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l. IINTAHUPYEMMBIE PE3YJIBTATDBI U3YUYHEHUSA YYEBHOI'O ITPEJIMETA, KYPCA

1. JInyHOCTHBIE pe3yabTAThI

Y BbinyckHHKa 0yayT copMUPOBAHBI

B])Il'lyCKHI/IK MOJIYYMT BO3MOKHOCTD JJIsd

¢dopmupoBanus
UyBCTBO OTBETCTBEHHOCTH U J1oJira nepen Poaunoii; . BbIPANCEHHOU  YCMOUYUBOU YUEOHO-
OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIONIMXCS K CAMOPA3BUTHIO U | NO3HAGAMENbHOU MOMUSAYUY U UHMEpPeca K

caM000pa30BaHUIO HA OCHOBE MOTHBAIIMU K 00YYCHHUIO U MTO3HAHUIO,

OCO3HAHHBII BHIOOp  JaNbHEHINEH WHAWBUAYAIbHOW TpacKTOpuM oOpa3oBaHHMs Ha 0ase
OPUCHTUPOBaHMsI B MUPE NpodeccHii U NMpoPeCcCHOHATBHBIX MPEANOYTCHUH C YU4ETOM YCTOMYMBBIX
IMO3HABATCJIbHBIX MHTCPECOB, 4 TAKKC OCHOBBI YBAXKUTCJIBHOI'O OTHOHICHUA K TPYAY, OIBIT Yy4aCTUA B
COIIMAJIEHO 3HAYMMOM TPY/IC;
[IEIOCTHOE MHPOBO33pEHUE,
OOIIECTBEHHOH MPaKTHKH;
TOTOBHOCTb U CIIOCOOHOCTh BECTH JTUAJIOT C JPYTUMH JIFOJABMHU U IOCTUTATh B HEM B3aUMOIIOHUMAaHMUSI,
OCHOBBI KOMMYHI/IKaTHBHOﬁ KOMIICTCHTHOCTH B O6HICHI/II/I n COTPYAHHUUYCCTBE CO CBCPCTHUKaMH,
JIETbMH CTapIero W MIIAJIMIETO BO3pacTa, B3POCIBIMU B TIpoliecce 0Opa3oBaTeNbHOM, 0OIIECTBEHHO
MOJIE3HOHU, YueOHO-HCcCIe10BaTeNbCKOM, TRBOPUECKON M IPYTUX BUJIOB JESATENbHOCTH;

IIEHHOCTH 3JI0POBOTO M 0€30MacHOro o0pasa XH3HH, MpaBWia WHIMBUAYAIFHOTO W KOJUIEKTHBHOTO
0€30MacHOr0 TMOBEJACHHUS B YPE3BBIYANMHBIX CHUTYAlUSAX, YIPOXKAIOMIMX >KU3HU U 3/I0POBBIO JIIOJEH,
MpaBuJIa IOBEICHUS HA TPAHCIIOPTE U Ha AOPOrax;

OCHOBBI JKOJOTHYECKOH KYJIBTYPBI, COOTBETCTBYIOUIEH COBPEMEHHOMY YPOBHIO JKOJOTHYECKOTO
MBIIIJIEHHS], OIBITY AKOJIOTMYECKH OPHEHTHPOBAHHOM pPEQIIEKCUBHO-OLIEHOYHOW M TNPAKTUYECKOU
NeSITEIbHOCTH B JKU3HEHHBIX CUTYaIUsX;

COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKu U

VueHuio;
* 20MOBHOCMU K CAMOOOPA308AHUIO U
CaAMOBOCHUMAHUIO;

* KOMnemeHyuu K 0OHOBIEHUIO 3HAHULL 8
PA3TUUHBIX BUOAX 0essMeTbHOCMU,

* A0eKB8AMHOU NO3UMUBHOU CAMOOYECHKU U
A-konyenyuu,

* YCMOUYUBOU MOMUBAYUU K PeaTU3ayuu
yennocmell 300p06020 U 6€30NACHO20
00pasa HcusHu,

* YEeHHOCMHbBIX OpUEHMAYU,
COOMEEemMCcmayIUUX COBPEMEHHOMY YPOBHIO
9KONO2UHECKOU KYIbMYPbl,




2. MetanpeaMeTHble pe3yJibTaThl

YHuBepcaibHbIe
y4eOHble el CTBUS

BbINyCKHUK HAYYUTCS

BLIHyCKHI/IK MOJIYIUT BO3MOKHOCTH
HAYYUTbHCH

PeryasiTuBHbIe
YHHUBepcajbHbIe
yuyeOHbIe 1eidCTBUS

* LIeJIeI0JIaraHuIo, BKIIIOUYas [IOCTAHOBKY HOBBIX LieJIeH, TpeoOpa3zoBaHue
IIPAaKTUYECKOM 33/1a4y B II03HABATEIIBHYIO;

* aHAJIM3y YCJIIOBUU JOCTHKECHHUS LI€JIM Ha OCHOBE YUYETA BBIICICHHBIX YUYUTEIEM
OpPUEHTHUPOB JEUCTBUSI B HOBOM Y4eOHOM MarTepHale;

* [UNIAHUPOBAHUIO ITyTEN JOCTHUKEHMS LIE€IIH, IEJIEBbIX IPUOPUTETOB;

* CAMOCTOSITEIILHO KOHTPOJIUPOBATH CBOE BPEMsI M YIIPABIIATH UM;

* IPUHUMATh peIleHHs] B IPOOJIEMHOM CUTYyallMi Ha OCHOBE IIEPErOBOPOB;

* CaMOCTOSTEIBHO OLICHUBATh IPABUIIBHOCTD BBIIIOJIHEHUS JEHCTBUN U BHOCUTD
HE00X0/1MMble KOPPEKTHUBBI B HCIIOJIHEHNE KaK B KOHLIE IEHCTBHSI, TaK U IO XOAY €ro
peannsanuy;

* COOTHOCHUTH CBOM JIIEUCTBHS C IUNIAHUPYEMBIMU PE3yIbTaTaMH, OCYLIECTBIIATh
KOHTPOJIb CBOEH IEATEIBHOCTH B IIPOLIECCE JOCTHIKEHHS PE3YNbTaTa, ONPEAEIsaTh
crocoOBbl AEWCTBUI B paMKax MpeasIoKEHHbBIX YCIOBUN U TpeOOBaHUM;

*OCHOBAM CAMOKOHTPOJISI, CAMOOLIEHKH, IIPUHATHS PEIICHUN U OCYILIECTBICHUS
OCO3HAHHOT'O BBIOOPA B yueOHOM 1 MO3HABATENLHON AEATEIbHOCTH.

* CaMOCMOsAMeNbHO CMAUMb HOBbLE
yueOHble yeau u 3a0ayu,

* NOCMPOEHUIO HCUSHEHHBIX NIIAHO8 80
BDEMEHHOLL NepCneKmuee;

* gblOeIAMb ANILMEPHAMUBHBLE CNOCOObL
0ocmudiceHus yeau u 8bloupams Haubonee
aghghexmuemwiii cnocod,

* OCHOBAM camopezynayuu 8 y4eOHou U
NO3HABAMENILHOU 0esImelbHOCU 8 hopme
OCO3HAHHO20 YRPABIEHUS CBOUM
nogeodeHuem u 0esimenbHOCmbio,
HanpaeienHou Ha 00CMuUdICeHue
NOCMABNIEHHbIX Yelel;

* A0eKB8AMHO OYEHUBAMDb CEOU
B03MONCHOCIU OOCMUIICEHUS YelU
ONpeoenéHHOU CLONCHOCIU 8 PA3TUYHBIX
cghepax camocmonmenvHol
oessmenbHoCmu,;

* npunazamv 60.1e6vle YCUIUA U
npeoooiesams mpyoHOCmu u
Npensimcmeust Ha nymu OOCMUNCEHUs,
yenet.

KommyHukaTusHbIe
YHUBepcaJbHbIe
yuyeOHbIe JeiCcTBUS

* (popmynupoBaTh COOCTBEHHOE MHEHHUE U TIO3ULIUIO, APTYMEHTUPOBATh U
KOOPJMHHUPOBATH €€ ¢ O3UIUSAMH MapTHEPOB B COTPYAHNUUECTBE IIPU BHIPAOOTKE
0OI1Ier0 pelIeHns: B COBMECTHOM IesTeIbHOCTH;

* 33/1aBaTh BOIIPOCHI, HEOOXOIUMBIE JJI OpraHU3aI[Mi COOCTBEHHOM JEATEeIbHOCTH 1
COTPYAHHUYECTBA C IAPTHEPOM;

* OCYILECTBIIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOAUMYIO
B3aUMOIIOMOIIb;

* Yuumvl8ams pasHvle UHmMepecsl u
000CHO8bIBAMb COOCMBEHHYI0 NOZUYUIO,

* Opamv Ha cebs UHUYUAMUBY 8
Op2aHU3aAYUU COBMECMHO20 OeliCMEUs.
(Oenosoe 1udepcmao);

* 0KA3bI8AMb NOOOEPIHCKY U COOelcmaue
mem, Om K020 3a8UCUmM 00CMUICeHUue yeau




* aJIEKBATHO UCII0JIb30BaTh PEUYEBbIE CPECTBA JJISl PELIEHUS] pa3IU4HbIX
KOMMYHHKaTHBHBIX 3a/1a4;

*BJIAJICTh YCTHOM U MHMCbMEHHOW PEUbIO;

* OCYILECTBIIATH KOHTPOJIb, KOPPEKILHIO, OLIEHKY JeicTBUI apTHEPA, yMETh YOESKIaTh;
* paboTaTh B TPYIIE — yCTaHABIMBATH pado4yne OTHOMEHUS, 3P PEKTUBHO
COTPYAHMYATh U CIIOCOOCTBOBATH MIPOAYKTUBHON KOOIIEPALIH;

*UHTETPUPOBATHCS B IPYIIIY CBEPCTHUKOB M CTPOUTH IPOAYKTUBHOE B3aUMOAEHCTBHE
CO CBEPCTHMKAMU U B3POCIIbIMU;

*HCII0JIb30BaTh HH(POPMAIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHH;

*I10J1b30BaThCS CJIOBAPAMU U APYTUMU IIOUCKOBBIMU CHCTEMaMU Ha YPOBHE "aKTUBHOTO
[10JIb30BATENS" YUTATEIBCKON KYIbTYPBI;

* OCO3HaHHO MCIIOJIB30BaTh YCTHYIO U MMCbMEHHYIO PEYb, MOHOJIOTHUYECKYIO
KOHTEKCTHYIO p€Ub.

B o6nactu UKT koMneTeHTHOCTH:

* BXOJIUTH B HH(POPMALIMOHHYIO Cpely 00pa3oBaTeIbHOTO YUPESIKICHUS, B TOM YUCIIE
yepe3 MHTepHeT, nosyyaTh U pa3MeliaTth B MHPOPMALIMOHHON Cpesie pa3InyHbIe
UH(POPMALMOHHBIE OOBEKTHI;

* BBIBOJUTH MH(OpMAIMIO HAa Oymary, MpaBWIbHO 00pamaThcs ¢ pacXoAHbBIMU
MaTepuaiaMu
* OCYILIECTBIIATH (PUKCAIIMIO M300paKeHNH U 3BYKOB B X0/JI€ IPOBECHUS
AKCIIEPUMEHTA, IPUPOIHOTO IMpoliecca, PUKCAIUIO X0Ja U PE3yIbTaTOB IPOEKTHON
JESATEIBHOCTH;

* BeIOMpath TexHuueckue cpeacrsa UKT mis pukcanum nzoOpakeHuil 1 3ByKOB B
COOTBETCTBHUH C ITOCTABJIEHHON LIEJIBIO;

* IPOBOJUTH 00pabOTKY LM(POBBIX PoTOrpaduil ¢ NCMOIb30BAHNEM BO3MOKHOCTEN
CIEIMAJIbHBIX KOMIIBIOTEPHBIX HHCTPYMEHTOB, CO3/aBaTh IPE3EHTAI[MN Ha OCHOBE
upoBbIX poTorpaduii
* OCYILIECTBIISITh PEAAKTUPOBAHUE U CTPYKTYPUPOBAHHME TEKCTA B COOTBETCTBUU C €TI0
CMBICJIOM CpEeJICTBaMU TEKCTOBOTO PEIAaKTOpa
* CO3[1aBaTh AMAarpaMMbl Pa3JIMYHbIX BUJIOB (AJITOPUTMUUYECKUE, KOHLIETITYaJIbHBIE,
KJIacCU(pUKALMOHHbIE, OPraHU3allMOHHbIE, POJICTBA U JIP.) B COOTBETCTBHUH C
pelaeMbIMH 3a1la4aMHu
* BBICTYIIATh C ayJAHOBUICOTIOIEPKKOIM;

* HCIOJIH30BATh BO3MOXHOCTH JIEKTPOHHON MOYTHI [T MH(OPMAIIMOHHOTO OOMEHa;
* OCYILECTBIIATE 00Pa30BaTENbHOE B3aUMO/ICHCTBHE B MH()OPMAITMOHHOM
IPOCTPaHCTBE 00Pa30BATEIBHOTO YUPEKICHHS (IOTYUCHUE U BHIMOJIHEHUE 3aIaHHH,
N0Jy4eHHEe KOMMEHTApUEB, COBEPIIEHCTBOBAHUE CBOEH padoThl, (hopMUpOBaHHE

8 COBMECMHOU 0esimeNbHOCMU,;

* gcmynamo 6 0uanoe, Y4acmeosams 8
KOJLIEKMUBHOM 00CYHcOeHuU npoonem,
yuacmeosams 6 OUCKYCCuul u
ap2ymMeHmupo8amy 8010 NOZUYUIO,
61a0enb MOHONOSUHECKOU U
ouanoeuveckou hopmamu peyu 8
COOMBEMCMBUU C 2PAMMAMUYECKUMU U
CUHMAKCUYECKUMU HOPMAMU POOHO20
AZBIKA;

* C1€008aMb MOPALHO-IMUUECKUM U
NCUXON0SUUECKUM NPUHYUNAM 0OUjeHUs U
compyOHu4ecmeda,

* yempausams epynnosvle 00CyiICcoOeHus: u
obecneuusams 0OMeH 3HAHUAMU MEHCOY
YreHamu epynnol OJist NPUHSIMUSL
ahpexmusHbIx coBMECMHbIX peuteHUl.

B o6nacti UKT KOMIIETEHTHOCTH:
0CO3HABAMb U UCNONL308AMD 8
NPAKMu4ecKoll 0esimelbHOCMU OCHOBHbLE
ncuxonocudeckue 0cooeHHoCcmu
B0CHPUAMUS UHDOPMAYUU YETIOBEKOM

* Paznuyams MmEoPUECcKyIo U MexXHU4ecKyro
Quxcayuro 38yK08 u u300paxdceHull;

* ucnonvzosams osmoxcnocmu UKT 6
MBOPYECKOll 0esimeNbHOCMU, C8A3AHHOI C
3auumon nPoeKmos

€030a8amsv 8UPMYAIbHblE MOOEU
mMpéxmepuvix 00beKmos
83AUMO0EUCMB08AMb C NAPMHEPAMU C
UCNONL308AHUEM BO3ZMONCHOCHEN
Hnmepnema

UCNOIL306AMb PA3TUYHbBLE NPUEMbBL NOUCKA
ungpopmayuu 6 Unmepneme 6 xooe
VUeOHOU OessmenbHOCMU.

* IPOBOOUMb eCMeCHEEHHO-HAYYHbLE
U3MepeHUsl, 6B00UMb PE3YIbMambl




nopT¢hoIIno)

* Mcnonp30Bath pa3invHbie TpUEMBI TOUCKa HHPOpMaIuu B IHTEpHETE, TOUCKOBBIE
CEPBHCHI, CTPOUTH 3aMPOCHI JIJIs MOMCKA MH()OPMAIIUY U aHATTU3UPOBATH PE3yIbTAThI
TIOUCKA;

* HCIIOJIB30BATh MPUEMBI TTOMCKA HH(DOPMAIIMK HA TIEPCOHATTLHOM KOMITBIOTEPE, B
UH(POPMALIMOHHOM CpeJie YUPESKICHUS U B 00pa30BaTEIIbHOM IPOCTPAHCTBE,

* BBOJMTD PE3YJIbTAThl H3MEPEHHI U APYTrHe HUPPOBBIC TaHHbBIC ISl UX 00pabOTKH, B
TOM YHCJIC CTATUCTHYECKOW U BU3yaIH3aIluH;

* IPOBOJIUTH SKCIIEPUMEHTBI M UCCIICAOBAHUS B BUPTYAIbHBIX JIAOOPATOPHUSIX 1O
buzuke.

uzmepeHull u Opyaux Yyu@poewvix OAHHbIX U
obpabamuvleams ux

* QHATU3UPOBAMb PE3YTbIMAMbL CE0ell
oesimenbHOCmUL.

IMo3HaBaTe/IbHBIEC
YHHBeEpPCAJIbHbIE
yueOHbIe /1eiicTBUSA

* OCHOBAM peaJIM3aIliH MPOCKTHO-UCCIIEA0BATEIHCKOM IEATEIIBHOCTH;

* ocHoBaM peanuzanun UKT-kommereHTHOCTH;

* POBOJIUTH HAOJIOJCHUE U DKCIIEPUMEHT T10JT PYKOBOJACTBOM YUHUTEIIS;

* OCYIIECTBIIATh PACHIMPEHHBII MOMCK WH(POPMAIIUHU C HUCIIOIB30BAHUEM PECYPCOB
oubmuorek u MuTepHera;

* CO3/1aBaTh M NMPEOOPA30BBIBATH MOJICIIH U CXEMBI JIJISl PEIICHUS 3a/1a4;

* OCYIIECTBIIATH BEIOOP Hanboee 3PPEKTUBHBIX CIIOCOOOB PEIICHUS 3371249 B
3aBUCHUMOCTH OT KOHKPETHBIX YCIOBHIA;

* IaBaTh OTPE/ICIICHUE MTOHATHSIM;

* YCTaHABJIMUBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U;

* 00001IaTh MOHATHSI — OCYIIECTBIIAT JJOTHYECKYIO OTIEPAITUIO TIEPEX0/1a OT BUOBBIX
MPU3HAKOB K POJOBOMY MOHSTHIO, OT TIOHATHUS C MEHBIIUM 00BEMOM K MOHSATHIO C
0ONBIINM 00BEMOM;

* OCYIIECTBIISITh CPAaBHEHUE U KJIACCU(DUKAIINIO, CAMOCTOSTENILHO BBIOUPAsi OCHOBAHHUS
U KPUTEPHUH JIUTST YKa3aHHBIX JIOTHYECKUX OTIepaIlnii;

* OOBSICHSTD SIBIICHUS, TIPOIIECCHI, CBSI3U M OTHOIIICHUS, BBISBIIIEMBIE B X0/1€
WCCIIC/IOBAHHS,

* OCHOBAM 03HAKOMHUTEIBHOT0, U3YUYaIOIIET0, YCBAUBAIOIIETO U TIOUCKOBOTO YTCHUS;
* CTPYKTYPHPOBATh TEKCTHI, BKIIOYAsl YMEHHUE BBIJICIIATH INIABHOE M BTOPOCTEIICHHOE,
TJIABHYIO UJCI0 TEKCTa, BEICTPAUBATh TIOCTIEI0BATEIHHOCTh OMMCHIBAEMBIX COOBITHIA;
* PUMEHSATH 3KOJIOTHIECCKOE MBINIICHUE B TTO3HABATEIIBHON, KOMMYHUKATHBHOM,
COLIMATILHOM MPAKTUKE U MPOPECCHOHATHHON OPUCHTAIINH.

* crmasumo npoodemy, apeymMeHmuposams
€€ aKmyanibHOCmb,

* CaMoCmosimenbHO NPOBOOUNb
uccnedosanue Ha OCHO8E NPUMEHEHUs.
Memo008 HAbNOeHUs U IKCNEPUMEHMA,

* 6bI0BU2AMNb 2UNOME3bL O CEA3AX U
3AKOHOMEPHOCMSAX COObIMULL, NPOYECCO8s,
006vexmos;

* 0P2aHU306bI8AMb UCCIEO0BAHUE C YETbIO
NPoOGepKU cunomes;

* Deamsb YMO3aKIOYeHUs: (UHOYKMUBHOE U
nO aHano2ul) u 6618600bl HA OCHOBE
apeymenmayuu,

* UCNOIL308AMb KOMNLIOMEPHOE
MOOenuposanue 8 NPOeKmHo-
Uccne008amenbCkoll 0esimelbHOCmU,

* 0CO3HAHHO OCYWECMBUNDb 8bLOOD
npogeccuu Ha 0CHOBe NOJYYEeHHbIX 3HAHULL
U chopmMupoBanHvIX YMEHUIL.




3.

Hpe[lMeTHLIe pPe3yJabTaTbI

L. TpeboBanus k pesyiabratam ocsoenus OOII OO0 IlinanupyemMblie pe3yibTaTbl OCBOCHUS Y4eOHOI0 MpeaMeTa, Kypca
o1roc
000 (®rocC 000)
11.7 1) bopMupoBaHue epBOHAYAIBHBIX BbINyCKHUK HAYYUTCS:

CUCTCMATU3UPOBAHHBIX HpGIICTaBJIeHI/If/'I O BCIICCTBAX,
X IPEBpaliCHUAX U ITPAKTHYCCKOM IIPUMEHCHUU
OBJIaICHUC MMOHATANHBIM arraparom u
CHUMBOJIMYCCKHUM SA3bIKOM XHMMUH,

2) oco3HaHne 0OBEKTUBHOM 3HAYMMOCTH OCHOB
XMMHUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, XMMHUUECKUX MPEBpaILeHU
HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB KaK
OCHOBBI MHOTMX SIBJICHUM JKMBOW M HEKUBOW ITPUPOLBL;
yri1yOJieHHe IPeCTaBIeHUH 0 MaTepHabHOM
€MHCTBE MUDA;

3) oBnazieHre OCHOBAMU XUMHYECKON T'PaMOTHOCTH:
CHOCOOHOCTBIO aHATM3UPOBATh U OOBEKTUBHO
OLICHUBATD )XU3HCHHBIC CUTyalluH, CBA3aHHBIC C
XUMHEH, HaBbIKaMH 0€3011acCHOT0 O0paIleHus C
BCIICCTBAMM, UCITIOJIB3YEMBIMU B HOBCGI[HCBHOﬁ
PKU3HHM; YMEHUEM aHAIU3HPOBATh U MJIAHUPOBATh
HKOJIOTUYECKH 0€30M1aCHOE MOBEACHHE B IIETISIX
COXpPaHEHHMs 3/I0POBbsSI U OKPYXKAroIei cpeibl;

4) popMupoBaHUE YMEHHI yCTaHABINBATH CBSI3U
MEXly pealbHO HabII0JaeMbIMU XUMHUUYECKUMHU
SBJICHUSIMU U NPOLIECCAMHU, IPOUCXOASAIINMU B
MUKpPOMHpPE, OOBSICHITH IPUYUHBI MHOT000pa3us
BELIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa 1
CTPOCHHMS, a TAK)KE 3aBUCUMOCTb IPUMECHEHHUS BEILIECTB
OT MX CBOICTB;

— XapaKTepH30BaTh OCHOBHBIE METO/IbI MO3HAHMS: HAOIIOACHNE, U3MEPEHHE, SKCIIEPHUMEHT;
— OIMCHIBATbh CBOICTBA TBEP/BIX, KHJKUX, [A3000pa3HbIX BEIIECTB, BHIACISSL UX
CYIIECTBEHHBIE PU3HAKH;

— PpacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX MOHATHH «aTOM», «MOJIEKYIa»,
«XUMHYECKHH IIEMEHT», IIPOCTOE BEIIECTBOY, «CIIOKHOE BEIIECTBOY, «BAIICHTHOCTH,
«XMMHYECKasl peaKiys», UCIOJIb3Yysl 3HAKOBYIO CUCTEMY XUMUM;

— PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUS MAaCChl BEIIECTB, TOCTOSTHCTBA COCTABA,
aTOMHO-MOJIEKYJISIPHON TEOPUH;

pa3nuyaTth XUMUYECKHE U (PU3HUECKUE SIBIICHHS,

Ha3bIBaTh XUMUYECKHE HJICMEHTHI;

OTIPENIeNIATh COCTAaB BEUIECTB MO UX (hopMymnam;

OTIpeJIeNIATh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COCINHEHMSIX;

OTIPENIENIATH THIT XUMUYECKUX PEaKIIHii;

Ha3bIBaTh NPU3HAKU U YCIOBHSI MPOTEKAHUS XMMUYECKUX PeaKIuii;

BBISIBIISATH TIPU3HAKH, CBUJICTEIHCTBYIOIINE O TIPOTEKAHNU XUMHUECKOW PEaKINU TIPU
BBIMIOJIHEHUN XMMHUYECKOT'O OIIBITA;

COCTaBJISITH ()OPMYITbI OMHAPHBIX COCTMHEHHUIA;

COCTABJISATh YPABHEHUSI XUMUUECKUX PEAKIINI;

coOroAaTh mpasBuiia 6€30MacHOi paboThI P MPOBEIEHUH OTIBITOB;

MOJIb30BaThCS JTA0OPATOPHBIM 000PYJOBAHUEM U MTOCYI0M;

BBIUUCIIATH OTHOCUTEIFHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MacChI BEIIECTB;
BBIUUCIIATH MACCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTA 10 (OPMYIIe COSIUHEHUS;
BBIYUCIISATH KOJMYECTBO, 00BEM HIIM MacCy BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce
[peareHTOB WU MPOIYKTOB PEaKIIH;

— XapaKTepH30BaTh PU3NUECKUE U XMMUIECKHE CBOWCTBA IMMPOCTHIX BEUIECTB: KACIOPOIa U
BOJIOPO/Ia;

MOJTy4aTh, COOMPaTh KHCIOPOI U BOJIOPO/T;

pacro3HaBaTh ONBITHBIM ITyTEM Ia3000pa3Hble BELIECTBA: KUCIOPOI, BOAOPOL;
pacKpbIBaTh CMBICI 3aKOHa ABOTafpo;

PacKpbIBaTh CMBICI OHATUH «TEMI0BOM 3 (EeKT peakum», «MOJSIPHbINA 00bEM»;




5) npuoOpeTeHune onbITa UCMOIb30BAHUS PA3TUYHBIX
METOJ/IOB U3yUYCHHS BEIICCTB: HAOIIOICHUS 32 UX
MPEBPAICHUSIMY TTPU MPOBEICHUN HECIIOKHBIX
XUMHYECKHX KCIIEPIMEHTOB C MCIIOJIb30BaHUEM
1a0opaTOpHOTO 000PYNOBAHHS U TIPUOOPOB;

6) bopMUpOBaHUE IPECTABICHUN O 3HAYCHUHU
XUMHUYECKON HAyKH B PEIICHUN COBPEMEHHBIX
HKOJIOTMYECKUX MPOOJIeEM, B TOM YHUCIIE B
MPEIOTBPALICHIUH TEXHOTCHHBIX U SKOJIOTHYECKUX
KaracTpod;

7) Ans CNENBIX U CIa00BUAAIIUX 00YJArOIIUXCS:
BJIQJICHUE TIPABHJIAMU 3aITUCU XUMUYIECKUX (Hopmyt ¢
HCII0JIb30BaHUEM PEIbe(HO-TOUCYHOU CUCTEMBI
o0o3Hauenuii JI. bpaiins;

8) s 00y4arOUXCsl C OTPAaHUYCHHBIMU
BO3MO>KHOCTSIMU 37I0POBbSI: BIIaJICHUE OCHOBHBIMU
TTOCTYITHBIMU METOJJaMH HAYYIHOTO TIO3HAHWSI,
HCTIONIE3YEMBIMU B XUMHUH.

— XapaKTepu30BaTh (PU3NYECKHE U XUMHUECKHUE CBOMCTBA BOIBL;

— pacKpbIBaTh CMBICII ITIOHATHUS «PACTBOPY;

— BBIYHUCIISITH MAaCCOBYIO JIOJIO PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

— IIPUTOTOBJIATH PACTBOPHI C OIIPEAEIICHHON MAacCOBOM /10J1€1 paCTBOPEHHOTO BEUIECTBA;
— Ha3bIBaTh COCUHEHUS U3YyYEHHBIX KJIACCOB HEOPTAHMUECKUX BEIIECTB;

— XapakTepu30BaTh (PU3NUECKHE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEILECTB: OKCHJIOB, KUCIIOT, OCHOBAHHUM, COJIEH;

— OIpeNeNsATh MPUHALJICKHOCTh BEUIECTB K ONIPEACIIEHHOMY KJ1acCy COeAMHEHUN;

— COCTaBJIATH POPMYJIBI HEOPTAHHYECKUX COSTMHCHUI N3YICHHBIX KIIACCOB;

— IIPOBOJUTH ONBITHI, HOATBEPKAAOLIME XUMUUECKHUE CBOMCTBA N3yUYEHHBIX KJIACCOB
HEOPraHUYECKHUX BEILECTB;

— Pacro3HaBATh OINBITHBIM IIYTEM PACTBOPBI KUCIOT U LIENOYEH IO U3MEHEHUIO OKPACKU
WHIMKATOPA,;

— XapaKTepHU30BaTh B3aUMOCBSI3b MEX/Y KJIACCAMU HEOPTaHUYECKUX COCANHEHUM;

— packpsiBaTh cMbIch [lepuoanueckoro 3akona /.M. Menneneena;

— OOBACHATH PU3NYECKUI CMBICII aTOMHOTO (TIOPSIIKOBOT0) HOMEPa XUMUYECKOTO
BJIEMEHTa, HOMEPOB TPYIIIBI U NepruoJia B nepuoanyeckoit cucreme .M. Menneneesa;

— OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOCHHS aTOMOB, CBOMCTB 3JIEMEHTOB B
Mpezesiax MajablX IEPUOJIOB U TJIABHBIX MOATPYIII;

— XapaKTepH30BaTh XUMHUYECKHE IEMEHTHI (0T BOJOPO/Ia A0 KaJbI[Hs) Ha OCHOBE UX
0JIOXKEeHU B neproauueckoi cucreme J[.M. MenzaeneeBa 1 0coOEHHOCTEN CTPOEHUS UX
aTOMOB;

— COCTaBJISITh CXEMbI CTPOCHHS aTOMOB MEPBHIX 20 3JIEMEHTOB MEPUOINUECKON CUCTEMBI
J1.11. Menneneena;

— PpacKpBIBaTh CMBICII TTOHATUN: «XUMHYECKAs CBSI3bY, «AJIEKTPOOTPHUIIATEIIHHOCTDY;

— XapaKTepHu30BaTh 3aBUCUMOCThH (PU3UUYECKUX CBOWCTB BEIIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEHIETKH;

— ONpEeNeNsATh BUJI XUMUYECKOHN CBSA3U B HEOPTaHUYECKUX COCAMHEHUSX;

— M300pakaTh CXEMBI CTPOEHHUS MOJICKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUIAMU
XUMUYECKUX CBS3EH;

— pacKpbIBaTh CMBICI TTOHATHN «HOHY, «KKATHOHY, «AHHUOHY, «QJIEKTPOJIUTHI,
CHEDJIEKTPOJIUTBD», «3JEKTPOJIUTUYECKAS TUCCOLUALIUS, KOKUCIUTEIbY, «CTENEHb
OKHCIICHUSD «BOCCTAHOBUTENBY, OKHUCICHUE), KBOCCTAHOBIICHHUEY,

OMPENIEATh CTENEHb OKUCICHUSI aTOMa 3JIEMEHTA B COEAMHEHUU;

PacKpbIBaTh CMBICI TEOPUU JIEKTPOIUTHIECKON TUCCOLUALINN;

COCTABJIATh YPABHEHHUS JIEKTPOJIUTUUECKONU TUCCOLMALMU KUCTIOT, IIEJIOYEHN, COJIEH;

— OOBSICHATH CYITHOCTH IIPOIIecca AIEKTPOIUTUUECKON JUCCOIMAIIMN M PEaKITUi HOHHOTO




oOMeHa;

— COCTaBJISThH ITOJIHBIE U COKPAIICHHBIC HOHHBIE YPaBHCHHS PEaKIIMU OOMEHa;

— OmIpe/IeIATh BO3MOKHOCTD IIPOTEKAHUS PEaKIliii HOHHOTO OOMEHA,;

— MPOBOAMTH PEAKIINH, [TOATBEPIKIAOIINE KAYECTBEHHBIN COCTAB Pa3IMYHBIX BEIICCTB;
— OHpeI[eJISITb OKHUCIHUTECIIb U BOCCTAaHOBUTCIIb,

— COCTaBJISTh YPaBHEHHS OKHUCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIHiA;

— HA3bIBATH q)aKTOpBI, BIIMAKOIINC HA CKOpOCTB XI/IMI/I‘-IGCKOI\/JI peaKI_[I/II/I;

—  KJIaCCH(HUIIMPOBATH XUMHUCCKUE PEAKIIMH 10 PA3IUYHBIM IIPU3HAKAM;

— XapaKTepI/I3OBaTI) B3aMMOCB3b Me)KI[y COCTaBOM, CTpOGHI/ICM nu CBOfICTBaMH HEMCTAJIOB,
— MPOBOJHMTH OMBITHI IO MOIYIECHHIO, COOMPAHUIO M U3YYCHUIO XUMUIECKUX CBOHCTB
ra3000pa3HbIX BEIIECTB: YIIIEKHUCIIOTO ra3a, aMMHaKa,;

— pacro3HaBaTh OMBITHBIM ITyTEM Ia3000pa3HbIe BEIIECTBA: YIJICKUCIIBIN ra3 ¥ aMMHUAK;
— XapaKTepI/I3OBaTI> B3aMMOCBSI3b Me)K[[y COCTaBOM, CTpOeHI/ICM n CBOfICTBaMI/I MCETaJIJIOB,
— Ha3bIBaTh OPraHUYECKHE BEIECTBA 10 UX (popMysie: MeTaH, 3TaH, dTUIICH, METaHOI,
STaHOJI, TJIMIIEPHH, YKCYCHAs KUCIIOTa, aMUHOYKCYCHAsl KUCIIOTa, CTEAPUHOBAs KMCJIOTa,
OJIEMHOBAsI KUCJI0TA, TII0K034;

— OLICHUBATH BIMSIHUE XUMHUYECKOTO 3arpA3HEHUs OKPYKAIOIIEH Cpeibl HA OPTaHU3M
YeI0BEKA,;

— TPaMOTHO OOpAaIaThCs ¢ BEIIECTBAMH B TOBCEIHEBHOMN JKU3HU

— OIpeeNsATh BO3MOKHOCTh IPOTEKAHUS PEAKIIUi HEKOTOPBIX MPEICTaBUTEIICH
OpPraHUYECKUX BEIIECTB C KUCIOPOIOM, BOJOPOIOM, METAIJIAMH, OCHOBAHUSIMH,
rajoreHamu.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

— 6bla€u2&l’l’Zb U npoeepAantb IKCNEPUMERMAIbHO cunomesbl O XUMUYEeCKUxX CGOZZCI’}’IGGX
seuecms Ha OCHOBE UX COCMABA U CMPOEHUSL, UX CHOCOOHOCMU 6CMYNAMb 6 XUMUYECKUE
peaxyuu, o xapakmepe u NPOOYKmMax pasiuiHblX XUMULECKUX PeaKyull,

—  Xapakmepuzoeanms euwecmed no COCMAagy, CMpPOeHUIO U C8OUCMEAM, YCMAHABIUBAMb
NPUYUHHO-CIEOCMBEHHBLE C8S3U MENCOY OAHHBIMU XAPAKMEPUCUKAMU 8EUeCMEd;

— CcoCmasisimb MOJIEKYIAPHbIE U NOJIHbLE UOHHbLE YPABHEHUSL N0 COKPAUEHHBIM UOHHBIM
ypaeHenusim;

—  NPOCHO3UPOBAMb CNOCOOHOCTb 8eUeCmEd NPOSABIISING OKUCTUMELbHbLE UTU
B0CCMAHOBUMEIIbHBLE CEOUCMBA C YUEMOM CIeneHell OKUCIeHUs. DJIeMEeHMO8, 6X00SUUX 8
e2o cocmae;

— coCcmassims YPasHeHusi peakyutl, COOmeEemcmayioumux nocied08amelbHOCmu
npespauenull HeOP2AHUYECKUX 6eUieCME PA3IUYHBIX KIACCO8;

—  bLOBLU2AMb U NPOBEPSMb IKCNEPUMEHMANILHO 2UNOME3bl 0 PE3YIbMamax 6030eicmeust
PA3IUUHBIX (PAKMOPOB HA USMEHEHUE CKOPOCTU XUMUYECKOU PeaKyuu;




— UCNONIBL306AMb NPUOOPEMEeHHble 3HAHUSA 01 IKOAOSUHECKU SPAMOMHO20 NOBEOEHUsL 8
OKpYyoicarouell cpeoe;

—  UCNONIb306AMb NPUOOPEmeHHble KII0Yegble KOMNeMeHYUlU Npu 8bINOIHEHUU NPOEKMO8 U
yuebHO-Uucced08amenbCKux 3a0ay no U3y4eHulo c8oUCmas, Cnocoo08 noyueHus u
[pacnoznasanus eeujecms;

—  00BEeKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUjeCMBAX U XUMUYECKUX NPOYeCcCax,

— Kpumuuecku OmHOCUMbCA K NCEBOOHAYYHOU UHGOpMAYUU, HeO0OPOCOBECMHOU peKaame
8 CpedCcmeax mMaccosou uHpopmayuu,

— 0CO3HABAMb 3HAYEHUE MEeOPEeMUYECKUX 3HAHUL NO XUMUU OJisL NPAKMUYECKOU
0esAmenbHOCIU Yel08eKd,

— co30a8ams MoOenU U cxemul 0Jisl peueHus: y4eOHbIX U NOZHABAMENbHBIX 3a0al;

— NOHUMAMb He0OX0OUMOCMb COONIVOEHUSI NPEONUCAHUL, NPedlazaemblX 8 UHCMPYKYUIX
10 UCNONIL30BAHUIO 1EKAPCME, CPEOCME ObIMOBOU XUMUU U Op.




1. COAEPKAHUE YYEBHOI'O IIPEJJMETA, KYPCA

8 kiace
Tema 1. BBegenne B Xumuio.

[Tpeamer xumuu. Xumus U Apyrue ectecTBeHHble Hayku. HayuHoe HaOmroeHue Kak OAMH U3 METOA0B XUMUHU. XUMHUECKUI SKCIIEPUMEHT — OCHOBHOM
METOJ] U3y4YECHHUE CBOKCTB BEILIECTB.

Xumnueckas nadboparopusi. O60pyaoBaHre XUMHUYeCcKoO# JlabopaTopun. [IpaBuia 6e30macHOro noBeAeHNs B XUMUYECKOH JadopaTopun. O3HaKOMIIEHHE C
MPOCTEUIIIMMU MAaHUITYJISIUSIMHE C JIAOOPaTOPHBIM 00OPYIOBAaHUEM: IITATUBOM, HArPEBATEILHBIM TPUOOPOM.

Yucreie BemecTBa. CMeCH BEIIECTB. I 'eTeporeHHble 1 roMOreHHble cMecH. IIpueMsl paznenenus cMecen.

duznyeckue U XuMU4ecKue ABiieHus. [Ipu3Hakyu XuMU4YecKux peakuuil: '3MEHEHUE OKpacKu, 0Opa30BaHUE I'a3a, BbIACIECHUE CBETA U TEIIA, [10SBJICHUE
3araxa, BbIIIaJICHUE OCallKa, PACTBOPEHHE OCaIKa.

XUMUYECKUH 3JIeMEHT. 3HAKU XUMUYECKUX JIEMEHTOB.

Cocras BemecTBa. KauecTBeHHBIN U KOJIMUECTBEHHBIN cocTaB. Xumuueckas gpopmyna. Munekc. UreHue Xxumuyeckux Gopmyt.

[Ipocteie BemecTBa. CiioxkHbIe BemecTBa. bunapusie coenunenns. Homenknarypa OuHapHbix coennHernid. CocTaBieHne Ha3BaHUH OWHAPHBIX
COeIMHEHUI! 110 U3BeCTHOU (hopMyIie BElIeCTBa.

OranoH. OTHOCUTENBHOCTh U3MEHEHHMI. Macca, OTHOCUTENIbHAs aTOMHAsl Macca U OTHOCUTENbHAsI MOJIEKYJIsIpHas Macca. MaccoBasi 10151 XUMUYECKOT0
JJIEMEHTA B CJI0)KHOM BEILIECTBE.

Crenenp okucieHus. MakcumalibHas 1 MUHUMaJIbHasl CTENEHH OKucieHus. OnpeieneHue CTeNeHH OKUCICHMS 110 3JIEKTPOHHOM opMysie BellecTBa.
OmnpenesneHue cTeneHn OKUCIEHUS 110 MOJIEKYJIIPHOM (opMyIie OMHAPHOTO COCTUHEHHUS.

BanenTtHocTh. Onpenenenne BaJJICHTHOCTH 110 (GopMyJie BellecTBa. Y TOUHEHHE MTPaBUJI COCTABIIEHNE Ha3BaHUN OMHAPHBIX COEAMHEHUH.

CocraBnenue GpopMys OMHAPHBIX COEMHEHUH 110 UX Ha3BAHUSM.

3aKOH MOCTOSIHCTBA COCTaBa BellecTBa. [ paHUIbI MPUMEHUMOCTH 3aKOHa. XuMudeckue ypapHenus. KoapduuneHTsr.

ATOMHO-MOJIEKYJISIPHOE yueHHe. 3apoXkIeHUE U BO3pOXKIeHHE aTOMUCTUKU. Pois M.B. JlomoHOCOBa B pa3paboTke aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.

JdemoHcTpauuu

YucTsle BEIECTBA U CMECH.

CoxpaHeHue CBONCTB BEIIECTB B CMECSX.

Paznienenue rereporeHHbIX cMecei (GUIbTPOBAHUEM.

Paznienenrie roMOreHHBIX CMECe MEPErOHKOM.

dusnuecKue 1 XUMUIECKHUE SIBIICHUS.

[Ipu3HaKK XUMUYECKUX PEAKIUH.

OnbIThI, HIUTIOCTPUPYIOLINE 3aKOH COXPAHEHHS MACCHI BEILIECTB IPU XUMHUUECKHUX PEAKIIMSIX.

JlaGopaTopHbie ONBITHI

1.Onucanue BHEMHETO BUJA POCTHIX U CIOXKHBIX BEILIECTB.

2.CocraBieHue Mojieiell MOJIEKYJl OMHAPHBIX COETMHEHHH.

3.IIpokanuBaHne MEAHOMN IPOBOJIOKU B IUIAMEHU CIIMPTOBKH.

[IpakTrueckue 3aHATUA

1.060pynoBaHre XMMUYECKOH TabopaTOpHH

2.Pa3znenenue cMmecH.



3.Ilpu3HaKu XUMHUYECKUX PEAKIUH.

Pacuernnie 3agaun

MaccoBast 1011 XUMHUYECKOI'0 JIEMEHTA B CJI0)KHOM BEILIECTBE.

Tema 2. Ba:kHeiimue KJIacchl HEOPraHUYECKHUX BeleCTB

Knaccudukanus. OcnoBanus kinaccupukanuy. BemecTBa MOJIEKYIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. MeTaibl 1 HeMEeTaJlIbI.

[TepBoHavanbHbIe MpeACTaBICHUS 00 AJUIOTPOIIMU Ha MPUMEPE MPOCTHIX BEIIECTB, 00pa30BaHHBIX KUCIOPOIOM U YIIIEPOIOM.

Oxcunpl. Okcubl Kak OMHApHBIC coequHeHNs. DU3HUECKUe CBOMCTBA OKCHIOB.

XuMuyeckuit a5ieMeHT Boopo1. Bomopox B nmpupoze. [Ipocroe BemiecTBa BO10poA: XuMuieckasi popmysia, OTHOCUTEIbHAsI MOJIEKYJISIpHAs Macca.
[Tommydenue Bomopoaa B madboparopun. [IpunHnmme! nefictus annapara Kumnmna u nmpudopa [[.M. Kupromuna. CoOupanue Bog0poa METOI0M BBITECHEHHUS BOJIBI.

Mepsl 6e3omacHocTy Ipu paboTe ¢ Bogopo oM. BzaumoeiicTBue Bo1opoaa ¢ KUCIOPOIOM, CEPOi, XTIOPOM, a30TOM, HATPUEM, KaIbIIHEM, OKCHUIOM
xenesa (I1I), okcunom menu (I1). IlepBonauanbHbie MpeaCTaBICHUS O BOCCTAaHOBJICHUH. BO1OpO/I Kak BOCCTAHOBUTEIb.

Boga. CocraB Bojabl. dusnueckue cBoiicTBa BoJbl. PacTBopuMocTh BemecTB. Tabnuiia pactBOpuMocTy. MaccoBasi 10151 pACTBOPEHHOTO BEILIECTBA B
pactBope. HeHachllieHHbIe, HAaCBILIEHHbIE, IEPEHACBILEHHbIE pacTBOPLI. [loaydeHre YyucToi BoAbI.

B3aunmopeiictBue Boapl ¢ MeTasuiamu. [lepBoHauanbHbIe NpeICTaBIECHUS O PsAJie aKTUBHOCTH METAJLIIOB.

B3aumoneiicTBue Bosb ¢ okcuaamMu MeTauioB. MHIukaropel. Okpacka METUIIOpPAHIKa, JIakMyca B (peHoI(pTalenHa B HEUTPAITBHOHN | IEIOYHOU cpejie.
[lepBoHayanbHbIe IpeAcTaBIeHUS 00 OCHOBaHUsX. [IporHo3upoBaHNe BO3MOXKHOCTH B3aMMOCHCTBHSI BOJIbI C OKCHJIAMU METAIIJIOB C TOMOIIBIO TaOJIUIIBI
PacTBOPUMOCTH.

['unpokcunpl. ['MapokcHIbl METANIOB M HEMETAIOB. B3anMoelicTBre BO/IBI C OKCUIaMu yriepoaa, hpocdopa, cepol. I3mMeHeHe OKpacKu
METHJIOpaH’Ka, JJakMyca U (peHondTanenHa B Kucioi cpeae. Homenknarypa ruipokCHI0B METAJIJIOB U HEMETAJIIIOB.

Kucnotsl. ['mapokcuibl HEMETAIIIOB KaK MPEICTABUTENN KUCIOPOACOACPKAIINX KUCIOT. beckucnopoaubie KucaoTsl. COCTaB KUCIOT.

Kucnotssiit octatok. HomeHk1aTypa KMCIOTHBIX OCTaTKOB. OCHOBHOCTB KUCJIOT M BaJIGHTHOCTh KMCJIOTHOTO OCTaTKa.

OO61mue cBOMCTBA KHCIOT: U3MEHEHHE OKPACKU HHIMKATOPOB, B3aUMO/ICHCTBHE C METaJUIaMU, OKCHIaMU METAIIJIOB, THAPOKCUIAMU METAJIJIOB.

Oco0ble cBOMCTBA KOHIICHTPUPOBAHHOMN CEPHON KUCIIOTHI: paCTBOPEHUE B BOJIE, B3aUMOJICHCTBUE C ME/IbI0, OOYTIIMBAHNE OPTaHUYECKUX BEIIECTB.

Oco0sI € CBOICTBa KOHIIEHTPUPOBAHHOW a30THOW KUCIIOTHI M €€ PacTBOPA: B3aUMOJICHCTBUE C MEIBIO.

Krnaccugukanus ocHOBaHUN: OTHOKUCIIOTHBIE U IBYXKUCIIOTHBIE, HEPACTBOPUMBIE U pacTBOpUMBIE (11esoun). OO1Me cBONCTBAa OCHOBaHUI:
B3aUMOJIeCTBUE C KucIoTamMu. Peakuus HeTpanuzauuu. B3anmoaeiicTBre mienoyeil ¢ KUCJIOTHBIMU OKCHJIaMU. Pa3noxkeHne HepacTBOPUMBIX OCHOBAHUMN TTPU
HarpeBaHUMU.

AmdotepHocTs. CBOlCTBa aM(POTEPHBIX THAPOKCHIOB HA MPUMEpaxX THAPOKCHIA IIMHKA U THAPOKCH 1A ATFOMUHMS (0€3 3aITUCH YPaBHEHUN XUMHUECKHUX
peakiuii).

Comu. Homenknatypa cosen.

I'enetnueckuii psj. ['eneTndyeckuid psj TUIIMYHOTO METAJUIa HA MpUMepax Kaiblus U CBUHLA. [lonyyeHue coeIMHeHN TUITMYHBIX METAJIJIOB.

['eHeTrdecKuil psii TAIMTMYHOTO HEMETAJIa Ha IPUMeEpax yriiepoia u KpeMHus. Bo3MOKXKHOCTh MOTydeHUs COeMHEHNH HEMETANIOB U3 BEIIECTB APYTHUX
KJIACCOB.

['eneTndeckuii psig MeTaiia, 00pa3yromiero aMOOoTepHbIA THAPOKCHI.

JdemMoncTpanuu

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI.

Merauibl.



Hemerannsl.

['paduT Kak npumMep IPOCTOro BEUIECTBA, UMEIOIIEro Ha3BaHUe, KOTOPOE OTINYAETCS OT HA3BaHUSI XMMHYECKOTO JIEMEHTA.

[Tonmyyenue kucnopoaa U3 MepMaHraHata Kajius 1 coOupaHne METOJIOM BBHITECHEHHS BOJIBI.

['openue B kucnopoie Maruus, cepsl, pocdopa.

Pabora annapara Kumnma.

Ha nosiHeHne MBUIBHBIX ITy3bIPE CMECHIO BOJOPOAA C BO3AYXOM M UX MOJKUTaHUE.

[IpoBepka Bogopoa Ha YUCTOTY.

["'openue BoAOpOIa HAa BO3/1YX€E U B KUCIOPOJIE.

BzaumopeiicTBre Bogopoaa ¢ cepoil.

["'openue Bogopoaa B xjope.

Boccranosnenue Bogopoaom oxkcuna meau(lIl).

HeycroitunBocTh EpeHACHIIIEHHOTO pacTBOpa THOCYIb(haTa HATPHSL.

ABTOMaTHYECKUN JUCTUILISITOP.

OTHoOLIEHUE BOJIBI K HATPUIO, MArHUIO, ME/H.

OTtHolueHne BOJbl K OKCUIaM Oapust U xelesa.

HcnpiTanue pacTBOPOB HIENI0UEH METUIIOPAHKEM, TaKMycoM, PeHOI(PTATCUHOM.

B3aumoneticteue okcuno yriepoaa (IV) u dpocdopa (V) ¢ Bogoit 1 HCIIBITAHHE MTOJIYICHHBIX PACTBOPOB METHIIOPAHIKEM, JIAKMYCOM, (heHOJIpTaTICHHOM.

OTcyTCTBHE XMMUYECKOM pEeaKIuu BOABI C OKCUJOM KPEMHUSI.

CepHas, a3oTHast, pocopHas KUCIOTHI KaK MPEACTaBUTEIN KUCIOPOACOAEPKAIINUX KUCIIOT.

ComnstHast KUCIIOTa KaK MPeJCTaBUTENb OECKUCIOPOAHBIX KUCIIOT.

OG6pa31ibl coneit.

OTHolIEHNE METAJUIOB K PACTBOPY COJITHOM KHCIIOTHI.

B3aumoneiictBue okcuna meau (I1) ¢ pactBOpom cepHOM KHCIIOTHI.

Bsaumoneiicteue runpokcuna menu(Il) ¢ pactBopom cosstHOM KuCIoThl. B3anMoneiicTBre KOHIIEHTPUPOBAHHON CEPHOI KUCIIOTHI C KYPUHBIM OEITKOM
(caxapom).

BzaunmopencTBue KOHLEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEZBIO.

KcanTonporennoBas peakuus.

B3anmopeiicTBre TBep0TO THAPOKCH A HATPHSI ¢ OKcuaoM yriaeponaa (IV).

JlabopaTopHbIe ONBITHI

4.03HaKOMIICHHE ¢ 00pa3IiaMy METaNIOB U HEMETAJIIOB.

5.ITonmyyenue kucnopoaa U3 NepoKcua BOAOPOaA.

6.0mnucanue BHEIIHEro BUja MPUPOJHBIX OKCUIOB U COCTaBIIEHUE UX (HOPMYIL.

7 Ilonydyenue Bogopoza B nmpudope /I.M. Kuprommna.

8.Cobupanue BOJ0PO/1a METOIOM BHITECHEHHUS BO3AyXa.

9. IlpoBepka Boopoaa Ha YUCTOTY.

10.MI3MeHeHre pacTBOPUMOCTH MEHOTO KYIOpOCa MPU pa3HbIX TeMIEpaTypax.

11.B3aumMopeiicTBuEe OKCUA KaIbLUs C BOJOM.



12.113MeHeHune OKpacku HHANKATOPOB B paCTBOPAX KUCIIOT U LIEJIOUEH.

13.CpaBHEeHUE OKpACKU MHJIUKATOPOB B COJISTHOM M CEPHOM KUCIIOTaX.

14.0nucanne BHENIHETO BUJA U PACTBOPUMOCTH Pa3HBIX COJICH.

15.Peakius HeUTpanu3ayu.

16.Paznoxenue ruapokcuaa meau (11) nmpu narpeBanum.

17.AmpoTrepHOCTB.

18.ITony4yeHue coeIMHEHUI MarHusl.

19.1TonydyeHue coeqMHEHUH yriaepoa.

I[IpakTHyeckne 3aHATHSA

4. XUMHUYECKHE CBOMCTBA KUCIOPOa.

5.XuMHUYECKHE CBOMCTBA BOJAOPOAA.

6.X1MHYECKUE CBOMCTBA KUCIIOT.

Tema 3. [lepuoanyecknii 3aK0H M epuoANYecKas cucreMa XxumMuieckux djiementos .M. Menaeneesa. CtpoeHue atoma.

Atom —cnoxHas yactuna. Oneitel A.A. bekkepens. [lnanerapuas moaens atoma 3. Pezepdopaa. OcHOBHBIE YaCTHIIBI aTOMHOTO S/Ipa: IPOTOHBI U
HEUTPOHBI. 130TOMNBI U U30TONUS. Y TOUHEHUE MMOHITUS «XUMUYECKUN SJIEMEHT.

DIeKTPOOTPHIIATENBLHOCTS aToMa. [lepBoHauaibHOE IPeICTaBIeHne 00 2MEKTPOHHOM clioe. EMKOCTh snekTpoHHOoro ciost. [IoHsTHE 0 BHEIIHEM
3JIEKTPOHHOM CJIO€. Y CTOMYMBOCTh BHEIIHETO AJEKTPOHHOTO CiI0s. MI3MEeHEeHre Ynciia 3JEKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM CJIO€ C YBEJIMYEHUEM 3apsia sapa
aTOMOB 3JIEMEHTOB 1-3 mepuo10B.

Knaccudukanus xumudeckux 3neMeHTOB. OCHOBaHUS KJIacCU(PUKAIINN.

[lepuoanueckas cucTemMa Kak €CTECTBEHHO-HAy4YHas KJIacCU(PHUKAIUS XUMUYECKUX SJIEMEHTOB HAa OCHOBE 3aps/I0B MX aTOMHBIX SJIEP.

[Tepuoanueckast cuctemMa u epuoOIMYECcKas TaOIuIa.

Ileproa. @Pusnyeckuil CMbICH nepruoaa. bosbiime u Masble NeEpUOAbL.

[Tepuonp! B pazHbIX popMax NEPHOIUIECKON TaOIUIIBI.

['pynmsl B KOPOTKOH U JUIMHHOM (popMe mepruoudeckoi Tadbauisl. [ naBHbple U mo6ouHble moArpynisl. A- u B -rpynmnsl. @u3udeckuil cMbICI HOMepa
TPYIIIIBI 7151 SJIEMEHTOB TJIABHBIX MOATpyNH (A-Tpyrim).

DU3NYECKUI CMBICI TOPSIAKOBOTO HOMEPA XMMUUYECKOT0 AJieMeHTa. I3MEHEHNEe CBOMCTB XUMUYECKUX JIEMEHTOB B IIEPUOJAX U TPyNIIax.

[Ieproanueckoe U3MEHEHHUE YK CIIA JIEKTPOHOB HA BHEIIHEM AJIEKTPOHHOM CJIOE€ U NTEPUOANYECKOE U3MEHEHNE CBOMCTB XUMHUYECKUX JIEMEHTOB U UX
coenunennii. CoBpeMeHHasi (GOpMyITUPOBKA MEPHUOIUYECKOTO 3aKOHA.

XapakTepuCcTUKa XUMHYECKOTO 3JIEMEHTA T10 €T0 MOJ0KEHUIO B IEPUOJUYECKON CUCTEME.

OcHoBueble Bexu B xu3Hu [|.1. MenneneeBa. Kitaccudukamnus XuMH4ecKuxX 3JIEMEHTOB U OTKPBITHE TIepHoIndecKoro 3akoHa. Hayunerit moxsur J[.U.
Meneneesa.

IpakTnyeckue 3aHATHS

7.1I3MeHeHne CBOMCTB THAPOKCHUIOB C YBEJIMYEHUEM 3apSA0B ATOMHBIX S€P XUMHUUECKUX DJIIEMEHTOB.

Tema 4. KosimuecTBeHHbIE OTHOIICHHUS B XUMHH

Enununa konnyectsa Bemecta. Yucno ABoraapo. @u3ndeckuii cMbIch K03((GUIIMEHTOB B YPaBHEHHUIX XUMUUECKUX peaknuid. UTenue ypaBHEHHH
XUMHYECKUX PEAKIIUH.

Macca onHoro mouis Bemecrsa. MonsipHas Macca.



Monsipublii 00beM ra3oB. 3akoH ABorapo. OObeMHbIC OTHOLICHHUS Ta30B MPU XUMHUECKUX PEAKIIUAX.

JeMmoHcTpanuun

OO6pa3siibl TBEPABIX U KUJIKUX BEIIECTB KOJIUYECTBOM | MOJIb.

PacuerHble 3a1aun.

Pacuer konuuecTBa BelecTBa 110 U3BECTHOMY YMCITYy YacTHLl. Pacuer konuuyecTBa BEIIECTBA 10 YPABHEHUIO XUMUYECKON PEAKIUH.
Pacuer MonsipHOIi Macchl BelecTBa 1o ero ¢popmyiie. Pacuersl Macchl BellecTBa MO U3BECTHOMY €ro KOJIMUYECTBY U 0OpaTHbBIE pacyeThl.
Pacuersl 1o XMMHUYECKUM ypaBHEHUSM MacChl OTHOTO U3 YYACTHUKOB XUMUYECKOW PEAKIMH 110 U3BECTHOM Macce JIpyroro y4acTHHUKA.
Pacder mioTHOCTH ra3a Mo ero MOJspHON Macce U MOJIIPHOMY O00beMY.

PacdeThl Mo XUMHYECKUM YpaBHCHHAM MACChbl OAHOT'O U3 YHaCTHUKOB XHUMHYSCKOMN PCaKknuu 1Mo N3BECTHOMY 06'b€My APYroro ydaCctouka, HaxoJsaIierocsa
B r3.3006p83HOM COCTOsSHHU.

PacyeTsl mo XxuMuuecKum YpaBHCHUAM C UCITIOJIb30BAHHUEM 00BEMHBIX OTHOIIIEHHH T'a30B.

9 kaacce

Tema 1. CTpoeHue BemecTrBa

Xummaeckas cBs3b. O0pazoBaHHe MOJIEKYJ BOAOPOa, a30Ta. KoBaneHTHas CBsI3b. DIEKTPOHHBIE U Tpaduueckue GopMyibl. Y TOUHEHUE TOHSTHU S
"BaJIeHTHOCTB". BasieHTHbIE BO3MOKHOCTH aTOMOB.

OTHOCHUTENBHAS JIEKTPOOTPULIATEIILHOCTE aTOMOB. Psii anexkrpoorpuniarensHocth. [lonsipHocTs cBsizeid. Yactuunslii 3apsa. KoBaneHTHas HenospHas 1
MIOJIApHAs CBS3b.

WNonsl. MonHas cBa3b. ['paHullbl IPUMEHUMOCTH MOHATHUS ""BaJIEHTHOCTH".

BanenTHOCTS, 3apsi1 HOHA U CTENIEHb OKUCIIECHUS.

Kpucrannel. TUnsl KpUCTAIUIMUECKUX PELIETOK: aTOMHAsI, HOHHAsI MOJIEKYJIsipHAast. 3aBUCUMOCTh (PU3MUYECKHUX CBOMCTB BEUIECTB OT THUIA
KPUCTAJNINYECKON PELLETKH.

JdemoHcTpauuu

Mojenu KpUCTaIIMYeCKUX PEeLIeTOK BOJIbl, XJIOpUIa HaTpus, aiMas3a U rpadura.

JlaGopaTopHbIE OTBITHI

1.CocraBienue Moeneil MOJIEKYII.

2.0nucanue GU3NIECKUX CBOMCTB BEILECTB C Pa3HBIM TUIIOM KPUCTAJUIMYECKOM pEeIIeTKH.

Tema 2. MHoroo0dpa3zne XuMH4eCKHX peakui

Oxucnenue, BOCCTAHOBIEHUE, OKUCIUTENb, BOCCTAHOBUTEND C TOUKH 3PEHUSI N3MEHEHUS CTENEHU OKUCIIEHHS aTOMOB. OKHUCIUTENBHO
BOCCTAHOBUTEJIBHBIE PEAKIUH.

MounsipHas koHueHTpanust. CKOpocTb XUMHUUECKON peakMK. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKIIMK OT YCIIOBUH €€ IPOBE/ICHUS: HarPEBAHMUE,
yBEJIMUEHUE KOHIIEHTPAIIMM UCXOJHBIX BEIIECTB (/111 TOMOTE€HHBIX peaKlUii) WM OBEPXHOCTU COITPUKOCHOBEHUS (/17151 TETEPOr€HHBIX PEaKiuii), UCTIONb30BaHHE
KaTajau3aTopa.

[Tpsamas u oOpatHas xuMudeckue peakuu. OopaTuMas XuMudeckas peakuus. M3MeHeHne CKopoCcTH XUMUYECKOM peakiMyi CO BPEMEHEM.

XUMHUYECKOE PABHOBECHE.

OIEeKTPONPOBOAHOCTb PACTBOPOB. DJIEKTPOIUTHI U HERJEKTPOIUTHI. DIIEKTPOINTHYECKas Aucconnanus. CUIbHbIE U ClIa0bIe 3JEKTPOIUTHI.

YpaBHEHUS JEKTPOTUTHYECKON Aucconualyy. Peakiuu nonHoro ooMeHa. MosekymnspHble 1 HOHHbIE YPAaBHEHHUS XUMUYECKUX PEaKIUii.



XUMHYECKUE CBOWCTBA KUCIOT U OCHOBAHUI C TOUKH 3PEHUS TEOPUH IEKTPOIUTUUECKOH Tucconnannu. OnpeneneHye KUCIOoT U eouel Kak
aeKTposuToB. O0IIHMe cBolicTBa KuciaoT. O0mIMe CBOMCTBAa OCHOBaHMM. B3anmoielicTBrE pacTBOPOB COJICH C pacTBOpaMH KHUCIIOT M IIETIOYCH.

B3aumopeiicTBue pacTBOPOB COJIEN APYT C APYIOM.

[lepBoHavaIbHOE IPEACTABICHUE O KAUECTBEHHBIX PEAKLUAX HA KATUOHBI U AHHOHBI.

OcHoBaHMs KJIaCCH(PHUKAINN XUMUYECKUX peaknid. XMMUYECKHE PEAKLUU COSTMHEHHS, PA3TIOKEHHS, 3aMeIeHHsI, 00MEeHa, IK30TEePMHUECKHE,
SHAOTEPMUYECKUE, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIC, KATATUTUYECKUE, 00OpaTUMBbIE U HEOOpATUMBIE.

JdemoncTpauuu

['openue meau B xJiope.

I'openue Bogopoa B xJtope.

W3meHeHus: CKOPOCTH XMMUYECKON PEaKLUU ITPU HAarPEBAHUH BEILIECTB.

Cwmenenne xumudeckoro paBHoBecus B cucteme "2 NO2 «— N204".

N3yueHue 351eKTpOIpOBOIHOCTH BELIECTB U PACTBOPOB.

B3aumoseiicTBue pacTBOpOB: a) TUAPOKCUAA HATPUSI U a30THOM KUCIIOTHI; 0) CEpHOI KUCIIOTHI M THAPOKCHIA KalKsl; B) KapOoHaTa HATpUs U

COJISIHOM KUCNOTHI; T) cynbdara meau(ll) u rugpokcraa xanus.

PactBopenue runpokcuna xxenesa (I11I) B pactBope cepHOit KMCIOTHI.

DHIOTEPMUYECKUE PEAKLIUH.

OK30TEpMUYECKUE PEAKLINH.

JlabopaTopHbIe ONBITHI

3.0kucnenne Meu KUciaopoJoM BO3TyXa.

4.Boccranosnenue okcuaa meau (1) Bomopogom.

5.BimsiHue KOHIEHTpAIMU Ha CKOPOCTh XMMUYECKOM pEeaKIiu.

6.BnusiHue MOBEPXHOCTH COIPUKOCHOBEHUS HA CKOPOCTh XMMHUYECKON PEaKIIHH.

7.BausiHME KaTaM3aTtopa Ha CKOPOCTh XUMHYECKOW PEaKIUH.

8.V3yueHne BO3MOKHOCTH B3aMMO/IEHCTBHS ITap PaCTBOPOB: a) TUAPOKCHUIA HATPUS U a30THOM KUCIOTHI; 0) xnopuza xene3a(lll) 1 a30THON KUCHOTHI; B)
TUIpOKcHIa HaTpus U xyopuna xkenesa (I11).

9.00611ue cBOiCTBA KUCIOT.

10.0061mue cBoicTBa HIETOYEH.

11.CBolicTBa pacTBOPOB COJIEH.

12. Xummn4ueckne peakuy pa3HbIX TUIIOB.

IpakTnyeckue 3aHATHS

1.YcnoBus TeueHus peakui B pacTBOPax 3JIEKTPOIUTOB O KOHIA.

Tema 3. Muorooopasue Bemects. Hemeranibl M UX cOeJUHEHUS

[losnoxeHne HeMETANIIIOB B IEPUOINYECKON CUCTEME XUMUYECKUX 1eMeHTOB J[.M.MeneneeBa. DeKTpOHHOE CTPOEHHE aTOMOB HEMETAJLIOB.

[TpocTsie BelecTBa ~-HEMETAILIbI KAK OKHCIUTENN U BOCCTaHOBUTENU. Paciiyupenue npeacTapieHuii 00 aJuloTponuy Ha MpUMepax MPOCTHIX BEIECTB

docdopa u cepsl.



[TonoxkeHune rajJoreHoB B EPUOINYECKON CUCTEME XUMUYECKUX dieMeHToB [[.M.MeneneeBa, CTpoeHME aTOMOB M MOJIEKYJ1. B3aumoperncTeue xiopa ¢
BOAOPOJOM, (hochopom, HaTpUEM, Kelle30M, MeIbl0, MeTaHOM. [lonyuenue xopa 3JeKTpOJIM30M pacTBOpa XJIOpUAa HaTPHs; B3aUMOJICHCTBUEM
KPUCTAJIJIMYECKOI0 IIEPMAHraHaTa Kajlusl ¢ KOHIIEHTPUPOBAHHBIM PACTBOPOM COJISHOM KUCJIOTHI.

XnopoBogopo. PacTBopeHue Xja0pBoaopoa B BOjie, OKUCICHHUE XJIOPOBOAOPOa B pucyTcTBuu xjopuaa meau(1l), B3aumoaeiicTBue ¢ aleTUICHOM.
CounsiHast KMCIIOTa KaK CUJIBHBIM 3JIEKTPOJIMT: B3aUMOJEHCTBHE ¢ METaJIIaMH, OKCUJIaMH M THAPOKCUIaMU METAJIOB, C COJIAMM. XJI0puabl B ipupoze. [lonydenne
XJIOPOBOAOPOIA U COJITHOM KUCIOTHI B TPOMBIIIJICHHOCTH (CHHTE3) U B Ta0OPATOPUU U3 KPUCTALTMYECKOTO XJIOPUIa HATPUS U KOHLIEHTPUPOBAHHOM CepHOMI
KHCIIOTBI.

®duznyeckue cBoiictsa ¢propa, Opoma u nojaa. CpaBHeHHE MIPOCTHIX BEIIECTBE Kak okucauTenei. O01ue cBoicTBa INIOr€HOBOIOPOAOB KaK dJIEKTPOIUTOB.
l"aslorenuas! B mpupojie. buonornyeckoe 1eUCTBUE rajJOreHoOB.

Xumuueckuit aneMeHT kuciopoa. Kucnopon B mpupoae. [IpocTtoe BeriecTBo KUcaopo1: Xumuueckas GopMmyia, OTHOCUTENbHAs MOJICKYISIpHAs
Macca. Pusnueckue cBoicTBa Kuciopoaa. BzaumoneiictBue kuciopoaa ¢ MetajuiaMu (Ha IpUMEpe Kallblis, MarHus, MeiM), C HeMeTajljlaMu ( Ha IpUMEpE CEPbI,
yriaepona, hocdopa), CI0XKHBIMU BelllecTBaMu (Ha puMepe Metana). ['openue. [lepBoHavyanbHoe npeacTaBieHUE O peakiusax okucieHus. Kucnopoa kax
OKHCJIUTENb.

[TonoxxeHue KUCIOPOIa U cephl B MEPUOINUECKON ccTeMe XUMHUecKux >neMeHToB JI.M1.MeHneneeBa, CTpoeHHE X aTOMOB. AJUIOTPOIUS KUCIOPOaa U
cepbl. CpaBHEHNE XUMUUYECKUX CBOWCTB KHUCIOPO/a U CEPhl HA IPUMEpax B3aUMOIEHCTBUSI C BOAOPOJOM, ATFOMUHUEM, JKEIE30M.

BoccranoBurenbsHbie cBoiicTBa cepbl. [lomyuenue cepsi.

CepoBonopos. BocctanoBuTENnbHBIC I OKUCIUTENBFHBIE CBOMCTBA cepoBogopoaa. CepoBomopoanas kuciora. Cyab(puabl B IpUPOIE.

Bbuonornueckoe neiictBue cepoBopoposaa. KauectBeHHas peakuus Ha cyabhua-uoH. [loaydyenue cepoBo1opoia B MPOMBIIIIEHHOCTH U B TJa00paTOpHU.

Oxkcupa cepri(1V). Ionyuenune okcuaa cepri(1V) u3 cepsol, cepoBoopoia, MpUPOIHBIX Cyab(PuaoB. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA OKCHIA
ceprI(1V): B3aumoaelictBue ¢ kuciopoaom, okcuaom yriepona(ll). Bzaumoneiicteue oxcuaa cepsl(IV) ¢ Bomoit, pactBopamu menodeir. CynbQuTs u
ruapocyab@uTel. Oxcua cepri(V1): B3aumonaeiicteue ¢ Bogoi. OkucauTensHble CBOMCTBA: peakius ¢ hochopom, noauaom kanus. [Tonyuenue okcuaa cepoi(VI).

dusnueckue cBoiCTBa cepHON KUCIOTHI. PacTBOpeHHe cepHOil KUCI0ThI B Bojie. CBOICTBA CEpHON KUCIOTHI Kak 3eKTposinTa. OCOOEHHOCTH CBOWCTB
KOHILEHTPUPOBAHHOM cepHoM kucnoThl. CynbgaTel u ruapocyibdarel. KauecTBenHas peakuus Ha cyinbdar-noH. [lepBasnomonis npu oxorax cepHO KUCIOTOM.
Cxema noiy4eHus CepHOU KMCIIOTHI B IPOMBIIIEHHOCTH.

CpaBHenue cBoiicTB HemeTayuioB VI-VIIrpynn u ux coeguHeHn.

A30T KaKk XMMHUYECKHM IEMEHT U KaK IIPOCTOE BELIECTBO: CTPOEHUE aTOMa M MOJIEKYJIbl a30Ta. du3nueckue cBOiCTBa a30Ta.

A3OT KaKk OKUCIUTEND (PeaKkiy ¢ JIUTHEM U BOJOPOJIOM) U BOCCTAHOBUTEID (pEakIus ¢ KUCIOPOAOM). AsoTponus pocdopa: KpacHbIi 1 6emblit
dbocdop.

CpaBHeHHE XUMHUYECKONW aKTUBHOCTH aJNTIOTPOIHBIX Moaudukaimii pocdopa. OxucnurensHble CBOUCTBA hocdopa (peakius ¢ Kaaruem),
BOCCTaHOBUTEJbHBIE CBOMCTBA ocdopa (peakiuu ¢ KUCIopooM U xjaopom). [lomyuenne a3zora u pochopa

AMMHaK: cTpoeHre MOJIEKYJIbl, U3nUecKrue CBOMCTBa. PacTBopeHne aMMuaka B Bojie. JlIOHOPHO-aKIENTOPHBIH MEXaHU3M 00pa30BaHMs KOBAIEHTHOH
CBSI3M B HOHE aMMOHUS. AMMHayHas BOJa.

XVMHYECKUE CBOKWCTBA aMMHUaKa: B3aUMOJEHCTBUE ¢ KUCIOTaMU, TOPEHNE, KaTanuTHuueckoe okuciaeHue. Conn aMMmoHus. KauecTBeHHbIE peakiuu Ha HOH
aMMOHHSI.

Oxcup azota(l). BocctanoBuTensHbIe CBOWCTBA (peakiivs C pacCTBOPOM MEPMaHTaHaTa Kajlus B KUCION Cpefie); BOCCTAHOBUTENIbHBIE CBOMCTBA (PEaKIMH C
BogopoaoM, yriaeMm). Oxcun azora(l) kak HeconeoOpasyronuit okcua. Okenn azora(ll): okucaeHNE KHCIOPOIOM BO3yXa, TEPMUUECKOe pasznoxkeHue. OKcu



azota(IV): B3aumoseiicTBre ¢ BO0i, TopeHHe yrisi B armocdepe okcuaa azora(lV). CpaBHUTENbHAS XapaKTEPUCTHKA OKCHIOB a30Ta. OKCHIIBI a30Ta KaK OJHA U3
MIPUYMH BO3HUKHOBEHUS KHCIIOTHBIX JOKIEH.

A3zotHas kuciora. Guznueckre CBOMCTBA a30THOM KUCIOTHL. OCO0bIe XMMHUECKHAE CBOMCTBA a30THOM KUCIIOTHI -B3aMMOJICHCTBHE C METAJLITAMH.
CpaBHeHHE peaklMii )kese3a ¢ pacCTBOpaMU CEPHOM M a30THOM KUCIIOT. B3aumoaeicTBre Meu ¢ KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTOM M C paCTBOPOM a30THOM
kuciotTel. Hurpatel. PasnoskeHne HUTpaTOB IIpyU HarpeBaHuu. IIpumenenne a30THOM KUCIOTHI U HUTPATOB.

Baxneiimue coenuaenus pochopa. Oxcun pocdopa(IV): nmomydenue, B3aumopaeicTaue ¢ Bogon. OprodocdopHas kuciora: GU3NIeCKue CBONCTBA,
JMICCOITMAITHS, CBOWCTBA pacTBOpa (hochOpHOM KUCIOTHI Kak dekTponuta. Tpu psna docdaros. [Ipumenenue coneit pochopHOit KUCTOTHI.

OBTpodUKaIUs BOJIOEMOB.

VYraepon. IIpocTeie BemmecTBa HEMOJIEKYISIPHOTO CTPOSHHE, 00pa30BaHHBIE YIIEPOIOM: alIMa3 U TpaduT, UX CTPOCHUE U (PU3HUYECKHE CBOMCTBA.
Ancopbuusi. XUMUYECKHE CBOWCTBA IPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTIEPOAOM: TOPEHHE, B3aUMOICICTBIE ¢ MeTaJlJIaMH (KaJlbLIMEM U allFOMUHHUEM ), BOJIOM,
okcuaoM xenesa(Ill).

Bonoponunsie coennnenus yriepona. Meran: (hu3nueckue CBOMCTBa, TOpeHHe, MUPOIN3. DTEH: MOJMMepr3alus. DTUH: TOPEHHE, TPUCOEIUHEHNE
Bosopona, peakmust H.J[.3enmrckoro. benszon: xummueckas Gpopmyia, 061acTu IpUMEHEHHUS.

Oxkcup yrinepona(ll): monydyenue, ropeHue, B3auMOJICICTBIE ¢ BOIOM, BoccTaHOBIIeHUE Xkene3a u3 okcuaa xeneza(lll). Oxcua yraepona(IV): peakius ¢
Mar"ueM, yriepo/ioM, TBEpAbIM I'HIPOKCHIOM HaTpusl. buonornyeckoe aeicTBre OKCUIOB YIIepoaa.

HecroiikocTh yronsHoil kucnotsl. KapOoHaTsl: pa3iokeHne HepacTBOPUMbIX KapOOHATOB MpU HArPEBAHUU, B3AUMOJICHCTBUE C PACTBOPAMH CHIIbHBIX
KHCJIOT; IIPEBPALIEHUE B TUAPOKApOOHATHI. [ uapokapOOHAThI: pa3iioKeHNUE IPU HarpEeBaHUH, B3aUMOJIEHCTBUE C paCTBOPAMHU ILEI0YEH.

KapOonatsl B ipupoze. Ilpumenenne kapOoHaTOB.

Kpemuuii. Annorponus kpemuus. BzaumonelictBrue kpeMHUS ¢ KUCIIOpoaAoM U yriepoaoM. Kapbopyna. Okcun KpeMHUs: B3aUMOAEHCTBHUE CO 1IEJI0YaMH,
KapOOHAaTOM HaTpus U yrieM. Pa3noxenue kpemHueBoit kucnotsl. [Ipupoausie cunmkarsl. Ctekio, gapdop, pasHe, kepaMuKa, IEMEHT KaKk HCKYCCTBEHHBbIE
CHJIMKATBHI.

CpaBHenue cBoiicTB HemeTauioB [V-Vrpynm u ux coenHeHui.

JdemoHcTpauuu

dusnueckuii cBOICTBa HEMETAIOB (cepa, oA, OpoM, KUCIOPON).

Monenu KpUCTaUIMYECKUX PEIIETOK ajMasa U rpadura.

[Tonmyuyenue xmopa u ero pu3nYECKUX CBONUCTB.

I'openue B x0pe Bojopoaa, pocdopa, HaATpHS, Kee3a,MEIH.

[Tosryuenue XJI0poBOIOPOIa U3 KPUCTAIIIMYECKOTO XJIOpUa HATPUS U KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.

«XJI0pOBOJIOPOTHBIN (POHTAH.

OO6pa3siibl MPUPOTHBIX XJIOPHUIOB.

duznyeckue cBoricTBa Opoma u Hoja.

B3anmopeiictBrue 6poMa u oaa ¢ aTlOMHHHUEM.

[TonmydyeHue maacTUUeCcKOm Cephl.

['openue Bogopoa B mapax cepsl.

B3aumopaeincTBue cepsl € KEIe30M.

['openue cepbl B KUCIOPOIE.

[Tonmyuenue cepoBogopoaa.



I'openue cepoBonopona.

Oxkwucienne cepoBoaopoaa xopuaom xemnesa(lll).

PactBopenue oxcuna cepri(IV) B Bojie U ucnibITaHKE PACTBOPA UHIUKATOPOM.
PactBopeHue cepHOU KUCIOTHI B BOJIE.

OOyrinuBaHue KOHIICHTPUPOBAHHOM CEPHOM KUCIOTOW OPraHMYECKUX BEIIECTB.
B3auMopeiicTBuE KOHIEHTPUPOBAHHBIA CEPHOM KUCIOTHI C MEJIBIO.

T'openwne docdopa B kuciopoe.

['openue dhocdopa B xiope. [Tonyyenre ammuaka.

«AMMUAUHBINA (HOHTAH.

Bo3srosnka xyopuia aMMOHHUS.

[Tonyuenue oxcuna azota(ll) u ero okuciaeHue Ha BO3IyXe.

[Tomryuenue okcuna azota(IV) u ropenue yris B Hem.

CpaBHeHUE XUMUYECKUX PEAKIUH JKeJIe3a C paCTBOPAMU CEPHOM U a30THOW KUCIIOT.
B3anmopeiicTBue Meau ¢ pacTBOPOM M KOHUEHTPUPOBAHHOM a30THOM KUCIOTOM.
Paznosxenue HuTpaTa Kajaus Ipu HarpeBaHUU.

['openue yris u cepbl B CEIUTPE.

Kpucrammmueckue pemerku aimMasa u rpadura.

Ancopbuust yriaém ra3oB; ropeHUe YIiisi B KUCIOPO/IE.

Monenu MOJIeKys METaHa, dTEHA, ITHHA.

I'openue merana.

INopenue oxcuna yraepona(ll).

['openue Maruus B yriaekuciioM rase.

B3aumoneiictBue TBEPAOro ruAPOKCUIA HATPUS C YTICKUCIIBIM Ta30M.
Kpucrannnueckue pemérku KpeMHUS U OKCHUA KPEMHUS.

BrlmenaunBanue cTekia.

JlabopaTopHbIe ONBITHI

13.M3yueHue CBOMCTB COJISTHOM KUCIOTHI KaK 3JIEKTPOJIUTA.

14.KauecTBeHHas peakiusi Ha XJIOPU-UOH.

15.B3aumozeiictBue OpomMuia HATPHsI ¢ XJIOPHOHM BOJOM; HOAM 1A HATPHUS ¢ OPOMHOMN BOJIOM.
16.PaccmoTpenune oOpa3iioB MPUPOIHBIX TATOTEHUIOB.

17.KadyecTBeHHas peakius Ha CyIb(QUa-UOH.

18.PaccMoTpenune o0pa3iioB MPUPOIHBIX CYIb(GHUIOB.

19.13yuenune cBOMCTB pacTBOpa CEPHOM KUCIIOTHI.

20.KauecTtBeHHas peakius Ha CynbhaT-uoH.

21.PaccmoTtpeHue 00pasioB MPUPOIHBIX CyIb(HaTOB.

22 .3meHeHne OKpacKu WHIMKATOPOB B pacTBope HochHOpHOM KUCTOTHI.
23.KauectBeHHas peakius Ha Gpocdar-nuoH.



24.0Onucanne pU3NIECKUX CBOMCTB 00pa3IloB MPUPOIHBIX (ocdaTos.

25.AncopOuus yriém pacTBOPEHHBIX BEIIECTB.

26.B3anmogeiictBue okcuaa yriaepozaa (IV)c pactBopoM ruipokcuaa Kaiblus ¢ 00pa3oBaHreM KapOoHaTa v THAPOKapOOHATA KaTbITHsI.

27.Paznoxenre ruipoKkapOOHATOB MPU HATPEBAHMH.

28.KauecTBeHHas peaklus Ha KapOOHAaTHI.

29.0nucanre GU3NIECKUX CBOWCTB 00Pa3I0B MPUPOAHBIX KapOOHATOB.

30.0O3naKkoMIIeHHE ¢ 00pa3IaMy MPUPOTHBIX U UCKYCCTBEHHBIX CHIIMKATOB.

IIpakTnyeckue 3aHATHS

2.Pemenue sxcnepuMenTanbHbIX 3a1a4 «Hemeramnsl VI-VII rpynn u ux coeguHeHus».

3.Ilonyuenne amMmmuaka 1 u3yueHue ero cBoicTB. KapOoHatsl.

4.Peuienue sxkcnepuMeHTabHbIX 3a1a4 «Hemetamnnel [V-V rpynn u ux coeguHeHus.

Tema 4. Muorooopasue BemectB. MeTaibl M UX COCTUHEHUS

[TepBoHavabHBIEC IPEACTABICHUS O METAJUTMYECKOM CBSI3M M METAITMYECKOM KpUCTAIUTMYECKOM pemeTke. OOIme CBONCTBa METAIOB: KOBKOCTb,
IJIOTHOCTb, TBEAOCTD, JIEKTPO-U TEILIOMPOBOIHOCTD, I[BET, «METAITMUYECKHID) OIECK.

Mertasmibl Kak BOCCTAHOBUTEM: PEAKIIUU C KUCIOPOIOM, PACTBOPAMH KUCJIOT, COJISIMU. PsijT akTHBHOCTH METaJUIOB.

[[{enounsie MeTamibl. [lonoxxeHne B nepruoanyeckor cucteMe xumudeckux 3meMenToB J[.M. MenneneeBa, ctpoeHre aToMOB. XMMUUYECKUE CBOMCTBA:
B3alMO/ICICTBHUE C KMCIOPOJIOM, FaJIOT€HaMu, CEpOil, BOJOMH, pacTBopoM cyibgara meau(I1I).

['MIpoKCHIBI METOYHBIX METAIIOB: (PU3NYECKUE CBOMCTBA, JUCCOIHAITHS.

CoJIH IETOYHBIX METAJIJIOB.

Kanbuwii. [Tonoxxenue B nepuoandeckoit cucreme xumuueckux snemeHToB .M. MenneneeBa, ctpoenue aroma. @u3nueckre CBOMCTBA KalbIUs.
XUMHYECKHE CBOMCTBA KAJbILIU: TOPEHHUE, B3aUMOJIEHCTBIE ¢ BOAONU. OKCHA KalbIus: (PU3NIECKHUE CBOMCTBA, TTOJIyYeHHE, B3AUMOJICHCTBHE ¢ BOJOU. [ mapokcu
Kanblus. CoJly KaJIbLIMS.

Keéctkocth Bosbl. CocTaB mpupoaHbix BoJ. CBoMCTBa ®ECTKON BObI. Bpemennas (kapOoHaTHast), TOCTOsiHHAS (HeKapOoHaTHast) U o01ias KECTKOCTh
BoAbl. CrIOcOOBI yCTpaHEeHUSI )KECTKOCTH BOJIBI.

Amomunuii. [TonoxeHue B nepuoguveckoi cucteme xumuaeckux anneMeHnTos [[.M. MenaeneeBa. dusnueckue cBONCTBA allFOMUHHUS.

B3aumoneiicTBre adtOMUHUS C KUCIOPOAOM, BOJOM, OKCUJIAMU METAJIIOB, COJISIMU, PACTBOPAMU KHUCIIOT U IIEJTIOYEH.

OxkcunanroMuHus: GU3NIECKUE CBOWCTBA, aM(pOTEPHOCTb.

[Muapokcu anroMuHUS: PU3NUECKHE CBOMCTBA, aM(OTEPHOCTb.

Conu antoMuHuA.

Kenezo. [Tonoxenue B mepuoanyueckon cucreMe xumuuecknx snemeHToB J[.M. MenaeneeBa. OCOOEHHOCTH CTPOSHHUS aToMa JKelesa.

du3nueckue CBOICTBA kele3a. Peakuinu xxene3a ¢ KUCIOPO0M, XJIOPOM, CEpOil, pacCTBOpaMu KUCIOT-HEOKUCITUTENEH, COeH.

Coenunenus xene3a(ll). Oxcun xxenesa(ll): monyuenue; pusznyueckne cBOMCTBA; peakius ¢ pacTBopamu kuciot. ['mapokeun xeneza(ll): momydenue;
¢dbu3nUecKre CBOMCTBA; B3aUMOJICHCTBUE C PAaCTBOPAMH KHUCIIOT, ¢ kuciopoaoM. Comu xene3a(ll):momyuenue; BoccTaHOBUTENbHBIE CBONCTBA.

Coenunenus xene3a(lll). Oxcun xene3a(lll): momydenne; puzndeckrne cBONCTBA; peakuu ¢ okcuaoM yraepoaa(ll), pactBopamMu KUCIOT.

I'unpokcun xenesa(lll):monyyenue; puzndeckue CBONCTBA; pa3ioKeHUE NIPH HarpEBaHUM; B3aUMOJICHCTBHE C KHCIOTAMH.

KauectBennsie peakuuu Ha noH xene3a(ll) (¢ kpacHol kpoBsiHOU coubio) 1 Ha uH kene3a(Ill) (¢ »xEntoit KpoBAHOM COJIBIO M POAAHUA-HOHOM).

Cmnasel. CruiaBel Jkenesa: 4yryH u ctanb. CruiaBel Meu: OpoH3a, TIaTyHb, MebXxuop. Jropamtomunuii. CriiaBel 30710Ta, cepedpa, TIaTHHBI.



O6nacTy NpUMEHEHUS CIUIABOB.

JdemoHcTpauuu

I'openue xenesa.

B3auMozeiicTBuE HUHKA C pACTBOPOM COJISTHOM KHUCIOTHI.

BriTecHeHre Meu jkene30M u3 pactBopa cynabgara meau(ll).

I'openue HaTpus.

BsaunmopeiicTBre HaTpus ¢ CEpOii, BOIOM, KOHIIEHTPUPOBAHHBIM PACTBOPOM COJITHOM KHCIIOTHI, pacTBOpoM cynbdara meau(1l).
BzauMozaeiicTBUE KaJbIUsI C BOIOH.

lNamenune Heraménou U3BECTH.

CBoMcTBa KECTKOU BOJIBI.

«AntomuHueBast 00poay.

B3anmopeiicTBrue adtOMUHMS C BOJON. ATIOMOTEPMHUSL.

Mexanunyeckass TPOYHOCTh OKCHUJIHOM TNIEHKU aTFOMUHHSL.

["openue xenesa B XJiope.

BzaumopeiicTBue xene3a ¢ cepom.

[TaccuBHpoBaHUE kKene3a KOHLIEHTPUPOBAHHOM a30THOM KUCIOTOM.
JlabopaTropHbie ONBITHI

31.0mnucanue puU3NYECKUX CBOMCTB 00pa3I0B METAJIIOB.

32.Psa1 akTHBHOCTH METAJIJIOB.

33.PaccmoTpenne 00pa3iioB IPUPOTHBIX COSAMHEHHUH MIEIIOYHBIX METAIIOB.
34. PaccmoTpenune 00pa3iioB MPUPOTHBIX COCTUHEHUH MIEIOYHBIX METAIJIOB.
35.AMdoTepHOCTh THIPOKCH A ATTFOMUHHSI.

36.BzaumMopeiictBue *xene3a ¢ pactBopoM cyibgara meau(ll).
37.Ilonyuyenue cynbdara xenesza(ll).

38..Ilonyuenue ruapokcuaa xenesza(ll).

39.ITonyuyenue ruapokcuaa xemnesa(Ill).

40..Bzanmogpeiictsue ruapokcuaa xkeneza(lll) c pactBopom comstHON KUCTOTHI.
41.KavectBenHnas peakuusi Ha noHbI sxene3a(Il).

42 KauecTtBeHHbIE peakiuu Ha noHbI xene3a(lll).

43.03nakoMiIeHre ¢ (PU3MYECKUMHU CBOMCTBAMH METAJIJIOB M MIX CIIJIaBOB.

IIpakTHYeckne 3aHATHA
5.00111e XUMHYECKUE CBOMCTBA METAILIOB.
6.Pemenune skcriepuMeHTaNBHBIX 3a7a4 «MeTauibl U KX COCTUHEHUS.



8 kiacce

B TOM YHCIJIC:

MpaKTUYECKHE pabOThI KOHTPOJIbHBIE
paboThI

Beenenue B xumuro 6 1
ATOMBI XUMUYECKHX DJICMCHTOB 10 1
[IpocThlie BemecTBa 7 1
Baxneiimme kiracchl HEOPraHUYECKUX BEIIECTB 14 2 1
W3Menenus, npoucxoasume ¢ BeleCcTBAMU 11 1
ITpaktukyml. [IpocTeiimue onepanuu ¢ BeEeCTBOM 3 3
PactBopenue. PactBopsl. CBolicTBa pacTBOpOB AiekTposntoB | 14
ITpaktukym 2. CBoiiCTBa paCTBOPOB JIEKTPOIUTOB 3 3
O0o0011eHrEe U CUCTEMATH3AllMs] 3HAHUI 5 1

68 9 6
9 kaacc
Beenenue. OOmas xapakTepuCcTUKa XUMUYECKHUX 3JIEMEHTOB U | 1 1
XMMHMUYECKUX peakiui. [lepuoauyueckuit 3aKoH 1
[Tepuonnueckas cucrema XuMHYECKUX 31eMeHTOB Jl. U.
MeHaeneeBa
XHMMHUYECKHE PEAKIIUU B PACTBOPAX 7 1
Hewmeramisr 29 5 1
MerTamasl 13 1 1
XuUMHUS U OKpYKarolas cpesa 5
Tema 5. O0o0meHne 3HaHUH IO XUMUH 32 KypC OCHOBHOM 7 1
mKoJibl. [ToAroToBKa K rocy1apCTBEHHOW HTOTOBOM
arrecranuu (I'MA)
Hroro 68 7 4




8 ki1ace
TEMATHYECKOE IINTIAHUPOBAHUE
€ YKa3aHHeM KOJIHYECTBA YaCOB, 0TBOIMMbIX HA OCBOEHHE KAKI0i TeMbl

Conep:xkanue | Kou- Ne n/m Tema ypoka Hpakmn | K.P.
nporpaMmbl | BO yeckKas
4acoB padora
BBenenue B 1. XuMHUs — HayKa O BEUIECTBaX, UX CBOMCTBAX W MPEBpAIICHUIX. XUMHUS U JpyTue
XHMHIO 6 €CTECTBEHHbIC HAyKU. MEeTOIbl N3YUCHUSI XUMUHU.
2. Xumunyeckas peakiuu. Gru3nyecKue u XuMudeckue siBiieHus. [Ipu3Haku XuMmmuyeckom
peakIuu.
3. XUMHYECKUH DJIEMEHT. SI3bIK XUMUU. 3HAKU XUMUYECKUX DJIEMEHTOB.
4, Xumudeckue Gopmyibl. 3aKOH MOCTOSHCTBA cocTaBa. OTHOCUTENbHAS ATOMHAS U
MOJICKYJISIpHAs Macca.
5. MaccoBas J10J1s1 3JIEMEHTA B COEJMHEHUU.
6. [TpakTrueckas padota Nel 3HakoMcTBO ¢ 1abopatopHbIM 0O0opyaoBanuem. [Ipasuna Th 1
ATOMBI 10 7. OCHOBHBIE CBEJIEHUSI O CTPOEHUHU aTOMOB. SIApo, MPOTOHBI, HEUTPOHBI U IEKTPOHBI. Poiib
XHMHUYECKHX M.B. JlomoHocOBa B pa3paboTke aTOMHO-MOJIEKYJISIPHOTO YUEHUS.
3JIEMEHTOB
8. M30TO01BI KaK pa3HOBUAHOCTH aTOMOB XUMHUYECKHUX JIEMEHTOB
Q. OnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKHUX DJIEMEHTOB
10. [lepuoanueckas cucTeMa XMMUYECKUX 3JIEMEHTOB U CTPOCHHUE aTOMOB. [ pynmibl ¥ nepuoabl
MEPUOINYECKON CUCTEMBI
11. WMonHas xuMuyeckast CBsi3b.
12. KoBasieHTHas1 HenoJsIpHask XUMUYECKas CBSI3b
13. KoBasieHTHas nossipHasi XUMUYECKasi CBSI3b
14. Meramnnueckass XMMHYECKasi CBS3b
15. O6001eHre 1 cucTeMaTH3aIs 3HaHUH 110 TeME «ATOMBI XUMUYECKUX AJIEMEHTOB
16. Kontponbnas padota Nel o Teme « ATOMBI XUMUYECKHUX JIEMEHTOBY 1
IIpocTsie 7 17. IIpocTsle BelecTBa - METaUIbI
BelllecTBa
18. [Ipocteie BemecTBa — HeMeTalUIbL. [IpencTaBnenns 00 alyIOTpONUK Ha IPUMEpPE BEILECTB,

00pa30BaHHBIX KHCIOPOAOM U YTIIEPOAOM.




19.

KosmmuectBa Bemectsa. Monb. MonsipHas macca.

20. Mousipabiii 00bEM ra3000pa3HbIX BEIIECTB
21. Pemenwue 3anay mo popmyne
22. O0600menre u cucTeMaTu3arys 3HaHui 1mo Teme «IIpocTeie BemecTBay
23. KonTponbnas pabora No2 «IIpocTeie BemecTBay
Baskueiimue 14 24. CreneHb OKHUCIIEHUS, BAJIGHTHOCTb. brHapHble coequHeHysl. BajeHTHOCTD.
KJIacChl
HeopraHuyec
KHX BellleCTB
25. Baxwuelimmue kimaccbl OMHApHBIX coequHeHnid. Okcuipl. JleTydne BoIOpOIHbIE COSMHEHUS
26. Krnaccudukanus ocHOBaHUN: OJTHOKUCIIOTHBIC U IBYXKUCIOTHBIE. OCHOBaHHUS
HEpAacTBOPUMBIE U pACTBOPUMBIE (I1I€JI0UN)
217. Kucnotel. Onpenenenune xapakrepa cpenbl. Muaukaropsl
28. Comu. Homenknarypa conei.
29. Commn
30. OcHOBHBIE KJ1acChl HEOPraHUYECKUX COEIMHEHUN
31. Kpucrannnueckue u amopdHbie BemecTna.
32. UucTele BelecTBa U CMECH
33. Paznenenne cmeceir. OuncTKa BENIECTB
34. [IpakTuyeckas padora Ne 2.
OuncTKa 3arpsi3HEHHON NOBaPEHHOM COIU
35. MaccoBas u 00beMHast 107151 KOMIIOHEHTOB CMECH
36. [IpakTuyeckas padora Ne 3.
[Ipurorosnenue pacTBopa ¢ 3aJJTaHHOM MacCOBOM J10J€M paCTBOPEHHOT'O BEIIECTBA
37. KonTpomnbnas padota Ne3 mo Teme «CoeHEHUsI XUMHUECKUX dTIEMEHTOBY
HN3menenns, 11 38. XUMUYECKUE pEaKLIUU. Y CIIOBUS U MPU3HAKM XUMUYECKON peakuu. Peakiyu ropeHus.
NPOUCXOSIII DK30 U SHAOTEPMHUYECKUE PEAKIIHH.
ue ¢
BellleCTBAMH
39. XUMHYECKUE YPABHEHHSI. 3aKOH COXPAHEHMsI MacChl BEILIECTB.
40. CocraBieHue ypaBHEHUH XUMHUECKUX peakunii. Puzndeckuii cMbIch K03 uimueHToB B
YpaBHEHHUAX XUMUYECKUX PEaKIUil.
41. PacueTsl 10 XUMUYECKUM YPABHEHUSIM




42.

Peaxnuu pasnoxxenus. [IoHATHE 0 CKOPOCTH XMMUYECKON PEAKLIUN U KATAIIU3aTOPaX.

43. Peaknuu coeprHeHus.
44, Peakuuu 3amenienus. Py akTMBHOCTH METaJIOB.
45, Peakuuu oomena. [lpasuno beprose
46. Tunel XUMHUYECKUX peaklMii Ha mpuMepe cBOMCTB BoAbl. IloHsTHE O rMapON3E.
47. O06o0uieHne 1 cucTeMaTu3alys 3HaHui 1o TeMe «3MeHeHust, MPONCXOIAIINE C
BE[ECTBAMHU
48. KonTpomnpHas paborta o Teme «3MeHeHUs, TPOUCXOISIINE C BEIISCTBAMMY)
[IpakTUKyM 3 49. Habmonenus 3a n3MEHEHUAMHU, TPOUCXOISIIUMU C TOPAIIEH CBEUOl, U UX OMUCAHHE.
«IIpocreiimu
€ onepanuu ¢
BelleCTBAMU»
50. AHan3 OYBBI U BOJIBI.
51. [Ipu3HaKyu XMMUYECKUX peaKIuil.
PacrBopenue. 14 52. PacTBopenue kak gusnko-xuMudeckuil npouecc. PactBopumocts. Tunel pacTBOpOB.
PacrBopbI.
CaoiicTBa
3JIEKTPOJIUTO
B.
53. DNEeKTPOUTHYECKAs TUCCOLMAIIHS.
54. OCHOBHBIE NOJI0KEHUS TEOPUH IEKTPOIUTUYECKON TUCCOLUALINY.
95. WonHble ypaBHEHUS peaKIUil.
56. Kucnotsl: knaccugukaius u cBoiictsa B ceere TO/]
S57. OcHoBanus: Kj1accuduUKaIus u CBOMCTBa B cBeTe TI]]
58. Oxcuipl: KiIacCu(UKaIMs U CBOMCTBA
59. Comu: xnaccuukaius u cBorcTsa B ceete 1TO]]
60. ['eneTnyeckas BA3b MEXKIY KJlacCaMH HEOPTaHUYECKHX BEHIECTB
61. O6o06muienne u cuctemMaru3anys 3HaHui o Teme «PactBopenue. PactBopsl. CBoiicTBa
PacTBOPOB 3JIEKTPOIUTOBY
62. KontponbHas padora no reme «PactBopenue. PactBopsl. CBOICTBa pacTBOPOB
AIEKTPOIUTOBY
63. Knaccudukanus xummdeckux peakiuii. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITIHI
64. CBolicTBa M3YUYEHHBIX KJIACCOB BELIECTB B CBETE OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii
65. O6006111eHre U crcTeMaTu3alrs 3HaHU| 3a Kype 8 Kiacca




IpakTukym 3 66. Hounnble peakuuu. 1
«CBoiicTBa
PacTBOPOB
3JIEKTPOJIUTO
B»
67. VYcnoBust TeUEHUS] XMMUYECKUX PEAKIIMI MEXIY pACTBOPAMHU AJIEKTPOJIUTOB IO KOHIIA. 1
68. Pemienue skcriepuMeHTaTBHBIX 3a]1a4. 1
Hroro 68 9 6
Kanenpapno-temaTnyeckoe niiaHupoBaHue 9 Kjiacc.
Cooeporcanue Kon- Ne n/n Tema ypoka Ilpakmu | K.P.
npozpammol 60 yeckas
uacoe paboma
Beenenue. O0mias 7 1. XapaKkTeprucTUKa XMMUYECKOTO 3JIEMEHTA HA OCHOBAHUN €T0 TOJOKEHUS B
XapaKkTepUCTUKa [Iepnonnueckoii cucreme /. 1. Menneneesa. Ilepuoanueckuit 3akoH u [lepuonnueckas
XUMHYECKHUX cucrema JI. 1. Menneneesa B CBETE yU€HHUs O CTPOCHUNU
anemeHToB. I1. 3 u aToMa
I1.C. A.N.
Menieneena
2. Knaccudukanus XumMuueckux coequHeHui. AMQoTepHble OKCUIbI U THIPOKCUIBI.
3. Krnaccudukanys XuMH4ecKUX peakivii o pa3IMYHbIM OCHOBaHUSIM
4. XuMu4ecKasi OpraHu3alys )KUBOM U HEXXUBOU TPUPOJIbI
S. [TonsATHE O CKOPOCTH XUMHUYECKOMN peakuu. PakTopsl, BIUSIOMIAE HA CKOPOCTh
XUMHUYECKHUX PEAKINH
6. Karanuzarops! u karanu3. IHruOUTOpsl. AHTHOKCHIAHTHI.
7. KonTtponbHas pabora o teme «Bpenenue. O0mias xapakTepuCTHKa XUMHUYECKUX 1
9JIEMEHTOB ¥ XUMUYECKUX PEaKIHIl».
XnuMuyeckue 7 8. DNEeKTPONUTHYECKAs TUCCOITUAIIHS
peakuuu B
pacTBopax
9. OCHOBHBIE NOJIOKEHUS TEOPUH IEKTPOIUTUYECKON TUCCOLUAIINY.
10. CaolicTBa KHCIIOT B cBeTe TOJ]




11.

CBoiicTBa OCHOBaHMM KaK 3JIEKTPOJIUTOB.

12. CsorictBa coieli B cBete TO/I.

13. IM'uaponus coneit

14. Pemenne skcriepuMEHTANBHBIX 33124 MO TeMe «DJIEKTPOIUTUYECKAas! TUCCOLMALINS

Hewmerannsl 29 15. OO6mas xapakTepucTHKa HEMETaJIOB: MoJokeHue B [lepuonnueckoil cucreMe XUMUYECKUX

anemeHToB /. 1. MenaeneeBa, 0COOEHHOCTH CTPOCHUS aTOMOB, 3JIEKTPOOTPULIATEIEHOCTh
(20).

16. I"anorensl. O0mas xapakTepUCTUKA TATOT€HOB: CTPOSCHHE aTOMOB; ITPOCTHIE BELIECTBA U
OCHOBHBIE COE/IMHEHUS T'aJIOTEHOB, UX CBOMCTBA.

17. OCHOBHBIE CO€TMHEHHUSI TAJIOTEHOB: TAJIOT€HOBOIOPO/IbI, COJIM TaJOT€HOBOAOPOIHBIX
KHCIIOT.

18. Bonopon. BonopoHble coeIMHEHNs] HEMETAIIIOB.

19. Pemenne skcriepuMeHTanbHBIX 3a7a4 1o Teme «lloarpymnmna rajgoreHoBy.

20. Xanbkorensl. Cepa, ee (prU3nUecKre U XUMUYECKUE CBONWCTBA

21. Coenunenus cepbl. CepoBopopon. Cynbhusl.

22. Kucnoponnbie coelMHEHUS CEPBI.

23. [TpakTuyeckas pabora Ne3 «lI3yueHne CBOWCTB CEpPHON KHUCIIOTHI»

24. Kucnopoa. Xumudeckue CBOWCTBa KUCIOPOJA.

25. [Tpaktrueckas padota No4 «Ilomyuenue, cobrpanue U pacrio3HaBaHHUE Ta30By

26. OOm1ast xapakTepucTHKa 31eMeHToB VA rpynnbsl. A30T U €ro CBOMCTBA.

27. AmMMmuak u ero ceorictBa. Cojii aMMOHUS.

28. Pemenue skcnepuMeHTANbHBIX 3a7a4 110 Teme «Iloarpynmna azoray

29. KucnopoaHble coeJMHEHUs a30Ta.

30. A3OTHAs KHUCIIOTa, €€ MOJyYeHHEe U PUMEHEHHUE

31. ®ocdop. Coenunenus pocdopa. Iloustie o pochopHbIX yI0OPEHUSIX .

32. VYrnepoa. CTpoeHne aTomMa v aJZIOTPONHS yIepo/ia, CBOMCTBA €ro MOAN(PUKAIINN 1 X
IpUMEHEHHE.

33. Oxcuapl yraepona (II) u (IV), ux cBoiicTBa M IpUMEHEHHE.

34. Perienue skcriepuMeHTaIbHBIX 3aa4 1o Teme «lloarpymnma yriepoaa»

35. YT1eBogopObl: PEEIbHBIE.

36. YTI1eBOIOPOIBI: HEMPEIeTbHBIC.

37. Kucnopozacoaepskaiiye opraHMuecKue COeIMHEHNs: COUPTHI, KApPOOHOBBIE KUCIIOTHI.

38. Kpemuunii. CTpoeHne aroMa KpeMHUS; KPUCTALTUYECKUA KPEMHUM, €r0 CBOWCTBA U
npuMeHeHne. COeTMHEHUs! KPEeMHUSI.

39. CuiikaTHasi TPOMBIIUICHHOCTD.

40. Hewmerannsl B mpupojie U crnocoObl MX MOTY4YeHUsI.




41.

IIpon3BOACTBO CEPHOM KUCIIOTBI, aMMHMAKA U UX IPUMEHEHHE.

42. O6o06menue mo TeMe «HemeTamib»y
43. KonTponpHas pabora o Teme «HemeTamishy
MeTtainisl 13 44, [Tonoxenue anemenToB MeTaioB B [leprnoanueckoii cucreme 1. 1. MenneneeBa u
0COOCHHOCTH CTPOCHHUS WX aTOMOB. Du3nyeckue cBoricTBa MeTaiuioB. CILIaBbI.
45. XHMHYECKHE CBOMCTBA METAJIOB KaK BOCCTAHOBHUTEIICH, a TAKXKE B CBETE HUX IOJI0KCHUS B
AJICKTPOXUMHUYECKOM PSITy HANPSHKEHUH METaJLIOB.
46. OO6m1as xapakrepucTrka 31eMeHToB IA rpynmnel. CoelnHEeHHs NIETOYHBIX METAJUIOB.
47. [lenouno3zemenbHble MeTaILIbl. COeIMHEHUS MIET0YHO3EMEIbHBIX METAJLIIOB.
48. XKéctkoctb Boabl. CocTaB npupoHbix BoJ. CBoiicTBa xECTKOM BObl. CriocOObI
yCcTpaHeHHsl >KECTKOCTH BOJIbI.
49. AJIOMUHUH U €70 coenHeHUs. [IpuMeHeHre amfOMUHNUS U €r0 COETMHEHUM.
50. JKenes3o u ero coenuHeHUs.
ol. I'enernueckue psanel Fe2+ u Fe3+. Baxxneimue conu xene3za. 3HaueHUE Keye3a U ero
COCIMHCHMH JIJIs1 TPUPOIbI U HAPOJIHOTO XO35HCTBA.
52. [IpakTrueckas padota Ne7 1o Teme: «PeleHne SKCepuMEHTAIBHBIX 33]1a4 Ha
pacro3HaBaHUE U MOJYYCHUE COSAMHEHUN METAJJIOBY
53. Koppo3sust MeTasioB 1 criocoObl 60pbObI ¢ Hei
o4, Mertaysl B mpupoae. Obuiue cnocoObl ux noayyeHus. [IoHsTHE 0 METaJUTypIyu.
55. O06006111eH1E 3HAHUI 110 TeMe «MeTalIbI»
56. KonTponbHas paborta no teme «MeTamib»
XuMus U 5 57. XUMHYCCKUH COCTaB IJIaHEThI 3eMJIS
OKpY>KaroIast
cpena
58. XHWMHYECKHUE DJIEMEHTHI B KJIETKaX KUBBIX OPraHU3MOB
59. OxpaHa OKpYyKarolle cpebl OT XUMUUYECKOTO 3arpsI3HECHUS
60. O6006meHne 3HaHui 10 Teme «XUMUS U OKpY’Kalolas cpeiay
61. [Tpo6eMbI 6€30mMacHOTO UCTIOIB30BAHUS BEIIECTB U XUMUUYECKUX PEAKITUH B
MOBCEIHEBHOM KU3HU
O60061eHue 1 7 62. [Tepnonnueckuit 3akoH u [lepnonnueckas cucrema J[. 1. Menneneesa B cBeTe Teopun
cHUCTeMaTH3aIus CTPOEHHUSI aTOMa
3HaHUH 3a KypC
OCHOBHOW IIIKOJIBI
63. Bupl XUMUYECKUX CBS3EH M TUITBI KPUCTAUIMUECKUX PENICTOK. B3anMOCBI3b CTpOCHUS 1
CBOICTB BEIIIECTB.
64. Knaccudukanms XuMruaeckux peakiyii mo pa3audHbIM npu3HaKaM. CKOPOCTh XMMHUYECKUX




peaKkuuid.

65. OCHOBBI HCOPTAHMYECKON XUMHUH

66. I'onoBast KOHTpOJBHAs padoTa.

67. Tpenunr-recrupoanue no Bapuantam ' MMA niponuibIx JeT U AEMOBEPCUH.
68. Tpenunr-recrupoanue no Bapuantam ' MMA niponuibIx JeT U AEMOBEPCHUH.

Hroro

68




