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1.11osicHMTEIbHAA 3AMMCKA

Paboyas mporpamMma o XMMUHU COCTaBJICHAa HAa OCHOBE (he/IepalbHOTO KOMIIOHEHTA
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAaPTa OCHOBHOTO 00IIero 00pa3oBaHus U HA OCHOBE
IIPOrpaMMbl aBTOPCKOro Kypca xumuu ais 8-9 kinaccoB O.C. I'abpuensina (B ocHoe YMK
JIeKaT MPUHIIMIIBI Pa3BUBAIOIIETO M BOCTIUTHIBAIONIETO 00yueHns. Peanmsyercs B paMkax
npoekra «Touka pocray.

[TocnenoBarenbHOCTh N3yUEHUSl MaTepraia: CTPOEHUE aTOMa — COCTaB BellecTBa —
CBOMCTBA).

Pabouas nporpamma npegHasHaueHa i U3ydeHus: XUMHUU B 8 1 9kitaccax
o011eo0pa3oBaTeIbHOM HIKOJIBl. YUeOHUKN COOTBETCTBYIOT (peiepaqbHOMY KOMIIOHEHTY
rocy/lapcTBEHHOI0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 00111ero 00pa3oBaHus M0 XUMHH,
BXOJIIT B (hefiepalibHBIN NlepedeHb YIeOHUKOB, PEKOMEHIOBAHHBIX MUHUCTEPCTBOM
oOpasoBanus U Hayku Poccuiickoit denepannu K KCIOJIB30BaHUIO B 00pa30BaTeIbHOM MPOIIECCE
B 00111€00pa30BaTEIbHBIX YUPESKICHUIX. Y UCOHUKN UMEIOT rpud «PekoMeH10BaHO
MunuctepctBoM oOpa3oBanus U Hayku Poccuiickoit denepanum.

B cootBercTBUU € enepanbHBIM 0a3MCHBIM Y4€OHBIM IJIAHOM JUIsi OCHOBHOT'O 00IIEro
o0Opa3oBaHus MporpaMma paccurTaHa Ha MpernojaBaHue Kypca XMMHUH B 8 Kj1acce B 00beme 2
gaca B HeJer0, 68 4acoB B oI, B 9 kiracce — 2 yaca B HeAer0, 68 94acoB B Toj.

2.Pe3yabTaThl OCBOEHHs yueOHOro npeamera. 8 kiacc (mepBblii roj
o0yueHus)

JIMYHOCTHBIMH pe3yJbTaTaAMHU U3YyYCHHUS MTPeIMeTa « XUMU» B 8 Kilacce SIBISIFOTCS
CIICAYIOIINE YMEHHUS:
® 0CO3HaBaTh EMHCTBO U IEJIOCTHOCTH OKPYKAIOIIETO MUPA, BO3MOXKHOCTH €TI0
MO03HABAEMOCTH ¥ OOBSCHUMOCTH Ha OCHOBE JIOCTH)KCHUN HAYKH; TOCTEIIEHHO
BBICTPaMBaTh COOCTBEHHOE IEJIOCTHOE MHUPOBO33PEHUE!
® 0CO3HaBaTh MOTPEOHOCTH M TOTOBHOCTh K CAMOOOPA30BaHUIO, B TOM YHCIIE U B PAMKax
CaMOCTOSITEIILHOW JEATEIBHOCTH BHE IIKOJIBI;
® OIICHUBATh KU3HCHHBIC CUTYAIIMH C TOUYKH 3pEHUs O€30MacHOr0 00pasa )KH3HH U
COXpaHEHHS 3JI0POBbSI;
® OIICHUBATh IKOJIOTUYECCKUN PUCK B3aMMOOTHOIICHUH YEIOBEKA M ITPUPO/IBI.
e (opMHUPOBATh IKOJOTUUYECKOE MBIIIUICHUE: YMEHUE OLICHUBATh CBOO JICATEIBLHOCTD U
MOCTYIIKH JPYTUX JIFOJICH ¢ TOUKU 3PCHUSI COXPAHCHHUST OKPYXKAFOIIEH CPeJibl - rapaHTa
KU3HU U Ojaronony4us Jroaeil Ha 3emie.
MeTtanpeaMeTHBIMH Pe3yJIbTATAMH U3YUCHHS Kypca « XUMUsD» SBIsieTCS (POPMUPOBAHKE
YHHUBEPCAIbHBIX YueOHBIX neicTBuil (YVY]).
Perynarusabie YVY/I: caMoCTOATET,HO OOHAPYKUBATh U POPMYIHPOBATH YUeOHYIO TIpoOiieMy,
OTIPEIEeIIATH ENIb YUeOHOU NesTeIbHOCTH; BEIABUTAaTh BEPCUH PEIICHUs TPOOIEMbI, 0CO3HABATh
KOHEYHBIN pe3yNnbTaT, BEIOMpATh U3 MPENI0KEHHBIX U HCKaTh CAMOCTOATEIBHO CPEJICTBA
JTOCTHIKEHHUS 1IeNTN; COCTABIATh (MHANBUAYATbHO WM B TPYIINE) TUIaH PEelIeHUs PoOIEMBI;
paboTas 1o IIaHy, CBEpSATh CBOM JICHCTBUS C LIETBIO U, P HEOOXOAUMOCTH, UCIIPABIISTh
OLTMOKHU CaMOCTOSITENILHO; B IMAJIOTE C YYUTEIEM COBEPILIEHCTBOBATH CAMOCTOSITETFHO
BBIPaOOTaHHBIE KPUTEPHH OIICHKH.
[To3naBarenbHble YV /I: aHAIU3UPOBATh, CPABHUBATH, KIACCU(UIIMPOBATH U 00001IaTh (PaKTHI U
SIBJICHUS. BBISBIISATh MPUYUHBI U CIEJICTBUS MIPOCTHIX SIBJICHUN. OCYIIECTBIISATH CPABHEHHE,
KITaCCU(UKAIUIO, CAMOCTOSITEIFHO BBIOUPAst OCHOBAHUS U KPUTEPUU ISl YKa3aHHBIX

2



JIOTUYECKUX ONEpaLMii; CTPOUTD JIOTMUYECKOE PACCYKIECHHE, BKIIIOUAIOLIEE YCTAHOBIICHUE
IIPUYMHHO-CIIEAICTBEHHBIX CBA3EH. CO3aBaTh CXeMaTUUECKNUE MOJEIH C BbIACICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA. COCTABIIATH TE3UCHI, Pa3IMYHBIC BU/IbI IUTAHOB
(TIPOCTBIX, CIOXKHBIX U T.I1.). MPEOOPa30BBIBaTh MH(YOPMAIUIO U3 OJHOTO BUJA B JPYrOM
(TabmuIy B TEKCT U Tp.). YMETh ONPEACIIATh BOZMOXKHBIE HCTOYHUKH HEOOXOIUMBIX CBEJICHUH,
IIPOU3BOJIUTH MOUCK U OLIEHUBATh €€ JOCTOBEPHOCTb.

KommynukaTtuHble YV /J[: CaMOCTOSTENIBHO OPraHU30BbIBaTh yU€OHOE B3aUMOJICHCTBUE B
rpymnie (onpeaensTs oOLue 1eau, pacupeaesisaTh POy, T0roOBapyuBaThCs APYr € APYroM U T.1.).
IInanupyemMble pe3yJbTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa

JlesiTenbHOCTh 00pa30BaATEIBHOTO YIPEKACHHS 00IIero oopa3oBaHus B 00YICHHH XUMUHU
J0JKHA OBITH HAaIpaBiieHa HA JOCTHYKEHHE 00yJarOIIUMUCS CIIETYIONUX JIMYHOCTHBIX
pe3yJIbTaTOB:

1. B 1EHHOCTHO-OPHEHTALMOHHOI c(epe - YyBCTBO FOPJOCTHU 32 POCCUICKYIO XUMHUYECKYIO
HayKy, TYMaHU3M, OTHOLIEHUE K TPYAY, LIeJIeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;
2. B TPYA0BOii cdepe - TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NasbHEIIeH 00pa3oBaTebHON
TPaeKTOpUH;

3. B MO3HABaTeJbHOI (KOTHUTUBHOI, MHTE/JIEKTYadbHOI1) cpepe —MOTHBAIHS yICHHS,
YMEHHE YIPaBISATh CBOCH MO3HABATEIbHON NS TENLHOCTHIO.

MeranpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHHS BBIITYCKHUKAMU OCHOBHOM LIKOJIBI IPOTPaMMBbl
10 XUMUU SBJISIOTCS:

BJIaJICHUE YHUBEPCAIbHBIMU €CTECTBEHHO-HAYYHBIMU CIIOCOOAMHU JIETEIbHOCTU: HAaOII0/IEHHE,
U3MepeHue, SKCIIEPUMEHT, y4eOHOEe UCCIIeJOBAHMUE;

MIPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHUS (CHCTEMHO-UH(GOPMAIIMOHHBIN aHaJH3,
MOJIETIMPOBAHUE) ISl U3YUEHUS PAa3IMUHBIX CTOPOH OKPYKaIOLIEeH NelCTBUTEILHOCTH;
UCIOJIb30BAHNE YHUBEPCAIBHBIX CIOCOOOB AEATENILHOCTH 10 PEIIEHUI0 MPOOIEM U OCHOBHBIX
MHTEJUIEKTYaJIbHBIX ONepaLuil:

HCIIOJIb30BAHNE OCHOBHBIX UHTEIJICKTYaIbHBIX ONEPALIAN:

(dhopmyIupoBaHUE TUIIOTE3, aHAJU3 U CUHTE3, CPAaBHEHHE, 0000IICHUE, CHCTEeMaTH3aIlNs,
BBISIBJICHUE IPUYMHHO-CIICJICTBCHHBIX CBA3EH, IOUCK aHAJIOTOB;

YMEHHUE TeHepUpOBaTh UJEH U OIIPENEIIATh CPEACTBA, HEOOXOAUMBIE I UX pealn3aliH,
YMEHHUE OIpeNeIIATh LEeIN U 3aauil eI TeIbHOCTH, BEIOMPATh CPEe/ICTBA pealn3alluy LelIu U
IIPUMEHSTh UX HA IIPAKTUKE; UCIIOJIb30BAHUE PA3JIMYHBIX HCTOYHUKOB JUIS MIOJIy4CHUS
XUMUYECKOH MHPOPMALIUH.

IIpeamMeTHBIMHU pe3yIbTaTAMM OCBOCHHS BBIITYCKHMKAMU OCHOBHOM LIKOJIBI IIPOTPaMMBI 110
XUMMH SABJIIOTCS:

1. B mo3HaBarenbHOM cdepe:

- 1aBaTh ONPE/IEICHUS U3YUCHHBIX MOHATHH: BEIECTBO (XUMUYECKUN 3JIEMEHT, aTOM, UOH,
MOJIEKYJIA, KpUCTAJIIMYECKAsl PEIIETKA, BEECTBO, IPOCTBIE U CJIOKHBIE BEIIECTBA, XUMUYECKAs]
¢dopMmyna, OTHOCUTENIbHAS aTOMHAsl Macca, OTHOCUTENIbHAs MOJIEKYJIsipHasl Macca, BAJIGHTHOCTD,
OKCH/Ibl, KUCJIOTBI, OCHOBaHMsI, COJIH, aM(pOTEPHOCTh, UHJUKATOP, IEPUOJUUECKHII 3aKOH,
NepruondecKas CUcTeMa, nepuoandeckas Tabiamua, U30ToMbl, XUMUYECKas CBA3b,
3JIEKTPOOTPHUIATEIBHOCTD, CTEIIEHb OKUCIICHUS, JIEKTPOJINT); XUMUYECKasi peaKIus
(XMMHUEeCKOe ypaBHEHUE, FTeHeTUYeCcKast CBSA3b, OKHCICHHUE, BOCCTAHOBJICHUE,
ANIEKTPOIUTUYECKAs JUCCOMALIS, CKOPOCTh XUMUUECKOH peakinn);

- opmynupoBaTh nepuoandeckuit 3akoH /I.M1. MenzaeneeBa u packpbIBaTh €0 CMBICIT;

- OIIMCBIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSITENILHO MPOBEIEHHBIE DKCIIEPUMEHTBI, UCTIONIb3Ys
U1 3TOTO €CTECTBEHHBIN (PyCCKUM, pOTHOM) SI3BIK U SI3BIK XMMMU;

- OIIMCBIBATh U PA3JINYaTh U3YYEHHBIE KIACCHl HEOPTaHUYECKUX COEIMHEHUH, IPOCTHIE U
CJIOKHBIE BEIIECTBA, XUMUUECKUE PEAKIINH;

- KJ1JacCU(pULMPOBATH U3YUEHHbIE OOBEKTHI U SBJICHUS;

- HaOJII01aTh IEMOHCTPUPYEMBIE U CAMOCTOSITEIBHO MPOBOAUMBIE OTIBITHI, XUMUYECKHE

peakuy, IpOoTEKAOIIUE B IPUPOJIE U B OBITY;




- JIeNIaTh BBIBOJIBI M YMO3AKIIFOUCHHS U3 HAOIIOIEHU, N3YUYECHHBIX XUMUYECKUX
3aKOHOMEPHOCTEM, MPOTHO3UPOBATH CBOMCTBA HEM3YYCHHBIX BEIIECTB MO aHAJIOTHH CO
CBOMCTBAMM U3yYECHHBIX;

- CTPYKTYPHUPOBATh U3yYECHHBIH MaTepuall 1 XUMHYECKYI0 HHPOPMAIIHIO, TIOTYUYECHHYIO U3
JAPYruX UCTOYHUKOB;H(POPMAIINY, aHATU3UPOBATH U OIICHUBATH €€
2. B ICHHOCTHO-OpUEHTAIIMOHHOM cdepe:

- aHAJIM3HUPOBATH M OLIEHUBATH MOCIIEICTBUS ISl OKPYKAIOIIEH cpe/ibl OBITOBOM 1
MIPOU3BOICTBEHHOH IESATEILHOCTH YEJIOBEKa, CBA3AHHOM C rmepepaboTKOM BEIIECTB;

- Pa3bsICHATH HA MTpUMeEpax (IPUBOAUTH IPUMEPHI, IIOATBEPKIAIONINE) MATEPHAILHOE €TMHCTBO
Y B3aUMOCBS3b KOMIIOHEHTOB JKMBOM W HEKUBOW MPUPOIBI M YEIIOBEKA KaK BAXKHYIO YacTh ATOTO
€/IMHCTBA;

- CTPOUTH CBOE MOBEJICHHE B COOTBETCTBUH C IIPUHIIMIIAMH OEPEKHOTO OTHOIICHHUS K TIPUPO/IE.

3. B tpynoBoii chepe:

- IUTAHUPOBATh M IPOBOIUTH XUMUYECKHI IKCTIEPUMEHT;

- HCTIOJIH30BATh BEIIECTBA B COOTBETCTBUU C UX MPEIHA3HAYCHUEM U CBOWCTBAMH, ONMCAHHBIMH
B MHCTPYKITUSAX 10 TPUMEHEHHUIO.

4. B cdepe 6e301acHOCTH KUZHEAESITEIBHOCTU: - OKa3bIBaTh IEPBYIO MOMOIL IIPU
OTpABJICHUSX, 0)KOTAX U APYIUX TpaBMaX, CBSI3aHHBIX C BEIIECTBAMHU U JTAOOPaTOPHBIM
000pyI0BaHHUEM.

9 kyacc (BTOpOii rox 00yueHus)

JIMYHOCTHBIMH pe3yJabTaTaMM M3y9YCHHUs peaMeTa « XUMEs» B 9 Kiacce sIBISIOTCS
CIIETYIOINE YMEHUS:

Oco3HaBaTh €IMHCTBO U [EIOCTHOCTh OKPYKAFOIIEr0 MUPa, BOBMOKHOCTH €T0 TT03HABAEMOCTH
1 00BSICHUMOCTH Ha OCHOBE JIOCTHKeHUI HayKu. [locTeneHHO BbhICTpauBaTh COOCTBEHHOE
L[EJI0OCTHOE MUPOBO33PEHHUE:

OCO3HAaBaTh MOTPEOHOCTH M TOTOBHOCTh K CAMOOOPa30BaHUIO, B TOM YHCJIE U B paMKax
CaMOCTOSITENILHOM 1€ATEIbHOCTH BHE IIKOJIbI; OLIEHUBATH KU3HEHHBIE CUTYAIIH C TOUYKH 3PEHUS
Oe3omacHOTO 00pa3a KU3HU M COXPAHECHHUSI 3JI0POBBSI;

OILICHUBATh HKOJIOTMUYECKUN PUCK B3aMMOOTHOILIEHUH YeJIOBeKa U MPUPOIbI.

Br16upaTh nocTynky, HalleJIeHHbIE Ha COXpaHeHHE U OepexHOe OTHOIICHHE K IIPUPO/IE,
0COOEHHO >KMBOM, N30erast MPOTUBOIMOIOKHBIX MOCTYIKOB, IOCTEIIEHHO Y4ach U OCBauBast
CTpaTEruio pallMOHAILHOTO MPUPOIOIIOIb30BAHHUSL.

CpencTBoM pa3BUTHS JIMYHOCTHBIX PE3yJIbTATOB CIy)KaT y4eOHbIN MaTepuai U PO yKTUBHbBIE
3a/laHus yuyeOHUKa, HAlleJIeHHbIE Ha 6-10 JIMHUIO Pa3BUTHUS — YMEHHE OLICHUBATh MOBEJCHHE
YeJl0BEKa C TOYKU 3PEHUS] XUMUYECKOM O€30TaCHOCTH 110 OTHOIICHHUIO K YEJIOBEKY U MPUPOJIE.
MeranpeaMeTHbIMH Pe3yJIbTATaAMM HU3yUCHHs Kypca «XUMUSD» SBIsieTcs POopMUpOBaHUE
YHHUBEPCAIbHBIX YueOHBIX neicTBuil (YVY]).

Perynatusneie YV /I
CamocTosaTenbHO 0OHapYKUBaTh U POPMYIUPOBATH YUEOHYIO MPOOIEMY, ONPEACIATh LENb
y4eOHOM e TeIbHOCTH, BEIOUpATh TeMY MPOoeKTa. BrIABUTaTh Bepcuu pelieHus npoOiemsl,
OCO3HABaTh KOHEYHBIN pe3yNbTaT, BEIOUPATh U3 MPEAI0KEHHBIX U UCKaTh CAMOCTOSATEIBHO
CpeACTBa JOCTHKEHUS LIENH.

CocTaBnaTh (MHAUBUAYAIBEHO WK B TPYIITE) MIIAH PelIeHUs: TpoOIeMbl (BBIMIOTHEHUS TPOEKTA).
PaGoras mo mnany, CBEpsSITh CBOM ACUCTBUS C LIEIbIO U, TPH HEOOXOAUMOCTH, UCTIPABIISATH
OLIMOKH CaMOCTOSATENBHO.

B nuanore ¢ yuureneM cOBepIIEHCTBOBATh CAMOCTOSITEIBHO BEIPAOOTAHHBIE KPUTEPUH OLIEHKH.

CaMmocToaTenbHO 0OHApYKHUBATh U POPMYIHPOBATH MPOOIEMY B KIACCHOW U MHIWBHIyaTbHOM
y4eOHO 1eITeTbHOCTH.

BriaBurath Bepcun pemnieHus mpooieMbl, 0CO3HABaTh KOHEYHBIN Pe3yNbTaT, BEIOUPATh U3
MPEUI0KEHHBIX U UCKATh CAMOCTOSTENIBHO CPEJICTBA JOCTHKEHUS LIEIH.

CamocTosITeIbHO 0CO3HABATH MPUYMHBI CBOETO yCIeXa MM HeyclleXa U HaXOJUTh CIOCOOBI
BBIX0/1a U3 CUTYAI[H HeycIexa.




CpenctBoM (OopMUPOBAHUS PETYAATUBHBIX Y Y | CIy)KaT TEXHOJIOTHUS TPOOIEMHOTO TUAIOTa
HAa JTare U3y4eHUs HOBOTO MaTepralia M TEXHOJIOTHS OIIEHUBAHUS 00pa30BaTeIbHBIX
JTOCTHKEHUH (Y4eOHBIX YCIIEXOB).

ITo3naBarenbHble YV /I

AHaNM3UPOBATh, CPABHUBATH, KIACCHPHUIIMPOBATH U 000011aTh (DAKTHI U SIBICHUS. BBISIBIATH
MIPUYUHBI U CIEACTBUS MIPOCTHIX SIBJICHHIA.

OCYILIECTBIISTH CPABHEHHE, CEPUAIUIO U KTacCU(DUKAINIO, CAMOCTOSATEIHLHO BEIOMPAsi OCHOBAHUS
Y KPUTEPHUU JJI YKa3aHHBIX JOTUYECKUX OTICPALINiA;

CTPOUTH KJIACCU(UKAIIUIO HA OCHOBE TUXOTOMUYECKOTO JICJICHUs (HA OCHOBE OTPHUIIAHWS).
CTpouTh JIOTHYECKOE PACCYKIEHNE, BKIIOYAIOIIEE YCTAHOBICHNE TPUYMHHO-CIICJICTBEHHBIX
CBS3EH.

Co3aBaTh CXeMaTHUYECKUE MOJIETU C BBIICJIEHUEM CYIIIECTBEHHBIX XapaKTePUCTUK OOBEKTA.
CocTaBiATh T€3UCHI, pa3TUYHBIC BUJIBI TUIAHOB (ITPOCTHIX, CIOKHBIX U T.I1.).

[TpeobpazoBbiBaTh MHGOPMALIHIO U3 OJHOTO BUAA B APYrou (TabauIly B TEKCT U TIp.).
BrruuTheiBaTh BCE YPOBHHM TEKCTOBOW MH(POPMAIIHH.

YMeTb onpeensaiTh BO3MOKHbIE UCTOUHUKU HEOOXOIUMBIX CBEACHHH, TPOU3BOIUTH MTOUCK
nH(pOpMaIUU, aHATTU3UPOBATH U OLICHUBATH €€ JJOCTOBEPHOCTb.

YMeTh UCTIOB30BaTh KOMIIBIOTEPHBIE 1 KOMMYHHUKAITMOHHBIE TEXHOJIOTHH KaK MHCTPYMEHT JIJIst
JOCTHKEHHS CBOUX LETIEH.

YMeTh BBIOMpaTh aJIeKBaTHBIE 3a/1a4€ MHCTPYMEHTAIbHBIE TIPOTPAaMMHO-aNMapaTHBIE CPEJICTBA U
CEpPBHUCHI.

Kommynukarusabie YV /I:

CaMocToATEIHHO OPraHU30BbIBATH YIEOHOE B3aUMOEHCTBIE B IpyIIe (ONpeaensTs oomue
LEJIH, paclpeeiiTh POJH, JOrOBapUBaTLCA APYT C APYrOM U T.1.).

OTtcTauBas CBOIO TOUKY 3pEHHUS, IPUBOIUTH apTyMEHTHI, MOATBEPK1ast uX pakramMu. YMeTh
B3IJISIHYTh HA CUTYALMIO C HHOM MO3UIMU U I0TOBAPUBATHCS C JTFOAbMU UHBIX MO3ULUH.
CpenctBoM (HOpMHUPOBaHUSI KOMMYHUKATUBHBIX Y'Y ][] : TeXHOIOTHSI MPOOJIEMHOTO qUaiora
(moOy>XIaroIKA 1 TIOIBOSAIINKN TUAJIOT) U paboTa B MaJIbIX TPYINaX, TAK)KE UCIIOIh30BaHNUE Ha
YpOKax 3JIEMEHTOB TEXHOJOTUH MTPOTYKTUBHOTO YTEHHUS.

IIpeaMeTHBIMH pe3yJIbTATAMHU U3YyYEHUS NIpeAMETa « XUMHUSD) SABIISIFOTCS:

1.B no3HaBaTe/ibHOIi chepe: 1aBaTh ONPEICICHUS U3YICHHBIX TTOHATHH: «XUMUYECKUN
3NEMEHT», «aTOM», KHOH», «KMOJIEKYJIa», KIIPOCTHIE U CIIOKHBIE BEILIECTBAY», «BEIIECTBOY,
«XuMHu4eckast popmysay, «OTHOCUTEIbHAs aTOMHAs Maccay», «OTHOCUTENIbHAs MOJIEKYJIsIpHast
Macca», «BAIEHTHOCTBY, «CTENEHb OKUCIICHUS, «KPUCTAIINYECKAs PEIIETKA», KOKCHUIIBI»,
«KHCIIOTBI», KOCHOBAHUS», «COJIN», «aM(DPOTEPHOCTDY, KHHAUKATOPY, «IIEPHUOIUIECKHI 3aKOHY,
«TreproIuvecKas TabInIa», «M30TOMbDY, «XUMHUECKAasl CBI3bY, «IIEKTPOOTPHUIIATEIILHOCTEY,
«XMMHYECKAS PEAKIUA», «(XUMUYECKOE YPABHEHUEY, «KT€HETUUECKASI CBA3bY, KOKUCICHUE,
«BOCCTAHOBJICHHEY, «3JIEKTPOJUTUYECKAS TUCCOLUALIUSY, KCKOPOCTh XMMUYECKON pEeaKIun»;
ONMUCaTh AEMOHCTPALIMOHHBIE U CAMOCTOSITEIBHO MPOBEJCHHBIE XUMUUYECKHE SKCIIEPUMEHTHI;
ONUCBIBATh U PA3JIMYaTh U3yYEHHBIE KIACCHl HEOPTAHUUECKUX COCAMHEHUM, IPOCTHIE U CIIOKHbBIE
BEIECTBA, XUMUYECKHE PEaKIuu; Kiaccu(puuupoBaTh U3ydeHHbIE OOBEKTHI U SBJICHUS; Ie1aTh
BBIBOJIBI 1 YMO3AKIIOUECHUS U3 HAOMIOICHUH, NU3yYEeHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH,
MIPOTHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB M0 AaHAJIIOTMH CO CBOMCTBAMH U3yUEHHBIX;
CTPYKTYPUPOBATh U3YUEHHBIN MaTepual U XUMUYECKYI0 HH(POPMAIIUIO, TTOTYISHHYIO U3 JPYTUX
HMCTOYHUKOB; MOJEIIMPOBATh CTPOCHHE ATOMOB JIEMEHTOB 1-3 Mepuo 0B, CTPOEHUE MPOCTHIX
MOJIEKYIT;

YMeHus ¥ 3HAHMSA:

* XUMHUYECKOW CUMBOJIMKH: 3HAKOB XUMUYECKUX DIIEMEHTOB, (POPMYII XUMUYECKHX BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKLINL;

* BOKHEHIINX XUMUYECKUX MOHITUI: XUMHUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE
aTOMHasl U MOJIEKYJISIpHAsi MacChl, HOH, XUMUYeCKasl CBSI3b, BEIIECTBO. KIIacCU(UKAIIUs BEIIECTB,
MOJIb, MOJIIPHAs Macca, MOJISIPHBIN 00beM, XMMHUECKasl PEAKIHsl, KIIacCU(UKALIAS PEaKIui,
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IEKTPOJIUT U HEJIEKTPOJIMUT, MIEKTPOJIUTHUECKAS TUCCOLMALINS, OKUCIUTEND U
BOCCTaHOBUTEJIb, OKUCIIEHUE U BOCCTAHOBJICHMUE;

* OCHOBHBIX 3aKOHOB XMMMH: COXPAHEHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,

MEPUOINYECKUI 3aKOH,;

* Ha3bIBATh: XMMHUYECKUE AIEMEHTBI, COEIMHEHUS U3yUYEHHBIX KIIACCOB;

* 00BSCHATH (PU3UYECKHUI CMBICII AaTOMHOTO (TIOPSIKOBOT0) HOMEpa XMMHUYECKOTO AIIEMEHTa,
HOMEPOB T'PYIIIBI U IEPUOJIA, K KOTOPBIM 3JIEMEHT IPUHAIIEKUT B IEPHOIUUECKON CUCTEME
J.1. MenaeneeBa; 3aKkOHOMEPHOCTH U3MEHEHHUsI CBOMCTB 3JIEMEHTOB B IIPEAEIIAX MAJIBIX
MIEPUOJIOB U IJIaBHBIX MOJArPYIII; CYIIHOCTh PEAKIMA HOHHOTO OOMEHa;

*XapaKTepU30BATh: XMMHUYECKHE JIEMEHTHI (0T BOJOPOJa JI0 KaJIbliKs) HA OCHOBE UX
0JIOXKEeHUs B nieproauueckoit cucreme /[[.11.MenneneeBa u 0coOeHHOCTEN CTPOEHUS UX ATOMOB;
XMUMHMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB;

* OIIpENIENSTh: COCTaB BEIIECTB MO UX (popMyiaM, MIPUHAAICKHOCTh BEIIECTB K OIPEICIIEHHOMY
KJIaCCy COEIMHEHMH, TUITbI XUMUYECKHUX PEaKIIH, CTeNeHb OKUCIIEHUS JIEMEHTA B
COEJIMHEHUSX, TUIl XUMUYECKOU CBSA3H B COEAMHEHUAX, BOBMOKHOCTh IPOTEKAHUS PEAKIIU
MOHHOTO 0OMEHA; COCTaBIATh: (POPMYJIbl HEOPraHUUECKUX COEAMHEHNN N3YYEHHBIX KJIacCOB;
CXEMbI CTPOEHMSI aTOMOB IepBbIX 20 31eMeHTOB nepuoanueckoit cuctemsl .. Menneneena;
YpaBHEHUS XUMHYECKUX PEaKIIHii;

* oOpamarbes ¢ XUMHUYECKOHM MOCy0i U 1a00paTOpHBIM 000PYAOBAHHUEM;

* BBIUMCIISITH: MACCOBYIO JIOJIF0O XMMHYECKOT0 AJIEMEHTa HO (hopMylie COeIMHEHNUS; MaCCOBYIO
JIOJIIO BEIIECTBA B pACTBOPE; KOJIMUYECTBO BELIECTBA, 00bEM WIIM MACCY 110 KOJIMUYECTBY
BEIIECTBA, 00bEMY MJIM Macce peareéHTOB WU MPOIYKTOB PEaKIINH;

Hcnonb3oBanne npuoOpeTEHHBIX 3HAHUI U YMEHUN B MPAKTUUYECKON AEITEIbHOCTU U
ITOBCETHEBHOM JKU3HU JUISL:

- 6e30MmacHOro 00paIIeHHsI C BEIIECTBAMU M MaTepHUallaMu;

-3KOJIOTUYECKU T'PAMOTHOTO IOBEJCHMS B OKPYXXAIOLIEH Cpeae;

- OLIEHKH BIIMSTHUS XUMUYECKOTO 3arpsi3HEHUS OKPY’KaIOIEH Cpeibl Ha OPraHu3M YEJI0BEKa,
- KPUTHYECKOW OLIEHKH MH(POPMALIUH O BELECTBAX, UCIOJb3YEMBIX B OBITY;

- IPUTOTOBJICHUSI PACTBOPOB 3aJJaHHOM KOHIIEHTpAIUu. mojioxkeHne MetayioB B [1.C.;
-METAJUIMYECKas CBA3b, METAJUINYECKAs! KPUCTAJUINYECKAs PELIECTKA,;

- (pu3nueckue cBoiicTBa MeTaLIOB, OOIIME XUMUYECKUE cBOMCTBa Me:

- B3aumoeiicteue ¢ HeMe, Bogoii, KHCIOTaMH, COJISIMH,

- KJIACCU(DHMKALIMIO CIJIABOB HAa OCHOBE YEPHBIX (UyT'yH U CTajlb) U LIBETHBIX METAJLIOB,

- XapaKTepUCTUKY (PU3NYECKUX CBOMCTB METAJIJIOB. OCHOBHBIE CIIOCOOBI IOJIy4eHus: Me B
IIPOMBIIIJIEHHOCTH,

-B@KHEUIINE COEAUHEHNS IEJIOUHO3EMENBHBIX METAIIJIOB,

-XMMUYECKHE CBOMCTBA aIFOMUHMS, JKeENe3a,

-00BSACHATH 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 3JIEMEHTOB-METAJJIOB B IIpe/iesiaxX TJIaBHbIX

HOATPYIIII;

-XapaKTepu30BaTh CTPOEHHE U O0IME CBOIICTBA METAIIOB;

-OIKCHIBaTh CBOMCTBA BBICILIUX OKCUOB 2JIEMEHTOB-METAJNIOB U COOTBETCTBYIOILUX UM
OCHOBaHHIA;

-OIHCHIBaTh PEAKLUN BOCCTAHOBJICHNS METAJJIOB U3 UX OKCH/IOB; XapaKTEPU30BaTh YCIOBUS U
CrocoObl MPEAYNPEXICHHUS] KOPPO3UU METAIIIIOB;

-XapaKTepU30BaTh CBOMCTBA U 00JIACTH MPUMEHEHHS METAJUTMYECKHX CIIJIaBOB;

-COCTaBJIAITh CXEMBI CTPOEHUSI aTOMOB 3JIEMEHTOB-METAJNIOB JINTHUS, HATPUS, MarHus, aJllOMAHHS,
KaJInsl, KaJbITus);

- 00OBACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB 3JIEMEHTOB-METAIJIOB B Ipeieiax IIaBHbBIX
MOATPYIII; XapaKTepU30BaTh XMMHUYECKHUE CBOMCTBA METANIOB M UX COCUHEHMI;

-OINCHIBATh CBSI3b MEXJy COCTABOM, CTPOEHUEM, CBOMCTBAMH BELLIECTB-METAJNIOB M UX
IIPUMEHEHHUEM;



-HCIIOJIh30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHUS B IPAKTUYECKON ACATEIHHOCTH U
MTOBCETHEBHOM JKU3HU: JIJIs1 6e30macHoro ooparmienus ¢ Me, SK0JIOTH4ecKy TPaMOTHOTO
MOBE/ICHUS B OKPYXKAIOIICH cpelie, KpUTHUSCKOHN OIeHKH WH(OPMAIIMU O BEIIECTBAX,
UCI0JIb3YEMBIX B OBITY,

- 3aIUCBHIBATh YPABHECHUS peakuui B3aumoaecTeus ¢ HeMe, kucimotaMu, COJISIMH, HCTIOJIb3YsI
ANEKTPOXUMUUYECKHUM Pl HAMIPSKEHU Me I XapaKTePUCTUKUA XUMUYECKUX CBONCTB,
-OIMKICHIBaTh CBOMCTBA M 00JIACTH MPUMEHEHHS Pa3IMYHbIX METAJUIOB U CILUIABOB COCTABIISAThH
CXEeMY CTPOCHHS aTOMa KeJe3a;

-3aMHUChIBATh YPABHEHUS PEAKIIMM XUMHUUECKHX CBOUCTB xkene3a (OBP) ¢ o6pasoBanuem
COCIMHEHUH C Pa3IMYHBIMH CTETICHSIMU OKUCIICHUS;

- ONPENEIIATh COeIMHEHUs, coaepxkaniue HoHbl Fe2+ u Fe3+ ¢ momoIpio Ka4eCTBEHHBIX
peakuuid,

- oOpamarbcsi ¢ XUMHUYECKOH MoCcy10i 1 1a00paTopHbIM 000pYA0BaHUEM;

-pacro3HaBaTh OTNBITHEIM ITyTeM coeauHeHus Metasul. [lonoxenune HemeTamioB B [1.C.
J..MeHnneneena;

-aTOMHBIE XapaKTEPUCTUKH IJIEMEHTOB-HEMETAINIOB, TPUYUHBI U 3aKOHOMEPHOCTH HX
W3MEHEHUS B MEPHO/IaxX U TPyIIax;

-0COOEHHOCTH KPUCTALTHYECKOTO CTPOCHHS HEMETAIIJIOB; ~-CTPOCHUE aTOMOB-HEMETAJIOB,
¢buznueckue cBoicTBa,

- CTPOEHHE aTOMOB TaJIOT€HOB, CTENIEHU OKUCIICHUS, (U3HUECKIE M XUMUYECKHE CBOMCTRA,
-CBOMCTBA CEPHOM KHUCJIOTHI B cBETE npeacTaBiieHnii TO/;

-OKHCJIUTENIbHBIE CBOMCTBA CEPHOM KUCIOTHI B cBeTe OBP;

-Ka4eCTBEHHYIO PEaKIIUIO Ha CyIb()aT-HoH.

-pu3nYecKue U XMMUYECKHUE CBOMCTBA a30Ta; ~-KPyroBOPOT a30Ta B MPUPO/IE.

- CTPOEHHUE MOJIEKYJIbl aMMHAKa; -TOHOPHO-aKLENITOPHBIM MEXaHU3M 00pa30BaHUs CBSI3U B HOHE
aMMOHUS;

-CBOICTBAa aMMUaKa; -CrocoObl MOTY4YEHUS U Paclio3HaBaHUs aMMHUaKa
- CBOMCTBA KHCIOPOJHBIX COEAMHEHHM a30Ta M a30THOM KHUCIIOTBI KaK OKHUCIUTES.

- XapakTepu30BaTh CBOICTBA yIJIepoa U 3JIEMEHTOB MOATPYIIIBI yIiepoaa

- CBOMCTBA, 3HaYEHUE COCIMHEHUN YIIepo/ia U KPEMHHUS B )KMBOM M HEKUBOU MTPUPO/IE.

-COCTaBJISAITh CXEMbI CTPOEHHUS aTOMOB XUMHYECKUX 3JIEMEHTOB -HEMETAJLJIOB;

-J1aBaTh XapaKTEPUCTUKY JIEMEHTaM-HEMETaJlJlaM Ha OCHOBE UX noJioxkeHus B [ICXD;
-00BSCHATH CXOJICTBO U pa3jNyure B CTPOCHUH aTOMOB AJIEMEHTOB-HEMETAIIIOB;
- OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX AJIEMEHTOB-HEMETAJIIIOB;

- XapaKTepU30BaTh XUMHUYECKHUE 3JIEMEHThI-HEMETAIIBI MAJIbIX IEPHOJIOB;

- OIIMCHIBATh CBOMCTBA BBICIIMX OKCUAOB XUMHUUYECKUX 3JIEMEHTOB-HEMETAJUIOB MAJIbIX
MIEPHO/IOB, a TAKXkKe 00IKe CBOMCTBA COOTBETCTBYIOIIMX UM KUCIIOT;

-CpaBHUBATh HEMETAJUIbI C METAJUIAMU
- COCTaBIIATh CXEMBbI CTPOEHHUS aTOMOB I'aJIOT€HOB;

-Ha OCHOBAHHUHU CTPOCHUS aTOMOB OOBSICHAITh U3MEHEHHE CBOICTB raJIOT€HOB B TPYIIIIE;
-3alUChIBATh YPABHEHUS peakuuil ¢ Touku 3peHus OBP

-XapakTepu30BaTh XUMHUECKHUE 3JIEMEHTHI IOATPYIIIBI CEPHI;

-3alUChIBATh YPABHEHUSI XUMHUECKUX PEAKIINI B MOJIEKYJISIPHOM U ¢ TOuku 3peHust OBP
- OIMUCBIBATh CBOMCTBA aMMHaka ¢ Touku 3penusi OBP u ero ¢usnonornueckoe Bo3ieicTBrE Ha
OpraHu3M
- oOpararbcsi ¢ XUMHYECKOH MOCy 0¥ 1 1a00paTOpHBIM 000PYAOBaHHUEM;

-TI0JTy4aTh U cOOMpaTh aMMHUAK;

-pacro3HaBaTh OMBITHBIM ITyTEM aMMHAaK

- COCTaBIIITh CXEMbI CTPOEHHUSI aTOMOB 3JIEMEHTOB MOATPYIIIHI yriaepoaa

- COCTaBIISAITH (POPMYIIBI COETUHEHHH yraepoaa U KPEMHUS, HIUTFOCTPUPYIOIINE CBOMCTBA
KapOOHATOB M CUIIUKATOB



-pacmo3HaBaTh paCTBOPBI KMCIIOT M HIENOYEH, XJIOpU-, CyabdaT-, KapOOHAT-HOHBI U HOHBI
aMMOHHUS;

- OIIMCBIBATh XMMHUYECKOE 3arps3HEHNE OKPYKAIOILEH CpeJibl KaK CIIECTBUE
MPOU3BO/ICTBEHHBIX MPOIIECCOB, CIIOCOOBI 3AIMTHI OT 3arPS3HEHUI HCIOIB30BAThH
npuoOpeTeHHbIC 3HAHHUS U YMEHHS B IPAKTUYECKOM IeITETLHOCTH U IOBCEAHEBHOM JKU3HU JUJIS:
0OBSICHEHUS] XUMHUECKUX SIBJICHUH, MPOUCXO/IAINX B IPUPOJIE, OBITY U Ha MIPOU3BOJICTBE;
9KOJIOTMYECKH IPAMOTHOI'O MIOBE/ICHUS B OKPY)KaIOIIEeH cpee;

- OLIEHKHU BIIMSHUS XUMUYECKOTO 3arpsi3HEHUS OKpPY’KaIOLIEel cpeibl Ha OPraHu3M YeJIOBEKa U
Jpyrue ’KUBbIE OPraHU3MBl;

-0e30macHOro 0OpameH sl ¢ TOPIOYMMH U TOKCHYHBIMU BEIIECTBAMH, JIA00OPATOPHBIM
o0opynoBaHuEM;

- KPUTUYECKOM OLIEHKU JOCTOBEPHOCTH XUMHUYECKON MH(POPMAIMH, OCTYMAIOMIEN U3 Pa3HbIX
HCTOYHUKOB.

2. B 1eHHOCTHO - OpMEHTALIMOHHOM c(epe: aHATM3UPOBATH U OLIEHUBAThH MOCIEACTBUS JIsI
OKpYXarolen cpeibl OBITOBON U MTPOU3BOACTBEHHOM NEATEIILHOCTH YEJIOBEKA, CBI3AHHOM C
nepepaboTKOM BEIIECTB;

3. B TpynoBoii cdepe: npoBOAUTH XUMUUYECKUN IKCIIEPUMEHT;

4.B cepe 0e30MaCHOCTH JKM3HEACATEIbHOCTH : OKa3bIBaTh MIEPBYIO IOMOII ITPU
OTpaBJICHUSIX, O’KOTaX U APYTUX TpaBMax, CBSI3aHHBIX C BELIECTBAMH U JaOOPATOPHBIM
000pyI0BaHHUEM.

3.Coaep:xaHue MPOrpaMmbl
Xumus 8 kjaace
(68 uacos, 2 yaca B He/eJI10)
HavajabHble OHATHS M 3AKOHBI XUMHH
Tena u BemectBa. CBONCTBA BEIIECTB. DTAIOHHBIC (PHU3NUYECKHUE CBOMCTBA BEIIECTB. MaTepuaibl
1 MatepuasoBeaeHue. Pojb XUMHUH B )KM3HU COBPEMEHHOTO o0miecTBa. OTHOIICHHUE O0IIECTBA K
XUMUHU: XeMOopUIus U XxeMo(oOousi.
Mertoap! u3ydenust xumuu. Habmonenne. Dxcriepument. MoaenupoBanue. Moaenu
MaTepHuaIbHbIC U 3HAKOBHIC WJIM CUMBOJIbHBIC.
I"azp1. XKuakoctu. TBEpapie BemecTBa. B3anMHbIE TepeX0/ bl MEXKTY arperaTHbIMH COCTOSTHUSMHA
BEIIIECTBA: BO3TOHKA (CyOJIMMaIIus) U IecyOIuMaIusi, KOHJACHCAIHS ¥ UCTIapEeHUE,
KpUCTAJUTM3allUs | TJIaBJICHHUE.
dusndeckue sABIeHUSA. UMCThIE BEIIECTBAa U CMeCU. | OMOTEeHHBIE U TeTepoTreHHbIe cMecu. CMecHu
razoo0pasHbie, xKuaKkue U TBEpabIe. CriocoObl pa3elieHusi CMECEil: TIeperoHkKa, uiu
JTUCTUJUIALNS, OTCTauBaHKe, PUIBTPOBAHNUE, KPUCTAIUIM3AIMS WU BhIIapUBaHUE.
Xpomatorpadus. [I[pumeHeHne 3TUX CIocoO0B B JIAOOPATOPHOH MPAKTHKE, HA TIPOU3BOJICTBE U B
OBITY.
XUMUYECKUE dTIEMEHTBI. ATOMBI U MOJIEKYIIBI. [IpoCThie U ClIoKHBIE BelecTBa. AJUIOTPOUS Ha
npumepe kuciaopoa. OCHOBHBIE MOJIOKEHUS aTOMHO - MOJIEKYJISIPHOTO yueHus. loHBI.
BemecTBa MONIEKyISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUSL.
3HaKu (CUMBOJIBbI) XUMUYECKHX dIIeMEHTOB. MIHpOpMaIHsi, KOTOPYIO HECYT 3HAKU XUMUYECKUX
3JIEMEHTOB. DTUMOJIOTUSI HA3BaHUI HEKOTOPBIX XMMUYECKUX 311eMeHTOB. [lepuoanueckas
Tabnuia xuMuueckux meMenToB J1. . MenneneeBa: KOpOTKONIEPHOIHBIN U ATUHHONIEPHOTHBIN
BapuaHThl. [lepuoap! u rpynmel. ['maBHas 1 moOOYHASI MOATPYIIIBL, UIH A- U b-rpymnmsbl.
OTHOCUTeNLHAsA aTOMHas Macca.
Xumuueckue Gpopmynsl. Uuaekcs U kodpduimenTs. OTHOCUTENbHAS MOJIEKYIspHAs Macca.
MaccoBast 10J1sI XUMHUYECKOTO dJIeMEHTa B coeAMHEeHNU. MHpopMaIus, KOTOpYIO HECYT
XUMHYECKUEe (DOPMYIIBIL.
BanentHocts. CTpyKTypHBIE (pOpMYIbl. XMMUYECKHE SIEMEHTHI C MOCTOSIHHOM U IEPEeMEHHO N
BaJICHTHOCTHI0. BBIBOI (hOpMyITBI COeMHEHHUS TT0 BaJIeHTHOCTU. OTpe/iesieHrne BaJJeHTHOCTH
XMUMHYECKOTO dlieMeHTa 1o (opmyrne BeniectBa. CocTaBieHUe HA3BaHUM COSTMHEHU,
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COCTOSIIIMX U3 ABYX XUMUYECKHX IEMEHTOB, 10 BAJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIECTB.

Xumudeckue peakuuu. PeareHTel 1 NpoayKThl peakuuu. [Ipu3Haku XUMUYECKUX PEaKLIUM.
VYcioBus UX POTEKaHUS U IpeKpaleHus. Peakiuy ropenus. DK30TEpMUUECKUE U
9HJOTEPMHUUYECKUE PEAKIUU.

3aKOH COXpaHEHHs MaccChl BEIIECTB. XUMUUECKHe ypaBHeHUsA. COCTaBIEHNE XUMHUECKUX
ypaBHeHu. MH(popMaLys, KOTOPYIO HECET XMMUYECKOE ypaBHEHUE.

Knaccugukanuss XAMHYECKIX PEaKIUi 0 COCTaBY U YHCITY PEareHTOB U MPOJAYKTOB. THITBI
XUMHMUYECKUX peakuuid. Peakuiny coennHenus, pa3iaosKeHus, 3aMelleHns 1 oOMeHa.
KaranusaTtops! u kaTanus.

JlemoHcTpanmu

. Kouexnust MaTepralioB U U3AETHI U3 HUX.

. Mo ienu, ncnosp3yeMble Ha ypokax GU3NKH, OMOJIOTUH U reorpaduu.

. OOBEMHBIE U TTAPOCTEPIKHEBBIE MOJIENIM HEKOTOPBIX XUMHUYECKIX BEIIECTB.

. Moenu KpUCTAIUTMYECKUX PEIIETOK.

* Cobupanue npubopa JUisl MOTy4EHUs ra3a U MPOBEpKa €ro Ha TePMETUYHOCTb.

. Bosronka cyxoro nbaa, oaa uiau HadTaarHa.

. ArperaTHbIe COCTOSHHS BOIBI.

* PaznmeneHue IByX HECMEIIMBAIONIUXCS JKUAIKOCTEH C MMOMOIIBIO JETUTEIHFHONH BOPOHKH.
. JucTtumistop u ero padoTa.

. VYcranoBka nist punbTpoBaHus u e€ paboTa.

. YcTraHoBKa /1715 BeITapuBaHUs U €€ padoTa.

. Konnexius Ob1TOBBIX prOOPOB 11l GUIBTPOBAHKS BO3/TyXa.

» Paznenenne kpacsiiero BemiecTsa Gpiomacrepa ¢ MOMOIIbI0 OyMa)XHOH XpomMaTorpaduu.
. Moaenu ayuTOTPOIHBIX MOIU(DUKAIIMN YTIePOia U CEPHI.

. [Tonyuenne o30Ha.

. [Toptpetst U. A. bepuenuyca u JI. 1. Menaeneesa.
* KopoTkonepruoaHblil U JJIMHHONIEPUOAHBIN BapuaHThl [lepronnueckoit cuctemsl . U.
Meuneneena

. KoncTtpynpoBanue mapocTep:KHEBbIX MOJIENEH MOJIEKYIL.

. Annapat Kunna.

. Paznoxxenne 6uxpomaTa aMMOHHUSI.

. l'openue cepbl 1 MarHUEBOM JICHTHI.

. [Toptpetst M. B. JlomonocoBa u A. JI. JIaBya3sbe.

. OnbIThI, UJUTIOCTPUPYIOIIHNE 3aKOH COXPAHEHHS MacChl BEIIECTB.

» Topenue docdopa, pacTBOpeHHE MPOITYyKTa TOPEHUS B BOJAE U UCCIICOBAHUE MOJIYYEHHOTO
pacTBOpa JIAKMYCOM .

. BzaumoeiicTBue coJIsTHON KUCIIOTHI C IIMHKOM.

* Tlomyuyenue ruapokcuna menu(Il) u ero pasnoskenue npu HarpeBaHUU.

JIabopaTopHbIE ONBITEI

O3HakoMJICHHE ¢ KOJUIEKIIUEH 1ab0opaTOPHON OCYIBI.

[IpoBepka mpubopa Asst MOTyYSHHsI Ta30B Ha TEPMETHUHOCTD.

O3HakoMJIeHHE ¢ MUHEpaJIaMH, 00pa3yIOIIMMU TPAHUT.

[IpuroToBneHne reTepoOreHHOM CMECH MOPOILIKOB CEPBI U JKEJIe3a U UX PA3JAECICHUE.
BsaumoieiicTBie pacTBOPOB XJIOPUAOB U HOJHUIOB KaJlKs C paCTBOPOM HUTpata cepedpa.
[Monyuenune ruapokcuaa meau(Il) u ero B3aumMoIeiicTBUE ¢ CEPHOI KUCTOTOM.
B3anmopeicTeue pactBopa cobl ¢ KUCIOTOM.

[IpoBepka 3ak0Ha COXpaHEHUs MAcChl BELIECTB HA PUMEPE B3aUMOICHCTBUS IENOYHU U
KHCIIOTHI.

9. IIpoBepka 3akOHa COXpaHEHHUS MACChl BEUIECTB HA IPUMEPE B3aUMOICHCTBUS MIEN0OYN U
conu xenesa (III).

10. PaznoxkeHue nmepokcuaa BOJIOPoIa ¢ IOMOIIBI0 okcuaa Mapranma (IV).
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11. 3amenienue xene3oM MeJIM B METHOM KyIOpOCe.
IIpakTHYecKkne padoThl
1.  3nakoMmcTBO ¢ 1abopatopHbIM 00opynoBanueM. [IpaBuiia TeXHUKH O€30MTACHOCTH MPU
pabote B kabunete xuMuu. HekoTopsie BUIbI padoT.
2.  Ananm3 noYBHI

Ba:kHeiilue npeacTaBuTe1u Heopranuyeckux BeuecTB. KoainyecTBeHHbIE OTHOLIEHUS

B XMMUH

Cocras Bo3ayxa. [Tonstre 06 00bEMHOM J10J1Ie KOMIIOHEHTa MPUPOJHON ra30BOM CMECH —
BO31yxa. Pacu€r 00bp€Ma KOMIIOHEHTA Ta30BOi CMECH IO €0 00BEMHOM J10J1e U HA000POT.
Kucnopoa. O3on. [lonyuenne kuciaopoga. Cobupanue u pacrno3HaBaHUE KUCIOPOa.
XUMHYECKHE CBOWCTBA KUCIOPO/Ia: B3aUMOAECUCTBHE C METAJIIaMU, HEMETAJIJIAaMH U CII0KHBIMU
BelecTBamu. [Ipumenenue kucinopoaa. Kpyropopor kuciaoposa B Ipupo/ie.
Oxcuapl. O6pazoBaHue Ha3BaHUN OKCHIOB 1O UX popmynaM. CoctaBieHue GopMys OKCUAOB IO
ux Ha3BaHusAM. [IpencraBuTeny OKCHAOB: BOJIA U YTJIEKUCIIBIN Ta3, HeralméHasi U3BECTb.
Bonopon B mpupoie. dusnueckue u XMuMUYECKUE CBOICTBA BOAOPO/IA, €T0 MOJIyYeHUE U
MIPUMEHEHUE.
Kucnortsl, ux cocraB u knaccudukamnus. Muaukaropsl. Tabnuna pactBopumoctu. ComnsiHas u
CepHasi KUCIOTHI, UX CBOMCTBA M IPUMECHEHHE.
Coun, UX cocTaB M Ha3BaHUs. PacTBOpuMOCTH cotield B Boje. [IpeactaBurenu cosieid: Xmopumg
HaTpusl, KapOoHaT HaTpus, pocdar KaabIusl.
[Tocrostnnas ABoraapo. KonnuectBo Bemectsa. Monb. MonsipHas macca. KpatHbie eTMHUIBI
M3MEepeHus KOJIMYEeCTBa BEIeCTBa — MUJUTUMOJIb U KHJIOMOJIb, MUJUTUMOJISIPHAS U
KUJIOMOJISIpHAs MacChl BEILIECTBA.
Pacuérsl ¢ ucnosp30BaHNEM NOHITHI «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS MACCAY,
«IOCTOSIHHAsA ABOTagpo».
3akoH ABoraapo. MomsipHbIid 00bEM ra3000pa3HbIX BenlecTB. OTHOCUTENBHAS TUIOTHOCTh
OJIHOT'O ra3a Mo APyromy.
KpaTHble equHHIIBI N3MEPEHNUS — MUJUTUMOJISIPHBIA U KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX
BEILIECTB.
Pacuétel ¢ ucnosp30BaHMEM NOHIATHI «KOJIUYECTBO BEIIECTBA», «MOJISIPHAS MACCA», «MOJISIPHBIN
00BEM ra3oBy, «IIOCTOSTHHAS ABOTaApO».
Pacuérel ¢ ncnonp30BaHMEM TOHATHI «KOJIUYECTBO BEIIECTBAY, «MOJIIPHAs MAacCa», «MOJISIPHBIN
00BEM razoBy», «4uciI0 ABOTaIpO».
I'unpocdepa. KpyroBopoT Bojibl B mpupoe. PU3ndeckre U XMMHYECKHUEe CBOMCTBA BOIBI:
B3aMMOJICIICTBUE C OKCUJAMMU.
OcHoBaHus, ux cocrtaB. PacTBopuMocTh OCHOBaHUH B BoJE. MI3MeHeHNe OKpacKu MHAUKATOPOB B
ienouHoi cpene. IlpeacraBurenu menouen: rTUAPOKCUIBI HATPUS, KAJIUS U KaJIbLIUSL.
PactBoputens u pactBopéHHOE BeniecTBO. PacTBopsl. PactBopenue. I 'uapatel. MaccoBast 107
pacTBOPEHHOrO BeulecTBa. PacuéTpl, CBsI3aHHBIE C UCIIOJIB30BAHUEM TOHITHS «MacCOBast 101
pPacTBOPEHHOTO BELIECTBAY.

JleMoHcTpamu

. Onpenenenue coaepxKaHusa KUCIOPO/ia B BO3IyXE.

. [Tonyuenue kuciopoaa pa3ioKeHUEM IIEpMaHTraHaTa KaJlus U IepoKCUIa
BOJIOPOJA.

. Cobupanue MeTOJ0M BBITECHEHUS BO3yXa U BOJBI.

. Pacno3naBanue xucimopona.

. l'openne maruaus, xenesa, yris, cepsl U pochopa B KUCIOpOIe.
. Konnekius okcuaos.

. [omyuenue, cobupanue U pacrio3HaBaHUE BOAOPOIA.

. I'openue Bogopoa.

. BzaumoneiictBue Bogopona ¢ okcugom meau(1l).

. Konnekuust MUHEpaabHbBIX KUCIIOT.
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. ITpaBuito pa30aBiieHHs CEpOt KHCIOTHI.

. Kounexnus conei.

. Tabnua pacTBOPUMOCTH OCHOBaHMH, KHCIIOT U COJICH B BOJIE.

® HGKOTOpBIe METaJlJIbl, HCMCTAJIJIbI U COCAUMHCHHUA KOJINYCCTBOM BCIIICCTBA B 1 MOJIB.
. Moens MOJISIPHOTO 00bEMa ra3000pa3HBIX BEIIECTB.

JIaGopaTopHEIE OMBITEI
12. [lomyTHEHUE U3BECTKOBOM BOBI IPH MPOMYCKAHUH YTIIEKHCIIOTO Ta3a.
13. Tlony4eHnue BoAOPOIa B3aUMOICHCTBUEM ITUHKA U COJISTHOM KUCIIOTHI.
14. Pacnio3HaBaHue KUCIOT MHAUKATOPAMHU.
15. M3mMeHeHune OKpacKu HHIUKATOPOB B IIEJIOYHOMN Cpelie.
16.03HakoMIIEHHE € ITpernapaTaMy JOMAaIlHEN WK MIKOJbHOM alTeuKd — PacTBOPAMHU
IIEpOKCHJIA BOAOPOIA, CIUPTOBOM HACTOMKH HOJa M HAIIATBIPHOTO CIIUPTA.
IIpakTHyecKre padOThI
3. TMosryuenue, coOupanue v pacrio3HaBaHKUE KHCIOPOIa.
4. Tlomyuenue, coOrpaHue U paclio3HABaHHUE BOJIOPOJA.
5. IlpuroToBneHue pacTBOPOB COJIEH € UX 3alaHHOM MaccOBOW JOJEi.
OcHOBHBIE KJIACChl HEOPraHHYECKUX COeTHHEHMI
O06o0menue cBeeHn 00 OKCHUIaxX, MX KJIacCU(PUKAINK, Ha3BaHUSIX U CBOMCTBAX.
CrocoObl MOTy4eHHST OKCHIOB.
OcHoBaHus, UX KiIaccuUKaIys, Ha3BaHUS U CBOMCTBA. B3aumoaeiicTBue ¢ KUCIOTaMH,
KHCJIOTHBIMHU OKCHUIaMH U COJIsIMU. Paznoxenne HepacTBOpUMBIX 0cHOBaHUNA. CIiocoObI
MOJTy4E€HHS] OCHOBAHUM.
Kucnotsl, ux xnaccuduxanus u Ha3Banus. O0IIMe XUMUYECKUE CBOMCTBA KUCIIOT.
B3anmopeiicTBre KUCIOT ¢ METAUIAMH. DJIEKTPOXUMHUYECKUN Pl HANPSLDKEHUIA METaJIOB.
BsaunMonelicTBie KUCIOT C OKCHIAMU METAJIOB.
B3anmopaeicTBie KUCIOT ¢ OCHOBAHUSIMH — PEAKIUs HEUTpaIn3aiu.
B3anmopeiictBrue KUCIOT ¢ cosiMu. [losydeHne OeCKUCIOPOIHBIX U KUCIIOPOICOACPKAIITUX
KHCJIOT.
Conu, ux knaccudukanus u cBolicTBa. B3anmoencTBre comeit ¢ MeTaiiaMu, 0COOCHHOCTH dTUX
peakuuii. BzaumoencTBue coJieit ¢ cosamu.
['enernueckue pszbl MeTaJUIa U HEMeTasuIa. ['eHeThndecKas CBA3b MEX1y KilaccaMu
HEOpPraHUYECKUX BEIECTB.
JIabopaTopHbIE ONBITEI
17. BsaumopeiicTBrUe OKCUIA KaJbIIUA C BOIOM.
18. IlomyTHEHHE N3BECTKOBOW BOJIBI.
19. Peakuus HeHTpamu3aiuu.
20. TTonmyuenue ruapoxcuaa meau (II) u ero B3aumosielicTBre ¢ KUCIOTOM.
21. Paznoxenue runpoxcuaa meau (1) mpu narpeBanum.
22. B3anMmojeicTBHE KHCIOT ¢ METa/UIaMH.
23. B3aumopaencTBre KUCIOT C COJISIMU.
24, O3HaKOMIJIEHHE C KOJUIEKIMEH COJIEH.
25. Bzaumopeiictue cynbdara meau(Il) c xxemnezom.
26. B3anMmoaelcTBHE COJIEH C COISIMH.
27. T'enetnueckas CBA3b Ha MPUMEPE COCTUHEHUI METH.
[IpakTuyeckue paboThI
6. Pemenune skcriepuMeHTANbHBIX 3a/1a4.

Ilepuoanueckmii 3axkoH U Ilepuoanyeckasi cMcTeMa XUMHYECKHUX 3J1eMEHTOB
JI. U. MeneieeBa U CTPOEHHE aTOMA
EctecTBennbie ceMelicTBa XUMHUYECKUX DJIEMEHTOB: IIEJIOYHBIE U MISIOYHO3EMETbHBIE METaIbI,
raJIoTeHbl, UHEePTHBIE (OaropoaHbie) ra3el. AMpoTepHOCTh. AMBOTEpHBIC OKCUIBI U
ruapokcubl. KoMIiekcHble comu.
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Otxkpsitue 1. . Menneneesbim llepuoanueckoro 3akoHa u cozganue uM [leproauueckon
CUCTEMbI XUMHUUYECKUX JIEMEHTOB.

ATOMBI Kak (popMa CyIIeCTBOBAHUS XUMUYECKUX 1eMeHTOB. OCHOBHBIE CBEJICHHS O CTPOCHHU
aToMoB. Jl0Ka3aTelbCTBa CIOKHOCTH cTpoeHus: aToMoB. OnbIThl Pesepdopaa. [Tnanerapuas
MOJEJb CTPOEHUSI aTOMA.

CocTaB aTOMHBIX $€p: IPOTOHBI, HEUTPOHBL. OTHOCHUTENbHAS aTOMHAs Macca. Bzaumocssi3pb
MOHATUH «IIPOTOH», KHEUTPOH», «OTHOCUTENIbHASL aTOMHAsl Maccay.

Muxkpomup. SnekTpoHbl. CTpOEHUE 3JEKTPOHHBIX YPOBHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB
NeNe 1-20. [TonsiTre 0 3aBEpLLIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oronsl. ®usnueckuii cmpica cuMBoJuky [lepuoanueckoit cucremsl. CoBpeMeHHas
dopmymuposka [leproanyeckoro 3akoHa. Mi3MeHeHns1 CBOWCTB 3JIEMEHTOB B MEPUOIAX U
rpymnmnax, Kak (QyHKIUs CTPOEHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTHKa dJIeMEHTa-MeTalllla U 3JIeMEHTa-HEMETaJula M0 UX MOJIOKEHHUIO B
[Tepuoanueckoit cucreme xumuueckux 3memeHToB . . Menneneena.

JlemoHCcTpanmu

. Paznmuunbie opmbl TaOIIUIL IEPUOUUECKON CHCTEMBI.

. MogennpoBanue noctpoenuns [lepuoanueckoit cucremst 1. 1. Menneneesa.
. Moienu aToMOB XUMHUYECKUX 3JIEMEHTOB.

. Mozenu aToMOB 3JIEMEHTOB 1—3-T0 TIepHOIOB

JlaGopaTopHBIE OTBITHI.
28. Tlomyuenue aMmpOTEpHOTO THAPOKCUIA U UCCIICIOBAHKE €TO CBOMCTB.

XumMuueckasi cBsizb. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE PEaAKIIHH

WNonnas xumuueckast cBsi3b. MloHbI, 00pa3oBaHHbBIE aTOMAMH METAJIOB U HEMETaIOB. CXeMBbI
00pa3oBaHUs HOHHOM CBS3M JUIsl OMHAPHBIX coelMHEeHUH. IOHHBIe KpUCTAIITNYECKHE PEIIETKH U
(hM3UYeCKre CBOMCTBA BEIIECTB C 3TUM TUIIOM peméTok. [lonsTue o popmynsHON equHUIIS
BEILIECTBA.

KoBanenTHas xumuueckast cBsi3b. DJIEKTPOHHBIE U CTPYKTYpHBbIE (hopmyibl. KoBanenTHas
HenoJigpHas cBsizb. CxeMbl 00pa30BaHUs KOBAJICHTHOM CBSI3U 1711 OMHAPHBIX COCAMHEHUH.
MonexynspHble U aTOMHbBIE€ KPUCTAJUIMUYECKUE PEIIETKH, U CBOMCTBA BEILIECTB C 3TUM THUIIOM
PEUIETOK.

DIEeKTPOOTPULIATENIBHOCTD. P anekTpooTpruniarenbHOCTH. KoBaneHTHas NoJisipHas XUMUYECKast
cBs3b. [Junons. CxeMbl 00pa30BaHMs KOBAJICHTHOM MOJISPHOM CBSI3U JUI OMHAPHBIX
COoeIMHEHUI. MOJIEKyJIIpHbIE U ATOMHBIE KPUCTAJUIMYECKUE PEIIETKH, CBOMCTBA BELIECTB C 3TUM
TUIIOM PEIIETOK.

Meramueckass XUMUY€ECKasi CBSA3b U METaJUIMUECKasi KpucTajuinueckas pemérka. CBoilcTBa
BEILIECTB C 3TUM THUIIOM pelIE€ToK. Equnas mpupoa XuMUUECKUX CBSI3EH.

Crenenb okucinenus. CpaBHEHUE CTENIEHU OKUCIIEHUs U BajleHTHOCTH. [IpaBuia pacuéra
CTETeHEeN OKUCICHUS M0 POpMYIaM XUMUYECKUX COETMHEHUH.
OKHCIIUTENBEHO-BOCCTAHOBUTENbHBIEC peaknu. OnpeaesieHue CTeNeHer OKUCICHUS 115
AIIEMEHTOB, 00PAa3YIOIINX BEIIECTBA Pa3HBIX KiaccoB. Peakiinu noHHOTO oOMeHa U
OKUCITUTEIBHO-BOCCTAHOBUTEINbHBIE peakuu. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIEHUE U
BoccTaHoBJNeHUEe. CocTaBieHrnEe YPaBHEHUI OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEaKIIUMA
METO/IOM DJIEKTPOHHOTO OanaHca.

JeMoHcTpanmun

. Buneo gparments! u cnaiinsl «MloHHasE XUMHYECKask CBSI3b ».

. Komnnekuus BemecTs ¢ MOHHOW XMMHYECKOH CBSI3bIO.

. Mojienu NOHHBIX KPUCTANIMYECKUX PEIIETOK.

. Buneodparments! u cnaiiapl «KoBaneHTHAsIXUMUYECKAsT CBSI3bY.
. Konnexuus BemecTB MOJEKYISIPHOTO U ATOMHOTO CTPOEHUS.

. Mopenu MONEKYASPHBIX U AaTOMHBIX KPUCTAJUIMUYECKUX PEMIETOK.
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. Buneodparments! u crnaiipl «MeTamunyeckast XUMHYECKast CBS3bY.

. Konnexkuus «Metamibl U cIiIaBbD».
. B3aumoieiicTBue IMHKaA ¢ cepoH, COISIHON KucinoTo, xmopuaom Meau (II).
. I'openne marnus.

. B3anmonencTeue XJIOpHOUM U CEpOBOIOPOIHOM BOBI.
JlaGopaTopHBIC OIBITHI
29. H3rotomicHHE MOJIEH, HIUTFOCTPUPYIOIICH CBOWCTBA METANIMYSCKOHN CBS3H
Xumusa 9 kiace
(68 yacoB, 2 yaca B He/1eJI10)
IloBTOpEHUE M 000011IeHHE CBEIEHUI 110 KYPCY 8 Kjacca
bunapusie coequnenusi. OKcuapl coseoOpasyroiue 1 Hecoyieoopasyromue. [ uapoKCuib:
OCHOBaHUs, aM(pOTEpHBIC, KUCIOTHL. CpeTHre, KUCITbIC, OCHOBHBIE COJIH.
O0600611eHre cBeIeHNI 0 XUMUYecKuX peakiusax. Knaccudukanus XuMHUUECKUX peakiui mo
Pa3IMYHBIM OCHOBAHHSIM: COCTaBY M YHCITy PEarupyIoNIuX U 00pa3yromnuXcs BEIIeCTB,
TerIoBoMY 3G (eKTy, HapaBICHUIO, H3MEHEHHIO CTEIICHEH OKHMCIICHUS DIIEMEHTOB,
00pa3yIoluX pearupyoiine BEmecTra, $hase, UCIOIb30BaHUI0 KaTaau3aTopa.
[ToHsTHE O CKOPOCTH XUMHYECKOH peakiuu. DakTOphI, BIUSIIONIHE Ha CKOPOCTh XUMUIECKHX
PEaKIuii: TPUPOJIa PEaruPYIOIINX BEIIECTB, UX KOHIIEHTPAINS, TeMITepaTypa, II0Iaab
CONPUKOCHOBEHHUS, HATMUWE KaTaim3aropa. Karamms.
JlemoHCcTpamu
O3HaKOMJICHHE ¢ KOJUICKIIUSIMA METAJJIOB M HEMETAIIIOB.
O3HakoMJIEHUE C KOJUIEKIIUAMH OKCHJIOB, KUCJIOT U COJICH.
3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW PEAKIIMH OT MPUPOIBI PEArUPYIOIIHX BEIICCTB.
3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIMH OT KOHIIEHTPAIMH pearupyronx BEeIecTB.
3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIMK OT IJIOMIAAN COIPUKOCHOBEHHUS PEarupyrommx
BEIIECTB ((«KKUTISIIHHA CIIOW»).
3aBUCUMOCTb CKOPOCTH XUMHUYECKOU PEAKIIK OT TEMIIEPATyphl pPearupyroIinX BEIIeCTB.
JlaGopaTOpHBIE OIIBITHI
B3anmopeiicTBrue aMMuaka v XJ0pOBOJI0POIA.
Peakuus Heirpanuzanuu.
Hab6nronenue TeroBoro 3dexra peakiny HeUTpaIu3aimm.
B3anmoneiicTBue cepHoit KucioThl ¢ okcuaoM meau (11).
Paznosxenue nepokcua BoJI0poia ¢ IOMOIIBIO KaTana3bl KapTodens
3aBUCHUMOCTh CKOPOCTH XMMHUYECKOHN peakluy OT MPUPO/IbI pearupyroIlruxX BEelecTB Ha
puMepe B3aUMOJCHCTBHS pacCTBOPOB THOCY/Ib(aTa HATPUS U XJI0puaa Oapus, THOCYIbhaTa
HATPUSI U COJISTHOM KUCIIOTBHI.
7. 3aBHUCHUMOCTb CKOPOCTU XMMUYECKOM PEaKIUu OT MPUPOJIbI METAIIIOB MPHU UX
B3aMMO/ICHCTBUH C COJISTHON KUCIOTOM.
8. 3aBHUCHMOCTb CKOPOCTH XUMUYECKOW PEAKIIUU OT MPUPOIbI KHCIOT MPU B3aUMOICHCTBUU UX
C JKETIE30M.
9. 3aBHUCHMMOCTb CKOPOCTH XUMUYECKOW PEAKIIUU OT TEMIIEPaTypHhI.
10. 3aBUCHUMOCTH CKOPOCTH XUMHUYECKON PEAKIIMH OT KOHIIEHTPAIIUH.
11. 3aBUCHUMOCTH CKOPOCTH XUMHUYECKON PEAKIIH OT TUIOMIAH COMTPUKOCHOBEHUS
pearupyroIimx BemecTs.
12. 3aBUCHUMOCTH CKOPOCTH XUMUYECKOW PEAKIINH OT KaTaliu3aTopa.

ogakrwnE

XHMHYECKHE PEAKIINN B PACTBOPAX YJIEKTPOJIHTOB

[Tousitue 06 BHCKTPOHHTHQCCKOIZ JUCCoranu. 9HCKTpOJ’II/ITLI W HEOJICKTPOJIUTHI. MexaHu3M
AUCCONUAIU IJICKTPOJIMUTOB € PA3JIMIHBIM XapPaKTCPOM CBA3H. CrereHn BHCKTpOHHTHqCCKOﬁ
JAUCCOoIMallu. CunbHbIC U cl1a0bIe OJICKTPOJIUTHI.
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OcCHOBHBIE TIOJI0KEHHUS TEOPUH IEKTPOIUTHUECKON Aucconnanyn. Kinaccupukanms HOHOB U UX
cBoiicTBa. KHCIOTHI, OCHOBAaHUS M COJIM KaK 3JEKTPOIUTHI. VX kiaccudukanus 1 TUCCOHaIs.
OO01mre XuMUYecKre CBOMCTBA KUCIIOT: N3MEHEHHE OKPACKH MHUKATOPOB, B3aUMOACHCTBHE C
MeTaJlJlaMH, OKCHJIaMH U TUAPOKCUAAMH METAJIOB U COJISIMUA. MoOJIeKy s ipHbIE U HIOHHBIE
(HoHBIE M COKpAIIEHHBIE) YPABHEHUS PEAKLIMIA.

XHWMHUYECKUH CMBICII COKpPAIIEHHBIX YPABHEHHUN. Y CIOBUS IPOTEKAHUS PEAKLIUA MEKLY
AJIEKTPOJIUTAMU 0 KOHIA. PsJ1 akTHUBHOCTH METaIJIOB.

OO011ue XMMHUYECKUE CBOMCTBA LIEJIOUE: B3aUMOJEHCTBHE C KUCIOTaMH, OKCUIaMU
HEMETaJIOB, coJiAMU. O0IIMe XUMUYECKUE CBOWCTBA HEPACTBOPUMBIX OCHOBAHUI:
B3aUMO/ICHCTBUE C KMCIOTAMHU, PA3JI0KEHUE IPU HATPEBAHUU.

OO01mre XuMUYECKHE CBOMCTBA CPETHUX COJICH: B3aUMOJICHCTBUE C KUCIOTaMH, IIEJI0UYaMH,
COJISIMH ¥ MeTaJUIaMH. B3anMoaelicTBHE KUCIBIX COJIEH CO IIEJIOYaMU.

IMuaponus, kak 0OMEHHOE B3aUMOJIEHCTBHE COJIEH ¢ BOJION. [ MapOIu3 COM CHIIBHOTO
OCHOBaHUS U cllaboi kucaoThl. ['uaponu3 conu cnaboro OCHOBaHUS U CHiIbHOU KucioTel. [lkana
pH.

CBoiicTBa KUCJIOT, OCHOBAHU, OKCUIOB U COJIEH B CBETE TEOPUU DIEKTPOIUTHUECKON
JMICCOLIMAIIMU U OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.

JeMoHCcTparmu.

. HcnpiTanue BEmecTB U UX pacCTBOPOB HA AJIEKTPOTIPOBOTHOCTD.

. 3aBHUCHUMOCTH JIEKTPOIPOBOHOCTH YKCYCHOM KHCIIOTHI OT KOHIIEHTPAIUH.
. JIBM>KeHME OKpaIIEHHBIX HOHOB B 3JICKTPUYECKOM MOJIE.

. Onpenenenue xapakTepa cpelibl B paCTBOpax COJIEH.

JlaGopaTOpHBIE OTBITHI.

13. JIucconmanus cnadbIX 3JIEKTPOITUTOB Ha PUMEPE YKCYCHOW KUCIIOTHI.

14. VI3zmeHeHME OKpAaCKH MHANKATOPOB B KUCIIOTHOM cpe/ie.

15. Peakuust HeWTpanu3aluuy pacTBopa MIENOYN PA3IUYHBIMU KUCIOTAMU.
16. Tlomyuenue ruapokcuna meau (I1).u ero B3auMoaeCTBHE C pa3IMYHBIMU KACIOTAMH.
17. BzaumonelcTBUE CHIIBHBIX KUCIOT ¢ okcuaoM meau (11).

18-20. BzanmoelicTBrE KUCIOT C METAJLIAMU.

21. KauecTBeHHas peakiusi Ha KapOOHAT-HOH.

22. TlonydeHue CTyIHS KPEMHUEBOU KHCIOTHI.

23. KauecTBeHHas peakiusi Ha XJIOPH]I - WU CYJIb(aT-HOHBI

24. VI3meHeHMe OKpacKu MHAUKATOPOB B HIEIOUHOM cpejie.

25. BzauMmopeicTBHE MICIIOYEH C YTIIEKHCIIBIM Ta30M.

26. KauecTBeHHas peakiiys Ha KATHOH aMMOHHUSI.

27. Tlonyuyenue ruapoxcuaa meau (II).

28. Paznoxenue runpokcuaa meau (1I).

29. BzaumojeiicTBue KapOOHATOB C KHCIOTaMHU.

30. ITonmyuenue ruapoxcuaa xemneza(lll).

31. BzaumopeiicTBue xene3a ¢ pactBopoM cynbdata meau (1I)

[IpakTryeckue paboThI

1. CBolicTBa KUCIOT, OCHOBaHH, OKCUIOB U COJIEH B CBETE TEOPUH DIEKTPOIUTUUECKOM
JMCCOLIMAIIMU ¥ OKUCIUTENHFHO -BOCCTAHOBUTEIBHBIX PEAKIIUi

HemeTaabl 1 UX COETMHEHUS
CTpOGHI/Ie dTOMOB HEMCTAJJIOB U UX ITIOJIOXKCHHC B HepHOﬂHqCCKOﬁ cucreme. Psag
QJICKTPOOTPULATCIIBHOCTH. KpI/ICTaJ'IJ'II/I‘leCKI/Ie peH_IéTKI/I HEMCTAJIJIOB — MPOCTBIX BCIICCTB.
A.]'IJ'IOTpOl'II/IH ueé IMPUYINHBI. du3nueckue CBOMCTBA HEMETAILIIOB. O6IJ_II/IC XHMHYECKHE CBOICTBA
HEMCTAJIOB: OKHCJIHUTCIIbHBIC U BOCCTAHOBUTCIIBHBIC.
FaHOTeHLI, CTPOCHUC UX ATOMOB U MOJICKYII. Ddu3nyecKue U XMMHUYECKHE CBOMCTBA raJIOT€HOB.
3aKOHOMCpHOCTI/I W3MEHEHHS CBOMCTB I'aJIOT€HOB B 3aBUCUMOCTHU OT UX IIOJIOJKEHHS B
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[Tepuoanueckoii cucreme. HaxosxieHue rajoreHoB B MPUPO/IE U UX MOTYYCHHE. 3HAYCHHUE U
IIPUMEHEHHE T'AJIOT€HOB.

["anoreHoBO10POABI U COOTBETCTBYIOIINE UM KHUCIIOTHI: IJIABUKOBAs, COJISTHAS,
OpOMOBOIOpOIHASL, HO0BOOpOAHAs. ["anoreHnapl. KauecTBEHHbIE peakuy Ha TalOTeHHT-
nonsl. [IpuMeHenne coeMHEHUI raJIoTeHOB U UX OMOJIOTHYECKAas! pOJIb.

O6was xapakrepuctuka anemeHToB VIA-rpynnel. Cepa B mpupojie U €€ NoJydeHue.
AnnoTtponHsie MOM(UKALIUU CEPbl U UX CBOMCTBA. XUMHUYECKHE CBOMCTBA CEPhI U €€
IIPUMEHEHHUE.

CepoBo1OpO/I: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE M XUMUYECKHE CBOMCTBA, MOIy4YCHHE U
3Hayenue. CepoBogopoanas kuciota. Cynbhuabl u ux 3Hadenue. JIroMuHoQopsI.

Oxcun cepsr (IV), cepancras kucnora, cyabGuTel. KauecTBeHHas peakius Ha CylIb(QUT-HOH.
Oxkcun cepsl (VI), cepras kucnora, cynbdarel. Kpucramioruaparel. KauectBenHas peakius Ha
cynbdaT-uoH.

CepHnast KUCIIOTA - CUIIBHBIN 371eKTPOJUT. CBOMCTBA pa30aBiIeHHON CEPHOM KHCIOTHI, KaK
TUMWYHON KHUCJIOTHI: B3aUMOJIEHCTBUE C METallIaMU, OCHOBHBIMU U aM(OTEPHBIMU OKCHJIaMH,
OCHOBaHUSIMHU U aM(POTEPHBIMU TUIPOKCHIaMU, cosiiMU. KauecTBeHHas peakuiys Ha Cynbdar-
HOH.

OO61as xapakTepucTuka 3neMeHToB VA-Tpymibl. A30T, CTPOEHHE aToMa U MOJIEKYIIbI.
OU3NYECKNE U XUMUYECKUE CBOMCTBA U MPUMEHEHNE a30Ta. A30T B MPUPO/IE U €T0
OumosloruuecKast poJb.

AMMUak, CTpoeHue MOJIEKYJIbl U (pu3HUecKre CBOMcTBa. AMMUaYHas BOJa, HallaTbIPHBIN CIIHPT,
rujapaT aMmmuaka. JIoHOpHO -aKIeNTOPHBIN MeXaHU3M 00pa30BaHUsl KATHOHA AaMMOHHSI.
BoccranoButenbsHble cBOMcTBAa aMMuaka. CoJii aMMOHUS M MX puMeHeHne. KauecTBeHHas
peakuys Ha KaTHOH aMMOHMUSL.

Oxkcupl a30Ta: HECOJIEOOPA3YIOIINE M KUCIOTHBIC. A30THUCTast KMCIIOTA M HUTPUTHI. A30THas
KHUCJIO0Ta, €€ moJydeHue u cBoiictBa. Hutpartsl.

docdop, ctpoenne aroma u autotponust. Pochuasl. Pochun. Oxcun hochopa(V) u
oprodochopnas kucnora. Docdatel. DochopHbie ynodpenus. MHCEKTULIH B

OO6mrast xapakTepucTuka 31eMeHTOB [V A-Tpynmbl: 0COOEHHOCTH CTPOCHUS aTOMOB, IMTPOCTHIX
BEILIECTB U COEMHEHUI B 3aBUCUMOCTH OT IOJIOKEHHU 37eMeHTOB B [lepnonnueckoii cucreme.
VYrnepoa. AjuioTpornHbie Moau(UKaK: anmas, rpagur. AMOpQHbII YriIepo U ero copra:
caka, aKTUBHPOBAHHBIN yroJib. AncopOrys. XUMHUECKHE CBOMCTBA yriiepoa.
Kokcoxumuueckoe mpou3BoACTBO U €ro npoaykius. Kapouasr.

Oxkcun yraepona(Il): ctpoeHue Mosekyibl, oTydeHue u ero cBoiictsa. Okcua yraepona(IV):
CTPOEHHE MOJIEKYJIbI, [IOJIyUEHHUE U €r0 CBOMCTBA. YToJbHAs KUCHAO0TA. COJIM yrOJIbHOW KUCIIOTHI:
KapOOHAThI U THIPOKapOOHAThL. TexHu4Yeckas ¥ MUIIeBas CoJa.

Heoprannueckue u opranmueckue BelecTBa. Y JieBoA0poapl. XUMHUUECKOE CTPOCHUE
OpraHMYECKUX BEUIECTB, KaK MOPAJOK COCAMHEHUSI aTOMOB B MOJIEKYJIE 110 BAJICHTHOCTH.
MeraH, 3TaH, KaK NpeebHble YIIEBOAOPOAbl. DTUJIEH U allETUIICH, KaK Hellpee/IbHbIe
(HeHachIIIeHHbIE) yriieBoJopoabl. ['openue yriaeBoaopoaoB. KauecTBeHHbIE peakiiuu Ha
HEIpeAesIbHbIE COSAMHEHUS.

OTWIOBBIN CIUPT, €ro MoJiydyeHue, NpuMeHeHue 1 pusnosioruyeckoe aecreue. TpéxaToMHbBIN
cnupt riuuepuH. KauecTBeHHas peakliis Ha MHOTOATOMHBIE CIIMPTHL. YKCyCHas -
MIPEJCTaBUTEINb Kacca KapOOHOBBIX KHCIIOT.

Kpemuuii, crpoenune ero atoma u csorictsa. Kpemunii B npupose. Cununmael 1 cuinad. Oxkeng
kpemHusA(1Y). KpemuueBas kuciora u e€ com.

IIpousBoacTBO cTeKIIa U ieMeHTa. [IpoayKius CHIMKaTHON MPOMBILIUIEHHOCTH: OIITHYECKOE
BOJIOKHO, KepaMuka, papdop, pasHc.

OnTryeckoe BOJIOKHO.

Hewmerannel B mpupoje. @pakiinoHHas MEPeroHKa *KHUJIKOTO BO3yXa Kak COCcO0 MOTydeHus
KHCIIOpOoa, a30Ta, aproua. [lonyuenue pocdopa, kpeMHus, Xj10pa, ioaa. IIeKTPoIH3
pacTBOpOB.
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[TosydeHune cepHOM KUCIIOTBL: ChIPbE, XUMHU3M, TEXHOJOTHUECKAsA CXEMA, METOJI KUIISILIETO CIIO,
IIPUHIIMIIBI TETJIO0OMEHA, TPOTUBOTOKA U HUpKynsauuu. Oneym. IIpon3BoacTBo aMMuaka:
CBIPBE, XUMU3M, TEXHOJIOTUYECKAS CXEMA.
JlemoHcTpamu

Komnnexkuus Hemeraios.

Monenu KpucTalsIn4ecKiX pelETOK HEMETAJJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

O30HATOP U MPUHIMIIBI €70 PAOOTHI.

I'openune HeMeTauIOB - MPOCTHIX BEIIECTB: Cepbl, Pocdopa, IPEBECHOTO YTJISL.

OO0pa31ibl rajgoreHoB - IPOCTHIX BELECTB.

B3anmMoneincTBre rajloreHoB ¢ MeTaJlJIaMHu.

BriTecHenue xsopa OpoMoM WM HOJa U3 pacTBOPOB UX COJIEH

Konnekuus npupoaHbIX cOeIMHEHUH XI0pa.

B3anmopeiicTBre cepbl ¢ METaIAMHU.

I'openue cepsl B KuCiopoae

Konnexuus cynb@uaHbIX pyI.

KauecTtBenHas peakuus Ha CylnbQUA-UOH

Ob6ecriBeunBaHNE OKPAIICHHBIX TKAHEW U [IBETOB CEPHUCTHIM T'a30M.

B3anmMoneicTBre KOHIEHTPUPOBAHHOM CEPHOM KHUCIOTHI C MEBIO.

OO6yrnuBaHue OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHON KUCITOTOM.

Juarpamma «CocrtaB BO3ayxay.

Buneodparments! u cnaiias! «IItuubu 6azapb».

[lonyuenue, cobupanue 1 pacrio3HaBaHHE aMMHUaKa.

Paznoxenne 6uxpomara aMMOHHUSI.

B3anmopeiicTBre KOHIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEABIO.

l'openune yepHoro mopoxa

Pa3noxenune HuTpaTa Kajaus U TOpeHUE APEBECHOIO YroJibKa B HEM

OO6pa3iel MPUPOHBIX coeauHeHuH docdopa.

I'openue dhochopa Ha BO3AyXE U B KUCIOPOIC.

[Tonyduenue 6emoro ochopa u ucpITAHUE €TI0 CBOMCTB

Komnnexuus «O0pa3ipl NpUpOIHBIX COSAUHEHUN YIIIepoiay

[Toptpet H. /1. 3enunckoro. [lornoiieHne akTMBUPOBAaHHBIM YIJIEM PaCTBOPEHHBIX
BEILIECTB WJIN T'a30B.

YcTpoicTBO MpOTHUBOTrasa.

Mopenu MoneKya MeTaHa, TaHa, STUJICHA U alleTUJICHA.

BsaumoeiicTBue 3TusieHa ¢ OpoMHON BOIOI M pacCTBOPOM IepMaHraHaTa Kajus.

OO01re XMMUYECKUE CBOMCTBA KUCIOT HA TIPUMEPE YKCYCHOM KUCIIOTHI.

KauectBenHas peakuus Ha MHOTOaTOMHBIE CIIUPTHI.

Konnexuus «O6pa3iibl NpUPOIHBIX COSAUHEHUN KPEMHHUSD.

Konnekuus crekia, kepaMUKH, IEMEHTA U U3JCIUM U3 HUX.

Konnexkuus npoayKuuu CUIMKaTHON MPOMBIILIIEHHOCTH.

Buneodparments! u cnaiiapl «[Ipou3BoICTBO CTEKIIA U IIEMEHTaY.

Konnexuus «IIpupoaHbie coeqMHEHUST HEMETAIIIOBY.

Buneodparments! u cnaiiapl «@pakioOHHAS TEPEroHKa KUAKOTO BO3IyXa»

Buneodparments! u cnaiiasl «[lonydenue Bogopoaa, KUCIOPOIa U TaIOreHOB
ANEKTPOJIUTUYECKUM CTIOCOO0OM.

Mogenu anmnapaToB AJisl IPOU3BOJACTBA CEPHOU KUCIIOTHI.

Mogenb KUISIIIEro Cios.

Mogenb KOJIOHHBI CHHTE3a AMMHUAKA.

Buneodparments! u crnaiiabl « Ipou3BoACTBO CEpHON KUCIOTHI».

Buneodparments! u cnaiiapl «[Ipons3BoacTBO aMMHaKay.

Konnekuus «Cpipb€ A MOTYYEHUS] CEPHOU KUCIOTHI.
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JIabopaTOpHEIC OIBITHI

32. PacmnosnaBaHHe raJOTeHUI-HOHOB.

33. KauecTBeHHBIE peakMy Ha CyIb(haT-HOHBI.

34. KauecTBeHHas peakuys HA KATHOH aMMOHHUS.

35. XuMuYecKue CBOMCTBA a30THOM KHCIIOTHI, KaK 3JIEKTPOJIUTA.

36. KauecTBeHHble peaknuu Ha Gocdar-HoH.

37. TlomydeHue U CBOWMCTBA YrOJIbHON KHCIOTHL

38. IlpomyckaHue yriieKHUCIOTO Ta3a Yepe3 pacTBOP CUIIMKATa HATPHUS

[IpakTuyeckue paboOTHI

2. VI3ydyeHue CBOHCTB COJISTHOW KHCIIOTHI.

3. V3ydeHue CBOWCTB CEpHOM KUCIIOTHI.

4. TlonmyuyeHue aMMHaKa U U3y4eHHE €ro CBOMCTB.

5. IlosyueHue yriekuciaoro raza v U3y4eHUe ero CBOMUCTB.

MeTtajabsl U MX COeAMHEHUS]

[Tonoxenne meranmnos B Ileproanyeckoit cucteme xumuueckux aemenToB 1. M. Menneneesa,
CTPOEHHUE MX aTOMOB M KPHUCTAIOB. MeTaJlTN4ecKas CBS3b U METAJUTHUSCKAsT KPUCTALTHICCKAsT
pemrérka. Gu3nyecKue CBOMCTBA METAJIOB: 3JICKTPO- U TEIIOMPOBOTHOCTh, OTPAKAFOIIAS
CIOCOOHOCTB, IIACTUYHOCTH. CIUTaBbI Y€PHBIE U IIBETHHIC.

Mertabl Kak BOCCTAHOBUTEIN. DJIEKTPOXUMUYECKUH PSJl HANIpsHKeHU. B3anMoienicteue
METAJUIOB C HEMETaJIaMH, OKCHJIaMH, KUCIIOTAMH, COJIIMU. AJTFOMHHOTEPMHUSL.

CrpoeHre aTOMOB M MPOCTHIX BELIECTB MIEI0YHBIX METANIOB. 3aBUCUMOCTD (PU3MUECKUX U
XMMHUYECKHUX CBOMCTB HIEJIOYHBIX METAJIOB OT 3apsiIOB sAep UX aTOMOB. OKCHUIBI U THIPOKCH/IBI
IIEJIOYHBIX METAIJIOB, UX MOJIy4YeHUe, CBOMCTBA, MpUMEHEeHHEe. BaxkHeline coau menoYHbIX
METaJJIOB, UX 3HAYEHHE B )KMBOM U HEXXKMBOU MIPUPOJIE U B )KU3HU YEJIOBEKA.

CrpoeHre aTOMOB M MPOCTHIX BEIIECTB IIET0YHO3EMENbHBIX METAIJIOB. 3aBUCUMOCTh
(bu3MYECKUX U XMMHUYECKHUX CBOMCTB LIEIIOYHO3EMEIbHBIX METAJUIOB OT 3apsJI0B SJIEp UX
aToMOB. OKCUBI U THUIPOKCUIBI IIETIOUYHO3EMENbHBIX METAJIOB, UX MOJIY4YeHHE, CBONCTBA U
npuMeHeHue. BaxuHeilnre conu meénoyHo - 3eMeIbHBIX METANIOB, MX 3HAaYEHHUE B IPUPOJIE U
XKU3HU yenoBeka. KapOoHAaThl ¥ ruAipokapOOHATHI KaNbIIUS.

XKécTrocTh BOJbI: BpeMeHHas U ocTosiHHasA. CriocoObl yCTpaHEHUS BPEMEHHOM KECTKOCTH.
CriocoOsbl ycTpaHeHHs TOCTOSIHHOM sk€cTkocTH. MoHuThl. CoelMHEeHUs aIIOMUHUS B IPUPOJIE.
XuMmuyeckue cBoiicTBa antoMuHus. OCOOEHHOCTH OKCHA U THAPOKCH/IA AITFOMUHUS KaK
amboTepHbIX coequHeHn. Baxkneiume comu antoMunus (XJI0pu, cyiabdar).

OcoOenHocTu cTpoeHHs aTroMma xene3a. JKeneso B mpupoje. Baxkuelue pyasl xene3a. OKCHIBI
u ruapokcusl xeneza(ll) u xxenesa(Ill). Conu xenesa(Il) u sxeneza(Ill). O6napyxeHue HOHOB
KaTHOHOB JKeje3a B pacTBOpe. 3HaUCHHE COeIMHEHU JKeme3a.

Koppo3zus xumuueckas u 3eKTpOXUMHUYEcKasl. 3alluTa METaJUIOB OT KOPpo3uu. MeTtasuibl B
MpHUpo/ie: B CBOOOTHOM BHJIE U B BHJIe coenuHeHuil. [lonstue o meramunyprun. UépHas u
1BeTHas MeTayprus. [lupomeTannyprus, THAPOMETAILTYPIHsl, SJIEKTPOMETAILITYPTHUS.
Jlomennslit npouecc. [lepepaboTka uyryHa B cTainb. DIEKTPOJINU3 PACILIABOB.

JeMoHcTpamu

. BzaumopeincTeue HaTpus, IUTUS U KaJIbLHUs C BOJOU.

. l'openue HaTpus, MarHus M Kese3a B KUCIOPOJIE.

. Bcnbiika TEpMUTHOM CMECH.

. B3anmopeicTere cMecH MOPOIIKOB CEPHI U KeEe3a, [IMHKA U CEPBIL.

. BzaumoeiicTBrUe allOMUHUS C KUCIOTaMH, IIeJIOYaMH U BOJIOM.

. B3anmopeincTeue xene3a 1 MEIU C XJIOPOM.

. B3anMopeincTeue Mei ¢ KOHUEHTPUPOBAHHON CEPHOM KUCIIOTOM M a30THOM KUCIIOTOM

(pa36aBiieHHON M KOHIICHTPUPOBAHHOM).
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° OKpaCKa III1aMCHH COCIMHCHUAMMU HICIIOYHBIX MCTAJIJIOB.

. Oxpacka mjiaMeHu COETUHEHUSIMU IENOYHO3EMEIbHBIX METAJUIOB .

. lNamenne u3BecTy BOJOM.

. [lonydenue xE€CTKOM BOBI B3aMMOIECUCTBUEM YIVIEKUCIIOTO Ta3a € U3BECTKOBOM BOJOM.
. YcTpaneHue BpeMEHHOH JKECTKOCTH KHUIISTYCHUEM U I00aBKOH COJIBI.

. YcTpaHeHue nocTosIHHOM KECTKOCTH 100aBKOM COJIBI.

. WoHUTHI ¥ IPUHINN UX NeHCTBHA (BHACO(PPArMEHT).

. Kosmeknus npupoaHbIX COCTMHEHUN aTIOMUHUA.

. Buneodparmentst u cnaiinabl «OKCH aTIOMUHES B €70 MOAU(DUKAITAI.

. [Nonmydenue ampoTepHOTO THAPOKCHIA ATIOMUHUS U CCIICIOBAaHUE €TO CBOMCTB.

. Koymeknusa « XuMUYeCKre UCTOYHUKHU TOKa».

. Pe3ynbrarhl IIUTENBRHOTO SKCIIEPUMEHTA 110 U3YYEHHIO KOPPO3UH CTATBHBIX U3AEIUN B
3aBHCHUMOCTH OT YCJIOBHM MTPOLIECCOB.

. Boccranosnenue meau u3 okcuaa meau(1l) Bogopoaom.

. Buneogparments! u cnaiiabl «[Ipon3BoICTBO YyryHa U CTAIIN.

. Buneodparments! u cnaiiasl «M3nenust U3 4yryHa u cTajimy.

. Buneogparments! u cnaiasl «I[Ipon3BoCTBO aTOMUHUSY.

JlaGopaTOpHBIE OTIBITHI

39. B3aumogeiicTBue xenesa ¢ pactBopoMm cyibdata meau(1l).
40. [NomyueHre U3BECTKOBOM BOJIBI U OTIBITHI C HEH.

41. Ilomyuyenue rugpokcuoB xenesa(ll) u (I11).

42. KauecTBeHHbIE PEaKIIMK Ha KATHOHBI XKelle3a

[IpakTrueckne paboThI

6. TlosyueHue »KeCTKOM BOJIBI M CTIOCOOBI €€ yCTpaHEHUS.

7. Pemenue 3kcriepuMEHTANBHBIX 3a71a4 M0 TeMe «MeTaby.

XHMHS M OKPVYIKAIOIIAS cpena

Crpoenue 3emud: siApo, MaHTHsI, 3€MHasl KOpa, X XUMUYEeCKui cocTtaB. JIutochepa u e€
XUMHUUYECKU cocTaB. Munepaiibl. Pyabl. Ocagounbie nopobl. [lose3Hbie HCKOMaeMbIe.
XUMHYECKUH cOCTaB THPOCchepbl. XUMUYECKUNA COCTaB aTMOC(HEpHI.

VlcTouHMKHM XMMHUYECKOTO 3arpsi3HEHUS OKpYKarolei cpefpl. [ 100abHbIe 9KOJI0TrHYecKIe
po0JIeMbl YeJIOBEUECTBA: MAPHUKOBBIHN 3(PPEKT, KUCTOTHBIE JOXK AU, O30HOBBIE JBIPHI.
Mex1yHapoAHOE COTPYAHUYECTBO B 00JIACTH OXpaHbl OKPYXAIOIIEH cpeibl OT XUMHYECKOTO
3arpsizHeHus. «3enéHas XuMUs».

JlemoHcTpanuu

. BuneodparmenTsr u cnaiiasl «CTpoeHHe 3eMIIU U €€ XUMHYECKHI COCTaBy.

. Kounnekiusa MuHepanoB U TOPHBIX MOPOI.

. Konnekuus «Pynpl meTanioBy.

. BuneodparmenTst u cnaiiasl «I 1006ambHBIE 3KOJIOTHYECKUE TTPOOIIEMBI YEI0BEUYECTBAY.

JIaGopaTOpHBIE OIBITHI
43. WzyuyeHue rpaHurTa.

O0001meHne 3HAHNI 10 XMMHH 32 KYPC OCHOBHOJ IINKOJIbI.
[ToarotoBka k OCHOBHOMY TOCYIapCTBEHHOMY dK3aMEHY
CrtpoeHue aToMa B COOTBETCTBUU C MOJIOKEHHEM XUMHUECKOTO dNieMeHTa B [lepuoandeckoit
cucteme. CTpoeHHE BEIIECTBA: XUMUYECKasl CBSI3b U KPUCTAIIINYECKHUE PEIIETKH. 3aBUCIMOCTh
CBOMCTB 00pa30BaHHBIX AJIEMEHTaAMU MPOCTHIX BEIIECTB (METALIOB, HEMETAJIOB, OJIarOPOTHBIX
ra3oB) OT MOJIOXKeHHs 37IeMeHTOB B [leproanueckoit cucreme. THUmonorust HEOpraHUIECKUX
BEIIECTB, JISJICHUE UX Ha KJIacchl U rpynmsl. [IpencraBurenm.
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[Ipu3Haku U ycioBHs IPOTEKAHNUS XUMUYECKUX PeakUuid. TUIIOIOrYs XUMHUECKUX PEAKLIUN 110
pa3nUYHBIM OCHOBaHUAM. Peakiiun noHHOTO 0OMeHa. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC

peaKum.

XUMHUYECKHE CBOMCTBA IIPOCTBIX BELIECTB. XapAKTEPHbIE XUMUYECKHUE CBOWCTBA
C0JIe00pa3yIOLIX OKCHJIOB, THIPOKCUIOB (OCHOBAHHM, KUCIOT U aM(pOTEPHBIX TUAPOKCHIIOB),

coien

TemaTHyeckoe IVIAHUPOBAHME U cOepKaHUE Kypca « XHuMHA», 8-9 Ki1acchl.

Kuaace

Pa3gen v ero ocHoBHOE CoA€cpiKaHue

KoauuecTrBo
JaCOB

8 ki1acce

1. IlepBoHayabHBIE XMMUYECKHE TOHATHS.
[Ipeamet xumun. OCHOBHBIE TIOHSATHS U TEOPUH
xumun. [Ipespamenns seniects. duznueckue u
XUMHUYECKHUE siBIeHUs. KpaTkue cBeeHus 1o
HCTOPHUH PA3BUTHUS XUMHUU. ATOMBI. MOJIEKYITBI.
XUMHUYECKHEe IEMEHThI. X MMHYCCKHE 3HAKH.
Cucrema xumudeckux 3eMenToB J[.M1.Menneneena.
Xumuueckue popmyisl. [IpocTeie u cnoxxHbIE
Benrectsa. OTHOCUTENILHAS aTOMHAA U
MOJIEKYJIIpHAasi Macchl. MaccoBas J10J1s1 3JIEMEHTOB B
BellecTBax. XUMHUS — YaCTh €CTECTBO3HAHMS.

BBonubiii uacTpykTak. [Ipeamer xumun. Benectsa.

Ponb XxuMuH B JKH3HU YEJIOBEKA
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2. BaxkHeiiume nmpeacTaBUTE I HEOPraHUYECKHUX
BenlecTB. KojimuecTBeHHBbIE OTHOLIEHUS B
xumuH. Bo3ayx u ero cocras. Kucnopon.
[Tonydyenue, coOupanue u pacrmo3HaBaHUE
kuciopoaa. Okcuasl Bogopon. [lonyyenue,
cobupaHue U pacrio3HaBanue Bojiopoaa. Kuciorer.
Comu. KonnaectBo BemecTBa. MossIpHBIA 00bEM
razoB. Pacuérel o XuMruueckuM ypaBHeHUsIM. Boaa.
OcnoBanus. PactBopbl. MaccoBas noss
pactBopéHHOTO BeniecTBa. [Ipurorosienne
pacTBOpa C 33IaHHOW MacCOBOM JIOJIEH
pPacTBOPEHHOTO BEIIIECTBA.
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3. OCHOBHBIE KJIACCHI HEOPTAHUYECKHX
coequHeHuit. OKcupl, X KIaccuPUKaIus u
XUMUYecKue cBoiicTBa. OCHOBaHUS, UX
KJaccu(UKaIusa 1 XuMudeckue cporictea. Kucnorsi,
uX Kiaccudukanus u XuMudeckue cpoiicrsa. Conu,
UX KIacCU(pUKaAIUs U XUMUYECKUE CBOMCTRA.
I'eneTnueckas cBsI3b MEXKy KJIaCCaMU
HEOPraHUYeCKUX COeMHEeHUH. Pemenue
SKCIIEpPUMEHTAJIbHBIX 3a7a4 10 TeMe «OCHOBHBIE
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

4. Ilepuoanyecknii 3aKOH U NEPHOIHYECKAS
cucreMa XuMudeckux sneMeHToB J[.M. Menzeneesa.
Crpoenue atoMa. EcTecTBEHHBIE ceMelcTBa
XUMHUYECKUX 3JI€MEHTOB. AM(POTEPHOCTb.
OtkpsiTHE nepuoanueckoro 3akona /.M.
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MenneneeBbiM. OCHOBHBIE CBEJICHUS O CTPOCHUU
atroMa. CTpoeHue MEKTPOHHBIX 000JI0YEK aTOMOB.
[leproauueckas cucreMa XUMHUYECKUX JIEMEHTOB
H.N. MenaeneeBa. XapakTepuCTUKA JIEMEHTA 110
€ro 8 M0JIOKEHUIO B IEPUOIMUECKON CUCTEME.

5. Xumnueckas ¢Bsi3b. OKHCIMUTEIHHO-
BOCCTAHOBUTEJbHBIC peakinu. MloHHas XxuMuuyeckas
cBs3b. KoBaneHTHAast XUMHAYeCKast
cBs3b.KoBasieHTHAst HEMOJSIpHAs U TOJISIpHAs
XHUMHYECKas CBA3b. MeTautnyecKast XuMHU4ecKast
cBs3b. CreneHb okuciaeHusa. OKUCIUTENLHO-
BOCCTAHOBUTEILHBIE PEAKITUH.

6. XumMuueckne peakuum 1 XuMu4ecKue
ypaBHeHus. Peakuuu coennuenus. Peakunmu
paznoxenus.Peakuuu 3amenienus. Peakuun
obmeHa. MeTo1 2JIeKTPOHHOTO OataHca.
CocraBiieHH€ ypaBHEHUN OKUCITUTEIHHO-
BoccTaHOBUTENbHBIX peakiuii (1).CocraBnenue
ypaBHEHUN OKUCITUTEIHLHO-BOCCTAHOBUTEIBHBIX
peaknwii (2).ITosiHBIE HOHHBIE YPAaBHEHHUS.
CoxkpaiéHHble HOHHBIC YPAaBHECHHSI.
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9 kJjacc

1. O6o01menue 3HaHMii Mo Kypcey 8 kiacca.
Xummnaeckue peakiuu. Kinaccudukarms
XUMUYECKUX coenuHeHni. Knaccudukamms
XUMHUYECKUX peakinii. CKOPOCTh XUMHUYECKUX
peakuuii. Karanus. Pemenne pacu€THbIX 3a1a4 MO
XUMHH. TPEHUHT B COCTABJIICHUU YPaBHEHUI
peaKuid.

2. XuMHn4YecKne peakiun B pacTBopax.
DneKTpoauTHIecKas qucconuarus. OCHOBHBIE
MOJIOKEHHUS TEOPUH AJICKTPOJUTHUECKON
JHACCOLMAINY. XHUMHUYECKHE CBOMCTBA KMCIOT KakK
3JIEKTPOJUTOB. XUMUYECKUE CBOMCTBA OCHOBAHUI
KaK 3JIEKTPOJUTOB. XMMHUUYECKUE CBOMCTBA COJICH
KaK JICKTPOJIUTOB. [ 'uaponus coneit. Pemenne
AKCIIEPUMEHTAJIbHBIX 3a7a4 10 TEME
«DNEKTPOJUTUYECKAS TUCCOITUALIHS.
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3. Hemeraibl 1 ux coequnenus. O0mas
XapaKTepUCTHKa HeMeTasuioB. Oomas
xapakTepucTuka neMeHToB VIIA-rpymnmnsl —
rasioreHoB. CoennHenus rajnoreHos. M3yueHnne
CBOWCTB COJISTHOM KUCHOTHI. Xanbkorensl. Cepa.
CepoBosopoa u cynbduasl. Kucnopoaasie
COeIMHEHUA cepbl. M3ydeHne CBOMCTB CepHOU
kucaoTel. OOIIas XxapakTepuCcTHKa 3JIEMEHTOB V A-
rpynmnsl. A30T. AMMuak. Coau aMMOHHUS.
[Tonyyenue amMuaka 1 U3y4eHUE €TO CBOMCTB.
Kucnopoansie coequaenus azota. @ocdop u ero
coenuHeHus. OOIIas XapaKTepUCTUKA DIEMEHTOB
IVA-rpynmsl. Yraepon. Kucnopoaasie coenuHeHNs
yraepoaa. Peakuust Ha kKapOOHAT-HOHBIL.
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Yraesonoponsl. Kucnopoacoaepxaine
opraHnyeckue coequHenus. KpeMuuii u ero
coenuHeHus. CunMkaTHasi IPOMBIIIEHHOCTb.
[Tonyyenue nHemerasuios. [lomyyenne BakHEUIIUX
XUMHYECKUX COCTMHEHUN HEMETAJIOB.

4. MeTtasibl 1 uX coequHeHus. OOmas
XapaKTEPUCTHKA METAJUIOB. XUMUYECKHE CBOKCTBA
MetasuioB. OO0Ias XapaKTepruCTHUKa JIEMEHTOB
[Arpynnel. OOmiast XxapakrepucTuka 3nemeHToB [1A-
rpymmsl. JKECTKOCT BOBI M CIIOCOOBI €€
ycTpaHeHUsl. AJIIOMUHUN U €T0 CO€AMHEHUS.
Keneso u ero coequnenus. Pemenne
9KCIEPUMEHTAJIBHBIX 3a7au 1o TeMe «MeTabD.
Koppo3zust MeTanoB 1 criocoObl 3alUThI OT HEE.
Mertaiutel B npupoje. [lonarne o MeTajurypruu.
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5. Xumus v okpy:Kamomas cpeaa. XuMUIECKHI
COCTaB TUIaHEeThI 3eMilsl. XUMHUYECKOE 3arpsi3HeHNE
OKpYy»Karollen cpenbl U ero nociueactsud. Oxpana
OKPYXKaIOILIEH Cpelibl OT XUMHUUYECKOTO 3arpsI3HCHMUS.

6. O000meHe 3HAHUI 0 XMMHH 32 KypC
ocHoBHOH mMIK0JbI. [TonroToBka xk OI'D ?.
Bemecta. Xumnueckue peakuuu. OCHOBBI
HEOPraHMYeCKOW XMMUN. XHMHAYECKHE CBOMCTBA
MPOCTHIX BEMIECTB. XUMUUYECKUE CBOMCTBA CIOKHBIX
BeliecTB. KauecTBeHHbIE peakiiy Ha HOHBI U
HEKOTOpPBIC Ta3000pa3HbIe BellecTBa. Pemenne
pacU€THBIX 3a/1a4 M0 XUMHUHU.
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YMK no xumuu:

1Ta6puensu O.C., OctpoymoB MW.I'., CnagkoB C.A. Xwumus. 8 Kiacc:
o0meoOpazoBaTeNnbHbIX opranu3anuid. — M.: [Ipocsemenue, 2019.- 175 c.;

2.T'abpuensn O.C., OctpoymoB W.I'., CrnagxoB C.A. Xwumwusa. 9 kiacc:
o0meoOpazoBaTeNbHbIX opranu3anuid. — M.: IIpocsemenue, 2020.- 223 c.;

Y4eOHUK JJIs

y4eOHMK st

3.H.II. Tpoery6oBa «Iloypounsie pazpaboTku» 1o xumuu 8 kiacc — M. «Bakoy, 2016

4.T'opkoBenko M.IO. «Iloypounsie pazpabotku» no xumun 9 xkinace, ML, «Bakoy». 2013

5.I'abpuensn O.C.,Pemeros I1.B., Octpoymos N.I'., 3agaun no XumMuu v cnocoObl UX peIeHUs
8-9 knaccel, M. «Ipoda» 2019

6.nTepHeT-pecypcsl:

http 4vww.chem-astii.ru/chair/study/genchem/index.html
http://bril2002.narod.ru/chemistry.html

http://www.chemel.ru/

http://www.prosv.ru/ebooks/Gara Uroki-himii 8kl/index.html

http://chem-inf.ncirod.ru/inorg/element.htm
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