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ITosicHuTebHAS 3alIMCKA

HomnonautenbHast o0ieoOpazoBarenbHas oOIIepa3BUBaOIIas Iporpamma (aiee
JOOII) «Xumust B )KM3HU YEJIOBEKA» UMEET €CTECTBEHHOHAYYHYIO HAIIPaBJIEHHOCTbD.
JHOOII «Xumus B ®KU3HU YEJIOBEKa» pa3paboTaHa Ha OCHOBE CIEAYIOIIMX HOPMATHBHO-
npaBoBbIX J0KyMeHTOB: ®denepanbHbiii 3akoH «0O0 ob6pa3oBanuu B Poccuiickoi
Oeneparmun» ot  29.12.2012 Ne273-®3, Konmenuus pa3BUTHS JAOMOJHUTEIHHOTO
oOpa3oBaHus nereit (yrBepxkaeHa pacnopsokenuem [IpaBurensctBa PO ot 04.09.2014
Nel726-p), Can-Ilun Kk YCTpPOKMCTBY, COJEpKAHUIO W OpraHU3alUU JACSTEILHOCTU
00pa30BaTENIbHBIX OpraHU3alUil JOMOJHUTENBHOIO O00pa3oBaHUs JeTed (YTBEpXKIECHO
NOCTaHOBJIEHWEM [J1aBHOTO rocyjaapcTBeHHOro canutapHoro Bpadya P® or 04.07.2014
Ne41), Tlopsimox opraHm3alid W OCYIIECTBICHHUS 0OOpa30BATEIbHON NEATEILHOCTH IIO
JIOTIOTHUTENIbHBIM ~ 00111€00pa30BaTEIbHBIM  MporpaMMaM  (YTBEPXKIEH  MPUKA30M
MunucrepcTBa oOpasoBanuss u Hayku P® or 29.08.2013 Nel008), Meroamueckue
PEKOMEHJIAlIMU MO0 MPOEKTUPOBAHUIO JOMOIHUTEIBHBIX OOLIEpa3BUBAIOLINX MPOTrPAMM
(Bkmrouasi pasHoypoBHeBble mnporpammbl) (IIpwnoxenue k mnuceMmy JlemaprameHta
rOCyJapCTBEHHON TMOJHUTUKH B cdepe BOCIUTAHUS JeTell M Moioneku MuHucTepcTBa
oOpazoBanus U Hayku P® ot 18.11.2015 Ne(9-3242. [lonokeHue O AOMOTHUTEIBLHOU
obureoOpazoBarensHoil mporpamme MbOY «COILl um. M.M. Mep:xkyesa c. bamyT».
JononHutenbHass o01eoOpa3oBarenbHas oOIepa3BuBaroias mnporpaMma «XuMusi B
KU3HA YEJIOBEKa» OpPHUEHTHPOBAHA HA pa3BUTUE I[103HABATEIIbHOW AKTUBHOCTH,
CaMOCTOSITEILHOCTH, JIF0O03HATENIbHOCTH, HAa JIOMOJIHEHHE U YIIIyOJIeHHE IIKOJIBbHON
OporpaMMmbl MO XMMHH, (OPMHUPOBAHUIO HHTEpPEcCa K HAYYHO-UCCIEA0BATEIbCKOM
NEeSATENbHOCTH.

HoBu3Ha 10MOJHUTENBHOH 0011e00pa30BaTe/IbHOI NMporpaMMbl «XUMHS B KU3HU
YEJI0BEKa» 3aKJIF0YAeTCsl B TOM, UTO KPOME OIPEAEIIEHHBIX 3HAHUW U YMEHUU y4alllUecs
IPOBOJAST OOJBIIYIO0 M HAlpaBIECHHYIO PaOOTy MO HAKOIUICHUIO U PACIIUPEHUIO 3HAHUHN O
NPUMEHEHUM XHMHWYECKHX BEIIECTB B IIOBCEIHEBHOM >XM3HU. B mporpamme kpome
TPaJULMOHHBIX METOIOB M (DOPM OpraHM3aINK 3aHITHHA, UCTIONB3YIOTCS HH(POPMAIIHOHHO-
KOMMYyHUKaTUBHbIE TexHOJoruu. [Ipumenenne KT no3Bonser 3Ha4UTENBHO paCIIMPUTH
BO3MOXXHOCTHU TPEIbSABICHUA y4yeOHOM HH(OpManuu, MO3BOJSET YCUIUTh MOTHUBALIUIO
o0ydJarommxcs.

AKTYaJlbHOCTh NPOrpaMMbl. XUMHUSI - 3TO HayKa O BEIECTBaX, MX CBOMCTBaX H
IpeBpalleHusIX. Pojb XUMHH B )KU3HU YEJIOBEKA OTPOMHA. XUMHUYECKask IPOMBIIIJIEHHOCTb
B HACTOSIIIEE BpeMs pa3BUBAETCS ropa3o ObIcTpee, ueM Jiobas Apyras, U B HAauOONbIIeH
CTENEHU ONpeesieT HAyqHO - TeXHUYeCKHil mporpecc. COBpeMEHHOMY YENIOBEKY MPOCTO
HEOO0XOAMMO 3HATh U MPABUIBHO UCIOJIb30BaTh JOCTHKEHUS COBPEMEHHOW XUMHH U TE€X
BEIIECTB, KOTOPBIE UCIOIb3YIOTCS B OBITY.

3HaHUs, TOyYyaeMble B IIKOJE IO XHWMHUH, BO3MOXKHO M HEOOXOAMMO T'PaMOTHO
NPUMEHATh U B MOBCEAHEBHOW XM3HU. [l03HaBas OCHOBOIONArarolmye 3aKOHbl XMUMUHU,
oOy4aromuecs: 3HaKOMATCS. ¢ COCTABOM M CBOMCTBAMHU PA3JMYHBIX XUMUYECKUX BEILIECTB,
KaK €CTECTBEHHBbIM O0pa3oM IMPHUCYTCTBYIOIIHE B YEJIOBEUECKOM OpraHu3Me, Tak U MpHu
HE3aBUCHUMOM BHEIIHEeM Bo3JeicTBUU. [IIKONBHUKM y3HAIOT, KaK MMEHHO 3TH BEUIECTBA
BJIMSIIOT HA MPOLIECCHI )KU3HEAEATEIbHOCTH OpraHu3Ma U Ha caMy JKH3Hb YEJIOBEKA - YTO
MOJIE3HO U B KAKUX KOJIMYECTBAX, & YTO MOYKET OKA3bIBATh OTPULATEIBLHOE BIUSHHUE.



JlomomauTeTREHAS 00pa3oBaTelbHAsS OOIIepa3BUBAOIIAS MPOrpaMMa «XHUMHUS B KU3HU
YelloBeKa» 3HAKOMUT OOy4YaroIIMXCd C KOMIUIEKCHBIMH Tpo0JeMaMu U 3aJadami,
TpeOYIOIUMU CHUHTE3a 3HAHUM MO psAny npeaMeroB (dusuka, OUONOTHSA, HKOJIOTHUS,
reorpadusi, UCTOpH).

DKOJIOTUYECKHUI aCIeKT: aHaJIu3 M3MEHEHUM B OKPY’KaroIeH cpelie U OpraHu3aius
CBOETO BJIMSHUS HA CUTYaIHio0, GOPMUPOBAHUE OEPEIKHOTO OTHOIIECHUS K IPUPOJIE.

Ou3nyecKkuii acneKkT: u3ydeHue (HPU3NYECKUX CBOMCTB BEHIECTB, (PU3UUYECKHE METOIbI
aHaju3a BenlecTna. McTopuueckuil acreKkT: UCTOPUUECKHUE CBEICHUSI O BIMSIHUM XUMUU HA
KU3Hb YEJIOBEKa.

Buonorndeckuii acmekT: U3y4eHUe XUMHUECKOTI0 COCTaBa 00bEKTOB KUBOU MTPUPO/IBI.

Nnpopmatnka — mnouck wuHpopmamuu B HHTepHeTe, co3manue u odopmieHue
npe3eHTaIui, paboTa B TEKCTOBBIX U TAOJMYHBIX PEIaKTOPaX.

Conepxanue [lporpaMmbl 3HAKOMUT OOYYalOIIUXCA C XapaKTEPUCTUKON BEIIECTB,
OKpYXaIOIUX Hac B OBITY: BOJA, TOBApEHHAS COJIb, C BEIIECTBAMH, U3 KOTOPHIX CICIIaHbI
nocyja, CIUYKH, KapaHjaiid, Oymara, CTpOUTEIbHbIE MaTepualbl, aBTOMOOWIbHAas
TEXHHKA, JekapcTBa. Takue tembl Kak: «Bomay», «lloBapeHHas comby», «CHHYKH»,
«bymaray 1ar0T BO3MOXHOCTh aKTyalli3alluy SKOJIOTUUECKUX 3HAHUM 00y4Jarouxcsl.

[IpakTuyeckue 3aHATHS CHOCOOCTBYIOT (hOPMHUPOBAHUIO CHEIUATLHBIX YMEHUU U
HABBIKOB PaOOTHI C BEIIECTBAMU U 000PYIOBAHHUEM.

[IpoekTHbIe palbOTHI, TEMaTHKa KOTOPHIX MpuBOAUTCS B IIporpamme, mO3BOJAT
chopMHpOBaTh Y OOYYAONIMXCS YMEHHE CaMOCTOSITEIBHO MPUOOpETaTh W MPUMEHSTH
3HAHMSI, a TAKKE PA3BUBAIOT UX TBOPUECKUE CIIOCOOHOCTH.

AxtyansHOCTB [Iporpammsl 00ycioBieHa TeM, YTO B y4€OHOM IUIAHE IO NPEIMETY
«XuMH» OTBEACHO Bcero 2 yaca B Hejlenmo B 8 1 9 kimaccax u 1 yac B 10 u 11 knaccax, 4ro
JTaeT BO3MOXKHOCTh C(POPMUPOBATH Y OOYUAIONTUXCS TOJIbKO 0a30BbIE 3HAHUS T10 TIPEJIMETY.
B Ttoxe Bpems Bospact 13-16 ser sBiseTcss BaxHBIM I MPOQPECCHOHATIBHOTO
camooIipesieNieHuss oOydarommxca. Bo3MOXHO, 4TO MPOCHYBIIMHCA HMHTEPEC K XUMHUU
MOXET BIUATH Ha BEIOOp Oynymiei nmpodeccuu.

[Iporpamma HampaBieHa Ha JUYHOCTHO-OPUEHTHUPOBAHHOE oOydeHue. Ponb memarora
COCTOUT B TOM, YTOOBI CO3/IaTh KaXXIOMYy OOydaromieMycs BC€ YCJIOBHS, JJIsi HauOosee
MOJTHOTO PACKPBITHS W peanm3anuu ero crnocoOHocted. Co3maTh TakWe CUTyaIluu C
UCIIOJIb30BAaHUEM PA3IMYHBIX METOJO0B OOYYEHHS, MIPU KOTOPBIX KaXKIbIM 0oOydaroniuiics
npujiaraetT COOCTBEHHBIE TBOPUYECKHUE YCUJIUS U HHTEIUICKTYyaJlbHbIE CIIOCOOHOCTHU TPHU
pELIEHNH MTOCTABJICHHBIX 33/1a4.

[Iporpamma «XuMusl B ’KU3HHU YEJIOBEKay» CO3/IaHa C 1eJIbio (HOPMUPOBAHUS UHTEpEca K
XUMUH, pacIIupeHust Kpyrozopa ooyuatomuxcs. OHa OpueHTHpOBaHa Ha o0ydaromuxcs 13-
15 neT, TO ecTh TaKOr'o BO3pacTa, KOT/1a pe0sTaM CTAaHOBUTCS HHTEPECEH MUP, KOTOPBIN HX
OKpY’>KaeT M TO, YTO OHH HE MOTYT OOBSICHUTD, a CHEIUATbHBIX 3HAHUN €Ill€ HE XBaTaer.
OOyuaromuecss C POXKICHUS OKPYXKEHbl Pa3UYHBIMA BEUIECTBAMH W JIOJDKHBI YMETh
oOpamatbesi ¢ HUMH. OCHOBHBIM YCJIOBUEM 3a4YUCIIEHUS JIETEeH ISt OOyUEHUS SBIISIETCS UX
3aMHTEPECOBAHHOCTh M JOOPOBOJILHOE JKEJIAHUE 3aHUMATHCS €CTECTBEHHOHAYYHOU
JESTENbHOCTHIO.

Ileoazozuueckan yenecooopasHocmov nPoOzpammol

[Tenaroruueckas 1e1eco00pa3HOCTh MPOrpaMMBbl 3aKIIOYAETCS B TOM, YTO B IpOIIECCE
OOy4YEHHsI CO3JAI0TCS YCIOBUSA K (DOPMHPOBAHUIO Yy OOYJAIONIUXCS 1IETOCTHONW KapTHHBI
MHUpa, BOCIUTAHUIO JIIOJEH TBOPUYECKUX U KOHCTPYKTUBHO MBICIISIINX, TOTOBBIX K



PEIICHUI0 HEeCTAaHAAPTHBIX )KU3HEHHBIX 3a7a4. Ha 3aasaTusx mo nmporpamme GOpMHUPYIOTCS
yMeHHUsl 0e30macHOro oOpaleHusi ¢ BelleCTBaMH, HCIOJIb3yeMbIMA B IIOBCEIHEBHOM
KU3HM, 3aKJIaJbIBAIOTCS HOPMBI 3J0POBOI0 00pa3a >KM3HU. 3HAKOMCTBO OOYYarOIIUXCS C
XUMHUYECKUMU BEIIECTBAMU, U3 KOTOPHIX COCTOUT OKPY>KAIOIIUI MUP, TTO3BOJISIET PACKPHITH
BOKHEUIIIME B3aMMOCBSI3M YEJIOBEKAa U PA3JIUYHBIX BEIIECTB B Cpee €ro oOuTaHus. ITO
MO3BOJISIET PEOCHKY MPHOOPECTH 3HAHWSI U YMEHUS, KOTOPHIE OH B JAJTbHEHIIIEM MOXKET
UCIOJIb30BaTh KaK B MpoIecce 0Oy4YeHUs! B PAa3HBIX IUCUHUIUIMHAX,TaK U B IOBCEITHEBHOU
KU3HU JUTsI peITeHUsT KOHKPETHBIX 3a/ad.

[Iporpamma ob0ecriednBaeT pa3BUTHE YMEHWM B HAydHO - TMPAKTUYECKOH W
uccieaoBaTenbcko jaesTenbHocTH. Co3/MaeT YCIOBUS JJIS TOJHOILEHHOTO pPa3BUTHUS
TBOPYECKUX CIIOCOOHOCTEH KaXK0r0 00yJaroIerocs, yKpersieHue HHTepeca K 3aHATHSIM 110
XUMUHU.

[Iporpamma «XuMHUSI B JKM3HU YEJIOBEKa» CBS3aHA C BO3PACTHBIMU OCOOEHHOCTSMHU
oOy4JarImMxcs JaHHOTO BO3pacTa: JIF0OO3HATENBbHOCTh, HAOIIOMATETbHOCTh; MHTEPEC K
XUMUYECKUM Mpolieccam; KeJIaHueM padoTaTh C J1a00paTOpPHBIM 000PYI0BAHUEM; OBICTPOE
OBJIaJICHUE YMEHUSMU U HAaBBIKAMH.

Kypc HOcUT pa3BuBaOIIy10, 1ESTETLHOCTHYIO U IPAKTUYECKYIO HAITPABICHHOCTb.

OTIMYUTEJbHOH OCOOCHHOCTBI0 [AHHOM IIPOTpaMMbl 3aKIIOYAETCS B TOM, YTO
nporpamMma CyIIeCTBEHHO JIOMOJHSIET 00BbEM IIKOJIbHOW ImporpaMMmsbl 1o xumuu. Kpome
TEOPETHUECKOT0 Kypca MpelycMaTpUBaeTCsl 3HAUYUTENHHOE KOJUYECTBO MPAKTUYECKHUX
paboT, TiIaBHas 1eJdb KOTOPBIX — pa3BUTHE TMPAKTUYECKUX YMEHHH M HaBBIKOB
CaMOCTOSTEILHOM, SKCIIEPUMEHTAIBHON U HUCCIIEA0BATENBCKONU NEATEIbHOCTH YUalllUXCA.
PeGsita HaydaTcs CTaBUTH MPOCTEUIINE OIBITHI, pabOTaTh C PEaKTHUBAMH, IIAHUPOBATH
CaMOCTOSITETLHYIO pa0OTy HaJl BEIOpAHHOM TeMOoii, 0(OPMIISTh TPAKTUYECKUE PAOOTHI.

OOyyeHue Mo AaHHOW NPOrpaMMe OCYIIECTBISIETCS B (POpME MNPAKTUUYECKUX padoT,
AKCKYPCHH, a TaKXke MpeayCMaTpUBAETC HHANBUAYaAIbHAs paboTa C OJapEHHBIMU JE€THhMU
Y TIOJITOTOBKA O0YYaOIIMXCS K HAYYHBIM KOH(PEPEHIHUAM U MPEIMETHBIM OJIUMITHAaM.

Aodpecam npozpammot

IIporpamma paccuuraHa Ha JETEM CPEIHETO IIKOJIBHOTO BO3pacta. /[aHHBINM BO3pacT
ABJISIETCSL TIEPUOAOM OTPOYECTBA, BaXKHEWIUE creuuduueckue dYepThl KOTOPOTO
MPOSIBIISIIOTCS. B CTPEMJIEHMHM K OOLIEHUIO CO CBEPCTHHKAMU, MOSBJICHUU B MOBEIECHUU
NPU3HAKOB, CBHUJETEIBCTBYIOIINX O >KEJIAHUU YTBEPAUTH CBOKO CAMOCTOSITEIBbHOCTb,
HE3aBUCUMOCTb.

CrpemiieHue MOAPOCTKOB OBJAAETh Pa3IMYHBIMU YMEHHUSIMH CIIOCOOCTBYET Pa3BUTHUIO
YyBCTBa COOCTBEHHOM YMEJIOCTH, KOMIIETEHTHOCTH U MOJTHOIICHHOCTH.

10T 1(5 05 (Vi XapaKTePU3yeTcs CTaHOBJIEHUEM n30UpaTEeNbHOCTH,
LEJIEHANPABIEHHOCTH BOCIIPUATHS, YCTOMUYMBOr0O MPOU3BOJIBHOIO BHUMAHMS U JIOTHYECKOU
namsiTd. B 310 BpeMst akTuBHO (hopMupyeTcs abCTpaKTHOE, TEOPETHUECKOE MBIIUICHHE,
YCWJIMBAIOTCA WHJIWBUAYaJIbHBIE Pa3jIMuus, CBSI3aHHBIE C PA3BUTHEM CaMOCTOSTEIBHOIO
MbIlIeHUs. MieT cTaHoBIeHHE HOBOI'O YPOBHSI CAMOCO3HAHMSI, KOTOPBIM BBIpaKaeTcs B
CTPEMJIEHUU TOHATH ce0sl, CBOU BO3MOKHOCTH, CBOE CXOJICTBO C IPYTUMH JIETBMH U CBOIO
HEMOBTOPUMOCT.

[Iporpamma «Xumus B ®KU3HU YEITOBEKa» CO3/1aHA C LETbI0 (POPMUPOBAHUS MHTEpECA K
XUMUH, pPacIIUpeHust Kpyrozopa odoyqatoniuxcs. OHa opueHTUpOBaHa Ha o0ydaromuxcs 13-
16 ner, TO ecTh Takoro BO3pacTa, KOrjua pedsitTaM CTaHOBUTCS MHTEPECEH MHP,



KOTOPBIN MX OKPY)Ka€T M TO, YTO OHU HE MOTYT OOBSICHUTb, a CIICITUATbHBIX 3HAHUH €IIe HEe
xBaTaeT. OOyyaronecs ¢ poXKJICHUS OKPYKEHbI Pa3IMYHBIMHU BEUIECTBAMHU U JOJKHBI
yMETbh 00paIlaThCsi ¢ HUMU

Bospact nereit, yaacTBytommx B mporpamme 13-17 mer.

dopMuUpyIOTCS ABE pa3HOBO3PACTHBIC TPYIIIBI, YUCICHHOCTHIO 0T12 10 20 yenoBek.

Habop yyammuxcs B rpynimy ocyliecTBIsSE€TCS HA OCHOBE CBOOOIHOTO BBIOOpA AETHMU
U HUX POOUTEISIMU (3aKOHHBIMHM MpEACTaBUTENSIMU), 0e3 oTOOpa W NpeIbsSBICHUS
TpeOOBaHMM K HAJTMUUIO CTIELUAIbHBIX 3HAHUH y peOeHKa.

Cpok peanuzauuu npozpammosl u 00bEM yUeOHbIX YACO8:

[Tporpamma paccuutana Ha 1 rog oOyuenus. 144 yaca, 2 pa3a B Hezento 1o 2 yaca.
Dopmul 00yuenusn:

OO6yueHnue 1o nporpamme OCyIIeCTBIISIETCS B O4YHOU (popMe, HO TAaKIKe MPUMEHSFOTCS
Y IUCTAHIMOHHBIE TEXHOJIOTHH 00yJCHUS.

JAucTaHUMOHHOE 00yYeHHe TPUMEHSIETCA C IENbI0 MHAUBUIYATHHOTO OO0yUECHHS
y4aluxcsi, TpOMYyCTUBIIMX 3aHATUS MO OOJIe3HU, WIM APYTUM MPUYMHAM, a TAKXKE B
YCJIOBUSIX OrPAHUYUTEIIBHBIX MEPOIPUATHUI.

JlucTaHMOHHOE OO0Y4YEHHE OCYIIECTBISETCS C IPUMEHEHHUEM CEPBUCOB CETH
HNnrepner:
® HJIEKTPOHHAs 110YTa;
e Cucrema Moodle (moaynbHast 00BEKTHO-OPUEHTHUPOBAHHAS JVHAMUYECKas
yaeOHas cpena);
e utaropma Zoom,;
e cepBrchl GOOQle: TOKyMEHTHI, MPE3eHTAI|H, Ta0JIHIIbI, (DOPMBI, CAHTHI;
® Ipyrue MOUCKOBbIE, HHPOPMAIIMOHHBIE U HUHTEPAKTUBHBIE CEPBHCHI.

B rporecce OOy4eHHs] ~ MCHOJb3yeTcs  Takue (OpMbl  3aHATUH Kak:
KOMOMHUPOBAHHOE, TPAKTUYECKOE, Oece/a, OMbIThI, SKCIIEPUMEHTbI, SKCKYPCHUHU.
B nmanHOW mporpaMMe OTHaeTcs NOPEaNnoyYTeHHEe TakuM ¢opmaMm, METOoAaM
0oOy4eHHsl, KOTOpbIE:
® CTUMYJTUPYIOT OOYyYalomuXcsi K TOCTOSHHOMY TIOTOJIHEHHUIO 3HaHuM (Oecensl,
BUKTOPHUHBI, OJTUMIIHUAABI U T.1.);
¢ CIIOCOOCTBYIOT Pa3BUTHIO TBOPUECKOI'O MBILIUIEHHS, METO/bl, O0ECIEeUNBAONINE
(GbopMHpOBaHHWE HHTEJUIEKTYAJIbHBIX YMEHHWI: aHaliu3, CHUHTE3, CpaBHEHHE,
YCTaHOBJICHHE IPUYNHHO-CJIEICTBEHHBIX CBSI3€H, a TAKKE TPAJULIMOHHBIE METO/BI
— Oecena, HAOJIIOICHUSI, OIIBIT, SKCIIEPUMEHT, TpPaKTUUYECKUE padOThI;
®00€CIEUMBAIOT  PAa3BUTUE HCCIEAOBATEIbCKUX HABBIKOB, YMEHUH;  OCHOB
MIPOEKTHOTO MBIIUICHUS] OOydYaromuxcsi (MpOeKTHbIE padoThl, MPOOJIEMHbIM
MOJIXOJT K U3YYEHHIO OTJIETIbHBIX SIBIICHUN).
Ha 3aHaTHsaX MpUMEHSI0TCA 310p0BbhecOeperaiue TeXHOJI0TuH:
® YepEJOBAHUE  PpA3JIMYHBIX METOJOB OOY4YEHHs: CIOBECHBIM,  HaIJISJIHBIMH,
ayJIMOBU3YyalbHBIM, UHIWBHIyalbHAas, TpymHnoBas padoTa u Jip.;
® OpraHu3anus nepepoIBOB Yepe3 Kaxable 45 MUHYT ¢ TPOBETPUBAHUEM KaOWHETA;
® IpoBeJIeHUE PU3KYJIBTMUHYTOK.



Pesrcum 3anamuii:

3aHATHS TPOBOMSTCS 2 pa3a B HEJEIO 1o 2 akajeMudeckux daca (2 3ansatus mo 40
MUHYT ¢ 10 MUHYTHBIM [IEPEPHIBOM).

Pexxum opranm3anum 3aHATUN 10 JaHHON JOMOJHUTEIBHON 00111e00pa3oBaTeIbHOM
porpaMMe OmnpeeseTcsl KaleHAapHbIM y4eOHOM Trpa KoM M COOTBETCTBYET HOpMaM,
yTBepkeHHbIM «CaHlluH K yCTpOWCTBY, COACPKAHUIO M OPTaHU3AINHA PEKUMaA PaOOTHI
00pa30BaTEIbHBIX OpraHu3alui JAOMOJHUTEIBHOrO ob0pa3oBanus jaereit» (Canllun

2.4.43172 -14).

HEJIb U 3AJAYUA ITPOTI'PAMMBI

Heans nmporpammbl: ®opMupoBaHue y 00yJaromuxcs riyooKoro ¥ yCTOHYMBOrOMHTEpeca
K MHPY BEIIECTB W XHUMHUYECKHUX TMpEBpallleHUi, mnpuoOpeTeHre HeoOXOIUMBIX
IPaKTHYECKUX, UCCIEN0BATEIhCKIUX YMEHHI M HAaBBIKOB JUISI IIPOBEACHUS JIaOOPaTOPHBIX
pabot, 6e30macHOro 0OpaIleHNs ¢ BEIIECTBAMU B TTOBCEHEBHOM JKU3HHU.

3agaun:

Obpaszosamenvhble:

J yrayOiasTh U paclIupsTh 3HAHHUS OOydYarouIuxcsi MO HEOpPraHUYecKou u
OPraHUYE€CKON XUMUH;

o chopMHpOBaTh yMEHHUS HAONIONATh U OOBSCHATH XUMUYECKUE SIBIICHUS,
NPOUCXOJISAIINE B IPUPOJIE, OBITY;

o pa3BUBaTh yMEHHUS pabOTaTh ¢ XMMHUYECKUMHU MPUOOpPaMH, C BEUIECTBAMH,
BBITIONTHATh HECJIIOXKHBIE XMUMHYECKHE OMBITHI, COOJIIOAATh MpaBujia TEXHUKU
0e301acCHOCTH;

J pa3BUBaTh MO3HABATEIbHBIE UHTEPECHl U MHTEIIEKTYaIbHbIE CIIOCOOHOCTH

B IIpoLCeCCC IPOBCACHUA XHMMHUYCCKOIO OSKCIICPHUMCHTA, CAMOCTOATCIBHOCTD
HpI/IO6peTeHI/I$I 3HAHUM B COOTBETCTBUH C BO3HUKAIOIIIMMH KHN3HCHHBIMH

NOTPEOHOCTSAMU;

o pacuupsiTh UHTEPEC K XUMUU, CITIOCOOCTBOBAThH BLIOOPY yUAIIUMUCS MyTEH
JaJbHEUIIEro MPOJOJDKEHUS XHUMHYECKOrO0 WM  €CTECTBEHHO-HAay4HOI'O
oOpa3zoBaHUs.

Pa3zsusarowue:

o dbopMupOBaTh CHEIUATbHBIE YMEHUS W HaBBIKM Pa0OThI ¢ XMMHUYCCKHUMHU
BEII[ECTBAMU M MaTepuajiaMu B OBITY U MCIOJb30BaTh IMOJIy4YEHHbIEC 3HAHUS Ha
MPAKTHUKE;

o pa3BUBaTh TBOPYECKHE CIIOCOOHOCTH H  yYMEHHUS  OOydJaronuxcs

CaMOCTOATCIIBHO HpHO6pCTaTB " IIPUMCHATDH 3HAHHWA HaA ITPAKTUKCE,

J pa3BUBATh MO3HABATENbHBIM UHTEPEC K OKPYKAIOLIEMY MUPY;

L pa3BUBATH aHAJIMTUYCCKUM CKJIaaa ymMa, yMCHHUC Ha6J'IIOI[aTB, CpaBHUBATD,
ACJIaTb BBIBO/JBI, 0606HlaTI> IMOJIYYCHHBIC 3HAHMA.
Bocnumamenvnuie:

) BOCIHMTHIBAT  3KOJOTHYECKYIO TPAMOTHOCTh M XUMHUECKYIO KYJIBTYPY IpH
oOpalleHuH ¢ BEIeCTBaMU;



CrocoOCTBOBATh OPUEHTAIIMH O0YYAIOIIUXCSI HA BHIOOP XUMHUKO- OMOJIOTMUECKOT0

npodus.

Coneprxkanue nporpaMmal
VY4eOHbIH TU1aH

Ne | Ha3zBanue pa3zjiena, TeMbl KonuuecTBo yacoB DopMbI aTTecTanuu,
n/n BCEro | Teopusi | MPaKTUKa | KOHTPOJISA
1. BBenenue 8 6 2 Oecena, TEMaTHYECKOE
TECTUPOBAHUE, NPAKTHKYM
cobecenoBaHue
Temarnyeckoe
2. | Tema l. Bona 8 4 4 TECTUPOBAHUE, TPAKTUKYM
Tema 2.Yucteie BelecTBa | [TpakTukym, pelieHue
3. | CMecH B JKH3HU YeJIoBEKA 6 2 4 3aJa4
4. | Tema 3.[loBapeHHas conb u
caxap ) 3 2 NPAKTUKYM
5. | Tema 4. Xumus nuuu 20 3 17 IPAKTUKYM
6. | Tema 5. Crinuku 8 6 2 Oecena, MPaKTHKyM
7. | Tema 6.bymara 6 2 4 IPAKTUKYM
8. | Tema 7. Xumus u 12 4 8 [TpakTukym, Oecena,
CTPOHUTEILCTBO peleHue  HeCTaHAAPTHBIX
3a/1a4
9. | Tema 8. Xumus u aBToOMOOWIE | 4 2 2 Oecena, MPaKTUKYM
10. | Tema 9. Xumus ctupaer, 10 2 8 [TpakTukym, Oecena,
YMCTHUT U yOupaer pelIeHne HeCTaHOAPTHBIX
3a/1a4
11. | Tema 10. Xumus u 6 2 4 [TpakTrKyMm, Oecena,
KOCMETHYECKHE CPEJICTBA pellleHne  HeCTAaHIapTHBIX
3a1a4
12. | Tema 11. Xumns — xo3diika 12 5 7 Pemtenne 3agau, cosmaHue
JIOMAIHEH anTeuKu KpPOCCBOP/IOB, MPAKTUKYM
13. | Tema 12. Xumusi B MeAMLIUHE 32 20 12 [IpakTukym, Oecena,
pellieHre HeCTaHIapTHBIX
3a/1a4
14. | Tema 13. BoimonHeHue 7 2 5 3ammura MIPOEKTOB,
IIPOCKTOB MIPE3EHTALN
Uroro: 144 63 81




Conep:xkanue y4eOHOro nJjiaHa nmporpaMMsl
Beenenue (8 yacon)

Teopus (6 4): OOme mpaBuiaa pabOThl B XUMHUECKOH jabopaTopuu. TexHHKa
0e3omacHOCTH IpU padoTe B XUMHUUECKO 1aboparopun. OkazaHue nepBoi MOMOIIH PU
HECUaCTHhIX ciay4asx. IIpaBuna paboThl € KHUCIOTaMH, IIE€JI04YaMH, JETy4UMHU
BernecTBaMu. HarpeBatenbHble TpUOOpHI W TpaBmwiia padOThl C HUMHU. XUMHUYECKas
nocyna o0miero HazHaueHus. MbIThe U CyIIKa XMMHUUYECKON mocynbl. Poiab xumuu B
KU3HU YEJIOBEKA U pa3BUTUU ueroBedecTBa. O030p BAKHEUITNX KJIACCOB COCIMHECHUM,
UCIIOJIb3YEMbIX YEJTOBEKOM. XUMHUS -TBOPEHUE IPUPO/IbI U PYK YEIOBEKA. X UMM BOKPYT
Hac. XUMUYECKUE BEMIECTBA B IOBCEIHEBHOW KM3HU YEIOBEKA.

[IpakTuka (24): 1. [Ipuemsl oOparieHus ¢ HarpeBaTeILHBIMU IPHUOOpaMu (CIIMPTOBKA,
IJTUTKA, BOJIsIHASL OaHs) U XMMUYECKOM MOCYA0M 00IIero Ha3HaueHHUs.
2.CocraBienre TaOIUI, OTPAKAMOIMIMX KIACCU(DUKAIINIO BEIIECTB, H3TOTOBJICHHE
ATUKETOK HEOPTaHWYECKHUX BEUIECTB, COCTABIECHUE CIIUCKA PEAKTUBOB, HECOBMECTUMBIX
JUTSL XpaHEHMUSL.

Tema 1. Boaa (8 yacos)

Teopust (4 4): Bona B macmitabe manetsl. Kpyrosopot Boasl. [Ipupoanast Boja u eé
Pa3HOBUAHOCTH. XapaKTEpUCTHKA BOJ MO COCTAaBY M CBOWMCTBaM. MUHepaIbHbIE BOJbL,
X MECTOPOXKJICHHS, COCTaB, 11eJICOHbIC CBOMCTBA, MPUMEHEHHUE. 3armachl IPECHON BOIBI
Ha ruaHere. [IpecHas Boja 1 ee 3amachl. DKOJIOTHUECKHE MTPOOIEeMbI YUCTOM BOABL. Boma
B OpraHu3Mme 4eioBeka. Boja B MenuiuHe v apMakoiorui. AHOMaINKA (PU3NYECKUX
cBoicTB. PactBopstomas cnocoOHOCTh BoAbl. IIpoGiieMbl muTheBOM BOABL IIpocMoTp
¢parmenta punsma BBC «TaitHa xuBO# BOJIBI».

[pakTtuka (4 4): 1. AHaiu3 BOABI U3 MPUPOIHBIX HCTOYHUKOB.

2. PacTBopstomee neficteue Boabl. [IpuroroBieHne pacTBOPOB.

3. Ounctka Boabl. OmnpeeneHne )KeCTKOCTH BO/IbI U €€ yCTPaHEHUE.
5. MHoro 51 BoAbI B 0BOILAx U Ppykrax?

Tema 2. UncThble BemecTBa H CMeCH B JKM3HH YesioBeKka (6 yacoB)

Teopus (2 9):

Uuctelie BenecTBa JuctumupoBanHas Boja, Kucnopoa. Cepedpo, Bogopoa, Ceunen u
np. Uctunnbie pactBopel. Cmecu Mopckast Boga. ['panur. Crane. PacTtBop Xxiopuaa
Hatpus Ui uabeKkMi. YyryH. Bo3ayx. basaneT. CTekno. OMynbCcHs «Maciio B BOJAEY.
PasHoBugHOCTH cMeceil, 001aCTH UX UCIIOJIb30BaHUS B IIOBCEAHEBHOM >KM3HU YEI0BEKA.
I'omorennsie u rereporeHHsie cmecu. Cmecu B ¢apmakonoruu. [Ipumepbl KUIKHUX,
TBEPABIX M Ta3000pa3HbIX cMeceil. OMHOPOAHBIE W HEOTHOPOIHBIE CMECH B OBITY.
CaoiicTBa cMmeceil. Pa3nenenue cmeceil. Bolienenue BEmecTB U3 HEOJHOPOAHOM CMECH,
00pa3oBaHHOM PACTBOPHMMBIMU M HEPACTBOPUMBIMU B BOjE BellecTBaMu. OTCTauBaHUE:
Brisienenue BeiecTB U3 HEOTHOPOIHOM cMecH, 00pa30BaHHON HEPACTBOPUMBIMHU B BOJIE
BCILIECTBAMU C PA3JIMYHOM IUIOTHOCTHIO. B penurensHON BOpoHKE. JlucTuiuisauus,
BbITIApUBaHUE, IeHTpUyrupoBaHue, xpomarorpadus, KpUCTAUIN3AlKS W BO3TOHKA.
[leperonka unu AMCTWUISAIUS - CIOCOO pa3leleHHs, OCHOBAHHBIM HAa pa3IU4YUHU B
TeMIeparypax KUIEHUs JPYr B Ipyre KOMOOHEHTOB. [Ipuem pazaeneHuss OMHOPOAHBIX
CMECEW MyTEeM HWCIIAPEHUS JIETYYUX MKUJIKOCTEH C IOCICAYIOIIEH KOHJACHCAMEH WX
napoB. [IpumMep: nmonydeHne JUCTUITUPOBAHHOMN




BOJIbI. PellieHne 3a7a4 Ha HAXO0XKACHUE MAacCOBOM M OOBEMHOM 107U KOMIIOHEHTA
CMECH.

[paktuka (4 4): 1. M3roToBiaeHue MPOCTSHINNX (UIBTPOB M3 MOJPYYHBIX CPEICTB.
Paznenenne HEOTHOPOIHBIX CMECEH.

2. O4uCcTKa MEIHOTO KYIOpoca OT HEPACTBOPUMBIX M PACTBOPHUMBIX IIPUMECEH.

Tema 3. IloBapeHnasi cosib u caxap (SuacoB)

Teopust (3 4): Pons moBapeHHOU coyii B OOMEHE BEIIECTB YEIOBEKA U JKUBOTHBIX.
ConeBoii OanmaHc B opraHu3Me uenoBeka. I[IpuMeHeHwe XJiopuja HaTpus B
XO03SMCTBEHHOHN JeATelIbHOCTH denioBeka. Korma conp — s1. 3moynorpebiieHre Cobio.
Hcnonw3oBanue xjopuja HaTpus B XUMUYECKOW MPOMBINUICHHOCTH. Vcnonb3oBaHue
XJIopuAa Hatpus B nuuie, MeauiuHe. [IponsBoacTBo nmoBapenHoi conu. Caxap u ero
cBoiicTBa. [losne3npie U BpeaHbIe uepThl caxapa. HeoObIuHOE MpUuMeHeH e caxapa.

[IpakTtuka (29): 1. CBoiCTBa pacTBOPOB ITOBAPEHHOM COJIH
2. I'opurt nu caxap?

Tema 4. Xumust numim (20 yacon)

Teopus (34): M3 yero cocTout numa. XMMUYECKUN COCTaB MPOIYKTOB IMUTAHUS.
OcCHOBHBIE KOMITOHEHTBI THIIM: KUPbI, OCIKH, YIJIEBOJbl, BUTAMUHBI, CONU. XUMUS
MPOJIYKTOB PACTUTEIBHOTO U JKUBOTHOTO MTPOUCXOXKAEHUSI. DU3NONOTHS TUIIIEBAPEHUSI.
[IpoyKThl OBICTPOTO MPUTOTOBICHHS M OCOOEHHOCTH MX MPOU3BoOJCTBA. [Iporeccsl,
MPOUCXOSIIME MPU BapKe, TYIICHUU U kapeHuu nuinu. Kak cienath ey He TOIbKO
BKYCHOH, HO W Tone3Hoi? J[06aBkM B MPOMYKTHI NMUTaHUA. XUMHYECKUE PEaKIIUU
BHYTPU Hac. XMMHUYECKHE IMPOIIECChl, MPOUCXOAIINE NPU XPaHEHUU U MepepadoTKe
CENBbCKOXO3SIMCTBEHHOTO ChIphsi. KOHCEpBaHTHI U AHTUOKUCIUTENH, UX POib. CocoObI
XUMUYECKOr0 aHajiu3a CcocTaBa BeEUIeCTB B mpoaykrax nuranus. Copep:kaHue
BUTAMUHOB U MUHEPAJIbHBIX BEIIECTB B MUILEBBIX MIPOTYKTAX.

IIpaktuka (174):
1.Onpenenenue kadectBa mena. IIpoBepka Mena Ha HalIMUME Kpaxmana, Medna,
caxapo3Bbl.

Onpenenenue BuramuHoB A, C, E B pacTUTENTLHOM MaclIe.

Ornpenenenue HUTPATOB B MPOAYKTAX.

AHaIIU3 NPOXJIaIUTEIIbHBIX HAITUTKOB.

OnpeneneHue coiepkanus KUPOB B CEMEHAX PACTCHUM.

KauecTBeHHbBIE peakiiMy Ha MPUCYTCTBUE YTIIEBOIOB.

XUMHUYECKHUE OIBITHI C )KEBATEIIBHON PE3UHKOM.

Ornpenenenue cojiepKaHusi MOBAPEHHOM COMU B MPOAYKTAX MUTAHUS (Macio, ChIPHI,
COJIEHBIE TBOPOKHBIE U3JIETIHSA).

Tema 5. Cinuku (8 yaco)

[IpakTuka (64): Iupodopsr. McTopus uzodperenus crmuek. Crmuku Illancens u
Yokepa. Cninuku Copua. Cnimuku Upunu. [lIBenckue cninuku Jlynacrpema. KpacHblii u
oenblil pochop. OKUCIUTETBHO - BOCCTAHOBHUTEIBHBIE MPOLIECCHI, MPOTEKAIOIINE TPU
3@KUraHuM  cnuuku. OCHOBHBIE BHIBI COBPEMEHHBIX cnuyeKk. JlepeBsiHHbIE
(M3roTOBJICHHBIE U3 MSATKUX TOPOJ JepeBa - OCUHBI, JIUIIbI, TOMOJS, aMEPUKAHCKON
0enoil COCHBI W T. 11.), KAPTOHHBIE M BOCKOBBIE (MapadUHOBBIE - W3TOTOBJICHHBIC U3
XJIOMYaTOOYMa)KHOT'O JKI'yTa, MponuTaHHoro napadunom). Ilo Meromy 3akuraHus -
TEPOUHBIC (3AKUTAIOIINECS MPU TPEHUU O CHEHUATBHYIO MOBEPXHOCTb - TEPKY) H
OectépouHbie (3aKHUTralwIIuecss MpU TPEHUU O JOOYI0 MOBEpXHOCTh). CrnmuedHoe
mpou3BoacTBO B Poccun. CtpoeHue, coCTaB W M3rOTOBJIEHHE cnuueK. CrernuanbHbie
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cnnuku. [lITopMoOBBIe (OXOTHHUYBU) - TOPSIIKME HA BETPY, B CHIPOCTU U MOA JOKIEM.
TepMmuueckue - pa3BUBalolMe IPU TOPEHUU 0o0Jiee BBHICOKYIO TEMIIEpaTypy U Jaroliue
pU CrOPAHUM TOJOBKHU OoJiblliee KOJWYeCTBO Teruia. CHUrHajbHBIC - JAIOIIUe MpHU
ropeHuu 1BeTHoe Miams. Potorpaduueckue - Aarolre MIrHOBEHHYIO SIPKYIO BCTIBIIIKY,
UCIoNb3yeMyro npu ¢ororpadupoBanuu. CurapHele - CIUYKH YBEJIMUCHHOTO pa3Mepa
st 0ojiee TPOJOIDKUTEIBLHOTO TOPEHHsI MPU PACKypUBAHUHM CHTraphl. TpyOodHBIE-
CIMYKM VYBEJIMYEHHOrO0 pasMmepa s Oojiee NPOJOJDKUTEIHHOTO TOPEHHS TIpH
pacKypuBaHUU KypUTEIbHOU TpyOku. KaMuHHBIE - OYEHb JJIMHHBIE CIIHYKHU, YTOOBI
3aKUTaTh KaMHUHBL. ['a30BbIe - MEHBINCH JJIMHBI, Y€M KaMHUHHBIC, YTOOBI 3a)KUTaTh
razoBble ropenku. JlekopaTuBHbIe (ITOAapOYHbIE, KOJUICKIIMOHHBIC) - OTpaHUYEHHBIC
BBITTYCKM KOpPOOKOB (MHOTIAa HaOOpamu, YIOXKEHHBIMH B JICKOPATHBHYIO KOPOOKY).
[IpakTtuka (24): 1.M3ydeHue CBONCTB pa3IMuHbIX BUI0B CIIMUEK (OBITOBBIX, OXOTHUYBHUX,
TEPMHUYECKUX, CUTHAIbHBIX, KAMUHHBIX, ()OTOrpapUUECKUX).

Tema 6. Bymara (6 yacoB)

Teopus (24): OT mepraMeHTa W WIEJIKOBBIX KHHUT J0 Hammx aHed. llemmrornosa.
Cesizyroniye: KaojduH, KapOOHAT KalblUs, MUTMEHTHL. XJIOMYaTOOYMa)KHbIE TKaHHU.
Bunbl 6ymaru u ux nmpakTU4eckoe MCIob30BaHuE. TeXHOI0rus Mporu3BOACTBa OyMar.
Crpyktypa Oymaru T1OJ, MHKPOCKONIOM BO  (MIYOPECIEHTHOM  CBEYCHUH.
[Tonydabpukarel a1 TpoU3BOACTBA OyMaru: JApEeBECHAas macca WM I1EUII0JI03a;
I[EJUTI0J103a OJHOJIETHUX PAcTEHUU (COJIOMBI, TPOCTHHIIbI, KOHOIUIU, PUCA U JPYTHUX);
MOJIYLIEJUUTIONI03d; MakKyjaTypa; TpsSOu4Has I[ojiyMmacca; JUisl CHElUalbHBIX BHUIOB
OyMaru: acOecT, IIEepCTh W ApPyrue TEeKCTHIIbHbIE BOJOKHA. [Ipom3BoncTtBo Oymaru:
MIPUTOTOBJICHUE OyMa)KHOM Macchl (pa3MoOJl U CMEIIEHHWE KOMIIOHEHTOB, MPOKJIEHKa,
HANIOJIHEHWE M OKpacka OyMa)KHOM Macchl); BbIpaOOTKa OyMakKHOW Macchl Ha
OymarojenaTtenbHOl MaluHe (pa30aBiieHHEe BOAOW M OYMCTKA MACChl OT 3arpsi3HEHUI,
OTJIUB, IPECCOBAHUE U CYIIKA, & TAaK)KE MEpBUYHASA OTJEIKA); OKOHYATEIbHAs OTJIEIKa
(kananaMpoBaHUE, pe3Ka); COPTUPOBKA U YIIaKOBKA.

[pakTtuka (4 4): 1. I3ydyeHue CBOWCTB pa3IMUHBIX BUIOB OyMard.

2. [Tonyuenue Oymarmu.
Tema 7. Xumusi H cTpouTeIbCTBO (12 YacoB)

Teopust (4 4): CrpourtenbHbie pacTBopbl. M3Bects. Men. Ilecok. beron. llemenr.
Uctopus crekna. Kupnuuu. @apdop u dasue. J[peBecuHna — yHUKaIbHBINA CTPOUTEIBHBIN
Matepuai. Jlakokpacounsie MaTepuaibl. CBoMCcTBa 0MU(BI, MACISHBIX KPACOK, YMaJeH,
pactBopureneit. [TonsiTue 06 SKOIOTMYECKH YUCThIX MaTepuanax. Kepamuueckas neHa.
3unaput. Kampimur. Comnomut. I'pyro0Osoku. CHUIUKaThl METAJIOB MU BSXKYILHE
Marepuanbl. Koppo3usi cTpouTenbHbIX MartepuanoB. [loaumepsl B CTpOUTENBCTBE.
XHWMHUYECKHE CBOMCTBA CTPOUTENBHBIX MATEPHAIIOB XHMHUYECKAS CTOMKOCTh — 3TO
CBOMCTBO TMOKa3bIBA€T, HACKOJIbKO MaTepuaj YCTOMYMB K BO3JAEHCTBHUIO JPYTrUX
BEILIECTB: KUCJIOT, LIEI0Y€EH, coiel 1 ra3oB. Koppo3noHHas yCTOMYHUBOCTb — CBOMCTBO
Marepualia MPOTUBOCTOSATH BO3JIECUCTBUAM OKpYXarolled cpenbl. Yame BCEro 3To
OTHOCHUTCSI K CIOCOOHOCTH HE MPOIMYCKaTh Biary. PacTBOpHMMOCTh — CBOWCTBO, INPHU
KOTOpOM MaTepHall UMEET CIIOCOOHOCTh PACTBOPATHCS B PA3NTMUHBIX KUIKOCTSIX.
AJnre3usi — CBOMCTBO, KOTOPOE XapaKTepU3yeT CHOCOOHOCTh COEAUHATHCS C APYTrUMU
MarepuagaMyd U MOBEPXHOCTAMU. Kpucramnuzamus — XapakTepUCTHKa, MPU KOTOPOH
MaTtepual MOKET B COCTOSIHUY Tapa,pacTBopa WU paciuiaBa 00pa3oBbIBATh KPUCTAILIBI.
Buapl 3arpsizHenuil (bUIEBBIE,




paaualoHHble, ONOJIOTMYECKHE, ITYMOBBIE), 3HAYEHUE KUBBIX OPraHU3MOB B JIOMax U
KBapTHUpax.

[Ipaktuka (84): 1. OmnpeneneHue OTHOCUTEIBHOM 3albUICHHOCTH BO3/yXa B
OMEILEHHH.

2. Perienue 3aa4 ¢ 9KOJIOTUYECKUM COJIEPKAaHUEM.
Tema 8. Xumusi 1 aBTOMOOWIB (4 yaca)

Teopus (24): MaTepualibl, KOTOpbl€ UCTIOIB3YIOTCS JJIsl U3TOTOBJICHUS] aBTOMOOMIIEH.
3anpaBoYHbIE KUIKOCTH (TOILUIMBO, MACia, CMa3KH, OXJIAXIAIOIINE )KUIKOCTH), PE3UHBI
- IIMHBI W PE3UMHOTEXHUYECKUE W3JENNs; IUIACTMACCHI;, OTIEIOYHOIEKOPATUBHbIE
Marepuaybl (OOMBKA, JaKW M KPACKU, AHTHUKOPPO3HMOHHBIECMOKPBITUS U T. I1.); KJEH,
TEPMETHUKU. DJIEKTPOJIUT — 3TO YTO-TO 3HAKOMOE. BEH3MH, KEPOCUH U JIpyTrue€ «- WHBI
XUMHUYECKHE MPOLIECChl, MPOUCXOALINE MPU IKCILTYyaTallMK aBTOMOOMIIS. DKOJIOTUS U
aBTOMOOWJIb.

[IpakTtuka (24): 1. beH3uH u KepocuH Kak pacTBOpUTeNd. ONbITH IO 03HAKOMIICHUIO
C PacTBOPAIOIIMM ACHCTBUEM HEPTENPOAYKTOB, KaK M MPEABIAYIINN, IJI0OXO BHIIHBI C
JEMOHCTPALlMOHHOIO CTOJIa, [O3TOMY MX JIy4llle BCEro CTaBUTh B KAuyeCTBE
nabopatopHoil paboThl. a) B mpoOupku ¢ 6eH3MHOM, KEPOCHHOM M BOAOW HAJIMBAIOT IO
0,5 MJ1 pacTUTENBHOTO Macia U B30anThIBalOT. Macio pacTBOPSAETCS B yIIIEBOJOPOIAX.
OTMeyaroT Jy4Ilyl0 pacTBOPUMOCTh B OeH3uHe. 0) B HeOonblne cTakaHYMKW WA
(dappopoBbie YAIKK C TEMU K€ KUAKOCTSIMHU IMOMENIAIOT KYCOYKH TKaHHU C MSTHAMU
KUpa U IEPEMELINBAIOT UX CTEKISIHHON manioyko 2-3 muH. [locne BbICBIXaHUS TKaHU,
NOMEILIEHHbIE B OEH3UH U KEPOCHH, OKa3bIBAIOTCSI OUUIIIEHHBIMU OT JKHpA.

2. Topenue BpICIIUX YrAeBOAOpOAOB. a) CMadMBAaOT TMOJIOCKU (UIBTPOBAIBHON
OyMaru B O€H3MHE, KEPOCHHE, Ma3yTe U MOKUTal0T ux. BeliecTBa ropsAT CBETSAIIMMCS
wiamMeHeM. Beiciine yrieBoaopoasl pu ropeHnr 00pasyroT komnoThk. 0) Ha xene3Hsie
IUTACTUHKU WK (GapopoBbie KPBIIMIKK HATUBAIOT IO HECKOJbKY Kareinb OEH3MHA,
KEpOCHHA MU CMa304HOI0 Macja WiIh Ma3yTa U nojkuraior. HaGmrogaoT To e siBjeHue.
OOpamaroT BHUMaHUE Ha JIETKYI0 BOCIUIAMEHAEMOCTh O€H3WHA M Ha CPaBHUTEIHHO
TPYJIHYIO CrOpaeMOCTh Ma3yTa. B) B skene3nyto wiu ¢haphopoByro J0KEUKY MOMEIIAIOT
HEOONBIION KycOueK NapauHa M HarpeBaroT ero B ImiameHu ropenku. [lapadun
IUTABUTCS, @ 3aT€M TOPUT, 00pa3yst KOMOTb.

3. Ouncrtka OeH3MHA U KepocuHa. BeH3WH M KEpOCHH IMOCJE 3aBOJICKOW NEpEeroHKU
coJep>KaT TMpHUMECH HA(PTEHOBBIX KHCIOT W JPYTHX BEIIECTB, OCIOXKHAIOIIUX UX
npuMeHeHue. HeouuieHHblii KepoCuH, HampuMmep, IUI0OXO MOAHUMAETCS Mo (UTHUITIO
JaMIibl, ci1abo TopuT U ObICTpo oOpaszyerT Harap. HeouwuineHHbIE MPOAYKTHI MOKHO
y3HaTh 1O TPA3HOMY BUIY W Mayiol mpo3payHocTU. OYUCTKY MPOU3BOAST OOBIYHO,
oOpabarbiBasi He(TENPOAYKThI CIiepBa KOHIEHTPUPOBAHHOM KHUCIOTOM, a 3aTeMm
niesnoubto. HanmuBaroT B OONIBLIYIO IETUTENBHYIO BOPOHKY 15—20 M1 HEOUHMIIEHHOr O
KepOCHHA M TPHUOABISIOT 2-3 MJ KOHIEHTPUPOBAHHOW CEPHOM KUCIOTHL. BOpoHKY
3aKpBIBAIOT MPOOKOI U cMeCh BCTpsIXUBaOT 0koyio 10 muH. [Ipu 3TOM BOPOHKY JepxaT
pOOKOW BHU3 M BpEeMsI OT BPEMEHU OTKPBIBAIOT KpaH, YTOOBI BHIITYCTUTHh BBEPX Maphl
neTyuyux BemecTB. [lociie 3TOro cMecu Aar0T pacciaouThes, Ha YTO TaKke MOoTpedyercs
MuHYT 10 wnu naxe GoJbllle, U MEIJICHHO CITyCKalOT HM)KHHMIA CJION KHCIIOTO TyIpOHa.
OcraBiuiics B BOPOHKE KEPOCHH IPOMBIBAIOT IMOJOOHBIM K€ CIOCOOOM BOJOM B
TeueHrne 1—2 wmuH. BoOmHBIA Cc0M CIycKawT, a KEePOoCHH mpoMbiBaloT 5— 10-
IOPOLEHTHBIM PacTBOpoM mienoyu. Ilocie ciiMBaHWS LIEIOYHOrO CJIOS OTMBIBAKOT OT
KEepOCHHA BOJIOW ocTaTku Iienouu (mpoda denondranennom). Y OSKIAIOTCI B TOM, YTO




OUUIIEHHBIN KEPOCUH OKa3bIBaeTCs 0oJiee MpOo3pavyHbIM, JTyUlIe TOPUT U UMEET ApYyrou
3amax. Ha nucTku QuibTpoBanbHOM OyMard TMOMENIAIOT Kalld HCXOJHOTO H
OYHUIIEHHOT0 KepocuHa. OUUIIEHHBI KEPOCUH UCTIapSIeTCsl OJHOCThIO, HEOUHILIEHHbBIN
OCTaBJIsIeT MOCJIE ce0s MATHO MPUMECEH.

Tema 9. Xumus crupaet, yucTuT 1 youpaet (10uacoB)

Teopust (24): Mpuia. CoctaB, cTpoeHue, noiydeHue. CUHTETUYECKUE MOIOIINE
CpelICTBA W TOBEPXHOCTHO - aKTHMBHbIE BellecTBa. OcHOBHble KoMmoOHEeHThl CMC:
MOBEpXHOCTHO-akTUBHBIE BemiecTBa ([IAB); BcmoMoraTenbHble BELIECTBA: IIEIOYHBIE
conu - kKapOOHAT M CWJIMKAT HATpUs, HEUTpalbHbIE CONU - cynbdaT u Gocdar HATPUS;
KapOOKCUMETWIILIEIIION03a, MOJIUBUHWINHPPOIUIOH, XHUMHUYECKHE OTOEIUBATENH
(mepconm); XuMHUYeckue oTOenuBaTenu (MEPEKUCh  BoJOpoza);  (usmyeckue
(onruueckue) orbOenuBaTeNu - (GIyOPECUUPYIONINE COSAUHEHHUS; aJCOPOIMOHHBIE
Kpacutenu (yJabTpaMapuH, WHAWIO, CHUHTETUYECKUE OPraHWYECKUE IUTMEHTHI);
010/100aBKH - hepMEeHTHI (JIMMa3bl, TPOTEa3bl U JIP.); OTAYIIKH; aHTUCTATUKU.CpelcTBa
OBITOBOM XMMHUHU - XMMHYECKHE CPEACTBA MO YXOAy 3a COOCTBEHHOCTBIO: OJIEKIOM,
MoMeNIeHusiIMU,  aBromoOmisiMmu. K cpencTtBam  OBITOBOM ~ XUMHUU  OTHOCST
Ne3uH(PUIMPYIOLIUE CPECTBA, PENEJUICHTHI U TIp. cpencTBa. CpeacTBa ObITOBONM XUMHH,
MIPUMEHSIEMBIE ISl BBIBE/ICHUS TISATEH.

[Ipaktuka (84):1. Onpenenenue PH - cpenbl B MblIaX U MIAMITYHSX.

2. [IpurotoBieHne MbljIa U3 CBEUYKU U CTUPATILHON COJIBI.

3. BeiBenenue maren ¢ Tkanu. Mputa. CocTaB, CTpOCHHE, TTOJTYICHUE.
4. CpaBHEHUE CBOMCTB MblJIa CO CBOMCTBAMU CTUPATBHBIX MTOPOIIKOB.
Tema 10. Xumusi 1 KocMeTH4YecKkune cpeacrna (6 yacos)

Teopust(24): Kocmernueckue morouue cpeactsa. Kpemsl. [leHomoromnue cpencraa.
OnonackuBarenu U KOHAALIMOHEPHI. [ 'enn. CocTaB U CBOMCTBA KAK COBPEMEHHBIX, TAK U
CTapUHHBIX CPEJICTB TUTHEHBI; TPAMOTHBIN BBIOOP CPEACTB TUTHMEHBI; TIOJIE3HBIE COBETHI 110
YXOAy 3a KOKEi, BOJIOCaMH U MOJNOCThI0 pTa. COCTaB M CBOMCTBA HEKOTOPBIX MpENapaToB
TUTUCHUYECKOH, JICUeOHOM U IEKOPATUBHON KOCMETHKHU, TPAMOTHOE UX MCTIOJIB30BaHUE.
XUMHUYECKHE MPOIIECCHI, JIEXKAIME B OCHOBE YX0/1a 32 BOJIOCAMU, UX 3aBUBKH, YKIIAIKH,
OKpPACKU; MPaBUJIBHBIA YXO/] 32 BOJIOCAMH, FPAMOTHOE MCIIOJIb30BAHKE MPENapaToB AJs
OKPACKH U YKJIAJIKH BOJIOC, ODUEHTUPOBAHKE B MX MHOT000pa3uu. Jle3010paHThl U
O30HOBBIN «IIUT» IJIaHEThI. JlylucThIie BellecTBa B nappoMepun, KOCMETUKH, MOIOIIIUX
cpencrBax. Ddupnusie macna. Cocta. Cnoxkubie 3¢gupbl. CocTaB, CTpOCHHE, MOTYYEHUE.

[Tpaktuka(44): 1. U3yueHue coctaBa 1eKOPATUBHON KOCMETUKHU MO STUKETKAM.
2. Onpenenenue PH - cpenpl B MblIax U MAMITYHSIX.
3. 3Bneuenne r3(hupHBIX Macen U3 pacTuTeNnbHOro Marepuania. [lepeunas msita, enoBoe
MacJIo.
4. TlomydeHue CI0KHBIX A3(UPOB U3 OPTAHUYECKHUX COCTUHEHUN. DTUIMETAHAT (3amax
poma). M3o0yTmimaTanat (ppyKTOBBIN 3amax).
Tema 11. Xumus — xo3siika qjomamHeii antedku (124yacos)

Teopus (54): JlekapcTBEeHHBIE TpeNapaThl, UX BUIbI U Ha3HaueHue. Kaxxaoe nekapcTBo
— XMMHMYECKUHN peakTuB. MHororpanueli nox. Ilouemy Hox Hano aepxarb B IUIOTHO
3aKyMOPEHHOM CKIISTHKE. «3eI€HKa» WIH PacTBOp OPMILTHAHTOBOTO 3e1&Horo. HeoOsrunbie
CBOMCTBAa OOBIYHOM 3€lNEHKU. AKTUBUPOBAHHBIM yroijb. JlekapcTBa OT MPOCTYHBI.
Buramnubsl CaMozenbHble JIeKapcTBa. ACIUPUH MW alleTWICATALWIOBAS KUCJIOTA U €T0
cBoiicTBa. UTo monesHee: acnupuH Win yrcapus, HypodeH uinu uoynpoden? [lepexuch




Bojopoaa u rujaponepur. CBoicTBa mnepekucu Bogopoaa. llepmanranat kanws,
MapraHilOBOKUCIIBIN Kalliii, OH K€ — «MapraHijoBka». HeoObIuHbIe CBONCTBA MapraHIIOBKH.
Kakyro omacHOCTb MOXET MPEeACTaBIISITh MapraHiioBka. HyxHa a1 B JIoMalllHEe anTeyke
6opHas kucnora. Ctapble JIekapcTBa, Kak C HUMH MOCTYNUTh. Borpocs! k cemunapam: 1.
Ilepmanranar kanusi. Mcropust OoTKpbiTHA. Duzndeckue cBoicTBa. OKHUCIUTENIbHbBIC
cBoiictBa. IlpaBuna xpaneHuss mnepmaHaranara kamms. 2. IlpuMmeHenuwe pacTBopa
NepMaHranatra Kaiaus B ObITy, B MeauiuHe. Mepbl TIEpBOM MOMOIIM MPH OTPABICHUU
KOHIICHTPUPOBAHHBIM PAcTBOPOM IepMaHTaHaTa Kamus. 3. PacTBop OpwmmaHTOBOTO
3eneHoro. Ilepokcun Bomopoma, wucropus OTKpeiTus. lleprumpons.  ®Pusnueckue,
XMMUYECKHE CBOMCTBA. I[IpuMeHeHHMe B MEOUIIMHE: KPOBOOCTAHABIMBAIOIIEE U
Ne3UH(UIMPYIOIIEE CPEJICTBO.

[paktuka (7 4): 1. I[Tonyuenue omxohopma.
2. JleiicTBUE KUCIOT HA OpUIUITMAHTOBBIN 3€JICHBIN.
3. lllenounoe pacierieHUe JTEeBOMULIETUHA.
4. KauecTBeHHas peakiysi Ha IEPOKCU]] BOAOPO/A.
5. Onpenenenrie BATAMUHOB B IperapaTrax NoJIUBUTAMUHOB.
Tema 12. Xumust B Meauiuse (32 yaca)

Teopust (204): IlepBbie marm xumuu B wmeauruHe. [lonsrtue o Qapmakomoruu,
UaTpOXUMHH, Xxumuorepanuu. [lapanenbc — OCHOBOMOJOXKHUK MEAULUUHCKONM XUMHH.

Knapnuii T'anen — ¢dapmakonor. II. DOpaux — OCHOBONOJOXKHUK XUMHOTEPAIHH.
[Ipodeccun: xumuk, OMOXUMUK, (papMarieBT, JTaOOPaHT.
JlexkapcTBEHHBIE BeElI[eCTBA. Knaccudukauu JIEKApCTBEHHBIX BEIILIECTB:

(dapmakonoruueckasi, xumudeckasd. CpIpb€ 1  MONYYEHUS  HEOPraHMYECKHX,
OpPraHUYECKUX JEKAPCTBEHHBIX BellecTB. DOPMBI JIEKapCTBEHHBIX MPENnapaToB: TaOJIETKHY,
Ipaxke, CBE€YH, SMYJIbCUH, CYCIIEH3UU, HACTOWKH U .

[paktuka(124): 1. O3nakomieHue ¢ popmMamu JIeKapCTBEHHBIX MPENapaToB.
2. 3HaKOMCTBO ¢ 00pa3laMu JIEKAPCTBEHHBIX CPE/ICTB U OIBITHI C HUMHU.
3. DKCKypcHsi B MEAMYHKT.
Camble pOCThIE U3 JIEKAPCTB
Ilepmanranar kanus. Hcropus OTKpbiTHA. Pusznueckue CBOMCTBA. OKUCIUTEIBHBIE
cBoiicTBa. [IpumeHeHnue pacTBOpOB MepMaHraHaTa Kajaus B ObITy, B Menunune. [IpaBuna
XpaHeHus. Mepbl nepBOi IMOMOIIM IIPU OTPABICHUM KOHILIEHTPUPOBAHHBIM PACTBOPOM
IIEPMAaHraHaTa KaJusl.
ITepokcun Bomopona, ucropust OTKpbITHS. lleprunpons. Pu3nyueckue, XUMUYECKHE
cBoiicTBa. llpuMeHeHue B MenuiMHE: KPOBOOCTAaHABJIHMBAIOIICE U Je3WH(UIIMPYIOIIEe
CPEICTBO.
Won: ucropust OTKPBITUS, CTPOEHHUE, (PU3NUYECKUE U XUMHUYECKUE CBOMCTBA, MPUMEHEHUE.
bopnasi kucnora, OOpHBIM CHOUPT, AHTUCENTHYECKAs AKTUBHOCTh. DHU3HUOIOTHMUYECKHI
pacTBop.
JIsmuc. Hawmateipasiii cnupt. ['ekcarmapar xyopuaa kKaineuus. 'enraruapar cynbdara
L{MHKA.
AKTVUBHUPOBAHHBIN YT OJIb.
[IpakTuka 1. [TpuroroBineHnue pacTBopa XJIOpUa KaJbLKs C 3aJJaHHON MacCOBOM JTOJIEH.
2. «Kunkuit xameneony». Pasznoxenue mnepokcuaa Bojopoxa. H202 — oxucnurens,
BOCCTaHOBUTENb. PacTBOpeHme uoma B Boae, B cnupre. Pacno3HaBaHWe HOIMIIOB.
OO6eciBeunBaHre pacTBOpa MepMaHTraHaTa Kajiusi akKTUBUPOBAHHBIM YTIIEM.




AnoButeie BemectBa SAnpl. Knmaccudukarust sIOBUTHIX BEMIECTB. YTapHBIA ras:
npu3Haku oTpasieHud. Oka3aHue MepBor MoMomu. PTyTb. TOKCHYHOCTh MapoB PTYTH.
Comu pTyTu: KOJOMENb, CyJeMa, NPUMEHEHUWE B MeaunuHe. Mpimbsk. CBHUHEL.
Coenunennsi xpoMa. TOKCUYHOCTH OpraHM4ecKux pactBoputeneil. [IpaBuna XpaHeHus
S710B B OBITY. Mephl epBOil MOMOIIM MPU OTPABJICHUHU.

XuMus ©u MeaulMHA. buoreHHesie aneMeHThl U UX coeauHeHuss OOmmii  0630p
OMOJOTMYECKON PpOJIM 3JEMEHTOB-OpraHoreHoB Yriepoia. Bomopoa. Kucnopon. Asor.
Cepa. Docdop. buomormyeckas poiab HEKOTOPHIX HEMETAUIOB, HE OTHOCSIIUXCS K
opranoreHam ®top. Xiop. bpom. Won. Kpemunii. Cenen. buosiornuecku BaKHbIE
HEOpraHU4YeCcKHe coequHeHust HemeTamnoB. Kucnopoa. O3o0H. Boga. MuHepanbHbi€ BOJIBL.
ITepokcun Bomopona. depMeHTATHUBHBIE CpPEACTBa 3alIUThl opraHu3ma. CepoBOIOPOI.
Ammuak. [uxn wMoueBrnHOOOpazoBaHusi. MoHoOkcua a3ota. HwuTpaThl, HUTPHUTHI.
VYrnekucneii  ra3.  MoHookcua ~— yraepoma.  bydepHeie  cucTteMbl  opraHu3Ma.
I'uapokapOonarnas Oydepnas cucrema. docdarHas OydepHas cucrema. MexaHH3M
OydepHoro paeicTBus cucteMbl. B3auMOCBS3b KPYroBOPOTOB OHMOIE€HHBIX 3JIEMEHTOB.
buoneoprannyeckas xumMus W MenunuHa HeopraHW4yeckyro OMOXMMHUIO MOXHO
paccMarpuBaTh KAaK IPWIOKEHHWE MPUHLWIOB KOOPAWHALIMOHHOW XWMHHM METAJUIOB K
OounonornyeckuM mpodiemam. Meraiisl B OpraHu3Me deinoBeka bruomorudeckast poib
«MeTaoB Xu3HW» O01mmii 0630p ponu s-metamuioB. Harpuit. Kanuit. Marauii. Kansiuit.
JlaHHBIE METAIIIIBI PACCMATPUBAOTCS COMJIACHO IJIaHA:

1. Conep>kanue B 3eMHOM Kope. BakHeilmme npupoiHbie COeAMHEHUS.

2. Conepxanue U (HOpMBI CYIIECTBOBAHUS B KMBBIX OpraHuW3Max. buomormueckasi poib.
3. [IpuMeHeHne MeTasuia v ero COeIMHEHNUN B MEAUITUHE.

4. TOKCUYHOCTh METaJllIa U €r0 COSTMHECHMUI. )

OO0muii 0630p pomu d-meramioB. JKemeso. Mapranen. KoGaner. Menp. Ilunk.
MonuGpeH.

JlaHHBIE METAUIBI PACCMATPUBAIOTCS COTIIACHO IJIAHA:

1 Conepxanue B 3eMHOM KoOpe.

2. Baxxneiiime nNpupoaHbIe COSTUHEHUS.

3. Comeprkanuie u (hOpPMBI CYIIECTBOBAHUS B )KUBBIX OpraHu3Max. buojornueckas pob.

4. ITpuMeHeHre MeTalla U €ro COEAMHEHU B MEIUIIUHE.

®U3MONOrMYECKass U MATOJOTMYECKasl POJIb HEKOTOPBIX AJIEMEHTOB B OpPraHU3MeE. S-
Onementhl. d-DneMeHThl. KoMImiekcHbie (KOOpAMHAIIMOHHBIC) COCAMHEHHS Pa3IMIHBIX
AJIEMEHTOB B OpraHu3Me. OJEMEHTBI, OOJIe3HH, JieKapcTBa. BHOMOrMuecKkr axTHUBHBIC
MOJIEKYJIBI.

Bona. AmwunOkuCIOTEL. AckopOuHOBas kuciota. OpTOMOJEKyJIspHas MEIUIIMHA.
buonornueckn akTUBHBIE OJMTOMEPHI bHoOIOrmyeckas pojb HEKOTOPBIX METAJUIOB, HE
OTHOCSIITUXCS K «MeTaiiaM kxu3Hny». Amromuauii. Cepebpo. bapwuii. Ptyts. CBunerr.

[lpaktuka. Temamuueckas UKMoOpuHa « Xumus u MEOUYUHAY.

dusnueckas XUMHUS U MEIUIUHA.
du3noNor — 3T0 PUIUKOXUMUK, UMEIOIINH JI€I0 C ABICHUSIMH )KMBOTO opranusma. .M.
CeuenoB JKuBble OpraHu3Mbl MOT'YT CYIIECTBOBATH JIMIIIBL OJIarofaps X 3aMedyaTeabHON
CIIOCOOHOCTH KUHETUYECKH KOHTPOJIUPOBATh XUMUUECKUE PEAKITNN 1 TEM CaMbIM
NOJIABJISITh CTPEMIIEHUE K JOCTHKEHUIO TEPMOAMHAMUYECKUX paBHOBecuil. 11.B. bepe3un
Xumudeckasi TEpMOJIMHAMUKA U KUBbIE OpraHu3Mbl TepMOoIMHaMUKa U OPTaHU3MBbI.
XuMuueckast 1 OMOXUMHYECKasi KHHETHUKA U KaTanu3. @epMeHThI — OMOJIOrH4ecKue
KaTaJau3aTopbl. 3HAYEHHE PACTBOPOB JJisi OMOI0TUU U MeaulMHbL. KuciaoTHo-1enounoe



paBHOBecHE U Oy(epHBIE CUCTEMBI OpTraHu3Ma. AMHUHOKHCIOTHBIE Oy(epHBIEC CUCTEMBI.
benkoBbie 6ydepHbie cucTembl. I3MeHEeHNE KUCTOTHO-IIIEIIOYHOTO PABHOBECHS TTPU
Pa3JIMUHBIX 3200JICBaHUSX.

MeaunuHcKue MaTepuaJibl

Heoprannueckue MeauuuHCKHE Martepuanbl. MeTtaiuibl. YTIIEpOAHBIE MAaTEpHUabl.
MexaHuU3MBbI B3aUMOJICHCTBUSI METUIIMHCKUX MAaTEPUAIOB C OMOJIOTHYECKUMH CUCTEMaMHU.
B3aumopelicTBusi: MmaTepuail — KpoBb, MaTepuai — TKaHb, MaTepuall — KJIETKa, MaTeprail —
OHMOIIOUMEpHI.

HckyccTBeHHBIE  OpTraHBbI. Anmapatsl «UCKYCCTBEHHOE cepALe-JIerkoe»,
«HACKYCCTBEHHas mouykay. VICKyCCTBEHHOE CEepJIIle YeJIOBEKa C aBTOHOMHBIM MCTOUYHHKOM
NUTAHUS.

Bompockl k cemuHapam: 1. Moj: HMCTOpHS OTKDHITHS, CTPOCHHE, (GU3MUYECKHEe H
XUMUYECKUE CBOMCTBA, IPUMEHEHHE.

2. bopHas kuciora, OOpHBIN CIUPT, AaHTUCENTUICCKAS AKTUBHOCTb.

3.®uznonornueckuit pactop. Jisnuc. HamarslpHblil coupr.

4. ®OypauuiavH. AKTUBUPOBAHHBIN yroiib. ['opunyHuKU, Tuiacteipu. X npumeHeHue,
CBOMCTBA, CITIOCOOBI XpaHEHUS.

5. AcnupuH. [Ipumenenue, papmakoioruieckoe JeHCTBUE HAa OPraHu3M.

6. ArTHOMOTHKH, Knaccudukanms. JlucoakTpuos.

/.ApoMaThuecKre Maciia U uxX JIEUCTBUE HA OpraHu3M. ApoMaTepanusi.

8. AcriupuH, pU3NYECKUE CBONCTBA, UCTOPHS MOTYUCHHS.

9. AHTHOMOTHKHU, UICTOPHUS OTKPBITHSI.

10. Knaccudukaius siOBUTHIX BEIIECTB.

11. YrapHnslii ra3: npusHaku oTpasiieHus. OKa3aHUe NEPBOM MOMOILIH.

12. Pryts. TokcuuHoCcTh mapoB pTyTu. Conu PTyTH: KaJOMeJb, CyleMa, IPUMEHEHUE B
MeauiuHe. Mpibsik. CBuHen. CoequHEeHUsT Xpoma.

[IpakTuka 1. MccnenoBanue JeKapCTBEHHBIX IPENapaToB.

2. llenoBas urpa «Cnacute 001bHOrO». JlenoBas urpa COmpoBOXKIIAETCS MPOBEICHUEM
KayeCTBEHHOI'0 aHajiM3a pacTBOpa KOHKPETHOI'O BEIIECTBA XMMHUYECKUMHU METOAAMH.
(BemecTBa: THOCynb(haT HATpHUs, HOBOKAWH, JaKTaT Kaiublusg, D-TIIIOK03a, METHBINA
KYIIopoc, OpoMu Kaus, CyJab(aT Maraus).

3. HccnenoBanne TOKCUMYHOCTH OBITOBBIX BemecTB. OCTOPOIKHO, MHUIIEBBIC H00aBku! Mx
NENCTBUE HA OPTraHU3M.

4., Pemenue 3a/1a4 1o o0Iel XMMUN ¢ MEAUKO-OMOJIOrHYECKOM HAPaBICHHOCTBIO.

5. Konkypc (konnuecTBeHHBIN) uncia pemeHHbIX 3aaad. CoctaBieHrne cOOPHUKOB 3a/1a4y
yyanuxcsi mo teme (¢ pemenusiMu). CocTaBieHUE TBOPUECKUX pPACUETHBIX 3a7ad II0
pPa3JIMYHBIM TEMaM.

Tema 13. BolnostHeHne npoekToB (7 4acoB)

Teopust (29): Ilonstue npoexra. Tumbl NPOEKTOB, OCHOBHBIE 3Tallbl BBHINOJTHEHUS
npoekTa. Kpurepun olieHMBaHUS BBINOJHEHUS W 3alIUThI MPoeKToB. Co3gaHue mpoeKTa
OCYUIECTBIISIETCS MO cieayromuM 3Tanam: — OnpeneneHue npobiaemMbl; — AKTyanu3anus
TeM; — BriOop oObekta nzydenus; — [locranoBka nienu u 3anay; — [logbop marepuana; —
Beibop wmetonoB wuccinenoBanus; — IlpoBefeHue 5SKCHEpUMEHTANbHOW pabOThI; —
Odopmitenne padboThl; — 3amUTa IPOEKTA, IPEACTABIECHUE PE3YJIHTATOB.

[Ipaktuka(54): BeimogHeHWE NPOEKTOB C€  HMCIOJIB30BAHHEM  KOMIIBIOTEPHBIX
TEXHOJOTUH. 3aluTa MpoOEeKTOB.




IINTAHUPYEMBIE PE3YJIBTATDBI
JIuunocmmnoie pezyromamoi:

cOPMHPOBAHHOCTh ~ MOTHBAIMA K OOYYCHHIO W
1eJIeHAIIPaBICHHON MO3HABATEIILHOM JIeATEIbHOCTH;

TOTOBHOCTh U CITIOCOOHOCTH K CaMOOOpPa30BaHUIO;

CITOCOOHOCTH K CaMOCTOSITEIbHOM, HCCJIeI0BaTEIbCKOM,
nH(OPMAIIMOHHO- TTO3HABATEILHON, aHAIUTUYECKOHN JesATeIbHOCTH;
c(hOpMUPOBAHHOCTb  HABBIKOB  COTPYJHHUYECTBA CO CBEPCTHHKAMH
Y B3pOCIIBIMHU.

Memanpedmemmnuvie pe3yromamal:

c(hOpMHPOBAHHOCTh TMPEACTABICHUN O B3aUMOCBS3M W B3aMMOJICHCTBHH
€CTECTBEHHBIX HAYK;

c(hOpMUPOBAHHOCTb YMEHHH CaMOCTOSITEIBHO ONPENENATh M[EeIU U
COCTaBJISITh IUIAHBI JIEATEIIBHOCTH; CaMOCTOSITEIbHO OCYIIECTBIISTh W
KOPPEKTHUPOBATH JIEATEIBHOCTD;

BJIQJICHWE HaBBIKAMHM TOJY4YEHUSI HEOOXOoAuMoW HHGPOpMAIUU, YMEHHUE
KPUTUYECKA €€ OIEHWBAaThb W 00pabaThiBaTh, YCIENIHAS OPUEHTAIUSA B
Pa3NUYHBIX UCTOYHUKAX MHGOPMALINH;

YMEHHE UCIOJIb30BaTh CPEACTBA UHPOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHM;

YMEHUE aHallM3UupoBaTh, OLIEHUBATh, IMPOBEPSITH HA JOCTOBEPHOCTH

1o0001IaTh HAYYHYIO HH(DOPMAIINIO;

BJIaJICHUE HAaBbIKAMU TO3HABaTEIbHOM pedJaeKCuu W Mpe3eHTaluu
PE3yNbTAaTOBCOOCTBEHHBIX UCCIEAOBAHUM.

Ilpeomemmnvie pesynsmamepl: 1OCIE 3aBEpUICHHS OOy4YeHHs [0 MpPOTrpamMme
oOyuaromuecst OynyT 3HaTh:

— CcOCTaB, CBOWCTBA, 00JIACTH MPUMEHEHUs] Hanbosee pacpoCTPaHEHHBIX BEIIECTB U
MaTepHAJIOB U YMETh IPUMEHSTh UX 110 HA3HAYECHUIO, COOJII0/1as1 MpaBuiia 0€30MacHOro
oOpalleHus ¢ HUMH;

— POJIb XUMHYECKHX 3JIEMEHTOB U UX COSAMHEHUN B )KM3HEIEATEIHbHOCTH OPraHu3Ma;
— BaKHEHIIMe XUMUYECKHUE MPEBPAIllCHNs, JIekKallllie B OCHOBE METa00IN3Ma;

— HEKOTOpbI€ HEOPTraHUYECKHE U OpraHUYeCcKe BEIIeCTBa, IPUMEHsIEMBbIC B
MEIUIIHE.

[Tocne 3aBepiieHust 00y4eHus 1O Mporpamme odydaroniuecs OyayT yMETh:

— COCTaBJISITh CXEMbI OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX SJIEMEHTOB B IPUPOJIE,
00OCHOBBIBaTh POJIb KaXKA0I0 B COXPaHEHUH MTPUPOJIHOTO PaBHOBECHS,
aHAJM3UPOBATh IPUYUHBI U ITOCIEACTBUS €r0 HAPYIICHNUS;

— IPOBOJUTH XUMUYECKUN IKCIEPUMEHT M0 OOHAPY>KEHHUIO KATHOHOB U aHUOHOB B
pacTBopax;

—co0uroaTh npaBusa 0€30MacHOCTH NPy OOPAIIEHUH € JIEKAPCTBEHHBIMU
BEIIECTBAMHU U CPEJCTBAMH OBITOBON XMMHUU;

—COCTaBJIATh OTYET O MPOJCIIAHHOM YKCIIEPUMEHTE;

—MPUMEHSTH BEUIECTBA 110 HA3HAUCHUIO;



—peuaTb 3aaa4du pa3J'II/I‘IHOI\/’I CTCIICHU CJIOXXHOCTH:. KaK THIIOBBIC, TAK U
KOMIIJICKCHBIC, —Ppa3BHUBATb CO6CTB€HHYIO HMHUIONATUBY U ITO3HABATCIIbHYTO
AKTUBHOCTD IIPpU PCIICHNUHN PA3JIMYHBIX BOIIPOCOB U HpO6JICM B XUMHHU.

PA3JIEJI 2. OPTAHU3ALHHWOHHO - NEJATOI'MYECKHUE YCJIOBUSA
PEAJIM3ALIUUA ITPOT'PAMMBbI

KAJIEHJIAPHBIN YUEBHBIN T'PA®UK

No
i OcHOBHBIE XapaKTEpUCTUKN 00pa30BaTENBHOIO Mpoliecca
1. | KonuuecTBO yueOHBIX HEETh 34
2 B IIEPBOM IOJIYTOAUHN 16
3. BO BTOPOM IOJYTOJUN 18
Hayano yuebHoro rona (ruianupyemas jata Hadaja
4 )y @ (Tasmpyemas 1 01.09.2023
3aHATUN)
OxoHuanue ydeOHoOro Troaa (mIaHupyemas ara
5. y4eOH A (WwiaHMpyemas Aata | g g 9094
OKOHYAHUS 3aHSITHI)
6 KonmdecTBo yueOHBIX YaCOB Ha OJTHOT'O YYaIIerocs B 4
" | HeAeno
7 KonmdecTBo yaeOHBIX 4aCOB Ha OTHOT'O YJaIlIerocs B 144
" | ron
8. | ®opma oprarmzaru 00pa3oBaTEILHOTO MpoIiecca OYHO

YCJIOBUA PEAJIMZALIUAU ITPOI'PAMMBI

Mamepuaﬂbno-mexnu yeckoe obecneuenue npozpammol

OpraHuzalMoHHble  YCIIOBHS, MO3BOJSIIOIIME  PEaIu30BaTh COZIEpKAHUE
JIOTIOTHUTENIBHOW 00pa30BaTebHON TpOrpaMMmbl «XUMHUSL B KU3HHU YEIIOBEKa»
IPEIoNaraloT HaJu4ue: - MOMEIICHUS, YKOMIIEKTOBAHHOTO CTaHIAApTHBIM Y4EOHBIM
00opyioBaHUEM U MeOENbI0 (I0CKa, MapThl, CTYNbS, MKa(bl, dJIEKTpooOECcIeueHue,
BBITSDKHOM MIKad, pakoBUHA C XOJIOTHON BOJIOIPOBOIHOMN BOJION ). - HEOOXOUMBIX JJISI
JKCIIEPUMEHTOB O00OPYJIOBaHUS WU PEAKTUBOB. - MYJbTUMEIUWHOIO 00OPYIOBaHUs
(KOMITBIOTEP, HOYTOYK, IPOEKTOP, (DIIKAPTHI, SKpaH, CPEACTBA TEIEKOMMYyHHUKAIIH
(JlokanbHBIE IIKOJBHBIE CETH, BBIXOA B MHTEpHET). [upaktuueckoe oOecriedeHue
IIPEATIONIAracT HAIMYME TEKCTOB Pa3HOYPOBHEBBIX 3aJaHUN, TEMATUYECKUX TECTOB 10
KOKIOMY pa3fiely TEMbl, WHCTPYKIMN JJI1 BBITIOJIHEHUS TMPAKTHUYECKUX padorT,
Tabnuibl xumuueckux saemeHToB J.M. MenneneeBa, Tabiuibl pacTBOPUMOCTH
OCHOBaHUM, KUCJIOT, COJICH.

Y4eOHO-MeTOAMYECKOE 00ecTIeYeHrne POrPaMMbl

Metoauka oOydeHuss mo mporpamMme «XuMHS B JKM3HH YEIOBEKAa» COCTOUT W3
COUYCTAHUA JICKLIMOHHOI'O H3JIOKEHUS TEOPETUYECKOro Marepuana C HarsJIHbIM
NIOKa30M WJUTIOCTPUPYIOIIETO MaTepraa U IPUEMOB PELIEHUS MMPAKTUYECKUX 3a/1a4.
OOyuaromuecs 3aKpervIsSioT NOJTy4YEHHbIE 3HAHUS TyTEM CAMOCTOSATEIbHOTO



BBIIIOJIHCHUA  ITPAKTHYCCKUX pa60T. I[JDI pasBUTHUA TBOPYCCKOI0 XHMHYCCKOI'O
MBIIIJICHUS U HaBBIKOB aHAJIMTHYECKOU ACATCIIbHOCTH IICAaror nmpoBOJUT CCMHUHAPLI,
3aHATHA 110 IMPE3CHTAINMU TBOPYCCKUX M IPAKTUYICCKHUX pa60T, MO3T'OBBIC IITYPMEI,
HWHTCIUICKTYAJIbHBIC UT'PBI.

Hnugopmayuonnoe ovecneuenue

CIPaBOYHMKH, YU€OHBIE IIAKaThl, JONOJHUTENbHAS JIUTEpaTypa 110 XUMHUH,
pa3laTOYHbIN MaTepHal, No100pKa KOMIIbIOTEPHBIX MPE3CHTALUN 1
BUJIEOMATEPUAJIOB

®OPMbBI ATTECTAIIUU U OHEHOYHBIE MATEPHUAJIBI

(I)OpMLI NMpoBEACHUSI aTTECTAUU: OIIPOC, TCCTUPOBAHUC, AHKCTUPOBAHMUC,
KOHTPOJIbBHOC 3a1aHUC, IICAaIrOrni4cCKOC H36HIO,Z[€HI/IC.

JIist oTcaexxuBaHUsl PE3yJIbTATUBHOCTH 00Pa30BaTENILHOIO IMpollecca Mo Mporpamme
«XUMHUSI B JKA3HM 4YEJIOBEKa» HCIOIB3YIOTCA CIEAYIOIIHE BUIBlI KOHTPOJS: -
IpEeIBapPUTEIbHBIA KOHTPOJb (TpOBEpKa 3HAHUM ydalluxcs Ha HayaJbHOM JTalle
OCBOEHHMSI IPOrPAMMBI) — BXOJAHOE TECTHPOBAHUE; - TEKYIIUA KOHTPOJIb (B T€UEHUE
BCEr0 CpoKa peaju3alid MpOrpamMMmbl); - HUTOTOBBIM KOHTPOJb (3aKIHOUUTEIbHAS
poBepKa 3HAHUM, YMEHH, HABBIKOB MO UTOraM peanusauuu [Iporpammer).

CDOpMBI aTTeCTaliuu: - CaMOCTOATCIIbHAA pa60Ta;

- TCCTUPOBAHHUC,

- TBOPUYCCKHUC OTUCTEI,

- Y4aCTHUC B TBOPUCCKUX KOHKYpPCAX U I'[pGI[MGTHOﬁ OJIMMIINAAC 110 XUMHUH,
- IpE3CHTAlUA U 3allUTa IIPOCKTA.

Texymuit KoHTpOIE: DOpMaMK KOHTPOIISI YCBOCHUS yU€OHOTO MaTepHaIanporpaMMBl
SBJISIFOTCS OTUETHI 110 IPAKTUUECKUM paboTaM, TBOPUECKHE paOOThI, BHICTYIIJICHUS Ha
CEMHUHApax, CO3/laHHE MNpPe3CHTAUU Mo TemMe U T. A. OOyyaromuecs BBIIOIHSIOT
3aJlaHdsd B MWHAMBUAYAJIBHOM TEMIIE, COTPYAHHMYAs C IEeNaroroM. BelmonHeHue
IPOEKTOB CO3JAET CUTYalMIO, IMO3BOJSIONIYIO pPEeaau30BaTh TBOPYECKHUE CHIIBL,
o0ecrneunTh BhIPAOOTKY JIUYHOCTHOTO 3HAHUSA, COOCTBEHHOIO MHEHUS, CBOEIO CTHIIS
JesTeNbHOCTU. BKitoueHne 00y4arommxcsi B peajlbHyl0 TBOPUECKYIO J1€ATENbHOCTD,
NPUBJICKAIOLIYI0 HOBU3HON U HEOOBIYHOCTBIO SIBISIETCSI CTUMYJIOM



pa3BUTHs MO3HABATENILHOrO HMHTepeca. OIHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTH
BBISIBJISITH TPOOJIEMBI M pa3peliaTh BO3HUKarolue npoTuBopeuus. [lo okoHuaHuu
KaXXJ10M TEMbI IPOBOJAUTCS UTOTOBOE 3aHATUE B BHUJIE TEMATUUYECKOIO TECTUPOBAHUS.
Hrorosas arrecranus npeaycMaTpUBaET BBINOJIHEHNE HHANBUAYAIBHOTO MMPOEKTA.

Cucrema oTC/Ie)KHBAHUS M OLICHMBAHHMS pe3y/bTaTOB O0y4YeHHUs JeTei
JAHHOW MporpaMme.

[Iporecc oOydeHUs IpeaycMaTPUBAET CICAYIONINE BHIBI KOHTPOJIS:

Bpems npoBenenus

‘ eab npoBeneHust

\ DopMbl KOHTPOJIA

BxoaHoil KOHTPOJIb

B
roga

Ha4dali€

y4eOHOro

Onpenenenue YPOBHS
pa3BUTHSL JIeTeH, ux
TBOPUYECKHUX CITIOCOOHOCTEM

Tect

Texymmid KOHTPOJIb

B TEUCHUE
yueOHOro roga

BCCT'O

Onpenenenue CTETICHU
YCBOEHHUSI  00yYaroUUMHUCH
y4e0HOro MaTepHana.
Omnpenenenue  rOTOBHOCTH
JIETE€W K BOCIIPUATUIO HOBOT'O
Marepuasa. [ToBeiIEHKE
OTBETCTBEHHOCTHU u
3aUHTEPECOBAHHOCTH JIETEH
B 00y4eHUH. [Ton6op
Haubosee 3¢ (peKTUBHBIX
METOAOB U CPEJICTB
o0y4eHus.

nmpakTudeckas padora;
cobeceI0BaHuE;
BUKTOPWHA, 3a4eT

3aJadaM

10

HUTOroBblii KOHTPOJIb

110
o0yueHus
nporpamme

B xoHue yueGHOro roaa
OKOHYAHUU

10

Onpenenenre  W3MEHEHUS
YPOBHS Pa3BUTHS JCTCH, UX
TBOPUYECKNX CIOCOOHOCTEH.
Ornpenenenre pe3yinbTaTOB
oOyuenusi. OpueHTUPOBAHHE
yYallUuXCsi Ha JajbHEHUIIee
(B TOM YUCIIe
CaMOCTOSITEILHOE)
oOyueHue. [Tonyuenue
CBEICHUH TS
COBEPIIICHCTBOBAHUS
00111e00pa3oBaTebHOM
nporpaMMbl W METOJIOB
o0yueHus.

3ammura IIPOEKTHO-
HUCCIIEN0BATEILCKON
paboThI

METOINYECKHUE MATEPHUAJIBI

Oco0eHHOCTRIO OpraHnu3alu O6p330BaTeHBHOFO

oOyueHue.

mponecca ABJIACTCA OYHOC




OcHoBHbIMH (QopmMamMu  pabOThl HA 3aHATUU SIBISIOTCS  KOJUIEKTUBHbBIE
OOCYXXIeHHs, AMCKYCCHUH, OKCKYpPCHH, TpaKTHUYecKue paboThl, HCCIEI0BaHuUE,
Ha0JIt0/IeHne, padoTa ¢ HAYYHOU JTUTEPATYPO.

OCHOBHbIE METO/Ibl OpraHU3alui Y4eOHO-BOCIIUTATEILHOTO Mpoliecca:
CrnoBecHBIN MeTOJ - pacckas, Oecena, 00CyKICHUE;

MeTton HarJISIIHOCTH - HaTJISIIHbIE TOCOOMs, (OTO- U BUJ€OMATEPUATIBI.
[IpakTrueckuii MeToa — HaOIIOICHHE, TPAKTUYECKUE PAOOThI, SKCKYPCUHUH.
OOBSICHUTENBHO-WIITIOCTPATUBHBIN - COOOIIEHIE TOTOBOM HH(POpMAIIUH.
YacTUYHO-TIOUCKOBBIN METO/I - BHIIIOJHEHUE MPAKTUUECKUX PadoT.

B mpouecce o0ydyeHuss npeaycMaTpUBarOTCs TEOPETUUECKUE M MPAKTUUYECKUE
3aHATUA. Teopernyeckas 4acTh OOBIYHO 3aHMMAET He Oosee 45 MUHYT OT 3aHATHUS U
4acTO MJIET NMAPAJUIENBHO C BBIIOJHEHUEM MPAKTUYECKOrO 3a/IaHHUs.

CmpyKkmypa 3aHAmMUIL COCMOUM U3 HECKOAbKUX IMAN08:

1. Opranuzanus Hayasa 3aHITUs (aKTyaau3alus 3HaHUH )

2. IlocTaHOBKa 1LI€NM W 3a]1a4 3aHATHSA (MOTHBAITHS)

3. Teopernueckas 9acTh (03HAKOMIICHUE C HOBBIM MAaTEPUATIOM )
4. TlpakTudeckast 4acTh (IEPBUYHOE 3aKPEIICHNE HABBIKOB)

5. IIpoBepka NepBUYHOTO YCBOCHHUSI 3HAHUM

6. Pedpmexcus

7. PexoMeH1a1uu Ji1 CaMOCTOSATENIbHONU PaboTHhI.

Ha 3aHaTusix npuMeHsIIoTCS TUAaKTHIECKAE MaTePHAITbL:

® JUAAKTUYECKHE TOCOOUs (KapTOUYKH, pa3laTOUYHbIN MaTepual, BOMPOCHI
JIJIS yCTHOTO ¥ TUCBMEHHOTO OMpPOca, MPAaKTUYECKUE 3aIaHus );

® BHJICO3AINCH, BUIEO YPOKH;

® IIpE3CHTALUH.
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