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AHHOTANUA

Kypc xumum B cpemHeii mkosie npenycmarpuBaetrcs DenepaibHBIM rOCyIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM KAaK COCTaBHAs YacTh MpeAMEeTHOW oOmactu «EcTecTBeHHO-
HayYHbIC TIpeAMEThI». Pabodas mporpamma mo XMMUM ISl CPEIHEro oO0IIero oOpa3oBaHus Ha
0a30BOM ypOBHE coCTaBiIeHA U3 pacuéra 1 4 B Henenro (68 4 3a 1Ba roja 00y4deHus).

HeJIHMI/I H3y4YCeHUS XMMHH B cpezmeifl IIKO0JIC ABJIAIOTCH:

1) noHMMaHKEe 3HAYUMOCTU XMMHUYECKUX 3HAHUM Ul KaKJOro 4WieHa COLlMyMa; yMEHHUE
OLICHUBATh pa3iIMuHble (AKThl M SIBIEHHs, CBA3aHHbIE C XUMHUYECKUMH OOBEKTaMU U
npoleccaMi, Ha OCHOBE OOBEKTUBHBIX KPUTEPUEB U OINPENEIEHHOW CHCTEMBbI LEHHOCTEH,
(GopMynHupoBaTh 1 00OCHOBBIBATE COOCTBEHHOE MHEHHUE;

2) NOHMMAaHME POJIM XUMHUHU B COBPEMEHHON E€CTECTBEHHO-HAYyYHOW KapTHMHE MHpa U
UCIOJIb30BAHUE XUMHUYECKUX 3HAHUH Ui OOBACHEHHMsS OOBEKTOB U IPOLECCOB OKpY’Karolien
JIEHCTBUTEIILHOCTU — IIPUPOJHON, COLUATIbHOM, KYJIbTYPHOU, TEXHUYECKOU Cpebl;

3) ¢dopmupoBaHHE y CTapIICKIACCHUKOB MPU H3YYCHWH XHMHH ONbBITa IO3HAHUS H
CaMOIIO3HAHUSI C TIOMOUIBIO KITFOUEBBIX KOMITETEHTHOCTEH (KIIOYEBBIX HABBIKOB), KOTOPBIE
UMEIOT YHHBEPCATbHOE 3HAUYEHHE /ISl Pa3JInYHBIX BUIOB JIESATEIBHOCTH, — IOUCKA, aHATIH3a U
00paboTku HMH(GOpPMAIMH, W3TOTOBICHHS HH()OPMAIIMOHHOTO TMPOAYKTa W €ro Ipe3eHTAIHH,
NPUHATUS PELICHUH, KOMMYHHKATUBHBIX HaBBIKOB, 0€3011acHOr0 OOpaIieHHs C BEIIECTBAMH H
MaTepHrajaMH B IOBCEHEBHOM JKM3HU U MPO(ECCHOHATBHON JIEATEIbHOCTH.

Oco0eHHOCTH cO/ep:KAaHMST W METOJUYECKOr0 MOCTPOEHHsI Kypca XHMHH
chopmuponansl Ha ocHoBe DT'OC COO.

1. ConepxaHue Kypca BBICTPOCHO JIOTUYHO U JOCTYIIHO B COOTBETCTBHHM C CHCTEMHO-
JeSATEeTLHOCTHBIM IOJIX0JI0OM Ha OCHOBE MEpPapXUU YUEOHBIX MPOOIIEM.

2. B 10 xnmacce CTAapUICKIIACCHUKHW 3HAKOMATCA C OoraTeIM MHUPOM OpPraHHYCCKUX
BCIICCTB, YCTAaHABJIMBAaA B3aUMOCBA3b XUMHUYCCKOI'0 CTPOCHUA 3TUX BCUICCTB C UX CBOMCTBAMH U
MMPUMCHCHUCM.

3. Conepxanue Kypca obmieit xumuu B 11 kacce crnocoOCTBYeT GOpMUPOBAHUIO €TUHON
XMMHUYECKON KapTHHBI MHpa y BBIITYCKHUKOB CPEIHEH IIKOJIbI MYyTEM pacCMOTPEHUS OOLIMX s
HEOPraHWYECKON U OPraHU4YECKON XMMHH MOHATHI, 3aKOHOB U TEOPHUH.

4, I/I3yquI/Ie Kypca MpOBOAUTCA HAa OCHOBC COYCTAHUA TCOPUU U IIPAKTUKHU HpO6J’IeMHOF0
06yquH$[ U nmoga4yu MaTcpHrajia B JIOTUKC HAYYHOI'O ITIO3HAHUS.

5. TCOpCTI/IHGCKI/Ie IMOJIOKCHUSA KypCa MHUPOKO MHNOAKPCIUICHBI ACMOHCTPAallMOHHBIMU
XUMHUYCCKUMMU SKCIICPUMCHTAMHU, J'Ia60paTOpHBIMI/I OIIbITAMH ¥ NTPAKTUYCCKUMU pa6OTaMI/I.

6. Peanusyercs MHTErpanus conep)kaHus Kypca ¢ MpeAMETaMU HE TOJIBKO €CTECTBEHHO-
Hay4HOI'0, HO M TYMaHUTapHOTO ITUKJIA.

7. JIOCTM)KEHHUIO TPEAMETHBIX, METalNpPEAMETHBIX U JIMYHOCTHBIX PEe3ylIbhTaTOB
CrocoOCTBYeT cucTeMa 3agaHuil B ¢opmare pedieKCuu: MPOBEPHTE CBOU 3HAHMS, MPUMEHUTE
WX, UCMIONIB3YITE TOTIOJHUTENHHYIO HHPOPMAIIHIO, BBIPA3UTE CBOE MHEHHE.

8. PackpwiBaeTcs poJib POCCHHMCKHX YYEHBIX B CTAHOBJICHHH MHPOBOH XUMHUYECKOM
HAYKH, YTO COCOOCTBYET BOCIUTAHUIO MATPUOTU3MA U HAIIMOHATHHON CaMOUJICHTH(HKAIIH.

9. Kypc peanmmsyer cBsi3b y4yeOHOW IUCHUIUIMHBI C JKU3HBIO, YTO CIIOCOOCTBYET
YCHJICHUIO MOTHBAIMM YYAIIUXCS K HM3YyYEHHUIO HEMPOQHUILHOTO MpEeAMeTa Yepe3 pacKphITHE
CBSI3W M3y4aeMOT0 MaTepuaia ¢ Oyaymieit o0pa3oBaTebHON TPAEKTOPUEH U TPOQPECCHOHATIBHON
JESTENILHOCTBIO.



10. B xypce npencraBieHbl COBPEMEHHBIE HANPABICHUS Pa3BUTUSI XUMUUYECKOW HAyKH U
TEXHOJIOTHH.

11. B Kypce HalIM OTpakeHUE CIEAYIOINE COJIEPKaTENbHbIE JINHUU!

e «BemecTtBo» — 3HaHUS O COCTaBe, CTPOCHHH, CBOMCTBaX ((U3NYECKUX, XUMHUECKUX H
OMOJIOTUYECKHX ), HAXOXKJACHUH B IPUPOJIC U TIOTYYCHUH BRXKHEUIIINX XUMHUYECKUX BEIIIECTB;

o «XMMHYeCKasi peakuus» — 3HaHUSA O MPOLECCax, B KOTOPBIX MPOSBISIOTCS XUMUYECKUE
CBOICTBA BEIIECTB, YCIOBUAX UX MIPOTEKAHUS U CIIOCO0aX YIPaBICHUS UMU;

o «([IpuMeHeHNe BelIeCTB» — 3HAHUE B3aUMOCBS3M MEXAY CBOMCTBAMHU BEILECTB, 4YacTO
HCIOJIb3YEMBIX B OBITY, MPOMBIIIJICHHOCTH, CEIbCKOM XO3SHCTBE, 3/IPABOOXPAHEHUM W Ha
TPAHCIIOPTE, U UX IPUMEHEHHUEM;

o «SI3bIK XMUMMHM» — CHUCTEMAa 3HAHUN O BAXKHEUIIMX IMOHATHUAX XHUMUU U XUMHYECKOH
HOMEHKJIaType Heopranuueckux M opranumdeckux BemiectB (MIOIIAK u TpuBHanbpHOI);
BJIAJICHUE XUMUYECKON CUMBOJIMKON M €€ OTpaKeHHUEM Ha MUCbME — XMMHUYECKMMH 3HAaKaMu
(cuMBONIaMHM) TPH COCTaBIICHWU (GOPMYT W YpaBHEHHUU, a TakKe NpaBWIAMU IEepPEBOJIA
nH(OpPMALIUY C POJHOTO S3bIKA Ha SI3BIK XUMHUU U 00paTHO.

B 2023-2024 y4eGHoM romy maHHas mporpamma peanusyercs B 11 kiiacce.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
YUYEBHOTI' O IPE/IMETAXUMHUHA

OcBoenne KypCca XMMHUH HaA YPOBHC CPCAHCIO O6H.[CFO O6p330BaHI/I${ HaIlpaBJICHO Ha
JOCTHIXCHHC O6yT-IaIOHII/IMI/IC$I JIMYHOCTHBIX, MCTAIIPCAMCTHBLIX MW HNPCIMCTHBIX PC3YJIbTAaTOB
OCBOCHMS OCHOBHOM 06p330BaTCHBHOﬁ IIporpaMMmual.

OOyueHue XMMHUM B CpeIHEW IIKoJe Ha 0a30BOM YpPOBHE IO JaHHOMY KypCy
CIOCOOCTBYET NOCTHKEHUIO 00YYAIOIIUMUCS CIEIYIONINX JUYHOCTHBIX Pe3ybTATOB!

1) 4yBCTBO rOpAOCTH 3a POCCUHCKYI0 XMMHUYECKYI0 HAayKy U OCO3HAaHUE POCCHUHCKOMN
IPaXXJITaHCKOW UIEHTHYHOCTH — 6YEeHHOCMHO-0pUeHmMayuoHHolcgepe;

2) oco3HaHHME HEOOXOJUMOCTH CBOEH I103HABATEIbHOM JEATEIbHOCTM M yMEHHE
YIPaBJIATh €10, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpPa30BaHUIO Ha MPOTSHKEHUM BCE JKU3HU;
MOHUMaHWE  BAXHOCTH  HENPEPHIBHOTO  o0pa3oBaHus  Kak  (akropa  yCHEIHON
npodecCHOHATBHON U OOIECTBEHHOM MEATeNbHOCTH — 6 no3Hagamenvholi (KOTHUTHBHOM,
WHTEJUICKTYaJIbHON) chepe;

3) TOTOBHOCTh K OCO3HAHHOMY BBIOOPY AalibHEHIIel 00pa30oBaTebHOM TPACKTOPUHU UITU
chepsl nmpodeccuoHATBHON IeITETEHOCTH — 8 mpPY00sol cghepe;

4) HenpusATHE BPEAHBIX MPUBBIUEK (KYpEHHs, YIOTPEOIEHHUS aJIKOroJisd U HApKOTUKOB) Ha
OCHOBE 3HAaHMH O TOKCHYECKOM U HAapKOTHYECKOM [EHCTBHM BEIIECTB — 6 cgepe
300posbechepedicerus U 6€30nacH020 00PaA3a HCU3HU.

MeTal'lpeIlMeTHblMI/[ pedyjJbTaTaMi OCBOCHHA BBIITYCKHHUKAMU CpGlIHCfI IIKOJIBI KypcCa
XUMUHU ABJIAKOTCA:

1) ucnonvzosanue yMeHU# 1 HaBBIKOB PA3JIMYHBIX BHIOB IMO3HABATEILHOMN JEATEIHHOCTH,
npumMeHeHue OCHOBHBIX METOJIOB TTO3HAHUS (CUCTEMHO-UH(DOPMAIIMOHHBIN aHATH3, HAOTIOICHHE,
U3MepeHue, MPOBEJEHUE SKCIIEPUMEHTA, MOJEIUPOBAHUE, UCCIIENOBATENbCKas AESITEIbHOCTD)
JUTSL U3YYEHUS PA3JIMUHbIX CTOPOH OKPY’KAIOIIEH IeHCTBUTEIbHOCTH;

2) enadenue OCHOBHBIMH WHTE/UIEKTYaJbHBIMH OrepanusaMu (popMyIupoBKa THIIOTES,
aHAJIU3 W CHUHTE3, CPAaBHEHUE W cHUCTeMaTH3aiusi, 0000IIeHne W KOHKPETU3allUs, BBIIBICHUE
MPUYHHHO-CJIEACTBEHHBIX CBSI3€H U MOMCK aHAJIOTOB);

3) nosnanue 0OBEKTOB OKPYKAIOIIETO MUPA OT OOILEro uepe3 0COOCHHOE K SAMHUIHOMY;
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4) YMeHue BblIBUTaTb UJICHU U OIIPCACIIAThL CPCACTBA, H€O6XOI[I/IMBIG AJId UX peain3dalluu,

5) ymenue onpenesnsITh LENU W 3a7a4d JESTEIbHOCTH, BHIOMPATh CPEICTBA PeaU3alluu
LEIU U PUMEHSTh UX Ha MPAKTHUKE;

6) ucnonvsosanue pazIMIHBIX UCTOYHUKOB IS MOJMYYCHHs XMMHUYECKOW WH(OpMAIHH,
NOHMMaHHUE 3aBHCHUMOCTH COJEpKaHHsT M (OpPMBI MPEACTaBICHUS HHPOPMALMU OT LeJIeH
KOMMYHUKAIUU U aipecara;

7) ymenue TPOAYKTHBHO OOWIATHCS W B3aMMOJICHCTBOBATH B IPOIIECCE COBMECTHOM
JEATEIbHOCTH, YYMUTBIBaTh IO3ULMU JAPYTUX YYACTHUKOB JEATENBHOCTH, 3(P(PEKTUBHO
pa3pemaTh KOHQIUKTHI;

8) eomosnocmb M COCOOHOCTH K CAMOCTOATEIBLHON MH(OPMAIMOHHO-TIO3HABATEIbHON
JESTEIIbHOCTH, BKIIIOYas YMEHUE OPHCHTHPOBATHCS B PA3JIMYHBIX HMCTOYHUKAX HH(OPMAIIHH,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATh HH(MOPMALIMIO, TMOJYyYaEMYI0 U3 Pa3IHYHBIX
HMCTOYHHUKOB;

9) ymenue WCHIONB30BaTh CpEICTBA HMH(POPMALMOHHBIX M KOMMYHHKAIMOHHBIX
texHojoruit (manee — WKT) B pemeHMM KOrHUTHUBHBIX, KOMMYHHKAaTUBHBIX H
OpraHU3alMOHHBIX 33/1a4 ¢ COOJI0eHHEM TpeOOBaHMN SPrOHOMMKH, TEXHUKU O€30I1aCHOCTH,
THUTHUEHBI, PECypCOCOEpekKEHHUs, TPABOBBIX W HJTUYECKHX HOPM, HOPM HH(POPMAIMOHHOM
0€e30I1aCHOCTH;

10) 6r1adenue I3bIKOBBIMH CPEICTBAMH, B TOM YHCIIE U SI3BIKOM XUMHH, — yMEHHUE SICHO,
JIOTUYHO U TOYHO M3JIaraTth CBOIO TOUKY 3PEHUs, UCII0JIb30BATh aJCKBAaTHBIE A3bIKOBBIE CPEIICTBA,
B TOM YHCJIC ¥ CHMBOJIbHBIC (XUMHUYECKUE 3HAKH, (DOPMYJIBI B YPABHCHHUS ).

IlpeqMeTHBIMH pe3yJIbTATAMH H3y4YCHUsS XMMHH Ha 0a30BOM YpPOBHE Ha CTYICHH
CpeaHero o0IIero 00pa3oBaHus SBISIOTCS CICIYIOIINE PE3YIbTATHI:

I. B nmo3naBaresbHOI cepe:

1) 3nanue (nonumanue) TEPMHHOB, OCHOBHBIX 3aKOHOB M Ba)KHEWIIMX TEOPHUIl Kypca
OpTaHUYECKOH U 001Iel XUMUU;

2) ymenue HaOJIIOMaTh, OMHCHIBaTh, (UKCHPOBATh PE3yJbTaThl W J€JaTh BBIBOIABI Ha
OCHOBE JIEMOHCTPALlMOHHBIX U CAMOCTOSITEIbHO MPOBEAEHHBIX 3KCIEPUMEHTOB, UCIIOIb3Ys IS
ATOTO POIAHON (PYCCKUM WITM MHOW) SI3BIK U SI3BIK XUMUU;

3) ymenue Kiaccuguyupoéames KUMHUYECKHUE OJEMEHTHI, TIPOCThIC BEIIECTBA,
HEOpPraHUYECKNEe U OPTaHUYEeCKUE COEAMHEHUS, XMMUYECKHE TIPOLECCHI;

4) ymenue xapaxmepuzoéams OOIME CBONCTBA, MOJYYCHHE M MPUMECHEHHE M3YYCHHBIX
KJIACCOB HEOPTaHMYECKUX M OPTaHUYECKUX BEUIECTB M UX BaXKHEHUIINX MPEJICTaBUTEIIEH;

5) ymenue onucvieamv KOHKPETHbIE XMMHUYECKUE PEAKIIUH, YCIOBHS HX HPOBEACHUS U
YIIPABJICHUS XUMUYECKUMU ITPOLIECCAMM;

6) ymenuecamocmosamenvHo nPOBOOUMb XUMUYECKULl IKCHepuMeHm W HaOIIOAATh
JEMOHCTPAIIMOHHBIA IKCIEPUMEHT, PUKCUPOBATH PE3YNbTAThI U JI€JaTh BHIBOJBI U 3aKIIIOUEHUS
10 pe3yJIbTaTam;

7) ymeHue npocHO3UpO6amsv CBOWCTBA HEHM3YYEHHBIX BEIECTB MO AaHAJIOTHU CO
CBOMCTBAMM M3YUYEHHBIX HA OCHOBE 3HAHUSI XMMUYECKUX 3aKOHOMEPHOCTEH;

8) ymenue onpedensimes NCTOUHUKA XUMHIECKON MH(OPMAIHH, TTOJTy9aTh €€, IPOBOIUTH
aHaJu3, U3rOTaBIMBATh HH(POPMALIMOHHBIN POAYKT U MPEACTABIATH €T0;

9) ymenue nonvzosamovcs 00sI3aTEIBHBIME CIIPABOYHBIMH MaTepHagaMu (IIEPHOINIECKOMN
cucteMoil xumuueckux onemeHtoB JI. WM. MenneneeBa, Ta0nuield pacTBOPUMOCTH,
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IIEKTPOXUMHUYECKUM PAIAOM HANpsHKEHUH METaJIOB, PSIOM 3JIEKTPOOTPULATENBHOCTH) UL
XapaKTEepUCTUKH CTPOEHHUS, COCTaBa M CBOWCTB aTOMOB XUMMUYECKHX »3JeMeHTOoB [—IV
NEpUOJIOB U 00Pa30BaHHBIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB;

10) ymenue ycmanasnusamv 3aBUCUMOCTb CBOWCTB M TNPUMCHEHUS BaKHCHUIIHMX
OpPTaHWYECKUX COCAMHEHUH OT MX XUMHUYECKOIO CTPOCHHS, B TOM YHUCIEC M OOYCIOBIEHHBIX
XapaKTepOM 3TOT0 CTpOeHUS (MPeesIbHBIM WIH HENPEeAEIbHbIM) U HaJTHUKueM ()YHKIMOHAIbHBIX
TpYyIIL;

11) ymenue modenruposams MOJIECKYJIbl HEOPraHMYECKUX U OPTAHUIECKUX BEICCTB;

12) nonumanue XUMUYECKOW KAPTHHBI MHUpPAa KaK HEOThEMJIEMON YacCTH IEJIOCTHOM
Hay4YHOM KapTUHBI MUDA.

I1. B 1eHHOCTHO-OPUEHTALMOHHOM cdepe: hopMupoBaHHe COOCTBEHHON MO3HUIUHU MTPU
OLICHKE TIOCIEACTBUN JUIsI OKDPY)KAIOIIEH Cpenbl AEATEIbHOCTH 4YEJIOBEKA, CBA3AHHOW C
MPOM3BOJICTBOM U NEPepabOTKON XUMUYECKUX MPOIYKTOB.

III. B TpynoBoii cepe: npoBeeHNE XMMUYECKOTO SKCIEPUMEHTA; PAa3BUTHE HABBIKOB
y4eOHOM, MPOEKTHO-UCCIIEIOBATEILCKOW M TBOPUYECKOM JCSATEIHHOCTH TIPH  BBITTOJIHEHUH
WHUBUIYaJIbHOTO MMPOEKTA [0 XUMHH.

IV. B cdepe 310poBoro odpa3za sku3Hu: cOOIIOICHUE IPABIII 0E30TIACHOTO OOpaICHUS
C BelIeCTBaMH, MaTepHUaliaMu; OKa3aHUE MEPBOM MOMOIIM IPU OTPABIEHUIX, 0)KOraX U TPaBMax,
IIOJIyUEHHBIX B pe3y/lbTaTe€ HapylIeHUs NpPaBWJ TEXHUKU OE30MaCHOCTH IpU padoTe ¢
BElECTBAaMHU U J1a00paTOPHBIM 000PYIOBAHHUEM.

COJAEP/KAHUE KYPCA XUMUHN

Ha ocBoenue kypca XuMHM Ha 0a30BOM YpPOBHE OTBEACHO KECTKO JTMMHTHPOBAHHOE
yueOHoe BpeMs. CoJiepikaHue Kypca XapakTepru3yeTcs MeJIOCTHOCThIO U CUCTEMHOCTRIO0. [lepBast
yacth Kypca (10 kiacc) TMOCBsIEHA OpPraHUYECKUM coeluHeHusM, a Bropas (11 kiacc) —
o01ell XUMHUHU

10 KJIACC
IIpeamer oprannyeckoit xumuu. Teopusi CTpoeHHsI OPraHUYECKUX COCAHMHEHUH

Opranuyeckue BellecTBa: MPUPOHbIE, HICKYCCTBEHHbIE M CUHTeTHUYecKue. OCOOeHHOCTH
cocTaBa U CTpPOEHHUS OpraHMYecKWx BemiecTB. Buramusm u ero kpax. Ilonstue o006
YTIIEBOAOPOAAX.

OCHOBHbIE TOJOXKEHUS TEOPUM XUMHUYECKOro cTpoeHus. BaneHTHocTh. CTpyKTypHBbIE
dopmynbl — monHbBIe U cokpauiéHHble. [IpocTbie (OgMHapHBIE) M KpaTHbIE (ABOHHBIE U
TpoliHble) cBsA3u. 30Mepsl 1 n3omepusi. BzanMHoe BlMsHEE aTOMOB B MOJIEKYJIE.

Hemoncmpayuu. IlnaBnenue, oOyriiuBaHWE M TOPEHUE OPraHUYECKUX BeIIEeCTB. Mojaenu
(mapocTepHeBble M OOBEMHBIE) MOJIEKYJ OpPraHMYECKMX COEAMHEHHUH pa3HbIX KIIACCOB.
OmnpeneneHye EMEHTHOIO COCTaBa OPraHNYECKUX COEANHEHU.

Jlabopamopnule onvimel. 1 (1).M3roroBneHue Moieneil OpraHMueCKUX COSTHHEHUT.
Yr/1eBo10pO/IbI U UX MPUPOIHBbIE HCTOYHUKHU

IIpenenbHble yriaeBoaopoaAbl. AJikKaHbl. ['oMonormveckuii psg u obmas dopmyna
ankaHoB. CTpyKTypHas u3omepus (M3omepus yriaepoaHou uenu). L{ukmoankaHbl. AJIKHUIbHBIE
paaukanel. HomenknaTypa ankaHoB. PU3MYECKME U XMMUYECKHAE CBOMCTBA AJKAHOB: FOPEHMUE,
peakiuy 3aMelleHusl (TaJIOTEHHPOBAHME), pEaKLUUU W30MEpPHU3aLUHU, PEAKLUS Ppa3IoKEHUs
METaHa, PeaKus JeruApUpPOBAaHUS dTaHA.



HenpenenbHble yrieBogopoabl. AJIKeHbl. ['OMOJOrMuYecKuid psifi aJKEHOB. OJTUIIEH.
Homenknarypa.  CTpykTypHas W IpPOCTpaHCTBEHHas  (FeOMETpHYecKas)  HM30Mepus.
[TpoMbIIITIECHHOE TMOJyYeHHE AJIKEHOB: KPEKMHT W JETHIPHUpPOBaHUE ajkaHoB. JlabGopaTopHoe
IIOJIyYeHUE OTWICHAa — peakuus JAeryapaTaluy 3TaHona. Peaknuum NpUCOCIMHEHUS:
ryufparanys, THAPOTaJOreHUpOBAaHUE,  TAJOreHUpOBaHue,  noguMepusanusa.  [Ipasuio
MapkoBaukoBa. OxucineHne ankeHoB. KauecTBeHHBbIE peakUUMM Ha  HENpEAeIbHBIC
YII€BOIOPOBI.

Aakanuenbl. Kayuykm. ConpspkéHHbIC —ankaaueHbl: Oyraauen-1,3, u3ompeH.
Homenknarypa. CnocoOsl  monydeHuss — ankaaueHoB. Peakmusi  JleGemeBa.  Peaknum
NpUCOEANHEHUs ankaaueHoB. Kaydyku: HaTypanbHbIM, CUHTeTHYeckHe (OyTaJneHOBBIH,
U30MPEHOBBII). Bynkanuzauus kayuyka. Pesuna. D00HHMT.

Aaxkunbl. ['omonornueckuid psga. Homenkinarypa u  uzomepuda. Ilonydenuwe u
MpUMEHEHHUE alleTHIeHa. XUMUYECKHUE CBOMCTBA alleTUJICHA: TOPEHHE, PEAKIIUK MPUCOSAMHEHUS
—  THUAPOTaJIOTeHUpPOBaHME,  TajJoreHUpoBaHue, ruapatanus  (peakuus  Kydeposa).
Bununxnopus, NoJIMBUHIIXIOPHUL.

Apenbl. beH3om: ero crpoeHue, HEKOTOpbIe (U3MYECKHE W XHMHYECKHE CBOWCTBA
(ropenue, peakiuy 3aMeIIeHNUs] — TaJIOTeHUPOBAHUE, HUTPOBAHUE), TIOJIYYCHUE U TPUMEHEHUE.
OKCTpaKIus.

Ipupoanbiii  ras. CocraB HOpPUPOJHOrO ra3a, €ro HAaXxOXICHHE B IIPUPOJE.
[IpeumymiecTBa NPUPOAHOro ra3a Kak TOIJIMBA. XMMHYecKas IepepaboTka MPUPOIHOIo rasa:
KOoHBepcus, nuponn3. CUHTE3-ra3 ¥ ero UCIOoJIb30BaHUE.

Hedtb u cioco6nl eé nepepadorku. [lonytHblit HEPTSIHOM ra3, ero cocraB U Ppakiuu
(razoBbIil OeH3MH, IponaH-OyTaHoBas1, cyxou ra3). Hed s, e€ coctaB u mepepaboTka (IeperoHka,
KpekuHr, pudopmunr). Hebrenpoaykrsl. OkTaHOBOE UKCIO OCH3UHA.

Kamennblii yroab u ero mepepadorka. Vckomaemblil yroyib: aHTpanuT, KaMEHHBIH,
Oypsiii. KokcoBanue kameHHoro yris. KokcoBwlii ras, aMMuadHas BOJa, KaMEHHOYTOJbHas
cMoJta, KOKC. ["a3udukarus 1 KaTaTuTHIECKOE THAPUPOBAHUE KAMEHHOTO YIS,

Llemoncmpayuu

e ['opeHune MeTaHa, 3TaHa, alleTHJICHA.

e OTHOIIICHWE METaHa, JTHJICHA, aleTWIeHa W OeH30ja K pacTBOpaM IEepMaHraHata Kajaus U
OpoMHOI BOJE.

e [lonyueHne 3TUJICHA peaKIMeH JErHapaTalldi 3TaHOJa W aleTHIeHa THIPOJIM30M KapOwia
KaJIbIIHUs.

e PaznokeHre Kaydyka IIpU  HAarpeBaHWM, UCIHBITAHUE IPOAYKTOB  PA3JOXKEHHUS Ha
HEIPEACIbHOCTD.

e Komnexkuu «HedTs u HedrenponykTe», «KaMeHHBIN yroib U MPOIYKTHl €ro MepepadoTKm»,
«Kayaykny».

Jlabopamoprule onvimoi
1(2). OGHapyxeHue MPOTyKTOB TOPEHHSI CBSUH.
2(3). HccnenoBaHue CBOWCTB Kay4yKOB.

Konmponvnaa paooma Nel no meme «Teopus cmpoenusn op2anuyuecKux coeOuHeHuil.
Yenesooopoowvr)

Kucaopon- u a3orcoaep:kamme opraHu4ecKue coeJuHeHus

Oanoaromuble cnupThl. OYHKIMOHANIBHAS TMAPOKCHIBbHAS rpynna. ['oMonorunueckuii
pSAA  TpeNeNbHBIX  OJHOATOMHBIX  cnupToB. Homenknatypa. M3omepust mosokeHus



¢byHKUMOHAIBHOHN Tpynnbl. BogopoaHas cBs3b. XUMUYECKHE CBOWCTBA CIUPTOB. AJbJETHAHAS
rpynmna. Peaknus stepudukanuu, cioxseie 3¢upsl. [Ipumenenune crnmproB. JleiicTBue
METHUJIOBOT'O U 3THJIOBOTO CIIMPTOB HA OPTaHU3M YEJIOBEKA.

MHoroaromMHble CHUPTHI. DTWICHIVINKOIb KaK IPEACTABUTENb ABYXaTOMHBIX CIIUPTOB
U TJIUMUEPUH Kak IPEICTaBUTENb TPEXAaTOMHBIX CcHUpTOB. KauecTBeHHas peakuus Ha
MHOI'0QTOMHBIE CIIUPTHI, UX CBOMCTBA, MOTydYeHUe U npuMeHeHue. [lonstue o6 antudpusax.

®enon. CrpoeHue, mMmoimydyeHHe, CBOWCTBA M npuMeHeHue ¢enona. KauecTBeHHBIE
peakiuu Ha (heHo. B3auMHOe BiIMsHIE aTOMOB B MOJIEKYJIe (hpeHOIIA.

Anbaeruibl UM KeTOHbL. DopMaliblieru]] M aueTaIbJeruj] Kak MpeICTaBUTENIN
albACTUIIOB, COCTaB MX Moyiekysl. DyHkImoHalbHas KapOoHWIbHas rpymnma. KadecTBeHHbIS
peakiuu  Ha anpaerunabl. CBOWCTBA, TMONy4YeHHE U TNpUMEHeHHe (opManpieruga |
aneraipaeruna. Peaknuu monukoHaeHcanuu it Gopmanpaeruna. [loHsTue o KeToHax Ha
pUMepe aleToHa.

KapOonoBble Kucaorpl. ['omMonoruyeckuii  psii  OpelenbHBIX — OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOIMCTBAa KapOOHOBHIX KHCIOT. [lomydyeHne u nmpuMeHeHne
MYpPaBbUHOMN U YKCYCHOU KHCIIOT.

Caoxnbie 3¢upsnl. Kupbl. CriocoObl MOTyYeHUS U XUMUYECKHE CBOMCTBA CIIOKHBIX
a¢upoB. Ctpoenue xupoB. KUCIOTHBINA U MIENOYHON TUIpONU3 *KupoB. Mbina. ['uapupoBanue
JKUPOB.

YraeBoabl. MoHocaxapubl. ['moko3a kak anpaeruaocnupT. Copout. Moso9HOKHCIIOE
u crnuproBoe Opoxkenue. @DorocuHTe3. Caxapo3a Kak IMPEACTaBUTEIh JUCAXaPHUIOB.
[Tonucaxapuapl: KpaxMall, IeJUTI0JI03a.

AMHUHBI. AMUHOTpyMnna. AMMHBI NIpeieibHble U apoMaTuueckue. AHuiuH. [lonydenue
amuHOB. Peakuys 3unuHa. XMMHUYeCKue CBOWCTBA U IPUMEHEHNE aMUHOB.

AMHUHOKHMCJIOTBI. AMUHOKHUCIIOTHI, COCTaB UX MOJICKYJI M CBOMCTBa Kak amM(pOTEPHBIX
OpPraHMYEeCKUX COCAMHEHMH. [JTMIMH Kak MpeacTaBUTENb aMUHOKHUCIOT. IlomydeHue
MOJUIIENITUIOB PEAKINEN MOJIMKOHAECH AU, [IoHATHE O MENTUIHOMN CBSI3HU.

Beaxn. CtpoeHue MoJIeKyll OCIKOB: MEpPBUYHAS, BTOPUYHAS U TPETHYHAS CTPYKTYPBHI.
KauectBennsle peakiuu Ha O6enku. ['uaponus u neHarypauus 0enkoB. buonornyeckue GyHKIUU
OEJIKOB.

I'eneTuyeckasi cBSI3b MeXay KJaccaMH OpraHumvyeckux coeguHenmii. Ilonstue o
TEHETHYECKON CBS3M MEXIYy KJlaccaMu YIJIEBOJOPOAOB, KHCIOPOA- M  a30TCOAEPKALIUX
coenquHeHU. MimocTpanus TeHeTHYeCKOM CBS3M Ha IpUMEpe OpPraHUYecKUX COEIMHEHUN
pa3IMYHBIX KJIACCOB, COJAEPKALINX BA aTOMa YIJIEpoJa.

Jlemoncmpayuu

e [lonydyeHue anbAerui0B OKUCICHUEM CIIUPTOB.

e KauecTBeHHas peakiysi HA MHOTOaTOMHBIE CITUPTHI.

¢ 3aBHCHMOCTb PaCTBOPUMOCTH (heHOJIa B BOJI€ OT TEMIIEPATYPHI.

¢ BzaumoneiictBue ¢ 6pomHoii Bogoit u xjopuaom xeneza(lll) kak kauecTBeHHbIE peakuu Ha
dhenom.

ePeakiiuu cepeOpstHOro 3epkaja M CO CBEXKENOoJNydyeHHbIM ruapokcugoM wmenu(ll) mpum
HarpeBaHUU KaK KaueCTBEHHBIE PEAKI[MHU HA aJIbJAECTUIbI.

e OOpasnpl MypaBbHHOMW, YKCYCHOW, TMAJIbMUTHHOBOM ¥ CTEAPUHOBOM KHCIOT H WX
PacTBOPUMOCTH B BOJIE.

e CBOI{CTBa TIIOKO3BI KaK ajlbJAETUAAa U KaK MHOTOATOMHOT'O CIIMPTA B PEAKLUIX C TUIPOKCHIOM
meau(ll).



o nenTudukanus kpaxmana.
e KadecTBeHHBIC peakIIuy Ha OCIIKH.

Jlabopamoprvie onvimoi

1(4). CpaBHEeHHE CKOPOCTH MCIIAPEHUS BOJbI M STAHOJIA.

2(5). PacTBOpUMOCTH IIIMIIEPHHA B BOJIE.

3(6). Xumuveckue CBOWCTBA YKCYCHOM KUCIIOTHI.

4(7). OnpeneneHre HEMPEASIbHOCTH PACTUTEIILHOTO Macia.

5(8). Unentudukaius Kkpaxmaia B HEKOTOPBIX MPOTYKTax MUTAHHS.

6(9). U3srotoBiicHHEe KpaxMalbHOTO KieHcTepa.

7(10). UsroToieHue MOJIeICi MOJIEKYJT aMHHOB.

8(11). MsroToBiacHHE MOJCITH MOJIEKYJIbI TIIAIIAHA.

Ilpakmuueckasa paooma Nel «Hoenmughukayus opzanuueckux coeouHeHuin»

Koumponvnan paooma Ne2 no meme «Kucnopoo- u azomcooeprcauwgue opanuyecKue
eeuecmear

Opranuyeckasi XuMusi 1 00LIECTBO

Bbuorexnosorusi. JlpeBHelinne W COBpPEMEHHbIE OuoOTexHOJoruu. Baxueimue
HanpaBieHUuss OMOTEXHOJIOTMU: TeHHas (TFeHeTHYecKas) U KJIETOYHas  HH)XKEHEepHUs.
Knonunpoanue.

Mommmepsnl. Knaccuduxamus nonumepoB. VCKycCTBEHHBbIE MOTMMEPHI: LETYIOHI,
areTaTHBIN MENK, BUCKO3a, neiutodan. [racrmaccel. BostokHa.

Cunrernueckue mnoJumepbl. [lonmumepusanus M IOJMKOHAEHCALMS KaK CIIOCOObI
nosiyuyeHus: nonuMmepoB. CuHTeTHueckue Kayuyku. [lonuctupon, TeuioH U MoIMBUHUIXIOPU]
KaK MpeAcTaBUTeNny miactmacc. CHHTETHYECKHE BOJIOKHA: KallpOH, HEWJIOH, KEBJap, JIaBCaH.

Jlemoncmpayuu
Konnekuuu kayqykoB, MIIACTMACC, CHHTETUYECKUX BOJIOKOH M U3JEIUNA U3 HUX.

®epMeHTaTUBHOE pPa3JIokKEHHE IMEPOKCHAa BOAOPOJA C IMOMOUIbI0 KaTana3bl CBEKEHATEPTHIX
MOPKOBH WUJIH KapTOQes.

Jlabopamopnvie onvimol
1(12) O3HakoMJIEHHE C KOJUICKIMSMHU KayuyKOB, IJIACTMACC U BOJIOKOH.
Ilpakmuueckasa paooma Ne2 «Pacno3naeanue naacmmacc u 6010KOH).
11 KJIACC
CrtpoeHue BemecTs

OcHoBHbBIE cBeleHUs1 0 cTpoeHMH aToma. CTpOeHHE aTOMa: COCTaB siipa (HYKJIOHBI) U
anekTpoHHast obonouka. [lonste 00 wuzortomax. IloHSATHE O XHUMHUYECKOM D3JEMEHTE Kak
COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsJI0M s1pa.

Ilepuoauyeckasi cucreMa XHMHYECKHMX 3JIeMEHTOB M Y4YeHHE O CTPOCHHUH aTOMA.
Ouznyeckuil cMbica npuHATOl B Tabnuie [l. M. MenneneeBa CHMBOIHMKY: MTOPSIKOBOTO HOMEpa
JJIEMEHTA, HOMEpa Iepuoja U HoMepa rpynnbl. [IOHSATHE O BaJEHTHBIX 3JIEKTPOHAX.
OtobOpakeHrne CTPOCHHS IJIEKTPOHHBIX 000JIOYEK aTOMOB XMMHYECKUX IJIEMEHTOB C IMOMOIIBIO
DIIEKTPOHHBIX U DIIEKTPOHHO-Tpadudeckux (opmyn. 3aKOHOMEPHBIE H3MEHEHHS CBOWCTB



9JICMCHTOB B IICPpHUOAAX U I'pyHIax Hepnoanqecxoﬁ CHUCTCMBI KaK CJICACTBHUC HUX JJICKTPOHHOI'O
CTPOCHUA. SHGKTpOHHHe CeMEMCTBAa XMMHYCCKHUX 3JICMEHTOB.

CraHoB/ieHHEe W pa3sBUTUEC NEPUHOAUYECKOr0o 3aKOHA M TEOPpUHU XHUMHUYECCKOTO
CTPOCHUSA. HpeHHOCBIJ'IKI/I OTKPBITHA NEPUOIAUYCCKOrO 3aKOHA U TCOPUHU XUMHUYECKOT'O CTPOCHHA
OpTraHU4YCCKUX coequHeHui. Poilb JHYHOCTH B HCTOPpUN XHUMHHU. 3HaucHUE IIPpAKTUKHU B
CTAaHOBJICHHUHA U PA3BUTHUH XHUMHYCSCKOM TCOPHU.

Honnasi xuMu4Yeckasi CBSI3bH HOHHAs KpHUCTA/LIM4Yeckas pemérka. Katuonsl u
aHuoHEl. [loHaTne 00 MOHHONM XMMHYECKOH CBsA3U. PU3MUECKHE CBOICTBA BEIIECTB, MMEIOIIHX
MOHHYIO KPUCTANIMYECKYIO PEHIETKY.

KoBanenTHas XHMHYeCcKast CBS3b. IlonsaTne o KOBaJICHTHOMU CBSI3H.
DNEeKTpOOTpULIATENILHOCTh. HenonspHas u  monsipHas KoBajieHTHass CBsi3b. KpatHocTh
KOBAJICHTHOW CBsI3M. MexaHU3Mbl 00pa30BaHUs KOBAJCHTHBIX CBsI3el: OOMEHHBIM U JOHOPHO-
akienTopHbii. [loJMSIpHOCTP MOJEKYJBl Kak CJEACTBUE IMOJSIPHOCTA CBS3M U TE€OMETPUU
MOJIEKYJbl. DuU3M4ecKHue CBOMCTBA BEIIECTB, HMEIOIIUX AaTOMHYIO WM MOJEKYJSPHYIO
KPUCTAUINYECKYIO PELIETKY.

Merannu4yeckass XuMH4YecKasi CBs3b. [loHATHE O MeTaUIMYECKOW CBA3UM H
METAJIIMYECKON KpHUCTaUInYecKoi pemérke. dusnueckue cBOcTBa METalIOB, 00YCIOBICHHbBIE
UX KpHUCTaUIMYECKUM cTpoeHueM. llpumenenue wmerannoB. UEpHble W LIBETHBIE METAJLIBI.
Cnnagsl.

Bopopoanas xumuueckasi CBfI3b. MEXMONEKyIsIpHasT ¥ BHYTPUMOJICKYJISIpHAS
BOJIOPO/IHAS CBSI3b. 3HAYEHUE BOJAOPOIHBIX CBS3EH B IPUPOJIE.

HOJIP[Mepr. HonyquI/Ie IMOJIUMEPOB PCAKIHUAMU ITOJIMMCPU3AIMU U ITOJIMKOHACHCALIUN.
Baxwueitne MNPpEACTAaBUTCIIU IJIACTMACC W BOJIOKOH, MX ITOJIYYCHHC, CBOMCTBA U MMPUMCHCHUC.
Ilonstue o HCOPraHMYCCKUX ITOJIMMEpPAX U UX IIPCACTABUTCIIN.

Jucnepcubie cucrembl. [loHatne o nucnepcHod ¢ase W AUCHEPCHOHHON cpene.
ArperaTHoe COCTOSIHUE U pa3Mmep yacTHil (a3bl Kak OCHOBA ISl KIACCH(UKALUU TUCTIEPCHBIX
cucreM. ['py0oauciepcHbIE CUCTEMBI — 3MYJIbCUH, CYCTICH3UU U a3PO30JIH, UX MPEJACTABUTEIH.
ToHKOAMCHEPCHBIE CUCTEMBI — 30JM WU TeNu, UX mnpeactaButTenu. [IoHATUA O cuHepe3uce u
KOAaryJIsiuu.

Llemoncmpayuu

[lepuoanueckas cuctema xuMmudeckux 1nemMeHToB J[. 1. MenaeneeBa B pa3ianuHbIX (opmMax.
Mopenbs HOHHON KPUCTAIUNINYECKON PEMIETKN HA IPUMEPE XJIOpUAA HATPHUS.

MuHepasl ¢ HOHHOU KPUCTAIIMYECKON PEIIETKON: KAJIBLIWT, TAJINT.

Mopnenu MOJIEKYISApHOM KPUCTAUIMYECKON PEIIETKU HAa IPUMEPE «CYXOT0 JIbJa» WIK UOAA U
aTOMHON KPHCTAIJIMUECKON PelETKH Ha MpUMepe ajamasa, rpapuTa Win KBapla.

Mopnens MonsipHoro o0bEma rasa.

Mopenu KpUCTAIIINYECKUX PEIETOK HEKOTOPBIX METAIIIIOB.

Konnexkunu 00pa3noB pa3nuyHbIX JTUCHEPCHBIX CHCTEM.

Cunepesuc 1 Koarysiusl.

Jlabopamophule onvimbi
1(1). KoncTpyrpoBaHue MOJICITH METAJUTHUECKON XUMUYIESCKOM CBSI3H.

2(2). TlomyueHne KOJUIOMJHOTO pacTBOpa KYpHUHOTO Oe€lKa, HCCIEeIOBaHHE €ro CBOWCTB C
MOMOIIBIO JIA3€PHOM YKa3KU U MPOBEICHUE €T0 JIeHATypaIiu.

3(3). [Momy4eHwe sMyJIbCHH PACTUTEIFHOTO Maciia ¥ HaOJII0IeHnE 3a € PacCIIOCHUEM.

4(4). IMony4eHue CyCIIeH3UH U3BECTKOBOTO MOJIOKA M HAOIIO/ICHHE 32 €€ ceIMMEeHTaIHEeH.



Konmponvnaa paooma Nel no meme "Cmpoenue eewecme'’
XuMHYecKHe peakunu

Knaccupukauusa XxumMu4eCcKUX peakuuid. M3omepusanns Kak peakius, MpOTEKarOMast
0e3 M3MEHEHHS cOoCTaBa BemiecTBa. AJuioTponus u e€ npuuuHbl. Knaccudukanus peakiui mo
Pa3IMYHBIM OCHOBAHHSIM: TI0 YHCITYy U COCTaBY PEareHTOB U MPOYKTOB, MO TEIIOBOMY (D (dEKTy.
TepMoxuMHUUeCKHE YpaBHEHUS PEaKIUM.

Cxopocthb XMMHYeCKHX PpeakuMi.DakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCThb
XUMHYECKHX  peakUuui: MpHUpoJa pearupymlollux  BelIeCTB, TemIiepaTypa, IUIOMIA]b
COIPUKOCHOBEHMSI pearupyrolux BEIIEeCTB, UX KOHIEHTpalus, HaInuie karanusaropa. [lonsarue
o karanmuze. depMeHTHl Kak OWOJIOTMYECKHE KaTaau3aTopbl. MHrHOWUTOpHl peakuuid U HX
3HauCHUE.

O0paTuMOCTh XMMHYECKHX peakuuid. XUMHYECKOE PaBHOBECHE M CIIOCOOBI €ro
cmemenus. [loHsTne 00 OOpaTUMBIX pEaKUUAX U XUMUYECKOM paBHOBecuH. [lpunrmm Jle
[[laTenbe U crocoObl CMEMICHUS XMMHUYECKOTO paBHOBecHs. O0Ias XapakTepUCTHKa peakluu
CHUHTE3a aMMHaKa U pacCMOTPEHHME YCIOBMM CMEILEHUS PAaBHOBECHS OSTOM peakiuu Ha
MIPOU3BOJICTBE.

I'upponuz. OOpaTumblii U HeoOpaTUMBbIM ruaponau3. ['maponu3 cojeil U €ro THUIBL
[TonsiTHEe 06 SHEPreTH4ecKOM 0OMEHE B KJIETKE U POJIM T'MIIPOJIN3a B HEM.

OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE pe€aKkuuu. CrerieHn OKHCJIICHUA u eé
OIIpCACIICHUC 110 cbopMleaM OpPraHNM4YCCKUX MW HCOPraHHMYCCKHUX BCIICCTB. OxuciuTeIn Hu
BoccranoBurenau. Ilomsarue o mnmponeccax OKHUCICHHA W BOCCTAHOBJICHHA. CocraBieHue
ypaBHCHI/Iﬁ XUMHNYCCKHUX peaKI_II/Iﬁ Ha OCHOBC MCTOAA 3JICKTPOHHOI'O OajaHca.

DJIEKTPOJIM3 PaclJaBOB H PacTBOPOB. [IpakTHueckoe MPUMEHEHHE 3JIEKTPOJIH3a.
XapakTepucTUKa  JJIEKTPOJHM3a  KaKk  OKUCIIUTEIIbHO-BOCCTAHOBHUTEIBHOTO  TIpoIliecca.
OCOOEHHOCTH AIIEKTPOIIH3a, MPOTEKAIOIIEr0 B PACTBOPAX AMEKTPOIUTOB. [loiryueHue raioreHos,
BOJIOPOJIa, KUCIOPOJa, IIEIOYHBIX METAJUIOB M IIENOYeH, a TakKe aTIOMUHUS AJIEKTPOIHU30M
pacIuiaBOB ¥ pacTBOPOB COCIWHEHUH OJTHUX dJEMEHTOB. [IOHATHE O TraJTbBaHOILIACTHKE,
raJlbBaHOCTETUH, paQUHUPOBAHUH [[BETHBIX METAJLIOB.

Jlemoncmpayuu

e PacTBOpeHHE CepHOM KHCIOTHl M aMMHMAYHON CEIUTPBI U (PUKCAlMs TEIUIOBBIX SBICHUH IS
9THX ITPOLIECCOB.

e B3auMoJeliCTBHE COJITHOM, CEPHOM M YKCYCHOM KHCIOT OJMHAKOBOM KOHILIEHTPAaLlUHA C
OJIMHAKOBBIMM KYyCOUKaMHu (TpaHyslaMH) LIMHKA M B3aUMOJIEMCTBUE OJIMHAKOBBIX KYCOYKOB
pa3HbIX METAJUIOB (MarHusi, LUHKA, jKeJe3a) C COJIIHOM KHUCIIOTOM Kak MpUMEpP 3aBUCHMOCTH
CKOPOCTH XMMHUYECKON PEAKIIMH OT MPUPOJBI PEArNPYIOLINX BEIECTB.

e BzaumoseiicTBue pacTBOpoB THOCYNb(aTa HaTpus pa3HOM KOHLEHTPALUU U TEMIIEpPaTypbl C
pacTBOPOM CEPHOM KUCIIOTHI.

e MozenupoBaHue «KUIISILETO CIOS».

ellcrionb30BaHNE HEOPraHMUYECKHUX KaTaIM3aTOpoB (coled kene3a, HOAWJA Kalmus) U
MPUPOJHBIX OOBEKTOB, COAEPXKALIMX KaTanasy (ChIpoe Msco, KapTodenb), /Ui pa3iokKeHus
HEepOKCHIa BOJOPOJA.

¢ B3anMoielicTBIE IIMHKA C COJITHOM KHCIIOTOH M COJSIHOM KHCJIOTBI C HUTPAaTOM cepedpa Kak
MIPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM PEAKIMU U peakiii 0OMeHa.

e KOHCTpynpOBaHUE MOJIENH IEKTPOIU3EPA.

¢ BuneodparmMeHT 0 IpOMBIIUIEHHON YCTAaHOBKE JJISl TIOTYyYEHUS alTFOMUHMS.

Jlabopamopnvie onvimol
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1(5). Unmoctpanus npaBuwia beproiie Ha mpakTUKe: MPOBEICHUE peakIui ¢ 00pa3oBaHUEM
0CaJKa, Ta3a v BOJBIL.

2(6). I'eTeporeHHbIN KaTaiu3 Ha MPUMEpPE PA3IOKEHHS MEPOKCHAA BOJIOPOJa B MPHCYTCTBHU
JMOKCH/Ia MapraHia.

3(7). Cmemenne paBaoBecus B cucteme Fe3+ + 3CNS— Fe(CNS)3.
4(8). VictipITaHre HHANKATOPAMH CPEJIbl PACTBOPOB COJIEN PasIMUHbIX THIIOB.

5(9). OkuCIUTENbHO-BOCCTAHOBUTENbHAS peakius ¥ peakuus oOMEeHa Ha IpuUMepe
B3aUMO/IeHCTBUS pacTBOpoB cynbdaTa menu(Il) c xenae3om u pacTBOpoM IENOUH.

Ilpakmuueckan paooma Nel «Peuwienue 3xcnepumenmaivHslx 3a0au no meme «Xumuueckasn
peaxyuay.

Konmpononaa pavoma Ne2 no meme "Xumuueckasn peaxkyus'
BemecrBa 1 UX cBoiicTBa

Mertanabl. Ousnyueckne CBOWCTBA METALIOB Kak (YHKIUS WX cTpoeHUs. JleneHue
METAJUIOB Ha IPYIIIBI B TEXHUKE. XUMHUYECKHE CBOMCTBA METAJLUIOB U AJIEKTPOXUMUUYECKUMN Pl
HanpsbkeHui. [loHsTue o MeTauioTepMun (ATFOMUHOTEPMUS, MATHUETEPMHUSI U JIP. ).

Hemeraanbl. Hemerannel kak okuciautenu. Hemeramnbl kak BOCCTaHOBUTENH. Psin
AJIEKTPOOTPULIATEIBHOCTH.

HeopraaneCKne H OpraHu4eCKHe KHCI0THBI. KucnoTrel B cBeTe aTroMHO-
MOJICKYJIAPHOT'O YYCHUA. Kucnotsl B cBeTe TCOpUHn BHCKTpOJIPITI/I‘{eCKOfI gucconuranui. KuciaoTel
B CBCTC HpOTOHHOﬁ TCOPHUHU. O6H_[I/Ie XUMHUUYECKHE CBONCTBA KHCIIOT.

Heoprannueckne u opranumdyeckue ocHopaHusi. OCHOBaHUS B CBET€ AaTOMHO-
MOJIEKYJIIpHOTO y4deHMsl. OCHOBaHUS B CBETE TEOPUM DJIEKTPOIMTHYECKON IHCCOLMALNH.
OcHoBaHMsI B CBET€ NPOTOHHON Teopuu. XHUMHUYECKHE CBOICTBA OpraHMYECKHX U
HEOPraHUYECKUX OCHOBAHUM.

Heopranuueckune u opranudeckue amdorepHble coeauHenusi. Heopranmueckue
amoTepHbIe COeAMHEHHs (OKCHIIBI U THAPOKCHUJBI), UX CBOMCTBA U moixydeHue. AMQoTepHbie
OpTraHWYECKUE COSAMHEHUS HAa TPUMEPE aMUHOKHUCIIOT. [lenTu sl u nmenTuHas CBs3b.

Coum. Knaccudukamus comneil. XKEcTkocTh BoJbl U crocoObl €€ ycTpaHeHus. Ilepexon
KapOoHaTa B rufjpokapOoHaT u oopaTHo. OO1IMe XUMHUYECKUE CBONCTBA COJIEH.

Llemoncmpayuu

Konnekmus MeTaios.

Konneknus HemMeTamios.

B3anmoneiicTBre KOHIEHTPUPOBAHHON a30THOW KUCIIOTBI C MENIBIO.

Bcnpiiika TepMUTHOM CMECH.

Benpimka uépHoro nopoxa.

BriTeCcHEHME ralOreHOB U3 UX PACTBOPOB APYTUMHU rajOT€HAMHU.
BzaumopeicTBue mapoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJSHOW KHUCIOTBI M aMMHAKa
(«apIM O€3 OTHSY).

[Tonydyenne aMMuaka U U3y4eHHE €ro CBOKCTB.

e PaznnuHbIe ciydau B3aUMOJEHCTBUS PACTBOPOB COJIEH AIFOMUHHUS CO IIEIOYBIO.
e [lonmyuyenue KECTKON BOABI U yCTPAHEHHUE €€ KECTKOCTH.

Jlabopamopnvie onvimoi

1(10). [Mony4eHre HEPACTBOPHUMOTO THPOKCH/IA U €T0 B3aUMOJICHCTBUE C KUCIOTOM.
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2(11). UccnenoBanue KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM M YKCYCHOW KUCIIOT KanelbHBIM
METOZOM TP UX pa30aBIEeHUH BOAOM.

3(12). [Tomyyenue ampOTEPHOTro THIAPOKCHUIA U U3YUCHHUE €r0 CBOWCTB.
4(13). IlpoBeneHne KA4eCTBEHHBIX PEAKIHI 10 OIIPE/ICIICHHUIO COCTaBa COJIH.

Ilpakmuueckan paboma Ne2 «Pewenue IKcnepumenmanvHulx 3a0au no meme «Bewecmea u
Ux Ce0UCmMea.

Konmponvnaa pavoma Ne3 no meme ""Beujecmea u ux ceoiicmea’
XuMHS 4 COBPeMeHHOe 00111eCTBO

Xumuyeckasa TexHogorus.IlpousBoacrso ammuaka u  MeraHoJa. llonarue o
XMMHUYECKON TEXHOJOTUH. XUMUYECKHUE PEaKIMH, JeKallie B OCHOBE IIPOM3BOACTBA aMMHAKa U
MmeraHona. OOmas xiaccu(UKALMOHHAS XapaKTepHCTUKA PEaKUUi CHHTE3a B IPOU3BOJCTBE
9TUX NPOAYKTOB. HayuHble NIpUHLIMIIBL, JIeXKAlle B OCHOBE IPOM3BO/ICTBA aMMUAKa U METAHOJIA.
CpaBHeHuE 3THX POU3BOJICTB.

XHMHYECKasi TIPAMOTHOCTBKAK KOMIIOHEHT OO0Ield KyJbTypbl 4YeJI0BeKa.
MapkupoBKka YyNaKOBOYHBIX MAaTEpUajoB, 3JEKTPOHUKM M OBITOBOW TEXHUKHU, IPOTYKTOB
IIUTaHMs, STUKETOK I10 YXOMY 3a OLCKIOMU.

Jlemoncmpayuu

e Mozenp NpOMBIIUIEHHON YCTaHOBKH MOJTYYEHHSI CEPHOU KUCIIOTHI.
e Mo/ienb KOJIOHHBI CUHTE3a aMMHAKa.
e BuneopparmMeHTs! U CllaiiJibl O CTENEHU 3KOJIOTUYECKON YMCTOTHI TOBApA.

Jlabopamopnvie onvimol

1(14). V3yueHue MapKUPOBOK pPAa3JIHYHBIX BHUIOB IPOMBIIUICHHBIX M IPOJIOBOIBCTBECHHBIX
TOBapoOB

TEMATHYECKOE INTAHUPOBAHHUE C KOJIMYECTBOM YACOB,
OTBOJUMBIX HA OCBOEHME KAXKIOM TEMBI

Haszeanue temsl Komuectso N3 Hux:
9acoB
NPAaKTUYECKHE | KOHTPOJbHBIE
paboThI paboThI

10xknacc (34uaca)
Tema 1. [Ipenmer oprannueckoit xumuu. Teopus 2
CTPOEHUSI OPTaHNYECKUX COCAMHEHUI
Tema 2. YriieBogopo/ipl ¥ UX PUPOIHBIE 12 1
WUCTOYHUKHU
Tema 3. Kucnopon- u azotconepxaiine 15 1 1
OpPraHUYeCKHe COSTMHEHUS
Tema 4. Oprannueckas XuMusi ¥ 00IIIECTBO 5 1

11kaacc (34uaca)
Tema 1. CTpoenue BemecTs 10 1
Tema 2. XuMnueckue peakuuu 12 1 1
Tema 3. BermecrBa 1 ux cBoiicTsa 9 1 1
Tema4.Xumusi 1 COBpeMEHHOE 00IIECTBO 3
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