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IHosicHuTEeALHAA 3aIIUCKA

JlononuutenbHass oOmieoOpa3oBaTenbHas OOIIepa3BUBalollias MporpamMma (mgajiee
JOOII) «XuMHusl B )KM3HU YEITOBEKA» UMEET ECTECTBEHHOHAYYHYIO HAIIPABICHHOCTb.
JHOOII «Xumusi B ®U3HU 4Y€JIOBEKa» pa3paboTaHa Ha OCHOBE CIEIYIOIMIMX HOPMATHUBHO-
npaBoBBIX JOKyMeHTOB: ®enepanbHbiii 3akoH «0O0 oOpa3zoBanuu B Poccuiickoii
Oenepauun» o1 29.12.2012 Ne273-®3,KoHuenuus pa3BUTHS JONOIHUTEIBHOTO
oOpazoBanus nereit (yrBepxkaeHa pacnopsikeHueM IIpaButennctBa PO ot 04.09.2014
Nel726-p), Can-IluH K yCTPOWCTBY, COJEpX AaHUIO U OpPraHU3alUU JEATEIbHOCTU
o0Opa3oBaTeIbHBIX OpraHU3alUi JIOMOJHUTEILHOTO 00pa3oBaHusl jAeTel (YTBEpXKIEHO
[OCTaHOBJIEHWEM [ JTaBHOTO rocynapcTBEHHOro canutapHoro Bpaya P® ot 04.07.2014
Ned41), Tlopsanok opraHMzanuyd U OCYIIECTBJICHHS OOpa30BAaTENIbHOW NEATEIBLHOCTH IO
JOTIOJHUTENIbHBIM ~ 00111€00pa3oBaTeNibHbIM  MporpaMmaM  (YTBEPXKJIEH  MPUKa30M
MunucrepctBa oOpa3zoBanuss W Hayku PO or 29.08.2013 Nel008), Meronuueckue
PEKOMEHJAIMU 0 MPOEKTHUPOBAHUIO JOMOJHUTENIBHBIX O0OIEpa3BUBAIOIIUX MPOrpamMM
(Bxirouasi pasHoypoBHeBble mnporpammsbl) ([Ipunoxenune k mnucemy JlemapraMmeHTta
rOCy/IapCTBEHHOW TMOJUTUKH B cdepe BOCHHUTAHMS JeTed W MOJoAeku MUHUCTepCTBa
obOpazoBanus U Hayku P® ot 18.11.2015 Ne09-3242. [lonoxxkeHue O JOTMOJHUTEIBLHOU
obmeo6pazoBarenbHoii nporpamme MOV «Ommvuackas COILLL.

HomnonuutenbHas oOieoOpa3oBarenbHas oOIepa3BuBaionias mnporpamMma «XuMusi B
KU3HM 4YEJIOBEKAa» OpHUEHTHPOBAaHA Ha pa3BUTUE [O3HABATEIIbHOW aKTUBHOCTH,
CaMOCTOSITEJIbHOCTH, JIO003HATEIBLHOCTH, HA JOMOJHEHUE M YIIyOJIeHWE MIKOJIbHOU
OporpaMMbl MO XUMHH, (OPMUPOBAHUIO HHTEpeca K HAYYHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH.
HoBu3Ha 10MOIHUTENLHOH 0011€e00pa30BaTe/IbHOIl NMPOrpaMMbl «XUMHS B KU3HU
YEJIOBEKa» 3aKIII0YAaeTCsl B TOM, UTO KPOME OMNPENCIIEHHBIX 3HAHUN U YMEHHUH ydallluecs
IPOBOAAT OOJIBIIYIO U HAMPABICHHYIO pa0OTy MO HAKOIJICHUIO U PACHIUPEHHUIO 3HAHUHN O
OPUMEHEHHH XHMHWYECKHX BEIIECTB B TMOBCEJHEBHOW JXWU3HU. B mporpamme kpome
TPaIUIMOHHBIX ~ METOJOB U (opM  opraHuzalud  3aHATHH,  HCIOJIB3YIOTCS
nH()OPMAIIMOHHO-KOMMYHUKAaTUBHBIE ~ TexHonoruu. [lpumenenne WKT mo3Bomser
3HAYUTEJIbHO PACIIMPUTh BO3MOXXHOCTH TpEABABICHUS Yy4eOHOM  uHpopmaimu,
MO3BOJISIET YCUIUTh MOTHUBAIIUIO 00YYaIOIIUXCS.
AKTyaJIbHOCTh NPOrpamMMmbl. XHMHUS - 3TO HayKa O BEIIECTBAaX, MX CBOWCTBAX M
npeBpamleHuax. Poib XuMuUM B KHM3HM  YE€JIOBEKAa OrPpOMHA.  XUMHUYECKas
NPOMBIIUICHHOCTh B HACTOAIIEE BpeMsl pPa3BUBACTCS Topa3fo OwicTpee, uyeM Jrobas
Apyras, ¥ B HauOOJbIIEH CTENEHU OIpeAeNseT HaydHO - TEXHHUYECKHIl Mporpecc.
CoBpeMEHHOMY YEJIOBEKY IPOCTO HEOOXOAMMO 3HaTh W MPABWIBHO HCIIOIb30BaTh
JOCTHKEHUSI COBPEMEHHOM XMMHH U TEX BEILIECTB, KOTOPBIE UCIIOJIB3YIOTCS B OBITY.
3HaHMs, MOJy4YyaeMble B IIKOJE IO XHWMHH, BO3MOKHO W HEOOXOAMMO TIpaMOTHO
IPUMEHATh U B NMOBCEIHEBHOM *U3HU. [lo3HaBas OCHOBOMOJIArarOUIME 3aKOHBI XUMHH,
oOy4arommecs: 3HaKOMATCSA ¢ COCTAaBOM M CBOWCTBAMM Pa3IMYHBIX XUMUUYECKHX BELIECTB,
KAaK €CTECTBEHHBIM O0pa30M MPUCYTCTBYIOIIME B YEJIOBEUYECKOM OPraHU3Me, TaK U MpHU
HE3aBUCUMOM BHEIIHEM BO3JeHCTBUU. IIIKOJBPHUKH y3HAIOT, KAK UMEHHO 3TH BELIECTBA
BJIUSIIOT Ha MPOLIECCHI KU3HEAEATEIbHOCTH OpPraHu3Ma M Ha caMy »U3Hb YE€JIOBEKa - YTO
MI0JIE3HO U B KAKMX KOJIMYECTBAX, & UTO MOYKET OKa3bIBaTh OTPULIATEIBLHOE BIUSHHUE.



JlononHutenbHast oOpazoBaTesbHas 001epa3BUBaroias nporpaMma «XuMus B KU3HU
YeJIOBEKa» 3HAKOMUT OOyYalolMXCsS C KOMIUIEKCHBIMM TIpoOJeMaMu U 3ajadyami,
TpeOYIONMMU CHHTE3a 3HAHUM MO psAny npeaMmeToB (dusuka, OUOJOTHUS, SKOJIOTHS,
reorpadus, UCTOPHUs).

DKOJIOTMYECKUM aCTEKT: aHalIu3 M3MEHEHUU B OKPYXKaINIeH cpele U OpraHu3aius
CBOET0 BIIUSIHUA HAa CUTYalnio, GOpMUpPOBaHHE OEPEKHOTO0 OTHOIIECHUS K TIPUPO/IL.

Ou3nyeckuil acleKkT: u3ydeHue (U3MUYEeCKUX CBOMCTB BEIECTB, (PU3MUECKUE METOMbI
aHanu3a BeniecTBa. Mctopuyueckuil acliekT: UCTOPUUYECKHUE CBEJICHUS O BIUSHUU XUMUU HA
KU3Hb YEJIOBEKa.

buonoruyeckuii acnekT: n3y4eHue XUMHUECKOT0 COCTaBa 00BEKTOB KUBOM MPUPOIbI.

Nudopmatuka — mnouck wuHbopmauuu B HWHTEpHETE, co3gaHue U oQopMIICHHE
pe3eHTaIui, paboTa B TEKCTOBBIX M TAOJUYHBIX PEIaKTOPAX.

Conepxanue [IporpaMmbl 3HAKOMHUT OOYYalOIIUXCS C XapaKTEPUCTUKON BEIECTB,
OKPY’KaIOIIUX HAC B OBITY: BOJa, IOBapEHHAs COJIb, C BEIIECTBAMM, U3 KOTOPBIX CACIAHBI
nocyjia, CIHUYKH, KapaHjaliu, Oymara, CTPOUTEIbHBIE MaTepuasbl, aBTOMOOUJIbHAS
TEeXHUKa, JiekapcTBa. Takue TeMbl kak: «Boma», «lloBapeHHas comby», «Crnuukny,
«bymara» 1arT BO3MOKHOCTh aKTyaJu3allui SKOJOTUUECKUX 3HAHUN 00yUJaroIInXxcsl.

[IpakTrdyeckue 3aHATHUS CIOCOOCTBYIOT (OPMHUPOBAHUIO CHEIUATBHBIX YMEHHH U
HABBIKOB pabOThI C BEIIECTBAMU U 000PYI0BAHUEM.

[IpoexTHBle PabOTHI, TeMaTHKa KOTOPHIX MpuBoaUTCS B IIporpamme, MO3BOJIST
chopMupoBaTh y OOYUYAKOIIMXCS YMEHHUE CaMOCTOSITEILHO MPHOOpETaTh M MPUMEHSTH
3HAHMSI, a TAKXKE Pa3BUBAIOT UX TBOPUYECKHE CIIOCOOHOCTH.

AxrtyansHOCTh [IporpaMmMbl 00ycioBiieHa TeM, YTO B YYEOHOM ILIaHE IO MPEeIMETy
«XHUMHS» OTBEJIEHO Bcero 2 vaca B Hedelmo B 8 U 9 kimaccax u 1 yac B 10 u 11 xnaccax,
YTO JAeT BO3MOXHOCTh C(POPMHUPOBATH Yy OOYYAIONIMXCS TOJHKO 0a30Bble 3HAHMS TIO
npenmMety. B Toxke Bpems Bo3pact 13-16 neT sBisieTcsl BaXKHBIM 711 MPOPECCUOHATIBHOTO
camooripeieieHuss oOyJaromuxcsa. Bo3MOXHO, 4TO MPOCHYBIIUHCA HHTEpEC K XUMUHU
MOKET BJIMSATH Ha BRIOOP OymyIeit mpodeccun.

[Iporpamma HampaBieHa Ha JTMYHOCTHO-OPHUEHTHpPOBaHHOE oOyuyeHue. Ponp memarora
COCTOHUT B TOM, YTOOBI CO37aTh KaKJAOMY OOYdYaroIIeMycCsi BCE yCJIOBHS, JUIs HauOoiee
MOJTHOTO PACKPBITUS W pealu3aiuu ero crnocoOHocteil. Co3maTh Takue CUTYyallMH C
WCIIOJIb30BAaHUEM PA3IIMYHBIX METOJOB OOYYCHUS, MPU KOTOPHIX KKl 00ydaroniuics
MpujiaraeT cCoOCTBEHHbIE TBOPUYECKHUE YCHUIIUS M MHTEJUICKTyalbHblE CIOCOOHOCTH MpH
pELIEeHNH MTOCTABJICHHBIX 33/1a4.

[Tporpamma «Xumus B ®KU3HHA YEJIOBEKa» CO37[aHa C IeJIbI0 (POPMUPOBAHUS HHTEpECA K
XUMHH, PaCHIMPEeHUs Kpyroszopa oOydarommxcsi. OHa OpHUEHTHPOBAaHA HA OOYYAIOIIMXCS
13-15 nmet, TO ecTh TaKOTrO BO3pacTa, Korja pedsTtaM CTaHOBUTCS WHTEPECEH MHP,
KOTOPBIN MX OKPYXKAeT M TO, YTO OHU HE MOTYT OOBSCHUTH, a CTICIIHAIBHBIX 3HAHUH €II1e
He xBaTaeT. OOyyaroluecs ¢ POKJICHUSI OKPYKEHbI Pa3TUYHBIMU BEUIECTBAMU U JOJIKHBI
yMeTh oOpamatbcsi ¢ HUMH. OCHOBHBIM YCIIOBHEM 3aYMCICHUS JETeH s 00ydeHUs
ABJSIETCSI UX  3aMHTEPECOBAHHOCTHL M JOOPOBOJIBHOE  JKEJIIAHHE  3aHUMAThCS
€CTECTBEHHOHAYYHOMU JIE€ATEIbHOCTHIO.

Ileoazozuueckasn yenecooodpaznocms nPozpammol

[leparornueckast ueaecooOpa3HOCTh MPOrpaMMBbl 3aKIIOYAETCA B TOM, YTO B IpOILiecce
0o0y4eHHUs CO3[al0TCsl YCIOBUA K (DOPMUPOBAHUIO Y OOYyYAIOIIUXCA UEIOCTHON KapTHUHBI
MHPA, BOCIIUTAHUIO JIOJEH TBOPUECKUX M KOHCTPYKTHBHO MBICISIINX, TOTOBBIX K



PELICHHUIO HECTAaHAAPTHBIX )KU3HEHHBIX 3a/1a4y. Ha 3aHaTHsIX o nporpamMme GOpMHUPYIOTCS
yMeHHUsI 0€e30MacHOro OOpallleHHs] ¢ BEIIECTBAMH, HCIOJIb3YEMbIMH B TOBCEIHEBHOU
KU3HU, 3aKJIabIBAIOTCSI HOPMBI 3J0POBOT0 00pa3a >KM3HU. 3HAKOMCTBO OOYYaIOIIUXCS C
XUMHYECKUMHU BEIIECTBAMHM, M3 KOTOPBIX COCTOUT OKpPYXAIOIUNA MHUpP, MO3BOJISIET
PacKphITh Ba)KHEHIIME B3aUMOCBSI3M YENOBEKA M PA3JIUYHBIX BELIECTB B CpElIE €ro
oOuTaHus. DTO MO3BOJISET pPeOEHKY MPUOOpECTH 3HAHUS U YMEHHs, KOTOpPbIE OH B
JanbHEHUIIeM MOKET HCIOJIb30BaTh KaK B Ipoliecce 0Oy4YeHHs B pa3HbIX THUCLUILIMHAX,
TaK U B MOBCETHEBHOM KU3HU ISl pELIEHUsI KOHKPETHBIX 3aa4.

[Iporpamma oOecrieunBaeT pa3BUTUE YMEHUM B HAy4YHO - NPAKTUYECKON H
uccienoBaTenbckol nearenpbHocTd. Co3maer yclioBHUS Ji MOJHOLIEHHOTO Ppa3BUTHUS
TBOPUYECKHUX CIIOCOOHOCTEN KaXI0Tro O0Yy4arollerocs, yKperieHue UHTepeca K 3aHsITUSIM
0 XUMUHU.

[Iporpamma «XuMusi B JKU3HM YEJIOBEKa» CBS3aHA C BO3PACTHBIMH OCOOEHHOCTSIMU
oOydaromuxcs JaHHOTO BoO3pacTa: JI0003HATENbHOCTh, HAOJIONATEILHOCTh;, MHTEPEC K
XUMHYECKUM TIpOIleccaM; JKeJaHueM paboTarh C JabopaTOpHBIM O00O0PYIOBaHUEM;
OBICTpPOE OBJA/ICHHE YMEHUSAMH U HABBIKAMU.

Kypc HocuT pa3BuBaoiyto, e TeIbHOCTHYIO U TPAKTUYECKYIO HATIPABIEHHOCTb.

OTJANYHUTEIbHOH 0CO0EHHOCTHI JIAHHOW MpPOrpaMMBbl  3aKJIIOYAeTCs B TOM, 4YTO
mporpaMMa CyIIECTBEHHO JIOMOHSAET 00beM IIKOIBHOW mporpamMmbl o xumuu. Kpome
TEOPETHYECKOTO Kypca NpeayCMaTPHBAETCS 3HAYUTEIBHOE KOJIMYECTBO MPAKTHYECKHUX
paboT, TaBHAs I1e€Jb KOTOPBIX — pa3BUTHE NPAKTHUYCCKUX YMEHUW U HaABBIKOB
CaMOCTOSTEIIbHOM, SKCIIEPUMEHTAIBHON U UCCIEAOBATENLCKON JIEATETbHOCTH YUaIIUXCS.
PeGsita HaydaTcsi CTaBUTH MPOCTEUIINME OMBITHI, pabOTaTh C peaKkTUBAMH, ITUIAHHUPOBATH
CaMOCTOATEIbHYIO pa0OTy HaJl BEIOpAHHOM TeMOii, 0(OPMIIATh MTPAKTUYECKHUE PAOOTHI.

OOyyeHue 1Mo JaHHOW MpOrpaMMe OCYHIECTBISIETCS B (opMe MNpaKTHUYEeCKUX padoT,
AKCKYpCHUH, a TaKXKe MPelyCMaTpUBAETCSl MHAUBUyalIbHAs padoTa ¢ OJapeHHBIMU JEThMU
Y TMOJrOTOBKA 00YYaIOIUXCsl K HAYYHBIM KOH(PEPEHIIUSIM U MIPEIMETHBIM OJTUMITHAIAM.

Aopecam npozpammol

[Iporpamma paccunTaHa Ha JIE€TEHM CPEAHEr0 IIKOJBHOIO Bo3pacTta. JlaHHBIM BO3pacT
ABIIIETCS TIEPUOJOM OTPOYECTBA, BAXKHEWIIHME crnenu@uueckue dYepThl KOTOPOTO
MPOSIBIIAIOTCS. B CTPEMJICHMHM K OOIIEHUIO CO CBEPCTHHKAMU, TMOSBICHUU B TOBEJCHUU
MIPU3HAKOB, CBUAETENbCTBYIOIINX O EJIAHUU YTBEPAUTH CBOI CaAMOCTOSITEJIBbHOCTD,
HE3aBUCHUMOCTb.

CtpemieHne moapOCTKOB OBIAAETh PA3IMUYHBIMU YMEHUSIMH CIIOCOOCTBYET Pa3BUTHIO
YyBCTBAa COOCTBEHHOUN YMEJIIOCTH, KOMIETEHTHOCTH U MOJHOIEHHOCTH.

10T (505 (Vi XapaKTepu3yeTcs CTaHOBJICHUEM M30UpaTENbHOCTH,
L[EJICHANPABIICHHOCTH  BOCHPUSITUS, YCTOWYMBOTO MPOU3BOJLHOIO BHUMAHUS W
Jorudeckoil mamsatu. B 310 Bpemsi akTuBHO (hopMmupyeTcsi abCTpaKkTHOE, TEOPETUIECKOE
MBIIIUICHUE, YCUJIMBAIOTCS WHAMBUAYAIbHBIE paA3JIUYUs, CBSI3aHHBIE C pPa3BUTUEM
CaMOCTOSITEJILHOTO MbIIUIEHUsI. WOeT CTaHOBJIEHHWE HOBOIO YPOBHS CaMOCO3HAHUS,
KOTOPBIN BBIPAXKACTCS B CTPEMJICHUU TOHSTH ce0sl, CBOM BO3MOKHOCTH, CBOE CXOJICTBO C
JIPYTUMU IETbMU U CBOIO HEMOBTOPUMOCT.

[Iporpamma «Xumus B )KM3HU YEJIOBEKa» CO3aHa C LeNbi0 (OpMUPOBAHUSI HHTEpPECA K
XUMUHU, paclIMpeHusi Kpyrozopa obOyuyatomuxca. OHa OpPUEHTUPOBAHA HA OOYUYarOLIUXCS
13-16 met, TO ecTh TAKOTO BO3pacTa, KOrjaa pedsTaM CTAHOBUTCS MHTEPECEH MWD,



KOTOPBI X OKPY)XaeT M TO, YTO OHU HE MOTYT OOBSCHUTH, & CHICIMATLHBIX 3HAHUN €IIIe
He xBaTtaeT. O0yyaroniuecs ¢ poXKACHUS OKPY>KEHbI Pa3IMYHBIMH BEIIECTBAMU U JIOJKHBI
YMETh 00paIarbcsi ¢ HUMU

Bo3zpacT nereil, yuactByromux B nporpamme 13-16 ner.

DopMUPYIOTCST OJTHOBO3PACTHBIE WIIM PAa3HOBO3PACTHBIC TPYIIILI, YUCICHHOCTHIO OT
15 no 20 yenosek.

HaGop yuamuxcsi B rpyliy OCYHIECTBISETCS Ha OCHOBE CBOOOJHOrO BbIOOpA
JIE€TbMU U UX POJUTENISIMU (3aKOHHBIMU TIPEJCTABUTENAME), 0€3 0TOOpa U IPEeabsIBICHUS
TpeOOBaHUM K HAIMYUIO CIICUATIBHBIX 3HAHUN Y peOCHKa.

Cpok peanusayuu npozpammol u 00vEm yuedOHbIX YACO8:

[Iporpamma paccunrtana Ha 1 ron o0ydyenus. 144 gaca, 2 pa3a B HeJeto 1Mo 2 yaca.
Dopmul 00yuenus:

OOydeHne mTO TmporpaMMme OCYIIECTBISETCS B OYHOW ¢GopMe, HO TaKKe
NPUMEHSIOTCS U AUCTAHIIMOHHBIE TEXHOJIOTHH O0YUYCHHSI.

I[I/ICTaHIII/IOHHOQ oﬁyqune MNPUMCHACTCA C HCJIbI0 MHIAWUBUAYAJIBHOI'O O6y‘{€HI/I$I
yYUamunuxcsa, MNpOMmyCTUBIINX 3aHATHUA 110 60J'I€3HI/I, WX APYTUM IIpUYXHAM, a TAKXC B
YCIIOBHUAX OI'PAHUYIUTCIIBHBIX MepOHpHHTHﬁ.

JIucTaHIIMOHHOE OOYYeHHE OCYIIECTBISETCS C TPUMEHEHHEM CEPBHCOB CETH
HNuTepHer:
® HJIEKTPOHHAS MTOYTA;
e Cucrema Moodle (MoaysbHas 00BEKTHO-OpPUEHTUPOBAHHAS JTMHAMUYECKas
ydeOHasl cpena);
e iathopma Z0oom;
e cepBuchl GOOgle: 1OKyMEHTBI, IPE3eHTAIMH, TA0IUIIbI, (POPMBI, CANTHI;
e Ipyrue MOMCKOBbIE, THPOPMAIIMOHHBIE U UHTEPAKTUBHBIC CEPBUCHI.

B mporiecce 0o0ydeHUs  HCHOJIB3YeTCs  Takue (hOPMBI 3aHATUHN KaK:
KOMOMHUPOBAHHOE, TPAKTUYECKOE, O€cea, OMbIThI, SKCIIEPUMEHTHI, IKCKYPCHH.
B nmanHOlf mporpamme OTAaeTcs MPEANOYTEHHE TakuM GopMamM, MeToJam
00y4eHUsI, KOTOPHIE:
® CTUMYJIUPYIOT OOYy4YaIOIMUXCSA K IOCTOSHHOMY TOTOJHEHUIO 3HaHHWM (Oecessl,
BUKTOPUHBI, OJTUMIIUA/IBI U T.1.);
® CIIOCOOCTBYIOT Pa3BUTHUIO TBOPYECKOTO MBIIIJIEHUSI, METOJbI, O0ECIeYNBAIONIUE
dbopMHUpOBaHUE WHTENICKTYalbHBIX YMEHUW: aHalu3, CHHTE3, CpaBHEHHE,
YCTAHOBJIEHHWE NPUYUHHO-CIEJCTBEHHBIX CBSI3€l, a TaKXKe TPaJAUIOHHbIC
METOJIbI — Oecesa, HaOIIOCHUS, OTIBIT, DKCIEPUMEHT, MPAKTUYECKUE paboThI;
e00CCIEeUNBAIOT  PA3BUTHE  HCCIICIOBATEIIBCKUX  HABBIKOB, YMEHUH; OCHOB
IMPOEKTHOTO MBIIIJIEHUS OOydYaromuxcsi (MpOeKTHbIe paldoThl, MNPOOIEMHBIN
MOAXO0J K U3YUYECHHIO OTACIbHBIX SIBICHUN).
Ha 3aHaTHSAX NpUMEHSIOTCS 3A10pOBbecOeperawiue TeXHOJI0M MU !
® YyepelIOBaHUE  PA3JIUYHBIX METOJOB  OOYYEHHs:  CJIOBECHBIM, HAarJIAIHbIH,
ayIMOBU3YyaIbHBIN, HHIUBUAYaTbHAS, TPyIIIOBas paboTa u Jp.;
® OpraHu3alys MepepbIBOB Yepe3 Kaxible 45 MUHYT C IPOBETPUBAHUEM KaOUHETA;
e nipoBeicHUE QU3KYIBTMUHYTOK.



Pesrcum 3anamuii:

3ansTus npoBoasTcs 1 pa3 B Hexemo no 1 akanemuueckux vaca (1 3anstueno 45
MUHYT ).

PexxuM opranuzanuu 3aHsATHI 0 JaHHOW JOMOJHUTENBbHON 00111€00pa3oBaTeIbHON
MIpOrpaMMe OMNpeeseTcsl KaJIeHIapHbIM Y4eOHOM rpa)uKOM M COOTBETCTBYET HOpMaM,
yTBep)kaeHHbIM «CaHlluH K yCTpOHCTBY, COlEpKaHUIO U OpPraHU3alUU peXrMa padoThI

o0pa3oBaTeIbHBIX OpraHu3alui JOMOJHUTENIbHOrO oOpa3oBanus jaetei» (Caullun
2.4.43172 -14).

HEJDb U 3AJAYU ITPOI'PAMMBI

Hear mnporpammbi: @PopmupoBaHne y OOydYarOIIMXCA TJIYOOKOTO M YCTOWYHUBOTO
MHTEpeca K MHUPY BEIIECTB U XUMHUYCCKUX IMPEBPAIICHHUHN, TPHOOPETCHHE HEOOXOIUMBIX
NPAKTHYCCKUX, UCCIEAOBATCIIBCKUX YMEHHI M HABBIKOB JIJISI MTPOBEICHHS J1TAOOPATOPHBIX
paboT, 6e30macHOTro 0OpAIleHHs C BEIIeCTBAMHU B MIOBCETHEBHOMN KU3HMU.

3apaum:

Obpaszoseamenvhbie:

o yrayOasaTh W PacHIMpATh 3HAHHS OOYYaIOUIUXCS MO0 HEOPTaHWMYECKOW |
OpraHUYECKOW XHMHH,

o chopMHpOBaTh YMEHHUS HAOJIONAaTh U OOBSCHATH XUMHUYCCKUE SIBIICHUS,
IIPOUCXOIAIINE B IPUPOJE, OBITY;

o pa3BHBaTh YMEHHUS pabOTaTh ¢ XMMHYECCKUMHU MPUOOpPaMU, C BEIIESCTBAMH,
BBITIOJHATh HECJIOXKHBIC XMMHYECKHE OIBITHI, COOJIOJATh IpaBUiIa TECXHUKH
0€e30MMacHOCTH;

o pa3BHBaTh MMO3HABATCIbHBIC HHTEPECHI U MHTEIUICKTYaIbHBIC CITIOCOOHOCTH

B IIpoHOcCcCC IMPOBCACHUSA XHUMHYCCKOI'O IKCIICPUMCHTA, CaAMOCTOATCIBbHOCTDb
HpI/IO6p€T€HI/IH 3HAaHUN B COOTBETCTBHUH C BO3ZHUKAOIIIMMHU KU3HCHHBIMH

OTPEeOHOCTIAMU;

o pacuIupsTh HHTEPEC K XMMHUHU, CTIOCOOCTBOBATh BHIOOPY yUAIIMMUCS MTyTeH
JaJdbHEUIIEr0 MPOJOJKEHUS XMMHUYECKOTO WA  €CTECTBEHHO-HAayYHOTO
o0pa3oBaHUsI.

Pazeusarowue:

o dbopMupoBaTh CleUATBHBIC YMEHHUS M HaBBIKM PaOOTHl ¢ XUMHYECCKUMH
BEIIIECTBAMHU U MaTepHajaMd B OBITY W MCIIOJIB30BaTh IMOJYUYCHHBIC 3HAHUS Ha
MPaKTHUKE;

o pa3BHBaTh  TBOPYECKHE CIIOCOOHOCTH W  YMEHUA  OOyYaronmxcs
CaMOCTOSITEILHO TTPHOOPETAaTh M MPUMEHSTH 3HAHUS Ha TIPAKTHKE;

o pa3BUBATH MMO3HABATEIbHBIM MHTEPEC K OKPYKAIOIIEMY MUPY;

o pa3BUBaTh aHAJIMTUYECKUN CKJIajJa ymMa, yMEHHE HaOJI0JaTh, CPaBHUBATD,
JenaTh BBIBOABI, 0000IIaTh MOJYYEHHBIE 3HAHUSI.

Bocnumamenvhoie:
o BOCIIMTHIBATh  DKOJOTMYECKYIO TPAMOTHOCTh M XHMHYECKYIO KYJIbTYPYy HpPH

00pallleHNH C BEIIeCTBAMM;



Croco0CTBOBATh OPUEHTAIIMH 00YYAIOIINXCS HA BHIOOP XUMUKO- OMOJIOTUYECKOTO

npoduis.

Conepxanue nporpaMmel

VY4eOHBIN TU1aH

Ne | Ha3zBanue pa3sjnesa, TeMbl KosmnuecTBo yacos ®opmbI arTecTaluu,
n/n BCEro | Teopusi | MPAKTHKA | KOHTPOJIs
1. | Beegeune 8 6 2 Oecena, TEMaTHYECKOE
TECTUPOBAHUE, MPAKTHKYM
cobeceoBaHue
TemaTtnueckoe
2. | Tema 1. Boma 8 4 4 TECTUPOBAHUE, IPAKTUKYM
Tema 2.Yucteie BemectBa U [TpakTukym, peuieHne
3. | cMecH B JKHM3HU YeJIOBEKa 6 2 4 3a1a4
4. | Tema 3.IloBapeHHass conp "
caxap 5 3 2 PaKTUKYM
5. | Tema 4. Xumust nuuu 20 3 17 MPAKTUKYM
6. | Tema 5. Crimuku 8 6 2 Oecena, MPaKTUKYM
7. | Tema 6.bymara 6 2 4 MPAKTUKYM
8. | Tema 7. Xumus u 12 4 8 [TpakTuxym, Oecena,
CTPOUTEILCTBO pEelIeHHEe HECTaHAAPTHBIX
3amad
9. | Tema 8. Xumusa u aBTomoOmsip | 4 2 2 Oecena, MpaKTUKyM
10. | Tema 9. Xumus cTupaer, 10 2 8 [TpakTukKym, Oecena,
YHCTUT U yOUpaeT pelieHre  HeCTaHAapTHBIX
3amau
11. | Tema 10. Xumus u 6 2 4 [TpakTuxkym, Oecena,
KOCMETHYECKHE CPEIICTBA pElICHHe  HECTAHIAPTHBIX
3ama4
12. | Tema 11. Xumus — xo3siika 12 5 7 Pemenue 3agay, cosmaHue
JOMAIITHEH anTe4KH KPOCCBOPJIOB, MPAKTHKYM
13. | Tema 12. Xumus B MeIUIIMHE 32 20 12 [TpakTukKyMm, Oecena,
pelieHre  HEeCTaHIapTHBIX
3a1a4
14. | Tema 13. BemmonHenue 7 2 5 3amura MIPOEKTOB,
NPOCKTOB Mpe3EHTalNs
Uroro: 144 63 81




Conep:kanme yueOHOIr0 IJIaHA IPOrPaMMbI
BBenenue (8 yacon)

Teopus (6 4): OOmme mpaBuia paboOThl B XUMHUYECKOW nabopatopuu. TexHuKa
6e3omacHocTU Mpu paboTe B XUMHUYECKOW Jlaboparopuu. OKazaHue MEpBOMl MOMOIIH
MpU HecyacTHBIX ciydasx. [IpaBuia pabGoThl ¢ KHUCIOTaMHU, IIEJI0YaMH, JETyYHUMU
BemectBamMu. HarpeBatenbHbie mpuOOphl M MpaBuia pabOThl ¢ HUMU. XUMHUYECKAs
nocyja oOmiero Ha3HaueHHs. MbBIThE U CyIIKa XUMHYECKOW mocynbl. Ponb xumuu B
KU3HM 4YeJOoBeKa U Pa3BUTHU yesoBeuecTBa. O030p BAXKHEHIIMX KJIACCOB COEIUHEHUM,
UCIIOJIb3YEMBIX YEJIOBEKOM. XHMHUS -TBOPEHUE MPUPOALI M PYK YEJIOBEKa. XUMUS
BOKPYT Hac. XMMUYECKHUE BEIIECTBA B MOBCEIHEBHOM KM3HU YEJIOBEKA.

[Ipaktuka (24): 1. Ilpuemsl oOpaiieHuss C HarpeBaTelbHBIMH MpUOOpamMu
(ciupTOBKa, IJIMTKA, BOAsSHAS OaHs) M XUMUUYECKOM MOCY01 00IIero Ha3HAUYCHHUS.
2.CocraBneHne TaOJMIl, OTpa)XarIUX KIaCCU(DUKAIUIO BEIIECTB, H3TOTOBJICHUE
ATUKETOK HEOPraHUYECKHUX BEILIECTB, COCTABJICHUE CIUMCKA PEAKTHBOB, HECOBMECTUMBIX
JUISL XpaHEHHUS.

Tema 1. Boga (8 uacoB)

Teopus (4 4): Boga B macimtabe muianetsl. Kpyrosopot Bojbl. [Ipuponas Boga u eé
Pa3HOBUIHOCTHU. XapaKTEPUCTUKA BOJ MO COCTaBY M CBOWCTBaM. MUHEpaJIbHbIE BOJIBI,
UX MECTOPOKJIEHHUS, COCTaB, 11eJIeOHbIE CBOMCTBA, MPUMEHEHHE. 3aMachl MPECHON BOJIbI
Ha 1uiaHeTe. IlpecHas Boma M ee 3amachl. DKOJIOTMYECKHE MPOOIEMBbl YHUCTON BOBI.
Bona B opranusme denoBeka. Boma B mMemunmHe U (apMakoJOTHU. AHOMAaIHH
dusznueckux cBoicTB. PacTBopsitomias cnocoOHOCTh BoJbl. [Ipo0aemMbl MTUTHEBOM BOIBI.
[TpocmoTtp pparmenta punbma BBC «TaiiHa >xuBoit BOIBIY.

[pakTrika (4 49): 1. AHaau3 BOABI U3 MPUPOIHBIX HCTOYHUKOB.

2. PacTBopsitomiee nericteue Boabl. [IpUroToBieHue pacTBOPOB.

3. Ounctka Boabl. OmnpenesieHre )KeCTKOCTH BOJIBI U €€ YCTPaHCHHE.
5. MHoro i1 BOJIbI B OBOIAax U (ppyKTax?

Tema 2. UncThble BelecTBa H CMECH B JKH3HH Yej10BeKa (6 yacoB)

Teopus (2 9):

Yucteie BemiectBa JuctmmupoBannas Boja, Kuciaopoa. Cepedpo, Bomopon, CBuner u
np. Uctunueie pactBopel. Cmecu Mopckas Boga. I'panut. Crans. PactBop Xnopuna
Hatpus Ui uHbekuuil. Yyryn. Boznyx. bazanst. CTekiio. OMynbcus «Maciio B BOAE».
Pa3HoBuaHOCTH cMecel, 00JacTH HMX HCIOJIb30BaHHS B MOBCEIHEBHOHN JKU3HHU
yenoBeka. ['omoreHHsie U reteporennbie cmecu. Cmecu B (papmakonoruu. [Tpumepst
KUJKUX, TBEPABIX U Traz000pa3HbIX cMeceid. OJHOPOJIHbIE U HEOJHOPOJHbIE CMECH B
oniTy. CBoiicTBa cMmeceil. Pa3nenenue cmeceil. Brinenenue BemecTB U3 HEOAHOPOIHOM
cMecH, OOpa30BaHHON pacTBOPUMBIMH M HEPACTBOPHUMBIMH B BOJIC BEIIECTBAMH.
OtcrauBanue: BelgeneHne BeMIECTB W3 HEOJHOPOAHOM cMmecHu, OOpa30BaHHOU
HEPACTBOPUMBIMM B BOJI€ BEHIECTBAMH C PA3JIMYHOM IUIOTHOCTHIO. B aenurTenbHON
BOopoHke. JlucTuiisinusi, BbIapuBaHue, LeHTpUPyrupoBaHUEe, Xpomartorpadusi,
KpUCTAJIIU3alusl U BO3rOHKA. lleperoHka wuimum IUCTWILISLUUS - COCOO pa3ieneHus,
OCHOBAHHBI Ha pa3IM4YMM B TeMIEpaTypaxX KHUIICHUsS] APYr B JAPyre KOMIIOHEHTOB.
[Ipuem paznesieHuss OJHOPOAHBIX CMECEH IYTEM HCIAPEHUs JIETYYHX >KHJIKOCTEH C
MOCIEAYIONIEN KOHIeHcauuen ux napos. [Ipumep: monydyenme TUCTUILIMPOBAHHOU




BOJIbI. Pelienue 3aja4 Ha HAXOXKIEHUE MacCOBOM U 0OBEMHOM 0 KOMIOHEHTA
CMECH.

[pakTtrika (4 4): 1. M3roToBieHUe NPOCTEHIINX (PHIBTPOB M3 MOAPYYHBIX CPEICTB.
Pa3znenenne HEOMHOPOAHBIX CMECEM.

2. OuncTKa MEHOTO KYIIOpoca OT HEPACTBOPUMBIX M PACTBOPUMBIX MPUMECEH.

Tema 3. IloBapennasi cojib u caxap (54acoB)

Teopust (3 4): Ponbs moBapeHHOM cojii B OOMEHE BEIECTB YEJIOBEKAa M KUBOTHBIX.
ConeBoit 0OanmaHc B opraHu3mMe uyesjoBeka. lIpumeHeHuwe xJjopuaa HaTpus B
XO3SIUCTBEHHOM JeaTeNbHOCTU uenioBeka. Korna conb — . 31oynoTpebiieHne Colibio.
Hcnonp3oBanue xynopuga HaTpus B XMMHUYECKOM MPOMBINUIEHHOCTH. Mcmosb30BaHue
XJIOpua HaTpus B muine, Mmeauiuue. [Ipons3BoacTBo moBapeHHou conu. Caxap U ero
cBoiicTBa. [lone3nsie u BpeaHbIe UepThl caxapa. HeoObluHOE MpuMeHeHre caxapa.

[IpakTuka (249): 1. CpoiicTBa paCTBOPOB MOBAPEHHOM COJIU
2. 'oput 51 caxap?

Tema 4. Xumus nummu (20 yacos)

Teopust (3u): W3 yero coctouT muima. XUMHAYECKUH COCTaB MPOJYKTOB MHUTAHUS.
OCHOBHBIE KOMITOHEHTBI MHIIHU: JKUPbI, OCIKH, yrJIeBOJbl, BUTAMUHBI, COIU. XHUMUS
IPOJIYKTOB PACTUTEIILHOTO W )KUBOTHOT'O IPOUCXOXKACHUSA. DU3NOIOTHS MTUIIIEBAPEHUS.
[TpoaykThl OBICTPOTO MPUTOTOBJICHUS M OCOOCHHOCTH WX TMPOM3BOjCTBa. [Iporieccs,
MPOUCXOAIIME MPU BapKe, TYIICHUH U KapeHuu nuinu. Kak cnenatb eay He TOIBKO
BKYCHOM, HO W moje3Hoi? J[00aBKM B MPOAYKTHI MUTAHUS. XUMHYECKUE PEAKIIHH
BHYTPU Hac. XMMHUYECKUE MPOIIECCHl, IPOUCXOASIINE TP XPAaHEHUU U TepepadoTKe
CEJIbCKOXO3IMCTBEHHOTO ChIphsi. KOHCEpBAaHTHI M aHTUOKUCIUTENH, UX POJb. CrocoOs
XUMUYECKOTO aHaldu3a CoCTaBa BEUIECTB B MpoAykTax nurTaHud. Copaep:kaHue
BUTaMHHOB U MUHEPAJIbHBIX BEUIECTB B MUILIEBBIX IPOIYKTAX.

IIpakTtuka (174):
1.0Onpenenenue kadectBa Mena. lIpoBepka mMena Ha HaduM4Me Kpaxmaia, Mela,
caxapo3sbl.

Onpenenenue ButaMudoB A, C, E B pactutrenbHOM Macie.

OrnpeneneHue HUTPATOB B MPOAYKTAX.

AHanu3 npoxJaJuTebHbIX HAITUTKOB.

Onpenenenue coaepKaHusi KUPOB B CEMEHAX PACTCHUM.

KauecTBeHHbIE peakliK Ha IPUCYTCTBHUE YTIEBOIOB.

XUMHYECKHUE OMBITHI C KEBATEIBHON PE3UHKOM.

Ornpenenenue conepKaHusi MOBAPEHHOW COJM B MPOAYKTaX MUTaHUS (Macio, ChIPHI,
COJIEHBIE TBOPOKHBIE U3EITU).

Tema 5. Cimuku (8 uacoB)

[Ipaktuka (69): [Tupodopsr. Uctopus m3obperenus cnmuek. Crmuku [llancens u
Yoxkepa. Cninuku Copua. Cnnuku Mpunu. llIBenckue cnnuku Jlynacrpema. KpacHsiit u
oenbrit pochop. OKUCIUTETHHO - BOCCTAHOBUTEIBHBIE MPOIIECCHI, MPOTEKAIOIUE TPU
3aKUraHuu  cnuukd. OCHOBHBIE BHJBl COBPEMEHHBIX chuyeKk. JlepeBsHHbIE
(M3roTOBIIEHHBIE M3 MSTKUX MOPOJ JE€peBa - OCHHBI, JIUIbI, TOIMOJS, aMEPUKAHCKOU
0eyioll COCHBI U T. M.), KAPTOHHBIE U BOCKOBbIE (MapadUHOBBIE - W3TOTOBIEHHBIC U3
XJIOMYATOOYMaXKHOTO Kr'yTa, mponutaHHoro napadunom). Ilo Merony 3axuranus -
TEPOUHbIC (3QXKUTAIOIIMECS MPU TPEHUU O CIHEHUATBHYIO MOBEPXHOCTh - TEPKY) U
OecTEépouHble (3a)XKUraroluecsi Npu TPEHUU O JIOOYI0 MOBEpXHOCTh). CrnuueuHoe
npou3BoicTBO B Poccun. CtpoeHue, cocTaB U M3roTOBJIEHUE crnuuek. CrnenuaibHble
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cinuku. [lITopMoBbIle (OXOTHUYBM) - TOPSIIKUE HA BETPY, B CHIPOCTU U MO JOXKIEM.
Tepmuyeckue - pa3BUBalOIIKE NMPU TOPEHUU 00Jiee BHICOKYIO TEMIIEPATYPy U JAIOIINE
MpU CTOpPAHUMU TOJIOBKU OoJiblliee KOJW4YecTBO Temuia. CHUTHalbHBIE - NAIONIUE MpHU
ropeHud 1BeTHoe miams. Gotorpaduueckue - 1aroue MTHOBEHHYIO SIPKYIO BCIIBIIIKY,
ucnoias3yemyto npu gotorpadupoBanru. CUrapHeie - CIUYKA YBEJIIMUEHHOTO pa3Mepa
Ui 6oJiee MPOAOJIKUTEILHOTO TOPEHMSI TPU PACKypUBaHUM cUTapbl. TpyOouHbie-
CIIMYKU YBEJIMYEHHOTO pasmepa i 0oJjiee MPOJODKUTEIBHOTO TOPEHUS MpHU
pacKypuBaHUU KypUTEIbHOU TpyOku. KamMuHHBIE - OYE€HBb JJIMHHBIC CIUYKH, YTOOBI
3aKUraTh KaMHUHBI. ['a30Bble - MEHbIICH JJIMHBI, YeM KaMHHHBIC, YTOOBI 3a)KUTaTh
razoBble ropeniku. JlexopaTuBHbIEe (ITOAApOYHBIC, KOJUICKIIMOHHBIE) - OrpaHUYEHHBIC
BBIITYCKH KOPOOKOB (MHOTJa HAaOOpamH, YJIOKEHHBIMH B JCKOPATUBHYIO KOPOOKY).
Ilpaktuka (24): 1.M3yueHue CBOWCTB pa3IUYHBIX BUJIOB CHOUYEK (OBITOBBIX,
OXOTHUYBUX, TEPMUUYECKHUX, CUTHAJIBHBIX, KAMUHHBIX, ()OTOrpaUueCKUX).

Tema 6. Bymara (6 yacoB)

Teopust (24): OT meprameHTa W IICJIKOBBIX KHUT J0 Hamux gHed. llemmronosa.
Ceszyoniye: KaojduH, KapOOHAT KaybIUs, MUTMEHTHL. XJIOMYaTOOyMa>KHbIE TKaHHU.
Bunpl Oymaru u ux mpakTH4eCKoe UCTO0JIb30BaHue. TeXHOIOTHs TPOU3BOCTBA OyMardy.
Crpykrypa OymMaru TIOJT MHKPOCKONIOM BO  (PIIyOpPECIIECHTHOM  CBCUCHHH.
[Tonydabpukatel s mpou3BOJCTBa Oymaru: JpeBecHas Macca WM IeJUII0JI03a;
LEJUTI0JI03a OJHOJIETHUX PACTEHHUH (COJIOMBI, TPOCTHUIIBI, KOHOIUIM, pUca U APYTUX);
NOJYLIEJUTION03a; MakyjiaTypa; TpsANUYHAs T[OoJiyMacca; [Jid CHEUHaJIbHBIX BHJIOB
Oymaru: acOecT, IEepCTh W APYyrHe TEeKCTHIbHbIE BOJOKHA. [Ipom3BonucTtBo Oymaru:
PUTOTOBIIEHHE OYMa)KHOM Macchl (pa3Moi M CMENIEHHE KOMIIOHEHTOB, MPOKJIEHKa,
HANOJIHEHWE M OKpacka OyMakHOM Macchl); BbIpaOOTKa OyMa)KHOW Macchl Ha
OymaronenaTenbHOM MaiuHe (pa30aBlieHHE BOJOW M OYMCTKA MAacChl OT 3arps3HEHUH,
OTJIUB, MIPECCOBAHME U CYIIIKA, a TaKKe MEepBUYHASL OT/ENKA); OKOHYATENIbHAs OTAeNKa
(kaaHIUpOBaHKE, PE3Ka); COPTHPOBKA M YIIAKOBKA.

[pakTrika (4 4): 1. MI3ydenue cBOWCTB Pa3IMUHBIX BHIOB OyMard.

2. [Tonyuenue Oymaru.
Tema 7. XuMusi 4 CTPOUTENLCTBO (12 YacoB)

Teopus (4 4): CtpoutenbHbie pactBopbl. M3BecTh. Men. Ilecok. beron. Ilemenr.
Uctopus crexma. Kupnmuu. ®apbop wu dasHc. JlpeBecuHa — yHUKaIbHBIN
CTpOUTENbHBIN MaTepual. Jlakokpacodnsie MaTtepuanbl. CBOMCTBA ONMHM(BI, MACISTHBIX
Kpacok, sMainei, pactBopureneil. [loHsTHe 00 SKOJOTHYECKH UYHUCTHIX MaTepualiax.
Kepamuueckass mena. 3umapur. Kampimur. Comomut. ['pyro6moku. Cumukatsl
METAJJIOB U BKylIME Matepuaibl. Koppo3us cTrpouTtenbHbIX MatepuainoB. [lonumepsl
B CTPOUTENIBCTBE. XMMHYECKHE CBOWCTBA CTPOUTENIBHBIX MaTEpUaIOB XUMHUYECKAs
CTOMKOCTh — OTO CBOWCTBO IIOKa3bIBA€T, HACKOJBKO MaTrepual yCTOMYUB K
BO3JEUCTBUIO JIPYTMX BEIIECTB: KHUCJOT, IIENO4Yel, coied u ra3oB. KopposmoHHas
YCTOWYMBOCTh — CBOWCTBO MaTepuajla MPOTHUBOCTOATH BO3JIECUCTBHUAM OKPYKAIOIIEH
cpeabl. Yame BCero 3TO OTHOCUTCA K CHOCOOHOCTM HE TIPOMYCKaTh BIary.
PactBopuMocTh — CBOWCTBO, NpU KOTOPOM Marepual HMEET CHOCOOHOCTb
pacTBOPSTHCS B PA3IUYHBIX XKUAKOCTIX. AATe3usi — CBOMCTBO, KOTOPOE XAPAKTEPUIYET
CIOCOOHOCTh ~ COCNMHATHCA C  JAPYTMMH  MaTepuajlaMd HM  TOBEPXHOCTSIMHU.
Kpucrannuzanus — xapakTepucTiKa, Ipu KOTOPO MaTepral MOKET B COCTOSIHUU Tapa,
pacTBOpa Wi paciyiaBa o0pa3oBbIBaTh KPUCTALIbl. Buabl 3arpsisHeHu (IbUIEBEIE,




paauaIoHHbIe, OMOJIOTHYECKHE, IITyMOBEIE), 3HAUCHNE )KUBBIX OPTaHU3MOB B JOMaX U
KBapTHpaXx.

IIpaktuka (84): 1. OmnpeneneHue OTHOCHUTENBHOM 3albUICHHOCTH BO3JyXa B
MTOMETIICHUH.

2. Pemienue 3a7a4 ¢ 3KOJIOTMUECKUM COJEPKAHUEM.
Tema 8. Xumusi u aBToM0o0mIb (4 yaca)

Teopus  (24): Marepuansl, KOTOpPbIE WCHOIB3YIOTCS I M3TOTOBJICHUS
aBToMOOMiIeil. 3ampaBOYHbIE >KUJIKOCTU (TOIUIMBO, Macia, CMa3KH, OXJIaKIAIolue
KUJAKOCTH), PE3WHBl - IIWHBI W PE3WHOTCXHUYCCKUE W3JCNHs; IJIaCTMacChl,
OT/ICJIOYHOICKOPATUBHBIE MaTepHalibl (OOMBKA, JTAKM W KPACKH, aHTUKOPPO3HUOHHBIC
MOKPBITUS W T. II.); KJIEH, TEPMETUKHA. DJIEKTPOJIUT — ITO YTO-TO 3HaKOMoe. beH3uH,
KEPOCHH U JPYTHE «- UHBI XUMHUYECKUE TPOIIECCHI, TPOUCXOIAIINE MPU IKCILTyaTaIluu
aBTOMOOMJISI. DKOJIOTHSA U aBTOMOOMIIb.

[Ipaktuka (24): 1. beH3WH ¥ KepoCUH Kak pacTBOpUTEeIH. ONBITHI MO 03HAKOMJICHUO
C PacTBOPSIOIIUM JICHCTBHEM HE(TENPOMYKTOB, KaK M MPEABIAYITUH, TIII0X0 BUIHBI C
JEMOHCTPALlMOHHOTO  CTOJIa, TIOATOMY MX JIydllle BCEro CTaBUTh B KayecTBE
nabopatopHoit paboThl. a) B mpoOupku ¢ 6eH3MHOM, KEPOCHHOM U BOJIOW HAJIMBAIOT 110
0,5 MJ1 pacTUTENBHOTO Macja U B30alThIBalOT. Macio pacTBOpsieTCs B yIieBOJAOPOIAX.
OTMeuarT Jy4YIIyl0 pacTBOPUMOCTH B OeH3uHe. 0) B HeOonbInMe CTakaHUYMKH WA
dapdopoBbIc YAIIKK ¢ TEMHU K€ JKUIKOCTIMHU IMOMEIIAIOT KYCOUYKH TKaHH C ISITHAMU
KUpa ¥ TEPEMEITUBAIOT UX CTCKISTHHOM Majoukoi 2-3 MuH. [locie BBICHIXaHUS TKaHH,
MOMEIIIEHHbIE B OCH3UH U KEPOCUH, OKa3bIBAIOTCS OYUIIIEHHBIMU OT JKHPA.

2. T'openue BpICHIMX YTAeBOAOPOAOB. a) (CMauumBalOT MOJOCKU (UIBTPOBAIBHOMN
OyMmaru B O€H3MHE, KEPOCHHE, Ma3yTe U MOJKUTAIOT UX. BellecTBa ropsAT CBETIIIMMCS
uiaMeHeM. Briciive yrieBomopo/ibl Mpy TOpeHuu o0pa3yloT konoTh. 0) Ha xenesnbie
IUTACTUHKU uiu Qap@opoBbie KPBIIMIKKM HAJUBAIOT O HECKOJBbKY Kamneilb OEH3WHA,
KEPOCHHA M CMAa30YHOTO Macja WA Ma3yTa U MopKuraroT. HaGmonaroT To ke sBIeHHE.
OOpaiaoT BHUMaHHE Ha JIETKYIO BOCIUIAMEHSEMOCTh OCH3MHA M HA CPaBHHUTEIHHO
TPYIHYIO CrOpaeMoCTh Ma3yTa. B) B xkene3nyto uin ¢haphopoByro JT0KEUKY MOMEIIAIOT
HEOOJIBIIION Kycodek MapaduHa W HarpeBaloT ero B IuiamMeHu ropenku. [lapadun
TUTABUTCS, @ 3aT€M TOPUT, 00pa3ys KOMOTb.

3. Ounctka OeH3MHa W KepocwHa. BeH3WH M KEPOCHH IOCIE 3aBOJICKOW MEPETOHKU
colepKaT TpUMECH HAa()TEHOBBIX KHCIOT WU JAPYTUX BEIIECTB, OCIOXKHSIIONIUX HUX
npuMeHeHue. HeounineHHblii KepoCuH, HAmpUMep, MIOX0 MOAHUMAETCS MO (UTHITIO
JaMmIbl, ¢1abo TOpUT u OBICTpO 00pasyeT Harap. HeouuleHHbIE MPOMYKTHI MOXKHO
y3HaTh O TPSA3HOMY BUIY W Maiod mpo3padyHocTH. OYHCTKY MPOU3BOAST OOBIYHO,
oOpabaTpiBasg HE(DTEMPOIYKTHI CIIepBa KOHIICHTPUPOBAHHOM KHCIOTOW, a 3aTeM
mienoubto. HanuBator B OONBIIYIO AEAUTENBHYIO BOPOHKY 15—20 M HEOUHMIIEHHOTO
KepocuHa W TPHOABIAIOT 2-3 MJ KOHIGHTPUPOBAHHOW CEPHOW KUCIOTHL. BopoHKy
3aKpBIBAIOT MPOOKOM M cMeCh BCTpsixuBaroT okosio 10 muH. ITpu 3TOM BOpOHKY JepkaT
MpOOKOW BHHU3 M BpPEeMsI OT BPEMEHHU OTKPBIBAIOT KpaH, YTOOBI BHIITYCTUTH BBEPX Maphl
neTyuyux BemecTB. [locne 3Toro cMecu MaroT pacCciouThCS, Ha YTO TaKKe MOTpedyeTcs
MUHYT 10 unm naxe OoJbllie, © MEAJIEHHO CIYCKAIOT HUXKHUM CIIOM KUCIOTO T'yJIpOHa.
OcraBmmiicss B BOPOHKE KEPOCHH IMPOMBIBAIOT TOJOOHBIM K€ CIIOCOOOM BOIOW B
tedyeHne 1—2 wmuH. BomHbI cloil cIyckamT, a KepocwH mpombiBaroT 5— 10-
MIPOILIEHTHBIM PacTBOpOM Imenouu. [lociie cimBaHWs MIEIOYHOTO CJIOS OTMBIBAIOT OT
KEepOCHHA BOJOW OcTaTKu 1enouu (rmpoda ¢penondranennoM). YOekaa0TCs B TOM, 4TO




OUYMIICHHBIA KEPOCHH OKa3bIBae€TCA 00Jiee MPO3pavyHbIM, JIydllle TOPUT U UMEET IPYroi
3amax. Ha nuctku (uiabTpoBasibHOW OyMard MOMENIAIOT KaIlUld HCXOJHOTO H
OUYMIIEHHOTO KepocuHa. OUMILEHHBII KEPOCUH UCTIapsieTCsl MOJHOCThIO, HEOUNUIIEHHBIN
OCTaBJISIET MOCIE ce0d MATHO MPUMECEH.

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

Teopust (24): Msbuna. CoctaB, crpoeHue, noiydyeHue. CHHTETUYECKHE MOIOLIUE
CpeaCcTBa W IMOBEPXHOCTHO - aKTUBHBIE BemiecTBa. OCHOBHbIE KOMMOHEHTH CMC:
MOBEpXHOCTHO-akTUBHbIE BemiecTBa ([IAB); BcmoMoraTenbHble BEIIECTBA: IIETOYHbBIE
coJii - KapOOHAT M CWJIMKAT HATpUs, HEUTpaJbHbIE CONM - Cynb(aT U GocdaT HATpuUs;
KapOOKCUMETHIILICIIIION03a, MOJUBUHWINMUPPOIUIOH, XHMHUYECKHE OTOEIMBATENH
(mepconn); xumuueckue orOenuBaTtenu (MEpeKUCh  Bojopoaa);  (usmyeckue
(ontuueckue) orOenuBaTeNn - (QIYOPECHUPYIOUIUE COCAUHEHUS; aJICOPOIIMOHHBIE
Kpacutenu (yJabTpamMapuH, HWHJIWUTO, CUHTETUYECKHUE OPraHUYEeCKUE IUTMEHTHI);
O6uono0aBku - ¢depMeHThl (IMMma3bl, MpoTea3bl W JIp.); OTAYIIKH; AHTUCTATUKH.
CpencrtBa ObITOBOM XMMHMHM - XHUMHYECKHE CPEACTBA MO YXOJYy 3a COOCTBEHHOCTHIO:
OJIekK0M, MoMelleHus MU, aBToMoOmsamMu. K cpeactBam OBITOBOW XUMHMH OTHOCST
Ne3UH(PUIMPYIONIUE CPENICTBA, pemeJyieHTHl U mp. cpeactBa. CpeactBa OBITOBOM
XUMUU, IPUMEHSIEMBIE JIJIS1 BHIBEJICHHS TIATCH.

[Ipaktuka (84):1. Onpenenenue PH - cpenbl B MbLIax v MIAMITYHSIX.

2. [IpuroTtoBieHre MblIa U3 CBEYKU U CTUPATIHLHOM COBI.

3. BeiBenenue msiteH ¢ Tkanu. Mputa. CocTaB, CTpOCHHE, MOJTyYCHHE.
4. CpaBHEHHE CBOMCTB MbLJIa CO CBOMCTBAMH CTHPAJIbHBIX MOPOIIKOB.
Tema 10. Xumus n kocMeTHYecKHe cpeacTa (6 4acoB)

Teopusi(24): Kocmetnueckue moronue cpeactsa. Kpemel. IleHomoroiue cpeacraa.
OrnonackuBaTenu U KOHAUIUOHEPHI. ['enn. CocTaB U CBOMCTBA KaK COBPEMEHHBIX, TaK U
CTapUHHBIX CPEJICTB TUTUEHbI; TPAMOTHBIN BHIOOp CPEICTB TMTUEHBI; TOJE3HBIE COBETHI IO
yXOAy 32 KOKE€M, BOJIOCAMU U MOJOCThIO pTa. COCTaB U CBOMCTBA HEKOTOPBIX ITPENapaToB
TUTHCHUYCCKOM, JIeYeOHOM U IEKOPATUBHON KOCMETHUKH, TPAaMOTHOE UX MCIIOJIb30BaHHE.
XHUMHUYECKHE MPOLECCHI, JIEKAIINE B OCHOBE yXO0Ja 32 BOJIOCAMHU, UX 3aBUBKH, YKIAIKH,
OKpacKH; IPaBUJIbHBIN YXOJ 32 BOJIOCAMH, TPAMOTHOE UCIOJIb30BaHUE IIPENapaToB AJIs
OKPACKH M YKJIaJIKK BOJIOC, ODUEHTUPOBAHKE B MX MHOT000pa3uu. J{e3010paHThl U
O30HOBBIN «ITUT» TJIaHETHI. JlylmucThie BemecTBa B naphoMeprun, KOCMETUKH, MOIOIIIAX
cpenctBax. Dpupusie macna. Cocta. Cnoxubie 3gupsl. CocTaB, CTpOCHHE, MTOTYYCHUE.

[IpakTtuka(44): 1. I3yueHue coctaBa I€KOPATUBHON KOCMETHUKH MO 3TUKETKAM.
2. Omnpenenenue PH - cpenbl B MbIIaxX U MIAMITYHSIX.
3. U3Bnedenue r3(hupHBIX Macen U3 pacTUTENbHOTO Matepuaia. [lepednas msta, enoBoe
MacJo.
4. TlomyueHue CIOXKHBIX IPUPOB U3 OPTAHUUECKUX COCTMHEHUN. DTUIIMETaHAT (3amax
poma). M3oOyTrmaTanat (GpyKTOBBIN 3amax).
Tema 11. Xumus — xo3siiika qromamHeii anredxku (12yacos)

Teopus (54): JlekapcTBeHHBIE MTpenapaThl, UX BUAbI U Ha3HaueHue. Kaxaoe nekapcTBo
— XUMHYECKMN peakTuB. MHororpansHsli noxn. Ilouemy Hon Hazmo nepkarb B IUIOTHO
3aKyMOPEHHOM CKIISIHKE. «3eJIEHKa» WM pacTBOp OpHILTHAHTOBOrO 3enéHoro. HeoObruHbie
CBOMCTBa OOBIYHON 3€NEHKU. AKTHUBUPOBAaHHBIM yrosb. JlekapcTBa OT MPOCTYIBI.
Burtamunbl CamopenbHbie JIeKapcTBa. ACIUPHUH WM alETUIICATUIUIOBAsS KUCIOTa U €ro
cBoicTBa. UTO mosne3Hee: acUpUH WM yrcapuH, HypodeH win ubynpoden? Ilepekuch




Bojopona M rumgponepur. CBoOHCTBa mnepekucu Bogopoxa. llepmanranat xanws,
MapraHiloOBOKMCIIbI  Kanud, OH K€ — «MapraHuoBka». HeoObluHble CcBOICTBa
MapraHiioBku. Kakyro OIacHOCTh MOKET MpEACTaBIATh MapraHuoBka. Hyxna nu B
JOMalllHeW anTeuke OopHas kuciota. Crapple JekapcTBa, KaK C HUMHU IOCTYHHUTb.
Bompocel k cemunapam: 1. Ilepmanranar kamus. Hcropust oTKpeiTHd. Dunyeckue
cBoiicTBa. OkucinurenbHble cBoicTBa. [IpaBuna XpaHeHHs NepMaHaraHata Kaiaus. 2.
[IpumeHeHnue pacTBOpa MepMaHraHata Kaiaus B ObITy, B MeauuuHe. Mepbl mnepBoii
MOMOILM MPU OTPABJICHUU KOHIIEHTPUPOBAHHBIM PACTBOPOM IME€pMaHraHaTa Kauaus. 3.
PactBop OpwmnmanToBoro 3eneHoro. Ilepokcua Bogopoaa, HUCTOpUS  OTKPBITHSL.
Ileprugpons. dusznueckue, XUMUYeCKue CBoWcTBa. IlpuMeHeHue B MeIULMHE:
KPOBOOCTAHABJIMBAIOLIEE U IE3UH(DULHUPYIOIIEE CPENCTBO.

[pakTrka (7 4): 1. TTonydyenwue omodhopma.
2. JleficTBUE KUCIOT HA OPUIUITMAHTOBBIN 3€JICHBIN.
3. lllenovyHoe pacuienyieHue JEBOMUIIETHHA.
4. KayecTBeHHas peakiusi Ha MEPOKCU]T BOJAOPO/IA.
5. Omnpejienenre BUTAMUHOB B IIpenapaTax MmoJIMBUTAMUHOB.
Tema 12. Xumus B Meauiune (32 gaca)

Teopust (204): IlepBbie maru xumuu B wmeaunuHe. [lonstue o ¢dapmakonoruwu,
UaTPOXUMHUM, XUMHOTepanuu. llapanenbc — OCHOBONIOJIOKHUK MEIMIMHCKON XHWMUHU.

Knapnuii T'anen — ¢apmakosnor. II. Dpaux — OCHOBOMOJOXKHHUK XHMHUOTEPATIHH.
[Ipodeccun: xumuk, 6MOXUMUK, hapMaleBT, JaOOpaHT.
JlexapCTBEHHBIE BELIECTBA. Knaccuduxaruu JIEKapCTBEHHBIX BELIECTB:

dapmakonoruueckasi, xumudeckas. CpIpb€ i MOJY4YEHUS  HEOPraHHYECKHX,
OpraHMYeCKUX JIEKapCTBEHHBIX BellecTB. DOPMBbI JIEKaPCTBEHHBIX MpeEnapaToB: TaOIETKH,
Ipake, CBEUU, SMYJIbCUU, CYCIIEH3UHU, HACTOWKH U Ap.

[Ipaktuka(124): 1. O3HakomieHue ¢ popMaMu JIEKapCTBEHHBIX MTPENapaToB.
2. 3HaKOMCTBO C 00pa3aMu JIEKapCTBEHHBIX CPEJICTB U OTBITHI C HUMHU.
3. DKCKypcHs B MEIITYHKT.
Camble NpOCThIE U3 JIEKAPCTB
Ilepmanranar kamus. Hcrtopus oTkpbiTus. Pusznueckue cBOHCTBA. OKUCIUTEIbHBIE
cBoiicTBa. [IlpuMeHeHne pacTBOpOB MepMaHTaHaTa Kaius B ObITy, B MeaunuHe. [IpaBuia
XpaHeHus. Mepbl nepBol MOMOIIM IPU OTPABICHUM KOHLIEHTPUPOBAHHBIM PacTBOPOM
MepMaHraHaTa Kajiusl.
Ilepokcun Bomopoma, ucropuss OTKpbITHs. lleprugpons. Pu3nyeckue, XUMHUYECKUE
cBoiicTBa. [IpuMeHeHHe B MeIWIIMHE: KPOBOOCTAHABIMBAIONIEE M JE3UH(HUIMpYIOIIEe
CPEACTBO.
Won: nctopust OTKPBITHSI, CTpOCHUE, (HU3UIECKUE U XUMUYECKHUE CBOMCTBA, IPUMECHEHHE.
bopnas kucnora, OOpHBIA CHUPT, AHTHUCENTHYECKAs AKTUBHOCTh. (DU3NOIOTHYCCKUIN
pacTBop.
JIsnuc. Hamateipaeiii cnupt. ['ekcaruapar xmopuga kanbius. ['entaruapar cynbgara
[MHKA.
AKTUBUPOBAaHHBIN yroOib.
[Tpaktuka 1. I[IpuroroBneHue pacTBopa XJIOpUJIa KaJIbLHs C 3aJJaAHHOM MacCOBOM JTOJIEH.
2. «Kunkuii xamesncon». Pasmoxkenme mnepokcuaa Bogopoga. H202 — okuciaurens,
BOCCTaHOBHTENb. PacTBopeHuMe wnojga B BOJe, B chnupre. PacriozHaBaHue WOIUIOB.
OO6ecuBeurBaHUE pacTBOpa MEPMAHTaHaTa KaJIUsl aKTUBUPOBAHHBIM YIJIEM.




SAnosButeie BemecTBa Anpl. Knaccudukanusi smIOBUTHIX BEIIECTB. YTapHBIM ras:
npusHaku otpasiicHus. Okazanue nepBoid nmomouniu. Pryts. TOKCHYHOCTH MAapoB pPTYTH.
Conmu pryTH: KOJOMENb, CylleMa, IpUMEHEHHWe B MeaunuHe. Mbpimbik. CauHen.
CoennHennss xpoma. TOKCMYHOCTh OpraHMYecKuX pactBoputenei. [IpaBuna XxpaHeHUs
AJ10B B ObITY. Mepbl IEpBOIA MOMOILU [IPU OTPABICHUU.

Xumusi W MeaunuHa. buoreHHele »sjeMeHTHI W uUX coeauHeHus OOmwmit  00630p
OMOJIOTMYECKON POJIM 3JIEMEHTOB-OpraHoreHoB Yriepoa. Bomopon. Kucmopon. Asor.
Cepa. ®ocdop. buonormyeckass poiab HEKOTOPHIX HEMETAIJIOB, HE OTHOCSIIUXCS K
opranoreHam @top. Xiop. bpom. Hon. Kpemunii. CeneH. buosiornuecku Ba)HbIE
HEOPraHUu4ecKue coetnHeHuss HemeramioB. Kucnopoa. O30H. Bona. MuHepanbHbIE BOJBI.
Ilepokcun Bomopoaa. PepMEHTATHBHBIE CpENCTBA 3alllUThl opraHu3ma. CepoBOAOPOA.
Amvmuak. [lukn MoueBuHOOOpa3zoBaHusi. MoOHOOKCH a30Ta. HwuUTpatel, HUTPUTHL.
VYrnekucneii  ra3.  MoHookcua — yraepoja.  bydepHble  cucteMbl  opraHu3ma.
I'unpokapbonatHass Oydepnas cucrema. docharnas Oydepnas cucrema. MexaHU3zM
OydepHoro paedcTBHs cuUCTeMbl. B3anMOCBSA3b KPYroBOPOTOB OHMOTEHHBIX JJIEMEHTOB.
buoneoprannueckas xumus u MeaunuHa HeopraHwdeckyro OUOXUMHUIO MOXKHO
paccmarpuBaTh Kak MPUIIOKEHUE MPHUHIIMIIOB KOOPJAMHAIMOHHONW XUMHUM METAJIOB K
OouonornyeckuM npobdiemam. MeTasibl B Opranu3me yesnoBeka buonorudeckas posb
«MeTayuioB xu3Hu» OO 0630p ponu s-metaiioB. Harpuii. Kanuii. Maruawuii. Kansiuit.
JlaHHBIE METaJUIbl pacCMaTPUBAOTCS COTJIACHO IJIaHA:

1. Conepxanue B 3eMHOM Kope. BaxkHeiire npupoHbie COSTUHECHHUS.

2. Conepxanue u (OpMbI CYyIIECTBOBaHHUS B JKMBBIX OopraHu3Max. buojorunueckas poib.
3. [IpumeHeHre MeTania u ero COeIMHEHUN B MEUIINHE.

4. TOKCMYHOCTH METAJJIA U €r0 COEINHEHHIA. )

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

JlaHHBIE METaJIIbl PACCMATPUBAIOTCS COIJIACHO IJIaHA:

1 Coneprxanue B 3eMHOM KOpe.

2. Baxxnenme npupoIHbIe COCTUHEHHUS.

3. Coneprkanuie 1 (pOpPMBI CYIIECTBOBAHMSI B )KUBBIX Opranu3max. buomornyeckas poib.

4. I[IpuMeHeHNEe MeTallJia U €r0 COSMHEHUN B MEIUIIMHE.

PuU3MOoNOrnuecKkass U IMaTojJoruyecKas pojib HEKOTOPBIX 3JIEMEHTOB B OpPraHuU3MeE. S-
Onementhl. d-DnemeHThl. KoMImiekcHbie (KOOPAMHAIMOHHBIC) COCIUHCHHS Pa3IUIHBIX
AJIEMEHTOB B OpraHm3Me. OJEMEHTHI, OO0JIe3HH, JieKapcTBa. buomornuecku axTUBHBIE
MOJIEKYJIBL.

Bonga. AmuHOkHCIOTBL. AckopOuHOBas Kkuciota. OpPTOMOJEKYJSIpHAs MEIUIIUHA.
buosiornueckn akTUBHBIE OJIMTOMEPBI bHOJIOrMYECKass pojib HEKOTOPBIX METAJUIOB, HE
OTHOCSIIITUXCS K «MeTaiiam ku3Hny». Anmromunauii. Cepebpo. bapuii. Pryrs. CBuner.

[Ipaktuka. Temamuueckas eukmopura « Xumusi u MeOUyuHa .

dusnyeckas XMMUS 1 MEIULHA.
du3nosor — 3T0 PUINKOXUMUK, UMEIOIIHHA 10 C SIBICHUSIMHU )KHBOTO oprann3ma. .M.
CeuenoB JKuBble OpraHu3Mbl MOTYT CYIIECTBOBATH JIUIIb OJaro/iaps UX 3aMevaTeIbHON
CIIOCOOHOCTHU KUHETUUYECKU KOHTPOJIMPOBATH XUMUYECKHE PEAKIIUUA U TEM CaMbIM
MOJABJISITH CTPEMIICHUE K JOCTHKEHUIO TEPMOAMHAMUYECKUX paBHOBecuid. 11.B. bepesun
XumMur4eckas TEPMOAMHAMUKA U KUBbIE OPTaHU3Mbl TepMOIMHAMHUKA U OPTaHU3MBI.
Xumudeckast 1 OMOXUMHUUYECKasi KHHETUKA U KaTtainu3. @epMeHThl — OMOJIOTMYECKUE
KaTaJIu3aTOPbl. 3HAYEHUE PACTBOPOB AJisl OMOJI0TUU U MeIULIMHBL. KuciaoTHo-1enounoe



paBHOBecue U Oy(epHble CUCTeMbl OpraHu3Ma. AMUHOKUCIOTHBIE Oy(epHbIE CUCTEMBI.
benkoBeie OydepHbie cucTembl. M3MeHeHNE KUCTOTHO-IIIEIOYHOTO PABHOBECHUSI TIPU
Pa3IMYHBIX 3a00JICBAHUSIX.

MeaMunHCKHe MaTepHAJIbI

Heopranuueckue MeaunMHCKuE Matepuayibl. MeTamibl. YTIEpOJHbIE MaTepUalibl.
MexaHu3MBbl B3aUMOJEHCTBUS MEIUIIMHCKUX MAaTEPHUAIOB C OMOJIOTMYECKUMH CUCTEMaMU.
B3aumopeiicTBusi: MmaTepuail — KpoBb, MaTepuall — TKaHb, MaTepUall — KJIETKa, MaTepral —
OHOIONIUMEpHI.

HckyccTBeHHBIE ~ OpraHbI. Arnmapatsl «HUCKYCCTBEHHOE CEPALIE-JIETKOEY,
«HMCKYCCTBEHHasl Mouyka». VICKyCCTBEHHOE CepJille YeJIOBeKa ¢ aBTOHOMHBIM HCTOYHUKOM
MUTaHUS.

Bompockl k cemuHapam: 1. Mon: HCTOpHS OTKDBITHS, CTPOCHME, (U3MUYECKHE U
XUMUYECKHE CBOMCTBA, TPUMEHEHHE.

2. bopnas kucnora, 60pHbBIN CIIUPT, AHTUCENITUYECKAsT AaKTUBHOCTb.

3.®usnonornyeckuii pacreop. Jisnuc. HamaTtelpHbIi criuprT.

4, ®dypanuuinvH. AKTUBUPOBAHHBIA yrojib. ['opunuHuKY, TUiacTeipu. VX npuMeHeHue,
CBOICTBA, CITOCOOBI XPAHEHHS.

5. AciupuH. [Ipumenenune, papMaKkoJIOTHUECKOE JICHCTBHE Ha OPTaHU3M.

6. AHTHOMOTHKY, KIaccudukamms. J(ucoakTpuos.

7/.ApomaThuecKre Maclia U ux JeWCTBUE Ha OpraHu3M. ApomaTepanusi.

8. AcrniupuH, pU3NYECKUE CBOMCTBA, UCTOPHUS MOTYUCHHUS.

9. AHTHOMOTHKH, UCTOPUSI OTKPBITHUS.

10. Knaccudukanus s110BUTHIX BEIIECTB.

11. Vrapuslii ra3: npu3Haku oTpaBieHusa. Oka3aHue MepBOM MOMOIIIH.

12. Pryts. ToxcuunocTh napoB pryTu. Colld pTYyTH: KallOMelNb, CyJeMa, PUMEHEHUE B
MenuiuHe. Mpibak. CBuHen. CoeJMHEHUsT Xpoma.

IIpakTuka 1. MccnenoBanue JgekapCTBEHHBIX MpenapaToB.

2. llenoBas urpa «Cnacute 0oibHOTo». JlenoBas wrpa COMpPOBOXKIAETCS MPOBEACHUEM
KaueCTBEHHOT'O aHajln3a pAacTBOpPAa KOHKPETHOIO BEIIECTBA XWMHYECKUMH METOIAMH.
(BemectBa: THOCYynh(haT HATpHs, HOBOKAWH, JAKTAaT Kaiblus, D-Tiioko3a, MeIHBIN
KyIopoc, OpoMuJ Kanus, Cyib(aT Maraus).

3. HccnenoBanne TOKCHYHOCTH OBITOBBIX BemiecTB. OcTopokHO, muIeBbie qo0aBku! Mx
JIEVCTBUE HA OPTaHU3M.

4, Pemenue 3a1a4 1o o0Imeld XMMUN ¢ MEIUKO-OMOIOTHYECKOW HAPaBICHHOCTBIO.

5. Konkypc (konnuecTBEHHBIN) uncia pemeHHbIX 3anad. CoctaBieHne cOOPHUKOB 3a1a4
yuamuxcss no teme (¢ pemeHusamH). CocTaBieHHME TBOPUYECKUX PACUYETHBIX 3ajad Mo
Pa3IUYHBIM TEMaM.

Tema 13. BoinmosiHeHHe MPOeKTOB (7 4acoB)

Teopust (2u): Ilonsitue mnpoekrta. Tumbl MPOEKTOB, OCHOBHBIE 3TAlbl BBINOJHEHHS
npoekta. Kputepuu olleHMBAaHUS BBINOJHEHUS M 3alIUThl MPoeKkToB. Co3gaHue MpoeKTa
OCYIIECTBIISIETCS IO cieayromuM dtarnaM: — OnpeneneHue mpoOaemMbr, — AKTyanu3arus
teM; — BriOop oO0bekTa uzyuenus; — [locranoBka nenu u 3aaad; — [logbop marepuana; —
Boibop metonoB wuccienoBanusi; — IlpoBeneHue HSKCIEpUMEHTANbHOM pabOThI; —
Odopmrnenue paboThl; — 3alIUTa MPOEKTA, PEACTABICHUE PE3YIIbTATOB.

[IpakTtuka(S4): BelnonHeHWEe MPOEKTOB C  HCIHOJIB30BAHUEM  KOMIIBIOTEPHBIX
TEXHOJIOTHH. 3aluTa NPOEKTOB.




IHIJIAHUPYEMBIE PE3YJIbTATbBI
Juunocmuwie pezynomamai:

c(OPMHUPOBAHHOCTh ~ MOTHBAalMM K OOYYEHHIO H
1[eJICHANPaBICHHOW TT03HABATEIBHOMN AEATEILHOCTH;

TOTOBHOCTh U CIIOCOOHOCTH K CaMO00Pa30BaHUIO;

CITOCOOHOCTH K CaMOCTOSITEJIBHOM, HCCIICIOBATEIILCKOM,
MH(POPMAIIMOHHO- TIO3HABATEILHOM, AaHATUTUYECKOMN JEATEeIbHOCTH;
c(OpPMHPOBAHHOCTh HABBIKOB  COTPYJHHUYECTBA CO  CBEPCTHHUKAMU
Y B3POCIIBIMH.

Memanpeomemmnuvle pe3ynomamal:

c(hOpPMHPOBAHHOCTh MPEJCTABICHUN O B3aMMOCBS3M M B3aUMOJICHCTBHU
€CTECTBECHHBIX HAYK;

c(hOpPMHPOBAHHOCTh YMCHHHA CaMOCTOSTCIIBHO ONpEACNsITh IeIu |
COCTaBIIATh IUTAHBI JICATECIBLHOCTH; CaMOCTOSITCIBHO OCYIIECTBIATh U
KOPPEKTHPOBATH JICATCILHOCTD;

BJIQJICHC HaBBIKAMHU TIOJYYCHHUS HEOOXOIUMOW HH(POpMAIUU, YMCHHE
KPUTHYECKH €€ OIICHWBAaTh M 00padaThiBaTh, YCICIIHAS OPHCHTAIMS B
Pa3TUYHBIX HCTOYHUKAX UH(POPMAIIHH;

YMEHHE HCIOJb30BaTh CPEJICTBA HHPOPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX
TEXHOJIOTHUM;

yMEHHE aHaJM3UpOBaTh, OIICHUBATh, NPOBEPSATH Ha JIOCTOBEPHOCTH

1000011aTh HAYYHYIO HH()OPMAIIHIO;

BJIaJICHHME HaBbIKAMHM TO3HABaTEIbHOW pediekcuu U  Mpe3eHTaluu
PE3YJIBTATOBCOOCTBEHHBIX UCCIEIOBAHUM.

Ilpeomemmnsle pe3ynrvmampl: TIOCIE 3aBEpIICHUsS OOy4YeHHUST IO MporpaMMme
oOydJaromuecst OyyT 3HATh:

— COCTaB, CBOMCTBA, 00JIaCTU MPUMEHEHUs Hanbosee pacmpoCTPaHEHHBIX BEIIECTB U
MaTepHaloB ¥ yMETh NPHUMEHATh HMX TI0 HA3HAYEHHUIO, COONMIoAas TpaBHIia
6e30macHOro 0OpaIleHUs C HUMH,

— POJIb XUMHYECKHX DJIEMEHTOB U UX COCIMHECHHM B )KU3HEIEITEIIbHOCTH OPraHU3Ma;
— BaKHEHIITNE XUMHUUYECKHE MMPEBPAICHUS, JIKAI[UE B OCHOBE METa00IU3Ma,

— HEKOTOPbIE HEOPTAHNYECKHUE U OPTaHUYECKUE BEIECTBA, TPUMEHSIEMBIC B
MEUITIHE.

[Tocne 3aBepiieHus 00y4ueHus O MporpaMmMe 00yJaronuecs: OyayT yMETh:

— COCTaBJISITh CXEMbI OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX JIEMEHTOB B MIPUPOIE,
000OCHOBBIBATH POJIb KXKJIOTO B COXPAaHEHUH MMPUPOTHOTO PAaBHOBECHS,
aHATM3UPOBATH MPUIUHBI U TTOCIEICTBHSI €T0 HAPYIICHMS;

— MPOBOJUTH XUMHYECKHUI SKCIIEPUMEHT 10 OOHAPYKEHUIO KATHOHOB Y aHUOHOB B
pacTBoOpax;

—Co0JI0/1aTh MpaBuiia 0€30MACHOCTH MPU OOPAILEHHUH C JIEKAPCTBEHHBIMU
BEIIECTBAMH U CPEICTBAMHU OBITOBON XMMUWU;

—COCTaBJIATh OTYET O MPOJCITAHHOM DKCIIEPUMEHTE;

—TIPUMEHATH BEIECTBA M0 HA3HAYCHHIO;



—pemaThb 3aa4u paSHHqHOﬁ CTCIICHU CJIOXHOCTHU: KaK THIIOBBIC, TAK U
KOMIUIICKCHBIC, —pa3BUBATb CO6CTB€HHYIO MHUIOWATUBY W ITO3HABATCIbHYIO
AKTUBHOCTD IIPU PpCIICHUHA PA3JIMIHBIX BOIIPOCOB U HpO6J’I€M B XUMHU.

PA3BJIEJI 2. OPTAHU3ALIMOHHO - HNEJATI'OI'MYECKHE YCJOBUA
PEAJ/IMZALIUU TPOI'PAMMBI

KAJIEHJIAPHBIN YYEBHBIN T'PAD®UK

Ne
i OCHOBHBIE XapaKTePUCTHKH 00pa30BaTEIHHOTO IpoIiecca
1. | KonuuecTBo yueOHBIX HECIb 34
2 B IIEPBOM TOJIYTOJIUU 16
3. BO BTOPOM IOJIYTOAUN 18
Hauano yueGHoro roa (Turanupyemas jata Hadana
4 ) Y4 Aa (niaHupyemas 1 06.09.2022
3aHATHI)
Oxonuanue ydeOHOro roxa (TIaHUpyemas jara
5. yueoH Aa (naHupy n 28.05.2023
OKOHYAHWUSI 3aHATHI)
6 KonmuecTBO yueOHBIX 4aCOB HA OJTHOTO YYaIllerocs B 4
" | Hemero
7 KonudecTBo yueOHBIX YaCOB Ha OJHOTO YYaIllerocs B 144
" olrong
8. | ®opma opraHuzai 00pa3oBaTEeNILHOTO IIpoliecca OYHO
YCJIOBUA PEAJIM3AIIUU ITPOI'PAMMBbI
Mamepuansno-mexnuueckoe obecneueHue npPopammol
OpraHu3aiMoHHbIE  YCIIOBUSA,  [O3BOJIAIOIIME  peajnu30BaTh  COJEpPKAHUE
JIOTIOTHUTENIBHON 00pa30BaTeIbHON MpPOTpaMMbl «XHUMHS B JKM3HU YEIOBEKa»
OPENoNaraloT HaJIW4yue: - TIOMEIICHHs, YKOMIUIEKTOBAHHOTO CTaHJApPTHBIM

y4eOHbIM Oo0OpymoBaHMEM U MebOenbro (JIocKa, TapThl, CTYdbS, MIKAQBI,
aNeKTpooOeceueHrne, BBITSHKHON ImKad, pakoBMHA C XOJOJHOW BOJOMPOBOJIHON
BOJIOW). - HEOOXOMUMBIX JUISI OSKCIEPUMEHTOB OOOpYAOBaHUS M PEaKTUBOB. -
MYJIBTUMEIUAHOTO 000pynoBaHUs (KOMIIBIOTEP, HOYTOYK, MPOEKTOP, (hIdmIKapThl,
JKpaH, CpEeJCTBA TEJIEKOMMYHUKAUUU (JIOKAJbHBIE IIKOJIbHBIE CETH, BBIXOJ B
uHTepHeT). Junmaktudyeckoe oOecrnedyeHWe TMpearnoiaraeT HajJudue TEKCTOB
Pa3HOYPOBHEBBIX 3aJIaHHI, TEMAaTUYECKUX TECTOB MO KaXJAOMY pa3lielly TEMBI,
WHCTPYKLIMM 711 BBINOJHEHUSI MPAaKTHYECKUX paldoT, TaOIULbl XUMUYECKUX
anemenToB JI.1. Menneneena, TabauIlbl paCTBOPUMOCTHA OCHOBAHHH, KACIIOT, COJICH.

Y4ueOHO-MeTOAUYECKOE O0ecneYeHre MPOrPaMMBbI

Meronuka oOydeHHs] MO mporpamme «XuUMHS B JKU3HM YEJIOBEKAa» COCTOUT W3
COYETAaHMS JIEKIMOHHOI'O H3JIOKEHHMsSI TEOPETHYECKOr0 Marepuana C HarisIHbIM
ITIOKAa30M WUTFOCTPUPYIOIIETO MaTeprala U IPUEMOB PEIICHUA NIPAKTUYECKUX 3a1ad.
OOyuaromuecs 3aKpeIuvIsiloT NOJy4YeHHbIE 3HAHUS TyTEM CAMOCTOSITEIBLHOTO



BBIIIOJTHCHHA ITPAKTHYCCKHX pa60T. I[J'I)I pasBUTUA TBOPUECKOI0 XHMHYCCKOI'O
MBIIIJICHUS U HABBIKOB aHAJIUTUYCCKOM ACATCIIBHOCTHU II€aaror mMpoBOJUT CEMUHAPHI,
3aHATHA 110 MPE3CHTAINN TBOPUYCCKUX W IMPAKTHYCCKHX pa60T, MO3T'OBBIC HITYPMBI,
HHTCIJICKTYaJIbHBIC UTPHI.

Hnugpopmayuonnoe ooecneuenue

CIIPaBOYHUKH, YUCOHBIC TUIAKATHI, IOMOTHUTENbHAS JINTEpATypa 0 XUMUH,
pa3IaTouYHbIN MaTepuai, No00pKa KOMIBIOTEPHBIX MPE3CHTAIIUN U
BUJIEOMATEPUATIOB

Kaopoeoe obecneuenue
1. Yyumenv xumuu Quxuwesa Céemnana I'ennadveena. B1989 rony 3akonumna
['oppkoBCKHI rOCYJapCTBEHHBIN MEeJaroru4eCKum YHUBEPCUTET o
CIEUAIBHOCTHA YUUTENIh OMOJIOTUU U XUMUH, IPUCBOCHA KBATU(DUKALIUS YIUTETh
XUMHH U OHOJIOTHH
2. Cmaoic 33200a. Kamezopus nepeasn
3. Ileoazoz /10

OOPMbBI ATTECTAIIMU U ONEHOYHBIE MATEPHAJIbBI

(I)OpMI)I NMpOBECACHUA ATTECTAIMMU: OIIPOC, TCCTUPOBAHHUC, aHKCTHUPOBAHMNC,
KOHTPOJIbHOC 3aJaHUC, IICAArOTUYICCKOC Ha6J'II-0I[€HI/I€.

Jlist oTCnexkuBaHUs Pe3yJNbTaTUBHOCTA 00Pa30BaTENBHOTO IMpoIlecca Mo MporpaMmme
«XUMHS B JKM3HU YEJIOBEKA» HCIOIB3YIOTCS CHEAYIOINIME BUIbI KOHTPOJA: -
peABAPUTENbHBIN KOHTPOJb (MpOBEpKa 3HAHMUM ydalllUXCSd HAa HAYaJIbHOM JTale
OCBOEHUS MPOrPAMMBI) — BXOJHOE TECTUPOBAHME; - TEKYIIUI KOHTPOJIb (B TEUECHUE
BCET0 CpPOKa pealu3ally IMPOrpamMMbl); - UTOTOBBIM KOHTPOJIb (3aKIHOUYUTEIbHAsS
poOBEpKa 3HAHWM, YMEHHU, HABBIKOB 110 UTOTaM peanu3anuu [IporpaMmmer).

@DopMBbI aTTECTAIIUU: - CAMOCTOSITENIbHAS paboTa;

- TECTUPOBAHUE;

- TBOPYECKHUE OTUETHI;

- Y4aCTHE B TBOPUYECKMUX KOHKYPCaX U NPEAMETHOM OJIMMIIMAAE IT0 XUMUH;
- IPE3CHTalMs U 3aINATA POEKTA.

Texymuit koHTponb: DopMaMH KOHTPOJISI YCBOEHUSI Y4YeOHOro Marepuana
MpOrpaMMbl SIBJISIFOTCSL OTYETHI MO MPAKTUYECKUM padoTaMm, TBOpPYECKHE PadOTHI,
BBICTYIUUICHUSI HA CEMUHApax, CO3/IaHUe Mpe3eHTAluU o TeMe U T. J. OOyyarouiuecs
BBINIOJIHAIOT 33JlaHUsl B WHIMBUIYaJbHOM TEMIE, COTPYAHWYAs C TE€Jarorom.
BrinosiHeHrE TPOEKTOB CO3/IA€T CUTYALIMIO, ITO3BOJISIIOLIYIO PEAIN30BATh TBOPUYECKUE
CUJIbI, 00€CIIEYUTh BBIPAOOTKY JTUYHOCTHOIO 3HAHUS, COOCTBEHHOIO MHEHUS, CBOETO
CTWJSL JEeATEeNbHOCTU. BkitodueHne oOy4almuxcss B PEalbHYI0 TBOPYECKYIO
NEeATeNbHOCTD, MPUBJICKAIONIYI0 HOBHU3HOW U HEOOBIYHOCTHIO SIBIISIETCSI CTUMYJIOM



pa3BUTHUS MO3HABATEIBHOIO MHTEpeca. OJHOBPEMEHHO Pa3BUBAIOTCSA CIIOCOOHOCTH
BBISIBIISITh NPOOJIEMBl M pa3peniaTh BO3HUKaroIMe MpotuBopeuus. [lo oxoHuaHUM
KQKJI0M TEMBI IIPOBOJAUTCA UTOIOBOE 3aHATHE B BUAE TEMATUYECKOIO TECTUPOBAHMS.
Hrorosas arrecranns Npe1yCMaTPUBAET BBITOJIHEHUE HHANBHUIYAJIBHOIO IPOEKTA.

Cucrema oTc/Ie;KUBAHUS M OLICHMBAHMSA Pe3yJbTATOB O00y4YeHUs JeTei

JAHHOM Nporpamme.

ITpouiecc 00ydeHHs pe1yCcMaTPUBAET CIEAYIOUE BUIbI KOHTPOJIS:

Bpemsi npoBeneHus

| Ilean npoBenenus

\ DopMbI KOHTPOJIA

BxoaHoil KOHTPOJIb

B
rojaa

HaydaJic

yueOHOro

Onpenenenue YPOBHS
pa3BUTHUSA JETeH, 170
TBOPUYECKHUX CIIOCOOHOCTEM

Tect

Texkyumuii KOHTPOJIb

B TeUCHUE
y4eOHOro roja

BCCTO

Onpenenenue CTEIIEHU
YCBOCHHSI  OOYyYarOIIMMUCS
y4eOHOT 0 MaTepuana.
Omnpenenenue  rOTOBHOCTH
JIeTeil K BOCIIPUSATHIO HOBOTO
MaTepuana. [ToBeiIeHUE
OTBETCTBEHHOCTHU u
3aMHTEPECOBAHHOCTH JIeTel
B 00y4eHUH. [ToxGop
HauOoee 3¢ PEeKTUBHBIX
METOJIOB U CPEJICTB
o0yJeHus.

MIpaKTUYCCKast
coOeceI0BaHuE;
BUKTOpPWHA, 3a4eT
3aJa4am

pabora;

110

HUTOroBbI KOHTPOJIb

11 (0]
o0ydeHUs
IpPOrpaMme

B xonne yueGHoro roga
OKOHYAaHUU

110

Onpenenenue U3MEHEHUS
YPOBHSI pa3BUTHSI JI€TEH, UX
TBOPUYECKHX CIIOCOOHOCTEH.
Onpenenenne pe3ysbTaTOB
oOyuennsi. OpueHTHPOBaHUE
y4alquxcsi Ha JajbHEHIIee
(B TOM qucie
CaMOCTOSITEIBHOE)
oOydeHue. [lonyuenue
CBEJICHUH TS
COBEPIIIEHCTBOBAHMSI
001eo0pa3oBaTeIbHOM
IporpaMMbl W METOJIOB
00y4eHwUs.

3amura MPOEKTHO-
HUCCIIe10BaTEIbLCKOMN
paboThI

METOAUYECKHE MATEPUAJIbI

Oco0eHHOCThI0 OpraHU3aluu 00pPa30BaATEIBHOTO

oOydeHue.

mponecca ABJIACTCA OYHOC




OcHoBHBIME (popMamMu  pabOTBl HA 3aHATUU SBJISIOTCS  KOJUICKTHBHBIE
oOCYXIIeHUS, HUCKYCCHUH, DOKCKYpCHH, TPAKTUYECKHE paboThl, HKCCICI0BaHNUE,
Ha0Ir0/IeHne, paboTa ¢ HAyYHOU JIUTepaTypoil.

OCHOBHBIE METO/IbI OpTaHU3aIU Y4eOHO-BOCIIUTATENFHOTO MPOIIecca:
CrnoBecHbIll METOJT - pacckas, 0ecena, 00CyKIeHUE;

MeTo HaIISITHOCTH - HATJISITHBIE TTOCOOUS, (OTO- M BUICOMATEPHAIIBI.
[TpakTueckuii MeTo1 — HAOJIOICHHUE, TTPAKTUICCKUE PaOOTHI, IKCKYPCHUUH.
OO0BsACHUTENBHO-UIUTIOCTPATUBHBIN - COOOIIIEHHE TOTOBOM HHGOPMAIIUH.
YacTHYHO-TIONCKOBBI METOJT - BHIMOJTHEHUE TPAKTHYSCKUX Pa0bOT.

B mporiecce o0ydeHUs mpeaycMaTpUBAIOTCS TEOPETUUCCKUE M MPAKTHUECKUEC
3aHATH. TeopeTndyeckasl 4acTh OOBIYHO 3aHUMAET He Oosiee 45 MUHYT OT 3aHATHS U
9acTO HJIET MapajieIbHO C BHIITOJIHEHUEM MPAKTHYECKOTO 3a/[aHusl.

Cmpykmypa 3aHamuii cOCmoum u3 HeCKOAbKUX 3Manog:

1. Opranu3zarus Hayana 3aHATHS (AKTyaIu3alus 3HAaHUH )

2. IlocTaHoBKa 1€ | 331249 3aHATUS (MOTHBAIIHS)

3. TeopeTnueckas 4acTh (0O3HAKOMJICHHE C HOBBIM MaTEPHAIIOM )
4. TlpakTrueckas 4acTh (MIEPBUYHOE 3aKPETICHHE HABBIKOB)

5. IIpoBepka NEPBUYHOTO YCBOEHHUSI 3HAHUIM

6. Pednexcus

7. PexoMeH1aniuu J1si CaMOCTOSITENIbHON PaOOTHI.

Ha 3aHsATUAX NpUMEHSAIOTCSA TUJAKTUYECKUE MAaTEPUAIbL:

® JUAaKTUYECKHE MOCOOMs (KapTOUKH, pa3aTOYHbIA MaTepHall, BOIPOCHI
JUIsl yCTHOTO ¥ TUCBMEHHOT'O ONpOca, MPAKTUUECKUE 3aJaHNUs );

® BHJICO3AINCH, BUJIEO YPOKHU;

® [pE3CHTALUH.
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