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PaGoyas nporpaMmma

10 XUMHUH

aa 8-9 kiacca



Pabouass mporpamma mpenmera «Xumus» s 8-9 kiacca (8 kjacca) cocTaBlieHa B
coOTBeTCTBUU ¢ DenepalbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIapTOM OCHOBHOI'O
obmero obpazoBanusi (mpuka3 MwuaOoOpHayku Poccuu ot 17.12.2010 Ne 1897) Ha ocHOBe
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMBbl OCHOBHOTO
obmiero oopazoanus MBOY COIILI Ne 36 r. [1en3sl.

[Ipenmer «XuMusa» H3ydaeTcss MpPU MOJYYEHUU OCHOBHOrO 00Iero oOpa3oBaHHs B
KauecTBe 00s3aTENBHOTO MpeaMeTa B 8-9 kiaccax B obmiem oobeme 136 gaca (npu 34 Hemensx
y4aeOHOro 10o/1a), B 8 Kjacce u3yvaercs Kypc «Xumus» — 68 gacoB, B 9 kinacce — «Xumus» —68
4acoB.

1. [lmanupyemble pe3yabTaThl H3yYeHUs MpeaMeTa

I/IzyquI/Ie XMMHH B OCHOBHOM IIIKOJIE Ja€T BO3MOXHOCTb JOCTHUYL CJIICAYIOIIUX
PEIYIBTATOB B HAIIPABJICHUH JUIHOCTHOI'O Pa3BUTHUA:

1. BocnuTaHuEe POCCUICKON TPaXKAaHCKOM MACHTUYHOCTHU: MAaTPUOTU3MA, JIIOOBU U YBAXKEHUIO K
OrteuecTBy, UyBCTBA FOPIOCTH 32 CBOIO POIMHY, 32 pOCCUUCKYIO XUMUYECKYIO HAYKY;

2. ¢opMHpOBaHHE IIEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOMN NMPAKTHKH, a TAK)KE COLIMATILHOMY, KYJIbTYPHOMY, SI3bIKOBOMY
U JTyXOBHOMY MHOT'000pa3HI0 COBPEMEHHOI'O MHPa;

3. ¢opMupoBaHHE OTBETCTBEHHOI'O OTHOIICHMSI K YYEHHMIO, TOTOBHOCTH U CHOCOOHOCTH K
CaMOpPa3BUTHIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHBAIMU K OOYUEHHUIO U TIO3HAHUIO, BEIOOPY
npogUIBHOTO 00pa30BaHUs HA OCHOBE MH(OPMAIIUM O CYIICCTBYIONTUX MPOGECCUIX U JTNYHBIX
npoecCHOHANBHBIX  TPEANOYTEHUH,  OCO3HAHHOMY  TIOCTPOCHUIO  WHIUBUIAYaTbHOU
00pa3oBaTeNbHOI TPAEKTOPUU C YIETOM YCTOMUMBBIX MO3HABATEIHHBIX HHTEPECOB;

4. ¢dopmMupoBaHHEe KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOpa30BaTEIbHON, OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIeI0BATENCKOM, TBOPUYECKOM M IPYTUX BUAX JIEATEILHOCTH;

5. dopMupoBaHre MOHUMaHUA IIEHHOCTU 3/I0pPOBOTO U Oe30macHOro o0pasa >KU3HU; YCBOCHHUE
OpaBWJl MHAMBHUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30MacHOr0 TMOBEACHHS B Upe3BbIYalHBIX
CUTYaIUSX, YTPOXKAIOIIUX KU3HU U 3]J0POBBIO JIFOJICH;

6. dbopMupoBaHHME IMO3HABATEIbHON M HH(POPMAIMOHHON KYJIbTYphl, B TOM YHUCJIE pa3BUTHE
HABBIKOB CAMOCTOSITENILHOW pabOThl ¢ Y4eOHBIMH TMMOCOOMSMH, KHUTaMH, JOCTYIMHBIMU
UHCTPYMEHTAMU U TEXHUYECKUMU CPEACTBAMH UH(POPMAIIMOHHBIX TEXHOJIOTUH;

7. popMupoBaHHE OCHOB HKOJOTHUECKOTO CO3HAHMS HAa OCHOBE NMPU3HAHUS IIEHHOCTH JKU3HU BO
BceX €€ TMpOSBIECHUAX M HEOOXOAMMOCTH OTBETCTBEHHOTO, OEpeXHOro0 OTHOLIEHUS K
OKpYXKaroIleH Cpee;

8. pa3BUTHE TOTOBHOCTH K pPEIICHUIO TBOPYECKUX 3a]ad, YMEHHUS HaxOJUTh aJeKBaTHBIC
CrocoObl TMOBEIEHUS M B3aWMOJICHCTBHA C MapTHEpaMHd BO BpeMs Y4eOHOW W BHEy4eOHOM
JEeSTENIbHOCTH, CIOCOOHOCTH OLIEHHWBATh MPOOJEMHBIE CUTyallMM U ONEPaTUBHO MPUHUMATH
OTBETCTBCHHBIC PEIICHUS B PA3JIMYHBIX MPOIYKTHUBHBIX BHJIAX JeATENbHOCTH (ydeOHas
MOMCKOBO-UCCIIEIOBATEIbCKAsA, KIIyOHAas!, MPOEKTHAsI, KPY>KKOBast U T. I1.)

MeTanpeaMeTHBIMHU pe3ybTaTaMHU OCBOCHHS OCHOBHOM 0Opa30BaTEIHHOM MPOTPAMMBbI
OCHOBHOT'O 00111ero 00pa30BaHUs SBISIOTCS:

l. OBJIa/ICHUE HABBIKAMM CaMOCTOSTEIBHOTO MPUOOPETEHUs] HOBBIX 3HAHMM, OpraHU3aluu
y4eOHOI eI TeTbHOCTH, TOUCKA CPEACTB €€ OCYIIECTBICHHUS;
2. YMEHHE IUIAHUPOBATh IIyTH JOCTHXKCHMS LIENeH Ha OCHOBE CaMOCTOSITEIBHOTO aHaIu3a

YCJIOBI/Iﬁ " CPCACTB UX NOCTHUKCHUA, BBIACIIATL aAJIbTCPHATHBHLIC CHOCOGBI JOCTUXKECHUA 1CIIU U
BBIOMpaTh Hanbosiee 3(P(GEKTUBHBIN CIIOCOO, OCYIIECTBISATH TO3HABATEIBHYIO pPEQIIEKCHIO B
OTHOUIICHUU ,Z[GI>'ICTBI/II>'I 10 pCHICHUIO y‘IGGHBIX U IMO3HABATCJIbHBIX 3aJa4.

3. YMEHHE TOHUMATh NpoOJeMy, CTaBUTh BOMPOCHI, BBIIBUTATh THUIIOTE3Y, JaBaTh
OTlIpeNieIeHue TMOHATUSAM, KIAacCU(PUUIUMPOBaTh, CTPYKTYpPUPOBAaTh MaTepuai, MPOBOIAMUTH



OKCIEPUMEHTBI, apryMEHTHPOBAaTh COOCTBEHHYIO TO3MIHNIO, (OPMYIMPOBATh BBIBOABI U
3aKIJIFOYCHUS;

4. YMEHHE COOTHOCUTH CBOM JACWCTBUS C IUIAHUPYEMBIMHM PE3YJIbTaTaMH, OCYLIECTBIISTH
KOHTPOJIb CBOEH JAEATEJHOCTH B IpOLEcCe JOCTHKEHMs pe3yiabTara, ONpPElesiTh CIOCOOBI
NeMCTBUH B paMKax MPEUIOKEHHBIX YCIOBUH U TpeOOBaHUN, KOPPEKTHUPOBATH CBOU JICHCTBUS B
COOTBETCTBUU C U3MEHSIOIICHUCS CUTYallUEH;

5. ¢dbopmMHpoBaHKE U Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTHU MCIOJIb30BAHUS MHCTPYMEHTOB
U TEXHUYECKUX CPEACTB MH(OPMAIMOHHBIX TEXHOJOTMH (KOMMBIOTEPOB M IMPOrpPaMMHOIO
o0ecrieyeHns) KaKk MHCTPYMEHTAJIbHO OCHOBBI Pa3BUTUSI KOMMYHUKAaTHUBHBIX U MMO3HABATEIbHBIX
YHUBEPCAITbHBIX YU€OHBIX JICUCTBHIA;

6. YMEHHUE CO03/1aBaTh, IPUMEHSTh U MPE0OPa30BbIBATh 3HAKH M CUMBOJIbI, MOJIETH M CXEMBI
JUIs pelIeHns: y4eOHBIX U O3HABATENbHBIX 33/1a4;
7. YMEHUE WH3BJICKaTb WHGOpPMAIMIO M3 PaA3IMYHBIX MCTOYHHMKOB (BKJIOYAsh CpEACTBA

MaccoBOi HWH(OpManuMU, KOMMIAKT-TUCKH Y4eOHOTO Ha3HA4eHHs, pecypchl HHTepHEeTa),
CBOOO/THO IMOJIB30BAThCS CIIPABOYHOM JTUTEPATYpPOil, B TOM YHUCIIE U Ha SJIEKTPOHHBIX HOCUTEISX,
co0JIr01aTh HOPMBI HHPOPMAITMOHHON U30UPATEIIBHOCTH, ITHKH,

8. YMCHHUC Ha MPAKTHUKC MOJb30BATHLCA OCHOBHBIMU JIOTUUYCCKHMU IMpPpUCMAMHU, MCTOdAMU
HaOJIOZICHUS, MOJICTTUPOBAaHUS, OOBSICHEHHS, pEIICHUS TPOOJIEM, IPOTrHO3UPOBAHUS H JIP.;
9. YMCHHUC OpTraHU30BbIBATH CBOKO JKU3Hb B COOTBCTCTBUU C MPCACTABICHUAMHA O 3J0POBOM

o0Opa3e JKM3HHM, MpaBaX M OOS3aHHOCTAX TpakKJaHUHA, LEHHOCTAX OBITHUSA, KYJIbTYpbl U
COILIMAILHOTO B3aUMO/ICHCTBHUS,

10.  yMmeHue BBINOIHATH MO3HABATEIbHBIE M MPAKTUYECKUE 3aJJaHHs], B TOM YHCIIE TPOEKTHBHIE;
11.  yMeHue caMOCTOSITENIbHO U apryMEHTHUPOBAHO OIICHWBATh CBOM JEHCTBUS W JEHCTBUSA
OJIHOKJIACCHUKOB, COJIEP>KaTeIbHO 000CHOBBIBAS MPABIIIBHOCTh WJIM OIIMOOYHOCTh pe3yibTaTa u
crioco0a JIEeHCTBHS, aJCKBAaTHO OILCHMBATh OOBEKTUBHYIO TPYJHOCTh Kak Mepy (hakTudeckoro
WIM TPEIOoNaraeMoro pacxojia pecypcoB Ha pellleHue 3a/ladyM, a TakKe CBOM BO3MOKHOCTH B
JOCTH>KEHUH LIEJIH OTIPENIeIIEHHON CII0XKHOCTH;

12.  ymenue paborath B rpymmne — 3()PEeKTUBHO COTpPyAHHWYATh W B3aUMOJCHCTBOBATH Ha
OCHOBE KOOPJMHALMHU PA3IMYHBIX MO3UIUHA MPH BBIPAOOTKE OOIIET0 PELIeHUS B COBMECTHOU
NEeSATeNIbHOCTH; CIyIIaTh MapTHepa, (GOpMyIupoBaTh M apryMEHTHUPOBAaTh CBOE MHEHHUE,
KOPPEKTHO OTCTaMBaTh CBOIO MO3MLUIO U KOOPIMHHPOBATH €€ C TMO3ULUHU MapTHEPOB, B TOM
YHClie B CUTYallild CTOJKHOBEHUS MHTEPECOB; MPOJYKTUBHO pa3peniatb KOH(IUKTHI HA OCHOBE
ydeTa HMHTEPECOB M TO3MLUH BCEX €ro y4YacTHUKOB, TOMCKAa W OLIEHKU aIbTEPHATUBHBIX
Croco00B pa3penieHus] KOHMIUKTOB.

IIpeamMeTHbIMHM pe3yabTaTaMH OcBoeHHS (OCHOBHON 00pa3oBaTENbHON MPOTPAMMBI
OCHOBHOT'O 00111ero 00pa3oBaHUs SBISIOTCS:
l. (bopMHpOBaHKE NEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MPEICTABICHUI O BEIECTBaX,
UX MpEBpalllEHUsAX M NPAKTUUYECKOM IPUMEHEHUH; OBJIAJCHUE IOHATUHHBIM anmnaparoM u
CHUMBOJINYECKUM SI3BIKOM XHMUU;
2. OCO3HaHME OOBEKTHMBHO 3HAUYMMOCTH OCHOB XHMHMYECKOW HayKh Kak oO0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUYECKUX NPEBPAILEHUN OPraHU4EeCKUMX M HEOPraHUYECKUX
BEIIECTB KAaK OCHOBBI MHOTHX SBJICHHH JKMBOM U HEXHBOM NpUPOABI; yriryOJeHHe
IIPEJICTABICHUNA O MATEPUAIBHOM €INHCTBE MUPA;
3. OBJIaJICHUE OCHOBAMU XHWMHYECKOM TPaAaMOTHOCTH: CIOCOOHOCTBIO aHAJIW3UPOBATH WU
O00BEKTUBHO OLIEHUBATh KU3HEHHBIC CUTYallUH, CBSI3aHHBIE C XMMHUEH, HaBbIKaMH 0€3011aCHOTO
oOpalleHus ¢ BeIECTBAMHU, UCIIOIb3YEMBbIMU B TIOBCEHEBHOM KU3HH; YMEHHEM aHAIU3UPOBAThH
U IUIAHUPOBAaTh 3KOJOIMYECKH O€30IacHOE TOBEAECHUE B LEISIX COEPEKEHUs 310pOBbS U
OKpYKarolleu Cpeibl;
4. (dbopMHpOBaHHE YMEHHUI YCTaHABIMBATH CBS3M MEXIY pPEaIbHO HaOII01aeMbIMU
XUMHUYECKHUMH SIBIICHUSIMU U MIPOLIECCAMU, IIPOUCXOSIIUMHI B MUKPOMHUPE, OOBICHATh TPUUHHBI



MHOTrooOpa3usi BEILIeCTB, 3aBUCHMOCTb HX CBOICTB OT cocTaBa M CTPOCHHUS, a TaKxKe
3aBUCHMOCTh TPUMEHEHUS BEIIECTB OT UX CBOICTB;

5. NpUOOPETEHUsT OIBbITa HCIOJNB30BAaHUS PA3IMYHBIX METOJOB M3Y4YCHHS BEIIECTB;
HaOJIOICHNS 32 MX TPEBPAICHUSAMH TIPH ITPOBEICHUN HECTIOXKHBIX XUMUYECKUX YKCIIEPHUMEHTOB
C MCIIOJIb30BaHUEM JIAOOPATOPHOTO 000PYIOBAaHUS U IPHOOPOB;

6. YMEHHE OKa3blBaThb NEPBYK0 NOMOIIb MPU OTPABICHUSX, 0XKOraX M IpPYruxX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JJaDOPaTOPHBIM 000PYIOBAHUEM;
7. OBIIQJIcHHEe TpHeMaMu paboTbl ¢ HHPOpMaLMEed XUMHUYECKOTO  COJIEpKaHUs,

IpEeCTaBICHHON B pa3Ho ¢opme (B BHUAE TEKCTa, GopMyln, rpadukoB, TaOIWYHBIX JAaHHBIX,
cxem, ¢ororpaduii u ap.)
8. CO3JIaHME OCHOBBI ISl (OPMHPOBAHUS HWHTEpEca K PACHIMPEHHUIO M  YIIyOJICHUIO
XMMHYECKUX 3HAHMH 1 BBIOOpA XMMHHU KaK NMPOQIILHOTO MpeaMeTa MpU Mepexoe Ha CTYIEeHb
cpeanero (monHOro) ooOmiero oOpa3oBaHus, a B JaJbHEHIIEM M B KauecTBe c(epbl CBOE
npodeccHoHaIbHON AEATETbHOCTH;
9. ¢dbopmMHupoBaHHE TPEACTABICHUA O 3HAYCHWHM XHUMHYECKOW HAyKM B pEUICHUU
COBPEMEHHBIX JKOJIOTHYECKMX MNpo0ieM, B TOM YHCJIE€ B MPEAOTBPAICHHH TEXHOTEHHBIX M
HKOJIOTHUECKUX KaTacTpod.
BeimryckHuK Hayuumcs:
o OINKCBHIBATh CBOMCTBA TBEPIBIX, JKUAKHX, Ta3000pa3HbIX BEUIECTB, BBIIENAS HX
CYIIECTBEHHBIE PU3HAKHY;
® XapaKTEepH30BaTh BEIIECTBA IO COCTAaBY, CTPOCHUIO M CBOWCTBAaM, YCTaHAaBIIMBATh
IPUYHHHO-CJIECTBEHHBIE CBSA3U MEXY JAHHBIMU XapaKTEPUCTUKAMU BEILECTBA;
® DPACKpHIBaTh CMBICT OCHOBHBIX XHMHUYECKHX IOHSATHH: aTOM, MOJIEKYJa, XMMHYCCKHN
3JIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEINECTBO, BAJCHTHOCTH, HCIOIB3YS 3HAKOBYIO
CHUCTEMY XHUMHUU;
e n300pakaTh COCTaB TPOCTEHUIIMX BEIIECTB C ITOMOIIBI0 XHMHYECKHX (OpMyn W
CYIIHOCTh XMMUYECKUX PEAKIHH C TOMOIIBI0 XUMUYECKUX yPaBHCHUH;
® BBIYUCIATH OTHOCHUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MAacChl BEIIECTB, a TaKxkKe
MacCOBYIO JIOJI0 XUMHYECKOTO JIEMEHTA B COCMHEHUSX;
® CpaBHUBATH I10 COCTABY OKCHJIbI, OCHOBAHUS, KHCIIOTHI, COJIH;
e KJaccU(pHUIMPOBATh OKCHIBI 1 OCHOBAHMUS 110 CBOMCTBAaM, KHCIOTHI M COJIM — IO COCTaBY;
® ONHCHIBATH COCTaB, CBOWCTBAa M 3HAYCHHUE (B MPHUPOJEC W MPAKTHUECKOH NESITENbHOCTH
YeJI0BEeKa) MPOCTHIX BEIIECTB — KUCIOPOJa U BOJIOPO/IA;
® JaBaTh CPABHHUTEIBHYIO XapaKTEPUCTHKY XHUMHYECKHX D3JEMEHTOB M BaXHEHIINX
COEIMHEHNH €CTECTBEHHBIX CEMENCTB MIETOYHBIX METAJIOB U TAJIOTCHOB;
® [10JIb30BaThCs JaOOPATOPHBIM 00OPYIOBAHUEM M XUMHUECKOW MOCYI0M;
® IPOBOAUTH HECIOXXHBIE XUMHYECKUE OMBITHl U HAONIOJCHHS 32 W3MEHEHHEM CBOMCTB
BEIIIECTB B IPOLIECCe UX MPEBpALCHHIA; COOII0AaTh MpaBUia TEXHUKH O€30MacHOCTU IpH
IPOBEJICHNY HAOIIOICHUH H OTIBITOB;
® pa3iIMyaTh SKCIEPUMEHTAIBFHO KHCIOTHI U ILEJI0YH, OJIb3YACh HHINKATOPaMHU; OCO3HATh
HE00X0IMMOCTh COOJIOJICHHS Mep 0€30MaCHOCTH IIPU OOPAIICHNUH C KMCIOTaMH U IEI0YaMHu.
BBITTyCKHUK n01yuum 603mMoicHOCHb HAYYUMbCA:
eIpaMOTHO 00paIIaThCs C BEIECTBAMU B IIOBCEIHEBHOM KHU3HH;
®0CO3HaBaTh HEOOXOAUMOCTh COOJIIOJICHUS MPABUI HKOJIOTHUYECKH OE30IacHOTO MOBEICHUS
B OKpY>Karonien NpupoaHOi Cpee;
®[IOHMMATh CMBICI M HEOOXOAMMOCTh COOJIOACHUS TPEeNNUCAHUN, MpelaraéMblX B
MHCTPYKIHUAX 110 MCIIOJIB30BAHUIO JIEKApCTB, CPEICTB OBITOBOM XUMHH U JIP.;
®JICTIONIB30BATh  NPHOOPETCHHBIE  KJIIOUEBBIE  KOMIETEHTHOCTH TPH  BBITOJHEHUH
UCCIIEIOBATEIbCKUX TPOEKTOB TI0 M3YYEHHIO CBOWCTB, CIIOCOOOB TIOJNIy4CHHS W
pacro3HaBaHMs BEIIECTB;



.paSBI/IBaTI: KOMMyHI/IKaTI/IBHyIO KOMIICTCHTHOCTD, I/ICHOJIBSYH Cpe,Z[CTBa yCTHOFO nu
MMUCBbMEHHOTO OOIIEHUsI, TTPOSBJISITh TOTOBHOCTh K YBOKCHHIO MHOW TOYKH 3PCHHUS TIPHU
00CYXJIEHUH Pe3yIbTATOB BBHIIIOJIHEHHOU padoOThI,

®00BCKTUBHO OIICHMBATh HWH(OpPMAIMIO O BEHIECTBAX M XUMHUYECKHX IIPOIEeCcCcax,
KPUTUYECKH OTHOCHUTHCS K TICEBJOHAYYHOU HH(POpMAIHNH, HEJOOPOCOBECTHOM pEKiame,
KacaIOH_IGI\/'IC}I HCIIOJIBb30BaHUSA paanqulx BCIICCTB.

Ilepuoauyeckuii 3aK0H M MePUOANYECKAS] CHCTEeMAa XUMUYeCKUX dJjemenToB /[ U.
MenpgeneeBa. CTpoeHHe BellecTBa.
BrImtyCKHUK Hayuumcs:
[ ] KJIaCCI/I(bI/ILII/IpOBaTB XUMHNYCCKHUEC DJICMCHTHI Ha MCTAaJlJIbl, HEMCTAJLJIBI, 3JICMCHTBI, OKCHUbI
U THAPOKCUIBI KOTOPBIX aM(pOTEPHbI, 1 WHEPTHBIC JIEMEHTHI (Ta3bl) Al OCO3HAHUS Ba)KHOCTH
YHOPSIOYCHHOCTH HAYYHBIX 3HAHUH;

. pacKpbIBaTh CMBICH epuogudeckoro 3akona .M. Menneneesa;

. OTKCHIBATH U XapaKTEPU30BATh TAOIMUHYIO (POPMY MEPHOAMUECKON CUCTEMbI XUMHYECKUX
JJIEMEHTOB;

o XapaKTepU30BaTh COCTaB ATOMHBIX SIE€P M PACHPENEICHHE 4YHCIA DJIEKTPOHOB IO

OJICKTPOHHBIM CJIOSIM aTOMOB XHMHUUYCCKHX JOJIEMCHTOB MAJIbIX IICPUOJ0B HCpHOI[H‘ICCKOﬁ
CHUCTCMBI, a TaAKXKE KaJIUud U KaJIbIIUsA,

. paznmuyaTh BUABI XUMHUUYECKOW CBSI3M: MOHHYIO, KOBAJCHTHYIO TMOJSPHYIO0, KOBaJCHTHYIO
HETOJSIPHYIO U METAJUTUYECKYIO;

. n300pakaTh AJIEKTPOHHBIE (POPMYIIBI BEIIECTB, OOpPa30BaHHBIX XWMHUYECKHUMH CBSI3SIMH
pa3HOro BU/A;

° BBISIBJISITh 3aBUCUMOCTH CBOMCTB BEILECTBA OT CTPOCHUS €r0 KPUCTAUIMUECKOU PEIIEeTKH
(MOHHOM, AaTOMHOM, MOJIEKYJIIPHON, METAINIMYECKOM );

. XapaKkTEepU30BaTh XUMHUYECKHE OJJIEMEHTHI M HMX COCIMHCHHS HA OCHOBE TOJOKCHHS
AJIEMEHTOB B IEPHOINYECKON CUCTEME U OCOOEHHOCTEHN CTPOEHHUS UX aTOMOB;

° ONUCHIBATh OCHOBHBIE NpeAnocbulku OTKpbiTUA [[.JI. MenpaeneeBbiM MepuoanMuECKOro

3aKOHa W TIEPUOJAMYECKON CHCTEMBbl XUMHUYECKHX OJJIEMEHTOB M MHOTOOOpa3HyI0 Hay4YHYIO
NEATEIBHOCTb YYEHOI0;

° XapaKkTEPU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAYEHUE IMEPUOJUYECKOTO 3aKOHA M
MEPUONYECKON cCuCTeMbl XUMUYeCKHX deMeHToB J[.M. Menneneena;
° OCO3HABaTh HAyYHBIC OTKPBITHS KakK pe3ylbTaT JJIUTEIbHBIX HAOJIOJACHHM, OIBITOB,

HAY4YHOU MOJIEMUKH, TPEOJIOJECHHS TPYJTHOCTEW U COMHEHU.
BoInyCKHUK noayuum 603MOHCHOCIb HAYYUMbCA:

o 0CO3HABAaTh 3HAYCHHUE TCOPETUICCKUX 3HAHUH JIJIsl TPAKTHUECKON JACATEIBHOCTH Y€JI0BEKa;

° OMNUCLIBATb U3YUYCHHBIC O6’beKTBI KaK CUCTCMbI, IPUMCHSS JIOTUKY CUCTCMHOI'O aHaJIn3a,

° MMPUMCHATH 3HAHUA O 3aKOHOMCPHOCTAX HepHOI[quCKOﬁ CHUCTEMbI XUMHNYCCKUX IJICMCHTOB
ISt OOBSICHEHUS U TIPEJBUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

. pa3BuBaTh MHPOPMAIMOHHYIO KOMIIETEHTHOCTh ITOCPEJACTBOM YIUIYOJICHHS 3HAHHK 00

HUCTOPUHU CTAaHOBJICHUA XHUMHYSCKOMN HAayKH, €€ OCHOBHBIX HOHHTHﬁ, MNEpUOANYCCKOro 3aKOHa Kak
OJHOTO M3 BaXKHEUIIIHMX 3aKOHOB npupoanbl, a TAKXC O COBPCMCHHBLIX HOOCTHIKCHUAX HAYKHU U
TCXHUKH.

MHoroo0pa3ue XMMHUYECKHUX PeaKIuii.
BeinyckHuk Hayuumcs:

o OOBSACHATH CyTh XUMHUYECKUX MPOIIECCOB;
o Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUYECKUX PEaKIIUi;
o YCTaHABIIMBATh NPHUHAUICKHOCTh XHUMHUYECKON peakUuu K OINpeAeICHHOMY THUITY IO

OJTHOMY U3 KJIACCU(PUITUPOBAHHBIX TPU3HAKOB:
1) mo ymciy M cOCTaBy HCXOJHBIX BEIIECTB M MPOAYKTOB peaKIUH (PEeaKUu COEAMHEHUS,
pasioKeHus, 3aMelIeHus U 0OMEeHa),



2) 1O BBIACNEHUIO WM  TMOIJIOMIEHUIO  TEIUIOTHl  (pEakIUu  SK30TEPMHYECKHE U
SHJOTEPMUUYECKHE);

3) TmO W3MEHEHHWIO CTCNCHEW OKUCICHHS XUMHYECKHX DJJIEMEHTOB (OKUCIHUTEIHHO-
BOCCTAaHOBUTEJIbHBIE PEAKIINN);

4) mo oOpaTuMocTH nporecca (peakiuu oOpaTUMbIe U HEOOpaTUMBIE);

o Ha3bIBaTh (PaKTOPBI, BIUAIOLINE HA CKOPOCTh XUMUUYECKUX PEaKLIUH;
. Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CMEIIEHUE XUMHUECKOTO PABHOBECHS;
. COCTABJIAATh YPABHEHUs JJIEKTPOJIUTUYECKON IHUCCOLUALMUA KUCIOT, WICJIIOYEH, COJICH;

MOJTHBIE M COKpAIllEeHHbIC HOHHBIC ypaBHEHMS peakinii oOMeHa; ypaBHEHHS OKHCIUTEIBHO -
BOCCTAHOBUTENBbHBIX PEAKLINN;

. MIPOTHO3UPOBATH MPOAYKTHl XUMHUECKUX PEeaKIuii mo GpopmynaM / Ha3BaHHUSIM HCXOTHBIX
BEIIECTB; OMPEIEIATh HCXOIHBIC BEIIECTBA MO (hopMyIiaM / Ha3BaHUSIM MPOIYKTOB PEaKIINU;

. COCTaBJISITh YPAaBHEHHUS pEaKlUid, COOTBETCTBYIOIIMX IOCIIEOBATEILHOCTU («IIETIOUKE))
MIPEBPAIICHUI HEOPraHUYECKUX BEUIECTB PA3ITMYHBIX KIACCOB;

. BBISIBJIATh B MPOLIECCE SKCIEPUMEHTa MPU3HAKU, CBHUJETEIHCTBYIOIIME O MPOTEKaHUU
XMMHYECKON PEAKIINY;

. TOTOBUTBH PACTBOPHI C OMPEACICHHON MAacCOBOM J10JI€i PAaCTBOPEHHOT'O BEILIECTBA;

. OMpENENATh XapaKTep Cpelbl BOJHBIX PACTBOPOB KHUCJIOT W IIEJIOYEH MO H3MEHEHHIO
OKpacKU UHJIUKATOPOB;

. MIPOBOJIUTHh KAYECTBEHHBIE PEAKLUH, NMOATBEPKIAAIOIINE HAJUYME B BOJHBIX PACTBOPAX

BC€IICCTB OTACIBHBIX KATHOHOB 1 aHHOHOB.
BBIHyCKHI/IK noY4unt 603MOINHCHOCNTb HAYUUMBCAL:

° COCTaBJISITH MOJICKYJISIPHBIC M TIOJHBIC MOHHBIC YPaBHEHHS IO COKPAIICHHBIM HOHHBIM
YpaBHEHUSIM;

° [IPUBOJUTH IIPUMEPHI PEaKLUil, MOATBEPKIAIOIINUX CYLIECTBOBAHUE B3aUMOCBSA3U MEXKIY
OCHOBHBIMHU KJIacCaMH HeOpI‘aHI/I‘IeCKHX BCIICCTB,

° MMPOTHO3UPOBATh PE3yJAbTaThl BO3JCUCTBHUS Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKOHN PEaKInu;

° MIPOTHO3UPOBATh PE3yJAbTAThl BO3JCHCTBHS pa3IMYHBIX (AKTOPOB HA CMELICHHE

XHUMHAYECKOTO PaBHOBECHSI.
MHuoroo0pa3ue BelecTB.
BBITycKHUK Hayuumcsi:

. ONpPEACNISITh MPUHAIICKHOCTh HEOPraHMYECKUX BEHIECTB K OJHOMY U3 HM3YYEHHBIX
KJIACCOB/TPYIII: METAJLIBI U HEMETAILIBI, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, COJIH;

. COCTaBJISITH ()OPMYJIBI BEIIECTB 1O UX Ha3BAHUSIM;

. ONPEACIISITH BAJICHTHOCTh U CTEIIEHb OKUCIICHHS SJIEMEHTOB B BEIIECTBAX;

. COCTaBJISITH (OPMYJIBI HEOPTaHMYECKHUX COCIWHEHHWHA IO BAJIEHTHOCTSM W CTEIICHSIM

OKHWCJICHUS DJIEMEHTOB, a TAK)KE 3aps/ilaM MOHOB, YKa3aHHBIM B TaOJIUIIE PACTBOPUMOCTU KHCIIOT,
OCHOBAHMI U COJIEH;

J OOBSACHITH 3aKOHOMEPHOCTH HM3MEHEHUS (U3MUECKUX M XUMHUYECKHX CBOMCTB IPOCTHIX
BEIIECTB M UX BBICHIMX OKCHJIOB, 00pa30BaHHBIX 3JIEMEHTAMH BTOPOTO U TPETHET0 MEPHOJIOB;

o Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE I TPYII OKCHJIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX.

J Ha3bIBaTh OOIINE XMMUYECKHE CBOWCTBA, XapaKTepHBIC I KAKIOT0 KJlacca BEIECTB;

o OPUBOAUTH  TPUMEPHl  peaKUui, MOATBEPKNAIONIMX  XUMHUYECKHME  CBOICTBa
HEOPTraHMYECKUX BELIECTB: OKCHJIOB, KUCIOT, OCHOBAaHHH U COJICH;

J OIIPEAETATh BEIIECTBO — OKHCIHUTENb M BEIIECTBO — BOCCTAHOBUTEIH B OKHCIHUTEIBHO —
BOCCTaHOBHTEIIFHBIX PEAKIIHIX;

o COCTABIISATh 3JICKTPOHHBIN OaaHC MO MPeI0KEHHBIM CXEeMaM PEeaKIIHii;

o MIPOBOJIUTH J1a0OPATOPHBIE OMBITHI, MOATBEPKIAAIONINE XUMHUUECKUE CBOMCTBA OCHOBHBIX

KJIaCCOB HCOPIraHNYICCKUX BCIICCTB,



o MIPOBOJIUTH JTAOOPATOPHBIE OIBITHI IO MOJIYYSCHUIO U COOMPAHUIO Ta3000pa3HBIX BEUIECTB:
BOJIOPOJIa, KHCIOPOJa, YITIEKHCIOro Ta3a, aMMHAKa; COCTAaBIIATh YPABHEHUS COOTBETCTBYIOLIMX
peaKkuuid.

BBINMyCKHUK NOTYYUT 803MONCHOCHb HAYYUMbCA:

* IpaMOTHO 00paIIaThcs C BEECTBAMU B IIOBCEIHEBHOW KHU3HH;

* 0CO3HaBaTh HEOOXOAMMOCTb COOJIIOIEHHS TPABUII IKOJIOIMUYECKH 0€30M1acHOr0 IOBEJICHUS B
OKpY>Karolle NPUPOIHON CpEE;

* IIOHMMaTb CMBICI U HEOOXOJUMOCTb COONIONEHUS MpPEeINUCAHUM, MpeUlaraeéMblX B
UHCTPYKILHUSAX 110 UCIIOIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUH U JP.;

*  HCNOJNb30BaTh NPHUOOPETEHHBIE  KIIOUEBBIE KOMIIETEHTHOCTM IIPU  BBIIOJHEHUU
UCCIIEIOBATEIbCKUX MPOEKTOB MO M3YYEHHUIO CBOMCTB, CIOCOOOB MOJYYEHHUS U PACIIO3HABAHMS
BEILIECTB;

* pa3BHBaTh KOMMYHHMKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIb3YSl CpPEACTBA YCTHOW U
NUCbMEHHOW KOMMYHHUKAIlMM TIpu paboTe ¢ TEeKCTaMu Yy4yeOHMKAa U JIONOJIHUTEIBHOU
JUTEPATypOl, CHPAaBOUYHBIMU TaOJIHMIIaMH, MPOSABIATH TOTOBHOCTh K YBAXKEHHIO MHOM TOYKH
3peHHs IpU 00CYXKJIEHUH PE3YyIbTATOB BBIIIOJIHEHHOW paboOTHI;

* 00BEKTHUBHO OLIEHMBATh UH(OPMAIIMIO O BEIIECTBAX U XMMUYECKHUX MPOIeccaxX, KPUTHUECKU
OTHOCHUTBCSI K TICEBIOHAYYHOU WHQOpManuu, HEIOOPOCOBECTHOM peKIame, Kacaromencs
UCTIOJIb30BAaHUS PA3IMUHBIX BELIECTB.

* OCO3HABaTh 3HAUYCHHE TEOPETUUECKUX 3HAHUHN /ISl IPAKTHUECKON JeSITeTbHOCTH YEJIOBEKa;

* ONMCHIBATh U3YYEHHBIE OOBEKThI KAK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOT'O aHAJIN3a;

* IPUMEHSATH 3HAHUSA O 3aKOHOMEPHOCTSIX MEPUOJUUECKON CUCTEMbl XMMHUYECKUX AJIEMEHTOB
JU1s OOBSICHEHUS U IIPEIBUIECHUS CBOMCTB KOHKPETHBIX BEILECTB;

* pa3BuBaTh HMH(OPMAIIMOHHYIO KOMIIETEHTHOCTh IOCPEICTBOM YITyOJIeHUs 3HaHUN 00
UCTOPUHU CTAHOBJIEHUS XUMUYECKOM HayKH, €€ OCHOBHBIX IMOHATHH, IEPUOJUUECKOr0 3aKOHA KaK
OJTHOTO W3 BaKHEHIIMX 3aKOHOB MPUPOMBI, a TAKKE O COBPEMEHHBIX JOCTI)KEHUSX HAYKH H
TEXHUKU.

* COCTaBIISITh MOJICKYJISIPHBIE U TIOJIHBIE WOHHBIE YPAaBHEHHUS MO COKPALIEHHBIM HOHHBIM
YPaBHEHUSM;

* IPUBOJAUTH MPHUMEPHI PEaKIMi, MOATBEP)KIAIOIINX CYIIECTBOBAHUE B3aUMOCBS3H MEXKIY
OCHOBHBIMH KJIACCAMU HEOPTraHMUYECKUX BEIIECTB;

* MPOTHO3MPOBATH PE3YNIbTATHl BO3ACHCTBUS Pa3IUYHBIX (PAKTOPOB HAa U3MEHEHHE CKOPOCTHU
XUMHYECKON PEaKInu;

* TPOTHO3MPOBATH PE3YNbTAaThl BO3JCHCTBUS pPa3IMYHBIX (DAKTOPOB Ha CMEIICHUE
XMMHYECKOT'O PaBHOBECHUS.

* IPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBA M CTPOCHMS;

*  IPOrHO3UPOBaTh  CIIOCOOHOCTb  BELIECTBA  HPOSBIATH  OKUCIUTEIbHBIC MU
BOCCTAQHOBUTEJIbHBIE CBOMCTBA C Y4ETOM CTENEHEH OKHCICHHS 3JIEMEHTOB, BXOISIIUX B €ro
COCTaB;

* BBISIBJIATH CYIIECTBOBAHHME T€HETHUECKOM B3aMMOCBSI3U MEXKIY BEILIECTBAMHU B PSIy: IPOCTOE
BEIIIECTBO — OKCUJ — T'MJIPOKCUJ — COJIb;

* OpPraHU30BBIBaTh, MPOBOJAUTH YUYCHHUUYECKHE MPOEKTHI MO MCCIEOBAHUIO CBOMCTB BEUIECTB,
UMEIOIIUX BaXXHOE MPAKTHYECKOE 3HaYECHUE.

2. Conep:xkanme yueOHOro npeamera «Xumus». Pacnpeesienue coepxanus no Kjiaccam:
8 kuace.
Paznen 1. OcHoBHble TIOHATHSI XHUMHHM (YPOBeHb AaTOMHO-MOJICKYJISIPHBIX
npeacTraBjeHuii) 54 yaca.
[Ipenmer xumuu. XuMus Kak 4acTh €CTECTBO3HaHHUsA. BemecrBa u ux cBoiicTBa. YUucrtbie
BellecTBa M cMecH. MeTonbl TMO3HaHWS B XHMMUU: HaONo/eHue, 3KcrepuMmeHT. [Ipuembl
Oe3o0macHol paboThI ¢ 000pyaOBaHKEeM U BemecTBaMu. CTpoeHue miaMeHu. YncThie BemecTsa u



cmecu. CrnocoObl  OYMCTKH  BEIIECTB: OTCTaWBaHWe, (UIBTPOBAHHWE, BHIIAPUBAHUE,
KpUCTAJUIM3alUs, JUCTILUIALNS. PU3NUEeCKue U XUMHUUYECKHUE SIBICHUS. XUMUYECKHE PEaKLIHH.
[Ipu3HaKku XMMHUYECKUX PEaKLUHU U YCIOBUS BOSHUKHOBEHMS M TEUECHMS] XUMHUYECKUX PEaKIUi.
ATOMBI, MOJIEKYJBI W HOHBI. BeliectBa MOJIEKYJISPHOTO MU HEMOJIEKYJISPHOTO CTPOCHHS.
Kpucrannuyeckne u amopdHbie BemecTBa. Kpucrammndeckue perieTkd: WOHHAS, aTOMHas W
MoJiekyJsipHas. IIpocTele W CIIOXKHBIE BEHIECTBA. XHUMHYECKUM dJIeMEHT. MeTtamibsl H
HeMeTaJulbl. ATOMHasi eAMHUIA Macchl. OTHOCUTENbHASL aTOMHAsl Macca.  SI3bIK XUMUU. 3HAKU
XUMHYECKHX DSJIEMEHTOB. 3aKOH TIIOCTOSHCTBA COCTaBa BeIIEeCTBA. XHUMHUYECKUE (POPMYIIBL
OtHocuTenbHasi MOJEKyIsipHas Macca. KadecTBEHHBI M KOJIMYECTBEHHBIM COCTaB BEILIECTBA.
Brruncnenus no xumuueckum (opmynaMm. MaccoBast 10711 XUMHYECKOTO AJIEMEHTA B CII0)KHOM
BelIeCTBE. BaleHTHOCTh XMMMUYECKHUX JIEMEHTOB. OmpeneneHue BaJIEHTHOCTH 3JIEMEHTOB IIO
dbopmynam OMHApHBIX coenuHeHnd. CoCTaBICHUE XUMUUYECKUX (OPMYIT OMHAPHBIX COSAUHEHUHN
10 BaJICHTHOCTU. ATOMHO-MOJIEKYJIIPHOE YUE€HHE. 3aKOH COXpaHEHUs Macchl BenlecTB. KU3Hb 1
nearenbHOcTh M.B. JloMoHOocoBa. Xumuyeckue ypaBHEHHs. THIBI XUMHYECKHX PEAKIUU.
Kucmopon. Haxoxnenne B mpupoxe. Ilomyduenwe kuciopoga B jaboparopuu
MPOMBIIUICHHOCTH. DPU3MYECKUE U XUMHYECKHE CBOMCTBa Kuciaopona. I'openume. OKCHIBI.
[Ipumenenne kucnopona. Kpyrosopor kucnopoga B npupozae. O30H, auloTponus KUCIOPOAA.
Bo3nyx u ero cocras. 3ammura atMochepHOTO Bo3ayxa OT 3arps3HeHuid. Bomopoa. Haxoxnenue
B mpupone. llomydeHwe Bojopona B J1a0opaTOpuu M MPOMBIIUIEHHOCTH. Du3mdeckune u
XUMHUYECKHE CBOMCTBA BOOpoaa. Bomopoa — BocctaHoBUTENb. Mephl 0€3011acHOCTH TP paboTe
¢ BopopoaoM. [Ipumenenue Bogopona.Boga. Merons! onpeneneHus cocraBa BOJbl — aHAIMU3 U
cuHTe3. Ousndeckue CBOMCTBa Bobl. Boma B mpupoje u crocoObl €€ OYUCTKU. Adpaiusi BOJIBI.
Xumnueckue cBorcrsa BoAbl. IIpumenenue Boasl. Boma — pactBopurens. PacTtBopumoOCTb
BEILIECTB B Boje. MaccoBasi J0Ji1 pacTBOPEHHOTO BemlecTBa. KoinuecTBEeHHbIE OTHOIICHHS B
xumun. KonmndectBo BemiectBa. Monb. MomsipHasi Macca. 3akoH ABoraznpo. MosspHbIid 00beM
razoB. OTHOcuTeNbHAsE IJIOTHOCTh Ta3oB. OObEMHBIE OTHOLIEHHUS Ta30B MIpPU XUMHUYECKUX
peaKkIusx.

BaxHeiimye Kigacchl HEOpraHWYECKUX coeauHeHud. OKCHIbBI: CcOCTaB, Kiaccu(uKamms.
OcHOBHbIE U KHUCIOTHBIE OKcuabl. HomeHknatypa okcusioB. Puiznueckue U XUMHUYECKHUE
CBOICTBa, MOJy4YeHHEe M IpUMeHeHue okcuaoB. ['mapoxcuabl. Knaccudukanus ruapoKCHaoB.
OcnoBanus. Cocras. lllenoun u HepacTBopuMble ocHoBaHMs. HomeHknatypa. ®dusnueckue u
XMMHYECKHE CBOWCTBA OCHOBaHUMW. Peakiusa HeuTpanuzanuu. [lonydeHue W mnpuMEHEHUE
ocHoBaHMU. AMpoTepHble okcuabl U TUApokcunabl. Kucnorsl. CoctaB. Kiaccudukarms.
Homenknarypa. ®usznyeckue M XUMHUYECKHUE CBOWMCTBA KHUCIOT.  BBITECHUTENBbHBIN psif
meramuioB. Comu. CocraB. Knaccuduxanusa. Homenknarypa. ®usnueckue CBOICTBA COJICH.
PactBopuMocTh coseit B Boje. XuMUUecKHe CBOMCTBa cosieil. CrocoObl TMONYyYSHHUSI COJICH.
IIpumeHnenue cousel. I'eHeTnuyeckas CBSA3b MEXKIY OCHOBHBIMH KJIacCaMH HEOPIaHUYECKUX
COCTUHEHUN.

JemoncTpanuu. O3HakoMJeHHE C OOpa3llaMd MPOCTBIX W CIOXKHBIX BemecTB. CrocoObl
OYHUCTKHU BEILECTB: KpUCTaJUIM3aLus, TV CTUIUISILINS, xpomarorpadus. OnbITHI,
MOJTBEPKIAIOIINE 3aKOH COXpaHEHHs] Macchl BemiecTB. [lomyueHne u coOupaHue KUCIopoja
METOJI0M BBITECHEHMS BO3ayXa M BoJbl. Onpenenenne cocraBa Bo3ayxa. Koanexyuu [lonyuenue
BoJIopojia B ammapate Kwuma, mpoBepka BOJOpoJa Ha YHCTOTY, TOPEHHE BOJIOPOAA, COOMpaHue
BOZIOPO/Ia METOJOM BBITECHEHHUs BO3/1yXa U BOJbl. AHanW3 BOJbl. CMHTE3 BOABL. 3HAKOMCTBO C
oOpa3iiaMu OKCHOB, KHCIIOT, OCHOBaHHWM M cojeil. Helrpamuzamus ménoyn KHUCIOTOH B
MIPUCYTCTBUU UHAUKATOPA.

JlaGopaTopHble onbIThbl. PaccMoTpeHre BeIIECTB C Pa3iUYHBIMH (PU3MUYECKHMMH CBOWCTBAMH.
Paznenenne cmecu ¢ momompio MarHuta. I[lpumepsl QU3NYECKMX M XUMUYECKUX SIBICHHU.
Peakuuu, wUIIOCTpUPYIOLIME OCHOBHBIE TMPU3HAKK XapaKTEPHBIX peakiuu. PazmoxeHue
ocHoBHoro kapOonata Mmemu (II). Peakmus 3amernnenuss memm sxene3oMm. O3HaKOMIICHHE C
oOpa3iilamu  OokcuaoB. BzammopeiictBue Bomopoma ¢ okcugom  menu  (I1).OmbIThl,
MOATBEPKIAIOIINE XUMUYECKHE CBOKMCTBA KUCIOT, OCHOBaHUM.



IIpakTnyeckne padoThl
[IpaBuna TexXHWKW O€30MacHOCTH MpU paboTe B XUMHYECKOM KaOuHeTe. O3HaKOMIIGHHE C
1a00paTOpPHBIM 000PYIOBAaHUEM.
o Ounctka 3arpA3H€HHON moBapeHHOM conu. [lomydeHue W CBOWCTBAa KHCJIOpOAA.
Ilonyyenue BoOmOpOJa M M3Yy4EHHME €ro CBOWCTB. IIpurorosieHue pacTBOpPOB COJEH C
onpeaes€HHON MacCOBOM 10JIel paCTBOPEHHOTO BEILIECTBRA.
. Pemenne skcnepuMeHTaNbHBIX 3ahad MO TeMe «OCHOBHBIE KIIACChl HEOPraHMYECKHX
COCTUHEHUINY.
Pacuernbie 3agaum:
Bprunciienre OTHOCHUTETHLHON MOJICKYJIIPHON Macchl BemiecTBa mo Qopmyie. Beraucnenue
MacCOBOW JIOJIM 3JIEMEHTA B XMMHUYECKOM COCIMHEHHH. Y CTaHOBJIEHHE HpocTeiieil (hopMyIibl
BEI[ECTBA [10 MACCOBBIM JIOJISIM JJIEMEHTOB.
Haxoxnenne maccoBOM JOJMM pacTBOPEHHOIO BEIECTBA B PacTBOpE. BbIUMCIIEHHE MacChl
PacTBOPEHHOrO BEIIECTBA U BOJBI JJI1 IPUTOTOBJICHHS PACTBOPA ONPEACIEHHON KOHIEHTPALUH.
OOBEMHBIE OTHOIICHHUS Ta30B MPU XUMHUECKUX PEAKIIUSAX.
Bbruncnenus mo XUMUYECKUM YpaBHEHHUSIM Macchl, 00bEMa M KOJMYECTBA BEIIECTBa OJHOTO U3
IPOAYKTOB PEAaKLUUU [0 Macce HMCXOIHOTO BEIIECTBAa, O0bEMY WM KOJIUYECTBY BEILECTBA,
COJIEpKAIIETO ONPEAEIEHHYIO JOII0 MPUMECEH.

Pa3nea 2. Ilepuoauyeckuii 3aK0H M epHOANYECKasi CHCTEMAa XHMHYECKHX
sjemenToB .. MenneseeBa. Ctpoenue atoma.8 4acos
[TepBble MOMBITKN KIACCH(PUKANUK XUMHYECKHX 3JIEMEHTOB. [IoHSATHE O Trpymnmax CXOMHBIX
37€eMeHTOB. ECTEeCTBEHHBIE ceMelCTBa MIEIOYHBIX METAJUIOB M TAJIOTEHOB. biaropoaHeie rassbl.
ITepnonnueckuit 3akon I.M.Menneneesa. [lepuoauyeckas cucrema Kak €CTECTBEHHO — HAYYHOE
KJaccu(puKkanus XUMHIECKUX dJeMeHTOB. TabmuuHas (opma mpeacTaBiieHHs KiacCcu(HUKaAIIn
XUMHYeCKnX d3neMeHToB. CTpykTypa Tabmunbl «[lepuonnueckass cucTeMa XUMHUYECKUX
anementoB JI.M. MenzaeneeBa» (kopotkas dopma): A- u b- rpynmsl, nepuoapl. OuznuecKuit
CMBICJI OPSIAKOBOIO AJIEMEHTA, HOMEpa M€PHOo/ia, HOMEPA IPYMIbI (715 3JIEMEHTOB A-Tpym).
CtpoeHue artoma: sIpo U AJIEKTpoHHass oOojouka. CocTaB aTOMHBIX fJ€p: MPOTOHBI U
HeUTpoHsbl. M30TONBI. 3apsa aTOMHOTO siipa, MacCOBOE YHMCIIO, OTHOCUTENbHAsI aTOMHAasl Macca.
CoBpemenHast OpMyIHPOBKA MOHATHS «XUMHUECKHUM STIEMEHT.
DneKTpoHHas 000JI0YKa aToMa: MOHSATHE 00 YHEPreTUYECKOM YPOBHE (DJIEKTPOHHOM CIIOE), €ro
€MKOCTH. 3aIlOJIHEHHUE AJIEKTPOHHBIX CJIIOEB Y aTOMOB 3JIEMEHTOB IIEPBOTO — TPETHETO MEPUOIOB.
CoBpemenHas (HOpMyTHUPOBKA MEPHOIHMUECKOTO 3aKOHA.
3HaueHue nepuoauueckoro 3akona. Hayunele noctmxenus .M. MenpaeneeBa: ucrnpaBiieHUE
OTHOCHUTEJIBHBIX AaTOMHBIX MacC, IpEACKa3aHUE CYIIECTBOBAHUS HEOTKPBITBIX 3JIEMEHTOB,
MIEPECTAHOBKA XUMHYECKHMX JJIEMEHTOB B NEPUOANYECKOM cucreMe. JKu3Hb U JeSITeNbHOCTh
JI.11. Menpeneena.
JdemoncTpanmu: @Du3NyUecKWe CBOMCTBA IIEJOYHBIX METAJIOB. B3anmoneicTBUEe OKCHUIOB
HaTpusi, MarHus, ¢ocpopa, cepsl ¢ BOAOH, HCCIEIOBAHHE CBOMCTB MOJTYYEHHBIX MPOAYKTOB.
B3aunmoneiicTBre Hatpus U Kainusa ¢ Bojgod. dusznueckue CBOMCTBA rajoreHoB. Bzanmopaeiicteue
IIOMUHUS C XJIOPOM, OPOMOM U HOZ0M.

Pazgen 3. CTpoenne BemecrBa. 64acon
DNEKTPOOTPULIATEIBHOCT XUMUYECKUX 3J€MEHTOB. (OCHOBHBIE BHJbl XUMHYECKOW CBSI3U:
KOBAJICHTHAs HETOJISIpHAs, KOBAJIEHTHAs MOJIApHAs, MOHHAs. BaleHTHOCTH 3JEMEHTOB B CBETE
NIeKTpoHHOM Teopuu. CreneHb okucieHud. lIpaBuna omnpeneneHus CTENEHEH OKHUCIIECHUs
3JIEMEHTOB.
Jemoncrpanun: ComnocraBieHne (HU3NKO-XUMUIECKUX CBONCTB COSAMHEHUI ¢ KOBAaJICHTHBIMHU
Y MUOHHBIMH CBSI3SIMHU.



9 knacc.

Pazgen 1. MHoroo0pasue XuMH4eCKHX peaKuid.

Knaccupukanuss XUMHUECKUX pEaKIUi: peakuu COCTUHEHUS, PA3I0KCHHs, 3aMEIICHUS,
oOMeHa. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  peakuuu. OKuciauTeab, BOCCTAHOBUTEIb,
npolecchl OKHUCIEHUS U BoccTaHoBieHHs. (CocTaBiIeHHUE YpPaBHEHUM OKUCIUTENBHO -
BOCCTAHOBUTEJIbHBIX PEAKIMi C OMOIIbIO METO/1a AJIEKTPOHHOTO OaliaHca.

TemnoBeie 3(H(HEKTH XUMHUECKUX PEAKIHA. DK30TEPMUUYECKUE M IHIOTEPMHUYECKHE PEaKIIUU.
TepmoxuMmuueckne ypaBHEHUs. Pacuerbl MO TEpMOXMMHYECKMM YypaBHEHHSIM. CKOPOCTh
XUMUYECKUX peakuuid. PakTopsl, BIUSAIOIIME HA CKOPOCTh XUMUYECKUX PEAKIIUH.
[TepBoHavanbHOE TpeacTaBieHue o karanuse. OOpatumbie peakuuu. [[oHATHE 0 XUMHUYECKOM
PaBHOBECHH.

XVWMHMUYECKUE PEAKIHUH B BOAHBIX PACTBOpPAX. DJEKTPOJUTHI U HEIIEKTPOIUTHI. OHBI.
KaTtuons! 1 anuonsl. ['uaparHas Teopus pacTBOPOB. DJIEKTPOJIUTAYECKAST JAUCCOLMALINS KUCIIOT,
ocHoBaHWW U cojei. Cnabble W CuiIbHBIE 3JeKTpoiauThl. CreneHb aucconuanuu. CreneHb
JTUCCOLMalMu. Peakiiuu MOHHOTO oOMeHa. YCJIOBHSI TEUEHHS peakiuii MOHHOro oOMeHa 10
KOHIIAa. XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEIMHEHUN B CBETE
MPEJICTABICHUA 00 AJIEKTPOJIUTUYECCKON NUCCONMANNUA M OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX
peakuuii. [lonsiTue o TMAPOIU3E COJEH.

Jdemoncrpanuu: [Ipumepsl 9K30- U SHIOTEPMUYECKUX PEAKLIUMN.

B3anmoneiicTBre ITMHKA C COJISTHOM M YKCYCHOM KHUCIIOTOM. B3anmoaeiicTBre rpanyImpoBaHHOTO
[IMHKA W IIMHKOBOW TBUIM C COJITHOM Kuciotoi. B3ammoneiictBue oxcuma menu (II) ¢ ceproit
KHUCJIOTOM pa3HOM KOHIIEHTPAIMU MPU Pa3HbIX TeMIEpaTypax.

l'openue yris B KOHIIEHTPUPOBAHHOW a30THOW KucioTe. ['opeHue cepsl B pacIuIaBICHHON
CEJIUTpE.

HcnbiTanue pacTBOpOB BELIECTB HA DSJIEKTPUUYECKYIO MPOBOAMMOCTb. JIBMXKEHHWE HOHOB B
3JIEKTPUYECKOM TIOJIE.

IIpakTyeckne padorel: M3yueHne BIusSHUSA yCIOBUI NPOBEACHNUS XUMUYECKON PEAKIMK Ha €€
CKOpOCTb.

Pemienne skcnepuMeHTANbHBIX 3a7ad 1o TeMe «CBOMCTBAa KHUCIOT, COJE M OCHOBaHUM Kak
3JIEKTPOJIUTOB)

JlaGopaTopHsblie onbIThI: Peakinn oOMeHa MeX/1y pacTBOPAaMH DIICKTPOJIUTOB

Pacuernble 3agaun: BoluncIeHNs IO TEPMOXUMUYECKUM YPAaBHEHUSIM PEAKIIUA.

Pasnen 2. Muoroo0pa3ue BeuecTs.

Hemeramnsl. Tasorensl. IlonoxeHue B NEPUOJWYECKONW CHCTEME XUMHUYECKHUX
AJIEMEHTOB, CTpOeHHEe HUX aroMoB. Haxoxpaenwe B mnpupone. Pusnueckue U XUMUUYECKUE
CBOliCcTBa rajgoreHoB. [lonydeHue u mpuMeHEHUE rajJoreHoB. XJiop. PU3NYECKHe U XUMUYECKHE
ceorictBa xJopa. IIpumenenue xisopa. Xnoposomopon. dusmyeckue cpoictBa. [lomydeHue.
ConsgHHaa kucimota M e€ coinu. KauecTBeHHas peakuusi Ha XJOPUA-HUOHBL. Pacro3HaBaHue
XJIOPHUIOB, OPOMHUIOB, HOJIUIOB.

Kucaopon u cepa. I[lonoxenne kuciopoaa u cepsl B [ICXD, ctpoenue nx aromos. Cepa.
Amnotponust cepbl. ®dusnueckue M XUMHUYECKHE cBolicTBa. HaxoxnaeHue B Ipupoze.
[Ipumenenue cepol. CepoBomopon. CepoBomopoaHasi KucioTa W ee coid. KaudecTBeHHas
peakiust Ha cyiabpun-uoHsl.  Oxcun cepol (IV). Pusmueckne W XUMHUYECKHE CBOWCTBA.
[Tpumenenune. CeprucTas kucioTa u ee conu. KadecrBeHHas peakuus Ha CyabPuT-noHbl. OKCH
cepel (VI). Cepnas kuciora. XUMHUYECKHE CBOMCTBAa Pa30aBICHHOM M KOHIEHTPHUPOBAHHOM
cepHoil kucioThl. KauecTBeHHas peakius Ha Cyiab(haT-uOHbl. XUMUYECKUE PEAKIINH, JIe)Kalllue B
OCHOBE I10JIy4Y€HHsI CEPHOM KHMCIIOTHI B IPOMBILIIEHHOCTH. [IpuMeHEHNE CEpHON KUCIIOTHI.

A3or u ¢ocdop. Ilonoxenune azora u dochopa B [ICXD, crpoeHme ux aTomoB. A30T,
dusznyecKre 1 XUMUYECKUE CBOKCTBA, TIOMyYeHUe U npuMeHeHne. KpyroBopot a3ora B mpupo/ie.
AMMUak: Qu3NYeCKue U XMMHUYECKHUE CBOICTBA, MojiydeHue U npumeHeHue. Colu aMMOHHSL.
A3oTHas kuciota U ee cBoicTBa. OKUCIHUTEIbHBIE CBOMCTBA a30THOM KHUCIOTHI. [losnydeHue
A30THOW KHUCJIOTHI B Jlabopatopuu. XUMHYECKHE pEaKIMH, JIeKAlIlue B OCHOBE MOJyYeHUs



A30THOW KHCIJIOTBl B IPOMBINUIEHHOCTH. [IpuMeHenue a3oTHON kucinoTbl. Conau a30THOMU
KHUCJIOTHI U UX MIpUMEHEHHE. A30THBIE y100peHUsI.
®ochop. Amnorporus dochopa. dusznyueckue W XumMHUeckue cBoicTBa (ocdopa. Oxkcun
docdopa (V). Oprodochopnas kucinora u ee conu. ochopHbie ynoopeHusI.
Yraepoa u kpemuuii. Ilonoxenue yrnepona m kpemHus B IICXD, cTpoeHue ux aTromoB.
VYrnepon. Amnorponus yriaepona. Gusnueckne 1 XUMUUECKHE CBOWCTBA yriieposa. AncopOomus.
VYrapublii ra3, cBoiicTBa W (U3MOJIOTMUYECKOE [EHCTBHE HA OpraHu3M. YTJICKUCIBIH Ta3.
VYronbHas kucioTa W ee coiu. KadecTBeHHbIE peakuuu Ha KapOoHaT-wOHBI. KpyroBopor
yriaepoaa B npupozae. OpraHndeckue COeAMHEHNs yIiepoa.
Kpemunii. Oxcupn kpemuus (4). KpemuueBas kucnota u ee conu. Cmexkno. Llemenm.
Mertamiabl. [lonoxenue weramioB B I[ICXD JI.M.MenneneeBa, CTpO€HHE HX aTOMOB.
Meramueckass cBsi3b. @DuU3nNyecKWe CBOHCTBA METAUIOB. Psj  aKTMBHOCTHM METaJUIOB.
XuMuyeckue cBoiicTBa MeTaiioB. OOmiue crnocoObl moydeHrs MetamuioB. CruiaBbl METAIJIOB.
[I{emounsle MeTasuibl. [lonoXkeHNEe METOYHBIX METAJIIOB B MEPUOANYECKON CUCTEME, CTPOEHUE
ux aromoB. HaxoxxneHue B mpupoge. MarHuil M KajabUui, HUX BAKHEWIINE COCIUHEHHS.
’KecTkocTh BOJIBI U CIOCOOBI €€ YCTPaHEHUSI.
Amomunuii. IlonoxeHue anrOMUHUS B IEPUOJUYECKOM CHUCTEME, CTPOEHUE €ro aToMa.
Haxoxnenue B mpupose. dusnueckne U XMMUYECKHE CBOMCTBA altOMHHHSA. AMGPOTEPHOCTH
OKCH/JIa U TUIPOKCU/IA AITFOMUHUS.
Keneso. [lonoxenue xene3a B NIEPUOANIECKON CUCTEME, CTpOEHHE ero atoma. HaxokaeHnue B
npupoge. dusndyeckue U XUMHUYECKHE CBOMCTBA JKele3a. BakHeWIue COCIMHEHMs JKeje3a:
OKCHUIBI, TUApOKCcHabI U comu xenesa (I1) u sxenesa (I11). KauecTBeHHBIC peakiiny Ha HOHBI.
JdemoncTpanmnu: @usznueckrue CBOMCTBA rajioreHoB. [lomyduenue Xja0poBoa0pOIa U paCTBOPEHUE
€ro B BOJE.
AnnorponHsie Moaudukanun cepbsl. OOpasibl MPUPOAHBIX CYNIb(UIOB U CylIb(aTOB.
[Tonyuenne amMmmuaka U ero pacTBopeHue B Boje. O3HakomiieHHE ¢ oOpa3laMu MPHUPOIHBIX
HUTPATOB, GochaToB
Mogenu KpuCTaJUIMUECKUX PEeIIETOK aiMasa U rpadura. 3HAaKOMCTBO ¢ 00pa3amMu MPUPOIHBIX
KapOOHATOB U CHIIMKATOB

3HaAKOMCTBO C O0pa3liaMi Ba)KHEUIIUX COCTWHEHUM HATPHs, KaJus, TPUPOAHBIX COCTUHECHHUM
KaJIbLIMS, pyJaMu KeJes3a, COCIMHEHUSIMU aJIIOMUHUA.  B3aumojeicTBue MIENOYHBIX,
HIEJIOYHO3EMEIBHBIX METAJUIOB U aIFOMUHUSA ¢ BOOM. CiKUraHue Xkeie3a B KHCIOPOE U XJIOpE.
IIpakTnyeckne padorsl: [loayueHne consiHON KUCIOTHI U U3YYEHHUE €€ CBOMCTB.
Pemenne sxcniepruMeHTaNbHBIX 3aAa4 1o Teme «Kucnopon u cepa»
[Tonyyenne ammuaka u uzydeHue ero cBoicts. Ilomyuenne okcuna yriaepoaa (IV) u uzyuenue
ero cBoucTB. Pacmo3nHaBanue kapOOHATOB. PelieHne SKCIEpUMEHTANBHBIX 3aad 10 TeMe
«MeTtaibl ¥ UX COCTUHEHUSI.
JlaGopaTopHble ONBITHI:
BriTecHeHue ranoreHamu Apyr Apyra U3 pacTBOpPOB MX coenuHeHuil. KauecTBeHHBIE peakuuu
cynbdua-, cynbGur- u cynbdar- HOHOB B pacTBope. O3HaAKOMJIEHHE C oOpa3liaMH cephl U €&
MPUPOJHBIMU COETUHEHUSIMHU.
B3auMmopeiicTBue cosieit amMMmoHusi co mienodamu. KadecTBeHHBIE peaknwu Ha KapOoHAT- H
CUJIMKAT- UOHBI.
KauecTtBenHas peakiusi Ha yriaeKHUCHbIi ra3. M3ydenue oOpas3ioB meraninoB. B3zanmopeiicTeue
METAIIJIOB C pacTBOpamMu coseil. O3HaKOMIJICHHE CO CBOMCTBAMH U MPEBPAIICHUSIMU KapOOHATOB
u ruapokap6onaroB. [lomyuenue ruipokcuia aJloMUHUS U B3aUMOJICICTBHIE €0 C KUCIOTaMu U
menouamu. KauecTeHnble peakiuu Ha noHsl Fe?* u Fe*
PacuerHnbie 3agaun:
Borurcnenuss mo XUMHUYECKUM YpaBHEHHUSM Macchl, 00bEMa MM KOJTMYECTBA BEIIECTBA OJHOTO
U3 MPOJYKTOB pEeaklHy MO Macce MCXOIHOrO BELIECTBa, 0ObEMY HIIM KOJIMYECTBY BEILECTBA,
COJIEpIKaIIEro ONpPeNEIEHHYIO JOI0 IpUMecei.

Paznen 3. KpaTkuii 0030p BaskHeHIIMX OPraHM4ecKMX BellecTB.



IIpenmer opranuueckoi xumuu. Heopranmdeckue M OpPraHMYECKUE COCOUHEHUsA. YTIEPOX —
ocHoBa Jku3HM Ha 3emisie. OCOOCHHOCTH CTPOEHHS aroma yriepoJa B OpPraHU4YecKuX
COCTMHEHUSIX.

VYraesogoponsl. IlpengensHble yraeBomopoabl. MeraH, 3TaH, NOpomaH — MOPOCTEUIIHNE
NPEICTABUTENIN TPEACTbHBIX  YrIeBoAopoaoB. CTpyKTypHbIE (QOpPMYIBI  YTIEBOIOPOIOB.
['omosiornyeckuii psig mpeAenbHbIX YriaeBoaopoaoB. ['omonoru. duU3nyeckue U XUMHUYECKHE
CBOWCTBA IMpPEIEIbHBIX YIJIeBOAOPOaOB. Peakiuu ropenus u 3amenieHus. HaxoxaeHuwe B
NPUPOJE MPENENbHBIX YIriIeBOAopoAoB. IIpumenenune merana. HenpenenbHble yriieBOJOPOABI.
OTUJICHOBBIN Psii HENPENENbHBIX YIIEBOAOPOAOB. OTWieH. DU3MYECKHEe U XUMHUYECKHUE
CBOMCTBA ATUJICHA. ALIETHJICHOBBIN pPsiJi HEMPEACIbHBIX YIieBOoAOpoAoB. AuneruiieH. CBoOHCTBa
aneruieHa. llpumeHeHue anerusieHa. [IpousBomubie yriaeBomopoaoB. Kpatkuii 0030p
OpPraHUYECKUX COCIMHEHHM: OJHOATOMHBIE CHHUPTHI, KAPOOHOBBIE KHUCIOTHI, CIOKHbIE 3(DUPHL,
JKUPBI, YTJEBOABI, AMHHOKUCIOTHI, Oenku. Pomp OenkoB B opranuszme. [lonsarue o
BBICOKOMOJIEKYJISIPHBIX BemecTBax. CTpyKTypa MOJMMEpPOB: MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, CTETICHb NoJuMepu3auu. [[oJusTHIIeH, MOMUIPONUIICH, TOJTUBUHUIXIOPHI.
JdemoncTpanmu: Mojenu MOJIEKYJI OPraHMYECKUX COEAMHEHHU. ['opeHue yriieBoaopoaoB U
oOHapyXeHHe MPOAYKTOB UX ropeHusi. KauectBeHHast peakius Ha dTwieH. [lonmydeHnue sTuieHa.
PactBopenue stwiioBoro cnupra B Bojae. PactBopenuwe rimiepuHa B Boje.llomyuenune u
CBOMCTBAa YKCYCHOM KHCIJIOTBL. lccienoBaHue CBOMCTB JKUPOB: PacTBOPUMOCTb B BOAEC U
OpraHMYECKHUX pacTBopUTeNaX. KauecTBEHHbIE peakuy Ha III0KO3y U Kpaxman. O3HaKOMIIEHHE
¢ o0paznamu U3AeTui U3 MOTUITUIICHA, TTOJIUIIPOIIUIICHA, TOJIMBUHUIXIIOPUIA.
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