MyHuuunaabHOe aBTOHOMHOe 001eo0pa3oBaTe/ibHOE yUpeKIeHne — CpeIHssi o01eodpasoBaTeabHas mKkosaa Ne 156

[Tpunoxenue Ne 4 x OOIT OOO
[Tpuka3 Ne 110 ot 30.08.2021

Pabouyast nporpamma

Mo y4eOHOMY MpeaMeTy «XUMHSI»

YPOBEHb: OCHOBHOE 00I1Iee 00pa30BaHUE



Pabouas nporpamma yueOHOTo npeamera «XUMHUs» COCTAaBICHA HA OCHOBE:

- ®enepanpHoro 3akona PO “O6 obpazoBanuu’™ ot 29.12.2019 Ne 279-D3 (¢ mocneayomuMu U3MEHESHUSIMH )
- @enepa’abHOro rOCYAapCTBEHHOT0 00pPa30BaTENIBHOTO CTaHIapTa OCHOBHOTO 001IeT0 00pa3oBaHus

- OCHOBHO# 00pa30BaTEIHLHOM MPOTPaMMBI OCHOBHOTO 00111eT0 00pa3zoBanust MAOY - COLL Nel56

- [IpumepHol mporpamMmsl 10 y4eOHOMY NPEAMETY «XUMHUSD»

- Paboueit mporpamMmbl BOCIIUTaHHS JIJIs1 YPOBHS OCHOBHOTO 0011ero oopazopanust MAOY - COII Nel56

Knacc KosinyecTBo 4acoB B HEJEIIO KosingyecTBo 4acoB B rojt
8 KJacc 2 68
9 knacc 2 66
KonmyecTBo 4acoB 3a ypoBEHb 134

1. Ilnanupyemble pe3y/ibTaThl OCBOEHUSI y4e0OHOI0 MpeMeTa:
JIMYHOCTHBIE PE3YJIbTATDI:

® 0CO3HaBaTh €AMHCTBO M LIEIOCTHOCTHh OKPY)KAIOIIETO MUPA, BO3MOKHOCTH €r0 MO3HABAEMOCTH M O0BSICHUMOCTH Ha OCHOBE JIOCTHKCHU I
HayKU;
® T[IOCTENEHHO BhICTpanBaTh COOCTBEHHOE IIEIOCTHOE MHUPOBO33PEHHUE: OCO3HABATH MOTPEOHOCTh U TOTOBHOCTH K CaMOOOpPa30BaHHUIO, B TOM YHUCIIE
U B paMKaX CaMOCTOSITEIIbHOM JIEATETbHOCTH BHE IIKOJIbI;
® OIICHUBATh KU3HEHHBIE CUTYAIMH C TOYKH 3pEHHUs 0€301acHOro 00pasa >KU3HU U COXPAHEHUS 3/I0POBbS;
® OILICHUBATh YKOJIOTHYECKUN PUCK B3aUMOOTHOIIEHUH YeJIOBEeKa U MPUPO/IbI;
e (GopMHPOBATH FKOJOTUUECKOE MBIIIJIEHHNE: YMEHUE OIICHUBATH CBOIO JICATEILHOCT U TIOCTYIKH IPYTUX JIFOACH C TOUKU 3PEHUS COXPAHCHHS
OKpY>KaloIlel Cpeibl - TapaHTa KU3HU U OJIaronorydus JiroIei Ha 3emiie.
METANPEIMETHBIE PE3YJIBTATHDI:
MeTtanpeaMeTHbIe pe3yIbTaThl Kypca OCHOBaHBI HA (JOPMUPOBAHUN YHUBEPCAIBHBIX YUeOHBIX IEHCTBUH.
Jluunocmuvie YV/I:

(bopMHpOBaHNE OTBETCTBEHHOT'O OTHOILIEHUS K 00yUEHUIO

orpezieNieHUe CBOEH JIMYHOM MO3UIINH, aJIeKBaTHOHN U TuddepeHIpoBaHHON
(dbopmMHpoBaHUE UHTEPECA K TPEAMETY

OBJIAJICHUE HaBbIKaAMH HpaKTI/IquKOﬁ ACATCIIbHOCTHU

Pezynamusnvie YV/I:
OO0yuaromuiicst:

oOHapyxuBaeT u GopMyIHpyeT yaeOHy0 mpoOaemMy Mol PyKOBOJACTBOM yUUTENS;

CTaBUT LCJIb ACATCIBbHOCTHU Ha OCHOBEC IIOCTaBJICHHOM Hp06JI€MLI " nperaracT HECCKOJILKO CIIOCOOOB €€ JOCTHIKCHMUAA,



® BBIJIBUTACT BEPCHH PELICHUS MPOOJIEMbI, 0CO3HABAsI KOHEYHBIH PE3yibTa, CAMOCTOSITEIHHO aHATH3UPYET YCIOBUS JOCTHKECHHS LIEIN Ha
OCHOBE yU€Ta BBIJICJICHHBIX YUYUTEIEM OPUEHTUPOB JIEHCTBUS B HOBOM Yy4€OHOM MaTepHale;
® IUJIAaHUPYET PECYPCHI AJIs JOCTUKECHHUS LIEITH;
® Ha3bIBaeT TPYAHOCTH, C KOTOPHIMU CTOJIKHYJICS IIPU PEIICHUH 3a]a4i, U MpeAJiaraeT MyTyu UX Mpeo1oyieHus/ n30eranus B JaibHenIe
NEeSITeNIbHOCTH;
® B MAJOre C YYUTEJIEM COBEPIICHCTBYET CaMOCTOSTENLHO BEIPAOOTaHHBIE KPUTEPHH OLICHKH.
Iloznasamenvuvie YVJI:
Obyuarowuii
*  CYMTHIBAET MH(POPMAIIHIO, IPEACTABIECHHYIO C UCII0JIb30BAHNEM PAHEE HEM3BECTHBIX 3HAKOB (CUMBOJIOB) IIPU HAJTUYUU
HCTOYHUKA, COJEPKAIIETO UX TOJIKOBAHHE;
*  CO3JaeT MOJIETH U CXEMBI JJIs PELLIEHUs 3aj1ay;
*  OCYUIECTBIISIET PaCUIMPEHHBIHN MOUCK NHGOPMAIIUH C UCIIOJIb30BaHUEM pecypcoB oubirorek u MHTepHera;
*  TIEPEBOJUT CIOXKHYIO 110 COCTaBY HH(POPMAIUIO U3 TpapUuecKOro WM CHMBOJIBHOTO MIPECTABICHHS B TEKCT U HA00OPOT;
*  yCTaHaBIIMBAaeT B3aMMOCBS3b OMUCAHHBIX B TEKCTE COOBITUM, SIBICHHI, TPOLIECCOB;
*  yYacTBYET B IIPOEKTHO- HCCIIEA0BATEIbCKON 1€ATEIbHOCTH;
* TPOBOJUT HAOJIOAECHUE U HKCIIEPUMEHT O] PyKOBOJICTBOM YUHUTEJIS;
*  OCYIIECTBJISIET BBIOOp Hanbosee YPPEeKTUBHBIX CITOCOOOB PEIICHUs 3a7a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUIA;
*  JJaeT ONPEIEIICHNE TIOHATHSAM;
*  yCTaHaBJIMBAaeT NPUYMHHO-CIIEICTBEHHBIE CBA3H;
» 000011aeT MOHATHUSA — OCYLIECTBISET JOIMYECKYIO ONepaltio epexoia OT BUAOBBIX MPU3HAKOB K POJIOBOMY HOHSTHIO, OT
MOHATHS ¢ MEHBIITNM 00BEMOM K MTOHSITHIO C OOJIBIIIUM 00BEMOM;
=  CTaBUTh NPOOIEMy, apTyMEHTUPOBATh €€ aKTyallbHOCTD;
*  CaMOCTOSITEJIbHO MPOBOJIUTH UCCIIEOBAHNE HA OCHOBE MPUMEHEHUSI METOJI0B HaOIIOIEHNS U SKCIIEPUMEHTA.
Kommynuxamusnvie YVJI:
* coOr01aeT HOPMBI MMYOJIMYHON PeUr U PEryiaMeHT B MOHOJIOTE U AUCKYCCHUU;
*  TIOJIb3YeTCS a/IeKBAaTHBIMU PEUEBBIMHU KIIUIIIE B MOHOJIOTE (TTyOJIMYHOM BBICTYIUICHHH ), IUATIOTE, TUCKYCCHH, (HOPMYIUPYET
COOCTBEHHOE MHEHUE U MO3ULINI0, aPTYMEHTHUPYET UX;
»  yCTaHABIMBAaeT M CPABHUBAET Pa3HbIC TOUKHU 3PSHHUS, IPEK/E YeM MPUHUMATH PEUICHUS U JIENaTh BEIOOD;
*  OCYUIECTBJISIET B3aUMHBII KOHTPOJIb M OKa3bIBAET B COTPYIHUYECTBE HEOOXOIMMYIO B3aMOIIOMOIIIb;
*  OPraHU30BBIBACT U IUIAHUPYET y4eOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMU;
» yMmeeT padoTaTh B rpymie — ycTaHaBIMBaeT paboune OTHOIIEHUS, 3(P(HEKTUBHO COTPYIHUYAET U CIIOCOOCTBYET MPOTYKTUBHOM
KOOTEpali; THTETPUPYETCS B IPYIILYy CBEPCTHUKOB U CTPOUT MPOJAYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMM U B3POCIIBIMH ;
.® YUUTHIBaTh pa3Hble MHEHUS U MHTEPECHl U OOOCHOBBIBATh COOCTBEHHYIO MO3UIHIO.



INPEAMETHBIE PE3YJIbTATHI:

OOyyarommiicss Hay4YuTCA:

- paccMaTpuUBaTh SIBJICHUS PUPOBI C TOUYKHU 3PEHHS OCHOBHBIX TOHATHI U TEOPUI XUMUU;

- OIIPEACIIATH POJIb PA3JIMYHBIX BEIIECTB B IIPUPOJAC U TEXHUKE;

- OOBSCHATH KPYIrOBOPOT BELIECTB B IIPUPOJE;

- paccMaTpuBaTh XUMHU3M IIPOCTEUIINX PEAKLUH;

- IPUBOJIUTH IPUMEPBI XMMUUECKHUX IIPOLECCOB B IIPUPOJE;

- HaXOJIUTh Y€PThl, CBUAETEILCTBYIOLINE 00 OOIMMX IPU3HAKAX XUMHUYECKUX MIPOLIECCOB U UX PA3IUUUAX;

- HCIOJIb30BAaTh XUMHUECKUE 3HAHUSA B OBITY;

- OOBSICHATH 3HaYEHUE BEILECTB B KHU3HHU U XO3HCTBEHHOM EATEIBHOCTH YEIOBEKa.

BBINYCKHUK MOJYYHUT BO3MOKHOCTH HAYYUThCSH:

- CTaBUTb HOBbIC YUEOHbIEC LIEIH U 3a1a4YH

- CAMOCTOSITEIbHO CTPOUTH )KU3HEHHBIE IUIAHBI BO BPEMEHHOM NIEPCIIEKTHUBE

- CaMOCTOSTENbHO IIPH IUIAHUPOBAHUM JOCTHIKEHUS LIEJIEH CAMOCTOATEIBHO U aJICKBaTHO YUYUTHIBATh YCIIOBUS U CPEACTBA UX JOCTHIKCHHUS
- BBIJICJIATD AJIbTEPHATHUBHBIE CITOCOOBI IOCTHIKEHUS 1IeTT U BEIOMPATh Hanboiee 23 PeKTHBHBIN cIIoco0 pereHns mpodaemMbl

- 4JICKBaTHO OLICHUBATh CBOU BO3MOXXHOCTH JOCTHIKEHHSI LI€TH ONpPeAEIEHHON CI0XKHOCTU B Pa3IMUHBIX chepax caMOCTOSTEIbHOM 1€ TeIbHOCTH
Y4YeHHK MOJyYHT BO3MOKHOCTh MCIO0JIb30BATH NPHOOpEeTEeHHbIE 3HAHUS U YMEHHUSI B PAKTHYECKOi 1eATeJJbHOCTH M NMOBCeIHEBHOM KM3HU C
HeJblo:

* 00BSCHEHUS XMMHUECKUX SIBJICHUN, IPOUCXOASIINX B IPUPOJIE, OBITY U Ha IPOU3BO/ICTBE;

* OIIpPEACIIEHNs BO3MOKHOCTHU ITPOTEKAHUS XUMUYECKUX IIPEBPALLEHHUN B PAa3JIMYHBIX YCIOBHUAX U OLEHKH UX IIOCIIECICTBUN;

* DKOJIOTMYECKH IPAMOTHOIO ITOBEICHUS B OKPYXKAIOLIEH Cpelie;

* 6e301acHOro OOpalleHus C TOPIOYUMHU M TOKCUYHBIMH BEILLIECTBAMH, TAOOPATOPHBIM 000PYAOBaHUEM;

* IPUTOTOBJICHUS PACTBOPOB 3aJaHHOW KOHIIEHTPAIUH B OBITY.

BbInyCKHUK Hay4uTCH:

-XapaKTepHU30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HA0II0/IeHNE, U3MEPEHNE, SKCTIEPUMEHT;

-OIIMCHIBATh CBOMCTBA TBEPABIX, )KUJIKUX, Ta3000pa3HbIX BEIIECTB, BBIIEIS UX CYILIECTBEHHbIE TPU3HAKH,

-pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATUH «@TOM», «MOJIEKYJa», «XUMMHUYECKHN JIIEMEHT», «IIPOCTOE BEIIECTBO», «CIIOKHOE BEILECTBOY,
«BAJICHTHOCTBY, «XUMUYECKAsl PEAKIUA», UCIIOIb3Ys 3HAKOBYIO CUCTEMY XUMMUH;

-pacKpbIBAaTh CMBICI 3aKOHOB COXPAaHEHHUsI MacChl BEIIECTB, TIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPHH;

-pa3nuyaTh XMMUYECKHE U PU3UUECKUE SIBICHUS;

-Ha3bIBaTh XUMUYECKHE JIEMEHTHI;

-ONpeAeNATh COCTAB BEIECTB M0 UX (OopMyIIam;

-OIIPEEINIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCINHEHHUSX;

-OIIPEAEIIATh TUIl XUMUUECKUX PEaKIInii;



-Ha3bIBATh [IPU3HAKU U YCJIOBUSI IPOTEKAHMSI XUMHUUECKHUX PEAKIIMIL;

-BBIABIIATH IPU3HAKHU, CBUAETENBCTBYIOIIUE O IPOTEKAHUN XUMHUYECKOW PEaKLUU IIPU BBIIIOJTHEHUH XMMUYECKOTO OIIBITA;
-COCTaBJISITh (POPMYIIBI OMHAPHBIX COCTUHEHUIA;

-COCTaBJIATh YPABHEHUS XUMUYECKUX PEaKLUM;

-cobmroaTh npaBuia 6€30MacHoi paboTHI IPU MPOBEICHUN OIIBITOB;

-110J1b30BaThCsl Ja0OPATOPHBIM 000PYI0OBAHUEM U ITOCYI0H;

-BBIYMCIIATH OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MACChI BEILIECTB;

BBIUUCIIATH MACCOBYIO JIOJII0 XMMUYECKOI0 3JIEMEHTA 110 (JOPMYIIe COSUHEHUS;

-BBIYHCIIATH KOJIMYECTBO, 00BEM MIIM MAcCy BEIIECTBA MO KOJIUYECTBY, 00BEMY, MACCE PEAreHTOB HJIU IMPOIYKTOB PEAKIIHH;
-XapaKkTepHu30BaTh (PU3MUECKUE U XUMUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB: KUCIOPO/Ia U BOAOPOA;

-110J1y4aTh, COOUPATh KUCIOPOJ U BOJOPOL;

-pacro3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIe BELIECTBA: KUCIOPO/, BOJOPO/;

-pacKphIBaTh CMBICII 3aKOHA ABOTajpo;

-pacKpbIBaTh CMBICI MOHATUH «TeMI0BOM 3 (HEKT peakum», «MOJSPHBIH 00BEM»;

-XapaKTepHU30BaTh PU3MUECKUE U XUMUIECKHAE CBOWCTBA BOJIBI;

-pacKphIBaTh CMBICII IOHSTHSI «PAacTBOP»;

-BBIYMCIIATH MAaCCOBYIO JIOJIFO PACTBOPEHHOI'O BELIECTBA B PACTBOPE;

-IIPUTOTOBJIATH PACTBOPBI C OIIPEIEICHHON MacCOBOM J10JIEW PACTBOPEHHOIO BELIECTBA;

-Ha3bIBATh COEIMHEHUS U3YUEHHBIX KJIACCOB HEOPraHUYECKUX BEILIECTB;

-XapaKkTepHU30BaTh PU3MUECKUE U XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB: OKCHJIOB, KUCIOT, OCHOBaHUM, COJEH;
-OIpeneNsITh MPUHAAIEKHOCTh BEIIECTB K ONPEEICHHOMY KJIaCcCy COETMHEHUM;

-COCTaBJIATh (POPMYJIBI HEOPTAHMUECKUX COCTUHEHN U3yUEHHBIX KJIaCCOB;

-IIPOBOJIUTH OIBITHI, MOATBEPKAAIOIINE XMMHUUECKHE CBOMCTBA N3YUEHHBIX KJIAaCCOB HEOPIaHUYECKUX BEIIECTB;

-pacno3HaBaTh OIBITHBIM ITyTEM PACTBOPBI KUCIIOT U LIEJIOUEN IO U3MEHEHHUIO OKPACKU UHAUKATOPA;

-XapaKTepHU30BaTh B3aMMOCBA3b MEKIY KJlacCaMH HEOPraHUYECKUX COeIMHEHU;

-packpbiBath cMblIca Ilepuonnueckoro 3akona .M. Menneneesa;

-00BACHATH (PU3MUYECKHUI CMBICIT AaTOMHOTO (TIOPSIIKOBOT0) HOMEpPAa XUMHUYECKOT0 3JIeMEHTa, HOMEPOB TPYIIIBI M IEPHO/a B IEPHUOJHMUECKON CUCTEME
J.1. Menneneena;

-00BSACHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOCHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIpe/iesiaX MaJIbIX IIEPHUO/IOB U TIIaBHBIX MOATPYIIIT;
-XapaKTepU30BaTh XMMHUYECKHE JIEMEHTHI (0T BOAOPO/A /10 KalbIIMsl) HA OCHOBE MX MOJIOKEHUs B iepuoanyeckoil cucreme J[.M. Menzaeneesa u
0CcOOEHHOCTEH CTPOEHHS UX aTOMOB;

-COCTaBIIATh CXEMBI CTPOEHHU aTOMOB NepBhIX 20 anemMeHToB nepuoaudeckor cuctemsl .M. Menaeneesa;

-pacKpbIBaTh CMBICI IOHATHN: «(XUMHUYECKAs! CBSA3b), «AJIEKTPOOTPHULIATEILHOCTDY;



-XapaKTEepPU30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOIMCTB BEIIECTB OT THUIA KPUCTAIIMUECKONW PELICTKH;

-ONpPEAEINATh BUJ XUMHUECKOU CBSI3U B HEOPTAHUUYECKUX COCAMHEHUSX;

-M300pakaTh CXEMbI CTPOCHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX PA3HBIMH BUJAMH XUMUYECKHUX CBSI3EH;

-pacKpbIBaTh CMBICI MOHITHI «MOH», «KATUOH», KAHUOH», «3JIEKTPOJIUTHDY, «HEIJIEKTPOIUTHI», «IJIEKTPOJUTUYECKAS TUCCOUUALU, KOKUCIUTEIbY,
«CTENEHb OKUCIIEHUSN» «BOCCTAHOBUTEIIDY, OKUCIIEHUEY», «BOCCTAHOBJICHHUEY;

-OIpEIEIIATh CTENEHb OKUCIIEHUSI aTOMA JIEMEHTA B COEIMHEHUH;

-pacKpbIBaTh CMBICI TEOPUH IEKTPOIUTHUUECKOMN TMCCOLMUALINN;

-COCTaBJIATh YPaBHEHUS JEKTPOIUTUUECKONU JUCCOLIMAIMU KUCIIOT, IEI0YEH, COeH;

-00BSICHSTH CYIIHOCTb IPOLIECCA JIEKTPOJUTUUECKON AUCCOLMALMN U PEaKIuii HOHHOTO OOMEeHa;

-COCTABJISITH MOJIHBIE M COKPAIllEHHbIE HOHHBIC YPaBHEHUS peaklui 0OMEeHa;

-OIpeeNsATh BO3MOKHOCTD ITPOTEKAHUS PEAKIMII HOHHOTO 0OMEHA;

-IPOBOJUTH PEAKLMH, TOATBEPKAAIOIINE KAUECTBEHHBI COCTaB PA3IMYHbIX BEUIECTB;

-OIpeNENATh OKUCIUTENb U BOCCTAHOBUTEIID;

-COCTaBJIATh YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIU;

-Ha3bIBaTh (DAKTOPHI, BIMSIOIINE HA CKOPOCTh XUMUYECKON PEaKIIHH;

-KJIaCCU(PHUIIMPOBATh XUMHUECKUE PEAKIMH 10 Pa3InYHbIM ITPU3HAKAM;

-XapaKTepHU30BaTh B3aMMOCBSA3b MEKY COCTABOM, CTPOEHHEM U CBOMCTBAMU HEMETAJIOB;

-IIPOBOJIUTH OMBITHI MO MOTYYEHUIO, COOMPAHHIO U U3YUYCHUIO XUMUUYECKMX CBOMCTB ra3000pa3HbIX BELECTB: YIJIEKHCIIOrO I'a3a, aMMHaKa;
-pacno3HaBaTh OIBITHBIM ITyTEM ra3000pa3Hble BEIECTBA: YIJIEKUCIBINA a3 1 aMMHAK;

-XapaKTEpHU30BaTh B3aMMOCBSA3b MEXKY COCTABOM, CTPOEHUEM U CBOMCTBAMHU METAIUIOB;

-Ha3bIBaTh OpPraHMYECKHE BEUIECTBA 110 UX (popMmyIie: MeTaH, 3TaH, 3TUJIEH, METaHOJI, 3TaHOJI, TJIUIEPUH, YKCYCHasl KUCII0Ta, CTEApUHOBAs KUCIIOTA,
TIII0KO033;

-OLIEHUBATh BIMSHHE XMMHUECKOT0 3arps3HEHHS OKPY’KaIOLIEeH cpeibl Ha OPTaHK3M YeJIOBEKa;

-IPaMOTHO 00paIaThCs ¢ BEIECTBAMU B IOBCEAHEBHOM KU3HU

-OIpeesTh BO3SMOKHOCTh MTPOTEKAHUS PEAKIMII HEKOTOPBIX MPE/ICTaBUTENIel OPraHMYECKUX BEIIECTB C KUCIOPOAOM, BOJIOPOAOM, METAJUIAMH,
OCHOBAHUSIMH, TaJIOT€HAMH.

BbIyCKHUK MOJIY4YUT BO3MOKHOCTD HAYUYHThCSH:

-BBIIBUTATh U MIPOBEPSATH IKCIEPUMEHTAIBHO TUIIOTE3bl 0 XUMUYECKUX CBOICTBaX BEUIECTB HA OCHOBE UX COCTaBa U CTPOEHUS, X CIIOCOOHOCTHU
BCTYNATh B XUMUYECKHE PEAKLIMH, O XapaKTEPE U MPOAYKTAX PA3INYHBIX XUMHUUECKHUX PEaKIIMA;

-XapaKTepHU30BaTh BEUIECTBA [10 COCTaBY, CTPOEHUIO U CBOMCTBAM, YCTaHABINBATh MPUUNMHHO-CIIEICTBEHHBIE CBA3H MEXKIY JaHHBIMU
XapaKTepUCTUKAaMU BEILECTBA;

-COCTaBJISITh MOJIEKYJISIPHBIE U MOJHbIE HOHHBIE YPAaBHEHHUS MO0 COKPAIllEHHBIM HOHHBIM YPaBHEHUSIM;



-HpOI‘HOSI/IpOBaTb CHOCOGHOCTB BC€IICCTBA HpOSIBJ'DITb OKHUCIIUTCIIbHBIC NJIM BOCCTAHOBUTCJIBHBIC CBOﬁCTBa C y‘-IeTOM CTeHeHef/’I OKHCJICHHUA DJICMCHTOB,
BXO/IAIIHX B €r0 COCTaB;

-COCTaBJIATH ypaBHeHI/ISI peaKuHﬁ, COOTBCTCTByIOH_[I/IX IIOCJICIOBATCIIBHOCTHU HpeBpaH_[eHI/II\/JI HeOpFaHI/I‘-IeCKI/IX BCIICCTB pa3JII/I‘IHBIX KJIaCCOB,
-BBIJIBUTATh U IIPOBEPATH IKCIICPUMEHTAIBHO THITOTE3bI O PE3yJIbTaTax BO3JACHCTBUS PA3IMUHBIX ()aKTOPOB Ha M3MCHEHHE CKOPOCTH XUMHUYCCKOM
peaKiuu;

-HCIIOJIB30BaTh MPUOOPETEHHBIC 3HAHMS JIUISI SKOJIOTMYECKH ITPAMOTHOTO ITOBEICHUS B OKPYXKAIOIICH cpejie;

-HUCII0JIb30BaTh HpI/IO6peT€HHBIe KIIFOUCBBIC KOMIICTCHIINN HpI/I BBITIOJTHCHUHN HpOCKTOB nu y‘-IeGHO-I/ICCJIeIIOBaTeJIbCKI/IX 3a1a4 I10 I/I3y‘-IeHI/IIO CBOﬁCTB,
CIIOCOOOB MOJTYYCHHSI U PACTIO3HABAHUS BEIIECTB;

-O6’I)CKTI/IBHO OLICHUBATH I/IH(l)OpMaHI/IIO 0 B€IICCTBAX U XUMHUUYCCKHUX HpOHCCCﬂX;

-KpPUTHUYECKU OTHOCUTHCS K MCEBAOHAYYHOM HH(pOpMaIHK, HeTOOPOCOBECTHOM peKilaMe B CPEICTBAX MAacCOBOM MH(popMaIum;

-0CO3HAaBATh 3HAYCHUC TeOpCTI/IqGCKI/IX 3HaHPII>i 110 XUMHU JIA HpaKTH'—IeCKOﬁ JACATCIIbHOCTH YCJIOBCKA,

-c0371aBaTh MOJICIIM M CXEMBI JUIS PEIICHHS y4eOHBIX U MO3HABATEIIBHBIX 33/1a4;

-IIOHUMAThb HCO6XOI[I/IMOCTB CO6JIIOZI€HI/ISI HpCI[HI/IcaHI/Iﬁ, Hpe[maraeMblx B I/IHCTPYKLII/ISIX I10 UCITIOJIB30BaAHUIO HeKapCTB, CpCI[CTB 6I>ITOBOI>'I XUMHUHU U I[p.

2. Conep:kanue y4eOHOro npeamera

IlepBoHa4ya/ibHbIe XUMHYECKHE NIOHATHUHA

[Mpenmer xumun. Tena u eewecmea. OcHoBHbie MemoObl NO3HAHUA: HabOM0OeHue, usmepenue, skcnepumenm. OU3NYecKHe U XUMUYECKHE
apneHus. Yuctele BemecTBa U cMecu. CrocoObl paszaeneHus cmecedl. Atom. Monekyna. XUMHYECKHH 3J€MEHT. 3HAKU XMMHYECKHUX DJIEMEHTOB.
IIpocTble M ClOXKHBIE BEIIECTBA. BalleHTHOCTb. 3akon nocmosmncmeéa cocmasa eewjecmea. Xumuueckue ¢Gopmynbsl. Muaekcsl. OTHOCUTENbHAS
aTOMHasi U MOJIEKYJISIpHas Macchl. MaccoBas J0JII XMMHYECKOIO JJIEMEHTA B COCAUHEHHMM. 3aKOH COXPAHEHUs MAacChl BEIIECTB. XHMMHUYECKUE
ypaBHeHus. KoapduumeHTsl. Y coBus 1 NpU3HaKU MPOTEKAHNUS XMMHUECKUX peakunid. Mok — equHuIa Koau4ecTBa BeuiecTBa. MossgpHas macca.

Kucaopoa. Bogopon

Kucnopon — xumuueckuil snemMeHT W mpoctoe BemecTBo. Ozon. Cocmag 6030yxa. du3nueckue W XUMHMUYECKHE CBOWCTBA KHCIOPOJA.
[Tony4yenne W mpUMEHEHUE KHUCIOpoaa. Tennogou sggexm xumuueckux peaxyuti. Ilonamue 06 3K30- u 3HOOmMepmuyeckux peaxyusx. Bomopom —
XUMHYECKHUN AJIEeMEHT W TPOCcToe BelecTBo. DU3NYecKue M XUMHUYECKHe cBOWCTBa Boaopoza. [lomydenue Bomopona B mabopatopuu. llonyyenue
6000poda 6 npomviunenHocmu. llpumenenue 6odopooa. 3akoH Aoraapo. MomspHbiii 00beM Ta30B. KadecTBeHHBIE peakiMu Ha Tra3000pa3HbIC
BellecTBa (KUCIopo1, BOA0poa). OObeMHbIE OTHOIIIEHUS Ta30B MPH XUMUYECKUX PEAKITHIX.

Bopa. PacTBopsl



Booa 6 npupooe. Kpyzosopom 600bi 6 npupode.@uzuyeckue u xumuyeckue ceolicmea 600si. PactBopbl. Pacmeopumocms eewjecms 6 6ooe.
Konuenrtpanus pactBopoB. MaccoBast 107151 paCTBOPEHHOI'O BEILIECTBA B paCTBOPE.

OCHOBHBIE KJIaCChl HEOPraHMYECKUX COeMHEeHU I

Okcuapl. Knaccudukanusa. Homenknarypa. @usuueckue ceovicmea oxcudos. XUMHUYECKHE CBOWCTBA OKCHIOB. [lonyuenue u npumeHeHue
oxcuoos. OcHoBanms. Kiaccupukanms. Homenknarypa. @usuueckue ceolicmea ocHosanuul.Ilonyuenue ocnosanuti. XWUMHYECKHE CBOMCTBA
ocHoBaHui. Peakmus neritpasm3anuu. Kucnotel. Knaccudukanus. Homenknarypa. @usuueckue ceovicmea kuciom.llonyyenue u npumenenue Kuciom.
Xumuueckue cBoicTBa KUCIOT. MuaukaTopsl. M3MeHeHHne OKpacku WHAMKATOPOB B pa3imuHbix cpenax. Comu. Knaccudukamus. Homenkiarypa.
Qu3zuueckue ceoticmsa coneu.llonyyenue u npumenenue conel. XMMUYECKUE CBOMCTBA coJiel. ['eHeTnueckas CBsi3b MEXy KJIaCCAMU HEOPTaHUYECKUX
coenuHeHUil. [lpobiema 0e30nacHo20 UCHONL306AHUA BeWecm8 U XUMUYECKUX peakyutl 6 noeceoneenol cusHu.TokcuyHvle, 2oproyue u
83pblgoonacHvie geujecmea. bvimosas xumuueckas 2pamomHoCcme.

Ctpoenue atoma. [leproanueckuii 3aK0H M MePUOINYECKAs ccTeMa XUMUYeckux jiemenToB .. MenaeneeBa

CtpoeHue aroma: siApo, sHeprerudeckuii yposenb. Cocmas adpa amoma: npomonwl, Heumpouwsl. Mzomonwel. llepnoanueckuit 3axon JI.H.
MenpneneeBa. Ilepuonuueckas cucrema xumuueckux sieMeHToB [[.M. MenpaeneeBa. DU3MYECKUN CMBICT aTOMHOTO (MOPSIAKOBOTO) HOMEpa
XUMHUYECKOT'0 3JIEMEHTA, HOMEpa IPYIIbl U NEePUOoJIa MEPUOANUECKO cucTeMbl. CTpPOCHHUE YHEPreTUYECKUX YPOBHEN aTOMOB MEpBbIX 20 XUMHYECKUX
3JeMEeHTOB Tepuoanueckon cuctemsl .M. Menneneea. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB aTOMOB XUMHUYECKHUX JIEMEHTOB U UX COCIMHEHHM Ha
OCHOBE IOJI0KEHUs B ieproanyeckoi cucteme .M. MenneneeBa u ctpoenus atoma. 3Hauenue [lepuoanyeckoro 3akona /.M. Menneneesa.

CTtpoeHue BellecTB. XUMUYECKAasl CBSA3b

DnekmpoompuyamenbHOCmy AmMomMo8 Xumudeckux snemenmog. KoBaJIeHTHass XUMHUYECKas CBA3b: HEMOJisApHas W mnossipHas. [lowsamue o
8000POOHOU C6A3U U ee GIUAHUU HA @u3udecKue ceoticmea eewjecme Ha npumepe 600vl. VIoHHas cBs3b. Mertaunueckass cBA3b. Tunsi
KPUCTAIUYECKUX peuemoKr (amomHas, MOJNeKYIAPHAs, UOHHAS, Memaiiuieckas). 3agucumocms @Qu3udeckux ceotucme eewujecms om muna
KpUCMAIIUYECKOU peulemKu.

XuMHYeCKHe peaKkunu

Ilonsamue o ckopocmu xumuyeckou peaxyuu. DPakmopwvl, GIUAOWUE HA CKOPOCMb Xumuyeckou peakyuu. [lonamue o kamanuzamope.
Knaccudukanus XMMHUYECKUX PEaKIMi MO pa3iMYHbIM MPU3HAKAM: YMCIY U COCTAaBY MCXOAHBIX M TOJTYYEHHBIX BEIIECTB; U3MEHEHUIO CTEMeHen
OKHCJICHUSI aTOMOB XHMHYECKHX DJIEMEHTOB; TMOTJIONICHUIO WM BBIJCICHUIO DHEPTUU. OJEKTPOIUTHYECKAs IUCCOMMAIMSA. IJIEKTPOJIUTHI M
HeanekTponuThl. Monbl. KaTnonsl u aHWOHBI. Peakiuu MOHHOTO OOMEHa. YCJIOBUS MPOTEKaHHS PEaKIHi HOHHOTO OOMeHa. DJIeKTPOIUTHYECKas
JUCCOIMaIusl KUCIIOT, 1enoden u coneil. Crenenb okucienus. OnpeneneHrne CTENeHU OKUCIEHUS aTOMOB XUMUYECKHUX AJIEMEHTOB B COCIMHEHHSIX.
Oxucnurens. BocctanoBuTens. CylIHOCTE OKACIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

Hemeranusl 1V — VII rpynn u ux coenmHeHust
[Tonoxxenne HEMETAIIOB B MEPUOAUYECKON cUCTeMe xuMudeckux 3nemMeHToB J[.M. MenneneeBa. O0Omue CBOMCTBA HEMETAIOB. [ aJlOTeHBI:
¢dusznueckne U XxuMudeckue cBoicTBa. CoelIMHEHHUs TaJlOreHOB: XJIOPOBOJOPOJ, XJIOPOBOAOpOAHas kuciora u ee comu. Cepa: Qusmueckue u



XUMU4eckue cBoiicTBa. COeAMHEHUS Cephbl: CEPOBOAOPOA, CYNIb(UIbI, OKCHIBI cepbl. CepHast, cepHucmasn u cepo8ooopoOHas KUCIOMbl U UX COIH.
A30T: ¢usnveckue u xumuueckue cBoiictBa. Ammuak. Comm ammonwms. Okcuisl a3orta. A3oTHas kuciaora U ee conu. Dochop: usmueckue u
xumuuaeckue cBoictBa. Coenuuenust ¢ocdopa: okcua dochopa (V), oprodhochopHas kuciora U ee Comu. Yriaepoa: (pu3uveckrue U XUMHUCCKHE
CBONCTBA. Annomponus yenepooa. aimas, epagum, kapoun, ¢yirepenvi. Coemuuenus yriepoaa: okcuasl yriepoaa (II) u (IV), yronpHas kuciora u ee
conu. Kpemuuii u e2o coeOuHenus.

MeTasjibl M HX COeTMHEHHUsI

Tonoocenue memannog 6 nepuoouueckou cucmeme xumudeckux siemenmos /1. Menoeneesa.Memannvl 6 npupooe u obwue cnocobvl ux
noayuernus. Obwue Qusuyeckue ceoticmea memannog. OONIME XUMHUSCKUE CBOWCTBA METAUIOB: PEAKIMU C HEMETAJUIAMH, KUCIOTAMH, COJISIMH.
Dnexmpoxumuueckuil psao HanpsisceHuu memannos. lllenounsle mMetamisl U X coeauHeHus. lllenoyHozeMenbHbIE METAUIBI M UX COCIWHEHHS.
AnromuauNA. AM(OTEpHOCTH OKCHIA U THAPOKCHIa amoMuHus. XKene3o. CoeqMHEeHUs jKesle3a U UX CBOMCTBA: OKCHIIBI, THAPOKCHUIBI U conn xene3a (11
u III).

IlepBoHaYaIbHBIE CBEIEHUS 00 OPraHUYECKUX BellecTBax

[lepBoHayanpHBIE CBEACHUS O CTPOCHHHM OPTAaHWYECKHX BEIIECTB. YTJEBOIOPOIBI: METaH, 3TaH, JITWICH. MCMOUHUKU Y21e8000p0008:
npupooHblil 2a3, Heghmsv, yeoas. Kucimopoacojepikaiiue COCIUHEHHS: CIUPThI (METAHOJ, 3TAHOJ, TIIMIICPHH), KApOOHOBBIC KHUCIOTHI (YKCyCHas
KHCJIOTa, aMUHOYKCYCHAsl KHCIIOTa, CTEAPHHOBAS W OJIEMHOBAs KUCIOTHI). brosornyeckn BaskHBIE BELIECTBA: JKUPBI, TIIOK03a, OCIKU. Xumuueckoe
3aepsizHenue OKpydcaroujell cpeobl U e20 NOCIeOCMBUsL.

Tunbl pacyeTHBIX 3a1a4:

1. Brruncnenme MaccoBoil 101 XMMHUYECKOTO dJIeMeHTa 1Mo GopMylie COSTUHEHHUS.

Yemanoenenue npocmeriweti popmynst sewgecmea no Macco8bim 00AM XUMUYECKUX DNEMEHMO8.

2. BbIunciieHus: Mo XMMHUYECKUM YPaBHEHHUSM KOJHUYECTBA, 00bEMa, MACChl BEIIECTBA IO KOJIUYECTBY, 0ObEMY, Macce pearcHTOB HIIN
MIPOIYKTOB PEAKITUH.

3. Pacyet MaccoBoii JOJIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE.

I[IpumepHbIe TEMBI MPAKTHYECKUX Pa0OT:
JIaboparopHoe 060pya0BaHKe U TpUeMbI oOparieHus ¢ HUM. [IpaBuna 6e3omacHoii paboThl B XUMHUYECKOM TabOpaToOpHH.
OuncTka 3arps3HEHHOM OBAPEHHOMN COJIH.
[Tpu3HaKkK MPOTEKAHUS XUMUYCCKUX PEAKITHA.
[Tonydenue Kucaopoaa M U3y4eHHe ero CBOMCTB.
[Tonydyenue BoIOpOIa U U3YYEHUE €r0 CBOMCTB.
[TpuroToBneHue pacTBOPOB C ONPEICICHHON MacCOBOI JT0NIel paCTBOPEHHOTO BEIIECTBA.
Pemrenune skcriepuMeHTaIBHBIX 331249 110 TeMe «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COSTUHEHHIN.
Peakuuu nonsoro ooMeHa.
Kauecmesennvle peakyuu na uonwvl 6 pacmeope.
0.  Ionyuenue ammuaxa u uzyuenue e2o C80UCMS.
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11.  Ilonyuenue yenexucnozo 2asza u usyyeHue e2o c80UCMmS.
12. Pemenue skcnepuMeHTalibHbIX 3a1a4 o Teme «Hemerawiel IV — VII rpynn u ux coeuHeHniny.
13. Pemenue skcnepuMeHTaNIbHBIX 3a7a4 M0 TeMe «MeTauibl U X COSIUHEHUSD.

Conep:xanue yueOHOro mpeamera 8 kiacc
Tema Ne 1. BBenenue (4 yaca)
[IpenMer u 3a1a4u XUMHUH.
Metoael xumun. Habmnonenue, onucanue, n3MepeHue, SKCIepUMEHT, MOAECTUPOBAHUE - METO/AbI XUMUU.
Xumuueckui s3bIK. [loHATHE 0O XMMUYECKOM aHAJIN3€ U CUHTE3E.
IIpakTuyeckas padora Ne 1. [Ipuémel oOpamenus ¢ 1abopatopHsiM obopynoBanueM. CTpoeHHUE IITITaMCHH.
Jemoncrpanuu. TaGnuuel U ciaiipl, NOKa3bIBAIOIINE UCTOPUUYECKUN MyTh Pa3BUTHS HAyKH, AOCTHXKEHHMsSI XMMHUU M UX 3Ha4YeHHE; JJabopaTopHOe
obopymoBaHue.
Tema Ne 2. XumMu4ecKkue 3J1eMEHTBI H BEeIIECTBA B CBETE¢ AaTOMHO-MOJICKYJISIPHOTo yyeHus (114)
[Tonstue «BemecTBo» B pusuke u xuMuu. Ousnueckre 1 XUMUYECKHUE SBICHUS.
ATOMBI, MOJIEKYJIBI, XUAMHUYECKHE 2IEMEHTBI. POPMBI CYIIECTBOBAHUS DJIEMEHTOB B IPUPOJE.
Cocras Bemects. [IpocThie U clio)KHbBIE BellecTBa. 3aKOH ITOCTOSHCTBA COCTaBa BEILIECTB.
ATOMHO-MOJIEKYJIsIpHOE yueHne. OTHOCUTENBHAs aTOMHAs Macca.
OTtHocuTenbHast MOJIEKYJIIpHast Macca. MaccoBasi 710715 3JIeMEHTa B COEIMHEHUU.
Ilepnoanueckas cucrema xuMuueckux sneMeHToB .M. Menzaeneesa.
BaneHTHOCTh XUMHYECKUX JIEMEHTOB.
KonunyectBo Bemecta. Moinb. Mossipaas Macca. Pacu€rsl mo Xxumuaeckum Gopmyiiam.
JdemoncTrpauuu. 1. ®usnyeckre U XUMUYECKUE sBJIeHUA. 2. M3MepeHue mioTHOCTH Kuakocteil apeomeTpoM. 3. [lnaBnenue cepwl. 4. OnpeneneHue
NEKTPONPOBOJIHOCTH U TEIUIONPOBOAHOCTH BEIIECTB. 5. M3yueHue cBOMCTB BEIECTB ¢ UCHOab30BaHueM Koiuiekunu «lllkana tBEpaoctuy». 6. Monenu
aTOMOB M MOJIEKYJI; KpUCTAUTMUECKUX permérok. 7. Komiekuus meranioB U HemeTawioB. 8. [lonydeHue yriekuciaoro raza pa3inyHbIMU CIIOCOOaMU.
9. Dnextponu3 Boabl. 10. dusznueckue sBICHUS: BO3TOHKA MO/, KUISYEHUE BOJIbI, HAKaJIMBaHHE KBapla, HarpeBaHue HadramuHa. 11. OmbIThl MO
muddysun. 12. Komnekus npocThIX BEIIecTB, 00pa30BaHHBIX dJeMeHTaMu 13 neprosios. 13. Komsekius BeniecTs KOJIMYeCTBOM BellecTBa 1 MOJIb.
14. Ilnramuyeckoe mocoOre: KOTHISCTBEHHBIC OTHOIIICHHS B XUMHH.
JlaGopaTopHble onbIThI. 1. PaccMoTpeHne BemeCTB ¢ pa3IMuHbIMU (PU3MUECKUMH CBOMCTBaMU (Mefb, jKeJIe30, IMHK, cepa, BOJA, XJIOPU HATpUs U
ap.). 2. UcnpiTaHue TBEPIOCTH BEIIECTB € MoMoIIbi0 00pa3uoB kouiekuuu «lllkanma TBEpmoctu». 3. [lpumeps! ¢uznueckux sBICHUM: crubaHue
CTEKJITHHOW TPYOKH, KUTISTYEHUE BOJIbI, MJIaBieHue napaduna. 4. [IpuMepbl XMMUYECKUX SIBICHUI: TOpEHUE APEBECHHBI, B3aUMOJICHCTBUE MpaMopa ¢



COJISIHOM KuCHOTOH. 5. M3ydyeHue oOpas3loB METAIJIOB M HEMETAJIOB (CEphl, jKene3a, alloMHHHA, rpaduta, Meau u ap.). 6. M3yueHue cBOHCTB
BEIIECTB: HarpeBaHKe BOJIbl, HarpeBaHue okcuaa kpemuus (IV).

PacuérHble 3agauu. 1. BeiunciieHne OTHOCHUTEIHHOW MOJEKYISPHOW MacChl BEIIECTB, MAacCOBOW JOJHM AIJIEMEHTOB [0 XUMHUYECKHM (HOpMYyIIaM.
Boeruucnenune mossipHOM Maccel BemiecTBa. 2. OnpeneneHue Macchl BEIIECTBA IO M3BECTHOMY KOJMYECTBY BEIIECTBA U ONPENEICHUE KOJIUYECTBA
BEILECTBA 10 U3BECTHOU Macce.

Tema Ne 3. Xumnuyeckue peakunu. 3aKOHbI COXpaHeHUs Macchbl U Hepru (7 4)

CyIHOCTh XUMHUECKUX PEAKIUN U MIPU3HAKH UX MPOTeKaHus. TernaoBoit 3 peKT peakium.

3aKOH COXpaHEHMsI MACChI M SHEPTUU. Y PaBHEHUS XUMUYECKUX PEaKLUi.

Pemenue 3aia4: pac4€Tbl 10 XUMUYECKUM YPAaBHEHUSIM.

Tunsl XUMHYECKUX peaKLUi.

MeTtoapl, CBSi3aHHBIE C M3YyYEHUEM BEILIECTB: HAOIIOJEHME, ONMCAHUE, CPABHEHHME, XUMUYECKUN OSKCIIEPUMEHT. XUMHUECKHH S3bIK (TEpMUHBI,
Ha3BaHUs, 3HaKkH, GopMyIbl, ypaBHeHUsT). [loHsTHE 00 nHaUKaTOpax.O000meHue 3HaHui no remam 1, 2.

KonTponbnas padora Ne 1.

Jemoncrpanuu. 1. [IpuMepsl XUMHUECKUX peakUUil pa3HbIX BUAOB: pa3loKEHUE MalaxuTa, TUXpoMaTa aMMOHMs, MOJy4YeHue cyabpuaa xenesa,
rOpeHHE MarHus, B3aUMO/IEWCTBHE COJITHON KUCIIOTHI ¢ KapOOHATOM HATpHs U JAp. 2. ONBITHI, MIUTIOCTPUPYIOLINE 3aKOH COXPAHEHHs MacChl BEIIECTBa:
TOpPEHUE CBEYM Ha Becax C MOIJIOLIEHHEM MPOAYKTOB TOPEHHs, OKUCIEHHE METAIJIOB B 3aKPBITHIX COCYAAaX CO B3BEIIMBAHUEM, OOMEHHBIE PEaKLHH
B IpuOoOpax Ajs WIICTpaluuu 3akoHa. 3. Habop Mozaeneit atToMoB.

JlabopaTopHblie onbIThI. 1. [Ipu3HaKy XMMHUYECKUX pEaKLMii: HarpeBaHUE MEJHOW MPOBOJIOKH, B3aUMOIEHCTBHE PACTBOPOB €IKOTO HATpa U XJIOpuaa
Me/H, B3aUMO/ICHICTBHE PAaCTBOPOB YKCYCHOM KHCIOTHI M THAPOKapOoHaTa HaTpHsl. 2. THUIIBI XUMHUYECKUX peakiuil: paznoxkenue ruapokcuaa meau (11),
B3aMMOJIeICTBHE Kene3a ¢ pactBopoM xyopuna meau (1), B3aumonericteue okcuaa meau (II) ¢ pactBopom constHON KMCTOTHI.

PacuérHble 3agauun. Brluucienre no XMMHUYECKUM YpaBHEHHSM MaccChl, KOJUYECTBA BEILECTB: @) BCTYNMBIIUX B peakiuio; 0) oOpa3oBaBIIMXCS B
pe3yibTare peakiuu. MeTo/Ibl, CBsI3aHHbIE C M3yUYEHHEM BEIIEeCTB: HAaOI0AeHNE, ONIMCAHNE, CPABHEHUE, XUMUUECKUH SKCIIEpUMEHT. XUMHUYECKUH S3bIK
(TepMUHBL, Ha3BaHUS, 3HAKH, (hOpMyIIbl, ypaBHeHUsl). [lonsTue 06 nHAMKaTOpaX.

JlabopaTopHbIii onbIT. VI3MeHEHNE OKPACKH MHIUKATOPOB B PAa3JINYHBIX CPEIAX.

Tema Ne 4. BemmiecTBa, okpy»karomue Hac B IPUPO/e U TeXHUKe (6 4acoB)

UucTele BemecTBa U CMECH.

IIpakTnyeckas padora Ne 2. OuncTKa BEILECTB.

PactBopsl. PacTBOprMOCTB BeliecTs.

CriocoObl BbIpaKeHUs1 KOHLIEHTPALUK pacTBOpoB. Perenue 3a1a4.

IIpakTuyeckas padora Ne 3. [IpurorosneHue pacTsopa 3aJaHHON KOHIEHTPALUH.



Jemoncrpauuu. 1. Paznenenue cmeceii paznuuabivu Metogamu. 2. Komneknust «Hedts u HegrenpoaykTs». 3. PacTBopeHHe BEIIeCTB C pa3IMyHbIMU
cBOWCTBaMHU. 4. YCIIOBHUSI U3MEHEHUSI PACTBOPUMOCTH TBEPIBIX M ra3000pa3HbIX BellecTB. 5. TemnoBble 3QEKThl MPU PACTBOPEHUU: PACTBOPEHHE
CEpHOIl KUCJIOThI, HUTpaTa AMMOHUSI.

JlaGopaTopHsle onbIThI. 1. [IpuroroBieHue u pa3aokKeHUe CMECH JKENIe3a U Cepbl, pa3ielieHue CMECH HEPTH U BOJBI.

2. HccnenoBanue (U3MYECKMX W XUMHYECKHX CBOMCTB MPUPOAHBIX BemiecTB (M3BecTHSKOB). 3. CpaBHeHHEe NpoO BOABI: BOJONPOBOIHON, U3
TOPOJCKOT0 OTKPBITOrO BOJOEMA.

Pacuérnbie 3agaun. 1. Vcnonp3oBaHue TpauKoB pacTBOPUMOCTH UId pacuéra Ko3(pPHUIHMEHTOB pacTBOPHUMOCTH BemiecTB. 2. Brrumcienue
KOHIIGHTPALUU PAacTBOPOB (MAacCOBOU JOJH, MONAPHOU KOHYeHmpayuu) 0 Macce pacTBOPEHHOIO BEIIECTBA U 00bEMY MJIM Macce pacTBOPHUTEN. 3.
Beruuciienue Maccsl, 00b€Ma, KOJIMYECTBA PACTBOPEHHOTO BELIECTBA M PACTBOPUTEIIA IO ONPENEIEHHON KOHIIEHTPAllUl pacTBOpa.

Tema Ne 5. IMonsiTue o razax. Bozayx. Kuciopon. I'openue (8 1)

3akonsl ['eii-JIroccaka u ABoraapo. Pemenue 3agau: pacy€Tbl HA OCHOBAHUU ra30BBIX 3aKOHOB.

Bo3nyx — cMmech razoB.Kucinopo s — XUMUYECKHI JIEMEHT U MTPOCTOE BemecTBo. [lomyyenue kuciopoaa.

IIpakTnyeckas padora Ne 4. [lonydyeHne kucaopoia U U3y4EHUE €TO CBOMCTB.

XHUMHUYECKUE CBOMCTBA U TPUMEHEHNE KUCIIOPO/Ia.

O06o01eHue 3HaHui 1Mo TeMaMm 4, 5.

KonTponbnas padora Ne 2.

Jemoncrpauuu. 1. [Tonydenue kucnopona. 2. Cxxuranue B atMmocepe KUCI0poa cepsl, yriis, kKpacHoro ¢ocdopa, sxenesa.
3. OnbIThI, MOATBEPAKAAIOIINE COCTaB BO3AyXa. 4. ONbITH IO BOCIUIAMEHEHUIO U TOPEHHUIO.

Pacuérnbie 3anaun. 1. OnpeneneHue OTHOCUTENBHON TUIOTHOCTH Ta30B M0 3HAYEHUSIM UX MOJIEKYJISIPHBIX Macc.

2. OmnpeneneHre OTHOCUTENBHBIX MOJIEKYIISIPHBIX MAcc ra3000pa3HbIX BEHIECTB 10 3HAYEHUIO UX OTHOCUTEIbHON IJIOTHOCTH.

Tema Ne 6. OcHOBHbBIE KJIACCHI HEOPraHu4Yeckux coeanHenui (11 4)

OKcuibl ¥ UX COCTaB, HOMEHKJIATypa, kiaccudukanus. [lonstiue 00 amdorepHocTH.

OcHOBaHUs — TUIPOKCUIBI OCHBHBIX OKCHJIOB.

Kucnotsl: coctaB u HoMeHKarypa. ConM: cOCTaB U HOMEHKJIATypa. XMMUYECKHE CBOMCTBA OKCHJIOB.XMMHUYECKHE cBoiicTBa kucioT.llonyduenue u
XUMHUYECKHE CBOICTBA OCHOBaHUI. AM(OTEpHbIE THAPOKCUIBI.

XUMHYECKHE CBOMCTBA coiel. ['eHeTndecKas CBsI3b MKy KJIacCaMU HEOPraHUYECKUX COCIMHEHUMN.

O06o001IeHne 3HaHui 110 TeMe 6.

IIpakTnyeckas padora Ne 5. VccnenoBanue cBOWCTB OKCUAOB, KUCIOT, OCHOBaHMIA.



Konrponsnas padora Ne 3.

JemoncTpanuu. 1. O6pa3ipl coeAMHEHUN — TPEACTaBUTENICH KJIACCOB KHCIIOT, COJICH, HEPACTBOPUMBIX OCHOBAHHH, Ieno4Yei, OKCHI0B. 2. OIBITHI,
WJUTIOCTPUPYIOIINE CYIIECTBOBAHUE TEHETUUICCKON CBSI3M MEXIy coequHeHUsIMU (ocdopa, yriaepoaa, HATpus, Kablus. 3. B3aumoaeiicTBie KaibIus
u Hatpus c Bojoi. 4. JlelictBue MHAMKATOPOB. 5. OMBITHL, WUIIOCTPUPYIOIINE XHUMHUYECKHE CBOMCTBA OTIENbHBIX KJIACCOB HEOPTraHMYECKHX
coequHeHH. 6. OOpa3Ibl MPOCTHIX BEMIECTB U UX COSTMHEHUN (OKCHIOB U THIPOKCHIOB), 00pa30BaHHBIX dJIEMEHTAMH OJHOTO MIEPHO/A.
JlabopaTopuble omnbIThl. 1. PaccmoTrpenme o6pas3noB okcumoB: yriepoaa (IV), Bomopoma, docdopa, mMemu, Kamplus, Kejae3a, KpeMHHS. 2.
HaGmoienne pacTBOPUMOCTH OKCHJIOB aJIFOMHHHUS, HATPUS, KAIBIHS U MeIu B Boje. 3. OnpeneneHue KUCIOTHOCTU-OCHOBHOCTH CPEbl PACTBOPOB C
MOMOIIBI0 MHAMKaTOpa. 4. B3auMonelicTBue okcua0OB Kablus U ¢hocdopa ¢ BOJOH, ompeAesieHue XapakTepa 00pa30BaBIIErOCs OKCHJIA C TTOMOIIBIO
uHauKaTopa. 5. Bzaumopeiicrsue okcuos menu (I11) u nuHka ¢ pactBOpoM cepHOiM KUCIOTHI. 6. [losyueHune yriekucnoro ra3a u B3auMOJEHCTBHE €ro
C U3BECTKOBOM BO/AOH. 7. B3aumopeiicTBue MetamioB (MarHus, IMHKA, jKeJie3a, Me1) C pacTBOpaMu KUCIOT. 8. B3aumoseiicTBue pacTBOPOB KHUCIOT
co menoyamu. 9. BzaumopeiictBue pacTBOpPOB KHCIOT C HEpacTBOPUMBIMH ocHOBaHusMmH. 10. IlomydyeHue HeEpacTBOPUMBIX OCHOBAaHUW U
UCCIIeIOBaHKE UX CBOMCTB (Ha mpuMepe THApoKcHaa HuHKa u ruapokcuaa meau (I0)).

Tema Ne 7. Ctpoenue atoma (4 4aca).

CocraB 1 BaXHEUIIINE XapaKTEPUCTUKU aToMa.

N3otonbl. XUMUYECKU 3JIEMEHT.

CtpoeHue 2JIeKTPOHHBIX 000JI0UEK aTOMOB.

Jemouncrpanun. 1. Cxemsl onbiToB ToMmcoHa, Pezepdopna, Munnukena. 2. CxeMbl OMBITOB, MOATBEPKAAIONINX CBONCTBA IEKTPOHA KaK YACTHIIBI U
Kak BOJHBL. 3. Mojien aToMOB Pa3IMYHbBIX 2JIEMEHTOB.

Tema Ne 8. [lepuoanueckuii 3axon u [lepuoaunyeckas cucrema xumudeckux iemenToB .. Menpaeseena (3 4)

CBoiicTBa XMUMHUYECKUX 3JIEMEHTOB U UX MEPUOANYECKIE U3MEHEHHUS.

[Tepuonnueckuii 3akoH u [leprnonnueckas cucreMa xumuieckux 3neMeHToB .M. MenaeneeBa B CBeTe TEOpUH CTPOCHUS aTOMa.

XapakTepucTUKa XMMHUYECKUX 3JIEMEHTOB I10 MOJ0KEHHUIO B IEPUOIUYECKON CUCTEME.

demoncrpauuu. 1. HaGop cmaitno, kogorpamm, tabmwui «llepuogudeckuii 3akon» nu «CtpoeHue atoma». 2. JleMoHCTpamusi 00pa3IoB MIEI0YHbIX
METaJUIOB U rajioreHoB. 3. BzauMoaeiicTBrE IeI0YHBIX METAIOB U FAJIOT€HOB C MPOCTHIMU U CIIOKHBIMU BEILIECTBAMMU.

Tema Ne 9. Ctpoenne BemectBa (7 yacoB)

KosanenTHas cBa3b U €€ BUIBl. TOHHAS CBS3E.

Crenens oxucieHus.Peaknuu, mpoTeKarone ¢ U3MEHEHHEM U 0e3 U3MEHEHUsS CTeNEeHH OKUCIeHUs. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.
PaccranoBka k03¢ pHUITIEHTOB METOIOM JIEKTPOHHOTO OaaHca.

Kpucrannnueckoe ctpoeHue BENIECTBA.

O600menue 3Hanuit mo remam 7—10.

Konrponsnas padora Ne 4.



JemoncTpanuu. 1. B3aumogeiictBue HaTpus ¢ XJIopoM. 2. Mojenu KpUCTAJUIMUECKUX PEIIETOK BELIECTB C MOHHBIM, aTOMHBIM U MOJIEKYJISPHBIM
cTpoeHueM. 3. Boccoznanue 1e0CTHOM CTPYKTYpPBI XJIOpHIa HATpUs MyTEM HaJoKeHus: Habopa koaokapT. 4. Bosronka noxa. 5. Mcnapenue TBEpAOTO
yraekucioro rasa. 6. Habop aToMoB 111 MOETMPOBaHUS CTPOEHUS BEILIECTB C KOBAJIEGHTHOM ¥ HOHHOM CBS3bIO.

JemoncTpanus. [Ipumepbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI pPa3IUYHBIX TUIIOB: TOPEHHME BEILECTB, B3aMMOJEWUCTBHE METaUIOB C
raJoreHaMu, cepoi, a30ToM (00pa3oBaHNE HUTPHUTA JIUTHS), PACTBOPAMHU KUCIIOT U COJIEH.

Tema Ne 10. Bogopoa, poxnaommii BoAy v 3Hepruio (2 yaca)

Bonopon — snemeHT u npocroe BemecTBo. [lonydenue Bogopoaa.

XUMHYECKHE CBOMCTBA U IIPUMEHEHNe Bogopoaa. Bona.

[TonydeHnue BOIOpOAA U U3YUYEHUE €T0 CBOWCTB.

demoncTpauuu. 1. [Tonydenue Bogopoaa B naboparopuu. 2. 3apsiaka anmnapata Kunna. 3. OnbITel, TOATBEPKIAIONIME HU3KYIO TNIOTHOCTH BOJAOPO/A.
4. Iuddysus Bogopona. 5. 'openue Bogopoaa. 6. BoccranoBienue Meau u3 e€ okcuaa B TOKe BoAopoa. 7. OmbIThL, MOATBEPKAAIOIINE XUMUYECKHIE
CBOICTBA BO/JIbI.

Tema Ne 11. I'asnorensi (5 yacoB)

l"asiorensl — XUMHUYECKHE SJIEMEHTHI M POCTHIE BemlecTBa. PU3NUYECKHE U XUMHUYECKHE CBOMCTBA TaJIOTCHOB.

XnopoBogopoa. ConsgHast KUCTOTA. XITOPUJIBIL.

[Tonydenue consiHON KUCIOTHI U ONBITHI C HEW. PellieHne 3KCrepuMEHTaIbHbBIX 33/1a4 110 TeMe «[ anoreHsn.

O06o006menue 3Hanuii mo Temam 11, 12.

demoncrpauuu. 1. [lonmyuenue xsopa. 2. BzaumopeiicTBue ¢ XJIOpoM HaTpHsi, CYpbMBI, jKele3a, kpacHoro docdopa. 3. ObeciBeynBaHUE XJIOPOM
kpacsumx BemecTB. 4. CuHTe3 xyopoBoaopoaa. 5. [lonyuenue xJiopoBomopoa peakiueil oOMeHa U pacTBOpeHue ero B Boje. 6. B3aumogeiicTue
OpoMa W Moja ¢ METaJUIaMH, PacTBOpa Mojaa ¢ KpaxmayioM. 7. PacTBopenne OGpoMa u HOJa B BOJE M OpPraHUYECKHX pacTBopuTesxX. 8. B3ammHoe
BBITECHEHHUE TAJIOT€HOB U3 PACTBOPOB UX COJIEH.

JlaGopaTopHble onbIThl. 1. Pacio3HaBaHue COJSHON KUCIOTHI M XJIOPUIOB, OpOMHIOB, HOAUI0B. 2. OTOenuBaromye cBONCTBa Xyopa. 3. BzanmHoe
BBITECHEHHUE TAJIOT€HOB U3 PACTBOPOB UX COJIEH.

Conep:xanue yueOHOro npeamera 9 kiacc



Pasnen 1. Teopernueckue ocHoBbI xXuMuu (18 4)

XuMHUYeCKHe PeaKlMi U 3aKOHOMEPHOCTH UX NMpoTekanus (5 1)

CKopocTh XMMHUYECKOHN peakliiy. DHEepreTuka XMMUUYECKUX peakuuil. DakTopsl, BIUSIOMINE HA CKOPOCTh XUMUYECKHUX PEAKIIHI.

Brnusinue pa3nuyHbix pakTOpoB Ha CKOPOCTh XUMUYECKOM PEaKIUU.

[ToHsiTHE O XMMUYECKOM PABHOBECHH.

JdemoHcTpanuu. 1. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT KOHIEHTPALMH PEarupyroliuX BEIECTB. 2. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT TEMIIEPATYPHL.
3aBUCHMOCTh CKOPOCTH PEAKIMU OT MPUPOJbl pearupyromux BemiecTB. 4. BiusHue KOHIEHTpallMU pPearupyrolux BEIIECTB Ha XUMHUYECKOE
paBHOBecHe (Ha mpuMepe BzaumoaeicTrus xiopuaa xenesa (II1) ¢ poganunom kanus). 5. B3aumoieiicTBue altOMUHUS C HOJAOM B MIPUCYTCTBUU BOJIBI.
B3aumogeiicTBue nepokcuaa Bogopoia ¢ okcuaom mapranua (VI).

JlabopaTopHbie onbIThbl. 1. ONBITBI, BBICHAIOIINE 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM pEAKUUU OT IPUPOJbl PEarupyroliux BeELIECTB
(B3anMoOJIeHCTBHE IIMHKA C COISTHOM M YKCYCHOM KHCIIOTaMH), OT TIJIONIAIU MTOBEPXHOCTH COMPUKOCHOBEHUS (B3aUMOACHCTBUE PA3IUYHBIX 110 Pa3Mepy
rpaHyll LMHKA C COJSIHOM KHCIIOTOM), OT KOHIEHTpallUuu U TeMmieparypbl (B3aumoneirictBue okcuma meau (II) ¢ cepHol KHCIOTON pa3iuyuHOM
KOHIICHTPAIIUHU TIPH Pa3HBIX TEMIIEpaTypax).

2. Pa3noxxeHue nepokcuaa BOAOPO/Ia B IPUCYTCTBUU KaTallUu3aTopa.

Pacuérnble 3amaun. 1. Pacuérbl o TEpMOXUMHUYECKUM YPAaBHEHUSAM. 2. Buluucnenue ckopocmu XumMuieckou peakyuu no KUHemu4eckomy ypagHeHUIo.
3. BuiuucneHue ckopocmu Xumuieckou peakyuu no epagpuxy e€ npomexauusl

PacrBopbl. Teopus 31ekTposanTnyeckoii auccounanuu (13 u)

[TonsTue o pactBopax. BemecTsa 3JIEKTPOJIMTHL U HEAJIEKTPOJIUTHL. MEXaHU3M JJIEKTPOIUTHYECKON TUCCOLIMALIMN BELIECTB C HOHHOU CBSA3BIO.
MexaHu3M IHMCCOLMAlMY BEUIECTB € MOJIIPHON KOBAJEHTHOM CB3bt0. CHIIbHBIE U C1a0ble 3J1EKTPOJIUTHI.

Peakuuu nonnoro oomena. CBoiicTBa HOHOB.

XHUMUYECKUE CBOMCTBA KMCJIOT KaK 3JIEKTPOJIHUTOB.

XUMHYECKUE CBOWCTBA OCHOBAHUI KaK JIEKTPOJIUTOB. XMMUUYECKUE CBOMCTBA COJIEN KaK 3JIEKTPOJIUTOB. ['uaponns conei.

O060011eHne 3HaHu# Mo Teme 2.

IIpakTuyeckasi padora Ne 1. Pemenue skcriepuMEHTANbHBIX 3a7a4 [0 TEME.

KonTponbnas padora Ne 1.

Pacuérnble 3a1aun. Pacu€Tpl M0 XMMHUYECKUM YPaBHEHUSM, €CIIA OJTHO U3 PEarpyIOIINX BEIIECTB JaHO B U30BITKE.

Jemoncrpanuu. 1. VcnpiTaHue BelecTB, UX PacTBOPOB M PACIUIABOB Ha IJIEKTPUUYECKYIO MPOBOAMMOCTH. 2. BnusiHue pa3baBieHust Ha CTEIECHb
nucconuanui. CpaBHEHHE 3JIEKTPUYECKONH NMPOBOJUMOCTU KOHLIEHTPUPOBAHHOTO U paz0aBICHHOIO PACTBOPOB YKCYCHOW KHUCIOTHL. 3. /[{sudicenue
UoHO08 8 dnekmpudeckom none. 4. Ilonyuenue ne6oOHbIX pacmeopos. 5. Bauanue pacmeopumens na ouccoyuayuio (8 kauecmee pacmeopumeneti —
COJIAHASA KUCIOMA, OUIMUTIOBBIL IPuUp, SIMUL08bIU CNUPM, MOTYOTL).

6. ['unparanus u geruapaTaiys HOHOB (Ha mpuMepax 0€3BOAHBIX COJIeH U KPUCTAILIOrHApaToB xinopuaa kobdansta (1), cynsdaros meau (II) u

nukens (II)).

JlaGopaTopHusble onbIThl. 1. Pacmeopenue eeuecma 6 600e u 6 benzune. 2. Peakiimm oOMeHa MeX 1y pacTBOPaMH AIIEKTPOIIUTOB.



Pa3nea II. DiieMeHTBbI-HeMeTAJJIBI M HX BaskHel e coequHeHust (19 v)

O0masi XapakTepUCTHKA HEMETAJLIIOB (2 4)

DneMeHThI-HeMeTaIlIbl B ipupoze U B [lepuoaunyeckoil cucreme xummuueckux anemeHToB .M. Meneneena.

[IpocThlie BelecTBa-HEMETAILIbI, UX COCTaB, CTPOCHHUE U CIIOCOOBI MTOTYUESHUSI.

Bogopoausie u KUCIOPOIHBIE COETMHEHUSI HEMETAJLIOB.

Jemoncrpanuu. 1. OOpa3ipl MIPOCTHIX BEIIECTB-HEMETAIIOB U UX coeAuHeHui. 2. KoeKus mpoCcThIX BEMIeCTB-TAIOIeHOB. 3. Pacmeopumocms 6
800e Kuciopooa, azoma, cepul, pocgopa. 4. Sn1ekmponpo8ooHoCmb HEMEemManlo8

HemeTaJuibl ri1aBHbIX NOATPYNN M X coeqnHenus (16 yacos)

OO11as xapakTepucTUKa HEMETAJIOB MOATPYIIIBI KUCIOPOa.

Kucnopon u o30H. Kpy2oeopom kucnopooa 6 npupooe.

Cepa — npeacraButens VIA-rpynmnsi.

Amnorponust cepbl. CoiictBa u npuMenenue. Ceporonopoa. Cynbduasl. Kuciiopoacoaepxamue coenquaenus cepsl (IV).

Kucnoponcoaepxamue coequnenus cepsl (VI).

Oo6o06maromuii ypok mo teme 4. Kpyeosopom cepoi 6 npupooe. Ikonocuueckue npooiemvl, C8A3aHHbIE C KUCIOPOOCOOEPHCAUUMU COCOUHEHUSIMU CEPD.
OO1as xapakTeprcTUKa SJIEMEHTOB TOJTPYIIHI a30Ta. A30T — MPEACTaBUTENb V A-TPYIIIBL.

Amvmuak. Conut aMMOHHSL.

Oxkcuapl azora.

A30THas1 KUCIOTA U €€ COJIH.

OO1as xapakTeprcTUKa SJIEMEHTOB TOJITPYIIIBI yIiiepoa. YTiaepoa — MpeactaButens [VA-rpynnel. AmioTponus yriepoaa. AncopOrus.

Oxkcupl yriaeposa.

YronbHasg KUCI0Ta U €€ COJIH.

[Tonyuenue okcuna yriaepoaa (IV) u uzyuenue ero cpoiicts. Pacno3HaBanue kapOOHATOB.

Kpewmuuii u ero coenunenus. Cunuxkamuasn npomviuiiennocms. O0001IeHIE 3HaHMI 110 TeMaM 3—6. Pemenue 3anay.

KonTponbnas padora Ne 2.

IIpakTnyeckas padora Ne 2. [TonydyeHue ra3000pa3HbIX BEIIECTB.

Jemouncrpanumn. 1. [ToryuyeHne MOHOKIMHHON U TutacTudeckoi cephl. 2. [lomyuenue 6enoro gochopa u ero Bozropanue Ha Bozayxe. 3. [lomydenue
okcunoB azota (I1) u (IV). 4. Bzaumooeiicmeue azoma, ¢hocghopa u yenepooa ¢ memaniamu u 6000pooom. S. Bzaumooeiicmsue opoma ¢ anromunuem.
6. Bzaumoodeticmaue cepvl ¢ 6000po0om, medbro, Hampuem, Kuciopooom. 7. BoccTaHOBIIEHHE CBUHIIA U3 OKCUAA Ha TIOBEPXHOCTH yris. 8. [lonyuenue
Kkpemuusi u cunana. Oxucienue cunana Ha eozoyxe. 9. Ilonyuenne amMmuaka u uccienoBanue ero cBorcts. 10. [TonmydyeHnune u uccneqoBanue CBONWCTB
nuokcuaa yriaepoga. 11. OmeITel, mMOATBEpKIarolue OOIIMEe XUMHUYECKHE CBOWCTBa KuCIOT. 12. T'opeHue cepbl W yriisi B a30THOM KHCIOTE.
Bocmiamenenune ckunuaapa B a30THOM kuciore. 13. B3aumoneiicTBue Meay ¢ KOHIIEHTPUPOBAHHOM CepHOU KUCIOTOU. 14. [lonyuenue kpemnuesou



kucnomol. 15. Ionyuenue oxcuoa cepwt (IV) u oxucnenue e2o 6 npucymcemeuu kamanuzamopa. 16. KauecTBeHHbIE peakIIuy Ha aHUOHBI: CYIb(UI-HOH,
cynbdar-uoH, KapOOHAT-UOH, XJIOPHUI-UOH, OPOMUI-UOH, HOIU/I-UOH, HUTPAT-UOH, (pocdar-noH.

JlabopaTopHuble onbIThl. 1. O3HaKOMIIEHHE C 00Opa3LamMu cepbl U €€ NPUPOAHBIX coequHeHM. 2. [olyueHne aMMuaka 1 UCCIIEJOBAaHUE €T0 CBOMCTB.
3. O3HaKOMJIEHHE C XMMHYECKHMMHU CBOWCTBAMHM BOJHOrO pactBopa ammuaka. 4. [lomydeHue yriekuciaoro rasa M H3y4eHUE €ro CBOMCTB. 5.
KauectBennsie peakiinu Ha aHUOHBI KMCJIOT. 6. BoccTraHoBUTENbHBIE CBOMCTBA BOJIOpOJa U yriaepoaa. 7. [lonydenue yroinbHOM KUCIOTHI U3 OKCHJIA
yriaepona (IV) m usydenue e€ cBouctB. 8. [udponus conetl, 0Opa308aHHLIX CUTbHBIMU U Cclabbimu Kuciomamu. 9. Pacmo3HaBaHue XJIOpPHUIOB,
Cynb(haToB, KApOOHATOB.

Pacuérnble 3agauyu. Brruucienue macchl win o0béMa MPOAYKTa PEaKkIMU MO M3BECTHON Macce WM 00BEMY MCXOAHOTO BEIIECTBA, COAEPIKAILIETO
MIPUMECH.

Pazpen III. O6uue cBeieHUs1 00 OpraHuvecKux coeqnHeHusx (7 4)
Bo3HukHOBEHME U pa3BUTHE OPraHUYECKON XUMHH — XHUMHUH COEIMHEHUN yTiepoa.
Knaccudukanus 1 HOMEHKIaTypa yriieBoI0pOI0B.

[IpenenbHble yraeBoAOPOAbl — aJKAHBI.

HenpenenbHble yriieBog0OpOibl — aJIKEHBI.

HenpenenbHble yriieBogopoabl — ankuHbl. [IpupoaHble HCTOYHUKY YIIIEBOAOPOIOB
Kucnoponconepxkariue opranudeckue coenuaenusi. CoupThl.

KapOoHOBbIE KHCITOTHI.

IIpakTnueckas padora Ne 3 no teme «KauecrBeHnniii coctaB OC»

BBenenue B xuMuio ;kuBoro (4 yaca)

buonornuecku BaxxHble COEAMHEHUSI — JKUPBI, YTIEBOIBL.

benkwn.

BemecTsa, BpeaHble 11 310pOBbs YETOBEKA U OKPYKAIOLLIEH CPEJIbl.

[Tonumepsr.

MunepanbHbie y10OpEHHS Ha BallleM y4acTKe.

JlabopaTopHublie padoThl. 1. Pacno3HaBanre MUHEpaNbHBIX yaoOpeHuii. 2. O3HaKoMIIeHHE ¢ 00pa3liaMy TOJTUMEPOB U U3yUYEHUE HX CBOWCTB
Jemoncrpanun. 1. Komnexkuus «Hedtp n HepTenpoaykTel». 2. Monaenu MONEKyad opraHMdeckux coequHeHuil. 3. BsaumoneiicTBue 3THieHaA C
OpOMHOI BOJON U pacTBOpOM NepMmaHraHara kanus. 4. [lonydeHne aneTuiaeHa u ero B3auMoJIeiicTBUE ¢ OpOMHO# BOIOH. 5. BocruiaMmeneHnne CiupTos.
6. OmBITHI, TOATBEPKAAONINE XUMUYECKHE CBOMCTBA KapOOHOBBIX KHUCIOT. 7. Peaknus stepudukanmu Bemecta. 8. Momaens Moiekyssl Oenka. 9.
Jlenarypanus Oenka

Pazaen I'V. Merasusbl (13 u)



OO0mue cBoiicTBa MeTaLI0B (5 4)

DJeMEeHTHI-METaJUIbl B IPUPOJIE U B Nepruoaudeckoi cucteme. OCOOEHHOCTH CTPOEHUS UX aTOMOB.

Kpucrannuueckoe cTpoeHre U PU3NKO-XMMUYECKHE CBOWCTBA METAILJIOB.

DIEKTPOXUMHUYECKHE ITPOLECCHI. DIEKTPOXUMHUYECKUH Psi/l HANIPSYKEHUH METaJIOB.

CmnaBsl. [ToHsiTue KOppO3UKM METAILIIOB.

Kopposus memannoe u mepvi 60pvoblL C Hell.

JdemoncTpanuu. 1. OOpa3ipl METAJJIOB U UX COCIMHEHUM, U3yUYEHUE UX AIEKTPUUECKON MTPOBOIUMOCTH. 2. TemaonpoBoAHOCTh METAJLIIOB. 3. Moaenu
KPUCTAJUTMYECKUX PELIETOK METAJIOB

Mertanbl IJIaBHBIX M NOOOYHBIX mOATpynn (8 1)

Mertainnst [A-rpynmsl nepuogu4eckoi CUCTEMbI M 00pa3yeMble UMU IIPOCThIE BEIIECTBA.

Mertainst [IA-rpynnsl neproAMYECKON CUCTEMBI U UX BaKHEHIIINE COEIUHEHUS.

XKéctroctb Boabl. Poib memannog IIA-epynnet 6 npupode. ATIOMUHUI U €r0 COSTUHEHUS.

XKene3o — mpencraBuTeNb METAIIOB MIOOOYHBIX MOArpyIIl. BaxHeilne coequHeHus Kemesa.

O0001enye 3HaHuK Mo TeMaM 7, 8.

IIpakTuyeckasi padora Ne 4, Penienue sKCriepuMEHTANbHBIX 3a7a4 10 TeMe «MeTauiby.

Kontponsnas padora Ne 3.

demoncTpauuu. 1. B3zaumoneiicTBue MeTalioB ¢ HEMETa/lIaMM U BOJoM. 2. ['opeHHe, B3aUMOJCUCTBUE C BOJOW JUTHS, HATPUS M KaJbIHs. 3.
BiaumopeiictBue ¢ Bofoii okcuaa kanpiud. 4. KauecTBeHHbIE peakIMKi Ha MOHBI KalbIHsl U Oapus. 5. YcTpaHeHue KECTKOCTH BOJIbL. 6. MexaHuveckas
MIPOYHOCTH OKCUHOM TUIEHKH alfoMuHus. 7. B3aumoseiicTBue aatoMunus ¢ Bojioi. 8. BzaumoaeiicTBrue amtoMuHus ¢ OpOMOM, KHCIIOTaMH, IIeT0YaMHU.
JlaGopaTopublie onbIThl. 1. PaccMoTpenue 00pasioB METalIoOB, UX COJIeH M MPUPOAHBIX CoeMuHEeHUH. 2. B3aumoaeiicTBue METaIIoB ¢ pacTBOpaMu
coneil. 3. O3HakomieHHe ¢ oOpa3namu cIuiaBoB (Kosuiekuus «Metamnsl U ciiiaBbl»). 4. O3HakomiieHHE ¢ 00pa3lamMH MPUPOAHBIX COETUHEHHM
KajblMs. 5. O3HakoMiIeHHE C OOpa3llaMy aJIOMUHUS M ero crjaBoB. 6. O3HakomileHHE ¢ oOpasuamu 4yryHa U ctauu. 7. CBOHCTBa OKCUIOB U
rupokcuioB amomuHus. 8. IlonydeHue u uccienoBaHue cBoWCTB ruapokcuaoB xeneza (II) u xeneza (III). 9. KauecTBeHHblE peakliid Ha MOHBI
xene3a. 10. BzanMmopelicTBre IUHKA U JKeJIe3a C paCTBOPAMU KUCIOT U IEI0YEH.

IIpou3BoACTBO M MPUMEHEHHE HEOPTraHUYeCKHUX BelecTs (6 4)

ITonsatre o xumMuueckoil TexHosoruu. ITpon3BoACTBO HEOpraHMYECKUX BEUIECTB M OKpyskaromas cpena. Ilonarne o meramnypruu. Ilponszsoacrso u
MIPUMEHEHUE YyTyHa U CTAJIU.

O60061enHne 3Hanui o Teme 13.

Jemoncrpanuu. 1. Kogorpammel u nuHamudeckoe nocodue «IIpon3BoACTBO cepHOM KHCIOTH». 2. Komnmekiuss MHHEpaaoB M TOPHBIX HOpoJ. 3.
Cratiovl 0 xumuueckot mexronozuu. 4. Moaenu mpou3BOICTBA CEPHOM KUCIIOTHI.

JlaGopaTopHslii onbIT. O31aKoMIeHUe ¢ 00pa3yamil Coipbs 018 NPOU3BOOCEA CEPHOL KUCIOMbL, YY2YHA U CIAU



3. TemaTHueckoe INIAHUPOBAHUE ¢ YKA3aHUEM KOJIHUYECTBA YaCOB, OTBOAUMBIX HA OCBOCHHE KaxKaoi TE€MbI, B TOM YHCJIE€ C YIE€ETOM paﬁoqeifl
nporpaMmbl BOCIIMTAHUSA

8 kiaace

*Yuet paboueil mporpaMMbl BOCIIUTAHHS BBIIEIEH KYPCUBOM

No Tema ypoxa XapaKTepUCTHKA JESTEIBHOCTH YUaIUXCsl | BUIBI H (hOPMBI AESTCIBHOCTH | KonnuecTBo yacos
ypoKa
Tema 1. Brenenue
(4 gaca)
1. XHUMHS KaK 4aCTh Opranu3zanys coOCTBEHHOM I€ATEIbHOCTH 1
ectecTBo3HaHus. [IpenMer | Ha ypokax XUMHH.
Y 33J1a4U XUMHH. Hayuutscs pasznuyaTh MpEeAMETHI
€CTECTBEHHBIX HAyK, 3HATh 3a7jaud XUMHUH,
pOJIb OSKCIEpPUMEHTa B M3YUYCHUM XUMUHU,
MpaBujia OXpaHbl TpyJda B XUMHUYECKOMN
1abopaTopuu.
2. XuMHs — HayKa O N3yunTh MOHATHSA «XUMHS», «BEIIECTBO, Konnexmusnoe cocmaenenue onoprozo 1
BEIIIeCTBAX, UX CTPOEHUH, | YMETh OMHUCHIBAThH (hU3HUECKUE CBOMCTBA KOHCheKkma.
CBOMCTBAx U BENIECTB 10 IUIAHY.
npeBpaiuenusx. [lonsarus
Y TEOPUU XUMUHU.
3. Metoabl XuMuH. PaccmoTpeTs MeTOIbl M3y4EeHUS] XUMUU: 1
XHUMUYECKUH S3EIK. Ha0JII0/IeHNE, OTIMCAHNE, U3MEPEHHE,
[ToHsiTHE O XUMHUUYECKOM JKCIEPUMEHT, MOAECIUPOBAHUE, UMETh
aHaJN3€ U CUHTE3eE. MPEACTABICHUE O XUMUYECKOM aHAIHN3e U
CUHTE3E.
4. [IpakTuueckas pabota N3yuuth mpaBuia oxpaHsl Tpy/aa, npaBuwina | Paboma 6 napax. Yuacmue 6 1

Nel. TIpuems! obparieHus
¢ 1abopaTopHBIM
o0opyoBaHuEM.

paloThI B IIKOJIBHOM JIAOOpaTOpuH,
1a00paTOPHYIO MOCYAY U XUMHUIECKOE
o0opyJ0BaHue, IpaBUiIa 0OpaleHus ¢
HUMH.

COBMECIMHOM 00CYHCOEHUU PEe3YTIbIMAMO8
ONbIMOB8 U MexXHUKU 6e30nacHOCmuU.




Tema 2. X¥MHYECKHE
DJIEMEHTHI U BEILIECTBA B
CBETE aTOMHO-
MOJICKYJIIPHOTO YUYCHHS
(11 gacoB).

5. IToHsITHE «BEIIESCTBOY B Paznuuarh MOHATHS «BEIIECTBO» M «TeNO», | Paboma 6 napax no cocmaeienuio
bU3HKE U XUMHH. (u3nyuecKkrue CBONCTBA BEIIECTB, MPOCTHIC U | Kiacmepd.
[IpocThie U CIIOKHBIC CIIOXHBIE  BellecTBa,  (u3nueckue U
BenecTBa. Ou3MUecKUe U | XUMHUYECKHE SBJICHUS.

XUMHYECKHE SIBJICHHUS.

6. ATOMBI 1 MOJICKYJIBI. Paznuuate NOHATHA «QTOM», «XUMHYECKUU | M320mosnenue Kapmouex ¢ XumMudecKumu
XUMHUYECKHUE IICMEHT. AJIEMEHT», «IIOPSAIKOBBIA HOMED JIEMEHTAY. | d1eMeHmMAaMU.

SI3BIK XUMHH. 3HAKU 3HaTh 3HAKH XUMHYECKUX 3JIeMeHTOB (30),
XHMHYECKHX JICMECHTOB, HMETh TMPEACTaBICHUE O XUMHUYCCKOMN
XUMHYECKHE (YOPMYIIBL. ¢dbopmyre BemiecTsa.

7. KauecTBeHHBIN 1 N3y4unth 3aKOH MOCTOSHCTBA COCTaBa ObcyacoeHue 3aKoHa NOCMOSHCMEA
KOJIMYSCTBCHHBIN COCTaB BEIIIECTBA, YMETH OMPEETAThH cocmasa seujecmaad.

BEIecTBa. 3aKOH Ka4eCTBEHHBIN M KOJIUYCCTBEHHBIN COCTaB DpoHmanvHblil XUMUYeCKULL OUKMAaHm no
MTOCTOSTHCTBA COCTaBa BEIIIECTBA. 7IeMeHMAM.
BCIICCTRA.

8. ATOMHO-MOJIEKYJISIPHOE N3yunTh OCHOBHBIE MOJIOXKEHUS TEOPUHU Koncnexmuposanue u obcysxcoenue
YYEHHE. ATOMHO-MOJIEKYJISIPHOTO yUEHUSI. npezenmayuu 00y4arouuxcsl.

9. OtHocuTenbHbIE aTOMHAs | YMeTh onpenensats no [ICXO Hunousuoyanvuas paboma no pacuemy
Y MOJIEKYJIIpHAsI MaCCHI. OTHOCUTEIIbHYIO aTOMHYIO Maccy U MOJIEKYNAPHBIX MACC BeUjecms.
ATOMHas €TUHUIIA MACCHI. | PACCUUTHIBATH OTHOCUTEIHHYIO

MOJICKYJIIPHYIO MacCy TIPOCTBIX M CIIOKHBIX
BEIIICCTB.
10. Pemenue 3agau: YMeTh pacCUUTHIBATh MAaCCOBYIO JIOJTIO Paboma 6 napax no pewenuro

MIPOBEJICHHUE PACUETOB Ha
BBIBOJI XUMHUYECKOM
dbopMyITbI BelecTBa.

XUMHUYECKOT'0 JIEMEHTA B BELIECTBE U
BBIBOJIUTH (hOPMYITy BEILIECTBAa HA OCHOBE
MAaCCOBBIX JTOJIEW XUMHUYECKHUX JIEMEHTOB.

PACHYENHbLX 3a0au.

1.

CucreMa XUMHYECKUX
3JIEMEHTOB

Ha3rsiBaTh XUMHUUYECKHE DJIIEMEHTHI 10 UX
CHMMBOJIaM; Ha3bIBAaTh BCIICCTBA 110 UX

DpoHmManbHbIL XUMUYECKUN OUKIMAHM HO
S1EeMEHMAM.




Jd.N.Menneneesa.

XUMHAYECKHM (hOpMysIaM; Ha3bIBaTh
CBOMCTBA HEOPraHMYECKHUX BELICCTB;
Ha3bIBaTh [IPU3HAKU U YCIIOBUSI XUMHUYECKUX
peakiuii; 00BSCHATh OTIIMYME XUMUYECKUX
SBJICHUH OT (PU3NYECKUX SBJICHHA.

12. [ToHsiTHE O BaJIEHTHOCTH N3yuuth onpeaeneHue noHsITUs
XUMHUYECKHUX DJIEMEHTOB. «BAJIEHTHOCTBY.

YMeTb onpenensTh BaJeHTHOCTh 110
(dbopmyIte, COCTOAIICH U3 ABYX JIEMEHTOB,
COCTaBJIATh (POPMYJIBI 110 BaJICHTHOCTH.
OnuceiBaTh NpOCTEHIINE BEIIECTBA C
MOMOILBIO XMMUYECKUX (POPMYIL.
OnuceiBaTh COCTaB MPOCTEHIINX
COEIMHEHU 110 XUMHUYECKUM (GopMyliam.

13. IIpaBuna cocraBieHus OnpenensiTb KaUeCTBEHHBIN U Hnousuodyanvras paboma no
(opMyI1 1O BaJICHTHOCTH M | KOJMYECTBEHHBIH COCTaB BEILIECTBA; cocmasienuio Gopmyn u onpeoenenuo
Hao0O0pOT. pacrno3HaBaTh POCTHIE U CIOKHbBIE 8aIEHMHOCTU.

BELIECTBA; ONPEAEIATh BAJIEGHTHOCTD 110
dhopmysie coeTMHEHHsT 1 HAa000POT.

14. KonuuecTBo BemecTsa. PaccuuThIBaTh KOJIMYECTBO BELIECTBA Hnousuoyanvras paboma no peuienuro
Mounb. Monsipaast macca. aTOMOB, MOJIEKYJI, HOHOB. pacuemuulx 3a0ad4.

PaccuuThiBaTh Maccy uin 0o0beM JH000ro
YYACTHUKA PEAKIIMH 110 U3BECTHOM Macce.
15. [TpoBenenue pacueToB Ha | BBIYMCIATH MACCOBYIO JI0JIFO XUMUYECKOTO | Paboma 6 napax no peuienuro
OocHOBe (hOpMYJI: pacueThl | 3J€MeHTa o (popmysie BellecTBa. pacuemHulx 3a0au.
MacCOBOH J0JIN
XUMHUYECKOT'0 AJIEMEHTA B
BELIECTBE.
Tema 3. Xumnueckue
peakuuu. 3aKOHbI
COXpaHEHHUS MacChl U
sHepruu (7 4acoB).
16. XUMHYECKas peaKIysl. Habnronate ¥ onuchIBaTh XMMUYECKHE Koncnexmuposanue u o6cyscoenue




VYcnoBus U IPpU3HAKU
XUMHUYECKHUX PeaKIuil.

peakiuu. O6001MATh TOHATHS
«OK30TEpMUYECKasi U SHIAOTCPMUICCKast
peaxIum.

OnpenensTh TUIIBI XUMUYECKUX PEAKIIHIA;
3HATh MMPU3HAKHU U YCIIOBUA OCYIICCTBIICHUA
XUMHAYECKHX PEaKIUii; 3HATh 3aKOH
COXPAHEHHUS MACChI BEMIECTBA; OOBSICHSITH
MOHATHUE «TEIIOBOH 3((HEKT XUMUUECKOI
peaKIuH.

npesenmayuu 06)/'{61}01/1/;1/!)60}1.

17. 3aKOH COXpaHEHUsl MacChl | YCTaHaBIMBATh B3aUMOCBS3b MEXY Obcyoicoenue 3aKOHA COXPAHEHUSA MACCbL
BEIIECTBA MPH KOJINYECTBEHHBIMH XapaKTEPUCTHKAMH gewecmea U e20 83auUMOCEsA3U C 3aKOHOM
XUMHUYECKHX PEaKIHUsX. pearupyromux BeecTs. COXpaHeHUsl FHepeUlU.

O060011aTh 3HaHUS IO COCTABIIEHUIO
(bopMyI1 BeLIeCTB IO Ha3BaHUAM U
COCTABJICHUIO YPABHEHUH PEAKIUN MEXIY
HUMH Ha OCHOBE 3aKOHA COXPAHEHUS MACCHI.

18. CocraBnenue ypaBHeHuid | COCTaBIsATh ypaBHEHUSI XUMUYECKUX

XUMHUYECKHUX PeaKIii. peaKuii pa3InuHbIX TUIIOB; ONPEAEIAT
MPOJYKTHI PEAKIUH 110 popMyIaM
MCXO/IHBIX BEILECTB U HA0OOPOT; BHIYUCIIATH
KOJIMYECTBO BEIIECTBA (Maccy) o
KOJINYECTBY BeleCcTBa (Macce) OJTHOTO U3
BCTYIUBIIMX B PEAKIHIO WJIH MOTyYSHHBIX
BEIIECTB.

19. [TpoBenenue pacueToB Ha | PaccunThIBaTh Maccy JIt0OOTO y4acTHHKA Paboma 6 napax no pewenuio
OCHOBE YpaBHEHHI peakIMy o Macce APYroro yyacTHUKA pacuemuulx 3a0ady.
pEaKIHii: BEIYUCIICHHUE peaKIuH.

KOJINYECTBA BEIECTBA,
Macchl 10 Macce OTHOTO
U3 PEareHTOB WM
MPOJYKTOB PEAKIIHH.
20. Knaccudukanus KnaccupunupoBarh XuMUUecKue peakuuu | @ponmanvuas paboma no 3anoaHeHuo

XUMHYECKUX PEAKIUH 110

110 pPa3IMYHbBIM [IPU3HAKAM!: qucily H

maobauywi.




Pa3IMYHBIM IMPU3HAKAM.
Tennooii a3 dexr
pEaKInu.

COCTaBY UCXOJHBIX U MOJIYYCHHBIX BEILIECTB;
H3MCHEHHMIO CTEIICHM OKHCJICHHS X0,
MOTJIOIICHUIO MJIU BBIICJICHUIO SHEPTUU.
CocTaBisiTh XUMUYECKHE YPABHEHUS
peakuuil pa3HbIX TUIIOB.

21. O06o0meHre 3HaHUHM 110 YMeTh NIpUMEHSATh 3HAHUS, YMEHUS U
TeMaM «XUMHUYECKHE HAaBBIKH MPU BBITOJIHEHUH TPEHUPOBOUYHBIX
3JIEMEHThI. XUMUYECKUE yIPaXHEHUH U 3aJaHUi.
peakuum».
22. Kontponbnas padota Nel | YMeTh npuMeHSTh 3HAHUS, YMEHUS U
o TeMaM «XUMHYECKHe HaBBIKH, IOJyYEHHBIE B XOJIE€ U3YUCHUS
3JIEMEHThI. XUMUYECKUE JTaHHBIX TeM Ipu BbinogHeHuu KP.
peakuumy.
Tema 4. BemectBa B
OKpY>Karollei Hac
MPUPOJIE U TEXHUKE
(6 gacos).
23. UYucTsle BemecTBa U cMecH | 3yuynuTh MOHATHS «UUCTOE BEIIECTBO» U Dpoumanvras paboma no 3anoJIHEHUIO
BenlecTs. Pa3nenenue «CMEChY»; OJJTHOPOJIHASL U HEOJHOPOIHAS maoauybl.
cmeceil. Ouncrka CMECh BEIIIECTB; CIIOCOOBI pa3eNeHHs Obcyorcoenue npobremvl OYUCKU
BenlecTB. OUIBTPOBaHUE. | CMEcel BEIIECTB; OHATHE «PACTBOPHI», NUMbesol 600bl.
BH/JIBI PACTBOPOB; 3HATh IMPUPOJIHBIE CMECH
- BO3/yX, IPUPOJHBIN Ta3, HePTh,
MIPUPOJIHBIE BOJIBI.
24. [TpakTudeckas pabota YmMmerb JKCIEPUMEHTAIBHO u3yuatb | Paboma 6 napax no ouucmke geujecmsa
No2. Ouncrka BemecTs. XUMHUYECKHE CBOMCTBA HEOPraHWUYECKUX | om npumeceu. Yuacmue ¢ coemMecmuom
BELIECTB, PAa3JENATh CMECH  BEIIECTB | 00CYHCOeHUU pe3yIbmamos Onvimos u

Ppa3IM4YHBIMU METOJAMH.
Ha6J'IIO)IaTB CBOfICTBa YUCTBHIX BCIICCTB U
JIeJIaTh BBIBOJIBI O COXPAHEHUU UX B CMECH.
YMeTh pacCUMTHIBATh MAaCCOBYIO JIOJTIO
KOMIIOHEHTa B CMECH.

3HaTB OCHOBHBIC HpI/IeMI)I OTCTanBaHUA,

MeXHUKU 6e30nacHOCMIU.




(GUIBTPOBAHUS U BHITAPUBAHUS PACTBOPOB,
co0Jro/1ast Bce MpaBmiia OXpaHbl Tpy/aa.

25. PactBopsl. PactBopumocTs | 3yuuTh OINpeneseHue «pacTBopay.
BeniecTs. Boza. Pa3nnyaTs HEeHACBIEHHBIE U HACHIILICHHBIC
[TpuroroBneHue pacTBOpbI, | KOHIIEHTPUPOBAHHBIE U CIIA0bIE.
pacTBOPOB. YMeTh noay4yaTh KPUCTAJUIBI COJIEH, 3HATh

IIpaBWJIa B3BEIINBAHUSI BELLIECTB JJIs
IIPUTOTOBJIEHUS PACTBOPOB, 3HATh
¢du3nvecKre 1 XUMHIECKHE CBOMCTBA BOJIBI.

26. CriocoOb! BBIpAKEHUS PaccmoTpeTh criocoObl BhIpasKeHHsI
KOHIICHTPALlUX PAaCTBOPOB. | KOHLEHTPALMU PACTBOPOB: MAaCCOBYIO JOJIIO

BELIECTBA B PACTBOPE U MOJISIPHYIO
KOHIICHTPALUIO pacTBOpa.
27. ITpoBenenue pacuetoB Ha | OCyIIECTBIATH PacUYEThl C UCIOJIBb30BaHUEM | Paboma 6 napax no peuieHuro
OCHOBE (hOpMYII: MacCOBOM J0JIM paCTBOPEHHOTO BELLECTBA. | pacyemmusix 3a0ady.
BBIUMCJIEHHE MaCCOBOM
JIOJIA PaCTBOPEHHOIO
BEIIECTBA B pacTBOPE.
28. [IpakTuueckas pabota YMeTh NPUTOTOBUTH PACTBOP COJIH C Paboma 6 napax no npuecomosnenuio
Ne3. ITpuroroBnenue OINPEIETICHHOM MacCOBOU J10JIEH pacmeopos. Yuacmue 6 coemecmuom
pacTBOPOB 3aJaHHOMN PacTBOPEHHOI'O BEIIECTBA. obcydHcoeHuU pe3ybmamos Onbimos u
KOHLEHTpAL1H. YMeTs pemath 3a1a4 Ha ONPECIICHUE MexXHUKU Oe30nacHoCmu.
MacCOBOM J0JM U MacChl paCTBOPEHHOTO
BEILECTBA.

Tema S. IlonsTue o rasax.

Bo3nyx. Kucnopogn.

I'openue (8 yacon).

29. 3akonsl ['eii-JIroccaka n N3yunTh OCHOBHBIE ra30BbIE 3aKOHBI:
ABorazipo. MomsipHbIit I'eii-JIroccaka u ABoraapo U yMeThb
00BeM. paccUYMTBHIBaTh Maccy Wiu 00beM JH00To

YYaCTHHKA PEaKLUU 110 00beMy APYroro
YYACTHUKA PEAKIIUH.
30. [TpoBenenue pacueToB Ha | YMETh peliaTh 3aa4y Ha ra30Bble 3aKOHbI;, | Paboma 6 napax no peuwieHuro




OCHOBE YpaBHECHUM
peaKuuii: BEIYUCIICHNE
KOJIMYECTBA BELIECTBA UIU
00beMa 10 KOJINYECTBY

yMETh MOJIy4aTh M PACIIO3HABATH KHCIOPOJ;
YMETb 3aITUCHIBATH PEAKIIMU TOPCHUS
IMPOCTBIX U CIIOXKHBIX BCHICCTB, OIMUCHIBATH
YCJIOBUS TOPEHUS U CIIOCOOBI €ro

pPac4entHoblx 3a0adu.

BEIIIECTBA UIIH 00beMy IIPEKPALLEHUS.

OJIHOTO U3 PEAreHTOB UJIH

IIPOJYKTOB PEAKIUH.

PacueTsl Ha OCHOBaHUH

ra3oBbIX 3aKOHOB.

31. Bo3nyx — cMech razos. N3yuuth cocTaB  BO3lyxa, YyMeTh | Koncnekmupogarnue u obcyscoenue

paccuuThiBaTh ~ KOJUYECTBO  BEIIECTBA, | Mpe3eHmayuu 00y4aroujuxcsi.
Maccy, 0oObeM BellecTBa IO MPOIYKTaM
CropaHus. YcCTaHaBIMBaThb B3aMMOCBA3b
MEXy KOJINYECTBEHHBIMU
XapaKTepUCTUKAMHU.

32. Kucnopon — xummueckuit | U3yunts pusnueckue u XuMu4eckne
AJIEMEHT U MPOCTOE CBOMCTBA KHCIIOPO/1a, CIIOCOOBI €T0
BeniecTBo. [lomyuenune MOJTy4YeHHUs U 00JIaCTH IPUMEHEHHUS.
kucaopona. O30H. CnenoBath npaBuiiaM MOJIYUYEHUS U

coOHMpaHusi KUCIOPOAA.

33. [IpakTuueckas pabota YMeTh NpOBOANTH B JIA0OPaTOPUH Paboma 6 napax no nonyuenuio u
Ne4. ITonmyuenue, MIPOCTENIINE XUMUUECKUE PEAKIIUI cobupanuro Kkuciopooa. Yuacmue
coOupanue u MOJIy4EHUs Ta3000pa3HbIX BEILECTB C COBMECMHOM 00CYHCOEHUU Pe3VTbmAamos
oOHapy’KeHHe KUCIOPOAa. | COOIIOICHUEM NPaBUII OXPAHBI TPYAA, 3HATh | ONbIMOG U MeXHUKU Oe30nacHoCmu.

HarpeBaTeNbHbIE YCTPONCTBA, IPOBEICHNE

XUMHUYECKHUX PEAKIHH TPU HarpeBaHUH.

3HaTh CIIOCOOBI MOyYEHUs! KUCI0po/a B

1a00paTOPUU U IPOMBIIIUIEHHOCTH, TOHATHE

«KaTajm3aTop», ero poJb.

N3yuuTh Qu3nuecKue U XMMUYECKHe Ycemuvle evicmynnenus o6yuarowuxcs o

34. XUMHUYECKUE CBOWCTBA U CBOICTBA KUCJIOPOAA. CBOUCMBAX U NPUMEHEHUU KUCTOPOOd.

MMPUMCHCHUC KHUCJIOPOJa.

YMmeTh pa3anvaThb MOHATHA «XUMHUYECKUH
OJICMCHT» U «IIPOCTOC BCUICCTBO) HA




MpUMEpE KUCI0PO/a, 3aliChIBaTh
YpaBHEHUS PEaKIUid B3aUMOACHCTBUS
KHCJIOPO/1a C IPOCTHIMU BEIIECTBAMHU.

35. O06001eHre 3HaHM 10 YMeTb NPUMEHSTh 3HAHUSA, YMEHUS U
teMam «BelecTsa B HAaBBIKH MPU BBITOJIHEHUH TPEHUPOBOUYHBIX
MIPUPOJIE U TEXHUKE. YIpaXHEHUH U 3a/1aHUH.

IlonsiTHe 0 razax».

36. Kontponbnas padota Ne2 | YMeTh NpuUMEHSTh 3HAHUS, YMEHUS U
o Temam «BeriecTa B HaBBIKH, IOJyYEHHBIE B XOJI€ U3YUCHUS
MIPUPOJIC U TEXHUKE. JTaHHBIX TeM Ipu BbinogHeHnu KP.

IlonsiTHE O rasax».
Tema 6. OcHOBHBIE
KJIACChl HEOPTaHUYECKUX
BemecTB (11 gacoB).

37. Okcuapl U ux Uccnenosatp CBOICTBA M3y4YaeMbIX | 3HAKOMCMBO ¢ OKCUOAMU HA npumepe
KJaccupuKkarus. BEIIECTB. npeseHmayuu 00yuarUuUxcs.
AMpoTepHOCTbD. Jlenats YMO3aKJIFOYECHUS 0

MPUHA/UIE)KHOCTH  BEIIECTB K  KJIACCy
OKCH/JIOB.
KrnaccudunupoBars oOKCHIBL.

38. OcHoBanus — ruapokcunsl | MccnenoBatsb CBOMCTBa W3YYaeMBbIX | 3HAKOMCMBO ¢ OCHOBAHUAMU HA npumepe
OCHOBHBIX OKCHJIOB. BELIECTB. npezenmayuu 00y4arouuUxcsl.

Jlenath YMO3aKJIFOUEHUS 0
MPUHAJICKHOCTH  BEIIECTB K  KJaccy
OCHOBAaHUM.
KnaccudumnupoBats ocHOBaHUS.
39. Kucnortsr. Hccnenosate CBONCTBA U3y4YaeMbIX | 3HAKOMCMBO C KUCIOMAMU HA Npumepe
BEIIECTB. npezenmayuu 00y4arouuUxcsl.
Jlenath YMO3aKJIIOUEeHHUS 0
MPUHAJICKHOCTH  BEIIECTB K  KJaccy
KHCJIOT.
KnaccudunmpoBaTh KUCIOTHI.
40. Comnu: cocTtaB u Hccnenosatp CBONCTBA W3y4aeMbIX | 3HAKOMCMBO ¢ COMAMU HA npumepe




HOMEHKJIATypa.

BELIECTB.

Jlenathb YMO3aKIOYCHHUS 0
IIPUHA/IIEKHOCTH BEILIECTB K KJIACCY COJIEH.
Knaccudunuposars comnu.
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41. XUMUYECKUE CBOWCTBA W3yunth XuMHUYECKHE CBOMCTBA OKCUIOB, | Paboma 6 napax. JlabopamopHvle
OKCH/JIOB. KHCIIOT, OCHOBAaHUH U COJIEH; CIIeI0BaTh onvimul.
MpaBUjIaM MO PaclO3HABAHUIO KUCIIOT U Obcyoicoenue pesyromama
esnoue ¢ MOMOIIbIO MHIUKATOPOB; 9KCnepumMeHma.
CJIeIOBATh MpaBUIIaM OKa3aHUs TOMOIIU
MOCTPaAaBILIEMy OT HEYMeIoro oOpalieHus
C KACIIOTaMH | I1IeJI0YaMHU, 3HaTh MpaBHIa
OXpaHbl Tpy/a.
42. [TonydyeHnune u XuMH4YECKHE Paboma 6 napax. Jlabopamopnvie
CBOMCTBA OCHOBaHUM. ONnbIMb.
Obcyorcoenue pesynomama
9KCnepuMeHma.
43. XUMHUYECKUE CBOMCTBA Paboma 6 napax. Jlabopamopnovie
KHCJIIOT. Onbimul.
Obcyorcoenue pesynomama
9KCNepuUMeHma.
44. XUMHUYECKUE CBOMCTBA Paboma 6 napax. Jlabopamopnwie
coJei. onblmol.
Obcyorcoenue pesynomama
9KCNepuMeHma.
3akpenuTh 3HaHUSA 00 OCHOBHBIX KJlaccax Paboma 6 napax no cocmagnenuro
45. O00011eHNe 3HAHUHT 110 HEOPraHWYECKUX COCAMHEHU, UX COCTaBE, Knacmepa.

TeMe 6 — kiaccuuKamus
Y TeHEeTHUYecKast
B3alMOCBS3b KJIaccoB
HEOPraHUYECKUX
COCTUHEHUN.

KJIacCU(PMKAIIMKA W CBOMCTBAX; 3HATh
ONPEACIICHUS: OKCU, KUCIIOTA, OCHOBAHUE U
COJIb.

Ornpenenarb NpUHAIIEKHOCTD
HEOPraHWYECKUX BEIECTB K
ONPEACIEHHOMY KJIACCY; XapaKTEpPU30BaATh
XMMHYECKHE CBOMCTBA HEOPTraHUYECKUX




BEIIIECTB Pa3JIHYHBIX KJIACCOB; PACIIO3HABAThH
PacTBOPBI KMCJIOT M MICTOYCH.

VYMers 00001AaTh MOHATHS «KIaCChI
COEIMHEHUIT», YCTaHABIMBATh B3aUMOCBSI3b
MEKTy HUMH.

46. [TpakTrueckas padota OnuceIBaTh CBOMCTBA BBICIIMX OKCUIOB Paboma 6 napax. Yuacmue ¢
No5. UccnenoBanue XUMHUYECKUX 1eMEeHTOB ¢ Nel-20, a Takke | cogmecmuom o6CysHcoeHuu pe3yibmamos
CBOMCTB OKCH/JIOB, CBOMCTBA COOTBETCTBYIOUIUX UM KHUCJIOT U ONbIMO8 U MeXHUKU 6e30NaACHOCMU.
OCHOBAHHMU U KHUCJIOT. OCHOBAaHHII.
47. Kontponbnas padota Ne3 | YMeTh npuMeHSTh 3HAHUS, YMEHUS U
1o reMe «OCHOBHbIE HaBbIKH, MOJIY4YEHHbIE B XO/1€ U3YUECHUS
KJIACChl HEOPraHMYECKUX | JAHHBIX TEM NpH BbinoaHeHUU KP.
BEIIECTBY.
Tema 7. CtpoeHue aToma
(4 gaca).
48. CocraB 1 BaxHeHIIME XapakTepru3oBarb n30Tomnbl. OnpenensiTs Koncnexmuposanue u o6cysrcoenue
XapaKTEepUCTHKHU aToMa. YHCJIO HEUTPOHOB IO MaCCOBOMY YHUCIY U npezenmayuu 00y4arouuUxcs.
KOJIMYECTBY TPOTOHOB.
49. N3oronbl. XUMHUYECKUN N3yuuTh CTpOEHHE aTOMa, COCTAB Hnousuoyanvuas paboma no
AIIEMEHT. aTOMHOTO $1/1pa, OIpe/IeJIeHHE N30TOIOB, COCMABNIeHUIO CEeHKBEUHA.
TPpH BUJIAa U3ITYUYECHHUII.
YMeTh ONUChIBATH XUMUYECKUI JIEMEHT C
TOYKH 3PEHUS CTPOEHUS aTOMa, HAXOJIUTh
YepThl CXOJICTBA M OTJINYUS Y U30TOIOB.
50. CocTosiHHE AJIEKTpOHA B PaccMmoTpeTs pacnosokeHue dJIEKTPOHOB Paboma 6 napax. Xumuuecxuil

aToME€.

0 cJ10sIM, (hOPMBI DJIEKTPOHHBIX OpOUTAasIEeH,
3HATh NEPUOANYECKHE N3MEHEHUS
XUMHUYECKHUX CBOMCTB B 3aBUCUMOCTH OT
4KCJIa 3JIEKTPOHOB B HAPYKHOM
JIEKTPOHHOM CJIOE.

YMeTh 3anuChIBaTh CTPOEHUE AaTOMOB
AJIEMEHTOB MEPBHIX YETHIPEX NEPUOOB,
3aIMCBIBATh 3JEKTPOHHBIE (HOPMYJIIBI U

mpeHaicep no coCMagieHuo
NEeKMPOHOSPAPUHLECKUX POPpMYL
amomo8 3J1eMeHmos.




OJICKTPOHHBIC STYCHKH JJIs1 aTOMOB
OJICMCHTOB 3THUX IIEPHUOJI0B.

51. CrtpoeHnue 3J1eKTPOHHBIX Paznuuatp 3aBEPLICHHBIN u | Koncnekmuposanue u  00cysxcoeHue

000J104€K. HE3aBEpIICHHbIN YPOBHH. npezenmayuu 06y4arOuUxcsl.
Onpenensitb  KOJIMYECTBO  DJIEKTPOHOB,
HEO0OXOIMMBIX JJIsl 3aBEPIICHUS YPOBHSI.

Tema 8. Ilepuonnueckuit

3aKOH U MepUOANYECKast

CHUCTEeMa XUMUYECKUX

anementoB (IICXDJ)

.. .Mengenees (3 gaca).

52. ['pymbl u epuosl JlenaTh BBIBOJIBI O XapaKTepe U3MEHEHUs
MEePUOIUYECKON CUCTEMBI. | CBOMCTB XMMUYECKUX IJIEMEHTOB C
CBolicTBa XMMHUYECKUX yBEJIIMYEHUEM 3apsI0B AaTOMHBIX SEP.

AJIEMEHTOB U UX Paznuuate nepuoabl, TpyHIbl U MOATPYIIIHL.
MEePUOIUYECKHE OnuceiBaTh M XapakTEpPU30BaATH CTPYKTYPY
W3MEHEHUSI. tabmuie [ICXD.

Pa3nuyars cUMBOJIBI pa3JIMYHBIX 3JIEMEHTOB.

53. Crtpoenue atoma. SAapo Paznuuare moOHATHS «aTOM», «XUMHUYECKHUH | MHOusudyanvHas paboma no
(IPOTOHBI, HEUTPOHBI) U AIIEMEHT», IIOPSAKOBBIA HOMEpP DIIEMEHTAY. | COCMAasieHUt0 Mooeeli amomos.
anexkTpoHsl. [ICXD MonennpoBaTh CTPOEHHE aTOMA.

J.1.MenneneeBa B cBeTE
TEOpUHU CTPOCHHS aToMa.
54. CrtpoeHnue 3IeKTPOHHBIX YMeTh COCTaBJISATh CXEMBI CTPOCHHS aTOMOB | Dponmanvras paboma no cocmasieHuio

000JI04Y€K aTOMOB MEPBBIX
20 smemenTos IICXD
J.W. Menneneena.
XapakTepucTuka
XAMHYECKHUX DJIEMEHTOB
o nojoxkenuro B [ICXD.

XUMHUYECKUX dIeMeHTOB (Nel-20);
OO0BSACHATH GUZNYECKUIN CMBICI
TTOPSIZIKOBOTO HOMEPA, HOMEPOB TPYIITIBI U
neproja; OObSICHITh 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB XUMHUYECKHUX
3JIEMEHTOB; YMETh XapaKTepU30BaTh
aneMeHTBI ¢ Nel1-20; 00BICHATH CXOJCTBO U
pasinyue B CTPOCHUH aTOMOB DJIEMEHTOB.

xapakmepucmuKu Xumu4eckozo
JJlIemMennta Ha OCHOBE ONOPHO2O
KOHCnekmad.

Tema 9. Ctpoenue




BEILIECTBA. XUMUYECKUE
peaklyu B CBETE
AJIEKTPOHHOU TEOPUHU

(8 gacos).

55. CrpoeHue MoJIeKyII. OrnuceIBaTh CBSI3b MEXKIY COCTAaBOM,
Xumudeckas CBSI3b. CTPOEHUEM, CBOMCTBAMM BEILIECTB; YMETh
BanenTHble cocTOSHUS U paziuyaTh BUJIbI CBSI3€HM B HEOPTaHUYECKUX
XHMHYECKHUE CBS3M aTOMOB | BEIIECTBAaX; OMPEACIISATh CTENIEHb OKHUCICHUS
3JIEMECHTOB. aATOMOB DJIEMEHTOB M COCTABIIATH (DOPMYJIIBI

Ha ocHOBe OO0 U cTerneHell OKUCICHUS
aTOMOB 3JICMCHTOB.

56. Tunel XUMHYECKUX W3yunth  OCHOBHBIE BHUABI XUMHUYECKOU | Paboma 8 napax. Cocmasnenue
CBsI3CH: KOBaJICHTHAS CBSI3U U MEXaHU3MbI UX 00pa30BaHUs; 3HATh | KIacmepa no meme.
CBs3b (TOJIApHAs U MOHSTUS TEMBbI: AJIEKTPOOTPHULIATEIIBHOCTD,
HETOJISIpHAS ) CTENEeHb OKucieHus. [laBath omnpeneneHue

«KOBAJICHTHOM HETIOJISPHOU CBSI3W.
MopenupoBaTh  CTPOEHHE  BEIIECTB  C
KOBAJIEHTHOW HETOJIIPHOMU CBSA3BIO.
Ornpenenarb KpaTHOCTh CBSI3U.

O060061mmaTh ITOHSITHE «KOBaJIEHTHOMH
MTOJISIPHOM CBSI3W».

MopenupoBaTh  CTPOEHUE  BEIIECTB  C
KOBAJIEHTHOM TMOJISIPHOM CBS3bIO.

Pa3znuuarh KOBAJIEHTHYIO TOJSIPHYIO U
HETIOJISIPHYIO ~ CBSI3W  TIO  TTOJIOKEHUIO
snemeHTOB B [ICXD.

57. Tumer XUMHUYECKNX Pazauuate TOHATHS «aToM» MW «HAOH».

CBA3EU: MOHHAA U
MeTaJUTnYeCcKasl.

KnaccudunupoBate HMOHBI Ha KaTHOHBI U
AHUOHEI.
MopenupoBats
MoaenupoBathb
HOHHOM CBS3bI0.
O000111aTh MOHATHE HOHHOI CBS3H.

CTPYKTYpY HOHA.
CTPOEHHE  BEILIECTB C




0O06006111aTh «METAITAYECKON

CBA3N».

IIOHATHUC

8. [TonsiTue o crenenu OnpenensaTh CTENEHH OKUCICHUS aTOMOB B | Paboma 6 napax no onpedenenuto

OKHCJICHHUS. OMHAPHBIX COCTUHEHHSIX. cmenenu OKUCIeHUsI HAd OCHOBe ONOPHbLLX
YcranaBnuBath GOpMyITbl OMHAPHBIX Kapm.
COEJIMHEHMI 110 CTETIEHU OKHUCIICHUSI.

59. Bemecrsa B TBEpIOM, N3yuuTh arperaTHbie cOCTOSIHUSA BellecTBa: | Koncnekmuposanue u oo6cyscoeHue
JKUJKOM U Ta3000pa3HOM | TBEpPAOE, JKUIKOE U ra3000pa3Hoe. npezenmayuu 00y4arouuUxcsl.
COCTOSIHUHU. KonkpeTnsupoBarh NOHATHA «XUMUYECKas
Kpucrannuueckue u CBSI3bY, «KPUCTAITTMYECKAs PEIIeTKa.
amMop(HBIC BEIIECTRA. O06001aTh OHATHUS «KOBAJICHTHAs
TUMBI KPUCTATUTHUECKUX HEMOJISIPHAs CBS3bY», «»KOBAJICHTHAs
pelieTok (aToMHas, IOJIIPHAs CBSI3b)», KMOHHAS CBA3bY,

MOJIEKYJISIpHAsl, HOHHASA U | «METaJUIMYECKas CBA3bY, «KPUCTATIINYECKUE
MeTaJIIINYecKast). pELIETKH MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUSD.

60. OKHCIUTENBHO- 3anuckIBaTh YPABHEHHS PEAKIIUN C TOUKU Paboma 6 epynnax. Xumuueckuii
BOCCTaHOBUTEIIbHBIE 3peHUs OKUCIIEHUSA-BOCCTAHOBIICHHUS mpeHasicep no COCMAasieHUur0 ypagHeHull
peakuuu. OKUCIUTEND U METOJIOM 3JIEKTPOHHOTO OanaHca; 91eKMPOHHO20 banawnca.
BOCCTAaHOBUTEb. paccTaBiATh KO3()PUIMEHTH B XUMHUECKUX

YpaBHEHHUSIX.
YMeTh paccTaBiATh  KOX(PQUIMEHTH B
ypaBHeHusx OBP meromom »smekTpoHHOTO
OanaHca.
KnaccudunupoBate BelecTBa ¢ MO3ULUU
teopun  OBP  Ha  okuciaurenu u
BOCCTaHOBUTEIH.
VYcTaHaBIMBaTh B3aMMOCBSI3b MEXTY
CTETIEHbIO OKUCIICHUS DJIEMEHTA U €TI0
CKJIOHHOCTBIO K OKHCIIEHUIO UJIH
BOCCTAHOBJICHHIO.

61. O0600611eH1e 3HaHUI 10 YMeTh NpUMEHSATh 3HAHUS, YMEHUS U

temaM «CTpoeHue aToMa.

HAaBBIKW ITPH BBITTIOJITHCHUH TPECHUPOBOYHBIX




[ICXD ..Mengeneena.
CtpoeHue BeniecTBay.

YIPA)KHEHUU U 3aJaHUM.

62. Konrponbnas padora Ne4 | YMeTh NpUMEHSTH 3HAHUS, YMEHUS U
no reMam «CTpoeHue HABBIKH, MOJYYCHHbIC B X0/ U3YUCHUS
atoma. [ICXD JAHHBIX Te€M IIpH BblnoaHeHuu KP.
J.1.Menneneena.
CtpoeHue BeniecTBay.
Tema 10. Bogopon,
POXIAOIINI BOLY U
sHepruio (2 yaca).
Bonopon-anement u W3yuuTh cBOICTBA BOJIOpPOJIA KaK MPOCTOro | ObcysrcoeHue npodiemvl IKOI0SULECKU
MIPOCTOE BEUIECTBO. BEIIECTBA, BOAOPOIHBIE COCTUHEHUS yucmoeo monausa. llposepxa 600opooa
63. BonoponHbie coemnHeHNsT | HEMETAJUIOB, CIIOCO0 TOTYYCHHS BOJIOPOIA | HA YUCMOMY.
HemeTaiioB. [lonyuenne | B maboparopuu.
ra3zoo0paszHoro Bojgopona. | CiemoBarh mpaBuUiIaM MOJTYYSHHS BOJIOPOIA
B J1a00paTopuu, IPOBEPsIs €r0 Ha YHCTOTY.
64. XUMUYECKUE CBOWCTBA U YMeTh COCTaBIIATh PEAKIINH, Yemuvie evicmynnenust ooyuarowuxcs o
MPUMEHEHNE BOJAOPO/A. XapaKTEePHU3YIOLIUE CBOMCTBA BOAOPO/A; cB0licmBax U npuMeHeHUUu 6000pood.
Boga. pacrno3HaBaTh BOJIOPO/I, TPOBOJIUTH C HUM
XUMHUYECKHUE PEAKIIMU BOCCTAHOBIICHUS
METAJIJIOB U3 UX OKCHUJOB.
Tema 11. ['asiorens! -
€CTECTBEHHOE CEMENCTBO
XUMUYECKHUX AJIEMEHTOB
(4 gaca).
65. l"anorensl - XuMu4YecKue PaccmoTpeTs 0011yr0 XapakTEpUCTHKY @ponmanvras paboma no 3anOJHEHUIO
AJIEMEHTBI U MPOCThIE raJIOr€HOB, CTPOEHUE UX aTOMOB 110 maoauybl.
BEIIIECTBA. nonoxxeHuto B IICXD, BO3MOKHBIE
BAJICHTHOCTH M CTENIEHU OKUCIICHHUSI.
66. DUBHKO-XUMHIECKUE W3yunts (usnueckue u XUMHYECKUE Yemuvie svicmynnenus obyuarowuxcs o

CBOMCTBA raJIOr€HOB.

CBOMCTBa TaJIOr€HOB, YMCTH COCTABJIATH
XUMHYCCKUEC pCaKINH C YHaCTHUEM
raJIOTCHOB, 3HATh UX XUMHUYCCKYIO

CBOUCBAX 2A7102€HO8.




AKTUBHOCTH

67. XJ10poBOAOPOI. N3yunTh CBOWCTBA XJIOPOBOJAOPO/IA, Paboma & napax no npogeoenuio 1

["anoreHoBoJOpOIHBIE COJITHOM KHUCJIOTBI, YMETH COCTaBJIATh KauecmeeHHoU peakyuu Ha XA0PUO-aHUOH

KHUCIIOTBI M UX COJIH. XuMHUeckue (HOpMyIibl colei CONHON u ee oocysicoeHue.

ConstiHast KucioTa. KHMCJIOTHI HA OCHOBAHUH BaJIEHTHOCTH.

Xnopuasl. YMeTh COCTaBIATh YpaBHEHHSI C yUaCTUEM

COJITHOM KHCJIOTBI, 3HATh KaUE€CTBEHHYIO
PEaKIuIo Ha XJIOPUA-aHUOH.
68. O06001eHre 3HaHUI 110 3aKkpenuTh 3HaHUSA O (PU3HUECKUX U 1

temam «Bomopos. XMMHUYECKHUX CBOMCTBAaX BOJOpOJA U

["asiorens. rajoreHoB.

Bcero 3a roa:

KP -4

IP- 5
Ne Tema KosnuyectBo 4yacos KosnnyecTBo npakTu4yecKux u

KOHTPOJIbHBIX padoT
1. Beenenue 4 P -1
2. XUMUYECKHUE DJIEMEHTHI U BEILIECTBA B CBETE AaTOMHO- 11 -
MOJIEKYJISIPHOTO YUEHUS
3. XHUMHYECKHE PEAKIIMH. 3aKOHBI COXPAaHEHHS MacChl U SHEPTUU 7 KP -1
Meroasl XuMum. J05-1
4. BemiecTBa, okpyskaronme Hac B IPUPOJI€ U TEXHUKE 6 [P -2
5. [Tonstue o razax. Bo3ayx. Kucnopoa. ['openue 8 P -1
KP-1

6. OcCHOBHBIE KJ1acChl HEOPraHUYECKUX COEIMHEHUN 11 P -1

KP-1




7. Ctpoenue aToma -

8. [Tepuonuueckuii 3akoH u [lepruoanyeckasi cucteMa XUMUYECKUX 3 -
anemenToB .. Meneneera

0. Crtpoenue BemiecTBa 7 KP -1
XHUMHYECKUE PEAKLIUU B CBETE IJIEKTPOHHOU TEOPUHU

10. Bonopona, poxaaromninii BOAy U SHEPTUIO 2 J3-1

11. l"ajmorensl 5 -
Bcero: 68 IIP -5

KP -4

TemaTnyeckoe IIaHUPOBaHue 9 KiIacc

*Yyet paboueii mporpaMMbl BOCIIUTAHUS BBIZICJIEH KyPCUBOM

Ne Tema ypoxka XapakTepucTuKa J1eITeIbHOCTU Bunet u hopmsl gesarensHOCTH ' KonunuecTBo yacoB
ypoka yYaIuxcs

Pazoen 1. Teopemuueckue

ocnoevl xumuu (18 uacos)

Tema 1. Xumuyeckue peaxyuu

(5 uacos)
1. XuMus — HayKa o BemiecTBax U | OpraHuzanusi COOCTBEHHOMN 1

ux npespameHusax. I1yrs
IIPOTEKaHUS XUMUYECKUX
peaKuuii.

ACATCIIBHOCTH Ha YPOKax XUMHHU.
V3y4uTh MOHATHE «XUMHUS,
XHUMHYECKasd pCaKl s>, TUIIbI
XUMHUYECKHUX PEAKIIHiA, TPU3HAKU U
YCJI0BUS HX NPOTCKAHMA; IIpaBUIa
OXpaHbl TPy/la B XUMHUYECKOU
1ab0paToOpuH.




[TonsaTHe o ckopoctu
XUMUYECKON PEaKLIUH.
KaranusaTopsl.

N3y4nTh NoHATHE «CKOPOCTH
XMMHUYECKON peakiumn», (pakTopsl,
BJIMSIFOILIAE HA CKOPOCTh XP.

Dpoumanvras paboma no 3an0JIHEHUIO
maobauywi.

Pentenue 3amad mo reme
«KuHeTrnka XuMHYECKUX
peaKkuii».

YMeTh pemars 3a7ja4l Ha CKOPOCTh
XAMHYECKON PEAKIMU 10 TPABUITY

Bant lN'odda.

Paboma 6 napax no pewenuro
pacuemuuix 3a0adu.

XUMHUYECKOE PABHOBECHE.
@akTOphl, BAUSAIOIINE HA €r0
CMEUICHUE.

I/I3yT-II/ITB HNOHATHEC «XUMHNYCCKOC
PaBHOBCCHC), Q)aKTOpBI, BIMUAOIIHMEC HA
€ro CMCIICHHUC.

Dpoumanvras paboma no 3anN0IHeHUIO
maobauywi.

O060011IeHNE 3HAHUN 10 TEME
Ne 1. TIpoepounast pabotaNel
no teme «Kuneruka
XUMUYECKHUX PEAKLIUN.

YMeTb IpUMEHSTh 3HAHUSA, YMEHUS U
HaBBIKHU HpI/I BBIITOJITHCHUN
TPEHUPOBOYHBIX YIPAKHEHUH U
3aJaHUH.

Tema 1. Pacmeopwi. Teopus
INEeKMPOIUMUYECKOU
ouccoyuayuu (7 4acos).

ITonsarue o pacrBopax. Teopun
pPacTBOpPOB.

DNEKTPOIUTHI U
HE3JIEKTPOJIUTHI. IOHBI.
Katnons! n aHMOHBI.

CocTaBiATh ypaBHEHUS
ANEKTPOJIUTAYECKON AUCCOIUALINH
KHUCJIOT, LIEJI0YEN U COJIEN; YMETh
3alAChIBaTh TOJIHBIE U KPATKUE
MOHHbIE YPaBHEHHsI peakiuii oOMeHa;
OOBSICHATH CYITHOCTh PEAKITUN
HEUTpAIU3alliH; YMETh 3alUChIBATh
YpaBHEHUS TUAPOJIA3A COJIEM.

DNEKTPONUTHYECKAS
JTUCCOITUAITNS BEIIIECTB B
BOJHBIX PacTBOPAX.
DIIEKTPOIUTHYECKAS
JTUCCOIMAIMs KUCIIOT, 1IeIouei
Y COJIEH.

JlaBaTp onpeneneHue MOHATHI
«QIIEKTPOJIUTY, «HEITEKTPOIUT,
«QIIEKTPOJIMTUYECKAS JUCCOLAALIUS.

Paboma 6 napax. Cocmasnenue
VPABHEHUU INeKMPOIUMUYECKOU
ouccoyuayuu.

CunpHbIe U cliadbie
3JIEKTPOJINTHI.

W3y4nTh MOHATHS «CUIIBHBIC U CITa0ble
3JIEKTPOJIUTHI», TOHITHE «HOHY.
O06006maTh MTOHSTHS «KATHOHY,

Paboma 6 napax no cocmaesjleHuro
Kaacmepa.




«aHHUOH. HccnenoBath CBOMCTBaA

QJICKTPOJIMTOB.

[IpoBeneHne XuMHUECKUX
peakuuii B pactBopax. Peakiuu
MOHHOTO OOMeHa.

M3y4nTh OCHOBHBIE I1OJIOKEHUS
TEOPHH JIEKTPOIUTHUECKON
nuccouuanuu Cpante AppeHuyca;
XMMHYECKHE CBOMCTBA KUCIIOT,
LIEJI0YEHN U COJIEN B CBETE TEOPUH
3JIEKTPOJIUNTUYECKON JUCCOLIMAIUU U
IIpaBUJjIa HAIIMCAHUSI HOHHBIX
YPaBHEHUN XMMHUUYECKUX PEAKLUM.
XapakTepu3oBaTh yCIOBUS TEUEHUS
peakumii 10 KOHIIa B pacTBOpax
AJIEKTPOJIUTOB.

Unousuodyanvnas paboma no
COCMABIEHUI0 peakyuil UOHHO20 0OMeHa.

10.

XHUMHUYECKHE CBOMCTBA KMCIIOT
KaK 3JICKTPOJIMTOB.

YMeTh NpOBOAMTH 3SKCIHEPUMEHT IO
U3YYEHHUIO  XMMHUYECKHUX  CBOMCTB
HEOPraHMYECKUX BEIIECTB, COCTABIATh
MOJIHBIE W  COKpAIllCHHbIE HOHHbBIE
YPaBHEHHd B  COOTBETCTBHH  C
npusHakamu nporekanus PUO.

Koncnekxmuposarnue u oocyscoenue
npe3eHmayuu 00yuaruuUxcs.

11.

XUMHYECKHE CBOMCTBA
OCHOBAHUH KaK JIEKTPOJIMTOB.

HccnenoBaTh CBOWCTBA W3YYEHHBIX
BemiecTs. HaOmromaTe W ONMCHIBATH
XUMHYECKHE pEeaKlUUd C [OMOIIBIO
a3plka  xumuu. Knaccupunuposats
M3ydaeMble BEIIeCTBa IO COCTaBy U
CBOMCTBaM.

Jlenate  BBIBOABI U3  PE3yJIbTaTOB
}ICMOHCTpaHI/IOHHBIX NN
71a00PaTOPHBIX IKCIIEPHMEHTOB.

Koncnexmuposanue u obcysicoenue
npesenmayuu 00y4aouuxcsi.

12.

XUMHYECKHE CBOMCTBA COJIEN
KaK 3JIEKTPOJIUTOB.

YMeTh HAOJIIO1aTh U OIMUCHIBATh
XUMHUYECKHE PEAKIIUU C IOMOIIBIO
€CTECTBEHHOTI'0 (PyCCKOI0) s3bIKa U
s3bIka XxuMuH. MccaenoBaTh yCuoBus 1
BO3MOYKHOCTh TIPOTCKAHUS PEAKIIHA C

Koncnexmuposanue u oocyscoenue
npeseHmayuu 00yuaruuUxcs.




COJISIMM.

13.

I'maponus cosen.

HccnenoBate  CBOMCTBA  M3YYEHHBIX
BemlecTB. HabmiomaTh M omuchIBaTh
XUMHUYECKHE PEAKIMU C TOMOIIBIO
sa3pika  xumuu. Knaccuunuposats
U3ydaeMble BEIIECTBA IO COCTaBy M
CBOMCTBAM.

JlenaTb BBIBOJBI U3 PE3YIIBTATOB
JEMOHCTPALIMOHHBIX HIIN
71a00PATOPHBIX IKCIIEPUMEHTOB.

Paboma 6 napax no cocmaegnenuio
VPasHeHUll 2uOpoaU3A Colell.

14.

Pemenne 3agad mo reme
«TO».

YmMerts coctaBiaTh ypasHenus PUO,
TUAPOJIN3A COJIEH U pelIaTh 3a1a4M Ha
CTENEHb IEKTPOIUTUYECKON
JUCCOLMALNY.

Paboma 6 napax no pewenuro
pacuemHulx 3a0au.

15.

O06o0011eHe 3HaHUI 110 TemMe
Ne2

«Teopust HIEKTPOIUTUYECKON
JUCCOLUALIIN.

YMeTh NIPUMEHSATH 3HAaHUSI, YMEHUS U
HaBBIKHU HpI/I BBIIIOJTHCHUN
TPEHUPOBOYHBIX YIIPAKHEHUU U
3aJaHUMN

16.

[IpakTuueckas padora Ne 1.
Pemenune skcriepuMeHTATBHBIX
3ajad.

W3yuuts mpaBuiia paboThI B
HIKOJIBHOM TabopaTopuu, CJlIeI0BaTh
MpaBHJIaM TOJI30BaHUS XUMUYECKOM
MOCY/I0H 1 J1abOpaTOPHBIM
000pyI0BaHUEM, CIIEIOBATH IPAaBUIIAM
HarpeBaHu:, CJICI0BATh IIpaBUIaM
paboThI ¢ pacCTBOPaMH KHUCJIOT U
nienouel, codIro1as mpaBuiia OXpaHsbl
TPyZa; pacro3HaBaTh KUCIOTHI U
IEJI0YH B PaCTBOpaXx.

YMeThb onpenensaTh n3yueHHbIE HOHBI B
pacTtBope ¢ ucrnonbzoBanrem PHO.

Paboma 6 napax. Yuacmue 6
COBMECMHOM 00CYIHCOeHUU PE3YIbIMAMO8
onvIMoG U MexHUKU 6e30nacHOCm.

17.

OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIHHBIC PEAKITHH.

Knaccudunuponatsb XUMUYECKHE
peakuuu Ha OBP 1 ne OBP.

Paboma 6 epynnax. Xumuueckuii
mpenaxjcep no COCMAagIeHUI0 ypasHeHuil




OKHUCIIUTEIL U BOCCTAHOBUTEID.

Ornpenendarb OKHUCJIUTEIb u
BOCCTAHOBUTENb.
Knaccudumnuposatsb BEIIECTBA  C

no3unuu teopurt OBP Ha okuciuTenu
1 BOCCTAHOBUTEIIN.

YcTaHaBIMBaTh B3aWMOCBSI3b  MEXKIY
CTCICHBIO OKHCIICHUS DJIEMEHTA U €ro
CKJIOHHOCTBIO K OKHUCIEHHIO HIIH
BOCCTAHOBJICHHIO.

IJIEKMPOHHO2O banauca.

18. Kontponbnas pabota Ne 1 mo | YMeTh NpuMEHSTh 3HAHUS, YMEHUS U
teme «TO . HABBIKH, TTIOJIYYEHHBIE B XOJI€
M3Yy4YEHUs JaHHBIX TEM IIPU
BoInotHeHUU KP.
Paznen 2. DineMeHTBI —
HEMeTAJJIbl U UX BaXKHelmme
coennnerus (31 yac)
Tema 3. O6wasn
Xapakxmepucmuka Hememanios
(2 uaca)
19. OneMEeHThI-HEMETaJIIbI B XapakTepu3oBarh (pusnUecKue u
npupoge u [ICXD XHMMHYECKHE CBOMCTBA HEMETAJJIOB
JI.1.Menneneena. 4A, 5A, 6A, TA-rpynn

IICXD, a Takke CBOMCTBA UX
COCTMHEHU; HA3bIBaTh OPTaHUYECKHE
BEIIESCTBA 10 NX XUMUYCCKHM
dbopmynam; 0OBSICHATH TPUIUHBI
MHOT000pPa3usi OPraHUYECKUX
COCTMHEHMH; XapaKTepU30BaTh
XUMUYECKHE CBOMCTBA OPraHUYECKUX
COCTMHEHUH Pa3IMYHBIX KJIACCOB;
ONUCHIBATh CBSI3b MEXIY COCTABOM,
CTPOEHUEM, CBOMCTBAMU




OpraHMYECKUX BEIIECTB U UX
IPUMEHEHHUEM; XapaKTepH30BaTh
OMOJOTrMYECKH BaKHbIE COEIMHEHUS,
UX COCTaB, CBOICTBA U IPUMEHEHUE:
OEJIKH, KUPBI U YTIEBOJBI.

20. Kpucrammmaeckoe crpoenue | MccnenoBaTh  CBOMCTBA M3y4YaeMbIX | Ycemmuble bicmynierus 00y4arouuxcs.
(UBUKO-XMMHYECKHE CBOMCTBA | HEMETAJUIOB. XapakTepu3oBaTh
MPOCTHIX BEIIECTB - HEMETAJUIbl 10 WX TOJIOKEHUI0 B
HemeTayuioB. CoeMHEeHUs [1CXO.
HEMETAJUIOB. PaccuutesiBaTh OTHOCHUTEIIbHYIO
ATOMHYIO M MOJIEKYJSIpHYIO MaccCy IO
dbopmynam.
IIporao3upoBars CBOKCTBA
HEMETAJUJIOB IO UX MOJOKEHUIO B
I[1CXD.
Tema 4. Hememannvt enasnvix
nooepynn u ux coeounenus (17
4acoe)
21. CpaBHUTENbHAS OOBSACHATH CXOJICTBO U pa3Iuvue B @ponmanvuas paboma no 3anoJHeHUIO

XapaKTCPUCTHKA HCMCTAJIJIOB
TJIaBHBIX TOATPYIIII.

CTPOECHUHU aTOMOB XUMUYECKHUX
3JIEMEHTOB; Paclo3HaBaTh XJIOPHI-,
cyibdar-, KapOOHAT-HOHBI B
pacTBOpax; OMUCHIBATH CBS3b MEXKILY
COCTaBOM, CTPOEHHEM U CBOHCTBAMHU
BEIIECTB, a TAK)KE UX MTPUMEHEHHEM;
OTIpeNIeNATh IPUHAITIE)KHOCTh
OpPraHUYeCKUX BEIIECTB K
OTIpeIelIEeHHOMY KJIacCy; Ha3bIBaTh
XUMHYECKHE

CBOWCTBA OPraHMYECKHX COEMHEHHH
Pa3INYHBIX KIJIACCOB; OMUCHIBATH
CBOMCTBA U (PU3MOJIOTHYECKOE
JIeiCTBHE HAa OPTaHU3M ITHUIIOBOTO

maobauywi.




cniupTa, OeH3MHa, YrapHOro rasa,
aMMuakKa, Xjopa, 030Ha U JPYrux
BEIIECTB.

22.

Cepa — npencraButTenb 6A-
TPYIIIIBL.

VYMeTh 1aBaTh XapaKTEPUCTUKY
HOJArPYHIBI AJIEMEHTOB (ITOATPYIIIIbI
cepsl) MO0 IJIaHy, UCXOs U3
nosioxkeHus B IICXD u crpoenus
aToMma.

3HaTh ONpE/ENIEHNE AJTIOTPOIIUU U
AJUIOTPOIIHBIX BUIOM3MEHEHUH.
IIpyuunse! autorponuu. Gusnyeckue
cBoiicTBa cepbl. O6sacTu ee
IPUMEHEHHUS.

Koncnexmupoesarnue u oocyacoenue
npeseHmayuu 00yuaruuUxcs.
Konnexmusnoe cocmaesnenue niana
npoexkma no meme ypoka.

23.

Ceposonopon. Cynbdussl.
Oxcuppl cepsbl.

W3y4uTh CTpOEHHUE U CBOMCTBA
OKCHJOB CEPBI, CEPOBOIOPOIA.

YMeTh 10Ka3bIBaTh CBOMCTBA OKCUIOB
CEPBI M CEPOBOJOPOJIA, 3aIIUCBHIBATD
ypaBHeHMs peakuuii B popme PUO u B
OKHCIIUTEIbHO-BOCCTAHOBUTEIIEHOM
BHJIE.

24.

CepHnas, cepHucTas 1
CepOBOZIOPOAHAS KHUCIOTHI U
UX COJH.

N3yunTh CTpPOEHHE U CBOKCTBA
CEpHUCTOH U CEepHOM KUCIOT, 001acTH
WX IPUMEHEHUS, KAYECTBEHHYIO
pEaKIMIo Ha CyNb(aT-aHUOH.

YMeTh 10Ka3bIBaTh CBOMCTBA
CEPHUCTOU U CEPHOM KUCIIOT,
3alMChIBaTh YPAaBHEHHUSI PEAKIUi B
dopme PO 1 B OKHCITUTENBHO-
BOCCTAHOBUTEIBHOM BUJIE.

Paboma 6 nape. Ilposedenue
KAuecmeeHHOU peakyuu Ha Cynvgham-
AHUOH U ee 0bCydHcoeHuUe.

25.

A3o0T — npezcraBuTeNnb SA-
TPYMIIBL.

W3yunth pusndeckre u XUMHIECKUE
CBOMCTBA a30Ta.

YMeThb 1aBaTh XapaKTEPUCTUKY
MOJITPYNIBI 2JIEMEHTOB (MTOATPYIIBI

Koncnexmuposanue u oocysicoenue
npesenmayuu 00yUaoUUxCs.
Konnexmusnoe cocmasnenue niana
npoekma no meme ypoxa.




a30Ta) 0 IJIaHy, UCXO/s U3
nonoxkeHus B [ICXD u crpoenus
aToOMa, J10Ka3bIBaTh XUMHUECKHE
CBOICTBa a30Ta, 3aIIUCHIBATH
ypaBHeHus peakiuii B popme PO u B
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHLHOM
BUJIE.

26.

Ammuak. Coitu aMMOHHUSL.

N3yunth cTpoeHne MOJIEKYIbI
aMMuaKa, U3NIECKUE M XUMUICCKHE
CBOICTBa, MPOU3BOJICTBO.

YMeTh 10Ka3bIBaTh XUMHUUECKUE
CBOIICTBa aMMHaKa, 3al1ChIBATh
ypaBHeHus peakuuii B popme PYO u B
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHLHOM
BUJIC.

HnousuoyanvHwvle coobuenus
00yUaOWUXCHI.

Xumuyecxuil mpenasicep no
cocmasenenuro ypasuenuii OBP u PUO.

27.

Oxcugsl azora. A3oTHas
KHCJIOTA U €€ COJIU.

N3yunth CcTpOEHHE, CBOMCTBA U
MIPUMEHEHNE a30THOM KUCIIOTHI,
0COOKIE CBOMCTBA a30THOM KHUCJIOTBI
(B3aMMO/JIeHCTBHE C METaJLIaMH ),
XHUMH3M TIPOU3BOJICTBA.

VYMeTh 10Ka3bIBaTh O0IINE U 0COOBIE
XUMHYSCKHE CBOMCTBA a30THOM
KHCJIOTBI, 3alIUChIBaTh YPABHEHUS
peakuwmii B popme PO u B
OKHCJIUTEIHLHO-BOCCTAHOBUTEIILHOM
BHJIC.

Paboma 6 nape. Cocmasnenue onoprno2o
KOHCNneKma no meme.

28.

®docdop, okcuasl hocdopa.
OptodocdopHas KucioTa u ee
COJH.

PaccmoTpeTs XapakTepUCTHKY
docdopa Kak XUMHUYECKOTO JIEMEHTA
U TPOCTOTO BEIECTBA, CTPOCHUE U
cBoMcTBa coequHeHuit hochopa
(oxcuaa, KUCIOT, CoJIei), MpUMEHEHHE
MUHEPATBHBIX YIOOpPEHHIH.

Koncnexmuposanue u oocyscoerue
npesenmayuu 00yuaoUUxcs.
Konnexmusnoe cocmasnenue niana
npoekma no meme ypoxd.




YMeTh 10Ka3bIBaTh XUMHUECKHE
cBoiicTBa (hocopa Kak mpocToro
BEIIIECTBA U €TI0 COCIMHECHU,
3aIUCHIBATh YPaBHEHUSI PEaKIIHii B
¢dopme PO 1 B OKHCITUTENIBHO-
BOCCTAaHOBUTEIILHOM BHUJIC.

29.

Yraepona — npeacTaBUTENb
4A-rpynnel. Anmas, rpadur.

PaccMoTpeTs 00IIyIO XapaKTepUCTHKY
3JIEMEHTOB TJIaBHOMU noArpymnmsl [V
TPYIIIbI, HCXOs U3 nonoxenus B [1C
Y CTPOEHUS aTOMa; OHATHE
azcopOnuu, NpUMEHEHHUE YTiiepoa u
€ro COeIMHEHNH.

Koncnekxmuposeanue u obcysxcoenue
npe3eHmayuu 00yuarUUxcsl.

30.

VYrapHbslii U yTII€KHCIIBIN Ta3bl.

N3yunth coctas, cTpoeHuE,
CBOMCTBA, IPUMEHEHUE OKCUJIOB
yrieposa.

CpaBHUBATB COCTaB U CTPOCHUE
OKCH/JIOB yIJIepoja, yKa3bIBaTh
MPUYHMHBI CXOJICTBA U OTJIMYNS,
JTI0OKa3bIBaTh XUMHUYECKHE CBOMCTBA
okcuzoB yriepona (II u IV),
3alUCBIBaTh YPABHEHUSI PEAKIUH B
dbopme PO 1 B OKHCTUTENBHO-
BOCCTAHOBUTEIILHOM BUJIE.

Cocmasnenue ma5]l1/l1/;bl.' cpasHumelbHasl
Xapakmepucmuka yeapHozco u
YeNEeKUCI020 2as3da.

31.

VYronpHasg KUCI0TA U €€ COMIH.

N3y4uuts cocras, CTPOEHHE, CBOICTBA,
MPUMEHEHHE YTOJIbHOM KUCIIOTHI.
YMeTh 10Ka3bIBaTh XUMUUECKHE
CBOICTBa yroJIbHON KHUCJIOTHI U €€
CoJIeH, 3aIMCBIBAaTh YPaBHEHUS
peaxuuii B popme PO u B
OKHUCJIUTEIbHO-BOCCTAHOBUTEIILHOM
BUJIE.

Paboma 6 nape. I[Iposedenue
KayecmeeHHOU peakyuu Ha Kapbornam-
aHUOH U ee obcyicOeHe.

32.

Kpemuuii. Oxcua KpeMHusl.
KpemHueBas kuciora.

PaccMoTpeTs XapakTepucTUKY
KPEMHUS KaK XMMHYECKOI0 JIEMEHTA

Koncnexmuposanue u oocysicoenue
npesenmayuu 00y4UAoUUxCs.




CHUJIMKaTHL.

U TIPOCTOTO BELIECTBA, CTPOCHUE U
CBOICTBA COCIMHEHUN KpeMHUs. 3HATh
COCTaB, CTPOCHHE, CBOMCTBA,
MIPUMEHEHUE OKCUAa KPEMHUS,
KPEMHHUEBOU KHUCIIOTHI.

YMeTh 10Ka3bIBaTh XUMHUYECKHE
CBOMCTBA YTOJIbHOM KUCIIOTHI U €€
COJIEH, 3alUChIBaTh YPAaBHEHUS
peakiuit B Gopme PO u B
OKHUCJINTEIHbHO-BOCCTAHOBUTEIILHOM
BHJIC.

33. XUMHUYECKUE BEIECTBA KaK N3yunTh OCHOBHBIE XUMHYECKUE Yemuvle evicmynnenus obyuarowuxcs no
CTPOUTENBHBIC U TIOACIOYHBIE BEIIECTBA, IPUMEHSEMbIC B meme.
MaTepuaibl (Mel, MpaMop, CTPOUTENLCTBE, MpaBUiia paboTHI C
W3BECTHSIK, CTEKJIO, IEMEHT). HUMH B COOTBETCTBUH C TPEOOBAHUSIMH
OXpaHBbl Tpy/a.
O0600611eHne 3HaHU| IO TeMe YMeTh NpUMEHATh 3HaHUS, YMEHUS U
34. «Hemeranbl rnaBHBIX HaBBIKU IIPU BBIIIOJHEHUN
HOJTPYII U UX COCTMHEHUS TPEHUPOBOYHBIX YIIPAXKHEHUH 1
3aJlaHuH.
35. Pemenue 3agau no reme PaccuuteiBaTh Maccy win o0beM Paboma 6 napax no pewenuro
«Hemeramibi» J1r000T0 Y4aCTHHKA PEaKIHH 10 pacuemuulx 3a0ay.
M3BECTHOM Macce.
36. ITP Ne 2. Pemienune CrnepnoBath nIpaBuiIaM IPOBEACHMUS Paboma 6 napax. Yuacmue 6

OKCIICPUMCHTAJIBHBIX 3a/1a4.
HOJ'IyLICHI/IC F3.3006p8.3HLIX
BE€IICCTB.

XUMHYECKUX PEAKIUH 10
pacro3HaBaHUIO KATHOHOB M aHHMOHOB:
XJIOpHU-, CynbdaT-, KapOoHAT-aHUOHOB
B PAacTBOpaXx; CJIE0OBATh MpaBUIaM
pabOTHI C KUCJIOTAMH H IIEJI0YaMH,
pacro3HaBaTh pacTBOPBI KUCIOT U
11eJI0Y€eH, pacllo3HaBaTh MUHEPAJIbHBIE
yIoOpeHusl.

CrnenoBath npaBuiiaM NOJyYEHUs

COBMECMHOM 00CYHCOEHUU Pe3yTbmamos
OnvIMOG U MexHUKU 6e30nacHOCm.




aMMHaKa M YTJIEKHCIIOro ra3a B
nabopaTopuu, coOJIr0Iast MpaBHIa
TEXHHMKH 0€30MIacHOCTH;

CJIeZIOBATh MPaBUJIaM OOPAIICHUS C
KOHI[CHTPUPOBAHHBIMH KUCIIOTAMH B
COOTBETCTBUH C UHCTPYKIIUSIMHU 10
BBITIOJTHEHUIO XUMUYECKUX OTBITOB;
CJICZIOBATh MPaBUIJIaM OKa3aHUs
MTOMOIIH ITOCTPATABIINM OT HEYMEJIOTO
oOpalleHus C BeleCTBaMU B
1abopaTopuu.

37. Kontponbnas pabota Ne2 mo | YMeTh NpUMEHSTh 3HAHUS, YMEHUS U

teme «Hemeramiby. HaBBIKH, IMOJTYyYEHHBIC B XOJIE
W3YYEHHUS JaHHBIX TeM MpH
BbITIOJTHEHNH KP.

Tema 5. Obwue ceedenus 0o

OpeanuyecKux coeOuHeHusx (8

4acos).

38. Opranuyeckasi XuMus — N3yunth 0COOEHHOCTH COCTaBa U
OTpacib XUMUYECKON HAYKH. MHOT000pa3ne OpraHuIeCcKuX
[TepBoHavanbHBIE CBENCHHS O BEIIIECTB, OTMPEIETATh
CTPOCHHUH OPTAHMYECKUX MPUHAJIEKHOCTh OPraHUYECKUX
BEIIECTB. BEIIECTB K OINPE/IETICHHOMY KJIacCy;

Ha3bIBaTh CBOMCTBA OPraHUYECKUX
COCTMHEHUH Pa3IMYHBIX KJIACCOB;
ONUCHIBaTh CBOMCTBA U
bu3HoIOTHYECKOe JEHCTBUE Ha
OpTraHu3M ITUIIOBOTO CIIUPTA, OCH3MHA,
yrapHoro rasa, aMMuaka, XJjiopa, 030Ha
U JPYTUX BEIIECTB.
39. Teopus xumuyeckoro crpoenusi | HaspiBaTh oprannyeckue Bemectsa no | @powmanvuas paboma no cocmagieHuro

OC A.M.bytaeposa.

UX XUMUYECKUM (opMysaMm;
00BSACHATH NPUYUHBI MHOTOOOPA3Hs

U30Mepo8 y2nes000po00s.




OPraHUYEeCKUX COCIUHEHUM;
XapaKTepU30BATh XUMUUYECKHE
CBOIMCTBa OPTraHUYECKUX COCAUHEHUN
Pa3IMYHBIX KJIACCOB; ONUCHIBATH CBA3b
MEXYy COCTaBOM, CTPOCHHUEM,
CBOMCTBAMH OPTaHUYECKUX BEIIECTB U
UX IPUMEHEHUEM;, XapaKTEPU30BaTh
OMOJOTUYECKH Ba)KHbIE COCTUHEHUS,
MX COCTaB, CBOMCTBA U MPUMEHECHHUE:
OeNKH, KUPHI U YTICBOJIBI.

40. [TonsiTue 0 peaenbHbIX Paccmotpers moHsATHS 00 ankaHax, Koncnekxmuposarnue u oocyscoenue
yrieBoaopoAax. AJKaHbl. CTPOEHHE MOJIEKYJIbI U CIIOCOOBI npesenmayui 06y4arOUUXCA.
VYTr1eBoAOPOIBI: METAH 3TAaH. MOJIyYEHUSI METaHA U €r0 TOMOJIOTOB.

YMeTb cOCTaBIATh CTPYKTYPHBIE
(dopMyJibl U30MEPOB U HA3bIBATh UX I10
MEX1YHapOJAHON HOMEHKJIAType.

41. DKCepUMEHTAIbHOE U3yYeHHE | YMETh XapaKTepHu30BaTh (PU3NUECKUE
XUMHYECKHX CBOICTB Y XUMHUYECKUE CBOMCTBA METaHa U €ro
OpPraHMYECKUX BEILECTB. TOMOJIOTOB.
®dusuko-xumMuueckue ceorcrea | [Iporaozuposars cBOKCTBA
U TIPUMEHEHHUE aJIKaHOB. HEU3YYEHHBIX OpPraHMYECKUX BEIIECTB

10 UX COCTaBYy U CTPOEHHUIO.
42. ITP Ne 3 KagectBeHHbIH cocTaB | CiieoBaTh paBUilaM MOJy4EHUS Paboma 6 napax. Yuacmue 6
OpPraHUYECKUX COCTUHEHUH. YIJIEKUCIIOTo T'a3a U BOAbl B COBMECMHOM 00CYHCOEHUU Pe3yTbmamos

nabopaTtopuu, coboast MpaBuUia OnvIMoG U MexHUKU 6e30nacHOCm.
OXpaHbl TPYyaa;
MpaBUjIaM IPOBEICHUS XUMHUECKUX
peaxkiuii mpu HarpeBaHuM, MpaBHIIaM
OKa3aHUs NOMOIIY NOCTPAJABIIUM OT
HEYMEJIOro 0OpaIleHus ¢ BeleCTBaMU
B JIaDOpaTOpUH.

43. Henpenenpabie yraeBogopoasl. | PaccmoTpers moHSATHS 00 aTKeHax, Koncnexmuposanue u oocysicoenue




OTHiEH.

CTPOEHHUE MOJICKYJIBI U CTIOCOOBI
MOJTYyYEHUS FTUJICHA.

YMETh COCTaBIISITh CTPYKTYPHBIE
($hopMyJIBI U30MEPOB U HA3BIBATh MX IO
MEXIYHAPOJAHOW HOMEHKIIATYPE,
XapaKkTepu30BaTh (PU3NUYECKHUE U
XUMHUYECKHUE CBOMCTBA 3TUJICHA.

npesenmayuu o6yttaiou4ux0}z.

44.

CnupThl (METaHOJ, 3TAHO,
TJIMIEPUH).

Paccmotpers mouHsTHS 00
OJIHOATOMHBIX CITUPTaX,
TUAPOKCUIIBHON (PYHKIIMOHAIBHON
rpyIie, CTPOCHUE MOJICKYJIBI U
CIocoObl MOTyYEHUS 3TaHoIIa, 00IacTH
€ro MpUMEHEHUS.

YMeTh COCTaBIATh CTPYKTYpPHBIE
(GbopMyJIIbI HU30MEPOB U HA3BIBATh UX IO
MEXIYHApOJAHOU HOMEHKIIATypeE,
XapakTepu30BaTh PU3NUYECKUE U
XMMHYECKHE CBOMCTBA 3TAHOJIA.

Obcyorcoenue npodaemvl 6IUAHUSA
CRUPMOB HA 300P0OBbE UeN06EKd.

45.

Anbaeruapl 1 KapOOHOBBIE
KHCJIOTHI (YKCyCHas,
CTeapuHOBas1) KaK
MPEACTABUTENN
KHCIIOPOIOCOIEPIKAIINX

OpTaHHUYCCKUX COE€IUHEHUH.

N3yuuTh cocTaB ajibIeTUIOB, MIOHSITHE
0 KapOOHUITLHOM TpyTIIIe, CTPOSHUE
MOJIEKYJIBI M CTIOCOOBI YKCYCHOTO
anpJieTu/ia ¥ ero rOMOJIOroB, 00JacTu
MIPUMEHEHUS.

YMeTh cOCTaBIATh CTPYKTYPHBIE
(bopMyJITBI U30MEPOB U HA3BIBATh UX IO
MEXIYHAPOAHOW HOMEHKIIATYpE,
XapaKkTepu30BaTh (PU3NUECKUE U
XUMHUYECKHE CBOMCTBA YKCYCHOT'O
anbJeruaa.

3HaTh COCTAB YKCYCHOM KHCIIOTHI,
MOHATHE O KapOOKCHIIBHON TpyTIIIE,
CTPOEHHE MOJIEKYJIbI U CTIOCOOBI
YKCYCHOM KHCJIOTHI U €€ TOMOJIOTOB,

Koncnexmuposanue u obcysicoenue
npesenmayuu 00y4aouUxcs.




00JacTu NIPUMEHEHHUS.

YMETh COCTaBISTh CTPYKTYPHBIE
(bopMyIbI ©30MEPOB U HA3BIBATH UX MO
MEX1yHapOJAHON HOMEHKIIAType,
XapakTepu3oBaTh (PU3NYECKHE U
XUMHYECKHUE CBOMCTBA YKCYCHOM
KHCJIOTBI.

Tema 6. Bsedenue 6 xumuro
arcusoeo (4 uaca)

46. buonorudecku BakHble N3yunts COCTaB  KMpOB, UX | Obcyacoenue npodaemvl 6IUAHUA OEIKOS,
BELIECTBA: JKUPbI, YIIIEBObI U KJIacCU(UKALUIO, YMEThb COCTABIITh | HCUPOB U Y2le80008 HA 300P08be
OenKH. YpaBHEHUsI peakUHWil TMOJy4YeHUs U | uerosexd.
Xumud v nunia. KamopuiHOCTh | THIPOIIM3a KUPOB.
YKUPOB, OETTKOB U YTIIEBOOB. Oco3HaHWe  rpamMOTHOrO,  Hay4HO
KoHcepBaHTbI HILIEBBIX 000CHOBAaHHOTO MOJAXO0/a K TUeTaM.
IpOAYKTOB (MOBapeHHas cosib, | [loHnManme  Ouojoruyeckoi  posn
YKCYCHasl KHCIIOTA). KUPOB.
3HaTb  COCTaB  YIVIEBOJOB,  HX
KJIacCU(PUKAIIMIO, COCTaB TJIIOKO3BI U
caxapo3ssl,
obnactu ux IIPUMEHEHUS,
XapakTepuzoBaTb  (U3MYECKHE U
XUMHYECKHE CBOWMCTBA TJIIOKO3Bl U
caxapo3sl
47. Heoprannueckue Bemiecta PaccmoTtpets COCTaB u | Paboma 6 napax. Cocmasnenue
KJIETKU. MUHepanbHbIe KJIaccu(pUKaIUIo MUHEpAIbHBIX | mabauysl no meme.
yI0OpeHHUsI. yIOOpeHMIA.
48. [IpencraBnenue o moaumepax N3ydnTh OCHOBHBIE MOHATHS XUMUU Koncnexmuposanue u oocyscoernue
Ha IpUMepE MOIUITUIICHA. BMC. YMeTh Xxapakrepu3oBaTh npesenmayui 06yUarOUUxCs.
MOJIUMEPBI C TOUKH 3PEHUSI OCHOBHBIX
TTOHSATHUM.
49. [IpupoHBIE HCTOYHUKH 3HATh HKOJIOTMUYECKHE aCTIEKTHI 3uaxomemeo ¢ Hegpmouio u RPUPOOHBIM




yraeBo1opoaoB. HedTs u
PUPOJIHBIN ra3, ux
MIPUMEHEHUE.
XUMHYECKOE 3arpsi3HeHne
OKpY>KaroIIEH Cpelibl U €ro
MOCIIEACTBHSI.

N00BIYH, IEpepadOTKU U
UCTIOJIb30BAHUS MTOJIE3HBIX
UCKOIACMBIX.

3HaTh COCTAaB MPUPOIHOTO ra3a,
He(TH, CIIOCOOBI IEpepabOTKH,
00J1aCTH IPUMEHEHUS IPOAYKTOB
nepepaboTKH.

2a30M Ha npumepe npeseHmayuu
00VUAIOWUXCS U KOLTEKYUU.

50. [IpoBepounas padot Ne 2 o YMeTh NPUMEHSATh 3HaHUSI, YMEHUS U

KypCy OpPraHN4eCKON XUMHUH. HaBBIKH, TIOJyYE€HHBIE B XOJI€
M3YYEHHUS Kypca OpraHu4ecKon
XUMUH.

Tema 7. Obwue ceoticmea

Memannos (5 uaca).

51. DNEeMEeHTBI-METAJUIbI B IPUPOJIe | XapaKTepru30BaTh CTPOCHUE U 001IIe

u [1ICXD. CBOICTBa METAJNIOB; XapaKTEpPU30BaTh
XMMHUYECKHE CBOMCTBA METAIIJIOB U MX
COE€IUHEHMH, a TAK)Ke 00J1aCTH
MPUMEHEHUS METANTHYECKHX CIUIaBOB.

52. Kpucrannuueckoe ctpoenue u | OnuchIBaTh peakliuy BOCCTaHOBIEHUs | Koncnekmuposanue u oobcyscoenue
(GU3UKO-XMMUYECKHE CBOMCTBA | METAJUIOB U3 UX OKCUJIOB; YMETh npezenmayuu 00y4arouuUxcsl.
IPOCTBIX BEIIECTB - METAJUIOB. | COCTaBIISATh PEAKIIMH 3JIEKTPOIIN3a

pacTBOPOB U PacIlIaBOB COJIEH;
pemaTth 3aJ1a4i ¢ UCIOJIb30BaHUEM
M3YYCHHBIX MTOHITHIA; JaBaTh
CPaBHUTEIBHYIO XapaKTEPUCTUKY
MeTaJlJIaM TJIaBHBIX U ITOOOYHBIX
NOJrPyMII.

53. DNEeKTPOIN3 PaCTBOPOB U YMeTb COCTAaBJIATh ypaBHeHus | Paboma 6 napax. Xumuueckuu

pacIuiaBoB coJiei. peakuil 3JIEeKTPOJIU3a PACTBOPOB U | mpeHasdcep no cOCmasieHuro ypagHeHull
pacIuIaBoB COJIEH. 9NEeKMPONU3A COTEU.
IIporHo3upoBaTh CBOWCTBA METAIOB
1o ux nonoxenuto B [ICX0.
54. Crinassl. W3yunth 0b6macTy mpuMeHEeHHs HnousuoyanvHuvle coobujenus




MCTAINIMYCCKUX CIIJIaBOB.

00yuarowuxcsl.

55. Koppo3sust MmeTamioB u Mepsl XapakTepu3oBaTh YCIOBUS U CIIOCOOBI | MHOusudyanvhvie coooueHus
OOpBOBI C HEH. NpeayNIpexIeHUS KOPPO3UU METAIIOB. | obyuarowuxca. Cocmaenenue kiacmepa
WU CeHKBELHA No meme.
Tema 8. Memannvt enasnwix u
NOOOYHBIX NOOSPYNN U UX
coeounenus
(9 uacos).
56. CpaBHuTenbHas XapakTepu3oBaTh CTPOEHUE U 001I1E
XapaKTePUCTHKA METAJIOB CBOIICTBa METAJNIOB, XUMHUYECKHE
TJIABHBIX MTOATPYIII. CBOMCTBa METAJIOB M X COCTUHEHUI
o nosnoxkenuto B [ICXD JI.U.
Meneneesa.
57. [IlenouyHbIe METAIIBI U X PaccmotpeTrh 0061acTi mpuMeHeHUs Koncnexmuposanue u  obcyscoenue
COCTUHECHMUS. menovyHbIX MeTauioB I-A rpynmel [IC. | npezenmayuu ooyuarowuxcs.
YMeTs 1aBath 0011yIO
XapaKTEPUCTHUKY MICIIOYHBIM METaIaM
no nonoxenuto B [1IC u Ha ocHOBaHUU
CTPOCHHS aTOMOB, IIPOTHO3UPOBATH U
JOKa3bIBaTh XUMUYECKHE CBONCTBA
STHX METAJIJIOB, HAXOIUTEH O0IIee 1
OTIIMYHOE, 3HATh MPUYHHBI 3TOTO,
3aIMCHIBATh YPABHEHUS XUMUICCKUX
peaxIui, I0Ka3bIBaTh CBOMCTBA ATHX
METAaJUIOB.
58. lemouno3emenbHble MeTaUTBl | PaccMoTpeTs oOnmacTv mpuMeHEHHUs Koncnexmuposanue u o6cyscoenue

N UX COCOAUMHCHUA. KecTkocThb
BOJbI.

MIEJIOYHO-3EMENILHBIX MeTamioB 11-A
rpynnsl [1C.

YMeTh 1aBaTh OOIIYIO
XapaKTEPUCTHUKY IIETOYHO-3EMEIbHBIM
MeTajaM 1o nonoxkenuro B I1IC u Ha
OCHOBAHUU CTPOEHHUS aTOMOB,
MIPOTHO3UPOBATH U JOKA3bIBAThH

npesenmayuu 06ylta}0u;ux0ﬂ.




XUMUYECKHE CBOMCTBA 3TUX METAJUIOB,
HAXOJUTh 001Iee U OTIINYHOE, 3HATh
MPUYHHBI 3TOTO, 3AMUCHIBATH
YpaBHEHUS XMMHUECKHUX PEaKIIHid,
JIOKa3bIBaTh CBOMCTBA ATUX METAJIJIOB.

59.

AmomuHui. AMpOTEPHOCTD
OKCH/JIa ¥ TUJIPOKCHUJIA.

PaccMmoTpeTs 00acTH MpUMEHEHUS
aIFOMUHUS.

YMeTs 1aBath 0011yIO
XapaKTEPUCTUKY BJIEMEHTA
«AJIFIOMUHHUH» 10 ToJiokeHuio B [1C u
Ha OCHOBAHUU CTPOEHUA aTOMA.
3HaTh GU3UYECKUE U XUMHYCCKHE
CBOMCTBA AJIIOMUHUS U €TI0
coenquHenuii. Ilongarue
«aM(OTEpPHOCTHY.

Koncnexmuposarnue u oocyscoenue
npezeHmayuu 00yuaruuUxcs.
Konnexmusnoe cocmasnenue madauypoi.

60.

Kenezo — NpeaACTaBUTECIIb

METAJIJIOB MOOOYHBIX MOATPYIIII.

OKCI/II[BI, THAPOKCUIBI U COJIN
JKeie3a.

W3yunth 0651aCTH MpUMEHEHHS JKeJe3a
Y €r0 COCIMHEHUM.

YMeTs 1aBath 001IyIO
XapaKTEPUCTUKY DIIEMEHTA «OKEJIe30%
o nojoxxenuto B [IC u Ha ocHOBaHUU
CTPOCHHUSI aTOMa.

3HaTh pU3NUECKHe U XUMUYECKUE
CBOMCTBA JK€JIe3a U €r0 COSANHCHUM,
3alUChIBaTh YPAaBHEHUSI pEaKIUil B
dbopme PUO u B okucIUTENHHO-
BOCCTAaHOBUTEIHLHOM BUJIE.

Koncnexmuposanue u oocysicoenue
npesenmayuu 00y4aouuxcsi.
Konnexmusnoe cocmasnenue mabauybi.

61.

Pemenue 3agad mo reme
«Metamibl».

PaccuuThiBaTh Maccy wim 00beM
JTH000T0 yU4aCTHUKA PEAKITHH 110
M3BECTHOM Macce.

Paboma 6 napax no
pacuemuulx 3a0ady.

peuteHuro

62.

IIP Ne 4. Pemenune
BKCHepHMeHTaIIBHI)IX 3aaa4.

CrnenoBath paBuiIaM IPOBEIACHUS
peaKkuuii ¢ y4aCTUEM METAJUIOB U UX
COCIMHEHUH, pelaTh
OKCIICPUMCHTAJIBHBIC 3a1a91 Ha

Paboma 6 napax. Yuacmue 6
COBMECMHOM 00CYHCOEHUU Pe3yTbmamos
OnvIMOG U MexXHUKU 6e30NaAcHOCm.




OnpeaACIICHUC KATUOHOB MCTAJIJIOB.

63. Kontponbnast pabora  Ne 3 mo | YMeTh NpUMEHATh 3HAHUS, YMEHHS U

Teme «MeTab. HaBBIKH, MIOJYYCHHbIE B XOI€
W3YYCHUS JaHHOW TEMBI IpU
BbInoJIHEHUH KP.

Pa3nea 4. IIpon3BoacTso n

NnpuMeHeHHe HEOPraHMYeCcKHX

BemnlecTB (3 yaca)
W3y4uTh OCHOBHBIE MMOHATHS

Tema 9. IIpouzsoocmeo u XUMHUYECKON TEXHOJIOTHUH;

npuUMeHeHUe HeOP2AHUYECKUX ONTHUMAJIbHBIE YCIOBHS

eewecms (3 uaca) TEXHOJIOTMYECKOIr0 IPOU3BOICTBA
CEPHOI KUCIIOTHI, YyT'YHA U CTaJH,
aMMHaKa; 3HaTh OCHOBHBIC MPUHIIUITHI
XUMHUYECKOTO MPOU3BOJICTBA
HEOPraHMYECKUX BEILECTB U CIJIABOB
METaJIOB.

64. [TonsiTue 0 XUMUYECKOM HabGmronate 1 onuckiBaTh XUMHUECKHE | MHOUsUOYanibHbie cO0OWeHUs
TEXHOJOTHH. XUMHUS U PEaKIUu C MOMOIIBIO S3bIKa XUMHUH, o06yuarowuxcs.
3710poBbe. JIekapCcTBEHHBIE UCIIOJIb30BaHUEM CHCTEMAaTUYECKOM
npenaparsl; TpoOJIeMbl, HOMEHKIaTypbl. O000IIaTh 3HAHUS U
CBSI3aHHBIE C UX TPUMEHEHUEM. | JIEJIaTh BHIBOJbI O BOBMOXKHOCTH
UeIoBeK B MHpE BEIIECTE, IIEIpOTeKaHI/I}I XUMHYECKHX PEaKLHUit.

MaTepHaIOB U XUMHUYECKHUX POTHO3MPOBATR CBOHCTBA

peAKITH, HEU3BECTHBIX BEILIECTB M0 UX
dbopmyre.
N3yuuTh OCHOBHBIE BEIIECTBA U
MaTepHuaJbl, IPUMEHSIEMbIC B
HapOJIHOM XO3SIUCTBE, UX
KJIacCU(PUKAIIHIO.

65. Paccmotpers Tpu craguun Paboma 6 napax. Cocmasnenue

[Ipon3BoCTBO U TPUMEHEHUE
CEpPHOM KUCIIOTHI.

IMPONU3BOACTBA CepHOﬁ KHUCJIOTBI

ONnOpPHO2O




KOHTAKTHBIM CIIOCOOOM.

KOHCHeKma
(mpu cmaouu npouzeo0cmaa,.

66.

[TonsiTue 0 MeTamnypruu.
[Ipon3BOACTBO U IPUMEHEHHE
YyTr'yHa U CTAJIU.

[IpoGnems! Oe30macHOro
HCIIOJIb30BAaHUS BEIIECTB U
XUMHYECKHUX PEAKIUi B
IMOBCEIHEBHOM KH3HU.
TokcuyHble, roproune u
B3PBIBOONACHBIE BEIIECTBRA.
BbrIToBas xuMmudueckas
rPaMOTHOCTb.

OnuceiBaTh XMMUYECKOE 3arpsi3HEHUE
OKpY’Karollel cpesibl Kak ClIeICTBUE
IIPOU3BOJICTBEHHBIX IIPOLIECCOB U
HENPaBUIBHOTO UCIIOIb30BAHUS
BELIECTB B OBITY, CEIBCKOM
XO035ICTBE; OMUCHIBATH CIIOCOOBI
3alllUThl OKPYXKAIOIIEeH Cpesibl OT
3arps3HEHUs.

OnuceIBaTh METO/IbI 0€30I1aCHOTO
WCIIOJIb30BaHUs BEIICCTB U
XUMHYECKHX PEaKIUil B TOBCETHEBHON
JKU3HH YeJIOBEKa. YMETh 00paIaThes ¢
TOKCUYHBIMU, TOPIOYUMU H
B3PBIBOOIIACHBIMHU BCIICCTBAMU.

Koncnekxmupoeanue u obcysxcoenue 1

npesenmayuu 06y'-laIOWUJCC}Z.

Bcero 3a roa:

KP -3

[TpoBepounas pabora - 2
IP - 4

Ne Tema KosnnyectBo 1yacos Konn4yecTBo npakTH4YecKuX U
KOHTPOJIbHBIX padoT

1. XHWMHYECKUE PEAKIUN U 3aKOHOMEPHOCTH UX MPOTEKAHUS 5 [IpoBepounas padora - 1

2. PactBopsl. Teopus 231€KTPOIUTHUECKON JUCCOLUALINT 13 IIP -1

KP-1




OO6mrast xapaKTepuCTHKA HEMETAILJIOB 2 -
Hewmeraiisl r1aBHBIX MOATPYIIT U UX COCTUHEHUS 16 P -1
KP-1
OO6mue cBeieHns 00 OPraHNYeCKUX COCTUHEHHSIX 7 P -1
BBenenue B XuMui0 )KHUBOTO 4 [IpoBepounas padora - 1
OO0111e cBOIiCTBA METAJIJIOB 5 -
MeTasuibl TTIaBHBIX M TOOOYHBIX MOATPYIIT U UX COSTUHEHHS 8 IP -1
KP-1
[Ipon3BOACTBO ¥ NPUMEHEHHE HEOPTAHUUECKUX BEILIECTB 6 -
Bcero: 66 P-4
KP-3

IIpoBepounas pabora - 2
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