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I. IOACHUTEJIBHAS 3AIIMCKA

[IporpamMa 1O XMMHU OCHOBHOrO o0Imero oopa3oBaHusi (yriyOJEHHBIM ypOBEHB)
COCTaBJICHA Ha OCHOBE TpeOOBaHWW K pe3yjabTaTaM OCBOCHHS OCHOBHOH 0Opa3oBaTeIbHOM
IIporpaMMbl OCHOBHOTO o0miero ooOpaszoBanus, npenctaBieHHbIX B ®I'OC OOO, ¢ yuerom
(dhenepanbHOI paboyeit mporpaMMbl BOCITUTAHUS.

[Iporpamma o xumuu pazpaboTana ¢ Iebl0 OKa3aHUs METOMYECKON TTOMOIIH YUUTEIIO B
CO3JITaHMM paboyel MporpamMMsbl 10 y4eOHOMY IIPEIMETY.

[Iporpamma mo XumMuHM Ja€T TPEACTABICHHWE O MEIIX, OOHmIel CTpaTerud OOydeHwUs,
BOCIIUTAHUA M pa3BUTHS OOy4aroIUXcs CpeACTBaAMH YUeOHOro IpeaMera, OmpeesnseT
00s13aTeNTbHOE MPEJIMETHOE CONIEPIKaHKE, €0 CTPYKTYPY O pa3lieliaM U TeMaM, paclpeeicHue
I10 KJ1accaM, PeKOMEHIyeMYI0 [T0CIIe10BATENbHOCTh U3YUYCHHS XUMHUH C YI€TOM MEKIPEAMETHBIX
U BHYTPUIPEIMETHBIX CBsI3€ld, JIOTMKM Y4eOHOro IMpolecca, BO3PACTHBIX OCOOEHHOCTEH
oOyuaromuxcs. B mporpamMme 1mo XMMHUHM YYMTHIBAIOTCS BO3MOKHOCTH y4eOHOrO IpenMeTa B
peanu3anuy TpeOOBaHMH K IUIAHUPYEMBIM JIMYHOCTHBIM, METApEeIMETHBIM M IpPEAMETHBIM
pesynbTaTaM oOyueHus W B (OPMUPOBAHWU OCHOBHBIX BHJIOB YueOHO-TIO3HABATEIHHOU
JeATeIbHOCTH 00YyYaroIerocs o OCBOCHUIO y4eOHOro COJepKAHNUS.

N3yuenne XWMUM Ha YpOBHE OCHOBHOIO OOIIET0 0Opa30BaHUs OPHUEHTHPOBAHO Ha
OOILLEKYJIBTYPHYIO  MOATOTOBKY, HEOOXOIUMYIO Ui  BBIPAOOTKM  MHPOBO33PEHYECKUX
OPHEHTHUPOB, PAa3BUTHS WHTEIUICEKTYaJIbHBIX CIIOCOOHOCTEH W HMHTEPECOB OOydaromuxcs, Ha
MIpOIoJKEeHHEe O0yUYeHHs Ha YpOBHE CpeJHEro o0111ero o0pa3oBaHusl.

3HaHUE XUMHH CIY)KUT OCHOBOH 151 (HOPMHUPOBAHHS MUPOBO33PEHUST 00yUarOMIerocs, ero
MPEJCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
MIPEJCTABIICHUS O MPEBPAIIECHIUSIX YHEPTUN U BEIIECTB B IPUPOAE, O MYTAX PEIICHHS TII00aTbHBIX

MpoOJieM  yCTOMYMBOrO  pPa3BUTHS  YEIOBEYECTBA —  CHIPHEBOM,  DHEPTrEeTUYECKOM,
MPOJIOBOJICTBEHHOW  MpoOJieM, MPOOJEeMBbl  DKOJIOTHYECKOH  Oe3omacHOCTH,  MpobiemM
3/IpaBOOXPaHEHMUSI.

N3yueHne xumuu:

CIOCOOCTBYET pean3aIiii BO3MOXHOCTEH JIJIsl caMOpa3BUTUS U (POPMUPOBAHUS KYJIBTYPhI
JUYHOCTH 00y4JaroImIUXCsl, UX 001el u (yHKIIMOHATHHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CITIOCOOHOCTEH O0yJaroIInxcs,
HaBBIKOB ~HMX  CaMOCTOSTENBHOM  y4eOHOW  JEATENbHOCTH, OKCIEPUMEHTAIbHBIX |
HCCIIEOBATENICKUX YMEHUH, HEOOXOJMMBIX KaK B TIOBCEJHEBHOMW JKM3HH, TaK H B
npohecCHOHaTbHON NesITENbHOCTH,

3HAKOMUT CO CIeNU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI IIPEICTABICHUIN O
€IMHCTBE MPUPOJIBI U YETOBEKA, SIBJSICTCS KIFOYEBBIM dTAaloM B (DOPMHPOBAHUHU €CTECTBEHHO-
Hay4YHOU rPaMOTHOCTU 00y4arOUINXCs;

crocobcTByeT (POPMHUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPHUPOJAE, K 4YEIOBEKY, BHOCUT CBOM BKJIaJ B OKOJOrHYEeCKoe 0Opa3oBaHHE
00y4Jaronuxcs.

JlanHble HampaBiieHHUS B OOYUYEHUU XUMHUHU OOECHEeUMBAIOTCS CHEIU(PUKON coaepKaHUs
MpeaMeTa, KOTOPBIA SBIISICTCS] TIEAarOrMueckKy aJanTHPOBAHHBIM OTPAKEHHUEM OIPEACIICHHOTO
JTamna pa3BUTHS XUMHH.

YrnyOnéHHbIH Kype XUMHH OCHOBHOT'O 00111er0 00pa30BaHUsI OPUCHTUPOBAH HA OCBOCHHE
00yYaIOLUMUCS CHCTEMbI MEPBOHAYAIBHBIX MOHITHI XUMHH, OCHOB HEOPTaHUYECKOW XWMHH,



OCHOBOIIOJIATAIOIIMNX TPEACTABICHUNM OOIed XUMHU U OTICIbHBIX 3HAYUMBIX TOHSITUH
OPTaHUYECKOU XUMHUH.

CrtpykTypa comepikaHHs MPOrPaMMBI 10 XMUMHH C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
nonxona kK e m3ydenuro. CopepikaHHe CKIAJbIBAETCS U3 CHCTEMbI MOHITHH O XUMHUYECKOM
JJIEeMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XuUMHYecKod peakmuu. O0e 3TH CHUCTEMBI
OpPTaHMU30BaHbI 1O MPHHIIMITY MOCIEAOBATEIHHOIO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKUX
MIpPE/ICTaBICHUN Pa3HOr0 YPOBHS:

ATOMHO-MOJICKYJISIPHON TEOPHH KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

[Tepuognueckoro 3akona JI.11. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

YUEHUS O CTPOSCHUH aTOMa M XUMUYECKOH CBSI3H;

MPEICTaBICHUN 00 SNEKTPOTUTHIECKON AUCCOIMAIIMH BEIIECTB B PaCTBOPax;

0 XMMHYECKOH KHHETUKE ¥ TEPMOIMHAMUKE.

B ocHOBy TeopeTHuecKUX 3HAHUN TIOJOXKEHBI SMIIUPUYECKH TMONYy4YEHHBIE (DAKTHI
Teopernueckne 3HAHHS PA3BUBAIOTCSA ITOCICAOBATEIIBHO OT OJHOT'O YPOBHS K JPYroMy H
00eCTeunBaOT 00YYaIOIIMMCSI BO3SMOKHOCTh OOBSICHATH M IPOTHO3UPOBATH CBOMCTBA, CTPOCHHE
1 00JIaCTH MPAKTHYECKOT O MPUMEHEHUS N3y4aeMbIX BELIECTB.

OcBoeHue coep KaHus MPOrpaMMbl IO XUMHUHU TTPOUCXOHUT C UCIIOb30BAHUEM 3HAHUNA W3
paHee M3YYEHHBIX y4EOHBIX MPEIMETOB: OKPYXKAIOIMUKA MHUp, Ouonorus, ¢pu3rka, MaTeMaTuKa,
reorpadusi, TEXHOJIOTHsI, UCTOPHSL.

[Iporpamma OCHOBHOro o0Omero ooOpa3oBaHuss MO XUMUU (yriayOnEHHBIM YPOBEHB)
OPUCHTHPOBaHA Ha COXpaHCHHE (YHIAMEHTAIBHOrO Xapakrepa O0Opa3oBaHMs, CIHEIU(UKH
y4eOHOro mpeaMeTa U 00ecredeH e YCIemHoro o0y4eHus Ha CeIyIolleM YPOBHE 00pa3oBaHusl.
B mporpaMme 1o XUMHH peaTu3yeTcs pa3BUBAOIIAs U MPAKTUYSCKash HAPABICHHOCTh O0YUICHUS
XUMHUH, JuddepeHnmanus o0ydeHus, BKIoYaromas npoQuibHyI0 NOArOTOBKY 00y4YaromuXcs U
MOCTIEAYIONIEEe CAaMOOIIPEICIICHUE B BRIOOpPE HAMpaBiIeHUs 00yUeHUs B TPO(UIBHBIX KiTaccax.

YrnyOonéHHoe M3yuyeHHe XUMHH CIIOCOOCTBYET pealid3aluu 3ajad MpodeccuOoHaTIbHON
OPUEHTALlMM U HaIpaBJIICHO Ha IMPEIOCTaBIEHHE BO3MOXKHOCTH KaKIOMY OOydaromemMycs
MPOSIBUTh CBOM HWHTEJUIEKTYaJIbHbIE M TBOPYECKHE CIIOCOOHOCTH TMPHU H3Y4YEHUU Y4eOHOro
npeaMeTa, HEOOXOIMMBbIe MJsi TPOAODKEHHs o0pa3oBaHUs M JajbHeHIIeld TpyAoBOii
JEeSITETLHOCTH.

[Tporpamma mo xumuu (yriyON€HHBIM ypOBEHb) IMpelHa3HAaueHa AJIs HCIOJIb30BAaHUS B
00pa30BaTEeNbHBIX  OPraHU3aAlUAX, pPEATH3YIONIMX MPOrpaMMmbl  TUddEPSHIMPOBAHHOTO
(yrny6néanoro, npoQHIbHOT0) U3y4eHHUs OTACNbHBIX Y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO
o0rero oopazoBaHusl.

OO6pazoBaTenbHble GYHKIIMN XUMUAU, U3y4aeMOW Ha yriyOJIeHHOM YPOBHE, pEaIu3yloTCs B
nporiecce (OPMUPOBAHUS 3HAHWUH OCHOB XHMHYECKOHM HAyKH KaK OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHUS, 00JACTH MPAKTUYECKOW JESITENLHOCTH YeNIOBEKa W OIHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyIbTypbl. 3ajgadya y4eOHOro mpeaMeTa COCTOMT B (OPMHUPOBAHMM CHCTEMBI
XUMHUYECKUX 3HAHUU — BOKHEHIMX (DaKTOB, MOHATHI, 3aKOHOB U TEOPETHUYECKHX IMOJIOKCHUH,
JOCTYIHBIX 0000IIEHNIT MHPOBO33PEHUECKOr0 XapakTepa, S3blka HayKH, B MPHOOIIEHUU K
HayYHBIM METOJIaM TTO3HAHUS TIPU U3YYCHUH BEIICCTB U XUMUYICCKUX PeaKiuid, POPMUPOBAHUN U
Pa3BUTUU TO3HABATENbHBIX YMEHUU U CHOCOOOB AESITETbHOCTH M UX NMPUMEHEHHHU B y4eOHO-
MMO3HABATEIILHON M y4eOHO-MCCIIeI0BATEIHCKOM eI TeIbHOCTH, OCBOCHUN MPABUIJI O€30ITacCHOTO
oOpallieHus C BeIIECTBAMHU B TIOBCETHEBHOM KU3HU.

[emn w3ydeHUs XUMHUU OTPAXKAOT HANPABICHHOCTh OOYYCHHWS Ha pa3BUTHC U
camMopa3BUTHE JINYHOCTH, POPMHUPOBAHUE €€ MHTEIUIEKTa U O0IIel KyJIbTYpHI.



N3ydyeHne xuMuM HarpaBjI€HO HA JOCTUKEHUE CIEAYIOLIUX LIEIe:

(hopMupoBaHHE WHTEIIEKTYalbHO PAa3BUTON JMYHOCTH, TOTOBOM K CcaMOOOpa3oBaHMUIO,
COTPYAHHYECTBY, CaMOCTOSITEIbHOMY MPHUHATHIO pELIEHUH, CIIOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOILIUMCSI YCIIOBHSIM KHU3HH;

(hopMupOBaHHE CHCTEMbl XMMHUYECKMX 3HAHUN KaK KOMIIOHEHTa €CTeCTBEHHO-Hay4YHOU
KapTUHBl MUpa, KaK OCHOBBI Ui ITOHMMAaHMsI XUMHMUYECKOM CTOPOHBI SIBICHUH OKPYXaroIIero
MHpa, OCBOCHHE A3bIKA HAYKH;

npuoOIIeHNe 00YJaIONUMXCsl K CAMOCTOSATENIbHON MTO3HABATEILHOM U MCCIIEI0BATEIbCKON
NEeSITeNTbHOCTH, K HAaY4YHBIM METOJaM TO3HaHWs, (OPMHpPOBAHHE MOTHUBALIMM M pPa3BUTHE
CIOCOOHOCTEN K M3YUYECHUIO XUMUH,

(dhopmupoBanue oOmie (yHKIMOHAIBHON M €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, B TOM
qyclie YMEHUH OOBSICHATH U OLIEHUBATh SIBJICHUS OKPYKAIOILIET0 MUPA, UCIIOJIb3Ys 3HAHUS U OIIBIT,
MOJIy4eHHbIE MPU U3YYEHUM XMMHHU, NPUMEHATh UX MpPU PELIeHUH MpoOJieM B MOBCEIHEBHOU
KHU3HU U TPYJOBOU JESITENbHOCTH;

pa3BuTHe y OOyyaromMxcs HHTepeca K H3YUYEHHI0 XUMHHM U cdepaM IesTeIbHOCTH,
CBS3aHHBIM C XUMHEH, MOTHUBAlMs K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOILErO0 MPOGuiIs U
HaNpPaBJICHHOCTH JAJIbHEHIEro 00y4eHus;

OCO3HAHME IEHHOCTHM XMMHWYECKUX 3HAHUM B JKU3HM YEJIOBEKA, IOBBIIIEHUE YPOBHS
JKOJIOTMYECKON KYJIbTYpBl, HENPUATHE IEHCTBHUM, NMPUHOCSIIIMX BpEJ OKpPYXKArOUIEH cpene u
37I0POBBIO JIHOJIEH;

npuoOpeTeHre O0y4arolIMMUCS ONbITa CaMOIIO3HAHHUS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIETEHIIHH ), HEOOXOAUMBIX JUISl PA3TUYHBIX BUJIOB JAEATEIHHOCTH.

Ha yriny6iiéHHOe n3ydenue yaeOHoro npeamera « XuMusy otBoautcs 1mo 102 qacaB 8 u 9
knaccax (3 gaca B Heziento), Bcero 204 yaca 3a Ba roga 0Oy4eHus.



Il. COOEP’)KAHUE YYEBHOI'O IIPE/IMETA
8 KVIACC

IlepBoHauyabHBbIe XUMHYeCKHE IOHATHS

XuMus — BakHas 00JIaCTh €CTECTBO3HAHUS W MPAKTUUYECKOW JESATEIBHOCTH YEIOBEKA.
[Ipenmer xumuu. Ponb XxuMuu B sxu3HH yenoBeka. Kpatkue cBeienns 06 HICTOpUH BO3SHUKHOBEHUS
U pa3BUTHS XMMHH. XUMHUS B cUCTeMe HayK. Tema u BemiectBa. OU3MUECKUE U XMUMHUYECKUE
CBOICTBAa BEUIECTB. ArperaTHble COCTOSHUS BewlecTB. [IOHATHME O TEOPETUYECKUX U
SMIMPUYECKUX METOJaX IIO3HAHUS B €CTECTBEHHBIX Haykax. IIpencraBieHuss o HayduHOM
MO3HAHUH Ha YMIIUPUYECKOM YpOBHE: HAOII0IeHUE, U3MEPEHHE, IKCIIEPUMEHT, MO/IETTMPOBaHUE,
BbIuMcieHue. [IpeacraBienus o HaydHOM IMO3HAHUU Ha TEOPETUYECKOM YpOBHE: Hay4HbIe (DaKThl,
npobiema, TunoTe3a, TeopHs, 3aKOH.

SA3pik xuMun. CTOUHUKY XUMUYECKOW MH(POPMAIIUH.

[MonsiTe o Meromax paboTHl ¢ XUMUYECKUMH BemlecTBamu. OOOpymIOBaHUE IIKOIBHON
XUMHU4ecKoi nadoparopun. [IpaBuna 6e3omacHoro oOpaiieHus ¢ BeIeCTBAMU U JIa0OpaTOPHBIM
000pyIOBaHUEM.

Uucteie BemecTBa W cMecd. [IpupomHbie cMecHu: BO3AyX, MPUPOAHBIA Ta3, HEPTh,
MIPUPOJHBIC BOMBI, TOPHBIC MOPOJBI U MUHEpabl. [[OHATHE O TOMOTEHHBIX M TE€TEPOrCHHBIX
cmecsix. CrocoObl pazaenenus cMeceit. OuncTka BEIIeCTB.

BemectBa M XxumHueckue peakuud. ATOMBI U MOJIEKYJIbl. XUMHYECKHUE 3JIEMEHTHI.
CHUMBOJIBI XUMUYECKUX 3JIeMeHTOB. [IpocThie U clokHbIe BellecTBa. MeTalibl U HEMETallbl.
BemectBa MONEKyIIpHOr0 U HEMOJIEKYJIIPHOTO CTPOEHUS.

Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BeulecTB. OnpezeneHne BaAIEHTHOCTU 3JIEMEHTOB 10 (popmyrnam OMHApHBIX COEAUHEHUM
U cocTaBiieHue GopMysl OMHAPHBIX COSAMHEHUN TO BAJICEHTHOCTU 3JIeMEHTOB. OTHOCHUTENbHAS
aToMHasi Macca. OTHOCUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBas 10711 XUMHUYECKOr0 3JIEMEHTA
B coeuHeHuu. HaxoxxaeHue npocreifmeii popMyIibl BeecTBa Mo MacCOBBIM J0JISIM DJIEMEHTOB.

KonuuectBo Bemecta. Monbs. Monsipaast Macca. B3anMocBsi3b KOTM4eCcTBa, MacChl M Uncia
CTPYKTYPHBIX €IMHHMII BeliecTBa. PacueTsl mo GopMmyraM XuMUYECKUX COeTUHEHUN. MomnspHas
Macca cMecH BeliecTB. MonbHas 1071 XMMHYECKOro 3JeMEeHTa B coenuHeHuu. Haxoxnenue
mpocTeiie GopMyITbl BEIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Ou3nyeckue U XUMHUYECKHE SIBICHHUS. XUMHUYECKas peakius W ee MPHU3HAKU. YCIOBHUS
MIPOTEKAaHUsl XUMHUYECKUX PEeaKIUil. 3aKOH COXPAHEHHUsI MACChl BEIIECTB. ATOMHO-MOJIEKYJISIpHAs
teopus. XKuznb u gestensHocth M.B. JlomoHOCOBa. XuMuueckue ypaBHEHHs. THUITBI XUMHYECKHUX
peakumii (COeNMHEHMs, PA3JIOKEHUsS, 3aMelleHus, oOmeHa). PacdeTsl 1O XMMHYECKUM
YpaBHEHUSIM.

DKCIepUMEHTATIBLHOE U3YUYEHUE BEIIECTB U ABJICHUNA. 3HAKOMCTBO C XUMHYECKOHN MTOCYI0M,
¢ mpaBuiIaMu paboThl B 1a00paTOpUU U MpUEMaMu 0OpaleH s € Ja0OpaTOPHBIM 000PYIOBAaHUEM.
N3ydenue u onucanue Gpu3M4ecKUX CBOMCTB 00pa3l0B HEOPraHMUECKUX BEUIECTB — METAJUIOB U
HemetaiioB. HaOmonenne ¢pusnueckux (MiaBieHHe BOCKa, TastHUE JIbJa, pacTHpaHHUE caxapa B
CTYIIKE, KUTIEHHE ¥ KOHJICHCAIINs BOJIbl) U XUMUYECKUX (TOpEHUE CBEYH, MPOKAIMBAHUE METHOM
MIPOBOJIOKH, B3aUMOJIEHCTBUE CObI MJIM MEJIa C COJISHOW KUCIOTOM) siBieHui. O3HaKOMIIEHHUE C
oOpa3amu BellecTB KonmuuecTBOM | mMonbs. HaOmroneHue u onucaHue MPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakuui (pasfio’keHue caxapa, B3aUMOACUCTBHE CEPHON KHUCIOTHI C XJIOPHUIOM
Oapusi, monydeHue W paznoxenue ruapokcuna meau (ll) mpm HarpeBanuu, B3auMOJIEHCTBUE



xkene3a ¢ pactBopoM comu meau (Il). M3yuenue crnocoOoB pasneneHus cMeceid (¢ MOMOIIbIO
Mar"urta, GuiIbTPOBaHKE, BhIMIAPUBAHUE, TUCTIILIISAIUSA, XpoMaTorpadusi), IpOBEICHHE OYHCTKH
noBapeHHoOW conu. HabmioneHue u onucaHue ONbITOB, WJUIFOCTPUPYIOUIMX 3aKOH COXPaHEHUS
MaccChl.

BaxHeiimue npeacraBuTe i HEOPraHMYeCKUX BelleCTB

[IpencraBnenust o rasax. Bozmyx — cmech razoB. CocraB Bo3nyxa. 3akoH ABOrajpo.
Monsipabiii 00bEM ra3oB. OTHOCHTENIBHAS TUIOTHOCTH ra3oB. OmpeserieHne OTHOCHTEIbHON
MOJIEKYJISIPHOM Macchl ra3000pa3sHOro BEUIECTBA IO HM3BECTHOW OTHOCHTEIBHOH IUIOTHOCTH.
OObEMHBIE OTHOIIEHHS Ta30B IPU XUMHYECKUX PEaKIUIX.

Kucnopon — snemeHT u mpocrtoe BemiecTBo. HaxokaeHue Kuciopoaa B IPHUPOJE,
(bu3nuecKkrue u XMMHYECKUE CBOMCTBA (peakuuu ropeHus u okucieHus). [Ipomeccol okucneHus B
xuBoil mnpupozpe. Oxcunwl. Ilpumenenue kuciaopoga. CrocoObl MOTy4YeHHUS KHUCIOpOAa B
nabopaTtopuu W mnpoMblinieHHOCTH. [loHsTe o karanmuzatope. KpyroBopor kuciopoga B
npupone. O30H — auioTponHas Moau@uKanus kuciaopoga. O30HOBBIN CIIOW, €ro 3HaYeHHUE JUIs
YKUBBIX OPraHU3MOB. Pa3zpyliieHre 030HOBOTO COs.

TeroBoir 3(PEeKT XUMHUYECKOH pEaKIuu, TEPMOXHMUYECKHE YypaBHEHHS, JK30- U
sHJoTepMuYeckue peakuuu. TornuBo. Mcnonb3oBaHue yrisi ¥ METaHa B KaueCTBE TOIUIMBA.
3arpsizHeHue Bo3ayxa. [loHsTue o mapHukoBoM 3 dexre.

Bonopon — snemenT u npocroe BemecTBo. Haxoxnenne Bogopona B mpupoje, Gu3ndeckue
U XMMHYECKUE CBOMCTBa, MpUMEHEHHE, CIOcoObl monydeHus. [loHsTre o Kuciaorax U CONAX.
Hcnonp3oBanue Bo0poa B KaueCTBE TOILIMBA.

Bopna. ®usunueckue cporicTtBa BoAsl. Boma kak pacrtBopureins. PactBopsl. HacsllieHHblie u
HEHACBHIIICHHBIE pacTBOpbl. PacTBopuMocTh BemiecTB B Boje. DakTophl, BiMsIONMEe Ha
pPacTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BemlecTB. CrmocoObl BBIPAKEHUS KOHIEHTPALUU
PacTBOPOB: MaccoBast 10Jsl pAaCTBOPEHHOIO BEIIECTBA, MOJISIpHAsl KOHIIEHTpalus. Pois pacTBopoB
B MPUPOJIE U B KU3HU UEIOBEKA.

Xumudeckue cBoiicTBa Boiabl. IloHsaTHe 00 ocHoBaHusX. [loHsTHEe 00 WHIWMKATOpaXx.
KpyroBopot Bozb! B ipupoie. 3arpsi3sHeHrne NpUpOAHBIX Boj. OXpaHa U OYUCTKA TPUPOAHBIX BO/I.

Knaccudukanuss Heopranuueckux coenuHeHui. Oxcuapl. Kiaccubukanus OKCHIOB:
coneobOpasyronie  (OCHOBHBIE,  KHCIOTHBIE, aM(pOTEepHbIE) U  HeCcoJeo0pasyrolue.
MexnyHaponHass HOMEHKJIaTypa OKCHAOB. TpHuBHaibHble Ha3BaHUs OKcUI0B. Dusmyeckue u
XapaKTepHbIE XUMHUYECKUE CBOWMCTBA OKCHIOB (B3aUMOJCUCTBHE C BOJOW, C KHUCIOTaMH H
OCHOBAHUSIMHU, C APYTUMHU OKcuaamu). [lonydeHne okcuaoB.

[lonsTie 0 TUIpPOKCHIAX — OCHOBAHMSX W KHCIOPOJCOJEpKAIIMX KHcioTaxX. KHuciaoThl.
Knaccudukanus kucnor. MexayHapoaHas HOMEHKIATypa U TPUBHAIbHBIC HAa3BAaHUS KHCIOT.
dusnyeckrue M XUMHUYECKHE CBOMCTBA KUCIOT (B3aMMOJCHCTBHE C METaUIaMH, C OKCHIaMHU
METAJIJIOB, OCHOBAHUSMU M cossMH). Psan aktuBHoctn meramuioB H.H. bekerosa. Ilonyuenue
KucioT. Kucnotel B mpupoje, NpUMEHEHHE BaXKHEUIIINX KUCIIOT.

OcnoBanust. Kiaccudukanus OCHOBaHHMI: IIEIOYHM W HEPACTBOPUMBIE OCHOBAHUSI.
MexnyHapoaHas HOMEHKJIATypa OCHOBaHMW. TpuBHanbHble Ha3BaHUs ocHoBaHUU. Ilenoun, nx
CBOWCTBA (B3aMMOJAEWCTBUE C KHUCJIOTHBIMU OKCHJAMHU, KHUCIOTAaMHU U COJSIMM) M CIIOCOOBI
nonyueHusi. HepacTBopuMble OCHOBaHHS, MX CBOWCTBa (B3aMMOJAEHCTBHE C KHUCIOTaMH) U
crocoObl monydeHusi. AMdorepHocTh. [lonarue 06 amboOTEepHBIX THAPOKCHAAX (HA TpHUMEpE
TUAPOKCUIOB LIMHKA M aFOMUHUS): XHUMUYECKHE CBOMCTBA (B3aMMOJCHCTBHE C KHCIOTaMH U
1esI04aMu) U MoJydeHue.



Conu (cpenHue, KUCIble, OCHOBHBIE, JIBOIHBIE). MexnyHapoaHas HOMEHKIATypa COJIEH.
TpuBuanbHble Ha3BaHUs cojieil. PU3UUECKUE U XapaKTepHble XUMHUUECKHE CBOICTBA HA MPUMEPE
cpeanux coseid. [lonyuenue conei.

['eneTnueckas cBA3b MEXAY KilaccCaMl HEOPraHUYECKUX COCTMHEHUM.

DKCIEpUMEHTAILHOE U3YyUYECHHUE BEILIECTB U SBJICHUM:

KOJIMYECTBEHHOE OIPEEIICHUE COAEPKAHUS KUCIOPOAA B BO3IYXE;

nojgy4yeHue, coOnpaHue, pacro3HaBaHue U U3yuYeHUE CBOMCTB KHCIOPO/a;

HAOIO/ICHNE B3aUMOJCUCTBUS BEIIECTB C KUCIOPOJAOM M YCIOBHI BO3HUKHOBEHUS W
MpEKpaIICHUs] TOPEHUS;

O3HaKOMJIEHHE C 00pa3liaMu OKCHJIOB U OIMCAHUE X CBOWCTB;

noiay4yeHue, coOupanue, pacio3HaBaHue U U3y4eHHEe CBOMCTB BOJ0po/a (TOpEHHE);

B3auMo/ieiicTBrE Bogopoa ¢ okcuaoM meau (11);

UccleIoBaHne 0COOEHHOCTEH PacTBOPEHUS BEIECTB € Pa3IMUHON PacTBOPHUMOCTHIO;

IPUTOTOBJIEHUE PACTBOPOB C OINpEIEIEHHON MAacCOBOM J0JIel paCTBOPEHHOI'O BELIECTBA;

MPUTOTOBJICHHE PACTBOPOB C OINPEACICHHON MOJISIPHOM KOHLEHTpalueld pacTBOPEHHOIO
BEILIECTBA;

B3aUMOJICUCTBHUE BOJIbI C METAJJIAMU (HATPUEM U KA bLIHEM);

OIpENETIEHUE PACTBOPOB KUCIIOT U IIEN0YEN C MOMOIIBIO MHANKATOPOB;

UCCIIeIOBaHuEe 00Pa3llOB HEOPTraHUYECKHUX BEIECTB Pa3IMYHBIX KIIACCOB;

u3zydeHue B3aumozpeictBus okcuga menu (1) ¢ pacTBopom cepHOIl KHCIOTBI, KUCIOT C
METaJUIAMM, PEAKIINI HEUTpAIN3aLUu;

MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHHH, BHITECHEHUE OJHOIO METAJLJIa IPYTUM U3 pacTBOpa
COJIH;

B3aUMOJICCTBUE TUIPOKCUAA LIMHKA C PACTBOPAMHU KHUCJIOT M ILIEJI0YEH;

pelleHrne SKCIEePUMEHTANbHBIX 337ad 1o TeMe «OCHOBHBIE KJIaCChl HEOPraHUYECKHUX
COCIIMHECHUINY.

Ilepuonnyecknii 3akon u Ilepuoanyeckasi cucrema xummuyeckux djgementos JI. U.
MengeneeBa

Crpoenne aToMOB. XUMHUECKast CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIEC PEAKLIUH.

[lepBbie MOMBITKA KIACCU(PUKAIMKA XUMHYECKUX OJJIeMEHTOB. [loHsATHE O Tpymmax
(cemelicTBax) CXOAHBIX 2JIEMEHTOB: IEJIOYHBIX U IIEJIOYHO3EMENbHBIX METaljiaxX, rajoreHax,
WHEPTHBIX (OJIarOpoJHBIX) razax. OJEMEHTbI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHABI U
TUAPOKCHUIBI.

[lepnognueckuii 3akoH. OTkpeiTe Ilepuoanueckoro 3akona. Ilepumonmyeckas cucrema
xumudeckux aneMmenToB Jl. M. Menneneea. KoporkoneproaHas u IiuHHONEpUOIHAS (HOPMBI
tabmmmnpl «Ilepuonnueckas cucrema xumudeckux dnemeHToB J[. . MenneneeBay. [lepuonsr u
rpynmnsl (A- u b-rpynmsr).

Ctpoenne atoMoB. CoctaB aToMHbIX sijiep. M3oromnbl. PannoakTUBHOCTB. DJIEKTPOHBI.
DJeKTpOoHHAsi OpOUTadb. DHEPreTHYeCKUe YPOBHU W TMOAYPOBHHM aroma: S-, P-, O-opOuraiu.
DneKTpoHHbIE KOHPUTYpalluu W 3JEKTpOHHO-rpaduueckue (opMynbl aroMoB. DPU3NYECKUI
CMBIC]I NOPSAJIKOBOrO HOMEpPA, HOMEpA MEpUOAA U TPYIIbl 1eMeHTa. CTpPOEHHE AJIEKTPOHHBIX
obomouek aromoB TmepBbIXx 20 xumuueckux snemeHToB Ilepuommueckoit cucremsr J[. U.
MenpeneeBa: pacnpeeieHue 3JIEKTPOHOB [0 HHEPreTMYeCKUM YPOBHSIM, IOAYPOBHSIM U
opouransm. Ousndeckuii cmbich [lepuoanyueckoro 3akoHa.

3aKOHOMEPHOCTH U3MEHEHHMSI paJyca aTOMOB XMMHYECKHUX AJIEMEHTOB, METAJUIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB IO TpynnaM u nepuojgaM. MizMeHeHne KHCIOTHO-OCHOBHBIX CBOMCTB



COCIMHEHUN XMMHYECKHX SJIEMEHTOB B IMEPUOJAaX U Tpymmax. XapaKTepUCTUKa XUMHYECKOTO
3JIEMEHTA 1O ero noyioxkenuto B [lepuonnueckon cucreme 1. 1. Menneneesa.

3nauenue [lepuoamueckoro 3akona u [lepuoanueckoll CHCTEMBI XUMHUYECKUX 2JIEMEHTOB
JUIsl pa3BUTUA HayKu U npakTuku. [[. . Mennenees — y4eHblll U IPaKJaHUH.

OJIEKTPOOTPULATENBHOCTh ~ XMMUYECKUX  JJIEMEHTOB. XHUMHUYECKas CBA3b. Bumsl
XUMUYECKON CBSI3U: KOBAJIECHTHAsl MOJSpHasl CBSI3b, KOBAJICHTHAsI HEIMOJISIpPHAs CBSI3b, MOHHAs
CBs3b. MexaHn3Mbl 00pa30BaHUS KOBAJCHTHON U MOHHOW CBSI3U. DJIEKTPOHHBIE H CTPYKTYPHBIE
(dhopmynbl BemecTB. KaTHOHBI 1 aHUOHBI.

Kpucrannuueckue n amopduble BemiecTBa. THIBI KPUCTAJUIMYECKUX PEHIETOK: MOHHAS,
aTOMHasi, MOJIEKYJISIpHAs U UX XapaKTEPUCTHKHU.

Crenenp okucneHusi. OrmpenencHue CTENEHEH OKUCICHHS AaToOMOB B OWHApHBIX
coequHeHusX. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE —peakiuu. [lpoleccel  OKHCIEHHUS U
BoccTaHOBJIeHHs. Oxucnurenn W BoccTaHOBUTENW. (COCTaBiI€HUE YpPaBHEHUN MPOCTHIX
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIM W PACCTAHOBKA B HUX KOA(DPHUIIMEHTOB METOIOM
ANEKTPOHHOTO OanaHca.

DKCIEpUMEHTAILHOE N3YyUYECHHUE BEILIECTB U SBJICHUM:

O3HAKOMIIEHHE C 00pa3liaMy METAJIJIOB U HEMETAIIIOB;

MOJIETMPOBAHUE CTPOEHUS MOJIEKYJI IIPU MOMOIIM PUCYHKOB, MOJEINEH, 3JIEKTPOHHBIX U
CTPYKTYPHBIX (OpMYII;

IIPOBEJICHUE ONBITOB, WJUTIOCTPUPYIOLIUX HPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiiuu pazIoKeHUs], COSTUHEHNS ).

MesknpeaMeTHbIe CBA3H

Peanuzarust MeXnpeIMETHBIX CBSI3€H MPH M3YYCHHH XUMHH B 8 KJIacCe OCYIIECTBIISICTCS
Yyepes MCIONb30BaHNE KaK OOIINX €CTECTBEHHO-HAYUHBIX MOHSITHH, TaK U MOHITHMA, MPUHATHIX B
OTJICTIbHBIX €CTECTBCHHBIX HAyKaX.

OO0mmue ecTecTBEHHO-HAyYHbIE TOHSATHUS: SBICHHUE (IIPOIECcC), HAyYyHBIA (DaKT, THIOTE3a,
TeopHsl, 3aKOH, aHaJIW3, CUHTE3, KJIacCHU(pUKaIus, TePUOAUYHOCTb, HA0IIOIEeHNE, YKCIIEPUMEHT,
MOJIETIMPOBAaHUE, U3MEPEHUE, MOJIEIb.

Ou3uka: sBIEHUS MPHUPONbI, (QU3MYeCKue SBICHHS, BEIIECTBO, TeNo, (U3NYECKUE
BEIIMYMHBI, CIUHUIBI H3MEpeHUs, 00bEM, Macca, arperatHble COCTOSIHHE BEIECTBA, aToM,
3JIEKTPOH, NPOTOH, HEUTPOH, HOH, MOJEKYJla, CTPOCHHE Ta30B, XUAKOCTEM M TBEPIBIX
(KpUCTAITUYECKUX ) TEJI, JIIEKTPUUECKUH 3apsiJl, KOJIMUECTBO TEIUIOTHI.

buonorus: 6uochepa, porocuHTes, Mporecchl 0OMEHa BEIECTB.

l'eorpagusi: armocdepa, rugpocdepa, MHUHEpaabl, TOpPHbIE TOPOJbL, IOJE3HBIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

Texnomnorus: TexHocdepa, MPOU3BOJICTBO, XUMHUYECKHE  TEXHOJOTHUU,  CHIPbHE,
KOHCTPYKIIMOHHBIE MaTepUAIIbI.

9 KJIACC

BemecTBo M XUMHYecKasl peaKkus

[ToBTOpenue u yrnyOiaeHne 3HaHUH OCHOBHBIX pa3eioB Kypca 8 kinacca. CTpoeHHe aTOMOB.
CBoiicTBa aTOMOB XMMMYECKHX JJEMEHTOB, MX KOJMYECTBEHHbIE M KauyeCTBEHHBIE
XapaKTEePUCTUKH (paguyc, AJEKTPOOTPHULIATEIBHOCTD, DHEPrus VOHHU3ALH).
[TocnenoBarenbHOCTh 3aMONHEHUS JJEKTPOHHBIX OpOHMTalell aTOMOB MajblX IEPHUOJOB.
OcCOOEHHOCTH ~ 3amOJIHEHUS]  JJEKTPOHHBIX  opOuTasell  aroMoB  OONBIIMX  MEPHUOIOB.



[leproanueckas cucreMa XMMUYECKHUX AJIEMEHTOB B CBETE MPEJCTABICHUN O CTPOEHHM aToMa.
Crenenb OKUCIEHHUS U BaJIEHTHOCTb. [IpencTaBieHne O mMepuoanyecKor 3aBUCUMOCTH CBOWCTB
XUMHYECKHUX  3JIEMEHTOB  (DJIEKTPOOTPULATENbHOCTh,  OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA, KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJPOKCHUJIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BeimecTBa B TBEp/IOM, XHIKOM U Ta3000pa3HOM COCTOSIHUHU. Bub
XUMHUYECKON CBSI3U: MOHHAs, KOBaJCHTHAas (HETOJIsIpHAs, MOJsIpHAas); OOMEHHBIM U JIOHOPHO-
AKIIETITOPHBIA MEXaHU3M 00pa30BaHUs KOBAJICHTHOM CBSI3H.

MexxMonexysapHble B3auMOJIeHCTBHS (BOJOPOIHAs CBsI3b, CHibl Ban-nep-Baanbca). Tumnst
KPUCTAJIIMYECKUX PEIIEeTOK — aTOMHAsl, MOHHAsI, METaJUTMUeCcKasi, MOJIEKYJIsIpHasi — 1 OCOOEHHOCTH
UX CTpPOEHMs. 3aBUCUMOCTb CBOMCTB BEIIECTBAa OT THUIA KPUCTAJUIMYECKOW DPELIETKH U BUJIA
XUMHUYECKOH CBS3H.

OcHOBHbIE 3aKOHOMEPHOCTM TNIPOTEKaHUs XuUMHUYeckux peakiuil. Kriaccuduxanus
XUMHYECKUX PEaKIUi MO Pa3IMuHbIM MPU3HAKaM (TI0 YUCTY U COCTaBY YYaCTBYIOUIUX B PEAKIIUU
BEILIECTB, 10 TEMIOBOMY 3(PPEKTyY, 10 U3MEHEHUIO CTEIIEHEN OKUCICHNUSI XUMUUECKUX 3JIEMEHTOB,
o 0oOpaTUMOCTH, IO YYACTHIO KaTajiu3aTropa, [0 arperaTHOMY COCTOSHUIO DPearupyronmx
BEIIIECTB).

DNEeMEHTBl XMMHUYECKON TEPMOAMHAMUKH. DHEPreTHKa XUMUUECKUX peakluid. TernoBoi
3¢dexkr XxuMHuecKol peakuuu. DK30- U OSHIOTEPMHUECKHE PEAKIMH, TEPMOXUMUYECKHE
ypaBHeHus. 3akoH ['ecca u ero ciaenctBus. BerunciaeHus 1o TEpMOXUMUYECKUM YPaBHEHUSIM.

[loHaTHE O CKOPOCTHM XHUMHYECKOW peakiru. 3aKOoH JeUcTBYromMX macc. DakTopsl,
BJIMSIOLIME HAa CKOPOCTb XMMHYECKOM peakuuu. DHeprus aktupauuu. lloHstue o kartanuse.
®epmeHTh. THTHOUTOPBHL.

[TonsTHE 006 0OPATUMBIX M HEOOPATHMBIX XUMHUYECKHUX peakusix. [[oHsITHEe 0 XUMUYECKOM
paBHoBecuu, npuHuun Jle Illarense. YcnoBus cMmemenns XUMAYECKOro paBHoBecus. MakTopsl,
BIUSIOIIME HA COCTOSIHME XHWMHUYECKOro paBHOBecus. I[IporHosupoBaHne BO3MOXKHOCTH
MPOTEKAHUsI XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSX HA OCHOBE IPEICTABICHUI 00
M3YYEHHBIX JIEMEHTaX XUMUYECKON KNHETUKU U TEPMOINHAMUKH.

OKHCINTENBHO-BOCCTAHOBUTEbHBIE ~ peakuMH.  OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE
CBOICTBAa XMMUYECKUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHH OKUCIICHUs. BaxkHbIe OKUCIUTENN U
BoccraHoBuTenu. llepmanranar kamust  (xapakrepuctuka). CocraBieHue  ypaBHEHUN
OKHCITUTEIILHO-BOCCTAHOBUTENbHBIX PEaKIUii C UCTIOIb30BaHUEM METO/1a AJIEKTPOHHOI0 OaaHca.

DneKTponuThYecKas Jauccoumanus. XUMHYECKHE peakluu B pacTBopax. Teopus
ANEKTPOJINTUYECKOM ucconuanuu. PactBopenue kak ¢pusnko-xumuueckuit npouecc. [Tonstue o
ruipaTax U KpUcTaJIoruapaTax. JJIeKTPOIUThI U HEAJIEKTPOIUThI. KaTHoHbI, aHMOHBL. MexaHu3m
JMCCOLIMAIMN  BELIECTB C pa3IMYHBIM BHJIOM XHUMHUYECKOM cCBs3u. CuibHble UM cialble
anexkTponuThl. CTeneHpb AUcCOoLUalii, KOHCTaHTa auccounanuu. MlonHoe npousBeneHne BOAbI.
Bonopoansiii mokazarens. MHauKaTopsl. DIEKTPOIUTHYECKAS AUCCOLUALINS KUCTIOT, OCHOBAaHUMN
U COJIEH.

Peakiium wmoHHOro oOOMeHa. YCIOBHS TpPOTEKaHHMS pEaKIUil HOHHOIO0 OOMEHa.
MonekynsipHble, TOJHBIE M COKpAllleHHbIE MOHHBIE ypaBHEHMs peakuuid. CBOICTBa KHCIOT,
OCHOBAaHMH U coled B CBETE€ MPEACTAaBICHUN 00 3JIEKTPOIUTHUECKON IHUCCOLMALMH.
KauecTBeHHbIE peaklii HA HOHBI.

I'maponus comneil. MoHHBIE ypaBHEHMSI THIpOJW3a COJEH. XapakTep Cpeabl B BOJIHBIX
pacTBOpax CoJeH.



OKCIIEpUMEHTAIbHOE H3Y4YEHHE BEIIECTB M SIBICHUN: O3HAKOMJIEHUE C MOJCNIAMHU
KPUCTANIMYECKUX PELIETOK HEOPraHWYECKUX BEIIECTB — METAIOB U HEMETauloB (Tpadura u
ajyiMasa), CJI0KHBIX BELECTB (XJIOpHIa HATpus);

MCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOM PEaKLUu OT BO3LAECUCTBUS Pa3IMUHBIX
(hakTopoB;

OIIBITHI, WITIOCTPUPYIOIINE OOPATUMOCTh XUMUYECKUX PEaKIUi;

UCCIIEI0BAaHKE MIEKTPOIPOBOIHOCTH PACTBOPOB, ITPOLIECCA TUCCOLMALINN KUCIIOT, HIeI04ei
U COJIEH;

IIPOBEJICHHE OIBITOB, MILTIOCTPUPYIOIUX IPU3HAKU IPOTEKAHUS PEAKIIUN HOHHOTO 0OOMeHa
(obpa3zoBaHue ocajka, BblJIEICHHE ra3a, 00pa30BaHUE BOJIbI);

IpUMEHEHHE UHANKATOPOB (JTakMyca, METUJIOpaHka 1 GpeHonpTanenHa) A1 OnpeieieHus
XapakTepa cpeipl B pacTBOpPax KUCIOT, OCHOBAHHUM U COJIEH;

IIPOBEJCHHUE OINBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHre, peakiuu pazIoKeHUsl, COSTMHEHNUS);

pacrno3HaBaHWE HEOPraHUUYECKUX BEILECTB C TIOMOIIbI0 KAUECTBEHHBIX PEAKIUI HA UOHBI,

peleHre 3KCIEepUMEHTANbHBIX 3a7ad 1o TeMaM: «OKHCIUTEIbHO-BOCCTaHOBUTEIIbHBIE
peakuumny, «'uaponus conein», « INEKTPOIUTHYECKAS JUCCOLUALIU.

HeMmeTajiibl 1 HX cOeAMHEHUS

OOmast xapakTepucTuka HemeTaiioB. OCOOCHHOCTH CTPOEHHUS aTOMOB XHWMHYECKUX
3JIEMEHTOB, MPOCTBIX BEILECTB, ALIOTponus. OKUCIUTENTbHO-BOCCTAHOBUTENIBHBIE CBOICTBA
HeMeTa/u10B. CpaBHUTENbHAS XapaKTEPUCTUKA COEIUHEHUI HEMETAIIIIOB.

OOmast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTpPOEHHMsS aTOMOB, XapaKTEpHbIE
crerieHn okucieHus. CtpoeHne W (U3NYECKHE CBOMCTBA IMPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHUECKUE CBOWCTBA Ha MIPUMEpPE XJI0pa (B3aMMOAECHCTBUE C METAJUIAMHU, HEMeTallJIaMH, BOJIOH,
miesniouamu).  Xsoposoaopon. ConsHas KUCIOTa, XMMHYECKHE CBOMCTBA, IOJy4YEHUE,
IIpUMEHEeHHue. [[eficTBrE X10pa U XJIOPOBOJOPOA HA OpPraHU3M 4YelloBeKa. BaxxHeuIne XiI0puasl
U MX HaxoxjaeHue B mpupoje. [lonsaTue o kucaopoacoaepKalmx KUCI0Tax XJiopa U UX COJsX.

VVIA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTEMEHU OKUCICHUS.
CrpoeHue U (u3MYecKue CBOMCTBA NMPOCTBIX BEIIECTB — KUCIOPOJA U CEpbl. AJIOTPOIHBIE
MOIUGHUKAIMKA KHUCIOpOAa M cepbl. XHWMHYECKHE CBOWCTBA Cepbl (B3aMMOJCHCTBHE C
HEMeTallllaMM, MeTaUlaMH, KOHIEHTPHUPOBAHHBIMU  a30THOM M  CEpPHOM  KHCIOTaMH).
CepoBomopon, CcTpoeHue, (u3MYecKHe ¥ XUMHYECKHE CBOWCTBA  (KUCIOTHBIE U
BOCCTaHOBUTENbHbIE CBOMCTBa). OKCHJIIBI Cepbl KaK MpeJCTaBUTENH KHCIOTHBIX OKCHJOB.
Cepnucras kuciora u ee conu. CepHas KucaoTa, pU3ndeckre 1 XuMU4ecKkre cBoiicTa (oOriue
KaK IpeJCcTaBUTeNs Kiacca KUCIOT U cnenuduueckue). Conu cepHONW KUCIOTHl. XUMHUYECKUE
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO crnoco0a MOJy4yeHUs] CEpPHOM KHUCIOTHI.
[IpencraBineHus 0 XUMHUYECKOM MPOU3BOJCTBE U CBA3AHHBIX ¢ HUM mpodeccusx. [Ipumenenue
CEepHOM KHUCIOTHI M cyiab(daroB. KadecTBeHHbIe peakiuu Ha CynbGUT-, CyIbPUI- U Cyabdar-
aHUOHBI. HaxoxkzaeHue ceppl U €€ COCOUHEHHH B NOpUPOAE. XHMHUYECKOE 3arpsi3HEHUE
OKpY>KaroIiel cpebl COSMHEHUSAMH Cepbl (KHCIOTHBIE JOXK/IH, 3arpsi3HEHHE BO34yXa), CIIOCOObI
€ro NpeAoTBpalleHuUS.

OOmast xapakTtepuctuka 31eMeHTOB VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS.

A3or, pacmpocTpaHeHHe€ B Ipupoie, (u3MuUecCKHMe U XUMHYECKHE CBOWCTBA
(B3amMOJEHCTBHE C METaUIaMH, BOJOPOJOM, KHCJIOpoaoMm). KpyroBopor azora B TpHUPOJIE.
AmMuak, ero (puznYeckre U XMMHUYECKHE CBOIMCTBA (OKHMCICHHE, OCHOBHBIE CBOICTBAa BOAHOIO



pacTtBopa), IpUMEHEHNE W TIONYyYEeHHE B JIADOPATOPUU M TPOMBINUICHHOCTH. MoH aMMoHWS,
JIOHOPHO-AKIIENITOPHBI MeXaHu3M ero ooOpazoBanus. Comu aMMOHUS, HX (U3HUECKHUE U
XMMHAYECKHE CBOWCTBA (pa3lIoKEHHE W B3aWMOJICHCTBHE CO IIEIOYaMH), MPHUMEHEHHE.
KauectBennas peakuus Ha nonsl ammonusi. Oxcuast azora (I, 11, 11, 1V, V). A3zotucras kucnora.
A30THas KHCIIOTa, €€ TMojJydeHue, (QPU3MUYECKHE U XHUMHYECKHE CBoWcTBa (0OIIME Kak
NpEICTaBUTENsl Kjacca KHUCIOT M creuupuuecKkue), MpUMEHEHHe. XUMHUECKHE peaKIHH,
JeKalire B OCHOBE INOJIy4YEHUS! a30THOW KUCIOTHI B MPOMBIIIIEHHOCTH. HUTpAThl U HUTPUTHL.
KavecTBeHHBIE peakIi Ha HUTPAT- ¥ HUTPUT-aHUOHBL. XMMHUYECKOE 3arpsi3HEHNE OKpYKaromiei
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JTOXKH, 3arpsi3HEHUE BO3/1yXa, TOYBBI U BOJJOEMOB).

dochop, amtorpornHbie Mogudukanun hocdopa (6emnsiii u kpacHbI hocdop), puszndeckue
U XHMHYECKHME CBOIWCTBa (B3aMMOJAEWCTBHE C METaUIaMH, KHUCIOPOAOM, TaJOreHaMU,
KOHIIEHTPUPOBAHHBIMU a30THOW U cepHoM kucioramu). Oxcuasl docdopa (I, V), docopnas
KHCIOTa, (hU3NYecKre U XMMUYeCKre CBOWCTBa, nosyyeHne. KauectBenHas peakius Ha ocdar-
nonbl. [Ipencrasnenus o rajgorenunax gpocdopa (I, V).

[TonsaTHEe 0 MUHEpANTBHBIX YA0OpeHUX. A30THbIE, (POCPOpHbIE, KOMIUIEKCHBIE Y100pEHUS.
XHMHYECKOe 3arpsi3HEHNE OKPY KoLl cpebl coeTMHEHUsIMU a30Ta U Gocdopa.

OO6mas xapakrepuctuka 31aeMeHTOB |VA-rpynmsl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS.

VYraepon, amiorpornHeie Moaupukanuu (rpadut, anmas, Gymiepen, rpadeH, HAaHOTPYOKH),
¢u3nueckue W XUMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB (B3aUMOJCICTBHE C MeETallaMH,
HEMeTaJUIaMH, KOHIICHTPUPOBAaHHBIMH a30THOM M cepHOM kuciiotamu). [louarue 06 aacopOium.
Kpyrosopot yraepona B npupone. Okcuasl yriepoaa, ux (Gpu3ndeckue U XMMUUYECKHE CBOMCTBA,
JICCTBUE Ha JKUBBIE OPraHW3Mbl, MOJYYCHHWE W TPUMEHEHHE. OKOJIOTHYECKHE MPOOIEeMbI
aTMocdepsl, cBsi3aHHbIe ¢ okcuaoM yriepona (1V). YronbHas kucinora u ee coiu, X GU3ndecKue
Y XHMUYECKHE CBOMCTBA, TTOTy4YeHue 1 mpuMeHeHne. KapOoHaTsl, rupokapOOHaThI, UX CBOMCTBA.
KavecTBenHast peakuust Ha KapOoHAT-MOHBI. Mcmonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE,
MIPOMBIIIUIEHHOCTH U CEIbCKOM XO3sIICTBeE.

[lepBoHauyanbHbIe MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCJAWHEHHSX Yriepoja:
yrAeBOAOpOAbl (METaH, 3TaH, STWIEH, aleTWUJIeH), 3TaHOJ, TJIMIEPUH, YKCYCHas KHCJIOTa.
[IpupoaHble HCTOYHHMKH YIJIEBOAOPOAOB (YroJib, HPUPOAHBIA Ta3, HEPTb), MPOIYKTHl HX
nepepaboTKu, UX POJb B OBITY M MPOMBINUIEHHOCTU. [loHATHE O OMONOTMYECKH BaXKHBIX
OpPraHMYECKUX BEUIECTBAX — JKUPAX, OeNKax, yriieBo1ax — U X POJIU B KHU3HH UeIOBeKa. EMMHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COEAUHEHUH.

Kpemunii, ero ¢usmdyeckne M XUMHUUYECKHE CBOMCTBA (B3aUMOJICUCTBHE C METaJIAMH,
KHCJIOPO/IOM, YIJIIEpOJIOM, TAJIOTEHAMH), TIOY4YE€HUE U IpUMeHeHue. Poib KpeMHuUsl B IPUPOIE U
texHuke. Okcup kpemuus (1V), kpeMHuEBas KUCIIOTa, CUJIMKAThl: (U3NYECKUE U XUMUYECKUE
CBOWCTBa, NOJYYEHHUE U IPUMEHEHHE B OBITY M MPOMBIIIJICHHOCTH. BakHeiimume cTpouTenbHble
Marepuaibl: KepaMmHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiembl Oe30macHOro
WCTIOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM KU3HHU.

Bop. Ocob6ennoctu crpoenus aroma. OO1iue mpencTaBieHus 0 PU3NIeCKUX U XUMHUECKHUX
cBoMCTBax. bopHas kucmnora.

DKCIepUMEHTAIILHOE N3YUYEHHE BEIIECTB U SIBJICHUIA:

O3HaKOMJIEHHE C 00pa3liaMy MPUPOIHBIX XJIOPUIOB (raJIOr€HUI0B);

IPOBEJICHUE OIBITOB, OTPAKAIOIINX (PU3NYECKUE U XMMHUUYECKHE CBOMCTBA rajlor€HOB U UX
COCTMHEHNH;

U3y4CHHUE CBOMCTB COJITHON KHUCIIOTHI,



IPOBEJCHNE KAUECTBEHHBIX peaklUi Ha XJIOpHUa-, OpOMUA- U MOJUA-UOHBI U HAOIIOACHNE
MIPU3HAKOB UX MPOTEKAHNUS;

O3HAKOMJIEHUE C 00pa3llaMu Cepbl U €€ IPUPOIHBIX COCTUHEHUII;

HaOIro/1eHNe mpoliecca 00yIJIMBaHUs caxapa Moj JeicTBUEM KOHIIEHTPUPOBAHHON CEpHON
KHCJIOTBI;

U3yueHHe XMMUYECKHX CBOMCTB pa30aBIe€HHOI CEpHOI KHCIIOTHI;

NPOBEJCHUE KAaYeCTBEHHBIX peakluil Ha cynbpua-, cynbQur- u cynb(ar-uoHbl u
HaOJI0IeHUE TPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHHE C (PU3NUYECKUMH CBOMCTBAMHU a30Ta, pocdopa U uX COeTUHEHU, 00pa3aMu
a30THBIX U (HocHOpHBIX yI0OpeHMiA;

noiay4yeHue, cooupaHue, pacro3HaBaHKe U U3YYEeHHE CBOMCTB aMMUaKa, U3y4eHHE CBOICTB
COJICil aMMOHUS;

MPOBEJCHNE KAaUeCTBEHHBIX peakliii Ha HOH aMMOHHUS, HUTPUT-, HUTpAT- U pocdaT-uoHbI
U U3y4€HUE MPU3HAKOB UX MPOTEKAHMUS;

U3Y4EHUE B3aUMOJEHCTBUS KOHLIECHTPUPOBAHHOM a30THOW KHUCJIOTHI C MENBIO, CBOICTB
(dhochopHOI KUCIIOTHI U €€ COJICH;

O3HAKOMIICHUE C MOJICIISIMHU KPUCTAJUTMUECKUX PEIIeTOK anmasa, rpadura u dymiepeHa, ¢
MpoleccoM afcopOlMK pPacTBOPEHHBIX BEIIECTB AaKTUBHUPOBAaHHBIM YIJIEM U YCTPOHCTBOM
IIPOTUBOrasa;

nojy4yeHue, coOupaHnue, paco3HaBaHue U U3y4eHUE CBOMCTB YIIIEKUCIIOro rasa;

IPOBE/ICHHE KAYEeCTBEHHBIX pEaKkIMii Ha KapOOHAT- W CHUJIMKAT-MOHBI M H3y4YCHHE
MIPU3HAKOB UX MPOTEKAHNUS;

U3y4CHHE B3aUMHBIX ITPEBpAIIeHUI KapOOHATOB M THAPOKapOOHATOB;

O3HAaKOMJIEHHE C o0Opa3llaMu MPHUPOJHBIX KapOOHATOB M CHUJIMKATOB, C MPOAYKLHUEH
CHJIMKaTHOM MPOMBIIIIEHHOCTH;

pelIeHre SKCIEepPUMEHTANbHBIX 3a1ad 1o TeMe «Baxueiliine HemeTalibel U HX
COEIMHEHHUSI.

MeTtasiibl M UX COeTHHEHUS

O6mue cBoiicTBa MeTaioB. OO1as XapaKTEpUCTUKA XUMUYECKHX JIEMEHTOB — METAJIOB
HAa OCHOBAaHMM X MnojoxeHus B llepumonnueckoit cucreme xumuueckux siaeMeHtoB J[. U.
MengeneeBa u cTpoeHusi aToMoB. Metamibl A- u b-rpynn. CTpoeHue MpPOCTHIX BEIIECTB —
MeTaJIJI0B. MeTajinyeckas CBA3b U METAINIMYECKasi KPUCTAJUIMUECKasi pelieTka (MIpUMUTHUBHAS
KyOHnueckas, OObEMHO-IICHTPUPOBAaHHAs KyOWdeckas, TpaHElEeHTPUPOBAaHHAsA KyOudeckas,
reKcaroHaJlbHas IIJIOTHOYNAKOBAaHHAs). 3aBUCUMOCTh (DUM3UYECKUX CBOMICTB METAIOB OT
CTPOEHUS KPUCTAIUIOB. DJIEKTPOXUMHUUYECKUNA psii HanpskeHUi metamioB. OO1me XUMUYECKUe
cBoiicTBa MetayyioB. OOmme crmocoObl MOTYyYECHHs] METaUIOB, METALTYPrus. OJIEKTPOIIU3
pacImiaBoB U pacCTBOPOB COJIEH Kak OJIMH U3 CIIOCO0O0B MOyueHust MeTaiioB. I1oHsTHE 0 KOppO3UH
METaJIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiiaBsl (CTalb, YyryH, JIOPaTIOMUHUH,
OpoH3a). [IpuMeHeHre METaIIIOB U CIUTABOB B OBITY M MPOMBINIIICHHOCTH.

Memannwvt A-2pynn

[leouHbIE METAIUIBL: TOJIOXKEHHUE B [leprHOauYEcKO CHCTEME XUMUYECKHUX 3JIEMEHTOB /l.
N. MeHnpneneeBa, CTpO€HHE UX aTOMOB, HaXOXACHUE B Npupoae. Ouznueckue U XUMHUUECKUE
CBOICTBa (Ha MpuUMepe HaTpus U Kayud), noiaydeHue. OKCUIbI U TUJIPOKCUIbI HATPUSI U Kajusl.
[IpuMeHeHue MEen0YHbIX METAIOB U UX COeIMHEHUN. buonornueckast posib HaTpUs U KaJlus.

[I{eno4yHO3eMeENBbHBIE METAJIIIBI MArHUI U KalbLUi: ITONoXkeHue B [lepruoandeckoit cucreme
xumuueckux anemeHToB . 1. MenneneeBa, CTpoeHHE MX aTOMOB, HAaXOXJIEHHUE B IMPHUPOJE.



@uU3NYECKHE U XUMMUYECKUE CBOMCTBA MarHus W KajblMs. BaxkHeimme coeIMHEHNs KalbLUus U
Maraus (OKCUZ, TUAPOKCHUI, COJH), CBOICTBa, mpuMeHeHHue. JKeCcTKOCTh BOABI U CIOCOOBI ee
yctpanenusi. Kpyropopot kanbIus B IPUPO/IE.

Amomunuii: nonoxenue B llepuoguueckoit cucteme xumuueckux sieMmeHtoB . .
MenpeneeBa, CTpOEHHUE aToOMa, HaxokaeHue B npupoje. Ouznueckue U XUMUYECKUE CBOWMCTBA
amoMuHMS. AM(OTEpHBIE CBOMCTBA OKCHIA M THAPOKCHAA amoMuHus. [I[puMeHeHe aTtoMUHHUS
U €ro CIIJIaBOB.

Memannwvt b-epynn

OO0mast xapakTepUCTHKAa METAWIOB b-rpymnm (MOOOYHBIX MOATPYI): TOJOXKEHUE B
[leproauueckoit cucrteme xumuueckux 3aemeHToB [I. 1. MenneneeBa, 0cOOEHHOCTH CTPOEHUS
aTOMOB. SIBJIeHHE «IpoBaa» 3JIEKTPOHA HA MPUMeEpPEe CTPOSHHsI aTOMOB Xpoma, MeaH, cepebpa.
BajieHTHBIE COCTOSIHMST aTOMOB O-3JIEMEHTOB, CTEIICHM OKHCIICHHS aTOMOB B COCIHMHEHHUSX.
3aBUCUMOCTbh KHCIIOTHO-OCHOBHBIX CBOMCTB OKCHOB W THJPOKCHJOB METAJIOB OT 3HAYEHUS
CTENEHW OKHCICHUS DJJIEMEHTa B COCIMHEHMH (HAa TIpUMEPE COCIMHEHHH Xpoma).
[lepBoHavabHBIE TPEACTABICHHS O KOMILIEKCHBIX COCTUHEHUSIX.

Menp u cepeOpo: cTpoeHHE aTOMOB, CTENEHU OKKcieHus. O01ue KpaTkue npeacTaBIeHus
0 (pU3MYEeCKNX W XMMHYECKHUX CBOMCTBAX MPOCTBHIX BEUIECTB (B3aMMOJACHUCTBHE C KHCIOTaMU-
OKHCIUTENAMH), 00 UX OKCHUJAaX, TUIPOKCHIAX U COJIIX, UX npumeHeHuu. [IpencraBnenus oo
aMMHAYHBIX KOMIUIEKcax cepebpa u menu. KadecTBeHHBIE peakiuy Ha KaTHOHBI Meau (2+) u
cepebpa.

[unK: cTpoeHue aToMa, CTENEHb OKUCICHUS. XapaKTePUCTHUKA (PU3NUECKUX U XUMHUYECKHUX
CBOICTB, MpUMEHEHHE, aM(pOTepHBIE CBOWCTBA OKCHJIa U TUIpOKcHaa. KauecTBEeHHBIE peakluy Ha
KaTHOHBI ITUHKA.

Kenezo: ctpoenue aroma, creneHu okucienus. Haxoxaenune B npupoge. duznueckue u
XUMUYECKHE CBOMCTBa JKele3a, IpuMeHeHue. bwuosnorndyeckas ponb xene3a. OKCUIBI,
ruapokcu bl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa u monydenue. KauectBeHHble
peakIny Ha KaTHOHBI xkene3a (2+) u xkene3a (3+). UyryH u cTanb — criaBsl xenesa. [Ipon3BoacTeo
9yryHa ¥ CTald. OKOJOTHYECKHEe TMpOOJEeMBbl, CBS3aHHBIE C METALTYPTHYECKUMU
MIPOU3BO/ICTBAMM.

DKCIEPUMEHTAIBHOE U3YUYEHUE BEILIECTB U SBJICHUM:

O3HAKOMJIEHHUE C 00pa3llaMy METAIIJIOB U CIUIABOB, UX (PU3NUECKUMHU CBOICTBaMHU;

MOJICTIMPOBAHUE METAININYECKON KPUCTAIUNINYECKON PELIETKH;

U3y4eHUE B3aMMOJICUCTBUS METANIOB C BOJIOM, C pacTBOpaMH CoOJed U KHUCIOT,
HCCIIEI0BAHME MPOIIECCOB AIIEKTPOIU3a pacTBOpoB xyiopuaa meau (1) u noauna xamus, Koppo3uu
METaJJIOB;

M3y4eHHuEe OCOOEHHOCTEH B3aMMOJEHCTBHS OKCHJIOB KaIbIUS W HATPUsl C BOJOW, HX
TUAPOKCUJIOB — ¢ okcuioM yriaeposa (1V) u kucnoramu;

U3Yy4eHHUE CBOMCTB KapOOHATOB U TUAPOKAPOOHATOB KabIIHs, )KECTKOM BOJIBI;

M3y4YeHHUE MPOLECCOB MOMYYCHUS THAPOKCUIOB JKeJie3a, UX XUMUYECKUX CBOUCTB;

U3y4eHUE MPU3HAKOB NMPOTEKAHMSI KAUeCTBEHHBIX PEaKlMii Ha MOHBI (MarHus, KalbLUs,
ATIOMUHUS, LIMHKA, jkele3a (2+) u xkene3a (3+), meau (2+);

HaAOII0/ICHNE U ONHMCaHNEe OKPAITUBAHUS TUIAMEHU MOHAMU HATpUs, KaIus U KaJbIus;

ucclieZloBaHne aM(OTEPHBIX CBOICTB TMIPOKCHA altoMUHUS, ruapokcuaa xpoma (1) u
TUAPOKCH/IAa IUHKA;

pelieHue YKCIepuMEHTATBHBIX 33/1a4 10 TeMe «BakHeHIe MeTaubl U UX COSIUHECHUS.

XuMus H OKpYKaloLas cpeaa



BemectBa u martepuanbsl B MOBCEIHEBHOM >KU3HM 4YEJIOBEKA. BakHelInne BelecTBa U
MaTepuaibl, o0JllacTh MX MpuUMeHeHus. be3omacHoe HCMONb30BaHUE BEIIECTB M XUMHUYECKUX
peakuuii B ObITy. [lepBas moMoIb Mpu XUMHUYECKUX 0XKOTaX U OTPABIICHUSX.

HoBele maTepuainbl 1 TexHOnOruu. [IpUHIUIIBI «3€T€HON XUMUI.

OCHOBBI 3KOJOTMYECKOW TI'PaMOTHOCTH. XHUMHS U 3J0pPOBbE. 3HAYEHUE H3y4aEMbIX
XUMHYECKUX DJIEMEHTOB M WX COCIWHEHUH ISl (PYHKIMOHHPOBAHUS OpPraHM3Ma YeJIOBEKa.
[TonsiTre o 310pOBOM 00pase KU3HH.

XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEeH cpeIbl. DKOJIOTHUECKUEe TPOOJIEMBI, CBSI3aHHBIC C
COCAMHEHUSMHU YTJIepoAa, a30Ta, cepbl, TsKenbiXx MeTawioB. [lonarue o ITJIK. Pons xumuu B
PEIICHUN YKOJIOTUYECKUX MPOOIIEM.

DKCIepUMEHTAILHOE HW3YYEeHHE BEIIECTB W SBJICHMI: O3HaKOMIIeHHE ¢ oOpaslamu
MaTepuayioB (CTEKIIO, CIIJIaBbl METAJIJIOB, MOJIMMEPHBIC MaTEPHAIIb), OMpeIeTICHUE KUCITOTHOCTH
MIPUPOJHBIX BOJ, MOJEIMPOBAHHE Mpoliecca 0Opa30BaHUS KUCIOTHOTO JOXKISA, U3YyYEHHE €ro
BO3JICHCTBHS HA MAaTEPHAIIBI.

IHoBTOpeHMEe U 00001IeHNe 3HAHUI OCHOBHBIX Pa3/1eJioB KypcoB 8—9 ki1accoB

[lepuonmueckuii 3akoH U llepuoguyeckas cucreMa XUMHUYECKHMX JJIEMEHTOB B CBETE
MPEACTABICHUI O CTPOEHUS aToMa. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
3JIEMEHTOB M UX COEIMHEHMI B IEPUOJAaX U rPYIIIax.

CrtpoeHue BeliecTBa B TBEPIOM, KUJKOM U Ta3000pa3HOM COCTOSIHUH. BUabl XUMUYeCKOU
CBSA3U. 3aBUCUMOCTb CBOWCTB BEILIECTBA OT TUIA KPUCTAIIMYECKON PEIETKN U BUJIa XUMHYECKOU
CBSI3H.

Knaccudukanus XMMHUECKUX peaklMil MO pa3iudHbIM Npu3Hakam. [IporHosmpoBanue
BO3MOXKHOCTH TPOTEKAHMS] XUMHUYECKHX IMPEBpAICHUN B Pa3IUYHBIX YCIOBUSX Ha OCHOBE
MPEACTABICHUN XUMHUYECKOW KUHETUKUA U TEPMOJINHAMUKHU.

XuMHYeCKHe peakuuu B pactBopax. [wmaponu3 comeit. Peakmuu — okuciieHus -
BOCCTaHOBJICHUS. DJIEKTPOJIU3.

CBoiicTBa KHCIJIOT, OCHOBAaHHM W COJIEH B CBETE MPEACTABICHHUIN 00 AJICKTPOIUTUUECKON
JUCCOLIMAIIUU U OKUCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSX.

Mesricnpedmemmuoie ceazu

Peanuzaiust MexXnpeIMETHBIX CBSI3€H MPHU M3YYEHHH XUMHH B 9 Kjacce OCYILECTBIISIETCS
yepes UCIONb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSITHM, TaK U MOHITHMA, MPUHATHIX B
OTJIETIbHBIX €CTECTBCHHBIX HAyKaX.

OO0mre ecTecTBEHHO-HAay4HbIE TOHSATHUS: SBIEHUE (MIPOIECC), HAy4YHBIH (pakT, TUMoTesa,
TEOpHs, 3aKOH, aHaJU3, CUHTE3, KiIacCu(UKaIus, MepuoIuIHOCTh, HAOIIOACHUE, YKCIIEPUMEHT,
MOJEJIMPOBaHUE, U3MEPEHUE, MOJEIb, TEXHOJIOTHUsl, MATEPUAIIBIL.

®dusnka: BEHIECTBO, TENO, (PU3MUECKUE BEIMYMHBI, CIUHULIBI U3MEPEHU S, Macca, 00bEM,
KOJIMYECTBO TEIIOTHI, aTOMBI U MOJIEKYJbI, arperaTHble COCTOSIHUE BEIIECTBA, CTPOECHUE Ta30B,
KHUAKOCTEN W TBepAbIX (KPUCTANIMYECKUX) TeJl, KPUCTaUIMYECKas pelieTKa, 3JEKTPOH, SApO
aToMa, IPOTOH, HEUTPOH, MOH, HYKJIHJI, U30TOIMbI, KBAHTHI, PAJUOAKTUBHOCTh, alb(da-, Oera- u
raMma-u3Jjy4eHHe, OSJIEKTPUUECKUH 3apsii, NPOBOJHUKH, IOJYINPOBOJHUKHU, TUIIEKTPHUKH,
COJTHCUHBIH CIIEKTP, pa3oKeHue 0eIoro cBera B CIEKTP.

buonorusi: skocucrema, Ouochepa, GoTocuHTe3, TpoIeccChl 00MEHa  BEIEeCTB,
MUHEpaJIbHBIE YI00PEHUs, MUKPODJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

l'eorpadusi: armocdepa, ruapocdhepa, MHUHEpadbl, TOPHBIE TOPOJBL, TOJE3HBIC
HCKOIIaeMble, TOTUTMBO, BOJAHBIC PECYPCHI, IIJIaHETa 3EMIIA.



Texnomorus: CTPOUTCIIbHBIC TCXHOJIOI'UH, CEIbCKOX03SMCTBCHHBIC TCXHOJIOI'UH,
TCXHOJOI'nn BHCKTpOHHOﬁ IMPOMBINIJICHHOCTH, HAHOTCXHOJOI'NH.



1. INTAHUPYEMBIE OGPA30BATEJIBHBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yibTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O 0O0IIero o0pa3oBaHUs
JOCTUTAIOTCS B XOJI¢ OOy4YeHHSI XUMUU B €IMHCTBE YU4COHOW M BOCHHUTATEIHHOW JEATEIBHOCTH
o0pa3oBaTenbHOW  OpraHM3allid B  COOTBETCTBUU C  TPAJAULUOHHBIMU  POCCUMCKHUMHU
COIMOKYJILTYPHBIMH ¥ JyXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH, MPHUHATBIMA B OOIIECTBE
IpaBUJIaMU 1 HOPMaMHU MOBEJICHHS U CIIOCOOCTBYIOT MPOIlEcCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U
COLIMAITM3AIIN 00 yJAFOIIIHXCA.

JIMYHOCTHBIE PEe3YNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMUXCS PYKOBOJCTBOBATHCS
CHUCTEMOH TIO3MTHBHBIX IICHHOCTHBIX OPHEHTAIIMH M pacCIIMpPEHUE ONbITA JCSITCILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YACTH:

1) maTpMoOTH4eCKOro BOCIIUTAHUS

MPOSIBJICHUE I[IEHHOCTHOTO OTHOIICHUS K OTEUYECTBEHHOMY KYJIBTYPHOMY, HAydHOMY U
UCTOPUUECKOMY HACTEAMIO, TOHUMAHUE 3HAYCHHS] XUMUYECKOM HAYKU M TEXHOJOTUHU B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, B PA3BUTHH SKOHOMUKH POCCHU M CBOETO peruoHa;

2) rpaKIaHCKOr0 BOCIIUTAHMS:

MPEJICTABJICHUE O COINHMAIBHBIX HOPMaxX W TMpaBHUJaX MEXKJIMYHOCTHBIX OTHOIICHHUN B
KOJUIEKTUBE, MPOSBICHUE KOMMYHUKATHUBHOW KyJIbTYpPhl B pa3HOOOpa3HOM COBMECTHOM
NESITEITLHOCTH;

CTpEeMJICHHE K B3aMMOIMIOHUMAHUIO ¥ B3aMOIIOMOIIH B TIporiecce y4eOHOl U BHEYyIeOHOM
NESITETLHOCTH;

TOTOBHOCTh OIICHHBAaTh CBOE€ TOBEJAEHHE M TOCTYNKHA CBOMX TOBapHILIEH C TO3HUIIMH
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

3) popMupoBaHHS HEHHOCTH HAYYHOTO MIO3HAHUS:

MHUPOBO33pEHYECKHE  MPEACTAaBIEHUS O BEIIECTBE M  XMMHUYECKOW  peakiuw,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M HEOOXOIUMBIC I TIOHUMAaHUS
CYIIHOCTH HAYYHOU KapTHHBI MHUPA;

OCO3HAHUE IICHHOCTH HAyYHOrO IIO3HAHUS JUIS Pa3BUTHS KaXJIOrO 4YEIOBEKa W
MPOU3BOAUTEIHHBIX CHII OOILIECTBA B LIEJIOM, POJIM U MECTa HAyKH «XHUMHS» B CUCTEME Hay4HBIX
MIPEJICTABICHUA O 3aKOHOMEPHOCTSIX Pa3BUTHS TIPHUPObI, B3AUMOCBSI3SIX YeI0BEeKa C MPUPOIHON
Y TEXHOJIOTHYECKON CPEON;

MO3HABATEIIbHAsT MOTHBAIMSI W WHTEpeC K OOydYeHHIO0, TOTOBHOCTh M CIIOCOOHOCTH K
CaMOpa3BUTHIO M CaMOOOpPA30BaHUIO, K HUCCIIEIOBATENLCKON JEATEILHOCTH, K OCO3HAHHOMY
BBIOOPY HAIMPABIICHUS ¥ YPOBHS JAIBHEHUIIIETO O0yUCHUS;

4) BOCHUTAHUS KYJbTYPbI 310POBBSI:

OCO3HAHUE [IEHHOCTH U3HHU, OTBETCTBEHHOI'0 OTHOIIEHHSI K CBOEMY 3/I0POBBIO, YCTAaHOBKA
Ha 3J0pOBBIM 00pa3 KHW3HU, OCO3HAHHWE TOCICACTBHUI M HENPHITHE BPEIHBIX IPUBBIYCK
(ymorpebneHusi ajnkoroisi, HApKOTHKOB, KypeHHs), HEOOXOIUMOCTH COOJIIOJICHUS IIPaBHII
0€30IMacHOCTH TIPpU OOpAIIEHUU C XUMHUYCCKUMHU BCIIECTBAMU B YYCOHBIX H SKH3HCHHBIX
CUTYAIUSIX;

5) TpyaoBOro BocnuTaHMs:

(hopMupoBaHre IIEHHOCTHOI'O OTHOIICHUS K TPYIAOBOH NEATEIBHOCTH KaK €CTECTBEHHOM
MOTPEOHOCTH YeJOoBeKa M K UCCIIEIOBATEIbCKOM ESITeIbHOCTH KaK BBHICOKO BOCTPEOOBAHHOM B
COBPEMEHHOM OOIIECTRBE;



pa3BuTHE MHTEpeca K mpodeccrsiM, CBA3aHHBIM C XMMHEH, B TOM YHUCIE K Mpodeccusim
Hay4yHOH cepbl, 0CO3HaHUE BO3MOXKHOCTH CaMOpealn3aluu B 3ToH cdepe;

6) K0JI0rHYecKOro BOCIUTAHUSA:

OCO3HAaHHWE HEOOXOIMMOCTH OTHOUICHHS K IMPHPOJIe KaK MCTOYHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIEHUE YPOBHSA 3KOJIOTMYECKOH KYIbTYphl: IPUOOPETEHHE OIbITa IUIAHUPOBAHUS
IIOCTYIIKOB M OLICHKM HMX BO3MOXKHBIX IIOCIEACTBUHM JUISL OKPYXKAIOUIEH Cpeabl; OCO3HAHUE
rJ100aJTIbHOT0 XapaKTepa KOJIOTMYECKUX MTPOOIeM U IyTel X PeIIeHHs; CTIOCOOHOCTh MPUMEHSTh
3HAHHUS, TOTY4aeMbIe IIPU U3YYEHUU XUMUH, U PEIICHHs 3a7ad, CBA3aHHBIX C OKpYXKaroUleu
CpPelof; aKTMBHOE HENPUATHE NEUCTBUM, NIPUHOCAIINUX BpEl OKPYXKArOLIEH Cpele; OCO3HAHME
CBOEH pONM Kak TpaxJaHMHA M TOTPeOHMTENs] B YCIOBHAX B3aMMOCBSI3U IPHPOIHOI,
TEXHOJIOTUYECKOH M COHH&HBHOﬁ Cp€a; TOTOBHOCTH K YYaCTHIO B HpaKTH‘IGCKOﬁ JACATCIIBHOCTH
JKOJIOTUYECKON HAIIPABICHHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeramnpeameTHble pe3yabTaThl OO0YYaIOUIMXCS, OCBOMBIIUX HPOrpaMMy IO XHUMHUHU
OCHOBHOTI'0 00IIIeT0 00pa30BaHuUsl, BKIIOYAIOT:

YCBOGHUE  MEXAMCLUUIIMHAPHBIX  (MEXIPEAMETHBIX)  IOHSTHUH, OTpaXkaroIux
MaTepuaibHOE €IUHCTBO MHpa U IMpOIecC MOo3HaHUs (BEUIECTBO, CBOICTBO, SHEPTrUs, SBIICHUE,
HayyHbld (DaKkT, 3aKOHOMEPHOCTb, THIIOTE3a, 3aKOH, TEOpHs, HAOIIOACHHe, HW3MEPCHHE,
WCCIIeIOBaHKE, YKCIIEPUMEHT U IPYTHUE);

OBJIAICHUEC YHUBCPCAJIbHBIMHA y‘~I€6HI)IMI/I I[Gf/iCTBI/IfIMI/I (HOSHaBaTeJ'IBHI)IMI/I,
KOMMYHHUKATHUBHBIMHU, PETYASTUBHBIMU), BaXKHBIMU JUTSI TIOBBIMIEHUS 3()(HEKTUBHOCTH OCBOEHUS
comepkaHusi y4eOHOro mpeamera, (HOPMUPOBAHUS KOMIIETEHIIMM, a TaKke MPOCKTHO-
UCCIIEI0BATEIbCKON ACATEIIbHOCTU 00YJaIOIUXCs B Kypce XUMUH;

CIOCOOHOCTh MX UCTIONBH30BaTh B YUCOHOM, TO3HABATEILHON U COIMAIBHON MTPaKTHKE.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIe el CTBUSA

Ba3oBble Jlornueckue neiicTBHUA:

YMEHHUS MCIOJB30BaTh IMPUEMbl JIOTUYECKOTO0 MBIIUICHUS TPH OCBOCHHHM 3HAHUM:
pacKpbIBaTh CMBICT XUMHYECKHX TMOHSATHH (BBIAENATH MX CYIIECTBEHHbIE MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JIPYTUMU MOHATUSIMH); aHATU3UPOBaTh, CPABHUBATH, 0000IIATh,
BBHIOMpATh OCHOBaHUsS JUISl KIACCU(UKALMKU M CUCTEMATHU3AIllMM XHUMHYECKUX BEIIECTB U
XUMUYECKUX PpEeaKIUi; yCTaHaBIIUBaTh NPUYUHHO-CICJCTBEHHBIE CBS3M MEXKIYy OOBEKTaMu
WU3y4YEHUS; CTPOUTH JIOTMUECKHE paCCYXACHHUS (MHAYKTUBHBIC, NEAYKTHBHBIC, 110 aHAJIOTHU);
npeiaraTh KPUTEPUH W BBIABIISATH OOIIHME 3aKOHOMEPHOCTH W TPOTHBOPEUUS] B HM3y4aeMbIX
npoiieccax M SBJICHHSX; MPOBOAUTH BBIBOJBI M 3aKJIIOUYEHHS; YMEHUS MPUMEHATH B IPOIECCe
TO3HAHMS TIOHATHUS (MPEIMETHBIE W METANpeIMETHBIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJEIH,
WCIIONBb3YEMbIC B XHMHUU, MPEOOPa30OBBIBATE MOJEIBHBIC MPEACTABICHUS — XUMHUYECKHHA 3HAK
(cuMBOII DIIEMEHTa), XUMHYEcKasi GopMyJia U ypaBHEHHE XUMHUYECKON PEaKIMKU — TP PEIICHUH
y4eOHBIX 3a/ay; C Y4YETOM OSTHUX MOJEIbHBIX MPEACTABICHUIN XapaKTepU30BaTh H3ydaeMbIe
XUMHUYECKUE BEILIECTBA U XUMUYECKUE PEAKILIMH.

ba3oBbie wuccienoBatesbckue AeiicTBUA (MeTOAbl HAYYHOTO TMO3HAHHWSI BeIIECTB H
sIBJIEHUH):



YMEHHSI IPUMEHSTh METO bl HAYYHOT'O ITO3HAHUS BEIECTB U SIBJICHUN HA IMITUPUICCKOM U
TEOPETUYECKOM YPOBHAX B Yy4YeOHOH TMO3HABAaTENbHOM U MPOEKTHO-HUCCIEI0BATENbCKON
NESITETLHOCTH;

YMEHHsI WCIOIB30BaTh MOCTaBJICHHBIE BOIMPOCH B KAYeCTBE MHCTPYMEHTA MO3HAHHS U
CaMOCTOSITENIbHO CTaBUTh BOINPOCHI; aHAJIM3UPOBaTh (AKThL, BBIABIATH U (DOPMYIHPOBATH
poOJieMy, ONpPENeNaTh LelNb W 3a/la4d, COOTBETCTBYIOIIME PEIICHUIO MPOOJIEMBI; Mpe/yiaraTh
OIMUCATENIbHYI0 WU OOBSCHUTENbHYIO THIOTE3y U OCYIIECTBISATH €€ IPOBEPKY; YMEHHUS
MIPOBOAUTH U3MEPEHUSI HEOOXOIMMBIX ITApaMETPOB, BEIUMCIICHUS, MOICTUPOBAHUE, HAOIIOICHIS
U DKCIEPUMEHTHI (peallbHble M MBICIEHHBIE), CAMOCTOSTEIHHO MPOTHO3UPOBATH PE3YIbTATHhI,
(hopmymupoBaTh 0000IIEHUS U BBIBOJBI IO PE3YJIbTaTaM MPOBEJICHHOIO OIBITA, UCCIICIOBAHUS,
COCTaBJISITh OTYET O MPOJETaHHON paboTe;

Pabora ¢ nundopmanmeii:

YMEHHsI OPUEHTHUPOBATHCA B PA3TUYHBIX HUCTOUHUKAX WH(GOpMAIUU (HAYYHO-TIOMYJIspHAS
JUTEepaTypa XHMHYECKOTO COJIEp)KaHWs, CIpaBOYHBIC IOCoOus, pecypchl HMHTepHeTa);
aHANM3WpOBaTh  MH(OpPMALMIO W  KPUTUYECKH  OIEHUBAaTh €€  JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTh, OTOMPATh U UHTEPIPETUPOBATH MH(POPMALIMIO, 3HAYUMYIO JUISl peLICHUS
yueOHOU 3amaud; YMEHUS MPUMEHSTh Pa3IMYHble METOMbI U (HOPMYIHPOBATH 3aMPOCHI MPHU
MOMCKe M 0TOOpe MH(pOpMaIUU, HEOOXOUMOM JIJIsl BBIMTOTHEHUST YIEOHBIX 3a/1a4; UCTIOIb30BaTh
MH()OPMAITMOHHO KOMMYHUKATUBHBIE TEXHOJOTMU ¥ PA3IUYHBIC TIOWCKOBBIC CHCTEMBI;
CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMy MpeAcTaBiIeHUs HHPOpMAIUU (CXEMBI,
rpaduKy, TUarpaMMbl, TaOJIUIBI, PUCYHKHA U Jpyrue (OpMbl); YMEHHS HCIIOIB30BATh HAYIHBIN
SI3BIK B KaUECTBE CPEACTBA PabOTHI ¢ XUMHYECKOW MH(pOpMAINEH; MPUMEHATh MEKIIPEIMETHBIC
(pu3nyeckue U MaTeMaTHYECKHUE) 3HAKK U CUMBOJIBI, (hOPMYJIbI, a00OpEeBHATYPHI, HOMEHKIIATYPY,
WCIIONB30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOIUYECKUE CPEACTBA HATIISTHOCTH.

KoMMmyHHKaTHBHBIC yHUBepcaJIbHbIe y4eOHbIe 1eHCTBHUSA:

1) ymeHus oOiieHus (MMChbMEHHOW U YCTHOM KOMMYHHKAIIUN ):

IPEACTaBIIATh IOJIYUYEHHbIE PE3YyJbTaThl IO3HABATEIbHOM NESATEIBHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; IYOJUYHO BBICTYNATh C NPE3CHTAlMed pe3yJIbTaTOB BBITIOIHEHUS
XMMHYECKOI0 3KCIEepUMEHTa (MCCIe10BaTeNbCKOM J1TaOOpaTOPHOW WIIM MPAaKTUYECKOW paboThl,
y4eOHOro MpOeKTa); B X0Je auaiora u (WJIn) AMCKYCCHH 3aJaBaTh BOIPOCHI MO OOCYXKIaeMOi
TEME U BBICKa3bIBaTh MJEH, (HOPMYIUPOBATh CBOM MPEIOKEHUS OTHOCUTEIBHO BBIMOIHEHUS
MPEJI0KEHHON 3a/1a4u.

2) yMeHUs y4eOHOro COTpyAHUYECTBA (IPYIIOBasi KOMMYHUKALINA):

y4acTBOBaTh B TPYNMOBBIX (QopMmax pabOThl: MJIAHUPOBATh OPraHU3AINI0 COBMECTHOMN
paboThI, ONpeaensiTh CBOIO POJb, PACHPEACIATh 3aJaudl MEXIy YJICHAaMU T'PYIIIbI; BHITOIHAThH
CBOIO HacCTh PabOThI, KOOPJAMHUPOBATh CBOM ACUCTBUS C ICHCTBUAMHU JPYTUX YJICHOB KOMaHJbI,
OIIPENENIATh KPUTEPHH IO OLIEHKE KayecTBa BBIMOJHEHHOW pabOTHI; pemaTh BO3HUKAIOIINE
npoOjeMbl Ha OCHOBE y4eTa OOLIMX HMHTEPEecOB M COIJIaCOBAaHMUS MO3MLMH, y4acTBOBaTh B
o0cyX1eHIH, 00MEHE MHEHHUSMH, «MO3TOBOM IITYypMe» U IpYrux opMax B3auMOJICHCTBHSL.

PeryJ'lﬂTl/IBHI)Ie YHUBEPCAJIbHBIC y'leﬁHl)Ie JelcTBUS

OBJ'IaI[CHI/Ie YHUBCPCAJIbHBIMHA y‘Ie6HBIMI/I PEryIATHBHBIMU )IGI\/IICTBI/IHMI/I BKJIFOYACT
Pa3BUTHUC CaMOOPraHn3anmu, CAMOKOHTPOJIA, CAMOKOPPCKIUH, B TOM YHUCJIC!:



YMEHMs peliaTh y4yeOHble M MCCIEAO0BATENbCKHE 3a/adi: CAMOCTOATEIbHO BbIOMpATh
croco0 pemieHus: y4eOHOW 3ajaud (CpaBHMBATH HECKOJBKO BAapHUAaHTOB DELICHHUs, BBIOMPAThH
HauboJee NOIXO/ SN C YUeTOM CaMOCTOSITENIbHO BBIJIEIEHHBIX KPUTEPHUEB), TUIAHUPOBATH CBOIO
paboTy NHpu pelIeHUH Y4eOHOM WM HCCIEeNOBATENbCKOM 3a/laud; Ha OCHOBE IOJTYYEHHBIX
pe3ynbTaToB (OPMYIUPOBATH OOOOLIEHHS U BBIBOJBI, IIPOrHO3MPOBATh BO3MOMKHOE Pa3BUTHE
IIPOLIECCOB; AHAJIM3UPOBATh PE3YJbTaThl: COOTHOCUTh CBOM JAECUCTBHUS C IUIAHUPYEMBIMHU
pe3yibTaTaMM, OCYILECTBIATH CAaMOKOHTPOJIb  JIESATEIbHOCTH; KOPPEKTUPOBaThb  CBOKO
JIESITEIbHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE pe3yabTaThl OCBOCHUS MPOTPaMMbl IO XHUMHH OCHOBHOTO OOIIEro
o0pa3oBaHMs Ha YIIyOJIEHHOM YPOBHE MMEIOT 00lee colepikaTreiabHoe SIAPO C MPEeIMETHBIMU
pe3yapTaTamMu 0a30BOr0 ypOBHS, COTJIAaCOBAHBI MEXIYy COOOH, UTO IMO3BOJISIET PEaI30BbIBATH
yriayOJlIeHHOe W3Y4YeHHE KaK B paMKaxX OTJENbHBIX KIACCOB, TaK M B paMKaX peanu3ariu
WHIUBUIYaIbHBIX 00pa3oBaTeNbHBIX TPAaGKTOPUM, B TOM 4YHCIIE MCHOJIb3Ys CETEBOE
B3aMMOJeicTBrE opranu3anuu. [1o 3aBepiieHny peanu3aiuy TporpaMMbl YriayOJIeHHOTO YPOBHSI
o0yyaroliecs: CMOT'yT JieTallbHee OCBOUTh MaTepuall, OBJIaIeTh PACIIMPEHHBIM KPYroM MOHSATHI
Y METOJIOB, pelaTh 3aauu 0oiee BHICOKOI'O YPOBHS CIIOKHOCTH.

[IpenmeTHble pe3yabTaThl BKIIOYAIOT: OCBOEHHE OOYYAIOUIMMKCS HAy4YHBIX 3HAHUMH,
YMEHHIA M CIIOCOOOB NEHCTBU, crielu(pUUecKuX s MPEAMETHON 00acTu «XUMUs; OCHOBBI
Hay4YHOT'O MBILUICHUS; BU/IbI ACSTEIBHOCTHU IO MOJYYEHUIO HOBOI'O 3HAHUS, €r0 UHTEPIIPETAlUH,
MpeoOpa30BaHUIO M MPUMEHEHUIO B PA3IUYHBIX YYEOHBIX U PEATbHBIX KU3HEHHBIX YCIOBUSX;
00eCreurnBaOT BO3MOXKHOCTh YCIICITHOTO0 00YUYEeHUS Ha CIEIYIOIIeM YPOBHE 00pa30BaHMUS.

K xouity obydenuss ¢ 8 knacce y oOydaromerocs OynyT cOpMHpPOBaHBI CIEAYIOIINE
HpeIMETHBIC PE3yIbTaThl U3YUYCHHS XUMHUH Ha YIIIyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBIC] OCHOBHBIX XMMHMYECKHX IIOHATHUMH: aTOM, MOJIEKYyJa, XUMWYECKUN
3JIEMEHT, METallJl, HEMETAJUl, aJUIOTPOIHUs, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOHAs M HEOAHOPOHAs), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsi M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSpHAass Macca, MaccoBas [JOJII XUMHUYECKOIO JJIEMEHTa B
COEIMHEHUH, MOJIIPHBIN 00BEM, OTHOCUTENbHAS TUIOTHOCTh Ta30B, OKCHJ, KUCIIOTA, OCHOBaHHE,
coib, aM(OTEpHbI OKcHI, aM(OTEpHBI TUAPOKCUJ, XUMHUYECKas peakuus, Kiaccuukaius
peakLuii: peakuy COCUHEHUS, PEaKIIMU PA3JIOKESHUS, PEaKIU 3aMEIIeHuUs], peakuu oOMeHa,
9K30- U 9HJO0TEPMUYECKHE PEAKIINH; TEIUIOBOH 3 (EeKT peaKluu; AP0 aTOMa, HIEKTPOHHBIHN CI101
aTomMa, aToMHas OpOWTalb, paJAWyC aToMa, XMMHUYECKas CBS3b, MOJSIpHAs M HEMOJspHas
KOBAJICHTHAsl CBSI3b, MOHHAs CBS3b, MOH, KaTMOH, aHHWOH, PacTBOp, MaccoBas JOJs BELIECTBa
(npolleHTHAs KOHLIEHTpalMs) B pacTBOPE, MOJSpHas KOHIIEHTpAIUsl BEIECTBA B PacTBOPE;
ANEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKHMCIICHUS, OKMCIUTEIN U BOCCTAHOBHUTEIH, OKUCICHHE U
BOCCTaHOBJICHUE, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINHU, METOJ] SJIEKTPOHHOTO OajlaHca;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IOHATUN U IPUMEHSATH 3T IIOHATHUS
IIpY ONKMCAHUM BEUIECTB U UX MPEBPALCHUN;

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTaBJIEHUS (hOPMYJ BEIIECTB U YpaBHEHHM
XUMHYECKUX PEAKIIN;



OTIpENENATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX COCIWHEHHSX, CTENEHb
OKHCIICHUS JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, MPUHAIICKHOCTh BEUIECTB K ONMPEACICHHOMY
KJIacCy COeMUHEHUU 1o (opMyrnaMm, BHJIbI XUMHUYECKOW CBSI3M (KOBAJE€HTHOM W HOHHOW) B
HEOPTraHUYECKUX COCTUHECHUSX;

pacKpbIiBaTh CMBICI 3aKOHOB COXPAaHEHMsI MacChl BEUIECTB, IIOCTOSIHCTBA COCTaBa,
[Tepuonuueckoro 3akona J[. 1. MenaeneeBa, aTOMHO-MOJIEKYJISIPHOM TEOpUHU, 3aKOHA ABOTaJpO
U ero CIeICTBUHM, TMpEACTaBIEHUNH O HaydyHbIX METOJax I[I03HAHHUA, B TOM YHCIE
SKCIEPUMEHTANIbHBIX W TEOPETUYECKUX METOJaX HCCIAEAOBAHUS BEHIECTB M HU3Y4YCHUS
XUMHYECKUX PEAKIIN;

JEMOHCTPUPOBATh TMOHUMAHHE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHUMHUYECKHX
AJIEMEHTOB OT MX MolokeHus B [leproanueckoii cucreme:

OIMKCHIBATh U XapaKTeprU30BaTh TAOIMUYHYIO popMmy [leprogndeckoit cucTeMbl XUMHYECKIX
9JIEMEHTOB: pa3IuyaTh MOHATUS «TJIaBHas noarpymnmna (A-rpymmna)» u «mnodounas noarpymnmna (b-
rpymnna)», «Majible epuoab» U «OOJbIINE EPUOIBI»;

COOTHOCUTh O00O3HauYeHHs, KOTOpble uMerorcs B Tabmune «llepuonnyeckas cucrema
xumuueckux snemenTos 1. 1. MenneneeBay, ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOECHHUS aTOMOB
XUMHYECKUX IJIEMEHTOB (COCTaB M 3apsif Aapa, 00Iee YUCIIO FIEKTPOHOB U PACIPEICIICHUE HX 110
AJIEKTPOHHBIM CJIOSIM);

OOBSICHATH CBSI3b IMOJIOKEHUS dJeMeHTa B [lepumogudeckoi cucreme ¢ pacrpeneecHueM
3JIEKTPOHOB 110 SHEPTeTUYECKUM YPOBHSM, OJYPOBHAM U OpOUTAJISIM aTOMOB MEPBBIX YEThIpEX
TIEPUOJIOB;

KIacCU(PUIIMPOBATh XUMUYECKUE HIIEMEHTHI, HEOPTraHMYEeCKHE BEIIeCTBA, XMMHUYECKUE
peakiuu (110 YMCITy ¥ COCTaBY YYaCTBYIOIINX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY 3P PEKTY);

XapakTepu30BaTh (OMUCHIBATH) PU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEILIECTB: KHUCIOPOZAA, BOAOPOJA, BOABI, OOIIME XHUMHYECKHE CBOWCTBA OKCUAOB, KHCIOT,
OCHOBAHMI M COJ€H, TEeHETUYECKYI0 CBA3b MEXAYy HUMH, MOATBEPXKIAs NpUMEpPAMHU
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOLIUX XMMHUECKUX PEaKIINii;

OMKCHIBATh POJb KHUCIOPOJA, BOJOPOJA W BOJBI B MPUPOIHBIX IMPOIECCaX, B MKUBBIX
OpraHuM3Max, HUX I[pPHUMEHEHHE B Ppa3IMYHBIX OTPACISAX MPOMBIIUIEHHOCTH, BO3MOXKHOE
KCIIOJIb30BAaHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHATH, M TMPOTHO3MPOBATH CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX COCTaBa H
CTPOEHUSI, BO3MOYKHOCTH MPOTEKAHHS XUMHUECKUX MPEBPALIEHUN B PA3IUYHBIX YCIOBUSAIX;

BBIYHCIIATh OTHOCHUTEIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYKO MacChl BEIIECTB, MOJISIPHYIO
Maccy CMECH, MOJIBHYIO [IOJII0 XMMHMUYECKOTrO 3JEMEHTa B COEAUHEHHHM, MAacCOBYIO JIOJIO
XUMHYECKOT0 2JIeMEHTa Mo (hopmysie coeAUHEHUs, HAXOIUTh MPOCTEHIYI0 (pOPMYITy BELIECTBa
[0 MAacCOBBIM WJIM MOJIBHBIM JOJISIM 3JEMEHTOB, MAacCOBYIO JOJIIO BEIECTBAa B PacTBOpE,
MOJISIPHYIO KOHIIEHTpAIlMI0 BEIECTBA B PACTBOpPE, IMPOBOAUTH pacCUeThl IO YpPaBHEHUSIM
XUMHYECKON PEaKilnu;

INPUMEHSATh OCHOBHBIC OINEpPAllMd MBICIUTEIBHON NEATEIbHOCTH — aHajdu3 M CHUHTE3,
CpaBHEHHE, 0000IIeHre, CHUCTEeMaTH3alUIo, KJIAcCU(UKALNIO, BBISIBICHHE MPUYMHHO-
CJICJICTBEHHBIX CBSI3€U — ISl M3yUEHUS CBOMCTB BEIIECTB M XMMHYECKUX PEAKIU, €CTEeCTBEHHO-
HayyHble METOJbl TO3HAHUA — HaONIOJIEHUE, H3MEpPEHHE, MOJEIUPOBAHHE, AKCIEPUMEHT
(peanbHBIN U MBICTIEHHBIN) — IS OCBOEHHUS YI€OHOTO COCPKAHNUS,

pacKphIBaTh CYIIHOCTb MPOLIECCOB OKHUCIIEHHUS] U BOCCTAHOBJICHMSI, COCTABJISATh YPAaBHEHUS
MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN (METOIOM JIEKTPOHHOTO OajiaHca);



YCTAaHABJIMBATL CBA3UM MCXKIAY PCAJIbHO Ha6J'IIO[[aCMI)IMI/I XUMHUYCCKUMHU SABJICHUSIMU U
MPOIIECCaMH, MPOUCXOASIIMMU B MaKpo- U MHKPOMHUpPE, OOBSICHITH MPHUUYMHBI MHOr000pa3us
BCIICCTB, COOTHOCUTH XUMHUUYCCKHUE 3HAHUA CO 3HAHUAMU JAPYIrUux y‘~I€6HI>IX npeaAMETOB;

coOro1aTh MpaBuia 6e30MacHoi paboThI B 1a0OpaTOPUU MIPH UCTIOIH30BAHIH XUMHUYECKOM
nocyasl U 0o0OpynOBaHHUs, a TaKXkKe IMpaBuja OOpalleHHs] C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKLHUSMH BBIOTHEHHS JTAOOPAaTOPHBIX OMBITOB M MPAKTHUYECKUX PadOoT IO MOIYYEHHUIO U
coOMpaHnI0 Ta3000pa3HbIX BEHIECTB (BOIOPOJA U KUCIOPOA), MPUTOTOBIICHUIO PACTBOPOB C
ONPEIECIICHHON MacCOBOM J10JIEW paCTBOPEHHOIO BEILIECTBA, PELIEHUIO SKCIIEPUMEHTAIIBHBIX 33]1a4
1o TeMe «OCHOBHBIE KJIACChI HEOPTAaHUUECKUX COEAMHEHUI;

ACMOHCTPHUPOBATH BJIaAICHUC OCHOBAMU XUMHUYECKOU I'paMOTHOCTH, BKJ'IIO‘-IaIOHIeﬁ YMCHUSA
0e30rmacHOro oOpalleHus: ¢ BEIIECTBAMH, UCIOIb3YEeMbIMU B TOBCETHEBHOW >KM3HH, a TaKXKe
3HAHHE TTPABWII TTOBEJICHUS B IEJISIX COCPEIKEHUS 3/I0POBBS M OKPYKAFOIICH CPEIIb.

K xonmy oOyuenus 6 9 knacce y oOydatomierocs OyayT coOpMUPOBaHBI CIETYIOIIHE
IpeIMETHBIC PE3yIbTaThl H3YUEHUSI XMMHUH Ha YIIIYOJIEHHBIM YPOBHE:

PacKphIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TOHATHN: XUMHYECKHHA HIIEMEHT, aToM,
MOJIEKYJia, UOH, KaTUOH, aHUOH, 3JEKTPOOTPULATENILHOCTh, CTENEHb OKUCIIEHUS, XUMHUYECKas
peakuus, TerIoBoi 3 (HeKT peakiuu, Mojb, MOJISIPHBII 00BEM, PacTBOP;

JJIEKTPOJIUTHL, HEAJIEKTPOJIUTHI, 3IEKTPOIUTHYECKAs. AUCCOLUALMS, pEeaKIMH HOHHOI'O
oOMeHa, TUIpOIM3 cojed, oOpaTuMble U  HEOOpaTHMblE pPEaKIUH, OKHCIUTEIbHO-
BOCCTaHOBUTEIbHBIEC PEAKIMH, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBJICHUE,
JNEKTPOSIN3, aIOTponus, amMQpOTepHOCTh, XHWMHUECKasi CBsA3b (KOBaJ€HTHas, MOHHad,
METaJUINYECcKas), MEXMOJIEKYIspHble B3auMOJEUCTBUS (BOJOpOAHAs CBS3b, CHUJIBI BaH-aep-
Baanbca), koMIIeKCHbIE COEMHEHMS], KPUCTAUINYECKUE PElIeTKU (IPUMHUTHBHAS KyOuueckas,
00bEMHO-IIECHTPUPOBAHHAsL KyOHMUecKasi, TpaHELEHTPUPOBaHHAs KyOHuecKasi, TreKcaroHajlbHas
IUIOTHOYNIAaKOBaHHAs1), KOPPO3HsI METAIJIOB, CIUIABbl; CKOPOCTh XMMHUYECKONW PEaKLMU, KaTajus,
XMMHUYECKOE PAaBHOBECHE, DJIEMEHTHl XMMUUECKON TEPMOIUHAMUKY KaK OJTHOM U3 TEOPETHUECKUX
ocHoB xumuu; [1JIK;

WILTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MMOHATUN U IPUMEHSTH 3TH MOHSATHS
IIPY ONKCAHUM BELIECTB U UX MPEBPALLCHUI;

UCIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY Uil COCTaBJI€HUs (JOPMYII BEIIECTB U ypaBHEHUN
XMMUYECKUX PEaKINii;

OIpENENATh BaJIEHTHOCTh U CTENEHb OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB B COEAMHEHUSIX
pa3IMYHOrO0 COCTaBa, NMPUHAMJIECKHOCTh BEIIECTB K OINPEIEICHHOMY KIIACCy COEAUHEHHMM IO
dbopmynaM, BHIBI XUMHUYECKOHW CBSI3M  (KOBAJCHTHOW, WOHHOW, METAJUIMYECKOH) B
HEOPraHMYECKUX COSTMHEHMSX, 3aps]l MOHA [0 XUMUYECKOH popMyIie, XapaKTep Cpelibl B BOIHBIX
pacTBOpax HEOPraHWYECKUX COEIMHEHMH, THUI KPUCTAJUIMYECKOM pEIIeTKH KOHKPETHOIO
BEILECTBA;

packpeiBath cMbica [lepuoanyeckoro 3akona /. 1. MenneneeBa u J1€eMOHCTPUPOBAThH €ro0
[IOHMMAaHHUE:

OIMCBIBATh U XapaKTepHU30BaTh TabIMUHYI0 (hopMmy Ileprnoanueckoil cucTeMbl XUMUYECKUX
3JIEMEHTOB: pazuyarh MOHATHS «A-Tpynmna» U «b-rpynmnay, «manble mepuois U «Oonblline
MIEPUOJIBI»;



OOBSICHATH CBSI3b TMOJIOKEHHS 3JIeMeHTa B llepromuueckoi cucrteme ¢ pacmpeesieHHeM
AJIEKTPOHOB MO SHEPTeTUYECKUM YPOBHSM, MTOAYPOBHAM M OpOUTAJISIM aTOMOB TIEPBBIX YEThIPEX
TIePHOJIOB;

BBIICTISTH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB DJIEMEHTOB M UX COCIUHEHUN
(KUCJIOTHO-OCHOBHBIX M OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB OKCHUJIOB U THIPOKCUIOB) B
Mpeienax MaJIbIX IEPUOO0B U TJIABHBIX MOJATPYII C yYETOM CTPOSHUS UX aTOMOB;

pPacKpbIBaTh CMBICT TEOPHM SJIEKTPOJIUTUYECKOW IUCCOLMAaluu, 3akoHa lecca u ero
CIIEJICTBHH, 3aKOHA JEHCTBYIONMUX Macc, 3aKOHOMEPHOCTEH M3MEHEHHSI CKOPOCTH XUMHUYECKOM
peaxkiuu, HaIlpaBJICHHUs] CMEIIEHUS XMMUYECKOro PAaBHOBECHS B 3aBUCHUMOCTH OT Pa3IMYHBIX
(baxTopoB;

KJIacCU(PHUIMPOBATh XUMHUYECKUE JIIEMEHTHI, HEOPTaHMUYECKHE BEIIECTBA, XUMHYECKHE
peakiuu (10 YUCITY W COCTAaBY YYACTBYIONIUX B PEAKIIUHU BEIIESCTB, IO TEILIOBOMY 3 deKTy, 1mo
arperaTHOMY COCTOSIHMIO pPEareHTOB, MO HW3MEHEHHUIO CTeNeHEeH OKUCICHHUS XUMHYECKHX
3JIEMEHTOB, IO 0OPATUMOCTH, 10 YUYaCTHIO KaTaanu3aTopa);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKIE CBOWCTBA BEIIECTB PA3TMYHBIX KIACCOB
HEOPraHUYECKUX COEIUHEHHH, MOATBEpXkJas 3TO OMHCAHHE INPUMEPAMHU MOJEKYJISPHBIX U
VOHHBIX YPaBHEHUN COOTBETCTBYIONIUX XUMUYECKHIX PEAKIIUi;

COCTABJISITh YPABHEHUA: JJIEKTPOIUTHYECKON IUCCOLMAIMU KHUCIOT, IIEI0YEH M COJIEH;
MOJTHBIC U COKPAICHHBIC YPaBHEHHS pEaKlUii MOHHOTO OOMEHA; peaKlHid, TOIATBEPKIAFOIINX
CYIIECTBOBAHME ICHETUYECKOM CBSI3U MEXK/y BEIIECTBAMU PA3JIUYHBIX KJIACCOB;

PacKpbhIBaTh CYITHOCTH MPOIIECCOB THAPOIIN3a COJICH MOCPEJACTBOM COCTABJICHHS KPATKUX
HMOHHBIX U MOIIEKYJISIPHBIX YPaBHEHUW PEaKIlfii, CYIIHOCTh OKUCIUTEIbHO-BOCCTaHOBUTEIBHBIX
peaKIuii TOCPEICTBOM COCTABJICHHSI SJICKTPOHHOIO OalaHca ATHX PEaKIIHid;

MPEJICKa3bIBATh XapaKTep CPe/bl B BOJHBIX PaCTBOPAX COJNEH;

XapaKTepu30BaTh (OMHMCHIBATH) (PU3UYECKHE M XUMUYECKUE CBOMCTBA IMPOCTHIX BEIICCTB
(xucnopon, o30H, rpadur, anmas, KpemHHid, 60p, a3ot, Gocdop, cepa, XJIop, HATPUN, KaIHiA,
MarHui, KaJblUi, aTFOMUHUH, JKelle30, Me/lb, IIMHK, CEpeOp0o) U 00pa30BaHHBIX UMM CIIOKHBIX
BEIIIECTB, B TOM YHCJIE MX BOJHBIX PAaCTBOPOB (aMMHUAK, XJIOPOBOIOPO, CEPOBOAOPOI, OKCHIBI
yriepoaa (11, 1V), xpemuus (1V), azora (I, 11, I, IV, V) u docdopa (I, V), cepst (IV, VI),
CepHHUCTasi, cepHasi, a30THas, QochopHas, yrombHas, KPEMHUEBas KHCIOTHI, OKCHIbI H
rugpokcuabl MeTamwioB |A—IIA-rpynmn, amomunus, meau (1), nuaka, sxenesa (1 u 111));

MOSICHATH COCTaB, OTACIBHBIC CIOCOOBI TONYYCHHS M CBOWCTBA CIIOKHBIX BEIICCTB
(xucnopozcoaep aiiyue KUACIOTHI XJIOpa, a30TUCTas, OOpHas, YKCyCHas KHUCIOTBI M UX COIH,
rasiorenuabl kpemHus (1V) u ¢pocdopa (Il u V), okcun u ruapoxkcun xpoma (I11), nepmanranar
KaJus;

OITMCHIBATh POJTh BAKHEHIIINX U3Y9IaeMbIX BEIIECTB B MPUPOIHBIX MPOIECCAX, BIUSHUE Ha
KUBBIC OPTaHU3MbI, NMPUMEHEHHE B PA3IUYHBIX OTPACISIX SKOHOMHKH, HCIOIB30BAHUE IS
CO3/IaHUsI COBPEMEHHBIX MaTepUAIOB U TEXHOJIOTUI;

MPOBOJIUTH PEAKINH, TMOATBEPKAAIONINE KAYSCTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB,
pacrmo3HaBaTh OMBITHBIM IMyTEM COZEp Kallliecss B BOJHBIX paCTBOpaxX MOHBI: XJIOPHUII-, OpOMHU/I-,
noau -, cynbdar-, pochar-, kapooHaT-, CHIIMKAT-, CYIbPUT-, CyTbPHI-, HITPAT- U HUTPUT-HOHBHI,
TUPOKCH/I-UOHBI, KATHOHBI AMMOHHSI, MAarHUS, KaJlbLIHs, ATFOMUHUS, Jkene3a (2+) u xenesa (3+),
Menu (2+), IMHKa;

OOBSICHATH U MPOTHO3UPOBATH CBOWCTBA BAXKHEHIIIMX M3y4aeMbIX BEIIECTB B 3aBUCHMOCTHU
OT UX COCTaBa U CTPOCHUS, MPUMCHCHHE BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOYKHOCTh



MIPOTEKaHUsl XMMHYECKUX IPEBPAILCHUM B PA3JIMYHBIX YCIOBHSIX Ha OCHOBE PAaCCMOTPEHHBIX
AJIEMEHTOB XUMHUECKOW KMHETHKH M TEPMOTUHAMUKH;

BBIUYUCIIATE OTHOCHUTCIIBHYIO MOJICKYIAPHYIO U MOJIIPHYIO MACCbl BEHICCTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOI'0 JIEMEHTa 0 (hopMyJie COeIMHEHUS], MACCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
MOJIBHYIO JTOJII0 XUMHUYECKOT'0 3JIEMEHTA B COCIIMHEHHUH, MOJISIPHYIO KOHIICHTPAIIUIO BEIIECTBA B
pPacTBOpPC, HAXOAUTH HpOCTeﬁmyIO (bOpMyJIy BCIICCTBA II0 MAaCCOBBIM HJIMW MOJBHBIM JOJIAM
AJIEMEHTOB, TIPOBOJUTh PACYEThl 10 YPAaBHEHUSM XMMHUYECKHX PEAKIHH C Y4eTOM HeIoCTaTKa
OJTHOT'O U3 PEareHTOB, IPAaKTUYECKOr 0 BBIX0/Ia MPOIYKTa, 3HAYECHHUS TEIUIOBOT0 A (eKTa peaklu,
OMpENEIIATh COCTaB CMECEH;

co0uoaTh npaBmiia 6e30macHoi paboThl B 1a00paTOPHH IPH UCTIONB30BAHIMH XUMUYECKOH
nocynbl U O0OPYJIOBaHUs, a TaKXKe IpaBHja OOpallleHHs C BEUICCTBAMH B COOTBETCTBHU C
HUHCTPYKIUAMU BBIITOJTHCHUA J'Ia60paT0pHI>IX OIIBITOB U IMPAKTHUYCCKUX pa60T IO MOJIYYCHHIO U
coOMpaHMIO Tra3000pa3HbBIX BeLIECTB (aMMHMaka M YIVIEKMCIOrO Ta3a) M pelIeHUIo
OKCIICPUMCHTAJIBHEBIX 3aa4 110 TEMaM Kypca, IPEACTABIATE PE3YyJIbTaTbl SKCIICPUMCHTA B (bopMe
BBIBOJIOB, JI0Ka3aTeIbCTB, I'PaMKOB, TAOIHI] U BBIABIATH SMIUPUUIECKHE 3aKOHOMEPHOCTH;

NPUMEHSITh OCHOBHBIC OIEPAIlMd MBICIHUTEIBHON JESITENPHOCTH (aHAIM3 M CHHTES,
CpaBHCHHC, 0606H_I€HI/IG, CUCTCMATU3allUI0, BBISIBJICHUC NPUYINHHO-CICACTBCHHBIX CBH3eﬁ) npu
M3YYEHHH CBOMCTB BEIIECTB U XUMHUYECKHX PEAKIINH, BIaJIETh €CTECTBEHHO-HAyYHBIMU METOaMHU
Mo3HaHUs (Hab0ICHNE, U3MEPEHNE, MOICTTUPOBAHNE, SKCIIEPUMEHT (PEaJIbHbIA U MBICIICHHBIN );

NPUMEHATh TpaBHia OE30IaCHOrO OOpalleHUs C BEIISCTBAMH, HCIIOIB3YEMBbIMU B
MOBCEHEBHON JKU3HU, MPABHUJIa TIOBEJACHHS B IEIAX COCPEKEHHS 370POBbS M OKpYKArOIIEH
MPHUPOIHON Cpeabl, IMOHMMAaTh Bpel (OMACHOCTh) BO3ICHCTBUS HA JKUBBIC OPraHU3MbI
OIMPEACIICHHBIX BCUICCTB, IMOACHATL HA ITPUMCPAX CIIOCOOBI YMCHBIICHUS W MPECAOTBPALICHUA UX
BPEIHOI0 BO3/I€HCTBUS, 3HAaUEHUE KUPOB, OEITKOB, YITIEBOJOB JJIsl OpraHU3Ma YellOBeKa;

UCIIOJIB30BaTh MOJTYYSHHBIE TIPEACTaBIeHUs 0 chepax nmpodecCHOHATBEHON e TeIFHOCTH,
CBSI3aHHBIX C HAYKOM M COBPEMEHHBIMU TEXHOJIOTHSMH, KaK OCHOBY Ui MpodeccroHaIbHON
OPHEHTAIIMH U JIJIsl OCO3HAHHOT'0 BHIOOpA XMMHHU KaK MPOGUIBHOTO MPEeIMeTa pH MPOIOJHKEHUN
o0yueHusl Ha YPOBHE CPETHETO 00IIero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOUHOU MPOSKTHO-UCCIIETOBATEIBCKON ACSITEIPHOCTH XUMHUECKON U
XMUMHUKO-9KOJIOTUYECKOH  HANpaBIECHHOCTH, MNPUOOPECTH  OMBIT  MPOBEJCHUS  Yy4EOHBIX
WCCIIC/IOBAaHHUI B YCIIOBHSX O0pa30BaTEIbHBIX OpPraHU3AlNN, a TaK)KE OpraHu3anui (IEHTPOB)
JIOTIOJTHATEIBHOTO 00pa30BaHMUs ICTEH.



VIL.TEMATHYECKOE INTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBanue pa3jiesioB u (undposbie)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pasnen 1. [lepBoHayaibHble XMMUYECKHE TOHATHS
Xumus — BakHasi 00J1aCTh
€CTECTBO3HAHMS U
11 . 6 2
MPaKTUYECKOM JESITEIIbHOCTH
YeloBeKa
BemectBa 1 xumMuueckue
1.2 21 1
peaxiu
Hroro no pazneny 27
Pa3nen 2. BaxkHeiilue npeacraBuTe/Id HEOPraHU4eCKMX BelleCTB
21 Bozayx. [lonsTue o razax. 14 1 1
' Kucnopon. Oxcupl
Bonopoa. ITonsitue o kucinorax
2.2 6 1
U COJISIX
Boma. Pactsopsl. [Tonsarue 00
2.3 P 14 1 1
OCHOBAHUSX
OCHOBHBIE KJIacChl
24 . 12 1 1
HEOPTaHWYECKUX COETMHEHUN
Hroro mo paznmeny 46




Pasznen 3. [lepuoguueckuii 3axon u [lepuoguveckas cucrema xumudeckux 3aeMenToB /. U. MengeneeBa. CTpoeHue aToMoOB.
XuMmuueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIul

[Tepuoguyeckuii 3aK0H U
Ilepnonnueckas cucrema
3.1 18
XHUMHUYECKHUX 31eMeHToB [l. W.
MenneneeBa. CtpoeHue atoma
XuMu4ecKas CBA3b.
3.2 OKHCIUTEITBHO- 13 1
BOCCTAHOBUTEJIbHBIE PEAKIINU
Hroro no pazneny 34
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 136 5 6
ITPOIT'PAMME




9 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB M TeM (uudposbie)
Ne i/m Kontpouabnsie | IIpakTnueckue
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
Pasznen 1. BemecTBo M XumMmnueckasi peakuus
11 [ToBTOpEHME U yrayOIeHne 3HAHUH O
' BEIIECTBE
12 OcHoBHbIE SaKOHOMePHOCTI/I MPOTEKaHUS 14 1 1
XUMUYECKUX PEaAKIU
13 DNeKTpOoNUTHYECKAs: AUCCOLUALIHS. 14 1 5
XUMHUYECKUE PEAKIIUU B PACTBOPAX
Uroro no pazneny 36
Paznen 2. HemeTainl M X coeAMHEHHUS
21 OO01as XapakTepUCTUKAa XUMHUECKHUX 3 1
' sneMeHToB VIIA-rpynmsl. ["anorenst
OO01as XxapakTepUCTUKAa XUMHUECKHUX
2.2 anemerToB VIA-rpynmsl. Cepa u eé 10
COEIMHEHMS
OO01mas XxapakTepUCTUKA XUMHYECKHUX
2.3 anemeHToB VA-rpynnsl. A30T, hocdop u ux 12 1
COEIIMHEHUSI
OO01as XxapakTepUCTUKAa XUMHUECKHUX
2.4 anemeHToB IVA-Tpynnsl. Yriepon u 13 1 2

KpPEMHUU, UX coequHeHus. bop




Hroro no pazaeny

43

Pa3gea 3. Merajibl M X COeIMHEHUSA

3.1 OO01mue cBoiicTBa METAJIOB 10
3.2 Baxxueiinme Metauisl U UX COEAUHEHUS 22 2
Hroro no pazneny 32
Pa3znen 4. XuMus 4 OKpy:KaOas cpeaa
41 BemectBa u MaTepuaisl B )KU3HU YEJIOBEKa. 5
' OCHOBBI 3KOJIOTUYECKON IPAMOTHOCTH
Hroro no pazneny 5
Paznen 5. O6001menne 3HAaHUM
51 [ToBTOpeHue u 00600IICHIE 3HAHUM 10 5
' OCHOBHBIX pa3Jlel0B KypcoB 8—9 KiaccoB
Wroro no pazneny 10
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 11




V.IIOYPOYHOE INTAHUPOBAHUE

8A KJIACC

Ne n/m

Tema ypoka

KoaunuyecTBO 4acoB

Jara uzydyenus

Bcero

KounTtpoun
HbIC
padoThbI

IIpakTHuec
KHe
padoThbI

Ilnan dakr

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTejibHbIE

pecypcbl

[Ipenmer xumuu. Posib XUMUU B )KU3HU
yenoBeka. [lonsTre 00 ucropuu
BO3HUKHOBEHHUS ¥ Pa3BUTHUS XUMUHU.
XuMHS B CUCTEME HAYK

Tema n BemectBa. du3udeckue u
XUMHYECKHUE CBOMCTBA BEIIECTB.
dusnueckre 1 XUMHUECKUE ABJICHUS

[ToHsiTHE O TEOPETHUECKUX METOJAX
MMO3HAaHUSI B €CTECTBEHHBIX HAayKax.
HcTounnky XuMu4decko nHpopmammm.
[IpencraBnenuss 0 HAy4YHOM MMO3HAHUM Ha
SMIUPUUYECKOM YpOBHE: HAOIOICHHE,
U3MEpEHHE, IKCIIEPUMEHT,
Mozenuposanue. [lonsatue o merogax
paboThl C XUMUYECKUMH BEIIECTBAMHU.
OO6opynoBaHH€ NIKOIBHON XUMHYECKOU
nabopaTtopuu

[Tpaktuyeckas padora Nel mo teme:
"IIpaBuisia paboThI B TaOOPATOPUH U
npuéMbl 0OpaleHus ¢ 1ab0paTOpHbIM
obopynoBanuem"




UYuctele BemecTBa 1 cMecu. CriocoObl
paszesieHust cMeceit

[Ipaktruueckas padora Ne2 mo teme:
"Paznenenue cmeceit (Ha mpumepe
OYHMCTKH MOBAPEHHOMN cOmu)"

ATOMBI 1 MOJIEKYJIBI

XUMHUYECKHUE DIIEMEHTHI

IIpocTsie u croxxHbIE BellecTBa. BemecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS

10.

3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB.
Xumuueckas popmyina. BaneHTHOCTb
aTOMOB XMMHUYECKHUX HJIEMEHTOB

11.

Omnpenenenre BaICHTHOCTH aTOMOB T10
dbopmynaM OMHAPHBIX COEIMHEHHIA

12.

OTHOCHUTENbHASI ATOMHAs Macca.
OTHocuTeNnbHAs MOJIEKYJIsIpHAsE Macca

13.

Brranciaenus oTHOCHTEIIFHOM
MOJIEKYJIIPHOM MacChl BEIIECTB, MOJISIPHOM
Macchl, MAcCHI BEIIECTB U KOJINYECTBA
BEIECTBA

14.

MaccoBast 10151 XUMHYECKOr0 JIEMEHTA B
coeIMHEHNHN. BEIUnciieHrss MacCOBOH JOJIU
XUMHYECKOT0 dJIEMEHTA 10 popmyIie
COEIMHEHHNS

15.

Haxoxxnenue npocreiimeii popmyiisl
BEIIECTBA [10 MACCOBBIM JI0JIIM JIEMEHTOB




Boruncnenus npocreiiieit popmyisi

16. BEIIIECTBA [0 MACCOBBIM HIIH MOJIBHBIM
JIOJISIM 3JIEMCHTOB
Komnuuectro BeniecTBa. Mob.
17. B3auMocBg3b KOIMUECTBA, MACChl M YKCIIa
CTPYKTYPHBIX €IMHUI] BEIIECTBA
18. MornsipHast Macca CMECH BEIIIECTB
MoibHas 10 XUMAYECKOr0 DJIEMEHTA B
19 coeauHeHnn. Haxoxaenne npocreueit
' (GhopMyITBI BEIIECTBA IO MOJILHBIM JIOJISIM
9JIEMEHTOB
20 XHUMHUECKHE SABJICHUS. XUMUYECKas
' peakius 1 €€ IpU3HAKH
3aK0H COXpaHEHHUsI MACChl BEIIECTB.
21. AToMHO-MoneKynsgpHas Teopust. XKu3Hb u
nearenbHocTs M. B. JIomoHOCOBa
22. XUMHUYECKUE YpaBHEHUS
23. Tumbl XUMHUYECKUX PeaKIuid
Pac4érhl Mo XUMUYECKUM ypaBHEHUSM
24. KOJIMYECTBA M MACChl HCXOAHBIX BEILIECTB
WJIH TIPOJTYKTOB PEAKIIUU
Boruncnenus mo ypaBHEHUSIM XUMUYECKOU
o5 peaKIny: KOJIMYECTBA BEIIEeCTBA, MACChI IO
' M3BECTHOMY KOJIMUECTBY BEI[ECTBA, MAcCe
peareHToB UM MPOAYKTOB PEaAKIIUU
26. O00011IeHIE U CUCTEMATU3AlA 3HAHUI
97 Kontponbnas padora Nel o teme:

"BemecTBa 1 XuMU4YeCKUE peakiuu"




28.

BOS,Z[YX — cMech ra3oB. IloHsTHE 0 ra3ax.

29.

3akoH ABoraapo. MomspHblil 00bEM ra3oB

30.

Brrunciienust 00b€Ma, KOJIUYECTBA
BEIIIECTBA raza Mo U3BECTHOMY €ro
KOJINYECTBY BELIECTBA, 00BEMY

31.

OTHOCUTENRHAS INIOTHOCTE Ta30B.
BrIunciieHnsa OTHOCUTENbHON IJIOTHOCTH
ra3oB

32.

OrnpeneneHre OTHOCUTEIbHON
MOJIEKYJIIPHON MacChl Ta3000pa3HOro
BEIIIECTBA 10 M3BECTHOI OTHOCUTEIHLHOM
IUIOTHOCTHU. BhIUmcIeHNS OTHOCUTEILHOM
MOJIEKYJISIPHOM MAcCChI raza o U3BECTHOMN
OTHOCHTEIHHOMN TIIIOTHOCTH

33.

OOBbEMHBIE OTHOIIEHUSI Ta30B MpU
XMMUYECKUX peakiusx. Beranciaenus
00BEMOB ra3zoB 110 YpaBHEHUIO
XUMHYECKON peaKinu

34.

Kucnopon — anemeHT u npocroe
BenecTBo. OKCuabl

35.

Crnoco0b! MOTy4eHUs KHCIO0po/ia B
1a00paTopyu ¥ MPOMBILIIEHHOCTH

36.

[Tpaktuyeckas padora Ne3 o teme:
"TTomyyenune u cobupanue KUCIopoa,
M3y4EHUE €ro CBOUCTB"

37.

Kpyrosopor kucnopona B npupone. O30H
— aJUTOTPOMHAsE MOIUPUKAIIUS KHCTIOPOIa




38.

TennoBoi 3PeKT XMMUIECKOIN peaKIny,
TEPMOXUMHYECKUE YPABHEHUS, DK30- 1
SHJ0TEPMUYECKUE PEAKLIUU

39.

Tormugo. Mcnionb3oBaHue yris 1 MeTaHa
B KaUeCTBE TOIUIMBA. 3arpsi3HEHUE

BO3/IyXa.

40.

Brruncnenus no ypaBHEHUSIM XUMHUYECKOM
peakInu: KOJIMYECTBA BEIIECTBa, 00bEMa,
MaccChl IO U3BECTHOMY KOJIMYECTBY
BEIIECTBa, 00BEMY, Macce peareHTOB UJIH
MIPOJIYKTOB PEAKIIUH

41.

Kontponbnas pabora Ne2 o teme:
"Bo3nyx. Kucnopon. Oxkcuapt"

42.

Bonopon — sneMeHT u mmpocroe
BeriecTBO. CriocoObl MoMyyeHHs BOIOpOia
B J1a00paTOPUU U MPOMBIIIIIEHHOCTH

43.

[TpakTtuueckas padora Ne 4 mo Teme
"TTony4yenue u cobupanue BOA0pPOa,
M3y4YEHUE €ro CBOMCTB"

44,

Hcnonp3oBaHue BOAOpOAAa B KAUCCTBC
TOILIMBa

45.

ITonsgrue o kuciorax u conax. Cocras
KHCJIOT U coJlel

46.

Brruncienus o0béMa, KOIMYECTBA
BEIIIECTBA ra3za Mo U3BECTHOMY €TI0
KOJIMYECTBY BEUIECTBA WK 00BEMY.
Brruncienus o0EMOB ra3oB MO
YPaBHEHUIO XUMUYECKOW PEaKIUH




47.

Brruncnienus no ypaBHEHUSIM XUMHUYECKOM
peaKIny: KOJIMYECTBA BEIIECTBa, 00bEMa,
MacChl M0 U3BECTHOMY KOJIMYECTBY
BeIleCTBa, 00BEMY, Macce peareHTOB UJTH
MIPOJTYKTOB PEAKIIUH

48.

dusnueckue cBoiicTBa BoAbl. Bona B
MpUpoJIE

49.

Ananu3 u cuHTe3 — MCTObI U3YUCHUS
cocCTaBa BOAbI

50.

XHUMHYECKHE CBOMCTBA BOJLI

51.

CocTaB OCHOBaHMIA

52.

PactBopsl. PacTBOpHMOCTE BelecTB B
BOJIE

53.

HaCBIH_[eHHLIe U HCHACBIIIICHHBIC,
KOHIICHTPUPOBAaHHBIE U pa30aBIICHHbIE
pacTBOpbI

54.

CriocoObI BBIpa)KEHUST KOHIIEHTPAITHH
pPacTBOPOB: MacCOBast JIOJISI PACTBOPEHHOTO
BEIIECTBA, MOJIIPHAs KOHIIEHTPAIIHs

55.

[Tpaktuyeckas padora Ne 5 mo Teme
"[IpuroroBieHre pacTBOPOB C
OIpeNeNEHHON MAacCOBOM 0NN
pactBopéHHOro Beulectsa.lIpurorosnenue
PacTBOPOB € OMPENETEHHON MOJISIPHOU
KOHIIEHTpaluenl pacTBOPEHHOT O
BelecTna"

56.

BrIunciaeHus ¢ UCIoIb30BaHUEM ITOHSATHS
«MaccoBas O0Jid BEUIECTBA B paCTBOPE»




Brrancnenus ¢ Mcnons30BaHUEM ITOHSTHS

57. «MOJIIpHAs KOHLIEHTpaLs paCTBOPEHHOI O
BEIIECTBA»
cg. Ponb pacTBOpOB B IpUPOAE U KU3HU
yesoBeka. KpyroBopor Boasl B ipupoze
59 3arpsi3HeHue npupoaHbIx Bod. OxpaHa u
' OYMCTKA IPUPOIHBIX BOJ.
Brruncnenus ¢ HCIonb30BaHuEM
60. rpaduKOB paCTBOPUMOCTH JUISl pacuETOB
pacTBOPUMOCTH BELIECTB
61 Bbruncnenus ¢ UCroib30BaHuEM OHATHS
' «MaccoBast 10JI BEIECTBA B pACTBOPE»
Bbruncinenus ¢ UCIoib30BaHUEM TTOHATHS
62. «MOJIIpHAsl KOHLICHTPALUs pPaCTBOPEHHOT O
BELIECTBA»
Brruncnenus ¢ MCoab30BaHNEM
63. rpadMKOB PaCTBOPUMOCTH IS PaCUETOB
PacTBOPUMOCTHU BELIECTB
64. O00011IeHIE U CHCTEMATH3AlA 3HAHUI
65 Kontponbnas padora Ne 3 o Teme
' "Bonopoa. Boga. PactBopel. OcHoBaHus"
66 Oxcupl: coctas, KilacCUpUKaLus,
TPUBUAJIbHBIC HA3BAHUS
67, [Tonydyenune u XuMHU4YECKUE CBOMCTBA
OKCHJIOB
68 [TonsiTve 0 TUAPOKCUAAX — OCHOBAHUSX U

KHCJIOPOJICOJIEPKALINX KHCII0TaX




dusznyeckre n XMMHYECKHE CBOMCTBA

69.
KHCIIOT
70. [Tonydenune kucior
71. Knaccudukarus ocHoBanuit
7y [IIémoun, uX CBOMCTBA U CITIOCOOBI
' HOTydeHHs
73 HepactBoprumble 0cCHOBaHHUSI, ©X CBOMCTBA
' ¥ CIIOCOOBI MOTY4EHHUS]
[TonsiTe 06 aM(OTEPHBIX THIPOKCHUIAX !
74. XUMUYECKUE CBOMCTBA U NOJIIyYEHUE.
[IpumeHeHne BaxKHEUIINX OCHOBAHMI
25, Comnu: cocrtaB, KnaccudpuKkanus,
TPUBHAJIbHBIC HA3BAHUS
76 ®duznyueckre 1 XUMUYECKHE CBOMCTBA
' coneii. ITonyuenue conei
7 ['eneTndeckas CBsA3b MEXIY KilacCaMu
' HEOPTaHUYECKUX COCIUHEHUN
[Tpaktudeckas padora Ne 6. Pemenue
28 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
' «OCHOBHBIE KJIACCHI HEOPTAHUIECKUX
COEIMHEHUIN
Brrunciienus no ypaBHEHHSIM XUMHYECKOM
PEaKIuu: KOINYeCTBa BEIIECTBa, 00bEMa,
79. MAacCHhI 10 U3BECTHOMY KOJIUYECTBY
BEILIECTBA, 00BEMY, MAcCCe peareHTOB WU
MIPOJIYKTOB PeaKLUU
80 Brruucnenust Mmacchl NpOAYKTa PEAKIUH 110

HM3BECTHOM Macce OJHOI'o N3 HCXOOHBIX




BEIIIECTB, B35ATOrO B BUJIC PaCTBOPA,
COJZIEpIKAIIETO ONMpPeCIEHHYI0 MaCCOBYIO
JIOJTI0 PaCTBOPEHHOTO BEILIECTBA

Kontponbnas padora Ne 4 mo Teme

81. "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
coenuHeHun"

g2, ITepBble MONBITKY KiIaccuuKauu
XUMHUYECKUX 3JIEMEHTOB

83. [TonsiTHE O rpyMITaX CXOJHBIX AIEMEHTOB

aa. DIeMEeHThI, KOTOpBIE 00pa3yroT
am(oTepHbIE OKCUIBI M THIPOKCHIBI

g5 [Tepuonuueckwuii 3akoH. OTKpBITHE

' [TeproM9ECKOro 3aKoHa

KoporkonepuonHas u JJIMHHONIEPUOIHAS

86. dbopmel [leproanueckoi CUCTEMBI
xuMudeckux sjementoB .M. Menaeneera

87. [Tepuoas! u rpynmsl

88. OCHOBHBIE CBEIEHUS O CTPOCHUH aTOMOB

89. CocraB aTOMHBIX sSIAEP

% M30T01BI KaK pa3HOBUIHOCTU aTOMOB

' XUMHYECKOTO DIIEMEHTA

91. DJIEKTPOHBI

92. DneKTpoHHas opOUTab

93 OHepreTuyeckre ypoBHU U MOAYPOBHU

aroma; s-, p-, d-opouranu




94.

DJEeKTpOHHBIE KOH(UTYPALIUU U
AIEKTPOHHO-Tpaduueckue GopmyIbl
aTOMOB

95.

CTtpoeHue 3IEeKTPOHHBIX 000JI0UEK AaTOMOB
nepBbIX 20 XUMUYECKHUX 3JIEMEHTOB
[Tepuoguueckoii cuctemsl J1.1.
MenneneeBa

96.

3aKOHOMEPHOCTH U3MEHEHHUSI pajnyca
aTOMOB XMMUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX
CBOWCTB I10 IPpyIIaM U Nepruojiam

97.

HN3MmeHeHnne CBOICTB coeIMHEHNH
XUMUYECKUX IJIEMEHTOB B MEPUOIAX U

rpyrmnmnax

98.

XapakTepucTruKa XUMUUYECKOr0 3JIEMEHTA
10 ero nojaoxkeHuto B [leprognueckoit
cucreme .M. Menneneera

99.

3nauenwne [lepuoandeckoro 3akoHa u
[Teproauyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB ISl pa3BUTHS HAYKU U
MIPAKTUKH

100.

BHCKTpOOTpI/IHaTCHBHOCTI) XHUMHUYCCKHUX
9JICMCHTOB

101.

KoBanenTuas IMOJIApHAasA CBA3b.
KoBanenTnas HCIIOJIsIpHAA CBA3b

102.

HonHas cBs3b. DNEKTPOHHBIE U
CTPYKTYpHBIE ()OPMYIIbI BEILIECTB




Kpucrannunueckue u amopgHbie BELIECTBA.

103. THUIBI KPUCTAIIIMYECKUX PEIIETOK U UX 1
XapaKTEPUCTUKH
[TpuunHBI MHOTOOOpa3Ms BEIIECTB,

104. 3aBUCUMOCTb CBOMCTB BELIECTB OT COCTaBa 1
U CTPOEHUS

105. CreneHb OKHUCIEHUS 1

106 OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHBIE 1

" | peakuuu

107, XHUMHUYECKHUE DJIEMEHTHI — OKUCIUTENN U 1
BOCCTAHOBUTENH
CocraBneHue ypaBHEHUH OKHCIUTEIbHO-

108. BOCCTAHOBUTEJIBHBIX PEAKLIUI, METO 1
AJIEKTPOHHOr 0 OanaHca
Brruucnenus no ypaBHEHUSIM XUMUYECKON
peaxkuu: KOJIMYecTBa BeIecTBa, 00bEMa,

109. MAaCChI 10 U3BECTHOMY KOJIUYECTBY 1
BelIeCcTBa, 00BEMY, Macce pEareHToB WK
IIPOJIYKTOB PEAKLINN
Brruncnenus npocteimein MojaeKyIapHOu

110. (bopMyIIBI BelecTBa 0 U3BECTHBIM 1
MacCCOBBIM JI0JISIM 3JIEMEHTOB

111. | OOGoOueHue U cucTeMaTU3aus 3HaHUH 1

112, KonTtponbnas pabora Ne 5 o Teme 1
"Crpoenne aTroMa. XuMu4eckas cBs3p"

113. ITIOBTOPEHUE 1

OBIIEE KOJIMYECTBO YACOB 113




8b KJIACC

Ne n/m

Tema ypoka

Koan4yecTBO 4acoB

Jara uzy4yenus

Bcero

KoHnTtpoin
HbIC
padoThbI

IIpakTHuec
KHe
padoThbI

Ilnan

dakr

DJIeKTPOHHbIE
nu@posbIe
oOpa3oBaTe/ibHbIE

pecypcbl

[Ipenmer xumuu. Posib XUMUU B )KU3HU
yenoBeka. [lonsaTue o0 ucropun
BO3HUKHOBEHHUS ¥ Pa3BUTUS XUMUHU.
XuMHS B CUCTEME HAyK

Tena u BentectBa. ®usnueckue u
XUMHUYECKHAE CBOWCTBA BEILIECTB.
dusnyeckue U XUMHUUYECKUE SIBIIEHUSI

[TonsiTHE O TEOPETUYECKUX METONAX
MTO3HAHUS B €CTECTBEHHBIX HayKax.
VIcTOUHUKH XUMUYECKOH NH(pOpMAaLIUH.
IIpencraBneHust 0 HAy4HOM IIO3HAHUU Ha
SMIUPUUYECKOM YpOBHE: HAOIIOICHHE,
U3MEpPEHHE, IKCIIEPUMEHT,
Mozenuposanue. [lonsatue o merogax
PpaboThl C XUMUYECKUMH BEILIECTBAMHU.
O6opynoBaHue MIKOTBHOW XUMUYECKON
nabopaTopuu

[Tpaktuyeckas padora Nel o Teme:
"IIpaBuisia paboTHI B TaOOPATOPUH U
npuEMBI 00pAIIeHNUs C Ta00PaTOPHBIM
obopynoBanuem"




UYuctele BemecTBa 1 cMecu. CriocoObl
paszesieHust cMeceit

[Ipaktruueckas padora Ne2 mo teme:
"Paznenenue cmeceit (Ha mpumepe
OYHMCTKH MOBAPEHHOMN cOmu)"

ATOMBI 1 MOJIEKYJIBI

XUMHUYECKHUE DIIEMEHTHI

IIpocTsie u croxxHbIE BellecTBa. BemecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS

10.

3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB.
Xumuueckas popmyina. BaneHTHOCTb
aTOMOB XMMHUYECKHUX HJIEMEHTOB

11.

Omnpenenenre BaICHTHOCTH aTOMOB T10
dbopmynaM OMHAPHBIX COEIMHEHHIA

12.

OTHOCHUTENbHASI ATOMHAs Macca.
OTHocuTeNnbHAs MOJIEKYJIsIpHAsE Macca

13.

Brranciaenus oTHOCHTEIIFHOM
MOJIEKYJIIPHOM MacChl BEIIECTB, MOJISIPHOM
Macchl, MAcCHI BEIIECTB U KOJINYECTBA
BEIECTBA

14.

MaccoBast 10151 XUMHYECKOr0 JIEMEHTA B
coeIMHEHNHN. BEIUnciieHrss MacCOBOH JOJIU
XUMHYECKOT0 dJIEMEHTA 10 popmyIie
COEIMHEHHNS

15.

Haxoxxnenue npocreiimeii popmyiisl
BEIIECTBA [10 MACCOBBIM JI0JIIM JIEMEHTOB




Boruncnenus npocreiiieit popmyisi

16. BEIIIECTBA [0 MACCOBBIM HIIH MOJIBHBIM
JIOJISIM 3JIEMCHTOB
Komnuuectro BeniecTBa. Mob.
17. B3auMocBg3b KOIMUECTBA, MACChl M YKCIIa
CTPYKTYPHBIX €IMHUI] BEIIECTBA
18. MornsipHast Macca CMECH BEIIIECTB
MoibHas 10 XUMAYECKOr0 DJIEMEHTA B
19 coeauHeHnn. Haxoxaenne npocreueit
' (GhopMyITBI BEIIECTBA IO MOJILHBIM JIOJISIM
9JIEMEHTOB
20 XHUMHUECKHE SABJICHUS. XUMUYECKas
' peakius 1 €€ IpU3HAKH
3aK0H COXpaHEHHUsI MACChl BEIIECTB.
21. AToMHO-MoneKynsgpHas Teopust. XKu3Hb u
nearenbHocTs M. B. JIomoHOCOBa
22. XUMHUYECKUE YpaBHEHUS
23. Tumbl XUMHUYECKUX PeaKIuid
Pac4érhl Mo XUMUYECKUM ypaBHEHUSM
24. KOJIMYECTBA M MACChl HCXOAHBIX BEILIECTB
WJIH TIPOJTYKTOB PEAKIIUU
Boruncnenus mo ypaBHEHUSIM XUMUYECKOU
o5 peaKIny: KOJIMYECTBA BEIIEeCTBA, MACChI IO
' M3BECTHOMY KOJIMUECTBY BEI[ECTBA, MAcCe
peareHToB UM MPOAYKTOB PEaAKIIUU
26. O00011IeHIE U CUCTEMATU3AlA 3HAHUI
97 Kontponbnas padora Nel o teme:

"BemecTBa 1 XuMU4YeCKUE peakiuu"




28.

BOS,Z[YX — cMech ra3oB. IloHsTHE 0 ra3ax.

29.

3akoH ABoraapo. MomspHblil 00bEM ra3oB

30.

Brrunciienust 00b€Ma, KOJIUYECTBA
BEIIIECTBA raza Mo U3BECTHOMY €ro
KOJINYECTBY BELIECTBA, 00BEMY

31.

OTHOCUTENRHAS INIOTHOCTE Ta30B.
BrIunciieHnsa OTHOCUTENbHON IJIOTHOCTH
ra3oB

32.

OrnpeneneHre OTHOCUTEIbHON
MOJIEKYJIIPHON MacChl Ta3000pa3HOro
BEIIIECTBA 10 M3BECTHOI OTHOCUTEIHLHOM
IUIOTHOCTHU. BhIUmcIeHNS OTHOCUTEILHOM
MOJIEKYJISIPHOM MAcCChI raza o U3BECTHOMN
OTHOCHTEIHHOMN TIIIOTHOCTH

33.

OOBbEMHBIE OTHOIIEHUSI Ta30B MpU
XMMUYECKUX peakiusx. Beranciaenus
00BEMOB ra3zoB 110 YpaBHEHUIO
XUMHYECKON peaKinu

34.

Kucnopon — anemeHT u npocroe
BenecTBo. OKCuabl

35.

Crnoco0b! MOTy4eHUs KHCIO0po/ia B
1a00paTopyu ¥ MPOMBILIIEHHOCTH

36.

[Tpaktuyeckas padora Ne3 o teme:
"TTomyyenune u cobupanue KUCIopoa,
M3y4EHUE €ro CBOUCTB"

37.

Kpyrosopor kucnopona B npupone. O30H
— aJUTOTPOMHAsE MOIUPUKAIIUS KHCTIOPOIa




38.

TennoBoi 3PeKT XMMUIECKOIN peaKIny,
TEPMOXUMHYECKUE YPABHEHUS, DK30- 1
SHJ0TEPMUYECKUE PEAKLIUU

39.

Tormugo. Mcnionb3oBaHue yris 1 MeTaHa
B KaUeCTBE TOIUIMBA. 3arpsi3HEHUE

BO3/IyXa.

40.

Brruncnenus no ypaBHEHUSIM XUMHUYECKOM
peakInu: KOJIMYECTBA BEIIECTBa, 00bEMa,
MaccChl IO U3BECTHOMY KOJIMYECTBY
BEIIECTBa, 00BEMY, Macce peareHTOB UJIH
MIPOJIYKTOB PEAKIIUH

41.

Kontponbnas pabora Ne2 o teme:
"Bo3nyx. Kucnopon. Oxkcuapt"

42.

Bonopon — sneMeHT u mmpocroe
BeriecTBO. CriocoObl MoMyyeHHs BOIOpOia
B J1a00paTOPUU U MPOMBIIIIIEHHOCTH

43.

[TpakTtuueckas padora Ne 4 mo Teme
"TTony4yenue u cobupanue BOA0pPOa,
M3y4YEHUE €ro CBOMCTB"

44,

Hcnonp3oBaHue BOAOpOAAa B KAUCCTBC
TOILIMBa

45.

ITonsgrue o kuciorax u conax. Cocras
KHCJIOT U coJlel

46.

Brruncienus o0béMa, KOIMYECTBA
BEIIIECTBA ra3za Mo U3BECTHOMY €TI0
KOJIMYECTBY BEUIECTBA WK 00BEMY.
Brruncienus o0EMOB ra3oB MO
YPaBHEHUIO XUMUYECKOW PEaKIUH




47.

Brruncnienus no ypaBHEHUSIM XUMHUYECKOM
peaKIny: KOJIMYECTBA BEIIECTBa, 00bEMa,
MacChl M0 U3BECTHOMY KOJIMYECTBY
BeIleCTBa, 00BEMY, Macce peareHTOB UJTH
MIPOJTYKTOB PEAKIIUH

48.

dusnueckue cBoiicTBa BoAbl. Bona B
MpUpoJIE

49.

Ananu3 u cuHTe3 — MCTObI U3YUCHUS
cocCTaBa BOAbI

50.

XHUMHYECKHE CBOMCTBA BOJLI

51.

CocTaB OCHOBaHMIA

52.

PactBopsl. PacTBOpHMOCTE BelecTB B
BOJIE

53.

HaCBIH_[eHHLIe U HCHACBIIIICHHBIC,
KOHIICHTPUPOBAaHHBIE U pa30aBIICHHbIE
pacTBOpbI

54.

CriocoObI BBIpa)KEHUST KOHIIEHTPAITHH
pPacTBOPOB: MacCOBast JIOJISI PACTBOPEHHOTO
BEIIECTBA, MOJIIPHAs KOHIIEHTPAIIHs

55.

[Tpaktuyeckas padora Ne 5 mo Teme
"[IpuroroBieHre pacTBOPOB C
OIpeNeNEHHON MAacCOBOM 0NN
pactBopéHHOro Beulectsa.lIpurorosnenue
PacTBOPOB € OMPENETEHHON MOJISIPHOU
KOHIIEHTpaluenl pacTBOPEHHOT O
BelecTna"

56.

BrIunciaeHus ¢ UCIoIb30BaHUEM ITOHSATHS
«MaccoBas O0Jid BEUIECTBA B paCTBOPE»




Brrancnenus ¢ Mcnons30BaHUEM ITOHSTHS

57. «MOJIIpHAs KOHLIEHTpaLs paCTBOPEHHOI O
BEIIECTBA»
cg. Ponb pacTBOpOB B IpUPOAE U KU3HU
yesoBeka. KpyroBopor Boasl B ipupoze
59 3arpsi3HeHue npupoaHbIx Bod. OxpaHa u
' OYMCTKA IPUPOIHBIX BOJ.
Brruncnenus ¢ HCIonb30BaHuEM
60. rpaduKOB paCTBOPUMOCTH JUISl pacuETOB
pacTBOPUMOCTH BELIECTB
61 Bbruncnenus ¢ UCroib30BaHuEM OHATHS
' «MaccoBast 10JI BEIECTBA B pACTBOPE»
Bbruncinenus ¢ UCIoib30BaHUEM TTOHATHS
62. «MOJIIpHAsl KOHLICHTPALUs pPaCTBOPEHHOT O
BELIECTBA»
Brruncnenus ¢ MCoab30BaHNEM
63. rpadMKOB PaCTBOPUMOCTH IS PaCUETOB
PacTBOPUMOCTHU BELIECTB
64. O00011IeHIE U CHCTEMATH3AlA 3HAHUI
65 Kontponbnas padora Ne 3 o Teme
' "Bonopoa. Boga. PactBopel. OcHoBaHus"
66 Oxcupl: coctas, KilacCUpUKaLus,
TPUBUAJIbHBIC HA3BAHUS
67, [Tonydyenune u XuMHU4YECKUE CBOMCTBA
OKCHJIOB
68 [TonsiTve 0 TUAPOKCUAAX — OCHOBAHUSX U

KHCJIOPOJICOJIEPKALINX KHCII0TaX




dusznyeckre n XMMHYECKHE CBOMCTBA

69.
KHCIIOT
70. [Tonydenune kucior
71. Knaccudukarus ocHoBanuit
7y [IIémoun, uX CBOMCTBA U CITIOCOOBI
' HOTydeHHs
73 HepactBoprumble 0cCHOBaHHUSI, ©X CBOMCTBA
' ¥ CIIOCOOBI MOTY4EHHUS]
[TonsiTe 06 aM(OTEPHBIX THIPOKCHUIAX !
74. XUMUYECKUE CBOMCTBA U NOJIIyYEHUE.
[IpumeHeHne BaxKHEUIINX OCHOBAHMI
25, Comnu: cocrtaB, KnaccudpuKkanus,
TPUBHAJIbHBIC HA3BAHUS
76 ®duznyueckre 1 XUMUYECKHE CBOMCTBA
' coneii. ITonyuenue conei
7 ['eneTndeckas CBsA3b MEXIY KilacCaMu
' HEOPTaHUYECKUX COCIUHEHUN
[Tpaktudeckas padora Ne 6. Pemenue
28 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
' «OCHOBHBIE KJIACCHI HEOPTAHUIECKUX
COEIMHEHUIN
Brrunciienus no ypaBHEHHSIM XUMHYECKOM
PEaKIuu: KOINYeCTBa BEIIECTBa, 00bEMa,
79. MAacCHhI 10 U3BECTHOMY KOJIUYECTBY
BEILIECTBA, 00BEMY, MAcCCe peareHTOB WU
MIPOJIYKTOB PeaKLUU
80 Brruucnenust Mmacchl NpOAYKTa PEAKIUH 110

HM3BECTHOM Macce OJHOI'o N3 HCXOOHBIX




BEIIIECTB, B35ATOrO B BUJIC PaCTBOPA,
COJZIEpIKAIIETO ONMpPeCIEHHYI0 MaCCOBYIO
JIOJTI0 PaCTBOPEHHOTO BEILIECTBA

Kontponbnas padora Ne 4 mo Teme

81. "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
coenuHeHun"

g2, ITepBble MONBITKY KiIaccuuKauu
XUMHUYECKUX 3JIEMEHTOB

83. [TonsiTHE O rpyMITaX CXOJHBIX AIEMEHTOB

aa. DIeMEeHThI, KOTOpBIE 00pa3yroT
am(oTepHbIE OKCUIBI M THIPOKCHIBI

g5 [Tepuonuueckwuii 3akoH. OTKpBITHE

' [TeproM9ECKOro 3aKoHa

KoporkonepuonHas u JJIMHHONIEPUOIHAS

86. dbopmel [leproanueckoi CUCTEMBI
xuMudeckux sjementoB .M. Menaeneera

87. [Tepuoas! u rpynmsl

88. OCHOBHBIE CBEIEHUS O CTPOCHUH aTOMOB

89. CocraB aTOMHBIX sSIAEP

% M30T01BI KaK pa3HOBUIHOCTU aTOMOB

' XUMHYECKOTO DIIEMEHTA

91. DJIEKTPOHBI

92. DneKTpoHHas opOUTab

93 OHepreTuyeckre ypoBHU U MOAYPOBHU

aroma; s-, p-, d-opouranu




94.

DJEeKTpOHHBIE KOH(UTYPALIUU U
AIEKTPOHHO-Tpaduueckue GopmyIbl
aTOMOB

95.

CTtpoeHue 3IEeKTPOHHBIX 000JI0UEK AaTOMOB
nepBbIX 20 XUMUYECKHUX 3JIEMEHTOB
[Tepuoguueckoii cuctemsl J1.1.
MenneneeBa

96.

3aKOHOMEPHOCTH U3MEHEHHUSI pajnyca
aTOMOB XMMUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX
CBOWCTB I10 IPpyIIaM U Nepruojiam

97.

HN3MmeHeHnne CBOICTB coeIMHEHNH
XUMUYECKUX IJIEMEHTOB B MEPUOIAX U

rpyrmnmnax

98.

XapakTepucTruKa XUMUUYECKOr0 3JIEMEHTA
10 ero nojaoxkeHuto B [leprognueckoit
cucreme .M. Menneneera

99.

3nauenwne [lepuoandeckoro 3akoHa u
[Teproauyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB ISl pa3BUTHS HAYKU U
MIPAKTUKH

100.

BHCKTpOOTpI/IHaTCHBHOCTI) XHUMHUYCCKHUX
9JICMCHTOB

101.

KoBanenTuas IMOJIApHAasA CBA3b.
KoBanenTnas HCIIOJIsIpHAA CBA3b

102.

HonHas cBs3b. DNEKTPOHHBIE U
CTPYKTYpHBIE ()OPMYIIbI BEILIECTB




Kpucrannunueckue u amopgHbie BELIECTBA.

103. THUIBI KPUCTAIIIMYECKUX PEIIETOK U UX 1
XapaKTEPUCTUKH
[TpuunHBI MHOTOOOpa3Ms BEIIECTB,

104. 3aBUCUMOCTb CBOMCTB BELIECTB OT COCTaBa 1
U CTPOEHUS

105. CreneHb OKHUCIEHUS 1

106 OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHBIE 1

" | peakuuu

107, XHUMHUYECKHUE DJIEMEHTHI — OKUCIUTENN U 1
BOCCTAHOBUTENH
CocraBneHue ypaBHEHUH OKHCIUTEIbHO-

108. BOCCTAHOBUTEJIBHBIX PEAKLIUI, METO 1
AJIEKTPOHHOr 0 OanaHca
Brruucnenus no ypaBHEHUSIM XUMUYECKON
peaxkuu: KOJIMYecTBa BeIecTBa, 00bEMa,

109. MAaCChI 10 U3BECTHOMY KOJIUYECTBY 1
BelIeCcTBa, 00BEMY, Macce pEareHToB WK
IIPOJIYKTOB PEAKLINN
Brruncnenus npocteimein MojaeKyIapHOu

110. (bopMyIIBI BelecTBa 0 U3BECTHBIM 1
MacCCOBBIM JI0JISIM 3JIEMEHTOB

111. | OOGoOueHue U cucTeMaTU3aus 3HaHUH 1

112, KonTtponbnas pabora Ne 5 o Teme 1
"Crpoenne aTroMa. XuMu4eckas cBs3p"

113. ITIOBTOPEHUE 1

OBIIEE KOJIMYECTBO YACOB 113




8B KJIACC

Ne n/m

Tema ypoka

KoaunuecTBO 4acoB

JaTa uzy4enus

Bcero

KounTtpous
HbIE
padoTsbI

IIpakTHuec
KHe
padoThI

ITnan dakr

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTejibHbIE

pecypcbl

[Ipenmer xumuu. Posib XUMUU B )KU3HU
yenoBeka. [lonsTre 00 ucropuu
BO3HUKHOBEHUS ¥ Pa3BUTHUS XUMUHU.
XUMUA B CUCTEME HAyK

Tena u BemectBa. dusnyeckue u
XUMHUYECKHE CBOMCTBA BEILIECTB.
dusnueckre 1 XUMHUYECKUE ABJICHUS

[ToHsiTHE O TEOPETHUUECKUX METOJAX
MO3HAaHUSI B €CTECTBEHHBIX HAayKax.
HcTouynnky XuMHYeCKOr HHPOpMAaIHH.
[IpencraBnenuss 0 HAy4YHOM MMO3HAHUM Ha
SMIUPHUUYECKOM YPOBHE: HAOIIOICHHE,
U3MEpEeHHE, IKCIIEPUMEHT,
MozenupoBanue. [lonstue o Merogax
paboThl C XUMUYECKUMH BEILIECTBAMHU.
OO6opynoBaHu€e NIKOIBHON XUMHYECKOM
naboparopuu

[Tpaktuyeckas padora Nel mo teme:
"TIpaBusa paboTkl B 1a00opaTopun U




puEMBI 0OpaIIIeHUs C Ta00paTOPHBIM
obopynoBaHuem"

Yucreie BemecTsa U cMecu. Cr1iocoOsl

> paszeneHus cMecei
[TpakTuyeckas padora Ne2 mmo teme:

6. "Paznenenue cmeceil (Ha npumepe
OYHCTKH ITOBAPEHHOM comn)"

7. ATOMBI U MOJIEKYJIBI

8. XUMHUYECKUE IJIEMEHTHI
ITpocThie u crokHbIE BelecTBa. Bemectra

9. MOJIEKYJISIPHOTO U HEMOJIEKYIISIPHOTO
CTpOCHUS
3aKOH MMOCTOSTHCTBA COCTaBa BEIIECTB.

10. Xumuueckas popmyia. BaieHTHOCTD
aTOMOB XUMUYECKUX JIEMEHTOB

1 Omnpenenenre BaJICHTHOCTH aTOMOB 10
dhopmynamM OMHAPHBIX COCTUHECHUM

1 OTHocuTeNbHAsA aTOMHAs Macca.

' OTHOCHTENbHAS MOJIEKYJISIpHAs Macca

Brruucnenuss oTHOCUTENBHOM

13 MOJIEKYJISIPHOM MacChl BEIECTB, MOJISIPHOU
MAacChl, MacChl BEIIECTB U KOJIUYECTBA
BelIeCTBa
MaccoBas 107151 XUMHUYECKOT 0 3JIEMEHTA B

1 coeIMHEHNH. BBIuuciieHns: MaccoBO TOIH

XUMHYECKOT0 dJIEMEHTa 1o popmyIe
COEIIMTHEHHUSI




15.

Haxoxaenue npocreiiiieit ¢opmMyIsl
BELIECTBA [10 MACCOBBIM JIOJIIM 3JIEMEHTOB

16.

Brraucnenus npocreiimieit hopmyssl
BEIICCTBA 110 MaCCOBBIM HUJIN MOJIBHBIM
JOJISIM 3JIEMEHTOB

17.

KomuuecTBo BemecTBa. MoJib.
B3anuMocCBs3b KOIUYECTBA, MACChl M YKCIIa
CTPYKTYPHBIX €AMHUI] BEUIECTBA

18.

MOJ'ISIpHaFI Macca CMECH BEIIIECTB

19.

MonpHas 101 XUMHUYECKOr0 JJIEMEHTA B
coennHeHny. HaxoxeHue npocreuien

(bopMyIIbI BelIECTBA IO MOJIBHBIM J10JISIM
JJIEMEHTOB

20.

XUMHYECKUE IBICHUI. XUMUYECcKas
peaknus U €€ NpU3HAKU

21.

3aKOH COXpaHEHHS MacChl BEIIECTB.
AToMHO-MoNeKysipHast Teopus. Ku3up u
nesreinsHocth M. B. JIomoHocoBa

22.

XUMHUYECKUE YpaBHEHUS

23.

THUIbl XUMHYECKUX PEAKLIHI

24.

PacuéTel 10 XMMHUYECKUM YpaBHEHUSIM
KOJINYECTBA U MAaCChl UCXOJHBIX BEILECTB
WJIM NPOLYKTOB PEAKLIUU

25.

Brruncnienus no ypaBHeHHSIM XUMHUYECKOM
peaKkIMK: KOJIMYECTBA BEIIeCTBA, MACCHI IO
M3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE

peareHTOB WJIM MPOYKTOB PEAKIIUU

26.

O000111eHIE U CHCTEMATH3alAs 3HAHUI




217.

KonTtponbnas padora Nel mo teme:
"BemecTBa n xuMuueckue peakiun"

28.

Bo3gyx — cmech razos. [lonsarue o raszax.

29.

3akoH ABoranpo. MomsipHbIii 00bEM Ta30B

30.

Berancnenus: 00bEmMa, Konu4ecTBa
BEI[ECTBA T'a3a [0 H3BECTHOMY €Tr0
KOJIMYECTBY BEIIECTBA, 00BEMY

31.

OtHocuTeIbHAs IIOTHOCTH I'a30B.
BrIunciaeHns OTHOCUTEIBHOM INIOTHOCTH
ra3oB

32.

OnpeneneHrue OTHOCUTEIbHOM
MOJIEKYJIIPHOM MacChl ra3000pa3HOro
BEIIECTBA M0 N3BECTHOM OTHOCUTEIIHLHOM
IUIOTHOCTH. BEIYHCIIEHNS OTHOCHTEIIBHOM
MOJIEKYJIIPHOM MacChl ra3a Mo N3BECTHOU
OTHOCHTEILHOM TNIOTHOCTH

33.

OOBEMHBIE OTHOLIEHUS Ta30B MPH
XMUMUYECKUX peakusix. Beranciaenus
00bEMOB ra30B MO YPaBHEHUIO
XUMHUYECKON peaKknu

34.

Kucnopon — anemeHT u npocroe
BewecTBo. OKcu bl

35.

CriocoObI MOy4YeHHsT KUCIOpOa B
1a00paToOpyu ¥ MPOMBIIIIEHHOCTH

36.

ITpaktuyeckas padora Ne3 o teme:
"TTomy4yenue u cobupanue KUCIopoa,
M3y4YEHUE €ro CBONUCTB"




37.

KpyroBopor kucnopona B npupoe. O30H
— aymoTponHas MoAupUKAIKSI KHUCTOpoaa

38.

TennoBoi 3HPeKT XMMUIECKON peaKiny,
TEPMOXUMUYECKUE YPABHEHUA, DK30- U
IH/IOTEPMUYECKHIE PEAKIIUU

39.

Tormnugo. Mcnionb3oBaHue yrist 1 MeTaHa
B KaUeCTBE TOIUIMBA. 3arpsi3HEHUE
BO3/yXa.

40.

Brruncnenus mo ypaBHEHHSIM XUMHAYECKOM
PEaKIuu: KOIMYEeCTBA BEIIECTBA, 00bEMA,
MAaccChl 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, 00BEMY, Macce peareHTOB UJTN
MPOAYKTOB PEAKIIUU

41.

Kontponbnas padora Ne2 o teme:
"Bo3nyx. Kucnopon. Okcuapt"

42.

Bonopon — anemeHT u mpocToe
BeriecTBO. CriocoObl MOTyYeHHsT BOIOPOIa
B J1TaOOpaTOPUU U NMPOMBITIUIEHHOCTH

43.

[IpakTnueckas padota Ne 4 o reme
"TlomydeHue u coOupaHue BOIOPOa,
M3y4YEHUE €ro CBOMCTB"

44,

Hcnonp3oBaHue BOAOpOAa B KaUCCTBC
TOIIJIMBA

45.

[Touste o xucnorax u consax. Cocras
KHUCJIOT U COJIEN

46.

Brrancnenus o0béMa, KOIUUECTBA
BEILIECTBA ra3a Mo U3BECTHOMY €ro
KOJIMYECTBY BEUIECTBA W 00BEMY.




Boruncnenus 006EMOB ra3oB 1Mo
YPaBHEHUIO XUMUYECKOU PEaKIIUKN

47.

Brrunciienus no ypaBHEHHSIM XUMHUYECKOM
PEaKIUu: KOIMYECTBA BEIIECTBA, 00bEMA,
MAaccChl IO U3BECTHOMY KOJTMYECTBY
BEIIECTBA, 00BEMY, Macce peareHTOB UJTH
IPOAYKTOB peakuu

48.

dusnueckue cBorcTBa BoAbl. Bona B
MIpUpoJE

49.

AnHanu3 u cuHTEe3 — MCTObI U3YUCHUS
coCTaBa BOJbI

50.

XMMHNYECKHE CBOMCTBA BOJIBI

51.

CocTaB OCHOBaHUIT

52.

PactBopsl. PacTBOpUMOCTE BEILIECTB B
BOJIE

53.

HaceiieHHbIe 1 HEHACHIIIIEHHBIE,
KOHIICHTPUPOBaHHbIE U pa30aBlIeHHbIE
pacTBOpHI

54.

CriocoObI BBIpaKEHUST KOHIIEHTPAITHH
PacTBOpPOB: MAacCOBasi 10JIs1 PACTBOPEHHOIO
BEILECTBA, MOJIAPHAs KOHLICHTPALIUs

55.

[IpakTnueckas pabora Ne 5 mo Teme
"[IpuroroBieHre pacTBOPOB C
OIpeNeNEHHON MAacCOBOM JOJIEH
PacTBOPEHHOIO BEILIECTBA.
[IpuroroBnenne pacTBOpPOB C
ONpeIeIEHHON MOJIAPHOW KOHUECHTPALIUEN
pacTBOpEHHOrO BenecTsa"




Brrancnenus ¢ Mcnons30BaHUEM ITOHSTHS

>6 «MaccoBast 10J1s BELIECTBA B PACTBOPE»
BpruncieHus ¢ UCIOIb30BaHNEM IIOHATHS

57. «MOJISIpHAsi KOHLEHTpaLusl paCTBOPEHHOI O
BEILIECTBA»

cg Ponb pacTBOpOB B IPUPOAE U KU3HU

' 4esoBeka. KpyroBopor Boasl B mpupoze
59 3arpsi3HeHue npupoHbIX Bol. OxpaHa u
' OYHMCTKA MPUPOJIHBIX BOI.

BpruncineHus ¢ UCIOIb30BaHAEM

60. rpaduKOB PaCTBOPUMOCTH IS PaCUETOB
pPacTBOPUMOCTH BEILIECTB

61 Brluncienus ¢ UCIOIb30BaHUEM IIOHATHUSA
«MaccoBas 1015 BELIECTBA B PACTBOPE»
BbruncneHus ¢ UCIoIb30BaHNEM TTOHATHS

62. «MOJIIpHAs KOHLIEHTpaLs paCTBOPEHHOI O
BEILECTBA»
Brruncnenus ¢ UCIOIb30BAHUEM

63. rpaMKOB PaCTBOPUMOCTH U1l pacUETOB
PacTBOPUMOCTH BEILIECTB

64. O06o011eHne 1 cucreMaTH3anus 3HaHui

65. Kontponbnas padora Ne 3 o teme
"Bonopoa. Bona. PactBopel. OcHoBanus"

66 Oxcunpl: cocras, KilacCUpUKaLNs,
TPUBHAIIbHBIC HA3BaHUS

7 [Tony4yeHnue u XUMHYECKHE CBOWCTBA

OKCH 0B




Ilonsarue o T'MAPOKCHUIaX — OCHOBAHHAX U

08 KHUCIIOPOJICOJIEPKAINX KUCI0TaX
69 DusnvecKre U XMMUYECKHUE CBOMCTBA
' KHCJIOT
70. [Tonyyenue kucinor
71. Knaccudukarus ocHoBanuit
7 [II€moun, X CBOMCTBA M CITIOCOOBI
' HOTy4EHHS
73 HepacTBopruMbIe OCHOBaHUS, UX CBOWCTBA
' ¥ CIIOCOOBI MOTyEH s
[TonsiTue 06 aMmpOTEPHBIX THAPOKCUIAX:
74. XUMHUYECKHE CBOMCTBA U MOIYYEHUE.
[IpuMeHeHne Ba)KHEUIINX OCHOBAHHUM
25 Conu: cocraB, Ki1accudukanmys,
TPUBUAJIbHBIE HA3BAHUS
6 ®u3nyecKre U XUMUYECKHE CBOMCTBA
' coneii. [Tonyuenue coneit
77, I'enernyeckast cBsI3b MEXy KilaccaMu
HEOPTaHUYECKUX COEINHEHNN
ITpaktuyeckas padora Ne 6. Pemenue
28 HKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
' «OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX
COCIUHEHUID)
Brrunciienus o ypaBHeHUSIM XUMHYECKON
pEaKLIMU: KOJIMYECTBa BELIeCTBa, 00bEMa,
79. MAacCChI 10 U3BECTHOMY KOJIUYECTBY

BeIecTBa, 00BEMY, MacCe PEareHTOB HIIN
MPOAYKTOB PEAKIIHH




Boruncnenus Macchbl MpoayKTa peakiiuy Mo
M3BECTHOM Macce OJTHOTO M3 MCXOIHBIX

80. BCILICCTB, B3ITOI'0 B BUJIC PAaCTBOpa,
COJIEp KaIlleTo ONPEAETIEHHYI0 MAaCCOBYIO
JIOJIF0 paCTBOPEHHOTO BEIIECTBA
KonTtponbnas padora Ne 4 mo Teme

81. "OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX
coequHeHu"

82 [TepBbIe MOMBITKU KIacCUPUKAITIN
XUMHUYECKUX 3JIEMEHTOB

83. [ToHsiTHE O rpyIIIaxX CXOJHBIX AIEMEHTOB

aa. DNeMeHTHI, KOTOpbIe 00pa3yIoT
am(oTepHbIEe OKCHUIbI U THAPOKCHIbI

a5 [Tepuoanueckuii 3akoH. OTKpBITHE

' [TeproanUecKoro 3akoHa

Kopotkonepuoanas u JTMHHONIEPUOTHAS

86. ¢dopmsl [leproauueckoii CUCTEMBI
xuMuueckux snemeHToB JI.1. MeneneeBa

87. [lepuonp! u rpymnmnsl

88. OCHOBHBIE CBEICHUSI O CTPOCHHH aTOMOB

89. CocTaB aTOMHBIX si7IEP

% N3oronsl kak pa3HOBUIHOCTH aTOMOB

' XUMHUYECKOT O JIEMEHTA

91. DNEeKTpOHBI

92. DJeKTpoHHast OpOUTAIb

93 DHEpreTUYeCcKue ypoBHU U MOAYPOBHHU

aroma; s-, p-, d-opOutanu




94.

DJEeKTpOHHBIE KOH(UTYPALIUU U
AIEKTPOHHO-Tpaduueckue GopmyIbl
aTOMOB

95.

CTtpoeHue 3IEeKTPOHHBIX 000JI0UEK AaTOMOB
nepBbIX 20 XUMUYECKHUX 3JIEMEHTOB
[Tepuoguueckoii cuctemsl J1.1.
MenneneeBa

96.

3aKOHOMEPHOCTH U3MEHEHHUSI pajnyca
aTOMOB XMMUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX
CBOWCTB I10 IPpyIIaM U Nepruojiam

97.

HN3MmeHeHnne CBOICTB coeIMHEHNH
XUMUYECKUX IJIEMEHTOB B MEPUOIAX U

rpyrmnmnax

98.

XapakTepucTruKa XUMUUYECKOr0 3JIEMEHTA
10 ero nojaoxkeHuto B [leprognueckoit
cucreme .M. Menneneera

99.

3nauenwne [lepuoandeckoro 3akoHa u
[Teproauyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB ISl pa3BUTHS HAYKU U
MIPAKTUKH

100.

BHCKTpOOTpI/IHaTCHBHOCTI) XHUMHUYCCKHUX
9JICMCHTOB

101.

KoBanenTuas IMOJIApHAasA CBA3b.
KoBanenTnas HCIIOJIsIpHAA CBA3b

102.

HonHas cBs3b. DNEKTPOHHBIE U
CTPYKTYpHBIE ()OPMYIIbI BEILIECTB




Kpucrannunueckue u amopgHbie BELIECTBA.

103. THUIBI KPUCTAIIIMYECKUX PEIIETOK U UX 1
XapaKTEPUCTUKH
[TpuunHBI MHOTOOOpa3Ms BEIIECTB,

104. 3aBUCUMOCTb CBOMCTB BELIECTB OT COCTaBa 1
U CTPOEHUS

105. CreneHb OKHUCIEHUS 1

106 OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHBIE 1

" | peakuuu

107, XHUMHUYECKHUE DJIEMEHTHI — OKUCIUTENN U 1
BOCCTAHOBUTENH
CocraBneHue ypaBHEHUH OKHCIUTEIbHO-

108. BOCCTAHOBUTEJIBHBIX PEAKLIUI, METO 1
AJIEKTPOHHOr 0 OanaHca
Brruucnenus no ypaBHEHUSIM XUMUYECKON
peaxkuu: KOJIMYecTBa BeIecTBa, 00bEMa,

109. MAaCChI 10 U3BECTHOMY KOJIUYECTBY 1
BelIeCcTBa, 00BEMY, Macce pEareHToB WK
IIPOJIYKTOB PEAKLINN
Brruncnenus npocteimein MojaeKyIapHOu

110. (bopMyIIBI BelecTBa 0 U3BECTHBIM 1
MacCCOBBIM JI0JISIM 3JIEMEHTOB

111. | OOGoOueHue U cucTeMaTU3aus 3HaHUH 1

112, KonTtponbnas pabora Ne 5 o Teme 1
"Crpoenne aTroMa. XuMu4eckas cBs3p"

113. ITIOBTOPEHUE 1

OBIIEE KOJIMYECTBO YACOB 113




9A KJIACC

Ne n/m

Tema ypoka

Koaun4yecTBo 4acoB

KoHTpoabLHBI
Bcero P
e padoThI

MpakTn
yeckue
padoThI

JaTa uzydyenus

IlInan dakr

JIEeKTPOHHBI
e uudposbie

o0pa3oBarten

bHbIE

pecypchbl

CtpoeHne aTOMOB

[TocneoBaTeIbHOCTD 3aIIOTHEHHS
AJIEKTPOHHBIX OpOUTANIEl aTOMOB
MaJIbIX IEPHOIOB

Oco0eHHOCTH 3aMOTHEHUS
AJIEKTPOHHBIX OpOUTaIelt aTOMOB
OOJBIINX MTEPHOAOB

CrelleHb OKMCICHHS U BaJICHTHOCTh

Bunpr xumMudeckon B3

OOMEHHBIN ¥ TOHOPHO-aKIETITOPHBIN
MEXaHU3M 00pa30BaHUsI KOBAJICHTHON
CBs3H. MeXMONeKyIspHbIe
B3aHUMOJICHCTBU

THITBI KPUCTATITMYECKUX PEUIETOK,
0COOEHHOCTH CTPOEHUS
KPUCTAIIINYECKUX PELIETOK

3aBUCUMOCTEH CBOWMCTB BEILIECTBA OT
THUMA KPUCTAITMYECKOU PEIETKU U BUIA
XUMHUYECKON CBSI3U

Knaccudukanys XuMA4ecKux peakiiuii
110 pa3JINYHbIM IIPpHU3HAKaM




10

DHepreTruka XUMHUYECKUX PEaKIIUi.
TennoBoii 3¢ hekT XumMuuecKom
peaxkuun

11

3akoH ['ecca u ero cieacTBus

12

BeraucieHus mo TepMOXUuMHUYECKOMY
YPaBHEHUIO PEAKIUU: TETLIOBOT'O

s dexTa XUMHIECKON peaKIiH 10
KOJIMYECTBY BEIIECTBA, MACCE WITH
00BEMY TTpOpearupoBaBIIETO WK
00pa30BaBIIErOCs BEIIECTBA

13

[ToHsiTe 0 CKOPOCTU XUMHUYECKOM
peaxiuu. 3aKOH JIEHCTBYIOIIMX Macc

14

Oneprus aktuBanuu. [Tonstue o
katanuze. DepMeHThl. IHTHOUTOPHI.

15

@DaKTOpHI, BIUIIOLIIME HA CKOPOCTh
XUMHUYECKOU peaKUuu

16

[ToHATHE O XUMHYECKOM PaBHOBECHH,
npunnun Jle [llaTense

17

@DaKTOpBI, BIMSIIOLINE Ha COCTOSIHUE
XMMHUYECKOTI'O PaBHOBECHSI.
[TporuozupoBaHyie BO3MOXKHOCTH
NPOTEKAHUS XUMUYECKUX MTPEBpaILCHHH
B PA3JIMYHBIX YCIOBHIX

18

OKHUCITUTEIEHO-BOCCTAHOBUTEIILHBIC
peaknuu

19

Baxxabie okuciauTenu u
BoccTaHoBuTeNM. [lepMaHranaT kanus




CBolicTBa MPOCTHIX BEIIECTB —
METaJJIOB U HEMETAJJIOB, KMCJIOT U

20 coJieil — B CBETE MPeICTaBICHUI 00
OKHCITUTEIbHO-BOCCTaH OBUTENIbHBIX
peaKiusx
[Tpaktuueckas padora Ne 1. Pemmenne

21 AKCIIEPUMEHTAILHBIX 33/1a4 110 TEME
«OKUCTUTENBHO-BOCCTAHOBUTEIIbHbBIE
peaxKum
KonTtponbnas padora Ne 1 mo Teme

22 «OCHOBHBIEC 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX PEAKIIHII»

93 PacTBopenue kak (hU3HKO-XUMUIECCKHIA
porecc

24 DNEKTPOIUTHI U HEIJIEKTPOJIUTHI

o5 Teopus 21IEKTPOIIUTUYECKON
JICCOIIUAIITU

26 HonHoe npoun3BeIeHIE BOIBI.
Bonopoanslii mokasareinb

97 DNEeKTPONUTUYECKAs AUCCOIUAITIS
KHCJIOT, OCHOBAaHUM U COJIeH

28 Peakiiuu nonHoro oomena
CBoiicTBa KHCJIOT, OCHOBAaHHU U COJICH B

29 CBETE MpeCTaBICHUN 00
AIEKTPOTUTUIECKON JUCCOIUAIIIT

30 KauecTBeHHble peakiui Ha HOHBI




[TpakTuueckas padora Ne 2. Pemenne

31 AKCIIEPUMEHTAIbHBIX 3a/1a4 110 TEME
«OIIEKTPOIUTUYECKAS TUCCOLMALIASD)

32 I'unponus coneit

33 HonHble ypaBHEHUs THAPOIN3A CONEH
[IpakTnueckas pabota Ne 3. Pemenue

34 AKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
«'uaponus conen»
Brruncnenus Macchl MpoayKTa peakiuu
10 U3BECTHOM Macce OIHOTO U3

35 MCXO/IHBIX BEUIECTB, B3ATOr0 B BUJIE
pacTBoOpa, COIEPKALIETO ONPENETIEHHYIO
KOHIICHTPAIAIO PACTBOPEHHOTO
BELIECTBA
Kontponbaas padora Ne 2 o Teme

36 "DeKTpOIUTHYECKAs JUCCOLUALIHS.
XUMHUYECKUE peakiiny B pacTBopax"

37 OO61mas xapakTepucThKa HEMETaNIOB

38 OO611ast XxapakTepuCTHKa rajloreHOB

39 XUMHYECKUE CBOMCTBA TAJIOTEHOB.
XUMHYECKUE CBOMCTBA XJI0pa

40 Xnopoogopoa. ConsiHas KACJIOTa
[TpakTtuyeckas padora Ne 4 o Teme

41 "TTomy4yenne CoNTHON KUCTTOTHI,
n3y4yeHue e€ CBOMCTB"

42 [TonaTre o0 KuCIOpOaACOAEPKAIIUX

KHCJIOTax XJiopa U UX COJISAX




Brrancnenus no YPaBHCHUAM

43 XUMHUYECKHUX PEaKIIHA, €CIIH OJIUH UX
peareHToB JaH B U30BITKE

m Baxneliure coeqMHEHUs XJ10pa U UX
HAXOXKJIEHUE B TIPUPOIE

45 OO01mast xapakTeprCcTUKa SJIEMEHTOB
VIA-rpynmnsl
CTpoeHue 1 CBOMCTBA ITPOCTOTO

46 BEIeCTBA CePhl. AJTIOTPOITHEIC
MOJU(HUKAIIMH CEPBI

47 CepoBogopor, CTPOGHI/IG, ¢busnueckue u
XUMHUYECKHE CBOMCTBA

48 Oxcuipl cepbl

49 CepHucTas KUCJIOTa U €€ COJu.

50 CepHas KUCJIOTa U €€ COITU

51 [IpoMbIlIEHHOE MOyYEHHUE CEPHOU
KHUCTIOTBI
Haxoxnenue cepbl 1 €€ COeIMHEHH B

59 npupojie. XUMHUECKOE 3arpsi3sHeHNe
OKpY>KaloIleu cpeIbl COETUHEHUSIMU
cepsl
Brrancnenuss Macchl MpoayKTa peakiuu

53 0 U3BECTHOIN MaccoBOil (00BEMHOIA)
noie (%) ero BbIxozia OT TEOPETHUECKH
BO3MOKHOT O

54 Boruncnenus maccoBoii (00bEMHOI)

nonu (%) BbIX0Ja IPOYKTA PEAKIIUHU 110




M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEIECTBA U MTPOAYKTA PEAKITUU

OO0m1as xapakTeprucTrKa 3JIeMEHTOB VA

55
- TPYIIIBI
56 A30T, pacpocTpaHEeHHUE B IIPUPOJIE,
¢du3nveckrue 1 XMMUYECKHEe CBOWCTBA
57 AMMHAK, ero GU3NIecKue u
XUMHUYECKHE CBOICTBA
58 Conu aMmMOHUS
[Tpaktuyeckas pabora Ne 5 mo Teme
59 "TTonmy4yenne aMmmMuaka, U3y4eHUe ero
CBOMCTB"
60 Oxkcuper azota (I, 11, 111, IV, V)
61 A3otucTas Kucnora. A30THasl KMCIIOTa
62 [IpombIlIeHHOE MOTyYeHHE a30THOM
KHCIIOTHI
Hutpatel u HUTPUTEL. XMMHYECKOE
63 3arpsi3HEHUE OKPYKAIOMIEH cpeabl
COETMHEHUSIMH a30Ta
64 docdop, annoTpornHbie MOAU(PUKAITTT
docdopa
65 Oxkcuapl pocdopa (111, V) u dhochopras
KHCIIOTa
[ToHsITHE O MHUHEPATBHBIX YIOOPEHUSX.
66 3arps3HeHne PUPOTHBIX BOTOEMOB

COCIMHEHMAMU a30Ta U Gocdopa




anepon, €T0 aJUIOTPOIIHBIC

67 .
MOTU(DUKAIMH U CBOMCTBA
Oxkcuppl yriepoaa, ux Gpu3nueckue u

68 XUMHYECKUE CBOMCTBA. DKOIOTUICCKIEC
pOoOJIEMBI, CBS3aHHBIE C OKCHUIOM
yraepona (IV)
[TpakTrueckue pabotel Ne 6 o Teme

69 "Tlomyuenue okcuna yriepona (IV) u
M3y4YEHUE €ro CBOUCTB"

70 VYronbHast KUCIOTA U €€ COoNu
[TepBoHaYaBHBIC TTOHITHS 00

71 OpraHUYECKUX BEHIECTBAX KaK O
COEIMHEHUSIX yriepoaa

7 [IpupoaHbie CTOYHUKHU YTIIEBOIOPOIOB
1 UX POJIb B OBITY M IPOMBITIZIEHHOCTH
[TonsiTHe 0 OMOTOTMYECKH BayKHBIX

73 OpPTaHMYECKUX BEIIECTBAX — JKUPAX,
OenKax U yrieBojax

72 Kpewmnuii, ero ¢puszmndeckue u
XUMUYECKHE CBOMCTBA

75 Oxkcua kpemuns (IV), kpemHueBas
KHCJIOTA, CHITUKATHI

76 bop. bopHas kuciora
[TpakTuueckas padora Ne7. Pemenue

77 AKCIIEPUMEHTATBHBIX 33124 110 TEME

«Baxneme HeMeTaJIbl U UX
COETUHEHUI




78

Brruncnenus maccol (00bEMa; H.Y.)
MIPOJYKTA PEAKLHUH 110 JAHHOU Macce
(06BEMY) HCXOTHOTO BEIECTBA,
COJIepIKAIIETO ONPeACIEHHYIO
MAaCCOBYIO JOJIFO TPUMECEM

79

KonTtponbsnas padora Ne 3 mo teme
«Baxueiimme HeMeTaIbl U UX
COECTUHEHHUY.

80

OO01mas XxapakTepuCcTHKa XUMUIECKIX
3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUH
ux nonoxenus B [ICXD J[.N.
MeHnpeneeBa

81

Mertamnst A- u b-rpynn

82

Merannuyeckas CBSI3b M METalTHIecKas
KpUCTaJUIMUECKas peiéTKa.
3aBUCUMOCTH (PU3UYECKUX CBOMCTB
METaJJIOB OT CTPOEHUSI KPUCTAJIIIOB

83

OO01re XMMHUYECKUE CBONCTBA
METAJIOB

84

OO6mre cnocoObl MOTYYSHUST METAJIOB,
metautyprust. CruaBsl

85

DNEeKTPOIH3 pacIiaBOB U PACTBOPOB
COJIEH KaK OJIMH U3 CIIOCO00B
HOJ'Iy‘-IeHI/ISI METAJIJIOB

86

Brruucnenus no ypaBHEHUAM
3JIEKTPOJIN3a PACILIaBOB U PaCTBOPOB
BEILECTB

87

IlonsaTue o KOppO31UHU METAJIJIOB




Brruncnenus coctaBa cMecei ¢

88 MCTIOJIb30BaHUEM PEIICHHUS CUCTEM
YpaBHEHUH

89 PaznmyHbie THITBI BEIYHUCIICHHUH 110
YpaBHEHUSAM XUMHUYECKUX PEaKIui

90 Mertannsl A-rpyni. Hlenounsie
METaJlIbI

01 Haxoxnenue B nmpupoje. CpoiicTBa
MIEJIOYHEBIX METAJIOB

92 OKcHaBl ¥ THAPOKCHUIBI HATPHUS U KaJTus

93 [llemouno3emMenbHBIC METAILIBI

94 Baxxneinme coemMHEHNS KaJbIH,
CBOMCTBA, IPUMEHEHUE

95 JKEcTKOCTE BOABI U CIIOCOOEI €€
YCTpaHEHUS
[TpaxTrueckas padora Ne 8 mo reme

96 "YKEcTKOCTh BOJBI U METOABI €€
ycTpaHeHus"

97 AnroMuHui

98 AmMpoTepHbIe CBOMCTBA OKCHUIA U
TUIPOKCU/IA ATTFOMUHHMS

99 OO0m1as xapakTeprucTuKa MeTaJlIoB b-
rpynn (oOOoYHbBIX MOArPYIIN)

100 [TepBoHa"aBbHBIE TIPEICTABIICHUS O
KOMILJICKCHBIX COCIMHCHUSIX

101 Menp u cepebpo




HpeI[CTaBJ'IeHI/ISI 00 aMMHAYHBIX

102
KOMIUIEKcax cepedpa u Meau

103 uuk

104 AmMdoTepHbIE CBOMCTBA OKCUIA 1
TUAPOKCHUJIA ITUHKA

105 Keneszo

106 OKcuIpl, THIPOKCHUIBI U COJIU XKeje3a
(IT) n xeneza (III)

107 UyryH ¥ cTanb — CIIJIaBbl XKele3a
[Tpaktuueckas padora Ne 9. Pemenne

108 AKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«BaxHelmme MeTaaasl 1 UX
COCIMHEHUS
Brrancnenus cocraBa cMecei ¢

109 MCTIOJIb30BaHUEM PELICHHUS CUCTEM
yYpaBHEHUH

110 Paznuunble THIIBI BEIYUCIICHUH 110
YpaBHEHUSM XUMUYCCKUX PEAKITUI
KonTtponbsHas padora Ne 4 o Teme

111 «Baxueiimme MeTalIbl B UX
COCIMHCHMS

112 be3omacHoe ncnonabr30BaHUE BEIIECTB U
XUMHYECKUX PEaKiuii B OBITY

113 HoBbie MaTepuanbl 1 TEXHOJIOTHH.
[TpuHIMTIBI «3ENEHON XUMUN

114 XuMHUS U 3I0pPOBHE




115

XUMHUYECKOE 3arpsi3HEHUE
OKpyxaromen cpeasl. [lonsTue o
IIPEJIENbHO AONYCTUMOM KOHIIEHTpalUH
Bemects (I1/1K)

116

OKOJIOTHUYSCKHE HpO6J'IeMI>I, CBJA3aHHBIC
C COCMUHCHHUAMMU YIJIE€pPOJa, a3oTa,
CCPhI, TSKENBIX MeTalJIoB.Pollb XumMun
B PCHICHUHU 3KOJIOTHICCKUX np06neM

117

Ileproguyeckuil 3aK0H U
[lepunonnueckas cuctemMa XUMHYECKHX
AJIEMEHTOB B CBETE TEOPUU CTPOEHUS
aroma

118

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XHUMUYECKUX JICMEHTOB U MX
COEIMHEHM B IEPHOJaX U IpymnIax

119

CTpoeHue BeecTBa B TBEPAOM,
JKUJIKOM U Ta3000pa3HOM COCTOSIHHH.
Bunpl xuMudeckoi cBSI3u

120

Knaccudukarus XuMHIECKUX peaKui
10 Pa3JIMYHBIM MMPU3HAKAM

121

HpOFHO3I/IpOBaHI/Ie BO3MOXXHOCTHU
MMPOTCKaHUA XUMHYCCKHUX npeBpameHHﬁ
B PA3JIMYHBIX YCIIOBUAX HAa OCHOBC
HpeI[CTaBHeHI/Iﬁ XUMHUYECKON KUHETUKH
U TCPMOANHAMUKU.

122

XUMHUYECKUE PEaKIMM B pacTBOpax.
I'mpponus conen




CBoiicTBa KMCJIOT, OCHOBAaHHH U COJICH B

123 CBETE MpECTABICHUN 00 1
AIEKTPOTUTUIECCKON JUCCOITUAITIT

124 OKHCTUTENEHO-BOCCTAHOBUTEIHLHBIC 1
peaxIuu. DIeKTPOIU3.
[Tpaktuyeckas padora Ne 10. Pemenue

125 AKCIIEPUMEHTAIBHBIX 33a/1a4 110 TeME 1 1
«XMMHUYECKUE PEAKLIAN
[TpaxTnueckas padota Ne 11. Pemenue

126 AKCIIEPUMEHTATBHBIX 3a/1a4 110 TEME 1 1
«MeTtasl, HEMETAJUTBI U UX
COCTUHEHUS)

127 PesepBHBIIT ypok 1

128 PesepBHBII ypok 1

129 Pe3epBHBII ypok 1

130 PesepBHbIit ypok 1

131 PesepBHBIi ypok 1

132 Pe3epBHBI ypok 1

133 PesepBHEIiT ypok 1

134 PesepBHBIi ypok 1

135 PesepBHBIT ypok 1

136 PesepBHBIT ypok 1

OBIIEE KOJIMYECTBO YUACOB 136 11




96 KJIACC

Ne n/m

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJabHbIe
padoThbI

IIpakTnyeckue
padoThbI

daTa uzy4eHnus

Ilnan

dakr

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTesibHbIE

pecypchl

Crpoenne aToMOB

ITocnenoBarenbHOCTD 3al10JIHEHUS
3JIEKTPOHHBIX OpOUTaIell aTOMOB
MaJlbIX EPHOJIOB

OcoGeHHocTH 3am0THEHUs
AJIEKTPOHHBIX OpOUTaJIell aTOMOB
OOJIBIINX NTEPUOI0B

CrelieHb OKUCICHUS U BaJICHTHOCTD

Buapl xumMudeckon cBs3u

OOMEHHBII U TOHOPHO-aKIENTOPHBIN
MeXaHU3M 00pa30oBaHUs KOBAJIEHTHOMN
CBsA3H. MeXMONIEKyYIIIpPHbIE
B3aUMOJICUCTBUS

THIBI KPUCTAIIMYECKUX PELIETOK,
0COOEHHOCTH CTPOCHUS
KPUCTAJZIMYECKUX PEHIETOK

3aBHCHUMOCTH CBOMCTB BEIIIECTBA OT
THNA KPUCTAITUIMYECKOU PEIIETKU U
BHUJIa XUMHUYECKOH CBS3U




Krnaccudukanus XuMruueckux
pEeaKuuii Mo pa3IuyHbIM MMPU3HAKAM

10

DHepreTuka XMMHYECKUX PEaKIui.
TernnoBoii 3¢ ekt XuMIIecKoi
peaxiuu

11

3akon ['ecca u ero ciuencTsus

12

BrrurcneHus mo TepMOXUMUYECKOMY
YPaBHEHUIO PEAKINH: TETJIOBOT'O

s dexTa XUMHUIECKON peaKIuu 1o
KOJIMYECTBY BEIlECTBA, Macce WU
00bEMY TpOpearupoBaBIIETro WK
00pa30BaBIIETOCS BEIIECTBA

13

[ToHsiTHE O CKOPOCTH XMMUYECKOM
peaxkiuu. 3aKOoH JIEHCTBYIOIIHUX Macc

14

Oueprus aktuBauuu. [Tonsrue o
kartanuze. epMeHThl. IHrHOUTOPHI.

15

@DakTOpsl, BIUAIOIIKAE HA CKOPOCTh
XMMHMYECKOHN peakuuu

16

[loHsiTHE O XMMHUYECKOM PaBHOBECHH,
npunimn Jle [larense

17

@akTOpbl, BIUSIOIINE HA COCTOSTHUE
XUMHYECKOTO PABHOBECHS.
[Iporno3upoBaHue BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX
MPEBPALLICHUH B PAa3JIMYHBIX
YCIIOBUSIX

18

OKHCIUTENHEHO-BOCCTAHOBUTEIIbHBIC
peaxiuu




19

Baxnbie okucnurenu u
BOoccTaHOBUTENH. [lepMaHranar kamus

20

CBoiicTBa MPOCTHIX BELIECTB —
METAaJJIOB ¥ HEMETAJIOB, KUCIOT B
coseil — B cBeTe MpeCTaBIeHUu 00
OKHMCIINTEIIFHO-BOCCTAHOBHUTEIIBHEBIX
peaKuusx

21

[Ipaktuyeckas padora Ne 1. Pemenne
HKCHEPUMEHTAIBHBIX 33/1a4 110 TEME
«OKHUCTUTENEHO-BOCCTAHOBUTEIILHBIC
peaKIumy

22

Kontponbnas padora Ne 1 o reme
«OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PEAKIIUI»

23

PactBopenue xak uzmnko-
XUMHYECKUU MPOLEece

24

:‘)J'IGKTpOJ'II/ITLI M HEIJICKTPOJIHUTHBI

25

Teopust 5IEKTPOTUTHUECKOM
JTUCCOITHAITUT

26

HouHoe npousBeieHue BObI.
Bonopoanslii nokasareins

27

DIIEKTPOIUTUYECKAS TUCCOIIAALIHS
KHCJIOT, OCHOBAaHHUM U coieit

28

Peakuuu noHHoro ooMeHna

29

CBOICTBA KUCIIOT, OCHOBAHUH U
coJieil B CBEeTE MpeICTaBICHUI 00
IIEKTPOJIMTHICCKON JTUCCOIUAIITN

30

KauecTBeHHEbIE pE€aKuu Ha HOHBI




[IpakTtnueckas padora Ne 2. Pemmenue

31 9KCIIEPUMEHTAJIbHBIX 33134 110 TEME
«QJIEKTPOIUTHYECKAS TUCCOLUALINS»

32 I'unponus coneit

33 Wonnble ypaBHEHUS THAPOIIN3A COJIEH
[IpakTuueckas pabora Ne 3. Pemenue

34 SKCIIEPUMEHTAJIBHBIX 33134 110 TEME
«I'unponus conei»
Boruncnenust Mmacchl mpoayKTa
peaxuu 1Mo U3BECTHOM Macce OJTHOTO

35 13 UCXOIHBIX BELECTB, B3SITOTO B
BHJIE PaCTBOPA, COAEPIKAILETO
ONPENETEHHYIO KOHIIEHTPAITUIO
PacTBOPEHHOTO BEIIECTBA
Kontponbnas padora Ne 2 o reme

36 "DnexTpoauTHIECcKas JUCCOLUALUS.
XUMHYECKHE peaklu B pacTBopax”

37 OO61mas xapakTepucTUKa HEMETaIOB

38 OO11ast xapakTepuCTHKa raJIoreHOB

39 XUMHUYECKUE CBOMCTBA TAJIOTEHOB.
XHUMHUYECKHE CBOWCTBA XJI0pa

40 XnopoBoaopoa. ConsiHas KACJI0Ta
IIpaktuyeckas pabora Ne 4 o Teme

41 "ITomyueHnue CONSTHON KHCIIOTHI,
n3y4yeHue e€ CBOMcTB"

42 [TousTHE O KHCTOPOACOAEPKAITUX

KHCJIOTAaXx XJIopa U UuX COJIAX




Brrancaenus mo YpaBHCHHUAM

43 XUMHUYCCKUAX PEaKIUi, €CITH OJTUH UX
peareHToB JlaH B U30BITKE

m Baxwuerime coeMHEHUS XJ10pa U UX
HaxoXJIeHHE B IPUPOJIE

45 OO01mas xapakTeprcTUKa SJIEMEHTOB
VIA-Tpynmet
CtpoeHue 1 CBOMCTBa IPOCTOrO

46 BEIIIECTBA CEPHI. AJUTOTPOITHBIC
MOJIU(UKAIIIH CEPBI

47 CepoBogopof, CTp(v)eHI/Ie, ¢busnveckue
Y XMMHYECKHE CBONCTBA

48 Oxcupl cepbl

49 CepHucras KUCIIOTa U €€ COJu.

50 CepHas KUCIIOTa U €€ COIU

51 [TpoMbIIEHHOE TOTyYEHHUE CEPHOU
KHCTIOTBI
Haxoxnenue cepbl u €€ coe IMHEHU I

59 B Ipupoe. XMMHUECKOe 3arps3HeHHe
OKpY’Kalollen cpelibl COeUHEHUSIMU
Ccephl
Brrunciienust Maccol MpoayKTa

53 peakLuu Mo U3BECTHOU MacCOBOM
(06bémHOIN) one (%) ero BbIXoAa OT
TEOPETHUYECKH BO3MOXKHOI'O
Brrancrienust MmaccoBoii (00bEMHOIA)

o4 nonu (%) BbIXOa IPOIYKTa peaKIuu

10 M3BECTHOM Macce (00BEMY)




MCXOJTHOTO BEIIECTBA U MPOAYKTA
peaknuu

OO61as xapakTepucTrUKa 3JIEMEHTOB

> VA - rpynnsl

56 A30T, pacpoCTpaHeHHE B IPUPOJIE,
¢du3nyeckrue 1 XUMUYECKHE CBOMCTBA

57 AmMHaK, ero pusnUecKue u
XMMHYECKHE CBONCTBA

58 Conu aMmmoHMS
IIpaktuyeckas padora Ne 5 o Teme

59 "[Tomyyenrne aMMuaKka, H3y4eHHE €ro
CBOWCTB"

60 Oxkcuner azota (I, 11, 111, IV, V)

61 Azorucras kuciora. A30THas
KHCJIOTa

62 [IpombInuIEHHOE MTOTYyYEHUE a30THON
KHCJIOTBI
Hutpatel u HUTpUTEL. XUMHYECKOE

63 3arps3HEeHUE OKPYKarolle cpe/ibl
COEIMHEHHSIMH a30Ta

64 dochop, ammoTponHbIe
Moaudukammu Gocdopa

65 Oxkcupsl pocdopa (IIL, V) u
bocdopnas kucnora

66 ITonsiTHEe 0 MUHEPAIBHBIX

ynoopeHusx. 3arpsi3HeHue




MPUPOHBIX BOJIOEMOB
COCIMHEHMSIMU a30Ta u Gocdopa

Yraepon, ero aJuIoTpOMHbIE

67 .
Moau(UKAIMK U CBOMCTBA
Oxkcuppl yriiepona, ux GU3HIECKue U

68 XUMHYECKUE CBOMCTBA.
DKonorudeckrue mpooieMsl,
CBsI3aHHBIE ¢ OKcuAoM yriepoaa (IV)
[IpakTueckue padboTsl Ne 6 o Teme

69 "TTomyuenue okcuna yriepoaa (IV) u
W3y4YEHUE €ro CBOMCTB"

70 VYronbpHas KUCIOTa U €€ CONu
[lepBoHayanbHBIE TOHATHUS 00

71 OpPraHUYECKUX BEIECTBAX KaK O
COCIMHEHMSX yriiepoaa
[IpupoaHbie HCTOYHUKH

72 YTJIEBOAOPOIOB U UX POJIb B OBITY U
MIPOMBIIILIIEHHOCTH
IToHsATHE O OMOIOrMUECKU BasKHBIX

73 OpPraHUYECKUX BEIIECTBAX — JKHPAX,
Oenkax u yrieBojax

74 Kpemnuii, ero ¢pusnueckue u
XMMUYECKHE CBONUCTBA

75 Oxkcun kpemuus (1V), kxpemHueBast
KHCIIOTa, CHIIUKATHI

76 bop. bopHas kucnora

77 [Ipaktuyeckas padora Ne7. Pemenue

OKCIICPUMCHTAJIbHBIX 3a1a4 110 TCME




«BakHeiimne HeMeTaIIBI U UX
COEINHEHU

78

Brruucnenust maccel (00b€Ma; H.Y.)
MPOAYKTA PEAKIUU TI0 JAHHOU Macce
(00BEMY) HCXOTHOTO BEILIECTBA,
COJIEPKAIIETO OMPENCIEHHYIO
MacCOBYIO JOJIO IIPUMECEN

79

Kontponbnas padora Ne 3 o reme
«BakHeiinme HeMeTaJUIbI U UX
COCTUHEHUS.

80

OO0m1as XxapakTeprucTHKa XUMUIECKHX
9JIEMEHTOB — METAJIJIOB Ha
OCHOBaHUM UX nonokenusd B [ICXD
J.1. MenpaeneeBa

81

Mertannsl A- u b-rpynn

82

Merannuueckas cBsI3b U
METAJIJIMYECKask KpUCTaJInYecKast
pemérka. 3aBUCUMOCTh (PU3NYECKUX
CBOMCTB METAJUIOB OT CTPOEHUS
KpHUCTAJIJIOB

83

O01m1e XUMHYECKUE CBOMCTBA
METAJLIOB

84

OO6mue crmocoOb! MOTyYeHUS
MeTaJlI0B, MeTaiTyprust. CriiaBbl

85

DNEeKTpONINU3 pacIuIaBOB U PAaCTBOPOB
coJiell Kak OJIUH U3 CIoco0oB
TIOJTYYEHHS METAIJIOB




Brrancaenus mo YpaBHCHHUAM

86 AJIEKTPOJIN3a PACILIIABOB M PACTBOPOB
BEIIECTB

87 [TonsiTHE O KOPPO3UH METAIIIIOB
Brrunciienust coctaBa cmecen ¢

88 UCIOJIb30BaHUEM PELICHHS CUCTEM
ypaBHEHU I

89 Pa3znuynble TUMIBI BEIYKMCICHUH 110
YPaBHEHUSIM XUMHYCCKHUX PEaAKITHA

90 Mertambl A-rpyni. [Ilenounsie
METaJLIIBI

o1 Haxoxnenue B npupone. CBoiicTBa
IIEIOYHBIX METAJIIIOB

92 Oxcuabl ¥ THIPOKCUIBI HATPUS U
Kanmust

93 Illenouno3eMeIbHBIC METAIIB

94 Baxneiime coeauHeHns KaJabIus,
CBOICTBa, IPUMEHEHHUE

95 JKEcTkOoCTh BOIBI U CIIOCOOBI €6
yCTpaHEHUs
[Ipaktrueckast padora Ne 8 mo Teme

96 "XKEcTKOoCTh BOABI M METOIBI €6
ycTpaHeHus"

97 AtoMUHMI

08 AmdoTepHbIe CBOWCTBA OKCUAA U

THUAPOKCHU A AJIFOMUHUS




OO0m1ast XxapakTepucTuKa METaJLIOB b-

99
rpynin (MoOOYHBIX TOATPYIIN)

100 [lepBoHayanbHbIE IPEACTABICHUS O
KOMIUICKCHBIX COSAMHECHUSIX

101 Mens u cepedpo

102 [IpencraBnenust 00 aMMHUAYHBIX
KOMILJIEKCax cepedpa u Meau

103 Huak

104 AM@oTepHbIe CBOMCTBA OKCHJIA U
TUIPOKCH/IA ITTHKA

105 Kenezo
Oxcupl, THAPOKCUIBI U COJIH JKEJIe3a

106
(IT) u xene3a (III)

107 UyryH u cTanbp — CILIaBbI JXKejes3a
[Ipaktuyeckas padora Ne 9. Pemenue

108 9KCIIEPUMEHTAIbHBIX 33124 10 TEME
«BaxHeumme MeTajIbl U X
COEJIMHEHUS
Brruucnenus cocraBa cmecen ¢

109 HCIIOJIb30BAaHUEM PEIICHUS CUCTEM
YpaBHEHUI

110 PaznuuHble TUIIBI BBIYMCICHUH 11O
YPaBHEHUSM XUMHUYECKUX PEaKIui
Kontponbnas pabora Ne 4 o reme

111 «BaxHeumme MeTajIbl U X

COCIUHCHUA»




112

besomnacHoe ncnonb30BaHne BEUIECTB
Y XUMHYECKUX peaKkiuil B ObITY

113

HoBbie MaTepuanbl U TEXHOJIOTUH.
[TpuHIUIIBL «3ENEHON XUMUK

114

XUMUS U 310pOBbE

115

XUMHUYECKOE 3arpsi3HEHUE
OKpyxatolen cpeasl. [Tonstue o
MIPENENbHO JOMYCTUMON
koH1eHTpanuu Bemiects (IT1K)

116

DKOJIOTMYECKHE MPOOIJIEMBI,
CBSI3aHHBIC C COSAMHCHUSMHU
yIIIeposia, a30Ta, Cephbl, THKEIBIX
MeTaJuIoB.Pob XUMUH B pelieHun
HKOJIOTHYECKUX TPoOIeM

117

[Teprognueckuii 3aK0H U
[Iepuonuueckas cucrema
XUMHUYECKUX IJIEMEHTOB B CBETE
TEOPUU CTPOECHUSA aTOMa

118

3aKOHOMEPHOCTH B U3BMCHCHUH
CBOICTB XUMHYECKHX YJIIEMEHTOB U UX
COCJIMHEHUI1 B IEPHO/IaX U TPyIax

119

Crpoenue BeniecTBa B TBEPIOM,
YKUJIKOM M Ta3000pa3HOM COCTOSIHUH.
Bunapl XuMHU4ecKoH CBSI3H

120

Kinaccudukanus xumMuaeckux
peakLuil Mo pa3IMvyHbIM MIPU3HAKAM

121

[IpornozupoBaHue BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX




MPEBpAIICHUH B pa3IMYHBIX
YCIOBHUSAX Ha OCHOBE MPEACTaBICHUIN
XUMHYECKON KUHETUKU 1

TEPMOAMHAMUKH.

122 XVMUYECKHE peaKkiliu B pacTBOpax. 1
IM'maponus comneit
CBolicTBa KHCIOT, OCHOBAaHHH B

123 COJICH B CBETE MPEICTABICHU 00 1
AIEKTPOTUTUIECKON JUCCOIUAIITU

124 OKHUCTUTENEHO-BOCCTAHOBUTETIHLHBIC 1
peakuu. DIeKTPOIIu3.

ITpaktnyeckas pa6ora Ne 10.

125 Pemenue skciepuMeHTABHBIX 3314 1
o TeMe «XUMHUYECKUE PEaKITUI»
[Ipaktuyeckas padora Ne 11.

126 Pemenne skcriepuMeHTANBHBIX 3a7a4 1
1o Teme «MeTabl, HeMEeTalTbl U UX
COCIMHEHUS

127 PesepBHbIil ypok 1

128 PesepBHBIi ypok 1

129 PesepBHbIit ypok 1

130 PesepBHbIil ypok 1

131 PesepBHbIil ypok 1

132 PesepBHbIil ypok 1

133 PesepBHEIil ypok 1

134 PesepBHBbIil ypok 1

135 PesepBHEIT ypok 1




136

PesepBHBIil ypok

OBIIEE KOJIMYECTBO YACOB

136

11




9B KJIACC

Ne n/n

Tema ypoka

Koan4yecTBo 4acoB

KonTpoabhbie

Bceero
padoThbI

IpakTnyeckue
padoThI

JlaTta

U3y4eHust

IInan

dakr

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTeIbLHbI
e pecypchbl

CtpoeHue aToMOB

[TocnenoBaTenbHOCTD 3aI10JHEHUS
3JIEKTPOHHBIX OpOUTaNEel aTOMOB
MaJbIX IIEPUOI0B

OCco0EHHOCTH 3aII0THEHUS
9JICKTPOHHBIX OpOUTaJIell aTOMOB
OOJIBIINX TTEPUOIOB

CreneHb OKUCIICHHS M BaJICHTHOCTh

Bunel xuMu4eckoi cBsI3U

OOMeHHBIN 1 IOHOPHO-aKIENTOPHBIN
MEXaHU3M 00pa30BaHUs KOBAJICHTHOM
CBsA3U. MexXMONIeKyIsIpHbIe
B3aMMOZACUCTBUS

THUIBI KPUCTAIIINYECKUX PEIIETOK,
0COOEHHOCTH CTPOCHMUS
KPUCTANIMYECKUX PELIETOK

3aBUCHUMOCTh CBOMCTB BELIECTBA OT
THUIA KPUCTAIUIMYECKON PEIETKU U
BHJIa XUMUYECKOU CBS3U

Knaccudukanus XuMHUYECKUX peakiui
10 Pa3IMYHBIM MPU3HAKAM




10

DHepreTuka XMMHUYECKUX PEaKIIui.
TennoBoii 3¢ hekT XuMHUecKoi
peakuuu

11

3akoH ['ecca u ero ciencTBus

12

Brrarcnenust o TepMOXUMHUYECKOMY
YPaBHEHUIO PEAKIUU: TEILIIOBOT'O

3 dexra XuMHUIECKOI peaKIuu 1o
KOJIMYECTBY BEIIECTBA, MACCE WITH
00BEMY TTpOpearupoBaBIEro WK
00pa3oBaBIIETOCs BEIIECTBA

13

[ToHsITHE O CKOPOCTH XUMHYECKOM
peakuu. 3aKoH JEHCTBYIOIMINX Macc

14

OHeprus aktuBanuu. [lonstue o
katanuze. DepMeHThl. THrHOUTOPHI.

15

@DakTOpBI, BIUAIOIINE HA CKOPOCTh
XUMHUYECKON PEAKLUU

16

[ToHsITHE O XUMHUYECKOM PaBHOBECHH,
npunnun Jle [latense

17

@DaxTOopHl, BIUSAIOLUIME HA COCTOSTHUE
XUMHYECKOT0 PaBHOBECHSI.
[Iporno3upoBanue BO3MOKHOCTU
IPOTEKAHUS XUMUYECKUX
MPEBpALICHUI B Pa3IMUHbIX YCIOBUSIX

18

OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC
peakuuu

19

Ba)xHbple OKUCIUTEN U
BOCCTaHOBUTENM. [lepMaHTraHaT Kanust




CBoiicTBa NPOCTHIX BEIIECTB —
METAJIJIOB M HEMETAILIOB, KUCIIOT U

20 coJieil — B CBeTe MPEICTaBICHUI 00
OKHUCJIMTEIbHO-BOCCTAH OBUTEIBHBIX
peaKIusx
[Tpaktuueckas padora Ne 1. Pemenne

21 HKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«OKHUCIUTENHHO-BOCCTAHOBUTEIIbHbBIE
peaKkuumn»

KonTponbsHas padora Ne 1 o Teme

22 «OCHOBHBIEC 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX PEAKIIHII»

93 PacTBopenue kak pU3nKO-XUMHUYIECKUI
npouecc

24 DJIEKTPOJIUTHI U HEIJIEKTPOIHUTHI

o5 Teopus 27IEKTPOIUTUYECKON
JUCCOLIAUU

26 HonHoe npousBeneHne BOJIbI.
Bonopoansiii nokaszarenb

97 DIIEKTPOJINTUYECKAS TUCCOLUALINS
KHCIIOT, OCHOBAaHUM U CoJIei

28 Peakuun nonnoro ooMena
CBoiicTBa KHCJIOT, OCHOBAaHUH U COJICH

29 B CBETE IPEICTaBICHUN 00
3JIEKTPOJIUTUYECKON JUCCOLMALIIT

30 KauecTtBeHHbI€ peakiii Ha HOHbI




[TpaxTtuueckas padora Ne 2. Pemenne

31 AKCTIEPUMEHTAJIbHBIX 33724 10 TeME
«INEKTPOTUTUYECKAS TUCCOLIAALIUS

32 IM'unponus coneit

33 Honnble ypaBHEHUS TUIPOTIN3A CONEH
[IpakTuueckas padora Ne 3. Pemenue

34 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeME
«'upponus conen»
Brruncnenus macchl mpoayKTa
peaxiuu o U3BECTHOM Macce OJTHOrO

35 U3 UCXO/IHBIX BEIIECTB, B3SITOrO B BUJIE
pacTBopa, COepKaliero
ONPENENEHHYIO KOHI[EHTPAIAIO
pacTBOPEHHOTO BEILIECTBA
KonTponbnas padora Ne 2 o reme

36 "DIeKTpONUTHYECKAS JUCCOLUALIHS.
XUMHUYECKHE Peakiinu B pacTBopax"

37 OO61mas xapakTepucThKa HEMETaNIOB

38 OO11ast XapaKTepUCTHKA raJIoreHOB

39 XUMHUYECKUE CBOMCTBA TAIIOTEHOB.
XHUMHYECKHE CBOMCTBA XJI0pa

40 Xnopooaopoa. ComnsiHast KUCIIOTa
[IpakTuyeckas padora Ne 4 mo Teme

41 "TTomy4yeHune COMTHON KUCTOTHI,
u3ydeHue e€ CBOMCTB"

42 [TonsiTHE O KHCITOPOACOAEPKAIIUX

KHCJIOTax XJiopa U UX COJIsIX




Brrancnenus no YpaBHCHUAM

43 XUMHYECKUX PEaKIIHi, €CITU OIUH UX
peareHToB J1aH B H30bITKe

m Baxueiimme coeqMHEHUS XJI0pa U UX
HAXOXJICHUE B MPUPOJIC

45 OO011ast XapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynibl
CtpoeHue 1 CBOMCTBA TPOCTOrO

46 BEIIECTBA CEPbI. AJTOTPOITHBIE
MOJU(HUKAIIMU CEPBI

47 CepoBogopo, CTp(v)eHHe, ¢busnueckue
U XUMHUYECKHE CBOWCTBA

48 Oxkcupsl cepbl

49 CepHucTas KUCJIOTa U €€ COJIN.

50 CepHas KUCIIOTa U €€ CONU

51 [IpombInIUIEHHOE MTOTYyYEHNE CEPHOU
KHCJIOTBI
HaxoxnieHue cepsl 1 €€ COeIMHEHUN B

59 npupojie. XUMHUYECKOE 3arpsi3HeHNe
OKpY>KaloIlen cpebl COETUHEHUSIMU
cepbl
Brerunciienust Macchl MpoayKTa

53 peaKLuy 1O U3BECTHOM MaccoBOii
(06péMHOIT) mome (%) ero BeIxona ot
TEOPETUYECKH BO3MOKHOTO
Boruncnenus maccoBoit (00bEMHOI)

o4 104 (%) BbIXO/A MPOIYKTa peakluu

10 U3BECTHOM Macce (00BEMY)




UCXOJTHOT'O BEIIECTBA U TIPOIYKTA
peaknuu

OO61mas xapakTepucTHUKa 3JIEMEHTOB

> VA - rpyninsl

56 A30T, pacipocTpaHEHHUE B IPUPOJIE,
¢du3nueckue U XMMUYECKUE CBOWCTBA

57 AMMHaK, ero Gu3NIecKue u
XUMHYECKHEe CBOICTBA

58 Conu ammoHUs
[IpakTuyeckas padora Ne 5 mo Teme

59 "Tlonmy4yeHne aMmmMuaka, U3ydeHue ero
CBOMCTB"

60 Oxkcunsr azota (I, 11, 111, IV, V)

61 A3otucTas Kucinora. A30THas KUCJIOTa

62 [IpombIlIEeHHOE MOTyYeHUE a30THON
KHCJIOTHI
Hurtpatel u HUTpUTEL. XUMUYECKOE

63 3arpsi3HEHUE OKPYIKAIOMIEH cpeIbl
COETMHEHHSIMH a30Ta

64 docdop, annoTponHble MOAUDUKAITUT
docdopa

65 Oxcuapl pocdopa (111, V) u
dbocdopHas kucinora
[ToHsiTHE O MUHEPATBHBIX y00pEHUSX.

66 3arpsi3HEHUE IPUPOTHBIX BOJTOEMOB

COCIMHEHHAMU a30Ta U Gocdopa




67

VYraepon, ero alIoTpONHbIE
MoJu(UKALUK U CBOMCTBA

68

Oxkcuppl yriepona, ux Gpu3nueckue u
XMMHYECKHE CBOMCTBA.
DKONIOru4ecKue mpooIeMsl,
CBsI3aHHBIE ¢ oOkcuioM yrieposa (IV)

69

[TpaxTrueckue paboTel Ne 6 o Teme
"TTonyuenue oxcuaa yriepona (IV) u
M3y4YeHHUE ero CBOMCTB"

70

VYroapHas KUCIIOTa U €€ COIU

71

[TepBoHaYaNbHEIC TOHATHS 00
OpraHUYEeCKUX BEIIECTBAX KaK O
COEIMHEHMSX YIiiepoa

72

[IpupoaHble NCTOUHUKH
YTJIEBOAOPOIOB M UX POJIb B OBITY U
IPOMBIIUIEHHOCTH

73

TTousTre 0 OMOIOrNYECKHA BaKHBIX
OpPraHUYECKUX BEIICCTBAX — JKHUPAX,
Oenkax W yrieBojax

74

Kpemnunii, ero pusnueckue u
XUMHYECKHE CBOMCTBA

75

Oxkcup kpemuus (IV), kxpemaueBas
KHCJI0TA, CUIIUKATBI

76

bop. bopHas kucnora

77

[IpakTuueckas padora Ne7. Pemenue
9KCIIEPUMEHTAIBHBIX 3334 10 TEME
«Baxaeie HeMeTauIbl U UX
COCIMHCHHUSY




78

Brraucienns maccol (00bEMa; H.Y.)
MIPOAYKTA PEAKLIHH I10 JAHHOU Macce
(00BEMY) MCXOTHOTO BEIIECTBA,
COJIpPIKAIIETO ONPEICIEHHYIO
MacCOBYIO JOJII0 IPUMECEN

79

KonTtponbshas padora Ne 3 o teme
«Baxxueiinme HeMeTanIbl U UX
COCITUHEHHUSY.

80

OO61mas xapaKTepuCcTUKa XUMUIECKIX
3JIEMEHTOB — METAJIJIOB HA OCHOBAHHUHU
ux nonoxenus B [ICXD J[.1.
MenpaeneeBa

81

Mertannsl A- u b-rpynn

82

Merammueckast CBA3b U
METAJUINYECKas KpUCTaNInYecKas
pemérka. 3aBUCUMOCTb (U3NYECKUX
CBOMCTB METAJUIOB OT CTPOEHHUS
KpPHUCTAJIOB

83

OO01ImMe XMuMUYECKUE CBOMCTBA
METAJIOB

84

O6mue cnocoObl MOTY4YeHUS
MeTajlI0B, MeTayutyprus. CriiaBsl

85

DJIEKTPOIIH3 PACIUIABOB U PACTBOPOB
COJIEH KaK OJMH U3 CIIOCO00B
MONyYEHUS] METAJIIOB

86

Brluucienus o ypaBHeHUIM
3JICKTPOJIN3a PacCIlJIaBOB U PACTBOPOB
BELICCTB




87

ITonsarue o KOPPO3HUH MCTAJLJIOB

Brrunciaenus cocraBa cMeceit ¢

88 UCIIOJIb30BaHUEM PEIICHHS CHCTEM
YpaBHEHUH

89 Paznuynble TUIIBI BBIYUCICHUN 10
YpaBHEHUSIM XUMHUYECKUX PEaKIUi

90 Mertannsl A-rpynn. Hlenounsie
METaJLTbI

91 Haxoxnenue B npupone. CpoiicTBa
ICJIOYHBIX METAIIOB

92 OKcHIBl ¥ THAPOKCHUIBI HATPUS U
KaJTus

93 [{emouHO3EMETBbHBIE METAJLIBI

94 Baxneinme coemMHEHNS KaJbIH,
CBOMCTBA, IPUMEHEHUE

95 JKéctkocTh BOJIBI U CITOCOOBI €€
yCTpaHEHUS
[IpakTuyeckas padora Ne 8 mo Teme

96 "YKEcTKOoCTh BOIBI U METOEI €6
ycTpaneHus"

97 AFOMUHUHT

08 AMdoTrepHbIC CBOCTBA OKCHAA H
TUIPOKCUIA ATFOMUHHMS

99 OO0mras xapakTepucTuKa MeTaioB b-
rpymi (MOOOYHBIX MOATPYIII)

100 [TepBoHavanbHBIC TPEACTABICHHS O

KOMIIIICKCHBIX COCAMHCHUAX




101 Mens u cepedpo

102 [IpencraBnenust 060 aMMHUAYHBIX
KOMILJIEKCax cepedpa u Mmeau

103 [uak

104 AMdoTrepHbIC CBOWCTBA OKCHAA H
TUIPOKCH/IA ITMHKA

105 XKeneszo

106 OKcuIbl, THIPOKCHUIBI U COJIH JKeTe3a
(IT) u xene3a (III)

107 UyryH u cTtajab — CIUIaBbI JKenes3a
[Ipaktuueckas padora Ne 9. Pemenne

108 HKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«Baxxneiinme MeTaaiabl U UX
COCIMHEHUSY
Brrancnenns coctaBa cMece ¢

109 WCIIOJIb30BaHUEM PEIICHHS CHCTEM
yYpaBHEHUU

110 PaznuunHbie TUIBI BEIUMCIICHUH 110
YpaBHEHUSM XUMHUYECKUX peaKIuit
Kontponbnas padora Ne 4 o reme

111 «BaykHeHIe MeTajIbl U UX
COCIMHEHMSDY

112 be3omacHoe ncnons30BaHNEe BEIIECTB U
XUMHUYECKUX PeaKluil B OBITY

113 HoBblie maTepualibl ¥ TEXHOIOTHH.
[TpuHIUIIBI «3€TEHONH XUMUKY

114 X¥MHS U 310pOBbE




115

XUMHUYECKOE 3arpsi3HEHUE
OKpyxaroten cpeasl. [Tonstue o
MPEAETbHO JOMYCTUMOMR
koH1eHTparuu Bemects (ITK)

116

DKONIOru4ecKue mpooIeMsl,
CBSI3aHHBIE C COCIMHEHUSIMU YTIIEPO/a,
a30Ta, Cepbl, TAKETBIX METAIIOB. POIIb
XMMHH B PELIEHUH IKOJIOTMYECKHUX
npooyiem

117

[lepuoguyeckuii 3aK0H U
[Tepuonuueckasi cucTeMa XUMHYECKUX
3JIEMEHTOB B CBETE TEOPUHU CTPOCHHUS
aroMma

118

3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XMMUYECKUX JIEMEHTOB U UX
COCIMHEHM B IIEPUOAAX U IPYIIIax

119

Ctpoenue BeliecTBa B TBEPAOM,
KUJKOM U Ta3000pa3HOM COCTOSIHUU.
Bunpr xuMudeckoi cBsI3U

120

Knaccudukanys XuMAYeCKUX peakIiui
10 Pa3IMYHBIM MPU3HAKAM

121

[Iporno3upoBanue BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX
MPEBPAICHHI B PA3IMYHbBIX YCIOBUIX
Ha OCHOBE IMPEICTABICHUN
XUMHYECKON KHHETUKH U
TEPMOJIMHAMHUKHU.




Xumudeckue p€aKu B paCTBOpax.

122 . 1
I'mpponns conen
CBoiicTBa KHCJIOT, OCHOBAaHHMI M COJICH
123 B CBETE MpeACTaBIeHUIN 00 1
AIEKTPOIUTUYECKON TUCCOIUAIIUU
124 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC 1
peaxIu. DIeKTPOIIH3.
[Tpaxtuueckas padora Ne 10. Pemenue
125 SKCIEPUMEHTAIBHBIX 337a4 10 TEME 1 1
«XUMHYECKHE PEAKLIUI
[Ipaxruyeckas padora Ne 11. Pernenue
126 9KCIIEPUMEHTAIBHBIX 3334 10 TEME 1 1
«Mertanbl, HeMEeTaJlJIbl U UX
COCIMHEHUS
127 PesepBHblil ypok 1
128 PesepBHbIil ypok 1
129 PesepBHBIN ypok 1
130 PesepBHBIi ypok 1
131 PesepBHbIit ypok 1
132 PesepBHbIil ypok 1
133 PesepBHbIit ypok 1
134 PesepBHbIil ypok 1
135 PesepBHEI ypok 1
136 PesepBHEIi ypok 1
OBILIEE KOJIMYECTBO YACOB I10 136 1

[NPOT'PAMME




JIner koppexkTupoBKH padoyeii nporpamMmmbl 8A kjacca

ypoka

Jara

I10 OCH.
KTII

Hara
(bakT.mpoBeIcHUS

Tema

KonuuectBo
4acoB

ITo Hano
JIaHy

[IprurHa KOPPEKTUPOBKH

Cnocob KOppeKTUPOBKH




JIncr koppexkTHpOBKH padoyeii nporpammbl 8b kiracca

ypoka

Jara

I10 OCH.
KTII

Hara
(bakT.mpoBeIcHUS

Tema

KonuuectBo
4acoB

ITo Hano
JIaHy

[IprurHa KOPPEKTUPOBKH

Cnocob KOppeKTUPOBKH




JIncr koppekTHpOBKH padoyeii nporpamMmmbl 8B ki1acca

ypoka

Jara

I10 OCH.
KTII

Hara
(bakT.mpoBeIcHUS

Tema

KonuuectBo
4acoB

ITo Hano
JIaHy

[IprurHa KOPPEKTUPOBKH

Cnocob KOppeKTUPOBKH




JIncr koppekTHpOBKH padoyeii nporpamMmmbl YA kiacca

ypoka

Jara
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