MYHULUMNATBH
OE KASEHHOE

OBLLUEOBPA30
BATENLHOE
YUPEXOEHVIE MyHunumnaipbHOe Ka3eHHOE 00IIe00pa30BaTeIbHOE YUPEKICHHE
HOBOINOKPO
CKASA «HoBomokpoBckasi o0CHOBHasi 00111e00pa30BaTeIbHAS IIIKOJIa
OCHOBHASA
OBLLEOBPA30
BATENbHAS
LIKOMA"
Paccmotpeno CormacoBaHo YT1Bepxnaro
Ha 3aceganuun MC 3aM. qupekropa YP JUPEKTOP LIKOJIBI
[Tpotokom Ne 11 JlykbsinunkoBa JI.B. JI.H. Jlemuos
Ot «11» 05 2023 1. «11» 05 2023 .

«11» 052023 .
[Tpuka3 Ne 23-1

Pabouas nporpamma

[lo mpenmery: xumus
Knacc: 8 -9

ABTtop-coctaButenb: Ckopozaenona O. B.
Yuutenb XUMUU

HosonoKkposka 2023 r



[Inanupyemsble pe3ynbTaThl OCBOCHUS Y4E€OHOI0 IpeMeTa

Coneprxanue yueOHOro npeaMera

TemaTnueckoe IIAaHUPOBAHUEC C YKA3aHUEM KOJIMYECTBA 4aCOB, OTBOAUMBIX HA OCBOCHHUEC

Ka)KIOU TEMEI



[lnaHupyeMble pe3yJIbTaThl 0CBOEHMSI YYE€GHOr0 MpeagMeTa

JIMYHOCTHBIE PE3yIbTATHI

1) BociuTaHue poCcCUNUCKOM IpaskJaHCKON HIEHTUUYHOCTH: MATPUOTU3MA, YBAKEHUS K
OteuecTBy, MPOILIOE ¥ HACTOSALIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccun; oco3Hanue cBoeit
STHUYECKON MPUHAJUIC)KHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIbTYpPbl CBOET'O HAapoOja, CBOEro Kpas,
OCHOB KYJIBTYPHOT'O HaclieZinst Hapo0B Poccuu 1 yenaoBevyecTBa; yCBOCHUE T'YMaHUCTUYECKHUX,
JEMOKPATHIECKUX M TPAJUIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAILHOTO POCCHHCKOTO 00IIeCTBa;
BOCIIUTaHHE YYBCTBA OTBETCTBEHHOCTH U J0JTa nepen PoauHoi;

2) bopmupoBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YICHHIO, TOTOBHOCTH M CIIOCOOHOCTH
o0yJaromuxcst K CaMOpa3BUTHIO M caMO0Opa30BaHUIO HA OCHOBE MOTUBAIIUU K OOYUEHUIO U
MMO3HAHUIO, 0CO3HAHHOMY BBIOOPY U MOCTPOCHUIO JalbHENIIeH HHANBUAYAIbHON TPAaeKTOPUN
oOpa3oBaHus Ha 6a3e OpUEHTUPOBKH B MHpe npodeccuii 1 mpodecCHOHATBHBIX MPEATOYTEHUH ¢
Y4ETOM YCTOWYHMBBIX MIO3HABATEIBLHBIX HHTEPECOB, a TAKXKE HA OCHOBE (HOPMUPOBAHHUS
YBOKUTEIBHOT'O OTHOILICHUS K TPYY, Pa3BUTHSI OMBITA YUYACTHS B COLIMAIBHO 3HAYUMOM TPYIIE;
3) bopmMupoBaHHE 11EI0CTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTUKH, YIYUTHIBAIOIIETO COLUAILHOE, KYIbTYPHOE,
SI3BIKOBOE, TyXOBHOE€ MHOT000pa3re COBPEMEHHOTO MHPA;

4) hopmMupoBaHHE OCO3HAHHOTO, YBAKUTEIHLHOTO M TOOPOKETATEIHLHOTO OTHOIICHHUS K IPYTOMY
YeJI0BEKY, €r0 MHEHUIO, MUPOBO33PEHUIO, KYIbTYpE, SI3bIKY, BEPE, IPAXKTAHCKON MO3UIUH, K
UCTOPHH, KYIbTYpPE, PEIUTHH, TPAAHUIIUAM, S3bIKaM, IIEHHOCTSM HapoJ0B Poccun 1 Hapom1oB
MHpa; TOTOBHOCTH U CIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIIOJBMHU U TOCTUTAaTh B HEM
B3aWMOIIOHHMaHUS;

5) ocBoeHUE COLMATBHBIX HOPM, IPABUJI TIOBEJICHUS, poJiel U GopM colMaIbHON )KU3HH B
rpymmax u cooOIIecTBax, BKIOYas B3POCIBIE H CONMAIBHBIE COOOIIECTBA; yIaCTHE B IIKOJIBHOM
CaMOYTpaBICHUH U OOIIECTBEHHOW KHU3HU B MPe/IeaX BO3PACTHBIX KOMIETEHIIUN C y4ETOM
PETHOHAJIBHBIX, STHOKYIIBTYPHBIX, COMAIBHBIX M YKOHOMHUYECKUX 0COOCHHOCTEH;

6) pa3BUTHE MOPAIILHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIICHUU MOPAJIbHBIX POOieM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (POPMUPOBAHIE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MOBEICHHSI, OCO3HAHHOTO ¥ OTBETCTBEHHOI'O OTHOIICHUS K COOCTBEHHBIM MOCTYIKAM;

7) dopMHEpOBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUH U COTPYAHUYIECTBE CO
CBEPCTHHUKAMH, IETHbMH CTapIIEro U MIIAJIIIET0 BO3PACTa, B3POCIBIMU B IpoIlecce
o0pa3oBaTesIbHOM, 00IIECTBEHHO MOJIE3HOM, yueOHO-UCCIIe10BATEIbCKOM, TBOPUECKON U APYTUX
BUJIOB JACSTEIbHOCTH;

8) hbopmupoBaHHE IIEHHOCTH 3I0POBOTO M 0€30MaCHOT0 00pa3a )KU3HU; YCBOCHHUE TPABIII
WH/IMBU/YaIbHOTO U KOJUIEKTUBHOTO O€3011aCHOTO MOBEICHUS B UPE3BbIYAHHBIX CUTYALHSIX,
YTPOXKAOIIHX JKU3HU ¥ 3I0POBBIO JIFOJICH, IPAaBUIT TTOBEICHHS HAa TPAHCIIOPTE M Ha JIOPOTax;

9) dopmMHpoBaHHE OCHOB HKOJIOTHYECKOM KyJIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUIECKOTO MBIIUICHNUS, pa3BUTHE OTIBITA YKOJIOTHUECKH OPHEHTHPOBAHHOH pe(IIeKCUBHO-
OLIEHOYHOH M MPAKTUYECKON EATEIbHOCTH B )KU3HEHHBIX CUTYalHAX;

10) oco3HaHue 3HAUYCHUS CEMbH B )KM3HHU Y€JIOBEKa M OOIECTBA, MPUHATHE IICHHOCTH CEMEHHON
KHU3HH, YBAKUTEIHHOE U 3a00TIMBOE OTHOIICHUE K YWIEHAM CBOEH CEMbH;

11) pa3BUTHE 3CTETHUECKOIO CO3HAHUSI YePEe3 OCBOEHUE XYI0’KECTBEHHOT0 HACEAMSI HApOI0B
Poccun 1 Mupa, TBOpUECKOM JAESITEIBHOCTH ICTETHIECKOT0 XapakTepa.

MeTtanpeamMeTHble pe3yibTaThl

1) yMeHHe caMOCTOSTENbHO ONPEEIATh LIEIH CBOET0 00yUeHHs, CTABUTh U (POPMYyITUpPOBaTh IS
ceOst HOBbIE 3a/1a4M B yueOe U MO3HABATEIbHON AesITeIbHOCTH, Pa3BUBAaTh MOTHUBBI U MHTEPECHI
CBOEH II03HABATEIIHFHOM ACITEIbHOCTH;

2) yMEHHE CaMOCTOSATEIbHO IUIAHUPOBATDH MYTH AOCTHUKEHHUS LIeJIei, B TOM YucCIie
aJIbTepHATHBHBIE, 0CO3HAHHO BHIOMpATh Haubosee 3(pPekTuBHBIE CIOCOOBI pelIeHNs] yI4eOHBIX U
MO03HABaTENbHBIX 33/1ay;



3) yMeHHE COOTHOCHUTB CBOM JEHCTBUS C INIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECTBIIATD
KOHTPOJIb CBOEH JI€SITETLHOCTH B IPOLIECCE TOCTHKEHUS PE3YNbTaTa, ONpPeAesiTh ClIOCOObI
JeHCTBUI B paMKaX MPEeUI0KEHHBIX YCIOBUN M TpeOOBaHUMN, KOPPEKTUPOBATh CBOU JICHCTBUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTyallue;

4) yMeHHe OIICHUBATh NPABHIBHOCTh BBIIIOJHEHUsI y4eOHOM 3a1aun, COOCTBEHHBIE BO3MOKHOCTH
€€ peIlCHMS;

5) BnajieHue OCHOBaMHU CAMOKOHTPOJISI, CAMOOLIEHKH, IPUHATHUS PELIEHUI U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yU€OHOW M MO3HABATEIHLHOM JIESITEIIBHOCTH;

6) yMEHUE OMpeeATh MOHITHS, CO3aBaTh 0000IICHNUs, yCTAaHABIMBATH aHAJIOTHH,
KJ1acCU(PULPOBATh, CAMOCTOSATENIHO BEIOMPATh OCHOBAHUS M KPUTEPHHU IS KJIacCUPUKAIIH,
YCTaHaBIUBATh IPUYMHHO-CIIEJCTBEHHBIE CBA3HU, CTPOUTH JIOTHYECKOE PACCYKICHUE,
YMO3aKJIl04eHUe (MHAYKTUBHOE, T€AYKTUBHOE U [0 aHAJIOTUH) U JI€TaTh BBIBOJIBI,

7) yMeHHE CO3/1aBaTh, IPUMEHATH U IPeoOpa30BhIBATh 3HAKU U CUMBOJIBI, MOJIENIA M CXEMBbI JIS
peleHus yueOHbIX M M03HABATEIbHBIX 3a/1a4;

8) CMBICIIOBOE UTEHHUE;

9) ymMeHMe OpraHn30BbIBaTh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO AEATEIbHOCTD C YUUTEIEM
Y CBEpCTHUKAMU; pabOTaTh MHAMBUYATBHO U B TPYIIIE: HAXOJUTH 00IIIee PEeIeHUE U
pa3penaTb KOHQJIMKTHI HA OCHOBE COTJIACOBAaHUS MO3UIMH U yueTa HHTEPECOB; (pOPMYINPOBaTh,
apryMEHTUPOBAaTh U OTCTANBATh CBOE MHEHUE;

10) ymeHue 0CO3HaHHO UCIOIb30BATh PEUYEBHIE CPE/ICTBA B COOTBETCTBUU C 3a/laueit
KOMMYHHMKAIIUH JIs1 BBIPAXKEHUSI CBOMX YYBCTB, MbICJIEH U MOTPEOHOCTEN; IJIaHUPOBAHUS U
PEryJISLIMA CBOEH NEATEIbHOCTH; BIAICHUE YCTHOW U IMCbMEHHOM PEYbI0, MOHOJIOTMYECKON
KOHTEKCTHOM pEUbIO;

11) hbopmupoBaHue U pa3BUTHE KOMIETEHTHOCTH B 00J1aCTH MCIIOJIb30BaHMsI HH(POPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TexHosorui (nanee - UKT komneTennum); pa3Butue MOTUBALIUU K
OBJIAJICHUIO KYJBTYpO aKTUBHOI'O IIOJIb30BAHUS CJIOBAPSMHU U IPYTUMH TIOMCKOBBIMU
CHUCTEMaMU;

12) hopmupoBaHue U pa3BUTHE SKOJIOTUYECKOTO MBIIUICHUS, YMEHUE IPUMEHSTD €T0 B
MO03HABATEIbHOM, KOMMYHHKATHBHOM, COIMAIBHON MPAKTHKE U TPO(ECcCHOHATHHOM
OpHUEHTALNH.

IIpenmeTHbIE pe3yabTaThl

1) hpopmMupoBaHue MepBOHAYATBHBIX CHCTEMATU3MPOBAHHBIX MTPEICTABICHUI O BEIIECTBAX, UX
MPEeBPAILCHUSAX U TPAKTUUYECKOM IPUMEHEHUH; OBIIaJICHUE MTOHSATUIHBIM annapaToM U
CUMBOJIMICCKUM SI3BIKOM XUMUH;

2) oco3HaHHE 0OOBEKTUBHOM 3HAYMMOCTH OCHOB XUMHUYECKOM HAYKU KaK 00J1aCTH COBPEMEHHOTO
€CTCCTBO3HAHMS, XUMHUCCKHX IPEBPAIICHUH HEOPTAHWMICCKUX W OPTAHHYECKUX BEIIECTB KaK
OCHOBBI MHOTHX SIBJICHHH KUBOU U HEXXUBOU MPHUPOJIBI; YIIIyOJIEHUE MPEACTaBICHUN O
MaTepHAILHOM €IMHCTBE MHUPA;

3) oBnaieHue OCHOBAMHU XUMHUECKOW TPAMOTHOCTH: CIIOCOOHOCTBIO aHATTU3UPOBATh U
00BEKTUBHO OICHUBATH )KU3HCHHBIC CHTYAIlUH, CBSI3aHHBIC C XUMHUEH, HABBIKAMH 0€30TIaCHOTO
oOpallleHus C BEIIeCTBAMHU, UCTIOJIb3yEMbIMHU B TIOBCETHEBHOM KU3HU; YMEHUEM aHATH3UPOBATH
Y TUTaHUPOBATh HKOJIOTMUYECKU O€30MacHOe MOBEJCHUE B LIEIISIX COXPAHEHMSI 310POBbS U
OKpYKarolleu cpeabl;

4) hopmMupoBaHHE YMEHHH YCTaHABIMBATEH CBSI3U MEXKIY PeaibHO HAOJIF01aeMbIMU
XUMHUYECKUMH SBIICHUSMU U TPOIIECCAMHU, TIPOUCXOISIIUMU B MUKPOMHUPE, OOBSICHITH TPUYUHBI
MHOroo0Opa3usi BEIIEeCTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOEHUS, a TAKKe
3aBUCHUMOCTH TIPUMEHEHHUS BEIIECTB OT UX CBOWCTB;

5) nproOpeTeHKe OMbITa UCTIOJIL30BAHUS PA3IUYHBIX METOI0B U3YUCHHUS BEUICCTB: HAOIIOACHHS
3a UX MPEBPAIICHUSMH MTPH MPOBEICHUU HECIOKHBIX XUMHUYECKUX IKCTICPUMEHTOB C
HCIIOIB30BaHUEM JIA00PATOPHOTO 00OPYIOBAHUS U IPUOOPOB;



6) dbopmHpoBaHKe peICTaBICHNUIN O 3HAYSHUH XUMUUECKON HayKH B PEIICHHU COBPEMEHHBIX
9KOJIOTMYECKHUX MPOOJIEM, B TOM UUCIIE B MPEIOTBPALIEHUN TEXHOTCHHBIX U IKOJIOTUYECKUX
KaracTpod.

B no3naBatensHOM cdepe

3HaHue (MIOHUMAaHUE):

— XUMHUYECKONH CUMBOJIMKU: 3HAKOB XUMUYECKHUX JIEMEHTOB, (POPMYIT XUMHUYECKUX BELIECTB,
YPaBHEHUN XUMUUYECKUX PEAKLIU;

— BOKHEUIINX XUMUYECKUX MMOHSITUI: BEIIECTBO, XUMHUUECKUN SJIEMEHT, aTOM, MOJIEKYJIA,
OTHOCHUTEJIbHBIE ATOMHAsI U MOJIEKYJISIpHAsl MacCChl, MOH, KATUOH, aHUOH, XUMHUYECKasl CBA3b,
JNEKTPOOTPHULATEILHOCTD, BAJICHTHOCTbD, CTEIIEHb OKUCIIEHUS, MOJIb, MOJIIPHAs Macca,
MOJISIPHBIA 00BEM, PACTBOPHI, IEKTPOIUTHI U HEAIEKTPOJIUTHI, HIEKTPOIUTHUECKAS
JMCCOLMALINS, OKUCIIUTENb M BOCCTAHOBHUTEb, OKHCICHUE U BOCCTAHOBJIEHHUE, TEIIOBOM 3 ekt
peakuny, OCHOBHBIE THIIBI PEAKIMI B HEOPraHUYECKOW XUMHH;

— (OpMYIMPOBOK OCHOBHBIX 3aKOHOB U TEOPUN XUMHUH: AaTOMHO-MOJIEKYJIIPHOTO YUEHHUS;
3aKOHOB COXPAaHEHMs MacChl BEILIECTB, IOCTOSIHCTBA COCTAaBa BELECTB, ABOTaipo;
ITepuonnueckoro 3akona J[. 1. MenaeneeBa; Teopuu CTpOSHHS aTOMa U YUEHHUSI O CTPOCHUU
BEILECTBA; TEOPUH JICKTPOIUTUYECKOMN IUCCOLMALNN U YUCHHS O XMMUYECKON PEaKIUU.
YMeHue Ha3bpIBaTh:

— XMMHYECKHE 3JIEMEHTHI,

— COCIMHEHHUS U3YYEHHBIX KJIaCCOB HEOPraHMYECKHX BEIIECTB;

— OpraHMYeCcKHe BEILECTBA 0 UX (popmyre: MeTaH, 3TaH, 3TUJIEH, alleTWIEH, METaHOJI, ATaHO,
INIMLEPHUH, YKCYCHAs KHCIIOTa, TIII0KO03a, caxapo3a.

OOmbsicHeHHE:!

— CBSI3U MEX[y peabHO Ha0JI0JaeMbIMH XUMUYECKHUMH SIBJICHUSMU U MPOLIECCAMH,
MIPOUCXOJALUIMMHI B MUKPOMUDE,

— IPUYMH MHOT00Opa3us BELECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHUS, a TAKXKe
3aBUCHUMOCTb IIPUMEHEHUS BEIIECTB OT UX CBOWCTB;

—(u3nyeckoro cMpiciia aTOMHOIO (MOPSAAKOBOI0) HOMEpa XUMHUYECKOT0 AJIEMEHTa, HOMEPOB
rpymisl 1 nepuoza B Ilepuoanueckont cucreme /1. 1. MenaeneeBa, K KOTOPBIM 3JIEMEHT
MIPUHAJIEKHUT;

— 3aKOHOMEPHOCTEN U3MEHEHHUsI CTPOCHUS aTOMOB, CBOWCTB 3JIEMEHTOB B IIPEAEIIAX MaJIbIX
NEPUOJIOB U A TpYIIIL, a TAKXKe CBONCTB 00pa3yeMbIX HMHU BBICIIUX OKCHI0B M FMIPOKCUIIOB;
— CYITHOCTH MPOIIECCA MIEKTPOTUTHICCKON TUCCOLUAIINY U PEAKIIM HOHHOTO OOMEHa.
YMeHue xapakTepu3oBarth:

— XUMHUYECKHE 3JIEMEHTHI (OT BOJOPO/Ia 10 KaJbIMsl) HA OCHOBE UX IOJIOXKEHUS B
[lepuonuueckoii cucteme xumudeckux snementoB J1. V. MenneneeBa u ocoOeHHOCTEH
CTPOEHHUSI X aTOMOB;

— B3aUMOCBSI3b MEX]ly COCTABOM, CTPOEHHEM U CBOMCTBAMH HEOPraHNYECKUX BELIECTB;

— XMMHYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPTAHUYECKUX BEILECTB (OKCU0B, KUCIIOT,
OCHOBaHHUH, aM()OTEPHBIX COETUHEHUH U COJIei).

Onpenenenue:

— cocTaBa BeIEeCTB M0 ux (hopmyiam;

— BAJICHTHOCTY M CTENIEHU OKHMCIICHUS DJIEMEHTOB B COCIMHECHNN;

— BHJIOB XUMUYECKOU CBS3U B COEJUHEHUSX;

— TUIIOB KPUCTAJUIMYECKUX PEIIETOK TBEPBIX BEUICCTB;

— MPUHAJIEKHOCTH BEILIECTB K ONPEEIEHHOMY KJIacCy COEJUHEHUI;

— TUIIOB XMMUYECKUX PEAKLUH;

— BO3MOXXHOCTH MIPOTEKAHUS PEAKIM HOHHOT'O OOMEHa.

Cocrasnenue:

— cXeM cTpoeHMs aToMoB nepBbix 20 anemenToB Ilepuoanueckoit cucrems! J. . Menneneesa;
— (opMyJ1 HEOPraHNYECKUX COEIMHEHUI N3YUEHHBIX KJIACCOB;

— YpaBHEHUW XUMHUYECKUX PEAKLUMN.



BbezomacHoe oOpalieHre ¢ XUMHYECKOH MOCY0i 1 T1abopaTOpHBIM oO0opynoBanueM. OBiajeHHe
OCHOBaMHU XMMHYECKON TPaMOTHOCTH: CIIOCOOHOCTHIO aHATM3UPOBATh M OOBEKTUBHO OIICHUBATH
KU3HEHHBIC CUTYAIIMH, CBSI3aHHBIC C XUMHEH, HAaBBIKaMH 0€30MacHOT0 0OpaIieHus ¢
BEIIECTBAMU, UCII0JIb3YEMbIMH B [TOBCEAHEBHOM )KU3HU; YMEHUEM aHAIU3UPOBATH U
TUTAHUPOBATH SKOJIOTHYECKH 0€30MacHOe TOBEICHUE B IIENIIX COXPAHEHUS 3JJ0OPOBBS U
OKpYKarolllei cpesl;

[IpoBegeHne XMMUYECKOTO IKCIIEPUMEHTA:

— MPUOOPETEHHE OIBITA UCTIOIB30BAHMS PA3JIMUYHBIX METOJO0B H3yUCHHUS BEIIECTR:
HAOJIO/ICHUS 32 UX MPEBPAIICHUSMU TPU IPOBEACHUH HECIIOKHBIX XUMUYECKUX IKCIIEPUMEHTOB
C UCIOJIb30BAaHUEM JJTAOOPATOPHOTO 000PYI0OBAHUS U PUOOPOB;

— MOJTBEPKAAIOUIET0 XUMUYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB HEOPTaHMUECKUX BEILIECTB;
— MOATBEPKIAIOIIET0 XUMHUUECKUNA COCTaB HEOPTraHMUECKUX COSIMHEHU;

— M0 MOTYYCHHIO, COOMPAHUIO U PACIIO3HABAHUIO TA3000Pa3HBIX BEIIECTB (KUCIOPOa,
BOJIOPO/Ia, YTJIEKUCIIOro ra3a, aMMHaKa);

— M0 OTIPEICTICHUIO XJIOPHU/I-, CyIb(aT-, KApOOHAT-MOHOB i HOHA AMMOHHUS C TIOMOIIIBIO
Ka4eCTBEHHBIX PEAKIUM.

Brruncnenue:

— MacCOBOM JOJIM XUMUYECKOT0 3JIEMEHTa 10 PopMyJsie COeNHEHHUS,

— MacCOBOM JI0JIM BEIIECTBAa B PaCTBOPE;

— Macchl OCHOBHOT'O BEIIECTBA 110 U3BECTHOW MacCOBOM J0JIe MpUMECEii;

— 00BEMHOM JTOJIM KOMIIOHSHTA Ia30BOi CMECH;

— KOJIMYeCTBa BellecTBa, 00beMa WJIM MacChl BEUIECTBA 110 KOJIMYECTBY BEIIECTBA, 00BEMY WIIH
Macce peareHTOB WU MPOIYKTOB PEaKIIMH.

HcnonpzoBanue npruoOpeTeHHBIX 3HAHUHM U YMEHUN B IPAKTHUECKON AESITENFHOCTU U
MOBCEAHEBHOM KU3HU:

— 11t 6e30macHOro 0OpaIleHus ¢ BEIIeCTBAMU U MaTepuaiaMH B MOBCEAHEBHON KHU3HU U
TPAaMOTHOT'O OKa3aHUs MEPBOI MOMOIIY MIPH 0KOTaX KUCIOTAMH U IIEJI0YaMH;

— JUTsl OOBSICHEHHS OT/IETIbHBIX (PAKTOB U MPHUPOIHBIX SBICHUI;

— JIJIs1 KPUTUYECKOU OI[EHKH MH(POPMAIIMU O BEIIECTBAX, HCTIOJIb3yEeMbIX B OBITY.

B 1ieHHOCTHO-OpHEHTAIMOHHOM cdepe

AHanus 1 oIieHKa NOCIEACTBUM ISl OKpY’KaroIel cpe/ibl ObITOBON U MPOU3BOACTBEHHON
JeSITENbHOCTH YeJI0BEKa, CBA3aHHOM C MOJTy4YeHHUEM U MepepaboTKOi BeliecTs.

B tpynoBoii chepe

[IpoBenenue omneparyii ¢ UCIIOIB30BAaHUEM HArpeBaHUs, OTCTaUBaHUsI, (PUIBTPOBAHUS,
BBITIAPUBAHUS; TIOJTyUYEHHUS, COOMPAHHS], pACTIO3HABAHUS BEILIECTB; M3TOTOBJICHUS MOJICIICH
MOJIEKYIL.

B cdepe 6e3omacHOCTH KUZHENCITCIHHOCTH

—(opMupoBaHue MPeCTABICHUN 0 3HAYCHUH XUMUYECKOW HAyKH B PEIIEHUH COBPEMEHHBIX
9KOJIOTUYECKHUX MPOOJIEM, B TOM YHUCJIEC B MPEIOTBPAIICHUH TEXHOTCHHBIX M JKOJOTHYECKHUX
KaracTpod

— coOJroIeHre TTpaBUJI TEXHUKU 0€30TaCHOCTH MPHU IPOBEICHUN XUMHUUYECKOTO SKCIIEPUMEHTA;
— OKa3aHMe MEepPBOM MOMOILHU MTPU 0XKOTaAX, MOPEe3aX U XUMUYECKHUX TPaBMax.



2. Conep:xaHue y4eOHOIo mpeamMera

8 KJIACC
(3 u B HEpemo, Bcero 102 u)

Bsenenue

[Ipeamer xuMuu. MeTob! MO3HAHUS B XMMHHU: HAOIIOA€HUE, SKCIIEPUMEHT, MOJICIUPOBaHHE.
HcTounnkn XUMU4eCcKoi HH(OpMAINH, €€ MOJIy4YeHHEe, aHATIU3 U MIPEICTABICHHE ero
pe3yJIbTaTOB.

[oHsATHE 0 XUMHUYECKOM DJIEMEHTE U (POPMAX €ro CYHIECTBOBAHMSA: CBOOOIHBIX aTOMAX,
IIPOCTBIX U CJIOKHBIX BELIECTBAX.

[peBpamenwus BeniecTB. OTAMUNE XUMHUECKUX PEAKIMNA OT GU3NIECKUX SIBICHHUNA. Poib Xumun
B )KU3HH YeJIOBEeKa. XeMOpUIus 1 XeMopoOus.

Kpartkue cBeneHus 3 HICTOPUU BOZHUKHOBEHUS U Pa3BUTHsI XUMHH. POJIb OT€UECTBEHHBIX
YUEHBIX B CTAHOBJICHUM XUMHUYECKOW HayKu — pabotsl M. B. JlomonocoBa, A. M. bytieposna,
. . MeHnneneena.

XuMU4ecKasi CAMBOJIMKA. 3HAKH XUMUYECKUX IEMEHTOB U IIPOUCXOKICHUE UX HA3BAHUM.
Xumnyeckue Gpopmyisl. Uaaexce u ko3@punueHTsl. OTHOCUTENbHBIE AaTOMHAS U
MOJIEKYJISIPHAsI MACCHI.

[IpoBenenue pacyeToB MacCOBOM A0JIM XMMHUYECKOT0 3JIEMEHTA B BEIIECTBE HA OCHOBE €0
(dbopmyIIbL.

[Tepuonnueckas cucrema xumuuecknx 3yeMeHToB . . Menaeneea, ee CTpyKTypa: Majbie U
OoJblIME IEPUO/IbL, TPYIIBI U oArpymnmnsl. [lepuonuyeckas cucrema Kak CipaBoyHOE ocodue
JUISl TIOJTyYEHHUSl CBEICHUN O XUMUYECKHX DJIEMEHTaX.

Lemoncmpayuu. Monenu (11apocTepKHEBbIE) Pa3IUYHBIX MPOCTHIX U CIIOKHBIX BELIECTB.
Kosteknus CTEKITHHON XUMUYECKO# nocybl. Komekius MaTtepraioB U U3/I€JIUA U3 HUX Ha
OCHOBE aJIIOMUHUsA. B3auMozencTeue Mpamopa ¢ KMCIOTOW U IIOMYTHEHUE U3BECTKOBOU BOJIBI.
Jlabopamophvie onvimul. CpaBHEHHE CBOICTB TBEPABIX KPUCTATUIMYECKUX BEIIECTB U
pactBOopoB. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOJIbI, OIEKOJIOHA U ATUIIOBOTIO CIIUPTA C
¢buabTpOBaANBHON Oymaru.

Tema 1. ATOMBI XUMHUYECKHX DJIIEMEHTOB

ATOMBI Kak (hopMa CyIIeCTBOBAHUS XUMHUYECKHUX JIEMEHTOB.

OCHOBHBIE CBEJICHUSI O CTPOEHUHU aTOMOB. /[0Ka3aTenbCTBa CIOXKHOCTH CTPOEHUS aTOMOB.
OmnbiTel Pesepdopna. [Inanerapras Mogens CTpOSHHs aTOMa.

CocTaB aTOMHBIX Si/Iep: TPOTOHBI, HEUTPOHBI. OTHOCHUTENIbHASL aTOMHAsl Macca. B3auMocBs3b
MOHATUH «IIPOTOH», KHEUTPOH», KOTHOCUTENIbHAS aTOMHAsI Maccay.

W3MmeHeHune yncna NpoTOHOB B siipe aToMa — 00pa30BaHKME HOBBIX XUMUYECKUX JIEMEHTOB.
W3meHeHue uncia HEHTPOHOB B sJipe aToMa — oOpa3oBaHue U30TornoB. COBpeMEHHOE
ONpEJIETICHUE TOHATHUS «XUMUYECKUM dJIEMEHT». M30TOMBI KaK pa3HOBUIHOCTH ATOMOB OJHOTO
XMMHUYECKOTO 2JIEMEHTA.

OnekTpoHbl. CTpOEHUE ANEKTPOHHBIX YPOBHEH aTOMOB XUMHUUYECKHUX 3JIEMEHTOB MaJbIX
nepuooB. [loHsTHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

[lepnonnueckas cucteMa xXuMudeckux 3nneMeHToB []. 1. MeHeneeBa u cTpoeHUE aTOMOB —
(u3nYeCcKHii CMBICI OPSIKOBOTO HOMEpaA 3JIEMEHTa, HOMEpa IPyIIbl, HOMepa Meproa.
N3meHneHune ynciia 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO
3JIeMeHTa — 00pa30BaHUE MOJIOKUTEIbHBIX U OTPULIATEIBHBIX HOHOB.

Honpbl, 06pa3oBaHHbIE aTOMaMU METAJJIOB U HeMETAIJIOB. [[pUunHbI M3MEHEHHS METaNTHYECKUX
1 HEMETAJJTMYECKUX CBOMCTB B MepHoax u rpymmnax. Odpa3zoBanne OMHAPHBIX COCAUHEHHA.
[Tonsitne 06 noHHO# cBs3U. CXeMbl 00pa30BaHUs HOHHOM CBS3H.

B3aumopeiicTBue aTOMOB 3JIEMEHTOB HEMETAJIJIOB MEXKAY c000i — 00pa3oBaHuE ABYXaTOMHBIX
MOJIEKYJI IPOCTBIX BEUIECTB.



KoBanenTHast HemossipHasi XUMUYECKask CBSA3b. DIIEKTPOHHBIE U CTPYKTYPHBIE POPMYITBI.
B3anMozeiicTBre aTOMOB HEMETAJIOB MEXKY CO00M — 00pa3oBaHne OMHAPHBIX COCTMHEHHIN
HEMETAJJIOB. DJIEKTpoOoTpHULaTeibHOCTh. KoBasienTHas mossipHast cBsi3b. [lonsitue o
BaJICHTHOCTHU KaK CBOMCTBE aTOMOB 00pa30BbIBaTh KOBAJIEHTHBIE XUMHUECKHUE CBS3H.
CocraBnenue hopmysl OMHAPHBIX COSTUHEHUH O BaJICHTHOCTH. HaXxox/1eHrne BaJICHTHOCTH 110
hopmyne OMHAPHOTO COSTUHEHUS.

B3aumMoneiicTBie aTOMOB METAJJIOB MEXy COOOH — 00pa3oBaHHE METAJUIMYECKUX KPUCTAILIOB.
[TonaTHE O METATUTMYECKOU CBS3H.

Jlemoncmpayuu. Moaenn aTOMOB XUMHUYECKHX AJieMeHTOB. [lepuoandeckas cucrema
xumudeckux snemeHToB J[. . MenaeneeBa (paziuanbie GOpMBI).

JlabopamopHvie onvimol. MoaenupoBaHue MPUHIINATIA ACHCTBHS CKAHUPYIOIIETO MUKPOCKOTIA.
H3zroTtornenune Mojieneit MOJIEKYT OMHAPHBIX COETMHEHHH. M3roToBICHNE MOIEIH,
WJUTFOCTPUPYIOLIEH CBOMCTBA METAJTINYECKOM CBA3H.

Tema 2. IlpocTsle BemecTBa

[Tonoxxenne MeTaioB U HeMeTaJOB B [leproandeckoi cucteme XuMuueckux anemeHToB /. 1.
MenneneeBa. Baxkneiime mpocTbie BEMIECTBA — METAJLIBI (KEI€30, ATIOMUHUHN, KalbIUH,
MarHui, HaTpui, Kanuii). O0mue Gu3ndecKue CBOMCTBAa METAJLIOB.,

Bakneiiive nmpocTbie BeleCTBa-HEMETAIIIbI, 00pa30BaHHbBIE aTOMAaMH KHCJIOPO/1a, BOAOPO/A,
asora, cepsl, pocdopa, yriaeposa.

Mouexyibl MPOCTHIX BEIIECTB-HEMETAIIOB — BOJOPOA, KUCIOPO/Ia, a30Ta, TAJIOT€HOB.
OTtHOcHUTENbHAS] MOJIEKYJISIPHAs Macca.

CriocoOHOCTh AaTOMOB XHMHYECKHX 3JIEMEHTOB K 00pa30BaHUI0 HECKOJIBKUX MPOCTHIX BEIICCTB
— aJuIoTponus. AJUIOTpOonHbIe MOAU(UKAIIUHN KUCIopoaa, pochopa, onoBa. MeTanueckue u
HEMETAJNTNYECKUE CBOMCTBA MPOCTHIX BelIeCTB. OTHOCUTEIBHOCTh ATOTO TTOHSITHS.

Uucno ABoranpo. KonmnuectBo BemectBa. Monib. MomnsipHas macca. MomnsipHbIi 00beM
ra3000pa3HbIX BeniecTB. KpaTHble €IMHUIIBI U3MEPEHHS KOJIMUECTBA BEIIECTBA — MUJUIUMOJb U
KHJIOMOJIb, MUJUIUMOJISIPHASL U KUJIOMOJISIpHAsT MacChl BEIIECTBA, MUJLTUMOIISIPHBIN U
KUJIOMOJISIPHBIN 00beMbI Ta3000pa3HbIX BEIIECTB.

PacueTsl ¢ cONBb30BaHUEM MOHSATHI «KOJTMUYECTBO BEILIECTBAY, «MOJISIPHAS MACCay, «MOJISIPHBIHA
00bEM razoBy, «4UCIO ABOTAIPO».

Pacuemuvie 3a0auu. 1. Beraucienue MOIpHONH MacChl BEIECTB 110 XUMUYECKUM (opMynam. 2.
Pacuets! ¢ nconp30BaHNEM TIOHITHI «KOJUYECTBO BEIICCTBAY», «MOJIIPHASI MACcCay, «MOJISIPHBINA
00BEM Ta30B », « IOCTOSTHHASE ABOTAJIPO ».

Jemoncmpayuu. Tlonyuenue o3ona. OOpasiel 0€7I0T0 U CEPOTO 0JI0BA, OEJIOT0 U KPACHOTO
tdocdopa. Hekoropble MeTaIbl 1 HEMETAJLUIBI C KOJIMYECTBOM BetlecTBa 1 Mosib. MomnsipHbIit
00beM ra3000pa3HbIX BEHIECTB.

Jlabopamophvie onvimol. O3HaKOMIICHHE C KOJUIEKIUEH MeTamioB. O3HAKOMIICHHE C
KOJUJIEKIIMEW HEMETAIIJIOB.

Tema 3. CoelMHEHUS] XUMUYECKUX 3JIEMEHTOB

Crenenn okucienusi. CpaBHEHHE CTETICHU OKUCIIEHUS U BaJIeHTHOCTH. OmpeieNieHne CTeNeHn
OKUCJICHUS JJIEMEHTOB B OMHApHBIX coequHeHusx. Cocrapnenue GopmMyn OMHAPHBIX
COE€IUHEHHUHN, OOLIUH CIT0CO0 UX Ha3BaHUM.

bunapHbie coeTMHEHUs] METAIIJIOB U HEMETAJIIIOB: OKCHUBI, XJIOPUABL, CYIb(UIBI U TIp.
CocraBneHnue ux GopmyiI.

bunapubie coeiMHEHUSI HEMETAUIOB: OKCH/IbL, JIETYYHE BOJIOPOHbBIE COCIMHEHHUS], UX COCTAB U
Ha3BaHwusl. [IpencraBureny OKCUIOB: BOJa, YTJIEKUCIIBIN Ta3, HETallIeHas U3BECTb.
[IpeacTaBuTenu JIeTy4ux BOJOPOIHBIX COSAMHEHUIN: XJIOPOBOAOPOI U AMMHAK.

OcHOBaHus, UX COCTAaB M Ha3BaHUs. PacTBopruMoCTh ocHOBaHMil B Bojie. [IpencraBurenu
IIEJIOYCH: THIPOKCH IBI HATPHS, KIS U Kanbius. [loHsATHE 00 HHIUKATOPaX M Ka4eCTBEHHBIX
peakuusx.



Kucnotsl, ux cocraB u Ha3zBanus. Knaccuduxanms kucnot. [IpeacraBurenu KUCIOT: cepHasi,
coJisiHas, a30THad. [lonarue o mkane kucnotHocTH (mkana pH). Mi3smenenue okpacku
WHJUKATOPOB.

Conm KaKk Npou3BOJIHBIE KUCIOT U OCHOBAaHUM, UX COCTaB U Ha3BaHUs. PacTBOpUMOCTSH coiieli B
Bojzie. [IpencraButenu coneit: xsopu HaTpus, KapOoHat u pocdart KaabLus.

AMoOpdHBIE ¥ KPUCTALTHYECKHUE BEIIeCTBA. MEKMOIEKYISIPHBIE B3aUMOICHCTBUS. THIIBI
KPUCTAJUTMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTB BEILIECTB OT TUIOB KPUCTAIITUYECKUX
pELIETOK.

YucTele BemecTBa U cMecu. [Ipumeps! ’KUIKHX, TBEPIBIX U ra3000pa3HbIx cMeceil. CBoiicTBa
YHUCTHIX BELIECTB 1 cMecer. VX cocTaB. MaccoBas 1 o0ObeMHas JOJIU KOMIIOHEHTA CMECH.
Pacuetsl, cBsi3aHHBIE C UCIIOIB30BAHUEM MOHSATHUS «IOJS».

Pacuemmnwvie 3a0auu. 1. Pacuer MaccoBOi U 00BEMHOI 10JI€EN KOMIIOHEHTOB CMECH BEIIECTB. 2.
Brruncnenue MaccoBoi 10y BELIECTBA B PaCTBOPE MO U3BECTHOM Macce paCTBOPEHHOTO
BEILIECTBA M MACCE pAaCTBOPUTEIIA. 3. BpiuncieHne Macchl pacTBOPSEMOIO BEIIECTBA U
pacTBOpPUTEIIST, HEOOXOUMBIX JIJIsi IPUTOTOBJICHUS OTIPEJICIICHHON MacChl pacTBOpa C U3BECTHOU
MAacCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA.

Jemoncmpayuu. OOpasibl OKCHIIOB, KUCIIOT, OCHOBAHUHN U cosieil. MoIen KpUCTaUTHIECKUX
pEIIeTOK XJIopuaa HaTpus, anmasa, okcuna yrieposa (IV). KucnoTHo-1enounble HHIUKATOPHI,
M3MEHEHHUE WX OKPACKHU B Pa3IUYHBIX Cpeflax. Y HUBEPCAIbHBIA HHIUKATOP U U3MEHEHHE €T0
OKpackH B pa3inyHbIX cpeaax. [lkana pH.

Jlabopamopuvie onvimol. KauecTBeHHas peakius Ha yriieKucislii ra3. Onpenenenue pH
PacTBOPOB KUCIJIOTHI, 1IeJI04Yu U BoAbl. Onpenenenne pH TMMOHHOTO U I0JJ0YHOTO COKOB Ha
cpese III0I0B.

Ipaxmuueckue pabomul: 1.IlpuroroBnenne pacTBopa caxapa U omnpeesieHue MacCOBOM 101u
caxapa B pacTBOpE.

Tema 4. M3MeHeHus, MPOUCXOASAIINE C BELIECTBAMU

[TonsiTue siBNEHUIA, CBSI3aHHBIX C U3MEHEHUSIMH, POUCXOIAIIMMHU C BEIIECTBOM. SIBJICHMUS,
CBSI3aHHBIE C UI3MEHEHHEM KPUCTAITIMYECKOTO CTPOCHHMS BELIECTBA IIPU MIOCTOSTHHOM €T0
cocraBe, — (uzmueckue spIeHus. Oru3nueckre SBICHUS B XUMUU: JTUCTUIUISAIINS,
KpUCTAIU3allis, BEIMIAPUBAHUE M BO3TOHKA BEIIECTB, (MIBTPOBAHKUE U LIEHTPU(DYTUpOBAHUE.
SIBnenus1, cBA3aHHbIE C UY3MEHEHUEM COCTaBa BEILIECTBA, — XUMHUUYECKUE peakiuu. [IpusHaku u
YCIIOBUSI MPOTEKAHUSI XUMUUECKUX peaKIuil. Beinenenre TenaoTsl U CBeTa — pPeaklMi TOPEHHUS.
[Tonsitue 00 9K30- U FHAOTEPMUUECKUX PEAKIIHIX.

3aKOH COXpaHEHHUs1 MacChl BELIECTB. XUMUYECKHE YpaBHEHUA. 3HAUCHUE UHACKCOB U
koa¢pdunmenToB. CocTaBieHHE YPaBHEHUN XHMUYECKUX PEaKLUH.

Pacuetsl o xumuyeckum ypaBHeHUsIM. Pelienre 3a1a4 Ha HAX0XK/I€HUE KOJIMYECTBA, MAaCChl WU
o0BbeMa MPOAYKTa peaKIMU [0 KOJIUYECTBY, Macce WM 00beMy UCXOIHOTO BellecTBa. PacyeTsl ¢
WCIIOIb30BAaHUEM MOHATHSI «I0JIs1», KOT/1a HCXOHOE BEILECTBO JaHO B BUJIE pacTBOpPA C
3aJJaHHOM MAaCCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA WIIA COJECPKUT ONPEACICHHYIO JTOTIO
[IPUMECEH.

Peakuuu paznoxenus. [Ipeacrapnenue o CKOpoCTH XuMuieckux peakiuil. Katanuzaropsl.
DepMEHTHI.

Peakuuu coenunenus. Katanuruueckue U HeKaTaIMTHUYECKUE peakluu, 00paTUMBbIe U
HEOOPaTUMBIE PEaKIHH.

Peaknun 3amenienus. P akTHBHOCTH METaJUIOB, €r0 UCIOIb30BAHKE ISl IPOrHO3UPOBAHUS
BO3MOKHOCTH IIPOTEKAHUS Peakluii MKy MEeTallllaMU U KUCIIOTaMU, PeaKui BEITECHEHUS
OJIHMX METAJUIOB U3 PaCTBOPOB MX COJIEH IPYTHMH METAJIIIAMU.

Peakuun oomena. Peakuuu HelTpanuzanuu. Y CiI0BUs NPOTEKaHUS peakluii oOMeHa B
pacTBopax 10 KOHIA.

Turel XUMHAYECKUX PEaKLM Ha IpUMEpE CBOMCTB BOABL. Peakuus pa3inoKeHus: — 3IIEKTPOIN3
BOJbL. Peakiuu coelMHEHNsT — B3aUMOJIEUCTBUE BOJIBI C OKCUAMU METAJUIOB U HEMETAJUIOB.
VYcnoBue B3auMOJEHCTBUS OKCUA0B METAJJIIOB U HEMETAJUIOB € BOAOU. [IoHsITHE «TUAPOKCHUIBIY.



Peakiuu 3amenieHus: — B3aUMOJICHCTBHIE BOJIBI C MeTaiIamMu. Peakiin oOMeHa — rupoIin3
BEIECTB.

Pacuemmnvie 3a0auu. 1. BerauciieHne o XUMHYECKUM YPAaBHEHUSM MACChI WJIM KOJTUYECTBA
BEIIECTBA 110 U3BECTHOI Macce WM KOJIMYECTBY BEIIECTBA OJHOTO U3 BCTYNAIOUIUX B PEAKIUIO
BEIIECTB WM MPOAYKTOB peakiuu. 2. Beraucienne Maccol (KOJIUYeCTBa BEIIECTBA, 00beMa)
MIPOJYKTa peaklny, €CJIM U3BECTHA Macca HCXOJHOTO BEIIECTBA, COACPIKAILETO ONPEACIICHHYIO
JI0JTE0 TIprMeceid. 3. Beruncienne Macchl (KOIMUYECTBA BEMIECTBA, 00beMa) MPOIYKTa PEaKIInH,
€CJIM M3BECTHA Macca pacTBOpPa U MaccoBas J10JIsl PaCTBOPEHHOTO BEIIECTBA.

Hemoncmpayuu. IlpuMepsl GU3NUECKUX SIBICHHIA: a) TUTaBleHHe napaduHa; 0) BO3roHKa HO/a;
B) PaCTBOPEHHE MEpMaHTaHaTa KaJus; T) TUPGy3us TyMUCTHIX BEIIECTB C TOPSIICH JTaMITOYKH
HakanuBaHus. [I[puMepbl XUMUYECKUX SIBIICHUN: a) TopeHue Maruus, pocdopa; 0)
B3aMMO/JICHCTBUE COJSTHON KHUCIOTHI C MPaMOPOM WIJIM MEJIOM; B) IIOJy4eHHE TUAPOKCHIA MEIN
(IT); r) pacTBOpeHNE NOTYYEHHOI'O THAPOKCUIA B KMCIOTAX; /1) B3aUMOAECHCTBUE OKCHUIA MEIN
(IT) ¢ cepHO¥ KHCIIOTOW MPU HATPEBAHUU; €) pa3JI0KEHNE TTIepMaHTaHaTa KaJus; XK)
B3aMMOJICHCTBHE Pa30aBICHHBIX KUCIOT C METAJIAaMHU; 3) pa3lIoKeHHE EPOKCH A BOAOPOA; 1)
AEKTPOJIU3 BOJIBI.

Jlabopamophule onvimel. IIpokanuBaHue MeIM B TUIAMEHH CITUPTOBKH. 3aMEIICHUE MEH B
pactBope xiopuaa meau (II) xxenezom.

Ipaxmuyeckue pabomul: 2. 1IpuéMbl oOpaiieHus ¢ 1a00paTOPHBIM 000PYIOBAHHEM.
3.Habmronenus 3a ropsieit cBevyoid. 4. AHanu3 mouBbl M BOABL. 5. [IpU3HaKu XUMHYECKUX
pEaKLHiA.

Tema 5. PactBopenue. PactBopsl. CBOMCTBA pacCTBOPOB AJIEKTPOJIUTOB

PacTBopenue kak (pu3nko-xummuueckuii mporuecc. [lonsTre o ruapaTax M KpUCTAJUIOTHAPATAX.
PactBopumMocTs. KprBble pacTBOPUMOCTH KaK MOJI€Th 3aBUCUMOCTH PACTBOPHUMOCTH TBEPIBIX
BEILIECTB OT TemmepaTypsl. HachilieHHbIe, HEHACHIIIIEHHBIE U MIEPECHIIIICHHBIE PACTBOPHI.
3HaueHue pacTBOPOB AJISL PUPOIBI U CENBCKOTO XO35HCTBA.

[TonsiTue 00 ANEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOJIUTHL. MeXaHu3m
JUCCOLIMAIINHN SIIEKTPOJIUTOB C PA3IMYHBIM XapaKTepoM CBsi3U. CTeTeHb AJIEKTPOTUTHIECKOM
nucconyanuu. CunbHbIE U ca0ble 3JIEKTPOTHUTHI.

OcHOBHBIE TIOJIOKEHUS TEOPHH JICKTPOIUTUYECKOM Tucconuanuu. FloHHbIe ypaBHEHUS
peakmuii. Peakiiuu oOmeHa, uaymiue 1o konna. Knaccudukaiys MOHOB U UX CBOMCTBA.
Kucnotsl, ux xnaccudukanus. Juccounanus KUCIOT U UX CBOMCTBA B CBETE TEOPUU
AJIEKTPOJIUTUYECKON JUCCOIHAIU. MOJIeKyIIsIpHbIC 1 MOHHBIC YPaBHEHUS PEAKITHi.
B3anMopeiicTBrE KMCIOT C METaUIaMU. DJIEKTPOXUMHUUECKUN Pl HAPSKEHUI METAILIOB.
B3aumopeiicTBue KUCIOT ¢ OKCHIaMU MeTauloB. B3anMoeiicTBue KUCIOT ¢ OCHOBAaHUSIMU —
peakuus HeHTpanu3anuu. B3aumonelicTBre KUCIOT ¢ colsiMu. Vcmonbp3oBaHme TaOIUIIbI
PaCTBOPUMOCTH JIJISI XapaKTEPUCTUKUA XUMUICCKUX CBONCTB KHUCIIOT.

OcHoBanus, ux kinaccuduxanus. Jluccouuanus OCHOBaHUI U UX CBOWCTBA B CBETE TEOPUU
NEKTPOIIUTUYECKON TUCCOLMALINN.

BiaumopeiictBue ocHoBaHMil ¢ cossiMu. Mcnonp3oBanue TabIuUIbl pACTBOPUMOCTH IS
XapaKTEPUCTUKH XMMUYECKUX CBOMCTB OCHOBaHUM. B3anmoneicTBUe 1meno4en ¢ OKCHIaMH
HEMETAJIJIOB.

Couy, UX qucCcoUMaIs U CBOMCTBA B CBETE TEOPUHU AIIEKTPOJUTHIECCKON JUCCOLUALIIH.
BiaumopeiicTBue coseil ¢ MeTamiaMu, 0COOGHHOCTH ATHX peakiuii. B3aumoencTBue comeii ¢
cossiMu. VMcnonb3oBaHue TaObiuIIbl pACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB
COJICH.

O0600menue cBeieHnit 00 OKCUAaX, UX KiIacCU(UKAIIMU U CBOMCTBAX.

['eneTnueckue psabl MeTauIa U HEMeTallIa. [ eHeTnyeckast CBsi3b MEX]1y KilaccaMu
HEOpPraHNYECKHUX BEIIECTB.

OKHCIUTENEHO-BOCCTAHOBUTEINIbHBIC peakiuu. OnpeeseHue cTerneHe OKUCICHUS IS
3JIEMEHTOB, 00Pa3yIOLIUX BEIECTBA Pa3HbIX KJIacCOB. Peakiinu HOHHOTO OOMeHa U



OKHCJIUTENBHO-BOCCTAHOBUTEIbHBIE peakuu. OKUCIUTEIh U BOCCTAHOBUTEINb, OKUCICHUE U
BOCCTaHOBJICHUE.

CocraBiieHH€e ypaBHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM METOJIOM 3JIEKTPOHHOTO
OajaHca.

CBoiicTBa NPOCTHIX BEILIECTB — METALIOB U HEMETAJIOB, KMCIIOT U COJIEH B CBETE
OKHCTUTETIHHO-BOCCTAHOBUTEIBLHBIX PEAKIIUA.

Jlemoncmpayuu. VicipiTaHue BEILIECTB U UX PACTBOPOB HA AJIEKTPOINPOBOJAHOCTb. 3aBUCUMOCTh
3JIEKTPOTPOBOAHOCTH YKCYCHOM KHUCTIOTHI OT KOHIICHTpaIluy. [[BrKeHrne OKpaIeHHbIX HOHOB B
3JIEKTPUYECKOM I10JIe. B3auMoAeCTBIE IUHKA C CEpOH, COITHOM KUCIOTOM, XJIOPUIOM MEIU
(IT). T'openne marams. BzanmoelicTBrE XJIOPHOW HCEPOBOAOPOTHON BOIBI.

Jlabopamophvie onvimol. B3auMoeiicTBie pacTBOPOB XJIOPHJIa HATPUS U HUTpaTa cepedpa.
[Tonydyenue HepacTBOPUMOTO THAPOKCHIA U B3aUMOJICHCTBHUE €r0 C KUCIOTAMH.
BianmoseiicTBre KUCIOT C OCHOBAHUAMH. B3anmMojencTBHe KMCIOT C OKCHJIAaMH METAIJIOB.
BsanMoelicTBue KUCIIOT ¢ MeTaJUIaMH. B3anMoIelcTBHE KHUCIIOT C COJIIMU. B3anmonelicTeue
miesioue ¢ KucjoTaMu. B3anMoaencTBre meiouei ¢ OKCuaaMi HeMeTaJuIoB. B3anMoieicTere
menoydeit ¢ consimu. [lonmydeHnne u CBOMCTBAa HEPACTBOPUMBIX OCHOBaHUU. B3aumoneiictue
OCHOBHBIX OKCHJIOB C KHCJIO0TaMH. B3anMoielicTBe OCHOBHBIX OKCHIIOB C BOJOM.
BzanmozelicTBHE KUCIOTHBIX OKCHJIOB C IIeiodaMu. B3anmogeficTBHEe KUCIIOTHBIX OKCHIOB C
BOJOI. B3aumogeiicTBue colieil ¢ Kuciaoramu. B3auMoaecTBHE COISH C IIeII0OYaMH.
B3aumoperictBue coseil ¢ consimu. BzanmoieiicTBre pacTBOpOB COJICH ¢ METaJlJIaMU.
Ipaxmuueckue pabomul: 6.VloHHBIE peakiuu. 7. Y CIOBUS MPOTCKAHUS XUMUYCCKUX PEAKIIUN
MEXKy PaCTBOPaMH JICKTPOIUTOB /10 KOHIIA. 8. CBOMCTBA KHCIIOT, OCHOBAaHUM, OKCHJIOB U
coneil. 9. Pemmenue skcriepuMeHTaIbHBIX 3a7a4.

Tema 6 IloBTOpenue
[ToBTOpeHne matepuaa § Kiiacca — OCHOBHBIX IMOHSTHI, 3aKOHOB U TEOPHIl.

9 KJIACC
(2 u B HEHemtO; Beero 68 u)
Benenue. O0mas xapakTepucTuka
XUMHYECKHUX 3JIEMEHTOB U XUMUYECKUX PEAKIIHI.
[Tepuonnueckuii 3akoH u [leprnonnueckas cucrema
xuMudeckux ayemenToB J[. . Menaeneena

XapakTepuCcTHKa AJIEMEHTA 10 €ro MOJ0KEHUI0 B [lepnoandeckoil cucTeMe XUMUYECKHX
snemeHToB J[. . MenaeneeBa. CBOMCTBAa OKCHIOB, KMCIIOT, OCHOBAaHUI U COJIEH B CBETE TEOPUU
BJIEKTPOTUTAYECKON AUCCOIUALIMU U OKUCICHHS-BOCCTAHOBIICHUS.

[onsiTue o mepexoAHbIX deMeHTax. AM(OTEpHOCTh. [ eHETHUECKUIT sl TEPEXOTHOTO
3JIEMEHTA.

[Tepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux anemeHToB . M. Menneneena.
X¥uMHUYecKasi OpraHnu3alus )KUBOM M HEKUBOW MTPUPObl. XUMHUYECKUI COCTAB SApa, MAHTHH U
36MHOM KOpbl. XMMUYECKUE JIEMEHTHI B KJIIETKAX JKUBBIX OpraHu3MoB. Makpo- u
MHKPO3JIEMEHTHI.

O060011eH1e CBEICHUI 0 XUMUYECKUX peakiusax. Kiaccupukanus XuMIYeCKUX peakiuii o
Pa3IUYHBIM NPU3HAKAM: «UHCJIO U COCTAB PEarupyroumx U 00pa3yromuxcs BeecTBy,
«TerIoBOM 2P PeKT», «HAMpaBICHUEY, KU3MEHEHHE CTETICHEH OKUCIICHHSI SJIEMEHTOB,
00pa3yolluX pearupyroiire BeuecTBay, «(}aszay, «MCIojib30BaHUE KaTaau3aTopay.

[lonsiTHE O CKOPOCTU XMMHUUYECKOM peakiuuu. DakTopsbl, BIUAIOIUE HA CKOPOCTh XUMUYECKHUX
peaknuii. Katanuzarops! n karanus. UHTrHOUTOpEl. AHTHOKCHIAHTHI.

Jlemoncmpayuu. Paznuanasie popmel Tadbmmiet 1. 1. MenaeneeBa. 3aBUCIMOCTh CKOPOCTH
XUMUYECKON PeaklUy OT MPUPOJIbl PEArupPYyIOIIMX BEIIECTB. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PeaklUy OT KOHIIEHTPALMH PEarupyrorux BEIIECTB. 3aBUCUMOCTh CKOPOCTH



XUMHUYECKON peaklUy OT IMIIOMIAJAN COTPUKOCHOBEHUS PEArupyIOLIUX BEIIECTB («KUIISIIHI
CJI0I»). 3aBUCHMOCTh CKOPOCTH XUMHUYECKOH peakliy OT TEMIEPATYPhl pearupyronux
BeleCTB. ['OMOreHHBIN U reTeporeHHbIN KaTanusbl. DepMEeHTaTUBHBINA KaTaJIN3.
HNurubuposanue.

Jlabopamophvle onvimol. TlomydeHne TUAPOKCUIA IIMHKA U UCCIIEIOBAaHHUE €r0 CBOMCTB.
3amernieHue xemne3oM Meu B pactBope cyibbara meau (I1). 3aBucumocTs ckopocTH
XUMHUYECKON peakluy OT MPUPO/Ibl PearupyroIMXBeIIeCTB Ha IPUMEpPE B3aUMOACHCTBUS KUCIIOT
¢ Metayutamu. Pa3nokeHune mepokcuaa BoI0opo/ia ¢ MoMoIsio okcuaa mapranma (IV) u
KaTajasbl.

Tema 1. Metaisl

[Tonoxxenue metamioB B [lepuoguueckoil cuctreme xumudeckux snemeHToB J1. 1. Menneneena.
Meramnueckasi KpUcTauIMuecKas pelieTka 1 MeTaJJInyeckas XuMudeckas cBsizb. O0ume
(buzmveckue cBoricTBa MeTayioB. CIulaBbl, UX CBOMCTBA M 3HaUCHHUE. XMMHUUYECKHE CBOMCTBA
METAJIJIOB KaK BOCCTAHOBUTEJIEH, a TAK)KE B CBETE UX MOJIOKEHUS B DIIEKTPOXUMUYECKOM PSIAY
HanpsH>KEHUN METaJIOB.

Kopposus MetamioB u crmoco0sl 00ps0ObI ¢ Hel. MeTtasutbl B mpupoze. OOIue criocoobl ux
MOJTYyYEHUSI.

OOmrast XxapaKTepHUCTHKA IIEJIOYHBIX METAIUIOB. MeTaiuisl B mpupojie. O61mue crmocoos! ux
nonydyeHusi. Ctpoenue atomoB. Lllenoynsie MeTanibl — MpocThie BellecTBa. BaxHeitme
COCIMHEHUS IETIOYHBIX METAJIOB — OKCHU/IbI, TUIPOKCUIBI U COJIU (XJIOPHUIBI, KApOOHATHI,
cynbGaThl, HUTPAThI), UX CBOICTBA U MPUMEHEHHE B HAPOJHOM xo3siicTBe. Kanuiinbie
yno0peHusl.

OO01mas xapaKTepucTHKa 3JIEMEHTOB TJIABHON TOTPYIIIIbI

II rpynnsl. Ctpoenue aromoB. Ll{enouHo3emMenbHbIE METAMIBI —IIPOCTHIE BELIECTBA.
Baxxueiive coefuHeHUs MIEI0YHO3EMEIbHBIX METAJUIOB — OKCHUbL, TUAPOKCHIBI U COJTU
(x7mopubl, KapOOHATHI, HUTPATHI, CYIb(aThl, Pocharter), UX CBONCTBA M IPUMCHCHHE B
HapOJHOM XO35HCTBE.

Antomunuii. CtpoeHue aroma, pusnuecKkre 1 XMMUYECKHE CBOMCTBA MMPOCTOT0 BEIIECTBA.
CoennHeHNS aTIOMUHUS — OKCHJI U TUIPOKCU, UX aMpOTepHBbIN XapakTep. BaxkHeiimume comu
amomuHus. [IpumeHeHre antoMUHUSA U €r0 COEUHEHHUIA.

XKenezo. Crpoenue aToma, pu3HUecKre U XUMHUYECKHE CBOWCTBA MIPOCTOTO BEIIECTBA.
Ienermaeckue psiasl Fe’ u Fe®*. Baxueiimme conu jkenesa. 3HauCHHE XKelle3a i ero
COEIMHEHUH JJIs1 IPUPObI U HAPOJHOI'O XO35MUCTBA.

Jlemoncmpayuu. OOpasipl MEIOYHBIX U MIETOYHO3EMETBHBIX MeTaIOB. OOpa3Iibl CIIaBOB.
B3aumoneicTBue HaTpus, JUTHS U KAJIBLUSA ¢ BOJOW. B3anmoneincTere HaTpUsi U MarHusi ¢
KucinopoaoM. BzaumoneiictBrue metaiios ¢ HemeTtaiamu. [lomyuenue rugpokeuios xenesa (1I)
u (I1I).

Jlabopamopnwie onvimul. O3HaKOMJIEHHE ¢ 00pa3iaMi MeTauloB. B3anmoeiicTBue pacTBOpoB
KHUCJIOT U COJIEH C METaJlJIaMH.

[Tonydyenune rugpoKcrIa Kaablys U UCCIEA0BaHUE €ro CBOMCTB. [loyuenne runpokcuaa
AJ'OMUHUS U UCCIIENOBAaHKE €T0 CBOMCTB. B3anmoienicTBre xkeies3a ¢ COMSIHOM KUCIOTOM.
[Tomyuenue runpoxcunos xene3a (I1) u (1I) n u3yuenue nx cBOMCTB.

Ipaxmuueckue pabomul: 1Pemenne SKkCiepuMEHTAIBHBIX 33]1a4 HA PACcIIO3HABAHUE U
MIOJIy4EHUE COETMHEHUI METAILIIOB.

Tema 2. Hemetaisl

OO61mas xapakTepuCcTUKa HEMETAJUIOB: TToJIoKeHue B [lepnoandeckoit cucTeMe XUMHIECKUX
anemenToB J[. L.MeHaeneeBa, 0COOEHHOCTH CTPOCHHS aTOMOB, AJIEKTPOOTpHUIaTeTbHOCTh (D0)
KaK Mepa «HeMeTaNTMYHOCTHY, piaa D0. Kpucrtaminueckoe CTpOeHHE HEMETAIIJIOB — MPOCTHIX



BemiecTB. Ayuorponus. Gusnyeckue cBolicTBa HEeMETaAIIOB. OTHOCUTENIBHOCTh TOHATHI
«METaJD» U «HEMETAILII».

Bonopoa. Ilonoxenue Bonopoaa B [lepuoanueckoit cucreme Xummuyeckux 3yeMmeHToB /1. WM.
MenaeneeBa. CTpoeHue aTroMa U MOJIEKYibl. DU3nueckre U XUMUYECKHE CBOMCTBA BOJAOPOA,
€ro MoJxy4eHue U NpUMEHEHHE.

Bona. Ctpoenue monekyinbel. BogopoiHas xumuyeckas cBsizb. @U3HUEeCKUE CBONCTBA BOBI.
Anomanuu cBOHCTB BoAbL. ['uapodunbabie u ruapodoOHbIe BelecTBa. XUMUYECKUE CBOCTBA
Bobl. KpyroBopot Bojibl B mpupojie. Bomoounctka. Asparnius Bobl. BeITOBBIE GUIBTPHI.
MunepanbHbie BOAbI. JucTuiinpoBanHas Bojia, €€ MOJIyYeHUEe U IPUMEHEHHUE.

O6mas xapakTepuctrka rajoreHoB. Ctpoenue atomoB. [IpocTeie BelecTBa U OCHOBHBIE
COEIMHEHUS TaJIOT€HOB, UX CBOMCTBA.

Kpartkue cBenenus o xmope, Opome, ¢prope u nojae. [I[puMeHeHne rajoreHoB ¥ X COSAMHEHUN B
HapOJHOM XO35HCTBE.

Cepa. CtpoeHue aToma, aJuIOTPOIIHSI, CBOMCTBA M MPUMEHEHHE POMONYECKOU cepbl. OKCHUIBI
cepsl (IV) u (VI), ux nonydenue, cBoiictBa U npuMmeHeHue. CepHasi KMCJIOTa U €€ COJIH, X
MPUMEHEHHUE B HAPOJIHOM XO035HCTBE. [IpOM3BOICTBO CEPHOIT KUCIIOTHI.

Azot. CTpoeHHe aToMa U MOJIEKYJIbI, CBOMCTBA IIPOCTOT0 BEIIECTBA. AMMHAK, CTPOCHHUE,
CBOMCTBA, NOJIy4eHHe U npuMeHeHue. Cojin aMMOHUS, UX CBOMCTBA U puMeHeHue. OKCHIbI
azora (II) u (IV).

A3OTHas KUCIOTa, €€ CBOMCTBA U MpUMeHeHne. HUTpaThl 1 HUTPUTHL, IpoOiieMa UX COAEePKAHUS
B CEJIbCKOXO035MCTBEHHON MPOAYKIINU. A30THBIE yJOOPEHMUS.

®dochop. CtpoeHue aToma, alIOTPOIHSL, CBOMCTBA Oeoro u KkpacHoro docdopa, ux
npuMmererne. OCHOBHBIE coeuHeHUs: okcul hocdopa (V) u oprodocdopHast KUCIOTa,
tdhocdarer. DochopHbie ynoOpeHus.

VYranepoa. CtpoeHue aroma, aJJIOTPOIHs, CBOMCTBA MOAU(UKALIHM, TpuMeHeHne. OKCUIbI
yraepoaa (II) u (IV), ux cBoiictBa u npumeHenue. KapOoHaThI: KambIUT, COAA, MOTAII, UX
3HAQYCHHE B MIPUPOJIC U KU3HH YETIOBEKA.

Kpemnmuii. CtpoeHue aroma, KpUCTaNIMYECKUM KPEMHUH, €ro CBOMCTBA U puMeHeHue. OKcu
kpemuus (IV), ero npupoansie pasHOBUAHOCTH. CHUITMKATHI. 3HaYEHNE COCAMHEHUN KPEMHUS B
JKUBOU U HEXKUBOU Ipupoze. [IoHATHE O CUIIMKATHON ITPOMBIIUIEHHOCTH.

Jlemoncmpayuu. O6pa3ipl raJloreHoB — MPOCTHIX BellecTB. B3anmoeiicTBie rajioreHoB ¢
HaTpHeM, C AIFOMHUHHEM. BeITecHeHre XJIopoM OpoMa WIIM Hoj1a U3 PACTBOPOB UX COJICH.
B3anmopeiicTBie ceprl ¢ METaIaMu, BOJOPOJIOM U KUCI0pooM. Bzanmoneiictue
KOHLICHTPUPOBAHHOM a30THOM KUCIJIOTHI ¢ Mebto. [lornoienue yraeMm pacTBOPEHHbBIX BEIIECTB
niu razoB. BoccranoBienue Meau u3 ee okcuza yrieM. O0pasibl IpUPOAHBIX COEAMHEHUN
xJiopa, cepbl, pochopa, yriepona, kpemaus. O0pa3ibl BaXXHEHIIUX 7151 HAPOIHOTO X035HCTBA
cynb(daToB, HUTPATOB, KapOOHATOB, (hochaToB. OOpa3bl CTEKIIA, KEPAMUKH, IIEMEHTA.
Jlabopamophvie onvimel.. Ilonydenue u pacrno3HaBanue Bogopoaa. KauectBeHHas peakius Ha
rajoreHuA-uoHbl. [lonydeHnue u pacno3naBanue kuciaopoaa. CBoicTBa pa30aBICHHONW CEPHOI
KucnoTsl. [lonydeHue yroapHON KUCIOTHL U U3yYeHUe ee CBOMCTB. [lonydueHue KpeMHEBOM
KHMCJIOTBI U U3y4EHUE €€ CBOMCTB.

Ipaxmuueckue pabomul: 2.Penienne SKCIepUMEHTAIBHBIX 3a1a4 1o TeMe «[loarpymnmna
KHCI0poaa» 3. DKCIIepUMEHTaNbHBIC 3a1auu 110 TeMe «[loarpymmer a3ota u yriaeponay. 4.
[Monmyuenue, coOupanue U pacro3HaBaHUE Ta30B.

Tema 3 Kpatkue cBeeHust 00 OpraHMYecKiX COSAMHEHUSIX

Yraesonopoasl. Heopranmueckue u opraHnyecKre BEUIECTBA. Y TIE€BOIOPOAbl. MeTaH, 3TaH,
MIPOMNAaH KaK MpeJeabHbIE YTJIEBOAOPOAbl. DTHIICH U AllETUJIEH KaK HENPEIEIbHbIE
(HeHachIlIeHHbIE) YTIIeBOI0pobl. ['openue yriaeBogopoaos. KauecTBeHHbIE peakiuu Ha
HETpeebHbIe COeAMHEHUS. Peakiys 1eruipupoBaHus.



Kucnoponconepxaiine opraHi4eCKue COEAUHEHHsI. DTUIIOBBIN CIIUPT, €T0 MOJIyYEHHUE,
pUMeHeHue U ¢pusnonoruyeckoe aeicteue. Tpexaromuslil conupt raunepul. KauectBeHHast
peakus Ha MHOTOaTOMHBIE CIIUPThI. YKCYCHasl, CTEApUHOBAs U OJICMHOBAsI KUCIIOTHI —
HPEICTaBUTENH KJlacca KapOOHOBBIX KHCIOT.JKupbl. MbLia.

AzoTcoaeprkalie OpraHn4ecKue CoeAMHEHNs. AMMHOIpynna. AMUHOKHUCIIOTHIL.
AMuHOyKcycHas Kuciota. benku (mporeunsl), X GyHKIUH B )KUBBIX OpraHU3Max.
KauecTBeHHbIE peakliuu Ha OEIIKH.

Lemoncmpayuu. Moaenu MOJIeKyl MeTaHa, 3TaHa, MpoNaHa, STUIEHA U alleTHIICHA.
BiaumopeiicTBue aTrIeHa ¢ OPOMHOI BOION M pacTBOPOM IMepMaHTaHnata kanus. O0imume
XMMHMYECKHE CBOMCTBA KUCJIOT HA IPUMEPE YKCYCHOM KHUCIIOThI. KauecTBeHHas peakius Ha
MHOTI'OATOMHBIE CITUPTBHI.

Jlabopamophule onvimol. KauecTBEHHbIE PEAKIIUN HA OEJIKH.

Tema 4. O6001IeHNE 3HAHWI TT0O XUMHH 32 KypC OCHOBHOM mIKOJbI. [loaroroBka

K rocyJapcTBeHHOM utoroBoit arrectaruu (I'MA)

[Tepuoanueckuii 3akoH u [lepuoandeckas cucrema xumuueckux snnemenToB [[. U.Mennaeneena.
OuU3MUECKUil CMBICI TOPSIKOBOTO HOMEPA 3JIEMEHTa, HOMEPOB MEPUO/Ia U TPYIIIIHL.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 2JIEMEHTOB U UX COCAMHEHHI B IEpUOAax U Tpymnmnax B
CBETE MPECTaBICHUIN O CTPOCHUH aTOMOB 3JIeMeHTOB. 3HaueHue [leproauyeckoro 3akoHa.
Buapl xumMudeckux cBsi3ed U TUIBI KPUCTAJUNIMYECKUX PEIIETOK. B3auMOCBSI3b CTpOEHUS 1
CBOICTB BEIIECTB.

Kiaccudukamnus XuMHUYecKuX peakIfil Mo pa3IudHbIM TPU3HAKaM (YHCIIO U COCTaB
pearupyromux 1 00pa3yroIuxcs BEIIECTB; HATMYHE TPAHUIIBI pa3zena ¢as3; TerioBoi 3G dexT;
W3MEHEHUE CTETeHEN OKUCIICHUSI aTOMOB; UCIIOJIb30BAHUE KaTaau3aTopa; HalpaBJeHUe
npotekanus). CKOpOCTh XUMHUUECKUX peakuid U pakTopsl, Biustome Ha Hee. O0paTuMocTh
XUMHUYECKHUX PEaKIHi U CIOCOOBl CMEIICHUSI XMMUYECKOTO PAaBHOBECHSI.

[IpocTeie u cnoxkHbie BemecTBa. MeTtauibsl U HemeTasuibl. [ eHeTHdecKkne psiapl MeTalIa,
HeMeTaia ¥ mepexoaHoro metaniaa. OKCHIIbI U THAPOKCUABI (OCHOBAHHMS, KHCIIOTHI,
am(poTepHbIe THAPOKCUJIBI), coJid. MIX cocTaB, kiaccupukanus U o0Ire XMMHYSCKHE CBOMCTBA B
CBETE TEOPHH JEKTPOIUTUUECKOU JUCCOLMAIIH.

3.TemaTu4eckoe IVIAHUPOBAHHE C YKAa3aHHEM KOJINYeCTBA 4YaC0B, OTBOAHUMBbIX Ha
OCBOEHHE KaXKJ0M TeMBbl.

Ne/m | Tema pasnmena KOJINYECTBO 4acoB
Ha M3y4YCHHE
8 kiace
1 Beenenue 7
2 Tema 1. ATOMBI XUMHYECKUX PJIEMEHTOB 15
3 Tema 2. [IpocTeie BerecTBa 9
4 Tema 3. CoequHeHNsT XUMUYECKUX DJIEMEHTOB 15
5 Tema 4. 3aMeHeHUs, IPOUCXOSINNE C BEIIECTBAMU 23
6 Tema 5. PactBopenue. PactBopsl. CBONCTBA pacTBOPOB 3JIEKTPOJIHTOB 28
7 Tema 6 [loBTOpEeHME 5
9 KJace
8 Brenenwne. OO0mmas xapakTepUCTHKA XHMHIECKUX JIEMEHTOB U 10
XUMHUYecKuX peakuui. [lepuoguueckuii 3akon u [lepronnyeckas
crucreMa xumudeckux 3jaeMmenToB J[. 1. Menneneera
9 Tema 1. MeTamsl 17
10 Tema 2. HemeTamisl 29
11 Tema 3 Kpatkue cBenieHUsI 00 OpraHMYECKUX COSTMHEHMSIX 4
12 Tema 4. O600MIeHNE 3HAHUN IO XMMHU 33 KypC OCHOBHOM IIKOJIBI. 8
IToaroroBka k rocygapcTBeHHON ntoroBoi arrecranuu (I'MA)
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