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ITosicauTenbpHas 3anuckKa
HanpasnenHocTs [Iporpammel €CTeCTBEHHOHAYYHAs
Ypoens ocBoeHus [Iporpammbr — 6a30BbIi

1.1. AKTyanbHOCTb U OCOOEHHOCTH IPOTrPaMMBI

Cuctema o61mero oOpa3oBaHHMs HE BCET/la MOXKET OOECIEeYHTh OO0YYaroIIUXCsl TaKUM
YpOBHEM 00pa30BaHMs, KOTOPbIM OyAeT IocTaTOyeH AJis pealu3allid UX CIOCOOHOCTEH B
BbIOpaHHOM cdepe aesrenbHOCTU. [IporpaMma BHEYpOUHOW IESATEIBHOCTH «XUMHS B OBITY»
(manee — IIporpamma) HampaBjeHa Ha pa3BUTHE U (HOPMUPOBAHKE y O0YUAIOMIMXCS LIETOCTHOTO
IIPEJCTABICHNUS 00 OKpY’KAIOIIMX BEIIECTBAaX HAa OCHOBE IOJYYEHHBIX XMMMYECKHX 3HaHUH. B
xoze peanmzammu IIporpaMmel, o0ydaromumecs COBEpIICHCTBYIOT CBOM yYMEHHUS M HaBBIKU B
peLIeHNH MPAKTUYECKUX 3a/1a4, YTO CIIOCOOCTBYET PA3BUTUIO y HUX JIOTMYECKOI0, HHKEHEPHO-
TEXHUYECKOTO M JKOJOTMYECKOro MbIIUIeHus. Ha mnpumepe Xumuu, ydamgecs IOIYy4alOT
IPEJCTaBICHUs O  METOJaxX  IO3HAHMs, XapaKTepHbIX  JUISI  €CTECTBEHHBIX  HayK
(3KCTIEpUMEHTATBLHOM M TEOPETHUYECKOM )

IIpenycmorpennas Ilporpammoil peanuzanus MEXIPEIMETHBIX CBS3€H IO3BOJMT
00y4aroImuMCcsl OCYIIECTBUTh HHTETPAIIMIO UMEIOIINXCS MPEICTABICHUN B IEJIOCTHYIO KapTUHY
MHUpa, a MPAKTHUYECKHE 3aHATUA M MPOEKTHAs JEATEIbHOCTh COBEPILIEHCTBOBATH yYMEHHUS U
HaBBIKH, HEOOXOAWMBIC Ui TPOBEACHUS HWCCIEAOBAHMS, COIOCTABICHHS (aKTOB, aHAIN3a
MOJTyYCHHBIX PE3yJIbTaTOB, paObOTHI C MPHUOOpPaAMH U PEAKTUBAMH.

Brnanenue 3HaHMSAMM O XMMHUYECKMX BEIIECTBAX MOIYT O0€CleYuTbh TI'PaMOTHOE
OTHOIIIEHUE K TIPUPOJIC U K COOCTBEHHOMY 37I0pOBbIO 0€3 HaHeceHus yuiepOa. [losromy 3HaHue
BO3MOJKHBIX TIOCIIJICTBUH BO3JEHCTBHA pPA3IMYHOTO pOJIAa XUMHYECKUX COCIUHEHUH Ha
OpraHu3M YeJIOBeKa CTAaHOBUTCS HEOOXOAMMBIM HE TOJIBKO JUIsl Bpayei, HO U JJIs KaxXI0ro
YeJI0BEKA.

3HaHus, TOJlydyaeMble B IIKOJE MO XHMHH, BO3MOXXHO M HEOOXOAMMO TPaMOTHO
IPUMEHSATh W B IOBCEJHEBHOM >ku3HHU. Ilo3HaBas ocHOBomHOJararomue 3aKOHbl XUMHH,
o0ydJaromuecs: 3HaKOMSITCS C COCTAaBOM M CBOMCTBaMHU Pa3IMYHBIX XMMHUYECKHUX BEIIECTB, KaK
€CTECTBEHHBIM 00pa3oM TNPUCYTCTBYIOLIME B UEJIOBEYECKOM OpraHu3Me, Tak U IpH
HE3aBUCHMOM BHEIIHEM Bo3/AeHCTBUH. LIIKOIBHUKH y3HAIOT, KAK KMEHHO 3TH BEI[ECTBA BIUSIIOT
Ha TPOIECCH JKU3HEACSITEIBbHOCTH OpraHu3Ma M Ha CaMy JKH3Hb YeJIOBEKa - YTO IOJIE3HO U B
KaKHX KOJMYECTBAX, a YTO MOKET OKa3bIBaTh OTPHUIIATEIIHHOE BIUSHHE.

ITporpamma «Xumusi B ObITY» 3HAKOMHUT O0y4aroIIUXCsl ¢ KOMIUIEKCHBIMU TpoOieMaMu
U 3a/lad4aMM, TPeOYIOLIMMH CUHTE3a 3HaHUH 10 psly npeameToB ((usmnka, OM0oI0rus, 3K0J0Tusl »
reorpadus, UCTOPHS).

DKOJIOTHYECKHE 3a/laud: aHaIW3 M3MEHEHUH B OKpYyXKalolleW cpene M opraHu3anus
CBOETO BIMSHUS Ha CUTYaIHIO, (GOpMUpPOBaHHE OEPEKHOTO OTHOILIEHHS K IPUPO/JIE.

Ousnueckue 3agadu: M3ydeHHe (U3NYECKUX CBOWCTB BEIIECTB, (U3NUECKHE METOJIBI
aHaJIM3a BelleCTBa.

Hcropruyeckne 3aauu: HICTOPUIECKUE CBEJICHHSI O BIMSHUM XMMHHU Ha KU3Hb YEIIOBEKa.

Bronornveckne 3a1a4n: n3y4eHNE XUMHUECKOTO COCTaBa OOBEKTOB KUBOW TPUPOJIBI.

WNudopmaruka nouck wuHpopmanuu B HWHTepHeTe, co3naHue M odopMIieHUE
Mpe3eHTaIHii, paboTa B TEKCTOBBIX U TAOJMYHBIX PEAAKTOPAX.

Conepxanne I[IporpaMMbl 3HAKOMHUT OOYYAIOMIMXCS C XapaKTEPHCTUKON BEIIECTB,
OKpY>KaloIIMX Hac B OBITY: BOJIa, TOBAPEHHAs COJIb, MMUIIIEBAsl CO/IA, C BELIECTBAMH, U3 KOTOPBIX
CHeNaHbl TMOCy/a, CIWYKH, KapaHJaiu, Oymara, CTpPOMTEIbHbIE MaTepHalibl, aBTOMOOMIIbHAS
TEXHUKA, JIEKapCTBa U T. II.

Takue Ttemnr kak: «Boma», «IloBapennas comb», «Crnuukmy, «bymara» nmarmT
BO3MOKHOCTh aKTyaJIM3allMM SKOJIOTMYECKUX 3HAHMM oOydaromuxcs. [IpakTudyeckue 3aHaTus



CIOCOOCTBYIOT (DOPMUPOBAHHUIO CHELMATIBHBIX YMEHMH M HaBBIKOB paOOTHI C BEIIECTBAMH U
000pyI0BaHUEM.

[IpoekTHBIE pabOTHI, TEMaTHKa KOTOPBIX HpuBoauTcs B IIporpamme, mO3BOJIAT
c(opMHpOBATH y 00yUAIOIINXCSl YMEHHE CAMOCTOSTEIbHO IPUOOPETATh U PUMEHATh 3HAHUS, a
TaKXe Pa3BUBAIOT UX TBOPUYECKHE CIIOCOOHOCTH.

AxktyanpHOCTh [Iporpammbl 00yciOBiI€HAa TeM, YTO B y4eOHOM IUIaHE MO MPEAMETY
«XUMH» OTBEACHO BCcero 2 Jyaca B HeAelnro B 8 1 9 knaccax u 1 wac B 10 u 11 kimaccax, 9ro gaer
BO3MOKHOCTh C(POPMHUPOBATH y OOYHaAIOLIMXCS TOJNbKO 0a30BblE 3HAHMS 10 IpeaMeTy. B Toxe
BpeMs Bo3pacT 15-17 ner sBisercss BaKHBIM Ui MPO(ECCHOHAIBHOTO CaMOOIIPEIeICHUs
oOyyaromuxcs. Bo3MoKHO, YTO IPOCHYBIIMHCS HMHTEpEC K XMMHUU MOXKET BIIUATH Ha BBIOOD
Oynyiei nmpodeccumu.

1.2. Ilenarornyeckas uemnecoodpasznocTs IIporpamMmel

[lenarornueckas nenecoodpasHocTs [IporpaMMbl 3akiro4aeTcsi B TOM, 4TO B Ipoliecce
o0y4yeHHs CO3AAI0TCS YCIOBUA K (POPMHUPOBAHUIO y OO0YYAIOLIMXCS LEJIOCTHOM KapTHHbBI MHpa,
BOCIIUTAHUIO JIFOJCH TBOPYECKMX U KOHCTPYKTMBHO MBICISIINX, TOTOBBIX K PpEIICHUIO
HECTaHIAPTHBIX JKM3HEHHBIX 3amad. Ha 3amsatusax mo Ilporpamme dopmupyrorcs ymeHus
Oe3omacHoro oOpalleHHus C BELIeCTBaMH, MCIOJIb3YEMbIMH B IIOBCEAHEBHOM JKH3HHU,
3aKJIAIBIBAIOTCS HOPMBI 3I0POBOTO 00pa3a >KU3HU. 3HAKOMCTBO OOYYAIONINXCS ¢ XUMUYECKUMHU
BEIIECTBAMH, U3 KOTOPBIX COCTOMT OKPYXAIOIIMH MHp, MO3BOJIAET PACKPbITh BaKHEHIIne
B3aMMOCBSI3U YEJIOBEKA U PA3JIMYHBIX BEIIECTB B CPEJIE €r0 OOUTAHHUS.

1.3. OtnuuurensHbie 0oco0eHHOCTH [IporpaMMel.

[IporpaMma MMeeT NPUKIAJHYIO HANpPaBICHHOCTh U CIYXUT AJs yJOBJIETBOPEHHUS
WHIMBUIYAILHOTO MHTEpeca OOYYaloUIMXCsl K M3yYCHHUI0 M TPUMEHEHUIO 3HAHUN MO0 XUMHUH B
noBceqHeBHON ku3Hu. B Ilporpamme craBuTca 3ajgaya  HEOOXOAMMOCTH OOECIEUYHUTh
XUMHAYECKYI0 TPaMOTHOCTh B HAIpPABICHWU COXPAHEHHUsS 370POBbS, KaK 3aJ0Ta YCHEITHOCTH
YeJI0BEKa B JKM3HM; JAETCs MOHATHE O JEKapCTBEHHBIX BEILECTBAX U MEXaHU3MaX UX JACUCTBUS
Ha opraHu3Mm uesnoseka. Copnepikanue Ilporpammel ompenensercs ¢ y4eToM BO3PACTHBIX
ocoOeHHOCTeH O00yJaroImuXxcs ¥ UX MHTEPECOB B O0JIACTH TO3HAHHUS MHUpa, K camomy cele,
KHM3HU B 1I€JIOM, a TaK)Ke C Y4ETOM ICHXOJIOTO-IIeAarorHuecKux 3aKoOHOMepHoOCTel 00yueHus u
(bopMHpOBaHUS €CTECTBEHHOHAYYHBIX 3HAHUH M BHIOB MO3HABATENBHON AesTensHOCTH. Ocoboe
BHHUMaHUe yJensercs (OpMUPOBAHHUIO SKOJIOTUYECKUX 3HAHUN 00yUYaroLUXCsl.

1.4. Lens u 3agauu [Iporpammel

Lenb: popmupoBanue y oOydarommuxcs rIyOOKOro M yCTOMUMBOTO HMHTEpeca K MHPY
BEIIECTB M XUMUYECKHUX MPEBpAICHHH, TPHOOPETEHHE HEOOXOTUMBIX MPAKTUIECKUX YMEHUHN H
HaBBIKOB IPOBEJICHUS SKCIIEPUMEHTOB.

3anauu:

OO6yuaromue:

pacmmpeHue Kpyro3opa OOydYarolIMXCsl ;- TOBBIIICHHE WX HHTepeca K XUMHH U

pa3BUTHE BHYTPEHHEH MOTHBAIMM y4eHUs uepe3 (HOpMHUpPOBaHME NPEACTaBIECHUH O

COCTaBe U CBOMCTBaX XMMHUECKUX BEIIECTB U MAaTEPHAJIOB, OKPYXKAIOIIUX YEJIOBEKA B

MOBCEHEBHON JKM3HM W MEOUIIMHE - pPACHIMPEHHe W YIrIyOJeHue 3HaHWM

o0yyaromuxcst O PpOJM XHUMHYECKHX JJIEMEHTOB M HMX COEAMHEHHH B

KHU3HEEATSIPHOCTH  OpraHM3Ma, O BAXKHEMIIMX XUMHUYECKUX MPEBPALICHUSX,

JeKAIMUX B OCHOBE MeETa0ojM3Ma, O TPUMEHEHHH B MEIUIIMHE HEKOTOPHIX

HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB; - PACHIMPEHHE M YIiIyOJieHHe 3HaHUH

0o0y4aromuxcst MO OBJAJEHUI0 OCHOBAMH METOJOB MO3HAHHUSA, XapaKTEPHBIX JUIS

€CTECTBEHHbIX HayK (HaOJIo/ieHHe, CpaBHEHHUE, OKCIIEPUMEHT, HW3MEpPEHHE); -

MOJTrOTOBKA 00YYaIOLINXCs, ODHEHTUPOBAHHBIX HA XUMUYECKHH Npoduib 00ydyeHus, K

YCBOEHHIO MaTepuala MOBIIIEHHOTO YPOBHS CIIOKHOCTH 110 XUMUH. PazBuBatomiue:

dopMHpOBaHHE CIEUUAIBHBIX YMEHMH W HaBBIKOB pabOThl C XUMHUYECKUMHU

BEIIECTBAMH W MaTepualiaMd B OBITY W HCIOJNB30BAaHUS TOJYYCHHBIX 3HAHWHA Ha



NpaKTUKE; .- pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH W YMEHHMHA  ydyalluxcs
CaMOCTOSITENIbHO MPUOOPETaTh U MPUMEHATh 3HaHUS Ha paKkTHKe. BocnurarenbHbie:
BOCIUTAHHE 3KOJOTMYECKONM T'PaMOTHOCTH M XHMMHUYECKOM KyJIbTyphl MHpU OOpalleHuu ¢

BCIIECTBAMHU .. BOCIIMTaHUE SMOLMOHAIBHO- IIEHHOCTHOIO OTHOLICHHS K OKpPYXAIOIIEMY
MHUDY; - OPUCHTALHS HA BBIOOP XMMHKO-OHOIOTHYECKOTr0 IPOQHUILSL.
1.5. Anpecat nmporpamMmsl

[IporpamMma axtyanpHa 1u1s oOy4daromuxcs 9, 10, 11 knaccos (15-17 ner). Ha oOyuenune
no [IporpamMme mpuUHHMAIOTCS BCE KEJAlOLIMe, MMEIoNIHe 0a30Bble 3HAHUS MO XMMHH M HE
MMEIOIIHE TPOTUBONOKA3aHHUH 110 3710POBBIO.

1.6. @OpMBI U PEKUM 3aHATHM.
®opMbl OpraHu3aluy y4eOHOT 0 3aHATHSA:

JIEKLINOHHO-CEMUHAPCKOE 3aHATHE;

MPAaKTUYECKOE 3aHSITHUE;
- becena;
Kondepenmms

, - UTpa.

®opmbl OpraHu3aniy 00pa3zoBaTENHLHOTO MPOIIECca - TPYIIOBasi, HHANBUAYaIbHAS.
Conepxanne [Iporpammbl mpeanonaraeT pa3HOOOpasHbIE BHIBI  JAEATEIBHOCTH
oOydaromuxcs: 6ecepl, AUCKYCCHH, TIPAKTHYECKHE U JTa00paTOPHbBIE PadOThI, CAMOCTOSTEIbHbIC
MPOEKTHBIE pabOTHI C HCIOIB30BAHUEM Pa3JIMYHBIX HCTOYHUKOB HH(OpMAaLny.
['pynmoBas (becena 3BpUCTHYECKAs, 3alIUTa MPOEKTOB, JJA0OPATOPHOE 3aHATHUE, JICKIIHS,
OJIMMIIMaJga, OTKPLITOC 3aHATHEC, ITPAKTUYCCKOC 3aHATUC, ITPE3CHTALUA, CeMI/IHap).
WHIMBHyalIbHAs (HaOIt0/IeHHEe, OTPa0OTKA HABBIKOB PEIICHUS MPAKTHIECKUX 33]1a4).
JlekumoHHO-ceMUHApcKast popMa MPOBEICHUSI YUCOHBIX 3aHATUH MO3BOJISET PACIIUPUTD
u er'IY6I/ITI> 3HAaHUA O XHMMHUUYCCKHX BCHICCTBAX, IMNMPUMCHACMBIX B 6I>ITy, CTPOUTCIILCTBC,
memuiHe W T.0. CeMmMHHaphl CIOCOOCTBYIOT TIOBBIIIGHHUIO YPOBHS CaMOCTOSTEILHOCTH
00y4JaroIMXcs B YCBOCHHM MaTepuayia U IMpH paboTe C JOMOJHUTEIbHBIMH HCTOYHUKAMHU
nHpopmanuu. [IpakTruyeckue 3aHATHS CIOCOOCTBYIOT (POPMUPOBAHUIO CIICIIMATBHBIX YMEHUH U
HaBBIKOB pabOThI ¢ XMMUYECKUMH BEIIECTBAaMHU U 00opynoBanueM. Co3/1aHie MPOSKTHBIX padoT
II0 OTACIIBbHBIM TEMaM HpOFpaMMBI MMO3BOJIAIOT pPa3BUTb TBOPYCCKUC CHOCO6HOCTI/I,
cOpMHUPOBATH Y OOYUAIOIINXCSI YMEHHUS CAMOCTOSATEIILHO MPHOOPETaTh 3HAHUSI.
Wurterpauus: mporpamMma yriyOnseT 3HaHHS 1O OHOJOTHMH, XHWMHH, OSKOJOTHH -
MEUIMHBIL, TICUXOJOTHU. VITOrOM yCBOGHHS IPOTPaMMBI SIBIISIETCS 3aIlIMTa MPOEKTA.
Pexxum 3ansTHIA: 2 pa3za B HE/IeNMo 1o 2 Jaca.
1.7. Cpoxk peanuzauuu [Iporpammel.
Cpoxk peamuzanuu mporpamMmbl 1 rtox. OOmiee KOIMYECTBO YYEOHBIX YacOB,
3aIUIAaHUPOBAHHBIX HA BECh Mepuoj oOydeHus: 68 4yacoB.
1. 8.Ilnanupyembie pe3ynbTaThl ocBoeHHs [Iporpammbl. OGpa3oBaTelbHbBIE
pe3yJIbTaThI:
[Mocne 3aBepuenus o0yuenus mo [Iporpamme oOyyvarommecst OyayT 3HATh:
COCTaB, CBOMCTBa, 00JAacTH TPUMEHEHHs HamOoiee pacripoCTpaHEHHBIX
BCIICCTB MW MATCpUaIOB W YMETb IMPUMCHATH HUX 110 HA3HAYCHUIO,
co0ro/1ast mpaBmiia 0€30MacHOT0 OOPALICHUS C HUMH; - POJIb XUMHYECKUX
SJIEMEHTOB W WX COCAMHEHHH B IKH3HEACATCIBHOCTH OpraHH3Ma; -
BO)XKHEHIIE  XUMHYECKHE  IPEBPAIICHUS, JIeKAIHE B  OCHOBE
MeTaboJn3Ma; - HEKOTOPbIe HEOPraHUYEeCKUEe U OPTaHHMYECKHE BEIIECTBa,
npuMeHsembie B Menuinae. [locne 3aBeprenust ooydenus mo [Iporpamme
oOyyaromuecst OyyT yMeThb:



COCTABJIATh CXEMbl OCHOBHBIX KPYrOBOPOTOB OHMOI€HHBIX 3JIEMEHTOB B
npupoae, OOOCHOBBIBATH pOJb KaXJOTO B COXPAHEHHHM INPUPOIHOTO
PaBHOBECHSI, AaHATM3UPOBATh IPUYMHBI U MOCIEACTBHS €r0 HApyLICHUS; -
MPOBOJIUTh XUMHUYECKUI SKCIIEPUMEHT IO OOHApY)KEHUIO KAaTHOHOB W
QHUOHOB B PACTBOPAX;
-co0r0AaTh npaBmiia 6€30MacHOCTH MPU OOpaIIEHUH C JIEKAapCTBEHHBIMH BEILIECTBAMU H
cpeacTBamMu OBITOBOM XUMUU 5
-COCTAaBJIATH OTYET O IIPOJIEITAHHOM 3KCIIEPUMEHTE,
-IIPUMEHATH BELIECTBA 110 HA3HAYEHUIO,
-pelmaTh 3a1a4 pa3jIMYHON CTEIIEHU CI0KHOCTH: KaK TUIIOBBIC, TAK U KOMILIEKCHBIE;
-pa3BUBaTh COOCTBEHHYIO MHHMIMATHBY M IO3HABATEIbHYIO aKTHBHOCTH NPH PELICHUU
Pa3IUYHBIX BOIPOCOB U IPOOJIEM B XMMHUU.
Jlnsi MOHUTOPUHTA PE3yJIbTaTUBHOCTH 00pa3oBaTenbHOro mpouecca nmo Ilporpamme
«XHMHS B OBITY» UCIIOJIB3YIOTCS CIEIYIOIINE BUbI KOHTPOJIS:
IIpEeJBapUTENIbHBIA KOHTPOJIb (IIpOBEpKa 3HAHUM yJaluxcs Ha Ha4aJbHOM
sTane ocBoeHus [IporpaMmMbr) — BXOJHOE TECTUPOBAHUE;
TEKYILUI KOHTPOJIb (B TEYEHUE BCEro cpoka peanusauuu [Iporpammer);
WUTOTOBBIM KOHTPOJb (3aK/IIOUMTEIbHAsl TMpOBEpKa 3HAHUM, YMEHHI,
HaBBIKOB 110 UTOraM peanuszaunuu IlporpamMmer).

2. Conepsxanue [Iporpammer
2.1. YueOHbI (TeMaTHUECKHI) TUIAH
HazBanmue pa3znena KonuuectBo yacoB dopma
Bceero | Teo us 1 aKTUKa arrecTaliy/ KOHT
o
BBoaubie 3aHsTHS. 6 4 2
1 | Ucropus 4 2 2 Bxonnoe
B3aMMOOTHOIICHUH TECTUPOBaHUE
9eJI0BeKa U TPUPOIBI
2 CBoiicTBa BEIIECTB 4 2 2 TECTUPOBAHUE/ OTUET
o
PaKTUYIECKO
it abote
3 [Touemy u kak mpotekatroT | 4 2 2 TECTUPOBaHUE/ OTUET
XMMHUYECKHE PEaKIHH o
HPaKTHYECKO
it abote
4 Bona 4 2 2 TECTUPOBaHUE/ OTUET
o
IPaKTHYECKO
it abote
5 UwucTteie BemecTBa u cmMecu | 4 2 2 TECTUPOBaHUE/ OTUET
B KU3HH o
9eoBeKa MPAKTHYECKO




i abore

[ToBapenHas coub u caxap

TECTUPOBaHUE/ OTYET
o

MPAKTHIECKO
it abote

XUMUS TUIIA

TECTUPOBaHUE/ OTYET
o

IPAKTHIECKO
i abote

Conuku

TECTUPOBaHUE/ OTYET
o

IIPAKTHYECKO
i abote

bymara

TECTHUPOBAHUE/ OTYET
0 T aKTUYECKOU

abote

10

XuMusu CTPOUTCIBCTBO

TECTUPOBaHUE/ OTYET
o
NPaKTUYECKO
i
abore

11

Xumus 1 MeIuIHAa

TECTUPOBaHUE/ OTYET
1o
MPAKTHIECKO
i
abore

12

XHWMHMS ¥ TPAHCIIOPT

TECTUPOBaHUE/ OTUET
o
IIPaKTUYECKO
171

abote

13

XUMUS 1 YUCTOTa B JOME

TECTUPOBAHUE/ OTUET
no
MPaKTUYECKO
i
abote

14

XUMUSI U KOCMETUYECKHE C
eCTBa

TECTUPOBAHUE/ OTUET
o

MPaKTHYECKO
it abote

15

XUMHUA U [J1aHETA 3EMITS

TECTUPOBaHUE/ OTUET
o

MPaKTHYECKO
it abote
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68 33 35

2.2. Conepsxanue [Iporpammel

Beenenue

OOume npaBuia paboOThl B XUMHUECKoW Jabopatopun. TexHuka 0e30macHOCTH MpU
pabote B xumuueckoi sadopatopuu. OkazaHue NepBOH MOMOIIM IPU HECYACTHBIX CIIydasiX.
[IpaBuna paboThl C KUCIIOTaMH, IIEJIOYaMHM, JIETYYMMH BeliecTBamu. HarpeBartenbHbIe
npuOOpsl U TpaBuiIa paboThl ¢ HUMU. XUMHUYECKas MOCyAa oOuiero Ha3HadeHus. MbITbe U
CYILIKa XUMHYECKOMU MOCYBI.

Ponp xuMuM B JKM3HM 4Ye€JOBEKa M pa3BUTHM uyesoBeuecTBa. O030p BaKHEHUIIMX
KJIACCOB COCIMHEHMM, HCIOJIb3YEMbIX 4YEIOBEKOM. XHMMHS -TBOPEHUE IMPUPOABI U PYK
yesoBeKka. XUMusl BOKpYT Hac. XMMHUYECKUE BELIECTBA B IIOBCEIHEBHOM JKU3HU YEJIOBEKA.

IIpakTuka:

[Tpuemsr oOparteHus: ¢ HarpeBaTeIbHBIMU MPHOOpamMK (CIIUPTOBKA, TUIMTKA, 600s110aHs)
1 XMMHUYECKOH MOoCcy 101 00111ero Ha3HaYeHHUsI.

CocraBieHue TaONML, OTpAXKAIOIIUX KJIACCU(PUKALMIO BELIECTB, H3rOTOBJIECHUE
ITUKETOK HEOPraHMYECKUX BELIECTB, COCTABJICHUE CIIMCKA PEAKTHUBOB, HECOBMECTUMBIX IS
XpareHusl.

Tema 1. Mcropus B3aMMOOTHOLIEHUH YEJIOBEKA U IIPUPOIBI

VctouHuKkM 3Heprum (ucuepmaeMble M Heucdepraemble). «IKOJOTHMUECKUH PIOK3aK».
Heo6xoanMocTs GepexHOro OTHOLIEHHUS K OKpYKarollei cpene. YenoBek U Npupoaa B AaJeKOM
MPOLUIOM: MPHUCBAUBAIOLIEE XO3AWCTBO. JlpeBHHE ntoau. BiusHue NpuUpOAHBIX YCIOBHM Ha
pacceseHue U 3aHATHsL IPEBHUX JIFOACH.

OcHOBHbIE 3aHATUS JPEBHUX JIOJIell: cobuparenbcTBO M oxora. [IpucBauparoiiee
X0351cTBO. JIOKaNbHBIM XapakTep BIUSHUS JEATEIBHOCTH JIPEBHUX COOMpaTenel U OXOTHUKOB
Ha [IPUPOLY.

Ilepexon denmoBeka K MPOU3BOIALIEMY XO3AUCTBY. IIpoumsBondinee XO3sHCTBO.
Bo3nukHOBEHME 3emilelieuss M CKOTOBOJACTBA. BosxelcTBue Ha NOpUpPOAY JIPEBHHUX
3emJieieNblieB U CKOTOBOAOB. CTuxuiiHoe mnpupojononb3oBanue. OnycteiHUBaHHe. [10enb
[ABWJIN3AIIUN.

Ot xonecHuLBI 10 camoieTa. MI3MeHeHne XapakTepa NpUpOAOIIOJIb30BAHNS B IIPOLECCE
Pa3BUTHS YEJIOBEUECKOro 00IIecTBa

Uenosek u npuposa B HacTosmeM. [IpsMoe u KOCBEHHOE BO3JIECHCTBHE XO3SIMICTBEHHOMN
NEeATEIbHOCTH 4YelloBeKa Ha mnpupoxny. HMuartpongyknusa. Heucuepnaemble U ucdepliaeMble
WCTOYHUKHU 3HEpruu. MICTOUHMKM 3HEpruu (McuepriaeMble U Heucuepnaemble). « IKOJIOTHYECKU
prok3ak». Heo6xoauMocTh OepexHOro OTHOILEHHsI K OKpYXKarolled cpeae. AJbTepHATHBHBIE
HMCTOYHUKHU YHEPTUH.

[IpuinBHBIE 2n€KTpOCTaHIIMK. DHEprus BeTpa. ['eorepmanbHas 3Heprus. buosnepreruka.

[IpakTrnueckue 3aganus

MopenupyeM BETPSHOM IBUTATEb.

CtpouM «po3y BETPOB» CBOEH MECTHOCTH.

[IpeBpanienue pa3HbeIX BUJIOB SHEPTUH IPYT B Apyra.

Harpesaem [10-pa3sHOMY (mepenaua TEIJIOBOM SHEPIUuu U3JIy4ECHHUEM,
TEIUIONPOBOAHOCTBIO, KOHBEKIIUEN).

Tema 2. CBoiicTBa BELIECTB.

Xumudeckue u GU3NUecKue CBOMCTBA BemiecTB. YncThie BemecTBa U cMecu. OCHOBHBIE
IpPUEMBl C TBEPABIMH, >KUJKUMH W Tra3o00pa3sHbIMU BemlecTBamMH. JlaGopaTtopHble CrocoOb



MOJIy4eHUs1 HEOpraHudeckux BemiecTB. IIpomecc pacTtBopeHust BemecTB. PacTBopsl M HX
MIPUTOTOBJICHUE.

[IpakTrnueckue 3ananus

[TonydeHne yrieKucIIoro raza, KUCiIopoa B 1ab0paTOpHH.

[Tonyuenue cynbarta Mmenu u3 Meau , cepedpa u3 HUTpara cepedpa u T.1

Tema 3. [ToyemMy U KaK MPOTEKAIOT XUMHUYECKUE PEAKIUH.

Mmoroo0pa3ue U 3aKOHOMEPHOCTH MPOTEKaHUs XUMUYeCKuX peaknuil. Knaccupukanus
XUMUYECKUX peakluil. 3aKOHOMEPHOCTHM MPOTEKAaHMUsI XUMHUYECKHMX peakuuil. BHemHue
MPU3HAKK TMPOTEKAHUSI XUMHUYECKUX peaklHil. XMMHUYECKHE YpaBHEHHUS. 3aKOH COXPaHEHUs
MaccChl BEUIECTBA. XMMUUYECKHE PEAKIIUU B KUBBIX OPraHU3Max.

[IpakTrnueckue 3aganus

CocraBieHue ypaBHEHUN peakiuii 10 UEMNOYKe MpeBpalieHUumn.

OneiTel «3Mes M3 caxapHOM MyAphlb», «B3aumMonencTBue METAUIOB C  COJISHOM
KHCIIOTOM.

[IpoBeneHME KaYECTBEHHBIX PEAKIIU.

Tema 4. Boga.

Boga B macmrabe mtanetsl. KpyroBopot Bogsl. [Ipupoanas Boga u e€ mpecHOl BOAbI Ha
wranete. llpecHas Boma m ee 3amachl. DKOJOTHYECKHE MPOOJIeMBbl YUCTOM BOAbl. Boma B
opranusme 4enoBeka. Boga B menuuuHe U gapMakonoruu. AHOMaanu (GU3MYECKUX CBOMCTB .
PactBopsromas cnocooHocTh BojbI. [Ipo0aemMbl TUTHEBOM BOIBI.

[IpakTuka:

AHanus BoJibl U3 NPUPOJAHBIX UCTOUHHUKOB.

PactBopsitoniee Jericteue BO/IbI.

Ounctka BO/IbI.

OnpennMeHne KECTKOCTH BOJbI U €€ YCTPAHEHUE.

MHuoro Mu Bofibl OBOIIax U ppyKTax?

Tema 5. Huctele BEHIECTBa U CMECH B )KM3HU YEIIOBEKA

Mucrteie BemectBa Juctumnuposannas Bona, Kucinopoa. Cepebpo, Bogopoa, Ceunen u
np. Uctunneie pactBopbl. Cmecu Mopckas Boga. ['panut. Crans. PactBop xiopuaa Hatpus ais
uabekuil. Yyryn. Bo3ayx. bazanst. Ctekno. DMynbcus «Macio B Boje». PasHOBHAHOCTH
cMmecelf, 00JacTH HX HCMHOJb30BAHUS B IOBCEJHEBHON XHM3HM 4eloBeKa. ['OMOreHHble U
rereporeiHsle cmecu. Cmecu B ¢apmakosoruu. [Ipumeps! KUAKHX, TBEPABIX M ra3000pa3HbIX
cMmeceil. OHOPOIHBIE U HEOTHOPOAHBIE cMecH B ObITy. CBolcTBa cMmeceil. Pa3enenue cmeceii.

Brigenenne BemecTB W3 HEOJAHOPOJHOM CMeCH, OOpa30BaHHOW PACTBOPUMBIMU U
HEpAacTBOPMMBIMU B BOJ€ BellecTBaMu. OTcTanBaHue: Bolaenenue BeMeCTB U3 HEOJHOPOIHOM
cMecH, 00pa30BaHHOW HEPACTBOPUMBIMU B BOJI€ BELIECTBAMM C DPA3IMYHOM IJIOTHOCTHIO. B
JeNUTeNbHON BOpOHKe. JlMCTUIUIALMS, BhIapuBaHue, IeHTpudyrupoBanue, xpomarorpapus
KpUCTaJIIN3alus U Bo3roHka. [leperonka uim QucTHiUisus - cnoco0 pasjiereHus, OCHOBaHHBIN
Ha pa3JInyuy B TEMIIEpATypax KUIMEHUs APYT B APyre KOMIOHEHTOB.

IIpuem pazneneHuss OJHOPOAHBIX CMECEM IyTEM HCHApPEHMs JIETYYUX KUAKOCTEH C
IIOCJIEIYIOIEN KOHIeHCalnen nx napos. [IpuMep: nosrydeHne TUCTHIIMPOBAHHON BOJBI.
Pemenue 3a1ay Ha HaX0XAEHUE MAacCOBOM M OOBEMHOM 011 KOMIIOHEHTa cMecH. [IpakTuka

W3rotoBnenne mnpocredmmx (UIBTPOB U3 MOAPYYHBIX cpeAcTB. Pasnenenue
HEOJHOPOJHBIX CMECEH.

OuncTka MEIHOTO KYyIopoca OT HEpaCTBOPUMBIX U pacTBOPUMBIX mpuMeceil. Tema

6. [ToBapenHas conb 1 caxap

Posnb moBapeHHOI cotu B 0OMEHE BEIECTB YesIoBeKa U KUBOTHBIX. CosieBoil OanaHc B
opranusme denoBeka. lIpumeHeHue xyopuaa HaTpUs B XO3AWCTBEHHOM JESITEIBHOCTH
yenoBeka. Kornma conp - sia. 3noynorpebienue conbio. Vcnonab3oBaHue XJIopuaa HATpHs B
XUMHUYECKON MPOMBINUICHHOCTH. Vcrnonp3oBaHue XJjIopuaa HATpUs B MUIIE, MEIUIUHE.



[IpousBoacTBo moBapeHHoil conu. Caxap u ero cpoiicTBa. [lose3Hble W BpeaHBIE YEPTHI
caxapa. HeoObluHOE IpMEHEHNE caxapa.

[IpakTuka.

CgolicTBa pacTBOPOB IOBapeHHOMU

conu. ['oput nu caxap?

Tema 7. XuMust DUIIA

N3 dero cocrour numa. XUMHUYECKUH COCTaB MPOAYKTOB MuTaHusA. (OCHOBHbBIE
KOMIIOHEHTBI TMIIM: JKUPbI, OCJIKH, YIJIEBOAbI, BUTAMUHBI, COJIM. XHUMHS MPOJYKTOB
pPacTUTEIBPHOTO M JKMBOTHOI'O IPOUCXOXKAEHMs. DPusnonorus nuueBapeHus. I[IpoaykTsl
OBICTPOr0 MPUTOTOBIEHUS M OCOOEHHOCTH MX INpou3BozcTBa. [Ipouecchl, mpoucxonsdmue npu
BapKe, TYIIEHUM U XapeHuu nuimu. Kak caenaTe ey He TOJBKO BKYCHOH, HO U IOJIE3HOM?
J106aBKH B MPOAYKTHI MTUTAHUS.

XUMHUYECKUE peaKkLUuud BHYTpPU Hac. XHMMHUYECKHE IPOLECCHI, MPOUCXOASIINE IPH
XPaHEHUHU U MepepaboTKe CeNbCKOX03sIMCTBEHHOIO ChIpbsi. KOHCEpBaHThI U aHTMOKUCIIUTEINH, UX
pOJIb.

Crioco0bpl XMMUYECKOI0 aHalIM3a COCTaBa BEUIECTB B NpoAyKTax nuTaHus. CoaepkaHue
BUTaMUHOB Y MUHEPAJIbHBIX BEUIECTB B MMUILEBBIX MIPOAYKTAX.

IIpakTuka

Onpenenenue kaduectBa Meaa. [IpoBepka Mea Ha HaTMUKMe KpaxMalia, Mea, caxapos3bl.

Onpenenenue sumamunosA, C, E B pacTUTEILHOM Macile.

OrnpesnenieHre HUTPATOB B IPOJYKTaX.

()npenenenne kodenHa B HATUTKAX

OrnpenenieHne KUPOB B CEMEHAX PACTEHU.

KauecTBeHHbIe peakliiy Ha IPUCYTCTBUE YIIIE€BOIOB.

XHUMUYECKUE OIBITHI C AKEBATEILHON PE3UHKOI.

Omnpenenenue coep:kaHus MOBAPEHHOMN COMM MPOIYKTaX MUTAHUS (MACIO, ChIPbI)

Tema 8. Cinuku

[Mupodopsl. Uctopust mzobperenusi cnmyek. Crnmukum [lancenss m Yokepa. Crnnyku
Copua. Crnmuku HWpunu. IlIBeackue cnumuku Jlynncrpema. Kpacubiit u Oensiii  docdop.
OKHCIUTENBHO BOCCTAHOBUTENIBHBIE IPOLECCH, IMPOTEKAIOMIME MpPU 3aKUTaHUM CIUYKH.
OcHOBHbIE BUJIbI COBPEMEHHBIX clnyeK. JlepeBaHHbIe(M3rOTOBIEHHBIE U3 MATKUX MOPOJI IepeBa
- OCHHBI, JMIbI, TOIOJS, AaMEPUKAHCKOM Oenoil COCHbl M T. M.), KapTOHHbIE M BOCKOBBIE

(mapaduHOBBIE - U3TOTOBJIICHHBIE U3 XJIOMUATOOYMaXHOTO KI'yTa, MPOMUTAHHOTO TTapaduHOM).

Ilo MeTony 3a’kuraHus - TepOUHbIE (3aXKUTaIOIINEcs IPU TPEHUHU O CIIELUAIbHYIO TOBEPXHOCTh
TEPKY) U 6ecTEPOUHBIE (3aKUTAIOLIUECS [TPU TPEHUH O JIFOOYIO TOBEPXHOCTB).

Cnnueunoe npousBoactso B Poccun. CtpoeHne, cocTaB U U3TOTOBIICHUE CITHYEK.

Crneunanbhble cnnuky. LLITopMoBbie (OXOTHUYBH) - TOPSIINE HA BETPY, B CHIPOCTH U 0]
noxném. Tepmuueckue - pa3BUBaIOLINE IPU TOPEeHUN 0oJiee BBICOKYIO TEMIIEpaTypy U Jaroliue
IIPU CrOpaHUM TOJIOBKM OoOJjblllee KOIMYecTBO Teruia. CHUrHalbHBbIE - JAIOLIMe NpU TOPEHHU
1BeTHoe 1iaMs. Portorpaduyeckue - Jaroliie MTHOBEHHYIO SIPKYIO BCIBIIIKY, HCIOJB3YEMYIO
npu  ¢ororpadpupoBanur. CurapHble CHOUYKA YBEIMYEHHOTO pa3mepa i Ooiee
MIPOJOJKUTENBHOTO TOPEHUSI IPU PaCKypUBaHUM cUTapbl. TpyOouHble- CIMYKH YBEIMYEHHOIO
pasmepa Uit Oojee MPOAOIDKUTEIHHOTO TOPEHHs MPHU PACKYpPUBAHUHM KYPUTEIBbHOM TPYOKH.
KamuHHbIE - OU€Hb JAJIMHHBIE CUYKH, YTOOBI 3aKUTaTh KaMHUHBI. ['a30BbIe - MEHbIEH JJIUHBI >
YyeM KaMUHHBIe, 4YTOOBl 3aXuUrarb ra3oBble Tropeiku. JlexkopaTuBHbIE (IIOJAapOYHBIE,
KOJIJICKIIIOHHBIE) - OrPaHUYEHHBIE BBIYCKHM KOPOOKOB (MHOTAAa HAaOOpaMu, YIOXKEHHBIMH B
JIEKOPaTUBHYIO KOPOOKY).

[IpakTnka

Nzyuyenne cBoiicte PCBMUWYHBIX BUJIOB chnuyek (OBITOBBIX, OXOTHUYBHX,

TEPMHUYECKHUX,



CUT'HCIIBHBIX, kxtMUHHBIX, ¢oTtorpadpuyeckux).

Tema 9. bymara

OT mepraMeHTa M MICJKOBBIX KHUT A0 Hamux AHed. L[lemmronoza. Ces3syromue:
KaoJIMH, KapOOHAT KaJbIMs, MUTMEHTHI. XJIOM4aToOyMakHble TKaHU. Buiel Oymaru m ux
IIPaKTUYEeCKOoe Ucroib3oBaHue. TexHonorus npousBojactsa oymaru. CTpykTypa Oymaru noj
MHKPOCKOIIOM BO ()JIyOpPECLIEHTHOM CBEUEHUHU.

[TonyhabpukaTel UIs MPOU3BOACTBA OyMaru: JpeBeCHass Macca WM IeJUII0JI03a;
LEJITF0JI03a OJHOJIETHUX pPAacTeHHH (COJIOMBI, TPOCTHHMKA, KOHOIUIM, pUCAa U JPYIHX)* .
MOJTYLIEJIT0NI03a; MaKyJaTypa; TpsIM4YHAs MoJyMmMacca; JUlsl CIEeLUalbHBIX BUIOB OyMaru:
acOecT, IIepCTh U IpYTUe TEKCTUIIbHBIC BOJIOKHA.

[Tpon3BoacTBO OyMaru: NpUroToBiIeHUE OyMa)KHON Macchl (Pa3MoIl U CMELIEHHE
KOMITOHCHTOB, MPOKJICHKa, HAMTOJIHEHNE U OKpacka OyMaKHOW Macchl)® BBIpabOTKa OyMaKHOU
Macchl Ha OymarojienarenbHoi MamnHe (pa30aBieHne BOJIOW U OYMCTKA MacChl OT
3arpsA3HEeHU, OTINB, IPECCOBAHUE U CYIIKA, a TAK)XKE NEePBUYHAS OTJEIIKA)® .OKOHUYATeIbHasl
oTJeNKa (pe3Ka); COpTUPOBKA U yIIAKOBKA.

[IpakTuka.

N3ydeHue cBOMCTB pa3In4HbIX BUJIOB OyMaru.

[ony4yenue Gymaru.

Tema 10. XuMus u CTpOUTEIBCTBO

Crpourenshble pactBopbl. M3BecTh. Men. Ilecok. beron. Llemenr. Hcropus crekna.
Kuprnmun. @apdop u dasire. [IpeBecuHa yHUKaIbHBIN CTPOUTEIBHBINA MaTepUal.
JlakokpacouHble Marepuasbl. CBOHCTBa 0iM(bI, MACISHBIX KpPacoK, sMalieil, pacTBOPHUTENEH.
[Tonatne 00 SKOJOTMYECKH YHCTHIX MaTepuanax. Kepamuueckas mena. 3umaput. Kamprmur.
Comomutr. I'pyHTroOnmoku. Cuiamkarel MeTaJUIOB U BsDKyluue Mmarepuansl. Kopposus
CTPOMTENBHBIX MaTepuanos. [ToimMepsl B CTpOUTENBCTBE.

XUMUYECKUE CBOMCTBA CTPOUTEIBHBIX MaTEpUAJIOB

XHUMHYECKasi CTOMKOCTb - 3TO CBOMCTBO ITOKA3bIBAECT, HACKOJIBKO MaTepuan yCTOWYUB K
BO3JICUCTBUIO IPYI'MX BEIIECTB: KUCIIOT, HIEN0YEH, COJIEH U Ia30B.

Koppo3nonnast yCTOWYMBOCTH CBOMCTBO MaTepuajla IPOTUBOCTOSATh BO3ACUCTBHIM
OKpy>Katolei cpesbl. Yalre Bcero 3To0 OTHOCUTCS K CIIOCOOHOCTH HE MPOITyCKaTh Biary.

PacTBOpHMOCTB - CBONCTBO, MPU KOTOPOM MaTepHall UMEET CIIOCOOHOCTh PaCTBOPATHCS B
Pa3IUMYHBIX KUAKOCTSX.

Anre3ust - CBOWCTBO, KOTOpOE XapaKTEpU3yeT CHOCOOHOCTh COENUHATHCA C JIPYTHMHU -
MaTepuagaMH U MOBEPXHOCTSIMH.

Kpucrammsanus - xapakTepucTuka, Ipu KOTOPOM MaTepuail MOXKET B COCTOSIHHHM I1apa,
pacTBOpa WM paciiiaBa 00pa3oBbIBaTh KPUCTAILIBI.

Bunp! 3arpsasHenuii (bUieBble, paAuallMOHHbIE, OMOJIOTUYECKUE, ITYMOBBIE), 3HAUEHUE
YKUBBIX OPraHU3MOB B JOMax U KBapTHpax.

JlpakTuka

Onpenenenne OTHOCUTENBHOM 3albIJIEHHOCTH BO3/1yXa B IOMEIIEHUH.

Pemenue 3ana4 ¢ 9KOJIOIrMYECKUM COIEPIKAHUEM.

Tema 11. XriMug 1 MeTuIIHAa

[lepBpie marm xumuu B MeguiuHe. I[loHsTHe o (apmakosoruu, HaTPOXUMUH,
xumuorepanuu. [lapanenbc - OCHOBONOJOKHUK MeIuMUMHCKONM xumuu. Knasauil 'anen .
¢dapmakonor. I1. Dpaux - 0OCHOBOMONIOKHUK XUMUoTepanuu. [Ipopeccun: XumMuk, OMOXUMUK,
¢dapmareBt, 1abopanT. JlekapcTBeHHbIe BemecTBa. Kinaccudukanum 1ekapcTBEHHBIX BEIIECTB:
dapmakonornyeckas, xumuueckass. CbIpb€ IS MOJIyY€HUS HEOPraHMYECKHX, OPraHHMYeCKHUX
JIeKapCTBEHHBIX BemlecTB. MopMbl JeKapCTBEHHBIX MpenapaToB: TaOJETKH, Apaxe, CBEUH,
SMYJIbCUH, CYCIIEH3UHU, HACTOMKH U JIp.

IIpakTrka

O3nakomiieHHE ¢ (OpPMaMU JIEKAPCTBEHHBIX MPENapaToB.



3HAaKOMCTBO C 00pa3aMH JIEKapCTBEHHBIX CPEZCTB U OIBITHI C HUMHU.

OKckypcus 6) MEAIYHKT.

Camble TpoCThIE U3 JIEKAPCTB

[lepmanranar kanus. Mcrtopus oTkpeitus. ®Pusnueckue cBoilcTBa. OKHUCIUTEIbHBIC
cBoiicTBa. [IpumeHeHHe pacTBOpOB IepMaHraHaTa Kaiauss B ObITy, B MeaunuHe. [IpaBuna
XpaHeHus. Mepbl NepBOM IMOMOIIM MpPU OTPABJICHHH KOHIEHTPUPOBAHHBIM pPACTBOPOM
nepmaHranara kxanus. Ilepoxcun Bomopona, ucropus OTkpbiTusA. Ileprupposs. dusmyeckue,
XUMUYECKHE  cBoWcTBa.  lIpumenenme B MeaMuIMHE:  KPOBOOCTAHABIMBAIOLIEE U
ne3uHpuuupyromiee cpeactso. Moa: uctopusi OTKpbITUS, CTPOCHUE, PU3NUECKHE U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE.

Boprast kuciora, OOpHBIM CHOUPT, AHTHUCENTHYECKas AKTUBHOCTh. (DU3HOIOTHYECKHIA
pacTtBop.

Jlsmuc. Hamateipubiii criupt. ['ekcaruapat xmopuaa kaiabiusa. [entarumpar cynabdara
LMHKA.

AKTHUBUPOBAHHBIN YTOJIb.

[IpakTuka

[Ipurorosnenue pacTBopa xJI0puAa Kanblus ¢ 3aJaHHOU MaCCOBOM JTOJIEH.

«Kunkum xameneon». Pasznoxenue mnepokcuga Bopopona. H202  oxucioutens,
BOCCTaHOBUTENb. PacTBOpeHMEe o2 B BOJE, B ciupTe. Pacrio3HaBaHue noau10B.
ObeciBeunBaHue pacTBOPA MEPMAHTaHATa Kallus aKTUBUPOBAHHBIM YTJIEM.

SInoBHUTHIC BEIIECTBA

SAner. Knaccudukanumsi SAOBUTBHIX BEUIECTB. YTapHBIM ra3: NpPU3HAKA OTPAaBJICHUS.
Oxkazanue neppoii nomouu. Pryts. TokcuunocTs napoB pTyTu. Cov pTYTH: KOJIOMETb, CyJieMa
npuMeHeHue B meaunuHe. Mbimbsak. CBunen. CoeguHeHuss Xpoma. TOKCHMYHOCTB
opraHuueckux pactsopureneil. IlpaBuna xpanenus s10B B ObITy. Mepbl E€pBOM MOMOLIM IIPU
OTpaBJICHUU. XUMUS U MEIULIUHA.

Buozennsie snemenmeot u ux coeounenus

OOmuii 0030p OHMOJOTHYECKON pONH 3JIEMEHTOB-OpraHOreHOB Yriepona. Bomopon.
Kucnopon. Azort. Cepa. ®ocdop.

buonoruueckass posnb HEKOTOPBIX HEMETAIJIOB, HE OTHOCSIIMXCS K opraHoreHam drop.
Xnop. bpom. Mon. Kpemuunii. Cenen.

buonoruuecku BakHblE HEOpraHMYECKHE coequHEHHs HemerauioB. Kucnopoa. O30H.
Boma. Munepansupie Boabl. Ilepokcupn Bomopoma. (depMeHTAaTHBHBIE CpPEACTBA 3alIMTHI
opranusma. CepoBoniopoa. AMmuak. [{lukn moueBnHOOOpa3oBanus. MoHOOKcH T a30Ta.

Hutpatsl, HUTpUTHL. YTiekuciblit ra3. MoHookcHu yriepoja. bydepHsie cuctems!

opranusma. ['mapoxapOonarnas 6ydepHas cucrema. @ocharnas 6ydepHas cucrema.

Mexanu3m  OydepHoro nedcTBus  cucTeMbl. B3auMOCBSI3b  KpyroBOPOTOB

OMOTEHHBIX IEMEHTOB

Heoprannueckyro OMOXMMHIO MOKHO paccMaTpuBaTh KakK MPHJIOKEHHWE HPHUHIIUIIOB
KOOPAMHAIIMOHHOM XMMHU METAJUIOB K OMONOrMYeckUM mpobieMaMm. MeTanasl B OpraHu3Me
4eJIoBEKa

buonoruueckas poiap «METaJIOB KU3HI

O6mmit 0630p pormm «metauioB. Hatpuit. Kanmii. Marauii. Kanenuii. JlanHabIe MeTauIbI
paccMaTpuBaroOTCs COIJIaCHO IUIAaHA.

1Coneprxanue B 3eMHOM Kope. Baxkneime npupoaHble COeAMHEHHUS.

2. Conepxanue u (GopMBbl CYIIECTBOBAHUS B JKMBBIX OpTraHM3Max. buonormdeckas
pOJIb.

3. [IpumeneHne MeTauIa ¥ €ro COeIUHEHNUN B METUIIUHE.



4, TOKCUYHOCTH MeTajljIa U €ro COeTMHEHUM. )
O6mmit 0630p ponu MeramwioB. JXKene3zo. Mapranern. Ko6anst. Menp. [{luak. Monubes.
JlaHHBIE METaJUTBI PACCMATPUBAIOTCSI COTIIACHO TUTAHA:

1 Conepxanue B 3eMHoOiI1 Kope.

2 BaxHeiilIie mpUPOIHbIE COSHHEHHUS.
3 Cozep:xanue U (hOpMBbI CYLIECTBOBaHMS B XKMBbIX OpraHu3Max. buosoruueckas pois.

4 IlpuMeHeHre MeTaJlla U €r0 COSAMHEHUI B MEIUIIMHE.

@u3nojIoruyecKkass M TMaTOJOTUYECKasl pOJIb HEKOTOPHIX SJEMEHTOB B OpraHu3Me.
KomriekcHple  (KOOpIMHAIIMOHHBIE) COCAMHEHMS] pPAa3MYHBIX 3JEMEHTOB B OpraHU3Me.
DnemMeHThl, 00JIe3HH, JeKapcTBa. bHoIOrnuecKkr akTHBHbBIE MOJIEKYJIbI.

Bonga. AmuHOKHCIOTBI. AckopOuHOBas kuciora. OpPTOMONEKYIspHAs MEIHUIIHHA.
buonoruuecku akTUBHBIE OJUTOMEpbl buHosornueckas pojb HEKOTOPBIX METauIoB, HeE
OTHOCSIIINXCS K «MeTauiaM ku3Hu». Anmromunuii. Cepedpo. bapuii. Ptyts. CBunel.

[IpakTuka.

TemaTuueckas BUKTOpPHHA «XuMus u MCOULIMHA).

dusnyeckas XUMHA 1 MeIUIIMHA

®du3nosor - 3To PU3MKOXUMHUK, UMEIOUTUN IO C SBJICHUSMH >KHBOTO OpraHU3Ma.
N.M. CeuenoB JXXuBbie opraHiu3Mbl MOTYT CYIIECTBOBATH JIUIIb OIaroapsi X 3aMedyaTenbHOM
CIIOCOOHOCTH KHHETUYCCKH KOHTPOJIUPOBATH XUMHUYCCKHE PEAKIIMH U TEM CaMbIM TOJIaBIISIThH
CTPEMJIEHHE K JIOCTHMKEHHUIO TEPMOJIMHAMHYECKUX paBHOBecuid. MB. bepe3nn Xumuueckas
TEpMOJIMHAMUKA U KUBbIE OPraHU3Mbl TepMoIMHAMUKA U OPTaHU3MBbI.

Xumuueckass U OMOXMMHYECKass KWHETHKa W Katanu3. depMeHTh - OHoIoTHYecKue
KaTaJIM3aToOpbl. 3HAYEHUE PACTBOPOB JJIsl OMOJIOTHH U METUIIMHEI.

KucnorHo-1menouHoe paBHOBecHEe U Oy(epHBIE CHCTEMBI OpraHu3Ma.

AmuHOKHCIOTHBIE Oy(dhepHbie cucTeMbl. benkoBsie OydepHble CHCTEMBI.

N3menenue KHCJIOTHO-IICJIOYHOI'0 paBHOBCCHUS IIPH PA3JIMYHBIX 3a00/I€BaHUAX.
MEJINIMNCKUE matepuansi

Heoprannueckue wmeaumuHCKue Marepuansl. Meramisl.  YTIIEpOIHBIE MaTEpHUAJIb.
MexaHu3Mbl B3aUMOJCHCTBUS MEIUIIMHCKUX MaTepUaOB € OHOJIOTMYECKUMHU CHCTEMaMHU.
B3anmopeicTBua: Marepuan - KpoOBb, Marepuan - TKaHb, Marepuan - KJIETKa, MaTepHal
OMONOIMMEDBI.

HckyccTBenHble opranbsl. ANmnapaTsl «MCKYCCTBEHHOE CEpILE-JIETKOE», «MCKYCCTBEHHAs
nmoyka». MCKycCTBEHHOE CepAlLEe YeI0BEKAa ¢ aBTOHOMHBIM HCTOYHMKOM MUTaHUA. Bompocsl k
CEMHMHAapam:

WNon: wucrtopust OTKpHITUS, CTpoeHUe, (U3NYecKne M XHMMHUYECKHE CBOMCTBA,
IIPUMEHEHUE.

2. bopHas kucnora, OOpHBII CIUPT, AaHTUCENTUYECKast aKTUBHOCTb.

3. ®uznonoruueckuit pactop. Jismuc. HamarteipHblil ciuprt.

4. OypauunuH. AKTUBUPOBaHHBIA yrosb. I'opununuky, muiactelpu. WX npumenenue,
CBOMCTBa, CIOCOOBI XpaHEHMUSI.

5 . Acniupus. [Ipumenenue, hapMakonorndeckoe 1eHCTBUE Ha OPraHU3M.
6. AHTHONOTHKY, Kaccudukanus. JlucOakTpuos.

7 . ApomaTHueckue Macia U ux JeHCTBUE Ha OpraHu3M. ApomaTeparnusi.
8. Acnupun, hu3MYECKUe CBOWCTBA, HCTOPHS MONYYEHHS.

9. AHTHOMOTHKM, UCTOPHUS OTKPBITHS.
1 O. Knaccuduxanus s0BUTHIX BELIECTB.

11. VrapHblii ra3: npu3Haku otpasieHus. OKa3aHue TEPBOM MOMOIIH.

12, Pryrs. Tokcnunocts mapoB prytu. Conm pTyTH: KaloOMeENb, CYJIEMA,
IpUMeHeHHe B MeaunuHe. Mbimbsak. CeuHen. CoennHeHus Xpoma.



[Ipaktuka

HcceneloBanue JIEKapCTBEHHBIX ITPENApaTOB.

HenoBast urpa «Cnacute OonbHOTO». JlemoBass uUrpa CONMPOBOXKIAETCS IMPOBEACHUEM
KaueCTBEHHOIO0 aHalM3a pacTBOpa KOHKPETHOI'O BEUIECTBA XUMHUYECKMMHM METOJAMHU.
(BemectBa: THOCYnb(hAT HATpUsA, HOBOKAWH, JIAKTAT Kayibliusd, O-TIIOKO3a, MEIHBIA KYNOpoc,
cynb(ar Maruus).

HccnenoBanye TOKCHYHOCTH OBITOBBIX BemiecTB. OcropoxkHo, mumieBbie JlobaBku! Mx
JelicTBue Ha OpraHu3M.

Pemenue 3ana4 no o0rieit XUMUKM ¢ MEANKO-OHOJIOTHYECKOM HAIMIPaBIEHHOCTHIO.

Konkype (konuuecTBeHHBIN) uncia pemeHHbIX 3agad. CocTaBieHue COOPHUKOB 3adad
yuamuxcss no Teme (¢ pemienusimu). CocTaBleHHE TBOPYECKUX PACUETHBIX 3a1ad IO
Pa3JIMYHBIM Temam.

JlekapcTBeHHbBIE IIpenapaThl, UX BUIbl U Ha3HaueHUE. Kaxnoe JIEeKapCTBO -XMMHYECKUN
pEaKTuB.

Muororpannsiil ioa. [louemy Hon HamoO AepkaTh B INIOTHO 3aKyIMOPEHHOM CKIISTHKE.
«3enéHKay WM pacTBOp OpwmuaHTOBOTO 3enéHoro. HeoObuHbie CBOMCTBA OOBIYHOM
3€JIEHKHU.

AKTUBHPOBAHHBIN YIOJIb.

JlexapctBa oT npoctyabl. Butamunsl CamoienbHbIE IEKapCTBa.

ACNUpYH WU alueTWICAIMIIMIOBAs KUCJIOTa U €ro cBoicTBa. UTO moJie3Hee: acnupuH
WK yrcapuH, HypodeH win ubymnpoden?

Ilepexucs Boopoaa u rujpomneputr. CBoicTBa NEPEKUCH BOAOPOA.

[lepmanranat kanusi, MAapraHilOBOKUCIBIA KalHWil, OH € «MapraHlOBKay.
HeoObrynble  cBoOWCTBa MapraHmoBKd. Kakylo  OMacHOCTh MOMKET MpPEICTaBIAThH
MapraHioBKa.

Hy»xHa 11 B JoManiHei antedyke O0pHast KHCIOTA.

Crapble JieKapcTBa, KaK ¢ HUMU ITOCTYIUTb.

Bormpocsl k cemunapam.

1 . [lepmanranar kanus. Ucropust oTkpbiTusi. GU3ndyeckue  CBOMCTBA.
OxkucnurensHble cBoMCTBA. [IpaBuna xpaHeHus: nepMaHaraHara Kaiusl.

2. IlpuMeHeHue pacTBOpa MepMaHraHara Kajius B ObITy, B MeauuuHe. Mepbl nepBoi
IIOMOILY IIPY OTPABJIEHUH KOHLICHTPUPOBAHHBIM PACTBOPOM IIEPMAHIaHATa KaJlus.

3. PactBop OpuinnanToBoro 3eneHoro. Ilepokcun Bo1oposia, UCTOPHS OTKPBITHS.
[Ieprunposns. Ousndeckue, XUMUYECKUE CBOMCTBA. [[pumenenne B MequumHe:
KpPOBOOCTaHaBIIMBAlOIIEE U JIe3UHPUIHMPYIOLIee CPEACTBO.

[IpakTuka.

[omyuenue ompodopma.

JleiicTBre  KUCIOT Ta  OpWJUIMAHTOBBIA  3€JICHBIM.

[IlenrouHOE pacuieIeHne JEBOMULIETHHA.

KauecTBennas pCaKnuAa Ha NEPOKCUA BOJAOPOIA.

Tema 12. Xumus u TpaHciiopT

Marepuainbl, KOTOpblE HCIOJIb3YIOTCS Ui M3TOTOBJIEHUS aBTOMOOWIeH. 3ampaBouyHble
KHUAKOCTU (TOIIMBO, Macja, CMa3KH, OXJIaXJalollue *XUJAKOCTU U T. I.); PE3UHBI - HIMHBI U
PE3MHOTEXHUYECKHE U3/ENINs; IUIaCTMAacChl; OTAENOYHOJEKOpaTHUBHbIE MaTepHaibl (0OMBKa,
JAKA M KpacKH, aHTUKOPPO3MOHHBIE MOKPBITUS U T. II.); KJIEH, TEPMETUKU. DJIEKTPOJIUT - ITO
YTO-TO 3HaKOoMo€. beH3uH, KepocuH U Apyrue Npou3BOIHbIE HE(TH, IPOLECCH TPOUCXOSIINE
IIPU HKCIUTyaTallii aBTOMOOMIISL. DKOJIOTHUs U aBTOMOOMIIb. [IpakTHka:

1. ben3un n KCPOCHH KaK PaCTBOPUTCIIN.



OnbITHl IO O03HAKOMJICHHIO C PACTBOPSIONINM JIEHCTBHEM HEPTENPOIYKTOB, KaKk U
MPEIbIAYIINN, IJI0X0 BUAHBI C IEMOHCTPAIIMOHHOTO CTOJA, IIOATOMY UX JIydIlle BCErO CTAaBUTH B
KauecTBe J1abopaTOpHO pabOTHI.

a) B MPOOUPKH ¢ OCH3UHOM, KEPOCHHOM M BOJOW HanMBaroT 1o 0,5 MJI pacTHTEIBHOTO
Macia u B30anTeiBalOT. Macimo pacTBopsieTcss B yrieBomoponax. OTMedaroT JIydmryro
pacTBOPUMOCTh B OCH3UHE.

0) B HeOOdbIIME CcTakaHYMKKA WK (HapdopoBble YalIKH C TEMH XK€ >KUIKOCTIMHU
MOMENIAI0T KYCOYKU TKaHU C MATHAMH KHpa U MEPEMEIINBAIOT MX CTCKJISIHHOW Majo4yKon 2-3
MmuH. [locne BeICEIXaHUS TKaHU, TOMEIIEHHBIC B OCH3WH U KEPOCHH, OKA3bIBAIOTCS OYUIIICHHBIMU
OT JKHpa.

2. I'openue BBICHINX yrieBom1opoaos.

a) CmauuBarOT NOJOCKK (PUIBTPOBATIBHOM Oymaru B O€H3MHE, KEPOCHHE, Ma3yTe U
IIOJUKUTaloT UX. BelecTBa ropsar cBeTsumMcs iaMeHeM. Beicime yrieBo1opoisl IpyU FOpeHuu
00pa3yrT KOTMOTb.

0) Ha >xesie3Hble IIaCTUHKY WU (apdopoBbIe KPHIILIKHA HAIMBAIOT 110 HECKOJIBKY Kalleslb
OeH3MHa, KepOCHMHA M CMa304YHOTO Macjia MM Ma3yra M Tojpkuraior. Habmogaror To ke
apineHre. OOpalaroT BHUMaHUE Ha JIETKYIO BOCIUIAMEHAEMOCTh OEH3MHA M Ha CPaBHUTEIBHO
TPYAHYIO 3aTOPAaeMOCTh Ma3yTa.

B) B JKeJIE3HYIO WM (PapdOpOBYIO JIOKEUKY TTOMEIIAI0T HeOOIBIION Kycouek mapaguHa u
HarpeBaroT ero B I1amMeHu ropenku. [lapadun nnaBurcs, a 3aTeM roput, 00pa3ys KONOTb.

3. Ounctka O€H3MHA U KEPOCUHA.

beHsuHn u kepocuH mocie 3aBOJACKOW IEPErOHKU COAEpKaT MpUMecH HAa(PTEHOBBIX
KHCIIOT W JPYTrUX BEIECTB, OCIOXKHSIOIUX HUX MpuMeHeHue. HeouuiieHHBIH KepocuH,
HaTpuMep, II0X0 MOJHUMAETCS MO (UTHIIIO JIAMITBI, C1ab0 TOPUT M OBICTPO OOpaszyer Harap.
Heouurennple NpoayKThl MOXKHO y3HATh 110 TPS3HOMY BUY U MAJIOH PO3PAYHOCTH.

Ounctky MPOU3BOASAT 0OBIYHO, oOpabaTsiBast He(TEPOTYKTHI criepBa

KOHIIEHTPUPOBAHHOMN KUCIIOTOM, a 3aTeM IIEJI0YbIO.
HamuBator B OOJBIIYIO JAEIHTENBHYIO BOPOHKY 15—20 MIJI HEOYMIIEHHOTO KepocHWHa U
npuOapsoT 2-3 M KOHIEHTPUPOBAHHON CEpHOW KUCIOTHL. BOPOHKY 3aKpbIBAIOT MPOOKOW U
cMech BCTpAxuBaroT okosio 10 muH. Ilpu 3TOM BOpPOHKY JepkaT mpoOKOWl BHU3 U BpeMs OT
BPEMEHHU OTKPBIBAIOT KpaH, YTOOBI BBITYCTUTh BBEPX Mapbl JeTyuux BemiecTB. [locie sToro
CMECH JaI0T PACCIOUTHCS, Ha UTO Takxke moTpedyeTrcs MUHYT 10 miu axke 0oJiblie, U MEJICHHO
CIIyCKAIOT HUYKHUH CJIOH KUCIJIOTO TY/IPOHA.

OcraBumiics B BOPOHKE KEPOCHH IPOMBIBAIOT IOAOOHBIM K€ CIOCOOOM BOAOH B
TedyeHre |—2 MmuH. BoaHblii cinoil cmyckarooT, a KepoCHMH MNpOMbIBalOT 5 10-NpoLeHTHBIM
pactBopoM 1menouu. [Tocne cauBaHUs MIEIOYHOTO €0 OTMBIBAIOT OT KEPOCHHA BOJOW OCTaTKU
uienouu (mpoda denondranenHOM).

VY6exnarTcs B TOM, YTO OYHUIIEHHBI KEPOCUH OKa3bIBaeTcs 0ojiee MpO3pavyHbIM, JTydIle
TOPUT U UMEET IPYroM 3amax.

Ha nuctku ¢uibTpoBaibHOM OyMaru NOMENIAIOT KaIUIM HCXOJHOTO U OYHIIEHHOIO
KkepocuHa. OUHIIEHHBIH KEPOCUH HCTIapsIeTCsl OJTHOCThIO, HEOUHILEHHBIN OCTaBISAET Mocie ceds
IIATHO IIPUMECEN.

Tema 13. XuMHUd ¥ UUCTOTA B JOME

Mpeuia. CocraB, CTpOEHHE, MTOJIyUYEHHUE.

CuHTeTHYECKHE MOIOLINE CPEICTBA U IOBEPXHOCTHO - aKTUBHBIE BELIECTBA.

OcHoBuble  kommnoHeHTl CMC: noBepxHocTHO-akTUBHbIe  BemecTtBa (IIAB);
BCIIOMOTATENIbHbIE BEIIECTBA: IIEJIOYHBIE COJM - KapOOHAT M CHJIMKAT HAaTpUs, HEHTpasbHbIE
comu cynbhar u ¢ocdhaTr HATPUSA; KAPOOKCHMETIIIIEIIIION03a, MMOJMBUHUIIUPPOIHIIOH,
XUMHAYEeCKHe oTOenuBaTenu (Iepcoiin); XMMHUYEeCKHe OoTOenuBarenu (MepeKuch BOAOPOAA);
¢busnueckue (onTHueckue) oTdOenmBaTeNu - (GIyopecuupyIolue COeTUHEHUS; aJCcOpPOIMOHHbBIE



Kpacutenu (yiabTpaMapuH, WHIUTO, CHHTETHYECKHE OPTaHMYECKHUE MHUTMEHTHI); Onoa00aBKU
(dhepMeHTHI (JTUTa3bl, TPOTeassl U Ap.); OTAYIIKN; AHTUCTATUKH.

CpenctBa OBITOBOM XUMHHM - XHUMHYECKHE CpPEACTBA MO YXOAy 3a COOCTBEHHOCTHIO.
OlleX/I0M, ToMeleHusIMl, aBToMoOmnsiMu. K cpeactBam  OBITOBOM  XUMHUHM  OTHOCSIT
Ne3nH(UIMPYIONTNE CPEACTBA, PEMEIUIeHTH U Tp. cpenactBa. CpenctBa OBITOBON XUMWH,
MIpUMEHsIeMbIE /1715l BBIBEICHUS TATEH.

IIpakTuka

Onpenenenne PH - cpeas! B MbUTax U MIAMITYHSX.

[IpuroroBneHne Mblla U3 CBEYKU U CTUPAILHOW COJBI.

BoiBenenne mnsteH ¢ Tkanu. Mputa. CocrTaB, CTpOeHHUE, IMOIy4YeHHE.

CpaBHeHHE CBOWCTB MbLJIa CO CBOMCTBAMH CTUPAJIbHBIX MOPOILIKOB.

Tema 14. XuMus 1 KOCMETHYECKHUE CPEACTBA

Kocmernueckue moromue cpeactsa. Kpemsl. [lenomoromue cpeacrsa. OnosiackuBaTenn
n koHgunuonepsl. ['enu. CocTaB U CBOWCTBAa Kak COBPEMEHHBIX, TaK U CTapUHHBIX CPEICTB
TUTUEHBI, TPAMOTHBIM BBIOOP CPEICTB TUTHCHBI; IOJIC3HBIE COBETHI MO YXOAY 32 KOXKEH,
BOJIOCAMH M TMOJIOCThIO pTa. CoCcTaB M CBOMCTBA HEKOTOPBIX MpPENaparoB TUTHEHHUYECKOM,
ne4eOHOM U IeKOPAaTUBHON KOCMETHKH, TPAMOTHOE MX HMCIIOJIb30BaHHE. XUMUYECKUE TIPOIECCHI,
JieXxaIIre B OCHOBE YXOJia 3a BOJIOCAMH, UX 3aBUBKHU, YKJIAJKH, OKPACKU; MPABHIIBHBIA YXOJI 3a
BOJIOCAMH, TPaMOTHOE HCIOJb30BAaHUE TMpENapaToB [Uisi OKPackd H YKJIAJIKH BOJIOC,
OpPUEHTUPOBAHUE B NX MHOTOOOpa3HH.

J1e30/10paHThl U 030HOBBIH «IIUT) MJIAHETHI.

Jlymucthle BemecTBa B napproMepun, KOCMETHKHU, MOIOIIIUX CPEICTBAX.

D¢dupnsie macna. CocTas.

Crnoxmnsie 3¢upsl. CocTaB, CTpOEHUE, MOTYYECHHUE.

[IpakTrka

N3ydenue cocraBa [lekopaTUBHON KOCMETUKH 110 3TUKETKAM.

Omnpenenenue PH - cpenpl B MbUTaX U MIAMITYHSIX.

W3Biieuenne »pUPHBIX Macel M3 PacTHTEIBHOro Mmarepuana. llepednas MmsrTa, €10BOE
Maciio.

[TonydyeHue CnOXHBIX 3(PUPOB M3 OPraHUYECKUX COENMHEHUH. DTUIIMETAaHAT (3amax
poma). M300yTumnstanar (ppyKTOBbIH 3amax).

Tewma 15. Xumus u nnanera 3emiis

XUMUYECKUE JJIEMEHTHI B Owocdepe. buoreHHbIe W BTOPOCTCIICHHBIE XHUMHYCCKHE
JMeMeHThl. Makpo W MHKpOdJIeMeHTHl. [IpuuuHBI W TpPU3HAKK HEJOCTaTKa B OpraHu3Me
YeloBeKa HEKOTOPHIX AJIEMEHTOB. buoreoxumuueckue nUKIbL. [{UKITBI Ta3000pa3HbBIX BEIIECTB .
Ocanounsle nukiel. KpyroBopor azora B Ouocdepe. Cuaepanus. Kpyrosopor yriepona B
o6uoctepe. KpyroBopor kucmopona B Ouochepe. Ilpaktuueckas pabora «KauecTBeHHOE
OTpe/ieJICHUE HEKOTOPBIX TSKENBIX METaIoB B Bojae». ATMochepa Kak CBETO(DHIBTP.
3acopeHHOCTh aTMocdepsbl. [IpuunHbBl M3MEHEHUs SPKOCTH, I[BETa aTMOc(ephl, MPO3PAYHOCTH U
BUIUMOCTH aTtMmocepbl. Dxonoruueckue mpobiemel B arMmochepsl. [lapHukoBbiit 3ddexT.
[TapaukoBeie Ta3pl. BTOpocTeneHHBIE KOMIOHEHTHI aTtMocdepbl (YIJIEKHCIBIM Tra3, MeTaH,
OKCHJBI a30Ta, TponocepHslii 030H, xjJopdTopyriepoas). llocneacTBus MapHUKOBOTO
s dexra. O30HOBBIN MUT U 030HOBas Abipa. [lukm o3oHa. [IpUunMHBI UCTOHUYEHUS O30HOBOTO
mmrta. BemecrBa — 3arpsisautenu Tponocdepsl. Okcuapl cepbl U Xyopa. KuciaoTHbIe TOXKIU.
Xumu3M mnponeccoB. POTOXUMUYECKUN cMOT. Poib OKCHMIOB a30Ta, 030HA, YrapHOIro rasa,

YrJII€BOAOPOAOB U AJIbACTUIOB B 06p3.30BaHI/II/I (pOTOXI/IMI/IquKOFO cMora.
TlpakTuka

Mzyuenne KUCJIOTHOCTU OCAOKOB.

. Jedumut npecHoit Boas! na maanete. 3arpsizaenne BOJIbI.
00630p 3nauenmit IIJIK mo nambonee omacHpiM BemecTtBaM. Crtounbie BOJIbI. IlepBuunas,
BTOpUYHAS U TpeTU4YHas oO0paboTKa CTOYHBIX BOJ. XHMHUYECKHE CIIOCOOBI YHalleHUs



3arpsi3HeHuil  (copOuusi, HeWTpanu3auus, KOaryjslus, CTEpUWIM3alMs, OSKCTpaKIus,
INEKTPOXUMUYECKHE CmOoco0bl). CHHTETHYECKHE TMMOBEPXHOCTHO-aKTUBHBIC BEIIECTBA Kak
3arpsizauTenu ruapochepsl. ctounnku JIMOKCHHOBOTO 3arpsi3HEHUS BOJIBIL.

Omnpenenenue conepxxkanuss MOHOB Bonmopona B Boae: PH- dgakrop Boas! (McciaenoBaHust
po0 BOJIBI C TOMOIIBIO OYMa)KHBIX HHIUKATOPOB).

«Omnpenenenne ammuaka 1 MOHOB ammoHMs B BOjie». DKOJIOTHYECKHE TTPOOTIEMBI
mutochepsl. [lectunmnpl. UHcekTuuapl, repOUnmbl, GyHTULKIbI, POACHIITIINIBL,
HEMaToLu/bl, akapuuuabl. KomiiekcHas cucrema 3amuTsl pacteHud. Hutparsl u HuTputsl. Mx
BJIMSIHME HA OPTaHU3M YEJIOBEKA.

«OHpeHeJ’ICHI/IC OTHOCHUTECJIIBHOT'O KOJIMYCCTBA HUTPATOB B IIOYBE».

«OmnpenieneHHe TSHKENbIX METaIOB B MOYBE (MOHOB MeAH JIByXBaJIGHTHOW, CBUHIIA)Y.
OKOJIOTMYECKUH MOHUTOPUHI. 33Jla4yd  HKOJOTMYECKOTO MOHUTOPUHIA. XHMHYECKHUE U
OMOJIOrMYeCKHe METO bl aHaIN3a. XUMHUECKUE METOIbI KOHTPOJIS.

«OLeHKa 3arpsi3HEHHs BO3JlyXa IO COCTOSHUIO XBOM COCHBD». MeTo/ibl MOHUTOpPUHIA
BO3JYLIIHOU Cpepl.

«O1eHKa 3arpsi3HEeHUs BO3/lyXa 110 COCTOSIHUIO XBOU COCHBI».

«Or[peI[eneHHe YHUCTOTHI BO31yXa 10 JIMIIaMHUKAMY).

«CHer — MHANKATOP YUCTOTHI BO3IyXay.

<<OHpCI[eHCHI/Ie 3allbJICHHOCTHU BO3aYyXa».

«O1ieHKa YUCTOTHI aTMOC(HEPHOT0 BO3/yXa 110 BEJIMUNHE aBTOTPAHCIIOPTHON HArpy3Ku».
Metoapl MOHUTOPUHTA BO3IYIIHON Cpeibl. «PacTeHus — UHIUKATOPHI IUIOJA0POIUS TIOUYBY.

«PacTteHus - MHIUKATOPBI KUCIIOTHOCTH TTOYBY.

«PacTeHuss — MHIKUKATOPBI BOJHOTO PEXUMA MOUYBY.

«OpraHoyIenTHYECKUE MOKA3aTeIU BOIbD.

«Kectkocts BOAbp». Meroasl MOHMTOpUHIA BOAHOW cpenbl. «MccimenoBanue

BOJONPOBOJHOU BOJIBI».
Tema 16. HayuHo- uccienoBatenbckas IPOEKTHASI 1EATEIbHOCTh
Teopus. [lonarue npoekta. TUIBI TPOEKTOB, OCHOBHBIE 3TAllbl BBIINOJIHEHUS MPOEKTA.
Kputepun onieHMBaHUS BBINOJIHEHUS U 3alIUTHI POEKTOB. Co3/1aHNE MPOEKTA OCYIIECTBISAETCS
10 CJICIYIOLIUM HTaram.
Onpenenenue npoOIeMsl;
Axrtyanuzanus TeMe - BeiObop o0bekTa n3yueHus;
IlocTranoBka 11enu u 3a7ay;
[Tox6op matepuana;
Br16op MeTo10B HcciieI0BaHNS,
[IpoBenenue sxcnepuMeHTaNIbHOI padoThl® .. OdopmiieHne paboThI®
3aimuTa NpoeKTa, NpeCTaBIeHUE Pe3yJIbTaToB.

MMPUKITIIKT

BoinonHeHne MNpPOEKTOB € MCHOJIb30BAaHUEM KOMITBIOTEPHBIX TEXHOJOTUH. 3amura
MIPOEKTOB.

2.3. ®opMbl KOHTPOJIS M ATTECTAIIUU 00 YyJarOIIUXCS

Jlig  oTclieKMBaHUS PE3yJIbTATUBHOCTU 00pa30oBaTENbHOTO Ipolecca IO IMporpaMmme

«XUMUS B KU3HU YETIOBEKA» UCIOJIb3YIOTCS CIEIYIOLINE BUIbI KOHTPOJIS:

MpeIBAPUTENIbHBIN KOHTPOJb (IIPOBEPKAa 3HAHUM YydYalluXcsl Ha HAdajJbHOM JTare
ocBoeHus [IporpaMMebl) - BXOJHOE TECTUPOBAHUE; - TEKYIIMA KOHTPOJb (B TEUCHHUE
BCETO CPOKA peaTn3alluy MPOTPaMMBI)®.
WUTOTOBBIA KOHTPOJb (3aKJIIOUMTENbHAs] TMPOBEpKA 3HAHWK YMEHHI HAaBBIKOB IIO
uroram peanuzauuu [Iporpammer).



@opMbI aTTECTallMM - CAMOCTOSITENbHass pabdoTa .- TECTUPOBAaHUE; -
TBOPUYECKHUE OTYETHI; . Y4acTHE B TBOPUECKHUX KOHKYpCAaxX M IpPEeIMETHOU
OJIUMITUAJIC [10 XUMUU; - MIPE3EHTALMS U 3alUTa MPOEKTa.

Texymui KOHTPOJIb:

dopMaMu KOHTPOJISI YCBOEHUS yueOHOro marepuaia [IporpaMmsbl SBISIOTCS OTYETHI O
IMPAKTUYCCKUM pa60TaM, TBOPYECKHC pa6OTBI, BBICTYIUICHUSA Ha CEMHHapax, CO3JaHUuC
npe3ceHTaluu 1o TeMC U T. I. O6yqafoumecs1 BBIITIOJIHAIOT 3aJaHHUd B MHAUBHUAYAJIbHOM TCMIIC,
coTpyagHu4as ¢ 1eAarorom. Brmonanenue MMPOCKTOB CO34aCT CUTYyAllUI0, I103BOJIAIOLIYIO
pE€AIN30BaTh TBOPUCCKUE CHUIIBI, 00ecIeYuThb BBIpa6OTKy JJMYHOCTHOI'O 3HAaHMHi, COOCTBEHHOTI'O
MHEHHMSI, CBOETO CTWJIS JEATENbHOCTH. BKitoueHrne oOydaroniuxcsi B peajbHYI0 TBOPUYECKYIO
ACATCIIBHOCTD, IMPHBJICKAIOUIYIO HOBU3HOH U HEOOBIYHOCTBIO SIBJISETCS CTUMYJIOM PpPa3BUTHA
MO3HABATEIBHOTO HHTEpeca. OHOBPEMEHHO Pa3BUBAIOTCS CITIOCOOHOCTH BBISBIATH MIPOOJIEMBI U
pas3peiiatb BOSHUKAIOIKUC ITPOTUBOPCUUAA.

Ilo oxoHYaHUH Ka)K,HOﬁ TEMBI IIPOBOAUTCA HTOIOBOC 3aHATHC B BHUAC TEMATHYCCKOI'O
TCCTUPOBAHMUA.

Hrorosas arTecTanusd NpeaAyCcCMaTpruBacT BBIIIOJIHCHNEC HHANBUAYAJIbHOT'O IIPOCKTA.

3.0praaM3anMOHHO-NIEJATOTUYECKHE YCIOBUS peanu3annu [IporpamMmmel.

1.1. Yuyebno-meronnueckoe obecneuenue [Iporpammsl

Mertoauka oOydeHHS MO TporpaMMe «XUMHS B OBITY» COCTOMT M3 COYETaHHS
JICKIIMOHHOI'O HN3J10KCHUA TCOPECTUICCKOI'O Marcpuaia C HarJs1JHbIM IIOKa3oOM
WUIIOCTPUPYIOLIETO MaTepuaja M IMPUEMOB pEIIEHUs NpakTHUyecKux 3anad. OOywarouiuecs
3aKPCIUIAOT IMOJIYYCHHBIC 3HAHUA ITYTEM CAMOCTOATCIIBHOI'O BBIIIOJIHCHHUA IMTPAKTUYCCKHUX pa60T.
HJ’IH Pa3BUTHA TBOPYCCKOT'O XUMHUYCCKOI'O MBIIIJICHUA 1 HABBIKOB aHAJIMTUYECKOU ACATCIIBHOCTH
neaaror mpoBOAUT CEMHHAPLI, 3aHATUA 110 HNPE3CHTALIUMN TBOPUYCCKHUX W HPAKTUUCCKHUX pa60T B
MO3Ir'OBbBIC IITYPMBbI, MHTCJUICKTYAJIbHBIC UTI'PhI.

1.2. MarepuanbHO-TeXHHUYECKOE oOecniedeHue [Iporpammer
OpraHu3alMOHHbIE YCIOBHS, TIO3BOJISIONINE PEATH30BATh COICPIKAHKE JTOMOTHUTEIBHOM
00pa30BaTeNIbHOM MPOrpaMMbl «XHUMHS B OBITY» TPEAIONATAIOT HATHYHE.

- TIOMEUICHHS], YKOMIIJIEKTOBAHHOI'O CTaHJAPTHHIM y4e€OHBIM 00OpYIOBaHHEM U MEOEIbIo
(mocka, mapThl, CTYJbs, MIKadbI, JEKTPOOOECIIEYeHUE, BHITSKHOM 1TKad, paKkOBHHA C XOJIOIHOMN
BOJIONIPOBOJHOM BOJIOH).

'HGO6XO,Z[I/IMBIX AJI1 SKCTICPUMCEHTOB O60p}II[OBaHI/I$I " pCaKTHUBOB.

-MyJbTUMEIUHHOTO 000pyAOBaHUSA (KOMIIBIOTEP, HOYTOYK, MPOEKTOp, (idII- KapThl,
9KpaH, CPe/ICTBA TEJIEKOMMYHHUKAIUHU (JIOKAJIbHbBIE IIKOJIbHBIE CETH, BHIXO/ B UHTEPHET).

JlunakTuaeckoe obecreueHue npearnonaraeT Haln4ie TeKCTOB pa3HOYPOBHEBBIX 3aaHUH,
TEMaTUYECKHX TECTOB M0 KaXI0MY pa3ziesly TeMbI, MHCTPYKIMH JIJIsl BBITOJIHEHUS TPAKTHUECKUX
pabot, Tabmuupel XuMuueckux aneMmeHToB JIM. MenzaeneeBa, TaOIuIbl PAaCTBOPUMOCTH
OCHOBAHUH, KUCIIOT, COJIEH.

1.3. Kaagposoe o6ecnieuenue [IporpamMmer.

[Tenaror, peanu3ytomuii [IporpaMmy 10JK€H UMETh BBICIIEE WU CPEAHEE
npodeccuoHaabHOE 00pa3oBaHKe B COOTBETCTBYIOLIEM HANPaBICHUHU U Ja0OpaHT,
o0ecreynBaoNIUil ee MPaKTUYECKYIO YacTb.
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