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PaGouast mporpaMMa BHEYpPOUYHOI IE€SITEILHOCTH
«XUMHS U MBI»

[Iporpamma BHEYpOUHOH JEATEILHOCTH «XHMHS W MbD» MpeaHa3HadeHa s ydammxcs 10 -11
KJIACCOB, MPOSIBJISIFOIIMX TMOBBIMICHHBIA HMHTEPEC K XUMHH M COOMPAIOIIUXCS MPOJOJIKHUTH
oOpa3oBaHue B Y4eOHBIX 3aBEJCHUSX €CTECTBEHHO MpOoduis (XUMHUKO-TEXHOJIOTHYECKHE,
MEAMIIMHCKHUE, CEJIbCKOXO035AHCTBEHHbIE BY3bl). Kypc paccuutaH B NEpBYIO Ouepelb Ha
yyanmxcs, oOJalaloluX XOpPOIIMMHU 3HAHUSMU OCHOBHBIX XHMHUYECKHUX 3aKOHOB, 0a30BBIX
3HaHMA MO OOImeH XMMHUU U CIOCOOHBIX K TBOPYECKOMY M OCMBICIICHHOMY BOCIPHSITHIO
MaTepuaa, 4ToO MO3BOJIUT BHIIOJIHATH IPAKTUYECKYIO YacTh Kypca. Kypce paccuutan Ha 34 yaca,
0,5 yaca B Henenro Ha 2 roja.

[Inanupyemsble pe3yabTaThbl

[TpoxokaeHue Kypca Mo3BOJIMT yYalIUMCsl JOCTUYb CJIEIYIOIIUX PE3Yy/IbTaTOB:

JlnunocTHbIE

- pacIIMpUTh 3HAHUSA O XMMMYECKOM COCTAaBIAIOIIECH ECTECTBEHHOHAy4YHOW KAPTUHBI MHpA,
BAKHEUIINX XUMUUECKUX MMOHATUSX, 3aKOHAX U TEOPUSX;

- COBEPIIICHCTBOBATh YMECHHSI IPUMEHSTh ITOTYYCHHBIC 3HAHUS JUIS OOBSCHEHHUS Pa3HOOOPa3HBIX
XUMUYECKHUX SIBJICHUA W CBOMCTB BELIECTB, OLEHKUM POJM XMMHUHM B Pa3BUTHU COBPEMEHHBIX
TEXHOJIOTHI U MOJTYyYEHUH HOBBIX MAaTEpPUAJIOB;

- chOopMHUPOBATh M Pa3BUTh Y YYAIIUXCS YMEHHS CaMOCTOSITENILHON pabOThl CO CIPABOYHBIMU
MaTepuajaMi ¥ y4eOHOUW JuTepaTypol, COOCTBEHHBIMU KOHCIIEKTaMH, WHBIMH HCTOYHUKAMU
nHpopmanuu;

- pa3BUTh I[I03HABATEIbHBIE WHTEPECHl M MHTEJUIEKTYalbHbIE CIOCOOHOCTH B IIpoliecce
CaMOCTOSITENILHOTO TPUOOpPETEeHUS] XUMHUYECKUX 3HAHUM C HCIOJIb30BAHUEM Pa3IMYHBIX
HMCTOYHHKOB UH(OPMAIIUH, B TOM YHCIIE KOMITBIOTEPHBIX;

- BOCIHTATh YOEKIECHHOCTh B MO3UTHUBHOW POJIM XUMHUHU B KM3HH COBPEMEHHOro OOIIecTBa,
HEOOXOUMOCTH XUMHYECKH T'PAMOTHOTO OTHOLIEHMSI K CBOEMY 3J0POBBI0 U OKpY’Karolleh
cpene;

- pa3BUTH NTO3HABATEILHBIE HHTEPECHI;

- yMeHus paboTaTh B TPpYIINe, BECTH JUCKYCCHUIO, OTCTAUBATH CBOIO TOUKY 3PEHUS;

MeranpenmeTHbie

- I0Ka3aTh CBsI3b XUMHM C  OKpYy)Kalolleld IKU3HbIO, C BaxHeHmMMHu  chepamu
JKU3HEACSTENIbHOCTU YEJIOBEKa;

- NPUMCHATH IMMOJYYCHHBIC 3HAHUA W YMCHUA JIA 0€e30IMacHOr0 HMCIIOJIb30BaHUS BCUICCTB U
MaTepuasoB B OBITY, CEIbCKOM XO3SICTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a7a4 B
HOBCGI[HGBHOI\/’I KHU3HHU, NPCAYNPCIKIACHUA ﬂBHCHHfI, HaHOCAIIUX BpCad 3J0pPOBLIO YCIOBCKA U
OKpYXKarollleu cpese;

IIpeameTHBIE

- IOpU TOMOIIM MNPAKTHUYECKUX pPabOT 3aKpenuTh, CUCTEMATU3UPOBATh M YIIIYOUTh 3HAHMS
yyaumxcs o pyHJaMeHTAIbHBIX 3aKOHAX OPraHU4eCcKON U O0IIel XUMHUH;

- Hay4uThCsl OOBSCHATH HAa COBPEMEHHOM YPOBHE CBOWMCTBA COCIUHEHUH M XUMHYECKUE
IIPOLIECCHI, IPOTEKAIOIIUE B OKPYKAIOIIEM MUPE U HCIIOIb3yEMBIE YEIOBEKOM;

- IPENOCTABUTH YYalIUMCsA BO3MOKHOCTb IIPUMEHATH XUMUYECKHE 3HAHUSA Ha IIPAKTHUKE,
dbopMupoBaTh OOLIEHAYYHbIE U XUMHUUECKUE YMEHUS U HABBIKH, HEOOXOAUMBIE B JIEATEIbHOCTH
HKCIIEPUMEHTATOPA U IOJIE3HBIE B IIOBCEAHEBHOM JKU3HU;

BrInmyckHUK Hay4uTCS:
e Ppa3bACHATH HA MpHUMEpax MPUUYUHBI MHOTOOOpPAa3Hsi OPraHUYECKUX BEIIECTB, OOBACHATH
CBOMCTBA BELIECTB HA OCHOBE X XUMHUYECKOI'O CTPOCHMUS;



e TIIPUMEHATH OCHOBHBIC ITOJIOXKCHHS TEOPHUM XHMHYECKOTO CTPOEHUS OPraHu4eCKUX
BEIIECTB, BaXHEWIIME (PYHKUIMOHAIbHbIE TIPYIIbl OPraHUYECKUX COEAMHEHHH s
00BsICHEHUS 00YCIIOBIICHHBIX MU CBOMCTB;

e KJaccu(UUUpPOBaTh MPHUPOJHBIC KUPbl M Macila, UX CTPOEHHE, THAPOJIU3 KHUPOB B
TEXHUKE, IPOYKTHI IepepabOTKH KHUPOB;

e laBaTh XapaKTEPUCTHKY OCHOBHBIX THUIIOB HW3Y4YEHHBIX XUMHUYECKMX pEaKLui,
BO3MOKHOCTH M HANpaBICHUS HUX MPOTEKaHHsA, OCOOCHHOCTH pPEaKIHid C y4JacTueM
OpPraHUYECKUX BEILECTB.

e HCIIOJNb30BaThb HEKOTOPHIE IPUEMBI IPOBEACHHUSI OPraHUYECKOTO CHHTE3a, BBIJICICHUS
[IOJIyYEHHOI'O TPOAYKTa, HM3YyYEHHUS €ro CBOWCTB, IPAKTUYECKH II03HAKOMUTBHCS CO
B3alMHBIM IIPEBPAIICHUEM COEIMHEHUHN Pa3IMYHbIX KJIACCOB;

e TIPAKTUYECKU OINPEACIATh HAJIWYUE YIIIEpoJa, BOJOpPOJA, XJIOpa, CEphl, a30Ta, II0
XapaKTePHBIM PeaKusIM — QYHKIIMOHAIBHBIE TPYIIITBI OPTAaHUYECKUX COCINHEHMIA;

BbIHyCKHI/IK IMMOJIYYHUT BO3MOKHOCTb HAYUUTHCA:

e COCTaBISITh CTPYKTYypHbIE (OPMYJBI OPraHUYECKMX BEIIECTB H3YYEHHBIX KJIACcCOB,
YpaBHCHUA XUMHNYCCKUX peaKuHﬁ, IMOATBECPKAAOIINUX CBOMCTBa HN3YUCHHBIX
OpPraHMYECKUX BEIIECTB, UX TEHETUYECKYIO CBS3b, CIOCOOBI OMYyUYEHUS;

. MMOHUMATL U OOBSCHATH MOHITHS CKOpPOCTH XUMHYECKOH pC€aKkunu, SHEPIrusd aKTUBALlUU,
TEOpHs aKTUBHBIX CTOJKHOBEHHUH, KaTalU3 U KaTaJau3aToOPbl, MEXaHU3M PEaKIIHH;

e  XapaKTepu30BaTh OCOOEHHOCTH CTPOEHHUSA, CBONCTBA W TPUMEHEHUE BaXKHEHIITUX
Mpe/ICTaBUTeNel OMOIOINMEPOB;

e OOBSICHSITH BIMSHUC PA3TMYUS B CTPOSHUH MOJICKYJI MOHOMEPOB IIEJUTIONIO3bI M KpaxMalia
Ha CTPYKTYpPY U CBOKCTBA MOJIUMEPOB.

. PaCIIO3HaBaTh MOJIMMEPHBIC MATCPUAJIBI IT0O COOTBETCTBYIOIIMM IIPHU3HAKAM,

e HCIOJb30BaTh TEXHUKY BBHIMOJHEHHUS BAXHBIX XUMUYECKUX OIEpaluii, HEOOXOAUMBIX U
IIPU U3YYECHUH APYTUX Pa3deaoB XUMUU,

ConeprkaHue Kypca BHEYpOUHOM JesaTenbHOCTH. (34 vaca)

Tema 1. Texnuka Ge3omacHOCTH pabOTHl B XUMUUECKOM 1abopaTopuu. (2 yaca)

HHCTpyKTaX 10 TEXHUKE OE30MaCHOCTH.

[TpakTuyeckas pabora: TunoBble MpaBuiIa TEXHUKHU JIAOOpaTOpHBIX padot. IlpaBuna TexHUKH
0€30MaCHOCTH TIPY TPOBEICHUM HCCIEIOBAaHMA, MEIWIMHCKUE aNTEeYKH IMEPBOH MOMOIIM B
KaOMHeTe XMMHU. 3HAaKOMCTBO ¢ IIU(poBOH 1aboparopueil.

Tewma 2. [Ipuemsr oOpatieHus ¢ 1abopaTopHbIM 000pyI0BaHHEM. (24aca)

[Tpuemsl oOparieHus ¢ 1a00paTOPHBIM 000PYIOBAaHUEM.

[IpakTuueckas pabota. 3HAKOMCTBO C JIAOOPATOPHBIM O0OpYyAOBaHHEM W mocyaou. Pabora co
CIHMPTOBKOM, BecaMu, apeoMeTpamMu. MepHast mocyaa.

Knaccugukarus peakTHBOB IO JACHCTBUIO HA OPTaHW3M, XpaHEHHE PEaKTUBOB, 0003HAYCHUE Ha
sTUKeTKax. OopMiIeHNE BBITOIHEHUS XUMHUUECKOTO SKCIIEPUMEHTA U €r0 pe3yJIbTaToB.
[TpakTnueckast pabora. Pabora ¢ xumuueckumu peaktuBaMu. O¢dopMieHHE BBINOIHEHUS
IKCTIEPUMEHTA H €r0 Pe3yIbTaToB.

Tema 3. KauecTBeHHBIH aHanu3 opraHudeckux coeanHeHui. OOHapyxeHne (QyHKIIMOHAIBHBIX
IpyNI OpraHuYecKuX U HeopraHmdeckux coeanneHuit. (10 yacos)

KadecTBenHblit aHanu3: uaeHTUGHUKAIMS U oOHapyxeHHe. OCOOEHHOCTH KayeCTBEHHOTO
aHaJM3a OpraHWYeCKMX ¥ HEOpPraHWYecKuX coeamHeHWil. OOmas cxema mporecca
UICHTU(HUKAIINN BEIIECTB.

[TpakTnueckast pabota. KauecTBeHHbIN aHaIN3 OPraHUYECKUX W HEOPTaHWYECKUX BEIIECTB.
AHalMTHYECKUE 3a/laud TpPU  HCCIEOBaHUM BemiecTB. [IpenBapurenbHble HUCCIEIOBaHMS:
YCTAHOBJICHWE arperaTHOTO COCTOSHUS, I[BETa, 3amaxa, npoba Ha TOpIYeCTh, H3MEpEeHHE
(U3MUEeCKUX KOHCTAHT, MOJIEKYJIIPHON MAacCHl.



[TpakTuueckass pabora. M3mepeHue QuU3HUECKHMX CBOWCTB: arperaTHOTO COCTOSIHHSI, IIBETA,
3amaxa, mpoba Ha TrOprYECTb, M3MEpeHHE (QHU3NYECKUX KOHCTAHT, MOJIEKYJSPHOH Macchl.
OnpeneneHnue pacTBOPUMOCTH B BOJAE, pa30aBiIEHHBIX pacTBOpaX B  OPraHUYECKUX
pPacTBOPUTEIIAX, XJIOPOBOAOPOA, TUAPOKCUAA HATPHS.

[TpakTiueckass pabora. M3mepennme pH B pactBopax. KauecTBeHHBI 3JIEMEHTHBIM aHAIU3
COCTUHEHUN.

[Ipaktuueckas pabdora. OOHapyXeHHE Yriepoaa, BOJIOpoJa, B coenuHeHHsX. KauecTBeHHBII
3JIEMEHTHBIN aHAJIN3 COETMHEHUM.

[Ipaktuyeckas paborta. OOHapyKeHHE Cephl, raJIOTEHOB, a30Ta B coequHeHusAX. OOHapyxeHHe
(YHKLIMOHAIBHBIX IPYIII: COUPTOB, ANbJIETU0B, ()EHOIOB, KUCIOT, aMUHOB, KUCJIIOT OCHOBAaHU.
[Tpaktuyeckas pabora. OOHapykeHHe (QYHKIHMOHAIBHBIX Tpynn. [lomyyeHne HpPOM3BOIHBIX
IIPEIII0JIaraéMOr0 OPraHUYECKOT0 COEAMHEHNSI U IIPOBEACHNE JOIIOJIHUTEIbHBIX PEaKLIUN.
[TpakTideckass pabora. M3ydeHue B3aUMOJCHCTBUS OPTaHWMYECKHX COCTUHEHHH pa3IHYHBIX
KJIACCOB C COEMHEHUsAIMU cepebpa. [lonydyeHne npon3BoAHbIX IPEANONIaraeMoro OpraHn4eckoro
COEIMHEHUS U NIPOBE/ICHUE AOIIOJHUTENbHBIX PEaKILUi.

[Tpaktuyeckas pabora. M3ydyeHue B3aMMOACHCTBUS OPraHMYECKUX COECJUHEHUH Ppa3IMYHBIX
KJ1accoB ¢ coeauneHusMu xenesa (I11).

Hrorosoe 3ansATHE 110 TeMe: Pacrio3HaBaHME HEU3BECTHOTO OPTaHUYECKOTO BELIECTBA.

Tema 4. Xumus sxu3an. CHHTE3 U HCCIIeIOBaHUE CBOMCTB coeaunenuii. (16 yacon).

Xunmus u nuranue. CeMuHap.

BurtamuHbI B IpOyKTaxX MUTaHUSL.

[TpakTuyeckas pabora. OnpeneneHue BUTaMHHOB: A B HoJcoiHedyHoM Mmacie, C B s0104HOM
coke U D B pbIObeM JKupe U KypUHOM JKEJTKE.

ITpuponHbIE CTUMYIIATOPHI.

[Tpaktuyeckas pabora. [IpakTudeckas padorta Beigenenne u3 yas kopenna. KauectBeHHas
peakuus Ha KoenH.

Oprannueckue kuciaoTsl. CBONCTBA, CTPOEHUE, TIOJTYUYCHHE.

[Tpaktuyeckas padora. [TomyueHue 1 n3yueHue CBOMCTB YKCYCHOM KMCIIOTHI.

Opranuyeckue KUCIOThl. KNCIOTH KOHCEPBAHTHI.

[TpakTuyeckas pabora. 3yueHue cBONCTB MypaBbUHON KUCIIOTHI.

Opranuyeckue KUCIOTHI B MUIIIE.

LIaBEJICBOM, MOJIOYHOM U KUCIIOTHI. MI3ydeHue ux CBOUCTB.

VYrnesonrl. CoctaB, cTpoeHue, cBoicTBa. [ 1roko3a, caxaposa.

[TpakTuyeckas pabora.O0HapyxeHue Taroko3bl B numie. [lomydeHne caxapa U3 CBEKJIBL
CBoiicTBa caxapo3sbl.

YrnesBons! B nuile. MoJIOYHBIN caxap.

[TpakTrueckast padota. ONbBITH C MOJIOYHBIM CaXapoM.

VYrnesoasl. CTpoeHue, CBOICTBa, nomyueHue. Kpaxmai.

[TpakTnueckast pabora. [loaydeHune naToku u ritOKo3bl U3 kKpaxmana. KauecTBeHHast peakuus Ha
kpaxmai. CBoiicTBa Kpaxmaia.

VYrnesoas! B uiie. Kpaxman

[TpakTiueckas pabora. OnpeaeneHue Kpaxmania B JUCThSIX KUBBIX pAaCTEHUIN U MaprapuHe.
OpnHoaTtomHblE crUpTHL. XapakTepHucTHka kinacca. dusndeckue cpoiictBa. KauecTBeHHbIE
peaxIuu.

[Ipaktuyeckas paborta. OmpeneneHue yAeNbHOTO Beca CHUpPTAa M HU3MEHEHHE oObema IpH
CMeIIMBaHUU ¢ BoAoi. OOHapyKeHue CIHUpTa U BBICIIMX CIIUPTOB B pacTBopax. KauecTBeHHas
peaxius Ha OJJHOATOMHBIE CIIUPTHI.

benku. Xapakrepucrrka knacca. KauecTBeHHbIE peakiyy.

[Ipaktuyeckas pabora. OnpezneneHue 6EIKOB B MPOAYKTaxX NuTaHus. L[BeTHbIE peakiuu OEIKOB.
CaotlicTBa O€IKOB.

Heopranunueckue coenunenus Ha kyxae. Counb, cona.



[TpakTnueckast pabora. KauecTBeHHbIE peaKkIIMi Ha HOHBI HATPUS, XJIOPUI-UOHBI, KapOOHAT-
noHbl. ['uaponm3 coneit yroiapHO#M KucioTel. CBoMCTBA KapOOHaTa M THApOKapOoOHaTa.
Heoprannueckue coennHenys Ha KyxHe. Boga. @usznueckue 1 XMMUYECKUE CBOMCTBA.
KecTkocTh U pUUMHBI €¢ BOZHUKHOBEHUS. CIIOCOOBI yCTPaHEHHUS.

[TpakTtuyeckas pabora. OnpeneneHue )KeCTKOCTH BOJBI U €€ YCTPaHEeHHE.

KonTponb kauectBa Boibl. OlLieHKA 3arpsiI3HEHHOCTH BOJIBI.

[TpakTueckast padora. OnpeneneHue KOHLUEHTPALUU KUCIOPOJa, paCTBOPEHHOIO B BOJE.
Onpenenennie pH BogbI.

Komnongaelie pacTBOpSI ¥ IULIA.

[TpakTrueckas pabota. 3ydeHune Mosioka Kak SMYJIbCUU.

[IpakTuyeckas pabora 1Mo TeMe. AHAINU3 KauyecTBa MPOXJIaAUTEIbHBIX HAITUTKOB.

Tema 5. Xumus B ObiTy. CHHTE3 M HCCIIEIOBAHKIE CBOMCTB coenHeHui. (4 yaca)

Motomue cpencTBa U YUCTALIME CPEACTBA. 3HAKOMCTBO C pa3HOOOpa3HeEM, CBOWCTBaMH,
KJ1accU(pUKalel MOIOIIUX U YUCTSIIUX cpeacTB. CeMuHap.

[TpaBuiia 6€30MacHOCTH CO CPEICTBAMU OBITOBOW XMMHH.

[TpakTrueckast paboTta. 3HAKOMCTBO C 00pa3llaMU XMMHUYECKHUX CPEACTB CAHUTAPUU U TUTHEHBI.
W3yueHne HHCTPYKIUH TI0 MPUMEHEHUIO TOKCUYHBIX BEIIECTB OBITOBON XUMHH B OBITY.
Mpina. CocraB, cTpoeHUe, OTyYeHHE.

[TpakTrueckast pabora. OMbUIEHHE KUPOB; MOIy4eHHe Mbula. CpaBHEHHE CBOWCTB MbLIA CO
CBOICTBaMH CTUPAIIbHBIX TOPOIIKOB.

Jymmctele BemecTBa B nap@romMepun, KOCMETUKH, MOIOIIUX CpeAcTBaxX. J(UpHbIE Macia.
Cocras.

[Ipaktuyeckas pabota. M3Bieuenne >3(pUpHBIX Maced M3 pacTUTEIbHOro Marepuaia. [lepeunas
M$ITa, €I0BOE MacCJIO

KanengapHo - TeMatudeckuii riaH

Tema Koauuectso | JlaThl
4acoB
1 Texnuka  Oe3omacHocTH ~ pabOTBI B XHMHYECKOH | 2
n1abopaTopuUH.
2 [Ipuemsbl o6pateHust ¢ 1a00paTOPHBIM 000PYTOBAHUEM. 2

3 KadecTBeHHBIE  aHamW3  OpraHMyYeckux  coenuHeHuit. | 10
O6HapyxxeHue (PyHKIIMOHAIBHBIX TPYII OPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHHUI.

4 Xumug xu3Hu. CuUHTE3 ©W  MCCIENOBAaHUE CBOMCTB | 16
COCTUHEHUN.

5 Xumusi B Obity. CHHTE3 U HCCIeOBaHUE CBOWCTB | 4
COCTUHEHUH.

Bcero 34




