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[losicHuTEeNnbHAA 3alIMCKa

JlaHHas mporpaMma OpueHTHpOBaHa Ha ydamumxcs 15-18 net. B aToM Bo3pacte uHTEpeC
K OKpYXaollleMy MUpPY BEJHK, a CHelMalIbHbIX 3HAHUN He XBartaeT. [loaTomy, Teopernueckue
3HaHUs B OOJIACTM XMMHUHM OyayT 3aKperuisiTbcs OOJIBIIMM KOJMYECTBOM 3KCIIEPHUMEHTOB.
AHanuzupys pe3yabTaThl IPOBEAEHHBIX OINBITOB, yJalluecs: yOexk1alTCs B TOM, YTO TE€ WK UHbIE
TEOpPETUYECKHE NPEICTABICHUS COOTBETCTBYIOT WJIM MPOTUBOpEYaT peasbHOCTH. [Iporpamma
paccunTaHa Ha y4aluxcs, OpMeHTUpOBaHHbIX Ha crady OI'D u EI'D no xumuu.
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Hean:

1.¢opmupoBaHUE MO3HABATETFHOTO HHTEPECA K XUMUH, TUCITUTLINHAM
€CTECTBEHHOHAYYHOTO ITUKJIA;

2.MOATOTOBKA K MPOIOJDKEHUIO 00pa30BaHMs H OCO3HAHHOMY BBIOOPY Iipodeccuu.

3agaun:
1. CdopmupoBaTh 3HaHHE OCHOBHBIX MOHATHH W 3aKOHOB XMMUH;
2. BocnuteiBath 00111€4€I0BEUECKYIO KYIBTYPY;
3. Yuuth HaOM0AaTh, IPUMEHSATH MOJy4YE€HHbIE 3HAHUS Ha IPAKTHKE.

IIpyuHOMNBI peajn3anuu NPOrpamMmabl:
AxkTyanabHocTb. Co3laHue YCIOBHIA IS MOBBIMICHUS MOTUBAIIMUA K OOYYEHHUIO XUMUH,
CTPEMJICHHE PAa3BUBATh MHTEIUICKTYaIbHbIE BO3MOXHOCTH YHAIIXCS.



HayuyHnocTs. Xumusi — HaydHasi IUCHMILIMHA, pa3BUBAIOIIAsl YMEHHUE JIOTUYECKU MBICIUTD,
BUJIETh KOJMYECTBEHHYIO CTOPOHY IIpeaMeTra (BellecTBa) W SBIEHUH, JenaTh BBIBOJABI U
0000111aTh.

CucremHoctb. Kypc cTpouTcs OT 4acTHBIX NMPUMEPOB (pEIIeHHs MPOCTHIX 3ajad) K
o0mIMM (peleHne CI0KHBIX XUMUYECKHX 3a71a4).

IIpakTnyeckass HanpaBJeHHOCTb. Coliep’KaHWE 3aHATHI HAIPABICHO HA OCBOEHUE
XUMHUYECKOU TEXHOJIOTUH, KOTOPask HCIIOJIb3YyeTCs U1l PEIICHHS 3aHUMATEIbHBIX 33/1a4, KOTOpbIE
BIIOCJIEJICTBUH MIOMOTYT pedsiTaM MPUHUMATh y4acTue B UTpaxX, KOHKypCax, OJIMMITHAIaX.

Kypc opueHTanmmoHHbiii. OH OCYIIECTBISICT y4eOHO-MIPAKTUYECKOE 3HAKOMCTBO CO
MHOTUMHU pa3jielaMi XUMUH, YAOBIETBOPSET O3HABATENbHBII HHTEpEC K MpobdaemMam TaHHOM

TOYHOM HayKH, pa3BUBAET KPyro3op.

I{eHHOCTHBIE OPUEHTHPBI COIEPKAHUS YUeOHOT 0 mMpeaMeTa XuMusi:

VYueOHblli mpeaMeT «XHUMHUS», B COJACPKAHHH KOTOPOTO BEIYIIUM KOMIIOHCHTOM
SIBJISTFOTCSI HAYYHBIC 3HAHMSI U HAyYHBIE METO/IbI TIO3HAHUS, TIO3BOJISIET HE TOIBKO (POPMUPOBATH Y
yyalxcs IeJIOCTHYI0 KapTHUHY MHUpPa, HO M HpoOYXJaTh Y HHUX SMOIMOHAIbHO-IIEHHOCTHOE
OTHONICHHE K HU3y4aeMOMY MaTepHually, CO3/1aBaTh YCJIOBUSA M1 (HOPMHPOBAHHS CUCTEMBI
IIEHHOCTEH, ONPEIeIISIONICH TOTOBHOCTh: BRIOUPATh OMPEACIICHHYIO HAIIPABICHHOCTh JEHCTBHUIA,
JIeCTBOBATh OMpEIETICHHBIM 00pa30M; OLIEHUBATh CBOM JICHCTBHS U ACUCTBUS IPYTUX JIIOJCH 110
OTpeieNIEHHBIM LIEHHOCTHBIM KPUTEPHUSIM.

OCHOBHBIM pe3yJbTaTOM IO3HABATEIBHOTO OTHOIICHHUS K MHUPY B KYJbTYpE SBISICTCS
YCTaHOBJICHHE CMBICIIA U 3HAYEHUS CO/IepKaHUsI OOBEKTOB U SBJICHUI MpUpoabl. TakuM oOpa3om,
No3HaBaTeNnbHas (QYHKIHMS Y4eOHOro mpeamera «XHUMHS» 3aKII0YaeTcss B CIIOCOOHOCTH €ro
coJlep’KaHusl KOHIIEHTPUPOBATh B ce0e Kak 3HaHMs O BEUIECTBAX M XMMHUYECKUX SIBJICHMSX, TaK
U NO3HABAMENbHbIE YEHHOCTU:

OMHOWEHUS K:

-XUMUYECKUM 3HAHUSM KaK OJHOMY M3 KOMIIOHEHTOB KYJbTYpPbl UEJIOBEKA HapsAy C APYTrUMU
€CTeCTBEHHOHAYYHBIMH 3HAHUSIMH, €JUHON Pa3BUBAIOLICIICS CHCTEME;

-OKPYXaIoIlleMy MUPY KaK MUPY BEIIECTB U IPOUCXOISIINX C HUMU SIBIICHU;

-TI03HABATENILHOM JICSITENIBHOCTH (KaK TEOPETHYECKOW, TaK W OKCIIEPUMEHTAJIbHON) Kak
HUCTOYHMKY 3HAHUN;

NOHUMAHUS:

-00BEKTUBHOCTH U JJOCTOBEPHOCTH 3HAHUMN O BEIIECTBAX U MPOUCXOSAIINX C HUMU SBIICHUSX;
-CIIO)KHOCTH U OECKOHEYHOCTH TMpoliecca IO3HAaHUA (Ha TMpUMEPEe HCTOPUU XUMHUYECKHX
OTKPBITHH);

-IIeCTBUS 3aKOHOB MPHUPOJABI M HEOOXOJAMMOCTH HX y4yeTa BO Bcex cdepax AedareabHOCTH
YEJI0BEKa;

-3HAYEHUsI XUMHUYECKUX 3HAHUM JUIsi pemeHus TriI00albHbIX MpoOJieM YeloBeYecTBa
(9HEpreTU4ecKol, CHIPHEBOW, TMPOJOBOJILCTBEHHOHN, 3M0pOBbS M JONTOJICTHS YETIOBEKa, -
TEXHOJIOTHYECKUX aBapyid, rI100aIbHON SKOJOTHH U JIp.);

-BOXXHOCTH HAYYHBIX METOJIOB TMO3HAHUS (HAOIIOECHUS, MOJICTUPOBAHHS, SKCTIEPUMEHTA U JIp.)
MHpa BEIIECTB U PEAKIIUMN.

Pacmmpenue cdep uenoBedeckoil 1esTeNbHOCTH B COBPEMEHHOM COLIMYME HEHU30€KHO
BJIeYET 3a COO0M HEOOXOAUMOCTH (DOPMHUPOBAHMS y YYAIIUXCA KYJAbTYPHl TpyJda W ObITa Mpu
u3ydeHnu J000ro  ydeOHOro  MpeaMera, KOTOpO€ HEBO3MOXKHO 0e3  BKIIIOUCHUS
COOTBETCTBYIOILUX YeHHOCmell mpyoa u Oblma B COAEPKAHUE YUeOHOTO MpeaAMETa «XUMHUS»:
OMHOWEHUS K:

-TPYJOBOU JEATETLHOCTH KaK €CTECTBEHHON (U3MUECKOM U MHTEIUICKTYIbHOU MOTPEOHOCTH;
-TpyAy Kak TBOPUYECKOU ESITEIIbHOCTH, TO3BOJISIONIEH TPUMEHSATh 3HAHUS Ha TIPAKTUKE;
NOHUMAHUS HEe0OX0OUMOCHU:



-y4eTa OTKPBITHIX U U3YUYEHHBIX 3aKOHOMEPHOCTEHN, CBEJICHUI O BEIIECTBaX U UX MPEBPAILICHUIX
B TPYAOBOH 1€ATEIbHOCTH;

-IOJIHOM  peanu3ani  (QU3MYECKUX U YMCTBEHHBIX BO3MOXHOCTEW, 3HAHWMHA, yMEHHH,
CIIOCOOHOCTEH MpU BHIMOJIHEHUH KOHKPETHOTO BUJIA TPYIOBOU NESTEIBHOCTH;

-COXpaHEHUs U MOAJIePKaHUs COOCTBEHHOTO 3/I0POBbS U 3[JOPOBBSI OKPYKAIOIINX, B TOM YHUCIIE
MUTAHUS C YYETOM COCTaBa M SHEPreTUYeCKON [IEHHOCTH MUIIIH;

-COOJIIO/ICHUsT TIPaBMJI OE30MACHOTO WCIOJIh30BAHUS BEIIECTB (JIGKAPCTBEHHBIX IPEMapaToB,
CpelCTB OBITOBOW XMMUH, MECTULIUIIOB, TOPIOYE-CMA30YHBIX MAaTEPUaJIOB U JIp.) B TOBCEAHEBHON
KU3HH;

-OCO3HAHUSl JOCTH)KCHUS JMYHOTO ycIllexa B TPYIOBOW AESATENbHOCTH 3a CYET COOCTBEHHOM
KOMIIETEHTHOCTH B COOTBETCTBUM C COLUAIBHBIMU CTAHAAPTAMHU M MOCJIEAYIOUIUM COLIMAIbHBIM
ol00peHneM JOCTIDKEHUH HayKM XMMHM W XUMHUYECKOTO IPOU3BOJCTBA JJIsi Pa3BUTHUSA
COBPEMEHHOTO O0IIIeCTBa.

OnbIT AMOIUMOHAIBHO-IIEHHOCTHBIX OTHOIIEHWW, KOTOPBIM ydalluecs MOJy4aroT MNpH
U3Y4YeHUH Kypca XUMUU B OCHOBHOH IIKOJE, CIIOCOOCTBYET BBICTPAUBAHHIO HMH CBOEHU
JKU3HEHHOM MO3UIINH.

Coneprxanue yueOHOTO MpeIMeTa BKIIOYAeT COBOKYITHOCTb HPABCMBEHHBIX YEHHOCME:
OMHOWEHUS K:

-cebe  (oco3HaHME  COOCTBEHHOTO  JIOCTOMHCTBA, UYYBCTBO  OOIIECTBEHHOTO  JOJTA,
JTUCIUIIMHUPOBAHHOCTD, YECTHOCTh U MPaBIUBOCTb, MIPOCTOTA U CKPOMHOCTb, HETEPIIUMOCTD K
HECTIPaBEUTMBOCTH, IIPU3HAHUE HEOOXOIMMOCTH CaAMOCOBEPIIICHCTBOBAHUS );

-IpyruM  JroAsM  (TyMaHM3M, B3aUMHOE YBaXCHHE MEXKIYy JIIOJbMH, TOBapUIIECKas
B3aMIMOIIOMOIIL U TPEeOOBATENBLHOCTh, KOJUICKTHBU3M, 3a00Ta O IPYruX IIOJSX, AKTHBHOE
pearupoBaHue Ha COOBITUS (eAepalIbHOTO, PETHOHAIBHOTO, MYHMIIMIIAIILHOTO YpPOBHEM,
BBITIOJTHEHHE OOIIECTBEHHBIX TIOPYUYCHH );

-CBOeMy Tpyay (I0OpOCOBECTHOE, OTBETCTBEHHOE HCIOJIHEHHE CBOMX TPYIOBBIX M Y4EOHBIX
00s13aHHOCTEH, pa3BUTHE TBOPUYECKUX HAdald B TPYJOBOW AEATEIHHOCTH, MPU3HAHUE BAXXHOCTH
CBOETO0 TPyJla M pe3ysbTaToB TPyAa APYTUX JItoiei);

-npupo/ie (0epeKHOE OTHOIICHHE K €¢ OOraTCTBY, HETEPIUMOCTh K HAPYIICHHUSIM SKOJIOTHIECKHIX
HOPM U TpeOOBaHUM, IKOJOTMYECKHM TI'PAMOTHOE OTHOILIEHHE K COXpPAaHEHHUIO THApocdepsl,
aTMocdepsl, TOUBbI, OMOCPEPHI, YEIIOBEYSCKOTO OPraHu3Ma; OIICHKA ACHCTBUS BOIIPEKH 3aKOHAM
MIPUPOIBI, MPUBOAIIAS K BOSHUKHOBEHHIO TJI00ATLHBIX MPOOIIEM);

HOHUMAHUS HeOOXOOUMOCIU:

-YBOKUTEIBHOTO OTHOIICHHS K JOCTHXKEHUSIM OTE€YECTBEHHOM HAayKH, HCCIEI0BATEeIbCKON
JEATETbHOCTH POCCUNUCKUX YUCHBIX XUMHUKOB (TaTPUOTUYECKUE YYBCTBA).

OOpa3oBanue TIpeACTAaBICHHUH, (OPMHUpPOBAHWE TIOHATHH B OOYYECHUH XUMHUHU
MPOUCXOAUT B MPOLIECCE KOMMYHHUKAIIMU C UCTIOJIB30BAHUEM HE TOJIBKO €CTECTBEHHOTO SI3bIKa, HO
U XUMHUYECKUX 3HAKOB, (POpMys, YypaBHEHHH XUMHUYECKHX pEaKIHii, 0003Ha4yarolMUX O3TU
BEIIECTBA U SIBJICHUSA, T. €. XHUMHYECKOTO s3bIKa. TakuM o0pa3oM, y4eOHBIM mpeaMer
K XuMus>> UMeeT OOBIINE BO3MOXHOCTH JUTsl GOPMUPOBAHUS Y YUALTUXCSI KOMMYHUKAMUGHBLX
UeHHOoCm el
He2amueHo20 OMHOULEHUS K:

-HApPYIICHUIO HOPM SI3bIKa (€CTECTBEHHOTO M XUMUYECKOT0) B PA3HBIX HCTOYHUKAX WH(MOpMALIUN
(murepatypa, CMU, UnTepHeT);

-3aCOPEHUIO PEUH;

NOHUMAHUS HEe0OX0OUMOCHU:

-TIPUHATHUS PA3IUYHBIX CPEACTB U MPUEMOB KOMMYHHKAITUH;

-MoJdy4YeHHs] THPOPMAIMK U3 Pa3TUYHBIX HCTOYHUKOB;

apryMEHTHPOBAHHOM, KPUTHUYECKOW OIEHKH HH(OpPMAIMK, TIOJy4eHHOH U3 pa3iIu4yHbIX
HUCTOYHUKOB;

-COOOIIIEHUS TOYHOM U TOCTOBEPHOM MH(pOpMAINK;



-SICHOCTH, JOCTYIHOCTH, JIOTMMHOCTH B 3aBUCHUMOCTM OT LEJIM, MOJHOTBI WJIH KpaTKOCTH
U3JI0KEHUST HHDOPMAITUH;

-CTpEMJICHUS TIOHATH CMBICIT OOpAIIEeHHON K YeJIOBEKY peur (YCTHON M MUChbMEHHOM);

-BEJICHUS Uaiora JUisl BBIABICHUS Pa3HbIX TOYEK 3PEHHS Ha paccMaTpuBaeMyro MHGOpPMAaIHIo,
BBIPA)KEHUS! TMYHBIX OLIEHOK U CYXICHUH, IPUHATHS BBIBO/IA, KOTOPBIN (hopMupyeTcs B mpoliecce
KOMMYHHUKAIIH;

-TIPEIBSBICHUS CBUJICTEIHCTB CBOEH KOMIIETEHTHOCTH M KBAJTM(PHUKAIMU 110 PACCMAaTPUBAEMOMY
BOIIPOCY;

-YBOKCHUS, TPUHATHUS, TOIJAEPKKUA CYIIECTBYIOIIMX TPAaguIMA M OOIIMX HOPM sI3bIKa
(ECTECTBEHHOTO U XMMHUYECKOTO);

-CTPEMIICHUS TOBOPUTH, UCIIOJIb3YS M3y4aeMble XMMUUECKNE TEPMUHBI U IOHATHS, HOMEHKJIATYPY
HEOPraHUYECKUX U OPTaHWYECKUX BEIIECTB, CUMBOJIBI, ()OPMYIIbI, MOJEKYISIPHbIE U HOHHBIE
YPaBHEHUS PEaKLIUiA.

Jis dbopMupoBaHHsS JTyXOBHOM JIMYHOCTU TIPEXJA€ BCEro HEOOXOAMMO pa3BUBATh
ACTETUYECKOE OTHOLIEHHE 4YEJIOBEKAa K ACMCTBUTEIBHOCTH, TBOPYECTBO M COTBOPYECTBO IpHU
BOCTIPUSATUN SCTETHMUYECKUX SIBJICHUM, KOTOPHIMH B Kypc€ XMMHMHU MOTYT CIYXHUTh: MpPHUpOJA
(MUHEpaibl); U3AENTUs, U3TOTABIMBAEMbIC YEJIOBEKOM W3 PAa3IMUYHBIX BEIIECTB U MaTEpUANIOB
(foBeNMpHBIE YKpAIICHUs, MaMATHUKH apXUTEKTYphl M T. [1.). XHUMHS TIO3BOJISIET TaK¥kKe
(dopmMHpOBaTh NOTPEOHOCTH YENIOBEKA B KPACOTE U JCATEIBHOCTH IO 3aKOHAM KPAaCOTHI, T. €.
acmemuyecKue YeHHOCmu:

NO3UMUBHOE 4YE8CMBEHHO-YEHHOCIHOE OMHOUEHUE K:

-OKpYy’KaroleMy Mupy (KpacoTta, COBEpIIEHCTBO U FTapMOHUS OKPYXKalole MpupoIsl 1 KocMoca
B IICJIOM);

-IPUPOJTHOMY MHUPY BEIIECTB U UX MPEBPAIICHUN HE TOJBKO C TOYKU 3pEHUs] HOTpedUTes, a KaKk
K HWCTOYHUKY NIPEKPACHOr0, rapMOHUYHOIO, KPaCHUBOTO, MOJUYUHSIOUIETOCS 3aKOHOMEPHOCTSM,
MPOMOPLUOHAILHOTO (Ha IPUMEPE B3aUMOCBSI3U CTPOEHUS M CBOWCTB aTOMOB U BEILIECTB);
BBITOJIHEHUIO YUEOHBIX 33/1a4 KaK K IpOIeccy, AOCTABISIONIEMY CTETUYECKOE YIOBOJILCTBHE
(kpacuBOe, M3SIIIHOE pELICHHE WM JI0Ka3aTeIbCTBO, MPOCTOTA, B OCHOBE KOTOPOW JIEKHUT
TrapMOHHS);

NOHUMAHUEe HeoOX0OUMOCHU:

-M300paXCHUs UCTUHBI, HAYYHBIX 3HAHUI B UyBCTBEHHOH (hopMme (Hampumep, B MPOU3BEACHUSIX
HCKYCCTBa, ITOCBSIIICHHBIX HAYYHBIM OTKPBITUSM, YUEHBIM, BEIIECTBAM U UX MPEBPAILLICHUSIM);
-IIPUHATHSA TPArMYECKOTO KaK JApaMaTuyecKoi (OpMBbI BHIPAKEHHSI KOH(MIMKTa HEMPUMHUPUMBIX
MPOTUBOMNOJIOKHOCTEH, MX CTOJKHOBEHHUS (Ha MpPHUMEpE BBIJAIOUIMXCS HAyYHBIX OTKPBITHIA,
KOH(JIMKTA YyBCTBA U J10JITa, OOIIECTBA U JIUYHOCTH, PEATbHOCTH U HJICAJIa).

Taxum 06pazom, cosep:kaHue Kypca XUMUK OCHOBHOM LIKOJIBI TO3BOJISIET CHOPMUPOBATH
y Yydalluxcsi HE TOJIbKO IIO3HAaBaTENIbHbIE LIEHHOCTH, HO U JApPYrue KOMIIOHEHTBHI CHUCTEMBI
LEHHOCTEH: Tpyaa U ObITa, KOMMYHHUKAaTUBHbIE, HDABCTBEHHbBIE, 3CTETHUYECKHE.

DopMHUPOBAHUIO HEOOXOAUMBIX KITFOUEBBIX KOMIETEHIIUN CIIOCOOCTBYET HCIOIb30BAHUE
COBpPEMEHHBIX 00pa30BaTENbHbBIX TEXHOJOTHI WK 3JIEMEHTOB ATHX TEXHOJIOTHA:

-TEXHOJIOTUH TTPOOIEMHOTO O0yUCHHUS;

- TEXHOJIOTUSI O0yUeHHs Ha MPUMEPE KOHKPETHBIX CUTYAaI[Hii;

- TEXHOJIOTHUS pa3BUBAIOIIETO O0yYECHHS;

- TEXHOJIOTUS IPOEKTHOM U UCCIIE0BATEIbCKOM AEATEIbHOCTU YUaAIIUXCS;

- TEXHOJIOTHUS TPYIIIOBOTO OOYyUEHUS;

- TEXHOJIOTUSI HTPOBOTO O0yYCHHS

- TpaAMLMOHHBIE 00pa30BaTeNbHBIC TEXHOJIOTHU U JIPYTHE, KOTOPBIE MEJAror CUuTaeT
1esiecooOpa3HbpIM IPUMEHSTh B CBOEH padoTe.

Coaepsxanue 1 MeTOABI 00y4YeHHUs] U3YUEHUS] XUMUH JUIsI OCHOBHOW ILIKOJIBbI OTBEYAIOT
CHCTEMHO-/IEATEIbHOCTHOMY Noxoay. OHM pa3paboTaHbl B COOTBETCTBHH C TEOPUEH MTOATAITHOTO



dbopMHUpPOBaHMSI YMCTBEHHBIX JEWCTBHM, MPEIIOKEHHONW OTEUYEeCTBEHHBIM rcuxojorom I[1.51.
lNanbniepuHbIM, B KOTOPOU BBIJEISETCS HECKOIBKO JTAIOB.
-2man co30anusi OPUEHMUPOBOYHOL OCHOB8bI npedcmoswell oesmenvrocmu (OO0/]).
-oman popmuposaHus MamepuarbHoOU 0esimenrbHOCHU.
-2man eHewHel pedu.
-2man eHympeHHell peyu.
-uHmepuopuzayus 0eucmeusl.
®opMbI 00yUeHHS.
3aHATUS TPOBOJATCS B TIOCTOSHHBIX TpPYMINAX YYaluxcs, CPOPMHUPOBAHHBIX TIO
BO3pPAaCTHOMY NPHUHIUNY (ONTUMaJIbHOE KOJWYECTBO Y4acTHUKOB B rpynme 10- 15 yenosek), B
(dopme TeopeTHUECKUX, MPAKTUUECKUX U MHANBUIYAIbHBIX 3aHATUH U KOHCYJbTAUH (IPOEKTHAs
NEeSITeNIbHOCTD, MMOATOTOBKA K OJIMMITHAJIaM).
MeToabl 00yUeHus:
-pEenpOyKTHBHBIH (BOCIIPOM3BEACHUE U TOBTOPEHHE CIIOCO0a IEATEIIHOCTH 110 3aaHUSAM
YUHUTEIIA),
- OOBSICHUTENHHO-WILTIOCTPATUBHBIA ~ MeTOJ (0OBsicHeHWe, Oecena, Yy4YeOHUK,
JOTIOJTHUTENBHBIE Tocoous, o0opynoBanue «Touku poctay u T.1.)
CpencrBa 00y4eHHs] XMMHH:
-yueOHO-MaTepuanbHble (KOJUIEKLIMH, PEAaKTHUBbI, XWMHUYECKHE MpUOOpHI, TMoCyna,
TaOJIHIIBI),
-INJAKTUKO-METOANYECKHE  (MCIOJB30BAaHUE  XMMMUYECKOTO  SI3bIKA, XMMMUYECKUU
HKCIEPUMEHT, PEILIEHUE XUMUYECKHUX 33]1a4).
-IICUXOJIOTO-TIeIaroruuecKue (Mmo3HaBaTeIbHbIC 3aaHUs).
Cpok peannzanuu nporpaMmsl 1 rog.
[Tporpamma paccuntana Ha 119 yyeOHBIX "yacoB, U3 pacuera 3,5 yuyeOHBIX yaca B
Hezeno (3 yaca B HEJIEINIO B IEPBOM IMOIYTOJUH, 4 4aca B HEAETIO BO BTOPOM IMOIYTOAMH).
ITpomexyTOUHBIN KOHTPOJIb: KOJIJIGKTHBHBIN aHaIM3 KakKJOW BBIMOJIHEHHOH PabOThl U
caMOaHaJIN3, MPOBEpKa 3HAHUM, YMEHHW, HABBIKOB.
WITOrOBBIi KOHTPOJIb: MPE3EHTALMN TBOPUYECKUX U UCCIIEAOBATENBCKUX paboT, ydacTHe B
KOHKYpCax MCCIeI0BaTeIbCKUX paboT, HAYYHO-PAKTUYECKUX KOH(PEPEHIUIX, Urpax.
KoHnTposiem ocBoeHus Kypca SIBISIETCSI y4acTHE B MEPOIPHUATHAX Pa3IMYHOIO YPOBHS
€CTECTBEHHO-HAYYHOT'O HaIpaBJICHUS (KBECT-UTDBI, KOH(epeH1IHH, KOHKYPCBI
UCCJIEIOBATETILCKUX padoT).
B paGoueii mporpamme UCHOIB3YETCs] CUCTEMA YCIOBHBIX 0003HaueHMit: T-TemaTnueckoe
3ansaTue, P-pednexcusHoe 3ansarue, K — koMOMHHpPOBaHHOE 3aHATHE.

[Inanupyembie 0Opa3oBaTenbHbIC Pe3yabTaThl 00yUEHHUs

Bocnumamenvusiii pesynbmam BHEYPOUHON EATEIBHOCTH MIKOJIBHUKOB paclpeaensieTcs
10 TPEM YPOBHSIM:

1. IlpuoOpeTeHne IIKONHPHUKOM TEOPETHYECKMX 3HAHWUHW CTPOCHHMHM  BEIIECTB,
XUMHUYECKHUX PEAKLUSX.

2. YMeHHe CIUIaHUPOBaTh XUMUYECKHI 3KCIIEPUMEHT,

3. VYMeHue caMOCTOSITENIBHO MPOBOJIUTh XUMHUUYECKHE SKCIIEPUMEHTBI, PEIIATh 3aJa4H.

Jluunocmuvie pesynibmanmal
OOyuaromumiics MOJIy4uT BO3MOXHOCTB Al (POPMUPOBAHUS CIEAYIOMIMX JTHYHOCTHBIX
YV I:



* OIpe/ieJIeHNe MOTHBALMK U3YyUEHHs] yUeOHOTO MaTepuana;

* OLICHUBAaHHE YCBAaMBAaEMOIo Y4eOHOro Marepuana, HMCXOIAd W3 COLUAIBHBIX U
JIMYHOCTHBIX LICHHOCTEH;

* TIOBBIIIEHUE CBOETO 00pPa30BaTEIBHOIO YPOBHS U YPOBHS TOTOBHOCTH K H3y4YCHHUIO
OCHOBHBIX HCTOPUYECKHX COOBITHI, CBI3aHHBIX C pPa3BUTHEM XUMHH U OOILECTBA;

* 3HAHUE [TPABUJI IIOBEACHUS B YPE3BbIYANHBIX CUTYALUAX;

* OIICHWBaHUE COLMATBHOM 3HAYMMOCTH PO ECCUid, CBSI3aHHBIX C XUMHEH;

* BJAJICHHE NpaBWIaMud O€30MacHOTO OOpameHHs ¢ XMMHYECKUMHU BEUIECTBAMHU U
000pyI0BaHUEM, IPOSBICHUE SKOJIOTMYECKON KYIbTYPHI.

Memanpeomemmuvie pesynomamoi

PerynsatuBHbie
OO0yyarmuiics MOTYyYUT BO3MOKHOCTD TSl (HOPMUPOBAHUS CICAYIOIINX PETYIATUBHBIX

YV I:

* [[eJIenojlaranye, BKJII0Yasi MOCTaHOBKY HOBBIX IIeJieH, MpeoOpa3oBaHue MPaKTHUECKOM
3aJaud B TO3HABATENIbHYIO, CAMOCTOATEIbHBIA aHAJIU3 YCIOBUI JTOCTHXKEHUS IIeJId Ha OCHOBE
yuéTa BBIJICJICHHBIX YUUTEJIEM OPUEHTHPOB JEHCTBUS B HOBOM y4eOHOM MaTepuae;

* IJITAHUPOBAHUE MMYTH JTOCTHXKEHUS Lieei

* yCTaHaBJI€HHE IEJNEBBIX MPHOPUTETOB, BBIACIECHUE aJIbTEPHATUBHBIX CIIOCOOOB
JTOCTYDKCHHS 1IEJTH U BBIOOp Hanboiee 3¢ (PpeKTHBHOTO crmocoba;

* YMEHHE CAMOCTOATEIHHO KOHTPOIUPOBATH CBOE BPEMsI U YIPABIATh UM;

* YMEHHUE MPUHUMATh peUIeHHs B IPOOJIEMHON CUTYaIUH;

* IOCTAaHOBKA Y4eOHBIX 3a]1a4, COCTAaBJICHHUE IJIaHa U MOCJIEI0BATEIbHOCTU ACHCTBHIA;

* OpraHu3anus pabo4yero MecTa Mpyu BBIMOJTHEHUH XUMUYECKOTO SKCIIEPHMEHTA,

* MPOTHO3MPOBAHUE PE3YNbTATOB OOYYCHHS, OLICHMBAHHE YCBOCHHOTO MaTepuaa,
OLIEHKA KauecTBa M YPOBHS MOJYYCHHBIX 3HAHUH, KOPPEKUHMs IJIaHa U Ccrocoda NeicTBUs MpH
HE00X0IUMOCTH.

[To3HaBaTenbHBIE

OOyuaromuiics  MOJYYUT  BO3MOXKHOCTH Ui (OPMHPOBAHUS  CIEIYIOIIUX
Mo3HaBaTeNnbHBIX Y Y /1:

* MIOUCK U BBIJCNICHHE UHPOPMALIMY; * aHAJIM3 YCIOBUH M TpeOOBaHUil 3a1auu, BEIOOD,
COIIOCTaBJICHUE H 000CHOBaHKE crIoco0a perieHus 3a/1a4H;

* BeIOOp Hambosiee 3(P(HEKTUBHBIX CHOCOOOB pEUICHMs 33/Ja4M B 3aBHCHUMOCTU OT
KOHKPETHBIX YCIIOBHIA;

* BBIJIBIDKCHHE 1 00OCHOBAaHME TUIIOTE3bI, BEIOOP criocoba €€ MpoBEpKH;

* CaMOCTOSITEJIbHOE CO3/IaHUE alrOpUTMa JESTeNIbHOCTH MpH pElIeHUuu Mpodiaem
TBOPYECKOTO U MOMCKOBOTO XapaKTepa;

* YMEHHS XapaKTEepHU30BaTh BEILECTBA 110 COCTaBY, CTPOECHHUIO U CBOICTBAM;

* OMNKCHIBAHUE CBOWCTB: TBEPIBIX, KUAKUX, T'a3000pa3HbIX BEIIECTB, BBIJIEICHHUE HX
CYILIECTBEHHBIX MPU3HAKOB;

* u300pakeHHEe COCTaBa MPOCTEHMIINX BEIIECTB C MOMOIIBI0O XUMHUYECKUX (GOpMYN U
CYILIHOCTH XMMHUYECKHUX PEaKIUi ¢ TOMOIIbI0 XUMUYECKUX YPaBHEHUI;

* IpoBeAeHHE HAOIIOJCHUM, ONMUCaHHE MPU3HAKOB M YCIOBHM TEUEHUS XUMHUYECKHX
peakuuii, BHIMOJHEHNE XMMHYECKOT0 SKCIIEPUMEHTA, BBIBObI HA OCHOBE aHAIM3a HA0JI0ICHUH 3a
HKCIIEPUMEHTOM, pEIICHUE 3a/ad, IOJIyuYeHHEe XHMHUYECKOH HH(pOpMAlMU M3 pa3IMYHBIX
UCTOYHUKOB,;

* YMEHHE OPraHU30BBIBATh UCCIIE0OBAHHUE C IIENBI0 TPOBEPKU THIIOTE3;

* YMEHUE JIeaTh YMO3aKIIOUeHUs (MHAYKTUBHOE U 110 aHAJIOTUN) U BBIBOBI;




* yMEHHE OOBEKTUBHO OLEHHMBAThb HHPOPMALMUIO O BEIIECTBAX M XMMHUYECKHX
npolieccax, KpUTUYECKH OTHOCHTHCS K TICEBIOHAYYHOU HH(POPMALIUH.

KoMMyHUKaTUBHEIE

OOyuaromuiics  MOJYYUT  BO3MOXKHOCTH Ui (OPMHPOBAHUS  CIEIYIOIIUX
KOMMYHUKaTUBHBIX Y'Y /[

* [IOJIHOE ¥ TOYHOE BBIPAYKEHUE CBOMX MBICIIEH B COOTBETCTBUH C 3a/1a4aMH U YCIOBUAMHU
KOMMYHHUKAIUH;

* QJCKBAaTHOE WCIIOJIb30BAHUE PEUYEBBIX CPEACTB MJs Yy4YacTHsl B JUCKYCCHM U
apryMEHTAallu CBOCH MO3UIUH, YMEHHE MPEICTaBIATh KOHKPETHOE COJIEpKAHUE C COOOIICHHEM
€ro B MMMCBMEHHOU U YCTHOU (popme, onpeienieHne Crioco00B B3aUMOICHCTBUS, COTPYTHUIECTBO
B TIOMCKE U cOope nH(pOpMaInH;

* OIpeleleHue CIoCOO0B B3aUMOJCHCTBUS, COTPYIHUYECTBO B IOUCKE M cOope
uH(OopMaIMK, ydacThe B JUaiOre, IUIAHUPOBAHHME OOIIMX CIOCOOOB pPAaOOTHI, MPOSBICHUE
YBAKUTEJIBHOTO OTHOILEHUSI K JPYTUM Y4aLIUMCS;

* ONHCAHUE COJCPXAHUS BBINONHIEMBbIX JEHCTBUM C 1LEIbI0 OPHUEHTUPOBKHU B
IPEIMETHONPAKTHUECKON JesITeIbHOCTH;

* YMEHHUS YUYUTBIBATh pa3Hble MHEHUS M CTPEMHUTbCA K KOOPAWHALUHU Ppa3IMYHBIX
HO3ULIUHN B COTPYIHUYECTBE;

* (opmynupoBaTb COOCTBEHHOE€ MHEHME U MO3MLIHIO, apryMEeHTHpPOBaTb U
KOOPAMHUPOBaTh €€ ¢ MO3ULMSIMHU NapTHEPOB B COTPYIHUYECTBE IPHU BbIpabOTKE OOIIEro
peIIeHHs B COBMECTHOM AEATENBHOCTH;

* OCYUIECTBJIATh B3aMMHBIM KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIb;

* [UTAHUPOBATh 001IHE CIIOCOOBI PabOThI; OCYIIECTBIATh KOHTPOIIb, KOPPEKLHUIO, OLEHKY
neiicTBuil mapTHEPA, yMETh YOSKAATh;

* HUCIIOJIb30BaTh AJICKBATHbIE SI3BIKOBBIE CPEACTBA Ui OTOOPa)KEHHsI CBOUX UYBCTB,
MBICJIEH, MOTHBOB U MOTPEOHOCTEN; 0TOOpaXkaTh B peud (omucaHue, oObsICHEHUE) COJIEpKaHHUe
COBEpIIAEMBIX JIEHCTBUH, Kak B (OpME IPOMKOW COLMAIM3MPOBAHHOW peuu, Tak U B (opme
BHYTPECHHEH peuu;

* pa3BuUBaTh KOMMYHMKATHBHYIO KOMIIETEHILIMIO, MCIIONb3ysd CpEACTBAa YCTHOM M
NUCHbMEHHOW KOMMYHHKAIMM TIpH paboTe ¢ TeKCTaMu y4yeOHMKAa U JIOTOJHUTEIbHON
JUTEPATypOi, CHPAaBOUYHBIMU TaOIMIIaMH, MPOSBIATH TOTOBHOCTh K YBAXKCHHIO HHOM TOYKH
3peHUs IpU 00CYXKIEHUH PE3YIbTATOB BBHIIIOJIHEHHOM paOOTHI.

IIpeomemmnuie pesynomamoi

OO0yuarmuiicss HayYnuTCS:

* IPUMEHATh OCHOBHBIE METO/IbI TIO3HAHMS: HAOIIOJICHHE, U3MEPEHHE, SKCIIEPUMEHT;

* OIMUCBIBaTh CBOWCTBA TBEPABIX, JKUAKHX, Ta3000pa3HbIX BEIIECTB, BBIIENAS HX
CYIIECTBEHHbIE IPU3HAKHY;

* pacKpbIBaTb CMBIC]I 3aKOHA COXPAHEHHs MacChl BEILECTB, ATOMHO-MOJIEKYISPHON
TEOPHH;

* pa3nuyaTth XUMUYECKHE W (HU3WYECKHE SIBJICHUWS, Ha3bIBaTh NMPHU3HAKH U YCIIOBHS
NPOTEKAHUST XUMUIECKUAX PEaKITHIA;

* coOmroaaTh paBuiIa 6€30MacHON padOTHI IPU MPOBEACHUH OIIBITOB;

* MOJTH30BATHCS TAOOPATOPHBIM 000PYIOBAHUEM U TTOCY/IOM;

* IOJTy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATD UX;

* XapakTepu3oBaTh (UNYECKUE ¢ XUMHYECKHE CBOICTBA OCHOBHBIX KIIACCOB
HEOPraHMYECKUX COCJAMHEHUH, MPOBOJIUTH OIMBITHI, MOATBEPKIAIONINE XUMHUYECKHE CBOHCTBA
M3YYEHHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB;



* pacKpbIBaTh CMBICI MOHATHS «PAaCTBOP», BBIUUCIATH MACCOBYIO JIOJIKO PACTBOPEHHOTO
BEILECTBA B PaCTBOPE, TOTOBUTH PAaCTBOPBI C ONPEAEIEHHOW MAaCCOBOM HOJIEH PAaCTBOPEHHOIO
BEILECTBA,

*  XapakTepu3oBaTb 3aBUCUMOCTh (PU3MUECKMX CBOWCTB BEWIECTB OT THIA
KPUCTAJUIMYECKOM PpEIIETKH, ONPEACNATh BUJI XMMHUYECKOM CBA3M B HEOPraHUYECKHUX
COCIMHCHUSAX;

* PaCKpbIBaTh OCHOBHBIE I10JIOKEHUS TEOPUU DIIEKTPOIUTUYECKOM TUCCOLMALUN, COCTaB

JIATh YPABHEHUS AJIEKTPOJIUTHUECKON AUCCOLUMALIMM KUCIIOT, IIEJI0YEH, COJIEN U peaKnui
HOHHOr0 OOMEHa;

* pAacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUH, ONPEIEIATh
OKHCIIUTEIb U BOCCTAaHOBHUTEIb, COCTAaBIATH YPAaBHEHHUs OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii;

* Ha3bIBaTh (DaKTOPBI, BIUAIONINE HA CKOPOCTh XMMHUYECKOM peaklnuu;

* XapakTepU30BaTh B3aMMOCBSI3b MEXKIY COCTaBOM, CTPOCHHEM U CBOWCTBaMU
HEMETAJUIOB U METAJUIOB;

* IPOBOJUTH ONBITHI MO MOJYYEHUI0 U M3YYECHHIO XMMUYECKHX CBOMCTB Pa3JIMYHBIX
BEILIECTB;

* IPaMOTHO 00paIaThCs ¢ BEIIECTBAMU B TOBCEHEBHOMN KU3HHU.

OO0yuaromuiics MOTYYUT BO3MOKHOCTh HAYUYUTHCS:

* BBIJIBUIaTh U MPOBEPATh IKCIEPUMEHTAIBHO THIOTE3bl O XMMHUYECKHUX CBOMCTBAX
BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYIMATh B XUMUYECKUE PEAKIIHH,
0 XapakTepe U IPOAYKTaxX pa3INuHbIX XUMUYECKHUX PEaKLUN;

* XapaKTepU30BaTh BEILECTBA II0 COCTaBY, CTPOCHUIO U CBOMCTBAaM, yCTaHABIMBATH
IIPUYMHHO-CIICACTBEHHBIEC CBSA3HM MEKY JaHHBIMU XapaKTEPUCTUKAMMU BEILIECTBA;

* COCTAaBJIATh MOJIEKYJIIPHBIE U IIOJIHBIE MOHHBIC YPABHEHUS 110 COKPAIEHHBIM HOHHBIM
YPaBHEHUSM,;

* TPOTHO3MPOBATH CIOCOOHOCTb BELIECTBA MPOSBIATH OKHCIUTEIbHBIE  WIN
BOCCTAHOBUTEJIbHBIE CBOMCTBA C Y4ETOM CTEIEHEN OKHUCJICHUS DJIEMEHTOB, BXOISIIMX B €ro
COCTaB;

* BBIIBUIaTb U NPOBEPATH HKCIIEPUMEHTAIBHO THUIIOTE3bl O PE3YJIbTaTaX BO3ACHCTBUS
pa3MyHbIX (PaKTOPOB Ha U3MEHEHNE CKOPOCTH XUMHUYECKON PeaKLuy;

* UCIIOJIb30BaTh MPHOOPETEHHBIC 3HAHUS JJIS1 YKOJOTMYECKH TPAMOTHOTO TOBEACHUS B
OKpY>Kalolleu cpere;

* IICTIOJIb30BaTh MPUOOPETEHHBIE KITIOUEBbIE KOMIETEHIIUU MPU BHITIOJHEHUH MPOEKTOB
U pElIeHUN y4eOHO-MCCIe0BATENbCKUX 3a7au M0 MU3yYEHHUIO CBOMCTB, CIIOCOOOB MOJyUYEHUS U
pacro3HaBaHUs BEILIECTB;

* 00BEKTHBHO OIICHUBATh HH()OPMAIIHIO O BEHIECTBAX M XUMUUECKHUX MPOLEccax;

* OCO3HaBaTb 3HAYCHUE TEOPETHUYECKUX 3HAHUUM IO XUMHUU Uil MPaKTUYECKOU
JIeATEIbHOCTH YEJI0BEKA;

* co3JaBaThb MOJEIM U CXEMbI I pelieHUs y4eOHbIX M IO3HABaTENbHBIX 3a]ady;
MOHUMAaTh HEOOXOIMMOCTh COOJIIOJICHUS MpPEANUCAaHUuM, Mpe/UlaraeMblX B HHCTPYKIHUSAX IO
MCIIOJIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHH U JP.

Conepxanue
Tema 1. Xumus B 3axa4ax (10 yacos)
BanentHocts. CocTaBieHne XUMHUECKUX (DOPMYJT BEIIECTB 10 BaJICHTHOCTH. MaccoBas
J0JIA 3JICMCHTA B BCIIICCTBC. Macconas A0JIs1 paCTBOPCHHOI'O BCUICCTBA. PaC‘-IeTLI, CBsI3aHHBIC C
MCIOJIb30BaHUEM TOHATHUS «MACcCOBAasi A0Sl pACTBOPEHHOTO BEILIECTBAY.
Tema 2. Teopusi crpoenusi aroma (5 yaca).



AToMBI Kak opma CyIIeCTBOBAaHUS XMUMHUYECKHUX 3JIeMeHTOB. OCHOBHBIE CBEACHUS O
CTPOCHMH aTOMOB. JloKa3aTenbCTBa CIIOXKHOCTH CTpoeHHs aTomoB. OmbiTel Pesepdopra.
[InanerapHast MOZI€NIb CTPOCHHS aTOMA.

CocTtaB aTOMHBIX SAEp: HPOTOHBI M HEUTPOHBI. OTHOCWUTENbHAsT aTOMHas Macca.
B3anmMoCBsA3b NOHATUI «ITPOTOH», KHEUTPOH», KOTHOCHUTEIIbHAS AaTOMHASI Maccay.

N3oTtonbl. PU3NYECKUI CMBICT CHUMBOJIMKH MNEPUOAMYECKON cucTembl. CoBpeMEHHas
dbopMyTUpOBKa TEPUOJAUYECKOTO 3aKoHA. 3MeHeHUs CBOICTB JJIEMEHTOB B TEpPUOAAX U
rpynnax Kak (GyHKIHsI CTPOEHUS JIEKTPOHHBIX 000JI04YEK aTOMOB.

Tema 3. Xumnueckasi cBsizb (8 yacon)

Honnast xumudeckasi cBsi3b. MIOHBI, 00pa3oBaHHbIE aTOMaMH METAJUIOB U HEMETAJIOB.
CxeMbl 00pa30BaHUs HOHHOW CBSI3U JUIsl OMHAPHBIX COeTUHEHMH. IOHHBIE KPUCTANIMYECKUE
pemeTku ¥ (U3NIEeCKrue CBOMCTBA BEIIECTB C ATUM THIIOM pemieTok. [loHaTtue o popMynbHOM
€JIMHULIE BEIIECTRA.

KoBanentHast xumuueckas CBsi3b. DJIEKTPOHHBIE U CTPYKTypHbIe popmysnbl. [lonsTue 0O
BaJIcHTHOCTH. KoBaneHTHast mossipHasi cBsi3b. CXeMbl 00pa30BaHUS KOBAJICHTHOM CBS3H IS
OMHApHBIX coeMHEeHUN. MomeKylsapHble U aTOMHbIE KPUCTANIMYECKHE PEIIETKU U CBOMCTBA
BEILIECTB C ’TUM THUIIOM PEIIETOK.

Meramueckass XMMHYECKasl CBSI3b M METAIMYECKAs KPUCTAJUIMYECKas PpElIeTKaA.
CBolicTBa BEIECTB € ITUM THUIIOM pelieToK. EnnHas npuposa XMMHUYECKUX CBSI3EH.

Tema 4. Xumuueckue peakuuu (12 yacon)

Xumudeckue peakiuu. Peaknuu ropeHus. DK30TEPMUYECKHE M SHIOTEPMUYECKHE
peakuuu. DakTopbl, BIUSIOUIME HA CKOPOCTh XMMHUYECKUX peakiuil. Peakiuu oOpaTtumbie u
HeoOpaTuMble. PaBHOBecHe XuMudeckoi peakuuu. Kiaccbl OkCHaOB.

Tema 5. Xumnueckne npouecchbl B pa3jJn4HbIX cpeaax (32 yacos)

I'maponus coneit. Metoasl onpenenenus pH. MHaukatopsl. Y ciaoBus pacTBOPEHUS U
BbIMasieHus1 ocaakoB. KauecTBeHHasi peakius Ha KaTHOHBI BOJOPOJAa (MHAMKATOPHI HAa KUCIIYIO
cpeny). VYCIoOBUS TMPOTEKaHWs PEaKIMii HMOHHOrO oOMEHa [0 KOHIa: oOpa3oBaHue
MaJIOJIMCCOLMUPYIOIETO BEUIECTBA, BHINAJACHUE 0Ca/iKa, BhlIeJIeHUE Ta3a. CBOMCTBA MOHOB: LIBET
pactBopa. ['eHeTHUeCKHil psii METAIUIOB U HEMETAJLJIOB.

[TonsiTrie 06 aMmoOTEPHOCTH KaK JBOMCTBEHHOCTH MPOSBICHUS CBOMCTB. I eHeTHUeCcKuit
psan aM(OTEpHBIX BElIeCTB. XUMUYECKHE CBOMCTBA aM(DOTEPHBIX OKCUIOB: PEaKIIHsI C KUCIOTaMHU
U KHUCIIOTHBIMH OKCHUIAMH, PEaKklds C OCHOBHBIMU OKCHUJAMU U OCHOBAaHUSIMH (B paciliaBe U
pacTBope ¢ 00pazoBaHUEM THAPOKCOKOMILIEKCOB). [lucconmanus amQoTepHBIX THIPOKCHIIOB.
@dusznueckue CBOHCTBA aM(pOTEPHBIX THUIAPOKCHUIOB. XUMHUYECKHE CBOMCTBA aM(pOTEPHBIX
TUAPOKCHUIOB: PEaKlus C KUCIOTAMH W KUCIOTHBIMU OKCHUJAMH, PEAKIMS C OCHOBAHHUSIMU M
OCHOBHBIMH OKCHaMHU (TP CILJIaBJICHUU U B PacTBOpPE).

Kucnble conu. XuMuueckue CBOMCTBA KUCIBIX COJEH.

XUMHUYECKHE CBOMCTBA, OOYCIIOBICHHBIE aHHOHOM KHCIIOTHOTO OCTaTKa: 0Opa3oBaHUE
OCaJIKOB, OKHCIIUTEJIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA Ha NPUMEPE pPEAKUMUHU a30THOU U
KOHIIEHTPUPOBAHHON CEpHOI KHUCIOT C METajulaMd U CJIOXHBIMU BeleCTBaMH (IIPOJIYKTHI
B3aUMOJICHCTBUSI B 3aBUCUMOCTH OT AaKTUBHOCTH MeTayia (UIsi CepHOW W a30THOU), H
KOHIICHTpAIuu (111 a30THOK ).

KommiekcHple coenuHeHusd. [IoHATHE O KOMIUIEKCHBIX COeIMHEHMsX. [luccormanus
KOMIUIEKCHBIX coeauHeHuid. OOpa3oBaHWe U paspylieHne KoMmiuiekcoB. Kiaccudukanus
KOMIUIEKCOB (C KOMIUIEKCHBIM KaTHOHOM, KOMIJIEKCHBIM aHHOHOM, «HE3JIEKTPOJIHUTHI»)

Tema 6. OxkuCANTENbHO-BOCCTAHOBUTEIbHBIE peakuuu (24 4acos)

Crenenb okucnenus. CpaBHEHUE CTEIIEHU OKUCIICHHS U BalleHTHOCTH. [IpaBuia pacuera
CTETICHH OKHUCTICHHSI O POopMyTaM XUMHUYECKUX COCTUHEHUH.

OKHMCIHUTENBHO-BOCCTAHOBUTENbHBIE peakunu. OnpeneneHue CTENeHn OKUCIEHUS IS
DJIEMEHTOB, O0Opa3yIONIMX BEIIECTBAa pa3HBIX KiaccoB. Peaknuum HMOHHOrO oOOMEHa U
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKHCINUTENh WU BOCCTAHOBUTENb, OKHCICHUE H



BoccTaHOBjeHHE. (CoOCTaBlICHHE YPaBHEHUU OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKUU
METOJIOM 3JIEKTPOHHOTO OanaHca.
Tema 7. Opranuyeckas xumus (28 4yacoB)

[Ipenenbubie yraeBogopoAbl. AjkaHbl. ['omonormueckuit psigx u obmas (opmyna
ankaHoB. CTpykTypHas u3zomepus (uzomepus yriaepoaHou nenu). L{uknoankanbl. AJIKHUIbHBIE
panukanel. HoMenknarypa ankaHoB. @U3MYECKHE U XMMHUYECKHE CBOWMCTBA QJIKAHOB: TOPEHUE,
peaKkinu 3aMelieHus (raJJoreHuPOBaHME ), PeaKkIvs H30MEPU3ALNU, PEAKIUS pa3JIOKEHUsI METaHa,
peakuus AeTuIPUPOBAHMS 3TAHA.

Henpenenbuble yrineBogopoabl. AJIKEHbI. ['OMOJOTMYECKHIl psJl AlIKEHOB. OTHJIEH.
Homenknatrypa.  CTpykTypHass W TNpPOCTpaHCTBEHHas  (TeoMeTpHyYecKas)  H30Mepusl.
[IpomblllZIeHHOE TOJYyYE€HHE aNKEHOB: KPEKUHI U JACTUJIPUPOBAHHE allkaHOB. Peakuuu
MPUCOECIUHEHMS: THAPATALHNs, THIPOTrajJOr€HUPOBaHUE, TAJIOT€HUPOBAHME, MOJUMEPHU3ALMH.
[IpaBuno MapkoBHukoBa. OxucieHue ajikeHoB. KauecTBeHHBbIE peakiid Ha HENpeJeibHBIC
YTJIEBOJOPOBI.

Anxanuensl. Kayuyku. ConpsokéHHble — ankaaueHsl:  OyraaueH-1,3,  H30IpeH.
Howmenknarypa. CriocoObl momyueHus ankaaueHoB. Peakius Jlebenesa. Peakiinu npucoemHaeHus
AJIKaIMEHOB.

Augnikunbl. ['omonornueckuit psa. Homenknatypa u uzomepus. [lonydenne u npuMeHeHUE
aleTuieHa. XUMHUYECKHE CBOMCTBAa aleTWIEHA: TOpPEHUEe, peakuuu MPUCOCTUHEHUS:
TUApOrajoreHupoBaHue, rajoreHupoBaHue, ruaparauus (peakuust Kyueposa). Bununxmopun,
MOJIMBUHUIIXJIOPU/I.

Apenbl. beH3om: ero crTpoeHue, HEKOTOpbIe (U3MYECKHE W XHUMHYECKHE CBOMCTBA
(ropeHue, peakiuy 3aMelleHUs] — TaloTeHUPOBaHNEe, HUTPOBAHNUE), MTOJIyYCHHUE U TIPUMEHEHUE.
DKCTpakusl.

OpnnoaroMubie crnupThl. DyHKIIMOHANIBHAS THAPOKCUIIbHAS Tpymmna. ['oMoorudyeckuit
pAl  OpenenabHBIX  OJHOATOMHBIX  cnuptoB. Homenknatypa. HM3omepuss  mojoxeHHs
(GyHKIMOHATBHON Tpynnbl. BogopoaHast cBsi3b. XUMUYECKHE CBOWCTBA CIHMPTOB. AJIbJCTHAHAS
rpymma. Peakius sTepudukanuu, cioxxHbie 3QUPHI.

MHoOroaroMHble COUPTHl. DTUIICHTIIMKOJIb KaK MPEJCTABUTENb IBYXaTOMHBIX CIUPTOB U
[JIMLEPHUH KaK NPEJCTaBUTEb TPEXATOMHBIX CIUPTOB. KauecTBeHHas peakiysi HA MHOTOaTOMHBIE
CIIUPTHI, UX CBOWCTBA, MOJTy4YeHHE U puMeHeHue. [lonsarue 06 aHTH(pH3ax.

Kap6onoBbie kucnotel. ['oMonoruyeckuit psj npeaeabHbIX OJHOOCHOBHBIX KAPOOHOBBIX
KUCJIOT. XUMUYECKHE CBOMCTBA KapOOHOBBIX KUCIOT. [losyueHne u npuMeHeHne MypaBbUHOM U
YKCYCHOM KHCIIOT.

Crnoxubie 3¢upsl. Kuppl. CrnocoObl MONMYYeHUS U XUMHUYECKHE CBOWCTBA CIIOXKHBIX
a¢upoB. CtpoeHue xupoB. KUCTOTHBIN M MIEIOYHOW THAPOIH3 XUPOB. Mbuia. ['uapupoBanue
JKUPOB..

AMuHBI. AMUHOTpyNIa. AMUHBI TIpeJeabHbIe U apoMaTuueckue. AHunuH. [lonydenue
aMuHOB. Peaknus 3unnHa. XuMU4ecKkrue CBOMCTBA U MPUMEHEHHE AMUHOB.

AMUHOKHUCIOTEL. AMHUHOKHUCIIOTBI, COCTaB MX MOJIEKYJ] M CBOWCTBa Kak amM(pOTEpHBIX
OpPraHMYECKUX COCIWHECHUH. [JTMOMH Kak M[OpeAcTaBUTENb aMUHOKHCIOT. [lomydenue
MOJIUIIENITUIOB PEAKIIUEN MOJIMKOHAeH AU, [IoHATHE O MEeNTUIHOMN CBSI3HU.

benku. Ctpoenue Mosiekyn OEIKOB: MEPBUYHASL, BTOPUYHAS U TPETUYHAS CTPYKTYPHI.
KauectBennsle peakiuu Ha 6enku. ['uaponus u neHatypauus 6enkoB. buonornueckue GpyHkuuu
OETIKOB.

['eneTnueckass CBsI3b MEXIY KilaccaMu HeopraHudeckux coeauHeHui. [lonsatue o
TEHETUYECKON CBSI3W MEXIY KiIaccaMH YrieBOJOPOAOB, KHUCIOPOA- U a30TCOAEPKAIIUX
coequHeHuil. MiumocTpaiusi TEeHETHYECKOW CBSI3M Ha MNpPHUMEPE OPraHUYECKUX COCIUHECHHI
Pa3JIMYHBIX KJIACCOB, COJIEPIKAIIMX JIBa aTOMa yIiepo/a.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMA B OPIraHUYECKON XUMHUH.



1. KanenmapHO-TeMaTH4YeCKOE INIAHUPOBAHUE

No Paznenbl, TeMBI ypOKOB KomnyectBo | Bun u dhopma yueOHOM NeATETHHOCTH Jata O6opynoBaHue
ypoka 94acoB Ha
E;Z;ZH;C [Inan dakt
TEMBl,
paszznena
Tema 1. XuMus B 3agavyax 10

1 CocraBienue bopmyn 1 Otobpaxkate  coctaB  BemecTB  C | 1 Hexens Hoyt0yk, Habop

BEIIECTB 110 BAJICHTHOCTH. MOMOIUIbI0 XUMUYECKUX (POPMYII. [IapOCTEPIKHEBBIX
Paznuyath MHIAEKCH M KO UITHECHTHI. MoJieJIe aTOMOB
OOBSCHATD, YTO TAKOE BaJICHTHOCTb.
IToHnmars OTpakeHUe ropsiaKa
COCIMHEHUS AaTOMOB B MOJEKYyJax
BEIIECTB TOCPEJCTBOM CTPYKTYPHBIX
dbopmy.

2 [Ipaktuueckas pabora Nel 1 YMeTh cocTaBisATh HOpMYITbI 1 Henenst Hab6op
«CocraBneHue COCIMHEHUH 10 BaJICHTHOCTH U [IApOCTEPIKHEBBIX
IIApOCTEPKHEBBIX ~ MOJENei OTIpeeIIATh BaJICHTHOCTh 3JIEMEHTA I10 MoJieJIeil aTOMOB
BEIIIECTBY dopmyIe ero coeTMHEHHUS.

YMeTp  cOCTaBisATH  IIAPOBUIHBIE
MO/JICJIN BEILIECTB

3 Brruncnenne MacCOBO1 1 HaxoauTh OTHOCUTENBHYIO 1 nenens HoyTtOyxk

JIOJIM JIEMEHTA B BEILIECTBE. MOJICKYJISIPHYIO MacCy BEIIEeCTBa U
MacCOBYIO JIOJI0 XUMHUYECKOTO
HJIEMEHTA B COCAMHEHUH.
4 Brruncnenue MaccoBoil 1oaH 1 HaxoauTh OTHOCUTENBHYIO 2 Hexensa HoyTtOyxk
HJIEMEHTA B BEILECTBE. MOJICKYJISIPHYIO MacCy BEIIEeCTBA U
MacCOBYIO JIOJI0 XUMHUYECKOTO
HJIEMEHTA B COCAMHEHUH.
5 [TpoexTHas nesTeIbHOCTh 1 Pabora Hag mpoekToM 2 Heens HoyTtOyxk




6 3ajaun  Ha  OIpEAEICHHE PaccuutbiBath MacCOBYIO JI0JII0 | 2 Henens Hoyt0yx
MaccoBOW JOJH BEIIECTBA B BEIIECTBA B PaCTBOpE
pacTBope.

7 3ajaun  Ha  ONpeeIICHUE PaccuuteiBaTh MAaCCOBYIO NOJIo | 3 Henens HoytOyxk
MaccoBOW JOJM BEILIECTBA B BELIECTBA B pacCTBOpE
pacTBope.

8 [Ipaktuueckass pabora Ne2 PaGoTaTh c a00paTOPHBIM | 3 Henenst Kommiekr OI'D mo
«[IpuroroBnenne  pactBopa 000pyJIOBaHUEM M HarpeBaTeIbHBIMU XUMHH
COJIM C 3aJlaHHOM MacCcOBOM npubopaMu B COOTBETCTBUU  C
JI0JIeH BEIIECTBa NpaBUIAMU TEXHUKU 0€30MacHOCTH.

BoinonuaTs npocTerIme
MaHUIYJISIUU C 1a00paTOpHBIM
000pyI0BaHUEM

9 [Ipaktuyeckas pabora Ne2 Paborats C nabopaTopHbIM | 3 Henens Kommnexkr OI'D 1o
«[IpurotoBnenne  pactBopa 0o00Opy/ZI0BaHWEM U HarpeBaTEeIbHBIMU XUMHH
COJM C 3aJaHHOW MaccOBOM npubopaMu B COOTBETCTBHHM  C
JI0JIeH BelecTBa» MpaBUJIaMU TEXHUKH 0€301aCHOCTH.

BrimosHsaTh MpOCTENIINE
MaHUNYJISUU c  nabopaTOpHBIM
00opynoBaHEM

10 | [IpoekTHas AesTEILHOCTh PaboTa Hax npoexTom 4 nenens HoyTtOyxk
Tema 2. Teopuss crpoeHus
aTtoma

11 CocTaB u cTpoeHue atoma OOBACHATh, UYTO TaKOE «IPOTOHY, | 4 Henens Hoyt0yx

CHEUTPOHY, «AIECKTPOH», «XUMHUECKUN
AJIIEMEHTY, «MacCOBOE YUCIION.
OnuceiBaTh CTpOEHHE SOpa aTroMma,
UCIIONIB3Ysl TEPUOJUYECKYI0 CUCTEMY
XUMHYECKHUX AIIEMEHTOB
J.1.Menneneena.

[ToyyaTs MHpOpPMAIMIO O XUMHUU U3
Ppa3InYHbIX HCTOYHHKOB,
aHAJIM3UPOBATH €€




12

CocraB u cTpoeHHe aToMa

OOBSCHATh, YTO TaKOE «IPOTOHY,
CHEUTPOHY, «AIECKTPOH», «XUMHUECKUN
AJIIEMEHTY, «MacCOBOE YUCIION.
OnuceiBaTh CTpOEHHE SOpa aTroMma,
UCIIOJIB3Ysl TEPUOJUYECKYI0 CUCTEMY
XUMHYECKHUX AIIEMEHTOB
J.1.Menneneena.

[ToyyaTs MHpOPMAIMIO O XUMHUU U3
Ppa3InYHbIX MCTOYHHKOB,
aHAJIM3UPOBATH €€

4 nenens

Hoyt0yx

13

Crpoenue AIIEKTPOHHBIX
0001104eK

OOBACHATH TOHATHE «IIEKTPOHHBIN
CJI0i», W «OHEPreTHYECKUI
YPOBEHbY.

CocTaBnsTh CXEMbI pacIpeeieHHs
SJICKTPOHOB I10 3JICKTPOHHBIM CJIOSIM B
AJICKTPOHHOU 000JI0UKE

5 Henens

Hoyt0yx

14

Crpoenue AJIEKTPOHHBIX
o0oouek

OOBACHATD TOHATHE «JICKTPOHHBIN
CII0W», 15M0%1 «QHEPreTUYECKUN
YPOBEHBY.

CocTaBiATh  CXEMBbl  pACIpPECICHUS
AJIEKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM B
AJICKTPOHHOU 000JI0UKE

5 Henens

HoyTtOyxk

15

[IpoekTHas neqaTebHOCTh

—

PaboTa Hax npoexTom

5 Henens

HoyTtOyxk

Tema 3. XuMuueckas cBf3b

16

Xumnyeckast cBsA3b. MoHHas
CBSI3b

OOBSCHATH, UTO TAaKO€ HOHHAs CBSI3b,
WOHBI.

XapakTepru3oBaTh MEXaHU3M
o0pa3oBaHMs HOHHOW CBSI3H.
CocraBnsiTh  cxemMbl  0Opa3oBaHM
VOHHOM CBSI3H.

Hcnonb3oBath 3HAKOBOE
MOJICJINPOBAHUE.

6 Henens

HoyTOyk, KoMIIIeKT
OI'D nmo xumMun




OnpenensTb TUI XUMHUECKOU CBSI3H MO
dbopmyIie BemecTna.

[IpuBoguTe TpPUMEpPHl  BEIIECTB C
MOHHOU CBSI3BIO.

YcraHaBiauBaTh OPpUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXKIY COCTaBOM
BCIIECCTBA U BUIOM XUMHYECKOU CBA3H,
MEXKY HUOHHOU CBSI3bIO u
KPUCTALTMYECKUM CTpOCHHEM
BEUIECTBA, MEXIY KpPUCTANINYECKUM
CTpOEHUEM BEIIECTBA " ero
(U3UYECKUMH CBOWCTBAMHU

17

XumMunyeckas cBs3b. MoHHasA
CBSI3b

OOBSICHATH, YTO TaKO€ HOHHAs CBSI3b,
VOHBI.

XapakTepus3oBaTh MEXaHU3M
00pa3oBaHMUsl MOHHOW CBSI3H.
CoctaBmsaTh  cxeMbl  0Opa3oBaHHS
MOHHOMW CBSI3H.

Hcnonb3oBaTh 3HAaKOBOE
MOJIEJTUPOBAHUE.

Onpenenstb TUI XUMHUYECKOU CBSI3H MO
dbopmyIie BemecTna.

[IpuBoguT, TpUMEpPHl BEIIECTB C
MOHHOM CBS3bIO.

VYcranaBiuBaTh MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXKIY COCTAaBOM
BEILIECTBA U BUIOM XHUMHUYECKOU CBSI3U,
MEXKY HUOHHOU CBSI3bIO u
KPUCTAJUTMYECKUM CTPOECHHUEM
BEUIECTBA, MEXIY KpPUCTANINYECKUM
CTPOCHHEM BEILIECTBA u ero
(U3UYECKUMH CBOWCTBAMHU

6 Henena

HoyTOyk, KOMIUIEKT
OI'D mo xumuu




18 | IIpoexTHast 1eATENBHOCTD Pabora Haj npoekTom 6 Henens HoyT0Oyk, KOMIUIeKT
OI'D no xumun
19 | KoBanenTtHas CBA3b OOBACHATH TOHATHS  «KOBAJEHTHas | 7 HeJeuns HoyTOyk, KOMIUIEKT
(HemonsapHas1, oJISIpHAst ) CBSI3b», «BAJICHTHOCTHY. OI'D no xumun
CoctaBmsaTh  cxeMbl  0Opa3oBaHHS
KOBAJICHTHOM HEMOJISPHON XMMUYECKOU
CBSI3H.
Hcnonb3oBath 3HaKOBOE
MOJIETTMPOBAHUE.
Onpenensars TUI XUMHYECKOU CBS3H MO
dbopMmyIie BemecTna.
[IpuBoauTs mHpUMEpPHl BEWIECTB C
KOBAJIEHTHOU CBS3bIO.
VYcraHaBnuBaTh MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXKIY COCTaBOM
BEILIECTBA U BUJOM XMMHUYECKOU CBSI3U,
MEXKIY  KOBAJICHTHOM  CBSA3BIO U
KPUCTAJUTMYECKUM CTPOEHHEM
BEILIECTBA, MEX]Y KpPUCTAIUIMYECKUM
CTPOCHHEM BEILIECTBA u €ero
(bU3MYECKUMU CBOMICTBAMH
20 | KoBasieHTHas CBSI3b OOBSCHATD TIOHSATHSA «KOBAJCHTHAs | 7 HEACINA HoyTOyk, KoMIIIeKT

(HenossipHasi, NOJSIpHASL)

CBSI3b), «BAJICHTHOCTH.
CocraBnaTh  cxemMbl  0Opa3oBaHMs
KOBAJICHTHOU HETOJIIPHON XUMHUYECKOU
CBSI3U.

Hcnonb3oBath 3HAaKOBOE
MOJICJINPOBAHUE.

Onpenenstb TUI XUMHUYECKOU CBSI3H MO
dbopmyIie BemecTna.

[IpuBoguT, TpUMEpPHl BEIIECTB C
KOBAJICHTHOM CBS3BIO.

OI'D mo xumuu




YcraHaBauBaTh OPpHUYUHHO-
CICACTBCHHBIC CBA3H MECXKAY COCTaBOM
BEILIECTBA 1 BHUJIOM XMMHYECKOM CBs3U,
MCXKOY KOBaJICHTHOM CBA3bIO n

KPUCTAJUTMYECKUM CTPOECHHUEM
BEUIECTBA, MEXIY KPUCTANIMYECKUM
CTPOCHHEM BEILIECTBA u €ero
(U3UYECKUMH CBOWCTBAMHU

21 Meraunueckas CBSI3b. 1 YcranaBiuBaTh NPUYUHHO- 7 Hepnenst HoyT6yk, KoMIIIeKT
[Ipaktuueckass pabora Ne3 CJICZICTBEHHBIE CBA3U MEXIY COCTaBOM OI'D no xumun
«BuIbl XUMHYECKOH CBSI3H BEILIECTBA U BUAOM XUMUYECKOU CBS3H,

MEXIly BUIOM CBSI3U U
KPUCTAJUTMYECKUM CTPOECHUEM
BEIIECTBA, MEX1Y KPUCTAJUIMYECKUM
CTPOEHUEM BEIIECTBA U €T0
(bU3UYECKUMU CBOWCTBAMH.

22 | Meramnueckast CBSI3b. 1 YcranaBnuBaTh NPUYUHHO- 8 Hexenst HoyTOyk, KoMIIIeKT
[Ipaktuyeckas pabGora Ne3 CJICICTBEHHBIE CBSI3U MEXKy COCTaBOM OI'D no xumuun
«BuIbl XUMHYECKOH CBSI3HU BEILIECTBA U BUAOM XUMUYECKOU CBS3H,

MEX]ly BUIOM CBSI3U U
KPUCTAJUTMYECKUM CTPOECHUEM
BEIIECTBA, MEX1Y KPUCTAJUIMYECKUM
CTPOEHUEM BEIIECTBA U €T0
(bU3UYECKUMU CBOHCTBAMH.
23 | IIpoekTHas AeSATETbHOCTh 1 PaGoTa Hax npoexTom 8 Hexenst HoyTOyk, KoMITIeKT
OI'D nmo xumMun
Tema 4. XumMnyeckue 12
peakuun

24 | DHepreTuka XUMHYECKOU 1 Onpenenars 3K30- U SHAOTEPMHUUECKUE | 8 Henens TemnepatypHbIi
peaKkiuu. peaKkiuu. JATYUK

25 | Ilpaktuueckass padora No4 1 [IpoBOIUTH XUMUYECKHE 9 nenens TemnepatypHbIi
«Omnpenenenue TETJIOBOTO AKCIIEPUMEHTHI C IPUMEHEHUEM JTATYUK
s dexra peakym» MpaBUJI TEXHUKU OC30MaCHOCTH. Y METh




OMMUCHBIBATH PC3YJIbTATHI XUMHUYCCKOT'O
IKCIEPUMEHTA

26 | Pewenue 3agau Pewiats 3anaun Ha onpenencHue 9 Henensa Hoyt0yx
KOJINYECTBA TEIUIA, BBIJEIUBIIETOCS B
IIPOLIECCE PEAKLIUH.
27 | Obparumble U HeoOpaTUMBbIE YMmeThb kimaccuuuupoBaTh peakuu 9 Henena HoyTOyk, KOMIUIEKT
peakuu (oOpaTtrMBbIe 1 HEOOPATUMBIC) OI'D 1o xumun
28 | IlpoexTHas 1eATEIbHOCTD Pabora Haj npoekTom 10 HoyTOyk, KOMIUTIEKT
HeNes OI'D mo xumuu
29 | CxopocThb XUMUYECKON [IpoBoauTH XUMHUECKHUE 10 HoyTOyk, KOMIUTIEKT
peaKuu. SKCTICPUMEHTHI ¢ COOJTIOICHUEM HeNes OI'D mo xumuu
NpaBUJI TEXHUKU OE30MaCHOCTH.
OnuceIBaTh pe3ysbTaThl, MOJTYy4YEHHbIE
B XOJI€ KCIIEPUMEHTA
30 | Ilpaktuueckas pabora Neo5 [IpoBOIUTH XUMUYECKHE 10 HoyTOyk, KoMIIIeKT
«DaKkTopbl, BIUAIOUIME Ha HKCTIIEPUMEHTHI C COOIIOJICHUEM Hezens OI'D mo xumuu
CKOpOCTh XUMHUYECKOH IpaBUJI TEXHUKU OE€30IIaCHOCTH.
peaxImm» OnwuceIBaTh pe3ysabTaThl, MOIyYEHHBIC
B XO/I€ IKCIIEpUMEHTA
31 | Knaccel OKCH/JIOB. OOBACHATD HOHSTHS 11 HoyTtOyk, KOMIUTIEKT
[Ipaktuueckass pabora Neb «HECOJIe00pa3yroIme OKCHUIBIY, | HEHens OI'D no xumun
«XUMHYECKHe CBOMCTBA «coneoOpasyromme OKCHJIBI»,
OKCHJIOB» «OCHOBHBIE  OKCUABI», «KUCJIOTHBIE
OKCH/IBI».
XapakTepu30BaTh OOLIME XUMHUYECKUE
CBOWCTBA COJICOOPA3YIOMINX OKCHJIIOB
(KUCTIOTHBIX, OCHOBHBIX).
CocTaBnsTh ypaBHEHHS PEaKIHiA C
Y4aCTHEM OKCH/JIOB.
32 | Knaccel okcuaos. OOBACHATD HOHSITHS 11 HoyTtOyk, KOMIUTIEKT
«HECOJIe00pa3yroIIne OKCHIBI», | Hemeas OI'D mo xumnu

«cosieodpasyromme OKCHJIBI,




«OCHOBHBIE  OKCHUJBD», «KHUCJIOTHBIE
OKCHJIBI».

XapakTepu3oBaTh OOIINE XUMHYECKUE
CBOICcTBa coJeo0pa3yomMX OKCHIOB
(KUCIIOTHBIX, OCHOBHBIX ).

CocTaBnsiTh ypaBHEHUA pEAKUHUN C
y4acTHEM OKCHJIOB.

33 | Ilpaktuueckas pabdora N6 1 [IpoBOaUTH XUMHUYECKHE 11 HoyTOyK, KOMITJIEKT
«XHUMHUYECKHE CBOMCTBA OKCIIEPUMEHTHI C COOTIOICHUEM TIPAaBUJI | HEAeNs OI'D no xumMuu
OKCHJIOB» TeXHUKH Oe3omacHOCTH. OnHCHIBAaTh

pe3yabTaThl,  TOJYYEHHbIE B XOJ€
JKCIEPUMEHTA

34 | Ilpaktuueckas pabdora Neb 1 [IpoBOaUTH XUMHUYECKHE 12 HoyTOyk, KoMIIIeKT
«XHUMHUYECKHe CBOMCTBA OKCIIEPUMEHTHI C COOTIOICHUEM TIPABUIT | HEAeNs OI'D no xumuu
OKCHJIOB» TeXHUKH Oe3omacHOCTH. ONHCHIBATh

pe3yabTaThl,  IOJYYEHHbIE B XOJ€
JKCIEPUMEHTA
35 | [IpoexTHast e TENBHOCTD 1 Pabora Haj npoekTom 12 HoyTOyk, KOMIUTIEKT
HeNes OI'D mo xumuu
Tema 5. Xumuuyeckue 32
npoueccbl B PasIMYHBIX
cpeaax

36 | I'maponus coJieil. 1 Onpenenars pH pactBopoB 12 Kommexkr OI'D
Omnpenenenue pH pactBopa. HEeJeIs natuuk pH

37 | I'maponus coneil. 1 Onpenensars pH pactBopoB 13 Kommexkr OI'D

Henens natyuk pH

38 | Ilpaktuueckas pabora No7 1 Onpenenars pH pactBopoB 13 Kommekr OI'D
«Onpenenenue pH pactBopa» HeJels natyuk pH

39 | KauecTBeHHbIE peakuuu B 1 Pacno3HaBaTh HEKOTOpbIE AHWOHBI M 13 Kommexkr OI'D
HEOPraHUYeCKOU XUMUHU. KATHOHBI. HeJest JATYUK TEMIIepaTyp

HaGmronaTe CBOWMCTBA 3JEKTPOJIMTOB U
MIPOUCXOSAIINX C HUMU SIBJICHUN.




®opMyIupOBaTh BBIBOJBI 110
pe3ysbTaTaM IpOBEICHHOIO
HKCIEPUMEHTA

40

KavecTBenHsle peakuun B
HEOPraHUYECKOU XHUMUHU.

Pacmo3naBaTe HEKOTOpHIE aHWOHBI U
KAaTHUOHEI.

HaGmronaTe CBOWMCTBA 3JEKTPOJIMTOB U
MIPOUCXOSAIINX C HUMU SIBJICHUU.
dopMynHpoBaTh BBIBOIBI o
pe3yabTaTam MPOBEJCHHOTO
SKCTICPUMEHTA

14
Henes

Kowmmnekr OO,
JaT4uK TEMIIEPATYpP

41

[IpoekTHas neqaTenbHOCTh

PaGoTa Hax npoexTom

14
Henes

HoyTOyk, KoMITIeKT
OI'D nmo xumMun

42

[IpakTnueckass pabora  Ne®
«KadecTBeHHBIN aHaJIn3
KAaTHOHOB U aHUOHOB»

Pacmo3naBaTh HEKOTOpHIE aHWOHBI U
KAaTHUOHEI.

HalmronaTe CBOWMCTBA 3JEKTPOJIMTOB U
MIPOUCXOMSAIINX C HUMU SIBJICHUN.
dopMynHrpoBaTh BBIBO/IBI o
pe3yabTaTam MPOBEJCHHOTO
SKCTICPUMEHTA

14
Henes

Kommnekr OO,
JaT4uK TEMIIEPATYpP

43

I'eneTnueckuil psia METAILIOB.

OCyIIeCTBISITh IETOYKY MPEBPAIICHUN
JUIST  MeTaIoB.  XapaKTephu30BaTh
ob1me XHUMHYECKHE CBOMCTBa
METAJIJIOB.

CocTaBisTh ypaBHEHUS peaKIHUid C
y4acTHEM METAJLIOB.

15
HeeIst

Komruiexkr OI'D

44

['eneTnueckuii psg METaJIOB.

OcCymecTBISITh LENOYKY MPEBpPAlICHUM
Uil MeTauioB.  XapakTepu30BaThb
o0mme XUMHUUYECKHE CBOICTBa
METaJJIOB.

CocTaBisiTh ypaBHEHUSA pEAKUHUN C
y4aCTUuCM MCTAJIJIOB.

15
Henes

Kommnekt OI'D




45 | IIpaktuuyeckass pabora Ne9 Ocy1ecTBIISITh LIETIOYKY NPEBpAILEHUIN 15 Kommnexr OI'D
«OcCyIlecTBIEHUE  LENOYKH UIs  MeTaioB.  XapaKTepu30BaTh | HEAENs
[IPEBPALLCHUI o0rmue XUMHUYECKUE CBOMCTBA
METAJIJIOB.
CocTaBisiTh ypaBHEHHUS peakUUd C
y4acTHEM METAJUIOB.
46 | I'eneTnueckuit pan OcCylecTBISTh LENOYKY MPEeBpalICHUN 16 Kommnekr OI'D
HEMETAJIJIOB. JUIsL  HEMETaJuIoB. XapaKTepu30BaTh | HeAeNs
o0mme XUMHUUYECKHE CBOICTBa
HEMETAJIIOB.
CocTaBnsiTh ypaBHEHUSA pEAKUHUN C
y4acTUEM HEMETAJUIOB.
47 | I'eneTnueckuii pan Ocy1ecTBISITh LETIOUKY NPEBPAILEHUIN 16
HEMETAJIJIOB. JUIs  HEMETa/uloB. XapaKTepu30BaTh | HEAEIs
o0rmue XUMHUYECKHE CBOMCTBa
HEMETAJUIOB.
CocTaBisTh ypaBHEHHUS peakUUl c
y4acTUEM HEMETAJUIOB.
48 | IlpoexTHas 1eATEIbHOCTD Pabora Haj npoekTom 16 HoyTOyk, KOMIUTIEKT
HeNes OI'D mo xumuu
49 | IIpaktuuyeckass pabora NelO Ocy1ecTBISITh LIETIOUKY NPEBPAILEHUIN 17 HoyTOyk, KOMIUIEKT
«OCyIIeCTBIICHUE  LEMOYKH U1 HEMETAJJIOB.  XapaKTepu30BaTh | HEACINS OI'D mo xumuu
[IPEBPALLCHUI» o0rmue XUMHUYECKUE CBOMCTBA
HEMETAJUIOB.
CocTaBisTh ypaBHEHUS peakUUd C
y4aCcTHEM HEMETAJLIOB.
50 | AmdoTepHOCTS. CocTaBisiTh ypaBHEHHUs pEaKUHUH C 17 Kommnexr OI'D
y4acTHeM aM(pOTEPHBIX OCHOBAaHUI. Hezens

HaGmronate u omuchIBaTH peakiuu ¢
y4acTHE€M OCHOBAHUH C  MOMOUIBIO
pycckoro (pOIHOTO) SI3bIKA W SI3BIKA
XHMUH.




51 AMQOTEpHOCTD. CocTaBnsiTb ypaBHEHUSA pEAKIHUA C 17 HoyTOyk, KOMITIEeKT
yuactueM aMm(pOTepHBIX OCHOBAHH. HEeJleIs OI'D no xumuun
Habmionate U ONUCHIBaTH peakuu ¢
y4acTHEM OCHOBAaHUM C  IIOMOIIBIO
pycckoro (poaHOTro) s3bIKAa M S3bIKA
XUMHUU.

52 | Ilpaktuueckas pabora Nell [IpoBOAUTH OMBITHI, TOATBEPKAAIOIINE 17 HoyTOyk, KOMITIEKT
«XHUMUYECKHE CBOMCTBA XUMHUUYECKHE CBOMCTBA OCHOBAHHM, C | HeIeHs OI'D no xumMuu
amM(OTEepHBIX OCHOBAHUI» coOnroieHreM MpaBUI TEXHUKH

0e30MmacHOCTH
53 | IIpoekTHas nesITEILHOCTD PaGoTa Hax npoexTom 18 HoyTOyk, KOMITIEeKT
SIIE OI'D no xumun

54 XuMuueckne CBOICTBa PazmnuaTe MOHATHS «KUCIIBIE COJIHM. 18 Kommnekr OO,

KHCJIBIX COJIEH. XapakTepu30BaTh OOIIME XUMHUYECKUE | HEIens natyuk pH, natumk
CBOICTBA COJIEH. 3JIEKTPONPOBOTHOCTH
CocTaBiATh ypaBHEHUS peakuuil ¢
Y4acCTHUEM COJICH.
Ha6mronath 1 ONUCHIBaTE C TTOMOIIBIO
pycckoro (pomaHOTro) si3bIKa M S3bIKA
XUMUU PEAKLUU C yYaCTHEM COJIEH.

55 XuMuueckne CBOICTBa PazmnuaTe MOHATHS «KUCIIBIE COJIHM. 18 Kommnekr OO,

KHCJIBIX COJIEH. XapakTepHu30BaTh OOIIME XUMHUYECKUE | HEIens natyuk pH, natumk
CBOICTBA COJIEH. 3JIEKTPONPOBOTHOCTH
CocTaBiATh ypaBHEHUS peakuuil ¢
Y4aCTHUEM COJICH.
Ha6mronate 1 ONUCHIBaTE C TTOMOIIBIO
pycckoro (poaHOTro) s3bIKa M S3bIKA
XUMUU PEAKLUU C yYaCTHEM COJIEH.

56 | Ilpaktuueckas pabora Nel2 [IpoBOAUTH OMBITHI, TOATBEPKAAIOIINE 18 Kommexkr OI'D
«XHUMHUYECKHe CBOMCTBA XUMHUYECKHE  CBOMCTBA cojieil, ¢ | Hexens natyuk pH, natumnk
KHCJIOT» 3JIEKTPONPOBOJHOCTH




coOII0IeHHEM TIPaBUI TEXHUKHU
0€e30I1aCHOCTH

57 | CoiicTBa a30THON U CepHOI XapakTepu3oBaTh OOIINE XUMHYECKUE 19 Kommiekt OI'D ,

KHUCJIOTHI. CBOICTBA KHCJIOT. Heaens natyuk pH, matank
CocTaBiATh ypaBHEHUSI peakuuil ¢ AJIEKTPONPOBOAHOCTH
Y4aCTHEM KHUCJIOT.

58 | CpoiicTBa a30THON U CepHOI XapakTepu3oBaTh OOIINE XUMHYECKUE 19 Kommiekt OI'D ,

KHUCJIOTHI. CBOICTBA KHCJIOT. Heaens natyuk pH, matank
CocTaBiATh ypaBHEHUSI peakuuil ¢ AIEKTPONPOBOAHOCTH
Y4aCTHEM KHUCJIOT.

59 | Ilpaktuueckass padora Nel3 HalmronaTe ¥ ONMHMCHIBATH pPEaKIUU C 19 Kommekr OI'D
«XHUMHUYECKHE CBOMCTBA Y4aCTHEM KHUCIIOT. Henens natyuk pH, natumnk
A30THOM M CEpHOM KHUCIOTHI» [IpoBOUTH OMBITHI, TOATBEPIKIAIONINE 3JIEKTPOTIPOBOIHOCTH

XUMHUYECKHE CBOMCTBA KHCIOT, C
COOJII0ACHHEM TIpaBUI TEXHUKH
0e30ImacHOCTH
60 [IpoekTHas neqaTenbHOCTh PaGoTa Hax nmpoexTom 19 Kommnekr OO,
Henens natyuk pH, natumnk
AJICKTPOTIPOBOTHOCTH

61 KomiiexkcHble coenMHEHHUST U Paznmuuate TOHATHS  «KOMIIJIEKCHBIC 20 Kommiext OI'D

KPUCTAJIJIOTHIPATHI. COCTMHECHUS Y KPUCTAJUIOTHIPATHI. Heaens
XapakTepu3oBaTh OOIINE XUMHYECKUE
CBOMCTBAa KOMIUJICKCHBIX COJEH |
KpUCTAJUIOTUAPATOB.
CocTaBnsiTh ypaBHEHUSA pEAKUHUN C
y4acTHEM KOMIUIEKCHBIX CoOJied U
KPUCTAJUIOTHAPATOB.

62 KomiiexkcHble coenMHEHHUST U Pasnuuath TOHATHUS  «KOMIIJIEKCHBIC 20 Kommiext OI'D
KPUCTAJIOTHIAPATHI COCTMHCHUS U KPUCTAJUIOTHIPATHI. Heaens




XapakTepu3oBaTh OOIINE XUMHYECKUE
CBOMCTBA KOMIUICKCHBIX COJCH U
KpUCTAJUIOTUAPATOB.
CocTaBisiTb ypaBHEHUSA pEAKIHUN C
yqyaCTuem KOMIIJICKCHBIX coJien )41
KPUCTAJUIOTHAPATOB.

63 | Ilpaktuueckass pabora Nel4 1 [IpoBOAUTH OMBITHI, TOATBEPKAAOLINE 20 Kommnexr OI'D
«KomnuiekcHble coeanHEHUs, XUMHUYECKHE CBOMCTBA KOMIUIEKCHBIX | HEAEIs
IIOJIyYE€HUE, pa3pylleHHuEe U cojeil, ¢ coOMoaeHHeM  MPaBHII
CBOMCTBa» TeXHUKH Oe3onacHocTH I[IpoBoauTh
XUMHUYECKHE AKCIIEPUMEHTHI c
coOnroieHreM MpaBUI TEXHUKH
0€3011acCHOCTH
64 | Llemouku npeBpaleHusl. 1 Ocy1ecTBISATh LIENIOYKY ITPEBPALIEHUM 20 Kommnext OI'D
HEJENs
65 | Llenouku npeBpaiieHus 1 Ocy1ecTBISATh LENOYKY ITPEBPALIEHUM 21 Kommnexr OI'D
HEJENs
66 | Ilpaktuueckass pabora Nel5 1 [IpoBOAUTH OMBITHI, TOATBEPKAAOLINE 21 Kommnexr OI'D
«OCylecTBIEHNE  LEMOYKHU XUMUYECKHE CBOMCTBA KOMIUIEKCHBIX | HEAeIs
MPEBPALLECHUI» coled, C CcoOOJIOACHHEM  TPaBUI
TeXHUKH Oe3omacHocTH [IpoBoIuTH
XUMHUYECKHE HKCIIEPUMEHTHI c
coOnroieHreM MpaBUI TEXHUKH
0€3011acCHOCTH
67 [IpoekTHas neqaTenbHOCTh 1 PaGoTa Hax npoexTom 21 Kommnekr OO,
Henens natyuk pH, natumnk
3JIEKTPONPOBOJHOCTH
Tema 6. OxwuciauteabHO- 24
BOCCTAHOBHTEJIbHbIEC
peaknuu
68 | CTeneHb OKUCICHUS 1 OOBSCHATH MOHATHS «CTETIEHb 21 HoyTtOyxk

OKHCJICHUA», «KBAJICHTHOCTB)».

Henes




CocraBnsate  ¢GopMynabl  OMHAPHBIX
COEIMHEHUI HA  OCHOBE  OOIIEro
crioco0a uX Ha3BaHUM.

CpaBHUBATh BAJICHTHOCTh W CTEICHB
OKHCJICHUS.

PaccunThIBaTh CTENEHN OKUCIIEHHUS 110
dbopMynaM XHMHUYECKUX COSIMHCHHIA

69 | OkucIUTENBHO- OOBSACHATD TOHATHS «OKUCIUTEIHHO- 22 HoyTtOyxk
BOCCTAHOBUTEJIbHBIE PEAKIIUH. BOCCTaHOBUTEJIbHbIE peakiumny, | Heaens
«OKHCITUTEIbY. «BOCCTaHOBUTEJIbY,
«OKHCJICHHEY, «BOCCTAHOBIICHUE.
Knaccudumnuponats XUMHYECKHE
peakuuy 10 MpPU3HAKy W3MEHEHUs
CTETeHEeH OKUCIICHHSI 3JIEMEHTOB.
Onpenensts OKHCITUTEIh u
BOCCTaHOBUTEIb, POLECCHl OKUCICHUS
Y BOCCTAHOBJICHHUS.
Hcnonb3oBath 3HaKOBOE
MOJIEJIMPOBAHUE
70 | Xpom B OBP B Omnpenenarb  CTENEHb  OKUCJIEHUS 22 HoytOyk, natank pH
HEOpPraHUYECKON XUMUHU. xpoma. OnuchiBaTh CBOMCTBA XpoMa B | HeAes
pa3IUYHBIX Cpeiax.
71 [Ipaktuueckass pabora Nel6 Onpenenarb  CTENEHb  OKUCJIEHUS 22 HoytOyk, natank pH
«IIpoBeneHue OBP c xpoma. OnuceiBaTh CBOMCTBA XpoMa B | HeAeNs
y4acTHEM Xpomay pa3IUYHBIX Cpeiax.
72 | IlpoexTHas 1eATEIbHOCTD Pabora Haj npoekTom 22 Kommnexr OI'D ,
Heaens natauk pH, natamk
JIEKTPONPOBOIHOCTH
73 | Mapramer B  OBP B Onpenenarb  CTENEHb  OKUCJICHUS 23 HoytOyk, natank pH
HEOpPraHUYECKON XUMUHU. Mmaprania.  OnucelBaThb ~ CBOMCTBA | HeAens

Mapraiia B pa3JIM4HbIX Cpe/iax.




74 | Mapramet B OBP B OnpenensTb  CTENEHb  OKUCIECHUS 23 Hoyt0Oyk, natunk pH
HEOPraHWYECKON XHUMUHU. Maprasua. OnuceIBaTh CBOMICTBa | HeIeIs
Maprasiia B pa3Ju4HbIX Cpeax.
75 | llpaktuueckas pabora Nel7 Onpenenars  CTENEHb  OKHUCJICHUS 23 HoytOyk, natank pH
«IIpoBeneHue OBP c Mmaprania.  OnucelBaThb  CBOMCTBA | HeAeNs
ydacTHeM MapraHiay Mapraiia B pa3JIM4HbIX Cpe/iax.
76 | Ilepokcua Bogopoaa. 3anuceiBath OBP ¢ yuactuem 23 HoytOyk, natank pH
NEPOKCH]IA BOIOPOAA Heaens
77 | Ilepokcun Bogopoaa 3anuceiBath OBP ¢ yuactuem 24 HoytOyxk, natank pH
NEPOKCH]IA BOIOPOAA Heaens
78 | Ilpaktnueckas pabora Nel§ 3anuceiBath OBP ¢ ywactuem 24 HoytOyk, natank pH
«IIpoBenenue OBP c IepOKCcHUAa BOIOpOaa HEOens
ydacTuem nepokcuIa
BOJOPOJA»
79 [IpoekTHas neqaTenbHOCTh PaGoTa Hax npoexTom 24 Kommnekr OO,
Henens natyuk pH, natumnk
AIEKTPONPOBOAHOCTH
80 | OBP c yuactuem coenquHeHUi 3amuceiBath OBP ¢ ywactuem 24 Hoyt0yk, natuuk pH
TaJIOT€HOB. raJIOTEHOB Heaens
81 OBP ¢ yuactuem coequHeHHM 3amuceiBath  OBP ¢ ywactuem 25 HoytOyk, natuuk pH
TaJIOT€HOB. raJIOTEHOB Heaens
82 | Ilpaktuueckass pabora Nel9 3amuceiBath  OBP ¢ ywactuem 25 HoytOyk, natunk pH
«IIpoBenenue OBP C rajJoreHoB HeNes
Y4acTHEM TaJIOT€HOBY
83 | OBP c yuactuem coenquHeHuUi 3anuceiBath OBP ¢ yuactuem cepsl 25 HoytOyk, natunk pH
Cephbl. Heaens
84 | OBP c yuactuem coenuHeHuUi 3anuceiBath OBP ¢ yuactuem cepsl 25 HoytOyk, natuuk pH
Cephl. Heaens
85 | Ilpaktuueckass pabora Ne20 3anuceiBath OBP ¢ yuactuem cepsl 26 HoytOyk, natunk pH
«IIpoBenenue OBP C HeNes

Y4aCTUCM CCPBID»




86 | [IpoexTHast e TENBHOCTD 1 Pabora Haj npoekTom 26 Kommnexkr OI'D ,
HEeJes natyuk pH, natumk
JIEKTPONPOBOIHOCTH
87 | OBP ¢ yuactuem coequHeHU 1 3anuceiBath OBP ¢ yyactuem a3zora 26 HoytOyk, natank pH
a3oTa. Heaens
88 | OBP c yuactuem coenuHeHui 1 3anuceiBath OBP ¢ yyactuem a3ora 26 HoytOyk, natuuk pH
azora. HEJENs
89 | Ilpaktuueckas pabora Ne 21 1 3anuceiBath OBP ¢ yyactuem a3ora 27 HoytOyk, natunk pH
«IIpoBenenue OBP C HeNes
y4acTHUEM a30Tay
90 | Pemenue OJIMMITHATHBIX 1 Peuienune 3a1a4 MOBBIIEHHOTO YPOBHSA 27 HoyTtOyxk
3a/1a4 CJI0HOCTHU Heaens
91 [IpoekTHas neqaTenbHOCTh 1 PaGoTa Hax npoexTom 27 Kommnekr OO,
Henens natyuk pH, natumnk
3JIEKTPONPOBOJHOCTH
Tema 7. Opraanyeckas 28
XUMUS
92 | AnkaHbl. 1 Onpenendarb MPUHAJIEKHOCTD 27 Hoyroyk
COCMHEHUI K ajKaHaM Ha OCHOBE | HelIens
aHaJIM3a COCTaBa UX MOJIEKYJI
JlaBaTp  Ha3BaHHMA  alKaHaM IO
MEXIYHAPOAHOU HOMEHKJIATYypE.
XapakTepru3oBaTh COCTaB M CBOMCTBa
BAKHEUIIUX IPEICTaBUTEIICH aJIKaHOB.
Onpenenarsb MIPUHAJIEKHOCTD
COCIMHEHUII K aJlkaHaM Ha OCHOBE
aHaJIM3a COCTaBa UX MOJIEKYJ
JlaBaTh Ha3BaHUS ajKaHaM IO
MEXAYHAPOJAHOU HOMEHKIIATYpE.
XapakTepHu30BaTh COCTaB U CBOMCTBA
BOKHEHIIUX MPEACTABUTEINICH AJIKAHOB
93 | AnkeHsl. 1 Onpenensts [IPUHAUIC)KHOCTh 28 Hoyt0yx

COCIWHEHMI K aJIkeHaM Ha OCHOBE

HeeIst




aHaJIM3a COCTaBa UX MOJIEKYJI
JlaBaTp  Ha3BaHHMA  aNKEHaM IO
MEXIYHAPOAHOU HOMEHKJIATYypE.
XapakTepru3oBaTh COCTaB M CBOMCTBa
BAKHEUIIUX IPEICTaBUTEIICH aJIKEHOB.
Onpenendarsb MIPUHAJIEKHOCTD
COCIMHECHUM K aJKeHaM Ha OCHOBE
aHaJIM3a COCTaBa UX MOJIEKYJ

JlaBaTh Ha3BaHUS aJIKEHAM IO
MEXAYHAPOJAHOW HOMEHKIIATYpE.
XapakTepu3oBaTh COCTAB U CBOMCTBA
BOKHEHIIUX MPEACTABUTEIICH AJIKEHOB.

94

AJKanueHsl.

Onpenensats IPUHAIE)KHOCTD
COCIMHEHUHN K aJKaJucHaM Ha OCHOBE
aHaJM3a cocTaBa MX MousieKynd. [laBaTh
Ha3BaHUSA aJKaJeHaM 1o
MEXAYHApOJAHOU HOMEHKIIATYpE.
XapakTepru3oBaTh COCTaB U CBOMCTBa
BAYKHEUIINX IIPEACTaBUTENIEH
AJIKaIMCHOB.

28
HeeIst

Hoyt0yx

95

AJKAHEL

KauectBenunie

peaKuru Ha TPOWHYIO CBA3b.

Onpenendarsb MIPUHAJICKHOCTD
COCIMHEHUIl K aJKWHAM Ha OCHOBE
aHajgM3a cocTaBa UX MoJiekyl. JlaBaThb
Ha3BaHUS aJIKWHAM 10 MEXIyHApOIHOMN
HOMEHKJIAType.

XapakTepu3oBaTb COCTaB MOJIEKYJIbI,
CBOMCTBA U MPUMEHEHHUE allETUIICHA.
YcTaHaBnuBaTh NPUUYUHHO-
CJIEICTBEHHYIO CBSI3b MEXIY COCTaBOM,
CTPOEHHEM MOJIEKYJI, CBOMCTBAMHU U
PUMEHEHUEM

28
HeeIst

Hoyt0yx




96

[IpoekTHas nedaTenbHOCTh

Pabora Haj npoekTom

28
HeaeIst

Kommiexr OI'D ,
natyuk pH, maTumk
AJIIEKTPONPOBOAHOCTH

97

ApeHbl

XapakTepu3oBaTh COCTaB MOJIEKYJIbI,
CBOWCTBA U MPUMEHEHHE OeH301a.
YcTaHaBIMBaTh MIPUYMHHO-
CJIEICTBEHHYIO CBS3b MEXIY
CTPOCHHEM MOJIEKYJIbl O€H30J1a, €ro
CBOﬁCTBaMH n HpI/IMeHeHI/IeM.
Ha6mronaTh XMMUYECKU SKCTIEPUMEHT
¥ (UKCHPOBATH €0 PE3yIbTATHI.

29
Henes

HoyTtOyxk

98

Apensl

XapakTepu3oBaTb COCTaB MOJIEKYJIBI,
CBOICTBA U TPUMEHEHHE OeH301a.
VYcranaBnuBaTh MIPUYHUHHO-
CJIEICTBEHHYIO CBSA3b MEXIY
CTPOCHHUEM MOJIEKYJIbI OeH30ja, ero
CBOMCTBAMM U IPUMECHECHHEM.
Habmogate XMUMHUYECKUNA SKCTIEPUMEHT
¥ (UKCHPOBATH €0 PE3yIbTATHI.

29
HeaeIst

Hoyt0yx

99

OnHOATOMHBIE
MHOTOaTOMHBIC CITUPTEHI.

HaspiBaTh civpThI 0 MEXAYHAPOIHOU
HOMEHKJIATYPE.

XapakTepus3oBaTb CTPOCHUE MOJEKYII,
CBOWCTBA, CIOCOOBI MOJIy4EHHS U
001acTH  TPUMEHEHHUsI MPEeNIbHBIX
OIHOAaTOMHBIX ¥ MHOTOAaTOMHBIX
CIIUPTOB.

YcranaBnuBarth MIPUYHUHHO-
CJIEJICTBEHHYIO CBSI3b MEX]y COCTaBOM,
CTPOCHHEM MOJIEKYJ, CBOWCTBAMM U
IIPUMEHEHNUEM CIIUPTOB.

HaGnronaTh, caMOCTOATENBHO
IIPOBOAMTH U ONMCHIBATh XUMUYECKUI
JKCIIEPUMEHT

29
HeaeIst

Hoyt0yx




100

[Tpaktuyeckas pabora Nel3
«XHUMUYECKHE CBOICTBA
OJTHOQTOMHBIX U
MHOT'OATOMHBIX CITUPTOBY

Ha6mrogaTs, caMOCTOSITEILHO
NPOBOJUTH U OMUCHIBATH XUMHUECKUI
IKCTIICPUMECHT

29
HeaeIst

Hoyt0yx

101

denon

XapakTepr30BaTh CTPOCHHE
MOJICKYJIbI, CBOWCTBA, CIOCOOBI
HOJTY4eHHS U 00JIaCTH IPUMEHEHUSI
¢enona. Xapakrepu3oBaTb CTPOCHHE
MOJIEKYJIbl, CBOMCTBA, CLIOCOOBI
HOJTy4eHHsI U 00JIaCTH TPUMEHECHUSI
¢enona.

30
HeeIst

Hoyt0yx

102

denon

XapakTepr30BaTh CTPOCHHE
MOJICKYJIbI, CBOWCTBA, CIOCOOBI
HOJTY4eHHS U 00JIaCTH TPUMEHEHUSI
¢enona. Xapakrepu3oBaTb CTPOCHHE
MOJIEKYJIbl, CBOMCTBA, CLIOCOOBI
HOJTy4eHHs U 00JIaCTH TPUMEHECHUS
¢enomna.

30
HeaeIst

Hoyt0yx

103

[IpoekTHas neqaTenbHOCTh

PaGoTta Hax npoexTom

30
Henes

pH metp, natunx
AJIEKTPONPOBOAHOCTH

104

ANbIeruasl 1 KETOHBI

XapakTepu30BaTh CTPOCHHUE MOJICKYII,
CBOWCTBAa, CIOCOOBI TOJIyUYEHHS U
obyacti mMpuUMeHEeHHs (Qopmanbaeruaa
u anerajpacruaa.

W neHTndunmpoBath aibaeruibl
C TIOMOUIbIO KAUECTBEHHBIX PEaKIUil.
CoOmronath paBuIIa YKOJIOTHYECKU
IpaMOTHOTO U 06€30IacHOro
oOpareHus ¢ GopMalIbICTHIOM

30
Henes

HoyTtOyxk

105

[Ipaktuyeckass pabora Nel4
«KavecTBeHHast peakuus Ha
QJIBJICTU/IBI U KETOHBI»

Cobmo1aTh paBuiia SKOJIOTUIECKH
TPaMOTHOTO U 6€3011aCHOTO
oOpaitieHus ¢ GopMabIETHIOM

31
HeeIst

Hoyt0yx




106

KapOoHOBbIE KUCITOTHI.

XapakTepu30BaTh CTPOCHUE MOJICKYI,
CBOMCTBa,  CHOCOOBI TONY4YEHUS U
00J1acTH TIPUMEHEHUS] MYpPaBbUHOW U
YKCYCHOM KHCIIOT.

Paznuuats oOuiee, 0cOOEHHOE U
€MHUYHOE B CTPOEHUHU U CBOMCTBAX
OpraHMYECKUX (MypaBbUHOU U
YKCYCHOM) M HEOPraHMYECKUX KHCIIOT.

31
HeaeIst

pH Mmetp, natunk
JJEKTPOIPOBOAHOCTH

107

[Ipaktuyeckas  paboraNel5
«XHMMHYECKUE CBOICTBa
KapOOHOBBIX KHCIIOT»

Ha6mronate, IpoBOANUTE, ONUCHIBATh U
(UKCUPOBATH PE3YIIBTATHI
JIEMOHCTPAIIMOHHOTO 1 J1a00paTOPHOTO
XUMHYECKHX IKCTIEPUMEHTOB.
Cobnronath mpaBuiIa IKOJIOTHUECKU
TPaMOTHOTO U O€3011aCHOTO
oOpamieHus ¢ KapOOHOBBIMHU
KHCJIOTAMHA

31
HeaeIst

pH Mmetp, natunk
JJEKTPOIPOBOAHOCTH

108

CrnosxHble 3(UpbI U )KUPBI

XapakTepuszoBaTh peaKkuo
TepudUKan KaK obpaTumoit
OOMEHHBIH mporece MEXIAY KHUCIOTaMU
U CIIUPTAMHU.

XapaKkTepu30BaTh CTPOCHHUE MOJIEKYI,
CBOWCTBA,  CIOCOOBI TOJIyY4EHUS U
00J1aCTH IPUMEHEHUS JKUPOB.
YcTaHaBIMBaTh 3aBUCUMOCTH MEXKIY
¢u3nUecKUMU  CBOMCTBaMHU  KHPOB,
COCTaBOM 179 MOJICKYJT "
POMCXOXKACHUEM.

OnwuceBaTh MPOU3BOJCTBO  TBEPIBIX
KHPOB HA OCHOBE PACTUTEJIbHBIX Macell.
Habxnronate, MpOBOANUTE, OMIMCHIBATE |
(UKCUPOBATH PE3yIbTATHI
JIEMOHCTPAIIMOHHOTO ¥ J1a00paTOPHOTO
XUMHUYECKHX SKCIIEPHMEHTOB

31
Henes

HoyTtOyxk




109 | Ilpaktuueckass pabora Nel6 Habmtonate, mpoBOAUT, ONUCHIBATH U 32 Hoyt0yx
«Omnpenenenue bukcupoBaTh pe3yNbTaThl HEeJes
HENpeneIbHbIX JIEMOHCTPAIIMOHHOTO 1 J1a00paTOPHOTO
YTJIEBOJOPOJOB B XUMUYECKHUX IKCIIEPUMEHTOB
M10JICOJIHEYHOM MaclIe»
110 | IIpoekTHas nesATETLHOCTD PaGoTta Hax npoexTom 32 pH metp, natunx
Heaens JIEKTPONPOBOIHOCTH
111 | AMuHBIL AMUHOKHUCIIOTBI. Onpenensts IIPUHAJICKHOCTD 32 Hoyt0yx
benku OPraHWYECKOI'0 COECJUHEHUs K aMUHaM | HeIens
Ha OCHOBE aHaJuW3a CcOCTaBa €ro
MOJIEKYJI.
XapakTepHu30BaTh CTPOEHUE MOJIEKYJIBI,
CBOMCTBa, CMOCOOBI TMOJIy4€HUS U
00J1aCTH IPUMEHEHUS] AMUHOB.
Onpenenarsb MIPUHAJIEKHOCTD
OpraHMYECKOro COEIMHEHUS K
aMUHOKHCIIOTaM Ha OCHOBE aHalIM3a
COCTaBa €ro MOJIEKYII.
XapakTepus3oBaThb CBOMCTBA
AMUHOKHCIIOT KaK aM(pOTEepHBIX
COCIMHECHU.
Pa3nuuate peakuyuy NOJIMKOHAECHCAUN
Y TIOJIMMEPU3ALINH.
112 | 'enernueckasi CBA3b MEXIY VYcranaBiuBaTh B3aUMOCBSI3b  MEKIY 32 Hoyroyk
KJIacCaMHU OpraHUYECKUX COCTaBOM M CTPOCHHEM MOJIEKYJ] U | HeIens
coenuHenuil. [Ipaktuueckas CBOMCTBaMH IpeACTaBUTEIEH
paborta Nel7 YTJIEBOAOPOJIOB, KHUCJIOpO/I- u
«OcCylecTBI€HUE  LEMOYKHU a30TCOJIEpKALLUX COEMHEHMUIA.
MPEBPAILLICHUSD) OcCylIecTBIISATh YpaBHEHUS pPeakiui,
WJUTIOCTPUPYIOLIYIO TE€HETUYECKYIO
CBSI3b MEXIY MpEeACTaBUTEIAMU
YIJIEBOIOPOAOB, KHCIIOpOJI- u

A30TCOJICPIKAIIUX COCTUHCHMUIA.




[TonnmaTe B3aMMOCBS3b MEXIY
HEOPraHWYECKUMH U OPTraHMYECKUMU
BEILIECTBAMU

113 | OBP B oprannyeckoii XuMHH 3anuceiBath OBP ¢ yuactuem 33 HoyTtOyxk
OpPraHMYECKUX BEIIECTB B Pa3IMUHBIX Heaens
cpenax
114 | Ilpaktuueckas padora Nel8 [IpoBoUTh, HAOTIOJATH M OMKUCHIBATH 33 HoyTtOyxk
«OBP B OpraHU4YeCcKOu XUMUYECKUN DKCIIEPUMEHT HeJels
XUMHH
115 | I[IpoexTHast nesTENBHOCTD Pabora Haj npoekTom 33 pH Mmetp, natunk
Heaens AIEKTPONPOBOAHOCTH
116 | IIpoexTHas nesATENBHOCTD Pabora Haj npoekTom 33 pH Mmetp, natunk
Heaens AIEKTPONPOBOAHOCTH
117 | 3amura npoekra Pabora Hag npoekTom 34 Hoyt0yx
Heaens
118 | Pemenue OJIMMITAATHBIX Pemenue 3a1a4 nOBBIILIEHHOTO YPOBHS 34 Hoyroyk
3aza4y CJIO)HOCTHU Heaens
119 | Pemenue OJIMMITAATHBIX Pemenue 3aga4 noBBIILIEHHOTO YPOBHS 34 Hoyroyk
3aza4y CJIO)HOCTHU Heaens




Y4yeOHO-MeTOINUECKOE 00ECTIEUEHHUE

JIureparypa:

TUISL YYUTEJS:
1. Xwumwus. 9xnacc: yueonuk / O.C.I'abpuensn. — M.: [Ipocsemenue, 2020r.
2. Xwumws. 10 knacc: yueonuk / O.C.I'abpuensta. — M.: IIpocsemenue, 2020r.
3.

IUIl YYEHUKOB:
Xumust. 9 knace: yaeonuk / O.C.I'abpuensn. — M.: [Ipocsemenue, 2020.

B mporecce 00yueHust XUMUHM HCIIONB3YIOTCS CIEIYIOIIME TaOIUIBI TOCTOSIHHOTO 3KCIIOHHUPOBAHUS:
«[lepuonnyeckas cucrema xumudeckux anemenToB JI. 1. MenneneeBay, «Tabnuiia pacTBOPUMOCTH KHCIIOT,
OCHOBAHUH U coJeity, «DIEKTPOXUMHUECKUH sl HAPsHKEHUH MeTaioBy, «TexHuka 0e30macHOCTI.
HNHTepHET-pecypcebl:
http://www.mon.gov.ru MuHHCTEpCTBO 00pa30BaHUS U HAYKH
http://www.fipi.ru [Topran ®UITN — DenepanbHplii HHCTUTYT MEIarorMUECKUX
U3MEPECHUM.
http://www.ege.edu.ru [Toptan EI'D (undopmarnmonnoit nogaepxku EI'D)
http://www.probaege.edu.ru [Topran Enunsiii sx3amen

MatepuanbHO TEXHUUYECKOE 0OecTieueHne

7.1 YuebHoe obopymoBaHue
- Konnekmuu MeTamioB U CIUIaBOB, MHHEPATIBHBIX U TOPHBIX MTOPO/I.

- MOI[GJII/I aTOMOB, MOJICKYJI, KPUCTATITIMUCCKUX PCHICTOK.

- Tabnuibl TOCTOSTHHOTO SKCTIoOHUpOoBaHust: «lleproandeckas cucteMa XuMudeckux snemeHTos /1. WM.
MenneneeBay, «Tabiuira pacCTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U COJICH», « DIEKTPOXUMUICCKUN PSII
HanpsDKeHUH MeTamioBy, « TexHuka 6€30macHOCTH.
7.2 O6opyznoBaHue I NpOBeICHUH 1a00paTOPHBIX U MPAKTHYECKUX PadoT:
- X¥MHUYECKHE PEaKTHBBI U MaTepUabl:

1. mpocTble BelecTBa - Me/lb, HATPU, KAJIbLIWM, aTIOMUHUI, MarHui, *ejne30, IUHK, Cepa;

2. oxcunbl — meau (1), kambius, xenesa (I11), maraus;

3. KHCIIOTHI - COJIsSIHAs, CepHasi, a30THAs;

4. OCHOBaHUS - TUAPOKCHI HATPUs, TUIPOKCUJ KaJblUs, TUIPOKCU Oapusi, 25%-HbIiI BOIHBIN

pacTBOp aMMHAKa;
5. comu - xnopuasl Hatpus, meau (II), xenesa(Ill); mutpatel kamusi, HaTpHs, cepedpa; cyabdars
meau(Il), sxenesa(Il), xeneza(Ill), anroMuHMs, aMMOHUS, Kawsl, OpOMU HATPHSI;

6. Jakmyc.
- Xumuueckas J1abopaTtopHasi ocyAa, anmnaparbl 1 IpuOOpHIL.

1. mpuGops! 1j1st pabOTHI ¢ Ta3aMH - TIOJIYYCHUE, COOMpaHUE;

2. anmapathl ¥ MPUOOPHI TS OMBITOB C )KHUJIKHUMH U TBEPILIMH BEIIECTBAMHU.

Bo Bpems npoBeaeHus 3aHATUN UCTIONB3yeTcst 000pyaoBaHue eHTpa «Touka pocTa» mpu peanu3anuu
nanHoit OIl mo3BossieT co3aaTh YCIOBHS:

- ISl pacIIMPEHUs COAEPKaHuUs MIKOJILHOTO XUMUYECKOT0 00pa30BaHus;

- JUJ1s1 TIOBBIIIEHHUS [TO3HABATEJIbHON aKTUBHOCTH 00YUalOIIUXCsl B €CTECTBEHHO-HAYy4YHOH 00J1acTu.

Oo6opynoBanne nenrpa "Touka pocra'':
- Hudporas nabopatopus no xumun (yueHUIECKas),
- HoytOyx;
- Kommnext OI'D o xumumn.



JIMCT KOPPEKTHUPOBKHM

Haumenosa | OTBeTcTBE

Ne i/t

Hara

BHECEHUS
U3MEHEHUN

Kpartkoe cogepxaHue BHECEHHBIX
U3MEHEHUN

YeM BBI3BAaHBI
(mpuyauHbI)
H3MEHEHHU,
JIOTIOJTHCHUS

HUE pa3ziena HHOE
(myHKTA) JIOJDKHOCT
TUIaHa, Kyaa | HOe JIUIO
BHECCHBI U €To

NU3MCHCHUA pocnucCh




		2023-09-20T08:50:13+0700
	Воронков Андрей Викторович




