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IHosicHUTEILHAA 3AIMHCKA

JlononuutenbHast o0mieoOpa3oBaTenbHas OOIIepa3BUBalolllasl MporpamMma (1anee
JOOII) «Xumust B )KM3HU YEJIOBEKA» UMEET €CTECTBEHHOHAYUHYIO HAIIPaBIECHHOCTD.
JHOOII «XuMus B *U3HHU YEJIOBEKa» pa3paboTaHa HA OCHOBE CJIEIYIOLUIMX HOPMATHBHO-
NpaBOBBIX JOKyMeHTOB: PDexepanbHbiii 3akoH «OO6 oOpazoBanun B Poccuiickoi
@enepaum» ot 29.12.2012  Ne273-03, Konuenuust pas3BUTHS JONOJHHUTEIBHOTO
oOpazoBanus geted (yTBepxkieHa pacrnopsikenueMm I[IpasutensctBa PD ot 04.09.2014
Nel726-p), Can-IluH K YCTpPOWMCTBY, COAEPXKAHUID W OPraHU3AUU JESITEIbHOCTU
o0Opa3oBaTeIbHBIX OpTraHU3alUi JIOMOJHUTENLHOIO o0pa3oBaHusA JAeTeil (yTBEp>KIEHO
NOCTaHOBJIEHWEM [ JTaBHOTO rocynapcTBeHHOro canutapHoro Bpaua P® or 04.07.2014
Ned41), Ilopsanok opraHuzaldd M OCYHIECTBICHHUS 00pa30BaTENbHOU NESITEIBHOCTH IO
JOTIOHUTENbHBIM  00111€00pa3oBaTeNibHbIM  MporpaMMaM  (YTBEpXKJIEH  MPUKA30M
MunucrepctBa oOpa3zoBanus U Hayku P® ot 29.08.2013 Nel008), Meromuueckue
PEKOMEHJAIMU [0 MPOCKTUPOBAHUIO JIOMOJHUTEIBHBIX OOIIEPa3BUBAIOIIMX MPOrPaMM
(Brirouyasi pasHoypoBHeBble mnporpammbl) ([Ipunoxenue k mnucemy [lemapramenta
rOCy/IapCTBEHHOM TOJUTUKU B cepe BOCMUTAHUS AETe M Moyojexu MuHHCTepCTBa
obOpazoBanus u Hayku PO ot 18.11.2015 Ne(09-3242.

JlononuutenbHas 001eo0pa3oBaTebHas 00IIepa3BUBaoIIas nporpamMmma «XUMHS B
KU3HM 4YEJIOBEKa» OpHEHTUPOBaHA Ha pa3BUTHE I[IO3HABATEIbHOM aKTUBHOCTH,
CaMOCTOSITEJILHOCTH, JIO0O03HATEILHOCTH, HA JIONOJHEHHWE U YIIIyOJeHHe IIKOJIbHON
OporpaMMbl 1O XUMHUH, (OPMHUPOBAHHUIO UHTEpECa K HAyYHO-MCCIIEA0BATEIbCKOM
NEeATETbHOCTH.

HoBu3Ha 10NOIHUTENBLHONH 0011€e00pPa30BaTe/bHOIl NMPOrpaMMbl «XHUMHUSA B KU3HU
YEJIOBEKa» 3aKJII0YAETCS B TOM, YTO KpOME OINpPEAEIEHHbIX 3HAHUI U YMEHUH ydaliuecs
IPOBOAAT OOJBIIYIO U HAMPABICHHYIO PabOTy M0 HAKOIUICHUIO U PACIIMPEHUIO 3HAHUHN O
OPUMEHEHHH XHMHWYECKUX BEIIECTB B IIOBCEIHEBHOW KW3HU. B mporpamme kpome
TPaJIUIIUOHHBIX METO/IOB U (DOPM OpraHHU3alMU 3aHATHH, HCTIOIB3YIOTCS NHGOPMAIIMOHHO-
KOMMYHUKaTUBHbIE TeXHOJOTUH. [Ipumenenne UKT mo3Bossier 3HAUUTEIBHO PACIIUPUTH
BO3MOKHOCTH TNpeAbABICHUs y4eOHOW HMH(OpMAIMM, MO3BOJISET YCHJIUTh MOTHBALUIO
00yJaronuxcsl.

AKTYyaJIbHOCTHh NpPOrpaMMbl. XHMHS - 3TO HayKa O BEIIECTBaX, UX CBOWCTBAX U
IIPEBPALLECHUAX. POJIb XMMUM B )KU3HU YEJIOBEKA OTPOMHA. XUMUYECKask MPOMBILIIEHHOCTD
B HACTOSIIIIEEC BPEMs pa3BUBAETCS ropasio ObICTpee, YeM Jrodast Apyras, U B HaHOObIIEH
CTENIEHU ONpENEsieT HAyYHO - TeXHU4YeCcKuil nporpecc. COBpeMEHHOMY UYE€JIOBEKY ITPOCTO
HEOOXOAMMO 3HaTh U MPABUIBHO MCIOJB30BaTh JOCTI)KEHUS COBPEMEHHOM XUMHUHU U TE€X
BEILECTB, KOTOPBIE UCIIOJIB3YIOTCS B OBITY.

3HaHus, MOJydyaeMble B IIKOJE MO XHMHH, BO3MOXHO U HEOOXOJUMO TpPaMOTHO
IPUMEHATh U B MOBCEIHEBHOW XHu3HU. [lo3HaBas OCHOBONOJIArarOUIUE 3aKOHBI XWUMHH,
oOyyaromecs: 3HaKOMSITCSI ¢ COCTAaBOM M CBOMCTBaMH Pa3iMYHBIX XUMUYECKUX BELIECTB,
KAaK €CTECTBEHHBIM O0pa30oM MPUCYTCTBYIOLIME B YEJIIOBEYECKOM OpraHU3ME, TaK M MpHU
HE3aBUCUMOM BHEIIHEM BO3aelcTBUM. LIIKOJIBHMKM y3HAIOT, KaK UIMEHHO 3TH BEILECTBa
BIIUSIOT HA MPOLECCHI KU3HEAEITEIIbHOCTH OpraHM3Ma M Ha camy JKM3Hb Y€JIOBEKa - YTO
II0JIE3HO U B KAKUX KOJIMYECTBAX, @ YTO MOKET OKa3bIBaTh OTPHUILIATEIILHOE BIUSHUE.



JlononHuTenbHas o0pa3oBaTebHas oOLIepa3BUBalONIas NporpaMMa «XUMHUsS B KU3HU
YeJIOBEKa» 3HAKOMUT OOyYarolMXCAd C KOMIUIEKCHBIMH MpOOJieMaMH M 3aJadyaMu,
TpeOYIONIMMU CHHTE3a 3HAHUM MO psay mnpeamMeToB (pusnka, OHOJIOTHS, SKOJOTHS,
reorpadus, UCTOpus).

DKOJIOTMYECKUI aCHeKT: aHaJIh3 M3MEHEHUH B OKpY’Kalolleld cpele W OpraHu3anus
CBOETO BJIMSHUS HA CUTYalMIO, GOpMHUPOBAHUE OEPEKHOIO OTHOUIEHUS K MPUPO/IE.

Ou3nyeckuil acneKkT: u3ydeHnue (PU3NYECKUX CBOMCTB BEUIECTB, (PU3NYECKHUE METOJIbI
aHanu3a BelecTsa. Mcropuueckuil acekT: UCTOPUYECKUE CBECHUS O BIMSHUU XUMHUH Ha
KU3Hb YEJIOBEKA.

buonoruueckuii acekT: u3ydeHrue XuMUYECKOro COCTaBa OOBEKTOB KUBOU MPUPOBL.

Nudopmatuka — mnouck wuHpopmanuun B HMHTepHeTe, co3naHue U odopmieHHe
npe3eHTalui, paboTa B TEKCTOBBIX U TaOJWYHBIX pelaKTOpax.

Copnepxxanue [IporpamMmbl 3HAKOMHUT OOY4YaIOIIMXCA C XapAKTEPUCTUKOW BEIECTB,
OKpYXaIOIMX HAc B OBITY: BOJA, MOBapeHHAs COJb, C BEIIECTBAMH, U3 KOTOPBIX CIEIaHbl
nocyaa, CHMYKH, KapaHjaamu, Oymara, CTpOMTEIbHbIE MaTepualbl, aBTOMOOWJIbHAS
TEXHHKa, JiekapcTBa. Takue Tembl Kak: «Bomay, «IloBapennas conb», «Crnuukuy,
«bymaray 1atoT BO3MOKHOCTh aKTyaJId3allMi SKOJIOTMUECKUX 3HAHUM 00ydaromuxcsl.

[IpakTueckue 3aHATHS CHOCOOCTBYIOT (POPMUPOBAHUIO CHEHUATBHBIX YMEHHHA H
HaBBIKOB PabOTHI C BEIIECTBAMU U 000PYI0BAHUEM.

[IpoexkTHbie pabOTHI, TeMaTHKa KOTOPHIX MpuBoauTcs B Ilporpamme, mno3BOMST
chopMHpOBaTh y OOYYAIOMIMXCS YMEHHE CAMOCTOSITENILHO MPUOOpETaTh W MPUMEHSTH
3HAHMSI, a TAKXKE PA3BUBAIOT UX TBOPYECKUE CIIOCOOHOCTH.

AxrtyansHOCTh [Iporpammbl 00ycioBieHa Te€M, YTO B Y4EOHOM IUIaHE MO MPEIMETY
«XuMus» 0TBeIeHO Beero 2 yaca B HeAenmo B 8 u 9 kiaccax u 1 yac B 10 u 11 knaccax, 4to
JA€T BO3MOKHOCTH CHOPMHUPOBATH y 00YHAIOIIUXCS TOIBKO 0a30BbI€ 3HAHUS T10 TMPEIMETY.
B Toxe Bpemsa Bozpact 13-16 ner sBiuserca BaxHBIM U1 MpOodheCCHOHATBHOIO
camooripeziesieHus oOydaromuxca. Bo3MOXHO, 4TO MPOCHYBIIMICS WHTEPEC K XUMHUU
MOKET BJIMATH Ha BBIOOP Oyayieit npodeccun.

[Iporpamma HampaBiieHa Ha JMYHOCTHO-OPUEHTHPOBaHHOE oOyuyeHue. Ponp memarora
COCTOUT B TOM, YTOOBI CO3/1aTh KaXXJIOMY OOy4arolIieMycsi Bce YCIIOBHs, sl Hanboiee
MOJTHOTO PACKPBITUA U peanu3anuu ero crnocobnocteit. Co3naTe Takue CUTyallud C
UCIIOJIb30BAHUEM PA3IUYHBIX METOJIOB OOyUEHHUS, TIPU KOTOPBIX KKl 00ydarouiuics
npujaraeT CoOCTBEHHBbIE TBOPYECKUE YCUJIMS M HMHTEJUIEKTyaJlbHbIE CIIOCOOHOCTU MpH
PELICHUH MTOCTAaBIEHHBIX 3a/1a4.

[Iporpamma «Xumus B KHU3HU YEJIOBEKa» CO3/laHa C 1IeJIbI0 (POPMHUPOBAHUSI UHTEpeca K
XHMHH, paclIupeHus Kpyro3opa odydaromuxca. OHa opueHTHUpOBaHA HAa oOy4Jarommxces 13-
15 neT, TO ecTh TaKOro Bo3pacTta, Korjaa pedsaraM CTaHOBUTCS MHTEPECEH MUP, KOTOPBIM UX
OKpY’>XaeT U TO, YTO OHU HE MOTYT OOBSCHUTH, @ CHEIMAIBHBIX 3HAHUI ellle He XBaTaerT.
OOyuaromuecss ¢ pOXKACHUS OKPYKEHbl Pa3IMUYHBIMM BEIIECTBAMU M JIOJDKHBI YMETh
obpamathcsi ¢ HUMH. OCHOBHBIM YCJIIOBUEM 3aUMCICHUS JIeTeH /Ui 00YUEeHUS SIBISAETCS UX
3aMHTEPECOBAHHOCTh M JOOPOBOJBHOE JKEJIIAHWE 3aHUMAThCS €CTECTBEHHOHAY4YHOMU
TSI TEIbHOCTBIO.

Ileoazocuueckasn yenecooopasnocmo npopammol

[Temarornueckas 1eaeco00pa3HOCTh MPOTPAMMBI 3aKJIFOYAETCS] B TOM, YTO B MPOILIECCE
00y4YeHHsI CO3AI0TCS YCIOBHUS K (POPMHUPOBAHHMIO Y OOYYAIOIIUXCS ILEJIOCTHOM KapTUHBI
MHpa, BOCIIUTAHHUIO JTIOJICH TBOPYECKUX M KOHCTPYKTHBHO MBICISIINX, TOTOBBIX K



PEIIEHUI0 HeCTaHAAPTHHIX )KU3HEHHBIX 3a7a4. Ha 3aHsaTusx mo mporpamme GOpMUPYIOTCS
yMeHHUsI 0e30MacHOro oOpalleHusi C BeIleCTBaAaMHU, HCIOJIb3YEMbIMU B IOBCEIHEBHOMU
KU3HU, 3aKIaJBIBAIOTCS HOPMBI 3I0pOBOTO 00pa3a XKM3HU. 3HAKOMCTBO OOYJaIOMIMXCS C
XUMHAYECKUMU BEIIECTBAMH, U3 KOTOPBIX COCTOUT OKPY KON MUD, TIO3BOJISIET PACKPBITH
BaXHEHIIINE B3aMMOCBSI3M UYEJIOBEKAa M Pa3IMYHBIX BEIIECTB B Cpele ero oOuTaHus. DTo
MO3BOJISIET PEOCHKY MPHOOPECTH 3HAHMUA W YMEHUS, KOTOPHIE OH B JaJbHEHIIEM MOXET
HCTIONB30BaTh KaK B MpoOIlecce O0yUYeHHs B Pa3HBIX JUCIHUIUIMHAX,TaK U B TIOBCEIHEBHOM
KU3HU JIJIS1 pEeUIeHHs] KOHKPETHBIX 3a/1a4.

[Iporpamma oOecrieyuBaeT pa3BUTUE YMEHHI B HAy4YHO - TMPAKTUYECKOH U
HCCIIeIOBATENIbCKOM AesTenbHOCTH. (Co3MaeT YCHOBUSA ISl TIOJHOIICHHOTO Pa3BHTHUS
TBOPYECKUX CIIOCOOHOCTEH KaXI0r0 00Y4aIoIerocs, yKperjieHne HHTepeca K 3aHITHSM 10
XHUMHUH.

[IporpamMmma «XuMusi B KH3HU UYEIOBEKa» CBsi3aHA C BO3PACTHBIMH OCOOCHHOCTSIMHU
oOy4aromuxcs JaHHOTO BO3pacTa: JII0OO3HATEIbHOCTh, HAOMIOAATENIbHOCTh; MHTEPEC K
XUMHUYECKUM TIpolieccam; KeTaHueM padboTath ¢ 1a00paTopHbIM 000pYyI0BaHUEM; OBICTPOE
OBJIJICHHE YMECHUSIMH W HaBbIKAMHU.

Kypc HocHT pa3BHBaloONIyt0, ACSITEIPHOCTHYIO U MPAKTHYECKYIO HATIPABICHHOCTb.

OTan4yuTeIbHON O0CO0EHHOCTBI) JIAHHOW TMPOrpaMMBbl 3aKJIIOYaeTcss B TOM, 4YTO
nporpaMMa CYHIECTBEHHO JOIOJIHSIET 00BbeM MIKOJBHON mporpamMmbl 1o xumuu. Kpome
TEOPETUYECKOTO Kypca MPeAyCMaTpUBAETCA 3HAUYUTEIBHOE KOJMYECTBO MPAKTUYECKUX
paboT, TriaBHasg 1EJdb KOTOPBIX — PAa3BUTUE TPAKTUYECKUX YMEHUH U HABBIKOB
CaMOCTOSITEJIbHOM, SKCIIEPUMEHTAJIbHON M UCCIEN0BATENbCKON NEATEIbHOCTH YUYallUXCH.
Pebsita Haywarcst cTaBUTh MPOCTEHINNE OMBITHI, pabOTaTh C peaKTUBAMH, TIAHUPOBATH
CaMOCTOSATEIbHYIO pa0OTy HaJl BEIOpAHHOM TEMOM, 0(hOPMIIATH MPAKTUUYECKHUE PAOOTHI.

OOyyeHue MO JAaHHOM MporpaMme OCYHIECTBIsETCS B (OpMe NPaKTHYECKUX pador,
AKCKYpCHUH, a TakXKe MpeayCcMaTpuBaeTCs MHANBUAYalIbHas paboTa ¢ 01apEHHBIMU J1I€TbMU
¥ TIOJITOTOBKA 00YYAOIIUXCS K HAYYHBIM KOH(PEPEHIIUSIM U MIPEIMETHBIM OJIUMITHAIAM.

Aopecam npozpammul

[Iporpamma paccurTaHa Ha JETEW CPEIHETO IMIKOJBHOTO BO3pacTta. JlaHHBIM BO3pacT
ABIIAETCS TIEPUOJOM OTPOYECTBA, BaKHEHIIME cHeUPUIECKUEe YEPThl KOTOPOTO
NPOSIBIIIIOTCS. B CTPEMJICHHHM K OOIIEHHIO CO CBEPCTHUKAMHM, TOSIBICHHH B TOBEACHUU
MPU3HAKOB, CBUAECTEIbCTBYIOIINX O EIAHUU YTBEPAUTH CBOK CaMOCTOSTEIBHOCTD,
HE3aBUCHUMOCTb.

CrtpemieHne moapOCTKOB OBIAJETh PA3IMUYHBIMU YMEHHUSIMHU CIIOCOOCTBYET Pa3BUTHUIO
YyBCTBAa COOCTBEHHOUN YMEJIOCTH, KOMIETEHTHOCTH U MOJTHOLIEHHOCTH.

10T nepuos XapaKkTepu3yeTcs CTaHOBJICHUEM U30MpaTeNbHOCTH,
L[€JICHANPABIEHHOCTH BOCIIPUSITHUS, YCTOWYHUBOTO MPOU3BOJILHOTO BHUMAHUS U JIOTHYECKON
naMatu. B 310 Bpemsi akTuBHO dopMupyeTcss abCTpaKkTHOE, TEOPETHUECKOE MBINIJICHUE,
YCUJIMBAIOTCS MHAMBUYalIbHbIE Pa3liMuus, CBSI3aHHbIE C PA3BUTHEM CAMOCTOSATEIBHOTO
MbIIIUIEHUSI. MIeT cTaHOoBlIeHHE HOBOT'O YPOBHSI CAaMOCO3HAHMsI, KOTOPBII BbIpa)KaeTcs B
CTPEMJICHUU TIOHATH ceOsl, CBOM BO3MOXXHOCTH, CBO€ CXOJACTBO C JPYTHMH JETHMHU U CBOIO
HETOBTOPUMOCTb.

[Iporpamma «Xumus B )KM3HU YEJIOBEKa» CO3/aHa C 11eJIbI0 (POPMUPOBAHUS UHTEpECA K
XAMWH, PacIIUPEHUs Kpyro3opa odydaromuxcsa. OHa opueHTHpOBaHA HAa oOyJarormxces 13-
16 net, To ecTh TaKOro BO3pacTa, KOTJa pedsTaM CTAaHOBHUTCS MHTEPECEH MWD,



KOTOPBIN UX OKPY)KaeT U TO, YTO OHU HE MOTYT OOBSCHUTH, a CIICIIUAIbHBIX 3HAHUH e1le He
xBataeT. OOyyaronmecss ¢ poXKJICHUS OKPYKEHBI Pa3IMUHBIMH BEIIECTBAMU U JTOJIKHBI
YMETh 00paIaTbcsi ¢ HUIMH

Bospacrt nereit, yuactByromux B mporpamme 13-17 ner.

DopMUPYIOTCS IPYIIA YUCIEHHOCTHIO 0T12 110 20 yenosek.

Habop yuaniuxcs B rpyIiny OCyIecTBISE€TCS HA OCHOBE CBOOOIHOTO BBIOOpA AETHMU
U UX pOAUTENSIMU (3aKOHHBIMU TMpPEJACTABUTENsIMU), 03 oTOOpa U NpeabsBICHUS
TpeOOBaHUM K HAIMYMIO CIICIIMAIBHBIX 3HAHUN y peOeHKa.

Cpok peanuzayuu npozpammol u 00bEm yUeOHBIX YACO8:

[Iporpamma paccuntana Ha 1 ron oOyuenus. 144 yaca, 2 pa3a B HeZleNIoO 10 2 Yaca.
Dopmul 00yuenus:

OO6yueHue 1o nporpamme OCyIIECTBIAECTCS B OUHOM (hopMe, HO TaKKe MPUMEHSIOTCS

U JMCTAHIMOHHBbIE TEXHOJOTUU 00YUEeHUSI.

JlucTaHIMOHHOEe O0y4eHMe TMPUMEHSETCS C LENbI0 WHIUBUIYATBHOIO O0y4YeHus
y4YalIuxcsi, NPONYCTUBIIMX 3aHATHS TO OOJIE3HU, WIM JIPYrUM NpPUYMHAM, a TaKXkKe B
YCIOBUSX OTPAaHUYUTEITbHBIX MEPOTPUSITHIA.

JlucTaHIIMOHHOE OOYYCHHE OCYIIECTBISIETCS C MPUMEHEHHEM CEPBHCOB CETH
HNnTepHer:
® 3JICKTPOHHAS TI0YTA;
¢ Cucrema Moodle (MmoaynbHas 00BEKTHO-OPUEHTUPOBAHHAS JTMHAMUAYecKast
ydeOHasl cpena);
e rutatopma Z00om;
e cepBuchl GOOQle: TOKyMEeHTHI, IPe3eHTALNH, TAOIUIIbI, (POPMBI, CANTBHI;
® [pyryie IOUCKOBBIE, HH(POPMALIMOHHbIE 1 UHTEPAKTUBHBIE CEPBHCHI.

B npoiecce o0yueHus UCIIONIB3YETCS Takue (OPMBI 3aHATHH KaK:
KOMOMHUPOBAHHOE, TPAKTUYECKOE, Oecea, OTbIThI, SKCTIEPUMEHTHI, SKCKYPCHH.
B nmanHOll mporpamme OTHaeTCs IPEANOYTEHHWE TakuM Gopmam, MeTolam
00y4eHUsI, KOTOPBIE:
® CTUMYJIUPYIOT OOYYaIOIMIUXCA K TOCTOSSHHOMY TOTIOJHEHWI0 3HaHuM (Oecensl,
BUKTOPHUHBI, OJIMMIIHAIBI U T.]1.);
® CIIOCOOCTBYIOT Pa3BUTHUIO TBOPUYECKOTO MBIIUICHHS, METOJbI, OOECICUMBAIOIINE
dbopMHUpOBaHUE WHTEJUICKTYaJbHBIX YMEHWI: aHaiu3, CHUHTE3, CpPaBHEHHE,
YCTaHOBJIEHUE TPUYNHHO-CJIEICTBEHHBIX CBA3€H, a TAK)KE TPAJULIUOHHBIE METObI
— Oecena, HAOIOICHMSI, OTIBIT, SKCTIEPUMEHT, MPAKTHYECKUE PaOOTHI;
¢ 00€CIEeUnBAIOT  Pa3BUTHUE  HCCIECAOBATEIbCKUX HABBIKOB, YMEHHUH; OCHOB
IMPOEKTHOTO MBIILIEHUST O0Oyyaromuxcs (IPOeKTHbIE padoThl, MPOOJIEMHBIM
MOAXO0/ K U3YUYEHHIO OT/ICJIbHBIX SIBIICHUI).
Ha 3ansaTHAX npuMeHSIOTCS 310pOBbecOeperaime TeXHOJI0Tuu:
® YyepeOBAaHUE  PA3JIMYHBIX METOJOB  OOYYEHHs:  CJIOBECHBIM,  HaTJSIHbIN,
ayJMOBU3YyabHBIN, MHIMBHUIyaIbHAS, TPYMIIOBas paboTa u Jp.;
® OpraHu3allvsl epepbIBOB Yepe3 Kaxable 45 MUHYT C MPOBETPUBAHUEM KaOMHETA;
® IpoBeICHNE (PUBKYIBTMHUHYTOK.



Pesrcum 3anamuii:

3aHATHS POBOJATCA 2 pas3a B HEENIO Mo 2 akajgeMudeckux vaca (2 3anarus no 40
MUHYT ¢ 10 MUHYTHBIM HIEPEPHIBOM).

PexxuM opranuszanuu 3aHATUN 10 TaHHOM JTONOJHUTENBHOU 0011e00pa3oBaTeabHOM
MIPOrpaMMe OMNPEEsAeTCsl KaJIeHIapHbIM yueOHOM TIpa)KOM U COOTBETCTBYET HOPMAaM,
yTBepkaeHHbIM «CaHlIuH K yCTpOHCTBY, COAEPKAaHUIO U OpraHU3AIMKU PEKUMa pabOThI

0o0pa3oBaTeIbHBIX OpraHu3aluil JOMOJHUTENIbHOTO oOpa3oBanus jaetei» (Caullun
2.4.43172 -14).

HEJDb U 3AJAYU ITPOT'PAMMBbI

Hean nporpammel: ®opmMupoBanue y 00yJaroIuXcs TIIy00KOTO U YCTOWYUBOTOMHTEpECa
K MHpPY BEHIECTB M XHMHYECKHX IMPEBpAIICHUH, NPUOOPETEHNE HEOOXOIUMBIX
NPAKTHYCCKUX, MCCIICIOBATCIIBCKUX YMEHHN M HABBIKOB ISl TIPOBEJCHUS JTa0OPATOPHBIX
paboT, 6e30macHOT0 0OpAIlleHHS C BEIIECTBAMH B MTOBCEIHEBHON KU3HHU.

3apaum:

Obpazosamenvhbie:

) yrayOasaTh W PAaCIIUPATh 3HAHHMS OOYYArONIUXCS IO HEOPTraHWYECKOW U
OpraHUYEeCKOW XUMUU;

) chopMHpOBaTh YMEHHUS HaOJ0JIaTh U OOBSCHATH XUMHUYCCKUEC SIBIICHUS,
IIPOUCXOJIAIINE B IPUPOJE, OBITY;

) pa3BHBaTh YMEHUS Pab0OTaTh ¢ XUMUYCCKUMH MPUOOPAMH, C BEIICCTBAMH,
BBITIOJHATh HECJIOKHBIC XMMHYCCKHUE OIBITHI, COOJIONATh IpaBWIa TECXHHKH
0€30I1aCHOCTH;

) pa3BHBaTh MO3HABATEIbHBIC HHTEPECHI U MHTEUICKTYaJIbHBIE CIIOCOOHOCTH

B IIpoHneccCcc IIPOBCACHHA XHMHUYCCKOI'O JSKCIICPUMCHTA, CaAMOCTOATCIIbBHOCTDH
HpI/IO6p€T€HI/IH 3HAaHUH B COOTBETCTBHU C BO3HHUKAOIMMMHN XHW3HCHHBIMU

OTPEOHOCTAMU;

. pacuIupsiTh HHTEPEC K XUMHH, CIIOCOOCTBOBATH BHIOOPY YUAITUMHUCS ITyTeH
JTadbHEUIEro MPOJOJDKCHUS  XUMHYECKOTO0 WM  €CTeCTBEHHO-HAyYHOTO
oOpa3zoBaHwMsL.

Pazeusarowue:

. dbopMuUpOBaTh CIIEHUANBHBIC YMEHUS M HaBBIKM Pa0OTHl ¢ XMUMHYCCKUMH
BEIIECTBAMHU M MaTepHalaMu B OBITY W HUCIOJb30BaTh MOJYyYCHHBIC 3HAHUS Ha
IIPaKTHKE;

. pa3BUBaTh  TBOPYECKHE CIIOCOOHOCTH W yMEHHS  OOydJaromuxcs

CaMOCTOSITEJIbHO TPUOOpETaTh U MPUMEHSITh 3HAHUS Ha PAKTUKE;

J pa3BHUBATh IO3HABATENILHBIM MHTEPEC K OKPYKAIOLIEMY MUDY;

J pa3BUBaTh aHAJWTUYECKUU CKJIaja ymMa, yMEHUE HaOJ0/1aTh, CPAaBHUBATD,
JienaTh BbIBOJbI, 00001IaTh MOTyYEHHbIC 3HAHMUSL.
Bocnumamenvnuie:

) BOCITUTHIBATh  JKOJIOTHYECKYIO IPAMOTHOCTH M XUMHUYECKYIO KYIbTYpPY HPH
00pallleHNH C BEIlIeCTBAMM;



CIocOOCTBOBATh OPUEHTAIIUH O0YYAIOIIUXCS HA BHIOOP XUMHUKO- OMOJIOTUYECKOTO

npoQuis.

Conep:xaHue mporpamMmel
VY4eOHbIl T1aH

Ne | Ha3panmue pasaeiia, TeMbl KoimyecTBo yacos ®opmbl arrecTanuu,
n/n BCEro | TeOpusi | MPAKTHKA | KOHTPOJIA
1. | BBenenue 8 6 2 Oecena, TEMAaTHYECKOE
TECTUPOBAHUE, MPAKTUKYM
cobeceoBaHne
Temarnueckoe
2. | Temal. Boma 8 4 4 TECTUPOBAHUE, TPAKTUKYM
Tema 2.Yuctsie BemecTBa u [TpakTukym, peurenue
3. | cMecH B )KM3HHU YEJIOBEKa 6 2 4 3a1a4
4. | Tema 3.IloBapeHHas coilb U
caxap 5 3 2 MPaKTHKYM
5. | Tema 4. Xumus nuim 20 3 17 MIPAKTUKYM
6. | Tema5. Crimuku 8 6 2 Oecena, MPaKTUKYM
7. | Tema 6.bymara 6 2 4 MPAKTUKYM
8. | Tema7. Xumus u 12 4 8 [TpakTukyMm, Oecena,
CTPOUTEIILCTBO pelIeHre HEeCTaHIapPTHBIX
3a1a4
9. | Tema 8. XumMusi 1 aBTOMOOHITH 4 2 2 Oecena, MPaKTHUKyM
10. | Tema 9. Xumus ctupaer, 10 2 8 [TpakTukyMm, Oecena,
YHUCTHUT ¥ yOHUpaeT pelleHre  HECTaHIAPTHBIX
3a1a4
11. | Tema 10. Xumus u 6 2 4 [TpakTHKyMm, Oecena,
KOCMCTHYECKHUEC CPEICTBA pelieHrne  HeCTaHJIApTHBIX
3a1a4
12. | Tema 11. Xumus — xo3s1iika 12 5 7 Pemenue 3amay, co3manue
JIOMAIITHEeH anTeyku KPOCCBOP/IOB, IPAKTUKYM
13. | Tema 12. XumMus B MeIULIMHE 32 20 12 [TpakTukym, Oecena,
pellieHHe  HEeCTaHJIapPTHBIX
3a1a4
14. | Tema 13. Beimonnenue 7 2 5 3amura MIPOEKTOB,
POCKTOB MPE3CHTALNS
Hroro: 144 63 81




Conepixkanue y4eOHOro IjiaHa mporpaMmMal
Beenenue (8 uacoB)

Teopus (6 4): OOmue mnpaBuia padbOThl B XUMHYECKOW saboparopuu. TexHuka
0e30macHOCTU Npu padoTe B XUMUYeCcKoil 1aboparopun. Oka3aHue nepBoil MOMOIIY NpU
HECUaCTHhIX ciaydasx. IIpaBunma pabGoThl C KHUCIOTaMH, IIEJI0OYaMU, JIETyYUMHU
BelecTBaMu. HarpeBarenbHble mpuOOphl M TIpaBujia pabOThl ¢ HUMH. XHUMHUYECKas
nocyja oOmiero Ha3HaueHHs. MbITbe U CyIIKa XUMUYECKOW mocyabl. Ponb xumuu B
KU3HU YeJI0OBeKa M pa3BUTHUM yesoBedecTBa. O030p BaKHEUIIMX KIIACCOB COEIUHEHUM,
UCIIOJIb3YEMBIX YEJIOBEKOM. XUMHUSI -TBOPEHUE TPUPOJIBI U PYK UETIOBEKA. XUMUS BOKPYT
Hac. XMMHYECKHE BEIIECTBA B TOBCEIHEBHOM KU3HU YEIOBEKA.

[Ipaktuka (24): 1. [Ipuemsl oOparieHus ¢ HarpeBaTeIbHBIMU IPUOOpPaMu (CIIUPTOBKA,
IUTUTKA, BOJISIHAS OaHs) U XMMUYECKON MOCYA0M O0IIero Ha3HaueHus.
2.CocraBrieHre TaOJNMI], OTPAKAIOIIMX KIACCU(PUKAIMIO BEIIECTB, H3TOTOBJICHUE
ATUKETOK HEOPraHMYECKHUX BEIIECTB, COCTABJIEHUE CIHCKA PEAKTUBOB, HECOBMECTHUMBIX
JUISL XpaHEHHUS.

Tema 1. Boaa (8 uacos)

Teopus (4 4): Bona B Mmacmirabe manetsl. Kpyrosopot Bonbl. [Ipupoanas Boga u eé
Pa3HOBUIHOCTHU. XapaKTEPUCTUKA BOJ MO COCTABy M CBOMCTBaM. MUHEpaJIbHBIE BOHI,
UX MECTOPOKJIEHHUS, COCTaB, 1ieJieOHbIe CBOMCTBA, MPUMEHEHHE. 3anachkl MPECHON BOJIbI
Ha ruanere. [IpecHas Bosia u ee 3amachl. DKOJIOTrHYEeCKUE MPooOieMbl YMCTOM Bobl. Boaa
B opranusme 4einoBeka. Bojga B meaunune u gapmakosorun. AHOMaNUU (PU3NYECKUX
cBoicTB. PacTBopsitomas cmocoOHOCTs BOAbI. [Ipobiiembl muTheBO# BoabL. [IpocMmoTp
dparmenta pribma BBC «Talina >xuBO# BOIBIY.

[pakTrika (4 4): 1. AHamu3 BOIbI U3 IPUPOTHBIX HCTOYHHUKOB.

2. PacTBOpsroriee aeiictBre BoAbL. [IpurorosiieHre pacTBOPOB.

3. Ouncrtka Boabl. OnpeeneHne >KECTKOCTH BOBI U €€ YCTPaHCHHE.
5. MHoro 7111 BOJIbI B OBOIIax U ppykTax?

Tema 2. UncThble BelecTBa M CMECH B )KM3HH YesioBeKa (6 yacoB)

Teopus (2 4):

Yucteie BemecTa JJuctuumpoBanHas Boaa, Kucmopoa. Cepedpo, Bogopon, Ceunen u
np. Uctunnbeie pactBopel. Cmecu Mopckas Boaa. I'panurt. Crane. PacTBop xiopuaa
HaTpus 11 uHbekui. YyryH. Bo3nyx. bazansr. CTeksio. OMynbCcHsl «Maciio B BOJEY.
PazHoBHIHOCTH cMecei, 00aCTH UX UCTIONH30BAHUS B TIOBCETHEBHOM JKM3HH YEIIOBEKA.
['omorennsie U rereporeHHbie cmecu. Cmecu B dapmakonoruu. [Ipumepsl KUAKUX,
TBEPABIX U Ta3000pa3HbIX cMmecedl. OJHOPOAHBIE W HEOJHOPOJHBIE CMECH B OBITY.
CaoiicTBa cmeceil. Paznenenue cmeceil. BeijeneHne BEIecTB U3 HEOJHOPOIHON CMECH,
00pa30BaHHOI PaCTBOPUMBIMHU U HEPACTBOPUMBIMH B BOJIe BemecTBaMu. OTCTauBaHue:
Boinenenue BemecTB U3 HEOAHOPOAHON cMecH, 00pa30BaHHOM HEPACTBOPUMBIMU B BOJIE
BEIIECTBAMHU C PA3JIMYHOM IUIOTHOCThIO. B nenurenbHONM BOpoHKe. JlucTwWiianus,
BBITIApUBAaHUE, LIEHTpUPyrupoBanue, xpomartorpadus, KpUCTAIIU3AIMUS U BO3TOHKA.
[leperonka wiaM OUCTUNISALMS - CHOCOO pa3JeieHUs, OCHOBAaHHBI HAa pa3UyuU B
TeMIepaTypax KHIEHHs APYT B Apyre KOMHOHEHTOB. lIpueM pasgeneHus oqHOPOIHBIX
CMECe IMyTeM HCHAapEeHUs JIETYYUX JXKUIAKOCTEH C IMOCJIEAYIOMIEH KOHJICHCAIMEeN HX
napos. [IpuMmep: nosmyyeHne AUCTUIIIMPOBAHHOM




BOJIbI. Penienue 3a1au Ha HaXO0XK/JIEHUE MAacCOBOM U 0OBEMHOM 107U KOMIIOHEHTA
CMECH.

[pakTrika (4 4): 1. M3rotoBiaeHue NpocTeHIINX GUIBTPOB U3 MOAPYYHBIX CPEICTB.
Pa3znenenne HEOTHOPOAHBIX CMECEM.

2. O4nCcTKa MEIHOT0 Kyropoca OT HEPACTBOPUMBIX U PACTBOPUMBIX MTPUMECEH.

Tema 3. IloBapenHnasi cosib u caxap (S4acoB)

Teopust (3 4): Ponb moBapeHHON cOfii B OOMEHE BEIIECTB UEJIOBEKA U KUBOTHBIX.
ConeBoit OanmaHc B opraHu3Me uenoBeka. IlpuMeHeHue xjopuaa HaTpus B
XO3SIUCTBEHHOM JleaTeNIbHOCTH YesioBeka. Kornma conb — sia. 3moynotpeOiieHue CoJibio.
Hcnonp3oBanue xiopuja HaTpUsi B XMMUYECKOW IPOMBILUIEHHOCTH. Mcnonb3oBaHue
XJIopuJa HaTpus B muine, meauiuue. [IpousBoncTBo moBapeHHou conu. Caxap W ero
cBoicTBa. [lone3nsie u BpeaHbie uepThl caxapa. HeoObuHOE IpUMEHEHHUE caxapa.

[Ipaktuka (29): 1. CBoiicTBa pacCTBOPOB MOBAPEHHOM COJIU
2. l'opurt nu caxap?

Tema 4. Xumus muiu (20 yacos)

Teopust (34): U3 vero coctout mnuia. XUMHUYECKUM COCTAB MPOJYKTOB MHUTAHUSI.
OcCHOBHbBIE KOMITOHCHTBI THUIIU: XKUPBI, OCJIKH, YIJIEBOJAbI, BUTAMHUHBI, COIMH. XUMUS
MPOJIYKTOB PACTUTEIBHOTO M KUBOTHOTO MPOUCXOXKICHUS. DU3NOJIOTUS TTUIIICBAPEHUS.
[IponykThl OBICTPOrO MPUTOTOBICHUS U OCOOCHHOCTH WX Tpou3BojcTBa. Ilporeccsl,
POUCXOAIINE TIPH BapKe, TYIICHWU W KapeHuu nuiniy. Kak crmenath ey HE TOJIbKO
BKYCHOM, HO W moJie3HOW? [l0O0aBKM B MPOAYKTHI MHUTAHUSA. XHUMHUYECKUE PEAKIIUU
BHYTpU Hac. XMMHUYECKHE MPOIECCHI, MPOUCXOASIINE MPU XPAaHEHUH U TepepadoTKe
CEJIbCKOXO3IMCTBEHHOTO ChIphsi. KOHCEpPBaHTHI M aHTHOKUCIHUTENHU, UX PoJib. CriocoObI
XUMUYECKOT0 aHajdu3a cocTaBa BELIECTB B Npoaykrax mnuranus. ConepixaHue
BUTaMHHOB U MUHEPAJIbHBIX BEUIECTB B MUIIEBBIX MPOIYKTaX.

[IpakTtuka (1749):
1.OmnpeneneHue KadecTBa Meza. [IpoBepka Mena Ha HATMYKME Kpaxmania, Mela,
caxapo3bl.

Onpenenenue ButamMuHoB A, C, E B pacTuTeIbHOM Maciie.

OrnpezenieHre HUTPATOB B IPOAYKTAX.

AHanu3 NpoxXJIaINTEIbHBIX HATUTKOB.

Omnpenenenne coaepKaHus )KUPOB B CEMEHAX PACTEHU.

KauecTBeHHBIE peakuy Ha IPUCYTCTBUE YTIIEBOJIOB.

XHUMUYECKUE OTIBITHI C dKEBATEIBHON PE3UHKOM.

Ornpenenenue coaepkaHus TOBAPEHHOM COJIM B MPOAYKTAX MUTAHUS (MACJIO, ChIPHI,
COJIEHBIE TBOPOKHBIC U3EITHS).

Tema 5. Cniuuku (8 yacoB)

[Ipaktuka (64): I[Iupodopsl. Mctopus m3obperennst crimuek. Crnmuku [llancens u
VYoxkepa. Cinuku Copua. Cninuku Upunu. IIBenckue cnnuku Jlynacrtpema. KpacHsliil u
oenbrit pocdop. OKUCAUTETHHO - BOCCTAHOBUTENIBHBIE TPOIECCHI, MPOTEKAIONINE TIPU
3aKUranuu  cnuuku. OCHOBHBIE BUABI COBPEMEHHBIX cOU4YeK. JlepeBsiHHbIE
(M3roTOBJIIEHHBIE M3 MSATKUX IMOPOJ JEpPEBa - OCHHBI, JUIIbI, TOIMOJS, aMEPUKAHCKOU
0eyioll COCHBI M T. I.), KAPTOHHBIE U BOCKOBbIE (MapaMHOBBIE - M3TOTOBIICHHBIC W3
XJIOMYATOOYMaXKHOTO KI'yTa, MponuTtaHHoro mnapadunom). Ilo metony 3akuranus -
TEPOUHbIC (3aKUTAIOIIMECS TPU TPEHUU O CIEHHUATbHYI0 MOBEPXHOCTh - TEPKY) U
OecTépouHble (3a)KUraroluecs NpU TPEHUH O 0y MNOBEpPXHOCTh). CruyedyHoe
npou3BoJicTBO B Poccuu. CtpoeHue, cocTaB U M3rotoBieHue cnudek. CrernuanbHbie
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crinuku. [lITopMOBBIE (OXOTHMYBM) - TOPSIIIUE HA BETPY, B CHIPOCTU U MO JOKIAEM.
Tepmudeckue - pa3BUBAIOIINE NIPU TOPEHUM OOJIEe BBHICOKYIO TEMIIEpaTypy U Jaroliue
MpU CTOpPAHUM TOJIOBKU OoJjblnee KoinuecTBO Tersia. CUTHaIbHBIE - JAIONIUE MpHU
ropenu 1BeTHoe Tiamsi. dororpaduyeckue - qaroiire MrTHOBEHHYIO SIPKYIO BCIIBIIIKY,
ucnoiab3yemyro npu ¢ororpadgupoBanuu. CurapHbie - COUYKUA YBEJIIMUYEHHOTO pa3Mepa
Ui 0oJiee MPOJOJDKUTEIBLHOTO TOPEHUsI MPU pPacKypuBaHUU curapbl. TpyOouHbIe-
CIIMYKA YBEIMYEHHOTO pa3Mepa s Oojee MpOJOJDKUTELHOIO TOpPEHUs MpHU
pacKypuBaHUU KypuTelabHOU TpyOku. KaMuHHBIE - OYE€HBH JJIMHHBIC CIIHMYKHU, YTOOBI
3aKUraTh KamMHuHBI. ['a30Bble - MEHBIIEH JJIMHBI, YeM KaMUHHbBIC, YTOOBI 3a)KUTaTh
razoBble ropeyiku. JlekopaTuBHbIC (I1OJApOYHbBIC, KOJJICKIMOHHBIE) - OTPAaHUYCHHBIC
BBIITYCKM KOPOOKOB (MHOrAa HabopaMu, YJIOKEHHBIMHU B JIEKOPAaTUBHYIO KOPOOKY).
[IpakTuka (24): 1.M3ydyeHune CBOMCTB pa3IMIHBIX BUIOB CIIMYEK (OBITOBBIX, OXOTHHUYBHX,
TEPMUYECKUX, CHTHAJIbHBIX, KAMUHHBIX, (poTOrpaduyeckux).

Tema 6. Bymara (6 yacoB)

Teopust (24): OT meprameHTa W WIEIKOBBIX KHUT 10 Hammx gHel. llemmronosa.
Cesizyroniue: KaoJIMH, KapOOHAT KaJbIHs, MUTMEHTHL. XJIOMYaTOOYMaKHbIC TKaHHU.
Bunpl Oymaru u ux npakTH4eCcKOe UCTOJIb30BaHKe. TeXHOMOTUs MPOU3BOICTBA OyMary.
Crpyktypa Oymarm TOJ  MHKPOCKOIIOM BO  (pIyOPECIIEHTHOM  CBEUYCHUH.
[lonydabpukaTel A NPOU3BOACTBA OyMmaru: JpeBecHass Macca WU 1EJUII0NI03a;
LEJUTI0JI03a OJHOJIETHUX PACTEHUM (COJIOMBI, TPOCTHHMIIBI, KOHOIUIA, pUCa U JPYIUX);
NONYLEJUTION03a; MakKyjaTypa; TpANUYHAs T[ojJymacca; Uil CHEUUAJIbHBIX BHUJIOB
Oymaru: acOGecT, mIepcTh U Jpyrue TEeKCTUIIbHbIE BOJIOKHA. [IpomsBoncTtBo Oymaru:
PUTOTOBIIEHHE OYMa)KHOM Macchl (pa3MoJ U CMEIIEHHWE KOMIIOHEHTOB, MpOKIIEHKa,
HANlOJIHEHWE M OKpacka OyMa)kKHOW Macchl); BbIpabOTKa OyMakHOM Macchl Ha
OymaroienaTesibHONW MaiivnHe (pa3z0aBieHHe BOJAOW U OYHCTKA MACChl OT 3arpsi3HEHH,
OTJIUB, MPECCOBAHUE U CYIIKA, a TaKKe MEpBUYHASA OTAENIKA); OKOHYATEJIbHAsl OT/AeJNIKa
(KamaHAMpPOBAHUE, PE3Ka); COPTUPOBKA U YITAKOBKA.

[pakTrika (4 4): 1. M3yuenune CBONCTB pa3IMYHbIX BUIOB OyMard.

2. [Tomyyenue Gymarm.
Tema 7. Xumusi 1 crpouteibeTBO (12 yacos)

Teopusi (4 4): CrtpoutensHblie pacTBopbl. M3BecTb. Men. Ilecok. beton. IlemeHT.
Ucropus crexna. Kupnuuu. ®apdop u dasHe. JIpeBecuHa — yHUKaIbHBIA CTPOUTEIIHHBIN
Matepuai. Jlakokpacounsie MmaTepuaibl. CBOMCTBA ONMH(BI, MACISIHBIX KPACOK, IMANEH,
pactBopureneil. [lonsTre 00 3KOIOTUYECKH YUCTHIX MaTtepuanax. Kepamudeckas neHa.
Bunaput. Kampimur. Comomut. ['pyro6mokn. CuHIMKAaThl METAUIOB W BSIKYIHE
Marepuaibl. Koppo3usi crpouTenbHbIX MaTepuasioB. llonuMepbl B CTPOUTENBCTBE.
XHWMUYECKHUE CBOMCTBA CTPOUTENIBHBIX MAaTepHaioB XHMHUYECKas CTOMKOCTH — 3TO
CBOWCTBO IIOKa3bIBA€T, HACKOJBKO MAaTe€puajd YCTOMYMB K BO3JACUCTBHIO JIPYTUX
BEIIECTB: KUCIIOT, LIEJIOYEH, COled U ra3oB. Koppo3noHHas yCTOMYMBOCTh — CBOMCTBO
Marepuanga NPOTUBOCTOATh BO3JACHMCTBUSAM OKpyKaromen cpeasl. Yame Bcero 3to
OTHOCHUTCSI K CIOCOOHOCTH HE MpOMycKaTh Biary. PacTBopuMOCTh — CBOMCTBO, NpuU
KOTOPOM MaTepual HMMEET CIIOCOOHOCTh PACTBOPSATHCS B PA3IUYHBIX JKHUIKOCTSX.
Anresusi — CBOMCTBO, KOTOPOE XapaKTEpU3yeT CHOCOOHOCTh COEAUHATHCS C APYTHMMU
MarepuajiaMi U MOBepXHOCTAMH. Kpucrtamnuzanus — XapakTepuUCTHKA, MPU KOTOPOM
Marepuall MOXKET B COCTOSIHUU Tapa,pacTBOpa UJIM paciijiaBa 00pa30BbIBaTh KPUCTAILIBI.
Bunbl 3arps3nenuii (MbljieBbIe,




paaualoHHbIe, OMOJOTUYECKHUE, IIIYMOBBIE), 3HAUYECHUE KUBBIX OPTaHU3MOB B JJOMax U
KBapTHUpax.

IIpaktuka (84): 1. OmnpeneneHne OTHOCUTENBHOW 3albUIEHHOCTH BO3JyXa B
MOMEILIECHUU.

2. PelieHue 3a/1a4 ¢ 3KOJIOTUYECKUM COACPKAHUEM.
Tema 8. Xumusi u aBToOM0OOMIb (4 yaca)

Teopus (24): MaTtepualibl, KOTOPBIE UCIOJIB3YIOTCS JI1 U3TOTOBJIEHUS aBTOMOOUIIEH.
3anpaBovHbIE KUAKOCTH (TOTUIMBO, Maciia, CMa3KH, OXJIAXKIAIOIINE KUIKOCTH), PE3UHbI
- IIMHBI M PE3UHOTEXHUYECKHE W3JENus; IUIACTMACChl; OTIAEI0YHOJIEKOPATUBHBIE
Marepuasibl (OOMBKa, JaKd U KPACKU, aHTHUKOPPO3UOHHBIE MOKPBITHS W T. II.); KIEH,
TEePMETUKHU. DJIEKTPOJIUT — TO YTO-TO 3HAKOMOE. BeH3MH, KepOCHH U JIPYrue «- UHbI
XMMHUYECKHE MPOLIECChl, TPOUCXOSAIINE TP IKCIUTyaTallMd aBTOMOOWIIS. DKOJIOTUs U
aBTOMOOWJIb.

[IpakTuka (24): 1. beH3uH u kepocuH Kak pacTBOpUTEIU. OMNBITHI 10 03HAKOMJICHHUIO
C pacTBOPSIONINM JIEUCTBUEM HE(TENPOIYKTOB, KaK M MPEAbIAYIINHN, JI0XO BUIHBI C
JEMOHCTPALlMOHHOTO ~ CTOJIa, TO3TOMY UX JIy4llle BCEro CTaBUTh B KadecTBe
nabopatopHoil paboThl. a) B mpobupku ¢ 66H3MHOM, KEPOCUHOM U BOJOW HAJIUBAIOT IO
0,5 M1 pacTUTENBHOTO Maciia U B30AITHIBAIOT. Macio pacTBOpsieTCsl B YTII€BOAOPOIaX.
OTMeuarT JIy4YIIyl0 pacTBOPUMOCTh B OeH3uMHE. 0) B HeOombline CTakaHYUMKH WU
dbapdhopoBbie YANIKK ¢ TEMH K€ KUIKOCTSIMH IOMEIIAIOT KYCOUYKH TKAaHH C MATHAMHU
XKUpa U TIePEMEIINBAIOT UX CTEKJISTHHOM manoukon 2-3 MuH. [lociie BhIChIXaHUs TKaHH,
MOMEIIIEHHbIE B OEH3WH U KEPOCHH, OKAa3bIBAIOTCS OUMILEHHBIMH OT KHUPA.

2. T'openue BBICHIMX YTIEBOAOPOAOB. a) CMauMBAaIOT MOJIOCKH (UIBTPOBATBLHON
Oymaru B O€H3MHE, KEPOCHHE, Ma3yTe U MOHKUTaloT UX. BelecTsa ropsaT cBeTsmuMcs
uiaMeHeM. Briciive yrieBoaopoibl Mpu ropeHur 00pa3yroT Konoth. 0) Ha sxenesnbie
IUIACTUHKU WK (GaphopoBble KPBIINIKM HAJIMBAIOT MO HECKOJIBKY Karelb OeH3WHA,
KEPOCHHA ¥ CMa304YHOI'0 Macila WM Ma3yTa U MopkuraroT. HabmomaroT To ke siBIeHHE.
OOpamaoT BHUMAaHHE Ha JIETKYH0 BOCIUIAMEHSIEMOCTb OCH3MHA W HA CPAaBHUTEIHHO
TPYIHYIO CTOPAEMOCTh Ma3yTa. B) B xkene3nyro wim GpapPopoByio J0KEUKY MTOMEMIAIOT
HEOOJIBIIION KycOYeK MmapauHa W HarpeBalT €ro B IUlaMeHH ropenku. Ilapadun
TUTABUTCS, a 3aTEM TOPUT, 00pa3yst KOMOTb.

3. Ounctka OeH3WHAa U KepocwHa. BeH3WH W KEepOCHH TOCie 3aBOJCKOW MEpEerOHKU
colepKarT TPUMECH HAa(PTEHOBBIX KHUCIOT M APYTMX BEIIECTB, OCIOXHSIOMUX WX
npuMeHeHne. HeounieHHbIi KepOCHH, HampuMep, IJI0XO MOJAHUMAETCS MO (PUTHITIO
JamIbl, ¢1abo TOPUT W OBICTpO oOpa3yeT Harap. HeowurieHHBbIE TMPOTYKTHI MOYKHO
y3HaTh MO TPS3HOMY BHUAY W Majod mpo3padyHOCTA. OYUCTKY TPOU3BOIAAT OOBIYHO,
oOpabaTbiBass HE(TENPOMYKTH ClepBa KOHIEHTPUPOBAHHOW KHCJIOTOH, a 3aTeM
mienoubto. HanmuBaroT B OOJBIIYIO AENIHUTENBbHYIO BOPOHKY 15—20 M HEOUHIIEHHOTO
KepOCHHA W MpUOaBISIIOT 2-3 MJI KOHLUEHTPUPOBAHHOW CEpPHOM KHUCIOTHL. BOpoHKyY
3aKpBIBAIOT MPOOKOIl U cMech BCTpsixuBatoT okoJio 10 muH. IIpu 3TOM BOPOHKY nIepKat
MpoOKOW BHHU3 M BpEMsS OT BPEMEHHU OTKPBIBAIOT KpaH, YTOOBI BBHITYCTUTHh BBEPX IMMAPHI
JeTyuux BemecTB. [locie 3Toro cmecu JatoT pacclioUThCs, HAa YTO Takke MmoTpedyercs
MUHYT 10 unu naxe OoJiblile, U MEIJICHHO CITYCKAIOT HUKHHUM CIION KHUCJIOrO T'yJpOHA.
OcraBuimiics B BOPOHKE KEPOCHUH MPOMBIBAIOT IMOAOOHBIM K€ CIOCOOOM BOJOHN B
TedyeHne 1—2 wmuH. BomHBIA CiOH CcoyckaioT, a KepocuH mpombiBaloT 5— 10-
MPOILIEHTHBIM pacTBOpoM Ienoyu. [locie civBaHUS HIEIOYHOIO CJIOSI OTMBIBAIOT OT
KEepOCHHA BOJIOM OCTaTKH Iesiouu (mpoba dpenondranennom). YO0exaa0Tcst B TOM, 4TO




OUYMIIECHHBIA KEPOCUH OKa3bIBaeTCs 0o0Jiee MPO3padyHbIM, JIyUIlle TOPUT U UMEET APYrou
3amax. Ha nucTkum QuubTpoBanbHOM OyMarm MOMEMIAIOT Kaljd HCXOJHOIO U
OUYMIIEHHOTO KepocuHa. OUMILEHHBIN KEPOCUH UCIApSAETCs MOJHOCTbIO, HEOUHUILIEHHbIN
OCTaBJISIET MOCIE ce0s MATHO IPUMECEHA.

Tema 9. Xumusi crupaet, yuctut u youpaert (10uacoB)

Teopust (24): Mputa. CocraB, cTpoeHue, nonydeHue. CHHTETHYECKHE MOIOIIUE
CpeacTBa M TOBEPXHOCTHO - AKTUBHBIE BemiecTBa. OCHOBHbIE KOMIOHEHTHI CMC:
NMOBEpXHOCTHO-akTUBHBIE BemiecTBa (IIAB); BcmoMorarenbHble BeliecTBa: LIEIOYHBIC
CoJi - KapOOHAT M CHJIMKAT HaTpus, HEUTpalbHble CONU - cyinbdar u Gocdar HaTpus;
KapOOKCUMETUIILIEIIIION03a, TOJUBUHWINUPPOIUIOH, XUMHYECKUE OTOEeNIUBATENn
(mepconn); xumMuueckue orOenuBaTend  (MEPEKUCh  BOJAOPOAA);  (PU3NUYECKHe
(ontuueckue) oTOenuBaTeN - (QIYOPECHUPYIOIIUE COCAUHEHUS;, aJICOPOIMOHHBIC
Kpacutenu (yabTpaMapuH, WHAWTO, CHHTETUYECKUE OPTraHUYECKHUE TMUTMEHTHI);
0610100aBKHU - PepMeHTHI (JIMMa3bl, IpoTeas3bl U Ap.); OTAYUIKU; aHTUCTaTHKU.CpeacTBa
OBITOBOM XUMHUHU - XMMHUYECKHE CPEJICTBA IO YXOJYy 3a COOCTBEHHOCTBIO: OJEHKIOM,
noMmeiieHusmMu, aromoOminsimMu. K cpenctBam  OBITOBOM ~ XMMHHM ~ OTHOCHT
Ne3UH(PUIMPYIOLTUE CPECTBA, PENEIIEHTHI U Ip. cpeacta. Cpeacta ObITOBON XUMUM,
PUMEHSEMBIC /I BBIBEACHUS TISITCH.

[Ipakrtuka (84):1. Onpenenenne PH - cpeabl B MbUIAX U IIAMITYHSIX.

2. [IpuroroBieHne Mbliia U3 CBEUYKH U CTUPATIHHON CO/IBL.

3. BeiBegenue mated ¢ Tkanu. Mputa. CocrtaB, CTpoeHue, MoJIy4eHHeE.
4. CpaBHEHHE CBOWCTB MbLIA CO CBOMCTBAMU CTUPAJIBHBIX IIOPOLIKOB.
Tema 10. Xumus u kocMeTHYecKue cpeacrpa (6 yacos)

Teopusa(24): Kocmernueckue moromue cpencrsa. Kpemsl. [lenoMoromue cpeacTna.
OrnonackuBaTenu U KOHAUIUOHEPHI. ['enn. CocTaB U CBOMCTBA KaK COBPEMEHHBIX, TaK U
CTapUHHBIX CPEJICTB TUTHEHBI; TPAMOTHBIN BHIOOP CPEJICTB TUTUEHBI; MOJIE3HBIE COBETHI 110
yXOAy 32 KOKE€W, BOJIOCAMHU U MOJOCThIO0 pTa. COCTaB M CBOKMCTBA HEKOTOPBIX MTPENapaToB
TUTHECHUYECKOM, JIeYeOHOM U ICKOPATUBHON KOCMETHKH, TPAMOTHOE MX UCIIOJIb30BaHHUE.
XHUMHUYECKHE MPOLECCHI, JIEKAIINE B OCHOBE YX0Ja 32 BOJIOCAMH, X 3aBUBKH, YKIAIKH,
OKpacKH; IPaBUJIbHBIN YXOJ 32 BOJIOCAMH, TPAMOTHOE UCIIOIb30BAHUE MTPENAPATOB ISl
OKPACKH M YKJIaJIKK BOJIOC, OPUEHTHUPOBAHUE B X MHOTOOOpa3uu. Jle3010paHThl U
O30HOBBIN «IIUT)» MJIaHETHI. [{ymmcThie BemecTBa B nappoMepun, KOCMETHKH, MOFOIIIHX
cpenctBax. D¢pupnHbie macia. Cocra. Cnoxkubie 23¢upsl. CocTaB, CTPOCHHE, MTOJIYYCHHUE.

IIpaktuka(44): 1. I3yueHue coctaBa J1€KOPAaTUBHON KOCMETUKH T10 STUKETKAM.
2. Onpenenennie PH - cpenpl B MbLIax v MIAMITYHSIX.
3. UzBneuenne r(pupHBIX Macen U3 pacTUTENbHOT0 MaTepuana. [lepednas msra, enoBoe
Macio.
4. TTomyuyeHue CI0KHBIX 3PUPOB U3 OPraHUIECKUX COCTMHCHHUA. JTUIMETAHAT (3amax
poma). M300yTmnatanat (ppyKTOBBIN 3amax).
Tema 11. Xumus — xo3siiika nomaninei anreuku (124acoB)

Teopus (54): JlekapcTBeHHbIE TpenapaThl, UX BUJbI U Ha3HaueHue. Kaxmoe ekapcTBo
— XUMHYECKMH peakTuB. MHororpanneii noxn. Ilouemy iox Hago Aepxkath B IIOTHO
3aKyNOPEHHOU CKIIAHKE. «3eJIEHKa» UM PACTBOP OpHITMAHTOBOTO 3es1€Horo. HeoObluHbIe
CBOMCTBa OOBIYHOM 3€JIEHKH. AKTUBUPOBAHHBIM yroib. JlekapcTBa OT MPOCTYIBI.
Butamunbsl CamopenbHbie JIeKapcTBa. ACIUPUH WU allEeTHICAIUIIMIOBAS KUCJIOTa U €ro
cBoicTBa. UTO moJie3Hee: acIUpUH WU yrcapul, HypodeH wiu udynpoden? Ilepekuch




Bojopona u ruaponepur. CBolcTBa mnepekucu Bojgopona. IlepmaHranar kanws,
MapraHilOBOKMCIIbIN KaJlHii, OH e — «MapraHiioBka». HeoObluHbIE CBOKWCTBA MapraHIIOBKHU.
Kakyro omacHOCTp MOXKET NMpenCTaBIATh MaprannoBka. HykHa v B TOMallHeW antedyke
O0opHas kucnora. CTapble JIeKapCcTBa, KaKk ¢ HUMU NOCTynuTh. Bompockl k cemunapam: 1.
ITepmanranar kamus. Hctopuss oTkpbiTHs. Dusnueckue cBoHcTBa. OKUCIUTEIBHBIC
corictBa. IIpaBuna xpaHeHus nepmaHaraHata kamus. 2. IIpumeHeHue pactBopa
nepMaHraHara Kajuus B ObITy, B MeAuIMHE. Mepbl MepBOd MOMOIIM MpPU OTPABICHUU
KOHLEHTPUPOBAHHBIM PAcTBOPOM IepMaHraHata kanus. 3. PacTBop OpMIIMaHTOBOIO
3eneHoro. Ilepoxkcun Bomopoma, wucrtopust OTkpbiTUs. Ileprunpons. dusnueckue,
XUMHYECKHEe CcBoWcTBa. [IpumeHeHne B MeAULMHE: KPOBOOCTAHABIMBAKOLIECE U
Ne3uHGUIMPYIOIIEe CPEICTBO.

[paktrika (7 4): 1. [Toayyenwue iiogodopma.
2. [leficTBUE KMCIIOT HA OPWIJTMAHTOBBIH 3€JICHBIMH.
3. lllenouHoe paciienieHue JIEeBOMUIIETUHA.
4. KayecTBeHHas peakiys Ha IEPOKCH BOJOPO/IA.
5. Omnpezenenue BUTAaMUHOB B IIpenapaTax MoJIMBUTAMUHOB.
Tema 12. Xumusi B Meaunnne (32 yaca)

Teopust (20u4): IlepBbie miarm xumuu B Meaunuue. [lonstue o dapmakonorumu,

MaTPOXUMHH, XumuoTepanuu. [lapanenbc — OCHOBONOJIOKHUK MEIHUIMHCKOW XHWMUHU.
Knapnuii T'anen — d¢apmakonor. II. Dpaux — OCHOBOIOJOXKHUK XUMHUOTEPATHH.
[Ipodeccun: xumuk, OHOXUMUK, (papMalieBT, JaOOPaHT.
JlekapcTBEeHHBIE BEILIECTBA. Knaccudukanuu JIEKapCTBEHHBIX BEILIECTB:
dapmakonoruueckasi, xumudeckas. CpIpb€ 1 TOJMyYeHUS  HEOPraHUYECKUX,
OpraHMYeCcKUX JIEKapCTBEHHBIX BemlecTB. DopMbl JieKapCTBEHHBIX MpenapaToB: TaOIETKH,
Ipaxxe, CB€YM, SMYJIbCUU, CYCIICH3UN, HACTOMKH U .

[paktuka(1249): 1. O3nakomMieHue ¢ hopmMamMu JeKapCTBEHHBIX ITPENapaToB.

2. 3HaKOMCTBO C 00pa3IiaMu JIEKAPCTBEHHBIX CPEJICTB U OTBITHI C HUMHU.

3. DKCKypcHsi B MEITYHKT.

Camble POCThIE U3 JIEKAPCTB

ITepmanranar kanus. HMcrtopus otkpbiTus. Duszndeckue cBokcTBa. OKUCIUTEIbHBIC
cBoicTBa. [IpuMeHeHre pacTBOPOB MEepMaHraHata Kajaus B ObITy, B Meauiuue. [IpaBuna
XpaHeHus. Mepbl MepBOM NOMOLIM IIPYU OTPABJICHUM KOHLIEHTPUPOBAHHBIM PACTBOPOM
IIepMaHraHaTa KaJjusl.

Ilepokcun Bomopona, wucrtopus OTKpbITHA. llepruppons. duznueckue, XUMHUUYECKHE
cBoiicTBa. [IpuMeHeHHe B MenMLMHE: KPOBOOCTAaHABIMBAIOIIEe U Je3WH(ULHPYIOIIEe
CPENCTBO.

Hona: uctopust OTKpBITUS, CTPOCHHE, (PU3NUECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHUE.
Bopnas kucnora, OOpHBIM COUPT, AHTUCENTHYECKAs AKTUBHOCTb. Duznonormyeckuit
pacTBop.

JIsnuc. Hamateipueiii cnupT. 'ekcaruapar xmopuaa kanblus. ['entaruapat cynbgara
LMHKA.

AKTUBHPOBAHHBIN yTOJb.

[Tpaktuka 1. IlpurotoBieHue pacTBopa XJopuaa KaJblKs ¢ 3aJJaHHON MacCOBOM JJOJIEH.

2. «Kugxuit xameneon». Pasznoxenue nepokcunaa Bomopoaa. H202 — oxuciutens,
BOCCTaHOBUTENb. PacTBOpeHme wnoma B Boae, B cnupre. Pacno3zHaBaHume HOAMAOB.
OO6ecuBeurBaHUE pacTBOpa NTEpPMAaHIaHATa Kallus aKTUBUPOBAHHBIM YTJIEM.




SAnosuteie BemecTBa Anpl. Knaccudukanuss sAOBUTBIX BELIECTB. YTapHBIM ras:
npu3Haku otrpaBieHus. Oka3zaHue nepBoil nmomomu. Pryte. TOKCMYHOCTH MAapoOB pPTYTH.
Comu pryTH: KOJIOMEINb, CyJ€Ma, MpPUMEHEHWE B MeaunuHe. Mbplmbsik. CBUHEL.
CoennHenuss xpoMa. TOKCMYHOCTH OpraHMYECKUX pacTtBopureneid. [IpaBuna XpaHeHus
AJ10B B ObITY. Mepbl IepBOii MOMOILU [IPU OTPABICHUHU.

Xumusi U wmeaunuHa. buoreHHesle »sieMeHTHI M UX coeauHeHuss OOmwmii  0030p
OMOJIOTMYECKON POJIM 3JEMEHTOB-OpraHoreHoB Yriepoa. Bomopoa. Kucmopon. As3or.
Cepa. ®ocdhop. buonoruueckass pojib HEKOTOPHIX HEMETAUIOB, HE OTHOCAIIUXCS K
opranoreHam @top. Ximop. bpowm. Won. Kpemunii. Cenen. buonornuecku BaxHbIE
HEOpraHudeckue coeauHenus HeMetaoB. Kucmopoa. O30H. Bona. MuHepanpHbIE BOJBI.
Ilepokcun Bomopona. depMeHTaTUBHBIE CPEACTBA 3alUThl opranuzMa. CepoBOIOPO.I.
Amvmuak. [luxn wmoueBuHOOOpazoBaHus. MoOHOOKCHJ a3zota. HuTpaThl, HUTPUTHI.
VYrnekucneii  ra3.  MoHookcua — yriepoaa.  bydepHble  cuctemMbl  opraHu3ma.
I'unpokapbonatHas Oydepnas cucrema. PocdartHas OydepHas cucrema. MexaHuszm
OydepHoro aedcTBUs cHUCTEMBbI. B3auMOCBSI3b KPYrOBOPOTOB OHOTEHHBIX DSJIEMEHTOB.
buoneoprannueckas xumus u MeaunumHa Heopranmdeckyro OHOXMMHIO MOXKHO
paccmaTpuBaTh Kak MNPWIOKEHUE MPUHIIMIIOB KOOPAWMHALIMOHHONW XUMHUHM METAJUIOB K
OounonornyeckuM npodiaemaM. MeTamisl B opraHu3zMe yesnoBeka buonorudeckas posib
«MeTaJuoB xu3Hu» OO0 0630p posu s-metaioB. Harpuii. Kanuii. Maruawmii. Kanbumid.
JlaHHBIE METaJUIbl pACCMATPUBAIOTCS COTJIACHO IJIaHa:

1. Conepxanue B 3eMHOM Kope. BaxkHeline npupoiHble COSTUHESHHUS.

2. Conepxanue 1 GOpMBI CYIIECTBOBAHMS B JKUBBIX OpraHu3Max. buonorudeckas pob.
3. [IpumeneHune MeTaia ¥ €ro COSMHEHUI B METUIIUHE.

4. TOKCMYHOCTH METAJLJIa U €T0 COETMHEHUI. )

OOmmit  0030p pomu d-mertamioB. JKemeso. Mapranen. KobGaner. Menp. 1luHK.
Monmu0OneH.

JlaHHBIE METaJUIBI PACCMATPUBAIOTCS COIJIACHO IUIAHA:

1 Coneprkanue B 3eMHOM KOpE.

2. Baxwueiiuie npyupoIHbIE COSTUHEHUS.

3. Coneprkanue 1 (hOpMbI CYIIIECTBOBAHUSI B )KUBBIX OpraHu3Max. buomorndeckas posb.

4. TIpuMeHeHrEe MeTaJlIa U €r0 COSIMHEHUN B METUIIMHE.

®u3nonornyeckass U MaToJIOTUYECKasl pojb HEKOTOPBIX JJIEMEHTOB B OpPraHHU3MeE. S-
Onementhl. d-DnemenTsl. KomriuiekcHbie (KOOpAMHAIIMOHHBIC) COCAMHEHHS Pa3IMYHBIX
AJIEMEHTOB B OpraHu3Me. OJIEMEHTHI, OOJE3HH, JieKapcTBa. BHOIOTMYECKH aKTHUBHBIC
MOJIEKYJIBI.

Bonga. AMuHOKHCIOTHL. AcKopOMHOBasi Kuciotra. OpTOMOJNEKYNISpHas MEIUIIMHA.
buosiornueckn akTUBHBIE OJNUTOMEPBI bHoJIOrMyeckas poJib HEKOTOPBIX METAJIOB, HE
OTHOCSIIIMXCS K «MeTajuiaM xku3Hu». Amomunuid. Cepedpo. bapuii. Ptyts. CBUHEL.

[IpakTtuka. Temamuueckas eukmopuHna «Xumus u MeOUYUHAY.

dusnyeckas XUMUs 1 MEAULINHA.
du3nonor — 3T0 PU3UKOXUMUK, UMEIOIIHH JIeII0 C SBICHUSIMH KUBOTO opranusma. .M.
CeuenoB JKuBble OpraHu3Mbl MOTYT CYLIECTBOBATH JUIIb O1arojapsi X 3aMedaresbHOM
CIOCOOHOCTU KUHETUYECKU KOHTPOJIMPOBATH XUMUYECKHUE PEAKIIUUA U TEM CaMbIM
MOJABJISITH CTPEMIICHHE K IOCTHKEHUIO TEPMOAMHAMUYECKUX paBHOBecuid. 1.B. bepe3nn
XuMu4eckas TEpPMOANHAMUKA U KUBbIE OPraHU3Mbl TepMOAMHAMUKA U OPTaHU3MBI.
Xumudeckass 1 OMOXUMHUYECKass KUHETHKa M Karaiu3. PepMeHThl — OMOJIOrnyYecKue
KaTaJIu3aTOPbl. 3HAYEHUE PACTBOPOB 715l OMOJIOTUU U MEAUIIMHBL. KUCIOTHO-11IeTI04HO0e



paBHOBecHe U OypepHbIe CUCTEMBI OpraHu3Ma. AMUHOKHUCIOTHBIE Oy(epHbIE CHCTEMBI.
benkoBeie OydepHbie cucTeMbl. I3MeHeHrEe KUCIOTHO-IIIEJIOYHOTO PABHOBECHS MIPU
Pa3IUYHbIX 3200JICBAHUSIX.

MeauuMHCKHE MaTepHaJlbl

Heopranndeckne MeguUMHCKME MaTepuasibl. Mertamnbl. YTIepoAHbIE MaTepHUallbl.
MexaHu3Mbl B3aUMOJICUCTBUSI MEAUIIMHCKUX MATEPUATIOB C OMOJIOTHYECKUMU CUCTEMaMHU.
B3aumopelictBusa: MaTtepuan — KpOBb, MaTe€pUall — TKaHb, MaTEpUall — KIETKA, MaTepUal —
OMOIOJIUMEPBI.

UckyccTBeHHblEe  Opranbl.  AmnmapaTsl «HACKYCCTBEHHOE  CEPJILIE-JIETKOEY,
«HMCKYCCTBEHHas Mouka». MICKyCCTBEHHOE CEple YeIOBEKAa C aBTOHOMHBIM HCTOYHHKOM
MUTAHUSL.

Bompocsl k cemuuapam: 1. Mom: HMCTOpHS OTKpBITHS, CTpOeHHE, (H3MUCCKHE H
XUMUYECKHE CBONCTBA, MPUMEHEHUE.

2. bopHas kucioTa, OOpHBIN CIUPT, AHTUCEITUYECKASI AKTUBHOCT.

3. ®usnonorudeckuit pacteop. Jlsnuc. HamaTtelpHbiid criupT.

4, ®ypanunuH. AKTUBUPOBAHHBINA yrodib. [ opunvHUKH, TIacThipy. VX mpuMeHeHue,
CBOICTBA, CIOCOOBI XPaHEHHUS.

5. AcniupuH. [Ipumenenue, hapMakosoruueckoe ICMCTBUE Ha OPTaHU3M.

6. ArTHOMOTUKY, KIaccudukanus. J(ucoakTpuos.

1. ApomaTU4ecKue Macja 1 Ux JACHCTBUE Ha Opranu3M. ApoMareparmusi.

8. AcnupuH, pU3nMUECKe CBOMCTBA, UCTOPHS MOJTyUEHUSI.

9. AHTHOMOTUKY, UCTOPHSI OTKPBITHSI.

10. Knaccuduxaius s1OBUTHIX BEIIECTB.

11. Vrapusblii ra3: npusHaku oTpasiieHus. Oka3aHue NEPBOIl MOMOIIIH.

12. Pryth. TokcuunocTs napoB prytu. Conu pTyTH: KaJlOMelNb, CyjieMa, IPUMEHEHUE B
MenuimHae. Maibsik. Cunen. CoelMHEHUs XpoMa.

IIpakTuka 1. MccnenoBanue J€KapCTBEHHBIX ITPENapaToB.

2. lenoBas urpa «Crnacurte OosbHOTO». JlenoBas wrpa COMpPOBOXKIAETCA MPOBEICHUEM
KaueCTBEHHOTO aHajln3a pPAacTBOpPA KOHKPETHOTO BEIIECTBA XMUMHUYECKHMMHU METOJIAMMU.
(BemectBa: THocynbdaT HaTpus, HOBOKaWH, JIaKTaT Kajblus, D-TiIoko3a, MeEIHBIN
KyIopoc, OpoMu 1 Kanus, cyiabhaT Maraus).

3. UccnemoBanre TOKCHYHOCTH OBITOBBIX BemiecTB. OCTOpOKHO, TUIEBBIe q00aBku! Mx
JIEVCTBUE HA OPTAHU3M.

4, Pemenue 3a/1a4 110 O0IIeH XUMUH C METUKO-OMOJIOTMUECKOM HAITPaBICHHOCTHIO.

5. KoHkypc (KOoIM4YeCTBEHHBIN) Yncia pemeHHbIX 3a1ad. CocTtaBaeHne COOPHUKOB 3a/1a4
yuamuxcss no teme (¢ pemeHusiMu). CocTaBieHUE TBOPUYECKUX PACUYETHBIX 3ajad IO
Pa3IUYHBIM TEMaM.

Tema 13. BoinosiHeHHe MPOEKTOB (7 4aCcoOB)

Teopust (24): Ilonsitue mpoekrta. TUNbl NPOEKTOB, OCHOBHBIE ATallbl BHINOJIHEHUS
npoekrta. Kpurepun orieHMBaHUSI BBIMOJIHEHUS W 3aIIUTHl poekToB. Co3/laHre MPOEKTa
OCYLIECTBIISIETCS. MO CleAYIMKM 3tanaMm: — OnpeaeneHue npodiieMbl; — AKTyaau3anus
teM; — BriOop oO0bekTa uzyuenus; — [loctanoBka uenu u 3anay; — [lonbop marepuana; —
Boibop wmetonoB wuccinenoBanusi; — IlpoBeaeHue sKcHepUMEHTaIbHOM pabOTHI, —
Odopmnenue paboThl; — 3amUTa IPOEKTa, IPEACTaBICHUE PE3YIbTATOB.

[IpakTtuka(S4): BblodHEHWE TMPOEKTOB C  HMCIHOJIB30BAHMEM  KOMIIBIOTEPHBIX
TEXHOJIOTHH. 3aluTa NPOECKTOB.




IHIJTAHUPYEMBIE PE3YJIBTATDBI
Juunocmmnuie pe3yiomamol:

c(OpMHUPOBAHHOCTh ~ MOTHBAIlMM K OOYYEHHMIO H
1[eJICHANPaBICHHOW MO3HABATEIHHOU 1€ TEIbHOCTH;

TOTOBHOCTB M CITIOCOOHOCTH K CaMO0OOPa30BaHMUIO;

CIIOCOOHOCTh K CaMOCTOSTEIILHOM, HCCIIE0OBATEIILCKOM,
UH(GOPMAIIMOHHO- TI03HABATEILHOM, aHATUTUICCKOH ECSITCIIEHOCTH;
c(OpPMHPOBAHHOCTh, ~ HABBIKOB  COTPYJAHHYECTBA CO  CBEPCTHUKAMHU
Y B3POCJIBIMU.

Memanpeomemmnule pe3ynomamol:

c(hOpPMHPOBAHHOCTh TMPEJCTABICHUN O B3aMMOCBS3W M B3aUMOJICHCTBHUU
€CTECTBECHHBIX HAYK;

c(hOpPMHPOBAHHOCTh YMEHHH CAMOCTOSITEIBHO ONPENCIATh eI |
COCTaBIIATh IUIAHBI JCATCIBHOCTH; CaMOCTOSITEIBHO OCYIICCTBIATh M
KOPPEKTHPOBATh JACATEIHBHOCTD;

BJIQJICHHC HaBBIKAMHU TIOJYYCHHS HEOOX0aMMOW WHGOpMAIMH, YMCHHUE
KPUTHYECCKH €€ OIEHWBAaTh W 00padaThiBaTh, YCIICIIHAS OPWUCHTAIUS B
Pa3IUYHBIX KCTOYHUKAX HH(OPMAITUH;

YMEHHME HCIOJIb30BaTh CPEJICTBA HHPOPMAIMOHHBIX U KOMMYHHUKAIITMOHHBIX
TEXHOJIOTUH;

yMEHHE aHaJM3UpOBaTh, OIEHWBATH, MPOBEPAThH Ha JIOCTOBEPHOCTH
100600IIaTh HAYYHYIO HH()OPMAIIHIO;

BJIa/ICHHE HaBbIKAMHU TIO3HABATEIBHOM peduiekCuu U Mpe3eHTaIlH
PE3YJIBTATOBCOOCTBEHHBIX UCCIEAOBAHUIM.

Ilpeomemmnsle pe3ynrpmampl: TIOCIE 3aBEpIICHHs OOyYE€HHS 1O Mporpamme
oOy4Jaromuecst OyayT 3HATh:

— COCTaB, CBOMCTBA, 00JACTH MPUMEHEHHUSI HauOoJIee pacpOCTPAHEHHBIX BEIIECTB U
MaTEPHUAJIOB U YMETh MPUMEHSTh MX 110 HA3HAYEHUIO, COOII0as MpaBuiia 6€30MacHOro
oOpaleHus ¢ HUMU;

— POJIb XUMUYECKUX DJIEMEHTOB M UX COSAUHEHHH B KU3HEACSITEILHOCTA OpraHN3Ma;

— Ba)KHEHIIINE XUMUYECKUE TIPEBPAIICHHUS, JISKAIUEe B OCHOBE META00IN3Ma;

— HEKOTOpPbI€ HEOPTraHUYECKUE U OPraHUYECKUE BEILIECTBA, IPUMEHSIEMBIE B

MEIULINHE.

[Tocrne 3aBeprieHuss 00y4deHHs MO TPorpaMme 00yJaronuecs OyayT yMETh:

— COCTaBJISITh CXEMbI OCHOBHBIX KPYTOBOPOTOB OMOTE€HHBIX 3JIEMEHTOB B PUPOJIE,
000OCHOBBIBATH POJIb KXKJIOTO B COXPAaHEHUH MMPUPOTHOTO PABHOBECHS,
aHATM3UPOBATH TPUYHUHBI U TIOCTIECTBUS €r0 HApYIICHHUS,

— MPOBOJIUTHh XUMHUYECKHI HKCIIEPUMEHT 10 OOHAPYKEHUIO KATHOHOB U aHHOHOB B
pacTBopax;

—co0m0/1aTh MpaBuia 0€30MacHOCTH MPU 0OPAIICHUY C JIEKAPCTBEHHBIMU
BEIIECTBAMU U CPEICTBAMH OBITOBOW XUMUU;

—COCTaBJISATh OTUYET O MPOJICIIAHHOM HKCIIEPUMEHTE;

—TIPUMEHSTH BEIIEeCTBA M0 HA3HAYCHUIO;



—pemaTh 3aga4u paSHH‘IHOﬁ CTCIICHU CJIOKHOCTHU: KaK THIIOBBIC, TAK U
KOMIUICKCHBIC; —pa3BHUBATb CO6CTBCHHYIO WHUIUATHUBY U IIO3HABATCIbHYIO
AKTUBHOCTD IIPpHU PCIICHHUHN PA3JIMYHBIX BOIIPOCOB U HpO6H€M B XMMHHU.

PA3JIEJI 2. OPTAHU3ALIMOHHO - INEJAT'OT'HMYECKHE YCJIOBUSA
PEAJ/IMZALIIUU TPOI'PAMMBI

YCJIOBUA PEAJINBAIIUA ITPOI'PAMMBI

Mamepua.%no-mexuuuecxoe obecneuenue npozpammol

OpraHu3zanoHHbIE yCJIOBUS, TIO3BOJISIONIHE peanu3oBaTh coAep>KaHue
JOTIOJIHUTENIBHOW  00pa3oBaTeIbHOM TpOTrpaMMbl «XHUMHUSI B IKU3HH YEJIOBEKa»
PEArnoJiaraloT HaJIu4Ke: - TOMEIIEHHUS, YKOMIUIEKTOBAHHOTO CTaH/IAPTHBIM YUeOHBIM
o0opyioBaHMEM U MeOesbio (I0CKa, MapThl, CTYJbs, IIKA(bI, FJIEKTPOOOECIICUCHHE,
BBITSKHOM 1IKa@, paKoBHHA C XOJIOAHOM BOJIOIIPOBOJIHOM BOJION). - HEOOXOAUMBIX JJIs
AKCTIEPUMEHTOB OOOPYJOBAaHUS U PEAKTHBOB. - MYJBTUMEIUHHOTO OO0OPYIOBaHMS
(KoMTIBIOTEP, HOYTOYK, MPOEKTOP, (PIIdIIKAPTHI, IKpaH, CPECTBA TEICKOMMYHHUKAIIUH
(JIokaJIbHBIE TIKOJBHBIE CETH, BBIXOJI B HWHTEpHET). J[umakTudeckoe oOecreueHue
MpearoaaracT HaJIu4ue TEKCTOB Pa3HOYPOBHEBBIX 3a/1aHUM, TEMATUYECKUX TECTOB IO
KOKJIOMY pa3feqy TeMbl, WHCTPYKUIMHA IS BBIIOJHEHHUS TMPAKTHYECKUX padoT,
TaOMuIl  XuMudeckux diemMeHtoB J[.M. MenpaeneeBa, TaOGauIlbl pacTBOPUMOCTH
OCHOBAHMM, KHCJIOT, COJICH.

Y4eOHO-MeTOAMYECKOE O0ecTieYeHre MPOrPaMMbl

Meronuka oOydeHHs TO TporpamMme «XHUMHsS B JKU3HH YEJIOBEKa» COCTOUT U3
COYETAHUS JIEKIMOHHOTO H3JI0KEHUSI TEOPETUYECKOr0 MaTepHhalia C HarjsIHbIM
MOKa30M WJUTIOCTPUPYIOIIETO MaTepualia U MPUEMOB PEIICHHS MPAKTUYECKUX 3a7ad.
OOyuaroiuecs 3aKpeTuIIOT MOJyYeHHbIE 3HAHUS ITyTEM CaMOCTOSATEIHLHOTO



BBIIIOJTHCHHA IMMPAKTHYCCKHUX pa60T. I[JI)I pasBUuTUsA TBOPYCCKOIo XHMHYCCKOIO
MBIIIJICHUS U HaBBIKOB aHAJMTHUYECKOU ACATCIBHOCTH II€aaror npoBoOANT CCMHHAPHLI,
3aHATHA 11O NPE3CHTAOUN TBOPUYCCKUX W IMPAKTHYCCKHX pa60T, MO3I'OBBIC HITYPMBI,
HHTCIJICKTYaJIbHBIC UT'PBI.

Hugopmayuonnoe obecneuenue

CIIPaBOYHUKH, yUueOHBIE IJIAKAThI, JOTIOJHUTENbHAS TUTEpPATypa M0 XUMUH,
pa3IaTouYHbIN MaTepuai, No100pKa KOMIBIOTEPHBIX MPE3CHTAIIUN U
BUJIEOMATEPHATIOB

®OPMbBI ATTECTALIMU U ONEHOYHBIE MATEPUAJIBI

(I)OpMI)I NMPOBCACHUA aTTECTALMU: OIIPOC, TCCTUPOBAHUC, AHKCTUPOBAHMNC,
KOHTPOJIbHOC 3aJaHUC, TICAATIOTUYCCKOC Ha6JIIOI[eHI/Ie.

JIist oTcneXuBaHUS Pe3yIbTaTUBHOCTH 00pa30BaTEIBLHOrO Mpoliecca Mo MporpaMmme
«XUMHUS B JKU3HHM 4YEJOBEKA» MWCIOJB3YIOTCS CIECAYIOIMNE BUIbI KOHTPOJS: -
peABAPUTEBHBIN KOHTPOJb (TIPOBEpKAa 3HAHMM yYalIMXCs Ha HAYaJIbHOM JTare
OCBOCHUSI IIPOTpaMMBbl) — BXOJIHOE TECTUPOBAHUE; - TEKYIIHH KOHTPOJb (B TCUCHUE
BCETO CpOKa peain3alldd TMPOTPAMMbI); - WTOTOBBIM KOHTPOJb (3aKITHOYUTEIbHAS
IPOBEpPKA 3HAHUI, YMEHHU, HABBIKOB 10 UTOram peanu3auuu [Iporpammer).

(DOpMI)I aTTcCTanuu: - CaMOCTOATCIIbHAaA pa60Ta;

TECCTUPOBAHHC,

TBOPUYCCKUC OTUCTHI,

y4acTHE€ B TBOPUYECKUX KOHKYPCaX U IMTPEIAMETHOMN OJIMMIINAJIE II0 XUMUH;

IMPC3CHTAlUsA U 3alllUTa ITPOCKTA.

Texymuii KOHTpOIL: POpMaMU KOHTPOJISI YCBOSHUS YU€OHOT'O0 MaTepHaIanporpaMMbl
SIBJITFOTCS] OTYETHI M0 MPAKTUYECKUM padoTaM, TBOPUYECKHUE pabOThI, BRICTYIICHUS Ha
CeMHUHapax, CO3JaHUE Tpe3eHTAlMu Mo Teme u T. A. OOydarmuecs BBITOIHSIIOT
3aJlaHdsl B WHJMBUIYaJbHOM TEMIIE, COTPpYAHHWYas C NeJaroromM. BeinmosiiHeHUe
IIPOEKTOB CO3JACT CUTYalMIO, ITO3BOJISIONIYK) pEaIn30BaTh TBOPYECKHUE CHJIBI,
o0ecreuuTh BhIPAOOTKY JIMYHOCTHOTO 3HAHUS, COOCTBEHHOTO MHEHUS, CBOETO CTHIIS
NeATeNbHOCTU. BKitoueHne oOydaromuxcs B peaabHyI0 TBOPUECKYIO AESATEIbHOCTD,
MIPUBJICKAIONIYI0 HOBU3HON M HEOOBIYHOCTHIO SIBJISIETCSI CTUMYJIOM



pa3BUTHUS TO3HABATENBHOrO MHTepeca. OIHOBPEMEHHO pPa3BUBAIOTCS CIOCOOHOCTH
BBISIBIISITh MPOOJEMBI M pa3peliath BO3HMKarolmue npotuBopeuns. [lo okoHuaHuu
KQKJI0M TEMBI POBOJIUTCS UTOIOBOE 3aHATHE B BUJE TEMATUUECKOTO TECTUPOBAHUSA.
Nrorosas arrecranys npeaycMaTpUBAET BBIIOIHEHNE HHINBUAYAIBHOTO IIPOEKTA.

Cucrema orc/ie;KMBaHHMS U OLICHUBAHUS Pe3yJbTATOB 00y4YeHUs AeTel

JAHHOM Nporpamme.

IIponiecc 00yueHMs IPeayCMaTPUBAET CIIELYIOIUE BUIbI KOHTPOJIS:

Bpems npoBenenust

| e npoBenenus

\ DopMBI KOHTPOJIA

BxoaHoi KOHTPOJIb

B
roaa

Hayajic

y4eOHOro

Onpenenenue YPOBHS
pa3BUTHUSA JeTeH, 170
TBOPUYECKHUX CITIOCOOHOCTEMN

Tect

Texymmii KOHTPOJIb

B TEUECHUE
y4eOHOro roja

BCCTO

Onpenenenue CTEIIEHU
YCBOGHUSI  O0YyYaroluuMucs
yueOHOro MaTepuarna.
OnpeneneHne  rOTOBHOCTH
JeTeil K BOCIPUSITUIO HOBOT'O
MaTepuara. [ToBbimeHne
OTBETCTBEHHOCTH u
3aMHTEPECOBAHHOCTH  JIETEH
B o0yJeHuu. [Tox6op
HauoOoJee 3¢ PEeKTUBHBIX
METOJIOB U CPENICTB
o0yJeHusl.

TIpaKTHYeCcKast
cobece0BaHuE;
BUKTOPHHA, 3ad4eT
3a7a4aM

pabora;

110

HUTOroBbIit KOHTPOJIb

10
o0yJeHus
porpamme

B kon1e yueOHoro roga
OKOHYaHUU

110

Onpenenenue W3MEHEHUSA
YPOBHS pa3BUTHSA JCTCH, UX
TBOPUYECKUX CIOCOOHOCTEIA.
Onpeznenenne pe3ynbTaTOB
oOyuenus. OpueHTHPOBaHNE
y4yaluxcsi Ha JajbHEHniee
(B TOM qyucIie
CaMOCTOATEIIHLHOE)
oOyyeHue. [lonyuenue
CBEICHUI JUTST
COBEPIIICHCTBOBAHHS
00meobpa3oBaTeIbHON
nporpaMMbl M METO/IOB
00y4YeHwUs.

3amura MIPOEKTHO-
HUCCIICIOBATEILCKOM
paboThI

METOIUYECKHUE MATEPHAJIbI

Oco0eHHOCThIO OpraHu3aluyu 00pa3zoBaTEIbHOIO

oOyueHue.

mponecca sABJIACTCA OYHOC




OcHoBHBIMH (opMaMu pabOTBI HAa 3aHATHU SIBJISIOTCS  KOJUICKTUBHEIE
OOCYXIICHUSI, JUCKYCCUH, DOKCKYPCHH, TIpPaKTUYECKHe paboOThl, HCCIEIOBaHHE,
Ha0II0/IeHNne, padoTa C HAy4YHOU JTUTEPATypOH.

OCHOBHBIE METO/IbI OPraHU3AIMH YIeOHO-BOCIIUTATEIHHOTO MTPOLECcca:

o (CroBecHBI METOJI - pacckas, becena, 00CyX IeHUE;

e MeTo HarJISTHOCTH - HATJISAHBIC ITOCOOMSI, ()OTO- M BUICOMATCPHAITEI.

o [IpakTuyeckuii MeTo1 — HAOJFOIEHUE, IPAKTUICCKUE PAOOTHI, SKCKYPCHHH.
¢  OOBICHUTEIBHO-UUTFOCTPATUBHBIN - COOOIIEHUE TOTOBOM MH(POPMAITIH.

¢ YacTUYHO-TTOMCKOBBIN METO/I - BBIITOJIHEHUE MPAKTUIECKUX PAOOT.

B mpomecce o0yueHuss MpeaycMaTpPUBAIOTCS TEOPETHUCCKUE M MPAKTUUECKHE
3aHsATH. TeopeTnueckasl 4acTh OOBIYHO 3aHMMAET He Ooiyiee 45 MUHYT OT 3aHATUS U
94acTO MJIET MapajlieIbHO C BBIMOJHEHUEM MPAKTHUECKOTO 3aaHMs.

Cmpykmypa 3AHAMUI COCIOUM U3 HECKOJIbKUX IMANO08:

1. Opranuzanus Hayaia 3aHsATHS (aKTyaau3aius 3HaHUN)

2. ITocTaHOBKA 11X M 33129 3aHATHS (MOTHBALIHS)

3. Teoperuueckast 4acTh (03HAKOMJICHHE C HOBBIM MaTEPHAIOM )
4. TlpakTuyeckas 4acTh (MIEPBUYHOE 3aKPEIUICHHE HABBIKOB)

9. ITpoBepka mepBUYHOIO YCBOCHUS 3HAHUI

6. Pednexcus

7. PexoMeHaaIuu Jyisi CaMOCTOSI TETLHOM paOOTHI.

Ha 3aHsATHSIX TPUMEHSIIOTCS TUAKTUYECKUE MaTEpHaIbl:

® IMIAKTUYECKUE TOCOOUS (KapTOUKH, pa3AaTOYHbIM MaTepual, BOPOCHI
JUIsl yCTHOTO Y TUCBMEHHOT'O ONpOca, MPAKTUUECKUE 3aJaHNs );

® BHJICO3AIHUCH, BUJIEO YPOKH;

® [pe3CHTAIUU.
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