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1. Ilnanupyemble pe3yabTaThl 0CBOEHUS] Y4eOHOT0 npeaMeTa « XUMHUS»

.JII/I‘IHOCTHBIC, METANPEAMETHBIC

JIuunocmusimu pe3ylibTaTaMu U3ydeHUS TIpeIMeTa « XUMUSD) SBIISTFOTCS CIICAYIONTUE YMEHUS:

- 0CO3HABaTh €IMHCTBO U IEJIOCTHOCTh OKPYXKAIOIIETO MUPA, BOZMOKHOCTH €r0 TI03HABACMOCTH U
O0OBSCHUMOCTH HAa OCHOBE JIOCTIDKEHUH HAYKH; - TIOCTEIIEHHO BBICTPAMBATh COOCTBEHHOE IEIIOCTHOE
MHPOBO33PEHHE: OCO3HABATh MOTPEOHOCTh M TOTOBHOCTH K CaMOOOpPa30BaHHMIO, B TOM YHCIIC U B
paMKax CaMOCTOSITEIILHOM EeATeIbHOCTH BHE IITKOJIBI;

- OIIEHWBATH JKM3HCHHBIE CUTYAIlMH C TOYKH 3pEHHUs 0e30macHOro oOpasza KU3HH U COXpPaHEHUS
3I0POBBS;

- OLICHUBATh HPKOJIOTHYECKUI PUCK B3aUMOOTHOIIICHUI YeJI0OBEKA W MPUPOIBI;

- (hopMHpOBATH IKOJIOTUIECKOE MBIIINICHUE: YMEHUE OIEHUBATh CBOIO JIEATEILHOCTh M MOCTYITKH
IPYTUX JIIOJIEH ¢ TOYKW 3PEHUS COXPAHEHUS OKPYKAIOIIEH Cpelbl - TapaHTa KU3HHU U OJaronoJIyqus
JIroned Ha 3eMile.

Memanpeomemuvimu pe3yabTaTaMd HM3ydeHUs Kypca «XuMmus» B 8-9 KJjaccax sBISETCS
(dhopmMupoBaHUe YHUBEpPCATbHBIX yueOHbIX neiicTBui (YV /).

Pezynamusnvie YY/I:

— CaMOCTOSITEIILHO OOHAPYKUBATH U (DOPMYJIHPOBATH YICOHYIO MPOOJIEeMY, OINPEACTATh IIeb
y4eOHOU JIeATEeTbHOCTH;

— BBIJIBUT'aTh BEPCUU PELICHUS MPOOIEMBbI, 0CO3HABATH KOHEUHBIN pe3yIbTarT,

— paboTasi MO MJaHy, CBepPATh CBOU JCUCTBUSA C LENbI0 U, IPU HEOOXOJWMOCTH, BHIOMPATDH U3
MPEAJIOKEHHBIX 1 HCKATH CAMOCTOSITEIIPHO CPE/ICTBA JIOCTUKEHUS 11ETIH;

— (MHAMBHOYaJbHO WJIM B TpyIIe) IUJIaH pelmeHuss MpoOJieMbl; HCHPABIATH OLINOKU
CaMOCTOSTENILHO;

—B JMalore C YYUTEIEM COBEPILIEHCTBOBATH CAMOCTOSATEIHHO BBIPAOOTAHHBIE KPUTEPUHU
OIICHKHU.

Yuenux:

- 00HapyXuBaeT U GopMyIHpPYeT YIeOHYIO MPoOIeMy MO PyKOBOJICTBOM YUUTES,

- CTaBUT I1IeNb JIEATEIHHOCTH HAa OCHOBE IMOCTABIEHHOW MPOOJEMBI M MpeajaraeT HECKOJBKO
CIIOCOOOB €€ JIOCTUKCHHS,;

- CaMOCTOSITEIbHO aHAJM3UPYEeT YCIOBHUS JOCTIDKEHHUS IIeTd Ha OCHOBE Y4€Ta BBIICICHHBIX
YUUTENIEM OPHEHTUPOB JICHCTBHUS B HOBOM Y4eOHOM MaTepuae;

- INIAHUPYET PECYPCHI ISl JOCTHKESHHUS 1IETIH;

- Ha3bIBAET TPYIHOCTH, C KOTOPHIMU CTOJIKHYJICS TIPH PEIICHUH 3a7adud, W MpeagaraeT MmyTu uX
MpeoIoNieHus/ n30eranus B AalbHEHIIeH qesITeNbHOCTH.

Yuawuiica nonyaut BO3MOKHOCTb HAYUUTHCS:

— CaMOCTOSITEIPHO CTABUTH HOBBIC YUEOHBIE IIeNTN U 33a4H;




- CaMOCTOSITEIHHO CTPOMTD JKU3HEHHBIC IJIaHbI BO BPEMEHHOM MEePCIIEKTUBE;

- TIpU TUTAHUPOBAHHMM JTOCTM)KCHUS LIEJIel CaMOCTOSATENBHO M aJIeKBaTHO YYHMTBHIBATH YCIOBHS U
CpeACTBa UX JOCTHKEHUS;

- BBIJIEJISTH AIbTEPHATUBHBIC CIIOCOOBI TOCTHIKEHUS 1IeNIM M BHIOMpaTh Hanbosiee 3(h(HeKTUBHBIN
CII0CO0;

- aJICKBaTHO OLEHUBATh CBOM BO3MOXXHOCTH JIOCTM)KCHHUS LENH ONpPEACTIEHHON CII0)KHOCTH B
pa3NUYHBIX chepax CaMOCTOSTEIBHON eI TETLHOCTH.

Ioznasamenvnuvie YY1

— aHAJU3UPOBATh, CPABHUBATD, KIACCH(PHUINPOBATh U 0000maTh (HaKThl M SBICHUSA. BBIABIATH
MIPUYMHBI U CIICJICTBUS IPOCTHIX SIBJICHUN;

- OCYLIECTBJISITh CPAaBHEHUE, KIIACCU(UKAIIUIO, CAMOCTOSITEIIFHO BHIOMPAst OCHOBAHUS U KPUTEPHU
IUTSL YKa3aHHBIX JIOTHYECKUX OTIepallHii;

- CTPOMTH JIOTHUECKOE PpACCYXJCHHE, BKIIOYAIOIIEE YCTAaHOBJIEHHE MPUUYMHHOCIEACTBEHHBIX
CBsI3€;

- CO3/1aBaTh CXEMaTHUECKUE MOJIEIIH C BBIJICIIEHUEM CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTa;

- COCTABJISITH TE3UCHI, PA3TMYHBIE BHJIBI TUTAHOB (TIPOCTHIX, CIOKHBIX U T.11.);

- npeoOpa3oBbIBaTh HH(YOPMALINIO U3 OAHOTO BUJA B IpYroi (Tabiauily B TEKCT U IIp.);

- YMeThb OINpPEIeATh BO3MOXKHBIC HMCTOYHUKH HEOOXOTUMBIX CBEJCHUN, MPOU3BOIWTH IOUCK
nHpOpMAIINY, aHATH3UPOBATH M OIICHUBATH €€ JOCTOBEPHOCTb.

Yuenux:

- OCYIIECTBIISIET PACIIMPEHHBIA MOWCK HH(YOPMAIMH C HCIIOJF30BAaHHEM PECYPCOB OMOIHMOTEK U
WNHtepHera;

- CYMTHIBaeT WH(MOPMAIHIO, TPEICTABICHHYIO C HCIOJB30BaHUEM paHEe HEH3BECTHBIX 3HAKOB
(CHMBOJIOB) ITPpH HAJIMYUU UCTOYHUKA, COJIEPIKAIIETO MX TOJIKOBAaHUE,

- CO37]a€T MOJIENIA M CXEMBI JUId pelieHus 3a1ad. [lepeBoauT ClioXHYyI0 10 COCTaBy HH(POPMAIUIO
13 rpauecKoro Wik CUMBOJIBHOTO TPEJCTABICHUS B TEKCT U HA000POT;

- YCTaHaBJIMBAET B3aMMOCBSI3b OMMCAHHBIX B TEKCTE COOBITH, SBIIEHUI1, TPOLIECCOB;

- YU4acTBYET B MPOEKTHO- UCCIIEIOBATENBCKOM IEATEIbHOCTH;

— IPOBOAUT HAOJIO/IEHUE U SKCTIEPUMEHT MO/ PYKOBOJCTBOM yUUTEIIS;

— OCYIIECTBIIACT BBIOOP Hambosiee d(PPEeKTUBHBIX CHOCOOOB PEIICHHs 3a7ad B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIIOBUI;

— JIaeT ONpe/esIeHEe OHATUSM;

— yCTaHaBJIMBAET MPUYMHHO-CIIEICTBEHHBIE CBA3H;

— 000011aeT TOHATUS — OCYILECTBJISET JIOTMYECKYIO OIEpalyuio Iepexoja OT BUIOBBIX
MPU3HAKOB K POJOBOMY MOHSTHIO, OT MOHSATHS C MEHBIIMM OOBEMOM K MOHSTHIO C OOJBIIUM
00BEMOM;

— OCYILIECTBIISIET CPaBHEHHE M KIACCU(UKALMIO, CAMOCTOSITEIbHO BBIOMpas OCHOBAHHS H
KPUTEPUH I YKa3aHHBIX JIOTHUECKUX OIEpallnii;

— CTPOUT KiIaccu(UKAIMIO Ha OCHOBE TUXOTOMHYECKOTO JIeIeHHs (Ha OCHOBE OTPHUIIAHUS);

— CTPOUT JIOTMYECKOE PACCYKICHHE, BKJIIOYAIONIEEe YCTAHOBJICHHE TMPUYMHHO-CIEICTBEHHBIX
CBSI3CH;

— 00BSACHSET SBJICHUS, TPOLIECCHI, CBSA3H U OTHOIICHUS, BBISBIISIEMbIE B X0/1€ UCCIICIOBAHMUS;

— 3HaeT OCHOBBI 03HAKOMUTEIHHOTO YTCHUS;

— yM€eT CTPYKTYpUPOBaTh TEKCTHI (BBIJIENSIET II1aBHOE U BTOPOCTENIEHHOE, TTIABHYIO UICI0 TEKCTa,
BBICTPaMBAaET MOCIEI0BATEIBHOCTh OMUCHIBAEMBIX COOBITHI);

— CTaBUTH MpoOIEMy, apryMEHTUPOBAThH € aKTyaIbHOCTb;

— CaMOCTOSITEIbHO MPOBOJAUTH UCCIIEOBAaHHE HA OCHOBE MPUMEHEHHS METOJIOB HAOMIOJCHUS U
HKCIIEPUMEHTA.

Kommynuxkamuenwvie YY/I:

- CaMOCTOSATEIHHO OPraHM30BbIBATh YUCOHOE B3aMMOJEHCTBHE B rpymie (OmpenensTh ooume
LeJIU, PacHpeAessTh POJH, I0TOBapUBATHCS APYT C IPYTOM U T.1I.).

Yuenuk:




— co0uroJaeT HOPMBI IMyOJIMYHOM PeU U PETJIAMEHT B MOHOJIOTE U JUCKYCCHUH;

— TOJIb3yeTCs aJICKBaTHBIMU PEYEBBIMHU KJIMIIIE B MOHOJIOTE (ITyOJIMYHOM BBICTYIUICHUH), THAJIOTE,
JMCKYCCHU;

— (hopmynupyer cOOCTBEHHOE MHEHUE U TIO3HIINIO, apPTyMEHTUPYET UX;

— KOOPIAMHUPYET CBOIO TO3UIHUIO C TO3ULUSMHU MAapTHEPOB B COTPYJHHUYECTBE NPHU BBHIPAOOTKE
00I111€eT0;

— YCTaHABIMBACT W CPAaBHUBACT pa3HbIE TOYKHU 3PEHHSA, MPEXKJIE YeM NPUHUMATH PEIICHUS H
JenaTh BEIOOD;

— CIIOPHT ¥ OTCTAaWBAET CBOIO MO3UIMIO HE BPAXKICOHBIM JUIS OTIITOHEHTOB 00pa3oM;

— OCYLIECTBIISIET B3aUMHBIA KOHTPOJb M OKa3blBa€T B COTPYAHHUYECTBE HEOOXOIUMYIO
B3aMMOTIOMOIIIb;

— OPraHU30BBIBACT W IUIAHUPYET Y4eOHOE COTPYAHHWYECTBO C YUYHUTEIEM W CBEPCTHUKAMH,
OTIPENIENATH 1eNH B (PYHKIUU YIaCTHUKOB, CIIOCOOBI B3aMMO/ICHCTBYS,

— ymeeT paboTaTh B IpyIe — yCTaHABIUBaeT paboune OTHOIIEHUS, 3P ()EKTUBHO COTPYIHUYAET U
CTIOCOOCTBYET MPOIYKTUBHOM KOOTIEPALINH;

— MHTETPUPYETCS B TPYNIy CBEPCTHUKOB M CTPOUT TIPOJYKTUBHOE B3aUMOJICHCTBHE CO
CBEPCTHUKAMH U B3POCIBIMH;

— YUHUTHIBATh pa3Hble MHEHUS U HHTEPECHl H 000CHOBBIBATH COOCTBEHHYIO TTO3HIINIO;

Yuawquiica moryuuT BO3MOXKHOCTD HAYIUTHCS:

— IPOAYKTHBHO pa3pemiath KOHQUIMKTEI Ha OCHOBE Y4Y€Ta WHTEPECOB W TMO3MIHMK BceX
YYaCTHHUKOB, TIOMCKA M OIIEHKH AIbTEPHATHBHBIX CIIOCOO0B pa3penIeHus] KOH(INKTOB;

— JIOTOBApUBATHCS U MIPUXOANTH K OOIIEMY PEIICHHIO B COBMECTHOM JICATEIBHOCTH, B TOM YHCJIE B
CUTYallU! CTOJKHOBEHUS HHTEPECOB;

— Opath Ha ceOs MHUITMATUBY B OpraHU3alMA COBMECTHOTO JIEHCTBHS (ZI€7I0BOE JIUACPCTBO);

— BJIQIETh MOHOJOTHMYECKOM M  JUAJIOTMYECKOM ¢opMaMud pedd B  COOTBETCTBUU C
rpaMMAaTUYECKUMU M CHHTAaKCUYECKUMHU HOPMaMH POJTHOTO SI3bIKA;

— CJIeI0OBaTh MOPAJIbHO-ITHUECKUM U MICUXOJIOTMUYECKUM MPUHIMIAM OOIEHHS U COTPYIHUYECTBA
Ha OCHOBE YBA)XXKHTEJIHLHOTO OTHOIICHMS K MapTHEpPaM, BHUMaHMS K JJUYHOCTH JAPYroro, ajJleKBaTHOTO
MEXJIMYHOCTHOTO BOCTIPUSITHS, TOTOBHOCTH a/IEKBaTHO pearupoBaTh Ha HYXKIbl JPYTUX, B YACTHOCTHU
OKa3bIBaTh MOMOIIb U SMOLIMOHAIBHYIO MOJIEPKKY MapTHEPAM B Ipoliecce TOCTHKEHHS oOuiei nenu
COBMECTHOH J1eATEIbHOCTH.

IIpenmeTHble pe3yJibTAThl 0CBOEHUSI Kypca XMMHHU HA YPOBHE  OCHOBHOI'O o01ero
00pa30BaHUA NMPeEANOJIAralT, YTO Y yUamerocs c(pOpMupoBaHbI:

¢ (QopMupoBaHHE NEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEICTABICHUN O BEIIECTBAX, UX
MpPEBpAlICHUSAX U [PAKTUYECKOM NPUMEHEHUM; OBJAJCHUE NOHSATUIHBIM amnmapatoM H
CUMBOJIMYECKUM SI3BIKOM XUMUU;

® OCO3HAaHHWE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUYECKOM HayKM Kak o00iactu
COBPEMEHHOT0 E€CTECTBO3HAHMS, XMMUYECKUX MPEBPAILICHUN HEOPraHMYECKHMX W OPraHUYECKHUX
BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHHUH KUBOW M HEKUBOW MPHUPOJBI; YIiyOJieHrne npeacTaBIeHUi
0 MaTepUaIbHOM €IUHCTBE MUPA;

® OBJIQJICHHE OCHOBAMHM XHMHYECKOW TPaMOTHOCTH: CHOCOOHOCTBIO aHAIM3UPOBATh U
OOBEKTUBHO OIICHMBATh >KU3HEHHBIE CUTYaIlUU, CBSI3aHHbIE C XMMHUEH, HABBIKAMHU 0€30I1acHOTO
oOpallleHus ¢ BEIIeCTBAMHU, HCIIOJIb3yeMbIMH B TIOBCETHEBHOM KM3HHU; YMEHUEM aHAIIM3UPOBATh U
IUIAHUPOBATh OKOJIOTMYECKH Oe30macHOe TMOBEACHHE B LENSIX COXPAaHEHHUS 3/I0pPOBbA H
OKpYKarollen Cpeibl;

e (QopMuUpOBaHHWE YMEHHI YCTaHABIMBATh CBS3M MEXKAYy pealbHO HaOII0AaeMbIMU
XUMHYECKUMHU SBJICHHSIMH M MPOIECCAMH, MPOUCXOIAIIUMH B MUKPOMHUPE, OOBSICHITh MPUYUHBI
MHOT000pa3us BEIIeCTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHUS, a TAaK)KE 3aBUCUMOCTh
MIPUMEHEHHUS BELIECTB OT UX CBOWCTB;

e MpUOOpPETeHHE OTbITa HKCIOJB30BAHMS PA3JIMYHBIX METOJOB H3YYCHHS BEIIECTB:
HaOIIOJICHUS 32 UX MPEBPAIIEHUSIMU NP MPOBEACHUH HECTOKHBIX XUMHUECKUX IKCIIEPUMEHTOB C



HCI0JIb30BaHNEM JTa00paTOPHOTO 000PYAOBAHUS U TPHOOPOB;

e (QopMupoOBaHUE MPEACTABICHUA O 3HAYCHUN XUMHUYECKONH HAYKH B PEIICHUH COBPEMEHHBIX
9KOJIOrHYecKux mpl) GpopmMupoBaHre NMEPBOHAYATBHBIX CUCTEMATH3UPOBAHHBIX MPEICTABICHUN O
BCUICCTBAX, HUX TMPCBpallICHUAX U [MPAKTHUYCCKOM TPHUMCHCHUH, OBJIAACHUC HOHATHHUHBIM
arrmapaToM U CUMBOJIMYCCKUM S3bIKOM XUMUU,

® IS CIICTIBIX M CIA00BHAAIIMX OOYyYarONIMXCs: BIAJACHUE MPABUIIAMU 3AITUCU XUMHUYECKUX
(hopMyIT C UCTIONIB30BaHUEM PeTbe(PHO-TOUCUHON CHCTeMbI 00o3HaueHui JI. bpaiins;

® JIA O6y‘-IaIOIIII/IXC$I C OIrpaHMYCHHBIMH BO3MOXHOCTAMHU 3J0POBBA: BJIAACHHUC OCHOBHBIMU
AOCTYIIHBIMH METOJAMU HAYYHOT'O IIO3HAHUSA, UCIIOJIb3YEMBIMH B XUMUU.

BeInyckHHK Hay4YuTCS:

® XapaKTepHU30BaTh OCHOBHBIC METO/IbI IO3HAHUS: HAOIOICHNE, H3MEPEHHE, SKCIIEPUMEHT;

® ONNCHIBATH CBOWCTBA TBEPABIX, JKUAKHX, Ta3000pa3HBIX BEMIECTB, BBLACSS UX
CYIIECTBEHHBIE TIPU3HAKHY;

® PaCKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHITUH «aTOM», «MOJIEKYJIa», «XUMUIECKUN
AIIEMEHT», «IIPOCTOE BELIECTBOY, «CIOKHOE BEIIECTBOY, «BAIEHTHOCTBY, «XUMHUYECKAsl PeaKIusi»,
WCTIOJIb3Ys 3HAKOBYIO CUCTEMY XUMHUH;

® PaCKpBIBATh CMBICI 3aKOHOB COXPAaHEHHSI MAcChl BEIECTB, TIOCTOSIHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJIIPHOM TEOPUH;

® pa3nMYaTh XUMUYECKHUE U (PH3MUECKHE SIBICHUS;
Ha3bIBaTh XUMUYECKUE HIIEMEHTHI;
OTIPEJIeIIATh COCTAB BEUIECTB MO UX popMysam;
OTIPEIeNIATh BaJCHTHOCTh aTOMa 3JIEMEHTa B COCTUHEHHUSIX;
OTIPENENATh TUI XUMUYECKUX PEaKLnii;
Ha3bIBATh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKLIU;

® BBISBIISTH MpPU3HAKHU,  CBUACTEILCTBYIOIINE O MPOTEKaHUU XUMHYECKOMN
peaxkuyu Ipy BBHITIOJTHEHUN XUMHUYECKOT O OTIbITa;

® COCTaBJIATH (GOPMYIIBI OMHAPHBIX COCTUHEHUI;

® COCTaBJISATh YPAaBHEHUS XUMHUECKUX PEaKIUi;

e coOumoaTh npaBuiia 6€30MmacHoi paboThl IPU MIPOBEICHUH OTIHITOB;

® [I0JIH30BAThCS J1IAOOPATOPHBIM 00OPYIOBAHUEM U MOCYAOM;

® BBIYUCIISATH OTHOCUTENBHYIO MOJICKYJISIPHYIO  MOJISIPHYIO MacChl BELIECTB;

® BBIYUCIISATH MAaCCOBYIO JIOJIFO XMMHUYECKOTO 3JIEMEHTa 10 (GopMyJsie COeIUHEHUS;

® BBIYUCIATH KOJUYECTBO, 00ObEM WM Maccy BeIIECTBa IO KOJIHYECTBY, 00beMy, macce
peareHToB WK MPOAYKTOB pEaKInu;

® XapakTepu3oBaTh (M3MUECKHUE M XMMHUYECKHE CBOMCTBA MPOCTBHIX BEIIECTB: KUCIOPOJA U
BOJIOPO/Ia;

® [OJy4aTh, COOUPATH KUCIOPO U BOJIOPOS;
pacrno3HaBaTh OIMBITHBIM IyT€M ra3000pa3HOro BEIECTBA: KUCIOPO/I, BOJAOPO;
pacKpbIBaTh CMBICI 3aKOHA ABOTa/Ipo;
PacKpbIBaTh CMBICI IOHATUH «TETMI0BON 3PPEKT peakiun», «MOJISIPHBIA 00BEMY;
XapaKTepu30BaTh (pU3NUECKHe U XUMUUECKUE CBOICTBA BOIbI;
PacKpbIBaTh CMBICI TIOHATHUS «PACTBOPY;
BBIUUCIIATH MacCOBYIO JOJII0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE;
IIPUTOTOBIIATH PACTBOPHI C ONPEIEICHHON MacCOBOM J0J1eH paCTBOPEHHOTO BEILIECTBA,
OTIpeNeNATh MPUHAAIECKHOCTh BEIIECTB K ONPECICHHOMY KIIacCy COeIMHEHU;
COCTaBJIATH (POPMYIIBI HEOPTraHUYECKUX COSTMHEHUI N3YUYEHHBIX KJIACCOB;

® [IPOBOJUTH  OIIBITHI, HOJTBEPXKIAIOIINE  XUMHUYECKHE CBOMCTB U3y4YEHHBIX
KJIACCOB HEOPraHMYECKUX BEILECTB;

® pacro3HaBaTh ONBITHBIM IYTEM PAacTBOPOB KUCIOT M IIENOYEH MO HM3MEHEHHIO OKPacKH



UHJMKATOPa;

® XapaKTepU30BaTh B3aMMOCBSI3b MEXY KJIaCCAMH HEOPTaHUYECKUX COEIMHEHU;

e packpsiBaTh cMbIci [lepuoanueckoro 3akoHa /.M. Menaeneesa;

® 00BACHATH U3NUECKUN CMBICT aTOMHOTO (IIOPSAAKOBOT0) HOMEPAa XMMHUYECKOTO 3JIEMEHTA,
HOMEPOB I'PYIIILL U IIepuoaa B nepuoandeckout cucreme .M. Menneneesa;

® OO0BSACHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOCHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B IIpeieniax
MaJIbIX IIEPHUOJAOB U INIaBHBIX IMMOATPYIIIL,

® XapaKTepU30BaThb XUMHUYECKHE 3JIEMEHThl (OT BOJOpOJA [0 KalblMs) HAa OCHOBE HX
0JIOXKEeHUs B nepuoauueckoit cucreme [[.J. MenneneeBa u 0coOEHHOCTEN CTPOEHHS UX aTOMOB;

® COCTaBJIATh CXEMbI CTPOCHHA ATOMOB IICPBBIX 20 3jeMEHTOB HCpHOIIH‘ICCKOfI CHUCTEMBbI
.. Menneneena;

® pPACKPBIBATH CMBICII IOHATUHI: «XUMUYECKASI CBA3BY, «IIIEKTPOOTPULIATEIILHOCTDY;

® XAapaKTCpU30oBaTb 3aBUCHUMOCTDH (1)I/ISI/I‘I€CKI/IX CBOICTB BCIICCTB OT THUIIA KpHCTaHHH‘IGCKOﬁ
peIIeTKY;

® ONpCACIATbL BUJ XUMHYECKOU CBSI3U B HCOPraHN4YCCKUX COCIUHCHHUAX

e 1300pa)kaTh CXEMBbI CTPOEHUS MOJIEKYIT BELIECTB, 00pa30BaHHBIX Pa3HBIMU

BHUJIaMU XUMHNYCCKUX CBHSGﬁ;

® packpblBaThb  CMBICT  MOHSATHUH  «HMOH», «KAaTHOH», «AHUOHY»,  <OJIEKTPOIHUTHI,
«HEDAIIEKTPOJIUTBIY, <«AIEKTPOIUTHYECKAs  JIUCCOIHALIMS, «OKHCITUTEIIbY, «CTENeHb
OKHCJICHUS», «BOCCTAHOBUTEIDY, OKUCICHHUEY», BOCCTAHOBIICHHEY;
OTIPEIeNIATh CTENeHb OKHUCICHMSI aToMa 3JIEMEHTa B COSIMHEHUN;
PaCKpBIBATE CMBICIT TCOPHUN 3J'I€KTpOJ'H/ITI/IquKOI71 Jucconuanmnm,
COCTaBJISITh YPABHEHUS SJIEKTPOJIUTHUECKON TUCCOIMAIIMN KUCIIOT, E0Y€EH, COJeH;

e OOBICHATH CYIIHOCTH IpoIiecca 3JIEKTPOIUTHUECKON IUCCOIMAIMM U PEeaKiyil MOHHOTO
oOMeHa;

® COCTaBJIATH MMOJHBIE U COKpAIllEHHbIE HOHHBIE YPaBHEHUS peaKIIMi OOMEHa;

® OIpeAensaTh BO3MOKHOCTD MPOTEKAaHUS PEaKIuii HOHHOTO OOMEHa;

® [POBOJUTH PEAKIINH, IOITBEPKIAIOUINE KAaUeCTBEHHBII COCTaB pPa3IMYHbIX BEIIECTB;

® OIpeAessaTh OKUCIUTENb U BOCCTAHOBUTEIb;

® COCTaBJIATh YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA;

e Ha3bIBaTh (PAKTOPHI, BIAUSIONIME HA CKOPOCTh XUMHUUECKOMN PeaKIuu;

e KiIaccu(UUUPOBATh XUMUUECKHUE PEAKIMH 110 PA3IMYHBIM IPU3HAKAM;

® XapaKTepU30BaTh B3aMMOCBSI3b MEXKY COCTABOM, CTPOCHHEM U CBOMCTBAMH HEMETAJLIIOB;

® IIPOBOJUTDH OIIBITBI IIO INOJIYYCHHIO, CO6I/IpaHI/IIO u HN3YUCHUIO XUMHYCCKUX
CBOMCTB Fa3006p83HLIX BCIICCTB: YIJICKHUCIIOI'O I'a3a, aMMHaKa,;

® PpPacCIioO3HaBaThb ONBITHBIM ITYTEM ra3006pa3H0r0 BCIICCTBA: YFJ'ICKI/ICJ'IHﬁ ra3 u aMMHuakK,

® XapaKTCpU30BaThb B3aUMOCBs3b MCXKIY COCTABOM, CTPOCHHUEM U CBOMCTBAMH MCTAJLJIOB,

® HAa3bIBATh OPraHUYCCKHUC BCHICCTBA II0 HX (I)opMyJIe: MCTaH, 35TaH, JTHJIICH, MCTAHOIJI,
9TAHOJI, TJIMLOCPUH, YKCYCHad KHCIIOTA, AMHWHOYKCYCHAad KHCJIOTA, CTC€apuHOBAA KHUCJIOTA,
OJICMHOBAs KHCJIOTa, I'NIFOKO34,

¢ OLCHHMBATH BJIIMAHHUC XUMHUUCCKOI'O 3arpsa3HCHUA Oprmammeﬁ Cpeabl Ha OpraHu3Mm
YCJI0BCKaA,

¢ T'paMOTHO O6paH_IaTBC$I C BEIlIECTBAaMH B IIOBCEOHEBHOM KHN3HU,

¢ OIpCUCIATb BO3MOXHOCTb MMPOTCKAHUA peaKHI/Iﬁ HEKOTOPBIX Hpe,[[CTaBI/ITeJIeﬁ
OpraHu4eCKux BCUIECTB C KUCIOPOAOM, BOAOPOIOM, METAJNLIaMHU, OCHOBAHUAMU, ' AJIOTCHAMMU.

BLIHYCKHI/IK MOJIYYHUT BO3MOXKHOCTb HAYYUTLCA:

¢ BbIJIBUT'aThb U MMPOBCPATH SKCIICPUMCHTAJIBHO TUIIOTC3bl O XUMHNYCCKUX CBOMCTBaxX BEILIECTB
Ha OCHOBC HX COCTaBa MU CTPOCHHA, HUX CIIOCOOHOCTHU BCTylIaTb B XHMHYCCKHEC PCAKIUU, O
XapaKTepeC U MPOAYKTaAX pa3JINIHbIX XUMHUYICCKHUX pCaKHI/Iﬁ;



® XapakTepu3OBaTh BELIECTBA II0 COCTaBY, CTPOEHUIO M CBOICTBaM, YyCTaHaBJIMBAaTh
IMPUYUHHO-CJICACTBCHHBIC CBA3U MCKAY JAHHBIMU XapaKTCPHUCTUKAMU BCUICCTBA,

® COCTaBJIATH MOJICKYJISIPDHBIC W IIOJIHBIC HOHHBIC YpPAaBHCHHA II0 COKpAlllCHHBIM HOHHBIM
YPaBHEHUSAM;

¢ [IPOrHO3UPOBATH CHOCOOHOCTD BCIICCTBA IIPOABJIATH OKHUCJIUTCIIbHBIC nJIn
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C YYETOM CTENEHEH OKHCIEHHUS 3JEMEHTOB, BXOJISALIMX B €ro
COCTaB;

® COCTaBJIATh YPaBHCHUA peaKHI/IfI, COOTBCTCTBYIOIIMX IMOCJICAOBATCIIBHOCTU HpeBpaHIGHI/Iﬁ
HCOPraHNM4YCCKUX BCIICCTB PA3JIMYHBIX KJIIACCOB;

® BbBJIBUI'aTb MW HPOBCPATH OJSKCIHCPUMCHTAJIBLHO THUIIOTE3bBI O PE3yjibTaTax BO3I{CI>1CTBH$I
pa3nuYHbBIX (PAaKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKON peaKIii;

® JCIIOJIb30BAaTh HpI/IO6p€T€HHBIe SHaHUA JJId OKOJIOTMYECKH T'PaMOTHOI'O IIOBCIACHUA B
OKpYKarollen cpefie;

® JCIIOJIb30BAaTh HpI/IO6p€T€HHI>I€ KIIFOUYCBBIC KOMIICTCHIIMKW IIPHU BBINIOJIHCHUH IMPOCKTOB U
y4eOHO-HCCIIeI0BATENbCKHUX 3a/1a4 110 3YYEHHUIO0 CBOMCTB, CIIOCOO0B MOJIy4YEHHUS U pacliO3HABaHUS
BEIECTB;

® 00BEKTHUBHO OIICHUBATh I/IH(l)OpMaHI/IIO 0 BCHICCTBAX U XUMHUYCCKUX MMPOLECCAX;

® KPUTUYECKH OTHOCHUTHCS K ICEBIOHAay4yHOUM HMH(OpManuu, HeT0OpOCOBECTHONW pekiiaMe B
CpeacTBax MaccoBoOM nHpopManuu;

® (OCO3HaBaTb 3HAYCHUC TCOPCTHIYCCKUX 3HAHUM 110 XUMHH JJIsA HpaKTH‘IeCKOﬁ ACATCIIBHOCTH
YeJI0BEeKa;

® CO3JaBaTb MOACIU U CXEMBI JJIsA PCIICHUA y‘IG6HBIX 1 IMO3HaBATCJIbHBIX 3aJia4d, IIOHUMATh
HEOOXOMMOCTh COOJIFOICHHS TIPEANUCAHUH, TIPEAJIaraéMbIX B HHCTPYKIIUAX MO HCIOJIB30BAHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMUU U JP.

2. CoeprxkaHue y4eOHOro npeamera « XUMHUs»
HAa YPOBHE OCHOBHOI'0 0011ero 00pa3oBaHusl

8 kiaacc.

Pazgen 1. OcHOBHBIC MOHATHSI XUMUHU (YPOBEHb aTOMHO-MOJICKY/ISIPHBIX TIPEICTABIICHUN )

[Ipenmer xumuu. XuMHUsS Kak 4YacTh €CT€CTBO3HaHMA. BemiectBa 1 ux cBoicTBa. Uucrtbie
BEIlleCTBA U CMeCH. MeTO/ bl TIO3HAHUSI B XUMUU: HAOII0/IeHNe, dKciepuMeHT. [Ipuembr 6e30macHo
paboTel ¢ 00opynoBaHUEM U BelecTBaMu. CTpoeHHE MIaMeHH.

Uucteie BemectBa u cMmecu. CrnocoObl OYMCTKHM BEIIECTB: OTCTaWBaHHWE, (UILTPOBAHME,
BbIMApUBAHKUE, KPUCTALIM3ALUS, AUCTULIIUS. DU3nueckue U XMMUYECKUE sIBICHUS. XUMUUYECKUE
peakuuu. [Ipu3HaKM XUMUYECKHUX PEAKUUWA M YCIOBUS BO3HHMKHOBEHHMS W TEUEHUS XUMUYECKHUX
peaKkiuu.

ATOMBI, MOJIEKYJIbl W HWOHBL. BellecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.
Kpucrannuueckue u amopdubie BemiecTBa. Kpucrtamnumueckue pelmieTkd: HOHHAs, aTOMHas U
MoJekyispHas. [IpocTeie M ClOXKHBIE BEHIECTBA. XMMUYECKUW 3JIEMEHT. MeTajubl U HEMETAJUIbL.
AtomHas emuHuIIa Macchl. OTHOCHTENbHAs aTOMHas Macca. SI3bIK XMMHUH. 3HAKH XUMUYECKHUX
AJIEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa BellecTBa. Xumuueckue (opmynbl. OTHOCHUTETbHAS
MoOJIEKyJiApHas Macca. KadecTBEeHHBII M KOJIMYECTBEHHBIM COCTAaB BEUIECTBA. BpluncieHus mo
XUMHUecKuM (hopmymnaMm. MaccoBast 10Ji1 XUMHUECKOTO dJIEMEHTa B CIIO’KHOM BEIlleCTBE.

BanenTHOCTh XMMHUECKUX d7eMeHTOB. OmnpenencHue BAJICHTHOCTH JJEMEHTOB MO (GopMyriam
OuHapHbIX coeauHeHud. CocTaBleHHE XUMHYECKUX (OpMyl OWHApHBIX COCIUWHEHUH TI0
BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIpPHOE Y4Y€HHE. 3aKOH COXpaHEHHUs Macchl BelecTB. KU3Hb U IEATEIbHOCTh
M.B. JlomoHOCOBa. XUMHUUYECKHUE YpaBHEHUs. THUIIBI XUMHUECKUX PEAKLIAN.



Kucnopon. Haxoxaenne B mpupoge. Ilomydyenwe kucinopoga B jabopaTopuu U
npoMblieHHocTd.  ®dusnueckue M XUMHUYECKME CBoOMcTBa Kkuciopoaa. l'openume. Okcuppl
IIpumenenue kuciopona. Kpyroopor kuciopoga B mnpupoae. O30H, auIOTpomnMs KUCIOPOJa.
Bo3zayx u ero cocras. 3ammura arMoc(pepHOTO BO3/1yXa OT 3arps3HEHUH.

Bonopon. Haxoxnaenue B pupose. [lomyuenue Bogopoia B 1a00paTOPUH U MPOMBIIILICHHOCTH.
dusnuecKkue 1 XMMHUYECKHE CBOMCTBA BOJOpoaa. Bogopoa — BoccraHOBHTENb. Mepbl 6€301MacHOCTH
npu padore ¢ BogopoaoMm. [Ipumenenne Boopoa.

Bona. Metoapl onpenenenus cocrtaBa BOAbI — aHAIN3 U CUHTE3. DHU3MYECKUEe CBOMCTBA BOJIBI.
Bona B npupojie u ciocoObl ee 0UMCTKU. Adpalius BOJbl. XUMHUECKHUE CBOMCTBA BOibl. [Ipumenenue
BoJbl. Boma — pactBopurens. PacTBOpUMOCTB BellecTB B Boje. MaccoBasi A0Js pacTBOPEHHOTO
BEILIECTBA.

KonunuectBennsle oTHOEeHUs B xumuu. Konnuectso BemectBa. Mosb. MonsipHas Macca. 3akoH
ABoranpo. Mossipabiii 00beM ra3oB. OTHOCHTENbHAs IUIOTHOCTH Ta30B. OObEMHBIE OTHOIICHUS
ra3oB [P XUMHUYECKUX PEAKIMIX.

Baxneiimue kiacchl HEOPraHMYECKUX COEAMHEHHMHA. OKCHJIBI: COCTaB, KIAacCHU(pHUKAIUS.
OcHoBHbIE U KHCIOTHBIE OKcuAbl. HomeHnknarypa okcuoB. dusnueckue U XUMHUYECKUE CBOMICTBA,
MTOJTy4eHUE U IPUMEHEHUE OKCUIOB.

I'unpoxcunpl. Kinaccugukanusa ruapokcunoB. OcHoBanus. Coctas. 1llenoun u HepacTBOpUMbIE
ocHoBaHMs. Howmenkimarypa. @usnueckne M XUMHUYECKHME CBOWCTBA OCHOBaHWW. Peakuus
HenTpanu3anuu. [lonydyeHne u npuMeHeHne ocHOBaHUM. AM(OTEpHbIE OKCHUIBI U THIPOKCH/IBI.

Kucnoter. Cocras. Knaccudukanus. Homenxiarypa. dusndeckre U XMMUYECKHE CBOWCTBA
KHUCJIOT. BBITECHUTENBHBIN PsiJ METAJIIOB.

Comu. Cocras. Knaccuduxamnus. Homenknarypa. @usndeckue cBoicTBa cojiei. PactBopuMocTs
coJielt B BoJie. XUMHUecKre cBoiicTBa coseid. CriocoOrl mostyueHus coiell. [Ilpumenenue cosneil.

['eneTnyeckas CBSI3b MKy OCHOBHBIMU KJIACCAaMU HEOPTraHWYECKUX COECIUHEHMI.

Hemonctparmu. O3HaKOMIIEHHE ¢ 00pa3liaMy MPOCTHIX U CIOXKHBIX BeliecTB. CrocoObl OUUCTKU
BEIIECTB: KPUCTAIM3ALUs, AUCTWLIALUSA, Xpomarorpadus. OMbITB, HOATBEPXKIAIOIIME 3aKOH
COXpaHEHUsI MACCHI BELIECTB.

[Tonyuenue u coOupaHHe KUCIOpPOJa METOJIOM BBITECHEHMsI BO3ayxa U BojAbl. OmpereneHue
coctaBa Bo3ayxa. Koyekuust HeTH, KAMEHHOTO YIJIS U IPOJAYKTOB UX MEepepadOTKH.

[Tonyyenue Bonmopona B annapare Kuma, nmpoBepka BOJOpoJa Ha YUCTOTY, TOPEHHUE BOJIOPOJA,
coOupaHue BOAOPOIa METOJOM BBITECHEHHUS BO3{yXa U BOJIBI.

Anamus Boapl. CHHTE3 BOJBI.
3HaKOMCTBO € 00pasllaMy OKCHJIOB, KHUCJIOT, OCHOBaHUN U cojeil. Heirpanuzauus ménoun
KHCJIOTOM B IPUCYTCTBUU UHIUKATOPA.

JlaGoparopHble OmbITHL. PaccMoTpeHue BellecTB € pa3iMYHbIMH (PU3HMUYECKUMU CBOWCTBAMHU.
Pa3znenenne cmecu ¢ momouipio MaruuTa. [lpuMeps! pU3nveckux U XUMUYECKHX sIBIeHUN. Peakiumy,
WUTIOCTPUPYIOIINE OCHOBHBIC MPU3HAKHM XapaKTEPHBIX peakiuu. PaznokeHue oCHOBHOTO KapOoHaTa
Menu (I1). Peakmus 3aMenieHust MeIH Keae30M.

O3zHakomIieHHEe ¢ 00pa3laMu OKCHJIOB.

B3anmoerictBue Bomoposaa ¢ okcuaom meau (11).

OnbIThL, MOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA KUCIOT, OCHOBaHUH.

[TpakTrdeckue pabOTHI

e [IpaBuna TexHuku O€30MacHOCTH NpU pabOTe B XMMHUYECKOM KaOuHeTe. O3HaKOMIIEHHE C
1a00paTOPHBIM 000PYIOBAaHUEM.

o OuncTKa 3arpsA3HEHHON IOBAPEHHOM COJIH.

o [losryueHue u cBOMCTBA KUCIOPOAA

o [TonydeHue BOOOpOaa U U3yYEHUE €TI0 CBOUCTB.

o [IpuroroBiieHuEe pPAcTBOPOB COJIEHM C ONPENEIEHHOM MacCOBOM [0JIEM pPacTBOPEHHOIO
BEILIECTBA.

o Pemienne SKCIEpUMEHTANBHBIX 3agad IO TeMe «OCHOBHBIE KIIACChl HEOPraHMUYECKUX
COCIMHEHUN.

Pacuernble 3agaun:



Berurcnenne OTHOCHTENBHOM MOJICKYISIPHOH Macchl BemecTBa 1o (opmyne. Boraucienue
MaccoBOH JOJHM 3JIEMEHTa B XHUMHYECKOM COCAMHEHUH. YCTAaHOBIIEHHE MNpPOCTEHIIeH (OpPMYIIbI
BEILIECTBA 110 MACCOBBIM JIOJISIM JIEMEHTOB.

HaxoxxzeHne maccoBOl 10U PacTBOPEHHOIO BELIECTBA B pacTBOpe. BrlumcieHue Maccsl
PacTBOPEHHOTO BEUIECTBA U BOJABI JUIsl IPUTOTOBIICHUS PACTBOPA ONPEACIEHHON KOHIIEHTPAIUH.

OOBEMHBIC OTHOIIIECHUS Ta30B MPU XUMUYECKHX PEaAKIIHSIX.

BerumcneHus: o XMMAYECKUM YPaBHEHHSIM MacChl, 00bEMa M KOJMYECTBA BEIIECTBA OJIHOTO W3
MPOJIYKTOB PEAaKIUU TI0 Macce MCXOJHOTO BEIIECTBA, OOBEMY WIIM KOJHMYECTBY BEIICCTBA,
COJIEPIKaLEero OMpeneIEHHYIO JOI0 IPUMECEH.

Pazgen 2. Ilepuommueckuii 3akOH W TEPHOIUYECKAs CHUCTEMa XUMUYECKUX 3nemeHToB J[.U.
MenpneneeBa. CtpoeHue aToma.

[lepBbie MOMBITKH KiIacCU(pUKAIIMU XUMUYECKUX 3JeMEHTOB. [loHsTHE O Tpymmax CXOIHBIX
37eMeHTOB. ECTeCTBEHHBIE CEeMEWCTBa IIENOYHBIX METAJUIOB M TajoreHOB. biaropojHsie rasbl.
[Iepnognueckuit 3akoH JI.M.Menneneesa. Ilepuonnueckass cucreMa Kak €CTECTBEHHO — HAY4YHOE
KJIacCU(pUKaUs XUMHYECKUX 3JIeMEeHTOB. TabnmuuHas ¢opma mpelcTaBieHUs Kiaccupukanuu
XUMUYECKUX 3JIeMEeHTOB. CTpykTypa Tabmuisl «llepuoanueckas cucteMa XMMHYECKUX SJIEMEHTOB
.. MengeneeBa» (kopoTkas ¢opma): A- u b- rpynnel, nepuoasl. DU3HUECKHI CMBICI
MOPSIIKOBOTO AJIEMEHTa, HOMepa Mepuojia, HoMepa Ipymrbl (JUIsi 2IEMEHTOB A-TpyIin).

Ctpoenue aroma: sIpo H dJeKTpoHHas oOojouka. CocTaB aTOMHBIX sJEp: MPOTOHBI M
HEUTpOHBL. M30TOmBI. 3apsa aTOMHOrO Spa, MACCOBOE YHCIO, OTHOCUTEIbHAs aTOMHas Macca.
CoBpemenHast GOpMyJIUPOBKA TIOHITHS «XUMUYECKUAN DTIEMEHT.

DnexTpoHHas 000JI0UKa aToMa: MOHATHE 00 SHEPreTHUECKOM YPOBHE (3JIEKTPOHHOM CIIOE), €T
€MKOCTH. 3aroJTHEHHE JJIEKTPOHHBIX CIIOEB Y aTOMOB JJIEMEHTOB TMEPBOTO — TPETHETO IMEPHUOIOB.
CoBpemenHast GOpMYIMPOBKA IEPHOTAIECKOTO 3aKOHA.

3HaueHue nepuoandeckoro 3akoHa. Hayuneie noctmxenus J[.M. MenpaeneeBa: ucmpaBieHUE
OTHOCHUTENIBHBIX AaTOMHBIX MAacC, MpEJACKa3aHUEe CYLIECTBOBAHUS HEOTKPBITBIX 3JIEMEHTOB,
MIEPECTAaHOBKM XMMMUYECKHX 3JIEMEHTOB B NepHoaudecKod cucreme. KusHp U nesrenbHocTh JI.M.
Meunneneena.

JleMOHCTpanuu:

®u3nyecKre CBOMCTBA IIEJIOYHBIX METAUIOB. B3amMoneicTBHE OKCHAOB HaTpHs, MarHus,
docdopa, cepbl ¢ BOAOH, UCCIIEOBAaHHE CBOMCTB MOJYYSHHBIX MPOAYKTOB. B3aumoseiictBue Hatpus
1 Kayms ¢ Bojioi. du3nuecknue cBOWCTBa rajoreHoB. BzaumoelicTBue alFlOMUHUS € XJIOPOM, OpOMOM
U UOJIOM.

Paznen 3. Crpoenue BeniecTna.

DIEeKTPOOTPULIATENIBHOCTh XUMHUYECKUX 3JIEMEHTOB. (OCHOBHBIE BUJbl XWMHUYECKOW CBS3H:
KOBAQJICHTHAsl HEMNOJIIPHAsl, KOBAJCHTHAs IMOJISPHAs, WOHHAs. BaleHTHOCTh 3JEMEHTOB B CBETE
3eKTpOHHOU Teopur. CteneHp okucieHus. [lpaBuna onpeneneHus cTeneHe OKUCIEHUs 3JIEMEHTOB.

JlemoHcTpauu:

ConocraBnenue (U3HKO-XUMHUYECKUX CBOMCTB COEOUHEHHH C KOBAJICHTHBIMH M HOHHBIMH
CBSI3MH.

9 kJjacc.

Paznen 1. MHOrooOpasue XuMHU4eCKuX peakiui.

Knaccupukanuss XMMHUYECKMX peaKkUMi: peaklu COEAMHEHUS, pPa3JIOoXKEeHMs, 3aMelleHus,
oOMeHa. OKHCIHUTENbHO-BOCCTAHOBHUTENbHbIE peakiuu. OKHUCIUTENb, BOCCTAHOBUTENb, IPOLECCHI
OKHUCJIEHHA M BoccTaHOBJEHUs. (COCTaBJIIEHWE YpPaBHEHUH OKHCIHUTENBHO -BOCCTAHOBMUTEIBHBIX
peaknuii ¢ MOMOIIbI0 METO/1a 3JEKTPOHHOTO OaslaHca.

TennoBbie 3¢ (peKThl XUMUYECKUX peakiuil. DK30TepPMUUYECKHE U HHJIOTEPMUUYECKHE PEAKIIHU.
Tepmoxumuueckue ypaBHeHus. PacueTsl 10 TEPMOXUMUYECKUM YPABHEHUSM.

Ckopocth XuMHUYeCKMX peakuui. @DaxkTopsl, BIUAOIME HAa CKOPOCTb XHMHYECKTX
peakuui. IIepBoHavyabHOE MIPEACTABICHUE O KATAIN3E.

Oo6patumeie peakuuu. [ToHsTHE O XUMUYECKOM PaBHOBECHH.



XUMHUYECKUE peaKLUi B BOJAHBIX PacTBOPAX. DIEKTPOIUTHI U HEINEKTPoauThl. Monbl. Katnonst
U aHUOHBIL. ['mapaTHast TEOpUsl pacTBOPOB. DINEKTPOIUTUYECKAS UCCOLMALNS KUCIOT, OCHOBAaHUH U
coneil. Criabble U cUJIbHBIE AEKTPoIUThL. CTenens aucconuanuu. CreneHp Auccouuanuy. Peakuun
MOHHOTO OOMeHa. YCJIOBUS TEYCHHUS peaKlnii MOHHOTO OOMEHa 10 KOHIA. XWUMHYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTraHMYECKHX COCAWHEHHH B CBETE MPEACTABICHHHA 00 AIIEKTPOIMTHYECKOM
JMCCOLMAIIMU U OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. [loHsTre o ruaponuse coienl.

JlemoHCcTpanuu:

[IpuMepsl 3K30- ¥ S3HIOTEPMHUYECKUX PEAKIIMIA.

B3anmopeiicTBue HMHKA € CONSTHOM U YKCYCHOM KUCIOTOM. B3anMoielicTBre rpaHyIMpOBaHHOIO
[UHKA U MUHKOBOU IBUIU C COJIIHOM KUCIIOTOM.

BsaumopneiictBue oxcuna menu (II) ¢ cepHoil kucnoToil pa3HONW KOHLEHTPALUU MPH Pa3HBIX
TeMIieparypax.

I'opeHue yris B KOHIIEHTPUPOBAHHOM a30THOW KHUCIIOTE.

I'openue cepbl B paciiyiaBJIe€HHOMN CEIUTPE.

HcnpiTanrue pacTBOPOB BEUIECTB HA AIEKTPUUECKYIO TIPOBOJAUMOCTb.

JIBuKeHHE HOHOB B AJIEKTPUUYECKOM IIOJIE.

[IpakTrueckue pabOTHI:

N3yuenune BIusHMS YCIOBUM IPOBENCHHS XUMHUECKON PEAKIIMK Ha €€ CKOPOCTb.

Pemienne skcnepuMeHTAIBHBIX 3a1ad 10 TemMe «CBOMCTBAa KHUCIIOT, COJEH M OCHOBAaHUW Kak
JNEKTPOJIUTOBY

JlaGopaTopHBIE OTIBITHI:

Peakuuu o6MeHa Mex 1y pacTBOpaMH 3IEKTPOJIUTOB

PacuerHble 3agaun: BerauciieHns o TepMOXUMHAYECKUM YPaBHEHUSIM PEAKLUH.

Pazgen 2. MHorooGpasue BelecTs.

Hemeramnbl. T'anorensl. [lonmokeHne B NEpUOINYECKONW CHCTEME XMMHYECKHUX SJIEMEHTOB,
cTpoeHue ux atomMoB. HaxoxxaeHue B mpupoae. Ouznueckue U XMMHUYECKHE CBOMCTBA TaJOT€HOB.
[Tonyyenne u npuMeHeHue TajoreHoB. Xiop. Dduznueckne W XUMHYECKHME CBOMCTBA XJOpa.
[Ipumenenne xnopa. XnopoBogopoa. dusnueckue cpoiictBa. [lonmyuenue. CosisHHAs KUCIOTa U €€
conu. KauecTBeHHas peakius Ha XJIOpUI-UOHBIL. Pacrio3HaBaHue XjIopuaoB, OpOMHUI0B, HOIUI0B.

Kucnopon u cepa. Ilonoxenue kuciopoma u cepsl B [ICXD, ctpoenne ux atomoB. Cepa.
Amnorponus cepbl. Pu3ndeckue U XxuMuuyeckue cBorcta. Haxoxaenue B npupone. IIpumenenue
cepbl. CepoBogopon. CepoBomopoaHas KUCIOTa U ee coiu. KauecTBeHHas peakuusi Ha Cynb(ui-
nonel. Okcua cepsl (IV). @usnueckne nu xumuieckue cpoiictsa. [Ipumenenue. CepHucTas KUCIOTa
n ee cosu. KawyectBeHHas peakuus Ha cynbpur-uonbl. Oxcun cepol (VI). Cepnas xuciora.
XWMHYECKHE CBOWCTBA pa30aBICHHONM M KOHIICHTPHUPOBAHHOW CepHOW KHCIOTHI. KadecTBeHHas
peakius Ha cylnbdar-uoHbl. XUMUYECKUE PEAKIINHU, JIe)KAI[Me B OCHOBE MOJYYEHHS CEPHON KUCIOTHI
B MPOMBINLIEHHOCTH. [I[puMeHeHne CepHON KUCIOTBHI.

Azor u ¢ocdop. Ilonoxenue azora u ¢docopa B [ICXD, cTpoeHnme ux aTtomoB. A3OT,
¢busznuecKkue U XMMUYECKHE CBOWCTBA, MOJy4YeHHE W MpUMeHeHHe. KpyroBopoT azoTa B mpupoje.
AmMmuak: ¢U3MYECKHE W XUMHUYECKHE CBOWMCTBA, MOyuyeHHe U mnpuMeHeHue. CollM aMMOHUA.
A3OTHas KMCIIOTa U €€ cBOMCTBA. OKHUCIUTENbHbIE CBOMCTBA a30THOM KUCIOTHI. [lonmydyenue a3oTHoi
KHUCTIOTHI B JabopaTtopuu. XUMHUYECKHUE peaKinu, JiexkKallle B OCHOBE MOIY4YEeHUS a30THOM KUCIOTHI B
NpOMBIIUIEHHOCTH. [IpumeHeHne a30THOM KHUCIOTHI. CONM a30THOM KHUCIOTHI U UX NPUMEHEHHE.
A30THBIE y10OpEHUSI.

®ocdop. Amnorponus dochopa. dusmueckue M XUMHUECKHe CBOMCTBa (ocdopa. Oxcup
docdopa (V). Oprodochopnas kucnora u ee conu. PochopHbie yIoOpeHHUs.

VYranepon u kpemuuil. Ilonoxenue yrimepona u kpemnus B [ICXD, crpoeHne ux aToMoB.
VYraepoa. Amnotponus yriepoaa. dusnueckue W XUMHUYECKHE CBOWCTBa yriepoja. AncopOius.
VYrapHblif Ta3, CBOMCTBA U (U3UOJIOTUYECKOE JCHCTBHE HA OpraHU3M. YTIIEKHCIBIA Ta3. YTOIbHAS
KHCIIOTa U ee coiu. KauecTBeHHbIe peakiiuu Ha kapOoHaT-noHbl. KpyroBopot yrieposa B MpHpoJE.
Oprannyeckue COEANHEHNS YIIIEPOa.

Kpemuuii. Oxcun kpemuus (4). Kpemuuenas kucnora u ee conu. Crekio. Llemenr.



Meramnsl.  [lonoxxenne  meramoB B IICXD  JI.M.MenneneeBa,  cTpoeHHE  HX
aToMOB. Meramnuyeckast cBsi3b. Pu3nyecKkue CBONCTBA METAUIOB. Psii aKTUBHOCTH METAJLIOB.
Xumuueckue  cBodcTtBa MerawioB. OOmme  crmocoObl  momydeHus — MmeTtauioB.  CruraBbl
MetamioB. lenounsie metanbl. [lonoxkeHne MIENOYHBIX METAVIOB B MEPUOJUYECKON CHUCTEME,
cTpoeHue ux aromoB. HaxoxneHue B mpupoae. MarHuii U KajapLui, UX BaKHEHIKWE COCAUHECHUS.
XKecTkocTh BOJBI M CIIOCOOBI €€ YCTpaHESHHSI.

Amomunuii. llosokeHue aIIOMUHUS B IEPUOJNYECKONM CHCTEME, CTPOCHHME €ro aroMa.
Haxoxnenue B npupojie. Puznyeckue U XMMHUECKUE CBOMCTBA alfOMUHUS. AM(POTEPHOCTh OKCUAA
U THJIPOKCHJIA AJTFOMUHMUSL.

Kenezo. IonoxeHue xeneza B IEPUOJAUYECKON CUCTEME, CTPOECHHE ero atoma. HaxoxxzneHue B
npupoje. PU3NYECKHE U XUMUYECKAE CBOMCTBA )KeJie3a. BaxkHelne COeJMHEHUs Kee3a: OKCHJIbL,
ruapokcuabl v conu xenesa (I11) u xxenesa (I1I). KauectBeHHble peakiiny Ha HOHBI.

JleMoHCTpanuu:

@u3nyecKue CBOMCTBA TAIOT€HOB.

[Tonyuenue xJ0poBOIOPOA U PACTBOPEHUE €O B BOJIE.

AnnotponHsie Moupukanuu cepbl. OOpasibl IPUPOAHBIX CYIb(UIO0B U CYIb(aTOB.

[Tonyuenne amMMuaka M ero pactBopeHue B Boje. O3HakoMJeHHE ¢ oOpaslamMu NPUPOIHBIX
HUTpPATOB, Pocharon

Monenu KpucTalTM4ecKUX pemeEToK anMmasa u rpaduta. 3HAKOMCTBO ¢ 00pa3liaMu MPUPOIHBIX
KapOOHATOB M CHJIMKATOB

3HaKOMCTBO ¢ 0o0Opa3laMy Ba)KHEWIINX COETUHEHWH HaTpus, Kalus, IPUPOJHBIX COEAMHEHUMN
Kamplus, pyJamMu Kejesa, COCIUHEHUSIMH  aJTlOMUHUS.  B3aumojneiicTBue  HIENOYHBIX,
IeJIOYHO3EMETIbHBIX METAJNIOB M aJIFOMUHUSA ¢ BoJIoH. CKUraHue jxene3a B KUCIOPOJE U XJIOPE.

[IpakTrueckue pabOTHI:

[Tosydenne consiHOM KUCIOTHI U U3yYECHHE €€ CBOWCTB.

Pemenue skcniepuMeHTaNIBHBIX 3a1a4 110 TeMe «Kuciopon u cepa»

[Tosnydenne aMMuaka U U3y4eHre €ro CBOMCTB.

[Tonydyenue oxcuaa yriepona (I1V) u uzydenue ero cBoiict. Pacro3naBanue kapOOHATOB.

Pemenue sxcriepuMEeHTANBHBIX 3a7a4 10 TeMe «MeTallibl U UX COCIUHEHUD.

JlaGopaTopHBIE OTIBITHI:

BrITecHEHME rajloreHaMu Apyr Apyra U3 pacTBOPOB UX COCAVHEHUMN.

KagecTBeHHbIE peakun CyibQu-, CyabQUT- U Cysb(aT- HOHOB B PACTBOpE.

O3HakomiieHHE ¢ 00pa3LaMu cepbl U € MPUPOIHBIMU COENHEHHUSIMU.

BsaumoneiicTBue cojieii aMMOHHUS CO IIIEJTOYaMHU.

KayecTBeHHbIE peakiui Ha KapOOHAT- U CUJIMKAT- HOHBI.

KauecTBeHHas peakuys Ha yrJIEKUCIIBbIN ras.

W3yuenne oOpa3moB MeTauioB. B3aumopelcTBue MeTaliloB € pacTBOpaMu  COJIEH.
O3HakoMJIeHHE CO CBOWCTBAMM M INpEBpPAIICHUSAMH KapOOHATOB M ruapokapboHatoB. Ilomydenue
THUAPOKCUA AIIOMHUHMS U B3aMOJEHCTBUE €0 ¢ KUCJIOTaMu U 1ienodamu. KauecTBeHHbIE peakuyuu
Ha nousl Fe?* u Fe3*

Pacuernble 3agaun:

Bbruncienus no XMMHYECKUM ypaBHEHHSM Macchl, 00bEMa MM KOJMYECTBA BELIECTBA OJIHOTO
U3 MPOAYKTOB PEAKIMHM IO Macce HMCXOJHOIO BellecTBa, 0OBEMY MM KOJMYECTBY BEIECTBA,
COJIEPIKALIETO OMPENEIEHHYIO JOIK0 IIPUMECEN.

Paznen 3. Kpatkuii 0630p Ba)XHEHIINX OPraHUYECKUX BEIECTB.

IIpenmer oprannyeckoil xuMuu. HeopraHmyeckue M OpraHMYECKHE COEAMHEHUS. YTIIEPOI —
OCHOBa u3HHU Ha 3emiie. OCOOEHHOCTH CTPOEHHSI AaTOMa YIJIepo/ia B OPraHUYECKUX COCTUHEHUSX.

VYranesogoponsl. IlpenenpHbie  yrieBomopoabl. MeraH, 3TaH, IpomaH — MPOCTEHIINE
NpPEJICTaBUTENIN  TPEAETbHBIX  YIIeBoJoposoB.  CTpyKTypHble  (OpPMYJBbl  yIriIeBOJOPOJIOB.
I'omonornueckuii psi NpeAenbHBIX YrieBofoponoB. ['omonorn. ®dusmueckne M XUMUYECKHE
CBOMCTBa IPENENbHBIX YIJIEBOJOPOAOB. Peakiuu ropenus u 3amenieHus. Haxoxxnenue B npupone
IIpeeNbHbIX YIIeBoaopooB. [Ipumenenre Merana.
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HenpenenbHble yrieBoaopoAbl. DTWICHOBBIM psii HENPEAEIbHBIX YIJIEBOJOPOJIOB. ODTHIIEH.
®u3nyecKUe U XMMUYECKHUE CBOICTBA 3TUJICHA.

AUETWIEHOBBIM DSl HENpEAEHbHBIX YrieBoaopodoB. AneruieH. CBoiCcTBa aleTHIIEHA.
IIpuMeHeHue aneTuieHa.

[TpousBoanbie yriaeBoaoponoB. KpaTkuii 0030p OpraHMYecKUX COCTUHEHUI: OJHOATOMHBIC
CIHUPTHI, KapOOHOBBIE KUCIOTHI, CJIOXKHBIE Y(PHUPHI, KUPBI, YIIEBOJbl, AMUHOKUCIOTHI, OenKu. Ponb
O€JIKOB B OpraHHU3Me.

[lonsiTHE O BBICOKOMOJEKYJSPHBIX BellecTBaXx. CTpyKTypa IMOJIMMEPOB: MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, CTEIIEHb NMouMepu3auuu. [lonuatuieH, noJunponusieH, NoJIMBUHUIXIOPUA.

JlemoHCcTpanmu:

Mogenu MOJEKyll OpPraHMYEeCKHUX coeauHeHudd. ['opeHue yriaeBogopoJ0B U OOHaApYKEHHUE
IIPOJIyKTOB X ropenusi. Kauecrsennas peaxkuus Ha sTwiieH. [lonydenue sTueHa.

PactBopenue stuiioBoro cnvpTta B BojJe. PacTBopenue rimnepuHa B BOJe€.

[Tony4yenue u cBOMCTBA YKCYCHOW KHCIOTHI. VccienoBanue CBOWCTB KUPOB: pacTBOPUMOCTH B
BOJIE U OPraHMYECKUX PACTBOPUTEIISIX.

KauecTBeHHBIE peakIK HA TJIIOKO3Y M Kpaxmall.

O3HakoMJyeHHE ¢ oOpa3uamMu U3Aeauil U3 NOJUATUIICHA, TOJIUIIPOIIMICHA, TOJUBUHUIXIOPUAA.

[IpakTrueckue pabOThl CrpyNIUPOBAHBI B OJIOKH — XMMHUYECKHUE TPAKTUKYMBbI, KOTOPBIE CIIY’KaT
HE TOJIbKO CPEJICTBOM 3aKpEIUICHHWs YMEHMH M HaBBIKOB, HO TaKXK€ M CPEICTBOM KOHTPOJS 3a
KayeCcTBOM UX CPOPMUPOBAHHOCTH.

3. TeMaTH4eckoe MUIAHUPOBAHNE ¢ YKA3aHHEM KOJUYECTBA YaCOB, OTBOJIMMBIX HA
OCBOEHHE KAKI0# TeMBbI

8 kmacce
Ne Pa3nen u HauMeHOBaHHeE TeM Bcero
1.1 4acoB
1 Pasnen 1. OcHOBHBIE NOHATHS XUMHUU 54
2 Paznen 2. Ilepuoanyeckuii 3aKOH M IEpUOJMYECKas CUCTEMa 7
XUMHAYECKUX DIIEMEHTOB
3 Pazgen 3. Crpoenue BemecTBa. XUMUYECKask CBS3b 7
4 | Pesepn 2
Hroro: 70
9 kaacc
Ne Pa3ne1 n HauMeHOBaHHeE TeM Bcero
.1 4acoB
1 [ToBTOpEHNE OCHOBHBIX BOIIPOCOB 8 Kacca 3
2 Paznen 1. Knaccuduxaryss XaMU4eCcKIX peaKiuii 6
3 Paznen 2. DnexTponuTuyeckas AUCCOIUAINS 7
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4 Pazpnen 3. [Nanorenst 5

5 Paznen 4. Kucnopon u cepa 6

6 Paznmen 5. Azor u docdop 8

7 Paznen 6. Yraepon u kpeMHui 9

8 Paznmen 7. O0mue cBoiicTBa METAIIOB 13

9 Paznmen 8. OCHOBBI OPraHUYECKON XUMUHU. 10

4 Pezeps 1
HWroro: 68
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