MBOY Kasaabckasa COII

Jlupextop "
M H.®. bypynuna

HpI/IKag Nel26 - O[]
oT «28» aBrycra 2022 r.

PABOYAS IMPOI'PAMMA

y4eOHOro mpeameTa
« XMW

11 kmacc
Ha 2022 — 2023 y4eOHBIH roj

CocraButens: Bacunenko Bepa BacunseBna
YUUTEIb XUMUHU

1. Kagneckuii 2022



1)

2)
3)

1))

1. HHosicHUTeILHAA 3aANIMCKA

PaGouas mporpamma pa3paboTaHa Ha 0cHOBe aBTOpPcKoii mporpammel O.C.
lNabpuensina, coorBercTByIOIIECH DenepaibHOMY KOMIIOHEHTY TOCYIapCTBEHHOI'O CTaHIapTa
o0uiero o0pa3oBaHus U AOMYIIEHHOWM MUHUCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit
Oepnepanun. (I'adpuensu O.C. [Iporpamma kypca xumun s 8-11 kimaccos
obmieoOpaszoBarenbHbIx yupexaenuii /O.C. ['abpuenss. — 5-e uzf., nepepad. u gom. — M.:
HApoda).
ABTOpCKOIi TpOrpaMMe COOTBETCTBYET yueOHUK: «Xumus 11 6a30BbIi ypOBEHBY
O.C.I'abpuensh, H. I'. Octpoymos, C. A. I'nagkoB — nonymeHo MuHucTepcTBOM 00pa3oBaHUs
Poccuiickoit ®deneparuu / 3-e nuznanune, Mocka «IIpocsemnienue» 2021

Jlannast nporpamma pa3zpaboTaHa Ha OCHOBE:

- ®enepanbHOro 3akona oT 29.12.2012 r. Ne273-03 «O6 obpazoBanuu B Poccuiickoit
Denepauuny;

- YeraBa MyHunumnaisHoro ooiieo0pasoBarenbHoro yupesxkaenus Kasnsckoit cpeqneit
0011100pa30BaTEIbHON HITKOJIBL;

- OOpa3oBaTenbHOM MPOrpaMMbl CpeiHEro 0o1Iero oopazoBaHuss MyHUITUTIAIEHOTO
o01eodpazoBatenbHOrO yupexaeHus Kasnbckoit cpenei 001eo0pa3oBaTeIbHOM MIKOJIBI,

- [Tonoxenwus o paboueit mporpamme YUuTens;

- Yueb6noro mana MBOVY Kasuibekoit COIL va 2022 — 2023 yu. 1.5

- I'ogosoro kanenaapuoro rpapu MBOY Kasunbckoii COIL na 2022 — 2023 yu. 1.

®denepalibHBII TOCYIAPCTBEHHBIM 00Pa30BaTEBHBIN CTaHAAPT OOIIEro oOpa3oBaHUs, a
TaK)K€ OCHOBHBIE UJIeU U MoyioxkeHus [Iporpammbl pa3BuTus U GoOpMHUpPOBaHHS YHUBEPCATBHBIX
y4eOHBIX JCHCTBUU Il cpefaHero (mojiHOoro) oOImero oOpa3oBaHUs COCTABISIOT OCHOBY
npesaraeMon paboueit mporpamMmal.

Orta mporpaMma JIOTHYECKH IPOAOIDKAET NPOTPaMMbl JUIsi HAdalbHOTO OOLIEro |
OCHOBHOTO 0011ero o0pa3zoBaHusl B OOJIACTH Pa3BUTUSA BCEX OCHOBHBIX BHJIOB JIEATEIbHOCTU
o0yyaembIX, MpeACTaBICHHbIX B HUX. OHa cocraBiieHa C y4€TOM OCOOEHHOCTEH, KOTOpbIE
0o0ycJIOBIIEHBI, B TIEPBYIO OuYepelb, IMPEIAMETHBIM COJCPXKAHHUEM U TMCUXOJIOTHUYECKUMU
BO3PACTHBIMH OCOOCHHOCTSIMHU 00y4aeMBbIX.

[To3naBaTenpHas 1eATEIbHOCTh IPU U3YUYEHUU Kypca XUMUU Ha 6a30BOM ypOBHE HIpaeT
BEAYIIYI0O POJb B Pa3BUTUU OCHOBHBIX BHUJOB Y4YEOHOH JEATEIbHOCTHU CTapUIEKIACCHUKOB:
BJIQJECTh METOJAaMHU HAy4YHOrO TIO3HAHUSA, T[OJHO M TOYHO BBIPAXAThb CBOM MBICIIH,
XapaKTepU30BaTh, OOBSICHATH, KIACCU(PUIMPOBATH XUMHUYECKHE OOBEKTHI, paboTaTh B TpyIIIE,
apryMEHTUPOBAaTh CBOK TOYKY 3pEHHUS, HAXOOAUTh, HCIIOIb30BaTh pPAa3JIMUYHbIE HCTOYHUKU
UH(OPMAIIUH U TIPEACTABIATh B YCTHOW M MMCBMEHHOM peuy pe3yibTaThl e€ aHaIm3a.

Omna w3 3agau  oOydyeHHMs B CpelHEH IIKoJe — OmpeelieHue JaajbHeimen
00pa3oBaTeIbHON TPAEKTOPHUH U OTBETCTBEHHOTO BHIOOpA XHU3HEHHOTO M MPOQPECCHOHAIBLHOTO
nytd. Jlnsg pemieHuss 3TOM 3aJayd  CTAPLIEKJIIACCHUKU MPU U3YYEHUM XUMHUHU JIOJKHBI
UCIIOJIb30BaTh NMPUOOPETEHHBIM Ha YPOKAaX XMMHH ONBIT JESTEIBHOCTU B MpodeccuoHanbHON
ctepe u T1000H KU3HEHHON CUTYaIlHH.

CoracHO 00pa3oBaTebHOMY CTaHAAPTY, ITIABHBIC UEAU CPEOHe20 00ujeco 00pazosanus
COCTOST:

B NpUOOpPETEHWH 3HAHWWA, YMEHHH H CHOCOOOB  JEATENBHOCTH, CIIOCOOCTBYIOIIUX
(bopMUPOBAHUIO LIETOCTHOTO MPEICTABICHUS O MUPE;

B Pa3BUTHU ONBITA PA3HOOOPA3HON AEATEIHHOCTH, CAMOIIO3HAHUS U CAaMOOIIPEICIICHHS,

B OCO3HAHHOM BBIOOpE MHIUBUIYaTbHOW 00pa30BaTENIbHON TPaeKTOpHH U MpodeccruoHanbHON
JESTEIIbHOCTH.

Bonbmioit Bkmam B JAOCTHKEHHME JTHX IeJied CpeqHero ooOmero o0pa3oBaHUsS BHOCHUT
u3yuenue Xumuu, KOTopoe Ipu3BaHoO odecneuums:
dbopMupoBaHUE €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B KOTOPOH CHCTEMa XMMHYECKUX 3HAHUIN
ABJIsIETCS €€ BaKHEHIIIMM KOMIIOHEHTOM;



2)

3)

4)

1)

2)

3)

pa3BUTHE  HHTEIEKTyalbHOTO W HPABCTBEHHOIO  MOTEHIMAla  CTapIIeKIaCCHUKOB,
dbopMuUpOBaHHWE y HHUX OKOJOTHYECKHM TPaMOTHOTO B y4eOHOW © mpodeccCHOHATBHON
JESITEIbHOCTH, a TAaKXKe B OBITY;

OCO3HAaHUEC Yy CTaplICKIaCCHUKOB H€O6XOZ[I/IMOCTI/I B PpPa3BUTHUU XHUMHU U XUMHUYECKOU
MPOMBILUIEHHOCTH, KaK MPOU3BOIUTEILHOM CHJIbI OOIIECTBA;

[IOHMMaHWE HEOOXOJMMOCTH O€30MacHOTO OOpalleHHsT C BEIIeCTBAMH U MaTepHallaMH,
UCIOJIb3yEMbIMH B MPO(PECCUOHATLHOM U TOBCETHEBHOM JKU3HU.

Llenamu uzyuenus xumuu ¢ cpeoneil wiKoe A6aAAI0mMCA:

BUJICHUE ¥ TOHMMaHWE 3HAYMMOCTH XUMUYECKUX 3HAHUHU JUIS KQXKIOTO YjeHa COllMyMa; yMEHUe
OLCHUBATH PAa3JIMIHBIC (1)aKTBI U SABJICHUSA, CBJA3aHHBIC C XUMHNYCCKUMU O6’B€KTaMI/I " IponeccaMu
HA OCHOBE OOBEKTUBHBIX KPUTEPUEB U OMPENEIEHHON CUCTEMBI LIEHHOCTEH, (hOpMyTupoBaTh U
000CHOBBIBATH COOCTBEHHOE MHEHUE U YOCKICHHUE;

MOHUMaHUE pOJIM XHMHH B COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHpa U
WCIIOJIb30BAaHUE XUMUUYECKUX 3HAHUHM JUIsi OOBSICHEHHS OOBEKTOB W MPOIECCOB OKpPYKaroleh
JNENCTBUTENbHOCTH — MPUPOAHOM, COIIMAIbHOM, KYJIBTYPHON, TEXHUUECKOH Cpebl;
(1)OpMI/IpOBaHI/I€ Yy CTAapUICKIIACCHUKOB IMPHU U3YUCHUN XUMHUH OIIbITA ITO3HAHUA U CAMOIIO3HAHHA C
MOMOIIIBbIO KITFOUEBBIX KOMIIETEHTHOCTEH (KJIFOUEBBIX HABBIKOB), KOTOPbIE MMEIOT YHUBEPCAIbHOE
SHAYCHUC OJIA pa3JIMYHBIX BUJAOB ACATCIbHOCTHU, — IIOMCKA, aHAJIM3a U O6pa6OTKI/I I/IH(l)OpMaLII/II/I,
U3rOTOBIICHHE WH(GOPMAIIMOHHOTO MPOIYKTa U €ro IMpe3eHTAallud, MPUHATUS pElIeHuH, ,
KOMMYHUKATUBHBIX HABBIKOB, 6€3OHaCHOFO 06pa1ueH1/m C BCIICCTBaAMM, MaTCpuajlaMu H
poleccaMyu B TOBCETHEBHOM KU3HU U MPOHECCUOHATLHOM e TEIbHOCTH.

Metoauveckne 0cOOEHHOCTH Kypca

Cognepkanne Kypca peanusyercs u3 pacu€ra 2 4 B HEAENI0. JTOT JIUMHUT BPEMEHU U
00yclaBIUBaeT psJl METOAMYECKUX OCOOCHHOCTEH Kypca.

N3yuenune xumun Ha 0a30BOM YpOBHE allpMOPHU HE TOTOBUT CTAPIIEKIACCHUKOB K Claye
EI'D no xumuu. [1oaTomMy B MOCTpOCHUH Kypca UCIIOJIB30BAH AHMPONOUEHMPUYECKUI HOO0X00,
IpU KOTOPOM 00Yy4E€HHE MPEIMETY MPOUCXOIUT HA OCHOBE YUETa X UHTEPECOB, CKIIOHHOCTEH U
OCOOCHHOCTEH, BMECTO XeMUOUCHMPUUECKO20 hO0X00d, TPU KOTOPOM OO0ydeHHE XUMHUU
CTPOUTCS HA OCHOBE IIPUHIIUIIOB U METO/I0B [TO3HAHUS CAMON XUMHUHU.

Huskas MoTuBamusi u3ydyeHUss XUMHUHU OOJBIIMHCTBOM YYalllUXCS TyYMaHUTApHBIX,
(GU3NKO-MaTEeMaTHYECKUX KIJIACCOB M MIKOJ 0OycioBiieHa €€ cTaTycoM Kak Hempo(HIbHON
TUCIUIIIMHBL. [T03TOMY C 1LIebI0 MOBBIIEHUSI HHTEpECa K XMMHH Y TaKUX CTApIICKIACCHUKOB
IPEIyCMOTPEHO yCHUJIEHHWE MPHUKIAJHOTO Xapakmepa COJCpXKaHUS U I103HaBaTEIbHOU
NESATENIbHOCTH TpU OOyYeHUU NTaHHOTO Kypca, T. €. CBA3M XUMHH C MOBCEIHEBHOW >KU3HBIO
yenoBeka. Tak, B Kypce OpraHM4ecKod XMMHM Ha 0a30BOM YpOBHE IIpe/jiaraercsi U3yuyeHue
pa3nena «OpraHuyeckass XUMHUSL U OOIIECTBO», KOTOPBIM 3HAKOMHUT CTapIIEKIACCHUKOB C
OCHOBAMH OMOTEXHOJIOTHHM M XUMHH IOJIMMEPOB. A B Kypce 00IIeil XuMuu B paznene «XuMus u
COBpEMEHHOE OO0IIECTBO» paccMaTpuUBaeTcs TeMa «XUMHUYecKkas IPaMOTHOCTh, KaK KOMIIOHEHT
o0mieli KynbTypbl 4YeloBeKa», (opMupyeTrcs yBakeHHE K HMHCTPYKIHUSAM I10 SKCILTyaTaluu
OBITOBBIX MPUOOPOB W TIPENapaTroB, a C IENbI0 MPAaBUIBHOIO YyXO0Ja 3a TPUKOTAXKHBIMU
U3JENUSIMU (YMCTKON, CTUPKOM, CYIIKOM, YTIOKKOMN ), — YMEHHE YUTATh UX 3TUKETKHU.

VY4eOHbII MaTepuan Kypca XUMHUM Ha 0a30BOM YPOBHE H3JIOKEH HE B CyXOM
TMIaKTHIeCKOM (popmarte, a popmame codecedosanusn ¢ 00y4arOmUMCsl Ha OCHOBE peajii3aliu
MEXIPEAMETHBIX CBS3€H ¢ MHUPOBOM XYHAOKECTBEHHOM KYJIBTYpOH, TUTEPATypO, IUTEPATYPOH,
HUCTOPHEH.

Ycunenue rymMaHUTapu3alud B OOyYeHHMM XUMHHM B KlaccaX M IIKOJAaX T'yMAaHUTApHOTO
npodusIs IPOBOAUTCS C MOMOUIbIO METO/I0B, IPUEMOB U CPEJICTB, IPUMEHSIEMBIX IIPU U3YUYEHUU
TYMaHUTapHbBIX AUCUUIUIMH. Hampumep, xopomuii pe3yapTaT Kak AJii HHOCTPAHHOTO S3bIKa, TaK
U U1 XUMHUH, JaéT HMCIOJIb30BaHUE XMMHUYECKOTO MaTepuana Ha COOTBETCTBYIOLIEM SI3bIKE
YUYaIIUMUCS HIKOJI U KJIACCOB C YIIyOJIEHHBIM M3YYEHHEM MHOCTPAHHOTO si3blka. Emé Oombimii
ad ekt mis 000MX IPEeaMETOB OyIEeT TOCTHTHYT, €CIIM K TOI00py XMMHYECKOTO MaTepuaia Ha
WHOCTPAHHOM SI3bIKE MPHUBIEKAIOTCA W CaMH Yy4alluecs, KOTOPble HaxXOJSAT U MPEICTaBISIOT



UHGOPMAIIMI0O O PA3BUTUM XMMHYECKONH HAyKM W TPOMBIIUIEHHOCTH B CTpaHaxX H3y4aeMOro
S3BIKA U O POJIM YUICHBIX-XMMHKOB 3TUX CTPaH IMPH IMOATOTOBKE COOOIICHUN U TPE3CHTAIlUU TI0
3amanusaM pyopuku «Mcronb3yiTe MOMOTHUTENbHYIO MH(GOPMAIUIO U BbIpa3uTe MHEHHE». B
CBOIO OdYepe/]b, OTO TO3BOJIICT pa3BUBaTh UX HHPOPMAITMOHHO-KOMMYHUKATHBHYIO
KOMIIETEHTHOCTb.

B knaccax ¢u3nko-MaTeMaTHuECKOro Npoduis TeMsbl, CBSI3aHHbIE ¢ PU3UKOI U3yUyaroTCsa Ha
OCHOBE aKTHUBHBIX (hopm (Oecen, AUCITYTOB, YPOKOB-KOH(MEPEHIINI), YTO MO3BOJISIET 3HAUUTEIHHO
YBEJIMYUTH JIONIO CAMOCTOSITENILHOW paboThl ydammxcs. Tak, HampuMmep, paccMaTpUBaeTCs
yueOHBI MaTepuall MO CTPOCHHUIO aTOMa M BELIECTBA, HEKOTOPBIM acmeKkTaMm (U3HUYECKOl u
KOJUTOMTHOM XMMHH, Ta30BbIM 3aKOHaM. Takol WHTETPATUBHBIN MOAX0] K OOYYCHHIO XUMHUH Ha
0a30BOM ypOBHE U MO3BOJISIET (POPMHUPOBATH LIENOCTHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUpA.

Xumuueckuii IKcnepumenm u pacuémusle 3a0a4u no Gopmynam u ypasHeHuAM B Kypce
0a30BOro ypOBHS M3-32 HEOOJBILIOTO JTUMUTA BPEMEHHU HCIOJIb3YIOTCS HECKOJIBKO MHAue, YeM B
OCHOBHOM IIIKOJIE ¥ TIPU U3YyYEHUU XUMUHU Ha yTIyOJEHHOM YPOBHE.

VBenuueH yAeNbHBIA BEC JIEMOHCTPALMOHHOTO JKCIIEPUMEHTa M yMEHbLIEH —
nabopaTopHoro yuenuueckoro. [loaToMmy pexoMeHyeM Mmpu BHITIOJIHEHUH JEMOHCTPAIIMOHHOTO
SKCHEPUMEHTA NIMPOKO MPUBIIEKATh yYalllUXCsS B KAYECTBE aCCUCTEHTOB yuutens. Kpome storo,
C LEJbI0 SKOHOMUM BPEMEHM WU YCWIICHMS HArJSJIHOCTH HAa YypOKax XUMHUH MPeJIaracTcs
HCITOJIb30BaHUE BUICO(PArMEHTOB M BHJICOMATEPHAIIOB, a TAK)KE KOJUICKIIUH, MOATOTOBICHHBIX
K K&XJIOMY YPOKY XMMHH Ha OCHOBE PUCYHKOB-KOJUIKEH U3 YICOHUKOB.

Uro0bl peann3oBaTh B3aUMOCBS3b KAYECTBEHHOW M KOJIMYECTBEHHOW CTOPOH M3y4aeMbIX
XUMHYECKHX OOBEKTOB, — BENICCTB W peakiuid, — pacy€THble 3amauu 1o Qopmynam u
YpaBHEHUSAM, HEOOXOIMMO TaKXe YBEIWYHUTh YICIbHBII BeC CaMOCTOSTENbHONW pabOTHI
yuamuxcs. C 3TOH 1Lenpl0 pacu€THbhIC 3aja4yM, MPUBEACHHBICE B KOHIE KaXI0TO Maparpada
yu4eOHUKOB, OLICHUBAIOTCA U KOMMEHTUPYIOTCS YUUTETIEM Ha MPOTSHKEHUHU 3—5 MUHYT B Havale
Ka)XJ10r0 ypoka.

Packpvimue ceazu uzyyaemozo mamepuana ¢ 0yoywieii npogeccuonanbHoil
0esAmeIbHOCMbI0 6bINYCKHUKA CPEOHEll WIKOIbl CROCOOCmEyem YCUNeHU MOMUeayuu
yuawuxca K u3y4eHuio Henpo@uibHoll OUCYUNIUHBL DTO MOXKET ObITh JOCTUTHYTO 4Yepes
BBITIOJTHCHUE CTAPIICKIIACCHUKAMHE 3aJaHuil ¢ o0mel TeMaTtukoi «IloarotoBsTe COOOIICHNE O
TOM, KaK CBSI3aHBI CBEIECHUS KOHKPETHOW TeMbl ¢ BbiOpaHHOM Bamu BY3om unu ¢ Oymymieit
PO ECCHOHAIBHON JESTETHLHOCTHION.

bonpuryto ponp B MHTErpaluu 3HAHMM CTApLIEKIACCHUKOB IO XUMHHM W JIPYTUM
npeAMETaM WTpaloT  Quaocogpckue Kamezopuu u 3aKOHbl, HATPUMEDP, 3aKOHBI IEpexoja
KOJIMYECTBEHHBIX OTHONICHUH B Ka4eCTBEHHBIC, CAMHCTBA U OOPHOBI IPOTUBOIIOIOKHOCTEH HITH
KaTeropusi «OTHOCUTEIBbHOCTH HCTHUHBI». Tak, B XOAE€ HHUCKYCCHM O CYTH NEPUOAUYECKOIO
3aKOHa y4allluecs MPUXOJAT K BbIBOAY O NMPUYMHHO-CIEACTBEHHOM CBSI3U M3MEHEHHI CBOMCTB
AJIEMEHTOB U 00pa3yeMbIX MMM BEIIECTB OT 3apsiI0B M3 aTOMHBIX SJIEp WKW O JBONCTBEHHOM
MOJIOXKEHUH BOJIOpPOJIa B Iepuoanueckoir cucreme. Ilpum paccMmoTpeHun kiaccudukanuu
XUMHUYECKHX 3JIEMEHTOB W 00pa3yeMbIX UMH IPOCTHIX BEMICCTB (METAUIBI U HEMETAUIbl) U
coeuHEHUI (OKCUABI U THAPOKCHUIbI) HA OCHOBE OTHOCUTEIHHOCTH UCTUHHOCTH O0ydaromuecs
OCO3HAHHO PacCMAaTPUBAIOT 0a30BBIC MOHATHS Kypca: CTPOSHHE aTOMa W BHJIBI XMMHYECKHX
CBSI3€H, TUIIBI KPUCTAIUTMYECKUX PEIIETOK U (M3MYECKUE CBOMCTBA BEIIECTB, aM(POTEPHOCTD.

Omun vac B HeAENIO, OTBEACHHBIM Ha HW3YYEHUE Kypca, NpeanosjaraeT UIIupPOKoe
WCIIOJIb30BAHUE JICKUUOHHO-CEMUHAPCKOU (YopMbl npo8edeHusn y4eOHvlX 3aHaAmui. ITO
MO3BOJISICT CTapIICKIACCHUKAM HE TOJhKO 3((EKTHBHO yCBaWBaTh COACPXKAHHWE Kypca, HO U
TOTOBHT UX K IPOJIODKCHUIO 00pa30BaHMs B BBICIICH IIKOJIE, T1Ie Takas popMa rpeodiagacT.

O01asi XapaKTepHCTHKA Kypca

OcoOeHHOCTH cOAEpKaHUSI M METOAUYECKOTO IMOCTPOEHUs Kypca c(hOpMHPOBAaHBI Ha
ocuose ®I'OC COO.
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1. Conep:kaHue Kypca BBICTPOEHO JIOTMYHO M JOCTYHHO B COOTBETCTBHM C CHUCTEMHO-
JeSITETbHOCTHBIM TTO/IX0/IOM Ha OCHOBE HEepapXHH y4eOHBIX MpooiieM

2. Copepxanue Kypca oOmed xumuu B 11-oM kiacce crnocoOcTByeT (GOpMUPOBAHMIO
€IMHON XMMHYECKON KAapTHHBI MHUpA y BBIITYCKHUKOB CpPEIHEH IIKOJIBI MyTEM PACCMOTPEHUs
OOIIMX JIsI HEOPTAaHUYECKOW M OPraHMYECKON XUMHUH MOHITUH, 3aKOHOB U TEOpUil.

3. U3yueHune Kypca IpOBOJUTCS HA OCHOBE COUYETAaHUsl TEOPUHU U MPAKTHUKU MIPOOIEMHOTO
o0ydeHus 1 MoJlauyl MaTepHaja B JJOTMKE HAyYHOTO IO3HAHUS.

4. Teopernyeckue TMOJOKEHUS Kypca IIMPOKO IOAKPEIUIEHBl JIEMOHCTPALMOHHBIMU
XUMHUYECKUMHU FKCIIEPUMEHTAaMU, 1a00paTOPHBIMU OIBITAMU U IPAKTUYECKUMU PAOOTaMH.

5. Peanuzyetcst MHTErpanus CoAEpKaHUS Kypca C MpeIMEeTaMu HE TOJIbKO €CTECTBEHHO-
HAy4YyHOI'0, HO U TYMaHUTapHOTO [IUKJIOB.

6. JIOCTMXKEHMIO TPEIMETHBIX, METANPEIMETHBIX M JIMYHOCTHBIE PE3yJbTAaTOB
CrocoOCTBYeT cucTteMa 3ajaHuil B (¢opmare peduieKCUH: MPOBEpbTE CBOW 3HAHUS, NPUMEHHUTE
CBOM 3HAHMSI, UCIIOJIB3YITE JOMOJHUTENbHYIO HH(OPMALIMIO U BBIPA3UTE MHEHHE.

7. PackpbIBaeTcst pojib pPOCCUMCKHUX YUEHBIX B CTAHOBJICHMM MUPOBOW XMMUYECKOH HayKH,
YTO CITIOCOOCTBYET BOCITUTAHMIO MATPUOTU3MA U HAIIMOHAILHON CaMOMICHTH(UKAIINH.

8. Kypc peanuzyer cBsi3b y4eOHOM AUCLUIUIMHBI C )KU3HBIO, YTO CIOCOOCTBYET YCHIICHUIO
MOTHUBAIMY YYaIIUXCS K M3YYEHUIO HENPODMILHOW XUMHUH Y€pe3 PACKPHITHE CBSA3H M3Y4aeMOTO
Mmarepuaia ¢ Oyayueil 00pa3zoBaresibHON TpaeKTOpHel U NpodeccuoHaIbHOM 1S TeTbHOCTH.

9. B Kypce mnpezncTaBiieHbl COBPEMEHHBIE HAIPAaBJICHUS PAa3BUTHUS XUMUYECKOW HAYKU U
TEXHOJIOTHH.

10. B kypce HaluM oTpax€HHe OCHOBHBIE COJEPKATEIbHbIC TUHUU:

«Bewecmeo» — 3HaHUA O COCTaBe, CTPOCHUHU, CBOWMCTBAX ((PU3NYECKUX, XUMHUYECKUX U
OMOJIOTMYECKHX ), HAXOXKJICHUH B IPUPOJIE U MOTYYSCHUH BaXKHEHIINX XMMUYECKUX BEIIECTB;
«Xumuueckasa peaxyus» — 3HaAHUS O IIpolLeccaX, B KOTOPBIX IPOSBIAIOTCS XUMHUYECKHE
CBOICTBA BELIECTB, YCIOBUSIX UX IPOTEKAHUS U cr10co0ax yIpaBiIeHUs UMU;

«Ilpumenenue eeujecme» — 3HaHUS B3aUMOCBSA3U CBOMCTB XMMHUYECKHX BEILECTB, Hauboisee
UCTIOJIb3YEMbIX B OBITY, TPOMBIIUIEHHOCTH, CEIBCKOM XO3SHCTBE, 3/PAaBOOXPAaHCHHH M Ha
TPaHCHOPTE;

«3p1K Xumuw» — CUCTEMA 3HAHUNH O BaXHEHIIMX MOHATUAX XMMHUU U XUMHUYECKOU
HOMEHKJIaType HeopraHuueckux u oprannyeckux Bemects (MIOITAK wu TpuBmanbHOM);
BJIaJICHUE XMMUYECKOH CHMBOJIMKONH M €€ OTpakKeHHWEM Ha MUCbME, —XMMHUYECKUMM 3HAaKaMu
(cumBonammu), (opMysBl M ypaBHEHHs, a TaKKe IpaBWia MepeBoja MH(opMauu ¢ POIHOTO

SA3bIKa Ha A3bIK XUMHHU U O6paTHO.

MecTo npeaMera B y4eOHOM ILIaHe

Kypc xumum B cpeaneil mkose npexycmarpusaercss denepaibHbIM TOCyNapCTBEHHBIM
o0Opa3oBaTeibHbIM CTaHIAPTOM KakK COCTaBHas vacTh HpeaMmeTHoi obiactu «EcTecTBeHHO-
Hay4HbIE NPEAMETHI.

XuMus BKIJIIOYEHA B pa3zen 0a3ucHOro yuyeOHOro IuiaHa cpenHeit mkossl «CoaepikaHue,
dopMupyemMoe ydacTHHKaMH O0Opa30BaTEIBHOTO IIPOLIECCa», MOITOMY OOydarolmluecs MOryT
BBIOpaTh XUMMHIO Kak Ha 0a30BOM, TaKk M Ha yIIyOJIEHHOM YpOBHE WJIM JK€, B KayecTBe
aJbTEPHATUBBI BHIOPAaTh UHTETPUPOBAHHBIN Kypc «EcTecTBO3HaAHMEY.

.JII/I‘IHOCTHI)Ie, METANIPEAMETHLIC U IPEIMETHBIC PE3YJIbTAThI 0CBOCHUA
Kypca

OOyueHue XMMHUU B CpeJHeN HIKose Ha 0a30BOM YpOBHE IO JaHHOMY KypCy CHOCOOCTBYeT
JOCTHXKEHUIO 00yJaIOMIMMUCS CIEAYIOIUX TUYHOCHHbBIX Pe3YIbIMaAmog:
YyBCTBa FOPJOCTHU 32 POCCUICKYIO XUMUYECKYIO0 HayKy M OCO3HAHHE POCCUICKOM IpakJaHCKOM
UJICHTUYHOCTU — 6 YEeHHOCMHO-0PUEHMAYUOHHOU cepe;
0CO3HaBaTh HEOOXOAMMOCTb CBOEH MO3HABATENBLHOW JESITEIbHOCTH M YMEHHE YIPAaBJIATH €0,
TOTOBHOCTh M CHOCOOHOCTh K CaMOOOpa30BaHUIO Ha MPOTSDKEHUM BCEH JKU3HU;, MMOHMMaHHUE
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BRXHOCTU HEMPEPHIBHOTO 00pa30BaHUA Kak (akTopy yCHeImHON mpodeccnoHaIbHON U
0OIIECTBEHHOU ACITEILHOCTH; — 6 NO3HA8amelbHol (KOTHUTUBHOMN, MHTEIUICKTYalIbHOW) cihepe
TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY HajbHEiIiel oOpa3oBaTeNbHON TpaeKTopuu uiu chepsl
podeCCuOHANBHOM IEATETLHOCTH — 68 mPY00sol cepe;
HENPUATHE BPEIHBIX MPUBBIUEK (KypeHUSs, YMOTPEOICHUs alKOToJii U HAPKOTHKOB) Ha OCHOBE
3HAHHUHA O TOKCHYCCKOM M HAPKOTHYECKOM JICHCTBUU BEIECTB — 8 chepe 300posbechepedicerus
u b6e30nacHo2o 0opasa HCU3HU,;

Memanpeomemusimu pe3yibmamamu OCBOCHHS BBITYCKHUKAMU CPEIHEH IIKOJBI Kypca
XUMUH SBIISIOTCS:
UCnoIv306anue OCHOBHBIX METOJOB IO3HAHUS (OMpPEIeICHHe UCTOYHUKOB yU4eOHOW M HaydHOU
uHbOpMaIK, TOIy4YeHHe 3TOH uHbopManuu, e€ aHalu3, U YMO3aKIIOYEHHS Ha €ro OCHOBE,
W3TOTOBJICHUE U TPE3CHTANNS WHPOPMAITMOHHOTO MPOAYKTA; MPOBEACHUE YKCTICPUMEHTA, B TOM
YHClie U B MPOIECCE UCCIIEN0BATEIbCKON JAEATEIbHOCTH, MOJCIUPOBAHNE U3YyYaeMbIX OOBEKTOB,
HAONIOICHNE 3a HHUMH, WX H3MepeHue, (UKcalus pe3yabTaToB) M WX HpUMeHeHue s
MOHUMAaHUS PA3IMYHBIX CTOPOH OKPYXKAIOLIEH 1eHCTBUTEIBHOCTH;
61a0eHue OCHOBHBIMU HWHTEIUICKTYQJIbHBIMU OIEpaIsIMu (aHAIU3 W CUHTE3, CPaBHCHHUE U
cucTeMaru3anus, 00001IeHne U KOHKpeTU3alus, KiacCu(uKalus U MOUCK aHAJIOTOB, BBISIBICHUE
MPUYUHHO-CIICICTBEHHBIX CBs3eH, (OPMYIMPOBKA THIIOTE3, MX IPOBEpKa U (OPMYITHPOBKA
BBIBOJIOB);
nosuanue OOBEKTOB OKPYKAMOIIETO0 MHpa B TIUIAHE BOCXOXKIEHHS OT aOCTPaKTHOIO K
KOHKPETHOMY (OT OOILIEero Yepe3 YaCTHOE K eIUHUIHOMY);
CnOCcoOHOCMb BBIJIBUTAT UACH U HAXOIUTh CPEJICTBA, HCOOXOAMMBIE JIJISl KX JOCTHKCHHS,
ymeHue QOPMYIHUPOBATH IIENIM U OINpPENesaTh 33Ja4l B CBOEH MO3HABATEIbHOW AESITETHbHOCTH,
OTIPECIISATH CPEACTBA JUISI TOCTHOKEHUS TIeNIeH U PEIICHUS 32,134,
onpedensims Pa3HOOOpa3HbIE UCTOYHUKU MOITYYCHHUS] HEOOXOIUMON XUMUYECKOW HMH(OpMALINH,
YCTAHOBJICHHE COOTBETCTBHSI COJEpKaHUsS H (OPMBI TIPEACTABIICHUS HH(POPMAIIMOHHOTO
MPOAYKTa ayTUTOPHH;
YMeHue TIPOyKTHBHO OOIIAThCsS W B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM JIEATEIHHOCTH,
YUUTBHIBATh MO3UIUH IPYTHX YYACTHUKOB JESATENbHOCTH, 3 (PEKTUBHO pa3peniarb KOHPIUKTHI,
20MOBHOCMb K KOMMYHUKAIUU (TPEACTABISATh pPe3yIbTaThl COOCTBEHHOH IO3HABATEIHHOU
JEeSITENIbHOCTH, CIBIIIATh U CIYIIATh OMIMOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO MO3UIIUIO);
YMeHue UCTIONIB30BaTh CPeIcTBa MHMOOPMAITMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTUN (maiee
— MHWKT) B pemeHun KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPTraHHM3AI[MOHHBIX 3a7a4 C
COOII0ICHHEM TpeOoBaHUI SPrOHOMUKH, TEXHUKHU 0€30I1acCHOCTH, TUTHCHEI,
pecypcocOepekeHusi, MPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM O€30MacCHOCTH;

10) 6raoenue sI3bIKOBBIMU CPEACTBAMH, B TOM UUCIIE U SI3BIKOM XUMUU — YMEHHE SICHO, JIOTUYHO U

TOYHO H3J1araTb CBOIO TOYKY 3pPEHUS, HCIOIB30BaTh aJCKBAaTHHIC SA3BIKOBBIE CPEACTBA, B TOM
YHCIIC ¥ CHMBOJIbHBIC (XUMUYECKUE 3HAKH, (DOPMYJIbI U YPaBHEHUS ).

Ilpeomemnvimu pezynomamamu u3y4eHus: XMMuu Ha 0a30BOM YpOBHE Ha CTYIIEHH CPEIHETO
o011ero 00pa3oBaHUS SIBISIFOTCS CICAYIOIINE PE3YIbTATHL.
B no3naBarenbHoii chepe:
3Hanue (NoHUManue) TEePMUHOB, OCHOBHBIX 3aKOHOB U BOXKHEUIIIMX TEOPHUI Kypca OpraHUYECKOi
1 O0IIEeH XUMHH;
YMeHue HaOIoAaTh, ONMHUCHIBATh, (DUKCHPOBATH PE3YJbTAThl W JIENaTh BBIBOABI HAa OCHOBE
JEMOHCTPAIIMOHHBIX U CaMOCTOSATENbHO MPOBEAEHHBIX IKCIEPUMEHTOB, UCIIONB3YS AJI 3TOTO
pOIHOM (PYyCCKUI UITM MHOW) A3BIK U SI3bIK XUMUU;
YMeHue Kinaccu(UIUpPOBaTh XMMHUYECKHE SJIEMEHTHI, MPOCThIE BEIEeCTBAa, HEOPraHUYECKHUE U
OpPTraHUYECKHUE COCTMHEHUS, XUMUUIECKHUE MPOIECCHI;
VMeHue XapaKTepu30BaTh OOIIME CBOWMCTBA, MOMYyYEHHUE U MPUMEHEHHE  HM3YyYEHHBIX KIIACCHI
HEOPTraHWYECKUX U OPTaHUYECKHUX BEIIECTB U MX BAKHEUIIIUX MPEICTABUTEIICH;
onucvléamv KOHKPETHBIE XHWMHUYECKHE pPEaKIUH, YCIOBUS UX TMPOBEIEHUS M YIpaBlICHUS
XUMHUYECKUMU TIPOLIECCAMU;



II.

1.

IV.

6. ymernue IIpOBOAUTD CaMOCTOATEIbHBIN XUMHUYECKUN OKCIICPUMCHT n Ha6J'IIOI[aTI>

JIEMOHCTPALIMOHHBIM 3KCIIEPUMEHT, (PUKCUPOBATh PE3yJbTAaThl U JI€NaTh BBIBOJBI U 3aKIHOUEHUS
0 pe3yJbTaTam;

npocHO3UpO6amb CBOMCTBA HEU3YUEHHBIX BEIIECTB 110 aHAJOIMM CO CBOMCTBAMU M3YYEHHBIX Ha
OCHOBE 3HaHUS XUMHUYECKHUX 3aKOHOMEPHOCTEH;

onpedensims WCTOYHMKH XUMHUYECKOW WH(POpPMAIUMK, TMOIy4aTh €€, MPOBOIUTH aHAIMU3,
U3rOTaBIUBAaTh MH(MOPMALIMOHHBIN MPOJAYKT U MPEACTABIATH €I0;

. ymemsb nojib3o6anibCs 0053aTCILHBIMU CIIPpaBOYHBIMH MaTCpHaIaMU: Hepnozmqecmﬁ CHCTEMOM

xuMu4deckux anemeHtoB J[. M. MenneneeBa, TaObnuIeld pacTBOPUMOCTH, JIEKTPOXHUMUYCCKHM
PSAOM HampsDKEHUH METajuloB, PSIIOM  3JIEKTPOOTPUIATENBHOCTH — IS XapaKTePUCTHKH
CTPOEHUS, COCTAaBa U CBOMCTB aTOMOB XUMUYECKUX 3J1eMEeHTOB [—IV nepronoB 1 00pa3oBaHHBIX
UMHU TIPOCTBIX M CJIOXKHBIX BEIECTB;

10. ycmanosenenue 3aBUCUMOCTH CBOWMCTB W HPHUMEHCHHS BAXXHEHMINIMX OPraHUYCCKHX
COCIMHEHUI OT UX XMMHUYECKOTO CTPOCHUS, B TOM YHCIIE U OOYCIIOBICHHBIX XapakTepOM 3TOTO
cTpoeHus (TIpeIeTbHBIM WM HENPEACIbHBIM) U HATMUUEM (PYHKIIMOHAIBHBIX TPYIIIT,

11. mooenuposanue MoneKyll HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB;

12. nonumanue XUMUYECKOW KAPTHHBI MUpPa KaK HEOTHEMJIEMOW YacTH IICJIOCTHOW HaydyHOU
KapTHHBI MHpA.

B 11eHHOCTHO-OPHEHTANIMOHHOI chepe — hopMUpPOBaHKE COOCTBEHHOMN MO3UIIMH TIPU OICHKE
MOCTICICTBHH JIJIsl OKPYKAOIIEH Cpebl ACATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C TIPOU3BOACTBOM U
nepepadOTKON XUMHUECKUX MPOAYKTOB;

B TpynoBoii chepe — nposedenue XMMUIECKOTO IKCIIEPUMEHTA; pa3eumue HABBIKOB YUCOHOM,
NPOCKTHO-UCCIICIOBATEIbCKOH W TBOPYECKOW  JIEATCNILHOCTH  NPH  BBINOJHEHUH
WHIMBUIYAIEHOTO IPOCKTA 110 XUMHUH;

B cdepe 3m0poBoro odpasza Ku3HH — coOno0eHue TpaBUI 0Oe30macHOro oOpamieHus ¢
BEIIECTBAMH, MaTepHallaMH; OKa3aHUE MEPBOW MOMOIIYU TPU OTPABICHHUAX, 0)KOTAaX U TpaBMax,
NOJYYCHHBIX B pe3yJbTaTe HapyIICHWS IpaBWJI TEXHUKH O€30IacHOCTH MpH padoTe ¢
BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAaHHEM.

3. Conep:xxanmue y4eOHOI0 nmpeamMera.

I'maBa 1. Ctpoenue BemectBa (31 u).
OcHOBHBIE CBEIEHUS O CTPOCHUHU aTOMa. S1po: MPOTOHBI U HEUTPOHBI. Y30TOIBI. DIEKTPOHBI.
OnexkTpoHHas 060s10uKa. DHepreTuueckuil ypoBeHsb. [lonaTue 06 opouTasax. DIeKTpOHHbIE
KOH(UTYpAIIUN aTOMOB XUMHUYECKHX 3JIEMEHTOB.

Ilepunognuecknii 3axoH [[.M. MeneneeBa B CBETE yUeHHsI O CTPOCHUM aroMa. OTKpBITHE
. . MeneneeBbIM IEPUOAUIECKOTO 3aKOHa. [lepuonnyeckas cucreMa XUMHUECKUX
aemenToB [I. . Menzeneesa - rpaguueckoe oToOpakeHHe NEPUOIMUECKOr0 3aKOHa.
Pu3nYECKU CMBICII TOPSAKOBOIO HOMEPA MIEMEHTa, HOMEpa EPUOAA U HOMEPA TPYIIIIHIL.
BanenTHsle anekTpoHsl. [Ipn4unHbI U3MEHEHUS CBOMCTB 3JIEMEHTOB B IIEPUOAAX U IPyIIax.
3HayeHHEe NEPUOANYECKOrO 3aKOHA U IEPUOANYECKON CUCTEMBI XMMHUECKUX demeHToB 1. 1.
Menneneena.
Nonnas xumuueckas cBsa3b. Katronsl u annonsl. Kiaccugukanus nonos. Monnsie
KpUCTaJIIIM4YecKue penieTky. CBOMCTBA BEUIECTB C 3TUM TUIIOM KPUCTAIUIMYECKUX PEIIETOK.
OnexTpoorpunareabHocTh. KoBaneHTHast xumudeckas cBs3b. [lonspHas u HenomnsipHas
KOBaJICHTHbIE CBsI3U. OOMEHHBIN U TOHOPHO-aKLENTOPHBIH MEXaHU3MbI 00pa30BaHUs
KOBAJIEHTHOU CBsA3U. MOJIEKYIISIpHBIE U aTOMHbIE KPUCTAJUIMUECKHE perieTki. CBOWCTBa BEIIECTB
C 3TUMH TUIIAMU KPUCTAJUIMYECKUX pelieTok. Metamnyeckas xumudeckast cBa3b. OCOOEHHOCTH
CTPOCHMS aTOMOB METAJLIOB. MeTayundecKkas XMMUYECKast CBSI3b U METAJIINYECKAs
KpUCTaJIJIN4eCKas peuierka. BogopoaHas xumudeckast cBsi3b. MexMomeKysspHas u
BHYTPUMOJIEKYJISIpHAsi BOAOPOAHAS CBA3b. 3HAUEHUE BOAOPOAHOM CBSI3U AJIsl OpraHU3aIuu
CTPYKTYp OMOMOJIMMEPOB.



[Tonumepsl. [lnacTMaccsl: TEPMOIIACTHI U PEAKTOILIACTHI, UX MPEACTABUTEIHU U
npuMeHeHne. BoiokHa: mpupoaHbie 1 XUMHYECKUE, UX MTPECTABUTENN U IIPUMEHEHHE.
["a3000pa3Hoe cocTosHUE BellecTBa. Tpu arperaTHbIX COCTOSHUSA BO/Ibl. MOJSIpHBII 00beM
ra3o00pa3HbIX BemecTB. [Ipumepsl ra3000pa3HbIX MPUPOAHBIX CMECEH: BO3AYX, IIPUPOIHBIN ra3.
[TpencraBuTenu ra3000pa3HbIX BELMIECTB: BOIOPOI, KUCIOPO, YIIIEKUCIIBINA Ta3, aMMHUAK, STUJICH.
Kunkoe cocrosiaue BemecTBa. Boma. JKecTkocTh BO/IBI B CITOCOOBI ee ycTpaHeHus . JKuakue
KPUCTAILIBI U UX IpUMeHeHue. TBepoe cocTosiHue BeniecTBa. AMOp(HbBIE TBEp/Ible BEIIECTBA B
IpUPOJIE U B KU3HH YeJIOBEKa, X 3HAUCHHUE U MpUMeHeHue. Kpucrammmiaeckoe cTpoeHme
BenlectBa. [lucnepcHsie cuctemsl. [ pyOoaucnepcHble CUCTEMBI: IMYIbCHH, CYCIIEH3HH,
aspo3onu. ToHKoAMCTIepCHBIE CHCTEMBI: Ter U 3011. COoCcTaB BemlecTBa U cMecei. 3aKoH
MOCTOSTHCTBA cOCTaBa BellecTB. [IoHATHE «101s» U ee pa3HOBUAHOCTHU: MaccoBas (0
3JIEMEHTOB B COCTMHEHUH, JIOJsI KOMITOHEHTA B CMECH - J0JIS IPUMECEH, 1051 paCTBOPEHHOTO
BEIIIECTBA B paCTBOPE) U 0ObEMHasI.

JemoHcTpanyu. Mozienb KpUCTaNTMIeCKO pemeTKy xuopuaa Hatpusi. OOpa3isl
MUHEPAJIOB ¢ HIOHHOW KPUCTAIIIMYECKON PEIIeTKOM: KanbluTa, ranuta. Monenu
KPUCTAJUTMYECKUX PEIIETOK «CyXOro Jbaa» (Wi uoja), aamasa, rpadura (wiv kBapia). Moaenb
monekyinsl JIHK. O6pa3isl mnactmace (dhenonodopmanbaeruaabie, NOIMYpeTaH, MOTUITHIICH,
MOJIUTIPOTIMIICH, TTIOJIMBUHWIXJIOPU) U u3aenus u3 Hux. O0pasiibl BOJIOKOH (IIEpCTh, MIEIIK,
alleTaTHOE BOJIOKHO, KalpOH, JTaBCaH, HEUIOH) U U3AeNus U3 HUX. TpH arperaTHbIX COCTOSHUS
BObI. OOpa3ibl HAKKITY B YAHUKE U TPYOax IEHTPAITBLHOTO OTOIUICHUS. JKeCcTKOCTh BOIIBI U
crocoObl ee ycrpanenus. [Ipubopsl Ha kuaKux kpuctamiax. O6pasibl pa3InyHbIX IUCIIEPCHBIX
CUCTEM: dMYJIbCHI, CyCIIeH3Hi, aspo3oielt, reneit u 3oneit. Koarynauusa. Cunepesuc. ekt
Tunpans.

JlaGopaTopHBI€ OIBITHI.

Omnpenenenre TUMa KPUCTAUTMYECKON PEIIETKU BEIIECTBA U OMMCAHUE €r0 CBOWCTB.
O3HakoMIIEHHE ¢ KOJUICKIMEH OJIMMEPOB: TUIACTMACC M BOJIOKOH M M3AEHS U3 HUX. McnbiTanue
BOJIbI HA )KE€CTKOCTh. YCTPAHEHUE KECTKOCTHU BO/IBL.

O3HakoMIIEHHE ¢ MHHEPAJIbHBIMU BOAAMHU.
KontponsHas pabora.
[Ipaktugeckas padora Nel. [Tonydyenue, cobupanue u pacro3HaBaHHUE Ta30B.

I'naBa 2. Xumuyeckue peakuuu (12 u).
Peakuuy, naymue 6e3 n3MEHEeHHsT COCTaBa BELIECTB. AJUIOTPOIUS U aJUIOTPOIIHbIE
BUJOU3MEHEHUS. [IpHUMHBI QJTIOTPONHH HA IPUMEPE MOAU(PUKAIMIA KUCIOPO/Ia, YIIIepoa 1
dochopa. O30H, ero 6uonorndeckas poisib. M3omepsl u nzomepus. Peakuuu, uaymiue ¢
U3MEHEHHE COCTaBa BeulecTBa. Peakiny coeIMHEeHNs, pa3ioKeH s, 3aMeIIeHus 1 0OMEeHa B
HEOPraHUYECKOW U OpraHuYecKor Xxumuu. Peakuyu s5x30- 1 spgorepMuyeckue. TennoBoi
3P PEeKT XMMUYIECKOI peakIiyi U TEPMOXUMHUYECKHE YPaBHEHUs. Peakny ropeHns, Kak 4acTHBIN
ClIly4al 9K30TEpMUYECKUX peakiuid. CKOpOCTh XUMUYECKON PEAKIIMHU. 3aBUCUMOCTb CKOPOCTH
XMMHUYECKOHN peakliiy OT IPUPOJIbl pearupyrolux BEeIEeCTB, KOHLIEHTPALUU, TEMIIEPATYPBI,
IUIONIA/IM IOBEPXHOCTU CONIPUKOCHOBEHUS U Karanusaropa. [lonsaTue o karanuse u
Kataynzaropax. @epMeHThl Kak OMOJIOTMYECKHE KaTaIu3aTopbl, 0COOEHHOCTH UX
¢dynkumonupoBanus. OOpaTuMoOCTh XUMUYECKUX peakiuil. CoCcTOsIHME XUMUYECKOTO
paBHOBeCHS 17151 OOPATUMBIX XUMHUECKUX peakiuii. CriocoObl CMENIeHUsT XUMUIECKOTO
paBHOBECHS HA IPUMEPE CUHTE3a aMMHaKa. Posib BOJIbl B XUMUYECKOHN peakuuu. VcTuHHbIe
pacTBophbl. PacTBOpUMOCTS M Kilaccu(UKalKs BEUIECTB 10 TOMY IIPU3HAKY: pAaCTBOPUMBIE,
MaJIOPacTBOPUMBIE U HEPACTBOPUMBIE BELIECTBA. DJIEKTPOIUTHI U HEAIEKTPOJIUTHI.
OnexTponutnyeckas auccoruanusi. Kuciorsl, 0CHOBaHUS U COJIM C TOUKH 3PEHUS TEOPUHU
EKTPOJUTUUECKON TUCCOLMALINH.

XHWMHUYECKHE CBOMCTBA BOABI; B3aUMOJICHCTBHUE C METAJNIAMUA, OCHOBHBIMH U
KHCJIOTHBIMHM OKCHJIaMH, Pa3IoKeHUe 1 00pa3oBaHUe KpUCTAIUIOTUApaToB. ['uaponus
OpraHMYECKHUX U HeopraHudeckux coeauHennil. HeoOparumsliii runponun3. OOpaTumblil



rUAponu3 coneil. ['uaponus oprannyecKkux COeIMHEHUH U ero MPaKTHUeCKOe 3HAUCHUE [T
MOJTY4EHUs TUAPOIU3HOTO CIIMPTA ¥ MbUIa. bronornyeckast poib rHIPOIN3a B TUIACTHYECKOM H
SHEPreTHUECKOM 0OMEeHe BEIIECTB U SHEPruu B KieTke. OKUCIUTEIBHO —BOCCTAHOBUTENIbHBIC
peaxun. Creniens okucienus. OnpeneneHue CTeneHn OKUCICHHS 1o (hopMyIie COeAMHEHUS.
OxucneHne U BOCCTaHOBIICHUE, OKUCIUTENb M BOCCTAHOBUTEIb. DJIEKTPOIH3. DIEKTPOIU3 KaK
OKHCIIUTEIHHO-BOCCTAHOBUTENILHBIN MPOIIECC. DIIEKTPOJIN3 PACIUIABOB M PACTBOPOB HA IPUMEPE
xyiopuja Hatpus. [IpakTuyeckoe MpUMEHEHHE AIIEKTPOIU3a.

JemoHCcTpanuu.
[TpeBpamenue kpacuoro ¢ocdopa B 6enblit. O30HaTop. Monenu Moiekyn H-OyTaHa U U300yTaHa.
3aBUCUMOCTH CKOPOCTH PEAKIIMH OT IPUPOJIBI BEHIECTB HA MMPUMEPE B3aMMO/ICHCTBHS PaCTBOPOB
Pa3IMYHBIX KUCIOT OJJMHAKOBOM KOHIICHTPAIUU C OJIMHAKOBBIMU TPaHYJIaMU [IUHKA U
B3aWMOJICHCTBUS OMHAKOBBIX KyCOYKOB PAa3HBIX METAJUIOB (MarHus, [IMHKA, JKelle3a) C COMSTHON
KHUCIO0TOM. PaznoskeHune nepokcua BoJopo/a ¢ MOMOIIbIO KaTanu3aropa (okcuaa mapranua (IV))
¥ KaTaiasbl CBIPOTO Msica B ChIporo kaprodes. [Ipumepbl He0OOpaTUMBIX PEAKIIHA, HIYITUX C
o0Opa3oBaHHeM OCajiKa, ra3a Win Bojbl. B3aumoseiictBue nutus 1 Hatpus ¢ Bonoil. [lonyuenue
okcuza ocdopa (V) u pacTBOpeHHE €T0 B BOJIE; HCIIBITAHUE MTOTYYCHHOTO PACTBOPA JIAKMYCOM.
OO0pa3upl KpucTamuioruaparoB. ['uaponau3 kapouaa kaneuus. ['uaponus kapOOHATOB MIETOYHBIX
METaJJIOB U HUTpaToB I1HKa uinu ceuHIa (11). Ilonydenue mputa. [lpocTeiinme okucauTenbHo-
BOCCTaHOBUTEJIbHBIC PEAKI[MH; B3aUMOJICHCTBUE IIMHKA C COJISTHOM KUCIIOTOM U XkKele3a ¢
pactBopoM cynbdara meau (I1). Momens anekTponmsepa.
JlabGopaTopHBIE OTBITHL
Peaknum, naymue ¢ o6pa3oBaHueM 0CaIKa, Ta3a U BOMBIL.
[Tomyuenue KuciIopoaa pa3iokeHneM MepoKCHaIa BOAOPOAa ¢ MOMOIIbI0 okcuaa Mapranua (IV)
Y KaTaJia3bl CBIPOTO KapTOQels.
Pa3znuynble ciiyuyan ruIpoIn3a CoMei.

I'maBa 3. BemecTBa u ux cBoiicrBa (21 u).

Mertannsl. BzaumozeiicTBue METalIoB ¢ HEMETaulaMu (XJIOpOM, CEPOM U KUCIIOPOIOM).
B3anmopeiicTBrE IEIOUHBIX U IEI0YHO3EMETbHBIX METAJIIIOB C BOJIOM. DJIEKTPOXUMUYECKUN
PAL HaIPsDKEHUM METAJLIOB. B3auMoelicTBrEe METAIIOB C PACTBOPAMHU KUCIJIOT U COJIEH.
AmomuHoTepmus. BzanmopeiicTBre HaTpus ¢ 3TaHoiIoM U peronom. Kopposust meTaios.
KOoppo3uu MeTauioB. CriocoObl 3a1uThl METAIIOB OT Koppo3uu. Hemeramibl. OxkucnurenabHbie
CBOMCTBa HEMeETAJUIOB. BoccTaHOBUTENBHBIE CBOMCTBA HEMETAIOB. KMCIOTE HEOpranuueckue
Y OPraHUYEeCKUE. XMMHUYECKUE CBOMCTBA KUCIIOT: B3aUMOJICUCTBUE C METAUIaMH, OKCUJITAMH
METaJJIOB, THAPOKCHIAMHU METAIIOB, cosiiMu. OcoOble CBOMCTBA a30THOM U
KOHLIEHTPUPOBAHHOW CEpHOM KUCIO0Thl. OCHOBAHUS HEOPTaHUUECKHE U OpraHUYECKHE.
OcHoBanus, ux kiaccupukanus. XuMMHUYEeCKHe CBOWCTBA OCHOBAHUI: B3aUMOJICHCTBUE C
KHUCJIOTaMH, KUCJIIOTHBIMU OKCHJIAaMU U cOoJIIMU. PaznokeHne HepacTBOPpUMBIX ocHOBaHUM. Cou.
Knaccudukanus coneii: cpenHue, KUCIble 1 OCHOBHbIE. XMMHYECKHE CBOWCTBA COJICH:
B3aUMOJICHICTBHE C KUCIIOTaMH, IEJI09aMU, METAJIIAMHU U coysAMU. [IpencraBurenu comen U ux
3HaueHue. XJIOpHU HATpus, KapOOHAT Kanblusl, pocdaT Kaabius (CpeIHUE COJIN);
THJIPOKapOOHATHI HATPUS M AMMOHHUS (KUCIBIE COMH); TUApoKkcokapOoonat meau (II) - mamaxut
(OCHOBHas COJIb).

KauectBenHble peakiu Ha XJIOpU-, Cylb(ar-, U KapOOHAT-aHUOHBI, KATUOH AMMOHUS, KATHOHBI
xenesa (I1) u (II1). I'enerudeckas cBsi3b MEXy KlacCaMU HEOPTAaHMUECKUX U OPTaHUYECKUX
coenvHeHUN. [IoHATHE O TEHETUYECKOM CBA3U M T'€HETUYECKUX psafax. ['eneTnyeckuii psan
metamia. ['enernueckuii psg nemeramia. OcCOOEHHOCTH TEHETUYECKOTO Psijia B OPraHMYECKOM
XUMUU.

JlemoHCcTpanum.

Koimnekmus 06pa3noB MeTauioB. B3zanMoaelicTBre HATPUsS M CYPBMBI C XJIOPOM, JKeJIe3a C CEPO.
['openue maruus u alrOMUHUSA B KUCIOpoJe. B3anmoelicTBre Ee10YHO3EMENbHBIX METAIIIOB C
BOJI0M. B3aumoneiicTBre HaTpus ¢ ITAHOJIOM, LIMHKA C YKCYCHOW KUCIIOTOU. AJTFOMUHOTEPMHUS.



BsaumopeiicTBue Meu ¢ KOHLIEHTPUPOBAHHOM a30THON KUCJIOTOW. Pe3ynbprarsl Koppo3uu
METAJUIOB B 3aBUCHMOCTH OT yCJIOBUH ee mpoTekanus. Koyuiekus o0pa3ioB HeMeTalIoB.
B3aumoneiicTBue XJI0pHOHM BOABI ¢ pacTBOpoM Opomuia (nonuaa) kanus. Komiekuus
IPUPOIHBIX OPTaHMYECKUX KUCIOT. Pa30aBieHne KOHIIEHTPUPOBAHHON CEPHON KUCIIOTHI.
B3aumoneicTBue KOHIIEHTPUPOBAHHOM CEPHON KHMCIIOTHI C CaXxapoM, LEJUII0I0301 U MEJIBIO.
OO0pa31bl IPUPOAHBIX MUHEPAJIOB, COACPIKAIINX XJIOPU] HaTpusl, KapOoHAT Kabuus, Gpocdar
Kanblus U rupokcokap6onat menu (11). O6pa3ibl NUIIEBBIX TPOLYKTOB, COACPKALIIX
THJIPOKapOOHATHI HATPUS U AMMOHHMS, MX CIIOCOOHOCTD K PA3JIOKEHUIO TP HArPEBaHUU.
["amenue conpl ykcycoM. KauecTBeHHbIE peaklIM HAa KATHOHBI U aHUOHBI.

JlaGopaTopHBI€ OIBITHI.

3HaKOMCTBO C 00pa3laMi HEMETAJUIOB U UX NPUPOJHBIMHU COCTUHEHUSIMHU.

HcnbiTaHne pacTBOPOB KUCIIOT, OCHOBAHUM U COJIEN MHAMKATOPaMHu.

[Ipaktrdeckast pabora No2. Penenue skcriepuMeHTaIbHBIX 3324 Ha UACHTH(PHKAIIAIO
OpPraHMYECKHUX M HEOPTaHUYECKUX COCMHEHHH.

I'maBa 4. Xumus u coBpeMeHHoe 0011ecTBO (3 yaca).
XuMHUecKasi TEXHOIOTHsI. XUMHUYeCKast IPaMOTHOCTh KaK KOMIIOHEHT OOMIeH KyIbTYPbI
YeoBeKa.



IIpuMepHoOe TeMaTHYeCKOe INIaHMPOBaHue Kypca 11 kiacca 6a30B0ro ypoBHst
(2 4 B HEemt0, Beero 68 4.)

Howm | [lara | Jdara
epa (dpax XapakTepucTrKa OCHOBHBIX BUIOB
YPOK THY) Tema ypoka OcHOBHOE coJiep>KaHHe ypoKa NesITeIbHOCTH 00y4Jaromuxcs (Ha
OB YpOBHE Y4eOHBIX JEHCTBUIN)
n/n
Tema 1. Ctpoenne Bemects (31 1)
1 01.09 OcHOBHbIE CrpoeHnue aToMa: cocTas sJpa ApryMeHTHPOBATh CIIOKHOE
CBEIICHUS O (HYKJIOHBI) M 3JIEKTPOHHAS CTPOCHHE aTOMa KaK CUCTEMBI,
CTPOCHHUU obomnouka. [lonarue o0 n3oronax. | COCTOSMICH U3 AApA U AIEKTPOHHOM
aToMa [TonsTHE O XUMHUYECKOM JIEMEHTE, | OOOIOUKH.
2 06.09 CocrosiHue KaK COBOKYITHOCTH aTOMOB C Xapakrepu3oBaTh YPOBHU
3JIEKTPOHOB B | OJMHAKOBBIM 3aps0M sIpa. CTpOEHUS BELIECTBA.
aToMe. Lemoncmpayuu. IloptpeTsl OnuceiBaTh YCTPOUCTBO U paboTy
3 08.09 Dnektponnsie | O. Pesepdopna, H. bopa. Bosbiioro agpoHHoOro Koyianaepa
koH(purypanuu | BuaeodparMenTsl u craanib
aTOMOB «bonpIION aAPOHHBIN KOJUIARAEPY,
XUMUYECKUX «YPOBHHU CTPOEHUS BEILIECTBA»
3JIEMEHTOB.
4 13.09 BanenTHbie
BO3MOXHOCTH
aTOMOB
XUMUYECKHUX
3JIEMEHTOB.
Cremnenb
OKHUCJICHUSI.
5 15.09 [lepuonnuecka | @usznueckuil cMbICa OPUHATOW B | ONHMCHIBATH CTPOCHHEM aTroMma
sI cUCTEMa tabimne J[. WM. MeHaeneeBa | XAMUYECKOTO 3JIEMEHTA HA OCHOBE
XUMHUYECKHUX CUMBOJIMKU: MOPSJKOBOrO HOMEpa | €ro
3JIEMEHTOB AJIEMEHTa, HOMEpa TepHoJa U | MOJOKEHHS B IEPHUOIUIECCKON
. N. HoMepa rpynnsl. IloHdarue o | cucreme
MeHnpeneeBa B | BaJE€HTHBIX anektpoHax. | . . Menneneena.
cBeTe yueHus o | OrtoOpakeHue CTpPOEHHMS | 3alUChIBATh ANEKTPOHHBIE U
CTPOCHHUH DIIGKTPOHHBIX 00O0JIOYEK AaTOMOB | AIEKTPOHHO-TPAPUICCKUE
aTomMa XUMUYECKHUX 3JIEMEHTOB ¢ | hbopMysbl XUMHUUYECKHUX DJIEMEHTOB.
MTOMOIIBIO AIEKTPOHHBIX u | OnpenensTh OTHOIICHUE
ANEKTPOHHO-TpapUIECKUX XUMHUYECKOT0 3JIEMEHTa K
dopmyi. OnpeieIEHHOMY 3JIEKTPOHHOMY
OO0mbsicHeHne 3aKOHOMEPHOCTEH | CEMEUCTBY
W3MEHEHHUSI CBOWCTB JJIEMEHTOB B
nepuoax u rpynmnax
MEPUOANYECKON  CHCTEMBI,  Kak
CIEICTBUE  HMX  3JIEKTPOHHOIO
CTPOCHUS. ONEeKTpOHHbIE
ceMelicTBa XUMHUYECKHUX
3JIEMEHTOB.

Jlemonucmpayuu. Paznuaneie
dopmer [Teproarueckoit CUCTEMBI

XUMHYECKUX deMeHTOoB JI. 1.




Menpeneesa. [Hoprper /. U.
Menpeneesa.
Jlabopamophwie onvimol.
MonenupoBaHue OCTPOEHUs
[Iepnonnueckoit CUCTEMBI €
IMOMOIIBIO KapTOUCK

20.09 Cranosnenue u | [Ipeanoceuiku oTKpbITUA | [IpencraBnaTs pa3BUTHE HAYYHBIX
pa3BuTHE [Iepnonnueckoro 3aKoHa M TEOPUHU | TEOPUH IO CIIUPAIN HAa OCHOBE
MEPUOJINYECKOT | XUMUYECKOTO cTpoeHus | TpE€x GopMyIHPOBOK
0 3aKOHA U OpraHMYEeCKUX coeAuHeHul; poiasb | [lepronnueckoro 3akoHa u
TEOPUH JUYHOCTM B HCTOPUM XUMUH; | OCHOBHBIX HAIPABICHUN pa3BUTHUS
XUMHUYECKOTO 3HaYEHUE MIPaKTUKHU B | TEOpUHU CTPOEHUS (XUMUYECKOTO,
CTPOCHHS. CTaHOBJICHUU u Pa3BUTHUH | IEKTPOHHOTO U

XUMHYECKUX TEOPHUIA. IPOCTPAHCTBEHHOT0).

Jlemoncmpayuu. Iloptpetst /1. W. XapakTepu30BaTh pOJb MPAKTUKH B

Menpeneea u A. M. bytneposa CTaHOBJICHUU U Pa3BUTUHU
XUMHUYECKON TEOPUHU.
ApryMeHTHpOBaTh 4yBCTBO
TOPAOCTH 32 TOCTUKEHUS
OTEYECTBEHHON XUMUU U BKJIA]
POCCUICKHX YYEHBIX B MUPOBYIO
HayKy

22.09 HNonnas Karnonsl u annonsl: ux 3apsanpl U | XapakTepu3oBaTb HOHHYIO CBS3b
XUMUYECKas KJaccu(uKamusl MO COCTaBy Ha | KaK CBS3b MEXKIY HOHAMH,

CBA3b U IIPOCTHIE u CIIOXKHBIE. | 00pa3yIOIIMMHUCS B PE3yabTaTe
VOHHBIE [IpencraBurenmu. [Tonsatne 00 | oTHAuM UM IPUEMA DIICKTPOHOB
KPUCTAJIMYECK | HOHHOM XUMUYECKON CBA3M. | aTOMaMU WJIM TPYIIIAMHU aTOMOB.
1€ PEeIETKU Honnas Kpuctasuueckas | Onpenenstb NpUHaIIEKHOCTh
peméTka U (QU3NYECKHue CBOMCTBA | MOHOB K TOM MM MHOU TPYIINE Ha
BEUIECTB, OOYCJIOBJIEHHBIE O3TUM | OCHOBAHUHU UX 3apsja U COCTaBa.
CTPOCHHEM. XapakTepu3oBaTh pU3nUIECKUE
Jlemoncmpayuu. Monenbs HOHHOU CBOICTRA BEILIECTB C HIOHHOM
KPUCTAJUIMYECKOM PEIIETKU Ha CBSI3bI0, KaK (PYHKIIMIO BUAA
IIpUMEpPE XJI0pUJa HATPHUS. XMMHYECKOM CBA3U U TUIIA
MuHepansl ¢ 3TUM TUIIOM KPUCTAJUTMYECKON PEIIETKU
KPUCTAJUIMYECKON PEIIETKOMN:
KQJIBLIUT, TAJIUT.

27.09 KoBanenTtnas [lonatue o koBaneHTHON cBs3U. | ONUCHIBaTh KOBAJEHTHYIO CBSA3b,
XUMUYECKAs DIEeKTpOOTPULIATENBHOCTD, KaK pe3yabTar 00pa3oBaHus 00X
CBS3b. HEIOJISIpHAs u IIOJIIpHAs | DJIEKTPOHHBIX IIap WM KaK
ATOMHBIE U KOBQJICHTHbIE CBSI3U. KpaTHOCTH | pe3ysbTaT nepeKpbIBaHUsA
MOJIEKYJISIpDHbIE | KOBAJIEHTHON CBSI3U. MeXaHu3Mbl | 3J€KTPOHHBIX OpOUTaieil.
KpUCTATUYECK | 00pa3oBaHusl KOBaJIEHTHBIX cBsizeil: | KitaccuuuumpoBaTh KOBaJI€HTHBIE

H€ pELIETKU

O0OMEHHBIH u JIOHOPHO-
aKLENTOPHBIMN. [TonsipHOCTH
MOJIEKYJIBL, Kak CJIEZICTBUE
HOJSIPHOCTU CBSI3U U T'€OMETPUHU
MOJIEKYJIBL. Kpucrannuueckue
PEWIETKH C A3TUM THUIIOM CBS3M:
MOJIEKYJISIPHbIE u aTOMHBIE.

®dusnyeckue CBOMCTBA BEIICCTB,
00YCIIOBJIICHHBIE THIIOM

cBs3u 110 D0, KpaTHOCTH U
Croco0y nepeKphIBaHUS
AJIEKTPOHHBIX OpOUTAJIEH.
XapakTepu3oBarh (PU3NICCKUEC
CBOMCTBA BEIISCTB C KOBAJICHTHOM
CBSI3bI0, KaK (DYHKIIUIO
KOBaJICHTHOM CBSI3U W THIIA
KPUCTAJUTMYECKON PEIIETKHU




KPUCTAJUIMYECKUX PELIETOK.
Jlemoncmpayuu. Monenu
MOJIEKYJISIPHON KPUCTAJTMYECKOU
PELIETKU HA IPUMEPE «CYXOIo
JbJa» WK M0JIa U aTOMHOM
KPUCTAJUIMYECKOM PEIIETKU Ha
npuMepe aimMasa, rpadura win
KBapua. Mojenb MOJIsSpHOTo
00bEMa raza

Y IPUMEHEHHE.
Bomokna, ux

BOJIOKOH, UX IIOJIY4Y€HHE, CBOWCTBA
u  npuMmeHeHue. Ilonarne o

9 29.09 Merammyecka | [loHsaTHe 0 MeTauIM4ecKoil CBs3W | XapaKTepu30BaTh METAINIECCKYIO
g XUMHUYEcKasi | | METANTMYECKUX | CBSI3b KaK CBSI3b MEXK/y UOH-
CBSI3b KPUCTAJUTMYECKUX peméTKax. | aToMaMu B MeTaJllaxX U CIjlaBax
O®u3nyecKkue CBOWCTBA METAJUIOB | MOCPEICTBOM 0000IIECTBIEHHBIX
Ha OCHOBE WX | BaJICHTHBIX JICKTPOHOB.
KPUCTAILITUIECKOTO ctpoeHusi. | OOBACHATH EAUHYIO TPUPOTY
[IpumeHeHre MeTaioB Ha OCHOBE | XUMHUYECKUX CBSI3EH.
uX CBOHCTB. UEpHbIe W IIBETHBIC | XapaKTepu30BaTh (PU3NUECKUE
CIJIaBBI. CBOMCTBA METAJIOB, KaK ()YHKIIHIO
Jlemoncmpayuu. Monenu METaJIJINYCCKON CBS3U U
KPUCTAJUTMYECKUX PEUIETOK METAJUTMYECKOM KPUCTAIITUYECKOMN
METaJIOB. peméTKH
Jlabopamopnvie onvimul.
Konctpyuposanue monenu
METAUIMYECKON XUMUYECKOU CBSI3U
10 04.10 Bonopoanas MeXMONIeKyIIsIpHast u | XapakTepu3oBaTh BOJIOPOIHYIO
XUMUYECKas BHYTPUMOJICKYJISIPHAsI BOJOPOTHBIC | CBS3h KaK OCOOBINA THIT XUMHUYICCKOU
CBSI3b CBSI3H. 3HayeHue | CBSI3U.
MEXMOJICKYJSIPHBIX ~ BOJOPOAHBIX | Pa3zinmyars MEeXMOIEKYISIPHYIO U
CBsA3€ii B TPHUPOJE U KHU3HU | BHYTPUMOIICKYISPHYIO
YeJI0BeKa. BOJIOPOJTHBIE CBSI3U.
Hemoncmpayuu. Buneodparmentsl | PackpbiBaTh poiib BOJOPOTHBIX
U cnaiiiel «CTPYKTYpBI OenKay. CBA3€H B OpraHU3ALMM MOJIEKYJI
Jlabopamophwie onvimol. ouononumepos, — 6enkoB u JIHK,
Jenarypanus 6enka — Ha OCHOBE MEXITPEIMETHBIX
CBsi3eii ¢ OHronoruei
11 06.10 Beimonaenue
YIOpaXxHCHUH
12 11.10 O06006111eH1E U
cUCTeMaTu3alu
sl 3HAHUM.
13 13.10 Konrpoabnas
padora Nel o
teme «[1CXD.
Bunnr
XUMHYECKON
CBSI3UY.
14, 18, [Tonumepsr: [Tony4yenue IIOJINMEPOB | XapaKTepHU30BaTh IOJIMMEPHI KaK
15 20.10 [TnacTmaccs, peakIusMU  TOJIUMEPHU3AIMH U | BBICOKOMOJICKYJISIPHBIE
ux MONUKOHJEH AU,  BaxHeilue | coenHeHus!.
MPEACTaBUTENM | IPEACTaBUTENM  IulactMacc W | Paznuuare peakuuu

MMOJIMMCPHU3aAlU U
IMOJIMKOHACHCALIUH.




IIpeICTaBUTENHN
U IIPUMEHEHUE.

HEOPraHWYECKUX IMOJIUMEpPax U HX
MPEACTABUTENH.

Jlemoncmpayuu. Kosnekiuu
«Ilmactmaccely, «BomokHay.
OO0pa3ibl HEOPraHMIECKUX
MOJIMMEPOB — BEIIECTB aTOMHOU

CTPYKTYpBI

OnuceiBaTh BaKHENIIINE
IIPEICTABUTENH IJIACTMACC U
BOJIOKOH U Ha3bIBaTh 00JaCTU UX
IPUMEHEHUS.

YcranaBIuBaTh €IUHCTBO
OpraHNYECKON U HEOPTaHUYECKOU
XMMHH Ha IpUMepe
HEOPraHUYECKHUX MOJIUMEPOB

16, |25.10 I"azoo6pasnbie | Tpu arperaTHBIX COCTOSHUS BOABL. | 3HATH/MOHUMATH
17 27.10 BemecTBa U ux | OCOOEHHOCTH CTPOCHHUS T'a30B. - sadicHellwue XumuiecKue
npeacTaBuTen | MomsipHbIii 00beM Ta3000pa3HbIX | ROHAmMUA: MOJIb, MOJISIPHAS Macca,
(Bomopon, BemecTB. [IpencraBurenu MOJISIPHBIN 00BEM
KHCIIOPO/, ra3o00pa3HbIX BEIIECTB: BOAOPO, | 3HATH/MOHUMATH
YTICKHACIBIN KHCJIOPOJI, aMMHAK, YTJIEKHCIIbIN - savicHeliue 6eujecmea u
ras. ra3, atusieH. [Ipumepsr Mamepuansl: BOJOPOJ, KUCIOPO/,
AMmMmuak, ra3000pa3HbIX MPUPOJHBIX CMECEH: | YIIIEKHCIBIN ra3
STHJICH). BO3/yX, IPUPOHBIN Ta3. Ymern
3arpsizHeHue aTMocQepbl - XapaKmepu306ams: XUMU4ECKHE
(KUCIOTHBIC JOXAH, TAPHUKOBBIA | CBOICTBa BOJOPO/Ia, KUCIOPO/A,
a¢dekr) u 6oppbda ¢ HUM YTJIEKUCIIOTO Ta3a
[IpencraButenu ra3000pa3HbIX 3HATH/IIOHUMATH
BELIECTB: BOJOPOJI, KUCIOPO/, - savicHeliuue eeujecmea u
yriaekucibii ra3. Ux nomaydenue, Mamepuainsl, 8 MOM HUCTLe:
coOupaHue, paclio3HaBaHue, aMMUaK, dTHIICH
buznyecKkue 1 XUMHUYECKHE Ymern
CBOICTBa - XapaKmepu306ams: XUMU4ECKHE
[IpencraBurenu ra3o00pa3HbIX | CBOWCTBAa aMMHaKa, STUJICHA
BCIIIECTB. aMMHaK, OJSTuleH. Mx
MOJTy4eHue, coOupanue,
pacrio3HaBaHue, (UIUYECKUE W
XMMHYECKHE CBOMCTBA
18 08.11 IIpakTnyecka | XuMHUYECKUN SIKCIEPUMEHT 110 Ymern
st paboTa Nel | monydeHuro, COOMPaHUIO U - 8LINOJIHAMb XUMUYECKUTL
«ITonmyuenue, pacno3HaBaHHUIO BOJOPO/A, IKCnepumenm 110 Paclo3HaBaHUIO
coOupaHue u KHCITIOpPO/ia, YIIIEKUCIIOTO rasa, KHCJIOPO/1a, BOJIOPO/Ia, aMMHUAaKa,
pacro3HaBaHUE | aMMHAKa. YIJIEKUCIIOro Tasa.
ra3oB»
19, 10.11 Pacuersl 110 Brruncnenus ¢ HCIOJb30BaHHEM
20 15.11 XUMHYECKUM buznYecKUX BEIUYUH (KOJIUYECTBO
dbopMynam u BEIIIECTBA, MOJISIPHBIA 00BEM Tasa,
YpaBHEHUSIM OTHOCUTEIbHAS MJIOTHOCTD ra3a)
peaKuuit
21 17.11 Kunkoe Bopna, ee Ouosoruyeckas posb.
COCTOSTHUE [Ipumenenue Bojbl. Kecmxocmo
BEIICCTB. 80001 U CNOCOOBL ee YCMPaHeHUs.
22 22.11 Munepansusie | Munepanvhvie 600bl, ux
BOJIBI, UX UCNONb308aHUE 8 CIOIOBbIX U
HCITONB30BaHueE | 1eueOnvix yensax. Kuoxue
B CTOJIOBBIX U | KPUCIMAJLIbL U UX NPUMEHEHUe
Je4e0HbIX

LETAX.




23 24.11 Teepnoe Amopgnuvle meepovle gewyecmaa 8
COCTOSTHUE npUpooe U HCU3HU YeNl0BeKd, UX
BelIeCTBa 3HaYeHue U npuMeHeHue.
Kpucraimmyeckoe ctpoeHue
BEIIIeCTBA
24 29.11 3arpsi3HeHue
aTMocdepsl
(KUCTIOTHBIE
TOXKIH,
ITAPHUKOBBIN
ahdexT) u
00opn0a c HUM.
25 01.12 JlucniepcHbie [TonsitTne o nucnepcHoil (aze u | XapakTepus30BaTh Pa3TUYHBIC THITHI
CHCTEMBI JTUCTICPCUOHHON cpefie. | TUCIIePCHBIX CUCTEM Ha OCHOBE
ArperaTHoe COCTOSIHME pa3Mep | arperaTHoro COCTOSHUS
gactur (a3el, KaK OCHOBa IS | TUCHIEPCHOU (a3wl U
KJ1acCU(pUKaIUU JUCTIEPCHBIX | JUCTIEPCUOHHOMN Cpebl.
CUCTEM. OMYJIbCUH, CYCIICH3HH, | PacKphIBaTh POJIb pa3IMIHbIX
a’p0o30I1 - TPYIIbl | TUTIOB TUCHIEPCHBIX CUCTEM B
rpyOOMCIIEPCHBIX ~ CHUCTEM, HX | KU3HU IPHUPOJBI U OOIIEeCTBA.
npenctaButenu. 3onu u renu — | [IpoBoauts, HaOnOOATH U
TPyl TOHKOTUCTICPCHBIX CUCTEM, | ONMUCHIBATH XUMUYCCKUN
ux npencraBurend. [loHSATHE O | SKCIEPUMEHT
CUHEPEe3HCE U KOATYJISIIHH.
Jlemoncmpayuu. Kosnekiuu
00pa3IoB pa3IMUHbIX TUCIIEPCHBIX
cucteMm. CHHEpe3UC U KOaryJsiius
JlabopamopHuvie Onvlmul.
[TonyueHnue KOJUIOUAHOTO PacTBOPa
KypuHOTO OelKa, HCCIIeZIOBaHHE
€ro CBOMCTB C MOMOIIBIO JIA3€pHOU
VKa3kKl W TMPOBEICHUE  €ro
JeHaTypaluu. [Tomyuenue
OMYJIBCHH PACTUTEIBHOTO Macjia U
HabOmoeHne 3a e€ pPaccIOCHUEM.
[Tonyuyenue CyCIIEH3UU
«U3BECTKOBOTO MOJIOKa» u
HaOJIIo/IeHUE 32 €€ CeIMMEHTaluen
26 06.12 Cocras
BEIICCTBA.
Cwmecu.
27 08.12 Pewrenue 3agau
Ha CMECHU
28 13.12 [Tonsitue
«I0JISD» U ee
Pa3HOBUIHOCT
U: MaccoBas U
00BEeMHaSI.
29 15.12 Jlons BEIXO/IA
MPOAYKTA
peakuuu ot

TEOPETUYECKH




BO3MOXKHOI'O

30 20.12 O06o0061eHue 3HaThH/IIOHMMAThH
CUCTEMaTH3allH - OCHOGHbIE MeopUU XUMUU:
sl 3HAHUH 110 TEOPUIO XUMUYECKOU CBSA3U
TEME. Ymerh
- 00bACHAMb: TIPUPOIY
XUMUYECKOM CBSI3H, 3aBUCUMOCTD
CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS
- onpeodenamsp: TUI XUMUYECKON
CBSI3U B COCTMHCHUSX
31 22.12 Kounrtpoabnasn
padora Nel o
Teme 2
«CtpoeHue
BEIIIECTBA»
Tema 2. Xumunueckue peaxkunu (16 4)
32 27.12 Kiaccudukanm | Amrorponu3anus u uzomepusanus, | OnpenensaTs IPHHAIEKHOCTh
S XUMUYECKUX | KaKk peaknuu 0Oe3 HM3MEHEHHS | XUMHYECKOW PEaKIuu K TOMY MU
peakiui COCTaBa BEIIECTB. AJUIOTPONUS W | MHOMY THITy HA OCHOBaHHH I10
e€ npuumHbl.  Kiaccudukarus | pa3IHYHBIX TPU3HAKOB.
peakmuit o paznuyHbiM | OTpakaTh Ha MMUCbME TETLIOBOM
OCHOBAHHSM: TI0 YHCIIy U COCTaBY | 3PPEKT XUMUUYECKUX PEAKIIUH C
peareHToB U MPOAYKTOB, MO (hase, | MOMOIIbI0 TEPMOXUMHUIECKUX
M0 WCMOJB30BAHUIO KaTaJan3aTopa | YpaBHEHUHU.
win  (depMmeHta, 1o TermioBomy | [loaTBep:kaaTh KOIMYECTBEHHYIO
s dexry. TepMOXUMHUECKHUE | XapaKTEPUCTHKY IK30- U
YpaBHEHUS PEeaKIuil. SHJOTEPMUYECKUX PEAKITHI
pacuy€ramMu 110 TEPMOXUMUYECKUM
YpaBHEHUSM.
Jlemoncmpayuu. PactBopeHue
CEpHOM KUCJIOTHl U aMMHUAYHOM
CENIUTPHI U (PUKCALIUS TETUIOBBIX
SIBIICHU VISl OTHX MIPOIIECCOB
33 29.12 CkopocThb @dakTophbl, OT KOTOPBIX 3aBHCHT | YCTAaHABIMBATh 3aBUCUMOCTh
XUMHYECKHIX CKOPOCTh XHMMHYECKUX PEAKIUH: | CKOPOCTU XUMHUYECKON pEeaKIuu OT
peakiui IpUPOJIa PEarupyroliux BELIECTB, | MPUPOJIbI PEarupyroluX BEeIECTB,

TeMIeparypa, TJI0IIA b ux
COMPUKOCHOBEHHUSI pearupyromnmx
BEIIECTB, WX  KOHIEHTpaIus,
MPUCYTCTBHE KaTaJin3aropa.

[lIonarne o xaranuze. PepmeHTHI,
KaK OMOJIOTMYECKHE KaTaTu3aTophl.
NHruburopel, Kak «aHTOHUMBD)
KaTaJu3aTOPOB U UX 3HAYCHHUE.
Jlemoncmpayuu. B3auMoaencTBus
PacTBOPOB COJISTHOM, CEpHOM U
YKCYCHOM KUCJIOT OJJMHAKOBOM
KOHIIEHTPALMH C OAMHAKOBBIMU
KycouKamH (TpaHyJIaMH) [IMHKA 1

UX KOHLIEHTpALWH, TEMIIEPATyphl U
IJIOIIAU UX COIPUKOCHOBEHHMUS.
PackpsIBaTh posib KaTaan3aTopoB
Kak (pakTOpOB yBeJIUYECHUS
CKOPOCTH XMMHUYECKOU pEeaKIuu U
paccMaTpuBaTh HHTHOUTOPHI KaK
«AHTOHHUMBI» KaTaJIM3aTOPOB.
XapakTepu3oBaTh PepMEHTHI KaKk
OMOJI0rMYeCcKHe KaTaau3aTophbl
0eNTKOBOM MPUPOIBI U PACKPHIBATH
UX pOJIb B IPOTEKAaHUU
OMOXMMHUYECKHUX PeaKInii Ha
OCHOBE MEXIPEAMETHBIX CBA3EH C




B3aMMO/ICHCTBUE OJIMHAKOBBIX
KyCOUYKOB Pa3HBIX METAJIOB
(Marams, MHKA, JKeJie3a) ¢
pacTBOPOM COJISTHOM KUCIOTHI, KaK
pUMep 3aBUCUMOCTH CKOPOCTH
XUMUYECKUX PEAKINI OT IPUPOIBI
BeniecTB. B3aumoneiicteue
pacTBOpoOB THOCYIb(haTa HATPHUS
KOHIIGHTPAIIMH U TEMIIEPATYPhl C
pacTBOPOM CEPHOU KHUCIIOTHI.
MonenupoBaHue «KHUIISIIEro
cios». ['ereporeHHblil Karanus Ha
pUMepe pas3ioKeHUs MePOKCHIa
BOJIOPOJIa B IPUCYTCTBUH
JTUOKCH]Ia MapraHiia.
JlabopamopHulie onvimul.
Hcnonb3oBanne HEOPraHUIECKUX
KaTaJu3aTopoB (coiel xemnesa,
MOJU/Ia KaJusl) U MIPUPOTHBIX
00BEKTOB, COAEPKAIINX KaTajlazy
(cwIpoe msico, KapTodess) s
pa3IoKeHMsI IEPOKCHIAa BOJOPOA

OHOJIOTHEH.

[IpoBoauTh, HAOTIOMATH U
OIMCHIBATE XUMHYECKHI
IKCIICPUMEHT

34,
35

10.01
12.01

ObpaTumocThb
XAMHYECKUX
peaxuuii.
XHUMHUYECKOE
paBHOBECHE H
CIIOCOOBI €T0
CMEILEHHS

Knaccudukanus XUMHYECKHX
peakuui [0  NpU3HAKY  HUX
HaIpaBICHHUS. [Tonsitue 00
00paTUMBbIX peakuusax U
XUMHUYECKOM pPaBHOBECHH.
[Mpunnun Jle-1llarense u crocoOs
CMEIIECHUS XHUMHYECKOTO
paBHOBECHS. Oo6mas
XapaKTepUCTUKA peakuui
CHHTE30B aMMHaKa U OKCHJA
cepoi(VI) u paccMOTpeHHE
YCIOBUU CMEILCHUS 170.4
paBHOBECHSI HA MTPOU3BOJICTBE.
Hemoncmpayuu. Cmenienne
paBHOBecHs B cucTeme Fe’™ +
3CNS™ < Fe(CNS)s
JlabopamopHvie onvimul.
Wimooctpanus npasuna bepromie
Ha MPAKTUKE — MPOBEICHUE
peaxiuii ¢ 00pa3oBaHHEM 0CaJIKa,
ra3a 1 BOJbI

OmnuceIBaTh COCTOSHUS
XUMHUYECKOTO PaBHOBECHS U
npeaiarath CriocoObl ero
CMEIIEHHSI B HEOOXOIUMYIO
CTOPOHY Ha OCHOBE aHaN3a
XapaKTePUCTUKH PEAKIIUU U
npuniuna Jle-IllaTense.
[IpoBoauTh, HAOTIOMATE U
OITMCBHIBATh XUMUYECKUI
IKCIICPUMEHT

36

17.01
19.01

Poins BoabI B
XUMHUYECKUX
peakuusx

Ponp BOApl B mIpeBpallleHUSIX
BeleCTB. VICTUHHBIE PacTBOPHI.
PactBopumocTs U kiaccudukanus
BEIIECTB IO JTOMY HPHU3HAKY:
PactBopuMeble, MasiopacTBOpUMBIE
U TPAKTHYECKU HEPaCTBOPUMBIC
Bewectea  Pacmeopenue  Kax
PuzuKO-XuMUYeCKul npoyecc.

3HATL/IOHUMATD
- GAXICHEMUEe XUMUYECKUEe
HOHAMUA: PACTBOPBI




SIBiieHMs, TPOMCXONAIIME  MPH

pacTBOPCHUU BCILICCTB -
paspyuierue KPUCMANIUYECKOUL
peutemxu, oughghysus,
JIMCCOIIMALIUS M THJIPATALIHSI
37, |24.01 DONEeKTPONUTUY | DIEKTPOIUTHI U HEIIEKTPOJIUTHL. | 3HATH/TIOHUMATH
38 26.01 eckas DNEeKTPOIUTUYECKAs TUCCOLUAIINS. | - AMNCHell e XUMU4ecKue
auccoranus | Kuciaorel, coiu, OCHOBaHHS B | HOHAMUA: DICKTPOIUT U
CBETE€ TEOPUHU DIICKTPOJIUTHUUCCKOU | HEIICKTPOIIUT, HIEKTPOITUTUICCKAS
JICCOLIUAIINY. Cmenens | TUCCOLAAIINSE
ANEKMPOIUMUYECKOU OUCCOYUAYUY, | - OCHOBHbBLE MEOPUU XUMUL:
CUbHblEe U CAAOble INEKMPONUMBL. | HISKTPOTUTUICCKON TUCCOIIMAIIH
Peakiiun nonnoro oomMeHa Ymemo
- onpedenamp: 3apsi MOHA
39 31.01 Xumudeckue
CBOWCTBA BOJbI
40, |02.02 I'maponms Obparumerii  u  HeoOpaTuMmblid | OnpeaensaTh TUI TUAPOIH3a COITU
41 07.02 ruAponu3bl. [ Maponus3 cosel U ero | Ha OCHOBE aHaiu3a €€ coCTaBa.
tunbl.  [uaponus  opranmyeckux | Kimaccuduumposars ruaponus
COC/IMHCHUH B KMBBIX OPTaHU3MOB, | COJCH
Kak OCHOBa OOMEHa BEIIECTB. | 10 KATHOHY M aHUOHY.
[lonatue 00  sHepreTudeckoM | XapaKTepU30BaTh POJIb THAPOIN3A
oOMEHe B KIETKC H  POJIA | OPraHUYECKHUX COCIMHEHHMH, KaK
THIPOJIH3a B HEM. XMMHYECKON OCHOBBI OOMEHa
JlabopamopHvle onvimul. BEIIECTB U SHEPTHH B KHUBBIX
WcnibiTanne HHIMKAaTOpaMu Cpelibl | OpraHu3Max.
pPacTBOPOB COJICH Pa3IMYHBIX [IpoBoauTh, HAOMONATH U
THIIOB. OIUCHIBATH XUMUYECKUMN
IKCTIIEPUMEHT
42 09.02 OxucnutensHo | CremeHb  okucieHus W e€ | OnpenensiTh OKHCIUTEIBHO-
- ompezieieHue 10 (opMysiaM | BOCCTAaHOBHUTEIIBbHBIC PEaKIMH KaK
BOCCTAHOBHTEJ | OPraHUYECKHX M HEOPraHWYECKHX | MPOIECCHl C U3BMEHEHUEM CTEIICHEH

BbHBIC PCaKINU

BEIIECTB. DJJIEMEHTHI M BEIIECTBA,

KaK OKUCITUTEITH n
BOCCTaHOBUTECIIN. ITonsarue 0
npoieccax OKHUCJICHHS n
BOCCTAHOBJICHUS. CocraBicHue

YpaBHEHUN XMMHYECKUX peaKuui
Ha OCHOBE 3JICKTPOHHOTO OaJiaHca.
Jlemoncmpayuu. Bzaumopeiicteue
LIMHKA C COJISTHOM KHCJIOTOM U
HUTpPATOM cepedpa.
Jlabopamophvie onvimul.
OKuCIHUTENBHO-
BOCCTAHOBUTEJIbHAS PEAKIIUS U
peakius oOMeHa Ha mpumepe
B3aUMOJICHCTBHS PaCTBOPOB
cynbdara meau(ll) c xenezom u
pacTBOPOM IIIEJIOYH.

OKHCJIEHUS AJIEMEHTOB BEIIECTB,
YUYaCTBYIOIIUX B PEAKIIHH.
Paznuyare oxucnurens u
BOCCTAHOBHTEIb, IPOLIECCHI
OKHCJIEHUS U BOCCTAHOBJICHUSL.
CocraBnats ypaBHeHuss OBP na
OCHOBE JJIEKTPOHHOrO OanaHca.
[IpoBoauTs, HaGMOAATH U
OIMCHIBATh XUMUYECKUI
9KCIEPUMEHT




43, | 14.02 DeKTpon3 XapakTepuCcTHKa 3JIEKTPOon3a, Kak | OMUCHIBATH 3JICKTPOIU3 KakK
44 16.02 pacIuiaBoB U OKHCJIUTEIBHO- OKHCIIUTEIBHO-
pacTBOpOB. BOCCTAHOBHUTEJIBHOTO  MPOIeCcCa. | BOCCTAHOBUTENIbHBIN IIPOLIECC.
[Ipaktuueckoe | OcobeHHOCTH ANEKTPONIN3a, | Pa3nuyarh 31€KTpoau3 paciuiaBoB
MIPUMEHEHHE MPOTEKAIOUIEr0 B PacTBOPAax | U BOAHBIX paCTBOPOB.
AIEKTPOIU3A AIEKTPOJIUTOB. [IpakTrueckoe | XapakTepus3oBarh MPAKTUUECKOE
MIPUMEHEHUE 3JIEKTPOJIN3a: | 3HAYEHHE 3JIEKTPOJIN3a Ha IPUMEPE
MOJIYYCHHE TaJIOTEHOB, BOJOPOJA, | MOTYYCHUSI aKTUBHBIX METAJUIOB U
KHCJIOPOJA, IIEJOYHBIX METAJIJIOB U | HEMETAJLJIOB, a TAKKE
mieJIoye, a TakKe aJIOMUHUS | rajlbBaHOIUIACTHKH,
3JEKTPOIU30M paciuiaBoB U | TallbBaHOCTETUH, paUHUPOBAHUU
pacTBOpPOB  COCOWHEHUW  ATUX | I[BETHBIX METAJIJIOB
3JIEMEHTOB. [Tonsarue 0
rajgbBaHOIUIACTHKE,
raJIbBaHOCTETUH, padUHUPOBAHUU
[IBETHBIX METAJLJIOB.
Jlemoncmpayuu.
KoncrpynpoBanue monaenu
anekTpoausépa. Buneopparmenr ¢
MIPOMBIIIVICHHON YCTAaHOBKHU JIsT
MOJIYYEHUS AIFOMUHUSA
45 21.02 [IpakTuueckas | Pemenue sxcriepuMeHTaIbHbIX [InanupoBarb, IPOBOIUTH
28.02 pabora Ne 1. 3aJ1a4 110 TeEME «XUMHUYECKas HaOJIIOAATh U OIKUCHIBATH
Pewmenue peakuus» XUMUYECKHUI 3KCTIEPUMEHT C
AKCIIEPUMEHTA COOJTIOZICHHEM TPABIIT TEXHUKU
JIbHBIX 3a7a4 0e30MacHOCTH
0 TeMe
«XHAMHUYECKUE
peaKIum
46 02.03 [ToBropenue nu | TectupoBaHue, pelieHue 3a1ad 1 BrInonHATE TECTHI, pemarh 3a1a4u
0000meHme YOPaKHEHHH 110 TeMe U YIIPaXHEHUS 10 TEME.
TEMBbI [IpoBoAUTE OLIEHKY COOCTBEHHBIX
«XUMHYECKHE JIOCTH)KEHUN B YCBOCHUU TEMBI.
peakium» KoppektupoBaTth CBOM 3HaHUS B
COOTBETCTBHUH C MIAHUPYEMbIM
pE3yJIbTaTOM
47 07.03 KonrtposnbHas
pabota Ne 1
«XUMHYECKHE
peaKIn»
Tema 3. BemmecTBa u ux cBoiicrsa (15 4)
48, |09.03 Mertannsl Ousnyeckue CBOICTBA METAJUIOB, | XapakTepu3oBaTh (QU3UYECKUE U
49, 14.03 Kak (QYHKOHS WX  CTPOCHUA. | XUMHUYECKHE CBOWCTBA METAILJIOB
50 16.03 JleneHue MeTaysIoB Ha TPyNNbl B | KaK (PYHKLHIO CTPOEHUS UX aTOMOB

TEXHUKE W XHUMHH. XHMHUYECKHE

CBOIICTBa METaJJIOB U
NIEKTPOXUMHUYECKUN pan
HaIPsKEHU. ITonsTue 0

METAJUIOTEPMHUU (UTFOMUHOTEPMUH,
MarHMeTEepPMHH U Jp.).

u KpUCTAJIIIOB Ha OCHOBE
MpeACTaBICHU 00 OBP u

IIOJIOKEHMS METAJIIOB B
NEKTPOXUMHUYECKOM pany
HaIPsHKCHUM.

HaOmrogaTe 1 OnKuCHIBaThL




Jlemoncmpayuu. Komnekuus
MeTaiuioB. B3aumopeicteue
KOHILIEHTPUPOBAHHOM a30THOM
KHCJIOTBI ¢ MeJIbI0. Bembiika
TepMuTHOM cMmecu. [lopTpeT
H. H. BekeroBa

XUMHYECKUH SKCIICPUMCHT

51, |28.03 HemeTamsl. Hemeramner  kak  okucimrend. | OnuchiBaTh 0COOCHHOCTH
52 30.03 biaroponneie | Hemeramnbel Kak BOCCTaHOBHTENU. | IOJIOKEHHS HEMETAJIOB B
rasbl Pan anekTpooTpunareabHocTy. | [lepuonnueckont Tadbmuue . H.
WueptHble unu OaaropoHbie ra3el. | MenaeneeBa, CTpOCHUE UX aTOMOB
Lemoncmpayuu. Konnexuuns Y KpUCTAJUIOB.
HEMETAJJIOB. CpaBHHBATh CITIOCOOHOCTH K
Bcnpimika yépHoro nopoxa. AJUIOTPOIHUH C METAJIIIaMHU.
BriTecHEHHME TaNOreHOB U3 UX Xapaktepu3oBarb 00111e
pPacTBOPOB IPYIrUMU raJIOr€HAMHU XUMHUYECKHE CBOMCTBA HEMETAIIIOB
B cBete OBP u ux nomnoxxeHus
HEMETAJUJIOB B Py
AIIEKTPOOTPULIATEILHOCTH.
Habmrogate u onuceiBath
XUMUYECKHUI SKCIEPUMEHT
53, 04.04 Kucnorsl Kucnotel ¢ Touku 3peHus atomMHO- | COOTHOCUTD MPEACTABUTENEH
54 06.04 HEOPraHUYeCcK | MOJICKYJSIPHOTO y4eHUs. KUCTOTHI | OpraHMuecKuX U HEOPTraHUUECKUX
ue u c TOYKH 3pEeHUs TEOPHUH | KHCIIOT C COOTBETCTBYIOLICH
OpPTaHUYECKHE | DJEKTPOIUTHYECCKON IUCCOIMUANNH. | KIACCU(PUKAITMOHHOMN IPYIIIOi.
Kucmorst ¢ Touku  3peHus | OnuceiBaTh oOIIME CBONCTBA
MIPOTOHHOM TEOPUH. OOmue | opraHMYecKNX U HEOPTaHUICCKUX
XUMUYECKHE CBOMCTBA  KHUCJOT. | KUCIOT B cBeTe TOJl 1 ¢ mo3uuuu
Knaccuduxkanms Kucior. OKHUCJICHUS-BOCCTAHOBIICHUS
JlabopamopHuwiii onvim. KaTHOHA BOJOPO/Ia UM aHUOHA
HccnenoBanue KHUCJIOTHOTO OCTaTKa.
KOHIICHTPUPOBAaHHBIX PACTBOPOB Onpenensitb 0COOEHHOCTH
COJISTHOM M YKCYCHOM KHUCJIOT XMMHYECKUX CBOMCTB a30THOM,
KareJbHbIM METOJIOM IIPU UX KOHIICHTPUPOBAHHOMN CEpHOU U
pa3z0aBieHUU BOJIOM. MYpaBbUHOMN KUCIIOT.
[IpoBoauts, HAOIIONATH U
OOBSICHATH pe3yJIbTaThl
MIPOBEIEHHOIO XUMHUYECKOTO
HKCIIEPUMEHTA
55, | 11.04 OcHoBaHMsI OcHoBanusi ¢ TOYKM  3peHus | ONKUChIBATh HEOPTAHUYCCKUE
56 13.04 HEOpPraHMYEeCK | aTOMHO-MOJIEKYJIIDHOTO  Y4€HHMs. | OCHOBaHUs B cBeTe T/,
ue u OcHoOBaHHS € TOYKM 3peHHs | XapaKTepu30BaTh CBOMCTBA
OpraHUYeCKHe | TEOpUU AIIEKTPOIUTHUECKON | OPraHMYECKUX U HEOPTraHUYECKUX
muccouuanuu. OCHOBaHUS C TOUKH | OECKUIIOPOTHBIX OCHOBAHUI! B
3peHus IIPOTOHHOU TEOPHUH. | CBETE IPOTOHHOU TEOPHH.
Knaccudukanus ocHoBanuii. | [IpoBonuTh, HaOMIOAATH U
XUMHYECKHE CBOKCTBA | ONUCHIBATh XUMUYECKUI

OPTraHWYECKUX M HEOPraHUYECKUX
OCHOBaHMH.

Jlemoncmpayuu. Konmnexius
1IeJIouei U aMHUHOB.
B3anmopeiicTBue napos
KOHIICHTPUPOBAHHBIX PACTBOPOB

OKCIICPUMCHT




COJITHOM KHMCJIOTEI 1 aMMHaKa
(«abiM 6e3 orus»). [Tomyuenue
aMMHuaKa ¥ U3y4eHHe ero CBOMCTB.
JlabopamopHvie onvimol.
[Tomyuenue HEpaCTBOPUMOTO
TUAPOKCUJIA U €TO B3aUMOJICHCTBUE
C KHCJIOTOMH

57 18.04 Amporeprabie | Heopranmueckue amgoTrepHbie XapakTepu30BaTh OPraHUIeCcKue U
COETUHEHUS COEJIMHEHUS: OKCHUJIBI U Heoprannyeckue aM(poTepHbIe
HEOPraHWYecK | THAPOKCUIBI, — UX CBOMCTBA U COC/IMHEHUS KaK BEIIECTBA C
ue u nonyuyeHue. AMdorepHbie JBOMCTBEHHOU QyHKLIHEH
OpraHUYEeCKHE | OPraHUYECKUE COCAUHEHUS Ha KHCJIOTHO-OCHOBHBIX CBOMCTB.
npuMepe aMMHOKHUCIOT. [lenTtunasl | ApryMeHTUpPOBATH CBOMCTBA
Y TICTITH/THAS CBSI3b. AMUHOKHCIIOT KaK aM(OTEPHBIX
Hemoncmpayuu. Paznuunsie OpPTaHUYECKHUX COCTUHEHHIA.
CJIy4au B3aUMOJACHCTBHUS PackpbiBath Ha OCHOBE
pPacTBOPOB COJIeH aTFOMUHHUS CO MEXIPEAMETHBIX CBS3EH C
IENIOYBIO. OuoJIOTHEH POJIb AMUHOKHCIIOT B
JlabopamopHvie onvimul. OpraHu3aIuH KU3HU
[Tomryuenue amdoTepHOTO
TUAPOKCH]IA U U3YyUCHHE €r0
CBOMCTB
58, |20.04 Conu Knaccudukanus cojeil. | Xapakrepu3oBarh COJIU
59 25.04 XKéctkocTh BOABI M CHOCOOBI €€ | OpraHMYECKUX U HEOPTaHUYECKUX
ycrpanenus. [lepexoq kapOoHaTa B | KHCIOT B CBETE TEOPHUH
rupokapOoHaT u o0paTHo. OOIIHE | AIEKTPOIUTHIECKON TUCCOLUAIIHH.
XUMHUYECKHE CBOMCTBA COJIEH. COOTHOCUTH IIpE/ICTaBUTENIEH
Jlemoncmpayuu. 1lonyyenue COJIEN OPraHUYECKUX U
KECTKON BOJIBI U yCTpaHEHHE e HEOPraHMYECKHUX KUCIOT C
KECTKOCTH. COOTBETCTBYIOIIEH
Jlabopamophvie onvimeol. KJIaCCU(UKAITMOHHOMN TPYIIION.
[IpoBeneHmne KaueCTBEHHBIX XapakTepu3oBaTh KECTKOCTH BOJIBI
peaxiuii o ompeAeNIeHUIO COCTaBa | U IMpeiaraTh ClocoObl eé
COJIH. YCTpaHECHHUSI.
OnuceIBaTh 00IIME CBOMCTBA COJIEHN
B cBete TO/I.
[IpoBoauts, HAOIIONATH U
OTIMCHIBATh XUMUICCKUI
9KCIIEPUMEHT
60 27.04 [IpakTiueckast | PemeHune skcriepuMeHTaIbHBIX [InanupoBarh, IPOBOAUTS,
pabota No 2. 3aza4d o teme: «BemecTBa u ux HAOJIONaTh U OMHUCHIBATh
Pemenue CBOWCTBa» XUMHYECKHUI IKCIIEPUMEHT C
AKCHEPUMEHTA COOJTIOICHUEM MPaBUI TEXHUKHU
JIBHBIX 3a7a4 0e30macHoCTH
o TeMe
«BemecTsa u
UX CBOMCTBa»
61 02.05 [loBTOpenue u | TecTupoBaHue, pelieHue 3a1a4 U BoInonHATE TECTHI, perarh 3a1auu

000011EHNE
TEMBIK

ynpaxcHeHI/Iﬁ 10 TEMC

U YIPaXXHEHUS 110 TEME.
[IpoBoAUTH OLIEHKY COOCTBEHHBIX




BemiectBa u ux

IIOCTI/DKGHI/II;'I B YCBOCHUU TCMBEI.

CBOMCTBa» KoppektupoBars CBOM 3HaHUS B
COOTBETCTBHUHU C INIAHUPYEMbBIM
pe3yJIbTaToOM
62 04.05 KontposnpHas
pabora Ne 2
«BemecTBa n
HX CBOWCTBa»
Tema 4. Xumusi 1 coBpeMeHHOe 00111eCTBO (2 1)
63 11.05 Xumuueckas [lonstue 0 XUMHUYECKOH | XapaKTepu30BaTh XUMHUECKYIO
TEXHOJIOTHSI TEXHOJIOTUH. XUMHYECKUE | TEXHOJIOTHIO KaK
peakIuu B MPOU3BOACTBE aMMHUAKa | IPOU3BOIUTEIBHYIO CHITY
U METaHOoIA. OO6mas | obmecTsa.
KJIaCCU(pUKAITMOHHAS OnuceIBaTh XUMHYECKHE
XapaKTEpPUCTHKA PEaKUUN CHUHTE3a | MPOLECCHI, JIEXKAIIUE B OCHOBE
B IMPOMU3BOJCTBE ATUX MPOAYKTOB. | IPOU3BOACTBA AMMHAKa U
Hayunble nmpuHIUMIBI, JIeXKallue B | METaHOJA, C IOMOIIbIO POJHOTO
OCHOBE TPOM3BOJICTBA aMMHAKa U | S3bIKA U SI3bIKA XMMUHU.
MeTaHoJa. CpaBHeHue 3TUX | YCTaHaBIMBATh AHAJIOTMHU MEXY
MIPOU3BOJICTB. JIByMsI TIPOU3BOJICTBAMU.
Jlemoncmpayuu. Monenu @opMynUpoBaTh OOIINE HAYYHBIE
MIPOMBIIIICHHBIX YCTAaHOBOK MPUHIUIIBI XUMHUYECKOTO
MOJIYYEHUS] CEPHOU KUCIIOTHI U MIPOU3BOJICTBA
CHHTE3a aMMHUaKa
64 16.05 Xumnueckas MapkupoBKa ynakOBOUHBIX ApPryMeHTHpOBaTh HEOOXOJUMOCTh
IPaMOTHOCTh MaTEepHAJIOB, AJIEKTPOHUKH U XUMUYECKON TPaMOTHOCTH KakK
KaK KOMIIOHEHT | ObITOBOM TEXHHMKH, SKOJIOTUYHOTO | KOMIIOHEHTA OOIIEKYJIbTYPHOU
o0meit TOBapa, MPOyKTOB MUTAHUS, KOMIIETEHTHOCTH Y€JIOBEKA.
KYJIBTYpBI 3TUKETOK IO YXOIY 3a OAEKI0H. YMeTh noiy4ars He0OX0UMYIO
YesioBeKa Jlemoncmpayuu. BuaeodparMeHTsl | HHPOPMAIIHIO ¢ MAPKUPOBOK Ha
Y CJIAJIbI O CTETIEHU YIAKOBKaX pa3IMYHbIX
HKOJIOTUYECKON YMCTOTHI TOBapA. MPOMBIIIICHHBIX U
JlabopamopHvie onvimul. IIPOJIOBOJILCTBEHHBIX TOBAPOB
N3yuenne MapKUpOBOK Pa3TMUHBIX
BUJIOB ITPOMBIIIEHHBIX U
MIPOJIOBOJILCTBEHHBIX TOBAPOB
IHoBTOpenue u 0000menue Kypca. IlonBegenne uToroB yueoHoro roga (4 1)
65, 18.05 O06001wenue u
66 CUCTEMaTH3allx
sl 3HaHUH 110
KypcCy
HEOPraHU4eCcKo
" u
OpraHu4ecKon
XUMUU
67 23.05 Hrorosas
KOHTpPOJIbHAs
pabora
68 25.05 Pe3epBHOE Bpems




