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IlosicHuTeILHAS 3aIIUCKA.

Paboyas nmporpamMma BHEYpOUHOH AEATEILHOCTH O KypCY « Y AUBUTENBHBIM MUP XUMUM JUIS
10-11 knacca cocTaBieHa B COOTBETCTBUHU C:

o  ®deaepanbHBIM 3aKOHOM OT 29.12.2012 Ne 273-D3 (pen. ot 31 07 2020) «O6 o6pazoBanuu B Poc-
curickoit denepanuny;

e MeToANYeCKUMHU PEKOMEHIAIMSIMHE MO CO3/IaHUI0 U ()YHKIIMOHUPOBAHUIO IIEHTPOB IIU(PPOBOTO
obpazoBanus «lT-ky0» (yrBepKICHBI pacropsbkeHneM MHUHHCTEPCTBA MpocBenieHus Poccuiickoit
®enepanun ot 12 stBaps 2021 r Ne P-5);

e 3anpocoM YYaCTHMKOB 00pa30BaTENILHOTO MPOIIECCa;

e  YueOubM mianoM MOY «COIII Ne 1 um. I1.M. Hukomaenko, ¢. CtenHoey;

[IporpaMma 1o BHEYpOYHOU IEATEIBHOCTH «Y IUBUTEIBHBIA MUP XUMHUW» IIPEIHA3HAYCHA JIIS
obyuaroruxcst 10-11 kacca, Kenarnux pacIMpyUTh CBOU 3HAHUS TI0 TAHHOMY MPEAMETY, IIIaHUPYIO-
IIMX B OYAyIIEeM CBSI3aTh CBOIO PO(ECCUOHATBHYIO JIEATENIBHOCTh C XUMUEH, JKENaloIINX C/IaBaTh IK3a-
MEH 0 XUMHH.

Cpok peanu3aiuu mporpamMmmsl — 2 roja, 68 gacos.

AKTyaJIbHOCTh IIPOTPaMMBI CBsI3aHa C HEOOXOJUMOCTBIO peaIU3alluU HKeJlaHus 00yJaroInXxcs
IIKOJIBI 00Jiee TITyOOKO U3ydaTh XMMUIO. YUalluMCsl, KOTOpbIe BBIOEPYT XMMUIO B KaUeCTBE IK3aMEHaI-
OHHOT'O IIPeaMeTa, TOJIKHBI UMETh HE TOJIBLKO 3HAHUM B 00JIaCTH XMMUU, HO U MPAKTUYECKHE YMEHHUS, U
HaBbIKU B IIPOBEJICHUH XUMHUUECKOTO SKCIIEPUMEHTA. 3aHATHS OPUEHTHPOBAHbI HA IOBTOPEHUE, CUCTEMA-
TU3ALMIO U YIITyOJIeHHOE U3ydeHHe Kypca XUMUU OCHOBHOM IIKOJIBI ¥ IOMOTYT 00ydaromuMcs B popmu-
pOBaHUM 3HAHWUW U YMEHHUH 10 JAaHHOMY MPEIMETY.

B ocHoBe peanuzanuu JaHHOW MPOTPAMMBI JIE)KUT CUCTEMHO-ACSATEIbHOCTHBIN MOIX0/1, KOTOPBIN
CO3/a€T OCHOBY JUIsl CAMOCTOSITENILHOTO YCIIEITHOTO YCBOCHHS 00Y4arOIUMHUCS HOBBIX 3HAHUM, YMEHUH,
KOMIIETEHIIN, BUJIOB U CIIOCOOOB JIEATEIHHOCTH U 00ECIIeYrBaeT COOTBETCTBUE ACIATEILHOCTH 00yUaro-
LIUXCS UX BO3PACTY U MHAUBHIYaJIbHBIM 0COOEHHOCTSAM. DMOIMOHATILHOE NIEpEeKUBaHUE Mpollecca OT-
KPBITHS SBJISIETCSI OCHOBOM MOTHBALIMU K 3HAHUSIM, CTUMYJISITOPOM CAMOM YMCTBEHHOM JI€ATEILHOCTH B
JOCTHKEHHUH LI TUYHOCTHOTO, COLIMAIbHOTO U MO3HABATEILHOTO PA3BUTHS 00YUJaAOLIUXCA.

Heab kypcea: co3anue yCiuoBHM A5 yueOHO-HUCCIEI0BATENIbCKON JeSITEIbHOCTH YUaluXcs, Ha-
MIPaBJICHHOM HA paclIdpeHue, yriIyoJieHue 3HaHUH U pa3BUTHE y 00YyJarOIIUXCsl CIOCOOHOCTH K CaMOIIO-
3HAHUIO, CAMOPA3BUTHIO U CAMOOTIPEICTICHHUIO Yepe3 IPeaAMET — XUMHUSL.

3agauu kypca:

nojyiepxkath uHTepec yqamuxcs 10-11 kmacca k u3ydeHuro npeaMera;

pacIIUpUTh U yrIIyOUTh 3HAHHUS 00YYArOIIUXCS TI0 XUMUH,

(dbopMUpPOBaTh YMEHUS U HABBIKHA MIPOBEICHUSI XUMUYECKOTO IKCIICPUMEHTA;

MIOMOYb B TIOJITOTOBKE K DK3aMEHY 110 XUMHH,

peann30BaTh MEXKIIPEIMETHBIC CBS3H €CTECTBEHHOHAYYHBIX IMPEJIMETOB: XUMHH, OUOJIOTHH, (HH-
3HKH.

®  YCTPaHWTb MPOOEIBI B 3HAHUSAX;

Kpr «YIUBUTEIbHBIH MHUP XUMHUW» IIPHU3BaH BOOPYXUTH YYCHUKOB 3HAHUEM JIOTUKH B ITOJAXO0-
AC K PCHICHUAM XUMHWYCCKUX 3a/lda4, paCIIUPUTh U er'IY6I/ITB 3HaHUA 06yqa101u1/1x05{ 10 XMMHH, TIOMOYb
ydqaluuMmces B CI)OpMPIpOBaHI/II/I YMeHI/Iﬁ 1 HABBIKOB B IPOBCACHUN XUMHWYCCKOTI'O OKCIICPUMCHTA, pa60Te C
XUMHWYCCKHUM 060py,HOBaHI/IeM " pCaKTHUBaAMU. IlocTaBieHHbIC 33024l IOMOTaeT pCaIN30BaTh CTPYKTYpa
" COACPIKAHUC KypcCa. B OCHOBY IIOCTPOCHUSA KYpCa IOJIOKEH NMPUHIUII JIOTUYCCKOTO U3JIOKCHUA: IJIA
YCBOCHUA MMOCIICAYIOMICTO MaTCpHralia HCO6XOJII/IMO, KakK IIPpaBUJIO, 3HAHUA IMPCABIAYIICTO. Coz{epxcaHI/Ie
Kypca pa3p360TaHo B COOTBECTCTBHH C €I'0 LICIIAMHA U 3aJa4aMHU.

HpI/I peUICHUN y‘-Ie6HBIX 3a1a4 OCYIICCTBIIACTCA OCO3HAHUC YUAILITUMUCH CBOECH COOCTBEHHOM ACs-
TCIBHOCTH, 00eCcneunBacTCsA CaMOCTOSTEIbHOCTh H AKTUBHOCTh ydamuxcs, JOCTUTA0TCA MMPOYHBIC 3HA-
HHUA U YMCHUS B IPUMCHCHHUU TTOJITYYCHHBIX 3HAHHUH B HCCTAHAAPTHBIX, TBOPUCCKUX 3aTaHUAX. Taxoxe y
JIeTel BOCIIUTHIBACTCS pr)lOJ'IIOGI/Ie, HOCJIICYCTPEMIICHHOCTD, pa3BUBACTCS YyBCTBO OTBECTCTBCHHOCTH,
YIIOPCTBO U HACTOMYHUBOCTD B JOCTHIKECHUHU IIOCTABICHHOM IEJIH.



Pemenne yaeOHbIX 3a7a4 TpeOyeT OT ydaluxcs yMEHUs JIOTHYECKU PACCyXIaTh, IJIAHUPOBATb,
JieTaTh KpaTKUeE 3alrCH, IPOU3BOINUTh PACUuCThl 1 000CHOBBIBATH MX TEOPETUUECKUMHU MPEANIOCHUIKAMH,
mddepeHnnpoBaTh onpeaeneHHbIE MPOOIEMbI Ha OT/IEIbHBIE BOTIPOCHL, IOCJIE OTBETOB, HA KOTOPBIE pe-
LIAK0TCS] UCXO/IHbIE MPOOsIeMbl B 11esI0M. [Ipy 3TOM HE TOJIBKO 3aKpEIUISIIOTCS U Pa3BUBAIOTCS 3HAHUA U
HaBBIKH, IOJyY€HHBIE paHee, HO U (POPMHUPYIOTCS HOBBIE.

@D opMBbI KOHTPOJIA
WToroBelii 3auet B (hopMe TecTa M PelIeHHH YKCIIEPUMEHTAIBHBIX 3a/1a4.

TpeGoBanus K YPOBHIO NOATOTOBKH 00y4aIOIIMXCH:

1. [IpeameTHBIE pe3yabTaThI
Yyamuecst J0JKHBI 3HATL/IIOHUMATh:
o OHpCHCJ'ICHI/Ifl I/ISY‘IGHHBIX HOHSITHﬁ;
e KJIacCU(DHKAIIUIO U3y4aeMbIX OOBEKTOB U SIBJIICHHI;
o OCHOBHBIC XUMHNUYECCKHUEC 3aKOHHEI,
[ SA3BIK XUMHU,
e CcrocoObI MOJyYEHHUs, PACIIO3HABAHUS U MCIIOJB30BAHMS U3y4aeMbIX BEIIECTB;
aJTOPUTMBI PELICHUS PACUETHBIX 3a/1a4:
e Ha HaXOXJIEHHWE MACCOBOM JIOJIM XUMHUUYECKOTO dJIeMEHTA IO (popMysie COeTUHEHHS;
e MacCOBOM JI0JIM BEIIECTBA B PACTBOPE;
e KOJIMYECTBA BEIIECTBA;
e 00bBEMa WM MACChI TI0 KOJMYECTBY BEIIECTBA, 00BEMY UM MaCCe PEareHTOB WITH IIPOYKTOB pe-
aKIINH,
e HAXOXJEHHWE KOJMYECTBA BEIIECTBA, MACChl, 00bEMa BEIECTBA 10 YPABHEHUIO PEAKIINH , €CITH
OJIHO M3 BEISCTB HaXOUTCS B U30BITKE;
e HaxoxJeHue % OT TEOPETUIECKH BOZMOKHOTO BBIXO/1a MPOAYKTA PEAKIIUH.
e AJTOPUTM pPEIICHUS KAaYeCTBEHHBIX 3a]1a4.

2. MeranpeaMeTHbIE pe3yJbTaThl
Yyammecsi 10J2KHbI 3HATH/YyMeTh:
e  ONUCHIBAThH HAOJIOIa€MbIC UJIH MPOBOJUMBIC IKCIIEPUMEHTHI, UCTIOJIB3YS JIJIs 3TOTO €CTECTBEHHBIN
(pycckuii) S3bIK U SI3bIK XUMUH,
e JIeNIaTh BBIBOJIBI U YMO3AKIIOUEHHUS U3 HAOIIOACHUHN M SKCIIEPUMEHTOB, H3y4aeMbIX XUMHUYECKUX
SIBJICHU;
e KPUTHUYECKHU OIEHUBATh HHPOPMAIIHIO, MTOTYyIAEMYIO U3 Pa3IMUHbIX HHPOPMAIIMOHHBIX HCTOYHH -
KOB.
e 3HaTh Th npu u3yueHnn BemecTs, 3HAKOMCTBE C JIAOOPATOPHBIM 000PYIOBaHUEM U MPOBEACHUN
1abopaTOPHBIX SKCIIEPUMEHTOB, a TaK K€ IIPU UCIOJIb30BaHUH BEIIECTB B OBITY;
e  AHANU3UPOBATH U OLICHUBATH HCIIOJIb30BAHNE BEIIECTB B OBITY, MOCIEACTBUS UX MIPUMEHEHUS s
OKpY’Karollel cpeibl OBITOBOI 1EATEIHbHOCTH YEI0BEKa;
e IUJJAHUPOBATh M MMPOBOJIUTHh XUMUUYCCKUN IKCIICPUMEHT;
e  HCIMOJH30BaTh BEIIECTBA B COOTBETCTBHU C MX MPEAHA3HAUCHUEM U CBONCTBAMU, OMIMCAHHBIMU B
HWHCTPYKIUSAX 110 TPUMEHEHHUIO.
e pemiaTh KOMOWHUPOBAHHBIE 33/1a4H M 337a4¥ TIOBBIIIICHHON CII0)KHOCTH.
TUTAHUPOBATH CBOIO pabOTy MO BBEIOOPY TEMBI MPOEKTa, CIIOCOOOB €ro peaqn3aluy U 3alIUThI.

3. JINYHOCTHBIE Pe3yJIbTATHI.
Yuammecsi 10J1KHbI 3HATH/IIOHUMATh/yMeTh:

e 3HATh U MOHMMATh COLMAIBbHYIO 3HAYMMOCTh U COJIep KaHue npodeccHii, CBA3aHHBIX C XUMHEH;

e  HCIBITBIBATH: YyBCTBO FOPAOCTH 33 POCCUICKYIO XUMHUECKYIO HAYKy U YBa)KEHUE K UCTOPUU €€
Pa3BUTHS; YBaXKEHUE U IPUHATHE JOCTH)KEHUH XUMHUH B MUPE; CAMOYBAKEHUE U SMOLIMOHAIILHO
MOJIOKUTENFHOE OTHOIICHHUE K cele;

e yMETh CIIyIIATh U CJBIIIATH MAPTHEPA, IPU3HABATH MIPABO KAXKJIOTO HAa COOCTBEHHOE MHEHUE U
MIPUHUMATD PELIECHUs C YIETOM HO3ULHMI BCEX YJACTHUKOB;



IIPU3HABATh: LIEHHOCTH 3/10POBbsI (CBOETO U APYrUX JIOAEH); HEOOXOAUMOCTh CAMOBBIPAYKEHUS,
caMmopeaau3aly, COLUAIbHOIO IPU3HAHMUS;

OCO3HABATh: FTOTOBHOCTH (WJIM HETOTOBHOCTH) K CAMOCTOSITEIIbHBIM IIOCTYIIKaM U JEHCTBUSIM,
MIPUHATHIO OTBETCTBEHHOCTH 33 UX PE3YJIbTAaThl; TOTOBHOCTD (MJIM HETOTOBHOCTh) OTKPBITO BbIpa-
’aTh U OTCTaMBATh CBOIO MO3UIIMIO U KPUTUYHO OTHOCUTHCS K CBOMM MOCTYIIKAM;

YyMemb: YCTaHABIUBATh CBA3b MEK/Y LEJIbIO U3yUEHUS] XUMUU U TEM, JJI YETO OHA OCYILECTBIIA-
eTcsi (MOTHBaMHu);

Yuyamuecs moJjgy4vaT BO3MOKHOCTb HAYIUTLCHA:

Pemrate xumuveckne 3a1a4u 1Mo XUMUYECKUM (POpPMyJIaM U XUMUYECKAM YPABHEHUSIM, TTOJTyYCH -
HBIX BO BpeMs U3y4€HHUs 0a30BbIX KypCOB;

Haxouts panoHanbHbIi cIOCO0 peleHus;

YcTaHaBnuBaTh MPOCTEHITYIO, MOJIEKYISPHYIO U CTPYKTYPHYIO (JOPMYIIBI;

BbInosiHATE pacyeTsl Ha OCHOBE OCHOBHBIX 3aKOHOB XMMMH;

I'oToBHTH pacTBOPHI € 33JaHHON KOHIIEHTPALMEN U3 paCTBOPOB C YKa3aHHON MacCOBOM JIOJIEH;
OmnpenensiTb MacCOBBIE JOJIM PACTBOPEHHOI'O BEILECTBA B PACTBOPE M MACChl PACTBOPEHHOTO BE-
LIECTBA, a TAKXKE B CMECHX;

BbInosHATE pacyeTsl 0 ypaBHEHUSAM peaklMii MPOTEKaoLUX B pacTBOpax;

BBINOIHATE pacyeTsl MO ONPEIEIEHUI0 COAEPKAHUSA CMECH BEILECTB € MapajlIeNIbHO WM Hocie-
JIOBATENbHO MPOTEKAIOIIUMHU PEAKIUSIMUI MEXKIY HUMU;

Pemate 3agaun Ha pa3/eneHUEe BEIIECTB;

Pematsh 3a1aum 1o ypaBHEHUSIM 3JIEKTPOJIN3a U OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIMA
Boruncnsate MoniekynspHbie (GOpMYJIIbl BEIIECTB.

Mecro y4eOHOIo Kypca B yICOHOM ILIAHE:

[Ipu popmupoBanuu yueOHOTO TJIaHa Ha OBJIAJICHUE KYpCOM BHEYPOUHOM NIEATENBHOCTH «Y IUBU-

TenbHBIN Mup xuMun» B 10-11 knaccax Beigeneno 1 gac B Henento (34 yaca B rof, 68 4acoB 3a 2 roja).

Hcxons u3 ypoBHS 00ydeHHOCTH KJlacca, MCIOJb3YIOTCS HarJIAIHBIE, CIOBECHBIE METObI; TPYII-

MOBBIE, UHIUBUIYaJIbHBIE, Pa3HOYPOBHEBbIE (QOpMBI paboThl. [IpHOpPUTETHBIM METOIOM SIBISETCS BBI-
MOJIHEHUE MPAKTUYECKUX padoT.

Kypc «Y nuButenbHbIi MUp XUMHN» 11 ydamuxcs 10 kiaacca COCTOUT U3 CICIYIOMINX Pa3IeIoB:

Ne
Pa3gennl 1 TeMBI Kos1-Bo yacos
n/n
1 Crtpoenue aToma 4
2 XHUMHYECKUH IKCTIEPUMEHT B OPraHUYECKON XUMUHN 24
3 XHUMHUYECKUE PEAKITUU 6
Hroro: 34

Kypc npeanonaraer npoBeieHrne AeMOHCTpalUii, HAOIIOIEHUH, OIBITOB, JJA0OPATOPHBIX U MPaK-

Tryeckux pabot. B 10 kacce BKIIOUEHBI CIEAYIOUINE padOTHI:

IIpakr. pad. «OnpeneseHne Ka4eCTBEHHOIO COCTaBa OPraHUYECKOTO BEIIECTBA»
JIa0.p. Nel «KauecTBeHHBIE PEAKIIMHM HA ONPEACICHUE AJIKAHOBY
JIa0.onbIT «B3aumoeiicTBUE 3TUIIEHA ¢ pACTBOPOM II€pMaHraHaTa KaJus»

Jlab.onbIT «B3auMoeiCTBHE alleTUIIEHA C pacTBOPOM II€CpMaAHTaHATaA KaJIUI»

JIao.p. Ne2 «KauecTBeHHBIE peaKIIMU Ha ONIPEIECTICHUE AJIb/IETUIOBY
OmnbiT «CpaBHEHUE TEMIIEPATYPbl KUIIEHUSI OJTHOATOMHBIX CIUPTOB)

OnbiT «CpaBHEHHE TeMIEpaTyp KUIIEHUS U30MEPOBY
OnbiT «M3ydyeHne ucnapeHus OpraHM4ecKUX BEIIECTBY»

JIa0.p. Ne3 «PenieHue skcriepMMEHTAIBHBIX 3a]ja4 Ha paclio3HaBaHWE OPraHUYECKUX BEIIECTB»
JIa6.p. Ne4 «BnusiHue Temneparypsl Ha CBOHCTBa OEIKOBY

JIa6.p. NeS «BnusiHue akTHBAaTOPOB M HHTUOMTOPOB Ha PaboOTy (pepMEHTOBY



o Jla0d.p. Ne6 «KauecTBeHHas peakiusi Ha BUTaMUH A»
o Jla6.p. Ne7 «KonuuecTBeHHOE omnpe/eneHre BuTamuia P B yae»
o Jla6.p. Ne 8 «3aBUCHMOCTD CKOPOCTH PEAKLIUHU OT KOHIICHTPALUU PEarupyromnx BeIIeCTB»

Coaep:xkaHue y4eOHOro Kypca: «YAMBHUTEIbHBIA MUP XUMHI»
10 kaacc
(34 gaca, 1 yac B He/1eJ110)

Paznen 1. Ctpoenne atoma (4 yaca)

BBonnsiii unctpykrax no Th. Ocobennoctu kypca oprannyeckoit xumun. Th npu pabote ¢ opra-
HUYECKMMHU BelecTBaMHu. [lepcrieKTHBbI pa3BUTHS OpraHMYECKO XUMUHU Ha COBPEMEHHOM JTare. Xapak-
TEPUCTUKA XMMUYECKUX CBSI3€l B OpraHMYECKUX BelllecTBax. B3auMHoe BiIusHUE aTOMOB B MOJIEKYJIaX.
KauecTBeHHOE onpeenenue yriepo/ia, BOJ0OpoJa U XJIopa B OpraHn4eckux BeuecTBax. Pagukan u QpyHk-
[IMOHAJIbHAS TPYIIA B OPTaHMUYECKHX BeIleCTBaX. BimsHue paankanoB U QYHKIIMOHAIBHBIX TPYIIT Ha QU -
3UYECKHE U XUMUYECKHE CBOWCTBA OPraHMYECKUX BEILIECTB.

e Ilpaktuueckoe 3anstue Nel «OnpeneneHne KaueCTBEHHOTO COCTaBa OPraHUYECKOrO BELIECTBA

Paznen 2. Xumuueckuii IKCepUMeHT B Oprannveckoii xumuu (24 yaca)

Knaccudukanus oprannueckux Bemiects. HomeHki1aTypa opraHiueckrx BeIlecTB, HalMCcaHue
CTPYKTYPHBIX (OpMYI U KiIaccuuKaiys OpraHnyecKrX BELIecTB M0 Ha3BaHUI0. O0IIe XUMUYECKUE
CBOICTBA U MOJIyYEHUE AJIKAHOB, IIUKJIOAJIKAHOB, UX OTIIMYUTENbHbIE CBOKCTBA. O0IIMe XUMUYECKHE
CBOICTBA U MOJIy4YE€HHE AJIKEHOB, AJIKMHOB, aJIKaIN€HOB, UX OTIMYUTENbHBIE CBOMCTBA. O01IMe XUMHYe-
CKHE CBOICTBaA U MOJIyY€HHE apEHOB, UX OTIMYUTENbHbIE CBOWCTBA. [ 'eHeTHUecKast CBsI3b MEX]y YIJI€BO-
nopojaMu. ANTOpuTM perieHus 3a1ad. OnpeaeneHne MoIeKyIsIpHON (GOpPMYIIbI 110 TPOAYKTaM CrOpPaHMUs,
10 MacCOBBIM JIOJISIM 371eMeHTOB. OO0II1e XUuMUYECKUe CBOMCTBA U MOJIY4YE€HUE KHCIOPOICOAEPKALIIX
OpPraHUYeCKUX COCTUHEHUIN: CIIUPTHI, TPOCTHIE 3(PUPHI, (PEHOJIBI, AJTbAETH b, KETOHBI, KAPOOHOBBIE KH-
CIIOTBI, CJI0KHBIE d(QUPBIL, XKUPBI, YTIeBOIbl. OOLIMEe XUMUYECKHE CBOMCTBA U MOJy4eHUE a30TCOIepxKa-
IIMX OPraHUYECKUX COCAUHEHUI: aMUHBI, AMUHOKHUCIIOTHI, OenKku. PepMEeHThI U BUTAMHUHBI — UX POJIb B
OpraHM3Max 4YeJIOBEKa, )KUBOTHBIX U PACTECHUM.
e Jla0.p. Nel «KauecTBeHHBIE peakiMy Ha ONPEICTICHUE AIKAHOBY
e Jla0.onbiT Ne2 «B3anmojeicTBUE 3THIIEHA C pACTBOPOM IE€pMaHTaHaTa KaJIus»

e Jla6.onbiT Ne3 «B3aumoeiicTBUE alleTUIICEHa C paCTBOPOM IEpMAaHTaHaTa KaJIs»

o Jla0.p. Ne2 «KayecTBeHHbIE peakilMy Ha ONPEICIICHUE AJIbJACTHI0B
¢  OmnbiT Nel «CpaBHEHHE TeMIIEPATYPhl KUTICHHUS OJTHOATOMHBIX CITUPTOB)

e  OmnbIT Ne2 «CpaBHEeHHE TEMIIEPATYP KUTICHUS U30MEPOB»
e  OmnbiT Ne3 «3yueHue ucnapeHusi OpraHM4eCKUX BEILIECTBY

o Jlao.p. Ne3 «Pemenue skcriepuMeHTAIbHBIX 33/]a4 Ha PACMO3HABAHHE OPTraHHMUECKUX BEIIECTB»
o Jlad.p. Ne4 «BnusiHre Temnepatypsl Ha CBOICTBa OEIKOB)

o Jlab.p. Ne7 «BnusHue akTUBATOPOB U HHTUOUTOPOB Ha paboTy (hepMEHTOBY

o Jla0.p. Ne9 «KauecTBeHHas peakiys Ha BUTAMUH A»

o Jlao.p. Ne10 «KonndecTBeHHOE omnpeiesieHre BuTaMuHa P B yae»

Pa3nen 3. Xumunueckue peakiyu (6 yacos)
Kraccudukariust XAMUYECKMX peakinii B OpPraHnIecKoil XAMHUU Ha OCHOBE OOIIHX TS BCEX peak-
[[U TPU3HAKOB: CTPOCHUE M COCTAB MCXOJHBIX U KOHEUHBIX MPOAYKTOB; H3MEHEHHE CTEIICHEH OKHUCIIe-
HUSI pearvpyroNUX YaCTUIl; TEIUTOBOM 3(D(DEeKT peakinu; ee 00paTuMoCTh U T.1. CKOPOCTh XUMUIECKUX
peakituii. 3aBUCMMOCTh CKOPOCTH PEaKIIUU OT Pa3IMUHbIX (haKTOPOB.
o Jlao.p. Nell «3aBHCHMOCTh CKOPOCTH PEAKIIUH OT KOHIICHTPAIIMH PEarupyroIinX BEIIECTBY
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Kypc «YauBuTeAbHBII MUP XUMUMW» J1Js1 yuamuxcs 11 kiiacca coCTOUT U3 CJIeYHOIIUX

pa3/ieson:
Ne
Paznennl n TeMbl Kou-Bo yacoB

n/n
1 Baeaenue 1
2 XUMUYECKUE peakuu. XUMHUYECKUN SKCIIEPUMEHT 18
3 XUMUYECKUH petIeOHUK 10
4 I'eHeTHYeCKas CBSI3b B XUMUU 5
HTroro: 34

Kypc npennonaraer npoBeaeHue AeMOHCTpaAIUA, HAOMIOIEHUN, ONTBITOB, TA0OPATOPHBIX U MPaK-
THYecKkuX padot. B 11 kmacce BKIIIOUEHBI CleAyIONIUe padoOTHI:
o Jla6.ombIT No26 «3menenue pH B X0/1€ OKUCTUTENIHHO-BOCCTAHOBUTEIBHBIX PEAKITHII

o Jla6.p. Nel «3neKTpoJin3 BOJHBIX PACTBOPOB JIEKTPOJUTOBY
o Jla6.p. Ne2 «I'uaposii3 HEOPraHUUECKUX BEIIECTBY
e Jlab.onbiT Nell «lllenouHoi ruapoau3 aTUIALIETATa»

e [IIpakr.p. Nel «Penienune skciepuMeHTaIbHbIX 33/1a4 Ha PACIIO3HABAHNE HEOPraHUYECKHUX BEIIECTB)
e [Ipakr.p. Ne2 «Pemenune sKCriepuMEHTaIbHBIX 33]1a4 HAa PACIIO3HABAHME OPraHUYECKHUX BEIIECTB)

o Jlab.onbIT Ne21 «CunbHble U cialble AIEKTPOIUTH»
e Jlab.onbIT Ne29 «B3aumoneiictBre rupokcua 6apus ¢ CepHOI KHCIOTON

Conep:xxanue y4e0HOro Kypca: «Y IMBHTEJIbHbIA MUP XUMHID)
11 kaacc
(34 yaca, 1 yac B He/1eJI10)

Beenenue (1 uac)

BBoaubiit uncrpykrax no Th.

[ToBTOpEeHue npaBui pabOThl ¢ HEOPrAaHUYECKUMU U OPraHMYECKUMHU BEIIECTBAMU. 3HAKOMCTBO C
KYpPCOM 3aHATHI Ha Y4€OHBIN TO/I.

Paznen 1. «XumMuueckne peakuun. XuMHUecKHii sxcnepumMent» (18 yacoB)
OKHCANTENEHO-BOCCTAHOBUTENbHBIEC peakii. OCHOBHbIE BOCCTAHOBUTENN U OKUCIIUTEIH, UX OCO-
oennoctu. Crenens okucieHus. Knaccudpukamus OBP. IToBTopenne n 060061eHne 3HaHuii 00 OKHCITH -
TEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX, BAXXHEHIIINX OKUCIUTENSIX U
BoccTaHoBUTENX. [IporHo3upoBanme cocraBa MPOayKTOB OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIUM.
Crnioco0 paccTtaHOBKY KO3(PPHUIIMEHTOB B yPaBHEHUSIX OKUCIUTENHEHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.
DNEKTPOIN3 PacIIaBOB U pacTBOPOB. DAKTOPHI, BIUAIONINE HA XapaKTep ANEKTPOIHBIX MTPOILIECCOB.
DNEeKTPOIN3 HEOPTAHUYECKUX U OpraHUuecKuX BemlecTB. ['uaponus. Tun ruaponusa u cpesa TUIPOIIH3a.
Oco0eHHOCTh MPOTEKaHUs THIPOIN3a HEOPTraHUYECKUX U OpraHnYecKuX BeecTB. [loBTopenue u 3akper-
JICHUE 3HAHUM pacro3HaBaHUs HEOPraHUYECKUX U OPraHnYeCcKUX BenlecTB. [IpoBeneHne kauecTBEHHBIX
peakuuii. Peakiuu Mex 1y CIIO’KHBIMU BEIIECTBAMU B PaCTBOpax. DJIEKTPOIUTHI U HEATEKTPOoIuThl. Heoo-
XOJUMBIE YCIIOBUS IPOTEKAHUS PEAKLIANA MEXTY dJIEKTPOIUTAMH.
e Jlad.onbIT Ne26 «M3meHenue pH B Xx01€ OKHCIUTENBbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI»
e Jla0.p. Nel «OnekTposn3 BOAHBIX PaCTBOPOB JIEKTPOJIUTOBY
e Jlad.p. Ne2 «I'unponn3 HEOPraHUYECKUX BEILIECTB
e Jla6.ombiT Nell «lllenouHoii ruapoIn3 3TUIALIETaTa»
e [Ipakrt.p. Nel «Pemnienne skcriepMMEHTaIbHBIX 3a/1a4 HAa PAcllO3HABAaHNE HEOPraHUYECKUX BELIECTBY
e [Ipakrt.p. Ne2 «Penienue skcriepuMEHTAIBHBIX 33/1a4 HAa PaClIO3HABAHNE OPTaHUYECKUX BEILIECTB
e Jlab.onbiT Ne21 «CunpHbIe U c1a0ble 3JEKTPOIUTHI)

o Jlad.onbIT Ne29 «B3aumoaeiicTBre rTupoKcHIa 0apus ¢ CEpHOM KHCIOTON



Paznen 2. «Xumunueckuii pemedonnk» (10 yacos)

Brruncnenue maccoBoil 10711 BelleCTBA B CMECH WIIM B PacTBOpe. 3HAUEHHUE 3TUX PACUETOB B IO-
BCE/IHEBHOM >KMU3HU. PacueTsl Mo TEpPMOXMMUYECKUM YPABHEHHUSM Ha PacyeT BbIJCIUBIICIHCS UM MOTJIO-
IIEHHOHW TeTuoThl. HaxoxaeHre Macchl Wi 00beMa y4aCTHUKOB PEAKIIHH 10 H3BECTHOMY KOJIUYECTBY
BBIJICJIMBIIEHCS WM MOTJIONIEHHOM TeIUIOThl. PacueTsl Macchl BelecTBa Wik 00beMa rasa 1no u3BeCTHOMY
KOJIMYECTBY, Macce Wi 00beMy BeniecTB. [IOHATHS «H30BITOK», «HEAOCTATOKY, KIIPUMECHY.

Pemenue 3agau Ha onpeneneHue GopMyIibl BEIIECTBA MO0 MACCOBBIM JOJISIM XUMHUYECKUX JIEMEH -
TOB WK 10 00mel popmyne BemecTa. Onpenencaue GopMyIibl BEIIECTBA IO MPOIyKTaM cropanus. Om-
penencHue GopMyIibl BeMIECTBA M0 XUMUYECKUM CBOMCTBaM. PerieHne 3amaq Ha pacyeT TeopeTHIeCKOro
WJTU TIPAKTUYECKOTO BBIXO/IA MTPOYKTOB PEAKIIUU IO XUMUUECKUM ypaBHEHUSIM.

Pemrenue 3agau pa3HooOpa3HbBIX 1O COACPIKAHUIO U AJITOPUTMY BBINOJHEHUA. Perenue 3aiay no-
BBIIIIEHHOM CIIOKHOCTH, HAIIPaBJIECHHBIX HA Pa3BUTHE JIOTHYECKOTO U TBOPUYECKOTO MBIIIUICHHS], YMEHUE
HAaxOJIUTh HECTAHJIAPTHBIN MOXO] K PEIICHUIO 33/1a4d 1 BEIOMPATh PallMOHAIBHBIN CITOCO0 WX pelIeHUs

Paznen 3. «I'eHeTHyeckasi cBsi3b B XuMum» (5 yacoB)
['eHeTnueckas CBA3b MEXAY KIaCCaMHU HEOPTAaHUYECKUX COCMHEHUN. [ eHeTnueckas CBA3b MEXKIY
KJIaCCaMU OPraHMYECKUX COCTMHEHUU. ['eHeTnuecKas CBsA3b MEXK/Iy KJIaCCAaMU HEOPraHWYECKUX U OpraHH -
YeCKNX COSIMHEHNH.



TEMATHYECKOE INIAHUPOBAHUE «YIUBUTEJIbHBIA MUP XUMHUWN» 10 KJIACC

Ne IIpumeyanus
Tema C
sAHSITHSE oJep:KaHHe ®opma nposeeHUs
3aHATHSA
Paznen 1. «Ctpoenne atomay (4 yaca)
1 Bgenenune. OcobeHHocTu Kypca oprannueckoil xumuu. Th npu pa- | BBoausiii nnctpykTax no Th. 3nakom- Kpyrasrii cron
00Te ¢ OpraHN4eCKMMH BEIIECTBAMU CTBO C KypCOM 3aHSTHI Ha y4eOHBbII To.
[IepcniekTHBBI pa3BUTHSA OPTaHUUYECKON
XMMHH Ha COBPEMEHHOM 3Tane
2 XHWMHUYECKHUE CBS3U B OPraHUYECKHUX BEUIECTBAX. 3ABUCUMOCTD XapakTepucTuKa XMMUYECKHUX CBSI3ed B | TpeHuHr
CBOJMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS OpraHHYEecKUX BellecTBax. Bzaumuoe
BJIUSTHUE aTOMOB B MOJIEKYJIaxX
3 Ilpakmuuecxoe 3auamue Nel «Onpedenenue kawecmeeHHO20 CO- KauecTBeHHOE onpeneneHue yriepoaa, [IpakTukym
CMasa op2anuyecKo20 8eujecmea BOJIOpO/Zia M XJIOpA B OPraHNYCCKUX BC-
HIecTBax
4 Pagukan u pyHKIMOHANIBHAS IPYIa B OPraHUYECKUX BELECTBAX Bnusinue paaukanoB u pyHKIIMOHANBHBIX | TpeHUHT
Ipymn Ha GpU3NYECKre U XUMUYECKUE
CBOMCTBA OPraHUYECKHUX BEUICCTB
Paznen 2. « XuMHYeCKHii IKCIIEPUMEHT B OPraHu4ecKoii xumumn» (24 gaca)
5 Knaccugukanus oprannueckux semects. Homenknarypa Knaccugukanus oprannueckux Be- Bukropuna

niectB. HomeHknarypa opraHnueckux
BEIIECTB, HAITMCAHUE CTPYKTYPHBIX
dbopmyn u knaccudukanus opranude-
CKHX BEILIECTB M0 HAa3BAHUIO




OOm1re XMMUYEeCKHe CBOMCTBA U MOJIyYCHUE TIPEACTIbHBIX OpraHu-
YEeCKUX COEOUHEHUN

OO0mme XuMHYECKHE CBOMCTBA U TOJTY-
YyeHHEe aJIKaHOB, IIMKJIOAIKAHOB, UX OT-
JINYUTENLHEIE CBOIICTBA

Kpyraslii cron

7 [Ipaktudeckas padora No2 «KauecTBeHHBIE peakuu Ha onpenene- | Ha mpakTuke HayduThCs oTiiM4aTh anka- | [Ipaktukym
HUE aJIKAaHOB» HBI OT JIPYI'MX OPraHUYECKUX COEqUHE-
1505071
8 OO011re XMMHUYECKUE CBOMCTBA HENPEIENbHBIX OPraHUUYECKHUX CO- OO61ue xuMHUYecKue cBoiicTBa u nosty- | Buxktopuna
eIMHEHU N YEHHE aJIKEHOB, aJIKNHOB, aJIKaJUEHOB,
UX OTJINYUTENIbHBIE CBOMCTBA
9 [Tonyuenue HenpeAEeTbHBIX OPrAaHUYECKUX COETUHEHUI UCCIIEIOBaHHE
10 Jlabopamopmnwiii onvim Nel «Bzaumooeticmsue smunena ¢ pacmeo- | IlonydeHne sTuaeHa U U3y4eHue ero [TpakTukym
POM NepMaHeanama Kaaus» CBOWCTB
11 Jlabopamopmuwiti onbim Ne2 «Bzaumoodeticmeue ayemunena [Tonyyenue aneTuinena U U3y4eHue ero [IpakTukym
C pacmeopom nepmaneanama Kaiusy CBOJCTB
12 OO6mue XuMHUIECKHEe CBOMCTBA M TIOJIydeHHE apoMaTHIecKuX yrie- | O0mue XuMu4YecKkue CBOMCTBa U Moly- | Buktopuna
BOJIOPOJIOB YEHUE apEHOB, UX OTJIINYUTEIbHBIE CBOM-
CTBa
13 ['eneTnyeckas cBsI3b MKy NPEACIbHBIMYA U HETIPEACIbHBIMU OP- ['eneTndeckas CBA3b MEXIY yriaeBoaopo- | TpeHuHr

TaHNYCCKUMHU COCANHCHUAIMU

JTaM#




14

Pemrenne pacueTHsIX 3a1a4

Anroputm pewenus 3aaad. OnpeneneHue
MOJICKYJIIPHOH (POPMYITBI TIO MPOTyKTaM
CrOpaHHsl, 110 MAaCCOBBIM JI0JISIM DJIEMEH-
TOB

Tpenunr

15 OOmIre XuMUYeCcKre CBOMCTBA U MOJTydeHHEe KUciIopoacoaepkamux | OOuire XxuMudeckne CBoicTBa u moity- | Kpyrasrit croi
OpraHMYECKUX COCAUHEHUN YEHHE KUCIOPOJICOIEP/KALIMX OpPraHu-
YECKUX COEAMHEHUN: CIIUPTHI, IPOCThIE
3¢upsl, GEHOIIBI, AJIbIAETUIBI, KETOHBI,
KapOOHOBBIE KMCIIOTHI, CJIOXKHBIE ADUPBI,
JKUPBI, YTIIEBOIBI
16 [IpaxTueckas padota Ne3 «KauecTBeHHBIE peakiuu Ha onpenene- | Ha nmpakTuke HayduThes oTiIMYath amb- | [IpakTukym
HUE aJIbJIETHIOBY JETUJIbl OT IPYTHX OPraHHUYECKUX CO-
eIUHEHUN
17 Jlabopamopuwiii onvim Ne3«Cpasrnenue memnepamypbl HccnenoBanue GpuU3NIECKUX CBOMCTB [TpakTukym
KUneHust 00OHOAMOMHBIXCHUPMOB) CIIUPTOB
Jlabopamopmnwiit onvim Ne4 « Cpasnenue memnepamyp KuneHus
usomepos»
18 Jlabopamopmnwiii onvim Ne5 «H3yuenue ucnapenus opeanuyeckux UccnenoBanue GpU3NIECKUX CBOMCTB [IpakTukym
geujecme CIIUPTOB
19 Jlabopamopmnsiii onvim Ne6 « Onpeodenerue snekmponpogoonocmu u | VI3ydeHne XuMU4ecKue CBOMCTBA Kap- [IpakTukym
pPH pacmeopa yxcycroii kuciomoi» OOHOBBIX KHCIIOT
20 Jlabopamopmnwiit onvim Ne7 «H3yuenue cuibt 00HOOCHOBHLIX Kapbo- | VI3ydeHne XuMHu4yeckue CBOMCTBa Kap- [IpakTukym

HOBblX Kuciom»

OOHOBBIX KHACJIOT



http://www.telenir.net/uchebniki/himija_polnyi_spravochnik_dlja_podgotovki_k_egye/p11.php#metkadoc3
http://www.telenir.net/uchebniki/himija_polnyi_spravochnik_dlja_podgotovki_k_egye/p11.php#metkadoc4
http://www.telenir.net/uchebniki/himija_polnyi_spravochnik_dlja_podgotovki_k_egye/p11.php#metkadoc4
http://www.telenir.net/uchebniki/himija_polnyi_spravochnik_dlja_podgotovki_k_egye/p11.php#metkadoc5

21  [[IpaxTtuueckas pabota Ne4 «PemeHne sKCIIEpUMEHTANIBHBIX 3a/1auHa | 3aKpenuTh Ha MpaKTHUKE yMeHus pacno- | [Ipaktukym
pacrio3HaBaHUE OPraHUYECKUX BEIIECTB)» 3HaBaTb OPraHUYECKUE BEILIECTBA
22 OO01re XMMUYECKUE CBOMCTBA U TIOJMYICHHE a30TCOACPIKAIIUX OP- OO0mue xuMHuUecKre CBOMCTBa U noJty- | Kpyrisliit cron
TFaHUYECKUX COECTUHEHUM YEHHE a30TCOJIEPKAIINX OPraHuYEeCKUX
COCIMHEHUN: aMUHBI, aMUHOKHUCIIOTHI,
Oenku
23 Jlabopamopmnuwiii onvim Ne8 « Brusnue memnepamypul Ha ceoticmea | 3yduts nmpouecc qeHatypanuu oenka [IpakTukym
benkoe»
24 I'enernueckas cBsi3b MEX Ay KJlacCaMU OPraHUYECKUX COEIMHEHUN ['eneTnyeckas CBsI3b MEXKIY KilaccaMu TpeHuHr
OPraHNYEeCKUX COCTMHEHUN
25 depMeHTHI U BUTAMHUHBI ®depMeHTHI U BUTAMUHBI — UX POJIb B Op- | Kpyrislii cron
raHu3Max 4eIoBeKa, )KUBOTHBIX U pac-
TeHUU
26 Jlabopamopnwiit onvim Ne9 « Bausinue akmusamopos u uHeubumo- HccnenoBanue akTHBHOCTH aMUJIA3bI [TpakTukym

PpOo8 Ha pabomy hepmenmos»

CIIIOHBI B IPHCYTCTBUM COEINHEHHH, 00-
JaJTAfOIIAX CBOHCTBAMH TIOJIOKHUTEIb-
HBIX U OTPUIIATEIBHBIX () (PEKTOPOB




27 Ipakmuueckasn paboma Ne5 «Kauecmeennas peakyus Ha W3yuenne ponu BUTaMUHOB Kak Kodak- | I[IpakTukym
sumamun A» TOPOB (DEPMEHTOB U MX 3HAYCHUE IS
HOPMAaJIbHOU KU3HEAEATEIbHOCTH Opra-
Hu3Ma. OCBOEHHE METO/I0B KaUECTBEH-
HOT'O OIIPEJIEIEHNUs] BATAMUHOB
28 IIpaxkmuueckas paboma Ne6 «Konuuecmeennoe onpedenenue Omnpenenenre NpoLUEeHTHOIO CoepKa- [TpakTrkym
sumamuna P 6 uaey Hus BuTamuHa P B pasHbIX copTax yas
Paznen 4 «Xumunyeckue peakuun» (6 4acon)
29 Knaccudukanus XuMuyecKkux peakiiuii B OpraHn4eckoi XUMHUH Knaccudukanus xummuueckux peakuuii B | Kpyrisiii cton
OpraHUYeCcKON XMMHUHU Ha OCHOBE OOIINX
JUIS BCEX peaklUi MPU3HAKOB: CTPOCHHE
U COCTaB UCXOJHBIX U KOHEUHBIX MPO-
ITYKTOB; U3MEHEHHE CTENeHe oKucIe-
HUS PEarupyrolInx YacTHUI; TETIOBOM
s dexT peakuu; ee 0OpaTUMOCTH U T.1I.
30 CKOPOCTh XMMHUYECKUX PEAKIUM, €€ 3aBUCUMOCTb OT Pa3IMYHBIX CKOpOCTh XUMHYECKUX peakiuid. 3aBu- | TpeHuHr
(bakTopoB CUMOCTb CKOPOCTH PEaKIMH OT pa3any-
HBIX (DaKTOpPOB
31  [Ipakmuueckasn paboma Ne7 «3asucumocmov ckopocmu peaxyuu DKCIEPUMEHTAIIBHOE OTPEICTICHHUE T0- [IpakTukym
om ¢pakmopos» PAOKOB CKOPOCTH XUMUYECKON peakuuu
Kondepennus

32-34

3amuTa npoekToB




IMOYPOYHOE TEMATHYECKOE INIAHUPOBAHUE «YIUBUTEJIbHBIA MUP XUMUN» ll KJIACC

Tema
3aHATHUSA

IIpumeyanus

Conep:xanue

®opma nposeeHus
3aHATHSA

Beenenue. Th npu pabote ¢ HEOPraHUYECKUMHU U OPraHU4eCKUMHU
BEIECTBAMU

BBoanslii nHCTpYyKTaxX 1o Th.
[ToBTOpEHUe npaBui paboOThl ¢ HEOPraHU-
YECKUMU U OPraHNYeCKUMH BEIIECTBAMHU.
3HAKOMCTBO C KypcOM 3aHATHI Ha y4e0-
HEIU TOJI.

Huckyccus

Paznen 1. «Xumuueckue peakunu. XuMuuecKkuii sxcnepumMent» (18 yacos)

2-3

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHHEIC pC€aKknuun

OKHCIUTENEHO-BOCCTAHOBUTEHHBIC Pe-
akipi. OCHOBHBIE BOCCTAHOBUTEIU U
OKUCIIUTENH, UX 0co0eHHOCTH. CTeneHb
okucnenus. Kmaccudukanus OBP

Tpenunr

Jlabopamopmnwiii onvim Nel «H3zmenenue pH 6 xo0e okuciumenbHo-
80CCMAHOBUMENbHBIX PeAKYULLY

[ToBTOpEeHME M 0000IIIEHNE 3HAHUI 00
OKHUCITUTEIILHO-BOCCTAHOBUTEILHBIX PE-
AKX, BOKHEHIIINX OKUCIUTEIAX U
BOoccTaHOBUTEINSX. [IporHo3upoBanue
cocTaBa MPOYKTOB OKUCIUTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKITHI

[IpakTukym

5-6

Meton QJICKTPOHHOTI'O banaHca

Crioco0 paccTaHOBKH KO PHUIIEHTOB B
YPaBHEHUSX OKUCIIUTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKITHIA

Tpenunr

7-8

OneKTpoan3

DNEKTPOJIN3 PACIIIaBOB U PaCTBOPOB.
@DaxTopbl, BIUSIONINE Ha XapaKTep 3JeK-
TPOJHBIX MPOLIECCOB. DIEKTPOJIU3 HEOP-
TFaHUYECKUX U OPTaHUYECKUX BEILECTB

Tpenunr




JIaboparopras padota Nel «IMeKTpoIH3 BOIHBIX PACTBOPOB DJICK-
TPOJIUTOBY

[TocnenoBaresbHOCT IPOTEKAHUS IIPO-
LIECCOB Ha IEKTPOIaxX IPHU JIEKTPOJIN3E
BOJIHBIX PACTBOPOB JJIEKTPOJIUTOB C pac-
TBOPHUMBIM M HEPACTBOPUMBIM aHOJIOM.

IIpaxkTukym

10

IMuaponns

I'maponms. Tun ruaposvsa u cpena ruj-
ponuza. OcCoOOEHHOCTh MTPOTEKAHUS THI-
poJjir3a HCOPraHNM4YCCKUX U OPraHn4CCKux
BEIIIECTB.

Tpenunr

11

JlabopaTtopHnas pabota Ne2 «['upoJin3 HEOPraHMIECKUX BEIIECTBY

[ToBTOpEHUE U 3aKpeIIeHNEe 3HAHUMI O
TUAPOJIN3€E COJIEN HEOPTAHUYECKUX Be-
niecTB. Pacrio3HaBaHue pacTBOPOB COJIEH

IIpaxkTukym

12

Jlabopamopnwiit onvim Ne2 «lllenounoti euoponusz smunayemamay

[ToBTOpEHUE U 3aKpeIIeHne 3HAHUH O
CBOMCTBaxX cloXHbIX 3¢upoB. Hampas-
JIEHHOCTb PEaKIUI THIPOJIN3A CIOKHBIX
3(UpOB B KUCIION U MIETOYHOMN Cpeax.

[IpakTukym

13-14

KadecTtBeHHBIC peakii HEOPTraHUIECKUX U OPTAHUYECKUX COCIH-
HEHUH.

[ToBTOpEHME U 3aKpeNIIEHNE 3HAHUM pac-
MO3HABAHUsI HEOPTAHWYECKUX U OpraHH-
yeckux BeuecTB. [IpoBeaenne kauect-
BEHHBIX PEaKIUM.

Buxropuna

15

[Tpaktuueckas pabota Nel «Pemenue sxcriepuMeHTaIbHbIX 3a/1a4
Ha Pacro3HaBaHUE HEOPTaHUYECKUX BEIIECTBY

CoBeplIEHCTBOBAHUE YMEHHM peliaTh
JKCIIEPUMEHTAaJIbHbIE KaUeCTBEHHbBIE 3a-
JTaud ¥ Pacrio3HaBaTh HEOPraHUYECKUE
BELIECTBA PA3IMYHBIMU CIIOCOOAMU.

[IpakTukym




16 [Tpaktuyeckas pabora Ne2 «Perenne sKkcriepuMeHTaIbHBIX 3a71a4 CoBeplieHCTBOBaHNE YMEHUH pelIaTh IIpaxkTukym
Ha pacro3HaBaHUE OPraHMYECKHUX BEILIECTBY HKCIIEPUMEHTAIbHbIEC KaYeCTBEHHbIEC 3a-
Jla4¥ U pacro3HaBaTh OPraHMYECKHUE Be-
HIECTBA PA3IMYHBIMU CIIOCOOAMH.
17 Peakuuu nonsHoro oomMeHa Peakuuun Mexy ClOKHBIMU BeliecTBaMu | TpeHUHT
B pacTBOpax. DIEKTPOJUTHI U HEAIEKTPO-
muthl. HeoOXxoaumble ycioBus mpoTeKa-
HUS peaKINil MEXy SJIEKTPOJIUTAMH.
18 Jlabopamopuwiii onvim Ne3 « Cunvhbie u ciabvle 21eKmpoaumsly» [ToBTOpeHue u 00o0IIEHNEe 3HAHMIT O [TpakTuxym
CUJIBHBIX U CJIA0BIX JIEKTPOJIUTAX
19 Jlabopamopuwiii onvim Ne4 « Bzaumooeticmsue eudpoxcuoa oapusc | IloBropenue u 06001IeHIE 3HAHUN O [TpakTuxym
CepHOIZ KUCIOMOULY CBOMCTBax CepHOP'I KHUCJIOTHI, €€ COJIIX
Paznen 2. «Xumuueckuii pemedHux» (10 yacos)
20 MaccoBas 10715 BEIlleCTBa B CMECH UJIM B PaCTBOPE Brraucnenne MmaccoBoii noyu Bemiectsa B | CopeBHOBaHME
CMECH WJIM B pacTBOpE. 3HAUYEHUE ITUX
pacyeToB B MOBCEIHEBHOM KU3HU
21 Pacyerbl o TEpMOXUMUYECKUM YPABHEHUSIM PacueTsr mo TepMoxumudeckuM ypaBHe- | CopeBHOBaHUE

HHUSAM Ha pacyucT BBII[GJ'II/IBI_HCI‘/'ICH HJIN 110-
FJ'IOH.[CHHOﬁ TCIIJIOTHI. HaXO}KI[eHI/Ie mMmac-
CBI WK 00BEMA Y4aCTHUKOB p€aKIuu 1o
HN3BCCTHOMY KOJIMYCCTBY BBIJICIUBIICHCS
nin HOI‘J'IOH.[GHHOﬁ TCIIJIOTHI.




22

PacueTsl Macchl BelecTBa Ui o0beMa rasa

PacueTs! Macchl BemecTBa nwin o0bema

rasa o M3BECTHOMY KOJINYECTBY, Macce
i 00beMy BemecTB. [ToHITHS «H30bI-
TOK», «HEJIOCTATOK», KIIPUMECH.

Tpenunr

23-24

Pacuets! o xumMudeckuM GopmMyiaM U ypaBHEHHUIM

Pemenue 3a1a4 Ha onpenenenue Gpopmy-
JI6I BEIIECTBA 110 MACCOBBIM JIOJISIM XHMH-
YECKUX AJIEMEHTOB WJIH 10 00111e# dop-
Mmyine BemiectBa. Onpenenenue GopmyIbl
BEIIECTBA 110 MPOIyKTaM cropanus. On-
penenenue GopMyITbl BEIeCTBa O XUMU-
YECKUM CBOMCTBAM

Tpenunr

25

Pemenue 3a1a4 Ha HAXO0KAEHUE MPOLIEHTA BBIXOAA MTPOIYKTA peaK-
005078

Pemrenue 3a1a4 Ha pacyeT TEOPETUIECKO-
T'O WK MPAKTUYCCKOI'0 BEIXOAa IMPOAYK-
TOB PEAKIMH M0 XMMUYECKHM yPaBHCHHU-
M.

Tpenunr

26-27

Pemenne koMOMHUPOBAHHBIX 3a/1a4

Penrenue 3ama4 pa3HOOOpa3HBIX 1O CO-
NP )KaHUIO U AJITOPUTMY BBITIOJTHEHUS

Urpa-copeBHOBaHUE

28-29

Pemenne 3aJa4 MOBBIIICHHOMN CIOKHOCTH

Pemrenne 3a1a9 noBBIIIIEHHOM CJIOKHO-
CTH, HAaIIPABJICHHBIX HA Pa3BUTHE JIOTH-
YECKOT'0 ¥ TBOPYECKOTO MBIILJICHHUS,
YMEHHE HaXOUTh HECTaHJAPTHBIN MOA-
XOJI K peIIeHHIO0 3a7a4i U BBIOUPATh pa-
[IHOHAIBHBINA CIIOCO0 UX PEIICHUS

Urpa-copeBHOBaHUE

Pazgen 3. «I'enernueckasi cBs3b B xumum» (5 4acos)

30

['enernueckas cBsI3p MEXKY KJIaCCAMU HEOPIraHUYECKUX COEIUHE-
HUU

I'enetnueckas cBA3b MCKAY KJIacCaMUu
HCOPTraHNUYCCKUX COCIMHEHUN

Juckyccus
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['enernueckas cBsA3b MEXK/y KIIACCAMH OPraHUYECKUX COEAUHEHUI

I'enernueckas cBsI3p MEXK1y KiaccaMu
OPraHUYEeCKUX COCIMHEHUIN

Hrpa-copeBHOBaHUE

32 I'enernueckas cBs3b MEXY KJIacCaMU HEOPraHUYECKUX U OpPraHu- ['enernueckas cBsA3b MEXKIY KJacCaMU Kpyrublii cron
YeCKUuXx COG[[I/IHGHI/Iﬁ HCOPraHN4YCCKUX U OPTraHNYCCKUX COCON -
HEHHI
Kongepenuus
33-34 | 3ammTa NPOEKTOB




YueOHO-MeTOqMUECKOE 00ecIIieUeHne 06p330BaTe.]'[I>HOI‘O nmpouecca:

E.B. Kpbimunosuy, B.A. MoctoBbiX. XuMusi. AITOpUTMBI BHIIIOJHEHUS TUIIOBBIX 3a/1aHUM.
Mocksa:Dkcemo,2018 (ISBN 978-5-04-096809-1)

I".I1. Xomuenko, N.I'. Xomuenko. COopHuK 3a1a4 o xumun. Mocksa: PUA «HoBast BonHa»:
Wznarens YMmepenkos, 2017 (ISBN 978-5-7864-0280-4)

A.A. PynakoBa. COOpHHK 3K3aMEHAITMOHHBIX 33]1a4 [0 XUMUU C PEIICHUSIMH.

MockBa:O00 «Xutkuura», 2019 (ISBN 978-5-6040822-9-4)

E.B. Kpbimunosuy. Xumus. Harnsaasiil lKoabHBIN Kype yI00HO U OHATHO. MockBa, 2018
(ISBN978-5-699-92614-5)

NHTtepHeT-pecypcesl

Onucanue y‘leﬁHO-MeTOJIH‘IeCKOFO U MaTCPHAIBbHO-TEXHHYECCKOI0 odecneyeHu
06p330BaTeJILHOFO nmpouecca

Texnuueckue cpeocmea o0yueHus.
Crienmanu3upoBaHHBIN IporpaMMHO-annapaTHelii komiuieke nejparora (CITAK):

— HOYTOYKH;
—  MYJIbTUMEAUIHBIN IPOEKTOD;

— nuudpoBas 1a00paTopus O XUMUU;
Haznaonvie nocoousn no Kypcy.

— BHUJCOYpPOKH IO TeMaM Kypca;
— DOOPsI o TemaM Kypca;

— MHCTPYKIMOHHBIE KapThl AJIs BHIIIOJIHEHHUS BCEX MPAKTHUECKUX 3aJaHUi Kypca;
— Ppa3’aToOyYHbIN MaTepHall AJisi OCBOCHHUS Pa3eiioB Kypca.

— XUMHYECKoe 000pyAOBaHUE IS IPOBEICHUS OIBITOB

— XHUMHUYECKHE PEAKTHUBBI
3aHATHS MPOBOJATCS B KAOMHETE XMMHH, CHA0)KEHHOM BBITSKHBIM ITKadoM, MOHKOH C
ropsiyeil ¥ X0JI0HOM BOJOM.
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