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[TosscHuTenpHAS 3aMKCcKa
Hanpasnennocts IIporpammel eCTeCTBEHHOHAYYHAs
Yposens ocBoenus [Iporpammbr — 6a30BbIN

1.1. AKTyanbHOCTb U OCOOEHHOCTH IPOTrPaMMBI

Cuctema o01mero oOpa3oBaHHMs HE BCETr/la MOXKET OOECIEeYHTh O0yYaroIIMXCsl TaKUM
YpOBHEM 00pa30BaHMs, KOTOPbI OyAeT AocTaToueH Ui peajln3allud HMX CIIOCOOHOCTEH B
BbIOpaHHOM cdepe aesrenbHOCTH. [IporpamMma BHEYpOUHOW IESTEIBHOCTH «XUMHS B OBITY»
(nanee — IIporpamma) HanpaBieHa Ha pa3BUTHe U GOPMHUPOBAHKE y O0YUAIOIIUXCS LIETOCTHOTO
IIPEJCTaBICHNUS 00 OKpY’KAIOIIMX BEIIECTBaX HAa OCHOBE IOJYYEHHBIX XMMHUYECKMX 3HaHUN. B
xoze peanuzanmu IIporpaMmel, 00ydaromuecss COBEpPIICHCTBYIOT CBOM YMEHHS U HAaBBIKA B
pelIeHNM MPaKTUYECKUX 3aJad, YTO CIOCOOCTBYET pAa3sBUTHIO Yy HHUX JIOTMYECKOTIO,
MHXEHEPHOTEXHUYECKOIO M HKOJIOIMUYECKOro MbluieHus. Ha mnpumepe Xumuu, ydamguecs
[OJy4YaroT MpPEACTAaBICHMsI O METOJaX IIO3HAHMUSA, XapaKTEePHbIX MJIs €CTECTBEHHBIX HayK
(9KCIIEpUMEHTAILHOM U TEOPETHUUYECKOM)

IIpenycmorpennas IIporpamMmoli peanu3anuss MEXIPEAMETHBIX CBS3€H IIO3BOJIMT
00y4aroImuMCcsl OCYIIECTBUTh HHTETPAIIMIO UMEIOIINXCS MPEICTABICHUN B IIETIOCTHYIO KapTUHY
MHUpa, a MPAKTHUYECKHE 3aHATUS M IPOEKTHas JESATEIbHOCTh COBEPILIEHCTBOBATb YMEHHUS U
HaBBIKH, HEOOXOAWMBIC Ui TPOBEACHUS HCCIICAOBAHMS, COMOCTAaBICHHUS (HaKTOB, aHAIU3a
MIOJIYYEHHBIX PE3yIbTaTOB, pabOTHI C IPUOOPAMU U PEAKTHUBAMHU.

Brnanenue 3HaHMSAMHM O XMMHYECKMX BEIIECTBAX MOIYT O0€CleYuTh TI'PaMOTHOE
OTHOIIIEHUE K TIPUPOJIC U K COOCTBEHHOMY 37I0pOBbIO 0€3 HaHeceHus yiiepOa. [losromy 3HaHue
BO3MOJKHBIX IIOCJIEICTBUI BO3JEHCTBUA PA3IUYHOLO poJa XUMHMUYECKUX COEAMHEHUH Ha
OpPraHu3M 4YeJIOBeKa CTAaHOBUTCS HEOOXOAMMBIM HE TOJIBKO JUIsl Bpayei, HO U s KaxXJ0ro
YeJI0BEKA.

3HaHMs, MOJIyYaeMble B LIKOJIE MO XUMHH, BO3MOXXHO U HEOOXOAMMO TI'paMOTHO
IPUMEHSATh W B TIOBCEJHEBHOM >ku3HU. [lo3HaBas ocHOBOmOJAraronMe 3aKOHbl XUMHH,
o0ydJaromuecs: 3HaKOMSTCSI C COCTAaBOM M CBOMCTBaMH Pa3IMYHBIX XMMHUYECKHUX BEIIECTB, KaK
€CTECTBEHHBIM 00pa3oM MPHUCYTCTBYIOIIME B YEJIOBEYECKOM OpraHu3Me, TaK U IpH
HE3aBHCHMOM BHELIHEM Bo3/eiicTBuM. [1IKOIbHUKY y3HAIOT, KAK IMEHHO TH BELIECTBA BIUSIOT
Ha IPOLIECCHl )KU3HEAEITETbHOCTH OpPraHu3Ma M Ha caMy >KM3Hb YEJIOBEKa - 4TO IOJIE3HO U B
KaKUX KOJMYECTBAX, & YTO MOXET OKa3bIBaTh OTPULATENILHOE BIHUSHHUE.

ITporpamma «Xumusi B ObITY» 3HAKOMHUT O0y4aroIIUXCsl ¢ KOMIUIEKCHBIMU IpoOi1eMaMu
U 3a/1ad4aMM, TPeOYIOIMMH CUHTE3a 3HaHUH 10 psALy npeaMeToB ((pu3nka, OMoIorus, SKOJI0THs >
reorpadus, UCTOPHS).

OKOJIOTHYECKHE 3aJaud: aHAIU3 M3MEHEHUIl B OKpYKAIOLIEH Ccpele M OpraHu3anus
CBOETO BIMSHUS Ha CUTYaIHIO, (GOpMUpPOBaHHE OEPEKHOTO OTHOILIEHUS K IPUPOJIE.

duznyeckue 3aladyM: U3y4eHHE (PU3NYECKUX CBOMICTB BEUIECTB, (PU3MUECKUE METOMbI
aHaJIM3a BEIleCTBa.

HcTtopuueckue 3a1a4i: HICTOPUUECKHUE CBEACHUSI O BIMSHUM XUMUH HA dKU3Hb YEJIOBEKA.

buonoruueckue 3agaun: U3ydeHre XUMHYECKOTO COCTaBa 00BEKTOB )KMBOW MTPUPO/IBI.

WNudopmaruka nouck wuHpopmanmu B HWHTepHeTe, co3naHue U odopmileHHE
Mpe3eHTaIHii, paboTa B TEKCTOBBIX U TAOJMYHBIX PEAAKTOPAX.

Copepxanue [IporpaMMbl 3HAKOMHUT OOYYarOIIMXCA C XapaKTEPUCTUKON BEIIECTB,
OKpY>KaloIIMX Hac B OBITY: BOJIa, TOBAPEHHAs COJIb, MMUIIIEBAsl CO/IA, C BELIECTBAMH, U3 KOTOPBIX
clenaHbl MocyAa, CIUYKH, KapaHJalu, Oymara, CTpOUTENIbHblE MaTepHalibl, aBTOMOOWIbHAS
TEXHMKA, JIEKapCTBa U T. II.

Takue Ttembl kak: «Boma», «IloBapennass comb», «Cnuukm», «bymara» maroT
BO3MOKHOCTh aKTyaJIM3allMM SKOJIOTMYECKUX 3HAaHWM oOydaromuxcs. [IpakTudyeckue 3aHaTUS



CIOCOOCTBYIOT (hOPMHPOBAHMIO CHCIHATBHBIX YMEHHM W HABBIKOB PaOOTHI C BEIIECTBAMHU H
000pyI0BaHUEM.

[IpoekTHBIe pabOTHI, TEMaTHKa KOTOPBIX NpuBoauTCcs B IIporpamme, MO3BOJAT
chopMUpPOBaTh Yy 00YYAIOMIMXCS YMEHHE CaMOCTOSTENIbHO MIPHUOOPETATh U MPUMEHSTH 3HAHUS, a
TaK)Xe Pa3BUBAIOT UX TBOPUECKHUE CIIOCOOHOCTH.

AxktyansHOCTh [Iporpammbl 00yciOBI€HAa TeM, YTO B y4e€OHOM IJIaHE MO MPEIMETY
«XUMMS» OTBEACHO Bcero 2 yaca B Hejelmo B 8 m 9 kinaccax u 1 yac B 10 m 11 xnaccax, 94To maer
BO3MOXHOCTh C(HOpPMHUPOBATH Y 0Oydaromuxcs TOJIbKO 0a30Bble 3HAHUA O mpeaMmeTy. B toxe
BpeMs Bo3pacT 15-17 ner sBisercss BakHBIM Ui MPO(ECCHOHAIBHOTO CaMOOIPEIeICHUs
oOyuaromuxcs. Bo3MoXHO, 4TO MPOCHYBIIUICS HMHTEpPEC K XUMHH MOXET BIUSTH Ha BBHIOOP
Oynyiei nmpodeccumu.

1.2. Ilenarornyeckas uemnecoodpasznocTs IIporpamMmel

[lenarornueckas nenecoodpasHocTs [IporpamMmMbl 3akiro4aeTcst B TOM, YTO B MpOLECCe
oOyueHusi CO3Jal0TCsl YCIOBUS K (POPMUPOBAHUIO Y 00YYAIOIIMXCS LEIOCTHOW KapTUHBI MUPA,
BOCIUTAHMUIO JIIOJICH TBOPUYECKMX W KOHCTPYKTHBHO MBICIAIINX, TOTOBBIX K PELICHUIO
HECTaHIAPTHBIX JKM3HEHHBIX 3amady. Ha 3amsatusx mo Ilporpamme dopmupyroTcss ymeHus
Oe3omacHOro oOpamieHus C BelIeCTBaMM, HCIOJIb3YEeMbIMH B IIOBCEHEBHOH KHU3HHU,
3aKJIaIBIBAIOTCS. HOPMBI 3/I0pPOBOTO 00pa3a >KU3HU. 3HAKOMCTBO O0YYAIOIIUXCS C XUMUYECKIMU
BELIECTBAMH, M3 KOTOPBIX COCTOUT OKPYKAIOIIUNA MHUP, TO3BOJSET PACKPBHITh BaKHEUIIUE
B3aMMOCBSI3U UEJIOBEKA U PA3JIMYHBIX BEIIECTB B CpeJie €ro OOMTaHMUS.

1.3. OtnuuurensHbie 0oco0eHHOCTH [IporpaMMel.

[IporpamMMa uMeeT MNPUKIAJHYI0 HAMpPaBIEHHOCTb M CIYKUT [UIsl YIOBJIETBOPEHHS
WHIMBUIYAILHOTO MHTEpEeca OOYYaloUIMXCs K M3YyYCHHUIO M MPUMEHEHUIO 3HAHUN MO XUMHUH B
noBcenHeBHON ku3HU. B Ilporpamme craBuTCs 3a7aya HEOOXOAMMOCTH OOECHEUUTh
XUMHAYECKYI0 TPaMOTHOCTh B HAIpPABICHWU COXPAHEHUsS 370POBbs, KaK 3aJ0rTa YCHEITHOCTH
YeloBeKa B KHU3HU; JAETCS MOHITHE O JIEKAPCTBEHHBIX BEIIECTBAX U MEXaHMU3MaX UX JNEHCTBUS
Ha opranm3M uyenoBeka. Coxepikanue [Iporpammbl ompenenseTcs € Y4YeTOM BO3PACTHBIX
OCOOCHHOCTEH OOYYaIOIIUXCS W UX WHTEPECOB B 00JacTH TMO3HAHHS MHUpa, K camoMy ceoe,
KU3HU B LIEJIOM, & TAaK)K€ C YUETOM ICHUXOJIOTO-TIeJarOTMYECKUX 3aKOHOMEPHOCTEH 00y4YeHUs U
(bopMHpOBaHNS €CTECTBEHHOHAYYHBIX 3HAHUH M BUIOB MTO3HABATENBHON AesTensHOoCTH. Ocoboe
BHHUMaHUe yJensercs (OpMUPOBAHUIO SKOJIOTUYECKUX 3HAHUN 00yUYaroIUXCsl.

1.4. Lens u 3agauu [Iporpammel

Lenb: popmupoBanue y oOyyaromuxcs rIyOOKOT0 M yCTOMUMBOIO MHTEpeca K MHUPY
BEIIECTB M XMUMHUYECKUX MPEBPAICHHH, IPHOOPETCHHE HEOOXOJMMBIX MPAKTHUYECKUX YMEHHUH U
HaBBIKOB IPOBEJICHHS SKCIIEPUMEHTOB.

3anauu:

OO6yuaromue:

pacmmpeHue Kpyrosopa OOydYarolIMXcCsl ;- TOBBIIICHHE WX HHTEpeca K XUMHH W

pa3sBUTHE BHYTPEHHEH MOTHBAIMM y4eHUs uepe3 (OpMHUpPOBaHME NPEACTaBIECHUI O

COCTaBe U CBOMCTBaX XMMHUYECKUX BEIIECTB U MaTEpPHaJIOB, OKPYXKAIOIIUX YEJIOBEKA B

MOBCCTHEBHON JKU3HW HW MEAWIIMHE .- PACHIUPEHUE | YyIIyOJICHWE 3HAHWM

o0yyaromuxcst O PpOJM XHUMHYECKHUX JJIEMEHTOB M HMX COEAMHEHHH B

KHU3HEEATEIbHOCTH  OpraHM3Ma, O BAXKHEMIIMX XUMHYECKUX MPEBPALICHHUSX,

JeKaIUX B OCHOBE MeTa0ojM3Ma, O TPUMEHEHHH B MEIUIIMHE HEKOTOPHIX

HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB; - PACHIMPEHHE M YIIIyOJieHHe 3HaHUH

0o0yYaromuxcst MO OBJAJEHUI0 OCHOBAMH METOJOB IMO3HAHHUSA, XapaKTEPHBIX JUIS

€CTECTBEHHbIX HayK (HaOJIoJieHHe, CpaBHEHHUE, OKCIIEPUMEHT, HW3MEpPEHHE); -

MOJTrOTOBKA 00YYaIOUINXCs, ODHUEHTUPOBAHHBIX HA XUMHUYECKHH Npoduib 00ydyeHus, K

YCBOEHHIO MaTepurala MOBBIIIEHHOTO YPOBHS CIIOKHOCTH 110 XUMUH. PazBuBatoiue:

dbopMUpOBaHHE CIHEIMUAIBHBIX YMEHHH ¥ HaBBIKOB pabOThl € XUMHYECKHUMH

BEIIECTBAMH W MaTepualaMd B OBITY W HWCIOJNB30BAaHUS IOJYYCHHBIX 3HAHWHA Ha



NPaKTUKE; .- pa3BUTHE TBOPYECKMX CHOCOOHOCTEH M yMEHHIl  ydammxcs
CaMOCTOSITENIbHO MPUOOPETaTh U MPUMEHATh 3HaHUS Ha IpaKTHKe. BocnuTarenbHbIe:
BOCIUTAHHE 3KOJOTHYECKOM T'PaMOTHOCTH M XHMMHUYECKOM KyJIbTyphl MHpU OOpalieHuu ¢

BEIICCTBAMU .. BOCIUTAHHUE AIMOLMOHAIBHO- LIEHHOCTHOTO OTHOLICHUS K OKPYXKAIOLIEMY
MHUDY; - OPUCHTALMS HA BBIOOP XMMHKO-OHOIOTHYECKOT0 IPOQHUILSL.
1.5. Anpecat mporpamMmsl

[Iporpamma axtyanpHa 11 oOy4daromuxcs 9, 10, 11 knaccos (15-17 ner). Ha oOyuenue
no [IporpamMme npuHHMAIOTCS BCe JKEJAOIIMe, MMEoNIe 0a30Bble 3HAHUS MO XMMHUH U HE
MMEIOIIHE POTUBONOKA3aHH 10 3710POBBIO.

1.6. @OpMBI U PEKUM 3aHATHM.

@dopMbl OpraHu3aluy y4eOHOro 3aHATHU:

JIEKLINOHHO-CEMUHAPCKOE 3aHATHE;

MPAaKTUYECKOE 3aHSITHE;
- becena;
Kondepenmms

, - UTpa.

®opmbl Opra"u3anyu 00pa3zoBaTENHLHOTO MPOIIEcca - TPYIIOBasi, HHANBUAYaIbHAS.
Conepxanne [Iporpammbl mpeanonaraeT pasHOOOpasHbIE BHIBI  JAEATEIBHOCTH
oOydaromuxcs: 6ecepl, AUCKYCCHH, TIPAKTHYECKHUE U JTa00paTOPHBIE PadOThI, CAMOCTOSTEIbHbIC
MPOEKTHBIE pabOTHI C UCIOIB30BAaHUEM PA3IMYHBIX HCTOYHHKOB HH()OPMALIUH.
['pynmoBas (becena 3BpUCTHYECKasI, 3alIUTa MPOEKTOB, JTA0OPATOPHOE 3aHATHUE, JICKIIHS,
OJIMMIIMaJa, OTKPLITOC 3aHATHEC, IIPAKTUYCCKOC 3aHATUC, ITPE3CHTALUA, CeMI/IHap).
WH/MBHyalIbHAs (HaOlt0IeHHe, OTPa0OTKa HABBIKOB PEIICHUS MPAKTHIECKUX 33]1a4).
JlekunoHHO-ceMUHApcKast popMa MPOBEICHUSI YUCOHBIX 3aHATUN MO3BOJISIET PACIIUPUTD
u erIY6I/ITI> 3HAaHUA O XHMMHUUYCCKHX BCHICCTBAX, MPUMCHACMBIX B 6I>ITy, CTPOUTCIILCTBE,
memuiHe W T.0. CemMHHaphl CIOCOOCTBYIOT TIOBBIIIGHHUIO YPOBHS CaMOCTOSTEIBbHOCTH
00y4JaroIMXcs B YCBOCHHM MaTepuayia W IMpH paboTe C JIOMOJHUTEIBHBIMH HCTOYHUKAMHU
nHpopmanuu. [IpakTruyeckue 3aHATHS CIOCOOCTBYIOT (POPMUPOBAHUIO CIICIIMATBHBIX YMEHUH U
HaBBIKOB pabOThI ¢ XMMUYECKUMH BEIIeCTBaMU U o0opynoBanueM. Co3/1aHie MPOSKTHBIX padoT
II0 OTACIIBbHBIM TEMaM HpOFpaMMBI MMO3BOJIAIOT pPa3BUTb TBOPYCCKUC CHOCO6HOCTI/I,
cOpMHUPOBATH Y OOYUAIOIINXCSl YMEHHUS CAMOCTOSATEIILHO MPHOOPETaTh 3HAHUSI.
Wurterpauums: mporpamMma yriyOnseT 3HaHHS TO OHOJOTHMH, XHWMHH, OSKOJOTHH -
MEUIMHBIL, TICUXOJOTHU. VITOrOM yCBOGHHS IPOTPaMMBI SIBIISIETCS 3aIlIMTa MPOEKTA.
Pexxum 3ansTHIA: 2 paza 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 o0y4enus mo [Iporpamme oOyyvarommecst OyayT 3HATh:
COCTaB, CBOKMCTBa, O0JAacCTH TPUMEHEHHs HauOoyee pacripoCTpaHEHHBIX
BCIICCTB W 'MATCPUAIOB W YMCTb IPUMCHATH HUX II0 Ha3HAYCHUIO,
co0ro/1ast mpaBmiia 0€30MacHOT0 OOPALICHUS C HUMH; - POJIb XUMHYECKUX
JJIEMEHTOB W WX COCAMHEHHH B KHM3HEACATCIBHOCTH OpraHW3Ma; -
BO)XKHEHIIE  XUMHYECKHE  IPEBPAIICHUS, JIeKAIHE B  OCHOBE
MeTabosm3Ma; - HEKOTOphle HEOPraHUYeCKUEe W OpraHMYEeCKHE BEIIeCTBa,
npuMeHsembie B Menuinae. [locne 3aBeprienust ooydenus mo [Iporpamme
oOyyaromuecst OyyT yMeThb:



COCTABJIATh CXEMbl OCHOBHBIX KPYrOBOPOTOB OHOI€HHBIX 3JIEMEHTOB B
npupoje, OOOCHOBBIBATH pOJb KaXJOT0O B COXPAaHEHHHM MPHPOIHOTO
PaBHOBECHSI, AaHATM3UPOBATh IIPUYMHBI U MOCIEACTBHS €r0 HAPYLICHUS; -
MPOBOJIUTh XUMHUYECKUI SKCIEPUMEHT IO OOHApY)KEHUIO KAaTHOHOB H
aHUOHOB B PACTBOPAX;
-co0roAaTh npaBmiia 6€30MacHOCTH MPU OOpaIIEHUH C JIEKApCTBCHHBIMH BEILIECTBAMU H
cpelncTBamMu OBITOBOM XUMUH
-COCTaBJIATH OTYET O IIPOJIETIAHHOM 3KCIIEPUMEHTE,
-IIPUMEHATH BELIECTBA 110 HA3HAYEHUIO,
-pelaTh 3a/1a4i pa3IM4YHON CTEIIEHU CI0KHOCTHU: KaK TUIIOBBIE, TaK U KOMIUIEKCHBIC;
-pa3BUBaTh COOCTBEHHYIO MHHMIIMATHBY M IMO3HABATEIBbHYIO aKTHBHOCTH IPU PELICHUU
pa3IUYHbIX BOIPOCOB U IPOOJIEM B XUMHUHU.
JU1s MOHMTOpHMHIa pe3yJlbTaTUBHOCTH 00pa3zoBaTesibHOTO mporecca no IIporpamme
«XHMHS B OBITY» UCIIOJIB3YIOTCS CIEAYIOIINE BUbI KOHTPOJIS:
IIpEeJBApUTEIIbHBIA KOHTPOJIb (IIpOBEpKa 3HAHUM ydaluxcs Ha Ha4yaJbHOM
sTane ocBoeHus [IporpaMmMbr) — BXOJHOE TECTUPOBAHHUE;
TEKYILUI KOHTPOJIb (B TEUEHUE BCEro cpoka peanusanuu [Iporpammer);
UTOTOBBIM KOHTPOJb (3aK/IIOUMTEIbHAsl TMpPOBEpKa 3HAHUM, YMEHHI,
HaBBIKOB 110 UTOram peanusauuu IIporpaMmer).

2. Conepsxanue [Iporpammer
2.1. YueOHbI (TeMaTHUECKHI) TUIAH
HazBanmue pa3znena KonuuectBo yacoB dopma
Bceero | Teo us 1 aKTUKa arrecTaliy/ KOHT
o
BBoauble 3aHsTHS. 6 4 2
1 | Ucropus 4 2 2 Bxonnoe
B3aMMOOTHOIICHUN TECTUPOBAHUE
9eJI0BeKa U TPUPOIBI
2 CBoiicTBa BENIECTB 4 2 2 TECTUPOBAHUE/ OTUET
o
NPaKTUIECKO
it abote
3 [Touemy u kak mpotekatroT | 4 2 2 TECTUPOBaHUE/ OTUET
XMMHYECKHE PEeaKIUH o
HPaKTHYECKO
it abote
4 Bona 4 2 2 TECTUPOBaHUE/ OTUET
o
HPaKTHYECKO
it abote
5 UwucTteie BemecTBa u cMecu | 4 2 2 TECTUPOBaHUE/ OTUET
B KU3HH o
9eoBeKa MPAKTHYECKO




i abore

[ToBapenHas coub u caxap

TECTUPOBaHUE/ OTYET
o

MPAKTUIECKO
it abote

XUMUS TUIIA

TECTUPOBaHUE/ OTYET
o

MPAKTUIECKO
i abote

Conuku

TECTUPOBaHUE/ OTYET
o

IPAKTUIECKO
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

XUMHUSI 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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2.2. Conepsxanue [Iporpammel

Beenenue

OOume npaBuia paboOThl B XUMHUYECKOW Jabopatopun. TexHuka 0e30macHOCTH TpU
pabote B xumuueckoi sadopatopuu. Oka3zaHue NepBOH MOMOLIM IPU HECYACTHBIX CIydasx.
[IpaBuna paboOThl C KHUCIIOTaMH, IIEJIOYaMHM, JIETYYMMH BeliecTBamu. HarpeBarenbHbIe
npuOOpsl U TpaBuia paboThl ¢ HUMU. XUMHUYECKas Mocyna oOIero Ha3HayeHus. MBITbe U
CYILIKa XUMHYECKOMU MOCYBI.

Ponp xvMMH B JKM3HM 4YeJIOBEKa M pa3BUTHM uesoBedecTBa. O030p BakHEHIINX
KJIACCOB COCIMHEHMM, HCIOJIb3YEMbIX YEIOBEKOM. XHMMHS -TBOPEHUE IMPUPOABI U PYK
yesoBeKka. XUMusl BOKpYT Hac. XMMUYECKUE BELIECTBA B IOBCETHEBHON KU3HU YEJIOBEKA.

[IpakTuka:

[Tpuemsr oOparteHust ¢ HarpeBaTeIbHBIMU NMPHOOpamMK (CIIUPTOBKA, TUIUTKA, 800s10aHs)
1 XUMHUYECKOH MOoCcy10i 00111ero Ha3HAYEeHHUS.

CocraBieHue TaONML, OTPAXKAIOIIMX KJIACCU(PUKALMIO BELIECTB, H3rOTOBJICHUE
JTUKETOK HEOPraHMYECKUX BELIECTB, COCTABICHHE CIIMCKA PEAKTHUBOB, HECOBMECTUMBIX IS
XpareHusl.

Tema 1. Mcropus B3aMMOOTHOLIEHUI YEJIOBEKA U IIPUPOIBI

VctouHuku s3Heprum (McuepnaeMble M Hewcuepraemble). «ODKOJOTHYECKUN PIOK3AK».
Heo6xoanMocTs GepeXxHOro OTHOLIEHUS K OKpYKarolei cpene. YenoBek U Npupojaa B JaIEKOM
MPOLUIOM: MPHUCBAUBAIOLIEE XO3AWCTBO. JlpeBHME nroau. BiusHuEe NpUpOAHBIX YCIOBH Ha
pacceseHue U 3aHATHsL IPEBHUX JIFOACH.

OcHOBHbIE 3aHATUS JPEBHUX JIOJEH: coOuparenbcTBO M oxora. IIpucBauparoiiee
X03511cTBO. JIOKaNbHBIM XapakTep BIUSHUS JEATENBHOCTH JPEBHUX coOMpaTesiell U OXOTHUKOB
Ha [IPUPOLY.

Ilepexon denmoBeka K MPOM3BOIALIEMY XO3AUCTBY. IIpoumsBondinee XO3sHCTBO.
Bo3nukHOBeHME 3emilefienuss M CKOTOBOJACTBA. BosxelicTtBMe Ha NOpUPOAY JIPEBHHUX
3emJieieNblieB U CKOTOBOAOB. CTuxuiiHoe mnpupojononb3zoBaHue. OmnyctbiHuBaHue. ['1bens
[ABWJIN3AIIUHA.

Ot xonecHuLBI 10 camoieTa. MI3mMeHeHne XapakTepa NpUpOAOIIOJIb30BaHNs B IIPOLECCE
Pa3BUTHS YEJIOBEUECKOro 00IIecTBa

UYenosek m npupona B HacTosmeM. [IpsMoe u KOCBEHHOE BO3JECHCTBHE XO3SIMICTBEHHOMN
NEeATEIbHOCTH 4YeloBeka Ha mnpupony. HMuartponykuusa. Heucdepraemble U ucyepriaeMble
WCTOYHUKHU 3HEpruu. MICTOUHMKM 3HEpruu (McuepriaeMble U Heucuepnaemble). « IKOJIOTHYECKU
prok3ak». Heo6xoanMocTs OepexHOro OTHOIIEHHUS K OKpyXkaromeil cpene. AlbTepHaTUBHbIE
VCTOYHUKU SHEPTUH.

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

[IpakTrnueckue 3aganus

MopenupyeM BETPSHOM IBUTATEb.

CtpouM «po3y BETPOB» CBOEH MECTHOCTH.

[IpeBpamienue pa3HeIX BUJIOB SHEPTUH APYT B APYyTa.

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

Tema 2. CBolicTBa BELIECTB.

Xumudeckue u GU3NUecKue CBOMCTBA BemiecTB. YnucThie BemecTBa U cMecu. OCHOBHBIE
IpUEMBl C TBEPIBbIMH, XKUIKAMH U Tra3000pa3HbIMU BellecTBaMu. JlaGopaTopHble CIOCOOBI




MOJIy4eHUs] HeopraHnyeckux BemecTB. lIpomecc pacTtBopeHus BemecTB. PacTBopbl M ux
MIPUTOTOBJICHUE.

[IpakTrnueckue 3ananus

[Tony4eHne yrieKucIIoro raza, KUCIopoa B 1a00paTOpHH.

[Tonyuenue cynbarta Mmenu u3 Meau , cepedpa U3 HuTpaTa cepedpa u T.1

Tema 3. [ToyemMy U KaK MPOTEKAIOT XUMHUYECKHUE PEAKIUH.

Mmoroo0pa3ue U 3aKOHOMEPHOCTH MPOTEKaHUd XUMUYECKUX peakiuid. Kimaccudukarms
XUMUYECKUX peakluil. 3aKOHOMEPHOCTH MPOTEKAaHUs XUMHUYECKHMX peakuuil. BHemHue
MPU3HAKU TMPOTEKAHUSI XUMHUYECKUX peakiuil. XMMHUYECKHE YPABHEHUS. 3aKOH COXpaHEHUs
Macchl BEUIECTBA. XMMUUYECKHE PEAKIIUU B KUBBIX OPraHU3Max.

[IpakTrnueckue 3aganus

CocrapieHue ypaBHEHUN peakiuii 10 LENOYKe MpeBpalieHUum.

OneiTel «3Mess M3 caxapHOM MyApelb», «B3aumMonencTBue METAUIOB C  COJITHOU
KHCIIOTOM.

[IpoBeneHME KaYECTBEHHBIX PEAKIIUM.

Tema 4. Boga.

Boga B macmraGe mianetsl. KpyroBopot Bogsl. [Ipupoanas Bojga u e€ mpecHOl BOAbI Ha
wranete. llpecHas Boma m ee 3amachl. DKOJOTHYECKHE IMPOOJeMBbl YUCTOM BOAbL. Boma B
opranusme 4enoBeka. Boga B menuuuHe U GpapMakogoruu. AHOManuu (PU3HUECKUX CBOMCTB .
PactBopsromas cnocooHocTs BoabI. [Ipo0aemMbl TUTHEBOM BOIBI.

[IpakTuka:

AHanus BoJibl U3 NPUPOJAHBIX UCTOUHHUKOB.

PactBopsitoniee Jericteue BO/IbI.

Ounctka BO/IbI.

OnpennMeHne KECTKOCTH BOJbI U €€ YCTPAHEHUE.

MHuoro Mu Bofibl oBolIax u Gppykrax?

Tema 5. UucTele BEHIECTBa U CMECH B )KM3HU YEJIOBEKA

Mucrteie BemectBa Juctunmnuposannas Bona, Kuciaopoa. Cepebpo, Bogopon, Ceunern u
np. Uctunneie pactBopbl. Cmecu Mopckas Boga. ['panut. Crans. PactBop xiopuaa Hatpus ais
uabekuil. Yyryn. Bo3ayx. bazanst. Ctekno. DMynbcus «Mmacio B Boje». PasHOBHAHOCTH -
cMmecelf, 00JacTH HX HCMOJNb30BaHUS B IOBCEAHEBHOHM KM3HM uenoBeka. ['OMOreHHble u
rereporeiHsle cmecu. Cmecu B ¢apmakosoruu. [Ipumeps! KUAKHX, TBEPABIX M Ta3000pa3HbIX
cMmeceil. OHOPOIHBIE U HEOTHOPOAHBIE cMecH B ObITy. CBolicTBa cMmeceil. Pa3nenenue cmeceit.

‘Brigenenne BemecTB M3 HEOJAHOPOJHOM CMECH, OOpa30BaHHOW PACTBOPUMBIMU U
HEpAacTBOPUMBIMU B BOJI€ BellecTBaMu. OTcTanBaHue: Boljenenue BemecTB U3 HEOJHOPOIHOM
cMecH, oOpa30BaHHOW HEPACTBOPUMBIMHU B BOJI€ BEIIECTBAMHU C PA3IUYHON IJIOTHOCTHIO. B
JeTUTEeNbHON BOpOHKE. JIMCTHIUISILMS, BbhIIApUBaHUE, LEHTpUPYTrHpOBaHUE, XpomaTtorpadus
KpUCTaJIIU3alus U Bo3roHka. [leperonka wim QucTHILISALUS - cioco0 pasjieleHus, OCHOBaHHBIN
Ha pa3JInuuy B TEMIIEpaTypax KUIMEHUs APYT B APyre KOMIOHEHTOB.

IIpuem pasgeneHuss OJHOPOJHBIX CMECEM IyTEM HCHApEeHHs JETY4YHX >KHIKOCTEH ¢
IIOCJIEIYIOIEN KOHIeHCalnen ux napos. [IpumMep: nosrydeHne TUCTUIIIMPOBAHHON BOJBI.
Pemenue 3a1a4y Ha HaX0XAEHUE MAacCOBOM M OOBEMHOM J10JIM KOMIIOHEHTa cMecH. [IpakTuka

WsrotoBnenne mnpocredmmx (UIBTPOB U3 MOAPYYHBIX cpeAcTB. Pasgenenue
HEOJHOPOAHBIX CMECEH.

OuncTka MEIHOTO KyIopoca OT HEpacTBOPUMBIX M pacTBOPUMBIX MpuMeceil. Tema

6. [ToBapenHas conb 1 caxap

Posnb moBapeHHOI cotu B 0OMEHe BEIECTB YesIoBeKa U KUBOTHBIX. CosieBoil OanaHc B
opranusme denoBeka. lIpumeHeHwe xyopuaa HATpUs B XO3SAMCTBEHHOM JAESATENbHOCTH
yenoBeka. Korma conp - sa. 3noynorpebnenue conbio. Vcnosibp3oBaHue XJIOpUAa HATpUs B
XUMHUYECKON MPOMBINUIEHHOCTH. Vcrmonbp3oBaHue XJjopuaa HATpUs B MHUIIE, MEIULUHE.



[IpousBoacTBo moBapeHHOM conu. Caxap u ero cBoicrBa. Ilone3Hble U BpeIHBIE YEPTHI
caxapa. HeoObluHOE IpMEHEHNE caxapa.

[IpakTuka.

CgolicTBa pacTBOPOB IOBapeHHOMU

conu. ['oput nu caxap?

Tema 7. XuMust DUIIA

N3 dero cocroutr numa. XUMHUYECKUH COCTaB MPOAYKTOB MNHTaHUsA. (OCHOBHbIE
KOMIIOHEHTbI TMIM: JKUPbI, OCJKH, YIJIEeBOAbI, BHUTAMUHBI, COJIM. XHUMHUS HPOIYKTOB
pacTUTENBPHOTO M JKMBOTHOI'O MpoUCXOXkAcHUA. Dusnosiorus nuuieBapeHus. IIpoaykrsl
OBICTPOrO MPUTOTOBIEHUS M OCOOEHHOCTH MX INpousBozcTBa. [Ipouecchl, mpoucxonsdmue npu
BapKe, TYLIEHUM U XapeHuu nuimu. Kak caenaTe ey He TOJBKO BKYCHOH, HO U IOJIE3HOW?
J106aBKH B MPOAYKTHI MTUTAHUS.

XUMHUYECKUE peaklUuy BHYTpPU Hac. XHMHYECKHE IPOLECCHI, MPOUCXOAALINE IPH
XPaHEHUHU U NepepaboTKe CenbCKOX03sIMCTBEHHOIO ChIpbsi. KOHCEpBaHThI U aHTHOKUCIIUTEINH, UX
pOJIb.

Crioco0Opl XMMUYECKOI0 aHaIM3a COCTaBa BEUIECTB B NpoAykTax nuTtaHus. CojaepikaHue
BUTaMUHOB U MUHEPAJIbHBIX BEUIECTB B MMUILIEBBIX IPOAYKTaX.

IIpakTuka

Omnpenenenue kauectBa Mena. [IpoBepka Mena Ha HaIMYKHE KpaxMmalia, Mella, caxaposbl.

Onpenenenue sumamunosA, C, E B pacTUTEILHOM Macie.

Omnpenenenre HUTPATOB B MPOTYKTaX.

()npenenenne kodenHa B HATUTKAX

Omnpenenenue KUPOB B CEMEHAX PACTEHUM.

KauecTBeHHbBIE peaKIiK Ha TPUCYTCTBHUE YTIIEBOIOB.

XHUMUYECKUE OIBITHI C AKEBATEILHON PE3UHKOI.

Omnpenenenue coep:kaHus MOBAPEHHOMN COMM MPOIYKTaX MUTaHUS (MAaCio, ChIPbI)

Tema 8. Cinuku

[Mupodopsl. Uctopust mzobperenuss cnmyek. Crnmuku [llancens um Yokepa. Crnndku
Copua. Crnumuku HWpunu. IlIBeackme crnmuku Jlynnctpema. Kpacubiii u Oensiii  docdop.
OKHCIUTENBHO BOCCTAHOBUTENBHBIE IPOLIECCHl, TMPOTEKAIOMMEe TNpPU 3aKUTAaHUM CHUYKH.
OcHOBHbIE BU/JIbI COBPEMEHHBIX CIUYeK. JlepeBsIHHbIe(M3TOTOBICHHBIE U3 MATKUX MOPOJ IepeBa
- OCHHBI, JMIIbI, TOIOJS, aMEPUKAHCKOM OeIoW COCHBI M T. 1.), KAPTOHHBIE M BOCKOBBIE

(mapaduHOBBIE - U3TOTOBJICHHBIE U3 XJIOMYATOOYMaXHOTO KT'yTa, MPOMUTAHHOTO MapaduHOM).

Ilo MeTony 3a’kuranus - TepouHble (3aXKHUrarOIIKUecs IPU TPEHUU O CIELUAIbHYIO TOBEPXHOCTh
TEPKY) U 6ecTEPOUHBIE (3KUTAIOLIUECS TPU TPEHUH O JIIOO0YIO TOBEPXHOCTH).

Crnnuednoe npoussoactso B Poccun. CtpoeHue, coCTaB U U3rOTOBIEHUE CIIUYEK.

Crneunanbhble cnnuky. LLITopMoBbie (OXOTHUYBH) - TOPSIINE HA BETPY, B CHIPOCTU U MOJ
noxném. Tepmuueckue - pa3BUBaIOLINE IIPU TOpeHUN 0oJiee BBICOKYIO TEMIIEpAaTypy U Jarolne
IIPU CrOpaHUM TOJIOBKM OoOJjblllee KOIMYecTBO Terula. CHUrHajbHBbIE - JAIOLIMe NpU TOPEHHUU
1BetHoe 1uiaMs. Portorpaduyeckue - Jarolie MTHOBEHHYIO SIPKYIO BCIBIIIKY, HCIOJIB3YEMYIO
npu  ¢ororpadpupoBanur. CurapHble CHOUYKM YBEIMYEHHOro pasmepa Juist  Oosee
MIPOJOJKUTENBHOTO TOPEHUSI IPU PaCKypUBaHUM CUTapbl. TpyOOUYHbIe- CIIMYKH YBEIMYEHHOIO
pa3mepa Uit Oojee MPOAOIDKUTEIBHOIO TOPEHHs MPH PACKYpUBAaHUHM KYPHUTEIBHOH TPYOKH.
KamuHHbIE - OU€Hb JAJIMHHBIE CIUYKH, YTOOBI 3aKUTaTh KaMHUHBI. ['a30BbIe - MEHbILEH JIUHBI >
YyeM KaMUHHBIE, 4YTOOBl 3aXuUraTb Tra3oBble Topeikd. JlekopaTHBHBIE (IIOJApOYHBIE,
KOJIJICKIIIOHHBIE) - OrPaHUYEHHBIE BBIYCKHM KOPOOKOB (MHOTAAa HAabOpaMu, YIOKEHHBIMH B
JIEKOPaTUBHYIO KOPOOKY).

[IpakTnka

Nzydyenne cBoiicte PCBMUWYHBIX BUJIOB chnuyek (OBITOBBIX, OXOTHUYBHX,

TEPMHUYECKHUX,



CUT'HCIIBHBIX, kxtMUHHBIX, ¢ororpadpuyeckux).

Tema 9. bymara

OT mepraMeHTa M IICJKOBBIX KHUT A0 Hamux pAHed. Llemmronoza. Ces3yromue:
KaoJIMH, KapOOHAT KaJbIHMs, MUTMEHTHI. XJIOM4aTOOyMaXkHble TKaHU. Buuel Oymaru um ux
IIPaKTUYECKOE UCMOoib30BaHue. TexHosorus nmpoussoacrea 6ymaru. Ctpykrypa Oymaru noj
MHUKPOCKOIIOM BO ()JIyOPECLIEHTHOM CBEUCHHH.

[TonyhabpukaTel UIs MPOU3BOACTBa OyMaru: JpeBeCHAss Macca WM IeJUII0JI03a;
LEJITF0JI03a OJHOJIETHUX pPAacTeHUH (COJIOMBI, TPOCTHHMKA, KOHOIUIM, pUCAa U JPYIHX)* .
MOJTYLIEJIT0NI03a; MaKyJaTypa; TPSANUYHAs IoJyMacca; JJs CHEeLMalbHbIX BUJOB OyMmaru:
acOecT, IepCTh U IpYrUe TEKCTUIIbHBIC BOJIOKHA.

[Tpon3BoacTBO OymMaru: NpUroToBICHUE OyMaKHOW Macchl (Pa3MoIl U CMELICHHUE
KOMITOHCHTOB, TIPOKJICHKa, HAMTOJIHEHNE U OKpacka OyMa)XHOW Macchl)® BBIpabOTKa OyMaKHOU
Macchl Ha OymarojienarenbHoi MamnHe (pa3daBieHne BOJIOW U OYMCTKA MACChl OT
3arpsA3HEeHU, OTIUB, IPECCOBAHUE U CYIIKA, a TAKXKE NEePBUYHAS OTJEIIKA)® .OKOHYATeIbHasl
oTJeNKa (pe3Ka); COpTUPOBKA U YIIAKOBKA.

[IpakTuka.

N3ydeHue cBOMCTB pa3InyHbIX BUJIOB OyMaru.

[ony4yenue Gymaru.

Tema 10. XuMus u CTpOUTEIHCTBO

CrpourenbHble pactBopbl. M3Bects. Men. Ilecok. beron. llemenr. Hcrtopusi crekna.
Kuprnmun. @apdop u dasiae. [IpeBecuHa yHUKaIbHBIN CTPOUTEIBHBINA MaTepUal.
JlakokpacouHble Marepuaibl. CBOHCTBa 0iM(bI, MAacISHBIX KpPacoK, sMalieil, pacTBOpPHUTENIEH.
[TonaTne 00 SKOJOTMYECKH YHMCTHIX MaTepuanax. Kepammueckas meHa. 3umaput. Kampimmwr.
Comomutr. I'pyHrobmoku. Cuiamkarel MeTaJUIOB U BsDKyluume Martepuansl. Kopposus
CTPOMTENBHBIX MaTepuanos. Ilommumepsl B CTpOUTENBLCTBE.

XUMUYECKUE CBOMCTBA CTPOUTEIBHBIX MaTEPUAJIOB

XHUMHYECKash CTOMKOCTb - 3TO CBOMCTBO ITOKA3bIBAECT, HACKOJIBKO MaTepual yCTOMYUB K
BO3JEHUCTBUIO IPYTHX BEUIECTB: KUCIIOT, HIEJIOYEH, COJIEN U ra30B.

Koppo3nonnast yCTOWYMBOCTH CBOMCTBO MaTepHalla IPOTUBOCTOSATh BO3LCHCTBUSIM
OKpy>Katolei cpesbl. Yalre Bcero 3To OTHOCUTCS K CIOCOOHOCTH HE IPOIYCKaTh BIIATY.

PacTBOpHMOCTB - CBONCTBO, MPU KOTOPOM MaTepHall UMEET CIIOCOOHOCTh paCTBOPATHCS B
Pa3IUYHbIX KUAKOCTSX.

Anre3ust - CBOWCTBO, KOTOpOE XapaKTEpU3yeT CHOCOOHOCTh COCIUHATBHCA C JIPYTMMHU -
MaTepuagaMH U MOBEPXHOCTSIMH.

Kpucrammsanus - xapakTepucTuka, Ipu KOTOPOM MaTrepuana MOXKET B COCTOSHHMM I1apa,
pacTBOpa WM paciiiaBa 00pa30BbIBaTh KPUCTAILIBI.

‘Bunpl 3arps3Henuii (IbUieBble, paAuallMOHHbIE, OMOJIOTUYECKUE, ITYMOBBIE), 3HAUEHUE

JKHMBBIX OPraHM3MOB B 1OMaX U KBapTHUpax.
IlpakTuka

Omnpenenenne OTHOCUTENBHOM 3albIJIEHHOCTH BO3AYXa B IOMEIIECHUN.

Pemenue 3a1a4 ¢ 9KOJIOTMYECKUM COJIEPIKAHNUEM.

Tema 11. XriMug 1 MeTuIIHAa

[lepBpie marm xumuu B MeguiuHe. [lonstHe o (¢dapmakosoruu, HaTPOXUMUH,
xumuorepanuu. [lapanenbc - OCHOBONOJOKHUK MeIUMUMHCKOM xumuu. Knasauili 'anen .
¢dapmaxoror. I1. Dpaux - oCHOBOMONOKHUK XuMuotepanuu. [Ipogeccun: XuMuk, OHOXUMUK,
¢dapmareBT, 1abopanT. JlekapcTBeHHbIe BemecTBa. Kiaccudukanum gekapcTBEHHBIX BEIIECTB:
dapmakonornyeckas, xumuueckass. CbIpb€ IS MOJIyY€HUS HEOPraHMYECKHX, OPraHHMYeCKHUX
JIeKapCTBeHHbIX BemlecTB. DopMbl JE€KapCTBEHHBIX IpernapaToB: TaONETKH, Opake, CBEUH,
SMYJIbCUH, CYCIIEH3UHU, HACTOMKH U JIp.

IIpakTrka

O3nakomiieHHEe ¢ pOpPMaMU JIEKAPCTBEHHBIX MPENapaToB.



3HAaKOMCTBO C 00pa3lamMH JIEKapCTBEHHBIX CPECTB U OIBITHI ¢ HUMH.

OKckypcus 6) MEANYHKT.

Camble TpoCThIE U3 JIEKAPCTB

[lepmanranar kanus. Mcrtopus otkpeitus. ®Pusnueckue cBoMCTBA. OKHUCIUTEIbHBIC
cBoiicTBa. [IpumeHeHHe pacTBOpOB IepMaHraHaTa Kaiauss B ObITy, B MeaunuHe. [IpaBuia
XpaHeHus. Mepbl NepBOM IMOMOIIM MpPU OTPABJICHHH KOHIEHTPUPOBAHHBIM pPACTBOPOM
nepmaHranara kanus. Ilepoxcun Bomopona, ucropus OTkpbiTus. Ileprupposs. dusmyeckue,
XUMUYECKHE  cBoWcTBa.  lIpumeHenme B MeaMuIMHE:  KPOBOOCTAHABIMBAIOLIEE U
ne3uHpuuupyroniee cpeactso. Moa: uctopusi OTKPbITUS, CTPOCHUE, PU3NUECKHE U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE.

Boprast kuciora, OOpHBIM CHOUPT, AHTHUCENTHYECKAs AKTUBHOCTh. (DU3MOIOTHYECKHIA
pacTBop.

Jlsmuc. Hamateipubiii ciupt. ['ekcaruapat xmopuaa kaiabius. [entaruapar cyiabdara
LMHKA.

AKTHUBUPOBAHHBIN YTOJIb.

[IpakTuka

[Ipurorosnenue pacTBopa xJ0pyaa Kaiablus ¢ 33JaHHOU MaCCOBOM JTOJIEH.

«Kunkum xameneon». Pasznoxenue mnepokcuga Bopopona. H202  oxucioutens,
BOCCTaHOBUTENb. PacTBOpeHMEe Hoa B BOJE, B ciupTte. Pacro3HaBaHue noau10B.
ObeciBeunBaHue pacTBOPA MEPMaHraHATa KaJlus aKTUBUPOBAHHBIM YTJIEM.

SInoBHUTHIC BEIIECTBA

SAner. Knaccudukanumsi SAOBUTBHIX BEHIECTB. YTApHBIM ra3: NPU3HAKA OTPAaBJICHUS.
Oxkazanue neppoii nomouu. Pryts. TokcuunocTs napoB prytu. Conu pTyTH: KOJIOMENb, CyjlemMa
qopuMeHeHue B meaunuHe. Mbimbsak. CBunen. CoeguHenuss Xpoma. TOKCHMYHOCTB
opraHuueckux pactsopureneil. IlpaBuna xpanenus 108 B ObITy. Mepbl EepBOM MMOMOIIM IIPU
OTpaBJICHUU. XUMUS U MEIULIUHA.

Buozennwie snemenmst u ux coeounenus

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

buonoruueckast pojib HEKOTOPBIX HEMETAIOB, HE OTHOCSIIMXCA K opraHoreHam Drop.
Xnop. bpom. Mon. Kpemuunii. Cenen.

buonornueckn BakHbIE HEOpPraHMUYECKHE cOequHEHUs HemeTamoB. Kucmopoa. O30H.
Boma. Munepanbabsie Boawl. Ilepokcua Bomopona. depMeHTAaTHBHBIE CpPEICTBA 3allUThI
opranusma. CepoBoniopoa. AMmuak. [{ukn moueBnHOOOpa3oBanus. MoHOOKcH T a30Ta.

Hutpatsl, HUTPUTHI. YTiIekucibli ra3. MoHOOKcH ] yriaepoaa. bydepHsie cuctemsl -

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

‘Mexanu3m  OydepHoro nedcTBHS  cuCTeMbl. B3auMOCBSI3b  KpyroBOPOTOB

OMOTEHHBIX IEMEHTOB

Heoprannueckyro OMOXMMHIO MOKHO paccMaTpuBaTh Kak MPHJIOKEHHWE HPHUHIIUIIOB
KOOP/AMHAIIMOHHOM XMMHU METAJUIOB K OMONIOrMYeckUM mpolieMam. MeTanisl B OpraHu3Me
4eJIoBEKa

buonoruueckas poiab «METaIOB KU3HI

O6mmit 0630p pormm «metauioB. Hatpuit. Kanuii. Marauii. Kanenuii. JlanabIe MeTauTbI
paccMaTpuBaroOTCs COIJIacHO IUIAaHA.

1Coneprxanue B 3eMHOM Kope. Baxkneime npupoaHble COeAMHEHHUS.

2. Conepxanue u (GoOpMBl CYIIECTBOBAaHUS B >KMBBIX OpTaHM3Max. buonorumdeckas
pOJIb.

3. [IpumeneHnue MeTamuia ¥ €ro COeIUHEHNUN B METUIIUHE.



4, TOKCMYHOCTH MeTajljIa U €ro COeTUHEHU. )
O6mmit 0630p ponu MetamwioB. JXKene3zo. Mapranen. Kobanst. Menp. [{luak. Monubes.
JlaHHBIE METaJUTBI PACCMATPUBAIOTCSI COTIIACHO TITaHA:

1 Conepxanue B 3eMHoOiI1 Kope.

2 BaxHeiilIie mpUPOIHbIE COSHHEHHUS.
3 Cozeprxkanue U (hOpMBbI CYLIECTBOBAHMS B XKMBbIX OpraHu3Max. buosornueckas pos.

4 IlpuMeHeHre MeTaJlIa U €r0 COSAMHEHHI B MEIUIIMHE.

@u3nojIornyecKkass M TMaTOJOTUYECKass pOJIb HEKOTOPHIX SJEMEHTOB B OpraHu3Me.
KomriekcHple  (KOOpIMHAIIMOHHBIE) COEAMHEHMS] pPAa3MYHBIX 3JEMEHTOB B OpraHU3Me.
DneMeHThl, 00JIe3HH, JeKapcTBa. broiornyecky akTHBHbBIE MOJIEKYJIbI.

Bonga. AmuHOKHCIOTBI. AckopOuHOBas kuciora. OpPTOMONEKYIspHAs MEIHUIIHHA.
buonoruuecku akTUBHBIE OJUTOMEepbl buHosornueckas pojb HEKOTOPBIX METauIoB, HeE
OTHOCSIIHNXCS K «MeTajuiaM ku3Hm». Anmromunuii. Cepedpo. bapuii. Pryts. CBusel.

[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 CYIIIECTBOBATH JIUIIIb Oaroaps X 3aMedyaTelbHOM
CIIOCOOHOCTH KHHETUYCCKH KOHTPOJIUPOBATH XUMHUYCCKHE PEAKIIMH U TEM CaMbIM TOJIaBIISIThH
CTPEMJIEHHE K JIOCTHXEHUIO TEPMOJIMHAMUYECKUX paBHOBecuid. MB. bepe3nn Xumunueckas
TEpMOJIMHAMUKA U KUBbIC OPTaHU3Mbl TepMoIMHAMUKA U OPTaHU3MBI.

Xumuueckass W OMOXMMHMYECKass KWHETHKa W Karanu3. depMeHTh - Ouoiiornieckue
KaTaJn3aTopbl. 3HAYEHUE PACTBOPOB JJIsl OMOJIOTHH U METUIIHHEI.

KucnorHo-1menouHoe paBHOBecHe U Oy epHbIe CHCTEMBI OpraHu3Ma.

AmuHOKHCITOTHBIE Oy(dhepHbie cucTeMbl. benkoBsie OyQepHbIe CHCTEMBI.

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

Heoprannueckne MemMIMHCKHE Marepuaibl. Meramibl.  YTIEpPOIHbIE MaTEpHAIIBL.
MexaHu3Mbl B3aUMOJCHCTBUS MEIUIIMHCKUX MaTepUaAIOB € OHOJIOTMYECKUMH CHCTEMaMHU.
B3anmopeicTBusa: Marepuan - KpoOBb, Marepuan - TKaHb, Marepuan - KJIETKa, MaTepHall
OMONOIMMEDBI.

HckyccTBeHHbIe Opranbl. ANapaTsl «MCKYCCTBEHHOE CEPILE-JIETKOE», «MCKYCCTBEHHAs
nmoyka». MCKycCTBEHHOE CepAlEe YeI0BEKa ¢ aBTOHOMHBIM HCTOYHUKOM IUTaHUA. Bompocsl k
CEMHMHAapam:

WNon: wuctopust OTKpHITUS, CTpoeHue, (u3NUecKue M XHMHUYECKHE CBOMCTBA,
IIPUMEHEHUE.

2. bopHas kucnorta, OOpHBIN CIUPT, AaHTUCENTUYECKast aKTUBHOCTb.

3. ®uznonoruueckuit pactop. Jlsmuc. HamarteipHblil ciuprt.

4. ®ypauunuH. AKTUBUPOBaHHBIA yrosb. I'opununuky, muactelpu. WX nmpumenenue,
CBOMCTBa, CIOCOOBI XpaHEHMUSI.

5 . Acniupus. [Ipumenenue, hapMakonornyeckoe 1eHCTBHE Ha OPraHU3M.
6. AHTHONOTHKY, Kiaccudukanus. JJucOakTpuos.

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

9. AHTHOMOTHKM, UCTOPUS OTKPBITHS.
1 O. Knaccuduxanus sj0BUTHIX BELIECTB.

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

12, Pryrs. Tokcuunocts mapoB prytu. Comm pryTH: KaloMenlb, CyJeMma,
IpUMeHeHHe B MeaunuHe. Mbimbsak. CeuHen. CoenHEHUs Xpoma.



[IpakTuka

HcceneloBanue JIEKapCTBEHHBIX IIPENAPATOB.

HenoBast urpa «Cnacute OonbHOTO». JlemoBass uUrpa CONMPOBOXKIAETCS MPOBEACHUEM
KaueCTBEHHOI'O0 aHalM3a pacTBOpa KOHKPETHOI'O BEUIECTBA XUMHUYECKMMH METOJAMHU.
(BemectBa: THOCYnB(hAT HATpUs, HOBOKAWH, JIAKTAT Kayiblusd, O-TIIOKO3a, MEIHBIH KYNOpoc,
cynb(ar Maruus).

HccnenoBanye TOKCHYHOCTH OBITOBBIX BemiecTB. OcropoxkHo, numieBsie JlobaBku! Mx
JlelicTBue Ha OpraHu3M.

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

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

JlekapcTBeHHBIE IIpenapaThl, UX BUIbl U Ha3HaueHUe. Kaxaoe JIEeKapCTBO -XMMHUYECKUN
pEaKTuB.

Muororpannsiil ioa. [louemy Hoa HamoO AepkaTh B INIOTHO 3aKyIMOPEHHOM CKIISTHKE.
«3enéHKay WM pacTBOp OpwLTHAHTOBOTO 3enéHoro. HeoObuHbIe CBOWCTBa OOBIYHOMN
3€JICHKU.

AKTUBHPOBAHHBIN YIOJIb.

JlexapctBa oT npoctyabl. Butamunsl CaMmoienbHbIE I€KapCTBa.

ACNUpYH WU alUeTWICAIMIIMIOBAs KUCJIOTAa U €ro cBoicTBa. UTO moJie3Hee: acnupuH
WK yrcapuH, HypodeH win ubynpoden?

Ilepexucs Boopoaa u rujpomneputr. CBoiicTBa NEPEKUCH BOAOPOA.

[lepmanranat kanusi, MAapraHilOBOKUCIBIA KalHWil, OH K€ «MapraHLOBKay.
HeoObrynple  cBoOMcTBa MapraHmoBKd. Kakyro OMacHOCTh MOMET  MpPEICTaBIAThH
MapraHioBKa.

HyxHa 1 B tomaiHeil anteuke 60pHast KUCIIOTA.

Crapble JiekapcTBa, KaK ¢ HUMU IOCTYIUTb.

Bormpocsl k cemunapam.

1 . [lepmanranar kanus. Ucropust oTkpbiTusi. GU3NUecKkue  CBOMCTBA.
OxucnurenbHble cBoMCTBA. [IpaBuna xpaHeHus: nepMaHaraHara Kaiwusl.

2. IlpumMeHeHue pacTBOpa NHepMaHraHara Kajius B ObITy, B MeAMLIMHE. Mepbl nepBoi
ITOMOILY IIPY OTPABJIEHUH KOHLICHTPUPOBAHHBIM PACTBOPOM II€PMAHIaHATa KaJIUs.

3. PactBOp OpuininanToBoro 3eieHoro. Ilepokcun Booposia, UCTOPHS OTKPBITHS.
[Ieprunposns. Ousndeckue, XUMUYECKUE CBOMCTBA. [[pumenenne B MequnHe:
KpPOBOOCTaHaBIIMBAlOIIEe U JIe3UHPUIMPYIOLIee CPEICTBO.

[IpakTuka.

[omyuenue ompodopma.

JleiicTBre  KUCIOT 1A  OpWJUIMAHTOBBIA  3€JICHBII.

[IlerouHOE pacuieIeHne JEBOMULIETHHA.

KauecTBennas pCaKnuAa Ha NEPOKCUA BOJAOPOIA.

Tema 12. Xumus u TpaHcniopT

Marepuainbl, KOTOpbIE HCIOJIb3YIOTCS Ul M3TOTOBJIEHUS aBTOMOOWIEH. 3ampaBouyHbIe
KHUAKOCTU (TOIIMBO, Macjia, CMa3KH, OXJIaXJalollue *XUAKOCTU U T. I.); PE3UHBI - LIIMHBI U
PE3MHOTEXHUYECKHE U3/ENINs; IUIaCTMAcCChl; OTAENIOYHOJEKOpaTHUBHbIE MaTepHalbl (OOMBKa,
JaKd M KpacKH, aHTUKOPPO3MOHHBIE MOKPBITUS U T. II.); KJIEH, TEPMETUKU. DJIEKTPOJIUT - ITO
YTO-TO 3HaKOMoOe€. beH3uH, KepocuH U JApyrue Npou3BOIHbIE HE(TH, MPOLECCH TIPOUCXOSIINE
MIPU HKCIUTyaTal[ii aBTOMOOUIISL. DKOJIOTHUs U aBTOMOOMIIb. [IpakTHKa:

1. ben3un n KCPOCHH KaK PaCTBOPUTCIIN.



OnbITHl IO O03HAKOMJICHHIO C PACTBOPSIONIMM JIEHCTBHEM HEPTENPOIYKTOB, KaK U
MPEIbIAYIINN, IJI0X0 BUAHBI C IEMOHCTPAIIMOHHOTO CTOJA, IIOATOMY UX JIy4Ille BCErO CTAaBUTH B
KauecTBe J1abopaTOpHO pabOTHI.

a) B MPOOUPKH ¢ OCH3UHOM, KEPOCHHOM M BOJOW HaiMBaroT 1o 0,5 MJI pacTHTEIBHOTO
Macia u B30anThiBalOT. Macio pacTBopsieTcst B yrieBojpoponax. OTMeEYaroT JIydmryro
pacTBOPUMOCTh B OCH3UHE.

0) B HeOOdbIIME CTakaHYMKKA WK (aphopoBbIe YalIKH C TEMH XK€ >KUIKOCTIMHU
MOMENIAI0T KYCOYKU TKaHU C MATHAMH KHpa U MEPEMEIINBAIOT X CTCKISIHHOW Majo4yKon 2-3
MmuH. [locne BeICEIXaHUS TKaHU, TOMEIEHHBIC B OCH3UH U KEPOCHH, OKA3bIBAIOTCS OUUIIICHHBIMU
OT JKHpa.

2. I'openue BBICHINX yrieBom1opoaos.

a) CmauuBarOT NOJOCKK (PUIBTPOBATIBHONM Oymaru B O€H3MHE, KEPOCHHE, Ma3yTe M
IIOJUKUTaroT UX. BelecTBa ropar cBeTsumcst miaMeHeM. Boiciime yrieBo1opo/isl IpyU FrOpeHuu
00pa3yroT KOIMOTh.

0) Ha >xesie3Hble I1aCTUHKY WU (ap(OopoBbIe KPHIILIKKA HAINBAIOT 110 HECKOJIbKY Kalleslb
OeH3MHa, KepOCHMHA M CMa304YHOrO Macjia MM Ma3yra M Tojpkuraior. Habmogaror To ke
apineHre. OOpalaroT BHUMaHUE Ha JIETKYIO BOCIUIAMEHAEMOCTh OE€H3MHA M Ha CPaBHUTEIHHO
TPYAHYIO 3aTOPAaeMOCTh Ma3yTa.

B) B JKeJIE3HYIO WM (PapdOpOBYIO JIOKEUKY TTOMEIIAI0T HEOOIBIION KycoueK mapaguHa u
HarpeBaroT ero B IiamMeHu ropenku. [lapadun nnaBurcs, a 3aTeM roput, 00pa3ys KONoTb.

3. Ounctka O€H3MHA U KEPOCUHA.

beHsuHn u kepocuH mocie 3aBOJACKOW IMEPErOHKU COAEpKaT MpUMEcH HA(PTEHOBBIX
KHCIIOT W JPYTrUX BEIECTB, OCJOXKHSIOIUX WX MpuMeHeHue. HeouuiieHHBIH KepocuH,
HaTpuMep, II0X0 MOJHUMAETCS MO (UTHIIIO JIAMITBI, C1ab0 TOPUT M OBICTPO OOpaszyer Harap.
Heouurennpie NpoayKThl MOXKHO y3HATh 110 TPSA3HOMY BUY U MAJIOH TPO3PAYHOCTH.

Ounctky MPOU3BOASAT 0OBIYHO, oOpabaTsiBast He(TEPOTYKTHI criepBa

KOHIIEHTPUPOBAHHOMN KUCIIOTOM, a 3aTeM IIEJI0YbIO.
HamuBator B OOJBIIYIO JAEIHTENBHYIO BOPOHKY 15—20 MJI HEOYMIIEHHOTO KepocHHA U
npuOaBsoT 2-3 MJI KOHIEHTPUPOBAHHON CEPHOW KUCIOTHL. BOPOHKY 3aKphIBAIOT MPOOKOW U
cMech BCTpAxuBaroT okosio 10 muH. Ilpu 3TOM BOpPOHKY JepkaT mpoOKOMl BHU3 U BpeMs OT
BPEMEHHU OTKPBIBAIOT KpaH, YTOOBI BBITYCTUTH BBEPX Mapbl JIeTyuyux BemiecTB. [locie 3Toro
CMECH Ja0T PACCIOUTHCS, Ha UTO Takxke moTpedyercs MuHyT 10 niu axke 0oJblie, U MEJICHHO
CIIyCKAIOT HW)KHUH CJIOH KUCIIOTO TY/IPOHA.

OcraBuniics B BOPOHKE KEPOCHH IPOMBIBAIOT IMOAOOHBIM JK€ CHOCOOOM BOAOH B
TeyeHne |—2 MuH. BoaHblii cioil cmyckarooT, a KepoCHMH NpOMbIBaIOT 5 10-NpoLeHTHBIM
pactBopoM 1menouu. [locne cauBaHus MIEIOYHOTO €0 OTMBIBAIOT OT KEPOCHHA BOJOM OCTaTKU
ienoyu (mpoba GpenondranenHom).

VY6exnaroTcs B TOM, YTO OYHUILEHHBIN KEPOCHH OKa3bIBaeTcsl 0ojiee Mpo3pavyHbIM, JTy4dIle
TOPUT U UMEET IPYroM 3amax.

Ha nuctkn ¢uibTpoBaibHOM OyMaru NOMENIAIOT KAl HCXOAHOIO U OYHIIEHHOIO
KkepocuHa. OUHIIEHHBIH KEPOCUH HCTIAapsIeTCsl OJTHOCThIO, HEOUHUILEHHBIH OCTaBISAET Mocie ce0s
IIATHO IIPUMECEN.

Tewma 13. XuMus 1 yuctora B ioMe

Mpeuia. CocraB, CTpOEHHE, MTOJIyUYEHHUE.

CuHTeTHYECKHE MOIOLINE CPEICTBA U IOBEPXHOCTHO - aKTUBHBIE BEILLIECTBA.

OcHoBuble  kommoHeHTHl CMC: noBepxHocTHO-akTuBHbIe  BemecTtBa (IIAB);
BCIIOMOTAaTeNIbHbIE BEIIECTBA: IIEJIOYHBIE COJM - KapOOHAT M CHJIMKAT HAaTpUs, HEHTpasbHbIE
comu cynbhar u ¢ochaTr HATPHUSA;, KaPOOKCHMETIIIIEIIIION03a, MOJHBUHUIIUPPOIHIOH,
XUMHAYEeCKHe OTOenuBaTenu (Iepcoiif); XMMHUYEeCKHe OoTOenuBareian (MepeKuch BOAOPOAA);
¢busznueckue (onTHueckue) oTdenuBaTeNu - (GIyopecuupyIolue COeTUHEHUS; aJCOPOIIMOHHbBIE



Kpacutenu (yJIbTpaMapuH, WHAWTO, CUHTETHYECKHE OPTaHMYECKHE IMMHUTMEHTHI); OH0a00aBKU
(dhepMeHTHI (JTUTIa3bl, MPOTEas3bl U Jp.); OTAYIIKA; AHTUCTATHKH.

CpenctBa OBITOBOM XUMHHM - XHUMHYECKHE CpPEACTBA MO YXOAy 3a COOCTBEHHOCTHIO.
OlleXk/I0M, ToMeleHusIMl, aBToMoOmnsiMu. K cpeactBam  OBITOBOM  XUMHUHM  OTHOCSIT
Ne3nH(UIMPYIONTNE CPEACTBA, PEMeIUIeHTH U Tp. cpenactBa. CpenctBa OBITOBON XHUMWH,
MIpUMEHsIEMbIE J1JIs1 BBIBEICHUS TATEH.

IIpakTuka

Onpenenenne PH - cpeas! B MbUTax U MIAMITYHSX.

[IpuroroBneHue Mblla U3 CBEYKU U CTUPAIILHOW COJBI.

BoiBenenne mnsteH ¢ Tkanu. Mbuta. CocrtaB, CTpoeHHUE, IMOIy4YeHHE.

CpaBHeHHE CBOKCTB MbLJIa CO CBOMCTBAMH CTUPAILHBIX MOPOILKOB.

Tema 14. XuMus 1 KOCMETHYECKHE CPEACTBA

Kocmernueckue moromue cpeactsa. Kpemsol. [lenomoromue cpeacrsa. OmnosiackuBaTean
n koHguuonepsl. ['enu. CoctaB U CBOWCTBAa KaKk COBPEMEHHBIX, TaK U CTapUHHBIX CPEICTB
TUTUEHBI, TPAMOTHBIM BBIOOP CPEICTB TUTHCHBI; IOJIE3HBIE COBETHI IO YXOAY 32 KOXKEH,
BOJIOCAMH M TMOJIOCThIO pra. COCTaB M CBOMCTBA HEKOTOPBIX MPENaparoB THTHEHHUYECKOH,
ne4eOHOM U IeKOPAaTUBHON KOCMETHKH, TPAMOTHOE MX HMCIIOJIb30BaHUE. 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) IJIAHETHI.

JlymucTthle BemecTBa B napproMepun, KOCMETHKHU, MOIOIIIUX CPEICTBAX.

D¢dupnsie macna. CocTas.

Crnoxmusie 3¢upsl. CocTaB, CTpOEHUE, MOTYYCHHE.

[IpakTrka

N3yuenue coctaBa [lekopaTUBHOI KOCMETUKH 10 STUKETKAM.

Omnpenenenue PH - cpenpl B MbUTaX U MIAMITYHSIX.

W3Biieuenne »pUPHBIX Macel M3 PacTHTEIbHOro Mmarepuana. llepednas Msrta, €I0BOE
Maciio.

[Tonydyenue CNOXHBIX A(PUPOB M3 OPraHUYECKUX COENWHEHUH. DTUIIMETAaHaT (3amax
poma). M300yTumnstanar (GpyKTOBbIi 3amax).

Tewma 15. Xumus u nnanera 3emiis

XUMUYECKUE JJIEMEHTHI B Owocdepe. buoreHHbIe W BTOPOCTCIICHHBIE XHUMHYCCKHE
AMeMeHThl. Makpo U MHKpOdJIeMeHTHl. [IpuuumHBI W TpPU3HAKK HEJOCTaTKa B OpraHu3Me
YeloBeKa HEKOTOPHIX AJIEMEHTOB. buoreoxumuueckue mUKIbL. [{UKITBI Ta3000pa3HBIX BEIIECTB .
Ocanounsle nukiel. KpyroBopor azora B Ouocdepe. Cuaepanus. Kpyrosopor yriepona B
o6uoctepe. KpyroBopor kucmopona B Ouochepe. Ilpaktuueckas pabora «KauecTBeHHOE
OTpeieJICHUe HEKOTOPBIX TSKEIBIX METalIoB B Bojae». ATMochepa Kak CBETODHIBTP.
3acopeHHOCTh aTMocdepsbl. [IpuunHbl M3MEHEHUs SPKOCTH, I[BeTa aTMOc(ephl, TPO3PAYHOCTH U
BUIUMOCTH aTtMmocepbl. Dxonoruueckue mpobiemsl B arMmochepsl. [lapHukoBbiii dddexT.
[TapaukoBeie Ta3bl. BTOpocTeneHHBIE KOMIOHEHTHI aTtMocdepbl (YrJICKUCHBIN ra3, METaH,
OKCHJBI a30Ta, TponocepHbiii 030H, xjopdTopyriepoas). llocmeacTBusi MapHUKOBOTO
s dexra. O30HOBBIN MUT U 030HOBas Abipa. [{ukim o30Ha. [IpUunMHBI UCTOHUYEHUS O30HOBOTO
mmrTa. BemecrBa — 3arpssaurtenu Tponocdepsl. OKcuapl cepbl U Xyopa. KuciaoTHbie TOXKIU.
XumusM mnponeccoB. POTOXUMUYECKUN cMOT. Poib OKCHMIOB a30Ta, 030HA, yrapHOro rasa,

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

Mzyuenne KUCJIOTHOCTU OCAOKOB.

. Jedumut npecHoit Bos! na manete. 3arpsizaenne BOJIbI.
00630p 3nauenuit IIJIK mo nambonee omacupiM BemectBaM. Crtounbie BOJIbI. IlepBuunas,
BTOpUYHAS U TpeTU4yHas oO0pabOoTKa CTOYHBIX BOJ. XHMHUYECKHE CIOCOOBI YHalleHus



3arpsi3HeHud  (copOuusi, HeWTpanu3auus, KOaryjslus, CTEepWIM3alMs, HIKCTPaKIus,
ANEKTPOXUMUYECKHE CmOoco0bl). CHHTETHYECKHE TMOBEPXHOCTHO-aKTUBHBIC BEIIECTBA Kak
3arpsizauTenu ruapochepsl. Mctounnku JIMOKCHHOBOTO 3arpsi3HEHUS BOJIBI.

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

«Omnpenenenne ammuaka 1 MTOHOB ammoHMs B BOjie». DKOJIOTHYECKHE TTPOOTIEMBI
mutochepsl. [lectunmnpl. UHcekTumapl, repOUmabl, GyHTULIKIbL, POACHIITIIUIBL,
HEMaToLu/bl, akapuuuabl. KomiuiekcHas cucrema 3amuTsl pacteHud. Hutparsl u HuTpuThl. X
BJIMSIHME HA OPTaHU3M YEJIOBEKA.

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

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

«OlLeHKa 3arpsi3HEHHs BO3JlyXa IO COCTOSHHUIO XBOM COCHBI». MeEToabl MOHHUTOpPHHIA
BO3JYLIIHOU Cpepl.

«O1ieHKa 3arpsi3HeHUs BO3/lyXa 110 COCTOSTHUIO XBOU COCHBI».

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

«CHer — MHANKATOP YUCTOTHI BO3TyXay.

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

«O1ieHKa YUCTOThI aTMOC(HEPHOT0 BO3/yXa 110 BEJIMUMHE aBTOTPAHCIIOPTHON HArpy3Ku».
MeToapl MOHUTOPUHTA BO3IYIIHON Cpeibl. «PacTeHusi — UHIUKATOPHI IUIOA0POIUS TIOUYBY.

«PacTteHus - MHIUKATOPBI KUCIIOTHOCTH TTOYBY.

«PacTeHuss — MHIUKATOPBI BOJHOTO PEXUMA MOUBY.

«OpraHoyIenTHYECKUE MOKA3aTeIu BOIbD.

«Kectkocte BOAp». Meroasl MOHMTOpUHIA BOAHOW cpenbl. «MccimenoBanue

BOJONPOBOJHOU BOJIBI».
Tema 16. HayuHo- uccrienoBatenbckast IPOEKTHASI I€ATEIbHOCTh
Teopus. [lonatue npoekta. TUIBI TPOEKTOB, OCHOBHBIE ATAllbl BBHINOJIHEHUSI MPOEKTA.
Kputepun onieHrBaHUS BBINOJIHEHUS U 3alUTHl MPOEKTOB. Co3/1aHUE MPOEKTa OCYIIECTBIISAETCS
10 CJICIYIOLIUM HTaram.
Onpenenenue npoOIeMsl;
Axrtyanuzanus teMe - BeiObop o0bekTa n3yueHus;
IlocTranoBka 11enu u 3a7ad;
[Ton6op matepuana;
Br16op MeTo10B HCClieI0BaHNS,
[IpoBenenue sxcepuMeHTaIbHON padoThl® .. OdopmiieHne paboThI®
3amuTa NpoeKTa, NpeCTaBIeHUE Pe3yIbTaToB.

MMPUKITIIKT

BreinonHeHne MNpPOEKTOB € MCHOJIb30BAaHUEM KOMITBIOTEPHBIX TEXHOJOTMH. 3amura
MIPOEKTOB.

2.3. ®opMbl KOHTPOJIS M ATTECTAIIUU 00 YyJarOIIUXCS

JUig oTclieKUBaHUS PE3yJIbTATUBHOCTU 00pa3oBaTENIbHOTO IIpolecca IO IMporpaMmme

«XUMUS B KU3HU YETIOBEKA» UCIOJIb3YIOTCS CIEIYIOLINE BUIbI KOHTPOJIS:

MpeABAPUTEIIBHBIA KOHTPOJb (TIpOBEpKa 3HAHWW YyYalIUXCS HAa HAYaJbHOM JTare
ocBoeHus [IporpaMMebl) - BXOJHOE TECTUPOBAHUE; - TEKYIIMA KOHTPOJb (B TEUCHHUE
BCETO CPOKA peaTn3alliy MPOTPaMMBI)®.
WUTOTOBBI KOHTPOJIb (3aKJIIOYUTEIbHASI MPOBEpPKAa 3HAHUN YMEHHIl HaBBIKOB 10
uroram peanuzauuu [Iporpammer).



@opMbl aTTECTAllMM - CaMOCTOsITeNbHass padoTa .- TECTUPOBAaHUE; -
TBOPUYECKHUE OTYETHI; . Y4acTHe B TBOPUECKHUX KOHKYpCax M IpeIMETHOU
OJIUMITUAJIC 110 XUMUU; - MIPE3EHTAIIMS U 3alllUTa MPOEKTa.

Texymui KOHTPOJIb:

dopMaMu KOHTPOJISI YCBOEHUS yueOHOro marepuaia IIporpaMmebl SBISIOTCS OTYETHI MO
MPAaKTUYECKHUM pabdoTaMm, TBOpYECKHME palbOThl, BBHICTYIUICHHS Ha CEMHHApax, CO3JIaHue
npe3ceHTauru 1mo TeMC U T. I. O6yqafonmecs1 BBIIIOJIHAKOT 3aJaHWd B MHAUBUAYAJIbHOM TCMIIC,
COTPYAHMYAs C TMEAaroroM. BBIMOTHEHHE NPOEKTOB CO3[JA€T CHTYAIHI0, MO3BOJISIOIIYIO
peann3oBaTh TBOPYECKUE CHIIBI, 00ECIICYUTh BHIPAOOTKY JIMYHOCTHOTO 3HAHHS, COOCTBEHHOTO
MHCHUS, CBOEr0 CTWJISL JACATCIBHOCTU. BKIIOUeHHE O00ydYaroluXcsi B PEAbHYIO TBOPYECKYHO
JeSITeIbHOCTD, MPHUBIICKAIONIYI0 HOBH3HOW W HEOOBIYHOCTBIO SIBJISCTCS CTHMYJIOM Pa3BUTHUS
MO3HABATENBHOTO HHTEpeca. OHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTH BBISBISATH MPOOJIEMBI U
pa3peraTb BO3HUKAIOIINE TPOTHBOPEYUHSI.

[To oxkOHUAHWM KaXKIOW TEMbI MPOBOJUTCS HTOTOBOC 3aHATHE B BHJE TEMaTUYCCKOTO
TCCTUPOBAHMUA.

Hrorosas arrecTanus npeaycMaTprBacT BbIMOJHEHHE WHAUBUIYAIBHOTO MTPOCKTA.

3.0praaM3anMOHHO-NIEJATOTUYECKHE YCIOBUS peanu3annu [IporpamMmmel.

1.1. Yuyebno-meronnueckoe obecneuenue [Iporpammsl

Metoauka oOydeHuss 1o mnporpaMme «XuUMHS B OBITY» COCTOUT U3 COYETAHUS
JICKIIMOHHOI'O HN3J10KCHUA TCOPECTUICCKOT'O MarTrcpuaia C HarJsiJHbIM IIOKa3oOM
WUTIOCTPUPYIOIIETO MaTepuana M IMPHEMOB peIIeHHs MpakThdeckux 3anad. OOyuarommecs
3aKPCIUIAOT IMOJIYYCHHBIC 3HAHUA ITYTEM CAMOCTOSATCIIBHOI'O BBIIIOJIHCHUA MTPAKTUYCCKHUX pa60T.
HJ’IH Pa3BUTHA TBOPUYCCKOT'O XUMHUYCCKOI'O MBIIJICHUA 1 HABBIKOB aHAJIMTHYECKOU ACATCIIbHOCTH
neaaror nmpoBOAUT CEMHHAPLI, 3aHATUA 110 NPE3CHTALIMN TBOPYCCKUX U HNPAKTHYCCKHUX pa60T b
MO3Ir'OBBIC IITYPMBbI, MHTCJJICKTYAJIbHBIC UI'PhI.

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

- TIOMEUICHHS], YKOMIIJIEKTOBAHHOI'O CTaHJAPTHHIM y4eOHBIM 00OpYyIOBaHHEM U MEOEIbIO
(mocka, mapThl, CTYJbs, MIKabI, JEKTPOOOECIIeYeHUE, BHITSKHOM 1TKad, pakOBUHA C XOJIOIHOMN
BOJIONIPOBOJHOM BOJIOH).

'HGO6XO,Z[I/IMBIX AJI1 SKCTICPUMCECHTOB O60py,I[OBaHI/I$I " pCaKTHUBOB.

-MyJbTUMEIUHHOTO 000pyAOBaHUSA (KOMIIBIOTEP, HOYTOYK, MPOEKTOp, (idII- KapThl,
9KpaH, CPe/ICTBA TEJIEKOMMYHHUKALIUHU (JIOKAIbHbIE IIKOJIbHBIE CETH, BHIXOJ B UHTEPHET).

JunakTuaeckoe obecrieueHne npernonaraeT Haludle TeKCTOB pa3HOYPOBHEBBIX 3aJJaHUH,
TEMaTUYECKUX TECTOB 10 KaXJI0MY pa3/iesly TEMbl, HHCTPYKIIUI /1151 BBINOJIHEHUS TPAKTHUYECKUX
pabot, Tabmuiupel XuMuueckux aneMeHToB JIM. MenzaeneeBa, TaOIUIBl PACTBOPUMOCTH
OCHOBAHUH, KUCIIOT, COJIEH.

1.3. Kaagposoe o6ecnieuenue [IporpamMmer.

[Tenaror, peanu3ytomuii [IporpaMmy 10JK€H UMETh BBICIIEE WU CPEAHEE
npodeccuoHaabHOe 00pa3oBaHKe B COOTBETCTBYIOILIEM HANPABICHNUHU U Ja0OpaHT,
o0ecreynBaoNIUil €€ MPaKTHYECKYIO YacTb.
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