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Paboyasi nporpamma y4e0HOro npeamMera
«XHMHA»



1. Ilnannpyemble pe3yabTAThl OCBOCHUS YU4eOHOI0 npeaMera « XHMHSD)

.JII/I‘{HOCTHI)IC, MeTalpeaAMETHBIC

Jluunocmuvimu pe3ynbTaTaMyu U3y4eHUs IpeaMeTa « XUMUS» SIBISIFOTCS CIEAYIOLUE YMEHUS:

- OCO3HABaTh €AMHCTBO U LIEJIOCTHOCTh OKPY>KAIOLIEr0 MUPA, BO3MOKHOCTH €r0 03HABA€MOCTH U
OOBSICHUIMOCTH Ha OCHOBE JOCTHIKEHHI HAayKH; - MOCTEIIEHHO BBICTPAMBATh COOCTBEHHOE IIEJIOCTHOE
MHUPOBO33PEHHUE: OCO3HaBaTh MOTPEOHOCTh U TOTOBHOCTb K €CaMOOOpa3OBaHUIO, B TOM 4YMCJIE U B
pamMKax caMOCTOSATEIbHON JAESITEIbHOCTH BHE IIKOJIBI;

- OLICHMBATh JKU3HEHHbIE CUTYallUU C TOYKU 3pEHMs 0e30IacHOro odpasa *HU3HU M COXpaHEHUS
3/10pOBbBS;

- OLICHUBATh 3KOJOIMYECKUM PUCK B3aMMOOTHOLIEHUH Y€I0BeKa U MIPUPOJIbI;

- (hOpMHUPOBATH IKOJOTHUYECKOE MBIIIJICHUE: YMEHHE OLIEHUBATh CBOIO JEATEIBHOCTh M MOCTYIIKU
APYTUX JIIOJIeH C TOYKU 3PEHUsl COXPAHEHUs OKpY’Kalollel cpeibl - rapaHTa XHU3HU U OJaromnoyrydus
arozel Ha 3emie.

Memanpeomemnbimu pe3yipTaTaMu  M3y4deHHs Kypca «Xumus» B 8-9 kJaccax sBisercs
(dbopmupoBaHrEe YHUBEPCANBHBIX Y4eOHBIX neiictBuit (Y'Y ).

Pecynamuenvie YY/I:

— CaMOCTOSITENIbHO 00HAPYKMBATh 1 GOPMY/JIHPOBATH YUeOHYI0O NpOOJIeMy, OIpEAesTh LElb
yueOHOI IesTebHOCTH;

— BBIIBUTaTh BEPCUU PELICHUs IPOOIEMbI, 0CO3HABATH KOHEUHBIN pe3yibTarT,

— paboTas 1Mo IUIaHy, CBePSATh CBOM JICHCTBUSA C IENbI0 U, TIPU HEOOXOIUMOCTH, BHLIOUPATH U3
IPEUIOKEHHBIX U HCKATh CAMOCTOSITEIBHO CPE/ICTBA IOCTUKEHHUS LIEeIIH;

— (MHOMBHIyaJbHO WM B TIpyNne) IUIAH pelleHus IpoOJeMbl; HCIPABIATH OIMINOKU
CaMOCTOSITEIILHO;

—B JUajJore ¢ Y4UTEJIEM COBePIIEHCTBOBATH CAMOCTOSTEILHO BbIPAOOTaHHBIE KPUTEPUHU
OLIEHKH.

Yuenux:

- oOHapyXuBaeT U HopMyIUpPYyeT yueOHYyI0 MPoOIIeMy MO PyKOBOACTBOM YUUTEIIS;

- CTaBHUT LEJIb JEATEIBHOCTH HAa OCHOBE IOCTABJIEHHOM MpoOJeMbl M IpeiaraeT HECKOJIbKO
CI0CcO0O0B €€ JOCTHIKCHHS;

- CaMOCTOSITEJIBHO aHAIM3UPYET YCIOBUS JOCTHIKEHHUS LIEJIM Ha OCHOBE Y4Y€Ta BBIJCIICHHBIX
Y4YUTEJIEM OPUEHTHUPOB JICHCTBUS B HOBOM yUE€OHOM MaTepuae;

- IJITAHUPYET PECYPCHI I JOCTUKEHUS LIEIIH;

- Ha3bIBae€T TPYIHOCTH, C KOTOPHIMU CTOJIKHYJICSI IIPU PELICHUU 33/a4u, U IpeaaraeT myTH MxX
npeoiosieHust/ u30eranus B lanbHENIIEN 1eATeIbHOCTH.

Yuawguiica nonyuut BO3MOXXHOCTh HAYUUTHCS:

— CaMOCTOSITENIbHO CTABUTH HOBBIE yUeOHbIE 1I€JIU U 337a4u;

- CaMOCTOSITEIbHO CTPOUTD JKU3HEHHBIE IVIAaHBI BO BPEMEHHOU NMEPCIEKTUBE;

- IpU TUIAHUPOBAHUU JTOCTHUKEHUS L€Ied CaMOCTOATEIbHO M aJ€KBAaTHO YYMTHIBATH YCIOBUS U
CPEICTBA UX JOCTH)KECHHUS;

- BbI/ICJIATH AIbTEPHATUBHBIE CIIOCOOBI JOCTHXKEHUS LI€TN U BBIOMpaTh Hanbosee 3¢ eKTUBHBIN
croco0;

- a/IeKBaTHO OLEHMBATh CBOM BO3MOXKHOCTU JIOCTHIKEHHUS LI€TH ONpEIeNEHHON CII0XHOCTH B
Pa3IUYHBIX chepax caMOCTOATENbHOMN e TETbHOCTH.

Ilo3nagamenvuvie YY1

— aHAJU3UPOBATh, CPABHUBATD, KJIACCU(PHUIMPOBATh U 0000mAaTh (HAaKThl U sSBICHUSA. BBIABIATH
MIPUYMHBI U CJIEJCTBUS MPOCTHIX SBJICHUN;

- OCYLIECTBJISITh CpaBHEHHE, KJIacCU(UKAIINIO, CAMOCTOATEIBHO BHIOMpAst OCHOBAHUS U KPUTEPUU
JUIS YKa3aHHBIX JIOTHYECKHUX OIepaluii;




- CTPOHUTH JIOTHYECKOE PACCYKICHHE, BKJIIOYAIONIEE YCTAHOBJICHUE MPUYMHHOCIEICTBEHHBIX
CBsI3EH;

- CO31aBaTh CXEMATUYECKUE MOJICIH C BBIICJICHHEM CYIIECTBEHHBIX XapaKTePUCTHK O0BEKTA;

- COCTABJSATH TE3UCHI, Pa3IMUHbIE BUJIbI IJIAHOB (IIPOCTHIX, CJIOKHBIX U T.I1.);

- Ipeodpa3oBbIBaTh HH(GOPMAIIHMIO U3 OJTHOTO BUAA B APYToH (TabIUIy B TEKCT U TIp.);

- YMeTb OIpe/iesTh BO3MOXKHBIE HCTOUYHUKM HEOOXOJUMBIX CBEACHU, MPOU3BOJUTH IOUCK
nH(pOpMaIIUY, AHATU3UPOBATH U OIICHUBATH €€ JJOCTOBEPHOCTb.

Yuenuk:

- OCYIIECTBJISET PACIIUPECHHBIN MOUCK MH(POPMAIUU C UCIOIB30BAaHUEM PECYPCOB OMOIMOTEK U
WNutepnera;

- CUMTHIBaeT MH(OpPMAIHIO, TPEICTABICHHYIO C WCIOJIB30BAHUEM paHEE HEU3BECTHBIX 3HAKOB
(CUMBOJIOB) IPU HAJIMYMUU UCTOYHHKA, COACPKAILIETO UX TOJIKOBAHHUE;

- CO3/IaeT MOJICNIA M CXEMBI I petieHus 3a1ad. [lepeBoauT CII0KHYIO IO COCTaBy MHGOPMAIUIO
13 rpauuecKoro Wiv CUMBOJILHOTO MPECTABICHUS B TEKCT U HA000POT;

- YCTaHABIIMBAET B3aMMOCBSI3b OMMMCAHHBIX B TEKCTE COOBITHIA, SIBIICHUH, IPOIIECCOB;

- Y4acTBYET B POEKTHO- UCCIIE0BATEILCKOM 1eATEIbHOCTH;

— IPOBOAMT HAOIIOICHUE U SKCIIEPUMEHT I0JI PYKOBOJCTBOM yUUTEIS,

— OCYIIECTBIISIET BBIOOp HambOosee 3(h(HEKTHBHBIX CIIOCOOOB pEIICHHS 3a/1ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBU;

— JIaeT OTPEJICIICHUE TIOHITHSIM;

— yCTaHaBIUBAET MPUIUHHO-CIICACTBEHHBIE CBSI3H;

— 00001aeT TOHATHUA — OCYIIECTBISIET JIOTUYECKYIO OINEpaluio Mepexona OT BUIOBBIX
MPU3HAKOB K POJOBOMY TMOHSTHIO, OT TMOHSTHS C MCHBIIUM OOBEMOM K TMOHITHIO C OOJBIINM
00BEMOM;

— OCYIIECTBIISIET CpaBHEHHE M KiIacCU(UKAINIO, CAMOCTOATENHLHO BBIOMpAas OCHOBaHUS U
KPUTEPUH IS YKa3aHHBIX JJOTUYECKUX OTIePaLINiA;

— CTPOMT KJ1accu(UKAIMIO Ha OCHOBE JTUXOTOMUYECKOTO JIeJeHUs (HA OCHOBE OTPUIIAHHUS);

— CTPOUT JIOTMYECKOE PpaCCYXKICHHE, BKIIOYAOINIEE YCTAHOBJICHHE MPUYUMHHO-CIIECICTBEHHBIX
CBSI3CH;

— 0OBSCHSIET SIBJICHUS, TPOLIECCHI, CBSA3U U OTHOIICHHUS, BBISBIISIEMbIE B XO/1€ UCCIIEIOBAHMUS;

— 3HAeT OCHOBBI O3HAKOMUTEIBHOTO YTCHHUS;

— YMEET CTPYKTYPUPOBATh TEKCTHI (BBIIESET TJIABHOE U BTOPOCTENIEHHOE, TIaBHYIO HUJICI0 TEKCTa,
BBICTPAUBAET MOCJEI0BATEIBHOCTh OMUCHIBAEMBIX COOBITHI);

— CTaBUTH MPOOIEMyY, aprTyMEHTUPOBATh €€ aKTyallbHOCTb;

— CaMOCTOSITEJILHO MPOBOJNTH HCCIIEIOBAHNE HAa OCHOBE MPUMEHEHHUS METO0B HAOIIOJACHHUS U
SKCIEPUMEHTA.

Kommynuxamuenwvie YY/I:

- CaMOCTOSITENIbHO OPraHM30BbIBATH YIEOHOE B3aMMOJICHCTBUE B Tpymme (OmpeAensTh OOIIHe
LIEJTH, PACTIPEICNISITh POJIH, IOTOBAPUBATHCS APYT C IPYTOM H T.1.).

Yuenux:

— co0IrogaeT HOPMBI MyOJIMYHON Peur U periiaMeHT B MOHOJIOTE U AUCKYCCHU;

— TMOJIB3YETCS aJIEKBAaTHBIMH PEUEBBIMHU KJIMIIIE B MOHOJIOTE (ITyOJIUYHOM BBICTYIUIEHUH ), TUAJIOTE,
TMCKYCCHH;

— (hopmynupyeT coOCTBEHHOE MHEHHUE U MO3UIINI0, apPTyMEHTHUPYET UX;

— KOOPJMHHUPYET CBOIO TO3UIIMI0 C TO3UIMSIMH TMAapTHEPOB B COTPYAHUYECTBE MPH BHIPAOOTKE
00111eT0;

— yCTaHaBIUBAeT M CPABHUBAET Pa3HbIe TOUYKHU 3PEHUS, MPEXKAEC YeM NPUHUMATh DPEUICHUS U
JienaTh BBIOOD;

— CIIOPUT M OTCTaMBAET CBOIO TIO3UIIMIO HE BPaXA€OHBIM ISl ONTIOHEHTOB 00pa3oM;

— OCYIIECTBIISIET B3aWMHBI KOHTPOIb U OKa3blBa€T B COTPYAHHYECTBE HEOOXOAUMYIO
B3aMMOTIOMOIIIb;




— OPTraHU30BBIBACT U IUIAHUPYET Yy4yeOHOE COTPYIHMYECTBO C YUUTENEM U CBEPCTHUKAMH,
OTIPENIEINIATH 1eNN U (DYHKIIMHA YYACTHUKOB, CITIOCOOBI B3aMMO/ICHCTBHSI,

— yMmeeT paboTaTh B TPyMIe — YCTaHABIMBAET pabodyne OTHOMEHUs, Y)PEKTUBHO COTPYTHUYAET U
CHOCOOCTBYET MPOTYKTUBHOM KOOTIEPAIINY;

— MHTETPUPYETCS B TPYIIy CBEPCTHUKOB M CTPOUT TIPOJYKTHBHOE B3aUMOJICHCTBHE CO
CBCPCTHUKAMU U B3POCJIBIMHU,

— YUYHUTHIBaTh pa3Hble MHEHUS U HHTEPECH 1 000CHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

Yuawuiica norydanT BO3MOKHOCTh HAYYUTHCS:

— IPOIYKTHBHO pa3peliaTh KOH(IMKTHI HAa OCHOBE Yyuy€Ta HMHTEPECOB M TO3MLUH BceX
YYaCTHHUKOB, TIOUCKA M OIICHKH AJIbTEPHATHBHBIX CIIOCOOOB pa3pelieHus KOH(INKTOB,

— JIOTOBapUBAaTHCS U IPUXOAMUTH K OOIIEMY PEIICHHIO B COBMECTHOM JICATEIIBHOCTH, B TOM YHCIIC B
CUTyalluu CTOJIKHOBCHHS MHTCPCCOB,

— Opatb Ha ce0sl HHUIIMATHBY B OPraHU3alUi COBMECTHOTO JICHCTBUS (JIEIIOBOE JIUJEPCTBO);

— BJIaJICTh MOHOJIOTHYECKOW W  JUAJIOTHYECKOW (opMamMu pedd B  COOTBETCTBHH  C
rpaMMaTH4CCKUMHA U CHHTAKCUYCCKUMU HOPMAaMU POJHOIO A3bIKA,

— CIIeZIOBaTh MOPAJIbHO-3TUYECKUM U TICHXOJIOTHUECKUM TPUHIIMIIAM OOIIEHUS ¥ COTPYIHUYECTBA
Ha OCHOBC YBAXHUTCJIBbHOI'O OTHOIICHUA K HapTHépaM, BHUMAaHHUA K JIMYHOCTHU APYroro, aiCKBaTHOIro
MEXJIMYHOCTHOTO BOCIIPHSITUS, TOTOBHOCTH aJICKBATHO PEarupoBaTh HA HYXXIbI JIPYTHX, B YACTHOCTH
OKa3bIBaTh TOMOIIh ¥ YMOIMOHAIBHYIO MOAEPIKKY MapTHEPAM B TIPOIECCE JOCTHKCHUS OOIICH IeTTn
COBMECTHOH JIESATEIILHOCTH.

IIpenmeTHbIe pe3yJibTATHI OCBOEHHSI KYpca XHUMUHM HA YPOBHE  OCHOBHOTI'0O o0urero
00pa3oBaHUsl MPEANOJIATAKT, YTO Y yJamerocsi cGOpMUpOBaHBI:

e (dopMupoBaHUE NEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MPECTABICHUI O BEIIECTBAX, UX
MNpeBpalICHUAX W MNPAKTHUYCCKOM MNPUMCHCHHHU, OBJIAJCHUC MOHSITUHHBIM arrmaparoMm H
CUMBOJIMYECKUM SI3bIKOM XUMUH;

® OCO3HAHHWE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XHMMHUYECKONM HayKkd Kak oOriactu
COBPCMCHHOI'O €CTCCTBO3HAHUA, XUMHNYCCKUX HpeBpaHIGHI/If/'I HCOPraHNMYCCKUX M OPTraHUYCCKUX
BEIIECTB KaK OCHOBBI MHOTHUX SIBIICHUI UBOW M HEXXUBOU MPUPOJIBI; YIIIyOJIEHUE MTPEICTaBICHHIA
0 MaTCprajJibHOM CANHCTBEC MHUPA,

® OBJIQJICHUE OCHOBAMH XHMHYECKON TPaMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATh U
OOBEKTUBHO OIICHUBATH JKU3HEHHBIE CUTYallUW, CBA3aHHBIE C XUMHUEH, HaBBIKAMH O€30MacHOTO
O6paHIeHI/I$I C BCUICCTBaMU, MCIIOJIb3YCEMbIMHU B HOBCGI[HGBHOﬁ KU3HH; YMCHHUEM aHAJIM3UPOBATh U
IUTAHUPOBATh JKOJIOTUYECKH Oe30MacHOe TOBEACHHE B IENSIX COXpPAHEHHUS 3JI0pPOBbI H
OKpY>KaroIlIeu Cpeibl;

e (opMHUpOBaHHE YMEHUM YCTAaHABIWBATH CBSI3M MEXIYy peadbHO HAOII0IaeMbIMU
XUMHYECKUMHU SIBJICHUSMH U TPOIECCAMH, MPOUCXOASIIMMUA B MUKPOMHUPE, OOBSICHATH MPHUUUHBI
MHOFOO6paSI/I$I BCIIECTB, 3aBUCUMOCTh HUX CBOMCTB OT COCTaBa M CTPOCHUS, a TAKKC 3aBUCUMOCTD
MIPUMEHEHHUSI BELIECTB OT UX CBOWCTB;

e MpPUOOpPETEeHHE OMbITa HCIONB30BAHMS PA3IMUYHBIX METOJOB HW3Y4YCHHsI BEIIECTB:
H&6HIO)1€HI/I${ 3a UX MPEBPALICHUAMU IIPHU MPOBECACHNHN HCCIIOXHBIX XUMHYCCKUX OKCIICPUMEHTOB C
HCIOJIb30BaHUEM JIA0OPATOPHOTO 000PYI0BaHUS U TPHUOOPOB;

e (dopMupoBaHUE MMPEACTABICHUI 0 3HAYCHUN XUMUYECKOW HAYKU B PEIICHUH COBPEMEHHBIX
sKosiornueckux mpl) GpopmupoBaHue mepBoHAYATBHBIX CHCTEMATU3UPOBAHHBIX MPEACTABICHUN O
BCIICCTBAX, HUX IMPEBPAICHUAX W TMPAKTHYCCKOM MPHUMCHCHUH, OBJIAACHHUC MOHSATUHHBIM
arrapaToM U CUMBOJIMYECKUM S3bIKOM XUMUU;

® s CJEMBIX W CIA0OBUISAIIMX OOYYArOIIUXCS: BIaJICHUE MPaBUJIAMU 3aIHCH XUMUYECKUX
(dhopmys ¢ UCTIONIb30BaHUEM PelibePHO-TOUeUHOMN cucTeMbl 0003HaueHu# JI.bpaiins;

® I 06yqa101111/1xc;1 C OrpaHUYCHHBIMH BO3MOXHOCTAMU 3J0POBBA:. BIAACHUE OCHOBHBIMU
JOCTYIIHBIMU METOJIaMH HAyYHOI'0 NTO3HAHUS, UCIIOJIb3yEMBIMU B XUMUHU.

BrinyckHuk HaydnTes:



® XapakTepHU30BaThb OCHOBHBIE METO/IbI IO3HAHMS: HAOIIOACHNE, U3MEPEHUE, SKCIIEPUMEHT;

® ONNCHIBATH CBOWCTBA TBEPJBIX, JKUAKUX, Ta3000pa3HBIX BEIIECTB, BBIACHAS HUX
CYLIECTBEHHbIE IPU3HAKHY;

® pacKpbIBaTh CMbICII OCHOBHBIX XUMHUYECKUX MOHATUH «aTOM», «MOJIEKYJIa», «XUMUYECKUN
JIEMEHT», «IIPOCTOE BELIECTBOY, «CIOMKHOE BEIIECTBOY», «BAICHTHOCTbY, «XMMHUUYECKasi PEaKLUsi»,
UCTIOJIB3Ys 3HAKOBYIO CUCTEMY XUMHH;

® pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHsI MAacCChl BEILIECTB, OCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TEOPHH;

® pa3nuyaTh XMMUYECKHE U (PU3HUECKUE SBICHUS;

® Ha3bIBaTh XMMHUYECKHE JIEMEHTHI;

® ONpEAEATh COCTAB BEILECTB 10 UX (hopMyiiam;

® ONpeAesATh BAJICHTHOCTh aTOMa JIEMEHTA B COEJUHEHUSX;

® ONpeAeATh TUIl XUMHUECKUX PeaKIHii;

® Ha3bIBaTh MPU3HAKH U YCIOBUS MPOTEKAHUS XUMHUUECKUX PEAKIIHIA;

® BBIABIITH IOPU3HAKHM,  CBUJETEIbCTBYIOIIHE O IPOTEKaHUU XUMHUYECKON
PEaKIMK IPU BBITOJTHEHUN XUMHUYECKOTO OTIbITA;

® COCTaBJISITH (POPMYJIbI OMHAPHBIX COCTUHEHUI;
COCTABJIATh YPABHEHUSI XUMUYECKUX PEAKIINH;
coOnroaarh rnpaBuiia 6€30MacHoOi paboThI IPU MPOBEACHUHN OIIBITOB;
H0JIb30BAThCS JIAOOPATOPHBIM 00OPYIOBAHUEM U ITOCY101];
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;
BBIYHUCIIATH MAaCCOBYIO JI0JII0 XMMUYECKOI'0 3JIEMEHTA 110 (JOpPMYJIe COETUHEHNUS;

® BBIYHCIATH KOJIMYECTBO, OOBEM MM MacCy BelIecTBa MO KOJIUYECTBY, O0BEMY, Macce
pEeareHToB WU MPOIYKTOB PEAKIIUH;

® XapakTepu30BaTh (PU3MYECKHE M XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KHUCIOPOAA H
BOJIOPOJ1a;

® [10JIy4aTh, COOMPATH KUCIOPOJ U BOJOPO;
pacIio3HaBaTh ONBITHBIM ITyTEM Ia3000pa3HOT0 BELIECTBA: KUCIOPO, BOJOPO/;
PacKpbIBaTh CMBICI 3aKOHA ABOraipo;
PacKpbIBaTh CMBICI OHATUN «TEMJIOBON 3PPEKT peakum», «KMOJISIPHBIA 00BEM»;
XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBONCTBA BOJIBI;
PacKpbIBaTh CMBICH IIOHATHUS «PACTBOPY;
BBIUNCIIATh MACCOBYIO JIOJIFO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;
IIPUTOTOBJISATH PACTBOPBI C ONPEIECIEHHON MacCOBOM JJOJIEN paCTBOPEHHOIO BEILIECTBA;
OINPEAEIIATh IPUHAJIEKHOCTD BELLIECTB K ONPEAEIEHHOMY KJIacCy COEIUHEHU;
COCTaBJIATh (OPMYJIbI HEOPTaHUYECKUX COETMHEHNI U3yUEHHBIX KIacCOB;

® [POBOJUTH  OIBITHI, MOATBEPXKJAIOIIUE  XUMUYECKHE CBOMICTB W3Y4YECHHBIX
KJIACCOB HEOPTraHMYECKHX BEILIECTB;

® PpacHo3HaBaTh ONBITHBIM IIyTEM PAaCTBOPOB KHCIOT M IIENOYEH MO M3MEHEHHIO OKpPacKd
MHMKATOPA;

® XapaKTepHU30BaTh B3aUMOCBSA3b MEXKIY KJIaCCaMU HEOPTaHUYECKUX COEIMHEHU;

e packpbiBaTh cMbIch [lepuoanueckoro 3akona [I.1. Menaeneesa;

® OOBACHATH (PU3UUECKUN CMBICI aTOMHOTO (IOPSAAKOBOT0) HOMEpa XMMHUECKOTO 3JIE€MEHTa,
HOMEPOB I'PYIIIBI U NTeproja B nepuoandeckoit cucreme [[.11. Menneneesa;

® 00BACHATH 3aKOHOMEPHOCTH U3MEHEHHsI CTPOCHHS aTOMOB, CBOWCTB 3JIEMEHTOB B IpeJieNnax
MaJIbIX NEPUOJIOB U IJIaBHBIX MOATIPYIIIL;

® XapaKTepHU30BaTh XWMHUYECKHE DJIEMEHThl (OT BOJOPOAA 1O KaJbIMs) Ha OCHOBE HX
MOJIOXKEHU B mepuoandeckoit cucreme /.M. MenaeneeBa 1 0cCOOEHHOCTEH CTPOCHUS UX aTOMOB;

® COCTaBJISITb CXEMBbl CTPOEHHUSI aTOMOB INEpBbIX 20 3JIEMEHTOB NEPUOJUYECKONW CUCTEMBI



JI.1. Menneneera;

® PacKpbIBaTh CMBICI MOHATUH: «XUMUYECKAs CBA3bY, «IIEKTPOOTPULIATEIIEHOCThY;

® XapakTepHU30BaTh 3aBUCHUMOCTH (PU3MUECKUX CBOMICTB BELIECTB OT THUIA KPHCTAIMYECKOM
PEIIEeTKY;

® ONpeAeNATh BUJ XUMHUUECKOM CBSA3M B HEOPTaHHMUECKUX COCTMHEHUSX;

e 1300pakaTb CXEMbI CTPOCHUS MOJIEKY T BELIECTB, 00pa30BaHHBIX PA3HBIMH

BUJAMU XUMHUYECKUX CBSA3CH;

® pacKpblBaTb  CMBICI  IOHATHH  «HOH», «KaTHOH», «AHUOH»,  «DJIEKTPOJIUTHI»,
«HEDIICKTPOJIUTBI», «IIEKTPOIUTHUECKAsT  AUCCOLUALMY, «OKHUCIIUTEIbY, «CTETCHb
OKHCJICHUS», BOCCTAHOBUTEIIbY, OKUCIICHUE», BOCCTAHOBIICHUEY;

® ONpeAeATh CTEIEHb OKHCICHUS aTOMa JIEMEHTA B COCIMHEHHH;

® PaCKpbIBATh CMBICI TEOPHH AIEKTPOIUTHIECKOH AUCCOLUAIINH;

® COCTaBJIATh YPAaBHEHUsI AIEKTPOIUTUYECKON AUCCOLUAIMU KUCIIOT, IeJI0Yei, Comel;

® OOBACHATH CYIIHOCTb IPOLECCA 3JIEKTPOJUTHUYECKON IUCCOLMALMN M PEAKUUH HOHHOTO
oOMeHa;

® COCTaBJIATH MOJIHBIC M COKPAILIICHHBIE MOHHBIE YpaBHEHUS peakluu 0OMeHa;

OIpesieNATh BO3MOXKHOCTb ITPOTEKaHHsI PeaKIIMii HOHHOTO 0OMEHa;

IPOBOJUTH PEAKIINH, IOATBEPKIAIOIINE KAaUeCTBEHHBIM COCTaB pa3IMUHBIX BELIECTB;
OIpeNieNATh OKHCIUTEIb U BOCCTAHOBUTENb;

COCTaBJIATh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA;

Ha3bIBaTh (haKTOPHI, BIUSIOIINE HA CKOPOCTh XMMUYECKOH peakium;

KJIacCU(UIUPOBATh XMMUYECKHAE PEAKIIMH 110 PA3IMYHBIM IPU3HAKAM;

XapaKTepU30BaTh B3aMMOCBSI3b MEXKIY COCTAaBOM, CTPOCHHEM M CBOICTBAMHU HEMETAIIJIOB;
IPOBOJUTH  OIBITHI 10 HOJYYEHHUIO0, COOUPAHUIO U U3YyUEHUIO XHUMHYECKUX
CBOWCTB Ta3000pa3HbIX BEIIECTB: YIIEKUCIIOTO ra3a, aMMHaKa;

® pacro3HaBaTh OMBITHBIM ITyTEM I'a3000pa3HOTO BEIIECTBA: YIIEKUCIBIN Ta3 U aMMHUAK;

® XapaKTepHU30BaTh B3aMMOCBS3b MEKIY COCTABOM, CTPOSHHEM U CBOHCTBAMHU METAJLIOB,;

e Ha3bIBaThb OpPraHMYECKHE BeIlecTBa MO UX (opmyie: MeraH, 3TaH, 3TUJIEH, METAHOI,
ATaHOJ, TJMLEPHUH, YKCyCHas KHCIIOTa, AMHHOYKCYCHAas KHCJIOTa, CTEAapUHOBas KHCJIOTa,
OJIEMHOBAs KUCIIOTA, TIII0K034;

® OICHMBATH BIHMSHHE XUMHUYECKOTO 3arps3HEHHsS OKpYXKAloIleld Cpeasl Ha OpraHu3M
YeJI0BEKa;

® TPaMOTHO OOpamaThCs ¢ BEIIECTBAMU B TIOBCEHEBHOM KHU3HM;

® OmnpeAensaTb BO3MOXKHOCTb  IPOTEKAaHUs  peakUuil  HEKOTOpBIX  MpeAcTaBUTENeH
OpPTaHUYECKUX BEHIECTB C KHUCIOPOIOM, BOJOPOIOM, METAJIIAMH, OCHOBAHUSIMH, TATIOT€HAMH.

BBIHyCKHI/IK MMOJIYYUT BO3MOKHOCTb HAYYHUTHCA:

® BBIJBUTATh U IIPOBEPATH JKCIIEPUMEHTAIBHO TUIIOTE3bl O XUMUYECKUX CBOMCTBAX BELIECTB
Ha OCHOBE MX COCTaBa M CTPOEHHUS, MX CIOCOOHOCTH BCTyNaTb B XHMHUYECKUE PEAKIHU, O
XapakTepe U MPOLyKTaX Pa3IMUHbIX XUMUUYECKUX PEAKIUM;

® XapaKTepHU30BaTh BELIECTBA II0 COCTaBy, CTPOCHUI0O M CBOMCTBaM, YCTAaHABJIMBATh
IIPUYMHHO-CIIEACTBEHHBIEC CBSA3U MEXKY JAHHBIMU XapaKTEPUCTUKAMU BEILECTBA;

® COCTaBJIATh MOJIEKYJIAPHBIE U IIOJIHBIE MOHHBIE YPAaBHEHMS II0 COKpPAILCHHBIM HOHHBIM
YPaBHEHUSM;

® [POrHO3MPOBATH  CIIOCOOHOCTH  BEIIECTBA  MPOSBIATH  OKUCIUTEIbHBIE  WJIH
BOCCTAHOBUTEJIBHBIE CBOWCTBA C YYETOM CTEIEHEW OKHCIEHUs 3JIEMEHTOB, BXOIALIUX B €rO
COCTaB;

® COCTaBJISITh YPAaBHEHMS PEAKLUH, COOTBETCTBYIOIIMX ITOCIIEIOBATEIBHOCTH NPEBPALICHUMN
HEOPraHWYECKUX BEIECTB Pa3IMYHBIX KIACCOB;



® BBIIBUTaTh M TPOBEPSITH DSKCIEPUMEHTAIBHO THUIIOTE3bl O pe3yJibTaTaX BO3JEHCTBUS
pa3nuYHbIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKOHN peaKkinu;

® JCNOJb30BaTh MPHOOPETEHHBbIE 3HAHUS JJS SKOJIOTMYECKM TPAaMOTHOTO IIOBEACHUS B
OKpY>Karolleu cpelie;

® HCIIOJIb30BaTh HpI/I06peTeHHBIe KIIFOYCBBIC KOMIICTCHIHWU IPHU BBIIOJHCHUU IIPOCKTOB U
y4eOHO-HMCCIIeJOBATENbCKUX 33/1a4 110 U3yYSHHIO CBOMCTB, CIIOCOOOB MOJIyYEHHS M PacTiO3HABAHHS
BEIIECTB;

e O00BEKTUBHO OLEHUBATh MH(POPMAIIHIO O BEHIECTBAX U XUMUYECKUX MPOIECCAX;

® KPUTHYECKH OTHOCHTHCS K TICEBAOHAYyYHOU MH(MOpManuu, HeITOOPOCOBECTHOW peKiiaMe B
CpeacTBax MaccoBoi HHGOpMaIUu;

® (OCO3HaBaTb 3HAUYCHUC TCOPCTHUYCCKUX 3HAHUM 1O XUMHHU JJISL HpaKTquCKOﬁ JCATCIIbHOCTHU
YeNoBeKa;

¢ CO3J1aBaTb MOACIN U CXEMbI JJIS PCIICHUA y‘-Ie6HLIX U IIO3HABATCJIbHBIX 3aJa4, IOHUMAaThb
HE0OXOIUMOCTh COOIOICHUS MPEANUCAHNUN, MTPEAaraéMblX B MHCTPYKLHUAX MO UCHOJIB30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOW XMMUU H JP.

2. Conep:xaHue y4eOHOro npeamera « XuMus»
HA YPOBHE OCHOBHOI'0 00111er0 00pa30BaHUs

8 kiacc.

Paznen 1. OcHoBHBIE NOHATUS XUMUHU (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX IIPEICTaBICHUN)

IIpenmer xumuu. XuMmus Kak 4acTb €CTECTBO3HAHMA. BemectBa u ux cBoicrBa. YucTble
BEIIECTBA M CMECH. MeTOo/Ibl TIO3HAHKs B XUMUU: HaOmoneHne, sKkcrepuMenT. [Ipuemsr Ge3omacHo
paboTsl ¢ 00opynoBaHueEM U BelecTBaMu. CTpOeHHE MIJIaMEHH.

Yucteie BemiectBa U cmecd. CrnocoObl OYMCTKHM BEIIECTB: OTCTaMBaHHWE, (UIBTPOBAHHE,
BBIIIAPUBAHUE, KPUCTAIIM3ALNS, TUCTUILIALUA. PU3NUECKUEe U XUMUYECKHUE SBJICHUS. XUMUYECKUE
peakuuu. [lpu3HaKW XUMHUYECKUX pPEAKLUI M YCIOBHUS BO3HUKHOBEHHMS M TEUEHUS XUMHUYECKHUX
peaKuui.

ATOMBI, MOJEKyJIbl W HOHBL. BemiecTBa MOJIEKYJSIPHOTO M HEMOJIEKYJISIPHOTO CTPOECHHS.
Kpucrannuueckue u amopdHble BemiecTBa. KpucTamnuueckue pemieTKu: HOHHAs, aToMHas |
MoJeKyJisipHasi. [IpocTeie M Cl0KHBIE BeleCTBA. XUMUYECKUN 3JIEMEHT. MeTamibl U1 HEMETaJlIbl.
AToMHasg eauHuna Maccel. OTHOCUTENbHAs aTOMHAas Macca. SI3bIK XMMHUU. 3HAKM XUMHYECKHUX
AJIEMEHTOB. 3aKOH IIOCTOSHCTBAa COCTaBa BellecTBa. XuMuyeckue ¢(opmynsl. OTHOcHUTENbHAs
MOJIEKyJIipHas Macca. KadecTBeHHBI M KOJMYECTBEHHBIN COCTaB BelleCcTBa. BbIYMCIEHHS MO
XUMHYeCcKUM (popmynam. MaccoBast 10711 XMMHYECKOTO 2JIEMEHTA B CJI0KHOM BEIIECTBE.

BanenTHOCTh XUMHUECKUX 371eMeHTOB. OmpesaeneHne BaJIEHTHOCTH 3JEMEHTOB Mo (opmysiam
OuHapHbIX coeauHeHud. CocTaBieHHE XUMHUYECKUX (OpMysn OWHApHBIX COEIMHEHUH 110
BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIpHOE yuyeHue. 3aKOH COXpaHEHHs] Macchl BeulecTB. JKU3Hb U 1€ATeIbHOCTh
M.B. JlomoHOCOBa. XUMUYECKHE YPABHEHUS. TUIIBI XUMUYECKUX PEAKLIUN.

Kucnopon. Haxoxnenne B mnpupoae. I[lomyuenue kuciopoma B Jaboparopuu U
IPOMBINUIEHHOCTH. PDu3nueckue W XHMHUYECKME CBOWCTBAa Kuciaoponaa. l'opeHume. Oxcupsl.
IIpumenenne kucnopoma. Kpyrosopor kucnopoma B mpupoge. O30H, amioTpomusi KHCIOPOJA.
Bozayx u ero cocras. 3amura aTMOC(EepHOTro BO3/AyXa OT 3arps3HEHUI.

Bomopon. Haxoxnenue B mpupoje. [lomyuenue Bomopoaa B 1abopaTopuu U MPOMBIIIIEHHOCTH.
dusnuecKkue 1 XUMHUYECKHE CBOWCTBA Bojopoa. Bogopoa — BocctaHOBUTENNb. Mepbl 6€30M1aCHOCTH
npu pabote ¢ BogopooMm. [Ipumenenne Bogoposa.

Bona. Merozs! onpeneneHus coctaBa BOAbI — aHAIW3 U CUHTE3. DHU3NYECKUE CBOWCTBA BOBI.
Bopa B mpupoie 1 crmocoObl ee 0unCTKH. Adpariys BoJibl. XUMUYECKHE CBOKWCTBA BOIbI. [IpumeHeHne
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BoAbl. Boma — pacrBopurens. PacTBOpUMOCTB BelECTB B BoJe. MaccoBast 10 pacTBOPEHHOTO
BEILIECTBA.

KonuuectBennbie oTHoueHus B xumuu. Konnuecto BemectBa. Moiib. MossipHas Macca. 3akoH
ABorazipo. Monsipublii 00beM ra3oB. OTHOCHTENbHAs IMJIOTHOCTH ra3oB. OOBEMHBIE OTHOILICHUS
ra3oB [PU XUMHUYECKUX PEaAKITUIX.

Baxneiiimme kiaccel HeEOpraHM4eckux coeAuHeHud. OKCHIBI: COCTaB, KiacCH(pHUKaIus.
OcHOBHbIE U KUCTOTHBIE OKCcHbl. HoMeHkiatypa okcuaoB. Ou3nueckue U XUMUUYECKHE CBOMCTBA,
MOJIyYEHUE U IPUMEHEHUE OKCUIOB.

I'mapoxcunpl. Knaccugukamus ruapoxkcunos. OcaoBanust. Coctas. Llenoun u HepacTBOpUMBIE
ocHoBaHus. HomeHknarypa. @usznueckue ©W XHMHUYECKHE CBOMCTBAa OCHOBaHuM. Peakuus
HelTpanu3anuu. [lonydenne u npuMeHeHne OCHOBaHUH. AM(OTEPHBIE OKCUIBI U THIPOKCH/IBI.

Kucnorel. CocraB. Knaccudukanus. Homenkmarypa. dusndeckue U XUMHUUYECKHE CBOMCTBA
KHUCJIOT. BBITECHUTENBHBIN PsAJl METAJIOB.

Comu. CocraB. Knaccudukanus. Homenknarypa. @usnueckue cBoicTBa cojieil. PactBopumocTs
coJiell B BoJie. XUMHMUECKHE cBOicTBa cosiel. CriocoObl nostyueHus coseil. [Ipumenenue cone.

['eneTnueckas CBA3b MEXy OCHOBHBIMH KJIACCAaMU HEOPTraHUYECKUX COCTUHEHMII.

JemoncTtpamuu. O3HaKOMIJICHHE ¢ 00pa3liaMy MPOCTHIX U CIOXKHBIX BemiecTB. CIIOCOOBI OUHCTKU
BEIIECTB: KPHUCTAJUIM3AIMS, AUCTWUIALUSA, Xpomarorpadus. ONBITH, MOATBEPKIAIONINE 3aKOH
COXpaHEHHUs MacChl BEIIECTB.

[Tomydyenue u coOupaHue KUCIOPOJa METOJIOM BHITECHEHHs BO3Ayxa W BojAbl. OmpeneneHue
cocraBa Bo3ayxa. Komiekiust HeTH, KAMEHHOTO YIJISl ¥ TIPOYKTOB UX MEePEPadOTKH.

[Tonyuyenue Bogopoaa B anmapare Kuma, mpoBepka BogopoAa Ha YUCTOTY, FOPEHHUE BOJIOPOJA,
coOupaHue BOJOPOa METOJIOM BHITECHEHUS BO3/IyXa U BOJIBI.

Amnamn3 Boasl. CUHTE3 BOJBI.
3HaKOMCTBO ¢ oOpa3liaMu OKCHJIOB, KHUCJIOT, OCHOBaHUU U cojeil. Heltpanuzanus ménoun
KHCJIOTOM B IPUCYTCTBUU UHJIUKATOPA.

JlaGopaTopHbie omnbITh. PaccMoTpeHne BeHIECTB € pa3iMYHBIMU (DU3UYECKUMHU CBONCTBAMU.
Pasznenenne cmecu ¢ momonibio MarauTa. [lpumeps! pusndecknx u XuMudeckux siBjieHuii. Peakimm,
WJUTIOCTPUPYIOIIME OCHOBHBIE MTPU3HAKU XapaKTePHBIX peakiuu. Pa3nokenrne oCHOBHOTO KapOoHaTta
meau (I1). Peakuus 3aMenieHrst MeIU KeEIe30M.

O3HakomiIeHHE C 00pa3aMu OKCUIOB.

BzaumopeiictBue Bogopona ¢ okcunom meau (11).

OMBITHI, TOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA KUCIIOT, OCHOBAHUH.

[TpakTrueckue paboOTHI

e [IpaBuna TexHWKHM O0E€30MAaCHOCTH TpH paboTe B XUMHYECKOM KaOuHeTe. O3HAKOMIICHHE C
71a00paTOpPHBIM 000y IOBAaHUEM.

e OuncTka 3arpsi3HEHHON MOBAPEHHOM COJIH.

e [lonydeHnue u cBOKCTBA KUCIOpOAA

e [Tonydyenue BOgOpO1a ¥ U3yYEHUE €0 CBOMCTB.

e [IpuroroBiaeHue pacTBOPOB COJEH C ONPEACIEHHOW MacCOBOM JOJEH PpacTBOPEHHOTO
BEILIECTBA.

e PemieHne »SKCIEpUMEHTANBHBIX 337ad 10 TeMe «OCHOBHBIE KJIACChl HEOPraHUYECKUX
COCTUHEHUIN.

PacueTHsble 3anaun:

Brruucienne OTHOCHTETHRHON MOJIEKYJIIPHOM Macchl BemiecTBa 1o (opmyne. Bwruucnenue
MAacCOBOM JIONM JJIEMEHTa B XHMHUYECKOM COEJAMHEHUU. Y CTAHOBJIICHHE NpOCTeHIiel (GopMyIibl
BEII[ECTBA 110 MACCOBBIM JIOJISIM DJIEMEHTOB.

Haxoxxnenne maccoBoil A0aM pacTBOPEHHOTO BELIECTBA B pacTBOpe. BrluncieHune macchl
PacTBOPEHHOTO BEIIECTBA M BOJIBI JJISI PUTOTOBIICHUS PACTBOPA OMPEACIEHHON KOHIIEHTPAIUH.

OOBEMHBIE OTHOIIIEHUS Ta30B MPH XUMHYECKHUX PEaKIIHsIX.



Brrancnenuss Mo XUMUYECKUM YpaBHEHUSM MacChl, 00bEMa M KOJMYECTBA BEIIECTBA OJHOTO W3
MPOJIYKTOB pEaKIMK IO Macce€ HCXOJHOTO BEMIeCTBa, O0BEMY WIIM KOJMYECTBY BEIIECTBA,
COAEPKAILETO ONPEAECIEHHYIO 100 IIPUMECEHN.

Paznen 2. Ilepuoandeckuii 3aKOH W IEepUOJUYECKas CUCTEMa XUMHUYECKUX siemeHtoB J[.U.
MenneneeBa. CtpoeHue aToma.

[TepBble TIONBITKK KiacCHU(pUKAIIMH XUMHUYECKUX dJeMeHTOB. [loHsATHE O Tpymmax CXOIHBIX
anemMeHTOB. EcTecTBeHHBIE ceMEWCTBAa IIEIOYHBIX METAUIOB U TaJOreHOB. biaropojHbie rassbl.
[lepuonnueckuii 3axkon J.M.MenneneeBa. Ilepuoandeckas cucteMa Kak €CTECTBEHHO — HAay4dHOE
KJaccu(uKanus XMMUYECKUX 3JeMeHTOB. TalOnuunas ¢opma MpencTaBleHUs KIacCUPUKAIIH
XUMUYECKHX 2eMeHTOB. CTpyktypa Tabmunbl «llepuoandeckas cucTeMa XHMHYECKUX SJIEMEHTOB
A.W. MengeneeBa» (kopotkas ¢opma): A- u b- rpynmel, nepuoapl. Duzndeckwii CMBICT
MOPSIZIKOBOTO JIEMEHTA, HOMEpPa Iepruoa, HoMepa Ipynibl (sl 3JIEMEHTOB A-TPYIIII).

CtpoeHue artoma: sIpo W DIIEKTpOHHAs 000j04yka. CoCTaB aTOMHBIX SAep: MPOTOHBI U
HeWTpoHbl. M30TOmBI. 3apsa aTOMHOIO sipa, MacCOBO€ YMCIIO, OTHOCHUTEJIbHAs aTOMHas Macca.
CoBpemenHast QOpMYITUPOBKA MOHATHS «XUMHYECKHIA AIIEMEHT.

DNeKTpoHHass 000J0YKa aToMa: MOHATHE 00 IHEPTETUYECKOM yYPOBHE (DJIICKTPOHHOM CJIOE), €r0
E€MKOCTU. 3aloJIHEHHE JJIEKTPOHHBIX CJIOEB Y aTOMOB 3JIEMEHTOB NEPBOTO — TPETHETO IMEPUOJIOB.
CoBpeMeHHast pOpMyITMPOBKa EPHOTUIECKOTO 3aKOHA.

3HaueHue nepuoguueckoro 3akoHa. Hayunble noctwxenus .M. MenzaeneeBa: ucnpaBieHHUeE
OTHOCUTENIbHBIX aTOMHBIX MacC, TNPEACKAa3aHHE CYIIECTBOBAHUS HEOTKPBITHIX SJIEMEHTOB,
MEPECTAHOBKH XMMHUYECKUX 3JIEMEHTOB B MEPHOAUYECKON cucteme. Ku3zHb u aearenbHocTs [I.M.
Menneneena.

JemoHcTpanuu:

®du3nyeckue CBOMCTBa IIEJIOYHBIX METAJNIOB. B3anmojaeiicTBHE OKCHUIOB HATpHs, MarHus,
docdopa, cepsl ¢ BOJIOH, UCCIICIOBAHUE CBOWCTB MOJTYYCHHBIX IPOAYKTOB. B3aumoeiicTBue HaTpus
U KaJus ¢ BoJoi. @U3HMYeCKre CBONCTBA raJIOreHOB. B3anmonelicTBie allFOMUHUS € XJIOPOM, OPOMOM
1 110JI0M.

Paznen 3. CtpoeHue BemiecTna.

DNIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIeMEHTOB. OCHOBHBIE BHUJbI XMMHYECKOW CBS3U:
KOBAJICHTHAsI HETOJIApHAsi, KOBAJCHTHAas TMOJspHas, WOHHAsA. BaJeHTHOCTh 3JIEMEHTOB B CBETE
aeKTpoHHOU Teopun. CTeneHb okuciaeHus. [IpaBuna onpeaeneHus CTeneHe OKUCICHUs JIEMEHTOB.

JemMoHcTpanuu:

CormnocraBnenne (PU3NKO-XUMUYECKUX CBOWCTB COEAMHEHUN C KOBAJECHTHBIMH W HOHHBIMHU
CBSI3SIMU.

9 kjacc.

Pasznen 1. MHOroo0Opasue XUMHYECKUX PEaKIUil.

Knaccudukanuss XUMUYECKUX PEAKIUN: pEaKkuuu COCAMHEHUS, Pa3JIOKECHHs, 3aMelIeHUs,
oOMeHa. OKHCIUTENbHO-BOCCTAHOBUTEbHBIE peakiuu. OKUCIUTENh, BOCCTAHOBUTEIND, IMPOIIECCHI
OKUCTIEHUsT W BoccTaHOBieHHs. (CoOcCTaBlieHWE YpaBHEHUNU OKHUCIHMTEIBHO -BOCCTAHOBUTEIBHBIX
peaxIuii C MOMOIIBI0 METO/1a NIEKTPOHHOTO OanaHca.

TennoBbie d3QPEKTHl XUMUYECKUX PEAKIUNA. DK30TEPMUUYECKHUE U SHIOTCPMUUECKHE PEAKIUU.
TepMoxumMuueckue ypaBHeHus. PacueTsl 10 TEpMOXUMHUUECKUM YPABHEHUSM.

CKOpOCTh XMMHYECKUX peakiuui. @DakTopbl, BIUAIOIIAE Ha CKOPOCTh XUMHYECKTX
pEeaKuui. [IepBoHauabHOE MPEACTABICHUE O KaTaIU3e.

O6parumbie peakiun. [IoHATHE 0 XUMUYECKOM PaBHOBECHH.

XUMHYECKUE PEAKIIMHU B BOAHBIX PACTBOpaX. DNEKTPOJIUTHI U HEANNEKTPOIUThl. Monbl. KaTnonsl
Y aHUOHBI. ['uapaTHas Teopusi paCTBOPOB. DIIEKTPOJIUTHYECKAs THCCOLMAIMS KUCIOT, OCHOBAaHHUMN U
coneit. Crnabble U CUIIBbHBIE IeKTponuThl. Crenenp aucconuanuu. CTeneHs qucconuanuu. Peakmmn
MOHHOTO OOMeHa. YCIIOBUS TE€UYEHHsS PEAKIMA MOHHOTO OOMEHa /10 KOHIAa. XMMHYECKHE CBOMCTBA



OCHOBHBIX KJIACCOB HEOPraHMUYECKUX COCAMHEHUH B CBETE MPEJCTABICHHUN 00 3JIEKTPOIUTHYECKOM
JUCCOLMAMU ¥ OKHCIUTEIbHO-BOCCTAHOBUTEBHBIX peakuuid. [lonaTne o runponuse conei.

JleMoHCTpauu:

ITprmepsl 3K30- U S3HIOTEPMUYECKUX PEAKIUH.

BzaumopeiicTBue HMHKA C COJNISTHOM M YKCYCHOM KHCIIOTOM. B3anmoieiicTBre rpaHnyIMpOBaHHOTO
LMHKA U [IMHKOBOM MBI C COJSHON KUCIOTOM.

B3aumopneiicteue oxcuga menu (II) ¢ cepHoil kuCIOTOM pa3sHOW KOHLIEHTPALMU NPU Pa3HBIX
TEeMIIEPATypPaX.

I'openue yris B KOHIEHTPUPOBAHHOM a30THOU KUCIIOTE.

["'opeHue cepbl B pacIUIaBICHHON CEIUTPE.

HcnplTaHue pacTBOPOB BELIECTB HA AIEKTPUUYECKYIO IIPOBOUMOCTb.

JIBUKEHNME HOHOB B JICKTPUYECKOM I10JIE.

[TpakTuyeckue paboOTHI:

W3y4eHue BIUSAHUSA YCIOBUM TPOBEIECHUS XUMUYECKOM peakuu Ha €€ CKOPOCTb.

Pemienne skcrniepuMeHTaNbHBIX 3a4ad Mo TemMe «CBOMCTBAa KHUCIOT, COJIEM M OCHOBAHMM Kak
JJIEKTPOJIUTOB

JlaGopaTopHbIE OTBITHI:

Peakiiun oOMeHa Mex 1y pacTBOpaMH 3JEKTPOJIUTOB

PacuerHble 3anaun: Ber4ucCiIeHNs IO TEPMOXUMHUYECKUM YPABHEHUSM PEAKLUN.

Paznen 2. MHorooGpasue BemiecTs.

Hemeramnsl. [Nanorensl. [lonokeHne B INEPUOAMYECKONW CHCTEME XUMHUYECKHUX DIIEMEHTOB,
cTpoeHue ux aromoB. HaxoxneHnue B npupoge. PU3NYECKUE U XUMHUUYECKUE CBOWCTBA TaJIOTEHOB.
Ilonmyyenne u IHpuUMEHEHHE TaJIOreHoB. Xiop. PU3NUECKME M XUMHUYECKHME CBOMCTBA XJIOpA.
[Ipumenenue xnopa. Xnoposogopoa. Guznueckue cpoiictBa. [lonyuenue. ConsHHas KUCIOTa U €€
conu. KauecTBeHHas peakius Ha XJIO0pUA-UOHBI. PacriozHaBaHue XJIOpUI0B, OpPOMUIOB, HOJIUIOB.

Kucnopon u cepa. [lonoxenue kucinopona u cepsl B IICXD, crpoenne ux aromos. Cepa.
Amnotponus cepsl. Pusnueckue U xummuueckue cBoiicrsa. Haxoxxnenue B npupoae. Ilpumenenue
ceprl. CepoBosioposi. CepoBoJopoaHas KuciaoTa U ee cosnr. KadecTBeHHas peakuus Ha cysibhui-
nonsl. Oxcun cepsl (IV). dusnueckue n xummuueckue cpoiicta. [Ipumenenne. CepHucTasi KUCIOTa
u ee comu. KadectBeHHas peakuuss Ha cyinb@ur-uonsl. Okcupg cepsl (VI). CepHas kuciora.
XuMHYecKkue CBOWCTBAa pa30aBIE€HHOW W KOHIIEHTPUPOBAHHOM cepHOM KucioTel. KadecTBeHHas
peakuus Ha cylb(haT-nOHbl. XUMUYECKHE PEaKIUH, JeXKalllie B OCHOBE MOITY4YEHUSI CEPHOM KUCIOTHI
B [IPOMBIIIIEHHOCTH. [IppuMeHeHne cepHOM KUCIIOTHI.

Azor u docdop. Ilonoxenue azora u ¢ocpopa B IICXD, crpoeHnme ux aromoB. A30T,
¢uznyecKkue U XMMUYECKHE CBOMCTBA, MOJIYy4YeHHE U NMpUMeHeHue. KpyroBopoT azoTa B MpUpPOJE.
Ammuak: ¢u3zndyeckue M XMMHUYECKHE CBOICTBa, moiy4deHue W mnpuMeHeHue. Coilu aMMOHWUSL.
A3oTHas KHCIIOTa U ee cBorcTBa. OKUCIUTENbHBIE CBOMCTBA a30THOM KUCHOTHI. [lonydyenue a3oTHoM
KHCJIOTHI B 1abopaTopuu. XUMHUYECKHUE PEAKIIUH, JISKAIINe B OCHOBE MOJIyUYE€HHUs a30THOW KHUCIIOTHI B
npoMbIlieHHOCTH. [IpuMenenne a30THOM kucinoTbl. ConM a30THOM KHUCIOTHI U UX MHPUMEHEHHE.
A30THBIE y100peHHUS.

®ochop. Amnorponus (ochopa. Pusznyeckue U XUMHUEcKHe cBoiMcTBa (ocdopa. Oxcup
docdopa (V). Oprodocthopnas kucnora u ee conu. Pochopusie y1oOpeHwHs.

VYrnepon u kpemuwuii. [lonoxkenue yriepoga u kpemuus B [ICXD, cTpoeHne WX aTOMOB.
VYraepon. Amnorponus yriepoga. dusnueckue M XMMUYECKHE CBOWCTBA yriiepojaa. AncopOuus.
VYrapHblif ra3, cBOICTBa U (PU3NOJIOTUYECKOE ACHCTBHE HA OpraHU3M. YTJIEKHCIBIM ra3. YTroibHas
KHCIIOTa U ee conu. KauecTBeHHbIEe peakiuy Ha KapOoHaT-nuoHbl. KpyroBopor yrieposaa B mpupoe.
OprannydecKkue COeIMHEHHUs yIIIepoaa.

Kpemnuuii. Oxcun kpemuus (4). Kpemuuenas kuciora u ee conu. Ctexio. LlemeHT.

Merambl.  Ilonoxenne  merammoB B [ICXD  JI.M.MenpeneeBa, cTpoeHne  HX
aToMOB. Mertannuueckass cBs3b. Pu3NuecKkne CBONCTBA METAUIOB. Psa akTHBHOCTM METalIOB.
Xumudeckue  cBoiicTBa MetauioB.  OOmme  cmocoObl  moiydeHuss  MeTtamioB.  CrutaBwI
metaioB. Illenounsle meramuibl. IlonokeHnEe IIENOYHBIX METAUIOB B NEPHOAUYECKON CUCTEME,
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cTpoeHue ux aromoB. HaxoxxneHue B mpupozae. Marauil U Kanbluid, UX BaXXHEHIINE COCHUHEHUS.
KecTkocTh BOJIbI U CIOCOOBI €€ YCTPaHEHUSI.

Amomunuii. IlonoxeHue anrOMUHUS B INEPUOJUYECKOM CUCTEME, CTPOEHUE €ro aToMa.
Haxoxnenue B npupozge. @u3nyeckue U XMMUYECKHUE CBOWCTBA alfOMUHUS. AMGOTEpHOCTh OKCHA
Y THIPOKCHU]IA ATFOMUHHUS.

Kenezo. [lonoxenue xeneza B NEPUOIUYECKON CUCTEME, CTPOEHUE ero atoMa. HaxoxJeHue B
npupozae. PU3NYECKUE U XUMUYECKHE CBOKCTBA JKeJe3a. BaKHelIe COeIMHEHUS KENe3a: OKCHJIbL,
ruapokcuabl U conu xenesa (11) u xxenesa (II1). KauecTBeHHBIC peakiiuu Ha HOHBI.

JleMoHCTpauu:

®u3nyecKue CBOMCTBA TAJIOT€HOB.

ITomyuyenue XJI0poBOAOPOAA U PACTBOPEHUE €TO B BOJE.

AmnotponHsie Moaudukanuu cepbl. OOpasibl IPUPOAHBIX CYJIb(YUIOB U CYJIb(ATOB.

[TonyyeHnue amMmmMHaka M €ro pacTBOpeHue B Boje. O3HaKOMIIEHHE C O0Opa3liaMu MPHUPOTHBIX
HUTpPATOB, pochaToB

Mojenn KpUCTaJUIMYECKUX PEeIIETOK aiaMasa U rpaduTa. 3HAKOMCTBO ¢ 00pa3laMu MPUPOTHBIX
KapOOHATOB U CUJIMKATOB

3HAaKOMCTBO ¢ OOpa3laMi Ba)XKHEUIIMX COCIMHEHUN HATpUsl, KaJHs, MPUPOIHBIX COCTUHEHUIN
KaJIbLIMsI, pyJaMH  JKejesa, COCIMHEHMSIMU  QIIOMUHUA.  B3aumopeicTBue  IENOYHBIX,
IIEJI0YHO3EMENBHBIX METAJJIOB U aJIIOMUHUS ¢ BOJOU. CKUraHue xkeljie3a B KHCIOPOJIE U XJIOpeE.

[TpakTrueckue paboThI:

ITomyyenue COITHON KUCIIOTHI U U3y4YEHUE €€ CBOMCTB.

Pelenune sxcniepuMeHTanbHbIX 3a1a4 1o Teme «Kucnopon u cepa»

[Tonydyenne aMMHuaka U U3y4€HHUE €r0 CBOWCTB.

[Tomryuenue okcuna yriaepona (IV) u usyuenue ero cBoicTB. PacosnaBanue kapOOHATOB.

Pemenue skciepuMeHTaNBbHBIX 33Ja4 110 TeMe «MeTaibl U UX COeAUHEHUSY.

JlabopaTopHbIe ONBITHI:

BrITecHeHue rajoreHaMu JApyr Jpyra U3 pacTBOPOB UX COECIUHEHUH.

KauecTtBennsie peakiuu cynbpui-, cyibPuT- u cyiabhaT- HOHOB B paCTBOpE.

O3zHakomMiieHHE ¢ 00pa3LaMu cepbl U €€ IPUPOIHBIMU COETUHEHUSMHU.

B3aumoneicTeue cosied aMMOHUS CO LIET0YAMM.

KauecTBeHHbIE peakiii Ha KapOOHAT- U CUIIMKAT- HOHBI.

KauectBenHas peakuus Ha yTriaeKUCIIbIN Ta3.

Nzyyenne oOpa3noB MeTawioB. B3aumoneilcTBue MeTauioB C  pacTBOpamMH  COJIEH.
O3HakOMJIEHHE CO CBOWCTBAMH M TpEBpallleHUsIMU KapOOHATOB U ruapokapOoHaToB. [lomydenue
TUAPOKCHUIA ATIOMHUHMS U B3aUMOJIEUCTBUE €0 C KMCIOTaMU U Ieao4aMy. KauecTBeHHbIE peakun
Ha nous Fe?* u Fe®*

Pacuernrie 3amaun:

Brruncnenus mo XMMHUYECKUM YPaBHEHHSIM MacChl, 00bE€Ma MJIM KOJIMYEeCTBa BEIIECTBA OJHOTO
U3 MPOJIYKTOB pEaKlUMu II0 Macce HMCXOJHOIO BellecTBa, O0OBEMY WM KOJMYECTBY BELIECTBA,
COJZIEPIKALIETO ONPEAEIEHHYIO OO MIPUMECEH.

Paznen 3. KpaTkuii 0630p BaXKHEUIIINX OPTaHUYECKUX BEIIECTB.

[Ipeamer oprannueckoi xumuu. Heopranumdeckue v OpraHUyeCKHE COEIUHEHHUS. YTIEpOI —
OCHOBa M3HU Ha 3emiie. OCOOEHHOCTH CTPOEHUS aToMa yIiiepoJia B OPraHUYECKUX COETUHEHUSX.

Vrnesonoponsl. IlpenenbHble yraeBogopoabl. MeraH, 3TaH, NOpoNaH — MPOCTEHIINE
NPEJICTAaBUTENIN  MpeNeibHBbIX  yrieBoAoponoB. CrpykTypHble  (OpMYNBl  YIJIEBOAOPOJIOB.
['omonoruyeckuil psij mOpeaenbHbIX yriaeBoAaopoaoB. ['omonoru. dusmyeckue M XUMHYECKUE
CBOMCTBA IPEAENBHBIX yIIIEBOAOPOAOB. Peaknnu ropenus u 3amenieHus. Haxoxnaenue B npupoje
MpeAeNbHBIX YII1eBOoA0po10B. [IpumeHenne metana.

HenpenenbHble yraeBoaOpoAbl. DTUIECHOBBIA Pl HENPEACIbHBIX YTIIEBOJAOPOAOB. ODTHIIEH.
®du3nueckue 1 XMMHUECKUE CBOMCTBA ITHIICHA.

AIIETHIICHOBBIN  psANl HEMpENeTbHBIX YTIiIeBOAOPOaOB. ArerwieH. CBOWCTBa aleTHIICHA.
[IpumeHeHue aneTusieHa.
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[IpousBonubie yriaeBogopoaoB. Kparkwii 0030p OpraHMYECKHX COEAMHECHUN: OJHOATOMHBIC
CIUPTHI, KAPOOHOBBIE KUCIIOTHI, CIOKHBIE Y(PUPBI, KUPHI, YIIEBOJIbl, AMUHOKUCIOTHI, Oenku. Pomib
0ETIKOB B OpraHU3Me.

[lonsiTHE O BBICOKOMOJIEKYJISIPHBIX BemiecTBax. CTpyKTypa MHOJMMEpPOB: MOHOMEp, IOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIIEHb IToJIMMepu3anuu. [lonuaTuieH, noaunponuieH, noJIuBUHWIXIOPU .

JleMoHCTpamuu:

Mogenn MOJNEKy1 OpPraHWYeCKHX COeIuHeHWU. ['opeHue yrieBoJOpOJOB W OOHApYKEHHE
MIPOYKTOB X ropeHusi. KauecTBeHHas peakius Ha 3TwieH. [lonyyeHnue sTriieHa.

PactBopeHue 3TH0BOrO cvpra B BoJe. PacTBOpeHue riaunepyusa B BOJE.

[TomyueHue u CBOMCTBA YKCYCHOW KHUCIOTHI. MccienoBanue CBOWCTB )KMPOB: PaCTBOPUMOCTH B
BOJIE U OPIraHUYECKUX PACTBOPUTEIISX.

KauecTBeHHbBIE peakliMM HA IIFOKO3Y U Kpaxmall.

O3nakomiieHHE ¢ 00pa3laMy U3JIeIUN U3 TOJMATHIICHA, TIOJIUIIPOITHIICHA, TOJTUBUHIIXIIOPHIA.

[TpakTrueckue paboOThl CrPyHIIUPOBAHBI B OJIOKH — XMMHUUYECKHE IPAKTHUKYMBbI, KOTOPBIE CITyKaT
HE TOJIBKO CPEICTBOM 3aKpEIICHUsS YMEHHUM M HaBBIKOB, HO TaK)K€ MU CPEIACTBOM KOHTPOJA 3a
KauyeCTBOM UX c(hOPMHUPOBAHHOCTH.

3. TemaTH4yeckoe MJIAHUPOBAHHUE ¢ YKA3aHHEM KOJIHYeCTBA YacOB, OTBOJAMMBIX Ha
0CBOCHHE KAXK/I0H TeMbI

8 kiacce
Ne Pa3nen n HauMeHOBaHHeE TEM Bcero
.1 4acoB
1 Pasnen 1. OcHOBHBIE NOHATUS XUMHHU 54
2 Paznen 2. Ilepwogmdeckuii 3akOH M TEpPHOAMYECKas CHCTEMa 7
XAMHAYECKHUX DJIIEMEHTOB
3 Paznen 3. Ctpoenue BemecTBa. XuMHUECKast CBSI3b 7
4 | Pesep 2
Hroro: 70
9 KJacc
Ne Pa3gen m HauMeHOBaHHE TeM Bcero
LI YacoB
1 [ToBTOpEHME OCHOBHBIX BOIIPOCOB 8 KJlacca 3
2 Paznen 1. Knaccuduxarms XuMU4ecKuX peaxkiuit 6
3 Paznen 2. DnexkTponuruyeckas IUCCOIHAIIHS 7
4 Pasnen 3. "'anorensl 5
5 Paznen 4. Kucnopon u cepa 6
6 Paznen 5. Azot u docdop 8
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7 Paznen 6. Yraepon u kpemHui 9

8 Paznen 7. OOume cBoiicTBa METAIIJIOB 13

9 Paznen 8. OCHOBBI OpPraHU4eCKON XUMHH. 10

4 Pesepr 1
Uroro: 68
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