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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma BHEYpOUYHOH JIeITENBHOCTH 10 XUMuM Jj1s1 10—11 KaccoB ¢ UCIIOJIb30BaHUEM
obOopynoBanus neHtpa «Touka pocra» Ha 0aze meHTpa «Touka pocTa» MO3BOJSIET peann30BaTh
oOpa3oBaTelibHbIE  IPOrPaMM  E€CTECTBEHHO-HAYyYHOW  HamNpaBlIE€HHOCTH, pa3paboTaHa B
COOTBETCTBUU C TpeOOBaHUSMHU 3aKOHOJATENbCTBA B cdepe o00pa3oBaHUS U C Y4ETOM
pexomennanuit denepanpHoro omeparopa ydebHoro mnpeamera «Xumus». OOpazoBaTenbHas
porpaMma IO3BOJISIET UHTETPUPOBATh peaiu3yeMble MOIXObl, CTPYKTYPY U COAEpKaHHE MpU
opranuzanuu ooyuenus xumun B 10—11 kaccax, BBICTpO€HHOM Ha 0a3ze yueOHO-MeTOINYECKOTOo
koMiuiekcoB (YMK) T'abpuensna O.C. HMcnons3oBanue obGopynoBaHusi «Todyka poctay mpu
peanuzauuu qanHoi Ol mo3BossieT co3narek ycaoBUs:

¢ JIA paCIUPCHUA COLACPIKAaHNA IIKOJIbHOTI'O XUMHUYCCKOT'O O6p330BaHI/IH;

* ]ISl TIOBBIIICHUS MO3HABATEIILHOM AKTHBHOCTH OOYYAIOIIUXCS B €CTECTBEHHO-HAYYHOM
obnacru;

*JUI Pa3BUTHS JUYHOCTH peOEHKA B mporecce OOYYCHHS] XHMHHU, €ro CIOCOOHOCTEH,
dbopMUPOBAaHUS U YIOBJIETBOPEHUS COIIMAIEHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

et paboThl ¢ OJApEHHBIMHM ILIKOJbHUKAMM, OpPraHU3allMd UX Pa3BUTUS B Pa3IUYHbIX
obuacTax 00pa3oBaTeNbHON, TBOPUECKON AEATEILHOCTH.

OO0miee yncno 4acoB, OTBEACHHBIX JUISI BHEYPOUHOH JIESTEIFHOCTH HA YPOBHE OCHOBHOTO
obmiero oOpazoBanus, cocraiseT 68 gacos: B 10 kimacce — 34 gaca (1 gac B Henenro), B 11 kmacce
— 34 ygaca (1 gac B Hezemio).

INJIAHUPYEMBIE PE3YJIbTATbBI

JInuHOCTHBIE pe3yJIbTaThl
OO0yuaromuiics Moy4yuT BO3MOXXHOCTD JUIsl QOPMHUPOBAHUS CIIEAYIOMIUX JIUYHOCTHBIX Y Y /1

® OMpeaACIICHUEC MOTUBAIUU U3YUCHUA yqe6Hor0 MaTepuaia,
® OLICHUBAHNUEC YCBAWMBACMOI'O yqe6H0ro Marepuaia, UCXOoAd H3 COLUAIBHBIX U
JIMYHOCTHBIX HGHHOCTGI\/'I;

. MOBBILIEHHE CBOEr0 00pa30BaTEIbHOIO YPOBHS U YPOBHS TOTOBHOCTH K U3yUEHHIO
OCHOBHBIX HCTOPUYECKHX COOBITHH, CBI3aHHBIX C pa3BUTHEM XMMHUU U OOLIECTBA;

® 3HaHHWEC IIpaBUJI IMTOBEACHHA B t-Ipe3BI)I‘-IaI‘/'IHBIX CUTyallusiX,

. OLICHUBAHHE COLMAIBHOM 3HAYMMOCTH POoQeccuil, CBA3aHHBIX C XUMHUEH;
. BJIaJICHUE MpPaBUIaMU OE30MAaCHOrO OOpaIIeHUsI C XUMHUYECKUMH BELIECTBAMHU U
000py/i0BaHUEM, POSIBIICHUE SKOJIOTHUECKON KYJIbTYpPHI.

MeTtanpeamerHslie pe3yabTaThl

Pezynamuensvie

OOyyaromuiicss TOTYYUT BO3MOXKHOCTH ISl (DOPMHUPOBAHMS CIEIYIOIIUX PETYISTUBHBIX
YV I:

s[IeJIeTIONIaraHne, BKJIIOYas MOCTAHOBKY HOBBIX LeNed, MpeoOpa3oBaHHE MPaKTHUECKON
3aJaud B TO3HABaTEJIbHYIO, CAaMOCTOSTENIbHBIA aHaU3 YCIOBUH JOCTHKEHHUS IEIM Ha OCHOBE
yuéTa BBIJICJICHHBIX YUUTEJIEM OPUEHTHUPOB JICHCTBUS B HOBOM y4eOHOM MaTepuae;

*IUIAaHUPOBAHME IIYTH JOCTIKEHUS 1IeJiell; yCTAaHOBJIGHHWE LEJEeBBIX MPHOPHUTETOB,
BBIJICJICHHE AJIbTEPHATUBHBIX CIIOCOOOB TOCTHKCHHS II€IM W BBIOOp Hamboisiee d(PpPeKTHBHOTO
croco0a; * yMEHHE CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMs M YIPABJIATH UM;
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*yMEHHE MPUHUMATHh PEIICHHS B MPOOJEMHON CHTYallMd; ® MOCTaHOBKAa Y4YEOHBIX 3aaad,
COCTaBJICHHE TIJIaHA U TTOCJICI0OBATEIILHOCTH JICHCTBUIA;

* OpraHu3arys pado4yero Mecrta Mpy BBIMOJTHCHHH XUMHUYECKOTO DKCIICPHUMEHTA;

* [IPOrHO3UPOBAHKME PE3YJIBTATOB OOYUCHHs, OIICHMBAHKE YCBOCHHOI'O MaTepHalia, OICHKa
KauecTBa W YPOBHSA IIOJIYYCHHBIX 3HAHUH, KOPPEKIUSA IIaHAa M CHoco0a JICHCTBUSA IPH
HEOOXOINMOCTH.

Ilo3nasamenshoie

OO0yuaromuiics MOTYyYUT BO3MOKHOCTD JJI1 POPMUPOBAHUS CIACAYIOIINX TO3HABATEIbHBIX
YV I:

*TIOUCK U BbIICTICHUE HHPOPMALIHH;

*aHaJIU3 yCJIOBUI U TpeOOBaHUI 3a/1a4u, BEIOODP, CONOCTABIEHNE U 0OOCHOBaHHME crIocoOa
peleHus 3a/1a9u;

*BbIOOp Hambonee A(PPEKTUBHBIX CIIOCOOOB PEIICHHUS 3aJadyd B 3aBUCHUMOCTH OT
KOHKDPETHBIX YCIOBH;

¢ BBIIBUJKCHUC U 000CHOBaHHUE T'MIIOTEC3bI, BLI60p crocoba eé IIPOBEPKU,
¢ CaMOCTOATCIIbHOC CO3OAaHHMC aAJITOPUTMa ACATCIIbBHOCTH IIPH  PCIICHUU HpO6H€M
TBOPYECCKOI'O U MMOMCKOBOI'O XapaKTEpa,

°* YMCHHA XapaKTCPU30BaTh BEHICCTBA I10 COCTABY, CTPOCHUIO U CBOﬁCTBaM;
* OIIMCBHIBAHUE CBOMCTB: TBépI[I)IX, KHUIKUX, ra3006pa3me B€OICCTB, BBIACICHHUEC HUX
CYLICCTBCHHBIX ITPU3HAKOB;

'I/I306pa)KGHI/IC coCTaBa HpOCTCI\/'IIJ_II/IX BCIICCTB C IMOMOIIBIO XHMHYCCKUX q)OpMyJ'I nu
CYITHOCTU XUMHNYCCKUX peaKHI/Iﬁ C IOMOIIBIO XUMHWYCCKUX ypaBHeHI/II\/’I;

*IIpOBEJCHHE HAONIOICHNUN, OINKCAaHWE NPU3HAKOB M YCIOBUH TEUEHUS XUMHUYECKHUX
peakuuii, BBIMOJIHEHNE XUMUYECKOTO SKCIIEPUMEHTA, BBIBO/IbI HA OCHOBE aHajIM3a HaOI0eHU 3a
AKCIIEPUMEHTOM, pEeUIeHHe 3a/Jay, MOJy4yeHHEe XHUMHUYECKOM HHQOpMalMK W3 PA3IUYHBIX
HUCTOYHUKOB;

°* YMCHHEC OPraHU30BBIBATE UCCIICAOBAHUC C LCJIBIO ITPOBEPKU T'UIIOTE3;

*YMCHHE J€JIaTh YMO3AaKIOUCHUA (I/IHZ[yKTI/IBHOG H 110 aHaJ'IOl"I/II/I) " BBIBOJbI;
°*YMCHHC 00BEKTUBHO OLICHUBATH I/IH(l)OpMaHI/IIO 0 BCHICCTBAX W XUMHUUYCCKUX ITpoLEeCCax,
KPUTHYCCKHU OTHOCUTHCS K HC@BZ[OHaquOﬁ I/IH(I)OpMaI_[I/II/I.

Kommynukamuenwie

Ob6yyaromuiics MIOJIyYUT  BO3MOYKHOCTh JUTS (dbopMupoBaHUs CJIETYIOIIUX
KOMMYHUKaTUBHBIX Y'Y /I

*I0JJHOE€ U TOYHOE BBIPAKEHUE CBOUX MBICIEW B COOTBETCTBUHU C 33Ja4aMU U yCIOBHUIMH
KOMMYHHUKAIWH;

*a/IEKBaTHOE MCIOJIb30BaHUE PEUYEBBIX CPEJCTB AJISl yU4acTHs B AUCKYCCUU U apryMEHTaIlluu
CBOEH TMO3UIMM, YMEHUE IPEICTABIATh KOHKPETHOE COJEpKaHHE C COOOINEHHEM €ro B
MUCbMEHHOW M YCTHOH QopMme, ompesesieHne Crnoco00B B3aWMOAEWUCTBUSA, COTPYAHHUYECTBO B
noucke u cobope nHpopMalnu;

*OmpesielieHHe CIoco0OB B3aUMOJAEHCTBUS, COTPYIHHYECTBO B IOMCKE U cOope
uHpOpMallMK, ydacTUe B JUalore, IUIAHUPOBaHHWE OOLIMX CIOCOOOB pPabOTHI, IMPOSBICHUE
YBa)XKUTEJILHOIO OTHOIIEHUS K APYTUM y4aIlluMCS;



*OIMHUCaHUEC COACPIKAHUA  BbIIOJIHACMBIX I[efICTBHfI C OCJIb®O OPUCHTUPOBKH B
HpCHMeTHOHpaKTquCKOﬁ JACATCIIBHOCTH,

* YMEHMsI YUYUTHIBATh Pa3HbIE MHEHHS U CTPEMUTHCS K KOOPAUHALIMY PA3JIMUHBIX TO3ULUN B
COTPYJIHUYECTBE.

dbopMynupoBaTh COOCTBEHHOE MHEHUE U TIO3HIINIO, apTYMEHTHPOBATh H KOOPIUHUPOBATH
e€ ¢ mo3UIUsIMH MapTHEPOB B COTPYAHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHNsI B COBMECTHOM
JIeATEIbHOCTH;

* OCYIIECTBJIATh B3aMMHBIM KOHTPOJIb M OKa3blBaTh B COTPYAHHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

* IUIAHUPOBATh OOIIKE CIIOCOObI PadOThI, OCYIIECTBIATh KOHTPOJIb, KOPPEKIHIO, OLEHKY
necTBuil mapTHEPA, yMeTh YOEXkK/1aTh;

* ICTIOJIb30BaTh aJIeKBATHBIC SI3bIKOBBIE CPEICTBA /1JIsl OTOOPaKEHUSI CBOMX UYBCTB, MBICIICH,
MOTHBOB M TIOTpeOHOCTEH; oToOpakaTh B peud (omucaHue, OOBSICHEHHE) COJACpIKaHUE
CoBeplIaeMbIX JIEHCTBUH, KaKk B (opMe IPOMKON COLMATM3UPOBAHHON peud, Tak U B opme
BHYTPEHHEH peuu;

°pa3BUBATb KOMMYHHUKATUBHYKO KOMIICTCHUOWIO, HCIIOJbL3Yysd CpCACTBa YCTHOﬁ u
MMMChbMEHHOM KOMMYHUKaIUU IIpH pa60Te C TCKCTaMH y‘Ie6HI/IKa n ﬂOHOHHHTeHBHOﬁ

JTUTEPATYpPOM, CIPaBOYHBIMU TAOJIHMIIAMU, MPOSBIISATh TOTOBHOCTh K YBOKEHHUIO HHOM TOYKH
3peHus Ipu 00CYKICHUH PE3YJIbTATOB BHIMIOJTHCHHON PaOOTEHI.

IIpeameTHblie pe3yiabTaThl O0yyaromuics
HAy4UTCS:

*IIPUMEHATH OCHOBHBIC METO/IbI ITIO3HAHUA: H&6J’IIO)I€HI/IC, HU3MCPCHUEC, SKCIICPUMCHT,

* OIIMCHIBAThL CBOMCTBA TBépI[BIX, KHUIOKUX, ra3006pa3me BCIICCTB, BBIACITAA HUX
CYIICCTBCHHBIC ITIPHU3HAKU;

*paCKpbIBaTb CMBICJI 3aKOHA COXpPAaHCHWA MACChl BEIICCTB, aTOMHO-MOHeKYHﬂpHOﬁ TCOPHHU,

*pa3imuyaTb XHUMHUUYCCKHE U Q)H3quc1<ne SABJICHUS, HA3bIBATb IIPU3HAKU U YCJIIOBUA
MMPOTCKAHUA XUMHWYCCKUX peaKuHﬁ;

*co0Ir01aTh MIpaBmIia 6€30MacHO pabOTHI IPH MPOBEICHUH OIBITOB;
* TI0JIB30BATKCS J1a0OPaTOPHBIM 000PYIOBAaHUEM U TTOCY/I0M;
*TI0JTy4aTh, COOMpATh ra3000pa3HbIe BENIECTBA M PACIIO3HABATH HX;
* XapakTepu3oBaTh buzndeckue XMMHYECKHE CBOMCTBA OCHOBHBIX
KJIAaCCOB  HEOPTaHMYECKUX COCAMHEHUN, TMPOBOJUTH OMBITHI, TOATBEPKIAIOIIHNE
XUMHUYECKHE CBOMCTBA M3yYEHHBIX KIACCOB HEOPTAHUYECKUX BEIECTB;

*PACKpBIBaTh CMBICH TMOHSTUS «PACTBOPY», BBIUYUCIATH MAaCCOBYIO JOJIFO PACTBOPEHHOTO
BEILIECTBA B paCTBOPE, TOTOBUTH PACTBOPHI C OMPEICTEHHON MaCCOBOM JOJIeH

paCTBOpéHHOFO BCIICCTBA,

* XapaKTCpU30BaTh 3aBUCUMOCTDb (1)I/IBI/I‘{CCKI/IX CBOMCTB BC€IICCTB OT TUIIA KpPICTElJ'IHPI‘-ICCKOfI
peHIéTKI/I, OMpECaACIIATb BU XHUMHYSCKOM CBSI3U B HEOPraHN4YC€CKUX COCIUMHCHHUAX

°pacCKpbiBaTb OCHOBHBIC TIOJIOXXCHUA TCOpHUU BHCKTpOHHTH‘IGCKOﬁ
aucconmanu, COCTaBJIATH YpPaBHCHUA BHCKTpOHHTI/IquKOﬁ Jucconanm  KHUCIIOT,

HIesIouei, coei U peakiuii HOHHOTO 0OMEHa;
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*pacKpblBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUMH, OINpEeneaTh
OKUCJIUTCIIb U BOCCTAHOBHTCIIb, COCTABJIATH ypaBHeHI/ISI OKHUCJIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX
peaKuuii;

*Ha3bIBaTh (PAKTOPHI, BIUSAIONINE HA CKOPOCTh XUMUUYECKON PEAKIINH;

*XapaKTePH30BaTh B3aMMOCBS3b MEXKJIY COCTABOM, CTPOCHHUEM M CBOWCTBAMH HEMETAJIOB
U METAJUIOB;

*IIPOBOJIUTH OIBITHI O TOJYYCHUI0 M HU3YYCHUI0O XMUMHYECKUX CBOMCTB PAa3TUUYHBIX
BEIIIECTB;

*TPaMOTHO OOpaIIaThCs C BEIIECTBAMU B MOBCEAHEBHOM kM3HU OOYYarOIIUICS MOTYIUT
BO3MO>KHOCTh HAyUUTHCS:

*BbLIBUT'aTh U IIPOBCPATH SKCIICPUMCHTAJIBHO THIIOTE3bI O XUMHUYCCKUX CBOMCTBaxX BC€IICCTB
Ha OCHOBC HX COCTaBa U CTPOCHHUSA, HX CIIOCOOHOCTH BCTYIIaTb B XHUMHYCCKHEC pPCaKIHUU, O
XapaKTepe U MPOAYKTAX PAZJIMIHBIX XUMHUYCCKUX peaKHHﬁ;

* XapaKTCpu3oBaTh BCHICCTBA II0 COCTABY, CTPOCHUIO U CBOﬁCTBaM, YCTaHABJINBATb
MPUIUHHO-CJIICACTBCHHBIC CBA3U MCKY JaHHBIMH XapaKTCPHUCTUKAaMH BCUICCTBA,

*COCTABJIATL MOJICKYJIAPHBIC W IIOJHBIC MOHHBIC YPABHCHHA I10 COKpaHIéHHI)IM HNOHHBIM
YPaBHCHHUM;,

* IPOTHO3UPOBATH CIIOCOOHOCTE BEIIECTBA MPOSIBJISATE  OKUCIUTEIbHBIC
WJIM BOCCTAHOBUTEIbHBIE CBOMCTBA C YUETOM CTEIIEHEH OKMCICHHSI SJIEMEHTOB, BXOISAIINX
B €TI0 COCTaB;

*BBIBUTaTh M MPOBEPATH SKCHEPUMEHTAIBHO THIOTE3bl O PE3yJbTaTax BO3JIEUCTBUS
pa3IUYHbBIX (PAKTOPOB HAa U3MEHEHUE CKOPOCTU XMMHUYECKOM peaklnu;

* MCIIOJIB30BaTh HpI/I06peTéHHI)Ie SHAaHUA I OKOJOTMYCCKHM T'PaMOTHOI'O IMOBCACHHA B
OKpYXKarollleu cpee;

*MICTIONIB30BaTh MPUOOPETEHHBIC KIIIOUEBbIE KOMIETSHIIMH MPU BBIOJTHEHUU MPOEKTOB U
pelIeHnr y4eOHO-UCCIIeIOBATeNIbCKUX 3a/1ad M0 M3YYEHHUIO CBOWCTB, CIIOCOOOB MONy4YEHUS U
pacrio3HaBaHUs BEIECTB;

* 00BEKTHBHO OIICHUBATb I/IH(I)OpMaI_[I/II-O 0 BCHICCTBAX U XUMHUUYCCKUX ITPOLECCAX;

*0CO3HAaBaTh 3HAUYCHHE TEOPETUUECKHUX 3HAHWH 110 XUMHNA ~ JUIA
MPAKTUYECKOM JIEATETLHOCTH YETIOBEKA;

*C03/1aBaTh MOJIENM U CXEMBI JJIs PEeIlIeHUs] YUeOHBIX U TTO3HABATENbHBIX 33/1a4; TOHUMATh
HEO0OXOIMMOCTh COOIOICHUS TIPEAMMCAHIH, Tpe/IaraéMbIX B MHCTPYKIIUSAX 11O

HCIIOJIb30BAHUIO JICKAPCTB, CPCIACTB OBITOBOM XMMUHU U ap.

COJIEP)KAHUE KYPCA BHEYPOUHOM JESTEJBHOCTH

10 KUIACC

Xumuyeckas jadopaTopus
[IpaBuna TexHUKH OE30IACHOCTH MPH TPOBEACHUM HCCIEAOBAHUN M XUMHYECKOTO
JKCIepUMEHTa. MeAMIMHCKas anTedyka B KaOMHETEe XUMHH. 3HAKOMCTBO C JaOOpaTOpHBIM
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obopynoBanueM. XpaHEeHHE MaTepUaIOB U PEAKTUBOB B XMMHUYECKOH nadopatopun. [udposas
nabopaTopus.

Xumuueckuii IKChepumeHm: 3HAKOMCTBO C XUMHUYECKOU MOCYIOH, TpaBHiIaMu paboThI B
nabopaTopuu U mpuéMamMu

oOpaiteHus ¢ 1abopaTOPHBIM 000PYIOBAHUEM.

Tema 2. TeopeTudeckue 0CHOBbI OPraHUYeCKO XUMHH
Teopus ctpoeHust opraHnueckux coequHeHnit. CTpoeHrne OpraHMuecKuX COSIUHEHHH.

I'omousioru. 3omepsl.
Tema 2. YriieBogopoabl
Anxkanbl. Ankensl. Ankaauensl. Kayayku. [IpupoaHbie HCTOUHUKH YTII€BOJAOPOIOB.
Ilpakmuueckue padomol
1. KauectBeHHOE ompeaeneHue yriepoja, BOJIOpOaa U XJIopa B
OpPraHUYECKUX BEIECTBAX
2. llonyuenue stunena Jlabopamophuie onvimaot
1.  KoHcTpyupoBaHue MIapOCTEPKHEBBIX MOJIEKYJI OPIaHUYECKUX BEILIECTB
2. OTHoOLIeHHE YTIIEeBOJOPOA0OB K PACTBOPY NIEpMaHraHaTa Kajlus U OpOMHOM BOJIE.
Jlemoncmpayuonnsie onvimol
1. PaaguxanbHOe OpOMHUpOBaHHE aJTKaHOB
2. Osnakomienue ¢ koyekuuei «Kayuayku»
3. OsnakomiieHue ¢ kojutekiueit «HedTrs 1 MpoayKThI ee mepepaboTKu
4

O3zHakomieHue ¢ kouiekuuen «KameHHbIN yroiaby

Tema 3 «Kucaopoa- u azorcoaep:xaiiue oprannieckue BeuiecrBa CrupThl.
OI[HoaTOMHI)Ie U MHOI'OAaTOMHBIC CITMPTHI. DeHonl.

Anpneruapl. Kap6onoBbie kucinoThl. CroskHbIe 3UPHL. Y TIIEBOIBI.
AmuHbl. AMUHOKUCIOTHL. benku. Jladopamopnvie

onvimol

3.0kucneHue 0JITHOATOMHOTO CIIUPTA B alIbJETH/]L

4KayecTBEHHBIE pEAKIIMM HA MHOTOATOMHBIE CITUPTHI

5. KauecTBeHHbIE peakliMM HA abIET U IbI

6. Omnpenenenue pH pacTBOpoB KapOOHOBBIX KUCIOT 7. M3ydueHue cuiibl OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT.

8. OmnpeneneHre KOHCTAHT JUCCOIMAITUN KapOOHOBBIX KHUCIIOT

9. Cnoxwusie a3¢upsl. ['uaponus sTunanerata B MpUCYTCTBUU PacTBOpa MIETOUH.

10. Biusitaue »xECTKOM BOJBI HA MBLIO

11. CoiicTBa yrieBoaoB

12. Onpenenenue cpeabl paCTBOPOB AMUHOKHUCIOT

13. UccienoBanne  cBoiictB  OenkoB.  KauecTBeHHblE — peaknuu  Ha  OEJKH.
Jlemoncmpayuonnsie onvimol

5. PactBopenue denomna B Boge. KauecTBeHHbIE peakiiuy Ha (EHO.



Tema 5. BbIcOKOMOJIeKYJISIPHbIE OPraHUYeCKHe COeIUHEeHUsA
[Tonmumepsl. MickyccTBeHHBIE U cUHTeTHYECKUE ToauMepsl. [Inactmaccesl. BonokHa.
3agaun

1.Pemenue 3aa4 Ha HAXOXJACHUE MOJICKYISIPHOU (OPMYIIBI OPTaHHYECKOTO BEIIECTBA 110
€ro MJIOTHOCTH U MAaCCOBBIM JIOJISIM XUMHUYECKUX 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WU IO
IPOJYKTaM CTOpaHHUsL.

IIpakT4yeckue padoTnl

3. Pacno3naBanue miacTMacc M BOJIOKOH

JlabopaTropHblie ONBITHI
14. 3HaKOMCTBO ¢ KOJJIEKIIMEHN IIAaCTMACC

15. 3HaKOMCTBO C KOJUIEKIIHEI BOJIOKOH

11 KUIIACC

Tema 1. Xumuueckas nadoparopust
HpaBI/ma TEXHUKH 0€30I1acHOCTH Inpu MNOpOBCACHUHN I/ICCJIGI[OBaHI/Iﬁ U XHMHYECKOI'O
JKCIepUMeHTa. MeaMIMHCKas anTeuka B KaOMHeTe XUMHUH. 3HAKOMCTBO C J1a00paTOpPHbBIM

o0opynoBaHueM. XpaHEeHHE MaTepHaIOB U PEAKTUBOB B XUMHUYECKOH JTabopaTopuu Xumuueckuii

IKcnepumenm: 3HAKOMCTBO C XMMHUYECKOW MOCYA0H, MpaBUIaMu paboThl B 1a00OpaTopuu
U puéMaMu

oOpatieHus ¢ 1abopaTOpHBIM 000PYA0BAaHHEM.

Tema 2. Ctpoenune aroma. Ilepnonnyecknii 3aKoH.

Atom. CTpoeHue aToma.

HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH U NICPUOANYICCKAasA CUCTEMA XUMHWYCCKUX 3JICMCHTOB I[.I/I.MeH,ueneeBa.
CTpoeHHe BEIECTB. XMMHYCCKAS CBS3b: HOHHAas, KOBAJICHTHAasA, MCTAJUIMYCCKAaA, BOAOPOJHA.

Twumer KPHUCTATINTINYCCKUX peHIéTOKZ HWOHHBIC, MOJICKYJIAPHBIC, ATOMHBIC, MCTAJIMYCCKHUC.
HOJ'II/IMCpLII HCKYCCTBCHHBIC U CUHTCTUYCCKHUC.

Ilpakmuueckue padomoi

1. Pacnio3HaBaHue mjaacTMacc U BOJIOKOH. Jladopamophuie
onvimul

1. KoHcTpynpoBaHHe NEPUOIUYECKON CUCTEMBI

Monenu KpUCTaNINYECKUX PEIIETOK.

[InaBneHne U KpUCTAUIU3ALMS CEPBI.

Omnpenenenue TemMnepaTypbl KpUCTaNIM3alluy BEIIECTBA

A

Onpenenenne TemMnepaTypsl IJIaBIEHNUS U KPUCTAIIM3ALMU MeTajlla



Tema 3. XuMuyeckue peakiuumn
Knaccudukanmst xumuueckux peakuuid. [I[pu3HaKu XMMUYECKUX PEaKIUi.
Peakmiu nonHoro ooMeHa. OKUCIUTETLHO-BOCCTAHOBUTEIIHHBIC PEAKIIHH.

CKOpOCTh XMMHYECKHX peakiuii. BrusHue pa3nudHblXx (PAKTOPOB HA CKOPOCTh PEAKITUH.
XuMuyeckoe paBHoBecHe. [ 'uiponus.

Jlabopamopnuvie onvimut

6. OrmpenaeneHue TEIJIOTHl PEaKIIUM HEUTPATU3ALIUH.

7. DK30TepMUUYECKHE PEAKIUU

8. DHIOTEepMUYECKUE PEAKIIUU

9. BsamMmojeiicTBHE pacTBOpa rUAPOKCHIA OapHsi ¢ CEPHON KHUCIOTOM.

10. M3yuenue peakuuu B3aUMOJCHCTBHS CyIb(pUTa HATPHS C IEPOKCHIOM BOJOPO/A.
11. U3menenue pH B xone OBP

12. BiusiHre KOHIEHTPALUY PEarupyroiX BEIIECTB HA CMEIIEHHE XMMHYECKOrO PABHOBECHSI.
13. XuMHnueckoe paBHOBECHE.

14. Bnusinre oAHOMMEHHBIX MOHOB Ha CMEIICHHE XUMUYECKOT0 PABHOBECHSI.

15. Onpenenenne pH pacTBopoB coneil.

16. BiusiHue TeMiiepatypbl Ha CTENEHb THAPOIH3a.

Jemoncmpayuonnvie onvimeol
1. Bbienenue 1 morIoeH!e TEIUIOThI- MPU3HAK XUMHYECKON pPeaKIny.

2. CpaBHUTENIbHAS XapaKTEPUCTHKA BOCCTAHOBUTENILHOM CIIOCOOHOCTH METAJIIOB.

Tema 4. BemectBa u ux cpoiicta IIpocteie
BellecTBa. Merasubl.

Crnoxnble BemiecTBa. Kiacchl HEOpPraHMYecKMX M OpraHMYecKHX BemiecTB. KHCIOThI
OcHoBaHus. AM(pOTEpHbIE OKCUIBI U THIPOKCHU/IBI.

Jlabopamopnuie onvimoi

17.  OxucneHune xene3a BO BIaXKHOM BO3AYXE.

18. Omnpenenenne pH pacTBOPOB KUCIOT M IIEJIOYEH.
19.  OnpeneneHuie KUCIOTHOCTH IOYBBI.

20. CpaBHEHHE CUJIBI YTOJIBHON U CEPHUCTON KUCIIOT.
21. Kpusas TutpoBanusi ¢ochopHON KUCIOTHI.

22.  AwmdoTepHbIe THAPOKCHIBI.
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MOYPOUYHOE INIAHUPOBAHUE KYPCA BHEYPOUHOM JEATEJIbHOCTH

10 KJIIACC
JlaTa
KosaunuyecrBo yacos poBeeH st
Ne 3aHATHA
Tema ypoka
n/n
Hcnoaniyemoe
Bcero | IIpakTuyeckue | JlaGopaTopHbie oGopynoanue Touxn
padoTnI ONBITHI Pocra
Tema 1. Xumnueckas maboparopusi (5 4acoB)
[TpaBuiia TeXHUKH 0€30aCHOCTH MPU XHUMHYECKOE
1 IIPOBEJCHUH UCCIIEI0BAaHUMN U 1 o0opyoBaHue u
XUMHUYECKOI0 IKCIIEPUMEHTA peaKTUBbI
MenunuHckas anTeyka B KaOUHeTe MeauuuHckas
2 XUMHHU ! anTeyka
JlaGopatopHas
3 3HAKOMCTBO C J1ab0PaTOPHBIM ! Hocyna, ITaTBbI,
06Opy/I0BaHHEM HarpeBaTeJIbHbIE
npuOopbI
XpaHeHHe MaTepUaIoB U PEaKTUBOB B
4 XHMIYECKOH 1a60paToOprH I Habop peaxrusos
. . Hudposas
5 3HaKOMCTBO ¢ paboToil nppoBoii 1 naGopaTopHs ¢

na6opaTopHH. IlogroTroBka JaTYMKOB.

HabOpOM JTaTUYNKOB

Tewma 2. Teoperudeckue OCHOBBI Oprannueckoit xumuu (1 gac)
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Teopust cTpOEHU OPraHUYECKUX
COEIMHEHU I

Tema 2. YrieBonopois! (8 4acoB)

KauectBenHoe onpeaeneHue yriaepoza,

7 BOJZIOPOJIA ¥ XJIOPa B OPraHUYECKUX 1 Jlaboparoproe
semmectBax ([IpakTuueckas padora Nel) obopynosanue
KoHcTpynpoBaHnue mapocTep KHEBBIX

8 MOJIEKYJI OPraHUYECKUX BEIIECTB
(JTaboparopusiii orbIT Nel)

JlaTuuk

5 PanukanbHOE OpOMHPOBaHKE AIKAHOB TEMIIEPaTYpHI,

(IeMOHCTpaIMOHHBIH OIBIT Nel) TCPMOMCTD, ILTATKA
(cnupToOBKa)
[Monyuenne stunena (IIpakrnyeckas

10 pabota Ne2) 1
OTHoOIIEHNE YTIIEBOIOPOIOB K pacTBOPY

11 TIepMaHTaHAaTa Kaaus U GPOMHOM BoJIe. Harunk

. ANIEKTPOIIPOBOHOCTH
(JIaGopaTopHbIit onbIT Ne2) potp
Kayuyku. O3HaKOMIIEHHE C KOJUIEKIIUEN
. Komnexnus

12 «Kayuykun» (1eMOHCTPAIlMOHHBIN OTBIT
Ne2) «Kayaykn»
[IpupoaHbIe ICTOYHUKH YTIEBOJOPOIOB.

Oznakomienue ¢ koekuuen «Hedts n Komnekmuns «Hedts

13 U NIPOAYKTHI €€

MPOIYKTHI €€ MepepadOTKm».
(IeMOHCTpaIMOHHBIH OnbIT Ne3)

nepepadboTKI»
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14

[IpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB.
O3HaKOMJICHHE C KOJUIEKIIUEN
«KameHHbIN yroJiby»

(nemoHcTpanmOHHBIHN OnbIT No4)

Komnexnus

«KaMeHHBIN yrosb»

Tema 3 «Kucmoposa- u a3oTcoaepikaiiie opranndeckue pemectsa» (13 gacon)

Cnuptsl. OKuciaeHre 0JHOATOMHOTO

XUMHYECKOE

15 CIIMpTa B aIbJACTH] (J1a00paTOPHBIN o0opyIoBaHUE H
omnbIT Ne3) PEaKTUBBI
Cnuptsl. KayecTBeHHBIE peakuuy Ha XUMHUECKOe

16 MHOI'0aTOMHBIE CIIUPTHI (J1a00paTOPHBIHA o0opyJ0BaHUE U
onbIT Ned) PEaKTUBBI
®enoubl. PacTBOopeHune geHona B BoJe. XHUMHYECKOE

17 KauecTBeHHbIE peakiiy Ha (hEHOJI. o0opyJ0BaHUE U
(1eMOHCTPAIMOHHBIN OMBIT No5) PCaKTHBBI

XHUMHYECKOE

13 Anpaerunsl. KauecTBeHHBIE peakliy Ha 06opyIOBaHHe 1
anbaeruabl (JabopatopHbIil onbIT NeS) DPEaKTHBbI
KapOonoBeie kucnotsl. Onpenenenue pH

19 pacTBOPOB KapOOHOBBIX KUCIOT Jatunk pH
(;1abopatopHblit onbIT Ne6)
Kap6oHoBble KHCIOTHI. V3yueHue CHIIbI

20 OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT. Jatank pH

(;mabopaTopHbIit onbIT Ne7)
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KapOonossie kucnotsl. OnpeneneHue

21 KOHCTaHT JTUCCOIIMALINU KapOOHOBBIX 1 Jarunk pH
KUCIOT (71a00opaTopHBbIii OmbIT Ne®)
Crnoxuble 3¢upsl. ['uaponns stunanerata

22 B IPpUCYTCTBUHU PACTBOPA HléHOqI/I. 1 I[aTLH/IK pH
(;maGoparopHbIiid onbIT Ne9)
Crnoxuble 3¢upsl. BnusHue xECTKOM

23 BOJIBI HA MBUIO (J1Ta00paTOpHBIH OMBIT No 1 Jatanx pH
10)

. XUMHYECKOE

VYrnesonsl. CBOMCTBA yIJIEBOIOB

24 1 00opynoBaHue U
(;mabopaTopusIit onbiT Nell) PEaKTHBBI

25 AMUHBI 1
AMHHOKHCHOTEL. OnpeneneHnue cpepl XHUMHYECKOE

26 pPacTBOPOB AMUHOKHCIIOT (J1a00paTOPHBIit 1 o0opyJ0BaHUE U
onbIT Ne 12) pEaKTHUBBI
benxu. UccrnenoBanue cBoiCTB OENKOB.

27 KauectBenHbIe peakiii Ha OEJIKHU. 1
(;mabGoparopusiid onbIT Nel3)

Tema 5. BeicokoMoJIeKyIIpHbIE OpraHUuecKue coeuHeHns (7 4acoB)

[Tonumepsr.

28 3HaKOMCTBO € KOJUISKIIHEH TIJIacTMacC 1 Komnexuus

) IJ1acTMacc

(;maGoparopusiid onbIT Nel14)
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[Tonumepsr.

29 3HAKOMCTBO C KOHHCKHHeﬁ BOJIOKOH KOHHeKHI/IH BOJIOKOH
(;maboparopublii onbIT Nel5)
. XuMH4ecKoe

acro3HaBaHUE TUIACTMACC U BOJIOKOH

30 1 o0opyoBaHue
(mpaktuyeckast pabora Ne3) PCAKTUBBI
Pemmenue 3a1a4 Ha HaXOXACHHE
MOJIEKYJISIPHOU (POPMYIIbI OPraHHMUECKOTO
BEIIIECTBA 10 €r0 IJIOTHOCTH U MAaCCOBBIM

31 JOJISIM XUMHYECKUX DJIEMEHTOB,
BXOJIALINX B €r0 COCTaB, WU O
MPOJYKTaM CTOPaHHUS.

XUMHYECKOE

[ToaroToBKa K BBHINOJIHEHUIO

32 A o0opynoBaHuE U
MCCJIE0BATENbCKOr0 POEKTa PEaKTHBBI

XUMHYECKOe

BrinosHeHne MHIMBUAYAIBHON

33 A . y o0opynoBaHuE U
HCCJIEI0BATENLCKOM PaObOTHI. pPEaKTHBEI

34 [TonBenenue UTOroB Kypca
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

15
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OKCIICPUMCHTAJIBHBIX JaHHBIX

11 KJIACC
Jlara
KoaunuecTBO 4acoB nposeeHnst
Ne 3aHATHA
Tema ypoka
n/n
Hcnoan3yemoe
Beero IIpakTnueckne | JlaGopatopHbie oGopynoBanne Touxu
padoThI ONBITHI Pocra
Tema 1. Xumudeckas mabopatopus (5 4acoB)
[IpaBuiia TexHUKHM 0€30aCHOCTH HpHU
1 MIPOBE/ICHUH UCCIIEIOBAHNN I XHUMUYECKOTO 1
JKCIIEPUMEHTA
Meaunuackas
2 MenunuHcKkas anTeuyka B KaOMHETe XUMHUU 1 T —
JlaGopatopHas
1ocCy/1a, ITATUBBI,
3 3HAKOMCTBO C JJaOOpaTOpHBIM 000PYI0BaHUEM 1 HarpeBaTe/bHbIE
npubopsI
XpaHeHHe MaTepHalloB U PEaKTUBOB B
4 XUMHUYECKOH J1abopaTopuu ! Habop peaxrusos
Hudposas maboparopus. [loaroroska
5 JIaTYUKOB U 31eKTpo10B. OO6paboTKa 1 udposas
nabopaTopus

Tewma 2. Ctpoenue BemecTs (6 4acoB)




Crtpoenue atoma. [lepuognyeckuii 3aKoH.
Jlab6opaTopnsriit onbIT Nel. KoncTpynpoBanue
MEPUONYECKON CUCTEMBI.

Tunbsl xuMmuueckol cBsizu. Kpucrammmyeckue
pEIIETKY.

JlaTuuk Temneparypsl

JIaGoparopHblii onbIT Ne2

Mopenn KpUCTAIIIMYECKUX PEIIETOK.

THUIIBI XUMHUYECKOM CBSI3H.
JlabopaTtopHbiit onibIT Ne3

IInaBnenue u KpucTallindalus CCPhl.

THIIBI XMMHYECKOM CBSI3H.

JIaGopatopHblii onbIT Ne4
Onpenenenre TemMnepaTypbl KpUCTaIIU3aluN
BEIIECTBA

JlaTuMk TEMIIEpaTypsl

10

Tumel XUMHUYECKOH CBI3H.

JlabopaTopHbIit onibIT Ne5
OnpeneneHne TeMIepaTypsl IIABICHAS U
KPUCTAJUTN3AIIUN METaIlIa

JlaTuMk TeMIepaTypsl
TepMONIapPHBIN

11

[Tonumepst.
ITpakTruyeckas padora Nel

Pacno3HaBaHue miaacTMacc ¥ BOJIOKOH.

XHUMHUECKOE
o0opynoBaHue u
pEaKTUBEI

Tema 3.

Xumnuaeckue peakiuu (14 gacos)

12

Knaccugukaius XuMHUeCKuX peakiui.

XUMHUYECKOE
o0opynoBaHue u
pEaKTUBEL
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13

[Ipu3HaKy XMMHUYECKUX PEAKLIUN.
JemoHcTpanoHHbI# onbIT Nel

BBII[GJ'IGHI/IG H IIOINIOIICHHUC TCIIJIOTHBI- IIPU3HAK
XHMHYECKOH pE€aKkunu.

JlaT4Mk TEMIIEpaTyphl

14

XUMHUYECKUE PEAKIUU.

JlaGopaTopHbIit ombIT Neb.
OrnpenenieHne TEII0Thl PEaKuU
HEUTpanru3alum.

JlaTuuk TemnepaTypsl

15

XUMHYECKHE pe€aKuuu.

JlabopaTtopHbiit onibIiT Ne7

JlaTuuk TemnepaTypsl
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DK30TepMUYECKHE pEaKLIUU

XUMHUYECKUE PEAKIUU.

16 JIaGopatopHblii onbIT Ne§ JlaT4Mk TEMIIEpaTyphl
OHJ0TEPMHUUECKHUE PEAKIIUU
Peakuuu nonsoro ooMeHa

17 JIaGoparopHblii onbIT Ne9 JaTuuk
BsaumopeiicTBue pactBopa rujipokcuia 6apus NEKTPOIPOBOIHOCTH
C CEpHOM KHUCIIOTOM.
OKMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUH.

13 JIaGopatopuslii onbIT Nel0 JlaTuMk TEMIIEpaTyphl
N3ydeHue peakuy B3auMOICHCTBUS TJTATUHOBBIN
CyJb(puTa HATPUS C IEPOKCUAOM BOJIOPOAA.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

19 JlabopaTtopusbiit onibIT Nel 1 Hatuuk pH
N3menenne pH B xone OBP
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
JIaGopartophslii onbIT Nel2 CpaBHuUTENbHAS

20 N JIaTYMK HATPSDKSHUSI
XapaKTEpUCTHKA BOCCTAHOBUTEIBHOU
CIOCOOHOCTH METAJIJIOB.
CKOpOCTh XMMUYECKUX PEAKIIHIA.

N JaTuuk

JleMoHCTpaliMOHHBIN onbIT No2.

21 3IIEKTPOTIPOBOAHOCTH,
W3yuenue BIUSHUS pa3InYHbIX (PaKTOPOB HA

OropeTka

CKOPOCTb PEaKILINH.
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22

XUMHUYECKOE PAaBHOBECHE.

JIaboparopHbiii onbiT Nel3.

BinsiHue KOHIIEHTpALMK pearupyromux
BCIIIECCTB HA CMCUICHUEC XUMHNYCCKOI'O
paBHOBECHSI.

Becw,
KaJIOpUMETpHUUIECKast
yCTaHOBKa

23

XUMHUYECKOE PAaBHOBECHE.

JIaboparopHsiii onbiT Nel4.

Hartunk pH

Bnusuue oqHOMMEHHBIX HOHOB Ha CMEILICHHUE
XUMHUYCCKOI'O paBHOBCCH .

24

I'mpponus.
JIaboparophblii onbiT Nels.

Onpenenenue pH pacTBopoB coJieid.

Hatunk pH

25

I'uaponus.

JlabopaTophbiit onibIT Nel6. Biusinue
TEMIIEpATypsl Ha CTEIIEHD
THJIPOJIH3A.

Hatunk pH

Tema 4.

BemectBa u ux cBoiictBa (9 yacon)

26

Meramisl. XKeieso.
JlabopaTopHsbiit ortbIT Ne 17.

OxmucieHne xejie3a BO BIaKHOM BO3yX€.

HaT"II/IK JaBJICHUA

27

OcHOBaHUS ¥ KHCIOTHI.

JIaGopatopHslii onbIT NelS8.
Onpenenenne pH pacTBOpOB KUCIIOT U
HIEJI0YEN.

Jaruuk pH

28

Kucnotsl.
JlabopaTopHbrit onibIT Nel9.

OHpe;[eneHHe KHCJIOTHOCTHU ITIOYBBbI.

Hatuuk pH
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Kucnotsr.
29 JIaGopaTopHBIii OTIBIT N920U. ) | ! Taranx pH
CpaBHEHHE CHIIBI YTOJILHOW U CEPHUCTOM
KHCJIOT.
Kucnotsr.
30 JlaGopaTopHbIit onbIT Ne2 1. 1 1 bropetka, natunk pH
Kpusas tutpoBanus ¢ocGopHO KUCTOTHI.
AMdoTepHbIe OKCUIBI U TUIPOKCUIBL.
31 JlabopaTopHbIit onibIT Ne22. 1 1 bropetka, natunk pH
AM@oTepHbIE TUIPOKCUIBI.
XUMHYECKOe
3 [ToaroroBka K BBIIOJHEHHUIO 1 060opy/I0BaHHE 1
HCCIIEA0BATENbCKOr0 MPOEKTa PEAKTHBHI
XuUMHYECKOe
33 BrinosiHeHne MHIMBUAYAIBHOU 1 06Opy10BaHUE 1
HCCIIEeIOBATENbCKON pabOTHI. PEAKTHBBI
34 IlonBenenue UTOroB Kypca 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 22
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