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1. KoMmuiekc 0CHOBHBIX XapaKTEePUCTHK
JAOMOJHHUTEIbHOM 00111e00pa30BaTEIbHON IPOrPaMMBbI

1.1 IMosicHuTEIBbHAS 3ANTMCKA
1.2 HopmaTuBHO-NIpaBOBOE o0ecnedeHne MPOrpaMmMbl

[Iporpamma  pa3paboTaHa B  COOTBETCTBHUM CO  CIEAYIOIIUMU
JIOKyMEHTaMHU:

o ®denepanbHoro 3akoHa Poccuiickort deneparun ot 29.12.2012 No273
«O0 obpazoBanuu B Poccuiickoit @enepanumny (nanee—D3 Ne273);

e HammonansHoro npoekra «O6pazoBanue» (yTB. Ilpesuauymom Coeta
npu Ilpesmnenre Poccuiickon ®enepanyn 10  CTPATETHYECKOMY
Pa3BUTHIO MHAMOHAIBHBIM ITpoekTaM (mpotokoa oT 03.09.2018r Nel0);

o «llopsimka  opraHu3amuM W OCYIIECTBICHHUS  OOpa30BaTEILHOM
JeSATETbHOCTH M0  JIONOJHUTEIHHBIM 0011e00pazoBaTeNbHBIM
mporpaMmamy, YTBEPKJIEHHbIN nprukazoM Munnpocsemenust Poccun ot
09.11.2018r Nel196,c uamenenusmu ot 30.09.2020r;

o «MeTomuuecKnx PEeKOMEHAAIMH M0 TPOSKTHPOBAHUIO JTOTIOJTHUTEIBHBIX
o011epa3BUBAIOIITIX IporpamMmm (BKITIOUAs Pa3HOYpPOBHEBbBIE
nporpamMmsl)» (yTB. TUCbMOM MUHHUCTEpCTBa 00pa3oBaHusi U Hayku PO
ot 18.11.2015r Ne(09-3242)

e [IpaBunamu MEPCOHU(PUIUPOBAHHOTO (uHaHCUpOBaHUS
JOTIOJTHUTENBHOrO 00pa3oBaHusl B CapaTOBCKOUN 00J1aCTH, YTBEPKACHBI
MPUKa30M MUHHUCTEPCTBA 00pa3oBanusi CapaToBCKOW 00J1aCTH OT
21.05.2019r Ne 1077, ¢ wm3menenmsmu ot 14.02.2020r, ot
12.08.2020r;

o «Cannrtapubix mnpaBun 2.4.3648-20"CaHuTapHO-3MUIEMUOIOTUUECKHIE
TpeOOBaHMSI K OpraHU3aUsAM BOCIMUTAHUS W OOY4YEHHUsS, OTAbIXa H
o370poBiieHus aeterl u momnoaexu'"(yTB. IloctanoBnenuem [naBHOTO
rOCyJIapCTBEHHOT'O caHUTapHOTro Bpada P® ot 28.09.2020 N 28)

YpoBeHb 0CBOeHHS MPOrpaMMbl: 0a30BBI.

HanpaBJjieHHOCTH POTrpPaMMBbI: €CTCCTBEHHOHAYYHAS.

HoBu3Ha J0ONMOJHHMTENBbHOI 001Iepa3BUBAOIICH NPOrPAMMBI.
JononHutenbHas oOpa3oBarenbHas oOlepa3BUBaIOllas Iporpamma
«XuMmust BOKpyr Hacy» (manee - IIporpaMma) 3HaKOMUT OOYYaIOIIUXCS C
KOMIUIEKCHBIMU Tpo0OJieMaMud W 3ajJadyaMH, TpeOyIOIUMH CHHTE3a
3HaHWH 0 psAxy mpeaMeToB ((usuka, OMONOTHSs, YKOIOTHUs, Teorpadus,
HUCTOpHUS).

AKTYaJIbHOCTh MPOrpaMMbl OOYCJIOBJIICHA TE€M, YTO B Y4cOHOM
IJIAHE M0 NMPEAMETY «XHUMUs» OTBEIECHO BCEro 2 yaca B HeJleNo B 8 U 9
knaccax U 1 gac B 10 m 11 kiaccax, 4Yro JaeT BO3MOKHOCTH



chopMHupoBaTh Yy 00YJArONTUXCSI TOJBLKO 0a30BbIC 3HAHUS IO MPEIAMETY.
B toxxe Bpemst Bo3pacT 14-17 et sBIISIETCS BaXKHBIM TUISt
po¢heCCUOHATLHOTO CaMOOTIPEIEIICHUS oOyJaromuxcs,
dopMUpOBaHHA y HHX MOTHBAIIMM K BBIOOPY MpOdeCcCHOHATHHON
JESATENBHOCTH. BO3MOXHO, YTO TPOCHYBIIUWCS HMHTEPEC K XUMHH
MOKET BJIIMSITH Ha BRIOOp OymyIien mpodeccuu.

Kpowme Toro, 3HaHus, OJTy4aeMbI€ B IIIKOJIC 110 XMMHH, BO3MOXKHO U
HEOOXOMMO IPaMOTHO MPUMEHSTh U B TIOBCETHEBHOM sku3HU. [l03HaBas
OCHOBOTIOJIATAONINEe 3aKOHbI XHWMHH, OOydYaroImuecs 3HAKOMSTCS C
COCTaBOM U CBOWCTBAaMH pa3MYHBIX XHMHUYECKUX BEIIECTB, Kak
€CTECTBEHHBIM 00pa3oM MPHUCYTCTBYIOIIME B YEIIOBEUYECKOM OpTaHU3ME,
TaK ¥ NPH HE3aBUCUMOM BHENTHEM BO31eHCTBUH. IIIKOJIBHHUKHU y3HAIOT,
KaK UMEHHO J3TH BEIICCTBA BIUSIIOT HA IMPOIECCHI KU3HEACITCILHOCTH
OpraHu3Ma W Ha caMy XH3Hb YEJIOBEKa - YTO IIOJIE3HO W B KAKUX
KOJIMYECTBAX, @ UYTO MOXKET OKa3bIBaTh OTPHUIIATEIIEHOE BIUSIHHC.

UenoBeK HMCHONB3YET THICSYM PA3IUYHBIX XUMHYECKUX BEIIECTB,
0€3 KOTOphIXHEMBICIMMA MTOBCEHEBHAS KU3Hb. BMecTe ¢ TeM MHOTHE U3
ATUX BEHIECTB HE O€30mMacHbl U MPU HE yMEJIOM OOpallleHue BMECTO
MOJIB3bl IPUHOCAT Bpeld, Kak MpUPOJE, TaK U 4eloBeKy. Bce Oosibiie
HAKAIUIMBAETCS JIAHHBIX O B3aWMOCBSI3U MEXIY COAEPKAHHEM B
OpPraHu3Me XHUMHUYECKHUX COCAMHEHHM, B TOM YHMCJIE MOHOB METAIJIOB, U
BO3HMKHOBEHUEM, pa3BUTHEM TaKuxX OoJie3HEH, Kak pakoBble U
CEpJIeYHO-COCYIUCThIE 3a00yieBaHus. B CBsI3u ¢ 3TUM 0c000€ BHMMaHHE
yIENSETCA POTU PA3IMYHBIX AJIEMEHTOB B OMOXMMHUYECKHX MPOIEccax B
3I0pOBOM U OOJIBHOM Opranm3Me. PaccmoTpeHue pojau B Opranusme
PA3IUYHBIX 3JIEMEHTOB W UX COCIMHEHHM C OCTaTKaMH OPraHUYECKUX
MOJIEKYJI UMEET OOJIbLIOE 3HAYEHUE HE TOJIBKO JUIsSl JICUEHHS, HO W ISt
NpOQUIAKTUKA  pa3iuyuHbIX 3aboneBaHuid. JlanmpHellee pa3BUTHE
MEJUIMHBl CBSI3aHO WMEHHO C OJTUMM HampaBicHUsIMH. BianeHue
3HAHUSIMH O XHMHMYECKHX BEIEeCTBaX MOTYT OOECIeUUTh TPaMOTHOE
OTHOIIIEHUE K TPHUPOAEC U K COOCTBEHHOMY 37I0pOBBIO 0€3 HaHECEHUS
ymiep6a. IloaToMy 3HaHWME BO3MOXXHBIX TIOCIEACTBUN BO3JCHCTBUA
pPa3IMYHOrO poAa XMMHUYECKHX COCJUHEHHII Ha OpraHu3M 4YeloBeKa
CTAHOBUTCS HEOOXOAUMBIM HE TOJIBKO JJIA Bpadei, HO W ISl KaXKJI0To
YEJI0BEKA.

DKOJIOTMYECKUI aCTIEKT: aHAJIN3 U3MEHEHUN B OKPY>Kalolleh cpene
U OpraHu3aiyds CBOEro BIHSHUS Ha CUTyaluio, QOpMHpOBaHUE
OEepeKHOTO OTHOIIEHUS K MPUPO/IE.

Ou3nyecKknii  acmeKkT: u3y4YeHHe (PU3NYECKHX CBOWCTB BEIECTB,



¢du3rUecKrue METO bl aHATM3a BEIECTBA.
Hctopuueckuil aciekT: UCTOPUYECKUE CBENICHUS O BIIMSHUM XMMUU Ha
KU3HBUYEIIOBEKA.
buonornyeckuii acmnekT: M3y4eHHE XUMHUYECKOIO COCTaBa OOBEKTOB
YKUBOUTTPUPO/IBI.
Nudpopmatuka - mnouck uHpopmaumu B HHTepHeTe, co3nanue u
opopMieHue Tpe3eHTanuid, paboTa B TEKCTOBBIX W TaOJIWYHBIX
peaaKTopax.
Conepxanue [IporpaMmbl 3HAKOMUT O00YUAIOIIUXCS C XapaKTEPUCTUKON
BEIIECTB, OKPYXAIOIIMX HAac B OBITY: BOJa, TMOBApe€HHAsl COJb, C
BEILIECTBAMHU, W3 KOTOPBIX CHENAaHbl MOCyAa, CHUYKH, KapaHAalllH,
OyMmara, CTpOUTENIbHbIE MaTepUasbl,aBTOMOOUIIbHASL TEXHHKA, JIEKapCTBA
U T. I
Takue tembl kak: «Bomay», «IloBapennas cosb», «Cnudkm», «bymara»
JAIOT  BO3MOXKHOCTh  aKTyallu3alldd  JKOJOTMYECKUX  3HAHUU
oOyuaroruxcs. [IpakTuyeckue 3aHATHS CIIOCOOCTBYIOT (POPMUPOBAHUIO
CHelUalbHBIX yMEHUH UM HABBIKOB pabOThl C BEIIECTBAMU U
000pyTIOBaHUEM.
[IpoexTHbie pabOTHI, TEeMaTUKa KOTOPBIX mpuBoautTcs B IIporpamme,
MO3BOJIIT CPOPMUPOBATH y OOYYAIOIIMXCSI YMEHHUE CaMOCTOSITEIILHO
MpUOOpeTaTh U MPUMEHSTH 3HAHUS, & TAK)XKE PA3BUBAIOT UX TBOPUYECKHUE
CIIOCOOHOCTH.

OT1auvuTeIbHASE 0COOEHHOCTh MPOTPAMMBI 3aKJIIOUAETCS B TOM,
YTO OHA HWMEET MPUKIAJHYI HAMNpPABICHHOCTh M CIYXHUT JJIA
yIOBJIETBOPEHUSI  WHIUBUIYAIIbHOTO HMHTEpeca OO0y4arolmuxcsi K
V3YYEHHIO Y TPUMEHECHUIO 3HAHUM MO0 XMMHUU B TTIOBCEIHEBHOM XU3HU. B
[Iporpamme cTaBUTCS 3a7a4a HEOOXOAUMOCTH O0ECTICUUTh XUMHYECKYIO
rPaMOTHOCTh B HAINPABJICHUU COXPAHEHUS 3J0POBbS, Kak 3ajora
YCIEIIHOCTH YEJIOBEKa B KU3HU; JACTCS TOHSATHE O JIEKAPCTBEHHBIX
BEILIECTBAX M MEXaHM3MaX MX JICUCTBUS Ha OpPraHu3M YeJIOBEKa.
Conepxanue IIporpammbl  ompenensercss € YY4€TOM  BO3PACTHBIX
O0COOEHHOCTEW OO0yJaromuxcsi M UX HMHTEPECOB B OOJACTH TMO3HAHUS
MHpa, K caMomy cebe, )KM3HU B I[EJIOM, a TaKXKe C y4eTOM ICHXO0JIOTO-
neJarortyeckux 3aKoOHOMEpHocTe oOyueHuss W (HOpPMHUPOBAHUS
€CTEeCTBEHHOHAYYHBIX 3HAHWI U BHJIOB MO3HABATEIbHOU JEATEIBLHOCTH.
Oco6oe BHMUMaHUE yaemnsieTcs (GOPMUPOBAHUIO SKOJOTHMUECKUX 3HAHUU
00yJaroIMXcs.

Ilenarornyeckas neaecoodpasHocts [Iporpammel 3akitodaeTcs B
TOM, 4TO B IIpoLiecce O0yUEHHUs CO3/AA0TCS YCIOBHS K (POPMUPOBAHUIO Y
oOydJaronuxcsi I1eJIOCTHOM KApTUHBI MHUpa, BOCHUTAHUIO JIIOJIEH



TBOPYECKUX M KOHCTPYKTHBHO MBICIIAIINUX, TOTOBBIX K PELICHUIO
HECTaHJApTHBIX U3HEHHbIX 3anad. Ha 3anatusax no Ilporpamme
GopMupyroTcss yMeHus 0€30MacHOro oOpalleHHs C BEIleCTBaMH,
UCIOJb3YEMBIMU B IIOBCEAHEBHOW IKHU3HHU, 3aKJIAAbIBAIOTCS HOPMBI
310pOBOr0 00pa3a >KU3HU. 3HAKOMCTBO OOYYaIOUIUXCA C XUMHUYECKUMU
BEIIECTBAMM, M3 KOTOPBIX COCTOUT OKpPYKAIOIIMA MHp, MO3BOJIIET
PacKpbITh BaKHEHIIIME B3aUMOCBSI3U YEJIOBEKA U PA3NUYHBIX BEIIECTB B
cpeze ero oOUTaHwusl.

Anpecar nporpammsl. /letu B Bo3pactel2-17 ner.

O0bem nporpammbl: 144 yaca.

Pe:xuM 3aHsATHIA: 4 3aHATHS B HEACIIO POAOKUTEIBHOCTHIO 40 MUHYT.

1.2. Heas u 321244 NPOrpamMmbl

Heanb: ¢dopmupoBanne y oOydarommxcss TIIyOOKOro U
YCTOMYMBOT'O MHTEpECa K MUPY BEHIECTB MU XUMUYECKHUX IMPEBpAIICHU,
yepe3 npuodpereHrne HeOOXOIUMBIX MPAKTUYECKUX YMEHUN U HaBBIKOB
MPOBEJICHUS SKCIIEPUMEHTOB.
3anayu:
Ooyuaromue:
- paciMpeHue Kpyro3zopa o0y4Jaronmxcs;
- dbopMHpoBaHHE TMPEACTAaBIEHUHA O COCTaBe M  CBOMCTBax
XUMHUYECKUX BEIIECTB W MAaTEpHaliOB, OKPYKAIOIMIUX YEIOBEKa B
MMOBCETHEBHOM KU3HU U METUITNHE;
- pacimpeHre M yriayOJeHue 3HaHUW OOy4alolmuxcsi O poJiu
XUMUYECKUX DSJIEMEHTOB M WX COCAUHEHUH B IKU3HEACATCIBHOCTH
OpraHu3Ma, O BAKHEWUIIMX XWMHUYECKHX MPEBPAIICHUSAX, JIEKAIIUX B
OCHOBE MeTaboim3Ma, O TPUMEHEHUHM B MEAMIMHE HEKOTOPBIX
HEOPTaHUYECKUX M OPTaHUYECKHUX BEIECTB;
- MOJITOTOBKA O0YYaIONUXCsl, OPUEHTUPOBAHHBIX HA XWMUYECKHM
npounbo0ydeHus, K yCBOCHHIO MaTepralia MOBBIIIIEHHOTO YPOBHSI
CJIOKHOCTH TI0 XUMHH.
- PassuBarommue:
- dbopMupoBaHUEe CIEIUATBLHBIX YMEHUNW W HABBIKOB PabOTHI ¢
XUMUYECKMUMHU BEIIECTBAMHU M MaTepuajaMu B OBITY M HMCIOJIb30BAHUS
MIOJTYYCHHBIX 3HAHWI Ha TIPAKTHKE,
- pa3BUTHE TBOPUYECKMX CHOCOOHOCTEM M YMEHUM ydaluxcs
CaMOCTOSTEIIEHO IPHOOPETATh M MPUMEHSATh 3HAHUS Ha TIPAKTHKE.

BocnurareanHbIe:
- BOCITUTAHUE SKOJIOTUYECKOW IPAMOTHOCTH U XUMHUYECKOH

KYJbTYphI IPUOOPAILEHUH C BEILIECTBAMY;



1.3. [Inanupyemblie pe3yJabTaThl

IIpeomemmuule pesyiomamol.

[Tocne 3aBepmienus o6ydeHus no [Iporpamme oOydarommuecs OyayT 3HATh:
- COCTaB, CBOWCTBA, obJacTu PUMEHECHHUS Hanboee
pacpoCTpaHEHHBIX BEIICCTB M MaTEPUAIOB M YMETh NMPUMEHSITh HX IO
Ha3HAYCHUIO, COOTIOas IpaBmiIa 0€30MacHOTO OOpaIeHNs C HUMU;

POJIb XUMHYECKUX DJIEMEHTOB M UX COCIUHCHUU B JKU3HEACATSIBHOCTH
OpraHu3Ma;

- Ba)KHECHUIIINE XUMHUYCCKHUC IMpCBpalICHUA, JICKAIHUC B OCHOBC

MeTa0o0JIN3Ma;
- HEKOTOpbIE  HEOPTraHMYEeCKHEe M  OpPraHUYECKHWE  BEIECTBa,
IPUMEHSEMbIE B ME/IULIUHE.
[Tocne 3aBepiienust 00yuenus no Ilporpamme odyuaromuecs OyayT ymeThb:
- COCTaBIISITh CXEMBI OCHOBHBIX KpPYrOBOPOTOB  OHMOTEHHBIX
AJIIEMEHTOB B TIPUPOJE, OOOCHOBHIBATH POJb KAXKIOTO B COXpPaHEHHUU
MPUPOTHOTO PABHOBECHS, aHAIM3UPOBATH MPUUMHBI U TOCIEICTBUS €T0
HapyILICHUS;
- OPOBOJAUTh XMUMMYECKHNH OKCHEPUMEHT MO  OOHApyXEHUIO
KaTHOHOB U aHUOHOB B PaCTBOPAX;
-coOmoAaTh MpaBuiia OE€30MaCHOCTU MpU  OOpAIllEHUU C
JIEKapCTBEHHBIMUBEILIECTBAMU U CPEICTBAMH OBITOBOI
XHMUU;
-COCTaBJISITh OTYET O IPOACIAHHOM KCIIEPHUMEHTE;
-IPUMEHSATH BELIECTBA [10 HA3HAYCHUIO;
-pemiath 3a7auyd  pa3iMYyHOM CTENEeHH CIOKHOCTH: Kak
TUTIOBBIE, TaK UKOMILUICKCHBIE;
-pa3BUBaTh COOCTBEHHYI) HWHHUIIMATHBY M TIO3HABATEIbHYIO
aKTUBHOCTh  NPUPEIICHUN PA3TMYHBIX BOIIPOCOB U
po0JieM B XUMHUH.

Conep:kanue mporpaMMmsl
Y4eOHbIN IUIAH

Ne Ha3zBanue pa3nena KosmuecTBo yacoB Ddopma
BCEro TEOPHN | MPAKTHKA ATTecTanuu/
KOHTPOJISI
BBenenue 8 6 2
1 Bona 8 4 4 reMaTHU4eCcKoe
TECTUPOBAHUE
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2 YucThie BEIIECTBA U 6 2 4 TEMATUYECKOE
CMECH B KU3HU YEJIOBEKA TECTUPOBAHHE
3 [ToBapeHHas coib U 5 3 2 TEMaTUYECKOE
caxap TECTUPOBAHHE
4 XUMUSA OUIHA 20 3 17 TEMATUUYECKOE
TECTUPOBAHUE
5 Conuku 8 6 2 TEMATUYECKOE
TECTUPOBAHUE
6 bymara 6 2 4 TEMAaTHYECKOE
TECTUPOBAHUE
7 XWUMHMS U CTPOUTETBCTBO 12 4 8 TEMAaTHYECKOE
TECTUPOBAHUE
8 XUMHUSI 1 aBTOMOOWJIb. 4 2 2 TEMATUYECKOE
TECTUPOBAHHUE
9 XUMUS CTUPAET, YACTUT 10 2 8 TEMaTHIECKOe
u youpaer. TECTUPOBAHUE
10 XUMHUSI 1 KOCMETUYECKHUE 6 2 4 TEMATUYECKOE
CpeIcTBa. TECTUPOBAHUE
11 XUMHUA - XO35IMKa 12 5 7 TEMATUYECKOE
TTOMAITHEN alITEYKU TECTUPOBAHUE
12 XUMUS B MEIULIAHE 32 20 12 TEMaTUYECKOE
TECTUPOBAHUE
13 BrinosiHeHHUE MPOEKTOB. 7 2 5 BaluTa
MPOCKTa
Htoro 144 63 81
Conep:xanue
Y4eOHOro miana
BBenenue

O6mue mnpaBuna pabOTel B XUMHUYECKOM mabopatopuu. TexHuka
Oe3omacHOCTH TIpH paboTe B XUMHUYECKOW naboparopun. OkazaHue
MEepBOM TOMOIIM TPU HECUACTHBIX ciydasx. l[IpaBuma paboTel ¢
KUCJIOTaMH, IlleJIoYaMu, JIeTy4YuMH BenlecTBamMu. HarpeBaTenbHbie
npuOoOpsl M TpaBuia pabOThl C HUMU. XHUMHYECKas Tocyaa OOIero
Ha3Ha4YeHUSA. MBITbE U CYILIKa XUMHUYECKOM MOCY/IbI.

Ponp xuMuu B KM3HM YeIOBEKa M Pa3BUTHH denoBeuecTBa. O0630p
BAKHEUIINUX KJIACCOB COCIMHEHUM, UCIIOJIb3YEMBbIX YEJIOBEKOM. XUMUS -
TBOPEHUE MPUPOJIBI U PYK uUeoBeKa. XUMHUS BOKPYT Hac. XMMHUECKHE
BEIIIECTBA B TTOBCEJHEBHOM KU3HU YEJIOBEKA.



lIpaxmuxa:
- [Ipuembl  oOpaimieHuss C  HarpeBaTedbHBIMH  MpHOOpaMu
(cupTOBKa, TJIMTKA, BOJsSHAs OaHs) M XMMHUYECKON IMOCYI0il 00IIero
HA3HAYCHUS.
- Cocrapnenue Ta0aMll, OTpaKArOUIUX KiIacCU(UKAIUIO BEIIECTB,
M3TOTOBJICHHE 3TUKETOK HEOPTaHMUECKUX BEIIECTB, COCTABICHUE CIIMCKA
PEaKTUBOB, HECOBMECTUMBIX JJISI XpaHEHHUS.

Tema 1. Boaa
Bona B macmrabe mmanetsl. KpyroBopot Bojsl. [IpupoHast Boja u e¢
Pa3HOBUAHOCTU. XapaKTEpUCTHKAa BOJI IO COCTaBYy M CBOWMCTBaM.
MuHepalibHbI€ BOJIBI, UX MECTOPOXKJICHUsI, COCTaB, 11eJICOHbIC CBOMCTBA,
MpUMEHEHHE. 3anachl
npecHOM BoAbl Ha IIaHeTe. IIpecHas Bojga M €€ 3amachl.
DKoyioruyeckue mpodaeMbl YUCTOM BOABL. Bojia B opranusme denoBeka.
Bona B Menununae u papmakogorun. AHOMaIUM (DU3NYECKUX CBOMCTB.
PactBopsitomas cnocoOHOCTh BoAbL. [IpoOaeMbl MUTHEBOI BOABI.
IIpaxmuxa:
- AHanu3 BOJibl U3 NPUPOJIHBIX HCTOUHUKOB.
- PactBopstoliee nericTBUE BOJIBI.
- OuncTtka BOJHI.
- OrnpeneneHue KeCTKOCTH BOJIbI U €€ YCTPaHECHHE.
- MHoro 111 BOJibI B OBOINAX U (pyKTax?

Tema 2.YucTble BelleCTBAa M CMECH B KU3HH YeJI0BEKAa

Uucteie BemiecTBa JluctumaupoBanHas Boja, Kucmopon. CepeGpo,
Bopopon, Ceunen u ap. Mctunneie pactBopsl. Cmecu Mopckas Boja.
I'paaut. Cranb. PactBop xnopupma HaTpus [ HHbEKOHW. YyTyH.
Bosznyx. bazanet. Ctekno. OMynbcus «Macio B BOAE». PasHOBUIHOCTH
cMecei, 00J1acTh UX WCIOJIb30BaHUs BIIOBCEIHEBHOM JKHU3HU UYeIOBEKa.
I'omorennsie u rereporeHHbie cmecu. Cmecu B ¢dapMaKoIOTHH.
[Tpumepsl KUAKWUX, TBEPIBIX U Ta3000pa3HbIX cMeceid. OTHOPOIHbBIE H
HEOJIHOPOIHbIE cMecH B ObITy. CBolicTBa cMecell. Pa3nenenue cmecei.

Beienenue BemecTB W3 HEOJAHOPOAHOM CMecH, OO0pa30BaHHOM
pPacTBOPUMBIMHM U HEPACTBOPHMMBIMH B BOJIe BelecTBaMu. OTcTanBaHUe:
Boimenenne  BemiecTB M3 HEOAHOPOAHOM  cMecH, 0Opa30BaHHOMU
HEpPAaCTBOPUMBIMH B BOJIE BEIIECTBAMU C PA3JIMYHON IUIOTHOCTHIO. B
JEIUTEIBbHON BOPOHKE. Juctunnsuus, BbITIApMBaHUE,
1eHTpuyrupoBanue, xpomarorpadusi, KpUCTAUIM3allMsg W BO3TOHKA.
[leperonka Wiv JUCTWLISALUS - CIOCOO pa3jeieHUs, OCHOBAHHBIA Ha



pa3Iuyuy B TEMIIEpPATypax KAMEHUS APYT B APYre KOMIIOHEHTOB.

IIpuem pazaeneHust OHOPOJIHBIX CMECEH MyTEeM MCHMAPEHUs JIETYyYuX
KUAKOCTEW C MOCIEAYyOUEeW KOHIeHcanuen wux mnapo. IIpumep:
MOJy4YEeHUE JUCTUUIMPOBAHHOW BOJBI. PelieHue 3agay Ha HAXOXKIACHUE
MacCOBOM U 0OBEMHOM 0N KOMIIOHEHTAa CMECH.

Ilpakmuxka

1 UsroroBneHue npocTedmux GUIBTPOB U3 MOAPYIHBIX CPEJICTB.
PaznienieHnEeHeO0 THOPOIHBIX CMECEH.

2 OuucTKa METHOTO KyIOpoca OT HEPACTBOPUMBIX U PAaCTBOPUMBIX
IIPUMECEN.

Tema 3. IloBapeHHasi coJib M caxap

Ponp moBapeHHON coiu B OOMEHE BEIIECTB UEJIOBEKA U KUBOTHBIX.
ConeBoil OanaHc B opranu3Me uenoBeka. [I[puMeHnenue xyiopuaa HaTpus
B

XO3AHMCTBEHHON JeATEILHOCTH 4YeijoBeka. Korma coiap - 7.
3noynotpebsenue conbto. Mcmonp3oBaHue — XxJjopuja HaTpUs B
XUMHYECKON MPOMBIIUICHHOCTH. M CMonp30BaHuEe XJIOpUAAa HATpus B
nuiie, Mmeaumuue. [Ipow3BoacTtBo mnoBapeHHou conu. Caxap W ero
corictBa. Ilone3snbie W BpegHble uepThl caxapa. HeoObluHOe
MIPUMEHECHUE caxapa.

Ilpakmuka.

1. CpolicTBa pacTBOPOB OBApPEHHOMN COJIU

2. Toput nu caxap?

Tema 4. XuMus mumm

N3 4ero cocrout numa. XUMHYECKUH COCTaB NPOMYKTOB IHTAHUS.
OCHOBHBIE KOMITOHEHTHI THILIHU: >KUPBI, OCJKH, Yrie€BOJbl, BUTAMHUHBI,
COJIH. XuMHUs ~ OPOAYKTOB  PACTUTEIBHOIO M JKHBOTHOT'O
npoucxoxaenus. ®dusnonorus numeBapeHus. IIpogykTel ObICTpOro
OPUTOTOBJIEHUSI U OCOOCHHOCTHM HUX TIpou3BojacTBa. llporeccsl,
IPOUCXOJAIINE MPU Bapke, TYIIEHUU W xKapeHuu nuiiu. Kak cuenartsb
eay HE TOJbKO BKYCHOM, HO M Toyie3HO? JloOaBKM B MPOMYKTHI
MATAHMUSL.

XUMHAYECKHE pEaKUUu BHYTpU Hac. XUMHUYECKUE MPOLECCHI,
NPOUCXOAIIME MPU XPAHEHUU U MEepepadOTKe CETbCKOXO035HCTBEHHOTO
ceIpbsi. KOHCEpBAHTBI U AHTUOKUCIIUTEIH, UX POJIb.

CrocoObpl XMMHUYECKOTO aHajiu3a COCTaBa BEIIECTB B MPOIYKTax
nutanus. CojaepaHue BUTAMUHOB M MMHEpPAJbHBIX BEUIECTB B
MULIEBBIX MPOAYKTaX. [Ipakmuxa

1. Omnpenenenue kauectBa meaa. [IpoBepka Mena Ha HaTU4Yue



Kpaxmaja, MeJa,caxapOo3bl.

2. Omnpenenenue ButamMuHoB A, C, E B pactutenbHOM Macie.
OrnpeneneHue HUTPATOB B POIYKTaxX.
AHanu3 MpOXJIAJUTEIbHBIX HAIMUTKOB.
OnpeneneHue coaepxKaHus KUPOB B CEMEHAX PACTEHUIM.
KauecTBeHHBIEC peakliny Ha MPUCYTCTBUE YTIIEBOIOB.
XUMHYECKUE OTBITHI C KEBATEIBLHOU PE3UHKOM.
8. OmpeneneHue cosiepKaHus MOBAPEHHOM COJIU B IPOIYKTaX

No bk w

MUTAHUS (MACJI0,ChIPBI, COJICHBIC TBOPOKHBIC U3IETIHUSA).

Tema 5. Cimukn

[Tupodoper. Ucropus uzobperenust cruyek. Crmuku [lancens u
Yokepa. Crnnukn Copua. Cnomuku HWpunn. IlIBenckue crnuyuku
Jlyunctpema. Kpacubii u  Oenblii  dochop. OxkucinurenbHo -
BOCCTAHOBUTEIBHBIE MTPOLIECCHI, MPOTEKAIOIINE MPU 3aKUTAHUU CIUYKH.
OcHOBHBIE BUJbI COBPEMEHHBIX CNHUYEK. J[epeBsHHbIE (M3rOTOBJICHHBIE
U3 MATKHUX MOPOJ] JE€PEBA - OCUHBI, JIUIIBI, TOTOJSI, aMEpPUKAHCKOW Oeson
COCHBI U T. I1.), KAPTOHHBIE U BOCKOBBIE (ITapa(HOBBIE - U3TOTOBJICHHBIE
U3 XJIONYaTOOyMa)kKHOT'O XKT'yTa, IponuTaHHoro napapuxHom). [To metony
3aKUTaHUs - TEPOUHBIEC (3aKUraroUIMecs] NpU TPEHUH O CIEHUATIbHYIO
MOBEPXHOCTh - TEPKY) U OecTEpOUHbIE (3aKUTAIOLIUECS MPU TPEHUU O
T100YI0 TOBEPXHOCTH).

Couueunoe npousBoactBO B Poccuu. CrpoeHue, coctaB U
M3TOTOBJICHHE CITHYEK.

Cneunanbnbie cnuukd. IIITopMOBBIE (OXOTHMYBM) - TOpAIIME Ha
BETPY, B CBIPOCTH M MOJ AOXKIAEM. TepMHUYECKHE - pa3BUBAIOIIME MPU
ropeHu 0OoJiee BBICOKYIO TEMIEparypy M Jalollue MpU CropaHuu
rOJIOBKM OoJjbllee KojaudecTBO Teruia. CHUTHajibHBIE - JAAOIUE TpU
ropeHuu 1usetHoe miams. dortorpapuyeckue

- JIalolllM€ MTHOBEHHYIO SIPKYIO BCIBIIIKY, MCHOJb3YEMYIO MpHU
¢doTorpapupoBanun. CurapHble - CIMYKH YBEJIMYEHHOI'O pa3mepa AJis
0ojiee MPOJTOJKUTENILHOTO TOPEHUS TMPU PACKypUBAaHUM CUTaphbI.
TpyOounble-  cnMYKM ~ yBEJIMYEHHOTO  pasMmepa  ais  Oojee
MPOJOJKUTEIFHOTO TOPEHUS TPU PACKYPUBAHUU KYPUTEIBHON TPYOKH.
Kamunuble - OYeHb [JUHHBIE CIHWYKH, YTOOBl 3aKUraTh KaMUHBI.
["a30BbIe - MEHBIICH AJIMHBI, YeM KaMHHHbIE, YTOObI 3a)KUTaTh ra30BbIe
ropenku.  JlekopaTuBHble  (NMOJApOYHBIC,  KOJJICKIMOHHBIE) -
OrpaHUYECHHbIEC BBITYCKH KOPOOKOB (MHOTIAa Habopamu, yJI0KEHHbIMU B
JIEKOPATUBHYIO KOPOOKY).

llpaxmuxa
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1. W3ydeHue CBOWCTB pa3IUYHBIX BUIOB CIUYEK (OBITOBBIX,
OXOTHUYBHUX,TEPMUYECKHX, CUTHAJIbHBIX, KAMUHHBIX,
dboTorpaduueckux).

Tema 6. Bymara

Ot meprameHTa W IIEIKOBBIX KHHUT J0 Hamux nHed. llemmrornosa.
Caszytomue: KaOJIMH, KapOoHat KaJIbLIMS, MUTMEHTBHI.
XnomyaroOyMakHble TKaHW. Buasl Oymarn W UX MPaAKTHYECKOE
ucnoip3oBanue. TexHomorus npousBojcTBa Oymaru. CTpykrypa Oymaru
10T MUKPOCKOTIOM BO ()JIyOPECIICHTHOM CBEUYCHHUHU.

[Tomydabpukarel 1isi TPOU3BOACTBA OyMaru: IpPEeBECHas Macca WU
[EJUTI0JI032; LEJUII0JI03a OJHOJIETHUX PACTEHUN (COJIOMBI, TPOCTHHIIBI,
KOHOILIM, puUca W JPYIHX); MOJYLEIUII0I03a; MaKyJaTypa; TpANUYHAs
nojiymacca; JJis CHelrallbHbIX BUJIOB Oymaru: acoect, MIepCcTh U ApYyrue
TEKCTUJIbHBIE BOJIOKHA.

[Ipou3BoACTBO OyMaru: NpUroToBJIeHNE OyMaXXHOW Macchl (pa3mMoil U
CMEIIEHNE KOMIIOHEHTOB, MPOKJIEiIKa, HAIIOJIHEHUE U OKpacka OyMa)KHOU
Macchl); BbIpaOOTKa OyMa)KHOM Macchbl Ha OyMarojesaTeabHON MallnHe
(pa30OaBneHre BOJOM M OUMCTKA MAacChl OT 3arpsA3HEHUN, OTJIUB,
IIPECCOBAHME M CYIIKA, a TaKXe IEepBUYHAs OTAEJIKA); OKOHYATEJbHAs
oTJeNKa (KaJlaHIUpOBaHUE, pE3Ka);COPTUPOBKA U YIIAKOBKa.

IIpaxmuxa.

1. H3ydeHue CBOMCTB pa3au4HbIX BUAOB OyMaru.

2. Tlomyuyenue Oymarmu.

Tema 7. XuMus 4 CTPOUTETHCTBO

Crpoutenbubie pactBopbl. M3BecTs. Men. Ilecok. beron. LlemeHr.
Ucropusicrexna. Kupnuuu. apdop u dasiae. JpeBecuna - yHUKaIbHBIHN
CTPOUTENbHBIM MaTepuan. Jlakokpacounsle wmatepuaibl. (CBoMCTBa
onmu(bl, MacISHBIX Kpacok, sMajel, pactBoputeneir. [lonstue 00
AKOJIOTMYECKH YHUCTBHIX Marepuanax. Kepamuueckass meHa. 3HUIapur.
Kamprmut. Conomut. I'pyTobsoku. CumukaTbl METAVIOB U BSDKYIIUE
marepuanbsl. Kopposusi crpoutenbHbix wmarepuasioB. [lommmepsl B
CTPOUTEIIbCTBE.

XUMHUYECKHUE CBOMCTBA CTPOUTEIBHBIX MAaTEPHATIOB

XUMHYECKAs] CTOMKOCTb - 3TO CBOWCTBO IIOKa3bIBA€T, HACKOJIBKO
MaTepuall yCTOWYUB K BO3JICMCTBUIO IPYTUX BEMIECTB: KUCIIOT, IIEIOYEH,
COJIE U T'a30B.

Koppo3uonHas ycTOM4MBOCTH - CBOMCTBO MaTepralia MPOTUBOCTOSTh
BO3JECHUCTBUAM OKpYXawuen cpeasl. Yame BCEro 3TO OTHOCHUTCS K
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CIIOCOOHOCTH HE MPONYCKAaTh BIary.
PacTtBOopuMOCTE - CBOMCTBO, HpH KOTOPOM MAaTepual HUMEET
CIIOCOOHOCTB PAaCTBOPATHCA B PA3IMYHBIX KUAKOCTSX.
Anre3us - CBOWMCTBO, KOTOPOE XapaKTepU3yeT CIIOCOOHOCTH
COCIMHATHCS C IPYTHUMH MaTeprajlaMy U TOBEPXHOCTAMU.
Kpucrannuszanus - XxapakTepUCTHKA, ITIPH KOTOPOH MaTepual MOXKET B
COCTOSTHUHM T1apa, pacTBOpa WIIM paciiiaBa 00pa30BbIBaTh KPUCTAIIIHI.
Bunbl 3arps3HeHuid  (IbUIEBBIC, pPaJWAaLMOHHBIE, OWOJIOTHYECKUE,
IIYMOBBIE), 3HAYEHUE )KUBBIX OPTaHU3MOB B JIOMax U KBapTUPAX.
lIpaxmuxa
1. OnpeneneHue OTHOCUTENBHOM 3alIbUIEHHOCTH BO3yXa B IOMEUICHUH.
2. Pemienue 3a1a4 ¢ 9KOJIOTUYECKUM COACPKAHUEM.

Tema 8. Xumusi 1 aBTOMOOIIb

Marepuanbsl,  KOTOpbIE€  HWCIOJB3YIOTCS  JJIi  W3TOTOBJICHUS
aBTOMOOMJIEH. 3anpaBoyHbIE >KUJKOCTH (TOIUIMBO, Maciia, CMa3KH,
OXJIAXKIAIOIMINE JKUAKOCTH W T. 1II.); PE3UHBl - IIHHBI |
PE3UHOTEXHUYECKUE H3JICIINS; TJIACTMACCHI; OTACIOYHO-

JIEKOpaTUBHBIE MaTepHualibl (0OMBKa, JIAKK U KPACKH, aHTUKOPPO3UOHHbBIC
MOKPBITUA M T. I.); KIEU, TEPMETUKU. OIEKTPOJUT - 3TO YTO-TO
3HaKOMOe. BeH3WH, KepOCHH W Jpyrue BHIBI TOIIUBA. XUMHUYECKUC
MIPOIIECCHI, TPOUCXOANIUEIIPH IKCILTyaTallMd aBTOMOOWIISL. DKOJIOTHS U
aBTOMOOUJIb.

IIpaxmuxa:

1. BeH3un u Kepocuu Kaxk pacmeopumein.

OnbpITBl 1O  O3HAKOMIIGHHIO C  PACTBOPAIONINM  JCHCTBHUEM
He(TEMpOAyKTOB, KaK ®  TOPEABIAYINIMNA, IUIOXO  BUOAHBI  C
JEMOHCTPAIIMOHHOTO CTOJIa, IOATOMY WX JIy4Ille BCEr0 CTaBUTHh B
KadecTBe Ja00opaTopHOil pabOTHI.

a) B mpoOupku ¢ 6eH3MHOM, KEPOCHHOM M BOJI0M HainuBaroT mo 0,5 mi
pacTUTENBHOTO Macjia W B30anThIBaloT. Macio pacTBopseTcs B
yraeBogopoaax. OTMeUaroT Jy4llyr0 paCTBOPUMOCTh B OCH3UHE.

0) B nebGonpimme crakaHuuku Wi ¢GaphopoBbIe YAIIKK C TEMH JKE
KUAKOCTIMU TOMEIIAIOT KYCOYKM TKAaHW C TATHAMH JKUpa U
MEePEeMENINBAIOT UX CTEKIISTHHOW manoukoi 2-3 muH. [locie BbICHIXaHMS
TKAaHH, TIOMEIIICHHbIE B OCH3WH U KEPOCHH, OKA3bIBAIOTCS OYUIIEHHBIMU
OT JXHpa.

2. I'openue vlcuiux yene000po0os.

a) CmauuBarOT TOJOCKH (UIBTPOBAIbHOW Oymarm B O€H3HHE,
KEpOCHHE, Ma3yTe M TIOJDKUTAIOT WX. BemecTBa TOPSAT CBETSIIUMCS



iaMeHeM. Briciime yrieBo1opoasl Ipyu TOPeHUH 00pa3yloT KOMOTb.

0) Ha xene3nble macTuHku uin ¢GapPopoBbie KPBIIIKA HATUBAIOT IO
HECKOJIbKY Karesib OeH3MHa, KEPOCHHA U CMa304YHOTO Macia Wik MaszyTa
u nojpkurator. Habmomaror to xe siBienue. OOpaiaroT BHUMaHUE HA
JETKYI0 BOCIUIAMEHSIEMOCTh O€H3MHA M Ha CPaBHUTEIBHO TPYIHYIO
3aropaemMocTb MasyTa.

B) B xenesnyro unu ¢hapdopoByro JOKEUKY MOMEIIAI0T HEOOJIBIION
Kycouek mnapaduHa M HarpeBaloT €ro B IlaMeHu ropenku. [lapadun
TUTABUTCS, @ 3aTE€M TOPUT, 00pa3yst KOTOTb.

3. Ouucmra 6eH3UHA U KepoCUHA.

beH3uH u KepocuH mocie 3aBOJACKON MEPEroHKH COAepKaT MpUMeECH
HaQTEHOBBIX KHCIOT ® JPYTUX BEIIECTB, OCJIOXKHSIOMHUX WX
npuMeHeHne. HeounimeHHpI KepOCHH, HAIIPUMED, TUIOXO MOAHUMACTCS
no ¢GuTwiIo Jamibl, ci1abo TOpUT W OBICTPO 0Opa3yeT Harap.
Heouwnimennpie TPOIyKTH MOYKHO y3HATh IO TPS3HOMY BHIY M MaJIOH
IPO3PaYHOCTH.

OuucTKy Npou3BOASIT 0OBIYHO, 00padaThiBasi HEPTEHIPOTYKTHI CIIEpBa
KOHIIEHTPHUPOBAHHOM KUCJIOTOM, a 3aTeM IIEI0YbIO.

HanuBaror B OONBIIyI0 JEIUTENbHYIO BOpoHKY 15—20 wu
HEOUHUIIEHHOTO KEPOCHHA W MPHUOABISAIOT 2-3 MJI KOHLIEHTPUPOBAHHOU
CEpHOM KHUCJIOThl. BOPOHKY 3aKpbIBaIOT MPOOKON M CMECH BCTPSIXUBAIOT
okosio 10 muH. IIpu 3TOM BOPOHKY JiepKaT MPOOKOW BHU3 M BpeMs OT
BPEMEHU OTKPBIBAIOT KpaH, YTOOBI BBIMYCTUTH BBEPX TMaphl JIETYIUX
BemiecTB. [locme 3TOro cmecu AarOT PacciOWTHCS, HA UTO

Takke notpedyercss MUHYT 10 wim gaxe O0JbIle, U MEJIEHHO CITyCKalOT
HIKHUUW CIIOW KUCIIOTO TYJIPOHA.

OcraBmuiics B BOPOHKE KEPOCHH TPOMBIBAIOT TMOJOOHBIM  Ke
croco0oMm BOJIOM B TeueHue 1—2 MuH. Boaublii ciod cmyckaior, a
KepocuH npombiBatoT 5S— 10- mporieHTHBEIM pacTBopoMm 1enouu. [loce
CIIMBaHMS IIEJIOYHOTO CJOS OTMBIBAIOT OT KEPOCHHA BOAOW OCTAaTKU
miesnouu (mpoda dpeHondrareuHom).

Y06exmarTcss B TOM, YTO OYHMIIEHHBIM KEPOCHH OKa3bIBaeTCs Oojiee
MPO3pavHbIM, Ty4Ille TOPUT U UMEET APYToi 3armax.

Ha nuctku ¢puiabTpoBanbHON OymMaru mMoMemaroT Karlki UCXOJHOTO U
OYUIIIEHHOTO KepocuHa. OUMIEHHBI KEPOCHH HUCIAPSIETCs] MOJIHOCTHIO,
HEOUYHUIICHHBIN OCTaBJISIET MOCIe ceOsl MATHO IpUMeceH.

Tema 9. Xumus crupaer, YUCTUT U YOUpaeT
Msina. CocTtaB, CTpOCHHE, OJTyUYECHUE.
CuHTEeTHYECKHE MOIOIIUE CPEJICTBA U MOBEPXHOCTHO - AKTUBHBIE
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BemecTBa. OcHoBHbIE KOMITIOHEHTHI CMC: MOBEpXHOCTHO-aKTUBHbBIE

BemlectBa ([TAB);

BCIIOMOTATENIbHbIE BEIECTBA: IIEJIOYHBbIE COJIM - KapOOHAT U CHIJIMKAT
HATpus, HeWTpajdbHble conu - cyiabdar u  ¢ocdar HaTpus;
KapOOKCUMETUJILEIUIIONI03d,  NOJMBHHWIMHPPOIUAOH,  XUMHYECKUE
orOenuBarenu (MEPCONH);, XUMHUYECKHE OTOenuBaTean (MEPEKUCH
BOJIOPO/IA); buzngeckue (omTUYecKue) oTOenMBaTeH -
dayopecuupylomue  COCIUHEHHUs;  aJACOPOIIMOHHBIE  KpacUTeNld
(ynpTpamapuH, WHAWTO, CHUHTETUYECKHE OpPraHUYECKUE IMHTMEHTHI);
O0momobaBku - (QepmeHTH (IMMIasbl, TPOTea3bl U Jp.); OTAYIIKH;
AHTUCTATUKH.

CpenctBa OBITOBOM XMMHU - XHMHYECKHE CPEICTBA IO YXOIy 3a
COOCTBEHHOCTBIO:  OJCKIOH, TNOMEIICHUSIMH, aBTOoMOOMWIIMH. K
CpeACTBaM OBITOBOM XMMHHU OTHOCST J€3MH(DUIIUPYIOIIUE CPEACTBa,
penesieHTsl U np. cpeacrtsa. CpeacTsa OBITOBON XUMHUU, TPUMEHSIEMbIC
IU1S1 BBIBEJICHUS TIATEH.

Ilpakmuxka

1. Onpenenenue PH - cpeapl B MbLIax U MIAMITYHSIX.

2. IlpuroToBieHHE MbIJIa U3 CBEUYKU M CTUPATBHON COJIBI.

3. BriBenenue nisateH ¢ Tkanu. Mouia. CocraB, CTpoeHUE, OTyUeHHUE.

4. CpaBHEHHUE CBOMCTB MbLJIa CO CBOMCTBAMH CTUPAJIbHBIX MOPOIITKOB

Tema 10. Xumusi 1 KOCMETHYECKHE CPeICTBA

Kocmetnueckue moromue cpencrsa. Kpemsl. [lenomoroniue cpeacrna.
OnosnackuBarend W KoHAUWLMOHEPHI. ['enu. CocTaB M CBOMCTBa Kak
COBPEMEHHBIX, TaK U CTAPUHHBIX CPEJICTB TUTHUEHBI; TPAMOTHBIN BBIOOD
CPEACTB TUTUEHBI,

MOJIE3HBIE COBETHI MO YXOAY 3a KOXEH, BOJOCAMHU U MOJOCTHIO PTa.
CocTraB M CBOMCTBAa HEKOTOPBIX MpENapaToB I'MTMEHUYECKOU, JIeYeOHOU
U JICKOPaTUBHOW KOCMETHUKH, TpPaMOTHOE€ HUX HCIIOJIb30BAHUE.
XHUMUYECKHE TTPOLIECCHI, JEKAIIUE B

OCHOBE yXOJa 3a BOJOCAMHM, HUX 3aBUBKH, YKIAJIKH, OKpPACKHU;
NPaBWIBHBIA YXOJI 32 BOJIOCAMH, TPAMOTHOE HUCIOJIb30BaHNUE MPENAPATOB
JUTSI OKPACKH M YKJIAJIKK BOJIOC,0PUEHTUPOBAHUE B UX MHOTOOOpA3UH.

J1e3010paHThl U O30HOBBIN «ILUT» IIJIAHETHI.

JymucTele BemiecTBa B nappromMepun, KOCMETUKH, MOIOLLIUX

cpeactBax.ddupHbie Macia. CocTas.

Crnoxuble 3¢upsl. CocTaB, CTpOCHHE, MTOTYUYCHUE.

Ilpaxmuxa

1. H3ydenue cocTaBa AEKOPATUBHOW KOCMETHUKH 110 3TUKETKAM.
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2. Omnpenenenue PH - cpeapl B MbUIaX U MIAMITYHSIX.

3. U3Bnedenue 3(pupHBIX Macea U3 paCTUTEILHOTO MaTepuaia.
Ilepeunasmsira, e10BOE MACIIO.

4. TlomyueHue CIOXHBIX 3(QUPOB U3 OPTaHUIECKUX COCTUHEHUIA.
Otunmeranat(3amax poma). M300ytunstanat (PpyKkToBbIi 3amax).

Tema 11. Xumus - xo0351iiKka JoMalIHEed aNITEYKH

JlekapcTBeHHBIE TpenapaTbl, WX BHAbBI WU Ha3HaueHue. Kaxmoe
JIEKApPCTBO - XUMUYECKUU PEAKTHUB.

Mmuororpanssii  ox. Ilouemy #ox Hamo JepkaTb B IUJIOTHO
3aKyNOPEHHON CKISHKE. «3€JICHKa» WIA pPacTBOp OpHUIUIMAHTOBOIO
3es1¢HOr0. HeoOhIuHbIeCBOMCTBA OOBIUHOM 3EICHKH.

AKTUBUPOBAHHBIN YrOJIb.

JlekapctBa ot mpocTyasl. Buramunasl CaMofenbHbIE JIEKApCTBA.

AcCMpUH WM auETUJICATULMIIOBAas KHCIOTa M €ro cBoicTBa. YTo
MOJIE3HEE: aCIMPHUH WU yIICapuH, HypodeH uiu udynpoden?

Ilepekuck Bomopona u ruaporneput. CBOKCTBA MEPEKUCH BOIOPOJA.

Ilepmanranar kanus, MapraHlOBOKHCIBIA Kaluk, OH Xe -

«MapraHIlOBKay.

HeoOblunbie cBoiicTBa MapranioBkd. Kakylo OmacHOCTb MOXET
IPEACTABISATh MapraHIIOBKA.

Hyxna mm B JoOMaliHed anTeyke

O6opHast kuciora. Crapele JeKapCTBa,

KaK C HUMH MOCTYTIUTb.

IIpaxmuxa

Bomnpoce! k cemnHapam:

1. Tlepmanranar kamus. Mctopust oTkpbiTusi. @U3NYECKUE CBOWMCTBA.
OxkucnutenbHble cBOMcTBA. [IpaBuiia xpaHeHus nepMaHaraHaTa Kajiusl.

2. TlpuMeHeHue pacTBOpa MEepMaHraHaTa Kajaus B ObITY, B MEAHUIIMHE.
Meppl mepBoM INOMOIIM TPU OTPABICHUM KOHLEHTPUPOBAHHBIM
pPacTBOPOM IMEpMAHraHaTa KaJus.

3. PactBop OpwiimantoBoro 3enenoro. llepokcun Bomopona,
ucropusi otkpbITud. [lepruaposs. Ouznueckre, XUMUYECKUE CBOMCTBA.
IIpumenenue B MEULIVHE: KPOBOOCTaHAaBJIMBAIOILIEE u
Ne3UH(PUITUPYIOIIEe CPEACTRO.

llpaxmuxa.
1. Tlomydenwme omodopma.
2. JleiicTBuE KUCIIOT Ha OPHIITTHAHTOBBIN 3€JICHBIN.
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3. lllemounoe paciiernieHue JIEBOMUIICTHHA.
4. KauecTBeHHas peakiusi Ha IEPOKCU] BOAOPOA.
5. Ompezenenre BUTAMUHOB B MperiapaTax NoJMBUTAMUHOB.

Tema 12. Xumusi B Meaunune Ilepevie wiazu xumuu 6 meouyune.

[Tonsatue o papmakosorum, HaTpOXUMUU, XUMHUoTeparnuu. [laparnensc
- OCHOBOIIOJIOKHUK MeIuUIMHCKOM xumuu. KimaBmuni [anen -
dapmakouior. I1. Dpaux
- OCHOBOIIOJIOKHUK XUMHUOTEPAITHH.

[Ipodeccun:  xumuk, OHOXUMUK, GdapmarleBT, JJaOOpaHT.

JlekapctBeHHble  BemiecTtBa.  Kiaccupukanum — Je€KapCTBEHHBIX
BEIIECTB: (apmakojiornueckas, Xxumudeckas. CbIpbe IJIs MOTy4YCHUS
HEOPraHMYECKUX, OPraHUYECKUX JIEKAPCTBEHHBIX BellecTB. DopMbl
JIEKApCTBEHHBIX TMPENapaToB: TaOJETKH, Jpaxe, CBEYH, SMYJIbCHUU,
CYCII€H3WH, HACTOUKHU U JIp.

Ilpakmuxka

1 O3znakomiienue ¢ popMaMu JIEKaPCTBEHHBIX MPEApaTOB.

2 3HaKOMCTBO C 00paslamMu JICKapCTBEHHBIX CPEJICTB U OMBITH C HUMHU.

3 OmpexaeneHne HATUIHS TCUCTBYIONIETO BEMIECTBA B JICKAPCTBAX,
KadyeCTBEHHbIC peakiuu. OCHOBBI (papMaKoIoTun

Cambie npocmule u3 nekapcme

Ilepmanranar kamus. Hcropus oTkpeiTusa. dusznueckue CBOMCTBA.
OxkucnutenpHble CBOMCTBA. IIpuMeHEHME pacTBOpPOB I€pMaHraHaTa
Kanus B ObITy, B MenuuuHe. [IpaBuna xpanenusi. Mepsl nepBoit momMoiu
IIPY OTPABJICHUU KOHILICHTPUPOBAHHBIM PACTBOPOM IIEPMAHIaHATa KaJIusl.
ITepokcun Bomopoma, ucropust OTKpwITHA. lleprugpons. dusnueckue,
XAMUYECKUE CBOICTBA. [Tpumenenue B MEIULINHE:
KPOBOOCTAHABJIMBAIOLIEE U Ae3uHPUIMpyolee cpeAcTBo. Moa: ncropus
OTKpPBITUS, CTpO€HHEe, (U3MYECKME M  XMMHUYECKHE CBOWMCTBA,
IIPUMEHEHUE.

bopnas KHUCJIOTA, OOpHBIIA CIIUPT, AHTUCENTUYECKAs
AKTUBHOCTB.

DOU3NO0JIOTHYECKHI PACTBOP.
JIamuc. Hamateipaeii  cniupt. ['ekcarmagpar xmjopuaa KajibLus.
I'entarugpatr cynbdara HUHKA.
AKTUBUPOBAHHBIN YTrOJib.
1. TlpurotoBieHue pacTBOpa XJOPUIA KAIbIUA C 3aJaHHOU
MacCOBOWOJIEH.



2. «Kunkuit xameneon». Paznoxxenne nepokcuma Bogopoaa. H202 -
OKHUCJIUTENb, BOCCTAHOBHUTENb. PacTBOpeHHEe HOAa B BOJE, B CIHPTE.
Pacno3naBanue womunoB. OOeciBeynMBaHME pacTBOpa MEepMaHraHaTa
KaJiusl aKTUBUPOBAHHBIM YTJICM.

HAoosumuie eeutecmea

SAnp1. Knaccupukanus s10BUTHIX BEIIECTB. YTapHBINA Ta3: MPU3HAKU
otpaBieHusd. OkaszaHue nepBoil momouu. PryTs. TOKCHYHOCTH mapoB
prytu. Coin PTYTH: KOJOMEJb, CyJlE€Ma, NMPUMEHEHHE B MEIULMHE.
Mpibsik. CBunen. CoenuHeHusi xpoma. TOKCHYHOCTH OpPTaHUYECKUX
pactBopurenieid. IlpaBuiia XpaHeHus s10B B ObITy. Mepbl mnepBoi
MOMOIIIH MPU OTPABJICHUU. XUMUSI U MEJIUIIMHA.

Buozennvie 3n1emenmol u ux coeOuHeHus

OO0t  0030p OUOIOTHUECKOM posu 3JIEMEHTOB-OPTaHOTEHOB

Yriepon.

Bonopon. Kucnopoa. Azor. Cepa. Docdop.

buonorudeckass pojib HEKOTOPHIX HEMETAJJIOB, HE OTHOCSIIMXCS K
opranorenam®rop. Xiop. Bpom. Mon. Kpemuuii. Cernen.

buonorudyeckn BakHbIE HEOPTraHUYECKUE COCAMHEHUS HEMETAJIOB.
Kucnopon. O3on. Boma. Musnepanbnubie Bonbl. Ilepokcun Bomopona.
depMEHTATUBHBIE CpeACTBa 3alUThl  opraHu3ma. (CepoBOJIOPO/I.
Ammuak. [{ukimoueBuHOOOpa3oBanus. MOHOOKCH a30Ta.

Hutpatel, Hutputhl. Yriekucnaeii ra3. MOHOOKCHI yriepoja.
Bydepnbie cuctemsr opranusma. ['ugpokapOonaTHas OydepHas cuctema.
®ocdarnas OydepHas cucrema. MexaHuzm OydepHOro gercTBUS
cucteMbl. B3aMoCBs3b KPyroBOPOTOB OMOTEHHBIX 2JIEMEHTOB.

buoneopeanuueckan xumua u meouyuna

Heoprannueckyro  OMOXMMHMIO  MOXKHO  pacCMaTpuBaTh  Kak
OPUIOKEHUE NPUHIUIIOB KOOPAWHALMOHHOM XUMHUU METAIJIOB K
Ononoruyeckum npodseMam. Mertasuibl B OpraHu3Me 4esioBeKa

buonornueckas poiab «METAILIIOB )KU3HI

OO6muit 0630p poau s-meramioB. Harpuii. Kanuii. Marauii. Kaneimid.
JlaHHBIE METAJIIBI pACCMATPUBAIOTCS COTJIACHO TIaHa!

1. Conepxanue B 3eMHOI Kope. BaxkHeime npupoiHbIe COeTUHEHUS.

2. Copepxanne u  (HOpPMBI  CYIIECTBOBAHHS B  JKUBBIX

opranuzmax.buonoruueckas poib.

3. IlpumeHeHue MeTaia ¥ €ro COSAMHEHUM B MEIUIIMHE.

4, TOKCUYHOCTb ME€Tajjla ¥ €ro COCIUHEHHU. )

OOmwmii 0030p poiu d-metamios. JKemezo. Mapranen. Kobaner. Meap.

[unk.
MonubaeH. /lanHble MeTalIbl paCCMAaTPUBAIOTCSI COTJIACHO TIaHA:
1 ConepxaHue B 3eMHOI KOpe.
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2 BaxuHenmme npupoIHbIE COCTUHEHUS.

3 Conepxanne u GOPMBI CYIIECTBOBAHHUS B JKMUBBIX OpPraHU3Max.
buonorunueckas posns.

4  lIpuMeHeHHe MeTaula U €ro COCIMHEHUIN B MEAUIMHE.

@U3HONOrUYECKas U MaTOJIOTHYECKask POJIb HEKOTOPBIX 3JIEMEHTOB B

OpraHusMe. S-DJIEMEHTHI. d-DnemeHTHI. Kommekchblie
(KOOpIMHAMOHHBIE) COEIUHEHUS PA3JIUYHBIX 3JIEMEHTOB B OpraHU3ME.
DneMeHThl, 00Jie3HH, JIeKapcTBa. bruoornuecku akTHBHbIE MOJIEKYJIBI.

Bona. AMuHOKUCHOTEI. AcKopOuHOBasi Kuciaota. OpToMoeKyspHas
MEJMIHNHA. BHOJOTHYECKN aKTHUBHBIE OJIMTOMEPBI buosiornueckas poib
HEKOTOPBIX METAJJIOB, HE OTHOCAIIMXCS K «METallaM >KU3HN».
Amomunuii. CepeOpo. bapuii. PTyTs. CBuHEL.

IIpaxmuxa.

TemaTnueckas BUKTOpUHA « XUMUS U METULIHAY.

QDu3uuecKkas Xumusa u MeOuyuHa

®u3uoJor - 370 PUINKOXUMHUK, UMEIOIIHNNA 110 C SIBICHUSAMHU KUBOTO
opranuzma. .M. CeuenoB JKuBble OpraHu3Mbl MOTYT CYIIECTBOBATh
JuIIb  Onarojapss MX 3aMeyaTelbHOM CIIOCOOHOCTH KHHETHYECKH
KOHTPOJUPOBATh XUMHUYECKHE PpEAaKIUMU W TEM CaMbIM IOAABIITH
CTPEMJIEHHE K JOCTHKEHUIO TEPMOJMHAMUYECKUX paBHOBecuil. I.B.
bepe3sun  XuMmunueckas TepMOAMHAMUKA M JKUBbIE  OpPraHU3MBbI
TepmoauHaMuKa U OpraHU3MBI.

XuMmuyeckass 1 OMOXMMHMUYECKass KUHETUKa M Karanu3. depmeHTHI -
OMOJIOrMYecKHe KaTalu3aTopbl. 3HAUEHUWE PacTBOPOB i OWMOJIOTUU U
MEULHBI.

KucnorHo-menounoe paBHoBecue u Oy(depHble CUCTEMbI OpraHu3Ma.

AMUHOKHCIIOTHBIE OyQepHble cucteMbl. benkoBeie OydepHbie

CUCTEMBI.

N3mMeHeHune KUCI0THO-IEIOYHOTO PAaBHOBECHS ITPU Pa3IUUHbIX 3a001€BaHUSX.

Meouyunckue mamepuanot

Heoprannueckne meauuuHckue Marepuaibl. Mertamsl. YTiiepoaHbie
MaTepuasibl. MexaHu3mMbl B3aUMOJECHCTBUS MEIULIMHCKUX MaTepUajoB C
OMOJIOTUYECKUMH CHUCTeMaMH. B3auMopeicTBusi: mMarepual - KpOBb,
MaTepuai - TKaHb, MaTEepHal - KJIETKa, MaTepuai - OMOMOIUMEPBI.

HckyccTBeHHble  Opranbl.  Ammaparsl «HMCKYCCTBEHHOE cepaue-
JIETKOE»,

«HUCKYCCTBCHHAas ITOYKa». HCKYCCTBCHHoe cepanc YCJIOBCKa C
ABTOHOMHBIMHUCTOYHUKOM ITUTAaHMHAI.

Bomnpoce! k ceMuHapam:
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1. Vox: MCTOPHS OTKPHITHS, CTpOeHHE, (GU3MUECKHe H XMMHUECKHe
CBONWCTBA,IIPUMEHEHHUE.

2. bopnas kucnota, 00pHBIN CIUPT, AaHTUCENITUYECKAsI aKTUBHOCTb.

3. ®dusunonorunueckuit pactrop. Jlsnuc. HamateipHbIi criupr.

4, dypauwivH. AKTHBUPOBAHHBIM yroib. [ OpYMYHHKH,
IUIACTBIPH. HxnprumMeHnenne, CBOMCTBA, CIIOCOOBI XpaHCHHUS.

5. AcnupuH. [Ipumenenue, papMakosornyeckoe A1eMCTBUE Ha OPTraHU3M.

6. AnTuOMoTHKH, KIaccudukanus. J(ucoakTpuos.

/. ApoMarhueckue Maclia U uxX JeHCTBHE Ha OpraHu3M. ApoMaTteparusi.

8. AcnupuH, puznyeckre CBONCTBA, UCTOPUS MOTYyUCHHUS.

9. AHTHOMOTHKH, UCTOPHUS OTKPBITHUS.

10. Knaccuduxanus sii0BUTHIX BEIIECTB.

11. VrapHuslii ra3: npuzHaku otpasieHus. Oka3aHue nepBoi MOMOLIH.

12. Pryts. TokcwmunocTs mapoB prytd. Conm pTyTH:

KaJIOMEIb, CyJieMa,lIpPUMEHEHUE B MEAUIMHE.
Mpeibsk. CBunen. CoeuHEHNs XpoMa.

IIpaxmuxa

1. HccnenoBaHue neKapCTBEHHBIX MPEMAPATOB.

2. JlenoBas wurpa «Cnacute  OonpHOro».  [lenmoBas — wurpa
CONIPOBOKJIAETCSI TPOBEACHUEM KA4ECTBEHHOIO aHalu3a pacTBOpa
KOHKPETHOTO  BeIlleCTBAa XUMUYeCKMMH  MeTojamu. (Bemecrtna:
THOCYNb(}AT HATPHUS, HOBOKAWH, JaKTaT Kaiubliusg, D-riroko3a, MemHbIM
KyIopoc, OpoMuJ Kanusi, Cylb(ar Maraus).

3. HccrnenoBanne TOKCHUYHOCTH OBITOBBIX BemiecTB. (OCTOPOKHO,
nuieBblie 100aBku! VX nelicTBue Ha OPraHU3M.

4. Pemienue 3amauy mo oOmIed XHUMHH C MEIUKO-OMOJIOTHYECKOU
HaIPaBJICHHOCTHIO.

5. KoHkypc  (KOJWYECTBEHHBIM)  4YHCIa  PEIICHHBIX  3ajad.
CocraBieHue COOPHUKOB 3a7ad ydyalluXcsd MO TeMe (C PEelICHUSMHU).
CocrapieHue TBOPUYECKUX PACUETHBIX 3aa4 M0 Pa3IUYHBIM TEMaM.

Tema 13. BoinosiHeHHe POEKTOB
Teopus. Ilonstue mnpoekra. Tubl TPOEKTOB, OCHOBHBIE ATaIlbl
BBITIOJTHEHUA TTpoeKTa. KpuTepun OLIEHUBAaHMS BBIMOJHEHUS U 3aLIUTHI
npoekToB. CO3JaHNEeNTPOEKTA OCYIIECTBISETCS MO CIEAYIOIINM dTanaMm:
1. Omnpenenenue npooOJIEMBbI;
AKTyanu3anus Tem;
Br160op 00bekTa u3yueHus;
ITocTanoBka 1enu M 3a71a4;

a ko

[Ton6op marepuana;



4 Bp160p METOIOB UCCIIEIOBAHUS;

5 IlpoBenenue

HKCIIEPUMEHTAIBLHON paboThI;6

Odopmiienne padoThI;

7 3amuTa mpoeKTa, mpeACTaBICHUE PE3YIbTATOB.
Ilpakmuxka

BrinonHeHne MOPOEKTOB € HCIHOJIB30BAHHEM KOMIIBIOTEPHBIX
TEXHOJIOTUMH.

3ammTa MpoeKToB.
1.4. ®opMmbl aTTeCTALIMU

JUis OTClIeKUBAHUS PE3YJIbTaTUBHOCTH 0Opa30BaTENbHOIO Ipoliecca Mo
nporpamMme «XuMHsI B JKA3HU YEJIOBEKA» HMCHOJIB3YIOTCS CIEAYIOIINE
BHJIbI KOHTPOJIS:

- MpEeABapUTENbHBI KOHTPOJIb (MPOBEPKA 3HAHUM ydaliuxcsl Ha
HavaJpHOMATare ocBoeHus [IporpaMMel) - BXOAHOE TECTUPOBAHHUE;

- TEKYIIUNA KOHTPOJIb (B TEUEHHUE BCErO CPOKa peaTM3alluy IPOorpaMMmbl);
- UTOrOBBIN KOHTPOJIb (3aKJIIOUUTEIbHAS IPOBEPKA 3HAHUH,

YMEHUI, HAaBBIKOBIIO UTOraM peanuzauuu [Iporpammer).

DopMbI ATTECTALMHA

- caMocCTosITeNIbHasI paboTa;

- TECTUPOBAHUE;

- TBOPYECKHUE OTYETHI,

- y4acTHe B TBOPUYECKUX KOHKYPCAX U MPEIMETHON OJIUMITHAJIE 10 XUMUU;
- MIpEe3eHTAlMs U 3aINATA TPOEKTA.

Tekymmui KOHTPOJIb:

dopMaMH KOHTpOJII YCBOEHUsI ydeOHoro wmatepuana [Iporpammel
ABJISIIOTCS OTYETHl MO MPAKTUYECKUM padoTaM, TBOpPUYECKHE paOOThI,
BBICTYIUIEHUS HAa CEMHHApax, CO3JaHHUE NPE3CHTALMHU 0 TEME U T. I.
OOyuaromuecss BBIIOJTHSIOT 3aJaHUsl B WHIUBUAYaJbHOM TEMIIE,
COTpyAHHYas C NEAaroroM. BeINoOJHEHUE POEKTOB CO34AET CUTYALHIO,
MO3BOJIAIONIYIO PEATU30BaTh TBOPUYECKUE CHUJIIBI, 00ECIIEUUTh BBHIPAOOTKY
JUYHOCTHOTO  3HAHUS, COOCTBEHHOTO MHEHHUS, CBOEro  CTUJIS
JesTeNbHOCTH. BkitoueHrne o0yd4arolluMxcsi B peajbHYI0 TBOPUYECKYIO
JEeSATEIbHOCTh, MPUBJICKAIONIYI0O HOBU3HOM U HEOOBIYHOCTHIO SIBIIAETCS
CTUMYJIOM pa3BHUTHS IIO3HABATEIBHOrO HHTEpeca. (OIHOBPEMEHHO
pa3BUBAIOTCSI  CIOCOOHOCTH BBISABIATH MPOOJEMbI U pa3penaTh
BO3HUKAIOLIME TPOTUBOPEUUS.

Ilo oxOHYaHMM KaKIOM TEMBI MPOBOAUTCS HUTOIOBOE 3aHATHE B BUIE



TEMaTUYECKOIO TECTUPOBAHMUS.
Hrorosas arrecTaums Ipe1ycMaTpUBAET BBIIIOJIHEHHE
WHJMBUyJIbBHOIONPOEKTA.

2 KoMmmieke opraHu3aimoHHO-NeJaroru4eckux ycJI0BHii.
2.1 Metoaunueckoe
o0ecreuyeHne Y 4e0OHO-METOANYECKOE

o0ecnieuenue Ilporpammbl
Metoauka 00yueHus 1Mo nporpaMme «XUMUs B )KU3HU YETOBEKa»
COCTOMT U3 COUYETAHUS JIEKIIMOHHOTO M3JI0OKEHHSI TEOPETHUECKOIO
MaTepuana C HarjsAHBIMIIOKAa30M WUTIOCTPUPYIOIIET0 MaTepuana u
MPUEMOB pEIICHUs MpakTudeckux3aaad. OOydaronuecs 3aKperuisitoT
[OJTyYEHHbIE 3HAHUS ITyTEM CaMOCTOSATEIbHOTOBBIIOJIHEHUS
OPAaKTHYECKUX padoT. [ pa3sBUTHS TBOPUECKOTO XMMHUYECKOTO
MBIIIJICHASI W HABBIKOB AHATUTHYECKOW JEATEIbHOCTH TIEeNaror
MPOBOAUTCEMHUHAPHI, 3aHITHS 1o
IPE3CHTALUM TBOPUYECKUX U MPAKTUUECKUX padoT,
MO3TOBBIE IITYPMBbI, UHTEJUIEKTYaJIbHbBIE UTPHI.

2.2 YcJoBuS peajn3aliy NporpamMmmbl

2.2.1 MarepuansHo-TeXHUYECKas Oa3a

- [lomerienue nsist MpOBEICHUS 3aHITHI: COBPEMEHHBIN KaOUHET;

- HeoOxomumas wmebens u  oOopymoBaHue: pabOYMMHU  CTOJIAMHU,
CTYJIbSIMH, BEICTABOYHBIN TKad, mkadgamu 118 XpaHESHUS HHCTPYMEHTA,
HOYTOYKOM, TIPOTpaMMHBIM OOECIEYEHHEM, BBIXOJAOM B HWHTEPHET,
MYJIbTUMEIUSI, CTOJIOM JISI PYKOBOJAUTEIIS.

- OcBemieHne TOMEMICHWS — COTJAaCHO HOpPMaM, COONIOJCHHE
CaHUTApPHO- THUTUEHWYCCKUX YCJIOBUH (NMpOBETpPHBAHWE, BJIaKHAS
yoopka).

2.2.2 KanpoBoe obecrnieueHue: eaaror JOMOJHUTEIBHOTO 00pa30BaHUs
2.2.3 TlporpaMMHO-METOAMYECKOE OOECIIeYeHHE:

- METOMYeCKas U ydeOHas TuTeparypa, ClipaBOYHbIN MaTEPHAIT;
- HarJIsiAHbIE MAaTEPHUAIbI.

21



2.3. OueHovHbIe MaTEPUAJIBI
HToroBas arrecTanus - BHIIOJIHEHUE HHANBUYATbHOTO MTPOEKTA.
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