIINE COSTMHCHHUS,

- ancopOuuoHHbIE KpacuTenu (yiabTpaMapuH, HMHIUTO, CHHTETHUYECKHE OpraHUYecKHe
IIUTMEHTHI);

- Ouog00aBKH - pepMEHTHI (JIMMAa3bl, MPOTEA3bl U JIP.);

- OTAYILIKH; aHTUCTATUKHU.

CpenctBa OBITOBOM XHMMHUU - XHMHUYECKHE CPEICTBA MO YXOAYy 3a COOCTBEHHOCTHIO:
OlIeX/I0H, ToMeleHusIMH, aBToMoOmnsiMu. K cpeactBam  OBITOBOM  XMMHHM — OTHOCST
Ne3UHHUIMPYIOIINE CPEACTBA, pEemeiuIeHThl M mp. cpeactBa. CpenctBa OBITOBOW XHMUW,
[IPUMEHSIEMBIE JJIs1 BHIBEICHHUSI MISTEH.

[IpakTuka (84):

1. Onpenenenue pH - cpeabl B MbUIax U MIAMITYHSIX.

2. [IpuroToBieHNe MbLUIA U3 CBEYKU U CTUPATIBHON COJIBI.

3. BeiBenenue nsateH ¢ Tkanu. Mbiia. CoctaB, CTpOeHUE, OIyYeHHE.

4. CpaBHEHUE CBOICTB MbLIA CO CBOMCTBAMU CTHPAJIbHBIX IOPOIIKOB.

Tema 10. Xumusi 1 KOCMeTHYECKHE cpeacTBa (6 4acoB)

Teopus(24): Kocmernueckne wmotomme cpencrBa. Kpemsl. [leHomoromue cpeacrtsa.
OnonackuBarenu u KoHAuIuoHepbl. ['enmu. CocTaB M CBOWCTBA KAaK COBPEMEHHBIX, TaK H
CTapUHHBIX CPEJICTB IMTUEHBI; TPAMOTHBIA BHIOOP CPEACTB T'MIHEHbI; MOJIE3HBIE COBETHI IO YXOAY
3a KOeH, BOJIOCAaMH U NOJIOCThIO pTa. COCTaB U CBOMCTBA HEKOTOPBIX MPENAPAaTOB TMTUEHUYECKOM,
Je4eOHONW U JEKOpAaTUBHOW KOCMETHKH, TPAMOTHOE UX HCIIOJIb30BAHHE. XUMHUYECKHUE IPOLECCHI,
JeXallue B OCHOBE yXO0Ja 3a BOJOCAMM, MX 3aBUBKH, YKJIAQJKH, OKPAaCKH; MPAaBWIbHBIA YXOJ 3a
BOJIOCAMM, TPAaMOTHOE HCIOJb30BaHUWE IMpenapaToB Ui OKpackKM M YKIAJIKH BOJOC,
OpUEHTUPOBAHUE B UX MHOT000pa3uu. J{e3070paHThl U O30HOBBIN «IIIUT» IMIaHETHl. JlymmcTeie
BEIIIECTBA B Map(roMepru, KOCMETUKH, MOIOITUX cpeacTBax. Ddupneie macia. CoctaB. CroxxHbIC
s¢upsl. CocTas, CTpoeHHE, NOTYUYECHHUE.

[IpakTuka(4y4):

1. U3yueHue coctaBa AEKOPATUBHON KOCMETHKH IO 3TUKETKAM.

2. Onpenenenue pH - cpenpl B MbUIax U IMIAMITYHSIX.

3. HN3BneueHue 3(QUpPHBIX Maced M3 pacTUTEIbHOro Mmarepuana. [lepeunas msdra, enoBoe
MacJo.

4. TTonyueHue CIOXKHBIX 3(UPOB U3 OPraHUUECKUX COEAMHEHHN. DTUIMETaHaT (3amax poMa).
N3006yTunatanat (GpyKTOBBIN 3amax).

Tema 11. Xumus — xo3siiika qromaimsei anreuku (12yacoB)

Teopus (54): JlekapcTBeHHBIE NpenapaThl, UX BUIbl U HazHadueHHe. Kaxxaoe jexkapcTBO —
XAMHUYECKUM peakTuB. MHororpanssii oa. [louemy Hoa Hamo Aep:kaTh B IUIOTHO 3aKYIIOPEHHOU
CKIITHKE. «3eJI€HKa» WU PacTBOp OpMIUIMAHTOBOTO 3es€HOro. HeoObrdHbIe CBOWCTBA OOBIYHOM
3eJIEHKU. AKTUBUPOBAHHBIN yroiib. JlekapcTBa ot npoctyabl. Butamunel CaMozenbHbIe JIEKapCTBa.
ACTUpHUH WY alleTUJICATMIIWIOBAs KUCIIOTa U €ro cBoicTBa. YTo mosie3Hee: acupuH WU YIICApUH,
HypodeH wim ubynpoden? Ilepexucy Bogopona u ruaporneput. CBoHCTBa MEPEKUCH BOAOPOA.
[lepmaHranar kanausi, MapraHIIOBOKUCIIBIA Kajduii, OH e — «MapranioBka». HeoObruHble cBolicTBa
MapraaioBku. Kakyio OMacHOCTh MOXKET MpEACTaBISATh MapraHioBka. HyxHa nu B aomainHen
anTeuke OopHas kuciora. Ctapble JeKapcTBa, Kak ¢ HUMH MOCTYNUTh. Bompockl k cemunapam: 1.
[lepmanranar kanusi. Mctopuss oTkpbiTHs. Dusnyeckue cBoicTBa. OKUCIUTENbHBIE CBOWCTBA.
[TpaBuiia xpaHeHus nepmanarasHata kanus. 2. [IpumeHenne pacTBopa nepMaHranara Kaiaus B ObITY,
B MeauluHe. Mepbsl NEpBOM NOMOIIM MpPU OTPABICHUM KOHIEHTPUPOBAHHBIM PACTBOPOM
nepmanranata kamus. 3. PactBop OpwmiummantoBoro 3eneHoro. [lepokcua Bomopoja, HUCTOpPHUS
oTkpelTus. Ileprunposs. @Pusnueckue, XuMudeckue cBoucTBa. [IpuMeHeHHe B MequLUHE:
KPOBOOCTAHABIIMBAIOIIIEE U Ie3UH(PUIUPYIOIIEe CPEICTBO.

[Ipaktuka (7 4):

1. ITony4enue omodopma.

2. JleficTBHE KUCIOT Ha OPMIIITMAHTOBBIN 3€/ICHBIN.

3. lllenoyHo€ paciierieHue JeBOMHUIICTHHA.




4. KadecTBeHHas peakiiusi Ha MEPOKCU BOJOPOIA.

5. Onpenenenre BUTaAaMUHOB B IIpeniapaTax MoJMBUTaAMUHOB.

Tema 12. Xumus B meaunuHe (32 yaca)

Teopus (20u4): IlepBpie marn xumun B Meauiuae. [lonsTre o papMakoIoruu, HaTPOXUMHUH,

xumuotepanuu. [lapanensc — OCHOBONOJIOKHUK MeOUUMHCKOW xumuu. Knaouii [amen —
dapmakosor. Il. Dpaux — OCHOBOIOJNOXKHUK xuMHOTepanuu. [Ipodeccun: XUMHK, OHOXUMIK,
dapmarieBT, 1a00paHT.
JlekapcTBeHHble BemiecTBa. Kiaccupukanuy JEKapCTBEHHBIX BELIECTB: (hapMaKOJIOTHYecKas,
xumuueckas. CpIpbE NI MOJyYEHUS HEOPraHMYECKHUX, OPTaHUYECKUX JIEKAPCTBCHHBIX BEILECTB.
@DopMbI IEKAPCTBEHHBIX MPENapaToB: TaOIETKH, Jpaxe, CBEYH, SMYJIbCUH, CYCIIEH3UU, HACTOMKH U
ap.

[TpaxTuka(124):

1. O3nakomieHue ¢ hopMaMu JIEKApCTBEHHBIX TPENapaToB.

2. 3HaKOMCTBO C¢ 00pa3laMHy JIEKAPCTBEHHBIX CPE/ICTB U ONBITHI C HUMHU.

3. DKCKypcHs B MEITYHKT.

CamMble IpOCThIE U3 JIEKAPCTB

[Tepmanranar xanus. Ucropus otkpbiTus. @usnueckue cBoiictBa. OKUCIUTEIbHBIE CBONCTBA.
[TpumeHeHHe pacTBOPOB IepMaHraHatra Kanaus B ObiTy, B MenuuuHe. IlpaBuna xpanenus. Mepbl
NEepBOM MOMOIIH IPU OTPABJIEHUU KOHIIECHTPUPOBAHHBIM PACTBOPOM II€pMaHIraHaTa Kajus.

ITepoxcnn Bogopona, uctopust oTkpsITus. Ilepruapons. @uznueckue, XMMHUYECKHAE CBOMCTBA.
[IpuMeHeHne B METUIIMHE: KPOBOOCTAHABIIMBAIOIIEE U AC3MH(PHUINPYIOIIEE CPEACTBO.

Mon: mcropus OTKpBITHS, CTpOEHME, (U3MUECKHE M XMMHUYECKHE CBOIMCTBA, MPHMEHEHHE.
Bophas kucnora, OOpHBIN CIUPT, aHTUCENTHYECKast aKTUBHOCTh. DU3MOIIOTHYECKU pacTBOP.

JIsanuc. Hamateipubiil ciupt. 'ekcaruapar xiaopuja kaneius. ['enraruapar cyiabgpaTa HUHKA.

AKTHBUPOBAaHHBIN yTOJIb.

IIpakTuka
1. IIpuroroBieHne pacTBOpa XJIOpUAa Kaablus ¢ 3aJaHHON MacCOBOM J10MI€H.
2. «Kunpkuii xameneon». Pasnoxenue mnepokcupa Bogopoxa. HpO, — okuciutens,

BOCCTaHOBUTENb. PacTBOpeHue ioaa B Boje, B ciupte. Pacno3naBanue oauao. OGeciBeunBaHme
pacTBOpa MepMaHraHaTa Kajivs aKTUBUPOBAHHBIM YTJIEM.

Snosuteie BemiecTBa Anpl. Knaccudukarus smOBUTHIX BEHIECTB. YTapHBIM Ta3: MPU3HAKU
oTtpaBiieHus. Oxazanue nepBod nomomu. Ptyte. TokcmyHocTh mapoB pryru. Coinu pTyTH:
KOJIOMEIIb, CyJeMma, TpuMeHeHue B wMeauimHe. Mpeimbsak. CBusen. CoeauHeHUs Xpoma.
ToKCHYHOCTh OpraHMYecKux pacTBoputeneid. IlpaBuna xpanenust s10B B ObiTy. Mepbl mepBoit
MTOMOIIIU TIPH OTPABJIICHUHU.

XuMus U MeTUIMHA. buoreHHbIe 3JIeMeHTHI U uX coeauHeHust O0uuit 0630p OMOTOTHYecKO
poiu  3ieMeHTOB-opraHoreHoB  Yriepona. Bomopon. Kucnopon. Aszor. Cepa.  Docdop.
buonornueckass pojap HEKOTOPBHIX HEMETAIOB, HE OTHOcsmMXcs K opraHoreHam ®Orop. Ximop.
Bpom. Moxa. Kpemuuii. Cenen. Buonornyecky BaKHbIe HEOPIaHUUYECKHE COSAMHEHUs HEMETAIOB.
Kucnopoa. O3on. Bona. Munepanbnbie Boabl. Ilepokcun Bogopoaa. depMeHTaTUBHBIE CPEICTBA
3amuThl opranm3ma. CepoBomopoa. Ammuak. [{ukim mMoueBMHOOOpa3oBaHUs. MOHOOKCH[ a30Ta.
Hutpatbl, HuTputhl. Yriekucnsid Ta3. MoHookcuna yriepona. bydepHbie cuctemsl opranusma.
I'unpokapbonarnas Oydepnas cuctema. Docdarnas OydepHas cuctema. Mexanusm OydepHOro
JIEHCTBUS cHCTeMBbl. B3auMOCBS3b KPYroBOPOTOB OMOTEHHBIX JJIEMEHTOB. bHOHeopraHuyeckas
XUMUA W MeaurnuHa Heopranmdeckyro OMOXMMHIO MOXHO pacCcMaTpUBaTh KaK TMPUIIOKECHHE
MPUHIIMIIOB KOOPAMHALMOHHOW XMMHUU METAJIOB K OHONOTrMYecKuM mpobiemam. MeTamibl B
opraHusMe yesioBeka buonornyeckas posib «METaIOB KUZHUY.

OO6muii 0630p ponu s-meramwioB. Harpuii. Kanuit. Maruuii. Kaneiuit. [lanasie metamibl
paccMaTpUBAOTCS COIVIACHO IIJIaHA!

1. Conepxanuie B 3eMHOM Kope. BaxHeiine npupoiHble COEINHEHUS.

2. Conepxanue 1 GOpMbI CYIIIECTBOBAHUS B )KUBBIX OpraHu3Max. bruosorudeckas poJs.

3. [IpuMeHeHne MeTamia U €ro COSAMHEHNUN B MEIULIMHE.

4. TOKCMYHOCTh METaJIa U €T0 COSIUHEHU. )

Oo6mwuit 0630p ponu d-metamos. XKene3o. Mapranen. Ko6anst. Menp. [{luak. Monu6aeH.
JlaHHBIE MEeTAJIIBI pACCMATPUBAIOTCS COTVIACHO IJIAaHA!



1 Conepxanue B 3eMHOM KOpE.

2. Baxkneimme npupoIHblE COEUHEHUS.

3. Copepxanuie U (hOpMBI CYIIECTBOBAHUS B KHUBBIX OpraHU3Max. buonornyeckas posb.

4. IlpumeHeHne MeTallIa ¥ €r0 COEAMHEHUH B MEULIMHE.

®u3NOoIOrnyecKkass M NaTOJOTHYECKass pPOJb HEKOTOPBIX JIIEMEHTOB B OpraHU3ME. S-
OnemenTsl. d-OnemenThl. KoMIiekcHbIe (KOOPAUHAIMOHHBIE) COCTMHEHUS Pa3IMIHBIX AJIEMEHTOB
B OpraHu3Me. DJIeMeHThI, 00JIe3HH, JieKapcTBa. bruomornyecku akTUBHbIE MOJICKYJIBI.

Bona. AmuHOKHMCIOTBHL.  AckopOuHOBas  kuciota. OpTOMOJNCKyJIspHas  MEIHUIIMHA.
buonornueckn akTUBHbIE OJMroMepbl buosiornueckass pojib HEKOTOPBIX METAUIOB, HE
OTHOCSIIIIUXCS K «MeTajutaM >kxu3Hny». Amomunuii. Cepedpo. bapwuii. Pryrs. CBuHel.

[Tpaktuka.  Temamuueckas eukmopuna « Xumus u MeOUYuHa».

®dusnueckas XUMHUS U MEAUIMHA.

Ou3nonor — 310 (PU3MKOXUMHUK, UMEIOIIUN JEN0 C SBICHUAMHU XHBOTO opranmima. .M.
CeuenoB JXuBble oOpraHu3Mbl MOTYT CYIIECTBOBATh JIMIIL Ojarojapsi HX 3aMedyaTesIbHOM
CIIOCOOHOCTH KHMHETHYECKH KOHTPOJIMPOBATH XMMHUYECKHE PEAKIIMH M TEM CaMbIM IOJaBJIATH
CTpEMJICHHE K JOCTMIKECHHMIO TepMoauHaMuueckux paBHoBecuil. W.B. bepesnn Xumuueckas
TEPMOJIMHAMHUKA U KUBBIE OPraHU3Mbl TepMOIMHAMHUKA U OPTaHU3MBI.

XuMuyeckass ¥ OuOXMMHUYEcKass KWHHETHKa U KaTanu3. DepMeHThl — OHOJIOTHYecKue
KaTaqu3aTopbl. 3HAYEHHE PAcCTBOPOB Juisi OHOJIOTMM W MEAWIUHBL. KHCIOTHO-IIIEI0YHOE
paBHOBecue U OydepHble cucTeMbl OpraHu3Ma. AMHHOKHCIOTHBIE OydepHbie cuctembl. benkoBbie
Oydepubie cucrembl. 3MeHeHHME  KHCIOTHO-IIEIOYHOTO  PABHOBECHS TPU  PA3IMUYHBIX
3a00JIeBaHUSX.

MeanuuHCKE MATEPHAIBI

Heoprannueckue meauiuHckue Mareprainsl. Metauibl. YTIepOIHbIE MAaTEPHUAIIBI.
MexaHU3MBbl B3aUMOJIEHCTBUS METUIIMHCKUX MAaTEPUAIOB C OMOJIOIrMYECKUMH CUCTEMaMH.
B3aumoneiicTBusi: MaTepuan — KpoBb, MaTepHall — TKaHb, MaTepUal — KJIETKa, MaTeprall —
O6HMoNOoIMMEDBI.

HckyccTBeHHbIE OpraHbl. ANNaparhl «MCKYCCTBEHHOE CEp/ILie-JIETKOEY, «MCKYCCTBEHHAs
nouka». MlcKyccTBEHHOE cep/lie YeI0BEKa C aBTOHOMHBIM MCTOYHUKOM ITUTaHUS.

Bonpocs! k cemuHapam:

1. Mox: uctopus OTKpBITHSA, CTpOEHHE, (U3MUECKHIE ¥ XMMUUECKHE CBOICTBA, IPUMEHEHHE.

2. bopnast kucnoTa, OOpHBIN COUPT, AaHTUCENITUYECKAs! aKTUBHOCTb.

3.®uznonornueckuii pactsop. Jismuc. HamareipHbIil ciupr.

4. @ypanuinvH. AKTUBUPOBaHHBIN yrojib. ['opunuHukHy, miacteipu. X npuMenenue,
CBOWCTBA, CIIOCOOBI XpaHEHHUS.

5. Acnimpus. Ilpumenenue, papMakonoruueckoe 1eicTBUE Ha OPraHu3M.

6. AuTHOUOTHKY, Knaccupukanwms. [{ucbakTpuos.

7.ApomMaTH4eCcKre Maciaa U UX JEHCTBHE HAa OpraHn3M. ApoMarepanusi.

8. AcniupuH, (pU3HUECKUE CBOMCTBA, UCTOPHS MOTyYSHHS.

9. AHTHOUOTHKH, UCTOPUS OTKPBITHUSL.

10. Knaccudukanus sa0BUTHIX BELIECTB.

11. YrapHsi ra3: npuszHaku otpaBieHus. Oka3zaHre epBOM OMOIIN.

12. Ptytb. ToxcnunocTs napoB pryTH. COM pTYTH: KaJIOMENb, CYJlIEMa, IPUMEHEHNE B
MenuiuHe. Mpibak. Ceunen. CoeIMHEeHHs XpoMa.

IIpakTuka

1. MccnenoBaHue JIeKapCTBEHHBIX MPEMapaToB.

2. NlenoBas wurpa «Cnacute OonbHOro». JlenmoBas urpa COmpoOBOXKAAETCS NPOBEIECHUEM
Ka4eCTBEHHOI'0 aHaJIM3a PacTBOpPAa KOHKPETHOI'O BELIECTBa XMMHUYECKUMH MeToAaMu. (BemecTsa:
THOCYNb(AT HATPUs, HOBOKAWH, JIAKTAT KanbLus, D-TI0K03a, MEAHBIH Kymopoc, OpoMu[ Kaus,
cynbdaT Maraus).

3. HccnenoBaHne TOKCHYHOCTH OBITOBBIX BemiecTB. OcTOpoxHO, muiieBble no0aBku! Mx
JICCTBHE HA OPTaHU3M.

4. Perenue 3a1a4 1o o01Iei XMMUN C MEAMKO-OMOJIOTHYECKOI HAIIPABICHHOCTHIO.



5. Konkypc (konudecTBeHHBIN) yucia penieHHbIX 3amad. CocTaBieHuE COOPHUKOB 3ajad
yuammxes o Teme (¢ pemeHusiMu). CocTaBlIeHHE TBOPYECKUX PACUETHBIX 3a/lad MO Pa3TMYHBIM
TeMaMm.

Tema 13. BoinosiHeHUe NPOEKTOB (7 4acoB)

Teopus (24): Ilonarue npoekrta. TUIBI MPOEKTOB, OCHOBHBIE ATAIbl BBHINOJIHEHUS MPOEKTA.
Kputepun onieHUBaHUS BBITIOTHEHUS U 3aIIUTHI TPOSKTOB.

Coznianue npoexTa OCYyIECTBISIETCS M0 CAEAYIONUM dTaram:

— OnpeneneHue MpoOIeMEbl;

— AKTyanuzanus TeMm;

— Bri6op 00beKTa H3yUEHNS,

— IlocTanoBKa 1€/ U 3a1a4;

— IlonGop maTepuana;

— Br100op MeTO10B UCCIIeI0BAHMS;

— [IpoBenenue sxkcepruMeHTaNbHON PadOTHI;

— Odopmiienue padboThI,

— 3amura npoeKTa, MpeAcTaBleHue pe3yIbTaToB.

[pakTuka(Sy4):

1.BeinonHeHre MPOEKTOB C HCIHOJIB30BAHWEM KOMIBIOTEPHBIX TEXHOJIOTHUH. 3ammra
MIPOEKTOB.

INJIAHUPYEMBIE PE3YJIbTATBI
Juunocmmnuie pezyromamoi:

. c¢(hopMUPOBAHHOCTH MOTHBALUH K  0Oy4eHHIO u
I[eJICHAIIPaBJICHHOM MMO3HABATEIbHOU NESTENIbHOCTH;

. TOTOBHOCTb U CIOCOOHOCTH K CaM000Pa30BaHUIo;

o CIOCOOHOCTP K CaMOCTOSITEJIBHOM,  HCCIIEOBAaTEeNbCKOM,  HMH(OpPMalHOHHO-
IMO03HABaTEIILHOM, aHAJTUTHYCCKOM JCSITCIIHHOCTH,

o c(OPMHPOBAHHOCTH HABBIKOB COTPYTHUYECTBA CO CBEPCTHUKAMHU M B3POCIIBIMHU.
Memanpeomemnbvle pe3yiomamol:

o c(OpMHPOBAHHOCTH MPEACTABIECHUIN O B3aUMOCBS3H U B3aUMOJCHCTBUM €CTECTBEHHBIX
HayK,

o c(OPMHPOBAHHOCTh YMEHMH CaMOCTOSITETILHO ONPEAETATh IEIM U COCTABIATH IJIaHbI
JEATENIBHOCTH; CAMOCTOATEIBHO OCYIIECTBIISATE U KOPPEKTUPOBATD JEATEIBHOCTD;

o BJIa/ICHE HaBbIKaMU IOJIy4€HUsS HEOOXOAMMOMN MH(pOpMalllU, YMEHUE KPUTUYECKU €€
OLICHUBATh U 00pabaThIBaTh, YCHEIIHAs OPUEHTAIUS B Pa3JINYHBIX UCTOYHHUKAX UH(POpMaIUY;

o YMEHUE  MHCIIONB30BaTh CPEACTBA MH(POPMALMOHHBIX ¥  KOMMYHUKAIMOHHBIX
TEXHOJIOTHH;

o YMEHHME aHAJIN3UPOBATh, OLICHUBATb, IIPOBEPSTH Ha  JOCTOBEPHOCTh

o 1000011aTh HayYHYI0 HH(POPMAIINIO;

o BJIaJICHME HAaBBIKAMHM IIO3HABATENbHOM pe(IeKCUH M TPEe3eHTALUU PEe3yJIbTaTOB

COOCTBEHHBIX HCCIIeIOBaHUIA.

Ilpeomemnmnvie pe3ynvmamol’ 1OCHe 3aBeplIeHUs] 00y4YeHHUs MO Mporpamme oOydarommuecs OyayT
3HATh:

— COCTaB, CBOWCTBAa, 00JacTH NPUMEHEHUS HambOoJee pacHpOCTPaHEHHBIX BELIECTB U
MaTepHaJIOB M YMETh MMPUMEHATh MX 10 Ha3HAYEHUIO, COOTIOas MpaBuiia 0€301acHOTO 00paIeHus
C HUMU;

— POJIb XUMUYECKHX JIEMEHTOB U UX COSAMHEHUH B KHU3HEEATSIHHOCTH OPTaHU3Ma;

— Ba)KHEHIIIME XUMUYECKUE TIPEBPALLCHNUS, JIS)KAIIHE B OCHOBE METa00IN3Ma;

— HEKOTOpbIC HEOPTaHMYECKUE U OPTaHUYECKHE BEIECTBA, IPUMEHIEMbIC B MEIUIINHE.

[Tocne 3aBepiieHUst 00y4eHUs IO porpaMMme odydaroniecs OyayT yMeTh:

— COCTaBISITh CXEMBbl OCHOBHBIX KPYIOBOPOTOB OHOTEHHBIX DJJIEMEHTOB B MPHPOJIE,
00OCHOBBIBATh POJIb KaXKJOTO B COXPAHEHUHU MPUPOTHOTO PABHOBECHS], AaHATH3UPOBATh MPHUUNUHBI U
TIOCJIC/ICTBHSI €70 HAPYIICHUS;



— TPOBOAWTH XUMHYECKHH OSKCIIEPUMEHT MO OOHAPYKCHHUIO KATHOHOB M aHHOHOB B
pacTBopax;

—co0r0/1aTh TMpaBMiia OE30MaCHOCTH MPH OOpAalICHUU C JIEKAPCTBEHHBIMU BELICCTBAMHU U
CpeICcTBaMU OBITOBOW XMMHH;

—COCTaBJISITh OTYET O MPOACIAHHOM SKCIIEPUMEHTE;

—HPUMCHATH BEIICCTBA 11O HA3HAYCHUTO,

—peraTh 3a/1a41 Pa3IUIHON CTETICHU CIIOKHOCTH: KaK THIIOBBIC, TAK U KOMILJICKCHBIC,

—Ppa3BHUBATb CO6CTBCHHYIO WHUIIMATUBY U IMIO3HABATCIBbHYIO AKTUBHOCTb IpU PCIICHHUU
Pa3JINYHBIX BOIPOCOB M POOJIEM B XHMMUH.
PA3JEJ 2. OPTAHU3ALHUOHHO - INEJATOI'MYECKHUE YCJIOBUSA PEAJIMZALINU
MPOI'PAMMBbI

KAJIEHJIAPHBIN YUYEBHBIN T'PA®UK

FJJ(I‘; OCHOBHBIE XapaKTEPUCTUKH 00pa30BaTEILHOTO MpoIiecca
1. | KonnyecTBo yueOHbIX HEJEID 34
2. B IIEPBOM NOJYTOJINU 16
3. BO BTOPOM IOJIYTOAUH 18
4. | Hauano ydeOHoro roja (muanupyemas ata Hadaja 3aHsSTHil)
5 OxonuaHue y4yeOHOro roaa (IUlaHupyemas Jata OKOHYaHUS

" | 3aHATHIN)
6. | KonnuecTBo y4eOHBIX YaCOB HA OJTHOTO yYAIEroCsl B HEACIIO 4
7. | KonmnuecTBO yuyeOHBIX YaCOB Ha OJJHOTO YYaIIErocs B roJl 144
8. | ®opma opranuzanuu o0pa3oBaTeILHOTO Mpoliecca OYHO

YCJIOBUSA PEAJIM3ALIUU ITPOTI'PAMMBbI

Mamepuanvno-mexnuueckoe obecneuenue npozpammol

OpraHuzalvoHHbIE YCJIOBHUS, IO3BOJSIOLIME pPEATU30BaTh COAEPIKAHHUE JIOMOJHUTEIBHON
o0Opa3oBaTeNbHOW MporpaMMbl «XHMHS B OKH3HM 4YEJIOBEKa» NPEANoiaraloT Hajauudue: -
MOMENICHUS, YKOMILJIEKTOBAHHOTO CTaHJIAPTHBIM y4eOHBIM 00OpyJOBaHHEM M MeOenbio (JI0cKa,
napThl, CTYJdbs, IMIKadbl, 3JEKTpooOecredyeHue, BBITSHKHOM Ikad, pakoBHMHA €  XOJOJHOM
BOJIOIIPOBOJAHON BOJIOW). - HEOOXOJUMBIX JUI SKCIEPUMEHTOB OOOpYIOBaHUS M PEAaKTUBOB. -
MYJIbTUMEIMHHOTO 000py10BaHMs (KOMIIBIOTEP, HOYTOYK, MPOEKTOP, (hII3IIKAPThI, IKPaH, CPEACTBA
TEJIEKOMMYHHUKAIMK  (JIOKaJbHBIE IIKOJBHBIE CETH, BBIXOA B WHTEpHET). JlumakTmueckoe
o0ecrieyeHre npernonaraeT HaluYle TEKCTOB Pa3HOYPOBHEBBIX 3a/laHHM, TEMAaTHYECKUX TECTOB I10
KaXIOMY pa3fely TeMbl, HWHCTPYKIHUHA IS BBIOJHEHUS MPAKTUYECKUX paldoT, TaOIUIIBI
xuMHu4eckux snemenToB [I.M1. MenaeneeBa, TaOau1bl paCTBOPUMOCTH OCHOBAaHUH, KHCIIOT, COJIEH.

Y4eOHo-MeTOoAMYECKOE 00ecnieyeHHe IPOrpaMmMbl

Metoauka oOydeHus: o mporpamme «XHMHs B JKU3HU UYEIOBEKa» COCTOUT M3 COYETAHUS
JIEKITMOHHOTO M3JI0KEHUSI TEOPETHUECKOTO MaTepHalia ¢ HATJISIHBIM MTOKa30M WILTIOCTPUPYIOIIETO
MaTepHuaja U MPUEMOB pEIICHUs MpakTHUeCKuX 3anad. OOydaroluecs 3aKperuisioT MOJydyeHHbIE
3HaHUS IyTEM CaMOCTOSITEIILHOTO BBITIOJIHEHHUS MPAKTHUECKUX PadoT. s pa3BUTHS TBOPUYECKOTO
XUMHUYECKOTO MBIIUIEHHUS] M HABBIKOB aHAJTUTUYECKON JAEATENbHOCTH MEAaror NpoBOAUT CEMHHAPHI,
3aHATHS TI0 TPE3CHTAllMM TBOPYECKMX W MPAKTUYECKHX PabOT, MO3TOBBIE INTYPMBHI,
MHTEJUICKTYaJIbHBIC UTPBI.

Hugpopmayuonnoe ovecneuenue
CTIPaBOYHUKH, ydeOHBIC IIAKATHI, TOMOJHUTENIFHAS INTEpaTypa 10 XUMHUH, Pa3IaTOYHbIH
MaTepHal, moa00pKa KOMIBIOTEPHBIX MPE3CHTALUI U BUACOMAaTEPHUAJIOB



®OPMBI ATTECTAIIMN U OHEHOYHBIE MATEPHUAJIBI

@opMbI NMPOBeIEHUs ATTECTALNMM: ONPOC, TECTHPOBAHUE, AHKETHPOBAHUE, KOHTPOJIHHOE
3aJlaHue, NeJarorHuecKoe HabJIroICHHE.
Jis OTClIe)KMBaHUSL PE3yJbTATUBHOCTA O00pPa30BATEIBHOIO IMpolecca MO mporpamme «XHMHS B
JKU3HHU YCJIOBCKA» HCIOJB3YIOTCA CICAYIOIME BUALI KOHTPOJIA: - HpeﬂBapI/ITeHBHBII\/JI KOHTPOJIb
(mpoBepka 3HAHMH Y4YalIMXCS HA HAYAIBHOM JTale OCBOCHUS NPOTPaMMbI) — BXOJHOE
TECTUPOBAHUE; - TEKYIIUH KOHTPOJb (B TEYEHUE BCErO CPOKA peaM3allMyd IPOTPaMMBbl); -
UTOTOBBIi KOHTPOJIb (3aKIIIOYMTEIbHAS TIPOBEPKA 3HAHWUH, YMEHHH, HAaBBIKOB II0 HTOram
peanuzauuu [IporpaMmer).

®dopMmBI aTTecTaUN:

- caMoCTOsTebHAs paboTa;

- TECTUPOBAHMUC;

- TBOPUYCCKUEC OTYCTHI;

- y4acTHe B TBOPUYECKUX KOHKYPCAaxX M MPEIMETHOM OJIMMITHAJIE TI0 XUMUH,

- Ipe3eHTAIMSI U 3al1Ta POCSKTA.

Tekymmii KOHTpOib: DOpMaMu KOHTPOJII YCBOCHHUS YYEOHOrO MaTepuayia MpOrpaMMbl
SABJIAIOTCA OTYETHI IO MPAKTHYCCKUM pa60TaM, TBOPYCCKHUC pa6OTI)I, BBICTYIJICHUS HAa CCMHUHapax,
CO3JIaHUE MPE3CHTALUU 10 TeMe U T. J. OOyJaromuecs: BHIIOIHIIOT 3aIaHusl B UHAUBUIYAIbHOM
TEMIIe, COTPYJHHYAs C TIeJaroroM. BBINOJIHEHHE MPOEKTOB CO3/1aeT CHUTYAIMIO, MO3BOJIFONLYIO
peann30BaTh TBOPUYECKUE CHIIBI, OOECIEUUTh BBIPAOOTKY JMYHOCTHOTO 3HAHHS, COOCTBEHHOTO
MHEHUS, CBOCTO CTHJISI JESATEIbHOCTH. BKItOYeHHE OOy4YarolmMXcsi B pPEabHYI0 TBOPYECKYIO
JeSITeIIbHOCTD, TPHUBIICKAIONIYI0 HOBH3HOH M HEOOBIYHOCTHIO SIBIISICTCS CTUMYJIOM Da3BHTHUS
NO3HABaTEIbHOrO MHTepeca. OMHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTH BBUIBISTH MPOOJIEMBI U
pa3pemarb BO3HHKAMOIIME NMPOTHBOpeuns. 110 OKOHYaHMM KaXKIO0W TEMbl MPOBOAMTCS HTOTOBOE
3aHATUC B BUAC TEMATUYCCKOI0O TCCTUPOBAHUSA.

Hroroas arrectalys npeaycMaTprBaeT BBITOIHEHHE HHIANBUAYAIBHOTO MTPOCKTA.

Cucrema oOTC/IeKMBAaHUSI W OLCHUBAHHMA Ppe3yJbTaTOB OO0y4YeHHMs JeTell JaHHOM
nporpamme.
[Tponecc 00y4yeHus npeaycMaTpuBaeT CIEAYIOLINE BUIbI KOHTPOJIS:

Bpems npoBenenus \ eab npoBeaenus \ DopMbI KOHTPOJIA
BXx01HO# KOHTPOJIb
B nauane yueGHoOTO TO12 Ompenenenue ypoBHs pa3Butus | Tect
NETEM, ux TBOPYECKUX
CrocoOHOCTEH
Texkymmii KOHTPOJIb
B Tteuenne Bcero yueOGHoro | OmnpeneneHre CTENEHU YCBOEHHUS | MpakTHYecKas pabora;
roaa 00y4aromuMucs y4eOHoro | cobeceioBaHNe; BUKTOpUHA,
Marepuaia. Ornpenenenne | 3a4eT 1O 3a7a4am

TOTOBHOCTH JIeTe€H K BOCHPHUSATHIO
HOBoro marepuana. [loBeimenue
OTBETCTBEHHOCTHU u
3aMHTEPECOBAHHOCTH JIETEH B
ooyuyenuu. Ilogbop Hambosee
3 PeKTUBHBIX METOJIOB u
CPEICTB OOyUYCHHUSI.

HNTOroBblii KOHTPOJIb

B konne yuebnoro roaa mo | OnpenesneHue H3MEHEHUsS ypOBHS | 3alura IIPOECKTHO-
OKOHYaHMU OOY4YeHHUs IO | pa3BUTHsl JI€T€H, UX TBOPYECKHX | UCCIENOBATEIbCKON pabOThI
porpaMme CTIIOCOOHOCTEH. Omnpenenenune

pe3yabTaToOB 00yJeHwusI.

OpueHTUpOBaHUE YydYallluXCs Ha




nanpHelmee (B TOM — YHCIE
CaMOCTOSITEIILHOE ) oOydeHue.
[Tonyuenue CBEICHUN st
COBEpPIIICHCTBOBAHUS
0011e006pa3oBaTeIbHON
MIPOrPaMMBI u METOJIOB
o0y4eHMSI.

METOAUYECKUE MATEPHUAJIBI

OCOo0EeHHOCTBIO OpraHu3aly 00pa30BaTENbHOIO Ipoliecca SIBIAETCS OUHOE 00yUEHHE.

OcHOBHBIME (opMaMu pabOTHl Ha 3aHATHM SBISIOTCA KOJUJICKTHBHBIE OOCYXIEHUS,
JMCKYCCHM, SKCKYPCUH, IIpaKTU4YecKue paloThl, HCClIeoBaHue, HaOoIeHe, paboTa ¢ Hay4yHOH
JIUTEPATYpPOM.

OCHOBHBIE METO/1bl OPraHU3ALUN Y4€OHO-BOCIIUTATEIBHOTO IIpOLIecCca:

e ClI0BECHBIN METOJI - pacckas, 0ecesia, 00CyKICHUE;

e MeTo/1 HarJITHOCTH - HAarJIAIHbIE TIOCOOMS, (OTO- U BHICOMATEPHAIIBI.

e [IpakTideckuii MeTo1 — HAOIIOACHUE, TPAKTHYECKHE PAOOTHI, SKCKYPCHHH.
® OOBACHUTENBHO-UILTIOCTPATUBHBIN - COOOIIEHHE TOTOBOW MH(OpMaLIUU.

¢ YaCTUYHO-TIOMCKOBBII METO/] - BBIITOJIHEHHE TPAKTUIECKUX PadoT.

B mnpomecce oOydeHus: npenycMaTpUBAIOTCS TEOPETHUYECKHE W TPAKTHUECKUE 3aHSATHS.
Teoperuueckass 4acThb OOBIYHO 3aHMMaeT He Oosiee 45 MUHYT OT 3aHATHS WU 4YacTO UJAET
NapajieNIbHO C BHITOJHEHUEM PAKTUYECKOTO 3a/1aHHs.

Cmpykmypa 3anamuii cocCmoum u3 HecKOJIbKUX 3Manoe:

1. Opranuzanus Havana 3aHATUs (aKTyaau3alus 3HaHUM)

2. IlocTaHoBKa 1IeNU U 3a]a4 3aHATHS (MOTHUBALMS)

3. Teoperuueckast 4yacTb (03HAKOMJIEHHE C HOBBIM MAaTE€PHAJIOM)

4. ITpakTuyeckas 4acThb (MEPBUUHOE 3aKPEIIEHUE HAaBBIKOB)

5. IlpoBepka MepBUYHOTO YCBOCHHUS 3HAHUMI

6. Pednexcus

7. Pexomenaamuu ajisi CaMOCTOSITEIbHON pabOTHI.
Ha 3aHATHAX MPUMEHSIOTCS TUIaKTHYECKUE MaTepHalIbl:

® IUJAKTHYECKUE TMOCOOMs (KapTOUKH, pa3JaTOYHbBI MaTephall, BOIPOCHI I yYCTHOTO H
MUCHMEHHOTO ONPOCa, MPAKTHYECKUE 3a/IaHHs);

® BU/I€03aIHCH, BUJIEO YPOKH;

® [Ipe3eHTallHH.
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