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1. KoMIuieke 0CHOBHBIX XapaKTepHUCTHK JONOJHUTENbHOM 00111¢00pa30BaTeILHOM
NPOrpamMmbl

1.1. TlosicHUTeJbHAA 3aIIMCKA
HopmartuBHo-1ipaBoBo€ o0ecrieyeHue IporpaMmbl
[Iporpamma pazpaboTaHa B COOTBETCTBHH CO CIEAYIOUIUMU JOKYMEHTAMMU:
- ®enepanbhblil 3akoH oT 29.12.2012 Ne 273-03 «O6 ob6pazoBanuu B PO».

- Konuenumst pa3BuTHs  JONOJHUTENBHOrO oOpasoBaHusi jgeredt  (Pacnopsxenue
[IpaButenscTBa PO ot 4 centsiopsa 2014 r. Ne 1726-p).

- «llopsinka opraHu3alMd W OCYIIECTBIICHHS OOpa30BaTeIbHOW JESATEIBLHOCTH TIO
JIOTIOJTHUTENIBHBIM ~ 00111€00pa30BaTeIbHBIM ~ MPOrpaMMaM», YTBEPXKIECHHBIA IPUKA30M
Munnpocsemenusi Poccuiickoit @enepanuu ot 27.07.20221 Ne629

- [locTtanoBneHnue ['1aBHOro rocynapcTBeHHOro canurapHoro Bpaya PO ot 04.07.2014 Ne
41 «O6 yrBepxknaenun CanlluH 2.4.4.3172-14 «CaHuTapHO-3MUAECMUOIOTHYECKUE
TpeOOBaHUs K YCTPOMCTBY, COICPKAHUIO U OPTraHU3AIMH peKUMa paboThl 00pa30BaTEIbHBIX
OpraHM3aLNN JOMOJHUTENBHOIO 00pa30BaHUs 1EeTEi.

- [TuceMo MunHMCTEpCTBa 0Opa3oBanus U Hayku Poccuiickoit @enepanuu ot 18.11.15 Ne(9-
3242 0o HanpaBieHun «MeTOIMYEeCKMX PEeKOMEHJAUA 1O MPOEKTUPOBAHUIO
JOTIOTHUTENIBHBIX 00IIepa3BUBAIOIINX MTPOTrpamMM (BKITIOUYAsi pa3HOYPOBHEBBIE IIPOTPAMMBI))»

- [TuceMo MunuctepcTBa obpazoBanus u Hayku Poccuiickoit @eneparuu ot 29 mapra 2016
rona NeBK-641/09 o HampaBieHHMM METOAWYECKUX peKoMeHaanui «MeTtoguueckue
PEKOMEH/IAIH 10 PeaTM3alliy aJalTHPOBAHHBIX JOTIOJHUTEIBHBIX 00IIe00pa30BaTEIbHBIX
Iporpamm, CIOCOOCTBYIOIITUX COITMAJILHO -TICUXOJIOTHYECKOM peaduIuTaINH,
mpoecCHOHaTPHOMY CaMOOIPEACNICHUI0 JeTe C OTrpaHWYCHHBIMU BO3MOXKHOCTSIMH
3I0pPOBbS, BKJIIOYAs JE€TEH-WHBAIUIOB, C YYETOM HX OCOOBIX 00pa30BaTEIBHBIX
MOTPEOHOCTEH.

- VYcraB  MyHUIIUNIATBHOTO  ABTOHOMHOTO  0O0IIe00pa30BaTEIbHOTO  YUPEKICHUS
«O6pazoBarenpubiii eHTp Ne 2 «Cdepa» p.n. Cennoit Bombckoro paitona CapaToBCKOM
oomacti» ot 21.08.2023 1. Ne1630;

- llomoxenue o IlenTpe oOpa3oBaHUsI €CTECTBEHHO-HAYYHOTO M TEXHOJOTHMYECKOIO
npoduneri «Touka pocray MyHHIIUNATHLHOTO aBTOHOMHOTO 0O0IIe00pa30BaTEIHLHOTO
yupexaenus «Oo6pazoBarenbHbii neHTp Ne 2 «Cdepa» p.n. Cennoit Bonbckoro paitona
CapartoBckon oOnactuy (MpOTOKOI Nel OT 30.08.2024 r.).



YpoBeHb 0cBOEHMS IPOrPaMMBbI: OA30BBI.

HanpaBieHHOCTh IPOrpaMMbl: €CTECTBEHHOHAYYHAS.

HoBusna AONMOJTHUTEJIBHOI o01epa3BuBaKoIe NPOrpaMMBbl.
JlononuutenbHas oOpa3oBaTelibHasi OOIIepa3BUBAIOIIAsl MporpaMMa «XUMUSL B
KU3HM  dYeynoBeka» (manee - IIporpamma) 3HaKOMHUT OOydYarolmUXcs C
KOMIUJIEKCHBIMU Mpo0JeMaMu U 3aJjadyaMu, TpeOyIOIIMMHU CUHTE3a 3HAHUM 10 pANY
npeamMeToB (duszuka, OUOJIOTHs, IKOJIOTHS, Teorpadusi, UICTOPHUS).

AKTYaJIbHOCTh NMPOrpaMMbl OOYCJIOBJIEHA T€M, YTO B y4eOHOM ILJIaHE IO
npeameTy «XHUMusD» OTBEEHO Bcero 2 yaca B HeAento B 8 u 9 knaccax u 1 yac B 10
u 11 kmaccax, 4To JaeT BO3MOXHOCTH C(HOPMHUPOBATH Y OOYYAIOUIUXCS TOJBKO
0a30Bble 3HAHMS MO mpeaMery. B Toxxe Bpemsi Bo3pacT 13-15 ner sBnsiercs
BaXKHBIM TUTSt npodeccuoHaIbLHOrO CaMOOIIpeeIICHUS
oOyyaromuxcs, GOpMHUPOBaHUSL Y HUX MOTHBALMU K BBIOOPY MpodeccruoHanbHOMI
JEeSTENbHOCTH. BO3MOXKHO, YTO MPOCHYBIIUNCS MHTEPEC K XUMHUU MOXET BIUSTH
Ha BBIOOp Oynymiei nmpodeccum.

Kpome ToOro, 3HaHus, mosiydaembleé B IIKOJE IO XUMHUH, BO3MOXHO W
HEOOXOJMMO TpPaMOTHO NPHUMEHSATh M B TOBCEIHEBHOM >ku3HU. [lo3HaBas
OCHOBOIIOJIATAIOIME 3aKOHBl XUMHUHU, OOYYAIOIIMECS 3HAKOMSATCS C COCTaBOM H
CBOMCTBAMHU pPa3NUYHBIX XHUMHYECKHUX BEIIECTB, KaK €CTECTBEHHBIM 00OpazoM
NPUCYTCTBYIOIIME B YEJIOBEYECKOM OpraHu3Me, TaK U MPH HE3aBHCHUMOM BHEITHEM
Bo3aeicTBUU. [IIKONBPHUKM Y3HAIOT, KaK HMMEHHO JTH BEIIeCTBa BIMUSIIOT Ha
IPOIIECCHl KU3HEAEATEILHOCTH OpraHM3Ma U Ha caMy >XH3Hb 4YelloBeKa - 4YTO
MOJIE3HO M B KaKUX KOJHMYECTBAX, a YTO MOXET OKa3bIBaTh OTPHUIATEIBHOE
BIIUSTHUE.

YeJIOBEK MCTOIb3YeT THICSYH PAa3IMYHBIX XUMUUECKUX BEIIECTB, 0€3 KOTOPHIX
HEMBICIIMMA TIOBCEIHEBHAS *KU3Hb. BMecTe ¢ TeM MHOTME W3 ITHX BEIIECTB HE
Oe30macHbl U MPU HEyMEJIOM OOpallleHHe BMECTO IOJIb3bl MPUHOCIT Bpel, Kak
npupojie, Tak U 4enoBeKy. Bce Oosbliie HakariMBaeTcsl JaHHBIX O B3aHMMOCBS3H
MEXIY COJAEP)KAHUEM B OPraHU3ME XMMHUYECKUX COECIMHEHUH, B TOM YHCJIE HOHOB
METaJIJIOB, U BO3HMKHOBEHHEM, Da3BUTHUEM TakuUX OOJIe3HEH, Kak pakoBble U
CepIeUYHO-COCYIUCThIE 3a00sieBanHus. B cBsi3u ¢ 3TUM 0c000€ BHUMAaHUE yIESAeTCs
POJIM PA3JIMYHBIX 3JIEMEHTOB B OMOXMMUYECKHUX IIPOLECCAaX B 30POBOM U OOJIBHOM
opranuzMe. PaccMOTpeHHME poJii B OpraHU3ME€ pa3jiudHbIX 3JEMEHTOB M HX
COEIMHEHUH C OCTaTKaMHM OPTraHWYECKUX MOJIEKYJ] MMEET OOJIBIIOE 3HAYEHUE HE
TOJABKO JUISL JICUEHHUS, HO W JUJIsl TNPOQPWIAKTUKH PA3IUYHBIX 3a00JIeBaHHMA.
JlanbHeiiliee pa3BUTHE MEAMIMHBI CBSI3aHO MMEHHO C 3TUMHU HaIlPaBICHUSMHU.
Bnagenue 3HaHUAMM O XMMHMYECKHX BEIIECTBAX MOTYT OOECIEYUTh T'PaMOTHOE
OTHOIIICHHWE K TIPUPOJE M K COOCTBEHHOMY 3/I0pOBBIO 0€3 HaHECEeHHs yIiepoa.
[TosToMy 3HaHHWE BO3MOXHBIX ITOCIEACTBUM BO3JACHUCTBHUS PA3JIMYHOTO pPoOJaa



XUMUYECKUX COEJMHEHHI Ha OpPraHu3M YelIOBeKa CTAaHOBUTCS HEOOXOAUMBIM HE
TOJIBKO JUJI1 Bpadel, HO U JUISl KaXKJI0r0 YeJIOBEKa.

OKOJIOTMYECKHM ACHEKT: aHalIu3 HW3MEHEHUH B OKpYyXKalolled cpene u
OpraHu3alys CBOEro BIUSHUA Ha CHUTyaluio, (QopMUpOBaHHE OEpeKHOTrOo
OTHOIIIEHUS K IIPUPO/IE.

Ou3nyeckuid acreKkT: u3ydeHue (U3MYECKUX CBOWCTB BEHIECTB, (U3MUECKHUE
METO/bl aHAJIN3a BEILIECTBA.

Hctopruuecknili acnekT: UCTOPUYECKHUE CBEACHUS O BIUSHUUA XHUMHUU Ha XKU3Hb
YEJI0BEKA.

buonoruyeckuii acnekT: HM3y4eHHE XWUMHUYECKOIO CcOCTaBa OOBEKTOB >KMBOMU
PUPOIBI.

Nudopmatuka - mouck undpopmaruu B HMHTepHETEe, co3maHue u odopmieHue
pe3eHTaIuii, paboTa B TEKCTOBBIX U TAOJUYHBIX PEAKTOPaX.

Copepxanue IIporpaMMbl 3HAKOMUT OOYYAIOMIMXCA C XapaKTEPUCTUKOM BEIECTB,
OKpPYXaIOIMX HAac B OBITY: BOJA, MOBapeHHAs! COJib, C BEIIECTBAMH, U3 KOTOPHIX
CHeJIaHbl TOCYyNa, CHOWYKH, KapaHjaamud, Oymara, CTPOUTEIbHBIE MaTepHuabl,
aBTOMOOWJIbHAS TEXHHUKA, JIEKapCTBa U T. II.

Takue tembl kak: «Boma», «IloBapeHHas conb», «Cnuukm», «bymara» parot
BO3MOXHOCTb ~ aKTyaJu3allMk  JKOJOTHMYECKHX  3HAHWM  O0ydarommxcs.
[IpakTueckue 3aHATHS CIOCOOCTBYIOT (POPMHUPOBAHUIO CIIELUATIBHBIX YMEHUUN U
HABBIKOB Pa0OTHI C BEIIECTBAMU U 000PYI0BAHUEM.

[IpoexTHBIE pabOTHI, TEMaTHKa KOTOPHIX NpuBOAUTCS B [Iporpamme, mo3BossiT
chopMupoBaTh Yy OOYy4YAIOIIUXCS YMEHHE CaMOCTOSATEIBHO MPUOOpEeTaTh W
NPUMEHSTH 3HAHUSA, & TAK)KE Pa3BUBAIOT UX TBOPUYECKUE CITIOCOOHOCTH.

OTin4uTe/IbHAS 0COOCHHOCTH MPOrPAMMBI 3aKIIIOYAETCS B TOM, YTO OHA
UMEET TNPUKIAJHYI0 HANOpaBIE€HHOCTh MW CIYXKHUT Uil YAOBJIETBOPECHUS
WHANBUAYaTLHOTO MHTEpEca 00yYaronmxcsl K M3yYeHUIO U MMPUMEHEHUIO 3HaHUM
[0 XMMHU B TNOBCEIHEBHOW xku3HU. B IIporpamme craBuTca 3amava
HEOOXOIUMOCTH  O0ECMEYUTh XUMHUYECKYI0 TpPaMOTHOCTb B  HalpaBlICHUU
COXpPaHEHHUs 3[I0POBbs, KaK 3ajiora YCHEIIHOCTH YEJIOBEKA B JKU3HU; JAeTCs
MOHSATHE O JIEGKAPCTBEHHBIX BEIIECTBAX M MEXAHU3MAaX MX JIEMCTBUA HAa OpPraHU3M
yenoBeka. Conepxanue IIporpammbl omnpenensiercs € y4eTOM BO3PACTHBIX
0COOEHHOCTEW O00ydYaronmmxcss U WX WHTEPECOB B 00OJACTH TO3HAHUS MHpA, K
caMoMy ceOe, *KU3HH B 1IEJIOM, a TaKXK€ C YYETOM IMCUXOJOT0-Meaaroru4eckux
3aKOHOMEpPHOCTEH 00y4deHuss M (POopMUPOBAHUS €CTECTBEHHOHAYYHBIX 3HAHUU U
BHUJIOB  [O3HAaBaTelbHOW  jgeArenbHOCTH. (Ocoboe  BHUMAaHHE  YIEJseTcs
(GhOpPMUPOBAHUIO PKOJIOTHIYECKUX 3HAHUM 00YUJaIOITUXCS.

IMeparornueckas uesecoodpasHoctb [IporpaMmel 3aKiIFO4aeTCsl B TOM, YTO
B Ipoliecce OOYy4YeHMs] CO3[aI0TCS YCIOBHS K (POPMHUPOBAHUIO y OOyYaIOIIMXCS
LEJIOCTHOW KapTUHBI MHPA, BOCIUTAHUIO JIFOJAEH TBOPYECKUX M KOHCTPYKTHMBHO



MBICIISIIIINX, TOTOBBIX K PEIICHUIO HECTaHIAPTHBIX KU3HEHHBIX 3amad. Ha
3aHaTHsAX 1o Ilporpamme dopmupyroTcs yMeHus 0Oe3omacHOro oOpamieHus ¢
BEIIECTBAMHU, WCIOJIB3YEMBIMH B TOBCEIHEBHOW XU3HU, 3aKIAJBIBAIOTCS HOPMBI
3I0pOBOTO 00pa3a JKU3HU. 3HAKOMCTBO OOYYaIOIIUXCS € XUMHYECKUMHU
BEIIECTBAMH, W3 KOTOPBIX COCTOHWT OKPYXKAIOIIUH MHUP, TO3BOJSIET PACKPHITH
Ba)XHEHIITME B3aMMOCBSI3M YETIOBEKA M Pa3IMYHBIX BEIIECTB B CPEJIE €T0 OOUTAHUS.

Anpecat nporpammsbl. [letu B Bo3pacte 13-15 rner.

O0bem nporpammbl: /2 yaca.

Pexxum 3aHsATHII: 2 3aHATHS B HEACIIO MPOAODKUTENBHOCTHIO 40 MUHYT.

1.2. Hean u3aga4u nporpaMMbl

Heab: d¢opmupoBanue y oOydYaromumxcs TJIYOOKOTO U YCTOMYHMBOTO
MHTEpeca K MHUPY BEIIECTB M XMMHYCCKUX IPEBpAIICHHUM, Yepe3 MpuoOpeTeHue
HEOOXOIUMBIX MPAKTHUYESCKUX YMEHUHN M HABBIKOB IMPOBEICHUS SKCIICPUMEHTOB.

3amaum:
Oobyuarwmue:
- PaCIIMPUTH KPYTO30P 00yUYaFOIIUXCS;
- chopMHpOBaTh MPEJCTABICHUS O COCTaBEé M CBOWCTBAX XHMHUYECKHX
BEIIECTB U MaTepUaloB, OKPYKAIOIIMX YEJOBEKa B IMOBCEJHEBHON XU3HU U
MEUIHE;
- pacIMpuUTh W YIIyOUTh 3HAHUS OOYYAIOIIUXCS O PO XUMHYECKUX
AJIEMEHTOB U MX COCAMHEHHM B KU3HENEATETbHOCTH OpPraHu3Ma, O Ba)KHEHIINX
XUMHYECKUX MPEBPAICHUIX, JISKAINX B OCHOBE MeTaboiIM3Ma, O MPUMEHEHUU B
MEIUIMTHE HEKOTOPBIX HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB.
Pa3BuBarwiue:
- chopMHpOBaTh CIENHMAIBLHBIE YMEHUS U HABBIKM PAOOThI C XMMHUYECKHUMU
BEIIECTBAMU M MaTepuaiamMu B OBITY M HCIIOJIb30BAaHUS TOJYUYCHHBIX 3HAHUI Ha
MIPaKTHUKE;
- Pa3BUTh TBOPUYECKUE CIOCOOHOCTH M YMEHHUS YYaIIUXCS CaMOCTOSITEIIBHO
MpUOOPETaTh M MPUMEHSATH 3HAHUS Ha TIPAKTHKE.
BocnurareabHbie:
- BOCIIUTATh JKOJOTHYECKYIO TPAMOTHOCTh M XUMHUYECKYIO KYJIBTYpPYy TIpHU
oOpalleHnH ¢ BEIICCTBAMH,

1.3. Ilmanupyemble pe3yabTaThl

lIpeomemmnvie pe3yrvmameoi.
— OCBOSIT IPUEMBI pabOThI C XUMUYECKUMU PEaKTUBAMU;
— TpUOOPETYT OMBIT MPOBEACHUSI XUMUYECKUX IKCIIEPUMEHTOB;



n3y4yaT COCTaB, CBOWMCTBA U

oOnactu

IMPUMCHCHUA

HaunboJiee

pacrpoCTpaHEHHBIX BEIIECTB, MX MPUMEHEHHWE U TMpaBuia OE30MaCHOTO

oOpallleHUs C HUMU;

Hay4daTCsa  COCTaBJIATH  CXCMBbI

AJIEMEHTOB B TMPUPOJIE,

OCHOBHBIX

KpYTOBOPOTOB

OMOTr€HHBIX

00OCHOBBIBATH poOJIb  KaXXA0ro B COXpaHCHHU

IIPUPOAHOI0 PABHOBCCHA, AHAIM3UPOBATHL IPHUYMHBI KW IIOCICACTBUA €TI0

HapyLICHUS;

HaydaTcsid CO6J'IIOI[3TB IIpaBuJia

0€30MacHOCTH

npu  oOpanieHuu ¢

JICKAPCTBCHHBIMHU BCUICCTBAMU U CPCACTBAMU OBITOBOI XMMHH.

Memanpeomemuvie pe3yibmanol

OCBOAT YMCHHUC OCYHICCTBIIATH KOHTPOJIb CBOCH ACATCIIBHOCTHU,

OpUOOPETYT YMEHHE CaMOCTOSITENIbHO IUIAHUPOBATh MNYTH JAOCTHXKEHUS

LeJICH;

Hay4daTcCia YCTaHaBJINBATH

NMPUYINHHO-CJICACTBCHHBIC

JIOTUYCCKOC PACCYKIACHUC, NCJTIATh BBIBOIAbI,

CBsI3H,

CTPOUTH

HpI/IO6p€TYT YMCHHUC CaAMOCTOATCIIBHO KOHTPOJIMPOBATHL U OUCHHUBATH

PE3yNbTAThl CBOEH JESTEIBHOCTH.

Jluunocmuuwie pesyiomamibl.

— (opMupoBaHHUE IIEHHOCTH 3I0POBOTO U 0€30I1acCHOTr0 00pasa >KU3HH;

dbopMHUpOBaHUE TOTOBHOCTH U

CaMOOGPaSOBaHI/IIO;

CITOCOOHOCTH

K CaMOpa3sBUTHIO H

— (dopMUpOBaHHE OTBETCTBEHHOI'O OTHOIICHHUS K 00YUCHUIO.

1.4. Conepxanne

NporpamMmabl Y 4eOHbIH
IUIaH
Ne Ha3sanue pa3gesna KosinuecTBo yacos Dopma
BCEro Teopusi | MPaKTHKa @TTecTAIUu/
KOHTPOJISI
BBenenune 4 3 1
1 Bona 4 2 2 reMaTHYeCKOe
TECTUPOBAHHE
2 UucTele BemiecTBa u 3 1 2 TeMaTUYeCKOe
CMECH B )KM3HH YeJIOBEKa TECTUPOBAHHE
3 [loBapenHas coib U 3 2 1 TeMaTHYECKOe
caxap TECTUPOBAHHE




4 XUMUSA ITUIIHA 10 2 8 TEMaTHYECKOE
TECTUPOBAHNE
5 Crnnuku 4 3 1 TEMATHYECKOE
TECTUPOBAHNE
6 bymara 3 1 2 TEMATHYECKOE
TECTUPOBAHKE
7 XHWMUS U CTPOUTEIIBCTBO 6 2 4 TEMATHYECKOE
TECTUPOBAHHE
8 XUMHUSI 1 aBTOMOOUJIb. 2 1 1 TEMATHYECKOE
TECTUPOBAHKE
9 XUMUS CTUPAET, YACTUT 5 2 3 TEMaTUYECKOE
U youpaer. TECTUPOBAHUE
10 XUMHUS 1 KOCMETUYECKUE 3 1 2 TEMATUYECKOE
Cpe/CTBa. TECTUPOBAHKE
11 XUMUS - X035HKa 6 2 4 TEMATUYECKOE
TOMAIITHEN alITEYKU TECTUPOBAHKE
12 XUMUS B MEIUIIMHE 16 10 6 TEMaTHYECKOE
TECTUPOBAHKE
13 BrinosiHEHNE TPOEKTOB. 3 1 2 3arnTa
MPOCKTa
HToro 12 33 39
Conep:xanne y4e0HOr 0 IiiaHa
BBeaenue

OO6mue mpaBuiia padoThl B XUMHUYECKOH Jaboparopuu. TexHuka 6€30macHOCTH

npu paboTre B XUMHYEeCKOW maboparopuu. OkazaHue MEpPBOM MOMOIIU MPHU

HECYACTHBIX ciydasx. [IpaBuia paboThl C KHUCIOTaMH, IEIOYaMHU, JETyYUMU

BemecTBaMu. HarpeBaTenbHbie pUOOPHI U MpaBuiia paboThl C HUMU. XUMHYECKas

nocyza o011ero Ha3HaueHus. MbIThe U CYIIIKa XUMUYECKOM TOCY/IbI.

Ponbp xumMuun B )KM3HU YeTOBEKA W pa3BUTUHU YenoBedecTBa. O030p BaKHEUIITUX

KJIACCOB COCIMHEHUM, UCITOIb3YEMBIX YEJIOBEKOM. XUMHUS - TBOPEHUE MPUPOABI U

pyK 4enoBeka. XHWMHS BOKPYr Hac. XMMHYECKHE BELIECTBA B ITOBCEIHEBHOMN

KHN3HH 4YCIIOBCKA.

llpaxmuxka:

- [Tpuemsbr oOpareHust ¢ HarpeBaTEIBLHBIMUA MIPUOOpPaMU (CTUPTOBKA, TUTHTKA,
BOJIsiHAsI OaHs) U XUMUYECKON MOCYI0M 00IIEro Ha3HAYEHHUS.

- CocraBienne  TaOJHIL, OTpaXAIOMIUX  KJIACCU(PUKAIIMIO  BEIIECTB,

W3rOTOBJICHWE ATHUKETOK HEOPraHMYECKHUX BEIIECTB, COCTABJICHUE CIIMCKa
PEaKTUBOB,

HCCOBMCCTHUMBIX JJIsA XpaHCHHUA.



Tema 1. Bona
Boga B macmtabe manetsl. Kpyrosopor Bonbl. Ilpupoanas Boma u e€
Pa3HOBUIHOCTU. XapaKTEPUCTUKA BOJ IO COCTAaBy U CBOMCTBaM. MUHEpaJbHbIE
BOJIbl, UX MECTOPOXKIAECHUS, COCTAB, 1IeJIEOHbIE CBOWCTBA, TPUMEHEHHUE. 3a1achl
IpecHOM BoAbl Ha IuiaHere. IIpecHas Bojga W ee 3amacbl. DKOJIOTMYECKHE
npoOsieMbl unucTOM BOABL. Boma B opranusme uenoBeka. Boma B MenuiuHe u
(dapmakonoru. AHOMaIMM (QU3NYECKUX CBOMCTB. PacTBopsromias crnocoOHOCTh
BOJIbI. [IpoGaemMbl MTUTHEBOM BOJIBI.
Ilpaxmuxka:
- AHaJIN3 BOJIbI U3 TPUPOJAHBIX UCTOYHUKOB.
- PactBopsroniee nercTBre BOBI.
- OuncTka BOJBL.
- Onpenenenue KECTKOCTH BOJIBI U €€ YCTPAHEHHUE.
- MHoro 51 BOJIbI B OBOIIAX U (ppyKTax?

Tema 2.YucTble BellecTBa U CMECH B *KU3HHU YeJI0BEKA

Uucteie BemecTBa JluctummpoBanHas Boaa, Kucmopoa. Cepebpo, Bomopon,
Csunen u ap. Ucrtunnele pactBopel. CMmecu Mopckas Boaa. ['panut. Craib.
PactBop xmopupa Hatpus s uHbeKkui. UyryH. Boszgyx. bazanet. Crexio.
OMyJbCHS «Maciio B Bojie». PasHOBUAHOCTH cMeceid, 00J1aCTH UX UCIIOIh30BaHUS B
NOBCETHEBHOM JKU3HU 4YeJIOBEKa. |'OMOreHHble U rereporeHHele cmecu. Cmecu B
dapmakonorun. Ilpumepbl KUAKUX, TBEPABIX U Ta3000pa3HbIX CMeceH.
OnHopoHBIE M HEOJIHOPOJHBIE cMecH B ObITy. CBoiicTBa cMmeceil. PaznencHue
CMECEH.

Brinenenue BemiecTB U3 HEOAHOPOIHON CMecH, 00pa30BaHHOW PacTBOPUMBIMU
U HEpacTBOPMMBIMH B BojJi€ BellecTBamMu. OTcTanBaHue: BpiieneHne BElECTB U3
HEOJIHOPOJHOM cMecH, 0Opa30BaHHOW HEPACTBOPUMBIMH B BOJIE€ BEIIECTBAMHU C
Pa3IMYHOM IUIOTHOCTBIO. B aenuTensHONM BOpOHKE. [[McTWiusinus, BBIITApUBAHUE,
HEeHTpU(yrupoBaHue, XpoMaTorpadus, KpucTauin3amus U Bo3roHka. [leperonka
WIM JUCTWUIALMS - CHOCO0 pa3ielieHHus, OCHOBAaHHBIM HA pa3IUYud B
TEMIIEpaTypax KAMNEHUs APYT B IPYre KOMIIOHEHTOB.

IIpuem pasgeneHuss OMHOPOAHBIX CMECEM NyTEM MCIAPEHUsA  JIETYYUX
KHUJIKOCTEH C MOCHEAYIONEd KOHAEHcauuen wux mnapoB. [Ipumep: mnomyuenue
JTUCTUUTMPOBAHHOM BOJBI. Perenre 3a1a4 Ha HaX0KACHUE MaCcCOBOM M 0ObEMHO I
JIOJTM KOMIIOHEHTA CMECH.

llpaxmuxka

1 HWsroroBieHue npocTermux GpuibTpoOB U3 NOJAPYUHBIX CPEACTB. Paznenenue
HEOJTHOPOJHBIX CMECEH.

2 OuncTKa METHOTO KYITOPOCa OT HEPACTBOPUMBIX M PACTBOPUMBIX TIPUMECEH.



Tema 3. [loBapeHHast CoJIb M caxap

Pons moBapeHHON conu B 0OMEHE BEIIECTB YEJIOBEKa M KUBOTHBIX. CoseBoi
OasiaHC B opranusme uenoBeka. [Ipumenenue xmopuaa HaTpus B

XO3SIICTBEHHOH JesTeNbHOCTH YenoBeka. Korga conb - 5. 3nmoynorpebieHue
coiblo. HMcmonmp3oBaHue XJOpuaa HATpUs B XUMUYECKOW NPOMBIIIJIEHHOCTH.
Hcnonp3oBanue xjiopuaa HaTpus B Nulle, MeauuuHe. [Ipon3BocTBO MOBApEHHOM
conmu. Caxap u ero cBoiictBa. [lone3nble U BpeaHble yepThl caxapa. HeoObrunoe
IIPUMEHEHHE caxapa.

Ilpaxmuka.

1. CgoiicTBa pacTBOPOB MTOBAPEHHOU COJIU

2. T'oput nu caxap?

Tema 4. XumMus nuiu

N3 yero cocrout mnuia. XMMHUYECKUM COCTAB MPOAYKTOB muTaHUs. OCHOBHbBIE
KOMITOHCHTHI TIMIIU: >KUPBI, OCJIKH, YTIJIEBOJbl, BUTAMUHBI, COJIH. XHUMHUS
NPOAYKTOB PACTUTEJIBHOTO M  XHUBOTHOTO MPOUCXOXKIeHUS. Dusnosorud
numieBapeHusi. [IpoaykTel OBICTPOTO TPHUTOTOBIEHUS W OCOOCHHOCTH HX
npou3BojcTBa. [Iporecchl, MpoOUCXOAsIIME TpPU BapkKe, TYIIEHUW MU KAPECHUU
nuny. Kak caemath eay He TONBKO BKYCHOM, HO W Tone3Hoi? [loOGaBku B
MPOAYKTHI TUTAHUS.

XUMUYECKHE PEAKIMM BHYTPHU HAc. XUMHUYECKHE MPOILIECCHI, IMPOUCXOSIINE
Py XpaHCHUU U TepepaboTKe CeTbCKOXO3SMCTBEHHOT'O ChIpbs. KOHCepBaHTH U
AHTUOKHUCIIUTEIIU, UX POJIb.

Crnoco0Obl XMMHUYECKOTO aHaJM3a COCTaBa BEIIECTB B IPOJIYKTaX ITUTAHUS.
ConepxaHue BUTAMHMHOB M MHUHEPAJIBbHBIX BEIIECTB B MHIIEBBIX MPOAYKTAX.
Ilpakmuxa

1. Omnpenenenue kauectBa Mena. [IpoBepka Meaa Ha HaIWYKE KpaxMalia, Mena,
caxapo3sl.

2. Omnpenenenue ButaMuHoB A, C, E B pactutensHOM Maciie.

OrnpenesieHUe HUTPATOB B MIPOAYKTaX.

AHaJIN3 NPOXJIaAUTEIbHBIX HAITUTKOB.

OrnpeneneHue coaepKaHus KUPOB B CEMEHAX PACTCHUM.
KauecTBeHHbIE peakiui HA MPUCYTCTBUE YIJIEBOJIOB.

No gk

XUMHYECKHUE OMBITHI C AKEBATCIILHOW PE3UHKOM.
8. Ormpenenenue copepKaHus MOBAPSHHON COJIM B MPOAYKTAaX MUTaHUs (Maco,
CBIPbI, COJICHbIE TBOPOXKHBIC U3EIIHS).



Tema 5. Cnimuku

[Tupodoprl. Hctopuss uzodperenus cnuuek. Cnuuku Illancens m VYokepa.
Conukn Copma. Crimuku Wpuaun. IlIBenckue cnmukum Jlynnerpema. KpacHeiil n
oenbiii pocdop. OKUCIUTENBHO - BOCCTAHOBUTEIBHBIE MPOIIECCHI, MPOTEKAIOIINE
IpU 3aKUraHud cnudkd. OCHOBHBIE BHJIBI COBPEMEHHBIX cHUYeK. JlepeBsHHbIE
(M3roTOBJIEHHBIE U3 MATKHUX MOPOJI JE€PEBA - OCUHBI, JIUIIbI, TOIMOJISI, aMEPUKAHCKOU
0eJi0l COCHBI U T. I1.), KAPTOHHBIE U BOCKOBBIE (ITapaMHOBBIEC - U3TOTOBJICHHBIE U3
XJIOMMYATOOYMa)KHOTO KT'yTa, IponuTaHHoro napagunom). Ilo Metony 3akuranus
- TCPOYHbIE (3AXKUTAIOIINECS NPU TPEHUHU O CHEIHUATbHYIOIOBEPXHOCTD - TEPKY) U
OecTepoUHbIe (3aXKUTAIONINECS IPU TPEHUH O JIFO0YIO TOBEPXHOCTD).

Crnnueynoe mnpousBoAcTBO B Poccuu. CrpoeHue, cocTaB U U3TOTOBJIEHHUE
CIIUYCK.

Cneunanbubie cnuuku. LlTopmMoBble (OXOTHHYBM) - TOpSUIME HA BETPY, B
CBIPOCTH W TOJ JA0XKACM. TepMHUYEeCKHE - pa3BUBAIOIIME IMPU TOpeHHH Ooliee
BBICOKYIO TEMIIEpaTypy M JAlOIIMe MPH CTOPAHUM TOJOBKH OOJIbIlIEEe KOJIMYECTBO
teruia. CUTHaNbHBIC - JAlONIUe MPY FOpeHuH 1BeTHOE TuiaMs. doTtorpaduyeckue

- Jalonie  MTHOBEHHYIO  SIPKYIO  BCHBIIIKY,  HCIOJB3YEMYIO  TIpH
¢dororpadupoBanun. CurapHble - CHHYKK YBEJIMYEHHOTO pasMmepa s Oojee
IPOJOJKUTENIBHOTO TOPEHUS IMPU PAaCKypUBaHUU cUTapbl. TpyOodHBIE- CIIUYKU
YBEJIIMYEHHOTO pa3Mmepa [ Oosiee  NPOAOKUTENBHOIO TOPEHUs IpU
pacKypuBaHUU KypuUTEIbHOW TpyOku. KaMmuHHBIE - OU€Hb UIMHHBIE CIUYKH,
YTOOBI 3a)KUTaTh KaMHUHBI. ['a30Bble - MEHbIIEH UIMHBI, YeM KaMHUHHBIE, YTOOBI
3a)KAraTh Ta3oBble TOpENKHU. JlekopaTWBHBIE (IIOJApOYHBIE, KOJUIEKLUOHHBIE) -
OTrpaHUYEHHBIE BBITYCKM KOpPOOKOB (MHOTJa HaOOpaMu, YIOXKEHHBIMH B
JEKOPATUBHYIO KOPOOKY).

Ilpakmuxa

1. W3yueHue CBOMCTB pa3lMYHbIX BUAOB CHHUYEK (OBITOBBIX, OXOTHUYBHUX,
TEPMUYECKUX, CUTHAIIbHBIX, KAMUHHBIX, (OTOrpapUUeCcKuXx).

Tema 6. Bymara

OT nmepraMeHTa ¥ MIETKOBBIX KHUT 0 Hamux nHed. llemtronosa. Ces3yromiue:
KAaoOJMH, KapOOHAT KasbIHs, MUTMEHTHL. XJIOMYaTOOyYMa)KHbIE TKaHW. Bumbl
OyMaru u WX MPaKTHYECKOE HMCIIOIb30BaHME. TeXHOIOTHS MPOU3BOJICTBA OyMard.
CtpykTypa Oymaru moja MUKpPOCKOTIOM BO (hITyOpECIICHTHOM CBEYCHHH.

[Tomydabpukatsl s MPOU3BOACTBA OyMaru: IpeBecHas Macca WIH MeJITI003a;
[IEJUTI0NI03a OJHOJIETHUX PACTCHHWHA (COJIOMBI, TPOCTHHUIIBI, KOHOIUIA, pUCA U
JPYTHX); TONYIEIUTIONI03a; MaKyJIaTypa; TPSIMUYHAS TIOJyMacca; A CeHaTbHbBIX
BUIOB Oymarm: acbect, TepcTh W Jpyrue TEKCTUIbHBIE  BOJIOKHA.



[IpousBoacTBO Oymaru: MPUTOTOBIEHUE OyMaxxHOMl Macchl (pa3mMon U
CMelIeHNEe KOMIIOHEHTOB, MPOKJIEHKA, HAITOJIHEHUE U OKpacka OyMaXHOW Macchl);
BbIpaOoTKa OyMaXHOW Macchl Ha OyMmarojenaTenbHOW MaliuHe (pa3z0aBieHue
BOJIOM M OYMCTKA MACChI OT 3arpsA3HEHUMN, OTJIUB, IPECCOBAHUE U CYIIKA, a TAKXKE
NEepBUYHAs OTAENKAa); OKOHYaTeNlbHass OTAeNKa (KaJaHIMpOBaHUE, pe3Ka);
COPTUPOBKA U YIAKOBKA.

Ilpaxmuka.

1. H3ydeHue cCBOMCTB pa3iIMYHBIX BUJOB OyMaru.

2. lTlonmyuenue Oymaru.

Tema 7. XuMHAl M CTPOUTEIBCTBO

Crpourenbubie pactBophl. M3BecTh. Men. Ilecok. beron. Llement. Hctopus
crekna. Kupnnuu. @apdop u dasac. JlpeBecuHa - yHUKaIbHBIA CTPOUTEIbHBIN
marepuai. Jlakokpacounele marepuaibl. CBoWMCTBa OJU(BI, MACISIHBIX KpPACOK,
sMmasnen, pactBoputeneit. I[loHsTHe 00 SKOJOTMYECKH YHUCTHIX MaTepHuaiax.
Kepamuueckass mena. 3upmaput. Kampimmr., Comomut. ['pyrobmoku. Cuiaukars
METAUIOB U BsDKylIMEe Matepuaiibl. Kopposusi CTpOUTENbHBIX MAaTEpHUAJIOB.
[Tonumepsl B CTPOUTEBCTBE.

XHUMHUYECKHE CBOMCTBA CTPOUTEIIBHBIX MATEPUAIIOB

XUMHYECKass CTOMKOCTb - 3TO CBOMCTBO IIOKA3bIBAET, HACKOJBKO MaTepuall
YCTOMYUB K BO3JEUCTBUIO APYTUX BELIECTB: KUCJIOT, IEJI0YEH, COJIEH U ra30B.

Koppo3nonHass ycTOM4YMBOCTH - CBOMCTBO Marepuaiga IPOTUBOCTOATH
BO3JICUCTBUAM OKpY’Karolel cpeapl. Yare BCero 3T0 OTHOCUTCS K CIIOCOOHOCTH
HE IPOITYCKaTh BIary.

PactBopuMOCTh - CBOWCTBO, MpU KOTOPOM MaTepual UMEET CHOCOOHOCTH
PacTBOPSTHCS B PA3ITUYHBIX )KUIAKOCTSIX.

Anresusi - CBOWCTBO, KOTOPOE XapaKTEPHU3yeT CIIOCOOHOCTh COEIUHATHCS C
OPYTHMU MaT€pUaIaMH U TOBEPXHOCTSIMH.

Kpucranmmmzanusa - XxapakTepuCTHKa, NOPU KOTOPOW MaTE€pUAl MOXKET B
COCTOSIHUY T1apa, pacTBOPA WJIU pacijiaBa 00pa30BbIBATh KPUCTAIIIIBI.

Bunbr 3arpssHeHuil (MbuieBble, paaMallMOHHBIE, OMOIOTMYECKHE, IIYMOBHIE),
3HAYEHHUE )KUBBIX OPTAaHU3MOB B JOMax U KBapTHUpaXx.

llpaxmuxka

1. OmnpeneneHne OTHOCUTENBHOM 3aMbUIEHHOCTH BO3/lyXa B TOMEIIECHUU.

2. Pemenue 3a71a4 ¢ 9KOJIOTHIECKUM COJICPKAHUEM.

Tema 8. Xumusi 1 aBToM0O0OHJIb

Marepuanbl, KOTOpbIE MCIIOIB3YIOTCS IS HW3TOTOBJIICHUS aBTOMOOWMIICH.
3anpaBOYHbIC KUJIKOCTH (TOTLIMBO, Macja, CMa3KH, OXJIAXKIAr0IIHe KUJIKOCTH U T.
1.); PE3UHBI - MHWHBI U PE3MHOTCXHUYECKUE HW3JACIMS; IJACTMACChl; OTACIOYHO-



JIEKOpaTUBHbIE Marepuanbl (OOMBKAa, Jakh M KpPACKU, AHTHUKOPPO3UOHHBIE
MOKPBITUA U T. 11.); KJIEH, TEPMETUKHU. DJIEKTPOIUT - 3TO YTO-TO 3HAKOMOE. beH3uH,
KEpOCUH M JAPYTHU€ BHUJBI TOIIMBA. XUMHYECKUE MPOLECCHI, MPOUCXOAAUIUETIPH
AKCIUTyaTallul aBTOMOOMIIS. DKOJIOTHUSI U aBTOMOOUJT.

Ilpaxmuxka:

1. bensun u kepocun Kaxk pacmeopumer.

OnBITHI 10 O3HAKOMIJICHHUIO C PACTBOPSIOIIMM JEHCTBUEM HEPTEIPOIYKTOB, KaK
U TpeabIAYIINH, MI0X0 BUIHBI C IEMOHCTPALIMOHHOTO CTOJIA, IO3TOMY MX JIydIle
BCEr0 CTaBUTh B KaYECTBE JaOOPATOPHOU pabOTHI.

a) B mpoOupku c OeH3MHOM, KEpOCMHOM M BojaoW HamuBaioT mo 0,5 wmi
pPacTUTENIBHOIO Maclia U B30aiThIBalOT. Macio pacTBOpsieTcsi B yIieBOJOpPOAAX.
OTMeyaroT JIy4Ilyo pacTBOPUMOCTb B O€H3HHE.

6) B HeOosblmime crakaHuvkd wuiud (papPopoBble YAIIKKM C TEMH  Ke
KHUJIKOCTSIMU TIOMENIAIOT KYCOYKH TKaHU C TSATHAMH KHpPa W MEPEMEIIUBAIOT UX
CTEKJITHHOM manoukoit 2-3 muH. [locne BeIChIXaHUsI TKaHU, TIOMEIICHHbIE B OCH3UH
¥ KEPOCHH, OKa3bIBAIOTCS OUUIIICHHBIMH OT YKHUPA.

2. I'openue vicuuux yene8000po0os.

a) CMauuBarOT TOJIOCKU (PUIBTPOBAJIBbHON OymMarn B O€H3WMHE, KEpOCHHE,
Ma3zyTe U TMOJPKUTaroT UX. BemiectBa ropsT cBeTSIIMMCS IJlaMeHeM. Breiciine
yTJI€BOA0PO/IbI PU TOPEHUHU 00Pa3yIOT KOMOTh.

6) Ha >kenesnble miIacTUHKU WK (GapPopoBbIE€ KPBHIIIKK HAIUBAIOT TI0
HECKOJIbKY Karmellb O€H3WHA, KEepPOCHHAa W CMa304YHOTO Maclia WIA Ma3zyTa Hu
nopkuratoT. Habmromaror TO ke siBaeHue. OOpamaioT BHUMaHHE Ha JIETKYIO
BOCIUIAMEHSIEMOCTh O€H3MHA M Ha CPABHUTEIBHO TPYIHYIO 3ar0OpPaeMOCTh Ma3yTa.

B) B xene3nyro mnu dhapdopoByro J0KEUKY MOMEIIAIOT HEOOIBIION KyCOUeK
napauHa W HarpeBaloT ero B IilameHu ropenku. [lapadun tuiaBuTcs, a 3aTemM
TrOpHUT, 00pa3ysi KOMOTb.

3. Ouucmka 6eH3UHA U KePOCUHA.

beH3suH W KepocHMH TIOcCi€ 3aBOJACKOM IEPETOHKH COAEPKAT IPUMECH
Ha(TEHOBBIX KHCIOT U JAPYTUX BELIECTB, OCJOXKHSIOUMX HUX MPUMEHEHHE.
HeounineHHblii KepoCcHH, HampuUMep, IUIOXO MOJAHUMAETCS MO (UTHIIIO JIAMIIHI,
ciabo roput u ObIcTpo oOpa3yer Harap. HeouuleHHble TPOAYKTHI MOXHO y3HATh
10 TPSI3HOMY BUAY M MaJIOW MPO3PAYHOCTH.

OuncTKky TPOW3BOAST OOBIYHO, O0OpabaThiBasi HEPTEHPOIYKTHI — CIIEpBa
KOHIIEHTPUPOBAHHOM KUCJIOTOM, a 3aTEM ILIEJIOYBIO.

HanuBator B OonbIIyi0 JeMUTENbHYIO BOPOHKY 15—20 M HEOUYHIIEHHOTO
KepOoCHHA U NpUOABISIIOT 2-3 MJI KOHIICHTPUPOBAHHOUN CEpHOM KUCIOTHL. BopoHky
3aKpBIBAIOT MPOOKON M cMech BCTpsAxUBaIOT okoyio 10 muH. Ilpu 3TOM BOpOHKY
JepKaT MpOOKON BHU3 M BpeMs OT BPEMEHHU OTKPBHIBAIOT KPaH, YTOOBI BBHIITYCTHTh
BBEpX Mapbl JeTy4ux BewiecTB. lIlocime 3Toro cmecum JaroT pacciloMThCS, HA YTO



Takxke norpedyercst MuHyT 10 mnu naxe 60Jble, U MEJICHHO CITyCKAIOT HUKHHM
CJIOM KHMCJIOTO TYApOHA.

OcTaBminiicsi B BOpPOHKE KEPOCHH MPOMBIBAIOT MOAOOHBIM ke CIIOCOOOM BOJIOM B
TedyeHue 1—2 MuH. BonHbBIN CiOM CIycKaroT, a KepoCcuH mpombiBaoT 5— 10-
MPOIEHTHBIM pacTBOpoM Ienouu. [locie cnuBaHus MIETOYHOTO CIOSI OTMBIBAIOT
OT KepOCUHA BOJIOM OCTATKH Ienouu (mpoba heHonpTanienHom).

Yb6exnatoTcss B TOM, 4YTO OYHWIICHHBIA KEPOCHH OKa3bIBaeTcs Ooiee
MIPO3pavHbIM, JTy4Ille TOPUT U UMEET IPYTOi 3amax.

Ha nuctku QunpTpoBampbHOW OyMard TOMEMIAIOT Kalld MCXOJHOTO U
OYHUIIEHHOTO KepocuHa. OUUIICHHBIM KEPOCHMH HCHapsieTcss  TOJHOCTHIO,
HEOYMINEHHBIN OCTABIIACT MOCTE ce0s MATHO MPUMECEH.

Tema 9. Xumus cTupaert, YUCTUT U YOUpPaeT

Mpuia. CocrtaB, CTpoeHuUE, OJTyYeHHUE.

CuHTeTHYEeCKHE MOIOIIIME CPEICTBA U MMOBEPXHOCTHO - aKTUBHBIEC BEIIECTBA.

OcnoBuble komnoneHThl CMC: moBepxHOcTHO-akTuBHbIE BemiectBa (IIAB);
BCIIOMOTATEIbHbIE BEIIECTBA: IIENIOYHbIE COJIM - KapOOHAT M CHJIMKAT HATpuS,
HEUTpanbHble conu - cyiabdar u QocdaT HATpus; KapOOKCUMETHIIEIITI0N03a,
NOJIMBUHWITIUPPOIUAOH, XUMHUYECKHE OTOenuBareian (IMepcoyiv); XUMHUYECKUE
orOenuBaTenu (NMEPEKUCh BOAOPOAA); (hu3nueckue (ONTUUYECKUE) OTOeTuBaTeNd -
dyopecuupyronue COeIWHEHHUs; aJIcOpOLMOHHBIE Kpacuteian (yIbTpaMapuH,
UHANTO, CUHTETHYECKHUE OpraHWYEeCKHWEe IMUTMEHTHI); OMOA00aBKH - (EepPMEHTHI
(umassel, MpoTeas3bl U JIp.); OTAYIIKA;, aHTUCTATUKHU.

CpenctBa OBITOBOM XUMHUHM - XUMHUYECKHE CpEICTBa 1O YXOIy 3a
COOCTBEHHOCTBIO: OACXKIOHN, MoMmernieHusiMu, aBToMoOmmsiMu. K cpeactBam
OBITOBOM XWUMHUU OTHOCAT JE3UH(DUIIMPYIOMIUE CPEACTBA, PEMEUIEHTHl M TIp.
cpenctBa. CpenctBa OBITOBOM XUMUU, TPUMEHSIEMBIE /J1s1 BHIBEJICHUS TIATECH.

Ilpakmuxa

1. Omnpenenenue pH - cpeapl B MbUIaxX U HIAMITYHSX.

2. IlpuroTtoBieHHne MbUIA U3 CBEYKU U CTHUPATHLHOU COIBI.

3. BreiBenenue mateH ¢ Tkaau. Mputa. CoctaB, CTpoeHHUE, ITOTyYEHHE.

4. CpaBHEHHE CBOMCTB MblJa CO CBOMCTBAMH CTHPAIBbHBIX OPOIIKOB

Tema 10. XuMusi 1 KocMeTHYECKHE CpeICTBA

Kocmernueckne Moromue cpeacrBa. Kpembl. I[leHoMoromue — cpeacTaa.
OnonackuBaTenu U KOHAUIMOHEPHL. ['enn. CocTaB U CBOMCTBA KaKk COBPEMEHHBIX,
TaK U CTAPUHHBIX CPEJICTB TUTUEHBI; TPAMOTHBINA BBIOOP CPEJICTB TUTUEHBI;

MOJIE3HBIE COBETHI MO YXOAY 3a KOXEW, BOJIOCAaMU M MOJOCThi0 pra. CocTaB U
CBOMCTBa HEKOTOPBIX IpenapaToB TMTMEHHYECKOH, JeYeOHON W J1eKOpaTHUBHOMU
KOCMETHKH, TPAMOTHOE UX HCIOJIb30BaHHE. XUMHUUYECKUE IMPOLIECCHI, JeXKallle B



OCHOBE YXO/Jla 32 BOJIOCAMM, UX 3aBUBKH, YKIJIAJKH, OKPACKH; MPAaBUIIBHBIN yX0J 3a
BOJIOCAMH, TPAMOTHOE MCIIOJIb30BAHHUE MPENApaToOB ISl OKPACKHU U YKJIaJAKH BOJIOC,
OpPUEHTUPOBAHUE B UX MHOIO00pA3UU.

J1e3010paHThl U O30HOBBIN «ILUT» MJIAHETHI.

JlymucTele BeliecTBa B napproMepuu, KOCMETUKU, MOIOLIUX CPEJCTBAX.

O¢dupubie macna. Cocras.

Cnoxwusie 2¢upsl. CocTaB, CTpOCHHE, MTOTyUYCHHE.

Ilpaxmuka

1. H3ydenwue cocraBa JEKOPATUBHOW KOCMETHKH MO 3TUKETKAM.

2. Omnpenenenue PH - cpenbl B MblIax U MIAMITyHSIX.

3. U3Bneuenue >QupHBIX Macen U3 pacTUTENbHOro Marepuana. [lepeunas
MSTa, €JIOBOE MACJIO.

4. TlomyuyeHue CIOXKHBIX 3QUPOB U3 OPraHUYECKUX COCTUHEHUN. DTUIMETaHAT
(3amax poma). M300ytmiaTanat (PpyKkTOBBIM 3amax).

Tema 11. Xumus - xo3siiika JoMalnIHeii anTeuyku

JlekapcTBeHHBIE Tpemnapatbl, UX BUIbl M Ha3HaueHue. Kaxkmoe jexkapcTBO -
XUMUYECKUMN pEaKTUB.

Mmnororpannbsiid oa. [louemy #Hox Hamo Aeparb B IUIOTHO 3aKyNOPEHHOU
CKIISTHKE. «3eN¢HKa» WU PACcTBOp OpWIIMAHTOBOro 3eieHoro. HeoOwbruHbIe
CBOICTBA OOBIYHOM 3€JICHKH.

AKTUBHPOBAHHBIA YTOJIb.

JlexapctBa ot nipoctyabl. Butamunbel CaMoJIeTIbHBIE JIEKapCTBA.

ACNHUpHUH WM aueTWICAIUIUIOBAas KHCIOTa M €ro cBoiicTBa. UTo moJie3Hee:
aCIMPHUH WM yricapuH, HypodeH win uoyrnpoden?

Ilepekuces Bogopoaa u rugponeput. CBoKWCTBA NEPEKUCH BOJOPOA.

[lepmanranat kanaus, MapraHIlOBOKHUCIBIA Kalldil, OH K€ - «MapraHilOBKa».
HeoObrunbie cBoiicTBa MapraHioBku. Kakyio OMacHOCTh MOXET MPEICTaBISATH
MapraHioBKa.

Hy>xna nu B jomariiHeii anreyke OopHas KHCJIOTa.

Crapsle 1ekapcTBa, KaK C HOUMU MOCTYTUTb.

Bomnpocs! k ceMunapam:

1. Ilepmanranar kamusi. HMcrtopus OTkpbiTHs. @uU3NUECKHE CBOICTBA.
OxkucnurtenbHble cBOMCTBA. [IpaBuia XpaHeHUs IepMaHaraHaTa Kajiusl.

2. IlpumeHeHue pacTBOpa MepMaHraHaTa Kaius B OBITY, B MeaWIMHE. Mepbl
MEpBOM  TMOMOIIM TIPU  OTPABJICHUHM  KOHUECHTPUPOBAHHBIM  PAaCTBOPOM
MepMaHraHaTa Kajusl.

3. PactBop OpwminmanToBoro 3enmeHoro. Ilepokcua Bomopona, HCTOPHS
oTkpbITud. lleprugponb. @usnyeckue, XUMUYECKUE CBOUCTBa. I[IpuMeHeHne B
MEIUIIMHE:  KPOBOOCTAHABIMBAaWIIEe W  JAe3UHPULMPYIOUIEE  CPEJCTBO.



Ilpaxmuka.

[Tonyuenne nogodopma.

JleificTBUE KUCIOT HAa OPUIUTMAHTOBBIN 3€JIEHBIM.
[Ilesr0yHOE paciueIuIeHUe JIEBOMULIETUHA.
KauecTBeHHas peakuys Ha IEPOKCHU BOJOPOA.

SANESIR A

OHpCI[@JIeHI/IC BUTAaMHWHOB B IIpC€r1iapaTax 1noJMBUTAMHUHOB.

Tema 12. Xumus B mequuune Ilepevie wazu xumuu ¢ meouyune.

[lonsTue o Qapmakonoruv, HaTPOXUMHUH, XuMuoTepanuu. llapaunensc -
OCHOBOIOJIOXKHUK MeIuIMHCKONU xumuun. Knasauit ["anen - papmaxosnor. [1. Dpnux
- OCHOBOIIOJIOKHUK XUMHUOTEPAIIUU.

[Ipodeccun:  xumuk, OMOXMMHUK, (papmalleBT, Ja0OpPaHT.

JlexapcTBeHHble  BemlecTBa. Kiaccudukanum — JIeKapCTBEHHBIX — BEIECTB:
dapmakonoruueckasi, xumuueckas. CpIpbe I TOJYYEHUS HEOPraHUYECKHUX,
OpraHMYeCKUX JEeKapCTBEHHBIX BemlecTB. DOpMbI JIEKAPCTBEHHBIX IPENapaToB:
TabJIETKH, JIpaxke, CBEUU, IMYJIbCUHU, CYCIICH3UU, HACTOUKH U JIp.

Ipaxmuxka

1 OsnakomiieHue ¢ GopMaMu JIEKAPCTBEHHBIX MPETApaTOB.

2 3HAKOMCTBO C 00pa3IlaMu JIEKapCTBEHHBIX CPEJICTB U OMBITHI C HUMHU.

3 DKCKypcus B MEAIMYHKT.

Camble npocmule u3 nekapcme

[lepmanranar  kamusa.  Hcrtopuss  orkpbiTusi.  Du3nyeckue  CBOMCTBA.
OxucnutenbHbie cBOMCTBA. [I[puMeHeHne pacTBOpPOB NIEpMaHraHata Kajius B ObITY,
B MeauiumHe. IlpaBuna xpaneHus. Mepbsl NepBOM NMOMOIIM IIPU OTPABJICHUU
KOHLIEHTPUPOBAHHBIM pAacTBOPOM IepMaHranatra kanus. Ilepokcun Bomopona,
ucropusi  OTkpbiTHs. lleprumponb. @Pu3nueckue, XUMHYECKHUE CBOMCTBA.
[Ipumenenne B MeIWIIMHE: KPOBOOCTAHABIMBAIOIIEE U JAC3UH(HUIMPYIOIIEe
cpenctBo. Hoa: ucTopus OTKpBITHS, CTPOCHHE, (PU3NYECKUE M XHUMHYECKUE
CBOWCTBA, IPUMEHEHHUE.

bopnas  kucnora, OOpHBIH  COHUPT, AHTUCENTHYECKAs  AKTUBHOCTG.
DU3UOJIOTUYECKUIA PACTBOP.

JIammc. Hamateipubeiii cnimpt. ['exkcaruapar ximopuaa kanbius. [entarmapar
cynb(dara nmuHKa.

AKTHUBUPOBAaHHBIN yrOb.

llpaxmuxka

1. IlpurotoBiieHHE pacTBOpPA XJOPUJIAa KAIbIUS C 3aJJaHHON MacCOBOM

JOJIEN.



2. «Kunkuit xameneon». Paznoxenue mnepokcuaa Bogopoxa. H202 -
OKHCIIUTENb, BOCCTAaHOBUTENb. PacTBopeHne woma B BOAE, B  CIHPTE.
PacnoznaBanue wuonuaoB. OOeclBeYMBaHUE pPACTBOpA IE€pPMAaHraHata Kajus
AKTUBUPOBAHHBIM YTJIEM.

HAooseumuie gewecmea

Anet.  Knaccudukanus sSI0BUTHIX BEHIECTB. YTapHbIA Ta3: MPU3HAKU
orpasiieHus. Oka3anue nepoil nomomu. Pryte. Tokcnunocts napoB prytu. Conun
pTYTH: KOJIOMENb, CyJieMa, NPUMEHEHHE B MeauluHe. Mpllbsik. CBHHEL.
CoennHennss xpoma. TOKCMYHOCTH OpPraHUYECKHUX pactBopuresieid. IlpaBuia
XpaHeHUusl S70B B ObITy. Mepbl MepBoi MOMOIIM MPU OTPABICHUH. XUMHUS U
MEJIMIIMHA.

buozennvie 3nemenmol u ux coeOuHeHus

OO6mmit 00630p OHOJOTMYECKON PO DIEMEHTOB-OPraHOTEHOB  YTJIEPO/I.
Bonopona. Kucinopon. Azor. Cepa. ®ocdop.

buonornueckasi posib HEKOTOPBIX HEMETAJJIOB, HE OTHOCSIIIUXCA K OpraHOreHaM
drop. Xnop. Bpom. Moa. Kpemnwii. Cenen.

buonornyeckn BaKHbIE HEOPraHUYECKUE COeNMHEHUs1 HeMeTaioB. Kucmopos.
O30H. Bonma. MunepanbHbie Boabl. Ilepokcun Bomopona. depMEHTaTUBHbBIE
CpeacTBa 3aIIUThI OpraHus3Mma. CepoBogopon. AMMMUaK. Hukn
MOYE€BHHOOOpa3oBaHusl. MOHOOKCH/ a30Ta.

Hutpatel, HuTpuTBL. YTIeKUCHbI ra3. MoHookcua yriepoaa. bydepHbie
cucteMbl opranusma. [uapokapbonatHas OydepHas cucrema. DocdarHas
Oydepnas cucrema. Mexanusm OydepHOro AEHCTBUS CHUCTEMBl. B3amMocCBs3b
KPYTrOBOPOTOB OMOT€HHBIX 3JIEMEHTOB.

buoneopzanuueckasa xumusa u meouyuna

Heoprannyeckyro OHOXMMHUIO MOXKHO paccMaTpuBaTh KaK TMPUIIOKECHHE
IPUHIIMIIOB KOOPJIWHAIIMOHHON XUMHUU METAJUIOB K OMOJOTHYECKUM MpoOiieMaM.
Mertaibl B OpraHu3Me 4e0BeEKa

buosiornueckast pojib «METaJNIOB JKU3HU»

OO6muit 0630p ponu s-metauioB. Harpuii. Kanuii. Maruwmii. Kanenuii. Jlanabie
METaJUIbl PACCMAaTPUBAIOTCS COIVIACHO IUIAHA!

1. Conepxanue B 3eMHOU Kope. BaxkHelilne npupoaHble COCTUHEHHUS.

2. Copepxanne W (OpMBI  CYIIECTBOBAaHUSI B JKHMBBIX  OpTaHHU3Max.
buonorunueckas pons.

3. Ilpumenenue MeTamia v €ro COSAMHCHUN B METUIIUHE.

4. TOKCHMYHOCTH ME€TaJllIa U €ro COCAUHEHMUIA.)

OO6wwit 0030p ponu d-meramioB. JKene3o. Mapraner. Kob6anst. Meap. L{unk.
MonubaeH. JlanHble METAJIBI pacCCMaTPUBAIOTCS COTJIACHO TJI1aHA:

1 CopepxaHue B 36MHOU KOPE.

2 Baxseluue NpupoIHbIE COCTUHEHHS.



3 Copepxanre ©u  (QOpMbI CYIIECTBOBAHMS B  JKUBBIX OpraHuU3Max.
buonornueckas poss.

4 IlpuMeHeHHe MeTalllla U €r0 COCIUHEHNUN B MEIULIHE.

®uU3MONOruYeCcKas ¥ MaTOJIOTHYECKAs POJIb HEKOTOPBIX JJIEMEHTOB B

opranusme. S-OnemeHThl. O-Dnementbl. KomriekcHble (KOOpAMHALIMOHHBIC)
COCIMHEHUs PA3JIUYHBIX DSJEMEHTOB B OpraHu3Me. OJEMEHThI, OOJIe3HH,
JIeKapCcTBA. bUOTOrNYECKN aKTUBHBIE MOJIEKYJIBI.

Bona.  AmuHokucnoTel.  AckopOuHOBas — kuciota.  OpTomoJieKyIsipHas
MeAUIMHA. buONOrnuecku axkTHUBHBIE OJIMTOMEpPbl  buosormueckas  poJib
HEKOTOPBIX METAJUIOB, HE OTHOCSIIUXCS K «METAJLIaM KU3HW». AJIOMUHUIA.
Cepe0Opo. bapuii. Pryts. CBunell.

Ilpaxmuka.

TeMaTtudeckasi BAKTOpUHA «XHUMUS U MEAULIAHAY.

Du3zuyeckan Xumus u MEOUUUHA

®dusnonor - 970 (UIUKOXUMHK, HMEIOIIUNA JIeJI0 C SBICHHUSIMHU JKHUBOTO
oprauuzma. .M. CeueHoB JXuBbl€ OpraHu3Mbl MOTYT CYIIECTBOBAThH JIWIIb
Omarogapss WX 3aMeuyaTeIbHOHW CIIOCOOHOCTH KHWHETHYECKU KOHTPOJIUPOBATH
XUMHUYECKHE PEAKIUM W TEM CaMbIM TMOJABJISATh CTPEMIICHHUE K JOCTUXKEHHUIO
TepMoAMHAMU4eCKuX paBHOBecuil. U.B. bepesnn Xumuueckass TepMOJIMHAMUKA U
KUBBIE OpraHu3Mbl TepMoarHAMUKa U OPTaHU3MBI.

XuMuueckass W OMOXMMHUYECKass KUHETMKa U Katanu3. DepMeHTbl -
OMOJIOTUYECKHE KaTalIM3aTOPhl. 3HAUEHHUE PACTBOPOB JJI OMOJIOTHH U METUIIUHBI.

KucnorHo-1menoyHoe paBHoBecue u 0yhepHble CUCTEMbI OpraHU3Ma.

AMHMHOKHUCTIOTHBIE OydepHble cucTteMbl. benakoBbie Oy(depHBIe CHCTEMBI.
N3meHeHne KUCIOTHO-IIETIOYHOTO PAaBHOBECHS NP PA3INYHBIX 3a00JICBAaHUSX.

Meouyunckue mamepuaol

Heoprannueckue  MeguumHckue  marepuaibl.  MeTtamiel.  YTiaepoaHbIe
Marepuaibl. MexaHu3Mbl B3aUMOACHCTBHS MEIULMHCKAX MATEpPHAIOB C
OMONOTMYECKUMH CcHCTeMaMH. B3auMopeicTBusa: maTtepuan - KpOBb, MaTepuan -
TKaHb, MaT€pPHUAI - KJIETKA, MaTepuai - OMOTOINMEPHI.

HckyccTBeHHbIE OpraHbl. AMNNapaTthl «UCKYCCTBEHHOE  CEpILE-JIETKOE»,
«MCKYCCTBEHHass NOYKa». VICKyCCTBEHHOE cepJlle YelOBEeKa C aBTOHOMHBIM
MCTOYHUKOM MUTAHUS.

Bonpocs! k ceMunapam:

1. Mom: MCTOpHS OTKPBITHSA, CTpOCHHUE, (QU3MYIECKNE U XMMHYECKHE CBOICTBA,
MIPUMEHECHHUE.

2. bopnas xkucnora, O0pHBIN CIUPT, AHTUCETITUYECKAS AaKTHBHOCTD.

3. ®wusnonoruveckuid pactBop. Jlsmuc. HamaTteipHbIil criupr.



4. @OypauunuH. AKTUBUPOBAaHHBIA yroyib. ['opuMuHukM, 1uacteipu. HWx
MIPUMEHEHHUE, CBOMCTBA, CIIOCOOBI XpPAHEHUS.

5. Acnupus. [lpumenenue, papMakogornyeckoe AeMCTBUE HA OPTaHU3M.
AHTUOUMOTUKY, KIaccudukanus. JlucoakTpuos.
ApoMaTH4eCKue Macia U UX ACHCTBUE HA OpraHu3M. ApoMaTeparnusi.
AcnupuH, pu3znyeckue CBOMCTBA, UCTOPUSI MOTYyUEHUS.

© o N

AHTUOUOTUKU, UCTOPUS] OTKPBITHSL.

10 Knaccuduxanus simoBUTHIX BEILIECTB.

11. VrapHuslii ra3: npuzHaku orpasieHus. OkazaHue NepBOW MOMOILH.

12. Prytb. TokcuyHocTh mapoB pryTH. Coju pTYTH: KajOMellb, CyJeMma,
npuMeHeHune B Meauiuae. Muibsik. CBunen. CoeiMHEHUs XpoMa.

Ilpaxmuka

1. HccnenoBanue jgeKapCTBEHHBIX ITPENapaToB.

2. JlenoBas wurpa «Cnacute OonbHOro». JlemoBas wurpa CoONpoOBOXKIAeTCA
NPOBEJICHUEM KA4eCTBEHHOTO aHalu3a pPacTBOpa KOHKPETHOT'O BEIIECTBa
xumMuyeckumu Mmeronamu. (BemiectBa: Tuocynb(aT HaTpusi, HOBOKAWH, JIAKTAT
Kanbius, D-TimoK03a, MeTHBIN Kymopoc, OpoMu1 Kanus, CyJb(aT Maraus).

3. MHccrnenoBanue TOKCHMYHOCTH OBITOBBIX BemecTB. (OCTOPOXKHO, MHUILEBBIC
nob6asku! VX neficTBre Ha OpraHU3M.

4. Pemenue 3agad 1o  o0mEe XUMHM < C  MEIUKO-OMOIOTHYECKOM
HAIIPaBJIEHHOCTHIO.

5. KoHkypc (KOMMYeCTBEHHBIM) uyuciaa pemeHHbIXx 3anad. CocraBieHue
COOpHMKOB 3aj7a4 ydJammuxcs 1mo teme (¢ pemieHusMu). CocTaBIeHUE TBOPUYECKUX
pacyEeTHBIX 3a7a4 MO Pa3IMYHbIM TEMaM.

Tema 13. BoinosiHeHHE TPOEKTOB

Teopus. Ilonsitne npoekra. TUMBI MPOEKTOB, OCHOBHBIC 3TAllbl BBITIOJHEHHUS
npoekta. Kpurepun oneHMBaHUS BBINOJHEHUS W 3allUThl MPoekToB. Co3gaHue
MIPOEKTa OCYIIECTBISETCS MO CIEIYIOUUM 3TaraMm:

1. Onpenenenue npoOIEMBbL;

2. AKTyaim3anus TeMm;

3. Bri06op oObekTa nu3ydeHus;

4. TlocTtaHOBKa II€IH U 3aJ1a4;

5. TlombGop marepuana;

4 Bp1O0p METOIOB UCCIICIOBAHMS;

5 IlpoBenenne SKCIEPUMEHTAILHON padOTHI;

6 OdopmaeHue paboOTHI;

7 3amura npoeKTa, NpeCTaBlIeHHe pe3yIbTaToOB.

llpaxmuxka



BbinosiHEHHE TPOEKTOB € MCIOJB30BAHMEM KOMIIBIOTEPHBIX TEXHOJIOTHH.
3ammra MpoeKTOB.

1.5. ®opmbl aTTECTALNH

JIist  OoTCneXKWBaHUS — PE3YNBTATHBHOCTH  00pa3oBaTEILHOTO  Ipolecca 10
nporpaMme «XWMHUS B OJKH3HH YEJOBEKAa» WCIONB3YIOTCS CISAYIOIINE BHUIBI
KOHTPOJIS:

- IpeIBapUTEILHBIA KOHTPOJIb (TIPOBEpKA 3HAHWUHN y4alIMXCs Ha HAYaIbHOM
aTane ocBoeHus [IporpaMMebl) - BXOJTHOE TECTUPOBAHHE,

- TEKYIIHH KOHTPOJTh (B TEYCHUE BCETO CPOKA pPeasl3aIliy MPOTPaMMEI);

- UTOTOBBIF KOHTPOJIb (3aKTIOYNTENIbHAS TIPOBEPKA 3HAHUH, YMEHUIA, HABBIKOB
1o uroraMm peanusaiuu [Iporpammer).

DopMbl aTTECTALMHU

- caMOCTOsITeIIbHAsT padoTa;

- TECTUPOBAHHUC;

- TBOPYECKHUE OTYCTHI;

- y4acTHEe B TBOPUYECKUX KOHKYpPCAX M MPEIAMETHOW OJIMMITHAJIC 110 XUMHUH;

- MIPE3CHTAIIMS U 3aIIUTA MPOEKTA.

Texkyumui KOHTPOJIb:

dopmMamMu KOHTPOJS YCBOCHHS y4yeOHOro wmatepuana IlporpaMmbl SBISIOTCS
OTUETHl TO TPAKTUUYECKUM paboTaM, TBOpUYECKHE pPAOOTHI, BBICTYIUICHHS Ha
CEMHHApax, CO3JaHue MPE3CHTAIIMU 10 TeMe W T. J. OOydJaroniuecs BBITTOTHSIIOT
3a/1aHUSl B WHIUBHUIAYAJIBHOM TEMIIe, COTPYIHHUYAs C IeaaroroM. BwlmogHeHue
IIPOCKTOB CO3/1a€T CHUTYAIlUIO, TO3BOJISIONIYI0 PEaTM30BaTh TBOPYECKHE CHIIBI,
obecrieunTh BBHIPAOOTKY JIMYHOCTHOT'O 3HAHMSA, COOCTBEHHOI'O MHEHHS, CBOETO
CTHJISL JEATEeIbHOCTH. BKItoueHHe 0O0y4armmxcss B peaJbHYI0 TBOPUYECKYIO
JEATEeIIbHOCTD, TPHUBJICKAIOIIYI0 HOBH3HOH M HEOOBIYHOCTBIO SIBIIICTCS CTUMYJIOM
Pa3BUTHSA MO3HABATEILHOTO HHTEpeca. OTHOBPEMEHHO Pa3BHBAIOTCS CIIOCOOHOCTH
BBISBIIATH TIPOOJIEMBI M pa3periaTh BOSHUKAIOIIUE TPOTHBOPCUHS.

I[To oOKOHUaHMH KaXJOW TEMbl IPOBOJAUTCS HUTOTOBOE 3aHATHE B BHJIC
TEMaTHYECKOTO TECTUPOBAHHS.

HroroBasi arrectanmsi TIpeAyCMAaTPUBACT BBINOJHCHHE WHIWUBUIYATIHLHOTO
MTPOCKTA.



2 KoMiuiekc opranu3anmoHHO-NIEIArOru4eCKuX yCa0BHil.

2. 1 MeToanueckoe odoecrneueHme

Hcnonb3yembie GOpMBbI 3aHATHI:

- JICKIUH, IIPAKTUUCCKUC 3aHATUA, IPAKTUKYMBI, pa60Ta C pa3jIMYHbIMHU
HCTOYHHKaMH I/IH(l)OpMaI_II/II/I, 9KCIICPUMCHTEI, OIIBITHI.

[Ipriembl 1 METO/IBI: CIOBECHBIE, HATJIAIHBIE, IPAKTHUECKHE; pacckas, becena,
camocCTosITeNIbHas paboTa; 00bICHUTEIbHO-UILTIOCTPATUBHBIN, PENPOTYKTUBHBIMN,
UCCIIEN0BATEIbCKUM.

Ilenarornyeckue TEXHOJIOTUH: 3A0pOBbeCOEpETalOIINE, pa3BUBaOIEe O0yUEHHE,
oOyuenue B corpyauunyectse, UKT.

2.2 YcJoBHA peajn3aniy NporpaMmmbl

2.2.1 MarepuanbHO-TeXHHUYECKas O6a3a

- [TomernieHue i1 IPOBEICHUS 3aHATHI: COBPEMEHHBIN KaOWHET;

- HeoOxonumas meGens u 000pyI0BaHNE: pa0OYMMU CTOJIAMU, CTYJIbIMH,
BBICTABOUHBIN IIKad, mKadamMu AJig XpaHEHUS] UHCTPYMEHTa, HOYTOYKOM,
OpPOrpaMMHBIM OOECIIEYEHHEM, BBIXOJIOM B HMHTEpPHET, MYJIbTUMEIHA,
CTOJIOM JIJIsi PYKOBOJIUTETIS.

- OcgernieHue MOMENICHUS] — COTJIACHO HOpMaM, COOJI0O/IEHUE CaHUTApHO-
TUTHCHUYECKHUX YCIOBUH (ITPOBETPUBAHKE, BIaKHAsT yOOpKa).

2.2.2 KaapoBoe obecrnieueHue: mearor J0MoJHATEIIBHOTO 00pa3oBaHus

2.2.3 IIporpaMMHO-METOUYECKOE OOECIICUEHHE:
- MeToIMYeCKas M yaeOHas IMTepaTypa, CIIPaBOYHBIN MaTepHAI;
- HaTJISITHBIC MaTEPUaJIbL.

2.3. OueHo4YHbIE MaTepUAJIbI
Hrtorosas arrecranus - BHINIOJHEHUE WHINBUIYAJIBHOTO MTPOEKTA.
TeMbI MPOEKTOB:

1. AKTHBUPOBAHHBIN YTOMIb. SIBICHUE aCcOpOIHH.

2. Amomunnii - metain XX Beka.

3. AIOMMHHUN HA KyXHE: ONACHBIA Bpar WX BEPHbBIM MOMOIIIHUK?

4 .AHann3 KaueCTBEHHOI'O COCTaBa JKE€BaTSIILHBIX PE3HMHOK M BJIMAHUC HA OPraHU3M
YCJIOBCKA.

5. AHTUOUOTUKHU — MOIITHOE OPYKHE.



6 .ACKOpOMHOBasI KUCJIOTA: CBOMCTBA, (PU3UOJIOTHUECKOE ACHCTBUE, COICPIKAHKE
Y JIMHaMUKa HaKOIUICHUS B PACTCHUSX.

7 .ButamuH A u ero Ouonoruyeckasi poib.

8. Butamun I u ero Ouonoruyeckasi polb.

9. Butamusn C u ero 6uonoruyeckast poJib.

10. Boxga — yHuBepcallbHbIi OMOPACTBOPUTEIID.

11. Bona kak peareHT M Kak cpenia il XMMUYECKOro Ipolecca.
12. Boza, KOTOPYIO MBI IIBEM.

13. BeipainiyBanue KpUCTaJIOB B IOMalllHEN 1abopaTopui.

14. XKene3o u ero Ouosnoruyeckas pojib B OpraHu3Me YeloBeKa. MpUpo/ie.
15. Jlaypeatsl HoGeneBckoit mpemMuu B 00J1aCTH XUMUHU.

16. Tak 1n UHEPTHBI UHEPTHBIE Ta3bI?

17. TOKCHUKaAHTBI U AJJIEPTEHBI B OKPYKAIOUIEN Cpelie.

18. DTanom: Benuyaiiiiee 6Jaro v CTpaIrHoe 3J10.

Kputepuu onieHKH MHAMBUIYAJbHOT0 NMPOEKTA

BriBog 00 ypoBHE CPOPMHPOBAHHOCTH HABBLIKOB IPOCKTHOW JEATEIbHOCTU
JIeJIaeTCsl Ha OCHOBE OIIEHKHM BCEW COBOKYITHOCTH OCHOBHBIX DJIEMEHTOB MPOEKTa
(TIpoayKTa M TOSICHUTEILHOW 3aIllMCKH, OT3bIBA, MPE3CHTAIUU) MO KaXIOMY W3
YETBIPEX KPUTEPHUEB:

1.cIOCOOHOCTP K CaMOCTOSITEIbHOMY MPUOOPETEHUIO 3HAHUN U  PEIICHHUIO
npoOyieM, TMPOSBISIOMIAACS B YMEHUM TIIOCTaBUTH MpoOjeMy ©  BBHIOpaTh
aJIeKBaTHbIE CMOCOOBI €€ pellIeHHus, BKII0Yas MOUCK M 00paboTKy MHGpOpMaIluwy,
(GbOpMYyITUPOBKY BBIBOJIOB HW/WJIM OOOCHOBaHHWE U peaM3allUI0/anpoOaIuio
NPUHSTOTO pEIIeHHsl, OOOCHOBAaHWE U CO3/aHHE MOJENH, MPOrHO3a, MakKera,
00bEKTa, TBOPUECKOTO pEIICHHS W T.M. JlaHHBIH KpPUTEpPUH B IIEJIOM BKIIOYACT
OILIEHKY C()OPMUPOBAHHOCTH MMO3HABATEIIbHBIX YUCOHBIX ICHCTBUM;
2.chOpMUPOBAaHHOCTh ~ NIPEJAMETHBIX  3HAHUW W CHOCOOOB  JICHCTBUH,
NPOSIBIISAIONMIASICS B YMEHUU PACKPBITh COJIep)KaHHEe paldoThl, TPaMOTHO H
00OCHOBaHHO B COOTBETCTBHM C paccMaTpuBaeMoll  MpoOIeMoil/TemMoit
HCII0JIL30BaTh UMEIONIHUECS 3HAHUS U CIIOCOOBI JICHCTBUIA;

3.cOpMUPOBAHHOCTh PETYISATUBHBIX [EUCTBUMA, MPOSBIAIOMAACS B yMECHHUH
CaMOCTOSITEJIbHO  IUIAHUPOBaTh W YOPaBISATH  CBOEM  MO3HABATENIBHOM
NEATENIbHOCTBIO BO BpPEMEHH, HCIOJb30BAaTh PECYPCHBIE BO3MOXKHOCTU ISl
JOCTIKEHUSI T1eNiel, OCYIIECTBIATh BBHIOOP KOHCTPYKTUBHBIX CTpAaTEeTUH B
TPYJIHBIX CUTYaIUsX;

4.copMUPOBAaHHOCTh KOMMYHUKATHBHBIX JCHUCTBUH, MPOSBISIONMIAACS B YMEHUU
SICHO M3JI0KUTh W O()OPMHUTH BBHITIOJHEHHYIO pabOTy, MPECTABUTh €€ PE3YIbTATHI,
apryMEHTHPOBAHHO OTBETUThH HA BOIPOCHI.
I[Ipy  oueHke  HMHAMBUIYAJIBHOTO  MpPOEKTa  BblAensiercss 4 ypoBHS
c(hOpMUPOBAHHOCTH HABBIKOB MPOEKTHOW JEATEIbHOCTU: BBICOKUU YpPOBEHb -
OTMETKAa «OTJIUYHO», TMOBBIIICHHBIM YpPOBEHb - OTMETKA «XOpOIIO»; 0a30BbIN
YPOBEHb - OTMETKA «YyJIOBJIETBOPUTEIBHO»; HUKE 0a30BOr0 YpOBHS — OTMETKA
«HEYJIOBJIETBOPUTEIHLHO.
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