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1. IIAHUPYEMBIE PE3YJIbTATBI U3YUYEHUSA YYEBHOI'O IIPEAMETA, KYPCA

[Iporpamma no3BoJsieT 100UBATHCS CIEAYIOIIUX PE3yIbTaTOB OCBOECHHUS 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs:
Jluunocmmuwie pezyniomamut:

Y BbIyCKHHMKA OyayT ¢(h)OPMHPOBAHBI

- poccuiickas rpakaaHcKas UACHTUYHOCTh (MaTpUOTU3M, yBakeHHEe K OTedecTBy, K MPOILJIOMY M HACTOSIIEMY MHOIOHAallMOHAJIILHOTO Hapoaa Poccuu,
YyBCTBO OTBETCTBEHHOCTH M Joira mepen Poaunoii, uaeHtndukanus ceOs B KadecTBe rpaxkaaHnnHa Poccun, cyObeKTHBHAs 3HAYMMOCTH HCIIONb30BAHMS
PYCCKOTO SI3bIKa U SI3BIKOB Hapo0B Poccun, 0co3HaHME U OIIYLIEHNE JIMYHOCTHON CONPHYAcTHOCTH Cyap0e poccuiickoro Hapona). Oco3HaHNE 3THUYECKOH
NPUHAUIC)KHOCTH, 3HaHHE WCTOPHUH, S3bIKa, KYJIBTYPhl CBOETO Hapoja, CBOEro Kpas, OCHOB KyJIbTYPHOTO Haciequs HapoxoB Poccum m uenmoBeuecTBa
(MIEHTUYHOCTh YEJIOBEKAa C POCCUHCKONM MHOTOHAIIMOHAIbHOM KYJIbTYPOW, CONPUYACTHOCTh HCTOPUM HApOJOB M TOCYAApCTB, HAaXOAUBLIMXCA Ha
TeppuTopuun coBpemeHHoi Poccun). Oco3HanHOe, YBOKUTEILHOE U TOOPOXKEIATEIbHOE OTHOIICHHE K UCTOPUH, KYJIbTYPE, PEIUTUU, TPATUIUAM, S3bIKaM,
LIEHHOCTSIM Hapo 0B Poccuu u Hapo10B Mupa;

- TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOMIMXCS K CAMOPA3BUTHIO U CaMOOOpPA30BaHUIO Ha OCHOBE MOTHBALMM K OOYYEHHIO M MO3HAHMIO; TOTOBHOCTh U
CIIOCOOHOCTH OCO3HAaHHOMY BBIOOPY M IIOCTPOCHHUIO JalbHEHIIEH HHMBUIYaIbHON TPAeKTOpPUU 00pa3oBaHus HAa 0a3e OPUEHTUPOBKH B MHpE mpodeccuii u
HpO(i)GCCI/IOHaJII)HI)IX Hpe[[HOQTeHHfI, C y4€TOM YCTOI?I‘-II/IBI)IX IMO3HAaBAaTCJIbHBIX UHTCPECOB,

- Pa3BUTOE MOPAJIbHOE CO3HAHNE U KOMIETEHTHOCTh B PEIICHUH MOPAJIbHBIX MPo0IeM Ha OCHOBE JMUYHOCTHOTO BBIOOPA, (hOpMUPOBAHHE HPABCTBEHHBIX
YYBCTB W HPABCTBCHHOI'O IMOBCACHUSA, OCO3HAHHOI'O W OTBETCTBCHHOI'O OTHOHLICHUS K CcOOCTBEHHBIM MMOCTYIIKamM (CHOCO6HOCTI) K HPaBCTBCHHOMY
CaMOCOBEPILIEHCTBOBAHHIO; BEPOTEPIUMOCTb, YBAKUTEIBHOE OTHOILEHHE K PEIUIHMO3HBIM YYBCTBaM, B3IUIAAaM JIOAEH WIM HUX OTCYTCTBHIO; 3HaHME
OCHOBHBIX HOpM MOpaJI, HPABCTBCHHBLIX, AYXOBHLIX HACAJIOB, XPAHUMbLIX B KYJIbBTYPHBIX TpaJuLUAX HAPOIOB POCCI/II/I, T'OTOBHOCTh Ha HX OCHOBE K
CO3HATEJIbHOMY CaMOOTPAaHUYEHHUIO B IOCTYNKaX, MOBEJCHUU, PACTOUUTEIHHOM MoTpeduTenscTBe. CHOPMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIIEHUS K
YUCHUIO; YBAXKUTCIIbHOTO OTHOUICHUSA K TPYAY, HAJINYHUEC OIbITa Y4aCTUA B COMMAJIBHO 3HAYMMOM TPYAC. Oco3Hanre 3HaYeHUs CEMbU B JKHU3HH 4YEJIOBEKA U
o0111ecTBa, MPUHATHE LIEHHOCTH CEMEMHOM KU3HH, YBaXKUTEIbHOE U 3a00TIMBOE OTHOLIEHHE K YJI€HaM CBOEH ceMbH;

- cOpPMHPOBAHHOCTh MEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DAa3BHTHs HAayKH M OOIIECTBEHHON NPAaKTHKH,
YUUTBHIBAIOIIETO COLMAIBHOE, KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000Opa3ne COBPEMEHHOTI'0 MHPA;

- OCO3HAHHOE, YBAXHUTEIBHOE M JOOpOXKEIaTeNbHOE OTHOIICHHWE K JIPYroMy YENIOBEKY, €r0 MHEHHMIO, MHPOBO33PDEHHIO, KYyJIbType, S3BIKY, BeEpe,
IpaXJaHCKON MO3UIUH. ' 0TOBHOCTh U CIIOCOOHOCTH BECTH AMAJIOr C JPYTMMH JIIOABMU U JOCTHTaTh B HEM B3aUMOIIOHMMAaHUS (MACHTH(HUKAIMS ce0sl Kak
MIOJTHOIPABHOTO CYOBEKTa OOIIEHHS, TOTOBHOCTh K KOHCTPYHMPOBAHHIO 00pa3a mapTHepa 1Mo TUAJIOTy, TOTOBHOCTh K KOHCTPYHUPOBAHHIO 00pa3a JTOMYCTHMBIX
CIOCcO0OB Jaora, TOTOBHOCTh K KOHCTPYMPOBAHMIO IpOIecca AUaiora Kak KOHBEHIIMOHUPOBAHHUS MHTEPECOB, MPOILENyp, TOTOBHOCTh M CIIOCOOHOCTH K
BEJICHUIO TIEPETOBOPOB);

- OCBOEHHOCTbH COIIMAJIbHBIX HOPM, IPAaBUJI OBEACHUS, poJiei U (hOpM COLMATBHOM KU3HU B TPYIaxX U COOOIIECTBAX;

- ¢(hOpMHUPOBAHHOCTb [IEHHOCTH 3[JOPOBOTO U O€30MaCHOTO 00pa3a KU3HHU;

- Pa3BUTOCTH SCTETHYECKOTO CO3HAHUS Yepe3 OCBOCHHE XY0KECTBEHHOTO Haceus Hapo1oB Poccun n Mupa, TBOPUECKOH IeSITEIbHOCTH I3CTETHYECKOTO
xapakTepa (CrtocOOHOCTh MOHUMATH XY/I0)KECTBEHHBIC IIPOU3BEICHUS, OTPAXKAIONINE Pa3HbIe STHOKYJIBTYPHBIE TPAAULINHU; C(HOPMHUPOBAHHOCTH OCHOB




XYJ0’KECTBEHHOU KYJIbTYPhl 00YYaIOIIMXCS KaK YacTH UX OOIIeH JAyXOBHOM KyJIbTYphl, Kak 0c000ro crnocoba rmo3HaHus KH3HU U CPEACTBA OpraHU3aluu
OOIIEHUS; ACTETHYECKOE, AMOIMOHAIBHO-IIEHHOCTHOE BUACHUE OKPYXKAIOMIETO0 MHUPA; CHOCOOHOCTh K SMOLMOHAJIBHO-IICHHOCTHOMY OCBOCHHIO MHDA,
CaMOBBIPKEHUIO M OpPUEHTAIIMH B XYJI0’KECTBEHHOM W HPABCTBEHHOM IIPOCTPAHCTBE KYJbTYphI; YBaKEHHE K HUCTOPUHU KYJIbTYpbl cBoero OTeuecTsa,
BBIPOKCHHOW B TOM YHCJIEC B MOHMMAHUHM KPAcCOThI YENOBEKAa; MOTPEOHOCTh B OOMICHWH C XYAO0KECTBEHHBIMHU IMPOU3BEACHHUSIMH, CHOPMHUPOBAHHOCTH
aKTUBHOTO OTHOILIEHUS K TPATUIMSIM XYyI05KECTBEHHOM KYJIbTYphl KaK CMBICIIOBOM, SCTETHUECKON U TUYHOCTHO-3HAYUMON IEHHOCTH );

Memanpeomemmnoie pezyiomamol:

YuuBepcajabHbIe BbpINyCKHUK HAY4YHUTCH
yueOHbIe 1ellCTBUS
PeryasituBHbIe —  CaMOCTOSITENILHO ONPEeNeNIATh 1esId 00y4eHusl, CTaBUTh U (POPMYJIMPOBATh HOBBIE 3a/1a4M B yueOe U [T03HABATEIbHOM
YHHBepcajibHbIe JIeATEIIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECH! CBOEH IT03HABATEIBHOMN JEATEIBHOCTH;
y4eOHbIe JeiicTBUs —  CaMOCTOSTENIbHO IUIAHUPOBATh ITyTH JOCTHKEHUS LeJIeHd, B TOM YHCie ajlbTepHATUBHBIE, OCO3HAHHO BBIOUPATh HanboJee
3 PeKTUBHBIE CITOCOOBI pelIeHHs YUeOHbIX U M03HABATEIbHBIX 3a/1a4;
— COOTHOCHUTb CBOM JIEHCTBHUS C IIJIAHUPYEMBIMU PE3YJIbTaTaMU, OCYILIECTBIATE KOHTPOJIb CBOEH ACATEIBHOCTH B IIPOLIECCE
JOCTHUKEHUS pe3ynbTarta, ONpeAesaTh ClIOcOObI IeHCTBUN B paMKaX MPeJIOKEHHBIX YCIOBUN U TpeOOBAHUN, KOPPEKTUPOBATH
CBOH JICWCTBUSI B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyalluew;
—  OLIEHUBATh NPAaBUJILHOCTH BBINOJIHEHUS YUeOHOM 3a/jaui, COOCTBEHHbIE BO3MOKHOCTH €€ PEIICHNUS;
—  BJaJeThb OCHOBAaMH CAMOKOHTPOJISI, CAMOOLIEHKH, IPUHATHUS PEIIEHUI U OCYLIECTBICHHSI OCO3HAHHOTO BBIOOpa B yueOHOI 1
[I03HABATEIILHON
KoMMmyHuKaTHBHBI — OpraHu30BBIBATh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JIETENBHOCTh C YUUTENEM U CBEPCTHUKAMU; paboTaTh

€ YHHUBepcajbHbIe
yueOHbIe /1elicTBUA

WHIUBUIYAJIbHO U B TPYIIIE: HAXOIUTh 00IIee peleHrne u pa3pemarb KOHPIUKTH Ha OCHOBE COTJIACOBAHUS MO3HIINHN U yyeTa
WHTEpECOB; (OPMYITUPOBATH, APTYMEHTHUPOBATh U OTCTAMBATh CBOE MHEHUE;

— OCO3HAHHO HCIMOJIb30BATh PEUEBBIE CPEJICTBA B COOTBETCTBUU C 33/1a4€ii KOMMYHUKALIUU JIJI BBIPAXKEHUS CBOUX YYBCTB,
MBICTIEH 1 TOTpeOHOCTEeH /s TUTAHUPOBAHUS U PETYISIIUU CBOCH JEATEIbHOCTH; BIAJCHIE YCTHON U MMCHbMEHHOM peyblo,
MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO;

— KOMIIETEHTHOCTH B 00JIACTH MCIOIH30BaHU HH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (nanee — UKT);

ITo3naBaTe/ibHBIE
YHHBepCaJbHbIe
yuyeOHble 1elcCTBUS

—  ONpeNeNsITh MOHATHS, CO3/IaBaTh 00OOIIEHNUS, YCTAaHABINBATh AHAIOTHH, KIIACCU(PUITUPOBATh, CAMOCTOSITETFHO BHIOUPATh
OCHOBAHUS M KPUTEPHH JIJIs1 KJIaCCU(UKAITNHN, YCTAHABIMBATh TPUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTD JIOTHYECKOE
paccyxJeHrne, yMo3akitoueHne (MHIYKTUBHOE, ISTYKTUBHOE, TI0 aHAJIOTUH) U JIeJIaTh BHIBOJIBL;

— CO37aBaTh, MPUMEHSTH U IPEOOPA30BHIBATH 3HAKU M CUMBOJIBI, MOJICIIA ¥ CXEMBI JJIS PEIICHUS] y4eOHBIX U TTO3HABATEIbHBIX
3a/1a4;




— HaBBIKaM CMBICIIOBOTO YTEHHUS;

— MPHUMEHSTH SKOJOTMYECKOE MBIIUICHHE B IO3HABATEIbHON, KOMMYHUKATUBHOM, COLIMATIBLHON MPAKTHKE U
npoheccuoHaNbHOM OpPUEHTAIUY;

— KYJbTYpe aKTUBHOT'O UCIIOJIb30BaHUS CIIOBAPEH U IPYTUX MOUCKOBBIX CUCTEM.

Ilpeomemmnoie pe3yromamaot.

TpeGoBanus K pe3yibTaTamM 0CBOEHUSA

IInanupyemble pe3yibTaThl OCBOCHUSI Y1eOHOI'0 IIpeAMeTa, Kypca
(yTouHeHHe M KOHKpeTH3alus)

0011 000
(@1rocC 000)

1) ¢opmupoBaHHe  IME€pPBOHAYAIBHBIX
CUCTEMATHU3MPOBAHHBIX  NPEJCTABICHUNA O
BEIIECTBAX, ux MpeBpaIeHHIX u
MPAKTUYECKOM  TPUMEHEHWH;  OBIIAJICHHE

MOHATUMHBIM amNmnapaToM U CHMBOJIHYECKUM
SI3BIKOM XVMHH;

2) oco3HaHWE OOBEKTHBHOW 3HAYUMOCTH
OCHOB XHMMHUYECKONW HayKd Kak o00Jyactu
COBPEMEHHOTO €CTECTBO3HAHMS, XUMHYECKHX

IIpEBpaIICHUI HEOPraHWYECKHUX u
OPraHUYECKUX BEILECTB KAaK OCHOBbI MHOTHX
SBICHUM JKUBOM W HEXKHBOM IPUPOIBI

yFHyGHCHI/Ie HpCIICTaBJ'ICHI/Iﬁ 0 MaTCpUuaIbHOM
CANHCTBC MHpPa,

3) OBJIaJIcHHE OCHOBAaMH XHMHYECKOM
rpaMOTHOCTH: CITOCOOHOCTEIO AHAJIN3UPOBATH
n 00BEKTHBHO OLICHUBATHb KHN3HCHHBIC
CUTyalluu, CBA3aHHBIC C XI/IMI/IeI\/'I, HaBBIKaMU

0e30MmacHOro  OOpalieHus C  BEIIeCTBaMH,
UCIIOJIb3YeMBbIMH B TOBCEHEBHOW KU3HHU;
YMCHUCM AHAJIIU3UPOBATH n IMJIaHUPOBATh

9KOJIOTUYECKU 0€30IacHOE MOBEJCHHE B LIETSIX
COXPAHEHHUs 3/I0POBbSl M OKPYXKAIOILIEH Cpenbl;

OcHOBHbIE OHATHS XMMHHU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NMPeICTABJIEHUI)

BrInyckHUK Hay4YHUTCSA:

* ONIUCBIBATh CBOWCTBA TBEPIBIX, )KUJKHUX, Ta3000pa3HBIX BEIIECTB, BBIACISAS UX CYIIECTBEHHBIC
MIPU3HAKY;

* XapaKTepU30BaTh BEIIECTBA MO COCTaBY, CTPOEHUIO M CBOMCTBAM, YCTAaHABIMBATh MPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXAY IaHHBIMH XapaKTepUCTUKaMHU BEIIECTBA;

* PacKpbIBATh CMBICI OCHOBHBIX XUMHUECKUX MOHATUN «aTOM», «MOJIEKYJIa», «XUMUUYECKHI 2JIEMEHT,
«IMIPOCTOE BEILIECTBOY, «CJI0KHOE BELIECTBOY, «BAJCHTHOCThY, UCIOJIb3Yys 3HAKOBYIO CUCTEMY XUMHUH;

* 1300pakaTh COCTaB MPOCTEHIIMX BEIIECTB C IOMOULIbI0 XMUMHUYECKMX (OpPMYIT M CYIIHOCTb
XUMHUYECKUX PEAKIUN C TOMOIIBI0 XUMHUECKUX YPaBHEHUI;

* BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB, & TAKXKE MACCOBYIO JIOJIIO
XUMHUYECKOT'0 3JIEMEHTA B COEIMHEHUSX JJIsl OLIEHKH UX MPAKTUYECKOW 3HAYUMOCTH;

* CPaBHUBATH I10 COCTABY OKCHU/IbI, OCHOBAHUs, KUCIIOTHI, COJIU;

* K1accu(pUIMPOBaTh OKCUIIBI U OCHOBAHMS 110 CBOMCTBAM, KUCIIOTHI ¥ COJIH IO COCTAaBY;

* ONIUCBIBATh COCTaB, CBOMCTBA M 3HAa4YeHHE (B MPHUPOJIEC U MPAKTUUECKOU NEATEIHHOCTH YEIIOBEKa)
IIPOCTBIX BELIECTB — KHUCIOPO/AA U BOJOPOAA;

* 1aBaTh CPAaBHUTEIBHYIO XapAaKTEPUCTUKY XUMUUYECKHX DJJEMEHTOB W BAXHEHIINX COCTUHEHUN
€CTECTBEHHBIX CEMEICTB IIEIOYHBIX METAVIOB U FaJIOT€HOB;

* 10JIb30BATHCS TAOOPATOPHBIM 00OPYIOBAaHHEM U XUMHUYECKOH MOCY/I0M;

* POBOJIUTH HECIOKHBIE XUMHYECKHE OMBITHI U HAOMIOJCHUS 32 M3MEHEHHUSMHU CBOWCTB BEIICCTB B
MpoLiecce WX MpeBpalIeHUi; cOOI0aaTh MpaBuiia TEXHUKN 0€30MacHOCTH MPH MPOBEIECHUN HAOII0AEHUN
U ONBITOB;

¢ pas3iindaTb JSKCICPUMCHTAJIBHO KHCJIOTBI H HléJ'IO‘II/I, MMOJIB3YACh HMHAWKATOPaMH,; OCO3HAaBaTb




4) dbopmupoBaHUe YMEHHUI
YCTQHABIMBATh  CBSI3U ~ MEXAY  PEAIbHO
HAOJTIOaeMBIMH  XUMHYECKHUMH SIBICHUSIMH |
nporeccaMy, MPOUCXOSIIUMH B MUKPOMHUPE,
OOBSICHATh MPUYMHBI MHOTOOOpPAa3Hsi BEIIECTB,
3aBHCUMOCTh HMX CBOHCTB OT COCTaBa H
CTPOCHUSI, & TAK)KE 3aBUCHUMOCTh TPUMEHCHUS
BCIIIECTB OT MX CBOMCTB;

5) npuoOpeTeHre OMbITa MUCIOIH30BAHUS
pPa3NUYHBIX METO/JOB HM3YYCHHUS  BEIIECTB:
HAOJIOZICHUST 33 WX NPEBPALICHUSIMU IPH
MIPOBEICHUHU HECJIOKHBIX XUMHAYECKHX
HKCIEPUMEHTOB C UCTIOJIb30BaHUEM
1a0opaTOpHOTO 000PYIOBaHMS U IPUOOPOB;

6) dopmupoBanue mpeACTaBICHUNA O
3HAaYeHWH XUMHUYECKOH HayKu B pEIIeHHH
COBPEMEHHBIX YKOJIOTUYECKUX MPOOJIEM, B TOM
quciae B MPEeJOTBPAIEHUN TEXHOTEHHBIX H
AKOJIOTMUECKUX KaTacTpod;

7) ana  chenblx W CAabOBHMIAIIMX
00yJaroImuXcs: BIIQJCHUE TPABUIAMHU 3aIlUCH
XUMUYECKHX (QOpMyT C  HCIOJIb30BaHUEM
penbedHO-TOUEYHOM cucTeMbl 0003HaueHwm JI.
bpaiins;

8) ms 00yUaroImUXCst ¢ OrpaHHYCHHBIMU
BO3MOKHOCTSIMHU 3]I0POBbS: BJIaJICHHE
OCHOBHBIMH JIOCTYITHBIMH METOJIaMH HayJHOTO
MO3HAHUS, UCTIONIb3YEMBIMH B XHUMUH.

HE00XO0IMMOCTh COOMIOICHHSI Mep 0€30MaCHOCTH MpU OOpAIEHUH ¢ KHCIIOTAMH U IIEI0YaMH.

BrinyCKHHK TOJIyYUT BO3MOKHOCTh HAYUUTHCS:

* IPaMOTHO 00paIIaThcs ¢ BEIIECTBAMU B TOBCEITHEBHOM JKU3HH;

* OCO3HaBaTh HEOOXOJMMOCTb COONIOJIEHUS TPABHJI HKOJOTHYECKH OE30MacHOTO TOBEACHUS B
OKpY>Karolle NpupoHON Cpeae;

* [IOHUMATh CMBICJI U HEOOXOAMMOCTh COOJIFOICHUS MPEIIUCAHUH, MTPEeIIaraéMbIX B UHCTPYKIUSAX I10
WCIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHH U JP.;

* HCTOJB30BaTh MPUOOPETEHHBIE KIIIOYEBBIE KOMIETEHTHOCTH MPH BBIMOJIHEHUH HCCIEI0BATEIBCKUX
MIPOEKTOB IO U3YYEHUIO CBONCTB, CIIOCOOOB MOTYUYEHHS U pacliO3HABAHUS BEILIECTB;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTh, HCIOJB3Ysl CpPEICTBAa YCTHOM M NHCbMEHHOMN
KOMMYHHUKAIIMU TIpu paboTe ¢ TEeKCTaMH Y4eOHUKA W JIOMOJHUTEIBHON JUTEPATypOr, CIPAaBOYHBIMU
TabIMIaMH, TPOSBISATH TOTOBHOCTh K YB)KEHHUIO MHOW TOYKH 3pEHUS MPH OOCYXKIEHUU PE3yJIbTaTOB
BBIIIOJIHEHHOW paboThI;

* 0OObEKTHBHO OIIEHUBaTh WH(GOPMAIIMI0O O BEIIECTBAX M XHMHUYECKUX TIPOIECCaX, KPUTHUYECKH
OTHOCUTBHCSI K TICEBAOHAYYHOU MH(POpMaLIU, HEAOOPOCOBECTHON peKIaMe, Kacarollelcs UCIOIb30BaHUs
Pa3IMYHBIX BEILIECTB.

Ilepuoauyeckuii 3aK0H M NepHOAMYEcKasi cucTeMa xumMu4deckux jiemenros /I. U. Menaeneesa.
CTtpoeHue BemecTsa

BrInyCcKHUK HAy4IHUTCS:

* KIacCU(UIUPOBATh XUMUYECKHE DJEMEHTHl HAa METalUlbl, HEMEeTaJUIbl, JJIEMEHTBI, OKCHIbI U
THAPOKCHIIBI KOTOPHIX aM(OTEepHBI, W WHEPTHBIE OJJIEMEHTHI (Ta3bl) I OCO3HAHHUS BaXXHOCTH
YHOPSAIOYEHHOCTH Hay4YHbIX 3HAHU;

* pacKpbIBaTh CMBICH neproandeckoro 3akona J[. . Menneneena;

* OMUCBHIBATh W XapaKTepH30BaTh TaOMUYHYIO (QOpMYy MEPUOAUYECKONH CHCTEMBl XHUMHUYECKUX
3JIEMEHTOB;

* XapaKTepu30BaTh COCTAB AaTOMHBIX SIEp M PACIHpElIe]IeHHE YHUCIa AJIEKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XUMHUYECKUX DJIEMEHTOB MAaJIbIX MEPHUOJOB MEPUOJIMUYECKOM CHCTEMBI, a TAKXKe Kajaus U
KaJbIHUs;

* pa3IMyuaTh BUIBl XUMHUYECKOHN CBSI3U: HOHHYIO, KOBAJICHTHYIO TIOJIIPHYIO, KOBAJICHTHYIO HEMOJIIPHYIO
Y METaJUIMYECKYIO;

* U300pakaTh DJIEKTPOHHO-UOHHBIE (HOPMYIbI BEIIECTB, OOpPa30BAHHBIX XHUMHUYECKUMHU CBSA3SIMHU
pa3HoOro BUAA;

* BBISBJISITh 3aBHCHUMOCTh CBOMCTB BELIECTB OT CTPOEHHUS MX KPUCTAUIMUECKHX PELIETOK: MOHHBIX,




ATOMHBIX, MOJIEKYJIIPHBIX, METAJNINYECKUX;

* XapaKTepHU30BaTh XUMHUYECKHE DJIEMEHTbl M UX COEJUHEHMS HAa OCHOBE IOJIOXKEHHUS 3JIEMEHTOB B
MEePUONYECKON CUCTEME U OCOOCHHOCTEH CTPOEHUS X aTOMOB;

* OUCHIBaTh OCHOBHBbIE J3Tanbl OTKpeITHS JI. M. MenaeneeBblM NEPUOJIMYECKOTO 3aKOHA U
MEPUOJNYECKON CUCTEMbl XMMHYECKHUX JJIEMEHTOB, KM3Hb U MHOTrO00pasHyl0 HAy4YHYIO N€ATeIbHOCTh
y4€HOI0;

* XapaKkTepu30BaTb HAy4HOE M MHUPOBO33PEHUYECKOE 3HAYEHUE IEPUOAMYECKOr0 3aKOHAa U
MIEPUOINYECKON CHCTEMBI XMMUYECKUX IeMeHTOB []. 1. Menneneesa;

* OCO3HaBaTh HAYYHbIC OTKPBITUS KAaK pe3yJbTaT JIUTENbHBIX HAOJIOJEHUMN, ONBITOB, HAay4YHOM
IIOJIEMUKH, IIPEOIOJICHHS] TPYTHOCTEN U COMHEHUH.

BBIITyCKHHUK MOJYyYUT BO3MOKHOCTh HAYUUTHCA:

* 0CO3HAaBaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUN JJIs1 IPAKTUUYECKOM e TEIbHOCTH YEJIOBEKA;

* OIMUCHIBATH U3YYECHHBIE OOBEKTHI KaK CHUCTEMbI, IPUMEHSS JOTUKY CUCTEMHOIO aHalln3a;

* IPUMEHATh 3HAHMUSI O 3aKOHOMEPHOCTSIX MEPUOJNYECKOM CHUCTEMbl XUMHUYECKHX 3JIEMEHTOB IS
OOBSICHEHUS U IPEBUICHUS] CBOMCTB KOHKPETHBIX BEILECTB;

* pa3BUBaTh MH(POPMAIMOHHYIO KOMIETEHTHOCTh IIOCPEACTBOM YIIyOJIeHHMsl 3HaHUMl 00 HuCTOpUU
CTaHOBJICHUS! XUMHYECKON HAayKH, €€ OCHOBHBIX IOHSATHM, MEPUOJWYECKOTO 3aKOHA KaK OJHOr0 M3
BAYKHEHMIINX 3aKOHOB IPUPO/bI, & TAKKE O COBPEMEHHBIX JOCTH)KEHUAX HAYKU U TEXHUKH.

MHoroo0pa3ne XMuMHU4eCKHX peaKkuuii

BbIyCKHUK Hay4YHUTCS:

* O0BSICHSTH CYyTh XMMHUUECKHX MPOIECCOB U UX MPUHIUIHAIBHOE OTIINYUE OT (PU3UUECKUX;

* Ha3bIBATh IPU3HAKU U YCIIOBUS IPOTEKAHNS XUMUUYECKUX PEAKLINI;

* YCTaHaBJIMBAaTh MPUHAJIEKHOCTh XUMHUYECKONW pEeakIUu K ONpeNel€HHOMY THUIYy MO OJHOMY U3
KJIaCCU()MKALMOHHBIX MPU3HAKOB: 1) MO YMCIY M COCTaBY MCXOJHBIX BEIIECTB M NMPOIYKTOB PEAKLUU
(peakuuu COEOUHEHMs, PA3JIOKEHMs, 3aMelleHHss U OOMeHa); 2) 1O BBIJCNICHUI0 WJIH TOIIOMIEHUIO
TEIUIOTHl (PEaKIMM JK30TEPMHYECKHE U DHAOTEPMUYECKHUE); 3) MO M3MEHEHUIO CTENEHEW OKHUCICHMS
XUMUYECKHUX DJIEMEHTOB (pEaKIMU OKHCIUTEIHHO-BOCCTAHOBUTEIBHEIE); 4) MO 00paTUMOCTH TIpoliecca
(peaxiu obpaTuMble 1 HEOOPAaTUMBbIE);

* Ha3bIBaTh (DaKTOPHI, BIUSIOLINE HA CKOPOCTh XUMHUYECKUX PEaKIIHii;

* Ha3bIBaTh (DaKTOPHI, BIUAIONINE HA CMEIIEHHE XUMUYECKOTO PAaBHOBECHS;

* COCTaBIIATh YPABHEHUS JJIEKTPOJIUTHYECKOM IUCCOIMALMU KHCIOT, IIEJIOYEH, COJIEH; IMOJIHBIE M
COKpaIlléHHBIC WMOHHBIE YPAaBHEHHUS peakiMii OoOMEHa; YpaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKInii;




* IPOTHO3UPOBATH MPOIYKTHI XUMHUYECKUX PEAKLUH 10 GOopMyIaM/Ha3BaHUSM UCXOHBIX BEIIECTB;
OTIpEeIeNIATh UCXOIHBIE BEIeCTBa O (hopMyIaM/Ha3BaHUSAM MPOIYKTOB PEaKLIUH;

* COCTAaBIATh  ypPaBHEHHS  pEaKkIHi, COOTBETCTBYIOIIMX  IIOCIEIOBATEIBHOCTH  («IUETIOYKE))
MpeBpaIleHI HEOPTaHUUECKUX BEUIECTB PA3IUYHBIX KJIACCOB;

* BBIBIISITH B IPOIIECCE IKCIIEPUMEHTa MPU3HAKH, CBUICTEIBCTBYIOIIUE O MPOTEKAHUU XMMHYECKON
peaKiuu;

* IPUTOTOBJIATH PACTBOPHI C OIPEIEIEHHON MAaCCOBOH J10JIel paCTBOPEHHOTO BEIIIECTRA;

* OTIPENENATh XapaKTep Cpe/ibl BOTHBIX PACTBOPOB KHUCIIOT U LIEJIOYEH 110 U3MEHEHUIO OKPACKU
WH/IUKaTOPOB;

* IPOBOJIUTH KAYECTBEHHBIC PEAKIINHU, TOTBEPKIAIONINE HATMYUE B BOJHBIX PACTBOPAaX BEIIECTB
OT/EJIbHBIX KATHOHOB U aHUOHOB.

BBIITyCKHUK MTOITYYUT BO3MOKHOCTh HAYUUTHCS:

* COCTABIISTh MOJICKYJISIPHBIC M TIOJIHBIE HOHHBIE YPaBHEHHUS 110 COKPAIEHHBIM HOHHBIM YPaBHEHHUSIM;

* IPUBOJUTH MIPUMEPBI PEAKITU, TTOJTBEPKIAIONINX CYIIIECTBOBAHNE B3aUMOCBSI3H MEXKy OCHOBHBIMHU
KJIaCCaMU HEOPTraHUYECKHX BEIIECTB;

* IPOTHO3UPOBATh PE3yAbTAThl BO3JACHCTBUS pA3NUYHBIX (HAKTOPOB HA H3MEHEHHE CKOPOCTH
XUMUYECKOH peakiui;

* IPOTHO3UPOBATh PE3YJAbTATHl BO3JCHCTBUS PAa3IUYHBIX (PAaKTOPOB HA CMEIICHHUE XUMHUYECKOTO
paBHOBECHS.

MHoroo6pa3ue BelecTs

BeimyckHUK HayuuTCS:

* ONpEeAETATh NPUHAAJIC)KHOCTh HEOPTaHUYECKUX BEIIECTB K OJHOMY M3 M3YUEHHBIX KJIacCOB/TPYII:
METaJUTl ¥ HEMETAJLIbI, OKCHJIbI, OCHOBAHUSI, KUCIIOTBI, COJIH;

* COCTaBJIATH ()OPMYJIBI BEIIECTB [0 UX HA3BAHUSM;

* ONpEAETATh BAJICHTHOCTh U CTETIEHb OKHUCIICHUS 2JIEMEHTOB B BEII[ECTBAX;

* COCTaBJIATH (OPMYJIBl HEOPraHWYECKUX COEIMHEHMH IO BAJEHTHOCTSM M CTENEHSIM OKHUCIICHHS
3JIEMEHTOB, a TaKXKe 3apsaM HOHOB, YKa3aHHBIM B TaOJIHIIE paCTBOPUMOCTH KHCIIOT, OCHOBAaHHH U COJIEH;

* OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHs (U3UYECKUX U XUMHUYECKHUX CBOMCTB MPOCTHIX BEIIECTB
(MeTaJIoB ¥ HEMETAUIOB) M WX BBICIIMX OKCHIOB, OOpa30BAHHBIX 3JIEMEHTAMH BTOPOTO M TPETHETO
HEPUOJIOB;

* Ha3bIBaTh OOIME XMMHUYECKHE CBOMCTBA, XapaKTepHBIC IS TPYII OKCHJOB: KHCIOTHBIX, OCHOBHBIX,
aM(OTEpPHBIX;

* Ha3bIBaTh OOIIME XUMHYECKHE CBOWCTBA, XapaKTEPHbBIC ISl KAKIOr0 M3 KJIACCOB HEOPTaHWYECKUX




BEILIECTB: KUCIOT, OCHOBAHUM, COJICH;

* IPUBOJAUTH IIPUMEPHI PEaKLUi, OATBEPKAAIOIINX XUMUYECKUE CBONCTBA HEOPTAHUYECKUX BEILIECTB!
OKCHJIOB, KHCJIOT, OCHOBAaHHH U COJICH;

* OIIPENENATh  BEUIECTBO-OKMCIMTEIb U BELIECTBO-BOCCTAHOBUTENIb B OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUsAX;

* COCTaBJIATb  OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIM  OanmaHc  (UIsl  M3Yy4YEHHBIX  peakiuil) 1o
IIPEIOKEHHBIM CXEMaM PEAKLU;

* IPOBOJIUTH JJAOOPATOPHBIE OMBITHI, HOATBEPIKIAOIINE XMMUYECKHE CBOWCTBA OCHOBHBIX KJIacCOB
HEOPraHUYECKUX BEILECTB;

* IPOBOJIUTH Ja0OPATOPHBIE OIBITHI 10 MOJIYYEHUIO U COOMPAHMIO Ia3000pa3HbIX BEIIECTB: BOJOPOAA,
KHCJIOPO/1a, YIVIEKUCIIOTO ra3a, aMMHaKa; COCTaBJIATh YPABHEHMS COOTBETCTBYIOIIUX PEAKLIUH.

BbINyCKHUMK MOTYYUT BO3MOXHOCTh HAYUUTHCS:

* IPOTHO3UPOBATh XUMHUUYECKUE CBOWCTBA BELIECTB HA OCHOBE X COCTaBa U CTPOCHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIECTBA MPOSBISATH OKUCIMTEIbHBIE WM BOCCTAHOBUTEIIbHBIE
CBOMCTBA C yYETOM CTENEHEN OKHUCIEHUS 3JIEMEHTOB, BXOAAIIUX B €0 COCTaB;

* BBISIBJISITh CYILECTBOBAHHE I€HETHMUECKON B3aWMOCBS3M MEXIY BEIIECTBAMU B PSIY: MPOCTOE
BEILIECTBO — OKCHUJ — I'MAPOKCHUJ — COJIb;

* XapaKTeprU30BaTh 0COObIE CBONCTBA KOHIIECHTPUPOBAHHBIX CEPHOI U a30THON KUCJIOT;

* IPUBOJUTH NPUMEPH! YPABHEHUM peakIHii, JeKalluX B OCHOBE MPOMBIIIIEHHBIX CIOCOOO0B
MIOJIy4YEHHUsI aMMHUaKa, CEpHOM KUCIIOTBI, UyTyHa U CTaJI;

* ONMCHIBaTh (DPU3NYECKHE UM XUMHUECKHE IMPOLECCHI, SBISIOIMECS YacTbl0 KPYrOBOPOTa BEIIECTB B
MIPUPOJIE;

* OPraHU30BbIBaTh, IPOBOAUTH YUEHUYECKUE TIPOEKTHI 10 UCCIIEA0BAHUIO CBOMCTB BEIIECTB, UMEIOIINX
BAYKHOE MTPAKTHYECKOE 3HAYCHHE.




2. COAEPXKAHUE YYEBHOI'O IIPEAMETA, KYPCA

8 kiacc

Pa3zoen 1. Ocnosnvie nonamus xumuu (YypoeeHv amoMHO-MONEKYAAPHBIX NPEOCH AGIEHUTL)

[Tpenver xumMuu. XUMHUS KaK 4acTh €CTECTBO3HAHUWs. BemiecTBa m MX CBOWCTBA. MeTO/Abl IMO3HAHUS B XUMHUU: HAOIIOJACHUE, SKCIICPUMEHT.
[Tpuémbl GezonmacHoi paboThl ¢ 0bopyaoBaHueM u BemecTBamu. CTpoeHue uiameHu. Yucteie BemlecTBa U cMecu. CrocoObl OYUCTKU BEIIECTB:
oTcTanBaHue, (UIBTPOBAHME, BHINIAPUBAHUE, KPUCTAIUIM3AIMUSA, AUCTHILIIANNA. DU3MUECKHE M XUMUYECKHUE SBJICHHS. XHUMHYECKHE pPEaKIUU.
[Ipu3Hakyu XMMHUYECKUX PEAKIUI U YCIOBUS BOSBHUKHOBEHHUS U TEUEHUSI XUMUYECKUX PEAKIUH.

ATOMBI, MOJICKYJIBI W HOHBI. BellecTBa MOJEKYJISIPHOTO W HEMOJICKYJSIPHOTO cTpoeHus. Kpucrammmdeckue W aMopQHBIC BEIISCTBA.
Kpucrannnueckue peméTki: MOHHAst, aTOMHAsi U MOJIEKYJIsipHas. 3aBUCUMOCTb CBOMCTB BEUIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKU.

[IpocThie U coXKHBIE BEIIECTBA. XUMUYECKUM d1eMeHT. MeTaibsl U HeMeTauibl. ATOMHas equHuIa Macchl. OTHOCUTEIbHAS aTOMHAs Macca.
S3pIK XUMHUHM. 3HAKU XUMUYECKHX 3JIEMEHTOB. 3aKOH INOCTOSHCTBA COCTaBa BelIECTB. Xumuueckue ¢Gopmynbl. OTHOCHUTENbHAS MOJEKYISpHas
Macca. KauecTBEeHHBIN U KOJMYECTBEHHBIM COCTAB BEIIECTBA. Bhrunciienus mo xumuyeckuMm Gopmynam. MaccoBast 10511 XMMHYECKOTO 3JIEMEHTa B
CJI0’KHOM BELIECTBE.

BanentHocte xumudeckux osnemMeHTOB. OrpezeneHne BaJCeHTHOCTH OJJIEMEHTOB Mo (opmyne OunHapHbix coenunenuit. CocTtaBieHue
XUMHUYECKHUX (GOpMyNT OMHAPHBIX COSTUHEHHH 10 BaIEHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YUeHHUE. 3aKOH COXpaHEeHUs Macchl BemlecTB. JKu3Hb u aestenbHocTh M. B. JlomoHOCOBa. XuMuueckue ypaBHEHUSI.
THUIIBI XUMUYECKUX PEAKLIUM.

Kucnopon. Haxoxnenune B mpupoje. [lomydenue kucnopona B jgabopaTopud M MPOMBIIUICHHOCTH. DU3NYECKHE U XUMHUYECKHE CBONCTBA
kucinopona. 'openue. Oxcunepl. [lpumenenne kucnopoaa. Kpyrosopot kucnopozaa B mpupoze. O30H, amioTponus kuciopoja. Bo3ayx u ero cocras.
3ammTa aTMOC(EpHOTO BO3/IyXa OT 3arpsI3HEHUM.

Bonopon. Haxoxnenue B mpupone. [lonmydenue Bomopona B J1a0OpaTOPUU U MPOMBINUICHHOCTH. DU3MUYECKWEe UM XUMHUYECKHE CBOMCTBA
Bosopoaa. Bomopoa — BoccTtanoBuTEIH. Mephl 6e30macHOCTH Mpu padboTe ¢ BogopoaoM. [Ipumenerune Bogopoia.

Bona. Metonsl onpeneneHus coctaBa BOAbl — aHanu3 U cuHTe3. Dusnueckue cBoicTBa BOABl. Bona B mpuponie u crnocoObl €€ OYMCTKH.
Abspanus Bojbl. XMMUYECKHE CBoMCTBa BoAbl. [Ipumenenune Bonbl. Boma — pactBoputens. PacTBopuMocTs BemiecTB B Boae. MaccoBast J0Jist
PacTBOPEHHOTO BEILIECTBA.

KonuyectBennbie oTHomeHus B xumuu. KommuecTBo BemectBa. Moabs. Mosmsipaas macca. 3akoH ABoraapo. MomsipHblid 00BEM Tra3oB.
OTHOCHUTENBHAS TUIOTHOCTH Ta30B. OOBEMHBIE OTHOIICHUS Ta30B IPU XUMHUYECKUX PEAKITUSX.

Baxneimme kimacchl HEOPraHMYECKUX coenrnHeHUud. OKCcHUIbl: cocTaB, kinaccudukaiums. OCHOBHBIE W KHCIOTHBIE OKCUABI. HomeHknaTypa
okcua0B. Ou3nyeckne U XUMUYECKHE CBOMCTBA, MTOJIyYEHUE U IPUMEHEHUE OKCUIOB.

I'mapoxcunpl. Knaccudukanus ruapoxkcunoB. OcnoBanus. Coctas. 1llénoun u HepacTBopuMble ocHoBaHus. Homenknarypa. dusnueckue u
XUMHUYECKHUE CBOMCTBA OCHOBaHUMU. Peakius HeiiTpanuzamuu. [lomydenue u mpumMeHeHrne ocHoBaHUH. AMGBOTEpHBIE OKCUIIBI U THAPOKCH/IBI.

Kucnotsl. Coctas. Knaccugukamus. Homenknarypa. @usndeckue 1 XUMUYECKHE CBOWCTBA KUCIOT. BHITECHUTENBHBIN PST METAJLIOB.




Comu. CocraB. Knaccuduxarus. Homenkinarypa. @usznueckue cBoicTBa cosield. PacTBOpUMOCTE coseii B Bojie. XUMHUYECKHE CBOMCTBA COJICH.
Crnioco6s1 mostyuenus cosneit. [lpumenenue cosneit.
['eneTnyeckas cBsi3b MEX/1y OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX COCTUHEHUH.
JdemMoHcTpanuu
HucTele BelecTBa U CMECH.
CoxpaHeHue CBOMCTB BEIIECTB B CMECSX.
Pa3nenenue rereporeHHbIX cMecelt PUIIbTPOBAHHUEM.
Ou3NUECKue U XUMUYECKUE SBIICHHS.
[Tpu3Haky XUMHUYECKUX PEAKIUH.
OnbITH, HIUTIOCTPUPYIOLIHE 3aKOH COXPAHEHUS MACCHI BEIIECTB MTPH XMMUYECKUX PEAKIHIX.
OO0pa3ibl TBEPIBIX U KUAKUX BEIIECTB KOINYECTBOM 1 MOJIb.
BewectBa MOJIEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI.
Meraisl.
. Hemerasnsl.
. [Tony4yenue kucmopoia U3 IepMaHraHaTa Kajausi 1 CoOMpaHre METO/IOM BHITECHEHHUSI BOJIBI.
. 'openue B kucnopoze maruus, cepsl, pocdopa.
. Pabora anmapara Kumnma.
. HanonHeHne MBUIBHBIX My3bIpei CMECHIO BOIOPO/Ia C BO3AYXOM U MX MOKUTaHUE.
. IIpoBepka Bogopo/a Ha YUCTOTY.
. 'openne Bogopo/ia Ha BO3yXe U B KHCIOPOJIE.
. Boccranosnenne Bogopoaom oxcuaa meau(Il).
. OTHOIIEHHE BOJIBI K HATPHIO, MAaTHUIO, MEJIH.
. OTHoOIIEHHE BOJIbI K OKCUaM OapHs U xelesa.
. UctibITanme pacTBOPOB I1ieNIoueil METHIIOpaHKeM, TaKMycoM, GeHOIPTaICHHOM.
. Bzanmopeiicteue okcuno yraepoaa (1V) u pocdopa(V) ¢ Bomoii 1 UCHIBITAHUE TTOTYIEHHBIX PACTBOPOB METHIIOPAH)KEM, JTAKMYCOM,
beHonadTamenHoMm.
22. OTcyTCTBUE XUMHUYECKOW PEaKIIUU BOBI C OKCHIOM KPEMHHUSI.
23. CepHasi, a30THas, pochopHast KUCIOTHI KaK MPECTaBUTENN KUCIOPOICOIEPKAITIX KHACIIOT.
24. ConsiHasi KUCIIOTa KaK MPEACTaBUTENh OECKUCIOPOIHBIX KUCIOT.
25. O0pas31ipl cosiei.
26. OTHOILIEHHE METAJUIOB K PACTBOPY COJITHON KUCIIOTHI.
27. Bzaumopeticteue okcuna meau(Il) ¢ pactBopom cepHO# KUCTOTHI.
28. BzaumopeiictBue ruapoxkcuaa Mmeau(ll) ¢ pactBopoM COSTHOM KUCIIOTHI.

LCoNoO~WNE
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JlabopaTopHblie ONbITHI
OnucaHue BHEIHETO BU/IAa IIPOCTBIX U CIOXHBIX BEILLIECTB.
CocraBieHue Mojienei MoyieKysl OMHAPHBIX COeIUHEHUH.
IIpokanuBaHue MEIHOM IPOBOJIOKU B INIAMEHH CIIUPTOBKH.
O3HakomIIeHHE ¢ 00pa3aMy METaIOB U HEMETAJIIOB.
Onucanye BHEUTHETO BU/Ia IPUPOIHBIX OKCHJIOB M COCTaBIIEHUE UX (POPMYIL.
[Tomryuenue Bogopoaa B mpudope /.M. Kuprommuna.
Cobupanue BoJopo/ia METOJOM BBITECHEHHUS BO3/yXa.
IIpoBepka BOAOpOAA HA UHCTOTY.
W3meHeHue pacTBOPUMOCTH MEAHOTO KYIOpOCa MPU Pa3HbIX TEMIIEpaTypax.
10 B3aumoneiicTBue okcuaa Kanblys ¢ BOJOH.
11. I3MeHeHue OKpacKy UHAUKATOPOB B PACTBOPAX KUCIIOT U LIEIOYEH.
12. CpaBHeHHE OKPACKH HHIUKATOPOB B COJISTHOM U CEPHON KUCIIOTaX.
13. Onucanue BHEIIHET0 BUa U PAaCTBOPUMOCTH PA3HBIX COJEH.
14. Peakuus HeWTpamu3alyH.
15. Paznoxxenue rugpokcuaa meau (1) mpu HarpeBanum.
16. AMpoTepHOCTD.
IIpakTnyeckue 3aHATHSA
1. Tlpuemsl O6e3omacHoi paboThl ¢ 060pya0BaHUe U BenecTBaMu. CTpoeHHE TUTAMEHH.
2. OuucTka 3arps3HEHHON TTOBAPEHHOM COJIH.
3. TlomydeHue u cBOWCTBA KHCIOPOJA.
4. TlomydeHue BOJOpO/AA U UCCIETOBAHKE €TO CBOWCTB.
5. TlpuroToBieHue pacTBOpa C ONPeEAEICHHON MacCOBOM J01el paCTBOPEHHOTO BEIIECTBA (COJIH)
6. PemeHne sKCIEpUMEHTATBHBIX 33124 TT0 TeMe «BaskHeHIne Ki1acchl HEOPTaHNYECKUX COSTMHEHHID.
PacuerHble 3a1aumn
MaccoBas 107151 XUMUYECKOT0 3JIEMEHTa B CJI0)KHOM BEIIECTBE.
Pacuer konunuecTBa BellecTBa 0 U3BECTHOMY YHCITY YacTULl. PacueT konndecTBa BELIECTBA 110 YPAaBHEHUIO XUMHUECKOIN peakluu.
Pacuer MonspHoO#f Macchl BeliecTBa 1o ero ¢opmyse. PacueTsl Macchl BelecTBa 0 U3BECTHOMY €T0 KOJIMYECTBY U OOpaTHBIE pacueThl.
PacueTsl 10 XMMUYECKUM yPaBHEHUSIM MACChl OHOIO U3 YYaCTHUKOB XMMHUYECKOW PEaKLIUU 10 U3BECTHOM Macce IPYyroro y4acTHHUKA.
Pacuer minoTHOCTH ra3a Mo ero MOJISIPHON Macce U MOJISIPHOMY 00BeEMY.
PacyeTsl Mo XMMHUYECKUM ypaBHEHHUSIM MacChl OJHOTO U3 YYaCTHUKOB XMMUYECKOW peakiuu MO U3BECTHOMY 00bEMY IPYroro y4acTHHUKA,
HaXO/AIIET0cs B Ta3000pa3HOM COCTOSTHUH.

CoNo~WNE

ok wnE



7. Pac4yeTbl MO XMMHYECKUM YpaBHCHHAM C UCITIOJIL30BAHUCM 00BEMHBIX OTHOILIEHUH T'a30B.

Pazoen 2.Ilepuoduyeckuil 3aKkon u nepuooudeckasn cucmema xumudeckux snemenmos /l. H. Menoeneesa. Cmpoenue amoma

[TepBoHauanpHble MOMBITKU KJIACCU(PUKALIMM XUMHUYECKUX 3JeMeHTOB. [IoHsATHE O rpymnmax CXOAHBIX 3JeMEHTOB. EcTecTBeHHBIE cemelicTBa
LIEJIOYHBIX METAJIJIOB U IaJIOT€HOB. biiaropoiHbie ra3pl.

[Tepuonuueckuii 3akon JI. M. Menneneesa. Ilepuoanueckas cucremMa Kak €CTECTBEHHOHayuyHas KiacCU(UKALUsA XMMUYECKUX 3JIEMEHTOB.
Tabnuunas ¢opma mnpencraBieHUs KiIacCU(UKALMM XUMHUECKUX 3jeMeHToB. Ctpykrypa Tabmuubl «llepuoaunueckas cucrtema XHMHUYECKHX
aemenToB [[. M. MenneneeBa» (kopotkas gopma): A- u b-rpynnsl, nepuoasl. OU3HUecKuil CMBICI MOPSIKOBOIO 3JIEMEHTa, HOMEpa Iepuoja,
HOMeEpa IPYIIIbI (U1 3IEMEHTOB A-TpyIiin).

Crpoenue aTroma: apo U 3J1EeKTpoHHas 06osiouka. CocTaB aTOMHBIX AJep: MPOTOHBI U HEUTPOHBI. MI30TONBI. 3aps aTOMHOIO si/ipa, MaccoBOe
YHCII0, OTHOCUTENbHAs aToMHas Macca. CoBpeMeHHast popMyTUpOBKa MOHSATHS «XUMHUYECKUN DJIEMEHT.

OneKTpoHHas 000J0YKa aToMa: MOHATHE 00 YHEPreTHUECKOM YPOBHE (3JEKTPOHHOM CJIO€), €ro EMKOCTH. 3allOJHEHUE JIEKTPOHHBIX CIOEB Y
aTOMOB 3JIEMEHTOB [1EPBOr0—TpeThero nepuoos. CoBpeMeHHast pOpMyIMpOBKA IEPHUOJIUUECKOIO 3aKOHA.

3HaueHue nepuoanyeckoro 3akona. Hayunsie noctwxkenus JI. 1. MenneneeBa: ucnpaBieHUE OTHOCUTEIbHBIX aTOMHBIX Macc, MpeICcKa3aHue
CYLIECTBOBAHMSI HEOTKPBITHIX 3JIEMEHTOB, IEPECTAHOBKM XMMHUYECKHX JJIEMEHTOB B mNepuoauueckoi cucreme. KusHb u aesrensHocTh JI. U.
Meneneesa.

Pazoen 3. Cmpoenue eeugecmea

ONEKTPOOTPULIATEIBHOCTh XUMUUECKHUX 3J1eMEHTOB. OCHOBHBIE BHJIbI XUMHUUECKON CBSI3U: KOBAJEHTHAs HEMOJSpHAsl, KOBAJICHTHAs MOJSpHAs,
MOHHasl. BaleHTHOCTE 3JIEMEHTOB B CBETE JIEKTPOHHOM Teopuu. CTeneHb okucieHus. [IpaBuiia onpeneneHys CTeNeHN OKUCIIEHUS YIEMEHTOB.
JdemoncTpanuu

1. Monenu KpUCTaNIMYECKUX PELIETOK BOJIbI, XJIOpHIa HAaTpus, ajMasa u rpadura.

JlabopaTopHbIe ONBITHI
1. CocraBnenue Mmojeneit MOJEKYII.
2. Ommcanue (pU3NIECKUX CBOHCTB BEIIECTB C Pa3HBIM TUIIOM KPHCTATHIECKON PEIIETKH.

9 kJuace

Pazoen 1. Mnozoobpazue xumuueckux peaxyuil

Knaccudukanus XUMHYECKUX pPEaKIUil: peakliu COEAMHEHHUS, PAa3lIOKEHHUs, 3aMelleHus, oOmeHa. OKHCIUTENHbHO-BOCCTAHOBUTEIHHBIC
peakmuu. OKUCITUTETh, BOCCTAHOBUTEIb, MPOIECCHI OKUCICHHUS] M BOCCTaHOBICHUS. COCTaBlIeHNE ypaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKiuii ¢ MOMOIIBI0 METO/1a JIEKTPOHHOTO OalaHca.

TennoBeie dQPEKTHl XUMUYECKUX PEaKIUA. DK30TEPMUUYECKUE M DHIOTEPMHYECKUE PEaKIUH. TepMOXUMHUYECKHE ypaBHEHHs. Pacdérel mo
TEPMOXUMHUYECKUM ypaBHEHUSAM. CKOPOCTb XMMHUYECKUX peakuuid. dDakTopbl, BAUAIOIME Ha CKOPOCTh XMMHUYECKHMX peakuui. IlepBoHadanbHOE
MIpe/ICTaBJICHHE O KaTalln3e.



O6parumbie peakuuu. [IoHATHE O XUMUYECKOM PaBHOBECHH.

XVMHYECKUE PEAKIIMU B BOAHBIX PAacTBOpPax. DJNEKTPOJIUTHI U HENEKTpoiuThl. Monbl. KaTnoHbl u aHuoHbl. ['mapaTtHas Teopusi pacTBOPOB.
DNeKTpOIUTHYECKAs! JUCCOLMALUS KHCIOT, OCHOBaHUM U cosiell. Cialble M CHIIbHBIE 3JEKTPOIUThI. CTeneHb JUCCOLMALIUY.

Peakuum wmoHHOrO OOMEHa. YCIIOBUS TEUEHHS pEaKUMid HMOHHOTO OOMEHa J0 KOHIA. XHWMHYECKHE CBOMCTBA OCHOBHBIX KIIACCOB
HEOPraHMYECKUX COCIMHEHWH B CBETE IPEJCTABICHUNM 00 3JIEKTPOJUTHUYECKON IUCCOLMALMU M OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUSX.
[TonsiTne o0 runponuse conen.

JdeMoHcTpamun
1. H3MeHeHus: CKOPOCTH XMMHUUYECKOM peakluy MNPy HArPeBaHUH BEIIECTB.
2. H3ydeHue 31IEKTPONPOBOIHOCTH BEUIECTB U PACTBOPOB.
3. BzaummopeiicTBue pacTBOPOB: a) THAPOKCH]IA HATPUS U a30THOM KUCIIOTHI; 0) CEpHON KUCIIOTHI U THIPOKCH A KaJTus; B) KapOoHaTa HATPUS U
COJISTHOM KHUCIOTHI; T) cyibdata menu(ll) u ruapokcuaa kanus.
4. PactBopenue ruapokcuaa xenesa(lll) B pactBope cepHON KUCIOTHI.
5. DHIOTepMUYECKUE PEaKIIUH.
6. DK30TepMUYECKHE PEAKIIHH.
JlabopaTopHbIe ONBITHI
1. Okwucnenue Menu KHCIOPOJIOM BO3AyXa.
2. Boccranosnenue oxcuaa meau(Il) Bomopogom.
3. BrnusHue KOHIIEHTpAIMH Ha CKOPOCTh XUMHUYECKON PEaKIIHH.
4. BnusHue NOBEpXHOCTH COPUKOCHOBEHUS HA CKOPOCTh XUMUYECKOU PEaKIUH.
5. BrnusHue xatanuzatopa Ha CKOPOCTh XUMHUECKON peaKIIUu.
6. V3ydyeHne BO3MOKHOCTH B3aWMOJICHCTBHUS TTap PacTBOPOB: a) THIPOKCHAA HATPHS U a30THOM KHUCIOTHL; 0) xiopuna xene3a(lll) n azorHoi
KHCIIOTHI; B) TUAPOKCUAA HaTpus u xyopuna sxene3a(IIl).
7. OO61ue cBoicTBa KUCIIOT.
8. OO0mue cBoiicTBa IEI0YeH.
9. CgaolicTBa pacTBOPOB COJICH.

10. XuMuveckne peakiiuy pa3HbIX THIIOB.
IIpakTHYecKHe 3aHATHA
1. YcnoBus Te4eHMs peakuil B paCTBOPax JIEKTPOIUTOB 10 KOHIIA.

Pazoen 2. Muozooopasue eeuyecme
Hemerannsl. ['anorensl. IlonoxeHne B MepHOIUYECKON CHCTEME XMMHYECKHUX JJIEMEHTOB, CTPOCHME MX aroMoB. HaxoxkaeHue B mpupoze.
du3nyeckue U XMMUYECKUE CBOMCTBA TajioreHoB. CpaBHUTENbHAS XapaKTEpPUCTHKA rajgoreHoB. [lojiydeHue W MpUMEHEHUE TaJloreHOB. XJIOp.



dusnyeckue U XuMu4eckue cBoiictBa xiyopa. [Ipumenenue xmopa. Xnopoogopon. ®dusnueckue cpoiictBa. [lonyuenue. ComnsiHas Kuciora u eé
conn. KauecTBeHHas peakuys Ha XJIOpUA-UOHBL. Pacrio3HaBanue XJiopuaoB, OpOMUIOB, HOAUIOB.

Kucnopon u cepa. IlonoxxeHne B NEPUOJMYECKOW CUCTEME XMMHYECKUX 3JEMEHTOB, CTpoeHHEe uX aToMoB. Cepa. AJoTponus cepsl.
dusnyeckue U xumuueckue cpoictBa. Haxoxnenue B mpupogne. Ilpumenenue cepol. CepoBogopon. CepoBoJopoaHas KUCIOTa U €€ COJu.
KauectBennas peaknus Ha cynabdua-uonsl. Okcua cepbi(IV). @usnueckne u xumuueckue cBoictsa. [Ipumenenne. CepHucras KUCIoTa U €€ COJIH.
KauectBennas peakmust Ha cyabdur-uonsl. Oxcup cepwi(VI). CepHas kuciora. XUMHYECKHE CBOWCTBA pa30aBIECHHON M KOHILIEHTPUPOBAHHOU
cepHoil kucnotel. KauecTBeHHast peakuus Ha Cyiab(haT-HOHbl. XHUMUYECKHE pEaKIMH, JIeKallie B OCHOBE IOJYYCHHS] CEPHOW KHCIOTHI B
IIPOMBIIIIEHHOCTH. [IpuMeHeHne CepHOM KUCIIOTBHI.

AzoT u dpoctop. [TonoxeHne B MEPUOIUUECKON CUCTEME XUMHUYECKUX 3JIEMEHTOB, CTPOCHHE WX aTOMOB. A30T, (PH3MYECKHE U XUMHYECKUE
CBOICTBa, mojyuyeHue U npumeHeHue. Kpyrosopor azora B mpupoge. AmMmuak. dusmueckue M XMMHUYECKHE CBOWCTBA aMMMaKa, IOJIyuyeHUE,
npuMeHenue. Conu aMMoOHUA. A30THas KUcIoTa U €€ cBokcTBa. OKHUCIMUTENbHBIE CBOMCTBA a30THOW KUCHOTHI. [lomydyeHne a30THOM KHUCIIOTHI B
nabopatopun. XUMHUYECKHE PEaKIMH, JISKAIINEe B OCHOBE MOJYYCHHUsI a30THOW KHCIOTHI B MPOMBINUICHHOCTH. [IprMeHeHne a30THON KHCIIOTHI
Conu a30THOM KUCTIOTHI U UX MIPUMEHEHHE. A30THbIE yI0OpEHHUSI.

®dochop. Amnorponus Gocdopa. Pusnyeckue u xumudeckue coiictBa ocdopa. Oxcun dochopa(V). @ocdopHas kucimora U €€ CoOu.
docdopHbie y1oOpeHus.

VYrnepon u kpemuuid. [TonokeHne B nepuoANUECKOl cCTEME XMMHUECKHUX 3JIEMEHTOB, CTPOEHUE X aTOMOB. YTJIEpoA. AJUIOTPONUS yIriiepoa.
Ouznyeckue ¥ XUMUYECKHE CBOMCTBA yriepona. AncopOius. YTrapHblid ra3, CBoOCTBa U (PU3HOJIOTHYECKOE JCWCTBUE HA OPTaHU3M. Y IIIEKHCIIbIHA
ra3. YronpHas kucinota u e€ conu. KauectBeHHas peakuus Ha kapOoHaT-HoHBL. KpyroBopot yriepona B mpuponae. OpraHuueckue COeTUHEHUS
yriepona.

Kpemnuii. Oxcun kpemuusi(IV). Kpemuuesas kucnora u e€ conu. Crexino. LlemenT.

Mertamnsl. IlomoxeHne MeTalsioB B NMEPUOJUYECKONM CHUCTEME XMMMUYECKHUX DIIEMEHTOB, CTPOCHHE HX aTOMOB. Merammueckas CBsI3b.
duznyeckue CBOMCTBA METAIJIOB. Ps/T aKkTHBHOCTH METAJNIOB (3JEKTPOXUMHYECKUN Psil HAlIPSHKEHUH METaIoB). XMMUYECKHE CBOMCTBA METaJIIOB.
O6mre criocoObl moay4deHus MeTauioB. CriyiaBbl METaJIIOB.

[Henounsie MeTaibl. [lojgo)keHHEe MIENOYHBIX METAJJIOB B NEPUOAMYECKON cucTeMe, CTpoeHHe ux aToMoB. Haxoxxnenuwe B mpupoe.
duznyeckne U XMMUYECKHE CBOWCTBA MIETIOYHBIX METAJUI0B. [[prMeHeHre MeT0YHbBIX METAIIJIOB U UX COETMHEHUH.

[Ilenoyno3emenbHble MeTalIbl. [lon0XKeHNE MIEITI0YHO3EMETBHBIX METANIOB B IEPUOJUYECKON CHCTEME, CTPOEHUE UX aTroMoB. HaxoxneHue B
npupojae. Maruuit 1 Kanplui, UX BakHelmue coequHeHus . JKECTKOCTh BOJbI U CLIOCOOBI €€ YCTpaHEHUSI.

Amomunuii. [lojgoxeHue aatoMUHUS B IEPUOAMUYECKOI cucTeMe, CTpoeHue ero atomMa. Haxoxnenue B npupoje. duznueckue U XUMHUYECKUE
cBoiicTBa anmtomMuHus. [Ipumenenue amoMunnsa. AMGOTEpHOCTh OKCHA U THIPOKCH/IA aTFOMUHHUSL.

Keneso. [lonoxenue xene3a B IEPUOANUECKOIN CUCTEME, CTpOeHHUE ero atroMa. Haxoxaenue B npupoze. Pu3nueckue 1 XMMUYECKUE CBOMCTBA
)enesa. BaxHe#1e coeIMACHNS sKene3a: OKCHbl, ruapokcuasl 1 comn xenesa(1l) u xenesa(1ll). KagecTBeHHbIe peakiyuyu Ha noHbl Fe?* u Fed*
JdemMoHcTpanuu

1. ®wusuyeckuii cCBOMCTBA HEMETAIIOB (cepa, Hoa, OpoM, KUCIOPO).



Mojenu KpUCTaJUTMYECKUX PEUIeTOK anMasa U rpadura.
[TosryueHue Xa0poBOJOPOIa U3 KPUCTAIUIMUECKOTO XJIOPUAA HATPUsI U KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.
«XJIOPOBOIOPOIHBIN (POHTAHY.
OO6pa31ibl NPUPOJHBIX XJIOPHUIOB.
dusndeckue CBOMCTBA Opoma u ioja.
ITonmy4yeHue macTuyecKon Cepsl.
B3aumosielicTBre cepsl C JKene3oM.
["openue cepbl B KUCIOPOIE.
0. PactBopenue okcuna cepsl(1V) B Bojie M cnbITaHHE PACTBOPA UHIUKATOPOM.
11. PacTBopeHue cepHO KUCIOTHI B BOJE.
12. OGyrinBanue KOHIIEHTPUPOBAHHON CEPHOM KMCIOTOW OPraHNYeCKUX BEIIECTB.
13. BzaumozeiicTBuEe KOHIICHTPHUPOBAHHBIN CEPHON KUCIIOTHI C MEJIBIO.
14. T'openue docdopa B KUCIOPOIL.
15. Ilonyuenne aMmmuaka.
16. «cAMMHauHbIl QOHTAHY.
17. BzaumogeiicTBre Meau ¢ pacCTBOPOM M KOHLIEHTPUPOBAHHOW a30THON KUCIOTOM.
18. Pa3noxeHne HUTpaTa Kajausl IpU HarpeBaHUU.
19. Kpucrammyeckue penieTkn anMasa u rpadura.
20. AncopOuust yriiéM razoB; TOpeHHUE YIS B KUCIOPOJIE.
21. T'openwue xemnesa.
22. BzaumoeiicTBre IIMHKA C PACTBOPOM COJISTHOM KHCIIOTHI.
23. BeITecHeHHEe MeIH JKeIe30M U3 pactBopa cyibhara meau(Il).
24. B3anmoJieiicTBHE Keme3a C CEpOil.
25. [TaccuBupoBaHue Kene3a KOHIICHTPUPOBAHHOW a30THOW KHCJIOTOM.
JlabopaTopHbIe ONBITHI
N3y4eHne CBOMCTB COJSTHOM KUCIIOTHI KaK DJIEKTPOJIUTA.
KauecTBeHHas peakiysi Ha XJIOPHA-HUOH.
PaccmoTtpenue 00pa3ioB NpupoIHBIX TaJOT€HUI0B.
KavecTBeHHas peakiys Ha Cyab(puI-HOH.
N3ydeHune cBOWCTB pacTBOpa CEPHOM KHUCIOTHI.
KadecTBenHast peakius Ha Cyab(paT-uoH.
KadectBennas peaknus Ha dochar-uoH.
AncopOrust yriaéMm pacTBOPEHHBIX BEILECTB.

BOo~NoOORWN

LN~ wNE



9. BsammogpeiictBue okcuza yriaepoaa (IV)c pacTBopoM ruapokcuia Kajablys ¢ 00pa3oBaHUeM KapOoHaTa U THIpoKapOOHaTa KaJlbIus.
10. Paznosxenue ruipokapOOHATOB IPU HArpEeBaHUU.

11. KauecTBeHHas peakiusi Ha KapOOHATHI.

12. O3nakomiieHre ¢ 00pa3amMu MPUPOIHBIX U HCKYCCTBEHHBIX CHIIUKATOB.

13. Psn akTMBHOCTH METAIIOB.

14. AMbOTEpHOCTh THAPOKCHIA AITFOMUHUSI.

15. BzaumogeiictBue xenesa ¢ pactBopoM cynbdara menu(ll).

16. Ilonyuenue ruapokcua sxenesa(ll).

17. Ilonyuenue runpokcuna xeneza(lll).

18. Bzaumogeiicteue ruapokcuaa xene3a(lll) ¢ pacTBOpom CONSTHON KHCIIOTHI.
19. KauectBenHnas peakuust Ha noHbl xkene3a(ll).

20. KauectBeHnble peakiuu Ha noHBI xxene3a(Ill).

21. O3HakoMIIeHHE ¢ (PU3HMUECKUMU CBOMCTBAMU METAJUIOB U UX CILJIABOB.

IIpakTHYecKre 3aHATHA
1. Pemenue skciepumenTanbhbiX 3a1a4d «Hemertamwner VI-VII rpynn u ux coenuHeHUS .
2. TlomydeHue aMMuaka U U3ydeHHe ero cBoicTB. KapOoHaTHI.
3. Pemenue skcriepuMeHTanbHbIX 3a1a4 «Hemetamnsl V-V rpynn u ux coeuHeHUs».
4. OO6mue XMMHYECKHE CBOMCTBA METAJIJIOB.
5. Pemenue sxcriepuMeHTaNbHBIX 3a/1a4 «MeTaulbl U UX COSTUHEHUS».

Pazoen 3. Kpamkuii 0030p eaj)cheumux opeaHuueckKux 6euyecmes

[Ipenmer opranmueckoil xumuu. HeopraHwdeckue W OpraHUYECKHE COEAMHEHHs. YTJIepoJl — OCHOBa Xu3HU Ha 3emiie. OCOOEHHOCTH
CTPOCHHUS aTOMa yTriepo/ia B OpTaHUYECKUX COCTMHCHUSIX.
YrneBogopoasl. IlpenenbHble (HACHIIICHHBIE) YIIEBOAOPOALL. MeTaH, 9TaH, MNpPOMaH — MPOCTEUIINE TPEJACTABUTENN MPEISTbHBIX

yrieBo1oposioB. CTpyKTypHBIE (OPMYJBI YIIEBOAOPOAOB. ['OMOJIOTHYECKUN psAl MpeaeibHBIX YIIIeBoa0poaoB. ['omomoru. dusnueckue u
XUMHUYECKHE CBOMCTBA MpEEIbHBIX YIIIEBOJOPOJAOB. Peakuuu ropeHuss u 3amenieHus. HaxoxxaeHue B Mmpupojie NpeleiabHbIX YIIIEBOJOPOAOB.
[IpumeHeHne meTaHa.
HenpenenbHble (HEHACHILIEHHBIE) YII€BOAOPO/Ibl. DTUICHOBBIN P HEMPEAENIbHBIX YIIIEBOJIOPOJAOB. DTuiieH. Du3ndyeckue U XUMUYECKUE
cBoMcTBA dTWIEHA. Peakuus npucoennHenus. KauecTBeHHbIE peakiiuu Ha 3THeH. Peakius nonumepusanuu. [lomustunen. [Ilpumenenne stuiieHa.
ALIeTUIIEHOBBIN psii HENPEENbHBIX YIIeBo10poaAoB. AnietuiieH. CBoiicTBa anieTuiieHa. [I[pumeHenne aneTuieHa.



[TpousBoaHBIE YTIeBOAOPOAOB. KpaTkuii 0030p OpraHUYeCKHX COCAMHEHUN: OJHOATOMHBIC CHHUPTHI (METAaHOJ, ITAHOJ]), MHOTO0ATOMHBIC
CIHUPTHI (STHICHIJIMKOb, TIMIEPHH), KApOOHOBBIE KUCIOTHI (MypaBbHHAs, YKCYCHAs), CIOKHBIE 3(UPBI, KHUPBI, YIIEBOAbI (TIIOK03a, caxaposa,
Kpaxmall, [IeJUTI0JI03a), aMUHOKUCIIOTHI, Oesku. Posb O0elnkoB B opranusme.

[TonsiTe O BBICOKOMOJIEKYJISIPHBIX BellecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALUH.
[TonuaTHiEH, MONMUIIPOIUIICH, TOTUBUHUIXIOPHI.

3. TEMATUYECKOE INTAHUPOBAHUE
€ YKa3aHHMeM KOJHMYeCTBA 4YaCOB, 0TBOJAMMBIX Ha OCBOCHHE KasK10il TeMBbI.

8 kuacc (68 yacoB)

Tembl

|

\ OcHoBHbBIE BHBI eATeJILHOCTH

Pa3nen 1. OcHOBHBbIE MOHATHS XMMUH (YPOBEHb aTOMHO-MOJIEKY JISIPHBIX NIpeacTaBienuii) (49 )

Mpeamer xumum
(6 uyacoB)

[Ipenmer xumuu. XuMusl KaK 4acThb €CT€CTBO3HaHUsA. BemiecTsa
U UX CBOMCTBA.

Metopl TO3HAHUS B XUMUHU.

IIpaktuyeckas pa6ota 1. Ilpuémel Oe3zomacHOl paboTHl ¢
obopynoBanueM u BemiecTBamu. CTpOeHUE TJIaMEHHU.

UYuctele BemectBa U cMmecd. CrocoObl OYHMCTKM BEIIECTB:
oTcTawBaHue, (UIBTPOBAHHWE, BBIMAPUBAHKUE, KPHUCTAIIU3AIINS,
TUCTHIUISIIHS.

[pakTudeckas padora 2. O4YucTKa 3arpsA3HEHHON TOBapeHHOU
COJIH.

du3nuecKkrue 1 XUMUYECKUE SBJICHUS. XUMHUECKUE PEAKIIUU.

JdemMoHcTpanum. O3HakomieHue c 1a00paTOPHBIM
obopynoBanuem; Npuémbl Oe3omnacHoil padoTel ¢ HUM. CrocoObl
OYMCTKH BEIIECTB: KpUCTAUIM3AIM, IUCTWLIANHS. HarpeBanume
caxapa. Harpeanue napaguHa. I'openue napaguHa.
B3aumMogeiictBue pacTtBopoB: KkapOoHaTa HATpuUs ©  COJITHOM
kucnotThl, cynbdara menu(Il) m ruapoxcuma Hatpus. B3aumoneii-
CTBUE CBexeocaxnéHHoro ruapokcuna meau(Il) ¢ pactsopom

Pasnuuatre mnpeaMerst
HayK.

HabmtonaTe cBoiicTBa BEIIECTB U MX M3MEHEHHUS B
X0J1€ XMMUYECKUX PEAKIUH.

YuuThcs NPOBOAUTh XUMUYECKHUM SKCIIEPUMEHT.

Co0:roaTh npaBuiia TEXHUKH O€30M1aCHOCTH.

Oxa3blBaTh MEPBYIO IOMOIIb MpPH OTPABIEHUSX,
0XXOrax M TpaBMaxX, CBSI3aHHBIX C PEAKTUBAMH U
7a00paTOPHBIM  O0OPYJIOBAaHUEM. 3HAKOMHUTBCS C
71a00paTOPHBIM 000PYIOBAHUEM.

N3yuaTh cTpoeHuE MJIaMEeHU, BbIIBUTasi TUIIOTE3bI U
MPOBEPSIS UX IKCIIEPUMEHTAIBHO.

Pa3nuuarh MOHATUS «YHUCTOE BEIIECTBO» U «CMECh
BELIECTB.

YMeTp pa3fensaTb CMeCH METOJaMH OTCTauBaHUS,
GuIbTPOBaHUS U BHITAPUBAHHUS.

Paznuyare Qusuveckrie U XUMHYECKUE SBICHUSI.

Onpenensatb NPU3HAKK XUMUYECKUX PEAKIIHiA.

HU3YUCHUSA CCTCCTBCHHBIX




Tembl OcHOBHBIE BU/IbI 1eATEJIbHOCTH
TJIFOKO3BI TP OOBIYHBIX YCIOBUSX U TIPU HATPEBAHUU. @OukcupoBaTh B TETpaau HaONIOJaeMble MPU3HAKU
JlaGopaTtopHble ombIThl. PaccMmoTpeHue BEIIIECTB C | XMMUYECKUX PEaKLMi
pa3nuuHbIMH  (pu3MYecKuMH CBoiicTBamu. Pasnmenenue cmecu ¢
MOMOIIbI0 Maruuta. [Ipumepb! pU3NYecKuX U XUMUYECKUX SABIICHUIN
IlepBonauajbHbIE ATOMBI, MOJIEKYJIBI U HOHBI. Paznuuate  TOHATHS ~ «aTOM»,  «MOJIEKYJan,
XUMHUYecKHne BemectBa MONEKYJISPHOTO M HEMOJEKYISIPHOTO CTPOCHMS. | «<XUMHUYECKUH 3JIEMEHT», «UOH», <«BJEMEHTapHbIC
nousitusi (6 Kpucrannnueckue pemérku. yacTUIpl». Pa3nuuate TMOHATHS —«BEIIECTBA MO-
4acoB) [Ipoctele ¥ cClOXHBIE BeWECTBA. XHMHYECKHUE DSJIEMEHTHI. | JEKYJISIPHOIO CTPOCHUS» u «BEIECTBA
Mertasuibl 1 HEMETaJUIbI. HEMOJICKYJIIPHOTO  CTpoeHus».  DopMynupoBath
S3bIK XuMuUU. 3HAKM XMUMHYECKUX 31€MEHTOB. OTHOCUTENbHAS | ONPEAEICHUE MOHATUS «KPUCTAIUIMYECKUE PEIIETKNY.
aTOMHas Macca. OOBSCHATH 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIIA
3aKOH MOCTOSIHCTBA COCTaBa BEILECTB. €ro KpUCTaJUNINYECKON PEIIETKHU.
Xumuueckue ¢opmyibl. OTHOCUTENbHAS MOJEKYJISIpHAs macca. OnpenensTb OTHOCUTEIbHYIO AaTOMHYIO Maccy
KadecTBeHHBII U KOJTMYECTBEHHBIN COCTAB BEIIECTBA. AIIEMEHTOB U BaJCHTHOCTh DJIEMEHTOB B OMHAPHBIX CO-
MaccoBast 1011 XMMUYECKOTO 3JIEMEHTA B COCTAaBE BELIECTBA CANHEHUSX.
Onpenensarb COCTaB MPOCTEUIINX COEAUHEHUN 10
WX XUMHYECKUM (hopMysiam.
XuMnueckue BanentHocTh. OmpeneneHue BaJEHTHOCTH 3JIEMEHTOB  IIO XapakTepu3oBaTh ~ XUMHUYECKHE  pPEAKIUU  C
ypaBHeHus (7 dbopMynaM OMHAPHBIX COSTUHEHUIA. MOMOIIIbI0 XUMHYECKUX YPABHEHUH.
4acoB) CocraBrieHue XUMHUYECKUX (HOpPMYT OMHAPHBIX COCTWHEHUM I10 Paznuuarh moHATHA «MHACKC» U «KOADPUIIHEHT;

BAJICHTHOCTH.
ATOMHO-MOJIEKYJISIPHOE YUEHHUE.
3aKOH COXpaHEHUsI MaCChl BEILIECTB.
XHWMHYECKUE YPABHECHHUS.
THUIIBI XUMUYECKUX PEAKLIHM.
Kontponbnaast pabora Ne

XUMHUYECKUE MMOHSATHUS.
JemoncTpanuu. [IpuMepbl MPOCTHIX W CIIOXKHBIX BEIIECTB B

pa3HbIX arperatHbix coctosiHUsX. [llapocTtepkHeBble Monaenu

MOJIEKYJI METaHa, aMMMAaKa, BOJbl, XJOPOBOJAOPOAA, OKCHIA

yraepona(lV). Moaenn KpUCTAINTMYECKUX PEHIETOK PAa3HOro THUIA.

OnbIThL, TOATBEPKIAIONINE 3AKOH COXPAaHEHUS! MACChl BEIIECTB.

1 no Tteme «llepBoHauanbHbIE

«CXeMa XMMHYECKOM peakluu» U «ypaBHEHHE XHU-
MHYECKON PEaKIum.

PaccuuTbiBaTh  OTHOCHUTENIBHYIO — MOJIEKYISIPHYIO
Maccy 1o ¢opMyliaM BelecTB. PaccuuThIBaTh
MacCOBYI0 JIOJK0 XHMMHMUYECKOIO JJIEMEHTa B CO-
€AMHEHUU.

YcranaBiuBathk npocreiime GopMysibl BEIIECTB MO
MaCCOBBIM JIOJISIM DJIEMEHTOB.

ITonb3oBarbcs uHpopManuei u3 Ipyrux
MCTOYHUKOB JIJIs TOJITOTOBKH KPAaTKUX COOOIIEHUH.

I'oToBUTE NIpe3eHTaLMH 110 TEME




Tembl

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH

JlaboparopHbie onbIThl. O3HaKOMIIEHHE € 00pasllaMy MPOCTHIX
(MeTayibl MU HEMETaJUIbl) M CIOXKHBIX BEIIECTB, MHHEPAJIOB U
ropHbix nopoa. Paznoxenue ocHoBHoro kapoonata meau(Il). Pe-
aKLUs 3aMELICHUS MEJIU JKEJIE30M.

Pacuérunie 3a1a4M. Brraucienune OTHOCHUTEIILHON
MOJICKYJIIDHOM Macchl BemiectBa 1o ¢opmyne. Brruucnenue
MAacCCOBOM  JOMM DIIEMEHTA B  XUMHYECKOM  COEIMHEHUH.

VYcranoBneHue npocTeriieil GopMyIibl BEIIECTBA IO MAaCCOBBIM
JIOJISIM 3JIEMEHTOB.

Kuciaopona.
I'openue (5
4acoB)

Kucnopon, ero o6mas xapakrepuctuka. [lonyuenue kucinopoa.
®u3nyecKre CBOKMCTBA KUCIOPOa.

XUMUYECKHE CBOMCTBA U MpUMEHEHHe Kuciopona. OKCHIBI.
KpyroBopot kucnopona B npupoe.

[IpakTudeckas pabota 3. [lomyueHue u cBOHCTBA KUCIOPOIA.

O30H. ATIOTpOIHS KUCTIOPO/Ia.

Bosznyx u ero cocraB. 3amura atMocepHOro Bo3Ayxa OT
3arpsi3HCHU M.

demoncrpaunu. dusnyeckue MW XMMUYECKHME  CBOMCTBA
kucinopona. Ilomydenue u coOWpaHWe KHUCIOPOAA METOJO0M
BBITECHEHUsI BO3JlyXa M METOJAOM BBITECHEHUS BOJBL. Y CIIOBUSA

BO3HUKHOBCHUA MW MPCKpalllCHUA TOpPCHUA.
Omnpenenenne cocraBa BO3yxa.
JlaGopaTopHble onbIThbl. O3HAKOMIIEHHE C 00pa3IaMu OKCHUJIOB

[Tonyyenune o030Ha.

HccnenoBarb  CBOMCTBA  M3Y4aeMbIX  BEIIECTB.
Habnronate pusnueckue m XUMUYECKHE TIPEBPALICHUS
M3Y4aEeMBbIX BEILECTB.

Pacrio3HaBaTh ONBITHBIM ITYTEM KHCIIOPOA.

OnuceiBaTh XUMUYECKUE PEAKIUU, HA0JIt01aeMBbIE B
XO7I€ IEMOHCTPALIMOHHOTO U J1a00pPaTOpHOro HKCIEpH-
MEHTA.

Jenate BBIBOABI W3 PE3YyJIbTATOB IPOBEIEHHBIX
XUMHYECKHX ONBITOB. YYacTBOBaTb B COBMECTHOM
OOCYX/IEHUH  pe3yabTaToB  OmbeIToB.  OKa3bpIBaTh
NEpPBYI0 TOMOIIb MpPH OTPABIEHUSAX, OXOrax u
TpaBMax, CBSI3aHHBIX C PEAKTUBAMH U JaOOpaTOPHBIM
obopynoBanueM. CocTaBisiATh (POPMYJIbl OKCUAOB IO
W3BECTHOM BaJCHTHOCTH JJIEMEHTOB. 3alMChIBaTh
MIPOCTEUIINE  ypPAaBHEHHMS XUMHUYECKHX  PEaKIuil.
[Tonp3oBaTbess MHPOpPMaLIUE U3 IPYTUX HCTOYHUKOB
JUTS TIOATOTOBKH KPATKUX COOOIIEHUH.

['0TOBUTH Mpe3eHTaINH 10 TEME

Boaopon (3 uaca)

BOI[OpO,Z[, €ro 061_1_[8.5{ XapaKTCPUCTHKA U HAXOXKJIACHUC B IIPUPO/JIC.

[Tonyuyenne Bomopoma u ero (¢u3MUECKHe CBOMCTBA. Mepbl
0€30MacHOCTH NP paboTe C BOAOPOIOM.
XWUMUYECKME CBOWMCTBA BOAOpPOAAa W €ro  IMPUMEHEHHUE.

IIpaktuyeckas pabota 4. IloxydyeHue Bogoposia U MCCIe0BAHNE

Uccnenosats CBOMCTBA NM3y4a€MbIX BEIIECTB.

HaOmronars buszndeckue u XUMHYECKHE
MpEBpaIlECHUA U3y4aEMBIX BEIIECTB.

OnuchIBaTh XUMUYECKUE PEAKIINK, HAOII0JaeMbIe B
X0/ JJIEMOHCTPAIIMOHHOTO | JJA00PaTOPHOTO IKCIEPHU-




Tembl

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH

ero cpoicTB. Jlemoncrpamuu. Ilomyuenue Bomopoma B ammapare
Kunna, mpoBepka BoAOpoJa Ha YUCTOTY, TOPEHHUE BOJOpOJAa Ha
BO3JlyXe M B KHUCJIOpOAE, cOOMpaHUE BOJOpOJa  METOJIOM
BBITECHEHHUS BO3/yXa U BOJBI.

JladopaTopHble onbIThI. B3auMoeiicTBHE BOIOPOIa C OKCHIOM
meau (1)

MEHTA.
PacriozHaBaTh ONBITHBIM IIYTEM BOIOPOA.
Cobmo1aTh MpaBuiIa TEXHUKN 0€30IaCHOCTH.
Jenate BBIBOABI W3 PE3YyIbTATOB IPOBEIEHHBIX

XUMHUYECKUX OIBITOB. YYacTBOBAaTb B COBMECTHOM

OOCYX/IEHUH  PE3yJIbTAaTOB  ONBITOB.  3alMChIBAThH

IIPOCTEUIINE  ypPAaBHEHMS  XUMHUYECKHX  PEaKIuil.

[Tonp3oBaTbes MHpOpMaLUell U3 IPYruX HCTOYHMKOB

JUTSI TIOATOTOBKH KPATKUX COOOIIEHUH.

I'oTOBUTH NpE3eHTaLMK 110 TEME

Bopna. PacTBops! Boga. Meroasl onpeeseHus: cocTaBa BOJIbl — aHAJIU3 U CUHTE3. KOHIIEHTpalUU
(7 yacoB) Boga B mpupoae u ciocoObl €€ OYUCTKU. A3paliusi BOJIBI. HccnenoBarh CBOMCTBA M3y4aeMbIX BEIIECTB.
®u3nyecKue 1 XUMUYECKHE CBOMCTBA BOJBL. [IpuMeHeHne BobI. Habmonate ¢duznueckue U XUMHUYECKUE
Bona —  pactBopurens.  PactBopel.  HachblmeHHble ¥ | IpEeBpallleHHs U3y4aeMbIX BEILECTB.
HEHACBIIICHHBIE PACTBOPHI. PACTBOPUMOCTB BEIIECTB B BOJIE. OnuceiBaTh XUMUYECKHE PEAKIINH, HAOTIOgaeMbIE B
MaccoBas 11011 paCTBOPEHHOTI'O BEIIECTBA. XO0ZI€ IEMOHCTPALIMOHHOTO U J1a00paTOPHOTO AKCIEPH-
[TpakTnueckast padora 5. IlpuroroBneHue pacTBOPOB COJEH C | MEHTA.
ONpeIeIEHHON MacCOBOU J10JIEW PACTBOPEHHOIO BEILECTBA. Jenars BBIBOABI M3 PE3YJIBTATOB IPOBEAEHHBIX
[ToBTOopenue u 0600meHNe Mo TeMam «Kucmopoa», «Bogopoa», | XUAMUYECKUX OMBITOB. YYacTBOBaTh B COBMECTHOM
«Bona. PactBopbI». OOCYX/IEHUU Ppe3ylbTaTOB  OMBITOB. 3alHUCHIBATh
KontponsHas padora Ne 2 mo temam «Kuciopon», «Bomopon», | mpocreifine  ypaBHEHHS XHMHYECKHX  PEaKIIHM.
«Bopa. PactBopb». Bplunciate MaccoByr  JIOJIIO PacTBOPEHHOTO
JAemoncTpanun. Ananus Boasl. CuHTe3 BOAbl. B3aumonencTBue | BemecTsa B PacTBOpE, MacCy  PacTBOPEHHOIO
BOJbI C HATPUEM, KaJIbLUEM, MATHUEM, OKCHJIOM KaJbLUs, OKCUIOM | BELIECTBA U BOJBI JJIs IIPUTOTOBIIEHUS pacTBOpa OIpe-
dbochopa(V) u ucnpITaHUE TOJYYCHHBIX PACTBOPOB WHIWKATOPOM. | JIENEHHON KOHIICHTPAIUH.
Pacu€rnpie 3amaun. HaxoxaeHne MaccoBOW [0JM PaCTBOPEHHOIO ['oTOBUTE pacTBOpBI € ONPENETEHHON MaCcCOBOU
BEILIECTBA B pacTBOpe. Brruncienne Maccel paCTBOPEHHOTO JIOJIEW paCTBOPEHHOTO BEIIECTBA
BEILECTBA U BOJBI Ul IIPUTOTOBJIEHUS PACTBOpa C ONPENEIEHHOMN
MAacCCOBOHU JIOJIEH.
KoanuyecTBeHHbIe Mounb — enuHHLIA KOJIWYECTBA BenlecTBa. MolsipHas Macca. Hcrnons30BaTh BHYTPU- U MEKIIPEIMETHBIE CBS3H.

OTHOILIEHHSI B
xumu (5 yacoB)

Boruncnenus no XuMHYECKUM YPaBHEHUSIM.
3akoH ABoraapo. MonspHbIid 00bEM ra3oB.

PaccuutbiBaTh  MOJSIPHYIO
OTHOCHUTEJIbHYIO TNIOTHOCTh T'a30B.

Maccy BCIICCTBA,




Tembl

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH

OrHocuTeNnbHAs IIOTHOCTH I'a30B.

OOBEMHBIC OTHOIIICHUSI TA30B ITPU XUMHUYECKHX PEAKIIHIX.

JemoncTpaunu. XuMHAYECKUE COEIUHEHUS KOJIMYECTBOM
BelrecTnsa 1 MoJIb.

Pacuérnble 3agaun. Beranciienns ¢ UCIOIb30BaHUEM ITOHITHI
«Maccay, «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJISPHbIN
00BEM». OOBEMHBIC OTHOIICHHSI TA30B TP XUMUICCKUX PEAKITUSAX.

Bbruncnsate no  xumuyeckuM — dopmyinaMm U
XUMUYECKHUM  YpaBHEHUSIM  MacCy,  KOJHYECTBO
BEIIECTBa, MOJISIPHBIM O0BEM IO HM3BECTHOM Macce,
MOJIIPHOMY  O00BEMY,  KOJMYECTBY OJHOTO W3
BCTYMAIOIIUX WJIA TONYYalOIUXCS B PEaKluu
BEIIECTB. BBIYUCIATE OOBEMHBIE OTHOIICHHUS Ta30B
pU XUMHUYECKUX peakiusax. Mcnonp3oBaTh npumepsl

pelieHusT TUMOBBIX 3aJay, 3aJavyHUKd C  TpHU-
BEJIEHHBIMU B HUX QJITOPUTMAMH PEIICHUS 3a/1a4
Baxueiimmue Oxkcuppl: knaccuukanys, HOMEHKIATypa, CBOMCTBA, MOJIyUYeHUE, UccnenoBath cBOMCTBA U3y4aeMbIX BEIIECTB.
KJIaccChl MIPUMEHEHUE. Habmonats dusnueckue u XUMHYECKHE
HEOPraHuYeCcKuX ['unpokcunpl. OcHoBaHMs: KiaccuUKaIMs, HOMEHKIATYpa, | IPEBPALICHUS M3YYaeMbIX BEIIECTB. XapaKTepUu30BaTh

coeqnnenuii (10
4acoB)

NoJTy4YeHHue. KilacCu(puKanms, HOMEHKIATypa, CIOCOOb! TOTY4YEHUs.

XUMHYECKHE CBOWCTBa OCHOBaHWH. OKpacka HMHIUKATOPOB B
LIEJIOYHOM U HEUTpalbHOM cpenax. Peaknus HeHTpamusanuu.
[IpuMeHeHne OCHOBaHUI.

AmdoTepHbIe OKCH/IBI U THAPOKCHIBL.

Kucnotel. Cocras. Knaccuduxanusa. Homenknarypa. [lonyuenue
KHCJIOT.

XHWMHYECKUE CBOMCTBA KUCIIOT.

Comu: coctaB, kiaccudukamnus, HOMEHKIATypa, CIOCOOBI
TTOJTyYEHUSI.

CBoiicTBa coJei.

FeHeTI/I‘IeCKafl CBSI3b MC)K)Iy OCHOBHBIMHU KJ1accaMu

HEOPraHUYECKUX COECTUHEHHM.

[Ipaktudeckas pabora 6.PemeHne >KCTIEpUMEHTANIBHBIX 3a1ad
1o TeMe «BakHele Ki1acchl HEOPraHMUECKUX COEAMHEHUID.

Kontponprass pabora 1o Teme «OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX COCTUHEHUI.

JMemoncTpanuu. OOpa3ipl OKCHUIOB, KHCIOT, OCHOBAaHHWH H
cosei. HeWrtpanuszanus 1[mENOYM KUCIOTOM B  IPUCYTCTBUHU
uHankaropa. JlabopaTopHsle onbIThl. ONBITHI, TOATBEPXKIAIOIINE

COCTaB MW CBOWMCTBA BEHIECTB, OTHOCAIIMXCA K
OCHOBHBIM KJIaCCaM HEOPTaHUYECKUX COECTUHEHUN.

3anuceiBaTh MPOCTEUININE YPaBHEHUS XHUMHYECKUX
peaKuuu.

OrnuchIBaTh XUMHYECKUE PEAKIINH, HAOJII01aeMble B
X0JIe JJEMOHCTPAIIMOHHOTO | JIA0OPATOPHOTO IKCIEPH-
MEHTA.

[enatb BBIBOABI W3 PE3YJIbTATOB MPOBEAEHHBIX
XHUMUYECKHX OIBITOB. YYacTBOBAaTh B COBMECTHOM
o0CyXIeHUN pe3yIabTaTOB OITBITOB.
KnaccudumupoBats n3ydaempie BEIECTBA MO COCTaBY
u cBoiicTBaM. CocTaBIATh POPMYIBI OKCUIOB, KUCIOT,
OCHOBaAHMH, COJIEH.




Tembl

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH

XUMHYECKHE CBOMCTBA OKCHUJIOB, KHCIIOT, OCHOBaHUMU, aM(pOTEPHBIX
TUJIPOKCHUJIOB U COJIEH

Paznen 2. [lepunoauuecknii 3aK0oH U epuoanYecKasi cucreMa xumMuueckux 3jiemMeHToB 1. . MenaeneeBa. Ctpoenune atoma (10 u)

Knaccugukanus xuMuyeckux sjeMeHToB. lloHsTHE O rpymmax
CXOJIHBIX 3JIEMEHTOB.

[Iepnonnueckuit 3akoH 1. . Menaeneesa.

[lepuoanueckas Tabiula XUMHYECKUX DIEMEHTOB (KOpOTKas
dbopma): A- u b-rpynmsl, mepuoabl.

Crpoenue aroma. CoctaB aroMHbIX sjaep.  M30Tombl.
XUMUYECKUH AJIEMEHT — BHUJI aTOMa C OJIMHAKOBBIM 3apsJIOM sJIpa.

PacnonoxeHne 3JEKTPOHOB IO SHEPreTUYECKUM  YPOBHSIM.
CoBpeMeHHast popMyIHMPOBKA MEPUOTUIECKOTO 3aKOHA.

3HaueHue nepuoanyeckoro 3akona. Hayunsie noctuxkenus /. .
Meneneesa.

[ToBTOpenue u oboOmeHne mo teme «llepuoguyeckuii 3aKoH U
MepUouYecKas CHUCTEMa XUMUYeckux oanemenro [l .
MengeneeBa. CtpoeHue artomay. llepuoamueckas cucrema Kak
€CTECTBEHHOHAYYHasl KIacCU(UKAIUSA XUMUYECKUX DJIEMEHTOB.

Hemoncrpaunu. dusznueckre CBOMCTBA IIEIOYHBIX METAIIIOB.
B3aumogeiictBue okcumoB HaTpusi, MarHus, ¢ocdopa, cepsl C
BOJIOM,  HCCIIEIOBAHUE  CBOMCTB  MOJIYYEHHBIX  IPOAYKTOB.
B3anmoneiicTBre HaTpus W Kanus ¢ BoAou. PuU3nMyeckue CBOMCTBA
rajoreHoB. BzaunMopelicTBue allOMUHHS C XJIOpPOM, OpoMOoM U
HOJOM.

KnaccupumupoBarb  M3y4eHHbIE  XMMHUYECKHE
AJIEMEHTBI U UX COECUHEHUS.

CpaBHUBaTh CBOMCTBA BEILECTB, IPUHAICKALIUX K
pasHbBIM KJlaccaM, XMMHUYECKHE OSJIEMEHTBhl pPa3HbIX
TPYIIIL.

VYcTaHaBIMBaTh BHYTPU- U MEKIIPEIMETHBIE CBS3H.

@opMynupoBatk nepuoguyeckui 3axon . U.
MenieneeBa 1 pacKpbiBaTh €10 CMBICIL.

XapakTepu3oBaTb  CTPYKTYpPY  HEPHOJUYECKOU
TaOIUIBL.

Paznuyars nepuoabl. A- u b-rpynnsl. OOBSCHATDH
buznueckuit CMBICT HOPSIKOBOTO HOMeEpa
XUMHUYECKOI'0 3JIEMEHTa, HOMEPOB T'PYIIIbI U NEPUO/JIa,
K KOTOPBIM 3JIEMEHT NPUHAMIEKUT B NEPUOAUUECKOMN
CUCTEME Maccay», «QJIEKTPOHHasi 000JIOUKa»,
«QJIEKTPOHHBIN CIIOI» («IHEPreTUYECKH YpOBEHDBY).
Omnpenenarpb YHUCIIO IPOTOHOB, HENTPOHOB,
AJIEKTPOHOB y AaTOMOB XUMHYECKHX DJIEMEHTOB,
UCIONB3Ysl Tmepuoanyeckyro Tabmuiy. CocTaBisiTh
CXEeMBl CTpOeHHMs aToMOB TepBbIX 20 3JIeMEeHTOB
MePUOANYECKOMN CUCTEMBbI 3JIEMEHTOB.
XapakTepu30BaTb XUMUYECKUE DJIEMEHTHl Ha OCHOBE
UX TIOJIOKEHUSI B MEPUOIUYECKON cucTeMe U 0coOeH-
HOCTEW CTPOEHHUS MX aTOMOB. [lenaTh yMo3aKItoueHHs
0 XapakTepe HW3MEHEHHS CBOMCTB XHUMHUYECKHUX
AJIEMEHTOB C YBEIMUEHUEM 3apPsII0B aTOMHBIX STEP.

Uccnenosatsk CBOMCTBA U3y4ae€MbIX BEILIECTB.

HaomroaTs buznueckue u XHUMUYECKHE
IIPEBpAlLEHNs H3Y4aeMbIX BEILECTB.




Tembl

‘ OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH

Paznen 3. Ctpoenue BelecTBa. Xummuieckasi cBsizb (9 )

DJIEKTPOOTPULIATEILHOCTh XUMUUYECKUX DJIEMEHTOB.
KoBanentHas cBs3b. [lonspHas U HenmonsipHas KOBAJICHTHas

OHATHUH
«KOBaJICHTHAS
«CTENEHb

DopmyIHpoBaTh ornpezeNeHus
«KOBAQJICHTHAsI HEMOJSIpHAsl CBS3bY,
MOJIIpHasl ~ CBSI3b», «UOHHAs  CBS3bY,

NonHas cBs3b.

BanentHocTs u creneHb okucieHus. llpaBuna onpeneneHus
CTEIIEHEH OKUCIIEHUS DJIEMEHTOB.

OKHCAUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

KonTponbnas padora no temam «llepuoanueckuii 3akon Jl. U.
Menpeneesa», «CtpoeHue atoma», «CTpOoeHHE BEILIECTBAY.

Hemoncrpanuu. ConocrapineHue GU3NKO-XUMUUYECKHX CBOWCTB

OKHCIICHUSD, «3JIEKTPOOTPULIATEILHOCTb.
Onpenenars  TUD ~ XUMUYECKOW  CBSI3M B
COCJIMHEHUSX HA OCHOBAHUH XUMHUYECKON (POPMYIIBI.
Omnpenenars cTeneHb OKUCIEHUS JIEMEHTOB B
coeauaeHusX. CocTaBIATh (POPMYITBI BEIIECTB O
CTEIICHU OKHUCIICHUSI 2JIEMEHTOB. Y CTAHABIIMBATh
BHYTPH- U MEKIIPEIMETHBIE CBSI3H.

CO@I[I/IHGHI/Iﬁ C KOBAJICHTHBIMHM U HOHHBIMHU CBA35IMU

CocTaBiITh CPaBHUTCIIbHBIC U 060611_[3}01]_[1/16

TaOJIUIIBI, CXEMBI

9 kuacc (68 yacoB)

Tema OcCHOBHBbIE BU/bI 1eSITEILHOCTH
Pa3nen 1. MHoroodpa3ue xumuveckux peaxknuii (16 1)
Knaccudunxanus OKUCINTENBHO-BOCCTAHOBUTENIbHBIE PEAKIINU. KnaccupunupoBaTb XUMHUYECKHE pEAKIHH.
XHUMHYECKHX Peaknun coenuHeHus, pas3iokKeHus, 3aMEIECHUs U [IpuBOIUTE IPUMEPHI peaKIUI KaXK0T0 THIIA.
peakuuii oOMeHa ¢  TOYKM  3pEHHUS  OKHUCJICHUS U Pacnio3naBath OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIE

BOCCTAHOBJICHUS.
TennoBoil >pQexT XuMUUECKuX peakuuil. DK30- H
SHJAOTEPMHUYECKHE PEAKIIUH.

Ckopocth xuMuueckux peakuuil. [lepBoHauanbHbIE
IIPEJICTABICHHS O KaTaJIu3e.

IIpaktuueckass pabora 1. W3ydyeHue  BIUAHUA
YCJIOBUM MPOBEACHUS XUMHUYECKON peakiuu Ha e€
CKOPOCTb.

O6parumbie U HeoOpatumble peakiuu. [loHsrue o
XUMHUYECKOM paBHOBecuu. JlemoHcTpauuu. [Ipumepst

peakuuu. OnpeaensTs OKUCINUTENb, BOCCTAHOBUTEINb, MTPOLIECC
OKHCJIEHNUS, BOCCTAHOBJICHHUS.

HabGmronate M onmuchiBaTh XMMHUYECKHE PpEAKIHU C
IIOMOLIBI0  E€CTECTBEHHOTIO  sI3bIKAa M f3bIKA  XMMHH.
UccnenoBaTh ycioBusi, BIMSIONIME HA CKOPOCTh XMMHUYECKOM
peakuuu. OnNuUChHIBaTh YCIOBHSA, BIUAIOIIME HA CKOPOCTh
XUMHUYecKor peakuuu. [IpoBoguTh rpynmnoBble HaOIIOICHUS
BO BpeMs IPOBEACHHUS  JEMOHCTPALlMOHHBIX  OIIBITOB.
YyacTBOBaTh B COBMECTHOM OOCYXJECHHUU PE3yJIbTaTOB
onbITOB. COCTAaBIISITh TEPMOXMMHYECKUE YPABHEHUS PEAKIIMM.




Tema

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH

9K30- n SHJIOTEPMUYECKUX peaKIui.
BzaumopeiictBue 1MHKAa € COJSHOM M YKCYCHOM
KUCJIOoTaMu. B3auMmoneicTBue TpaHyJIUpPOBAHHOTO
OUHKA ¥ [UHKOBOM IIBUIM C COJITHON KHCIOTOMH.
B3aumopeiicteue okcuma wmeaum  (I1) ¢ cepHoit
KHCIIOTOM pPa3HOM KOHIEHTpAlMd TIPU  Pa3HbBIX
TeMIiepatypax. I'opeHue yris B KOHLIEHTPUPOBAHHOMN
a30THOM Kuciore. ['opeHne cepsl B pacIuIaBICHHOU

Boruncnsate  TeroBoit  addekr peakuuu 1o eé
TEPMOXUMHUYECKOMY YPABHEHMIO.

CEJINTpE.

Pacuérnplie 3amaun. BeuucneHus 10 TEPMOXH-

MUYECKUM YPABHEHMSIM peakLui
Xumuyeckue CymHocTs mpouecca  3IEKTPOJIMTUYECKOM — AMC- O0600mate 3HaHusA 0 pacTBopax. IIpoBoauTs HabMOAEHUS
peakuuM B BOJHBIX COLIMALINN. 3a TOBEJCHUEM BEUIECTB B pPACTBOPAX, 3a XUMHUYECKHUMH
pacTBopax Jucconuanus KUCIOT, OCHOBAaHUM U COJIEH. peakuusMu, IIPOTEKAIOIIMMU B PACTBOPaXx.
JIEKTPOJIMTHYECKAS CnaGble u  cuibHble HIeKTpoUTh.  CTeneHb @opMyIMpOBaTh ONPEAEICHUSA MOHATUN «IJIEKTPOIUT,
AUCCOLUALMS JUCCOLHALNY. «HEIIIEKTPOIIATY, «QIEKTPOIUTHYECKAS JUCCOLALIUS).

Peakunu noHHOTO 0OMEHA U YCIOBHS UX TPOTEKAHUSI.
XuMudyeckue CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX COEAUHEHHM B  CBETE€ Mpe-
CTaBJIEHUU 00 DJIEKTPOIUTHUYECKON IAUCCOLMAIMHI U
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX.

XuMuyeckue CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX COEAUHEHHM B CBETE€ Mpel-
CTaBIEHUU 00 DJIEKTPOJIUTHYCCKON IAUCCOIMAINH M
OKHCJIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIHUAX.

Tuoponus coell. O0001menne 10 TEMaM
«Knaccudukamuss ~ XUMHUYECKUX  peakiuily
«DJIEKTPOIUTHICCKAS JTUCCOIHAIIHS

IIpakTuyeckag  pabora 2. Pemennme  3Kcie-

PUMEHTAJBHBIX 3a7a4 no Teme «CBOMCTBAa KHUCIOT,
OCHOBAHUH U COJIEH KaK DJIEKTPOJIUTOBY.
Konmponvnasa paboma Ne 1 no temam «Knaccudu-

KonkperusupoBarb MOHATHE O6006mmare MOHITHS
«KaTHOH», «aHUOH.

HccnenoBaTh CBOMCTBA pPacTBOPOB 3JICKTPOJIMTOB.

«HMOH».

OmnuceIBaTh CBOMCTBA BCIICCTB B xXoje
JEMOHCTPAIIMOHHOTO ¥ JTAaOOpPaTOpHOTO  AKCIEPHMEHTA.
CoOiroaThb rpaBuia TEXHUKHA 0€30I1aCHOCTH.

XapakTepu3oBaTh YCJIOBMsI TEUEHHUs peakUUid B pPacTBOPAX
AIIEKTPOJIUTOB /10 KOHIA. OnpenensaTb BO3MOKHOCTh MPOTeKa-
HUS peakiuii uoHHOro oOmeHa. IIpoBoauTh TpymnoOBHIE
HaOO/IeHUsT BO BpeMsl MPOBEACHUSI JEMOHCTPAIIMOHHBIX U
nabopaTopHbIX ONbITOB. OOCYXIaTh B TPYMNax pe3yJbTaThl
OTIBITOB.

OOBACHATH CYHIIHOCTh PeaKIfii HOHHOTro OOMeHa.

Pacnio3naBaTh peakiinu HOHHOTO OOMeHa.

CocTaBiATh NOHHBIE YPABHEHMSI pEaKLU.

CocTaBisiTh COKpaIllIEHHBIE HOHHBIE YPABHEHUS PEaKIU




Tema OcHOBHBIE BU/IbI 1eATeJIbHOCTH
Kallusl XMMHUYECKHX pPEAKUUi» U «JIEKTPOJIUTHU-
YyecKast TUCCOIUAIUS.

Jemoncrpanuy. McnblTaHue pacTBOPOB BEIIECTB Ha

AJEKTPUYECKYI0 MPOBOJUMOCTh. [[BU)KEHHE HOHOB B

3IEKTPUUYECKOM TIOJIE.

JlabopaTopHble ombIThl. Peakiiun oOmeHa MEXIy

pacTBOpPaMH 3JIEKTPOJIUTOB

Paznen 2. Muorooopasue Bemects (43 4)

Hemeranabl (o0masi [TonoxeHue rajJoreHoB B MEPHOANYECKON Tadnuile U OOBSCHATH  3aKOHOMEPHOCTM  W3MEHEHHS  CBOMCTB
XapaKkTepucTUKA ctpoeHne ux aroMoB. CBOWCTBa, TMOJYYCHHE | | HEMETALIOB B MEpHOIax U A-Tpymmax.
HEMETAJLIOB MO0 HX MIPUMEHEHHUE TaJIOr€HOB. XapakTepu3oBaTh rajOreHbl Ha OCHOBE UX IOJIOKEHUS B
M0JI0KEHU 10 B | Xiop. CBoiCTBa U MPUMEHEHHUE XJIOPA. nepuoandeckoi cucreme J[. . MengeneeBa u 0cOOCHHOCTEH
nepuoauyeckoii  cu- | XsIopoBOJOPOA: MOJyYEHUE U CBOICTBA. cTpoeHHs uX aToMOB. OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUS
creme  xumuueckux | CossiHas KHCIIOTa U €€ COJH. CBOWMCTB TraJIOT€HOB 10 MEPUOAY U B A-Tpymmax.
3JIEMEHTOB). [IpakTuueckas padora 3. [lonydeHue CONSTHON KHCIOTHI OnuceiBath CBOMCTBA BEILECTB B xo0je
3aK0HOMEPHOCTH Y U3y4eHue e€ CBOMCTB. JIEMOHCTPAIIMOHHOTO W JIa0OpPaTOPHOTO  AKCIIEPUMEHTA.
u3MeHeHusi B me- | JlemoHcrpanmu. ®Dusndeckue cBoiicTBa ranoreHoB. | CoOmoaaTe TeXHUKY Oe30macHOCTH. Pacro3HaBaTh OINBITHBIM
puogax u rpynmnax | [lodydeHue xJI0poBOOpO/a U PACTBOPEHHE €0 B BOJIE. | MYTEM COJIIHYIO KUCIIOTY U €€ COJIN, OpPOMUIbI, HOIAHIbI.
¢pu3nueckux " Hcnonb3oBath mpuoOpeTéHHbIE 3HAHUS U YMEHHUS B
XUMHUYECKHX CBOMCTB MPAKTUYECKOW JAEATEIbHOCTH U TOBCETHEBHOMN KU3HU C LIEJIBIO
NMPOCTHIX  BelIeCTB, Oe3omacHOro OOpallleHus C BEIIeCTBAMU M MaTepUATIaMU H
BBICIIMX OKCHJ0B U 9KOJIOTUYECKH TPAMOTHOTO TIOBEJIEHUS B OKPYXKAIOIICH cpenie.
KHCJIOPOCO- BbluncnsaTe MaccoByr JI0JII0  PacTBOPEHHOIO BEUIECTBA B
Aep:KamMX  KHCJIOT, pacTBope
00pa3oBaHHbIX
HeMeTa/lIaMH
BTOPOI0 U TPETHEro
NepuooB
I'asorenst

Kucaopon u cepa

[TonoxeHnue kucmopora HU cepbl B MEPUOIUYECKOMN
CUCTEME XMMHUUYECKHUX 3JIEMEHTOB, CTPOCHHE UX aTOMOB.
AnnoTponus cepsl.

XapakrtepuszoBarb 31aeMeHTbl |VA- rpynnsl (OArpymnib
KHCJIOPOZa) Ha OCHOBE MX MOJI0XKEHUS B IEPHOANUYECKON
cucreme /I. . MenneneeBa U OCOOCHHOCTEH CTPOCHHUS HX




Tema

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH

CBolicTBa M MPUMEHEHHE CEPHI.

CepoBogopon. Cynbhusi.

Oxkcua cepri(I'Y). CepHucTast KUCIIoTa M €€ COJH.
Oxcup ceppi(Y1). Cepnast Kuciiora u €€ Colu.

OxkucnurenbHbIe CBOMCTBA KOHIEHTPUPOBAHHOMN
CEpPHOM KHUCIOTBHI.
IIpakTuueckas  pabora 4.  Pemenue  sKcrme-

PUMEHTAIBHBIX 33/1a4 110 Teme «Kuciopoa u cepay.
Pemenue pacu€rHsix 3aa4.

JleMoHcTpauuy. AIOTpONHbIE MOJU(MUKALIUUA CEPBHI.
OO6pa3ubl NpUPOIHBIX CYIb(GUIOB U CYIb(HATOB.
JIaGopaTOpHBIE ONBITEI.

O3zHakoMJIeHHE C 00pa3amMu cepbl U e€ MPUPOIHBIX
COCIUHCHHH.

KauecTtBeHHble peakiuu Ha cynbGua-, Cynbpur - u
Cyib(aT-uOHbI B pacTBOpE.

PacuérHpie 3amaun. BEIUHCICHHMS 1O XHMHYECKHUM
YpaBHEHHUSM MaccChl, 00b€Ma U KOJMYECTBA BEIIECTBA
OJHOTO M3 IPOAYKTOB PEAKUUU IO MaCCE€ HUCXOTHOIO
BeleCTBa, OOBEMY WM  KOJUYECTBY BEIECTBA,
COZIEPIKAILETO ONPEACIIEHHYIO JOJII0 IPUMECEM.

atoMoB. OOBSICHATHP 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB
anemeHToB |VA- rpynnsl o nepuoay v B A-rpynnax.

XapakTepru3oBaTh AJUIOTPONHUIO KHCIOpPOAA U CEphbl Kak
OJIHY U3 IPUYMH MHOTOOOPAa3us BEIIECTB.

OnuceiBaTh CBOIICTBa BEIIECTB B xXoJie
JEMOHCTPAIIMOHHOTO ¥ JIADOpaTOPHOTO  AKCIIEPUMEHTA.
Cobmonate TexHHKY Oe3omacHocTH. OKasbBaTh MEPBYIO
MOMOIIb TP OTPABJICHUSAX, OKOTaX M TpaBMaX, CBS3AHHBIX C
peakTUBaMU U J1a0opaTOpHBIM oOopynoBaHueM. OmnpenensTh
NPUHAJIKHOCTh BEIIECTB K ONPENeNEHHOMY KJaccy Co-
€INHEHUN.

ConocTaBiarh CBOMCTBa
KOHLIEHTPUPOBAHHOM CEpPHOMN KHUCIIOTBHI.

3anuchiBaTh YpaBHEHUS pEaKIUi B HOHHOM BHJIE C

Pacnio3HaBaTh ONBITHBIM YTEM PacTBOPBI KUCIIOT,
cynbGubl, CyabQUTHL, CyIbaThl.

Hcnonb3oBath mpuoOpeTéHHbIE 3HAHUS U YMEHHUS B
MPAKTUYECKOU ESATEIbHOCTH U MOBCEAHEBHOM KU3HU C LETBIO
Oe3omacHOro oOpallleHus ¢ BEIIECTBAMH U MaTepuajamMu |
9KOJIOTUYECKH TPAMOTHOTO TIOBEACHUS B OKpYKaIoLIeh cperie.
BbruncnsaTe MO0 XMMHUYECKUM YpaBHEHUSM Maccy, O0bEM U
KOJIMYECTBO BEIIECTBA OJHOTO W3 NPOIYKTOB PEAKIUH IO
Macce WCXOJHOTO BeHIeCTBa, OOBEMY WM KOJIUYECTBY
BEIIIECTBA, COACPIKAIIETO OMPENETEHHYIO JOIIO MPUMECEH.

['oTOBUTH KOMITBIOTEPHBIEC MIPE3CHTAINH 110 TEME

paz0aBiieHHOU u

A3ot u pochop

[Tonoxkenne azora u dochopa B NEPUOAUUECKOM
CHUCTEME XUMHYECKHUX DJIEMEHTOB, CTPOEHHUE X aTOMOB.
A30T: CBOICTBA U IPUMEHEHHUE.

Avmvuak. ®Pusnyeckne M XMMHYECKHME CBOMWCTBA.
[Tonyyenue u npuMEHEHHE.

[Ipaktnueckas pabora 5. IlomyueHue ammuaka u
HM3YYECHHUE Er0 CBOMCTB.

XapakTepu30BaTh 3JIeMEHTHl VA- rpynimsl (OArPYIIIbl a30Ta)
Ha OCHOBE WX TIOJOXCHHS B TIEPHOJMYECKOW CHCTEME H
0COOEHHOCTEH CTPOCHUS UX ATOMOB.

OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB JJIEMEHTOB
VA-rpynnsl. XapakTepu30BaTh auIOTpornuio Qocopa Kak
OJIHY M3 IPUYMH MHOTOOOpa3usl BEIIECTB.

OnuchIBaTh CBOMCTBA BEIECTB B XOJ€ AEMOHCTPALIMOHHOTO U




Tema

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH

Conu aMMOHUS.
A3zotHag kuciota. CtpoeHue Mojiekyibl. CBoCTBa
pa30aBICHHON a30THON KUCIIOTHI.
CBolicTBa KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI.
Conu a30THOM KUCTIOTHI. A30THBIE y100peHUs.
®ochop. Amnorponus gochopa. CpoiicTBa
docdopa.
Oxcun pochopa(V). @ocdopHas kucinora u e
comu. docdopHbie ynoOpeHusl.
JeMoHctpanmu. [lonydyenne aMMuaka u €ro
pactBopeHue B Boje. OOpa3isl MPUPOJIHBIX HUTPATOB U
dhocdaros.
JlaGopartopHble onbIThl. B3aumopeiicTsue coneit
aMMOHHS CO IIET0YaMHU

naboparopHoro  skcrnepuMmeHTa.  CoOmogaTh  TEXHHUKY
6esonmacHoctu.  Okas3plBaTh  MEPBYID  MOMOIIb npu
OTPABJICHUSIX, OKOT'AX U TPaBMaXx, CBA3aHHBIX C PEAKTUBAMU U
n1abopaTOpHBIM o0opymoBaHUEM. YcTaHaBIHMBaTh
MPUHAUI)KHOCTh  BELIECTB K  ONPEACIIEHHOMY  Kiaccy
COCIMHEHU.

ConocTaBisiTh CBOMCTBA pa30aBieHHOI u
KOHILICHTPUPOBAHHOM a30THOW KHMCJIOTBI.

CocTaBisATh ypaBHEHHUs CTYNEHYaTOW JUCCOLMALMU Ha

npumMepe GochHopHOA KUCITOTHI.
3anuceiBaTh YpaBHEHUS PeaKLUi B MOHHOM BHJIE C yKa3aHHEM
[epexo/a IEKTPOHOB.
Pacrio3HaBaTh ONBITHBIM MYyTEM aMMHUAK, PacTBOPHI KHCIIOT,
HUTpaT- U (ocdar-uoHbl, HOH aMMoHus. Mcrnoiab3oBaTh
npuOOpeTEHHBIE 3HAHUS W YMEHUS B IPAKTUYECKOH je-
ATEJIBHOCTH M IOBCEIHEBHOM XHM3HHM C LENbIO OE30I1aCHOTrO
oOpalleHHs ¢ BEIeCTBAMHM U MaTepHajaMHU U 3KOJOTMUYECKH
IpaMOTHOIO TIOBEJICHUS B OKPYXKAOLIEH cperie.
Bbr4uciasaTe MaccoBYyIO 100 pAaCTBOPEHHOTO BELLIECTBA B
pactBope. [lonb3oBarbest UHPOpMaIen U3 Ipyrux
MCTOYHHKOB JIJIS TOJATOTOBKH KPATKUX COOOIICHUH.

I"'0TOBUTH KOMITBIOTEPHBIE IPE3EHTALINN 110 TEME

Yraepoa u kpemMHuit

[Tonoxxenne yraepoga W KPEMHHUS B TMEPUOIMUECKOU
CUCTEME XUMHMUYECKHUX AJIEMEHTOB, CTPOEHUE UX aTOMOB.
AnnotpomHbie MOAUUKAIINHN yTepoa.

XUMHYECKUE CBOMCTBA yriepoa. AncopOIus.
VYrapHsblii ra3, cBOHCTBa, (prU3H0IOTHYECKOE NIEHCTBHE
Ha OPTaHu3M.

VYraekucnslid ra3. YronapHas KUCI0Ta U €€ COJIU.
Kpyrosopor yriepona B npupone.

[IpakTudeckass pabora 6. Ilomydenwme  oxcuaa
yrinepona(IV) u uzydyenue ero cBoictB. Paco3naBanue

XapakTtepuzoBath aneMeHThl IVA- rpynmsl  (HOArpyMIbI
yIiaepoAa) Ha OCHOBE MX IIOJOKEHUS B NEPUOAMYECKON
CUCTEME U OCOOCHHOCTEH CTPOEHUS X aTOMOB.

OOBACHATD 3aKOHOMEPHOCTH M3MEHEHHS! CBOWCTB AJIEMEHTOB
IVA- rpynnsl.

XapakTepu30BaTh AJUIOTPOIUIO YIIepoaa Kak OAHY U3 MPUYHH
MHOT000pa3usi BEeLEeCTB.

OnuchIBaTh CBOWCTBA BELIECTB B XO/A€ AEMOHCTPALMOHHOTO U
nabopatopHoro  skcrepuMenta.  CoOmonaTh  TEXHUKY
6e3onacHocTH. COIMOCTaBJIATh CBOMCTBA OKCHJIOB yIiepoja U




Tema

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH

KapOOHATOB.

Kpewmuuii u ero coequnenusi. Cmexno. [{emenm.
Konmponvnas paboma Ne 2. no reme «Hemeraabny.
JemoHcTpanuu. Mojenu KpUCTAULTHYECKUX PEIIETOK
anMasa 1 rpaguta. OOpa3Lbl IPUPOJHBIX KapOOHATOB U
CHJIMKATOB.

JlaboparopHbie ombITel. KauecTBeHHas peakius Ha
yriaekucnbiil ra3. KauecTBeHHas peakius Ha KapOOHaT-
HOH.

Pacuérapie 3amaur. BpuMClIeHHS 10 XHMHYECKUM
YPaBHEHHSIM MacChl, 00bEMa WIIH KOJTMYECTBA OJTHOTO H3
MPOJIYKTOB pEaKIMU MO Macce HCXOIHOTO BEIECTBa,
00bEMY WJIM KOJUYECTBY BEIECTBA, COICPIKAIIETO
ONPEACIEHHYIO JOJII0 ITPUMECE

KPEMHHUS, OOBSCHATh NMPUUUHY MX pa3iIuuus. Y CTaHaBIMBATb
IIPUHAUIC)KHOCTh  BEIIECTB K  ONPEACIEHHOMY  KJIAcCy
COCIUHEHUH.
Jloka3pIBaTh KHUCJIOTHBIM XapakTep BBICUIMX OKCUIOB
yIiaepoaa U KpEMHHUS.
3anuchiBaTh YPaBHEHUS peakluii B MOHHOM BUJE C yKa3aHUEM
IIEPEX0/1a JIEKTPOHOB.

OcyuiecTBisATh B3aMMOIIPEBPAIICHUS KapOOHATOB u
TUIPOKapOOHATOB. Pacno3naBath ONBITHBIM yTEM
YIJIEKUACIIBIA ras, KapOOHAT-HOHBI. Hcnonb3oBars

npuoOpeTéHHBIC 3HAHMWS W YMEHUS B MPAKTUYCCKOW Jie-
ATEIBHOCTA W TIOBCEIHEBHOW XHM3HH C IENBI0 OE3011acHOTrO
oOpallleHusl ¢ BEIIeCTBAMU U MaTepHallaMd U JKOJOTHYECKH
rpaMOTHOTO TIOBEJICHUS B OKPYXKAIOIIEH cpere.

BbucnsaTh M0 XUMUYECKHM YpPaBHEHHSIM Maccy, 00bEM
WIA KOJIMYECTBO OJHOTO M3 NMPOJYKTOB PEAKIH IO Macce
MCXOJHOTO BEIIeCTBa, 00BbEMY WM KOJMYECTBY BEIIECTBA,
COJIEPKAIIETO ONPENCTIEHHYIO JTOII0 pUMecen

MeTanibl (o0mas
XapaKTePUCTHKA)

[TonoxxeHne MeTamIoOB B MNEPUOJAUYECKONM CHCTEME
xuMudeckux — anemeHtoB  J[. M.  Menneneena.
Merammdeckas CBSI3b. duznueckme CBOICTBa
MeTauioB. CriaBsl METAJIIOB.

HaxoxxaeHne MeTaimioB B HpUpOAE U 0OIIHe CrocOOBI
WX TIOJTyYEHHUS.

XHUMHUYECKHE CBOMCTBA METAJIJIOB. Ps aKTUBHOCTH
(2MEKTPOXUMHUYECKHH Psi/i HAIPSDKEHUH ) METaJlIOB.

[Mlenounsle Metaiubl. Haxoxzaenue B OpupoZe.
OuU3NYECKNE U XUMUYECKUE CBOWCTBA.
Okcuabl W TUAPOKCHABI  IIEJOYHBIX  METAJUIOB.

[IpumeHeHne menT0YHbIX METAJIOB.
Ilénouno-3eMenbHble MeTaluibl.  Haxoxnenue B
npupoae. Kanbiuii u ero coequuenusi. KECTKOCTh

XapaKTepH?:OBaTI) METaJJIBI Ha OCHOBE HX IIOJIOXCHUSA B
NEepUOANYECKON CHCTEeME W OCOOCHHOCTEH CTpPOSHHS UX
aTOMOB.

OOBACHATP  3aKOHOMEPHOCTH  M3MEHEHHS  CBOICTB
METAJIJIOB 10 IEPUOAY U B A-Tpymax.

Uccnenosatn CBOICTBa HA3y4aeMbIX BEIIIECTB.
IIPOBOANMBIE

OTIBITHI.

OnuceiBaTh CBOWCTBAa M3y4aeMBbIX BEIIECTB HAa OCHOBE
Ha0JI0/IeHUH 3a UX IPEBPAIICHUSIMH.

Jloka3piBaTh ~ aMQOTEpHBIH  XapakTep
TUAPOKCHIOB amtoMunus u xkenesa(lll).

CpaBHUBaTh OTHOILLEHUE U3Y4YaEMbIX METAJUIOB U OKCHOB
METAJUIOB K BOJE.

OKCHJO0B n




Tema

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH

BOJIBI U CTIOCOOBI €€ yCTpaHEHHUS!.

Amomunnii. Haxoxnenne B npupojge. CpoiicTBa
AITIOMUHHUSL.

AMdoTepHOCTb OKCHIA ¥ TUAPOKCUIA aTIOMUHUSL.
Kenezo. Haxoxnenue B npupojae. CBoiCTBa jxerne3a.
Coenunenus xenesa.

[IpakTnueckass  pabora 7.  Pemenme  skcme-
PUMEHTAJbHBIX 3aJady 1o Teme «MeTtamwibl M HX
COCJIUHECHHUS.

Konmponvnas paboma Ne 3 no reme «MeTaubiy.
Hemonctpanmu. OOpa3iibl BAXKHEUIIUX COCAUHEHUI
HaTpus, Kajlus, HOPUPOAHBIX COCAUHEHUN MAarHusi,
KaJIbLIMs, aTIOMUHUSA, pyA kene3a. Bzanmoneinicreue
LIEJIOYHBIX,  ILIEJIOYHO3EMENbHBIX  METaNIOB U
AITIOMUHUSA C BOJIOM.

JlaGoparopHble onbIThl. M3ydueHne oOpa3ioB METalIoB.
B3anmopeiicTBe MeETayuIOB C  pacTBOPAMHU  COJIEH.
O3HakoMJIEeHME €O CBOWCTBAMM U TPEBPALIEHUSIMU
kapOoHaToB M ruapokapOoHartoB.  [lomyuenue
TUAPOKCH/IA AJTIOMHUHHUS U B3aUMOJICMCTBHE €ro C
KHCJIOTaMU W Tenoyamu. KadecTBeHHBIE peakIuu Ha
vousl Fe?* u Fe®'. Pacuérnple 3asaun. Berancnenns mo
XUMHUYECKUM ypaBHEHHUSIM MacChl, 00bEMa WIIH KOJUYe-
CTBa OJIHOTO U3 TMPOAYKTOB pEaKUUU IO Macce
HWCXOJHOTO BEIIEeCTBa, OO0BEMY WM  KOJUYECTBY
BEILIECTBA,  COJEPXkAIIEro  ONPEACIEHHYIO  JIOJIIO0
npuMecen

CpaBHMBATh OTHOLIEHNE TUAPOKCUIOB HATPHUs, KAJIBLIUS U
QIFOMUHHUS K pacTBOpaM KHCJIOT U 1enodel. PacriosHaBaTth
OTIBITHEIM ITyTéM HOHOB Fe?* u Fe3*,

OOBSACHATH 3aBUCUMOCTD (DU3MYECKHX CBOHCTB METAJUIOB
OT BUJIa XMMUYECKOH CBSI3U MEXKy UX aTOMaMH.

HabGmtonate ¥ ONUCHIBATE XUMHUYECKHE PEAKIUH C
IIOMOIIBIO €CTECTBEHHOTO S3bIKa U A3blka XuMuH. CoOro1aTh
TEXHHUKY 0e301acHOro oOpaimeHusi ¢ XUMUIECCKOU TOCYI0ON U
nabopaTopHbIM  000pyaoBaHMeM. OCYIIECTBIATh PpEaKIUH,
MO/ITBEP K IA0LI1E TEeHETUYECKYIO CBSI3b MEXY
HEOPraHMYECKUMH COECIUHEHUSMHU. 3aluChiBaTh YPAaBHEHUS
peaxkiuii B MOHHOM BHJIE C YKa3aHUEM IIEPeX0/ia 3JIEKTPOHOB.

OO6o00maTe 3HaHUS U JeNaTh BBIBOJBI O 3aKOHOMEPHOCTSIX
M3MEHEHUN CBOWCTB METAUIOB B Iepuojax M A-Tpymmax
NEepUOANYECKON cucTemsl. [IporHo3upoBaTe CBONCTBA HEU3Y-
YEHHBIX 3JIEMEHTOB M UX COEAUHEHMH HAa OCHOBE 3HAHUHU O
NEPUOANYECKOM 3aKOHE.

Hcnonp3oBath NpUOOpETEHHBIE 3HAHUS M YMEHUS B
IIPAKTUYECKON JEATEIbHOCTH M IOBCEIHEBHOM JKHU3HM C
nenaplo  0e30MmacHoro  oOpaimieHuss C  BEHIeCTBAMU U
MaTepuagaMM M DKOJIOTMYECKHM TI'DPaMOTHOIO IIOBEACHUS B
OKpYXarolleu cpene.

BbIuuciaTe Mo XMMHUYECKUM YpaBHEHHSIM Maccy, 00BEM
WIK KOJMYECTBO OJHOTO W3 IMPOAYKTOB pEaKIUU MO Macce
HCXOJIHOTO BeIIeCTBa, 00BEMY WM KOJMYECTBY BEIIECTBA,
COJIEPIKaIIEero ONpeeEHHYIO OO TPUMECEH.

[Tonp3oBaTbess MHGOpPMAIMEH U3 JPYTrUX UCTOUYHUKOB IS
MOATOTOBKU KPATKUX COOOIIIEHUN.

["'0TOBUTH KOMIIBIOTEPHBIE MPE3EHTALNH 110 TEME

Paznen 3. KpaTkmuii 0030p BaskHeilluxX oprannyeckux semects (9 v)

Opranunueckasi XuMusl.

VYTIIeBOIOPOIBI. [Ipenenbubie (HACBHIIIIEHHBIC)

Hcnonp30BaTh BHYTPU- U MEXIIPEAMETHBIE CBSI3U.
CocTaBiATh MOJIEKYNISPHbIE M CTPYKTYpHBIE (OPMYIIBI




Tema

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH

yIJ1€BOJIOPO/IbI.

HenpenenbHble (HEHACHIILIEHHBIE) YTIEBOIOPOIBI.
[IponsBonHbie yriaeBonopoaos. CiupThl.

Kap6onogsie kucinotel. CinoxHbie 3Gupsl. JKupsl.
VYrieBobl.

AMMHOKHUCIOTHI. benku.

[Tonumepsr.

Jemoncrpauuu. Mozenu MoJIEKYyJl OpraHUu4eCKUX
coeanHeHui. ['opeHne yrieBogopoaoB 1 0OHapyKeHHE
MPOAYKTOB UX ropenus. [lomydenue stusnena.
KauectBenHsle peakuinu Ha 3TuiieH. PacTBopeHue
3TUJIOBOTO CIMPTa B BoJe. PacTBopeHue riauuepuHa B
BOJIE.

ITony4yenue u cBONMCTBA YKCYCHOM KUCIIOTBI.
HccnenoBanue CBOMCTB KUPOB: pACTBOPUMOCTH B BOJIE
U OpraHUYECKUX pacTBopuTesax. KauecTBeHHas
peakius Ha TIoK03y U KpaxMai. O0pasiisl u3aenui u3
MIOJINATHIIEHA, TTOJIUIIPONUIIEHA

yraesonopoaos. Onpenenars NPUHAIICKHOCTh BEHIECTBA K
OINpeeIEHHOMY KJIacCy OPraHUYeCKUX COEAUHEHU.

3anuchlBaTh  YPAaBHEHMsI  PEaKUUM  3aMEIIEHUs U
IPUCOEAUHEHUs C yYaCTUEM OPraHMYeCKHMX  BEIIECTB.
HaGnronate 1eMOHCTpUPYEMBIE OIIBITHI.

OnuceiBaTh CBOICTBA U3y4aeMbIX BEILIECTB HA OCHOBE
HaOJI0ACHUH 3a UX NPEeBpAIEHUSIMH. Y4acTBOBATh B
COBMECTHOM OOCYKIEHUH PE3yJIbTaTOB ONBITOB. [IpoBOANTH
KAaueCTBEHHBIE PEAKIIMY Ha HEKOTOPBIE OPraHUYECKUE Bellle-
CTBa.

[Tonp3oBaTbes MHGOpPMaLMER U3 IPYTUX UCTOUYHUKOB JUIS
MOJrOTOBKH KPaTKHX COOOIICHUH.

I'0TOBUTH KOMITBIOTEPHBIE IPE3EHTALIMN IO TEME




