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TlosicuuTenpHas 3amucKa

[Iporpammebl- ecTrecTBEeHHOHAY4YHast Y poBeHb OCBOeHHMS [Iporpammel - 6a30BbIit 1.1. AKTyalbHOCTB
1 0cOOCHHOCTH mporpamMmbl Crucrema o01Iero 00pa3oBaHus HE BCETa MOXKET 00€CIICYUTh
00yyJaroImuxcs TaKUM YpOBHEM 00pa30BaHusl, KOTOPBIN OyAeT 10CTaTOUYCH IS PeaTn3aluy uX
CIIOCOOHOCTEH B BRIOpaHHOM cdepe aesaTenbHocTH. [IporpamMmma BHEypOUHON AEATEIbHOCTH
«Xumus B ObITY» (nanee - [Iporpamma) HampaBieHa Ha pa3BUTHE U (POPMUPOBAHUE Y
o0yJaroluxcs 1eJ0CTHOTO MPEeACTaBICHUS 00 OKPYKAIOIIMX BEIIECTBAX Ha OCHOBE MOJIYyUEHHBIX
XUMHUYECKUX 3HaHuil. B xone peanuzanuu [Iporpammel, 00y4arominecs: COBEpIICHCTBYIOT CBOU
YMEHHS ¥ HaBBIKU B PEILICHUU MPAKTUYECKUX 3a/1a4, YTO CIIOCOOCTBYET Pa3BUTHIO Y HUX
JIOTUYECKOT0, MHKEHEPHO TEXHUUECKOT0 U 3KOJIOrn4Yeckoro Mpluuienus. Ha mpumepe xumuu,
yyaluecs Moiay4yaroT MPeACTaBICHUs O METO/1aX MO3HAHUS, XapaKTEPHBIX JIJIsl €CTECTBEHHBIX HAYK
(3xciepuMeHTaIbHOM U TeopeTtudeckoM) IIperxycmorpennas [Iporpammoit peanu3zanus
MEXIPEIMETHBIX CBSI3€H MO3BOJUT 00YUAIOIIMMCSI OCYIECTBUTh MHTETPALIMIO UMEIOLUXCSI
IIPE/ICTAaBICHUH B LIEJIOCTHYIO KaPTUHY MHPA, a IPAKTUYECKHUE 3aHATHSI U IPOEKTHAs s TENbHOCTh
COBEPILIECHCTBOBATh YMEHHUS U HABBIKH, HEOOXOAUMBIE JJISl TIPOBEICHHSI HCCIICIOBAHMS,
COIOCTaBJIeHUs (DaKTOB, aHANIM3Aa MTOJIYYSHHBIX PE3YyJIbTaTOB, pabOTHI C MPUOOPAMH U PEAKTUBAMHU.
Brnagenue 3HaHUSAMH 0 XUMHUYECKHX BEIIECTBAX MOTYT 00ECIIEYUTh IPAMOTHOE OTHOLICHHE K
MIPUPOJIE U K COOCTBEHHOMY 37I0pOBBIO 0€3 HaHeceHus yuiepOa. [loaTomy 3HaHUE BO3MOKHBIX
MOCIIEACTBHI BO3IEUCTBUS PA3IMYHOTO POJIa XUMUYECKUX COSIMHEHUN HA OPraHU3M YellOBeKa
CTaHOBUTCS HEOOXOJUMBIM HE TOJIBKO JUISl Bpayueil, HO U JUIsl KaKJI0T0 YeloBeKa. 3HAHMUS,
[10JIy4aeMbl€ B LIKOJIE [0 XUMUH, BO3MOXKHO U HEOOXOAUMO I'PaMOTHO MPUMEHSTH U B
IIOBCEIHEBHOM >kM3HU. [103HaBasi OCHOBOMOJIArarMe 3aKOHbl XUMHUH, 00y4aroluecs: 3HaKOMATCS
C COCTaBOM U CBOWCTBAMH Pa3IMYHBIX XUMHUYECKHUX BEIIECTB, KAK €CTECTBEHHBIM 00pa3oM
IIPUCYTCTBYIOIINE B YEIOBEYECKOM OPraHU3Me, TaK U IIPH HE3aBUCUMOM BHELIHEM BO3/IEHCTBUU.
[IIKOIpHUKN y3HAIOT, KAK UMEHHO TH BEILLIECTBA BIMSIOT HA IPOLECCHI KU3HEACSITEIbHOCTH
OpraHM3Ma M Ha camy *KHM3Hb 4EJIOBEKA - YTO MOJIE3HO U B KAKUX KOJIMYECTBAX, & YTO MOKET
OKa3bIBaTh OTpUlIaTeabHOe BiusHue. [IporpamMma «Xumus B ObITY» 3HAKOMHUT 00YYarOIIUXCS C
KOMIUIEKCHBIMHU ITpo0JIeMaMu U 331a4aMu, TPEOYIOIMMHU CUHTE3a 3HAHUN 10 PSAAY MPEIMETOB
(pu3uka, 61oOIOTHS, SKOIOTHS, reorpadusi, UCTOPUs). DKOJIOTUUECKUE 3ajaui: aHAIN3 U3MEHEHHH
B OKpY>KaroIIei cpejie U OpraHu3aIys CBOETO BIUSHUS Ha CUTYaInio, popMupoBaHue O€pexHOTO
OTHOIIEHHUS K Npupojae. Pusndeckue 3a1a4u: U3yueHue PU3nYecKuX CBONCTB BEIIECTB,
¢u3nyecKkrne METO/Ibl aHAIM3a BelllecTBa. Mictopuueckre 3ajaun: HCTOPUYECKUE CBEICHUS O
BJIMSIHUM XMMUU Ha JKU3Hb YEJIOBEKa. bruosiornueckue 3aaun: N3y4eHHe XMMHUYECKOI0 COCTaBa
00BEKTOB >kKBOH Mpupobl. IHpopmMaTHKa - mouck uHpopmanuu B IHTEepHETE, co31aHue U
oopmienue npezeHTanuii, paboTa B TEKCTOBBIX U TaOJMUHBIX penakropax. ConepxaHue
[TporpamMMbl 3HAKOMUT OOYYAIOLIUXCS C XapaKTEPUCTUKON BEIIECTB, OKPY>KAIOLINX HAC B OBITY:
BOJIa, TOBapeHHas COJIb, MUILEBasi COJIA, C BEIIECTBAMH, U3 KOTOPBIX CEJIaHbl IOCY/1a, CIIUYKH,
KapaHjaiy, Oymara, CTpOUTENIbHbIE MaTepUalIbl, aBTOMOOMIIbHAS TEXHUKA, JIeKapcTBa U T. 1. Takue
TeMbl Kak: «Bonay, «IloBapenHnas conby, «Cnuukmu», «bymara» garoT BO3SMOKHOCTb aKTyalu3aluu
AKOJIOTMUYECKUX 3HAHUI oOyyaromuxcs. [IpakTuueckue 3aHATHS CIOCOOCTBYIOT (POPMUPOBAHUIO
CIeLMANbHBIX YMEHHUI U HaBBIKOB paboTHI ¢ BeliecTBaMu U o0opyaoBanueM. [IpoexTHbie paboThl,
TeMaTHhKa KOTOPBIX MpuBoaAUTCs B [Iporpamme, mo3BossT chopMUpOBaTh y 00yUaIOIIMXCS YMEHHE
CaMOCTOSITENTbHO IPUOOpETaTh U MPUMEHSTH 3HaHUS, a TAK)KE Pa3BUBAIOT UX TBOPUECKUE
CIOCOOHOCTH. AKTyanbHOCTh [Iporpammbl 00yciioBiIeHa TeM, YTO B y4eOHOM IUIaHE 10 MPeAMETY
«XuMHs» OTBEACHO Bcero 2 yaca B Henmemto B 8 1 9 ximaccax u 1 gac B 10 u 11 kmaccax, 9To maer



BO3MOKHOCTB C(HOPMHUPOBATH Y OOYYAIOIIUXCSI TOJIBKO Oa30BbIE 3HAHUS 110 IpeaMeETy. B Toxe
BpeMs Bo3pacT 15-17 siet siBisieTcst BaXKHBIM /17151 TPO(ECCHOHATBHOTO CaMOOIPEACTICHHS
oOyyaromuxcs. Bo3M0OXHO, 4TO IPOCHYBIIMKCS HHTEPEC K XUMUHU MOXKET BIUATH HAa BEIOOP
Ooynymeit mpodeccun. 1.2. [Temarorunueckas nenecoodpasnocts [Iporpammel [lenarorudeckast
nesnecoodpasHocTh [IporpaMmbl 3aKII04aeTCst B TOM, 4TO B IIpoIecce O0YUYEeHHUs CO3/Ial0TCs
yCII0BHSL K YOPMUPOBAHHIO Y 00YYaIOLIUXCS LIETOCTHONW KapTUHBI MUPA, BOCIIMTAHUIO JIFOJIEH
TBOPUYECKUX ¥ KOHCTPYKTHBHO MBICIISIINX, TOTOBBIX K PELICHUIO HECTAaHIAPTHBIX )KU3HECHHBIX
3agad. Ha 3ansatusx no Ilporpamme gpopmupyrorcss ymeHust 6€30macHOro oOpalieHus ¢
BEIIECTBAMHU, UCIIOJIb3YEMBIMHU B IOBCEIHEBHON KM3HHU, 3aKJIa/(bIBAIOTCS HOPMBI 3/10pOBOr0 00pasa
KHU3HU. 3HAKOMCTBO 00YYaIOIINUXCS C XUMUYECKMMHU BELLIECTBAMH, U3 KOTOPBIX COCTOUT

OKpY KaroIIUi MUP, ITO3BOJISIET PACKPHITh BAXKHEHUIIINE B3aUMOCBSI3U YEJIOBEKA U PA3IUUHbIX
BEIIECTB B cpenie ero oourtanus. 1.3. Omnmmuurensubie ocobenHoct [Iporpammsl. [Iporpamma
MMEET MPUKIIAJHYIO HAIIPABJIEHHOCTD U CIIY KUT Ul yA0BIETBOPEHUS MHINBUIyalIbHOTO UHTEpECa
o0yyaroImuxcs K M3y4eHUI0 1 IPUMEHEHUIO 3HaHUH 110 XMMHMHU B TIOBCEAHEBHOM kU3HU. B
IIporpamme cTaBUTCS 337a4a HEOOXOAUMOCTU O0ECTIEUUTh XUMUYECKYIO TPAMOTHOCTb B
HAIIPABJICHUU COXPAHEHUS 30POBBS, KaK 3aJ10ra YCIEIIHOCTH Y€JI0BEKa B )KU3HU; JAETCsl IOHATHE
0 JICKapCTBEHHBIX BELIECTBAX U MEXaHU3MaxX UX JEHCTBUSA HAa OpraHusM denoseka. Conepikanue
[IporpaMMsbl onpesiesieTcsi ¢ yueToM BO3PAaCTHBIX OCOOEHHOCTEN 00y4arOIIKUXCsl U UX UHTEPECOB B
00JIacTH MO3HAHMUS MUPA, K cCaMOMYy ce0e, KH3HH B [IEJIOM, a TAK)KE C yUIETOM IICHUXO0JI0T0-
MeIarOrMYeCcKMX 3aKOHOMEPHOCTEH 00y4eHust 1 HOpMUPOBAHHS €CTECTBEHHOHAYYHBIX 3HAHUH U
BUJIOB IIO3HABATEIBHOM JesTenbHOCTH. Oco00e BHUMaHUE yaeseTcss (POPMHUPOBAHUIO
9KOJIOTUYECKUX 3HaHul oOydatouuxcs. 1.4. Lens u 3agaun [Iporpammsl Llens: popmupoBanue y
o0yyaromuxcs riry0oKoro ¥ yCTOHYMBOI0 MHTEpeca K MUPY BEIECTB U XMMUYECKHX IPEBPALICHUH,
npuodpereHnue HeoOXOAMMBIX MPAKTUYECKUX YMEHUN M HaBBIKOB IIPOBE/IEHUS 3KCIIEPUMEHTOB.
3amaun: OOyuaromnye: - paCIIMpeHUe Kpyro3opa o0y4Jarouxcs; - HOBBIILIEHHE UX HHTepeca K
XMMHUU U pa3BUTHE BHYTPEHHEH MOTHBALIMK yUeHHs depe3 GOpMHUPOBAHUE MPEICTaBIECHUN O
COCTaBE€ M CBOMCTBAX XMMUYECKUX BEILIECTB U MAaTEPHAJIOB, OKPYKAIOIMX YEJIIOBEKA B
MTOBCEIHEBHOM JKM3HU U MEAMIIMHE; - PACIIUPEHNE U YIIIyOJIeHUE 3HaHUI 00yJarommxcsi 0 pojau
XUMHUYECKUX 3JIEMEHTOB U UX COCTMHEHUH B )KM3HENEATEIbHOCTH OpraHu3Ma, O BaXKHEHIINX
XUMHUYECKUX MPEBPAIICHUSX, JIeXKAIIUX B OCHOBE METa00IM3Ma, O IPUMEHEHUN B MEUIIMHE
HEKOTOPbIX HEOPraHUYECKUX M OPraHUYECKHUX BEILECTB; - PACIIMPEHHE U yIIyOJieHue 3HaHUI
o0yyaroImuxcs Mo OBJIQJCHNUI0 OCHOBAMU METO/I0B TIO3HAHUS, XapaKTEPHBIX JUIsl €CTECTBEHHBIX
HayK (HaOxro/ieHue, CpaBHEHUE, HIKCIIEPUMEHT, U3MEPEHHE); - OJIrOTOBKA 00yUarouxcs,
OPHEHTUPOBAHHBIX HA XUMHUYECKHI MpoduiIb 00yueHHsl, K yCBOSHHIO MaTepualla IOBBIILIEHHOTO
YPOBHS CJIOKHOCTH 10 XMMHH. Pa3BuBatomiye: - GopMUpoBaHHE CIIEUAIBHBIX YMEHUI U HABBIKOB
paboThl ¢ XUMUYECKUMU BEIIECTBAMU U MaTepuaiaMH B ObITY M HCIIOJIb30BAHUS ITOTYYEHHBIX
3HAHUU Ha MPAKTUKE; - Pa3BUTUE TBOPUECKUX CIIOCOOHOCTEN U YMEHHMH yHalXCsl CAMOCTOSITENIbHO
puoOpeTaTh U MPUMEHATH 3HAHUS HA MpakTHKe. BocnurarenbHble: - BOCIUTAHUE 3KOJIOTHYECKON
IPaMOTHOCTH M XMMUYECKOH KYJIbTYpPbI IPH OOpAIlIEHUH C BEIIECTBAMU; - BOCIIUTAHUE
HMOIMOHAIBHO- IEHHOCTHOTO OTHOIICHUS K OKPYXKAIOIeMy MHUpPY; - OPHEHTAIUs Ha BBIOOD
XUMHUKO-Ononoruueckoro npoguins. 1.5. Aapecar [Iporpammer [Iporpamma aktyanbHa Juist
obyuaromuxes 9, 10, 11 kmaccos (15-17 ner). Ha oGyuenne no IIporpamme npuHuMaroTCs BCe
Kelarolue, UMerolre 6a30Bble 3HaHUS 110 XMMHUH U HE UMEIOIINe MPOTUBOMNOKAa3aHU 110
3710poBbI0. 1.6. DopMbl U pexxuM 3aHsITHH. POPMBI OpraHU3alUi Y4eOHOTO 3aHATHUS: - JIEKIIMOHHO-
CEMHHApPCKOE 3aHATHE; - IPAKTUUYECKOE 3aHATHE; - Oecen1a; - KoHpepeHuus, - urpa. @opmsl
OpraHmsaiuy o0pa3oBaTeIbHOIO Ipolecca - TPyNNnoBas, HHAUBUAyanbHas. CoaepxaHue



[Tporpammel npemonaraetT pa3HooOpa3HbIe BUJIBI IEITEIILHOCTH 00yJaronumxcs: Oece !,
IMCKYCCHH, IPAaKTUYECKHE U TabOpaTOpHBIE pabOThI, CAMOCTOATEIbHBIE TPOSKTHBIE PAOOTHI C
MCTOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB HH(popMaruu. ['pynmnoas (6ecena aBpucTryecKas,
3alIUTa MPOEKTOB, TAOOPATOPHOE 3aHATHE, JISKIUS, OIMMIINA/IA, OTKPBITOE 3aHATHE, TPAKTUYECKOE
3aHsATHE, IPpe3eHTalMs, ceMuHap). MuauBunyansHas (HaOmroneHue, oTpaboTKa HaBBIKOB PEIICHHS
MPAKTUYECKUX 3aj1a4). JIeKinoHHO-ceMuHapcekas popma npoBeieHUs YUeOHBIX 3aHATUH MO3BOJISET
pacIIvpUTh U YIIyOUTh 3HAHUS O XMMHUYECKUX BEIIECTBAX, IPUMEHSIEMbIX B ObITY, CTPOUTEIILCTBE,
MeaunuHe u T.1. CeMuHapbl cCiocoOCTBYIOT MOBBIIICHUIO YPOBHS CAMOCTOATEILHOCTH
oOyJaroluxcs B yCBOGHHH MaTepuaia v pu padoTe ¢ TOMOIHUTEIbHBIMA HCTOYHUKAMU
uHpopmanuu. [IpakTHuecKue 3aHATUS CIIOCOOCTBYIOT (JOPMHUPOBAHUIO CIIEHUAIBHBIX YMEHUNA U
HAaBBIKOB Pa0OTHI C XUMHUECKUMH BellecTBaMu 1 00opynoBanueM. Co3/laHue MPOSKTHBIX padoT 1Mo
OTAENbHBIM TeMaM [IporpaMMbl O3BOJISIOT pa3BUTh TBOPUYECKHE CIOCOOHOCTH, CHOPMUPOBATH Y
00yYaroImuxcs yMEHUSI CAMOCTOSITETILHO puoOpeTaTh 3HaHus. MIHTerpanus: nporpaMma yriryomisier
3HAHUA 110 OUMOJIOTUU, XUMHUH, IKOJIOTUHU, METUIIUHBL, ICUXOJIOTHH. VITOrOM yCBOCHHUS TPOTPAMMBI
SBJISIETCS 3a1uTa IpoekTa. Pexxum 3anstuid: 2 pasa B Hegento no 2 yaca. 1.7. Cpok peanuzanuu
[Tporpammel. Cpok peanuzanuu nporpammsl - 1 roa. OOmiee KoJM4ecTBO y4eOHBIX 4acoB,
3aIIaHUPOBAHHBIX Ha BeCh Meproj] o0yueHus: 68 yacos. 1.8.I1lnanupyemolie pe3yiabTaTbl OCBOCHHS
[Iporpammel. OGpa3oBarenbHble pe3ybTaThl: [locne 3aBepuienus o0yuenus o [Iporpamme
oOyuyarommuecst OyIyT 3HaTh: - COCTaB, CBOMCTBA, 00JIaCTH IPUMEHEHHUsI HanboJee
pacnpocTpaHEHHBIX BEIIECTB U MaTEpUAIOB U YMETh IPUMEHSTh UX 110 HA3HAUYEHHUI0, COOII0ast
npaBuiIa 6€30MacHOr0 OOpPAIICHUs C HUMU; - POJIb XMMUYECKHUX 3JIEMEHTOB U MX COSAMHEHUI B
KHU3HECATSIbHOCTH OPTraHN3Ma; - BAKHEHIIINEe XUMUYECKHE MTPEBPALEHUS, JIe)KaIlue B OCHOBE
MeTaboIM3Ma; - HEKOTOPhIe HEOPTraHMUECKHUE U OPraHUYECKUE BEIIECTBA, IPUMEHSIEMBIC B
meaunune. [Tocne 3aBepuienus o0ydenus o [Iporpamme obyvaromuecs Oy1yT yMeTh: -
COCTABIISATh CXEMbl OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX 3JIEMEHTOB B IIPUPOJIE, 0OOCHOBBLIBATH
POJIb KaXA0r0 B COXPAHEHNHU IPUPOTHOTO PAaBHOBECHSI, AaHATIM3UPOBATh IPUUUHBI U TIOCIIEICTBUS
€ro HapyIlEeHUs; - MPOBOJUTh XUMUYECKUHN IKCIIEPUMEHT 110 0OHAPYKEHUIO KaTHOHOB U aHMOHOB B
pacTBopax; -co0JIt01aTh MpaBuia 0€30MACHOCTH P OOPAIIEHUH C JIEKAPCTBEHHBIMHU BEIIIECTBAMHU
U CpeJCTBaMH ObITOBOM XMMUU; -COCTABJIATH OTYET O MPOJIETAHHOM 3KCIIEPUMEHTE; -IPUMEHSATh
BELIECTBA 110 HA3HAUYEHHUIO; -PeIllaTh 3aJ]a4ul Pa3IMYHOM CTENEHH CI0KHOCTH: KaK THUIOBbIE, TaK U
KOMILJIEKCHBIE; -pa3BUBaTh COOCTBEHHYIO MHUIIMATHBY U NO3HABATEIbHYIO aKTUBHOCTH ITPH
pELIEHUH PAa3JInYHbIX BOIIPOCOB U MpoOseM B XUMUH. [1J11 MOHUTOPHHTA Pe3yIbTaTUBHOCTH
obpazoBaTenbHOro nporecca 1no [Iporpamme «Xumus B ObITY» UCHOIB3YIOTCS CIEAYIOLINE BUIBI
KOHTPOJISL: * IPEIBAPUTENIBHBIN KOHTPOJIb (MMPOBEPKA 3HAHUM ydalluXcs HAa HA4aJIbHOM JTarle
ocBoeHus [IporpaMmel) - BXOAHOE TECTUPOBAHUE; * TEKYILUNA KOHTPOJIb (B TEUEHUE BCETO CPOKa
peanuzanuu [IporpamMmsbl); © UTOTOBBIA KOHTPOJIb (3aKJIFOUNTENbHAS [TPOBEPKA 3HAHUM, YMEHUH,
HABBIKOB 10 UTOram peanusanuu [Iporpammsti).

2. Conepxanue [Iporpammer 2.1. YueOHbBIH (TeMaTUYECKHN ) TIaH
Conepsxanue [IporpamMmbl

Beenenne OO0mue npasuia paboTel B XUMUYecKoil 1abopaTopun. TexHuka 6€30MacHOCTH MPH
pabote B xumuueckoit madbopatopun. OkazaHue nepBoil MOMOIIM MPU HECYACTHBIX CIydasX.
[TpaBuia paboThI ¢ KUCIOTaMH, LIEJI0YaMHU, JIETy4YUMH BelecTBaMu. HarpeBaTenbHble MpUOOpHI U
npaBmwiia paboThl C HUMU. XMMHYECKasl TOCy/1a O0IIEero Ha3HauYeHUs. MBIThe U CyIIKa XUMHUYECKON
nocyzbl. Posib XMMHHY B *KU3HU Y€JI0BEKa U pa3BUTUU yesioBeuecTBa. O030p BaxKHEMIINX KJIacCOB



COCIUHEHMH, NCIIOJIb3YEMBIX YEJIOBEKOM. XUMUS -TBOPEHUE NPUPOJBI U PYK YEIIOBEKA. XUMMU
BOKpYT Hac. XMMHMUYECKHUE BEUIECTBA B IIOBCEHEBHOM XKU3HU yenoBeKa. [Ipakruka: IIpuemsl
oOpalleHus C HarpeBaTeIbHBIMU IPHOOpaMH (CIIMPTOBKA, TUINTKA, BOSHASA OAaHs) M XUMUYECKON
nocyoi obuiero Ha3HaueHust. CocTaBieHHe TabJMLL, OTPAXKAIOIINX KIACCHU(UKAIUIO BEIIECTB,
U3TOTOBJICHUE 3TUKETOK HEOPraHUYECKUX BELIECTB, COCTABICHUE CIIMCKA PEAKTUBOB,
HECOBMECTHUMBIX Ul XPaHEHUSI.

Tema 1. Mcropus B3aMMOOTHOLIEHUH YeJI0BEKA U IPUPO bl ICTOUHMKM 3HEPrUuM (McUepIiaeMble U
Heucuepraemble). « DKOJI0rHuecKuil prok3ax». Heo0xoaumMocTs 6epexHOro OTHOIIEHUS K
OKpy2karolen cpene. Yesnosek n npupoa B JAJIEKOM IPOIIOM: IIPUCBAUBAIOLIEE XO3ANUCTBO.
peBHue noau. BiysiHue NpupoaHbIX YCIOBUN HA PACCEIICHUE U 3aHATUS APEBHUX JIIOJEH.
OcHOBHBIE 3aHATHS JPEBHUX JIIOJIEH: cobuparenbcTBO U oxota. [IprcBanBatomiee X034HCTBO.
JlokanbHbIN XapakTep BIMSHUA ACATEIbHOCTH APEBHUX COOMpATeIe 1 OXOTHUKOB Ha MPUPOLY.
[Tepexon denoBeka Kk mpou3BoasIIeMy X035UCTBY. [Ipon3Boasinee x03s1McTBO. BO3HUKHOBEHUE
3eMJIeJIeIUs U CKOTOBOICTBA. Bo3aeiicTBre HAa IPUPOLY IPEBHUX 3€MIICAENBIEB U CKOTOBOIOB.
CruxuiiHoe npupojononb3zoBanue. OnycrbiHuBanue. ['ndens nuBminzanuid. OT KOJECHUIIBI 10
camouiera. Mi3meHnenue xapakrepa NpupoI0n0JIb30BaHus B IIPOLIECCE PA3BUTHUS YEIOBEYECKOTO
obecTtBa YenoBek u npuposa B HacrosmeM. [Ipsimoe 1 KocBeHHOE BO3/ieiicTBUE X035 CTBEHHON
JEeSATEIbHOCTH YesloBeKa Ha npupony. MuTpoaykuus. Hencuepnaemsle U ucueprnaeMble HCTOYHUKHU
sHepruu. MlcrouHNKY 3Heprum (McueprnaemMble U Hercuepraemble). « DKOJIOTMUECKUI PIOK3aK».
Heo6xonumocTs 6epe’KHOI0 OTHOLLICHUS K OKpY Karollel cpezie. AJIbTepHAaTUBHbIE MCTOUHUKHI
sHepruu. [IpunuBHbIE 351eKTpOoCTaHIIMU. DHEprus BeTpa. [ eorepmaiibHas sHeprusi. buosnepreruka.
[IpakTnueckue 3ananus Moaenupyem BeTpsiHON qBurareab. CTpoUM «po3y BETPOB» CBOEH
MecTHoCTH. lIpeBpalenne pa3HbIX BUIOB S3HEPrUu ApyT B apyra. HarpeBaem no-pasHomy
(mepenaya TEMJIOBOW SHEPTUU U3ITYyUEHHEM, TEIIONPOBOIHOCTbIO, KOHBEKIIUEH).

Tema 2. CpoiicTBa BeuecTB. XUMHUYECKUE U (U3NYECKUE CBOMCTBA BellecTB. YnCThIe BELECTBA U
cmecu. OCHOBHBIE TPUEMBI C TBEPABIMU, KUJKUMHU U Ta3000pa3HbIMU BellecTBamMu. JlaboparopHbie
crocoObl MOJTy4YeHHUs] HeopraHuieckux BeuiecTs. [Ipoiecc pactBopenus BemecTs. PacTBopsl 1 ux
npurotosienue. [Ipaktudeckue 3ananus [lomydenne yriekucioro rasa, KUCiaopoja B
nabopatopuu. [lonydenue cynsdarta Meau u3 Meau , cepedpa U3 HUTpaTa cepedpa U T.1

Tema 3. [loueMy 1 Kak IpOTEKaIOT XUMHUECKHE peaki. MHOrooopasue u 3aKOHOMEPHOCTH
NPOTeKaHMUs XUMUYECKUX peakiuid. Kinaccupukanus xumuyeckux peakuuii. 3aKkOHOMEPHOCTH
IIPOTEKAHNS XMMUYECKHUX peaklinii. BHenIHNe Npu3HaKky NPOTEKaHUsI XUMUYECKHUX PEaKIIUM.
XHWMHYECKHE YPaBHEHUS. 3aKOH COXPAHEHUS MacChl BEIIECTBA. XUMUUECKHE PEAKLIUU B )KUBBIX
opranusmax. IIpaktnueckue 3ananus CocraBiieHue ypaBHEHUI peakluii IO LEMOYKe
npeBpatieHuil. OnbITH «3Mes U3 caxapHOU My Ipb», « B3anMoaeincTBre MeTaioB ¢ COISTHON
KHCIIOTOM», «3Mes U3 TIII0KOHaTa Kaiblus» [IpoBeeHre KaueCTBEHHBIX PEaKIIHil.

Tema 4. Bona. Bona B macimrabe minanetsl. Kpyroopot Boasl. I[Ipupoanas Bosa u e€ nmpecHoi
BOJIBI Ha TTaHeTe. [IpecHas Boa u ee 3amachl. DKOJIOTHYECKUE TPOOIeMbl YUCTOM Bobl. Boma B
opraHu3Me uenoBeka. Boma B Mequiinae u papmakosorur. AHOMaIuu (U3UIECKUX CBOMCTB.
PactBopsiromiast cmoco6HOCTh BoJibI. [Ipo6iiembl muTheBo BobL. [IpakTrka: AHamu3 BOJbI U3
MIPUPOTHBIX UCTOYHUKOB. PacTBopsitomiee aeiictBue Boabl. OuncTKa Bobl. Onpesenenne
KECTKOCTHU BOJIBI M €€ ycTpaHeHue. MHOTO I BOJIbI B OBOINAxX U ppykTax?



Tema 5. Unctble BeniecTa u CMECH B KU3HM YenoBeka YucTsie BemecTsa JuctumnnpoBanHas
Boaa, Kucnopon. Cepebpo, Bogopon, Ceunen u np. Uctuaabie pactBopsl. Cmecn Mopckas Boja.
I'panut. Crans. PactBop Xnopuaa Hatpust 1 uHbekuuid. Yyryn. Bo3nyx. bazanet. Ctexio.
DOMyJIbCHS «Maciio B BoJe». PasHOBUIHOCTH cMeceid, 00J1acTH WX MCIIOIb30BAHMSI B IIOBCEAHEBHON
KU3HU YeTioBeKka. [ oMoreHHble u reteporennbsie cMecu. Cmecu B papmakosoruu. [Ipumepsr
KHUJKUX, TBEPIBIX U ra3000pa3HbIx cMeceid. OAHOPOIHBIE U HEOJHOPOIHBIE CMECH B OBITY.
CaoiicTBa cmeceid. Paznenenne cmeceid. Boiienenue BelecTB U3 HEOJHOPOIHON CMECH,
00pa30BaHHON PACTBOPUMBIMHU M HEPACTBOPUMBIMHU B BOJI€ BelecTBaMu. OTcTauBaHue:
Brigenenue BemiecTB U3 HEOJTHOPOAHON cMecH, 00pa30BaHHON HEPACTBOPUMBIMH B BOJIE
BEILECTBAMMU C PA3JIMYHOM IUIOTHOCTBIO. B nenurenbHol BOpoHKe. JIuCTHIAL s, BEIIIapUBaHUE,
neHTpudyrupoBanue, xpomarorpadusi, KpUCTAITU3AIMs U BO3TOHKA. [leperonka i AUCTUILISAIUS
- croco0 pasieieHrs, OCHOBAHHBIN Ha PAa3JIMuUU B TEMIIEPATypax KUIMIEHUS APYT B APYTE
KOMITOHEHTOB. [Ipuem pazjenenusi OTHOPOIHBIX CMEced MyTeM UCHapEeHHUs JIETYUUX KUJIKOCTEH ¢
MOCJeIyIoNIel KOHIeHcalen ux napos. [Ipumep: nomydenre 1MCTUIUIMPOBAHHOM BObl. Pemenue
3aJla4 Ha HaX0XkJIeHWEe MaccoBOM 1 00beMHOI1 10111 KoMIToHeHTa cMmecH. [IpakTuka M3rorosienue
npocTedmux GUIbTPOB U3 MOAPYUHBIX Cpe/ICcTB. Paznenenrne HeoJHOPOAHBIX cMeceil. OuncTka
MEJHOTO KyIIOpOca OT HEPACTBOPUMBIX U PACTBOPUMBIX MPUMECEH.

Tema 6. [loBapeHHas coiib U caxap Poib noBapeHHOH cony B 0OMEHE BEIIECTB UeIOBEKa U
*HUBOTHBIX. CoJieBOii OanlaHc B opraHusMe uenoBeka. [Ipumenenue xjiopuaa HaTpus B
XO39HCTBEHHOH JIessTeNbHOCTH yenoBeka. Koraa coib - g/1. 3noynorpe0ieHue conbo.
Hcnoap3oBanue XJIOpUJa HaTpus B XUMHYECKOH IMPOMBIIIJICHHOCTH. Hcnonp3oBanne xjopuaa
HaTpus B nuuie, Meauiute. [IponsBoacTBo noapenHoi conu. Caxap u ero cBoiictsa. [lonesnsie u
Bpe/HbIe uepThl caxapa. HeoObruHoe npumenenue caxapa. [lpakruka. CBoiicTBa pacTBOpOB
noBapeHHoi conu ['oput nu caxap? TpubontoMuHECHEHIUS

Tema 7. Xumust nuimm M3 yero coctout nuima. XMMUYECKUN COCTAB MPOAYKTOB ITUTaHUS.
OCHOBHbBIE KOMIIOHEHTBI MTUIIH: KUPBI, OETIKHU, YIJIEBOAbI, BATAMHUHBI, COJIM. XUMUS IPOAYKTOB
PacTUTEIBLHOTO U KUBOTHOTO MpoucxoxaeHus. dusnonorus numesapenus. [IpoaykTsl ObICTpOro
IIPUTOTOBIIEHUS U 0COOEHHOCTH UX MPou3BoAcTBa. [Iporecchl, mpoucxoasiye npu Bapke,
TYLIEHUU U jkapeHuu nuny. Kak cienars ey He TOJIbKO BKYCHOM, HO U nonie3Hoi? JloOaBku B
IIPOAYKTHI NUTaHUsI. XUMUYECKUE pEAKLIUN BHYTPU HAc. XUMUYECKHUE MPOLIECCHI, TPOUCXOAIINE
IIPU XpaHEHUH U NepepaboTKe CebCKOXO03HCTBEHHOTO ChIphbsi. KOHCEpBaHTHI M aHTHOKUCIIUTEIH,
ux poiib. CriocoObl XMMMUYECKOTO aHalIn3a COCTaBa BEIECTB B MpoAyKTax nutanusd. CoaepxaHue
BUTaMUHOB M MUHEPAJIbHBIX BEIIECTB B MUIIEBBIX MpoAyKTax. [Ipaktuka OmnpeneneHue kauecTBa
Mena. [IpoBepka Mena Ha HalmM4Yue Kpaxmaiia, Mesa, caxapo3bl. Onpenenenue ButaMuHoB A, C, E B
pacturenbHOM Macie. OmnpeneneHre HUTPaToB B MPOAYKTaX. AHAIN3 MPOXJIaJUTENbHBIX HAITUTKOB.
Onpenenenue kodenna B HanuTKax OnpeaeneHne coJepKaHus >KUPOB B CEMEHAX PACTCHHM.
KauecTBeHHBIE peaKIIMM Ha IPUCYTCTBUE YIJIEBOAOB. XMMUYECKHUE ONBITHI C KEBATEIBHON
pe3nHkoi. Onpenenenue coaepxKaHus OBAPEHHON COJIM B IPOAYKTAX MUTAHUA (MacIlo, ChIPHI,
COJIEHBIE TBOPOKHBIE U3EINUA).

Tema 8. Cniuku [Tupodopsr. Uctopus nzobperenus cnnyek. Cnnuku [llancens u Yoxkepa.
Cnnuku Copua. Cninuku Mpunu. [Beackue cnmuku Jlynacrpema. Kpacuslit u 6ensiit pocdop.
OKHCIUTENBHO - BOCCTAHOBUTEINIBHBIE NPOLIECCHI, TPOTEKAIOIINE TPU 3aKUTAHUH CITUYKH.
OcHOBHBIE BU/IbI COBPEMEHHBIX ciHueK. JlepeBsHHbIe(M3TOTOBIEHHBIE U3 MATKUX MOPOJ] JIepeBa -
OCHHBI, JIUIIBL, TOIOJISL, aMEPUKAHCKOW O€JI0i COCHBI U T. I1.), KAPTOHHBIE U BOCKOBBIE



(mapaduHOBBIE - U3TOTOBJIICHHBIC U3 XJIOMYATOOYMaXKHOTO KI'yTa, TPONMUTAaHHOTO mapadurom). 1o
METOJy 3aKUTaHUs - TEPOUYHbIE (3AKUTAIOLINECS IIPU TPEHUU O CHEHUAJIbHYI0 IIOBEPXHOCTH -
TEPKY) 1 6ecTEéPOoUHbIe (3AKUTAIOIIUECS ITPH TPEHUH O JIF00YI0 MOBEPXHOCTH). CrinyeuHoe
npou3BoicTBO B Poccuu. Ctpoenue, coctaB u u3roroBieHue cnudek. CrenualibHble CIIYKU.
[IITopMoBBIE (OXOTHUYBM) - TOPSIIUE HA BETPY, B CHIPOCTH U 11OA JOKAEM. TepMuueckue -
pa3BUBAIOIINE IIPU TOPEHUH 00JIee BBICOKYIO TEMIIEpaTypy M Jarolliue PU CrOPAHUU TOJIOBKU
Oosblee KonyecTBO Terula. CUTHaNIBHBIE - TAIOIIKME IIPU TOPEHUH LIBETHOE IIaMsl.
dotorpadpuyeckue - JarlMe MTHOBEHHYIO SPKYIO BCIBILIKY, UCIIOIb3YEMYIO IIPU
¢dororpadupoanuu. CurapHsle - CHUYKH YBEIMYEHHOTO pa3Mepa [uid 6os1ee Ipo10JIKUTEIbHOIO
TOPEHUs IPU PaCKypUBaHUU CUrapbl. TpyOoUHbIe- CIIMYKU YBEIMYSHHOTO pa3mepa Juist ojee
MPOJOIDKUTEIHLHOTO TOPEHUS TIPH PACKYPHBAHUU KYypUTEIbHON TpyOKu. KaMuHHBIE - OUeHb
JUTMHHBIE CTIMYKH, YTOOBI 3)KUTaTh KAMHUHBI. [ 'a30BbIe - MEHBIICH ATUHBI, YeM KaMUHHBIE, YTOOBI
3a)KUraTh ra3oBble TOpesikU. JlekopaTuBHbIE (I10JapOYHbIE, KOJUIEKIIMOHHBIE) - OTPAaHUYCHHbIE
BBIITYCKH KOPOOKOB (MHOTI'1a HA0OpaMH, yJI0KEHHBIMH B JIEKOPaTUBHYIO KOPOOKY). IIpakTuka
W3yudenue cBOMCTB pa3IM4HbIX BUI0B CIUYEK (OBITOBBIX, OXOTHUYbUX, TEPMUUECKHX, CHTHAJIbHBIX,
KaMUHHBIX, (hOoTOrpaduueCcKuXx).

Tema 9. bymara Ot nepramesTa U HIEJIKOBBIX KHUT A0 HamuX AHe. Llemmonosa. Cesasyromue:
Ka0JIMH, KapOOHAT KaJblMs, MTUTMEHThI. XJI0M4aToOyMakHble TKaHU. Bupl Oymaru u ux
IIPaKTUYECKOe HCIoNIb30BaHue. TexHonorus npousBoacTBa Oymaru. CTpykTypa Oymaru noj
MHUKPOCKOIIOM BO (ryopeclieHTHOM cBeueHHH. [lomydabpukaTs! 11 mponu3BoacTBa Oymaru:
JpEeBECHAs Macca WIX LEIUII0JI03a; LEeJUII0JI03a OJHOJIETHUX PACTEHUH (COIOMBI, TPOCTHULIBI,
KOHOIUIH, PUCa U APYTHUX); MOJIYLEJUII0I03a; MaKyJIaTypa; TpANUYHAs OoJyMacca; i
CTeMANBHBIX BUIOB Oymaru: acoecT, HepCcTh U APYrHe TEKCTHILHBIC BOJOKHA. [I[pon3BOACTBO
OyMaru: mpuroToByieHne OyMaKHON Macchl (pa3MoJ U CMEIIEHHEe KOMIIOHEHTOB, IPOKJIeHKa,
HaroJHEHUE U OKpacka OyMa)KHON Macchl); BeIpaboTKa OyMakHOM Macchl Ha OyMarojenareiabHOR
MaiuHe (pa30aBieHne BOJONW U OYMCTKA MACChl OT 3arps3HEHU, OTINB, IPECCOBAHUE U CYIIIKA, a
TaKXe MepBUYHAsl OT/IeNIKa); OKOHYATeNIbHas OTAeNKa (KaJaHAMpOBaHHe, pe3ka); COPTUPOBKaA U
ynakoBka. [Ipaktuka. M3yueHue cBONCTB pa3nuyHbIX BUA0B Oymaru. [lomyuenue 6ymaru.

Tema 10. Xumus u crpourtensctBo CtpourensHsle pacTBopbl. M3Bects. Men. [lecok. betom.
Ilement. Ucropus crexna. Kupnuuu. @apdop u pasHe. [lpeBecrHa - yHUKAIbHBIA CTPOUTEIIbHBIN
Mmatepuali. Jlakokpacounsle Matepuanbl. CBOHCTBa 0yIM(bl, MAaCISHBIX KPACOK, IMAJIEH,
pactBopuTeneil. [lonarue o6 sxomornyecku yncTeix Marepuanax. Kepamnueckas nesa. 3uiapur.
Kampimmr. Conomut. I'pyTo6ioku. CunmkaTel METAIIOB U BsDKyIIMe MaTepuaisl. Kopposus
CTPOUTEIBHBIX MaTepuanoB. [lomumepsl B cTpouTenbeTBe. XMMUYECKHE CBOMCTBA CTPOUTEIIBHBIX
MarepuanoB XUMHUYECKask CTOMKOCTB - 3TO CBOMCTBO MOKA3bIBAET, HACKOJIBKO MaTepuai yCTONYMB K
BO3JIEHCTBUIO APYTUX BEILECTB: KUCIIOT, IIEJI04Y€el, cosel U ra3oB. Koppo3noHHas ycTOMUUBOCTD -
CBOMCTBO MaTepualla IPOTUBOCTOATH BO3ACHCTBUAM OKpY KaroLIeil cpeapl. Yaile Bcero 31o
OTHOCHUTCS K CIIOCOOHOCTH He MPOMYCKaTh Biary. PacTBopuMocTs - CBOMCTBO, IPU KOTOPOM
MaTepHall HMEET CIIOCOOHOCTh PAaCTBOPATHCS B Pa3IMUHBIX KHUJIKOCTIX. AJre3us - CBOMCTBO,
KOTOPOE XapaKTepU3yeT CIIOCOOHOCTh COEAMHATHCS C APYTUMH MaTepUalaMi M MOBEPXHOCTSIMHU.
Kpucrammzanus - xapakTepuCcTHKa, IPU KOTOPOUM MaTepras MOKET B COCTOSIHUY T1apa, pacTBOpa
WM paciuiaBa 00pa3oBbIBaTh KpUCTAIUIbl. BUbI 3arpsi3HeHuil (MbuieBble, paJHalliOHHbIE,
OMOJI0rMYecKHe, IIyMOBBIE), 3HAaUE€HUE )KUBBIX OPraHU3MOB B JJoMax U kBaptupax. [Ipaktuka



Onpenenenre OTHOCUTENBHOM 3aMbJICHHOCTH BO3/lyXa B TOMEIICHUH. Pelienne 3aaay ¢
9KOJIOTUYECKUM COJIEPIKAHHEM.

Tema 11. Xumus u meauuuna [lepBrie marn xumuu B Mmeauiiuae. [lonstue o papmakonoruw,
MAaTPOXUMHUH, XUMHOTEpanuu. [lapanenbe - OCHOBOIOJI0KHUK MEAULIMHCKON XuMuK. Knasanii
I"anen - papmaxosor. I1. Dpaux - 0CHOBOMONOKHUK XuMHOTepanuu. [Ipodeccnu: Xumuk,
OMoOXUMUK, apMarieBT, 1abopaHT. JlekapcTBeHHbIe BemecTBa. Kinaccudukanum 1ekapcTBEHHBIX
BEIIECTB: (hapMaKosioruueckas, xumuueckas. CoIpb€ 15 OTYYECHUST HEOPTaHUYECKHX,
OpPraHUYECKUX JIEKapCTBEHHBIX BellecTB. POPMBI JIEKAPCTBEHHBIX MIPENApaToOB: TA0JIETKH, IpaXke,
CBEUH, 3MYJIbCUH, CYCIIEH3UH, HAacTOMKH U 1p. [IpakTika O3HakoMieHue ¢ popmamu
JIEKapCTBEHHBIX IpenapaToB. 3HAKOMCTBO ¢ 00pa31aMu JIEKAPCTBEHHBIX CPEJICTB U OIBITHI C HUMH.
Okckypceus B MeanyHKT. Camele mpocTele U3 JekapcTs [lepmanranar kanus. Mcropus OTKpbITHS.
dusnyeckue cporcTBa. OKUCIUTEIbHBIE CBOWCTBA. [[pMeHEHHE pacTBOPOB NepMaHraHaTa Kajlus B
ObITy, B MeaunuHe. [IpaBuina xpanenust. Mepsl epBoii MOMOIIN TIPU OTPABICHUN
KOHLEHTPHUPOBAHHBIM pAacTBOPOM IepMaHranara kaius. [lepokcun Bogopoaa, UCTOpUsl OTKPBITHSL.
[Ieprunposns. dusndeckue, XUMUYECKUE CBOMCTBA. [[pumenenne B MeIuIMHE:
KPOBOOCTaHABIIMBAIOIIEE U JIE3NHPHUIHIPYIOIee CPEeACTBO. Moa: UCTOPHS OTKPHITHS, CTPOCHHE,
¢du3nyeckre 1 XMMHUYECKHE CBOMCTBA, IpuMeHeHue. bopHas kucinora, O0pHBIH CIIUPT,
aHTHCENTUYECKAs aKTUBHOCTb. Pusnosiornyeckuil pacteop. Jianuc. HamarteipHblil ciuprt.
I'ekcarunpar xjaopuna kanplus. ['entaruapar cynbdara nuHKa. AKTUBUPOBAHHBIN YTIOb.
IIpaxTuka [TpurorosneHue pacTBopa XJI0pHuaa Kajlblus ¢ 3aJaHHON MaccoBoi noiel. « Knaknit
xameneony. Paznoxxenue nepokcuaa Bogopoaa. H202 - okucnurenb, BOCCTAaHOBUTEb.
PactBopeHue nona B Boje, B cniupte. PacnoznaBanue noauaos. ObecuBeunBaHue pacTBOpa
IepMaHraHaTa KaJlus akTHBMPOBaHHBIM YIiiéM. S ioBuThie BemectBa Anpl. Kitaccudukanus
SIOBUTBIX BEILIECTB. YTapHbIN Ia3: MpU3HaKkKU oTpaBieHus. OkazaHue nepBod NOMOIIU. PTyTh.
TokcuunocTh napoB pryTu. Cosu pTyTH: KOJIOMENB, CyJeMa, IPUMEHEHHE B MeAUIIMHE. MBIIIBSK.
Ceunen. CoennHeHus Xxpoma. TOKCMYHOCTB OpraHu4eckux pactsopurenceil. [Ipasuna xpanenus
S710B B OBITY. Mepbl IepBOi MOMOILM NP OTPaBICHUU. XUMUS U MeIULIMHA. BUOTreHHbIe 371eMeHThI
U ux coeanHeHuss O6muit 0630p OMOIOrHUECKON POJIH HJIEMEHTOB-OPraHOT€HOB Y TJIEPO.
Bonopon. Kucnopoa. Azor. Cepa. @ocdop. buonornueckast posib HEKOTOPBIX HEMETAJIOB, HE
OoTHOCSIUXCA K opranoreHaM ®drop. Xnop. bpom. Won. Kpemnunii. Cenen. buomornuecku BaxxHbIe
HeopraHuuyeckue coequHeHus: HemeramioB. Kucnopos. O3oH. Boga. MunepanbHbie BOJBI.
[lepokcun Bonopoaa. @epMeHTaTUBHBIE CPEICTBA 3alUTHI opranu3mMa. CepoBo1opos. AMMUAK.
[uxn moueBHHOOOpazoBanus. MoHOoOKcH a30Ta. HUTpathl, HUTPUTHI. YTIEKUCIBIN ra3.
Monooxkcuz yraepona. bydepnsie cucremsl oprannsma. I'uapokapbonarHas OydepHas cucrema.
®ocdarnas OydepHas cuctema. Mexanusm 0ydepHoro neicTBus cucteMsl. B3auMocBs3b
KpPYTOBOPOTOB OMOTEHHBIX JIEMEHTOB. broHeopranndeckas XxuMus 1 MeauiimHa Heopranuueckyto
OMOXHMMUIO MOKHO paCCMaTPUBATh KaK MPUJIOKEHNE MPUHIUIIOB KOOPAMHAIIMOHHOW XUMUHU
METaJIJIOB K OMOJIOrMuecKkuM mpobiemMaM. MeTtasuibl B opranusme yesioBeka buonoruueckas poib
«MeTaIIOB u3Hm» O01mmit 0630p posn 8-metamioB. Harpuit. Kanuit. Maramii. Kaneowmii. Jlanaeie
METaJUIbl pacCMaTpUBAIOTCA coryiacHo iaHa: 1. Conepkanue B 3eMHOM Kope. BaxHeitmme
npupoaHbie coeuHenus. 2. Coaepxanue U (GOpMbI CYIIIECTBOBAHUS B )KUBBIX OpraHU3MaXx.
buonoruueckas pons. 3. [IpuMenenune Meramia u €ro COEAMHEHUH B MeAUIMHE. 4. TOKCUYHOCTD
MeTajula ¥ ero coeanHenuil.) O0umii 0630p ponu 4-meramios. XKenezo. Mapranen. KoGabT.
Menp. Lluak. MonuGaeH. JlaHHble MeTalsIbl paccMaTpuBaroTcs coryiacHo riana: 1 ConeprkaHue B
3eMHOM Kope. 2 Baxueiimue npupoansie coequnenus. 3 Coaepxanue U pOpMbl CyIIECTBOBAHUS B



JKUBBIX Opranu3zmax. buonoruueckas possb. 4 [IlpumeHnenne merasnia u €ro COeIMHEHUN B
MeaunuHe. PU3nosIornyeckas ¥ MaToJIornueckas pojb HEKOTOPBIX 3JIEMEHTOB B OpraHu3Me. 8-
OnemeHThl. 4-OneMeHnTbl. KoMIekcHble (KOOpAMHALMOHHBIE) COEAMHEHNS PA3IMUHBIX JIEMEHTOB
B OpraHusMe. DJIEMeHThI, 00JIe3HH, JIeKapcTBa. bronornyeckn akTuBHbBIE MOJIEKYJIbl. Boza.
AMUHOKHCHOTBL. AcKOopOuHOBas kucinora. OpToMoieKyisipHas MeauuuHa. bruoigornuecku
aKTUBHBIE OIMroMepbl bronorudeckas pojib HEKOTOPBIX METAIOB, HE OTHOCALIMXCA K «METaJIaM
xu3HN». Amomunanii. Cepeopo. bapuii. Pryts. CBunen. [Ipaktuka. TemaTnueckass BAKTOpHHA
«Xumus 1 MeaulmHay. Gusndeckas xuMus 1 MeaunrHa Gu3nosnor - 31o GU3NKOXUMHUK, UMEIOLITUH
JI€JI0 C ABJICHUAMU >kuBOro opranusma. 11.M. CeuenoB XKuBble OpraHu3Mbl MOTYT CYILIECTBOBATh
JUIIE O6Jaroaps UX 3aMevaTeNIbHOM CIOCOOHOCTH KHHETUYECKH KOHTPOJIMPOBATh XUMUYECKHE
peaxkiuy U TEM CaMbIM IIOJIaBIISATh CTPEMIIEHHE K TOCTUKEHUIO TEPMOJANHAMUYECKUX PABHOBECHI.
N.B. bepe3un XuMmuueckas TEpMOJUHAMUKA U KUBBIE OpraHU3Mbl TepMOIMHAMUKA U OPTaHU3MBI.
Xumudeckasi 1 OMOXMMHUYecKass KHHETHKA U KaTtann3. GepMeHTHI - OMOJIOTHYECKHEe KaTaTu3aTOPbI.
3HayeHue pacTBOPOB AJIsl OHosIoruu U MeanuHbl. KucnoTHo-1enouHoe paBHoBecue U OydepHble
CHCTEMbI OpraHu3Ma. AMUHOKHCIIOTHBIE OydepHble cucTeMbl. benkoBbie OydepHble CHCTEMBI.
V3MeHeHHe KUCIOTHO-ILEIIOUHOT0 PABHOBECHSI ITPH Pa3InYHbIX 3a001eBaHuAX. MeuuHckue
MaTepuansl Heopranmueckne MEAUIIMHCKUE MaTepralibl. MeTalsl. YTIepoaHble MaTepUallbl.
MexaHu3MBbl B3aUMOJICHCTBHS MEIUIIMHCKIX MaTepPHaIOB ¢ OMOJIOTHYECKUMH CHCTEMaMHU.
B3aumoneiicTBusi: MmaTepuan - KpoBb, MaTe€pHall - TKaHb, MaTEpUal - KJIETKa, MaTepuall -
ouonoiumMepsl. VIckyccTBeHHBIE OpraHbl. AINMAapaThl «UCKYCCTBEHHOE CepAIIe-JIeTKOeY,
«HMCKYCCTBEHHAas ouKa». MICKycCTBEHHOE Cep/lie YeIOBEKA C aBTOHOMHBIM HCTOYHUKOM IMUTAHUS.
Bompock! k cemunapam: 1. Hox: HCTOpHs OTKPBITHS, CTPOEHHE, (GU3MUECKUE ¥ XUMHUECKUE
CBOHCTBa, IpUMeHeHHe. 2. bopHas kuciaoTa, GOpHbIM CIUPT, AHTUCENITUYECKAsk aKTUBHOCTb. 3.
®uznonornyeckuit pactop. Jlsnuc. Hamateipubiil cnupt. 4. @ypanuinud. AKTUBUPOBAaHHBIN
yroib. ['opundHuKky, muacteipu. X npuMeHeHne, CBOUCTBA, CIOCOOBI XpaHeHUs. 5. ACTIHPHH.
[Tpumenenue, papmakoJoruuecKoe AecTBUE Ha OpraHu3M. 6. AHTUOMOTHUKH, KIacCU(DUKALIHSL.
HucOakTpuos. 7. Apomatuyeckue Maciia 1 UX JAecTBHe Ha opranu3M. Apomarepanusi. 8. ACIUpPHH,
¢u3nyeckre cBOMCTBa, UCTOPHUS Mody4YeHUs. 9. AHTUOMOTUKH, HCTOpUS OTKphITHSL. 10.
Knaccudukanus saoButsix BeniecTs. 11. YrapHsiii ra3: npusHaku orpasieHus. OkazaHue nepBoi
nomouty. 12. Ptyts. TokcuuHoCTh napoB pTyTu. Conu pTyTH: KajloMeb, CyJieMa, IPUMEHEHUE B
Meaunuae. Meimbsk. Ceuen. Coenunenns xpoma. [Ipaktuka HccnenoBanue 1€KkapCcTBEHHBIX
npemnaparos. JlenoBas urpa «Cnacure 60sbHOro». [lenoBas urpa conpoBoXk/1aeTcs IPOBEACHUEM
KayeCTBEHHOI'0 aHaJIN3a pacTBOPAa KOHKPETHOTO BEIIECTBA XUMUUECKUMU MeTo1amMu. (BerecTsa:
THOCYJIb(AT HATPUs, HOBOKAMH, JIAKTAT KaJbLus, b-riitoko3a, MeTHbIN Kynopoc, OpoMu Kaus,
cynbdat maraus). UccnenoBanue TOKCUYHOCTH OBITOBBIX BelecTB. OCTOPOXKHO, TUIIEBHIE
nobasku! X neicTBue Ha opranu3M. Pemenue 3amad mo o01e XuMun ¢ MeIUKO-0MOJIOTHIECKOM
HarpaBieHHOCTBI0. KOHKypC (KOTMYeCcTBEeHHBIN) YHCiIa peleHHbIX 3a1a4. CocTaBiIeHHE COOPHUKOB
3aj1a4 ydamuxcs rno treme (¢ pemenusmu). CoctaBiieHue TBOPUECKUX PACUETHBIX 3a/a4 1O
pa3IMYHbIM TeMaM. JIeKkapcTBEHHBIE ITpenapaThl, UX BUbl U Ha3HaueHue. Kaxaoe nekapcTBo -
XUMUYECKUN peakTuB. MHoOrorpanHsiil oa. IloueMy ox Hajgo nepxkKaTh B IUIOTHO 3aKyIIOPEHHOM
CKJISIHKE. «3eNI€HKa» WIH pacTBOp OpHIUIMaHTOBOrO 3enéHoro. HeoObruHbIe CBOMCTBA OOBIYHON
3eN€HKU. AKTUBHPOBAHHBIN yroib. JlekapcTBa oT npoctyasl. Butamunsl CaMoaenbHbIE JEKapCTBa.
AcCnupHH WM alleTUICATUIMIIOBAs KUCIOTa U ero cBoicTBa. UTo mosie3Hee: acCUpyH WK yIICapuH,
Hypoden wim nudbynpoden? Ilepexkucs Bogopoaa u ruaponeput. CBoICTBa EpEKHUCH BOJOPOAA.
[lepmanranat kajivs, MapraHIOBOKHCIIBIM KaJlui, OH ke - «MapraHioBka». HeoObluHbIe CBOMCTBA
MapraHioBku. Kakyro omacHOCTh MOXKET MpeAcTaBisATh MapranioBka. HyxHa nu B nomaiisein



anTedke OopHas kuciora. Ctapeie IeKapcTBa, Kak ¢ HUMHU MOCTYNHTh. Bompock! k cemuHapam: 1.
Ilepmanranat xanus. Mctopus otkpbitus. @usnyeckue cBoicTBa. OKUCIUTENbHbBIE CBONCTBA.
[TpaBwiia xpaneHus nepManaranara kaius. 2. [[pumeHeHne pacTBopa nepMaHraHara Kajaus B ObITY,
B MeJMLIMHE. Mephl IepBOM MOMOIIHU ITPU OTPABIEHUH KOHLIEHTPUPOBAHHBIM PACTBOPOM
nepmaHranara kaiaus. 3. PactBop OpunmanToBoro 3eneHoro. [lepokcur Bogopoaa, HCTOpUs
oTkpbITud. [leprunpons. usznueckue, xumMuueckue cBoiicTra. [IlpumeHeHne B MeIUIIMHE:
KpOBOOCTaHaBIMBaromee 1 AesuHduiupyromee cpeactro. [Ipakruka. [Tomydyenune nomodopma.
JleiicTBrE KMCIIOT HAa OpUUTMAHTOBBIN 3eNeHbIi. [1{enounoe paciienieHue JIeBOMUIICTHHA.
KauecTBenHas peakius Ha Iepokcul Bojgopoaa. OnpenesieHue BUTAMUHOB B IpenapaTax
IIOJINBUTAMHUHOB,

Tema 12. Xumus u TpancriopT Martepuabl, KOTOPbI€ UCTIOJb3YIOTCS JJIs1 U3TOTOBJICHUS
aBTOMOOMIIEH. 3arpaBoOYHbIE KUAKOCTHU (TOIUIMBO, Macila, CMa3KU, OXJIXKIAIOIINE KUAKOCTU U T.
I1.); P€3UHBI - HIMHBI U PE3MHOTEXHUYECKUE U3/1EIIHS; TIACTMACCh; OT/I€I0YHOIEKOPATHBHbIE
MaTepHaisl (0OMBKa, JAKU M KPACKH, aHTHKOPPO3MOHHBIE TIOKPBITHS U T. 11.); KJICH, TePMETUKH.
DAEKTPOJUT - 3TO YTO-TO 3HAKOMOE. beH3MH, KEPOCHH U Apyrue «- UHbl XUMUYECKHE MTPOLIECCHI,
MIPOUCXOSAIINE MPU IKCIUTyaTaIllil aBTOMOOMIISA. DKOJIOTHS ¥ aBTOMOOWIIb. [IpakTuka: 1. bensun u
KEpOCHUH KaK pacTBOpUTENN. ONBITHI IO 03HAKOMIIEHHUIO C PACTBOPSIOIINUM JIEHCTBHEM
He(TENPOAYKTOB, KaK U MPEIbIIYIINNA, TUI0X0 BUAHBI C IEMOHCTPAIIMIOHHOTO CTOJIA, TOATOMY UX
Jy4Ilie BCETO CTaBUTh B Ka4eCTBE 1aOOPATOPHON pabOTHI. a) B MPOOUPKH ¢ OEH3UHOM, KEPOCUHOM U
BOIOM HaJIKMBAIOT 10 0,5 MJI pacTUTENLHOTO Maciia U B30aIThIBatOT. Macio pacTBopsieTcs B
yraeBogopoaax. OTMeUaroT JTy4IIyio pacCTBOPUMOCTh B OCH3MHE. 0) B HEOOJIBIINE CTAKAHIUKY W
bapdhopoBbIe HYAIKH ¢ TEMU K€ KHUIKOCTIMHU OMEIAIOT KyCOUKH TKaHH C TIITHAMU JKHAPa U
[IEPEMELINBAIOT UX CTEKJISHHOM Mano4ykoil 2-3 MuH. Ilocse BbIChIXaHUS TKAHU, IOMEIIEHHBIE B
OCH3UH U KEPOCHH, OKa3bIBAIOTCS OYUIIIEHHBIMH OT JkKHpa. 2. ['opeHue BhICHINX yIiIeBOI0POIOB. a)
CMaunBaroT NOJI0CKU GUIBTPOBAIbLHONW OyMaru B O€H3MHE, KEPOCHHE, Ma3yTe U MOKUTAOT UX.
BemiectBa ropsT cBeTsAMMcs IuIaMeHeM. Briciye yrieBoaopo/ibl IpU FOPEeHUH 00pas3yroT KOMOTh.
6) Ha xene3nble TulacTUHKY WK (papPopoBbie KPBIIIKK HATUBAIOT MO0 HECKOJIbKY Karleslb OeH3MHa,
KEepOCHHA U CMa304HOT0 Macjia WK Ma3yra u nojpkuratoT. Habmogarot To xe siBnenue. O0pamiaror
BHHUMaHHUE Ha JIETKYI0 BOCIIJIAaMEHSIEMOCTh O€H3MHA U HA CPAaBHUTENIBHO TPYAHYIO 3ar0OpaeMoCTh
Ma3yTa. B) B kKeJe3HyIo Wik ¢haphopoByIO JTOKEUKY MTOMEIAIOT HEOOJIbIION Kycouek nmapaduHa u
HarpeBaroT ero B IulaMeHu ropenku. [lapadun nnaButcs, a 3aTeM roput, 00pasys KONoTs. 3.
Ouncrka OeH3MHA U KepocuHa. BeH3UH 1 KepOCHH I0CcIIe 3aBOJICKOM NMEPEroHKU CoJIepKaT IpUMecH
Ha(TEHOBBIX KUCIIOT U JPYTHUX BEIIECTB, OCIOKHAIOINX UX NpuMeHeHue. HeounieHHblii KepocuH,
HarnpumMmep, MI0X0 NOJHUMAETCS 10 (PUTHITIO JIaMIIbI, €1a00 TOPUT U OBICTPO 0Opa3yeT Harap.
Heounniennsle NpoayKThl MOXKHO y3HaTh 110 TPSA3HOMY BHy U MaJIOM IPO3payHOCTH. OYUCTKY
MIPOU3BOJAT OOBIYHO, 0OpadaThIBasi HEYTEPOLYKTHI ClIepBa KOHIEHTPUPOBAHHOM KUCIOTOH, a
3areM 11enoubio. HanuBaroT B OOJIBIIYIO IENUTENBHYIO BOPOHKY 15—20 M1 HEOUMIIIEHHOTO
KEepOCHHA U PUOABJISIOT 2-3 MJI KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHl. BOpOHKY 3aKpbIBatoOT
poOKoi 1 cMech BCTpsaxuBatoT okosio 10 muH. [1pu 3TOM BOpOHKY Aep:kat mpoOKoil BHU3 U BpeMs
OT BPEMEHH OTKPBIBAIOT KpaH, 4YTOOBI BRITYCTUTh BBEPX Maphl JeTyunx BeuiecTs. [locie aToro
CMECH JAr0T PACCIOUTHCA, Ha YTO TakKe MmoTpedyercs MUHYT 10 niu j1axke OOoJbIIe, ¥ MEIJIEHHO
CILyCKAIOT HW)KHUH CJIOM KUCIIOTO rypoHa. OcTaBIIMiCA B BOPOHKE KEPOCHH ITPOMBIBAIOT
10/T00OHBIM k€ CIIOCOOOM BOJI0M B TeueHue 1—2 MuH. BonHbli ciloif cryckaroT, a KepocuH
npombIBatoT 5— 10-mporeHTHBIM pacTBOpoM mienoun. [locne cauBaHus MEI0YHOro Caos
OTMBIBAIOT OT KEPOCHHA BOJIOM OCTaTKH Ien0uu (mpoda penondranenHom). YOex1at0Tcs B TOM,



YTO OYMIIEHHBIN KEPOCUH OKa3bIBaeTCs OoJiee MPO3pavyHbIM, JIy4llle FOPUT U UMEET Ipyroi 3amax.
Ha muctku GpunbTpoBanbHON OymMaru MoMemaroT Karjikd HCX0AHOTO U OYUIEHHOTO KEPOCHHA.
OunIeHHBI KEPOCHH UCTIAPSAETCS MOTHOCTHIO, HEOUUIIEHHBIN OCTABIISET MOCIE ceOsl MATHO
MIPUMECEH.

Tema 13. Xumus u yucrtora B 1ome Mspuia. Coctas, cTpoenue, noiryyenue. CHHTETUUECKHE
MOIOIIME CPEJICTBA U IIOBEPXHOCTHO - aKTUBHBIE BellecTBa. OCHOBHBIE KOMITIOHEHTHI CMC:
MMOBEPXHOCTHO-aKkTUBHBIE BellecTBa ([IAB); BcmomorarensHble BEIIECTBA: IIEJIOYHBIE COJH -
KapOOHAT M CHJIMKAT HATPHUs, HEUTpaIbHBIC CONH - CyJIbdaT U ¢ocdaT HATPHS;
KapOOKCUMETUJIIIEILTIOI03a, TOJUBUHUIMUPPOIUAOH, XUMUYECKIE 0TOeuBaTeN! (TIepCoin);
XUMHUYECKHUE 0TOenuBaTeNu (IePeKUch BOIOpoa); pusnueckue (ONTHYECKUe) OTOeTMBATEeNH -
bayopecuupyome COeAMHEHUS; aICOPOIIMOHHBIE KpacuTenu (yJIbTpaMapHuH, UHINTO,
CUHTETUYECKHUE OPraHUYECKHUE MUTMEHTHI); 0M0100aBKH - (hepMEHTHI (JIUTIa3bl, IPOTEasbl U Ip.);
OTAYIIKH; aHTUCTaTUKU. CpecTBa OBITOBOW XMMUU - XUMUYECKHE CPEICTBA IO YXOIy 32
COOCTBEHHOCTBIO: OJICKI0U, IIOMEIICHUSIMU, aBTOMOOMIIIMU. K cpencTBaM OBITOBOI XUMHM
OTHOCSAT JIe3MH(DUITUPYIOIINE CPENICTBA, PETICIUICHTHI U Tp. cpeacTBa. CpeacTBa OBITOBOI XUMHH,
MIpUMEHsIeMbIE JIJIsl BhIBeAeHus nisiTeH. [Ipaktuka Onpenencrre pH - cpebl B MbUIaX U MIAMITYHSIX.
[IpuroToBneHne MblIa U3 CBEYKU U CTHPAIbHON cobl. BoiBenenue nsaren ¢ Tkanu. Mpina. Cocras,
CTpoeHue, nonydyenue. CpaBHEHHE CBOICTB MbLIa CO CBOMCTBAMHU CTHPATIbHBIX TTOPOIIKOB.

Tema 14. Xumusa u kocmetuueckue cpeactsa Kocmernueckue mororniue cpencrsa. Kpemsr.
[Tenomoromue cpeactpa. OnonackuBarenu U KoHaUIMoHepsl. ['enn. CocTaB U CBOWCTBA Kak
COBPEMEHHBIX, TaK U CTAPUHHBIX CPEJICTB TMTUEHBI; TPAMOTHBIN BHIOOpP CPEJICTB TUTHUEHBI;
TIOJIE3HBIE COBETHI 110 YXO/Iy 32 KOXKEeH, BOJIOCaMU U MOJ0CThI0 pTa. COCTaB M CBOWCTBA HEKOTOPBIX
MpernapaToB FTUTMEHUYECKOM, JTeueOHON U IEeKOPATUBHONW KOCMETHKH, TPAMOTHOE UX
UCIO0JIb30BaHNEe. XUMHUECKHE MTPOLIECCHI, JIEXkKAIINE B OCHOBE yX0/1a 32 BOJIOCAMH, UX 3aBUBKH,
YKJIa/IKU, OKPACcKH; MPABUIIBHBIM yXOJ 3a BOJIOCaMH, TPAaMOTHOE HCII0JIb30BAHKE MIPETapaToB IS
OKpPACKH U YKJIaJKH BOJIOC, OPDUEHTUPOBAHHUE B UX MHOI000pa3uu. Jle3010paHThl U O30HOBBIN
«IUTY MIaHeTsl. [{ymmcTsie BemecTa B napproMepun, KOCMETUKH, MOIOIIIUX CPE/ICTBAX.
O¢upnsie Macna. CoctaB. CnoxHble 3gupsl. CocTta, cTpoeHue, nonydenue. [Ipakruka M3zyuenue
COCTaBa JICKOPATUBHOM KOCMETHKH 10 3TUKeTKaM. Onpenenenne pH - cpenbl B MbUIax u
mammyHsx. M3Bieuenue apupHbIX Macen U3 pacTuTenbHoro Matepuana. [lepeunas msta, enoBoe
Mmacio. IToxydeHue cnoxHbIX 3(pUpOB U3 OPraHUYECKUX COCTUHEHNH. DTUIMeTaHar (3anax poma).
N300yTunatanat (ppyKTOBBIN 3amax).

Tema 15. Xumus u nnanera 3emiis XuMUYECKUE dJIEMEHTHI B Ouocdepe. buorennsie u
BTOPOCTETICHHbIE XUMUYECKHE AIEeMEHThl. Makpo 1 MUKpO3JIeMEHTHI. [ [pUunHbI 1 IpU3HAKH
HEJIOCTaTKa B OpPTraHU3ME YeJI0OBEKa HEKOTOPBIX AIEMEHTOB. bruoreoxumumdeckne ukIbl. [IuKist
razoo0pa3npix BemniecTB. Ocagounbie UKIbL. KpyroBopot azora B 6uochepe. Cuneparusi.
Kpyrosopot yriepoaa B 6uoctepe. Kpyrosopot kucnopoaa B 6umocdepe. [Ipakruueckas padbota
«KagecTBeHHOE OTnpeieieHre HEKOTOPHIX TSHKEITBIX METAIOB B BoJie». ATMocdepa Kak
cBeTopuIbTp. 3aCOPEeHHOCTh aTMOCc(hepsl. [[pUIrHBI U3MEHEHUS IPKOCTH, IIBETA aTMOCQEPHI,
MPO3PAaYHOCTH M BUAUMOCTH aTMOC(ephl. DKolorndeckue mpobdiaemsl B atmochepsl. [TapHUKOBBIN
a¢dekr. [TaparkoBbie Ta3pl. BropocTeneHHble KOMIIOHEHTHI aTMOC(hepsI (YIIEKUCIbIH ra3, MeTaH,
OKCHJIBI a30Ta, TponochepHsIii 030H, Xopdropyriaeposast). [TocnencTsus napaukoBoro ¢ dekra.
O30HOBBIN MIUT U 030HOBAs AbIpa. [[uki o30Ha. [IpUunHBI HCTOHYEHUSI 030HOBOTO IIUTA.
Bemectsa - 3arps3auTenu Tporocdepsl. Okcubl cepbl U xaopa. KuciotHeie noxan. XuMu3m



npoueccoB. DoroxumMuueckuii cmor. Poib OKCHUI0B a30Ta, 030HA, yrapHOTO ra3a, yriieBOAOPOJI0B U
aNIbJIETHI0B B 00pa3zoBaHuu (poToxumuueckoro cmora. [Ipaktuka MzydeHne KMCIOTHOCTH OCaIKOB
HccnenoBanue Bo3/1yxa Ha COAEpKaHUE TBEPABIX PUMeECEH (BU3yalbHO U IIPU TOMOLLIU
MUKpockora). Jlehunut npecHoi Bobl Ha TUIaHeTe. 3arps3HeHne Boabl. KoHIleHTpupoBaHue
TOKCHKAHTOB 110 OMOJIOTHUYECKUM Lieroukam. [IpenenbHo 1omycTMbIe KOHIIEHTPAIIUH BELIECTB B
Bojie. O630p 3Hauenwmii [1JIK mo Hanbonee onacHbiM BemectBaM. CTouHbIC BOIBI. [lepBuynas,
BTOpUYHAS U TPETHUHAsI 00pabOTKa CTOYHBIX BOJ. XUMUYECKUE CIIOCOOBI yalleHUs 3arpsI3HEHHM
(copOuus, HelTpanu3aIys, KoaryJsuus, CTEPUIN3ALNS, SKCTPAKIUS, JIEKTPOXUMHUECKHE
croco6bl). CHHTETHYECKHE TOBEPXHOCTHO-aKTUBHBIE BEIIECTBA KaK 3arpsi3HUTENH THAPOC(EpHI.
HcTouHMKH TUOKCUHOBOTO 3arpsi3HeHUs Bobl. OnpesiesieHne coepKaHusl HOHOB BOJIOPOJA B
Bozie: pH- axrop Boabl (MccnenoBaHust MPOO BOABI C TOMOIIBI0 OYMaKHBIX HHIUKATOPOB).
«Ormpenenenne aMMiaKa 1 MOHOB aMMOHHUS B BOJIE». DKOJIOTHYECKHE TPOOIEMBI TUTOCQEPHI.
[Mecturuapl. HCEKTHIMBI, TEPOUIUABI, (PYHTHIIUIBI, POJCHTHIINIBI, HEMATOIIMIbI, aKAPHUIIHIBL.
KommiekcHas cuctema 3amuthl pacteHuid. Hutpatsl 1 HUTpuTHL. VX BIMsSIHUE HA OpraHu3M
yenoBeka. «OrnpeeneHue OTHOCUTEIbHOTO KOJIMYECTBA HUTPATOB B IouBe». «OnpeneneHue
TSDKEJBIX METAJJIOB B MOYBE (MOHOB MEH JIBYXBAJICHTHOM, CBUHIIA)». DKOJOTHUYECKHIA
MOHHUTOPHHT. 3a7]a4i IKOJIOTUYECKOTO MOHUTOPUHTa. XMMHUECKHE U OMOJIOTHUECKUE METOIbI
aHaynu3a. buonnaukanus. @urtonHaukanusa. XMMUUECKUE METO bl KOHTPOIs. «OneHka
3arpsi3HEHUs BO3AyXa I10 COCTOSIHUIO XBOU COCHBDY. MeToibl MOHUTOPUHIA BO31YIIHON CPEIbL.
«O11eHKa 3arpsi3HEHUs BO3/yXa I10 COCTOSIHUIO XBOU COCHBD. «OIpeieneHre YUCTOThI BO3/1yXa M0
nuiaiHuKkam». « CHEr - UHIUKaToOp YMCTOThI BO3ayxay. «OnpeeneHue 3aiblJIeHHOCTH BO3AyXay.
«O11eHKa YUCTOTHI aTMOC(EPHOTO BO3AYXa M0 BEIMYUHE aBTOTPAHCIIOPTHOM HArpy3Ku». MeTo bl
MOHUTOPHUHIA BO3YIIHOU cpeabl. «PacTeHus - MHANKATOPBI III00POAUs TouBy». «PacTeHus -
MHJMKATOPbl KUCIOTHOCTH MOYBY». «PacTeHus - MHAUKATOPHI BOAHOTO PEXKUMA TIOUBY.
«OpraHonenTu4YecKue noKa3aTesn Boab». «KecTKoCTh BOAb. MeToabl MOHUTOPHHTA BOIHOM
cpensl. «MccnenoBanne BOLOIPOBOAHON BOJBIY.

Tema 16. Hayuno- ucciienoBarensckas IpoeKTHas AesTeNbHOCTh Teopus. IlonsaTue mpoekra.
Tunsl IPOEKTOB, OCHOBHBIE 3Tallbl BHIIIOJIHEHUS IpoeKTa. Kpurepun oleHuBaHus BBINOJIHEHUS U
3amuThl MpoekToB. Co3aHKe MPOEKTa OCYLIECTBIISIETCA MO CIAEAYIOUMM 3TanaM: - OnpeaeneHue
npoOeMsl; - AKTyanu3aius TeM; - Beroop o0bekta uzydenus; - [locraHoBka 1enu 1 3a1ad; -
[Tonbop matepuana; - Beioop meronoB uccienoanus; - [IpoBeenue sxkcnepuMeHTalIbHON padoThI;
- Odopmiienue paboThI; - 3anuTa IpPoOeKTa, MpecTaBiIeHUe pe3ybTaToB. [IpakTruka Beimonnenue
IIPOEKTOB C UCIOJIb30BAaHUEM KOMITBIOTEPHBIX TEXHOJOTUH. 3auTa MpoeKToB. 2.3. @opMbl
KOHTPOJIS M aTTecTalMu o0yyaromuxcs s OTCleXUBaHUs pe3yIbTaTUBHOCTH 00pa30BaTEeIbHOTO
Iporecca 1o nporpamme «XHUMHUs B dKU3HU YEJI0OBEKA» UCIIOJIB3YIOTCS CIEAYIOLIUE BUIBI KOHTPOJIS:
- IpEABApUTENBHBINA KOHTPOJIb (IIPOBEPKA 3HAHUM y4alUXCcs Ha Ha4aJIbHOM JTare OCBOCHMUS
IIporpaMMsl) - BXOJHOE TECTUPOBAHUE; - TEKYIIUHA KOHTPOJIb (B TEYEHHUE BCETO CPOKA pealn3alun
MIPOrPaMMBbl); - UTOTOBBIN KOHTPOJIb (3aKJIIOYUTENbHAS TPOBEPKA 3HAHUN, YMEHUH, HABBIKOB I10
utoram peanuzanuu [Iporpammsr). opMbl aTTeCTAallUU - CAMOCTOsITENNbHAS paboTa; -
TECTUPOBAHUE; - TBOPUECKHUE OTUETHI; - yHaCTHE B TBOPUECKUX KOHKYpCaxX U MpeIMeTHOM
OJINMITMAJIE 110 XUMHMH; - IPE3EHTALMS U 3alIUTa NpoeKTa. Tekymui KoHTpoib: Popmamu
KOHTPOJISl YCBOEHUs yueOHOoro Marepuaia [IporpaMmebl sIBIISIFOTCS OTYETHI MO MPAKTUYECKUM
paboTtaMm, TBOpUyeckHre padoThl, BEICTYIICHHS HA CEMUHApaXx, CO3JaHHe PE3eHTAIlMK 10 TeMe U T. JI.
OOyuaroniyecs: BBITOTHSIOT 33/1aHUS B UHMBHIyaIbHOM TEMIIE, COTPYAHHUYAS C [1€AaroroM.
BrInosHEeHNE IPOEKTOB CO3AET CUTYALINIO, TO3BOJIAIOILYIO PEATU30BaTh TBOPUECKHUE CUIIBI,



o0ecneunTh BhIPaOOTKY JTMUYHOCTHOTO 3HAHUS, COOCTBEHHOT'O MHEHUSI, CBOETO CTHIISI IEATEIbHOCTH.
BrxroueHne o0ydaromuxcst B pealibHyI0 TBOPUYECKYIO ICATEeIbHOCTD, PUBIIECKAONYI0 HOBU3HOU U
HEOOBIYHOCTHIO SABJISICTCS] CTUMYJIOM Pa3BUTHSI O3HABATEIHHOTO HHTEpeca. OTHOBPEMEHHO
Pa3BHUBAIOTCS CIIOCOOHOCTH BBISBIIATH MPOOJIEMBI U pa3peniaTh BOSHUKAIOMINE TPOTUBOpeuns. [1o
OKOHYAHHUH KaXJAO0U TeMbI IPOBOJUTCS UTOTOBOE 3aHATHE B BUJE TEMATHUYECKOTO TECTUPOBAHMUSL.
Hrorosas arrecranus npeaycMaTpUBacT BBIITOJIHEHNE NHANBHUIyaJIbHOTO MPOEKTA.
3.0pranu3aimoHHO-TIeJarOrHYecKre yciioBus peanusamnun [Iporpammel. 1.1. Yue6Ho-
MeTtonudeckoe obecrieuenue [Iporpammer Meroarka o0yueHus o mporpaMme « XUMHUs B ObITY»
COCTOMT U3 COUYETAHUS JEKIIMOHHOTO U3JI0KEHHS TEOPETUYECKOT0 MaTepHalia C HarJsiIHbIM
MOKa30M WILTIOCTPUPYIOIIETO MaTepualia u MPUEMOB pelISHUs MPAKTUUECKUX 3a/1a4.
OOyyaromuecs 3aKperIsSIOT MOMyUYeHHBIC 3HAHUS TyTEM CaMOCTOSTEIIBHOTO BHIIOTHCHHUS
MPAKTUIECKUX PadoT. 1 pa3BUTHUSI TBOPUECKOTO XMMHUYECKOTO MBIIIJICHHS] K HABBIKOB
AHATUTUYECKON IeATeIbHOCTH NeAaror MpoBOAUT CEMUHAPHI, 3aHATHUS 110 TPE3EHTALIUN
TBOPUYECKUX U MPAKTUYECKUX PabOT, MO3TOBBIE IITYPMbI, HHTEIIEKTYyaJIbHBIE UTPHI.



Hassanue pasnena

KonuuectBo yacos

CDopMa aTTeCTaI_II/II/I\I(OHTpOJ'IH

Bcero TEOPHSI IIpaKTHKa
1 BBogusie 3ausatus | 6 4 2
2 Ucropus 4 2 2 Bxonnoe TectupoBanue
B3aMMOOTHOIICHHIA
YeroBeKa u
TIPUPOJIBI
3 | CgoiictBa BemecTB | 4 2 2 TECTHUPOBaHUE/ OTYET I10
MPAKTUYECKON paboTe
4 | Ilouemy u kK 4 2 2 TECTUpOBaHUE/ OTYET I10
MPOTEKAIOT MPaKTUYECKOW paboTe
XUMHUYECKHE
peakuuu
5 BOJA 4 2 2 TECTUPOBaHUE/ OTYET IO
MpaKTU4YecKor padoTe
6 | Yucteie BemectBa | 4 2 2 TECTUPOBaHUE/ OTYET IO
¥ CMECH B KU3HU npakTHyeci pabore
YeloBeKa
7 | lloBapennas conp | 4 2 2 TECTUPOBAHUE/ OTYET IO
U caxap MIPaKTUYECKON paboTe
8 XuMus AR 4 2 2 TectupoBanue\ oT4yer 1O
IPAKTUYECKON paboTe
9 | Couukwm 4 2 2 TectupoBanue/ OTYET 11O
IPAKTUYECKON paboTe
10 | bBymara 4 2 2 TectupoBanue/ oT4eT 1O
MPAKTUYECKON paboTe
11 | Xumus u 3 2 1 TectupoBanue / oTueT 1O
CTPOUTENBCTBO MPaKTUIEeCKOU paboTe
12 | Xumus u 3 1 2 TectupoBanue/ oT4ET 1O
MeIUITHA MPAKTHYECKON paboTe
12 | Xumus u 3 2 1 TectupoBanwme/ oT4ET 1O
TPAHCIOPT MPAKTHYECKON paboTe
13 | Xumus u uucrora B | 3 1 2 TectupoBanue/ OT4ET 1O
JIOMe MIPAKTHYECKOM paboTe
14 | Xumus u 3 1 2 TectupoBanue/ OT4ET 1O
KOCMETHYECKHE MPaKTHYECKOU paboTe
cpeacTBa
15 | Xumus u ranera | 4 2 2 TecTupoBanue/ oTYET O
3emuist MPaKTUYECKOU paboTe
16 | Hayuno- 7 2 5 3amura npoeKTa
UCCIIEIOBATEIbCKAs
IPOCKTHAS
JIESTEILHOCTh




1.2. MarepuajibHO-TexHHYecKOe oOecniedenue Ilporpammbl

OpranuzalvoHHbIE YCIOBHSI, TO3BOJISIONINE PEaTi30BaTh COJIEP>KaHUE TOMOTHUTENbHOM
00pa30BaTeNbHOM MPOorpaMMbl « XUMHUS B OBITY» MPEIoIaraloT HaTn4yKe: - OMEIIEHUS,
YKOMITJIEKTOBAaHHOT'O CTaHAAPTHBIM Y4eOHBIM 000pyAOBaHHEM U MEOEIbIO (JI0CKa, MAPThI, CTYJIbS,
mKadbl, 3JIEKTpoodecneueHue, BEITSHKHON KA, pakoBHHA € XOJIOJHOW BOIOIPOBOIHOMN BOJION). -
HEOOXOIUMBIX JUISl SKCIIEPUMEHTOB 000PYAOBAaHUS U PEAKTUBOB. - MYJIbTUMEIUHHOTO
000pyI0BaHUs (KOMIBIOTEP, HOYTOYK, IIPOEKTOP, (IIAII- KapThl, IKpaH, CPEIICTBA
TEJIEeKOMMYHUKALUU (JIOKaJIbHbIE IIKOJIbHBIE CETH, BHIXO] B UHTEpHET). JlUIakTHYeCKOe
o0ecrnieueHre IpeanosiaraeT HaIuYue TeKCTOB Pa3HOYPOBHEBBIX 33/IaHUN, TEMATUYECKUX TECTOB 110
KaKJIOMY pa3iely TEMbl, MHCTPYKIUHN /IJIs1 BBIMOIHEHUS TPAKTUYECKUX PadoT, TaOIUIIbI
xumuueckux snemeHToB [I.M1. MenzaeneeBa, TabiuIbl pACTBOPUMOCTH OCHOBaHUI, KHCIIOT, COJICH.
1.3. Kagpooe o6ecnieuenue [Iporpammel. [legaror, peanusyromuii [IporpamMmy 10mKeH UMETh
BbICILIEE WM CpeJiHEee MpodecCHoHaIbHOE 00pa30BaHUe B COOTBETCTBYIOIIEM HAIIPaBICHUU U
nabopaHT, 00ECTICUNBAOIINIA €€ TIPaKTHIECKyI0 YacTh. 4.Jluteparypa 1. Anmukbeposa JI.IO., H.C.
Pyxkk. [Tonesnast xumus. - M.: [Ipoda, 2005. 2. Apramonosa WN.I'., Caraiinaunas B.B.
[IpakTuueckue pabOThI ¢ UCCIIEOBAHUEM JIEKAPCTBEHHBIX MIPENAPATOB U CPEJICTB OBITOBOM XUMHH.
Xumus B mkoine, 2002, Ne 9, c. 73-76. 3. Apremenko A.. Y 1uBUTENbHBIA MUP OPraHUYECKOU
xumud. - M.: [lpoda, 2005 4. JIsopkun, JI.1. CtpoutensHbie MUHEPATbHBIE BXKYIINE MaTePUAITbI.
- M.: Uadpa Umxenepus, 2011. - 544 c. 5. Jleaucora B.H. Jlom 6e3 xumuu. - M.: Punon Kitaccuk,
2014 r.- 256 c. 6. EropoB A.C., UBanuenko H.M., lllankasa K.I1. Xumus BHyTpH Hac. - PocToB-Ha-
Hony: ®enukc, 2004 7. Jlenockas E.M. MeTaiuibl B opranu3Me yeinoBeka. XuMus B mikode, 2005,
Ne 3, c. 44 47. 8. Makaposa H.A. Baneosiorus u oprannueckas xumusi. - M.: "Opepect-
Xumusa"1997 9. Makapos K. A. Xumus u mequuuna. M.: IIpocsemenune, 1981 10. Mup xumuu.
CII6, M.: M-Dkcnpecc, 1995 11. Hopommuckueit U.U1., Hopomuuckas H.C. Xumus 10. - M.:
Pycckoe cnoBo, 2008r. 12. HoBommnckuen U.U., HoBommnckas H.C., Xumus 11. - M.: Pycckoe
cioBo, 2008r. 13. [Tonos, B. A. MHoronukas xumus kH. 1y ydanmxes / B. A. Tlonos, A. C.
Cemenos, I'. /1. Xapnamnosuu - M.: IIpocsenienue, -1992. -159 ¢ 14. Ckynnosa JI.I'. Dxonorus
XKunuia u 310poBbs yenoeka. Xumus (U] «IlepBoe centsiops»), 2009, Nel2, 15, 19 15.
Ckypuxun .M., HeuaeB A.I1. Bcé o e ¢ Toukn 3penns xumuka. - M.: Beicmr. mk. 1991. -288
c: 16. upmmna H.B.Xumusi: npoekTHas AeITeNbHOCTh.- Bonrorpan: «Yuurens, 2007 17.
[Hynsxosckuit I'.M.Bce o nuiie ¢ Touku 3peHus xumuka. Xumus B 1mkosue, 2001,Ne3 18. [lycros
C.b. lycrosa JI.B. Xumnueckue ocHoBbI 3konoruu. Mocksa «IIpocssienne»,1995 ron 19.
DKoJIoTHYecKoe cocTostHue Tepputopun Poccun. Yuebnoe nocodue/ moa pen. Ymrakosa C.A., Kama
S.T'.- M: nentp «Axagemus», 2001 20. DnekTUBHBIN Kypc. XUMHS U OXpaHa OKPYKaOIEN CPEbL.
10 xnacc/Coct U.H.bananoBa- Bonrorpag: T «Kopudeit», 2005 21. FOpuna A.A.»
«IneKTuBHbIE Kypchl. Xumus A 8-9 kinaccoB» M: U31aTenbCcTBO



