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I. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
HNPEAMETA

JInyHOCTHBIE:

¢ B [IEHHOCTHO-OPUEHTAIIMOHHOM Chepe — UyBCTBO FOPJOCTHU 32 POCCUNCKYIO
XUMHYECKYI0 HayKy, TyMaHU3M, OTHOILIEHHUE K TPYYy, UEIEYCTPEMIIEHHOCTD;

o (hOpPMHUPOBAHKE LIEHHOCTH 3/I0POBOro M 0€30MacHOro o0pasa >KM3HU; YCBOE-
HUE MPaBUJ UHIMBUIYAIbHOTO U KOJUIEKTUBHOIO 0€30MACHOIO MOBEACHHS B UPE3-
BBIYAHBIX CUTYalUsIX, YTPOXKAOIINX )KU3HU U 3JI0POBBIO JIFOJIEH;

B TPY/10BOH c(pepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOpY JajbHEHIIe 00-
pa3oBaTEIbHON TPAEKTOPUU;

¢ B MO3HABATEIbHON (KOrHUTHBHOM, MHTEIUIEKTYyaldbHOHN) chepe — ymeHue
yIpPaBJsATh CBOEH MO3HABATEIBHOM AEATEIbHOCTHIO.

o (hOPMHUPOBAHNE OCHOB PKOJIOTHYECKOM KYJIbTYPhI, COOTBETCTBYIOIIEH COBpE-
MEHHOMY YPOBHIO DKOJIOTMYECKOTO MBILIJICHUS, PA3BUTUE OIbITA SKOJIOTHYECKU
OPHEHTUPOBAHHON PE(ICKCUBHO-OIICHOYHOM M IPAKTHYECKOM ACATEILHOCTH B
KU3HEHHBIX CUTYAIUsX;

MeranpeaMeTHsI€:

¢ YMEHUE CAMOCTOSITENIBHO ONPEIENATh LIEJM CBOEro OOy4YeHHs, CTaBUTh U
(bopMyaMpoBaTh AJid ce€0s1 HOBBIE 33/1a4d B YUEO€ U MO3HABATEIbHON AESITEIIBHOCTH,
pa3BUBATh MOTHBBI 1 HUHTEPECHI CBOEW MMO3HABATEIBHOMN AEATEIBHOCTH;

e YMEHHE CAMOCTOSITEJIbHO IUIAHUPOBATH ITyTH JOCTHMIXKEHHUs LEJEH, B TOM
YHClie aJIbTepHATUBHbBIE, OCO3HAHHO BhIOMpaTh Hauboisiee 3PPEeKTUBHBIE CIIOCOOBI
penieHus: yueOHbIX U T03HABATENbHBIX 33/1a4;

¢ YMEHHUE COOTHOCUTH CBOM JEHUCTBUS C IUIAHUPYEMBIMH pE3yJibTaTaMHU, OCY-
HIECTBIISATh KOHTPOJIb CBOEH JESITEIBHOCTH B MPOLECCE JOCTUKEHHUS PE3yJIbTara,
OTpEENATh CIOCOOBI IEUCTBUM B paMKax MPEeJJIOKEHHBIX YCIOBUI U TpeOOBaHUH,
KOPPEKTUPOBATH CBOU JICMCTBUSL B COOTBETCTBUM C U3MEHSIOLICHCS CUTYallUEH;

¢ YMEHHUE OIICHUBATH MPABUILHOCTh BHITIOJIHEHUS YUeOHOU 3a71a4u, COOCTBEH-
HbI€ BO3MOYXHOCTHU €€ PELICHUS;

e BJIAJICHHE OCHOBAMHU CAMOKOHTPOJISI, CAMOOLICHKH, IPUHATHS PELLICHUH U OCY-
IIECTBJICHHS] OCO3HAHHOI'O BHIOOpa B yUeOHOM U MTO3HABATEIBHOM EATEIbHOCTH;

o YMEHHUE ONPEEATh MOHATHS, CO3aBaTh 0000IEHNs, YCTaHABIMBATH aHAJIO-
TUH, KJIacCU(PUIUPOBATH, CAMOCTOSITEILHO BHIOMPATh OCHOBAHUS U KPUTEPUU JJIS
KJaccuuKaIyy, yCTaHaBIUBATh IPUUUHHO-CJICICTBEHHbBIC CBS3U, CTPOUTH JIOTHYE-
CKOE€ pacCy’KJeHue, yMOo3aKktoueHue (MHAYKTUBHOE, AeIYKTUBHOE U 1O aHAJIOTHUH)
Y JIENaTh BBIBOJBI;

¢ YMEHHUE CO3/1aBaTh, IPUMEHATh U MPEOOPA30BbIBATH 3HAKU U CUMBOJIBI, MO-
JIEJIM U CXEMBI JIJISl peIlIeHUs YUeOHbBIX U MO3HABATENIbHBIX 3a]1a4;

¢ YMEHHE OPTaHU30BBIBATh yU€OHOE COTPYTHUYECTBO U COBMECTHYIO JIESITEIIb-
HOCTh C YYUTEJIEM U CBEPCTHUKAMU; pabOTaTh MHAUBUIYAJIbHO U B TPYIINE: HAXO-
JUTH OO0IIIee pelIeHre U pa3peniaTh KOHQIUKTH HA OCHOBE COTJIaCOBaHUS MO3UITAN
U y4éTra MHTEepPEecoB; (POopMyIUpOBaTH, ApPTYMEHTUPOBATh U OTCTAWBATh CBOE MHE-
HUE;

e YMEHHE OCO3HAHHO MCIIOJIb30BaTh PEUEBBIE CPEJACTBA B COOTBETCTBUU C 3a/a-
yell KOMMYHUKAIIMY 1711 BBIPAXKEHUSI CBOMX YyBCTB, MBICIIEH U TOTPEOHOCTEH; T1a-




HUPOBAHUS U PETYJISIIIUU CBOEH NEATEIbHOCTH; BJIaJICHHE YCTHOUN U MUCbMEHHOM pe-
YbH0, MOHOJIOTMYECKOW KOHTEKCTHOM PEYbIO;

o (hOPMHUPOBAHNE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCITOJIH30BAHUS UH-
(hOopMaIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

o (hOPMHUPOBAHUE U PA3BUTHE IKOJIOTHICCKOTO MBIIICHUS, YMCHHUE IPUMEHSTh
€ro B MO3HABATEJIbHOM, KOMMYHUKATUBHOM, COIMAIbHON MPaKTHKE U Mpodheccuo-
HaJIbHOM OpPUEHTALIUH.

[IpeaMeTHBIE:

1.B no3naBatensHOM chepe:

e 1aBaTh OTPE/ICTICHUS U3YUCHHBIX MOHITHI;

e OIIMCAThH IEMOHCTPAILIMOHHBIE U CAMOCTOATENIBHO MPOBEJACHHBIE XUMUYECKUE
AKCIIEPUMEHTHI;

e OIIMCHIBATh U PA3JINYaTh U3YUEHHBIE KJIACChl HEOPTaHUYECKUX COECIUHEHUH,
MIPOCTBIE U CIIOKHBIE BEUIECTBA, XUMHUECKHE PEAKIIUY;

o KJTaCCU(DUIMPOBATH N3YUYEHHBIC OOBEKTHI U SIBJICHHUS;

e JICJIaTh BBIBOJIBI M YMO3AKIIFOUCHUS U3 HAOTIOICHUH, N3YYEHHBIX XUMUYECKHUX
3aKOHOMEPHOCTEM, MPOTrHO3UPOBATH CBOMCTBA HEM3YUYEHHBIX BEIIECTB MO AHAJIOTHHU
CO CBOWMCTBAMU M3YyYECHHBIX;

¢ CTPYKTYPHUPOBaTh U3YUYEHHBIH MaTepuall 1 XUMUUYECKYI0 MH(pOpMAIIHIO, TO-
JYYEHHYIO U3 IPYTHUX UCTOYHUKOB;

¢ MOJICJINPOBATh CTPOCHUE aTOMOB AJIEMEHTOB 1-3 MEpUOI0B, CTPOCHUE TPO-
CTBIX MOJIEKYI,

2.B 11IeHHOCTHO — OpUEHTAIIMOHHOM cdepe:

e AHAJIM3UPOBATh M OLIEHUBATH MOCIEACTBUS ISl OKPYKArOIIel cpeibl ObITO-
BOU M MPOU3BOICTBEHHOM JIESITEIIbHOCTH YeJIOBEKa, CBSI3aHHOM C 1epepaboTKo Be-
LIECTB;

3. B tpynosoii chepe:

¢ IPOBOJAUTH XUMUYECKUHN SKCIIEPUMEHT;

4. B cepe Oe30macHOCTH KU3HEACATSILHOCTH:

e OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABJICHUSAX, OKOTaX U JPYTUX TpaBMax,
CBSI3aHHBIX C BEILIECTBAMU U JTA0OPATOPHBIM 00OPYAOBAHUEM.

B pe3ynbTaTe 00yueHUst XUMHUU BBITYCKHUK HAYYUTCS IOHUMATh:

® BAKHEUININE XUMUUECKHE TTOHSATHS: BEIIECTBO, XUMHUUECKUM AJIIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTENIbHAS aTOMHAs W MOJIEKYJIApHAs MaccChl, MOH, aJUIOTPOINs,
M30TOIbI, XUMUYECKasi CBS3b, JJIEKTPOOTPULIATENIBHOCTh, BaJE€HTHOCTb, CTEIEHb
OKHUCJICHUS, MOJIb, MOJISIPHASE Macca, MOJISIPHBIA 00BEM, BEIIECTBA MOJIEKYJIIPHOTO
U HEMOJIEKYJIIPHOTO CTPOCHHS, PACTBOPBL, DSJIEKTPOJIUT U HEIIEKTPOJIUT,
AIEKTPOJIUTHYECKAST TUCCOLUUALINS, OKUCIUTEIb U BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTaHOBJICHHE, TEIJIOBOM A(PPEKT peakiuu, CKOPOCTh XUMHUYECKOW DPEaKInH,
KaTajiu3, XUMUYECKOE PABHOBECHE, YTIEPOIHBIN CKeNeT, (PYHKIIMOHAIbHAS TPYIITIA,
U30MepHsi, TOMOJIOTHS,

®OCHOBHBIE 3aKOHBI XMMHH: COXPAHEHUE MAacCChl BEIIECTB, IMOCTOSIHCTBA
COCTaBa, MEPUOINUYECKHUI 3aKOH;

®OCHOBHBIE TEOPUU XHUMHH: XUMHUECKON CBSI3H, DIJIEKTPOJUTHUECKOMN
JTUCCOLUALINY, CTPOCHHS] OPTaHUYECKUX COCTMHEHUN;




e BayKHEHIIIME BEIIECTBA U MaTepUaJIbl: OCHOBHBIE METAJIbI U CIUIABhI; CEpHas,
COJIsIHAsi, a30THAasg W YKCyCHas KHCIOTHI; IIENI0YM, aMMHAaK, MUHEpaJbHbIC
yI0OpeHus, METaH, STUJICH, alleTUJICH; OCH30JI, ATAHOJI, UPHI, MbUIA, TJIFOKO3a,
caxapo3sa, Kpaxmal, KjieT4yaTka, OeJIK1, HICKYCCTBEHHbIEC M CHHTETUUECKUE BOJIOKHA,
Kay4yKH, IJIACTMACCHI;

BpIyCKHUK MOJy4auuT BO3MOXKHOCTb:

®HA3bIBaTh H3YyYEHHBIC BEIIECTBA IO «TPUBHUAIBHON» W MEXIYHAPOJAHOM
HOMEHKJIATYPE;

® OIIpEJICIATh: BAJCHTHOCTh M CTENEHb OKUCICHHUS XHMHYECKUX IJIEMEHTOB,
TUIN XUMUYECKOU CBA3U B COCJUMHEHMSIX, 3apsA]l MOHA, XapaKTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCJUHEHHUH, OKUCIUTENb UM BOCCTAHOBUTED,
MPUHAJJICKHOCTh BEIIECTB K Pa3JIMYHBIM KJIacCaM OPraHUYeCKUX COCIMHEHUM;

® XapaKTEePU30BaTh: JJIEMEHTHI MAJIBIX TEPUOJIOB MO HUX TOJIOKEHUIO B
[Tepuonnueckoit cucreme J.M. MeHneneeBa; oOIme XWUMHUYECKHE CBOMCTBa
METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTraHWYECKUX M OPraHUYEeCKHUX
COCIMHCHUN;, CTPOCHUE U XUMHUUYECKHE CBOMCTBA H3YUYEHHBIX OPraHUYECKHUX
COCJIMHCHMH;

® 00BSICHATh: 3aBUCUMOCTh CBOWCTB BEIIECTB OT HMX COCTaBa U CTPOCHHS;
OpUPOJly XUMHUYECKOM CBs3M  (MOHHOM, KOBAJCHTHOW, METAJLIUYECKOM),
3aBUCUMOCTh CKOPOCTH XHMHUYECKOM PEaKIUu U TOJOXKEHUS XHUMHYECKOIo
pPaBHOBECHS OT Pa3UYHbIX (PAKTOPOB;

® BBITOJIHATh XUMUUYECKUM SKCIEPUMEHT IO PACIO3HABAHUIO BaKHEUIIIMX
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB;

®IIPOBOJAUTH CAMOCTOSITEIBHBI TOHWCK XHUMHYECKOM HH(pOpMAIUU C
UCIIOJIb30BAaHUEM  PA3JIUYHBIX HMCTOYHHKOB (HAYYHO-MOMYJISIPHBIX — HM3JAHUM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTEpHETA); UCTIOIB30BaTh KOMITBIOTEPHBIC
TEXHOJOTUH JUIsl OOpaOOTKM M TepeAauyd XUMHUYECKOM HHpopManuu H €€
NpeACTaBICHUS B Pa3IMYHBIX opmax;

® 00BSICHEHUS XUMHUYECKUX SIBJICHUN, MPOUCXOASAIINX B MPUPOAE, OBITY U Ha
MIPOU3BOJICTBE;

e OIIpPE/ICTICHUS BO3MOXXHOCTH TIPOTEKaHUSI XUMHYECKUX IMpPEBpaIleHUil B
Pa3IUYHBIX YCJIOBUAX U OLICHKH UX MOCJIEACTBUM;

®HKOJIOTUUECKH IPAaMOTHOTO TTOBEJICHUS B OKPY Kalollel cpesie;

®OIICHKM BJIMSHUS XHMHYECKOTO 3arps3HEHUs] OKpY’KalIleh cpeapl Ha
OpraHu3M YeJIOBEeKa U JIPYTHE )KUBbIE OPTraHU3MBI;

e(0e30IMacHOr0 Oo0palieHuss C TOPIOYMMHU W TOKCHYHBIMH BEIIECTBAMH,
1ab0paTOpHBIM 000PYI0BaHUEM;

®[IPUTOTOBJICHUSI PACTBOPOB 3aJaHHOM KOHIIEHTpalMu B OBITY W Ha
MPOU3BO/ICTBE;

®KPUTUYECKON  OIEHKHM JIOCTOBEPHOCTH  XMMHUYECKOW  uH(opManmu,
MOCTYIAIOIIEH U3 pa3HbIX UCTOYHUKOB.

II. COILEPKAHHUE YYEBHOI'O ITIPE/IMETA.
I'maBa 1. Ctpoenue BemectBa (15 ).



OCHOBHBIE CBEJEHUSA O CTPOEHUHU aToMa. SAApo: MPOTOHBI U HEUTPOHBL. M30-
TOTBI. DIIEKTPOHBI. DJIEKTPOHHAS 000JI04Ka. DHEepreTudeckuii yposeHb. [lonstue
00 opOutansx. DNEKTPOHHbIE KOHMUTYpAIlMM aTOMOB XUMHUYECKHUX JJIEMEHTOB.

[Tepnonnueckuii 3akoH J[.11. MeHaeneeBa B cBeTe y4eHHsI O CTpOeHUH aroma. OT-
kpeitue J[. 1. MenneneeBplM nepuoaudeckoro 3akoHa. [lepuonnueckas cucrema
xumuueckux sneMenToB []. 1. Menneneena - rpaguueckoe oToOpaxkeHrue nepuoam-
4eCcKoro 3akoHa. OU3nyecKuil CMbICIT MOPSAIKOBOTO HOMEpA 3JIEMEHTA, HOMEpa Tie-
puoaa u HoMmepa rpynmsl. BaneHTHbie 31eKTpoHbI. [I[pruunHbBl U3MEHEHUS! CBOWCTB
3JIEMEHTOB B NIEPUOAAX U IpynIax. 3HaUeHUE MEPUOANIECKOTO 3aKOHA U IEPUOIH-
YECKOM CUCTEMBI XUMHUUYECKuX 3y1eMeHTOB /1. 1. Menpaeneena.

HNonnas xumuueckas cBsizb. Karnonel u anumonsl. Knaccudukaiusi MOHOB.
Nounble kpuctaimyeckue pemerkd. CBONCTBAa BEMIECTB ¢ TUM THUIIOM KPHUCTal-
JUYECKUX PELIETOK. DJIEKTPOOTPUIATENLHOCTh. KOBaJE€HTHAsT XUMUYECKAs! CBS3b.
[TonsipHast 1 HemosisipHas KOBajJeHTHbIC CBsi3M. OOMEHHBINM U JTOHOPHO-AKIIETITOP-
HBI MEXaHU3MBbI 00pa30BaHUsI KOBAJCHTHOW CBS3U. MOJEKYISpPHBICE U aTOMHbBIC
KpUCTAINIMYECKHE pereTku. CBONCTBA BEIIECTB C ITUMU TUIIAMU KPUCTAITUYECKHUX
pemieTok. Meramnueckass Xumuueckasi cBa3b. OCOOEHHOCTH CTPOEHUSI aTOMOB Me-
TaJuI0B. MeTammdeckass XMuMU4YecKas CBsI3b U METAJUINYECKAsl KPUCTAJUIMYECKAs pe-
meTka. Bogopoanas xumudeckas cBsizb. MEXMOJIEKYyIsIpHAs: U BHYTPUMOJICKYJISIP-
Has BOJOPOJIHASI CBSA3b. 3HAUEHUE BOAOPOIHOM CBSA3U JJISI OPraHU3ALUU CTPYKTYP
OMOTOIUMEPOB.

[Tonumepsl. I1nacTMacchl: TEPMOIUIACTBI M PEAKTOILIACTBI, UX MPEACTABUTENIN
Y IpUMEHEHHUE. BONOKHa: MpUPOAHBIE U XUMUYECKUE, UX TPEACTABUTENIN U IIPUME-
HeHue. ['a3000pa3Hoe cocTosHKE BenecTBa. Tpu arperaTHbIX COCTOSHUS BOJIbI. Mo-
JSIpHBIA 00BEM Ta3000pa3HbIX BemecTB. [Ipumepsl ra3000pa3HbIX TPUPOAHBIX CMe-
cell: Bo3myX, mpupoaHbii ra3. [IpeacraBuTenu ra3o00pa3HbIX BEIIECTB: BOJAOPO/,
KHCIIOPOJI, YTJIEKUCIBIN ra3, aMMuak, 3tuiieH. JKuakoe cocrosinue BemecTBa. Bona.
XKectkocTh BOABI U CTIOCOOBI €€ ycTpaHeHus. JKHUIKie KpUCTAIIIBl U UX TIPUMEHE-
Hue. TBepmoe coctosaue BemecTBa. AMoOp(HBIC TBEpbIC BEMIECTBA B IPUPOIE U B
YKW3HU YEJI0BEKA, X 3HAYCHME U NTpUMeHeHue. Kpucrammueckoe CTpoeHue Bellle-
ctBa. JlucnepcHeie cucteMbl. ['pyboaucnepcHble CUCTEMBL: IMYJIbCHH, CYCIIEH3HUHU,
aspo3oau. ToHKOIUCTIEPCHBIE CUCTEMBI: Tenr U 30JM. COCTaB BEIIECTBA U CMECEH.
3aKOH MMOCTOSHCTBA COCTaBa BeUIeCTB. [[OHATHE «1059» U €€ Pa3HOBUIHOCTHU: MaC-
coBasi (Z10JisI AJIEMEHTOB B COCIMHEHHH, J0JS1 KOMIIOHEHTAa B CMECH - JI0JIsl IPUMeE-
Ccel, 101151 paCTBOPEHHOT'0 BEUIECTBA B PACTBOPE) U OOBEMHAA.

Hemoncmpayuu. Moniens KpUCTAIUNIMYECKON pelieTku xiopuaa Hartpus. O0-
pasibl MUHEPAJIOB C HOHHOW KPUCTAIIMYECKON PEIIETKOM: KanbluTa, ranura. Mo-
JIEJTA KPUCTAINIMYECKHUX PEIIETOK «CyXOro Jibjia» (Wi nojaa), anMasa, rpadura (i
kBapia). Moaens monekynbl JIHK. OGpasibr miactmace (peHomodopmanbaerui-
HbIE, TOJINYPETaH, MOJUITUIIEH, TOTUIPONIICH, MOJUBUHUIXJIOPU) U U3ACIIHS U3
HuX. OOpasiibl BOJOKOH (IIIEPCTh, IIEIK, alleTaTHOE BOJIOKHO, KAIIPOH, JIaBCaH, Hel-
JIOH) ¥ U3/1eTus U3 HUX. Tpu arperaTHpix COCTOSTHUS BOIbI. OOpa3Ibl HAKUITH B Yaii-
HUKE U TpyOax LEHTPAIbHOIO OTOIUIEHUs. JKeCTKOCTh BOABI U CIIOCOOBI €€ yCTpa-
HeHus. [Ipubopsl Ha xuakux Kpucramiax. OOpasipl pa3IMUHbIX JUCIEPCHBIX CH-




CTEM: IMYJIbCUH, CYCIIEH3UM, a3po3oiel, reaei u 3oneil. Koarynsuusa. Cunepesuc.
Oddexr Tunnpans.

Jlabopamopuvie onvimbl.

OrnpeneneHue TUIa KPUCTALIMYECKON PEIIETKU BEUIECTBA U OMUCAHUE €T0
cBOMCTB. O3HAKOMJICHUE C KOJUICKIIMEH MOJIMMEPOB: IJIACTMACC U BOJIOKOH U U3Jie-
v U3 HUX. VcribITanne BOJIbI Ha )KECTKOCTh. Y CTPAHEHUE KECTKOCTU BOJBI.

O3HaKOMJIEHHE C MUHEPATbHBIMU BOJAMU.

KoHnTponbsHas padora.

llpakxmuuecxas paboma Nel. Tlonydyenue, cobrpanue v paclio3HaBaHHE ra3oB.

['naBa 2. Xumuueckue peakuuu (7 9).

Peakiuu, uaymue 0e3 M3MEHEHUS COCTaBa BEHIECTB. AJLIOTPONUS U aylio-
TpOIHbIE BUION3MEHeHUs. [I[pUYuHbI aioTponuu Ha puMepe Moau(UKaui Kuc-
Joponaa, yraepoja u ¢pocdopa. O30H, ero 6uonoruyeckas posib. U3omepsr u nzome-
pust. Peakiuu, naymme ¢ U3MEHEHHE COCTaBa BelllecTBa. Peakiuu coeauHenus, pas-
JIO’KEHUS, 3aMEIICHNS 1 OOMEHA B HEOPTaHMYECKOM U OpraHnYecKoi xumuu. Peak-
IIUU DK30- U SHAOTepMUYecKue. TermnoBoi 3PeKT XUMUIECKON peaKkIuu U TEPMO-
XUMUYECKUE ypaBHEeHUS. Peakiiny ropeHust, Kak YaCTHBIN clTydail 5K30TEPMUYECKHUX
peakuuii. CKOPOCTh XMMHYECKOW PEAKLIHMHU. 3aBUCUMOCTh CKOPOCTH XWMHUYECKOUN
PEAKLMH OT NPUPOJIBI PEATUPYIOMINX BEIIECTB, KOHIIEHTPALIMU, TEMIIEPATYPBI, ILIO-
1131 IOBEPXHOCTU COMPUKOCHOBEHMS U Katanu3aropa. [lonstue o karanuse u Ka-
tanu3zatopax. DepMeHThl Kak OMOJOTHMYECKHE KaTalu3aToOpbl, OCOOEHHOCTU HX
dbyukiuonupoBanua. OOpaTUMOCTh XUMUUYECKUX peakiuid. CocTossHUEe XUMHUYe-
CKOI'0 PaBHOBECHS 17151 OOpaTUMBIX XUMHUUYECKHUX peakiuii. CriocoObl CMEIIEHUs XU-
MHYECKOTO paBHOBECHS Ha IPUMEPE CUHTE3a aMMHUakKa. Posib BOJbI B XUMUYECKON
peakuuu. Mctunabie pacTtBophl. PacTBopuMOCTh M KiaccU(UKAIUs BEIIECTB IO
ATOMY MPHU3HAKY: PACTBOPUMBIE, MAJOPACTBOPUMBIE U HEPACTBOPUMBIEC BEIIECTBA.
DJIEKTPOJUTBI U HERIEKTPOJIUTHL. DIEKTpOIUTHYECKass Auccouuanus. KucinoTsl,
OCHOBAHUSA U COJIM C TOYKH 3PEHUS TEOPUU IJIEKTPOJIUTHUYECKON IHUCCOLMALIMH.
XUMHYECKHE CBOWCTBA BOJBI; B3aUMOJICMCTBUE C METa/lIaMHA, OCHOBHBIMHA U KHC-
JIOTHBIMU OKCHJAMU, Pa3JIOkKEHUE U 00pa30BaHNE KPUCTAUIOTHAPATOB. [ uaponus
OpraHUYeCKUX U HEOPraHW4YeCKUX coennHeHnii. Heodpatumelil ruaponus. Oopatu-
MBII THJIPOJIN3 COJIEU. [ MAPOIN3 OpraHUYECKUX COEIMHEHUN U €ro MPaKTHYECKOe
3HAYEHME JJIs1 TOJIYUYEHUS TUIPOIU3HOTO CIIUPTA U MbUIA. brosiornueckas poJib TU-
poJin3a B IUIACTUYECKOM M DHEPIeTUYECKOM OOMEHE BEIIECTB U DHEPIHH B KIIETKE.
OKuCIUTENBHO —BOCCTAHOBUTENbHBIEC peakiuu. CTeneHb okuciaeHus. OnpeaeneHue
CTENEHU OKHUCIEeHMs 1o ¢dopmyse coequHeHuss. OKHUCIEHWEe M BOCCTAHOBIICHUE,
OKHCJIUTENIb U BOCCTAHOBUTEND. DIIEKTPOJIN3. DIEKTPOIU3 KaK OKHCIUTEIBHO-BOC-
CTAHOBHTEJIBHBIN MPOIIECC. DNEKTPOJIN3 PACINIABOB U PACTBOPOB HA IPUMEPE XJIO-
puna Hatpus. [IpakTuyeckoe NpUMEHEHUE IEKTPOIN3A.

Jemoncmpayuu.

[IpeBpamenne kpacHoro dochopa B 6enbiii. O30HaTOP. MOJCIN MOJICKYII H-
OyTaHa U u300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKIMH OT MPUPOJbI BEIIECTB Ha
MIPUMEPE B3aUMOJICCTBUS PACTBOPOB PA3JIMYHBIX KUCIOT OAUHAKOBOW KOHLIEHTpa-
I[UU C OJJTMHAKOBBIMU TpaHyJIaMu [IUHKA U B3aUMOJICUCTBHUS OJIMHAKOBBIX KYCOYKOB
pa3HBIX METAJUIOB (MarHusl, IIMHKA, JKeJie3a) C COJISTHOM KUCIOoTOM. Pa3noxkenue me-




POKCHIa BOJOPO/Ia C TOMOIIBIO KaTanu3aropa (okcuaa maprania (IV)) u katanassl
CBIPOTO Msica U chiporo kaprodens. [Ipumepbr HEOOpaTUMBIX PEAKIUH, UAYIITUX C
00pa3oBaHHUEM OCaJIKa, Ta3a WM BOJABL. B3anmMmoaeicTBre TUTHS U HATPHUS C BOJIOM.
[Tonyuenue okcuaa ¢pocdopa (V) u pacTBOpeHHE €TO B BOJIC; UCTIHITAHNE TTOJTYYCH-
HOTr'0 pacTBOpa JJakMycoM. O0pas3iibl KpucTautoruapaToB. [ uuponns kapouaa Kaib-
. ['maponu3 kapOOHATOB IIETOYHBIX METAJIJIOB U HUTPATOB I[MHKA WJIM CBUHIIA
(I1). [Tomyuyenue mbLna. [Ipocreiinive OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE PEAKIINY;
B3aMMOJICWCTBHE IIUHKA C COJITHOM KMCIIOTOM U KeJie3a ¢ paCTBOPOM cyib(ara Me1u
(IT). Moaenb amekTpou3epa.

JlabopamopHvie onvimeoi.

Peaxiuu, nayuime ¢ o6pazoBaHueM ocajika, ra3a v BOJIbI.

[TonyueHne KUCIOPOJa Pa3IOKEHUEM NEPOKCHU]IA BOJIOPO/IAa C MOMOILIBIO OK-
cuga mapranna (IV) u karanassl ceiporo kaprodes.

Paznuynbie ciiyyan ruapoausa CoJieu.

I'maBa 3. BemectBa u ux cpoiictsa (10 ).

Metamibl. BzauMoieiicTBrE METAIIIOB ¢ HEMETaJJIaMHU (XJI0POM, CEPOM U KHC-
JopoaoMm). BzaumoaeicTBIE 1MIETOYHBIX U IETOYHO3EMENBHBIX METAJIIIOB C BOJOM.
DIJIEKTPOXUMHUYECKUN PSAJT HANPSIKEHUN METAIUIOB. B3aMMOIeMCTBUE METAILIOB C
pacTBOpaMM KUCIIOT U COJer. AIOMUHOTEPMUS. B3anMmoericTBrue HaTpuUs ¢ ATaHO-
JoM u penosioM. Kopposust MmeTaioB. Koppo3uu MeTayiioB. CriocoObl 3alUThl Me-
TaJUI0B OT Koppo3uu. Hemeramibl. OKHcIUTENBHBIE CBOKCTBA HEMETALIOB. Boccera-
HOBUTEJIBHBIE CBOMCTBA HEMETAIOB. KHCIOTHI HEOPraHUYECKUE U OPTraHUYECKUE.
XHUMHUYECKHE CBOMCTBA KUCJIOT: B3aUMOJICHCTBUE C METaJJIaMU, OKCHJIaMH METal-
JIOB, TUIPOKCUJIAMHU METAILIIOB, coyisiMU. OcoOble CBOMCTBA a30THOM U KOHIEHTPH-
POBaHHOU cepHOM KUCI0Thl. OCHOBAHMS HEOPraHWYECKUE U opranndeckue. OcHo-
BaHU, UX Kiaccudukanysa. XMMHUYECKUE CBONCTBA OCHOBAHUMN: B3aUMOJICHCTBUE C
KHCJIOTaMH, KUCJIOTHBIMH OKCHJIAMH U COJISIMU. Pa3nokeHue HepacTBOPUMBIX OCHO-
Banuii. Comu. Kimaccudukanus coneit: cpeqnue, KUCable 1 OCHOBHbIE. XUMUYECKUE
CBOMCTBA COJICH: B3aUMOJCHCTBUE C KUCIOTaMU, IIeJI0YaMU, METaIJIaMH U COJISIMH.
[TpencraBuTenu coneli u X 3HaUeHUE. XIJIOPH]T HATPHUS, KapOoHAT KaibIus, pocdar
KaJIbIIUS (CPEHUE COJIN); TUPOKAPOOHATHI HATPUS U aMMOHUS (KUCIIBIE COJIH); TH-
pOKCOKapOOHaT Meu (ID) - Majaxur (ocHOBHas COJIb).
KauecTBeHHBIC peakiuu Ha XJIOpPUII-, CyJbdaT-, U KapOOHAT-aHUOHBI, KATUOH aM-
MoHus, kKaTuoHbI xkese3a (1) u (II1). I'eneTndeckas cBs3b MEXKy KilaccaMu Heopra-
HUYECKUX U OPTaHUYECKUX coeMHeHM. [loHsATHE 0 TeHEeTUYECKOM CBSI3U U T€HETH-
yeckux panax. ['enermueckuil psg meramia. I'eHetndeckuil psaa Hemeramia. Oco-
OCHHOCTH T€HETHYECKOTO PsAJia B OPraHUYECKON XUMHUH.

Lemoncmpayuu.

Komnekmust 006pasioB metayioB. B3anumoelicTBre HATPUS U CYPbMBI C XJIO-
poM, xeJie3a ¢ cepoit. ['opeHre Maraus 1 aJJloMUHUS B KUCIIOpoJie. B3anMoieiicTeue
HIEJIOYHO3EMEBHBIX METAJUIOB C BOJOW. B3anmmopaencTBue HATpusi C 3TAHOJIOM,
LIMHKA C YKCYCHOM KHCJIOTON. AITIOMMHOTEpMHUS. B3auMoaencTBue Meau ¢ KOHIIECH-
TPUPOBAHHOM a30THOM KHCIIOTOU. Pe3ynpTaTsl KOppO3UH METAIIOB B 3aBUCHMOCTH
OT ycnoBuii ee npotekanus. Kosnekius o0pa3noB HeMeTauioB. B3aumoeiictBue
XJIOPHOM BOJIBI C pacTBOPOM OpoMujia (Moauaa) kanus. Komiekuust npupoaHbIX Op-




raHUYEeCKUX KUCIOT. PazbaBieHne KOHIICHTPUPOBAHHOM CepHOM KUCIOTHL. B3aumo-
JNEUCTBUE KOHUEHTPUPOBAHHOW CEPHOU KUCIIOTBI C CaxapoM, LIEJUTFOI0301 U MEABIO.
OO0pas1el MPUPOIHBIX MUHEPATIOB, COJEPIKAIINX XJIOPUJT HATPHS, KapOOHAT Kallb-
s, pocdat Kanbius u ruapokcokapoonar meau (11). O6pasiisl MUIEBHIX MTPOTYK-
TOB, COJEPKAIINX THAPOKAPOOHATHI HATPUS U AMMOHHSI, UX CIIOCOOHOCTH K pa3iio-
YKCHUIO IIPU HarpeBaHuM. [ amenue coasl ykcycoM. KauecTBeHHBIE peakiuy Ha Ka-
TUOHBI U aHUOHBI.

JlabopamopHvie onvimoi.

3HaAKOMCTBO C 00pa3iiaMy HEMETAJUIOB U UX MPUPOJIHBIMHU COCTUHEHUSIMH.

HcnbiTaHue pacTBOPOB KUCIOT, OCHOBAHUN U COJIEN MHIUKATOPAMHM.

Ilpakmuueckas paboma Ne2. Pemienue s>KCIIEpUMEHTAIbHBIX 3a/1a4 HA WJICH-
TU(DUKAIUIO OPTaHUYECKUX U HEOPTaHUYECKUX COCTMHEHU.

['maBa 4. Xumus u coBpeMeHHoe 00111ecTBO (24)

XuMuueckasi TEXHOJIOTHsI. XUMUS B CEILCKOM X035HUCTBE U OBITY. XUMUYECKas
TPaMOTHOCTh KaK KOMIIOHEHT OOIIIEH KyJbTyphl YeJIOBEKA.




I11.

11 knacc, 1 gac B Hegemnto (34 4.)

TEMATHYECKOE IINTAHUPOBAHUE

Neri/m | Tema ypoxka KomugectBo | Yuer paboueii mpo-
4acoB rpaMMBbI BOCITHTA-
HUS
Tema 1. Ctpoenne Bemects (15 4)
1 OCHOBHBIE CBEJICHHUS O CTPOEHUHU aTOMa. 1
2 XapaKTepucTuKa COCTOSIHUSL SJIEKTPOHOB B 1
aToMe. DJeKTpoHHO-Tpaduueckre GopMyIIbl
aTOMOB
3 [Tepronuueckas cucTeMa XUMHUYECKHUX dJIEMEH- | 1 Jenb conumapHo-
toB JI. . MenneneeBa u ydeHue o CTpOCHUHU cTH B 60pn0e ¢
aToma TEPPOPU3MOM
4 dunocodckre ocHOBbI o0mmHocTH [lepuoanue- | 1
CKOT'0 3aKOHA ¥ TEOPHUU XUMHUYECKOTO CTPOe-
HUSL.
5 HNonnas xuMuueckas CBsi3b U MOHHBIE KpUCcTal- | 1 MexyHapoaHbIit
JUYECKUE PEIIETKH. JICHb TOKHJIBIX JTFO-
neu
6 KoBaneHnTHas xumuyeckast CBsi3b. ATOMHBIE U 1
MOJICKYJIIPHBIE KPUCTAUTHYECKHUE PEIIETKHY.
7 MerTtannuueckass XAMUYECKasi CBSI3b. 1 Jens otia B Poc-
(97071
8 Bonopoanast xumudeckas CBs3b. 1
9 [Tomumepsr. 1 Jlenb  HapoaHOTO
€JIMHCTBA
10 BosokHa. 1
11 JlucriepcHbIe CUCTEMBI. 1 Henb ['ocynap-
CTBEHHOTO repOa
Poccuiickoi
®denepanuu
12 MaccoBas win 00beMHas 10 KOMIIOHEHTOB B | 1
cMecu. MaccoBasi 107151 BBIX0J1a TTPOJTYKTa OT
TEOPETHYECKH BO3MOKHOTO.
13 Pemenue 3agaq ¢ HCTIOJIB30BaHUEM TTOHSTHS 1 Jlenp Henssect-
«maccoBas A0 npumecein». O0beMHast 1011 Horo Cosiata
BBIXO0/Ia MTPOJIYKTA OT TEOPETUUECKU BO3ZMOXK-
HOTO.
14 O06o001IeHre U CUCTEMAaTH3al|sl 3HAHUH 110 1
TeMme «CTpOEeHHE BEIIECTBAY.
15 Kontponbras padota Nel o teme «Ctpoenue | 1 Henb Koncrury-
BEILIECTBY uuu Poccuiickoi
denepannin
Tema 2. Xumuueckue peakuuu (7 4)
16 Knaccudukanms xumuueckux peakmnuii. Peak- 1
1M, uaymye 6e3 N3MEHEHHS COCTaBa Be-
IIECTB, UAYIINE C U3MECHEHUEM COCTaBa Be-
mecTB. TepMOXUMUYECKUE PEaKIINH.
17 CKOpOCTh XMMUYECKUX peakiuii. O0patu- 1 JleHb moJiHOTO

MOCTb XMMUYECKUX PEAKLIUNA. XUMHUYECKOE
paBHOBECHE U CIIOCOOBI €r0 CMEIIEHUS!.

ocBoOOXneHus Jle-
HUHTpaJa oT da-




LIMCTCKOU OJI0-

Ka/Ibl
18 IM'uaponus coneid. ['uaponus B opraHu4ecKoi 1
XUMHH.
19 OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakuu. | 1 Jens namstu
XKepTB X0JIOKOCTa
20 DNEeKTPOJIN3 PACcIUIaBOB U pacTBOpoB. [IpakTu- | 1 Henb poccuiickon
YEeCKO€ MPUMEHEHHE JIEKTPOJIN3A. HAYKHU
21 [IpakTuueckas pabora Ne 1. Pemenue skcnepu- | 1
MEHTAJIbHBIX 33/a4 [0 TeMe «XUMHUYecKas pe-
aKLUY.
22 Konrtponbhas padora Ne 2 «Xumudeckue peak- | 1 Jenp  3amuUTHUKA
LUAUY. OteuecTBa
Tema 3. BemecTBa u ux cpoiicraa (10 1)
23 Mertamibl. XMMHUYECKHE CBOMCTBA METAJIIOB |
24 Hewmerannsl. biaropoansie rassl. 1
25 KucnoTel HEOpraHU4eCKUe U OpraHuyeCcKue 1
26 OcHoBaHMsI HEOpraHM4€ecKHe U opranuueckue. | 1
27 AmMdoTepHbIe coelMHeHUs Heopranuueckue u | 1 Jlenb BoccoeauHe-
OpraHUYECKHUE. Hus Kpeima u Poc-
cuu
28 Comnu. 1
29 I'eneTnyeckas CBI3b MEXKIY pa3InYHBIMU 1 BcemupHnslii 1eHb
KJIacCaMH HEOPraHUYECKUX U OPTraHUYECKUX 3emiu
BEILECTB.
30 [Ipaktrueckas padota Ne 2. Pemenue sxcrnepu- | 1
MEHTaJIbHBIX 3a/1a4 110 TeMe «BemecTBa u nx
CBOMCTBa»
31 [ToBTOpenue u 0000IIEHUE TEMBI. 1
32 Wrorosasi KoHTpoJIbHAs paboTa 1 Jenn [ToGe bt
Tema 4. Xumus 1 coBpeMeHHOe 0011ecTBO (24)
33-34 | Xumuueckas TEXHOJOTHs. XUMHUS B CEIIbCKOM | 2

X03s51CTBE U OBITY. XUMUYECKasi TPAMOTHOCTb
KaK KOMITOHEHT 00Iel KyJIbTyphl YeJIOBEKa.
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