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1. MlosicHUTEAbHAS 3AIUCKA
Hampasnennocts [IporpaMMbl — ecTeCTBEHHOHAYYHAS M TEXHOJIOTHYECKAS

VYpoens ocBoeHus [Iporpammel — 6a30BbIi

1.1 AKTyaIbHOCTH 1 0CO0E€HHOCTH MPOrPaAMMBbI

YenoBeK HUCHOMB3YET THICSYM PA3IUYHBIX XUMHYECKHX BEIIECTB, 0e€3
KOTOpPBIX HEMBbICIMMAa TMOBCEIHEBHAs >XH3Hb. BMecTe ¢ TeM MHOTME M3 3THX
BEIIECTB HE O€30IacHbl U MPU HEYMEJIOM OOpallleHHe BMECTO IMOJIb3bl MPUHOCST
Bpel, Kak NpHUpoje, TaK W 4YeJoBeKy. Bce Oouibllie HAKarIMBAeTCsA JNAHHBIX O
B3aMMOCBSI3M MEXIY COJIEPKAaHUEM B OpraHU3ME XUMHUYECKUX COCAMHEHH, B TOM
YHCJIE MOHOB METAIOB, U BO3HMKHOBEHHEM, Pa3BUTHUEM TaKuX OoJie3HEH, Kak
PaKOBBIE U CEPJIEYHO-COCYAUCTHIE 3a00seBaHus. B cBsI3U ¢ 3TUM 0c000€ BHUMaHUE
YACNAETCS PO PA3IMYHbBIX JIEMEHTOB B OMOXMMHUYECKHUX MPOLECCaX B 310POBOM
1 00JIbHOM opraHusMe. PaccMoTpeHure posi B OpraHu3Me pa3invHbIX 3JIEMEHTOB U
UX COEUHEHUN C OCTaTKaMHU OPTaHMYECKUX MOJIEKYJI UMEET OOJIbIIOE 3HAUEHHUE HE
TOJIBKO JUIsl JIEYEHHUS, HO M JUIsl NPOPUIAKTUKH PA3IUYHBIX 3a00J€BaHUU.
JlanbHeilliee pa3BUTHE MEIUUUHBI CBS3aHO MMEHHO C STUMHU HaIpPaBICHUSMHU.
Bnanenue 3HaHUAMH O XMMHUYECKMX BEIIECTBAX MOTYT OOECHEYUTh T'PaMOTHOE
OTHOILIEHUE K TNPUPOAE U K COOCTBEHHOMY 3/J0pOBbIO 0€3 HaHeceHus yuiepoa.
[ToaTOMy 3HaHHE BO3MOXHBIX IOCIEACTBUN BO3ACHCTBHUS Pa3IUYHOrO pPoOJa
XUMUYECKUX COCJMHEHUN Ha OpPTraHM3M 4YeJIOBEKa CTaHOBUTCA HEOOXOJMMBIM HE
TOJIBKO JIJISl Bpaue, HO M JIJIsl KaXKJI0TO YeJIOBEKa.

3HaHUs, TMOJNy4YaeMble B IIKOJE IO XUMHH, BO3MOKHO M HEOOXOIMMO
IrPaMOTHO MPUMEHSTh U B MOBCEAHEBHOM XU3HU. [l03HaBasi OCHOBOIONArarOUIUe
3aKOHBI XUMHH, O0YYAIOIIHECS 3HAKOMATCS C COCTABOM M CBOWCTBAMH Pa3IMUHBIX
XUMUYECKHUX BEIIECTB, KaK €CTEeCTBEHHbIM 0OOpa3oM MPHUCYTCTBYIOILME B
YEJIOBEUYECKOM OpraHu3Me, TaK W IPU HE3aBUCMMOM BHEIIHEM BO3JEHCTBUU.
[IIKONIbHUKK y3HAIOT, KaK MMEHHO JTH BELIECTBAa BIUAIOT HAa MPOIECCHI
KU3HEIEATEIbHOCTH OpPraHM3Ma U Ha caMmy >KM3Hb YEJIOBEKAa - YTO IMOJE3HO U B
KAaKUX KOJIMYECTBAX, a4 YTO MOYKET OKA3bIBATh OTPHUIIATEIILHOE BIHSIHUE.

JononHuTenbHas oOpa3zoBaTeabHas oOLepa3BUBAIOLIasl IporpaMmma

«XuMHslT B KM3HM 4eloBeka» (manee — IIporpamma) 3HaAKOMHT
oOy4Jaronuxcs ¢ KOMIJIEKCHBIMU MPOOJIeMaMy U 3a7ja4aMu, TPEOYIOIIMMHI CUHTE3a
3HAHWM 10 sy TpeaMeToB ((pu3nka, OMOJIOTHSI, SKOJIOTHsI, Treorpadus, UCTOPHUS).

DKOJIOTUYECKUI acCIeKT: aHallu3 M3MEHEHUW B OKpYXKalolleh cpeae u
OpraHu3alMsi CBOET0 BIUSHUS HAa CHUTyaluio, (QOpMUpOBaHUE OEpeKHOTO
OTHOUIEHUS K IPUPOJE.



du3nYecKuil aCeKT: n3y4eHne PU3NIECKUX CBOWCTB BEILECTB, (PU3HUECKUE
METO/bl AaHAJIN3a BEIIECTBA.

Hcroprueckuil acneKkT: HWCTOPHUYECKHE CBEACHUS O BIMSHUM XUMHH Ha
YKU3Hb YEJIOBEKA.

bronornyeckuii acmekT: N3y4yeHue XMMUYECKOTO COCTaBa OOBEKTOB >KMBOM
IPUPOABIL.

Nupopmatnka — mnouck wuHpopmanmu B HHTepHeTe, co3maHue u
oopmiieHne Tpe3eHTalnuii, paboTa B TEKCTOBBIX U TAOJIMYHBIX pPEAaKTOpax.

Copepxanne IIporpaMMbl 3HAKOMHUT OOYYarOIIMXCS C XapaKTEPUCTUKON
BELIECTB, OKPY>KAIOIIMX HAc B OBITY: BOJAA, MOBApEHHAs COJIb, C BELIECTBAMH, U3
KOTOpBIX CleJaHbl I10CY/Ad, CHOUYKHM, KapaHaamd, Oymara, CTPOMUTEIbHBIE
MaTepuaibl, aBTOMOOMIIbHAS TEXHUKA, JIEKapCTBa U T. II.

Takne temsl kak: «Bona», «IloBapeHHas conby», «Crnnukmn», «bymara» narT
BO3MOXXHOCTh  aKTyaJIU3al[dd  JKOJIOTMYECKMX  3HaHUM  OOydYarommXxcs.
[IpakTrueckue 3aHIATHS CIOCOOCTBYIOT (DOPMHUPOBAHUIO CHEHHUAIBHBIX YMEHUHN U
HABBIKOB PabOTHI C BEIIECTBAMU U 000PYIOBAHUEM.

[IpoekTHbie pPabOTHI, TeMaTHKa KOTOPBIX MpuBoguTcs B IIporpamwme,
MO3BOJIAT CPOPMHUPOBATH y O0YUAIOIIUXCS YMEHUE CAMOCTOSATEIBHO MPUOOpPETaTh
Y IPUMEHSTH 3HAHUSI, @ TAK)KE PA3BUBAIOT X TBOPUYECKHUE CIIOCOOHOCTH.

AxtyansHOCTh [IporpaMmel 00ycioBieHa TEM, YTO B y4€OHOM ILJIaHE IO
npeaMeTy «XuMus» 0TBEACHO Bcero 2 yaca B Hegento B 8, 9 10 knaccax no 1 yacy,
YTO JAaeT BO3MOXHOCTh C(hOPMHUPOBATh Y OOYyHAIOIIMXCS TOJIbKO 0a30BbIE 3HAHUS
no mpeamery. B Toxe Bpems Bospact 15-17 et sBusercs BaKHBIM JUIA
npo(hecCHOHANBHOIO  caMOooIpeieNieHusl  o0yvaroumxcsa.  Bo3MoXHO,  4TO
MIPOCHYBIITUHCS HHTEPEC K XUMHUU MOYKET BIIMATH Ha BEIOOp Oyayiei nmpodeccum.

1.2 Mlegarornyeckas mejgecoodpazHocts [IporpaMmmebl

[legarornyeckas nenaecoodpazHocTh [IporpaMMel 3akit0yaeTcst B TOM, 4TO B
mpoiiecce OO0ydYeHHUs CO3/al0TCS YCIOBUA K (DOPMHUPOBAHHMIO y OOYHAIOIIMXCS
LEJIOCTHOW KapTHHBI MUpPA, BOCIUTAHUIO JIIOJEH TBOPUYECKHUX M KOHCTPYKTHBHO
MBICTISIIIIAX, TOTOBBIX K PEIICHHWI0O HECTAaHAAPTHBIX JKU3HEHHBIX 3amgad. Ha
3aHsaTHSAX 1o Ilporpamme ¢opmupyroTcs yMeHHs Oe30macHOro oOpamieHus: ¢
BEIIECTBAMH, HCIIOJIb3YEMbIMH B TIOBCETHEBHOM JKU3HH, 3aKJIabIBAIOTCS HOPMBI
3I0pOBOTO 00pa3a >KU3HU. 3HAKOMCTBO OOYyYaIOIIMXCS C XUMHUYECKUMU
BEIIECTBAMH, M3 KOTOPBIX COCTOMT OKPYKAIOIIWKA MHUP, TMO3BOJSET PACKPHITH
BaXHEHIIIE B3aUMOCBSI3M YEJIOBEKA U PA3JIMYHbIX BEIIECTB B CPE/IC €r0 OOUTaHUSI.

1.30T1anuuTenbHbIe 0cobeHHocTu [Iporpammsi.

[IporpaMma wMeeT TPUKIAAHYIO HAMNPaBICHHOCTh W CIYXKUAT IS
YIOBJIETBOPEHUSI WHIAMBUIYAJIbHOTO HHTEpeca OOy4YarolUXCsi K HW3YUYCHHIO U
IIPUMEHEHUIO 3HAHUM 110 XMMHUU B MOBCEIHEBHOM *ku3HU. B IIporpamme craButcs
3a/laya HeOOXOJAMMOCTH OOECIEYHTh XMUMHUYECKYI0 TPAMOTHOCTh B HAMPaBIICHUU
COXpAaHEHHUs 3[0pPOBbs, KaK 3aJiora YCHEHIIHOCTH 4YEJIOBEKA B JKU3HM; JACTCA
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MIOHSTHE O JICKAPCTBEHHBIX BEIIECTBAX W MEXaHM3MaX WX JCUCTBUS HAa OpTraHU3M
yenoBeka. Conepkanue [Iporpammbl ompenensieTcs C y4eTOM BO3PAaCTHBIX
0COOEHHOCTEW OOyJaronmuXcsi U WX WHTEPECOB B 0OJACTH TMO3HAHUS MHpPA, K
camMoMy cebe, JKU3HHM B LIEJIOM, a TaKK€ C yUYETOM IICHXOJIOTO-TIearorH4ecKux
3aKOHOMEPHOCTEH 00ydeHus W (OPMHUPOBAHUS CCTECTBCHHOHAYYHBIX 3HAHWN U
BUJIOB  T[O3HABaTeIbHOW  jJestenbHOCTH. (Ocoboe  BHUMaHHE  yAEIsSETCA
(bOpMHUPOBAHUIO SKOJIOTHUECKUX 3HAHUN 00YJarOITHXCS.

1.4 Ilean u 3axauu [Iporpammsl
Hean: QopmupoBanue y oOydarommxcs TriIyOOKOro M YCTONYHBOTO
UHTEpeca K MHPY BEIIECTB M XUMHUYECKUX TMpEBpalleHUuM, MpuodOpeTeHne
HEO0OXOMMBIX MPAKTUYECKUX YMEHUM U HABBIKOB MPOBEICHUS HKCIIEPUMEHTOB.
3anaumn:
OOGyuaroniue:

—  pacumpeHre Kpyro3opa o0ydJaronmxcs;

— TIOBBIIICHHE HMX HMHTEpeca K XUMUU W Pa3BUTHE BHYTPEHHEW MOTHBAIUU
y4eHHs 4Yepe3 (OpMUpPOBAHUE TIPEACTABICHUM O COCTaBEé W CBOMCTBAx
XUMHUYECKUX BEIIECTB U MAaTEPUAJIOB, OKPYKAIOUIUX YEJIOBEKa B TIOBCEHEBHOMN
KU3HU U MEJTUIINHE;

— pacmupeHre W yriayOJeHWe 3HaHWW OO0y4Jarommxcs O POJIM XUMHYECKHX
DJIEMEHTOB M X COCTMHCHHH B )KU3HEACATEIIHHOCTH OPTaHU3Ma, O BAXKHEHUIIINX
XUMHYECKUX TIPEBpAIICHUAX, JIeKAIMX B OCHOBE MeTaboiau3Ma, o
NPUMEHEHUH B MEIUIIMHE HEKOTOPBIX HEOPTaHWYECKUX W OPTaHUYCCKUX
BEIIIECTB;

— TOATOTOBKAa OOYYAIOIIUXCSl, OPUEHTHUPOBAHHBIX HA XHUMHYECKUN TPOoPHIib
oOyd4eHHs, K YCBOCHHUIO MaTepuaja TMOBBIIIEHHOTO YPOBHS CIIOXHOCTH IO
XUMUH.

Pa3BuBarwiuue:

— (opMupoBaHUE CIENMATBHBIX YMEHHH W HABBIKOB Pa0OTHI ¢ XMMHYECCKUMHU
BEII[ECTBAMH M MaTepHaaMH B OBITY M UCITOJIB30BAHUS MMOJYUYCHHBIX 3HAHUN HA
MIPaKTHKE;

— pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH W YMEHMH YYalIuXcsi CaMOCTOSITEIIbHO
npuoOpeTaTh U MPUMEHSThH 3HAHUS HA TIPAKTHUKE.

BocnurareiabHbie:

— BOCTIHUTAaHHE 9KOJOTUYCCKON TpPaMOTHOCTH M XHUMHYECKOW KYJIbTYPHI

npu oOpaleHU! C BEIIECTBAMM;

— OpHEHTAIMs Ha BBIOOP XUMHUKO-OMOJIOTHYECKOTO MPOUIIs.

1.5 Anpecar IIporpammbl

[Iporpamma aktyaneHa s ooyyatomuxcs 8, 9, 10 knaccos (15-17 net). Ha
obyuyenne mo [Iporpamme HpUHUMAIOTCS BCE KeNalolMe, UMerole 0a30Bble
3HAHUS TI0 XUMHUH U HE UMEIOIIHE MPOTUBOTIOKA3aHUH TI0 3I0POBBIO.



1.6 @opmbl ¥ pe;KUM 3aHATHI.

®opMbl OPraHu3anuu Y4eOHOT0 3aHSITHS:

- JIGKIIMOHHO-CEMHHAPCKOE 3aHSTHE;

- IPAKTUYECKOE 3aHATHUE;

- Oecena;

- KoHdepeHus,

- wurpa.

@opMbl OpraHu3aniu  00pa3oBaTEJNbHOr0 TMpolecca — TPYIIOBasd,
WHIUBU Ty aJIbHAS.

Conepxxanne  [lporpamMmbl  mpenmnonaraer  pa3HOOOpa3HbIE  BHIBI
JneATebHOCTH  oOydJarommxcs:  Oecelpl, JOUCKYCCHH, TPAKTHUYECKHUE U
nabopaTopHbIe pabOThI, CAMOCTOSATEIBHBIE MPOCKTHBIE PAOOTHI C UCIIOIH30BAHUEM
Pa3TUYHBIX UICTOYHUKOB HH(OPMAITHH.

I'pynnosaa (Oecena »BpUCTUYECKAs, 3allldTa MPOEKTOB, JabopaToOpHOE
3aHATHE, JICKLHUS, OJIMMIIMA/IA, OTKPHITOEC 3aHITHE, MPAKTUYECKOe 3aHATHE,
Mpe3eHTalrs, CEMUHAP).

Hnousuoyanvnaa  (HaOmojgeHue, OTpabOTKAa  HABBIKOB  PEIICHUS
MPAKTUYECKUX 3a]1a4).

JlexumoHHO-ceMUHapckasi popMa MPOBEICHUS YUeOHBIX 3aHSITHH MO3BOJISET
PaCHIMPUTD U YTIIyOUTh 3HAHUSL O XUMUYECKUX BEIIECTBAX, TPUMEHSIEMBIX B OBITY,
CTPOUTEILCTBE, MeAUIIMHE U T.7. CeMHHAPHI CIIOCOOCTBYIOT MOBBIMIEHUIO YPOBHS
CaMOCTOSATEITLHOCTH OOyYaloNIuXcsi B YCBOGHHHM MaTepuajia W Tpu paboTe C
JOTIOTHUTEIPHBIMA ~ UCTOYHMKAMU  WHpopManuu. [IpakTudeckue  3aHATHS
CIIOCOOCTBYIOT (POPMHUPOBAHUIO CHCIHAIBHBIX yYMEHUN W HaBBIKOB PabOTHI C
XUMUYECKUMH BeliecTBaMu U obopymoBanueM. Co3mgaHue MPOEKTHBIX padoT 1o
OTIIEIBHBIM TeMaM [IporpamMMmbl MO3BOJISIOT Pa3BUTh TBOPUYECKHE CIIOCOOHOCTH,
chopMUPOBATh Y 00YUAIOIINXCS YMEHHUSI CAMOCTOSATEIIBHO MMPUOOPETaTh 3HAHMS.

WNurterpamms: mnporpamMma yriIyOJsieT 3HAaHMS 10 OHOJIOTMH, XHUMHH,
DKOJIOTUHU, MEIUIMHBI, TCUXOJOTHUH. MTOromM ycBOEHHS TpOorpamMMbl SIBISIETCS
3aIlrTa MPOEKTa.

1.7 TIlnanupyemble pe3yiabTarhbl ocBoeHus IIporpammel.
Oo0pa3zoBaTenbHbIe pe3yabTaThl:
[Tocne 3aBepuienust 00yuenus no [Iporpamme obydaroniuecs OyayT 3HATh:
— COCTaB, CBOMCTBa, O00JacTH MpUMEHEHHs Hauboliee paclpoCTpaHEHHBIX
BEILIECTB U MaTEpHUaJIOB U YMETh NMPUMEHATh MX MO HAa3HAYEHUIO, cOOJ0nas
npaBuiia 6€30MacHOro 0OpaIeHusl C HUMU;
—  pOJb XHWMHYECKUX DOJEMEHTOB M WX COCOUHEHUN B IKU3HEIACATCIHHOCTH
OpraHu3Ma,
— BaKHeHIIne XUMUYECKHE TPEBPAICHHUs, JIeKaI1e B OCHOBE MeTab0IN3Ma;
— HEKOTOpble HEOPraHMYeCKHEe M OpraHMYecKHe BEIIeCTBA, MPUMEHSIEMbIC B
MEAUIINHE.
[Tocne 3aBepiienus oOyuenus no [Iporpamme obyuaromuecs Oy1yT yMeThb:
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COCTaBJISITh CXEMBbl OCHOBHBIX KPYTOBOPOTOB OHOTE€HHBIX 3JIEMEHTOB B
OpUpoAe, OOOCHOBBIBATH POJb KaXIAOTO B COXPAaHEHHH MPUPOTHOrO
PABHOBECHS, AaHAJIM3UPOBATH IPUUMHBI U MIOCJIEICTBUSA €r0 HAPYLIEHNS,
IPOBOAUTHh XUMUYECKHM KCIIEPUMEHT IO OOHAPYKEHUIO KATUOHOB U aHUOHOB
B PacTBOpAX;

co0noaTh npaBwiia O€30MACHOCTH MpU OOpallleHuu C
JIEKapCTBEHHBIMH BEILIECTBAMHU U CPEJCTBAMH OBITOBOI XUMUU;

COCTABJIATH OTYET O IIPOJEIAaHHOM dKCIIEPUMEHTE;

IIPUMEHSATH BEILECTBA 10 HA3HAYECHUIO;

pemarb 3aa4d  Pa3IMYHOM CTENEHU CIOKHOCTU: KAK  THUIIOBEHIE,
TaK Y KOMIUIEKCHBIE;

pa3BUBaTh COOCTBEHHYI0 HMHHUIMATHBY M TO3HABATEJIBHYIO AKTUBHOCThH IPHU

PEIICHUN PAa3JIMYHBIX BOIIPOCOB U HpO6J'IeM B XMMHH.

Pa3zpnen 2. Conep:kanune IlporpamMmmel

2.1. Y4eOHblil (TeMaTH4YeCKHUil) IJIaH

No Ha3Banue pa3nena KoamdyecTBO 4acoB Ddopma aTTecTANH/
KOHTPOJISt
BCEro TEOPHSA NMPaKTHKA
Beencuue 2 2 2
1 Boma 3 3 3 TeMaTHueCKuii TecT.
2 Uucrteie BemecTsa u 3 1 2 TeMaTUyeCcKuil TECT.
CMECH B KU3HH YEJIOBEKA
3 [ToBapeHHast COb U caxap 3 3 2 Temarnueckuii Tecr.
A X MU U 10 3 7 TeMaTHUECKUH TECT.
5 CHouaku 8 6 2 TeMaTHUECKUH TECT.
6 bymara 6 2 4 Temarnueckuii Tecr.
U XYMUS U CTPOUTEIBCTBO 5 2 3 Temaruueckuii Tecr.
8 XM 1 aBTOMOOWIIB. 4 2 2 TeMaTHUeCKUi TECT.
0 (XMMUsL CTUPAET, YACTUT U 4 2 4 Temarnueckuii Tecr.
yOupaer.
10 XUMHSI U KOCMETHUYECKHE 3 1 2 TeMaTHUECKUH TECT.
CpeIcTBa.
11 X IMHUA — X034iiKa 6 2 4 TeMaTHUECKUH TECT.
ToMaIIHe! anTeuKku
12 X UMUST B MEIUIIHHE 10 5 5 TeMaTHUeCKUH TECT.
13 BEITIOTHEHUE IPOCKTOB. 5 2 3 BaruTa MPoeKTa
U Toro 72 31 41




2.1. Copep:xkanue IIporpammbl

Bsenenue
O6mme mnpaBwia pabOTBl B XHUMHYECKOW jabopaTopuu.
Texnuka Oe3omacHOCTH TIpu paboTe B XHUMHUYECKOH JabopaTtopuu.

Oxka3aHue MepBOl MOMOILIM NpU HECYACTHhIX ciayyasx. [IpaBuna paboTel ¢

KHUCJIOTaMH, IIEN0YaMHM, JIETY4MMH BeulecTBamu. HarpeBarenbHble NpuOOpHl U

npaBwia paboThl ¢ HUMHM. XHMHUYECKas MocyJa oOlero HazHaueHus. MbITbe U

CYyILIKa XUMUYECKOH nocysl. Ponb XUMUHU B KU3HHU

YeJIOBEKA M PA3BUTUHN YEJIOBEUECTBA. O630p BaYKHEHIINX

KJIACCOB COEIUHEHUM, UCIIOJIb3YEMBIX YEIOBEKOM. XUMUSA -TBOPEHUE MPUPOIBI U

pyK 4enoBeka. XuMHUsA BOKpYr Hac. XUMHUYECKHE BEIIECTBA B ITOBCEIHEBHOMN

YKU3HH YEJIOBEKA.

lIpaxmuxa:

1. [Ipuembl oOpamieHusi C HarpeBaTeNbHBIMU NpHOOpamMu (CIUPTOBKA, IIATKA,
BOJIsiHAs OaHs) 1 XMMUYECKON MOCYA0M O0IIero Ha3HaYeHUSI.

2. CocTaBieHne TaOJIHIl, OTPAKAIOMINX KIACCHU(HUKAIIMIO BEIIECTB, U3TOTOBIICHUE
TUKETOK HEOPraHWYECKUX BEIIECTB, COCTABIIEHWE CIHUCKAa pPEAKTUBOB,
HECOBMECTUMBIX ISl XPAHEHUS.

Tema 1. Bona
Bona B macmrabe mumanetsl. KpyroBopor Bonbl. Ilpupognas Boma u eé

Pa3HOBUIHOCTH. XapaKTEPUCTHKA BOJ IO COCTAaBy M CBOMCTBaM. MMHEpaJbHBIE

BOJIbI, UX MECTOPOXJEHHUS, COCTaB, IIeJieOHbIE CBOMICTBAa, MPUMEHEHHE. 3amnachl

npecHoi BoJbl Ha miaHeTe. [IpecHas Boga u ee 3amachl. DKOJIOTUYECKUE TPOOIEMBI

yucTON BOJbl. Boja B opranusme yenoBeka. Boma B Menuinae u (hapMakoJOTHU.

AHoManuu Qpu3nYecKuX CBOMCTB. PacTBopstomas crnocoOHOCTh Boabl. [IpoGnemsl

MMATHLEBOU BOJEI.

llpaxmuxa:

AHanu3 BOAbI U3 NPUPOIHBIX HCTOUHUKOB.
PacTBopsroiiee 1eicTBUE BOIBI.

Ouuctka BOJBI.

OmnpeneneHue KeCTKOCTH BOJbI U €€ YCTPaHEHHUE.

MHoro 511 BOJibI B OBOIIIaX U PpyKTax?
Tema 2.YUncTthble BellecTBa M CMECH B JKH3HH YeJI0BEKA

Uucteie BemiecTtBa JluctunmmupoBanHas Boja, Kucmnopoa. Cepebpo,
Bonopon, Ceunen u ap. Uctunnbsie pactBopel. Cmecun Mopckas Boga. ['panHur.
Cranb. PactBop xyopuaa Hatpus s uHbekuui. UyryH. Bosnyx. bazaner.
Crexno. DMyJbCUsS «Macjio B Boje». Pa3HOBUIHOCTH cMecei, 00jacTh HxX
WCIOJIB30BaHUS B TIOBCEIHEBHOM JKM3HM 4YelloBeka. ['OMOreHHele H
reTeporeHnele cMecu. Cmecu B hapmakosioruu. [IpuMepsl )KUIKUX, TBEPABIX U
ra3oo0pasHbix cMmeceil. OHOPOJHBIE W HEOJHOPOJHBIE CMECH B OBITY.
CaoiicTBa cMmecell. Pa3nenenue cmeceil.

ok



Belnenenue Bemecrs U3 HEOJHOPOJIHOM  cmecH, 00pa30BaHHOMU
pPacTBOPUMBIMHU U HEpPacCTBOPUMBIMU B BOJIE€ BEILIECTBAMH.

OtcrauBanue: Boigenenue BemiecTB U3 HEOAHOPOAHONW CMecH, 0Opa30BaHHOMN
HEpPaCTBOPUMBIMUA B BOJE€ BEUIECTBAMU C pa3IMYHOM IUIOTHOCTHIO. B
JEJIUTEIIbHON BOPOHKE.

Juctumnsiuysi, — BhIIApUBaHue,  LeHTpudyrupoBaHue,  XpomaTorpadus,
KpUCTAJUIM3alUsl M BO3roHKa. lleperoHka WM JUCTWUISIIUSA - CIHOCO0
paszeneHus, OCHOBAaHHBIM Ha pa3IMuMy B TEMIIEpaTypax KUIIEHUS JIpyr B
JIpyre KOMIIOHEHTOB.

IIpueM pasgeneHus OJHOPOAHBIX CMECEH IyTEM MCIApEHHUs JIETyYHX
XKUIKOCTEN C MOCIENyoUle KoHAeHcanuen ux mapos. [Ipumep: mosydeHue
JUCTWUINPOBAaHHOW BOJbl. PemleHne 3amady Ha HAaxOXKJICHHE MacCOBOM H
00BEMHOM 1011 KOMIIOHEHTA CMECH.

lIpaxmuxa

1. U3roToBnenue npocTermmx (GuabTpoB U3 NOJAPYUYHBIX cpeaAcTB. Pa3znenenue
HEOJHOPOJHBIX CMECEN.

2. OuyucTKa MEJIHOTO KYyIIOpoca OT HEPACTBOPUMBIX U PACTBOPUMBIX IPUMECEH.
Tema 3. IloBapeHHasi coJib U caxap

Ponb moBapeHHO coiii B 0OMEHE BEIIECTB YesI0OBeKa U KUBOTHBIX. CoJieBOM
OasiaHc B opranusme uenoBeka. [[puMenenue xjiopujia HaTpus B
XO35IUCTBEHHOM JesTenbHOCTH uenoBeka. Korma comb — sa. 3nmoynorpeblieHue
cosbto. Mcmosb3oBaHHE XJIOpUAA HATPUS B XUMHUYECKOW MPOMBIIIJIEHHOCTH.
Hcnonb3oBanue xiopuaa HaATpUs B Nulle, MeauiuHe. [[pon3BoIcTBO MOBapEHHOM
comu. Caxap u ero cBoiictBa. [lone3Hbie U BpenHble yepThl caxapa. HeoObruHoe
MIPUMEHEHUE caxapa.

IIpaxmuxa.
1. CBolicTBa pacTBOPOB MTOBAPEHHOM COJIU
2. I'oput 5u caxap?

Tema 4. XumMus nuiu

N3 wyero cocrour mnuma. XHWMHUYECKUH COCTaB MPOAYKTOB ITATAHHS.
OCHOBHBIC KOMIIOHEHTBHI THIIM: >KUPBI, OCIKHU, YTJICBOJBI, BUTAMHHBI, COJIH.
XuMHUs TPOAYKTOB PACTUTEIIBHOIO U XKHUBOTHOTO MPOUCXOxKAcHUs. Duszmonorus
numeBapeHus. [IpoaykThl OBICTPOrO TPHUTOTOBICHHS W OCOOCHHOCTH HX
NMpou3BOACTBA. [Ipomecchl, MPOUCXOASAIIAE MNPU BApKE, TYIICHUH W >KAPCHUU
nun. Kak caenate eny HE TOJBKO BKYCHOW, HO W mone3Hoi? JloGaBku B
MPOAYKTHI TUTAHUS.

XUMHUUYECKHUE PEAKIIMUA BHYTPU HAC. XUMUUYECKHUE TTPOILIECCHI, TPOUCXOISIIINE
MpU XpaHEHUU U TepepabOTKe CETLCKOXO3SIMCTBEHHOTO ChIphsi. KoHCepBaHTHI U
AHTHOKHUCIIUTENH, UX POJIb.
Crioco0bl XUMUYECKOT0 aHaJIM3a COCTaBa BEIIECTB B MPOYKTAaX MUTAHUS.
ConepxaHue BUTAMUHOB U MUHEPAJIBHBIX BEIIECTB B MUIIEBBIX MPOAYKTAX.
Ilpakmuxa
OrnpeneneHue kayecTna Mea. ITpoBepka MeJa Ha HaIu4due

Kpaxmalia, MCJja, CaxapO3Ehl.
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Onpenenenue ButamuHoB A, C, E B pacTuTesnbHOM Macie.

OmnpeneneHne HUTPATOB B IPOTYKTaX.

AHanu3 npoxJaagnuTesIbHbIX HAITUTKOB.

Omnpenenenue conepKaHus )KUPOB B CEMEHAX PACTEHHIA.

KauecTBeHHbIE peakiy HA IPUCYTCTBHE YIIIEBOOB.

XUMHUYECKHE OMBITHI C )KEBATEIBHON PE3UHKOM.

Onpenenenue copepkaHus MOBAPEHHOW COJMM B NPOAYKTaX MHUTAHMS (Maclo,
CBIPBI, COJIEHBIE TBOPOXKHBIE U3CIIHS).

Tema 5. Cninuknu

[Tupodopsl. Uctopus uzodbperenus crnuyek. Cnuuku [lancens u Yokepa.
Conukn Copma. Crimuku HMpunn. [IBenckue cnmuku Jlynnacrpema. Kpacubslii u
oenbiit pocdop. OKUCAUTENBHO - BOCCTAHOBUTEIBHBIE MPOLIECCHI, MPOTEKAIOIINE
IIPU 3aKUTaHUK cIMYKU. OCHOBHBIE BH]IbI COBPEMEHHBIX CIIMYEK. /[epeBsHHbIE
(M3roTOBIICHHBIC U3 MATKUX MTOPOJI JI€PEBA - OCUHBI, JINTIBI, TOMOJISI, aMEPUKAHCKOW
0eJI0il COCHBI U T. I1.), KAPTOHHBIE U BOCKOBBIE (Tapa()MHOBBIE - U3TOTOBJICHHBIE U3
XJIOMYATOOYMAXKHOTO KIyTa, MponuTaHHoro napadunom). [lo Merony 3akuranus
- TEPOYHBbIE (3AKUTAIOLIMECS P TPEHUU O CIEHUATIbHYIO TIOBEPXHOCTD - TEPKY) U
O0ecTépouHbIe (3aKUTAIOUIUECS IPU TPEHUU O JIFOOYIO MOBEPXHOCTB).

Cnuueunoe npou3BoAcTBO B Poccun. CTpoeHue, COCTaB M M3TOTOBIICHHE
CIIUYEK.

Crnenuanbsble cninukd. I1ITopMOBBIE (OXOTHHYBHM) - TOpPSIIKME Ha BETPY, B
ChIpOCTH U TOJ J0kAEM. TepMuueckue - pa3BUBAIOLIME NPU TOPEHUH Oosee
BBICOKYIO TEMIIEpaTypy U JAIOLIMe MpPU CrOPaHUM TOJIOBKU OOJIblLIee KOJIUYECTBO
teruia. CUTrHaJIbHBIE - AalOIINe IPU TOPEHUH LIBETHOE miams. doTtorpaduueckue
- JAaroUMe  MTHOBEHHYK  SIPKYK0  BCIBILIKY,  HCIOJb3yEMYHK  IIpHU
dotorpadupoBanuu. CurapHble - CHOUYKHA YBEITUYEHHOTO pa3Mmepa s Oosiee
POJOJKUTEILHOTO TOPEHMS] MPU PACKypUBaHUU cUTapbl. TpyOouHbIE- CIUYKU
YBEIMYEHHOrO0 pa3Mepa g Oojiee  MPOJOJDKUTEIBHOTO TOPEHHs  MpHU
pacKypuBaHUU KypUTENbHOU TpyOku. KamuHHBIE - OYEHb JJIMHHBIE CIHYKH,
YTOOBI 3a)KUTaTh KaMHUHBI. ['a30Bble - MEHBIICH JJIMHBI, YeM KaMHUHHbBIE, YTOOBI
3a)KUTaTh Ta3oBble TOpesikh. JlekopaTuBHBbIE (MOJAPOYHBIE, KOJUIEKIMOHHbBIE) -
OTpaHUYEHHbIE BBIMYCKM KOpPOOKOB (MHOTIa HaOOpamu, YJIOKEHHBIMU B
JIEKOPATUBHYIO KOPOOKY).

Ilpakmuxa
W3ydyeHne CBOWCTB pa3iMuYHBIX BHJIOB CHUYEK (OBITOBBIX, OXOTHHYbBHUX,
TEPMUYECKUX, CHTHAJILHBIX, KAMHUHHBIX, (OTOrpaduuecKux).
Tema 6. Bymara
OT nepramMeHTa M LIEIKOBBIX KHHI 10 HamuXx AHel. Lemmronosa. Ceasyromue:
KAOJWH, KapOOHAT KaJbIMs, MUTMEHTHI. XJIOMY4aTOOyYMa)kHbIe TKaHU. Bumpl
OyMaru u Ux MpaKTUYECKOE MCIOJIb30BaHUE. TeXHOIOrusl mpou3BOACTBa OyMaru.
CrpykTypa Oymaru moj MUKpOCKOIOM BO (IyOpECIIEHTHOM CBEUYECHHH.
[Tonydabpukarsel isi TOpPOU3BOACTBA OyMaru: JpeBecHas Macca WU
LEJUII0JI032; LEJTI003a OJHOJIETHUX PACTEHUM (COJIOMBI, TPOCTHHUIIBI, KOHOILIH,
puca W Jpyrux); MOJYLEJUII003a; Makyjarypa; TpANUYHAs IojiymMacca; [Jis
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CTHeIMAILHBIX BUAOB Oymaru: acOecT, mepcTh U APyTrrue TEKCTUIIBHBIE BOJIOKHA.
[TpousBoacTBO OymMaru: MpUroToBICHHE OyMaKHON MaccChl (pa3MoJ M CMEIICHHE
KOMIIOHEHTOB, POKJICiiKa, HANIOJHEHNE U OKpacka OyMaKHOM Macchl); BhIpabOTKa
OyMakHOUM Macchl Ha OyMarojenaTeIbHON MalluHe

(pa3baBneHHE BOMOM M OYUCTKA MACChl OT 3arps3HEHUI, OTIUB, NMPECCOBAHHUE U
CYIIIKa, a TaKXKe MEepBUYHAs OTJENIKA); OKOHYATeNbHas OTAeNKa (KalaHIupOBaHuE,
pe3Ka); COPTUPOBKA U YIIAKOBKA.

IIpakmuka.
1. W3ydeHue CBOMCTB pa3IMYHbIX BUJIOB OyMardu.
2. Ilomydenue Oymaru.
Tema 7. XumMus ¥ CTPOUTEIHCTBO
CrtpoutensHble pacTBopbl. M3BecTh. Mei. Ilecok. beton. Llement. McTopus
crekna. Kupnuun. @apdop u dasuc. JlpeBecuHa — yHUKaIbHBIN CTPOUTEIbHBIN
Marepuai. Jlakokpacounsie Marepuasibl. CBoWcTBa OJU(BI, MacCIsSHBIX KPaCOK,
sMmanei, pactBoputeneil. IloHsiTHe 00 SKOJOTMYECKH YHCTBIX MaTepuaiax.
Kepamnueckass nena. 3upaput. Kampimur. Conomur. I'pyroOnoku. Cuimkats
METAJUIOB M BsDKyIIME MaTepuanbl. Koppo3us CTPOUTENBHBIX MATEPHANIOB.
[lonmuMepsl B CTPOUTEINIBCTBE.
XHWMHUYECKHE CBOMCTBA CTPOUTEIBHBIX MAaTEPUAJIOB
XUMHYECKAs] CTOMKOCTh — 3TO CBOMCTBO MOKA3bIBAET, HACKOJIBKO MaTEpHUAI
YCTONYUB K BO3JEHUCTBUIO IPYTHUX BEILIECTB: KUCIIOT, LIEJI0YEH, COJIEH U Ia30B.
Koppo3uoHHass yCTOWYMBOCTH — CBOMCTBO Marepuala IPOTUBOCTOSTH
BO3JICUCTBUSIM OKpY’Karoliew cpenpbl. Yaie BCero 3T0 OTHOCUTCA K CIIOCOOHOCTH
HE IIPOILyCKAaTh BJIATY.
PacTBOpUMOCTh — CBOMCTBO, MPH KOTOPOM MaTepuaj MMEET CIIOCOOHOCTH
PacTBOPSATHCS B PA3IUYHBIX XKUIAKOCTSIX.
Anre3ust — CBOMCTBO, KOTOPOE XapaKTEPU3YET CIIOCOOHOCTh COECIUHSTHCS C
IPYTHMH MaTE€pUajgaMU U MMOBEPXHOCTSAMM.
Kpucrammsanus — XapakTepuCTHKA, NMPU KOTOPOM MaTepUal MOXKET B
COCTOSIHUH T1apa, pacTBOpa WK paciuiaBa 00pa3oBbIBaTh KPUCTAILIBI.
Bunbl 3arpsi3zHeHuil (MblieBble, pagualliOHHbIe, ONOJIOTMYECKUE, ITYMOBHIE),
3HAYECHUE )KUBBIX OPraHU3MOB B IOMax U KBapTUPAX.
Ilpaxmuxa
1. Onpenenenre OTHOCUTENBHON 3aNbIJICHHOCTH BO3/AyXa B IOMEILIEHUU.
2. Pemenue 3a/1a4 ¢ SKOJIOTMUECKUM COJIEPKaHUEM.

Tema 8. Xumusi 1 aBTOMOOHJIb

Martepuaibl, KOTOpbIE HCIOIL3YIOTCS ISl W3TOTOBJICHHUS aBTOMOOWIICH.
3arnpaBoyHbIC KUJAKOCTH (TOTUIMBO, Maciia, CMa3KH, OXJIaXIAI0IIUe KUIKOCTH U T.
I.); PE3UHBI - IIUHBI U PE3UHOTECXHUYECKUE HM3MENIHS; TIaCTMACCHI; OTIEJIOYHO-
JIeKOpaTUBHBIE MaTepuanbl (0OMBKa, JAKM M KPackv, aHTHUKOPPO3UOHHBIC
MOKPBITHUS U T. 11.); KJIIEH, TEPMETUKH. DJICKTPOJIUT — 3TO UTO-TO 3HaKOMOe. beH3uH,
KEpOCHUH U Jpyrue «- HWHbl XHUMHYECKHE TMPOIECChI, MPOUCXOSIINE
Ilpakmuxa:

1. Benszumn u kepocun Kax pacmeopument.
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2.

OnbITHI T0 03HAKOMJIEHHIO C PACTBOPSIIOIIMM JAeHCTBUEM HE(PTEIPOAYKTOB, KaK U
NOPEIbIIyIINMN, TUI0X0 BUIHBI C JEMOHCTPAIIMOHHOTO CTOJIAa, MO3TOMY HX JIy4Ile
BCETO CTABUTh B KAYECTBE JAOOPATOPHOM pabOTHI.

a) B mnpoOupku c OEH3MHOM, KEpPOCMHOM M BOAOW HammBaroT 1o 0,5 mi
pacTUTEIHLHOTO0 Macia M B30alThIBAlOT. Maciio pacTBOpseTCs B YIJIEBOAOPOJaX.
OTMeuaroT Jy4IIyio paCTBOPUMOCTh B OCH3HUHE.

0) B neGonpimme crakanunku wind GpapdopoBbie HYAIIKU C TEMH K€ KHIAKOCTIMU
NOMEILIAIOT KyCOYKH TKAHM C ISATHAMU KHpa U MEPEMEIIMBAIOT MX CTEKISHHON
nanoukoil 2-3 muH. Ilocie BbICbIXaHUS TKaHHU, TIOMEUICHHbIE B OCH3UH U KEPOCHH,
OKa3bIBaOTCS] OYMILEHHBIMU OT JKHpa.

Topenue svlcuux yene6000po0os.

a) CmauMBaroT MOJOCKU (UIBTPOBAIBLHON OymMaru B OCH3MHE, KEPOCHHE, Ma3yTe U

IIOJKUTAIOT UX. BemecTsa ropsAr cBETAIMMMCS IUIAMEHEM. BpICIne yriieBoIoposl
IIPU TOPEHUH 00PA3YIOT KOMOTb.

0) Ha >xene3nble miuacTUHKUA Uiu (pap(opoBble KPBIIIKKA HAJUBAIOT MO HECKOJIBbKY

Kaneyib OCH3WHA, KEPOCHHA M CMAa304YHOIO Macjia WM Mas3yra M MO KHIaroT.
HabGnrogatot To e siBnenue. OOpalaroT BHUMaHUE Ha JIETKYIO BOCILUIAMEHAEMOCTD
OCH3MHA U HA CPABHUTENIBHO TPYIHYIO 3aropaeMoCTh Ma3yTa.

B) B xxene3nyto uiu pappopoByro JIOKEUKY MOMEIIAIOT HEOOJIbIIION
KycoueKk mapadyHa W HArpeBalOT €ro B IUTaMeHHW Topenku. [lapaduH miaBuTcs, a

3.

3aTeM TOpUT, 00pa3yst KOMOTb.
Ouucmka OeH3uHa u KepocuHda.

DeH3uH M KepoCHH IOCJIe 3aBOACKOM IEPErOHKH COJAEpXkKaT IPUMECU
Ha(TEHOBBIX KHCIOT W JAPYTUX BEIECTB, OCJOXKHSIOUMX HUX MPUMEHEHHUE.
HeouunieHHbIii KepOCUH, HaNpuUMeEp, IUIOXO MOJHUMAETCS MO (UTHIIO JIAMIIbI,
ci1abo roput u ObIcTpo oOpa3yeT Harap. HeouunieHHble POTYKThl MOKHO y3HATh
110 TPSI3BHOMY BUY U Majiol MpO3pavyHOCTH.

Ouuctky npOU3BOIAT OOBIYHO, oOOpadaThiBas HEDTENPOIYKTHI CIEpBa
KOHILICHTPUPOBAHHOM KHCIIOTOM, a 3aTE€M ILIETOYBIO.

HanuBaroT B OOJBIIYIO NETUTEIBHYI0 BOPOHKY 15—20 MJI HEOUMILIEHHOTO
KEepPOCHHA W TPUOABISIIOT 2-3 MJT KOHIIEHTPUPOBAHHON CEpHOU KUCIOTHL. BopoHKyY
3aKpBIBAIOT MPOOKON M cMech BCTpAXMBAIOT OK0Jo 10 MuH. ITpu 3TOM BOpOHKY
JiepKaT MpoOKOW BHU3 M BPEMsI OT BPEMEHU OTKPBIBAIOT KpaH, YTOOBI BBIMYCTUTH
BBEPX Maphl JIETYyYUX BemecTB. Ilociie 3Toro cMecu JaroT pacciIOUThCs, Ha YTO
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Takke norpedyercs MUHYT 10 unm naxke OoJibllie, U MEJIEHHO CIyCKAaIOT HWKHUK CIIOM
KHUCJIOTO TYApPOHA.

OcTtaBummiics B BOPOHKE KEPOCHUH MPOMBIBAIOT MOJOOHBIM € CIOCOOOM BOAOW B
teyeHne 1—2 muH. Bogubiil ciiolt cryckaroT, a KepOCHH MPOMbIBalOT 5— 10-mporieHTHRIM
pacTtBopoM mienouu. [locne cinuBaHMS LIENOYHOrO CJIOS OTMBIBAIOT OT KEPOCHHA BOJOU
ocTaTku 1ienouu (mpoda GpeHonapTanienHom).

VY0exnarTcss B TOM, YTO OYMIIEHHBIM KEPOCUH OKa3bIBaeTcs 0OoJiee MpO3payHbIM,
Jy4lle TOPUT U UMEET JPYroil 3amax.

Ha nuctku ¢unbTpoBanbHOl OyMaru moMemarT Karid UCXOJHOTO M OYMILEHHOTO
kepocuHa. OUUIIEHHBIM KEPOCUH HCHApSETCs MOTHOCThIO, HEOUHIIIEHHBINH OCTaBJISIET MOCe
ce0si MATHO MPUMECEH.

Tema 9. Xumusi ctupaer, YMCTHT U YOUpaer
Mpuia. CocrtaB, CTpOeHUE, TOIyYSHHE.

CuHTeTHYECKHE MOIOIIHNE CPECTBA U TOBEPXHOCTHO - AKTUBHBIC BEILIECTBA.

OcHoBabie koMrnoHeHThl CMC: mnoBepxHOCTHO-akTUBHbIe BemiectBa (IIAB);
BCIIOMOTI'aTeJIbHBIE BEIIECTBA: IIEJIOYHBIE COJIM - KAPOOHAT U CHJIMKAT HATPHsl, HEUTpaJbHbIE
conmu - cynbdar u dochar Hatpus; KapOOKCUMETHIILIEIUIIOI03a, MOTUBUHWINUPPOIUIOH,
XUMUYECKue oTOenuBaTeIu (MEPCOn); XUMUYECKUE OoTOeNuBaTen (MEPEKUCh BOJIOPOJIA);
¢usznueckue  (onTUUeckue) — orTOenuBarenu - (IAYyOpPECHUPYIOIIME  COCAMHEHUS;
aAcopOIMOHHbIE KpacuTenu (yJbTpaMapuH, HHAWICO, CHHTETHYECKUE OpraHUYecKue
MMUTMEHTHI); 0M0A00aBKHU - (PEpMEHTHI (JIUMIa3bl, MPOTEA3bI U JP.); OTAYIIKA; AHTUCTATUKH.

CpenctBa OBITOBOM XMMHU - XUMHUYECKHE CPEICTBA MO yXOJAy 3a COOCTBEHHOCTBIO:
OJIeXkK/I0M, moMelleHusIMU, aBTomMoOmwsiMu. K cpeactBam  OBITOBOM XHMHU OTHOCST
Ne3uH(UIUPYIOLIUE CPEACTBA, PENEUIEHThl U mp. cpenactBa. CpencrBa ObITOBON XMMMH,
IpUMEHSIEMBIE /1 BbIBEICHUSI TISITEH.

Ilpaxkmuxa

. Onpenenenue pH - cpeasl B MbUIaX U HIAMITYHSX.

. [IpurotoBneHre MblIa U3 CBEYKU U CTUPAIBHOM COMBI.

. BeiBenenue nsiten ¢ Tkanu. Meuta. CoctaB, CTpOEHHE, TOTYyYECHUE.
. CpaBHEHHE CBOMCTB MbLJIa CO CBOMCTBAMU CTUPAJTIBHBIX OPOIIKOB.

Tema 10. Xumust u KocMeTHYECKHE CPEACTBA

Kocmernueckue  moromme  cpencrBa.  Kpembl.  IleHoMmoromme — CpeacTsa.
OnosnackuBarend U KOHAMIUOHEPHI. ['emn. CocTaB U CBOMCTBA KaK COBPEMEHHBIX, TaK U
CTApUHHBIX CPEJCTB TMTUEHBI; TPAMOTHBIN BBIOOP CPENICTB TMTHEHBI;
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MOJIE3HBIE COBETHI MO YXO/Y 3a KOXKEi, BOJIOCaMU U MOJ0CThi0 pTa. COCTaB U CBOMCTBA
HEKOTOPBbIX MpenaparoB TMTMEHUYECKOW, JIeYeOHOW U JIE€KOPATUBHOM KOCMETHKH,
rPaMOTHOE MX HCIOJb30BaHKE. XUMUYECKHE MPOLECCHI, JeKAaIIUe B OCHOBE yX0/a 3a
BOJIOCAMU, WX 3aBUBKH, YKJIAJKU, OKPACKH; MIPABWIIBHBIN YX0/1 32 BOJIOCAMU, TPAMOTHOE
WCTIOJIb30BaHUE TMPENAPATOB JJISI OKPACKH M YKIAJIKU BOJIOC, OPUCHTUPOBAHUE B HX
MHOT000pa3uu.

J1e30/10paHThl U O30HOBBINA «IIUT)» TIAHETHI.

JlymmcTteie BemecTBa B map@roMeprud, KOCMETHKH, MOIOIIUX CPeACcTBax. D(uUpHBIC
Mmacia. Cocras.

Cnoxuble 3¢upsl. CocTa, CTpOCHHE, MTOTyUYEHHE.

Ilpakmuxka

. I3yuenune coctaBa J1eKOpPaTUBHOW KOCMETUKH IO STUKETKAM.

. Onpeaenenue pH - cpespl B MbLJIaxX U MIaMITYHSIX.

3. W3Bneyenne 3(pupHBIX Macen U3 pacTUTENbHOrO Marepuana. I[lepeunas
M$ITa, €JI0BOE MacCIIO.
4. [lonyuyeHue CHOXHBIX 3(QUPOB U3 OPraHUYECKHUX

coeqMHEeHM. OtuiaMmeraHart (3amax poma). M3o0ytunmstaHat
(¢ppykTOBBIN 3amax).
Tema 11. Xumus — x0351iiKa JOMalIHEH alITeYKU
JlekapcTBeHHBIE ITpenapaThl, UX BUABI U Ha3HaueHue. Kaxnoe nekapcTso
— XUMUYECKUI PEAKTHB.
Mmuororpanssiid Hoa. IloueMy ox Hamgo AepkaTh B IUIOTHO 3aKYIIOPEHHOM CKIISHKE.
«3enéHKa» WM pacTBOp OpWIUIMAHTOBOTO 3e1EHOro. HeoObluHble cBOMCTBAa OOBIYHOM
3CJICHKHU.
AKTUBUPOBAaHHBINA yIOJb.
JlexapcTBa oT nnpocTypl. Butamunel CaMoi€NIbHBIE JIEKapCTBa.
AcnypuH WM alleTUICATUIMIOBAs. KUCJIOTA U €ro CBOMCTBA. UTO MoJIe3HEe: aCIMpPUH
WJIM YIICapuH, HypodeH win udynpoden?
[Tepexucy Bomopona u rumponepur. CBolcTBa mepekucu Boaopojaa. llepmanranar
KaJIMsl, MapTaHIIOBOKUCIIBIN KAJIUM, OH XKE —
«MapraHioBka». HeoObruHble CBOHCTBa MapraHiioBkd. Kakyro OMacHOCTh MOXET
MIPEACTABIIATh MAPTAHIIOBKA.
Hyxna nmu B nomamHeil anteuke OopHas kuciota. Crapble JEKapcTBa, Kak ¢ HUMU
ITOCTYTIUTb.
Bomnpocs! k cemunapam:
1. Ilepmanranar  kamusa.  Hcropuss  oTkpeiTuss.  Dusznueckue  CBOMCTBA.
OxucnurensHble cBoWcTBa. [IpaBuiia XpaHeHHs IEpMaHaraHaTa Kaiausl.
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ITpumeHeHne pacTBOpa MepMaHraHara Kajius B ObITy, B MeauLMHE. Mepsl nepBoi
IIOMOILM IIPU OTPABJICHUU KOHLIEHTPUPOBAHHBIM PaCTBOPOM IEPMAHIaHATA KaJIHs.

PactBop OpminuantoBoro 3enenoro. llepokcun Bogopona, HUCTOpUS OTKPBHITHAL
Ileprugpons. @Pusndeckne, XUMHYECKHME CBOWCTBA. I[IpuMeHeHme B MEIWULMHE:
KpPOBOOCTaHaBJIMBAIOLIEE U A€3UH(DUIIUPYIOIIEe CPEACTBO.

IIpaxmuxa.

. [Tonyuenune nomodopma.

. JleficTBHE KUCIIOT HAa OPUITMAHTOBBIN 3€JICHBIN.

. [llesrouHOE paciuenaeHue JeBOMUILICTHHA.

. KauecTBeHHas peakuus Ha IEPOKCUI BOJOPOAA.

. OnpeziesnieHre BUTAMUHOB B IIPENapaTax MOJMBUTAMHHOB.

Tema 12. Xumus B MeUIINHE

Ilepevie wiazu xumuu 6 meouyune. Ilonsitue o GdapmMakoIOruu, HATPOXHUMUH,
xuMuoTepanuu. [lapanenbc — OCHOBOMOJIOKHUK MeAUIMHCKOW xumuu. Knapnwmii ['anen —
¢dapmakonor. II. DOpiux — OCHOBONOJOXHHUK XxumuoTepanuu. [Ipodeccun: Xumuk,
oumoxumuk, (dapmaieBt, JsabopanT. JlekapcTBeHHBIe BemiecTBa. Kiaccudukanuu
JIEKapCTBEHHBIX BELIECTB: (hapMakojormyeckas, Xxumuueckas. ChIpb€ I MNOTYyYEHUS
HEOPraHWYECKHUX, OPraHUYECKUX JIEKapCTBEHHBIX BewmecTB. MDopmbl JeKapCTBEHHBIX
MpenapaToB: Ta0IETKH, APAXKe, CBEUH, SMYJIbCUH, CYCIIEH3UH, HACTOMKH U JIp.
lIpaxmuxa

. O3HakomiieHuE ¢ (hopMaMHu JICKAPCTBEHHBIX MTPENapaToB.
. 3HAKOMCTBO C 00Opa3liaMu JIEKAPCTBEHHBIX CPEJICTB U OTBITHI C HUMHU.
. DKCKypCHs B MEJIITYHKT.

Campble npocmuwle u3 n1ekapcme

Ilepmanranar xamus. Mcropus otkpeiTua. dusndeckue coiictBa. OKHUCIUTENBHBIE
cBoiicTBa. [IpumMeHneHnne pacTBOpOB MepMaHraHaTa Kaius B ObITy, B Menuuuue. [IpaBuia
XpaHeHus. Mepsl IepBOM NOMOIUM IIPU OTPABJICHUU KOHLEHTPUPOBAHHBIM PacTBOPOM
nepManranara kanus. I[lepokcun Bogopona, ucropus otkpeitus. [leprugposns. dusnueckue,
XUMHAYECKHE cBoWcTBa. I[IpuMeHeHme B  MeAMUMHE: KPOBOOCTAHABIMBAIOLIEE U
nesuHuupytomee cpeactso. Moa: HCTOpUS OTKPBITHS, CTpPO€HHE, (U3HYECKHE U
XUMHYECKUE CBOKCTBA, IPUMEHEHHE.
bopnas kucinoTa, OOpHBIN COIUPT, AHTUCENITUYECKAS] AKTUBHOCTD.
DU3MUOTOTHYECKUI PACTBOP.

JIsmuc. HamatsipHblii civpt. ['ekcaruapat xjopuaa Kaiblus. I'entaruapar cynbdara
LUHKA.
AKTUBUPOBaHHBINA yIOJb.

Ilpaxmuxa
1. [IpuroroBieHue pacTBopa XJIOpUIa KajablKs ¢ 3aJaHHOW MaCCOBOM JOJIEH.
2. «Kugkuit xameneon». Pazmoxenue mnepokcuma Bojgopona. HyO, —

OKHCIINTENIb, BOCCTAHOBHUTENb. PacTBOopeHne noma B BoJe, B cnupre. Pacno3HaBaHue
noauoB. OdeciBeUMBaHUE PACTBOpA NIEPMAHTaHATA KaJIUsl AKTUBUPOBAHHBIM YTJIEM.
Hoosumowie eewyecmea

SAnsl. Knaccudukanus s10BUTHIX BEIIECTB. YTapHbIA ra3: MPU3HAKKA OTPABJICHHUS.
Oxkazanue mnepBoil nmomomu. Ptyts. TokcuuHOCTh mapoB pTyTU. Conu pTYTH: KOJOMEIb,
cyyiema, npuMeHenue B meauuuue. Mpimbsik. CBunen. CoennHenus xpoma. TOKCUYHOCTh
opraHudeckux pactBopurenieil. [IpaBuna xpanenus g710B B ObITy. Mepbl nepBoil momMoIu
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IpU OTpaBICHUU. XUMUS U MEAUIIMHA.

Buozennvie anemenmut u ux coeounenus

OO6mmit 0630p OMOIOTHYECKON POJIH FIIEMEHTOB-OPTAHOTEHOB YTIEPOI.
Bomopoa. Kucnopon. Azot. Cepa. ®ocdop.

buonornyeckass posib HEKOTOPBHIX HEMETAUIOB, HE OTHOCAIIUXCS K OpPraHOTCHAM
®rop. Xnop. Bpom. Mon. Kpemnawii. Ceren.
buonornyecku BaKHbIE HEOPTAHUIECKHUE COCTMHCHISI HEMETAIIIOB.

Kucnopon. Oszon. Boma. Munepansubie  Boawsl.  Ilepokcun — Bomopona.
depMeHTaTUBHBIE CpelcTBa 3amuThl  opranusMa. CepoBojgopoa. Ammmuak. [lukn
MOYE€BHUHOOOpa3oBaHusi. MOHOOKCH]T a30Ta.

Hutpatel, HUTpuTHL. Yriekucibid ra3. MoHookcus yriaepona. bydepHsie cuctemsl
opranu3Ma. I'mapokapOonatHas OydepnHas cucrema. dochartnas OydepHas cucrtema.
Mexanusm OydepHOro AeicTBUS cUCTEMbl. B3auMOCBs3b KPYyroBOPOTOB OHOTE€HHBIX
AJIEMEHTOB.
buoneopeanuueckan xumun u meouyuna
Heoprannueckyro OMOXHMIIO MOKHO pacCMaTpHUBaTh KaK MPUIIOKCHHE
MIPUHITUTIOB KOOPIMHAITMOHHOW XUMHUU METAJUIOB K OMOJIOTMYECKUM TIpobiemMaM. MeTais
B OpraHM3ME YeJIOBEKa
buonornueckast poyib «METaIOB KUSHID)

OOGmuuit 0630p ponu s-metaiioB. Harpuii. Kanumii. Marauii. Kansumii.

JlaHHBIE METAJUTBI PACCMATPUBAIOTCS COTJIACHO TIJIaHA:

Coneprxkanue B 3eMHOM kope. BaxkHeliue npupoHble COSTUHEHHUS.

Conepsxanue 1 (OpMbI CYIIECTBOBAHUS B KUBBIX Oprann3max. bruonoruyeckas poib.
[IpumeneHnre MeTaia v ero COeAMHEHU B MEIUIINHE.

TokcHYHOCTH METaJJIa U €r0 COSANHEHMUIA. )

OO6muit 0630p ponu d-metaiutoB. XKene3o. Mapranen. Kobansr. Menp.

Huak. Monubnen. /JlanHble MeTaIbl paccMaTpUBarOTCs cornacHo miana: 1 CoaepikaHue B 36MHOM

2.

KOpe.
Baxnelmme npupoaHbie COETUHEHHS.

3. Copepxanue W (QOpMBI  CYHIECTBOBAaHUS B  JKMBBIX OpraHuU3Max.
buonoruueckas poJib.

. [IpuMeHenune MeTania u €ero COEAMHEHUN B MEULIVHE.

®u3noNoruyecKas U Marojoruyeckas pojib HEKOTOPBIX AJIEMEHTOB B OpraHU3MeE. S-
OnemenThl. d-OnemenThl. KommuiekcHble (KOOpAWHAIMOHHBIE) COENMHEHMSI Pa3IMYHBIX
AJIEMEHTOB B OpraHu3Me. OJIEMEHThl, OO0Je3HH, JIEKapCTBA. bBHOJIOTMYECKH aKTHUBHBIC
MOJIEKYJIBI.

Boma. AmuHOKHCTOTHI. AckopOuHOBasi kuciora. OpTOMONICKYJsIpHAs MEAHIIMHA.
buonornyeckn akTHBHBIE OJUTOMEphl bHonormdeckas posib HEKOTOPBIX METaIOB, HE
OTHOCAIIUXCS K «MeTayuiaM xu3Hm». Amromunuid. Cepebpo. bapuii. Ptyts. CBunerl.
Ilpaxkmuxa.

TemaTuyeckasi BAKTOpUHA «XUMUS U METUILIUHAY.
QDu3uueckas Xumus u MeOUyUHa

®uznonor — 3To (HU3MKOXUMHK, UMEIOLIUN JIeJI0 C SBJICHUSMU KUBOTO OpPraHU3Ma.
N.M. CeuenoB JXuBble oOpraHusmMbl MOTYT CYIIECTBOBaTh JHIIL Onarogapss UX
3aMeyYaTesbHOM CMOCOOHOCTH KUHETUYECKH KOHTPOJMPOBATh XMMUYECKHE PEAKLUUU U TEM
CaMbIM TIOJIaBJIATh CTPEMJIEHHE K JIOCTHXKEHHIO TE€pPMOJMHAMHUYECKHX paBHoBecuil. U.B.
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bepesun Xwumuueckas TepMOAMHAMUKA U JKMBBIE OpraHu3Mbl TepMoaMHaMUKa U
OpPTraHU3MBI.

XuMuyeckass 1 OMOXMMHUYECKass KUHETUKa U Katanu3. OepMEeHThl — OMOJOTHYECKHEe
KaTaJIn3aToOpbl. 3HAYEHHE PACTBOPOB JIJIs1 OMOJIOTUU U METULIUHBI.
Kucnorno-menounoe paBHoBecue U 0ypepHbIe CUCTEMBI OpraHU3Ma.

AmuHokucnoTtHsie 0ydepHsie cucteMbl. benkoBbie OydepHbie cuctemsl. 3menenue
KHCJIOTHO-ILEJIOYHOTO PABHOBECHS NIPH PA3IMYHBIX 3200JIEBAaHUSIX.
Meouyunckue mamepuaioi

Heoprannueckue MeAMIMHCKHE MaTrepuaibl. MeTauibl. YTIepoJIHble MaTepHaIbl.
MexaHnu3Mbl B3aUMOAEUCTBUS MEAUIMHCKUX MaTepUaioB ¢ OMOJIOTMYECKUMHU CHCTEMaMHU.
B3aumoneiicTBus: maTepuan — KpoBb, MaTepual — TKaHb, MaTepuail — KJIETKa, MaTepuanl —
OMOTIOJIUMEDHI.
HckyccTBeHHBIE OpraHbl. ANapaTsl «UCKYCCTBEHHOE CEp/ILie-IETKOe,
«HMCKYCCTBEHHAsl MouYka». VMICKyCCTBEHHOE CepJle YelOBEKa C aBTOHOMHBIM HCTOYHHKOM
MUTAHUS.
Bomnpoce! k cemunapam:

1. Mon: wWcTopus OTKPHITHA, CTPOGHME, (H3MUECKHE M XMMHUYECKHE
CBOKCTBA, IPUMEHECHHUE.

. bopHnas kucinoTa, OOpHBIN COIUPT, AHTUCENTUYECKAS AKTUBHOCTb.
. ®usnonornyeckuil pacteop. Jianuc. HamaTteipHbIl criupr.

4. QOypanmnvH. AKTUBHPOBAHHBIM yroab. ['opunmyHukM, macTeipu. HMx
IPUMEHEHUE, CBOMCTBA, CIIOCOOBI XPAHEHUS.

. AciupuH. [Ipumenenue, hapMakoIOrHYECKOe ACUCTBUE HA OPTaHU3M.
. AHTHOMOTHKH, Ki1accudukaius. [ucoakTpros.

. ApomaTHYecKue Macia U UX JICMCTBUE Ha OpraHu3M. ApoMarepanusi.

. AcriupuH, pU3HUECKUE CBOMCTBA, UCTOPHS MOTYyUCHHUS.

. AHTUOMOTHUKHU, UCTOPUS OTKPBITHSI.

. Kimaccudukanus sioBUTHIX BEIIECTB.

. YrapHbIil Ta3: NpU3HaKku oTpasiicHus. OKka3zaHHUE EPBOU MOMOLIH.

12. Pryte. TokcnmunocTh mapoB pryTd. ConM pTyTH: KaJIOMEIb, CYyJEMa,
npuMeHeHue B meauuuHe. Meibsk. CeuHen. CoequHEeHus Xpoma.
Ipaxmuxa

. UccnenoBanue ieKapCTBEHHBIX MPEMapaToB.

2. HenoBas urpa «Cnacute OonpHOrO». JlemoBasi urpa CONpPOBOXKAACTCS
POBEJECHUEM KAadeCTBEHHOIO aHaJiM3a pPacTBOpPa KOHKPETHOIO BEIIECTBA XUMHUYECKUMU
metonamu. (BemiecTBa: THOCYnbhAT HATpUs, HOBOKAWH, JAaKTaT Kaublus, D-rirokosa,
MEJIHBIN Kynopoc, OpOMHT Kalus, CyJib(aT Maruus).

3. HccnenoBanne TOKCHMYHOCTH OBITOBBIX BewECTB. OCTOPOXKHO, MUIIEBHIE
nobasku! Mx neficTBUe Ha OpraHU3M.

4. Pemenne 3amau mo oOmeld XUMHUM C  MEIUKO-OMOJOTHYECKOU
HaIpPaBJIEHHOCTHIO.

S. Konkypc (KonuyecTBEHHBIM) uwMcia pemeHHblx 3aaad. CocraBieHHe
COOpPHUKOB 33/1a4 yJaiuxcs 1o teme (¢ pemenusmMu). CocraBiieHHe TBOPUECKUX PACUETHBIX
3a/1a4 10 Pa3IUYHbIM TEMaM.

Tema 13. BoinoJiHeHHE IPOEKTOB
Teopus. [lousarue npoekra. TUIBI TPOEKTOB, OCHOBHBIE 3TAIlbl BBIIIOJHEHUS MTPOEKTA.

18



Kpurepuu oneHuBaHusi BBINOJHEHHMS M 3alUdThl  NpoekToB. Co3maHue MIpoeKTa
OCYULIECTBIISIETCS MO CIAEAYIOIINM dTaIlaMm:
Omnpenenenue npodIeMsl;
AKTyanuzaius TeMm;
Bri6op oObekTa u3ydeHus;
ITocTaHoBKa 1enM U 3a7a4;
[TonGop maTepuana;
Br160op MeTo10B HcceJ0BaHUS;
[IpoBeaenue s3xkcepruMeHTaAIbHON PabOTHI;
Odopmienne padOTHI;
3amura mpoeKTa, MPeACTaBICHUE PE3yJIbTaTOB.
lIpaxmuxa
BrlnonHeHne npoekToB ¢ UCIOJIb30BAaHUEM KOMITBIOTEPHBIX TEXHOJIOTHMA.
3ammTa IpoeKTOB.
. ®OpPMBI KOHTPOJISL M aATTECTALMH 00y4AIOLIUXCS
JUis OTCleXMBaHUS pPE3yJNbTaTUBHOCTH OOpa30BaTENBbHOIO IIpolecca MO0 MporpaMme
«XUMHUS B KU3HU YEJIOBEKA» MCIOJIb3YIOTCS CIEAYIOIINE BUABI KOHTPOJIA:
- IpeIBapUTEIbHBIM KOHTPOJb (IIPOBEpKAa 3HAHWM y4yallMXcsi HAa HayaJbHOM JTare
ocBoeHus [IporpamMmsl) — BXOJHOE TECTHPOBAHUE;
- TEKYILIUH KOHTPOJIb (B TEUEHHE BCETO CPOKA peaIn3alry MPorpamMmsl);
- UTOTOBBI KOHTPOJb (3aKIIOYUTENbHAS MPOBEPKA 3HAHUM, YMEHUH, HABBIKOB IO
utoram peanusauuu [Iporpammer).
®opmMbI aTTECTALMHT
- caMOCTOsITeNIbHAs padoTa;
- TECTUPOBAHUE;
- TBOPYECKUE OTUETHI;
- y4acTHE B TBOPUYECKUX KOHKYPCAX U IPEIMETHOM OJIMMITHAJIE IO XUMUU;
- IIPE3EHTalMs U 3allHUTa ITPOEKTa.
Texymui KOHTPOJIb:

dopmamMu KOHTPOJII YCBOCHUsI ydeOHOro MaTtepuaina [IporpaMmel SIBISIOTCS OTYETHI
[0 MpPaKTHUYECKUM paboTam, TBOpUYECKHE pabOThl, BBHICTYIJICHUS] Ha CEMHUHapax, CO3JaHHE
Mpe3eHTauud no teMe u T. A. OOydaromuecss BBIMOIHSIOT 33aJaHUs B WHIAMBHUIYaTbHOM
TEMIIe, COTpPyJHHYAass C T[eJaroroM. BeIMOJHEHWE MNPOEKTOB CO3MAET CUTYaIUIO,
MO3BOJISIIONIYIO PEaIn30BaTh TBOPYECKUE CHUJIIbI, OOECIEYUTh BBIPAOOTKY JIMYHOCTHOIO
3HaHUS, COOCTBEHHOTO MHEHUS, CBOETO CTHJIA JeATEIbHOCTH. BKiItoueHne o0ydarommxcs B
pealbHyI0 TBOPYECKYIO JE€ATE€IbHOCTh, NPUBJICKAIOUIYI0 HOBU3HOM U HEOOBIYHOCTHIO
ABJISIETCSI CTUMYJIOM Pa3BUTHUS MO3HABATENbHOrO0 MHTEpeca. OJTHOBPEMEHHO Pa3BUBAIOTCS
CIIOCOOHOCTH BBISIBIISITH MPOOJIEMBI U pa3peliaTh BO3HUKAIOIIME MPOTUBOPEUHS.
ITo OKOHYaHMM KaXKJIOM TEMbl IPOBOJMUTCS HWTOTOBOE 3aHATUE B BHIE
TEMaTUYECKOI0 TECTUPOBAHMUS.

HroroBas arrecranusi npeycMaTpUBaeT BHIIIOJIHEHUE UHANBUAYAJIBHOTO IPOEKTA.
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3. Oprann3zannoHHo-Negaroruyeckue ycaosus peaausannu [IporpamMmmel.

3.1Y4uedHo-MeTOqUYecKOe oOecniedenne [IporpaMmmbl

Meroanka 00ydeHus Mo MporpaMme «XUMUS B KU3HHU YEIOBEKA» COCTOUT
13 COYETAHUS JIEKITMOHHOTO U3JI0KEHUSI TEOPETUUECKOTO MaTepurala ¢ HarjsiJHbIM
MOKAa30M WILUTIOCTPUPYIONIETO MaTepuaia U MPUEMOB PEHICHUS MPaKTHUUYECKUX
3ajad. OOyuaromuyecss ~ 3aKpeIUBIIOT  TOJYYCHHBIE ~ 3HAHHWS — MyTEeM
CaMOCTOSITEJIbHOTO  BBITIOJIHEHMSI ~ MpakTHYecKux  pabor. g  pa3BuTus
TBOPUYECKOTO XUMHUYECKOTO MBIIIUICHHUS M HABBIKOB aHATUTHYECKOU JIEATETbHOCTH
nejaror MPOBOAUT CEMUHAPhl, 3aHATHS 1O TPE3EHTAIMM TBOPUYECKUX W
MPAKTUYECKUX PAOOT, MO3TOBBIE IITYPMbI, MHTEJUICKTYJIbHBIE UTPHI.

3.2MarepuajibHO-TexHHYecKoe obecnieueHue [IporpamMmmbl

OpraHu3alMoHHbIE YCJIOBHUS, MO3BOJSIOIINE PEATU30BaTh COJEPKAHUE
JIOTIOJTHUTEJIBHOW 00pa30BaTeNbHON MpPOrpaMMbl «XUMHUSL B KU3HHU YEJIOBEKa»
IpearnoiaraloT Haln4Iue:

- MOMENIEHUS, YKOMIUIEKTOBAHHOTO CTAHJIAPTHBIM Y4YEOHBIM 00OPY/IOBaHHUEM U
MeOeNnblo (0CKa, MapThl, CTYJbS, IMIKA(BI, 3JIEKTPOOOECIICYEHUE, BBITSKHOM
mkad, pakoBUHA C XOJIOIHON BOJIOITPOBOIHON BOJION ).

- HCOOXOAUMBIX JIJISl SKCIIEPUMEHTOB 000OPYAOBAaHUS U PEAKTHUBOB.

- MYJbTUMEIUHHOr0 O00OpyAOBaHUS (KOMIBIOTEpP, HOYTOYK, MPOEKTOp, (hyami-
KapThl, 9KpaH, CPEACTBA TEICKOMMYHHKAIINU (JIOKAJIbHBIE IKOJBHBIEC CETH, BBIXO/T
B UHTEPHET).

Hunaktudeckoe  oOecrieyeHWe — MpeanojaraerT  HajJludue  TEKCTOB
Pa3HOYPOBHEBBIX 3aJlaHUM, TEMATHUYECKHX TECTOB MO KAXJIOMY pa3feiny TEMBbl,
WHCTPYKIMI JJIS BBITOJHEHUS MPAKTUYECKUX PadO0T, TaONMIBI XUMHUYECKUX
sanementoB JI.MI. MenneneeBa, Tabauibl pacTBOPUMOCTH OCHOBAaHMM, KHCIOT,
COJIEH.
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