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IHosicHuTEALHAA 3aNIHCKA

IIporpaMMa BHEYpOUHOU AEATENBHOCTH «XUMHUs BOKPYT HAC» UMEET €CTECTBEHHOHAYYHYIO
HaIlPaBJIEHHOCTb.

[Tporpamma «XuMusi BOKpYT Hac» pazpaboTaHa Ha OCHOBE CIIEAYIONIMX HOPMAaTUBHO-IIPABOBBIX IOKYMEHTOB:
®enepanbublil 3akoH «O06 oOpazoBanuu B Poccuiickoit @enepanun» ot 29.12.2012 No273-03, Konnenus
Pa3BUTHSL JOMIOJHUTEIBHOTO 00pa3oBaHus AeTel (yTBepkaeHa pacnopsbkenrueM [IpasurenscrBa PO ot
04.09.2014 Nel1726-p), Can-ITuH K ycTpOHCTBY, COACPKAHUIO M OpPTraHU3AIUH JIEITEITPHOCTH 00pa30BaTEIbHBIX
OpraHu3alyii JOMOTHUTEIHHOr0 00pa3oBaHus aAeTel (YTBEp:KIEHO MocTaHoBIeHHeM [ TaBHOTO
rocyaapcTBeHHOro caHutapHoro Bpada P® ot 04.07.2014 Ne41), ITopsiiok opraHu3aiuy ¥ OCYIICCTBICHUS
00pa30BaTeNbHOM EATEIBHOCTH 10 TONOJHUTEILHBIM 00111€00pa30BaTeIbHBIM MIporpaMMaM (YTBEpKIEH
npuka3zoM MuHucTepcTBa 00pa3oBanus 1 Hayku PD ot 29.08.2013 Ne1008), Metoauyeckue peKOMEHIAIIN 110
MIPOEKTUPOBAHMIO TIOTOJHUTENBHBIX 00IIepa3BUBAIOIIMX IPOrpaMM (BKIIIOYAs pa3HOYPOBHEBbBIE MPOTPAMMBI)
(ITpunosxenue k nmuchbMy JlenapramMeHTa rocy1apcTBEeHHOW OJIUTUKY B chepe BOCIUTAHUS IETEH M MOJIOJICKHU
MunucrepcrBa oopazoBanus U Hayku PO ot 18.11.2015 Ne09-3242. [TonoxeHne o0 JOMOTHUTEIBHOMI
obmeoOpaszoBarensHoii porpamme MBOY «Cesepnast COLL (yTBep:kKIeHO MPUKA30M JHPEKTOpA IIKOIBI OT
30.12.2019r. Ne385).

JlanHas mporpaMma OpPHUEHTHPOBAHA HA PA3BUTHE [TO3HABATEIBHOW aKTUBHOCTH, CAMOCTOSTEIILHOCTH,
TM0003HATENFHOCTH, Ha JIOTIOJIHEHHUE U YTITyOJIeHUE IIKOJIFHOU MPOTPaMMBI [0 XUMHUH, (POPMHUPOBAHUIO
MHTEpeCa K HaAy4HO-UCCIIEN0BATEIbCKON 1EATEIbHOCTH.

HoBu3Ha nonoiHuTE/1bHOM 0011€00pa30BaTEIbHOI NPOrPAMMBI 33aKIII0YAETCS B TOM, YTO KpOMeE
oInpeaeNEéHHbIX 3HaHUI U YMEHUH ydaliecs IpoBOISAT OOJIbILYIO ¥ HAIIPaBICHHYIO pa0OTy MO HAKOIUIEHHUIO U
pacIIMpPEHNIO 3HaHUI O IPUMEHEHNN XUMHUYECKUX BELLIECTB B IIOBCEJHEBHOM KMU3HU. B mporpamMMe kpome
TPaIUILIMOHHBIX METOZO0B ¥ (POPM OpraHU3alUU 3aHATUH, HCIOIb3YIOTCS HH(POPMAIITMOHHO-KOMMYHUKATUBHBIE
texHosioruu. [Ipumenenne UKT u o6opynoBanus «Touku pocTay 1Mo3BoJIsET 3HAUYUTEIBHO PACIIUPUTh
BO3MOKHOCTH TIpeIbsIBICHUS Y4eOHON HH(DOPMAIIUH, TO3BOJSET YCUIUTh MOTUBAIMIO 00YJaIOIIUXCS.

AKTYaJIbHOCTBh IPOrpaMMbl. XHMHS - 3TO HayKa O BEIIECTBAX, UX CBOWCTBAaX M NpeBpauieHusax. Poap xumun
B )KM3HU Y€JIOBEKA OrpOMHA. XMMHUYECKasl IPOMBIIIIEHHOCTh B HACTOSAIIIEE BPEMS pa3BUBAECTCS FOPa3 o
ObIcTpee, ueM J1r00ast Ipyrasi, 1 B HauOOJIbILIEH CTETIEHN ONpeessieT HayqHO - TEXHUYECKHUI mporpecc.
CoBpeMEHHOMY YeJI0BEKY NMPOCTO HEOOXOAUMO 3HATh U NMPABHIBHO UCIOIb30BaTh TOCTUKEHUSI COBPEMEHHOM
XUMHH U TEX BELIECTB, KOTOPbIE UCIIONIB3YIOTCS B OBITY.

3HaHus, M0oJyyaeMble B IIKOJIE 10 XUMHHU, BO3MOXXHO M HEOOXOAMMO I'PaMOTHO IPUMEHSThH U B
NOBCEHEBHOM ku3HU. [103HaBasi OCHOBOIOJIATAIOIIIE 3aKOHBI XMMUH, 00Y4aIOLIMECs: 3HAKOMSITCS ¢ COCTABOM
Y CBOMCTBAMHU PA3IUYHBIX XUMHUUECKUX BELIECTB, KaK €CTECTBEHHBIM 00pa3oM IMPUCYTCTBYIOLIHE B
YeJI0BEYECKOM OpraHu3Me, TaK U MPH He3aBUCUMOM BHEIIHEM Bo3/ieHcTBUH. 1IIKoNbHUKY y3HAIOT, KAK KIMEHHO
9TH BEILECTBA BIMSIOT HA MIPOLIECCH] XKUZHEAEATEIBHOCTH OPraHu3Ma U Ha caMy JKU3Hb YEJIOBEKA - YTO MOJIE3HO
U B KaKMX KOJIMYECTBAX, @ YTO MOXKET OKa3bIBaTh OTPUIIATEIHHOE BIUSHHE.

JlaHHas mporpaMma 3HaKOMHUT O0YYaIOLIUXCSl C KOMIUIEKCHBIMU MpoOIeMaMH U 3ajjayaMu, TpeOYIOIMMU
CHUHTE3a 3HaHUI 1o psy npeaMeToB (pu3nka, OUONOrHs, SKOJIOTHS, reorpadusi, UCTOPus).

OKOJIOTMYECKHH aCTIEKT: aHAIN3 U3MEHEHHUI B OKPYKAIOLIEH cpeie U OpraHu3alysl CBOErO BIUSHUSA Ha
cUTyaluio, GopMUpOBaHNE OEPEKHOI0 OTHOIICHUS K IPUPOJE.

Du3nyuecKuil aCleKT: u3ydeHrne GU3NIEeCKUX CBOMCTB BEIIECTB, (pr3HUecKre METO bl aHAJIN3a BEIIECTBA.
HcTopuyeckuil acrekT: UCTOPUYECKUE CBEIEHUS O BIMSIHUN XMMHUHU Ha )KM3Hb YEIOBEKa.

Buonornyeckuii actekT: u3ydyeHHe XMMUYECKOI0 COCTaBa 00BEKTOB ) KUBOM MPUPOJIBI.

HNudpopmaruka — nouck nnpopmanuu B UaTepuere, coznanue u opopMieHHe Mpe3eHTanuii, pabora B
TEKCTOBBIX U TaOJIMYHBIX PEAAKTOPAX.

Copneprxanue [IporpaMmbl 3HAKOMUT 00Y4arOIUXCs C XapaKTEPUCTHUKON BEIIECTB, OKPYKAIOLUX HAC B
OBITY: BOJla, TOBAPEHHAsS COJIb, C BEIIECTBAMH, U3 KOTOPBIX CIIEJIaHbl IOCYa, CIUYKH, KapaHaly, Oymara,



CTPOUTENIbHBIE MaTepHalibl, aBTOMOOMIIbHAS TEXHUKA, JIeKapcTBa. Takue TeMbl kak: «Bonay, «I[loBapeHHas
conby, «Cruakny, «bymara» naroT BO3MOKHOCTD aKTyaJIM3aI[MH YKOJIOTHYECKUX 3HAHUH 00yJaronuxcsl.

[IpakTHyeckue 3aHATHS CIIOCOOCTBYIOT (HOPMUPOBAHUIO CIICIIUATIBHBIX YMEHUN M HAaBBIKOB Pa0OTHI €
BEILIECTBAMH U 000PYIOBAHUEM.

[TpoexTHBIE pabOTHI, TEMaTHKa KOTOPBIX MPpUBOAUTCS B [Iporpamme, mo3BoasT chopMupoBaTh y
00y4Jaromuxcs yMEHHE CaMOCTOSTEIbHO TPUOOPETaTh M IPUMEHSATH 3HAHUS, a TAK)KE Pa3BUBAIOT UX
TBOPYECKHE CIIOCOOHOCTH.

AxtyansHOCTH [Iporpammel 00ycioBiIeHa TeM, YTO B y4€OHOM IUTaHE M0 MPEeAMETY «XHUMUS OTBEICHO
Bcero 2 yaca B Heaento B 8 1 9 kiaccax u 1 wac B 10 u 11 kimaccax, 94To 1aeT BO3MOKHOCTh CPOPMUPOBATH Y
00y4aromuxcs TONBKO 0a30BbIe 3HAHUS T10 ITpeaMeTy. B Toxke Bpems Bo3pact 15-17 net siBisieTcs BXXHBIM IS
po(heCCHOHATLHOTO CaMOOIIpeIesieH s 00y4Jaronuxcsi. Bo3aM0)XHO, YTO MPOCHYBIINICS HHTEPEC K XUMHUU
MOXET BJIMATH Ha BBIOOP Oyaymiei mpodeccumu.

[Iporpamma HampaBieHa Ha JMYHOCTHO-OPUEHTUPOBAHHOE 00ydeHue. Poib mearora COCTOUT B TOM, YTOOBI
CO3/1aTh KaKIOMY 00ydaroIeMycsi Bce YCIOBHS, Il HanOosiee MOJTHOTO PAaCKPBITHS U peaIn3alii ero
ciocobHocTei. Co3AaTh TaKME CUTYAIMH C CIIOJIb30BaHUEM PA3IIMUHBIX METO0B 00yUEHHs, TPU KOTOPBIX
Ka)XJIbIil 00yUaroIuiics puilaraeT COOCTBEHHbBIE TBOPYECKUE YCHIIUS U MHTEIUIEKTYalIbHbIE CHOCOOHOCTH MIPU
pEIICHUH TTOCTABJICHHBIX 3a/1a4.

[Iporpamma «XuMHsI BOKPYT Hac» cO3/aHa ¢ 11e1bio (POPMUPOBAHHS MHTEpECa K XUMHUH, PACIINPEHUS
Kpyrozopa oOyuatonuxcs. OHa opueHTHpoBaHa Ha oOy4aromuxcs 15-17 net, To ecTh Takoro Bo3pacra, Korjaa
pedsiTaM CTAaHOBUTCS HHTEPECEH MUP, KOTOPBIN UX OKPYXKAeT U TO, YTO OHH HE MOTYT OOBSICHUTD, a
CTeMANBbHBIX 3HAHUH ellle He XxBaTaeT. O0ydarouecs ¢ posKACHUs OKPY>KEHBI Pa3IMYHBIMU BEIIECTBAMU U
JOJDKHBI yMETh 00paraThcst ¢ HUMU. OCHOBHBIM YCIIOBHEM 3aUMCIICHUS I€TeH sl O0yUEeHUS SIBISICTCS UX
3aWHTEPECOBAHHOCTH M JOOPOBOJIBHOE JKEIAHUE 3aHUMATHCS €CTECTBEHHOHAYYHOH IS TETbHOCTBIO.

Ileoazozuueckasn yenecooopasnocms nPOZPaAMMbL

[Tegarornyeckas 11en1eco00pa3HOCTh IPOrPAMMBI 3aKJIFOYAETCS B TOM, YTO B MpoIlecce 00yUeHUs CO3TAr0TCs
yCJIOBHS K (DOPMUPOBAHUIO Y 00YUAIOIIUXCA IETOCTHOW KapTUHBI MUPA, BOCIIUTAHUIO JIFOJCH TBOPUECKUX U
KOHCTPYKTHMBHO MBICIIAIINX, FTOTOBBIX K PELIEHUIO HECTAHIAPTHBIX KU3HEHHBIX 3a1a4. Ha 3aHsaTusx mno
nporpamme GOpPMHUPYIOTCS YMEHHs 6€30MacHOT0 O0paIleHus C BEIIECTBAMU, UCIIOJIb3YEeMbIMU B TIOBCETHEBHOM
KU3HU, 3aKIIa/IBIBAIOTCS HOPMBI 3/I0POBOTO 00pa3a KU3HU. 3HAKOMCTBO OOYJAIOIIMXCS C XUMUYECKUMU
BEIIECTBAMM, U3 KOTOPBIX COCTOUT OKPYKAKOIIUNA MUP, MO3BOJISET PACKPHITh BAXKHEUIIINE B3AUMOCBSI3H
YeNoBeKa U pa3InYHbIX BEIIECTB B Cpe/ie €ro OOMTaHus. DTO MO3BOJSIET peOeHKY MPUOOPECTH 3HAHUS U
YMEHUs, KOTOPbIE OH B JTAJIbHEHUIIIEM MOXKET MCIOJb30BaTh KakK B Ipoliecce 00y4eHUs B Pa3HbIX TUCHIUILINHAX,
TaK U B MIOBCEJHEBHOM KU3HM IS PEILICHHUS] KOHKPETHBIX 3aa4.

[Iporpamma obecrieunBaeT pa3BUTHE YMEHUN B HAYYHO - IPAKTUYECKON U MCCIIEI0OBATEIbCKON
nestenbHOCTH. CO3/1aeT YCIOBUS IS MOJHOIICHHOTO Pa3BUTHUS TBOPUYECKUX CIIOCOOHOCTEH KaXKI0TO
oOyuarolerocs, yKperjieHue nHTepeca K 3aHATUAM 110 XUMUH.

[Tporpamma «XuMHsI BOKPYT HAC» CBA3aHA C BO3PACTHBIMU OCOOCHHOCTSIMH O0YYarOIIMXCSl JAHHOTO
BO3pacTa: J0003HATENbHOCTb, HAOII0JaTEIbHOCTh; UHTEPEC K XUMUYECKUM IpolieccaM; KeJlaHueM paboTath ¢
1abopaTopHBIM 000pyI0BaHUEM; OBICTPOE OBJA/IEHUE YMEHUSIMU U HABBIKAMH.

Kypc HOCUT pa3BHUBaKOIIYIO, NEITEILHOCTHYIO U TPAKTHYECKYIO HAITPaBICHHOCTD.

OTaMunTeIbHON 0C00EHHOCTHIO TAHHOW MPOrpaMMBbl 3aKITFOYAETCS B TOM, YTO TpOorpaMma CyIeCTBEHHO
JIOTIONTHSIET 00BEM IIKOJIBHOU MPOrpaMMBbI 10 XUMUHU. KpoMe TeopeTuueckoro Kypca mperycMaTpuBaeTcst
3HAYUTENIBHOE KOIMYECTBO MPAKTHUECKUX PAOOT,IJIaBHAS 11€]Ih KOTOPBIX — PA3BUTHE MPAKTHUYECKUX YMEHUN
Y HaBBIKOB CAMOCTOSITEIbHON, IKCIIEPUMEHTAIBHON 1 HCCIIeI0OBATEIbCKON ASSITENFHOCTH ydamuxcs. Pebsita
HAy4yaTCs CTAaBUTh MPOCTEHUIIINE OMBITHI, Pa00OTAaTh C PeaKTUBAMH, IUTAHUPOBATH CAMOCTOSATENbHYIO paboTy HaZ
BBIOpAHHOM TEMO, 0POPMIIATH MPAKTUIECKUE PAOOTHI.

OOyuenue 1Mo TaHHOM MporpaMMe OCYIIECTBIIAETCS B (hopMe MPAKTHUECKUX PabOT, IKCKYPCUH, a TaKKe
npeaycMaTpUBaeTCs MHANBUyalbHas padoTa ¢ 0lapeHHBIMU AETHMH U MTOJrOTOBKA 00YYaIOUIMXCS K HAYYHBIM
KOH(EepEeHIHSM U NPEIMETHBIM OJIMMITHA/IAM.

Aopecam npozpammut



[Iporpamma paccuuTana Ha A€TEH CPeAHErO MIKOJIbHOTO Bo3pacTa. JJaHHBIN BO3pACT SIBISETCS MEPUOIOM
OTPOYECTBA, BayKHEHIIIHE ClIeU(UUECKUE YEPThI KOTOPOTO MPOSBIIAIOTCSA B CTPEMIICHUH K OOIICHUIO CO
CBCpPCTHUKAMU, MOABJICHUHA B IIOBCACHUU ITPU3HAKOB, CBUACTCILCTBYIOIHNX O KCIIAHUU YTBEPAUTH CBOIO
CaMOCTOSITENIbHOCTb, HE3aBUCHMOCTb.

CTpeMHeHI/Ie MMOAPOCTKOB OBJIAACTH PA3JIMYHBIMU YMCHUAMU CHOCOGCTByeT PAa3BUTHUIO YYBCTBA
COOCTBEHHOM YMCIIOCTHU, KOMIICTCHTHOCTH U INOJIHOLICHHOCTH.

OTOT NepuoJl XapaKTepU3yeTCsl CTAHOBJIEHUEM U30UPaTENbHOCTH, LeJIEHAPaBIEHHOCTH BOCIPUATHS,
YCTOMYMBOTO MPOU3BOJIILHOTO BHUMAHHMS U JIOTHYECKOH mamsaTH. B 3T0 Bpemst akTUBHO opMHpYeTCs
abCTpaKkTHOE, TEOPETUYECKOE MBILIUICHUE, YCUIMBAIOTCS MHINBUAYAIbHBIC PA3IIN4Ns, CBSI3aHHBIE C Pa3BUTHEM
CaMOCTOATEJIBHOI'O MBIIUICHHUS. M1eT CTaHOBIEHNE HOBOI'O YPOBHS CAMOCO3HAHHUsA, KOTOPBIN BBIPAKAETCA B
CTPEMJIEHMHM MOHATH ce€051, CBOU BO3MOKHOCTH, CBOE CXO/ICTBO C IPYTMMHU JIE€TbMHU U CBOIO HEITOBTOPUMOCTb.

[Iporpamma «XuMust BOKpYT HAac» CO37aHa C LENbI0 (POPMUPOBAHUS HHTEpECa K XUMHH, PACIINPEHUS
Kpyro3opa oOyuatouuxcsi. OHa opueHTHpoBaHa Ha oOy4aromuxcs 15-17 net, To ecTh Takoro Bo3pacra, Korjaa
pebsiTaM CTAaHOBUTCSI HHTEPECEH MUP, KOTOPBIA UX OKPYKAEeT U TO, YTO OHU HE MOTYT OOBSICHUTH, a
CIeLMaNIbHBIX 3HaHUH elle He XxBaTaeT. OOydarolecs ¢ poKACHUS OKPY>KEHbI Pa3IMUYHbIMU BEILIECTBAMU U
JOJDKHBI YMETh 00paIaThCs ¢ HUIMU

Bospact nereii, yuactByromux B nporpamme 15-17 ner.

HaGop ywamuxcs B rpyIimy oCyIIecTBIsSETCS Ha OCHOBE CBOOOHOTO BBIOOPA AETHbMH M UX POJUTEISIMU
(3aKOHHBIMHU IIPEJICTABUTENIAMHU), 0€3 0TOOpA U NPEeabABICHUS TPEOOBAHMI K HAUINYUIO CIIEUAIbHBIX 3HAHUN Y
pebeHka.

Cpok peanuszayuu npozpammol U 00bEm yuedHbIX 4aACo8:
[Tporpamma paccunrtana Ha 1 rox oOyuenust: 35 vacos, 1 pa3 B Hegemnto o 1 yacy.
Dopmul 00yuenu:

OO6yueHue 1Mo mporpaMme OCYIIECTBISIETCS B OUHON (hOpMeE, HO TaK)Ke MMPUMEHSIOTCS U
AUCTAHIMOHHBbIE TEXHOJIOTHH O0YYCHHUS.

JuctaHunoHHoe 00yueHHe TIPUMEHSETCS C 1IEeIbI0 HHANBUAYAIbHOTO O0yUeHUs yJyallnuxcs,
MPOIYCTUBIINX 3aHATHS 110 O0JIE3HU, UM IPYTUM MPUYMHAM, a TAK)KE B YCIIOBUSAX OIPaHUUYUTEIbHBIX
MEPONPHUATHH.

JlucranunonHoe oOydeHue OCyIIeCTBISETCs C IPUMEHEHHEM cepBUCOB ceTu VHTepHeT:

AIIEKTPOHHAS [10YTA;
Cucrema Moodle (MonynbHas 00bEKTHO-OPHEHTUPOBAHHAS TUHAMHUYECKast yueOHas cpefa);
iatdopma Zoom;

cepBuchl Google: MOKyMEHTHI, Ipe3eHTAINH, TAOIUIIbI, (DOPMBI, CANTHI,

JIpyTHe MOUCKOBBIC, HH(POPMAIIMOHHBIE U HHTEPAKTUBHBIE CEPBUCHI.

B mpouiecce oOyuenust ucnonbpiyercst Takue GOpMbI 3aHITUN Kak: KOMOMHUPOBAHHOE, MPAKTUIECKOE,
Oecena, OMBITHI, YKCIIEPUMEHTHI, SKCKYPCHH.
B nmanHoIi mporpaMMe oTaeTcs MpeAnoYTeHne TakuM (popmam, MeToiaM 00ydeHusl, KOTOpbIE:
®  CTUMYJHPYIOT OOYJarONIUXCs K MOCTOSTHHOMY TIOTIONTHEHUIO 3HAaHUH (Oecenbl, BUKTOPUHBI,
OJIMMITUAJIBI U T.11.);



®  CrOCOOCTBYIOT Pa3BUTHIO TBOPUECKOTO MBILIUIEHUS, METO/IbI, 0OecrieunBarone popMupoBanme
MHTEJUICKTYaJIbHBIX YMEHUI: aHaJIU3, CHHTE3, CPaBHEHHE, YCTAaHOBJICHHE IPUIHMHHO-CIIEICTBEHHBIX
CBsI3€H, a TaKKe TPaJUINOHHBIC METOABI — Oecena, HaOIIOACHUS, OIIBIT, SKCIIEPHMEHT,
MpaKTUYECKHE PadoThI,
e o0ecneynBarOT pa3BUTHE MCCIEAOBATEIbCKUX HABBIKOB, YMECHHUI; OCHOB IMPOCKTHOTO MBIIIJICHUS
oOyyaromuxcs (IPOEKTHBIE PadOThI, TPOOIEMHBIN MOIXO0A K U3YYEHUIO OTACIBHBIX SBICHHN).
Ha 3aHATHAX IPUMEHSIOTCS 310pOBbecOeperaroie TeXHOJIOTHHU:

e YepenoBaHME PA3IUYHBIX METOJIOB OOYUEHUS: CIIOBECHBIN, HATJIATHBIN, ayINOBU3yaIbHBIH,
MHAMBUAYaJIbHAs, TpyIIoBas padboTa U ap.;

e OpraHu3zalus NepepbriBOB Yepe3 Kaxkaple 45 MUHYT ¢ TPOBETpUBaHHEM KaOUHETa;

e npoBeneHue GU3KYIbTMUHYTOK.

HEJIb U 3AJAYU TPOT'PAMMBbI

Heuas nporpamMmmbl: @opMHUpoBaHUE Y 00yJarOIUXCs IITyOOKOr0 U yCTOMYMBOrO HHTEpECA K MUPY BELIECTB U
XMMUYECKHX MPEBpPaLCHUH, TPHOOpeTeHne HEOOXOJUMbIX IPAKTUYECKHUX, UCCIIEJOBATEIbCKUX YMEHUN U
HaBBIKOB JIJIS IPOBE/ICHUS JTAOOPAaTOPHBIX padoT, 6€301acHOro OOpaIIeHNs C BEIIECTBAMH B IIOBCEIHEBHOI
AKU3HU.

3agaun:

Obpaszosamenvhule:
e yrayOdsaTh U paCIIUPATH 3HAHUS O0YYarOMIMXCS [0 HEOPraHUYECKOM U OPraHnYeCcKON XUMUU;

e chopMHpOBaTh YMEHUS HAOIIOATh U OOBACHITH XUMUUECKHE SIBJICHUS, TPOUCXOISIINE B IPUPOJIE,
OBITY;

e pa3BHUBaTh YMEHHS pabOTaTh C XMMUUYECKUMHU MPHUOOpaMH, C BEIIECTBAMH, BHITIOTHSATH HECTIOKHBIE
XUMHUYECKUE OMBITHI, COOJTIOIATh MPaBUiia TEXHUKU O€30TTaCHOCTH;

® Ppa3BUBATh MO3HABATEIbHBIC MHTEPECH] M HHTEIUIEKTYaIbHbIE CIIOCOOHOCTH B MPOIECCE MPOBEICHUS
XUMHUYECKOTO IKCIIEPUMEHTA, CAMOCTOSITEIBHOCTh MMPUOOPETEHUS 3HAHUN B COOTBETCTBUU C
BO3HUKAIOIIUMHU KU3HEHHBIMU TOTPEOHOCTSIMU;

® pacmupATh HHTEPEC K XMMHH, CIOCOOCTBOBATH BHIOOPY yUAIIMMHUCS MTyTeH JanbHEUIIEro
MPOJOIKEHHSI XUMUYECKOTO MIIH €CTECTBEHHO-HAYYHOTO 00pa30BaHMUS.

Pazeusarowue:

L4 (I)OpMI/IpOBaTB CIICIUAJIbHBIC YMCHUS U HABBIKA pa60TBI C XUMHNYCCKHMHU BCIICCTBAMHU U
MaTcepurajiaMu B 6LITy " UCTIOJIB30BATh ITOJYUYCHHBIC 3HAHHWA HA IIPAKTUKC,

® pa3BHUBaTh TBOPUYECKHE CLIOCOOHOCTH U YMEHHMSI 00YHarOIINXCS CAMOCTOSTENIbHO MPUOOpeTaTh u
IIPUMEHSATH 3HAaHUS Ha IIPAKTUKE;
® Ppa3BUBATh [1I03HABATENBHBIM HHTEPEC K OKPYKAIOIIEMY MUPY;

e pa3BHBATh AHAJTMTHYECKUH CKJIaJIa yMa, yMEHHE HAOJI0IaTh, CPAaBHUBATH, JICJIaTh BBIBOJIHI,
000011aTh MOTyYeHHBIE 3HAHUS.
Bocnumamenvhuie:

¢ BOCIUTBIBATH 3SKOJOTHYCCKYIO I'PAMOTHOCTb H XUMUYCCKYIO KYJIIbTYPY IIPpU O6paI_I_leHI/II/I C BCIICCTBAMMU,

e  CrocoOCTBOBATh OPHEHTALIMH O0Y4JaIOIIMXCsl Ha BBIOOP XMMHUKO- OMOJIOTMUECKOT0 MPOQUIISL.

Coaepxxanue nporpamMmMbl



Y4eOHBIM ILIAH

Ne | HazBanme pa3aesia, TeMbl KoJunyecTBO 4acoB @®opMbI aTTECTALMH,
KOHTPOJIs
n/n BCero | Teopusi | MPaKTHKa
1. | Benenue 2 1 1 Oecena, TEMaTHYECKOE
TECTUPOBAHUE, IPAKTUKYM
cobecejoBaHNE
TemaTnyeckoe
2. | Tema 1. Bona 3 1 2 TECTUPOBAHUE, IPAKTUKYM
Tema 2.Yuctsle BemecTsa u [IpakTukym, pemieHue
3. | cMecH B KM3HHU YeJlOBEKa 3 1 2 3a1a4y
4. | Tema 3.IloBapeHHas COJIb U
caxap 2 1 1 IIPaKTUKYM
5. | Tema 4. Xumus nuimu 3 1 2 IIPAKTUKYM
6. | Tema 5. Cnnuku 2 1 1 Oecena, MPaKTUKYM
7. | Tema 6.bymara 2 1 1 IPAKTUKYM
8. | Tema 7. Xumus u 2 1 1 [Ipaktuxym, Oecena,
CTPOUTENBCTBO pelleHre HECTaHIapTHBIX
3a1a4y
9. | Tema 8. Xumus u aBToMOOMIb | 2 1 1 Oecena, MPaKTUKYM
10. | Tema 9. Xumus ctupaer, 3 1 2 [Ipaktukym, 6ecena,
YUCTUT U yOUpaeT pelleHne HeCTaHJapTHBIX
3a1a4y
11. | Tema 10. Xumus n 3 1 2 [Ipaktukym, 6ecena,
KOCMETHYECKHE CPENICTBA pelIeHNnEe HECTaHIaPTHBIX
3a1a4y
12. | Tema 11. Xumus — xo3siika 3 1 2 Pemenue 3amau, co3ganue
JIOMalITHEH anTeyku KpPOCCBOP/IOB, IPAKTUKYM
13. | Tema 12. Xumus B MeAULIMHE 3 1 2 [IpakTukym, 6ecena,
pelleHre HeCTaHIapTHBIX
3a/1a4y
14. | Tema 13. Bemmonxenue 2 1 1 3ammnra MpoeKToB,
MIPOEKTOB Mpe3eHTalus
Hroro: 35 14 21




TemaTnveckoe IIIAaHUPOBAHUE

Tema 3auaTusa

KoJ-Bo
4acoB

Buneo-nexmus o Bpeae tabaka. OOCyKIeHUE JTIECKIIHH.

. 1
2. [IpakTukym «VccnegoBanue CBOMCTB OCHOBaHUI. HCTpyKTaXK. 1
3. Oxkcubl — et «OKCUreHay. 1
4. Buneo-neknus o Bpeie HapkOTUKOB. OOCYKICHHUE JICKITUH. 1
5. Comnu — coseHble, TOPbKHE, CIAJKNUE U IIPOUHe. 1
6. IIpaxktukym «MccanenoBanue CBOMCTB cosei». MHCTpyKTaXK. 1
7. Te, y xoro nBa auna. AMGOTEepHbIC COSTMHEHUS. 1
8. Pemenue pacueTHbix 3a1a4 no reme «Bogay. 1
0. OcyniecTBIICHUE LENOYEK MTPEBPaAICHUMN. 1
10. | JlekapcTBO HOMEDP OJMH — ACTIMPUH. 1
11. | Pemienne skcnepuMeHTaNIbHBIX 3aa4. IHCTpyKTaXK. 1
12. | Pemienue 3aga4 o TEpMOXMMHUYECKUM YPABHEHUSIM PEAKIIMIL. 1
13. | XXusnb u nesrenpHocts JI.W. Menneneesa. [Ipocmotp Bugeodunbma. 1
14. | Camble mpocThi€ U3 JIEKAPCTB. TauHCTBEHHBIN XaMEJICOH. 1
15. | Pemenue skcriepuMEHTaNbHBIX 33/1a4 10 aHAIUTUYECKOW XUMUH. 1

HNucTpyKTax.
16. | IloaroroBka AEMOHCTPALlMOHHBIX ONBITOB JJII XMMUYECKOT0O Beuepa. 1
HNHcTpyKTax.
17. | «IlupoTexHUYECKHE MOCUICITKI) 1
18. | YOuiicTBeHHBIE apOMaThl — CEPOBOJIOPOJI U CEPHUCTBIN ras. 1
19. | Ilogroroska xumuueckoro Beuepa «4ro? I'ne? Korna?» mst 8-11 knaccos. 1
20. | CocTaBieHre ypaBHEHUH peaklUii M0 1IeroYKaM MpeBpalieHui. 1
21. | Coop nHpopmManuu JUisi XUMUYECKOH BUKTOPHHBI «MeTallIbDy. 1
22. | TlogroroBka mpe3eHTAIIH. 1
23. | Odopmaenne creHrazeTsl «MeTamiby. 1
24. | bt unu He 6bIT? [lone3Hble BenecTBa Ha KyXHE U B BAHHOM. 1
25. | 3auem HyXHbI y100peHUs? 1
26. | XuMHYECKOE 4apOJEHCTBO. 1
27. | UzroroBnenue cxemsl «KpyroBopoT yriiepoja B Ipupoe» 1
28. | PemeHne kaueCTBEHHBIX U PACUETHBIX 3a/a4. 1
29. | T'anoreHsl — 3HAYUT COJICPOJIBI. 1
30. | Crekyo u KepamHuKa. 1
31. | «ConsiHKay, HO HE CYII, Win «31paBcTByrTe, Bogopoa Xiaoposud!» 1
32. | PemeHne skcnepuMeHTANBHBIX 3a7a4 110 Teme «['anorene». MTHCTpyKTaXK. 1
33. | Xumus BOKpPYT Hac. 1
34. | IlogroTroBka K 3alyTe MPOEKTOB 1
35. | UroroBoe 3anarue. OT4eT CEKIMIA XUMUYECKOT0 0011ecTBa o pabore 3aron. | 1




Conep:kanue y4e0HOr0 IJIaHA MPOrPaAMMBbI
Beenenue (8 yacoB)

Teopus (6 4): OOmue npaBuiIa paboThl B XUMUYECKO# abopaTopun. TexHuka 6e30macHOCTH pHu padoTte
B XUMHUYECKOii 1aboparopun. Oka3zaHue NEepBOil MOMOILY [IPU HECYACTHBIX Cily4asiX. [IpaBuiia paboTsl ¢
KUCIIOTaMH, IeJI0YaMH, JICTyYHMH BelectBaMu. HarpeBarenbHblie IprOOpHI U IpaBuiia paboThl ¢ HUMHU.
Xumuueckas mocyza o0Iero HazHayeHus. MbIThe U CyIIKa XMMUUYECKOH TOCy Ibl. POJIb XMMHH B KU3HU
YeJIOBEKa U Pa3BUTUH 4ernoBedecTBa. O030p BaXKHEHIINX KIACCOB COCAMHEHHIA, HCIIOIB3YEMbIX YETIOBEKOM.
XHUMHS -TBOPEHHE NIPUPOJIbI U PYK YeJIOBEKA. XUMUSA BOKPYT HaCc. XMMHUYECKHUE BEUIECTBA B IIOBCEIHEBHON
’KM3HHU YEIIOBEKA.

[TpakTuka (249): 1. [Ipuemsl oOpailieHus ¢ HarpeBaTeabHBIMU MIPUOOpPaMU (CIUPTOBKA, TUIUTKA, BOASHAS

0aHs1) 1 XMMUYECKOH MOCYI0H 00IIero Ha3HAYCHUSI.

2.CocraBieHue Ta6J'II/II_[, OTpaXXaromux KJ'IaCCI/I(bI/IKaI_II/IIO BCIICCTB, U3IOTOBJICHHUEC 3TUKCTOK
HCOPraHUYCCKUX BCIICCTB, COCTABJICHUC CIIMCKA PCAKTHBOB, HCCOBMCCTHUMBIX AJIA XPaHCHUA.

Tema 1. Boaa (8 yacos)

Teopus (4 4): Bona B MaciiraGe mianetsl. Kpyrosopot Bozsl. [IpupoaHas Boja 1 €€ pa3HOBUIHOCTH.
XapakTepucTUKa BOJ 110 COCTaBY U CBOKMCTBaM. MUHEpalibHbIE BOJbI, UX MECTOPOK/IEHHUS, COCTAB,
1eneOHbIe CBOMCTBA, MPUMEHEHHE. 3amackl MpecHoi Bobl Ha miaHeTe. [IpecHast Boja u ee 3amachl.
DKoJoru4ecKue npooaeMbl UucToi Bojbl. Bosa B opranusme uenoBeka. Bojga B menuuune u
dapmakosoruu. AHOManuu (pU3NIECKUX CBOMCTB. PacTBopsromas criocoOHOCTh BOIbI. [Ipo0iembl
MMUTHEBOW BOJIBI.

ITpocmotp ¢pparmenta ¢puiibma BBC «TaitHa kuBoii BOABI».

ITpaktuka (4 4): 1. AHaaM3 BOJBI U3 MPUPOIHBIX HCTOUHUKOB.

2. PactBopsttomiee neiictBue Boibl. IIpurorosienne pacTBOpoB.
3. Ounctka Boasl. OnpeneneHne )KeCTKOCTH BOJIbI U €€ YCTpaHEHHUE.
5. MHoro 11 BoJibl B 0BoOIlax U ppykrax?

Tema 2. UncThble BelIeCTBA M CMECH B KU3HH 4YejioBeKa (6 4acoB)

Teopus (2 4):

UucTteie BemectBa Juctunmnuposannas Boaa, Kucnopoa. Cepedpo, Bogopon, Ceunen u ap. UctuaHbIe
pactBopsl. CMecu Mopckas Boga. I'panut. Cranb. PactBop Xnopuaa Hatpus Ui uHbeKIMid. YyryH. Bo3nyx.
bazanst. CTekio. OMynbeus «Maciio B Bojie». PasHOBUAHOCTH cMecel, 006J1aCTH UX UCTIOIb30BaHUS B
MIOBCEIHEBHOM JKU3HU uesioBeka. [ omorenHsle u rereporeHHsie cMecu. CMecu B papmakosoruu. [pumepsr
KHJIKHUX, TBEPJBIX U Ia3000pa3HbIX cMecelt. OTHOPOAHbIE U HEOAHOPOAHBIE cMecHu B ObITy. CBOMCTBa
cmeceil. Pa3nenenue cmeceil. Beinenenue BemecTs U3 HEOJHOPOIHOM cMecH, 00pa30BaHHOM pacTBOPUMBIMU
Y HEpaCTBOPHUMBIMH B BOJIe BemecTBaMu. OTcranBanue: Boljenenne BemecTB U3 HEOJHOPOAHOW CMECH,
00pa30BaHHOW HEPACTBOPUMBIMH B BOJIC BEIIECTBAMH C Pa3JIMUYHON TUIOTHOCTHIO. B euTenbHOM BOPOHKE.
Jluctuisiuysi, BeIIapuBaHue, HeHTpUuGyrupoBanue, Xxpomarorpadus, KpucTauin3alus 1 BO3TOHKa.
[leperonka uiau IUCTHIUIALUSA - CIOCO0 pa3/iesieHusl, OCHOBAaHHBIN Ha pa3IMuny B TEMIIEpATypax KUICHUS
IpYr B Ipyre KOMIIOHEHTOB. [IpueM pa3nenenus OHOPOJHBIX CMECEH ITyTEM UCIIaPEHUS JIETYYUX



YKUJIKOCTEH ¢ TOCIeAyronen KoHaeHcauue ux mapos. [Ipumep: nmonydeHre AUCTUIUIMPOBAHHON BOIbI.
Pemenue 3amay Ha HaXOXKOEHNE MAacCOBOM U OOBEMHOM O KOMIIOHEHTA CMECH.

[Ipaktuka (4 9): 1. 3roToBieHune mpocTelmmx (puIbTpoB U3 MOAPYIHBIX CpeacTB. Pa3nenenue
HEOJIHOPOJHBIX CMeceH.

2. OymucTKa MEIHOTO Kynopoca OT HEPACTBOPUMBIX U PACTBOPUMBIX MPUMECEH.
Tema 3. [loBapenHasi cosib u caxap (Suacos)

Teopus (3 4): Poip moBapeHHO# coi B 0OMEHE BEILECTB YeJIOBEeKa U KHUBOTHBIX. CoieBOi OanaHc B
opranusMme 4desnoBeka. [I[puMeneHne xiopuaa HaTpus B X034MCTBEHHOM eATeIbHOCTH YenoBeka. Korna conb
— 7. 3noynorpebiieHue coliblo. Mcnonb30BaHne XJI0puia HaTPUS. B XMMUUECKOH TPOMBIIIIIIEHHOCTH.
Hcnonp3oBanue xjopuja HaTpus B nuie, meauuuse. [Iponssonctso nosapenHou conu. Caxap u ero
cBolicTBa. [Tone3Hsle 1 BpeaHble 4epThl caxapa. HeoObluHOE IpUMEHeHue caxapa.

[Ipaktuka (24): 1. CBo¥CTBa paCTBOPOB MOBAPEHHOM COJIN
2. I'oput nu caxap?
Tema 4. Xumus numm (20 yacon)

Teopus (34): M3 yero cocTout nuia. XMMUYECKUI COCTaB MPOAYKTOB MUTaHUsA. OCHOBHbIE
KOMITIOHEHTBHI MUIIN: KUPBI, OEIKH, YII€BObl, BATAMHUHBI, COJTU. XUMUS MPOJYKTOB PACTUTEIILHOTO U
KUBOTHOT'O IIpoucxoxaeHus. dusunonorus nuieapeHus. [IpoxykTsl ObICTPOro NPUTrOTOBICHUS U
0c00EHHOCTH MX MPOM3BoACTBA. [Iporiecchl, MpouCcXoasIIre Mpy BapKe, TYIICHUHU 1 xKapeHnH nuimu. Kak
C/IeNaTh €1y HE TOJIbKO BKYCHOM, HO U NoJie3HOM? /Io0aBKM B POAYKThI MUTAaHUS. XUMUUYECKUE PEAKIINU
BHYTpHU Hac. XMMUYECKHE MPOIIECCHI, TPOUCXOAIINE PU XPAaHEHUH U TIepepaboTKe
CeNIbCKOX035IICTBEHHOTO ChIpbsl. KOHCEpBaHThI 1 aHTHOKUCIUTENH, UX poib. CIIOCOObI XUMHUECKOTO
aHaJIM3a COCTaBa BEILIECTB B IpOoAYyKTax nurtanusd. CopepKaHue BUTAMUHOB M MUHEPAJIBHBIX BELIECTB B
MULIEBBIX MPOAYKTaX.

[Ipakruka (174):

1.0Onpenenenue kauectBa Meaa. IIpoBepka Mena Ha HAJIMYME KpaxMmala, MeJa, caxaposbl.
2. Onpenenenue ButaMuHoB A, C, E B pacTutensHOM Macie.

3. OnpeneneHyue HUTPATOB B IPOAYKTAX.

4. AHanu3 NpOXJIAAUTEIbHBIX HAIIUTKOB.

5. Onpenenenue coep:kaHus KUPOB B CEMEHAX PACTEHUH.

6. KauecTBeHHBIE peakliMi Ha IPUCYTCTBUE YIIEBOOB.

7. XMMHYECKUE OMBITHI C )KEBATEIBHON PE3NHKOM.

8. Onpenenenue coaep>kaHus MOBAPEHHOMW COM B MPOIYKTaX MUTaHHs (MACIO, CBHIPBI, COJEHBIE TBOPOKHBIE
W3/IETIHNA).

Tema 5. Cniuukn (8 yacos)



[Ipaktuka (69): [Tupodopsr. Uctopus nzodbperenns cnmuek. Crinuku lancens u Yokepa. Cimuku
Copmua. Crinuku Upunu. llIBenckue cnuuku Jlynacrpema. Kpacusriit u 6emnbiii pochop. OxkuciurensHo -

BOCCTAaHOBUTENbHBIE IPOLIECCHI, POTEKAIOIINE TP 3aKUTAaHUHU CIMYKHA. OCHOBHBIE BUIbI COBPEMEHHBIX
cnuuek. JlepeBsHHbIE (M3rOTOBIEHHBIE U3 MATKUX ITOPOJ IEPEBA - OCUHBI, JIUIIBL, TOIMOJISI, AaMEPUKAHCKOM
0eJI0i COCHBI | T. I1.), KAPTOHHBIE U BOCKOBBIE (TTapa)MHOBBIE - M3TOTOBJICHHBIEC U3 XJIOMYATOOyMaXXHOTO
KTyTa, MPOIUTAaHHOTO napadunom). [To MeTory 3aKuranus - TEPOUHBIC (3KUTAIOLINECS IPU TPEHUH O
CHENHAIbHYIO TTOBEPXHOCTH - TEPKY) U OeCcTEPOUHbIE (3aKUTAIOIINECS IPU TPEHUU O JTI00YI0 TOBEPXHOCTB).
Cnunueunoe npousBoactBo B Poccun. Ctpoenune, cocTaB v U3rotoBieHue cnudek. CrenraibHble CIUYKH.
[ITopMoBBIE (OXOTHUYBH) - TOPSIIKE HA BETPY, B CBIPOCTU U NOJ A0k AEM. TepMudeckue - pa3BUBaroIye
IIpHU ropeHuu OoJiee BHICOKYIO TEMIIEPATypy U JAIOLIUe PU CTOPAHUU TOJIOBKH OOJIbIIIEe KOJTUYECTBO TEILIa.
CurHasbHbIe - TAIOUIME IPYU TOPEHUH LBeTHOE Tiamst. PoTorpadudeckue - TaroIe MTHOBEHHYIO SPKYIO
BCIBILIKY, UCIIOJIb3YeMYI0 ipu (¢otorpadupoBanuu. CurapHbie - CIUYKH YBEITMUYEHHOTO pa3Mepa Juis 6oee
IIPOJOJKUTEIBHOTO TOPEHUS IIPU PACKYpUBaHUU cUrapbl. TpyOOUuHble- CHMYKY YBEIMUYEHHOTO pa3Mepa Jjis
0oJiee MPOIOIHKUTEIBHOTO TOPEHUS IPU PACKYPUBAHUH KYPUTEIBbHOU TpyOkn. KaMUHHBIE - OUeHb UTMHHBIC
CIUYKH, YTOOBI 323KUTaTh KAMUHBI. ['a30BbI€ - MEHbBIIIEH JJIMHBI, YeM KaMHUHHBIE, YTOOBI 32KUTaTh ra30BbIe
ropenki. JlekopaTuBHble (I01apOYHbIe, KOJJICKIIMOHHBIE) - OTPAaHMYEHHBIE BBITYCKH KOPOOKOB (MHOT 1A
HabopamH, YII0)KEHHBIMH B IEKOPATUBHYIO KOPOOKY). [IpakTtuka (24): 1.13ydeHnue cBOMCTB pa3iIMuHbIX
BUJIOB cTIMYeK (OBITOBBIX, OXOTHHYBUX, TEPMHUUECKUX, CHTHAIBHBIX, KAMUHHBIX, (OTOTpadUIECKHX).

Tema 6. Bymara (6 1acoB)

Teopus (24): OT neprameHTa ¥ MIETKOBBIX KHUT 10 Hammx aHe. [emmono3a. CBa3yomue: KaoJivH,
KapOOHAT KaJbIHsl, MMTMEHTHI. XJI0M4aTOOyMaXKHbIe TKaHU. BUbl OyMaru u UX MpakTUYECKOe
ucnoinbs3oBanue. TexHonorust mpousBoacTBa Oymaru. CTpykTypa OyMaru rnoj MUKpOCKOIIOM BO
bayopecuenTHOM cBeueHNH. [lomydabpukare! 115 MpoU3BOACTBa OyMaru: IpeBecHasi Macca Win
LEJUTI0N03a; IeJIJTF0I03a OTHOJIETHUX PACTeHUI (COIOMBI, TPOCTHUIIBI, KOHOILITH, pUcCa U IPYTHX);
MOJIYLIEJUTIONI03a; MaKyJIaTypa; TPSIIUYHas ojiymacca; Ui ClieUalbHbIX BUJIOB Oymaru: acoect, epcTh U
Jpyrye TeKCTUIIbHbIE BOJIOKHA. [Ipon3BoACTBO OymMaru: mpuroTosieHne OymMakHOM Macchl (pa3Moll U
CMeNIeHHUE KOMITIOHEHTOB, MPOKJIeHKa, HAMIOJHEHUE M OKpacka OyMa)KHOM Macchl); BRIpaOOTKa OyMa)KHOM
Macchl Ha OymarojiesaTeIbHOM MammHe (pa30aBieHre BOJAOW U OYHCTKA MACCHI OT 3arpsI3HEHHM, OTIIUB,
MIPECCOBAHUE U CYIIIKA, a TAK)KE MEPBUYHAS OTAENKA); OKOHUATENIbHAs OT/IeNKa (KaJllaHIUPOBaHUE, PE3Ka);
COPTHPOBKA U yMaKOBKa.

[TpakTuka (4 4): 1. U3yueHune cBONCTB pa3InYHbIX BHI0B OyMaru.

2. [lonyuenue 6ymaru.
Tema 7. Xumus u crpoutesabcTBo (12 yacoB)

Teopus (4 4): Crpourensusie pacTBopbl. M3BecTs. Men. Ilecok. beton. Liement. Mctopus crekia.
Kuprnnun. @apdop u dasiuc. [IpeBecrHa — yHUKaJIbHBIA CTPOUTENIBbHBIA MaTepuai. JIakokpacouHble
Matepuaibl. CBoicTBa 0aMdbl, MACISIHBIX KPAacoK, aMaseil, pactBoputeneil. [lonstue o0 sxonornyecku
yicThIX MaTepuanax. Kepamuueckas nena. 3ugaput. Kampimut. Conomut. I'pyro0ioku. CHimkathl
METAJUIOB U BsDKYIME MaTepuaibl. Koppo3us CTpOUTENBbHBIX MaTepHAIOB. [1oMMephl B CTpOUTENBCTBE.
XHWMHMYECKUE CBOMCTBA CTPOUTEIBHBIX MATEPUATIOB XUMUYECKask CTOMKOCTh — 3TO CBOWCTBO ITOKA3bIBAET,
HACKOJIBKO MaTepuas YCTONYMB K BO3JACUCTBUIO IPYIUX BEILECTB: KUCIOT, LIEI0YEH, COJIEN U T'a30B.
Koppo3nonHast ycTOHYMBOCTh — CBOWCTBO MaTepHalla IPOTUBOCTOATH BO3AEUCTBUAM OKPYXKAIOLIEH Cpeibl.
Yarie Bcero 3To OTHOCHTCS K CIIOCOOHOCTH HE TMPOITYCKaTh Biary. PacTBOpUMOCTb — CBOICTBO, IpH
KOTOPOM MaTepuai UMeeT CIOCOOHOCTh PACTBOPATHCS B PA3ITUUHBIX JKUAKOCTAX. Are3usi — CBOWCTBO,
KOTOPOE XapaKTepU3yeT CIIOCOOHOCTh COEAMHATRCS ¢ APYTUMH MaTepuallaMi U TOBEPXHOCTSAMHU.



Kpucrannmzanus — xapakTepUCTHKA, IPU KOTOPOU MaTepral MOKET B COCTOSIHUM IIapa, pacTBOPA WU
pacmiaBa 00pa30BBIBaTh KpUCTaIUIbl. Bubl 3arpsi3Henuit (MbuieBble, paAuallioHHbIe, OUOIOTHYECKHUE,
IIyMOBBIE), 3HAYEHHUE )KUBbIX OPTaHU3MOB B JJOMaX U KBapTUPaX.

[Tpaktuka (84): 1. OnpenesieHne OTHOCUTEIBHON 3abIJIECHHOCTH BO3/TyXa B IIOMEIIECHHUH.

2. Pemenue 3a1a4 ¢ 3KOJIOTHYECKUM COJIEPIKAHUEM.
Tema 8. Xumus u aBToM0o0uIb (4 4aca)

Teopus (24): MaTepuaisl, KOTOpPbIE UCIIOIb3YIOTCS JJIs1 U3TOTOBJIEHNS aBTOMOOMIIEH. 3alIpaBOYHbIE
KHUAKOCTHU (TOIUIMBO, Macila, CMa3K1, OXJIaKIA0IINE KUAKOCTH), PE3UHBI - IIMHBI U PE3UHOTEXHUYECKUE
W3JIeNNs; TNIACTMACCHI; OTAEIOYHOICKOPATUBHbBIE MaTepHralibl (0OMBKa, JTaKH U KPAaCKH, aHTUKOPPO3HOHHBIE
HOKPBITUSA U T. I1.); KJIEU, TEPMETHKH. DIEKTPOJIUT — 3TO YTO-TO 3HAKOMOe. beH31H, KepocuH u Jpyrue «-
MHBl XMMHUYECKHE ITPOLECCHI, TPOMCXOIAIINE IPHU SKCITyaTallud aBTOMOOMIIA. DKOJIOTUSI U aBTOMOOMIIb.

[IpakTtuka (249): 1. beH3uH u KepocuH Kak pacTBOpUTenad. ONBITH IO 03HAKOMIICHUIO C PACTBOPSIOIINM
JecTBUEM HE(TEIPOIYKTOB, KaK U MPEIbIIYIIHHA, TUIOXO BUIHBI C IEMOHCTPAIIMOHHOTO CTOJIA, IIO3TOMY MX
JydIlle BCETO CTABUTh B KAYECTBE JIAOOpAaTOPHOU paboThL. a) B mpoOupku ¢ OEH3MHOM, KEPOCHHOM U BOJIOM
HayMBaroT 10 0,5 MJI pacCTUTEILHOTO Macia U B30aJIThIBalOT. Maciio pacTBOPSIETCS B YIIIEBOIOPOIaX.
OTMeuaroT Ty4Ilyro pacTBOPUMOCTh B OeH3uHe. 0) B HebombIre ctakanunky win (haphopoBbie YALIKH C
TEMHU K€ KUJIKOCTSIMH ITOMEIIAIOT KYCOUKH TKAHHU C TISITHAMHE KUPA U TIEPEMEITUBAIOT UX CTEKIISTHHOM
nano4koi 2-3 muH. [locie BEICKIXaHMS TKaHH, TOMEIIEHHBIC B OCH3UH M KEPOCHH, OKa3bIBAIOTCS
OYUIIICHHBIMH OT JKHpa.

2. 'openue BBICIIUX YIIIEBOAOPOAOB. a) CMauMBAIOT MOJOCKH (PHIBTPOBAILHON Oymaru B OCH3MHE,
KEpOCHHE, Ma3yTe U MOJDKUTatoT uX. BelecTBa ropst cBeTammcs miaMeHeM. Briciire yrieBoaopos! npu
ropeHun 00pasyroT Konotk. 06) Ha jxene3nble miacTuHKY uian Gpap(opoBbie KPHIIIKU HATUBAIOT 1O
HECKOJIbKY Karlellb OeH3MHa, KEpOCHHA M CMA304HOr0 Maclia MJIM Ma3yTa U nopkuraroT. Habmromaror To e
apneHre. OOpalaroT BHUMaHKUE Ha JIETKYIO BOCIIAMEHAEMOCTh O€H3MHA U Ha CPABHUTEJIBHO TPYAHYIO
CropaeMocCTh Ma3yTa. B) B kene3nyro uinm GpappopoByro J105keUKy MoMeIaT HeOOobIION Kycouek
napauHa U HarpeBaroT €ro B I1aMeHu ropesiku. [lapadun ninaBurcs, a 3aTeM roput, o0pas3ys KOmoTb.

3. Ounctka OeH3MHa U KepOCHHA. BeH3UH 1 KepPOCHH IOCe 3aBOACKON MEPEroOHKH ColepKaT MPUMECH
Ha(TEHOBBIX KHCIIOT M JPYTUX BELIECTB, OCIOXKHAIOUIMX UX IpUuMeHeHne. HeounieHHbIit KepoCcHH,
Hanpumep, MI0X0 NOJHUMACTCS M0 (PUTHITIO JIaMIIbI, CJ1a00 TOPUT U OBICTPO 0Opa3yeT Harap.
Heounniennbie NpoayKThl MOXKHO y3HaTh 110 TPSA3HOMY BUY U Mol Ipo3payHOCTH. OYUCTKY IPOU3BOJIAT
00bIUHO, 00pabaThIBasi HEPTENPOAYKTHI ClIEpBa KOHIIECHTPUPOBAHHOW KHCIIOTOH, a 3aT€M IIET0YbIO.
HanuBaroT B O0sbIIyIO 1€IUTENBHYIO BOPOHKY 15—20 MJT HEOUHUIIIEHHOTO KEPOCUHA U MPUOABISAIOT 2-3 Ml
KOHIEHTPUPOBAHHOMN CEpHOM KUCIOTH. BOpOHKY 3aKpbIBalOT MPOOKOI U CMECh BCTPAXUBaOT 0KoJo 10
MuH. [Ipy TOM BOpOHKY JiepkaT MpoOKoi BHU3 U BpEMS OT BPEMEHH OTKPBIBAIOT KpaH, UTOOBI BHIITYCTUTD
BBEpX Maphl JIeTyuux BemiecTB. [locie 3Toro cMecu Aar0T paccionThbes, Ha UYTO TaKXkKe MOTpedyeTcss MUHYT
10 unm naxke O60ublIIe, ¥ MEUIEHHO CITYCKAlOT HWXKHHM CII0# Krcoro ryipoHa. OcTaBIIUICS B BOPOHKE
KEPOCHH MPOMBIBAIOT MOJJOOHBIM K€ CIIOCOO0M BOJOM B TeueHue 1—2 MuH. BoaHbIi cioii ciyckaroT, a
KEpOCHH MPOMBIBaIOT 5— 10-poLeHTHBIM pacTBOpOM Iuenouu. [locie camBaHus MEI0UYHOro CIos
OTMBIBAIOT OT KEPOCHHA BOJIOM OcTaTKH 1ienoun (mpoda ¢penondraaernHoM). YO0ex1at0TCsA B TOM, UTO
OYUIIIEHHBIN KEPOCUH OKa3bIBAaeTCs O0JIee MPo3payHbIM, JIydllle TOPUT U UMeeT Apyroi 3anax. Ha nuctku
(GUIbTPOBANBHON OyMaru NOMeEINAT KaIuld KCXOJHOIO M OYUIIEHHOr0 KepocuHa. OUUIIEeHHbIH KEPOCHH
UcrapsieTcs NOJHOCThI0, HEOUHUILEHHBIN OCTABIISAET MOCIE ce0sl MATHO MTPUMECEH.



Tema 9. Xumus ctupaert, YucTuT U youpaert (104acos)

Teopus (24): Mbua. CoctaB, cTpoeHue, monydyeHrue. CHHTETUYECKUE MOIOIIME CPEICTBA U
IIOBEPXHOCTHO - aKTUBHbIE BemlecTBa. OcHOoBHbIE KOMIOHEHTH! CMC: MOBEpXHOCTHO-aKTUBHBIE BELIECTBA
(ITAB); BcioMoraTesnbHbI€ BEILIECTBA: LIEJIOYHBIE COJIM - KAPOOHAT U CUJIMKAT HAaTpUsl, HEUTpaIbHbIE COJH -
cynbdat u pocdar HaTPU; KAPOOKCHMETUIIICILIION03a, TOJTUBUHUIITUPPOITHIOH, XUMUYESCKHE
orOenuBaTeny (IEPCOIH ); XUMUYECKHE 0TOeMBaTeN! (IEPEKUCh BOJIOPOa); (hru3ndeckue (ONTHUECKHUE)
orOenuBaTeny - GIyopecuupyrolIne COeTMHEHHSI; aJICOPOIIMOHHBIC KpacuTenu (yabTpaMapuH, UHIHTO,
CHHTETHYECKHE OpPraHMYEeCKHe MUTMEHTHI); 0M0100aBKH - (hepMEHTHI (JIuNa3bl, MPOTEA3bl U Jp.); OTIYIIKH;
anTucTatuku. CpeacTBa ObITOBOM XUMHUM - XMMHUUECKHUE CPEJCTBA 10 YXO/1y 32 COOCTBEHHOCTBIO: OAEKIOM,
IOMelIeHusAMH, aBToMoOuIsIMU. K cpeacTtBam ObITOBOM XMMUU OTHOCAT JI€3MH(PHULUPYIOLINE CPEACTBA,
penesuieHTs! U 1p. cpeacTta. CpeacrBa ObITOBOW XMMHUU, IPUMEHSEMBIE AJIS BBIBEACHUS IISTEH.

[paxTtuka (84):1. Onpenenenue pH - cpeapl B MpuIax U MIAMITYHSIX.

2. [IpuroToBiieHue Mbliaa U3 CBEUKH U CTUPATILHON COJIBI.

3. BeiBenenue nsAteH ¢ Tkauu. Mpuia. CocTaB, CTpOEHHE, ITOJIyUYEHUE.
4. CpaBHEHHE CBOMCTB MbUIA CO CBOMCTBAMHU CTUPAJIBHBIX IOPOLIKOB.
Tema 10. Xumusi 1 KocMeTHYeCKHE cpeacTBa (6 4acoB)

Teopus(24): Kocmernueckue moromue cpencra. Kpemsl. [lenomorornue cpencraa. Ononackuparenu u
KoHAuIoHepbl. ['enu. CocTaB v CBOMCTBA KaK COBPEMEHHBIX, TaK M CTAPUHHBIX CPE/ICTB MTUEHBI; TPAMOTHBIN
BBIOOD CPE/ICTB I'MTMEHBI; TOJIE3HbIE COBETHI IO YXO/1y 32 KOXKEeH, BOJIocaMU U ToJIocThio pTa. CocTaB u
CBOMCTBA HEKOTOPBIX MIPENapaToB F’MTMEHUYECKOMN, JIe4UeOHON 1 JEKOPATUBHOM KOCMETHUKH, TPAMOTHOE UX
UCIO0JIb30BaHNEe. XMMHUYECKHE IIPOLIECCHI, JIEXKAIINE B OCHOBE yX0/1a 32 BOJIOCAMH, UX 3aBUBKH, YKJIAJKH,
OKPACKH; MPaBUJIbHBIN yXOJI 32 BOJIOCAMH, IPAMOTHOE UCIIOJIb30BAaHUE MPENApaTOB IJIsl OKPACKH U YKJIAKH
BOJIOC, OPUEHTHPOBAHHUE B UX MHOTO00pa3uu. J{e30/10paHThl U 030HOBBIN IIIUT) TUTAHETHI. JlyIucThie
BellecTBa B MapproMepuu, KOCMETUKH, MOIOIIUX cpeacTBax. DpupHelie Macia. CoctaB. ClloKHbBIE 3QUPBI.
Cocras, cTpoeHue, MoIy4YeHHe.

[TpakTuka(4y): 1. I3yuenue cocraBa A€KOPATUBHOM KOCMETHUKHU IO STUKETKAM.

2. Onpenenenue pH - cpenbl B MbUIAX M IIAMITYHSIX.
3. M3BieueHue »3(pUpHBIX Macelsl U3 pacTUTENbHOTr0 MaTepuana. [lepeunas mMsaTa, e10Boe Macio.

4. Ilony4eHue clOKHBIX 3(PUPOB U3 OPraHUYECKUX COeIMHEHUH. DTHIMeTaHar (3amnax poma). M300yTuistanar
(ppyxTOBBIi 3amax).

Tema 11. Xumus — xo3siika gromamHeii anteuku (124acon)

Teopus (54): JIekapcTBeHHBIE TpenapaThl, KX BUAbI U Ha3HaUYeHUE. Kaxk10€ JeKkapCcTBO — XUMUYECKUT
peakTuB. MHororpanubii Hox. [louemy o Haslo AepKaTh B INIOTHO 3aKYIMOPEHHOMN CKIISTHKE. «3eIEHKAaY) UITN
pacTBOp OpMILTHAHTOBOTO 3eN1€HOr0. HeoObruHbIe CBOMCTBA OOBIYHON 3€NEHKN. AKTUBUPOBAHHBIN YTOJb.
JlekapcTBa ot nmpoctyabl. Butamuabsl CaMoJienbHbIE JJeKapCcTBa. ACUPUH WIN allETUIICATTMIIMIIOBAs KUCIIOTA U
ero cBoiicTBa. UTo mosie3Hee: aCnupHH WK yrcapuH, Hypoden win udynpoden? [lepexucs Bogopoaa u
ruzaponeput. CBoiicTBa nepekrcH Bojopoaa. IlepManranar kamus, MapraHIlOBOKHUCIIBIA KaJIui, OH K€ —
«MaprasioBka». HeoObraHbIe CBOMCTBA MapraHIlOBKU. Kakyio OMacHOCTh MOXET MPEACTABISATh MapraHI[OBKa.



Hyxna v B momariHe# anteuke 6opHas kuciota. Ctapble JeKapcTBa, Kak ¢ HUIMU MOCTYITUTh. Bompocs! k
cemunapawm: 1. [lepmanranar kanus. Mctopust oTkpbiTusa. @usnueckue cBoiicTBa. OKUCIUTEIbHBIE CBOMCTBA.
[TpaBuna xpaHeHus nepMaHaraHara kanus. 2. [[pumenenue pacTBopa iepMaHraHara Kaiaus B ObITY, B
MeaulHe. Mepbl nepBoil MOMOILY IPU OTPABIECHUHM KOHLIEHTPUPOBAHHBIM PacTBOPOM IIEpMaHIaHaTa Kajius. 3.
PactBop OpummmantoBoro 3enenoro. [lepokcua Bogopoaa, ucropus oTkpeiTus. [leprunpons. @usznyeckue,
XUMHYECKHEe CBOMCTBA. [I[puMeHeHHE B MEIUITMHE: KPOBOOCTAHABIMBAIOIICE U AC3UHPUITUPYIOIICE CPEICTBO.

[pakruka (7 9): 1. [Tony4uenne omodopma.

2. JleficTBHE KHCIOT Ha OpMITTMAHTOBBIN 3€JICHBIN.

3. lllenoyHOE pacieIUIeHHE I€BOMULIETHHA.

4. KauecTBeHHas peaklys Ha IEPOKCUJ BOLOPOAA.

5. Onpenenenyre BUTAaMUHOB B Ipenaparax MoJIMBUTAMUHOB.
Tema 12. Xumusi B mequuune (32 yaca)

Teopus (20u): IlepBsble maru xumMuu B Meaunuse. [lonstue o apMakosoruu, MaTpOXUMUHU, XUMUOTEPAIIHH.
[Taparnenbc — 0CHOBOTIONIOKHUK MeTUIIMHCKOM xumun. Kimapmuii ["anen — ¢papmaxomor. I1. Dpiaux —
OCHOBOTIOJIOXHHK XuMHOTepanun. [Ipodeccnn: Xumuk, OMOXMUMHUK, (hapMareBT, 1a00paHT.

JlekapcTBeHHbIe BenlecTBa. Kitaccudukanyy 1eKapcTBEHHBIX BEILECTB: (papMaKoJOrHuecKasi, XMMHUYECKasl.
CpIpb€ U1 MOJIy4€HUsI HEOPTaHUYECKUX, OPraHMUYECKUX JIEKAPCTBEHHBIX BellecTB. DOpMbl J1€KapCTBEHHBIX
[IpenapaToB: TaOJIETKU, JPaXxe, CBEYHU, IMYJIbCUU, CYCIIEH3UH, HACTOWKU U AP.

[paktuka(1249): 1. O3HakomieHue ¢ popMaMu JEKAPCTBEHHBIX TIPEMApaTOB.
2. 3HaKOMCTBO C 00pa3IaMy JIEKapCTBEHHBIX CPEICTB U ONBITHI C HUMHU.
3. DKCKypcus B MEAITYHKT.
Camble rpocThle U3 JIEKapCcTB

[lepmanranat xanus. Uctopus otkpeitus. @usnyeckue csoiicta. OxucnurenabHble cBoiicTBa. [Ipumenenne
pacTBOpOB NepMaHIaHarta Kaius B ObITy, B MenuuuHe. [IpaBuna xpanenus. Mepbl nepBoii moMoiy npu
OTPAaBJICHUH KOHIICHTPUPOBAHHBIM PaCTBOPOM IIEPMAHIaHATA KAJIUS.

[Tepokcun Bogopoaa, ucropus otkpbitus. [leprunpons. @uszndeckue, XumMuieckue cBoicTra. [Ipumenenue B
MEIUIIMHE: KPOBOOCTaHABIMBAIOIIEE U Ae3MHPUIUPYIOLIEEe CPEACTBO.

Won: ucropust OTKpbITHS, CTpOEHUE, PU3NUECKIE U XMMHYECKHE CBOICTBa, IpuMeHeHune. bopHas kuciora,
OOpHBIN CIUPT, AHTUCENTHYECKAs] aKTUBHOCTh. DU3UOJIOTHYECKHI pacTBOp.

Jlsnuc. Hamatsipablit ciupt. ['ekcaruapar xinopuaa kaiasius. ['enraruapar cynbgaTa HUHKA.
AKTUBUPOBaHHBIN yroJlb.
IIpakTtuka 1. [IpuroroBnenue pacTBopa XJa0opuaa Kajablus ¢ 3aJaHHON MacCOBOH J10JIEH.

2. «XKunkuit xameneon». Paznoxenune nepoxcuaa Bogopoaa. H2O2 — okucanTenb, BOCCTAHOBUTEIb.
PactBopenue nona B Boze, B ciupte. Pacno3naBanne noauaos. O6ecBeUrMBaHe pacTBOpA NepMaHTaHaTa
KaJIAsl aKTUBUPOBAHHBIM YIJIEM.



Snosuteie BemecTBa b1, Kiaccudukanus simoBUTHIX BEMIECTB. Y TApHBIN ra3: MPU3HAKUA OTPABJICHHS.
Okazanue nepBoii nomoiu. PTyrs. TokcuuHoCcTh apoB pTyTu. Coiu pTyTH: KOJIOMENb, CyJieMa, TPUMEHEHNE
B MeaunuHe. Mpimbsk. Ceunen. CoeauHeHns xpoma. TOKCHYHOCTh OpraHndeckux pacrsopureneil. [Ipasuna
XpaHeHUs S70B B ObITYy. Mepbl IepBOi TTOMOIIIH ITPH OTPABIICHUH.

XuMuUs 1 MEUIIMHA. BUOTEHHBIC AIEMEHTHI U UX coenuHeHus OO0muii 0030p OMOTOTUYECKOM POIIH 3JICMEHTOB-
opranorenoB Yriepoa. Bogopon. Kucinopona. Azor. Cepa. @ochop. bronorudeckast poiib HEKOTOPBIX
HEMETaJLIOB, He OTHOCAIINXCA K opranorenam drop. Xiop. Bpom. Hox. Kpemnnii. Cenen. buonornuecku
Ba)KHbIE HEOpraHu4eckue coeuHeHus: HemeramioB. Kucnopoa. O3ou. Boga. Munepanbshbie Bojbl. [lepokcu
Boziopoja. depMeHTaTUBHBIE CPEACTBA 3alUThI opranu3Ma. CepoBonopos. AMMuak. [{uki
MoueBHHOOOpa3oBaHus. MoHOOKCH a3oTa. HUTpaThl, HUTPUTHL. YTIEKUCbIN Ta3. MOHOOKCHA yraepoaa.
Bbydepubie cuctemsr opranusma. [ mapokapbonarnas Oydepnas cuctema. @ocharnas 6ydepnas cucrema.
Mexanuszm OypepHoro neicTBUs CUCTEMBbL. B3aUMOCBS3b KPYTOBOPOTOB OMOTE€HHBIX 3JIEMEHTOB.
buoneoprannueckas xumus 1 MeauIMHa Heoprannueckyro OMOXMMHIO MOYXKHO pacCMaTpUBaTh Kak
MPUIIOKEHNE TIPUHIMIIOB KOOPAMHAITMOHHOW XUMUHU METAIJIOB K OMOJIOTHYeCKUM IIpobiemaM. MeTtaisl B
opranusMe uyesnoBeka brojornueckas poib «MeTaymuioB xu3HU» O0umii 0030p ponu s-mMetayuioB. Harpuid.
Kanuit. Marnuii. Kaneuuii. JlaHHbIe METAIBI PACCMATPUBAIOTCS COTJIACHO IUIAHA!

1. Conepxanue B 3eMHOU Kope. BaxHeilre npupoiHble COeIMHEHUS.

2. Coneprxanue v (popMbl CYIIIECTBOBAHMSI B )KUBBIX opraHu3Max. buonoruueckas posns. 3. [Ipumenenue
METaJIa ¥ €r0 COEANHEHNI B MEULIMHE.

4. TOKCHYHOCTh METaJUIa ¥ €T0 COCAMHEHUIA. )

O6muit 0030p ponu d-metanmnos. XKeneso. Mapranen. Ko6anst. Meap. [luak. Monubaen.
JlaHHBIE METaJUTBI PACCMATPUBAIOTCS COTIIACHO TIIaHA!

1 Coneprxanue B 3eMHOM KOpe.

2. Baxxneiinme npupoaHbIE COSTMHEHHUS.

3. Conepxanuie u (HOpMBI CYIIIECTBOBAHHUS B HUBBIX OpraHu3Max. bruonornyeckas posb.

4. [IpumeHeHre MeTallla M er0 COeIMHEHUN B MEIUIINHE.

dusnoagorndeckas 1 maTojJoruaeckas POJIb HCKOTOPLIX 3JICMCHTOB B OpraHu3Me. s-DJIeMeHThI. d-
OnemeHThl. KoMIeKkcHEIE (KOOp)II/IHaHI/IOHHI)Ie) COCIMHCHUA Pa3JINYHbIX 3JICMCHTOB B OpraHu3Me. BHCMGHTBI,
6OH63HI/I, JICKApCTBaA. buonornyeckn akTUBHBIE MOJICKYJIBI.

Bona. AMuHoKkucIOTEL. AckopOrHOBas Kuciora. OpToMoneKkyspHas MeauiuHa. bruojgornuecku akTUBHbIE
onuroMeps! buonornyeckas poiab HEKOTOPHIX METAJIJIOB, HE OTHOCSIIUXCS K «MeTajljlaM >KMU3HUY. AJIOMUHHH.
Cepebpo. bapwuii. Pryts. CBuHeI.

[IpakTuka. Temamuueckasn UKmMopuHa « Xumus u MeOUyUHa».
duznueckas XUMHS U MEIHUIIMHA.

®u3nonIor — 3T0 PU3MKOXUMHUK, UMEIOIIHH JIJ0 C SIBICHUSIMHU KUBOro opranuzma. .M. Ceuenos JKubie
OpraHU3Mbl MOTYT CYILIECTBOBAThH JIUIIbL OJarofaps X 3aMeyaTesbHON COCOOHOCTH KMHETUYECKU
KOHTPOJIMPOBATh XUMUYECKHE PEAKIIUU U TEM CaMbIM MOJABIIATH CTPEMJICHHE K IOCTHKEHUIO
TepMoJIMHaMU4YecKux paBHoBecuil. M.B. bepe3nn Xumudeckass TepMoAMHAMUKA U )KUBBIE OPraHU3MBbI



TepmonmHaMuka v Opranu3Mel.  XHUMHYECKast 1 OMOXMMHUYECKasi KHHETHKA U KaTainu3. OepMeHTH —
OnoNorHYecKre KaTann3aTopbl. 3HaY€HHE PacTBOPOB Ui OMOJIOrUU M MeTunuHbL. KucnoTHo-menoqHoe
paBHOBecHe U OyQepHbIe CHCTeMbl OpraHu3Ma. AMUHOKHCIOTHBIE OydepHbie cucTteMbl. benkoBbie OydepHbie
cucTeMbl. MI3MeHeHne KUCIOTHO-IIEIOYHOTO PaBHOBECHS TIPU PA3IUYHBIX 3a00JICBaHHSIX.

MeauuuHcKHe MaTePHAJIbI

HeOpFaHI/I‘IeCKI/Ie MCIUIMHCKHUE MaTCpHabI. MeTauibl. YFJ'IepO,Z[HI)Ie Marcpuaibl. MexaHu3MbI
BSaHMOﬂeﬁCTBHH MCIUIMHCKHUX MaT€praoB C OMOJIOrMYECKUMHU CHCTEMaMHU. B3aHMOHeﬁCTBHH2 marepuail —
KpOBb, MaTC€pHUall — TKaHb, MAaTEPHAJI — KJIIETKa, MaTCpUall — 6I/IOHOJ'II/IMepBI.

I/ICKYCCTBGHHBIG OpraHbl. AHHapaTI)I «HUCKYCCTBCHHOC CEPALC-JIICTKOC), KMCKYCCTBCHHA ITOYKaA).
I/ICKYCCTBGHHOC cepane 4€jI0B€Ka C aBTOHOMHBIM NCTOYHUKOM ITUTaHUA.

BOHpOCBI K CCMHHapam: 1. Hon: HUCTOpPHUA OTKPBITHA, CTPOCHHC, (1)I/ISI/I‘I€CKI/IG n XUMHNYCCKHEC CBOﬁCTBa,
IIPpUMCHCHUC.

2. bopnast kucioTa, GOpHBINA COIUPT, AaHTUCENITUYECKAS! AKTUBHOCTb.
3.®uznonoruueckuii pacrsop. Jlsmuc. HamarbipHblil ciuprt.

4. OypanunuH. AKTUBUPOBAHHBIN yroib. ['opununuky, miacteipu. X npuMeHenue, cBOWCTBa, ClIOCOObI
XPaHECHHUSI.

5. AcniupuH. Ilpumenenue, papmakonoruyeckoe 1eHCTBUE Ha OPraHU3M.
6. AHTHOMOTHKY, KITaccudukanus. JlucOakTpuos.

7.ApoMaTndecKkue Macia 1 UX JeWCTBHUE Ha OpraHu3M. ApoMaTeparus.
8. AcniipuH, pU3NYeCKue CBONCTBA, UCTOPHUS MOITyUEHUS.

9. AHTUOMOTHKH, UCTOPUSI OTKPBITHUS.

10. Knaccuduxanus sg0BUTHIX BELIECTB.

11. Yrapuslii ra3: npuzHaku oTpasieHus. OkazaHue MepBOil MOMOIIN.

12. Prytb. TokcuuHOCTB 1TapoB pTyTu. CoM pTYyTH: KaJOMEIb, CyJIEMa, IPUMEHEHHE B METUIIMHE. MBIIIbSK.
Ceunen. CoeuHeHUs Xpoma.

[IpakTtuka 1. MccnenoBanre neKapCTBEHHBIX MPEMAPATOB.

2. lenoBas urpa «Cnacure 001bHOro». JlenoBas urpa conpoBOXKIaeTcs MPOBEAEHUEM KaueCTBEHHOIO aHaIN3a
pacTBopa KOHKPETHOTO BeIllleCTBa XMMHUECKUMHU MeToiaMu. (BemecTa: THoCynb(dat HaTpusi, HOBOKaNH,
JaKTaT Kanblus, D-rimoko3a, MeaHbINH Kynopoc, OpoMuI Kaus, Cylb(paTr MarHus).

3. UccnenoBanue TOKCHYHOCTH OBITOBBIX BemiecTB. OCTOpOkHO, NUIeBbie J00aBku! VX nelicTBue Ha
OpTaHu3M.

4. Pemrenwne 3a7a4 1o oOmiel XUMUU C MEIMKO-OMOIOTHYECKON HAITPaBIECHHOCTHIO.



5. Konkypc (Konum4ecTBEHHBIN ) yncia penieHHbIX 3a1a4d. CocTaBiaeHue COOPHUKOB 3aa4d YYaIIUXCs 10 Teme (¢
pemeHusiMu). CocTaBlIeHHE TBOPYECKAX PACUETHBIX 3a]1ad 110 Pa3IMIHBIM TEMaM.

Tema 13. BoinosiHenne npoekToB (7 4acoB)

Teopus (2u): [Tonstue nmpoekra. TUIBI TPOEKTOB, OCHOBHBIE 3TAIIbI BHIIIOJIHEHUS ITpoekTa. Kpurepuu
OLICHUBAHUS BBITIOJHEHUS U 3alIUTHI POeKTOB. Co3aHKe MPOEKTa OCYIIECTBIISETCS MO CIEIYIOIIUM dTaram: —
Omnpenenenue npoodiieMsl; — AkTyanu3anus TeM; — Beibop o0bekTa nzyuenus; — [loctanoBka 1enu u 3aaay; —
[TonGop matepuana; — BeiGop meTo0B uccienoBanus; — [IpoBeneHmne skcnepuMeHTalIbHON paboThL; —
Odopmiienne paboThl, — 3alUTa IPOEKTA, IPEJCTABICHUE PE3YJIbTATOB.

HDaKTI/IKa(S‘I)Z Brmonnenue IMPOCKTOB C UCIIOJIB30BAHUEM KOMIIBIOTEPHBIX TEXHOJIOTHH. 3aI_HI/ITa ITPOCKTOB.




INIAHUPYEMBIE PE3YJIBTATBI
Juunocmnuie pesynomanmoi:

¢ chOpPMUPOBAHHOCTH MOTHUBAIUHN K  OOyd4eHUIo Y LIeJICHAIPaBJICHHOU
IM03HABATEILHOM JEITEIIHbHOCTH,

® TOTOBHOCTb U CIIOCOOHOCTH K CAaMOOOPa30BaHUIO;

® CIOCOOHOCTh K CaMOCTOSITEIILHOM, MCCIIEIOBATEILCKON, HH()OPMAITMOHHO-
IM03HABATEILHOM, aHAJTUTHUECKON eI TEILHOCTH,

e chopMUPOBAaHHOCTH HaBBIKOB COTPYJIHUYECTBA CO  CBEpPCTHUKaMU
Y B3pPOCJIBIMH.

Memanpeomemmnuie pezyibmamaol:

¢ CcOpMHPOBAHHOCTH MPEACTABICHUH O B3aUMOCBS3H U B3aUMOJICHCTBUN €CTECTBEHHBIX
HayK,

e CcpOpPMHUPOBAHHOCTh YMEHHH CaMOCTOSATENILHO ONPENENIATh LU U COCTABIATh MJIaHbI
NEATEIBbHOCTH; CAMOCTOATEIBHO OCYLIECTBIIATh U KOPPEKTUPOBATH ACATCIBHOCTD;

® BJa/ICHUE HaBbIKaMH MOJIYYEHHs] HEOOX0AUMON HH(POPMALIUU, YMEHUE KPUTUYECKU €€
OLIEHUBATh U 00padaThIBaTh, yCHEIIHAS OPHUECHTAIMS B PA3INYHBIX UCTOYHUKAX

nHpopManuu;
YMEHHE HCIIOJIB30BaTh CPEACTBA MH(DOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIXTEXHOJIOT U
YMEHUE  aHAJIM3UPOBATH, OLICHUBATb, IPOBEPATH Ha  JIOCTOBEPHOCTh

1no0001aTh HAYYHYIO HH(OPMALIHUIO;
BJIaJICHHE HABBIKAMU TI03HABATEIILHOW Pe(ICKCHH U NIPE3CHTAIIMU PE3yJIbTaTOB
COOCTBEHHBIX MCCIEIOBAHNMN.

Ilpeomemmuuie pezynvmamet: NOCIE 3aBepIICHUS 00yUEHUS 110 MporpaMme odydaromrecs OyayT
3HATB!

— COCTaB, CBOICTBA, 00JIaCTH IPUMEHEHHsI Han0oJIee pacpoCTPaHEHHBIX BELIECTB M MaTEPUAIIOB U
yYMETh IPUMEHATh UX [0 Ha3HAUEHUI0, COOII0/1as MpaBuiIa 6€30MacHOro OOpalleHus ¢ HUMH;

— POJIb XUMUYECKUX 3JIEMEHTOB U UX COETUHEHHUH B )KU3HEJECATEIIbHOCTH OpraHNu3Ma;
— BaKHEHIIME XMMUYECKHE TPEBPAICHHUS], JIeKaIe B OCHOBE METa00IN3Ma;

— HEKOTOpbIE HEOPraHUUECKNUE U OPTaHUYECKUE BEIIECTBA, IPUMEHSEMbIE B METULIMHE.
[Tocne 3aBepuieHust 00y4eHUs 1O MporpaMmme odydaronmecs OyayT yMeTb:

— COCTaBJISATh CXEMBbI OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX 3JIEMEHTOB B PUPO/IE€, 0OOCHOBHIBATH
POJIb KaXA0r0 B COXPAaHEHNUHN IIPUPOTHOTO PAaBHOBECHS], AaHAIM3UPOBATh IPUUUHBI U TIOCIIEACTBUS
€ro HapyLIEHUs;

— [IPOBOAUTH XUMHYSCKUM OKCIICPUMCHT I10 06Hapy>1<eHmo KaTUOHOB U aHUOHOB B paCTBOpPaAX;

—co0roaaTh paBuiIa 0€30MaCHOCTH TIPH OOPAIICHHH C JIEKAPCTBEHHBIMU BEIIECTBAMH U
cpencTBamMu OBITOBOM XMMHH;

—COCTaBJIATH OTYET O NIPOACIIaHHOM SKCIICPUMEHTE,

—IPHUMCHATH BEIICCTBA 10 HA3HAYCHUIO,



—pemmarh 3aa4i pa3INIHON CTETICHU CJIOXKHOCTH: KaK TUTIOBBIE, TAK M KOMIUIEKCHBIC;, —pa3BUBATh
COOCTBEHHYIO MHUIIMATUBY U TIO3HABATEIFHYIO aKTUBHOCTH IPH PEIICHUH PA3JIMYHBIX BOIIPOCOB U
po0JieM B XUMHUH.

YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBI

Mamepuaﬂbno-mexnuueawe obecneuenue npozpanmasl

OpraHu3anyoHHBIE YCIOBHS, TO3BOJISIONINE PEATU30BATh COJICPKAHUE TOMOTHUTEIHHOM
00pa3oBaTeNbHOM MPOrpaMMbl «XHUMUS B KH3HH YEIOBEKa» MPEIIONIAraloT HATWYHE: - TOMEIICHHS,
YKOMILIEKTOBAaHHOTO CTaHJAapPTHBIM Y4E€OHBIM 000pyI0OBaHHEM U MEOENbIO (JI0CKa, MapThI, CTYJIbS,
ka1, 37eKTpooOecieueHre, BHITSDKHOM mKad, pakoBHHA € XOJIOJHOM BOJIOIIPOBOIHON BOIOMH). -
HEOOXOAUMBIX JUIS SKCIIEPUMEHTOB 000PYIOBAHMS U PEAKTUBOB. - MYJIbTUMEIUIHHOTO
00opynoBaHus (KOMIBIOTEP, HOYTOYK, MPOEKTOP, (PIAIIKAPTHI, SKPaH, CPEACTBA
TEJIEKOMMYHUKAINH (JIOKAIBbHBIE IIKOJIBHBIE CETH, BEIXOJl B HHTEPHET). naakTruaeckoe
o0ecrieyeHre MpeAroiaraeT HaJlnunue TeKCTOB Pa3HOYPOBHEBBIX 33JJaHUN, TEMATHUECKUX TECTOB 10
Ka)XXJIOMY pa3Jenry TeMbl, HHCTPYKIUH JUIs BBIIOJIHEHHS MPAKTHUECKUX padoT, TaOIHIIbI
xuMuueckux 3eMenToB .M. MenneneeBa, TabaHIIbl paCTBOPUMOCTH OCHOBAHHM, KUCIIOT, COJICH.

Y4yeOHO-MeTOANYECKOE O0ecTeyeHne MPOrpaMmMbl

MeTtoauka 00ydeHus 1o nporpamme «XuUMHs B )KU3HHU YEIOBEKa» COCTOUT U3 COUETAHUS
JIEKLIMOHHOI'O U3JI0KEHUSI TEOPETUYECKOT0 MaTepHralla ¢ HarJIsIIHBIM ITOKAa30M MIUTIOCTPUPYIOLIETO
MaTepuasa 1 MPUEMOB PEIICHUs TPAKTHIECKHX 3a1a4d. OOydaromuecs 3aKperuisifoT MOTyICHHBIC
3HAHUS MyTEM CAMOCTOSITEILHOTO BBITIOJIHEHUSI MPAKTHUYECKUX padoT. st pa3BUTHS TBOPUYECKOTO
XUMHUYECKOTO MBIIICHUS U HABBIKOB AaHAIIMTHYECKOU JIEATETbHOCTH TeIaror MPOBOIUT CEMUHAPHI,
3aHSITHS 10 MPE3EHTAIIUN TBOPUECKUX U MPAKTUYECKUX PabOT, MO3TOBBIE IITYPMBI,
WHTEJJIEKTYalbHbIE UTPHI.

Hugpopmayuonnoe obecneuenue

CIPAaBOYHMKH, YU€OHBIE MJIaKaThl, JOMOJHUTENbHAS JIUTEpaTypa 110 XUMHUHU, Pa31aTOUHbII
MaTepual, noadopka KOMIbIOTEPHBIX MPE3EHTALUN U BHEOMaTEpUaIoB

Kaopoeoe obecneuenue

1. Yuumens ouonocuu Henomunawux Ceéemnana Heanosena. B1988 rony 3akonunina
KpacHosipckuii rocy1apcTBeHHBIN Ne1arornyeckiii yHUBEPCUTET 110 CHEIHATIbHOCTH YUUTETh
OMOJIOTUU U XMMUH, IPHUCBOCHA KBATM(PHUKAIMS YUUTEb XUMUH U OUOJIOTUI

2. Cmasic 33200a. Kamezopusa évicuian

3. lleoazoz /10

®OPMbBI ATTECTAIIMMA 1 ONEHOYHBIE MATEPHUAJIBI



®opMbI NPOBEIEHUsI ATTECTAIMU: OIIPOC, TECTUPOBAHUE, AaHKETHPOBAHNE, KOHTPOJILHOE
3aJjaHne, TIeJarornIeckoe HaOIItoICHHE.
Jl1is oTCneKuBaHUS pe3yIbTaTUBHOCTH 00Pa30BaTEIBHOTO MPOIEcca M0 MporpaMmme « XuMus B
KU3HU YEJIOBEKA» UCIOIB3YIOTCS CICIYIOIINE BUIBI KOHTPOJIS: - MPEABAPUTEIBHBIN KOHTPOIh
(mpoBepKa 3HAHUH yJaluXcsl Ha HAa9aJIbHOM dTare OCBOCHHSI POTPAMMBI) — BXOJTHOE
TECTHUPOBAHUE; - TEKYIIUNA KOHTPOJIb (B TEYCHUE BCETO CPOKA PeaTu3allii IPOTPaMMBI); - HTOTOBBIT
KOHTPOJTb (3aKIIIOYUTEIbHAS IPOBEPKA 3HAHUH, YMEHUI, HABBIKOB TI0 UTOT'aM peaJIn3aluu
[Iporpammer).

(DOPMBI aTrecraguu: - CaMOCTOATEIIbHAsA pa60Ta;

- TCCTUPOBAHUC,

- TBOPUCCKHEC OTYCTHI;

- Y4aCTHUEC B TBOPUCCKHUX KOHKYpPCaxX U HpGI[MCTHOfI OJIMMIIKMAAC 110 XUMUU,
- IPE3CHTAlMA U 3allMTa IIPOCKTA.

Texyuuit KoHTpoJIb: POpMaMU KOHTPOJISE YCBOEHUSI yUeOHOI0 MaTepuraia nporpaMmbl SBJISIOTCS
OTYETHI IO MPAKTUYECKUM paboTam, TBOpUECKHe paboThl, BRICTYIICHUS HA CEMUHApaXx, CO3/1aHHe
Mpe3eHTAINH 110 TeMe U T. 1. OOyuaroniyecs BHITOIHAIOT 3a/1aHUs B MHAUBUIYaIbHOM TEMIIE,
COTPYAHMYAS C [€JaroroM. BeInojHeHrEe TPOEKTOB CO3AAE€T CUTYALUIO, TO3BOJIIOIIYIO
pealin30BaTh TBOPUYECKUE CHUIIbI, 00ECIIEYUTh BHIPAOOTKY TUYHOCTHOTO 3HAHUS, COOCTBEHHOTO
MHEHUS, CBOETO CTUJISL IeATENbHOCTH. BriItoueHne o0y4daronuxcsi B peabHyl0 TBOPYECKYIO
JeSITENIbHOCTD, IPUBJIEKAIOIIYI0 HOBU3HOM U HEOOBIUHOCTbBIO SIBJISIETCSI CTUMYJIOM Pa3BUTHS
[I03HABaTEIbHOI0 HHTEpeca. OJHOBPEMEHHO pa3BUBAIOTCS CIIOCOOHOCTHU BBISBIISTH MPOOIEMBI U
paspemaTh BO3ZHHKAIOIMe NpoTuBopeyns. 110 OKOHYaHMN KaK10il TEMBI ITIPOBOJIUTCS UTOIOBOE
3aHATUE B BUJIE TEMAaTUYECKOIO TeCTUPOBaHUsA. MTorosas arrecranus peaycMaTpuBacT
BBIITOJIHCHUE UHAUBUAYAIBHOIO IIPOEKTA.

Cucrema 0TC/I€:KMBAHUS U OLICHUBAHUS Pe3yJIbTATOB 00yUeHHs JeTeil JaHHOM
nporpamme.
IIponiecc oOyueHHs MpeycCMaTpUBAET CIEAYIONINE BUbI KOHTPOJIS:

Bpems nposeaenust ‘ Iean npoBenenus DopMbI KOHTPOJIA

BxoaHo# KOHTPOJIb

B nauane yue6HOTO TOSa Onpenenenrie ypoBHs pa3BUTHUS Tect
JIETeW, UX TBOPUYECKUX
CIIOCOOHOCTEH

Texkymuii KOHTPOJIb

B Teuenue Bcero yueGHOro OmnpeneneHue CTENICHH YCBOCHUS | TpaKTHuYecKas paboTa;
rosa oOyJaronumMucs yaeOHoTo cobeceoBaHNe; BUKTOPHHA,
Matepuaia. OnpeneneHue 3a4eT 1o 3aja4aM
TOTOBHOCTH JIETEH K BOCITPHUSITHIO
HOBOro Marepuana. [loBblenne
OTBETCTBEHHOCTH U
3aMHTEPECOBAHHOCTH JETEN B
ob0yuyenuu. [TogOop Haubomee

3¢ (HEeKTUBHBIX METOAOB U

CpeICTB 00yUYCHHUS.




HUTOroBbiii KOHTPOJIb

B konie yuebnoro roaa mno
OKOHYaHUH 00y4EHUS 110
nporpamMmme

Onpenenenne N3MEHEHNUS YPOBHS
pa3BHUTHUS JETEH, UX TBOPUECKUX
cniocobHocTel. Onpenenenue
pe3yabTaTOB 0O0y4CHUSI.
OpueHTHpPOBaHUE YYalIUXCs Ha
nanpHeiee (B TOM 4uciie
CaMOCTOSATENIbHOE) OOyUCHHE.
[Tonydyenue cBeneHui st
COBEPILICHCTBOBAHHUS
o011eo0pa3oBaTeIbHOM
MPOrPaMMBbI U METOJIOB
oOydeHusl.

3amuTa NpoOeKTHO-
UCCIIEI0BATENBCKON PabOTHI

METOAUYECKHUE MATEPHUAJIbBI

Oco0EHHOCTRIO OpraHus3anmuunu O6p330B8.T€J'IBHOFO npounecca sABJIICTCA OYHOC 06yquI/Ie.

OCHOBHBIMH (1)OpMaMI/I pa6OTbI Ha 3aHATHH ABJIAIOTCA KOJIJICKTHUBHBIC 06CY)KI[€HI/I$I,

TUCKYCCHUHU, IKCKYPCHUH, TIPAKTHUECKHUE PabOThI, CCIIeI0BaHKe, HA00IeHne, paboTa ¢ Hay4HOI
JUTEPaTypou.

OCHOBHBIE MCTOJbI OpraHU3alun y‘le6HO-BOCHI/ITaTeJ'IBHOFO Impouecca:

CroBecHblit METOJ - pacckas, 6ecesia, 00CyX/IEHUE;
Mertoa HarIsIHOCTH - HarJsAHbIe TocoOus, (GoTo- U BuaeomMarepuaibl.
[IpakTuueckuit MeTos — HaOMIOAEHUE, IPAKTUUECKHE PAOOTHI, SKCKYPCUHH.
OOBACHUTEIBHO-UILTIOCTPATUBHBIN - COOOIIEHNE TOTOBOW MH(OpMaLIUH.
YacTUYHO-TOMCKOBBIN METOJ - BBINIOJIHEHHE TPAKTUYECKUX Pa0oT.

B mponecce 06y‘IeHI/I$I npeayCMaTpuBarOTCd TCOPETHICCKUC U TPAKTUUCCKUC 3aHATH.
TeopeTH%CKax 4acTh OOBIYHO 3aHMMAET He Ooiee 45 MHUHYT OT 3aHATUA U 4aCTO UACT IapaJUICIIBHO

C BBITIOJTHCHUCM ITPAKTUYCCKOI'O 3aJaHH.

Cmpykmypa 3auamuii cocmoum u3 HecKoJIbKuxX Imanog:

1

2
3
4.
5
6
7

. Opranu3anus Havana 3aHATHs (aKTyanu3alns 3HaHUH)
. [locranoBKa 1enu U 3a1a4 3aHATHS (MOTHBALIHS)

. Teopetnueckas 4acTb (03HaKOMJIEHHE C HOBBIM MaTE€pHaJIOM)

[IpakTudeckast yacTh (MEPBUYHOE 3aKPEIVICHUE HABBIKOB)

. Pedbnexcus

. [IpoBepka mepBUYHOrO YCBOEHUS 3HAHUI

. PexomMeHaanuu ajis caMoCTOSTEIbHOM pa6OTBI.

Ha 3ansatusx MPUMCHAIOTCA TUAAKTHYCCKUC MaTCPUAJIbI:

® JHUIAKTUYCCKUC nocoous (KapTO'-IKI/I, paznaTquHﬁ Marcpurall, BOIpoOChl Ajid YCTHOI'O
H MUCBbMEHHOTO OIIpoca, MPaKTHUYCCKUEC 3aHaHI/I$I);

® BHUJCO3AIMCH, BUJIEO YPOKHU;

® [pe3CHTAIUH.
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