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1 IlosicHuTe/ibHAsI 3anMMCKA
Hanpasnennocts IIporpaMMel ecTecTBEHHOHay4YHast
YpoBenb ocBoeHus [IporpaMmel - 6a30BbIi

1.1, AKTyaabHOCTH H 0COGEHHOCTH MPOrPAMMBI

Cuctema oOuiero oOpa3oBaHUsI HE BCerja MOXKET 00ecledyuTh O0y4aroIuXcs TaKuM
YpOBHEM 00pa30BaHMsI, KOTOPBI OYIET MOCTATOYCH IS pealln3allid UX CHOCOOHOCTEH B
BbIOpaHHOW cdepe nesTenpbHOCTH. [Iporpamma BHEYpOUYHOHM JEATENBHOCTH «XHUMHS B JKU3HU
yenoBeka» (manee - [Iporpamma) HampaBieHa Ha pa3BUTHE W (OPMHUPOBAHHE Yy OO0YJAIOIIUXCS
LIEJIOCTHOTO IPEJICTaBICHHsI 00 OKpYXKArOIMX BEIIECTBAX Ha OCHOBE MOJIyUYE€HHBIX XMMHUYECKHX
3HaHui. B xone peamuzanuu [Iporpammsbl, oOydaromuecs COBEPLUIEHCTBYIOT CBOM YMEHHUS U
HaBbIKM B PEIEHUM MPAKTHUUYECKUX 3a]ad, YTO CIIOCOOCTBYET PA3BUTHIO y HHUX JIOTUYECKOTO,
MHXEHEPHO- TEXHHYECKOI0 U SKOJIOrMueckoro MpiiuieHus. Ha nmpumepe xumuu, ydamigecs
[OJTy4aroT MPEACTABICHUs O METO/Aax II03HAHMSA, XapaKTepHBIX [UIsl €CTECTBEHHBIX HaykK
(3KCIIEpUMEHTAIbHOM U TEOPETUYECKOM)

IIpenycmorpennas Ilporpammoil peanu3anuss MeEXIPEIMETHBIX CBA3€H IO3BOJIMT
00y4aroIMMCsl OCYILIECTBUTh UHTETPAIMI0 UMEIOIIMXCS MPEICTaBICHUN B LIEIOCTHYIO KapTUHY
MHUpa, a IMPaKTUYECKUE 3aHATHA M IPOEKTHAsl JAEATEIbHOCTb COBEPIICHCTBOBaTb YMEHMS U
HaBbIKM, HEOOXOJUMBIE JJIsi IPOBEIEHHUS MHCCIENOBaHUS, COMOCTaBIeHHUsS (AKTOB, aHaIM3a
MOJIyYEHHBIX PE3yJIbTaTOB, paboThI ¢ MPUOOpPaAMH U PEAKTUBAMH.

Bnagenue 3HaHMSMH O XUMHUYECKUX BEIIECTBaX MOTYT OO€CHeYUTh I'PaMOTHOE
OTHOLIEHHE K MPUPOJIE U K COOCTBEHHOMY 3/10pOBbI0 Oe3 HaHeceHus ymepOa. [loatomy 3HaHUME
BO3MO>KHBIX TIOCJIEICTBUI BO3AEHCTBUS PA3IMYHOIO POAAa XMMUYECKHUX COETMHEHUI HA OpraHUu3M
YeJI0BEeKa CTAHOBUTCSI HEOOXOAMMBIM HE TOJIBKO JUIs Bpauei, HO U JJIsl KaKJJ0r0 YeJIOBeKa.

3HaHUd, TOJydyaeMble B IIKOJIE MO XUMHUH, BO3MOXHO U HEOOXOIUMO TIPaMOTHO
IPUMEHATh W B TIOBCEIHEBHOM KM3HMU. [lo3HaBas OCHOBONOJAralmIINE 3aKOHBl XHMMH,
oOyuyaroliecs: 3HaKOMSTCSI C COCTaBOM M CBOMCTBAMM Pa3iMYHBIX XHMHUYECKUX BELIECTB, KaK
€CTECTBEHHBIM 00pa30M MPHUCYTCTBYIOIIME B YEJIOBEYECKOM OpraHU3Me, TaK M IIPU HE3aBUCHMOM
BHElTHEM Bo3JeHcTBUU. [IIKOTPHUKN Y3HAIOT, KAK KMEHHO 3TH BEIECTBA BIHUSAIOT Ha MPOLIECCHI
KU3HEACATEIIbHOCT OpraHu3Ma M Ha caMy >KM3Hb 4YEJIOBEKAa - YTO IIOJE3HO M B KaKHUX
KOJIMYECTBAX, & YTO MOXKET OKa3bIBaTh OTPHUIATEILHOE BIUSHUE.

[Tporpamma «XuMHUS B KH3HH YeJIOBEKa» 3HAKOMHUT OOYYalOIIUXCS C KOMILIEKCHBIMU
npobiieMaMH U 3a/1a4aMu, TPEOYIOIIMMU CUHTE3a 3HaHUH 10 psALy peAMEToB ((pu3nka, Onosnorus,
9KOJIOTHSI, reorpadusi, UCTOPHUs).

DKOJIOTUYECKUE 3a]aui: aHAJIN3 U3MEHEHUH B OKPY>KaIoIllel Cpeie U OpraHu3altsi CBOEro
BIIMSIHUS HA CUTYaLHIo, (POPMUpPOBaAHUE OEPEKHOTO OTHOIIEHUS K IPUPOJIE.

dusnueckue 3agaud: u3yuyeHue (PU3NUYECKHX CBOMCTB BELIECTB, (PU3MUECKUE METObI
aHaJIM3a BEILECTBA.

HcTtopuueckue 3a/1aui: ICTOPUYECKHUE CBEJICHUS O BIUSHUN XUMHUH Ha )KU3Hb YEJIOBEKA.

buonoruueckue 3a1aun: U3yuyeHHEe XMMUYECKOTO COCTaBa OOBEKTOB KHUBOM MPHUPOJIBI.

Nudpopmatuka - mnouck wuHpopmanuun B HHTepHere, co3zmaHue u odopmiieHue
Ipe3eHTalMi, paboTa B TEKCTOBBIX M TAOJUYHBIX PEAAKTOPAX.

Conepxxanmne IlporpaMMbl 3HAKOMHUT OOYYAlOMIMXCS C XapaKTEPHUCTUKOM BEIIECTB,
OKpY’KaloIIMX Hac B OBITY: BOJa, IOBApEHHAs COJIb, MUIIEBAs COJA, C BEIIECTBAMH, U3 KOTOPBIX
C/IeTaHbl TOCy/a, CIWYKH, KapaHgamud, Oymara, CTPOHWTEIbHbIE MaTepHallbl, aBTOMOOMIbHAS
TEXHHUKA, JIEKapCcTBa U T. II.

Takue Ttembl kak: «Boma», «lloBapennass coaby, «Crnuukuy, «bymara» pgaror
BO3MOYKHOCTb aKTyaJM3allud SKOJIOTMYECKMX 3HaHMN oOyuarommxcs. Ilpaktuueckue 3aHATHS
CHOCOOCTBYIOT (POPMUPOBAHUIO CHEIMATIbHBIX YMEHMH M HaBBIKOB PalOOTHI C BELIECTBAMHU U
000py/1I0BaHHEM.

[TpoexTHble palOOTHI, TeMaTUKa KOTOPBIX MpuBOAMTCA B IIporpamme, mO3BONAT
c(opMHUpPOBATh Yy 00YUAIOUINXCS YMEHUE CAMOCTOSATEIBHO MPUOOPETATh U NPUMEHSTh 3HAHUS, a
TaKXe pa3BUBAIOT UX TBOPUYECKUE CIIOCOOHOCTH.



AxtyanbHOCTh [Iporpammbl oOyclioBieHa TeM, 4TO B y4e€OHOM IIJIaHE MO HpPEAMETY
«XuMHUs» OTBEJIEHO Bcero 2 yaca B Henenmo B 8 1 9 kimaccax u 1 wac B 10 m 1 xmaccax, 4to maer
BO3MOXXHOCTh C()OPMHUPOBATH Y 00y4YaOIIUXCsl TOJBKO 0a30BbIe 3HAHHS MO MpeaMery. B Toxe
BpeMsi Bo3pacT 15-17 ner sBisSeTcS BaXHBIM Ui MPOPECCHOHATBLHOTO CaMOOIPEICICHUS
oOyuatomuxcs. Bo3M0OXKHO, 4TO MPOCHYBIIMHCS HWHTEPEC K XUMHH MOXKET BJIHATH Ha BHIOOD
Oymymiet npodeccum.

12. Meparornyeckas uejecoodpasnoctsb [Iporpammsbl

[lemaroruyeckas menecoodpazHoOCcTh [IporpaMMbl 3akii0ouaeTcss B TOM, YTO B IPOIECCE
00y4deHus: CO37ar0TCs YCIOBUS K (GOPMHUPOBAHUIO y 00YyHaIOIIUXCS
[[EJIOCTHOW KAapTHHBI MHPA, BOCIHUTAHUIO JIOACH TBOPUECKHX M KOHCTPYKTHBHO MBICIISIINX,
TOTOBBIX K PEIIEHUI0 HECTAaHAAPTHBIX JKU3HEHHBIX 3adad. Ha 3ausatusx mo Ilporpamme
dbopMupyroTCs  yMEHHS 0€30MacHOro OOpalieHWs C BEIIECTBAMHU, HCIOIb3YEeMBbIMU B
MOBCETHEBHOM JKU3HHU, 3aKJIAJbIBAIOTCS HOPMBI 3J0pOBOr0 oOpa3a >KU3HU. 3HAKOMCTBO
00yJaronmxcs ¢ XHMHYECKUMU BEIIECTBAMU, U3 KOTOPBIX COCTOUT OKPYIKAIOITHI MUP, TIO3BOJISET
PaCKpBITh BaXKHEHIITNE B3aUMOCBSI3H YEJIOBEKA U Pa3IMYHBIX BEIIECTB B CPE/IE €r0 OOUTAHUSL.

13. OrauyurenabHbie ocodeHHocTH [IporpaMmmel.

[IporpaMmma uMeeT NPUKIAAHYIO HAMPaBICHHOCTh U CIYKUT JUIsI yJOBJIETBOPECHHS
WHINBUIYAITBHOTO MHTEpEeca OOYUYaIOIMUXCs K W3YYCHHUIO M MPUMECHEHUIO 3HAHWHM MO0 XMMHH B
noBceAHeBHOM *ku3HU. B [Iporpamme ctaBuTcs 3a1a4a HEOOXOAUMOCTH 00€CTIEYUTh XUMUYECKYIO
TPAaMOTHOCTH B HAIIPABJICHUH COXPAHEHUS 37J0POBbs, KaK 3aJ10Ta YCIEeITHOCTH YeJI0BEKA B KU3HH,
JaeTCsI IOHSATHUE O JIEKAPCTBEHHBIX BEIIECTBAX M MEXaHU3MAaX MX JCHCTBHUS HA OpraHU3M YelIOBEKa.
Coneprxanne [Iporpammbl onpenensieTcs C yaeToM BO3PACTHBIX OCOOCHHOCTEH 00yJaronuxcs u
WX MHTEPECOB B OOJACTH MO3HAHUSA MHUpPA, K caMOMy cebe, KHU3HU B IIEJIOM, a TAaKXKE C Y4eTOM
TICUXO0JIOTO-TIEJAr OTHIECKUX 3aKOHOMEPHOCTEH oOydeHwHs " dbopMupoBaHUs
€CTECTBCHHOHAYYHBIX 3HAHUI M BHJOB TO3HABATENBHOW HesTenbHOCTH. Ocoboe BHHMaHHE
yaensieTcs: GOPMHUPOBAHHIO KOJIOTHYECKUX 3HAHUN 00yJarOIIHXCS.

14. leas u 3anauu [Iporpammel

Hean: dopmupoBanue y oOyqaronuxcsi riiy0OKOro U yCTOMUMBOTO MHTEpECa K MUPY
BEIIECTB U XUMUYECKUX MPEBpaIIeHH, TpUoOpeTeHne HeOOXOIUMBIX MPAKTUYECKUX YMEHUN U
HABBIKOB MPOBEICHUS YKCIICPUMEHTOB.

3agauu:

Oo0yuarommue:

- pacmmMpeHue Kpyrozopa oOydarommxcs;

- TOBBIIICHUE WX UHTEpECa K XUMHUU U PaA3BUTUE BHYTPEHHEH MOTHBAIIMN YICHHS Yepe3
(dbopMUpOBaHUE TPECTABICHUN O COCTABE U CBOMCTBAX XMMUYECKUX BEIIECTB U MAaTEPHUAIIOB,
OKPY’KaIOIIHUX YEJIOBEKAa B TIOBCEAHEBHOM )XM3HU U MEJUIINHE;

- pacuMpeHue W yriayOJIeHHe 3HAaHUN OOYJaroMIMXCs O POJIM XUMUIECKUX DIIEMEHTOB
U WX COCAWHEHHH B JKU3HENCSATEIILHOCTH OpraHu3Ma, O BaXXHEHIINX XUMHUYECKHX
MIPEBpAIICHUAX, JICKAIINX B OCHOBE METa0OIM3Ma, O MPUMEHEHHH B MEIHUIIMHE HEKOTOPBIX
HEOPraHMUYECKUX M OPraHUYEeCKUX BEIICCTB;

- pacmidpeHue U YriyOjleHue 3HaHWM OO0YYaroIMXCS MO OBIAJCHUI0 OCHOBaMHU
METOJIOB TIO3HAHMsI, XapaKTePHBIX I ECTECTBEHHBIX HayK (HaOJtoJeHUE, CpaBHEHUE,
JKCIIEPUMEHT, U3MEPEHHE);

- MOATOTOBKA 00yUYaIOIIUXCsl, ODUEHTUPOBAHHBIX HA XUMHUYECKUN TPOPHIIb 00ydeHHUS,

K YCBOCHHIO MaTepuaa MOBBIIIEHHOTO YPOBHS CIOKHOCTH TIO XUMHUH.

PassuBarouue:

- (QopMHpOBaHHE CHENHATBHBIX YMEHHH U HABBIKOB pPAa0OTHI € XUMHUYECKUMU
BEIICCTBAMH M MaTepHaJiaMu B OBITY M HCIIOIH30BAHUSI IOTYICHHBIX 3HAHUN Ha TPAKTHKE;

- pa3BUTHE TBOPUECKHMX CIOCOOHOCTEH W YMEHHMH Y4YalIUXCsl CaMOCTOSITENBHO
MpUOOpeTaTh M MPUMEHSITH 3HAHUS Ha MPAKTUKE.

BocnuraresbHbie:



- BOCIHMTaHHUE YKOJIOTUYCCKON IPAMOTHOCTH M XUMHUECKOU KYJIbTYPBhI IIPH OOpaIICHUU
C BEIIIECTBAMH;

- BOCIIMTaHHE 3MOLIMOHAIBHO- IECHHOCTHOTO OTHOLIEHUS K OKPYXKAIOLIEMY MUPY;

- OpHUEHTANHS HA BBIOOP XUMHUKO-OHOIOTHIECKOTO MPOQUIIS.
15. Anpecat IIporpammbl
[Iporpamma akrtyanbHa aist ooyqaromuxcs 9, 10, 1 xkmaccos (15-17 net). Ha o6yuenue mo
[IporpaMMe MpUHUMAIOTCS BCE KENAOIIUe, UMEIOITIe 0a30BbIe 3HAHUS M0 XUMHUU 1 HE UMEIOIIUE
MPOTUBOIIOKA3aHUH IO 3T0POBBIO.
1.6. ®opMbl U peKUM 3aHATHIA.
@DopMbl OPraHU3aAUNH YUEOHOT0 3aHATHA:
- JIEKIIMOHHO-CEMUHAPCKOE 3aHATHE;
- TPaKTHYECKOE 3aHATHE;
- Oecena;
- KOoH(pepeHus,
- wurpa.
@DopMbI OpPraHu3anuu 00pPa3oBaTeJIbLHOIO0 Mpoluecca - TPYyNnoBas, HHIAUBUAYaTbHAs.
Conepxanne IlporpamMmmbel  TpeamnoyiaraeT pa3sHOOOpa3HbIE BUIBI  JIEATEIHHOCTH
oOyuatomuxcs: 0ece/pl, TUCKYCCUU, TPAKTUIECKUE U JIa0OpaTOpHBIE pabOThI, CAMOCTOSITENIbHBIE
MIPOEKTHBIE pabOTHI C UCIIOJIB30BAHUEM PA3TUIHBIX UCTOYHUKOB HH(POPMAIIHH.
I'pynnosaa (6ecena sBprCTHYECKas, 3alIMTa IPOEKTOB, Ja0OPATOPHOE 3aHATHE, JIEKIIHS,
ONIUMITHAJA, OTKPBITOE 3aHITHE, TIPAKTUUYECKOE 3aHSATHE, IPE3ECHTAIIHS, CEMUHAD).
Hnousuodyanvnan (nabnonenue, oTpaboTKa HABBIKOB PEIICHHS TPAKTUUECKHX 3a/1a4).
JlexnmoHHO-ceMuHapcKas (popma MpoBeIeHUs YU€OHBIX 3aHSATUH MO3BOJIIET PACITUPUTD
U YTITyOUTh 3HAHUS O XUMHUYECKHX BEIIeCTBAX, IPUMEHSIEMBIX B OBITY, CTPOUTEIHCTBE, MEAUIIMHE
u 1.1. CeMHUHAphl CIOCOOCTBYIOT TOBBIIMICHUIO YPOBHS CAMOCTOSTEIBHOCTH OOYYaIOIIUXCS B
YCBOGHHWM MaTepuaia U TMpu paboTe ¢ JOMOJHUTEIHHBIMH HCTOUYHUKAMH WH(MOpPMAIIUU.
[IpakTrueckue 3aHATHS CHOCOOCTBYIOT (DOPMHUPOBAHUIO CIICIIHMAIBHBIX YMEHHH W HaBBIKOB
paboThl C XMMHUYECKMMHU BeIlIeCTBaMU U oOopynoBaHueM. Co3gaHuE MPOEKTHBIX pabdoT IO
OTIIeNbHBIM TeMaM [IporpamMmBbl MO3BOJIAIOT Pa3BUTh TBOPUECKUE CITOCOOHOCTH, CPOPMUPOBATH Y
00yUaromMXxcst YMEHHsI CAMOCTOSITENTFHO MPUOOpETaTh 3HAHUS.
WNuTerpamus: mporpaMmMa yriryossieT 3HaHUS IO OMOJIOTUH, XUMHH, YKOJIOTHHU, METUITUHBI,
ncuxoJyioruu. I'ToroM ycBO€HUs MporpaMMBbl SIBIISIETCA 3allIUTa MPOEKTA.
Pesxxum 3ansTuii: 1 pasa B Henemto o 1 gacy.
1.7. Cpox peanusanun IIporpammel.
Cpok peanuzanuu nporpammbl - 1 roa. OOmiee KoOJIMYeCTBO Y4eOHBIX 4YaCOB,
3aMJIaHUPOBAHHBIX HA BeCh MepPUO 00yueHusi: 34 4acos.
18. Ilnanupyembie pe3yabTatbl ocBoeHusi IIporpammbl. (OOpa3oBaTesibHbIE
pe3yJIbTaThI:
[Tocne 3aBepuienust o0yuenus no [Iporpamme oOyuaromuecs: OynyT 3HATh:

- COCTaB, CBOMCTBa, 00JIaCTH NMpPUMEHEHHsI HauboJsiee PacIpOCTPAHEHHBIX BEIIECTB H
MaTepUajJoB M YMETh MNPUMEHSTh WX IO Ha3HAYEHWIO, coOonas mpaBuiia Oe30MacHOro
oOpalieHus ¢ HUMHU;

- pOJIb XMMHUYECKHX 3JIEMEHTOB M UX COCMHEHUN B )KU3HEIEATEILHOCTH OpPraHnu3Ma;

- Ba)XHEHINNE XMMHUYECKUE ITPEBPAICHNS, JISKAIEe B OCHOBE META00III3Ma;

- HEKOTOpbIC HEOPTAaHMYECKHE M OPTaHWYECKUE BEIIECTBA, IPUMEHEMbIC B MEIUIIHHE.

ITocne 3aBepiienus odyuenus no IIporpamme odydaromuecs OyayT yMeThb:

- COCTaBJIATH CXEMbl OCHOBHBIX KPYrOBOPOTOB OMOTI€HHBIX 3JEMEHTOB B IPHUPOJE,
00OCHOBBIBaTh POJIb KaXKJOTO B COXPAaHCHHU IIPHPOJHOTO PAaBHOBECHUS, aHAIU3MPOBAThH
MPUYMUHBI U MOCJICACTBUA €TI0 HAPYIICHUA

- TPOBOJUTH XMMHYECKUH SKCIIEPUMEHT MO OOHAPYKEHHUIO KAaTHOHOB M aHWOHOB B
pacTBopax;



-CcO0JIFOIaTh

MpaBUIa

0€301acHOCTH  TIPH

BEIECTBAMH U CPEJICTBAMH OBITOBOW XVIMHH;
-COCTABJIATH OTYET O IIPOACIAHHOM SKCIIEPUMEHTE;
-IIPUMEHSATH BEILLECTBA 110 HA3HAYEHUIO;
-peliaTh 3a1a4M pa3IndHON CTENEHH CIIOAKHOCTHU: KaK TUIIOBBIC, TAK U KOMILJIEKCHBIE;
-pa3BUBaTh COOCTBEHHYIO MHUIIUATUBY U MMO3HABATEJIbHYIO aKTUBHOCTh IIPH PELICHUHU
Pa3IUYHBIX BOMPOCOB U MPOOJIEM B XUMHUH.

Jns MOHHUTOpUHTA
[Iporpamme «Xumust B OBITY» UCIIONB3YIOTCS CIASAYIOIINE BUIBI KOHTPOJIS:

PE3YIbTATUBHOCTU

oOpartieHnu

00pazoBaTeNHLHOTO

JICKapCTBECHHBIMHA

nponecca 110

* MIpeABAPUTEIBHBIA KOHTPOJb (TIPOBEpKA 3HAHUH yUaIINXCS Ha HAYaJIbHOM JTare
ocBoeHus [IporpamMmel) - BXOJHOE TECTUPOBAHUE;
* TEKYIINI KOHTPOJIb (B TEUEHUE BCEro Cpoka peanusaiuu [Iporpammei);

* UTOTOBBIA KOHTPOJIb (3aKIIFOUNTENbHAS TPOBEPKA 3HAHHM, YMEHUN, HABBIKOB T10
uToram peanusanuu [IporpamMmet).

2.1,

Ha3Banue pa3nena
BBoaHEBIC 3aHATHS.

Hcropus
B3aUMOOTHOIICHUH
YeJI0BEKa U MPUPOIBI
CBOICTBA BEIICCTB

[Touemy u Kak
MPOTEKAIOT
XUMUYECKUE PEaKuu
Bona

UucTsle BelecTsa u
CMECM B  KHU3HH
yesoBeKa
[ToBapennas conp u
caxap

XUMUS TAILA

Cronuku

bymara

2. Coaepxanne IIporpaMmmsl

KoanuyecTBo yacos
Bcero Teopus
3 2

2 1

2 1

2 1

2 1

2 1

2 1

2 1

2 1

2 1

Y4eOHblil (TeMaTHYeCKH) IJIaH

NMPaKTHKA
1

®opma arrecTanuu/
KOHTPOJIS

BxoaHoe
TECTUPOBAHUE

TECTUPOBaHUE/ OTUYET
1o MIPAKTUYECKOU
pabote
TECTUPOBaHUE/ OTYET
o MPaKTUYECKOU
pabote
TECTUPOBaHUE/ OTYET
o MPaKTUYECKOU
pabote
TECTUPOBaHUE/ OTYET
o MPaKTUYECKOU
pabote
TECTUPOBAHUE/ OTYET
o MPaKTUYECKOMN
pabote
TECTUPOBAHUE/ OTYET
10 [IPAKTUYECKOU
pabote
TECTUPOBaHUE/ OTUYET
() MIPAKTUYECKON
pabote
TECTUPOBaHUE/ OTUYET
o MPaKTUYECKOU

pabote



10  Xumwus u 2 1 1 TECTUPOBaHUE/ OTUYET

CTPOUTENIBCTBO 1o MPaKTUYECKOMN
pabote
11  Xwumus u MeguiHa 3 1 1 TECTUPOBaHUE/ OTUET
o MIPaKTUYECKOU
pabote
12 Xumus v TpaHcropT 1 1 1 TECTUPOBaHUE/ OTYET
o MPaKTUYECKOU
pabote
13 Xwumwus u uyucrora B 2 1 1 TECTUPOBaHUE/ OTYET
Jome o MIPAKTUYECKON
pabote
14 Xumwus nu 1 1 1 TECTUPOBaHUE/ OTYET
KOCMETHYECKHE o MPaKTUYECKOMN
cpencTBa pabote
15 Xwumums w mmaHeta 1 1 1 TECTUPOBAHUE/ OTYET
3eMis 1o MPaKTUYECKOM
pabote
16  Hayuno- 3 1 2 3amuTa IpoeKTa
uccre1oBaTeIbCcKast
TIPOCKTHAS
JEeSITeTHHOCTD
34 18 17

2.2. Conepxanue IIporpammbl

Beenenne

OO6mue npaBuia paboThl B XUMHUYECKOW Jdaboparopun. TexHHka 0€30MacHOCTH MPHU
paboTte B xuMuieckoi tadopatopun. OkazaHue MepBOH TTOMOIIH ITPH HECUYACTHBIX CITydasX.
[lpaBuna paboTel C KUCIOTaMHM, IIEJIOYaMH, JIETY4YHMMH BellecTBamu. HarpeBarenbHbie
npuOopbl U IpaBuiia paboThl ¢ HUMU. XUMHUYEcKas mocyna o0Iiero Ha3HaueHus. MbIThe U
CYILKa XUMHYECKOM MOCYBL.

Ponp XxuMuu B KM3HM 4YeJOBEKa M Pa3BUTUM 4YenoBeuecTBa. O030p BakHEHIINX
KJIACCOB COCIUHEHUH, HUCIIOJIb3YEMbIX YEIOBEKOM. XHMHUS -TBOPEHHE IPHPOIBI U PYK
yenoBeka. XUMUs BOKPYT Hac. XMMHUYECKHE BEIIECTBA B IOBCEAHEBHON KU3HU UEJIOBEKA.

Ilpakmuxka:

Ipuemvl obpawenus ¢ HazpesamenbHbIMU NPUOOPAMU (CNUPMOBKA, NIUMKA, BOOSHAS
bams) u xumuueckou nocyoou ooue20 Ha3Ha4yeHus.

Cocmasnenue mabauy, ompaxicaroujux KiacCUGUKayuio eeujecms, u3comosieHue
SMUKEMOK HeOP2AHUYECKUX eleCcms, COCMABeHue CRUCKA PeaKmueos, Heco8MeCmumMblx 0
XpaHeHus.

Tema 1. VcTopust B3aMMOOTHOIICHUI YETIOBEKA M MTPUPOIBI

HcrouHuku sHeprum (Mcuyepnaemble W Heucuepraemble). «IKOJOTHYECKHH PIOK3aK».
HeoOxoaumocTh OepeXxHOTO OTHOIIEHUS K OKpYXatoliei cpene. YenoBek U mpupoia B 1aJI€KOM
MIPOLUIOM: IPHUCBAaMBAIOIIEE XO3AKWCTBO. JlpeBHuE mronu. BiusHue NpUpOAHBIX YCIOBHM Ha

pacceneHue U 3aHATHs IPEBHUX JIFOACH.

OcHOBHbBIE 3aHATHUA [PEBHUX IIOJEH: coOuparensCcTBO M oxora. [IpucBauBaroriee
X035UCTBO. JIOKaNBbHBIN XapaKTep BIUSHUS IEATeIbHOCTH IPEBHUX cOOMpaTeield 1 OXOTHUKOB Ha

MIPUPONY.

[lepexon denmoBeka K MPOM3BOMAIIEMY XO34MCTBY. [Ipouw3Boasimiee XO034iCTBO.
Bo3HukHOBeHMe 3emiieienns U CKOTOBOJCTBA. Bo3aeiicTBre Ha MPUPOly IPEBHUX 3EMIIEEIIbIIEB

1 CKOTOBO10B. CTUXHMITHOE MTPUPOI0TIoNb30BaHue. OnycThiHuBanue. [ MOeNb IMBUIIA3AIIAMA.



Ot xosiecHULBI 10 camosieTa. VM3mMeHeHne XapakTepa IpHUpOIONOIb30BaHUs B IIpoLiEecce
Pa3BUTHUS YEIIOBEUYECKOTO 00IIECTBA

Uenosek u npupoja B HacTosmeM. [IpsMoe u KOCBEHHOE BO3JEHCTBHUE XO3SIMCTBEHHOMN
NEeATEeIbHOCTH 4YesloBeka Ha mpupony. HMHtpoaykuus. Heucuepnaemble M HcuepriaeMmble
WCTOYHUKHU dHepruu. VIcTouHUKH 3Hepruu (MucuepraeMble U Heucuepraemsble). « DKOJIOrMYeCKUn
prok3ak». HeobxonuMocThb

OepeHOro0 OTHOILLIEHUS K OKpY’Karolleill cpene. ANbTEpHATUBHbIE UCTOUYHUKH SHEPIUU.
[TpunuBHbIe 251eKTpOoCcTaHIIMU. DHEprus BeTpa. ['eotepmanbHas sHeprusi. bruosnepreTuka.

Ilpakmuueckue 3a0anus

Mooenupyem eempsanoii ogucamenns.

Cmpoum «po3y 6empoe» ceoeti MecmHoCmu.

IIpespawjenue paznvix udos snepauu opye 8 opyaad.

Hazpesaem no-pazHomy (nepedaua Menio6ot 9Hepauu U3nyueHuem,
Menionpo8oOHOCMbIO, KOHBEKYUell).

Tema 2. CBolicTBa BEIIECTB.

Xumnueckue U pu3nveckue cBoMcTBa BenlecTB. UncThie BemecTBa U cMecd. OCHOBHBIE
MpUEMBbl C TBEPIBIMH, >KUIKUMHU U razoo0pa3HbIMH BemiecTBamu. JlabopaTopHble CHOCOOBI
MOJIy4YeHUs] HeopraHuueckux BemiecTB. [Ipomecc pactBopeHus BemiecTB. PacTBopsl U uX
MIPUTOTOBJICHUE.

Ilpakmuueckue 3a0anus

Tonyuenue yenexucinoeo 2asa, KUciopooa 6 iabopamopuu.

Tonyuenue cynogpama meou us meou , cepebpa u3 Humpama cepebpa u m.o

Tema 3. [louemy 1 Kak MPOTEKAIOT XUMHUECKUE PEAKIUH.

MHuoroob6pa3ue 1 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKHX peakuuid. Kinaccudukamms
XMMHUYECKHX peaklnii. 3aKOHOMEPHOCTH NMPOTEKaHMsI XMMUUECKUX peakuuii. BHelHue npu3Haku
MPOTEKAHUA XUMHMYECKUX peakiuil. XUMHYeCKHe ypaBHEHHS. 3aKOH COXPAaHEHHUS MacChl
BEILIECTBA. XUMHUYECKHE PEAKIIUM B KUBBIX OpraHU3Max.

Ilpaxkmuueckue 3a0anusn

Cocmasnenue ypagneHuu peakyuii no yenouke npespaujeHu.

Onvimul  «3mess u3z caxapuou nyopwly, «Bzaumooeticmeue memannos c¢ coaaHou
KUCTIOMOUY, «3Mes U3 2N0KOHAMA KATbYUS»

IIpogedenue kauecmseHnbIX peakyuil.

Tema 4. Bona.

Bopa B macmtabe mianetsl. Kpyrosopot Bogsl. [IpupogHas Boga u e€ nmpecHoOi BOABI Ha
wianere. [IpecHas Boja u ee 3anachl. DK0JIOrHYecKre MpoosieMbl yucToi Boabl. Boja B opranuzme
yenoBeka. Bona B MenuiuHe u apMakoIoruu. AHOMaNuU PU3NIECKUX CBOMCTB. PacTBopsromas
crocoOHOCTh BOABL. [IpoGaemMbl MUTHEBOM BOJIBI.

IIpakTuka:

AHanu3z 600b1 U3 NPUPOOHBIX UCTNOYHUKOS.

Pacmeopsowee oeticmaue 6000l.

Ouucmka 800bi.

Onpeodenenue sxcecmrkocmu 800bl U ee yCmpaHeuue.

Mmnoeo nu 60061 6 0owax u hpykmax?

Tema 5. Unctble BelecTBa U CMECH B )KM3HU Y€JIOBEKA

UucTteie Bemecta JuctiwimupoBanHas Boga, Kucmoposa. Cepedbpo, Bogopon, Ceunen u
np. Uctunnbie pactBopbl. Cmecu Mopckast Boga. ['panut. Crans. PactBop xnopuna Hatpus as
unbekiui. Yyryn. Boszayx. bazanbr. Crexno. OMmynbcus «macio B Boje». PasHoBHaHOCTH
cMmeceil, o0racT WX UCHONB30BAaHUS B TOBCEJHEBHOM KHM3HU 4YelOBeKa. [ OMOreHHbIe U
rereporeHHsle cmecu. Cmecu B papmakosioruu. [lpumMeps! XKuakux, TBEpAbIX U ra3000pa3HbIX
cmeceil. OTHOPOHBIE U HEOJHOPOAHBIE cMecH B ObITY. CBOMCTBa cMeceil. Paznenenue cmecei.

Brinenenue BemiecTB M3 HEOAHOPOJHOW cMecH, OOpa3oBaHHOW pacTBOPUMBIMH U
HEpAacTBOPUMBIMHU B BoJ€E BenlecTBamu. OTcranBaHue: BolieneHne BEMECTB U3 HEOAHOPOIHOM
cMecH, 00pa30BaHHON HEPACTBOPUMBIMH B BOJIE BEIIECTBAMHU C PA3IMYHON IUIOTHOCTHIO. B



JeNUTEIbHON BOpOHKE. JlMCTWiALus, BblIapuBaHue, LEHTpU(yrupoBaHue, xpomatorpadus,
KpUCTAITN3allMs U BO3roHKa. [leperonka wuim TUCTHILISIUS - CIOCO0 pa3/IeieHHs], OCHOBAHHBIN
Ha pa3JInYMM B TEMIIEpaTypax KUIEHUS JAPYT B IPyre KOMIIOHEHTOB.

IIpuem pasgeneHuss OJHOPOAHBIX CMECEH IIyTeM HUCHApPEHUs JIETYYUX JKUIAKOCTEH C
Mocleyromel KoHaeHcanued ux napoB. [lpumep: mosydeHune AUCTUIUIMPOBAHHOW BOJBI.
Pemienue 3a1a4 Ha HAXOX/IEHUE MACCOBOM U 0OBEMHOM 71071 KOMIIOHEHTA CMECH.

Ilpakmuka

Uszeomosnenue  npocmetiwux — uiempog u3z  noopyuHvix  cpeocms. Pazdenenue
HEOOHOPOOHBIX cMecell.

Ouucmra MeOH020 Kynopoca om HepacmeopumbiX Upacmeopumvlx npumecetl.

Tema 6. [ToBapeHHast conb u caxap

Pons moBapeHHO# conu B 0OMeHe BEIIeCTB YelloBeKa M )KMBOTHBIX. ColeBoii GanaHc B
opranusme denoBeka. [IpuMeHeHue xiopuga HATpUs B XO3SIMCTBEHHOH JAEsITETbHOCTU
yenoBeka. Korga conpb - ax1. 3noynorpebienue coinbto. Mcnonbs3zoBanue xsopujia HaTpus B
XMMHUYECKON MPOMBIIIICHHOCTH. Vcnonp30BaHue XJIOpUJa HATpus B MHUIIE, MEIULUHE.
[IpousBoacTBo noBapeHHoM conu. Caxap u ero cBoiictsa. [losie3Hble U BpeHbIE YEPTHI caxapa.
HeoObruHoe npumeHeHmne caxapa.

Ilpakmuka.

Csoticmsa pacmeopoe nosapeHHo cou

T'opum nu caxap?

Tpuboniomunecyenyus

Tema 7. Xumus numm

N3 uero cocrour mnum@a. XUMHYECKHMM COCTaB MPOAYKTOB NHUTaHHUA. OCHOBHBIE
KOMITOHEHTBI TIMIIU: JKUPbI, OCJIKH, VYIJIEBOJbl, BUTAMUHBI, COJH. XHUMHSA MPOIYKTOB
PacTUTENILHOTO U )KUBOTHOTO MpoucxoxaeHus. duznonorus nuieBapenus. [IpoxykTs! 6b1CTpOro
MIPUTOTOBJIEHUSI M OCOOEHHOCTHM MX Mpou3BojAcTBA. [Iporeccsl, mpoucxonsiiue NMpU Bapke,
TYLIEHUH U jKapeHuH nuiiy. Kak caenats ey He TOJIbKO BKYCHOH, HO U mone3Hoi? Jo0aBku B
MIPOTYKTHI TTUTAHHMS.

XYUMUYEeCKHUE pEeaklMu BHYTPU Hac. XHUMHUYECKHE IMPOLECCHI, MPOUCXOMAAIIUE MPH
XpaHEHUU U nepepaboTKe CENIbCKOXO03SICTBEHHOTO ChIpbsi. KOHCEpBaHTHI 1 aHTUOKHUCIUTENHN, UX
POJIb.

CrniocoObl XUMHYECKOI0 aHajIKM3a coCTaBa BEIEeCTB B MpoAyKTax nutanusa. ConepkaHue
BUTAMUHOB U MUHEPAJILHBIX BEIIECTB B MUIIEBHIX MTPOAYKTAX.

Ilpakmuka

Onpeoenenue kauecmea meoa. llposepra meda Ha Hanuyue Kpaxmaia, mend, caxaposvl.

Onpeoenenue sumamunos A, C, E 6 pacmumenvruom macie.

Onpedenenue HUMpamos 8 NPOOYKMax.

AHanuz npoxnaoumensHvlX HaNUMKOS.

Onpeodenenue Kogeuna 8 HANUMKAX

Onpeodenenue cooepaicanuisl Hcupos 8 cemeHax pacmeHull.

Kauecmeennwvie peaxyuu na npucymemaeue y2ne80008.

Xumuueckue onbimol ¢ dHce8amebHOU PEIUHKOLUL.

Onpedenenue codepicanus NOBAPEHHOU CONU 8 NPOOYKMAX NUmMAauus (MAcio, Cuipbl,
COJIEHbIE MBOPOICHBLE U30EUL).

Tema 8. Crimuku

[Tupodoprr. Uctopus nzodperenus cnndek. Crimuku [lancens n Yokepa. Crimuku Copua.
Crnnuku Upunu. lIBenckue cninuku Jlynncrpema. Kpachblil u 6enblit pocdop. OKUCIUTENBHO -
BOCCTAHOBUTEJIBHBIE MPOLIECCHI, MPOTEKAIOIINE NPH 3KUTAHUU CHUYKH. OCHOBHBIE BHbI
COBPEMEHHBIX cruyek. /lepeBsiHHbIe(M3rOTOBIEHHBIE U3 MATKUX MOPOJI IepeBa
- OCHHBI, JIMIIbI, TOMOJS, AMEPUKAHCKON Oeyoil COCHBI M T. 1.), KAPTOHHBIE M BOCKOBBIE
(mapa¢uHOBBIE - U3TOTOBJICHHBIE M3 XJIOMYATOOYMaXHOTO XKI'yTa, MPOMUTAHHOTO MapaduHOM).
[To meToay 3akuraHus - TEPOUHBIE (3AKHUTAIOIIUECS TIPU TPEHUH O CHIEIHATBHYIO TTIOBEPXHOCTb -
TEPKY) ¥ OecTEPOUHbIE (3aKUTAIOLIUECS TIPU TPEHUU O JTI00YIO MOBEPXHOCTB).



Crnnueunoe nmpousBoacTBO B Poccuun. CtpoeHue, cocTaB M N3rOTOBIECHUE CIIUYEK.

Crermanbable cinyuki. [IITopMOBBIe (OXOTHHYBH) - TOPSIILIUE HA BETPY, B CBIPOCTH M O]
noxnéM. TepMudeckue - pa3BUBaIOIIME IIPU TOPEHUH O0JIee BBICOKYIO TEMIIEPATYpY U Jaroline
IIPU CTOPAaHUM TOJOBKU Oosibliiee KOMM4ecTBO Teryia. CUTHajbHbIE - JNAIONIME TNPU TOPEHHUU
usetHoe 1uiamsa. dotorpaduueckue - narlue MIHOBEHHYIO SPKYIO BCHBIIIKY, HCIOIb3YEMYIO
npu ¢ororpadpupoBanun. CurapHble - CHHUYKM YBEJIMYEHHOTO pasmepa Juid Ooiee
MIPOJIOJKUTENIFHOTO TOPEHUS MPH PacKypuBaHUU curapbl. TpyOodHbIE- CIUYKU YBEIMYEHHOTO
pa3mepa ans Oosiee MPOJOKUTENBHOIO TOPEHUS NMPH PAacKypUBAaHUU KYPHUTEIbHOH TPYOKH.
KaMuHHbI€ - OU€Hb JJIMHHBIE CIUYKH, YTOOBI 3a’KUTaTh KAMUHBL. ['a30BbIe - MEHbIIEH AJTUHBI, YEM
KaMUHHBIE, YTOOBI 3a)KUTaTh ra30BbIE TOPENIKU. J[ekopaTHBHbIE (TI0JapOYHbIE, KOJUIEKIIUOHHBIE) -
OTpaHWYEHHBIC BBITYCKH KOPOOKOB (MHOT1a HA0OpaMHu, yI0KEHHBIMHU B IEKOPATUBHYIO KOPOOKY).

Hpaxkmuka

H3yuenue ceoticme pasnuunbix 6U006 cnuyex (0vimogvlx, OXOMHUYbUX, MEPMULECKUX,
CUCHATIbHBIX, KAMUHHBIX, (POMOocpagpuyecKux).

Tema 9. bymara

Ot neprameHTa 1 HIEJIKOBBIX KHUT 10 HamuXx aHel. Lemmtonosa. Ces3yromue: KaouH,
KapOOHAT KajbIUs, NHUIMEHTHL. XJomyaToOyMaXkHble TKaHW. Bunel Oymarm u ux
MPaKTUYEeCKOe UCIOoIb30Banue. TexHonorus npousBoacTsa Oymaru. CTpykrypa Oymaru moj
MHUKPOCKOIIOM BO ()IyOPECLIEHTHOM CBEUECHHH.

[TonypabpukaTel 1is NPOU3BOACTBa OyMar: JpeBECHas Macca WM LEIJII0N03a;
LEJIUTI0JIO3a OJHOJIETHUX PACTEHUHM (COJIOMBI, TPOCTHUIIBI, KOHOIUIM, pHCa M JAPYIHX);
MOJTYLEIITI0N03a; MaKylaTypa; TpSANUYHAs Iojymacca; JJs CHEelHMaJbHBIX BHJIOB Oymaru:
acOecT, IepCTh U IPYTUe TEKCTUIIbHbBIE BOJIOKHA.

[TpousBoaCTBO OyMaru: MpUroTOBICHHE OyMa)XHOM Macchl (pa3MoOJ M CMEIICHHUE
KOMITOHEHTOB, MPOKJICHKA, HAIIOJIHEHHE U OKpacka OyMa)KHON MacChl); BEIpaOOTKa OyMaKHOM
Maccel Ha OymarojienaTenbHOW MamuHe (pa30aBiieHHE BOJOW W OYUCTKA MAacChl OT
3arpsi3HEHUi, OTJIMB, IPECCOBAHUE U CYIIKA, a TaKKe MepPBUYHAs OTIENKA); OKOHYATeIbHAas
oTJelKa (KalaHAMPOBaHUE, PE3Ka); COPTUPOBKA U YIIaKOBKA.

Ilpakmuka.

H3yuenue ceoticms pasnuynvix 6u0o8 bymazu.

Ionyuenue oymacu.

Tema 10. Xumust u CTpOUTENBCTBO

Crpourensnbie pactBopbl. M3Bects. Men. Ilecok. beron. llement. Mcrtopus crekna.
Kupnuun. ®appop u ¢asnc. JlpeBecuHa - yHHMKaJbHBIA CTPOMTENBHBIM MaTepua.
JlakokpacouHble MaTepuanbl. CBOHCTBa 0JM(]BI, MACISHBIX KPAacOK, Malied, pacTBOPUTENIEH.
[lonsitue o0 skonorvyecku 4yuCThIX Marepuanax. Kepamumueckas nena. 3uaaput. Kampimmr.
Conomur. I'pyto6sioku. CHIMKaThl METAJIOB U BSDKYILME MaTepuaiibl. Koppo3us cTpoUTeNbHbBIX
MatepuaioB. [lonumMepsl B CTPOUTENBCTBE.

XVMMHYECKHE CBOMCTBA CTPOUTEIBHBIX MATEPHAIIOB

X¥UMHYECKasi CTOMKOCTh - 3TO CBOWCTBO IOKA3bIBAET, HACKOJIBKO MaTEpHaJl yCTOWYUB K
BO3JEHCTBUIO APYTUX BELLECTB: KUCJIOT, IIEJI0Y€EH, COJIEH U Ta30B.

Koppo3nonHasi ycTOMYMBOCTh - CBOMCTBO MaTepualia MPOTUBOCTOATH BO3JIEUCTBUAM
OKpy>Katomien cpezpbl. Yalle Bcero 3To OTHOCUTCS K CHOCOOHOCTH HE MPOITycKaTh BIAry.

PacTBOpHMOCTB - CBOWCTBO, IPU KOTOPOM MaTEpHUal UMEET CIOCOOHOCTh pacTBOPATHCS B
Pa3IUYHBIX KHUIKOCTSX.

Anresusi - CBOHCTBO, KOTOPOE XapaKTEPU3YeT CIIOCOOHOCTh COCTUHATHCSA C APYTUMH
MaTepHuagaMu U IOBEPXHOCTSIMH.

Kpucrannuzanus - XapakTepUCTUKA, TIPU KOTOPON MaTepUaa MOXKET B COCTOSHUH Iapa,
pacTBOpa WK paciuiaBa 00pa3oBbIBATh KPUCTAILIBI.

Buap! 3arps3HeHuit (MblieBble, pajdalliOHHbIE, OMOJOTHYECKUE, IIYMOBBIE), 3HAUCHHE
’KUBBIX OPTaHU3MOB B IOMaxX U KBapTHUpaXx.

Hpaxkmuka



Onpeodenenue omnocumenbHOU 3aNbLIeHHOCMU 8030YXd 8 NOMEUeHUU.

Pewenue 3adau c sxonocuueckum cooepcanuem.

Tema 11. Xumus u Meauiiaa

Ilepgvie wiacu xumuu ¢ meduyune. lloHsTHE O (QapMaKOIOTUH, HATPOXUMUH,
xuMuoTepanuu. llapanenbc - OCHOBOINOJOXHUK MEAUIMHCKOM xuMuu. Knapmmit ['anen -
dapmaxomnor. I1. Dpnux - ocHOBOMONOXKHUK xuMmHoTepanuu. [Ipodeccun: XuMuk, OHOXUMUK,
dapmarieBt, 1adbopanT. JIekapcTBeHHbIe BemecTBa. Kiaccudukanum gekapCcTBEHHBIX BEIIECTB:
dapmakonornyeckasi, xumuueckas. ChIpbE Ui TMOMYyYEHUS HEOPTraHUYECKHX, OpPraHUYeCKHX
JeKapCTBEHHbIX BeulecTB. DOpMbI JIEKAPCTBEHHBIX MpenaparoB: TAaOJETKH, Ipa)ke, CBEYH,
AMYJIbCUU, CYCTIEH3UU, HACTOUKU U JIP.

Ilpakmuka

O3Hnaxomnenue ¢ popmamu 1eKapcmeeHHbIX NPenapamos.

3nakomcmeo ¢ 0bpazyamu 1eKapcmeeHHbIX cpedcma 1 ONbIMbl ¢ HUMU.

IKCKypcusi 8 MEONYHKM.

Campvle npocmule u3 nekapcme

[lepmanranar kamusi. Wctopuss otkpeitus. dusmyeckue cBorcTBa. OKUCIUTEIBHbBIE
cBoiicTBa. [IpuMeHeHHe pacTBOpOB TiepMaHTaHaTa Kaiusg B ObITy, B Menunuue. [IpaBumma
XpaHeHusi. Mepbl TepBOM TOMOIIM TPH OTPABICHUU KOHILEHTPUPOBAHHBIM PAaCTBOPOM
nepManraHata kamus. llepokcun Bomopona, uctopusi oTkpbiTus. Ileprunpons. ®dusnueckue,
XMMHYECKHE  cBoiicTBa. IIpumMeHeHme B MEAUUMHE:  KPOBOOCTAHABIMBAIOIIEE U
nesuHpuuupyomniee cpeAcTBo. Moa: ucropus OTKpHITHS, CTPOEHUE, (PU3NUECKHe U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE.

bopnast kuciora, OOpHBIM CHUPT, AHTUCENTHYECKAash AKTUBHOCTh. DU3MOIOTHUYECKHUI
pacTBop.

Jlsme. Hamateipapiii ciupT. ['ekcaruapat ximopunaa kKanpius. ['enrarugpar cynbdara
LUHKA.

AKTHBUPOBAaHHBIA YTOJb.

Ilpakmuka
Ilpuecomosnenue pacmeopa xaopuda Kaivyus ¢ 3a0AHHOU MACCOBOU 00ell.
«Kuokuti xameneony. Paznoocenue nepoxcuoa 6ooopooa. H202 - okuciumens,

soccmanosumensv. Pacmeopenue wuoda 6 60de, 6 cnupme. Pacnoznaganue uo0u0os.
Obecyseuusanue pacmeopa NepmMan2aHama Kauus aKmueupOo8anHbIM Y2iéM.

HAooeumvie sewecmea

Anel. Knaccudukanusi sSJOBUTHIX BEIIECTB. YTapHbIM ra3: MPU3HAKU OTPABIICHUS.
Oxka3anue nepsoil momouy. Ptyrs. TokcuuHOCTh MapoB pTyTH. Coau pTYTU: KOJIOMEIb, CyJIEMa,
npuMeHeHue B MeauuuHe. Mpimbsak. Cunen. CoeanHeHus xpoma. TOKCHUHOCTh OpraHu4eCKUX
pactBoputeneil. [IpaBuna xpaHeHust s10B B ObITy. Mepbl mepBoi MOMOIIM MPU OTPaABICHUHU.
XUMUs U MEAUIMHA.

buozennvie 3nemenmot u ux coeounenus

O6mwmit 00630p OHOJIOTMYECKON POJM 3JIEMEHTOB-OPraHOT€HOB YTiepona. Bomopon.
Kucnopon. Azot. Cepa. @ochop.

buonoruueckas posib HEKOTOPHIX HEMETAIOB, HE OTHOCSIIMUXCS K opraHoreHam drop.
Xnop. bpom. Mox. Kpemnwii. Cenen.

buonornueckn BakHbIE HEOpPraHWYECKHE COeIMHEeHMs HemeTaioB. Kucmopoxn. O30H.
Bona. Munepanbubie Boabl. Ilepokcun Bojopona. DepMeHTaTHBHBIE CPEICTBA 3ALUTHI
opranusma. CepoBonopoa. AMmuak. L{ukn MmoueBuHOOOpa3oBanusa. MoHOOKCH a30Ta.

Hutpatel, HUTpUTBL. YTIeKucIHblid ra3. MoHookcua yriaepona. bydepnsie cucremsl
opranu3ma. I'mapokapOonatHas Oydepnas cucrema. dDocharHas OydepnHas cucrema.
Mexanusm OydepHOro neicTBusi cuCTeMbl. B3auMMOCBS3b KpyroBOpPOTOB OHMOTEHHBIX
3JIEMEHTOB.

buoneopzanuueckas xumun u meouyuna

Heoprannueckyro OMOXMMHIO MOXKHO paccMaTpHBaTh KaK MPHIOKEHUE TNPUHIUIIOB
KOOPAWHAIIMOHHONH XMMHH METaUIOB K OMOJOTHMYECKHUM mpobiemaM. MeTayuiel B OpraHu3Me



YeJ0BeKa

buonoruueckas poip «METaIIOB KU3HU

OO6mmmit 0630p ponu 8-mertamuioB. Hatpuit. Kanuii. Marauii. Kaneiuii. JlanHbie MeTaJITBI
paccMaTpUBaIOTCS COTJIACHO MJIAHA:

1. Coneprxanue B 3eMHOU Kope. Baxknelme npupoaHble COETMHEHUS.
2. Copepxanre U (OpMBI CYIIECTBOBAHUS B JKMBBIX OpraHu3Max. buomormueckas
pOJIb.
3. [IpumeHeHne meTasa u ero COEAUHEHHU B MEUIIUHE.
4, TOKCHYHOCTH METaJJIa ¥ €TO COCAMHECHHUIA. )

OO6mmii 0030p pomu 4-metamioB. JXKemezo. Mapranen. KobGamer. Meas. [{unk.
MomuOneH. JlaHHbIe METaIIBI PACCMATPUBAIOTCS COTIIACHO TUTAHA!

1 ConeprxaHue B 3eMHOU KOpe.
2 BaxHelme IpupoaHbIE COCAMHEHIS.
3 Copep:xanue 1 GOPMBI CYILIECTBOBAHUS B )KUBBIX OpraHu3Max. buomorudeckas pob.

4 TlpumeHeHME MeTaula U €T0 COEAMHEHNH B MEULIMHE.

Du3noIOrnyecKas 1 naToJIOrnYecKast poJib HEKOTOPBIX YJIEMEHTOB B

opranusme. 8-OnemeHTsl. 4-OnemeHTsl. KoMIuiekcHbIe (KOOPIMHAIMOHHBIE) COEIMHEHUS
pa3IMYHbBIX JIEMEHTOB B OpraHu3Me. DJIeMeHThl, 00JIe3HH, JIeKapcTBa. buosornyecku akTuBHbIE
MOJIEKYJIBL.

Bona. AmHHOKUCIOTBL. AckopOuHOBast Kuciota. OpTOMOJNEKYISApHas MeIuIMHA.
buonornueckn axkTHBHBIE OJMIOMEpBl buonorudeckas pojib HEKOTOPBIX METAJIOB, HE
OTHOCAIINXCS K «MeTajiaM xu3Hu». Amomunuil. Cepedpo. bapuii. Pryrs. CBunen.

Ilpakmuka.

Temamuueckas UKMOPUHA « XUMUSL U MEOUYUHAN.

QDu3uuecKkas Xumus u MeOUyUHa

DU3HOIOT - 3TO GPUBNKOXUMUK, UMEIOIIUH JAEII0 C ABICHUSIMHU KHBOT0 oprannizma. .M.
CeuenoB JKuBble OpraHu3Mbl MOT'YT CYILIECTBOBaTh JIMIIb OJlarofaps HMX 3aMedaTesbHOM
CHOCOOHOCTH KMHETHYECKH KOHTPOJIUPOBATh XUMHUUECKUE PEAKIIMH U TEM CaMbIM IMOJIABIISTh
CTpEMJICHHE K JIOCTHXKEHHUIO TepMOAMHaMH4YecKkuX paBHoBecuid. M.B. bepe3nn Xumuueckas
TEPMOJMHAMMKA U JKUBbIE OpraHu3Mbl TepMOIMHAMUKA U OPTaHU3MBI.

XuMuyeckass U OMOXUMHUYECKass KHMHETHKAa U KaTanu3. DepMeHThl - OHOJIOrHYecKHe
KaTaau3aTopbl. 3HAUEHUE PACTBOPOB JJIsi OMOIOTHUH U METUITIHEI.

KucnorHo-menouHoe  paBHoBecue UM OydepHble  cUCTeMBl  OpraHHM3Ma.

AMUHOKHUCIIOTHBIE OydepHble cucteMbl. benkoBsle  OydepHblE  CHCTEMBI.
V3meHeHne KUCIOTHO-1IEIOUHOT0 PABHOBECUS TP PA3IMYHbIX 3a00I€BaHUIX.

Meouyunckue mamepuainnl

Heoprannueckne MeOUIMHCKUE MaTepualbl. MeTamael. YTIepoAHble MaTepUalbl.
MexaHu3mbl B3aUMOJCHCTBUS MEIMLMHCKUX MaTepuaioB € OHOJIOTMYECKHMMH CHCTEMaMH.
B3aumopeiicTBusi: Marepual - KpoBb, MaTepuan - TKaHb, MaTepual - KIETKa, MaTepuail -
OMONOIUMEDBI.

HckyccTBeHHbIE OpraHbl. ANnapaThl «MCKYCCTBEHHOE CEPALE-JIETKOE», «MCKYCCTBEHHAs
nouka». MlckyccTBeHHOE cep/lle YeloBeKa C aBTOHOMHBIM UCTOYHUKOM IMUTAHUSI.

Bomnpocs! k cemuHapam:

1. Mon: wucropms OTKpHITHS, CTpOGHHE, (DU3MUECKME W XHMHYECKHE CBOFCTBA,
IIPUMEHEHHE.

2. Bopnas kuciiota, OOpHBIA CIIUPT, AaHTHCENTHYECKAs! aKTHBHOCTb.
3. ®usnonornueckuii pactBop. Jlamuc. HamaTteipHbIil cupr.

4. OypanunH. AKTUBHUPOBAHHBIN yroyib. ['OpunvHHKY, TUTacThIpU. VX mpumeHeHue,
CBOICTBa, CIIOCOOBI XpaHEHHUSI.

5. Acnupus. [IpumeHenue, GpapMaKoJoruueckoe TeHCTBUE Ha OPraHU3M.
6. AHTUOMOTHKH, KIaccudukaius. JJucoakTpuos.



7. ApomaTuyecKkue Macia U UX JeHCTBHE Ha OpraHu3M. Apomartepanusl.

8. AcnupuH, (hu3nUecKre CBOMCTBA, UCTOPHUS MOTYUCHUSI.

9. AHTUOMOTUKH, UCTOPHUS OTKPBITHUSI.

10. Knaccudukanus sJOBUTHIX BEILECTB.

11. Vrapwusrii ra3: npusHaku otpasieHus. Oka3aHue MepBor TOMOIIIH.

12. Prytb. TokcuuHocTh mapoB pTyTu. CoJuM pTYyTU: KajJoMelb, CylieMa, IPUMEHEHUE B
Menuuune. Mpibsk. Ceuner]. CoeIMHEHUS XpoMa.

Ilpaxmuxa

Hccnedosanue nexapcmeennvix npenapamos.

Henosaa uepa «Cnacume 6onvHo20». [lenosas uepa conpogodcoaemcs nposedeHuem
KaueCmeeHH020 aHAIU3a pacmeopa KOHKPEemHO20 6euecmed XUMUYECKUMU MemoOamu.
(Bewecmea: muocynvgpam Hampus, HOBOKAUH, 1axmam Kanvyus, b-a2nokosa, meoHwlil Kynopoc,
bpomuo xanus, cyibgam macHus,).

Hccnedosanue mokcuunocmu 66imoswix ewjecms. Ocmopooicro, nuwjesvie 0obasxu! Hx
Oelicmeue Ha OP2aHU3M.

Pewenue 3a0au no odweti xumuu ¢ MeoOuKo-oUOI02UYECKOU HANPABIEHHOCBIO.

Konxypc (konuuecmeenmwiii) uucna pewennvix 3aoau. Cocmaeienue cOOPHUKO8 3a0ay
yuawuxcs no meme (c pewenuamu). CocmasieHue meopuecKux paciemHuvlx 3a0ay no paziuiHbim
memam.

JlexapcTBeHHBIE IIpenapaTsl, MX BHMIbl M Ha3HaueHue. Kaxnoe iekapcTso -
XUMHYECKUN PEAKTUB.
MHororpansslii #oa. Ilouemy ox Hago AEpKaTh B INIOTHO 3aKYIIOPEHHOM CKIISTHKE.

«3enéHka» wiM pacTBOp OpwLIMaHTOBOTO 3enéHoro. HeoOwruHble CBOMCTBA OOBIYHOMN
3ENEHKH.

AKTUBHUPOBAHHBIN YTOJIb.

JlexapcTBa oT mpocTyasl. Buramunbsl CaMoiebHBIE JIEKapCTBA.

ACIUpPHH WM alEeTWICAIUIWIOBAs KUCIOTA ¥ €ro CBOMCTBA. YTO mone3Hee: acnupuH
WIN yTicapuH, HypodeH nim ubynpoden?

Ilepexucs Bogopoa u rujporneput. CBoiiCcTBa EpeKUCcH BOJOPOA.

IlepmaHranar Kanus, MapraHiOBOKHUCIBIA Kajgud, OH XK€ - «MapraHLOBKay».
HeoObrunble cBOMCcTBA MapraHioBKU. Kakyro onacHOCTbh MOXKET NPEACTaBIATh MapraHIlOBKa.

HyxHa 11 B tomaiHel anteuke OOpHasi KHCIIOTa.

Crapsle nekapcTBa, Kak ¢ HUIMU IOCTYIIUTb.

Bormpocsl k cemuHapam:

1. Ilepmanranar kanus. Micropus oTkpeitus. @uznyeckue cBoicTBa. OKUCIUTENbHBIE
cBoiicTBa. [IpaBuiia XpaHeHUs IepMaHaraHaTa Kajusl.

2. IlpumeHeHue pacTBOpa MEepMaHraHaTa Kanus B ObITY, B MeAULIMHE. Mephl epBoi
ITOMOUIY ITPH OTPABJIEHUN KOHLIEHTPUPOBAHHBIM PACTBOPOM II€pMaHIaHaTa KaJHs.

3. PactBop OpwmumanTOBOTO 3eieHoro. Ilepokcua Boaopoaa, MCTOPUS OTKPBITHS.
Ileprugpons. ®dusnueckue, XHUMHUYECKHME CBOMCTBA. [IpuMeHeHMe B MeIUIUHE:
KpOBOOCTaHaBJIMBAIOIIEE U AE3UHPUIIUPYIOIIEE CPEACTBO.

Ipaxmuxa.

Ionyuenue uooogopma.

leticmeue kuciom Ha OPULTUAHMOBLI 3€IeHbILL.

Ll]enounoe pacwennienue 1e60MuyemuHa.

Kauecmesennas peaxyus na nepoxcuo 600opooa.

Onpedenenue 6umamuHos 6 npenapamax NOAUSUMAMUHOS.

Tema 12. Xumus u TpaHCIOPT

Martepuaibl, KOTOpbIE HCIIOJIb3YIOTCSA JJIS M3TOTOBJICHUS aBTOMOOWIEH. 3ampaBOYHbIE
KHUJIKOCTU (TOIUIMBO, Macja, CMa3KH, OXJaKIarollue >XUAKOCTH W T. I.); PE3UHBI - IIUHBI U
PE3MHOTEXHUYECKUE W3JETHs; IJIACTMACChl; OTAEIOYHOAEKOpaTHBHbIE MaTepuanbl (oOuBKa,



JIAaKU ¥ KPacKH, aHTUKOPPO3MOHHBIE OKPBITHS U T. 11.); KJI€H, T€PMETUKH. DIEKTPOIUT - 3TO UTO-
TO 3HAKOMO€. beH3MH, KepOCHH U IpYrHe «- UHbl XUMHUYECKHE MPOLECCHl, TPOUCXOAAIINE TPU
SKCITTyaTalui aBTOMOOUIIS. DKOJIOTHSI U aBTOMOOMIIB.

Ipaxmuxa:

1. Bensun u kepocun kax pacmeopumeru.

OnbITl MO O3HAKOMJICHHIO C PAcTBOPSIOUIMM JeHcTBUEM HEPTENPOIYKTOB, Kak H
MPEIbIAYIINN, MJI0X0 BUAHBI C JEMOHCTPAIIMOHHOTO CTOJa, TOSTOMY UX JIY4YIllEe BCETO CTaBUTH B
KaudecTBe JIa0OpaTOpHOU pabOTHI.

a) B IpoOupku ¢ OEH3MHOM, KEPOCMHOM U BOJAON HanmuBaroT 1o 0,5 MI pacTUTEIbHOTO
Macia u B30anTeiBalOT. Macio pactBopsieTcsi B yrieBojpoponax. OTMeEYaroT IJIydnryro
pPacTBOPUMOCTDH B OCH3UHE.

0) B HeOOIBIIE CTAKAHYUKH WIH (papOpOBbIE YAIIKH C TEMH K€ KHUIKOCTSIMH TOMEIIAIOT
KYCOUYKH TKaHU C MSATHAMH JKUpa U MEPEMEIIUBAIOT UX CTEKISTHHOM majoukoil 2-3 muH. [Tocne
BBICHIXaHUsI TKAaHH, TIOMEIICHHBIC B OCH3UH U KEPOCHH, OKA3hIBAIOTCS OUYUIIIEHHBIMU OT JKUPA.

2. T'openue gvicuuux yeneso0opooos.

a) CmauuBalOT NOJOCKUA (PUIBTPOBAIBHON Oymarn B O€H3WMHE, KEpOCHHE, Ma3yTe M
MOJDKUTAIOT UX. BeriecTBa ropsr cBeTsumMcs miaMmeHeM. Beiciiue yrieBogopo/ibl Ipu TOPeHUH
00pa3yroT KOMOTh.

6) Ha >xene3nble muacTuHKy Win GpapdopoBbie KPHIIIKK HAIUBAIOT 10 HECKOJIbKY Karelb
OeH3MHa, KEpOCHHA M CMa304YHOI0 Maciia UM Maszyra u nojxuratotT. Habio1aror To ke siBJICHHE.
OOpamatoT BHUMaHUE Ha JIETKYI0 BOCILUIAMEHSEMOCTh O€H3MHAa M Ha CPaBHUTENIBHO TPYAHYIO
3aropaeMocTb Ma3yTa.

B) B XKeJIE3HYIO WK (apPOpOBYIO JIOKEUKY IIOMEIIAIOT HEOOJIBIION Kycouek napapuHa u
HArpeBaloT ero B uiaMeHu ropenku. [lapadun miaaBuTcs, a 3aTeM roput, 00pas3ys KOMOTb.

3. Ouucmka ben3una u Kepocuua.

beHsuH 1 kepocuH mocie 3aBOACKON MEPErOHKH COAEPKAT MPUMECH HAPTEHOBBIX KHCIIOT
U JAPYTUX BEILECTB, OCIOKHAIOMUX UX IpUMeHeHue. HeounieHHbIi KepOCHH, HallpUMep, IJI0XO0
MOJHUMAETC To (DUTWIIIO JaMIibl, ci1abo ropuT u ObicTpo oOpasyer Harap. HeouurnieHHble
MIPOJYKTHI MOKHO Y3HATh IO I'PA3HOMY BUAY M MaJIO MPO3PayHOCTH.

OuucTKy  TPOU3BOIAT  OOBIYHO, oOpabarbiBas He(TEmPOAYKTHI criepBa

KOHIEHTPUPOBAHHOM KUCIIOTOM, a 3aTEM ILLIEI0YbIO.
HanmuBaror B O0JbIIyI0 AENUTENbHYIO BOPOHKY 15—20 M HEOUYHIIEHHOTO KEpOCHHA U
npuOaBISAOT 2-3 MJI KOHIEHTPUPOBAHHOW CEPHOW KUCIOTHL. BOPOHKY 3aKpBIBAIOT MPOOKOW H
cMech BCTpAXuBaroT okosio 10 muH. Ilpu 3TOM BOpOHKY JepkaT MpPOOKOH BHHU3 M BpeMs OT
BpPEMEHH OTKPBIBAIOT KPaH, YTOOBI BBITYCTUTH BBEPX Maphl JeTy4nx BemecTs. [locie aToro cmecu
JAl0T PacCIOUThCS, HAa YTO Takxke norpedyercs MUHYT 10 miu yaxe Oosblle, U MEJIEHHO
CITYCKAIOT HH>)KHUU CJIOUM KHCIIOrO T'YApPOHA.

OcTaBiuiics B BOPOHKE KEPOCHH ITPOMBIBAIOT IIOJJOOHBIM K€ CIIOCOOOM BOJIOM B TEUEHHE
1—2 muH. BogHbIi coi CIycKarT, a KEPOCHH MPOMBIBAIOT 5— 10-TIpOLIEHTHBIM pacTBOPOM
miesioun. [locne ciauBaHMS LIENTOYHOIO CJIOS OTMBIBAIOT OT KEPOCHMHA BOJOW OCTaTKU IIEIOYU
(mpoba deHondTarenHOM).

VY6exaarorcss B TOM, UTO OYHUIIEHHBIM KEPOCHH OKa3bIBaeTcsl 0oJiee MPO3payHbIM, JTy4Ile
TOPUT U UMEET JPYroi 3amax.

Ha nuctkm QuubTpoBambHOW Oymaru mHOMEMIAIOT KalUld HCXOJHOTO U OYMILEHHOTO
KepocuHa. OUYHIIEHHBIH KEPOCHH HCTIAapsIeTCsl HOJTHOCThIO, HEOUHUIIIEHHBIN OCTaBIISET 1ociie ce0s
IIATHO IPUMECEHN.

Tema 13. XuMust ¥ YUCTOTAa B JOME

Mpina. CoctaB, CTpOEHHE, OITYUYEHHE.

CuHTeTHYECKHE MOIOLINE CPEACTBA U IOBEPXHOCTHO - AKTUBHBIE BEILIECTBA.

OcHoBuble  komnoHeHTl CMC: mnoBepxHocTHO-akTuBHble  BemectBa  (IIAB);
BCIIOMOTaTeJIbHbIE BELIECTBA: IIIEIOYHBIE COJIU - KapOOHAT U CUITMKAT HATPHS, HEHTPabHbIE COIU
- cynedar u docdar HATpHs, KapOOKCUMETHIIIEIUIION03a, MOTUBHHIIITUPPOIIUIOH,



XUMUYECKHE oTOenuBaTenu (Mepcoiu); XUMHUYECKHe OoTOenuBaTeNn (MEPEKHCh BOIOPOJIA);
¢busnueckrue (ONTHYECKHE) OTOENMBATENH - (DIYyOPECHHUPYIOMINE COSAMHCHHUS; aICOPOIIMOHHBIC
kpacurenu (yJIbTpaMaphH, WHAWTO, CHHTETHYECKUE OPraHUYECKUE TMHUTMEHTHI); OMOJI00aBKH -
(dbepMeHTHI (JTUmna3bl, MPOTEa3kbl U Jp.); OTAYIIKH; aHTHCTATUKH.

CpencrtBa OBITOBOM XMMHHM - XMMHUYECKHE CpEACTBA IO YXOAY 32 COOCTBEHHOCTBIO:
ONIeXk/IOH, TOMEIIeHUusIMU, aBToMoOmIsiMA. K cpeacTtBam  OBITOBOM  XMMHUU — OTHOCSIT
Ne3UHQUIUPYIOIINE CPEACTBA, peNeUIeHTsl W Tp. cpeactBa. CpencrtBa OBITOBOH XWUMUH,
MIPUMEHSIEMbIE JJIsl BEIBEICHUS TSI TCH.

Ilpakmuka

Onpedenenue pH - cpedvi 6 mbliax u wamnyHsXx.

Ipucomosnenue MblLia u3 C6eYKU U CMUPATLHOU COObL.

Buiseoenue namen ¢ mxanu. Moina. Cocmas, cmpoeHue, noiyyeHue.

CpasneHue c80lCm8 Mblid CO CBOUCMEAMU CIMUPATIbHBIX NOPOUKOS.

Tema 14. Xumusi 1 KOCMETHYECKUE CPEJICTBA

Kocmetnueckue moromue cpenctsa. Kpemsl. [lenomoromiue cpenctsa. OnosiackuBaTenu u
KoHauioHepbl. ['enmn. CocTaB M CBOWCTBA KaK COBPEMEHHBIX, TaK W CTapUHHBIX CPEICTB
TUTHUEHBI, TPaMOTHBIN BEIOOP CPE/ICTB TUTHUEHBI; MOJIE3HBIC COBETHI MO YXOIY 3a KOXeH, BOJIocaMu
u monocteio pra. CocTaB M CBOWCTBA HEKOTOPHIX MpENapaToB THTHEHUYECKOHW, JICUCOHOW |
JEKOPATUBHOM KOCMETHKH, TPAMOTHOE UX HMCIIOJIb30BaHHE. XUMHYECKHE MPOIECCHI, JIEKAIIUE B
OCHOBE YXO0J/ia 32 BOJIOCAMH, MX 3aBUBKH, YKIIQJKH, OKPACKH; MPaBUIBHBIA YXOJ 32 BOJOCAMH,
IPaMOTHOE MCTIOJIB30BaHUE MPETMAPaTOB AJS OKPACKU M YKIAJAKH BOJIOC, OPHEHTUPOBAHHE B UX
MHOT'000pa3uHu.

J1€3010paHThI ¥ O30HOBBIN «ITUTY TIAHETHI.

JlymmcThie BemecTa B mapproMepun, KOCMETHKH, MOIOIINX CPEACTBAX.

Odupnbie Macia. CocTas.

Crnoxubie 3¢upsl. CocTaB, CTpOCHHE, TIOTyYCHHE.

Ipaxmuxa

H3yuenue cocmaea 0ekopamugHo KOCMEMuKU no SMuKemKkam.

Onpedenenue pH - cpedvl 8 MblLIAX U WAMAYHSIX.

H3eneuenue s¢hupnvix macen uz pacmumenvnoco mamepuana. llepeunas mama, enogoe
macio.

Tonyuenue cnoxcHbIX 3puUpo8 U3 opeaHuueckux coeouHeHuu. Imuimemanam (3anax
poma). Hzooymunsmanam (¢hpykmossiii 3anax,).

Tema 15. Xumus u rutaneta 3emist

XuMudeckue dJeMeHThl B Ouocdepe. buoreHHele U BTOpPOCTENEHHBIE XUMUYECKUE
aJeMeHThl. Makpo ¥ MHKpPO3JIeMEHTHI. [[pUUnHBI 1 IPU3HAKK HEJTOCTATKA B OPTaHU3ME YEJIOBEKa
HEKOTOPBIX 3JIEMEHTOB. bruoreoxnmudeckue nukibl. [ukinpl ra3oo0pasHeix BemectB. OcaiouHbie
nukiel. KpyroBopor azora B Oumocdepe. Cumepanusa. KpyroBopor yriepoga B Ouocdepe.
Kpyrosopor kuciopomga B Oumocdepe. IIpaktnueckas pabora «KadecTBEeHHOE oOIpeaeseHne
HEKOTOPBIX TSKEIBIX METAJUIOB B BOJe». ATMochepa Kak CBETOPHIBTP. 3aCOPEHHOCTH
atMocepsl. [IpuunHbl M3MEHEHUsT SIPKOCTH, IBETa aTMOCQEpbI, MPO3PAYHOCTH U BHUIAUMOCTH
aTMocdepsbl. Dxonoruueckue npodiaemsl B atmochepsl. [Tlapaukoseiii 3¢ dekr. [lapHuKOBbIC ra3bl.
BropocrenieHHble KOMIIOHEHTHI aTMOC(epbl (YIJEKUCIBIA Ta3, MeTaH, OKCHIBI a30Ta,
TponochepHbIid 030H, xiopdropyrieposast). [locneacTBus napaukoBoro 3ddexra. O30HOBBIN
IUT U O30HOBas AbIpa. Llukn o3ona. IIpuumHBI MCTOHYEHHMS O30HOBOTO IIWTA. BemecTBa -
3arpsi3HATENH Tporochepsl. OKcuabl cepsl U Xiopa. KucmorHeie moxan. XuMU3M MPOIECCOB.
doToxuMu4eckul cMmor. Ponp OKCHMAOB a3oTa, 0O30HA, YrapHOro Trasa, YIVIEBOAOPOIOB U
QJBJICTUIOB B 00pa3oBaHUH (HOTOXUMHUYECKOTO CMOTa.

Ilpakmuka

H3yuenue xuciommocmu ocaokog

Hccnedosanue 6030yxa na coodepoicanue meepovbix npumecell (8U3yaibHO U Npu NOMOWU
MuKpockona). /lepuyum npecHou 600bl Ha nianeme. 3acpsaznenue 600vl. Konyenmpuposanue
MOKCUKAHMO8 N0 Ouosocudeckum yenoukam. IlpedenvbHo donycmumvie KOHYEHMpPaAyuy eeujecmas



6 600e. O630p 3nauenu I/]K no naubonee onacnvim eewecmeam. Cmounsvie 600vl. Ilepsuunas,
8MOpUYHAs U mMpemuyHas o00pabomka cmouHviX 800. Xumuyeckue Ccnocodovl yoanieHus
3aepsisHenutl  (copoyus, — HEUMpanu3ayus,  Koazyuayus, — CMepuiu3ayus,  dKCMpaKyus,
anekmpoxumudeckue cnocobwot). Cunmemuueckue NOBEPXHOCMHO-AKMUBHbIE Beuecmed KaK
3aepsazHumenu euopocgepwvl. Mcmoynuku OUOKCUHOB020 3a2PA3HEHUS BOObL.

Onpeodenenue cooepicanus UOHO8 800opoda 8 8ode. pH- ¢paxmop 8o0wvl (uccredosanus
npobd 800bL ¢ NOMOUBIO DY MANCHBIX UHOUKATNOPOS).

«Onpedenenue ammuaka u UOHO8 AMMOHUSL 6 600ey. JKoliocuueckue npooiemvl
aumocgpepor.  Ilecmuyuovi.  Hncexmuyuowvl,  cepbuyudvl,  QyHeuyudvl,  pooeHmuyuobl,
Hemamoyuowl, axapuyuovl. Komniexcuas cucmema sawumul pacmenuii. Humpamot u Humpumat.
Ux enusinue na opeanusm uenogexa.

«OnpeodeneHue oMHOCUMENLHO20 KOIUYECNBA HUMPAMOo8 8 NOU6e.

«OnpedeneHue msadxjicenvix Memauio8 6 nouge (UOHO8 Meodu O0B8YXBANEHMHOU, CEUHYUA)Y.
Okonoeuveckuti  MoHumopuHe. 3adauu  9KONO2UYECKO2O ~MOHUMOPUHed. Xumuueckue u
ouonoeuweckue memoovl ananuza. buounouxayus. D@umounouxayus. Xumuueckue memoowvl
KOHMPOJIAL.

«Oyenka 3azpazHeHUsi 6030yXa NO COCMOSHUIO X80U COCHbLy. Memoodvl moHumopunea
8030YUIHOU Cpedbl.

«Oyenka 3aepsizHenus 6030YXa N0 COCMOSIHUIO X80U COCHBLY.

«Onpedenenue yucmomst 6030yXa NO IUUAUHUKAMY.

«CHez - UHOUKAmop yucmomol 8030yXax.

«Onpedenenue 3anvlieHHOCIU 8030YXA.

«Oyenxa uucmomvl ammocgheprHo2o  6030yXa NO  GeIUYUHE — ABMOMPAHCHOPMHOL
Hazpyskuy. Memoowvl MoHumopuHnea 6030yuHou cpeobi.

«Pacmenus - unouxamopwt n100opoousi nousy.

«Pacmenus - unouxamopvi KUCIOMHOCMU NOUBY.

«Pacmenus - unouxamopvi 600H020 PeAHCUMA NOUB.

«Opaeanonenmuyeckue noxazamenu 600blLy.

«Kecmkocmv  600b1y.  Memoovl  monumopunea  600HOU  cpeobl.  «Hccnedosanue
6000NPOBOOHOU B00bLY.

Tema 16. HayuHo- riccienoBatenbckasi IPOCKTHAS ICITEITBHOCTh

Teopusi. Tlonsatue npoekra. TUIBI TPOEKTOB, OCHOBHBIC ATAaIlbl BHITIOJHEHUS MPOCKTA.
Kputepun orieHnBaHUS BBITIOTHEHHS U 3alTUTHI MPOeKToB. Co3/1aHNe MPOEKTa OCYIIECTBISIETCS
O CJIETYIOUIAM dTaIaM:

- Omnpexenenue MpooJIeMBI;

- AKTyalm3anus TeM;

- Bpi0op 00bekTa n3yueHus;

- TlocTraHoBKa menu U 3a/1ad;

- TlonGop marepuana;

- BpI00Op METO/0B HCCIEI0BAHUS;

- TIpoBeneHne SKCIIEPUMEHTAILHOU PaOOTHI;
- Odopmienue paboThI;

- 3ammra npoeKTa, IpeCTaBIeHNE Pe3yIbTaTOB.

Ilpakmuka

BeinonHeHHe TPOEKTOB € MCIIONB30BAHMEM KOMITBIOTEPHBIX TEXHOJOTHHA.  3ammTa
MPOEKTOB.

23. DopMBI KOHTPOJISI U ATTECTALMU 00y YAIOIIUXCS

Jiss oTCneXMBaHHUSA pPE3YNbTAaTHBHOCTH 00pa30BATEIBHOTO TIpoIecca IO IPOTrpaMMe
«XUMHUS B )KU3HU YETIOBEKa» MCTOIB3YIOTCS CIEAYIONINE BUIBI KOHTPOJIS:

- TpeaBapUTENbHBIA KOHTPOIb (MpOBEpKa 3HAHUM ydalIMXCs HAa HAYAIbHOM JTare
ocBoeHus [IporpaMmmer) - BXOJHOE TECTUPOBAHMUE;

- TeKYUIMI KOHTPOJIb (B TEUEHHUE BCETO CPOKa pean3aliy MporpaMmbl);



- UTOTOBBbII KOHTPOJIb (3aKIIOYUTENbHAs MPOBEpPKA 3HAHWUM, YMEHHU, HABBIKOB IO
urtoram peanuzauuu [Iporpammsi).

DopMBbI aTTECTALUHU

- camocTosTenpHas pabora;

- TECTUPOBAHMUE;

- TBOPYECKHUE OTYETHI;

- y4yacTue B TBOPYECKUX KOHKYpCax M IPEAMETHOMN OJIUMIINAJIE IO XUMUH;

- TpEe3eHTalUs U 3alIMUTa [IPOEKTA.

Texkymmi KOHTPOJIb:

dopmamMu KOHTPOJI YCBOCHHUs yueOHOro maTtepuana [IporpamMmbl SBISIOTCS OTYETHI 110
[IPaKTUYECKUM paboTaM, TBOpPUECKHE paOOThl, BBICTYIUIEHUS Ha CEMHMHapax, CO3JaHHE
Mpe3eHTaluu no Teme u T. 1. OOyyaromnyecs: BHIMOMHIIOT 3aaHUs B WHAUBUAYAIBHOM TEMIIE,
COTpyJHHYAs C I[eJaroroM. BpIloNHEHNE MPOEKTOB CO34Aa€T CUTYAlUIO, I103BOJISIOILYIO
peanu3oBaTh TBOPUYECKHUE CHIIbI, OOECIEUNTh BBIPAOOTKY JIMYHOCTHOTO 3HAHUS, COOCTBEHHOTO
MHEHHsSI, CBOETO CTHJIA JEATEIbHOCTH. BKitoueHrne oO0y4aromuxcs B peajbHYI) TBOPUYECKYIO
JESITENbHOCTD, MPUBIEKAIONIYI0 HOBH3HOM M HEOOBIYHOCTHIO SIBIISIETCS CTUMYIJIOM DPa3BUTHUS
M03HABaTENbHOTrO UHTEpeca. OTHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTH BBIABIIATH MPOOJIEMBI U
pa3pearb BO3ZHUKAIOIINE IPOTUBOPEYHS.

ITo oxoHuaHUH Ka)KHOﬁ TEMBI MNPOBOAUTCA HTOIOBOC 3aHATHC B BHAC TCMATHUYCCKOI'O
TECTUPOBAHUS.

HTorosas arrecranms npeaycMaTprUBaeT BbIIIOJIHEHUE UHANBUYAJIbHOTO POEKTA.

3.0pranu3anuoOHHO-NeAAroOrnYecKue ycjaoBus peaauzanuu [lporpammel.

1.1 Yuedno-meroauueckoe odecnevenne IporpaMmol

Metonuka oOydeHuss MO mporpamme «XuUMHUS B OBITY» COCTOMT H3 COYETAHUSA
JEKIMOHHOTO  M3JIOKEHHS  TEOPEeTHMYECKOro  Marepwaja ¢  HarlagHbIM  [OKa30M
WUTIOCTPUPYIOLIETO MaTephalia M TMPUEMOB pEIIEHUs NpakTHYecKux 3aaad. OOyuwaromiuecs
3aKpEeIUISIOT MOJTYYCHHBIE 3HAHUS MyTEM CaMOCTOSATEIHHOTO BBIOJTHEHUS MPAKTHYECKUX paboT.
I[J'Iﬂ Pa3BUTHUA TBOPYCCKOI0 XUMHUYCCKOI'0O MBIINIJICHUS U HABBIKOB AHATUTHYCCKOM JACATCIIBHOCTHU
MeJaror MpoOBOAUT CEMUHAPBI, 3aHITHUS MO MPE3EHTAIMH TBOPYECKUX U MPAKTHUECKHX padoT,
MO3IrOBbIC ITYPMbI, MHTCIIJICKTYAJIbHBIC UT'PHI.

12. Marepuaabno-Texuudeckoe ofecnedenune [porpaMme
OpraHu3aliliOHHbIE YCIOBUS, IO3BOJIIOIINE PEAIN30BaTh COAEPIKAHUE JOTIOIHUTEIbHON
00pa30BaTeNbHOI MporpamMMbl «XUMUS B OBITY» MpPEaIoNaratoT HaTu4ue:

- IOMEIICHUS, YKOMIUIEKTOBAHHOTO CTaHJAPTHBIM y4eOHBIM 000pyAOBaHHEM U MeOesbio
(mocka, mapTel, CTYJbs, MKa(bI, STEKTPOOOECIICUCHIE, BBITSHKHON IIKad, PAKOBHHA C XOJIOIHON
BOJIOIIPOBOJAHOM BOJION).

- HeOOXOIUMBIX JIJIsl SKCIIEPUMEHTOB 000PYIOBaHUS U PEAKTUBOB.

- MyIBTUMEIUIHOTO 000pynoBaHHsS (KOMIBIOTEP, HOYTOYK, MPOEKTOp, (IIdII- KapThl,
9KpaH, CPE/ICTBA TEIEKOMMYHHUKAIUH (JJOKAJIbHbIE IIKOJIbHBIE CETH, BBIXO/l B UHTEPHET).

Junaktrueckoe obecredeHrne mpeanojaraeT HaTu4ue TeKCTOB pa3HOYPOBHEBBIX 3aJIaHUH,
TEMaTUYECKUX TECTOB 10 KaXI0MY pa3/iesly TEMbI, HHCTPYKIMH JIJIs1 BBIIOJIHEHNS IPAKTUYECKUX
pabor, Tabmuuel xumuyeckux osnemeHtoB JI.M. MenneneeBa, TaOJIMIBI pPAaCTBOPUMOCTHU
OCHOBaHUI, KUCIIOT, COJICH.

1.3. Kaaposoe o6ecneuenne IIporpaMmmel.

Ileparor, peamusyrommii IIporpamMMy JOJDKEH MMETh BBICIIEE WM CpeaHEe
npodeccuoHallbHOE  00pa3oBaHHWE B  COOTBETCTBYIOIIEM HAMpaBICHUU U JIADOpaHT,
o0ecrieunBalOIUN €€ MPAKTUIECKYIO YaCTh.
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