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Pabouasn npozpamma cocmaejieHa Ha ocroee:

. ®denepanbHblil 3aK0H 0T 29 nexadpst 2012 . Ne 273-d3 «O6 obpazoBaHuu
B Poccuiickoit denepanuny».
. denepanbHOT0 TOCYIapCTBEHHOTO oOpaszoBarenbHoro crangapra OOO,

YTBEP>KACHHOIO MpUKa3oM MuHucTepcTBa 00pa3oBaHus ©M Hayku Poccuiickoit
@enepanuu ot 17 nexadbpst 2010 r. N 1897, ¢ mocneayronmmMe n3MEHEHHSIMH,

e ABTopckoil mporpamMmbl Xumus 7-9. Xumusa. PabGoume mnporpaMmel.
[Ipeamernas nmuaus yaeonukoB O. C. I'abpuensna, . I'. Octpoymona, C. A. Cnaakosa.
8—9 xuaccnl / O. C. T'abpuensy, C. A. CnagkoB— M. : [Ipocsemenne, 2019.

J .OcHOBHOI1 ~ 00pa3zoBaTeNbHONH  HPOrpaMMbl  OCHOBHOI'O  0OIEro
obpazoBanns MbOY «Kopen-benoesckast CIII», yTBepKIeHHOM MPUKA30M JUPEKTOpa
Ne oT r

. IN'omoBoro yuebHoro 1mmana oopasoBareapHoro npoiecca B MbOY «Kopen-
benoesckas CIL» na 2022-2023 yu. rog.

. denepalibHOTO MEePEUHs YYCOHNKOB, PEKOMEHIOBAaHHBIX K HCIIOJIb30BAHUIO

IpU peanu3alnuu IporpaMMm oOmero oOpasoBanus, (IIpuxkas MuHuctepcTBa
npocsemenust PD 20 mas 2020 r. Ne 254.);

. [lonoxxenus o paspadorke padouyMx NHporpaMm IpeIMeTOB, KypcoOB,
aucHuIuIinH (MoayJiei) B pamkax peanudanuu ®I'OC HavaJbHOIO M OCHOBHOIO
od0mero odopazoBaHusi, paboueil mporpamme ydyeOHBIX MPEeAMETOB, KypcoB B MBOY
«Kopen-benoesckass CIL», yrBepxaennoro mpukazom Ne 23/-p ot 31.05.18 1.( ¢
JOTIOJTHEHUEM )

Mecto npeamera B 0a3ucHOM y4eOHOM (00pa3oBaTebHOM) IJIAHE.

[Iporpamma «Xumust B ObITy» n3ydaercs B 8-11 kinacce B konuuecTBe 68 yacoB 3a JBa
roja .

B yuebnom mnane MBOY «Kopen-benoesckast CILI» Ha nzyuenue rnpeamMera BHEypOUHOH

JEATETLHOCTH «XUMHUSI B OBITY» OTBOAMUTCS 35 4acoB, U3 pacyeTa | yac B HEEINIO.

IMosicHuTeIbHASA 3anUCcKa
Hanpasnennocts: IIporpaMMel ecTecTBEeHHOHAYYHAs
VYpoBenb ocBoenus [IporpamMmel - 6a30BbIN
AKTYaJIbHOCTB M 0COOCHHOCTH NPOTrPaMMbI
Cucrema o0miero o6pa3oBaHus HE BCErJja MOXKET 00€CTIeYUTh 00yUaroIMXCcs TAKUM YPOBHEM
00pa3oBaHus, KOTOPBII OyJeT JOCTAaTOUEH AJIS pealn3allii UX CIIOCOOHOCTEN B BRIOpaHHON
cdepe nestenbHOCTH. [IporpaMMa BHEYpOUHOH 1€ATEIBHOCTH «XUMUS B OBITY»
(manee - [Iporpamma) HarmpaBiieHa Ha pa3BUTHE U HOPMHUPOBAHKE Y O0yUAIOIIUXCS LIEIOCTHOTO
IPEJICTaBICHUS 00 OKPYXKAIOIINX BELIECTBaX HA OCHOBE MOJIYYEHHBIX XUMHUUECKUX 3HaHUH. B
xoJie peanuzanuu [IporpamMmmel, o0yuaromuecs: COBEpIICHCTBYIOT CBOM YMEHHUS U HaBbIKH B
peIIeHNU IPAKTUYECKUX 3a/1a4, YTO CIIOCOOCTBYET PA3BUTHUIO Y HUX JIOTUYECKOTO, HHKEHEPHO
TEXHUYECKOTO U HKOJIOTUUECKOro MbIlIuIeHus. Ha mpumepe XuMuu, yJamuecs moay4JaroT
MPEJICTaBICHUS O METOAAX
MO3HAHUS, XapaKTEPHBIX JJIS1 €CTECTBEHHBIX HAYK (9KCIIEPUMEHTAILHOM M TEOPETUYECKOM )

[IpenycMoTpeHHast mporpaMMoOn peann3ausi MEXIPEAMETHBIX CBSI3€ MO3BOJIUT
00y4aroImuMCs OCYIIECTBUTh MHTEIPAIIMIO UMEIOIIUXCSI TPECTABICHUN B IIEIOCTHYIO KapTUHY
MUpa, a IPaKTUYECKUE 3aHATUS U MPOEKTHAs IeATEIbHOCTh COBEPIICHCTBOBATh YMEHHUS U
HaBBIKH, HEOOXOIUMBIE JUTS TPOBEACHUS HCCIeI0BaHUs, CONIOCTaBIEHUS (PaKTOB, aHAIHU3a
MOJIyYEHHBIX PE3yIbTaTOB, PA0OTHI C MPUOOPAMH U PEAKTHUBAMHU.

Brnanenue 3HaHUSAMU O XUMHUYECKHX BEIIECTBAX MOTYT 00ECIeYUTh IPAMOTHOE OTHOILIEHUE K
pUPOJIE U K COOCTBEHHOMY 3/I0pPOBBIO O3 HaHeceHus yiiepOa. [1oaToMy 3HaHHE BO3MOKHBIX
NOCJIEACTBUM BO3IEHCTBUS Pa3INYHOIO POJa XUMUYECKUX COEIMHEHUI Ha OPraHU3M YeJI0OBEKA C
CTaHOBUTCS HEOOXOIMMBIM HE TOJIBKO JIJIS Bpayueil, HO U JUIsl KaXKI0T0 YyeoBeKa. 3HaHMUs,
MOJIy4aeMbl€ B IIKOJIE MO0 XMMHUHU, BO3MOXKHO U HEOOXOIUMO TPAMOTHO IPUMEHSTD U B
noBceIHEeBHOM ku3HU. [lo3HaBas ocHOBoOMOaraoIue 3aK0Hbl XUMHH, 00y4aromuecs
3HAKOMSTCS C COCTAaBOM M CBOMCTBAMU Pa3IMYHBIX XUMUYECKHX BEILECTB, KAK €CTECTBEHHBIM



00pa3oM MPUCYTCTBYIOIIKE B YEJIOBEYECKOM OpPTraHU3Me, TaK U MPU HE3aBUCUMOM BHEIIIHEM
BozeiicTBuM. LLIKONTPHUKY y3HAIOT, KAK UMEHHO ATH BEILIECTBA BIMSIOT Ha MPOLIECCHI
KU3HEJEATENIBHOCTH OpraHu3Ma 1 Ha caMy JKU3Hb YEJIOBEKA - UTO MOJIE3HO U B KaKUX
KOJIMYECTBAX, & YTO MOXKET OKa3bIBaTh OTPHUIIATENILHOE BIUSHUE.

[Tporpamma «XuMusi B ObITY» 3HAKOMUT 00YYAIOIIUXCSl C KOMIUIEKCHBIMU TIpo0OIeMaMu
U 3a7jauaMu, TPeOYIOIUMU CHHTE3a 3HaAHU 110 psAay mpeaMeToB ((pu3uka, OMonIorus, 3KoJI0rus,
reorpadusi, ICTOpH). DKOJOTHUECKUE 3a/1a4H: aHAIN3 U3MEHEHUH B OKPYXKAIOILEH cpene u
OpraHM3aI|sl CBOETO BIUSHUS HA CUTYyalHIo, popMUpoBaHUE OEpPEeKHOTO OTHOILICHUS K IPUPOIE.
dusnuecKue 3a1a4n: u3yueHne (PU3nYecKux CBOUCTB BELIECTB, (PU3NIECKUE METO/IbI aHATH3a
BenlecTBa. VcTopudeckue 3aauu: UCTOPUUECKHUE CBEJICHUS O BIUSHUU XUMUU Ha KU3Hb
YeJI0BEKa.
buonoruueckue 3agaun: n3y4eHre XUMHUUECKOTO COCTaBa OOBEKTOB KUBOW IPUPOIBI.
HNudopmarnka — nouck napopmanuu B HTEpHETE, CO31aHNEe M 0POPMIICHHE TPE3CHTAIHA,
paboTa B TEKCTOBBIX U TaOJUYHBIX PEIaKTOPaX.
Copneprkanue mporpaMmbl 3HAKOMUT O0YYAOLINXCS C XapaKTEPUCTHKON BEIIECTB, OKPYKAIOIIUX
Hac B OBITY: BOJIa, TOBapeHHAas COJIb, MUILEBAs COJIA, C BEUIECTBAMHU, U3 KOTOPBIX CIIEIaHbI
1OCy/a, COIMYKY, KapaHJalliy, Oymara, CTpOMTENIbHbIE MaTepUalIbl, aBBTOMOOMIIbHASI TEXHUKA,
JIeKapcTBa U T.I.
Takue Temsl kak: «Boma», «IloBapennas conby, «Cnuukuny», «bymara» maroT BO3MOXHOCTh
aKTyaJlM3aluy SKOJIOTMYECKUX 3HaHHM oOydaromuxcs. [IpakTnyeckue 3aHATHS CIOCOOCTBYIOT
(OpMHUPOBAHHUIO CIIELUATBHBIX YMEHHUI U HaBBIKOB pa0OTHI C BELIECTBAMHU U 000pPY/I0BAaHUEM.
[TpoekTHbIE pabOTHI, TEMATHKA KOTOPBIX MPUBOAUTCS B IPOrpaMMe, MO3BOJISAT COPMUPOBATH Y
00y4arouXxcsi YMEHUE CAMOCTOATEIBHO IPUOOPETATh U IPUMEHAThH 3HAHUS, a TAK)KE Pa3BUBAIOT
UX TBOPUECKHE CIIOCOOHOCTH.
AKTYaJlbHOCTb IIPOrpaMMbl 00YCIIOBJIEHA TEM, UTO B YUEOHOM ILJIaHE 110 IPEIMETY
«XHUMH» OTBEACHO Bcero 2 yaca B Henenro B 8 m 9 knaccax u 1 gac B 10 m 11 kmaccax, 4ro naer
BO3MOXKHOCTH C(hOPMHUPOBATH Y 00YJAIOLIMXCS TOJIBKO 0a30BbIe 3HAHUS 110 IpeaMeTy. B Toxe
BpeMs Bo3pacT 15-17 nieT sByisieTCst BAKHBIM JIJIs TPO(ECCHOHAIBHOTO CaMOOIPeAeICHUS
oOyuaronuxcs. Bo3M0oXHO, 4TO MPOCHYBUINIICS HHTEPEC K XUMUU MOKET BIMSTH Ha BEIOOD
Oynyieit mpodeccum.

Heas 1 3axaun IIporpammbl

Llenb: popmupoBaHue y o0ydaromuxcs riyooKoro 1 ycToiHuUMBOro MHTEpeca K MUPY
BEIIECTB U XMMHUYECKHX MPEBpaIleHN, IpUoOpeTeHHEe HEOOXOIMMBIX IPAKTUYECKUX YMEHUHN U
HAaBBIKOB IPOBE/ICHUS YKCIIEPUMEHTOB.
3aoauu:
Ooyuarowue:
-paciupeHne Kpyrozopa o0y4Jarommxcs;
-IIOBBIIIEHUE UX UHTEPECA K XMMHUH U Pa3BUTUE BHYTPEHHEW MOTHBALIMM YUYECHHUS YEPE3
(dbopMUpOBaHKE IPEJICTABICHUN O COCTaBE U CBOMCTBAX XMMHUYECKHX BEIIECTB U MaTepUasoB,
OKpPYKalOIINX YEJI0BEKA B IIOBCEIHEBHOM KU3HU U MEIULIUHE;
-paciMpeHue u yriayoieHne 3HaHui 00ydaroluXxcsi 0 poJId XMMHUYECKHUX 3JIEMEHTOB U UX
COEIMHEHUH B J)KU3HEEATEIBHOCTH OPraHU3Ma, O BAKHEHIINX XUMUUYECKUX NIPEBPALLICHUSAX,
JeKalMX B OCHOBE MeTaboI13Ma, O IPUMEHEHUHU B MEIULIMHE HEKOTOPBIX HEOPraHMYECKUX U
OpPraHMYECKUX BEIIECTB;
- pacuMpeHue 1 yriryOsieHne 3HaHu| 00yJarouuxcs Mo OBJIaIeHUI0 OCHOBAMH METOJI0B
MO3HAHUS, XapaKTEPHBIX JIJIsl €CTECTBEHHBIX HAayK (HAOJI0IeHNe, CPaBHEHUE, SKCIIEPUMEHT,
U3MEpEHHE);
- IOJITOTOBKA 00YYaIOIIKUXCsl, ODUEHTUPOBAHHBIX HA XUMHUYECKUI MPpoduib 00yueHus, K
YCBOEHHIO MaTepHalia MOBBIIIEHHOTO YPOBHSI CJIOKHOCTH [0 XUMUHU.
Pazeuearwwue.
-opMupoBaHue CIENUATBLHBIX YMEHUN U HABBIKOB Pa0OTHl C XUMUYECKUMU BEIIECTBAMU U
MaTepHajaMH B OBITY ¥ MCIIOJIb30BaHMSI MTOJYYCHHBIX 3HAHUH Ha MPaKTHKE;
- pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN M YMEHHI ydaluXcsi CaMOCTOSATENbHO IPUOOpeTaTh U
NPUMEHSTH 3HAHUS Ha IPAKTUKE.
Bocnumamenvnuie:



- BOCIIUTAHHE YKOJIOTUYECKON IPaMOTHOCTH M XUMHUECKOW KYJIbTYpPbI IPH 00OparieHIH
C BEILLIECTBAMU;

-BOCIIUTAHUE 3MOLMOHAJIbHO- IEHHOCTHOIO OTHOLIEHUS K OKPYKAIOILEMY MUPY;
-OpUEHTAIMS Ha BBIOOP XMMHUKO-OMOJIOTHYECKOTO MPODHUIISL.

®opMbl OPraHu3aluy 00pa3oBaTeJILHOIO NpPoLecca - TPYIIOBasi, MHANBUyaJIbHAas.

ConeprkaHue IporpamMMsbl peIoaaraeT pa3HooOpa3Hble BU/Ibl JESITEIbHOCTH
oOyyaromuxcst: 6ece/pl, TMCKYyCCUH, TPAKTHYECKHUE U JIAOOPAaTOpHBIE pabOThI, CAMOCTOSITEIbHbIC
IPOEKTHBIE pabOTHI C UCIIOIb30BAHUEM PA3IUYHBIX HCTOYHUKOB MH(DOPMAIUH.

['pynmoBas (Oecena 3BpuCTHUYECKAs, 3aLIUTA IPOESKTOB, JAOOPATOPHOE 3aHATHE, JICKLHUS,
OJIUMIIMAJIA, OTKPBITOE 3aHATHE, IPAKTUYECKOE 3aHATUE, IPE3CHTALUS, CEMHHAP).
WNunuBuayansHas (HabM0JeHre, 0TpadOTKa HABBIKOB PEIICHUS MPAKTHUECKUX 3a7ady).
JlekMOHHO-ceMuHapckas popMa IPOBEACHUS yUeOHBIX 3aHATUIH IIO3BOJISIET PACIIUPUT U
YIIIYOUTh 3HAHHS O XUMHUYECKHX BEIIECTBAX, IPUMEHSEMBIX B OBITY, CTPOUTENIBCTBE, MEAUIINHE
U T.J.

CemuHapp! CIOCOOCTBYIOT MOBBIIICHUIO YPOBHS CAMOCTOATEIBHOCTH U 00YJaOLINXCS B
YCBOEHHMH MaTepualia v pu paboTe ¢ JOMOJHUTEIbHBIMI HCTOUHUKAMU UH(OPMALIHH.
[TpakTdeckue 3aHATHS CIIOCOOCTBYIOT (HOPMUPOBAHHIO CIIEIHATIBHBIX YMEHUI U HAaBBIKOB
paboThl ¢ XMMUYECKUMU BelllecTBaMU U 06opynoBaHreM. Co3/1aHue MPOEKTHBIX padoT
OTJIEIbHBIM TEMaM
[TporpamMMsl 103BOJISAIOT Pa3BUTh TBOPUECKUE CIIOCOOHOCTH, C(POPMUPOBATH Y O0YUAIOIIUXCS
YMEHUS CAMOCTOSITENILHO TPUOOPETaTh 3HAHMUS.

WuTterpanus: nporpamma yriayoiiseT 3HaHUs 110 OMOJIOTUH, XUMHH, METULIHBI, ICUXOJIOTUH.
HTorom ycBOEHHUsI IPOTrpaMMBbI SIBIISIETCS 3alLlUTa IPOEKTA.

Jlinanupyemble pe3y/ibTaThbl 0CBOEHHUS IPOIPAMMBI.
OO6pa3oBarenbHble pe3yIbTaThl:
[Tocne 3aBepuienus o6ydenus no Ilporpamme obyuaronuecs OyayT sHams:
- COCTaB, CBOICTBA, 00JIACTH MPUMEHEHHS HanboJIee pacpoCcTpaHEHHBIX BEIIECTB U
MaTepHaoB U YMETh IPUMEHATh UX IO Ha3HAYEHUIO, COOJII0/1ast MpaBuiia 0€30IacHOro
oOpalieHusi ¢ HUMU;
- POJIb XMMUYECKHX 3JIEMEHTOB U UX COCMHEHUH B )KU3HEAEATEIbHOCTH OpraHU3Ma;
- BOKHEHIINE XMMHYECKHE TPEBPaIeHHs], JIeKal[ie B OCHOBE METa00IN3Ma;
- HEKOTOpbIE HEOPraHUYECKUE U OPIraHUUYECKUE BEIIECTBA, IPUMEHSAEMBIE B METULIUHE.
[Tocne 3aBepuienus: o0yuenus no [IporpamMmme oOyuaromuecs OyayT ymems.
- COCTaBJIATh CXEMbl OCHOBHBIX KPYTOBOPOTOB OMOTE€HHBIX JIEMEHTOB B MPUPO/IE,
000CHOBBIBATh POJIb KAXKJI0T0 B COXPAaHEHUH MPUPOJHOIO PAaBHOBECHS, aHAIU3UPOBATH MPUUHHBI
U TIOCJIEAICTBUS €r0 HApYIICHUS;
- IPOBOJUTH XUMUYECKHH SKCIIEPUMEHT 110 OOHAPYKEHUIO KAaTHOHOB U aHUOHOB B PACTBOPAX;
-co0J1r0/1aTh MpaBuIia 6€30MaCHOCTH PU OOPAIEHUH C JIEKapCTBEHHBIMU BEIIECTBAMH U
cpencTBamMu OBITOBOM XUMHH;
-COCTaBJIATH OTYET O IIPOJIEIIAHHOM KCIIEPUMEHTE;
-IPUMEHSTH BEIIEeCTBA N0 Ha3HAYEHUIO;
-peraTh 3a/1a4y Pa3IUYHOM CTETNEHU CIIOKHOCTH: KaK TUITOBBIE, TAaK M KOMIUIEKCHBIE,
-pa3BUBaTh COOCTBEHHYIO HHUIMATUBY U MO3HABATEIbHYIO AaKTUBHOCTD IIPH PEIICHUN
Pa3JINYHBIX BOIPOCOB U MPOOJIEM B XUMUH.
J71st MOHUTOPHHTA Pe3yIbTaTUBHOCTH 00Pa30BaTEIbLHOTrO Mpoliecca Mo mporpaMMe «XUMHUS B
OBITY» UCHIOIB3YIOTCS CIEAYIOIINE BUIbI KOHTPOJIS:
* UTOTOBBIM KOHTPOJIb (3aKIIOUUTEIbHAS MPOBEPKA 3HAHUM, YMEHUN, HABBIKOB 110
UTOTaM pealn3aluy IporpaMMbl).
- 3aI[MTa NPOEKTa.

JIuunocmmuute pezynromamot

— 3HAaHUe U NOHUMAHUe: OCHOBHBIX UCTOPUYECKHX COOBITUMN, CBSI3aHHBIX C PAa3BUTHEM XUMUH;
JOCTHKEHUI B 00JIaCTM XMMHMHM M KYJbTYPHBIX TpaAMLIMA CBOEW cTpaHbl (B TOM 4HCIIE
HAaYYHBIX); OOIIEMHPOBBIX JOCTIXKEHUH B 00JaCTH XMMHUH; OCHOBHBIX MPUHLMIIOB U TPaBUII
OTHOWICHMUSI K MPUPOJIe; OCHOB 3/J0pPOBOTO o0Opa3a KH3HU U 3/I0pOBbE COEperaromux



TEXHOJIOTUH; MPaBUJI MOBEACHUS B UPE3BBIYAMHBIX CUTYaAlUsAX, CBSA3aHHBIX C BO3JEHCTBUEM
pPa3IMYHBIX BEIECTB, OCHOBHBIX IIpaB W OOSI3aHHOCTEW TpaxJaHWHA (B TOM 4YHCIE
oOydaromierocsi), CBS3aHHBIX C JUYHOCTHBIM, MNPOPECCHOHAIBHBIM U  JKU3HCHHBIM
CaMOOTIPE/ICIICHUEM; COIMAIIBHOW 3HAYUMOCTH M COJEpKaHHs TpodeccHii, CBSI3aHHBIX C
XHUMHEH;

— Yyecmeo 20po0ocmu 3a POCCHMUCKYI0 XMMUYECKYIO HAYKY M IOCTH)KCHHS YUCHBIX; YBAKCHUE
U TIPUHATHE JOCTHKCHUH XUMHUU; JTFO00Bb U OEpEKHOE OTHOIICHHE K MPUPOJIS; YBAKECHUE U
Y4ET MHEHUH OKPYXKAIOIIKUX K JIMYHBIM IOCTUKCHUSM B U3YUYEHUH XUMUU;

— npusHaHue TEHHOCTH COOCTBEHHOTO 3I0POBbSI U 3JI0POBbS OKPYXKAIOMIUX JIOMCH;
HEO0OXOIMMOCTH CaMOBBIPAXCHHS, CAMOpEaTU3aIlNH, COITMATLHOTO IPU3HAHNS,

— O0CO3HaHUe CTENEHW TOTOBHOCTH K CaMOCTOSITEJIbHBIM TIOCTYIKAM U JICUCTBUSIM,
OTBETCTBEHHOCTH 3a UX PE3YJIbTATHI;

— nposieieHue SKOJIOTUIECKOT0 CO3HAHUS, TOOPOKENATETbHOCTH, JOBEPHUS U BHUMATEILHOCTH
K JIIOJISIM, TOTOBHOCTH K COTPYAHHYECTBY; WHHUIIMATHBBI U JIOO03HATEILHOCTH B M3YYCHUH
BEIICCTB U IMPOIIECCOB; YOEKICHHOCTH B HEOOXOIMMOCTH Pa3yMHOIO WCIIOIh30BAHUS
JIOCTMKEHUH HAYKHU U TEXHOJIOTHH;

— yMeHue yCTaHABJINBATh CBSI3U MEXKY LIEJIbI0 U3YUYCHHS XUMHUU U TE€M, JUISl UETO 9TO HYXKHO;
CTPOUTH )KU3HEHHbIE U MPO(ECCUOHAIBHBIE IIAHBI C YYETOM YCHEIIHOCTH U3yYSHHS] XUMUU U
COOCTBEHHBIX MMPUOPUTETOB.

Memanpeomemnule pe3yiomamot

— UCNONb306aHUe PA3TUYHBIX HCTOYHUKOB XUMHMUYECKOW HH(OpMaIUM; MOJydeHHE TaKoil
UH(OpPMaLINH, €e aHAIN3, TOJrOTOBKA Ha OCHOBE 3TOr0 aHaJIM3a HH(OPMAIIMOHHOTO MPOIYKTa
Y €T0 Mpe3eHTalus;

— npumeHeHue OCHOBHBIX METOJIOB [T03HAaHUS (HA0JI0IEHUS, SKCIIEPUMEHTA, MOJECIMPOBAHNUS,
U3MEPEHUs U T. 11.) Ui U3yYEHHUS XUMUYECKHX OObEKTOB,;

— UCnONb306aHUe OCHOBHBIX JIOTMYECKUX OIepalui (aHaiu3a, CHUHTE3a, CPAaBHEHMS,
000011eHNs, JOKa3aTeabCTBA, CUCTEMAaTH3alMM, KIACCUPUKAMM U Jp.) HpU H3yYEHUHU
XHUMUYECKHX 00BEKTOB;

— ¢hopmynuposaHue BHIBOJIOB U YMO3AKIIOUEHUH U3 HaOMIOJCHUN U U3YYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEN;

— NPOCHO3UpPOGaHUe CBOMCTB BEIIECTB HA OCHOBE 3HAHUSA MX COCTaBa U CTPOECHMS, a TAKXKE
YCTaHOBJICHUS aHAJIOTUH;

— ¢hopmynupoeanue UaeH, TUIIOTE3 U MMyTeH MPOBEPKH UX UCTUHHOCTH;

— onpeodenenue 1NN 1 3agad yueOHOM M HMCCIeI0BaTENbCKOW AESITEIbHOCTH U MyTeH X
JOCTHKEHUS;

— packpuvlmue NPUINHHO-CIEACTBEHHBIX CBA3EH MEXKIY COCTABOM, CTPOCHHEM, CBOMCTBAMU,
IIPUMEHEHNUEM, HAXO0XKJIEHUEM B IIPUPOJIE U MTOJIyYEHUEM BAXKHEUIINX XUMUYECKHUX BELIECTB;
— apeymenmayuss COOCTBEHHOM MO3MLMKU U €€ KOPPEKTHUPOBKA B XOJE€ JAUCKYCCHUHU IO
MaTepuazaM XMMUYECKOTO COIEPIKaHNU.

Ilpeomemmnoie pezyrovmamal

B nosnasamenwvhoii cghepe

3uanue (nonumanue):

— XMMHUYECKON CUMBOJIMKH: 3HAKOB XUMHUECKUX JIEMEHTOB, (OPMYII XMMUYECKHUX BEILECTB,
YPaBHEHUN XUMUYECKUX PEAKIUM;

— BAKHEUIIMX XMMUYECKUX MOHATHM: BELIECTBO, XMMHUECKUN DJIEMEHT, aTOM, MOJIEKYIA,
OTHOCHUTEIIbHbIE aTOMHAsi U MOJIEKYJIIpHAasi MacChl, MOH, KaTHOH, aHUOH, XUMHUYECKasi CBA3b,
AIIEKTPOOTPULIATEIBHOCTh, BAJIEHTHOCTh, CTENEHb OKHCIEHUS, MOJIb, MOJISpHAs Macca,
MOJIIpHBIA  00BEM, pPACTBOPBI, DJIEKTPOJIUTHl W HE AIJIEKTPOJIUTHI, AJIEKTPOJIIUTHYECKAs
JMCCOLIMAINS, OKMCIUTENb U BOCCTAHOBUTEID, OKUCIIEHNE U BOCCTAHOBJIEHUE, TETJIOBOU

3¢ dexT peakui, OCHOBHBIE TUIIBI PEAKLIUi B HEOPIraHUYECKON XUMUH;

— (OpMYIHPOBOK OCHOBHBIX 3aKOHOB M TEOPUH XUMHH: aTOMHO-MOJICKYJSIPHOTO YYEHUS;
3aKOHOB COXPAaHEHHUS MacChl BEILECTB, IIOCTOSIHCTBA COCTaBa BEINECTB, ABOraapo;
Ilepuonnueckoro 3akona [[. 1. MenzneneeBa; TeoOpuu CTpOCHUSI aTOMA U YYEHUSI O CTPOCHUHU
BEICCTBA; TCOPUU MIEKTPOIUTUICCKON JUCCOLUALMU U YUEHUS O XUMUYECKON PEAKIIMH.



Ymenue nasvieams:

— XMUMUYECKHE IEMEHTHI;

— COEIMHEHNUS N3YYEHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

— OpraHMYecKHe BEeLeCTBa 10 UX (popMyJie: METaH, 3TaH, 3TUJIEH, alleTUIIEH, METaHOJI, 3TaHOJI,
[JIMLIEPUH, YKCYCHAs KMCIIOTa, TJII0K03a, caxapo3a.

ObwvscHenue:

— (h)U3UYECKOT0 CMBICIIA ATOMHOTO (ITOPSAKOBOT0) HOMEpa XMMHUYECKOT0 3JIEMEHTa, HOMEPOB
rpynnel U nepuoaa B Ilepuoauueckoit cucrteme JI. M. MenneneeBa, K KOTOPbIM 3JIEMEHT
IIPUHAJIEIKUT;

— 3aKOHOMEPHOCTEN M3MEHEHUS! CTPOEHHsI aTOMOB, CBOICTB 3JIEMEHTOB B Ipe/eNax MajblX
NEPUOJOB U A TPYIII, a TAK)KE CBOMCTB 00pa3yeMbIX UMH BBICHIMX OKCUAOB U THIPOKCH]IOB;
— CYUIHOCTH IIpoliecca 3JEKTPOIIMTHYECKON TUCCOIMALMY U PEAKLIMI HOHHOT'O OOMEHa.
Ymenue xapaxmepuzosamuw:

— XHMMHYECKHE 3JIEMEHThl (OT BOAOpOJAA [0 KajblMsg) HAa OCHOBE MX IIOJIOKEHUS B
[Tepuoauueckoit cucremMe xumuueckux snemeHtoB JI. M. MenneneeBa u ocoOeHHOCTEHN
CTPOEHUS MX aTOMOB;

— B3aUMOCBSI3b MEXJly COCTAaBOM, CTPOEHUEM U CBOMCTBAMU HEOPTAaHUYECKUX BELLECTB;

— XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKUX BEIECTB (OKCUIOB, KUCIOT,
OCHOBaHMHU, aM(POTEPHBIX COCTUHEHUH U COJIEH ).

Onpeodenenue:

— CcOCTaBa BelIeCTB Mo uX (hopMyiam;

— BAJIEHTHOCTH U CTETIEHU OKUCIIEHUS 3JIEMEHTOB B COCIUHEHUN;

— BMJIOB XUMUYECKOM CBSI3U B COCIUHEHMSIX;

— THUIOB KPUCTAIIIMYECKUX PELIETOK TBEPbIX BEIIECTB;

— MPUHAAIEKHOCTH BEILIECTB K ONPEEIIEHHOMY KJIaCcCy COEIMHEHU;

— THUIOB XUMUYECKUX PEaKIIHii;

— BO3MOYKHOCTH MPOTEKAHMSI PEAKIIMA HOHHOTO OOMEHa.

Cocmasnenue:

— cxem cTtpoeHust atomoB TiepBeix 20 snmementoB Ilepuommueckort cucremsr [, U.
Menneneena;

— (popmys1 HEOpraHUYECKUX COETMHEHUN U3yYEHHBIX KIacCOB;

— YPaBHEHMI XUMHUYECKUX PEAKLIUM.

besonacnoe obpawenue ¢ XUMHYECKOM MOCYI0M 1 1a00paTOPHBIM 000PYAOBAHHUEM.
IIposedenue xumuuecko2o IKCnepuUMeHma.:

— MOJATBEP>K/IAIOLIEr0 XUMHUYECKUE CBOMCTBA U3YyUEHHBIX KJIACCOB HEOPraHNYECKHX BEILIECTB;
— MOATBEPKAAIOIIET0 XMMUUECKUN COCTaB HEOPraHMYECKUX COCIUHEHM;

— M0 TOJYYEHUIO, COOMpPAHUIO M PACIIO3HABAHUIO Ta3000pa3HbIX BEIIECTB (KHUCIOPOAA,
BOJIOPO/J1a, YIIIEKUCIIOTO ra3a, aMMHaKa);

— IO OMNpEAENeHUI0 XJOpHI-, Ccylb(dar-, KapOOHAT-MOHOB U MOHA aMMOHHS C IOMOIIBIO
KaUECTBEHHBIX PEaKLIUM.

Buviuucnenue:

— MacCOBOM JI0JIM XMMHUYECKOT'0 3JIEMEHTA 10 (OpMYJie COeAMHEHUS;

— MacCOBOM JIOJIU BEIIECTBA B PACTBOPE;

— Macchl OCHOBHOI'O BELIECTBA 110 U3BECTHOM MAacCOBOM J10JI€ IPUMECEN;

— 00BEMHOM JT0JIM KOMIIOHEHTA ra30BOM CMECH;

— KOJINYECTBa BEIIeCTBa, 00beMa MM MacChl BEIIECTBA MO KOJMWYECTBY BELIECTBA, 00bEMY
WJIM Macce peareHToB WM MPOYKTOB PEaKIUu.

Hcnonvzoeanue npuobpemeHnvblX 3HAHUL U YMEHUU 6 NPAKMUYECKOU OesimeNbHOCmu U
NOBCEOHEBHOU IHCUSHIUL:

— JuIst 6e30macHOro OOpallleHusl ¢ BEIIeCTBAaMM M MaTepualaMy B IOBCEIHEBHOW XU3HHU U
IPaMOTHOTO OKa3aHMsI IEPBOM MMOMOLIH ITPU 0KOTaxX KUCIOTaMHU U LIEJI0UaMH;

— 111 OOBSICHEHUS OT/IEIbHBIX (PaKTOB U MPUPOIHBIX SIBICHUIA;

— U1 KpUTUYECKOH OLIEHKH MH(OPMAILMU O BEIIECTBAX, UCIOJIb3YEMbIX B OBITY.

Conep:kanue nporpammsl 1 roga od0yuyeHust



Beeoenue

OO6mue mpaBwiIa paboThl B XUMUYECKOH J1aboparopuu. TexHruka 0e30macHOCTH TIpu padboTe B
XUMHYecKoH 1aboparopun. Oka3aHue MepBoi MOMOIIY MPH HECUYACTHBIX CITydasX.

[TpaBuiia paboThI C KMCIIOTaMH, LIeJI0UYaMu, JIETYYUMH BenlecTBamu. HarpeBarenbHblie mprOOpbI
U TpaBuiia paboOThl C HUMHU. XUMHUYECKas MOCya 00iero Ha3HaueHusi. MbpIThe U CyIIKa
XUMHUYECKOH nocyabl. Poib XuMuu B )KH3HU YeJOBeKa U pa3BUTUH denoBeuecTBa. O030p
BAKHEUILNX KJIACCOB COECIMHEHUM, UCIIONIB3YEMBIX YEJIIOBEKOM. XUMHUS -TBOPEHUE IIPUPOBLI U
pPYK desoBeKa. XMMUs BOKPYT Hac. XMMHUUYECKHUE BEIIECTBA B TOBCEHEBHOM KU3HU YEIOBEKA.
IIpakruka:

[Tpuembl 0OpallieHus ¢ HarpeBaTeIbHbIMU TPHUOOpaMu (CIIMPTOBKA, IIIMTKA, BOJISHAS

0aHs1) 1 XUMHUYECKOM 1ocy1o¥ obiero HazHaueHus. CoctaBieHue TabInll, OTPaKAIOIINX
KJIaCCU(PUKALIMIO BEUIECTB, U3TOTOBJIEHUE STUKETOK HEOPTaHUUECKUX BEILIECTB, COCTABICHHE
CIIMCKA PEaKTUBOB, HECOBMECTUMBIX ISl XPAHEHUSI.

Tema 1 Hcmopusa e3aumoomuowieHuil 4enoeexa u npupoosl

HcTOuHUKY SHEPTUM (MCUEepIIaeMble U HEMCUEPIIAEMBIE). «DKOJIOTUUECKUN PIOK3AK.
HeoOxoaumocTh GepexxHOro OTHOLICHHS K OKpY»Karolei cpeze. YeaoBek U mpupoja B 1aleKoM
MPOLIOM: IPUCBAUBAIOIIEE XO35UCTBO. JpeBHue ntoau. BinsiHue npupoaHbIX YCIOBUM Ha
pacceneHue 1 3aHATHsI IPEeBHUX JTtoiei. OCHOBHBIE 3aHATHUS APEBHUX JIFOJICI: COOMPATENbCTBO U
oxora. [IpucBauBaromiee x0341cTBO. JIOKanbHBIN XapakTep BIAUSAHUA AEATEIbHOCTH IPEBHUX
coOupareneil 1 0XOTHUKOB Ha npupoxdy. [lepexos yeaoBeka K MPOU3BOISIIEMY XO3IHUCTBY.
IIpousBoasniee X0351MCTBO. BO3HUKHOBEHHUE 3eMIIEENNS M CKOTOBOICTBA. Bo3aeiicTBue Ha
[Ipupoay IpeBHUX 3eMileeNbIEB U CKOTOBOAOB. CTUXUIHOE TPUPOJONOIb30BAHKE.
OnycteinuBanue. ['nbens nuBunu3anuii. OT KoJIeCHULIBI A0 camosieta. 3meHnenue xapakrepa
MPUPOIONOIB30BAaHUS B IIPOIIECCE PA3BUTHSA YelloBeuecKoro obmiecTBa UenoBek U mpupoia B
HacroseM. [IpsAMoe 1 KOCBEHHOE BO3/IEUCTBUE XO3SIMCTBEHHOM ACSATEIIBHOCTH YEJIOBEKa Ha
npupoay. Uatponykuus. Hencuepriaemble u ucuepriaeMble UCTOUHUKHU dHEpruu. cTouHnKn
SHEpPruM (rcyepraeMple U HeMcuepnaemble). « IKOJIOrHuecKuil prok3ak». Heodxonumoctsb
OepeKHOr0 OTHOILEHUS K OKpYKaIoLeH cpene. AJIbTepHATUBHbBIE HCTOUHUKU SHEPTUH.
[TpunuBHbIE 37€KTpOCTaHIIMK. DHEprus BeTpa. ['eorepmanbHas sHeprus. buosnepreruxa.
Ipaxmuuyeckue 3a0anus

Mopenupyem BETPSIHOM IBUTATEb.

CtpouM «po3y BETPOB» CBOEH MECTHOCTH.

[TpeBpariienrie pa3HbIX BUOB SHEPTUU APYT B Ipyra.

HarpeBaeMm no-pasHomy (mepeayda TEMI0BOM SHEPIUH U3TYyYEHHUEM, TEIIONPOBOAHOCTHIO,
KOHBEKIIHEH).

Tema 2 Ceoiicmea eewecme.

XuMuyeckue 1 pu3ndeckre cBOMCTBa BemecTB. YncTele BenecTBa U cMecu. OCHOBHbBIE
IPUEMBI C TBEPJBIMHU, KUJKUMH U Ta3000pa3HbIMU BerecTBaMu. JIabopaTopHblie criocoObl
MOJIyYEHUsl HEOpraHu4yecKux BemecTB. [Iponecc pacTtBopeHus BemecTB. PacTBOpsI U ux
IIPUTOTOBJICHUE.

[IpakTueckue 3a1anus

[Tony4yeHue yriekucinoro rasa, Kuciopoja B 1a00paTOpHH.

[Tomyuyenue cynbdara menu u3 meau , cepedpa U3 HUTparta cepedpa u T.1

Tema 3 Ilouemy u Kak npomexaiom XumuuecKue peaKyuu.

MHoroo6pasue 1 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX peakuuid. Knaccudukarus
XUMHUYECKHUX PEAKIMA. 3aKOHOMEPHOCTH NMPOTEKAHHSI XUMUYECKUX PEAKIIUH.

BHemHne npu3Haky MPOTEKaHUS XUMUYECKHAX PEAKIUNA. XUMAYECKHE YPABHEHU. 3aKOH
COXpaHEHHMsI MacChl BEIECTBA. XUMUYECKUE PEAKIIMH B KUBBIX OpraHU3Max.

[IpakTueckue 3a1anus

CocraBieHne ypaBHEHUHN pEeaKIMK 10 LIETIOUKE MPEBPALLIEHUI.

OnbITeI

«3Mes U3 caxapHOU MyzapsD»,

«B3anmoeiicTBIE METAIIJIOB C COJITHON KHCIOTOMY, «3Mesl M3 TIII0KOHATa KaJIbIHsy
[IpoBenieHNE KaUECTBEHHBIX PEAKIIUM.

Tema 4 Booa.



Bopa B macmtabe mianersl. Kpyrosopot Boabl. [Ipupoanas Bosa u €€ mpecHoi Boabl Ha
manete. [IpecHas Bosa U ee 3amachl. DKOJOTHYECKHUE MPOOIeMbl YHCTON BOJIbI. Bosa B
opranm3Me yeioBeka. Boga B MmenunuHe U papMakoIorui. AHOMaIUU (PU3HUECKUX CBOWCTB.
PactBopsitomas crmoco6HOCTh BOJIbI. [Ipo6eMbl MUTHEBOM BOIBI.

IIpakruka:

AHanu3 BOJbl U3 MPUPOJHBIX HCTOYHHUKOB.

PacTBopsitoniee a1eiicTBUE BOBI.

OuucTKa BOBI.

OripezesieHne >KeCTKOCTU BOJIbI U €€ YCTpaHECHHUE.

MHoro i1 BoJIbI B OBOIAX U GppykTax?

Tema 5 Qucmoie geutecmea u cmecu 6 Hcu3Hu 4en06eKa

Yucteie BemecTBa {uctummpoBannas Boaa, Kucmoposa. Cepedpo, Bonopon, Ceuner u

np. Uctunnsie pactBopbl. Cmecu Mopckast Boga. I'panut. Cranb. PacTBop xsopuaa Hatpus aiis
nabekuuii. Yyryn. Bo3ayx. bazanbt. Ctekino. OMynbcus «Maciio B Bojae». Pa3HOBUIHOCTH
cMecei, 00J1acTH UX MCMOJIb30BaHUs B TOBCEAHEBHOM KM3HU YelioBeKa. | oMoreHHbie u
rereporenHbie cMecu. Cmecu B papmakosoruu. [Ipumepst )KuaKuxX, TBEPAbIX U ra3000pa3HbIX
cMmeceit. OTHOpOTHBIC U HEOTHOPOIHBIE cMecH B ObITy. CBolicTBa cMeceil. Pa3neneHue cMmeceit.
Briienenue BeliecTB U3 HEOITHOPOAHON cMecH, 00pa30BaHHON PACTBOPUMBIMH U
HEpacTBOPUMBIMHU B BOJie BelecTBamMu. OTcranBanue: BoieneHue BeniecTB U3 HEOJHOPOAHOM
cMecH, 00pa30BaHHOM HEPaCTBOPUMBIMU B BOJIE€ BEIIECTBAMU C Pa3IMYHON IIIOTHOCTHIO. B
JEATEITHFHON BOPOHKE. JIMCTHILIAINS, BRITApUBAHUE, ICHTPU(YTHpOBaHHE, XpoMaTorpadus,
KpUCTAJIIM3aIUs M BO3TOHKA. [leperonka nin TUCTHILISIUS - CIOCO0 pa3/ieieH s, OCHOBAHHBII
Ha pa3jIu4iH B TEMIIEpATypax KUIEHUS IPYT B APYre KOMIIOHEHTOB.

[Ipuem paznenenust OTHOPOJHBIX CMECEH MyTEM UCHIApPEHUS JIETYUUX KUJKOCTEN C
MOCJIEIYIOIIEN KOHJAEH calen ux napos. IIpumep: nomydeHne QuCTUIUIMPOBAHHON BOJBL.
Pemenue 3a1a4 Ha HaX0X/I€HUE MACCOBOM M OOBEMHOM 101U KOMIIOHEHTa CMECH.

Ilpakmuka

HzroroBnenue npocredmx GuiIbTPOB U3 MOJPYIHBIX CPE/ICTB.

Paznienenne HEOTHOPOIHBIX CMECEH.

OunucTka METHOTO KYIIOpOca OT HEPACTBOPUMBIX U PACTBOPUMBIX IIPUMECE.

Tema 6 Ilosapennas conv u caxap

Pounb moBapeHHOIt conu B 0OMEHe BEIIeCTB YelloBeKa U KUBOTHBIX. CoseBoii OanaHc B
opranusMe yenoBeka. [I[puMeHeHne xiopuaa HaTpus B XO3IMCTBEHHOM IEITETbHOCTH YEJIOBEKA.
Korna cons - aa. 3noynorpednenue conbto. Mcnonbp3o0Banue XJIopuaa HATpUsl B XUMUYECKOM
MpOMBINIUIEHHOCTH. Vcrionb30BaHNne XJI0pUaa HATPUS B MHIIE, METUIIMHE.

[IpouzBoacTBo noBapeHHou conu. Caxap u ero cBoicTBa. Ilone3Hble U BpeHbIe YepThI caxapa.
HeoObruHoe npuMeHeHue caxapa.

Ipaxmuxka.

CaoiicTBa pacTBOpPOB OBapeHHOM conu. ['oput iu caxap? TpubonmroMUHECTICHIIHS

Tema 7 Xumua nungu V13 4ero coCTOUT nuina. XuMUYECKUM COCTaB IIPOAYKTOB IIUTAHMUS.
OCHOBHBIE KOMITOHEHTHI MHIIN: KUPBI, OCJIKH, YTIIEBOIbI, BATAMUHBI, COJIH.

XUMHS TPOJYKTOB PACTUTEIBHOTO U dKUBOTHOTO IPOUCXOKICHHUS.

®DuU3HOIOTHS MUIIEBAPEHUS.

IIponyKThI

OBICTPOTO IPUTOTOBJICHHUS M OCOOCHHOCTH UX TTPOU3BOACTBA. [Iporiecchl, MpOUCXOaAIINE TPH
BapKe, TYIIEHUH U jkapeHuu nuiy. Kak cienaTtes ey He TOJIbKO BKYCHOM, HO ¥ TIOJIE3HOU?
JloGaBKH B MPOTYKTHI MUTAHUS.

XUMHUYECKUE PEAKIIUU BHYTPHU HaC. XUMHUECKUE MPOLIECCHI, MPOUCXOAIINE TPU

XpaHEHUH U TIepepadO0TKE CEIbCKOXO3SMCTBEHHOTO ChIpbsi. KOHCEpBaHTHI M aHTHOKUCITUTEH, UX
pOJIb.

CrniocoObl XUMHYECKOT0 aHAJIM3a COCTaBa BEIeCTB B MpOoAyKTax nutanus. CoaepxaHue
BUTAMHHOB 1 MUHEPAJIbHBIX BEIIECTB B MUIIEBBIX MPOIYKTaX.

[IpakTuka

Ornpenenenne kauectBa meaa. [IpoBepka Mena Ha HaTMYKME KpaxMala, Meja, caxapos3bl.
Onpenenenrie BUTaMuHOB A, C, E B pacCTUTETLHOM Macie.



OmnpeneneHne HUTPATOB B IPOAYKTaX.

AHanIu3 NpoxXJaAUTEIbHbIX HAIUTKOB.

Omnpenenenue KoperHa B HAMUTKAX

OnpeneneHne coiepKaHus KUPOB B CEMEHAX PACTEHUI.

KauecTBeHHbIE peakii Ha IPUCYTCTBUE YIIIEBOIOB.

XHUMHUYECKUE OMBITHI C )KEBATEIbHON PE3UHKOM.

Omnpenenenue conepkanus OBapEHHOM COIM B MPOIYKTaX NUTaHUs (Macio, ChIPbI,

COJIEHBIE TBOPOXKHBIE U3IEIINSA).

Tema 8 Crinuku

[Tupodopsr. Uctopus nzodperenus cnudek. Crimuku [lancens u Yokepa. Cinuku

Copua. Crimuku Upunu. HBeackue cnmuku Jlyanctpema. Kpacuslii u 6emnslit dpocgop.
OKHCTUTENBHO - BOCCTAHOBUTENBHBIE MPOIIECCHI, IPOTEKAIOIINE MTPH 38KUTAaHUH CITHYKH.
OcHoBHbIE BUIbl COBPEMEHHBIX CIIMYEK. [lepeBIHHbBIE(U3TOTOBIEHHBIE U3 MATKUX IOPOJ I€pEBa
- OCHHBI, JIUIIBI, TOMOJSI, aMEPUKAHCKOM O€0i COCHBI U T. I1.), KAPTOHHBIE U BOCKOBbBIE
(mapaduHOBBIE - U3TOTOBICHHBIE U3 XJIOMYATOOYMaKHOTO KI'yTa, IPOIUTAHHOTO MapapuHOM).
[To meTony 3axkuranusi - TEPOUHBIC (3AKUTAIOIIUECS IPU TPEHUHU O CIIEHUATBHYIO TOBEPXHOCTb -
TEPKY) U OecTEPOUHbIC (3AKHUTAIONIUECS IPU TPEHUU O JTFO0YIO TOBEPXHOCTH).

Cnuueunoe npoun3BoacTBo B Poccun. CtpoeHue, cocTaB U U3rOTOBJICHUE CIIHYEK.
Crneuunanbable cinuky. LIITopMOBBIE (OXOTHUYBM) - TOPSIINE HA BETPY, B CHIPOCTH U 0]
noxaém. TepMuueckue - pa3BUBAIOIIIE IPU TOPEHUHU O0JIee BHICOKYIO TeMIIepaTypy U Jaolue
IIPU CrOPaHUM rOJIOBKU OOJIbIlIee KOIMUECTBO Teria. CUrHaNbHbIE - JAOUIUe IPU TOPEHUN
uBeTHoe miams. Potorpaduyeckue - Jarone MTHOBEHHYIO SIPKYIO BCIBIIIKY, HCIIOIb3yEeMYIO
npu ¢pororpadupoBanuu. CurapHbie — CIHYKH YBEITHMUESHHOTO pazMepa aiis 6oee
MPOJOHKUTEILHOTO TOPEHUS IIPU PACKYpUBAaHUU cUrapbl. TpyOoUuHbIe- CIUYKH YBETUYEHHOTO
pa3mepa Juist 0oJiee IPOAOKUTEILHOTO TOPEHUS IPU PACKYPUBAHUM KYPUTEIbHON TPYOKH.
KamuHHbI€ - OUeHb ATUHHBIE CITUYKH, YTOOBI 38KUTaTh KAMHUHBI. ['a30BbI€ - MEHbBILIEH JJIMHBI,
YyeM KaMUHHbIE, YTOObI 32)KUraTh ra30Bble ropeiku. J[ekopatuBHbIe (1101apOYHBIE,
KOJIJIEKIIMOHHBIE) - OTPaHUUYEHHbIE BBITYCKH KOPOOKOB (MHOTIa HAabOpaMu, yI0KEHHBIMH B
JIEKOPATUBHYIO KOPOOKY).

IIpakTuka

W3ydeHne CBOMCTB pa3IM4HbIX BUJIOB CIMUYEK (OBITOBBIX, OXOTHUUBUX, TEPMUUECKUX,
CUTHAIIbHBIX, KAMUHHBIX, (POTOrpauuecKux).

Tema 9 bBymara

Ot nepramMeHTa U MIEIKOBBIX KHUT 10 Hamux gHed. [emmronosa. Csa3yromue: KaoyvH,
KapOOHAT KaJlblMsl, MUIMEHTHI. XJI0M4aToOyMa)KHble TKaHU. Bupl OymMaru v Ux npakTUyecKoe
ucnosnb3oBaHue. TexHomorus npousBoacTsa Oymaru. CTpykrypa Oymaru moJji MUKpOCKOIIOM BO
bayopectieHTHOM cBedeHuU. [lomydadbpuxaTs! 115 TpOU3BOACTBA OyMaru: ApeBecHas Macca uiu
LIEJUTI0JI03a; LIEJUIF0JI03a OTHOJIETHUX PACTEHHUH (COJIOMBI, TPOCTHUIIBI, KOHOILIH, pUca U
IPYTHX);

MOJTYILIEIUTIONI03a; MaKyJIaTypa; TpSIMUYHas oJlymMacca; s CIeIUaIbHBIX BUIOB Oymaru:
acOecT, IepCTh U JPYTrue TEKCTUIbHBIE BOJOKHA.

[Tpon3BocTBO OymMaru: NpUroToBiIeHUE OyMaKkHOM Macchl (pa3MoIl U CMEIIEHHe KOMIIOHEHTOB,
MpOKJIEHKa, HAIOJHEHHE U OKpacka OyMa)KHOM Macchl); BbIpaboTKa OyMa)kHOM Macchl Ha
OymarojienaresbHOM MalrHe (pa3daBieHne BOJIOW U OYMCTKA MacChl OT 3arps3HEHUH, OTIIUB,
IIPECCOBAHUE U CYIIKa, a TAKXKe MEePBUYHAS OT/AEIIKA);

OKOHYaTeNbHas OTJeNKa (KaJlaHIupOBaHHe, pe3Ka); COPTUPOBKA U YIAaKOBKa.

IIpakmuxka.

W3yueHne CBOMCTB pa3lIUYHbIX BUI0B OyMart.

[Toryuenue Oymaru.

Tema 10 Xumusa u cmpoumenscmeo

CrpoutenbHbie pactBopbl. U3BecTh. Men. Ilecok. beron. Ilement. Mcropus crekna.

Kuprmnun. @apdop u dasue. [IpeBecHa — yHUKaIbHBIA CTPOUTENBHBIA MaTepHal.
Jlakokpacounsie MaTepuaibl. CBOMCTBA 0JU(]BI, MACISIHBIX KPACOK, YMajei, paCTBOPUTEIICH.
[TonsiTHE 00 HKOIOTHUECKU YUCTHIX MaTepuanax. Kepamuueckas nena. 3ugaput. Kampimmr.
Conomut. I'pyro6moku. CHIMKaThI METALIIOB M BSDKYIIUE MaTepuaibl. KOppo3ust CTpOUTETbHBIX



Matepuaios. [lonnMepsl B CTpouTenbCcTBE. XMMHUUECKHE CBOMCTBA CTPOUTEIBHBIX MaTepUaIoB
XuMH4ecKasi CTOMKOCTh - 3TO CBOMCTBO MOKa3bIBAET, HACKOJBKO MaTeprall yCTOMYUB K
BO3/ICICTBUIO APYTUX BEILECTB: KUCIIOT, IIEJI04Y€eH, cosel u ra3oB. Koppo3noHHas ycToOH4MBOCTh
- CBOMCTBO MaTepuaia MPOTUBOCTOSITh BO3JAECHCTBUSAM OKpY Karouen cpeapl. Yamie Bcero sTo
OTHOCHTCS K CIIOCOOHOCTH HE MPOITyCKaTh Biary. PacTBOpUMOCTh - CBOMCTBO, TPH KOTOPOM
MaTepuail UMeeT CIOCOOHOCTh PACTBOPATHCS B PA3IMUHBIX KHJIKOCTSX.

Anresus - CBOICTBO, KOTOPOE XapaKTEPU3YET CIOCOOHOCTh COEUHATHCS C IPYTUMHU
MaTepualaMH 1 MOBEpXHOCTAMU. Kpucrammsanus - XapakKTepUCTUKA, IPU KOTOPOU MaTepuail
MOYET B COCTOSIHUY T1apa, pacTBOpa WM paciiiaBa 00pa3oBbIBaTh KPUCTAIUIBI.

Bunel 3arpsi3nenuit (mbuieBble, paarallMOHHbIe, OMOJIOTHYECKHE, IIyMOBbBIE), 3HAUEHUE )KUBBIX
OpraHU3MOB B JIOMax U KBapTHpax.

Ilpakmuxka

OnpeneneHre OTHOCUTENIBHOM 3albIJIEHHOCTH BO3/1yXa B IOMEILIEHUU.

Pelenune 3a1a4 ¢ 3K0JIOrMYECKUM COJIEPKAHUEM.

Coaep:xanue BTOPOro roaa o0y4eHust

Tema 1 Xumusn u meouuyuna
[lepBbie maru xumuu B meauimue. [lonstue o papMakosorum, MaTpOXUMUH, XUMUOTEPAITUH.
[Tapatienbc - OCHOBOMONIOKHUK MeauimHCcKoi xumun. Kiapnuit ['anen - ¢papmaxomor. I1. Dpaux
- OCHOBOIIOJIO)KHUK XuMHuoTepanun. [Ipodeccnn: xumuk, OMOXUMHUK, (hapMarieBT, 1a00paHT.
JlexapcTBenHnsble BemiecTBa. Kinaccudukaum 1ekapcTBEHHBIX BEIIECTB: (hapMaKoIoruyeckas,
xumuueckast. CbIpb€ ISl IOTYy4EHHUs HEOPraHMUECKUX, OPraHNYECKUX JIEKAPCTBEHHBIX BELIECTB.
@DopMBI JIEKapPCTBEHHBIX MPENapaToB: TA0IETKH, IpaXKe, CBEUH, IMYIbCHH, CYyCIIEH3HH, HACTOUKH
u J1p.
Ilpaxmuxka
O3zHakomiieHHE ¢ JOPMaMH JIEKAPCTBEHHBIX MPETIAPaTOB.
3HAKOMCTBO C 00pa3iiaMH JIEKAPCTBEHHBIX CPEJICTB U OIBITHI C HUMH.
OKCKypcusi B MEAMYHKT.
Tema 2 Camvie npocmule u3 nexkapcme
[Tepmanranar kanus. Mctopus otkpeitus. @usndeckue cBoicTBa. OKUCIUTEIbHBIE
cBoiictBa. [IpMeHeHne pacTBOPOB MepMaHraHaTa Kaius B ObITy, B MenuiinHe. [IpaBumia
XpaHEHUS.
Mepsl 11epBOi TOMOILM IPU OTPABIEHUN KOHLIEHTPUPOBAHHBIM PACTBOPOM II€pMaHraHaTa
kanus. [lepokena Bogopona, ucropust OTkpbITus. llepruapons. @usznueckne, XMMAYECKHE
cBoiicTBa. [IpuMeHeHre B MeIMIIMHE: KPOBOOCTaHABIMBAIOLIEe Ae3MHPUINPYIOIIEe CPEACTBO.
Hon: uctopust OTKphITHS, CTPOEHHUE, (PU3NUECKHE U XUMUUYECKHE
CBOICTBa, MprMeHeHne. bopHas kucnota, O0pHBII CIUPT, AHTUCENTHYECKAsE aKTUBHOCTb.
DU3MOIOTUYECKUN PACTBOP.
Jlsmuc. Hamateipasiit ciupt. ['ekcaruapar xinopuaa kainbius. [ enraruapar cynbdaTa UHKA.
AKTHBUPOBAaHHBIN yTOJIb.
Ilpakmuka
IIpuroroBnenue pacTBopa XJIOpUAA KalbIUs C 3aJaHHON MaCCOBOM JTOJIEH.
«Kuakuii xameneon.
Paznoxxenue nepokcuaa Bogopona. H202 - okucnurennb, BOCCTaHOBUTEINb. PacTBOpeHne noaa B
BOJIE, B ciupTe. Pacnio3HaBaHue HOANIOB.
OO6eciBeunBaHre pacTBOpa epMaHraHaTa Kajius aKTUBUPOBAHHBIM YTIIEM.
Tema 3 Aoosumvwie senecmea
Sne1. Knaccudukanust s;moBUTHIX BEIISCTB. Y TAPHBIN ra3: MpU3HAKA OTPABJICHHUS.
Oxkazanue nepsoil nomouy. Pryts. TokcuuHocTh mapoB pTyTu. Conu pTyTH: KOJIOMENb, CYJIEMa,
npuMeHeHre B meaunnae. Mpiibsik. CBuHen. CoequHeHus xpoma. TOKCHYHOCTh OPraHUYeCKuX
pactBopuTeneil. [IpaBuna xpaneHust 1108 B ObITY. Mepbl IepBoi TOMOIIY NPH OTPABJICHUH.
Tema 4 Xumus u meouyuna.
buorennblie 3neMeHTHI U X coenuHeHus. OOt 0630p OMOTOTUYECKON POJIH AIIEMEHTOB-
opranoreHoB Yriepoa. Bonopoa. Kucnmopoa. Azot. Cepa. @ocdop.



buonoruueckas poiab HEKOTOPHIX HEMETAIIIOB, HE OTHOCAILIUXCS K opraHorenam drop.

Xuop. Bpom. Moxa. Kpemunii. Cenen. Bronorndeckn BasKHbIC HEOPraHUYECKUE COSAHHEHHS
HemeTaioB. Kucnopon. O30H. Boga. MunepanbHble BOABI.

[Tepokcua Bogopoaa. @epMEeHTATUBHBIE CPEACTBA 3aIUTHI Opranu3Ma. CepoBoaopo1. AMMHAK.
[{ukn MmoueBMHOOOpa3oBaHus. MOHOOKCH]T a30Ta. HUTpaThl, HUTPUTHI. Y TIICKUCIIBIN ra3.
Monooxkcua yriaepoaa. bydepnsie cucremsl opranusma. ['uapokapbonarnas 0ydepnas cucrema.
®ocdarnas OydepHas cucrema. Mexanusm OyhepHOTro JeHCTBUS CCTeMbl. B3auMocBsI3b
KPYTrOBOPOTOB OMOTCHHBIX 3JIEMEHTOB.

buoneoprannueckas Xumusi 1 MeIuIHA. Heopranmueckyro OMOXHUMHIO MOXKHO PacCMaTpPHUBATh
KaK MPUJIOKEHHE MPUHIUIIOB KOOPIMHAIIMOHHOM XUMUU METAJUIOB K OMOJIOTHYECKIM
npoosieMam.

Tema 5 Memannwt 6 opzanuszme uenogeka

buonoruueckas poiab «METAIIIOB KU3HU»

OO6muit 0630p ponu 8-meramuioB. Harpuii. Kanuii. Marawuii. Kansiuii. Jlanapie MeTauib
paccMaTpUBaIOTCS COMIACHO IJIaHA!

1 Conepxanue B 3eMHOM Kope. BaskHeime npupoaHbie COCTUHEHUS.

2 Copneprxanue v GOpMBI CYIIIECTBOBAHMSI B )KUBBIX OpraHu3Max. buonormueckas

pOJIb.

3IIpumeHeHue MeTaia U €ro COeIMHEHNH B MEAULIMHE.

4ToKCHMYHOCTh METaJlJIa ¥ €T0 COeIMHEHUH. )

OO6muii 0630p ponu 4-metaios. JXKene3o. Mapranen. Ko6anst. Menb. L{unk.

Monu6neH. JlanHbIe MeTaTbl pACCMATPUBAIOTCS COTJIACHO TIaHA!

1 Coneprxanue B 3eMHOU KOpe.

2 BaxHeimme npupoaHble COSTUHEHUS.

3 Coneprxanue u (OpMBI CYIIICCTBOBAHUS B KUBBIX OpraHU3Max. bruosornyeckas posib.

4 ITpumeHeHue MeTalia U €ro COeAMHEHUN B METULIMHE.

DuU3HOIOTUYECKAs U MATOJIOTUYECKAs POJIb HEKOTOPBIX AIIEMEHTOB B OpraHu3Me. 8-JJIE€MEHTHI.
4-DnemenTsl. KomruiekcHble (KOOPIMHAIIMOHHBIE) COSTMHEHUS Pa3INYHBIX SJIEMEHTOB B
opraHusme. DJIeMeHTHhI, 00JIe3HH, JIekapcTBa. bruosornuecku akTuBHBIE MOJIEKYJbI. Bona.
AMMHOKUCIOTHI.

AckopOuHoBas kuciora. OpToMoeKyJIsspHas MeIUIIHA. bHOTOTHYeCcKr aKTHBHBIE OJIUTOMEPHI
buonorrnueckas posib HEKOTOPBIX METAJIOB, HE OTHOCSIIIHUXCS K «METaJIaM KU3HU».
Amomunuii. Cepebpo. bapuii. Pryts. CBunen.

Ilpakmuka.

Temarndeckasi BAKTOpUHA «XUMHS U MEULIHAY.

Tema 6 Qu3uueckas xumus u MeOuyuHa

®u3HOoIOr - 3T0 GU3UKOXUMUK, UMEIOIIHH JIeTI0 C SBJIICHUSIMH )KHBOTO OpraHU3Ma.

N.M. CeuenoB JKuBble OpraHu3Mbl MOTYT CYIIIECTBOBATH JIUIIL OJarofaps UX 3aMeuaTeIbHON
CIOCOOHOCTH KUHETUUECKH KOHTPOJIUPOBATh XUMUUYECKHUE PEAKIIMHN M TEM CaMbIM MOJABIISITh
CTPEMJICHHE K JOCTHKEHUIO TepMOAMHAMUYeCKUX paBHoBecuid. M.B. bepe3snn Xumnueckas
TEPMOJIMHAMUKA U KUBBIE OPraHU3MbI TepMOIUHAMHUKA U OPTraHU3Mbl. XUMUYECKas U
OmoxuMHuYeckast KHHeTHKa U KaTtanu3. epMeHThl — OMOIOTUYECKUE KAaTalIM3aTOPhl. 3HAUCHUE
PacTBOPOB JJIs1 OMOJIOTUH U METUIIUHBL. KHCTTOTHO-IIIEI0YHOE paBHOBECHE U OydepHbIe
CUCTEMBI OpraHu3Ma. AMUHOKUCIOTHBIE Oy(depHbie cuctembl. benkoBbie OydepHbie CUCTEMBI.
N3meHenne KUCIOTHO-IIETI0YHOTO PABHOBECHS TIPU PA3TMYHBIX 3a00JIeBaHMIX. METUITMHCKIE
Martepuanbsl. Heopranmueckne MeIMIMHCKUE MaTepuaibl. MeTambl. Yriaepo Hble MaTepuabl.
MexaHu3Mbl B3aUMOICUCTBUS MEUITMHCKIUX MAaTEPUAIOB C OMOJIOTHIECKUMHU CHCTEMAaMH.
B3aumoneiicTBus: MmaTepual - KpoBb, MaTEpUAIl - TKaHb, MaTE€pHUal - KJIETKa, MaTepua -
OHOIOIMEPBI.

HckyccTBeHHbIE Opranbl. Annaparsl «<MCKYCCTBEHHOE CEP/LIE-TIETKOE», «MCKYCCTBEHHAs
noukay. VIcKkycCTBEHHOE cep/le 4esI0BeKa C aBTOHOMHBIM MCTOYHUKOM MTUTaHUSI.

Ilpakmuka

HccenenoBanue JIeKapCTBEHHBIX MTPENApaToB.

Jenosas urpa «Crnacure 60abHOTOY. [[enoBas urpa conpoBOKAAECTCS TPOBEICHUEM
KauecTBeHHOr0 aHaM3a pacTBOpa KOHKPETHOIO BEIIECTBA XUMUYECKHUMHU METOJIaMH.



(BemectBa: Tnocynbdar HaTpusl, HOBOKaWH, JIAKTAT KaJbIus, b-TIi0K03a, MEAHBIN KyIopoc,
OpoMup Kanmus, cyab(aTr Maraus).

HccnenoBanre TOKCUYHOCTH OBITOBBIX BemiecTB. OCTOpPOXKHO, numieBbie qodaBku! Mx
JICCTBYE HA OPTaHU3M.

Pemenue 3a1a4 mo oOIIet XUMUHM ¢ MEUKO-OMOJIOTUYECKON HAITPABICHHOCTHIO.

Konkypc (kosnmdecTBeHHbIHN) yncia peleHHbIX 3a1a4d. CocTaBiieHue COOPHUKOB 3aja4
yydaumxcs 1o TeMe (C peleHusMu).

CocraBieHHe TBOPYECKUX PACUETHBIX 3aJa4 [0 Pa3JIU4YHbIM TEMAM.

JlexapcTBeHHbIE IIpenapaTsl, KX BUABI M Ha3HadeHue. Kaxaoe 1ekapcTBo -

XUMHUYECKUN PEaKTUB.

MHororpansslii Hox. [louemy o HaO AepKaTh B INIOTHO 3aKYIIOPEHHOW CKIISHKE.
«3enéHKa» Win pacTBOp OpHIUIMAHTOBOTrO 3enéHoro. HeoObluHbIe cBOMCTBA OOBIYHON
3€JIEHKU. AKTUBUPOBAHHBIN YT OJb.

JlexapctBa oT npoctyasl. Butamunsl CaMonenbHble 1eKapcTBa. ACIUPHUH WIH
aleTUJICAIHMIIMIIOBAs KUCIIOTA U €r0 CBOWCTBA. UTO MoJie3Hee: aCIupyH WU YIICApHH, HypoheH
nuiu noympoden?

[Tepexucs Bogopona u rugponeput. CBONCTBA EPEKUCH BOAOPOA.

[TepmaHranar kasuusi, MapraHilOBOKHCIIBIN KaJIUi, OH K€ - «MapraHioBka». HeoObluHbIe
CBOMCTBA

MapraHioBku. Kakyro olmacHOCTb MOXKET IIPEJICTaBIATh MAPIaHIIOBKA.

Hyxna nu B tomaineit anteuke 6opHas kucnota. Crapele JeKapcTBa, Kak ¢ HUMU OCTYIHUTb..
[Tepruaposns. usndyeckue, XuMuIeckue cBoicTBa. IIpuMmeHeHne B MeauLMHE:
KPOBOOCTAHABJIMBAIOILEE U I€3UH(PULMPYIOIIEE CPEICTBO.

Ipakmuka.

[Tonygyenue nogodopma. JleiicTBrue KUCIOT Ha OpUITHAHTOBBIN 3eneHblid. [llenounoe
pacleruieHue JeBoMuLeTHHA. KauecTBeHHas peakius Ha Iepokcu Bogopoaa. OnpenencHue
BUTAaMUHOB B IIpenaparax MnoJMBUTAMHUHOB.

Tema 7 XuMus U TPaHCIIOPT

Marepuansl, KOTOpbIE UCIIOIB3YIOTCS AJIsl U3TOTOBJIEHUS aBTOMOOMIIEeH. 3anpaBoyHbIe
KHUJIKOCTH (TOIUIMBO, Maclla, CMa3KH, OXJIaX/IAOIIHNE )KUKOCTU U T. I1.); PE3UHBI - IIUHBI U
PE3MHOTEXHUUECKUE U3/IENNS; UIACTMACChI; OT/IENIOUHO JeKOpaTUBHbIE MaTepualibl (0OMBKa,

JIaKU ¥ KPAcKH, aHTUKOPPO3UOHHBIE IOKPBITUSA U T. I1.); KIIEH, TEPMETUKHU. DIEKTPOJIUT — 3TO
YTO-TO 3HaKOMoO€. beH3uH, KepOCUH U Jpyrue «- UHbl XUMHUYECKHE IPOLECCHI, TPOUCXOASIINE
IIPU SKCILTyaTalluy aBTOMOOWIISL. DKOJIOTHS U aBTOMOOUIIb.

Ilpakmuka:

1 BeH3MH 1 KepOCUH KaK pacTBOPUTEIH.

OnBITH IO 03HAKOMJICHHUIO C PACTBOPSIONINM JIEHCTBHEM HE(PTENPOIYKTOB, Kak U
OpeIbLAYIINH, IIJI0X0 BUAHBI C IEMOHCTPALMOHHOTO CTOJIa, TOITOMY UX JIy4Ile BCErO CTABUTh B
KauecTBe 1a00opaTOpHOU pabOTHI.

a) B IpOOUPKHU ¢ OEH3MHOM, KEPOCHHOM M BOAOH HainuBaroT 1o 0,5 M1 pacTUTENBHOTO

Maciia ¥ B30aNThIBatOT. Macio pacTBOpsieTcs B yriieBoopoaax. OTMEUaroT Jyqiryro
pacTBOPUMOCTh B OE€H3UHE.

0) B HEOOJIbIINE CTAKAHYUKHU WK (HapPOpPOBBIE YALIKU C TEMH KE KUIKOCTIMU

MOMEIIAI0T KYCOUKH TKAaHU C MATHAMH KMpa U MepEMEIINBAIOT UX CTEKIISTHHOM nanoukoi 2-3
muH. [Tocie BBICBIXaHUS TKaHU, TIOMETIEHHBIE B OCH3UH U KEPOCHH, OKAa3bIBAIOTCS OUUIIICHHBIMA
OT JKHpa.

Tema 8 XuMus H YNCTOTA B JOMe

Mpina. CoctaB, CTpOCHHE, MOJTYYEHHUE.

CI/IHTGTI/I‘-IGCKI/Ie MOROIIHUEC Cpe,Z[CTBa nu HOBerHOCTHO - aKTUBHBIC BCIICCTBA. OCHOBHBIC
KOMIIOHEHTHI

CMC: noBepxHOCTHO-aKkTUBHBIE BemecTBa (IIAB); BcrioMorarenbHbIe BEIIECTBA: IICIOYHBIC

COJIM - KapOOHAT U CUJTMKAT HATPUsl, HEUTpaAJIbHBIE COJH - Cyib(at u dhocdar HaTpus;
KapOOKCHMMETHIILIEIITION03a, IIOTMBUHIITUPPOIUIOH, XUMUYECKHE 0TOeTUBATEH (TIePCOIIH);



XUMHUYECKHE OTOSIMBATENH (TIEPEKUCHh BOIOPO/a); hU3HMIecKue (ONTUYECKHE) OTOCIUBATEIH -
¢aryopecuupyromume CoeAMHEHMs; aACOPOIMOHHBIE KpacuTenu (yabTpaMapuH, HHIHUTO,
CHUHTETHYECKHE OpPraHMYECKHe MUTMEHTHI); 0M0100aBKHU - (pepMeHTHI (JIunasbl, IPOTEa3bl U Ap.);
OTAYLIKHU, aHTUCTATHKHU.

CpenctBa ObITOBOM XMMHUH - XUMHUUECKHUE CPEJICTBA 10 YXOY 32 COOCTBEHHOCTBIO: OAEKIOM,
MOMEIIEeHUsIMU, aBToMoOUIsIMU. K cpeacTBaM OBITOBOI XUMHUU OTHOCST JI€3UH(DUIIAPYIOLITUE
CpEe/ICTBa, pEIesUIeHTHI U IIp. cpeAcTBa. CpeAcTBa OBITOBOM XUMUH, IPUMEHSIEMbBIE TSI
BbIBeieHUs nATeH. [Ipaktuka Onpenenenue pH - cpeasl B Mpliax u mamnyHsx. [Ipurorosinenue
MblLJIa U3 CBE€YKH U CTUpaJIbHOW cobl. BeiBenieHne msreH ¢ Tkanu. Mpuia. Coctas, cTpoeHue,
nony4yeHue. CpaBHEHHE CBOWCTB MbLIa CO CBOMCTBAMU CTUPAJIBHBIX TOPOLIKOB.

Tema 9 Xumusa u kocmemuueckue cpeocmea

Kocmernueckue moromue cpeactsa. Kpemsl. [lenomorommue cpeacrsa. OnosiackuBarean

u koauunoHepsl. ['enu. CoctaB 1 CBOICTBAa KaK COBPEMEHHBIX, TAK U CTAPUHHBIX CPEJICTB
TUTUEHBI; TPAMOTHBII BEIOOP CPEACTB THTHEHBI; TIOJIE3HBIE COBETHI MO YXO.Iy 33 KOXKEH,
BOJIOCAMH U TOJIOCTHIO pTa. COCTaB U CBOICTBA HEKOTOPBIX MPEMapaToB F’UTMEHUYECKOMH,
Je4eOHON U 1EKOPATUBHOW KOCMETHKHU, TPAMOTHOE UX MCIIOJIb30BaHHE. XUMUYECKHUE MPOLIECCHI,
JIeKale B OCHOBE yXO7a 32 BOJIOCAMU, UX 3aBUBKH, YKIIAIKU, OKPACKH; MPABUIBHBINA yXOII 32
BOJIOCAMH, IPAMOTHOE UCII0JIb30BaHUE IPENapaToB AJi1 OKPACKU U YKJIaJKH BOJIOC,
OpUEHTUPOBAHUE B UX MHOT000pa3uu. [1e3010paHThl U 030HOBBIN «IIUT) TUIaHEThI. JlymmcThie
BEIIECTBA B MapProMepuu, KOCMETHKH, MOIOIIHX CPEICTBAX.

O¢dupnsie macna. CocTas.

Crnoxunsie 3¢upsl. CocTaB, CTpOCHHUE, MTOTyYCHHE.

Ilpakmuxka

N3ydeHue coctaBa JEKOPAaTUBHON KOCMETUKH 10 3TUKETKAM.

Omnpenenenue pH - cpensl B Mbuiax v mamMnyHsx. M3Bieuenue apupHbeIx Macen u3
pacTuTenbHOro Marepuaina. [lepeunas mMsra, e10Bo€ Macio.

[Tomyuenue CloXHBIX (UPOB U3 OPTaHUYECKUX COCTMHEHUI. DTUIMEeTaHar (3amnax

poma). M3o0yTumatanar (GpyKTOBBI 3amax).

Tema 10 Xumus u nnanema 3emnn

XuMuyeckue 3eMeHThl B onocdepe. bruoreHHbie 1 BTOPOCTENIEHHbIE XUMUYECKUE

areMeHThl. Makpo U MUKpOd3JIeMeHTHI. [I[pu4nHbI ¥ MPU3HAKK HEJJOCTATKa B OpraHu3Me
YyeJIoBeKa HEKOTOPBIX 3JIEMEHTOB. broreoxnmuueckre nukibl. L{MKiIbl ra3000pa3HbIX BELECTB.
Ocanounsle nukibl. KpyroBopot azora B 6uocdepe. Cunepanus. KpyroBopot yrieposa B
ouocdepe. Kpyrosopot kuciopomaa B 6uocdepe. [lpaktuyeckas pabora «KauectBeHHOE
oTpesieNieHue HEKOTOPHIX TSKENBIX METAIIOB B BoJie». ATMoc(epa Kak CBeTODUIBTP.
3acopeHHOCTh aTMocdepbl. [I[puurHbI H3MEHEHUs IPKOCTH, IIBETa aTMOC(EPHI, TPO3PAYHOCTU U
BUIUMOCTHU aTMoc(hepsl. DKoJorudeckue npooiaeMsl B armocdepsl. [lapHukoBbIil 3 dexT.
[TapHukoBble Ta3bl. BropocrenenHble KOMIIOHEHTHI aTMOChepsl (YIIIEKUCIBIN ra3, MeTaH,
OKCHJIBI a30Ta, TPOTIOC(EpHBI 030H, XJI0phTOpyriaepoasl). IlociencTBus napHUKOBOTO
s¢pekra. O30HOBBIN MUT U 030HOBAs bIpa. Lk o30Ha. [IpuyKrHBI HICTOHUYEHKS 030HOBOTO
mmTa. Bemectsa - 3arps3autenu Tponochepsl. Okcuasl cepbl U xjaopa. KucnoTaeie 10K Iu.
Xumu3M mnporneccoB. PoToxuMuueckuii cMor. Pois OKCHIOB a30Ta, 030Ha, YTapHOTO rasa,
YIJIEBOAOPOAOB H aJbJIETHI0B B 00pa30BaHUM (POTOXMMUYECKOTO CMOTa.

Ilpakmuka

W3ydeHne KUCIOTHOCTH OcalikoB. McciienoBanue Bo3iyxa Ha coiepaHue TBepAbIX IpuMeceit

(BU3yaJIbHO U MPH MOMOIIY MUKpOCcKona). JlepuiuT npecHoi BobI Ha MIaHeTe. 3arpsi3HeHNe
BOJibl. KOHIIEHTpHpOBaHNE TOKCUKAHTOB 10 OMOJOrHuecKuM nenoukam. [IpenensHo
JIOITyCTUMBIE KOHLIEHTpAIMK BeulecTB B Boje. O630p 3nauenuit [1/1K mo nanbonee onacHbIM
BemecTBaM. Ctounble BoJIbl. [lepBuuHas BTOpryuHas U TpeTHYHAs 00pabOTKa CTOYHBIX BOJ.
XUMHUYECKHUE CIIOCOOB! YAaNeHHs 3arpsa3HeHui (copOuus, HeUTpaIu3amnus, Koarysius,
CTEpHIIN3ALUS, SKCTPAKIIHUS, TCKTPOXUMHUECKUE cITOcoObl). CHHTETHYECKHE TTOBEPXHOCTHO-



aKTHBHBIE BEIECTBA KaK 3arpsA3HUTENH ruapocdepsl. ICTOYHNKH AMOKCHHOBOTO 3arpsi3HEHHUS
BOJibl. OmpesienieHne coiepkanusi HOHOB Bogopoa B Boae: pH- dakrop Boxs! (McciaenoBanus
1po0 BOJIBI ¢ TOMOIIBIO0 OyMaXXHBIX HHAMKATOPOB). «OnpeieneHne aMMiaKka 1 MOHOB aMMOHUS
B BoJIe». DKosoruueckue npodieMsl utochepsl. [lectuunasl. MHCEKTUIMIBI, TePOUITHIBL,
(GyHrUIUIB], POJSHTULIUABI, HEMATOIHIBI, aKapuIuabl. KoMIulekcHas cucTeMa 3aluThl
pactenuii. Hutpartel u HuTpuThL. VX BIusiHUE Ha OpraHu3M uenoBeka. «OnpenencHue
OTHOCHUTEJIBHOTO KOJIMYECTBA HUTPATOB B MoYBe». «ONpeeneHue TSHKEIbIX METaJUIOB B [TOYBE
(MOHOB Me/U IByXBaJICHTHOMN, CBUHIIA)». DKOJIOTUYECKHI MOHUTOPHUHT. 334K SKOJIOTHYECKOTO
MOHHUTOpPHUHTa. XMMUYECKHE U OMOIOTHYECKUE METO bl aHAIM3a. bruonHKanus.
OuronHaukanys. XUMHYECKHE METO/IbI KOHTPOJIS. «OIeHKa 3arpsiI3HEHUS BO3AyXa I10
COCTOSIHUIO XBOU COCHBI». MeTO0/Ibl MOHUTOPHHTA BO3YIITHOM cpenibl. «OLeHKa 3arps3HeHHs
BO3/1yXa 0 COCTOSIHUIO XBOU COCHBI». «OTpeeNieHre YUCTOThI BO3/yXa MO JIUIIAHUKAM.
«CHer - MHIUKATOp YUCTOTHI Bo3ayxay. «Omnpe/eneHne 3arnbuIeHHOCTH BO3ayXay. «OueHka
YHUCTOTHI aTMOC(HEPHOTO BO3yXau MO BEIMYUHE aBTOTPAHCIIOPTHON HArpy3KnW». MeTo bl
MOHHUTOPHUHTA BO3AYIIHOM cpefbl. «PacTeHus - MHIMKATOPHI IUIOJOPOANS MouBy. «PacTeHus -
WHJINKATOPBI KUCIIOTHOCTH TOYBY». «PacTeHus - MHAUKATOPBI BOJHOTO PEKHMA ITOUB.
«OpraHojenTuyeckue nokas3areiau Boabl». «KecTkocTb BoabI». MeTo1bl MOHUTOPHHTA BOJHOMN
cpensl. «MccnenoBanue BOJOIIPOBOAHOM BOIBD).

Tema 11 Hayuno- uccnedoseamenbckas nPoeKmHas 0esameabHoChb

Teopus. [Tousitue npoekra. TUIBI IPOEKTOB, OCHOBHBIE TAIlbl BBIMOJIHEHHSI IPOEKTA.
Kputepun onieHrBaHUs BHIIOJHEHUS U 3aILUTHI TPOEKTOB. Co31aHNe MPOEKTa OCYLLECTBIISIETCS
O CIEAYIOUINM dTanam:

- OnpeneneHue TpooIeMbI;

- AKTyanu3amus Tem;

- Bo16op 00bekTa u3yueHus;

- [locTaHoBKa 11€11M U 3a/1a4;

- [Ton6Gop maTepuana,

- Bo16op MeTo0B HccienoBaHus;

- [IpoBenienue skcrepruMeHTanbHON padOTHI;

- Opopmnienue paboThI;

- 3amuTa IpoeKTa, NpeACTaBIeHUE Pe3yIbTaToB.

IIpakTuka

BrinonHeHne TPOEeKTOB € UCTIOIB30BAHIEM KOMITBIOTEPHBIX TEXHOJIOTHIA.

3ammra npoeKToB.



pabote

10 | Xumus u|3 2 1 TeCTUpOBaHUE/ OTUET
CTPOUTEIILCTBO o MPaKTUYECKON
pabote
11 | Xumus u MeauLmHa 3 1 2 TeCTUpOBaHUE/ OTUET
o MPAKTUYECKON
pabote
12 | Xumusa u TpaHcopt | 3 2 1 TECTHpPOBaHHe/ OTYET
o MPAKTUYECKON
pabote
13 | Xumuss u yucrora B | 3 1 2 TeCTUpOBaHUE/ OTUET
IIOMe o MPAKTUYECKOU
pabote
14 | Xumus u|3 1 2 TeCTUpOBaHUE/ OTUET
KOCMETHYECKHE o MPaKTUYECKON
cpeacTaa pabore
15 | Xumus u maHera | 4 2 2 TeCTUpOBaHUE/ OTUET
3emuist o MPaKTUYECKON
pabote
16 | Hayuno- 7 2 5 3amura npoeKTa
HCCIIeI0BAaTENbCKas
MPOEKTHAas
JesITeIbHOCTD
68 33 35
[ToBapennas conp u | 4 2 2 TECTUPOBAHME/ OTHET
6 caxap M0  NPaKTHYECKOH
pabote
7 Xumust ULu 4 2 2 TECTUPOBAHKE/ OTYET
N0  MPAKTHYECKOU
pabote
8 | Comuku 4 2 2 TECTHPOBaHHE/ OTYET
Mo  MPaKTHYECKOH
pabote
9 | bymara 4 2 2 TECTHPOBAHME/ OTHET

M0  NPaKTUYECKOH
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