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1. l'[.na}mpyeMLIe pe3yJbTaTbl 0CBOCHUSA yqeﬁﬂoro nmpeamMera

JlesiTenbHOCTh 00Pa30BATENBLHOTO YUPEKICHHUS 00IIero oopazoBaHus B OOYYEHUU XUMUU
JOJDKHA OBITh HaIlpaBJIeHa Ha JIOCTHI)KEHUE OOYYalOIMMUCS CIEAYIOIUX JIMYHOCTHBIX
pe3yJibTaTOB:

1) B LIECHHOCTHO-OPUEHTAIIMOHHOM cepe - UyBCTBO TOPAOCTH 38 POCCHUICKYIO XUMHUYECKYIO
HayKy, T'YMaHU3M, OTHOILLICHHUE K TPYAY, LEICyCTPEMIICHHOCTb, CAMOKOHTPOJIb M CAMOOLICHKA,

2) B TPYIOBOii chepe - TOTOBHOCTh K OCO3HAHHOMY BbIOOPY JalbHEHIIel 00pa30BaTeIbHOM
TPAeKTOPUH;

3) B mo3HaBareNbHOW (KOTHUTHBHOMW,MHTEIUICKTYalbHOW) chepe —MOTHBALUS Y4YCHUS,
YMEHUE YNPABIIATh CBOEH MO3HABATEIBHOM 1€ATEIBHOCTHIO.

MertanpeaMeTHbIMUA  Pe3yJIbTATAMH OCBOCHMSI  BBIIIYCKHUKAMU OCHOBHOM  LIKOJIBI
IIPOrpaMMBbI 110 XUMUU SBJISIFOTCS:

1) BrajcHUWE YHUBEPCAIbHBIMH  ECTECTBEHHO-HAYYHBIMH  CIIOCOOAMH  JICSITEIbHOCTH:
HaOJII0/IEHUE, U3MEpPEHUE, DOKCIIEPUMEHT, Yy4eOHOEe HCCiIel0BaHUE; NMPUMEHEHHE OCHOBHBIX
METOJIOB TO3HaHHs (CUCTEeMHOMH(OPMAIIMOHHBIA aHaIu3, MOJEIUPOBAHUE) IS HU3YyUCHUs
Pa3IMYHBIX CTOPOH OKPYKAIOLIEH IEMCTBUTEIIBHOCTH;

2) WCTIOJIb30BaHUE YHHBEPCAJIBHBIX CIIOCOOOB JICATEIBLHOCTH IO PEIICHUIO MpolieM U
OCHOBHBIX HWHTEJUIEKTYAJIbHBIX OIEpalMi: HCIOJIB30BAHNE OCHOBHBIX HWHTEJUIEKTYaJbHBIX
ornepauuii: (GopMyIuMpOBaHME TUIOTE3, aHaJIM3 W CHHTE3, CpaBHeHue, 00oOIIeHue,
CHUCTEMAaTH3alus, BbISIBJICHUE TPUYMHHO-CIIEACTBEHHBIX CBSI3€H, TOMCK aHAJIOTOB;

3) yMeHue reHepupoBaTh UIICH U ONPEICNIATh CPECTBA, HEOOXOIUMBIC ISl UX PEeaTU3aIliH;

4) yMeHHE ONpeessaTh LeNU U 33/1a4H eITeIbHOCTH, BHIOUPATh CPEICTBA PeaTn3allii EeTH
Y IPUMEHSATH WX Ha MPAKTHKE;

5) MCTONb30BaHUE PA3UYHBIX HCTOYHUKOB IS MOJYYCHHS XHMHUYECKOH HWH(OpMAaInu.
IIpeaMeTHBIMHM pe3yibTaTaMHM OCBOEHHUs BBITYCKHMKAMH OCHOBHOM IIKOJBI IPOTrpamMMbl IO
XUMUU SABJISIFOTCS:

1. B no3naBatenpHOI cdepe:



- J1aBaTh OIPENENIECHUS U3YyYCHHBIX MOHITUMN: BEIIECTBO (XMMUYECKMH 3JIEMEHT, aToOM,
HOH, MOJIEKYJa, KPUCTAIIINYECKAs PEIIETKA, BELIECTBO, IPOCTHIC U CII0KHBIE BELIECTBA,
XUMHYecKas popMyiia, OTHOCUTENIbHAs aTOMHAsl Macca, OTHOCUTENIbHAs MOJIEKYJIIpHas
Macca, BaJIEeHTHOCTb, OKCH/Ibl, KUCJIOThI, OCHOBAaHHUs, COJIH, aM()OTEpHOCTh, UHIUKATOD,
NEPUOINYECKUN 3aKOH, IEPUOIUYECKasi CUCTEMa, NEPUOIMIecKas TabauIa, U30TOIIbI,
XUMUYECKasl CBsI3b, 3JIEKTPOOTPULATEIBHOCTb, CTEHNEHb OKUCIIEHUS, 3JIEKTPOJIUT);
XUMHYECKas peakuus (XMMUYECKOe ypaBHEHME, I'C€HETHYeCKas CBs3b, OKHUCIEHHE,
BOCCTAHOBJICHUE, AIEKTPOIIUTUYECKAS TUCCOLMALINSL, CKOPOCTh XUMUUYECKON PEAKIIUN);

- ¢dopmynupoBats nepuoandeckuii 3akon /I.M1.MeneneeBa u pacKpbeIBaTh €ro CMBICT; -
OIHUCHIBAaTh JEMOHCTPALIMOHHBIE M CaMOCTOSITEJIBHO IIPOBEIEHHBIE JKCIIEPUMEHTBI,
UCHOJb3Ys /ISl 3TOTO €CTECTBEHHBIN (PYCCKUI, POJHOMN) A3BIK U SI3bIK XUMUHU;

- ONMCHIBATh U Pa3INyaTh U3Y4YCHHBIE KJIACChl HEOPraHMYECKUX COCIUHEHUM, IIPOCTBIE U
CJIOKHBIE BEIIECTBA, XUMUYECKUE PEAKLUY;

- KJaccu(UIMPOBATh U3yUYEHHbIE OOBEKTHI U SIBJICHUS;

- HaOII0/1aTh AEMOHCTPUPYEMbBIE U CAMOCTOSITENILHO MPOBOIUMBIE ONBITHI, XUMHUUECKUE
peaxkiuuu, NpoTEeKarolIie B IPUPOJE U B OBITY;

- JeaTh BBIBOJBI M YMO3AKJIIOUEHUS U3 HAOMIOAECHUH, HW3YYEHHBIX XHMHUYECKUX
3aKOHOMEPHOCTEH, IIPOrHO3UPOBATH CBOMCTBA HEU3YYEHHBIX BELIECTB I10 aHAJIOTUU CO
CBOMCTBAMHU U3YYCHHBIX;

- CTPYKTYpUPOBATh U3YUEHHBIN MaTepuall U XUMHUYECKYIO HH(POPMALIHIO, TOTyYEHHYIO U3
JIPYTUX UCTOYHHUKOB;

- MOJEIIMPOBATh CTPOCHHE aTOMOB JIEMEHTOB IIEPBOIO - TPETHETO IEPUOAOB, CTPOCHUE
MIPOCTEUIINX MOJIEKYIL.

B nieHHOCTHO-OpHEHTAaMOHHO cdepe:

- aHAJIM3UpPOBATh W OLIEHUBATh IOCIEACTBUS IS OKpYXaromeil cpenbl OBITOBON U
MIPOM3BOJICTBEHHON JIESITENILHOCTH YeJIOBEKa, CB3aHHOM C 1epepaboTKON BEIIECTB;

- pa3bACHATH Ha IMpuMepax (MPUBOAUTH MPUMEPHI, MOATBEPHKAAOIINE) MaTepuaibHOe
€IMHCTBO M B3aMMOCBS3b KOMIIOHEHTOB KMBOM M HEXMBOM IMPHUPOIBI U YEJIOBEKA KAK

Ba’)KHYIO YaCTb3TOT'O CANHCTBA,



- CTPOUTH CBOE TOBEJCHHWE B COOTBETCTBHH C MPHUHIIUIAMH OCPEKHOTO OTHOUICHHUS K
IPHUPOJIC.

3. B tpynoBoii chepe:

- TUTAHUPOBATh W MPOBOJUTH XUMHUECKUN IKCIIEPUMEHT;

- WCIOJIL30BaTh BEIIECTBA B COOTBETCTBUU C HMX NpPEIHA3HAYCHHEM W CBOWCTBAMH,
ONMCAaHHBIMK B WHCTPYKIHAX 10 TpuMeHeHuto. 4. B cdepe Oe3omacHocTn
KHU3HECATCIILHOCTH

- OKa3bIBaTh MEPBYIO MOMOIIb TIPU OTPABJICHUSX, 03KOTAX HIIPYTHX TPABMaX, CBSI3AHHBIX C

BEIIECTBAMH U JJA0OPATOPHBIM 000PYOBAHUEM.

2. ConepskaHnue OCHOBHOI0 001ero oopasopanusi mo Xumuu 8-9 kiaccol
(npaxmuueckas uacms (nadopamopHsie padomvl, ONbINbL U OEMOHCMPAYUL) YUEOHO20
cooepiicanus npeomema yCuieHa MamepuaibHo-mexnuyeckou oazou yenmpa «Touka pocmay,

UCnoJ1b3yemozo onn peanuzayuu 06pa303ameﬂbnbtx npozpamm 6 pamkax npenodaeanu}l xwmm)

8 knacc

BBenenue

[Tpenmer xumuu. MeTonbl NO3HAHUS B XMMHUU: HAOMIOACHUE, HKCIIEPUMEHT, MOJICINPOBAHUE.
HcTouHMKM XHMMHUYECKOM UWHpOpMalnuu, ee IMOoJydyeHHe, aHalu3 U MpeJCTaBlIEHHE €ro
pe3ynbraroB. IloHATHE O XMMUYECKOM 3J€MEHTE U (popMax €ero CymecTBOBaHMS: CBOOOJHBIX
aToMax, MPOCTBIX M CIOXKHBIX BewecTBax. IIpeBpamenus Bemects. OTaMYME XUMHYECKHUX
peakuuii oT pu3nUecKux siBieHU. Ponb XuMHUM B )KHM3HU 4yenoBeka. XeMopuius 1 xeModoous.
Kpatkue cBeieHHs U3 HCTOPUY BO3ZHUKHOBEHUS U Pa3BUTHS XUMHUH. POJIb OTEUECTBEHHBIX YUEHBIX
B CTaHOBJICHUH XUMHUYECKOWHaykun — pabotsl M. B. JlomonocoBa, A.M. bytneposa, /. 1.
MenpeneeBa. XuMHUecKass CUMBOJIMKA. 3HAKW XMMHWUYECKUX DJIEMEHTOB U IPOUCXOKJIECHUE HUX
Ha3BaHUU. Xumudeckue Gopmynasl. MHmekcsl u kodddummeHTsl. OTHOCUTENBHBIE aTOMHAsT U
MOJIEKYJIApHass Macchl. lIpoBeneHHe pacdeToB MacCOBOM [OJIM XUMHYECKOIO JJIEMEHTa B
BellecTBe Ha OCHOBe ero (opmynbl. Ilepuonuueckas cucrema xumudeckux snementon J[. U.
MemnneneeBa, ee CTpyKTypa: Majble 1 O0JIbIINE EPUOAbI, IPYHIbI U noArpynmsl. [lepuonnyeckas

CHUCTeMa KakK CIPaBOYHOE MOCOOME Il TONYYeHHUs CBEISCHUN O XHMHUYECKUX DIIEMEHTaX.
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JemoncTpanuu. 1. Moxaenu (mapocrepxHeBbie U CTioapra—bpurie6a) pa3nuaHbIX TPOCTHIX U
CJIOXHBIX BEILIECTB.

2. Konnexkuus cTeKIsTHHON XUMHUecKoi nocyabl. 3. Kosuiekius MaTepuanoB U U3AEIUi U3 HUX
Ha OCHOBE antoMuHus. 4. BzaumozeiicTBue MpaMopa ¢ KUCIOTOW U MOMYTHEHUE HM3BECTKOBOM
BOJIBI.

JlabopaTopubie omnbITbl. 1. CpaBHEHHE CBOMICTB TBEpABIX KPHUCTALUIMYECKUX BELIECTB H
pactBopoB. 2. CpaBHEHHE CKOPOCTH HCHApEHUs BOJbI, OJIEKOJIOHA M ATHJIOBOTO CIUPTa C
(bUIBTPOBAIBHON OyMaru.

Tema 1. ATOMbI XUMHYECKHX 3JIEMEHTOB

ATOMBI KaK (pOpMa CyIIECTBOBAHHS XUMHUECKUX AJIeMEHTOB. OCHOBHBIE CBEJCHHUS O CTPOCHHUH
aToMoOB. JloKa3aTenbCTBa CIOXKHOCTU cTpoeHus aromoB. OmnbiThl Pesepdopna. [lnanerapnas
MOJIeJIb CTPOCHHUS aToMa.

CocTaB aTOMHBIX fJ€p: IPOTOHBI, HEUTPOoHBL. OTHOCUTENbHAs aTOMHas Macca. B3zauMocBs3b
HNOHSITUH «TIPOTOH», KHEUTPOH», KOTHOCUTEJIbHASI aTOMHAsl Macca.

M3MeHeHne uucia MpPOTOHOB B siIpe aroMa —OOpa30BaHUE HOBBIX XUMHUYECKHX 3JIEMEHTOB.
H3meHeHne uncina HEHTPOHOB B fAIpe aroma —oOpa3zoBaHue u30TONOB. COBpeMEHHOE
ornpezeNieHue MOHITUS «XUMHYECKUH 37eMeHT». M30Tomnbl Kak pa3HOBUIHOCTH aTOMOB OJHOIO
XUMHYECKOI0 JIEMEHTA.

OnexTpoHbl. CTpOEHHUE IIEKTPOHHBIX YPOBHEN aTOMOB XUMUYECKHUX 2JIEMEHTOB MAJIbIX IEPUOOB.
[TonsiTve 0 3aBEPIIEHHOM JIEKTPOHHOM YpPOBHE.

Ilepnoguueckas cuctema xumudeckux snemeHToB . M. MenzaeneeBa U CTpoe€HHE aTOMOB —
(bu3nyecKuil CMBICI MOPSIIKOBOIO HOMEpA 3JIEMEHTa, HOMepa I'pYIIbl, HOMEpa epuoa.
M3MeHeHune uncia 371eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUUYECKOTO 3JIEMEHTa
— oOpa3oBaHHe MOJIOXKUTEIbHBIX M OTPULIATEIbHBIX MOHOB. MOHBI, 00Opa3oBaHHBIE aTOMaMH
METAJIJIOB U HEMETaIOB. [IpHUMHbBI H3MEHEHHS METAIUIMYECKUX U HEMETAJUIMUECKUX CBOMCTB B
nepuoaax u rpynnax. O6pazoBanue OMHapHBIX coequHeHnid. [TonsTne 06 HOHHOM CBs3U. CXeMBbI
00pa3oBaHMUsI MOHHOM CBSI3HU.

B3aumopeiicTBie aTOMOB 3JIEMEHTOB-HEMETAJIOB MEXKIY c000i1 — 00pa3oBaHuE JIBYXaTOMHBIX
MOJIEKYJI MpPOCThIX BenlecTB. KoBajeHTHasl HENoJIsApHAas XUMUYECKas CBSI3b. ODJIEKTPOHHBIE U

CTPYKTYpHbIE (popMyiibl. B3anmozaelicTBE aTOMOB HEMETANIOB MeXAy co00i — oOpa3zoBaHHE
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OMHApHBIX COEAMHEHUN HEMETaIOB. DIIEKTPOOTpULIaTeNbHOCTh. KoBaileHTHas MosipHas CBSI3b.
[ToHsiTHE O BaJIGHTHOCTH KaK CBOMCTBE aTOMOB 0Opa30BHIBaTh KOBAJICHTHBIC XUMHUYECKUE CBSI3U.
CocraBnenue popmysn OMHAPHBIX COCIUHEHHM MO BaJleHTHOCTH. HaxokJeHue BaJIEHTHOCTH I10
dbopmysie OMHAPHOTO COSAMHEHUS.

B3aumopeiicTBiue aT0MOB METaNIOB MEKIY 000 — 00pa3oBaHrEe METATUTMUECKUX KPUCTAJIIOB.
IlonsiTHE O METAIIINYECKOH CBS3H.

JemMoncTpanuu. Mojenu aToOMOB XHMMHUYECKHX dieMeHToB. Ilepuoauueckas cuctema
xuMuueckux anemeHToB J[. M. MenaeneeBa (paznuyuabie GopMBI).

JlaGopaTtopHble onbIThL. 3. MoaenupoBaHue MPUHIMIA ACHCTBHUS CKAaHUPYIOLIET0O MUKPOCKOIIA.
4. W3roroBiiecHHEe MOJENCH MOJEKYJl OWHApHBIX COeAMHECHHU. 5. W3TroTOBIIEHWE MOJICIH,
WJUTIOCTPUPYIOLLEH CBOMCTBA METAJUIMYECKOU CBS3H.

Tema 2. IIpocTble BemecTBa

[Tonoxenne MeTamuioB U HeMeTauioB B lleprognyeckoi cucreMe XUMUUECKUX 3JieMeHTOB /1.
N.MenneneeBa. Baxxneliue mpocTbie BellecTBa — METAUIbl (3KeIe30, aJlOMUHUHN, KalbIHA,
MarHuii, HaTpui, kamwmif). OOmme ¢u3nveckue CBOWCTBA METAJUIOB. BakHeilmme mpocTsie
BEIIIECTBA-HEMETAIUIbI, 00pa3oBaHHBIE aTOMaMH KHCJIOPO/a, BOAOPOJa, a30Ta, cepsl, (ocdopa,
yraepojia. MoJekynbsl OpPOCThIX BEHIECTB-HEMETAUIOB — BOJAOPOJA, KHUCIOpOJAa,  a3oTa,
rajioreHoB. OTHOCHUTEIbHAs MOJIEKYJIsipHas Macca. CliocOOHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB
K 00pa30BaHUIOHECKOJIBKUX IMPOCTHIX BEHIECTB — AJUIOTPOIHUs. AJIOTPONHBIE MOIUPUKAIINU
kucnopona, pocdopa, onoBa. Merauinyeckue 1 HEMETaINUYEeCKUE CBOMCTBA MPOCTHIX BEIECTB.
OTHOCUTEIHHOCTD 3TOTO TTOHSITHSI.

Uucno Asoragpo. KommuectBo BemiectBa. Moinb. MonsipHas Macca. MouspHbli  00beM
ra3oo0pa3HbIX BellecTB. KpaTHble eIMHUIIBI U3MEPEHHS KOIMYEeCTBa BEIIeCTBA — MUJUIUMOJb U
KWJIOMOJIb, MUWJUIAMOJISIPHAsE W KWJOMOJISIpHasT MacChl BEIIECTBA, MUJUTUMOJIAPHBIA U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

PacyeTsl ¢ MCIOIB30BaHUEM MOHATUN «KOJMYECTBO BELIECTBAY, «MOJSIPHAs Maccay, «MOJISPHBIN
00BEM Ta30BY», «IUCIO0 ABOTAIPOY.

JNemoncrpanuu. Ilonydenue o3ona. OOpasupl 6eI0ro M CEporo 0JioBa, OEIOro M KPacHOTO
docdopa. HekoTopsie METAIIIBI U HEMETALIBI C KOJMYECTBOM BemiecTBa 1 Moiab. MoJspHBIi

00beM ra3000pa3HBIX BEIIECTB.



JlaGoparopHble onbIThbl. 6. O3HaKOMJIEHME C KOJUIEKIMEW MeTauioB. 7. O3HaKOMJIEHHE C
KOJUJIEKIIMEH HEMETAJIOB.

Tema 3. CoennHeHUSI XUMHYECKHX JIEMEHTOB

Crenenp oxucieHus. CpaBHEHHE CTENEHU OKHMCIEHHUS W BajleHTHOCTU. OnpeseneHue CTENeHu
OKHCJICHHSI JIEMEHTOB B OMHApHBIX coeinHeHUsIX. CocTaBieHne GopMys OMHAPHBIX COCIUHEHUH,
o0mmmii croco0 uxX Ha3BaHHM.

bunapHbple coelMHEHMsI METalJIOB M HEMETaJJIOB: OKCHUIBI, XJIOPHUAbL, Cylb(uAbl U IIp.
CocraBnenue ux ¢popmyin. buHapHble coeTUHEHNsS HEMETAUIOB: OKCHJBI, JIETY4ne BOJOPOTHBIC
COEIMHEHUS, UX COCTaB U Ha3BaHusl. [IpencraBuTenu OKCHIO0B: BOJa, YIIIEKUCIIbIN a3, HeraleHas
u3BecTh. [IpencraBuTenu aeTy4nx BOJIOPOAHBIX COEAUHEHUIN: XJIOPOBOIOPO U aMMUAK.
OcHoBanus1, MX COCTaB ¥ Ha3BaHuA. PacTBopuMocTs OCHOBaHU B BoJe. I IpencraBuTenu menoven:
TUAPOKCUBI HATpus, Kanus U Kanblud. [loHsTue 00 MHAMKAaTOpaXx U KaueCTBEHHBIX PEAKIUAX.
Kucnotsl, ux cocraB u HasBanus. Kinaccudukauus kucinor. IIpencraBurenn KUCIOT: cepHas,
consiHas, as3otHad. lloHarue o mkane kucinotHoctH (mkana pH). V3meHeHue okpacku
WUHJUKATOPOB.

Conu Kak NpoU3BOAHBIE KUCIOT U OCHOBAHUM, UX COCTAaB U Ha3BaHUA. PacTBOpUMOCTB cOlel B
Bozie. [IpencraBurenu coneit: xyopu HaTpus, kKapOoHaT U Gocdart KambIusl.

AMopdHbIE 1 KPUCTAJUINYECKHE BEILIECTBA.

Me:xMoeKyaspHble B3aUMOACHCTBUS. THIIBI KPUCTATUINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB
BELIECTB OT TUIIOB KPUCTAIUIMYECKHUX PELIETOK.

YucTele BemiecTBa U cMecH. [Ipumepsl )KUIKUX, TBEPABIX M ra3000pa3HbIX cMmecell. CBoHCTBa
YHCTHIX BellecTB U cMeceil. Mx coctaB. MaccoBast 1 00beMHast 1071 KOMIOHEHTa CMECH.

PaC‘leTH, CBA3aHHBIC C UCIIOJIb30BAHUECM IMOHATHA «IO0JIS.

JemoncTpanuu. O6pa3isl OKCUOB, KUCIOT, OCHOBAHHI U coJieil. MoJienn KpUCTaINTHYECKUX
pEeLIeTOK XJIOpUAA HATpHsl, anMasa, okcuaa yraepoaa (IV). KuciaoTHo-1ieno4uHble HHIMKATOPSI,
MU3MEHEHHE UX OKPAcKU B PA3IMYHBIX CpPElax. YHUBEPCAIbHBI MHIUKATOP U U3MEHEHHUE €ro
OKpacKH B pa3nuHbIX cpenax. [kama pH.

JlabopaTopHbie onbIThl. 8. O3HAKOMJIEHHE C KOJUIEKIMEN OKCHAOB. 9. O3HAKOMIIEHHE CO

CBOMCTBAMHU aMMHAaKa.



10. KauecTBeHHasi peakiusi Ha yriaekucisli ra3. 11. Onpeaenenue pH pacTBOpoB KHCIIOTHI,
I1EJI0OYU U BOJIBL.

12. Onpenenenne pH JIMMOHHOTO M SIOJOYHOTO COKOB Ha cpe3e IioaoB. 13. O3nakomieHHE ¢
KOJUIEKIIUEHN COJIEH.

14. O3HakomileHHE C KOJUIEKLIMEHW BEIIECTB C Pa3HbIM THUIIOM KPHUCTAUINYECKOW PEIIETKH.
N3rotornenne mMojaeneld KpUCTALIMYSCKUX pemeTok. 15. O3HakomiieHHe ¢ 00pa3lioM TOpPHOM
HIOPOJIBI.

Tema 4. I3MeHeHUus NPOMCXOAsIIMeE ¢ BellleCTBAMHU

[TonsiTue siBEHU, CBSI3aHHBIX C U3MEHEHUSIMH, TPOUCXOSIINMU C BEIIECTBOM.

SIBneHus, cBsi3aHHBIE C U3MEHEHHEM KPUCTAINTMYECKOTO CTPOEHUS BEILIECTBA MPU MOCTOSHHOM
ero cocraBe, — (usmueckue sBieHUA. DU3NYECKHE SBICHUS B XUMHUU: JUCTHIUISAIIHS,
KPUCTAJIJIN3AIMsl, BBIIAPHBAHUE U BO3TOHKA BEIIECTB, PUIBTPOBAHKE U IIEHTPU(YTHPOBAHUE.
SIBienusi, CBI3aHHBIC C U3MEHEHHEM COCTaBa BEIECTBA, — XMUMHUYECKUe peakiuu. [Ipu3Haku u
YCIIOBUS IPOTEKAHUS XUMUYECKUX peakluil. Briienenne TeroThl U CBeTa —pPeaKIMi TOPEHHUSI.

[TousiTue 00 2K30- U OHAOTCPMUYCCKUX PCAKIIHAX.

3aKOH COXpaHEHMsI Macchl BEIIECTB. XHMMHWUYECKHE YpPaBHEHHUSA. 3HAYCHHE HWHICKCOB U
ko3¢ ¢umenToB. CocTaBieHNE ypaBHEHUN XUMUYECKUX pEaKLUi.

Pacuersl mo xumMuueckuM ypaBHeHUsIM. Pelienue 3a7a4 Ha HaX0KJEHHE KOJIMYECTBA, MACChI MU
o0beMa MPOAYKTa peakiiy 10 KOJIMYECTBY, MAacCe UM 00bEeMY HCXOIHOTO BellecTBa. PacueTsl ¢
MCIIOJIb30BAHUEM TOHATHUS «OJIS», KOT1a UICXOJAHOE BEIIECTBO JAaHO B BUJIE PACTBOPA C 3a/laHHOMI
MacCOBOH J10JI€M pACTBOPEHHOI'O BEIIECTBA UJIU COAEPKUT ONPEACICHHYIO JIOII0 TPUMECEH.
Peakuuu pasznoxenus. I[lpencraBieHne o CKOpocTH XMMHMYECKUX peakuui. Katanuzatopsl.
®epmenThl. Peakinu coennnenus. Katanuruueckue 1 HeKaTaTUTUYECKHE PEAKLUU, 00paTUMbIe
U HeoOpaTuMble peakiuu. Peakuuu 3amenieHus. Ps akTHBHOCTH METaJUIOB, €0 UCIOJIb30BaHKE
JUIsL TIPOTHO3MPOBAHUS BO3MOXHOCTH MPOTEKAaHUS PeakIUil MEX]y MeTaulaMd U KHCIOTaMH,
peakuuil BBITECHEHUSI OJTHUX METANIOB U3 PACTBOPOB HX COJEHW IPYrMMM MeTajiaMu. Peaknuun
oOmena. Peakuuu HeliTpanu3anuu. Y cIoBUs IPOTEKAaHUs peaklinii oOMeHa B pacTBOpPax J0 KOHIIA.
TuIbl XUMUYECKUX PEAKUMN Ha NPUMEpPE CBOMCTB BOJBI. Peaknus pa3ioKeHHs —IJEKTPOIIN3
BOJBI. Peakiuyu coeqMHEHNsI —B3auMO/IENCTBUE BOJIbI C OKCUAAMH METAJNIOB M HEMETAJLIIOB.

VYcnoBue B3auMOJEHCTBUS OKCUI0B METAJIJIOB M HEMETAJNIOB € BOAOU. [[oHSATHE «TUAPOKCHUIBIY.
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Peakiun 3amenieHus: —B3aMMOICHCTBHE BOABI ¢ MeTaymlaMu. Peaknmm oOMeHa —THAPOIIN3
BELIECTB.

JNemoncrpanuu. [Ipumepsl ¢pu3nveckux sBICHUI: a) ruiaBaeHue napaguHa; 06) BO3roHKa Hoja
W1 OEH30MHOM KHCIIOTHI; B) paCTBOPEHUE OKPAIICHHBIX COJIeH; I') Au(Qy3Hs TyIIUCTHIX BEIIECTB
C Topsed JamMIoykd HakanuBaHus. [IpuMmepbl XMMUYECKHX SIBICHUN: a) TOpPEHHE MarHus,
docthopa; 6) B3ammoaeicTBUE CONSHOW KHCIOTBI C MPAaMOPOM HWJIM MEJIOM; B) TOJY4EHHUE
ruapokcuaa menu (11); r) pacTBopeHue nosrydeHHOro THAPOKCH 1A B KUCIIOTAX; /1) B3aUMOJICHCTBHE
okcuaa menu (I1) ¢ cepHOl KMCIOTOM IPpU HarpeBaHUHU; €) pa3oKEHUE TIepMaHTraHaTa Kalus; )
pasyioKeHUe MEePOKCUIa BOAOPO/IA C TIOMOIIBIO AUOKCH/Ia MapraHla M KaTajaasbl KapTodens nin
MOPKOBH; 3) B3aUMO/ICIICTBHE pa30aBICHHbBIX KHCIOT C METAJIIIAMH.

JladoparopHnsblie onbIThl 16. [IpokanuBanue Menu B IJIAaMEHU COUPTOBKU. 17. 3aMelieHue Meau
B pactBope xsopunaa meau (1) xenezom.

Tema S. [IpakTtukyml1.
IIpocTeiimme onepanuu ¢ BemecTBOM

1. IlpaBuia TexHuKM 0€30MaCHOCTH NP paboTe B XMMUUecKoM kabuHerte. [Ipuemsl oOparieHus ¢
71a00paTOpHBIM O0OPYAOBAaHMEM M HarpeBaTelbHbIMU Hpubopamu. 2.04MCTKa 3arps3HEHHON
noBapeHHoM conu.3.HaOmroneHus 3a U3MEHEHUSIMH, POUCXOAAIIUMU C TOpAIel CBE4OH, U UX
onucaHue (IOMalIHUM SKcrepuMeHT). 4. AHaIM3 MOYBBI M BOABI (JJOMAIIHUN 3KCIIEPUMEHT). 5.
[Tpusnakn xumudeckux peakuuil. 6. IIpurorosieHue pacTBopa caxapa M pacyeT €ero MaccoBOH
JI0JI B PaCTBOPE.

Tema 6. PactBopenue. PactBopbl. CBOMCTBA pAaCTBOPOB 3JICKTPOJIUTOB

PactBopeHune kak (pusnko-xumudeckuil npouecc. [ToHaTHe 0 ruaparax ¥ KpuUCTaJUIOTHApATAX.
PaCTBOpI/IMOCTI). KpI/IBI)IepaCTBOpI/IMOCTI/I KakK MOJCJb 3aBHCHUMOCTHU PACTBOPHUMOCTU TBEPABIX
BEILECTB OT TeMIeparypsl. HachlleHHbIEe, HEHACHIIICHHBIE U NIEPECHILLEHHBIE PACTBOPHI.

3HaveHHe pacTBOPOB JIJIsi TPUPOJIBI M CEITBCKOTO XO3SIHCTRA.

[TonsiTie 00 ANMEKTPOTUTHYECKON TUCCOLMAIUU. DIEKTPOJUTHI M HEIIEKTPOIUTHL. MeXaHu3M
JIUCCOITHAITMN DJIEKTPOJIMTOB C Pa3IMYHBIM XapakTepoMm cBsi3u. CTENeHb SJIEKTPOJIUTUUECKON
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIHUTHI.

OCHOBHBIE MOJIOKEHUS TEOPUH NEKTPOIIUTUUECKON Arccounany. NoHHbIe ypaBHEHUS peaKIluil.

Peakiun oOMeHa, naymue 10 KOHIIa.



Knaccudukanmst HOHOB 1 UX CBOMCTBA.

Kucnotel, ux xnaccudukarmus. Jluccormumanus KHCIOT M WX CBOWCTBA B CBETE€ TEOPHH
AIEKTPOIUTUYECKON Arcconnani. MoneKyJIsspHble 1 MOHHBIC YPAaBHEHUS PEaKIIUiA.
B3aumoneiicTBue KUCIOT € MeTaUIaMU. DJIEKTPOXUMHUYECKUM PpsiJi HANPSHKEHUM METaJLIOoB.
B3auMopeiicTBue KUCIOT C OKCHJIaMH METaJUIOB. B3anmoelcTBre KHUCIOT ¢ OCHOBAHUSIMU —
peakiusi HeWTpanu3anud. B3auMonelHCTBHE KHCIOT C CoONsAMU. VIcronb3oBaHWE TaOIUITBI
PacTBOPUMOCTH JIJIs1 XapAKTEPUCTUKN XUMHUUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kiaccuduxamus. Juccounanus OCHOBaHUM U HMX CBOICTBa B CBETE€ TEOpPUU
ANEKTPOJIUTUYECKON auccounanuu. B3auMonencTBue OCHOBaHUK C coisiMH. Mcronb3oBaHHe
TaOIMIBI PACTBOPUMOCTH VISl XaPAKTEPUCTUKU XUMHUYECKUX CBOMCTB OCHOBAHUM.

BzauMmoenicTBye 1IEI0UEN C OKCUIAMU HEMETAIJIOB.

Conu, uxX auccouuanuss W CBOICTBA B CBETE€ TEOPHHM SJIEKTPOJIUTUYECKON IUCCOILUAIIH.
B3aumoneiicTBue coneii ¢ Merauramu, 0COOCHHOCTH 3THX peakiuil. B3ammopeicTBue comeit ¢
consiMu. Mcnonb3oBaHue TaOIUIIBI PACTBOPUMOCTH AJI XapaKTEPUCTUKUA XUMHYECKHX CBONCTB
coJiei.

O06o061IeHre cBeIcHHI 00 OKCHAAX, NX KIACCH(UKAIIUU H CBOWCTBAX.

'enernueckue psapl MeTalla W HeMeTaula. [ eHeTHdeckass CBsI3b MEXIy KIaccamu
HCOPTaHNYCCKUX BCIICCTB.

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC peCaKkuu.

Omnpenenenne CTeneHel OKHUCIEHUS Ul 3JIEMEHTOB, 00pa3yroIMX BEIIECTBAa Pa3HbIX KIIACCOB.
Peakiun MOHHOrO OOMEHa M OKHCIMTEIbHO-BOCCTAHOBUTENbHBbIE peakuuu. OKUCIUTENb U
BOCCTaHOBUTEIb, OKUCIIEHUE U BOCCTaHOBJIEHHE. COCTaBIIEHNE ypaBHEHUN
OKHCIUTEIbHOBOCCTAHOBUTENIBHBIXPEAKIIUI METOJIOM 3JIEKTPOHHOTO OajaHca.

CpolicTBa MNpOCTBIX BEUIECTB —METAUIOB M HEMETAJIOB, KHCIOT M COJIEH B CBETE
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHBIX PEAKIIHI.

JleMoHcTpanuu. VcrbTaHue BEECTB U UX PACTBOPOB HA JIEKTPONPOBOJHOCTh. 3aBUCUMOCTb
AJIEKTPONPOBOJAHOCTH YKCYCHOM KHCIOTBI OT KOHUEHTpaluu. J[BUKEHUE OKPAIICHHBIX HOHOB B
ANIEKTPUUECKOM IoJie. BzaumoaeiicTBue IMHKA ¢ CEPOM, CONSTHOM KucinoTol, xnopuaom meau (II).

I'openue marnus. BzaumoneiicTBue XJIOPHOU U CEPOBOJOPOIHON BOJIBI.

JladopaTropHublie onbIThl 18. B3anmoelicTBre pacTBOPOB XJIOpH/Ia HATPHUS M HUTpaATa cepedpa.
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19. TlomydyeHue HEpacCTBOPUMOIO THUIPOKCHAA M B3aWMOJICUCTBHE €ro ¢ kuciaotamu. 20.
BsauMmoneiicTBue KUCIOT ¢ ocHOBaHMAMU. 21. B3auMonelicTBue KUCIOT C OKCUIAMU METaJJIOB.

22. BzaumopencTBue KHCIOT ¢ MeTauiaMu. 23. BzaumonelcTBue KHUCIOT C COISIMH. 24.
BzauMmogeiictBue mienoueil ¢ KuciaoTaMu. 25. BzaumonelicTtBue 1ienoderl ¢ OKCHIAMU
HemeTauioB. 26. BisaumopeiictBue menoueid ¢ comsMu. 27. IlomydeHue u  cBOMCTBa
HEPACTBOPMMBIX OCHOBaHUU. 28. BzaumojeiicTBe OCHOBHBIX OKCHIOB C KHCIOTaMH. 29.
BzaumMopeiicTBue OCHOBHBIX OKCHUIIOB ¢ BOomoM. 30. B3amMonelcTBHE KHUCIOTHBIX OKCHIOB C
memouamu. 31. B3anmMoelcTBHE KHCIOTHBIX OKCHJIOB ¢ BOJOM. 32. B3ammopelicTBue cojiei ¢
kucioraMu. 33. Bzaumogelictsue coneil ¢ menoyaMu. 34. B3zanMoaelicTBUE COJIEH ¢ COIAMMU. 35.

BSaHMOHCﬁCTBHC pacTBOpPOB coJiell ¢ MeTalIaMu.

Tema 7. IIpakTukymMm 2. CBOJicTBa pAaCTBOPOB 3JIEKTPOJIUTOB

1. Honnsle peakmuu. 2. YcJIOBHS TEUYEHHS XHUMHUYECKUX pEAKUUNA MEXIy pacTBOpaMu
AJIIEKTPOJIUTOB 10 KoHIA. 3. CBOMCTBa KHUCIOT, OCHOBAaHWW, OKCHUIIOB U coiiei. 4. Perenue
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

[Tpu 1ByX4acoBOM IUIAaHUPOBAHUU MTPOBOAMUTCS TOJIBKO MpaKTHUecKas paboTa 4.
Pe3epBHOe BpemMsi—3— 4.( BO3MOXKHOE HCITOJIb30BAHKE: TPOCKTHAS JEATCILHOCTD )

9 kanacc
(npaxmuueckas uacms (1ad6opamopHsle padomsl, ONLIMbL U OEMOHCHMPAUUL) YUEOHO20
cooepicanus npeomema yCuieHa MamepuaibHo-mexnuyeckou oazou yenmpa « Touka pocmay,

UCRO1b3YeMOo20 o1 peanusayuu 06pa306ameﬂbnblx npozpamm 6 pamkax npenooaeanu}l xumuu)

Beenenue. O01mas XxapakTepuCTHKA XUMHUYECKHUX 3JIEMEHTOB H XHUMHYECKHMX pPeaKkuui
Hepuoauyeckuit 3akon u Ilepuoamueckass cucrema xumm4yeckux djiementos /l. U.

MenaeneeBa
XapakTepucTUKa 3JIEMEHTa MO €ro MOJIOKEHHUI B Ileproauueckor cucTeMe XHMHYECKHUX

sanemenToB JI. . MenneneeBa. CBoiicTBa OKCHIOB, KUCJIOT, OCHOBAaHUM U COJIEH B CBETE TEOPUHU
ANEKTPOJIUTUYECKON AUCCOLMALIMHI U OKHCIICHUSI-BOCCTAHOBIICHHUSI.
[TonsiTre 0 MEPEeXOMHBIX dNeMeHTax. AM(OTEepHOCTh. ['eHeTUUECKUH psT MEPEXOAHOTO dIIEMEHTA.

Ilepuoanueckuii 3akoH u [lepronnueckas cucreMa xumudeckux 3aeMeHToB 1. M. Menneneesa.
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XuMuyeckasi opraHu3anus KUBOW M HEKUBOW MPUPOAbl. XUMHUUYECKUN COCTaB sipa, MAaHTUH U
36MHOM KOpBI. XHMHYECKHME DJIEMEHTHl B KIETKaX JKUBBIX OpraHu3MoB. Makpo- u
MHUKPO3JIEMEHTHI.

OO6o01ieHrne cBeACHU 0 XMMHUYECKMX peakiusax. Knaccudukanus XUMHUYECKUX peakuui Mo
pa3IMYHBIM IPU3HAKAM: «UHCIIO U COCTAB PEAruPyIOLIUX U 00Pa3yIOIIUXCS BEIIECTBY, «TEIJI0BOM
dpdeKT», «HampaBlICHUE», «U3MEHEHHUE CTENEHEW OKHCICHHUS JIIEMEHTOB, OOpPa3yIOIINX
pearupyrolue BellecTBa», «hasza», «UCHOoJb30BaHUE KaTanuzaTopay. lloHaTne o ckopocTu
XUMUYECKON peakuuu. PakTopsl, BAUSAIOIINE HA CKOPOCTh XUMUUYECKUX PEAKIIUM.

KaTanmaTopr M KaTaJus. I/IHFI/I6I/ITOPBI. AHTI/IOKCI/I,I[aHTI)I.

Nemoncrpanuu. Pazmuunsie Gopmer Tabmmisr [I. MI.MenneneeBa. Mogenu aTOMOB 3JIEMEHTOB
1—ro mnepuomoB. Mopenb CTpoeHUs 3e€MHOrO mIapa (MONepeuHbld pas3pe3). 3aBUCHUMOCTb
CKOPOCTH XMMMUYECKON PEAKLUU OT MPUPOJBI PEArHpYyIOIIUX BEUIECTB. 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKON peaklUuu OT KOHLEHTPAlUu pearupyrouux BeUIeCTB. 3aBUCUMOCTb CKOPOCTH
XMMHUYECKON peakluu OT IUIOIIAAM CONPHUKOCHOBEHUS PpEarupyrollux BeLeCTB («KUIAMIMN
CJI0i1»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKLIUU OT TEMIEPaTyphbl pearupyroliux BEeLeCTB.

I'omorenHsIil u reTepOreHHbIN KaTaau3bl. @EepMEHTATUBHBIM  KaTaJln3.

WNurubuposanue.

JladopaTropubie onbIThI 1. [TonydeHue ruipokcuaa IMUHKA U UCCIEA0BAaHUE €T0 CBOMCTB. 2.

MopenupoBanne 1noctpoeHus Ilepmonuueckold CUCTEMBI XMMHYECKMX AJIeMEHTOB /.
N.MenneneeBa. 3. 3aMeleHue xene3oM Meau B pactsope cyiabdara meau (I1). 4. 3aBucumocts
CKOPOCTHM XMMHYECKOM pEaKIMH OT NPUPOJBl PEarupyromux BEIIECTB HA IpUMEpPE
B3aMMOJICHCTBUS KHUCIOT C MeTaulaMU. 5. 3aBUCHMOCTb CKOPOCTHM XHMHUYECKOM pEaKIUH OT
KOHIEHTPALlUU pearupyronux BeIecTB Ha IpUMepe B3auMOICHCTBUS LIMHKA C COJITHON KHCIOTON
pa3IMYHON KOHILIEHTpalMHu. 6. 3aBUCHMOCTb CKOPOCTH XMMHMUYECKON PpEakIMH OT IUIOIIAIu
CONPUKOCHOBEHUSI pEarupyrolux BemecTB. 7. MoaenupoBaHue «KHISIIETO ClIos». 8.
3aBUCHUMOCTh CKOPOCTH XMMHMUYECKON pPEaKIMH OT TeMIEepaTypbl pearupyrolIuX BEIIECTB Ha
npuMepe B3aumojeiictBua okcuna menu (II) ¢ pacTBopoM cepHOM KHCIOTHI pa3IMYHON
TeMriepaTypbl. 9. PasnmoskeHue mepokcuaa BOJOpoOaa ¢ MOMOIIpl0 okcuaa mapranma (IV) u
karanas3pl. 10. OGHapyXeHHe KaTasla3bl B HEKOTOPBIX MUIIEBBIX IpoaykTax. 11. MHrubuposanue

B3aUMOJEUCTBHUS KUCIIOT C METaJllIaMHU YPOTPOIIMHOM.
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Tema 1. MeTa/LJIBI

ITonoxenue meramioB B [lepuoandeckoii cucreme xumuueckux anemeHTos Jl. M. Menpeneesa.
Mertamnyeckas KpUCTaJUIMYECKas pelieTKa M MeTaJUIMdyecKas XHMMHudeckas cBsa3b. OOmme
¢busnueckue cBoiictBa MeTayuioB. CIUlaBbl, UX CBOWMCTBAa M 3HAUCHHE. XMMHUYECKUE CBOMCTBa
METAJIJIOB KaK BOCCTAHOBUTENEH, a TAK)KE B CBETE MX IOJIOKEHUS B JIEKTPOXUMHUUECKOM DSy
HaIPSKEHUN METaJUIOB.

Koppo3ust metaimioB u crocoObl 00pbObI ¢ Hell. Metamael B mpupoze. OOmue crmocodbl ux
MOJIyYEHUSI.

O0masi XapakTepHCTHKA LIeJOYHBIX MeTa10B. Metamisl B npupoje. O6mue crnocodsl ux
nonyueHusi. CrpoeHue artomoB. lllenounble MeTamibl — MpOCThIE BellecTBa. Baxkuelue
COEIMHEHUS ILIEJIOYHBIX METAJUIOB —OKCHJIbl, TUAPOKCUIBI M COJM (XJIOpUIbI, KapOOHATHI,
Cynb(aThl, HUTPATHI), UX CBOICTBA U IPIMEHEHHUE B HAPOIHOM X03s1iicTBe. Kanuiineie ynoOpeHus.
O0mas xapakTepucTHKA 3JieMeHTOB riaBHoi moarpynmsl II rpynnsl. CtpoeHue aTromoB.
[IlenoyHO3€EMENBHBIE METAIIBI — IIPOCTHIE BELECTBA. BaxkHeNWIINEe COeAMHEHNS
I11€JI0YHO3EMEIbHBIX METAJIJIOB —OKCH/Ibl, TUAPOKCHUIBI M COJIU (XJIOPUIbI, KAPOOHATHI, HUTPATHI,
cynbdarsl, ocdarer), IX CBOWCTBA U IPUMEHEHHE B HAPOIHOM XO3SICTBE.

Amomunuii. CtpoeHne aroma, (U3NYECKME M XMUMHYECKHE CBOMCTBA IPOCTOrO BELIECTBA.
CoenvHeHUs allOMHUHUS —OKCHJ U TUAPOKCUI, UX aM(OTepHbIi Xapaktep. Baxknelimue comu
anmomMuHus. [I[puMeHeHne aatoMUHUS U €70 COETMHEHN.

Kenezo. CrpoeHue aroMa, (QU3NYECKME U XHMMHUYECKHME CBOMCTBA IPOCTOTO BEIIECTBA.
I'enernueckue psapl Fe2+ u Fe3+. Baxkueiimme conu xenesa. 3HaYeHHE jKelle3a U €ro
COEIMHEHUH IS IPUPOBI M HAPOJHOTO XO31CTBA.

JemoncTpanuu. OOpasipbl MIEIOYHBIX U IIETOYHO3EMENbHBIX MeTaioB. OOpaslbl CIUIaBOB.
B3anmopeiictBue HaTpus, JUTUS U KalblUsd C BOAOW. B3ammopeilicTBue HaTpus M Mar"us ¢
KHcIopoioM. B3anmopeiictBue MetamioB ¢ HemeTaiamu. [lonydenue ruapokcuos xenes3a (1)
u (III).

JlaboparopHsblie onbIThl 12. B3aumonelncTBue pacTBOPOB KUCIOT U COJIEN ¢ MeTaiiamu. 13.
O3HakomIIeHHE ¢ pyaamu xkenesa. 14. OkpalmrBaHue IaMEeHH COJIIMU MIEJIOYHBIX METAJJIOB. 15.
B3anmoneiictBue kanpiusi ¢ Bogou. 16. [lonydeHne rupokcuia Kaablus U UCCIECIOBAHUE €TI0
ceoiictB. 17. IlomyyeHue TUAPOKCHAA QIIOMHHHMS M HUCCIEJOBAaHME €ro CBOWCTB. 18.
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B3anmopeiicTBue xenesa ¢ conssHon kucioTon. 19. [Tomydenne ruapokcunos xenesa (1) u (I111) u
M3y4YECHUE UX CBOMCTB.

Tema 2. [IpakTukym 1. CBoiicTBa MeTA/UIOBH MX COeIMHEHHH

1. Ocy1iecTBiaeHHE LIEMOYKM XUMHYECKUX TTpeBpaiienuii. 2. [TonydeHue u cBoiicTBa COeIMHEHU I
MeTasuioB. 3. Penienne sKcriepuMeHTaIbHBIX 33/1a4 Ha pacliO3HaBaHUE U TIOJyUYCHHUE COSAMHEHUI

MmeTauioB. [lpu IByX4acoBOM IUTaHUPOBAHUH MPOBOJUTCS TOJBKO MpaKTH4eckas padora 3.

Tema 3. HeMeTaJJIBI

OOmass xapakTepuCTHKa HEMETaJUIOB: TojiokeHue B Ilepuoanueckoit cucreMe XUMHUYECKHX
anemenToB [[. U.MeHneneeBa, 0COOEHHOCTH CTPOCHHS aTOMOB, JIEKTPOOTPUIIATEILHOCTH (D0)
KaK Mepa «HeMeTalmuYHocTu, psia 0. Kpucramimmueckoe cTpoeHHE HEMETAIOB — IPOCTHIX
BEIIECTB. AJUIOTPOIHSI.

duzndyeckue cBoMcTBa HEMETAINIOB. OTHOCUTEIBLHOCTD ITOHATHH «METAJI» U «HEMETAJLIIY.

Bomopon. Ilonoxenue Bomopoaa B Ilepumoamyeckol cucTteMe XUMHUYECKUX 3yemeHToB JI. .
MenneneeBa. CTpoeHne aToMa U MOJIeKYJIbl. DU3MUECKHe U XUMHYECKHE CBOMCTBA BOJIOPO/Ia, €T0
MOJIy4YeHUE U IPUMEHEHUE.

Bopa. Crpoenne mosekynbl. Bomopomnas xumuueckas cBA3b. DU3MUECKUE CBONCTBA BOJIBI.
AHoManuu cBOHCTB BOABI. [ 'mapoduibHble U THAPOPOOHBIE BEImecTBa. XUMUYECKHE CBOMCTBA
Bo/bI. KpyroBopoT BojibI B ipupoze. Bogoouncrtka. Aspanivs Boabl. BeIToBbIE (GUITBTPEIL.

MI/IHepaJ'IBHBIG BOJbI. I[I/ICTI/IJ'IJ'II/IpOBaHHaSI BOJa, €€ MOJY4YCHUE U IPUMCHCHHUC.

O0mas xapakTepucTuka rajoreHoB. CtpoeHue aromoB. [IpocTeie BemiecTBa M OCHOBHBIC
COEZIMHEHUS TaJloreHoB, ux cBoiictBa. KpaTkue cBenenus o xyope, 6pome, pTope u Hoje.

[IprMeHeHne raJoreHoB U UX COEAMHEHHUI B HAPOJIHOM XO35MCTBE.
Cepa. Ctpoenue aToMa, alJIOTPOIHsL, CBOWCTBA U IPUMEHEHHE poMOnUYecKOil cepbl. OKCUIBI cepbl

(IV) u (V]), ux nonydenue, cBoiictBa u npumMeHenne. CepHas KUCIO0Ta U €€ COJIM, MX IPUMEHEHUE
B HapOAHOM Xo03s1iicTBe. [Ipon3BOICTBO CEpHON KUCIIOTHI.

A3or. CTpoeHue aromMa M MOJIEKYJbI, CBOMCTBAa IIPOCTOrO BEIIECTBA. AMMHAK, CTPOEHUE,
CBOMCTBA, MOJy4YEeHHE U TpuMeHeHne. Com aMMOHHS, MX CBOMCTBA U MpuMeHeHne. OKCHIBI a30Ta
(II) u (IV). A3otHas kuciora, ee cBOicTBa U mpuMeHeHue. HUTpaTel 1 HUTPUTHI, MpodIeMa UX

COJACpKaHuA B CEIIbCKOXO0311CTBEHHOM MMpOAYKIIHH. A3oTHBIC y;[06peHH51.
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Docdop. CtpoeHue aToMa, AJTIOTPOIHs, CBOMCTBA 0€10T0 U KpacHOTo (ocdopa, X MpUMEHEHHE.
OcHosHuble coequaeHms: okcu Gochopa (V) u oprodochophnas kucnora, pocharer. DocdopHbie
ya00peHUsI.

VYraepoa. CtpoeHue aroma, auIOTPOIHs, CBOMCTBAa Moaudukanuid, npuMeHeHne. OKCHIIBI
yraepona (II) m (IV), ux cpoiictBa m nmpuMeHenue. KapOoHaThl: KaJbLUT, COJA, MOTAIl, HX
3HaUEHUE B MPUPOJIE U KU3HU YEJIOBEKA.

Kpemunii. CtpoeHue aroMa, KpUCTAUIMYECKU KPEMHUH, €ro CBOMCTBA U NpuMeHeHue. OKcu
kpemuus (IV), ero npupoanpie pazHOBHIHOCTH. CHIIMKAThl. 3HAYCHUE COCIMHEHHUN KPEMHUS B
JKUBOU U HEXUBOY nipupoae. [IoHATHE 0 CUIIMKAaTHON IIPOMBIIUICHHOCTH.

JemoncTpanuu. OOpa3ipl rajoreHoB — IMpPOCThIX BellecTB. B3auMmonelicTBHE Tajlor€HOB C
HaTpUeM, C allOMUHUEM. BbITecHeHHMe XJiopoM Opoma WIM HOJa U3 PACTBOPOB HX COJEH.
BzaumopeiictBue ceppl ¢ MeTalylaMH, BOAOPOIOM M  KHCIOpoaoM. BsaumoneiicTBue
KOHLEHTPUPOBAHHON a30THOM KUCIOTHI ¢ MeAblo. llornomenne yriem pacTBOPEHHBIX BELIECTB
WM Ta3oB. BoccranoBienue Menu u3 ee okcuaa yriem. O0pasisl IpUPOIHBIX COSIMHEHUN XJI0pa,
cepbl, (ocdopa, yraepoma, kpemHus. OOpas3lbl BaKHEUIIMX I HAPOIHOTO XO3SHCTBA
cynb(haToB, HUTPATOB, KapOoHATOB, (hocdaToB. OOpa3Ibl CTEKIIA, KEPAMHKH, [IEMEHTA.
JlabopaTopusie ombiTbl. 20. IlonmydyeHne um pacnoszHaBanue Bopopoza. 21. HMccienoBanue
MOBEPXHOCTHOTO HATsHKEHHsSI BOJAbL. 22. PacTBopeHue mnepmaHraHata Kalds WIA MEIHOTO
Kynopoca B Boje. 23. I'maparamusi o0e3BoxkenHoro cynbdarta meau (II). 24. Usroromnenue
TUIICOBOTO OTHevartka. 25. O3HaKkoMIIeHUE ¢ KOJUTEKIHEeH OBITOBBIX (GUIbTPOB. 26. O3HAKOMIICHHE
C COCTaBOM MHUHEpaJIbHOU BOJbL. 27. KauecTBeHHas peakuus Ha raloreHuauoHsl. 28. [lonyyenue
upacrno3HaBanue kuciopona. 29. I'openue cepbl Ha Bo3ayxe W B kuciopoze. 30. CpoiicTBa
pa3baBieHHOl cepHOil kucnoThl. 31. M3ydeHue cBoiicTB ammuaka. 32. Pacmo3naBanue coseit
ammoHus. 33. CpoiictBa pa3zbaBieHHOW a30THOW  KucnoTel. 34. BzaumoneiictBue
KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ Menwto. 35. ['openme dochopa Ha Bo3myxe M B
kucnopone. 36. PacnoznaBanue Qocdaros. 37. ['openne yris B kucnopoze. 38. Iomyuenue
YTOJIBHON KHCIOTHI M M3ydeHue ee cBoMcTB. 39. Ilepexon kapOboHaTtoB B ruapokapOoHaThl. 40.
Pasznoxxenne runpokap6onara Hatpus. 41. IlomydyeHue KpeMHEBOM KHUCIOTBI U U3yU€HHUE ee

CBOMWCTB.
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Tema 4. [Ipaktukym 2. CBoiicTBa coelMHEHUII HEMETAJLJIOB

1. Pemenue skcnepuMeHTanbHbIX 3anady no teme «lloarpynma ramoreHoB». 2. Pemienue
AKCIIEPUMEHTANIbHBIX 33/1a4 110 TeMe «lloarpymnma kucnoponaay. 3. Pemenue 3xcrnepuMeHTaIbHbIX
3anay o reMe «lloarpynmna azoray». 4. Pemenue skcnepuMeHTalIbHbIX 3a/1a4 110 Teme «lloarpynna
yraepoaay. 5. [lonydyenue, cobupaHue U pacro3HaBaHUE T'a30B.

[Ipu 1ByX4acOBOM INTAHUPOBAHUHU MTPOBOAATCS TOJIBKO IpaKkTuyeckue padotsl 1,2 u 5. Tema

5. O60011eHHe 3HAHUI 10 XUMHUHM 32 KYPC OCHOBHOI mKko.bl. [logroroska k
rocyaapcreeHHoi ntorosoii arrecrauuu (I'A)

[lepuonnueckuit 3akoH u Ilepuoguueckas cucrema xumudeckux snemeHToB J[. .Menzeneesa.
@u3nyecKkuil CMBICI TOPSAAKOBOTO HOMEpa 3JEMEHTa, HOMEpPOB I€pHoJa U TIPYIIIHL.
3aKOHOMEPHOCTH M3MEHEHHS CBOWMCTB 3JIEMEHTOB M WX COCAMHEHUHN B MEpPUOAAX U TPYIIax B
CBETE MPEJICTABIICHNN O CTPOEHUHU aTOMOB 3JIeMeHTOB. 3HaueHue [lepuoanueckoro 3akoHa. Buabl
XUMUYECKUX CBSI3€M W THUIBI KPUCTATMYECKUX PEIICTOK. B3auMOCBS3b CTPOCHHS U CBOMCTB
BEIIECTB.

Knaccudukanus XUMUYECKHMX pEaKIHMi 1O pa3IuyHbIM MpU3HAKaM (YUCIO M COCTaB
pearupyromux 1 00pa3yroNIixcsl BEIIECTB; HAJMUUE TPAHUIBI pa3nena (a3; TEerIoBor 3PQexT;
U3MEHEHUE CTENEeHEW OKHUCIEHUsT AaTOMOB; UCIOJIb30BAaHUWE KaTajau3aTopa; HaIpaBiIeHUE
npotekanus). CKOPOCTh XUMUYECKHX PEaKIuil U (akTopbl, BIusomue Ha Hee. OOpaTUMOCTh
XUMUYECKHUX PEaKIUN U CITOCOOBI CMEIICHHS XUMHUYECKOTO PAaBHOBECHSI.

IIpoctie M cnoxxHble BemiecTBa. MeTamibl M HeMeTauibl. ['eHeTMdeckue psabl MeTallia,
HEMeTallla ¥ epexoqHoro Metamia. OKCUIbl M THAPOKCUABI (OCHOBAHUS, KUCIOTHI, aM(pOTEepHbIE
TUAPOKCHIBI), cou. VX cocTaB, kinaccuduKkaius 1 00re XUMUIECKHE CBOMCTBA B CBETE TEOPUU
ANEKTPOJIUTUYECKON AUCCOLUALINH.

Pe3epBHOe Bpemsi—6— 4. (BO3MOKHOE HCIIOIH30BaHKE: MPOCKTHAS IEATENBHOCTh — 34)

IIpakTHyeckue 3aHATHA 10 XUMUH

8 kiaacce

(npakmuueckasn ywacms (nadopamopHule padomuol, ONGIMBL U 0EMOHCMPAYUL) YUEOHO20
cooepiicanus npeomema yCuiena MamepuaibHo-mexnuyeckou oazou yenmpa « Touka pocmay,

UCno1b3yemoco ons peanusauuu 06pa3oeameﬂbubtx npozcpamm 6 pamkax npenodaeauuﬂ xumuu)
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HpaxkTuxyml. [Ipocreiimme onepanuu ¢ BemecTBoM 4 4

Ilpakxmuueckaa paboma Nel TlpaBuiia TeXHUKH O€30MaCHOCTH MpPU pabOTe B XUMHUYECKOM
kabunete. [Ipuembl oOpaiieHuss ¢ J1a0OpaTOPHBIM OOOPYIOBAHHEM W HArpeBaTEIbHBIMU
npuOopamu.

Ilpaxmuueckas paboma Ne2 Ouucmra 3a2psA3HEHHOU NOBAPEHHOU CONU.

Ipakxmuueckas paboma Ne3 IIpu3Haku XUMHUYECKUX PEAKIIUH.

Ilpakmuueckas paboma Ne4 IlpuroroBieHne pacTBopa caxapa W pacdeT €ro MacCoBOM J0JU B
pacTBope.

Homawmnuii skcnepumenm: 1. HaOnroneHuss 3a M3MEHEHUSMH, HPOUCXOJSIIMMHU C TOpsIIEH
CBEYOM, U X ONMCaHHE. 2.AHanu3 II0YBLI ¥ BOJBI.

IIpakTukym 2.CBoiicTBa pacTBOPOB 3JIEKTPOIUTOB 14

Ilpaxmuueckas paboma Ne4 PelieHne SKCICPUMEHTAIBHBIX 3a71a4.

9 kJacc

(npaxkmuueckas wacms (1adopamopHsvle padomvl, ONLIMbL U OEMOHCMPAUUL) YUEOHO20
cooepiicanus npeomema yCcuieHa MamepuaibHo-mexnuyeckou oazou yenmpa «Touka pocmay,

UCno1b3yemoco 011 peanusayuu 06pa308ameﬂbublx npozpamm 6 pamkax npenodaeauuﬂ xumuu)

IIpaktukym 1. CBolicTBa METAJUIOB U UX COCTMHEHHUHN 29

Ilpakmuueckaa paboma NelPemieHne 5SKCIEPUMEHTAIBHBIX 3ajjad Ha paclio3HaBaHHWE U
MOJIy4YE€HUE COEAMHEHUIH MeTaIoB(24).

IIpakTukym 2. CBolicTBa COEIUHEHUI HEMETANIOB 34

Ilpakmuueckasa paboma Ne2  PemeHue 3KcnepuUMEHTaNbHBIX 33dad no Teme «lloarpymma
raJIOT€HOB.

Ilpakmuueckaa paboma Ne3  Pemienue sKcrepuUMEHTaNbHBIX 3amad no Tteme «lloarpymma
KHCIIOPOJA».

Ilpakmuuecxas paboma Ned TlomydeHue, coOupaHue u pacro3HaBaHUE
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3.Y4eOHO-TeMaTHYECKHI IJIaH Kypca XuMHs

Neni/mt HaszBanue Temsbl, pazuena Koin-so | Ilp.p. K.p.
JacoB
8kiacce
1. Beenenue 6 JacoB 1
2. ATOMBI XUMHYECKHX DJIEMEHTOB 11 1
4acoB
3. [IpocTrie BemecTBa 7 4acoB 1
4, CoequHeHnsT XUMUYECKHUX DJIEMEHTOB 154acoB 1
5. N3meHenus, MpoucXoAsIIHe ¢ BEIeCTBaMHU 11 1 1
4acoB
6. PactBopenue. PactBopsl. CBOICTBA pACTBOPOB 3JIEKTPOIUTOB 16 4 1
4acoB
0606u1eHNEe N cUCTEMATM3ALNA 3HAHUN. 2 daca
Pesepn 2 d4aca
Hroro: 68 8 5 gacoB
4acoB
9kace
1. Baenenne.O0mas XapaKTePUCTHKAXUMHUUECKUX dlieMeHToB || 104acoB 1
xumuyeckux peakuuit. [ICXD3.
2. Mertaminl 14 1
JacoB
3. | Ilpaktukym Nel 2 yaca 2
4, HemeTamier 25 1
JacoB
5. | Ilpaktukym Ne2 3yaca 3
6. O06001eHre 3HaHUH M0 XUMUU3a KypC OCHOBHOM IITKOJIBI. 10 1
IToaroroBka 4acoB
K rocyJiapcTBeHHOM utoroBoit arrectamuu (I'MA)
7. PesepBHOE BpeMs (Ha MPOEKTHYIO IEATEINBHOCT — 34) 6 JacoB
70 5yacoB | 4 yaca
4acoB

HUroro:
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