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1. [lnanupyemble pe3yJibTAaThl OCBOCHUS Y4eOHOI0 mpeaMeTa, Kypca.

W3yuenne XMMUU B OCHOBHOM INIKOJIE JTA€T BO3MOXKHOCTH JIOCTUYb CIICAYIOIIMX PE3yIbTaTOB B
HaIpPaBJICHUU JUYHOCTHOTO PAa3BUTHUS:

1. I'pask1TaHCKOTO BOCTTUTAHUSI:

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

- aKTMBHOE y4acTHe B KU3HU ceMbd, OpraHu3aiiu, MeCTHOTO COOOIIEeCTBA, POJHOTO Kpasi, CTPaHBI;

- HEeNpUsATHE JI0O0BIX (OPM SKCTPEMHU3MA, TUCKPUMHUHAIINH;

- IOHUMaHHE POJIU PA3IUYHBIX COIMABHBIX HHCTUTYTOB B KU3HU YEIIOBEKA;

- Ipe/icTaBIeHUuE 00 OCHOBHBIX MpaBax, CBOOOaX U 00A3aHHOCTAX TPAKAAHUHA, COLMATILHBIX HOP-
Max M IpaBHJIaX MEXKJIMYHOCTHBIX OTHOIIEHUH B MOJMKYJITYPHOM M MHOTOKOH(eccHOHATIbHOM O0Iie-
CTBE;

- IpE/ICTaBIEHUE O CIOCO0aX MPOTUBOICHCTBUS KOPPYIILIHH;

- TOTOBHOCTh K Pa3HOOOpPA3HON COBMECTHOH AEATENbHOCTH, CTPEMIICHHE K B3aUMOIIOHUMAHHUIO U
B3aMMOIIOMOIIM, AKTUBHOE yYaCTHE B IIKOJIBHOM CaMOYIPaBICHUH;

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

2. [TaTprOTHYECKOTO BOCITUTAHUS:

- OCO3HaHHE POCCUMCKOW Tpa)KTaHCKOW HIACHTHUYHOCTU B IMOJUKYIBTYPHOM W MHOTOKOH(ECCHO-
HAJIBHOM OOILECTBE, MPOSBICHUE MHTEpEca K MO3HAHUIO POJHOTO S3bIKA, HCTOPUH, KyIbTYpbl Poccuii-
ckoit denepanuu, cBoero kpas, HapoaoB Poccuu;

- IEHHOCTHOE OTHOIIIEHHE K JOCTHXKEeHUsAM cBoeil Poauner - Poccun, kK Hayke, HCKYCCTBY, CIOPTY,
TEXHOJIOTUSIM, OOEBBIM MOJIBUTaM M TPYJOBBIM JOCTHKEHHUSIM HAPO/Ia;

- yBaXKeHHE K cuMBoJIaM Poccun, rocyiapcTBEHHBIM Mpa3HUKaM, HCTOPHYECKOMY U MPHUPOTHOMY
HACJIEUIO U TaMSATHHUKAM, TPAJAULIUAM Pa3HbIX HAPOIOB, MPOKUBAIOIINX B POAHON CTpaHe.

3. JlyXOBHO-HPaBCTBEHHOT'O BOCTIMTAHUSI:

- OpHMEHTalMs Ha MOPaJIbHbIE IGHHOCTU U HOPMBI B CUTYaIlUsIX HPAaBCTBEHHOTO BHIOOPA;

- TOTOBHOCTb OIICHWBATh CBOE MOBE/ICHUE H MTOCTYIIKH, TOBEJCHUE U MIOCTYIIKHU JIPYTUX JIFOJICH ¢ T10-
3ULIMU HPABCTBEHHBIX M IIPABOBBIX HOPM C YUE€TOM OCO3HAHMS MOCIEICTBUH MOCTYIKOB;

- aKTHBHOE HEMIPUATHE ACOIHMAIBHBIX MTOCTYIKOB, CBOOOIa M OTBETCTBEHHOCTH JINYHOCTH B YCIIOBH-
SIX UHAUBHUIYaTLHOTO U OOIIIECTBEHHOTO MPOCTPAHCTRA.

4. DCTETUYECKOTO BOCITUTAHUS:

- BOCIIPUMMYUBOCTH K Pa3HbIM BUJAM MCKYCCTBA, TPATUIIUSM U TBOPUYECTBY CBOETO U APYTUX HAPO-
JI0B, TIOHUMaHHE SMOIIMOHAIILHOTO BO3/ICHCTBHSI HCKYCCTBA;

- OCO3HAaHHE BaKHOCTH XYAOXKECTBEHHOW KYIbTYphI KaK CpPeICTBAa KOMMYHUKAIIUKA M CaMOBBIpaXKe-
HUS;

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

- CTpeMJIEHUE K CAMOBBIPKEHHUIO B Pa3HBIX BUAAX UCKYCCTBA.

5. ®U3N4eCKOTo BOCIIMTaHUSA, (POPMUPOBAHHS KYJIbTYPHI 30POBbS H SMOIIMOHAIFHOTO OJIaromnoiy-
Y

- OCO3HAHME [IEHHOCTH XHU3HH;

- OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBbIO M YCTAaHOBKA Ha 3JI0pOBBIN 00pa3 >kMU3HU (310pO-
BOE MUTaHWE, COOIIOICHNE TUTUEHHYECKUX TPaBWII, COATaHCUPOBAHHBIN PEXUM 3aHATHI U OTIBIXA, pe-
ryJsipHas Gu3ndeckast akTUBHOCTB );

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

- COOJTIOICHHE TIPAaBIJT OE30MMaCHOCTH, B TOM YHCIIE HaBBIKOB 0€30TaCHOTO TIOBEJICHUS B MHTEPHET-
cpene;



CIOCOOHOCTh AANITUPOBATHCS K CTPECCOBBIM CUTYaLIUsIM U MEHSIOIIMMCS COLIMATIbHBIM, HH(pOpMa-
LIUOHHBIM M IPUPOAHBIM YCJIOBUSM, B TOM YHCIIE OCMBICIASA COOCTBEHHBIN ONBIT U BBICTpauBas Jallb-
HEHUIIue ey,

- YMEHUE IPUHUMATh ce0s1 M JPYTuX, HE OCYXKJas;

- YMEHHE 0CO3HABaTh SMOLIMOHATIBHOE COCTOSHUE ce0sl U IPYTUX, YMEHUE YIPABIATH COOCTBEHHBIM
SMOLIMOHAJIBHBIM COCTOSIHUEM;

- ¢(hOpMUPOBAHHOCTH HaBbIKa pedIIeKCHH, IPU3HAHUE CBOETO MIPaBa Ha OMIMOKY U TAKOTO e MpaBa
JAPYTOro 4eaoBeKa.

6. Tpy10BOTO BOCIIUTAHUS:

- YCTAaHOBKAa Ha aKTMBHOE y4acTHE B PEIEHUM MPaKTHUYECKUX 3ajau (B paMkax ceMmbu, Opranuza-
IIUH, TOPOJIa, Kpas) TEXHOJOTUYECKOH M COLMAIBHOW HAINPaBIEHHOCTH, CIIOCOOHOCTH WHUIIMHPOBATH,
IUIAHUPOBATh U CAMOCTOSITENIBHO BBIIIOJIHATH TAKOTO POJA ACSTEIbHOCTD;

- HHTEPEC K MPAKTUYECKOMY M3Y4EHUIO Mpodecchii U TpyAa pa3InyHOro poja, B TOM YHCIe Ha OC-
HOBE IPUMEHEHUS U3y4aeMOro MPEIMETHOIO 3HAHUS;

- OCO3HAHHE BaXHOCTH OOYYEHUS HA MPOTSDKEHUH BCEH KU3HU ISl YCIICHIHON podecCnoHaIbHOM
NesTeIbHOCTH U Pa3BUTHE HEOOXOAUMBIX YMEHUH AJIS 3TOTO;

- TOTOBHOCTb aJallTUPOBATHCS B IPOPECCHOHATBHOI cpee;

- YBaXXCHHE K TPYLy U pe3yJbTaTaM TPYIOBOU JEATEIBHOCTH;

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

7. DKOJIOTUYECKOTO BOCIIUTAHUS:

- OpUEHTAlUs Ha IPUMEHEHUE 3HaHUI U3 COLMANIBbHBIX U €CTECTBEHHBIX HAyK JUIA pElIeHus 3aja4d B 00-
JACTH OKpYXarolleW Cpelpl, IUIAHUPOBAHUS MOCTYIKOB U OLIEHKHM WX BO3MOXKHBIX IOCIEACTBHM JUIs
OKPY>KaIOILEN Cpebl;

- TIOBBIIIEHHUE YPOBHS 3KOJIOIMYECKOM KYNbTYpPbl, OCO3HAHUE IVI00AJBHOIO XapaKkTepa 3KOJIOoruye-
CKUX IIPOOJIEM U IyTeH ux pereHus;

- AKTUBHOE HETIPUSITUE JEHUCTBUM, TPUHOCAIINX BPEIl OKPYKAIOIIEH Cpeae;

- OCO3HAHHE CBOEU POJM KaK Ipa)<JlaHUHA U MOTpeOUTENs B YCIOBUAX B3aUMOCBS3U NPHPOJIHOH,
TEXHOJIOTUYECKON U COLUAIIBHOM Cpe;

- TOTOBHOCTb K Y4aCTHIO B IPAKTUYECKON JEATEIBHOCTH SKOJIOIMYECKON HAIPaBICHHOCTH.

8. LleHHOCTH HAYYHOI'O TO3HAHUS:

- OpUEHTalus B JIEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHbBIX MpPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS Y€IOBEKa, MPUPOJbI U OOIECTBA, B3aUMOCBA3SIX UEIOBEKAa C MPUPOJHON U
COLIMAJILHOU CpeNoi;

- OBJIAJICHUE SA3BIKOBOW M YUTATEIBCKON KYJIBTYPOU KaK CPEACTBOM IO3HAHUS MUPA;

- OBJIAJICHME OCHOBHBIMM HaBBIKAMH HCCJIEIOBATEIBCKON NEATEIBHOCTH, YCTAHOBKA HAa OCMBICIIE-
HUE OIbITa, HAOJIOIEHUH, TOCTYNIKOB M CTPEMJICHHE COBEPIICHCTBOBAThH MYTH JOCTH)KEHUS WHAWBUIY-
aJILHOTO M KOJUIEKTUBHOTO OJIarOMOIy4usl.

MeTtanpeaMeTHBIMH pE3yJIbTaTaMU OCBOEHUS SIBJISIIOTCS:

1. OBnageHust HaBBIKAMM CaMOCTOSITEIBHOTO PUOOPETEHHsI HOBBIX 3HAHUM, OpraHU3aK y4eOHOH
NeSITEIbHOCTH, TOUCKA CPE/ICTB €€ OCYIIECTBICHUS.

2. YMeHHUs TUIaHUPOBATh ITYTH JAOCTH)KEHHUS LIeJIel HA OCHOBE CAMOCTOSATEIBbHOTO aHAlIn3a YCIOBUMN
U CPEJCTB UX JOCTUKEHHMS, BBIIETSATh AlIbTEPHATUBHbBIE CIIOCOOBI TOCTUXKEHUS LIEJIH.

3. YMeHue noHUMaTh NpobiieMy, CTaBUTh BOIIPOCHI, BBIABUIaTh THIIOTE3Y, CTPYKTYPHUPOBATh MaTe-
pHall, IPOBOJUTH SKCIIEPUMEHTHI, apTyMEHTHPOBATH CBOIO MO3UIHIO, (DOPMYIUPOBATh BBIBOJBI U 3aKIIIO-
YEHMUS.

4. YMeHue COOTHOCUTH CBOM JECHCTBHS C IJIAaHUPYEMBIMU pPe3yJbTaTaMH, KOHTPOJIMPOBATh CBOU
JEMCTBUS B IPOLIECCE JOCTUKEHMSI pE3YIIbTATA.

5. ®opmMupoBaHUE U Pa3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIOJB30BaHUSI MHCTPYMEHTOB U TeX-
HUYECKUX CPEICTB MH(OPMAIIMOHHBIX TEXHOJOTUH KaK MHCTPYMEHTAJIbHON OCHOBBI Pa3BUTHS KOMMYHHU-
KaTUBHBIX U MO3HAaBaTeNbHBIX Y Y /I,

6. YMeHue co3/1aBaTh, IPUMEHAThH U MIPeoOpa30BbIBATh 3HAKU M CUMBOJIBI JIJISl PEIICHUsI YUeOHBIX U
MO3HABATENbHbIX 3a]1a4.

7. CB0OOIHO M3BIIEKATh HH(OPMALIHIO.



8. YMeHue Ha MPaKTUKE MOIh30BATHCS OCHOBHBIMH JIOTHYECKHMH TIPUEMaMH, METOIaMU HaOJIro 1e-
HUSI, MOJICIIMPOBAHMSI, PEIICHUS IPOOJIEM, IIPOTHO3UPOBAHHUS U T.II.

9. YMeHHe OpraHu30BaTh CBOIO KU3Hb B COOTBETCTBUU C MPEICTABICHUSIMU O 3JOPOBOM 0Opaze
YKU3HH, MPaBax u 00S3aHHOCTAX IPaKIaHHHA.

10. YMeHue BBIOTHSATE MO3HABATEIBHBIC U IPAKTHYECKUE 3aJaHUSI.

11.YMenue paboraTh B rpyIe, apryMEHTHPOBAHHO OLIEHUBATh CBOM JCHCTBHS M OJJHOKJIACCHUKOB.
[TpoayKkTHBHO pa3pemaTh KOHPIUKTHIL.

IIpenMeTHBIMH pe3yJIbTaTaMU OCBOCHUS SIBJISIOTCS:

1. ®opMupoBaHHE MTEPBOHAYATBHBIX CHCTEMATU3UPOBAHHBIX MPEACTABICHUH O BEIIECTBAX, UX Ipe-
BpAICHUSAX U NMPAKTUYCCKOM IMPUMEHCHHH, OBJIAJICHHE MOHATUHHBIM aIlliapaToM U CHMBOJIMYECKHM SI3bI-
KOM XMMHUH.

2. Oco3HaHue OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHHUS, XMMHYECKUX TPEBPAIICHUN HEOPTaHMYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHHM
YKUBOW M HES)KMBOW IIPHUPOIBI; YIIyOJICHHE MPEACTABICHUN O MaTepHUAIIBHOM €IMHCTBE MUDA.

3. OBnajzicHre OCHOBAaMH XMMHYECKON TPAMOTHOCTH: CIIOCOOHOCTHIO aHATM3UPOBATh U OOBEKTUBHO
OILICHUBATh JKU3HCHHBIC CUTYAIlUH, CBA3aHHBIC C XUMHCH, HABBIKAMHU 0OC30MacHOr0 OOpaIlCeHHs C Belle-
CTBaMH, YMEHHEM aHAJIM3UPOBATh U TUIAHUPOBATH YKOJIOTHUECKU OE30MMaCHOE ITOBEIICHHE.

4. ®opMUPOBaHWE YMEHUU yCTAaHABJIMBAThH CBSI3W MEKIY PEAIbHO HAOJIOIAEMbIMH XUMHUYCCKHUMH
SIBJICHUSIMA W TIPOIECCAMH, TPOUCXOISIIAMUA B MHUKPOMHPE, OOBSICHATH NMPHYMHBI MHOT00Opas3wsi Be-
II[ECTB, 3aBUCHMOCTh X CBOMCTB OT COCTaBa M CTPOCHHUSI.

5. [IpuoOpereHne onpiTa UCTIOIB30BAHUS PAIMYHBIX METOJIOB U3yUEHUS BEUICCTB, MPOBEICHUE HE-
CIIOKHBIX XUMHUYECKHX IKCIICPHUMEHTOB.

6. YMeHHE OKa3bIBaTh MEPBYIO TIOMOIIb MTPH OTPABJICHUSIX, 0)KOTaX M APYTHX TPaBMax, CBSI3aHHBIX
C BEIIECTBAMHU.

7. OBnazneHue npueMaMu padoThl ¢ UHPOpMaLE XUMHUUECKOTIO COEPKaHU.

8. Co3manue OCHOBBI Al POPMHUPOBAHUSI UHTEpPECa K PACHIMPEHUIO M YIIYOJIICHUI0O XMMHUYECKUX
3HAHUIA.

9. ®opmupoBaHUE MPEICTABICHUH O 3HAYCHUH XUMHUYECKOW HAyKH B PEIIEHUN COBPEMEHHBIX KO-
JIOTUYECKHX MPOOIIEM.

8 kiacc.

OcHOBHbBIE IOHATHSI XUMUH (YPOBEHb ATOMHO-MOJIEKYJIAPHBIX MPeICTABIEHUI)

BrImyckHUK HAy4YUTCS:

-OIMCHIBATh CBOMCTBA TBEPABIX, XKHUJIKHX, Ta3000pa3HBIX BEIICCTB, BBIICISAS HX CYIICCTBCHHBIC
MIPU3HAKY;

- XapakTepu30BaTh BEIIECTBA IO COCTABY, CTPOCHHUIO M CBOWCTBAM, YCTAaHABJIMBATh INPUYUHHO-
CJII€JICTBEHHBIE CBSI3U MEK]ly JAHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

- PAacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSTUN: aTOM, MOJIEKYJId, XUMUYECKUM JIEMEHT,
MPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, BAJICHTHOCTh, UCITOJIb3Ys 3HAKOBYIO CHCTEMY XUMUHU;

- U300paxaTh COCTaB MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (OPMYI U CYITHOCTh XUMH-
YECKHUX PEAKIHI C TOMOIIbI0 XUMHUYECKUX YPABHEHU;

- BBIUMCIIITE OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BELIECTB, a TAKXKE MACCOBYIO
JIOJTI0 XUMHYECKOT'0 dJIEMEHTA B COSTUHECHUSX

- CPaBHHUBATh I10 COCTAaBY OKCUbI, OCHOBAHUs, KUCIIOTBI, COJIH;

- K1accu(UIUPOBATH OKCUIBI U OCHOBAHUS IO CBOMCTBAM, KUCIIOTHI U COJIU — IO COCTaBY;

- ONUCBIBATh COCTaB, CBOWCTBA U 3HA4YCHHE (B MPUPOJIE U MPAKTUIECKOU AESITETLHOCTA YEIIOBEKA)
MPOCTHIX BEHIECTB — KUCIOPOJa U BOJIOPO/IA;

- JlaBaThb CPABHUTEJIBHYIO XapPAKTEPUCTHUKY XUMHYECKHX JJIEMEHTOB U BAKHEMIIMX COCIUHEHUU
€CTECTBEHHBIX CEMEHUCTB MICJTOUYHBIX METAJIOB 1 T'aJIOT€HOB;

- TIOJTB30BAThCSI TAOOPATOPHBIM 00OPYIOBAaHHEM U XMMHYECKOH TOCYI0H;

- MPOBOJUTH HECIOKHBIE XUMHYECKUE OIBITHI ¥ HAOTIOIEHUS 32 N3MEHEHHEM CBOWMCTB BEIIECTB B
MPOLIECCEe UX MPEBPAIICHUIT; COOIIOIaTh MPpaBUiIa TEXHUKU 0€30MacCHOCTH MPH MPOBEJICHUH HAOIIOACHUIA
U ONBITOB;



- pa3nuYaTh SKCIEPUMEHTAIBHO KUCIOTHI U IEJI0YH, TOJIb3YICh HHANKATOPAMH; OCO3HATH HE00X 0-
JTUMOCTB COOJTIO/ICHUS Mep 0€30MaCHOCTH MPU OOpaIEHUH C KUCIOTAMH | IIEJI0YaMH.

BoIlyCKHHMK TOJIyYUT BO3MOXKHOCTb HAYYUThCSI:

- TPaMOTHO 00paIaThecs ¢ BEIIECTBAMU B TOBCEHEBHOM KU3HMU;

- OCO3HaBaTh HEOOXOJMMOCTH COOJIIOJICHUSI MPABWI DKOJOTHMYECKH O€30MacHOro TOBEICHUS B
OKpY>Karollel NpupoIHON Cpee;

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

- HCIIOJIB30BAaTh MPUOOPETCHHBIC KIIFOUEBHIE KOMIIETCHTHOCTH NP BBIMOJHEHUN HCCIICI0BATEIb-
CKHX MPOEKTOB 10 U3yYEHUIO CBOICTB, CIIOCOOOB MOJIYYE€HHUS U PACIIO3HABAHUS BEIIECTB;

- pa3BUBaTh KOMMYHUKATHUBHYIO KOMIIETEHTHOCTb, UCIIOIb3Ysl CPEJACTBA YCTHOIO UM MUCHBMEHHOIO
OOIIeHMSI, IPOSIBJIATh TOTOBHOCTh K YBaXEHUIO MHOW TOUKH 3PEHUS MPHU OOCYN IACHUHU PE3YJIbTATOB BbI-
MOJTHEHHOH paboThI;

- OOBEKTUBHO OIIEHMBATh MH(GOPMAIUIO O BEIIECTBAX M XUMUYECKUX IMPOIIECcCax, KPUTUYECKU OT-
HOCHTBCS K TICEBJIOHAYYHOU HMH(OpMAIMU, HETOOPOCOBECTHOW peKiaMe, Kacarollelcs MCIOJIb30BaHUS
Pa3IMYHBIX BELIECTB.

Ilepuoanyeckunii 3aK0OH M NMEPUOINYECKAsA cUCTeMa XUMHYecKkHX j1eMeHTOB .. Menaenee-
Ba. CTpoeHue BelecTna.

BrinyckHuk Hayuures:

- KJ1accu(UUUPOBATh XMMHUECKHUE AJIEMEHThI HAa METaJUIbl, HEMETaJIIbl, SJIEeMEHThI, OKCUIbI U
THAPOKCHUJIBI KOTOPBIX aM(OTEpHBI, © MHEPTHBIC JIEMEHTHI (Ta3bl) JUIsl OCO3HAHUS BAKHOCTH 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 PaCIpPEACIICHUE YMCIIa 3JIEKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHYECKHUX SJIEMEHTOB MAJIBbIX MEPUOJOB MEPUOAMYECKOM CHCTEMBI, a TAaKXKe Kallusi U
KaJIbLIMS;

- pa3au4aTh BUJIBI XUMHUYECKON 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, METaJITMUECKOMN );

- XapaKTepU30BaTh XUMHUYECKHE DJIEMEHTHl U UX COCIMHEHUSI HA OCHOBE IMOJIOKEHHUS JIEMEHTOB B
MEePUONYECKON CUCTEME U OCOOCHHOCTEH CTPOEHHUS UX aTOMOB;

- OMUCHIBATh OCHOBHBIE MPeANOChUIKN OTKpbITUA .. MeHneneeBbIM MeproOIMYECKOTO 3aKOHA
U TIEPUOIUYECKON CHCTEMBI XMMHUECKHUX 3JIEMEHTOB U MHOTO00pa3HYI0 HAYYHYIO AESTeNbHOCTh YUeHO-
ro;

- XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHHUE NIEPHUOJUYECKOTO 3aKOHA U NEPUOIH-
YeCKOM CUCTeMBbI XuMHYecKux aaeMeHToB /.M. Menpemneena;

- OCO3HABaTh Hay4YHBIE OTKPBITUS KaK pPe3yiabTaT JUIMTEIbHBIX HAOIIOICHUH, ONIBITOB, HAYYHOU TO-
JIEMUKH, IPEOJOJICHUS TPYAHOCTEN U COMHEHMIA.

BrInyCKHHMK OJIYYUT BO3MOKHOCTh HAYYUThCS:

- OCO3HaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM JIJISl TPAKTUUECKON JEATETHHOCTH YETI0BEKa;

- ONUCBIBATh U3YYCHHBIE OOBEKTHI KaK CHCTEMBI, TPUMEHSIS IOTUKY CUCTEMHOTO aHalln3a;

- TIPUMEHATH 3HAHHS O 3aKOHOMEPHOCTSX MEPUOANYECKON CHUCTEMbl XUMHUYECKHUX DJIEMEHTOB IS
OOBSICHEHHS U MIPEIBUICHUSI CBOMCTB KOHKPETHBIX BEIIIECTB;

- pa3BuBaTh WH(POPMAIMOHHYIO KOMIIETEHTHOCTh MOCPEJICTBOM YriayOJeHus 3HaHUN 00 MCTOpUH
CTaHOBJICHUS] XUMHYECKOM HAYKH, €€ OCHOBHBIX MOHSTHH, MEPUOANYECKOTO 3aKOHA KaK OJJHOTO M3 BaX-
HEWIX 3aKOHOB MPUPO/IBI, & TAK)KE O COBPEMEHHBIX JIOCTHIKEHUAX HAYKU U TEXHHKH.

9 kanacc.

MHoroo0pa3ne XuMHYECKHX peaKkuuid.

BrinyckHuK HayuuTes:



- OOBSCHATH CyTh XUMHUYECKUX MPOIECCOB;

— Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIUii;

— yCTaHaBJIMBAaTh IMPHUHAJUIEKHOCTh XUMUYECKOW pEaKIUu K ONpEAeIEHHOMY THIY 110 OJHOMY
U3 KJIacCU(UITMPOBAHHBIX TTPU3HAKOB:
1) mo 4yuciay M COCTaBy MCXOJHBIX BEUIECTB M MPOIYKTOB pPEakiuu (peaklud COEIMHEHUS,

pasioxeHus, 3aMeIIeHUs u oOMeHa);
2) 1O BBIACIICHUIO WM MOTJIOIIEHUIO TEIUIOTHI (PEaKIMU SK30TEPMUYECKUE U DHIIOTEPMUYE-
CKHE);

3) 1O W3MEHEHWIO CTENCHEH OKUCICHUS XHMHUYECKHX DJIEMEHTOB (OKHCIIUTEIIBHO-
BOCCTAaHOBUTCIIbHBIC peaKLII/II/I);

4) mo obpaTuMocCTH Tpoliecca (peakuu 00paTuMbple U HeOOpaTUMBIE),
— Ha3bIBaTh (PAKTOPHI, BIUSIONINE Ha CKOPOCTh XUMUYECKUX PEaKIUi;
— Ha3bIBaTh (PAKTOPHI, BIUSIIONINE HA CMEIIEHNE XUMUYECKOTO PABHOBECHS;
— COCTaBJIATH YPABHEHHSI DJICKTPOIUTUYCCKON TUCCOIUAIIUU KUCIIOT, IEI0YeH, COJICi; MOJIHbIC
Y COKpAIllEeHHbIC HOHHBIC YPABHEHMSI PeaKIMii OOMEHa; ypaBHEHUSI OKUCITUTEIBHO - BOCCTAHO-
BUTEJIbHBIX PEaKLU;
— TPOTHO3UPOBATH MPOIYKTHl XUMHUYECKUX peakiuil o (GopmyraM / Ha3BaHHUSM HUCXOJTHBIX Be-
IIECTB; ONPEIEISITh HCXOIHBIC BEMIECTBA 11O (hopMyJiaM / Ha3BaHUSM MTPOTYKTOB PEAKIUY;
- COCTABJISITh YPaBHEHMsI pEaKlUi, COOTBETCTBYIOIIUX MOCIEI0BATEIILHOCTH («IIETIOUKE») IMpeBpa-
IICHUI HEOPTAaHNYECKHUX BEIIECTB Pa3IMYHBIX KIIACCOB;
- BBISIBIISITH B MIPOLIECCE IKCIIEPUMEHTA MPU3HAKH, CBUJIETEIbCTBYIONINE O TPOTEKAHUN XUMHUYECKOM
peaxnuu;
- TOTOBUTH PACTBOPHI C ONPEEICHHOI MacCOBOI J10JIel paCTBOPEHHOTO BEIIECTBA;
- OIIPENETISATH XapaKTep CPElbl BOJHBIX PACTBOPOB KHUCIOT U IIEJIOUYSH M0 U3MEHEHUIO OKPACKU MH-
JTUKaTOPOB;
- TIPOBOJIUTH Ka4YeCTBEHHBIC PEAKIIMH, ITOATBEPIKIAIONINE HATMYME B BOJHBIX PACTBOPAX BEIISCTB
OTJENbHBIX KATHOHOB M aHUOHOB.
BBITyCKHHK TIOJTyYUT BO3MOYKHOCTh HAYUUTHCS:
- COCTaBJISITh MOJICKYJISIPHBIE U MOJHBIE HOHHBIE YPABHEHHUS MO COKPAIICHHBIM MOHHBIM YpaBHEHHU-
M,
- TIPUBOAMTH MPUMEPHI PEAKIIH, MOATBEPHKAAIOIINX CYIIECTBOBAHNE B3aUMOCBS3U MEX]Y OCHOB-
HBIMH KJIACCAMHU HEOPTaHUICCKUX BEIIECTB;
- IPOTHO3UPOBATH PE3yNbTAThl BO3ACHCTBUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOU peak-
uu;
- TIPOTHO3UPOBATh PE3yJbTaThl BO3JIEHCTBUS PA3IUYHBIX (PAKTOPOB HA CMEIICHHE XHUMHUYECKOTO
paBHOBECHS.
MHoroo0pa3ue BemecTs.
BBITyCKHUK HAyIUTCSI:
— OMNpeAensTh MPUHAICKHOCTh HEOPraHUYECKHX BEHIECTB K OAHOMY M3 M3YYEHHBIX KIac-
COB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCUJIbI, OCHOBAaHUSI, KUCIIOTHI, COJIH;
—  COCTaBJIATH GOPMYJIIBI BEMIECTB 110 UX HA3BAHUSIM;
—  OIpEeAeNsiTh BAICHTHOCTh U CTETICHh OKHUCIICHHSI SJICMEHTOB B BEIICCTBAX;
—  COCTaBJIATH (POPMYIIBI HEOPTAHUYECKUX COSAMHCHHM 110 BAJICHTHOCTSAM U CTETICHSIM OKHUCIIC-
HUS DJIEMEHTOB, a TaKXKe 3apsgaM HMOHOB, YKa3aHHBIM B TaOJHIIE PACTBOPUMOCTH KHUCIOT,
OCHOBAaHUI U COJICH;
— OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHS (PH3UYECKUX M XUMUYECKHX CBOMCTB MPOCTHIX BE-
IIECTB U UX BBICIIMX OKCHIOB, 00Pa30BAHHBIX AJIEMEHTAMU BTOPOTO M TPETHETO MEPUOIOB;
— Ha3bIBaTh OOIIME XMMHYCCKHE CBOMCTBA, XapaKTEPHBIC JUIS TPYIIT OKCHIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX.
— Ha3bIBaTh O0IIME XUMUYECKUE CBOWCTBA, XapaKTEePHBIE TSl KaXI0T0 Kacca BEIECTB;
— TPUBOJUTH MPHUMEPHI PEAKIINi, TOITBEPKIAIONINX XUMUYECKHUE CBOMCTBA HEOPTAHUUECKUX
BEILIECTB: OKCHIOB, KMCIIOT, OCHOBAaHUM U COJICH;



ONPEIENATh BEIIECTBO — OKHUCIMTEIb U BEUIECTBO — BOCCTAHOBUTENb B OKHMCIHUTEIBHO —
BOCCTAHOBUTEJIbHBIX PEAKLIUX;
COCTABIIATh JIEKTPOHHBIN OaaHC MO MPEI0KEHHBIM CXeMaM PEaKIM;
MIPOBOJIUTH JTAOOPATOPHBIE ONBITHI, MOATBEPXKIAIONIME XUMHUECKHE CBOMCTBa OCHOBHBIX
KJIACCOB HEOPIraHUYECKUX BEILECTB;
IIPOBOJIUTH J1a0OPATOPHBIE ONBITHI IO MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BELIECTB:
BOZOPOJA, KHCIOPOJa, YIIIEKUCIOro Ira3a, aMMHAKa; COCTAaBJIATh YPABHEHUS COOTBETCTBY-
FOLIMX PEAKLIHAMN.
BBINTyCKHMK IIOJIyYUT BO3MOYKHOCTD HayUUThCS:
IIPOrHO3MPOBATh XUMUYECKUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTABA U CTPOCHMUS;
IIPOrHO3UPOBATh CIIOCOOHOCTh BEIIECTBA MPOSBIIATh OKMCIUTEIbHBIE WM BOCCTAHOBUTEb-
HBIE CBOMCTBA C YYETOM CTEIIEHEH OKHCIICHUS DJIEMEHTOB, BXOAAIIUX B €0 COCTaB;
BBISBIIATH CYIIECTBOBAHUE I'€HETUYECKOM B3aMMOCBSA3M MEXAY BELIECTBAMM B psLy: IPO-
CTO€ BELECTBO — OKCHJI — KUCIIOTA/TUIPOKCU — COJIb;
XapaKTepu30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM U a30THOW KUCIIOT;
MPUBOANUTH MPUMEPHI YPABHEHUHN pEaKIUii, JeXKaIuX B OCHOBE MPOMBIIUICHHBIX CIIOCOOOB
IIOJIy4EHUSI aMMHAKa, CEPHON KHMCIIOTBI, YyT'yHa U CTAJIU;
OIUCHIBAaTh (PU3NYECKUE U XMMUYECKHUE MPOLECCHI, SABISAIOIIMECS YaCThl0 KPYroBOpOTa Be-
LIECTB B IIPUPOJE;
OpPraHU30BBIBATH U OCYILECTBIIATH IIPOEKTHI 110 UCCIIETOBAHUIO CBOMCTB BEIIECTB, MMEIOIIUX
BA)KHOE IIPAKTUYECKOE 3HAYECHUE.

Tabanna TeMaTH4YeCKOro pacnpeaejJeHust KOJIH4eCTBa 4acoB.

Ne Pa3peanl. TeMmbl. Koaun4yecTBO 4acoB
n/n Pabouas Pabouas
ABTOpCKasi npo- nporpamma
nporpamMma rpaMma o KJjaccam
(H.H. I'apa) 8 9
KJace | KJjace
1 OcCHOBHBIE TOHATHSA XHUMHUH (YpPOBEHb 51 51 54 i
aTOMHO-MOJIEKYJISIPHBIX NPEICTABICHUI)
Ileppoauueckuii 3aKOH M NMEPUOAUYECKAS
2 cucremMa XuMuueckux osnemeHto J[.M. 7 7 7 -
MenpeneeBa. CTpoeHue aroma
3 CrpoeHue BeniecTBa. XUMUYECKast CBSI3b 7 7 7 -
4 MHoroo6pas3ne XuMH4YEeCKIX peaKuil 15 15 - 15
5 MHuorooOpasue BelecTB 43 44 - 44
6 Kpatkuii 0030p BakHEWIIUX OpraHuye- 9 9 ) 9
CKHX BEILECTB
7 Bcero yacos 132 136 68 68
8 PesepB cB0OOOAHOTO BpeMeHH 8 - - -

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

IIpenmer xumun. XuMHs Kak 4acThb €CTECTBO3HaHUA. BemecrBa u ux cpoiictBa. Uucrteie
BelIeCTBa M cMecH. MeTobl TO3HAHUS B XUMUU: HAOII0IeHHe, SKciepuMeHT. [Ipuemsbl 6e30macHoi
paboThl ¢ 00opyAoBaHUEM U BellecTBaMu. CTpoeHHe TIIIaMEHH.
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Yuctele BemecTBa U cMecu. CriocoObl OYMCTKM BEIIECTB: OTCTauBaHUE, (DUIBTPOBAHUE,
BBINAPUBAHUE, Kpucmaniuzayus, oucmunnayus. Pu3ndeckre 1 XUMUYECKHe SIBICHU. XUMUYECKHUE
peakuuu. [Ipy3Haku XMMUYECKUX pPEaKIMH M YCIOBUS BOSHUKHOBEHMS U TEUEHMS] XUMUUECKUX pe-
aKIUH.

ATOMBI, MOJIEKYJIBI U HOHBI. BemiecTBa MOJNEKYJISIPHOIO U HEMOJEKYJISIPHOTO CTPOEHUS.
Kpucrannuueckue n amop¢Hsle BeuiectBa. Kpucraminyeckue peleTky: HOHHasi, aTOMHas U MoJie-
KyJsipHas. 3aBUCUMOCTb CBOMCTB BELIECTB OT TUIA KPUCTAIMUECKOM pemieTku. IIpocTeie U cinox-
HbIE BEleCTBa. XMMUYECKUN 371€eMEHT. MeTaiibl 1 HeMeTauibl. ATOMHAsl eiuHuIa Maccbl. OTHO-
CUTEJIbHAsl aTOMHas Macca. SI3bIK XMMUU. 3HAKU XUMUYECKUX JIEMEHTOB. 3aKOH IOCTOSIHCTBA CO-
CTaBa BellecTBa. XuUMudeckue Gpopmynbl. OTHOCUTENbHAS MOJIEKYIsipHas Macca. KauecTBeHHBbIN U
KOJIMYECTBEHHBIN COCTaB BEIIECTBA. BrrunciaeHus mo xumMudeckuM popmynam. MaccoBas 107151 Xu-
MHUYECKOT0 3JIEMEHTA B CJI0KHOM BEILECTBE.

BanentHocTs XxuMHYEeCKHX 351eMeHTOB. OnpeiesieHne BaJICHTHOCTH AJIEMEHTOB 10 (popmy-
naM OuHapHbIX coeauHeHHi. CocTaBieHHe XMMHUYECKUX (OpMysl OMHApHBIX COEAMHEHHH IO Ba-
JIEHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE y4€HHUE. 3aKOH COXPAaHEHUSI MacChl BEIeCTB. JKHU3Hb U JesTelb-
HocTh M.B. JIoMmoHOCOBa. XuMudeckue ypaBHEHUs. THUIIBI XUMUUYECKUX PEAKLIAN.

Kucnopoa. Haxoxnenue B npupoae. Ilonydyenue xuciopoja B 1a60paTopuu ¥ MPOMBIII-
neHHocTu. Pu3nyeckrue U XUMHUYECKUe cBoiicTBa Kuciopoga. I'openue. Oxcunel. [Ipumenenue
kuciaopona. Kpyrosopor kucnopoga B npupoze. O30H, auiorponus kuciopoaa. Bozayx u ero co-
cTaB. 3aluTa aTMoc(hepHOro Bo3ayxa OT 3arpsi3HEHUH.

Bonopon. Haxoxxnenue B npupone. [lomyuenue Bogopoa B 1a00paTOpUM U MPOMBIIIIICH-
HocTu. Pu3NYeCKue U XUMUYECKUE CBOMCTBa BoJoponaa. Bogopon — BoccranoBuTenb. Mepbl 6e3-
omacHOCTH npu padote ¢ BogopoaoM. [Ipumenenue Bogopoa.

Bona. MeToibl onpeniesieHust cocTaBa BOJbl — aHAJIU3 U cuHTe3. DU3nyeckrue cBOWCTBa BO-
nel. Boga B mpuposie u cnocoObl ee 0OUYnuCTKU. Aspaius BOJbl. XUMHUUECKHE CBOMCTBA BOABL. [Ipu-
MeHeHHe Bojbl. Boga — pactBoputens. PacTBopuMoCTh BelecTB B Bojae. MaccoBasi A0Js1 pacTBO-
PEHHOTO BEIECTBA.

KonuuectBenHble oTHOIIEHHs B XuMud. KonndectBo BemectBa. Monb. MonsipHas macca.
3akon ABoraapo. MossapHbiit 00beM razoB. OTHOCUTENbHAS TIOTHOCTH Ta30B. OObEMHBIE OTHOIIIE-
HUS Ta30B NP XUMUYECKUX PEAKIUSAX.

Baxneiimme kmacchl HeOpraHuyeckux coeauHeHui. OKCHUIBI: COCTaB, KJIaCCU(PUKAIIHS.
OcHOBHBIE U KHCIIOTHBIE OKcUbl. Homenkatypa okcuioB. dusnueckue 1 XUMHYECKHE CBOWCTBA,
MOJTyYeHUE U IPUMEHEHUE OKCHUIOB.

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

Kucnoter. CocraB. Knaccudpukanus. Homenkiarypa. ®dusnueckue 1 XMMHYECKHE CBOM-
CTBa KHUCIJIOT. BBITECHUTENbHBIN PsiJ METAIIIIOB.

Comu. CocraB. Knaccudukamnus. Homenknarypa. @usnyeckue cBoiictBa coneil. PacTo-
pUMOCTB coJiell B Bojie. XUMHUUYECKHE CBOMCTBa coneil. CriocoObl momydeHus coneil. [Ipumenenue
COJIEH.

['eneTnueckasi CBA3b MEXKy OCHOBHBIMH KJIAaCCaMU HEOPTaHUYECKUX COCAMHEHUH.

JMemoncTpanuun. O3HaKoMIIeHHE ¢ J1a0OpaTOPHBIM 00OpPYAOBAHHEM; TIPUEMBI OE30TTACHOM
pabotel ¢ HUM. CrocoObI OYMCTKH BEIIECTB: KpHUCTAUIM3AIMs, JUCTHUIIIMs. HarpeBanue caxapa.
HarpeBanue nmapaduna. ['openne mapaduna. BzanmonerictBre pacTBopoB: kapOoHaTa HATPHUS U CO-
nsiHOM KucnoThl, cynbdara menu (I1) u ruapokcuna Harpusi. B3aumoielicTBrue CBEKEOCAKIEHHOTO
ruapokcuaa meau (I1) ¢ pacTBOpoMm TITrOKO3bI P OOBIYHBIX YCIOBUSX W TIPU HATPEBAHUH.

[Ipumepsl MPOCTHIX U CIOKHBIX BELIECTB B Pa3HbIX arperatHbix coctosuusx. [llapocrepx-
HEBBIE MOJICJIM MOJIEKYJI ME€TaHa, aMMHaKa, BOJBI, XJIOPOBOI0Poa, okcuaa yriaepozaa (IV). Moaenun
KPUCTAJUTMYECKUX PEHIETOK pa3HOro Tumna. ONbIThl, NOATBEPKIAAIOLUINE 3aKOH COXPAHEHHUS! MacCChl
BEIIIECTB.



Ou3nyeckue U XUMHYECKHE CBOICTBa kuciopoxaa. [lomydeHue u coOupaHue KUCIOpoaa
METOJIOM BBITECHEHHS BO3/1yXa M BOJBI. Y CIOBHUS BOSHUKHOBEHHMS U IpeKpalieHus ropenus. [lomy-
yeHue o30Ha. OnpeeneHue cocraBa Bo3ayxa.

[Tonyyenue Bogopoaa B anmnaparte Kunna, mpoBepka BoI0opoJa Ha YUCTOTY, TOPEHUE BOJO-
poJia Ha BO3/IyXe U B KUCIOPOJIE, COOMpaHUE BOOPO/Ia METOIOM BHITECHEHHSI BO3/1yXa U BOJIBI.

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

XUMHYECKUE COCIMHEHMSI KOJIMUECTBOM BellecTBa 1 MOJIb.

OO0pa3ibl OKCHUIOB, KHCIIOT, OCHOBaHMH W coseil. HelTpanuzamus menoynm KUCIOTOW B
MPUCYTCTBUU UHAUKATOPA.

JlabopaTopHble onbIThbl. PaccMoTpeHHe BEUIECTB € Pa3IUYHBIMU (U3UYECKUMHU CBOM-
cTBamu. Pa3nenenue cmecu ¢ moMoIibio Marauta. [Ipumepsl GU3NYecKuX 1 XUMHYECKUX SIBJICHUU.

O3znakomMiieHHe ¢ o0pa3amMu IPOCTHIX (METAUIbl U HEMETAILIbl) U CIIOKHBIX BEIECTB, MU-
HEpaJIOB U rOpHBIX mopoj. Pasmoxkenne ocHoBHOTrO Kapbonara meau (I1). Peakuus 3amenienus me-
JIU KEJIE30M.

O3HakoMJIeHHE ¢ 00pa3liaMu OKCHJIOB.

B3aumopeiictBue Bogopoaa ¢ okcumom meau (11).

OMBITHI, TOATBEPKIAIONINE XUMHUYCCKHE CBOWCTBA OKCHIOB, KHUCJIOT, OCHOBaHUMU, aM]o-
TEPHBIX TUAPOKCHUJIOB U COJIEH.

IIpakTyeckue padoTsbl.

- [Ipuemsl 6e30macHoil paboTh ¢ 000pyAOBaHUEM U BemecTBaMu. CTpoeHUE MiIaMeHHu.

- OuncTka 3arpsA3HEHHON IOBapEHHOMN COJIU.

- [Tosryuenue u cBOMCTBA KUCIOPOA.

- [TonryueHnue Bonopoaa U UCCIECAOBAHHUE IO CBOMCTB.

- [IpuroroBieHue pacTBOPOB COJIEH C ONPENETEHHON MACCOBOM J10J1€i1 paCTBOPEHHOTO Be-
IECTBA.

- Pemienne skcnepuMeHTaNbHBIX 3a7a4 1o Teme «BaxHeilne Kiacchl HEOPraHUYECKUX
COCIUHEHUIN».

PacuerHble 3agaun.

- Brruncnenrue OTHOCUTENBHOM MOJIEKYJISIPHOW Macchl BellecTBa mo gopmysie. Beraucie-
HUE MacCOBOM JIOJIM 3JIEMEHTa B XUMUYECKOM COCTUHEHHUH. Y CTaHOBJICHHE MpocTeiiiieil Gopmybl
BEIIIECTBA 110 MACCOBBIM JIOJISIM DJIEMEHTOB.

- HaxoxaeHnue MaccoBoil 0K pacCTBOPEHHOTO BEIIECTBA B pacTBOpE. BhIunciieHne Macchl
PacTBOPEHHOTO BEIIECTBA M BOJBI JJISI IPUTOTOBIICHUS PACTBOPA ONPEACIEHHON KOHIIEHTPAIUH.

- BbrunciieHus ¢ UCMOIb30BAHUEM TMOHITHH «Maccay, «KOJUYECTBO BEIECTBA», «MOJIAP-
Has Maccay, «MOJISIPHBIA 00bemM». OOBEMHBIE OTHOIICHUS Ta30B MIPH XUMHUUYECKUX PEAKIIHIX.

Pazpen 2. Ilepnoanyeckuii 3aK0H ¥ NePUOANYECKAS CHCTEMAa XUMHUYECKHUX 3JIEMEHTOB

A.A. Menneneea. CTpoenune aroma.

[TepBble MOMBITKY KIACCU(PUKALUN XUMUUECKUX dIIeMeHTOB. [IoHITHE 0 TpyMax CXOAHBIX
a7eMeHTOB. EcTecTBEHHBIE CeMEMCTBA IIETOYHBIX METANIOB U TaJIOreHOB. biiaropoaeie rasol.

Ilepnognueckuii 3axkon .M. MenneneeBa. [lepuonnueckas cucrema Kak €CTECTBEHHO—
HayyHas Kjaccu(uKalusg XUMUYECKUX 3JeMEHTOB. TabnuyHasi ¢opma mpencTaBieHHs Kiaccudu-
Kallui XUMHUYECKUX 3MeMeHTOB. CTpykTypa Tabnuibl «llepuoanueckas cucreMa XUMHYECKUX dJIe-
MenToB JI.1. MenneneeBa» (kopotkast ¢opma): A- u b- rpynmnsl, nepuoasl. Pu3nuecKuil CMbICIHI
MOPSIIKOBOTO AJIEMEHTA, HOMEpa Mepuoja, HoMepa Irpynmsl (JUisl 2JIEMEHTOB A-TPYIIII).

Ctpoenue aroma: sipo W AJIEKTpOoHHAss 00osiouka. CocTaB aTOMHBIX sep: MPOTOHBI U
HelTpoHsl. M30TOMBI. 3apsa aTOMHOTO s]Ipa, MacCOBOE YMCIIO, OTHOCUTEIbHAsE aToMHas Macca. Co-
BpeMEHHasi JOPMYITHPOBKA TOHITHS «XUMUYECKHHN dJIEMEHT).

DnekTpoHHas 000J0YKa aToMa: MOHATHE 00 OSHEPreTHYeCKOM YpOBHE (IIIEKTPOHHOM
cioe), ero EMKOCTH. 3arojHEHHE JIEKTPOHHBIX CJIOEB Y aTOMOB JJIEMEHTOB TIEPBOTO — TPETHETO
neprooB. CoBpeMeHHast POpMYITHPOBKA MEPHOJUIESCKOTO 3aKOHA.

3HaueHue nepuoanyeckoro 3akona. Hayunsie noctmxenus [I.V1. Menzaeneesa: ucnpanie-
HHUE OTHOCHUTEJIbHBIX aTOMHBIX Macc, MpeACKa3aHue CYIIECTBOBAaHUSI HEOTKPBITHIX 3JE€MEHTOB, Ie-
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PECTAaHOBKM XUMHUYECKHUX 3JIEMEHTOB B mepuoaudeckoi cucreme. JKus3Hb u gestensHocTh [.U.
Menneneena.

JemoncTpaunu. Orsnyeckue CBOMCTBA LIETOYHBIX METAJLIOB. B3auMoIelicTBUE OKCHI0B
Hatpusi, Maraus, ochopa, cepsl C BOJIOH, HCCIEIOBAaHUE CBOMCTB MOJTYyYEHHBIX MPOIYKTOB. B3aun-
MOJICHCTBUE HATPHUS U KaIHs ¢ BOAOM. DU3MUECKUE CBOMCTBA raJIOr€HOB. B3anmoneicTBre anto-
MUHHS C XJIOpOM, OPOMOM H HOIOM.

Pa3nen 3. CtpoeHnue BemecTBa.

DJIEKTPOOTPULIATEILHOCTh XUMUUECKUX 3JI€MEHTOB. OCHOBHBIE BUJIbI XUMUUYECKOUN CBS3U:
KOBAJICHTHAsI HETOJISIpHAsl, KOBAJEHTHAs TMOJIApHAs, MOHHAs. BaJeHTHOCTh 3JEMEHTOB B CBETE
3JIeKTpOHHOU Teopuu. CreneHb okucieHus. [IpaBuna onpeneseHUs CTENEHU OKUCICHUS JIEMEH-
TOB.

JMemonctpanuun. ConocrabiieHHe (HU3UKO-XUMHUYECKUX CBOWCTB COCAMHEHUIN ¢ KOBAJICHT-
HBIMHM ¥ HOHHBIMH CBSI3SIMU.

9 kJacc.
Pazgen 1. MHoroo0pa3ue XuMHYEeCKHUX PeaKIuii.

Knaccugukanus XUMUYECKUX peaKuil: peakiui COSAUHEHUs, Pa3IoKeHus, 3aMeIeHus,
obmeHa. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. OKUCIUTENb, BOCCTAHOBUTEID, IPOLECCHI
OKHUCJIEHUS M BoccTaHoOBJIeHUs. CoCTaBjIeHUE YpPaBHEHUH OKHUCINTEIbHO-BOCCTAHOBUTENIBHBIX pe-
aKIUil ¢ TOMOIIBIO METO/1a 3JIEKTPOHHOTO OanaHca.

TernoBbie A3PPEKTH XUMHUUECKUX PEAKIUH. DK30TEPMHUECKIE U IHAOTCPMHUUECKUE PEeaK-
nuu. Tepmoxumudeckue ypaBHeHHs. PacdeTsl 10 TEPMOXMMHUUYECKUM YPAaBHEHUSIM.

CkopocTh XMUMHUYECKUX peakiuil. DakTopspl, BIUAIOIINE HA CKOPOCTh XMMHYECKHX peaK-
nui. IlepBoHavanbHOE IIPECTaBICHUE O KaTalIu3e.

O6parumbie peakuuu. [IoHATHE O XUMUYECKOM paBHOBECHH.

XVMMHUYECKUE PEAKIUHU B BOJHBIX PACTBOpPAX. JJIEKTPOIMUTHI U HEdneKTponuThl. Monsl. Ka-
THUOHBI U AHUOHBL. [ uopamuasn meopusi pacmeopos. INEKTPOIUTHYECKas JUCCOLUAUS KUCIIOT, OC-
HoBaHUH U cosiedl. Cnalble U cUIbHBIE IEKTPOIUTHL. CTeneHb quccoluanui. Peakiium HOHHOTO
oOMeHa. Y CIIOBHSI TEUCHHS peakiiii HOHHOro 0OMeHa /10 KOHIIa. XMMHYECKHE CBOMCTBA OCHOBHBIX
KJIAaCCOB HEOPTaHUYECKUX COEJMHEHUH B CBETE MPEJCTaBICHUM 00 3IEKTPOIUTUYECKON TUCCOIMa-
LMY ¥ OKUCIIUTENIbHO-BOCCTAHOBUTEIBHBIX peakuuil. [lonamue o 2udponuse conell.

JdeMmoncTpanuu. IIpumepsl 5K30- U SHAOTEPMUYECKUX peakUui. B3aumonelicTBue nuHKa
C COJIIHOW M YKCYCHOW KMCJIOTaMM. B3aumonelcTBUe rpaHyIMPOBAHHOIO [IUHKA U [IUHKOBOM IBUIH
c cosisiHOM KucnoToi. B3aumoneiicteue oxcuna meau (II) ¢ cepHoii kuciaoToi pa3HOM KOHIEHTpa-
LMY TIPH Pa3HBIX Temueparypax. ['opeHue yris B KOHUEHTPUPOBAHHOM a30THOW Kuciote. ['openue
cepbl B PACIUIABICHHOU CEIIUTPE.

HcnbiTanue pacTBOPOB BELIECTB HA AIEKTPUUYECKYIO MTPOBOJAUMOCTD. J[BHKEHUE MOHOB B
JIEKTPUYECKOM II0JIE.

JlabopaTopHble onbIThI. Peakiiii oOMeHa MeX/1y pacTBOpaMU AJIEKTPOJIUTOB.

IIpakT4yeckue padoThbI.

- NI3ydeHue BIMSHUSA yCIOBUI ITPOBEACHUS XUMUYECKON pEeakIMu Ha €€ CKOPOCTb.

- Pemenne skcnepuMeHTanbHbIX 3a1a4 1o TeMe «CBOMCTBA KUCIIOT, COJIEW M OCHOBaHHM
KaK AJIEKTPOJIUTOBY.

Pacuernbie 3anqa4u. Borancienus 1o TEpMOXUMHUYECKUM YPAaBHEHUSAM PEAKLUH.

Pa3nen 2. Muoroo0pasue BeuecTs.

Hewmerannsl. I'amorenst. 1lonoxenne B NEpUOIUYECKON CUCTEME XUMHUUYECKUX DJIEMEHTOB,
CTpoeHHe ux aroMoB. Haxoxnenue B npupone. Pu3ndeckne U XMMHUYECKHE CBOMCTBA TAJIOT€HOB.
CpaBHuTENbHAs XapakTepUCTUKa rajnoreHoB. [lomyuenne n npuMenenue ragoreHoB. Xiop. Puzu-
YECKHE M XMMHUYECKHE CBOMCTBa xjopa. [Ipumenenne xnopa. Xmopoogopoa. @usznyeckue CBOM-
ctBa. [lonyuenue. Consnas kuciora u €€ conu. KauecTBeHHasi peakuiys Ha XJOpUA-HOHBL. Pacno-
3HaBaHME XJIOPUJIOB, OPOMUIOB, HOAUIOB.

Kucnopon u cepa. Ilonoxenue kucinopoaa u cepsl B [ICXD, crpoenne nx aromos. Cepa.
Annorponus cepsl. @usznyeckne U xuMudeckne cporicrBa. Haxoxaenue B npupone. [Ipumenenue
ceprl. CepoBoopoa. CepoBoopoiHasl KMcIoTa U ee conu. KadecTBeHHas peakuus Ha CyIbQu-
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nonbl. Oxkcua cepsl (IV). @uznueckue u xumudeckue cBoiicta. [Ipumenenue. CepHucras KMCI0Ta
u ee conu. KauecrBennas peakius Ha cyiabdur-uonbl. Oxcup cepol (VI). Cepras kuciaora. XuMu-
YecKHe CBOWCTBA pa30aBICHHON M KOHIIEHTPUPOBAHHON CepHOM KHCNIOThl. KauecTBeHHas peakuus
Ha cynb(arT-noHbl. XUMUYECKUE PEaKIUH, JIeKallle B OCHOBE MOJyUYEHHUsI CEPHON KUCIIOTHI B MPO-
MBIIUICHHOCTH. [IpuMeHeHne CepHON KUCIIOTHI.

A3zot u dpochop. [Tonoxenue azora u pochopa B IICXI, crpoerune ux aromoB. A3ot, Gpu-
3UUYECKHE U XUMUYECKUE CBOMICTBA, MOIyYeHUe U npuMeHeHrne. Kpyrosopot 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 Kuciio-
Thl B JlabopaTopuu. XUMHUYECKUE PEAKIMH, JIeKalle B OCHOBE MOJYyYEHHUS a30THOW KUCIOTHI B
poMbllIeHHOCTH. [IpumeHenne a3oTHOW kuciaoTbl. ConM a30THOM KHUCIOTHI U UX NPUMEHEHHUE.
A3oTHBIE y10OpeHUsl.

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

VYrnepon u kpemuuii. [lonoxenue yriepona u kpemuus B [ICX3, crpoeHue ux atomos.
VYrinepoa. Amnorponus yriepojaa. OuU3nYecKne U XUMHUYECKHE CBOMCTBA yriepoja. AcopOIrus.
VYrapHsblil ra3, cBOHCTBa U (U3UOJIOTHUECKOE ACUCTBUE HA OPraHU3M. YTIIEKUCIBIA ra3. YTojabHas
KHCIIOTa U ee conu. KayecTBeHHbIE peaklini Ha KapOoHaT-uoHbl. KpyroBopoT yriepona B mpupoe.
Opranuueckue COeIMHEHNUs yriiepoa.

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

Mertannsl. [lonoxenue metamnos B IICXD JI.M. MenneneeBa, ctpoeHre ux aToMoB. Me-
Tajuinyeckasi cBa3b. OU3MUecKHe CBOWCTBA METAUIOB. PsiJ aKTUBHOCTH METaNIOB. XUMHYECKHE
cBoiicTBa MeTauoB. OOMIHE CIIOCOOBI MOJTydeHUsT MeTaJIOB. CIUIaBbl METAJLIOB.

[enounsie MeTabl. [TonokeHne MIEIOYHBIX METANIOB B MIEPUOJUUECKON CUCTEME, CTPO-
eHue ux aromoB. Haxoxnenue B npupone. Puznyeckue U XMMHUUECKHE CBOMCTBA IIEIOYHBIX Me-
TauioB. [I[puMeHeHue MeT0YHBIX METAJUIOB U UX COCTUHEHHM.

[lenouHo3emenbHble MeTalIbL. [lo0KEHNE 111€10YHO3EMENbHBIX METAUIOB B IEPUOANYE-
CKOI1 cucTeme, CTpoeHue ux atoMoB. Haxoxkienue B pupojae. Marauii v Kanbluii, UX BaKHeHIIne
coeuHeHus. JKecTKOCTh BOJIbI U CIIOCOOBI €€ YCTPAHEHUS.

Amomunuii. [lonoxkeHue amOMHUHHS B TEPUOJUYECKON CHCTEME, CTPOCHHE €ro aToMa.
Haxoxnenue B npupojsie. PU3NYECKUe U XUMUYECKUE 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. Pusznyeckne U XUMUYECKUE CBOMICTBA jKeje3a. BaxkHellne coequHEHUs Keles3a:
OKCHIBI, THAPOKCHBI 1 comn xeresa (IT) u xenesa (II). KayectBennsie peakimy Ha nousiFe” n
Fe’

JemoncTrpanuu. dusnueckue cBoiicTBa ranoreHos. [lonydeHue xjiopoBoropoaa U pac-
TBOPEHHE €T0 B BOJIE.

AnnorpornHbie MogupuKauu cepbl. OO0pasIbl MPUPOIHBIX CYIbPUIOB U CYITH(HATOB.

[Tony4yeHne aMMuaka 1 ero pactBopenue B Bojge. OOpasibl NPUPOIHBIX HUTPATOB U (oc-
(daros.

Mozenu KpHCTaNIMYEeCKUX peméTok anmasa u rpadura. O6pasisl NPUPOIHBIX KapOoHa-
TOB ¥ CUJIUKATOB.

OO0pasupl BaXKHEWITUX COEITWHEHUN HATPHS, Kallvs, MPUPOTHBIX COSAMHEHHUN KalbIus,
Mar"usi, aJllOMMHUS, pya kene3a. BzaumonelcTBre 1IENOYHBIX, IEI0YHO3EMEIbHBIX METAJUIOB U
aIIOMHUHMS ¢ BoAoH. CKUraHue jkee3a B KUCIOpO/IE U XJIOpE.

JlaboparopHsble onbIThl. BeITeCHEHHE rajoreHaMu JApyr Ipyra U3 pacTBOPOB MX COEIU-
HEHUI.

O3zHakoMieHHe ¢ o0pa3lamMu cepbl U e€ MPUPOJHBIX COSTUHEHHH.

KavectBennslie peakiuu cynbGua-, cylbuT- U cynb(ar- HOHBI B pacTBOpE.

B3auMopeiicTBue cosieli aMMOHHS CO IIETOYAMM.

KauecTBeHHas1 peak1iyis Ha YIJIEKHUCIIbIN ras.

KauecTBeHHbIe peakiiy Ha KapOOHAT-HOH.
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N3yuenne oOpa3loB MeTauioB. B3aumoseiicTtBue MeTaioB ¢ pactBopamu coiieil. O3Ha-
KOMJICHHE CO CBOWCTBaMHU M NIpPEBpaIICHUSIMH KapOoOHATOB M rujapokapOoHaroB. [lomyuenue run-
POKCH/Ia aIFOMUHUS U B3aUMOJEHCTBUE €TI0 C KUCIO0TaMU U 1esoyaMy. KauecTBeHHbIE peakliuy Ha
vonsr Fe”" u Fe'™.

IIpakTyeckue padoTsbl.

- [TonyueHue COMAHOM KUCITOTHI U U3YYEHUE €€ CBOMCTB.

- Pemienue skcniepuMeHTalIbHBIX 331a4 110 TeMe «Kucnopos u cepay.

- [lonyueHne aMMHaKka U U3y4eHHUE €ro CBOMCTB.

- [Monyuenune oxcuna yrieponaa (IV) u uzydenue ero cpoiictB. Pacno3naBanue xapOboHa-
TOB.

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

Pacuernsbie 3agauu.

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

Pa3znea 3. KpaTkuii 0030p BaxKkHeIIIUX OPraHM4YeCKUX BelIeCTB.

IIpeamer oprannyeckor xumMuu. Heopranmdyeckue U OpraHu4eCKUe COCIUHEHUS. YTIIEpO
— ocHOBa *Mu3HU Ha 3emiie. OcOOEHHOCTH CTPOCHHS aToMa yriiepojia B OPraHu4ecKuX COeTUHEHU-
SX.

Yrnesonopoasl. [IpenenbHble (HACBHIIIEHHBIE) YTIIEBOAOPOJbl. MeTaH, 3TaH, MPOMAaH —
MIPOCTEHNIINE MPEJCTABUTENN MPENEIbHBIX YIIeBO0poa0B. CTPYKTypHBIE (OPMYJIbl YIJIEBOJAOPO-
noB. ['oMonornyeckuil psii IpeneabHbIX yriaeBoA0poaoB. ['omonoru. @uU3nyeckne 1 XUMMUYECKHE
CBOMCTBa IMpeNeIbHbIX YIIIEBOAOPO0B. Peakiuu ropenus u 3amenenus. Haxoxnenue B npupoje
MpeAeNIbHBIX YIIIeBO10PO10B. [Ipumenenne Merana.

HenpenenbHble (HEHACHIILIEHHBIE) YIIIEBOJOPOAbl. DTUICHOBBIN psAJl HENPEAEIbHbIX yIJle-
BOJOpOAOB. DTuiieH. Dusnyeckue U XMMUYECKHUE CBOICTBA 3TUJICHA. Peakuus npucoearuHEHUs .
KauecTBeHHble peakuuu Ha 3TWwieH. Peakuusa nomumepusanuu. [lonuwstunen. [Ipumenenue stue-
Ha.

ALIETUIICHOBBIN psAJl HENpeJeNbHbIX YIIeBOA0pOAOB. AnerwieH. CBoHCTBa aleTHIIEHA.
[IpuMeHeHue anerusneHa.

[TpousBonHbIe yrieBogopoaoB. Kparkuit 0030p OpraHWYEeCKHX COSAMHEHHH: OIHOATOM-
HbIE CIIUPTHI (METaHOJI, 3TAHOJ), MHOTOATOMHBIE CIIUPTHI (3TUIIEHTIIMKOJIIb, [IMIEPUH), KapOOHOBBIE
KHCIIOTHI (MypaBbUHAs, YKCYCHAasl), CIIOXKHbIE A(QUPBI, KHUPbI, YIIIEBOAbl, aMUHOKHUCIIOTHI, OENKH.
Posnb GenkoB B opranusme.

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

JemoncTpanuu. Moenu MoJIEKyJl OpraHUYECKUX COeMHEHUI. ['opeHne yrieBoaopo1oB
u oOHapyXeHHe NpoAyKToB ux ropenus. [lonydyenue stunena. KauectBeHHas peakuys Ha 3TUJIEH.
PacTBopenne stunoBoro cnupra B Boje. PactBopenue rimuepuna B Boge. [lonydyenne u cBolicTBa
YKCYCHOM KuCHOTHL. MccienoBanue CBOMCTB KUPOB: paCTBOPUMOCTh B BOJIE M OPraHUYECKUX pac-
TBOpUTeNsAX. KauecTBeHHbIE peakiMy Ha IIII0K03y U kpaxmai. O0pasibl U31enuil U3 NoJIMITHIICHA,
MOJIUIIPOIIUJICHA.

3. TemaTH4eckoe VIAHUPOBaHUE
(c onpenesieHNeM OCHOBHBIX BU0B Y4eOHOIi 1eATEIbHOCTH 00YUYAIOIIHXCS)

8 kiace
Ko- Komu OcHOBHBIE BUIBI €S- OcHOBHEBIE
Jmye- TETHHOCTH 00yYaro- HaIpPaBJICHUSA
Paznen Tembl 4eCTBO o
CTBO HACOR nxcs (Ha ypoBHE BOCIIUTATEIILHOMN
JacoB YHUBEPCAIBHBIX JIeATEIIbHOCTH
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y4eOHBIX JCWCTBUI)

Pazpnen 1.
OcHoB-
HBIE  TIO-
HATUS
XUMHAH
(ypoBeHb
aTOMHO-
MOJIEKY-
JSIPHBIX
npea-
CTaBJie-
HU)

544gac

(51u+
3g
pe-

3€pB)

[Ipenmer xumuu.
XuMHUA Kak 4acThb
€CTECTBO3HAHMS.
BemectBa u ux
CBOICTBA.
Metoasl mO3Ha-
HUS B XUMHH.
IIpakTHyeckasn
padora Ne 1.
[Tpuemsl 0es3-
OTMacHOM paboThI
¢ o0opyI0oBaHUEM
U BElIeCTBaMHU.
Crpoenue  1uia-
MEHHU.

Hucrtele BelecTa
u cmecu. Cnoco-
Obl OYHCTKH Be-
IIeCTB: OTCTauBa-
HUe, (UIBTPOBa-
HUE, BbINApUBA-
HUE, KPUCTAILIU-
3anust, AUCTUILIS-
IS
IIpakTu4yeckas
pabora No2,
Ouncrtka 3arpss-
HEHHOM ITOBapeH-
HOW COJIH.
dusnyeckue 51
XUMHUYECKHUE  SIB-
JIeHus. XuMuye-
CKHE pEaKUuu Hu
WX TIPU3HAKH.
JdemoncTpanuu.
O3HakoMIIEHHE C
1a00paTOPHBIM
o0opyI0oBaHUEM;
npuemMsl Gezomnac-
HOM paboTel C
HuM.  CrocoObl
OUYHCTKH Be-
LIECTB: KpHUCTa-
TU3aIus, TUCTUII-
mauusa.  Harpesa-
HUE caxapa.
HarpeBanue ma-
paduna. I'openue
napaguHa. Bzan-
MOJICHCTBUE pac-
TBOPOB: KapOoHa-
Ta HATpPUS M CO-
JITHOM  KHCJOTHI,

Paznuuare npeameTsl
M3y4YeHUs ECTECTBEH-
HBIX HayK.
HaOmromate cBoiicTBa
BCIIECTB U HX H3ME-
HEHUS B XOJ€ XHUMH-
YECKUX PEAKLIUN.
Y4uThCs MPOBOAMTH
XHMHYECKHI  DKCIIe-
PUMEHT.

CobOnrogaTh mpaBwIIa
TEXHHKHA 0e30IacHO-
CTH.

Oxa3blBaTh  IEPBYIO
MOMOIIIb TIPH  OTpPaB-
JCHHUAX, OXOorax Hu
TpaBMax, CBS3aHHBIX C
peakTuBaMu U J1abo-
patopHbIM  000pyIO-
BaHHEM.
3HAKOMHUTBLCS C J1a0o0-
paTopHBIM  000pYyI0-
BaHHEM.

N3yuats CTpOCHUE
IJIAMEHH,  BBIIBUTAS
TUIIOTE3bl U TIPOBEPSS
UX OKCIEePUMEHTATb-
HO.

Pasnnuate  MOHSATHSA
«JHCTOC BEIICCTBO» U
«CMECH BEIIECTBY.
YMmern pa3ziensaTh
CMECH METOJaMH OT-
cTauBaHUs, (QUIBTPO-
BaHUS U BBINapUBa-
HHAL.

Paznmuuate  dusmue-
CKUEe W XUMHYECKHUE
SIBIICHUS.
Onpenensitb MpHU3Ha-
KM XMMUYECKUX peak-
HH.

®dukcupoBatb B TET-
pamu  HaOIIO1aeMbIe
MpPU3HAKK  XUMHUYe-
CKHUX pEaKIIHi.

5,6,7,8
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cynbara meau
(Il) m ruapokcuma
Hatpus. Bsaumo-
JNIEUCTBUE CBEXeE-
OCaXJEHHOIO

TMJIPOKCUIA MEIU
(I) ¢ pactBOpomM

TJIIOKO3BI npu
OOBIYHBIX  YCIIO-
BUAX U  Tpu
HarpeBaHUMU.
JlaGoparopHbie
ONBITHI. Pac-

CMOTpPCHHE Be-
HIECTB C pa3iiny-
HbBIMU  (pusnue-
CKUMHU CBOMCTBa-
MU. Pa3nenenue
cMecu C IIOMO-
1193 %0) Mar"ura.
[Tpumepsr  pusn-
YEeCKHUX U XHUMHU-
YEeCKHX SIBIICHUH.

ATOMBI, MOJEKY-
JIbI ¥ HOHBI.

BemectBa Moie-
KYJISIpHOTO U He-

MOJIEKYJISIPHOTO
ctpoeHus. Kpu-
CTAJUINYECKHE
PELIETKH.
IIpoctslie u
CIIO)KHBIE  Belle-

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

SI3BIK XHUMHHU.
3HaKu  XHUMUUe-
CKMX DJIEMEHTOB.
OTHOCHTENBHAS
aToOMHas Macca.
3aKOH  IIOCTOSH-
CTBa COCTaBa Be-
IIIeCTBA.
XUMHUYECKHE
¢dbopmyinbl. OTHO-
CHTEJIbHAsT MoJIe-
KyJIIpHas Macca.
KauecTBeHHBIH W
KOJIMYECTBEHHBIN
COCTaB BEIIECTBA.
MaccoBast  mons
XHUMHYECKOT'O

15

Pasznuuate  moHSATHS
«aToM», «MOJIEKYIa,
«XHUMUYCCKHUI a1e-
MEHT», «HOH», <{DJIe-

MEHTapHBIE 4aCTH-
LB,

Paznnuare  moHsATHA
«BEILIECTBA  MOJICKY-
JSIPHOTO  CTPOEHUSD,
«BEIIECTBA  HEMOJIE-
KYJISIPHOTO CTpoe-
HUSD.

dopMynpoBaTh
ONPEJIECIICHUE TTOHATHUS
CKPUCTAJINYECKUE
PELIETKU.

OOBsCHATH  3aBUCH-

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

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

€TUHEHUSIX.
Onpenenar  COCTaB
MPOCTEUILINX  COEHU-

HEHUH 110 UX XUMHYe-
CKUM (Qopmynam

1,5,6,7,8
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3JeMEHTa B
CJIIOKHOM  Bellle-
CTBE.
BanentHocte xu-
MUYECKHX  dJe-
MeHTOB. Omnpene-
JIEHWE BAJICHTHO-
CTH 3JIEMEHTOB 110
dbopmynam  Ou-
HapHbBIX  CcOeau-
HEHUH.
CocraBnenue xu-
MHUYeCKUX  ¢op-
Myl  OWHaApHBIX
COEAMHEHUN  TI0
BAJICHTHOCTH.
ATOMHO — MoJe-
KyJIsIpHOE  yde-
HUE.

3aKOH  CcOxXpaHe-
HUS Macchl Be-
LIECTB.
XUMUYECKUE
yYpaBHEHUSI.
Tunel  XuMH4e-
CKHUX pEaKIuil.
[Ipocreiimme
pacyeTrsl IO XH-
MHUYECKHM  (op-
mynaM. IlosTope-
HUe 1 0000111eHnE
no teMe «llepso-
HayaJbHBIE  XU-
MUYECKHE TIOHS-
THSI.
KonTpoabnas
pabdora Nel 1o
Teme «llepBoHa-
YaJlbHBIE ~ XUMHU-
YECKUE MOHATUSI.
JdemMoHcTpanuu.
IIpumepsr  mpo-
CTBIX M CJIOKHBIX
BEILIECTB B pas-
HBIX arperaTHhIX
coctosiHusx. [Ila-
pPOCTEp>KHEBBIC
MOJENIN MOJIEKYI
MeTaHa, aMMHUaKa,
BOJbI, XJIOPOBO-
0poAa,  OKCHAA
yraepona  (IV).
Monpenu KpH-
CTaJNIMYECKHUX

CoctaBiiaTb GOpMyIbI
OWMHApHBIX  COCIMHE-
HUM 110 M3BECTHOM
BAJICHTHOCTH JJIEMEH-
TOB.

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

Paznmnuate  noHATHSI
CHHICKC» H  «KO0d(]-
bunmeHT; «cxeMa

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

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

€IMHEHHH.
YcranaBiaMBaThk IMpo-
creiimme  QOpMyIIBI

BEIIECTB TI0 Macco-
BBIM JIOJSIM  3JIEMEH-
TOB.

[Tons30Barbcs WH-
¢dopmanueit u3 npy-
THX WCTOYHUKOB IS
HOJTOTOBKU KPAaTKHUX
COOOIIEHUH.
l'oToBUTH mpe3eHTa-
IIUH 10 TEME.
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PELIETOK Pa3HOTO
THIIA. OnEBITHI,
MOATBEPIKIAL0-
mye 3aKoH Co-
XpPaHEHUs] MAacChl
BCIIIECTB.
JlabopaTopHble
onbIThl.  O3Ha-
KOMJIEHHE C 00-
pa3iaMu MpOCThIX
(MeTayibl U He-
METaJLIbl) u
CII0KHBIX Be-
1IECTB, MHUHEpa-
JIOB 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-
eIWHECHUHU. YcCTa-
HOBJIEHHWE  TIPO-
credmei Qopmy-
JIBI BEHIECTB IIO
MacCOBBIM JIOJISIM
DJIEMEHTOB.

22. Kucnopon,
ero obmas xapak-
tepuctuka. Ilo-
Jy4EHHE KHUCIO-
poxa. 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.  HaOmromath
(dbuzuvyeckue U XUMH-
YecKue MpeBpalieHus
M3Y9aeMbIX BEIIECTB.
Pacno3HaBath  OIBIT-
HBIM ITYyTEM KUCIIOPO/I.
OnuceiBaTb  XUMHYE-
CKHE peaxmuu,
HaOIIOMaeEMBIE B XOJ€E
JIEMOHCTPAIIHOHHOTO
u 71a00paTOPHOTO
IKCIIEPUMEHTA.

JlenaTh BBIBOJLI U3
pe3yJIbTaTOB  IIPOBE-
IEHHBIX XHMHYECKUX

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

26. O3o0H. Amio-
TPOTHUSL KHCIIOPO-
Ja.

27. Bo3nyx u ero
coctaB. 3amura
aTMOC(EPHOTO
BO3/yXa OT 3a-
TPSI3HEHUH.
JdeMoHcTpanuu.
dusnyeckue u
XAUMUYCCKHE
CBOMCTBA KHCIIO-
pona. Ilomyuenue
u cobupanue
KHCJIOpPOJIa METO-
JIOM BBITECHEHHS
BO3/yXa U BOJIBI.
YcnoBus BO3HUK-
HOBEHUSI U TIpe-
KpallleHuss Tope-
Hus. [lonydyenue
o3oHa. Ompene-
JICHUE cocraBa
BO3/yXa.
JlabopaTopHble
onbITel.  O3Ha-
KOMJICHHE C 00-
pasmamMM  OKCH-
JIOB.

OTIBITOB.
Y4acTBOBaTh B COB-
MECTHOM OOCYXIECHUHU
pe3yIbTATOB OIBITOB.
OxasblBaTh  IEPBYIO
IIOMOIb TIPU OTpaB-
JCHUSAX, OXKOrax u
TpaBMax, CBA3aHHBIX C
peakTuBaMu M J1a0o-
paTtopHbIM  000pyI0-
BaHUEM.

CoctaBiiaTbs GopMyIibl
OKCHJIOB IO H3BECT-

HOU BaJICHTHOCTH
JJIEMEHTOB.
3anuceIBaTh po-

CTEHIINE YPaBHEHUs
XUMHUYECKHUX PEaKIIHM.
[Tons30Barbcs VH-
dbopmanueit u3 Apy-
TUX HWCTOYHUKOB IS
MOJITOTOBKUA KPATKUX
COOOIIEHUH.

l'oTtoBuTh mpe3eHra-
IIUU IO TEME.

Bonopon, ero
oOmasi  xapakre-
pucTHKa u
HaxO0XXJICHHUE B
MIPUPO/IE.
[lonyyenune  Bo-
nopoja u ero u-
3UYECKHE  CBOW-
ctBa. Mepbl 06e3-
OTMAcHOCTH  TIpH
pabote ¢ BogoOpoO-
JIOM.
XUMHUYECKHUE
CBOIICTBA  BOJO-
poia W ero mnpu-
MCHEHHE.
IIpakTHyeckas
padora Ne4. Ilo-
Jy4eHHE BOJIOPO-
Ja W HCCIeaoBa-
HHE €r0 CBOWCTB.
JdemoHcTpanmu.
Ilonyyenue  Bo-

Hccnenosare  cBOM-
CTBa HW3YyYaeMbIX Be-
mects.  HaGmrogarts
(dbuzuvyeckue U XUMH-
YeCcKue MpeBpalieHus
M3y4aeMbIX BEIIECTB.
OnuceiBaTh XUMHUYE-
CKH€ peakInu, Ha0to-
JTaeMbI€ B XOJI€ JKCIIe-
pUMEHTA.
Pacrio3naBath OMBIT-
HBIM TTyTE€M BOJIOPOI.
Cobmnronate npaBuiia
TEXHUKH 0€3011aCHOCTH.
JlenaTh BBIBOJIBI U3 pe-
3yJIbTAaTOB IIPOBEICH-
HBIX XUMHYECKUX OTbI-
TOB.

Y4acTBOBaTh B COB-
MECTHOM 00CYXJIeHU!
PE3YIIbTATOB OMBITOB.
3anuceIBaTh MPOCTEN-
11 YpaBHEHHSI XUMU-

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

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

l'oToBUTH npe3eHTaU
10 TEME.

Boma.  Metonsl
ONpeleIeHusl Co-
cTaBa BOJbBI —
aHaJIU3 U CUHTE3.
Boma B mpupone
U CIocoOBl €€
OUUCTKH. Adpa-
LUS BOJIBI.
dusnyeckue 51
XUMHUYECKUE
CBOWCTBAa  BOJBI.
IIpumenenne BO-
JTBI.

Boga — pacrtBo-
putens. PactBo-
pbl. Haceiiienubie
Y HEHACBHIIIEHHBIE
pactBopbl.  Pac-
TBOPUMOCTh  Be-
LIECTB B BOJIE.
MaccoBas  nons
PacTBOPEHHOTO
BemiecTBa. Pemie-
HUE 3aJady Ha
MacCOBYIO JOJIIO
BellleCTBA B pac-
TBOpE.
IIpaxTueckas
pabota Ne5. Ilpu-
TrOTOBJIEHUE pac-
TBOPOB COJIEM C
OIIPENCIICHHON
MacCcOBOU nosei
PacTBOPEHHOTO
BEIIECTBA.
KonTponbHas pa-
6ora Ne2 mo Te-
Mam «Kucnopon»,
«Bonopony», «Bo-
na. PactBopbDy.

HccnenoBate  cBOil-
CTBa M3y4aeMbIX Be-
LIECTB.

Ha6monate  dusnue-
CKHME U XUMHUYECKHE
NpeBpallleHus] Hu3y4da-
€MBbIX BEIIECTB.
OnuceiBaTh XUMHUYE-
CKHE peakiuu,
HaOI01aeMble B XOJI€
JEMOHCTPAIIMOHHOTO
u 1abopaTopHOTO
JKCIIEPUMEHTA.
Jenatb BBIBOABI U3
pe3ysabTaTOB  IMpOBe-
JEHHBIX XMMHYECKUX
OTIBITOB.
VYyacTBOBaTh B COB-
MECTHOM OOCYKJICHUH
pE3yNIbTATOB OIBITOB.
3anuceIBaTh po-
CTEHIINE YypaBHEHUS
XAMHYECKHUX PEAKIUH.
Brrauciste MaccoByro
JIOJIF0  PACTBOPEHHOTO
BEIIECTBA B PacTBOpE,
Maccy pacTBOPEHHOTO
BEILECTBA U BOJIbI JJIA
MPUTOTOBJICHUSI ~ pac-
TBOpa OMNpPEAEICHHOU
KOHIICHTPAIIUH.
l'otoBUTH pacTBOpHI C
ONpEeACTIeHHON  Mac-
COBOM JOJEN PacTBO-
PEHHOTO BEIECTBA.

5,6,7,8
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JleMoHcTpanuu.
Ananmus BOJIBI.
Cunres BOJIBI.
BsaumopeiicTBue
BOJIbI C HaTpUEM,
KaJlbIIMeM, Mar-
HUEM, OKCHIOM
KaJlbIIMs,  OKCH-
JIOM yriiepoaa
(Iv), OKCHJIOM
dochopa (V) u
HCTIBITAHUE TIONY-
YEHHBIX PaCTBO-
pOB  MHIUKATO-
pom.

Pacuetnrie 3anga-
yn. HaxoxaeHue
MAacCOBOHM  JIOJIU
PacTBOPEHHOTO
BEIllECTBA B pac-
TBOpe. Brruncie-
HHME Macchl pac-
TBOPEHHOIO  Be-
IECTBA M BOJBI
JUIsl TIPUTOTOBJIE-
HUS pacTBopa
ONpeNCIEHHON
KOHIIEHTPAIIUH.

Moib-eUHATIA
KOJHWYEeCTBA  Be-
mectBa.  Modsip-
Has Macca.
3akoH ABorajapo.
MossipHblii  00B-
eM raszoB. OrtHo-
CHTEJIbHAs ILIOT-
HOCTB T'a30B.
OObeMHBIE  OT-
HOIIEHUS  Ta3o0B
MpU  XUMHUYECKUX
peaKuusx.
IIpocreiimue
pacyeTsl 1O XH-
MUYECKHM  ypaB-
HEHUSIM.
JdemMoHcTpanuu.
XUMUYECKHe Co-
€IUHCHHS KOJIH-
YeCcTBOM  BeIle-
cTtBa 1 MOME.
Pacuernbie 3a-
Jaun. Breruncie-
HHUS C HCIIONIB30-
BaHUEM MOHSATHU

Hcnonws3oBare BHYT-
pU- U MEXIpeaMer-
HBIE CBA3H.
PaccuuTsIBaTh MO-
JSIPHYIO Maccy Belle-
CTBa, OTHOCHUTEJIBbHYIO
IJIOTHOCTD ra30B.
Bbruucnare no xummu-
4yeckuM QopmynaM Hu
XUMHUYECKUM YypaBHe-
HUSM Maccy, Kojluue-
CTBO BEILECTBA, MO-
JSIPHBINA 00BEM 1O U3-
BECTHOIl Macce, MoO-
JAsipHOMY 00BEMY, KO-
JMYECTBY OJHOTO W3
BCTYMNAIOIIMUX WU TO-
JAy4arolmuxcs B peak-
LMY BEIIECTB.
Bbruucnate  o0beM-
HbI€ OTHOILIEHUS Tra30B
pU XUMHYECKUX pe-
aKLHUsAX.
Hcnonp3oBate  mpu-
Mepbl pElIeHUs] THIIO-
BBIX 3aJ1a4, 3aJaYHUKU
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«Macca», «KOJIH-
YeCTBO Bellle-
CTBa», «MOJISIpHAs
Maccay, «MOJISIp-
HBIH 00BEMY.
OOBEMHEBIE OT-
HOILIEHUS  Ta30B
P XUMHUYECKHX
peaKIusX.

C IIPUBEICHHBIMU B
HUX aaropuTMamu
peLIeHHs 3a1a4.

OKcubl: KJIac-
cuukanms, Ho-

MEHKJIaTypa,
CBOMCTBA  OKCH-
JIOB.

[Tonyuenue u

NPUMEHEHHUE OK-
CHJIOB.
IM'mapoxcupl.
OcHoBaHus:
KJaccudukanms,
HOMEHKJIaTypa,
MOJIyYEHHUE.
XuMuyeckue
CBOMCTBA  OCHO-
Banmii. Oxpacka
WHJIUKATOPOB B
IIEI0YHOM nu
HEUTpAIbHOMN
cpengax. Peakuus
HEUTpanru3alum.
[Ipumenenne oc-
HOBaHUM.
AmpoTepHbie OK-
CUIbl U TUIPOK-
CHJIBL.

KwucaoTsrl. Co-
craB. Kiaccugu-
kanusa.  HomeH-
xiarypa. Ilomy-
YyeHHe KUCJIIOT.
XnMuyeckme
CBOMCTBA KUCIHOT.
Pan axTtuBHOCTH
METaJIJIOB.

Counu: COCTaB,
KIaccupuKanus,
HOMEHKJIaTypa.
CrocoObl  moiy-
YEeHUS COJICH.
XUMHUYECKHE
CBOICTBA COJICH.
I'eneTnueckas
CBSI3b MEXKIY OC-
HOBHBIMHM  KJiac-

14

Uccnenosate  cBOM-
CTBa H3y4aeMbIX Be-
IICCTB.

Habmonate  ¢usnyde-
CKHE W XUMHUYECKHE
MpeBpaIieHusl Hu3yya-
€MBIX BEIIIECTB.
OnuceiBaTh XHUMHYE-
CKHE peakIuu,
HaOJIOaeMBbIE B XOJI€
JEMOHCTPAIIMOHHOTO
u 1a60paTOPHOTO
JKCTICPUMEHTA.
Jenatb BBIBOJABI U3
pe3ynbTaTOB  IpOBe-
JICHHBIX XHUMHYECKUX
OTIBITOB.
YyacTBoBaTh B COB-
MECTHOM OOCYKICHHUH
pe3yIbTaTOB OIBITOB.
Knaccudumnuponats
u3y4yaeMble BEIIECTBA
[0 COCTaBy WM CBOW-
CTBaM.

CoctaBiiaTb GOpMyIibl
OKCHJIOB, KHCJIOT, OC-
HOBaHUM, COJICH.
Xapaktepus3oBaTb CO-
CTaB U CBOMCTBa Be-
MIECTB, OTHOCSIINXCS
K OCHOBHBIM KJIaccam
HEOPraHU4YeCKHX Co-
CIMHECHUM.
3anuchIBaTh po-
CTEHIINE YypaBHEHUS
XAMHYECKHUX PEAKIUH.

1,5,8
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caMd HEOpraHH-
YeCKUX COC/IMHE-
HUM.
[ToBTOpEeHUE u
00001IeHHE IO
TeMe «OKCHUOBl U
OCHOBAHHS.
[ToBTOpEeHUE u
00001IEeHHE 10
TeMe «KucioTel u
COIIY.

Pemrenne 3amau
II0 XHMHYECCKHM
YpPaBHEHUSM.
[IpakTnueckas
pabora Ne6. Pe-
HICHUE JKCIepHU-
MEHTaJbHEIX 3a-
Jaqd 10  TeMme
«Baxnenmue
KJIacChl ~ Heopra-
HUYECKUX COC/IH-
HEHUMN.
KonTposnbnas pa-
6ota Ne3 mo teme
«OcHOBHEBIE
KJIacChl ~ Heopra-
HUYECKUX COC/IH-
HEHUNY.
JlemoHcTpamuu.
OOpasnpl  OKCH-
JIOB, KHCJIOT, OC-
HOBaHWI U COJICH.
Henrpanmmzanus
METOYM  KHCIIO-
TOH B IIPUCYT-
CTBUHM HWHIUKATO-
pa.
JlabopaTopHbie
ONBITEL.  OTIBITHI,
MTOATBEPIKIAL0-
IHE XHUMHUYECKHE
CBOHCTBA  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[.1. MeH-

Knaccudunuposatsb
W3Y4YeHHbIE XHUMHYE-
CKHE€ DIIEMEHTBHl U HX
COETUHEHMUSI.
CpaBHMBaTh CBOWCTBA
BELIECTB, IpHUHAMJIE-
KAIUX 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-
ma): A- u b-
TPYIIbI, TEpUO-
JBL.

Crpoenue artoma.
CocraB aTOMHBIX
sanep. H3oTonsl.
XUMUYECKUI
3JIEMEHT-BU
aTomMa C OJHHa-
KOBBIM  3apsi/IOM
sanpa.
OneKTpoHHas
o0oouka aToma.
Pacnonoxenune
3JEKTPOHOB IO
SHEPTeTUYECKUM
ypoBHsM. CoBpe-
MeHHasg  Qopmy-
JUPOBKAa TEpPUO-
JIMYECKOTO  3aKO-
Ha.

3HaueHue Iepuo-
JUYECKOTO  3aKO-
Ha. Hayuneie no-
criokenus  J.H.
Menaeneena.
IToBTOpEeHNE 51
o0o0meHne 1o
TeMe «CTpoeHue
atoma». IloBToO-
peHue u o6oO1e-
HUE TI0O TeMme
«Ilepuognyeckuit
3aKOH W TepUo-
IUYecKas CHUCTe-
Ma  XHUMHYECKUX
snementoB  JI.1.
MenneneeBay.
JdemoncTpanuu.
dusnyeckue
CBOKWCTBA IIEJIOY-
HBIX  METaJIJIOB.
B3aumoneiicteue
OKCHJIOB HATpUs,
Maraus, ¢docdo-
pa, cepsl ¢ BOAOH,
Hccae0BaHue
CBOMCTB oJy-
YEHHBIX MPOAYK-

KJIaccaM, XMMUYECKHE
3JIEMEHTBI pa3HbIX
TPYIIIL.
VYcranaBnvuBaTh BHYT-
pU- U MEXIpeaMeT-
HBIE CBA3H.
dopMynupoBaTh  Iie-
pUOIMYECKUI  3aKOH
.M. Menneneera u
pacKpbIBaTh ero
CMBICII.
XapakTepu3oBaTh
CTPYKTYpy HE€pHOAU-
4eCKOU Ta0JINIIBI.
Paznmuuate mnepuonpl,
A-u b-rpynnsl.
OObsicHATE  pu3MUe-
CKUH CMBICI TOpSAI-
KOBOTO HOMEpa XUMHU-
YEeCKOro  DIJIEMEHTAa,
HOMEpOB IpyHl U Ie-
puoga, K KOTOPBIM
2JIEMEHT  MpUHaJJIe-
KUT B IEPUOANUECKON
cucteme .M. Menje-
jeeBa; 3aKOHOMEpPHO-
CTH U3MEHEHUS
CBOMCTB 3JIEMEHTOB B
npejenax MalblX Ie-
pUOZIOB U A-Tpymil.
DopMynHMpoBaTh
ONpEeACIeHUsT  IOHS-
THI «XUMHUYECKHI
3JEMEHT», «IOPSIAKO-
BBl HOMEP», «MacCo-
BOE€ YHCIIO», «U30TO-
IbI», «OTHOCHUTEIbHAS
aTOMHas Maccay,
«@JEeKTpOHHas  00o0-
JIOUKa»,  <BJIEKTPOH-
HBIN cloi» («dHepre-
TUYECKUUN YPOBEHBY).
Onpenensitb ~ 4HCIO
IIPOTOHOB,  HEUTPO-
HOB, DJJIEKTPOHOB Yy
aTOMOB  XHMHYECKHX
9JIEMEHTOB,  HCIOJIb-
3y TEpUOIUYECKYIO

TabHIy.
CocTaBnaTh  CXEMBI
CTPOCHHS aTOMOB

nepBbix 20 3IeMEHTOB
MePpUOJINYECKON  CH-
CTEMBI 3JIEMEHTOB.
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TOB. B3ammoneii-
CTBHE HATpus U
Kalus C BOJIOM.
dusnyeckue

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

Xapakrepus3oBarh XHu-
MHYECKHE DJIEMEHTHI
Ha OCHOBE HX IIOJIO-
KEHUs B TIEPHOJUYE-
CKOM CHCTEME H 0CO-
OCHHOCTEH CTpOEHUS
HX aTOMOB.

Jlenatb yMo3akiIrOue-
HUSL O XapakTepe Hu3-
MEHEHHST CBOMCTB XH-
MHYECKUX DJICMCHTOB
C yBEIIMUEHHUEM 3aps-
JTIOB aTOMHBIX SIJIEP.
Uccnenosate  cBOM-
CTBa H3y4aeMbIX Be-
II[ECTB.

Hab6monate  dusmue-
CKHEe W XHUMHYECKHUE
MpeBpalleHus] U3y4da-
€MBIX BEIIECTB.
OnuceiBaTh XUMHYE-
CKHE peakIuu,
HaOJII0JaeMbIC B XOJIE
JKCTICPUMEHTA.
YyacTBOBaTh B COB-
MECTHOM OOCYKICHHUH
pe3yJIbTAaTOB OIBITOB.

Pa3zpgen 3.
Crtpoenue
BEIIECTBA.
XuMuye-
cKas
CBSI3b

7 9acoB

DnekTpooTpuLa-
TENBHOCTh XUMHU-
YECKUX  IJIEMEH-
TOB.
KoBanenTtHas
cBaA3b. llossapHas
u HEMOoJISIpHAs
KOBAJICHTHAsI
CBSI3b.

HNonnas cBs3b.
BanentHocth W
CTEIEHb OKHUCIIEe-
HHS. IIpaBuna
ONpeICIICHUS
CTEIEHEN  OKHC-
JICHHS DJIEMEHTOB.
OkuCIUTENBHO-
BOCCTaHOBUTEIb-
HBIE PEAKIUU.
[ToBTOpeHune u
o0o0mmieHne 1o
teme «CTpoeHue
BeIlleCTBA. XUMHU-
YyecKasi CBSI3b».
KonTpoabnas
padora Ne4 1o
temaM  «llepuo-

dopmyIUpoBaTh
OTIpe/ICIICHUsI  IOHS-
TUH «KOBaJIEHTHAas
HETIOJISIPHAsl  CBSI3BY,
«KOBaJICHTHAsI TOJSIp-
Has CBSI3bY», «HMOHHAS
CBSI3bY, «CTeneHb
OKHCIICHHS»,  «IJIeK-
TPOOTPHUIIATEINb-
HOCTBY.

Onpenendarb THO XH-
MHYECKON CBS3U B CO-
€IMHEHHUSX Ha OCHO-
BaHUU  XUMHYECKOU
(hopMyIIbI.
Ornpenenarb CTENeHb
OKHCJICHHUS 3JIEMEHTOB
B COCTMHCHUSIX.
CoctaBiiaTb GpOpMyIbl
BEIIECTB TI0 CTEIEeHU
OKHUCJICHUS  DJIEeMEH-
TOB.

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

5,8
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JIUYECKUN 3aKOH
HA.HN. Menngenee-
Ba», «CTpoeHue
atoma», «Crtpoe-
HHE BEIISCTBaY.
68. HUrtorosoe mo-
BTOpEHHUE.
JdemoncTpanmu.
ComnocraBieHue
(busuko-
XAMUYCCKHUX
CBOICTB  CO€IU-
HEHHMII C KOBa-
JIEHTHBIMH n
HOHHEIMHM  CBSI3SI-
MH.

IOIMEe TaOJIUIBI, CXe-
MBEI.

9 KJacc

Pazgen 4. 15 OKHCIIUTEIBHO- Knaccudunuposars 2,5,7,8
MHuoro- YacoB | BOCCTAHOBUTEIb- XUMUYECKHUE PEAKIIHH.

obpasue HBIE peakuuu. [IpuBoauTE NpHMEpPHI

XAMUYe- Peakiimun  coenu- peaKIuii KakJIoro TH-

CKHUX pe- HEHUS, Ppa3IoKe- ma.

aKIHi HHUSA, 3aMeIleHUs Pacmo3naBate  OKMC-

1 00MEHa C TOUKHU
3peHusi  OKHCIIe-
HHUS U BOCCTaHOB-
JICHUS.
TennoBoi a¢-
bexT XUMHYe-
CKUX peaKiuu.
DK30- U 3HIO-
TEPMUYECKHUE pe-
AKIIHH.
CkopocTs  XUMH-
YECKHUX PEeaKIUil.
IlepBonavanbHOE
MIPEACTABICHUE O
KaTajuse.
IIpakTuyeckasn
pabora Nel.
N3yuenue Bius-
HHUS YCIIOBUM
MIPOBEJEHUS  XH-
MHUYECKOU  peak-
MM Ha €€ CKo-
pOCTB.
ObpaTtumsie "
HEoOpaTHUMbIE
peakuuu. IloHs-
THE O XHUMHYe-
CKOM  paBHOBe-
CHUHU.
JdemoHcTpanmu.
IIpumMepsl dK30- U

JUTENBHO-
BOCCTaHOBUTEJIbHbBIE
peakuuu.
Onpenenarb OKHUCIH-
TelNb, BOCCTaHOBHU-
T€JIb, IMPOLECC OKHC-
JIEHMs, BOCCTaHOBIIE-
HUS.

Habmtonate u onucel-
BaTh XMMHUYECKUE pe-
aKIUM C TOMOILBIO
€CTECTBEHHOI'0 s3bIKa
U S13bIKA XHUMHHU.
UccnenoBates  ycno-
BUS, BIMAIOLIME HA
CKOpPOCTh XUMUYECKOU
peaKuu.
OnuceiBaTh yCJIOBHUS,
BIMSIOUIME Ha CKO-
pocTh XAMHYECKON
peaKuu.

[IpoBomuts  rpymmo-
Bble HAONIONEHUS BO
BpeMsi  TIPOBEICHUS
JIEMOHCTPALIMOHHBIX
OTIBITOB.
VY4acTBOBaTh B COB-
MECTHOM OOCYKJI€HUU
PE3YJIbTaTOB OIBITOB.
CocraBimsATh  TepMO-
XUMHYECKHE ypaBHeE-
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3HJI0TEpPMUYE-
CKHUX peaKkuui.
BzaumopeiictBue
I[IAHKA C COJISTHOU
U YKCYCHOM KHC-
jotamu. B3aumo-
JNEUCTBUE TpaHy-
JINPOBAHHOTO
IUMHKA W I[UHKO-
BOH IIBUIM C CO-
JISHOM KHCJIOTOM.
BsaumogeiicTBue
okcuaa meau (1)
C CEpHOM KHCIIO-
TOM pa3HOU KOH-
LEHTpAIlUi  TpHU
pa3HbIX TeMmIepa-
Typax. l'openue
yIriis B KOHIICH-
TPUPOBAHHOMN
a30THOM KHCJIOTE.
Tl'openne ceprsl B
pacIuIaBIe€HHON
ceuTpe.
Pacuernbie 3a-
payn. Brraucne-
HUS TI0O TEPMOXU-
MUYECKHM  ypaB-
HEHHSIM PEaKI .

HHUsI pEeaKIUil.
Beruucnare TennoBoi
3heKT peakuuu 10
€€ TEepMOXUMHYECKO-
MYy YpaBHEHHIO.

CymHocts  1po-
ecca 3JIEKTPOJIH-
THYECKON JHCCO-
11070004078
Juccomuanus
KHCJIOT, OCHOBa-
HHUU U COJIEH.
Cnabeilec ¥ CHIIb-
HBIE  DJIEKTPOJIU-
Tel. CTENEHDL IHC-
COLIMAIIHH.
Peakniun moHHOTO
oOMeHa U Yycllo-
BHUSI HMX IPOTEKa-
HUS.
XnMuyeckme
CBOMCTBA OCHOB-
HBIX KJIACCOB He-
OpraHUYECKUX
COCTMHCHUI B
CBETE MPEJICTaB-
JICHUH 00 DJJIeK-
TPOJIUTUYECKOU
JUCCOIMAINA U
OKHUCJIUTEIbHO-

O0600111aTe 3HAHUA O
pacTBopax.
[IpoBonuTh HabmrOAE-
HHUSA 3a IOBEICHUEM
BEIIECTB B pacTBOpax,
3a XMMHYECKUMHU pe-
aKIHUsAMHU, TMPOTEKaro-
UM B PaCTBOPAX.
dopMynupoBaTh
ompeNesieHusT  TOHS-
TAA  <«BJIEKTPOJIUTY,
CHEDJICKTPOITHUT,
«QIEKTPOIUTHYECKAS
JIACCOITHAITH.
KonkpetusupoBathb
MOHATHE «HOHY.
O06o00mmaTy  MOHSATHS
«KaTUOH», AHHOH.
HccnegoBaTh  CBOIi-
CTBa PacTBOPOB DJIEK-
TPOJIUTOB.
OnuceIiBaTh CBOMCTBA
BEIIECTB B XOAC Jc-
MOHCTPAITAOHHOTO |
71a00paTOPHOTO ~ JKC-

2,5,8

25




BOCCTAHOBUTEIb-
HBIX peaKkuui.
I'mpponus  conei.
O6o0menue 1O
temam «Knaccu-
dbukamus  XUMH-
YECKUX PEAKLUN»
U «IJEKTPOJIUTH-
Yyeckast JUCCOIU-
arus».
IIpakTuyeckas
padora Ne2. Pe-
HICHUE JKCIepHU-
MEHTaJIbHBIX 3a-
Ja4y [0 TeMme
«CBoiicTBa  KHC-
JIOT, OCHOBAaHUIN U
COJIC KakK »JIeK-
TPOJIUTOBY.
KonTpoabHas
pabdora Nel 1o
temaM «Knaccu-
dbukanus  XUMH-
YECKUX PEAKIUI»
n «INEKTPOIUTH-
yeckasi JUCCOLHU-
anus.
JdeMoncTpanum.
UcnbiTanue  pac-
TBOPOB BEIIIECTB Ha
AIEKTPUUECKYIO
MIPOBOJIUMOCTb.
JIBu>xeHre MOHOB B
AIEKTPUYECKOM
ToJie.
JlabopaTopHble
onbIThl. Peaknuu
oOMeHa  MeXIy
pacTBopamu
3JIEKTPOJIUTOB.

MepPUMEHTA.
CobOnrogaTe mpaBuIIa
TEXHUKU Oe30macHo-
CTH.
XapakTepu3oBaTh
yCIOBUSL TEUYEHUS pe-
aKIMii B pacTBOpax
JNEKTPOJIUTOB bi (0]
KOHIIA.

Onpenensitb BO3MOXK-
HOCTb MPOTEKAHUS
peakuuii HOHHOTO 00-
MEHA.

[IpoBoauts  rpymmo-
BbIE HAOJIIOICHUS BO
BpeMsl  MPOBEACHUS
JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX  OMbBI-
TOB.

OO6cyxnarp B rpymnmnax
PE3YIIbTATHI OTIBITOB.
OOBACHATD CYIIHOCTD
peakiuii HOHHOTO 00-
MeHa.

Pacno3znaBate  peak-
IIUU HOHHOTO OOMEHa.
CocTaBisiTh HOHHBIC
yYpaBHEHUS PEaKIuil.
CocraBnath  cokpa-
IICHHbIE WOHHbBIE
YpaBHEHUS PEaKIUM.

Pazpen 5.
MHoro-
oOpazue
BEIIECTB

Ilonoxenue ra-
JIOTEHOB B MEPHO-
IUYECKOH Ta0In-
1I€ U CTPOEHHUE UX
aTOMOB. Caoii-
CTBa, TMOJy4YEHUE
u MIPUMEHEHHE
rajorc¢HoB.

Xmop. CBoiicTBa
H MIPUMEHEHNE
xJjopa.
XIJIOpOBOIOPO:
MOJTydeHUE n
CBOICTBA.

OOBACHATE 3aKO0HO-
MEpPHOCTH  HU3MEHEHUS
CBOMCTB HEMETAJIOB B
nepuoaax 51 A-
rpyImax.
XapaktepuszoBaTh ra-
JIOTCHBI HA OCHOBE HMX
MOJIOKEHUS B IIEPUO-
IUYECKOU CHCTEME U
0COOCHHOCTEH CTpoe-
HHUS UX aTOMOB.
OOBACHATH 3aKOHO-
MEpPHOCTH  HM3MEHEHUS
CBOMCTB TaJOI€HOB MO

1,2,5,7
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ConsiHass kucnota
U €€ Ccomu.
IIpakTHyeckas
padora Ne3. Ilo-
JIy4YEHUE COJISTHOU
KHCJIIOTBI U U3Y-

YeHHE eé
CBOMCTB.
JdeMoHcTpanuu.
dusnyeckue

CBOICTBa Tajore-
HoB. [lomydenue
XJIOpPOBOJIOPOJIA U
pacTBOpPEHHUE €ro
B BOJIC.
JlaGoparopHbie
onpiThl. BriTec-
HEHHE TajloreHa-
MU JpYT JIpyra u3
pacTBOpOB UX CO-
CIMHCHUI.

nepuogqy u B A-

rpyIIax.
OnucelBaTh CBOKMCTBA

BELIECTB B XOJ€ Jie-
MOHCTPAIMOHHOTO U
1a00paTOpHOTO  IKC-
MepUMEHTA.
Cobmroiate  mpaBuiia
TEXHUKU Oe30macHO-
CTH.

Pacno3znaBarb  OmbIT-
HBIM IIYTEM COJISIHYIO
KHCJIIOTY U €€ COJIH,
OpOMUIbI, HOIUIBI.
Hcnons3oBare  mpu-
OoOpeTeHHbIE 3HAHUS U
yMEHUSI B IIpaKTUYe-
CKOH JesTeNbHOCTH U
MTOBCEIHEBHOW KU3HU
C Lenblo 0e30MmacHoro
oOparieHusi C Bellle-
CTBaMH U MaTepuasa-
MH ¥ 3KOJOTUYECKU
IrPaMOTHOTO  TIOBeJie-
HUA B OKpYXKarolen
cpene.

Brruncisite MmaccoByro
JIOJII0  pacTBOPEHHOTO
BEII[ECTBA B PACTBOPE.

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

XapaxkTepus3oBaTh
3JIEMEHTBI VIA-
rpynnsl  (TOATPYIIIBI
KHCJIOPO/Ia) HA OCHOBE
UX TOJIOKEHUS B Ile-
PHUOANYECKON CUCTEME
.. MengeneeBa u
0COOEHHOCTEHN CcTpoe-
HUS UX aTOMOB.
OOBSCHATH  3aKOHO-
MEPHOCTH H3MEHEHMS
CBOMCTB  DJIEMEHTOB
VIA-rpynner no me-
puony U B A-rpymnmnax.
XapakTepus3oBaTh all-
JOTPOIHIO KUCIOpOJa
U Cepbl KaKk OJHYy W3
MPUYUH  MHOTro00pa-
3Ms1 BELLIECTB.
OnuceiBaTh CBOMCTBA
BELIECTB B XOJE€ Jie-
MOHCTPAIlMOHHOTO U
1a00paTOpPHOTO  JKC-
MepUMEHTA.
Cobnronate mpaBuia

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

Pemenue pacuer-
HBIX 3a]1a4.
JdeMoHcTpanuu.
AJITOTPOIIHBIE
MoaupHUKaAITIN
ceppl.  OOpas1sl
MIPUPOTHBIX
cynbpuaoB u
Cynb(haToB.
JlaGoparopHble
onbIThl.  O3Ha-
KOMJICHHE C 00-
paslamu cepbl U
eé MIPUPOTHBIX
coequHennit. Ka-
YECTBEHHBIE  pe-
aKuuu Cynbpua-,

CynabhuT- u
cynb(daT- MOHBI B
pacTBope.

Pacuernbie 3a-
payn. Brraucne-
HUSA 110 XUMHYE-
CKMUM YpaBHEHH-
sIM MAaccChl, 00BE-
Ma WA KOJIude-
CTBa  BCIIECTBA
OJHOTO W3 Mpo-
JIYKTOB  pEaKIuu
M0 Macce HCXoJ-
HOTO  BEIIECTBA,
00bEMY WM KO-
JINYECTBY  Bellle-
CTBa,  COJEpXKa-
IIETO ONpPENEIEH-
HYIO [JOJII0 TIpH-
Meceit.

TEXHUKU Oe30macHo-
CTH.

Oka3zpiBaTh  MEPBYIO
MOMOIIb TPH OTpaB-
JICHUSIX, OXOorax o
TpaBMax, CBSI3aHHBIX C
peakTuBaMu M J1a0o-
paTopHbIM  000pYHO-
BaHHUEM.

Onpenensitb TpUHA-
JISKHOCTh BEIIECTBA K
orpeieIeHHOMY KJiac-
Cy COEIMHEHHU.
ComnoctaBnsiTe  CBOM-
CTBa pa30aBJICHHON U
KOHIICHTPUPOBAHHOI
CEpPHOM KUCIOTBI.
3anuceiBaTh ypaBHe-
HUS PEaKkUud B HOH-
HOM BHJIE€ C YKa3aHH-
€M Iepexoja dJIeK-
TPOHOB.
Pacno3naBatrh  OmbIT-
HBIM IYTEM PacTBOPHI
KUCIIOT,  Cylb(umsl,
CyIb(QUTHL, CyTb(}aTHI.
Hcnons3zoBare  mpu-
OoOpeTeHHbIE 3HAHUS U
YMCHHSI B TIPaKTHYC-
CKOH JesITeNbHOCTH H
MTOBCEIHEBHOW JKM3HU
C 1eNbl0 0€30MacHOro
oOparieHust C Belle-
CTBaMH U MaTepuasa-
MU U OKOJOTUYECKH
rPAaMOTHOTO  TOBEJEe-
HHAS B OKpPYKaroIleH
cpeze.

BBIIucnsaTe Mo XuMH-
YECKUM  YpaBHEHHSIM
Maccy, 00bEM U KOJH-
YECTBO BELIECTBA O/I-
HOTO W3 TMPOAYKTOB
peakuuu IO Macce
HCXOJ/IHOTO BEIIECTBA,
00BEMY WM KoJHYe-
CTBY BeINIECTBa, CO-
JIEpKallero  onpene-
JEHHYIO JIOO TIPHUME-
cel.

l'oToBUTH  KOMIIBIO-
TE€pHBIE MPE3ECHTALNHU
10 TEME.

ITonoxenue a3zora

XapakTepu30BaTh

5,7,8
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u ¢ochopa B me-
pUOIUYECKON CH-
CTEMC XUMHUYEC-
CKUX DJIEMEHTOB,

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

Ammuak. Dduzu-
YecKue M XHUMH-
YECKHUE CBOWCTBA.
[Tonyuenue u
MIPUMEHEHUE.
IIpakTHyeckasn
padora NeS. Ilo-
Jy4yeHUue aMMHUaKa
U H3y4YEHHUE €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 yJI00peHMUsl.
®dochop. Amo-
Tponus ¢ocdopa.
CaoiictBa  doc-
¢opa.

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

3JIEMEHTBI VA-
Tpynmbl  (MMOATPYIIIBI
a30Ta) Ha OCHOBE HX
MOJIOKEHUSI B IIEPUO-
JUYECKON CUCTEME H
ocoOeHHoCTe cTpoe-
HUS UX aTOMOB.
OOBACHATH  3aKOHO-
MEPHOCTH H3MEHEHUS
CBOWCTB  3JIEMEHTOB
VA-rpynmsl.
XapakTepu3oBaTh all-
aotponuio  ¢ocdopa
KaK OJHy W3 IPUYUH
MHOT000pa3us Be-
IIECTB.

OnuceiBaTh CBOICTBa
BEILIECTB B XOJ€ Jie-
MOHCTPAI[MOHHOTO U
71a00paTOPHOTO  3KC-
HEePUMEHTA.
Cobnronate mpaBuia
TEXHUKH O€30IacHo-
CTH.

Oxka3blBaTh  NEPBYIO
IOMOIb TIPU OTpaB-
JEHUSIX, OXKOrax |
TpaBMax, CBA3aHHBIX C
peakTuBaMu U J1abo-
paTopHeIM  000PYHO-
BaHUEM.
YcraHaBiaMBaTh IMpHU-
HaJJIEXKHOCTh BE-
IIECTB K OIpEAcIEeH-
HOMY KJIacCy CO€Iu-
HEHMUI.
ConocraBnsiTh CBOM-
CTBa pa30aBIEHHOW U
KOHIICHTPHUPOBAHHOMN
A30THOW KHCJIOTHI.
CocraBnath  ypaBHe-
HUS CTYIIEHYaTON
JICCOLUAIIUN Ha
npumepe HochopHoit
KHCIIOTBHI.
3anuceiBaTh  ypaBHe-
HUsl pEaKkuui B HOH-
HOM BHUJE C yKa3aHU-
€M IIepexojla dJIeK-
TPOHOB.
Pacno3naBate  OmbIT-
HBIM IIyTEM pPacTBOPbI
KHCJIOT, HHUTpaT- u
¢dochar-uoHsl,  HMOH
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aMMOHMSL.
Hcnonb3oBare  mpu-
OoOpeTeHHbIE 3HAHUS U
YMEHUSI B TIpaKTUYe-
CKOM JesATEAbHOCTH U
IOBCEIHEBHOM JKHU3HHU
C 1IEIIbI0 0€30I1aCHOTO
oOparieHust C Belle-
CTBAaMH U MaTepuasa-
MH H 3KOJOTHYECKHU
IrPaMOTHOTO  TIOBEJIe-
HUS B OKpYXKaromen
cpene.

Brruucisate MaccoByro
JIOJII0  pacTBOPEHHOTO
BEIIIECTBA B PaCTBOPE.
[Tonb3oBarbest uHbOP-
MalMen U3 Ipyrux uc-
TOYHUKOB IS IIOATO-
TOBKH KpPaTKHUX CO00-
IIICHUH.

['oToBHUTH KOMIIBIOTEP-
HBIC TIPE3CHTAIINH T10
TEME.

[Tonoxenne  yr-
jJjepoga M KpeMm-
HUS B TIEPUOIU-
YEeCKOM CHCTEME
XAMUYECKHUX DJIe-
MEHTOB, CTPOCHHUE
HX aToMOB. Al-
JOTPOIHBIE  MO-
nudUKaUu yrie-
poxa.
XUMUYEeCKHue
CBOMCTBa yIIIepo-
na. Anpcoporus.
VYrapusiid ras,
cBoiictBa U (u-
3U0JOTHYCCKOC
JNENUCTBHE HA Op-
TaHU3M.
Vriaekucisli ras.
YronpHas KHCHO-
Ta W €€ COJIHu.
Kpyrosopor  yr-
jJepoaa B MpPHUPO-
Jie.
IIpakTHyeckas
pabdora
Ne6.ITonmyuenue
OKCHJa Yyriiepoja
(IV) u wusyuenue
€ro CBOIICTB.

XapakTepu3oBaTh
3JIEMEHTEHI IVA-
rpynnsl  (TIOATPYIIITEI
yriaepoaa) Ha OCHOBE
UX IIOJIOKEHUS B IIe-
PUOJTMYECKON CHCTEME
u 0COOCHHOCTEH
CTPOEHHS UX aTOMOB.
OOBACHATE  3aKOHO-
MEPHOCTH H3MEHEHHS
CBOMCTB  DJICMCHTOB
IVA-rpynns.
Xapakrepus3oBaTh al-
JOTPOIHUIO  YTIepoaa
KaK OJIHy W3 TPHYUH
MHOT000pa3us Be-
IIECTB.

OmnuceIBaTh CBOKMCTBA
BEIIECTB B XOJ€ Je-
MOHCTPAI[MOHHOTO U
71a60paTOPHOTO  IKC-
MepPUMEHTA.
CobmronaTe mpaBmIIa
TeXHMKH 0e30IacHO-
CTH.

CorocTaBiaiaTk CBOM-
CTBa OKCHJIOB YTJIEPO-
Ja ¥ KPeMHHUS, 00bsC-
HATh TNPUINHY  HUX
pazmuaus.

5,6,7,8
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Pacnio3znaBanue
KapOOHATOB
Kpemuuii u ero
COEIMHEHMS.
Crexuio. IlemeHT.
O6o0menue 1o
teme «Hemerai-
JIBI».
KonTpoabHas
padora Ne2 1o
teme «Hemerai-
JIBI».
JdeMoHcTpanuu.
Monpenu KpH-
CTAJUTMYECKHUX
pemeToK anmasa
u rtpadura. OO6-
pasubl  [OPUPOJI-
HbIX KapOOHAaToOB
Y CUJIMKATOB.
JlabopaTopHble
onbIThl.  Kaue-
CTBEHHAas  peak-
LU HA YIJIEKHC-
aeii ra3. Kaye-
CTBEHHBIE  peak-
LMY Ha KapOOHAT-
HOH.
Pacuernbie 3a-
payn. Breraucie-
HUS TI0 XUMUYe-
CKMUM YpaBHEHH-
SIM MAaccChl, 00BE-
Ma WM KoJnye-
CTBa  BEIECTBA
OJIHOTO W3 TIpo-
JTYKTOB ~ PEaKINHU
10 Macce HMCXOJ-
HOTO  BEIECTBA,
00bEMY WM KO-
JIUYECTBY  BeIIe-
CTBa,  COJEpXKa-
IIETO OMNpPENEIEH-
HYIO [OJII0 TIpH-
Meceil.

VYcraHaBinuBarh IpU-
HaJJIE)KHOCTh BE-
LIECTB K ONPEIEIIECH-
HOMY KJaccy coeau-
HEHUM.

Jloka3blBaTh KHCIIOT-
HBIl XapakTep BBIC-
IIMX OKCHJIOB YIJIEPO-
J1a ¥ KPEMHHUSA.
3anucelBaTh ypaBHe-
HHSl pEeaklUil B WOH-
HOM BHJI€ C yKa3aHHU-
€M Iepexoja dJIeK-
TPOHOB.
Ocyl1iecTBiATh B3au-
MOIIPEBPAILLEHUS 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 Marepuania-
MU U 3KOJOTHYECKH
IPaMOTHOTIO  TIOBeEJie-
HHAS B OKpYKaroIleH
cpene.

Brruucnsate mo xumu-
YECKUM YPaBHEHUSM
Maccy, 00bEM U KOJH-
4eCTBO BELIECTBA OJI-
HOTO U3 TMPOJIYKTOB
peakuuM IO Macce
HCXOJHOTO BEIECTBa,
00BEMY WM KONHYe-
CTBY BEILECTBa, CO-
JIEpKaIlero  ompene-
JEHHYIO JIOJIO MPHUME-
cel.

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

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 CBOMCTBaA
merauioB. Cria-
BBl METAJIJIOB.
Haxoxnenue wMe-
TaJUIOB B IPUPOJIE
A o0Ime cHooco-
Obl WX TIONIyde-
HHS.
XHUMHYECKHE
CBOMCTBa MeTall-
J0B. Psgn akTuB-
HOCTH  (DJIEKTPO-
XUMHYECKUN P
HaIpsDKEHUN) Me-
TaJLJIOB.
Illenounsie  Me-
Tannel.  Haxox-
JICHWE B TIPUPOJIE.
duznueckue u
XHUMHYECKHE
CBOIiCTBa. 50.
Oxkcuabl W THI-
POKCHUJIBI  IIEJI0Y-
HBIX  METaJlJIOB.
[IpumeHeHne mie-

JIOYHBIX  MeTaj-
JIOB.
Il{enouno3e-

MEJbHBIE METall-
nel. Haxoxnenwne
B npupoze. Kamnp-
UM U €ro Coeau-
HEHHUSL. Kect-
KOCTb BOAbI H
CITOCOOBI ee
YCTpaHEHHS.
ATIOMUHHH.
Haxoxnenue B
npupone. CBoi-
CTBa AJIIOMHHHS.
AmpoTepHOCTD
OKCHJa U TUIPOK-
CHJIa AJIFOMUHMUSA.
Pemenne pacuyer-
HBIX 3a]1a4.
Kenezo. Haxox-
JIeHUE B TIPUPOJIE.
CsoiicTBa Kelle-
3a.

CoeauHeHUS JKe-
je3a.
IIpakTHyeckas
padora Ne7. Pe-
HIEHUE DJKCIEepHU-

CBOMCTB METAJIJIOB IO
nepuoqy u B A-
rpyIax.
Uccnenosate  cBOYU-
CTBa M3y4YaeMbIX Be-
IIECTB.

OOBSICHATL  3aBHUCH-
MOCTb buzmyecKux
CBOMCTB METaJJIOB OT
BHJIA XUMHYECKOM
CBSI3U MEXIYy HUX aTo-
MaMH.

HaOmrogaTh U OIUCHI-
BaThb XMUMHUYECKHUE pe-
Akl C IIOMOIIBIO
€CTECTBEHHOTO SI3bIKA
M SI3bIKa XUMHH.

HaOmromate  1eMOH-
CTpUpYEeMbIE U CaMo-
CTOSATEIBHO  IIPOBO-

JIIMBIE OTIBITHI.
OnuceiBaTh CBOMCTBA
U3y4aeMbIX BEIIECTB
Ha OCHOBe Halmoone-
HUI 3a UX MpeBpalle-
HUSIMH.

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

CpaBHMBaTh OTHOILIE-
HUE W3Yy4aeMBbIX Me-
TaJIJIOB U OKCUJIOB Me-
TaJJIOB K BOJIE.
CpaBHMBaTh OTHOILIE-
HUE THJIPOKCHIOB
HATpUsl, KaJlblUs U
QIIOMUHUSL K PacTBO-
paM KHUCJIOT M WIEJo-
yei.

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

Cobnronate TEXHUKY
O6e3zomacHoro  obOpa-
HICHUSI C XMMUYECKOMH
nocyaoid u nabopa-
TOPHBIM  00OpYZIOBa-
HUEM.

OcymecTBiATh peak-
[IUU, TOJTBEPKIA0-
M€  T'eHETHYECKYIO
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MCHTaJbHBIX 3a-
Jad IO  TEMe
«MeTtannel B HX
COCITUHCHHUS.
Iloaroroska K
KOHTPOJIbHOU pa-
oore.
KonTposabHas
padora Ne3d 1o
TeMe «MeTallIbIy.
JdeMoHcTpanuu.
O06pa3siib BaXK-
HeWmux  coenu-
HEHUH  HaTpu4,
KaJlusi, TPUPOJI-
HBEIX COEIUHEHUH
KaJIbIUs, MarHus,
ATIOMUHUS,  PYI
kenesza. B3aumo-
JIEUCTBUE IIEJI0Y-
HBIX, IIEJIOYHO-
3eMEJIbHBIX  Me-
TaJUIOB U aJIOMHU-
HAI C  BOJOM.
Coxuranme Jxele-
3a B KHCJIOpPOJE U
XJIOpeE.
JlaGopaTropHble
onbIThl. 3yue-
HUE 00pasioB
MeTauioB. Bzaum-
MOICHUCTBUE Me-
TaJJIOB C PacTBO-
pamu COJIEH.
O3HaKOMIIEHHE CO
CBOMCTBaAMH u
MpEeBpaIICHUSIMU
KapOOHaTOB U
ruapoxkapOoHa-
ToB. [lomyuenue
THAPOKCH]IA
AJTIOMUHUS U B3a-
HMOJICHICTBHE €TI0
C KHCIOTaMU H
menogamu. Kade-
CTBEHHBIE  peak-
MY HAa UOHBI Fe**
u Fe’'.
Pacuernbie 3a-
Jaun. Breruncie-
HUS 10 XUMHUe-
CKUM YypaBHEHHU-
IM MAaccChl, 00BE-
Ma HJIA KOoJude-

CBS3b MEXJY Heopra-
HUYECKUMHU COEJIUHE-
HUSIMH.

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

O0600mare 3HaHUSA |
JieJiaTh BBIBOJBI O 3a-
KOHOMEPHOCTSIX W3-
MEHEHUN CBOWCTB Me-
TaJUIOB B MEPHUOJAX U
A-rpynnax mnepuoau-
YECKOU CUCTEMBI.
[Iporno3upoBath
CBOMCTBA HEU3YYCH-
HBIX 3JIEMEHTOB M HX
COCMHEHUIN Ha OCHO-
BE€ 3HAHUU O TEepUo-
JTUYECKOM 3aKOHE.
Hcnonb3oBate  mpu-
oOpeTeHHbIC 3HAHUS U
YMEHHsSI B MpaKTH4e-
CKOM JEeATEIbHOCTH H
MOBCE/IHEBHOMN JKU3HU
C LEeIbl0 0€3011acHOTrO
oOpaiieHust ¢ Belle-
CTBaMHU M Marepuaia-
MU U O9KOJOTHYECKH
rPaMOTHOTO  TOBEIe-
HU B OKpYXKarollen
cpene.

Boruucnates no xumu-
YECKUM YPaBHEHUSIM
Maccy, 00bE€M U KOJIH-
YECTBO BEIIECTBA O]I-
HOTO M3 MPOAYKTOB
peakiuu 1o  Macce
MCXOJIHOTO BEILIECTBA,
00BEMY WJIM KOJUYe-
CTBY BeIllECTBa, CO-
JIEpIKaIlero  Oornpee-
JAEHHYIO JIOJI0 TpUMe-
cell.

[Tonb3oBatbest uHbOP-
Malueu U3 Apyrux nc-
TOYHHUKOB ISl OO~
TOBKU KpaTKUX cO00-
LIEHU.

l'oToBUTH  KOMIIBIO-
TE€pHBIE MPE3ECHTALNHU
10 TEME.
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CTBa  BEILECTBA
OJTHOTO W3 TIpO-
JTYKTOB  PEaKLNHU
M0 Macce HCXOJ-
HOTO  BEIECTBA,
00BEMY WJIH KO-
JIUYECTBY  BeIle-
CTBa, COJEp)Ka-
LIEro OIpeIeIEH-
HYIO JIOJIIO TIpHU-
MECEH.

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

qaCcoB

60. Opranunue-
CKast XUMHS.

61. ¥Yrneromopo-
nbl.  [IpenenpHble
(HACBIIIIEHHBIE)
YIIE€BOJOPO/IbI.
62. Henpenens-
HbIE (HeHacwI-
IICHHBIE) YTJIEBO-
JIOPOJIBL.

63. IlpousBoHbIC
YTJIEBOJIOPOIOB.
CroupThl.

64. KapOoHoBsie
KuciaoTel. Clox-
HbIe 3¢upbl. Ku-
pBIL.

65. YTieBosl.

66. AMHUHOKHCIIO-
Thl. benku.

67. Ilonumepsl.
68.  Oo6obmaro-
IUA YPOK IO Te-
Me «Baxnenmue
OpraHUYEeCcKUe
COCJIUHECHHUS.
JdemoncTpanuu.
Mogenu MoJeKys
OpraHUYECKUX
coeguHenuit. ['o-
peHue yrieBojao-
pOIOB U OOHapy-
YKEHUE MPOAYKTOB
nx ropenus. Ilo-
Jy4eHHUE ITUJICHA.
KauecTBennas
peakuus Ha JTHU-
neH. PactBopenue
3TUJIOBOTO CIHP-
Ta B Boje. Pac-
TBOpPEHUE TJIULIE-
puHa B Bojze. Ilo-
JIy4YEHHE U CBOU-

Hcnonk3oBarh BHYyTpH-
Y MEXIPEAMETHEIC CBsI-
3.

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

Ornpenenars npuHa-
JISKHOCTD BEIIECTBA K
OIpeieIEHHOMY Kiaccy
OpPraHUYECKUX COeH-
HEHUMH.

3anuceIBaTh YpaBHEHHS
peaKuunii 3aMEeICHUS U
NPUCOEANHEHHUS C y4a-
CTHEM OPTaHUYECKUX
BEIIIECTB.

Ha6monate nemon-
CTPUPYEMBIE OMBITHI.
OnuceiBaTh CBOKMCTBA
U3y4aeMbIX BEILECTB
Ha OCHOBE Haluone-
HUH 3a WX TMpeBpalie-
HUSIMHU.

YyacTBOBaTh B COB-
MECTHOM OOCYKJIEHUU
pe3yJIbTaTOB OMBITOB.
[IpoBoaUTH KaueCTBEH-
HBIE€ PEaKINN Ha HEKO-
TOpPbIE OPraHUYECKHE
BEIIECTBA.
[Tonw3oBatbest uHQPOpP-
Malei u3 Ipyrux mc-
TOYHHUKOB JJIsI TIOJITO-
TOBKH KPaTKUX CO00-
IIEHUM.

l'oToBUTH  KOMIIBIO-
TEpPHBIC TPE3CHTAIINHI
10 TEME.

1,5,6,7,8
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CTBA  YKCYCHOH
kucnotel. Hecne-
AOBAHHE CBOHCTE
WHPOB.  PacTBoO-
PHMOCTH B BOJIE H
OpraHHYecKHX
PacTROPHTENAX.
KavecTreHHBIS
pCaKkiMy Ha rnwo-
KO3Y M Kpaxman.
Ob6pasust  H3ge-
it 13 NONH3TH-
JeHa, MOIHIPO-
MHIIEHA. _J

B apTOPCKYH} NPOTPaMMYy BHECCHB HIMEHEHHAL

§ Kaacc
Pesepenoe Bpema (3 yaca) pacnpenenedo Ceayiamum 06pasom:

9 Kaacc,

Iyac — Ha npoBeneHie 00OBUIAIIETO YPoKa 1o TeMe «IlepBoHaYANbHEE XHMHIECKHE NOHA-
THA».

luac - Ha penieHHe pacteTHHIX 3aga4 «HaxomIeHie MaccoBOH J0/IH PACTBOPEHHOTO BEILECTRA
B pacTBOpe. BLIYHCIEHHE MACCHl PACTBOPEHHOTO BEINECTBA H BOOB! 118 MPHTOTOBACHHA pac-
TBOPA ONPEACACHHOH KOHICHTPALHHY.

1 yac - wa nposenenHe oboGulaIOMEro Ypoka no TeMe «BakHeHiie KNacchl HEOPraHHYeCKUX
COSTHHEHHIR,

Pezeperoe Bpems (1 9ac) HCTIONB3YeTCA CNEAYIOMIEM oOpasom:

luac —MHOTO0OpaIHE BEIIECTS.

O6ocHORARNE: IPH H3YYCHHUH BBRIUE NEPEHCACHHBIX TEM HEAOCTATOYHO BBIICNCHO BREMEHH
A8 nposefeddn 0G00NIANIHX YPOKOB H YPOKOR MO PEIUEHHIO PacYETHRIX H K8YSCTREHHBIX
3a0a4, 2 ITH YPOKH HeoOXOIMMEL, TAK Kak HANpPABIeHEl Ha PEATHIALHI0 BakHeHIIHX Tpebona-
HHIl K 3HAHMAM VIaLIMXCA — TPHMeHeHHe nodyueHHeX Y'Y s BRINONHEHHA TPEHAPOBOMHBIX
4anaHMIL, TOOTOTORKE K KOHTPOMBHEIM paboram # npoxokaenuto FHA no xuMun. HayueHue
XKHMHH B 0bbeMe 3 yacos B Henemo B § xnacce (1 ZONOIHUTENEHBIA 4ac M3 YacTH, QopMHpye-
MO y9acTHHEAMH 00Pa30BATEMRHEIX OTHOMEHHH ) NO3BONHT NOJTOTOBHTE YHAIIHXCA K eCTe-
CTBEHHOHAYIHOMY NpodHmo 0bydeHHA B CTAPIIEH UIKOE.

Conmepmanne yieGHOTO Kyped, TpefOBaHHA K NIOATOTOBKE YHALWMXCA M0 XHMHH, a TAIOKE
NpaKTHYECKHePabo T, ACMOHCTPAITHOHHEIE H NABOPATOPHEIE OTIRITEL B NOTHOM obneMe
COBNAJIANT ¢ apTopcKoi npo-rpamuoit H.H. Mapar «Xumma. Pabouane mporpaMmet - M.:
Tipoceeiichne, 2019. Tipenmernas nuaus yueburkos [E. Pynsumica, @.T. Pensamana, §-9
EmacChbly

COI'MACOBAHO COIJTIACOBAHO

TpoTOKON 3aCENAHHS METOAHYECKOIO 00be THHEHHA JamecT ﬁpemopa no YBP
T.B.dedenosa

yaHTenel ecTeCTBEHHO-MATEMATHYECKOTO ITHEIA

MEOY COII Ne 12 | «30» aBryctd 2022r.
oT «26»_ 2022 ropa Ma-l
PyxoBoaHTE AL B.A.Hecrepros
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