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IInanupyemMbie pe3yJbTaTbl OCBOCHHS Y4eOHOI0 NpeaMeTa « XMMHD> HA YPOBHE OCHOBHOTI'0
o01ero oopazoBaHus

1. Iliannpyemble JINYHOCTHBIE Pe3yJIbTATHI OCBOCHHUSI Y4eOHOT0 npeaMeTa « XHMHUSD)

JIMYHOCTHBIE pe3yabTaThl OCBOEHMSI IIPOrpaMMbl OCHOBHOIO 0O1Iero oOpa3oBaHUs J10-
CTUTal0TCA B X0/1€ 00Y4YEeHHsI XUMUH B €IMHCTBE Y4eOHOM M BOCIIUTATENIBbHOM esTenbHocTH Op-
TraHU3aluu B COOTBETCTBUM C TPAJULMOHHBIMH POCCUNCKUMH COLIMOKYJIBTYPHBIMU U TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSAMH, NPUHATHIMU B OOIIECTBE MPaBUIAMU U HOPMaMH IOBEIECHMUS, U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHA U COLIMATIN3ALMH 00yUYarOIIUXCsl

JIMYHOCTHBIE PE3yAbTATHI OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YaCTH:

1. I'pamaaHCKOro BOCIUTAHMS
- IPEACTABJIEHUS O COLMAIBHBIX HOPMAX U IIPABUJIAX MEKIMYHOCTHBIX OTHOILIEHUMN B KOJUIEKTH-
BE€, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHON JESTEIbHOCTH NPH BBIIOJHEHUU Yy4€OHBIX, IO-
3HABATEJIbHBIX 33124, BBIMOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB, CO3/1aHUN y4EOHBIX IPOEKTOB,
CTpEMJIEHHs K B3aUMOIIOHMMAHUIO U B3aMMOIIOMOILM B IPOLIECCEe ITOH y4eOHOH JesTeNbHOCTH;
TFOTOBHOCTH OLIEHHMBATH CBOE MOBEACHUE U MOCTYIKH CBOMX TOBApUIIEH ¢ MO3UIMU HPABCTBEH-
HBIX ¥ IIPABOBBIX HOPM C Y4ETOM OCO3HAHUS IOCJIEICTBUN OCTYIIKOB;

2. TlaTtpuornyeckoe BocnuTaHue U popMHUPOBaAHNE POCCUICKONH HAEHTHYHOCTH
- LIEHHOCTHOT'O OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, MUCTOPUYECKOMY U HAyYHOMY
HACJIEUIO, IOHUMaHUs 3HaYCHUs] XUMUYECKOM HAayKU B KU3HU COBPEMEHHOIO OOIIECTBa, CIO-
COOHOCTH BJIQIETh AOCTOBEPHOM MH(pOpMaIueil o nepeoBbIX JOCTHKEHUSAX U OTKPBITUAX MU-
POBOM U OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpONCTBE MUpa
1 00IIECTBA;

3. JlyxoBHOe U HPABCTBEHHOE BOCHHUTAHUE [eTell HA OCHOBE POCCHIICKUX TPaIMIIU-

OHHBIX LICHHOCTEH

- TOTOBHOCTh OLICHMBAaTh CBOE MOBE/ICHUE U MOCTYIKH, a TAK)KE ITOBEJICHUE U MOCTYIKHU APYTUX
JIOJEH C MO3ULIMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTMYECKOTO MpaBa ¢ y4ETOM OCO3HAHMS 10~
CJIEZICTBHI TTOCTYIIKOB.

4. TlpuoOuieHue gereil K KyJ1bTYPHOMY HacJlenI0 (JcTeTHYecKOe BOCIIMTAHKE)
- Pa3BUTOCTb ACTETUYECKOTO CO3HAHMS 4Yepe3 OCBOCHUE XYI0KECTBEHHOI'O HacleaMsl HapoJOB
Poccnn n Mupa, TBOpUECKOH AEATEIBHOCTH 3CTETUYECKOTO XapakTepa.

5. MNonyasipuzauusi Hay4YHbIX 3HaHui cpeau aereii (LleHHocTH Hay4HOro mo3Ha-

HHA)

- MUPOBO33PEHYECKUX MPEJCTABICHUN O BEIIECTBE U XMMHUYECKON peakliu, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABJISIOIINX OCHOBY JUISl IOHUMAaHUSI CYLTHOCTH
HaY4YHOI KapTHHBI MHpa; MpeJICTaBIeHH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOIBI,
B3aMMOCBSA3SIX YeJIOBEKa C MPUPOJHON CPEIoi, O POJIM XUMHUHU B IMO3HAHUU 3THUX 3aKOHOMEPHO-
CTel;
- MTO3HABaTEJIbHBIX MOTHBOB, HAlpaBJIE€HHBIX HA MOJyY€HUE HOBBIX 3HAHUN MO XMUMHH, HEO0XO-
JUMBIX U1 00bSICHEHUS HaOJI0JaeéMbIX IPOIIECCOB U SIBJICHUH;
- TI03HaBaTENbHON ¥ MH(GOPMAIIMOHHOMN KYJIbTYpPbI, B TOM YHCII€ HABBIKOB CAMOCTOSTEIbHON pa-
00THl ¢ y4eOHBIMHM TEKCTaMH, CIIPABOYHOM JIMTEPaTypOH, JOCTYMHBIMH TEXHHUECKUMH Cpe-
CTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;
- UHTepeca K 00yUYeHHIO M TIO3HAHUIO, JTI0003HATEIbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMo-
00pa30BaHUIO, UCCIEA0BATEIbCKON EeATENbHOCTH, K OCO3HAHHOMY BbIOOPY HAIpaBJIEHHOCTH U
YpPOBHsI 00y4€HUs B JaJIbHEHIIEM;

6. ®uszuyeckoe BocnmuTanue u GopMuUpoBaHHE KYJIbTYPHI 310POBbS
- OCO3HAHUS LIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3[10POBBIO, YCTAHOBKH Ha
3JIOpOBBIM 00pa3 KU3HU, OCO3HAHMSI MTOCIEACTBUI U HENMPUATUS BPEIHBIX IPUBBIYEK (YyHOTPeO-
JICHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHUs), HEOOXOAMMOCTH COOJIOACHHUS MPaBUil O€30MacHOCTH
npy o0palleHNU ¢ XMMUYECKHMHU BEIIECTBAaMU B OBITY U peallbHON XKHU3HH;

7. TpynoBoe BocnnuTaHue M NPOo(ecCHOHAIBLHOE CaMOONIpee/IeHue
- KOMMYHUKaTUBHOM KOMIIETEHTHOCTH B OOLECTBEHHO IMOJIE3HOM, y4eOHO-NCCIIeA0BATENbCKOM,
TBOPYECKOH M JPYrux BUAAX ACATEIBHOCTH; MHTEpeca K MPAKTUUYECKOMY M3YUEHHUIO mpodeccuii
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U TpyZa pa3jIM4HOro poja, B TOM YHMCJIE HA OCHOBE IPUMEHEHUS IIPEIMETHBIX 3HAHUH 10 XUMHH,
OCO3HaHHOI'0 BbIOOpa MHIMBUAYAIbHOW TPAEKTOPUHU MIPOAOIKEHHs 00pa30BaHUs ¢ yYETOM JIMY-
HOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;

6. IK0JI0rM4ecKOro BOCIUTAHUA
- 9KOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie, Oc-
HOBE €€ CYIIEeCTBOBAHHUS, IOHUMAHMsI LIEHHOCTH 30pOBOro U 0€30I1aCHOro o0pasa XKHU3HH, OT-
BETCTBEHHOT'0 OTHOLICHHUSI K COOCTBEHHOMY (PM3NYECKOMY M TICHXHYECKOMY 3/I0pPOBBIO, OCO3HA-
HUS LICHHOCTH COOJIIO/IEHUS IIPaBUil O€30I1aCHOTO MOBEJECHHUS NIPH paboTe C BEIECTBAMH, A TaK-
K€ B CUTYyalUsIX, YTPOKAIOUIUX 3I0POBBIO U )KU3HHU JIIOJEH;

- CIIOCOOHOCTH IPUMEHSTh 3HAHMs, MOIydaeMble NPU U3YYEHUU XUMHH, Ul pElIeHUs 3ajad,
CBS3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEOi, IOBBILIECHUS YPOBHS 3KOJIOIMYECKOU KYJIBTYPBI,
OCO3HaHMsI IJI00ATBHOIO XapakTepa 3KOJOIMUECKUX MpoOJieM M IyTed UX pelleHHsl MOoCpen-
CTBOM METOJI0B XUMHUH;

- 9KOJIOTUYECKOI'0 MBILIIEHUS, YMEHHS PYKOBOJICTBOBATHCS UM B [103HABATEIbHOM, KOMMYHHUKa-
THUBHOM Y COUMAIIBHON MPAKTUKE

2. [liianupyemMble MeTanpeIMeTHbIE Pe3yJIbTAThl 0CBOCHUSI y4eOHOr0 npeaMera « XuMHsD)

Me:xknpeaMeTHble IIOHATHS.

VYcnoBueM (OpMHUPOBaHUS MEXIIPEIMETHBIX MOHATHHA, TAKMX KaK «CHCTEMay, «(pakT»,
«3aKOHOMEPHOCTH», «(EHOMEH», «aHAIIM3», «CHUHTE3», SBISETCS OBIAJCHUE OOYYaIOIMMHCS
OCHOBAMHU YUTATEIbCKONH KOMIETEHLUH, IPUOOPETEHUE HABBIKOB PabOThl ¢ MHPOpMaLue, yda-
CTHE B IPOEKTHOMN JESTEIbHOCTH.

IIpu u3ydeHuu XuUMHH OOyYarOLIMECs YCOBEPLIEHCTBYIOT HPUOOpETEHHBbIE HA IMEPBOM
YpOBHE HaBBIKH paboThI ¢ nHpopmanuelr. OHU CMOTYT paboTaTh ¢ TEKCTaMH, MPEOOPA30BHIBATH
U MHTEPIIPETUPOBATh COAEPIKAILYIOCS B HUX UH(OPMAIIHIO, B TOM YHUCIIE:

— CHUCTEMAaTH3UPOBAaTh, COMOCTABIATh, AHATM3UPOBATH, 0000IIaTh U WHTEPIPETHPOBATH
UH(POPMALIKIO, COAECPIKALLYIOCS B TOTOBBIX HH()OPMAILIMOHHBIX 00BEKTAX;

— BBIIEJATH TJIABHYIO M M30BITOUHYIO MH(POPMAIUIO, BHINOIHITH CMBICIIOBOE CBEPTHIBA-
HUE BBIJCICHHBIX (DAKTOB, MBICIIEH; MPEACTaBIATh, HHPOPMALIMIO B CXKaToil coBecHOM (Gopme (B
BU/JIE IJIaHA WJIM TE3MCOB) U B HAIVISIIHO-CUMBOJIMYECKOW opMe (B BUJE Tabnull, TpaduiyecKux
CXEM M JuarpaMM, KapT MOHATHH - KOHIENTYaJIbHbIX JHAarpaMM, OIIOPHBIX KOHCIIEKTOB);

— 3aM0JIHATH U IONOJHATH TaOJINIIbI, CXEMBI, IUATPAMMBI, TEKCTBHI.

B xone u3yyeHus Bcex ydeOHBIX MPEAMETOB 00yYaroluecs MPUOOPETYT OMbIT MPOEKT-
HOM JeSITeTbHOCTU Kak 0co00il (hopMbl yueOHON paboThl, CIOCOOCTBYIOIIEH BOCITUTAHUIO CaMO-
CTOSITENIbHOCTH, MHUIIUATUBHOCTH, OTBETCTBEHHOCTH, MOBBILIEHUIO MOTUBALMU U 3()(HEKTUBHO-
CTH y4yeOHOM JIeATEeIbHOCTH; B X0/1€ pealn3alii UCXOAHOI0 3aMbICiIa Ha IPAKTHYECKOM YPOBHE
OBJIA/ICIOT YMEHHEM BbIOMPATh aJIeKBaTHBIE CTOSIIEH 3a/laue cpeicTBa, IPUHUMATh pEIleHUs, B
TOM YHCIIE€ U B CUTyallMsiX HeomnpeaeaeHHocTH. OHM MOJyyaT BO3MOXHOCTb Pa3BUTh CIIOCO0-
HOCTh K pa3pa00TKe HECKOJIbKMX BapUaHTOB pEIlIeHUH, K MOMCKY HECTaHAAPTHBIX pEIleHHH, 1o-
HCKY M OCYIIECTBIIEHUIO HanboJsee MPUeMIIEMOTO PEIeHHS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeiicCTBUS

1. YMeHue caMocTOsTeNbHO ONPEAEIATh el 00y4eHUs, CTaBUTh U (hOPMyIUpPOBaTh HO-
BbIE 3a/1auM B yueOe M MO3HaBaTEeIbHOU JEsATEeIbHOCTH, Pa3BUBAaTh MOTHBBI U MHTEPECHI CBOEH
MO3HABATEIILHON JesiTeTbHOCTH. OOYJarOIIMIICS CMOXKET:

— aHAJM3UPOBATh CYLIECTBYIOIINE U TNIAHUPOBATh Oyaylie oOpa3oBaTeibHble pe3ybTa-
TBI;

— UIEHTU(DUITUPOBATh COOCTBEHHBIE TPOOIEMBI M OTIPEACIATH INIaBHYIO IPOOIEMY;
— BBIJIBUTaTh BEPCUM pPELICHUS MPOoOsieMbl, (OPMYIUpPOBATh TMIIOTE3bI, MPEIBOCXUIIATD
KOHEYHBIN pe3yJsbTar;

— CTaBUTh LeNb ACSITEIbHOCTH Ha OCHOBE OINpPEAEICHHOM MpOOJIeMbl U CYIIECTBYIOLIUX
BO3MOXKHOCTEI;

— (GopMynupoBaTh yueOHbIE 3a/laud KaK IIAru JOCTM)KEHUS MOCTaBJICHHOW LeNu Jes-
TENbHOCTH;



— 000CHOBBIBATH 1IE€TIEBBIC OPUEHTUPHI U MPUOPUTETHI CCHUTKAMH HA IICHHOCTH, YKa3bIBas
1 00O0CHOBBIBAs JIOTUYECKYIO MOCIIEI0BATEIbHOCTD 1IAroB.

2. YMeHHe CaMOCTOSITENIbHO IJIAHUPOBATh MYTH JOCTHIKEHUS IIeNieil, B TOM YHCIE allb-
TepHATUBHBIC, OCO3HAHHO BHIOMpATh HambOojee d(DPEKTUBHBIC CIIOCOOBI pelIeHUs YYEOHBIX U
MO3HABATENBHBIX 33/1a4. OOyJaoUINIiCS CMOXKET:

— OIpenesTh HEOOXOAUMBIE JEHCTBHS B COOTBETCTBUU C y4eOHOW M MO3HABaTENbHOM
3aJaueiil COCTABIIATh AITOPUTM UX BBITOJTHEHUS;

— 00OCHOBBIBaTh U OCYIIECTBIIATH BbIOOP Hanbosee 3(h(PEKTUBHBIX CIIOCOOOB PEIICHHS
y4eOHBIX U MMO3HABATEIbHBIX 33/1ay;

— OIpeAeNATh/HaXOUTh, B TOM YHCIIE U3 MPEAJ0KEHHBIX BapUAHTOB, YCIOBHSI JIJISl BbI-
NOJTHEHHUs1 y4eOHOM U MO3HABaTEeNbHON 3a/1a4H;

— BBICTpaMBaTh KU3HEHHBIE IJIaHBI HA KPAaTKOCPOUYHOE Oyy1iee;

— BBIOMPATH U3 MPEUIOKEHHBIX BAPUAHTOB U CAMOCTOSTEIBHO UCKATh CPEICTBA/PECypCh
JUISL pEIICHUs 3a]1a41/TOCTHXKEHUS 1IN,

— COCTAaBJIATH IUIAH PEUICHHS MPOOJIEMBbI (BBIITOJHEHHS IPOCKTA, TPOBEICHUS UCCIIEI0BA-
HUA);

— ONpEACATh MOTCHIMAIBHBIC 3aTPYIHEHHS MIPH PEIICHUH y4eOHOW M MO3HaBaTEebHOU
3aJ]a4M U HaXOAWUTh CPEJICTBA AJI UX YCTPaHEHUS;

— OIHCHIBATH CBOH OIBIT, OOPMIISIS €r0 IS TIepeiayn IPYTHM JIFOSIM B BHJIE TEXHOIIO-
TUH pElICHUs TPAKTUUYECKHUX 33/1a4 OMPEIEIICHHOTO Kiacca;

— IUIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAWBUAYAIBHYIO 00pa30BAaTEIbHYIO TPACKTO-
pH.

3. YMeHue COOTHOCUTH CBOM JCWUCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBISATh
KOHTPOJIb CBOEH JESATEIILHOCTH B MPOLIECCE JOCTHKEHUS Pe3yibTara, OMpPeeNaTh CIIOCOObI AeH-
CTBHH B paMKax IMPEIOKEHHBIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBATH CBOU JICHCTBHA B CO-
OTBETCTBUHU C U3MEHSIOIIEHCS cuTyarueil. O0y4Jaronuiicss CMOXKeT:

— ONpEeNeNsATh COBMECTHO C IMEAAroroM M CBEPCTHUKAMH KPHTEPHU TUIAHUPYEMBIX pe-
3y/IbTaTOB U KPUTEPUU OLIEHKU CBOEH yueOHOIl e TeNbHOCTH;

— CHCTEMAaTH3MPOBATh KPUTEPUH TUIAHUPYEMBIX PE3YJIbTATOB M OICHKH CBOCH JIEsATENb-
HOCTH;

— oTOMpaTh MHCTPYMEHTHI JUISI OLEHUBAHUSI CBOCH NIEATEIBHOCTH, OCYIIECTBISTH CaMo-
KOHTPOJIb CBOEH IeATeIHbHOCTH B paMKaxX MPEIOKEHHBIX YCIOBUI U TpeOOBaHUI;

— OIIEHUBATH CBOIO JCSATECILHOCTD, APTYMEHTHPYS IIPUIHHBI JOCTHKCHHS U OTCYTCTBHS
TUTAHUPYEMOTO pe3yibTaTa;

— HaXOJWTh JTOCTATOYHBIE CPEACTBA JJIsl BHITOJIHEHUS YYE€OHBIX JCHCTBUIA B M3MEHSIO-
nieiics CUTyaluy W/WiH MPU OTCYTCTBUU TUIAHUPYEMOTO Pe3yibTara;

— paboTasi I0 CBOEMY IUIaHYy, BHOCHTH KOPPEKTUBBI B TEKYIIYIO JeSITEIHbHOCTh HAa OCHOBE
aHalM3a W3MEHEHUW CUTyalluu AJs TOJYYeHHs 3alJIaHUPOBAHHBIX XapaKTEPUCTHK MPOAYK-
Ta/pe3ynbpTaTa;

— YCTaHaBJIMBATh CBS3b MEXKY MOJNYYCHHBIMH XapaKTEPUCTHKAMHU MPOAYKTa M XapaKTe-
PHCTUKAaMU TIPOIecca JCATEIbHOCTH M T0 3aBEPIICHUH ACATEIBHOCTH TpeaiaraTh W3MEHEHHE
XapaKTePUCTHUK TpoIecca ISl MOTYYCHUS YIYUIIEHHBIX XapaKTEPUCTUK MTPOIYKTa;

— CBEpSTH CBOM JICWCTBUS C LENBIO U, IPH HEOOXOAUMOCTH, HUCIPABIATH OIIUOKH CaMo-
CTOSITEINILHO.

4. YMeHHe OIeHWBATh MPaBHILHOCTh BBITIOJHEHHS Y9eOHOH 3a1auu, COOCTBEHHBIE BO3-
MOXHOCTH €€ perieHus. O0yJaromuiicss CMOXKeT:

— OIpEIEIATh KPUTEPUH MPABIIILHOCTH (KOPPEKTHOCTH) BBIITOJHEHHS YIeOHOH 3a1a9u;

— aHAIM3UPOBaTh U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIETO HWHCTPYMEHTapHUS
JUTSL BBITIOJTHEHUS Y9eOHOM 3a/1auu;

— cBOOO/IHO TIOJTb30BATHCSI BEIPAOOTAHHBIMHU KPUTEPUSMHU OIIEHKU M CAMOOIICHKH, HCXO/IS
U3 LEIM U UMEIOUINXCS CPENICTB, pa3iinyasi pe3ysbTar U crocoObl IeHCTBUM;

— OLIEHUBATh MPOAYKT CBOCH ACSITENHLHOCTH MO 3aJJaHHBIM W/WUJIM CaAMOCTOSITEIBHO OIpe-
JIEJIEHHBIM KPUTEPHSM B COOTBETCTBUH C IIEJIbIO IEATEIBHOCTH;



— 00OCHOBBIBATh JTOCTHIKUMOCTD IIE€TH BBIOPAHHBIM CITIOCOOOM HA OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHELITHUX PECYPCOB;

— (UKCHUPOBATh U AHAM3UPOBATH TUHAMHKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3yiIbTa-
TOB.

5. Bnajgenne ocHOBaMU CaMOKOHTPOJIS, CAMOOLICEHKH, IPUHSATUSL PEHICHUN U OCYIIECTB-
JICHUsI OCO3HAHHOT'O BHIOOpa M Y4eOHOM U MMOo3HaBaTeNbHOU JesTenbHocTH. O0ydaromuiics cMo-
KET:

— Ha0Jo/aTh U aHAJIM3UPOBATh COOCTBEHHYIO YYEOHYIO M IMO3HABATENIbHYIO JESTENb-
HOCTb U JACSITEILHOCTD JPYTUX O0YYAIOIINXCS B MPOIIECCE B3AUMOTIPOBEPKH;

— COOTHOCHUTDH pealibHble U IJIaHUpPyEeMbIE Pe3yJabTaThl MHIUBUIYATbHONH 0Opa3oBaTeNlb-
HOMU JIeSITEIbBHOCTHU U JI€JIaTh BHIBOJIBI;

— NPUHUMATh pelleHre B yueOHOM CUTYyallul U HECTU 32 HErO OTBETCTBEHHOCTD;

— CaMOCTOSITEJILHO ONPEEIISATh MPUUMHBI CBOETO yCIeXa WM HeyclexXa U HaXOAUTh CIO-
coOBbI BBIXOJIa U3 CUTYAI[UU HEeYCIexa;

— PETPOCTIEKTUBHO ONPEIEIUTh, KaKUe ACHUCTBHUS MO PEIICHUIO YYeOHOM 3a/1auyu WM Ta-
paMeTphl 3TUX ACUCTBUN MPUBENU K MOTYyYECHUIO MUMEIOLIEToCs MPOAYKTa Y4eOHOU NesaTenbHO-
CTH;

— JIEMOHCTPUPOBATH MPHUEMBI PETrYyJISIUN MCUXO(PHU3UOIOTUYECKUX/IMOIIMOHATIBHBIX CO-
CTOSIHH JUIs TOCTHKeHus dddekra ycrokoenus, d3hdexra BoccraHoBIeHHS, dYDPEeKTa aKTUBH-
3allUu.

Ilo3naBaTenbHbIE YHUBeEPcAJIbHbIE YUueOHbIe 1eiCTBUS

6. YMeHHe OmpedensiTh MOHATHUS, CO37aBaTh OOOOIEHHWs, YCTaHABIMBATH AHAJIOTHH,
KJIACCHU(UITUPOBATh, CAMOCTOSITEIIBHO BBIOMPATh OCHOBAHHS M KPUTEPUU JUTS KIIACCHU(PHUKAIINY,
YCTaHaBIMBATh MPUYUHHO-CIEACTBEHHBIE CBSI3M, CTPOUTH JIOTUYECKOE pacCyXkJICHHEe, yMmo3a-
KJIFOUEHHE U JIeaTh BbIBOIbI. OOyJaronuics CMOXKET:

— moadupaTh CI0Ba, COMOAYNHEHHBIE KIIFOUEBOMY CIIOBY, OMPEIENAIONINE €ro MPU3HAKH
¥ CBOMCTBA;

— BBICTPaMBaTh JIOTUYECKYIO LEMIOYKY, COCTOSIIYIO U3 KIFOYEBOrO CJIOBA M COMOAYHUHEH-
HBIX €MY CJIOB;

— BBIIETATH OOUIMI MpPU3HAK ABYX WJIM HECKOIBKHUX MPEIMETOB HIIM SBICHUN U 00BsiC-
HATb UX CXOJICTBO;

— O0OBEMHATH MPEAMETHI U SIBJICHUS B TPYIIIBI MO OMPEIEIEHHBIM MPU3HAKaM, CPaBHU-
BaTh, KJIACCU(PUIIUPOBATH U 00001IaTh (DAKTHI U SIBJICHMUS;

— BBIJICNISTH SBJICHUS U3 OOIIETO psaa IPYruX sBICHUM;

— ompenensaTh 00CTOATEIHCTBA, KOTOPHIE MPEIIIECTBOBAIN BOZHUKHOBEHHUIO CBSI3U MEX-
Iy SIBICHHUSMH, U3 3THX O0OCTOSTENBCTB BBIACITATEH ONMpPENesIoNIie, CIOCOOHbIE ObITh MPUYNHON
JTAHHOTO SIBJICHUS, BBISBIIATH IPUYUHBI U CIICJCTBUS SIBJICHUIA;

— CTPOHTH PACCYXJCHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM U OT 4acT-
HBIX SBJICHHUHN K OOITUM 3aKOHOMEPHOCTSIM;

— CTPOUTH PACCYXJEHUE HAa OCHOBE CPAaBHEHMI MPEAMETOB W SIBIICHUM, BBIJIEIAS MpU
ATOM OOIIHE MPU3HAKY;

— W3NArarh MOJYYCHHYI0 MH(OpPMAINIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelraeMoi 3a-
Ja4H;

— CAMOCTOSITETTLHO YKa3bIBaTh Ha HH(POPMAIINIO, HYKIAIOIIYIOCS B TIPOBEPKE, Mpeiararh
U IIPUMEHATH CII0CO0 MPOBEPKU JOCTOBEPHOCTH MH(POPMALIHH;

— BepOaMM3upPOBaTh IMOIMOHAILHOE BIIEUATIICHUE, OKa3aHHOE HAa HETO HCTOUYHUKOM;

— OOBSICHATH SIBJICHHS, TIPOIIECCHI, CBSA3M M OTHOIICHUS, BBISBIIEMbIE B XOJI¢ TIO3HABA-
TEJIBHOM U MCCIIEIOBATENbCKON AESTENbHOCTH;

— BBIABJIATh W Ha3blBaTh MNPUYWHBI COOBITHSA, SBJICHHS, B TOM YHCJIE BO3MOXK-
HbIe/HanOoIee BEpOSTHBIC MPUYNHBI, BO3MOKHBIE MOCIEACTBUS 3aaHHON MPUYHHBI, CAMOCTOSI-
TEJIbHO OCYIIECTBIISIS MPUUNHHO-CIIEICTBEHHBIN aHaIN3;

— JeTIaTh BBIBOJI HA OCHOBE KPUTHUYECKOTO aHAIHM3a Pa3HBIX TOYCK 3PEHUS, MOATBEPKIATh
BBIBOJI COOCTBEHHOM apryMeHTalueN WIH CaMOCTOSATEIbHO MOMy4YeHHBIMU JaHHBIMHU.



7. YMeHue co3naBaTh, IPUMEHATh U MPEoOpa30BBIBATH 3HAKW U CHMBOJBI, MOJICTH U
CXEMBI JJIsl pelIeHHs Y4eOHbIX U TT03HaBaTeNbHbIX 3a7a4. O0yJaromuics CMOXKET:

— 0003Ha4YaTh CUMBOJIOM U 3HAKOM IIPEIMET W/WIIN SIBJICHUE;

— ONPENENATh JIOTUYECKUE CBSI3U MEXAY IMpeIMETaMu W/WIU SBIICHUSMH, 0003HAYaTh
JTAaHHBIE JIOTHYECKHUE CBSA3H C TIOMOIIBIO 3HAKOB B CXEME;

— cO3/1aBaTh a0CTPAKTHBIN UM peabHbIN 00pa3 MpeaAMeTa U/UiH SBJICHUS;

— CTPOUTH MOJIEJIB/CXeMY Ha OCHOBE YCIIOBHIA 33aJ]aui H/UIIH CII0co0a e€ pereHus;

— co3JaBaTh BepOalbHbBIC, BEHIECTBEHHbIE U MH(GOPMAIIMOHHBIE MOJEIU C BbIAEICHHEM
CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA Ul ONPEAEICHUs crioco0a pelIeHus 3aJa4i B COOTBET-
CTBUU C CUTYaIlHEH;

— peoOpa3oBHIBATh MO C LIEIBIO BBISIBICHUS OOIIMX 3aKOHOB, ONMPECISIONINX JaH-
HYIO NIPEAMETHYIO 00J1aCTh;

— MEPEeBOJIUThH CIOKHYIO 10 COCTaBy HMHQOpMAIMIO U3 rpaduueckoro uim (Gopmanuzo-
BaHHOTO MpPEACTaBICHUS B TEKCTOBOE, U HA0OOPOT;

— CTPOHTH CXEMY, aJlTOPUTM JEHCTBHUS, UCIIPABIATH WIIM BOCCTAHABIMBATH HEU3BECTHBIN
paHee aJropuTM Ha OCHOBE MMEIOIIErocs 3HaHUS 00 00bEeKTe, K KOTOPOMY MPUMEHSETCS alro-
pUTM;

— CTPOUTH JJOKA3aTENbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTUBHOTO;

— aHAIM3UPOBATH/PEQIIEKCUPOBATH OMBIT Pa3padOTKU U pealin3alui y4eOHOTO MPOEKTa,
UCCIIEIOBaHMsl (TEOPETUYECKOr0, SMIIMPUUECKOr0) Ha OCHOBE IMPEIJI0KEHHON MpoOIeMHOM cH-
Tyaluy, MOCTABJICHHON 1NN W/MITN 3aIaHHBIX KPUTEPUEB OIICHKH MTPOAYKTHI/pe3yIbTara.

8. CMmbIcnioBoe uteHune. O0yJaromuiics CMOXKeET:

— HaXoAMTh B TEKCTE TpeOyeMyr0 MHPOpMAIUIO (B COOTBETCTBUU C LEJISIMH CBOEH Jes-
TEIBLHOCTH);

— OPUEHTHUPOBATHCS B COJICPIKAHUH TEKCTA, TOHUMATh [EJIOCTHBIA CMBICT TEKCTa, CTPYK-
TYpUpPOBATh TEKCT;

— YCTaHaBJIMBATh B3aUMOCBS3b ONMCAHHBIX B TEKCTE COOBITUH, SIBICHHIA, TIPOIIECCOB;

— pEe3IOMUPOBATh INIaBHYIO UJICH0 TEKCTA;

— MpeoOpa3oBBIBATh TEKCT, «IIEPEBOJIST» €r0 B APYTYI0 MOJAIBHOCTh, HHTEPIPETHPOBATH
TEKCT (XYIO0KECTBEHHBINH U HEXYJOKECTBEHHBIA — YUeOHBIN, HAYYHO-TTOMYJISPHBIN, HHPOPMAIH-
OHHBIH, TeKcT NoN-fiction);

— KPUTHUYECKHU OIIEHUBAThH CO/iepkKaHue U GopMy TEKCTa.

9. ®opMuUpOBaHHE W PA3BUTHE YKOJOTUYECKOTO MBINUICHUS, YMEHUE MPUMEHSTH €ro B
MO3HABATENbHON, KOMMYHUKATUBHOW, COIIMANFHONW MpaKTUKEe M MPOo(decCHOHATbHOW OpHEeHTa-
1y, OOyyaroUuiicss CMOXKET:

— ONpeeNsATh CBOE OTHOIIEHHE K IIPUPOTHOMN Cpejie;

— aHAJM3MPOBATH BIHSIHUE DKOJOTHUECKUX (DaKTOPOB Ha Cpely OOMTAHWS KHUBBIX Opra-
HU3MOB;

— IIPOBOJIUTH IPUYUHHBIA U BEPOSATHOCTHBIN aHATN3 YKOJIOTHICCKUX CUTYAIIHIA;

— MPOTHO3UPOBATH U3MEHEHUS CUTYAIlUHU TIPU CMEHE JEHCTBUS OAHOTO (akTopa Ha AeH-
CTBUE JIpyroro (axTopa;

— pacIpoCTpaHATh DKOJOTUYECKUE 3HAHUS U Y4aCTBOBATh B MPAKTUYECKUX JeNaxX Mo 3a-
HIUTE OKPYKAIOIIEH Cpeibl;

— BBIp@XaTh CBOE OTHOILIEHHE K MPHUPOJIE Yepe3 PUCYHKH, COUMHEHUS, MOJIEIH, TPOEKT-
HbIE pabOTBHI.

10. Pa3BuTHEe MOTHBAIIMU K OBIAJCHHUIO KYJIBTYPOH aKTUBHOTO HCIIOJIb30BAHUS CIIOBapei
U IPYTUX MOUCKOBBIX crcTeM. OOydaromuics CMOXKET:

— OnpeensaTh He0OOXOAMMBbIE KIIOUEBbIE TOMCKOBBIE CII0BA U 3aIIPOCHI;

— OCYIIECTBJISITh B3aMMOJICHCTBHE C DJIEKTPOHHBIMH MTOMCKOBBIMUA CHCTEMaMH, CIIOBapsi-
MU;

— (opMUpOBaTH MHOKECTBEHHYIO BBIOOPKY M3 MOUCKOBBIX MCTOYHUKOB JJIs1 OObEKTHBU-
3aIiH Pe3yabTAaTOB MMOMCKA;

— COOTHOCHUTb MOJIYYEHHbIE PE3YIbTAaThl IOMCKA CO CBOEH JEATEIbHOCTHIO.



KoMMmyHUKaTHBHBIE YHUBEPCAIbHBIE YUeOHBIC TEUCTBUS

11. YMeHne opranu3oBBIBaTh yU€OHOE COTPYIHUYESCTBO U COBMECTHYIO JICATEIHHOCTh C
YUHUTEJIEM B CBEPCTHUKAMHU, pab0OTaTh WHAUBUYAILHO U B TPYIINE: HAXOIUTh 00IIee perieHue u
pa3pemiath KOH(QIUKTHI HA OCHOBE COTJIACOBAHUS MO3UIUI U y4eTa HHTEPECOB; (hOPMYIHPOBATH,
apryMEHTHPOBATh U OTCTauBaTh CBOe MHEHHE. OOYyJaroNTUiCs CMOXKET:

— OTpEENATh BO3MOXHBIE POJIK B COBMECTHOU JEATEIBHOCTH;

— UrpaTh ONPEACICHHYIO POJIb B COBMECTHOM AESATEIbHOCTH;

— IPUHUAMATH TIO3UIIHIO COOSCETHNKA, TOHUMAS MTO3UIIMIO IPYTOro, pa3inyaTh B €r0 peUH
MHEHHE (TOYKY 3PEHHS ), TOKA3aTEIbCTBO (APTYMEHTHI), (DAKThI; TUIIOTE3bI, AKCHOMBI, TCOPHH;

— OMPEAEIATh CBOU JACHCTBHS U ACHCTBHS MApTHEPA, KOTOPBIE CIIOCOOCTBOBAIM HIIU TIpe-
MATCTBOBAJIU MPOJYKTUBHON KOMMYHUKAIIUU;

— CTPOUTH MO3UTUBHBIE OTHOILIEHUSI B TIpOllecce YU4EOHOM U MO3HABaTEIbHOM JesTEIbHO-
CTH;

— KOPPEKTHO M apryMEHTHPOBAHHO OTCTAMBATh CBOIO TOUKY 3PEHHUS, B IUCKYCCUH YMETh
BBIIBUTATh KOHTPAPTyMEHTHI, epedpasupoBaTh CBOIO MbICIIb;

— KPUTHUYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM MPU3HABATH OIIIU-
OOYHOCTBH CBOETO MHEHHUS (€CJIM OHO TAaKOBO) M KOPPEKTHPOBATH €r0;

— IIpeajiaraTh AIbTEPHATUBHOE PEIICHHE B KOH(M)IUKTHON CUTYyAIINH;

— BBIJIENSATH OOIIYIO TOUKY 3pEHUS B AUCKYCCUU;

— JIOTOBApHUBAThCS O MPAaBUJIAX U BOIPOCAX JJISI OOCYKIEHUS B COOTBETCTBUU C MOCTaB-
JICHHOM mepeJ rpynnou 3aaadei;

— OpraHM30BBIBATh y4eOHOE B3aMMOJICUCTBHUE B IpyIiNe (ONpeaesTh OOIIUe IeIH, pac-
IPENeNsITh POJU, I0TOBAPUBATHCS IPYT C APYTOM H T.1.);

— YCTpaHsTh B paMKax JHaJIora pa3pbiBbl B KOMMYHHKAIIUU, OOYCIIOBJICHHBIE HEIIOHUMa-
HUEM/HETIPUSATHEM CO CTOPOHBI COOECeTHUKA 3a1a9u, (DOPMBI UJTH COJIEpKAHUS JUaora.

12. YMeHue 0CO3HAaHHO HCIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3ajavyei
KOMMYHHKAITUH JUTSI BBIPAKEHUSI CBOUX UYBCTB, MBICIIEH M MOTPeOHOCTEN IS TUIAHUPOBAHUS U
peryJsiluA CBOEH IEATENbHOCTH; BIIAJEHUE YCTHOM M NMHCBbMEHHOM PEYbI), MOHOJIOTMYECKOU
KOHTEKCTHOU peubto. O0yJaronuiicss CMOXKeT:

— OMPEACINATh 3a/1a4y KOMMYHHUKAIIMA U B COOTBETCTBUU C HEM OTOMpATh peueBhIe Cpe/i-
CTBa;

— OTOMpATh U HWCIOJIB30BATh PEUEBHIE CPEICTBA B MPOIECCE KOMMYHUKAIIMU C APYTHUMHU
JIOJBMU (IUANIOT B Mape, B MaJoW TPyMIe U T.11.);

— MPEJCTaBIATh B YCTHOW WJIM MUCbMEHHOW (popMe pa3BEpHYTHIN IJIaH COOCTBEHHOM Jie-
SITEJIbHOCTH,

— cOOII0IaTh HOPMBI MyOJIMYHOM pedH, PErjiaMeHT B MOHOJIOTE M JUCKYCCHUU B COOTBET-
CTBUM C KOMMYHUKAaTUBHOM 3aJa4eil;

— BBICKA3bIBaTh U OOOCHOBBIBATH MHEHHUE (CYKICHHE) U 3allpallliBaTh MHEHUE MapTHEpa
B paMKax JUajora;

— IPUHUMATh PEIICHHUE B XOJ€ TUAJIOTa U COTIIACOBBIBATH €r0 C COOECETHUKOM;

— C03/1aBaTh MHUCbMEHHBIEC «KJIUIINPOBAHHBIE» U OPUTUHAIIbHBIE TEKCTHI C UCIOJIb30BAHH-
€M HeOOXOMMBIX PEUEBBIX CPEJICTB;

— WUCTONB30BaTh BepOanbHBIC CpelcTBa (CPENCTBA JOTHUYECKON CBS3HM) ISl BBIICICHUS
CMBICJIOBBIX OJIOKOB CBOET'O BBHICTYIICHHUS,;

— WCTONB30BaTh HEBEepOANbHBIE CPENCTBA WIM HATIIATHBIE MaTepuaibl, MOJArOTOBICH-
HbIe/0TOOpaHHbIE O] PYKOBOJICTBOM YUUTEJNS;

— JIeJIaTh OLEHOYHBIN BBIBOJI O JIOCTUKEHUU 11€JIM KOMMYHHKAIUU HEMOCPEICTBEHHO I10-
cJie 3aBepIIeHUSI KOMMYHHUKATHBHOTO KOHTAaKTa U 00OOCHOBBIBATH €T0.

13. ®opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIOIH30BaHUS MHPOpMa-
[IHOHHO-KOMMYHHKAITMOHHBIX TeXHOJOTHH. OOyJarOIIHIiCs CMOXKET:

— LIEJICHANPABJICHHO UCKATh M UCIOIb30BaTh HH()OPMAIIMOHHBIC PECYPChI, HEOOXOIUMBIE
JUTSL peleHrs Y9eOHBIX M MPAaKTHYEeCKUX 3aaa4 ¢ momoiibio cpeacts UKT;



— BBIOMpaTh, CTPOUTH U UCIOIB30BaTh aJCKBATHYIO MH(DOPMAIMOHHYIO MOJIENb IS Te-
penayn CBOMX MBICIIEH CPENCTBAMHU €CTECTBEHHBIX M (POPMANIbHBIX S3BIKOB B COOTBETCTBHUH C
YCJIOBUSIMU KOMMYHUKAIUU;

— BBIICNATh MH(OPMALMOHHBIA aceKT 3a/Jayd, ONEpUpPOBaTh JaHHBIMHU, HCIIOJIb30BATh
MO/JIeJIb PELICHHUS 3a/1a4U;

— HCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTUHU ISl pelIeHUs WH(GOPMAIMOHHBIX U KOM-
MYHMKAIIMOHHBIX Y4€OHBIX 33/1a4 B TOM YHCJIE€ BBIUMCIIEHUE, HAIUCAaHUE MHCEM, COUMHEHUH, J0-
KJ1a/10B, peepaToB, co3gaHue Mpe3eHTAIHN U 1p.;

— MCIIOJIb30BaTh HH(POPMALIUIO C YIETOM STHYECKUX U MPABOBBIX HOPM;

— co3JaBaTh MH(QOPMAIIMOHHBIE PECYpChl Pa3HOTO TUNA U AJIS Pa3HbIX ayIUTOPHii, co-
Omr01aTh MH(GOPMALIMOHHYIO TUTHEHY U MPaBUIia MHPOPMALMOHHOW O€30MTaCHOCTH.

2. Ilnanupyemble npeAMeTHbIE Pe3yJIbTAaThl 0CBOEHUS Y4eOHOro nmpeaMera « XuMHsI»

B pesynbTare nzydyenus yueOHOro npeamera «XHMHUsS» Ha YpOBHE OCHOBHOI'O 0o01iero o0-
pa3zoBaHus

BBIITYCKHUK HAYYUTCSL:

— XapakTepu30BaTb OCHOBHBIE METOJbl IO3HAHUA: HAOJIO/IEHUE, U3MEPEHUE, IKCIEpU-
MEHT;

— ONMCHIBATh CBOMCTBA TBEPABIX, KUAKUX, ra3000pa3HbIX BEIIECTB, BBIIEIAS UX CYIle-
CTBEHHBIE IPU3HAKH;

— pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHI: «aTOM», «MOJEKYJa», «XUMHYe-
CKUH 3JIEMEHT», «IIPOCTOE BELIECTBO», «CIIOKHOE BELECTBO», «BAJIEHTHOCTBY, «XUMHUYECKas
peakuus», UCIO0JIb3ys 3HAKOBYIO CUCTEMY XUMUM;

— pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMs MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOM-
HO-MOJIEKYJISIPHOU TEOPHH;

— pa3nuyaTh XMMUYECKHE U (PU3NUECKUE SIBIICHUS,

— Ha3bIBaTb XUMUYECKHUE 3JIEMEHTHI;

— ONPEeNATh COCTAB BEIIECTB MO UX (hopMyIaMm;

— OIpe/ENATh BAJIEHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

— OIIPEAEIATH TUI XUMUUECKHUX PEaKIIH;

— Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIuil;

— BBIABIATH IIPU3HAKU, CBUIETEIBCTBYIOIIME O NMPOTEKAHUM XMMHMUYECKOM pEaKkUUM Mpu
BBIMIOJTHEHUH XUMUYECKOIO OIIbITA;

— COCTaBIATH (POPMYJIbI OMHAPHBIX COETUHEHUH;

— COCTaBJIATh YPaBHEHHS] XUMHUYECKUX PEaKIUil;

— co0oaTh npaBuiIa 6e30macHoi paboThl IPU MPOBEICHUU OIBITOB;

— T0JIb30BAThCS JIaOOPaTOPHBIM 000PYAOBaHUEM U MOCYI0M;

— BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO 1 MOJIIPHYIO MACChI BEILIECTB;

— BBIYUCIISITH MAaCCOBYIO JIOJIF0 XUMUYECKOTO JIEMEHTa 10 (hopMyIie COeTMHEHNUS;

— BBIYMCIIATH KOJMUYECTBO, 00BEM HIIM MACCy BEIIeCTBa M0 KOJIMYECTBY, 00BEMY, Macce pe-
areHTOB WJIH MIPOJYKTOB PEAKIUH;

— XapakTepu30BaTh (PpU3NYECKHe U XMMUYECKHE CBOMCTBA MIPOCTHIX BELIECTB: KUCIOPOa U
BOJIOPOJIa;

— MOJIy4aTh U COOMPATh KUCIOPOJ U BOJOPOLI;

— pacro3HaBaTh OMBITHBIM IIyTEM I'a3000pa3HbIe BEIIECTBA: KUCIOPOI, BOJIOPOJ;

— pacKpbIBaTh CMBICII 3aKOHAa ABOTaJIpo;

— pacKpbIBaTh CMBICII MOHITHH: «TeTI0OBOM 3((EKT peakuun», «MOISIPHBII 00beM»;

— XapaKTepH30BaTh PU3NUECKUE U XUMUYECKHE CBOMCTBA BOJIbI;

— PacKpbIBaTh CMBICII TOHITHS «PacTBOPY;

— BBIUUCIIATH MAacCOBYIO JIOJIF0 paCTBOPEHHOIO BELIECTBA B PACTBOPE;

— MPUTOTOBJISATh PACTBOPHI C OMPEACICHHON MAacCCOBOM J10JIel paCTBOPEHHOT'O BEILIECTBA;

— Ha3bIBaTh COEIMHEHNS NU3YUYEHHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB;



— XapakTepu30BaTh GU3NYECKUE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOpPTaHUYe-
CKHX BEISCTB: OKCUJIOB, KHCJIOT, OCHOBAHHM, COJICH;

— OMPENIENATh MPUHAAJICKHOCTD BEUIECTB K OMPEACIICHHOMY KJIacCy COSAUHEHUN;

— COCTaBJIATH (POPMYJIBI HEOPraHMYECKUX COCTUHEHHUM N3YUEHHBIX KJIACCOB;

— MPOBOAUTH OMBITHI, MOATBEPKIAIONINE XUMHUUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB HeE-
OpPraHUYECKUX BEIECTB;

— pacno3HaBaTh OMBITHBIM MYTEM PACTBOPHI KUCIOT U HIEIOYEH MO U3MEHEHUIO OKPACKHU
WHJUKATOPOB;

— XapaKTepHU30BaTh B3aUMOCBSI3b MEX/1Y KJIACCAMU HEOPTaHUUECKUX COCAMHEHU;

— packpbiBaTh cMbIch [lepuoanueckoro 3akona [[.M. MenneneeBa;

— 00BSACHATH (PU3MUECKUN CMBICTT aTOMHOTO (TIOPSAKOBOT0) HOMEpPA XMMHUYECKOTO DJICMEH-
Ta, HOMEpOB rpynnsl ¥ nepuoxa B [lepuoanueckoit cucreme .M. Menaeneena;

— OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHUS CTPOCHHS aTOMOB, CBOWCTB 3JIEMEHTOB B TIpe-
Jienax MaJibIX [EPUOIOB U INIABHBIX NOATPYIIIL;

— XapaKTepHU30BaTh XUMHUYECKHE IEMEHTHI (0T BOJOPOA /10 KaJbllKMs) HA OCHOBE MX IO-
noxxenus B [lepuoanueckoii cucreme /.. MenneneeBa u 0COOEHHOCTE CTPOCHUS UX aTOMOB;

— COCTaBJISITh CXEMBI CTPOEHHUs aTOMOB MepBbiX 20 anemeHToB lleproandyeckoit cucTeMbl
JI.1. MeHneneeRa;

— pPacKpbIBaTh CMBICI TOHATUHN: «XUMHUUYECKAS CBA3BY, «IJIEKTPOOTPUIINATEIILHOCTDY;

— XapaKTepHu30BaTh 3aBUCHUMOCTh (DM3MUECKUX CBOWCTB BEUIECTB OT THUIA KPUCTAJLIHYE-
CKOH PEIIETKH;

— ONPENENATh BUJI XUMUYECKOM CBSI3M B HEOPraHUYECKUX COCIMHEHHUSIX;

— n300paxaTh CXEMbI CTPOCHUSI MOJIEKYJ BEIIECTB 0Opa30BaHHBIX PAa3HBIMU BUIAMU XHU-
MHUYECKHX CBS3EH;

— pacKpbIBaTh CMBICI TOHSITHH: «HOHY», «KAaTHOH», «AHUOH», «IJIEKTPOJUTHIY, «HEDIICK-
TPOJIUTBL), «JIEKTPOJIUTHYECKAsT JUCCOLMALUA», «OKUCIUTENbY, «BOCCTAHOBUTENbY, «OKHCIIE-
HUE», KBOCCTAHOBJICHUEY;

— OMPEIENATh CTENEHb OKUCIEHUS aTOMa 3JIEMEHTA B COEIUHEHNUH;

— pPacKpbIBaTh CMBICI TEOPUH DIEKTPOJIUTUUECKOU TUCCOITUAIINY;

— COCTaBJISITh YPABHEHHMS SJIEKTPOIUTHUECKON TUCCOIMALIUN KUCIIOT, IIET0UEH, COJIEH;

— OOBSCHATH CYIIHOCTB IPOIECcca IEKTPOJIUTUUECKON AUCCOIMAIIMKN U PEAKIIU HOHHOTO
oOMeHa;

— COCTaBJISITH TIOJIHBIE M COKPAIIIEHHBIE HOHHBIC YPaBHEHUS Peakiiuii 0OMeHa;

— OTpeAeNsAThH BO3MOKHOCTh MPOTEKAHUS PEAKIIUil HOHHOTO OOMEHa;

— IIPOBOJIUTH PEAKIINU, TTOATBEPKIAIONINE KAaU€CTBEHHBIM COCTAB Pa3TUYHBIX BEIIECTB;

— ONPENENATh OKUCITUTENb U BOCCTAHOBUTEIID;

— COCTaBJISITh YPABHEHHS OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIINA;

— Ha3bIBaTh (PAKTOPHI BIUSIONIUE HA CKOPOCTh XUMUYECKON pEeaKIuy;

— KJ1acCu(UITMPOBATh XUMUYECKHIE PEAKIH TI0 PA3IMIHBIM IMPU3HAKAM;

— XapaKTepHU30BaTh CBSA3b MEXIY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAILIIOB;

— MPOBOJIUTH OTBITHI TIO TIOTYUYEHUIO, COOUPAHUIO M U3YUCHUIO XUMUUECKUX CBOMCTB Ta30-
00pa3HbIX BEIIECTB: YIIEKUCIOTO ra3a, aMMHaKa;

— pacmo3HaBaTh ONMBITHBIM ITyTEM Ta3000pa3HbIe BEIIECTBA: YTIIEKUCIbIN Ta3 1 aMMHAK;

— XapaKTepHU30BaTh B3aUMOCBSI3b MEX/Y COCTABOM, CTPOEHUEM U CBOMCTBAMU METAJUIOB;

— Ha3bIBaTh OPTraHWYECKUE BEIIECTBA MO UX (GOpMYyJe: MEeTaH, dTaH, METaHOJI, dTAHOJI, TJIH-
LEpPUH, YKCYCHas KUCJIOTa, aMUHOYKCYCHasl KACI0Ta, CT€APUHOBAsI KUCIIOTA, OJIEMHOBAsI KUCIIO-
Ta, TJIFOK03a;

— OLIEHUBATH BIMSHUE XMMHUYECKOTO 3arps3HEHUs] OKPYKAIOIIEH Cpellbl Ha OpraHu3M 4e-
JIOBEKA,

— TPaMOTHO 00paIaThCsl ¢ BEUIECTBAMH B MIOBCETHEBHOM KU3HU;

— ONPENENATh BO3MOKHOCTh IPOTEKAHUS PEAKIUH HEKOTOPBIX MPEICTABUTEIEH OpraHuye-

CKHX BEILECTB C KMCIOPOJIOM, BOJIOPOJIOM, METAJJIAMU, OCHOBAaHUSIMU, TaJIOT€HAMMU.
BBINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:



® gblOGUAMb U NPOBEPAMb IKCHEPUMEHMANILHO SUNOMe3bl O XUMUYECKUX CE0UCMBax
sewecms Ha OCHOBe UX COCMABA U CMPOEHUS, UX CHOCOOHOCMU 6CIMYNAMb 8 XUMUYECKUe peaK-
yuu, o xapakmepe u npoOYKMax pasiuiHbiX XUMUYECKUX PeaKyull,

® Xapakmepuzoeams geujecmea no cocmagy, CMmpoeHuro U C80UCMeam, YCmaHaeIueamy
NPUYUHHO-CLeOCMBEHHbIE CA3U MENCOY OAHHBIMU XAPAKMEPUCNUKAMU BEUeCmEd;

® cocmasnAms MONEKYIAPHbIe U NOJHbIE UOHHbIE YPAGHEHUs NO COKPAUWEHHBIM UOHHbIM
VPABHEHUAM,

® NIPOCHO3UPOBAMb CHOCOOHOCb BeujecCmaed NPosBIsMb OKUCIUMENbHbIe ULU 80CCMA-
HOBUMEIbHbIE CBOUCMEBA C YHemOoM CMeneHell OKUCIeHUS JIeMEHMO08, BX00AUWUX 8 e20 COCIMA8;

® CcoCcmasnAmy YpasHeHus peakyuil, COOMEemcmeylouux nociedo8ameibHOCmu npe-
8PAWeHUIl HEOP2AHUYECKUX 8eUieCME PA3IUYHBIX KIACCO8;

® gblOGUCAMb U NPOBEPSIMb IKCHEPUMEHMATbHO 2UNOMe3bl O Pe3Vibmamax 6030el-
CMBUsL PA3TUYHBIX (PAKMOPO8 HA USMEHEHUE CKOPOCHU XUMUYECKOU PeaKyul;

® UCNONBL306AMb NPUOOPEeMEHHbLE 3HAHUS O/ IKOJIOSUYECKU 2PAMOMHO20 NOBEOEHUs. 8
OKpydicaloujell cpeoe;

® UCNONBL3068aAMb NPUOOPEmeHHble KloUuesble KOMNeMmeHYuU npu 6biNOJIHEHUU NPOEKmMOo8
U y4ebHO-UCCIe008aMENbCKUX 3A0ay NO U3YUEHUIO CBOUCME, CNOCOD08 NOYYeHUs U PACNO3HABA-
HUSL Geujecms;

® 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCMBAX U XUMUYECKUX NPOYECCax;

® Kpumuyecku OMHOCUMbCSA K NCEBOOHAYUHOU UHGopmayuu, HedoOpocosecmuol pe-
KIame 8 CpedCcmeax Maccogoll uHgopmayu,

® 0CO3HABAMb 3HAYEHUE MEOPEMUYecKUX 3HAHUL NO XuMuu O NPAKMUYECKOU Oesi-
MeNbHOCMU YeN08eKd,

® co30asamv mooenu u cxemuvl OJisl peuleHus Y4eOHbIX U NOZHABAMENbHBIX 3A0ay, NOHU-
Mams He0OX0OUMOCMb COONOOEHUS NPEONUCAHUL, NPEONAaeMbIX 8 UHCIMPYKYUAX NO UCHOIb3O0-
8aHUIO 1eKAPCME, CPeOCcme ObIMOoBOL Xumuu u op.
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Conep:xanue yueOHOro npeamera « XuMus» Ha YpOBHe
OCHOBHOI'0 00111er0 00pa30BaHus

B cucreme ectecTBeHHOHAYYHOTO OOpa30BaHMS XUMHUS KaK Y9eOHBINA MPEIMET 3aHUMAET
BOKHOE MECTO B MO3HAHUHW 3aKOHOB IPHUPOBI, GOPMUPOBAHUM HAYYHON KapTHHBI MUpa, CO3/1a-
HUU OCHOBBI XUMUYECKUX 3HAHHA, HEOOXOIMMBIX JJIsI TIOBCEHEBHOM KU3HU, HABBIKOB 3/I0POBO-
ro u 0e30I1acHOI0 /I YeJI0BEKa M OKPYKAIOIICH ero cpelibl 00pasza *KU3HH, a TAK)KE B BOCIIUTA-
HUH 3KOJIOTUYECKOUN KYJIBTYPBHI.

YcnentHocTh U3Y4eHHST XMMHUHU CBSI3aHA C OBJIAJICHUEM XHMMHYECKUM SI3BIKOM, COOJIFOfC-
HUEM MpaBuiI 0€30mMacHOi paboThl IPU BHIMOJHEHUH XUMHYECKOTO 3KCIIEPUMEHTA, OCO3ZHAHUEM
MHOTOYMCJICHHBIX CBA3EH XUMUHU C IPYTUMU MIPEIMETaMH IIKOJIBHOIO Kypca.

[Tporpamma BkIIIOYaeT B c€0s OCHOBBI HEOPTaHUYECKOH M OpraHMyeckond Xxumuu. [ maBs-
HOUM ujeeil mporpamMMBbl SIBIISIETCSA CO3/1aHHe 0a30BOTO KOMIUIEKCA OMOPHBIX 3HAHWUW 1O XUMHH,
BBIPQXXCHHBIX B JOPME, COOTBETCTBYIOMICH BO3PACTY 00 yUAIOIIUXCSL.

B coaepxanuu JaHHOTO Kypca MpeCTaBiIeHbl OCHOBOIOJIAraloMe XUMUYECKUE Teope-
THUYECKHE 3HAHMS, BKJIIOYAIONIME W3YYCHHE COCTAaBa M CTPOEHUS BELIECTB, 3aBUCUMOCTH HUX
CBOMCTB OT CTPOEHHUs, TPOTHO3UPOBAHHWE CBOMCTB BEILIECTB, MCCICIOBAHME 3aKOHOMEPHOCTEU
XAMHYECKHUX MPEBPALICHUN U MIyTEH YIIPABICHUS UMU B LENAX MMOJYYCHUS BELIECTB U MaTepua-
JIOB.

TeopeTH4ecKkyr0 OCHOBY H3Yy4YEHUS HEOPraHMYECKOM XHWMHUHU COCTAaBISE€T AaTOMHO-
MoJieKyJisipHOe yueHue, [lepuognueckuii 3akon JI.JMI. MeHaeneeBa ¢ KpaTKUMH CBEICHUSIMHU O
CTPOEHUHU ATOMA, BUJAX XMMHUYECKOU CBS3M, 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKUX PEakK-
LU,

B n3ydenuun xypca 3HauuTENbHAS POJIb OTBOJUTCS XUMHYECKOMY 3KCIIEPUMEHTY: MPOBE-
JIEHUIO TMPAKTUYECKUX U JTaOOPaTOPHBIX paboT, OMHCAHUIO PE3YIbTATOB YUEHHUYECKOTO JKCIIe-
pUMEHTa, COOJIIOICHUIO HOPM | MPaBUII 0€30MacHON pabOThl B XUMUYIECKOM J1ab0paTopuu.

Peanuzanus gaHHON mporpammsl B npoiiecce 00y4eHHs MO3BOJIUT 00YYaroIUMCs YCBO-
WUTh KJIIOYEBBIE XHUMUYECKHE KOMIIETEHIUH W MOHATH POJIb U 3HAYCHUE XUMHUU CpPEIU JIPYTUX
HayK O IPUPOJE.

Nzyuenune mpeamera «Xumus» B 4acTH (GOPMHUPOBAHUS Y 00YUAIOIUXCS HAYYHOT'O MU-
POBO33PEHHUSI, OCBOCHUS OOIIEHAYYHBIX METOJIOB (HaOMI0JeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MO-
JIETTUPOBAHKE), OCBOCHHS MPAKTUYECKOTO MPUMEHEHHUS HAyYHBIX 3HAHUM OCHOBAHO Ha MEX-
MpEeIMETHBIX CBs3sIX ¢ mpeameramu: «buomorusy, «l'eorpadus», «Mctopus», «Jlureparypay,
«Maremartnka», «OCHOBBI 0€30MAaCHOCTH KU3HEACSITEIbHOCTY, «Pycckuit s3bik», «Dusnkay,
«OKOIOTHI.

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Tena u eewgecmsa. OcHosHble MemoObl NOZHAHUA. HAOI0OeHue, UuMe-
peHue, sxcnepumenm. Ousndeckre U XuMudeckue sBiaeHus. Yucrele Bemectsa u cMecu. Crioco-
ObI pazaenenus cMeceil. ATom. Monekyna. XUMAYECKHH JIeMEHT. 3HAKH XUMHUYECKUX DIIEMEH-
TOB. IIpocTsle U cioXxHBIE BellecTBa. BaneHTHOCTb. 3akon nocmosncmea cocmasa eeujecmaa.
Xumunueckue popmyiel. MHaekcbl. OTHOCUTENbHAS aTOMHAsl U MOJIEKYJIsipHas Macchl. MaccoBast
JI0JI1 XUMUYECKOTO JIEMEHTA B COEAMHEHUN. 3aKOH COXPAaHEHUsI MacChl BEIECTB. XUMHUUECKUE
ypaBHeHud. Koapduumentsl. YciioBus v npu3HaKu NPOTEKaHUsS XUMUYECKUX peakiuil. Momb —
€MHMIIA KOJIM4YecTBa BenlecTsa. MomspHas Macca.

Kucaopoa. Bonopon

Kucnopoa — xumuueckuii anemMeHT u npocroe BeuiectBo. Ozon. Cocmas 6030yxa. dusn-
YEeCKUEe U XMMHUYECKHE CBOMCTBa kucioposa. [losyyenne u mpuMeHeHue Kuciopoaa. 1ennogou
appexm xumuueckux peaxyuii. Ilonamue 06 5k30- u sHOOMepMu4ecKux peakyusax. Bomopon —
XUMHUYECKHM 3JIEMEHT U MPOCTOoe BeliecTBO. PU3NyYecKkne U XMMHUYECKHUE CBOMCTBA BOJOPOJIA.
[Tonydyenue Bogopona B naboparopun. [lonyyenue 6000pooa 8 npomviuiiennocmu. Ilpumenenue
6000poda. 3akoH ABoraapo. MossipHbIii 00beM Ta30B. KauecTBeHHBIE peakimi Ha ra3zoo0pas-
HBIE BelecTBa (KUCIOPOI, BOAOPoa). OObeMHBIE OTHOIIEHUS Ta30B MPH XUMUYECKHIX PEAKITHIX.

Bona. PacTBopbi
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Booa 6 npupooe. Kpyzosopom 600wl 6 npupode. Qusuyeckue u XumuiecKue c8ouUcmsd
600vl. PacTtBOpBI. Pacmeopumocmse eewgecmas 6 sode. KoHneHTpanus pactBopoB. MaccoBasi 1015t
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

OCHOBHBIE KJIaCChI HCOPTAHMYECKUX COeIMHEeHUI

Oxcunel. Kiaccupukanus. Homenknarypa. @usuueckue ceolicmea okcudos. XuMude-
CKHE CBOMCTBA OKCUIOB. [lonyuenue u npumenerue oxcuoos. OcuoBanus. Knaccudukanms. Ho-
MeHKJIaTypa. Puszuueckue ceolicmea ochosanuil. Ilonyuenue ocnosanuti. XUMAYECKUE CBOMCTBA
ocHoBaHu#. Peaknus nertpanmsanuu. Kucinorel. Kitaccudukamms. Homenknarypa. Qusuueckue
ceoticmea kucrom.llonyuenue u npumenenue kuciom. XUMUYECKUe CBOMCTBA KUcioT. Muauka-
TOpbl. VI3MeHeHne OKpacKu HMHAMKATOPOB B paznuyHbix cpepax. Comu. Knaccudukanusa. Ho-
MeHKIaTypa. Qusuueckue ceoticmea coneu. llonyyenue u npumenenue coneu. XUMHUYECKUE
cBoMcTBa cojiel. ['eHeTHYecKas CBsA3b MEXKy KjaccaMyd HEOPraHUYECKUX COeAuHEeHUN. [Ipobie-
Ma 6e30naAcH020 UCNONIL308AHUS BEUWECE U XUMUYLECKUX peaKyull 8 No8ceoHeHoll HcusHu. Tok-
cuyHble, 2oprodue U 83pbl8OONACHblE gewecmsd. boimoeas xumuyeckas cpamomuocme.

Ctpoenue aroma. Ilepunonnyeckuii 3aK0oH U MEePUOAMYECKAST CHCTEMA XMMHUYECKHX
semenToB /.. MeHaeseeBa

Crpoenue artoma: spo, dHepreTuueckuit ypoBeHb. Cocmasé s0pa amoma: NPOMOHbL,
Heumponuvl. Mzomonwl. Ilepuonnueckuii 3akon [[.M. Menneneea. [lepuonnueckas cucrema Xu-
Muueckux 3neMeHToB .M. MenneneeBa. @u3nueckuii CMbICT aTOMHOTO (TIOPSAIKOBOT0) HOMEpa
XUMHUYECKOIO 3JIEMEHTa, HOMepa IPyIIIbl U [epruoa Nepuoaudeckoit cucreMbl. CTpoeHue sHep-
TETUYECKUX YPOBHEH aTOMOB MEpBbIX 20 XMMHUYECKHUX HJIEMEHTOB IMEPUOAMYECKON CHCTEMBI
J.. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB aTOMOB XMMUYECKHUX 3JIEMEHTOB U UX
COCMHEHUN HAa OCHOBE MOJIOXKEHUA B nepuoanueckoit cucreme .M. MenaeneeBa u cTrpoeHust
aroMma. 3nauenue [lepuoanueckoro 3akona JI.1. Menneneena.

CtpoeHue BelecTB. XUMUYeCKAasi CBA3b

OnexmpoompuyamenbHOCmMb aAmMoMo8 Xumudeckux snemenmos. KoBaleHTHass XuMHue-
CKas CBA3b: HEMOJSpHAs U NoJsipHas. [lonamue o 6000pOOHOU C8A3U U ee GIUAHUU HA Du3ude-
cKue ceolicmea eeujecmes Ha npumepe 600vl. VIoHHas cBsA3b. MeTtannndeckasi CBs3b. 1unsi Kpu-
CMANTUYeCKUX peuemox (amomHuas, MONEeKVIAPHAS, UOHHAS, MEemAaniuyecKkas). 3asucumocms
@uszuueckux ceoticma geujecms om muna KPUCMaiiuieckol peuemku.

XuMHYeCKHe peakunu

Ilonuamue o ckopocmu xumuyeckou peaxyuu. Paxkmopwl, 6rUAIOUUE HA CKOPOCMb XUMU-
yeckoti peakyuu. Ilonamue o kamanuszamope. Knaccuuranus XUMUYECKUX PEAKIUN MO pasz-
JUYHBIM MPU3HAKAM: YUCITY U COCTaBY MCXOAHBIX M MOJIYYEHHBIX BEUIECTB; U3MEHEHUIO CTEle-
HEW OKHCJICHUSI aTOMOB XHWMHUYECKHMX OJJIEMEHTOB; IOTJIONICHUIO WJIM BBIJICJICHUIO SHEPTHH.
DIEKTPONUTHYECKAsT AUCCOLMALMSA. DIEKTPOIUTHI U HEANEKTponuTsl. Monsl. Katrons! u anuno-
Hbl. Peakiuu HoHHOro oOMeHa. Y coBHs IPOTEKaHUS PEAKIMil HOHHOTO OOMeHa. DNEeKTPOIUTH-
YyecKas JAMCCOLMALMS KHUCIOT, menoyedl u coneid. CreneHb okucienus. OnpeneneHne CTeneHn
OKHCJICHUSI aTOMOB XHMHUYECKHX JJIEMEHTOB B coeAaumHeHusx. Oxuciautenb. BoccraHOBUTETD.
CyluIHOCTh OKUCIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIIUMN.

Hemeranasl 1V — VII rpynn u ux coennnenuns

[TonoxxeHne HEMETAIIIOB B MIEPUOIUYECKON CUCTEME XUMUUYECKUX 31eMeHToB J[.1. Men-
neneea. O0mme cBoiicTBa HeMeTauioB. ['anorensl: ¢pusndeckue U XuMu4eckue corcrea. Co-
€MHEHUS TaJIOTeHOB: XJIOPOBOOPO/I, XJIOPOBOIOPOAHAS KUCIOTa U ee conu. Cepa: ¢puzndeckue
U XUMHYecKue cBoicTBa. CoeMHEHUs Cephl: CEPOBOIOPO, CYIb(PUIbI, OKCUILI cephl. CepHas,
cepHucmas u cepo8ooopoOHas KUCI0msl U UX CONU. A30T: (pU3HUECKHE W XMUMHUYECKHUE CBOM-
ctBa. Ammuak. Comu ammonust. OKcuabl a30Ta. A30THas KucioTa u ee comn. Pocdop: pusnde-
ckue u xumuyeckue cpoiictBa. Coeaunenust gocdopa: oxcua docdopa (V), oprodhochopnas
KHCJIOTA U €€ COJH. YTIepo1: GU3NIEeCKUEe U XUMUUIECKUE CBOMCTBA. AL10mponus yenepood. a-
mas, epagum, xapdoun, gyiiepensvi. Coemunenus yrieponaa: okcuasl yriepoga (II) u (IV),
yroJibHas KUCIIOTA U €€ CONU. KpemHuti u e20 coeOuHeHus.

MeTa/uibl M UX COeIMHEHUS
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Tlonoocenue memannog 8 nepuooudeckoll cucmeme xumuueckux snemenmos /.M. Menoe-
neesa. Memannvl 6 npupode u oowue cnocobwl ux noayuenus. Oowue guzuueckue ceovicmaa
memannos. O0IIMEe XUMUYECKHAE CBOMCTBA METAIOB: PEAKIIMK C HEMETAJIaMH, KUCIIOTaMH, CO-
JAAMU. DIeKmpoxumMudeckutl pao Hanpaxcenuii memasnos. 11lenounpie MeTaIbl U UX COEAMHE-
Hus. lenouyHo3eMenbHbIE METAUIBI M UX COSAMHEHHs. ANOMUHHA. AM(OTEPHOCTh OKCHIA U
ruapokcuaa amomunus. XKenezo. CoearHeHHs kKelle3a U UX CBOMCTBA: OKCUIBI, TUIPOKCUIIBI U
conm xene3a (11 u III).

IlepBoHayabHbIE CBeIeHUs] 00 OPraHUYECKUX BellecTBaX

[lepBoHayaIbHBIE CBEICHUS O CTPOCHUHU OPraHMYECKUX BEIIECTB. YTIECBOJOPOIbI: METaH,
9TaH, dTWIEH. Mcmounuku y2ne6o00pooos.: npupooHulil 2a3, Heghmo, y2onw. Kucnopoacoaepxa-
LIM€ COEAUHEHMSI: CIUPTHI (METAHOJI, ITAHOJ, TJIULEPUH), KApOOHOBBIE KUCIOTHI (YKCYCHAs! KHC-
JI0Ta, aMUHOYKCYCHAsl KUCJIOTa, CTEApUHOBAasi M OJICMHOBAsl KUCIOTHI). brojornuecku BaKHbIE
BELIECTBA: YKUPBI, [VII0OK03a, OeNKu. Xumuueckoe 3azpsasHenue okpyjicaioujeli cpeovl u e2o0 no-
C1e0Ccmasus.

Tunbl pacyeTHbIX 321a4:

1. Brruncnenue MaccoBoOi 10OJIM XUMHUYECKOTO dIIEMEHTA 10 POpMYIie COSIMHEHHUSL.

Yemanosnenue npocmetiwieii ghopmynvl 8ewecmsa no MaccogblmM OO0JIAM XUMUYECKUX
91eMEeHMO8.

2. Bolunicnenuss mo XMMHUYECKUM YpaBHEHHSAM KOJIMYECTBA, 00bEMa, MAacchl Belle-
CTBa I10 KOJIMYECTBY, 00BEMY, MacCe peareHTOB WIIM IPOAYKTOB PEAKIIMH.

3. Pacuet MaccoBoii 107U pacTBOPEHHOTO BEILIECTBA B PACTBODE.

IIpuMepHbIe TeMbl NPAKTHYECKHX PadoOT:

1. JlaGopaTtopHoe 00OpymOBaHHE M MpHEMbI oOpamienusi ¢ HuM. [IpaBuna Gezomac-
HOW pabOThl B XUMUYECKOM JabopaTopuu.

2. OuncTKa 3arpsA3HEHHON TIOBapEHHOMN COJIH.

3. [Tpr3Haku NpOTEeKaHUs XUMUYECKUX PEaKIHH.

4. ITomy4yenue kucIopoaa U U3y4eHHE €ro CBOWCTB.

S. [TosryueHnue BOIOpOAa U U3YUYEHUE ETO CBOWCTB.

6. IIpuroroBneHue pacTBOPOB € ONPENEICHHONM MAacCOBOM J0OJEH PACTBOPEHHOI'O
BELIECTBA.

1. Pemenne skcniepuMeHTanbHbIX 334a4 10 TeMe «OCHOBHBIE KJacChl HEOpraHUYe-
CKHX COEAVHEHUI».

8. Peaknuu nonHoro ooMeHa.

9. Kauecmesennvle peakyuu na uonsl 6 pacmeope.

10.  Ionyuenue ammuaxa u uzyueHue e2o c8OUCMS.

11.  Ionyyenue yenexucnozo 2asa u usyyeHue e2o c80UCMS.

12. Pemenue sxcnepumenTanbubix 3a1au no teme «Hemeramnsl IV — VII rpynn u ux
COCITMHEHUIN».

13.  Pemenue sKcrepuMEHTAIBHBIX 3a7a4 10 TeMe «MeTaTbl U MX COSMHEHHSI.

8 ki1acc (24 B Hexen0, Bcero 68 yacon)

Tema 1. [lepBoHavaiibHble XMMU4YecKHe MOHATHA (16 yacoB)

MecTo XxuMuH cpeau eCTECTBEHHBIX HayK. [Ipeamer xumum.

Teno u BemecTBo. @U3NUECKHE CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTBA.
NunuBunyanpHbIe (YUCTHIC) BEMIECTBA U CMeCH. MeTonbl pa3aeneHus cMmecer ((prbTpoBanue,
OTCTaWBaHWe, BBIMMApUBaHUE, Meperonka). dusnueckue W XUMHUYECKHUE SBICHUS. V3MeHeHHs
MIPOUCXOSAIINE C BEIIECTBAMU. XUMHUECKUe peakiuu. [Ipu3HaKku U yCIoBUs MPOTEKAHUS XUMHU-
YECKUX peakiuid. XMMHUYECKHE CBOMCTBA. XMMHYECKUE MTPOLIECCH] B OKPY>KAIOIIIEM HAC MUPE.

PabGora B xummueckoir mabopatopuu. ["azoBeie ropenku (ropenku bynszena u Tekiro),
cnupToBKU. [lnmamMs u ero crpoeHue. DneKTpuyeckue IUTKU. OCHOBHBIE METO/bl MMO3HAHUSA:
Ha0JI0/IeHUe, U3MEPEHNE, SKCTIEPUMEHT.

AToMbI. XUMUYECKUHN AIIEMEHT Kak BHUJl aTOMOB. CUMBOJIBI (3HAKM) XUMHUYECKHUX AJIEMEH-
TOB. PactipocTpaHEHHOCTb 3JIEMEHTOB Ha 3eMJIE€ U B KOCMOCE.

13



AToMHO-MoNeKyIsIpHOe yueHue. 3nadenne padbot Jx. JlanpTona u M. B. JlomoHocoBa asist
(bopMUPOBaHUS ATOMUCTUYECKOTO MUPOBO33PEHUSI.

Morekyna Kak MeNpyaiiias 4acTHIlA BEIIECTBA, OOJagaronmas ero XMMUYECKUMH CBOW-
ctBamu. Xumuueckue ¢opmyinbl. MHaekchl. BemiectBa MONEKYISIpHOTO M HEMOJIEKYJISIPHOTO
CTPOCHHUSI.

3aKOH NOCTOSIHCTBA COCTaBA BEILIECTB, UMEIOIIUX MOJIEKYJISIPHOE CTPOCHHUE.

Knaccudukanus BemectB. [IpocTeie U ciokHble BemiecTBa. [loHsATHE 00 alUIOTPONUU H
AIUTOTPONHBIX MOoauUKauax. Metauibl U HeMeTalulbl. OpraHndyeckie U HEOPraHUYecKue Be-
I1ECTBA.

Maccol aToMOB 1 MOJsieKyJl. [loHaTre 00 OTHOCUTENBHOM aTOMHON U MOJIEKYJISIPHON Macce.
KauecTBeHHBIM M KOJIWYECTBEHHBIM COCTaB BEIIECTBA. BBIYMCICHHE OTHOCHUTEIBHONW MOJIEKY-
JSIPHOM Macchl BellecTBa no ¢opmyie. MaccoBasi 101151 XUMHUYECKOTO 3JIEMEHTa B XUMHUYECKOM
COCTMHEHUH U €€ BBIUMCIICHHE 110 POPMYJIE COSTMHCHHUS.

3aKkoH coxpaHeHusl Macchl BemecTB. JKu3Hp u aesarenbHocTh M.B. JlomonocoBa. YpasHe-
HUe XuMH4Yeckor peakuuu. KoapdummenTsl. TUIBI XUMUYECKUX PEAKIHA: COSTMHEHUE, Pa3io-
JKEHHE, 3aMellleHue, OOMEH.

JemoncTpanun OOpa3ibl UHIUBUIYAIBHBIX BEHIECTB (METaJUIbl, HEMETAJUIbI, CIOXKHBIE
BEleCTBa) U cMecel (pacTBOpHI, rpaHuT). Pa3neneHune cMecu MEIHOTO Kymopoca M Cepbl pac-
TBOpeHueM. ['openue maruus. Kunenue criupra. ['openue cnmpra. OnbIThl, TOATBEPKIAIONINE
3aKOH COXpaHeHHUs Macchl BemecTB. OOpa3oBaHMe aMMHUaKa MPU PACTUPAHUU CMECU TalleHON
W3BECTU C XJOPUIOM aMMOHUS. OIBITHI, IEMOHCTPUPYIOIIKE TOSIBICHUE OKPACKU MPHU CMEIIIe-
HUU JBYX PacTBOPOB (TaHHUHA U cynbdaTa xene3a (1), cynbedara meau (II) u ammuaka, sxentoi
KpOBsiHOM comm u xyopuna xenesa (II), aurpara ceunna (II) u nonuaa xanus, peHondranenna
U IICJIOYH).

JlabopaTropHblie ONBITHI
N3yueHue CBOKCTB BEILLIECTB.
Paznenenue cmeceil.
®u3nyecKue BICHUS U XUMUYECKUE PEAKIIUN
O3zHakoMiieHHe ¢ 00pa3laMu MPOCTHIX U CIOMXKHBIX BEIIECTB.
Okucienre MeTHON MTPOBOJIOKHU.
Paznoxxenne manaxura.
B3auMopeiicTBue xkenes3a ¢ pacCTBOPOM MEIHOIO KyIopoca.

NoabkowhE

Ilpakmuueckue padomoi

1. 3makoMcTBO c J1abopaTopHBIM oOopymoBanueM. [IpaBuiia 6e30macHOCTH mpu padboTe B
XUMHUYECKOH JIabOpaTOpHUH.

2. Ougucrtka 3arps3HEHHON TOBAPEHHOM COJH.

Tema 2. Kuciopoa. Oxcuapl. BajienTHOCTD (7 Y4acoB)

Kucnopon — xuMuyeckuil 3meMeHT U npoctoe BemiectBo. O30H — ayutoTponHas Moaudu-
Kauusa Kuciopoja. Kuciaopon, ero pacnpocTpaHeHHOCTh B mpupoje. Pdusnueckue cBONWCTBa
KHcoposia. XUMHUYECKHE CBOWCTBA KUCIOPOJa: B3aWMOJEHUCTBUE C cepoi, GochopomM, yriem,
BOJIOPOJIOM, HaTpUEM, AIOMHUHUEM, JKEJIE30M, METAaHOM, CEpPOBOIOPOAOM. McTtopust oTKphITHSA
kucioposa. [lomyuenne kucmopoaa B mabopatopuu (pasziokKeHHEM OEpTOJIETOBOM COJIM, Tepe-
KHCH BOJIOpPOJIa U TMEepMaHraHara Kajus) U B IPOMBIIIIEHHOCTH. KauecTBeHHas peakuus Ha ra-
3000pa3HbIii kucinopoa. [lpumenenune kucnoposa. [lorsTue o kaTanuse u KaTaanu3aTopax.

Banentnocts. CoctaBnenue Gopmyi Mo BaleHTHOCTH. OKCH/IBI METAJIOB U HEMETAIJIOB.

Bo3nyx — cMech rasos. CocrtaB Bo3nyxa. Beienenue kuciopona u3 Bosayxa. [lonarue o
OnmaropoAHbIX (MHEPTHBIX) ra3ax. TOKCHYHBIC BEIIECTBA B BO3Iyxe. ['opeHHe BelecTB Ha BO3/Y-
xe. ['oproune BemectBa. Temneparypa Bocruiamenenus. Meanennoe okucienue. [Ipodiema 6e3-
OIaCHOI'0 MCIOJb30BAHUS BEIIECTB U XUMHUYECKUX PEaKIUil B MOBCeIHEBHOU *HU3HH. BbITOBas
XUMHYECKasi FpaMOTHOCTh. TyieHue noxxapos. OrHETyILIUTENb.

JleMOHCTpalMOHHbIe oNbIThI. ['OpeHue yris, cepsl, dochopa U xeje3a B KUCIOPOJE.
[Tpuemsl TylIeHUS IIAMEHH.
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JlabopaTopHsle onbIThI. 8. [TonydueHne kucmopoia pa3ioKeHHEM MEPOKCHIa BOJIOPOA.
IpakTnyeckne padorsl. 3. [lonydeHne U CBOKWCTBA KUCIOPOAA.

Tema 3.Bogopoa. Kuciorel. Cosin (7 yacoB)

Bopopon — XuMHUYeCKHii 3JIEeMEHT ¥ IIPOCTOE BEIIECTBO. PacpocTpaneHHOCTh BOJIOPO/IA B
npupone. Pusndeckue cBoiictBa Bojoposa. Ilomyuenue Bonopoaa B nabopatopuu. Bomopon —
B3pBIBOOIIACHOE BemecTBO. KadecTBeHHast peakius Ha ra3oo0pasHblii Bopopon. Mcropus oT-
KPBITHUS BOJOpOAa. XMMHUECKHE CBOMCTBA BOIOPOJAA: B3aMMOJCHCTBHE C KHCIOPOAOM, CEpOH,
XJIOPOM, OKCHJIaMH M€ M CBHHLIA. Mepbl 6e30nacHoCTH Ipu padote ¢ BoxopoaoM. [Tomyyenue
BOJIOpPOJia B MpoMbIIUIEHHOCTH. [IpuMmenenue Bogopona. [lonsitue o psjae akTUBHOCTH MeTal-
JIOB.

Kucnotsl. Kiaccudpukanus. Homenknarypa. Heoprannueckue u opraHu4eckie KUCIOTHI.
beckucnopoinble U Kucaopoacoaepkamue Kuciaorel. KucnorHslil octatok. OCHOBHOCTH KHUCIIOT.
OnHo-, BYX- ¥ TPEXOCHOBHbBIE KUCTIOTHI. DU3NYECKUE CBOMCTBA KUCIOT. XUMUYECKHE CBONCTBA
KHCJIOT: B3aUMOJCHCTBUE C aKTUBHBIMHU MeTaimiamu. [IpeacraBienne o KHCIOTHO-OCHOBHBIX HH-
nukaropax. 3MeHeHne OKpacku HHIMKATOPOB B PA3IMYHBIX Cpefax.

Conu (cpennue). CocraBnenue Gpopmyin coneil. Homenknarypa. @usndeckue cBOWCTBa CO-
neit. Kpucramnoruaparel. XuMH4ecKHe CBOMCTBA cojeil: B3auMojeicTBue ¢ Metamuiamu. [Ipu-
MEHEHHE COJIEH.

KucnotHele OKCUABI U aHTUAPUIBI KUCIOT. B3auMonelicTBUE KUCIOTHBIX OKCHIOB C BO-
JI0M.

Jemouncrpanuu. [Tonydenue Bonopoaa B annapare Kunmna, ropeHre Bojopoja Ha BO3Y-
xe. BoccTanoBnenue okcuaa MeTamia BogopoaoM. B3peiB rpemyuero raza. O6pasubl HeopraHu-
YEeCKUX U OpraHMYecKUX KUCIOT. JlelicTBHE KUCIOT HAa MHAUKATOPBL. Mepbl 0€30MacHOCTH MpU
pabote ¢ kuciaoramu. OOpasibl paznudHbix coyieid. OO6e3BoKUBaHUE MEAHOTO Kymnopoca. B3au-
moaekcTBue okcuaa docdopa (V) ¢ BogoM.

JlabopaTopHusble onbIThI. 9. B3aumoaeiicteue kucnot ¢ metauiamu. 10. [lonydenue Bogo-
pona u usydenue ero cBoiictB. 11. BoccranoBnenue oxcunga menu (I1) Bomopomom. 12. O3Ha-
KOMJIEHUE CO CBOMCTBAMU COJIIHOU U CEPHOU KHUCIIOT.

Tema 4. Boaa. PactBopsl. OcHoBaHus (8 4acoB)

Bona B npupone. Kpyrosopot Boas! B npupoae. @usnyecknue cBoicTBa BoAbL. | UTPOCKO-
NUYHOCTh. MuHepasbHble BoAbl. Ileperonka (auctmmianus) Boxbl. [ucTwinmmpoBaHHas U Je-
MOHM3UpOBaHHas Bojia. OuncTtka Bojabl. CTOYHBIE BOJIBI.

PactBopsl. Bona kak pactBoputens. PactBopuMocTs BemiecTB B Boje. Kiaccuduxanus
BellecTB Mo pacTBopuMocTH. KoHneHTpanus pactBopoB. MaccoBas 10151 paCTBOPEHHOT'O Bellle-
cTBa. [IpurorosieHne pacTBopoB.

XVMHYECKUE CBOMCTBA BOJbI: PEaKIMsI C HATPHEM, JKEJI€30M, OKCHIOM KallbLIMsl, OKCHJIOM
yriepona (1V), okeugom docdopa (V). Dnexkrponau3s Boabl. [lonyueHne KucioT npu B3auMoiei-
CTBUM OKCHJIOB HEMETATIOB ¢ BojIoH. [loHsTrs 00 ocHoBaHusx. [lonydyenue menodeii mpu B3a-
MMOJICHCTBUY C BOJOW aKTUBHBIX METAJNIOB WJIK UX OKCUIIOB.

OcnoBanus. Knaccudukanusa. Homenknarypa. @usnueckue cBoiictBa ocHoBaHui. lle-
JIOYM M HEpAacTBOpUMBIE B BoJie ocHoBaHMs. [lonydueHne ocHoBaHMi. Pa3noskeHue HepacTBOpU-
MBIX B BOJIE OCHOBaHUM Npu HarpeBaHuu. [Ipumenenue ocnoBanuil. [IpaBuia 6e3omacHoil pabo-
ThI CO LIETOYaMH.

JemoncTpanuu. [leperonka Bonpl. YBenuueHne o0beMa BOJIbI MPU 3aMep3aHuu. PacTBo-
pEeHHE OKpAIIeHHOW coiM (MEIHOro Kyrmopoca) B Boje. 3aBUCUMOCTb PaCTBOPUMOCTH COJIM OT
TeMIepaTypbl. Belnanenue KpucTamioB IpH OXJIXKACHUH HACHIIIEHHOTO pacTBopa. Bianmoneii-
CTBHE HATpUs ¢ BO10I. Mephl 6€301acHOCTH MU paboTe C HIETOYaMH.

JlaGoparopHble onbIThl. 13. PacTBOpuMOCTh TBEpABIX BemiecTB B BoAe. 14. O3Hakomiie-
HUE cO cBo¥cTBamu mienouei. 15. Jleruaparamus rugpokcuaa meau (11).
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IIpakTyeckue padorsl. 4. [Ipurorosnenne pacTBopa ¢ 3aaHHON MAacCOBOM JoJel pac-
TBOPEHHOTO BEILIECTBA.

Tema 5. O0001IeHHE CBeIeHNH 0 BaKHEHIIHUX KJIACCAX HEOPraHUYEeCKHUX COeUHEeHU M
(11 yacoB)

Oxkcuapl. Knaccudukamnus. Homenknarypa. @usnueckie CBOWCTBA OKCHUIOB. XUMHUYECKHE
CBOMCTBA OKCHJIOB: B3aHMOJCHCTBHE C BOJOM, KHCIOTaMU M OCHOBAHHMSMH, B3aHMOJICHCTBHUE
MEX]1y KUCJIOTHBIMU U OCHOBHBIMU OKcuJaMu. [lonydeHue u npuMeHeHrne OKCUI0B.

Kucnorel. XuMudecKre CBOMCTBA KHCIOT: B3aUMOACHCTBHE C OCHOBHBIMH OKCHAAMH, OC-
HOBaHUS U cossiMu. [losydeHue u npuMeHeHue KUcioT.

OcHoBanusg. XMMHUYCCKUC CBOMCTBA OCHOBAHUM: B3aUMOJICHCTBUEC ¢ KMCIOTHEIMM OKCHJIa-
MH, KUCJIOTAaMHU U COJISIMU. Peakius HelTpain3anum.

Comu. Knaccudukanus. Homenknartypa. [Tonydenne coneil. XuMudeckue CBOMCTBA COJICH:
pEaKIMU ¢ KUCIOTaMH, IEJI0YaMHU U JAPYTUMHU COJISIMU. [IOHATHE O KUCTBIX U OCHOBHBIX COJISIX.

VYcnoBus nporekanus peakuii oOMeHa B BOJHBIX pacTBOpax.

['eneTnueckas CBsI3b MEXK/ly BaKHEHIIMMU KJIaCCAMHM HEOPraHUYECKUX coennHenui. Kiac-
cu(duKanysa HEOPraHMUECKNX BEIIECTB.

JleMoHcTpamuu. 3HAKOMCTBO ¢ o0Opa3laMu OKCHIOB. XHMHUYECKHE CBOMCTBA PacTBOPOB
KHCJIOT, CoJied U 1enoden. Peaknusa HeWrpanusauuu. BzanMoneincTeue okcuaa Meau ¢ CEpHOR
KHCJIOTOM. B3anmonelicTBre kapOoHaTa MarHus ¢ cepHou Kuciaotor. OcaxaeHUEe U PaCTBOPEHUE
0CaJIKOB COJICH U HEPACTBOPUMBIX THIPOKCHIOB.

JladopaTtopubie onbIThL. 16. O3HaKOMIICHHE ¢ 00pa3iaMu OKCHIOB. 17. Peakuus HerTpa-
nu3ainun. 18. B3aumozeiicTBie OCHOBHBIX OKCHAOB ¢ KucioTaMu. 19. Peakiuu oOMeHa B BO/I-
HBIX pacTBOpax.

IIpakTuyeckne padoThl. 5. DKCIIEPUMEHTAIILHOE PEIIeHUE 3a/1a4 1o TeMe «[ eHeTnueckas
CBSI3b MEX/y BAXKHEUIIMMH KJ1aCCaMH HEOPTaHUYECKUX BELIECTBY.

Tema 6. Ilepuonnuecknii 3axon u Ilepuonnyeckas cucreMa XMMHYECKHX 3JIEMEHTOB
N.A. Mennaeseena. (5 uacoB)

[TepBble MONBITKY KJIACCU(PUKALIMN XMMHYECKUX JIEMEHTOB. [Pyl 37IEMEHTOB CO CXO/I-
HBIMU CBOMCTBaMU: IEJIOYHBIE METAJLIbI, NICJIOYHO3EMEIbHbBIE METAUIBI, TaJOTEHbI, XalbKOIe-
HbI, OJ1aropoiHbIE (MHEPTHBIE) ra3bl.

AMoTepHbIe OKCHUIBI U TUJIPOKCHIBI.

OcHoBBI KnaccupuKanu xumuueckux sinementos [[.M1. Menneneea. Ilepuoanueckuii 3a-
koH /I.1. Menneneesa. [lepnoanueckas cucreMa xuMuueckux anemeHToB .M. Menneneera kak
€CTeCTBEHHOHAY4YHasl KJacCU(UKALUsA XUMUYECKUX 31eMeHTOB. [TopsaKoBbIii HOMEp 3JeMEeHTa.
Crpykrypa Ilepuogunyeckoit cucrembl xumudeckux 3yemeHToB J[.M. MennmeneeBa: mepuois
(Mastbie ¥ OOJTbILINE), TPYIIIBI U OATPYIIHI (T1aBHbIC U M0004YHbIe). KOpOTKHMI W JUIMHHBINA Ba-
puantsl [lepuoanueckoit cucteMbl xuMuueckux nemeHToB [[.M. MenneneeBa. JlaHTaHOUIBI 1
AKTUHOU/BI.

Hayunslii mogsur MenneneeBa. [IpeackasaHue CBOWCTB €Ill€ HE OTKPBITBIX JIEMEHTOB.
3nauenue Ilepunoanueckoro 3akona /[.1. Menneneesa. XKusns u aedarensHocts [[.M. Mennenee-
Ba.

JAemoHncTpanuu. IlonyyeHne rTuIpoOKCUI0B UHKA U MEIH, UX OTHOLIEHUE K KUCIOTaM U
OCHOBaHUSIM.

JlabopaTopHusie onbIThl. 20. [Tomyuenue rugpokcna IMHKA U U3YYEHHUE €TI0 CBOMCTB.

Tema 7. Ctpoenue atoma. CoBpeMeHHasi GOpMYJIMPOBKA NMEPHOANYECKOro 3aKoHa (4
yaca)

Anpo aroma. DieMEHTapHbIE YaCTULBL: IPOTOHBI, HEUTPOHBI U JEKTPOHBI. [lmaneTapHas
MoJeNb cTpoeHus aroma. M3otonbl. @u3nueckuil cMbICI MOPSIKOBOIO HOMEPAa XMMHUYECKOIO
snemenTta. CoBpemeHHas popmynupoBka [leproanyeckoro 3akoHa.
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[Tpupona 37eKTpoHA: CBOMCTBA YAaCTHUIIBI U BOJTHBL. ATOMHAst OpOUTAIL U JIEKTPOHHOE 00-
JaKo. S-, p-, d-, f- opouramu. @opma S- u P- opOUTAICH. DHEPrETHUCCKHI YPOBCHb. MaKCHMab-
HOE YUCIIO 3JIEKTPOHOB HAa SHEPTETUUECKUX YPOBHAX (EMKOCTh YIHEPTreTUUECKOTO YPOBHS).

Pacnipenenenre 37eKTpOHOB B JIEKTPOHHBIX CIIOSX aTOMOB XMMHYECKHX 3JIEMEHTOB 1-3-
ro mepuojoB. XapaKTEPUCTHKA MEPBbIX JIBA/ILIATH XUMUYECKHUX HJIIEMEHTOB Ha OCHOBAHHMH HX
nosnoxkeHus B [lepuoanueckoit cucteMe xumuueckux annemeHToB [[.M. MenaeneeBa u crpoeHust
WX aTOMOB. BasieHTHBIE 3JIEKTPOHBI.

Mertannel u HemeTasuibl B [leproanueckoit cucteme xumuueckux snementoB .M. Menne-
neeBa. [lonstue 00 noHe (KaTHOHE, aHHOHE). 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB aTOMOB XH-
MHUUYECKHX 3JIEMEHTOB Ha OCHOBE MojoxkeHusa B llepumoamueckoi cucreme .M. MenneneeBa u
CTPOEHHUSI aTOMa. DIEKTPOOTPUIIATEILHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. M3Menenue paau-
yca aToma, 3JIEKTPOOTPUIIATEILHOCTH, METAUNIMYECKUX CBOMCTB B IEPHOJAX W TJIABHBIX IOJI-
rpyImnax.

Tema 8. Xumuueckas cBs3b. (10 yacon)

XVMHYECKasi CBA3b. JHEPIUsl XMMHYECKON CBA3M. Y CIOBMSI BO3ZHUKHOBEHUS XMMHUYECKON
CBs13M 1O JIproucy.

KoBanenTHas cBsa3b. OiuHapHasi, 1BOMHas U TpOiHas XMMHUYecKast CBsI3b. MexaHu3Mbl 00-
pa3oBaHusl KOBAJIEHTHOW CBSI3U: OOMEHHBIM U TOHOPHO-aKuenTopHbli. [lonspHas u HenonspHas
KoBaJeHTHasA cBs3b. llomsapHocTs Monekyibl. [lonstue o gunone. [iMHa XMMHUYECKOH CBS3H.
HamnpaBieHHOCTh KOBAJIGHTHOM CBA3U. BaneHTHBIN yrod.

Honnas cBsa3p. KoopaunanuonHoe uncino. CBOMCTBA BEIECTB ¢ MOHHOM CBA3bI0. OTinune
MOHHOW Y KOBAJICHTHOM CBSI3U.

Mertannuueckas cBsizb. CBOWCTBA METAIIIIOB, 00YCIOBICHHbBIE METAJUINYECKON CBSI3BIO.

BanenTtHocTh U cTenenb okuciaeHus. OnpeneneHue CTENEeHN OKHUCIEHHUsI aTOMOB XUMUYe-
CKHX DJIEMEHTOB B COCIMHEHUSX.

Crpoenue tBepabIX BeuiecTB. Kpucrannnueckue u amopublie BemecTa. [loHsTue 0 Kpu-
CTaJUIMYECKOHM pemeTke. THUIBI KPUCTAJUIMYECKUX PELIETOK (aTOMHasi, MOJIEKYNsApHas, MOHHas,
MeTaJlJIN4ecKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BELIECTB OT THUIA KPUCTAIIIMYECKOH pe-
LIETKH.

JemoncTpanuu. Mozenu Mosekyn (BOJAbI, YIJIEKUCIOTO U CEPHUCTOrO ra3oB, NEHTAaXJ0-
puna ¢docdopa, rekcadpropuna cepbl). OOpaslbl HOHHBIX U KOBAJIEHTHBIX coenuHeHHi. Kpu-
CTaJIZIMYECKasl pelieTka Xjopuaa HaTpus. MoJenyu KpUCTaJUIMUECKUX PEHIETOK KOBAJIEHTHBIX U
VOHHBIX COEIMHEHUI.

Jla6opaTopusle onbIThl. 21. CocTaBiieHue Mojenei Mosiekys. 22. Bo3ronka nopa.

9 ky1acc (24 B Hejieli0, Bcero 68 yacos)

Tema 1. Crexuomerpusi. KonnuyecrBennnie oTHomenusi B xumun (10 »)

Moup — enuHMIA KOJIMUYECTBA BemecTBa. Uucino ABoraapo. MosipHas macca.

3akoH ABoraapo. MomnsipHblil 00beM raza. HopmanbHble U CTaHAAPTHBIE YCIOBHUSL.

Pacyersl mo ypaBHeHMsIM peakuuil. Borarcienue maccol, o0beMa WM KOJUYeCTBa Bellle-
CTBa 10 M3BECTHOM Macce, 00beMy WM KOJIMYECTBY BEUIECTBA OJTHOTO W3 PEAreHTOB WU IpO-
IyKTOB. PacueTsl 00beMHBIX OTHOIIEHUH ra30B B XMMHUECKUX peakiusx. Beruncienue xonude-
CTBa MOJIEKYJI IO U3BECTHOMY KOJIMYECTBY BEILECTBA.

JemoHcTpanuu. [Tokaz HEKOTOPBIX COEAMHEHUI KOJIMYECTBOM BemecTsa | Moib. /J[eMoH-
CTpalHs MOJIIPHOTO 00beMa UIeabHOTO Ta3a.

Tema 2. Xumuueckasi peakuusi (17 1)

Teopust 3NIEKTPOAUTHIECKON AUCCOLMALIMHU. DIEKTPOJIUTHI U HEdNeKTpoauThl. Monsl. Ka-
THOHBI U aHUOHBI. [IOHATHE O THIPATHPOBAHHOM HOHE.

Hucconmanusi KUCIOT, cojiel U ocHOBaHWI. OnpeneneHne KUCIOT, OCHOBAHUM U COJeil C
TOYKH 3PEHUSI TEOPUH DJICKTPOJIUTHUECKON JUCCOLUALINY.
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CunpHbIe U cl1a0dbie AIEKTPONUThL. CTENeHb AUCCOIHAIIHH.

Kucnornocts cpeasl. Bonopoansiii mokazarens. OnpeneneHue KUCIOTHOCTH CPEeAbl C Mo-
MOIIIbIO UHIUKATOPOB U pH- MeTpoB.

Peakiiuyn noHHOTO OOMEHA U yCIIOBUS UX ITPOTCKAHUSI.

XUMHYECKUE CBOKWCTBA OCHOBHBIX KJIACCOB HEOPraHWUYECKUX COECAMHEHUN B CBETE IPE.-
CTaBJIEHUH 00 AJIECKTPOJMTUYECKON AUCCOIHALIIH.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporecchl OKUCIEHHUS-BOCCTAHOBIICHHUS.
Oxkucnurenb. BoccranoButenb. COCTaBlIeHHE YPaBHEHHH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii. PaccranoBka kKo3((UIIMEHTOB B ypaBHEHUSX OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX Pe-
aKIIM METOJIOM AJIEKTPOHHOTO OajaHca.

XUMHYECKUE UCTOYHUKU TOKa. ['albBaHUYECKUU 3JIEMEHT. DJIEKTPOJbl (KaToa M aHOMd) B
rajJbBaHUYECKOM DJIEMEHTE. DIIEKTPOXUMUYECKUHN PsiJl HAIPSOHKEHUH METAIIIOB.

Onektponus. [Iporeccsl mpoTekarone Ha KaToje W aHoje mpu 3ekTponuse. [Ipumene-
HHUE 3JICKTPOJIU3a B MPOMBIIIIIECHHOCTH.

TerutoBoit 3dexT xumuueckoi peakiuu. [loHATHE O TEPMOXHUMHHU. TEPMOXHMMHYECKOE
ypaBHEHHUE. DK30- U SHAOTEPMHUYECKUE peakuuu. PacueTsl M0 TEPMOXUMHUYECKOMY YPaBHEHUIO:
pacyeT KOJWYECTBA TEIUIOTHI IO MAacce, KOJUYECTBY BEIIECTBA UM O00BEMY MCXOJHOTO BEIle-
CTBa.

[ToHsTHE O CKOPOCTH XUMHUYECKON peakunu. DakTopel, BIUSIONIME HA CKOPOCTh XUMHUYE-
ckoii peakuuu. KatanmuzaTop u uHruouTop. [IoHATHE 0 KATATUTUYECKUX PEAKITHSX.

Krnaccudukanus XUMUYECKUX PEaKIHid 0 Pa3IUYHBIM MPU3HAKAM: TI0 YHUCIY H COCTaBY
UCXOJHBIX M 00pa3yIOLUXCs BEIIECTB; [0 U3MEHEHHUIO CTENEHN OKHCICHUS aTOMOB XUMHYECKHX
9JIEMEHTOB; TI0 TETUIOBOMY 3 (EKTy, 10 MPU3HAKY 0OPATUMOCTH, 110 HATUIHIO UM OTCYTCTBHIO
KaTajau3aTopa.

JdeMoHcTpanuu. 3IEKTPONPOBOAHOCTD BOABI M BOJHBIX PACTBOPOB PA3IMYHBIX COEIUHE-
Hui. OnpezneneHne KUCIOTHOCTU CpeAbl MPU NOMOILIM YHUBEPCAIBHOIO MHAMKATOpa U pH-
MmeTpa. Pasnoxxenue nuxpomara aMMOHHUS. DK30TEPMUYECKUE U SHJOTEPMHUUECKHUE peakluu (To-
pEeHHe MarHus, pa3iokKeHne MalaxuTa). BnusHue pa3nuyHbix (GakTopoB (TemmepaTypa, KOHICH-
Tpaiusi, CTelIeHb U3MENbYEHHUsT TBEPAOTO BEIIECTBA) HA CKOPOCTh B3aUMOJCHCTBHUS IIMHKA C CO-
JSHOM KUCTOTOW. BinsiHMe kaTanu3aropa Ha CKOPOCTh PEAKLUU Pa30KEHHs MEPOKCHAA BOJO-
pona.

JlabopaTopusbie onbIThl. 1. CpaBHEHHE OKpPACKU WHIMKATOPOB B PA3IUYHBIX Cpefax.
Omnpenenenne KUCIOTHOCTH cpenbl. 2. Peakiuy oOMeHa B pacTBOpax 3eKTponuToB. 3. OKucIu-
TEJIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIH.

IIpakTuyeckne padorbl. 1. DKCIiepUMEHTAIBLHOE PEIIEHUE 3a/1a4 M0 TeMe «DJIEKTPOIH-
THYECKas TUCCOLMAIIHS.

Tema 3. Hemerauibl (22 1)

[Tonoxxenue HemetawioB B [lepuoanueckoil cucreme xumudeckux snemeHToB .M. Men-
neneeBa. OCOOEHHOCTH JIEKTPOHHOTO CTPOEHHs HeMeTasuoB. O01ue cBoiicTBa HEMETAJIOB.

["anorensl — snemenTsl riaaBHoi noarpynnsl VII rpynmel. O61mmiast XxapakTepucTuka Mmoj-
rpynnsl. Bo3MoxxHble cTeneHn okucieHus. dusnueckne U XMMHUYECKHUE CBOMCTBA TajOr€HOB.
OcoOennoctu (ropa. IlnaBukoBast kucinoTa u e€ conu. XJop, ero pacIpoCTPaHEHHOCTh B MPH-
poze, moixydeHue (B MPOMBIIUIEHHOCTH U B jJaboparopun), (pu3ndeckue U XMMUYECKHE CBOM-
CTBa, MpUMEHEeHUE. XJIIOPOBOJAOPO/I, MOJydyeHue, cBoiicTBa. ConsiHas KUCIoTa U ee couu. [Ipu-
MEHEHHUE COJITHOM KUCIIOTHI M €€ coieil. KauecTBeHHas peakuus Ha xjiopua-uoH. Onpenenenue
nosa kpaxmaiaoM. [Topsiiok BeITECHEHUS! OJJHOTO TraJIOreHa APYTUM U3 PaCTBOPOB raJIOr€HHIOB.

Cepa, ee HaXOXXJEHHUE B MPUPOJIE, AIUIOTpONHUs, prusnyeckre U XuMuueckue cpoiictra. Ce-
poBogopo. CepoBonopoanas kuciora. Cynedunsl. Oxeun cepsl (1V) (cepHUCTHIN ra3), cepHU-
ctas kucnora, cynbpurel. Okcun cepbl (VI) (cepusiii anruapum). CepHas kuciora. OKucu-
TEJTbHBIE CBOMCTBA KOHIIEHTPUPOBaHHOU cepHOU kucioThl. Cynbdartel. [lonydenune u npumeHe-
HHUE CepHON KUCIOTHI (6€3 TeXHOIOTHYeCKoi cxeMbl). KauecTBeHHas peakiys Ha Cyab(paT-uoH.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl OKCUIAMU cepbl. KUCIOTHBIE 10K IH.
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A30T, ero HaxoXJEeHHE B IPUPOJIE, BAJIEHTHBIE BOBMOXHOCTH aToMa a3oTa. A30T Kak Ipo-
croe BemecTBo. dusznyeckne U XMMUYECKUE CBOWCTBA a30Ta, MoJjiydeHue, npuMmeHenue. [Ipo-
Onema cBs3pIBaHUS aTMOCcepHOro a3ota. [IpencraBienue o MUHepanbHbIX yaoopenusx. Kpyro-
BOPOT a30Ta.

Ammuak. CTpoeHue MOJEKYNbl, (pU3HuecKue M XMMHYECKHE CBOWCTBa, moiryueHue (6e3
TEXHOJIOTHYECKON cxeMbl) U npumeHenue. Conu ammonusi. KauecTBeHHas peakius Ha UOH aM-
MOHHSI.

Oxkcunpl a3ora. A30THas KUCJIOTa: MMOJIydeHUe, (U3MUECKHe U XUMHUYECKHE CBOMCTBA.
IIpumeHeHne a30THOM KUCIOTHL. HUTpaTsl.

®docdop. benbrit u kpacueiit pochop. Pusnueckne u xumudeckue cBoictea pocdopa. Ilo-
nydenue u npumenenue docdopa. Okcun dochopa (V) (bochopusiii anrunpun). @ochopras
kucnota u e€ conu. Pochopubie y100peHHUs.

VYraepon. Anmas u rpadUT — auIOTPONHBIE MOIUUKAUK yriepoaa. Puzndeckue u Xu-
MHYECKHE CBOMCTBa yriiepoaa. AMop(dHBIA yriiepoa. AKTUBHUPOBAHHBIA Yrojb. AncopOrms.
JpesecHbiit yroib. Caxxa. KameHnHblit u Oypblit yronb. Yrapsslii ra3z (okcup yriepona (I1)), ero
CBOMCTBA U (PU3UOJOTUUECKOE JICUCTBHE HA OPraHu3M. YTJekuciblii ra3 (okcun yriepoaa (1V)),
€ro IMoJydyeHne, CBOMCTBa U npuMeHnenue. [lapaukoBsiit 3¢ dekt u ero mocneacTsus. YroabHas
KHCTIOTa U ee coyid. KpyroBopoTt yriepojia B mpUpoe.

Kpemuuii. Oxcnpn kpemuus (IV), kpemHueBas kucnora u cuinkarel. Ctekino. Kepamuka.
Crekiio — npumep amop(dHoro marepuania.

JemoncTpanuu. OO0pa3ipl MPOCTHIX BEIIECTB HeMETaIOB. KauecTBeHHass peakiusi Ha
XJopul-uoHbl. Peakuus coenmunenus cepsl U xene3a. Ocaxaenue cyiabhuaoB metamios. [Tomy-
YeHHe CepHHUCTOro raza. KauecrBeHHasl peakuusi Ha CEpHMCTBIN ra3. PactBopeHue amMMmuaka B
Boze. [lonmyuenune ammuaka M3 XJOpUJa aMMOHHUS U €r0 B3aUMOJACHCTBHE C XJIOPOBOJOPOIOM.
B3aumoneiictBue menu ¢ pa30aBieHHONW a30THOW KHUCIOTOH. 3HAKOMCTBO € KPUCTAJUIMUECKUMU
pemetkamu rpaduta U anmasa. [lornomieHne akTUBUPOBAHHBIM YIJIEM Ta30B U BEIIECTB, pac-
TBOPEHHBIX B BOJIE.

JlaGopaTopHble onbIThI. 4. KauecTBeHHbIE peakllU HA COJIAHYIO KHCIOTY. 5. M3yueHue
CBOMCTB CEpHOU KHUCIOTHL. 6. M3ydeHue CBOWCTB BOJHOTO pacTBopa ammuaka. /. M3yuenue
CBOWCTB pacTBOpa KapOoHaTa HaTPHSL.

IMpakTnyeckue padorol. 2. [TomyueHne ammuaka u u3ydeHue ero cBoicts. 3. [lomyuenue
YIJIEKUCIIOTO Ta3a M U3y4yeHHe ero CBOWCTB. 4. DKCIEpUMEHTAIbHOE pellleHHe 3ajad M0 TeMe
«Hemertammbny.

Tema 4. Metajuisl (9 1)

ITonoxenue merannos B [lepuoandeckoii cucreMe xumudeckux snemenTos 1. . Menne-
neeBa. CTpoeHune aromMoB MetaioB. OOiue cBoiicTBa MeTaioB. PacnpocTpaHeHHOCTh MeTall-
J0B B npupoje. PU3ndecKue CBONCTBA METAIIIOB. XMMUYECKHE CBOMCTBA METAJIJIOB: PEAKIIUH C
HEMeTaJUIaMH, KHUCJIOTaMH, COJIIMHU. PsJ aKTMBHOCTEH MeTaioB (AJIEKTPOXUMHUYECKUN P
HanpspkeHui MetamioB). CriocoObl nmoiydeHus: MeTayuioB. [lonsTie o Metamutypruu. 3HaueHHe
METAJIJIOB B COBPEMEHHOM OOIIECTBE.

[lenounsie Metamiel. OOmmIas XxapakTepUcTHKa MOArpynnbl. Harpuii: HaxoxJaeHue B Npu-
poje, pusnueckue CBOICTBa, B3aMMOJIEICTBIE ¢ HEMETaUIaMU U BoJIoi. OKpaliuBaHue IiaMe-
HU COJIsIMU HaTpus. ['Mapoxcun HaTpusi, €ero CBOMCTBA, MOJydYeHUE M npuMeHeHue. lIpasuna
0e30macHOl paboThI C THIPOKCUIOM HATPUS.

Kanpuuii — mnpencraBUTENb CEMENHCTBA IIEIOYHO3EMENBHBIX MeTauioB. Haxoxxnenue
KaJIbLMs B ipupoze. Mein, Mmpamop, n3BecTHSK u ruric. dusnyeckne CBOMCTBA, B3aUMOJACHCTBIE
¢ HemeTa/u1aMu U Bojoi. Coeannenust kanbuus. Okeua u rugpoxkcun kaneius. M3sects. Ctpou-
TeJIbHBIE MaTepUaIbI: IIeMeHT U 0eToH. OKpallluBaHUE MJIAMEHU COJISIMHU KaJlbIIMSL.

AmoMuHui. PacnipocTpaHeHHOCTh altOMHHHA B npupone. dusnueckue U XMMHUYECKHE
cBoiicTBa. AM(pOTEepHOCTh OKCHAA U THApOKcHUaa amomMuHus. [Ipumenenne amomunHus. Jypa-
JIIOMUH KaK OCHOBAa COBPEMEHHO! aBUAaLUH.
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Kenezo. Munepainsl xene3a. OuU3nueckre U XUMUUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C
KHCIIOPOJIOM, KucioTaMu, xjopoMm). Coenunenus xene3a (1) u sxenesa (II1) u ux cBoiicTBa: Ok-
CUJIBL, TUAPOKCHABI U conn. KauecTBenHas peakius Ha noH xenesa (I1I). Uyryn u crans — Bax-
HEeHIIue CIUIaBBhl JKeje3a. 3aKajaeHHas U OTHyUIeHHas ctainb. Koppo3us xenesa.

Jemoncrpaumnu. Kosekius npocThiX BEMIECTB — METAIIIOB. KoJuleKHs BaXKHEHIIUX MU-
HEpaJIOB METAJUIOB. B3aumoneiicTBue HaTpus U Kanblus ¢ Bogod. OKpalivBaHUe IUIAMEHHU CO-
JsIMU HaTpus U Kanblus. Kosekius «AJIFOMUHUN U €ro CIUIaBbl». B3aumoaeicTBue amtoMUHMS
C BOJIOM, pacTBOpamMu KUCIOT U menouel. Komnekuus «Keneszo u ero crnasbi». [lonydenue xe-
JIE3HOT'0 KYIOpOca pacTBOPEHHUEM 3Kejie3a B CcepHOU kucioTe. OKHUCIEHHE TUIPOKCUJIA JKele3a
(IT) ma Bo3gyxe. Kopposust xxenesa.

JlaGopaTopHusblie onbIThl. 8. Ousnueckue cBoiicTBa MeTauioB. 9. CBoiicTBa THAPOKCHIA
HaTpHsl.

IIpakTyeckue padoThl. 5. DKCIIEPUMEHTAJILHOE PELICHUE 3a1a4 110 TeMe «MeTauibiy.

Tema 5. O6001eHMe cBeleHMIT 00 3J1eMEeHTaX U HeOPraHMYecKUX BelecTBax (4 1)

3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB 3JIEMEHTOB M IPOCTHIX BEILECTB B IVIABHBIX MOJI-
rpynmnax M B MaJIbIX MepHoJaX. 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB CIIOKHBIX COEJAMHEHUN
3JIEMEHTOB — BBICIIUX OKCUIOB M TUAPOKCHUIOB, JIETYYHX BOJOPOHBIX COCTUHEHHIH.

JleMOHCTpPalIMOHHBbIE ONBITHI. OOPa3Ibl MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJUIOB 2-
ro 1 3-TO Mepuo/I0B.

JlaGopaTopusbie padorbl. 10. CpaBHEHHE KUCIOTHO-OCHOBHBIX CBOMCTB BOAOPOAHBIX CO-
€IMHEHUI HEMETAILIOB.

Tema 6. HauajbHbIe cBeIeHHsI 00 OPraHMYecKux coequHeHusx (5 9)

[TonsitTue 006 opranmueckoi Xxumuu. IIpuumHBl MHOTOOOpa3usi OPraHUYECKUX BEILECTB.
Crpoenue oprannueckux Beuiects. M3omepus. Knaccudukanus opraHuyeckux BeIecTB.

VYrneBoaopoasl (MeTaH, 3TaH, MpomnaH, OyTaH, 3TUJIEH U alleTUIEH): CBOWCTBA U IPUMEHE-
Hue. [IpupoHbIe HCTOYHHMKH YIIIEBOAOPOAOB: IPUPOAHBIH ra3, He(Th, Yroib.

Kucnoponconepxaiue oprannyeckue Bemectsa. CriupTsl (METaHOJ, 3TAHON, STHIICHTJIH-
KOJIb, TJIMIIEpUH): CBOMCTBa M mpuMeHeHue. KapOoHOBbIE KHCIOTHI (YKCyCHasl, cTeapuHOBasd,
osienHoBast). JKupbl. YTieBoasl (IJIIOKO3a, Kpaxmall, LeJUTi0j103a). AMUHOKHUCIOTH (aMHHOYK-
CyCHas KHMCII0Ta). benku.

JlabopaTopHbie  ONBITHI. 11. N3yuenne  CBOWCTB  YKCYCHOM  KHCJIOTBI.
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TemaTnuyeckoe MJIAHNPOBAHUE
8 KJIACC (2 u B Hefe10, Bcero 68 u)

Paznen Koa-Bo Tema Koa-Bo | OcHOBHbIE BHAbI 1eITEJILHOCTH 00y4Yauxcs (Ha OcHOBHBIE
4acoB JacoB YPOBHE YHUBEPCAJIbHBIX Y4eOHBIX /1€l CTBHII) HaNpaBJIeHUs
BOCIIUTATEJILHOM
JAeATeJIbHOCTH
IlepBoHauaJib- 16 4 IIpeamer xumuu 1 AHanu3 npeaMeTra u3y4eHHUsl €CTECTBEHHBIX HayK 1-5
HbIE XHMHYe- BemecTBa. ArperatHbie 1 AHanu3 pa3nuuuii MEXIy MOHSATUSMU «BEIIECTBO» U
CKHe MOHATHA COCTOSIHHS BEIIICCTBA. «TEIION
IIp.p. Ne 1 «IIpaBuia 6e3- 1 HaGmronenune 3a cBoiicTBaMM BEIIECTB M HX U3-
OMacHOCTH Ipu padboTe B MEHEHHEM B XOJ€ XHMMHYECKUX peakuui. M3ydeHue
XUMUYECKOH 1aboparo- CTPOCHUSI TJIAMEHH
puH. 3HAKOMCTBO ¢ J1abo- BrisBrieHne pa3nuuuii MeXy MHAMBUIYAIbHBIM BEIlle-
paTopHBIM 000pYI0BAHU- CTBOM U CMECBIO
eM» Pazgenenne cmeceit
WNHIuBHIyaTbHBIC BEIIle- 1 AHanu3 pasnuUMid  MeXAy (QUINYCCKUMU H  XH-
cTBa M cMecH. Pa3enenue MHUYECKUMU SIBJICHUSIMU
cMeceit AHanu3 pa3nuuuid MEXIy MOHATHSMH «aTOM» U «XH-
[Ip.p. Ne 2 «Ouncrka 3a- 1 MUYECKUHN DJIEMEHT»
TPA3HEHHOM ITOBapEHHOMN AHanM3 paznTu4ui MeXIy MOHITHSIMHU «aTOM» U «MOJIe-
COJIN KyJna». @opMyIupoBaHUE OCHOBHBIX MOJIOKEHUN aTOM-
dusnyeckue U XuMuye- 1 HO-MOJICKYJIAPHOTO y4CHUA
CKHe SIBJICHUS @opMynHpOBaHHE 3aKOHA IOCTOSHCTBA COCTaBa Be-
AToMBL. XHMHUECKHE 1 IIECTB MOJIEKYJIIPHOTO CTPOCHHUSI
3IeMEHTBI CocraBnenue (Gopmysa BeUIECTB U OMHCAHHE COCTaBa
MoseKyIbl. ATOMHO- 1 BEIIECTBA IO €ro (i)opMyne,v MOJICIIUPOBAHME IIapO-
MOJIEKYJISIPHAst TCOPHSI CTEP’KHEBBIX MOJIeNIEH MTPOCTEUIINX MOJIEKYJI
34KOH HOCTOSHCTRA CO- 1 Pacuer oTHOCUTENBEHBIX MOJIEKYIISIPHBIX MAacC BEIIECTB
CTaBa BEL[ECTB MOJIEKY- Pacuer MaccoBoi J0IM XHMMHUUYECKOrO JJIEMEHTa B CO-
JIIPHOTO CTPOEHHMS CIMHCHUU 5 3
KraccudHKaims BeIecTs. 1 CocrapneHue MpoCTeUIINX XUMUYECKUX PEeaKui ¢ To-

IIpocThle U CIOXKHBIE Be-

MOUIBIO XUMUYECKUX YPAaBHEHUI




mecTBa

OTHOCHTENLHAS aTOMHAas
N MOJICKYJISIpHAsA MaCChbl

KonuuecTBeHHEBIN U Kaue-
CTBEHHEIN COCTAaB Bellle-
CTBa

3aKOH COXpPaHEHMSI MAaCChI
BEILECTB. Y PaBHEHUs XU-
MUYECKHX PEaKIUi

TuIbl XUMHYECKUX PEAK-
JA05051

O06o06m1aroriee moBTOpe-
Hue 1o teme «IlepBoHa-
YaJIbHBIC XUMHNYCCKHUC I10-
HATHSD)

Kop. Ne 1

AHanu3 TUIOB XUMUYECKUX PeaKui

OcCyluecTBIATh MO3HABATEIbHYIO pPe(IEKCHUI0 B OTHO-
HIEHUU COOCTBEHHBIX JOCTM)KEHUH B IpoLEcce pele-
HUS y4eOHbIX U MTO3HABATENIbHBIX 3a/1a4

OcymiecTBIATh MO3HABATENBbHYIO Pe(IIEKCHI0O B OTHO-
IIEHUH COOCTBEHHBIX JOCTHKEHHI B Mpollecce pelie-
HUS y4eOHBIX M MTO3HABATEIBHBIX 33/1a4

Kucaopoa. Ok-
cuabl. Bajgenr-
HOCTb.

Kucnopon

[Tony4yenue kucnopona B
naboparopun. Xumuue-
CKHE CBOMCTBA KHUCIOPOa

[Ip.p. Ne 3
«lonyueHnue u cBOMCTBa
KHCIIOPOJa»

Banentnocts. CocTasiie-
Hue GOopMYJ OKCHJIOB

Bosnyx

I'openue BemecTB Ha BO3-
Jyxe

HonyquHe KHCJIOpOJa B
IMPOMBIINIJICHHOCTH M €T'0

AHanmu3 pa3au4uii MeXAy MOHATHAMHU «IIPOCTOE Bellle-
CTBO» U «XUMHUYECKUIN DIIEMEHT»

HccnenoBanue CBOWCTB M3y4aeMbIX BEIIECTB, HaOIIO-
JIEHUE 3a XMMHUYECKUMH NPEBPAIICHUS MU H3Y4aeMbIX
BELIECTB, UX omnucaHue. M3yueHne MeTonoB coOupaHus
ra3oB BBITECHEHHEM BOJIbI U BO3yXa

OnucaHue NpoBEAECHHBIX 3KCIIEPUMEHTOB, (HOPMYIHPO-
BaHUE BBIBOJIOB

Cocrapnenue Ghopmyn OMHAPHBIX COCAMHEHHUH IO W3-
BECTHOM BAJICHTHOCTU aTOMOB

N3yuenne coctaBa Bo3yxa

AHanu3 pazIuuuid MeXAy TOPEHHUEM M MEIJIEHHBIM
OKHCJICHHUEM.

3HAKOMCTBO CO CIIOCOOAMHU TYIIEHUS TUIAMEHU
N3ydyeHne npuMeHeHus: KUCIOpoJa B CBSA3H C €ro0 CBOM-
CTBaMH

1-6
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IIPUMEHEHHUE

Bopopoa. Kuc- 74 Bonopon CpaBHeHHE PaCIPOCTPAaHEHHOCTH KucCIopoga U Bojo- | 1-6
J0t1bl. Cosn poza B 3¢eMHOM KOpe U BO BeeneHHOM
Iomyuenune Bogoposa B Habmroienue n onucanne XUMHUYECKUX peakIivil BOJO-
nabopaTopuu poxa
XHUMHYECKUE CBOMCTBA HccnenoBanue CBOICTB M3y4yaeMbIX BellecTB, (HopMy-
BOZOPOAA JUPOBAaHUE BBHIBOJOB U3 PE3YIbTAaTOB IPOBEACHHBIX
[Tpumenenue Bogopoaa. 3KCIEPUMEHTOB
[Tonyyenue Bogopona B CormocraBieHue CBOWCTB BOAOPOJa C OOJACTAMH €ro
MIPOMBIIIUICHHOCTH MIPUMEHEHUS
Kucnotsl HccenenoBanue CBOMCTB M3y4aeMbIX BEILIECTB
CocraBnenue ¢hopMyIl coliei T0 BaICHTHOCTH
Comn [TonnMaHne TEHETHYECKOW CBSI3U MEXIY KHUCIOTHBIM
OKCHJIOM M KHUCJIOTOU
Kucnorabie oxcuabl
Boxa. PacTBopbl. 8u Bona XapakTeprucTUKa M3YYCHHBIX BEIIECTB MO cocTtaBy u | 1-6

OcHoBanus

PactBopsl. PacTBOprMOCTB
TBEP/BIX BEIIECTB B BOJE.

KonnenTtpanus pactBopos.
MaccoBas 105151 pacTBO-
PEHHOT'O BEIEeCTBA

ITp.p. Ned.
«IIpuroroBienue pacTBo-
pa ¢ 3aJaHHON MacCOBOU
JI0JIEW paCTBOPEHHOIO Be-
LIECTBA»

XUMHYECKHE CBOUCTBA
BOJIBI

OcHoBaHus

O6o0matoree mMoBTOpE-
Hue no temam «Kucnopo.

CBOMCTBaM

CpaBHeHHME BEHIECTB MO PACTBOPUMOCTH B BOJIE C HC-
MOJIb30BAaHUEM TaOIHUIIBI PACTBOPUMOCTH

Pacuet maccoBol 1011 paCTBOPEHHOI'O BEIIECTBA
[IpuroroBnenue pacTBopa ¢ 3aJaHHON MaccoBOM J1oyei
pPacTBOPEHHOTO BEIIECTBA, YMEHHUE JeNaTh BHIBOJBI U3
pe3yAbTAaTOB MPOBEICHHBIX SKCIIEPUMEHTOB
HalGmronenue u onrcaHne XUMHYECKUX PEaKIUi BOIbI
Knaccudukanus BemecTs Mo cOCTaBy U CBOMCTBaM, CO-
ctaBieHue (OpMyJ OCHOBAHHH 1O BAJIGHTHOCTH
OcCyIecTBIATh MO3HABATEIbHYIO pe(IEKCHI0O B OTHO-
IIEHUW COOCTBEHHBIX JTOCTHDKCHHI B MpOIECCE pelie-
HUs y4eOHBIX U TTO3HABATENBHBIX 3a/1a4
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Oxcuanl. BameHTHOCTB Y,
«Bonopoxa. Kucnotsl. Co-
mm», «Boxa. PacTBopbl.
OcHOBaHUS»

Kop. Ne 2

O000mIeHue cBe-
IeHUH 0 BaK-
HelIuX KJjaccax
HEOPraHu4ecKux
coeIMHEeHU .

114

OO01as xapakTepuCTHKA
OKCHJIOB

BsaumoneiicTBue Be-
IIEeCTB, 001aJal0IINX KHC-
JIOTHBIMHM ¥ OCHOBHBIMH
cBorcTBaMu. Peakius
HEUTpaIM3aluu

BzanmopeiicTBrEe OKCHIOB
C KHCJIOTaMH U OCHOBaHH-
aMu. Bzanmoencreue ok-
CHJIOB MEXTy COOOM.

Peakminu oOmena B BOJI-
HBIX pacTBOpax

CBolicTBa KUCIIOT

CBoiicTBa OCHOBaHUI

CaoiicTBa conei

I'eneTnyeckas CBA3b MEXK-
Ny Ba)KHEHIIMMU KJ1acca-
MU HEOPraHUYECKUX Be-
LIECTB

Pemenne 3amay o Teme
«["eneTnyeckas cBA3b
MEXIYy BaKHEUILIUMHU
KJIaCCaMH HEOPTraHWYe-

Krnaccudukanus n3ydaeMbIX BEMIECTB 110 COCTABY
HaGmronenue, onucaHne W aHaiW3 MpEBpallcHUs Be-
ILIECTB

®opMyJIUPOBAHUE CBOMCTB OKCHUJIOB B COOTBETCTBUH C
WX Ki1accuukarmei

DopMyIHpOBaHUE YCIOBHI MPOTEKaHHUS peakiuii 00-
MEHa B BOJIHBIX pacTBOpax

HaGmronenue u onvMcanne XMMUYECKUX PEaKIUi, Kiac-
cU(UKANUS BEUIECTB 110 COCTABY U CBOHCTBAM
HaGmronenue u onMcanne XMMUYECKUX PEaKIUi, Kiac-
cuUKaUs BEIIECTB IO COCTaBy M CBOWCTBaM, COIIO-
CTaBJICHHE CBOMCTB KMCJIOT 1 OCHOBAHUM

HaGmronenve u onvMcanne XMMHUYECKUX PEaKIINi, Kiac-
cuduKalys BEUIeCTB 10 COCTaBy U CBOICTBaM

AHann3 XMMHUYECKHUX CBOMCTB Pa3JIMYHBIX KJIACCOB He-
OpPraHMYECKUX BELIECTB B UX B3aUMOCBSI3H

AHann3 XMMHUYECKUX CBOMCTB Pa3JIMYHBIX KJIACCOB HE-
OpPraHWYECKUX BELIECTB B UX B3aUMOCBSI3H
®opMynHpOBaHUE BBIBOJIOB HUCXOJd W3 PE3yJIbTAaTOB
MPOBEACHHBIX HKCIIEPUMEHTOB

OcyiecTBiATh MO3HABATEIbHYIO pe(iIeKcrio B OTHO-
IIIEHH COOCTBEHHBIX JOCTHXKEHHI B TpoIlecce pelle-
HUS Y9eOHBIX M MTO3HABATEIBHBIX 3a/1a4
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CKHX BCIICCTB»

IIp.p. Ne5 «Dxcnepumen-
TaJbHOE PELICHUE 3a/1a4
1o teme «l'eHeTnueckas
CBSI3b MEXK/y Ba)KHEUILIN-
MU KJIaCCaMH HEOpPraHH4e-
CKHX BEILECTB»

K.p. Ne 3
Iepuoauveckuii S5y IlepBbie MONBITKHU KJac- AHann3 CBOMCTB BEIIECTB, MOUCK BEIISCTB CO CXOIHEI- | 1-4
3aKkoH u Ilepuo- cu(UKalUY FIEMEHTOB MH CBOWCTBaMH
AUYECKas CH- AmMdoTepHbIe OKCUBI U Knaccugukanus BemiecTs
cTeMa XuMu4e- TUIPOKCHUJIBIL. Knaccudukanms n3y4eHHbIX XUMUYECKUX IJIEMEHTOB H
CKHX 3JIEMEHTOB [Teproaraeckuii 3aK0H. UX COEIMHEHUU
JA.U.MenneseeBa ITepuos OrmpezienieHne pacrloyiOKEHUsT TEPHOJIOB, TJABHBIX U
[Teproarueckas cucreMa no6ounbIx noarpynn B Tabnuie /. . Menneneena
XUMHUUYECKUX DJIEMEHTOB CpaBHeHI/Ie CBOICTB BCUICCTB, IMPpHUHAJIC)KAIIUX K pa3s-
J. . Menneneena. ['pyn- HBIM KJIaCCaM XMMHUYECKHUX 3JIEMEHTOB Pa3HbIX IPYIII
b1
XapakTepucTuka XUMH4e-
CKOT'0 DJIEMEHTA I10 €r0
nosioxkenuto B [lepnonu-
YECKOM CUCTEME
Crtpoenne aro- 44 Snpo aroma. ITopsiakoBbIit MonenupoBaHue CTPOSHUS aToma, OINpeeieHus moHs- | 1-6

ma. CoBpeMeH-
Hast  (opmy.u-
pOBKa mepHOIH-
YeCKOro 3aKoHa

HOoMep dnemeHTa. M3oto-
IIbI

OnexTpoHsl B arome. Op-
OouTanu.

CTpoeHue dIIeKTPOHHBIX
000JI04EK aTOMOB.

N3meHnenune cBOUCTB dJie-
MCHTOB B nepnozlax H
TJIaBHBIX MOATPYIIIAX.

TUA «XUMHYECKUM DIEMEHT», «IOPSAAKOBBIM HOMEDPY,
«MaccoBOE YHCIO», «m30TOI», «llepuognueckas cu-
cTeMa XMMUYECKUX 3JIEMEHTOB)

OmnpeneneHus MNOHATHH  «3JIEKTPOHHAs 000JI0YKay,
«QIIEKTPOHHBIN cioi». DopmynupoBaHuE IBONCTBEH-
HOCTH IIPUPOABI IIEKTPOHA

Onucanne u  XapakTepuctuka CcTpykTypel  Ile-
puonuyeckoil Tabiuubl. CocCTaBlI€HHE 3JIEKTPOHHBIX
KOH(UTypaluii 3JIeMEeHTOB
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DNEeKTPOOTPULIATEILHOCTD

IIporuo3upoBaHue xapakrepa U3MEHEHUS CBOWCTB XHU-
MUYECKHUX 3JIEMEHTOB C YBEJITMUYECHHUEM 3apsi0B aTOMHBIX
A1ep

XuMnueckas
CBA3b

10y

XuMHUYECKas CBA3b U
sHeprus. KoBaneHntHas
CBSI3b

[TonstpHast 1 HEMOJSIpHAs
KOBasieHTHAs CBsI3b. CBOIi-
CTBa KOBAJICHTHOH CBSI3U

HNounnag cBsa3n

Mertannuyeckas CBsI3b

BaneHTHOCTD U CTENEHb
OKHCJICHHUA

TBepapie BemecTBa

[ToAroToBKa K KOHTPOJIb-
HOit paboTe No 4

HToroBasi KOHTpONIbHAS
paborta No 4

IToBTOpEHME 1O TEME
"Ctpoenue atoma. CoBpe-
MeHHasi (OpMyYIHPOBKa
NepUOANYECKOro 3aKkoHa"

IToBTOpEHME MO TEME
"XumMuueckas CBI3b"

PackpbiBaThb CMBICII MOHATHS <«XUMHYECKas CBS3b).
OOBACHATH IMEKTPOCTATUYECKHI XapaKTep XUMUYECKOM
cBa3u. Omnpenenars BUI XUMHUYECKOW CBSI3U B He-
OpPraHUYeCKUX coeAnHeHMUsX. M300paxkaTh CXeMBI CTPO-
€HMsI MOJIEKYJl BEIECTB, 0Opa30BaHHBIX PA3HbIMU BH-
JaMU XUMHYECKHX CBsI3ed. XapaKTepHU30BaTh MEXaHU3-
Mbl 00pa30BaHMs KOBAJIEHTHOH CBA3M: OOMEHHBIN U J10-
HOPHO-aKIENTOPHBIN. XapakTepu3oBaTh BIUSHHUE He-
IIOJICTICHHBIX JIEKTPOHHBIX AP HAa FEOMETPUIO0 MOJe-
KYyJ1.

HaGmtonate nemoHcTpupyemble Monenu. CocTaBlsATh
MOJEJIM MOJIEKYJI BEIIECTB PacKpbpIBaTh CMBICI ITOHATHS
«BAJIEHTHOCTB), UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUHU.
PackpbIBaTh CMBICII IOHSTHS «CTETIEHb OKUCICHUS.
Onpenensars CTENEHb OKUCICHUS aTOMa DJIEMEHTa B CO-
eAMHEeHNUU.Pa3nmuyaTh MOHATHS «BaJEHTHOCTb» U «CTe-
IIEHb OKUCIICHUS»

OnpenensTb NOHATHE «KPUCTAJUIMUECKAsK PELLIETKay.
KnaccuunupoBaTh KpUCTAUIMYECKHE PEILIETKH 10 TH-
maM. XapakTepu30BaTb 3aBUCUMOCTh  (PU3UUECKHUX
CBOMCTB BELIECTB OT TUIA KPUCTANINYECKON PEIIETKH.
OcyiecTBiATh MO3HABATEIbHYIO pe(IEKCHI0O B OTHO-
IIEHUH COOCTBEHHBIX JOCTM)KEHUH B IpolLiecce perie-
HUs y4eOHBIX U TO3HABATEJIbHBIX 3a]1a4

1-4
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TeMaTHuyeckoe NIIAaHKPOBaHUE
9 KJIACC (2 4 B HeeJ110, Bcero 68 1)

Pasznen KoJa-Bo Tema KoJ-Bo OcHOBHBbIE BU/IBbI 1eSITEJILHOCTH 00yyaromuxcs (Ha OCHOBHBIE
4acoB 4acoB YPOBHE YHHBEPCAJIbLHBIX Y4eOHBIX AeicTBHIH) HaNpaBJIEeHHUs
BOCIMTATEIbHOI
AesATeTbHOCTH
Crexuomerpus. 10 4 [ToBTOpenue n 0600IEeHNE 1 Omnwucanue BEIeCTB ¢ MoMouIbio popmyd, a peakuuit — | 1-4
KosauuyecTBeH- IpOiIEHHOr0 MaTepuasa C TIOMOIIIBIO YPaBHEHHH
HbIE Monps — eauHHULIA KOJIH- 1 Omnpenenenue pa3nuuuii MEXIy MOHATUAMHU «Macca» H
OTHOLIEHHUS B YeCTBa BEIIECTBA «KOJIMYECTBO BEILIECTBA»
XHMUH MousipHasg macca 1 [lonnManue B3aUMOCBSI3U MCXKAY Maccoul " Ko-
Pacuetsl o ypaBHEHUAM 1 JIMYECTBOM BEIIECTBA
peakiuii [IpoBenieHue CTEXMOMETPUUECKUX PACUETOB 110 ypaBHeE-
Pemenue pacueTHbIx 3a- 1 HUIO peaKkuuu
naq [IpoBenieHue cTEXMOMETPUUECKUX PAacUyETOB 10 ypaBHeE-
3akon ABoranapo. Mossip- 1 HHUIO pEaKINU
HBIH 00BEM Ta30B Oco3HaHMe YHUBEPCAJIbHOCTU 3aKOHAa ABOrajapo IpH-
PacueTsl 0 ypaBHEHHSM 1 MEHUTENBHO K JII000MY (UAeaTbHOMY) ra3zy
PEaKIIHil C yYaCTHEM ra3oB [IpoBeneHue pacueToB C HCIOJIB30BAHUEM BEJIMYUHBI
Pemenue 3a1a4 ¢ ucnoss- 1 MOJIPHOT0 00BeMa rasa TpH H. Y.
30BaHMEM ypaBHEHHil pe- [IpoBeeHne CTEXHOMETPHUECKUX PACUETOB
AT PackpbITHE CMbICIa OCHOBHOT'O 3aKOHa CTEXWOMETpPHH,
O606maroIIee TOBTOpe- 1 MIPOBE/ICHUE CTEXHOMETPHUECKUX PACUeTOB IO YpaBHE-
Hue 110 Teme «CTEXUOMET- HHUIO peaKiin
pus. KonnyecTBeHHBIE OT-
HOULICHHS B XUMHUUN»
K.p. No 1 1
Xumuyeckas 17 4 DNEeKTPOIUTHI U HE- 1 Knaccudpukanus BemecTB, ormnpeneneHuss mnouatui | 1-6
peaxuus 3IEKTPOJUTHI. DIIEKTPO- (OIEKTPOJIUT», «HEIIEKTPOIUT», «IJIEKTPOIUTHUECKAS
JUTHYECKas JUCCOLMALIUS JICCOLIMALIUS
Jwucconuanuys KUCIOT, OC- 1 HaGmronenne 3a moBeneHHWEM BEIIECTB B PacTBOpaXx,
HOBaHUH U coJIei KOHKPETHU3aIs MOHATUH «HMOH», «KAaTHOH», «aHHOH
CunbHble U ci1a0bIe DIIEK- 1 O06001IeHre TOHATHST «HOHY, KIaCCH(PUKAIHS DIIEKTPO-
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TPOJIUTHI

Kucnornocts cpeasi. Bo-
JIOPOJIHBIN MOKA3aTENb

Peakiinu monnoro oomMena
U YCJIOBHSI X TPOTCKAHUS

Pemrenue 3aga4q Ha co-
CTaBJICHUE UOHHBIX ypaB-
HEHUI peakLuil

CBolicTBa BaxKHEHIIINX
KJIACCOB HEOPTaHUYECKUX
COEIMHEHMI B CBETE Te-
OpHH DIEKTPOTUTUYECKOM
JIUCCOLMAIIAN

[Tp.p. Ne 1. Dkcnepumen-
TaJIbHOE PELIeHHE 3a1a4
1o TeMe «JIEKTPOJIUTH-
4yecKasl AUCCOLUAIMSY

OKHcIIeHnE U BOCCTA-
HOBJIEHHE

CocraBneHnue ypaBHEHUH
OKHUCJIUTEIbHO-BOCCTAHO-
BUTEJIbHBIX PEAKIUI

XVMMHYECKNE UCTOUHUKHU
TOKa. DJIEKTPOXUMHUYE-
CKM psAJ HAIIPSOHKEHUN
METaJUIOB

DIIEKTPOIHN3

O6o06maroriee TOBTOpe-
Hue 1no teme «OKUCIH-
TeIbHO-
BOCCTAaHOBHUTEIIBHEIE pe-
AKIUI»

TeroBbie 3¢ dexTsl Xu-

JIMTOB 110 CTENEHU AUCCOLMALNN
HccnenoBanue CBOMCTB paCTBOPOB JIEKTPOJIUTOB
XapakTepucTuKa YCIOBUM TEYEHHsI PEaKIUil MOHHOIO
oOMeHa 10 KOHIa

HccnenoBanue CBOMCTB paCTBOPOB AIEKTPOJIUTOB
XapakTepucTuKa CBOWCTB OCHOBHBIX KJIACCOB Heopra-
HUYECKUX COEAMHEHHI C MO3ULUNA TEOPUU BJIIEKTPOIIU-
TUYECKON JUCCOLIAIINN

HccenenoBanue CBOMCTB paCTBOPOB AIEKTPOIUTOB
[loHnMaHMe THANEKTUYECKOW CBSI3M MOHSTHI «OKHCIIE-
HUE» U «BOCCTAHOBJICHHE», KOHKPETU3AlMs MOHSATHH
«OKHCIIUTEIIb)» U «BOCCTAHOBUTEIIb)

XapakTepucTUKa  OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakluil Kak mpouecca MepeHoca 3JEKTPOHOB OT BOC-
CTAaHOBUTEJNSI K OKHCIIUTEIIO

CornocraBieHue METaIOB [0 XUMHYECKOW aKTUBHOCTHU
XapakTepucTUKa MpPOLECCOB, MPOTEKAIOIINUX MPH AJIEK-
TPOJIN3€E PacCIlJIaBOB

Onucanne W aHAIW3  OKHUCIUTEIbHO-BOCCTAHO-
BUTEJIbHBIX PEAKIINIl

Knaccudukanus peakuuii no temioBomy 3 pexry
Omnpenenenue crnocoOOB yBenHueHUs (yMEHbBIICHUS)
CKOPOCTH peakLuu

Knaccudukanus peakuuii mo pa3mmyHbIM IpU3HAKaM
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MHUUYECKUX PEAKIUI

CKOpOCTh XUMUYECKUX 1

peakuui

Knaccudukanus xu- 1

MUYECKHUX peaklui

K.p. Ne 2 1

HemeTtannbl 22 4 OO61mas xapakTepucTHKa 1 XapakTepucThKa XUMHUYECKHUX DJIEMEHTOB-HEMETauioB | 1-6

HEMETAJIOB MaJIbIX MEPHUOJOB 110 UX IOJIOKEHUIO B [leproauueckoit

Xiiop 1 cucteMe xumuaeckux sneMmeHToB /. 1. MenaeneeBa

XJIOPOBOAOPO U COJISTHASA 1 HaGmroienne NIeMOHCTPUPYEMBIX W CaMOCTOSTEIHHO

KHCJIOTA MIPOBOJIUMBIX OIBITOB

[asioreHsl 1 Halmronenne XuMUYECKUX pEakIMii U OMUCaHUE UX C

Cepa U ee COeIHEHNUS 1 MIOMOIIBIO PYCCKOTO SI3bIKA U A3bIKA XUMHUHU

CepHasi KHCIIOTa 1 O0600menue 3Hanuii, GOPMyYITHMPOBAHUE BHIBOJOB O 3a-

A30T 1 KOHOMEPHOCTSIX M3MEHEHHIl CBOWCTB HEMETANIOB B

AMMHaK 1 rpynmnax I[leppoandeckoil CUCTEMBI XMMHUYECKHX 3Je-

[Ip.p. Ne 2. «Ilonyuenue 1 menTos J1. M. MveHﬂeHeeBa

aMMHaKa 1 H3y4eHNE ero Onucanue CBOWMCTB H3ydaeMbIX BEIIECTB HAa OCHOBE

CEONCTE» HaOII0/IeHUH 32 UX MPEeBPALICHUSIMHI

A30THas KHCIOTA 1 Paznuyennie KUCIOTHBIX U OKUCIUTEIbHBIX CBOWCTB

dochop 1 HccnegoBanue u omnucaHUe CBOMCTB H3y4aeMbIX Be-

®dochopHas KucIoTa 1 ImecTs .

Vraepon 1 Paznuuenue BOCCTAHOBHUTENBHBIX M OCHOBHBIX CBOHCTB

VIonh 1 OnucaHue CBOMCTBAa M3y4yaeMbIX BEIIECTB HAa OCHOBE

7 ——————— 1 HaOII0/ICHUH 32 UX MPEeBPALICHUSIMHI

raszI) r XapakTepUCTUKAa OKHUCIUTEIbHBIX CBOWCTB a30THOM

[Ip.p. Ne 3. «Ilonyuenue 1 EHCHOTH . .
OTIOCTABJICHHE CBOMCTB 3JIEMEHTOB OJTHOW MOATPYIIITHI

YIJICKHACIOTo rfl 3a 13y N3ydeHue CBOKMCTB KUCIOT U UX COJIEN

;erlzlji;;z ;:I(C)JI;I(C)?:; o 1 CpaBHeHHE CTpPOCHHS, (DU3NYECKUX UM XUMHUYECKHX

COJIn

CBOWCTB anMa3a U rpadputa
N3ydenue npuHIMna qeicTBUS YroiabHOTo (puiabTpa
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Kpyrosoport yraepoaa B 1 AHanu3 ¥ CpaBHEHUE CBOMCTB YIapHOIO M YIJIEKHCIIOTO
npupojie ra3oB
Kpewmnuii u ero coenune- 1 OnucaHue CBOMCTB HM3y4aeMbIX BEILECTB HA OCHOBE
HUS Ha0JI0/IEHUH 32 UX MPEBPALICHUSIMUI
[Ip.p. Ne 4. Dkcnepumen- 1 Ornucanue CBOMCTB COJIEH YyroJIbHOW KHCIIOTHI
TaJbHOE PELICHUE 3a/1a4 [ToHnMaHKne 3aKOHOMEPHOCTEN KPyTrOBOPOTA 3JIEMEHTOB
no teme «Hemeramnbn» B IIPUPOJIC HA TIPUMEpPE yIiiepoaa
O600maromui ypok mo 1 ConocraBneHre CBOMCTB YIVIEKHCIOrO ra3a W KBapla,
teMe «HeMeramabny YTOJIbHOM U KPEMHHUEBOM KUCIIOT
Habmroienne u onucanne XMMUYECKHX peaklUid C Mo-
MOILIBIO PYCCKOTO S3bIKA U A3bIKA XUMUU
O0600611eHre 3HaHUN U YMEHUE JIeTIaTh BBIBOJBI O 3aKO-
HOMEPHOCTSIX M3MEHEHHUS CBOMCTB HEMETANIOB B MOJ-
rpynmnax u MaJbIX epHoaax
K.p. Ne 3 1
MeTtajuibl 94 OO6m1as xapakTepucTuka 1 O060061maTe 3HaHUS W JIeJaTh BBIBOJABI O 3aKOHOMEpHO- | 1-6
9JIEMEHTOB-METAJLIOB. CTSIX U3MEHEHHMsI CBOWCTB HEMETANIOB B MOATPYIINAX U
IIpocTele BemecTBa — Me- 1 MaJIBIX IIEpUOAAX.
TaJlIbI. XapakTepr30oBaTh B3aUMOCBA3b MEXIY 3JIEKTPOHHBIM
[TosryueHue MeTasuios. 1 CTPOEHHEM aTOMOB, CTPOCHHEM KPHCTAJUIMYECKOH pe-
[TpumeHeHne MeTaIoB B LIETKH U CBOWCTBAMH METAJIOB.
TEXHHKE. XapakTepru30BaTh Pa3IUYHbIE METOIbI MOITYYEHHUS Me-
]_uenquLIe METAaJIIIbI 1 Ta;1oB. COMOCTaBIIATh CBOWCTBA METANIOB C WX npu-
Kanpimii 1 MCHCHHEM.
AJTFOMUHME 1 O06o001enre 3HaHU 1 YMEHHE JIeJIaTh BBIBOJBI O 3aKO-
Kemneszo 1 HOMEPHOCTSIX U3MEHEHUS CBOMCTB ILEJOYHBIX METAIIJIOB
IIp.p. NeS. DkcrepumeH- 1 B OATPyMIe
TalbHOE PELLICHHE 3a1a4 HaGmtonenne JeMOHCTPHPYEMBIX U CaMOCTOATEIBHO
o Teme «MeTauibh) HPOBOZTMMBIX OIIBITOB
O606LwaroLIee TOBTOpE- 1 OOpsicHeHHe TOHATUS «aM(pOTEPHOCTH» KaK BO3MOX-

HUCEC I10
TeMe «MeTaJlbl»

HOCTh TIPOSIBJICHHSI TIPOTHUBOIIOJIOKHBIX CBOWCTB (KHC-
JIOTHBIX ¥ OCHOBHBIX )
HaGmronenue n onucanne XMMUYECKUX PEAKIIUM JKese3a
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M €r0 COCTUHEHUMN

[IpoBoauTh peakiuu, MOATBEPKAAIOIINE Kau€CTBEHHBIM
COCTaB coeauHeHuM MeTamaoB. MccieaoBaTh CBOMCTB
COCIUHEHHI METaJJIOB.

O06001IeHre 3HaHUT ¥ YMEHUE JIeIaTh BHIBOJIBI

0 3aKOHOMEPHOCTSX HM3MEHEHHUS CBOWCTB METAaVIOB B
MOATPYIINaxX U MaJIbIX MEPHOJIax

O0001meHue cBe- 44 O6o06maro1iee NoBTOpe- [IporHo3upoBaHue CBOWCTB HEM3YYCHHBIX JIEMEHTOB U | 1-6
JeHuil 00 d1e- HHUE T10 HUX COCIMHEHU HAa OCHOBE 3HAHUM O
MEHTaxX U Heop- teMaM «CTpoeHue aToma» [leproanueckoM 3akoHe
raHMYeCcKHux Be- u «llepuoguyeckuii 3aK0H O6o6mieHre U (HOpMyIHPOBAHHE BBIBOJAOB O 3aKOHO-
mecTBax u [lepuonnueckas cucre- MEPHOCTSIX M3MEHEHUsI CBOMCTB 3JIEMEHTOB M IMPOCTHIX
Ma XMMUYECKUX IJIEMEH- BEILIECTB B IJIaBHBIX MOJATPYyIIax
toB JI.1. MeHaeneeBa» W MaJbIX TIEpUoIax
3aKOHOMEPHOCTU U3MEHE- O6o6mieHre U (HOpMyYIHPOBAHKWE BBIBOJAOB O 3aKOHO-
HUS CBOWCTB JIEMEHTOB U MEPHOCTSIX U3MEHEHHUS CBOMCTB CII0KHBIX
IIPOCTHIX BEIIECTB COCIMHEHUH 3JIEMEHTOB — BBICIIUX OKCHOB
3aKOHOMEPHOCTH M3MEHE- Y TUAPOKCUJIOB, JIETYYUX BOJOPOIAHBIX COETUHEHUI
HUSI CBOMCTB COEIMHEHUN
HJIEMEHTOB
O6o06maroriee TOBTOpe-
Hue 1o Teme «O0o001IeHne
CBEICHHI 00 dJIeMEeHTax U
HEOPTraHWYECKHUX BeIlle-
CTBax»
HavanbHble 64 Knaccudukanus u crpoe- XapakTepru30BaTh POJIb OPTaHWYECKHX COeAMHEHUH B | 1-6

cBeieHHs 00 op-
TaHU4YeCKHX COo-
eIMHEeHUsIX

HUE OPTraHUYECKHX BeE-
IECTB

YTI1eBo10pObI

Kucnoponocoaepxamne
OpraHUYECKHE BEIIECTBA

O6o0matoree mMoBTOpE-
HUE 10 Kypcy «Xumus. 9

IIPUPOZE U NMPAKTUYECKON IEATEIbHOCTH YeIOBeKa. Xa-
pakTepu3oBaTh OOIIME CBOMCTBA OPraHUYECKUX COENU-
HeHui. OOBSACHATH MPUYMHBI MHOTOOOpa3usi opraHuye-
CKHX BEILIECTB.

HaszpiBaTh opraHuueckue BeliecTBa mo X (opmyie:
METaH, 3TaH, MpomaH, OyTaH, 3TWJEH U alleTUJICH.
OnpenensaTb BO3MOKHOCTb MPOTEKAHUS PEAKIUI HEKO-
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KJIaCcC» TOPBIX NPEACTABUTENIEN OPraHUYECKUX BEIIECTB C KHC-
Hrorosast KOHTpOIbHAS 1 JIOPOZAOM, BOIOPOJIOM, FaAJIOTEHAMU.
pabora Ne 4 HaspiBaTh opranudeckue BemiecTBa Mo ux (opmye:
[ToBTOpeHue U 0000IIECHHE 1 METAHOJI, 3TaHOJI, STUICHIIMKOJIb, INIMIEPHUH, YKCYCHAsA
MIPOMICHHOT'0 MaTepuaia KHCJIOTa, CTEapUHOBAsl KHUCIIOTA, OJEUHOBas KUCJIOTA,
IJIF0K03a, aMUHOYKCYCHAsT KUCIIOTA.
OcCyIecTBIATh MMO3HABATEIBHYIO Pe(IEKCHI0O B OTHO-
IIEHUH COOCTBEHHBIX JOCTHKEHHI B Mpollecce pere-
HUS y4eOHBIX U MTO3HABATEIIBHBIX 33/1a4.
OcCyluecTBIATh MO3HABATEIbHYIO pe(IEKCHUI0 B OTHO-
IICHAX COOCTBEHHBIX JOCTHKEHHI B TIpoIlecce perle-
HUS y4eOHBIX U MMO3HABATENILHBIX 3a]1a4.
COI''TACOBAHO COI''TACOBAHO
[Ipotokon 3acenanus 3aM. aupekTopa
METOJTMIECKOTO OOhETNHEHHSI Hogak H.I.
y4UTENeH eCTECTBEHHOHAYYHOTO ITHKIIA roga

oT roga N
Boponxkosa A.B.
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