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1. [lnanupyemble pe3yJibTAaThl OCBOCHUS Y4eOHOI0 mpeaMeTa, Kypca.

W3yuenne XMMUU B OCHOBHOM INIKOJIE AT BO3MOXKHOCTH JIOCTUYb CIICAYIOIIMX PE3YylIbTaTOB B
HaIpPaBJICHUU JUYHOCTHOTO PAa3BUTHUS:

1. I'pask1TaHCKOTO BOCTTUTAHUSI:

- TOTOBHOCTH K BBINOJIHEHUIO O0S3aHHOCTEH rpak[JJlaHuHA U pealii3alliy ero MpaB, YBaKEHHE MpaB,
CBOOO/I M 3aKOHHBIX HHTEPECOB JAPYTHX JIIOJICH;

- aKTUBHOE y4acTHe B KU3HU ceMbu, OpraHu3aiiu, MeCTHOT0 COOOIIEeCTBa, POJHOTO Kpasi, CTPaHBI;

- HENpUsATHE JI0O0BIX (OPM SKCTPEMHU3MA, TUCKPUMHUHAIINH;

- IOHUMaHHE POJIU PA3IUYHBIX COIMAIBHBIX HHCTUTYTOB B KU3HU YEIIOBEKA;

- TIpe/icTaBIeHUuE 00 OCHOBHBIX IpaBax, CBO0OaX U 00A3aHHOCTAX TPAKAAHWHA, COLHATIBHBIX HOP-
Max M IpaBHJIaX MEXKJIMYHOCTHBIX OTHOIIEHUH B MOJMKYJITYPHOM M MHOTOKOH(eccHOHaTIbHOM O0Iie-
CTBE;

- Ipe/ICTaBICHUE O CIIOCO0aX MPOTUBOICHCTBUS KOPPYILIHUH;

- TOTOBHOCTh K Pa3HOOOpPA3HOM COBMECTHOH AEATENbHOCTH, CTPEMIICHHE K B3aUMOIOHUMAHHUIO U
B3aMMOIIOMOIIH, AKTUBHOE yYaCTHE B IIKOJIBHOM CaMOYIPaBICHUHY;

- TOTOBHOCTH K y4YacTHIO B TYMaHUTAPHOH JEATEIbHOCTH (BOJIOHTEPCTBO, IIOMOIIb JIOJISIM, HYXK/1a-
IOIIUMCSI B HEH).

2. [TaTprOTHYECKOTO BOCIIUTAHUS:

- OCO3HaHHE POCCUMCKOW Tpa)KTaHCKOW HICHTHUYHOCTU B IMOJUKYIBTYPHOM U MHOTOKOH(ECCHO-
HAJIBHOM OOILECTBE, MPOSBICHUE MHTEpEca K MO3HAHUIO POJHOTO SI3bIKA, HCTOPUH, KyIbTYpbl Poccuii-
ckoit denepanuu, cBoero kpas, HapoaoB Poccuu;

- IEHHOCTHOE OTHOIIIEHHE K JTOCTHXKEHUsAM cBoeil Poauner - Poccun, kK Hayke, HCKYCCTBY, CIOPTY,
TEXHOJIOTUSIM, O0EBBIM MOJIBUTaM M TPYJOBBIM JOCTHKEHHSIM HAPO/Ia;

- YBaK€HHE K cuMBoJIaM Poccun, rocyiapcTBEHHBIM Mpa3AHUKaM, HCTOPHYECKOMY U MPHUPOTHOMY
HACJIETUIO U TaMSATHHUKAM, TPAJAULIUAM Pa3HbIX HAPOIOB, MPOKUBAIOIINX B POAHON CTpaHe.

3. JlyXOBHO-HPaBCTBEHHOT'O BOCIIMTAHUSI:

- OpHMEHTaIMs Ha MOPaJIbHbIE IGHHOCTU U HOPMBI B CUTYaIlUsX HPAaBCTBEHHOTO BHIOOPA;

- TOTOBHOCTbH OIICHHWBATh CBOE MOBE/ICHUE U MTOCTYIIKH, TOBEJCHUE U MIOCTYIIKHU JIPYTUX JIFOJICH ¢ T10-
3ULIMU HPABCTBEHHBIX M MIPABOBBIX HOPM C YUE€TOM OCO3HAHMS MOCIIEICTBUI MOCTYIKOB;

- aKTHBHOE HEMPUATHE ACOIHAIBHBIX MTOCTYIKOB, CBOOOa M OTBETCTBEHHOCTH JINYHOCTU B YCIIOBH-
SIX UHAUBHU]IYaTbHOTO U OOIIECTBEHHOTO MPOCTPAHCTRA.

4. DCTETUYECKOTO BOCITUTAHUS

- BOCIIPUMMYHBOCTH K Pa3HbIM BUJAM MCKYCCTBA, TPATUIUSM U TBOPUYECTBY CBOETO U JAPYTUX HAPO-
JI0B, TIOHUMaHNE SMOIIMOHAIIFHOTO BO3/ICHCTBHSI HCKYCCTBA;

- OCO3HAHHE BaKHOCTH XYAOXKECTBEHHOU KYIbTYphI KaK CpPeICTBa KOMMYHUKAIIUKA M CaMOBBIPaXKe-
HUS;

- TIOHUMaHHE LIEHHOCTH OTE€YECTBEHHOI'O M MHUPOBOIO MCKYCCTBA, POJIM 3THUYECKUX KYJIbTYPHBIX
TpaguLUi U HAPOJHOTO TBOPYECTBA;

- CTpeMJIEHUE K CAMOBBIPAKEHHUIO B Pa3HBIX BUAAX HCKYCCTBA.

5. ®u3MYECKOro BOCIUTAHUS, (POPMUPOBAHUS KYJIBTYPHI 3A0POBbS U SMOLIMOHAIBHOTO OJIaromnoiy-
Y

- OCO3HAHME [IEHHOCTH KU3HH;

- OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBbIO M YCTAHOBKA Ha 3JI0POBBIN 00pa3 >kMU3HU (310pO-
BOE MTUTaHUE, COOJIOICHNEe TUTUEHHYECKUX TPaBWII, COATaHCUPOBAHHBIN PEXUM 3aHATHI U OTIBIXA, pe-
ryJsipHas Gu3ndeckast akTUBHOCTB );

- OCO3HaHHWE TIOCJIEJCTBHI W HENPHUATHE BPEAHBIX MPHUBBHIYEK (YIIOTPEOICHHE aIKOTOJISI, HApKOTH-
KOB, KypeHue) 1 UHbIX (hopM Bpeaa i GU3NIECKOT0 U ICUXUYECKOTO 370POBBS;

- COOJTIOJICHHE TPaBHJT OE30MMaCHOCTH, B TOM YHCIIE HAaBHIKOB 0€30TaCHOTO TIOBEJICHHS B MHTEPHET-
cpene;



CIOCOOHOCTH AIANTUPOBATHCS K CTPECCOBBIM CUTYallUsIM U MEHSIOIIMMCS COLIMAIbHBIM, HH(pOpMa-
LIMOHHBIM M IPUPOAHBIM YCJIOBUSAM, B TOM YHCIIE OCMBICIASA COOCTBEHHBIN ONBIT U BBICTpauBas Jallb-
HEHIIne ey,

- YMEHUE IPUHUMATh ce0s1 U JPYTuX, HE OCYXKJas;

- YMEHHE 0CO3HABaTh SMOLIMOHAJIBHOE COCTOSHUE Ce0sl U IPYTUX, YMEHUE YIPABIATH COOCTBEHHBIM
SMOLIMOHAJIBHBIM COCTOSIHUEM;

- ¢(hOpMUPOBAHHOCTH HaBbIKa peQIIeKCHH, IPU3HAHUE CBOETO MIPaBa Ha OMIMOKY U TAKOTO e MpaBa
IPYTOro 4eIoBeKa.

6. Tpy10BOrO BOCIIUTAHUS:

- YCTAaHOBKAa Ha aKTUBHOE y4YacTHE B PEIEHUM NMPaKTHUYECKUX 3ajau (B paMkax ceMmbu, OpraHuza-
IIUHM, TOPOJIa, Kpas) TEXHOJOTUYECKOH M COLMAIBHOW HAINPaBIECHHOCTH, CIIOCOOHOCTH WHUIIMHPOBATH,
IUIAHUPOBATh U CAMOCTOSITEIIBHO BBIIIOJIHATH TAKOTO POJA ACSITEIBbHOCTD;

- MHTEPEC K MPAKTUUYECKOMY M3Y4EHUIO Mpodecchii U TpyAa pa3InyHOro poja, B TOM YHCIe Ha OC-
HOBE IPUMEHEHUS U3y4aeMOro IIPEIMETHOIO 3HAHUS;

- OCO3HAHHE BXHOCTH OOYYEHUS HA MPOTSDKEHUH BCEH KU3HU JJISL YCIICIIHON podecCnoHaIbHOM
NesTeIbHOCTH U pa3BUTHE HEOOXOAUMBIX YMEHHUH AJIS 3TOTO;

- TOTOBHOCTb aJallTUPOBATHCA B IPOPECCHOHATBHOI cpee;

- YBaXXCHHE K TPYLy U pe3yJbTaTaM TPYIOBOU JEATEIBHOCTH;

- OCO3HAHHBIA BBHIOOP M MOCTPOEHUE MHAMBHIYAJIbHON TpaeKTOpUM 0Opa30BaHUS U KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX M OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH.

7. DKOJIOTUYECKOTO BOCIIUTAHUS:

- OpUEHTAaIUs Ha IPUMEHEHUE 3HaHUI U3 COLMANIbHBIX U €CTECTBEHHBIX HAyK JUIA pElIeHUs 3aja4d B 00-
JACTH OKpYXarolleW Cpelpl, IUIAHUPOBAHUS MOCTYNKOB M OLIEHKH HX BO3MOXKHBIX IOCIEACTBHM JUIs
OKPY>KaIOILE! Cpebl;

- TIOBBIIIEHUE YPOBHS 3KOJIOIMYECKOM KYNbTYpPbl, OCO3HAHUE IVI00AIBHOIO XapaKkTepa 3KOJIOoruye-
CKUX IIPOOJIEM U IyTeH uxX pereHus;

- aKTUBHOE HETIPUATUE JEHUCTBUM, TPUHOCAILINX BPEl OKPYKAIOIIEH Cpee;

- OCO3HAHHE CBOEU POJM KaK rpa)<JlaHUHAa U MOTPeOUTENs B YCIOBUAX B3aUMOCBS3U NPHPOJIHOH,
TEXHOJIOTHYECKON U COLUAIIBHOM Cpe;

- TOTOBHOCTb K Y4aCTHIO B IPAKTUYECKON JEATEIBHOCTH SKOJIOIMYECKON HAIPaBICHHOCTH.

8. LleHHOCTH HAYYHOI'O TO3HAHUS:

- OpUEHTalus B JIEATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY Hay4YHbBIX MPEJCTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YE€IOBEKa, MPUPOJbI U OOIECTBA, B3aUMOCBA3SIX UEIOBEKa C MPUPOJHON U
COLMAJILHOW CpeNoi;

- OBJIAJICHUE SA3BIKOBOW M YUTATEJIBCKON KYJIBTYPOU KaK CPEICTBOM IIO3HAHUS MUPA;

- OBJIAJICHME OCHOBHBIMM HaBBIKAMH HCCJIEOBATEIBCKON NEATEIBHOCTH, YCTAHOBKA HAa OCMBICIIE-
HUE OIbITa, HAOJIIOIEHUH, TTOCTYNIKOB M CTPEMJICHHE COBEPIICHCTBOBATH MYTH JOCTH)KEHUS WHAWBUIY-
aJIbHOTO U KOJUIEKTUBHOTO OJIarOMOIy4usl.

MeTtanpeaMeTHBIMH pe3yJIbTaTaMU OCBOEHUS SIBJISIOTCS:

1. OBnageHust HaBBIKAMM CaMOCTOSITEIBHOTO IPUOOPETEHHsI HOBBIX 3HAHUN, OpraHU3aIlK y4eOHOH
NeSITEIbHOCTH, TOUCKA CPE/ICTB €€ OCYIIECTBICHUS.

2. YMeHHUs TUIaHUPOBATh IYTH JOCTH)KEHHUS LIeJIel HA OCHOBE CAMOCTOSATEIBbHOTO aHAIn3a YCJIOBUN
U CPEJCTB UX JOCTUKEHHMS, BBIIETSAThH AlIbTEPHATUBHBIE CIIOCOOBI TOCTUKEHUS LIEJIH.

3. YMeHue noHUMaTh NpobiieMy, CTaBUTh BOIIPOCHI, BBIABUIaTh THIIOTE3Y, CTPYKTYPUPOBATh MaTe-
pHaJl, MPOBOJIUTH IKCIIEPUMEHTHI, apT'yMEHTHPOBATH CBOIO MO3UIHIO, (POPMYIHPOBATh BBIBOJBI U 3aKIIIO-
YEHMUSL.

4. YMeHue COOTHOCUTH CBOM JECHCTBHS C IUIAHUPYEMBIMU pPe3yJbTaTaMH, KOHTPOJIMPOBATh CBOU
JEMCTBUS B IPOLIECCE JOCTUKEHMSI pE3YJIbTATA.

5. ®opmMupoBaHUE U pa3BUTHE KOMIETEHTHOCTH B 00JIACTU MCIOJB30BaHUS MHCTPYMEHTOB U Te€X-
HUYECKUX CPEACTB MH(OPMAIIMOHHBIX TEXHOJOTUI KaK MHCTPYMEHTAJIbHON OCHOBBI Pa3BUTHS KOMMYHHU-
KaTUBHBIX U MO3HABaTEeNbHBIX Y Y /I,

6. YMeHue co3/1aBaTh, IPUMEHATh U MIPe0Opa30BbIBATh 3HAKU M CUMBOJIBI JIJIS1 PEIICHUs] yUeOHBIX U
MO3HABATENIbHbIX 3a]1a4.

7. CB0OOIHO M3BIEKATh HH(OPMALIHIO.



8. YMeHue Ha MPaKTUKE MOJIh30BATHCS OCHOBHBIMH JIOTHYECKHUMH TIPUEMaMH, METOIaMU Ha0JIro 1e-
HUS, MOJICITMPOBAHMS, PEIICHUS TIPOOJIeM, IIPOTHO3UPOBAHUS U T.II.

9. YMeHHe OpraHu30BaTh CBOKO KU3Hb B COOTBETCTBUU C MPEICTABICHUSIMU O 3JOPOBOM 0Opaze
YKU3HH, MIPaBax u 00S3aHHOCTAX IPaKIaHIHA.

10. YMeHue BBITIOTHSATE MO3HABATEIBHBIC U IPAKTHYSCKUE 3aJaHUSI.

11.YMenue paboraTh B rpyIe, apryMEHTHPOBAHHO OLICHUBATh CBOM JCHCTBHS M OJTHOKJIACCHUKOB.
[TpoayKTHBHO pa3pemaTh KOHPIUKTHIL.

IIpenMeTHBIMH pe3yJIbTaTaMU OCBOCHUS SIBJISIOTCS:

1. ®opMupoBaHHE MMEPBOHAYATBHBIX CHCTEMAaTU3UPOBAHHBIX MPEACTABIICHUH O BEIIECTBAX, UX Ipe-
BpAIICHUSAX U MPAKTHYCCKOM IMPUMEHCHHH; OBJIAJICHHE MOHATHHHBIM aIlliapaToM U CHMBOJIMYECKHM SI3bI-
KOM XMMHUH.

2. Oco3HaHue OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHHUS, XMMHYECKUX TPEBPAIICHUN HEOPTaHMYECKUX BEIIECTB KaK OCHOBHI MHOTHX SIBJICHHM
YKUBOWM M HES)KMBOW IIPUPOIBI; YIIIyOJICHHE MPEACTABICHUH O MAaTepHUAIBHOM €IMHCTBE MUDA.

3. OBnazicHre OCHOBAaMH XMMHYECKON TPAaMOTHOCTH: CIIOCOOHOCTHIO aHATM3UPOBATh U OOBEKTUBHO
OILICHHWBATh JKU3HCHHBIC CUTYAIlUH, CBA3aHHBIC C XUMHCH, HABbIKAMHU 0C30MacHOrO OOpaIlleHHs C Belle-
CTBaMH, YMEHHEM aHAJIN3UPOBATh U TUTAHUPOBATH YKOJIOTHYECKU OE30IMaCHOE ITOBEICHHE.

4. ®opMUPOBaHWE YMEHUN yCTAaHABJIMBAThH CBSI3U MEKIY PEaIbHO HAOJIOIAEMbIMH XUMHUYCCKHMH
SIBJICHUSIMA W TIPOIECCAMH, TPOUCXOISIIAMUA B MHUKPOMHPE, OOBSICHATH MPHYMHBI MHOT0O0Opas3wsi Be-
IIIECTB, 3aBUCUMOCTh X CBOMCTB OT COCTaBa M CTPOCHHUSI.

5. [IproOpeTeHue OIbITa UCIIOIH30BAHMS PA3IMIHBIX METOJOB H3yUCHHS BEIIECTB, TPOBEICHUE HE-
CIIOKHBIX XUMHUYECKHX YKCIICPHUMEHTOB.

6. YMeHHE OKa3bIBaTh MEPBYIO TIOMOIIb IIPH OTPABJICHUSX, 0)KOTaX M APYTHX TPaBMax, CBS3aHHBIX
C BEIIECTBAMHU.

7. OBnazneHue npueMaMu paboThl ¢ UHPOpMaLE XUMHUUECKOTO COJEPKaHuUs.

8. Co3manue OCHOBBI Al POPMHUPOBAHUSI MHTEpPECAa K PACHIMPEHUIO M YIIYOJICHUI0O XMMHUYECKUX
3HAHUIA.

9. ®opmupoBaHUE MPEICTABICHUH O 3HAYCHUH XUMHUYECKOW HAyKH B PEIICHUH COBPEMEHHBIX KO-
JIOTUYECKHUX MPOOIIEM.

8 kiacc.

OcHOBHbIE IOHATHSI XUMUH (YPOBEHb ATOMHO-MOJIEKYJIAPHBIX MPeEICTABIEHUI)

BrImyckHUK HAy4IUTCS:

-OIMCHIBATh CBOMCTBA TBEPABIX, XKHUJIKHX, Ta3000pa3HbIX BEIICCTB, BBIICISAS HMX CYIICCTBCHHBIC
MIPU3HAKY;

- XapakTepu30BaTh BEIIECTBA IO COCTABY, CTPOCHHUIO M CBOWCTBAM, YCTaHABJIMBATh INPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEK]ly JaHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

- PAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATUN: aTOM, MOJIEKYJId, XUMUYECKUM JIEMEHT,
MPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, BAJICHTHOCTh, UCITOJIb3Ys 3HAKOBYIO CHCTEMY XHUMUU;

- 300paxaTh COCTaB MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (OPMYI U CYITHOCTh XUMH-
YECKHUX PEAKIHI C TOMOIIbI0 XUMHUYECKUX YPABHEHU;

- BBIUYMCIIITE OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BELIECTB, a TAKXKE MACCOBYIO
JIOJTI0 XUMHYECKOT'0 dJIEMEHTA B COCTUHESHUSX

- CPaBHHUBATh I10 COCTAaBY OKCUbI, OCHOBaHUs, KUCIOTBI, COJIH;

- KJ1accu(UIUPOBATH OKCUIBI U OCHOBAHUS IO CBOMCTBAM, KUCIOTHI U COJIU — IO COCTaBY;

- ONUCBIBATh COCTaB, CBOMCTBA U 3HA4YCHHE (B MPUPOJIC M MPAKTUUECKON AESITEILHOCTH YEIIOBEKA)
MPOCTBIX BEUIECTB — KUCIOPOJa U BOJIOPOJIA;

- JlaBaThb CPABHUTEJIBHYIO XapPAKTEPUCTHUKY XUMHYECKHX JJIEMEHTOB U BAKHEMIIMX COCIUHEHUH
€CTECTBEHHBIX CEMEHUCTB MICJTOUYHBIX METAJIOB M T'aJIOT€HOB;

- TIOJTB30BAThCSI TAOOPATOPHBIM 00OPYIOBAaHHEM U XMMHYECKOH TOCYI0H;

- MPOBOJUTH HECIOKHBIE XUMHYECKUE OIBITHI ¥ HAOTIOIEHUS 32 N3MEHEHHEM CBOWMCTB BEIIECTB B
MPOILIeCCe UX MPEBPAIICHUIA; COOIIOIAaTh MPpaBUiIa TEXHUKU 0€30MaCHOCTH MPH MPOBEJICHUH HAOIIOACHUIA
U ONBITOB;



- pa3nuYaTh SKCIEPUMEHTAIBHO KUCIOTHI U IEJI0YH, TOJb3YiICh HHANKATOPAMH; OCO3HATH HE00X 0-
JTUMOCTB COOJTIOJICHUS Mep 0€30MaCHOCTH MPU OOpAIEHUH C KUCIOTaMH | IIEJT0YaMH.

BoIlyCKHHK OJIYYUT BO3MOXKHOCTb HAYYUThCS:

- TPaMOTHO 00palaThecs ¢ BEIIECTBAMU B TOBCEHEBHOMN KU3HMU;

- OCO3HaBaTh HEOOXOJIMMOCTH COOJIIOJICHUSI MPABWIJI DKOJOTHUYECKHM O€30MacHOro TOBEICHUS B
OKpY>Karolle NpupoIHON Cpee;

- MIOHUMATh CMBICII U HEOOXOJMMOCTh COOIOICHUS MIPEANMCAHUH, IPEAIaraéMbIX B HHCTPYKIIUSIX
10 UCIIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHUH U JP.;

- HCIIOJIB30BaTh MPUOOPETCHHBIC KIIFOYEBBIE KOMIIETCHTHOCTH IMPHU BBIMOJHEHUN HCCIICIOBATEIb-
CKHUX MPOEKTOB 10 U3yYEHUIO CBOICTB, CIIOCOOOB MOJIYYE€HHUS U PACIIO3HABAHUS BEIIECTB;

- pa3BUBaTh KOMMYHUKATHUBHYIO KOMIIETEHTHOCTb, UCIIOIb3Ysl CPEACTBA YCTHOIO M MUCHMEHHOIO
OOIIeHHUS], IPOSIBJIATh TOTOBHOCTh K YBaXEHUIO MHOW TOYKH 3PEHUS MPH OOCYXKIACHUHU PE3YJIbTATOB BbI-
MIOJTHEHHOM paboThI;

- OOBEKTUBHO OIEHUBATh MH(GOPMAIUIO O BEIIECTBAX U XUMUYECKUX IMPOIIECcCax, KPUTUYECKU OT-
HOCHTBCSI K TICEBJIOHAYYHOU HMH(OpMAIHU, HETOOPOCOBECTHOW peKiaMe, KacarolIelcs MCIOJIb30BAHUS
Pa3IMYHBIX BELIECTB.

Ilepuoanueckunii 3aK0OH M NMEPUOINYECKAsA cUCTeMa XUMHYecKHX j1eMeHTOB .. Menaenee-
Ba. CTpoeHue BelecTna.

BrinyckHuk HayuuTes:

- KJI1accu(UUUPOBATh XUMHUECKHUE AJIEMEHTHI HAa METaJUIbl, HEMETaJIbl, SJIEMEHThI, OKCUIbI U
THAPOKCHUJIBI KOTOPBIX aM(OTEpHBI, © MHEPTHBIC JIEMEHTHI (Ta3bl) JUIsi OCO3HAHUS BAXKHOCTH YIOPSIO-
YEHHOCTH HAYYHBIX 3HAHUI;

- pacKpbIBaTh CMBICI Neproandeckoro 3akona /.M. Menaeneena;

- OINHUCHIBaTh U XapaKTepU30BaTh TAOIUYHYIO (POpPMY MEPUOIUYECKON CHCTEMbl XMMHUYECKUX dJie-
MEHTOB;

- XapaKTepHU30BaTh COCTAaB aTOMHBIX SJIEp U PACIpPEACIICHHE YHCIIA 3JIEKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHYECKHUX SJIEMEHTOB MAaJIbIX MEPUOIOB MEPUOAMUYECKOM CHCTEMBI, a TAaKXKe Kallusi U
KaJIbLIMS;

- pa3au4aTh BUJIBI XUMUYECKON CBSI3M: HOHHYIO, KOBAJICHTHYIO TIOJIAPHYIO, KOBAJCHTHYIO HETIOJSP-
HYIO U METaJNINYECKYIO;

- U300paxkaTh JJICKTPOHHBIC (HOPMYIIBI BEIIECTB, OOPA30BAHHBIX XUMHYCCKHMH CBS3SIMU Pa3HOTO
BH]IA;

- BBISIBJISITH 3aBUCUMOCTH CBOMCTB BEILIECTBA OT CTPOCHHMS €r0 KPUCTAJUTMUECKOU pereTKu (MOHHOM,
aTOMHOM, MOJIEKYJIIPHOM, METaJITMYECKOMN );

- XapaKTepU30BaTh XMMHUYECKHE IJIEMEHTHl U UX COCIMHEHUS] HAa OCHOBE IMOJIOKEHHUS DJIEMEHTOB B
MEePUONYECKON CUCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

- OMMUCHIBATh OCHOBHBIE MPEANOChUIKN OTKpbITU .M. MeHneneeBbIM MeproIMUE€CKOTrO 3aKOHa
U TIEPUOINYECKON CHCTEMBI XMMHUECKUX 3JIEMEHTOB U MHOTO00pa3HYI0 HAYYHYIO AESTeNbHOCTh YUeHO-
ro;

- XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHHUE NIEPHUOJINYECKOTO 3aKOHA U NTEPUOIH-
YeCKOW cUCTeMbl XuMHYecKux aaeMeHToB /.M. Menjemneena;

- OCO3HaBaTh Hay4YHbIE OTKPBITUS KaK pPe3yiabTaT JUIMTEIbHBIX HAOIIOICHUH, ONBITOB, HAYYHOU TO-
JIEMUKH, IPEOJOJICHUS TPYAHOCTEN! U COMHEHMIA.

BhINyCKHHMK OJIYYUT BO3MOKHOCTb HAYYUThCS:

- OCO3HaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM JIJIsl TPAKTUUECKON JEATETHHOCTH YETI0BEKA;

- OMUCBIBATh U3YYCHHBIE OOBEKTHI KaK CHCTEMBI, TPUMEHSIS IOTUKY CHCTEMHOTO aHalln3a;

- TMIPUMEHATH 3HAHHS O 3aKOHOMEPHOCTSX MEPUOAMYECCKON CHUCTEMbl XUMHUYECKHUX DJIEMEHTOB IS
OOBSICHEHUS U MIPEIBUICHUSI CBOMCTB KOHKPETHBIX BEIIIECTB;

- pa3BuBaTh WH(POPMAIMOHHYIO KOMIIETEHTHOCTh TOCPEJICTBOM YriayOJeHUs 3HAaHUN 00 MCTOpUH
CTaHOBJICHUS] XUMHYECKOM HAYKH, €€ OCHOBHBIX MOHSTHI, MEPUOANYECKOTO 3aKOHA KaK OJJHOTO U3 BaX-
HEUIX 3aKOHOB MPUPO/IBI, & TAK)KE O COBPEMEHHBIX JIOCTHIKEHUAX HAYKU U TEXHHKH.

9 kaacc.

MHoroo0pa3ue XuMHYECKHX peaKkuuid.

BrinyckHuK HayduTcs:



- OOBSICHATH CyTh XUMHUYECKUX MPOIECCOB;

— Ha3bIBaTh NPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIuii;

— yCTaHaBJIMBAaTh IMPHUHAJUIEKHOCTh XUMUYECKOW pEaKIUU K ONPEACeIEHHOMY THIY 10 OJHOMY
U3 KJIacCU(UITMPOBAHHBIX TTPU3HAKOB:
1) mo 4yucity M COCTaBy MCXOJHBIX BEUIECTB M MPOIYKTOB PEaKUuu (peaklUd COEIUHEHUS,

pasioxeHus, 3aMeIIeHuUs u oOMeHa);
2) 1O BBIICIICHUIO WM MOTJIOMIEHUIO TEIUIOTHI (PEaKIMU SK30TEPMUYECKUE U DHIIOTEPMUYE-
CKHE);

3) 1O W3MEHEHHWIO CTENCHEH OKUCJICHUS XHMHUYECKHX DJIEMEHTOB (OKHCIIUTEIIBHO-
BOCCTAaHOBUTCIIbHBIC peaKLII/II/I);

4) mo obpaTuMoCTH TIporiecca (peakuu 0OpaTuMble U HEOOpaTUMBIE);
— Ha3bIBaTh (PAKTOPHI, BIUSIONINE Ha CKOPOCTh XUMUYECKUX PEaKIUi;
— Ha3bBaTh (PAKTOPHI, BIUSIONINE HA CMEIIEHNE XUMUYECKOTO PABHOBECHS;
— COCTaBJIATH YPABHEHHSI DJICKTPOIUTUYCCKON JUCCOIUAIIUU KUCIIOT, MIEI0OYeH, COJICi; MOJIHbIC
Y COKpAIllEHHBIC HOHHBIC YPABHEHHSI PeaKIiii OOMEeHa; ypaBHEHUSI OKUCITUTEIBHO - BOCCTAHO-
BUTEJIbHBIX PEaKLU;
— TPOTHO3UPOBATH MPOIYKTHl XUMHUYECKUX peakiuil 1o (GopmyrnaM / Ha3BaHHUSM HUCXOJTHBIX Be-
IIECTB; OMPEIEISITh HCXOIHBIC BEIIECTBA 1O (hopMyJiaM / Ha3BaHUSM MTPOTYKTOB PEAKIUY;
- COCTABJISITh YPaBHEHHsI pEaKLUi, COOTBETCTBYIOIINX MOCIEI0BATEIILHOCTH («IIETIOUKE») MpeBpa-
IICHU HEOPTaHMYECKHUX BEIIECTB PA3IMYHBIX KIIACCOB;
- BBISIBIISITH B MIPOLIECCE IKCIIEPUMEHTA MPU3HAKHI, CBUJIETEIbCTBYIONINE O TPOTEKAHUN XUMHYECKOM
peaxnuu;
- TOTOBUTH PACTBOPHI C ONPEIEICHHO MacCOBOI1 10JIel paCTBOPEHHOTO BEIIECTBA;
- OIPENETIATH XapaKTep CPelbl BOJHBIX PACTBOPOB KHUCIOT M IICIOUYSH M0 U3MEHEHUIO OKPACKU MH-
JTMKaTOPOB;
- TIPOBOJIUTH KAa4YECTBEHHBIC PEAKIIMH, ITOATBEPIKIAIONINE HAIMYME B BOJHBIX PACTBOPAX BEIISCTB
OTJIENbHBIX KATHOHOB M aHUOHOB.
BBITTyCKHHK TIOJTyYUT BO3MOYKHOCTHh HAYUUTHCS:
- COCTaBJISITh MOJICKYJISIPHBIE U TOJHBIE HOHHBIE YPABHEHHUS MO COKPAIICHHBIM HOHHBIM YpaBHEHHU-
M,
- TIPUBOAMTH MPUMEPHI PEAKIIHN, MOATBEPKAAIOIINX CYIIECTBOBAHUE B3aUMOCBS3U MEX]Y OCHOB-
HBIMH KJIACCAMU HEOPTaHUICCKUX BEIIECTB;
- IPOTHO3UPOBATh PE3yNbTAThl BO3ACHCTBUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOU peak-
uu;
- TIPOTHO3UPOBATh PE3yJbTAThl BO3JEHCTBUS PA3TUYHBIX (PAKTOPOB HA CMEIICHHE XHUMHUYECKOTO
paBHOBECHS.
MHoroo0pa3ue BemecTs.
BBITyCKHUK HAy4IUTCS:
— OIpeAensiTh MPUHAICKHOCTh HEOPraHUYECKHX BEHIECTB K OAHOMY M3 M3YYEHHBIX KIac-
COB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCUJIbI, OCHOBAHUSI, KUCIOTHI, COJIH;
—  COCTaBJIATH GOPMYJIIBI BEMIECTB 110 UX HA3BAHUSIM;
—  OIpEAeNsTh BAICHTHOCTh U CTCTICHh OKHUCIICHHSI SJICMEHTOB B BEIICCTBAX;
—  COCTaBJIATH (POPMYIIBI HEOPTAHUUYECKUX COSAMHECHHM 110 BAJICHTHOCTSAM U CTETICHSIM OKHUCIIC-
HUS DJIEMEHTOB, a TaKXKe 3apsgaM HMOHOB, YKa3aHHBIM B TaOJHIIE PAaCTBOPUMOCTH KHUCIOT,
OCHOBaHUI U COJICH;
— OOBSCHATH 3aKOHOMEPHOCTU M3MEHEHHS (PH3UYECKHX M XUMUYECKHX CBOMCTB MPOCTHIX BE-
IIECTB U UX BBICIINX OKCHIOB, 00Pa30BaHHBIX AJIEMEHTAMU BTOPOTO M TPETHETO MEPUOIOB;
— Ha3bIBaTh OOIIME XMMHYCCKHE CBOMCTBA, XapaKTEPHBIC JUIS TPYIIT OKCHIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX.
— Ha3bIBaTh O0IIME XUMUYECKUE CBOWCTBA, XapaKTEPHBIE TSl Ka)XI0T0 Kjacca BEIECTB;
— TPUBOJUTH MPUMEPHI PEAKIINi, TOITBEPIKIAIONINX XUMUYECKHUE CBOMCTBA HEOPTAHUUECKUX
BEILIECTB: OKCHIO0B, KMCIIOT, OCHOBAaHUM U COJICH;



ONPEIENATh BEIIECTBO — OKHUCIMTEIb U BELIECTBO — BOCCTAHOBUTENb B OKHMCIUTEIBHO —
BOCCTAHOBUTEJIbHBIX PEAKLIUX;
COCTABJIATH JIEKTPOHHBIN OaaHC MO MPEI0KEHHBIM CXEeMaM PEaKIM;
MIPOBOJIUTH JTAOOPATOPHBIE OMBITHI, MOATBEPXKIAIONIME XUMHUECKHE CBOIMCTBa OCHOBHBIX
KJIACCOB HEOPraHUYECKUX BEILECTB;
IIPOBOJIUTH J1a0OPATOPHBIE ONBITHI IO MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BELIECTB:
BOZOPOJA, KHCIOPOJa, YIIIEKUCIOro Tra3a, aMMHAKa; COCTAaBJIATh YPAaBHEHUS COOTBETCTBY-
FOIIUX PEAKLIUMN.
BBINyCKHMK IIOJIyYUT BO3MOYKHOCTb HayUUThCS:
IIPOrHO3MPOBATh XUMUYECKUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTABA U CTPOCHUS;
IIPOrHO3UPOBATh CIIOCOOHOCTh BEIIECTBA MPOSABIATh OKMCIUTEIbHBIE WIN BOCCTAHOBUTEb-
HBIE CBOMCTBA C YYETOM CTEIIEHEH OKHCIICHUS DJIEMEHTOB, BXOAAIIUX B €0 COCTAB;
BBISIBJIATH CYIIECTBOBAHUE I'€HETUYECKOM B3aMMOCBSA3M MEXAY BELIECTBAMM B psLy: NPO-
CTOE€ BEILECTBO — OKCHJI — KHUCIIOTA/TUIPOKCU — COJIb;
XapaKkTepu30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM M a30THOW KUCIIOT;
MPUBOANUTH MPUMEPHI YPABHEHUHN pEaKIii, JeXKaIuX B OCHOBE MPOMBIIUICHHBIX CIIOCOOOB
IIOJIyYEHUSI aMMHUAaKa, CEPHOM KHUCIIOTBI, YyI'yHA U CTaJlu;
OIUCHIBATh (PU3NYECKUE U XMMUYECKHUE MPOLECCHI, SBISAIOIIMECS YaCThl0 KPYroBOpOTa Be-
LIECTB B IIPUPOJCE;
OpPraHU30BbIBATH U OCYILECTBIIATH IIPOEKTHI 110 UCCIIETOBAHUIO CBOMCTB BEIIECTB, UMEIOIINX
BAKHOE IIPAKTUYECKOE 3HAYECHUE.

Tabanna TeMaTH4eCKOro pacnpeaejJeHust KOJIH4eCTBa 4acoB.

Ne Pa3peanl. TeMmbl. Koan4yecTBO 4acoB
n/n Pabouas Pabouas
ABTOpCKasi npo- nporpamma
nporpamMma rpaMma o KJjaccam
(H.H. I'apa) 8 9
KJace | KJjace
1 OcHOBHBIE TOHATHS XHUMHUH (YpPOBEHb 51 51 54 i
ATOMHO-MOJIEKYJISIPHBIX NTPEICTABICHHI)
Ileppoauueckuil 3aKOH M NMEPUOIUYECKAS
2 cucremMa XuMuueckux osnemeHto J[.M. 7 7 7 -
MenpeneeBa. CTpoeHHne aroma
3 CrpoeHue BeniecTBa. XUMUYECKast CBSI3b 7 7 7 -
4 MHoroo6pasue XuMH4YEeCKIX peaKui 15 15 - 15
5 MHuorooOpasue BelecTB 43 44 - 44
6 Kpatkuii 0030p BakHEWIIUX OpraHuye- 9 9 ) 9
CKHX BEILIECTB
7 Bcero yacos 132 136 68 68
8 PesepB cBOOOAHOTO BpeMEeHH 8 - - -

2. Copepxanue y4eOHOI0 npeamera, Kypca
8 kuace
Pa3znen 1. OcHOBHBbIE NOHATHSA XUMHUH
(YpoBeHb aTOMHO-MOJIEKYJISIPHBIX NPeACTABJIEHU).

IIpenmer xumun. XuUMHs Kak 4acThb €CTECTBO3HaHUA. BemecTBa u ux cpoiictBa. Yucrteie
BelleCTBa U cMecH. MeTobl TO3HAHUS B XUMUU: HAOII0IeHne, dKkciepuMeHT. [Ipuembl 6e30macHoi
paboThl ¢ 00opyAoBaHUEM U BemecTBaMu. CTpoeHHe TIIIaMEeHH.
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Yuctele BemecTBa U cMecd. CriocoObl OYMCTKM BEIIECTB: OTCTaWBaHUE, (DUIBTPOBAHUE,
BBINAPUBAHUE, Kpucmaniuzayus, oucmuaiayus. Pu3ndeckre 1 XUMUYECKHE SIBIEHUA. XUMUYECKHE
peakuuu. [Ipy3Haku XMMHUYECKUX pPEaKIMHA M YCIOBUSI BOSHUKHOBEHUS U TEUEHMS] XUMUUECKUX pe-
aKIUH.

ATOMBI, MOJIEKYJIBI U HOHBI. BemiecTBa MONEKYJISIPHOrO U HEMOJEKYJISPHOTO CTPOCHUS.
Kpucramnmnueckue n amopgHsie Beniectsa. Kpucraminuyeckue peleTki: HOHHAasi, aTOMHAast U MoJie-
KyJsipHas. 3aBUCUMOCTb CBOMCTB BELIECTB OT THIA KPUCTAIMUECKOM pemeTku. I[IpocTeie u cinox-
HbIE BEIIeCTBA. XMMUYECKUN 371€MEHT. MeTaiibl 1 HeMeTauibl. ATOMHAsl eiuHUIa Maccbl. OTHO-
CUTEJIbHAsl aTOMHas Macca. SI3bIK XMMUU. 3HaKU XUMUYECKUX JIEMEHTOB. 3aKOH IOCTOSIHCTBA CO-
CTaBa BellecTBa. XuMudeckue Gpopmynbsl. OTHOCUTENbHAS MOJIEKY/sipHas Macca. KauecTBeHHBbIN U
KOJIMYECTBEHHBIN COCTaB BelIeCTBa. Brruncinenus mo xumMudeckuM popmynam. MaccoBas 1075 Xu-
MHUYECKOT0 3JIEMEHTA B CJI0KHOM BEILECTBE.

BanentHocTs XxuMHYeCKHX 351eMeHTOB. OnpeiesieHne BaJICHTHOCTH AJIEMEHTOB 10 (popmy-
naM OMHapHbIX coeauHeHHH. CocTaBieHHne XMMHUYECKUX (opMysn OMHApHBIX COEAMHEHHH IO Ba-
JIEHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE y4€HHUE. 3aKOH COXPAaHEHUS MacChl BeIecTB. JKHU3Hb U JesTelb-
HocTh M.B. JIoMoHOCOBa. XuMu4ecKkre ypaBHEHUs. TUIIBI XUMUUYECKUX PEAKLIAN.

Kucnopoa. Haxoxxnenue B npupoae. Ilonydyenue xuciopoja B 1ab0paTopun U MPOMBIILI-
neHHocTu. Pu3nyeckue U XUMHUYECKUe cBoiicTBa kuciopoga. I'openue. Oxcuael. [Ipumenenue
kuciaopona. Kpyrosopor kucnopona B npupoze. O30H, autorponus kuciiopoaa. Bozayx u ero co-
cTaB. 3aluTa aTMoc(hepHOro Bo3ayxa OT 3arpsi3HEHUH.

Bonopon. Haxoxxnenue B npupoae. [lomyuenue Bogopoia B 1a00paTOpUM U MPOMBIIIIIICH-
HocTu. Pu3NYECKUe U XUMUYECKUE CBOMCTBa BoJoponaa. Bogopon — BoccranoBuTenb. Mepbl 6e3-
omacHOCTH npu padote ¢ BogopoaoM. [Ipumenenue Bogopoa.

Bona. Metobl onpenieneHust coctaBa BOJbl — aHANIU3 U cuHTe3. Du3nyeckue cBoWCTBa BO-
nel. Boga B mpupose u cnocoObl ee 0UYnuCTKU. Aspaiys BOJbl. XUMHUECKHE CBOMCTBA BOABL. [Ipu-
MeHeHHe Bojbl. Boga — pactBoputens. PacTBopuMocTh BeliecTB B Bojae. MaccoBasi A0Js1 pacTBO-
PEHHOTO BEIECTBA.

KonuuectBeHHble oTHOIIEHH B XxuMuu. KonndectBo BemectBa. Monb. MonsipHas macca.
3akon ABoraapo. MossapHbiit 00beM razoB. OTHOCUTENbHAS TNIOTHOCTH Ta30B. OObEMHBIE OTHOIIIE-
HUS Ta30B NP XUMUYECKUX PEAKIUAX.

Baxneiimme kmacchl HeOpraHuyeckux coeauHeHui. OKCHUIBI: COCTaB, KJIacCU(PUKAIIHS.
OcHOBHBIE U KHCIIOTHBIE OKcUbl. HoMenkiatypa okcuioB. dusnueckue 1 XUMHUECKHE CBOWCTBA,
MOJTyYeHUE U TPUMEHEHUE OKCHUJIOB.

I'unpokcunel. Knaccudukanus rugpokcuaos. OcnoBanus. Cocras. lllenoun u HepacTBo-
puMble ocHoBaHuA. HoMmeHkiarypa. dusnyeckne M XMMHUYECKHME CBOWCTBA OCHOBAaHMM. Peaknus
HelTpanu3anuu. [lonydeHne u mpuMeHeHne OCHOBaHUN. AM(OTEpHBIE OKCHJIBI U THAPOKCHIBI.

Kucnoter. Cocras. Knaccudpukanus. Homenkiarypa. ®dusnueckre U XMMHYECKHE CBOM-
CTBa KHUCIIOT. BBITECHUTENBHBIN P METAILIIOB.

Comu. CocraB. Knaccudukamnusa. Homenknarypa. @usnueckue cBoiictBa coneil. PacTo-
pUMOCTh cosiell B Bojie. XUMHUUYECKHE CBOICTBa coneil. CriocoObl monydeHus coneil. [Ipumenenue
COJIEH.

['eneTnueckasi CBA3b MEXKy OCHOBHBIMH KJIAaCCAaMU HEOPTaHUYECKUX COCAMHEHUH.

JMemoncTpanuun. O3HaKoMIIeHHE ¢ J1a0OpaTOPHBIM 00OpPYAOBAHHEM; TIPUEMBI OE30TTACHOM
pabotel ¢ HEM. CrOocoObI OYMCTKH BEIIECTB: KpHCTAUIM3AIMs, JTUCTHUIIIMs. HarpeBanue caxapa.
HarpeBanue nmapaduna. ['openne mapaduna. BzanmonerictBre pacTBopoB: kapOoHaTa HATPUS U CO-
nsiHOM KucnoThl, cynbdara menu (II) u ruapokcuna Hatpusi. B3aumoelicTBre CBEKEOCAKIEHHOTO
ruapokcuaa meau (I1) ¢ pacTBOpom TiTr0K03bI P OOBIYHBIX YCIOBUSX W TTPU HATPEBAHUH.

[IpuMepsl MPOCTHIX U CIOKHBIX BELIECTB B Pa3HbIX arperatHsix coctosHusx. [llapocrepx-
HEBBIE MOJICJIM MOJIEKYJI ME€TaHa, aMMHaKa, BOJBI, XJIOPOBOI0poa, okcuaa yriaepozaa (IV). Monenn
KPUCTAJUTMYECKUX PEHIETOK pa3HOro Tumna. ONbIThl, TOATBEPKIAAIOLUINE 3aKOH COXPAHEHHUS! MaCChI
BEIIIECTB.



Ou3nyeckue U XUMHYECKHE CBOICTBa kuciopoxaa. [lomydeHue u coOupaHue KuCIopoaa
METOJI0M BBITECHEHUS BO3/yXa M BOJBI. Y CIOBHUS BOSHUKHOBEHHUS U IpekpalieHus ropenus. [lomy-
yeHue o30Ha. OnpeeneHue cocraBa Bo3ayxa.

[Tonyuenue Bogopoaa B anmnaparte Kunna, mpoBepka BoJI0opoJa Ha YUCTOTY, TOPEHUE BOJO-
poJia Ha BO3/IyXe U B KUCIOPOJIE, COOMpaHUE BOJOPOIa METOIOM BHITECHEHHSI BO3/IyXa U BOJIBI.

Amnanu3 Boabl. CuHTe3 BOJbl. B3auMopeiicTBue BOJbI C HATPUEM, KAJIBLINEM, MarHUEM, OK-
CUJIOM KaibIus, okcuaoM yrieponaa (IV), okcumom docdopa (V) U HcHbITaHHE MOJTYICHHBIX pac-
TBOPOB UHAUKATOPOM.

XUMHUYECKUE COCIMHEHMSI KOJIMUECTBOM BellecTBa 1 MOJIb.

OO0pa3ibl OKCHUIOB, KHCIIOT, OCHOBaHMH W coneil. HelTpanuzamus menoynm KUCIOTOW B
MIPUCYTCTBUU UHIUKATOPA.

JlabopaTopHble onbIThbl. PaccMoTpeHHe BEUIECTB € Pa3IUYHBIMU (U3UYECKUMHU CBOM-
cTBamu. Pa3nenenue cMecu ¢ moMoIIbio Marauta. [Ipumepbl GU3NYecKuX U XUMHUYECKUX SIBJICHUU.

O3znHakomMiieHHe ¢ o0pa3amMu IPOCTHIX (METAUIbl U HEMETAILIbI) U CIIOKHBIX BEIECTB, MU-
HEpaJIOB U TOpHBIX Mopoj. Pasnokenne ocHoBHOTrO Kapbonara menu (I1). Peaknus 3amenienus me-
JIU KEJIE30M.

O3zHakoMIieHHE ¢ 00pa3liaMu OKCHJIOB.

B3aumopeiictBue Bogopoaa ¢ okcunom meau (11).

OMBITHI, TOATBEPKIAIONTNE XUMHUYCCKHE CBOWCTBA OKCHUIOB, KHUCJIOT, OCHOBaHUMU, aM]o-
TEPHBIX TUAPOKCHUJIOB U COJIEH.

IIpakTyeckue padoTsbl.

- [Ipuemsl 6e30macHoil paboTh ¢ 000pyAOBaHKEM U BemecTBaMu. CTpoeHue MiIaMeHHu.

- OuncTKa 3arpsA3HEHHON IOBaPEHHOMN COJIH.

- [Tosryyenue u cBOMCTBA KUCIOPOA.

- [TonyueHnue Bogopoaa U UCCIEAOBAHHUE €TI0 CBOMCTB.

- [IpuroroBieHue pacTBOPOB COJIEH C ONPENEIEHHON MAaCCOBOM J10J1€i1 paCTBOPEHHOTO Be-
IECTBA.

- Pemienne skcnepuMeHTaNbHBIX 3a7a4 10 Teme «BaxHeilue Kiacchl HEOPraHUYECKUX
COEAMHEHUIN».

PacuerHble 3agaun.

- Brruncnenrue OTHOCUTENBHOM MOJIEKYJISIPHOW Macchl BellecTBa o gopmysie. Beraucie-
HUE MacCOBOM JIOJIM 3JIEMEHTa B XUMUYECKOM COCTUHEHHUH. Y CTaHOBJIEHHE MpocTeiiieil Gopmybl
BEIIECTBA [0 MACCOBBIM JOJISIM DJIEMEHTOB.

- HaxoxaeHue MaccoBoil 40K pacCTBOPEHHOTO BEIIECTBA B pacTBOpE. BhIunciieHne Maccol
PacTBOPEHHOTO BEIIECTBA M BOJBI JJISI IPUTOTOBIIEHUS PACTBOPA ONPEACIEHHON KOHIIEHTPAIUH.

- BbruncrieHus ¢ UCMOIb30BAHUEM MOHITHH «Maccay, «KOJUYECTBO BEILECTBA», «MOJIAP-
Has Maccay, «MOJISIPHBIA 00bemM». OOBEMHBIE OTHOIIIEHUS Ta30B MIPU XUMHUUYECKUX PEAKIIHIX.

Paznen 2. Ileprnoanyeckuii 3aK0H ¥ NePUOANYECKAS CHCTEMAa XUMHUYECKHUX 3JIEMEHTOB

.. Menneneea. CTpoenue aToma.

[TepBble MOMBITKY KIACCU(PUKALNN XUMUUECKUX dIIeMeHTOB. [IoHITHE 0 TpyMax CXOAHBIX
a7eMeHTOB. EcTecTBEHHBIE CeMEMCTBA IIETOYHBIX METANIOB U TAJIOreHOB. biiaropoHeie rasml.

Ilepnonnueckuii 3axkon [[.M. MenneneeBa. [lepuonnueckas cucrema Kak €CTECTBEHHO—
HayyHas Kjaccu(puKalusg XUMUYECKUX 3JIeMEHTOB. TabnuuHasi ¢opMma mpencTaBieHHs Kiaccudu-
Kallui XUMHUYECKUX 3MeMeHTOB. CTpykTypa Tabnuibl «llepruoanueckas cucreMa XUMHYECKUX dJIe-
MenToB JI.1. MenneneeBa» (kopotkast ¢opma): A- u b- rpynmnsl, nepuoasl. Ou3nuecKuil CMbICHI
MOPSIIKOBOTO AJIEMEHTA, HOMEpa Mepruoja, HoMepa Irpynisl (JUisl 2JIEMEHTOB A-TpYIIII).

Ctpoenue aroma: sipo W JIEKTpOoHHAss 00osouka. CocTaB aTOMHBIX sEp: MPOTOHBI U
HeuTpoHsl. M30TOMBI. 3apsa aTOMHOTO s]Ipa, MaCCOBOE YMCIIO, OTHOCUTEIbHAs aToMHas Macca. Co-
BpeMEHHasi JOPMYITHPOBKA TOHITHS «XUMUYECKHI dJIEMEHT).

DnekTpoHHass 000J0YKa aToMa: TMOHSATHE 00 OSHEPreTUYeCKOM YpOBHE (DIIEKTPOHHOM
cioe), ero EMKOCTH. 3arojHEHHE JIEKTPOHHBIX CJIOEB Y aTOMOB JJIEMEHTOB TIEPBOTO — TPETHETO
neprooB. CoBpeMeHHast POpMYITHPOBKA MEPHOJUIECKOTO 3aKOHA.

3HaueHue nepuoanyeckoro 3akona. Hayunsie noctmxenus [I.J1. Menzaeneesa: ucnpanie-
HUE€ OTHOCHUTEJIbHBIX aTOMHBIX Macc, MpeACKa3aHue CYIIECTBOBAHUSI HEOTKPBITHIX 3JE€MEHTOB, Ie-
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PECTaHOBKM XUMHUYECKHUX 3JIEMEHTOB B mepuoaudeckoi cucreme. JKus3Hb u gestensHocTh [[.U.
Menneneena.

JemoncTpaumnu. Orsnyeckue CBOMCTBA LIETOYHBIX METAJLIOB. B3auMoIelicTBUE OKCHI0B
Hatpusi, Maraus, Gochopa, cepsl C BOJIOH, HUCCIEIOBAaHUE CBOMCTB MOJTYyYEHHBIX MPOIYKTOB. B3aun-
MOJICHCTBUE HATPUS U Kaus ¢ BOAOM. DU3MUECKUE CBOMCTBA raJIOr€HOB. B3anmojencTBre anto-
MUHHS C XJIOpOM, OPOMOM H HOJIOM.

Pa3nen 3. CtpoeHue BemecTBa.

DJIEKTPOOTPULIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. OCHOBHBIE BUJIbI XUMUYECKOM CBS3U:
KOBAJICHTHAsI HETOJISIpHAsi, KOBAJEHTHAs TOJIApHAs, MOHHAs. BaJeHTHOCTh 3JEMEHTOB B CBETE
3JeKTpOHHOU Teopuu. CreneHb okucieHus. [IpaBuia onpenesieHus CTENEHU OKUCICHUS JIEMEH-
TOB.

JMemoncTpanuu. ConocrabiieHne (HU3UKO-XUMHUYECKUX CBOWCTB COCAMHEHUIN ¢ KOBAJICHT-
HBIMHM ¥ HOHHBIMH CBSI3SIMU.

9 kJacc.
Pazgen 1. MHoroo0pa3ue XuMHYECKHUX PeaKIuii.

Knaccugukarnus XUMUYECKUX peaKuil: peakiui COSAUHEHUs, Pa3IoKeHus, 3aMeIeHus,
obmeHa. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. OKHUCIUTENb, BOCCTAHOBUTEIb, IPOLIECCHI
OKHUCJIEHUS U BoccTaHOBJeHUs. COCTaBiIC€HUE YpPaBHEHUH OKHUCINTEIbHO-BOCCTAHOBUTENIBHBIX pe-
aKIUil ¢ TOMOIIBIO METO/1a SJIEKTPOHHOTO OanaHca.

TennoBbie A3PPEKTH XUMHUUECKUX PEAKIUH. DK30TEPMHUYECKIE U IHAOTCPMHUUECKUE PeaK-
nuu. Tepmoxumudeckue ypaBHeHHs. PacdeTsl 10 TEPMOXMMHUYECKUM YPAaBHEHUSIM.

CkopocTh XMUMHUYECKUX peakiuil. DakTopspl, BIUAIOMINE HA CKOPOCTh XMMHYECKHX peak-
nui. IlepBoHavanbHOE IIPENCTaBICHHUE O KaTaJIu3e.

O6parumbie peakuuu. [IoHATHE 0 XUMUYECKOM PaBHOBECHH.

XVMMHYECKUE PEAKLUHU B BOJHBIX PACTBOpPAX. JJIEKTPOIMUTHI U HedneKTponnuThl. Monsl. Ka-
THUOHBI U AaHUOHBL. [ uopamuasn meopusi pacmeopos. INEKTPOIUTHYECKAs JUCCOLUALUS KUCIIOT, OC-
HoBaHUHU U cosiedl. Cnalble U CUIbHBIE IEKTPOIUTHL. CTeneHb quccoluanui. Peakiium HOHHOTO
oOMeHa. Y CIIOBHsI TEUCHHS peakIiii HOHHOro 0OMeHa /10 KOHIIa. XMMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COEJMHEHUI B CBETE MPEJCTaBICHUM 00 3IEKTPOIUTUYECKON TUCCOIHa-
LMY ¥ OKUCIIUTENIbHO-BOCCTAHOBUTEBHBIX peakuuil. [lonamue o 2udponuse conell.

JdemoncTpanuu. IIpumepsl 5K30- U SHAOTEPMUYECKUX peakUui. B3aumoneiicTBue nuHKa
C COJIIHOW M YKCYCHOW KMCJIOTaMM. B3aumMonelcTBUE IpaHyIMPOBAHHOIO [IUHKA U [IUHKOBOM IBUIH
c cosisiHOM KucnoToi. B3aumoneiictBue oxcuna meau (II) ¢ cepHoii kuciaoTol pa3HOM KOHIEHTpa-
LMY TIPY Pa3HBIX Temueparypax. I'opeHue yris B KOHUEHTPUPOBAHHOM a30THOU Kuciote. ['openue
Cepbl B PACIUIABICHHOU CEIIUTPE.

HcnbiTanue pacTBOPOB BEHIECTB HA AIEKTPUUYECKYIO ITPOBOJAUMOCTD. J[BUKEHUE HOHOB B
JIEKTPUYECKOM II0JIE.

JlabopaTopHble onbIThI. Peakiiy oOMeHa MexX/1y pacTBOpaMU AJIEKTPOJIUTOB.

IIpakT4yeckue padoTsbl.

- NI3ydeHue BIMSHUSA yCIOBUN ITPOBEACHUS XUMUYECKON pEaKIIMKU Ha €€ CKOPOCTb.

- Pemenne skcriepuMeHTanbHBIX 3a1a4 1o TeMe «CBOMCTBAa KUCIIOT, COJIEW M OCHOBaHHM
KaK 2JIEKTPOJIUTOB.

Pacuernbie 3anqa4yn. Borancienus 1o TepMOXMMHUYECKUM YPaBHEHUSAM PEAKLUH.

Pa3nen 2. Muoroo6pasue BeuiecTs.

Hewmerannsl. I'amorenst. 1lonoxenne B NEpUOIUYECKON CUCTEME XUMHUUYECKUX DJIEMEHTOB,
CTpoeHHe ux aroMoB. Haxoxnenue B npupone. PU3ndecKkne 1 XMMHUYECKHE CBOMCTBA TAJIOTEHOB.
CpaBHuTENbHAs XapakTepUCTUKa rajgoreHoB. [lomyuenne n npuMenenue ragoreHoB. Xiop. ®Puzu-
YECKHE M XMMHUYECKHE CBOMCTBa xjopa. [Ipumenenne xnopa. Xmopoogopoa. @usznyeckue CBOM-
ctBa. [lonydyenue. ConsHast kuciora u €€ conu. KauecTBeHHasi peakuys Ha XJOpUA-HOHBL Pacno-
3HaBaHME XJIOPUJIOB, OPOMUIOB, NOIUIOB.

Kucnopon u cepa. Ilonoxenue kucinopoaa u cepsl B [ICX3, crpoenne ux aromos. Cepa.
Annorponus cepsl. @usznyeckne U xuMudeckne cporicrBa. Haxoxaenue B npupone. [Ipumenenue
cepsl. CepoBoopoa. CepoBoopoiHasl KMcaoTa U ee conu. KadecTBeHHas peakuus Ha CyabQu-
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nonbl. Oxkcup cepsl (IV). @uznueckue u xumudeckue cBoiicta. [Ipumenenue. CepHucras KMCI0Ta
u ee conu. KauecrBennas peakius Ha cyiabdut-uonbl. Oxcup cepol (VI). Cepras kuciaora. XuMu-
YecKHe CBOWCTBA pa30aBIECHHON M KOHIIEHTPUPOBAHHON CepHOM KHCIOThl. KauecTBeHHas peakuus
Ha cynb(ar-noHbl. XUMHUYECKUE PEAKIUH, JeKalIle B OCHOBE MOJyUYEHUsI CEPHOU KUCIIOTHI B MPO-
MBIIUICEHHOCTH. [[puMeHeHne cCepHON KUCIIOTHI.

A3zot u pochop. [Tonoxenue azora u pochopa B IICXI, crpoerune nx aromoB. A3ot, Gpu-
3MUYECKHUE U XUMUYECKUE CBOICTBA, MOIyYeHHe U npuMeHeHrne. KpyroBopot azora B npupoze. Am-
MHUak: (pU3MYECKUe U XMMUYECKHUE CBOMCTBA, MOydYeHrue U npuMenenue. Coau aMMOHUS. A30THas
KHUCJIOTa U ee cBoMcTBA. OKUCIUTEIbHBIE CBOMCTBA a30THOM KUCIOTHL. [loyuenne a30THOM KucCIio-
Thl B JlabopaTopuu. XUMHUYECKUE PEAKIMH, JIEKAIIe B OCHOBE MOJYyYEHHUS a30THOW KUCIOTHI B
poMbllIeHHOCTH. [IpumeHenue a3oTHOM kuciaoTbl. ColM a30THOW KHUCIOTHI U UX NPUMEHEHHUE.
A3oTHBIE y10OpeHus.

®ocdop. Amnorpornust pochopa. Puszndeckue U Xxumuueckue coiictsa ¢ocdopa. Oxcun
dhocdopa (V). Oprodochopnas kuciora u ee conu. Dochopubie ynoOpeHus.

VYrinepon u kpemuuii. [lonoxenue yriepona u kpemuus B [ICX3, crpoeHue ux aTomos.
VYrinepoa. Amnorponus yriepojaa. OuU3nYecKue U XUMHUYECKHE CBOMCTBA yriepoja. AcopOIus.
VYrapHsblil ra3, cBOHCTBAa U (U3UOJIOTHUECKOE ACUCTBUE HA OPTaHU3M. YTIIEKUCIBIA ra3. YTojabHas
KHCIIOTa U ee conu. KayecTBeHHbIE peakliny Ha kKapOoHaT-uoHbl. KpyroBopoT yriepona B npupoze.
Opranuueckue COeIMHEHUs yriiepo/a.

Kpemuuii. Oxcun kpemuus (IV). Kpemuuesas kucnora u ee conu. Cmexno. Llemenm.

Mertannsl. [lonoxenue metamnos B IICXD JI.M. MenneneeBa, cTpoeHre ux aToMoB. Me-
Tajuinyeckasi cBsa3b. OU3MUECKHe CBOWCTBA METAIOB. PsiJ aKTUBHOCTH METaNIOB. XUMHYECKHE
cBoiicTBa MeTauioB. OOMIME CIIOCOOBI MOJTydeHUsT MeTaJIOB. CIUIaBbl METAJLIOB.

[enounsie MeTasl. [TonokeHne MIEIOYHBIX METAIIOB B MIEPUOJHUUECKON CUCTEME, CTPO-
eHue ux aromoB. Haxoxnenue B npupone. Puznyeckue u XMMHUYECKHE CBOMCTBA IIEIOYHBIX Me-
TauioB. [I[puMeHeHne MeTOYHBIX METAUIOB ¥ UX COCTUHEHHM.

[lenouno3emenbHble MeTallIbl. [lonokKeHNE 111e10YHO3EMENbHBIX METAJUIOB B IEPUOANYE-
CKOI1 cucTeme, CTpoeHue ux atoMoB. Haxoxknenue B mpupojae. Marauii v Kanbluii, UX BaKHeHIIne
coeuHeHus. JKeCTKOCTh BOJIbI U CIIOCOOBI €€ YCTPAHEHUS.

Amomunuii. [lonoxkeHue amOMHUHHS B TEPUOJUYECKON CHCTEME, CTPOCHHE €ro aToMa.
Haxoxnenue B npupojsie. Pu3nyecKkue 1 XMMUYECKUE CBOMCTBA alfoMUHUSA. [IprmMeHenne ainromu-
HUS. AM(pOTEPHOCTb OKCH/IAa M THIPOKCUIA ATFOMUHUS.

Keneso. [TonoxxeHue xene3a B IEPUOIUYECKON CUCTEME, CTPOCHHUE ero aroMa. Haxoxnae-
Hue B npupone. Pusznyeckue U XUMUYECKUE CBOMICTBA jKeje3a. BaxHellne coequHEHUs Keles3a:
OKCHIBI, THAPOKCHBI 1 comn xeresa (IT) u xenesa (II). KauectBennsie peakimy Ha nousiFe” n
Fe’*

Jemoncrpanuu. dusnueckue cBoiicTBa ranoreHos. [lonydeHue xyiopoBoiopoaa U pac-
TBOPEHHE €T0 B BOJIE.

AnnorponHbie MoauduUKaIuu cepbl. OO0pasIbl MPUPOIHBIX CYIbPUIOB U CYITH(HATOB.

[Tony4yeHne aMMuaka U ero pactBopenue B Bojge. OOpa3ibl NPUPOIHBIX HUTPATOB U (oc-
(baros.

Mozenu KpUCTaNIMYECKUX peléToK anmasa u rpagura. O6pasisl NPUPOIHBIX KapOoHa-
TOB ¥ CUJIUKATOB.

OO0pasupl BaXXKHEWITUX COEIWHEHUN HATpHs, Kallvs, MPUPOTHBIX COSAMHEHHUN KabIus,
Mar"usi, aJllOMMHUS, pya kene3a. BzaumonelcTBre MIENOYHBIX, IETOYHO3EMEIbHBIX METAJUIOB U
aIIOMHUHMS ¢ BoAol. CKUraHue jkene3a B KUCIOpO/Ie U XJIOpE.

JlaboparopHsble onbIThl. BeITeCHEHNE rajoreHaMu JApyr JIpyra U3 pacTBOPOB MX COEIU-
HEHUI.

O3zHakomMiieHHe ¢ o0pa3lamMu cepbl U e€ MPUPOJHBIX COSTUHEHHH.

KavecTBennsle peakiuu cynbGua-, cylibuT- U cynb(ar- HOHBI B paCTBOpE.

B3auMopeiicTBue cosieli aMMOHHS CO IIETOYAMM.

KauecTBeHHas peakliis Ha YIJIEKUCIIBIN ras.

KauecTBeHHbIE peakiiy Ha KapOOHAT-HOH.
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N3yuenune oOpa3LoB MeTauioB. B3aumoseiictBue MeTaioB ¢ pactBopamu coisieil. O3Ha-
KOMJICHHE CO CBOWMCTBaMHU M NIpEBpalleHUsMH KapOoHATOB M rujapokapOoHaroB. [lomyuenue run-
POKCH/Ia aIIOMUHUS U B3aUMOJEHCTBUE €r0 C KUCIO0TaMU U 1esoyaMy. KauecTBeHHbIE peakiuy Ha
vonsr Fe*" u Fe’™.

IIpakT4yeckue padoTsbl.

- [TonyueHue COMAHOM KUCITOTHI U U3yYEHHE €€ CBOMCTB.

- Pemenne skcniepuMeHTalbHBIX 331a4 110 TeMe «Kucnopos u cepay.

- [lonyueHne aMMHaKka U U3y4eHHUE €ro CBOMCTB.

- [Monyuenune oxcuna yrieponaa (IV) u uzydenue ero cBoiictB. Pacno3naBanue xapboHa-
TOB.

- Pemienue skciepuMeHTANbHBIX 3a71a4 110 TeMe «MeTalibl U UX COEAUHEHUS».

Pacuernsble 3agauu.

- Brruncnenus nmo XMMHUYECKUM YpaBHEHHSIM MaccChl, 00bEMa MM KOJIMYECTBA BEIIECTBA
OJIHOTO W3 MPOAYKTOB pEaKlMU MO Macce MCXOJHOTO BEILIeCTBa, 00BEMY WM KOJMYECTBY Bellle-
CTBA, COJEPKALIETO ONPEICIEHHYIO 00 IPUMECEM.

Pa3znea 3. KpaTkuii 0030p BaKkHeIIIUX OPraHM4YeCKUX BelIeCTB.

IIpeamer oprannyeckoi xumMuu. Heopranmdyeckue U OpraHu4eCKUe COCIUHEHU. YTIIEpO
— ocHOBa kMu3HU Ha 3emie. OcOOEHHOCTH CTPOCHHS aToMa yriiepojia B OPraHu4ecKuX COeTUHEHU-
SX.

Yrnesonopoasl. [IpenenbHble (HACBHIIICHHBIE) YTIEBOAOPOIbI. MeTaH, 3TaH, MPOMAaH —
MIPOCTEHNIINE MPECTABUTENN MPEAETIbHBIX YIIIeBO0poa10B. CTPYKTYypHBIE (OPMYJIIBI YIIIEBOJAOPO-
n0B. ['oMonornyeckuil psii IpeneabHbIX yriaeBoAopoaoB. ['omonoru. @uU3nyeckue U XUMMHUYECKHE
CBOMCTBa IMpeNeIbHbIX YIIIEBOAOPO0B. Peakiuu ropenus u 3amenenus. Haxoxnenue B npupoje
MpeAeNIbHBIX YIIIeBO10PO10B. [Ipumenenne meraHa.

HenpenenbHble (HEHACHIILIEHHBIE) YIIIEBOJOPO/Ibl. DTUIECHOBBIN psAJl HENPEACIbHBIX yIJle-
BOJOpOAOB. DtuiieH. Dusnyeckne M XMMUYECKHUE CBOICTBA 3TUJIEHA. Peakuus npucoearuHEeHUs .
KauecTBenHnble peakuuu Ha 3TWwieH. Peakuusa nomumepusanuu. [lonmstunen. [Ipumenenue stue-
Ha.

ALIETUJICHOBBIN psAJl HENpEeJeNIbHbIX YIIeBOA0pOAOoB. AueruwieH. CBoHcTBa aleTHIIEHA.
[IpumeHeHue anerusneHa.

[TpousBonHbIie yrieBogopoaoB. Kpatkuit 0030p OpraHWYECKHX COEAMHEHHH: OIHOATOM-
HBI€ CIIUPTHI (METaHOJI, 3TAHOJ), MHOTOATOMHBIE CIIUPTHI (STUIICHTIIMKOIIb, [IMLEPUH), KapOOHOBBIE
KHCIIOTHI (MypaBbUHAs, YKCYCHAasl), CIIOXKHbIE A(QUPBI, KHUPbI, YIIIEBOAbl, aMUHOKHUCIIOTHI, OENKHU.
Posnb GenkoB B opranuzme.

[TonsiTe 0 BBICOKOMOJEKYJSPHBIX BellecTBax. CTpyKTypa MOJIMMEPOB: MOHOMEp, MOJIHU-
Mep, CTPYKTYPHOE 3BE€HO, CTEIIEHb NoauMepu3annu. [lonmaTiiieH, noJunponuieH, NoJIMBUHHAIIXIIO-
pu.

JemoncTpanuu. Moenu MoJIEKyJl OpraHUUYECKUX COeMHEHUI. ['opeHne yrieBoaopo1oB
u oOHapyXeHHe NpoAyKToB ux ropenus. [lonydyenue stunena. KauectBeHHas peakuys Ha 3TUJIEH.
PactBopenne 3tunoBoro cnupra B Boje. PactBopenue rimuepuna B Boge. [lonmydyenne u cBolicTBa
YKCYCHOM KuCHOTHL. MccienoBanue CBOMCTB KUPOB: paCTBOPUMOCTh B BOJIE€ M OPraHUYECKUX pac-
TBOpUTENsAX. KauecTBeHHbIE peakiuy Ha TIII0K03y U kpaxmai. O0pasipl u3ienuil U3 NoJIUITHIICHA,
MOJIUIIPOTIUJICHA.

3. TemaTH4eckoe VIAHUPOBaHHE
(c onpenesieHNEeM OCHOBHBIX BU0B Y4eOHOii 1eATEJIbHOCTH 00YUYAIOIIUXCS)

8 kiacce
Ko- Komu OcHOBHEBIE BUIIBI €S- OcHOBHEBIE
mye- TETHHOCTH 00yYaro- HaIpPABJICHUSA
Paznen Tembl 4eCTBO o
CTBO HACOR nmxcs (Ha ypoBHE BOCIIUTATEIILHOMN
JacoB YHUBEPCAIBHBIX JIeATEIILHOCTH
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y4eOHBIX JCWCTBUN)

Pazpnen 1.
OcHoB-
HBIE  TIO-
HATUS
XUMHAH
(ypoBeHb
aTOMHO-
MOJIEKY-
JISIPHBIX
npen-
CTaBJie-
HUI)

544gac

(S1u+
3g
pe-

3€pB)

[Ipenmer xumuu.
XUMHUA Kak 4acThb
€CTECTBO3HAHMS.
BemectBa u ux
CBONCTBA.
Metoasl moO3Ha-
HUS B XUMHH.
IIpakTuyeckasn
padora Ne 1.
[Tpuemsl 0es3-
OTmacHOM paboThI
¢ o0opya0oBaHUEM
U BelIeCTBaMHU.
Crpoenue  1uia-
MEHHU.

Hucrele BemecTa
u cmecu. Cnoco-
Obl OYHCTKH Be-
IIeCTB: OTCTauBa-
HUe, (UIBTPOBa-
HUE, BbINApUBA-
HUE, KPUCTAILIU-
3anust, AUCTUILIS-
IS
IIpakTyeckas
pabora No2,
Ouncrtka 3arpss-
HEHHON ITOBapeH-
HOW COJIH.
dusnyeckue 51
XUMUYECKHUE  SIB-
JIeHusl. XuUMu4ye-
CKHE pEaKUuu Hu
WX TIPU3HAKH.
JdemoncTpanuu.
O3HakoMIIEHHE C
1a00paTOPHBIM
o0opyI0oBaHUEM;
npuemMsl Ge3omnac-
HOM paboTel C
HuM.  CriocoOsl
OUYHCTKHU Be-
LIECTB: KpuUCTa-
TU3anus, TUCTUII-
mauusa.  Harpesa-
HUE caxapa.
HarpeBanue ma-
paduna. I'operue
napauHa. Bzau-
MOJICHCTBUE pac-
TBOPOB: KapOoHa-
Ta HaTpUs M CO-
JITHOM  KHCJOTHI,

Paznuuare npeameTsl
W3y4YeHUs ECTECTBEH-
HBIX HayK.
HaOmromate cBoiicTBa
BCIIECTB U HX H3ME-
HEHUS B XOJ€ XHUMH-
YECKUX PEAKLIUN.
Y4uThCs MPOBOAUTH
XHMHYECKHI  DKCIIe-
PUMEHT.

CobOnrogaTh mpaBuIIa
TEXHHKHA 0e30IacHO-
CTH.

Oxa3blBaTh  IEPBYIO
MOMOIIIb TIPH  OTpPAaB-
JCHUAX, OXOorax Hu
TpaBMax, CBS3aHHBIX C
peakTuBaMu U J1abo-
patopHbIM  000pyI0-
BaHHEM.
3HAKOMHUTBLCS C J1a00-
paTopHBIM  0060pYI0-
BaHHEM.

N3yuats CTpOCHUE
IJIAMEHH,  BBIIBUTAS
TUTIOTE3bl U TIPOBEPSS
UX OKCIEePUMEHTATb-
HO.

Paznnuyate  MOHATHSA
«4HCTOC BEIICCTBO» U
«CMECH BEIIECTBY.
YMmern pa3ziensaTh
CMECH METOJaMH OT-
cTauBaHUs, (QUIBTPO-
BaHUS U BBINApUBa-
HHAL.

Paznmuuate  dusmue-
CKHEe W XUMHYECKHUE
SIBIICHUS.
Onpenensitb MpHU3HAa-
KM XMMHUYECKUX peak-
HH.

®ukcupoBatb B TET-
pamu  HaOIIOIaeMbIe
MPU3HAKK  XUMHUYe-
CKHUX PEaKIIHi.

5,6,7,8
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cynbara wmeau
(Il) m ruapokcuma
Hatpus. Bsaumo-
JIIEUCTBUE CBEXe-
OCaXJAECHHOIO

THJIPOKCUA MEIU
(I) ¢ pactBOpomM

TJIIOKO3BI npu
OOBIYHBIX  YCIIO-
BUAX U  TpHU
HarpeBaHuMU.
JlabGopaTropHbie
ONBITHI. Pac-

CMOTpPCHHE Be-
LIECTB C pa3iiny-
HbBIMU  (pusnye-
CKUMHU CBOHCTBa-
MU. Pa3nenenue
cMecu C IIOMO-
1193 %0) Mar"ura.
[Tpumepsr  pusn-
YEeCKHUX U XHUMHU-
YEeCKHX SBIICHUH.

ATOMBI, MOJEKY-
JIbI ¥ HOHBI.

BemectBa Moie-
KYJISIpHOTO U He-

MOJIEKYJISIPHOTO
ctpoenus. Kpu-
CTaJUINYECKHE
pEILIETKH.
IIpoctslie u
CIIO)KHBIE  Belle-

CTBa. XuMuue-
CKHH DJICMEHT.
Mertannel U He-
METAaJLIBI.

SI3BIK XHUMMHU.
3HaKu  XUMHUe-
CKMX DJIEMEHTOB.
OTHOCHTENLHAS
aToMHas Macca.
3aKOH  IIOCTOSH-
CTBa COCTaBa Be-
IIIeCTBA.
XUMHUYECKHE
¢dbopmyinbl. OTHO-
CHTEJIbHAsT MoJIe-
KyJIIpHas Macca.
KauecTBeHHBIH W
KOJIMYECTBEHHBIN
COCTaB BEIIECTBA.
MaccoBast  mons
XHUMHYECKOT'0

15

Paznuuate  moHSATHS
«aToM», «MOJIEKYJa,
«XHUMUYCCKHUI a1e-
MEHT», «HOH», <DJIe-

MEHTapHBIE 4aCTH-
LB,

Paznnuare  noHATHA
«BEILECTBA  MOJICKY-
JSPHOTO  CTPOEHUSD,
«BEIIECTBA  HEMOJIE-
KYJISIPHOTO CTpoe-
HUSD.

DopMynMpoBaTh
ONPEIECTICHUE TTOHATHUSA
CKPUCTAJINYECKUE
PELIETKU.

OOBsCHATH  3aBHUCH-

MOCThL CBOWCTB Bellle-
CTBa OT TUIIA €r0 KpH-
CTAJUINYECKON pelieT-
KH.

Onpenensitb  OTHOCH-
TENbHYI0O  aTOMHYIO
Maccy OJJIEMEHTOB U
BAJICHTHOCTb JJIEMEH-
TOB B OMHAapHBIX CO-

COAUHCHUAX.
Onpenenarb  COCTaB
MPOCTEUILINX  COEIU-

HEHUH 110 UX XUMHUe-
CKUM (opMynam

1,5,6,7,8
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3JeMEHTa B
CJIIO)KHOM  Bellle-
CTBE.
BanentHocts xu-
MUYECKHX  3Je-
MeHTOB. Omnpene-
JICHWE BAJICHTHO-
CTH 3JIEMEHTOB 110
dbopmyrnam  Ou-
HapHbBIX  CcOeau-
HEHUH.
CocraBnenue xu-
MHUYECKHX  (op-
My  OWHapHBIX
COEAMHEHHUN  TI0
BAJICHTHOCTH.
ATOMHO — MoJe-
KyJIsIpHOE  Yyde-
HUE.

3aKOH  cOoxpaHe-
HUS Macchl Be-
LIECTB.
XUMUYECKHUE
YpaBHEHUSI.
Tunel  XuMu4e-
CKHUX pPEaKIuil.
[Ipocreiimme
pacyeTrsl IO XH-
MHUYECKHM  (op-
mynaM. IlosTope-
HUe 1 00001IeHnEe
no teMe «llepso-
HayaJbHBIE  XU-
MUYECKHE TIOHS-
THSI.
KonTpoabnas
pabdora Nel 1o
teme «llepBoHa-
YaJbHBIE ~ XUMU-
YECKUE MOHATUSI.
JdemMoHcTpanuu.
IIpumepsr  mpo-
CTBIX M CJIOKHBIX
BEIIECTB B pas-
HBIX arperaTHhIX
coctosiHusx. [Ila-
pPOCTEp>KHEBBIC
MOJEIIN MOJIEKYI
MeTaHa, aMMHUaKa,
BOJbI, XJIOPOBO-
0poAa,  OKCHAA
yraepona  (IV).
Monpenu KpH-
CTAJUNIMYECKHUX

CoctaBiiaTb GOpMyIIbI
OWMHApHBIX  COEIMHE-
HUM 110 M3BECTHOM
BAJICHTHOCTH DJJIECMEH-
TOB.

N3obpaxaTh po-
CTCHININE XUMHUYCCKHE
peakIuu C TMOMOIIBIO
XUMHYECKHX ypaBHE-
HUH.

Paznmuuate  noHATHSI
CHHICKC» H  «KOd(]-
bunmeHT; «cxeMa

XUMHYECKON peak-
UU» U «ypaBHEHHUE
XUMHYECKON peak-
AW

PaccuutbiBaTh  OTHO-
CUTEJIbHYI0  MOJIEKY-
JSPHYIO  Maccy 10
(dbopMyiiaMm  BEIIECTB.
PaccuntsiBaTh Macco-
BYIO JIOJIO XHMHUYe-
CKOTO 3JIeMEHTa B CO-

€IMHEHHH.
YcraHaBiaMBaThk Ipo-
creiimme  QOpPMyIIBI

BEIIECTB TI0 Macco-
BBIM JIOJSIM 3JIEMEH-
TOB.

[Tons3oBatbcs WH-
¢dopmanueit u3 npy-
TMX WCTOYHUKOB JIJISI
HOJTOTOBKU KPATKHUX
COOOIIEHUH.
l'oToBUTH mpe3eHTa-
IIUH 10 TEME.
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PELIETOK Pa3HOTo
THIIA. OmnEBITHI,
MOATBEPIKIAL0-
mye 3aKoH Co-
XpPaHEHUs] MAacChl
BCIIIECTB.
JlabopaTopHble
onbIThl.  O3Ha-
KOMJIEHHE C 00-
pa3iaMu MpOCThIX
(MeTayibl U He-
METaJLIbl) u
CII0’KHBIX Be-
1IECTB, MHUHEpa-
JOB M TOPHBIX
nopoa. Paznoxe-
HUE  OCHOBHOIO
KapOoHaTa Meau
(IT). Peakuus 3a-
MEIICHUS  MEIH
JKEJIE30M.
Pacyernbie 3a-
Jaaum. Brraucie-
HHE OTHOCHTEIIb-
HOM MOJIEKYJISIp-
HOU Macchl Belle-
CTBa 10 opMmyIIe.
Brruucnenue
MacCoOBOM  JIOJIH
JJIEMEHTa B XH-
MHYCCKOM co-
eIWHEeHUH. YcTa-
HOBJIEHHE  TIPO-
creimei popmy-
JIBI BEHIECTB IIO
MacCOBBIM JIOJISIM
DJIEMEHTOB.

22. Kucnopon,
ero obmas xapak-
tepuctuka. Ilo-
JIy4EHHE KHUCIIO-
poza. dusznue-
CKHe CBOMCTBA
KHCIIOpOJa.

23. Xumuueckue
CBOMCTBA U IIpH-
MEHEHHE KHCIIO-
pona. Kpyroso-
pOT Kuciopoaa B
IIPUPOJIE.

24. OKcUnEL.

25. Ilpaktn4e-
ckast padora Ne3.
ITonyyenue u

Hccnenosath  CcBOM-
CTBa HW3YyYaeMbIX Be-
mectB.  HaOGmromath
(dbuzuvyeckue U XUMH-
YecKue MpeBpalieHus
M3y9aeMbIX BEIIECTB.
Pacno3HaBaTth  OIBIT-
HBIM ITYyTEM KUCIIOPO/I.
OnucelBaTb  XUMHYE-
CKHE peaxmuu,
HaOIIOMaeMBIE B XOJ€E
JIEMOHCTPAIIHOHHOTO
u 71a00paTOPHOTO
IKCIIEPUMEHTA.

JlenaTh BBIBOJLI U3
pe3yJIbTaTOB  IIPOBE-
IEHHBIX XHMHYECKHUX

1,5,6,8
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CBOMCTBA KHCIIO-
pona.

26. O3o0H. Amio-
TPOTHST KHCIIOPO-
Ja.

27. Bo3nyx u ero
coctaB. 3amura
aTMOC(EPHOTO
BO3/yXa OT 3a-
TPSA3HEHUN.
JdeMoHcTpanuu.
dusnyeckue u
XAMUYCCKHE
CBOMCTBA KHCIIO-
pona. Ilomyuenue
u cobupanue
KHCJIOPOJIa METO-
JIOM BBITECHEHHS
BO3/yXa U BOJIBIL.
YcnoBus BO3HUK-
HOBEHUSI U TIpe-
KpallleHuss Tope-
Hus. [lonydyenue
o3oHa. Omnpene-
JICHUE cocraBa
BO3/yXa.
JlabopaTopHble
onbITel.  O3Ha-
KOMJICHHE C 00-
pasmamMM  OKCH-
JIOB.

OTIBITOB.
Y4acTBOBaTh B COB-
MECTHOM OOCYXIEHUHU
pe3yIbTATOB OIBITOB.
Oxa3blBaTh  NEPBYIO
IIOMOIIb IIPU OTpaB-
JCHUSAX, OXKOrax u
TpaBMax, CBA3aHHBIX C
peakTuBaMu M J1a0o-
paTtopHbIM  000pyI0-
BaHUEM.

CoctaBiiatrbs GopMyIibl
OKCHJIOB IO H3BECT-

HOU BaJICHTHOCTH
JJIEMEHTOB.
3anuceIBaTh po-

CTEHIINE YPaBHEHUs
XUMHUYECKHUX PEaKIIHM.
[Tons3oBarbcs VH-
dbopmanueit u3 Apy-
TUX HWCTOYHUKOB IS
MOJITOTOBKUA KPATKUX
COOOIIEHUH.

l'oTtoBuTh mpe3eHta-
IIUU IO TEME.

Bonopon, €ero
oOmiasi  xapakre-
pucTHKa u
HaxO0XXJICHHUE B
MpUPO/IE.
[Tonyyenune  Bo-
nopoja u ero u-
3UYECKHE  CBOW-
cTBa. Mepbl 0e3-
OTMAcCHOCTH  TIpH
pabote ¢ BogOpoO-
JIOM.
XUMHUYECKHUE
CBOICTBAa  BOJO-
poia W ero mnpu-
MEHEHHE.
IIpakTHyeckas
padora Ne4. Ilo-
Jy4eHHE BOJIOPO-
Ja W HCCIeaoBa-
HHE €r0 CBOWCTB.
JdemoHcTpanmu.
Ilonyyenue  Bo-

Hccnenosare  cBOi-
CTBa HW3YyYaeMbIX Be-
mectB.  HaGmrogats
(dbuzuvyeckue U XUMH-
YecKue MpeBpalieHus
M3y4aeMbIX BEIIECTB.
OnuceiBaTh XUMHYE-
CKH€ peakInu, HaOJto-
JTaeMbI€ B XOJI€ JKCIIE-
pUMEHTA.
Pacrio3naBath OMBIT-
HBIM TTyTE€M BOJIOPOJI.
Cobmnronate npaBuiia
TEXHUKHU 0€30I1aCHOCTH.
JlenaTe BBIBOJIBI U3 pe-
3yJIbTAaTOB IIPOBEICH-
HBIX XUMHYECKUX OTbI-
TOB.

Y4acTBOBaThH B COB-
MECTHOM 00CYX/IeHU!
PE3YNIBTAaTOB OMBITOB.
3anuceIBaTh MPOCTEN-
1I1e YpaBHEHHSI XUMU-

5,7,8
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0poja, IpoBepKa
BOJOpOAA Ha 4Yu-
CTOTY, TOpEHHUE
BOJIOpOJA Ha BO3-
IyXe U B KHUCIO-
poxe, coOupaHue
BOJIOpOAA METO-
JIOM BBITECHEHHS
BO3/1yXa U BOJIBI.
JlabGoparopHbie
onbIThl. B3aumo-
JIIEUCTBUE  BOJO-
poia ¢ OKCHUIOM
menu (I1).

YECKHUX PEaKLUM.
[Tonw3oBatbest uHGOP-
MalKen U3 APYrux uc-
TOYHHUKOB.

l'oToBUTH npe3eHTaU
0 TEME.

Boma.  Metonsl
ONpEeNEeIeHUsl Co-
cTaBa BOJbBI —
aHaJIU3 U CUHTE3.
Boma B mpupone
U CIocoOBbl  ee
OUUCTKH. Adpa-
LUSI BOJIBI.
dusnyeckue 51
XUMUYECKUE
CBOWCTBAa  BOJBL.
IIpumenenne BO-
JTBI.

Boga — pacrtBo-
putrens. PacrtBo-
pbl. Hachiiienubie
Y HEHACBHIIEHHBIE
pactBopbl.  Pac-
TBOPUMOCTh  B€-
LIECTB B BOJIE.
MaccoBas  nons
PacTBOPEHHOTO
BemiecTBa. Pemie-
HUE 3aJa4y Ha
MacCOBYIO JOJIIO
BEIlleCTBA B pac-
TBOpE.
IIpaxTrueckas
pabota Ne5. Ilpu-
TrOTOBJIEHUE pac-
TBOPOB COJIEM C
OIIPENCIICHHON
MaccoOBOU nosei
PacTBOPEHHOTO
BEIIECTBA.
KonTponbnas pa-
6ota Ne2 mo Te-
Mam «Kucnopon»,
«Bonopony», «Bo-
na. PactBopbDy.

HccnenoBate  cBOii-
CTBa M3y4aeMbIX Be-
LIECTB.

Ha6monate  dusnue-
CKHE U XUMHUYECKHE
NpeBpallleHus] Hu3y4da-
€MBIX BEIIECTB.
OnuceiBaTh XUMHUYE-
CKHE peakiuuu,
HaOI01aeMble B XOJI€
JEMOHCTPAIIMOHHOTO
u 1abopaTopHOTO
JKCIIEPUMEHTA.
Jenatb BBIBOABI U3
pe3yJabTaTOB  IMpOBe-
JEHHBIX XMMHYECKUX
OTIBITOB.
VYyacTBOBaTh B COB-
MECTHOM OOCYKJICHUH
PE3yNIbTATOB OIBITOB.
3anuceIBaTh po-
CTEHIINE YypaBHEHUS
XAMHYECKHUX PEAKIUH.
Brranciste MmaccoByro
JIOJII0  PACTBOPEHHOTO
BEIIECTBA B PacTBOpE,
Maccy pacTBOPEHHOTO
BEILECTBA U BOJIbI JJIA
MPUTOTOBJIEHUSI ~ pac-
TBOpa OMNPEIEICHHOU
KOHIICHTPAIIUH.
l'otoBUTH pacTBOpHI C
ONpEeACNIeHHON  Mac-
COBOM JOJIEN PacTBO-
PEHHOTO BEIECTBA.

5,6,7,8
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JleMoHcTpanuuu.
Ananmus BOJIBI.
Cunres BOJIBI.
BsaumogeiicTBue
BOJIBI C HaTpUEM,
KaJlbIIeM, Mar-
HUEM, OKCHIOM
KaJlbIIMsI,  OKCH-
JIOM yriiepoaa
(Iv), OKCHJIOM
dochopa (V) u
HCTIBITAHUE TIONY-
YEHHBIX PaCTBO-
pOB  MHIUKATO-
pom.

Pacuernnie 3apa-
yn. HaxoxaeHue
MAacCOBOHM  JIOJIU
pacTBOPEHHOTO
BEIllECTBA B pac-
TBOpe. Brruncie-
HHME MacChl pac-
TBOPEHHOIO  Be-
IIECTBA M BOJBI
JUIsl TIPUTOTOBJIE-
HUS pacTBopa
ONpeACIEHHON
KOHIIEHTPAIlUH.

Moib-eTUHATIA
KOJWYEeCTBA  Be-
mectBa.  Moisip-
Has Macca.
3akoH ABorajapo.
MosnsipHblii  00B-
eM raszoB. OrtHo-
CHTEJIbHAs IIIOT-
HOCTB T'a30B.
OObeMHBIE  OT-
HOIIEHUS  Ta30B
MpU  XUMHYECKUX
peaKkuusx.
IIpocreiimme
pacyeTsl 1O XH-
MUYECKHM  ypaB-
HEHUSIM.
JdemMoHcTpanuu.
XUMUUYEeCKHe Co-
€IUHCHHS KOJIH-
YeCcTBOM  BeIle-
cTtBa 1 MOME.
Pacuernble 3a-
Jaun. Breruncie-
HHUS C HCIIONB30-
BaHUEM MOHATHH

Hcnonws3oBare BHYT-
pU- U MEXIpeaMer-
HBIE CBA3H.
PaccuuTsIBaTh MO-
JSIPHYIO Maccy Belle-
CTBa, OTHOCHUTEJIBbHYIO
IJIOTHOCTD ra30B.
Bbruucnare no xummu-
4yeckuM QopmyiaM Hu
XUMUYECKUM YypaBHe-
HUSM Maccy, Kojluue-
CTBO BEILECTBA, MO-
JSIPHBINA 00BEM IO U3-
BECTHOI Macce, Mo-
JAsipHOMY 00BEMY, KO-
JMYECTBY OJHOTO W3
BCTYMNAIOIIMUX WU TO-
JAy4arolmuxcs B peak-
LMY BEIIECTB.
Bbruucnate  o0beM-
HbI€ OTHOILIEHUS ra30B
pU XUMHYECKUX pe-
aKLHUAX.
Hcnonp3oBate  mpu-
Mepbl PELIeHUs] THIIO-
BBIX 3aJ1a4, 3aJJaYHUKU
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«Macca», «KOJIH-
YEeCTBO Bellle-
CTBa», «MOJISIpHAs
Maccay, «MOJISIp-
HBIH 00BEMY.
OOBEMHEBIE OT-
HOILIEHUS  Ta30B
MPH  XUMHUYECKHX
peaKIusX.

C IIPUBEICHHBIMU B
HUX aaropuT™Mamu
peLIeHHs 3a1a4.

OKcubl: KJI1ac-
cuukanms, Ho-

MEHKJIaTypa,
CBOMCTBA  OKCH-
JIOB.

[Tonyuenue u

NPUMEHEHUE OK-
CHJIOB.
IM'uapoxcupl.
OcHoBaHus:
Kiaccuukanms,
HOMEHKJIaTypa,
MOJIyYEHHE.
XuMuyeckme
CBOMCTBA  OCHO-
Banuii. Oxpacka
WHJIUKATOPOB B
IIETI0YHOM nu
HEUTpAIbHOMN
cpengax. Peakums
HEUTpanru3alum.
[Ipumenenne oc-
HOBaHUM.
AmMpoTepHbIe OK-
CUAbl U TUIPOK-
CHJBL.

KwucaoTsl. Co-
craB. Kiaccugu-
kanusa.  HomeH-
xiarypa. Ilomy-
YyeHHe KUCJIIOT.
XuMuyeckme
CBOMCTBA KUCIOT.
Pan axTtuBHOCTH
METaJJIOB.

Counu: COCTaB,
KIacCUpUKaIUs,
HOMEHKJIaTypa.
Crioco0Ob1  moiy-
YeHUS COJICH.
XUMHUYECKHE
CBOICTBA COJICH.
I'eneTnueckas
CBSI3b MEXKIY OC-
HOBHBIMHM  KJac-

14

Uccnenosate  cBOU-
CTBa H3y4aeMbIX Be-
IICCTB.

Habmionate  ¢usnue-
CKHE W XUMHUYECKHE
MpeBpalieHusl u3yya-
€MBIX BEIIECTB.
OnuceiBaTh XHUMHYE-
CKHE peakIuu,
HaOJIOaeMbIE B XOJI€
JEMOHCTPAIIMOHHOTO
u 1a60paTOPHOTO
JKCTIEPUMEHTA.
Jenatb BBIBOJABI U3
pe3ynbTaTOB  IpOBe-
JCHHBIX XHUMHYECKUX
OTIBITOB.
YyacTBoBaTh B COB-
MECTHOM OOCYKICHUH
pPe3yIbTaTOB OIBITOB.
Kaccudunuponats
u3y4yaeMble BEIIECTBA
[0 COCTaBy WM CBOW-
CTBaM.

CoctaBiiatb GOpMyIibl
OKCHJIOB, KHCJIOT, OC-
HOBAaHUM, COJICH.
XapakTepus3oBaTh CO-
CTaB U CBOMCTBa Be-
IIECTB, OTHOCSIINXCS
K OCHOBHBIM KJIaccam
HEOPraHU4YeCKnX Co-
CIMHECHUM.
3anuceIBaTh po-
CTEHIINE YypaBHEHUS
XAMHYECKHUX PEAKIUH.

1,5,8
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caMd HEOpraHH-
YeCKUX COC/IHMHe-
HUM.
[ToBTOpEeHME u
0000I1IEeHHE IO
TeMe «OKCHUOBI U
OCHOBaAHHS.
[ToBTOpEeHUe u
00001IeHHE IO
TeMe «Kuciorel u
COIY.

Pemrenne 3amau
II0 XHMHUYCCKHM
YpPaBHEHUSM.
[IpakTnueckas
pabora Ne6. Pe-
HICHUE JKCIEepHU-
MEHTaJbHEIX 3a-
Jad 10  TeMme
«Baxnenmue
KJIacChl ~ Heopra-
HHUYECKUX COC/IH-
HEHUMN.
KonTposnbnas pa-
6ota Ne3 mo teme
«OcHOBHEBIE
KJIacChl  Heopra-
HHUYECKUX COCIIH-
HEHUMN.
JlemoHcTpamuu.
OOpasmpl  OKCH-
JIOB, KHCJIOT, OC-
HOBaHWI U COJICH.
Henrpanmuzanus
METOYM  KHCIIO-
TOH B IIPUCYT-
CTBUHM HWHIUKATO-
pa.
JlabopaTopHbie
ONBITEL.  OTIBITHI,
MTOATBEPIKIAL0-
IIHE XHUMHUYECKHE
CBOMCTBA  OKCH-
JIOB, KHCJIOT, OC-
HOBaHUU, amdo-
TEPHBIX THUJIPOK-
CHIOB U COJICH.

Pa3nen 2.
[Tepnonu-
yecKui
3aKOH U
MepUOIH-
gecKas
cHCTeMa

7 9acoB

Knaccudukanus
XAMUYECKHUX DJie-
meHToB. Ilonsatue
0 rpynmax CXoJ-
HBIX DJICMEHTOB.
[Tepuonnueckuii
3akoH J[.M. MeH-

Knaccudunuposatsb
W3Y4YeHHbIE XUMHYE-
CKHE€ DIJIEMEHTBHl U HX
COETUHEHMUSI.
CpaBHMBaTh CBOWCTBA
BELIECTB, IpHUHAMAJIE-
KAlUX K  Pa3HbIM

1,5
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XUMHU4YEC-
CKHUX 3JIe-
MCHTOB
.M.
Menaene-
eBa.
Crtpoenue
aroMa

JIeTIeEBA.
[Tepuonuueckas
CUCTEMA XUMUYe-
CKHX DJIEMEHTOB
(xopoTtkast  ¢op-
mMa): A- u b-
TPYIIIbI, TEpUO-
JBL.

Crpoenue artoma.
CocraB aTOMHBIX
sanep. H3oTonsl.
XUMUYECKUI
3JEMEHT-BU
aToMa C OJMHa-
KOBBIM  3apsi/IOM
sanpa.
OneKTpoHHas
o0oouka aTtoma.
Pacnonoxenune
3JEKTPOHOB IO
SHEPTeTUYECKUM
ypoBHsM. CoBpe-
MeHHasg  Qopmy-
JUPOBKAa TEpPHUO-
JIMYECKOTO  3aKO-
Ha.

3HaueHue Mepuo-
JUYECKOTO  3aKo-
Ha. Hayuneie no-
criokenus  J.H.
Menaeneena.
IToBTOpeHUE 51
o0o0meHne 1o
TeMe «CTpoeHue
atoma». IloBTo-
peHue u o6oO1e-
HUE TI0 TeMme
«Ilepuognyeckuit
3aKOH W TEpUo-
IUYecKas CHUCTe-
Ma  XHUMHYECKUX
anementoB  JI.1.
MenneneeBay.
JdemMoncTpanuu.
dusnyeckue
CBOKWCTBA IIEJIOY-
HBIX  METaJIJIOB.
B3aumoneiicteue
OKCHJIOB HATpUs,
Maraus, ¢docdo-
pa, cepsl ¢ BOAOH,
nccae0BaHue
CBOMCTB oJy-
YEHHBIX MPOAYK-

KJIaccaM, XMMUYECKHE
3JIEMEHTBI Pa3HbIX
TPYIIL.
VYcranaBnuBaTh BHYT-
pU- U MEXIpeaMeT-
HBIE CBA3H.
dopMynupoBaTh  Iie-
pUOIMYECKUI  3aKOH
.. Menneneera u
pacKpbIBaTh ero
CMBICII.
XapakTepu3oBaTh
CTPYKTYpy HEpHOAU-
4eCKOU Ta0JINIIBI.
Paznuuate nepuonsl,
A-u b-rpynnsl.
OOmwsicHATE  Qu3UUe-
CKUH CMBICI TOpSAI-
KOBOTO HOMEpa XUMHU-
YEeCKOro  DJIEMEHTAa,
HOMEpOB IpyHn U Ie-
puoga, K KOTOPBIM
2JIEMEHT  MpUHaJJIe-
KUT B IEPUOANUECKON
cucteme .M. Menje-
jeeBa; 3aKOHOMEpPHO-
CTH W3MEHEHUS
CBOMCTB AJIEMEHTOB B
npenenax MalblX Ie-
pUOJIOB U A-rpymil.
DopMynHMpoBaTh
ONpEACIeHUsT  IOHS-
THI «XUMHUYECKHI
3JEMEHT», «IOPSAKO-
BBl HOMEP», «MacCo-
BOE€ YHCIIO», «U30TO-
MbI», «OTHOCHUTEIbHAS
aTOMHas Maccay,
«QJEKTpOHHas  00o0-
JOUKa»,  <«BJIEKTPOH-
HBIN clloi» («dHepre-
TUYECKUUN YPOBEHbBY).
Onpenensitb  4HCIO
IIPOTOHOB,  HEUTPO-
HOB, OJJIEKTPOHOB Yy
aTOMOB  XHMHYECKHX
9JIEMEHTOB,  HCIOJIb-
3y TEpUOIUYECKYIO

Ta0IHILy.
CocTaBnaTh  CXEMBI
CTPOCHHS aTOMOB

nepBbix 20 3IeMEHTOB
MEepUOJINYECKON  CH-
CTEMBI 2JIEMEHTOB.
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TOB. B3ammoneii-
CTBHE HATpus u
Kalus C BOJIOM.
dusndeckue

CBOICTBa Trajore-
HOB. Bsammoneii-
CTBHE aJIOMHHUSA
c XxJopoMm, Opo-
MOM H HOJIOM.

XapakTepus3oBarb XHu-
MHYECKHE DJIEMEHTHI
Ha OCHOBE HX IIOJIO-
KEHUs B TIEpPHOJUYE-
CKOM CHCTEME H 0CO-
OCHHOCTEH CTpOEHUS
HX aTOMOB.

Jlenatp yMo3akiroue-
HUS O XapakTepe Hu3-
MEHEHHS CBOMCTB XH-
MHYECKUX DJICMCHTOB
C yBEIIMYEHUEM 3aps-
JIOB aTOMHBIX SIJIEP.
Uccnenosate  cBOM-
CTBa H3y4YaeMbIX Be-
IIIECTB.

HaGmonate  dusmue-
CKHEe W XHUMHYECKHUE
MpeBpalleHus] U3y4da-
€MBIX BEIECTB.
OnuceiBaTh XUMHYE-
CKHE peaKIuu,
HaOJII0JaeMbIC B XOJIE
JKCTICPUMEHTA.
YyacTBOBaTh B COB-
MECTHOM OOCYKICHUH
pe3yJIbTAaTOB OIBITOB.

Pa3zpgen 3.
Crpoenue
BEIIECTBA.
XnuMude-
cKas
CBSI3b

7 9acoB

DnekTpooTpuLa-
TENBHOCTh XUMHU-
YECKUX  IJIEMEH-
TOB.
KoBanenTtHas
cBaA3b. llossapHas
u HEMOJISIpHAs
KOBAJICHTHAs
CBSI3b.

HNonnas cBs3b.
BanentHocts W
CTENEHb OKHUCIIEe-
HHS. IIpaBuna
ONpeeIICHUS
CTEIEHEN  OKHC-
JICHHS DJIEMEHTOB.
OkuCIUTENBHO-
BOCCTaHOBUTEIb-
HBIE PEAKIUU.
[ToBTOpenue U
o0o0mmieHne 1o
teme «CTpoeHue
BeEIlleCTBA. XUMHU-
YyecKasi CBSI3b».
KonTpoabnas
padora Ne4 1o
temaM  «llepuo-

DopmyIUpoOBaTh
OTIpe/ICIICHUs]  IOHS-
TUH «KOBaJIEHTHAas
HETIOJISIPHAsl  CBSI3BY,
«KOBaJICHTHasI TOJSP-
Has CBSI3b», «HMOHHAS
CBSI3bY, «CTeneHb
OKHCIICHHS»,  «IJIeK-
TPOOTPHUIIATEINb-
HOCTBY.

Onpenendarb THUND XH-
MHYECKON CBS3U B CO-
€IMHEHUSIX Ha OCHO-
BaHUU  XUMHUYECKOU
(bopMyIIbI.
Onpenenarh CTENeHb
OKHCJICHHUS 3JIEMEHTOB
B COCIMHCHUSIX.
CoctaBaiaTb GOpMyIbl
BEIIECTB TI0 CTEICHU
OKHUCJIGHUS  DIIeMEH-
TOB.

YcTaHaBnuBaTh BHYT-
pU- M MEKIPEAMET-
HBIE CBS3H.
CocraBiATh  CpaBHH-
TeJbHBIE M 0000113~

5,8
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JIUYECKUN 3aKOH
HA.HN. Mengenee-
Ba», «CTpoeHue
atoma», «Crtpoe-
HHE BEIISCTBaY.
68. HUrtorosoe mo-
BTOpEHHUE.
JdemoncTpanmu.
ComnocraBiecHue
(dhusuko-
XAMUYCCKHUX
CBOICTB  CO€IU-
HEHHMII C KOBa-
JIEHTHBIMU u
HOHHEIMHM  CBSI3SI-
MH.

[OIMe TaOJIULBI, CXe-
MBEI.

9 kJacc

Paznen 4. 15 OKHCIIUTEIBLHO- Knaccudumnuposars 2,5,7,8
MHuoro- YacoOB | BOCCTAHOBUTEIb- XUMUYECKHUE PEAKIINH.

obpasue HBIE peakuu. [IpuBoauTE NpHMEpPHI

XAMUYe- Peakimun  coenu- peakIuii KakJIoro TH-

CKHUX pe- HEHUS, Ppa3JIoKe- ma.

aKIHi HHUSA, 3aMeIleHUs Pacrmo3naBate  OKMC-

1 00MEHa C TOUKHU
3peHusi  OKHCIIe-
HUSL U BOCCTaHOB-
JICHUS.
TennoBoi a¢-
bexT XUMHYe-
CKHX peaKiuu.
DK30- U 3HIO-
TEPMUYECKHUE pe-
AKIIHH.
CkopocTe  XMMH-
YECKHUX PEaKIHil.
IlepBonavaibHOE
MIPEACTABICHUE O
KaTajuse.
IIpakTuyeckasn
pabora Nel.
N3ydenue Bius-
HHUS YCIIOBUM
MIPOBEJCHUS  XH-
MHUYECKOH  peak-
MM Ha €€ CKo-
pOCTb.
ObpaTtumsie "
HEoOpaTHUMbIE
peakuuu. [loHs-
THE O XHUMH4Ye-
CKOM  paBHOBe-
CHUMU.
JdemoHcTpanmu.
IIpuMepsl dK30- U

JUTENBHO-
BOCCTaHOBUTEJIbHbBIE
peakuuu.
Ornpenenarb OKHUCIH-
TeNb, BOCCTaHOBHU-
T€Jb, IMPOLECC OKHC-
JICHMs, BOCCTaHOBIIE-
HUS.

Habmtonate u onucel-
BaTh XMMHUYECKUE pe-
aKIMM C TIOMOILBIO
€CTECTBEHHOI'0 f3bIKa
Y S13bIKA XHUMHHU.
Uccnenosates  ycno-
BUS, BIMAIOLIME HA
CKOpPOCTh XUMUYECKOU
peaKuu.
OnuceiBaTh yCJIOBHUS,
BIMSIONIME Ha CKO-
pocTh XAMHYECKON
peaKuu.

[IpoBomuts  rpymmo-
Bble HAONIONEHUS BO
BpeMsi  TIPOBEICHUS
JIEMOHCTPALIMOHHBIX
OTIBITOB.
VY4acTBOBaTh B COB-
MECTHOM OOCYKJIEHUU
PE3YJIbTaTOB OIBITOB.
CocraBimaAT  TepMO-
XUMHYECKHE YypaBHE-
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3HJ0TEpPMUYE-
CKHUX peaKui.
BzaumopeiictBue
I[IUHKA C COJISIHOU
U YKCYCHOM KHC-
joramu. B3aumo-
JEUCTBUE TpaHy-
JINPOBAHHOTO
IUMHKA M I[UHKO-
BOH IIBUIM C CO-
JISHOM KHCIIOTOM.
BsaumogeiictBue
okcuaa meau (1)
C CEpHOM KHCIIO-
TOM pa3HOU KOH-
LEHTpaIlui  TpHU
pa3HbIX TeMmIepa-
Typax. l'openue
yIiis B KOHIIEH-
TPUPOBAHHOMN
a30THOM KHCJIOTE.
I'openne ceprl B
pacIuIaBIeHHON
ceuTpe.
Pacuernbie 3a-
payn. Breraucne-
HUS TI0O TEPMOXH-
MHUYECKHM ypaB-
HEHHSIM PEaKIU.

HHUsl pEeaKIUil.
Boruucnare TemnnoBoi
3heKT peaknuuu 1o
€€ TEepMOXUMHYECKO-
MYy YPaBHEHHIO.

CymHocts  1po-
ecca 3JIEeKTPOJIH-
THYECKON JHCCO-
11070005078
Juccomuanus
KHCJIOT, OCHOBa-
HHUU U COJIEH.
Cnabrilec ¥ CHIIb-
HBIE  DJIEKTPOJIU-
Tel. CTENEHDL IHC-
COLIMAIIHH.
Peaknimn moHHOTO
oOMeHa U Yycllo-
BHUSI HMX IPOTEKa-
HUS.
XnMuueckme
CBOMCTBA OCHOB-
HBIX KJIACCOB He-
OpraHUYECKUX
COCTMHECHUI B
CBETE MPEJICTaB-
JICHUH 00 DJJIeK-
TPOJIMTUYECKOU
JUCCOIMAINA U
OKHUCJIUTEIbHO-

O0600111aTe 3HAHUA O
pacTBopax.
[IpoBonuTh HabmrOAE-
HUSA 3a IOBEICHUEM
BEIIECTB B pacTBOpax,
3a XUMHYECKUMHU pe-
aKLUSAMHU, TPOTEKaro-
MU B PaCTBOPAX.
dopMynupoBaTh
ompeneseHusT  TOHS-
TAA  <«BJIEKTPOJIUTY,
CHEDJICKTPOITHUT,
«QIEKTPOIUTHYECKAS
JICCOITHAITH.
KonkpetusupoBathb
MOHATHE «HOHY.
O06o00maTe  MOHSATHS
«KaTUOHY, «AHHOH.
HccnegoBaTh  CBOIi-
CTBa PacTBOPOB DJIEK-
TPOJIUTOB.
OnuceiBaTh CBOMCTBA
BEIIECTB B XOAC Jc-
MOHCTPAIAOHHOTO |
71a00paTOPHOTO  JKC-

2,5,8
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BOCCTAHOBUTEIb-
HBIX peaKkuui.
I'mpponus  conei.
O6o0menue 1O
temam «Knaccu-
dbukamus  XUMH-
YECKUX PEAKLUN»
U «IJEKTPOJIUTH-
Yyeckast JUCCOIU-
arus».
IIpakTuyeckas
padora Ne2. Pe-
LICHUE JKCIEepHU-
MEHTaJIbHBIX 3a-
Ja4y [0 Teme
«CBoiicTBa  KHC-
JIOT, OCHOBAaHUH U
COJICM Kak »JIeK-
TPOJIUTOBY.
KonTpoabHas
padora Nel 1o
temam «Knaccu-
dbukanus  XUMH-
YECKUX PEAKIHI»
u «DNEKTPOIUTH-
yeckasi JUCCOLHU-
arus.
JdeMoncTpanum.
UcnbiTanue  pac-
TBOPOB BEIIIECTB Ha
AIEKTPUUECKYIO
MIPOBOJIUMOCTb.
JIBu>xeHre MOHOB B
3IEKTPUIECKOM
ToJie.
JlabopaTopHbIe
onbIThl. Peaknuu
oOMeHa  MeXIy
pacTBopamMu
3JIEKTPOJIUTOB.

MepPUMEHTA.
CobOmronaTh mpaBuIIa
TEXHUKU Oe30macHo-
CTH.
XapakTepu3oBaTh
yCIIOBUSL TEUYEHUS pe-
akIMii B pacTBOpax
JNEKTPOJIUTOB hi (4]
KOHIIA.

Onpenensitb BO3MOXK-
HOCTb MPOTEKAHUS
peakuuii HOHHOTO 00-
MEHA.

[IpoBoauts  rpymmo-
BbIE HaOJIIOJICHUS BO
BpeMsl  MPOBEACHUS
JEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX  OMBI-
TOB.

OO6cyxnarp B rpymnmnax
PE3YJIbTATHI OTIBITOB.
OOBSACHATD CYIIHOCTD
peakiuii HOHHOTO 00-
MeEHa.

Pacno3znaBate  peak-
IIUU HOHHOTO OOMEHa.
CocTaBisTh HMOHHBIC
yYpaBHEHUS PEaKIuil.
CocraBnath  cokpa-
IICHHbIE WOHHbBIE
YpaBHEHUS PEAKLUM.

Pazpen 5.
MHoro-
oOpazue
BEIIECTB

Ilonoxenue ra-
JIOTEHOB B MEPHO-
IUYECKOH Ta0In-
LI€ U CTPOEHUE UX
aTOMOB. Csoii-
CTBa, TMOJy4YEHUE
u MIPUMEHEHHE
rajorc¢HoB.

Xmop. CBoiicTBa
H MPUMEHEHNE
xJjopa.
XIJIOpOBOIOPO:
MOJTydeHUE u
CBOICTBA.

OOBACHATE 3aKO0HO-
MEpPHOCTH  HU3MEHEHUS
CBOMCTB HEMETAJIIOB B
nepuoaax u A-
rpyIIax.
XapaktepuszoBaTh ra-
JIOTCHBI HA OCHOBE HMX
MOJIOKEHUS B IIEPUO-
IUYECKOU CHCTEME U
O0COOCHHOCTEH CTpoe-
HHUS UX aTOMOB.
OOBACHATH 3aKOHO-
MEPHOCTH  HM3MEHEHUS
CBOMCTB TaJOr€HOB MO

1,2,5,7
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ConsiHass KucioTa
U €€ comu.
IIpakTuyeckas
padora Ne3. Ilo-
JIy4YEHUE COJISTHOU
KHCJIIOTBI U U3Y-

YeHHE et
CBOMCTB.
JdeMoHcTpanuu.
dusnyeckue

CBOMCTBa Trajore-
HoB. [lomydenue
XJIOpPOBOJIOPOJIA U
pacTBOpEHHUE €ro
B BOJIC.
JlaGoparopHbie
onpiThl. BriTec-
HEHHE TajloreHa-
MU JpYT JIpyra u3
pacTBOpPOB UX CO-
CIIMHCHUI.

nepuogqy “ B A-

rpyIIax.
OnucelBaTh CBOKMCTBA

BELIECTB B XOJ€ Jie-
MOHCTPAIMOHHOTO U
1a00paTOpPHOTO  IKC-
MepUMEHTA.
Cobmoiate  mpaBuiia
TEXHUKU Oe30macHo-
CTH.

Pacno3znaBarb  OmbIT-
HBIM IIYTEM COJISIHYIO
KHUCJIIOTY U €€ COJIH,
OpOMUIbI, HOIUIBI.
Hcnons3oBars  mpu-
oOpeTeHHbIE 3HAHUS U
yMEHUSI B IIpaKTUye-
CKOH JesTeNbHOCTH U
MTOBCEIHEBHOW KU3HU
C Lenblo 0e30MmacHoro
oOparieHusi C Bellle-
CTBAaMH U MaTepuasa-
MH ¥ 3KOJOTUYECKU
IrPaMOTHOTO  TIOBeJie-
HU B OKpYXKarolen
cpene.

Bprunciste MaccoByro
JIOJII0  pacTBOPEHHOTO
BEII[ECTBA B PACTBOPE.

[Tonoxenue kuc-
JI0poJia U Cephbl B
MIEPUOINYECKON
CUCTEME XHMHUYE-
CKHX DJIEMEHTOB,
CTpOEHHE 170
aToMOB.  Aujo-
TPOTIHSI CEPBHI.
CaolicTBa U MpH-
MEHEHHE CEpHI.
CepoBoaopo.
Cynbdunpl.
Oxcun cepsl (IV).
CepHucras  Kuc-
JI0Ta U €€ COJIH.
Oxkcun cepst (VI).
CepHasg kucnora
U €€ COJIH.
OxkucnuTenbHbIe
CBOMCTBA KOH-
LIEHTPUPOBAHHOU
CEpPHOM KHUCIIOTBHI.
IIpakTHyeckas
padora Ned. Pe-
HIEHUE DJKCIEepHU-

XapaxkTepus3oBaTh
3JIEMEHTBI VIA-
rpynnsl  (TOATPYIIIBI
KHCJIOPO/Ia) HA OCHOBE
UX TOJIOKEHUS B IIe-
PHUOANYECKON CUCTEME
.. MengeneeBa u
0COOEHHOCTEHN CcTpoe-
HUS UX aTOMOB.
OOBSCHATH  3aKOHO-
MEPHOCTH H3MEHEHMS
CBOMCTB  DJIEMEHTOB
VIA-rpynmner mo 1me-
puony U B A-rpymnmnax.
XapakTepus3oBaTh all-
JOTPOIHIO KUCIOpOoJa
U Ccepbl KaKk OJHYy W3
MPUYUH  MHOTo00pa-
3Ms1 BELLIECTB.
OnuceiBaTh CBOMCTBA
BELIECTB B XOJ€ Jie-
MOHCTPAIMOHHOTO U
1a00paTOPHOTO  JKC-
MepUMEHTA.
Cobnronate  npaBuia

5,8
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MEHTQJIBHBIX  3a-
Jad 1Mo TeMe
«Kucnopon u ce-
pan.

Pemenue pacuer-
HBIX 3a]1a4.
JdeMoHcTpanuu.
AJITOTPOIIHBIE
Moau(HUKaAIIN
ceppl.  OOpas1s
MIPUPOTHBIX
cynbpuaoB u
Cynb(haToB.
JlaGoparopHbie
onbIThl.  O3Ha-
KOMJICHHE C 00-
pasuamMu cepbl U
eé MIPUPOTHBIX
coequHennit. Ka-
YECTBEHHBIE  pe-
aKuuu Cynbpua-,

CynabhuT- u
cynb(daT- MOHBI B
pacTBope.

Pacuernbie 3a-
payn. Breraucne-
HUSA II0 XUMHYE-
CKUM YpaBHEHH-
sIM MAaccChl, 00BE-
Ma WA KOoJude-
CTBa  BCIIECTBA
OJHOTO W3 MpO-
JIYKTOB pEaKkUuu
II0 Macce HCXoJ-
HOTO  BEIIECTBA,
00bEMY WM KO-
JINYECTBY  Bellle-
CTBa,  COJEpXKa-
IIETO ONpPENEIEH-
HYIO [OJII0 TIpH-
Meceit.

TEXHUKU Oe30macHo-
CTH.

OkaszpIBaTh  MEPBYIO
MOMOIIb TpPH OTpaB-
JICHUSAX, OXKOorax o
TpaBMax, CBSI3aHHBIX C
peakTuBaMu M J1abo-
paTopHbIM  000pYHO-
BaHHUEM.

Onpenensitb TpUHA-
JISKHOCTh BEIIECTBA K
orpezieIeHHOMY KJlac-
Cy COECIMHEHHU.
ComnoctaBnsiTh  CBOM-
CTBa pa30aBJICHHON U
KOHIIEHTPUPOBAHHOI
CEpPHOM KHUCIOTBI.
3anuceiBaTh ypaBHe-
HUS PEaKkUUd B HOH-
HOM BHJE C YyKa3aHH-
€M Iepexojia dJIeK-
TPOHOB.
Pacno3naBath  OmbIT-
HBIM IYTEM PacTBOPHI
KUCIIOT,  Cylb(umsl,
CyIb(QUTHL, CyTb(}aTHI.
Hcnons3zoBare  mpu-
OoOpeTeHHbIE 3HAHUS U
YMCHHSI B TPaKTHYC-
CKOH JesTeNbHOCTH H
MTOBCEIHEBHOW KM3HU
C 1eNbl0 0€30MacHOro
oOpareHusi C Bellle-
CTBAaMH U MaTepuasa-
MU U OKOJOTUYECKH
rPaMOTHOTO  TOBEJEe-
HUAS B OKpYXKarolleH
cpeze.

BBIYucnsaTe 1Mo XuMH-
YECKUM  YpaBHEHHSIM
Maccy, 00bEM U KOJH-
YECTBO BELIECTBA O/-
HOTO W3 TMPOAYKTOB
peakuuM 10 Macce
HCXOJ/IHOTO BEIIECTBA,
00BEMY WM KoJHUue-
CTBY BeINlECTBa, CO-
JiEpKalllero  ompene-
JIEHHYIO JIOJO TPUME-
cel.

l'oTOBUTH  KOMIIBIO-
TE€pHBIE MPE3CHTALNHU
10 TEME.

Ilonoxenue a3zora

XapakTepu30BaTh

5,7,8
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u ¢dochopa B me-
PUOIUYECKON CH-
CTEMC XUMHNYe-
CKUX DJIEMEHTOB,

CTpPOEHHUE 1704
aTOMOB. A3or:
CBOMCTBA U IIpH-
MEHEHHE.

Ammuak. Duzu-
YecKue M XHUMH-
YECKHUE CBOWCTBA.
[Tonyuenue u
MIPUMEHEHUE.
IIpakTuyeckasn
padora NeS. Ilo-
JTy4yeHUuEe aMMHUaKa
U HU3y4YeHHUE €ro
CBOMCTB.

Conu aMMOHUSL.
A3OTHas KHCIIOTA.
CrpoeHue Mouie-
kynsl. CBolicTBa
pa3baBiIeHHON
AQ30THOM  KHCIIO-
THI.

CBoiicTBa  KOH-
LIEHTPUPOBAHHOU
AQ30THOM  KHCJIO-
THI.

Comn a30THOM
KHCJIOTBI.  A3OT-
HbIE YJI00peHHUs..
®dochop. Amo-
Tponus ¢ocdopa.
CaoiictBa  doc-
¢opa.

Oxkcun  docdopa
(V). ®ochopnas
KHCIIOTa U €€ CO-
m.  DocdopHble
ya0OpeHus.
JdemoncTpanuu.
[Tonydyenune am-
MHaKa M €ro pac-
TBOpPEHHUE B BOJIE.
OO6pa3upl  mpu-
POJHBIX HUTPATOB
u pocpaTos.
JlaGoparopHbie
onbIThl. B3aumo-
NENUCTBHE  COJen
aMMOHUSI CO IIIe-
JI0YaMH.

3JIEMEHTBI VA-
rpynmbl  (MMOATPYIIIBI
a3oTa) Ha OCHOBE HX
MOJIOKEHUSI B TEPHO-
JUYECKON CUCTEME H
0COOEHHOCTEH cTpoe-
HUS UX aTOMOB.
OOBSACHATH  3aKOHO-
MEPHOCTH HM3MEHEHUS
CBOMCTB  DJIEMEHTOB
VA-rpynmsl.
XapakTepus3oBath a-
aotponuio  ¢ocopa
KaK OJHY W3 MNPUYHH
MHOT000pa3us Be-
IIECTB.

OrnuceiBaTh CBOMCTBA
BEIIECTB B XOJe Je-
MOHCTPAIIHOHHOTO |
1a00paToOpHOTO  IKC-
HepUMEHTA.
Cobmroiate  mpaBuia
TEXHUKHA O€30I1acHo-
CTH.

Oxka3blBaTh  IEPBYIO
MOMOIIb TpPHU OTpaB-
JCHUSAX, OXOrax u
TpaBMax, CBSI3aHHBIX C
peakTuBaMu U J1abo-
patopHbIM  000pyI0-
BaHHEM.
YcraHaBiaMBaTh IpHU-
HaJJIEXKHOCTh Be-
IIECTB K OIpEACIeH-
HOMY KJlacCy CO€Iu-
HEHMUI.
ConocraBnsiTe CBOH-
CTBa pa30aBIIEHHOW U
KOHIICHTPHUPOBAHHOMN
a30THOM KHMCIIOTHI.
CocraBnath  ypaBHe-
HUS CTYIIEHYaTON
JCCOLIMAIIUN Ha
npumepe (HochopHoit
KHCJIOTBI.
3anuceiBaTh  ypaBHe-
HUsl pEeakuui B HOH-
HOM BHJIE C YyKa3aHU-
€M Iepexojla dJIeK-
TPOHOB.
Pacno3naBate  OmbIT-
HBIM IIyTEM pPacTBOPHI
KHCJIOT, HHUTpar- u
¢dochar-uoHbBl,  MOH
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aMMOHMSL.
Hcnonb3zoBare  mpu-
OoOpeTeHHbIE 3HAHUS U
YMEHUSI B TIpaKTHYe-
CKOM JesATEAbHOCTH H
IOBCEIHEBHOM JKHU3HHU
C 1IEIIbI0 0€30I1aCHOTO
oOparieHusi C Belle-
CTBAaMHU U MaTepuasa-
MH H 3KOJOTHYECKHU
IPaMOTHOTO  TIOBEJIe-
HUS B OKpYXKaromen
cpene.

Brruucisate MaccoByro
JIOJII0  pacTBOPEHHOTO
BEIIIECTBA B paCTBOPE.
[Tonb3oBarbest uHbOP-
Malien U3 Ipyrux uc-
TOYHUKOB IS IIOATO-
TOBKH KpPaTKHUX CO00-
IIIECHUH.

['oToBUTH KOMIIBIOTEP-
HBIC TIPE3CHTAIINH T10
TEME.

[Tonoxenne  yr-
jJepoga M KpeMm-
HUS B TIEPUOIU-
YEeCKOH CHCTEME
XAMUYECKHUX DJIe-
MEHTOB, CTPOCHHUE
HX aToMOB. Al-
JOTPOIHBIE  MO-
nuduKaum yrie-
pona.
XUMUYECKHue
CBOMCTBa yIJIEepo-
na. AnpcopOorus.
Yrapusiid ras,
cBoiictBa u (u-
3U0JIOTHYECKOE
JNEUCTBHE HA Op-
TaHU3M.
Vriaekucnsii ras.
YronpHas KHCIO-
Ta W €€ COJH.
Kpyrosopor  yr-
jJepoaa B MPHUPO-
Jie.
IIpakTH4eckas
padora
Ne6.ITonmyuenue
OKCHJa Yyriepoja
(IV) u wusyuenue
€ro CBOICTB.

XapakTepu3oBaTh
3JIEMEHTEHI IVA-
rpynnsl  (TIOATPYIIITEI
yriaepoja) Ha OCHOBE
UX IIOJIOKEHUS B IIe-
PUOIMYECKON CHCTEME
u 0COOCHHOCTEH
CTPOEHHS UX aTOMOB.
OOBACHATE  3aKOHO-
MEPHOCTH H3MEHEHHS
CBOMCTB  DJIEMCHTOB
IVA-rpynnst.
Xapakrepu3oBaTh al-
JOTPOIHUIO  YTIepoaa
KaK OJIHy W3 TPHYUH
MHOT000pa3us Be-
IIECTB.

OmnuceiBaTh CBOKMCTBA
BEIIECTB B XOJ€ Je-
MOHCTPAI[MOHHOTO |
1ab0paTOPHOTO  IKC-
MepPUMEHTA.
CobmronaTe mpaBmIIa
TEeXHHMKH 0e30IacHO-
CTH.

CorocTaBiaiaTs CBOM-
CTBa OKCHJIOB YTJIEPO-
Ja ¥ KPeMHHUS, 00bsC-
HATH TNPUINHY  HUX
pazmuusl.

5,6,7,8
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Pacnio3znaBanue
KapOOHATOB
Kpemuuii u ero
COCIMHEHMUS.
Crexuo. IlemeHT.
O6o0mmenue 1o
teme «Hemerai-
JIBI».
KonTposbHas
padora Ne2 1o
teme «Hemerai-
JIBI».
JdeMoHcTpanuu.
Mopenu KpH-
CTAJUTMYECKHUX
pemEToK anmasa
u rtpadura. OO6-
pasubl  OPUPOJI-
HbIX KapOOHAaToOB
Y CUJIMKATOB.
JlabopaTopHble
onbIThl.  Kaue-
CTBEHHAas  peak-
UM Ha YIJIEKHUC-
neii ra3. Kaue-
CTBEHHBIE  peak-
LMY Ha KapOOHAT-
HOH.
Pacuernbie 3a-
payn. Brraucne-
HUS TI0 XUMUYe-
CKMUM YpaBHEHH-
SIM MAaccChl, 00BE-
Ma WM KoJnye-
CTBa  BEIECTBA
OJIHOTO W3 TIpo-
JTYKTOB  PEaKINHN
10 Macce HMCXOJ-
HOTO  BEIECTBA,
00bEMY WM KO-
JIUYECTBY  BeIIe-
CTBa,  COJEpXKa-
IIETO ONpPENEIEH-
HYIO JOJII0 TIpH-
Mecei.

VYcraHaBinuBarh IIpH-
HaJJIE)KHOCTh Be-
LIECTB K ONPEIEIICH-
HOMY KJaccy coeau-
HEHUM.

Jloka3blBaTh KHCIIOT-
HBI XapakTep BBIC-
IIMX OKCHJIOB YIJIEpO-
J1a ¥ KPEMHUSA.
3anucelBaTh ypaBHe-
HHSl pEeaklUil B WOH-
HOM BHJI€ C yKa3aHHU-
€M IIepexoja dJIeK-
TPOHOB.
Ocyl1iecTBiATh B3au-
MOIIPEBPALLEHUS Kap-
OOHATOB M TUAPOKAp-
OOHATOB.
Pacno3naBate  OmBIT-
HbIM IIyTEM YTJIEKHC-
JAbld  Ta3, KapOoHAT-
VOHBI.

Hcnons3zoBare  mpu-
OoOpeTeHHbIE 3HAHUS U
YMEHUSI B IIpaKTUYe-
CKOH JNIeATEIbHOCTU U
MTOBCEIHEBHOW JKM3HU
C Lenblo 0e30MmacHoro
oOparieHusi C Bellle-
CTBaMHU M Marepuaia-
MU U 3KOJOTHYECKH
IPaMOTHOIO  TIOBEJle-
HHAS B OKpYKarolllen
cpeze.

Brruucnsate mo xumu-
YECKUM YPaBHEHUSIM
Maccy, 00bEM U KOJIH-
4EeCTBO BELIECTBA OJI-
HOTO U3 TPOJIYKTOB
peakuuM 10 Macce
HCXOJHOTO BEIECTBa,
00BEMY WM KONHYe-
CTBY BEILECTBa, CO-
JIEpIKaIlero  omnpene-
JIEHHYIO JIOJI0 MPHUME-
cel.

Ilonoxenue Me-
TaJUIOB B TMEPUO-
IUYECKOU CHCTe-
ME XMMMYECKHX
snementoB J[.U.
Menneneena.

Merammdeckas
CBsI3b.  Dusnue-

13

Xapakrepus3oBaTb Me-
TasIbl HA OCHOBE HUX
MOJIOKEHHSI B TIEPHO-
JIMYECKOW CUCTeME U
0COOEHHOCTEHN CcTpoe-
HUS UX aTOMOB.

OOBSCHATH  3aKOHO-
MEPHOCTH H3MEHEHHS

5,7,8
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CKHE CBOMCTBA
merauioB. Cria-
BBl METAJIJIOB.
Haxoxnenue wMe-
TaJUIOB B IPUPOJIE
A o0Ime cHooco-
Obl WX TIONIyde-
HHS.
XHUMHYECKHE
CBOMCTBa MeTall-
J0B. Psan akTuB-
HOCTH  (DJIEKTPO-
XUMHYECKUN P
HaIpsDKEHUN) Me-
TaJLJIOB.
Illenounsie  Me-
Tannel.  Haxox-
JICHUE B TIPUPOJIE.
duznueckue u
XHUMHYECKHE
CBOICTBA. 50.
Oxkcuagbl W THUI-
POKCHUJIBI  IIEJI0Y-
HBIX  METaJIJIOB.
[IpumeHeHue mie-

JIOYHBIX  MeTaj-
JIOB.
Ienouno3e-

MEJbHBIE METall-
npl. Haxoxnenwne
B npupoze. Kamnp-
LIUA U €ro Coeau-
HEHHUSL. Kect-
KOCTb BOABI H
CITOCOOBI ee
YCTpaHEHHS.
ATIOMUHHH.
Haxoxnenue B
npupone. CBoi-
CTBAa AJTIOMHHHS.
AmpoTepHOCTD
OKCHJa U TUIPOK-
CHJIa AJIFOMUHMUSA.
Pewmenue pacuer-
HBIX 3a]1a4.
Kenezo. Haxox-
JIEHUE B TIPUPOJIE.
CsoiicTBa Kelle-
3a.

CoeauHeHUS JKe-
je3a.
IIpakTuyeckas
padora Ne7. Pe-
HIEHUE DJKCIEpHU-

CBOMCTB METAJIJIOB IO
nepuoqy u B A-
rpyIrax.
Uccnenosate  cBOU-
CTBa H3y4aeMbIX Be-
IIECTB.

OOBSICHATL  3aBHUCH-
MOCTb (buzmIecKux
CBOMCTB METaJIJIOB OT
BHJIA XUMHYECKOM
CBSI3U MEXIY HUX aTo-
MaMH.

HaOmrogaTe U OIUCHI-
BaThb XMUMHUYECKHUE pe-
Ak C IIOMOIIBIO
€CTECTBEHHOTO S3bIKa
M S13bIKa XHUMHH.

HaOmromate  1eMOH-
CTpUpYEeMbIE M CaMo-
CTOSATEIBHO  ITPOBO-

JIIMBIE OTIBITHI.
OnuceiBaTh CBOMCTBA
U3y4aeMbIX BEILECTB
Ha OCHOBe Halmooe-
HUI 3a UX MpeBpalle-
HUSIMH.

HokaspBath  amdo-
TEpHBIA XapakTep OK-
CHJIOB M TUAPOKCH]IOB
QIIOMUHUS U JKeJe3a
(11D).

CpaBHMBaTh OTHOILIE-
HUE W3Yy4aeMBbIX Me-
TaJIJIOB U OKCUJIOB Me-
TaJJIOB K BOJIE.
CpaBHMBaTh OTHOILIE-
HUE THJIPOKCHIOB
HATpHsl, KalblUs U
QTIOMUHUSL K PacTBO-
paM KHUCJIOT M WIEJo-
yel.

Pacnio3HaBath  OIBIT-
HBIM ITyT€M THIPOK-
CH/I-HOHBI, HOHBI Fe’™
nFe'".

Cobnronate TEXHUKY
O0e3zomacHoro  obOpa-
HICHUSI C XMMUYECKOH
nocyaoid u nabopa-
TOPHBIM  00OpYZOBa-
HUEM.

OcyiecTBiATh  peak-
[IUU, TOJTBEPKIA0-
M€  T'eHETHYECKYIO
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MEHTaJbHBIX 3a-
Jad MO0  TEMe
«MeTtannel B HX
COCITUHCHHUS.
Iloaroroska K
KOHTPOJIbHOU pa-
oore.
KonTpoabHas
padora Ne3 1o
TeMe «MeTalIbDy.
JdeMoHcTpanuu.
O06pa3sib BaXK-
HeWmux  coenu-
HEHUH  HaTpu4,
KaJlusi, TPUPOJI-
HBEIX COEIUHEHUH
KaJbIUs, MarHus,
ATIOMUHUS,  PYI
kenesza. B3ammo-
JIIEUCTBUE IIEJI0Y-
HBIX, IIEJIOYHO-
3eMEIbHEIX  Me-
TAJUIOB U aJIIOMHU-
HAI C  BOJOM.
Coxuranme Jxele-
3a B KHCJIOpPOJE U
XJIOpeE.
JlaGopaTtopHbie
onbIThl. 3yue-
HUE o0pasioB
MeTauioB. Bzaum-
MOJICUCTBHE Me-
TaJJIOB C PacTBO-
pamu COJIEH.
O3HaKOMIIEHHE CO
CBOMCTBaAMH u
MpEeBpaIICHUSIMU
KapOOHATOB U
rupoxkapOoHa-
ToB. [lomyuyenue
THAPOKCH]IA
AJTIOMUHUS U B3a-
HMOJICHICTBHE €TI0
C KHCIOTaMH H
menodamu. Kade-
CTBEHHBIE  peak-
I[IMH Ha UOHBI Fe**
u Fe’'.
Pacuernble 3a-
Jauu. Breruncie-
HUS 1O XUMHUe-
CKUM YypaBHEHH-
M MAaccChl, 00BE-
Ma HJIA KOJude-

CBS3b MEXJY Heopra-
HUYECKUMHU COEIHUHE-
HUSIMH.

3anuchiBaTh ypaBHE-
HUs pEaKkLUi B HOH-
HOM BHJI€ C YKa3aHH-
€M Iepexojia dJeK-
TPOHOB.

O0600mare 3HaHUS U
JieJiaTh BBIBOJBI O 3a-
KOHOMEPHOCTSIX W3-
MEHEHUN CBOWCTB Me-
TaJUIOB B MEPHUOJAX U
A-rpynnax mnepuoau-
YECKOU CUCTEMBI.
[Iporno3upoBath
CBOMCTBA HEU3YYCH-
HBIX 3JIEMEHTOB M HUX
COEMHEHUIN Ha OCHO-
BE€ 3HAHUU O MeEepuo-
JTUYECKOM 3aKOHE.
Hcnonb3oBate  mpu-
oOpeTeHHbIE 3HAHUS U
YMEHHsSI B MpaKTH4e-
CKOM JEeATEIbHOCTH H
MOBCE/IHEBHOMN JKU3HU
C LBl 0e30I1acHOro
oOpaiieHust ¢ Belle-
CTBaMHU M Marepuaia-
MU U O9KOJOTHYECKH
rPaMOTHOTO  TOBEJe-
HUA B OKpYXKarollen
cpene.

Boruucnates no xumu-
YECKUM YPaBHEHUSIM
Maccy, 00bE€M U KOJIH-
YECTBO BEIIECTBA O]I-
HOTO M3 MPOAYKTOB
peakiuu 1o  Macce
MCXOJIHOTO BEIECTBA,
00BEMY WJIM KOJUYe-
CTBY BeIlleCTBa, CO-
JIEpIKaIlero  ornpese-
JAEHHYIO JIOJI0 IpUMe-
cel.

[Tonb3oBatbest uHbOP-
Malnueu u3 Apyrux nc-
TOYHHUKOB ISl IOJTO-
TOBKU KpaTKUX cO00-
LIECHUM.

l'oTOBUTH  KOMIIBIO-
TE€pHBIE MPE3CHTALNHU
10 TEME.
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CTBa  BEILECTBA
OJTHOTO W3 TIpO-
JTYKTOB  PEaKLNHU
M0 Macce HCXOJ-
HOTO  BEIECTBA,
00BEMY WJIH KO-
JIUYECTBY  BeIle-
CTBa, COJEpKa-
LIEro OIpeeIEH-
HYIO JIONIO TIpHU-
MECEH.

Pa3zpen 6.
Kparkuit
0030p
BaKHEM-
X
OpraHu-
YECKUX
BEILIECTB

qaCcoB

60. Opranunue-
CKast XUMHS.

61. ¥Yrneromopo-
nbl.  [IpenenpHble
(HACBIIIIEHHBIE)
yIIE€BOJAOPO/IbI.
62. Henpenens-
HbIE (HeHacwI-
IICHHbIE) YTJIEBO-
JOPOJIBL.

63. IIpousBoHbIE
YTJIEBOJIOPOIOB.
CroupThl.

64. KapOoHnossie
KuciaoThel. Crox-
HbIe 3¢upsl. Ku-
pBIL.

65. YTineBosl.

66. AMHUHOKHCIIO-
Tbl. benku.

67. Ilonumepsl.
68.  O0obmaro-
IUA YPOK IO Te-
Me «Baxnenmue
OpraHUYEeCcKUe
COCJIUHECHHUS.
JdemoncTpanuu.
Mogenu MoJeKys
OpraHUYECKUX
coeguHenuit. ['o-
peHue yrieBojo-
pOIOB U OOHapy-
KEHUE MPOAYKTOB
nx ropenus. Ilo-
Jy4eHHUE ITUJICHA.
KauecTBennas
peakuus Ha JTHU-
neH. PactBopenue
3TUJIOBOTO CIIHP-
Ta B Boje. Pac-
TBOpPEHUE TJIULIE-
puHa B Bogze. Ilo-
JIy4YEHHE U CBOU-

Hcnons3oBarh BHYTpH-
Y MEXIPEAMETHBIC CBsI-
3.

CocTaBnsTh MOJIEKY-
JSIPHBIE U CTPYKTYpPHBIE
(hopMyIIBI YTIIEBOIOPO-
JIOB.

Ornpenenars npuHa-
JISKHOCTbH BEIIECTBA K
OIpeieIEHHOMY Kiaccy
OpPTaHMYECKUX COeIH-
HEHUM.

3anuceIBaTh YpaBHEHHS
peaKuurii 3aMEeILICHUS U
IPUCOEANHEHHUS C y4a-
CTHEM OPTaHUYECKUX
BEIIIECTB.

Ha6mronate nemon-
CTPUPYEMBIE OIBITHI.
OnuceiBaTh CBOKMCTBA
U3y4aeMbIX BEIIECTB
Ha OCHOBE Haluone-
HUH 3a WX TMpeBpalile-
HUSIMHU.

YyacTBOBaTh B COB-
MECTHOM OOCYKJI€HUU
pe3yJIbTAaTOB OMBITOB.
[IpoBoaUTH KaueCTBEH-
HBIE PEaKINN Ha HEKO-
TOpbIE OPTraHUYECKUE
BELIECTBA.
[Tonw3oBatbest UHQPOpP-
Malei u3 Ipyrux mc-
TOYHHUKOB TSI TIOJITO-
TOBKH KPaTKUX CO00-
IIEHUM.

l'oToBUTH  KOMIIBIO-
TEpPHBIC TIPE3CHTAIINHI
0 TEME.

1,5,6,7,8
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CTBA  YKCYCHOM
xucnotel. Hecne-
AOBAHHE CBOHCTR
WHPOB.  PacTBO-
PHMOCTh B BOJIE H
OPraHHYECKHX
pacTBOPHTENAX.
KauecTReHHBIE
peaKuuH Ha -
KO3Y W Kpaxman.
Obpazust  H3ge-
nHH 13 NONHITH-
JgHa, NOIHITPO-
| nunena. ]

B apTOPCKYI) NPOrpaMMy BHECCHB HIMEHEHHA

§ xaacc,

Peseperoe Bpema (3 uaca) pacnpeeneHo CleayiuHM obpasoM:
lyac — Ha nposenenne obofulaomero ypora no TeMe «JlepeoHaYanbHEE XHMHYECKHE NOHA-
THRX.
luac - Ha penieHHe pacueTHHIX 3afay «HaxomeHue MaccoBOH JO/IH PACTBOPEHHOTO BEILECTRA
B pacTope. BhiuicieHHe Macchl PACTBOPEHHOTO BEMECTRA H BOR! 1A MPHTOTOBICHHA pac-
TBOPA ONpeAeAeHHOH KOHUSHTPALHH.
1 uac - va nposeneHne oboGuaromETe ypoka mo Teme «BakHeHIIHe KNACCH HEOPraHHYECKHX
coeTHHeHMHY,

2 xaacc,

Pezepsroe Bpems (1 9ac) HCTIONB3YETCH CAEAYIONIAM 06pasoM:
113ac —MHOTC00paIHe BEIICCTS.
O6ocHORAHNE: IPH H3YYCHHUH BRINE TIEPETHCACHHBIX TEM HEAOCTATOYHO BBIICICHO BREMEHH
Anig nposefeHsA 00o0NIAMIHX YPOKOB H YPOKOR MO PEINEHHIO PaCYETHRIX H K8YSCTBEHHBIX
3a0a4, 4 ITH YPOKH HeoGXOIMMEL, TAK Kak HANPABICHE! Ha PeATHIaLHI0 BakHeHIIHX TpeboBa-
HHH K 3HAHMAM YYallHXCA — TPHMEHEHNE MOMYYSHHEX Y Y ]| 1714 BRIONHEHHA TPEHHPOBOUHLIX
3a&HHI, TIOOTOTOBKE K KOHTPOMLHEIM paboram u npoxoxkgenuo MHA no xumun. HaydeHne
XMMUH B 0DbeMe 3 yacos B Henemo B 8 xnacce (1 JONOTHHETENEHEIA 4ac M3 HacTH, GopMHpye-
MO YIACTHHEAMH 00Pa3OBATENEHEIX OTHOMIEHHH ) NOIBONHT NOJTOTOBHTE YHAIIHXCA K €CTe-
CTBEHHOHAYIHOMY NpodHII0 06y4eHHA B CTAPINEH WIKOIE,
Coaepmanne yiebGHOTO Kypea, TpefOBaHHA K NOOIOTOBKE YHAlHXCa 10 XHMHH, 4 TAKOKE
NPaKTHYECKHePaboTH, AEMOHCTPAMOHHEIE H NaGopaTOpHEIE OTHITE B NONHOM 00beMe
COBTIAJIARNT C aBTOPCKOH npo-rpammoii H H. Mapar «Xumma. Paboune nporpammet - M.
Tipoceemchue, 2019, Tpeamersas nunns yaeburxor I.E. Pyasumnca, @.I'. Denpamana, 8-9
EmacChly
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