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Pabouas mporpamMma 1mo XMMHUHM cocTaBjieHa Ha ocHOBE OCHOBHOH 00pa30BaTEebHOMN MPOTpaMMBI
OCHOBHOTO 00mmiero ob6paszoBanus MBOVYVYJICOIII Ne 2 (mpukaz Ne 205 or 31.08.2020r.) c
UCIIOJIb30BaHUEM aBTOPCKOM MPOrpamMMbl K YIeOHOMY KOMILIEKCY AJsl 8-9 KilaccoB MpeAMEeTHas JIMHUS
«Cdepw» (aBTop A.A. XKypun — M: «IlpocBemenune», 2012 1.)

OnHoli W3 BaXHEHIIUX 3a7ad SBISETCS IOJATOTOBKA OOyYaroIUXCs K OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO M MpodecCHOHAIBHOTO MyTH. O0yJaromuecs TOMKHBI HaAyIUThCS
CaMOCTOSITETIbHO CTaBUTh LN U ONPENENATh MyTH WX JOCTHXKEHUS, HCIIONb30BaTh MPUOOPETEHHBIN B
IIKOJIE OTIBIT ICATENLHOCTH B pEallbHOM JKU3HU, 33 paMKaM# y4eOHOTO TpoIriecca.

enn:

1) ¢bopMHpOBaHUM MLEIOCTHOTO MPEACTAaBICHUS O MHUpE, OCHOBAaHHOTO Ha MPHOOPETEHHBIX
3HAHUSX, YMEHHUIX U COCO0aX ACATENbHOCTH;

2) mproOPETEHNH OIBITa Pa3HOOOPa3HOU NEATEIHPHOCTH, TIO3HAHMUS M CAMOIIO3HAHNS;

3) IOAroTOBKA K OCYLIECTBICHUIO OCO3HAHHOTO BBIOOPa WHANBUAYaAIBLHON 00pa3oBaTeIbHON WIIH
npodecCHOHANBEHON TPACKTOPHH.

4) ¢dopMHpOBaHHE CUCTEMBl XHMHUYECKHUX 3HAHMHA KaK KOMITOHEHTAa ECTECTBEH HO-HAYYHOU
KapTUHBI MHPA;

5) pa3BuTHE JIMYHOCTH  OOYYAIOIIUXCS, WX HHTSIUICKTyalbHOE U  HPaBCTBEHHOE
COBEpILEHCTBOBaHUE, (OPMUPOBAHHE Y HUX TyMaHHUCTUYECKOTO OTHOIICHUS W OKOJOTHYCCKH
1eNecoo0pasHoro MOBEJCHUS B OBITY M B TPY/IOBOH JESITEIBHOCTH;

6) BBIPaOOTKY TOHMMaHUs OOIICCTBCHHON TOTPEOHOCTH B Pa3BUTHM XHUMHUH, a TaKKe
(opMHpOBaHNE OTHOLICHHUS K XUMHHU KaK K BO3MOXKHOU 00J1acTH OyIyIei MpakTHIeCKOM AesTeIHOCTH;

7) ¢opmupoBaHre yMeHHH O€30mMacHOro OOpalleHrus C BEIIeCTBAMH, HWCIOIb3yeMBIMH B
MMOBCEIHEBHOM KM3HU.

1.Ilnanupyemblie pe3yjbTaThl OCBOEHHS Y1eOHOT0 MpeaMeTa « XuMHUD»

TpeGoBanmst Kk  pe3ynbTaraM  OCBOEHHS  OCHOBHBIX  00pa3oBaTelIbHBIX  MPOrpaMM
CTPYKTYPUPYIOTCS 1O KJIIOYEBBIM 3ajadaM OOIIero oOpa3oBaHUs, OTPa)KAarOIIUM WHAWBHIYaJIbHbBIC,
O6IlIeCTBeHHBIe U TOCYyJapCTBCHHBLIC HOTpe6HOCTI/I, U BKIIIOYAIOT JIMYHOCTHBIC, MCETAPCIMCTHBLIC H
MpeIMeTHbIE pe3yibTaThl. JIMYHOCTHBIE pe3yibTaThl OOyYeHHS B OCHOBHOHM IIIKOJIE BKIIIOYAIOT
TOTOBHOCTh M CIOCOOHOCTH OOYYaIOMIMXCS K CaMOpPa3BUTHIO W JIMYHOCTHOMY CaMOOIpEICITICHUIO,
c¢(hOpMHUPOBAHHOCTh WX MOTHBAIIMU K OOYUYCHHIO M IICJICHANPABICHHOW MO3HABATEILHOM JIEATCILHOCTH,
CHUCTEMBI 3HAYMMBIX COIMATBHBIX M MEXKIMYHOCTHBIX OTHOIIEHHWH, IEHHOCTHOCMBICIIOBBIX YCTaHOBOK,
OTPaKAMIIUX JUYHOCTHBIE W TPAXKIAHCKHE TO3WIUH B JIEATEIBHOCTH, COIMAIBHBIE KOMIIETECHIINH,
IIPaBOCO3HAHME, CHOCO6HOCTL CTaBUTDH LCJIU U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JIndHOCTHBIE PEe3yIbTATHl O0YYCHUS XUMUU:
1)popmupoBaHHEe OTBETCTBEHHOTO OTHOIICHHUS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH, OOYYarOIIMXCs K
CaMOpPa3BUTHIO M CaMOOOPa30BAHMIO HA OCHOBE MOTHBAIMH K OOYYEHHIO W TO3HAHHIO, OCO3HAHHOMY
BHIOOPY M TIOCTPOCHUIO JalbHEHIIel HHANBUIYIbHOU TpaeKTopuK 00pa3oBaHus Ha 0a3e OPUCHTUPOBKH
B Mupe mpodeccuii U MPOGECCHOHANBHBIX MPEINOYTeHHA, ¢ y4ETOM YCTOHYMBBIX ITO3HABATEIBHBIX
WHTEPECOB, a TaK)Ke Ha OCHOBE ()OPMUPOBAHHS YBAXXHTEIHHOTO OTHOLICHHUS K TPYAY, Pa3 BUTHUS OIBITA
y4acCTud B COIMMAJIBHO 3HAYUMOM TPYyHE,

2) ¢opMupoBaHHE LEIOCTHOI'O MHUPOBO33PEHHS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKd M OOIIECTBEHHOH NPAaKTHUKH, YYHTHIBAIOIIETO COLHMAJIbHOE, KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE
MHOT000pa3re COBPEMEHHOTO MUPA;

3) <¢opmupoBaHHE KOMMYHHKAaTHBHOW KOMIETEHTHOCTH B OOIIEHMHM M COTPYJHHMYECTBE CO
CBEPCTHHKAMH, JCTBMH CTapLIero W MJIAIIEro BO3pacTa, B3POCIBIMH B Hpolecce 00pa3oBaTeNIbHOH,
0O0IIECTBEHHO TMOJIE3HOH, yueOHO-MCCIIeIOBATENHLCKOM, TBOPUESCKON M IPYTHX BHJIOB JICATEILHOCTH;

4) dopMupoBaHWE IIEHHOCTH 3J0pOBOrO © Oe3omacHoro obpasza J>KW3HHW, YCBOSHHE IMPaBUII
WHIMBUAYaJbHOTO M  KOJUIGKTUBHOTO 0O€30MacHOrO TMOBENEHHS B 4YPE3BBIYAWHBIX CHTYaLUsX,
YTPOXKAIOMIMX OKU3HH M 3A0POBBIO IIOJeH; (OPMUPOBAHHE OCHOB O3KOJOTHYECKON KYyIbTYpHI,
COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO IKOJIOTHUYECKOTO MBIIIJICHUS, PA3BUTHE OTIBITA SKOJIOTHUECKH
OpPUEHTUPOBAHHON Pe(IIeKCHBHO-OLIEHOUYHON 1 MPAKTUUYECKOHN JEATEIbHOCTH B )KU3HEHHBIX CUTYalUsX.

MertanpenMeTrHble pe3yibTaTbl OOYYEHHMS B OCHOBHOM WIKOJE COCTOST W3 OCBOCHHBIX
00y4JaloNMMIC MEXIPEAMETHBIX TOHATHI W YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUH (perynsTHBHBIC,
MO3HABaTeNbHbIE, KOMMYHHKATUBHBIC), CIIOCOOHOCTH MX HMCIOJh30BaHUs B y4eOHOMU, TTO3HABATEIBHON U
COLMAILHON MPaKTUKE, CAMOCTOSITEIBHOCTH TUTAHUPOBAHUS U OCYIIECTBICHHUS YUeOHOH AEATENLHOCTH U



OpraHm3ali y4eOHOTO COTPYAHMYECTBA C TIeNaroraMM W CBEPCTHHUKAMHU, K IPOEKTUPOBAHUIO U
MTOCTPOEHHUIO WHIANBUYaJTbHON 00pa30BaTEIbHON TPACKTOPHUH.

MeTtanpenMeTHBI€ PE3yJIBTAThI 00YUCHUS XUMUU:

1) yMeHHe caMOCTOSITENbHO ONPEAETIATh LEIH CBOETO 00yUeHHS, CTABUTh U (HOPMYJIHPOBATH IS
ce0sl HOBBIE 3a/a4d B yu&0e W MMO3HABATENFHOW JEATENHHOCTH, PA3BUBATh MOTHUBBI M WHTEPECHI CBOEH
MTO3HABATEIBLHOMN EATEIBbHOCTY;

2) yMEHHE CaMOCTOSTCIILHO IUIAHUPOBATh IyTH JOCTIDKCHHSI IEJIeH, B TOM YHCIEC
albTepHATHBHBIE, OCO3HAHHO BBHIOMpaTh Hambosee >(PQGEeKTUBHBIE CIIOCOOBI pemieHUs] Y4eOHBIX |
MTO3HABATEJbHBIX 33/1a4;

3) yMeHHE COOTHOCUTH CBOM [JEHCTBUS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBIISATh
KOHTPOJIb CBOCH AEATEIFHOCTH B TMPOLIECCE JOCTIKEHUS Pe3ylbTara, ONPEASisTh CIOCOObI IeHCTBU B
pamMKax TpeUIOKEHHBIX YCIOBHH M TpeOOBaHWA, KOPPEKTHPOBATH CBOW JIEHCTBHUS B COOTBETCTBUH C
W3MEHAIOUIEHCS CUTYallNEH;

4) yMeHue OLEHUBATh NPABUIILHOCTH BBHIMOJHEHUS Y4eOHOH 3a1a4ui, COOCTBEHHBIE BO3MOXHOCTH
€€ pelLeHus;

5) BlIameHWE OCHOBAMH CaMOKOHTPOJIS, CaMOOIICHKW, MPHHATHS PEIICHUH W OCYIIEeCTBICHHS
OCO3HAaHHOTO BBIOOPA B yUEOHOH M MMO3HABATEILHOM JCSITCIBHOCTH;

6) yMeHWe OIpeneisaTh TMOHATHSA, CO3/1aBaTh OOOOIIEHWs, YCTaHABIMBATH AaHAJIOTHH,
KIIACCHU(HUIIMPOBATh, CaMOCTOATEIBHO BHIOMpATh OCHOBAaHUS U KPUTEPUH Ui KiacCU(HUKAIWH,
YCTaHABIUBAaTh MPUUYUHHO-CIIEJICTBEHHbIE CBSA3M, CTPOUTH JIOTUYECKOE PacCyXIE€HHE, YMO3aKIIOUeHHe
(MHIYKTUBHOE, ICYKTUBHOE M IO aHAJIOTHH) U JICJIaTh BHIBOIBI;

7) yMeHue co3JaBaTh, IPUMEHATh U PEe0OPa30BHIBATh 3HAKH W CHMBOJIBI, MOJETH U CXEMBI IS
peleHnst y4eOHBIX U MO3HABATEILHBIX 33]1a4;

8) yMeHre opraHn30BBIBaTh Y4€OHOE COTPYIHHYECTBO U COBMECTHYIO JIEATEIBHOCTD C YUUTEIIEM
U CBEpPCTHHKaMH; paboTaTh WHIWUBUAYAIBEHO M B TPYIIE: HAaXOJUTh OO0INee pelIeHHe W pa3pemaTh
KOH()JIMKTHI HA OCHOBE COTJIACOBAaHUS MO3WIHUN M Y4€Ta HHTEPECOB; (OPMYITUPOBaATh, APTyMEHTHPOBAThH
U OTCTauBaTh CBOE MHEHHE;

9) ymeHHE OCO3HAaHHO UCIOJb30BATh pEYEBHIE CpPEICTBA B COOTBETCTBHM C 3ajadei
KOMMYHUKAIIAW JI BEIPAXKEHHSI CBOMX UYBCTB, MBICIIEH M MOTPEOHOCTEH; MIIAaHUPOBAHUS U PETYIISAIIUU
CBOEH AESATENILHOCTH; BIaJICHUE YCTHOW U IMCBMEHHOM pe4ybl0, MOHOJIOTUYECKON KOHTEKCTHOM PEYbIO;

10) ¢hopMupoBaHue U pPa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIIOJIB30BaHUS MH()OPMAIIMOHHO-
KOMMYHUKALIMOHHBIX TEXHOJIOTUI;

11) dopmupoBaHue H pa3BUTHE OSKOJIOTHYECKOTO MBINUICHUSI, YMEHHE IPUMEHSTH €ro B
M03HaBaTEeNFHON, KOMMYHHKATUBHOH, COIMAILHON TIPAaKTHKE U MPO(HECCHOHATIBHOW OPUCHTAIIHH.

IIpeaMeTHBIMU pe3yJIbTATAMHM OCBOCHHMSI BBITYCKHUKAMU OCHOBHOHM IIKOJBI MPOrpaMMbl IO
XUMUU SIBIISIOTCSL:

1) dbopmupoBaHue NEepBOHAYATBHBIX CHCTEMATU3WPOBAHHBIX TPEACTABICHUN O BEIIECTBAaX, MX
MIPEBPAIICHUSIX U MPAKTHUECKOM MPUMEHEHWH; OBJIAJICHUE TIOHATHUWHBIM aIllapaToM W CHMBOJIMYECKUM
SI3BIKOM XHMHU;

2) oco3HaHue OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOH HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMUYECKUX IMPEBPAIICHUH HEOPTaHWYECKHX W OPraHWYECKUX BEIECTB KaK OCHOBBI
MHOTHUX SIBJICHUH XKUBOW Y HEXUBOW MPUPOJIBI; YIIIyOJICHUE MPEICTABICHUH O MaTepPUAIbHOM €JIMHCTBE
MUpA;

3) oOBmageHME OCHOBAMHM XWMHYECKOH TPAMOTHOCTH: CIIOCOOHOCTBIO aHAJTU3WPOBAaTh U
OOBEKTUBHO OIICHUBATh JKWU3HCHHBIC CHUTYallMH, CBS3aHHBIE C XUMHEH, HaBBIKAMH OE€30TacHOTO
oOpaileHusi ¢ BEIIeCTBaMH, HCIOJIB3YEeMbIMH B ITOBCEJIHEBHOH JXW3HW; YMEHHEM aHAIM3HPOBATH U
TUTAHAPOBATh JKOJIOTHYECKH Oe30macHOe IMOBEACHWE B IENAX COXPAHEHHUS 370POBbA M OKpPY)KAromiei
CpeIIbI;

4) popMupoBaHUE YMEHUH YCTaHABINBATH CBS3U MEXIYy PEAIbHO HAOIOIaEMBbIMUA XUMUYECKUMHU
SBJICHUSIMH ¥ TIPOIIECCAMH, TMPOUCXOISIIMMH B MHKPOMEpE, OOBSCHATH NPUYMHBI MHOTO00pa3us
BEIIECTB, 3aBUCHMOCTh UX CBOHCTB OT COCTaBa M CTPOCHHS, a TAK)KE 3aBHCHMOCTh PUMEHEHHS BEIIECTB
OT UX CBONCTB;

5) nproOpeTeHne OIbITa UCTIONB30BAHUS PA3IMYHBIX METOJIOB M3YYEHUS BEIIECTB: HAOJIFOACHUS
3a UX MPEBPAILCHUSIMH MPU MPOBEACHUM HECIOXKHBIX XUMUYECKUX SKCIEPUMEHTOB C UCIOJIb30BAHUEM
J1a00paTOPHOTO 00OPYAOBAHHUSI M IPUOOPOB;

6) dhopMuUpOBaHUE MPEACTABICHUN O 3HAYCHUHM XMMHYECKOW HAYKH B PEIICHUU COBPEMCHHBIX
9KOJIOTHYECKUX MPOOIIEM, B TOM YHCIIE B IPEAOTBPAILICHIH TEXHOTEHHBIX H SKOJIOTUYECKUX KaTacTpod.
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2.Conep:xanue y4yeGHOro mpeamera « XuMHsI»

Tema 1. Beenenne B xumuio [Ipeamer xumun. XuMus U IPyTHUE €CTECTBEHHBIC Haykn. HayduHoe
HAOJIOJICHNE KaK OJMH U3 METOJOB XUMHU. XHUMHUYECKHIA AKCIECPUMEHT — OCHOBHOW METOJ W3YYCHUS
CBOMCTB BemiecTB. Xumuueckas jaboparopus. O0OpyJoBaHME XUMHYECKON naboparopuu. [IpaBuia
0e301macHOTo TOBEJEHHS B XUMUYecKoil Taboparopru. O3HAKOMIIEHHE C TIPOCTEHIITIMH MAHUITYJISITUSIMHI
¢ mabopaTopHBIM 00OPYIOBaHHUEM: IITATUBOM, HarpeBaTelbHBIM MpuOopoM. Yncteie BemecTBa. CMecu
BelecTB. l['eTeporeHHrle W TroMoreHHble cmecH. [lpuémbl pazaenenus cmecedd. Dusznyueckue Hu
XUMHYECKre sBieHus. [IpH3HaKM XUMHYECKHMX peaKnuid: M3MEHEHHe OKpackd, oOpa3oBaHHE Tasa,
BBIJICJICHHE CBETAa U TEIUIA, HOSBICHHUE 3aI1axa, BBINAJCHUE OCAJKa, PACTBOPEHUE OCAAKa. XHUMUYECKUN
9JIEMEHT. 3HAaKU XUMHUYECKHUX 3eMeHTOB. CocTaB BemiecTB. KauecTBEHHBIN U KOJUYECTBEHHBIM COCTAB.
Xumundeckas Qopmymna. Munekc. YUrenwe xummueckux (opmyi. Ilpocteie BemectBa. CloxHBIC
BemecTBa. buHapHble coemuHenws. HomeHkmarypa OuHapHBIX coemuHeHmil. CocTaBiieHHWE Ha3BaHUN
OMHAPHBIX COCAMHCHUN IO W3BECTHOW (hopmyisie BemiecTBa. OTaloH. OTHOCHTEIBHOCTh W3MEHCHHIA
Macca, oTHOcHUTENbHAas aToMHash Macca W OTHOCUTENbHAas MOJIEKyJsipHas Macca. MaccoBas Jons
XUMHYECKOTO DIIEMEHTa B CIIOKHOM BemiecTBe. BanentHocTs. OmnpeneneHrne BaJeHTHOCTH 1O (opMyIie
BellecTBa. Y TOYHEHHE MPABWIJI COCTaBJICHHs Ha3BaHWU OWHaApHBIX coequHeHmid. CocraBieHune (HopMyl
6I/IHapHBIX COCI[I/IHCHI/Iﬁ M0 HMX Ha3BaHMAM. 3aKOH IIOCTOSHCTBAa COCTaBa BCUICCTB. rpaHI/IHBI
MPUMEHUMOCTH 3aKOHAa. XuMHUYecKue ypaBHeHUs. KoapduimeHTb. ATOMHO-MOIEKYISIPHOE YUCHHE.
3apoxxneHne u BO3poXkIeHWEe aromucTukh. Pomp M.B. JlomoHocoBa B pa3paboTke aTOMHO-
MOJICKYJISIPHOTO YUCHHUSI.

Jlemoncmpayuu UYucteie BemectBa M cMecH. CoxpaHeHHE CBOWCTB BEIIECTB B CMECHX.
Paznenenne rereporeHHBIX cMmecel (UIBTpoBaHWEM. PaznerneHue TOMOTEHHBIX CMECEi IeperOHKOM.
dusnyeckue SABJICHUSA W XUMHUYECKHE  SIBICHUSL. HpI/I3HaKI/I XUMHYECKHUX pCaKHI/Iﬁ. OHBITI)I,
WUTIOCTPUPYIOIINE 3aKOH COXPAHEHHSI MACCHI BEIIECTB MPU XUMHUYECKUX PEAKIIHSIX.

JlabopamopHvle onvimur OmicaHuie BHEIIHETO BHJIA BEUIECTB M COCTaBIEHHE HX (QOPMYN MO
U3BECTHOMY cocTaBy. ONHcaHKe BHELIHEro BUAA MPOCTHIX U CIOXKHBIX BellecTB. CocTaBieHUE MOJENe
MOJIEKYJI OMHAPHBIX coenuHeHu. [IpokanuBaHe MeAHOMN MPOBOJIOKH B IIIAMEHU CITMPTOBKH.

Ipaxmuuecxue 3ansmus O3HAKOMIIGHHE C MPOCTEUIIMMHU MaHUIYISIUSIMUA C J1a00paTOPHBIM
o0opy/oBaHUEM: ITATHBOM, HarpeBaTeNbHEIM NpubopoM. Paznenenne rereporenHoit cmecu. [lpusHaku
XHMHUUYECKUX peakiuii. Pacu€THble 3a1aun MaccoBasi 10J11 XMMHUECKOTO 3JIEMEHTA B CJIOXKHOM BEILIECTBE.

Tema 2. Baxheiilye Kiacchl HeopraHuueckux BemiectB. Kiaccudukarus. OcHoBaHUs
Kiaccudukanyn. BemecTBa MOJEKYISPHOTO U HEMOJEKYJISPHOTO CTpOeHHS. MeTaluibl U HeMeTalIbl.
[lepBoHavanpHOE TIpejAcTaBiIeHHE OO0 aUTOTPONMKM HA TPUMEpPE IMPOCTHIX BEIIECTB, 00Pa30BaHHBIX
KHCIIOPOZIOM U YIJIepoaoM. XUMHYECKUH 37eMeHT kuciopo. Kucnopon B mpupose. IIpoctoe BemiecTBo
KHCIIOPOJ: XWMHWYecKas (opmyna, OTHOCHTENbHAas MOJIEKyIsapHas wmacca. Dusmueckne CBOWCTBA
KHcIopona. BzamMmonelicTBue Kuciopona ¢ MeTalamMu (Ha TpHMEpe KalblUs, MarHus, MeAH), C
HeMeTaJIaMu (Ha TIPUMEPIO Cepbl, yriieponaa, Gocdopa CI0KHBIMU BEIleCTBaMHU (Ha MpUMeEpe MeTaHa).
I'openne. IlepBoHauanbHOE TpEACTABICHHE O pEAKUUAX OKHCIeHHA. KuCiIopoa Kak OKHCIHUTENb.
Oxcunpl. Okenuapl Kak OMHapHBIE coequHeHHs. PU3ndecKrue CBOWCTBA OKCHIOB. XUMHYECKAN AIEMEHT
BostopoJ. Bojgopox B mpupone. Ilpocroe BemecTBO BOAOPOI: XUMUYecKas (HopMyna, OTHOCHUTENbHAS
MonekynsapHas macca. [lomyuenmne Bogopona B maboparopuu. [lpuHiuns! aevictBus anmapara Kumma n
npudopa [I.M. Kupromkuna. CobupaHuie BOJIOpO/ia METOJIOM BHITECHEHUS BOABI. Mepbl 0€30MacHOCTH
npu pabote ¢ BogopoaoM. B3anmopeiicTBrue Bogopoaa ¢ KUCIOPOJOM, CEPOM, XJIOPOM, a30TOM, HATPHEM,
kamprmeMm, okcugoMm keme3a(lll), oxcumom wmemu(H). IlepBoHauanmpHBIE TIPEACTABICHUS O
BoccTaHOBIeHUH. Bomopon kak BoccranoButenb. Boga. CocraB Boabl. dusmueckue CBOMCTBA BOJBI.
PactBopumocte BemectB. Tabmmma pactBopuMmocTu. MaccoBas A0isl PacTBOPEHHOTO BeIECTBa B
pactBope. HeHachlllleHHBIE, HACBIIIEHHBIE W IEPECHILIEHHBbIE pacTBOpbl. llodyueHue 4MCTONH BOABL
B3aumopeiictBue Boapl ¢ Metaiiamu. llepBoHadanbpHOE TpECTaBIEHHE O P aKTUBHOCTH METAIIOB.
BzaumopeiictBue Boabl ¢ okcugamu MeTamnoB. Muaukaropbl. Okpacka METUJIIOpaHXa, JIaKMyca U
¢deHondTarenHa B HEUTPAJILHOW U IEJI04YHON cpene. [lepBoHavanbHOE MpeICcTaBlieHue 00 OCHOBAHHSX.
HpOFHOSHpOBaHI/Ie BO3MO>XKHOCTHU B3aPIMO]IeI>’ICTBPI$I BOAbI C OKCHMJAaMHU METAJJIOB C ITIOMOIIBIO TaGHI/IHBI
pactBopuMocTd. ['mapoxcuapl. ['mApoOKCHIB METAIOB M HEMETAJUIOB. B3auMoaeiicTBuE BOIBI C
okcumamu  yraepona, docdopa(yY), cepri(Y1). H3MeHeHue OKpacku METHIOpaHKa, JaKMyca,
¢denondranenna B kucinod cpene. HoMeHKIIaTypa THAPOKCHAOB METAUIOB M HEMETAIUIOB. KHCIIOTHI.
T'mapokcuapl HEMETauIOB Kak MPEACTABUTENNA KHUCIOPOACOAECPKAUIMX KHCIOT. beckucnoponHsie
kucnoTel. CoctaB kucnoT. KucnotHeiii octatrok. HoMeHkmatypa KHUCIOTHBIX OCTaTKOB. OCHOBHOCTH
KHCJIOT ¥ BaJCHTHOCTh KHCIOTHOTO ocTtarka. OOmme CcBOHCTBa KHCJIOT: H3MEHEHHE OKPacKu



WHANKATOPOB, B3aMMOJICHCTBUE C METaJUIaM{, OKCHIAMHU METAJUIOB, THAPOKCHIaMHu MeTauoB. OcoObie
CBOIMCTBa KOHIIEHTPUPOBAHHOM CEPHON KHCIIOTHI: PAacTBOPEHHE B BOJE; B3aUMOJICHCTBHUE C ME[bIO,
oOyrimBaHue opranndeckux BemiecTB. OcoOble CBOWCTBA KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI M €€
pacTBopa: B3auMojeicTBUe ¢ Meapto. Krmaccupukanuyu ocHOBaHHNA: OJHOKUCIOTBIE M JBYXKUCIIOTHBIC,
HEpPaCTBOPUMEBIE H pacTBOpuMble (ménouwn). OOImMe CBOWCTBA OCHOBAaHHWH: B3aHMOICHCTBHE C
Kuciotamu. Peakuus HeWtpanuzauuu. B3auMopelcTBue Iuenodeld € KUCIOTHBIMM — OKCHUAAMH.
PasznoxeHne HepacTBOPUMBIX OCHOBaHWH mpH HarpeBaHuu. AMpoTepHOCcTh. CBOHCTBa aM(OTEPHBIX
THUAPOKCHUIIOB Ha MpHMepax TUAPOKCHAA IMHKA M THAPOKCHIAa amoMuHHS (0e3 3ammcu ypaBHEHUH
xummrgeckux peaknuit). Comu. Homenkiarypa coneit. ['enetiaeckuit psa. ['eHeTHdecKkuii psia THIIMIHOTO
MeTaJlja Ha mpuMepax Kanblius U cBUHIA. [lodydeHne coeiMHEHNI TUMTHYHBIX METaIOB. | eHeTuuecKuit
pSA TUIIMYHOTO HEMETasula Ha MpUMeEpax yriaepoaa U KpeMHHs. Bo3MOXXHOCTH MoJydeHus: COeTMHEHUH
HEMETAJUIOB M3 BEIIECTB JIPYTHX KiIaccoB. ['eHeTwdeckwii psim Merayuia, oOpasyromero amgpoTepHBII
TUAPOKCHI.

Jlemoncmpayuu BelecTBa MOJEKYISIPHOTO W HEMOJEKYJISPHOTO CTpPOEHHs. MeTasbl.
Hewmeramnsl. I'padur xax mpumMep mpocTOro BemIiecTBa, MMEIOIIETO Ha3BaHHE, KOTOPOE OTIMYAETCS OT
HA3BaHWS XUMHYECKOTO 3ieMeHTa. l[lomydeHme kucmopoia W3 TEpMaHTaHaTa Kalus W coOMpaHue
METOJIOM BBITECHEHHUS BOIbI. ['OpeHHE B KHMCIOpOJe MarHus, cepbl, pochopa. Pabora anmapara Kummna.
HanonHeHnne MBUIBHBIX Iy3BIpEN CMECHIO BOJOPOAA C BO3IYXOM U MX mojpkuranue. [IpoBepka Bonopoaa
Ha 4UCTOTy. ['opeHHe BOJOpOAAa HAa BO3AYXE M B KucIopoae. BzaumoneilcTBue BOAOpoIa € CEpOM.
l'openue Bomopoaa B xiope. Boccranoenenue Bomopoaom okcuaa wmeau(Il). HeycroituuBocTs
MIEPECHIIIEHHOTO PacTBOpa THOCYNb(daTa HaTpHA. ABTOMATHUYECKHHA TUCTHWUIATOP. OTHOIIEHHE BOJBI K
HaTpHUI0, Marauto, Mean. OTHOIIIEHNE BOMBI K OKCHIaM Oapus u xene3a. VcipiTaHue pacTBOPOB IIenoueit
METHIIOpaHXeM, JJTakMycoM, deHoadTanenHoM. B3aumoneiicteue okcunos yriaepona(ly) u docdopa( V)
C BOJOH M WUCHBITAHUE TMOJYYCHHBIX PACTBOPOB METHUIIOPAHKEM, JaKMycoM, (eHoIdTanenHoM.
OTCyTCTBHE XMMHYECKOW peaKIHuy BOIBI ¢ OKcHIOoM KpemHHA. CepHas, a30THasA, GochopHas KHUCIOTHI
KaK MOpeICTAaBUTEIM KUcCIopoacoaepkammx KuciaoT. ConsHas KUCIOTa Kak MpeICTaBUTENb
OeckucIopoIHbIX KUcoT. OO0pasisl coneld. OTHOIIEHHE METAJUIOB K PAaCTBOPY COJITHOW KHCIIOTHI.
Bsaumopeiicteue okcuma menu(Il) ¢ pactBopoM cepHoil KuCIOTHL. B3aumonelcTBuEe THApPOKCHIA
meau(Il) ¢ pacTBopoM consiHOM KMCIOTHL. B3ammopeiicTBre KOHIEHTPUPOBAHHOW CEPHOW KHUCIOTHI C
KypuHBIM OenkoM (caxapoM). BzaumopelcTBHe KOHIIGHTPUPOBAHHOW a30THOM KHCIOTBI C MEJBIO.
KcanromporennoBas peakius. BzammopeiictBue TBEPIOTO THUIPOKCHAA HATPHSI C  OKCHIOM
yraepona(ly).

JlabopamopHuvle onvimer O3HaKOMIJIEHHE C OOpa3llaMH METAIIOB W HeMmeTauioB. llomydenwue
KHCTIOpOJa U3 Mepokcua Bogopoaa. Onrcanre BHEITHETO BUAA MPUPOIHBIX OKCUIOB M COCTABICHHE MX
¢opmyn. llomyuenue Bomopona B mpubope .M. Kupromkuna. Cobupanue BOJOpPOAa METOAOM
BBITECHEHUSI Bo3ayxa. IIpoBepka Bomopojga Ha 4ucToTy. M3ydyeHue pacTBOPUMOCTU MEIHOIO Kymopoca
MpU pa3HBIX TeMIleparypax. B3ammopeiicTBue oxcuzpa KajblHMs ¢ Boaoil. V3MeHeHue OKpacku
WHAMKATOPOB B pacTBOpax KHUCIOT U menodeid. CpaBHEHHE OKPAaCKH MHIWKATOPOB B COJITHOM M CEpHOI
kucioTax. OnucaHue BHEIIHETO BUAA M PACTBOPUMOCTH pa3HbIX cojeil. Peakuuss HeHTpamu3auuu.
Paznoxenue runpokcuma menu(Il) npu HarpeBanun. AmdotepHocTs. [lonydeHue coeqMHEHUI MarHus.
TlonydyeHue coequHeHn yrieposa.

Ipaxmuueckue 3anamus XMUYECKHE CBONCTBA KHUCIOPOAA. XHUMUYECKHE CBOMCTBA BOJOPOAA.
XUMHYECKUE CBOMCTBA KUCIIOT.

Tema 3. llepuoguvecKkuii 3aKOH W TEPUOJMYECKAs] CHCTEMa XUMHYECKHX diieMeHtoB JI.M.
MengeneeBa. Ctpoenne aroma AtoM — ciokHad yactuna. Omneltel A.A. bexkepens. Ilnanerapnas
Mmozens aroma J. Peszepdopaa. OCHOBHBIE YaCTHIBI AaTOMHOTO Si/Ipa: MPOTOHBI U HEUTPOHBL. M30TOMNBI 1
M30TONHS.  YTOYHEHHE  TOHATHA  «XHUMHYECKHH  3JIEMEHT.  DJIEKTPOHCUTPAIBHOCTH  aToMa.
I[lepBoHauabHOE MpECTAaBIEHHE 00 JJEKTPOHHOM CJI0€. EMKOCTh 27eKTpoHHOTO cjios. IloHsaTHE O
BHEIIHEM DJJIEKTPOHHOM CJIO€. YCTOHMYMBOCTH BHELIHETO OJJIEKTPOHHOro cios. l3MmeHeHne wyucna
3JIEKTPOHOB Ha BHEIIHEM OJJIEKTPOHHOM CJIO€ C YBEJIMYCHHMEM 3apsaa sapa atomMoB syeMeHToB 1-1I1
nepuonoB. Knaccuduranuss xumudeckux siemMeHToB. OcHoBaHus kinaccudukanuu. [lepuogmueckast
CHUCTEMa KaK ECTECTBEHHO-HaydHas KiaccH(UKaIMs XMMHYECKMX 3JIEMEHTOB Ha OCHOBE 3apsloB HMX
aToMHbIX szep. Ilepuonmueckas cucrema u nepuonuueckue Tabmuuel. [lepron. Ou3MUECKHd CMBICT
HOMepa nepuoja. boxpmme u Mansie mepuosl. [lepronsr B pa3Heix GopmMax mepuoandecKor TaOIHIIbI.
I'pynmbl B KOPOTKOW U AIMHHOK (hopMe Iepruoandeckoii Tadauibl. [ 1aBHbIe 1 MOOOYHBIEC TOATPYIIbL. A-
u B-rpynmel. ®usuueckuil cMbICI HOMepa TPYHNbI Al 3JEMEHTOB TJaBHBIX HOArpynn (A-rpymm).
DU3NYECKUI CMBICH MOPSAKOBOTO HOMEpPAa XUMHUYECKOTO 3jeMeHTa. 3MeHeHrne CBONCTB XMMHUYECKUX



JJIEMEHTOB B Tepuonax u rpynmnax. llepmomndyeckoe W3MEHEHHE YWCIIA DJIEKTPOHOB Ha BHEIIHEM
JJIEKTPOHHOM CJIO€ M TIEPUOINYECKOE M3MEHEHHE CBOWCTB XHMHUYECKHUX JJIEMEHTOB M WUX COCTUHEHH.
CoBpemenHasi HOPMYIMPOBKA NEPHOANYECKOTO 3aKOHA. XapaKTEPUCTHKA XMMUYECKOTO JIEMEHTA TI0 ero
MIOJIOKEHUIO B epuoandeckoil cucreme. OcHoBHble Bexu B xu3Hu [. Y. Mengeneesa. Knaccudukamms
XUMUYECKUX 3JIEMEHTOB U OTKPBITHE Nepuoandeckoro 3akona. Hayunenid nmoxsur J[.MI. Menneneesa.
IIpakTudeckne 3aHsTs V3MEeHEHWE CBOWCTB THAPOKCHIIOB C YBEITHMYEHHWEM 3apsiioB aTOMHBIX SIIEp
XUMHAYECKHX DIIEMEHTOB.

Tema 4. KonmdectBeHHble oTHOMmEeHNU B XuMuH (8 1) Exmmmma konmdectBa BemecTBa. Yncio
ABoranpo. ®usnmueckuii cMbIci KO3()PHUIMEHTOB B YypaBHEHHMSIX XHMWYECKHX peakuuid. UteHne
ypaBHEHUI XUMHUYECKUX Peakiiuii. Macca oqHOTO MoJis BeriecTBa. MolsipHas Macca. MoJSIpHBIN 00bEM
ra3oB. 3akoH ABorajpo. OObEMHBIC OTHOIICHUS Ta30B NMPH XUMHUSCKUX PEaKIUsX. /Jemoncmpayuu
OO0pa3ubl TBEPIABIX W KUAKUX BEIIECTB KOJMYECTBOM 1 Monb. Pacuémuuvle 3a0auu Pacuér xommdecTBa
BEIIECTBA MO M3BECTHOMY YHCIy 4acTHil. PacuéT xojmuyecTBa BEIIECTBA MO YPaBHEHHIO XUMHUYECKOM
peakuuu. Pacuér MonsipHOW Maccel BemlecTBa 1O ero Qopmyne. Pacu€rel Maccel BemecTBa IO
M3BECTHOMY €T0 KOJIMYECTBY U 00paTHBIE pacu€Thl. Pacu€Thl M0 XMMUYECKNM YpaBHEHUSIM MacChl OJHOTO
W3 YYaCTHHKOB XMMHUYECKOW PEaKIMH 10 M3BECTHON Macce Apyroro ydacTtHuka. Pacué€r rmoTHoCTH ras3a
IO €ro MOJISIPHOHM Macce ¥ MOJISIpHOMY 00BEMY. Pacdérel Mo XMMHUYeCKUM ypaBHEHHUSIM MAcChl OJJHOTO M3
YY9aCTHUKOB XWMHUYECKOW pEaKIHH IO H3BECTHOMY OOBEMY IpYyroro y4aCTHHKA, HAXOMISIIErocs B
ra3000pa3HOM COCTOSHUU. Pacd€Thl MO0 XWMHYECKHM YpaBHEHHSM C WCIIOJNB30BaHUEM OOBEMHBIX
OTHOIICHWHU I'a30B.

Coaep:xanue yueOHOro npeamera «Xumusa» 9 kiacca

Tema 1. CTpoenne BelecTBa

Xumuyeckasi cBsa3b. (OOpazoBaHume MOJIEKY1 Boaopoda, aszora. KoBaneHTHass CBS3b.
DOneKTpoHHBIE W Tpadudeckue (opMylbl. YTOYHCHHE IOHSTHUS «BAJICHTHOCTH». BaleHTHBIE
BO3MOXXHOCTHU aroma. OtHOcUTENbHAS 3JIEKTPOOTPHULIATENILHOCTD aTOMOB. Psin
anexkTpooTpuuareabHocTh. [lomapHocTh cBA3u. Yactuunelil 3apan. KoBaneHTHas HenonsipHas u
KOBaJIEHTHAasl moJisApHas CBA3b. Moubl. MoHHas cBsA3b. ['paHuIbl NPUMEHUMOCTH MOHATHUSA
«BaJICHTHOCTHY. CTemneHb OKUCIeHUs. MakcumaibHas ¥ MUHHUMAJIbHAsl CTETICHU OKHCIICHUSI.
Omnpenenenue cTeneHu OKUCICHUS M0 AJIEKTPOHHOH (opMyre BemecTBa. Onpesenenne CTeneHu
OKHCJICHUS TI0 MOJIEKYJISIpHON (popMylsie OMHApHOTO COoenUWHEHMs. BaleHTHOCTh, 3apsia MOHA U
creneHb okucieHus. Kpucrtamnel. Tumbl KpuUCTaUIMUECKUMX PpELIETOK: aTOMHas, WOHHAasi,
MOJIEKYJIApHas. 3aBUCUMOCTh (DU3HMYECKUX CBOMCTB BEIIECTB OT THIA KPUCTAUIMUECKOU
pewérku. Jemoncmpayuu. Monenn KpuCcTaINIMYECKUX PELIETOK BOBI, XJIOpUAA HATPUs, ajiMasa,
rpaduta. Jlabopamopmusie onvimsi CocTaBieHHE Mojenelt Mosiekyn. Onucanue (U3NUIeCKuX
CBOVCTB BEILIECTB C Pa3HbIM TUIIOM KPUCTAJUIMYECKON PEIIETKH.

Tema 2. MHorooopasue xumuueckux peakmnuii OKHCICHHE, BOCCTAHOBJICHHUE, OKUCIIUTENb,
BOCCTAHOBUTEIh C TOYKH 3PEHHUS MU3MEHEHHS CTETNEeHEH OKHUCICHHS aTOMOB. OKHCIHTEIBbHO-
BOCCTAHOBUTEJIbHBIE peakiuu. MomsipHas KoHLeHTpauus. CKOpOCTh XUMHUYECKOM pPEaKIHUu.
3aBUCUMOCTh CKOPOCTH XHMHMUYECKOW pEaKkIMH OT YCIOBHM €€ IpOBEJACHUS: HArpeBaHHUe,
YBEJIMYEHUE KOHIIGHTPAIIMHU UCXOIHBIX BEIIECTB (IIsi TOMOT€HHBIX PEaKIIHii) WM MOBEPXHOCTH
COTIPUKOCHOBEHUS (IIJI1 TETEPOTEHHBIX DPEaKIni), MCIOJIb30BaHHE Karanuzatopa. [Ipsmas u
oOpaTtHast xumuueckue peaknuu. OOpaTUMble XUMUYECKUE peakiuu. M3MeHeHHe CKOPOCTH
XAMHYECKOW pPeakIiMiyi BO BPEMEHHU. XUMUYECKOE PAaBHOBECUE. DIIEKTPOIPOBOJHOCTH PACTBOPOB.
DNEKTPOIUTHl W HEIIEKTPOIUTHL. DIIEKTpONUTHYecKast muccormanus. CuibHble U crnabbie
ANEKTPOJUTHI. YPaBHEHHS DJICKTPOJUTHUYCCKON AUCCONMAINK. Peaknuy HOHHOTO OOMeHa.
MonekysapHble U HOHHBIE YPABHEHUS XUMUYECKUX PEAKLIHN. XUMHUUECKUE CBOWCTBA KUCIOT U
OCHOBAHHMU C TOYKH 3PECHHS TEOPUHU EKTPOIUTHUECKOU Aucconuanuu. OnpeneeHue KucioT U
nienouel kak anektponuToB. OOmme cBoiicTBa kucioT. OOmme CcBoiicTBa OCHOBAHMIA.
B3anmoneiicTBrue pacTBOpPOB CoOJIEl € pacTBOpaMHM KHCIOT M Iienoded. BzaummopeiictBue
pPacTBOPOB COJIEH Ipyr ¢ ApyroM. IlepBoHayanbHOE MPEACTABICHUE O KAYECTBEHHBIX PEAKIIUAX
Ha KaTHOHBI W aHWOHBI. OCHOBaHUs KiIacCH(PUKAIMU XUMHUYECKUX PEAKIUNA. XUMHYECKUE
PEaKIuu COCIMHEHUS, PA3JIOKECHHUSI, 3aMEIIIeHUsI, 0OMEHa, SK30TePMHUYECKHE, YHIOTEPMUIECCKUE,
OKHCITUTEIbHO-BOCCTAHOBUTENIbHBIE,  KaTAIMTHYECKHE, OOpaTHMMble W  HEOOpaTHMBbIC.
Jemoncmpayuu.  T'openue  Menu B xyope. lopeHue  Bomopoma B XJOpE.
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M3MeHeHne CKOpOCTH XMMHYECKOM peakuuu Ipu HarpeBaHuu BemiecTB. (CwMerieHue
XuMu4eckoro paBHoBecus B cucteme «2N02>Ny04». M3ydeHne 31eKTponpoBOAHOCTH BEIIECTB
U pacTBOpOB. B3ammojeiicTBue pacTBOPOB: a) TMAPOKCHAA HATPUSL U A30THOM KHUCIOTHI; O)
CEpHOM KHUCIIOTHI M THAPOKCH/IA Kalus; B) KapOoHaTa HATPUS U COJSIHOM KHUCIOTHI; T) cynb(ara
meau (II) m rugpokcuna kamus. PactBopenue ruapokcuna xkenesa (III) B pactBope cepHoit
KHUCIIOTBI. DHJIOTEPMUYECKHE PEaKIuu. DK30TEpPMUUYECKUE peakuuu. Jlabopamopmuvie onvimol
Okucienre Meau KuciopoioMm Bosayxa. Boccranosnenne oxcuna meau (II) Bomopomowm.
BnusiHue KOHILIEHTpalMM Ha CKOPOCTh XUMHYECKOW peakuuu. BiusHue MoBEpXHOCTU
COIPMKOCHOBEHMSI HA CKOPOCTh XMMHYECKOM peakiuu. BinsHue kataims3aropa Ha CKOpPOCTh
XUMHYECKON peakuuu. M3ydeHre BO3MOXKHOCTH B3aUMOJACWCTBHS TMap pacTBOPOB: a)
THJIPOKCUA HATpUs M a30THOM KHUCIOTHL; 0) xmopuaa sxene3a(lll) m a30THON KHCIOTHI; B)
ruapokcuaa Hatpus W xuopuaa skeneza(lll). OOmwme cBoiicTBa kucior. OOmMe CBOWCTBA
miesouedl. CBoiicTBa pacTBOpPOB coiel. XMMHUECKHE PEAKIUU Pa3HbIX THIOB. [Ipakxmuueckue
3auamus Y CIOBHSI TEUSHUS PeaKlMii B pacTBOPAx AJIEKTPOJIUTOB J0 KOHIIA.

Tema 3. Muorooopa3sue Bemects. HeMeTasibl M MX coeIMHEHNsI

[TonoxeHre HEMETAIIOB B MMEPUOIMYECKON cucTeMe XuMuiyeckux snementoB .M. Mennaeneena.
DJNEKTPOHHOE CTPOEHHE aTOMOB HEMETaLIoB. [IpocThie BelecTBa - HeMeTaluIbl KaK OKMCIUTENN
UM BOCCTaHOBHUTENH. PacmmpeHue mpencTaBieHH 00 auIOTPONUU Ha MPUMEpPax MPOCTHIX
BemecTB (ocdopa u cepol. [lonokeHue rajJoreHOB B NEPUOTUYECKON CHCTEME XMMHUYECKHX
sanementoB /(.M. MenneneeBa, cTpoeHHME aTOMOB M MOJIeKyl. BsaumoneiictBue xjopa c
BosoposioM, (ocopom, HaTpuem, IKele3oMm, Meablo, MeraHoM. [lomydeHume — xsopa
AIEKTPOJIM30M PACTBOpa XJIOPHIa HATPUS; B3aUMOJICHCTBUEM KPUCTAIIIMYECKOTO IIepMaHTaHaTa
KaJusl ¢ KOHLEHTPUPOBAHHBIM pPAaCTBOPOM COJIIHOM KHUCIOTHL. XjopoBojopon. PacTBopenue
XJIOPOBOAOPOJa B BOJE, OKHUCIEHHE XJIOpOBOAOpoAa B mpucyrctBuu xjopuaa meau (ID),
B3auMo/eiicTBue ¢ aneTuiaeHoM. ColisiHas KUCI0Ta KaK CUJIbHBIN 3JIEKTPOJIUT: B3aUMOJICHCTBUE
C MeETaJUlaMH, OKCHJAaMH M TUAPOKCHIAMH METaUIOB, C COJSAMHU. XJIOPUIBl B IIPHUPOJE.
[ToryueHue XJI0OpOBOJOPOJAa M COJISHOM KHUCIOTHI B TPOMBIIUIEHHOCTH (CHHTE3) U B
7a00paTOpUU U3 KPUCTALIMUECKOTO XJIOPUAA HATPHS U KOHLIEHTPUPOBAHHOM CEPHOM KHCIOTHI.
®uznyeckue cpoiictBa Gpropa, 6poma u noaa. CpaBHEHHE MPOCTHIX BEIIECTB KaK OKUCIUTEINEH.
OOmme CcBOHCTBA TaJOr€HOBOJOPOJIOB Kak d3JEKTpOJUTOB. [amoreHuasl B HpUpOeE.
brnonorndeckoe neficTBHE TAJIOTEHOB.

[Tono>keHne kuciaopoja M Cepbl B INEPUOJUYECKONH CHUCTEME XMMHMUYECKHX 3iemeHtoB JI.H.
Menpeneesa, CTpoeHHE UX aTOMOB. AJIIOTPOIHUS KUCIOpoaa U cepbl. CpaBHEHHE XUMHUYECKHX
CBOMCTB KHCIIOPOJA W CEpbl Ha IMpPUMEpax B3aUMOACUCTBHUS C BOJOPOAOM, AIIOMUHHUEM,
kene3oM.  BoccranoButenbHbie  cBoMcTBa  cepbl.  [lomyuenuwe cepel.  CepoBOAOpOI.
BoccraHoBuUTEIbHBIE M OKUCIMTEIBHBIE CBOMCTBAa cepoBopopona. CepoBOIOpOAHAs KHCIOTA.
Cynsduner B npupoze. buonornyeckoe neictBue cepoBojopona. KauecTBeHHas peaknusi Ha
cynbunHoi. IlonyueHne cepoBosoposa B MPOMBILIUIEHHOCTH U B JlabopaTtopun. OKCHI cepbl
(IV). Tlonmyuenme oxcuma cepol (IV) w3 cepwl, cepoBojopoaa, TPHUPOIHBIX CYIb(OUIOB.
OKHUCIUTENIbHO-BOCCTAaHOBUTENbHBIE CBOMCTBa okcuipa cepol  (IV): B3aumopelicTtBue ¢
KHCIOpooM, okcuaom yriaepona (I1). BzaumopeiictBue okcuna cepol (IV) ¢ Bomoii, pactBopamu
menovyeid. Cynbhutsl u ruapocyabeutsl. Okcupn cepol (VI): B3aumopelcTBHEe € BOJOM.
OkucnuTenbHbIe CBOMCTBA: peakius ¢ pochopom, nogom kanus. [lomydenue okcuna cepsi (VI).
®du3nueckue CBOMCTBA CEpHOM KHUCIOTHL. PacTBopeHue cepHOM KHUCIOTHI B Boje. CBoMcCTBa
CEepHON KHCIOTHI Kak »3yieKTposuTa. OCOOEHHOCTHM CBOMCTB KOHILEHTPHUPOBAHHOM CEpHOMN
kucinotel. Cynbgatel U ruapocyinbpatel. KauecTBennas peakuus Ha cynbdar-uon. Ileppas
MOMOIIb TpPU OXKOTrax cepHoM KkucioTod. Cxema TMONy4eHHS CEepHOM KHCIOTHI B
npoMblnuieHHOCTH. CpaBHeHHE cBoWcTB HeMeTauioB VI-VII rpynn u ux coeauHeHni. A30T Kak
XUMHUYECKHHM D3JIEMEHT M KaK IpPOCTOE BEIIECTBO: CTPOEHHE aTOMa M MOJEKYJbl a30Ta.
®dusnueckue CBOMCTBA a30Ta. A30T KaK OKHUCIUTENb (PeakUuUu C JIUTUEM M BOAOPOJIOM) U
BOCCTAaHOBUTENb (peakius ¢ Kucaopoaom). Amrorponus ¢ocdopa: KpacHbId U Oenbiit hocdop.
CpaBHEHHE XMMUYECKOH aKTUBHOCTH aJUIOTPOMHBIX Mojudukanuii ¢ocpopa. OKUCIUTETHHBIC



cBoiicTBa (hocdopa (peakuus ¢ Kaiawem), BOCCTAHOBUTENbHBIE CBOMCTBa (pocopa (peakuuu c
KkuciaoporoM u xiyopom). Ilomyuenue azora u Qochopa. AMMHUAK: CTPOSHUE MOJEKYJIbI,
¢dusnueckue cBoicTBa. PacTBopeHne amMmmuaka B Boje. JlOHOpHO-AaKIENTOPHBIA MEXaHHU3M
0o0pa3oBaHMs KOBaJEHTHOM CBA3M B MOHE aMMOHHA. AMMHayHas BoAa. XMMHUYECKHUE CBOMCTBA
aMMHuaKa: B3aMMOJIEHCTBHE C KHUCIOTaMHU, TOpEHHe, Karanutuueckoe okxucienue. Conn
ammonus. KauectBenHast peakuuss Ha uoH amMmoHusi. Oxcua azota (I). BoccranoButenbHbie
CBOICTBa (peakuysi ¢ pacTBOPOM II€pMaHIaHaTa Kajlus B KUCJIOH CpelE); BOCCTAHOBUTEIIbHbBIE
cBOMcCTBa (peakmuu ¢ BomopoaoMm, yriaém). Okcua a3zorta (I) kak HecoyieoOpa3yrOIIMi OKCHII.
Okcupn aszora (II): okucieHwe KHCIOPOJOM BO3AyXa, TEepMUYECKOe paznoxeHue. Okcup
azora(IV): B3ammoxeiicTBMEe ¢ BOAOW, ropeHwe yrias B atMmochepe okcuma azota(lV).
CpaBHuTENbHAs XapaKTepUCTHKa OKCUAOB a3zoTa. OKcuipl a30Ta Kak OJHA U3 IPUYUH
BO3HUKHOBEHHUSI KHCIIOTHBIX JOXA€H. A30THas kuciora. Pu3nueckue CBOWCTBA a30THOMU
KACIOTHl. Oco0ble XMMUYECKHE CBOWCTBA a30THOM KHCIIOTHI — B3aHMOJCHCTBHE C METAJLIAMH.
CpaBHeHuEe peakIHii )kene3a ¢ pacTBOpaMH CEpHOM U a30THOW KHUCIIOT. B3aumoelicTBue meau ¢
KOHILICHTPUPOBAaHHOM a30THOM KHCJIOTOM M C pacTBOPOM a30THOM KHUCHOTHL. Hwurparsl.
Pasnoxxenne HuTparoB mnpu HarpeBaHuu. [IpuMeHeHHE a30THON KHCIOTBI W HUTPATOB.
Baxneiimme coenuaenus gochopa. Oxcun pochopa(V): monyueHue, B3auMOACHCTBHE ¢ BOJOM.
Oprtodochopnas kucnora: ¢GuU3NYECKUE CBOWCTBA, AMCCOIMAIMS, CBONCTBA pacTBOpa
docdopHOIi KHCITOTHI Kak 3JekTpoiuTa. Tpu psga docdaros. [Ipumenenne coeir hochopHOit
KUCTIOTHL. OJBTpoduKanus BomoémoB. Yraepoa. I[IpocTeie BemiecTBa HEMOJIEKYISPHOTO
CTpOEHUsI, 00pa30BaHHbBIC YTJIEPOJIOM: alMa3 M rpaduT, UX CTpOEHUE U (PU3NYECKHE CBOMCTBA.
Ancopbuusi. XuMHUECKHe CBOMCTBA MPOCTBHIX BELIECTB, OOPAa30BAHHBIX YIIIEPOJOM: TOPEHUE,
B3aUMOJICCTBHE C MeTaulaMu (KaJbLIMEM M allloMUHUEM), BoJOHM, okcuaom skenesa (III).
Bogpoponnsie coenunenus yriaepoaa. MeraH: ¢usnueckue CBONWCTBA, TOPEHHE, MUPOIU3. DTEH:
nojuMepusanus. OTHH: TOpEHUEe, IpUcoelnHeHue Boaopoaa, peakuus H.JI. 3enuHckoro.
benszon: xumuueckas ¢opmyna, obmactu npumeHeHus. Oxcupn yriuepona(ll): momydenue,
rOpeHue, B3aMMOJIEHCTBHE C BOJIOM, BOCCTaHOBIEHHUE >kene3a u3 okcuaa kenesa(lll). Oxcun
yraepoaa(IV): peakuuwst ¢ MarHbem, YriaepojoM, TBEPABIM THAPOKCUAOM  HATpPHSL.
buonoruueckoe aelictBue okcuaoB yriepona. Hecroiikocts yronbpHOW kucinotbl. KapOoHatsl:
pa3ioXKeHHue HEePaCTBOPUMBIX KapOOHATOB MpU HArpeBaHUM, B3aUMOJIEHCTBHE C pPacTBOPaMHU
CWJIBHBIX KHCJIOT; MpeBpalieHue B TuapokapOoHarbl. ['mapokxapOoHATHI: pa3fioKeHUEe Npu
HarpeBaHUU, B3aWMOJICUCTBUE C pacTBopamu Iienoueil. KapOonatsl B mpupone. [Ipumenenue
kapooHaToB. Kpemuuil. Amiotponus kpemHus. B3aumopeilcTBue KpeMHUS C KHCIOPOAOM M
yriepoaoM. Kapbopyna. Oxkcua KpeMHHsI: B3auMoJIeHiCTBHE O LIeoyaMH, KapOOHATOM HaTpHs
u yriném. Pasznoxxenne kpemMHueBoi kucnotel. [Ipupoansie cunukarel. Ctekio, gapdop, dasHe,
KEepaMHUKa, [IEMEHT KaK UCKYCCTBEHHBIE CHIIMKATHI.

CpaBHeHnue cBOWCTB HemeTauioB V-V rpynm u ux coegunenuil. [Jemoncmpayuu @uzndeckue
CBOWCTBAa HEMETAUIOB (cepa, MOJ, OpoM, KHUCIOpoa). Mojenu KpUCTALTMYECKUX PeIEToK
anmasa u rpadura. [lonyyenue xmopa u ero ¢puznyeckue cBoiicta. ['openue B xjiope Bogopoa,
docthopa, Hatpus, xene3a, meau. [lomydeHue XJI0poBOAOPOAA U3 KPUCTAILUIMUECKOTO XJIOpUIa
HaTpUs U KOHILIEHTPUPOBAHHOW CEpHOM KHUCIOTHI. «XJIOPOBOAOPOAHBIA (oHTaH». OOpa3ibl
OPUPOIHBIX XJIopuA0B. Pu3nueckue cBorcTBa 6poMa u noaa. Bzaumoseiicteue 6poma u nona ¢
amomunueMm. [lomyyenue miactudyeckord cepbl. ['opeHue BoaopoAga B Iapax Cepbl.
BsaumonerictBue cepbl ¢ xene3oMm. ['opeHue cepsl B kuciopoze. Ilomyuenue cepoBopopona.
I'openune cepoBomopoaa.

Oxucnenue cepoBojopoaa xiopunom xenesa(lll). PacrBopenne okcunma cepol (IV) B Boge u
UCIBITAHUE pacTBOpa HMHAUKATOpoM. PacTBopeHue cepHoil KuciaoTel B Boje. OOyriuBaHHe
KOHILIEHTPUPOBaHHOU cepHoi KHCIIOTON OpPraHUYECKUX BEILIECTB.
B3anMoeiiCTBUEKOHIICHTPUPOBAHHON CEPHOM KHUCIOTHI ¢ Meabto. [openme ¢ochopa B
kucnopone. ['openne dochopa B xmope. llomydenwe ammmaka. «AMMUAYHBIA (HOHTAHY.
Bosronka xmopuma ammonwus. [lomydenue okcmma azota(Il) m ero oxucienue Ha BO3IyXe.
[Tonyuenue oxcuna azora(IV) u ropenue yrins B HEM. CpaBHEHHE XMMUYECKUX PEaKLIUN jKele3a



C pacTBOpaMHM CEpHOM M a30THOM KHUCIOT. B3amMmozneincTtsue Meau ¢ pacTBOPOM U C
KOHLICHTPUPOBAaHHOM Aa30THOM KHCJIOTOW. PasnoxeHue HuTpara Kanus NOpU HarpeBaHUU.
[lopenne yris u cepsl B cenutpe. Kpucramnmueckue peniéTku aiMasa u rpadura. ApcopOrus
YIJIEM ra3zoB; FOpeHHME YISl B KHUcIopoae. Mojenu MoJieKya MeTaHa, 3TeHa, 3THHA. ['opeHue
MeraHa. ['openue okcuaa yriepona(M). I'openre maruus B yriiekuciaom rase. Bzaumopeiicteue
TBEPJAOTO TMAPOKCHUJIA HATPUSL C YIVIEKUCIBIM ra3oM. Kpucramimueckue pemiéTku KpeMHUS U
OKcUJa KpemHus. BeimenaunBanue crekna. Jlabopamopuvlie onvimul  VI3yueHue CBOMCTB
COJIIHOM KHMCJIOTHI KakK aiekTpoauTa. KauecTBeHHas peakuust Ha XJI0puA-uoH. Bzaumopeiicteue
OpomuIa HaTpHsl C XJIOPHOM BOJIOM; HOAMIa HATPUS ¢ OPOMHOM BoI0. PaccMoTpenne oopasios
NPUPOAHBIX ramoreHuaoB. KadecTBenHas peakuusi Ha cynbduia-uoH. Paccmorpenue o6pasios
OPUPOIHBIX Cyab(pUI0B. M3ydeHne CBOMCTB pacTBOpa cepHON KHCIOThL. KauecTBeHHas peakius
Ha cynbhar-uoH. PaccMoTpenue o0Opa3noB mnpupoiaHbIX cyibdaroB. H3MeHeHue okpacku
WHAUKATOPOB B pactBope ¢docdopHoil kucioTel. KauecTBeHHas peakius Ha (ocdaT-uoH.
Onucanne (¢u3MYecKux CBONCTB 00pa3noB NpUpOIHBIX (docdaTtoB. Ancopbuus yriaém
pacTBOpEHHBIX BelecTB. B3aumopeiictBue okcuzpa yriaepoaa(lVy) c pactBopoM ruapoxkcuaa
Kamplusi ¢ oOpazoBaHmeM KapOoHaTa U TuJIpokapOoHata Kanbplusa. PasmoskeHue
rUApOKapOOHATOB MpU HarpeBaHuu. KauecTBeHHas peakius Ha KapOoHatel. OmnmcaHue
buznyecKux CBOMCTB 0O0Opa3OB NPUPOJIHBIX KapOoHaToB. O3HakOMIIEHHE C OO0pa3lamu
NPUPOJHBIX W HUCKYCCTBEHHBIX  CHJIMKATOB. Ilpakmuueckue  3anamus  PeuieHue
aKkcnepuMeHTanbHbiX 3axad  «Hemeramnsl VI-VII rpynn u ux coenunenus». llomyuenue
aMMuaka W u3ydeHue ero cBoicTB. KapOoHnaTbl. PerneHue sSKCepuMEHTANBHBIX 3aj]ad
«Hemeraiuiel IV-V rpynn u ux coeiuHeHus».

Tema 4. Muoroodpa3sue BemecTB. MeTa/uIbl M UX COeITMHEHUSA

[lepBoHavasibHBIE MPEICTABICHUSA O METAJUNIMYECKON CBSA3U U METAIUINYECKON KPUCTAILNIMYECKON
pemérke. OOmMe CBOWCTBA METaNIOB: KOBKOCTh, IUIOTHOCTh, TBEPAOCTH, DJJICKTPO- U
TEIUIONPOBOAHOCTD, LIBET, «METAITMUECKUID» O1eck. MeTamnsl Kak BOCCTAHOBUTEIH: PEAKIIUH C
KHCJIOPOJIOM, PAaCTBOpPAMH KHUCJIOT, COMsIMU. Psin akTuBHOCTH MeTawioB. [llenounbie MeTasmibl.
[Tonoxenue B nepuoanueckoil cucreMe xumuueckux anemeHToB [[.1. MenneneeBa, crpoeHune
aTOMOB. XMMHUYECKHE CBOMCTBA: B3aMMOJICHCTBUE C KHCIOPOJOM, rajJjoreHaMu, CEpOil, BOJIOM,
pactBopoM cynbdara Memu(ll). T'mapokcuapl METOYHBIX METANIOB (U3NYECKUE CBOMCTBA,
nuccormanusa. Conu menounbix MetaimioB. Kambrwuii. [lonokeHue B mepuoanyuecKoi cucTteMe
xuMuueckux sneMeHToB J[.M. MenneneeBa, ctpoenue atoma. du3nyeckre CBOMCTBA KaJbLUA.
XUMHYECKHE CBOMCTBAa KaJbIMS: TOPEHUE, B3aUMOJEHCTBHE C BOJOW. OKCHI KaJbIUs:
dbusznueckue CBOWCTBA, MOJy4YeHHE, B3auMofeicTBue ¢ Bojaoi. ['mimpokcun kanpiws. Conu
kanpius. JKéctkocth Bonbl. CoctaB mpuponHbIX BoJ. CBolicTBa XECTKOM BojAbl. Bpemennas
(kapOoHaTHas1), MOCTOsIHHAs (HeKapOoHaTHas) M o01mas KECTKOCTh BOJIbl. CIIOCOOBI yCTpaHEeHUs
AKECTKOCTU BOABL. AmomMuHuid. [lonokeHne B NEPUOANYECKON CUCTEME XUMHYECKUX AJIEMEHTOB
HAN. MenneneeBa. Pu3nueckue CBOMCTBAa AMIOMUHMUA. B3auMonencTBue aIlOMHUHMS C
KHCJIOPOJOM, BOJIOW, OKCHJIaMH METAJUIOB, COJISIMH, PAacTBOpaMH KHUCJIOT W Ienoyerd. Okcupg
ATIOMUHUS: (U3MYECKHUE CBOMCTBa, aM(OTEepHOCTh. [MApokcHI amOMHHHS: (UINIECKUE
cBoicTBa, aM(porepHOCTh. CONIM ATIOMHUHHS.

Kenezo. [lonoxxenue B mepuoguyeckoil cucreMe xumudeckux snemeHToB .M. Menneneesa.
OcobenHoctn cTpoeHus aroMa keneza. dusnueckue CBONCTBa jkeneza. Peakmum xemesa ¢
KHCIIOPOJIOM, XJIOPOM, CEpOM, paCTBOPaMH KHUCIOT-HEOKUCTUTENEH, coseil. CoeTMHEHUS Keme3a
(IT). Oxcup xeneza(ll): momydenue; ¢uznyueckue CBOWCTBA; peaklMs C PacTBOPAMHU KHUCIOT.
I'unpokcun >xeneza(ll): momyuenue; ¢usnueckue CBOWMCTBA; B3aWMOJCHCTBHE C PacTBOPaMHU
KUCIOT, C kuciaopogoMm. Comm xenme3a(ll): mosmydeHue; BOCCTaHOBUTEIBHBIE CBOMCTBA.
Coenunenus xene3a(Ill). Oxcun xeneza (III): monydenue; gusnueckue CBOWCTBA; peakIUH C
okcunom yraepona(ll), pacrBopamu kucnor. I'mapokcua xene3a(lll): monyuenue; dpusmveckue
CBOMCTBA; pa3jOK€HHE TNPU HArpeBaHUU; B3aMMOJICUCTBHE C KucIoTamMH. KauecTBeHHbIE
peakuuu Ha noH xene3a(ll) (c kpacHol kpoBsiHOW conbio) M Ha WoH xkene3a(lll) (c x&nrou
KPOBSIHOM COJIbIO U pofaHuA-uoHoM). CrutaBel. CIuiaBbl jkefe3a: 4yryH U crajib. CruiaBbl MeIu:
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OpoH3a, natyHb, Mmenbxuop. Hropamromunuii. CruiaBel 3070Ta, cepedpa, riatuHbl. OOnactu
MPUMEHEHHUS CIUIaBOB. Jemoncmpayuu I'openue xene3a. BzaumozeiicTBue MHKa ¢ pacTBOPOM
COJISTHOM KHCIIOTHI. BpITecHeHHe Menu xenme3oMm u3 pactBopa cynbdara meau(ll). T'openue
HaTpus. B3aumogeiicTBue HaTpus ¢ cepoil, BOAOH, KOHLIEHTPUPOBAHHBIM PACTBOPOM COJITHOMN
KUACIOTHI, pactBopoM cyinbdara memu(ll). BzaumoneiictBue kanpuus ¢ Bojgol. lameHue
HeraméHor u3BecTd. CBOMCTBA KECTKOM BOABL. «AJFOMHUHHMEBas Oopoaa». B3ammopeiicTBue
IIOMHUHUS C BOJOW. AnromMoTepMus. MexaHndeckasi IPOYHOCTh OKCUIHOM IUIEHKHU aJOMUHUS.
l'openne xeneza B xjope. BiaummogeiictBue xene3a ¢ cepoil. IlaccuBupoBaHue kenesa
KOHIICHTPUPOBAHHON a30THOW KHUCIOTOH. Jlabopamopuvie onvimsi Onucanue (Gu3MUecKux
CBOICTB 00pa3LioB MeTaiuioB. P aktuBHOCTH MeTaioB. PaccMoTpenne o6pas3iioB MpUPOIHBIX
COCMHEHUH MIENOYHBIX METauIoB. PaccmoTpenue 00pas3loB NPUPOAHBIX COEIUHEHHUN
HIEJIOYHBIX METAIOB. AMMOTEpPHOCTh THUAPOKCUAA aTlOMUHUS. BzaumopeiicTBue xeneza ¢
pactBopom cynbpara meau(Il). IMonyuenue cynwndara xeneza (I1). ITomyuenue ruapokcuaa
xenesa (II). [Monyuenue runpokcuna xenesza (I11). Bzaumogeiicteue ruapoxcuaa sxenesa(lll) ¢
pacTBopoM cosisiHOM kuciaoThl. KauecTtBenHas peakiust Ha uoHbl skenes3a(ll). KauectBennsie
peakiuu Ha uoHbI kene3a(lll). O3nakomiieHne ¢ QU3MUECKMMH CBOMCTBAMHM METAJUIOB M X
ciuaBoB. [lpakmuueckue 3anamus OOLIME XUMHYECKHE CBOMCTBa MeTaUIoB. PemieHue
AKCIIEPUMEHTANBHBIX 3a7a4 «MeTaibl U UX COSAMHEHUS.

3. TemaTH4ecKkoe INIAHUPOBAHUE Y4eOHOT0 MpeaMeTa « XUMHUS

8 ki1ace
Ne Paspen nporpammbl Koa-Bo Cpoku DopmMbI
4acoB U3YYCHHS KOHTPOJIA
1 BBeneHue B XUMUIO 16 2.09-21.10 TIP Nel
2 Baxreiime knacchl HEOPraHMYECKUX BEIIECTB 21 2.11-27.01 IIP Ne2
3 [Mepuoauueckuii 3aK0H U Ieproandeckas cucrema | 12 1.02-15.03 TTIP Ne3
xuMuyeckux 3nmeMenToB .M. Menpaeneena.
CrpoeHnue aroma
4 KonnuecTBeHHBIE OTHOIIEHUS B XUMUU 10 17.03-26.04 TTIP No4
5 3akioveHue 2 28.04-5.05
6 PesepBHOE Bpemst 1 TOBTOpPEHHE 5 12.05-26.05
Ne Tema ypoka Peruonansnsl | Koi-Bo Hara
i KOMIIOHEHT | 4YacoB | NPOBeJACHUS
8a 80
Begeoenue ¢ xumuio 15
1. | Uro usyyaet xumus? 1 02.09 | 02.09
2. | Xumuueckas jabopaTopus 1 07.09 | 03.09
3. | Ob0opypoBaHHEe XUMHUYECKOH J1Ta00OpPaTOpUn 1 09.09 | 09.09
Ipaxmuueckoe 3anamue No [
4. | YucTsle BelIeCTBa U CMECH 1 14.09 | 10.09
5. | Paznenenne cmecu 1 16.09 | 16.09
Ipaxmuuecxoe 3anamue Ne 2
6. | IlpeBpaieHue BemecTs 1 21.09 | 17.09
7. | [Ipu3HaKkyu XUMHUYECKUX peaKui 1 23.09 | 23.09
Ilpaxmuuecxoe 3ansamue Ne 3
8. | XUMHUUECKHIA DIIEMEHT 1 28.09 | 24.09
9. | Xumuueckue GopMyIbl 1 30.09 | 30.09
10. | IIpocTsie U CIOXKHBIE BEIIECTBA 1 05.10 | 01.10
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11. | MaccoBast 10J1s1 XUMUYECKOT0 3JIEMEHTA B 1 07.10 | 07.10
BEIIIECTBE
12. | BaneHTHOCTB 1 12.10 | 08.10
13. | Xumuueckue ypaBHEHUS 1 14.10 | 14.10
14. | ATOMHO-MOJIEKYJIIPHOE YUE€HHE B XUMHUH 1 19.10 | 15.10
15. | Ilposepounas paboma Ne I no meme: Beedenue 6 1 21.10 | 21.10
XUMUIO
16. | BaxHeiimmue Kjacchbl HEOPraHMYECKHUX BelIECTB 1 02.11 | 22.10
[IpocThle BelecTBa METAILTBI U HEMETAILITBI
17. | Kucnopon 1 09.11 | 05.11
18. | Xumudeckne CBOMCTBA KACIOPOAa 1 11.11 | 11.11
19. | Xumuueckue CBOMCTBA KUCIOPOIa 1 16.11 | 12.11
Ilpaxmuueckoe 3ansamue Ne 4
20. | Okcunbl AlL,O; u SiO,— 1 18.11 | 18.11
OKCH/IBI,
COCTaBJISIONIHE
TJIMHBI U TIECKa.
OcagouHblie
nopoyiel P. O.
21. | IIpocteie BemecTBa. Bomopon. 1 23.11 | 19.11
22. | XMH4ecKHe CBOMCTBAa BOAOPOAA 1 25.11 | 2511
23. | XuMu4ecKkue CBOMCTBA BOAOPOIa 1 30.11 | 26.11
Ipaxmuueckoe 3ausmue Ne 5
24. | Okcun BogopoJa - BoJa 1 02.12 | 02.12
25. | BzaumonelicTBre BOJBI C METAILIAMU 1 07.12 | 03.12
26. | BzaumonelicTBre BOJBI C METAILIAMU 1 09.12 | 09.12
27. | BzaumoneiicTBre BOABI ¢ OKCHIAMH MeTasLIoB JIao. 1 14.12 | 10.12
onbIT Ne 1
28. | B3aumonelicTBHE BOJIBI C OKCHIAMU HEMETAIIOB 1 16.12 | 16.12
Jla6. ombrT Ne 2
29. | Cocras kucnot. Conu. JIa6. onbiTer Ne 3 1 2112 | 17.12
30. | CpoiicTBa KUCIOT 1 23.12 | 23.12
31. | XuMuyeckue CBOMCTBA KUCIOT 1 28.12 | 24.12
Ipaxmuuecxoe 3anamue Ne 6
32. | CpotictBa ocHoBaHmit JIa0. ombITh Ne 4 1 11.01 | 13.01
33. | CaoiicTBa ampoTrepHbIX rHIpOoKcHI0B Jlad. ombiT Ne 1 13.01 | 14.01
5
34. | 'eHeTHYECKUI PsiI THITMYHOTO METaljia 1 18.01 | 20.01
35. | 'eneTnyeckuii psx THIMYHOTO HEMETAILIA 1 20.01 | 21.01
36. | O6o6menue: BaxHeiimme Ki1acChl HEOPTaHMYECKMX 1 25.01 | 27.01
BEIICCTB
37. | Illposepounas paboma Ne 2 no meme: Badicuetiuue 1 27.01 | 28.01
KIACCHl HEOP2AHUHECKUX 8eUeCma
38. | [lepHoauvecKuii 3aKOH H MEPUOTUIECKASI 12
cHCcTeMa XuMH4eckux 3jiementos JI.U.
MenneJeesa. 1 01.02 | 03.02
CtpoeHue aToma
[TepBoHayaIbHOE MTPEICTABICHUE O CTPOCHUU
aToma
39. | DnekTpoHHBIE 000JI0OYKHA ATOMOB 1 03.02 | 04.02
40. | 3aKOHOMEPHOCTH U3MEHEHHUH B CTPOSHUH 1 08.02 | 10.02
AJIEKTPOHHBIX 000JI0YEK aTOMa.
41. | EcrecTBeHHOHAYYHas KIaCCH(PHUKALNSI XUMHUUCCKUX 1 10.02 | 11.02

3JICMCHTOB.
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42. | Ilepuonst 1 15.02 | 17.02
43. | 3meHeHue CBOMCTB T'MAPOKCUIOB C YBEIHMUCHUEM 1 17.02 | 18.02
3apsJI0B aTOMHBIX SIEP XUMUYECKHX JIEMEHTOB
Ilpaxmuuecxoe 3ansamue Ne 7
44. | T'pynmsl 1 20.02 | 24.02
45. | Ilepunonuueckuii 3aKoH 1 24.02 | 25.02
46. | Ilpencka3aHue CBOMCTB XUMHUYECKHX DJIEMEHTOB U 1 01.03 | 03.03
WX COCJMHEHHUI Ha OCHOBE IEPHOMYECKOTO 3aKOHA
47. | Hayunsiii nogsur /I.11. Menneneepa 1 03.03 | 04.03
48. | TloBTopenue u oboOIICHNE 1 10.03 | 10.03
49. | Ilposepounas paboma Ne 3 Ilepuoouueckuii 3aKoH 1 15.03 | 11.03
U NepUOOUYEeCKasl CUCTHEMA XUMUYECKUX DNIeMEHMO8
J.U. Menoeneesa. Cmpoenue amoma
50. | KosiuuecTBeHHbIE OTHOIIEHUSI B XUMUH 10
KommuectBo BemecTBa 1 17.03 | 17.03
51. | Monsipras macca 1 29.03 | 18.03
52. | PacyeTsl N0 XUMHUYECKUM YPaBHEHUSIM 1 31.03 | 31.03
53. | 3akon ABoraapo 1 05.04 | 01.04
54. | PacueTsl N0 XUMHUYECKHM YPaBHEHUSIM 1 07.04 | 07.04
55. | OOBbeMHBIE OTHOLICHUS Ta30B IPU XUMHUYECKHX 1 12.04 | 08.04
peaKIusax
56. | Pemenue pacueTHbIX 3a1a4 1 14.04 | 14.04
57. | Pemenue pacyeTHBIX 33724 1 19.04 | 15.04
58. | Pemenue pacueTHbIX 3a1a4 1 21.04 | 21.04
59. | Ilposepounas paboma Ne 4 Koruuecmeaenuvie 1 26.04 | 22.04
OMHOUIEHUSL 8 XUMUU
60. | 3akiarouenue 2 28.04 | 28.04
[IpeameT XuMHUYECKON HAYKU 1
61. | UcTounuku XuMU4eckoi uHpopmauu 1 05.05 | 29.04
62. | Pe3zepBHOE BpeMsi U MOBTOPeHHE
IMoeTopenue. [ICXD 1 12.05 | 05.05
63. | [loBTopenwne. [ICXD 1 17.05 | 06.05
64. | [TorTopeHune. XuMHUECKUE CBONCTRA 1 19.05 | 12.05
HEOPraHMYECKUX COCTUHECHUI
65. | IloBTOopeHue. Xumuueckue cBOcTBa 1 24.05 | 13.05
HEOPraHWYECKUX COEJMHEHUI
66. | [ToBTOpeHne. XuMHUECKUE CBONCTRA 1 26.05 | 19.05
HEOPraHMYECKUX COCTMHEHUI
67. | IlloBTOopenue. Xumuueckue cBOCTBa 1 20.05
HEOPraHWYECKUX COEJIMHEHUIN
68. | [ToBTOpeHne. XuMHUECKUE CBONCTBA 1 26.05
HEOPraHMYECKUX COCTMHEHUI
69. | O6o6maromuit ypok [IpemmeT xumudeckoi HayKu 1 27.05
9 a,B K1ace
Ne TeMa Kom.gac | Ilpaktnu.p. | [IpoBepou.p. Cpoxkn
1 | [ToBTOpeHMEe OCHOBHBIX BOIIPOCOB Kypca & 4 1.09-10.09
KJiacca
2 | CtpoeHue BelecTna 7 IT.p. No 1 15.09-6.10
3 MHuorooOpa3ue XMMUYECKHX PeaKIuii 11 1 ITp.Ne 2 8.10-19.11
4 | Muoroob6pa3ue BemiecTB. Hemeramibl n 27 2-5 IT.p.Ne 3,4 24.11-4.02
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HUX COCINHCHUA

5 | MuorooGpasue BemecTB. MeTauibl 1 ux 18 6-7 IT.p.Ne 5 9.04-20.05
COCJIMHEHUS
Ne | Tema ypoka Pernonanss | Kon.  |/lata no
yp b1 yac MJ1aHy
OKa KOMITOHCHT
IToBTOpPEHHE OCHOBHBIX BONMPOCOB Kypca 8 Kiacca 4
1 Baxkneiiimune xumMuueckue NOHSTHSI 1 1.09
2 [lepuonnueckuii 3aKkoH 1 nepuoauueckas cucrema /1. U. 1 3.01
MengeneeBa. CTpoeHue aToMa.
3 Pemienue 3aau 1 8.09
4 Pemenue 3amau 1 10.09
CTpoeHue BellecTB. 7 4acoB 15.09
5 KoBanentnast cBsi3b. 1 15.09
6 [TonsipHast u HeMoJsipHasi KOBAJICHTHAS CBSI3b. 1 17.09
7 Wonnas cBs3b. 1 22.09
8 MerTannndeckas CBSI3b 1 24.09
9 CreneHb OKUCIICHHS] aTOMOB B COSJIMHEHUMU. 1 29.09
10 | Kpucraymuyeckue peneTKy. 1 1.10
11 | Ilposepounas paboma Ne 1 Cmpoenue eewyecmea 1 6.10
MHuoroo0pa3ue XuMU4eCKUX peakmuii 114. 9
12 | OxucauTenbHO- BOCCTAHOBUTEIBHBIC PEAKITUU 1 8.10
13 | OxucauTensHO- BOCCTAHOBUTENBHBIC PEAKIIHU 1 13.10
14 | CxopocTh XUMHUECKUX peakiuii.O0paTuMble XMMUYECKHE 1 15.10
peaKIuH.
15 | DuexTponuTHYecKas IUCCOLUAIHS 1 20.10
16 | CBoiicTBa 3JIEKTPOIUTOB 1 22.10
17 | IL.p.Ne 1Ycnosua npomekanus peakyuil UOHHO20 0OMeHa 1 3.11
18 | KucnoTel u OCHOBaHHS 1 5.11
19 | Comm 1 10.11
20 | Knaccudukanus XUMHUECKUX peakiui 1 12.11
21 | IloBTopenue u 06001IeHne TeMbl: MHOT000Opa3ne XUMHYECKIX 1 17.11
peaKuHI‘TI ‘ ‘
22 | IIposepounas paboma Ne 2 MHoz2oobpazue xumuyeckux peakyuil 1 19.11
23 | MHuorooopa3sue BemecTB. Hemerasiibl M UX coeimHeHust 274. 1
OO61ue cBoiCTBa HEMETAITIOB
24 | I'anmoreHsl 1 24.11
25 | XJ10pOBOJIOPOJT M COJISTHASI KUCIIOTA 1 26.11
26 | drop, Opom, HOJI. 1 1.12
27 | Kucmopon u cepa 1 3.12
28 | CepoBojopoj. Cynbdus 1 8.12
29 | Okcupsl cepsl 1 10.12
30 | CepHas KHCJIOTa M €€ COJTU 1 15.12
31 | CepHas KuCJIOTa U €€ COITU 1 17.12
32 | O6o6menune: Hemeramtel VI-VII rpynn u ux coenquHeHns 1 22.12
33 | I1.p.Ne 2 Hememannvr VI-VII epynn u ux coeounenus 1 24.12
34 | Konmponvras paboma Ne 3 Hememannwt VI-VII epynn u ux 1 29.12
coeouHenus
35 | Azor u dochop 1 12.01
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36 | Ammuaxk I1.p.Ne 3 [lonyuenue ammuara u uzyueHue e2o c8oUCMs 1 14.01
37 | Okcunsl a3ota 1 19.01
38 | A30oTHas KHCIIOTa M HUTPATHI 1 21.01
39 | Baxneitmme coenqunenus pocdopa 1 26.01
40 | Yruepon 1 28.01
41 | BogopoaHble COeIMHEHUS yriaepoaa Kamennsrit 1 2.02
yTOJIb KaK
HCTOYHUK
YTJIEBOAOPO
‘ JI0B
42 | OyHKIIMOHAIBHBIC TPOU3BOIHBIC YTIIEBOIOPOIOB Bunopenue 1 4,02
Ha Jlony
43 | Oxcuapl yruepojaa 1 9.02
44 | KapboHatsl 1 11.02
45 | Il.p.Ne 4 Kapbonamoi 1 16.02
46 | Kpemnuil u eco coeOunenus 1 18.02
47 | O6o0menue: Hemeramnsl 1V-V rpynn u ux coequHeHUs 1 25.02
48 | ILp.Ne 5 Hememannwvt \NV-V epynn u ux coeounenus 1 2.03
49 | Ilposepounas paboma Ne 4 Hememannor \NV-V epynn u ux 1 4.02
COeOuHeHUsl
MHuoroo0pa3ue BemecTB. MeTa/uibl M UX coequHeHus: 164. 9.04
50 | O6mue pu3nyeckre CBOKWCTBA METAJIIIOB 1
51 | Obmue XuMHUYECKHE CBOMCTBA METAJIJIOB 1 11.04
52 | IlL.p.Ne 6 Obwue xumuyeckue cOUCMBA MEMANLO8 1 16.04
53 | llleno4uHbIec METAILIBI 1 18.04
54 KaHBHI/I‘fI 1 30.03
55 | JKecTkocTh BOIBI PKecTkoCTh 1 1.04
MPUPOTHBIX
BOJI
PocroBckon
oOnacTu
56 | AnroMuHMIA ['muHO3eMBI 1 6.04
PoctoBckoi
00JacTu Kak
OCHOBHOM
MCTOYHUK
OKCHJIa
QTFOMUHUS
57 | CoenuHeHNs aIIFOMUHUS 1 8.04
58 | XKeneso 1 13.04
59 | Coenunenns xenesa |l 1 15.04
60 | Coenunenus xenesa lll 1 20.04
61 | Coenunenus xenesa |1l 1 22.04
62 | CrutaBbl METaNIOB 1 27.04
63 | O6006mmenne: MeTaabl U X COSTUHEHUS 1 29.04
64 | Il.p.Ne 7 Memannol u ux coeOuHenus 1 4.05
65 | Ilposepounas st paboma Ne 5 MeTaiibl u X COCTMHCHHUS 1 6.05
66 | IloBropenne MeTamibl U MX COSAMHEHUS 1 11.05
67 | IloBTopenne MeTtauibl M UX COSUHEHUS 1 13.05
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68 | IloBTopenne MeTtauibl M UX COSUHEHUS 1 18.05
69 | O6oO6maromuii ypok MeTayuibl ¥ UX COSIMHCHHUS 1 20.05
90 ki1acca
No Tema Kos.yac | Ilpaktuu.p. | IIposepou.p. Cpoxku
1 | IloBTOpEeHHE OCHOBHBIX BOIIPOCOB Kypca 8 4 2.09-14.09
KJjacca
2 | CtpoeHue BemniecTna 7 ITlp. Ne 1 16.09-7.10
3 MHoroo6pa3ue XUMHYEeCKUX peaKIuit 11 1 IIp.Ne 2 12.10-25.11
4 | MHoroo6pa3ue Bemects. Hemeramsl u 27 2-5 II.p.Ne 3,4 30.11-15.03
UX COCJIMHEHUS
5 | MHoroo6pa3zue BeniecTB. MeTajlibl U UX 15 6-7 IT.p.Ne 5 17.03-24.05
COCJIMHCHUS
Ne | Tema ypoka Pernonansn| Kon.  |[/lata no
yp 1317} yac  [[UTaHy
oKa KOMITOHCHT
IToBTOpEHHE OCHOBHBIX BONPOCOB Kypca 8 kiiacca 4
1 Baxkneiiimume xumMudeckue NOHITHS 1 2.09
2 [lepuonnyeckuii 3akoH 1 epuoaudeckas cucrema /1. U. 1 7.09
MenneneeBa. CTpoeHue aToma.
3 Pemrenue 3amaq 1 9.09
4 Pewenue 3amau 1 14.09
CTpoeHue BellecTB. 7 4acoB 16
5 KoBasieHTHas1 CBsI3b. 1 16.09
6 [TonstpHast 1 HeMoJNsIpHAst KOBAJIEHTHAS CBSI3b. 1 21.09
7 Wonnast cBsI3b. 1 23.09
8 Merannnueckas CBs3b 1 28.09
9 CrerneHb OKUCIICHUS aTOMOB B COCTUHCHUH. 1 30.09
10 | Kpucraminyeckue pemeTkH. 1 5.10
11 | Ilposepounas paboma Ne 1 Cmpoenue eewyecmea 1 7.10
MHuoroo0pa3ue XuMH4YeCKHX peakuuii 114. 9
12 | OxucanTensHO- BOCCTAHOBUTENBHBIE PEAKIIUU 1 12.10
13 | OxucauTebHO- BOCCTAHOBUTEIBHBIC PEAKITHN 1 14.10
14 | CxopocTh XxuMHuecKux peakuuidt. OOpaTuMble XUMHUYECKHE 1 19.10
peaxIuu.
15 | DnexTponuTHYecKas AUCCOLUAIIHS 1 21.10
16 | CBoiicTBa 3JIEKTPOJIUTOB 1 211
17 | Il.p.Ne [ Vcnosus npomexanus peakyuii UOHHO20 0OMeHd 1 9.11
18 | KucnoThl 1 OCHOBaHUS 1 11.11
19 | Comm 1 16.11
20 | Knaccudukanus XUMHYECKUX peaKiui 1 18.11
21 | IloBTOpenue u 06001IeHne TeMbl: MHOT00Opa3ne XUMHYECKIX 1 23.11
peaxum‘ﬁ ‘ ‘
22 | IIposepounas paboma Ne 2 MHoz2oobpazue xumuyeckux peakyuil 1 25.11
23 | MHoroo6pa3ue BemecTB. HemeTanibl 1 UX coeAnHeHusI 274. 1 30.11
OO01ue cBOICTBa HEMETAIITIOB
24 | I'anmoreHsr 1 212
25 | XJ1opoBOIOPO M COJISTHAST KUCIIOTA 1 7.12
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26 | drop, Opom, Hoj. 1 9.12
27 | Kucmopon u cepa 1 14.12
28 | CepoBonopos. Cynbbhuasl 1 16.12
29 | Okcupsl cepbl 1 21.12
30 | CepHas KHCIIOTa U €€ COJTU 1 23.12
31 | CepHas KuCIOTa M €€ COIIU 1 28.12
32 | O6o6menue: Hemeramnsl VI-VII rpynn u ux coenuHenus 1 11.01
33 | Il.p.Ne 2 Hememannvt VI-VII epynn u ux coeounenus 1 13.01
34 | Konmponvuas paboma Ne 3 Hememannor VI-VII epynn u ux 1 18.01
coeouHeHus
35 | Azor u dochop 1 20.01
36 | Ammuaxk I1.p.Ne 3 [lonyuenue ammuara u uzyueHue e2o c8oUCms 1 25.01
37 | Oxcujel a30Ta 1 27.01
38 | A30THas KUCJIOTa M HUTPATHI 1 1.02
39 | Baxwueiimue coenuaenus Gpocdopa 1 3.02
40 | Yruepon 1 8.02
41 | BogoponHble coelMHEHUs yriiepo/ia Kameunnrsrit 1 10.02
yTOJIb KaK
UCTOYHUK
yTJIEBOAOPO
| | -
42 | OyHKIMOHABHBIE TPOU3BOIHBIC YTIEBOIOPOIOB Bunopenue 1 15.02
Ha Jlony
43 | Oxcuapl yruepoaa 1 17.02
44 | KapOoHaThl 1 20.02
45 | I1.p.Ne 4 Kapbonamoi 1 24.02
46 | Kpemnuii u e2co coeOunenus 1 1.03
47 | O6o0uenue: Hemeramnsl 1V-V rpynm u ux coequHeHUs 1 3.03
48 | Il.p.Ne 5 Hememanne \V-V epynn u ux coeounenus 1 10.03
49 | Ilposepounas paboma Ne 4 Hememannor \NV-V epynn u ux 1 15.03
COeOUHeHUs.
MHuoroo0pa3ue BemecTB. MeTa/uibl M UX coequHeHus 164. 17.03
50 | O6mwme pu3muecKre CBOMCTBA METAIIOB 1
51 | O6mue XMMHYECKHEe CBOIICTBA METAJIIOB 1 29.03
52 | I1.p.Ne 6 Obwue xumuueckue c80UCMEa MEMALNI08 1 31.03
53 | llenouHbIe METAILIBI 1 5.04
54 | Kaneonii 1 7.04
|
55 | JKecTkocTh BOIBI JKectrocTh 1 12.04
TIPUPOIHBIX
BOJI
Pocrosckoi
obnactu
56 | AnroMuHUH ['muHO3eMBI 1 14.04
Pocrosckoi
o0acTu Kak
OCHOBHOM
HUCTOYHHK
OKCHJIa
TIOMUHUS
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57 | CoenuHeHUs aIIFOMUHUS 1 19.04
58 | XKeneszo 1 21.04
59 | Coenunenus xemnesa ll 1 26.04
60 | Coenunenus xenesa Il 1 28.04
61 | CraBbl METALIIOB 1 5.05
62 | O600wmenne: Metayuibl M UX COSIUHEHUSI 1 12.05
63 | I1.p.Ne 7 Memannvl u ux coeournenus 1 17.05
64 | Ilposepounas st paboma Ne 5 MeTaJibl U X COCTMHCHHS 1 19.05
65 | O6oO6maromuii ypok MeTayuibl ¥ UX COSIMHCHHUS 1 24.05

CormacHo kanmeHgapHoro ydeOHoro rpaduka MBOY VYIICOII Ne 2 na 2020-2021
y4eOHBIH roJ| TaHHas paboyas mporpaMmma peam3yercsi B IIOJTHOM 00bEMe.

COI'TTACOBAHO
[Iporokon 3acenanus MC
MBOY VICOII Ne 2
OT «__ » 20 nNe
pyxoBoautens MC
Snyenkona JI.B.
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COINTACOBAHO

3amecTurtens aupekropa no YBP

Craemenko U.B.

« » 20 T




JIucr koppexkunu

Ne npukaza 1MpeKTOpa MIKOJIbI
Ha OCHOBE KOTOPOI0 BHECEHBI
H3MeHeHNsl B pabouyro
NporpaMmmy

Bua koppexkuum (coBmemnienne,
HCII0JIb30BAHUE pe3epBa)

Homepa u Tembl
YPOKOB, KOTOpPbIE
NoABEPIIIUCH
KOPPEKTHPOBKeE
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