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1. TINTIAHUPYEMBIE PE3YJIBTATHI U3YUEHUSA YYEBHOTI'O ITPEJIMETA, KYPCA
[Imanupyembie pe3ysIbTaThl OMUPAIOTCA HA BEAYIIHE LIEJEBBIE YCTAHOBKH, OTPaKAIOIIKE OCHOBHOM, CYIIECTBEHHBIN BKJIaJ H3y4aeMOM MPOTPAMMBI

B Pa3BUTHUH JIMYHOCTH 00YYAIOIIETOCs, MX CIIOCOOHOCTEH ¢ MCIOJIb30BaHNEM 000pyIoBaHus IieHTpa « Touka pocTay.
Juunocmmuuie pezyromamol:

Y BbINyCKHHUKA 0yayT c()OPpMHPOBAHBI

- poccuifickas rpa)/1IaHCKasi UJICHTUYHOCTh (ATPUOTU3M, YBaxeHHne K OTeuecTBy, K MPOLUIOMY M HAaCTOALIEMY MHOTOHALIMOHAJIBHOIO Hapoja Poccun,
YyBCTBO OTBETCTBEHHOCTH W jojra repes Pomunoit, naeHTudukamus ce0s B KadecTBe rpakaannHa Poccuu, cyObeKTHBHAS 3HAYMMOCTh MCIIOJIb30BaHUS
PYCCKOTO sI3bIKa M sI3bIKOB Hapo10B Poccuu, oco3HaHKe U OLIYyIIEHHE JUYHOCTHON CONMPUYACTHOCTHU CyibOe poccuiickoro Hapoza). Oco3HaHue 3THUYECKOi
MPUHAIICKHOCTH, 3HAHUE HMCTOPHUH, SI3bIKA, KYJIBTYphl CBOETO HAapoJla, CBOErO Kpas, OCHOB KYJbTYPHOTO Hacienuss HapoaoB Poccun u demoBeuecTBa
(MICHTUYHOCTb YEJIOBEKAa C POCCHUICKON MHOIOHAI[MOHAJIBHOW KyJIbTYpOH, COMPUYACTHOCTh HCTOPUM HApOJOB M TOCYJAapCTB, HAXOJUBIIUXCS Ha
TeppuTopun coBpemeHHou Poccun). Oco3HaHHOE, YBOXXHUTEIBHOE U JOOPOKEIATEIIbHOE OTHOIIEHUE K UCTOPUH, KYJIbTYpE, PEIUTUH, TPAJAUIIHUAM, SI3bIKAM,
LIEHHOCTSIM Hapo10B Poccun n Hapo10B MUpa;

- TOTOBHOCTh M CIIOCOOHOCTH OOYYAOIIMXCSl K CAMOPa3BUTHIO M CAMOOOpPa30BAaHHIO HA OCHOBE MOTHBAIIMHM K OOYYEHHUIO W MO3HAHHIO; TOTOBHOCTH M
CIOCOOHOCTh OCO3HAHHOMY BBIOOPY M MOCTPOCHMIO JaibHENIIel HHANBUYaIbHON TpaeKTOpUH 00pa3oBaHMs Ha 0a3e OPUEHTUPOBKH B MUpe mpodeccuii u
HpO(l)eCCI/IOHaJ'II)HBIX HpCHHOqTeHHﬁ, C YUCTOM YCTOI\/'I‘II/IBBIX IMO3HAaBATCJIbHBIX HHTCPECOB,

- Pa3BUTOE MOpPAJIbHOE CO3HAHME M KOMIIETEHTHOCTh B PELIEHUH MOPAIbHBIX NMPOOJIEM HAa OCHOBE JMYHOCTHOI'O BBIOOpPA, (hOpMUpPOBaHNE HPABCTBEHHBIX
YYBCTB W HPABCTBCHHOI'O0 IMOBCIACHHA, OCO3HAHHOI'O M OTBETCTBCHHOI'O OTHOLICHHUSA K CcOOCTBEHHBIM IMOCTyIIKamM (CHOCO6HOCTI) K HPaBCTBCHHOMY
CaMOCOBEPIIECHCTBOBAHUIO; BEPOTEPIHMOCTh, YBOKUTEIHHOE OTHOLICHHWE K PEIUTHO3HBIM YYBCTBAaM, B3IJIS/IaM JIIOJCH WJIM WX OTCYTCTBUIO; 3HAHHE
OCHOBHBIX HOpM MOpajJikd, HPABCTBCHHBLIX, AYXOBHbLIX HACAIOB, XpPaHHUMbLIX B KYJbTYPHBIX TpaauLUAX HApPOJI0B POCCI/II/I, T'OTOBHOCTh Ha HX OCHOBE K
CO3HATEJIIbBHOMY CaMOOTPAHWYEHUIO B TOCTYIIKaX, MOBEAECHUH, PACTOYMTEIbHOM NoTpeduTenscTBe. CHOpMUPOBAHHOCTh OTBETCTBEHHOTO OTHOLICHMS K
YUYCHUIO; YBAXKUTCIIbHOTO OTHOLICHUS K TPYAY, HAJIMIUC OIbITa YHAaCTUA B COLIMAJIBHO 3HAYMMOM TPYIC. Oco3Hanye 3HaYeHUs CEMbHU B JKHU3HH YEI0BEKA U
0011IeCcTBa, MPUHATHE IEHHOCTH CEMEHHOM KU3HU, YBAKUTEIBHOE M 3a00TIMBOE OTHOLICHUE K YIEHAM CBOCH CEMbU;

- cOPMHPOBAHHOCTH IEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BHTHS HAayKH W OOIIECTBEHHOW MPAKTHUKH,
YUYHUTHIBAIOLIETO COIMANIBHOE, KYJIbTYPHOE, SI3IKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOTO MUPA;

- OCO3HAaHHOE, YBWKHUTEIBHOE M JIOOPOKENaTeIbHOE OTHOIICHHE K JAPYroMy 4YeEJIOBEKY, €ro MHEHHUIO, MHPOBO33PEHHIO, KYJIbTYpe, S3bIKY, BEpE,
IpaKAaHCKON MO3MIMHU. | 0TOBHOCTh M CIIOCOOHOCTH BECTH TUAJIOT C JPYTMMH JIIOABMHU U JIOCTHTaTh B HEM B3aUMONOHMMaHHs (MACHTH(HKAIUS ceOs Kak
MOJTHOIIPABHOTO CyOBEKTa OOIEHHsI, TOTOBHOCTh K KOHCTPYHPOBAaHUIO 00pa3a mapTHepa 1o AUAJIory, TOTOBHOCTh K KOHCTPYHMPOBAHHIO 00pa3a TOIyCTHMBIX
CIIOCOOOB JTMaora, TOTOBHOCTh K KOHCTPYMPOBAHHIO IMpOIlecca IUaiora Kak KOHBEHIIMOHHMPOBAHHS MHTEPECOB, MPOLEAYDP, TOTOBHOCTh U CIIOCOOHOCTH K
BEJICHUIO [IEPETOBOPOB);

- OCBOEGHHOCTH COLIMAIBHBIX HOPM, ITPaBHJI IOBEJCHUS, poJieii U (hOpM COIMATIBHOM KHU3HH B IPYIIIAX U COOOIIECTBAX;

- ¢(OpPMHUPOBAHHOCTH LIEHHOCTH 3/J0POBOTO U O€3011aCHOT0 00pa3a )KU3HH;

- Pa3BUTOCTh ICTETHYECKOTO CO3HAHHS YePe3 OCBOCHHUE XyI0’KECTBEHHOTO Hace st Hapo 0B Poccuu n Mupa, TBOpUECKON e TETBHOCTH ICTETHIECKOTO
Xapakrepa (CnocoOHOCTh NOHMMATh XYA0)KECTBEHHBIC TPOU3BEICHHS, OTPAKAIOIINE PA3HBIC STHOKYJIBTYPHBIC TPaIUINHU; C(HOPMHUPOBAHHOCTH OCHOB




XYZ0KECTBEHHON KyJIbTYphl O0yYaromuXcs KaK 4YacTU MX OOIIel TyXOBHOW KyJIbTYphl, KaKk 0COOOT0 criocoda Mo3HaHMs KU3HH U CPEJCTBA OpraHU3aLUU
OOIIEHUS; ACTETUUECKOE, SMOLMOHAIBHO-IIEHHOCTHOE BUACHUE OKPY’KAIOIIETO MHpPA; CIIOCOOHOCTh K 3MOIMOHAIBHO-IIEHHOCTHOMY OCBOCHHIO MHpa,
CaMOBBIPKEHUIO M OPUEHTALMM B XYJ0XKECTBEHHOM M HPAaBCTBEHHOM IIPOCTPAHCTBE KYJIBTYpbI; YBAaXEHHE K MCTOPUM KYJbTypbl cBoero OredecTsa,
BBIPQ)KEHHOW B TOM 4YHCJE€ B TMOHUMAaHUU KpPacOThl YEJIOBEKa; MOTPEOHOCTh B OOIIEHUHM C XYJOXKECTBEHHBIMU NPOU3BEICHHUSIMHU, C(HOPMUPOBAHHOCTH

AKTUBHOI'O OTHOIICHUS K TpaAUIUAM XyIlO)KCCTBCHHOﬁ KYJIbTYPbI KaK CMBICHOBOﬁ, ACTETUYECKOM U JIMIYHOCTHO-3HAYUMO I_ICHHOCTI/I);

Memanpeomemmwie pe3yiomamol:

YHuBepcajibHbIe
yueOHbIe 1eiiCTBUs

BbInyCKHUK HAYYHTCS

PeryasituBHbIe
YHHBEPCAJIbHBIC
yueOHbIe 1eiCTBUS

CaMOCTOSITENIEHO ONPEEIATh LeJIn 00ydeHUsl, CTAaBUTh U (JOPMYJIMPOBATh HOBBIE 33J1auy B yueOe U MO3HaBaTeIbHON
JEATENILHOCTH, Pa3BUBATh MOTUBbI M HHTEPECHI CBOEH MMO3HABATENILHOM JIESTEBHOCTH,;

CaMOCTOSITENIbHO TUIAHUPOBATh IMYTH JIOCTUKEHUS LieJIel, B TOM YHCIIe aJlbTepHATHUBHbBIE, 0OCO3HAHHO BHIOMpPATh Hanboee
5 peKTUBHBIE CIOCOOBI PEIEHHs YUEOHBIX 1 TI03HABATENBHBIX 3a/1a4;

COOTHOCUTB CBOM JEHCTBHUS C IJIAHUPYEMBIMHU PE3YJIbTATAMU, OCYLIECTBIIATH KOHTPOJIb CBOEH AEATEIBHOCTH B IIPOLIECCE
JOCTHIKEHUSI pe3yJibTaTa, ONpeelsiTh ClI0cOOb! IEHCTBUN B paMKax MPEUI0KEHHBIX YCIOBHIA U TpeOOBaHUN, KOPPEKTUPOBATh
CBOM JICHCTBUS B COOTBETCTBUM C U3MEHSIOILEHCS CUTyallueN;

) OLIEHMBATH IIPaBUJILHOCTH BBITIOJHEHUS Y4eOHOM 3a/1a4k, COOCTBEHHBIE BOBMOKHOCTH €€ PEILICHUS;

BJIaJIETh OCHOBAMH CaMOKOHTPOJIS,, CAMOOIICHKH, IPUHATHS PELUICHUN U OCYIIECTBICHHUS OCO3HAHHOTO BBIOOpA B yueOHOH 1

[I03HABaTEIbHOU

KomMmyHuKaTHBHBIE
YHHUBepcalbHbIe
y4eOHble 1eiicTBUsI

OpPTraHU30BBIBATh YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIILHOCTh C YUUTENIEM U CBEPCTHUKAMH; paboTaTh
WH/IMBUYaJIbHO U B TPYIIIE: HaXOAUTh 00I1Iee pelIeHue U pa3periath KOH(IMKTH Ha OCHOBE COTJIacCOBaHMs MO3ULIMI U yUyeTa
MHTEPECOB; (HOPMYIMPOBaTh, apIyMEHTUPOBATH U OTCTAMBATh CBOE MHEHHE;

OCO3HAaHHO UCMOJIb30BaTh PEUEBbIE CPEJICTBA B COOTBETCTBUHU C 33]]a4eii KOMMYHHUKAIIMU JJIs1 BBIPA)KEHUS CBOMX YYBCTB,
MBICJIECH U IOTPEOHOCTEN /IS INITAHUPOBAHUS M PETYJISIIUH CBOCH JAESATEIbHOCTH; BIaJICHHE YCTHOW U MMUCbMEHHOM PEeYblo,
MOHOJIOTHYECKON KOHTEKCTHOW PEUBIO;

"~ KOMIIETEHTHOCTH B OGJIACTH HCIIONB30BAHMS HH(POPMAIIHOHHO-KOMMYHHKAIHOHHEIX TeXHOIOrHi (nanee — UKT);

Ilo3HaBaTebLHBIE
YHHMBepcaJIbHbIE
yueOHble 1eiCTBUS

OTIPEACIISATH MOHATHS, CO3/1aBaTh 000OIICHNSI, YCTaHABIMBATH aHAJIOTUH, KITACCU(PUITUPOBATE, CAMOCTOSITEILHO BEIOMPATh
OCHOBAHUS U KPUTEPHUH IS Kilaccu(UKaIiY, yCTaHABIMBATh TPUUUHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH JIOTHUECKOE
paccykJieHne, yMo3akitoueHrue (MHIyKTUBHOE, I€TYKTUBHOE, TI0 aHAJIOTHH) U JIEJIaTh BHIBOJIBI;

CO3/1aBaTh, IPUMEHSTH U MPE0OPa30BBIBATH 3HAKH M CHMBOJIBI, MOJICTTH U CXEMBI JUISI peIICHHS YIeOHBIX U TIO3HABATEILHBIX33/1aY;
HaBBIKaM CMBICIIOBOT'O YTEHUS,

MIPUMEHSATH HKOJIOTMYECKOE MBIIICHUE B I03HABATEIbHOM, KOMMYHUKATUBHOM, COLIMAIbHON TPAKTUKE U

npodeccnoHanbHOM OpUEeHTAIUY;

KYJIbTYp€ aKTUBHOI'O UCIIOJIb30BAHHUS CJIOBAPEU U IPYTUX TOUCKOBBIX CUCTEM.




Ilpeomemmnuwie pezyrvmamot:

TpedoBanus K pe3yabTaTaM 0CBOECHHS

IInanupyemMble pe3yIbTaThl 0CBOEHHS Y4e0OHOI0 peaMeTa, Kypca

OOI1 000 (YyToYHEeHHE U KOHKpeTH3alus)
(ProcC 000)
1) <¢dopmupoBaHue  mNEepBOHAYAIBHBIX OcHoBHBIC NOHATHA XUMHH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX NPEACTABJICHU )
CHUCTEMaTU3UPOBAHHBIX  MPEJCTABICHUA O BrInycKHUK HayuuTCs:
BELIECTBAX, ux IpEeBpaICHHISIX u * OIIMCBIBATH CBOMCTBA TBEPBIX, KUIKUX, Fa3000pa3HBIX BEIIECTB, BBIIEIASA UX CYLIECTBEHHbIE
IPAaKTUYECKOM  TNPUMEHEHUM;  OBJIAJICHUE | TPU3HAKH,

MOHSITHIHBIM anmnapaToM W CHUMBOJIWYCCKUM
SI3BIKOM XMMHH;

2) oco3HaHHe OOBEKTUBHON 3HAYMMOCTU
OCHOB XUMHYECKOW HayKd Kak o00lactu
COBPEMEHHOTO €CTECTBO3HAHUS, XHUMHUYCCKUX
MIpeBpalleHui HEOPTraHUYeCKUX u
OpPraHMYECKUX BEHIECTB KAaK OCHOBBI MHOTHX
SIBJICHUM JKUBOM M  HEXKHBOW  IPUPOJIBI;
yIayOJieHHe TpEeACTaBICHUH O MaTepHaTbHOM
€IMHCTBE MUDA;

3) oOBIaJeHHWE OCHOBAMH XUMHUYECKOU
IPaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATH
U OOBCKTHMBHO  OIICHWBaTh  JKU3HCHHBIC
CUTyalluu, CBS3aHHBIE C XUMHEH, HaBbIKAMU
0e30macHOro  oOpalieHus ¢  BEUIeCTBaMH,
UCTOJBb3YEMbIMH B TOBCEAHEBHOW O KHU3HU;
YMEHHEM aHaJIN3UPOBATh U TNIAHUPOBATH
9KOJIOTMYECKU Oe30MacHOe MOBEICHUE B LIETAX
COXPAHEHUS 3JI0POBbS U OKPYKAIOIICH CPEIIbI;

* XapaKTEepU30BaTh BEIECTBA IO COCTABY, CTPOCHHUIO M CBOMCTBAM, YCTAaHABJIMBATh IMPUYNHHO-
CJIEICTBEHHBIE CBSI3M MEKly TaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

* PAcKpbIBATH CMBICJI OCHOBHBIX XMMUYECKUX TOHATUHI «aTOM», «MOJIEKYJIa», «KXUMHUECKUH dJIEMEHTY,
«IIPOCTOE BELIECTBO», «CII0KHOE BEIIECTBOY, «BAIEHTHOCTDY, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMHUU;

* 1300pakaTh COCTaB MPOCTEHIIMX BEIIECTB C IOMOLIbI0 XHUMHYECKHX (OpPMYNI M CYLIIHOCTb
XUMHUYECKHUX PEAKLUN C TOMOIIBI0 XUMUYECKUX YPAaBHECHUN;

* BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BEILIECTB, a TAK)KE MACCOBYIO JOJIIO
XUMUYECKOI0 JIEMEHTA B COCIMHEHMAX IS OLICHKU UX IIPAKTUYECKOU 3HAYMMOCTH;

* CPaBHUBATBH 110 COCTaBY OKCHJIbI, OCHOBAHUS, KUCIIOTBI, COJIH;

* KJIACCU(ULHMPOBATh OKCHJIbI 1 OCHOBAHUS 10 CBOMCTBAM, KMCJIOTBI U COJIM 110 COCTaBY;

* OIIMCBIBATh COCTaB, CBOICTBA U 3HauYeHHE (B MPHUPOJE U MPAKTUUYECKOM AESITEIbHOCTH YeIOBEKa)
IIPOCTBIX BELIECTB — KHUCIOPOAA U BOJOPOAA;

* 1aBaTb CPAaBHUTCIIBHYIO XapaKTEPUCTUKY XUMUYECKMX OJJIEMEHTOB M BaXXHEHIIUX COCIUHEHUU
€CTECTBEHHBIX CEMENCTB ILEJIOYHBIX METAJUIOB U T'aJIOTEHOB;

* [10JIB30BATHCS J1TAOOPATOPHBIM 000PYIOBAHUEM U XUMUUYECKON ITOCY I0M;

* IPOBOJUTH HECJIOXKHBIE XMMHUYECKHE OMbITHl U HAOIIOJCHHS 3a M3MEHEHHUSIMH CBOWCTB BEIIECTB B
Ipolecce UX MpeBpalleHHid; cCOOM0aaTh NMpaBuiia TEXHUKNA 0€301acCHOCTH MPU NMPOBEICHUN HAOIIOICHUN
U ONBITOB;

* pa3IMyaTh DKCIEPUMEHTAIBHO KHUCIOTHI M WIEJNOYM, IOJb3YyACh WHIUKATOPaMHU; OCO3HABAThH




4) (dhopmupoBaHue YMEHUHN
YCTaHABIMBATh  CBSI3U  MEXKAY  PEAIbHO
HaOJI0IaeMbIMM XMMHUYECKUMHU SIBICHUSAMH U
MPOIIeCCaMU, MPOUCXOSIINMA B MUKPOMHPE,
OOBSICHATH MPUUMHBI MHOTO0Opa3usi BELIECTB,
3aBUCUMOCTh HMX CBOWCTB OT COCTaBa H
CTPOCHHS, a TaKXKE 3aBUCUMOCTb MPUMEHEHHUS
BCIIIECTB OT UX CBOMCTB;

5) mpuoOpeTeHue OIbITa UCIOJIb30BAHUS
pa3IMYHBIX METOJIOB M3yYCHHUs BEIICCTB:
HaONIO/IeHUsI 3a HUX [PEBPALEHUSIMU TPU
MIPOBEJICHUU HECJIOKHBIX XUMHYECKHUX
AKCIEPUMEHTOB c HCIIOJIb30BaHUEM
nabopaTopHOro 000pyA0BaHUS U TIPUOOPOB;

6) ¢dopmupoBaHHE TPEACTaBICHUN O
3HAYEHUH XUMHYECKOW HAYKH B pPEIICHUH
COBPEMEHHBIX IKOJIOTUYECKUX MPOOJIEM, B TOM
9yuclie B TPEJOTBPAIICHUUM TEXHOTEHHBIX U
AKOJIOTUYECKHUX KaTacTpod;

7) nmns  clenmelx W CIabOBUISIIMX
oOyJaromuxcsi: BjaJeHue TMpaBUIaMH 3allUCU
XUMHYECKUX (GOpPMYylI C  HUCHOJIb30BAaHUEM
penbedHO-TOUEYHOM cucTeMbl 00o3HaueHui JI.
bpaiisns;

8) s 00ydaromuxcs ¢ OrpaHUYEeHHBIMHU
BO3MOYKHOCTSIMHU 3JI0POBBS: BJIQ/ICHUC
OCHOBHBIMH JTOCTYITHBIMU METOJIaMU HAy4YHOTO
MO3HAHUS, UCTIOJIb3YEMBIMU B XUMUH.

HEO0OXOIUMOCTH COOIOACHHS MEP O€30MMACHOCTH IPU OOPANECHUH C KUCIIOTAMHE U IIISIIOYaMH.

BbInycKHUK MMOJTy4UT BO3MOKHOCTD HAYUUTHCS:

* TPaMOTHO OOPAIIATHCS C BEIECTBAMHU B TIOBCETHEBHOM KI3HH;

* OCO3HaBaTh HEOOXOAMMOCTh COOJIOCHUS TIPABWJI DKOJIOTMYECKH OE€301acHOrO TOBEICHUS B
OKpYKaroIlIe NPUPOTHON CPENE;

¢* IOHUMATh CMBICII U H€06XOZ[I/IMOCTI) CO6J'IIOI[CHI/I$I HpeI[HI/IcaHI/II\/JI, npeajaracMbiX B HHCTPYKOUAX I10
UCTIOJTb30BAHUIO JICKAPCTB, CPEJICTB OBITOBON XHUMHH U JIP.;

¢ UCIIOJIB30BAaTh HpI/IO6p€TéHHI>IC KIIFOYCBLIC KOMIICTCHTHOCTH IIPH BBIIIOJHCHUU HCCICAOBATCIIBCKUX
IMPOCKTOB 10 U3YYCHUIO CBOfICTB, crIoco00B MOJIYUCHHUA U paCIliO3HABaHU BCUICCTB,

® pa3BUBaTb KOMMYHUKATHBHYIO KOMIICTCHTHOCTH, HCIIOJB3Yys CpCACTBa YCTHOﬁ U IHUCbMEHHOHU
KOMMYHHKAIIMM TIpU paboTe ¢ TEeKCTaMu y4yeOHHMKA M JIOMOJHUTEIBHOM IUTEpaTypoil, CpaBOUYHBIMU
Ta6J'H/IIIaMI/I, MMPOABJIATH TOTOBHOCTH K YBAXCHUIO WHOU TOYKU 3pCHUA TIPU O6CY)KII€HI/II/I PE3YJILTATOB
BBIMIOJTHEHHOMN pa0oThI;

* OGBGKTI/IBHO OLCHHUBATH I/IH(bOpMaL[I/IIO 0 BCHICCTBAX MW XUMHUYCCKHUX IPOHECCaAX, KPUTHUYCCKU
OTHOCHUTBCS K MCEBIOHAYYHON MH(pOpMAIH, HEJOOPOCOBECTHOM pekiiaMe, Kacarollencs UCIOIb30BaHus
PAa3IMIHBIX BCIICCTB.

Ileproauyeckuii 3aK0OH M NMePUOANYECKAS] cCMCTeMa XMMUYecKuX dJjemeHToB . M. MennesneeBa.
CTtpoeHue BemecTBa

BoinyckHUK HAayuuTCA:

* KJI1acCU(UIMPOBATh XUMHUYECKHE DIEMEHThl HAa METAJUIbl, HEMETaJUIbl, JSJEMEHTBHI, OKCUABl H
TUAPOKCUABI KOTOPBIX aM(OTEpHbl, M MHEPTHBIE DSJIEMEHThl (ra3bl) JUIsi OCO3HAHMUS Ba)KHOCTU
YHOPSAOYCHHOCTH HAYYHBIX 3HAHHUI;

* PacKpbIBaTh CMBICH IIEpUOANYECKOro 3akoHa . 1. Menneneesa;

* OMUCHIBATh W XapaKTEepPH30BaThb TaOIMYHYIO (OpPMY MEPUOTUUYECKON CUCTEMBI
JJIEMEHTOB;

* XapaKTepU30BaTh COCTAaB AaTOMHBIX SIJEp W pacIpelelieHHe YHClia 3JIEKTPOHOB MO AJIEKTPOHHBIM
CJIOAM aTOMOB XHMMHYCCKHUX JJICMCHTOB MaJlbIX ICPUOJ0B HCpHO}IH‘—IGCKOﬁ CUCTEMBI, a TAKXXC KaJusgd H
KaJIbIHS;

* pa3yInyaTh BUJIBI XUMUYECKOM CBS3U: HOHHYI0, KOBAJICHTHYIO MOJSPHYIO0, KOBAJEHTHYIO HEMOJISIPHYIO
Y METAJTUYECKYIO;

* 1300pakaTh DJIEKTPOHHO-UOHHBIE (DOPMYIIBI BEMIECTB, OOpPA30BAHHBIX XHUMHYECKUMHU CBSI3IMHU
pa3HOTO BUJIA;

* BBIABIISITH 3aBUCHUMOCTL CBOMCTB BCIICCTB OT CTPOCHHUA HX KPUCTAUIMYCCKUX peHléTOKI HMOHHBIX,
ATOMHBIX, MOJICKYJIAPHBIX, MCTATINIMYCCKHUX;

XUMHNYCCKHUX




a— XapakTCpU30BaATE XUMITHCCKUC ITCMCHTBI T X COCAMHCHITT Ha OCHOBC TTOTOKCHITT STICMCHTOB B
NEePUOANYECKOMN cUCTEME U OCOOEHHOCTEN CTPOEHUS! UX aTOMOB;

b. omuceiBaTh OCHOBHBIE d3Tambl OTKpbITHA [I. V. MeHzaeneeBpIM NEpHOIUYECKOTO 3aKOHA H
NEPUOANYECKON CUCTEMBl XMMHUYECKHX AJIEMEHTOB, )XM3Hb U MHOTOOOPa3HYI0 HAY4YHYIO AEATEeIbHOCTH
Y4E€HOT0;

C. XapakTepu3OBaTb HAYYHOE M MHPOBO33PEHUECKOE 3HAUYEHUE IEPUOJUYECKOrO0 3aKOHA U
MIEPUOJNYECKON CUCTEMBI XUMHUUYECKUX AieMeHToB [[. . Menneneesa;

d. oco3HaBaTh Hay4dHbIE OTKPBITHS KaK pe3yJbTaT JIMTEIbHBIX HAOIIOJEHHI, OIBITOB, Hay4YHOM
[TOJIEMUKH, ITPEOIOJICHHS TPYAHOCTEW U COMHEHUM.

BBIITyCKHHK [TOJTyYUT BO3MOKHOCTb HAYYUThCS:
€. 0CO3HaBaTh 3HAUEHHUE TEOPETUUYECKHUX 3HAHUU JIJIsl TPAKTUYECKOM JIeSITEIbHOCTU YEI0BEKa;

f. ommchIBaTh U3y4eHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSIS IOTUKY CUCTEMHOT'O aHAJIN3a;

g. TPUMEHATh 3HAHUSA O 3aKOHOMEPHOCTSX NMEPUOJUYECKON CHUCTEMBI XMMHUYECKHMX AJIEMEHTOB MAJIs
OOBSICHEHUS U MPEABUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

h. pa3BuBaTh WH(POPMAIMOHHYIO KOMIETEHTHOCTh IMOCPEACTBOM YINIyOJeHHs 3HAHUKA 00 UCTOpUHU
CTAHOBJICHUS XMUMHMYECKOM HAyKH, €€ OCHOBHBIX IOHATUN, MEPUOJUYECKOTO 3aKOHA KAaK OJHOI0 M3
BaXHEHMILINX 3aKOHOB IIPUPO/BI, a TAKKE O COBPEMEHHBIX JOCTH)KEHUAX HAYKH U TEXHUKH.

MHoroo0pa3ue XuMH4eCKHX PeaKkuuii

BrimtyCKHUK HaydIHuTCS:

1.  OOBSACHATH CyTh XMMUYECKHX MTPOLIECCOB U UX MPUHIMITAAIBHOE OTIIMYHE OT (PU3UUECKUX;
j. Ha3bpIBaTh MPU3HAKHU U YCIOBHS IPOTEKAHUS XUMUIECKIX PEaKITHii;

k. ycraHaBnMBaTh MPUHAIIEKHOCTh XMMHUYECKON pEaKIMU K ONpeNeIEHHOMY THUITy MO OJHOMY W3
KJacCU(UKAMOHHBIX TMPU3HAKOB: 1) MO YHMCIy M COCTABy MCXOJHBIX BELIECTB M NMPOJIYKTOB PEAKLUU
(peakiuu COENUHEHMsI, PA3NIOKCHHS, 3aMEIIeHUsT U OOMEeHa); 2) MO BBIJICICHUIO WM TOTJIONIEHUIO
TEIUIOTHI (PEaKIMU 3K30TEPMHUYECKUE U HHIOTEPMHUYECKHE); 3) MO M3MEHEHMIO CTEeMeHEH OKMCICHHUs
XUMUYECKUX DJIEMEHTOB (PEaklud OKHCIUTEIbHO-BOCCTAHOBUTENBHBIC); 4) MO 0OpaTUMOCTH Ipoliecca
(peakiuu oOpaTuMble U HEOOpaTUMBIE);

. Ha3bpIBaTh (PAKTOPHI, BIUAIOLINE HA CKOPOCTh XMMUYECKHUX PEaKLInii;
m. Ha3bIBaTh ()aKTOPHI, BIMIIONINE HA CMEIIEHNE XUMHUYECKOTO PABHOBECHS,

N. COCTaBIATh YPAaBHEHUS AIEKTPOJIUTUYECKOW IUCCOLMALNU KHCIIOT, LIEIOYEH, COJIEH; IMOJIHBIE U
COKpalllEHHbIE MOHHBIE YpaBHEHHS peakiuil OoOMEHa; ypaBHEHHS OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX
peaxuuii;




0. TMPOTHO3UPOBATH MPOIYKTHl XUMHUECKUX PEAKINH 110 PopMysiaM/Ha3BaHUSIM UCXOIHBIX
BEIIIECTB;ONPEIeNIATh UCXOIHbIE BEIIECTBA 110 (popMysiaM/Ha3BaHHUSIM ITPOAYKTOB PEAKIIMHU;

p. COCTaBJIATb  yPAaBHEHUS pEaKLui, COOTBETCTBYIOIINX

IOCJIEI0BATEIBHOCTH («uemouke» )npeBpaIieHnii HEOPraHUUYECKUX BEILIECTB pa3IU4HbIX

KJIACCOB;

q- BBIBIIAATH B IPOLECCE DKCIEPUMEHTA IPU3HAKHU, CBUACTEILCTBYIOIINE O NPOTEKAHUU
XMMHYECKONPEAKIINN;
I. IPUTOTOBIATH PACTBOPBI C ONPEAEIEHHON MaCCOBOM J10JIEM PAaCTBOPEHHOIO BEIIECTBA;

S.  OIPENENSTh XapaKTep CPebl BOAHBIX PACTBOPOB KUCIIOT U LIEN0YEH 110 U3MEHEHHIO
OKpPaCKUUH/IUKATOPOB;

t.IIPOBOIUTH KaYECTBEHHBIE PEAKIIMH, IOATBEPKJAIOLINE HATMYHUE B BOJHBIX PACTBOPAaX BELIECTB
OTJIENbHBIX KATHOHOB M aHNOHOB.

BbIITyCKHUK NTOJIy4UT BO3MOKHOCTD HAYUHUTHCS:
U. COCTaBJISATh MOJIEKYJISIPHBIE U ITOJTHBIE HOHHBIE YPABHEHHUS 10 COKPAIEHHBIM HOHHBIM YPaBHEHHUSAM;

V. TPUBOIUTH IPUMEPHI PEAKIIUI, TOITBEPKIAIOLINX CYLLIECTBOBAHNE B3aUMOCBSI3H MEXTY
OCHOBHBIMMKJIACCaMU HEOPTraHUYECKHUX BEILLECTB;

w. IIPOrHO3UPOBATh pe3ynbTaThl BO3JACHCTBUS  pa3IMYHBIX

(baxTopoB Ha U3MEHEHHE  CKOPOCTHMXMMHUYECKOW peaKkIu;

X. TIPOTHO3UPOBATh PE3yJbTAaThl BO3ACUCTBHS PA3IUYHBIX (DAKTOPOB Ha CMELICHHE
XUMHUYECKOTOPABHOBECHS.

MHoroo0pa3ue BemecTs

BbIlTyCKHUK Hay4HUTCS:

y. OHNpeAensaTh MPUHAJICKHOCTh HEOPraHMUECKUX BEIECTB K OJTHOMY U3 U3yUEHHBIX KJIACCOB/TPYIIIL:
METaJUIbl 1 HEMETAJIBI, OKCU/IbI, OCHOBAHMS, KUCJIOTHI, COJIU;
Z. COCTaBIATH (POPMYJIBI BEIIECTB MO MX HA3BAHHSM;
aa. OIPENENATh BaJICHTHOCTD U CTEIIEHb OKHUCIIEHUS JJIEMEHTOB B BELIECTBAX;

bb. cocTaBnATh (HOpMyIIBI HEOPTaHUUECKUX COCAMHEHHMH M0 BAJIEHTHOCTSIM M CTENECHSIM OKHCIICHUS
9JIEMEHTOB, a TAKKE 3apsAaM HOHOB, YKa3aHHBIM B Ta0JIMIE pACTBOPUMOCTH KUCIIOT, OCHOBAaHUN U COJIEH;

CC. OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHMS (PU3MUECKUX M XUMHUYECKUX CBOUCTB MPOCTHIX BEIIECTB
(MeTaymuioB M HEMETaNIOB) U MX BBICIIMX OKCHJOB, 0Opa30BaHHBIX 3JEMEHTaMU BTOPOTO U TPETHEro
IIEPUOIOB;

dd. Ha3pIBaTh OOIIME XUMHMYECKHE CBOWCTBA, XapaKTepHbIe JUIs TPYII OKCHAOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

€€. Ha3bIBaTh OOIIME XUMHUYECCKHUE CBOHMCTBA, XapPAaKTCPHLIC IJId KAXKXAOTO M3 KJIACCOB HCOPTAaHUYCCKUX




BEIIECTB: KMUCJIOT, OCHOBAHUH, COJICH;
ff. mpuBOAUTH MPUMEPHI peaKIU, MOATBEPIKAAOIINX XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX
BEILIECTB:OKCUAOB, KHUCJIOT, OCHOBAaHHMI U COJICH;

gg. OTIpeNIeNsITh BEIIIECTBO-OKUCIUTEIh U BEIIEeCTBO-
BOCCTAHOBUTEIb B OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUSX;
hh. COCTaBJISITh OKHUCJIUTEIHbHO-BOCCTAHOBUTEIbHBIN
OanaHc (st W3YYCHHBIX peaxIui) 1o

MIPEUIOKEHHBIM CXEeMaM PEeaKIIHii;
il. MPOBOAUTH Ja0OPATOPHBIE OMBITHI, TOATBEPKIAIOIINE XUMUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOBHEOPTaHMYECKUX BEIIECTB;
jj- TIPOBOJHUTH JAOOPATOPHBIE OMBITHI MO MOJIYUYSCHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB:
BOJIOPO/JIA,KUCIIOPO/IA, YTIIEKHUCIIOT0 ra3a, aMMHaKa; COCTABIIATh YPABHEHUS! COOTBETCTBYIOIIMX PEAKITHIA.
BhInyCKHUK MOTYyYUT BO3MOKHOCTD HAYUUTHCS:
kk. mporuo3upoBath XMMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE X COCTaBa M CTPOCHUS;
1l. mporHo3mpoBaTh CIOCOOHOCTH BEMIECTBA MPOSIBISATH OKUCIUTEIBHBIC WU
BOCCTAaHOBUTEIILHBIECBOMCTBA C YUETOM CTENICHEW OKHUCIICHHUS 2JIEMEHTOB, BXOSIINX B €r0 COCTaB;
mm. BBISIBJISITh CYIIECTBOBAHHE M€HETHYECKOI B3aMMOCBSI3U MEXK/Y BELIECTBAMH B
psAy: MPOCTOEBEIIECTBO — OKCHUJ — IHMIIPOKCU — COJIb;
nn. XapakTepu3oBaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM U a30THOW KUCIIOT;
00. TMPUBOAUTH MPUMEPHI YPABHEHUI PEaKIUii, TIKAIUX B OCHOBE IPOMBIIIUICHHBIX
CIOCOOOBIIOIYYEHHUS aMMHUAKa, CEPHOM KUCIOTHI, YyT'yHa U CTaJH;
pp. ONUCHIBaTh (PU3UYECKHE M XUMHUYECKUE IMPOIECCHI, SBIISIOUINECS YacTbl0 KPYroBOpOTa
BEIIECTB BIPHUPO/IE;
qq. OpraHM30BBIBATH, IPOBOIUTH YUCHHUECKUE IPOCKTHI 110 UCCIIEJOBAHUIO CBOICTB BEILIECTB,

HMCIOMIUXBAXKHOC MMPAKTUYCCKOC 3HAUCHUC.




2. COAEPKAHME YYEBHOI'O IPEAMETA, KYPCA

8 kirace

Pazoen 1. Ocnognuvle nonamus xumuu (ypoeensv AmoMHO-MOJIEKYJIAPHBIX RPEOCMAs1eHUIl)

[Mpenmer xumuu. XuMus Kak 4acTh €CTECTBO3HaHMs. BemiecTBa u X cBOWcTBa. MeTObl O3HAHUS B XMMHU: HAOIIOJEHUE, YKCIIEPUMEHT.
[Tpuémer GezomacHoi paboThl ¢ 0O0OpymoBanueM U BemiectBamu. CtpoeHue miuameHd. Yucteie BemecTBa U cMecu. CriocoObl OYMCTKH BEIIECTR:
oTcTamBaHue, (PUILTPOBAaHUE, BBIAPUBAHHUE, KPUCTALIM3AMS, NUCTILIAIUSA. DU3HUecKue U XUMUYECKUE SIBJICHUSA. XUMHUYECKHE PEAKIIUH.
[Ipu3HaKy XMMUYECKUX pPEAKUUHN U YCIOBUS BOSHUKHOBEHHUS U TEUEHUSI XUMUYECKUX PEAKLIUN.

ATOMBI, MOJIEKYJIBI U HOHBI. BelecTBa MOJEKYISPHOTO W HEMOJEKYISpHOro cTpoeHus. Kpucramnnyeckue u aMop(HBIE BelecTBa.
Kpucrannuueckue peléTKy: MOHHAs!, aTOMHAsl ¥ MOJIEKYJIsIpHas. 3aBUCHMOCTb CBOMCTB BEILLIECTB OT TUIIA KPUCTAIIINYECKON PEILIETKY.

[IpocTsle U cioXkHBIE BelecTBa. XUMUYECKUHN 3JIEMEHT. MeTaubl 1 HeMeTalulbl. ATOMHas eIuHuIa Maccbl. OTHOCHUTENbHAs aTOMHAsl Macca.
S3pIk xuMHUHM. 3HAKH XUMUYECKUX DJIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa BeIeCTB. XuMmuueckue (Gopmyibl. OTHOCHUTENbHAS MOJICKYJISpHAS
Macca. KauecTBeHHBIN M KOJIMYECTBEHHBIH COCTaB BellleCcTBA. BoruncneHus no xumuueckum ¢popmysaM. MaccoBasi 10711 XUMUYECKOTO AJIEMEHTA B
CJIO)KHOM BEUIECTBE.

BanentHocTh XuMuueckux sieMeHTOB. OmnpeneneHre BaJEHTHOCTH DJIeMEHTOB Mo ¢opMyne OuHapHbIX coenuHeHuil. CocTaBieHue
XUMHUYECKUX (GOopMyJ1 OMHAPHBIX COCUHEHHH 110 BaJIEGHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE yUYeHHE. 3aKOH COXpaHEHUs1 Macchl BemecTB. JKu3Hb u aestenbHocTh M. B. JIoMoHOCOBa. XUMHUECKUE ypaBHEHUS.
THUIIBI XUMUYECKUX PEAKLIUMN.

Kucnopon. Haxoxnenne B mpupone. Ilomydenune kucimopoga B J1a0OpaTOpuu U MPOMBIIUICHHOCTH. DU3HUECKUE U XUMHUYECKHUE CBOWCTBA
kuciopoa. ['openue. Okcunpl. [Ipumenenue kucinopoaa. Kpyrosopor kucnopona B npupoae. O30H, ajuioTponus kuciopoaa. Bo3ayx u ero cocras.
3amuTa aTMOC(hEepHOTr0 BO3yXa OT 3arpsi3HECHH.

Bomopon. Haxoxnenue B mpupoxe. Ilomydenune Bomopona B J1abOpaTopuu M MPOMBINUICHHOCTH. Du3ndyeckne W XMMHYECKHE CBOWCTBA
Bogopoaa. Bomopox — BoccranoBuTeNb. Mepbl 6e30macHocTy ipu padoTe ¢ Bogopoaom. [Ipumenenne Bogopoa.

Bona. Metonbr onpeneneHusi cocraBa BOAbBl — aHainu3 U cuHTe3. dusmdeckue cBoiicTBa Bojbl. Boma B mpupoae u crnocoObl €€ OYHUCTKH.
Abspanusa Boabl. XUMUYECKHe CBOMCTBa BOJbl. IIpumeHenue Boawl. Boma — pactBoputens. PacTtBopuMocThs BemiecTB B Boje. MaccoBas 10
pacTBOPEHHOTO BELIECTBA.

KonuyecTBennbie oTHomeHus: B xumuu. KonudecTBo BemiectBa. Mok, MomnsipHas macca. 3akoH ABoraapo. MouspHbiii 00BEM Ta30B.
OTHOCHUTENbHAS TUNIOTHOCTH Ta30B. OOBEMHBIEC OTHOIICHUS Ta30B MPU XUMUYECKUX PEaKIUsX.

Baxkneiimme kiacchl HEOPraHUYECKUX coenuHeHun. OKcuapl: coctaB, kinaccudukamnus. OCHOBHBIC W KHUCIOTHBIC OKCHIbI. HomeHkiatypa
okcuoB. du3nyeckne U XUMUIECKUE CBOWCTBA, MOTYyYEHNUE U TPUMEHEHUE OKCHIOB.

I'unpokcunel. Knaccudukanus ruapokcuno. OcHoBanusi. Cocrta. [[&noun u HepacTBopuMble ocHOBaHusA. Homenkiatypa. ®usndeckue u
XUMHUYECKHE CBOICTBa OCHOBaHMM. Peakuius nelitpanuzanuu. [lonydenre u npuMeHeHne OCHOBaHUN. AM(OTEpHbIE OKCHJIBI U THAPOKCHIBI.

Kucnotsl. CocraB. Knaccudukanus. Homenknatypa. @uznyeckre 1 XMMHUUECKUE CBOMCTBA KMCIIOT. BBITECHUTENBHBIHN PsIJl METAILIIOB.



Comu. Cocras. Knaccuduxanus. Homenknarypa. @usznueckue cBoOCTBa coneil. PacTBopuMOCTh coleii B Bojie. XMMUYECKHE CBOKWCTBA COJICH.
Crioco6sI nosyuenus coseil. [Ipumenenue comei.
['enernyeckas cBA3b MEX/1y OCHOBHBIMH KJIACCAMH HEOPIraHUYECKUX COCTUHEHUH.
JdeMoHCcTpauuu
YucThle BelecTBa U CMECH.
CoxpaHeHME CBOICTB BELIECTB B CMECSIX.
Paznenenue rereporeHHbIX cMeceil (PUIIBTPOBAHUEM.
dusnyeckue 1 XUMUYECKUE SBJICHUS.
[Ipu3HaKK XUMUYECKHUX pPEaKLINN.
OnbITH, WUTIOCTPUPYIOIIME 3aKOH COXPAaHEHHsI MACChl BEIIECTB IPU XUMHUECKUX PEaKIMAX.
OO0pa3s1pl TBEPABIX U JKUAKHX BEIECTB KOJIUYECTBOM | MOJIb.
BeiecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOIO CTPOEHHSI.
Meransl.
. Hemerasuibl.
. [Tommyuenue kucnopo/a u3 mepMaHraHara Kajiust 1 CoOMpaHue METOZOM BBHITECHEHHSI BOJIBI.
. T'openue B kucnoposae Maruus, cepsl, pocdopa.
. Pabora anmmapara Kumma.
. HaronHeHne MbUIBHBIX Iy3bIPEN CMECHIO BOJOPOAA C BO3LYXOM U MX IIOJDKUTaHHE.
. IIpoBepka Boopo/ia Ha YUCTOTY.
. T'openue Bonopoaa Ha BO3yXe U B KUCIIOPOJIE.
. Boccranosnenue Booposiom okcuna meau(Il).
. OTHOLIEHKE BOJIbI K HATPUIO, MAarHUIO, MEJIN.
. OTHOLIEHNE BOJBI K OKCHJIaM Oapus U )kenesa.
. UcniplTanne pacTBOPOB 11I€T04YE METHIIOPAHKEM, JTAKMYCOM, (PEHONI(PTATENHOM.
. Bzaumoneticteue okcunos yriepona (IV) u pochopa(V) ¢ Bomoit 1 ucpITaHUE MOTYICHHBIX PACTBOPOB METHIIOPAHKEM, TAKMYCOM,
benonpTanenHOM.
22. OTcyTCcTBHE XUMUYECKOM PEAKIIUHU BOABI C OKCUJIOM KPEMHHS.
23. Cepnasi, a3oTHas1, hochopHass KUCIOTHI KaK MPECTABUTEITN KUCIOPOICOAEPIKAIINX KUCIIOT.
24. ConsiHasi KUCJIOTA KaK MPEICTaBUTENb OECKUCIOPOIHBIX KHCIIOT.
25. O6pa31sl coeit.
26. OTHOIIEHNE METAJIOB K PacTBOPY COJITHOM KUCIIOTHI.
27. BzaumoneiictBue okcuaa meau(Il) c pactBopom cepHOI KUCIOTHI.
28. B3zaumoneiictBue runpoxcuna meau(ll) ¢ pactBOpoM costHON KUCIIOTHI.
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JlabopaTopHble ONBITHI

PN RO =

Onucanue BHEIIHETO BUAa IPOCTHIX U CJIOKHBIX BEIIECTB.

CocraBienne Moienieil MoJieKys1 OMHApHBIX COEAMHEHU.

IIpokanuBaHue MEAHON MPOBOJIOKH B INIAMEHHU CIIUPTOBKH.

O3HakoMJIeHHE ¢ 00pa3liaMi METaJUIOB U HEMETAJUIOB.

OnucaHue BHEIIHET0 BUA IPUPOAHBIX OKCUAOB U COCTAaBIEHHE X (popMyI.
[Tonmyuyenue Bogopoaa B npudope .M. Kuprommuna.

CoOupanue BoJ0poJa METOI0OM BBITECHEHHUS BO3/yXa.

IIpoBepka Bo10po/ia HA YUCTOTY.

M3MeHeHne pacTBOPUMOCTH MEIHOTO KYIIOpOca IIPU Pa3HbIX TeMIEpaTypax.

. B3anmoieiicTBre OKCHIa KaJIBIIMS C BOJIOM.

. I3aMeHeHune okpacKku MHIUKATOPOB B PACTBOPAX KUCIIOT U ILIETIOUEH.
. CpaBHEHHE OKPACKU MHAUKATOPOB B COJITHOW M CEPHOM KUCIIOTaX.

. Onucanue BHEIIHETO BU/Ia U PACTBOPUMOCTHU Pa3HbIX COJIEH.

. Peakuus HeUTpanmsanuu.

15.
16.

Pasnoxxenune ruapoxcuna menu (11) mpu HarpeBanuu.
AmMpoTepHOCTb.

IMpakTnyeckue 3aHATUS

1.

kv

6.

[Tpuemsbr Ge3omacHoi paboThl ¢ 000pyI0BaHKE U BemecTBaMu. CTpOeHHE TUIAMEHHU.

OuncTKa 3arpsI3HEHHON TOBAPEHHOM COJIH.

[TonydeHue u cBOMCTBA KUCIOPOIA.

[Tomyuenue Bo10po/ia U UCCIIEIOBAaHNE €T0 CBOMCTB.

[TpuroTtoBneHne pacTBOpa C OMpPEIeICHHON MacCOBOM J0JIei pacCTBOPEHHOTO BEIIECTBA (COJIH)
Pemenue skcriepuMeHTanbHbIX 3a1a4 0 TeMe «BaxkHeN e KiIacchl HEOPTaHUYECKUX COSUHEHUID.

Pacuernsble 3agaun

Sk =

MaccoBast 10151 XUMHYECKOT'O 3JIEMEHTA B CJI0’KHOM BEILIECTBE.

Pacuer konuyecTBa BellecTBa M0 U3BECTHOMY YMCITY YaCTHL. PacdeTr KoJuuecTBa BELIECTBA 10 YPABHEHUIO XUMHUECKON PEaKIH.
Pacuet MmosnsipHO# Macchl BeriecTBa o ero gopmyJie. PacueTsl Macchl BeliecTBa 0 U3BECTHOMY €T0 KOJIMYECTBY U 0OpaTHBIE PACUETHI.
PacueTsl mo XUMHYECKUM YpPaBHCHUAM MACChI OJHOTO U3 YYaCTHUKOB XUMHYECKOM pcaKknuuu 1o M3BECTHOM Macce APYyroro y4aCcTHuka.
Pacuert nmioTHOCTH ra3a o ero MOJIIpHOM Macce 1 MOJISIPHOMY 00BbEMY.

PacueTsl 10 XMMHUYECKUM YPaBHEHUSM MACChl OJJHOTO U3 YYaCTHUKOB XUMUYECKOH peakIMy M0 U3BECTHOMY 00BEMY JPyroro y4acTHHKA,
HaXOoJsALIEerocs B ra3000pa3HOM COCTOSTHHH.



7. PacdeTsl M0 XUMHYECKUM YpPaBHCHHUAM C UCIIOJIB30BAHUEM 00BEMHEIX OTHOIIIEHUH T'a30B.

Pazoen 2.Ilepuoouueckuil 3aKkon u nepuoouyeckas cucmema xumuydeckux inemenmos /l. U. Menoeneesa. Cmpoenue amoma

[TepBoHayanbHBIE MOMBITKA KIACCH(PUKAIMU XUMUYECKUX dJIeMeHTOB. [loHATHE O Tpymmax CXOJHBIX 3JEeMEHTOB. EcTecTBeHHBIE cemeicTBa
LIEJIOYHBIX METAJUIOB U TaJIOr€HOB. biaropoHeie rassi.

[Tepuoanueckuii 3akon J[. Y. MenneneeBa. Ilepuoanueckas cucreMa Kak €CTECTBEHHOHAy4yHas KiIacCU(UKAIMS XUMHUYECKHUX SJIEMEHTOB.
Tabmuunas ¢opma mnpencTaBiIeHUS Kiaccupukanuu XuMudeckux snemMeHToB. CtTpykrypa Tabmwuipl «[lepmomnueckas cuctemMa XHUMHYECKUX
sanemenToB J[. . MenneneeBa» (kopoTkas ¢opma): A- u b-rpynmsl, nepuoabl. OU3NYECKUN CMBICI TOPSAIKOBOTO IJIEMEHTa, HOMEpa MepHuoia,
HOMEpa I'PYyMIIbI (U1 3JIEMEHTOB A-TpyIII).

Crtpoenue atoma: siipo U dJeKTpoHHas 00oiouyka. CocTaB aTOMHBIX sifiep: MPOTOHBI U HEUTPOHBI. M30TOMmbI. 3aps aTOMHOTO spa, MacCOBOE
4HCII0, OTHOCUTENbHAsA aToMHast Macca. CoBpeMeHHas: (hOpMyIHPOBKA MOHATUS «XUMUYECKUH DTIEMEHTY.

DeKTpoHHas 000JI0UKa aToMa: MOHSATHE 00 SHEPreTUYECKOM YpOBHE (DJIEKTPOHHOM CJI0€), €r0 EMKOCTH. 3amOJHEHUE SJEKTPOHHBIX CIIOEB Y
aTOMOB JIEMEHTOB MEPBOTO—TpeThero nepuoaos. CoBpeMeHHast pOpMyIHUPOBKA MEPHOINUECKOTO 3aKOHA.

3HaueHue nepuoaudyeckoro 3akoHa. Hayunsle noctmwxkenus . 1. MenneneeBa: vcnpaBlieHHE OTHOCUTENbHBIX aTOMHBIX Macc, MpeACcKa3aHue
CYIIIECTBOBAaHMUSI HEOTKPBITHIX 3JIEMEHTOB, MEPECTAHOBKM XHMHMUYECKHX SJIEMEHTOB B mepuoaudeckor cucteme. JKusznp u gestensHocth [, .
Menneneena.

Pa3zoen 3. Cmpoenue eeuwiecmea

DNEeKTPOOTPUIIATETLHOCTh XUMHUUECKHUX AIeMeHTOB. OCHOBHBIC BUJIbI XUMUYECKON CBS3U: KOBAJECHTHAsI HEMOJISIPHAS, KOBAJICHTHAS TOJISIPHAS,
MOHHAsl. BaleHTHOCTB 3JIEMEHTOB B CBETE AIEKTPOHHOU TeopuH. CreneHb okucinenus. [IpaBuia onpeneneHus CTENEeHN OKUCIEHUS JIEMEHTOB.
JdemoncTpanun

1. Monenu KpUCTAIIMYECKHUX PEIIETOK BOJIBI, XJIOPUIa HATPHs, amMa3a u Tpadura.

JlaGopaTopHbIe ONbITHI
1. CocraBnenue Mojenel MOJIEKYI.
2. Ornucanue (PU3NYECKUX CBOWCTB BEIIECTB C Pa3HBIM THIIOM KPUCTAILUTUICCKON PEIICTKH.

9 kJacc

Pazoen 1. Muozoobpazue xumuueckux peaxyuil

Knaccudukanus XUMHUYECKUX pEaKIUi: peakiuu COCIUHEHUS, pa3jIOXKEeHHs, 3aMmelleHus, oOMmeHa. OKUCIUTENbHO-BOCCTAHOBUTEIHHBIC
peakuuu. OKUCIUTENb, BOCCTAHOBUTENb, IPOLIECCH OKUCIEHUSI U BOCCTaHOBIIEHUs. COCTaBICHUE YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ MOMOIIBI0 METO/1a AJIEKTPOHHOT 0 OaaHca.

TernoBbie 3(PPEKTH XUMUUECKUX peaKUUid. DKIOTEPMUUECKHE M IHIOTEPMUYECKUE pEaKIHuH. TepMOXUMHUYECKHe ypaBHEHHs. Pacuérel mo
TEPMOXHUMHUYECKUM ypaBHEHUSIM. CKOPOCTh XUMHUYECKUX peakinuii. MakTophl, BIUAIONINE Ha CKOPOCTh XMMHUYECKHX peakuuid. [lepBoHavdanbHOE
MpEeACTaBICHUE O KaTaJlu3e.



Oo6parumsie peakiun. [IoHATHE 0 XUMUYECKOM PaBHOBECHH.

XVUMHYECKHE PEAaKIMU B BOAHBIX PAaCTBOpaxX. DJIEKTPOJIUTHI U HENeKTpoauThl. Monbl. KaTHoHbl 1 aHMOHBI. ['mapaTHas Teopusi pacTBOPOB.
DNEeKTPOIUTUYECKAs TUCCOLMALINS KUCIOT, OCHOBaHUH U conei. CnaOble U CUIIbHBIE 3JEKTPOIUTHI. CTENEeHb AUCCOLNAIIH.

Peakiun moHHOro oOMeHa. YciOBUS TEUYEHHs peakUuil HMOHHOro oOMeHa 0 KOHIa. XHMMHUYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB
HEOpPraHMYECKUX COEJMHEHUN B CBETE NPEJCTaBICHUNA 00 AJIEKTPOJIUTUYECKOM AMCCOIMALMM M OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMSIX.
[TonsiTHEe 0 TUIpONIU3E CONEH.

JdeMoHCcTpanuu

1. M3MeHeHHs CKOPOCTH XUMHUUYECKOHN pEaKIMK ITPU HArpEBaHUH BEIIECTB.

N3y4eHnue 31eKTporpoBOJHOCTH BEILIECTB U PACTBOPOB.
B3aumopeiicTBue pacTBOpOB: a) TMIPOKCH/Ia HATPUS U @30THOM KUCIIOTHI; 0) CEpHON KUCIOTHI U TUIPOKCHIA KaKsl; B) KapOOHATa HATPUS U
COJITHOM KHUCIOTHI; T) cyibgara menu(ll) u ruapokcuaa kanus.
4. PactBopenue ruapokcuma xeneza(lll) B pactBope cepHOI KUCIOTHI.
5. DHAOTEepMHUYECKUE PEAKIIUH.
6. DK30TEepMHYECKHE PEAKIIUH.
JlaGopaTopHbIe ONbITHI
OxucieHre Mei KUCI0pOI0M BO3/1yXa.
Boccranosnenue okcuna menu(Il) Bomopoaom.
BnusiHue KOHIEHTpaluu Ha CKOPOCTh XUMUYECKOUN PEaKLIUK.
BnusiHue noBepXHOCTH CONPUKOCHOBEHHSI HA CKOPOCTh XMMUYECKOH peakLny.
BnusiHue katanuszaropa Ha CKOPOCTh XUMHUYECKOH PEeaKIUH.
N3yuenre BO3MOKHOCTH B3aMMOJICUCTBUS Map PAaCTBOPOB: a) TUAPOKCHIA HATPUS U a30THOM KUCIOTHI; 0) xnopuaa xeneza(lll) u asornoit
KHCJIOTBI; B) TUAPOKCUAA HAaTpus U xytopua xenesa(ll).
7. OOmme cBOHCTBA KUCIIOT.
8. OOmne CBOMCTBA LIETOYEH.
9. CBolicTBa pacTBOPOB COJIEH.
10. XumMuueckue peakiui pa3HbIX THIIOB.
[MpakTnyeckue 3aHATHSA
1. YCIi10BHs TEYEHUS PEAKIUI B PACTBOPAX JIEKTPOJIMTOB 10 KOHIIA.

bl

O W

Pazoen 2. Mnozooopazue seuiecme
Hemerannel. Manorensl. [lonoxkeHne B mepUOIUYECKOW CHUCTEME XMMMUYECKUX 3JIEMEHTOB, CTPOCHHE MX aToMOB. HaxokneHue B mpupoje.
du3znueckrue U XUMMUYECKHE CBOWCTBA rajaoreHoB. CpaBHUTENbHASA XapaKTEPUCTHKA rajsoreHoB. [lonyueHue u mpyUMeHEHUe rajoreHoB. XJop.



dusnueckrue U XuMudeckue cBoiictBa xiyopa. [Ipumenenue xmopa. Xnopoogopoa. ®usnueckue coiictBa. [lonydyenue. CoinsiHasg kucnora u eé
conu. KauecTBeHHast peakuys Ha XJI0puA-uOHbI. Pacrio3HaBaHue XJ10pua0B, OpOMUIOB, HOIUIOB.

Kucnopon u cepa. IlonoxxeHne B NEpUOIUYECKON CUCTEME XMMMUECKHUX 3JIEMEHTOB, CTpO€HHE HX aToMoB. Cepa. AJIOTpOIUs CEpHI.
Ousnyeckne u xuMuueckue cBoictBa. Haxoxnenwe B mpupopae. Ilpumenenune cepbl. CepoBomopon. CepoBOAOpOIHAsT KUCIOTa U €€ COJIH.
KauectBennas peakuus Ha cynbpua-uonsl. Oxcun cepoi(1V). Guznyeckue n xumuueckue coiictsa. [Ipumenenne. CepHucras KUCI0Ta U €€ COJu.
KauectBennas peakiust Ha cynbhuT-uonsl. Oxcun cepbl(VI). CepHas kucimora. XMMHUYECKHE CBOWCTBA pa30aBiIEeHHON M KOHIEHTPUPOBAHHOU
cepHOi KucnoThl. KauecTBeHHass peakuuss Ha Cyiab(paT-HOHbl. XUMHUECKHE PEaKIMH, JIeKAllMe B OCHOBE IOIYYEHHUS CEpHOH KHUCIIOTHI B
MPOMBIIUIEHHOCTH. [[puMeHeHne cepHON KUCIOTHI.

A3zoT u ¢docdop. [lonoxxeHne B MepUOANIECKON CUCTEME XMMHUYECKHX AJIEMEHTOB, CTPOCHHE WX aTOMOB. A30T, (U3NYECKHE U XUMHUYECKHUE
CBOMCTBa, MOJIyueHHEe U NpuMmeHeHue. Kpyroopor azora B mpupoae. AMmuak. du3znyeckne W XMMHUYECKHE CBOMCTBA aMMHaKa, IMOJIY4YEHHUE,
npuMmeHenre. Conu aMMOHUS. A30THasi KuCioTa U €€ cBoiicTBa. OKHMCIUTENbHbBIE CBOMCTBA a30THOM KUCIOTHI. IlomyueHue a30THOM KHMCIOTHI B
naboparopun. XMMHYECKHE PEaKIUH, JeKallie B OCHOBE MOJyUYEHHUs a30THOM KHUCIOTHI B MPOMBIIUIEHHOCTH. [IprMeHeHne a30THON KHUCIOTHI.
Conu a30THOM KUCIIOTHI M UX IPUMEHEHHE. A30THBIE YI00pEHHUs.

dochop. Amtorporusi dpochopa. Pusnveckue u xumuueckue cBoictBa (ocdopa. Okcua docdopa(V). dochopHas Kuciaora u €€ CoOJu.
dochopubie yaoOopeHus..

VYrnepoa u kpemuuit. [lonoxenue B mepuogMIECKON CUCTEME XMMHUYECKUX JJIEMEHTOB, CTPOCHUE UX aTOMOB. YTJIepod. AJIOTPONus yriiepoaa.
duznyecknue ¥ XUMUYECKHE CBOWMCTBA yriaepoaa. AncopOuus. YrapHblil ras, cBOMCTBa M (PU3MOIOTUYECKOE IEHCTBUE HA OPTaHU3M. Y JIEKHCIBIHA
ra3. YrompHas kuciora u e€ conu. KauecTBeHHas peakuusi Ha kKapOoHaT-moHBI. KpyroBopoT yriepona B mpupozae. OpraHndeckue COeIuHEHHS
yraepoaa.

Kpemuuii. Oxenpn kpemuusa(IV). Kpemnuesas kucinora u €€ conu. Crekino. LlemeHr.

Meramnbl. [lonokeHne MeTaluioB B IMEPUOJMYECKOW CHUCTEME XUMHUYECKHMX 3JIEMEHTOB, CTPOCHHE HX aTroOMOB. MerayuMueckas CBS3b.
dusnyecKue CBOWCTBAa METAIIOB. Psii aKkTUBHOCTH METAILIOB (JIEKTPOXUMUYECKUH PsIl HAPSDKEHUH METAJIIIOB). XMMUYECKHE CBOWCTBA METAJIJIOB.
O6mme crmocoOs! mosrydeHust MeTauioB. CriiaBbl METaJLIOB.

Hlenouynsie Metamibl. [lonokeHne IMETOYHBIX METAIJIOB B IMEPUOJIMYECKON cHCTeMe, CTpOoeHHEe uX aroMoB. HaxoxaeHue B mpupoje.
duznyecKkre 1 XMMHUYECKHE CBOMCTBA IIE€JIOYHBIX MEeTaIOB. [I[puMeHeHNE 1I€TI0UHBIX METAIOB U X COEMHEHUI.

[[lenouno3emenbHble MeTasuibl. [lonoxeHue menoYHo3eMeIbHbIX METAJUIOB B IEPUOANYECKON cCTEME, CTpOeHHE nX atoMoB. Haxoxaenue B
npupojie. Marauuii 1 KaibIui, MX BaKHEHIne coeuHeHHS. JKECTKOCTh BOABI U CITOCOOKI €€ yCTpaHEHUSI.

AmomuHuii. [TonoxeHue aqoMUHUS B IEPUOANUYECKON cucTeMe, CTpoeHue ero atroMa. Haxoxienue B npupoae. @uznyueckrue 1 XuMHYECKUe
cBoiicTBa amoMuHUA. [Ipumenenne amoMuHus. AMPOTEPHOCTh OKCHIA U THIPOKCHU/IA AIFOMUHHUSL.

Keneso. [lonoxenue xenes3a B IEPUOAUUECKON CUCTEME, CTpoeHHe ero atoMa. HaxoxneHnue B npupoae. Puznueckrue 1 XUMUYECKUE CBOWCTBA
Kelesa. BaxkHeilme coelMHenns xKene3a: okcubl, ruapokcusl 1 conn xkenesa(ll) u xenesa(Ill). KayectseHHble peakiuy Ha HoHBI Fe?™ n Fe3*
JdeMoHCcTpauuu

1. ®usnyeckuit cCBOWCTBA HEMETAIIOB (cepa, o, OpoM, KHCIOPO).



Mojenu KpUCTaJUIMYECKUX PEIIETOK aMasa U rpadura.
[Tonydenune xJ10poBOOPOA U3 KPUCTAIUIMYECKOTO XJIOPH/IAa HATPUsI 1 KOHLIEHTPUPOBAHHOMN CEPHON KUCIIOTHI.
«XJIOPOBOIOPOAHBIN (DOHTAH.
OO6pa3ibl MPUPOAHBIX XJIOPHUJIOB.
duznueckue cBoiicTBa OpoMa u oaa.
[Tony4yeHue miacTU4ecKou cepabl.
B3anmoneincTeue cepsbl C KEIE30M.
9. T'opeHue cepbl B KUCIOPOJIE.
10. PactBopenue okcuaa cepsl(IV) B BoJie U MCTIBITAaHHE PACTBOPA HHAUKATOPOM.
11. PacTBOpeHne cepHOI KUCIIOTHI B BOJE.
12. O6yrnuBaHue KOHIICHTPUPOBAHHON CEPHON KHCIOTOH OPraHMYECKUX BEIIECTB.
13. BzaumoielicTBUE KOHIIECHTPUPOBAHHBIN CEPHON KMCIIOTHI C MEBIO.
14. Topenwne dpocdopa B KHCTOPOE.
15. Tlonyyenue aMmMuaka.
16. «AMMuauHbIii POHTAHY.
17. BaumoielicTBrE MEAU C PACTBOPOM M KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTOM.
18. Pa3noxxeHne HUTpaTa Kajaus IpU HarpeBaHUH.
19. Kpucrannuueckue pemeTky aimMasa u rpadura.
20. Axcop61ust yriém ra3oB; TOpeHHE YIS B KUCIOPOJE.
21. 'openue xenesa.
22. B3aumoielicTBUE LIMHKA C PACTBOPOM COJISTHON KUCIIOTHI.
23. BeiTecHeHue Meu Keae30M u3 pactBopa cyibdara meau(Il).
24. B3anmMo1eiCTBHE KeJie3a ¢ CEPOM.
25. IlaccuBupoBaHue *kene3a KOHIEHTPUPOBAHHOM a30THOM KUCIIOTOM.
JlaGopaTopHble ONBITHI
N3yueHne CBOMCTB COSTHOM KMCIIOThI KaK 3JIEKTPOJINUTA.
KauecTBeHHas peakuys Ha XJIOPUI-HOH.
PaccmoTtpenue o0pa31oB NpupogHbIX TaJIOT€HUI0B.
KavectBenHas peakuus Ha CyIb(UA-HOH.
N3ydeHue cBOMCTB pacTBOpa CEPHOM KUCIIOTHI.
KauectBeHHas peakiys Ha cyJib(haT-HOH.
KavectBenHas peakuus Ha GocaT-HoH.
Ancop6uust yriém pacTBOPEHHBIX BEIIECTB.
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9. BzaumopeiictBue okcuaa yriaepozaa (IV)c pacTBopom ruipoKcuaa KambIus ¢ 00pa3oBaHueM KapOoHaTa U THIPOKapOOHATA KAIIbITUSI.
10. Paznoxenune ruipokapOOHATOB MPH HATPEBAHUM.

11. KauecTBeHHas peakiusi Ha KapOOHATHI.

12. O3HakoMyeHHE ¢ 00pa3IiaMy MPUPOIHBIX U NCKYCCTBEHHBIX CHITMKATOB.

13. Psan akTUBHOCTH METAJLIOB.

14. AMGOTEpHOCTh THAPOKCHIA ATTFOMUHUS.

15. BzaumoeiicTBue xenesa ¢ pactBopoM cyibdata meau(Il).

16. Ilonyuenne ruapokcuaa xemneza(ll).

17. Tlonyuenne ruapokcuna xemneza(lll).

18. Bzaumoneiicteue runpokcuaa xxenesa(Ill) c pactBopom constHOM KUCIIOTHI.
19. KauecTBenHas peakmus Ha noHbI xxene3a(ll).

20. KauecTBeHnHbIe peakiiuu Ha noHbI xemne3a(lll).

21. O3HakomIIeHHE ¢ (PU3NUECKIMHU CBOMCTBAMH METAJUIOB U UX CILJIABOB.

IIpakTH4eckue 3aHATHA

1. Pemenue sxcniepumenTanbHbIX 3a1a4 «Hemeramisl VI-VII rpynmn u ux coeguHeHUs».
[Tonyuenne aMmMuaka 1 u3ydeHue ero cBoiict. KapOoHatsl.
Pemenne sxcniepuMeHTanbHbIX 3a1a4 «Hemertamsl I[V-V rpynin u Ux coequHEHU».
OOmue XMMUYecKre CBONCTBAa METAJIOB.
Pemenne skcniepuMeHTaNIbHBIX 3a1a4 « MeTauibl U UX COCUHEHMSD.

i

Pazoen 3. Kpamkuii 0030p saricHeniuiux op2anuydeckKux eeuiecme

[Ipenmer opranuyeckoi xuMuu. Heopranumyeckue W OpraHMYECKHE COCAMHEHHs. YTIEpOa — OCHOBA XM3HM Ha 3emie. OcoOeHHOCTH
CTPOEHHU aTOMa yIiIepoJa B OpPraHUYECKUX COCTUHECHUSX.
VYranesonopoasl. IlpenenbHble (HachIIEHHBIE) YIVIEBOAOPOABL. MeTraH, 3TaH, HpONaH — MPOCTEHIINE MPEACTABUTEIN HPEIEIIbHBIX

yriieBo1oposoB. CTpyKTypHBIE (OPMYJIBI yTIEBOAOPOAOB. ['OMONOTHYECKUN psii TPEAETbHBIX YTIAeBOAOpPOAOB. ['oMosorn. ®uszndeckue u
XUMUYECKHE CBOMCTBA MpENENbHBIX YriaeBOAOpOAOB. Peakiuu ropeHust W 3amelneHus. HaxoxxneHue B mpupojie NpeleibHbIX YriIeBOAOPOIOB.
[Ipumenenue meTtaHa.
HenpenenbHble (HEHACHILIEHHBIE) YTIEBOAOPOAbl. DTUJICHOBBIN Pl HEMPEACNbHBIX YIIIEBOAOPOAOB. DTuiieH. DU3NUecKue U XUMHUYECKUE
cBoiicTBa sTMieHa. Peakuus npucoeannenusi. KauecTBeHHble peakinu Ha 3TwieH. Peakius nonumepusanuu. [lonustunen. [lpumenenue stusnena.
ALIeTUIIEHOBBIH psAJl HENPEIENbHbBIX YIVIEBOAOPOI0B. AnieTriieH. CBolicTBa aleTiiieHa. [Ipumenenue aneTuineHa.



[IpousBoaubie yraeBogopoaoB. KpaTkuii 0030p OpPraHMYECKUX COCAMHEHHWH: OJHOATOMHBIE CHHPTHI (METAHOJ, 3TaHOJ), MHOTOATOMHBIC
CIUPTHI (ITHICHIJIMKOb, TIUIEPHH), KApOOHOBbIE KHUCIOTHI (MypaBbUHAs, YKCYCHasl), CIOXHBIE 3(UpPBI, KHUPHI, YIIeBOb! (TJIIOKO3a, caxaposa,
Kpaxmall, [eJUTF0JI03a), aMUHOKUCIIOTHI, Oesku. Ponb GenkoB B opraHusme.

[ToHsiTHiE O BBICOKOMOJIEKYJISIPHBIX BemiecTBax. CTPyKTypa MOJMMEPOB: MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALINN.
[TonuaTHieH, MOMUIPONUIIEH, MOJTUBUHIIXIIOPHI.

3. TEMATHYECKOE IINTAHUPOBAHHE
€ YKa3aHHEM KOJIMYeCTBAa 4YaCOB, 0TBOJMMbIX HA OCBOCHHE KasK10i TeMBbI.

8 kJacc (68 yacon)

TeMmbl

| OcHOBHBIE BHU/IbI 1€ATECJIBbHOCTH

Paznen 1. OcHoBHBIE OHATHSI XUMHUH (YPOBEHb ATOMHO-MOJIEKYJIAAPHBIX NpeAcTaBaeHuit) (49 1)

IIpeamer xumuu
(6 yacoB)

[Ipenmer xumuu. XuMusl Kak 4acTh €CTeCTBO3HaHHUs. BemiectBa
U X CBOMCTBA.

MeTo/1p1 TO3HAHUS B XUMUHU.

[IpakTndeckass pabGora 1. Ilpuémbr Oe3omacHOW pabOTHI C
obopyoBanueM U BemectBaMu. CTpoeHUe TIaMeHHU.

UncTele BeEmIECTBA M CMECH. CnocoObl  OYHCTKH BCIICCTB:
OTCTauBaHUC, (bHJ'ILTpOBaHI/Ie, BBIIIApUBAHUC, KpUCTAJIM3aAlUA,
JUCTHUIIIALHA.

IIpakTudeckas pabora 2. OuncTKa 3arpsA3HEHHON MOBAapEHHOU
COJIH.

DU3NYECKUE U XUMUYECKUE SIBJICHUS. XMMUYECKUE PEAKIIUH.

JdemoHcTpanuu. O3HakoMJIeHUE c 1ab0opaTopHBIM
obopymoBaHueM; NpuéMbl Oe3omacHor paboThl ¢ HUM. CrocoObI
OUMCTKHM BEIIECTB: KpUCTAIM3alus, IucTWusinusa. Harpesanwue
caxapa. Harpesanue napaduHa. I'openne napaduHa.
B3anmopeiictBue pacTBOpoB: KapOoHaTa HATPUS U COJISTHOM
kucnothl, cynbdara meau(Il) u runpokcuna Hatpus. Bzanmoneii-
cTBUE cBexeocaxaénHoro ruapokcuaa menu(Il) c pactsopom

Paznuuate nmpeaMeTsl
HayK.

HaOmrogaTh CBOMCTBA BEIIECTB M MX HM3MCHEHHUS B
X0/I€ XUMUYECKUX PEAKIIHI.

Y4uThCSA MPOBOAUTH XUMUYECKHI IKCIEPUMEHT.

Cobmo1aTh paBuiia TEXHUKHA OE30MTaCHOCTH.

Oka3pIBaTh MEPBYIO TOMOIIb TPU OTPaABICHUSX,
0)KOorax W TpaBMaX, CBS3aHHBIX C pEaKTHBAMH U
7a00paTOpHEIM  000pYyJIOBaHHEM. 3HAKOMUTBCS C
71a00paTOPHBIM 000PYIOBAHUEM.

N3yuatk cTpoeHue miaMeHu, BhIABUTAs TUTIOTE3bI U
MPOBEPSISt UX SKCIEPUMEHTAIIBHO.

PaznuyaTh MOHATHS «YHUCTOE BEHICCTBO» U «CMECH
BEILICCTBY.

YMeThb pa3aendarb CMECH METOJaMu OTCTauBaHWUS,
(bUIbTpOBaHUS U BBIIAPUBAHUS.

Paznuuare Gpuznueckue 1 XUMUYECKUE SIBIICHHUS.

Onpenenars NPU3HAKA XUMUYECKUX PEaKIUM.

HU3y4CHUA CCTCCTBCHHBIX




Tembl OcHOBHBIE BU/bI 1eSITEJIbHOCTH
TJIIOKO3BI TIPY OOBIYHBIX YCIIOBUSIX U MPU HArPEBaHHH. @dukcupoBaTh B TeTpaau HabOIIOgaeMble MPU3HAKH
JlaGopaTopuble  ombIThl. Paccmorpenue BEILIECTB C | XMMHYECKUX peaKIuil
pas3nuuHbIMM  (pU3MUEeCKUMH CBoiicTBamu. Pasnenenue cmecu ¢
MOMOIIbI0 MarHuTa. [IpumMeps! GU3NYECKUX U XUMHUECKUX SIBICHUIMA
IlepBoHavaabHbIE ATOMBI, MOJIEKYJIBI I HOHBI. Paznuuate mMOHATHS —«aTOM»,  «MOJIEKYJIa,
XUMUYECKHUe BemectBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOEHUS. | «XMMHYECKHUH JJIEMEHT», «HOH», «IJIEMEHTapHbIE
nousTus (6 Kpucrannnaeckue pemeérku. YacTHUIbDY. Pa3nnuaTh NOHATHUS «BEIIECTBA
4acoB) [Ipocteie u cioXHBIE BemiecTBa. XHUMHUYECKHUE DBJEMEHTBL. | MOJIEKYJISIPHOTO CTPOCHUSD) u «BEIIEeCTBA
Mertasuibl 1 HEMETaJUTbI. HEMOJICKYJIIPHOTO  CTPOECHUS». dopMyIHpOBATH
SA3bIK XUMUHU. 3HAKM XMUMHYECKUX 3JE€MEHTOB. OTHOCHUTENIbHASI | ONpPEAEIICHUE MOHATHUS «KPUCTAIMYECKUE PEHIETKIY.
aTOMHas Macca. OOBsCHATH 3aBUCHMOCTHh CBOMCTB BEIIECTBa OT THIA
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB. €ro KpUCTAJUIMYECKOMN PEeIETKH.
Xumuueckue popmynsl. OTHOCUTENbHAS MOJEKYJIIpHAs Macca. OnpenensaTh OTHOCUTEIBHYIO aTOMHYIO —Maccy
KauecTBeHHBII 1 KOJIMUECTBEHHBIN COCTAB BELIECTBA. 9JIEMEHTOB U BAJIEHTHOCTD 3JIEMEHTOB B OMHAPHBIX CO-
MaccoBas 10711 XUMHYECKOTO 3JIEMEHTA B COCTAaBE BEILIECTBA EMHECHUSIX.
Onpenenarb cOCTaB MPOCTEUIINX COEIUHEHUN IO
UX XUMHYECKUM (popmyram.
Xumnyeckune BanentHocts.  OmpepneneHne  BaJEHTHOCTH — DJIEMEHTOB IO XapakTepu3oBaTh ~ XUMHUYECKHE  PEAKIUU  C
ypaBHenus (7 (bopmynaM OMHAPHBIX COCAMHEHUI. IIOMOILBIO XUMUYECKUX YPABHEHUN.
4acoB) CocraBrneHrne XUMHUECKUX (POpMyT OMHAPHBIX COEIWHEHUH MO Paznuyath MOHATHSA «UHOCKC» U «KOADDUITECHT;

BaJICHTHOCTH.
ATOMHO-MOJIEKYJISIPHOE YYCHHE.
3aK0OH COXpaHEHUS MAaCChI BEIIECTB.
XUMHYECKUE yPABHEHUS.
Tunbl XUMHUYECKUX peaKLuil.
KontponbHasg pabGora Ne 1

XUMHUYECKHUE TOHSITUS.
JdemoncTpauuu. IIpumepsl IPOCTBIX M CIOKHBIX BEIIECTB B

pasHBIX arperaTHbiX coctosiHuAX. lllapocrepikHeBble Mojenu

MOJIEKYJI ME€TaHa, aMMHaKa, BOJbI, XJIOPOBOAOPOJa, OKCUIA

yriepona(1V). Moaenu KpUCTATHYECKUX PEMIETOK PAa3HOTO THUIIA.

OnbIThI, MOATBEPKIAIOIINE 3aKOH COXPAaHEHHUSI MacChl BEIIECTB.

1o TEME «HepBOHaLIaJ'II)Hble

«CXeMa XUMHUYECKOM peaKklun» U «ypaBHEHUE XU-
MHUYECKON peaKium.

PaccuntbiBaTh  OTHOCHUTEIBHYIO  MOJEKYIISIPHYIO
maccy mo (¢GopMmynaMm BemecTB. PaccuuThiBaThH
MacCoBYIO JIOJII0 XMMHMYECKOTO OJJIEMEHTa B CO-
€MHEHHH.

VYcranaBnuBaTh MpocTeimme GopmMyIibl BEECTB 10
MacCOBBIM JIOJISIM 3JIEMEHTOB.

[Tonb3oBatbes uH(popManuen u3 JIPYTUX
HNCTOYHHKOB IJId IMMOATOTOBKH KPaTKHUX COO6HI€HI/II\/'I.

l'otoBUTH Ipe3eHTaIUU IO TEME
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JlaGopaTopubie omnbIThl. O3HaKOMJIEHHE € 00paslamMH MPOCTHIX
(MeTayquibl M HEMETaJlIbl) M CJOXKHBIX BEIIECTB, MHUHEPAJOB U
ropueix nopon. Pasznmoxxenune ocHoBHoro kapOonarta meau(Il). Pe-
aKIMs 3aMELIEHUST MEIU KEJIE30M.

Pacuérubie 3a1a4M. Brruncnenue OTHOCUTEIBHOU
MOJICKYJISIPHOH Macchl BemectBa 1o ¢Gopmyse. Beraucinenue
MacCOBOM J0JIM 3JIEMEHTA B XUMHUYECKOM COETUHEHUH.
YcranoBneHue mpocTeieit GopMybl BEIIECTBA IO MAacCOBBIM
JIOJISIM 3JIEMEHTOB.

KucJiopoa.
I'openne (5
4acoB)

Kucnopon, ero obmas xapakrepuctuka. [lomyuenue kuciopoza.
DU3NYECKUE CBOMCTBA KUCIOPOAA.

XUMUYECKUE CBOMCTBA U MPUMEHEHUE Kuciopoaa. OKCHUIbIL.
Kpyrosopot kuciopoaa B Ipupoae.

IIpaktudeckas padota 3. [ToaydyeHue u cBOMCTBa KUCIOPOAA.

O30H. Aj10oTpOnuUs KACIOPOA.

Bo3nyx u ero cocrtaB. 3ammTa arMoc(epHOro BO3IyXa OT
3arpsI3HCHUM.

Hdemoncrpanun. Dusnyeckue u
kuciaopona. Ilomyuenme U coOupaHue KHUCIOpPOJAa METOJOM
BBITECHEHUS BO3[yXa M METOJOM BBITECHEHUS BOJbl. Y CIIOBUSA
BO3HUKHOBEHHUS M IHpekpaiieHus ropenus. IlomydeHue o030Ha.
Omnpenenenue coctaBa BO3ayxa.

JlabopaTopHblie onbIThl. O3HaKOMIIEHHE C 00pa3IlaMu OKCHIOB

XHUMHNUYCCKHEC CBOMCTBa

HccnenoBate  CBOMCTBA  M3Y4aeMbIX  BEIIECTB.
Habmonate gusnueckue 1 XUMHUYECKUE MPEBpaILCHHS
U3y4aeMbIX BEIECTB.

Pacnio3HaBaTh ONBITHBIM ITyTEM KUCIIOPOJ.

OnuchiBaTh XUMUYECKHE PEaKIiy, HAOJI01aeMbie B
X0l A€MOHCTPALIMOHHOTO U JTaOOpaTOPHOIO SKCIIEPH-
MEHTA.

Jlenate BBIBOABI M3 PE3YJBTAaTOB NPOBEAEHHBIX
XMMHYECKHX OIBITOB. Y4YacTBOBaTh B COBMECTHOM
00CYX/IeHUH  pe3ynbTaToB  ombIToB.  OKa3bIBaTh
NEPBYI0 TIOMOIb MpPH OTPABJICHUAX, OXKOrax H
TpaBMax, CBSI3aHHBIX C PEAKTHBAMHU U JIAOOPATOPHBIM
o0opynoBanueM. CocTaBiiTh (QOpPMYJIbl OKCHUIOB IO
U3BECTHOM BAJICHTHOCTH JJIEMEHTOB. 3alUChIBATH
IIPOCTEUIINE YPAaBHEHUS  XMMHYECKMX  PEAKLUU.
[Tonp3oBaTbes MHGOpManKel U3 APYTrUX HUCTOYHUKOB
JUISL TIOATOTOBKH KPATKUX COOOILIEHUIA.

['oTOBUTH Ipe3eHTAIMH IO TEME

Boaopoa (3 yaca)

Bogopo, ero o0rmiast xapakTepUCTHKA H HAXOXKJICHUE B TIPHPOJIC.

[Tonyyenne Bomopoga W ero (QuU3MYECKue CBOMCTBa. Mepbl
0€301acHOCTH MpU padboTe C BOAOPOIOM.
XUMUYECKHE  CBOWCTBA BOJOPOAA U €r0  INPUMEHEHHE.

[pakTuueckas pabota 4. IlonyueHue Bogopoaa U UcClIeJOBaHUE

HccnenoBaTh CBOMCTBA M3y4aeMBbIX BEILIECTB.

HaGmonats dusnueckue " XUMHAYECKHE
IIPEBPALICHNS H3Y4acMbIX BEILECTB.

OnwuceIBaTh XUMUYECKHE PEAKIINHU, HAOII0JaeMbIe B
XO07Ie IEMOHCTPAIIMOHHOTO U TAOOPaTOPHOTO IKCIIEPH-
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ero cBouCTB. JlemoHcTpanuu. Ilomydenue Bogopona B ammapare
Kunma, mpoBepka BOAOpOJa Ha 4YHMCTOTY, F'OpPEHHME BOJOpPOJA Ha
BO3IyXe U B KHUCIOpOAE, coOMpaHHE BOAOPOJAa  METOAOM
BBITCCHEHHS BO3lyXa U BOJBI.

JlabopaTopHble onbIThI. B3aumoaeiicTBue BOIOPOAa C OKCUIOM
meau(I)

MEHTA.

Pacno3HaBaTh ONBITHBIM ITyTEM BOJOPOLI.

Cobmnroate mpaBuia TEXHUKH 0€301TaCHOCTH.

Jenare BBIBOABI M3 PE3YJILTATOB IIPOBEIEHHBIX
XMMHMYECKHX OIIBITOB. Y4YacTBOBaTb B COBMECTHOM
O0OCYX/IEHUH  PE3yJbTaTOB  OIBITOB.  3alUCHIBATh
IPOCTEUIINE YPAaBHEHMS  XUMHUYECKMX  PEAKLUU.
[Tonp3oBatbess MHGOpManKER U3 APYTrUX UCTOYHUKOB
JUISL IOATOTOBKH KPAaTKUX COOOIIEHUIA.

['otoBUTH IpE3eHTaIMK IO TEME

Bona. PacTBops! Bogna. Meroas! onpeneneHus cocTaBa BOAbl — AHAJIU3 U CUHTES. KOHUEHTpaluu
(7 uacos) Bopna B npupoze 1 cnocoObl €€ 04MCTKU. Adpainus BOAbI. HccenenoBaTth CBOMCTBA U3Y4YaEMBbIX BELIECTB.
PusnyecKkre 1 XMUMUYECKHE CBOMCTBA BOIBI. [I[puMeHeHne BOIbI. Ha6monate ¢buznueckue 51 XUMHUUYECKUE
Boga —  pactBoputens.  PactBopbl.  HacklieHHble U | IpeBpalieHUs U3y4acMbIX BEILECTB.
HEHACBILIECHHBIE PACTBOPBI. PaCTBOPUMOCTB BENIECTB B BOJE. OnwuceIBaTh XUMUYECKUE PEAKIMH, HAOII0JaeMble B
MaccoBast 107151 paCTBOPEHHOTO BEIIECTBA. XOZIe IEMOHCTPALIMOHHOTO U JIAOOPATOPHOIO IKCIIEPU-
[Tpaktuyeckas pabota 5. IIpuroToBieHne pacTBOPOB COJIEH ¢ MEHTA.
ONpeeI€HHON MacCOBOU J10JIEH PAaCTBOPEHHOIO BEILIECTBA. Jlenate BBIBOIBI M3 PE3yJNbTATOB IMPOBEACHHBIX
IToBTOopenue u 06061eHune no remam «Kucnopoay, «Bomgopoay, | XUMHYECKUX ONBITOB. YUYacTBOBATH B COBMECTHOM
«Bopna. PactBopb». OOCYX/IEHUM  Ppe3yJIbTaTOB  OINBITOB.  3aIllUCBIBATh
KonTtposbnas padora Ne 2 nmo remam «Kuciaopon», IIPOCTEHIINE YPaBHEHHUS XMMHMYECKUX  PEAKLHUU.
«Boxopoa»,«Boxa. PactBopbi». Breraucnare MacCOBYIO JOJTIO pacTBOPEHHOTO
JdemoncTpauuu. Ananu3 Boasl. CuHTe3 BOAbl. B3anMoneicTerue | BemiectBa B pacTBOpPE, MacCy  pacTBOPEHHOIO
BOJIbI C HATPUEM, KAJIBLIUEM, MATHUEM, OKCUJIOM KaJIbLIMs, OKCUIOM | BEUIECTBA M BOJBI AJIS IPUTOTOBIIEHUS PacTBOpa OIpe-
dochopa(V) u ucnbITaHUE NOJYUYEHHBIX PACTBOPOB MHAMKATOPOM. | JAEIEHHOW KOHLEHTPALMU.
Pacuérnpie 3amaun. Haxoxnenne MaccoBOM J0JIM paCTBOPEHHOTO l'oToBUTE pacTBOpPBl C ONPEAECIEHHON MAacCOBOM
BEILIECTBA B pacTBOpE. BpruncieHne Maccol pacCTBOPEHHOTO JI0JIEW PaCTBOPEHHOIO BEILIECTBA
BEILECTBA U BOJABI JJI IIPUTOTOBJICHUS PACTBOpPA C ONPEAEIEHHON
MacCOBOM J0JEH.
KonuyecTBeHHbIC Mounb — eMHHLIA KOJIMYECTBA BenlecTBa. MomspHas Macca. Hcnons30BaTh BHYTPU- U MEXKIPEIMETHBIE CBS3H.

OTHOILIEHHS B
xumum (5 yacos)

Brruucnenust mo XuMU4eCKUM YPaBHEHUSIM.
3akoH ABoraapo. MonsipHblii 00BEM ra3oB.

PaccunteiBaTh  MOJSIpHYIO
OTHOCHUTEJIBbHYIO INIOTHOCTh I'a30B.

Maccy BE€HOICCTBA,
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OTHOCHUTENIbLHAS IJIOTHOCTH I'a30B.

OOBEMHBIC OTHOIIIEHUS TA30B IMPU XUMHYECKHX PEAKITUSIX.

JdemoncTpaunu. XvMHUYECKUE COCAMHEHUS KOJTUYECTBOM
BelrecTsa 1 MoJIb.

Pacuérnbie 3agaun. BeramciaeHns ¢ MCIIOJIB30BaHIEM HOHITHIA
«Maccay, «KKOJIMYECTBO BEIIIECTBA», KMOJIIPHASI MACCA», «MOJISIPHBIN
00bEM». OOBEMHBIC OTHOIIIEHHUS Ta30B MTPH XUMHYECKUX PEaKITUIX.

Beruucnasate 1o XumudeckuM — QopMyinam
XUMUYECKHM  YpPaBHEHUSAM  MacCy, KOJIMYECTBO
BEIIIECTBA, MOJSIPHBIM OOBEM 1O W3BECTHOM Macce,
MOJIIPHOMY ~ 00BEMY, KOIMUYECTBY OJHOTO U3
BCTyrIaIOH_[I/IX NN HOquaIOHIHXCSI B peaKHI/II/I
BEIIECTB. BBUHCIATE OOBEMHBIE OTHOIIECHHS TIa30B
HpI/I XUMHUYCCKUX peaKI_[I/ISIX. I/ICHOJ'H)SOBaTI) HpI/IMepI)I
pelIeHUs] TUIOBBIX 3a]ay, 3aJaYHUKU C MpHU-
BCI[éHHLIMI/I B HUX aJIT'OPUTMaMHU PCHICHHA 3a1a4

BaxHeiine
KJIACCHI
HEOPraHUu4YecKux
coenunenuii (10
4acoB)

Oxcunpl: knaccudukals, HOMEHKIIATypa, CBOWCTBA, TIOTyUYeHHE,
MIPUMEHEHHE.

Iunpokcunel. OcHoBaHus: KiaccuUKAMsl, HOMEHKIATYpA,
MoJTy4eHue. Kinaccudukarys, HOMEHKIATypa, CIocOObl OTyYeHUsI.

Xumuueckue cBoicTBa ocHOBaHUU. OKpacka WHIUKATOPOB B
IEJIOYHOM M HeWTpaibHOM cpenax. Peakuuss HeWTpanuzanuu.
IIpuMeHeHne OCHOBaHUI.

AMQoTepHbIE OKCUJIBI ¥ THIPOKCHIBI.

Kucnotel. Coctas. Knaccudukanus. Homenkmarypa. [lomydenne
KHCJIIOT.

XUMHYECKUE CBOKCTBA KUCTIOT.

Comm: coctaB, KiIaccupuKkamus, HOMEHKJIATypa, CIOCOObI
TTOJTyYCHHUS.

CBoiicTBa coJjieH.

I'eneTnueckas CBSI3b MEXITY OCHOBHBIMU KJIaccamMu

HEOpPraHMYECKUX COEANHEHUN.

ITpakTnyeckasi padora 6.PenieHre sKkCIepUMEHTAIBHBIX 3a4a4
o TeMe «BaxkHeline Ki1acchl HEOPraHUYECKUX COCTUHEHUI.

KontponpHass pabora 1o TemMe «OCHOBHBIE  KJIacChI
HEOPraHUYECKUX COCAUHEHUI».

demoncTpamuu. OOpa3ipl OKCHUIOB, KHUCJIOT, OCHOBAHMH U
comed. HeuTtpanuzanuss 1IENOYM KUCIOTOM B  NPUCYTCTBHH
unankaTopa. JlabopaTtopHsie OnbIThl. OMBITHI, TOATBEPKAAOIIIE

HccnenoBaTh CBOMCTBA M3y4aeMbIX BEILIECTB.

HaOmronars buznIecKue u XUMHUUYECKUE
MPEeBPAIICHHS U3Y4aeMbIX BEIIECTB. XapaKTEePH30BATh
COCTaB U CBOMCTBA BEIUECTB, OTHOCAIIUXCI K
OCHOBHBIM KJIACCaM HEOPTAaHUYECKUX COCTMHEHUH.

3anuchIBaTh MPOCTEHINNE YPaBHEHHUS XUMHUYECKUX
peaKiui.

OnuchIBaTh XMMHUYECKHE PEaKIMU, HaOII0JaeMbIC B
X0J1€ IGMOHCTPAIIMOHHOTO U JIA0OPATOPHOTO IKCIEPH-
MEHTA.

Jlenate BBIBOJBI W3 PE3yJIbTATOB TMPOBEACHHBIX
XAMHYECKHX OIIBITOB. Y4YacTBOBAaTL B COBMECTHOM
00CYKICHUN pe3yIbTaToOB OTIBITOB.
KnaccudunupoBats nzydyaemble BEIIECTBA MO COCTaBY
u cBoiicTBaM. CoCTaBIsITh (DOPMYJIBI OKCHIOB, KUCIIOT,
OCHOBaHHH, COJIEH.
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XUMHUYECKHUE CBONCTBA OKCHJIOB, KHCIIOT, OCHOBaHUH, aM(pOTEPHBIX
THAPOKCHJIOB U COJICH

Paznen 2. Ilepuoanyeckuii 3aKoH ¥ MepUoOANYECKAs] CHCTEMA XUMHYECKHUX 3JIEMEHTO

B /I. U. MenpneneeBa. Ctpoenne aroma (10 u)

Knaccudukanus xuMuyeckux 31eMeHToB. [loHsATHE O rpymmax
CXOJIHBIX 3JIEMEHTOB.

ITepunonnueckuit 3akoH /I. 1. Menneneesa.

[leproanueckast Tabmuua XUMHYECKHX 3JEMEHTOB (KOpPOTKas
¢opma): A- u b-rpynmnsl, nepuosl.

Crpoenne aroma. CocraB aTOMHbIX  saep.  M3oTomsl.
XUMUYECKHUI 3JIEMEHT — BUJI aTOMa C OJJMHAKOBBIM 3aps0M Spa.

PacrnionoxeHue 3JIEKTPOHOB MO  HHEPreTUYECKUM  YPOBHSIM.
CoBpemenHas GopMyIHPOBKA MEPHOINUECKOTO 3aKOHA.

3HaueHue nepuoauveckoro 3akona. Hayuneie noctwxkenus /1. W.
Menneneena.

[ToBTOpenune u o6obmenne mo teme «llepuoamdeckuii 3aKoH H
nepuoanyecKas cucteMa  xumudeckux anemeHto J[. U
MenneneeBa. Crtpoenne aromay. Ilepronuueckas cuctema Kak
€CTeCTBEHHOHAyYHas KiIacCH(PHUKAINSI XUMUYECKUX HIIEMEHTOB.

JemoncTpanuu. dusnueckue CBONCTBA IIETOYHBIX METAIIOB.
B3aumoneiictBue okcumoB HaTpus, Maraus, (ocdopa, cepbl C
BOJOM,  HCCIEIOBAaHHUE  CBOWCTB  MOJYYEHHBIX  MPOIYKTOB.
B3aumopeiicteue HaTpus M Kanusg ¢ BOJOM. DU3HYECKHE CBOMCTBA
rajoreHoB. BzaumopeiicTBue ajalOMUHUS C XJOpOM, OpoMOM H
HOJIOM.

KnaccudunumpoBatb ~ u3ydeHHbIE  XUMHUYECKUE
3JIEMEHTHI U UX COEMHEHUS.

CpaBHMBaTh CBOICTBA BEUIECTB, MPUHAJIEKAIINX K
pa3HbIM KjaccaM, XHMHUYECKHE DJJIEMEHThl pa3HbIX
TpyI.

VYcraHaBiuBaTh BHYTPU- U MEXIPEIMETHBIE CBS3H.

®opMmynupoBath nepuoandeckuil 3axkoH /[I. U.
MeHeneeBa 1 paCKpbIBaTh €r0 CMBICIL.

XapakTepus3oBaTb  CTPYKTYpy  IEPUOAMYECKOMN
TaOJIUIIBI.

Paznuuate nepuonsl. A- u b-rpynmel. OObACHATH
(buznueckuit CMBICII MOPSIIKOBOTO HOMEpA
XMMHUYECKOI'0 3JIEMEHTA, HOMEPOB I'PYMIIbl U IIEPUOJA,
K KOTOPBIM 3JIEMEHT MPUHAJUICKUT B MEPUOANYECKON
CHCTEME Maccay, «3JIEKTPOHHAsE 00O0JIOYKa,
«OJIEKTPOHHBIN CJIOW» («IHEPTETUYECKUN YPOBECHbBY).
Onpenensrsb YHCIIO IIPOTOHOB, HEHUTPOHOB,
3JIEKTPOHOB Yy AaTOMOB XUMHYECKHX 3IJIEMEHTOB,
UCTIONB3Ysl TepuoanuecKyro Tabmuiy. CocTaBisiTh
CXEMBl CTPOCHHMS aTOMOB MEPBbIX 20 >BIEMEHTOB
NEPUOINIECKOIN CUCTEMBI AJIIEMEHTOB.
XapakTepru3oBaTb XUMHUYECKHE AJIEMEHThl HA OCHOBE
UX TIOJIOKEHUS B MEPUOANYECKON CUCTEME U OCOOEH-
HOCTEU CTPOEHUS UX aTOMOB. [[enaTh yMO3aKIIOUECHUS
O XapakTepe MW3MEHEHMsI CBONCTB XHMHUYECKHUX
3JIEMEHTOB C YBEJIIMYEHUEM 3apsAJI0B ATOMHBIX SIIEDP.

HccnenoBaTh CBOMCTBA N3y4aEMBbIX BEILIECTB.

Habnronats buznueckue u XUMHUYECKHE

[IPEBPALLICHNS] N3Y4aEMbIX BELIECTB.
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Pa3nen 3. CTtpoenne BemecTBa. XuMnueckas cBsi3b (9 1)

DNEKTPOOTPULIATENIBHOCTh XUMUYECKUX 3JIEMEHTOB.

CBSI3b.
Honuag cBi3b.

CTEIICHEeH OKHCIICHUS JIEMCHTOB.
OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC PEaKIn.

MeHz[eneeBa», «CTpOCHI/Ie aToMay, ((CTpOGHI/Ie BCIICCTBaA».

COCI[I/IHGHI/Iﬁ C KOBAJICHTHBIMH U HOHHBIMHU CBA3SIMU

KoBanentnas cBa3b. [lonspHas u HenossipHas KOBaJIEHTHAast

BalleHTHOCTh U CTEIIEHb OKHCIICHUS. HpaBI/ma ONpCACIICHUA

Konrtponsnast pabota nmo temam «llepuonnueckuii 3akon . U.

Jemonctpanuu. ConocraBieHne GU3NKO-XUMHUECKUX CBOHCTB

®dopmynHupoBaTh OTIpeIeIICHUS MTOHSATUN
«KOBAJIGHTHAsl HETIOJISIPHASI CBSI3b», «KOBAJICHTHAs
MOJIApHAsl ~ CBSI3bY, «HOHHAS  CBS3BY, «CTCIICHBb
OKHUCJICHUS», «IIIEKTPOOTPUILIATEITHHOCTHY.

OnpenensTh TAII ~ XUMUYECKOH  CBS3U B
COCJIMHEHUSIX HAa OCHOBAaHUM XUMHUYECKOU (POPMYIIBI.

OnpenensiTh cTENEHb OKUCICHUS JIEMEHTOB B
coenuHeHUsX. COCTaBIATH (POPMYIIBI BEIIECTB IO
CTEIIEHU OKUCIICHMS DJIEMEHTOB. Y CTaHABIINBATh
BHYTPH- H MEKIIPEIMETHBIC CBSI3H.

CocTaBnsaTh  CpaBHUTENbHBIE U
TaOJIMIIEI, CXEMBI

00o01aromue

9 kuacc (68 yacoB)

Tema | | OcHOBHBIE BH/IbI 1€ATeJILHOCTH
Pa3nen 1. Muoroo6pa3ue xumuieckux peaxkuuii (16 u)
Kaaccnpuxanus OKHUCIINTENEHO-BOCCTAHOBUTEIBHBIEC PEAKIINH. Knaccudumnuponatsb XUMHUYECKHE pEaKIuu.
XUMHYECKUX Peakuuu coenuHeHus1, pa3noKeHUs, 3aMEIICHHSI 1 [TpuBOIUTH MpUMEPHI peaKIMi Ka>KJ0ro TUIIA.
peaKHI/Iﬁ oOMeHa C TOYKU 3pCHUA OKHUCJICHUA nu Pacno3naBath OKHCJIUTECIIbHO-BOCCTAHOBUTCJIBHBIC

BOCCTAHOBJICHHUSL.

TennoBoii 3d ekt XUMHUUECKUX peakuuid. DK30- U
SHIOTEPMUYECKHUE PEAKIUH.

Ckopocth xuMuueckux peakuuil. [lepBoHauanbHble
MIPEACTABJICHUS O KaTaJIu3e.

IIpakTnuyeckas paGora 1. M3ydyenue BiausHuUA
YCIIOBUM MPOBEACHUS XUMHUYECKOM pPEakiuu Ha €€
CKOpOCTb.

OOpatumbie u HeoOpaTuMmble peakuuu. [loHsTHE O
XMMHUYECKOM paBHOBecuu. JleMoHcTpanuu. [Ipumepst

peakuuu. OnpenensiTe OKUCIUTENb, BOCCTAHOBUTEIb, IIPOLIECC
OKHUCJICHUS1, BOCCTAaHOBJICHHUS.

Habmionate ¥ oONHMCHIBaTH XUMHUYECKHUE PEAKIHUU C
MOMOILIbI0 ~ €CTECTBEHHOTO  sI3bIKa M fA3bIKA  XHUMHH.
HccenenoBate ycinoBusi, BAUSIOIIAE HA CKOPOCTb XMMHYECKOU
peakuuu. ONuUChIBaTh YCIOBUS, BIMSIONIME HA CKOPOCTb
XUMHYeckor peakuuu. [IpoBoauTh TIpynmnoBble HaOIIOAECHUS
BO BpeMsl INPOBEACHHUS JEMOHCTPALMOHHBIX  OIIBITOB.
Y4acTBOBaTh B COBMECTHOM OOCYXJICHUU pE3YJIBTATOB
onbITOB. COCTABIISITH TEPMOXUMHUECKUE YPABHEHUS PEAKITHIA.
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9K30- 51 OHIOTEPMUUYECKUX peaKuui.
BzaumopeincTeue 1UMHKAa € COJSHOW M YKCYCHOM
KHCJIOTaMH. B3amMopeicTBue TIpaHyJIMPOBAHHOIO
LIMHKa ¥ LHAHKOBOW IBUIM C COJSHOM KHCIIOTOM.
Bzaumopeiicteue oxcuma wmenu (II) ¢ cepnoit
KHUCJIOTOM pPa3HOM KOHILICHTPAlMM IIPU  PAa3HBIX
Temneparypax. ['opeHue yriisi B KOHIIEHTPUPOBAHHOM
a30THOM Kuciore. ['opeHue cepel B PaCIUIaBICHHOU
CEJINTPE.

PacuéTHpie 3amayn. BpluucieHuss 10O TEPMOXH-
MUYECKUM YPaBHEHUSIM peaKLUn

Beruucnare  temwmoBoit  addekr  peakumd  mo e
TEPMOXUMHYECKOMY YPaBHEHUIO.

XuMunueckue

peakuuM B  BOJHBIX
pacTBopax
DJIEKTPOJIUTHYECKast
AUCCOLMALAS

CymHocTe  mpolecca  AJICKTPOJUTUYECKOW  JHc-
COIMAIINH.

Jlucconuanys KUCIoT, OCHOBAaHHUH U COJICH.

Cnabble U  cuibHble  3JeKTpoiuThl.  CTeneHb

JIACCOLUAIINH,

Peakiiuu nonHoro ooMeHa M yCiioBUs X MPOTEKAHHUS.
XuMHYECKHE CBOIiCcTBa OCHOBHBIX KJIacCOB
HEOPraHUYeCKHX COEJUHEHUH B CBETE IIpej-
CTaBJIECHUH 00 DJICKTPOJIUTHYCCKON IUCCOIMAIMHN M
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUIX.
XuMHYecKue CBOIiCcTBa OCHOBHBIX KJIaCcCOB
HEOPraHUYeCKHX COEJUHEHUH B CBETE Tpej-
CTaBJICHUH 00 DIICKTPOIUTHYCCKON IUCCOIMAIMKN M
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIX.

Tuoponus coiel. O06001enue o TEMaM
«Knaccudukarus XUMHYECKUX peaKuuin» "
«DIEKTPOIUTHYECKAS TUCCOIUAIIUSY

Ilpaktuueckag pabora 2. Pemenue  skcme-

PUMEHTAIBHBIX 3a1a4 1o TeMe «CBOMCTBa KHCIOT,
OCHOBAaHHUH U COJIEH KAK JJIEKTPOIUTOBY.
Koumponvnaa paboma Ne 1 no temam «Krnaccudu-

O0600maTe 3HaHus 0 pacTBopax. [IpoBoauTe HabIIOMEHUS
3a TIOBEIEHHWEM BEIIECTB B pPACTBOpaX, 3a XUMHYECKUMHU
peakuuAMH, IMMPOTCKAIOIMIMMHA B PAaCTBOPAX.

@opmMyIHpPOBaTh ONPEACIECHUS MOHITUN <«BJIEKTPOIIUTY,
«HEDJICKTPOJIHT, (QNEKTPOJUTHYCCKAST  JTUCCOIHAIINSD).
KonkperusupoBaTh TOHATHE «HOH». O000mIATH TOHATHS
«KATHOHY», «aHHOHY.

HccnenoBaTh CBOHCTBA PACTBOPOB AIIEKTPOJIUTOB.

OnuceIBaTh CBOICTBa BCIICCTB B Xoae
JEMOHCTPAIIMOHHOTO ¥ JIA0OpATOPHOrO0  3KCICPHUMEHTA.
Cobmronathb npaBuia TEXHUKHA 0€30I1aCHOCTH.

XapakTepu3oBaTh YCIOBHSI TEUYEHUS pEaKIHil B pacTBOpax
AJIEKTPOJIUTOB 10 KOHIA. OnpenensiTh BO3MOKHOCTb IPOTEKa-
HUS peakiuii unoHHOoro obOmeHa. [IpoBoauTH TpyNIOBBIE
HAOJIOJIEHUS] BO BpEMs IPOBEJEHUS JEMOHCTPALMOHHBIX U
nabopaTtopHbIX OnbITOB. OOCYyXkAaTh B TpyIIax pe3yibTaThbl
OTIBITOB.

OOBSCHATH CYIIHOCTh PEaKIuii HOHHOTO OOMEHa.

PacnioznaBath peakiyy HOHHOrO OOMEHa.

CocTaBsITh HOHHBIE YPAaBHEHUS PEaKLUil.

CocTaBsITh COKpalEHHbIE HOHHBIE YPABHEHUSI PEaKIIUi




Tema

OcHoBHbBIE BUIbI 1eITEJILHOCTH

Kalusl XUMHYECKHX peakiuit» U «DJIEKTPOIHUTH-
yecKasl JUCCOLMAIUD.
JlemoncTpaiu. lcnbiTaHue pacTBOPOB BEIECTB Ha
AJIEKTPUYCCKYIO TPOBOJUMOCTh. JIBHXKCHHE HOHOB B
AJIEKTPUUECKOM TIOJIE.
JIabopaTopHble  OIBITHI.
pacTBOpaMu JICKTPOJIUTOB

Peakimu oOMeHa MexIy

Pa3nen 2. Muorooopa3sue BemectB (43 4)

Hemeramnbl  (o01mast
XapaKTepPUCTHKA
HEMETAJIOB 10 HX
MOJI0KEHH IO B
NepPUOAUYECKOM
cUCTeMe XHMMHYECKUX
3JIEMEHTOB).
3aKoHOMEpHOCTH
U3MEHEHUs1 B IIe-
puogax H rpynmax
puzuvecknx U
XHUMHYECKHX CBOMCTB
MPOCTBIX BeLLeCTB,
BBICIIMX OKCHIOB U
KHCJIOPO/CO-
AepKAIMUX  KHCJIOT,
00pa3oBaHHbIX
HeMeTaJlJIaMHu
BTOPOI0 U TPEThEro
NepHoa0B
I"asiorennbl

[TonokeHue TamoreHoB B MEPUOIUIECCKON TabIuIe u
cTpoeHue ux aroMoB. CBOHCTBa, NOJYYEHHE U
MIPUMEHEHHUE TaJOreHOB.

Xiop. CBOMCTBA U MPUMEHEHHE XJIOpAa.

XJI0pOBOAOPO/;: ITOJIy4YEHUE U CBOKCTBA.

ConsHas KucioTa u €€ CoJu.

[IpakTuyeckas padora 3. [lonyyeHue cosiHON KUCIOTHI

U U3y4YeHUE €€ CBOUCTB.

JleMoHcTpanun. @PuU3NYecKue CBOWCTBA TaJIOTE€HOB.

[TonyueHue xJ10pOBOIOPOA U PACTBOPEHUE €O B BOJE.

OOBSCHATH  3aKOHOMEPHOCTH  W3MEHEHHUS  CBOWCTB
HEMETaJUIOB B epUoJax U A-rpyrrax.

XapakTepu3oBaTh rajoreHbl Ha OCHOBE UX IOJIOKEHHUS B
nepuonnueckor cucreme Jl. 1. MenzaeneeBa u ocoOeHHOCTEH
cTpoeHHs uX aTOMOB. OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOWMCTB TaJIOTEHOB TI0 MEPUOAY U B A-TpyImmax.

OnuceBaTh CBOICTBa BEIISCTB B X0JIe
JEMOHCTPAIIMOHHOTO ¥ J1abOpaTOPHOTO  DKCIEPHMEHTA.
CobmoiaTh TEXHUKY Oe3omacHOCTH. Pacro3HaBaTh OMBITHBIM
MyTEM COJISTHYIO KUCJIOTY M €€ COJTH, OPOMU/IBI, HOIUTBI.

Hcnonb3oBath npuoOpeTEHHBIE 3HAHUA W YMEHUS B
MPAKTUYECKON AECATETbHOCTH U MOBCEAHEBHOM KU3HU C LIEJIbIO
0e30macHOro OOpalieHus C BEIIECTBAMH W MaTepHallaMd U
AKOJIOTUYECKH TPAMOTHOT'O MOBEICHUS B OKPYKAIOILEH cpelie.
BpluncnsaTe MaccoByr0 0N PAacTBOPEHHOTO BEIIECTBA B

pactBope

Kucaopon n cepa

[TonoxkeHue KuCIopoaa M cepbl B MEPUOANIECKOM
CUCTEME XMMHUYECKHX 3JIEMEHTOB, CTPOEHUE UX ATOMOB.
AJ10TpONNS CEPHI.

XapaxTtepuszoBatb 35eMeHTsl [VA- rpynnsl (IOATpyNIbI
KHCJIOpPOJ1a) HA OCHOBE UX IOJIOXKEHUSI B IEPUOIUIECKON
cucreme JI. . MenaeneeBa u 0cCOOCHHOCTEH CTPOCHUS WX




Tema

OcHoOBHDbIE BUbI A1eITeILHOCTH

CBoiicTBa 1 MPUMEHEHHE CEPBHI.

Ceposogopon. Cynbhubl.

Oxcup cepp(I'Y). CepHucrast KUCI0Ta U €€ COJIH.
Oxcup ceppi(Y'1). CepHast kucioTa v €€ coju.

OxucnuTenbHbIe CBOMCTBa KOHLEHTPUPOBAHHON
CEpPHOM KHUCJIOTBHI.
Ilpaktuueckas  pabora 4.  Pemenune

OKCIICPUMCHTAJIbHBIX 3a/la4 I10 TCMC «KI/ICJ'IOPO,ZL H ccpar.

Pemenne pacu€THbIX 3a1a4.

JleMoHCTpauy. ANJIOTPOIHBIE MOIU(PHUKAIIMU CEPHI.
OO0pa31bl IPUPOAHBIX CYIb(YUIIOB U CYIb(ATOB.
J1abopaTOpHbIE ONBITEI.

O3HakomiIeHHE ¢ 00pa3amMu cepbl U €€ NPUPOAHBIX
COEIMHEHUH.

KauecTBeHHbIE peakllu Ha CyIbPUI-, CYTbOUT - U
CyJb(aT-uOHBI B PacTBOpE.

PacuérHble 3amaun. BbIYMCIEHMS 110 XHMHYECKUM
YPaBHEHMSM MaccChl, 00béMa M KOJIMYECTBA BEILECTBA
OJIHOTO W3 IMPOJAYKTOB PEAKIHUH I10 Macce HCXOIHOTO
BEIleCTBA, O0BEMY MM KOJMYECTBY  BEILECTBa,
COJZIEPIKALIETO ONPEACIEHHYIO JOJII0 IPUMECEH.

aToMOB. OOBSCHATH 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB
anemeHToB [VA- rpynmnsl o nepuoay u B A-rpynmnax.

XapakTepru3oBaTh AUIOTPOIHIO KHCIOPOJAa M CEphl Kak
OJIHY U3 MPUYMH MHOT000pa3us BELIECTB.

OnuceiBaTh CBOIiCTBa BEILIECTB B Xoze
JIEMOHCTPAllUOHHOTO U J1a0OpaTOpHOro  3KCIEPHUMEHTA.
Cobmoniate TexHUKY Oe3omacHOCTH. OKa3blBaTh IEPBYIO
IIOMOLIb IIPU OTPABJIEHUAX, 0XKOTaX M TPAaBMax, CBSI3aHHBIX C
peakTHBaMH W JabopaTOpHBIM 0OopymoBaHHeM. OmnpenensiTh
IIPUHAUIEKHOCTh BEIECTB K OINPENEIEHHOMY Kjaccy Co-
CIVHECHUM.

ConocraBisaTh CBOICTBa
KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOTHI.

3anuchiBaTh YpaBHEHMS pEAaKIUM B HOHHOM BHJIE C

PacriozHaBaTh ONBITHBIM ITyTEM PacTBOPBI KUCIIOT,
CyIb(QUIBL, CYIb(UTHI, CYTb(ATHL

Hcnonb3oBaTe npuUOOpPETEHHBIE 3HAHUS M YMEHHUS B
IIPAKTUYECKON EATEIbHOCTH U ITOBCEJHEBHOM KU3HHU C LICIIbIO
Oe3omacHOro oOpalleHus ¢ BELIECTBAMU U MaTepHajlaMHu U
DKOJIOTUYECKH I'PAMOTHOIO ITOBEJCHUS B OKPYIKAIOLIECH cpene.
BbIuuciaTe 1mo XMMHYECKMM YpaBHEHHUSM MaccCy, O0bEM H
KOJIMYECTBO BEIIECTBA OJHOIO W3 NIPOAYKTOB pEAKLUUU II0
Macce HCXOJHOIO BEUIeCTBA, OO0BEMY WIM KOJIMYECTBY
BEILIECTBA, COAEPKALIETO OMPEAEIEHHYIO 100 PUMECEH.

['0TOBUTH KOMIIBIOTEPHBIE TPE3EHTALIMH 10 TEME

pazbaBieHHON u

A3ot u ¢pochop

[Tonoxenue azora u ¢ochopa B NEPUOIUYECKOI
CUCTEME XMUMHMUYECKHUX AIEMEHTOB, CTPOCHHE UX aTOMOB.
A30T: CBOMCTBA U IPUMEHEHHUE.

Avvuak. @usndeckne ¥ XUMUYECKHE CBOMCTBA.
ITonyuyeHue u npuMEHEHUE.

[Ipaktuyeckas pabGora 5. IlomydyeHue aMmuaka H
U3Y4YEHUE €ro CBOUCTB.

XapakTepu30BaTh 3J1€MEHThl VA- rpymnmsl (MOArPYyMIbl a30Ta)
Ha OCHOBE HX IMOJIOKEHHsSI B TNEPUOJAMYECKON cHucTeMe u
0COOEHHOCTEH CTPOCHUS UX ATOMOB.

OOBSICHATh 3aKOHOMEPHOCTU M3MEHEHUS CBOMCTB AJIEMEHTOB
VA-rpynnsl. XapakTepu3oBaTh ajuloTponuio ¢ochopa Kak
OJIHy U3 IPUYMH MHOT000pa3us BEIIECTB.

OnuchIBaTh CBOMCTBA BEUIECTB B XOJI€ IEMOHCTPAIMOHHOTO U




Tema

OcHoOBHDbIE BUbI A1eITeILHOCTH

Conu ammoHUS.
A3zoTHas kuciorta. CtpoeHue MojeKkyJbl. CBOMCTBa
pa30aBIIEHHON a30THOM KHUCIIOTHI.
CBoiicTBa KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI.
Conu a30THOM KHCTOTHI. A30THBIE YAOOpEHUSI.
docdop. Amnorponus pocdopa. CoiicTBa
dhocdopa.
Oxcun hocdopa(V). @ocdopHas kucnora u e€
conu. DocdopHbie yT10OpeHHUs.
Jlemonctparmu. [Tonydyenne ammuaka u ero
pacTtBopeHue B Bojie. OOpa3isl IPUPOIHBIX HUTPATOB U
docdaros.
JIaGopatopHele onbITEL. B3anmoneiicTBue comneit
aMMOHUS CO IIETI0OYaMHU

nabopaTtopHoro  skcnepumerTta.  CoOmromath  TEXHUKY
6e3omacHocTd.  Okas3blBaTh ~ NEPBYI0  MOMOIIb  IpH
OTpaBJICHUSIX, 0KOraxX M TPaBMax, CBSI3aHHBIX C PEaKTUBAMH U
71a00paTOPHBIM 000pyIOBaHUEM. VYcranaBiuBaTh
INPUHAJIKHOCTh  BELIECTB K  OMNpENelI€HHOMY  KIlaccy
COCIMHEHUN.

ComnocTaBnsiTh CBOICTBa pa30aBiIeHHOMN u
KOHLICHTPUPOBAHHOM a30THON KHMCJIOTHI.

CocTaBisiTh ypaBHEHMsI CTYNEHUYaTOW JUCCOLMALMU Ha

npumepe GocHopHO KUCTOTHI.
3anuchIBaTh YpaBHEHUS PEAKIMI B MOHHOM BHJIE C YKa3aHUEM
nepexoa JIEKTPOHOB.
Pacnio3naBaThk ONBITHBIM IIyTEM aMMHUAK, pacTBOPBI KHCIIOT,
HUTpar- U (Qocdar-uonHbl, MOH amMmoHus. Mcmonb3oBaTh
npuoOpeTéHHbIE 3HAHUS W YMEHHS B NPAKTUYECKOH Je-
ATEJIHHOCTH M TOBCEAHEBHOW >KM3HH C IEJIbI0 0€30MacHOro
oOpallleHus1 ¢ BELIECTBAMH M MaTepualaMd U SKOJIOTMYECKU
I'PaMOTHOT'O TOBEJEHUS B OKPYKAIOLIEH cpelie.
Bpruucnsate MaccoByIO 10JIH0 paCTBOPEHHOTO BELIECTBA B
pactBope. [Tonb3oBarbest uHpOpManMed U3 Jpyrux
UCTOYHUKOB JIJIs TOATOTOBKH KPATKUX COOOIICHUH.

I'0TOBUTH KOMIIBIOTEPHBIE IPE3EHTALIMU 10 TEME

Yriepoa u KpeMHUi

IlonoxxeHue yriepona M KpEeMHHs B IEPUOJUYECKON
CUCTEME XMUMHMUYECKUX AJIEMEHTOB, CTPOCHHE UX aTOMOB.
AnnotponHbie MOAU(UKAIINH YTIEPOaa.

XWMHYECKUE CBOMCTBA yTiiepoa. AacopOorusi.
VYrapHsblii ra3, cBoicTBa, GU3UOIOTHUECKOE ACHCTBHUE

Ha OpPTraHU3M.

Yraekucnslid ra3. YrojbHasi KUCIOTA U €€ COJIN.
KpyroBopot yriepozaa B npupoze.

[Ipaktuyeckas  pabora 6. Ilomyuenue  okcuaa
yriepona(IV) u nzyuenue ero coiicts. PacrioznaBanue

Xapaktepu3oBath 3ieMeHThl IVA- rpynmel  (MOArpyHIbI
yIiaepoAa) Ha OCHOBE HX IIOJIOKEHUS B MEPHOIUYECKON
cUCTEME M 0COOCHHOCTEH CTPOSHHSI UX aTOMOB.

OOBSICHATh 3aKOHOMEPHOCTU U3MEHEHUSI CBOICTB 3JIEMEHTOB
IVA- rpynmsi.

XapakTepu30BaTh AJUIOTPOIHUIO yIriepoa Kak OHY U3 NPUYHH
MHOT000pa3usl BEIIECTB.

OnuceiBaTh CBOMCTBA BELIECTB B XO/€ JEMOHCTPALIMOHHOTO U
nabopatopHoro  skcnepumenta.  CoOmogaTb  TEXHHUKY
6e3onmacHocTH. COMOCTaBIATh CBOWCTBA OKCHJIOB yIjiepoaa U




Tema

OcHoOBHDbIE BUbI A1eITeILHOCTH

KapOOHATOB.

Kpemuuii u ero coenunenus. Cmexno. Llemenm.
Koumponwvnas pavoma Ne 2. no teme «Hemeramiby.
Jemonctparuu. Moaenn KpUCTaINTnYeCKUX PEMIETOK
anMasa u rpadura. OOpasipl MPUPOTHBIX KapOOHATOB U
CHJIMKATOB.

JlaboparopHble oOmbITEL. KadecTBeHHass peakmus Ha
yraekucibiil ra3. KauecTBeHHas peakius Ha KapOOHart-
HOH.

Pacuétupie 3amaun. BreluuclIeHHS II0 XUMUYECKUM
YpaBHEHHUSM MaccChl, 00bEMa WM KOJIMYECTBA OJHOTO U3
MPOJYKTOB PEAKUUHU II0 MAacC€ HCXOJHOIO BEIIECTBa,
00BEMY WJIM KOJHMYECTBY BEIIECTBA, COJEPIKANICTO
ONpeACIEHHYIO JIOJII0 TTPUMECEi

KpEMHUS, OOBSICHATh NMPUUYMHY MX pa3ivyus. YCTaHaBIMBATh
IIPUHAJIEKHOCTh  BEILECTB K  ONPENENEHHOMY  KJaccy
COETMHEHU.
Jloka3bIBaTh KHCIIOTHBIM XapakTep BBICHIMX OKCHUIOB
yIJIepoJia U KPEMHUSL.
3anuchIBaTh YpPAaBHEHUS peakluii B MOHHOM BUJE C YKa3aHUEM
nepexoa 3JIEKTPOHOB.

Ocy1iecTBIsTH B3aUMOIIPEBPALLICHUS KapOOHATOB u
THJIPOKapOOHATOB. PacnioznaBats OIIBITHBIM MyTEM
YTJIEKUCIIBIT ras, KapOOHAT-HMOHBI. Hcnons3oBats

npuoOpeTEéHHbIe 3HAHWA W YMEHHUA B MPaKTUUYECKOW Je-
ATEHLHOCTH U TIOBCEIHEBHOHN J>KM3HHM C IENbI0 0€30macHOro
oOpallleHus1 ¢ BEIIeCTBAMU M MaTepuaiaMH M IKOJIOTHUYECKU
rPaMOTHOTO MOBEAECHUS B OKPYKAIOLIEH cpelie.

BbIuncnaTh mo XMMHYECKHMM YPaBHEHUSIM Maccy, 00BbEM
WIM KOJMYECTBO OJHOTO W3 MPOIYKTOB PEaKIMU MO Macce
UCXOJHOTO BEIIECTBA, 00BbEMY MU KOJUYECTBY BEIECTBA,
COJIEpIKalIero ONpeneIEHHYI0 JOI0 IpUMecen

MeTtauibl (o0mas
XaPaAKTEPUCTHKA)

[TonoxkeHne MeETa/IOB B IEPUOAMYECKON CHCTEME
xumuueckux  anementoB  J[. M.  Menneneena.
MeTtanandeckas  CBA3b. dusnueckue  CBOWCTBA
MeTaioB. CIIIaBEl METaJIOB.

Haxosx/ieHne MeTamioB B MPUPOJE W OOIIUE CIOCOOBI
WX TIOJTyYCHHS.

XUMU4JecKre CBOMCTBA METAJIJIOB. PsIT akTHBHOCTH
(2NIEKTPOXUMUYECCKUN PsIJT HAPSOKCHU ) METAJLIOB.

[llenounsie Metaibl. HaxokneHue B mpupoje.
dusnyeckre 1 XUMHYECKHE CBOMCTBA.
Okcuapl W THAPOKCHABI  IIEJIOYHBIX  METAJUIOB.

[IpumeHeHne 1meT0YHbIX METAJIIOB.
Illénouno-3emenpHple  MeTaibl.  Haxoxknenwme B
npupoje. Kanbiinii 1 ero coeaudenus. JKECTKOCTb

XapakTepu30BaTh METAJIbl Ha OCHOBE HX IOJOXEHHUS B
NEPUOJUYECKON CUCTEME M OCOOEHHOCTEH CTpOEHHs HX
aTOMOB.

OOBSCHATD  3aKOHOMEPHOCTHM  HM3MEHEHHS  CBOWCTB
METAJIJIOB 110 EPUOY U B A-rpynnax.

HUccnenosatn CBOHCTBA H3y4aeMbIX BEIIIECTB.
MIPOBOMMBIC

OTIBITHI.

OnuceiBaTh CBOWCTBA N3y4Ya€MbIX BEIIECTB HAa OCHOBE
HaOIIOIEHUH 32 UX MPEBPALICHUSIMH.

Jloka3piBaTh  aM(OTEpHBI  XapakTep
TUAPOKCHIOB amtoMuHM ¥ sxenesa(Lll).

CpaBHUBATH OTHOIICHHE U3YYaeMbIX METAJIOB U OKCHIOB
METAJUIOB K BOJIC.

OKCHOOB u




Tema

OcHoBHbBIE BUIbI 1eITEJILHOCTH

BOJIBI U CIOCOOBI €€ yCTpaHEHUs!.

Amomunuii. Haxoxxnenne B mnpupozpe. CBoiicTBa
AJIOMUHHSL.

AMDOTEpHOCTH OKCHA ¥ THAPOKCUAA ATFOMUHUSL.
Kenezo. Haxoxaenue B npupoae. CBoiCTBa xKene3a.
CoeauHeHUS Keae3a.

[Ipaktnueckass  pabora 7.  Pemenue  skcme-
pUMEHTaNbHBIX 3aJady 1o Teme «Meramibl U UX
COCIUHEHUSD.

Konumponvnas paboma Ne 3 o teme «MeTauib.
[lemoncTpammu. O6pa3ipl BAXKHEUIITNX COSTMHEHUN
HaTpusl, Kajius, NPHUPOJHBIX COCAUHEHWM MarHus,
KaJIbLIMS, ATFOMUHUSA, Py Kelle3a. Banmoernicteue
IIECITOYHBIX, IIEITOYHO3EMENbHBIX METaJJIOB u
ATIOMWHHS C BOJIOM.

JlaGoparopHble onbIThl. 3yueHne o6pa3iioB MeTaIOB.
BzanmopelictBue MeTayuioB ¢ pacTBOpPaMH  COJIEH.
O3HaKOMJICHHE COCBOMCTBAMH H MPEeBPALLICHUSMU
KapOOHATOB u THJIPOKapOOHATOB. [lonyuenue
THAPOKCHIA aJTIOMUHUSL M B3aUMOJICHCTBHE €ro ¢
KHCIIOTaMHU U Ienodyamu. KauecTBeHHbIE peakiMu Ha
nons! Fe?" u Fe’". Pacuéruble 3agaun. Beraucienus mo
XUMHUYECKUM YPaBHEHUSM MacChl, 00bEMa MK
KOJIMYECTBA OJTHOTO M3 MPOJYKTOB PEAKIUU IO Macce
HUCXOJHOTO  BEIIECTBa, OO0BEMY WM  KOJIWYECTBY
BEILIECTBA,  COJEPMKALIETO  ONPEACIIEHHYIO OO
MpUMECEN

CpaBHUBATh OTHOLLIEHUE TMAPOKCUIOB HATPUS, KAJIBLIUSA U
AJIOMUHUS K pacCTBOpaM KUCIIOT U 1iesnoueid. Pacrio3HaBath
ONBITHBIM MyTéM MOHOB Fe?* u Fe’”,

OOBACHATH 3aBUCUMOCTb (PM3MUECKUX CBOICTB METAJIJIOB
OT BUJIa XUMHUYECKOU CBSI3U MEXIY UX aTOMaMH.

Habmiogath © ommchiBaTh XUMHYECKHE PEAKIUH C
MOMOIUIbIO €CTECTBEHHOTO sI3bIKa U si3bIka XUMuu. CoOroaarh
TEXHHUKY 0€30MacHOr0 OOpalleHHs C XMMHYECKON MOCYI0N U
nabopatopHbiM  00opyaoBaHueM. OcCyIIECTBIATh peakiuwy,
MOJITBEP K AOIINE TE€HETUYECKYIO0 CBA3b MEXIy
HEOPraHWYECKUMH COEIMHEHHUSMHU. 3alKChIBATh YpPABHEHUS
peakuuii B MOHHOM BHUJIE€ C YKa3aHUEM IEPEX0/ia dJIEKTPOHOB.

O060061maTh 3HaHUA U J€NaTh BBHIBOJBI O 3aKOHOMEPHOCTSIX
M3MEHEHUH CBOWCTB METAUIOB B IEepUOJax U A-rpymnmax
NepuoanyYecKoit cucteMsl. [Iporao3upoBarh CBOMCTBA

HEU3YyYEHHBIX JJEMEHTOB U MX COEIMHEHUN Ha OCHOBE
3HaHUH O NIEPUOANYECKOM 3aKOHE.

Hcnonp3oBate NpHOOpETEHHbIE 3HAHUS W YMEHHS B
MPAKTUYECKOM JEATEIbHOCTA M TOBCEJHEBHOM JKM3HU C
nenpto  OesomacHoro  oOpamieHus € BeHIECTBAMH U
MarepualaMM M 3KOJIOTMYECKHM TIPAMOTHOIO TIIOBEJCHHS B
OKpYXKarolleu cpeae.

BbruncnsTh Mo XMMUYECKHMM YpaBHEHUSM Maccy, 00bEM
WIM KOJMYECTBO OJHOTO M3 IPOAYKTOB PEAKLMU IO Macce
UCXOJHOTO BellecTBa, O0BEMY WM KOJUYECTBY BEIIECTBA,
COJIEPIKAILIETO ONPENETIEHHYIO OO TPUMECEH.

[Tonb3oBarbest uHGOpMaIUEd U3 APYTUX UCTOUYHUKOB JJIS
MOJIFOTOBKU KPATKUX COOOLICHHH.

['oTOBUTH KOMIIBIOTEPHBIE TPE3ECHTALIMH 10 TEME

Paznen 3. Kparkuii 0030p BaskHelIUX OpraHnyeckux Bemecrts (9 1)

Oprannueckast XUMHsI.

YrieBonopobl. [IpenenbHbie (HACBILIICHHBIC)

Hcnonp30BaTh BHYTPU- U MEXKIIPEIMETHBIE CBSI3H.
CocCTaBIsATh MOJIEKYJSIPHBIE U CTPYKTYpHBIE (POPMYIIBI




Tema

OcHoBHbBIE BUIbI 1eITEJILHOCTH

YTJII€BOJOPOIBI.

HenpenenbHbie (HEHACHIIICHHBIE) YTIIEBOIOPOIBI.
[IponsBoaHbie yriaeBonopoaos. CiupThL.

Kap6onoBsie kucnoTsl. CinoxHbie 3upsbl. JKupsbl.
VYTeBoabL.

AMMHOKHUCIOTHI. benku.

[Tonumepsl.

JlemoHcTpaumy. Mojenu MosieKysl OpraHu4ecKux
coeauHeHuil. ['opeHue yriesoaopoioB U oOHapyKeHHE
MPOIYKTOB UX TopeHus. [lomydenue stusnena.
KauecTBeHHbIe peakuyu Ha 3TUjIeH. PactBopeHue
STUJIOBOTO CIIUPTA B BoAe. PacTBOpeHue rimiiepruHa B
BOJE.

[TonyuyeHue u CBOMCTBA YKCYCHOU KUCIIOTBI.
HccnenoBanue CBOKCTB JKUPOB: pACTBOPUMOCTD B BOJIE
Y OpraHuYecKux pactBoputeisix. KauecTBennas
peakIus Ha MII0KO03Y 1 Kpaxmai. O0pasibl u3aenuil u3
MOJINATUIIEHA, MOJIUIIPONHIIEHA

yIiieBo0poAoB. OmnpenensiTh NPUHAAIEKHOCTh BEIIECTBA K
ONpeACIEHHOMY KIIaCCy OPTraHUYECKUX COCTMHEHU M.

3anuceiBaTh ~ yYpaBHEHHS  pEaKUUWd  3aMelleHUs U
IIPUCOECIMHEHHUSI C  yYacTHEM OpPraHUYECKHX  BEIECTB.
Hab6nronate AeMOHCTPUPYEMBIE OIBITHI.

OnuceIBaTh CBOKMCTBA U3yYaeMbIX BEIIECTB HA OCHOBE
HaOJr0/1eHuil 3a UX MPEeBpAIIEHUSIMH. YYacTBOBATh B
COBMECTHOM 00CYKJIEHUU PE3yJIbTaTOB ONbITOB. [IpoBOAUTH
KaueCTBEHHbBIE PEAKLIMY HA HEKOTOPBIE OPTaHUYECKUE

BELIECTBA.

[Tonb3oBatbest nHOpPMaLIMEH U3 APYTUX UICTOYHUKOB IS
MOJIFOTOBKU KPATKUX COOOIICHHIA.

['0TOBUTH KOMIIBIOTEPHBIE IPE3CHTALMU 11O TEME




