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IInanupyembie pe3yJabTaThbl 0CBOCHHA Y4eOHOr0 npeaMera « XuMHs»

JInyHOCTHBIE pe3yJibTaThl:
1) BocnuTaHWe POCCUMCKOM TIpaKJaHCKOM MAEHTHUYHOCTH: MAaTPUOTU3MA, YBAXKEHUS K
OteudecTBy, MPOILIJIOE W HACTOSIEE MHOTOHALIMOHAIBHOIO Hapoja Poccuu; oco3HaHue cBoei
STHUYECKOW MPUHAAJIC)KHOCTH, 3HAHUE UCTOPHH, A3bIKA, KYJIbTYPbl CBOETO HapoJa, CBOEro Kpas,
OCHOB KYyJBTYPHOTO Hacjenusi HaponoB Poccum u yenoBeuecTBa; yCBOCHUE TYMAHUCTHUECKUX,
JIEMOKPATUYECKUX U TPAJUIMOHHBIX LIEHHOCTEH MHOIOHAIIMOHAJIBHOI'O POCCUIICKOIO 00IIEeCTBa;
BOCIIUTaHHE YyBCTBA OTBETCTBEHHOCTH U JoJra nepen PoauHoi;
2) ¢dopMupoBaHME OTBETCTBEHHOI'O OTHOLIEHHMsS K YYEHHIO, T'OTOBHOCTH M CIOCOOHOCTH
00yJarmuXxcss K CaMOpPa3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTHBAIMK K OOYYEHHUIO U
IIO3HAHUIO, OCO3HAHHOMY BBIOOPY M IOCTPOEHMIO JajbHEHIEH MHAMBUIYANbHON TPaeKTOpUU
oOpa3oBaHus Ha 0a3e OPUEHTHUPOBKU B MUpE npodeccuii 1 mpophecCuOHATBHBIX MPEANOYTESHHIA,
C YYeTOM YCTOMYMBBIX IIO3HABaTENIbHBIX HHTEPECOB, a TaK)Ke€ Ha OCHOBE (DOPMHUPOBAHMS
YBKUTEILHOTO OTHOIICHHS K TPYZY, Pa3BUTHS OIBITA yYaCTUS B COUAIBHO 3HAYMMOM TPYAE;
3) ¢opMupoBaHHE LEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOM TPAKTHKH, YYHUTBHIBAIOIIETO COIMAIBHOE, KYJIbTYPHOE,
A3BIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOIO MUPA;
4) popMupoBaHrEe OCO3HAHHOTO, YBAKUTEIBHOIO U JJOOPOKEIATEIbHOTO OTHOUIEHHUS K IPYTOMY
YeJIOBEKY, €r0 MHEHHUIO, MHUPOBO33PEHUIO, KYJIbTYpPE, SA3BIKY, BEpe, IPa)KIaHCKOW MO3UIHH, K
UCTOPUH, KYJIBTYpE, PEJIUIHM, TPATULMIM, S3bIKaM, LIEHHOCTAM HapoioB Poccunm M HapozioB
MHpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH IUAJIOT C JIPYTUMH JIIOJbMH M JOCTHTaTh B HEM
B3aMMOIIOHUMAaHUS;
5) ocBOeHHWE COLMAIBHBIX HOPM, MPABWI TOBEACHUSA, pojied M (GOpM COIUAIBLHOW >KU3HU B
rpynmnax 1 cooOIecTBax, BKIKOYas B3POCIbIE U COLMAIbHbBIE COOOIIECTBA; YYaCTHE B IIKOJIbHOM
CaMOYIIpaBJICHUH M OOIIECTBEHHOH >KW3HU B TIPENENax BO3PACTHBIX KOMIIETCHLUH C y4ETOM
PETHOHANBHBIX, 3THOKYJIBTYPHBIX, COLIUAIBHBIX 1 SKOHOMHUYECKUX OCOOCHHOCTEH;
6) pa3BUTHE MOPAIBHOIO CO3HAHUS U KOMIETEHTHOCTH B PEIIEHWU MOpPAJIbHBIX IpoOJieM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMHUPOBAHHME HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOI'O
MOBEJICHHSI, 0CO3HAHHOTO U OTBETCTBEHHOTO OTHOIIIEHHS K COOCTBEHHBIM ITOCTYIIKaM;
7) ¢dopMupoBaHHe KOMMYHHKAaTHMBHON KOMIETEHTHOCTH B OOLIEHMH M COTPYIHUYECTBE CO
CBEpPCTHHKAMM, JETbMHU CTapUIer0 W MJAJIIEr0 BO3pacTa, B3pOCIBIMU B  IpoLEcce
0o0pa3oBaTeNbHON, 0OLIECTBEHHO MOJIE3HOM, YueOHO-UCCIe10BaTeNbCKON, TBOPUECKOM U APYTUX
BUJIOB JICATEIBHOCTH;
8) (dopMupoBaHME LIEHHOCTH 3JI0pOBOrO M Oe3omacHOro oOpas3a >KHW3HU; YCBOEHHE MpPaBUII
WH/IMBUYAIbHOTO W KOJUIEKTHMBHOTO O€30ITaCHOTO TOBENEHHSI B YPE3BBIYAWHBIX CUTYaIUSX,
YTPOKAIOLIUX KU3HU U 30POBBIO JItOJIEH, PaBUII ITOBEICHHS HAa TPAHCIIOPTE U Ha JI0porax;
9) hbopMupoBaHHE OCHOB 3KOJOTUYECKON KYJIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOTO MBIIIUIEHUS, Pa3BUTHE OIbITA HKOJOTHUYECKU OPHUEHTUPOBAHHOMN pedIieKCHBHO-
OILICHOYHOM ¥ MPAKTHYECKON JEATEIBHOCTH B )KU3HEHHBIX CUTYAIIHX;
10) oco3HaHue 3HAYEHUSI CEMbH B )KU3HU YelIOBeKa M OOIECTBa, MPUHITHE EHHOCTH CEMEHHOMN
KHU3HU, YBXKHUTEIbHOE U 3a00TJIMBOE OTHOILLIEHUE K YJIEHAM CBOEH CEMbH;
11) pa3BuTHE ACTETHYECKOTO CO3HAHUS Yepe3 OCBOCHHME XYIO0XKECTBEHHOTO HAcJeIusl HapoJ0B
Poccun n Mupa, TBOpUECKOH ACATENBHOCTH CTETUYECKOTO XapaKTepa.

MeTanpeaMeTHble pe3yJbTaThI:

1) yMeHHe caMOCTOATENbHO ONPEENATh LeJIM CBOEro 00y4eHHUs, CTaBUTh U (POPMYIUPOBATH IS
ceOst HOBBIE 3a7]aul B yueOe W MMO3HABATEIHHOMN NESITETLHOCTH, Pa3BHBATh MOTHBBI M HHTEPECHI
CBOEH MO3HABATENILHON JEATENbHOCTH;

2) yMeHHE CaMOCTOSTEeNFHO IUIAHUPOBATh TYTH JOCTIDKEHHS T1eleld, B TOM YHCIe
aJIbTepHATHUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3(h(peKTUBHBIE CITOCOOBI pelIeHus] yueOHbIX U
MI03HABATENBHBIX 33/1aY;



3) yMeHHE COOTHOCUTh CBOM [CHCTBHUA C IUIAHUPYEMBIMU pE3yJbTaTaMH, OCYLIECTBIATH
KOHTPOJIb CBOEH JEATENILHOCTH B MPOILECCe JOCTHKEHUS pe3yibTaTa, ONpPEAesaTh CIIOCOObI
NeMCTBUI B paMKax NPEeJIOKEHHBIX YCIOBUN U TpeOOBaHUMN, KOPPEKTHUPOBATH CBOM JEHCTBUS B
COOTBETCTBUU C U3MEHSIOLLIECHCS CUTYyallUEH;

4) yMeHue OLIeHUBATh MPAaBUIIBHOCTh BBIIIOJIHEHUsI y4eOHOM 3a/1aun, COOCTBEHHBIE BO3MOKHOCTH
€€ pelLIeHMUS;

5) BnazeHHe OCHOBAMU CaMOKOHTpOJI, CaMOOLICHKH, NPUHATHUSA PEIIEHUH U OCYIIECTBICHUS
OCO3HAHHOTO BHIOOpA B yUeOHOMN U MIO3HABATEILHOU NEATCIILHOCTH,

6) yMeHue ompelneNnaTb IOHATUSA, CO3/laBaTb OOOOIIEHUs, YCTAHABIMBATh AHAJOIMU,
KJIaccu(pUIMpoBaTh, CaMOCTOSITEILHO BHIOMPATh OCHOBAHUS U KPUTEPUU Ul KIaCCU(PUKAIIH,
yCTAaHaBJIMBaTh IPUYUHHO-CIECACTBEHHbIE CBSI3U, CTPOMTH JIOTHYECKOE PpacCyXkJEHHE,
YMO3aK/II04eHNE (MHAYKTUBHOE, JEAYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BbIBOIBL;

7) yMeHue co3/1aBaTh, IPUMEHSTh U NPE0OpPa30BbIBATh 3HAKU M CUMBOJIbI, MOJEIU U CXEMBbI JJIs
peleHns yueOHbIX U M03HABaTEIbHBIX 3371ay;

8) CMBICIIOBOE UTEHUE;

9) ymMeHne opraH130BbIBATH YU€OHOE COTPYIHUYECTBO U COBMECTHYIO AESITEIBHOCTD C YUUTEIEM
U CBEPCTHUKAaMH; paboTaTh HMHIMBUAYAJbHO M B TpYIIeE: HAaXOAUTh OOIlee pelieHHe u
paspematb KOHQIMKTHI HA OCHOBE COTJIACOBAHUS MO3HUIIMI U y4€Ta HHTEPECOB; (opMyInpoBaTh,
apryMeHTHpOBATh U OTCTaUBaTh CBOE MHEHHUE;

10) ymeHHe OCO3HAaHHO WCIOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUU C 3ajadyeil
KOMMYHHKAIIMM /ISl BBIPQXKEHUS CBOMX YYBCTB, MbICIEH M NMOTpeOHOCTEH; MJIaHUPOBAaHUS U
peryJisiliA CBOEH IEATEIbHOCTH; BIIAJICHUE YCTHOM M NHMCBbMEHHOW pe4bl0, MOHOJIOTMYECKOMN
KOHTEKCTHOW PeYblo;

11) ¢popmupoBanue u pa3BUTHE KOMIIETEHTHOCTH B O0JIACTU MCIOJB30BaHUS MH(POPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TexHojorui (namee WKT- kommereHuuu); pa3BUTHE MOTHUBALUHM K
OBJIAJICHUIO KYJIbTYpOH aKTUBHOIO IIOJIb30BAaHUS CJIOBAapsIMH M JIPYTUMU IOHCKOBBIMU
cucTeMamy;

12) ¢opmupoBaHue M pPA3BUTHUE DSKOJOTHYECKOTO MBIIUIEHHUS, yYMEHHE NPHUMEHATH €ro B
[IO3HABATENIbHOM, ~KOMMYHUKAaTUBHOM, COLMAIBHOW MpakTHKE U  HpodecCHOHATbHON
OpHUEHTAIINH.

IIpeaMeTHbIE pe3yibTaThI:

1) dopmupoBaHue mepBOHAYATIHHBIX CHUCTEMATH3UPOBAHHBIX MPEICTABICHUN O BEIIECTBAX, UX
MPEBpAIICHUSIX M TPAKTUUYECKOM TPUMEHEHHWH, OBJIQJIEHUE TOHATUWHBIM amnmaparoM u
CHMBOJIMYECKUM S3BIKOM XHUMHH;

2) oco3HaHWEe 0OBEKTUBHON 3HAUMMOCTH OCHOB XUMHUYECKOW HAyKH KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMUYECKUX MPEBPAIICHUN HEOPraHUYECKHX M OPTraHMYECKHUX BEIIECTB KaK
OCHOBBI MHOTHX SIBJICHMM >KMBOM W HEXKWBOW TMPHUPONBI; YIiayOJieHWe TMpeICTaBIeHUNH O
MaTepualibHOM €IMHCTBE MUPA;

3) oBIaJeHHE OCHOBAMHU XHMHUYECKOH TI'PaAaMOTHOCTHU: CIOCOOHOCTBIO aHAIM3UPOBATh M
O00BEKTHBHO OIICHUBATH JKU3HEHHBIC CHUTYAIlUH, CBA3aHHBIE C XMMHEH, HAaBBIKAMU 0OE30MacHOTO
oOpareHus ¢ BEIeCTBaMH, UCIIOJIb3YEeMBbIMH B TIOBCEAHEBHOM JKU3HU; YMEHHUEM aHAIN3UPOBAThH
U TUJIAHUPOBATh SKOJOTHMYECKH O€30MacHOe TOBEIECHHWE B IENSIX COXPAaHEHUS 3J0POBbS U
OKpYKarloIleu cpeibl;

4) ¢QopmupoBaHMe YMEHUN yCTaHABIWBATh CBA3M MEXKIy pealbHO HaOII0JaeMBIMU
XUMUYECKUMH SIBIICHUSIMH M TIPOIIECCAMH, TIPOUCXOIAIIAMA B MUKPOMHUPE, OOBACHITH TPUIUHBI
MHOTOO0Opa3usi BEIIECTB, 3aBHCHUMOCTh HX CBOWCTB OT COCTaBa U CTPOCHHs, a TaKKe
3aBUCUMOCTH IPUMEHEHUS BEIIECTB OT MX CBOWCTB;

5) npuoOpeTeHue OMbITa UCIIOIb30BAHUS PA3IMYHBIX METOJIOB U3yUCHHS BEIECTB: HAOJIIOICHUS
32 HMX TPEBpAICHUSIMH TIPU TPOBEJACHUU HECIOXKHBIX XUMHUYECKUX OKCIIEPUMEHTOB C
MCIIOJIb30BaHUEM JIA0OPATOPHOTO 00OPYAOBAHUS U TPHOOPOB;



6) dbopMupoBaHHE TPEACTABICHUN O 3HAYEHWH XMMUYCCKOW HAyKH B PEIICHUH COBPEMEHHBIX
OKOJIOTMYECKUX MPOOJIeM, B TOM YHCIE B MPEIOTBPALICHUH TEXHOTCHHBIX W JKOJOTHYECCKHX
KaracTpod.

Conep:xkanue y4eOHOro mpeaMera
8 kiaacc

BBenenue

XUMUs — HayKa O BEIIECTBAX, UX CBOMCTBAX U NPEBPALIEHUSX.

[ToHATHE O XHMMHYECKOM »HJIeMEHTe U (OpMax ero CylecTBOBaHMs: CBOOOJIHBIX aTOMax,
IIPOCTHIX U CIIOKHBIX BEIIECTBAX.

KpaTkue cBefieHMs M3 HCTOPUU BO3HUKHOBEHUS U pa3BUTHA XUMHUU. [lepuon anxumuu. [lonsatue
o ¢unocopckom kamue. Xumus B XVI B. Passutne xumuu Ha Pycu. Ponb oTedecTBEHHBIX
YUEHBIX B CTAHOBJICHUH XMMHUYECKOW Haykun — padotel M. B. JlomonocoBa, A. M. bytneposa,
. . Menneneena.

XvMHYecKasi CUMBOJIMKA. 3HAKM XMUMHUYECKHUX 3JIEMEHTOB U IPOMCXOXKJIEHUE HX Ha3BaHUU.
Xumunueckue ¢opmyiasl. HWunekcel u  ko3dduuuentsl. OTHOCHUTENbHBIE AaTOMHas U
MOJIEKYJIsIpHAst MacChl. PacueT MaccoBO# 10U XUMHUYECKOTO AJIEMEHTa 10 (hopMyJie BEeLIeCTBa.
ITepuogunueckas cucrema xumuueckux aeMeHToB JI. M. Menneneesa, ee CTpyKkTypa: Majble U
0oJbIIME EPUO/IbI, TPYIIIBI M NOArPYNIbI (IJ1aBHas U nobdouHas). Ilepuonnueckas cucrema Kak
CIPAaBOYHOE NOCOOUE [T TOJTyYSHHS CBEACHUIN O XUMUYECKUX JIEMEHTAaX.

Pacuernsble 3anaum.

1. HaxoxieHre OTHOCUTENIbHOM MOJIEKYJIIPHOM Macchl BEIIECTBA 10 €ro XUMUYECKOi Gopmyie.
2. BeruucneHne MacCoBOM TOJM XMMHYECKOTO AJIEMEHTA B BEIIECTBE IO €ro GopmyIie.

ATOMBI XUMHYECKHX YJICMECHTOB

ATOMBI KaKk (popMa CyIIECTBOBAaHUS XMMHUECKUX 3J€MEHTOB. OCHOBHBIE CBE/IEHUS O CTPOECHUU
aToMoB. JlOKa3aTenbCcTBa CIOKHOCTH cTpoeHus aromoB. OmbiTel Pesepdopna. [lnmaneraphas
MOJIEJIb CTPOCHMS aTOMA.

CocraB aTOMHBIX f7€p: NPOTOHBI U HEUTPOHBI. OTHOCUTENBHAS aTOMHas Macca. B3auMmocssa3b
MIOHATUH TIPOTOHY», KHEUTPOH», KOTHOCUTEJIbHAS aTOMHAs Macca.

M3MeHeHue 4ynciia NpoTOHOB B Spe aToMa — 00pa30BaHHE HOBBIX XUMUYECKUX 3JIEMEHTOB.
W3MmeHeHne ducia HEUTPOHOB B siApe aToMa — oOpa3oBaHHe H30TONOB. COBpeMEHHOE
OIIPEIETICHUE MTOHATUSA «XUMUYECKUN d1eMEHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJHOIO
XUMHYECKOTO JIEMEHTA.

OnexTpoHbl. CTpoeHHE >JEKTPOHHBIX 000JI0YEK aTOMOB XMMHUYECKHX 3yieMeHTOB Ne 1—20
nepuoauyeckoit cucrtemsl [I. M. MenneneeBa. [loHATHE O 3aBEpIICHHOM M HE3aBEPUICHHOM
3IEKTPOHHOM CJI0€ (SHEPTeTUUECKOM YPOBHE).

Ilepnonnueckas cucreMa xuMH4Yeckux 31eMeHTOB [[. M. MeHneneeBa M CTpoeHUE aTOMOB:
¢u3nUecKnil CMbICI MOPSIKOBOTO HOMEPA JIEMEHTa, HOMEpa TPYIIbl, HOMepa NepHoAa.
W3meHeHne yucna HJIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XHMHYECKOTO
3lIeMEHTa — O00pa30BaHHE IOJIOKUTENBHBIX U OTPHUIATENbHBIX HMOHOB. MoHBI, 00pa3oBaHHBIE
aTOMaMy METaJUIOB M HeMeTauloB. [IpHunMHbBl M3MEHEHHST METAaUIMYECKUX M HEMETAJUNINYECKHUX
CBOICTB B IIEpUOJaX U IPyIIaAX.

O6pa3oBanue OuHapHBIX coenuHeHui. [lonsTre 00 noHHOM cBsi3u. CxeMbl 00pa30BaHMs HOHHOU
CBS3U.

B3aumopeiicTBie aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMETAIIJIOB MEXy co00il — oOpa3oBaHue
JBYXaTOMHBIX MOJIEKYJI TPOCTBIX BemiecTB. KoBaneHTHas HenosisipHass XMMMUYECKas CBS3b.
DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.

B3anmMopeiicTBie aTOMOB XMMHUYECKUX 3JE€MEHTOB-HEMETANIOB MEXIy co00il — oOpa3oBaHue
OMHApHBIX COEAMHEHMH HEMETAJUIOB. JJIEKTPOOTpULATENbHOCTh. [loHSITHE O KOBaJEHTHOM
MIOJISIPHOM CBA3U.



B3auMopeiicTBHe aTOMOB XMMHYECKHX JJIEMEHTOB-METAJJIOB MEXIY c000i — oOpa3oBaHHE
METAJUINYECKUX KpUCTALIOB. [IOHATHE O METATUIMYECKON CBS3H.

HemoHcTpanimu. Mojenu aToMOB  XMMHUYECKMX 3jeMeHToB. Ilepuonuueckas cucrema
XuMHYeCKuX 31eMeHToB J[. M. MeHnpaeneena.

IIpocThie BemecTBa

[TonoxeHne METaJIJIOB U HEMETAJVIOB B IIEPUOANYECKON cucTeMe XumMuueckux anemenTos J1. U.
MenpaeneeBa. BaxkHeime npocTbie BEIIECTBA — METAJUIbL: KEJIE30, AJOMUHHM, KaJIbLUU,
MarHui, HaTpui, kamid. O0me Gu3ndeckrue CBOMCTBA METAIIOB.

Baxueiiiume npocTeie BEIeCTBa — HEMETaJUIbI, 00pa30BaHHbIE aTOMaMU KUCJIOPO/ia, BOAOPO/a,
azota, cepbl, @Qochopa, yriepona. CHocoOHOCTH aTOMOB XHMHUYECKHUX JJIEMEHTOB K
00pa30BaHUIO0 HECKOJIBKHUX TMPOCTHIX BEHIECTB — aJUIOTPONUS. AJUIOTPONHBIC MOIU(MDUKAINN
Kkuciaopona, ¢ochopa u osoBa. Meramnyeckue M HEMETAUIMYECKHUE CBOMCTBA IPOCTHIX
BelecTB. OTHOCUTEIBHOCTD JICJICHUS MTPOCTHIX BEIIECTB HA METAJLIIBI U HEMETAJLIIBI.

[TocTostnast ABoraapo. KomuuectBo BemectBa. Moisb. MomsipHass macca. MossipHbIii 00beM
ra3o00pa3HbIX BemiecTB. KpaTHbIE ¢IMHMIIBI KOJTHMYECTBA BEIICCTBA — MHUJUTUMOJb U KHJIOMOJIb,
MUJUIMMOJIIPHAsT U KWJIOMOJISIPHAsE MacChl BEIIECTBA, MWUIMMOJSPHBIA W KUJIOMOJSPHBIN
00BEMBI TA3000pa3HBIX BEIIECTB.

PacueTsl ¢ HCTIOIB30BaHUEM MOHATUH «KOJMYECTBO BELIECTBA», «MOJISIPHAS MAccay, «MOJISIPHBIN
00bEM razoBy, «IIOCTOSTHHAS ABOTAAPO».

PacueTHsble 3anaun:

1. BerancneHue MOJISIpHOM MacChl BEIIECTB 1O XUMUYECKHM (popmyram.

2. Pacuerpl ¢ UCHONB30BAHUEM IMOHATUN «KOJHMYECTBO BEUIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBIN 00bEM I'a30B », « IOCTOSIHHAsT ABOraapo».

CoennHeHHs XMMHYECKHX 3JIEMEHTOB

Crenens okucnenus. OnpeneneHue CTEICHN OKUCIEHUS 3JIEMEHTOB MO XMUMHYECKOW (opmyre
coenuHenus. CocraBieHue (HopMmysn OMHAPHBIX COCAMHEHMM, OOIMI Crocod WX Ha3bIBaHUS.
bunapHpie coenuMHEHMs: OKCHABI, XJopuubl, cynbduasl U Ap. CocraBieHue ux Qopmyi.
[IpeacraBuTeny OKCHAOB: BOJA, YIJIEKUCIBIM ra3 M HeramieHas u3BecTb. lIpencraButenn
JIETYYUX BOJOPOJIHBIX COSIUHEHUMN: XJIOPOBOIOPO] M aMMHUAK.

OcnogaHusi, WX COCTaB W Ha3BaHWA. PacTBopuMOCTh OCHOBaHMI B Boje. Tabmuna
pacTBOPUMOCTH TMAPOKCUAOB U coiiel B Boje. [IpencraBureny menoden: rTuApOKCUABI HATPHS,
Kanmug U Kanbuud. [loHsiTHe O KauecTBeHHBIX peakiusax. MuHaukatopel. M3mMeHeHue okpacku
WHJMKATOPOB B IIEJIOYHON Cpese.
Kucnomet, ux coctaB u Ha3Banus. Kmaccupukanust xucnot. [IpeacraButenu KUCIOT: cepHas,
coJistHas ¥ a30THas1. MI3MeHeHne OKkpacku MHANKATOPOB B KUCJIIOTHOM Cpe/ie.

Conu Kax IpOU3BOJHBIE KUCIOT U OCHOBaHMH. VX cocTaB M Ha3BaHus. PacTBOpHUMOCTH coJeil B
Boze. [IpencraBurenu coneit: Xyopu HaTpus, kKapOoHaT U Gocdar Kaablus.

AMop(dHBIE U KpUCTaTNIMYECKUE BEIIECTBA.

MeXMONeKyNISIpHbIE B3aUMOACHCTBUA. THUIBI KPUCTAIUTMYECKUX PEIICTOK: MOHHAs, aTOMHasl,
MOJIEKYJIIpHAs U MeTaJuIMdeckasi. 3aBUCUMOCTb CBOMCTB BEIIECTB OT TUIIOB KPUCTAILNTMYECKUX
pELIETOK.

BemectBa MOJEKyISIPHOTO U HEMOJEKYISPHOTO CTPOCHMS. 3aKOH MOCTOSHCTBA COCTaBa MJis
BEIIIECTB MOJIEKYJSIPHOTO CTPOCHHUSI.

Yucmole sewgecmsa u cmecu. IlpuMepsl KUAKUX, TBEPAbIX U ra3000pa3Hbix cMmeceid. CBoiicTBa
YUCTHIX BemIeCTB M cMeced. Mx coctaB. MaccoBas u oObeMHass JTOJTM KOMIIOHEHTa CMECH.
Pacuertsl, cBsi3aHHBIE C UCTIOJIB30BAHUEM TTOHATHUSI «IOJIS.

Pacuernrle 3amaun:

1. Pacyet MaccoBoii 1 00BEMHOI JJONIEH KOMIIOHEHTOB CMECH BEIIIECTB.

2. Bpruucienre MaccoBOW JIONHM BEIIECTBA B PAacTBOpPE MO M3BECTHOW Macce€ pacTBOPEHHOTO
BEILECTBA U MACCE PACTBOPUTEIIS.



3. BbluncieHne Macchl pacTBOPSAEMOro BEIIECTBA W PAcTBOPUTENS, HEOOXOAMMBIX JUIs
IIPUTOTOBJICHUS OIPEIEICHHON MacChl pacTBOpa ¢ U3BECTHOM MAacCOBOW JI0JIEH pacTBOPEHHOIO
BELIECCTBA.

Jlabopamophule onvimui.

1. 3nakoMcTBO ¢ 00pa3LaMy BELIECTB PA3HBIX KIACCOB.

2. Paznenenue cmecei.

N3menenns, nponcxoasinye ¢ BelmecTBaMu
[TonsTue siBIEHUH KaKk M3MEHEHHH, MPOUCXOIANIMX C BellecTBaMU. SIBIEHHUSA, CBA3aHHBIE C
M3MEHEHHUEM KpHUCTAJUNIMYECKOIO0 CTPOEHMs BEIIECTBA IPU IIOCTOSHHOM €ro COCTaBe, —
buznueckue sBiueHus. Dusznueckue SABIEHUS B XUMHH: JAUCTWUIALMSA, KPUCTAILIM3AIUS,
BBIITAPUBAHUE M BO3TOHKA BEIIECTB, IEHTPU(PYTUPOBAHUE.

SIBienus, CBA3aHHbIC C U3MEHEHHUEM COCTaBa BEIIECTBA, — XUMHUYECKUE peakuuu. [lpusHaku u
YCIIOBUS NIPOTEKAHUSI XUMUYECKUX peakuuil. [IoHsaTue 00 3K30 - U SHJOTEPMHUUECKUX PEaKLUAX.
Peakuuu ropeHHs KakK YacTHBIM Ciiy4ail JK30TEPMHUYECKHUX peaklui, MPOTEKAIOMUX ¢
BbIJIEJICHUEM CBETA.

3aKOH COXpaHEHUs Macchl BEIIECTB. XUMHUECKHE YypaBHEHMSA. 3HAUCHHE MHJIEKCOB U
ko3 dunmenToB. CocTaBieHUe YpaBHEHHIH XUMUYECKUX PEAKITHH.

Pacuersl Mo xumMu4eckuM ypaBHEHUsIM. PelieHue 3a/1a4 Ha HaXOXKJEHHE KOJIMUYECTBA BEIECTBA,
Macchl WM 00beMa MPOAYKTa PEaKLUH 110 KOJMYECTBY BEIIECTBA, MAacCe WIH 00BEMY HCXOJHOTO
BeliecTBa. PacueTsl ¢ MCHONB30BaHUEM MOHSTUS «I0Js», KOTJla MCXOJHOE BEUIECTBO JaHO B
BHJIE pPAcTBOpa C 3aJaHHOM MAacCOBOM JIOJE€H PACTBOPEHHOI'O BEIIECTBA WM COJEPKHUT
OTIpEICNICHHYIO JIOJII0 IPUMECEH.

Peaknnn paznoxenus. [lonatre o ckopocTn xumudeckux peakuuid. Karamuszaropel. @epmMeHTHI.
Peakiun coeaunenus. KartanmuTuueckue W HekaTtaliuTUdeckue peakuuud. OOpaTuUMble U
HeoOpaTUMBbIE peaKLUu.

Peakiuun 3amernieHus. DIEKTPOXUMUYECKUN Psiji HANPSDKEHUH METalIoB, €ro MCIOJIb30BaHHE
JUISL IPOTHO3UPOBAHUSI BO3MOKHOCTH MPOTEKAaHUsI PEaKIMi MeXay MeTaUlaMU U pacTBOpaMu
KHUCIIOT. Peakliny BBITECHEHUS OJTHUX METAJNIOB U3 PACTBOPOB UX COJIEH APYTHMHU METaJlJIaMHU.
Peakuuu oOmena. Peaknuu HeWTpanu3zauuu. YClIOBUS MPOTEKaHUS peakuuid oOMeHa B
pacTBopax Jj0 KOHIA.

Tunel XUMUUYECKUX peaklMil (10 MPU3HAKY «YHUCIIO M COCTaB MCXOAHBIX BELIECTB U MPOIYKTOB
peaknMu») Ha MpHUMeEpe CBOWCTB BOJbI. Peakuus pas3noskeHHs — 3JIEKTpOJIU3 BOAbL. Peakiuu
COCIMHEHUS — B3aWMOJIEWCTBHE BOJABI C OKCHUIAaMH METalIoB M HeMmeraioB. l[loHsTue
«rUApOKcUIbl». Peakuuu 3aMelleHuss — B3aUMOJAEWCTBHE BOABI C IIEJIOYHBIMM U
IIEJIOYHO3EMENNbHBIMU  MeTallaMu. Peaknuu oOMeHa (Ha mpumepe ruaponusza cyiabhuiaa
ATIOMHUHUS 1 KapOuaa KabIus).

Pacuernrie 3amaun.

1. Beluncienyne 1o XMMAYECKUM YPAaBHEHMSIM MAacChl WIIM KOJIMYECTBA BEILECTBA 110 U3BECTHOU
Macce WM KOJIMYECTBY BEIIECTBAa OJJHOTO U3 BCTYMAIOLIUX B PEAKIUIO BEIIECTB WU MPOTYKTOB
peaxkuu.

2. Bpluucienne Macchbl (KOJMYECTBa BEIECTBA, 00bEMa) MPOJYKTa PEAKIUH, €CIU H3BECTHA
Macca UCXOJIHOTO BEIIECTBA, COAEPIKAIIETO ONPEIEICHHYIO 00 IPUMECEH.

3. Brrunciienne Macchl (KOJWYECTBA BEIIECTBA, 00bEMa) MPOAYKTA PEAKIUH, €CIIM W3BECTHA
Macca pacTBOpa M MaccoBasi J0Js1 paCTBOPEHHOTI'0O BEIIECTBA.

Jlabopamopnvie onvimul.

3. CpaBHeHME CKOPOCTH HCIApPEHMs] BOABl W CHMPTAa IO HCYE3HOBEHMIO MX Kalleldb Ha
¢bunbTpoBaIbHOM Oymare.

4. OkucieHue MeM B IUIAMEHU CIIUPTOBKH UJIM TOPENIKH.

5. IlomyTHEHUE U3BECTKOBOW BOJIBI OT BBIABIXAEMOTI'0 YIIEKUCIIOr0 ra3a.
6. ITosmyuenue yriieKuciaoro raza B3auMOJAEHCTBUEM COABI U KUCIIOTHI.
7. 3amenienne Meau B pactBope xsopuaa menu (1) sxenezom.



6. IlpakTukym Ne 1 IIpocreiimue oneparuu ¢ BeIeCTBOM

1. IlpaBuna TexHUKU O€30MaCHOCTH MpH padoTe B XuMUueckoM kabunere. [Ipuembl oOpareHus
¢ JlabopaTopHBIM 000PY/IOBaHUEM U HArpeBaTEIbHBIMH IPUOOPAMH.

2. Habnroienus 3a M3BMEHEHUSMU, IPOUCXOSIIUMU C TOPALICH CBEUOM, U MX OMHCAHHE.

3. AHanu3 IOYBBI U BOJEL.

4. Ilpu3HaKku XUMUYECKUX PEAKIIH.

5. IIpuroroBiieHUE pacTBOpa caxapa U ONPEIEICHUE MaCCOBOM JI0JIM €r0 B pACTBOPE.

7. PacrBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB

PactBopenue kak ¢usuko-xumuueckuil nporecc. [loHsTHE O rUApaTax U KPUCTAJUIOTHAPATAX.
PactBopumMocTs. KpuBble pacTBOPUMOCTH Kak MOJENb 3aBUCHUMOCTH PaCTBOPUMOCTH TBEPABIX
BEUIECTB OT TeMIileparypbl. HachlllleHHbIE, HEHACBILICHHBIE U IEPECHILICHHBIE PACTBOPBI.
3Ha4yeHHE pacTBOPOB JJIsl IPUPOJIbI M CEIBCKOTO X0341CTBa.

[TonsTHe 00 SMEKTPOIUTUYECKON NUCCOLMAIMU. DJIEKTPOIUTHI U HEIICKTPOIUTHL. MexaHu3m
JUCCOLMALMU  JJEKTPOJUTOB €  pa3dW4yHbIM THUIOM XHMH4YecKoW cBsizu. (CreneHp
AIIEKTPOJINTUYECKON Aucconuany. CUIbHBIE U Cl1a0ble AJIEKTPOJIUTHI.

OCHOBHBIE TOJIO)KEHHUSI TEOPUU DIIEKTPOIUTHUECKOW Jucconuanuu. VoHHbIE ypaBHEHUs
peakuuid. YciaoBUsS NPOTEKAaHUS peakluu OOMEHa MEXIy 3JIEKTPOJUTaMH 10 KOHIIA B CBETE
MOHHBIX IIPEICTABICHUII.

Knaccugukaius HOHOB U UX CBOICTBA.

Kucnotel, ux knaccudukanus. Jluccoumanus KUCIOT U MX CBOWCTBA B CBET€ TEOPUHU
AIEKTPOJIUTUYECKON Aucconuranui. MOJIEKyIspHble M HOHHBIC YPAaBHEHUS PEaKLIMM KHUCIOT.
B3auMopeiicTBue KHCIOT C METaUIaMU. DJIEKTPOXUMHUYECKUW PAJ HANPSHKEHUH METalloB.
B3anmopneicTBre KHUCIOT C OKCHJIAMU METAJLIOB. B3anMoaencTBre KUCIOT C OCHOBaHUSIMH —
peakiusi HeWTpanuzauuu. BsaumopeiictBue kuciaor ¢ comsimMu. Mcmonb3oBanue TaOMUIBI
PacTBOPUMOCTH Il XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kinaccupukamus. Jlucconuanuss OCHOBaHMM M MX CBOMCTBa B CBETE€ TEOPUU
ANEKTPOJIUTUYECKON aucconranui. B3anmoaeicTBie OCHOBaHWN C KHUCJIOTAMH, KHCIOTHBIMU
OKCHJAMHU H coJsMH. Vcmonb3oBaHWEe TaOJHIBI PACTBOPUMOCTH Ui  XapaKTePUCTUKU
XAMHYECKHUX CBOMCTB OCHOBAHMUU. Pa3okeHne HepaCTBOPUMBIX OCHOBAHHUM ITPU HArpEBaHHM.
Conu, ux knaccupukanus U IUCCOIMALNS PAa3TUYHBIX TUMOB cosieil. CBolicTBa coyell B CBETe
TEOPUU DJIEKTPOJIUTHYECKON auccounanuu. B3auMopnencTBue cojied ¢ MeTauiaMu, YCIOBHS
IIPOTEKaHUs 3TUX peakuuil. B3aumoneicTBue cosiell ¢ KHUCIOTaMH, OCHOBAaHUSMU M COJISIMHU.
Hcnonp3oBanne TaOIUIBI PACTBOPUMOCTH JIJISl XapaKTEPUCTUKH XUMHUYECKUX CBOMCTB COJIEH.
O06o0611eHne cBeleHn 00 OKcHIax, UX KiIacCu(UKAIUN U XUMHUYECKUX CBOMCTBaX.
I'eneTndeckue psAabpl METAUIOB W HEMETAUIOB. ['eHeTnueckas CBsI3b MEXAYy KiaccaMu
HEOPraHUYECKUX BEILECTB.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakui. OKHCIUTENb U BOCCTAHOBUTENb, OKUCIEHUE U
BOCCTaHOBJICHUE.
Peakuyn moHHOro oOMeHa M OKHCIMTEIbHO-BOCCTAaHOBUTEIbHBIE peakiuu. CocTaBieHue
YPaBHEHHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA METOOM 3JIEKTPOHHOT0 OaslaHca.
CBoiicTBa NIPOCTBIX BEHIECTB — METAUIOB M HEMETAUIOB, KHCJIOT W COJIEM B CBETE
IpeJCTaBIeHUH 00 OKUCIUTENbHO-BOCCTAHOBUTENBHBIX IpoOIIeccax.
Jlabopamopnvie onvimui.

8. Peakuuu, XapakTepHble JJ1s1 paCTBOPOB KUCIIOT (COJISTHOM MITU CEPHOI).

9. Peakuiuu, XapakTepHble JIJIsl paCTBOPOB I1eJ0ouel (THAPOKCUIOB HATPUSI UITH KaJIUs).

10. IMoxyueHue 1 CBOWCTBAa HEPACTBOPHMOTO OCHOBaHUsI, HarpuMep ruapokcuaa meau (11).

11. Peakiuu, XxapakTepHbIe ISl PACTBOPOB cotieit (Harmpumep, s xiaopuaa meau (11).

12. Peakiuu, xapakTepHbI€ JUIsI OCHOBHBIX OKCHUJIOB (HAIIPUMEP, JIUIS OKCHJIA KaTbITHS).

13. Peakiuu, XxapakTepHbI€ /711 KUCIIOTHBIX OKCHJIOB (HampUMep, AJIS YTJIEKUCIIOTO rasa).

8. MNpakTukym Ne 2



CBolicTBa paCTBOPOB JIEKTPOIUTOB

CBolicTBa KMCJIOT, OCHOBaHHM, OKCHAOB U COJICH.

Pemenre skcriepuMeHTAIbHBIX 3a7a4.

9. lllepeHra BeJTHKUX XHMHKOB

[ToBTOpeHHe MaTeprasia 8 Kiacca — OCHOBHBIX IMOHSATHN, 3aKOHOB U TEOPUH Yepe3 3HAKOMCTBO C
JKU3HBIO U JEATEIBHOCTBIO YUEHBIX, OCYIIECTBUBIINX UX OTKPBITHE.

10. Xumus v KU3Hb

Xumus 1 310poBbe. JIekapcTBEHHBIE MpenapaThl U Npo0JIeMbl, CBA3aHHBIE C UX TPUMEHEHUEM.
Xumuss W numa. KamopuiHOCTh JKUpOB, OCJIKOB W yrieBoAoB. KOHCEpBaHTHI MHUIIEBBIX
MPOJIYKTOB (TIOBapeHHAs COJIb, YKCYCHAsI KUCIIOTA).

XWMHYECKHE BEIIeCTBA KAaK CTPOMTENbHBIC M IIOJICJIOYHBIE MaTepuaabl (MeJ, Mpamop,
W3BECTHSK, CTEKJIO, IICMEHT).

[TpupoaHbIe HCTOYHUKH YTIIEBO0pOA0B. HedTh 1 mpupoaHbIi ra3, uX MPpUMEHEHHE.
XUMHYECKOE 3arpsi3HEHHUE OKpYXKarollel cpeibl U ero mocie/ncTBus. PeleHrne cOBpeMEHHBIX
9KOJIOTUYECKUX TPOOJIEM, B TOM YHUCJIEC B MPEAOTBPAIICHUHM TEXHOTCHHBIX W IKOJOTHYECKUX
Karactpod.

[TpoGaemMbl G€301MacHOTO HMCITOIB30BAHUS BEIIECTB M XMMHYECKUX PEaKIMH B ITOBCEIHEBHOMU
K13HHU. TOKCHYHBIE, TOPIOYHME U B3PHIBOOIIACHBIE BEIIECTBA. BhITOBAs XUMUYECKast FPaMOTHOCTb.
Ilpaxmuueckue 3anamus

8. 3HaKOMCTBO ¢ 00pa3laMu JIEKaPCTBEHHBIX MPETapaToB.

9. 3HaKOMCTBO ¢ 00pa3laMy XUMHYECKUX CPEACTB CAHUTAPUHU M TUTUEHBI.

9 kJaacc

Beenenue. [loBTOpeHHe 0OCHOBHBIX BOIIPOCOB Kypca 8 kiacc

XapakTepucTuKa d3JEMEHTa II0 €ro IIOJIOKEHUIO B IEPUOAMYECKOM CHUCTEME XUMHUYECKUX
anemeHToB Jl. 1. Menneneesa. CBolicTBa OKCHIIOB, KUCJIOT, OCHOBAaHUM U COJIEH B CBETE TEOPUU
ANEKTPOJIUTUYECKON TUCCOLMAIMM U IPOLIECCOB OKUCIEHUSA-BOCCTAHOBIEHUA. [eHeTnueckue
psanpl  Metayula W HeMmeTtayuta. IloHsATHE O mepexoaHBIX 3neMeHTax. AMMOTEpHOCTb.
I'eneTndeckuil psia NEPEXOAHOrO daeMeHTa. [lepuoanuecknii 3aKOH U NepUoINYecKasl CUCTEMA
xuMuueckux aemeHToB . M. MenzeneeBa B cBeTe yueHHs O CTpO€HUH atoma. X 3HadyeHue.
Jlabopamopmbwiii onvim:

1. IlosnydyeHne TuIpoOKCHIA IIMHKA U UCCIIEI0OBAHUE €TO CBONCTB.
MeTtajliibl
ITonoxxeHnue MeTauioB B MEPUOAUYECKON CUCTEME XUMHUYECKUX dieMeHToB 1. M. MeHneneesa.
Merannuueckas KpUCTaJUIMUECKas pelieTka M MeTalyIMdeckas XUMH4ecKkas cBsi3b. OOmue
¢usnueckue cpoiictBa MetaioB. CrjiaBbl, UX CBOWCTBA M 3HaueHUE. XUMHUECKHE CBONCTBA
METAJIJIOB KaK BOCCTAaHOBHUTENEH. DNEKTPOXUMUYECKUH PsIi HaNpsHDKEHUH METallioB U €ro
UCIIOJIb30BaHUE Ul XapaKTEPUCTUKU XUMHYECKHUX CBOMCTB KOHKPETHBIX MeTayuioB. CrocoObl
MOJIyYEHUs] METAJIJIOB: MUPO-, TUAPO- U deKTpoMeTaiyprus. Koppo3ust MetanioB U crocoObl
OOpBOBI C HEH.
OOmas xapakTepUCTHKa IMIEJOYHBIX MeTaniaoB. Meramuibl B mnpupoae. OOmue
cnocoObl ux nonydeHus. CtpoeHue aromoB. lllenoyHble MeTaIbl — MPOCThIE BEIIECTBA, UX
busznueckue M XMMHYECKHE CBOIicTBa. BakHelime coequHEHMs IIEIOYHBIX METaUIOB —
OKCH/JIbl, TUAPOKCHUIBI M COJH (XJIOPHJIBI, KapOOHATHI, Cyab(haThl, HUTPAThl), UX CBOWCTBA U
IpUMEHEHHEe B HapogHoM xo3sicTBe. KanwmiiHble ynoOpenus. PemieHune coBpeMeHHBIX
HKOJIOTHYECKUX MPOOIIEM.

OOmas xapakTepHUCTHKa »3JIEeMeHTOB TlaBHOW mnoarpynns |l rTpynmsr.
Crpoenne aromoB. lllenouHo3emenbHbIE METAUIBI — MPOCTHIE BEIIECTBA, UX (DU3UYECKHE U
XUMHUYECKHE CcBoOWcTBa. BakHelmne coeauHEHMs IIE€I0YHO3EMENIbHbIX METaNIOB — OKCH/JIBI,

THJIPOKCUBI U COJH (XJIOPUABI, KapOOHATHI, HUTPAThI, cyabhaTsel U (ocdarel), UX CBOICTBA U
NpUMEHEHHEe B HAPOTHOM XO035HCTBE. PereHne cCoBpeMeHHBIX SKOJIOTHIECKUX MTPOOIIEM.



Anrovmuuuii. CtpoeHue atoma, (pU3MYECKHE M XMMHYECKHE CBOHCTBA MPOCTOTO BEIIECTBA.
CoenuHeHus alIOMUHUS — OKCHJ M THAPOKCH, UX aM(OTepHBIN Xapakrep. Baxkueiimume conu
amomuHus. [IpuMeHeHne antoMUHUA U €10 COEAMHEHHUI.

Keneszo. Crpoenue aroma, (QuU3MYECKHE M XUMHUYECKHE CBOICTBa MPOCTOrO BELIECTBA.
I'enetuueckue psaasl Fe?* u Fe**. Kauectennnle peakuuu na Fe?* u Fe**. Baxueiimue comu
Kene3a. 3HAYCHHE jKee3a, ero COSAMHEHHM M CIUIAaBOB B MPHUPOAE M HAPOJHOM XO3SKCTBE.
Pemenne coBpeMEHHBIX SKOJIOTHYECKHUX TTPOOIEM.

JlabopamopHvie onvimul:

2. O3HakoMIIeHUE ¢ 00pa3liaMyu METAJIIOB.

3. BzauMopeicTBrue MeTauioB ¢ paCTBOPAMHM KUCIIOT U COJIEH.

4. O3HaKoMIIeHUE C 00pa3aMu MPUPOIHBIX COCIUHEHUN: a) HATpHsl; 0) KalbIIHs; B) ATIOMUHUS;
T) JKeJes3a.

5. Tlonydyenue TUAPOKCHIA AITIOMUHUS W €r0 B3aUMOJCIHCTBHME C pPacTBOpaMHU KHCIOT U
IIEJIOYEH.

6. KauectBennsle peakiuu Ha noHs! Fe?* u Fe?*,

Ipaktukym Ne 1 CBoiicTBa MeTA/UIOB M MX COCUHEHUMH

1. OcymiecTBieHUE IIENOYKH XUMUUECKUX MTPEBPAIICHUI METAIIOB.

2. IlonyuyeHue 1 CBOMCTBA COEAMHEHUN METAJIOB.

3. Pemnienue skcriepMMeHTaIbHBIX 33/1a4 Ha paclio3HaBaHUE U MOJyUYEHUE BEILECTB.

Hemertanibl

OOmass xapakTepUCTUKAa HEMETAUIOB: TIOJIOKeHHE B Tmepuoauueckord cucreme JI. H.
MenneneeBa, OCOOCHHOCTHM CTPOEHHS AaTOMOB, DJIJIEKTPOOTPHUILIATETLHOCTh Kak  Mepa
CHEMETAJUTMYHOCTHY, PAJl JIEKTPOOTpULIATeIbHOCTH. KpucTamimueckoe CTpoeHne HEMETAIIOB
— mpocThiX BemecTB. Asorponus. dusnueckue cBoicTBa HeMeTaIoB. OTHOCHTEIHHOCTH
MOHSTUN «METAILT», KHEMETAILD.

Bonopon. Ilonokenne B mepHOAMYECKONW cUCTeMEe XUMHUYeckux »siemeHtoB J[. W.
MengeneeBa. CtpoeHue aroma U MoJIeKyjbl. PU3NUYECKHNE U XUMHUYECKHE CBOWCTBAa BOJOPOJA,
€ro Mojy4eHue u npuMeHeHue. PerieHre cOBpeMEeHHBIX KOJIOTHYECKUX MpoOieM, B TOM YHCIe
B MIPEAOTBPAIEHNN TEXHOTEHHBIX U SKOJOTUYECKHUX KaTacTpod.

OOmas xapaktepucTuka ramnoreHoB. Crpoenue artomoB. IIpocThie BemiecTBa, HX
¢duznyeckue U XuMHUYecKre cBoiicTBa. OCHOBHBIE COEIMHEHHUS TAJIOI€HOB (TaJOreHOBOAOPOIbI U
raJlorTeHubl), WX cBoiicTBa. KadecTBeHHas peakuus Ha XJopuA-MoH. KpaTkue cBeneHus o
xjope, Opome, ¢rope u wone. [IpumeHeHHe TaTOT€HOB W HMX COCAMHEHUH B HAPOJIHOM
x03siicTBe. PelieHrie COBpeMEHHBIX IKOIOTUYECKUX MPOOJieM, B TOM YHCIIe B MPEAOTBpAIllEHUN
TEXHOTECHHBIX M 9KOJIOTUYECKHUX KaTacTpod.

Cepa. Crpoenue atoma, aJuIOTpOMNUs, CBOMCTBA M MPUMEHEHHE poMOudeckoil cepbl. OKCHIbI
ceper (IV) u (VI), ux momydenue, cBoiicTBa ¥ npuMeHeHne. CepoBOAOPOIHAS U CEPHHCTAs
KkucioThl. CepHasi KMCIIOTa U €€ COJM, X NPUMEHEHUE B HapoAHOM Xo3siicTBe. KauecTBeHHas
peakius Ha cyiab(aT-1oH.

A3ot. CrpoeHwe aTomMa U MOJIEKYJbl, CBOMCTBA MPOCTOTO BellecTBa. AMMHUAK, CTPOCHHE,
CBOICTBA, MOJy4YeHHE U MpuMeHeHne. Coll aMMOHUS, UX CBOMCTBA M MpUMEHEeHHE. OKCHUIbI
azota (I1) u (IV). A3oTHas kucnora, ee CBOWCTBa W TNpUMEHeHHe. HUTpaTel W HUTPUTHI,
npobiieMa uX Co/IepKaHUs B CEIbCKOXO03IHCTBEHHON MPOIYKIINH. A30THBIE y10OpEHUS.
®ocpop. Crpoenue aroma, aIOTPONHs, CBOiicTBa Oemoro M KpacHoro ¢ocopa, HX
npumeHnenue. OcCHOBHbIE coeawHeHus: okcua ¢ocdopa (V), oprodochopnas kuciaora u
dochatsl. DochopHbie ynoOpeHus.

VYrunepon. Crpoenne aroma, auIOTPOMHS, CBOMCTBA aJIOTPONHBIX  MOAUUKAIUH,
npumenenue. Okcuasl yraepona (Il) m (IV), ux cBoiictBa um mpumenenue. KauecTBeHHas
peakius Ha yriekucibii ra3. KapOoHaTel: KaibIUT, coAa, MOTAIl, WX 3HAYCHHE B MPUPOJEC U
JKU3HU 4yenoBeka. KauecTBeHHas peakius Ha KapOOHAT-UOH.



Kpemuuii. CrtpoeHune atoma, KpHUCTAJUIMYECKUM KPEMHHI, €ro CBOMCTBA M MPUMEHEHHE.
Oxcun kpemHus (1V), ero mpupoassle pazHOBUAHOCTH. CuiaMKaThl. 3HauU€HUE COEIMHEHUN
KpEMHHUS B )KMBOU U HEKUBOM npupoje. [IoHsaTHe 0 CHIIMKaTHON NPOMBIIUIEHHOCTH.
Jlabopamopnule onvimuoi:

7. KauecTBeHHas1 peakliis Ha XJIOPUI-HOH.

8. KauectBeHHas peakuus Ha CyIb(aT-uoH.

9. Pacnio3naBaHue coseil aMMOHHSL.

10. ITony4yeHue yriaekucaoro ra3a v €ro pacro3HaBaHUE.

11. KauecTBeHHasl peakiusi Ha KapOOHAT-HOH.

12. O3HaKOMIIEHHE C IPUPOJHBIMU CUIIMKATaMH.

13. O3HakoOMJIEHHE C MPOAYKIIUEH CUIIMKATHON MTPOMBIILICHHOCTH.
IIpakTukym Ne 2 CpoiicTBa HeMeTaJUIOB M X COeUHEHHUI

1. Pemenne skciepuMeHTaNIbHBIX 3a/1a4 110 Teme «lloarpynmna kuciaopoaa»
2. Pemenue skcriepuMeHTANbHBIX 3a7a4 1o TeMe «lloarpymnmna azora u yriepoaa»

3. Ilonydenue, coOupaHue U pacro3HaBaHUE ra3oB.

Oprannyeckue coeiMHeHUs!
BemectBa opraHudeckue M HEOPraHUYECKHE, OTHOCUTEIBHOCTb IIOHATHUS «OPraHUYECKHE
BelIeCTBay. [IpHUMHBI MHOTOOOpa3wsi OPraHUYECKUX COCIMHEHHH. XHWMHYECKOEe CTPOCHHE
OpPraHUYECKUX COeMHEHUN. MoJleKyIsipHbIe U CTPYKTYpPHBIE (POPMYJIbl OPraHUYECKUX BEIIECTB.
Meran u 3TaH: crpoeHue MoJieKyid. ['opeHme MeraHa u 3TaHa. JlermapupoBaHue 3TaHA.
[Ipumenenue MetaHa. PeleHune COBpEMEHHBIX SKOJIOTMYECKUX MpoOjeM, B TOM 4HCIE B
IPEIOTBPALICHUH TEXHOICHHBIX U SKOJIOIMUECKUX KaTacTpod.
XHMMHYECKOE CTPOCHUE MOJIEKYJIBI STHIICHA. J[BOWHas cBs3b. B3auMozelicTBre 3TUIEHA C BOJOM.
Peakuuu nonumepuszanuu stuneHa. [lonusTuieH u ero 3HaueHue.
ITonsiTue O mnpenenpHBIX OAHOATOMHBIX CIMpPTaX Ha IpPHUMEpax METaHoJla M 3TaHoJIa.
TpexaroMHBIN CIUPT — IVIMLEPHH.

[TonsiTHe 006 anbaernaax Ha NpUMepe YKCYCHOTo anbaeruia. OKUciIeHne anbAeruia B KUCIOTY.
OOHOOCHOBHBIE TIpeeNbHbIE KAapOOHOBBIE KHUCIOTHI Ha MpUMEpe YKCYCHOM KucioTel. Ee
cBoiicTBa M mnpuMmeHeHue. CTeapuHOBas KHUCIIOTAa KaK IPEICTaBUTENb >KUPHBIX KapOOHOBBIX
KHCJIOT.

Peakiun stepuukaiii M THOHATHE O CHOXKHBIX 3¢upax. XKupbl Kak crnoxHble 3(QupbI
[JIMLIEPUHA U AKUPHBIX KUCIIOT.

[Tonsatne 006 amuHOKHMcHOTax. Peakuuu mMonuKOHAEHcauuMu. benku, ux cTpoeHue u
Ouosiornueckasi poJb.

[Tonsatue 06 yrneBojax. I'moko3a, ee cBoiicTBa M 3HaueHue. Kpaxman u memmonos3a (B
CpaBHEHHUH), UX OMOJIOTHYECKas! POJIb.
Jlabopamopnvie onvimuol:

14. N3roToBieHne Mojieeii MOJIEKYJ yIIeBOI0POIOB.

15. CpoiicTBa riuuepuHa.

16. B3aumopeiictBue rioko3sl ¢ ruapokcugoM menu (1) 0e3 HarpeBaHus U npu HarpeBaHUU.
17. B3anmopelicTBue Kpaxmaiia ¢ HOJOM.

O0001eHNEe 3HAHUI 110 XUMHH 32 KYPC OCHOBHOM IIKOJIBI

@U3NYECKUI CMBICII NOPSJKOBOTO HOMEpPA DJIEMEHTA B NEPUOJUYECKON CHUCTEME XMMHYECKHX
anemeHToB J[. M. MeHneneeBa, HOMEPOB NEPHOJA W TPYNIbl. 3aKOHOMEPHOCTH H3MEHEHUS
CBOICTB DJIEMEHTOB M HX COEIMHEHWI B INEpUOJaX M TIpylHnax B CBETE IPEJICTaBICHUH O
CTPOEHHH aTOMOB 3JIEMEHTOB. 3HaUEHHE NEPHUOIUUYECKOT0 3aKOHa.

TUnbel XMMUYECKUX CBSI3€d M THUINBl KPUCTAJUNIMYECKMX PEHIETOK. B3anMOCBS3b CTpOEHMS U
CBOMCTB BEIIECTB.

Knaccugpukanuss XMMHYECKHX peakluil MO pa3IuYHbIM IpH3HaKaMm (YMCIO U COCTaB
pearupyromux 1 oOpa3yronuxcs BeUIecTB; TEMIoBOW 3¢ (EKT; HCIONb30BAHUE KaTaau3aTopa;
HalpaBJIeHUE; U3MEHEHHUE CTEeTIeHEeH OKUCIIEHUS! aTOMOB).



[IpocTthie M cnoXxHbIE BemecTBa. MeTalibl M HeMmeTaibl. ['eHeTHueckue psaasl MeTaia,
HEeMeTalla ¥ mepexomaHoro wmeramia. Okcuabl (OCHOBHbBIE, aM(OTEpHBIE U KHUCIOTHBIE),
THJIPOKCUIBl  (OCHOBAaHUS, aMQOTEpHble TUAPOKCHIBI M KHUCIOTBI) M COJM: COCTaB,
KiIaccupukanuss W 0oOlIMe XUMHYECKHE CBOMCTBA B CBET€ TEOPHH AJIEKTPOIUTUYECKOM
JUCCOLMALMU U MPEJCTAaBICHUH O NpoleccaXx OKUCIEHUS-BOCCTAHOBIEHUSA. OJKOJIOIMYECKH
0e301acHOe MOBEICHUE B LIENIAX COXPAHEHHUs 3[J0POBbsl U OKPYXKAIOLIEH CpeIbl.

TemaTuyeckoe NJIAHMPOBAHHUE C YKa3aHHMEM KOJUYECTBA YaCOB,
OTBOJAMMBIX Ha OCBOCHHE KAKI0H TeMbI

8 kuacce
No /it Tema KonuuectBo
4acoB
1 Beenenue. [Ipenmer xumun 3
2 ATOMBI XUMHYECKHUX JIEMEHTOB 11
3 [TpocTeie BemecTBa 6
4 CoequHeHHsT XUMHUYECKHUX DIIEMEHTOB 11
5 V3MeHeHus, TIPOUCXOISIINE C BEIECTBAMU 8
6 [Tpaktukym Nel «lIpocTeiimue onepamuy ¢ BEUIeCTBOM» 5
7 PactBopenue. PactBopsl. CBOICTBA pacTBOPOB AIEKTPOJIUTOB. 15
8 [TpakTikym No2 «CBoHCTBa paCTBOPOB 3JIEKTPOIUTOBY 2
9 [llepenra BENMKUX XUMHKOB 1
10 XHUMHS U )KH3Hb 6
Hroro 68
9 kaace
Ne i/m Tema KonunuectBo
JacoB
1 Brepnenue. [loBTopenrne 0CHOBHBIX BOITPOCOB Kypca 8 Kiacca. 6
2 Mertabl 15
3 [TpakTukym Nel «CBolicTBa METAJUIOB U UX COEIMHEHUN» 3
4 Hewmerannsl 23
5 [TpakTukym Ne2 «CBolicTBa HEMETAJUIOB M MX COETUHEHUI» 3
6 Oprannueckne COeJMHEHUs 10
7 O0600111eH1e 3HaHU| 0 XMMHHU 32 KYpC OCHOBHOM IIIKOJIBI 8
Hroro 68
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