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1. TlosicHuTenbHas 3amucka
HanpasnenHocts I[IporpaMMbl €CTECTBEHHOHAYYHAs
YpoBens ocBoeHus [Iporpammsbl — 6a30BbIit
1.1. AKTyaJIbHOCTh U 0COOEHHOCTh MPOTPAMMBbI

Cucrema o0riero o6pa3oBaHus HE BCETa MOXKET 00€CIeUnTh 00YJaIOLINXCSl TAKHM
ypOBHEM 00pa30BaHMsI, KOTOPBIA OyIET TOCTATOUYCH ISl pEATU3AIH UX CIIOCOOHOCTEH B
BBIOpaHHOM cdepe e TeIbHOCTH.

[Iporpamma BHEYpOUHOH EATENBHOCTH «XUMHS B OBITY» (Hanee - [IporpamMma) HanpaBieHa
Ha pa3BUTHE U (OPMHUPOBAHUE Y O0YUAIOIIUXCA [IEIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIMINUX
BEII[ECTBAX HA OCHOBE IOJyYECHHBIX XUMUUECKUX 3HaHUU. B xone peanmsanuu I[Iporpammel,
o0yyaromuecs: COBEpUICHCTBYIOT CBOM YMEHHUS U HaBbIKU B PEILICHUH MTPAKTUYECKHX 3334, YTO
CHOCOOCTBYET Pa3BUTHUIO Y HUX JIOTHYECKOT0, UHKEHEPHO TEXHUYECKOTI'O M SKOJIOTHYECKOTO
MbluIeHHs. Ha npuMepe XxuMuu, yqamuecs oaydaroT IPeICTaBICHNAs O METOAAX IIO3HAHMS,
XapaKTEPHBIX JUIsl €CTECTBEHHBIX HAayK (IKCIEPUMEHTAIBHOM M TEOPETUYECKOM )
[Ipenycmorpennast [Iporpammoii peanu3ais MEXKXIPEIMETHBIX CBSI3€H TTO3BOIUT 00YJArOIIIMMCS
OCYILIECTBUTh UHTETPALIUIO UMEIOLIUXCS IIPEICTABICHUN B LIEJIOCTHYIO KAPTUHY MUPA, a
IIPaKTUYECKUE 3aHATUS U IPOCKTHAs JeATEIbHOCTh COBEPIIEHCTBOBATh YMEHHUSI U HABBIKY,
HE00XO0IMMBIE JIJIs IPOBEICHUS NCCIICAOBAHUS, COTTOCTAaBICHUS (DaKTOB, aHATN3A TIOJTYYEHHBIX
pe3yabTaToB, paboThI ¢ IpUOOpPaMU U peakTUBaMHU. Biajenne 3HaHUSMH 0 XUMHYECKHX
BEILIECTBaX MOTYT 00€CIeYUTh IPaMOTHOE OTHOLIEHUE K IPUPOIE U K COOCTBEHHOMY 3/I0POBBIO
0e3 HaHeceHus yiiepOa. [1oaToMy 3HaHHE BO3MOXKHBIX TIOCIEACTBUN BO3JICUCTBHUS PA3TMIHOTO
poJia XUMHUYECKUX COEMHEHUI Ha OPraHu3M 4eI0BeKa CTAHOBUTCS HEOOXOIUMBIM HE TOJIBKO
JUIS Bpa4el, HO U JUI K&KIOTO YEJIOBEKA. 3HaHUs, II0Jy4aeMbIe B IIKOJIE IO XUMHUH, BO3MOXKHO
¥ HEOOXOJMMO TPAaMOTHO MPUMEHATH U B MOBCETHEBHOM kn3HU. [103HaBasi OCHOBOIOIAraomume
3aKOHBI XMMHUH, 00YJaIOUIHECs 3HAKOMSTCS C COCTABOM M CBOMCTBAMH Pa3IMUHBIX XUMHUYECKUX
BEIIIECTB, KAK €CTECTBEHHBIM 00pa30M MPUCYTCTBYIOIIHME B YEIOBEYECKOM OpTaHU3Me, TaK U MPU
HE3aBHUCUMOM BHEIIHEM BO31eUCTBUU. IIIKOIBHUKY Y3HAIOT, KAK UMEHHO 3TH BEILECTBA BIUASIOT
Ha MPOLECCHI )KU3HEAEATEIBHOCTH OPTaHU3Ma U Ha CaMy KM3Hb 4EJIOBEKA - YTO MOJIE3HO U B
KaKMX KOJIMYECTBaX, & YTO MOXKET OKa3bIBaTh OTPULIATEIBLHOE BIIUSHUE.

[Iporpamma «XuMust B OBITY» 3HAKOMUT O0YHAIOIIUXCSI ¢ KOMITJICKCHBIMH ITPOOJIeMaMy U
3a/1ayaMu, TpeOYIONMMU CUHTE3a 3HAHUM 110 Py peaMeToB ((pu3nka, OMOIOTHs, IKOIOTHS,
reorpadus, UCTOPHS).

DKOJIOTUYECKHUE 33/Ia4i: aHAIN3 U3MEHEHUH B OKPYXKAIOILIEH Cpesie U OPTaHU3alUsl CBOETO
BJIMSTHUS Ha CUTYalUIo, GopMHUpoBaHHE OEPEKHOTO OTHOLIECHUS K IPUPO/IE.

duznyeckue 3a1a9u: n3ydeHne GU3NIECKUX CBOWCTB BEIIECTB, (DU3NIECKHE METO/IbI
aHaJIN3a BEILECTBA.

I/ICTOpI/I‘-IeCKI/Ie 3alav4r: UICTOPUICCKUC CBCACHUA O BIIMAHUU XHUMUHU HA )KU3Hb YCJIOBCKA.
buonorudeckue 3a1a4un: H3ydeHUE XUMUYECKOTO COCTaBa OOBEKTOB KUBOM MPUPO/IBL.
Nudopmaruka - mouck nandopmanuu B IHTEpHETE, CO3AaHUE M OPOpMIICHUE TIPE3ECHTAITNH,
paboTa B TEKCTOBBIX M TAOJUYHBIX PEAAKTOPAX.



Coneprkanne [IporpaMmpl 3HAKOMUT 00YJAFOIIMXCSI C XapaKTEPUCTUKOM BEIIECTB,
OKpYZKaromux Hac B 6I>ITyI BOJa, MOBapCHHAad COJib, MUIICBAA CO/a, C BEIICCTBAMU, U3 KOTOPBIX
CeNaHbI OCY/a, CIUYKH, KapaHJIaIlii, OyMara, CTpOUTEIbHBIE MaTePHAIIbI, aBTOMOOMIIHHAS
TCXHUKA, JICKAPCTBa U T. II.

Takue Tembl kak: «Bonay», «I[loBapeHnHas conby, «Cnuukny, «bymara» 1aloT BO3MOXKHOCTb
aKTyaJIM3aluy SKOJIOTHUECKUX 3HAHUH o0yJarommuxcs. [IpakTuueckue 3aHATUsI CIOCOOCTBYIOT
(hOpMUPOBAHUIO CTICIUATHHBIX YMEHUI M HABBIKOB Pa0OTHI C BEIIECTBAMHU U 00OPYIOBAaHHEM.
[IpoexTHbIE pabOTHI, TEMAaTHKA KOTOPBIX TPUBOAMUTCS B [Iporpamme, mo3BosaT copMupoBaTh y
00yJaronuxcsi yMEHHE CaMOCTOSATEILHO MPUOOPETATh M MPUMEHSTh 3HAHUS, a TAK)KE PAa3BUBAIOT
WX TBOPUYECKHE CTIOCOOHOCTH.

AktyanbHOCTh [IporpamMmmer 00yciioBiIeHa TeM, 4TO B Y4eOHOM IJIaHE MO0 MpeaMeTy «XUMUS»
OTBEJIEHO Bcero 2 Jaca B Hegelmro B 8 1 9 kimaccax u 1 wac B 10 m 11 xiraccax, 9ro maer
BO3MOYKHOCTB C(hOPMHPOBATH Y OO YJAIOIINXCS TOJIBKO Oa30BbIE 3HAHUS 110 TTpeaAMETY. B Toxke
BpeMs Bo3pacT 15-17 neT sBiseTcs BaXKHBIM Tl MPO(HECCHOHATBLHOTO CaMOOTIPEICTICHUS
oOyyaromuxcs. Bo3MoHO, 4TO MPOCHYBIIUKCS HHTEPEC K XUMUU MOXKET BIUATH Ha BEIOOP
Oynymieit mpodeccum.

1.2. [Tenaroruyeckas nenecoodpaznocts [Iporpammer

[Tenarornyeckas nenecoodpazHocTh [IporpaMMel 3aKiI04aeTcsi B TOM, YTO B IMPOIIECCE
00ydeHUs CO3AI0TCS YCIOBHS K (POPMUPOBAHUIO Y 00 yUAIOIIMXCS IIETOCTHOM KapTHHBI MUPA,
BOCITUTAHHIO JIFOACH TBOPUECKUX U KOHCTPYKTUBHO MBICIISIIIIUX, TOTOBBIX K PEIICHUIO
HECTaHAAPTHHIX KU3HEHHBIX 3a/1a4. Ha 3anarusx o [Iporpamme popMupyrorcst ymeHus
0e30MMacHOT0 O0pAIEHUs C BEIECTBAMH, UCIIOJIb3yEMBIMH B IIOBCETHEBHOM KU3HU,
3aKJIaJILIBAIOTCS. HOPMBI 3I0POBOTO 00pa3a KU3HU. 3HAKOMCTBO O0YYAIOMINXCS ¢ XUMUYECKUMHU
BEIIIECTBAMH, U3 KOTOPHIX COCTOUT OKPYKAIOIIUN MUP, TIO3BOJIIET PACKPHITh BAKHEHIIIHE
B3aMMOCBSI3H YEIIOBEKA M PA3JIMYHBIX BEIIECTB B CPeJie €ro OOUTAHHUS.

1.3. OrnmuuurensHbie ocodenHocTH [Iporpammel. [IporpamMmma nMeeT MpuKIAIHYIO
HATIPABIEHHOCTD U CIIY)KHT TSI YAIOBJICTBOPEHUS MHAUBHIYAILHOTO HHTEPECA 00YJArOIINXCS K
M3YyYECHUIO U MPUMEHEHHIO 3HAHUM 10 XMMHH B MTOBCEIHEBHOM ku3HU. B [Iporpamme ctaBuTCs
3aa4a Heo0X0IMMOCTH 00€CIeYUTh XUMHUYECKYIO0 IPAMOTHOCTh B HAIPaBJIEHUU COXPaHEHUS
3JI0pOBBS, KaK 3aJI0Ta yCIEUTHOCTH YeJI0BeKa B )KU3HH; 1aeTCs TIOHATHE O JIEKapCTBEHHBIX
BEILIECTBAX U MEXAaHU3MaxX MX JIEUCTBUA Ha opraHu3M yenoBeka. Coaepxxkanue [Iporpammel
OTIPEICIISIETCS C YIETOM BO3PACTHBIX OCOOCHHOCTEH 00yJarouXcs U UX UHTEPECOB B 001aCTH
MO3HAHUS MHPA, K CaMOMYy ce0e, )KU3HH B LIEJIOM, a TAK)KE C yU4ETOM MCUXOJIOT0-TIeTarOTHIECKIX
3aKOHOMEPHOCTEH 00ydeHus 1 GOPMUPOBAHUS €CTECTBEHHOHAYYHBIX 3HAHUH U BHJIOB
NIO3HABATENBHOM JesiTeIbHOCTH. Ocob00e BHUMaHUE yaesieTcs: (POPMHPOBAHUIO FIKOJTOTHIECKUX
3HAHWI 00yYarOIINXCS.

1.4. Lens u 3anaun [Iporpammer Lens: popMupoBanue y 00ydarommxcs rirybokoro u
YCTOMYUBOTO HHTEpPECA K MUPY BELIECTB U XUMUYECKUX MPEBpaIIECHUH, TPHOOpeTeHnE
HEOOXOIMMBIX MTPAKTHUECKUX YMEHHUI U HABBIKOB MPOBEACHUS SKCIIEPIMEHTOB.

3anaun: OOyuaronye: - paclIipeHue Kpyro3opa o0y4Jaronxcs;



- IOBBILIEHUE UX UHTEPECA K XUMHUH U Pa3BUTHE BHYTPEHHEN MOTHBALIMN YYEHHUS Yepe3
dbopMUpOBaHKE IPEICTABICHHUA O COCTaBE M CBOMCTBAX XUMUYECKUX BEIIECTB U MAaTEPHUAJIOB,
OKPY’KaIOIIMX YEJIOBEKA B MOBCEIHEBHOM KU3HU U METULIUHE;

- pacuIpeHue 1 yriyOneHne 3HaHui 00y4JaroImuXxcst 0 pojIl XUMHUYECKUX 3JIEMEHTOB U UX
COCIMHEHUH B XKU3HEEATEIbHOCTH OPraHU3Ma, O BAXKHEUIINX XUMUYECKUX IIPEBPALLECHHUSX,
JeKalluX B OCHOBE MeTaboIn3Ma, O IPUMEHEHUU B MEUIIMHE HEKOTOPHIX HEOPTaHUYECKUX U
OpPraHUYECKUX BEILECTB;

- paciiMpeHue u yriayOoieHne 3HaHuK 00ydJaroIuXcsl MO OBJIAJICHHIO OCHOBAMH METOJ/IOB
IMMO3HAaHU, XapaKTCPHLIX NI CCTCCTBCHHBIX HAYK (HaGHIO,Z[eHI/Ie, CpaBHCHHC, SKCIICPUMCHT,
U3MEPEHHUE);

- MOJITOTOBKA 0OYYAIOMINXCS, OPUEHTHUPOBAHHBIX HA XUMUYECKUH POPHIIH 00ydeHus, K
YCBOEHHIO MaTeprala MOBBIIIEHHOTO YPOBHS CJIOKHOCTH 110 XUMHH.

PazBuBaromue: - popMHpPOBAaHUE CIICIUATBHBIX YMEHUN U HABBIKOB Pa0OThI ¢ XUMUYECKUMU
BEIIECTBAMH U MaTepHajaMu B OBITY M UCIOJIb30BaHUS MOJYYCHHBIX 3HAHUN Ha MPAKTHKE;

- pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH M YMEHUH yJalIUXCsl CAMOCTOSITEIBHO MPUOOpeTaTh U
[IPUMEHSATH 3HAaHUS HA IIPAKTUKE.

BocnuraTenbHbIe: - BOCIUTAHHE YKOJIOTHYECKOM TPAaMOTHOCTH M XHMUYECKOH KYJIbTYPHI IIPH
oOpalleHny ¢ BEeIIeCTBAMU; - BOCITUTAHUE IMOIIMOHATIHFHO- IIEHHOCTHOTO OTHOIIIEHUS K
OKPYKAIOIIEeMy MHUPY; - OPUEHTAIUS Ha BBIOOP XUMHUKO-OHOJIOTHYECKOTO IPOdHUIIS.

1.5. Anpecar IIporpammel [Iporpamma aktyanpHa aiist ooydaronuxcst 10, 11 xkmaccos (15-17
net). Ha oOyuenue no [Iporpamme mpuHUMAIOTCS BCE JKENAIONUe, UMetonIe 6a30Bbie 3HAHUS
10 XMUMHHU U HE UMCIOIITNEC HpOTHBOHOKaBaHI/Iﬁ 110 3A0POBBIO.

1.6. ®opmbl 1 pexuM 3aHaTHI. DOPMBI OpraHU3aIy YI€OHOTO 3aHITHS:
- IEKIIMOHHO-CEMHHAPCKOE 3aHSTHUE;
- MPaKTHUYECKOE 3aHATHE; - Oecena; - KoH(pepeHus, - urpa.

@®opmbl OpraHu3anuy 00pazoBaTEILHOTO MpoLecca - TPYNIOBas, HHAUBUAYaIbHAs.
Coneprxanue [Iporpammel npeamnonaraeT pa3HooOpa3Hbie BUABI EATEIBHOCTH 00YyJaOIINXCS:
Oecelbl, UCKYCCUU, TPAKTHUECKHE U Ta00paTOpHbIE pabOThI, CAMOCTOSITEILHBIE TPOEKTHHIE
paboThI ¢ UCTIOIB30BAHUEM PA3IMYHBIX HCTOYHUKOB HH(OPMALIUH.

I'pynnoBas (6ecena aBpucTHYECKAs, 3aIIUTa IPOEKTOB, JTA0OPATOPHOE 3aHATHUE, JTECKIIHS,
OJIUMITHAJIA, OTKPBITOE 3aHSATUE, TPAKTUICCKOE 3aHITHE, PE3CHTAINS, CEMUHAP).
NunuBunyanbpHas (HaOMr0IeHHE, OTPaOOTKAa HABBIKOB PEUICHUS MPAKTHUYECKUX 3a/1a4).
JlekmOHHO-ceMuHapcKast (hopMa MPOBEACHUS yIEOHBIX 3aHITHI TIO3BOJISIET PACIIUPUTD U
YIIYOUTh 3HAHUS O XUMHUYECKUX BEIIECTBAX, IPUMEHSIEMBIX B OBITY, CTPOUTEIHCTBE, METUIIIHE
u 1.71. CeMuHaphl cIOCOOCTBYIOT MOBBIIICHUIO YPOBHS CAMOCTOSITEILHOCTH 00YUYaIOIINXCS B
YCBOEHHH MaTepHualia M IpH padoTe ¢ JOMOJIHUTENbHBIMU HCTOUHUKAMH HH(OPMAIIHH.
[IpakTHyeckue 3aHATUS CIOCOOCTBYIOT (POPMUPOBAHUIO CIICIUATEHBIX YMEHUN U HABBIKOB
paboThl ¢ XMMUYECKHMH BellecTBaMH U 00opyaoBanueM. Co3qaHne MPOEKTHBIX paboT 1Mo



OTIIeNbHBIM TeMaM [IporpamMmbl TO3BOJIAIOT Pa3BUTh TBOPUECKHUE CIOCOOHOCTH, c(pOPMHUPOBATH
y 00y4aronuxcs yMEHHsI CaMOCTOSTEIFHO TPUOOpETaTh 3HAHUS.

WNuTerpamnus: mporpamma yriryOaseT 3HaHHs IO OMOJIOTHH, XUMUHU, SKOJIOTUH, MEIUITUHBI,
ncuxosioruu. UTOrom ycBOeHuUs MporpaMMBbI SIBJISIETCS 3alllUTa MpoeKTa. PexuM 3ansaTuil: 2 paza
B HENEIIIO T10 2 Jaca

1.7. Cpok peanuzamuu [Iporpammel. Cpok peanuszanuu Nporpammel - 1 ro.

OO6r11ee KOJIMYECTBO yU4eOHBIX YaCOB, 3allJIAHUPOBAHHBIX HA BECh MEPUO 00ydeHUs: 68
yacoB. 1.8.Ilnanupyemeie pe3ynbTarsl ocBOeHHS [IporpamMmbi.

O6pa3zoBarenbHbIe pe3yiabTaThl: [locne 3aBepmenust o0yuenus o [Iporpamme
oOyyJaromuecs: OyIyT 3HATh:

- COCTaB, CBOMCTBA, 00JIACTH MMPUMEHEHHS HanboJiee pacpoCTPaHEHHBIX BEIIECTB U
MaTepHajoB U YMETh MPUMEHSTh MX 110 HA3HAYCHHIO, COOIIIO/1asl TpaBmiia 0€3011acHOTO
oOpalieHus ¢ HUMU;

- POJIb XUMHUYECKHX DJIEMEHTOB M UX COCIMHCHUH B JKU3HEICATEIILHOCTH OpPraHU3Ma,
- BOKHEHIIINE XUMUYECKHE MTPEBPAIICHUS, JIS)KAI[ME B OCHOBE METa00IN3Ma,

- HCKOTOPBIC HCOPTaHNYCCKUC U OPraHUYICCKHUC BCIICCTBA, IPUMCHACMBIC B MCIUITUHC.
[Tocne 3aBepmienust o0yuenus mo [Iporpamme oOyuaromuecst OyayT yMETh:

- COCTaBJISATh CXEMbI OCHOBHBIX KPYrOBOPOTOB OMOT€HHBIX JIEMEHTOB B IIPUPO/IE,
000CHOBBIBATh POJIb KXKJIOTO B COXPAaHEHUH MPUPOTHOTO PAaBHOBECHS, aHAITU3UPOBATH PUUMHBI
U TIOCJIE/ICTBUS €r0 HapyIICHHUS;

- IPOBOJUTH XUMUYECKHUI SKCIIEPUMEHT 110 OOHAPYKEHUIO KATUOHOB ¥ aHHOHOB B
pacTBopax;

-co0r01aTh TIpaBuiIa 6€30MacHOCTH MPU 0OpAIIEHUH C JICKAPCTBEHHBIMH BEIIECTBAMU U
CpeAcTBaMu OBITOBOW XHMUW;

-COCTaBJIATh OTUCT O MPOACITIAHHOM SKCIICPUMCEHTE;
-IPUMCHSATH BCIICCTBA IO HA3HAUCHUTO,
-peiaTh 3a4a4un pa3quH0171 CTCIICHU CJIOKHOCTH: KaK THUIIOBBIC, TaAK 1 KOMIIJIICKCHBIC,

-pa3BUBaTh COOCTBEHHYIO HHUIIMATUBY U MIO3HABATENIbHYIO aKTUBHOCTbH NP PEIICHUH
Pa3TUYHBIX BOMIPOCOB M MPOOJIEM B XUMUH.

Jl1st MOHHTOpPHHTA Pe3yIbTaTUBHOCTH 00pa3oBaTesibHOTO mporiecca mo [Iporpamme «Xumus
B OBITY» UCHOJIB3YIOTCS CIIEAYIONINE BUAbI KOHTPOJIS: * IPEIBAPUTENBbHbIN KOHTPOJIb (MIpOBEpKa
3HAHMM ydaluxcs Ha HadyalbHOM 3Tare ocBoeHUs [IporpaMmsbl) - BXOJJHOE TECTUPOBAHUE;

* TEKYIINI KOHTPOJIb (B T€YEHHE BCETO CpoKa peanuszanuu [Iporpammsi);



* UTOTOBBIIl KOHTPOJIb (3aK/IIOUUTENIbHAS IPOBEPKA 3HAHUH, YMEHHUH, HABBIKOB 110 UTOTaM
peannzanuu [Iporpammsr).

2. Conepxanue [Iporpammbl

2.1. Y4eOHbI# (TEeMaTHYECKUI) TUTaH

Hasganue pasznena KonnuectBo yacos ®opma arrectanun/
Bcero TCOpHA MpaKTUKa
1 BBojnbie 3agaTusl. 6 4 2 Bxonnoe tectupoBanue
2 Hcropusi B3aMMOOTHOIICHHI 4 2 2 TECTUPOBaHUE/ OTYET
YeII0OBEKa U TIPUPO/IBI MO MPaKTUIECKOU
pabore
3 [Touemy u kak MpoTeKarOT 4 2 2 TECTUPOBaHUE/ OTUYET
XUMHUYECKHE PeaKIuu MO MPaKTUYECKON
pabote
4 Boma 4 2 2 TECTUpPOBaHUE/ OTYET
10 IPAKTUYECKON
pabore
5 YucTele BEIEeCTBa U CMECH B 4 2 2 TECTUpPOBaHUE/ OTYET
YKU3HU YeJIOBeKa M0 MPaKTUYECKON
pabote
6 [ToBapenHas conb u caxap 4 2 2 TECTUPOBaHUE/ OTUYET
M0 MTPAKTUYECKOU
pabote
7 XuMud TUIIHA 4 2 2 TECTUPOBaHUE/ OTYET
10 IPAKTUYECKON
pabore
8 Cnnuku 4 2 2 TECTUPOBaHUE/ OTUET
M0 MTPAKTUYECKOU
pabote
9 bymara 4 2 2 TECTUPOBaHUE/ OTYET
10 IPAKTUYECKON
pabore
10 | Xumus v CTPOUTEIHCTBO 3 2 1 TECTUPOBaHUE/ OTUET
M0 MTPAKTUYECKOU
pabote
11 | Xumus u Meaguiaa 3 1 2 TECTUPOBaHUE/ OTYET
10 IPAKTUYECKON
pabore
12 | Xumus 1 TpaHcHopT 3 2 1 TECTUPOBaHUE/ OTUET
M0 MTPAKTUYECKOU
13pabote
13 | Xumus v yucToTa B IOME 3 1 2 TECTUPOBaHUE/ OTUYET
M0 MTPAKTUYECKOU
pabote
14 | Xumus 1 KOCMETUYECKHE 3 1 2 TECTUPOBaHUE/ OTYET
cpeacTBa 10 IPAKTUYECKON
pabore
15 | Xumus u ruianera 3emist 4 2 2 TECTUPOBaHUE/ OTUYET
M0 MTPAKTUYECKOU
pabote




16 | HayuHnouccjienoBareJbCKas 7 2 5 TeCTUPOBaHUe/ OTUYET
NPOEKTHAS eSITeIbHOCTh M0 NPaAKTUYECKOMH
padore

2.2. Conep:xanue IIporpammbl
Beenenne O6mue npasuia paboTsl B XUMHUYECKOH J1a00paTopuu.

Texuuka 0e3omacHOCTH MPU paboTe B XMMUYECKOH 1abopaTopun. OkazaHue rnepBoi
IIOMOIIY TTPH HECYACTHBIX ciaydasx. [IpaBuia paboTsl ¢ KHCIOTaMH, MIET0YAMH, JIETYIUMHU
BemecTBamMu. HarpeBarenbHble prOOpHI U MpaBuiia paboThl C HUMU. XUMHUYECKas ocyaa
o01ero HazHaYeHUs. MBIThE U CyIIKAa XUMUYIECKOH oCyabl. Poiib XMMHH B KHU3HM YeIOBEeKa 1
Pa3BUTHH YEIOBEYECTBA.

0O0630p BaKHEUIITNX KIACCOB COCTMHEHU, UCIIOJIb3YEMbIX YeJIOBEKOM. XHUMHUS -TBOPEHHE
IIPUPOJBI U PYK YeJIOBeKa. XUMUS BOKPYT HAC. XMMUYECKHUE BEIIECTBA B IIOBCETHEBHOM JKU3HU
YEJIOBEKA.

[Ipaktuka: [Ipuemsl oOpaieHus ¢ HarpeBaTeIbHBIMH MPUOOPaMH (CITUPTOBKA, TIITUTKA,
BOJIsTHAsE OaHs) M1 XUMHYECKOU mocynoi obmero HaznadeHus. CocraBieHne TaOJIHII,
OTPaKAIOMINX KJIACCH(HUKAIMIO BEIIECTB, H3TOTOBJICHNE 3TUKETOK HEOPTaHUYECKHUX BEIIECTB,
COCTaBJICHUE CITUCKA PEAKTUBOB, HECOBMECTUMBIX JIJISI XPAHCHHUSI.

Tema 1. Mictopus B3aMMOOTHOILIEHUH YeJIOBEKA U MPUPOIbl ICTOYHUKY SHEPTUHN
(ucuepnaeMble M HEMCUEpIiaeMble). « IKOJIOTHYECKUN prok3ak». HeobxoaumocTs 0epexHOTOo
OTHOLICHH K OKpYXKaloleH cpene. Yenosek u npupoja B JaJIEKOM IIPOLUIOM: IIPUCBANBAOILEE
X034KCcTBO. JIpeBHuE J1roau. BivsiHue npupoAHbIX YCIOBUN HA PACCEIICHUE U 3aHATUS JPEBHUX
mroel. OCHOBHBIE 3aHATHUS APEBHUX JIIOJICH: coOuparenbeTBO U oxora. [IprcBanBaromiee
X03511icTBO. JIOKaNBbHBIN XapakTep BIUAHUSA JAEATEIBHOCTU APEBHUX cOOMpaTenell 1 OXOTHUKOB
Ha npupony. Ilepexon yemoBeka k IpoU3BOAALIEMY X03sUCTBY. IIpon3Boasiiee X034iCTBO.
Bo3sHuKHOBEHHE 3eMIIeeNNs U CKOTOBOJCTBA. Bo3aelicTBue Ha IpUPOAY APEBHUX
3eMJIeIEIBIIEB U CKOTOBOAOB. CTUXHITHOE Mpupotonosib3oBanue. OnycteinnBanue. [ noenp
nuBran3anui. OT KOJIECHHLBI 10 caMmoneTa. MzMeHnenue xapakrepa mpupoaonoab30BaHus B
Ipoliecce pa3BUTHUS YEI0BEUECKOro oduiectsa Yenosek 1 npupoia B HacTosmeM. [Ipsmoe u
KOCBEHHOE BO3JICHCTBUE XO3SMCTBEHHOM ESATEILHOCTH YEJI0BEKa Ha Npupoay. UHTpoayKius.
Hewncuepnaemsle u nucueprnaeMble HCTOUHUKU SHEPTUU. ICTOUHHMKY SHEpruu (ucuepnaemble u
Hencyeprnaembie). « IKOJIOrHYeCKHi prok3ak». HeoOxoammMocTs GepekHOTO OTHOIICHUS K
OKpYyXarolien cpesie. AJIbTepHATUBHbIE UCTOYHUKY SHEPIUH. [[pHiIMBHbIE 3J€KTPOCTAHIIUH.
Oueprus Berpa. ['eorepmanpHas sHeprus. buosnepreruka. [Ipakrnueckue 3aganus
Mopaenupyem BeTpsHOM aBuratenb. CTpouM «po3y BeTpoB» cBoeil mecTHOCTH. [IpeBpalienue
pa3HBIX BUJIOB SHEPIUHU ApYr B Apyra. Harpeaem no-pazHomy (nepeaaya TEIIOBOW SHEPIUU
U3JIy4E€HUEM, TEIIONPOBOAHOCTBIO, KOHBEKIHEH).

Tema 2. CBoiicTBa BeleCTB. XMMHUUYECKHUE B (PU3NUECKHE CBOMCTBA BEIIECTB. YNCTHIE
BeniecTBa 1 cMecH. OCHOBHBIC TIPUEMBI C TBEPIBIMU, JKUAKUMH U Ta3000pa3HBIMH BEIIECTBAMH.
JlaGopaTopHbIe crIOcOOBI MOTyYSHHSI HEOPTaHUYECKUX BemlecTB. [Ipoiiecc pacTBOpeHuUs
BeniecTB. PacTBopel u ux nmpurotosieHue. [IpakTruueckue 3ananus [lomyueHue yriekucioro
rasa, Kuciaopoaa B naboparopuu. [lonyuenue cynbdara Mmenu U3 Menu , cepedpa U3 HUTpara
cepebpa u T.1




Tema 3. [Touemy 1 Kak MPOTEKAIOT XUMUUYECKHE peakiiuu. MHorooOpasue u
3aKOHOMEPHOCTH MPOTEKAHMS XUMUYIEeCKUX peakiuii. Kitaccupukanusi XMMIUYeCKUX PEeaKIIHid.
3aKOHOMEPHOCTHU MPOTEKAHUSI XUMUYECKUX peakluid. BHelHne npu3Haku NpoTeKaHus
XUMUYECKHUX peakuuil. XUMHUECKUE YPaBHEHM. 3aKOH COXPaHEHUSI MacChl BEILIECTBA.
XUMHYECKUE pEaKIIMU B KUBBIX opranu3max. IIpaktuueckue 3ananus CocraBieHue ypaBHEHUI
peakuuii Mo 1nenoyvke npeppaiteHuii. OnbIThl «3Mes U3 caxapHOU Myapsl», «B3aumoneiicTBue
METAJIOB C COJISTHOM KUCIOTON», «3Mes U3 INIFOKOHATa Kanbluus» [IpoBeaeHne kaueCTBEHHBIX
peaxuuii.

Tema 4. Boga. Boga B macmtabe minanetsl. Kpyrosopot Boasl. [Ipupoanas Boga u eé
MpecHOU BobI Ha Tuianete. [IpecHas Boga u ee 3amachl. DKOJIOTHYECKHE TPOOIEMbI YUCTOM
Bozbl. Bona B oprannsme denoBeka. Bonma B Menunnae u papmakosorui. AHOMAaIUU
bu3nIecKux CBOMCTB. PacTBopsitomas cnocoOHOCTh BOABL. [Ipo0aeMbl MUTHEBOM BOJIBI.
[IpakTrka: AHanu3 BOJIbI U3 IPUPOJHBIX UCTOYHUKOB. PacTBopsitoliee aeiictBue Boabl. O4ncTKa
BOIbI. OmpesieNieHue )KeCTKOCTH BOJIBI U €€ YCTpaHeHne. MHOTOo Jii BOAbI B OBOIIaX U GpyKTax?

Tema 5. HucTele BemiecTBa U CMECH B KU3HU 4elioBeka UHcThIe BelecTBa
JuctunnupoBanHas Boja, Kuciaopoa. Cepedpo, Bogopoa, Cunen u ap. IcTHHHBIE pacTBOPHI.
Cwmecu Mopckas Boaa. I'panut. Ctanb. PacTBop Xiopuaa HaTpus 171 MHbeKIMHA. YyryH.
Boznyx. bazaneT. CTekno. OMynbcus «Macio B BojJe». Pa3HOBUIHOCTH cMeceid, o0macTu ux
UCIIOJIb30BaHUS B IOBCETHEBHOM JKU3HU ueNioBeKa. ['oMoreHHblie U rereporeHnbsie cmecu. CMecu
B (hapmakosiorun. [IpuMepsl )KUIKUX, TBEPABIX U Ta3000pa3HbIX cMeceid. OTHOPOIHBIC U
HEOJHOPOIHBIE cMecH B ObITy. CBOMCTBa cMecelt. Paznenenue cmeceil. Beijenenue BemecTs u3
HEOJTHOPOJHOM cMecH, 00pa30BaHHON PACTBOPUMBIMHU M HEPACTBOPUMBIMHU B BOJIE BELIECTBAMH.
OrcrauBanue: Breiienenne BemecTB U3 HEOJHOPOIHON cMecH, 00pa30BaHHOW HEPACTBOPUMBIMHU
B BOJIE BELIECTBAMMU C PA3JIMYHON IUIOTHOCTHIO. B nienurenbHOM BOpoHKe. JlucTuisnus,
BBITIApUBaHUE, IICHTPUYTUPOBaHUE, XpoMaTorpadusi, KpucTauIh3amms 1 Bo3ronka. [leperonka
WA TUCTHILISINS - CIIOCO0 pa3/IeNieHrs], OCHOBAHHBINM Ha PAa3JIMYUH B TEMIIEPATypax KUTICHUS
Jpyr B Apyre koMmnoHeHToB. [IpuemM pazneneHust OAHOPOJHBIX CMECEH MyTeM UCTIaApEHUs
JETY4YMX KUAKOCTEN C MOCIENYIONIe KOoHIeH caluen ux napos. [Ipumep: nonyyenue
JTUCTUJUTMPOBAHHOM BOBL. Perienne 3a1ay Ha HaX0XKACHUE MAaCCOBOM U 0OBEMHOM 10T
koMmrnoHeHnTta cmecH. [Ipaktuka M3roroenenue npoctedmmx GuUabTpoB U3 NOJIPYUHBIX CPEACTB.
Paznenenue HeomHOPOAHBIX cMeced. OUncTKa METHOTO KyITopoca OT HEPACTBOPUMBIX U
PacTBOPUMBIX ITPUMECEH.

Tema 6. [ToBapenHnas cosb u caxap PoJib moBapeHHOH cojii B 0OMEHE BEIIECTB YeJIOBEKa 1
»KUBOTHBIX. CoJIeBOH OaylaHC B OpraHu3Me 4elioBeka. [[pumeHeHue xmopuia HaTpus B
XO03sICTBEHHOM J1eATeNIbHOCTH uesioBeka. Korna conb - s1. 3noynorpelieHue conbio.
Hcnonp3oBanue xJ10pyua HaTpUsl B XUMUUYECKOM NpoMBbIIIIeHHOCTH. Mcnons3oBanue xinopuaa
HaTpud B nuuie, Meaunune. [IponsBoacTeo noapenHoi conu. Caxap u ero cBoiictsa. ITonesHsie
U BpeaHble YyepThl caxapa. HeoObruHOE npuMeHenue caxapa. [Ipaktuka. CBOHCTBa pacTBOPOB
noBapeHHoU conu ['oput nu caxap? TpuOOTIOMHUHECTICHITUS

Tema 7. Xumus numnm

W3 yero cocrout numia. XUMUYECKUH COCTaB NIPOAYKTOB NUTaHUs. OCHOBHBIE KOMIIOHEHTHI
IUILKU: KAPBI, OCJIKU, YIIIEBO/IbI, BATAMUHBI, COTH. XUMHUS IPOAYKTOB PACTUTEIILHOTO U



KUBOTHOT'O ITpoucxoxaeHus. @uznonorus nuieBapenus. [IpoaykTsl ObICTPOTro MpUroTOBICHUS
¥ 0COOCHHOCTH UX TPOHU3BOACTBA. [Iporieccsl, mpoucxoasimye Ipu Bapke, TYIICHUH U )KapEeHUU
nunm. Kak cienars ey He TOJIbKO BKYCHOM, HO U moJie3H0i? Jlo00aBKH B MPOYKTHI TUTAHMSL.
XUMHUYECKUE PEAKIIMY BHYTPU HAC. XUMHUUYECKHE MPOLECCHI, TPOUCXOASAIINE ITPU XPAHEHUH U
nepepaboTKe CENbCKOXO03HUCTBEHHOTO ChIpbsi. KOHCEpBAaHTHI M aHTUOKUCIIUTENH, UX POIIb.
CnocoObl XUMHUYECKOTI0 aHAJIM3a COCTaBa BEIIECTB B MPoayKTax nuTanus. CoaepxkaHue
BUTAMMHOB U MUHEPAJIbHBIX BEIIECTB B MUIIEBBIX MTpoaykTax. [IpakTtuka Onpenenenue
KauecTBa Mena. [IpoBepka Mena Ha HaIMYMeE KpaxMmana, Mela, caxapossl. Onpenenenue
BuTaMuHOB A, C, E B pactutensHom Macie. OnpeniesieHie HUTPaTOB B MPOJIYKTAX. AHAIN3
MPOXJIATUTENLHBIX HAMUTKOB. OnpeneneHue kopenHa B HamuTkax OnpeaeneHue coaepKaHus
JKUPOB B ceMeHax pacteHunil. KauecTBeHHbIE peakIluu Ha MPUCYTCTBUE YIIIEBOJOB. XUMUUYECKUE
OIIBITHI C )KEBATEIbHOU pe3nHKOM. OnpezeneHue coaepKaHus IOBApEHHON COJIU B IPOAYKTAX
nuTaHus (Macio, ChIPbI, CONEHBIE TBOPOKHBIC U3/ICTTHS).

Tema 8. Crnuku [Tupodopsr. Uctopust nzobperenus cnmyek. Crimuku lancens u Yoxkepa.
Crnuxu Copua. Crnnuku Upunu. LBenckue cnmuku Jlyaacrpema. Kpacusiit u 6ensiii ochop.
OKHCIUTENBHO - BOCCTAHOBUTENBHBIE MPOLIECCHI, IPOTEKAIOIINE TP 3aKUTAaHUU CTIUYKH.
OcHoBHbIE BUbI COBPEMEHHBIX cliueK. [lepeBIHHbBIE(U3TOTOBIEHHBIE U3 MATKUX MOPO/I IepeBa
- OCHHBI, JIUIIbI, TOMOJIS, aMEPUKAHCKOI O€I0l COCHBI U T. 1.), KAPTOHHBIE U BOCKOBBIE
(mapaduHOBBIE - U3TOTOBJICHHBIE U3 XJIOMYATOOYMaXKHOTO KT'yTa, MPOMUTAHHOTO MapaduHOM).
[To MeTony 3axkuranusi - TEPOYHBIE (3AXKUTAIOLIUECS MPU TPEHUHU O CIIEHUATbHYIO TOBEPXHOCTD -
TEPKY) 1 6ecTEPOUHBIE (3KUTAIONIUECS ITPU TPEHUH O JIF00YI0 MOBEPXHOCTh). CrinueuHoe
npou3BoACTBO B Poccuu. CTpoeHue, cocTaB U U3roToBiieHHe cnnuek. CrienuanbHble CIIMYKH.
[IITopMOBBIE (OXOTHUYBM) - TOPSIILIKE HA BETPY, B CBIPOCTH U ITOA AOXKAEM. TepMuueckue -
pa3BUBAIOIIME IPU TOPEHUH 00JIee BHICOKYIO TEMIIEPATypy M JArOIIKe IPU CTOPAHUU TOJOBKU
Oosbiiee KonuuecTBO Teria. CUrHaibHbIE - JAlOIINe TPU TOPEHUH [IBETHOE TUIaMS.
®ororpadpuyeckue - Aar0lIe MITHOBEHHYIO SIPKYIO BCIBILIKY, HUCIIOJIb3yEMYIO MpU
dotorpadupoBanuu. CurapHsie - CIUYKH YBEJIMUCHHOTO pa3Mepa uist Oosee
MPOJOKUTEILHOTO TOPEHUS IPU PacKypUBaHUU cUrapbl. TpyOouHble- CIUYKU YBETUYEHHOTO
pa3mepa st 0oJiee MPOAOKUTENIEHOTO TOPEHUS IPU PACKyPUBAHUM KYPUTEIbHONU TPYOKH.
KaMuHHbBIE - OUeHb JUIMHHBIE CIIMYKH, YTOOBI 32)KUTaTh KaMUHBI. ['a30BbIe - MEHBLICH IJTUHBI,
yeM KaMUHHBIE, YTOOBI 32KUTaTh T'a30Bble TOpEKu. /lekopaTuBHbIe (IOJapOYHbIE,
KOJIJICKIIHOHHBIE) - OTPAaHMYEHHBIE BBIITYCKH KOPOOKOB (MHOTa HAOOpaMu, yIOKEHHBIMH B
JEKOPAaTUBHYIO KOpOOKY). [IpakTrka M3yueHue cBOWCTB pa3IMUHbIX BUJOB CITUYCK (OBITOBBIX,
OXOTHHYBUX, TEPMHUUECKUX, CHTHAIbHBIX, KAMUHHBIX, (OTOrpauyecKux).

Tema 9. bymara oT nepramMeHTa u IIEIKOBBIX KHUT 10 HamuXx gHel. Lemnonosa.
Cas3yroniye: KaoJlnH, KapOOHAT KaJIbIHsl, TUTMEHTHI. XJI0M4aToOyMakHble TKaHU. Buibl
Oymaru 1 Ux MpakTHYECKOE UCIOIb30BaHue. TexHoaorus npoussoacrea oOymaru. CTpykrypa
Oymaru 1moj MUKPOCKOTIOM BO (piryopeciieHTHOM cBeueHuu. [lomydhadpukarsl A1t MpOU3BOICTBA
Oymaru: ApeBecHasl Macca Wi 1eJUIH0J103a; LEJUTI0103a OJHOJIETHUX PACTEHUH (CONIOMBI,
TPOCTHHIIbI, KOHOIUIN, PUCA U IPYTHX); MOJYLEIUII0I03a; MaKyIaTypa; TpAU4Has ojdymacca;
JUIS CTIELIMAbHBIX BUIOB Oymaru: acOect, mepCTh U APYrue TEeKCTUIIbHbBIE BOJIOKHA.
[IpousBoacTBO OyMaru: MpUroToBiIeHHE OYMa)kKHOM Macchl (pa3MoJl U CMeIIeHe KOMIIOHEHTOB,
NpoKJIeliKa, HaloJIHEHHE U OKpacka OyMa)KHON Macchl); BBIpaboTka OyMakHOH Macchl Ha
OymarojienarenbHOM MamrHe (pa3daBieHne BOJIOM U OYMCTKA MACChl OT 3arpsiI3HEHUH, OTJIUB,



IPECCOBAHUE M CYIIKA, a TAK)KE IEPBUYHAS OT/IENIKA); OKOHYATENIbHAS OTACIKA
(kaaHIMpOBaHUE, PEe3Ka); COPTHPOBKA U ynakoBKa. [IpakTuka. M3yueHue cBONCTB pa3uyHbIX
Bu0B Oymaru. [lomyuenue Oymaru.

Tema 10. Xumus u crpoutensctBo CtpourtenbHble pacTBopsl. M3BecTs. Men. Ilecok. betoH.
Hewment. Mcropus crekna. Kupnuuu. @apdop u dasue. [IpeBecuHa - yHUKAIbHBIH
CTpoUTENbHBIN MaTepual. Jlakokpacounsle Mmarepuainbl. CBOWCTBa 0n(bl, MACISHBIX KPACOK,
amaieit, pactBopureneil. [lonarue 06 sKoIOrHUecKr YUCTHIX MaTepuanax. Kepamuueckas nexa.
3umaput. Kampimut. Conomurt. ['pyTo6iaoku. CUIUKaThl METAUIOB U BSDKYIIIME MaTEPHAIIHI.
Kopposus ctpoutenbHbix MaTepuaioB. [lonumMepsl B CTpoUTEIbCTBE. XUMHUUECKHUE CBOMCTBA
CTPOUTEIIBHBIX MAaTepUaIoB XUMUYECKAsi CTOMKOCTD - 3TO CBOKMCTBO MTOKA3bIBAET, HACKOJIBKO
MaTepuall YCTOMYUB K BO3ACHCTBUIO IPYTUX BEIIECTB: KUCIIOT, IEJI0YEH, COJIEH 1 Tra30B.
Koppo3nonHasi yCTOMYMBOCTD - CBOMCTBO MaTrepralia MpOTUBOCTOSITh BO3JAEHCTBUSIM
OKpy’Karomien cpeasl. Yaie Bcero 3T0 OTHOCUTCS K CIIOCOOHOCTH HE TPOITYCKaTh BIAry.
PacTBOpHMOCTB - CBOMCTBO, IIPH KOTOPOM MaTepHall HMEET CIIOCOOHOCTh PacTBOPSATHCS B
Pa3IMYHBIX KHUJIKOCTIX. AJre3us - CBOMCTBO, KOTOPOE XapaKTEPH3yeT CIIOCOOHOCTh
COEUHATBCS C IPYTMMH MaTeprallaMu U oBepXHocTAMU. Kpucraminsanus - XapakTepucTuka,
IIpU KOTOPOIl MaTeprall MOKET B COCTOSIHMHM T1apa, pacTBOpa WU paciiaBa 00pa30BbIBaTh
KpuCTaJIbl. Bubl 3arpsi3Henuil (buieBble, paJgnalioHHble, ONOIOrHYeCcKre, IIIyMOBbIE),
3HAYEHHE KUBBIX OPraHU3MOB B IoMax M kBapTupax. [Ipaktuka OnpeneneHne OTHOCUTEIbHON
3aMbIJIEHHOCTH BO3/yXa B TIOMENICHUU. Penienune 3a1a4 ¢ 3KOJIOTHYECKUM COJEPKAHUEM.

Tema 11. Xumus u Mmenununa [lepBbie marn xumuu B Meaunuue. [lonarue o
dapmakoIoruu, HaTPOXUMUH, XuMuotepanuu. [lapanensc - OCHOBOMOMIOKHUK METUIIUHCKOM
xumun. Knapnuii "anen - ¢papmakosor. I1. Dpiux - 0CHOBOMOJIOKHUK XUMUOTEPATTHH.
[Ipodeccun: xumuk, OMOXUMUK, papmaleBT, T1adopaHT. JlekapCTBEHHbIE BELIECTBA.
Krnaccudukanuu 1exkapcTBEeHHBIX BEIIECTB: apMakoIorudeckas, xumudeckas. CoIpbE s
MOJIYYeHHUS! HEOPTaHUYECKHUX, OPTaHUYECKUX JICKAPCTBEHHBIX BelecTB. DOpMbI JT€KapCTBEHHbBIX
MpernapaToB: TaOJIETKH, Apaxe, CBEYH, SMYIIbCUU, CYCIIEH3UH, HACTOWKH U Ap. [IpakTuka
O3znakomieHue ¢ GopMaMu JeKapCTBEHHBIX MpernapaToB. 3HAKOMCTBO € 00pa3lamMu
JIEKAPCTBEHHBIX CPEJICTB U ONBITHI C HUMU. DKCKYpCHs B MEAMYHKT. CaMble IPOCTHIE U3
nekapcTB [lepmanranat kanus. cropus oTkpbiTus. usznueckre cBoiicTBa. OKUCIUTEIbHBIE
cBoiicTBa. [I[puMeHeHne pacTBOPOB IMepMaHraHara Kajaus B ObITy, B Menunuae. [IpaBua
XpaHeHusi. Mepbl nepBOil MOMOITY IPU OTPaBICHUN KOHIEHTPUPOBAHHBIM PACTBOPOM
nepmaHrasara kanus. llepokcun Bonopona, ucrtopust otkpeitus. [lepruapons. Gusnyeckue,
XUMUYECKHE cBoWCTBa. [I[puMeHeHne B MeAUIIMHE: KPOBOOCTAHABIMBAIOIIEE U
ne3uHuIupyomiee cpeacTBo. Moa: uCTopus OTKPBITUS, CTPOSHHE, GU3NIECKUE U XUMUYECKHE
CBOMCTBa, MpuMeHeHue. bopHas kucinora, OOpHBINA CIIUPT, AHTUCENTHYECKAsT aKTHBHOCTD.
®usnonornyeckuid pactBop. Jlsnuc. Hamateipusiid ciupT. ['ekcaruapat Xjopuaa KajabIus.
['enrarunpat cynbdara nuHKa. AKTUBUPOBaHHBIN yroib. [Ipaktuka [IpuroroBnenue pactBopa
XJIOpHJIa KaJbLKs C 33IaHHON MaccoBou nonel. «OKuakuit xameneony. Pasznoxenue nepokcuaa
Bojoposa. H202 - okucnuTensb, BOCCTaHOBUTENL. PacTBOpeHnE nojaa B BOJIE, B CIIUPTE.
PacnioznaBanue nonuaos. OdeciBeunBaHNE pacTBOPA MEPMaHTaHaTa KIS aKTHBUPOBAHHBIM
yriém. SnoButsie BemecTBa SAnpl. Kinaccuukanus sioBUTHIX BEIIECTB. YTapHbIH ras:
npusHaky otpasieHus. Oka3anue nepBoit nomouy. Ptyrs. TokcnunocTs napoB pryt. Conau
PTYTH: KOJIOMETB, CyJieMa, TpUMeHeHre B MeauurHae. Mplbsik. CBunen. CoequHeHus: XxpoMma.



ToKCHYHOCTH OpraHUYEeCcKUX pacTBopuTeneil. [IpaBuiia xpaneHus 108 B ObITY. Mepsl mepBoi
MOMOIIY TPU OTPABJIICHUU. XUMHUS ¥ METUIIMHA. BHOTeHHBIE TIEMEHTHI U MX COCTUHEHUS
OO6muii 0630p OMOIOTUYECKOM POITU INIEMEHTOB-OpraHoreHoB Yriepoa. Bonopoa. Kucnopo.
Azort. Cepa. @ochop. buonorudeckast poib HEKOTOPBIX HEMETAIIOB, HE OTHOCSIIINXCS K
opranorenam dtop. Xmnop. Bpom. Moxn. Kpemunii. Cenen. Buonornueckn BaxHbie
HeopraHuyeckue coeguHenust HemetauioB. Kucnopoa. O30H. Boga. MuHepanbHbie BOJIBI.
[lepokcua Bogopoaa. @epMEeHTATUBHBIE CPEACTBA 3aIUTHI Opranuzma. CepoBoaopo1. AMMHUaK.
[{uxn moyeBnHOOOpazoBanus. MOHOOKCH a30Ta. HUTpaThl, HUTPUTHI. Y TIEKHUCIIBIH Ta3.
Monookcua yriepona. bydepnsie cuctemsr opranusma. [ mnpokapboHnatHas OydepHas cuctema.
®ocdarnas Oydepnas cucrema. Mexanusm OydepHoro aelicTBus cucteMbl. B3auMocBs3b
KPYTrOBOPOTOB OMOTEHHBIX YJIEMEHTOB. buoHeopranudeckas XuMus U MeIUIIMHA
Heopraandeckyo OHOXUMHIIO MOKHO pACCMATPUBAThH KaK MPUIIOKCHHIE IPUHIIUIIOB
KOOPJMHAIIMOHHOW XMMHUH METaJNIOB K OMOJOTHYEeCKUM MpodiemMaM. MeTalisl B Opranu3mMe
yenoBeka buonoruueckast pojib «METaIOB )KU3HU

OO6muit 0630p ponu 8-metaio. Hatpwmii. Kanuit. Marawuii. Kaneiuii. JlanHbie MeTaIIIBI
paccmarpuBaroTces coriacHo Iiana: 1. Cogepkanue B 3eMHOM Kope. BakHelye npupoaHbie
coenuHenus. 2. Conepxkanue u GOpMBbI CyILIECTBOBAHUS B )KUBBIX OpranuzMax. buonorudeckas
poab. 3. IlpumMeHenne MeTania u ero COeIMHEeHU B MeauuHe. 4. TOKCMYHOCTh METaJIJIa U €ro
coenuHeH.) OOt 0630p ponu 4-meramios. XKenezo. Mapranen. Kob6anst. Menp. LuHK.
MommOnen. JlanHbIe MeTaUTBl paccMaTpHUBAIOTCS coryiacHo 1iaHa: 1 ConmepikaHue B 36MHOU
Kope. 2 Baxkneiimue npupoansie coequaenus. 3 Conepxanue U pOpMbI CyIIECTBOBAHUS B
JKUBBIX opraHu3max. buonornueckas pons. 4 IlpuMenenue Meramia u €ro COEAMHEHNH B
MeaunuHe. PU3nosornyeckas U MaToJI0rMuecKas pojib HEKOTOPBIX AJIEMEHTOB B OpTaHu3Me. §-
OnemeHThl. 4-OnemMenThl. KoMiiekcHble (KOOpAMHALIMOHHBIE) COEMHEHMS] pa3IU4YHbIX
3JIEMEHTOB B OpraHu3Me. DIIeMeHThI, 00JIe3HH, JieKapcTBa. buonoruuecku akTUBHbIE MOJIEKYJIBI.
Bona. AMunokucnoTsl. AckopOuHOBas kucioTa. OpTomMoieKysipHas MeauIiiHa. buongornyecku
AaKTHBHBIE OJIUTOMephl bruosiorndeckast pojab HEKOTOPBIX METAJIOB, HE OTHOCSALIUXCS K
«MetaiiaM xu3Huy. Amomuanil. Cepedpo. bapwuii. Ptyts. CBunen. [Ipaktuka. Temarnueckas
BUKTOPUHA «XUMUS U MEAULMHA». Pu3ndeckas XumMus 1 meauuuaa OU3Hnoor - 3To
(U3UKOXUMUK, UMEIOIIHI JETI0 C SIBICHUSMH X)HUBoro opranuszma. .M. CeuenoB JKusbie
OpraHu3Mbl MOTYT CYIIECTBOBATh JIMIIb OJaroaps X 3aMe4aTesIbHOM CiocOOHOCTH
KMHETUYECKH KOHTPOJIUPOBATh XMMHUECKHUE PEAKIIMN U TEM CaMbIM IOJABJISATh CTPEMIIEHHE K
JOCTHKEHUIO TEPMOJIMHAMHUUECKUX paBHOBecuid. M.B. bepesnn XuMmuueckass TepMOJUHAMUKA U
JKUBbIE OpraHu3Mbl TepMoIuHAMUKA U OPTaHU3Mbl. XUMHUYECKas 1 OMOXUMHUYECKas KUHETHKA U
katanu3. epMeHTHI - OMOJIOTHYeCKUE KaTallu3aTophl. 3HAaUEHUE PACTBOPOB ISl OMOJIOTHU U
MeaunuHbl. KucnotHo-menouyHnoe paBHoBecHe U Oy(depHble CUCTEMBI OpraHU3Ma.
AmuHOKHUCIOTHBIE Oy(depHbie cucTembl. benkoBsie OydepHbie cucTembl. MI3MeHeHne KHCIIOTHO-
IIEJI0YHOTO PAaBHOBECHS TPU PA3IMUHBIX 3a00JIeBaHUAX. MEIUIMHCKUE MaTEepUaIIbl
Heoprannueckue MmenuuHCKe Marepuansl. Merauibl. YTIepoaHble MaTepUaibl. MeXaHU3MBI
B3aMMO/ICHCTBUS MEIULIMHCKUX MaTepHaioB ¢ OMOIOTHYECKUMH cUcTeMaMu. B3aumoneiicTBust:
MatepHal - KpoBb, MaTepHal - TKaHb, MaTepHall - KJIETKa, MaTepHall - OMONOIMMEPHI.
HckyccTBeHHBIE Opranbl. Annaparsl «<MCKYCCTBEHHOE CEPALIE-JIETKOE», «MCKYCCTBEHHAs
noukay. ICKycCTBEHHOE cep/ilie YeIOBEKa C aBTOHOMHBIM HCTOYHUKOM ITUTAHUS.



Bonpocs! k cemunapam: 1. Moz mCTOpHst OTKpBITHS, CTpOEHHE, GU3MUECKUE ¥ XMMUYECKHE
CBOWCTBA, MpUMeHeHHe. 2. bopHast kucinora, OOpHBII CIIUPT, aHTUCENITUYECKAst AaKTUBHOCTb. 3.
®uznonornueckuii pactop. Jisimuc. Hamareipuelil ciupt. 4. @ypanuiand. AKTUBUPOBAaHHBIN
yroib. ['opundHuKH, TIACThIpU. VIX IpUMeHeHue, CBOMCTBA, CIIOCOObI XpaHEeHUs. 5. ACIHPUH.
[Ipumenenue, papMakoIOru4yecKoe JeicTBUE Ha OPraHu3M. 6. AHTUOMOTHKH, Kiaccu(uKaIus.
JucbakTpros. 7. ApomMaTHYECKHE Macia U UX JEHCTBUE Ha OpraHu3M. ApoMarepanusi. 8.
AcnupuH, GU3NYECKHUe CBOMCTBA, UCTOPHS MOTyUdeHHS. 9. AHTUOMOTHKH, UICTOPHUS OTKPBITHS.
10. Knaccudukanus simoBUTHIX BemecTB. 11. YrapHsii ras: npusHaku oTpasiieHus. OkazaHue
nepBoii momoiu. 12. Ptyte. TokcnuHOCTh TapoB pTyTH. CONM PTYTU: KaJIOMENb, CYJIEMa,
npuMeHeHue B MeaunuHe. Meimbsak. Ceunen. Coennnenns xpoma. [Ipaktuka MccnenoBanue
JIEKapCTBEHHBIX MIPENapaToB.

HenoBas urpa «Cnacute 60sbHOTOY. J[emoBast urpa CONpoOBOXKIAETCS MTPOBEACHUEM
KaueCTBEHHOI'0 aHAJIM3a PacTBOPa KOHKPETHOI'O BEILIECTBA XUMUUYECKHUMHU METOJIaMH.
(BemectBa: THOCYNBb(AT HATPHS, HOBOKAWH, JTAKTAT KaNbIHs, b-TII0K03a, METHBINH KYIOpOC,
Opomu kanmus, cynbdar maraus). MccnenoBaHue TOKCUHYHOCTU OBITOBBIX BEIIIECTB.

OcTtoposkHo, umieBbie 1o0aBku! Mx neiictBue Ha opranu3M. Pemenue 3aqad mo oomeit
XUMHUH ¢ MEJMKO-OMOIOTHYECKON HAMIPABICHHOCThIO. KOHKYpC (KOTMYeCTBEHHBIN) Yrciia
penreHHbIX 3ana4. CocTaBieHHe COOPHUKOB 3a7a4 yUalIUXCs M0 TeMe (C PeIICHUsIMHA).
CocraBiieHHE TBOPUYECKUX PACUETHBIX 3a/1a4 MO Pa3IMUYHbIM TeMaM. JIekapCTBEHHbIE MpenapaThl,
WX BUJIbI M Ha3HaueHue. Kaxaoe JIekapcTBO - XUMHUYECKU peakTuB. MHOTOrpaHHbIN HOJI.
[Touemy ¥iog HaJO IEpKaTh B IJIOTHO 3aKyMOPEHHOM CKIIIHKE. «3€JIEHKA» WA PACTBOP
OpwITHaHTOBOTO 3eN€H0r0. HeoObuHbIe CBOMCTBA OOBIYHOM 3€EHKH. AKTUBUPOBAHHBIN YTOJIb.
JlekapcTBa oT ipoctyabl. Butamuasl CaMoJiebHbIE JeKapCcTBa. ACITMPUH WU
AIETUIICATUIIMIIOBAS KUCJIOTA M €r0 CBOMCTBA. UTO mojie3Hee: aclUupUH WK yIICapuH, HypodeH
i ubynpoden? Ilepexucek Bomopoaa u ruaporneput. CBOMCTBA MEPEKUCH BOIOPO/IA.
IIepmaHranar xanus, MapraHiOBOKUCIIBIA KaJIMH, OH K€ - «MapraHLOBKay.

HeoOprynble cBoiicTBa MapranioBku. Kakyro omacHOCTb MOXET MPECTaBIATh MapraHIIOBKa.
Hy>xna nu B toMarineit anteuke OopHast kuciora. Crapble JeKapcTBa, Kak ¢ HUMH [TOCTYIUTb.

Bompocel k cemunapam: 1. Ilepmanranar kanus. Mcropust oTkpeitusa. @U3ndeckue CBONCTBA.
OxucnutenbHble cBoiicTBa. [IpaBuna xpaHneHus nepmanaranara kanus. 2. [lpumenenne
pacTBopa nepMaHraHara Kajius B ObITY, B MEJHIIMHE.

Mepsl niepBOI IOMOIIM IIPH OTPABJIEHUN KOHIIECHTPUPOBAHHBIM paCTBOPOM II€pMaHraHaTa
kanus. 3. PactBop OpmiumnanToBoro 3enenoro. [lepokcun Bogopoaa, HCTOPUS OTKPHITHUS.
IIeprunpons. Gusnyeckue, XMUMUYECKUE CBOMCTBA. [IpuMeHeHne B MeIULIVHE:
KPOBOOCTaHaBIUBAlOIIEe U fe3uHpunmpyromiee cpeactno. [Ipakruka. [Tomyyenne nogodopma.
JleticTBHE KMCIIOT HAa OpWTMAHTOBBIN 3eneHbId. [1]eounoe paciiernyienue JIeBOMHUIIETHHA.

KauecTBenHnas peakuus Ha nepokcu] Bogopoaa. OnpeneneHre BUTAMUHOB B IIpenapaTax
MOJIMBUTAMUHOB.



Tema 12. Xumus u TpancnopT Marepuaiibl, KOTOPbIE HCIOJIb3YIOTCS JJIs1 U3TOTOBJICHUS
aBTOMOOWIIEH. 3arpaBOYHbIC KUAKOCTH (TOIUIMBO, Maclia, CMa3KH, OXJIKIAIONINE KUIKOCTH U
T. H), PC3UHELI - IWUHBI U PC3UHOTCXHUYCCKUC U3ICIINA; MJIACTMACCHI; OTACIIOYHOACKOPATUBHLIC
MatepHaibl (00MBKa, TaKU U KPACKH, aHTUKOPPO3MOHHBIE TIOKPBITHUS U T. I1.); KIIEH, TEPMETUKH.
DIIEKTPOHT - 3TO YTO-TO 3HAKOMOE. BeH3UH, KEpOCUH U ApyTrue «- HHbl XUMHYECKUE TTPOLIECCHI,
MPOUCXOSAIINE MTPU SKCILTyaTalluy aBTOMOOWIIS. DKOJIOTHUS U aBTOMOOWJIb.

[Ipaktuka: 1. beH3uH 1 KepOCUH KakK pacTBOPUTENH. OTBITH IO 0O3HAKOMIICHHIO C
PacTBOPSIOLIUM JAelcTBUEM HE(DTENPOAYKTOB, KaK U MPEIbIAYILINH, MJI0X0 BUAHBI C
JEMOHCTPAIIMOHHOTO CTOJIa, IO3TOMY MX JIy4Ille BCEro CTaBUTh B KaueCcTBE Ja0OpaTOpHOI
paboTHI. a) B MPOOUPKHU ¢ OCH3WHOM, KEPOCHHOM U BOJIOW HaMBAIOT 10 0,5 MJI paCTUTEIHHOTO
Maciia u B30anTeIBaloT. Macio pacTBopsieTcs B yriieBojgopoaax. OTMeqaroT JIydiIyro
pacTBOPUMOCTH B O€H3MHE. 0) B HEOOIBINHE CTaKaHYMKN WU (HaphOpOBHIC YAIIKU C TEMH JKE
KUJKOCTSIMH MTOMEIAI0T KYCOYKU TKAHU C TIATHAMHM KUPA U IEPEMEIINBAIOT UX CTEKIISTHHON
nanoukoit 2-3 muH. Ilocne BrIChIXaHHs TKaHU, TIOMEIICHHBIE B OEH3UH U KEPOCHH, OKa3bIBAIOTCS
OUMIIECHHBIMU OT XHpa. 2. 'opeHne BpICIINX yriIeBOI0poA0B. a) CMaunBarOT MOJIOCKU
¢mbTpoBaNbHOM Oymaru B OeH3MHE, KEPOCHHE, Ma3yTe U MOJDKUraloT ux. BemiecTsa ropsr
CBETAIIMMCS TNIAMEHEM. Briciine yrieBoaopo sl Mpy TopeHur 00pasyroT kornoth. 0) Ha
JKeJIe3HbIe TUTACTUHKU WK (paphopoBbie KPBIIIKK HATUBAIOT MO0 HECKOJIbKY Karelb OeH3UHa,
KEepOCHHA U CMa30YHOr0 Macja Wiu Ma3yra u nopkuraiot. HabmogaroT To ke sBieHue.
OO6pariatoT BHUMaHKE Ha JIETKYIO BOCINIAaMEHSIEMOCTh O€H3MHA U Ha CPAaBHUTENILHO TPYIHYIO
3aropaeMocTb Ma3yTa. B) B )KeJe3HYI0 WK (HapPopoByro JOKEUKY MOMEIIAIOT HEOOBIIOH
Kycouek napaduHa ¥ HarpeBaroT ero B IiaMeHu ropenku. [lapadun nmnaBuTcs, a 3aTeM Topur,
00pa3ys konoTh. 3. OuncTka OeH3MHA U KepocuHa. beH3nH 1 KepoCHH Mociie 3aBOJICKOM
NIEPErOHKH COAEPKaT MpUMecH HAQTEHOBBIX KHCIOT U JPYTUX BEIIECTB, OCIOKHSAIOUINX X
npuMeHeHre. HeounineHHbli KepocuH, HalpuMep, MI0X0 MOJHUMAETCS MO (PUTHITIO JaMIIbl,
cinabo roput u ObIcTpo 00pa3yeT Harap. HeouunnieHHble MPOAYKTH MOKHO Y3HATh 110 TPS3ZHOMY
BUJTY ¥ MQJIOK TIpO3padHOCTH. OUUCTKY MPOU3BOIAT OOBIYHO, 00padaThiBast He(TEIPOTYKTHI
criepBa KOHIIEHTPUPOBAHHOM KUCJIOTOM, a 3aTeM IIesioubto. HanuBaroT B 601b11yIO
JENUTENBHYI0 BOPOHKY 15—20 M1 HEOUHIIIEHHOTO KEPOCHHA U TIPUOABISIOT 2-3 M
KOHIICHTPUPOBAHHOW CEpHON KUCIOTH. BOPOHKY 3aKphIBalOT MPOOKON M CMECh BCTPSIXUBAIOT
okoj0 10 muH. IIpu 3TOM BOPOHKY JiepKaT MPOOKOI BHU3 U BPEMs OT BPEMEHH OTKPHIBAIOT
KpaH, 4TOObI BBITYCTUTh BBEPX Maphl JIETy4HX BemecTB. [loce 3Toro cmecu 1ar0T pacciouThbCes,
Ha YTO Takke norpedyercst MuHyT 10 nnn naske OoJiblie, ¥ MEUIEHHO CITYCKAIOT HIXKHUMA CII0H
Kucoro ryapoHa. Ocrapuuiicss B BOpPOHKE KEPOCHH MIPOMBIBAIOT MOAOOHBIM ke CITOCOO0M
BOJIOM B TeueHue 1—2 MuH. BOAHBIN CJI0M CITYyCKArOT, @ KEPOCHH NMpoMbIBatoT 5— 10-
MPOLIEHTHBIM PacTBOpOM Iienouu. [locie cauBaHus MIETOYHOTO 0l OTMBIBAIOT OT KEPOCUHA
BOJIOM OCTaTKH 1mieouu (mpoba dpenondranienHoM). YOeKIat0TCS B TOM, YTO OUUIIICHHBINA
KEPOCHH OKa3bIBaeTcsi O0Jiee Mpo3pavyHbIM, JIydllle TOPUT U UMEET JIpyroii 3amax. Ha nmuctku
(GMIBTPOBANBHOM OyMaru MOMEIAoT KaIuld UCXOJHOTO M OYHUIIEHHOT0 KepocuHa. OUUIIeHHbIH
KEPOCHH UCHApSETCs MOJIHOCTHIO, HEOUUIIIEHHBIN OCTaBIIAET MOCIe ce0s MATHO MpUMeceH.

Tema 13. Xumus u uncrora B fome. Mbuta. Cocras, cTpoeHue, noiaydeHue. CHHTETHYECKUE
MOIOIIME CPEICTBA U MIOBEPXHOCTHO - aKTUBHBIE BellecTBa. OCHOBHBIE KOMIIOHEHTHI CMC:
NOBEPXHOCTHO-aKTUBHBIE BemiecTBa (IIAB); BcrmomorarenbHble BEIIeCTBa: MIEJIOYHBIE COJIH -
KapOOHAT M CUJIMKAT HATPUsl, HEUTpaIbHbIE COMH - cynbdar u pocdar HaTpus;



KapOOKCHMETHIIIEIUTION03a, MOJTUBUHIIITUPPOIIUIOH, XUMHUYECKUE oTOeTuBaTeu (TIEpCOIIn);
XUMHUYECKHe oTOenmBaTeNu (IepeKuch BOAOPoa); pusndeckue (ONTHYECKHE) OTOSTUBATENH -
dayopecuupyromume CoeAMHEHUs; aIcOPOLMOHHBIE KpacuTenu (yJIbTpaMapHH, UHIIUTO,
CHUHTETHUYECKHE OPraHMUYECKUE MUTMEHTHI); Ono100aBKH - (hepMeHTHI (JIUnas3bl, MPOTEa3bl U Ap.);
OTIYUIKH; aHTUCTAaTUKU. CpeacTBa OBITOBOM XMMHUH - XUMUYECKHE CPEJICTBA MO YXOIy 32
COOCTBEHHOCTBIO: OJICK I0M, MOMelleHUusIMHU, aBToMoOusiMu. K cpenctBam ObITOBOI XUMUU
OTHOCST J€3UH(QUIMPYIOIINE CPENICTBA, PENEUIEHTHI U Ip. cpeacTBa. CpeacTBa ObITOBON XUMUU,
npuMeHsieMble 1715 BeiBeieHus nsteH. [Ipaktuka Onpenenenue pH - cpensl B MplUiax u
niamnyHsx. [Ipurorosnenue mMblia U3 CBEUKH U CTUPATILHON conbl. BriBeIeHUE MATEH ¢ TKAHU.
Mpuia. Cocras, cTpoeHHe, ostydeHre. CpaBHEHHE CBOMCTB Mbljla CO CBOMCTBAMU CTUPAIBHBIX
MIOPOLIKOB.

Tema 14. Xumus u kocmetnueckue cpeactsa KocMernueckue moromue cpencrsa. Kpemsi.
[lenomotromue cpencraa. OnonackuBaTenu U KOHAUIMOHEpHL. I'enu. CocTaB U CBOWCTBA Kak
COBPEMEHHBIX, TaK U CTAPUHHBIX CPE/ICTB TUTHEHBI; TPAMOTHBIN BBIOOP CPEJICTB TUTHUEHBI;
II0JIE3HBIE COBETHI 10 YXOy 3a KOXEH, BOJIOCAMU U MOJ0CThI0 pTa. COCcTaB M CBONCTBA
HEKOTOPBIX MPENapaToB THTHEHUIECKON, JICUEOHOM U IEKOPATUBHON KOCMETHUKH, TPAMOTHOE UX
HCIIOJIb30BaHNE. XMMHUYECKHE MPOLIECCHI, JIEXKAIINE B OCHOBE YX0/1a 32 BOJIOCAMH, UX 3aBUBKH,
YKJIAJKH, OKPACKH; MPAaBWIIBHBINA YXOJ 32 BOJIOCAMH, TPAMOTHOE UCIIOJIb30BAaHUE NIPENAPATOB JIs
OKpPAcKH U YKJIaJIKH BOJIOC, OPUEHTHPOBAHUE B X MHOT000pa3uu. J1e30/10paHThl U 030HOBBIH
«UT» MIaHeTsl. [lymucTeie BeniecTBa B nappoMepiu, KOCMETUKH, MOIOIIINX CPEACTBAX.
O¢pupnsie macna. Cocras. Croxxubie 3gupsl. CocTaB, CTpOeHHE, TOJTYYECHHUE.

[IpakTuka M3yueHnne coctaBa 1€KOPATUBHOM KOCMETUKH 10 dTUKeTKaMm. Onpenenenue pH -
Cpezbl B MbUIaX U MIaMIyHAX. V3Binedenue 3(pupHbBIX Maces U3 pacTUTENILHOIO MaTepHaa.
[lepeunas msTa, enoBoe Macio. IloaydeHne cnokHbIX 3(UPOB U3 OPraHUUECKUX COCTUHEHUH.
OrtunMeranar (3amax poma). M300yrunstanat (GpyKTOBBIH 3amax).

Tema 15. Xumus u mnaneta 3emiis XUMHYECKHE AIEeMEHTHI B Onocdepe. buorennsie n
BTOPOCTETICHHBIE XUMUYECKHUE STIEMEHTBI. MaKpO ¥ MUKPOAJIEMEHTHI. [[pHuuHbI U TpU3HAKH
HEJOCTaTKa B OPraHU3ME YeIOBEKa HEKOTOPHIX JIEeMEHTOB. broreoxummdeckne NUKIbL. [{UKITbI
ra3zoo0pa3Hubix BeniecTB. Ocanounsie nukIbl. KpyroBopor azora B 6uocdepe. Cuaepariusi.
Kpyrosopot yriaepoaa B 6uoctepe. Kpyrosopor kucnopona B 6uochepe. Ilpakruueckas padora
«KauecTBeHHOE ompe/ielieHre HEKOTOPBIX TSHKENbIX METAJUIOB B Bojie». ATMocdepa Kak
cBeToUIbTp. 3acOpeHHOCTh aTMOochephl. [IpuunHbI K3MEHEHUSI SIPKOCTH, IIBETa aTMOC(hEpHI,
MPO3PAYHOCTH U BUTUMOCTH aTMOC(epbl. IKOJIOTUUECKHE MPOOIeMBbl B aTMOC(HEPHI.
[TapaukoBbiii 23 dekt. [TapHrKOBEIE Ta3bl. BrOpocTeneHHbIe KOMITOHEHTHI aTMOC(EPHI
(YTIeKHcTbIi Ta3, MeTaH, OKCHJIBI a30Ta, TPOnochepHbIi 030H, XJIOPHTOPYTIAEPOIBI).
[Mocnencreus mapuukoBoro 3gdexra. O30HOBEIIN MUT U 030HOBas nbIpa. Llukn o3oHa. [TpudnHb
MCTOHYEHHS 030HOBOTO ITUTa. BemecTna - 3arpsi3autenu Tpornocdepbl. OKCHIIBI cephl U XJI0pa.
Kucnorusie noxau. Xumusm nporeccoB. DoToxumuueckuit cmor. Posib OKCHI0B a30Ta, 030Ha,
yrapHOro rasa, yriieBoJAOpOJI0B U ajJbAETUIO0B B 00pa3oBaHUU (OTOXMMHUYECKOTO CMOTa.
[IpakTuka M3yueHne KUCIOTHOCTH 0caikoB McciiemoBanme BO3ayxa Ha COJIepKaHUE TBEPABIX
npuMecel (BU3yaabHO M MIPU MMOMOIIM MUKpOCKoma). Jlehuut npecHoit BoIbI Ha TUTAHETE.
3arpsizHenue Bojibl. KOHIIEHTpUpOBaHNE TOKCUKAHTOB MO0 OMOJIOTMYECKUM LIETTOYKAM.
[IpenensHO nOMycTUMBIE KOHIIEHTpAIIUK BeulecTB B Boje. O630p 3nauenuii [1/1K mo nHanbonee
omacHbIM BemecTBaM. CTouHble BOJbL. [lepBruHas, BTOpUYHAS U TpeTUYHAsI 00pabdoTKa



CTOYHBIX BOJI. XUMHUECKHE CTIOCOOBI yIaIeHUs 3arpsa3HeHU (COpOIrs, HeUTpaTr3amus,
KOATYJISIIIHSL, CTEPUITU3ALINS, IKCTPAKIIHS, SICKTPOXUMHUYECKUE CTIOCO0bI). CHHTETUYECKUE
MOBEPXHOCTHO-aKTHBHBIC BEIIECTBA KaK 3arps3HUTENHU TUapochepsl. ICTOYHUKN THOKCHHOBOTO
3arpsi3HeHus Boabl. OnpeiencHue coaepKanusi HOHOB BoJopoia B Boje: pH- dakTop Boss
(uccnenoBaHus MPoO BOJBI C MOMOIIbIO OyMa)XHBIX HHAUKATOPOB). «OnpeeneHrne aMMHuaKka u
MOHOB aMMOHHSI B BOJie». DKoJoruueckue npoodiaemsl tutocdepsl. [lectunuasl. HCEKTHUINIBI,
repOuIUAbl, PYHTUIHUIBL, POJSHTHUIIHN/IbI, HEMAaTOLU/ I, akapuiuabl. KoMiiekcHas cucrema
3alUThl pacteHuid. Hutpatel 1 HuTpuThl. VIX BIMsIHUE HA OpraHu3M 4YesioBeka. «OnpeneneHne
OTHOCHUTEIIbHOTO KOJIMYECTBA HUTPATOB B MouBe». «OnpeesieHre TSKeIbIX METAJIJIOB B ITOYBE
(MOHOB M€ ABYXBAJICHTHOM, CBHHIIA)». DKOJOTUIECKII MOHUTOPHUHT. 3aa41 SKOJIOTHYECKOTO
MOHHTOPHHTA. XMMHUYECKUE U OUOJIOTHUECKHE METO/IbI aHaMn3a. bruonnqukarus.
OuronHANKALKS. XUMHUUECKHE METOIbI KOHTPOJIs. «OLIEHKa 3arpsi3HEHHS BO3/yXa 10
COCTOSIHHIO XBOM COCHBI». MeT0 bl MOHUTOPUHTA BO3IYIIHOU cpefibl. «OleHKa 3arps3HeHus
BO3/yXa I10 COCTOSTHUIO XBOU COCHBI». «OIpeaeneHne YuCTOThl BO3AyXa MO JUIIaHUKaM.
«CHer - MHIUKATOp YUCTOTHI BO3tyXay. «Onpeesnenre 3abuIeHHOCTH Bo3tyXay. «O1eHKa
YUCTOTHI aTMOC(EPHOT0 BO3/4yXa MO BEIMYMHE aBTOTPAHCIIOPTHOM HArpy3Km». MeToabl
MOHHMTOPHHTA BO3AYIIHOMN cpefibl. «PacTeHus - MHIUKATOPHI III0A0poAUs ouBy. «Pacrenus -
WHJUKATOPBI KUCIIOTHOCTH MOYBY. «PacTeHus - UHIUKATOPbI BOJHOIO PEXUMA MTOYBY.
«OpraHoienTu4eckue nokazareiu BoAbl». «KecTKoCcTh BOAbDY. MeTOobl MOHUTOPUHTA BOJHOM
cpensl. «MccnenoBanue BOIOIPOBOAHOM BOJIBIY.

Tema 16. Hayuno- uccieoBarenbckas NpoeKTHaAs AesTENbHOCTD . Teopus. [lonsarue
npoekTa. Tunsl NpOeKTOB, OCHOBHBIE 3Tallbl BHIIIOJIHEHUS IpoekTa. Kpurepuu olieHuBaHus
BBIIIOJIHEHMS U 3aLUTHI IPOCKTOB.

Co3zanue npoekTa OCYIECTBISAETCS MO CIEAYIOIIUM TalaM:
- Onpenenenue mpooIeMbl

AKTyanu3aius TeMm;

- BeiOop o0bekTa u3yueHus;

- [TocTaHoBKa LICTIM U 3371a4;

- [Ton6op maTepuana;

- Bo16op MeTo10B HccienoBaHus;

- [IpoBenenune sKCIepUMEHTAIBHON PabOTHI;

- Oopmnienue paboThI;

- 3ammTa NpoeKTa, NpeAcTaBiICHUE Pe3yIbTaTOB.

[TpakTuka BeinoaHeHe MPOEKTOB ¢ UCOIb30BaHUEM KOMITbIOTEPHBIX TEXHOJIOTUH.

3anura nNpoeKTOB.



2.3. @opMBI KOHTPOJISL U aTTeCTAIuK 00yJaromuxcst J{st oTciexuBanus pe3yIbTaTUBHOCTH
00pa30BaTeNbLHOTO MpoIiecca Mo MporpamMme «XUMUs B )KU3HH YEIOBEKa» UCTIOIb3YIOTCS
CICAYIOUC BUAbI KOHTPOJIA:

- IpeIBApUTENbHBIA KOHTPOJIb (IPOBEPKA 3HAHUH yJaIuXcsl Ha HAYaJIbHOM 3Tarle OCBOCHUS
[Iporpammsr)

BXOJIHOE TECTUPOBAHUE;
- TeKYIIU KOHTPOJIb (B TEYEHHUE BCETO CPOKA pealu3alvy IPOrpaMMbl);

- UTOTOBBII KOHTPOJIb (3aKJIFOYUTENbHAS TPOBEPKA 3HAHWH, YMEHUH, HABBIKOB 10 HTOTaM
peanuzanuu [Iporpammer).

@DopMBI aTTECTALIUU - CAMOCTOSATEIbHAS padoTa; - TECTUPOBAHUE; - TBOPUECKHUE OTUETHI; -
ydacTue B TBOPUECKUX KOHKYPCAX U MPEAMETHON OJUMIINA/IE M0 XUMUH; - IPE3CHTAIMS U
3amuTa nMpoekTa. TeKymuii KOHTpoIb: @opMaMu KOHTPOJISI YCBOSHHUS YIe€OHOT0 MaTepraia
[TporpaMMbl SBJISIOTCSI OTUETHI 110 MPAKTUYECKUM paboTaM, TBOpUYECKHE pabOThI, BHICTYIIIICHUS
Ha CeMHUHapax, CO3/IaHHUe IPE3EHTALUU 110 TeME U T. 1.

OOyuaromyiecs: BHIIONHAIOT 3a/JaHNS B HHANBUAYAJIHLHOM TEMIIE, COTPYIHUYAS C TIEJaroroMm.
BrImonHeHNE MPOEKTOB CO3/1aeT CUTYAINIO, TO3BOJISIONIYIO PEaTH30BaTh TBOPUYECKHUE CHUIIBI,
o0ecriednTh BEIPaOOTKY TMYHOCTHOTO 3HAHMS, COOCTBEHHOTO MHEHHSI, CBOETO CTHJIS
NesITebHOCTH. BKITIoUeHne 00y4aroniuxcsi B peaibHyl0 TBOPUYECKYIO IEATEIbHOCTD,
NPUBJICKAIOIIYI0 HOBU3HOW U HEOOBIYHOCTBIO SBJISETCS CTUMYJIOM Pa3BUTHS O3HABATEILHOTO
uHTepeca. OTHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTH BBISIBIISATH POOJIEMBI U pa3pemaTh
BO3HHKAIOIIKE MPOTHBOpeurs. 10 OKOHYaHUU KaXKJ 0N TEMbI IPOBOIUTCS] UTOTOBOE 3aHITHE B
BHU/IC TEMAaTHYECKOTO TECTUPOBAHUSL.

HNrorosas arrecTalusa NpeaAyCMaTpruBacT BbIITOJHCHUC HHANBUAYAJIbHOTO ITPOCKTA.

1.1. YueOHo-meTomuueckoe obecneuenue [IporpamMmmer MeTonka oOydeHus IO MPOTpaMMe
«XuMUs B OBITY» COCTOUT M3 COYCTAHHS JICKIIMOHHOTO H3JI0KEHHS TEOPETHYECKOTO MaTepHasa
C HaIIAAHBIM [I0Ka30M WIIIOCTPUPYIOLIETO MaTepraia U IPUEMOB PELICHUS ITPAKTUYCCKUX
3aaa4. 06yqaloumec;1 3aKPCIUIAIOT HOJTYUYCHHBIC 3HAHUS ITYTEM CaMOCTOSATCIIBHOTO BBITTIOJIHCHUSA
MPAKTUYCCKUX pa60T. I[JBI Pa3BUTUA TBOPUCCKOTI'O XUMUYCCKOTO MBIIIJICHUS 1 HABBIKOB
aHaJINTHUYECKON ACATCIIbHOCTHU NeAaror mMpoBOAUT CEMHUHAPDI, 3aHATHA 1O IPC3CHTALIUN
TBOPYECKHUX M MPAKTUICCKUX paOOT, MO3TOBBIC IITYPMBI, HHTEIUICKTYAJIbHBIC UTPHI.

1.2. MarepuanbHO-TexHHYecKoe obecniedeHne [IporpamMmel OpraHu3aliiOHHbIE YCIOBHS,
MO3BOJISIOIINE PealIn30BaTh COJIEpKaHUE JONMOTHUTEIBHON 00pa30BaTeIbHOM MPOrpaMMbl
«XuMusl B OBITY» MIPENIONaraoT HaIuYue: - MOMEIEHUs, YKOMIUJIEKTOBAHHOT'O CTaHIapTHBIM
y4eOHBIM 000pyI0BaHUEM U MeOEIbIO (0CKA, MapThI, CTYJIbS, IKa(dbI, JIEKTPoOOECIIeueHNE,
BBITSDKHOM 1IKad), paKOBHHA C XOJIOHON BOJOIPOBOTHON BOJIOW). - HEOOXOIUMBIX JIJIsI
9KCIIEPUMEHTOB 000PY/I0BaHUS U PEAKTHBOB. - MYJIbTUMEIUNHOTO 000pYy0BaHMs (KOMIIBIOTED,
HOYTOYK, TPOEKTOP, (pId11I- KapThl, SKpaH, CPEACTBA TEIEKOMMYHHUKAIMH (JIOKAJIbHBIE
IIKOJBHBIE CETH, BBIXOJI B HHTEPHET), II(poBast 1abopaTtopus. JugakTuueckoe odecrieyeHue



IIPEIIoIaracT HaJlu4nue TEKCTOB Pa3HOYPOBHEBBIX 3aJaHUN, TEMAaTHYECKUX TECTOB 10 KAKIOMY
pa3zaeny TeMbl, HHCTPYKIIMH JUIs BBIOJHEHHSI TPAKTUYECKUX PaOOT, TAOIUIIBI XUMHUYECKUX
snemenToB J[.M. MenneneeBa, TabIUIbl pACTBOPUMOCTH OCHOBAHHM, KUCIIOT, COJICH.

1.3. KagpoBoe obecrieuenue [IporpaMmsi.

[Tenaror, peanu3yromuii [IporpaMMmy 10J5K€H UMETh BBICIIEE UIIU CPEAHEE
npodecCHOHAIbHOE 00pa30BaHME B COOTBETCTBYIOIIEM HAMPABICHUH U JTAOOPAHT,
o0ecreunBaroIINiA €¢ MPAKTHIECKYIO YacCTh.
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