MUWHHUCTEPCTBO IMPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUU
MunuctepcTBo oOpasoBanust Upkyrckoii 00/1acTu
JenmapramenT oOpasoBanus r. Upkyrcka

PACCMOTPEHO

3acenanue xKapeaps
CCTCCTBCHHBIX HAYK

E.H. Mamenosa
[Ipotokomn Nel ot «29»
aBrycra 2023 r.

MBOY I'umua3zus Ne44 r. UpkyTcka

COI'-TACOBAHO YTBEPXIEHO
3am.qupektopa no HMP Hupekrop

I'.T"Konecnesa T.M.I'pebennukoBa

«29» aBrycra 2023 . ITpuka3 Ne 121/0/1 ot «30»

aBrycrta 2023 r.

PABOYAS ITPOI'PAMMA

(ID 410984)

yueOHoro npeamera « XuMus»» (yriy0JeHHbI YPOBEHb)

JU1s1 oOyyaromuxcs 8 — 9 kimaccon

Hpkyrek, 2023



INOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1Mo XUMHHM OCHOBHOTO o00IIero oOpa3oBaHus (yriryOJ€HHBIH YpPOBEHB)
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yabTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTeilbHOMN
IporpamMmMbl OCHOBHOT'O 0011Iero oopaszoBanus, npeacrabieHHpix B PI'OC 000, ®OIT OO0 ¢
yueToM ¢enepaabHoi pabodeil mporpaMMbl BOCTIUTAHHSL.

[Tporpamma mo xumun pazpaboTaHa ¢ IeIbI0 OKa3aHUs METOJMYECKOM TTOMOIIH YUUTEIIO B
co3aHuu pabouel mporpaMMsl 10 y4eOHOMY MTPEIMETY.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0Iel cTpareruu OOydeHus,
BOCIIUTAaHUS W pa3BUTHs OOYYAIOMIMXCS CPEACTBAMU Y4YEeOHOrO TIpeAMEeTa, OIpeeNseT
00s3aTeNIbHOE IIPEIMETHOE COJEPIKAHUE, €r0 CTPYKTYpY IO pa3fesiaM U TeMaM, paclpeesieHue
0 KJIaccaM, PEKOMEHIyEeMYIO IOCIeI0BaTeIbHOCTh U3YUEHHSI XUMHH C YI€TOM MEXIIPEIMETHBIX
U BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTo Tpoliecca, BO3PACTHBIX OCOOEHHOCTEMH
oOyyaromuxcs. B mporpamMmme mo XMMHM yYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO IpeaMeTra B
peanmu3anuy TpeOOBaHWHA K IJIAHUPYEMBIM JHYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pe3ynpraTaM oOydeHHs U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
JEeSTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

W3ydyeHne XMMHMM Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs OPUEHTHPOBAHO Ha
OOMIEKYIbTYpHYIO ~ TOJATOTOBKY, HEOOXOAMMYIO JUISI  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, PAa3BUTH HHTEUIEKTYaJIbHBIX CHOCOOHOCTEH M HWHTEpEecOB OOy4arommxcs, Ha
MPOJOHKeHHE 00yUeHHUs Ha YPOBHE CpeIHEro 001ero oopa3oBaHusl.

3HaHUE XUMUH CITY)KHT OCHOBOW /I (POPMUPOBAHHSI MUPOBO33PEHHS 00YYaAIOIIETOCs, €T0
NPECTaBICHUN O MAaTEPHUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
MPEJICTABJICHUSI O MPEBPAIICHUSX YHEPTUH U BEUIECTB B MPUPOJIE, O MYTAX PEHICHUS INI00ATbHBIX
npo0yieM  yCTOMYMBOrO  pa3BUTHS ~ YeJNOBEYECTBA  —  CHIPbEBOM,  JHEPreTUYECKOM,
IPO/IOBOJILCTBEHHOM  TpoOieM, MpoOJeMBbl  JKOJOTHYECKOH  0e30macHOCTH, mpolieM
3/1paBOOXPaHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peau3alii BO3MOKHOCTEH JUIsl cCaMOpa3BUTHS U (POPMHUPOBAHUS KYIbTYPbI
JUYHOCTH 00YyYaroImuxcs, ux o0uiei u GyHKIMOHAIbHOW IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUSI U TBOPYECKHX CIIOCOOHOCTEH 00YJaroIuXcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeabHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAaKOMUT CO CIEIU(PHUKON HAyYHOTO MBINUICHHUS, 3aKJIaIbIBAET OCHOBHI NIPECTABICHUN O
€IMHCTBE MPUPOABI U YEJIOBEKa, SABJSETCS KIIOYEBBIM ATAOM B (POPMUPOBAHMU €CTECTBEHHO-
HaY4YHOI rpaMOTHOCTH 00YyYaroImuXcs;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTMYeckoe oOpa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMH XMMHMU 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
npeaMeTa, KOTOPBIN SIBISIETCS MEAarorHuecKy aJalTHPOBAHHBIM OTPAKEHHEM OIPEEICHHOTO
JTarna pa3BUTHS XUMUH.

VYray6néHHbIN Kypc XMMUHA OCHOBHOTO O0IIEro 00pa3oBaHMsl OPHEHTUPOBAH HA OCBOCHUE
00y4aroIyUMHUCs CUCTEMbI ME€PBOHAYANBHBIX MOHATHH XMMUHU, OCHOB HEOPraHWYECKON XUMHH,



OCHOBOIOJIATAIONIMX MpPEICTaBICHU oOmell XUMHUM U OTAEJIbHBIX 3HAUUMBIX MOHSATUMN
OPraHU4YEeCKON XUMHH.

CtpyKTypa coaep:KaHHsl MPOTPaMMbI 0 XUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CopepxaHue CKJIQAbIBACTCS M3 CUCTEMbI MOHATHI O XMMHYECKOM
9JIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckoi peakuuu. OOe 3TU CHUCTEMBI
OpraHU30BaHbI M0 MPUHIUITY MOCIEAOBATEIILHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TECOPETUUYECKUX
IIPEJICTaBICHUM Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepunonnueckoro 3akona /.M. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

YYEHHS O CTPOCHHH aTOMa U XUMUYECKOH CBSI3H;

NpeCTaBICHUN 00 JIEKTPOTUTHUECKON AUCCOLUAIMH BEIIECTB B PACTBOPAX;

0 XMMHUYECKOW KMHETUKE U TePMOJIUHAMUKE.

B ocHOBY TeopeTHUeCKMX 3HAaHUN TIOJOKEHBl SMIUPHUYECKUA IMOJIyY€HHBIE (DAKTHI.
Teopernueckre 3HAHMS PA3BUBAIOTCA IOCIEIOBATEIBLHO OT OJHOTO YPOBHS K JAPYroMy U
o0ecreunBarOT 00yJaIOIUMCSI BO3MOXHOCTh OOBSCHATH U MTPOTHO3HPOBATH CBOMCTBA, CTPOCHUE
¥ 00J1aCTH MPAKTHYECKOTO MPUMEHEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue copepxKaHus MPOrpaMMbl [0 XUMHUHU IIPOUCXOIUT C UCIIOIH30BAaHUEM 3HAHUH U3
paHee M3YYCHHBIX YUEOHBIX MPEIAMETOB: OKPYKAIIUNA MHp, Onoyiorus, pu3nKa, MaTeMaTHKa,
reorpadus, TEXHOJIOTHS, UCTOPHSI.

[Iporpamma ocHoBHOro oOmmIEr0o o00pa3oBaHus MO XUMHUU (YrIyOJIEHHBIA YPOBEHB)
OpUEHTHpPOBaHA Ha COXpaHEHUE (PYHIAMEHTAIBHOTO XapakTepa o00pa3oBaHUs, CHEHUPUKU
y4eOHOro MpeIMeTa u 00eCIeYeHIe YCIICITHOTO O0YICHHS Ha CIICIYIOIIEeM YPOBHE 00pa30BaHus.
B nporpamme 1o xumun peanu3yeTcsi pa3BUBAIONIas U MPaKTHYECKask HAIIPABJICHHOCTb 00y4YeHUs
xumud, auddepenuuanus 00ydeHus:, BKI0Yaronas npoduibHy0 TOATOTOBKY 00y4alomuXCcs U
MOCIEAYIOIIEE CaMOOTIpeieNieHne B BRIOOpE HampaBieHUs: 00yueHus B IPOUIbHBIX Kilaccax.

Yrny6néHHoe u3ydeHHe XHMHUHM CIIOCOOCTBYET peasi3aluu 3afad NpogecCHOHATBHON
OpUEHTAllMM W HaIlpaBJIEHO Ha IMPEJOCTaBICHHE BO3MOXKHOCTH KaXI0oMy OOydaromeMycs
MPOSBUTH CBOW HHTEIUIEKTyallbHbIE M TBOPYECKHE CMOCOOHOCTH TPU H3YYEHHH YYEOHOTO
npeaMeTa, HEOOXOAMMBbIE [UIs TPOAOJDKEHHs 00pa3oBaHUS U JajbHEHIIeld TpyaoBOi
JeSITEIbHOCTH.

[Iporpamma no xumuu (yriayoJE€HHBIN YpOBEHB) MpeIHAa3HA4YeHA JJIS MCIOJb30BaHUS B
00pa3oBaTeNbHBIX  OpPraHU3AlMSX, PEATU3YIOIUX OporpaMMmbl  auddepeHIMpPOBAaHHOTO
(yrmy6néHHOr0, MPOPHUILHOTO) U3YUEHHUS OTACIbHBIX YIeOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO
o01ero o6pa3oBaHusI.

O6pa3oBarenbHble QYHKIIUN XUMHUU, U3y4aeMOil Ha yriyOJe€HHOM ypOBHE, pEaIU3yIOTCs B
nporecce GOpMUPOBAHUS 3HAHMI OCHOB XMMHUYECKONM HayKd Kak 0O0JacTh COBPEMEHHOTO
€CTECTBO3HAHUS, OOJACTH MPAKTUYECKOM NEATENIbHOCTH YeNOBEKa U OJHOTO M3 KOMIOHEHTOB
MHUpPOBOM KyNbTypbl. 3ajaua y4eOHOTrO IpelMeTa COCTOMT B (OPMHPOBAHUH CHCTEMBI
XUMHUYECKHX 3HAHUN — BaKHEHIINX (haKTOB, MOHATHUN, 3aKOHOB U TEOPETUUYECKUX IMOTOKEHHM,
JOCTYIHBIX 00OOIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B MPHOOIIEHUU K
HAyYHBIM METOJIaM TMO3HAHUS TIPU U3YUYCHUH BEIIECTB U XUMUYECKUX PEaKIHii, HOpMUPOBAHUU U
Pa3BUTHHU TIO3HABATEIBHBIX YMEHUW U CITOCOOOB JEATEIHLHOCTH M MX NMPUMEHEHUH B YUeOHO-
MO3HABATEIbHON U y4yeOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUil OE30MaCHOTO
oOpallieHus ¢ BEIeCTBAMHU B TTOBCETHEBHOM JKHU3HH.

[lenn w3ydeHUsT XUMUU OTPAXKAIOT HANPABIEHHOCTh OOy4YeHHS Ha pa3BUTHE U
CaMOpPa3BUTHE TUIHOCTH, (DOPMUPOBAHHUE €€ HHTEIIEKTA U OOIIEH KYJIbTYPHI.



W3ydeHnne XMMHUM HANIPaBJICHO Ha TOCTHXKEHUE CIEAYIOUINX LEIei:

dbopMUpOBaHHUE WHTEIUIEKTYallbHO Pa3BUTON JHYHOCTHU, TOTOBOM K camMo0Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHSATHIO PEIICHUH, CIOCOOHOW amanTHpOBaThCS K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KHU3HU;

dbopMUpOBaHHE CHUCTEMbl XMMUYECKHUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOU
KapTUHBI MHpPA, KaK OCHOBBI JJIsi MOHUMAHMUSI XMMHYECKON CTOPOHBI SIBJICHUN OKPYKAIOIIETO
MHpPa, OCBOCHHUE S3bIKA HAYKU;

npuoOIIeHne o0y4JarIuXcsi K CaMOCTOSTENIbHOM MO3HABATEILHOM U HUCCIEeI0BATENIbCKON
NESTENIbHOCTH, K Hay4HbIM MeETOJlaM MO3HaHUsS, (OPMUPOBAHHE MOTHBAIIMM W pa3BUTHE
CIIOCOOHOCTEHN K M3YUEHUIO XUMUH;

dbopmupoBanue o0meH (GyHKIMOHAIBHON M €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM
yuclie yMEHUI 00BSACHATh U OLIEHUBATH SBJICHUS OKPYKAIOIIETO MUPA, UCIIOJIb3ys 3HAHUS U OIIBIT,
MOJIyYEHHBIC MPU U3yYECHUU XHUMHUH, MPUMEHSATh UX MPHU PEIICHUH NpoOJieM B MOBCEIHEBHOI
JKU3HU U TPYJIOBOM JESTEIBHOCTH;

pa3BUTHE y OOYYAIOIIMXCS HMHTEpeca K HM3YyYCHUI0O XUMHH WU chepaMm IesTeIbHOCTH,
CBS3aHHBIM C XUMHEH, MOTHBAIMsl K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MPOPMIS U
HAIPaBIEHHOCTHU JAJIbHEHIIIET0 00yUYEeHHUS;

OCO3HAHUE IIEHHOCTH XUMHUYECKUX 3HAHUN B JKW3HU YEJIOBEKA, MOBBIIICHUE YPOBHS
DKOJIOTUYECKON KYJIbTYPhl, HENPUATHE IEHCTBHM, NMPUHOCSIIIMX Bpel OKpYXKaloLed cpene u
3JI0POBBIO JTIO/ICIH;

npuoOpeTeHnue O0yJarOIIMMHUCS OIbITa CaMOIO3HAHMSI, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITIETEHIIHH ), HEOOXOAUMBIX JUIsl Pa3JIMYHBIX BUJIOB JEATEILHOCTH.

Ha yrnybnénnoe nzydenue yueOHOro npeamera «XumMus» oTBoAUTCs 1o 136 yacoB B 8§ u 9
KJ1accax (4 yaca B HEJIEJI0), TO €CTh 2 yaca B Helemto 3a cuét oos3arenbHoi yact OOIT OO0 u
2 yaca 3a cuét yactu OOII OOO, dhopmupyemoit ydacTHUKaMH 0O0pa30BaTEIbHBIX OTHOIICHU.
Bcero 272 vaca 3a qBa roga o0y4eHus.



COJAEP)KAHUE OBYYEHUA

TKJIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

XuMus — BakHasi 00JIaCTh €CTECTBO3HAHUSA W MPAKTHUYECKOM NEATEIBHOCTH YEJIOBEKA.
[Tpenmet xumun. Pons xumun B )xu3HH yenoBeka. KpaTkue cBefeHust 00 MCTOPUU BOZHUKHOBEHUS
Y pa3BUTHS XUMHUH. XUMHS B CHCTEME HayK. Tena u BeniectBa. @U3HMYECKHE U XUMHYECKUE
CBOMCTBAa BEILIECTB. ArperaTtHble cOCTOSHUSA BewecTB. lloHsATHE O TeEopeTnyeckux u
SMIIMPUYECKUX METO/axX IO3HAaHUS B ECTECTBEHHbIX Haykax. lIpencraBieHuss 0 HaydyHOM
MO3HAHUK HA SMITUPUIECKOM YPOBHE: HAOIIOICHUE, U3MEPECHHE, SKCIIEPUMEHT, MOICTUPOBaHNE,
BbIUncieHue. [IpefcTaBienrs 0 HayYHOM MMO3HAHUU HAa TEOPETHYECKOM YPOBHE: HAYYHbBIE (DAKTHI,
npobiieMa, TUIoTe3a, TeOpus, 3aKOH.

S3p1k xumMun. UCTOYHUKHA XUMUYECKON HH(OpMAITUH.

[TonsiTie 0 mMeromax paboOThI ¢ XUMHUYECKUMHU BemiecTBamMu. OOOpyJIOBaHHE MIKOJIHHOU
XUMUYecKo aboparopun. [IpaBuna Ge3omacHOro oOpameHus ¢ BeIEeCTBaMH U JIa00paTOPHBIM
0o0opynoBaHuEM.

Yucteie BemecTBa M cMmecH. [IpupoanHble cMmecu: BO3AyX, MNPUPOAHBIN ra3, HE(PTh,
MPUPOJIHBIE BOJbI, TOPHBIE MOPOALI U MHUHEpabl. [IoHATHE O TOMOTEHHBIX M TETEPOrCHHBIX
cmecsx. CriocoOsl pa3ienieHus cmecei. O4rcTKa BEIIecTs.

BemectBa M XUMUYECKHE pPEAKUUU. ATOMBI M MOJIEKYJbl. XHWMHUYECKHE 3JIEMEHTHI.
CuMBOJIBI XUMUYECKUX 3J€MEHTOB. lIpocThie U cnokHble BeniecTBa. MeTamibl 1 HEMETAJUIbL.
BemectBa MoJIeKyIsipHOTO M HEMOJIEKYJISIPHOTO CTPOSHUS.

Xumuaeckast popmyra. BaJeHTHOCTh aTOMOB XUMUYECKUX DJIEMEHTOB. 3aKOH IIOCTOSTHCTBA
cocrtaBa BemecTB. Onpesenienrne BaJICHTHOCTH 3JIEMEHTOB 10 (opMyliaM OMHAPHBIX COeIMHEHUN
U cocTaBieHue GopMysn OMHAPHBIX COCAMHEHUN MO BAJIEHTHOCTH 3JIeMEHTOB. OTHOCHUTEIbHAs
aTomHasi Mmacca. OTHOCUTENIbHAs MOJIEKYJIsSIpHAst Macca. MaccoBasi 10JiT XUMUYECKOTO JIEMEHTA
B coenquHeHuu. Haxoxaenue npocreiiieit popmysibl BEIECTBA [0 MACCOBBIM JIOJISIM JIEMEHTOB.

KonuuectBo BeniectBa. Monb. MonspHas macca. B3auMocBsi3b KOJIMYECTBA, MACCHI U YUCIIA
CTPYKTYpPHBIX €IMHHUII BeriecTBa. Pacuersl mo ¢opmMynamM XUMUYECKUX coenuHeHuil. MonspHas
Macca CMECH BelecTB. MoJbHas MO XUMHUYECKOTO 3JIeMEHTa B coeanHeHWH. Haxoxmenue
npocreiiiel GopmMysbl BEIIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

ITepnonnyeckas cucrema. Ctpoenne aToMOB. XMMHYECKAsl CBA3b

Crpoenue aromoB. CoctaB aroMHbIX siep. M3oTombl. PagmoakTHBHOCTE. DJIEKTPOHBHI.
DJIeKTpOHHAsT OpOUTaNb. DHEPreTHYeCKHe YPOBHU W TOAYPOBHH aroma: s-, P-, d-opOutanu.
DJEeKTpOHHbIE KOH(QUIypalMd M 3JIEKTpOHHO-Tpaduueckue (Gopmynbl aToMoB. DuU3MUECKUit
CMBICI TIOPSAKOBOIO HOMEPA, HOMEpa MEepUoia U rpynmnsl ieMeHTa. CTpoeHue 3JIEKTPOHHBIX
ob6oiouek aTtomMoB TepBhIX 20 XumMudeckux snemeHToB I[lepmommueckonn cuctemsr J[. U.
MenneneeBa: pacnpefieieHde 3JEKTPOHOB [0 HSHEPreTHUYEeCKUM YPOBHSM, MOJYPOBHSIM H
opouTaIAM.

ONEeKTPOOTPULATENIBHOCTh XMMHUYECKUX DJIEMEHTOB. XHMHMUYECKas CBs3b. Buubl
XUMHUYECKON CBSI3U: KOBAJIEGHTHAs MOJSPHAs CBsA3b, KOBAJICHTHAas HEMOJSpHAas CBS3b, MOHHAs
CBs3b. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON W MOHHOM CBSA3H. DJIEKTPOHHBIE U CTPYKTYpPHBIE
¢dopmybl BemiecTB. KaTHOHBI U aHHOHBI.

Knaccupukanus HeopraHn4ecKux coeuHeHui.



bunapusie coenunenus. [loHaTne m kimaccudukanus OKCHIOB, OCHOBAHHM, KHUCIOT H
CoJIeH, X 3HAUYCHHE.

Kpucrannuaeckne u amopgHbie BemecTBa. THIBI KPUCTALTMYECKUX PEIICTOK: MOHHAS,
aTOMHasl, MOJICKYJISIPHASI U UX XapaKTEPUCTUKH.

Crenenp okucieHus. OmnpeneneHue CTENEHEH OKUCIEHUS aTOMOB B OMHApHBIX
COEIUHEHMAX.

IIpeBpamenus BemecTs.

Ousnyeckue U XMMHUYECKHE SBICHHA. XMMHMUYECKas peakLUus U €€ NPHU3HAKU. Y CIOBUSA
IIPOTEKAaHUS XUMUYECKHUX PEAKIUil. 3aKOH COXPAHEHHUS MacChl BEIECTB. ATOMHO-MOJIEKYJISIpHAs
teopus. JKusnp u gesrenbHocts M.B. JIoMoHOCOBa. XuMuueckue ypaBHeHUs. TUIIBI XUMUYECKUX
peakuuii (COeAMHEHMs, pa3JIoKEHUs, 3aMelleHHs, oOMeHa). PacueTbl N0 XMMHUYECKUM
YPaBHEHUSIM.

DKCIEPUMEHTAIbHOE U3YUEHUE BEIIECTB U SABJICHHUI. 3HAKOMCTBO C XUMUYECKON TTOCY/I0M,
¢ paBUJIaMU paboTHI B TAOOPAaTOPHH U IpUEeMaMy 0OpaIieHus ¢ 1a00paTOpPHBIM 000PYAOBaHUEM.
N3yuenue u onucanue (pU3NYECKUX CBOMCTB 00pa3l0B HEOPraHUYECKHUX BEIIECTB — METAJUIOB U
HemertaioB. HaOmronenue ¢usnueckux (maaBjieHue BOCKa, TasiHUE JIbJa, pacTUpaHHUeE caxapa B
CTYIIKE, KUIICHUE W KOHJAEHCAUs BOJbl) U XMMHUYECKUX (TOpEHUE CBEYH, MPOKATMUBAHUE MEIHON
IIPOBOJIOKH, B3aUMOJIEUCTBUE COABI HJIM MEJIa C COJITHOM KHUCIO0TO) siBneHuil. O3HaKOMJIEHHE C
oOpa3uaMu BewlecTB KojauuecTBoM 1 Moib. HaGmroneHnue M onucaHue NPU3HAKOB MPOTEKAHUS
XUMHUYECKHX peakluil (pa3jiokeHHe caxapa, B3aUMOJEHCTBHE CEpHOM KHUCIOTHI C XJIOPUIOM
Oapusi, moiaydeHue U pasioxkeHue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMoOJEHCTBUE
ene3a ¢ pactBopoM coiu meau (II). M3ydenue crmocoOoB pasneneHusi cMecei (C MOMOIIbIO
MarHuTa, GUIbTPOBaHME, BbIIAPUBAHUE, TUCTUIIALM, XpoMaTorpadus), IpOBEAEHUE OUUCTKU
noBapeHHOH conu. HalmroneHne M onucaHue ONbITOB, WILTIOCTPUPYIOIIUX 3aKOH COXpaHEHUs
MAacCBhl.

8 KUIACC

Yruy0nenue u cucTeMaTH3alnusi BOIPOCOB Kypca 7 Kjacca

Ilepuoauyecknii 3axoH u Ilepuoanueckasi cucrema xumudeckux djiaementos JI. M.
MemnpeieeBa

Crpoenne aToMOB. XuMHuecKkas cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLINN.

[lepBble MOMBITKM KJIAcCU(PUKALMKM XUMHUYECKUX djeMeHToB. I[loHsTHe o rpynmax
(ceMelicTBax) CXOAHBIX 3JIEMEHTOB: IIEJIOYHBIX U IIEIOYHO3EMEIbHBIX METalljaX, rajoreHax,
MHEPTHBIX (OJIarOpOJHBIX) razax. OJEMEHTbI, KOTOpble 00pa3yloT amM@oTepHbIE OKCUIbl U
TUAPOKCHUJIBI.

[Tepuognuecknii 3akoH. OtkpeiTue Ilepmonnueckoro 3akoHa. Ilepmonmdeckass cucrema
xummnueckux snemeHtoB [I. . MenneneeBa. KopoTkonepruoanas u AnuHHONEpHOIHAS (HOPMBI
tabmuiel «llepuonnueckas cucrtema xumudeckux siaemeHtoB JI. 1. MenaeneeBay. [lepuoast u
rpynsl (A- u b-rpynmsr).

®dusnueckuit cmeici [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH U3MEHEHUs paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TpynmnaMm H nepuojaM. MI3MeHeHne KHCIOTHO-OCHOBHBIX CBOMCTB
COECIMHEHUI XMMHUYECKUX IEMEHTOB B IEPUOAAX M Ipynmnax. XapaKTEepUCTUKAa XMMHUYECKOTO
AJIEMEHTA I10 €ro NnouoxxeHuro B Ilepuonnueckon cucreme . . Menneneesa.



3nauenue Ileprnonnueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHYECKUX AJIEMEHTOB
JUIs pa3sBUTHs HayKH U npakTuku. J[. 1. Mennenees — ydeHbll U IPaskIaHUH.

DNEeKTPOOTPULIATEILHOCTh ~ XUMHUUYECKUX  DJIEMEHTOB. XHMHYECKas CBs3b. Bujbl
XMMHYECKOW CBSI3M: KOBAJICHTHAsl MOJISIPHAsi CBsI3b, KOBAJEHTHAs HEMOJISIpHASI CBSI3b, MOHHAS
CBs3b. MeXxaHu3Mbl 00pa30BaHUs KOBAJICHTHON M MOHHOM CBSI3U. DJICKTPOHHBIC M CTPYKTYPHBIE
dbopmyiiel BemecTB. KaTHOHBI M aHUOHBI.

Kpucrannuaeckne u amopgHbie BemecTBa. THIBI KPUCTALIMYECKUX PEIICTOK: MOHHAS,
aTOMHAasl, MOJICKYJISIPHASI U UX XapaKTEPUCTUKH.

Baxuelilue npeacraBuTe/ M HEOPraHMYECKUX BeLeCTB

[IpeacraBnenuss o razax. Bo3gyx — cmech ra3zoB. CoctaB Bo3ayxa. 3akoH ABOTrajpo.
Monsipablii 00b€M Ta30B. OTHOCHTENbHAs IUIOTHOCTh razoB. OmnpeneneHUE OTHOCUTEIbHON
MOJIEKYJISIPHOM Macchl ra3000pa3HOro BELIECTBA 10 M3BECTHOH OTHOCUTENBHON IIOTHOCTH.
OOBbEMHBIE OTHOLLIEHUS Ta30B IPU XUMUUECKHUX PEAKIIMSIX.

Kucnopon — snemeHT u mnpoctoe BemiectBo. HaxoxkzneHue kucinopoja B INPUPOJE,
du3nyeckrue ¥ XUMUYECKHEe CBOMCTBA (peakIMK ropeHus U okuciaeHus). [Ipoueccsl okucIeHus B
xuBoi mnpuposae. Oxcunbl. IIpumenenue kuciaopoga. CrocoObl MOMYyYEHHsS KHUCIOpOAa B
naboparopun M mnpombliiuieHHOcTU. [loHsTne o karamuzarope. KpyroBopor kucnopona B
npupoze. O30H — ajutoTporHas MoAuQuKanus Kuciaopoaa. O30HOBBIN CIIOM, €ro 3HAYCHHUE IS
KHUBBIX OpraHn3MoB. Pa3pyiieHne 030HOBOro Ciosl.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
HAOTEpMUYECKUE peakuuu. TomnuBo. Vcnosnp3oBaHue yris M MeTaHa B KayecTBE TOILIMBA.
3arpsizHenue Bosayxa. [lonarue o mapHuKoBOM 3¢ dekTe.

Bonopon — 3nemeHT 1 npocroe BemecTBo. Haxoxenue Bogopoia B mpupoe, Gpuandeckue
U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObl NoiydyeHus. IIoHsATHEe O KHCIOTaX U COJSX.
Hcnonp30BaHre BOOPOA B KAU€CTBE TOILJIMBA.

Bopna. ®usnueckue cBoiictBa BoAbl. Bona kak pactsopureins. PactBopsl. HackleHHse 1
HEHaCBILIICHHbIE pacTBOpbl. PacTBopuMocTh BemecTB B Boae. DakTopel, BIMSIOIME HA
pPacTBOPUMOCTh TBEPABIX M Tra3000pa3HbIX BeniecTB. CrocoObl BBIPAKEHHSI KOHLIEHTPALMH
pPacTBOPOB: MaccoBasi 10Jisl paCTBOPEHHOTO BELIECTBA, MOJISIpHAst KOHIIeHTpalus. Poib pacTtBopoB
B IIPUPOJIE U B )KM3HH YEJIOBEKA.

Xumnueckue cBoiictBa Bojbl. Ilonste 00 ocHoBaHusx. IloHarue 00 wHAMKaTOpax.
KpyroBopot Bojibl B mpupoje. 3arps3HEHUE TPUPOIHBIX BOJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOI.

Knaccudukanuss nHeopranmyeckux coenuHeHuid. Oxcuapl. Kriaccudukaruss OKCHIOB:
conmeoOpa3yromue  (OCHOBHbBIE,  KHUCJIOTHbIE, aMm(OTEepHbIE) U  HecojeoOpa3yrollue.
MexayHapo/iHass HOMEHKJIATypa OKCUIOB. TpHUBHaibHbIE Ha3BaHUS OKCHJIOB. Du3nueckue u
XapaKTepHblE XMMHYECKHE CBOMICTBA OKCHJOB (B3aMMOJEHCTBHE C BOAOW, C KHUCIOTaMH U
OCHOBaHUSIMH, C IpYTUMH oKkcugamu). [lomyuenue okcuios.

[TonsiTe O THIPOKCHIIAX — OCHOBAHMSIX U KHUCIOPOJCOJEPKalINX KHCIOTaxX. KuciaoThI.
Knaccugukanus kucinor. MexayHapoaHass HOMEHKJIAaTypa M TPUBUANbHBIE HA3BaHUS KUCIOT.
@u3nyecKkue M XUMHUYECKHE CBOMCTBA KHUCJIOT (B3aUMOJICHCTBUE C METaIaMU, C OKCHIAMH
METaJIJIOB, OCHOBaHUSIMHU U cosisimu). Pan aktuBHoctu merayuioB H.H. bekerosa. Ilomyuenue
kucaoT. Kuciorel B npupoe, IpUMEHEeHNEe BaXKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukaiuss OCHOBaHMM: IIEOYM U HEPACTBOPUMBIE OCHOBAHUS.
MexayHapoiHasi HOMEHKJIaTypa OCHOBaHMU. TpuBHaiIbHbIE Ha3BaHUS ocHOBaHMi. [llemoun, nx
CBOIcTBa (B3aMMOJEHCTBHE C KHUCIOTHBIMH OKCHUJAMH, KHUCIOTaMH W COJSIMH) U CIOCOOBI



nosydeHus. HepacTBopuMble OCHOBaHMsS, WX CBOWCTBA (B3aMMOJECHUCTBHE C KHCIOTaMH) U
cnocoObl nosyueHusi. AmdorepHocts. [loHsTHe 00 amdoTepHBIX THMAPOKCUAAX (Ha mpumepe
TUAPOKCUIOB LIMHKA U aJIOMUHUSA): XMMHUYECKHUE CBOMICTBA (B3aUMOJEHCTBUE C KUCIOTaMU U
HIeJI04aMu) U MOJIy4YEHHUE.

Conu (cpeanue, KUCible, OCHOBHBIC, IBOMHBIC). MexayHapoaHas HOMEHKIIaTypa COJICH.
TpuBuanbHble Ha3BaHUs cojiel. PU3MUECKUE U XapAaKTEPHbIE XMMUYECKUE CBOMCTBA HA IIPUMEpE
cpennux coneit. [lonyuenue cosen.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

DKCIIEPUMEHTAIbHOE U3yUYE€HHUE BEILIECTB U SIBJICHUM:

KOJIMYECTBEHHOE ONPEEIIEHNE COAEPKAHUS KUCIOPOJa B BO3/1YX€E;

NoJy4eHue, coOupanue, pacro3HaBaHUe U U3yYeHHUE CBOMCTB KHCIOPO/Ia;

HaOJI0/IEHUE B3aMMOJICICTBHS BEIIECTB C KUCIOPOJIOM U YCIOBUIl BO3HUKHOBEHHUS U
IIPEKpaIICHUs] TOPEHUS;

O3HaKOMJIEHHE ¢ 00pa3IiaMy OKCHJIOB U OIMCAHHUE UX CBOWCTB;

MoJIy4eHHue, COOupaHue, paclio3HaBaHUE U U3YUYCHHE CBOMCTB BOIOPOIa (TOpeHHeE);

B3auMojIeicTBUE Bogopoa ¢ okcuaom meau (1I);

UCCIJIeIOBaHHE OCOOCHHOCTEH pacTBOPEHHUS BEUIECTB C Pa3IM4HON pacTBOPUMOCTHIO;

IIPUTOTOBJICHUE PACTBOPOB C OMPEEIIEHHON MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OMNPEICICHHON MOJSPHON KOHILIEHTpalled pacTBOPEHHOIO
BEILIECTBA;

B3aMMOJICICTBHE BOJIbI C METAJUIAMU (HATPUEM U KaJIbIHEM);

oIpeziesieHUue pacTBOPOB KUCIIOT U IIEJI0UYEH C IOMOIIBI0 HHAUKATOPOB;

UCCIIeIOBaHHE 00Pa3I0B HEOPTaHMYECKMX BEIIECTB PA3IMYHBIX KIIACCOB;

u3zydeHue B3aummojeiictBus okcuna meau (II) ¢ pacTBopom cepHOIl KUCIOTBI, KUCIOT C
MeETaJUIaMH, PEaKLNil HEUTpalu3alum;

[I0JIy4YE€HUE HEPACTBOPUMBIX OCHOBAHUI, BBITECHEHUE OJTHOTO METaJljIa APYTUM U3 pPacTBOpa
COJIy;

B3aUMO/ICHCTBUE THIPOKCUA IIUHKA C PACTBOPAMH KUCJIOT U IIEJIOYEH;

pElIeHNE JKCIEPUMEHTAIbHBIX 3adad 1Mo TeMe «OCHOBHBIE KJIAcChl HEOPraHUYECKUX
COCTUHEHUIN Y.

OKHCINTEIBbHO-BOCCTAHOBUTEIBbHBIC PEAKIHU. JJICKTPOJIMTHIYCCKAS JHMCCONNALUSA.

Crenenp okuciaeHusa. OrmpenesieHue CTENeHel OKHUCIeHHs aToOMOB B  OWMHApHBIX
coequHeHUsAX. OKHCIUTETHbHO-BOCCTAHOBUTEIbHBIE peakuuu. lIpomecchl OKUCHEHHS U
BOCCTaHOBJEeHMs. OKHcCIUTeNM U BoccTaHOBUTENH. CoOCTaBiI€HHE YPAaBHEHMH IPOCTHIX
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMN M PAacCTaHOBKA B HUX KOI((UIMEHTOB METOJOM
3JIEKTPOHHOTO OanaHca.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu.  OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
CBOMCTBAa XMMHUYECKHX JIEMEHTOB, 3aBUCHUMOCTb OT CTENIEHU OKUCJIEHUS. BaXKHble OKUCIUTENN U
BocctaHoBuTenu.  I[lepmanranar kamust  (xapakrepuctuka). CocraBieHue  ypaBHEHUH
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIMI C HCIIOIB30BAHUEM METO/A IIEKTPOHHOT 0 OanaHca.

OJIEKTpONIUTHYECKas JAMcconnanus. XHMHYECKHME peakiuu B pacTBopax. Teopus
AIIEKTPOJINTUYECKON Tuccounanuu. PactBopenue kak pusuko-xumuyeckuit nporecc. [lonstue o
rupaTax U KpUCTaUIOTUAPATAX. DINEKTPOJIUTHI M HEIJEKTPOIUTHI. KaTnoHbl, aHMOHBI. MexXaHu3M
JMCCOIIMALIMU  BELIECTB C pa3IMYHBIM BHJIOM XHMMUYeCKoil cBa3u. CunbHble U cialble
AeKTpoauThl. CTEneHb UCCOLMAlUU, KOHCTaHTa Aucconnanyu. MIoHHOe nponu3BeeHne BOJIBI.



Bonopoansiii nokazarens. MHAMKATOPBI. DJIEKTPOJIUTHYECKAS] AUCCOLMALINS KUCIOT, OCHOBAaHUM
U COJICH.

Peakiiuun woHHOTO OOMEHa. VYCJOBHS MPOTEKAHUS pPEAKIUA HOHHOTO OOMEHa.
MoutekyispHbIe, TIOJHBIE W COKpAIlleHHbIE MOHHBIE ypaBHEHHs peakimid. CBOWCTBAa KHCIIOT,
OCHOBaHMH H COJIGM B CBETE TPEICTABICHUA 00 DIICKTPOJUTHYCCKON JTHUCCOIUAIUU.
KauectBeHHbie peakiiy Ha HOHBI.

I'mpponus coseil. MloHHBIE ypaBHEHHMS THUAPOJIHA3A COJIEH. XapakTep Cpeabl B BOJHBIX
pacTBOpax COJICH.

DKcrepuMEeHTAbHOE U3yUYCHHE BEIECTB U SBJICHUM:

O3HaKOMJICHHE ¢ 00pa3liaMy METaNIOB U HEMETAIJIOB;

MOJICJIMPOBAHUE CTPOCHHUS MOJIEKYJ MPH MOMOIIU PUCYHKOB, MOJEJEH, NEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYII;

NPOBEICHUE OTMBITOB, WUTFOCTPHPYIOIIUX HPUMEPHI OKUCIUTEIEHO-BOCCTAHOBHTEIBHBIX
peakiuii (ropeHue, peakiy pa3ioKeHUs, COCTUHECHHUS).

MexnpeaMeTHbie CBSI3H

Peanuzarus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUHU B § KJIacce OCYIIECTBISETCS
Yyepe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHA, TaK U MOHATUH, IPUHSTHIX B
OTJENIbHBIX €CTECTBEHHBIX HAayKaX.

OO0mre ecTecTBEHHO-HAYYHbIE TOHATHUA: SBIIEHUE (Mpoliecc), Hay4HbIi (akT, rumnoresa,
Teopusl, 3aKOH, aHAJINU3, CUHTE3, KJIacCU(UKALIUS, TEPUOIUIHOCTD, HAOIIOACHHUE, YKCIIEPUMEHT,
MOJICIIMPOBAHNE, U3MEPEHUE, MOJICIb.

Owusuka: SBICHUS TNPHUPOIBL, (U3NYECKHE SBJICHUS, BEIIECTBO, TEJO, (QHUIUIECKUE
BEJIMUMHBI, €IUHUIBI HM3MEpeHusi, o0BbEM, Macca, arperatHble COCTOSIHHE BEIECTBa, aToM,
9JIEKTPOH, MPOTOH, HEUTPOH, HOH, MOJIEKYyJa, CTPOCHHE Ta30B, >KUJIKOCTEH U TBEPIBIX
(KpUCTAJUTMYECKHX ) TEJ, DIIEKTPUUYESCKHIA 3apsil, KOJTHMUECTBO TETIIOTHI.

buonorus: Ouocdepa, porocuHTE3, MPOIIECCH 0OMEHA BEIIECTB.

['eorpadusa: armocdepa, ruzapocdepa, MuUHEpasbl, TOpPHbIE MOPOJIbI, MOJE3HBIE
UCKOIIaeMble, TOILTUBO, BOJIHBIE PECYPCHI.

Texnonorms::  TexHoc(epa, MPOU3BOACTBO, XHMHYECKHE  TEXHOJIOTUH,  CBIPHE,
KOHCTPYKIIMOHHBIE MaTEPHAIIBI.

9 KUIACC

BemecTBo M XuMHUYeCKas peakuus

[ToBTOpeHMe 1 yriydaeHue 3HaHUH OCHOBHBIX pa3/ieNioB Kypca 8 kinacca. CTpoeHHe aTOMOB.
CBolicTBa aTOMOB XHMMHYECKMX DJJIEMEHTOB, HX KOJMYECTBEHHBIE M KadeCTBEHHEBIC
XapaKTEPUCTUKHU (pammyc, AIEKTPOOTPULIATEIIBHOCT, SHEprus MOHU3AIINH).
[TocnenoBaTeTbHOCTh 3alOMHEHUS] JJIGKTPOHHBIX OpOWTANe aTOMOB MajbIX IEPUOOB.
OcoOeHHOCTH  3amlOJHEHHs] DJEKTPOHHBIX  OpOHWTalell aTOMOB  OOJBIIMX  TEPUOJOB.
Ilepuoanueckas cucTeMa XUMHUYECKUX DJIEMEHTOB B CBETE IPEICTABICHUNA O CTPOCHUHU aTOMa.
CreneHb OKHUCICHUSI U BaJE€HTHOCTbh. [IpeacTaBiieHne 0 MepuoInYecKOil 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX  JJIEMEHTOB  (DJIEKTPOOTPUIIATEILHOCTh,  OKHCIHTEIbHO-BOCCTAHOBUTEILHBIE
CBOMCTBA, KMCIIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB U THIPOKCUIOB) OT CTPOCHHUSI aTOMA.



Crtpoenue BemiecTBa. BemecTBa B TBEpIOM, KUAKOM U Ta3000pa3HOM COCTOSTHUHU. Buibl
XUMHUYECKON CBSA3HM: MOHHAs, KOBaJICHTHas (HEMOJsIpHAas, MOJspHas); OOMEHHBIH M JOHOPHO-
AKUENTOPHBIA MEXaHU3M 00pa30BaHMs KOBAJICHTHOM CBSI3H.

MexMOoJIeKyIIpHbIE B3aUMOJICHCTBHSI (BOJOPOHAS CBsA3b, CHIIbI BaH-nep-Baansca). Turbl
KPUCTAIIMYECKHX PEIIETOK — aTOMHAasl, MOHHAsI, METaJUIMYECKas, MOJIEKYJISIpHAst — U OCOOEHHOCTH
UX CTpOEHMs. 3aBUCHUMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAUIMYECKOM PELIETKH W BUIA
XAMHYECKON CBSI3H.

OcHOBHBIE 3aKOHOMEPHOCTH IMPOTEKaHHUS XUMHYecKux peakiuil. Kiaccudukanus
XUMHUYECKHUX PEaKIMii [0 pa3INvHbIM NpU3HaKaM (IO YKCIY U COCTABY yYacCTBYIOIIUX B peaKIUU
BEIIIECTB, M0 TETJIOBOMY 3(h(heKTy, 0 U3MEHEHUIO CTETNICHEH OKUCIICHUS XUMUYECKHIX 3JIEMEHTOB,
0 00paTUMOCTH, IO YYaCTUIO KaTajlu3aropa, IO arperaTHOMy COCTOSIHHUIO PEarupyromux
BEIIIECTB).

OJIEMEHTBl XUMUYECKOM TEPMOJMHAMHUKUA. DHEPreTuka XUMUYEeCKUX peakuuil. TernoBoin
3pPEKT XUMHUYECKOH peakiuu. OK30- W SHIAOTEPMUYECKHE PEaKIHH, TEPMOXMMUYECKHE
ypaBHeHus. 3akoH ['ecca u ero cineacTBus. BeluncieHus 1o TepMOXMMHYECKUM YPAaBHEHUSM.

[lonsiTHE O CKOPOCTHM XHMMHMYECKOW peakiuu. 3aKoH AeicTByrommx macc. Dakrtopsl,
BIMSAIOIIME HA CKOPOCTh XMMHYECKOW peakiuu. JHeprus akTtuBauuu. [loHsTHE O KaTanuse.
®epmeHThl. UTHrHOUTOpHI.

[TonsiTue 06 0OPaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiisix. [[oHsATHE 0 XUMUYECKOM
paBHOBecuu, npuHmn Jle Hlatense. YcnoBus cMenieHuss XMMHUYECKOro paBHoBecHs. DakTophl,
BIMSAIOIIME HA COCTOSSHUE XHUMHMUYECKOro paBHOBecusa. IIporHosupoBaHue BO3MOXKHOCTHU
NPOTEKaHNUS XMMUYECKUX MPEBPAIICHUH B Pa3IMYHBIX YCIOBUSAX HAa OCHOBE NPEACTaBICHUN 00
M3YYEHHBIX IEMEHTAaX XUMUYECKONH KNHETUKU U TEPMOJIMHAMUKH.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
CBOMCTBAa XMMUYECKHX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU OKUCIIEHUs. BaKHbIEe OKUCIUTENN U
BoccraHoBuTenu. llepmanranar kamus  (xapakrepuctuka). CocTaBieHHE  ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMH C UCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOTO OanaHca.

OKCHEpUMEHTAIIbHOE HM3YyYEHUE BEUIECTB M SBJICHHUNM: O3HAKOMJICHHME C MOJACISMHU
KPUCTAJIMYECKUX PEIIETOK HEOPTaHUYECKUX BEUIECTB — METAUIOB M HeMeTalsioB (Tpaduta u
anMasa), CJI0XKHBIX BEIECTB (XJI0pHUAa HATpuUs);

MCCJIEJIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOH peakluy OT BO3JIEHCTBUS pa3IUUHbIX
(baxTOpOB;

OTIBITHI, WTIOCTPUPYIOIIHE OOPAaTUMOCTh XUMHUECKUX PEAKLIUH;

M CCJIEJOBaHME JIEKTPOIIPOBOJHOCTH PACTBOPOB, MPOIIECcca JUCCOLUALIMU KUCIIOT, eslouen
U COJIEH;

IPOBE/IEHUE OTBITOB, WILTIOCTPUPYIOIIUX MIPU3HAKY MPOTEKAHUS PEaKIUii HOHHOTO 0OMeHa
(oOpa3oBaHue Ocajika, BbIJIE/IEHUE ra3a, 00pa3oBaHUE BObI);

IPUMEHEHNE HHANKATOPOB (JJaKMyca, METHIIOpaHka U ¢peHoTarienHa) As onpeaesieHus
XapakTepa Cpe/ibl B pacTBOpax KHUCJIOT, OCHOBAaHUH U COJIEH;

IIPOBEJEHUE ONBITOB, WIIIOCTPUPYIOIUX MPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuy pa3ioKeHus, COeTUHEHNs );

pacro3HaBaHHe HEOPTaHMYECKHUX BEIIECTB C IOMOIIbIO KAYECTBEHHbIX PEaKIUil Ha HOHBI;

pellleHne SKCIepUMEHTANBbHBIX 337ad 1Mo TeMaM: «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuumny, «['uaponus coneiny», « ANEKTPOIUTHYECKAS AUCCOLUALIUS.

HemeTauibl 1 MX cOeJUHEHUSA



OOmast xapakrtepucTuka HeMeTauloB. OCOOEHHOCTH CTPOEHHS aTOMOB XMMHYECKHX
AJIEMEHTOB, MPOCTBIX BEIIECTB, auIOTpomnus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA
HeMmeTa/10B. CpaBHUTENbHAS XapaKTEPUCTHKA COEAMHEHU HEMETAIIIOB.

OOmast xapakrepucTuka rajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKUE CBOMCTBA HA IIPUMEPE XJIOpa (B3aUMOJICHCTBUE C METAJUIAMU, HEMETAJUIaMH, BOJIOM,
miesoyamu).  XusopoBopopod. ConsiHas  KMCIOTa, XMMMUYECKHE CBOMCTBA, IOJIyYEHHUE,
npuMeHeHue. JlefcTBre XJiopa M XJI0pOBOIOPOJa Ha OPraHu3M 4esioBeka. Baxuelye xyiopuab
U UX HaxoxjaeHue B npupoje. [lonsatue o KuciopoacoaepKaimx KuciIoTax Xjaopa 1 UX CoJisix.

VVIA-rpynmel. OcoOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEpHbIE CTENEHH OKHCIICHHS.
Crpoennie u (u3MYECKHE CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOAA M CEphbl. AJUIOTPOITHBIC
MOIUGUKALMM  KUCIOpOAa M cepbl. XHUMHUYECKHE CBOMCTBA cepbl (B3aMMOJEHCTBHE C
HEMeTalllaMM, METaJUlaMH, KOHLEHTPUPOBAaHHBIMM A30THOM M  CEpPHOH  KHUCIOTaMHu).
CepoBomopon, cTpoeHue, (u3MUECKHEe W  XUMHYECKHE CBOWCTBA  (KUCIOTHBIE U
BOCCTAHOBUTENbHbIE CBOMCTBA). OKCUIBI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHJOB.
Cepnucras kuciota u ee conu. CepHast KUCIIOTa, (pU3HUECKUE U XMMHUUYECKHe CBOWCTBA (001mue
KaK IpeJCTaBUTeNs Kiacca KUCIOT U crenuduueckue). Coau cepHOM KUCIOTH. XHMHUYECKHE
peakuuy, Jiexallue B OCHOBE IIPOMBILUIEHHOIO CHOC00a IIOJIy4€HHUsS CEpPHOM KHCIIOTHI.
[IpencraBiaeHns 0 XUMUYECKOM TPOU3BOJICTBE U CBA3AHHBIX C HUM Ipodeccusx. [Ipumenenune
cepHOW KUCIOTHI U cylbdaToB. KauecTBeHHbIe peakuuu Ha CyabQUT-, CylnbPUI- U Cyabdat-
aHuoHbl. HaxoxneHnue ceppl UM ee coeAMHEHMH B mpupoae. XHUMHUYECKOE 3arps3HEHue
OKpY’Karolllel cpesibl COETUHEHUSIMU Cepbl (KUCIOTHBIE T0K/IU, 3arpsI3HEHUE BO3/1yXa), CIIOCOObI
€ro NpeJoTBPAICHHUS.

OOmast xapakrepucTuka 351eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHUS.

A30oT, pacmpocTpaHeHHE B NPUPOAC, (PUINYCCKUE W XUMHUYECKHE CBOWCTBA
(B3aMMOJIEiCTBHE C METaJJITaMH, BOJIOPOJOM, KHCIOponoMm). KpyroBopor aszora B mpupoe.
AMMHak, ero (pu3nuecKkue ¥ XMMHUYECKHUEe CBOWCTBA (OKUCIIEHUE, OCHOBHBIE CBOMCTBA BOJHOTO
pacTBopa), IPUMEHEHUE U TOJIy4Ye€HHE B JIAOOpPATOPUU W NPOMBINUIEHHOCTH. MoH aMMoHus,
JIOHOPHO-aKLENTOPHBIM MexaHu3M ero oOpasoBaHus. Coau aMMOHUS, MX (uU3MUecKue u
XUMHYECKHE CBOMCTBA (pasjio)KeHHWE U B3aUMOJACHCTBME CO IIeJIoYaMu), TNPUMEHEHHE.
KauectBennas peakuus Ha nonsl ammonus. Oxcuasl azota (I, 1L, 111, IV, V). A3otucras kucnora.
A30THasg KHCIOTa, €€ IMoJydeHHe, (U3MYecKue W XHMMUYEeCKHe CBoicTBa (0o0mue Kak
IpEJCTaBUTENs Kilacca KHUCIOT M crheuu@uueckue), NpUMeHeHHe. XUMHYECKUE pPEeaKIluH,
JeKale B OCHOBE MOJyYEHUS! a30THOM KHUCIOTHI B MPOMBIIUIEHHOCTH. HUTpaThl U HUTPUTHI.
KauecTBeHHBIE peaKIIMM Ha HUTPAT- U HUTPUT-aHUOHBI. XMMHUECKOE 3arpsA3HEHNE OKPYKAIOIIEN
Cpezibl COeIMHEHUSIMH a30Ta (KUCIIOTHBIE JOXK/IH, 3arpsiI3HEHNE BO3/1yXa, TOUBbI U BOJIOEMOB).

®docdop, anmnorponubie Moaudukaruu Gocdopa (6enbii U kpacHbIl hocdop), puznueckue
U XUMHUYECKHE CBOWCTBAa (B3aMMOJEWCTBHE C METaUIaMM, KHCIOPOJOM, TralloTeHaMH,
KOHIIEHTPUPOBAaHHBIMHU a30THOM M cepHOM kuciaotamu). Oxcuasl dochopa (I, V), pochoprnas
KHCIIOTa, (PU3NYecKre U XMMUYEeCKHUEe CBOMCTBA, nosyueHne. KauectBenHas peakius Ha (ocdar-
nonsl. [Ipeacrasnenus o ranorenugax gocdopa (I, V).

[TonsiTre 0 MUHEpanbHBIX YA0OpeHusx. A30THble, pochopHbIe, KOMIIJIEKCHBIE YA00pEHUSI.
XUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH cpeibl COSMHEHUIMU a30Ta U (hocdopa.

OObmas xapakrepuctuka sJaeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOEHHUsS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUSI.



VYrnepon, anmnorponHbie Mmoaudukanuu (rpadut, anmas, GymiepeH, rpadeH, HAHOTPYOKH ),
¢u3nueckue M XMMHUYECKHE CBOMCTBAa MPOCTHIX BELIECTB (B3aMMOJEHCTBHE C METaJJIaMH,
HEMeTaJlJIaMH, KOHLIEHTPUPOBAHHBIMH a30THOW M CepHOU KucioTamu). [ToHsTre 06 aacopoumu.
Kpyrosoport yriepona B npupoae. Okcuasl yriepoaa, uX Gu3ndeckue u XMMHUECKHUe CBONCTBA,
NEICTBUE Ha >KMBbIE OpPraHM3Mbl, IOJYYEHHE M MPUMEHEHHE. DKOJIOTHYEeCKHe MpoOIeMbl
atMocdepsl, cBsi3aHHbIE ¢ okcuioM yraepoaa (IV). YronbHas Kuciaora u ee coyid, uX GU3NnIecKue
U XUMUYECKHE CBOMCTBA, OJTy4YeHue U npuMeHenne. KapOoHaTsl, ruipokapOOHaThl, UX CBOICTBA.
KauectBennast peakuust Ha kapOoHaT-HMOHBI. Mcronb3oBaHue kapOOHATOB B OBITY, MEAUIIMHE,
IIPOMBILIUIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHBIC MOHATHA 00 OPraHMYECKUX BEIIECTBAX KAK O COCAMHEHHSX Yriiepoja:
yII€BOAOPOAbl (METaH, 3TaH, ITWIEH, AalleTUIEH), 3TaHOJ, IJIMIEPUH, YKCYCHas KHCIOTA.
[IpuponHble HMCTOYHHMKH YIJIEBOAOPOJOB (Yroyib, MPUPOAHBIA Ta3, HE(PTh), MPOAYKTHI HX
nepepaboTKk, UX POJb B OBITY M MNPOMBINUIEHHOCTH. [loHSATHE O OMONOrMYecKH Ba)KHBIX
OpPraHUYECKUX BEIIECTBAaX — KUPax, OeJIKax, yriIeBOAax — U UX POJIM B )KU3HU 4YeJoBeka. EnuHCcTBO
OpraHMYECKUX U HEOPraHMYECKUX COCIUHEHUM.

Kpemuuii, ero ¢usnyeckue M XMMHUYECKHE CBOICTBa (B3aMMOJEHCTBHE C METaJUIAMH,
KHCIIOPOJIOM, YTIIEPOJIOM, TajloreHaMHu), MOJIydeHrue U MpuMeHeHue. Poiab kpeMHus B mpupoje u
texauke. Okenp kpemuus (IV), kpemHHeBas KUCIOTa, CUIMKATHL: (PU3MYECKHE M XMMUYECKHE
CBOICTBa, MOJIyu€HUE U MIPUMEHEHHUE B ObITY U MPOMBIIUIEHHOCTU. BaxxHeine ctpouTeabHbie
MaTepuaibl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. [Ipobrnembl Ge3omacHOTro
UCII0JIb30BAaHUS CTPOUTENIBHBIX MAaTEPUATIOB B TIOBCEJHEBHON KU3HH.

Bbop. Ocobennoctu ctpoenus aroma. OOmme npeacTaBiIeHus 0 PU3HIECKUX U XUMHUECKUX
cBorcTBax. bopHas kucuora.

DKCIEpUMEHTAIbHOE U3yUEHUE BEIIECTB U SABJICHHI:

03HAKOMJICHHE C 00pa3iaMu MPUPOIAHBIX XJIOPHUIOB (TaJIOT€HUIOB);

IPOBE/ICHUE OIBITOB, OTPAKAIOIINX (PU3HUECKHE U XUMHUECKHE CBOMCTBA TAJIOTEHOB M HX
COCIUHCHMUIA,

M3y4YEHUE CBOMCTB COJISIHOM KHUCIIOTHI;

MpOBeJICHNE KaYeCTBEHHBIX PeaKIMii Ha XJIOPUA-, OPOMUI- U UOIUA-UOHBI U HAOIIOCHIE
MPU3HAKOB UX MPOTEKAHNUS,

03HAaKOMJIEHHE C 00pa3liaMy cepbl U €€ MPUPOIHBIX COEIMHEHUN;

HaOJroieHue npoliecca 00yIIMBaHuUs caxapa MoJ JIeicTBUEeM KOHLIEHTPUPOBAaHHOM CepHOM
KHCJIOTHI;

M3Y4YE€HHE XUMHUECKUX CBOWCTB pa30aBIIEHHON CEpHON KUCIIOTHI;

IIPOBEJICHUE KAYECTBEHHBIX peakuuid Ha CcynbQua-, CylIbQUT- U Cylb(arT-uoHbBl H
HaOII0/IeHUE MPU3HAKOB UX MPOTEKAHMUS,

O3HaKOMJIEHHE ¢ (PU3NUECKUMU CBOMCTBAMH a30Ta, pocdopa U X CoeJMHEHUH, 00pa3aMu
a30THBIX U (pochOpHBIX y10OpeHUil;

noJlyueHue, coonpanue, pacrio3HaBaHUe U U3YYeHHE CBOICTB aMMHaKa, U3y4eHHe CBONCTB
coJieil aMMOHHUS;

MpOBeJIcHNE KaYeCTBEHHBIX PEaKIMii Ha MOH aMMOHHUS, HUTPUT-, HUTPAT- U (hochaT-HOHBI
U U3y4eHUEe MPU3HAKOB UX MPOTEKaAHUS;

M3yYECHUE B3aUMOJICUCTBUSA KOHUECHTPUPOBAHHOM Aa30THOM KHUCJIOTHI C MEIbIO, CBOWCTB
dbocdopHOI KUCTOTHI U €€ COJei;



03HAKOMJICHHE C MOJENSIMH KPUCTAJUIMUYECKHUX PEIIeTOK ainMmasa, rpadura u ¢ysiepeHa, ¢
MPOIECCOM aACOPOIIMM PACTBOPECHHBIX BEIIECTB AKTHMBHUPOBAHHBIM YIJIEM W YCTPOHCTBOM
MPOTUBOrasa;

noJlyueHue, coonpanue, pacrio3HaBaHUE U U3YUYEHHUE CBOICTB YIJIEKHUCIIOTO ra3a;

IPOBEJICHNE KAYeCTBEHHBIX peakiui Ha KapOOHAT- M CUIMKAT-UOHBI M H3Yy4YCHHE
MPU3HAKOB UX MPOTECKAHUS;

U3y4eHHE B3aUMHBIX MPEBPAIICHUI KapOOHATOB U THAPOKAPOOHATOB;

O3HAKOMJICHHE C oO0pa3namMu MPUPOAHBIX KapOOHATOB M CHJIMKATOB, C MPOAYKLIHEH
CUJIMKATHOM ITPOMBIIUIEHHOCTH;

pElIEHHE OKCIHEPUMEHTAIBHBIX 3aJad 10 TeMme «BaxHellne HeMeTalulbl W UX
COCIMHEHUS.

MeTa/lIbl M UX COCAUHEHUS

O6mue cBoiicTBa MeTasuioB. O01Ias XapaKTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJLIIOB
Ha OCHOBAaHMM MX MoJiokeHus B llepuonnueckod cucreme XuUMuU4eckux saemeHToB J[. U.
MengeneeBa u ctpoeHus aromoB. Metamisl A- u b-rpynn. CTpoeHue MpOCThIX BEIIECTB —
MeTaJIoB. MeTtannudeckasi CBA3b U METAJIMYECKasi KpUCTAJUIMUECKas pelieTka (MPUMUTHBHAS
KyOuueckas, OOBEMHO-IICHTPUPOBAHHAs KyOudeckas, TpaHEICHTPUPOBAaHHAsA KyOudeckas,
reKcaroHaJibHasi IJIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (DU3WYECKUX CBOWCTB METAUIOB OT
CTPOCHUSI KPUCTAIIIOB. DJIEKTPOXUMUYCCKUN Pl HAPsHDKEHUH MeTauioB. OO0Iue XUMUYECKUe
cBoiictBa MeTayioB. OOmme CcrnocoObl MOMYYEHHsS] METAIIOB, METaJUIyprusi. DIEKTPOIU3
pacIiiaBoB U paCTBOPOB COJIEH Kak OJIMH U3 cIocO00B MostyueHus MetasuioB. [lorstue o koppo3uu
METAJIJIOB, OCHOBHBIC CITOCOOBI 3alTUTHI KX OT KOppo3uH. CIuiaBsl (CTallb, 9yTYH, JIOPAUTFOMHHHM,
Opon3a). [I[puMeHeHne MeTauIoB U CIJIABOB B OBITY U MPOMBIIIIICHHOCTH.

Memannwt A-2pynn

[[{enounble MeTalIbL: NIOJIOkKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXOXIEHUE B Ipupoac. OPU3HMYECKHE U XUMHUYECKHE
CBOMCTBa (Ha IpUMEpPE HATPUS U Kajus), moiydeHre. OKCUIBI U THAPOKCUJIBI HATPUS U KaJIUS.
[IpuMeHeHre MIeNOYHbIX METAJUIOB U UX COeIMHEHHI. bruomornueckas poib HaTpUs U KaJusl.

[IlenoyHO3eMENBHBIE METAIIIIBI MATHUM U KaJIbLUI: NT0JI0KeHUE B llepuoanyeckon cucreme
xuMmudeckux snemeHToB . M. MenpaeneeBa, CTpoeHHME MX aTOMOB, HaXOXIAEHUE B MPUPOJIE.
PuU3nyecKne U XMMUYECKUE CBOMCTBA MArHKs W KaJiblus. BakxHelne COeTMHEHUs Kalblus U
Marausi (OKCUJ, TUIPOKCHUI, COJH), CBOMCTBa, MpuMeHeHHe. JKeCTKOCTh BOJABI U CIOCOOBI ee
ycTpanenus. KpyroBopoT kanblius B IpUpO/IE.

AmoMuHuii: nonoxxenue B Ilepumonuueckoil cucreme Xxumuyeckux snemeHtoB J[. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OU3NUecKne U XMMHYECKHUE CBOMCTBA
amoMuHUSA. AMGOTepHBbIe CBOWCTBA OKCHU/IA U THAPOKCUIA anfoMUHMs. [IpuMeHeHne amroMuHUS
Y €r0 CIUIaBOB.

Memannwt b-2pynn

OOmiass xapakTepucTUKa MeTauioB b-rpymnm (MOOOYHBIX MOJTPYII): TMOJOXKEHHE B
[Tepuoanueckoit cucteme xumudeckux snemeHToB [. 1. MenneneeBa, 0COOEHHOCTH CTPOSHUS
aTOMOB. SIBIeHME «mpoBana» IEKTPOHA HAa MPUMEPE CTPOSHUS aTOMOB XpoMa, MeIu, cepedpa.
BanentHeie cocTosiHUsS aTOMOB d-3JIEMEHTOB, CTETNEHH OKHUCIEHHUS aTOMOB B COCIUHCHHSIX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THAPOKCHUIOB METAJNIOB OT 3HAYEHUS
CTENEHW OKHUCJIEHMS JJIeMEHTa B COCIMHEHMM (HAa TMpUMEpe COEAMHEHUH XpoMma).
IlepBoHaUaIbHBIE MPEACTABIECHUS O KOMIJIEKCHBIX COCIUHEHUSX.



Menb u cepeOpo: CTpoeHHE aTOMOB, CTENIEHH OKUCIIeHUs. O0Lue KpaTKue NpeicTaBIeHUs
0 (pu3MUECKUX M XMMHYECKHUX CBOMCTBAX MPOCTHIX BEIIECTB (B3aMMOJEHCTBHE C KHUCIOTaMHU-
OKHCITUTENSIMH), 00 MX OKCHJIaX, THAPOKCUAAX U CONAX, X npuMeHenuu. [IpencraBnenus o6
aMMMa4yHbIX KOMILIeKcax cepeOpa u menu. KadecTBeHHBbIE peaklMM Ha KaTHOHBI Menu (2+) u
cepeodpa.

[IuHK: cTpoeHHEe aToMa, CTeTIeHb OKUCIICHUS. XapaKTePUCTHKA (PU3MUECKUX U XUMUYECKUX
CBOWCTB, TPUMEHEHHE, aM(OTEpHbBIE CBOWCTBA OKCH/IA U TUAPOKcH Ia. KauecTBeHHBIE peakluy Ha
KAaTUOHBI LIUHKA.

Keneszo: crpoenne aroma, crenenu okuciaeHus. Haxoxnenue B npupone. dusnueckue u
XUMHYECKHE CBOWCTBAa JKeje3a, IpUMeHeHue. buonormueckas poab xene3a. Oxcupbl,
ruapokcuabl u conu xenesa (11) u xxenesa (I1I), ux cocras, cBoiicTBa 1 nonydenue. KauectBeHHbIE
peaKLMK Ha KaTUOHBI Jkene3a (2+) u xkenesa (3+). UyryH u crans — cruiaBsl xenesa. [IpousBoactso
YyryHa UM CTIW. OKOJOIMYECKHME MpOoOJeMbl, CBS3aHHbIE C  METAIypru4ecKUMHU
IIPOU3BOJICTBAMH.

OKCHepUMEHTAIbHOE U3yYEHHUE BEILIECTB U SIBJICHUMN:

O3HaKOMJIEHHE ¢ 00pa3liaMy METaJIOB U CIUIABOB, UX (PU3MUECKUMU CBOICTBaMU;

MOJIEJIMPOBAaHUE METAJUIMUECKON KPUCTAUNINYECKOU PEILIETKH;

WU3y4EHUE B3aUMOJACUCTBUS METAUIOB C BOAOW, C pPAacTBOPAMHM COJEH U KHUCIOT,
HCCJIEJOBaHKE IIPOLIECCOB IEKTPOJIN3a pacTBOpoB Xjopuaa Meau (11) u noguaa xamus, Koppo3uu
METAJIJIOB;

U3yyeHHe OCOOEHHOCTEH B3aMMOJEHCTBHMS OKCHJOB Kajibliii M HATpUs C BOJOU, HX
TUAPOKCHUIOB — ¢ okcuaoM yriepona (IV) u kucnoramu;

U3y4eHHE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KaJIbIIHs, )KECTKOW BOJIBI;

W3Y4YEHHE IIPOLECCOB MOJIYYEHHs TUAPOKCUIOB XKelle3a, UX XUMUYECKUX CBOMCTB;

U3y4eHHE MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAaKUUN Ha MOHBI (MarHus, KajbLius,
ATIOMUHMS, [IMHKA, jKele3a (2+) u xkenesa (3+), meau (2+);

HaOJII0/IEeHUE U ONMCaHUE OKpAIllMBaHUs IUIAMEHU HOHAMM HATpPUsl, Kallusl U KaJIbLINS;

uccienoBaHie aM(pOTEpPHBIX CBOMCTB I'MJIpOKCHAA alfOMUHUA, THapokcuaa xpoma (I1I) u
TUIPOKCU/IA LINHKA;

pelIeHne YKCIIepUMEHTaIbHBIX 3a7a4 1o TeMe «BakHel1e MeTaibl U UX COSAMHEHUS.

XuMus M OKpykaouas cpeaa

BemectBa u MmaTtepuansl B IOBCEJHEBHOM JXKM3HU 4eloBeKa. BakHelmme Beniecrsa u
MaTepHaibl, 00JacTi MX NpUMeHeHus. be3omacHoe HCHOIb30BaHHE BELIECTB M XUMHUYECKHX
peakuuii B 6bITy. [lepBast moMoIib IpU XMMHUYECKHUX 0YKOTaX U OTPaBICHUSIX.

Hosble maTepuaibl ¥ TeXHOIOTUU. [[pUHIIUIIB «3€TIEHON XUMUM.

OCHOBBI JKOJIOTMYECKOW TIpPaMOTHOCTH. XHMHSA M 3J0pOBbE. 3HAUCHHE H3Yy4aeMBbIX
XUMHUYECKHX 3JEMEHTOB M HUX COEAMHEHUH i (YHKIMOHUPOBAHMS OpraHu3Ma 4YeloBeKa.
[TonsiTre 0 310pOBOM 00pa3e KU3HHU.

XUMHYECKOe 3arpsi3HeHNE OKpYXKarollen cpesibl. DKOJIOrHuecKre MpooIeMbl, CBsI3aHHBIE C
COECIMHEHUSMU YIJIEpOAA, a30Ta, cepbl, TshKenblX MeTtauioB. [lonarue o IIJIK. Ponp xumum B
PELICHUH HKOJIOTHYECKUX MPOOIIEM.

OKCrepuMEHTaIbHOE H3Y4YeHHME BEUIECTB U SBJICHHMM: O3HAKOMJIEHHE C oOpasuaMu
MaTepuasoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHbIE MaTepUabl), ONpPeesIeHne KUCIOTHOCTH
IOPUPOIHBIX BOJ, MOJEIMPOBAHUE Ipoliecca 00pa3oBaHMs KUCIOTHOTO JIOXKIS, U3y4eHHE €ro
BO3/ICICTBUS HA MaTe€pHUAaJIbI.

IHoBTOpeHue u 00001IeHNEe 3HAHUI OCHOBHBIX pa3/iesioB KypcoB 8—9 kiaccoB



Ilepnonnueckuii 3akoH u llepuoguyeckas cucreMa XMMHUYECKHX JJIEMEHTOB B CBETE
IPEJICTaBICHUA O CTPOEHUS aTOMa. 3aKOHOMEPHOCTHM B H3MEHEHHUU CBOMCTB XMMMUYECKHX
AJIEMEHTOB U UX COEAUHEHUN B IEPUOAX U IPYIIIaX.

CtpoeHue BelecTBa B TBEPAOM, )KHJIKOM U ra3000pa3HOM COCTOSIHUU. Bubpl XuMuueckon
CBsI3H. 3aBUCHMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMYECKOMN PEIIETKU U BUAA XUMHUECKON
CBSI3H.

Knaccugukanuss XUMHUECKUX PEAKIUH MO Pa3IUYHbIM Ipu3HakaMm. lIporHo3mpoBanue
BO3MOXXHOCTH TPOTEKAHUS XHUMHUYECKHUX TIPEBpAIllEHUN B Pa3IUYHBIX YCIOBHUSIX Ha OCHOBE
MPEJICTABICHU XUMHUUECKONH KHHETHUKU U TEPMOJIMHAMUKHU.

XvUMHYECKHE peakuuu B pacTBopax. [wumaponus coneil. Peakuuum  okuciaeHHs-
BOCCTAHOBJIEHMSI. DIJIEKTPOJIN3.

CBoiiCTBa KHCJIOT, OCHOBAaHHMH M COJIEH B CBETE MPEICTaBICHUNU 00 JICKTPOIUTHYCCKOM
JUCCOLIMAIIMU ¥ OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUX.

Mesxicnpedmemmuuie ceasu

Peanu3zanus MexXnpeaMEeTHBIX CBsI3€d MPU U3YYEHHUU XMMHH B 9 Kjacce OCYIIECTBIISETCS
Yyepes UCIOIb30BaHNe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITHIA, IPUHATHIX B
OTJICIbHBIX €CTECTBEHHBIX HAYKaX.

OOme ecTecTBEeHHO-HAYYHbIC MOHATHS: SBJICHUE (IpoIlecc), HAyYHBIN (aKT, THIIOTE3a,
TEOPHsl, 3aKOH, aHaJM3, CUHTE3, KIACCU(PHUKAIHS, TEPUOTUIHOCTD, HAOIIOAEHUE, IKCIIEPHUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, MOEIb, TEXHOJIOTHS, MAaTePUAIIbI.

®u3nka: BElIecTBO, TeI0, PU3NYECKUEe BEITUYMHBI, €AMHUIIBI U3MEpPEHUs, Macca, 00BEM,
KOJIMYECTBO TEIJIOThI, aTOMbl U MOJIEKYJIbI, arperaTHbIE COCTOSIHUE BEILECTBA, CTPOEHHE ra3oB,
KUAKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX) TEJl, KPUCTAJUIMUECKas pelIeTKa, 3JEKTPOH, A]Ipo
aToMa, MPOTOH, HEUTPOH, WOH, HYKIUJ, U30TOIbI, KBAaHTHI, PaIMOAKTUBHOCTD, ajbda-, OeTta- u
ramMma-u3JIydeHue, OJJIEKTPUUYECKUN 3apsl, MTPOBOJAHHUKH, MOIYNPOBOJHUKU, TUIIEKTPUKH,
COJIHEYHBIH CIIEKTp, pa3jIoKEHHE OEJIOr0 CBETA B CIIEKTP.

buonorus: sxocucrema, Ouochepa, ¢doTocuHTE3, TpolecCHl 00MEHa  BEIIECTB,
MUHEPATbHBIE YIOOPEHUS, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

['eorpadusa: armocdepa, ruzapocdepa, MuUHepasbl, TOpPHBIE TOPOJIbI, MOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI, TUIaHETa 3eMJIsl.

TexHonorusi:  CTpOUTENbHBIE  TEXHOJIOTMH,  CEJIbCKOXO3SHUCTBEHHBIE  TEXHOJIOTHH,
TEXHOJIOTHH JIEKTPOHHOU MTPOMBIIIJIEHHOCTH, HAHOTEXHOJIOTHH.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHN S ITPOIT' PAMMBI 110 XUMHWH HA YPOBHE
OCHOBHOI'O OBILEI'O OBPA3OBAHUS (YIJIYBJIEHHBIN YPOBEHD)

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0mmiero oOpa3oBaHus
JOCTUTAIOTCS B X0/1¢ 00yYeHHS XUMHH B €MHCTBE y4eOHOW M BOCIUTATEIHHON AEATEIbHOCTU
o0pa30oBaTeNIbHOW  OpraHu3allMd B  COOTBETCTBUM €  TPAJULHOHHBIMH  POCCHUHCKUMHU
COLMOKYJIbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMH LI€HHOCTSIMH, IIPUHATBIMH B 0OLIecTBe
NpaBUJIaAMU ¥ HOPMaMH TIOBEACHHUS M CIOCOOCTBYIOT MPOIIeccaM CaMOIO3HAHMUS, CAMOPa3BUTHS U
COLMATTN3AIIUU 00yYarOIIHXCA.

JIMYHOCTHBIE PpE3yJbTaThl OTPa)XKat0T TI'OTOBHOCTh OOYYarOIIMXCS PYKOBOJACTBOBATHCSA
CHCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OMNbITAa AEATEIbHOCTH Ha ee
OCHOBE, B TOM UYHUCJIC B YACTH:

1) naTpuMoOTHYECKOro BOCIUTAHMA:

HPOSIBIIEHUE LIEHHOCTHOIO OTHOUIEHHS K OTE€YECTBEHHOMY KYJIbTYpHOMY, HAYYHOMY H
UCTOPUYECKOMY HACJIEJUI0, TOHUMAHNUE 3HAYEHUsI XMMUYECKOH HAayKHd U TEXHOJOTHM B JKU3HU
COBPEMEHHOTO 00IIeCcTBa, B pa3BUTHH SKOHOMHUKHU Poccry u CBOEro pernona;

2) rpa:kKAaHCKOro BOCIIUTAHMUSA:

IpPEJCTaBICHUE O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, MPOSBICHUE KOMMYHHMKATUBHOM KyJbTYpbl B pa3HOOOpa3HOM COBMECTHOM
NeSITeTbHOCTH;

CTpEMJICHHE K B3aUMONOHUMAHHUIO U B3aUMOIIOMOIIM B IIpoLecce yueOHON U BHEYyUYEOHOU
NeSITebHOCTH;

TFOTOBHOCTh OILIGHMBaTh CBOE IIOBEJEHHE U TOCTYIKHM CBOUX TOBApHILEH € MO3MLUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C yYETOM OCO3HAHUS MOCIIEICTBHIA TOCTYIIKOB;

3) popMupoBaHHUS HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O  BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH U HEOOXOJUMBbIE JJIsi MOHMMAaHUS
CYIIHOCTH HAyYHOUH KapTHHBI MHPA,

OCO3HAHWE [EHHOCTH HAyYHOTO TIO3HAHUS JUIsI pa3BUTHS KaXKIOTO YeJIOBEKa U
IPOM3BOIUTENBHBIX CHJI OOIIECTBA B LIEJIOM, POJIM U MECTa HayKH «XHMHUSA» B CHCTEME HayUHBIX
NpPEeCTaBICHUN O 3aKOHOMEPHOCTSAX Pa3BUTHsI MPUPO/IbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM
Y TEXHOJIOTHUYECKOM CpPeaoi;

MO3HABATENbHAS MOTHBAIMA M WHTEpEC K OOYYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH K
CaMOpPa3BUTHIO M CaMOOOpPA30BaHMIO, K HCCIEI0BATEIbCKONW NEATETbHOCTH, K OCO3HAaHHOMY
BbIOOpY HaNpaBlIeHUs ¥ YPOBHS JalibHEHIIero ooy4yeHus;

4) BOCIMTAHUSA KYJIbTYPbI 310POBbSI:

0CO3HAHHE IICHHOCTH )KU3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 370POBBIO, YCTAHOBKA
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHME TOCIEACTBUNH M HENPUSATHE BPEAHBIX MPUBBIUCK
(ynorpeOyieHUsT aJKOrojisi, HApPKOTHUKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBUI
0€30MaCHOCTH TIpU OOpameHHH C XWMHUYECKHMHU BEIIeCTBaMHU B Y4YeOHBIX W JKU3HEHHBIX
CUTYAIIHSX;

5) Tpy10BOro BOCHIUTAHUSA:



(dbopMUpPOBaHHE IICHHOCTHOTO OTHONICHHS K TPYAOBOM NEATEIHHOCTH KaK €CTECTBEHHOMN
NOTPEOHOCTH YeJIOBEKa M K MCCIIEOBATEILCKON JEATeIbHOCTH KaK BBHICOKO BOCTPEOOBAHHON B
COBPEMEHHOM OOIIIECTRBE;

pa3BHUTHE MHTEpeca K NMpodeccusiM, CBSI3aHHBIM C XUMHCH, B TOM 4YHCIe K mpodeccusm
Hay4YHOU c(hephl, 0CO3HAHNE BO3MOKHOCTH caMOpeai3aliu B 3TOi chepe;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

OCO3HAaHHE HEOOXOAMMOCTH OTHOIICHHS K MPHUPOJIC KaK MCTOYHUKY XKU3HU Ha 3emIe,
OCHOBE €€ CYIIICCTBOBAHHS,

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYJIbTYphI: MPHOOPETEHHE ONBITA IUIAHUPOBAHUS
MOCTYIIKOB M OLEHKM HMX BO3MOXHBIX IOCIEICTBUU [JIs1 OKPYXKAIOLIEH Cpeabl; OCO3HAHUE
I00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIEM U IMYTEH X PEIICHUS; CIOCOOHOCTh TPUMEHSTh
3HAHUS, MOJTy4aeMbIe NIPH U3YUYCHUU XUMUH, IS PEIICHUS 3a7ad, CBSI3aHHBIX C OKPYXKAIOIICH
CpeIoi; aKTUBHOE HENPHATHE JICHCTBHUM, MPUHOCAIIUX BpEJ OKPYXKAIOMIEH cpejie; 0CO3HAHUE
CBOCH pOJM Kak TpaXAaHWHA W MOTPEOUTENs B YCIOBUSX B3aUMOCBSI3M TPHPOIHOM,
TEXHOJIOTMUECKOU U COIII/IEUII)HOI\/JI Cp€a; rOTOBHOCTb K Y4YaCTHIO B HpaKTH‘IeCKOﬁ ACATCIIBHOCTHU
9KOJIOTMYECKOMN HaIpPaBICHHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yiabTaTbl OOYYalOLIIUMXCSA, OCBOMBIIMX MPOrpaMMy I10 XHUMHUHU
OCHOBHOT'0O 00111ero 00pa3oBaHMsl, BKIOYALOT:

YCBOGHHE  MEXAMCLUMIUIMHAPHBIX  (MEXIPEIMETHBIX)  MOHATUH,  OTpa)KarolluxX
MaTepuaibHOE €IUHCTBO MHpa U IMPOLECcC MMO3HAHUS (BELIECTBO, CBOMCTBO, HEPIHUs, SBIICHUE,
Hay4HbI (paKT, 3aKOHOMEPHOCTb, THUIIOTE3a, 3aKOH, TeOopHs, HaOIIoleHue, H3MEepeHue,
UCCIIEIOBaHKE, SKCIIEPUMEHT U JPYyTHE);

OBJIAJICHUE YHUBEPCaAIbHBIMU y4eOHBIMU JEHUCTBUSIMHU (mo3HaBaTEIbHBIMU,
KOMMYHHUKATUBHBIMHU, PETYJISATUBHBIMH), BaXXHBIMU ISl TOBbIIEHUS 3 ()EKTUBHOCTU OCBOEHUS
colepkaHus ydeOHOro mpeamera, (GOPMHPOBAHUSA KOMIETEHIMH, a Takke MPOEKTHO-
UCCIIEI0BATEIbCKON AEATENbHOCTH 00yHaroIuXcs B Kypce XUMUH;

CIIOCOOHOCTh MX UCIOJIB30BaTh B yUEOHOMH, M03HABATEIbLHON U COLMATbHON IPAKTHKE.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble 1oruyeckue neiicTBus:

YMEHMSI HCHOJIb30BaTh IPHEMBbl JIOTHYECKOI'O MBIIUIEHUS IPH OCBOEHUU 3HAHUMU:
pPacKphIBaTh CMBICT XHMHYECKUX TOHATHHA (BBIAENATh UX CYLIECTBEHHbIE IPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C JPYTUMH MOHSATHIMMU); aHAJIU3UPOBaTh, CPAaBHUBATh, 000011aTh,
BbIOMpaTh OCHOBaHUS [JJs KJIacCU(UKALIMM M CHUCTEMaTHU3allUM XHMHUYECKUX BEIIECTB U
XUMHYECKHX peaklUui; yCTaHaBIMBAaTh HPUYMHHO-CIEICTBEHHBIE CBS3M MEXIy OOBEKTaMu
W3YYEHHUS; CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIAYKTUBHBIE, NEAYKTUBHBIE, I10 AHAJIOTUN);
npelaraTb KpUTEPUU M BBISIBIATH OOIIME 3aKOHOMEPHOCTH W TNPOTUBOPEUUS B HM3y4aeMbIX
npoueccax M SBJICHHSX; MPOBOJAUTH BBIBOABI M 3aKJIIOUYCHHS; YMEHUS NPUMEHATh B Ipoliecce
MO3HAHUS MOHATHUS (MpPEeIMETHbIE U METalpeJIMETHbIE), CUMBOJIMYECKHUE (3HAKOBBIE) MOJENH,
UCTOJIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MOJAEIbHBIC MPEACTABICHUS — XUMHYECKUN 3HAK
(cuMBOJ 37I€eMEHTa), XUMUYecKas GopMysa U ypaBHEHHE XMMHUYECKON PeaKkIMU — MPU PEeLIeHUN



y4eOHBIX 3a/ay; C y4EeTOM JTHX MOJIEIbHBIX MPEACTaBICHUM XapaKTepu30BaTh H3ydaeMble
XMMUYECKHE BEIIECTBA U XUMUUYECKHUE PEAKIINH.
ba3oBble wuccienoBare/bCcKue AecTBUS (MeTOAbI HAYYHOI0 TO3HAHMS BelIECTB H
sIBJIEHHH):

YMEHHUSI IPUMEHSTh METOIbl HAYYHOT'O MO3HAHUS BEUIECTB U SIBICHUN HAa SMIUPUYECKOM U
TEOPETUYECKOM YPOBHSX B YyYeOHOW TIO3HABAaTEIbHOW H TMPOEKTHO-HCCIECIOBATEIIbCKON
JIeSATEIbHOCTH;

YMEHHMsI HCIIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS U
CaMOCTOSITENIbHO CTAaBUTh BOIPOCHI, aHAIM3UPOBaTh (HAKThI, BBIABIATH U (QOPMYIUPOBATH
npoOiieMy, ONpPENeNaTh LEdb W 33/1a4l, COOTBETCTBYIOIIME PEIICHUIO0 MPOOJIEMBI; TMpeiaraTh
OMUCATEIbHYIO WM OOBSICHUTEIBbHYIO THUIOTE€3Yy M OCYIIECTBISATH €€ MPOBEPKY; YMEHUSs
MPOBOAMUTH U3MEPEHUS HEOOXOAUMBIX ITAPAMETPOB, BBIUUCIICHUS, MOACIUPOBAHNE, HAOIIOICHUS
U DKCIEpUMEHTHI (pealbHble M MBICICHHBIE), CAMOCTOSATEIBHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopMynupoBaTh 0000IIEHNST U BBIBOJBI MO PE3YJIbTaTaM MPOBEIACHHOTO OIBITA, UCCIICIOBAHUS,
COCTaBJISITh OTYET O MPOJIETaHHON padoTe;

PabGora ¢ undopmanmeii:

YMEHHsI OPUEHTHPOBATHCSI B PA3IMYHBIX UCTOYHHMKAX MHQOpMAIMK (HAyYHO-TIOMYJspHAS
auTeparypa XMMHYECKOTO COJIEepKaHUs, CIpaBOYHBIE T0coOus, pecypchl MHTepHeTta);
aHaJIM3UpoOBaTh  WH(MOpPMAIMIO U  KPUTUYECKH  OLEHUBATh €€  JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTh, OTOMPATh U MHTEPIPETUPOBATH UH(DOPMALIHIO, 3HAUUMYIO ISl PELICHHS
yueOHOM 3a/layl; YMEHHUs MPUMEHSATHb pa3jMuHble METOJAbI M (OPMYIUPOBATH 3aMPOCH MPU
MOKMCKE U 0TOOpe MH(pOPMAITUHN, HEOOXOAMMON TSl BBITIOJTHEHHS YU4eOHBIX 33]1a9; UCTIOIh30BaTh
WH()OPMAIIMOHHO KOMMYHHUKATUBHBIE TEXHOJOTUM U PA3JIUYHBIE IIOMCKOBBIE CHCTEMBI;
CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (opMy mpeAcTaBieHuss HHPOpMaAUu (CXEMBbl,
rpaduku, auarpaMMsbl, TaOJIULbI, PUCYHKH U Apyrue (GopMbl); YMEHHUS UCIOIb30BaTh HAYUHBIN
SI3BIK B KAYECTBE CPEICTBA PAbOTHI C XUMUYECKOW MH(POpPMAIUEH; MPUMEHATh MEKIIPEIMETHBIC
(pusnueckue U MaTeMaTHYECKUE) 3HAKA U CUMBOJIBI, (OpMYIIbl, a00OpEeBUATYpPbI, HOMEHKIIATYPY,
HCIIONIb30BATh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aelcTBUA:

1) ymenust obuieHus (MMCbMEHHON M YCTHOW KOMMYHHKAIIMH):

IIPEJICTABIISITh TOJTYYEHHBIE PE3YylbTaThl IIO3HABATEIIBHOM NEATEIBHOCTH B YCTHBIX U
MUCBbMEHHBIX TEKCTaX; MYyOJWYHO BBICTYNAaTh C IPE3eHTAalMeld pe3yJbTaTOB BbIMOIHEHUS
XUMHUYECKOI0 IKCIEPUMEHTa (MCCIe10BaTeIbCKON 1a00paTOpHON MM MPAKTUYECKON padoThl,
y4eOHOro MpOeKTa); B XoJe Auaiora U (WiM) AMCKYCCHM 3a/laBaTh BOMPOCHI MO 00CYKIaeMOit
TE€Me U BbICKa3blBaTh HJEH, (POPMYJIHPOBATh CBOU MPEIJIOKEHHS OTHOCHTEIBHO BBITOJHEHUS
MPEJIOKEHHOM 3a/1a4u.

2) yMeHHUs yueOHOT0 COTpyAHUYECTBA (FPYNIOBasi KOMMYHHUKAIUs):

y4acTBOBaTh B TPYIIOBBIX (opMax paboOTH: IUIAHUPOBATh OPraHMU3ALMUI0 COBMECTHOU
paboThI, OMpPEENATh CBOIO POJb, PACHPEACTATh 33aJaud MEXIy WICHAMU TPYIIbI; BBHIIOIHSITH
CBOIO YacTh paboThl, KOOPAUHUPOBATH CBOM ACUCTBUS C IEHCTBUSMU JIPYTUX YJICHOB KOMaH/BbI,
ONpeAeNiATh KPUTEPHUH IO OLIEHKE KadecTBa BBIMOJIHEHHON paboThl; pemiath BO3HUKAIOILIUE
npoOjaeMbl Ha OCHOBE ydeTa OOLIMX MHTEPEeCOB M COIJIaCOBAaHUS MO3MIMH, y4yacTBOBaTh B
o0cyxieHur, 0OMeHe MHEHUSIMU, «MO3TOBOM IITYypMe» U IPYTUX (popMax B3aMMOAEHCTBHSL.



PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eiCTBHS

OBJIaI[GHI/Ie YHUBCPCAJIbHBIMU yq€6HBIMI/I PETYIATHBHBIMU HeﬁCTBHHMH BKJIIOYACT
pa3BUTHE CAaMOOPTaHU3AINH, CAMOKOHTPOJIS, CAMOKOPPEKIIUH, B TOM YHCIIE:

YMEHHS pemIaTh yd4eOHBIE W HCCIICJOBATENbCKUE 33Jadl: CaMOCTOATEIFHO BBIOMPATH
cnoco0 perieHusi y4eOHOW 3agaun (CpaBHHMBATh HECKOJBKO BAapHAHTOB PEIICHHs, BHIOMPATH
Han0oJee MOIXOASIIIHNHI C yYETOM CaMOCTOSITEIBHO BBIICTICHHBIX KPUTEPUERB), ITIAHUPOBATH CBOIO
paboTy mpH pelmeHHH y4eOHOW WIIM HCCIIEAOBATENbCKONW 3a/7auyd; HA OCHOBE IOJNyYEHHBIX
pe3ysbTaToB (GOPMYIHPOBAaTH O0OOOLICHUS M BBIBOABI, IMPOTHO3HPOBATH BO3MOXHOE Pa3BHTHE
IPOIIECCOB; AHAIM3MPOBATH PE3YJbTAThl: COOTHOCUTH CBOM JIGHCTBHA C IUIAHUPYEMBIMU
pe3yJibTaTaMH, OCYIIECTBIATH CaMOKOHTPOJb  JIEATENIbHOCTH; KOPPEKTHPOBAaTh  CBOIO
JIeATEIbHOCTh HAa OCHOBE CAMOAHAJIN3a H CAMOOILICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3ynbTaThl OCBOSHHS MPOrpaMMbl IO XHMHH OCHOBHOTO OOILETro
o0Opa3oBaHus Ha YriyOJEHHOM YpPOBHE MMEIOT 00Illee coaepiKaTelbHOe SAPO C MPEeAMETHBIMU
pe3ynbraraMu 06a30BOTO ypOBHS, COTJIACOBAHBI MEXKY COOOM, YTO TO3BOJSIET PEaM30BBIBATH
yriyOJIeHHOE HM3Y4YeHHE KaK B paMKax OTIEJIbHBIX KJIACCOB, TaK M B paMKaxX pealn3aluu
WHAUBUAYAIbHBIX 00pa30BaTeNbHBIX TPAGKTOPH, B TOM 4YHCIIE MCHOJB3ysl CETEBOE
B3aMMOJieiicTBre opranu3anuu. [1o 3aBepiieHnn peanusalnuy IporpaMMbl yriyOJIeHHOTO YPOBHS
o0yyJarommecs CMOT'yT JIeTajlbHEee OCBOUTH MaTEPHall, OBIAACTh PACIIUPEHHBIM KPYTroM MOHSATUI
Y METOJIOB, PEIIaTh 3a7a4u 00Jiee BHICOKOTO YPOBHSI CIIOKHOCTH.

[IpenMeTHbie pe3ynbTaThl BKJIIOYAIOT: OCBOEGHHE OOYYaIOIIMMHUCS HAyYHBIX 3HAHUIA,
YMEHHHA M CIOCOOOB NEHCTBUH, CHEIU(PUUECKUX ISl TPEIMETHONW 00IacTH «XHUMHUA»; OCHOBBI
HAy4YHOT'O MBIIUICHHS; BUJIBI ACSTEIHHOCTHU T10 MOJIYYECHUIO HOBOT'O 3HAHUS, €0 MHTEPIIPETALINH,
npeoOpa30BaHUI0 M MIPUMEHEHUIO B PA3UYHBIX YUEOHBIX U PEATbHBIX JKU3HEHHBIX YCIOBHSX;
o0ecreynBaroT BO3MOXKHOCTD YCIIEITHOTO 00YYEeHHsI Ha CIIEeIYIOIIEeM YPOBHE 00pa30BaHMUS.

K xoniy oOyuenus 6 &8 kunacce y oOydaromierocs OyayT chOpMHPOBAaHBI CIEAYIOIINE
IpeIMETHBIE PE3YIbTaThl U3YUYEHUS XUMHUH Ha yTIIyOJIEHHBIM YPOBHE:!

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHATHW: aTOM, MOJIEKYJIA, XUMHUYECKHUI
AJNIEMEHT, METAJlJI, HEMETaJll, aJUIOTPOIHs, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOJHAS U HEOJHOPOJAHAS), BAJICHTHOCTh, OTHOCUTENIbHASL aTOMHAs U MOJIEKYJIsSIpHasl Macca,
KOJINYECTBO BEUIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBas JOJIsI XMMHUYECKOIO JJIEMEHTA B
COETMHEHUH, MOJIIPHBIA 00BbEM, OTHOCUTENbHAS MJIOTHOCTh T'a30B, OKCHUJI, KUCIOTa, OCHOBaHUE,
coJib, aM(OTEpHBIH OKCHJ, aMPOTEpPHBIH TUIPOKCHUI, XUMHUYECKas peaklHs, KiacCUpUKalus
peaxkuii: peakliui COeTUHEHMs], peaKUi pa3IoKEHUs, peakluu 3aMeIlleHUs, peakiiuu oOMeHa,
9K30- ¥ SHJIOTEPMUUYECKHE PEaKLIUH; TEIIOBOM 3((EKT peakiiy; APO aTOMa, SJEKTPOHHBIN CIION
aToMa, aTtoMHas opOuTadh, paAUyC aroMa, XUMHYECKas CBs3b, MOJSIpHAS M HEMOJsIpHas
KOBAJICHTHAsl CBA3b, MOHHAs CBS3b, MOH, KaTUOH, aHWOH, PACTBOp, MAcCOBas JOJS BEIIECTBa
(mpolleHTHAas KOHIIEHTpalMs) B pacTBOpE, MOJSpHas KOHIEHTpalusi BELIECTBAa B PacTBOPE;
ANEKTPOOTPULATEIBHOCTD, CTEIEHDb OKHUCIIEHUS, OKUCIUTENM U BOCCTAHOBHUTENM, OKUCIEHUE U
BOCCTaHOBJICHHE, OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINU, METO]] DJICKTPOHHOTO OasaHca;



WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX TOHATUH U IPUMEHATH 3TH OHITHS
IIPY ONIMCAHWU BELIECTB U UX MPEBPAILECHU;

UCTIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY JJIsl COCTaBJICHUsI (POPMYIT BELIECTB M YpaBHEHU I
XUMUYECKUX PEaKLUM;

ONpeeNATh BaJICHTHOCTb AaTOMOB OJJIEMEHTOB B OWHApHBIX COEIUHEHMSX, CTENEHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAITIE)KHOCTh BEIIECTB K ONPEAEICHHOMY
KJIACCy COEAMHECHHMN TO QopMmyiaM, BUIbl XUMHUYECKOW CBSI3M (KOBAJICHTHOW W WOHHOW) B
HEOPraHWYECKUX COEMHECHUSIX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUsT MacChl BEIIECTB, IIOCTOSHCTBA COCTAaBa,
[Tepuonnueckoro 3akona JI. 1. MenneneeBa, aroMHO-MOJIEKYJISIPHOM T€OpUH, 3aKOHA ABOTaIpO
U €ro CIEICTBUM, TPEACTABIEHUNH O HAay4yHbIX METOAAaxX I[I03HAHUS, B TOM 4YHCIIE
SKCHEPUMEHTAIBHBIX W TEOPETUYECKUX METOJAX HCCIAEAOBaHUS BEUIECTB M H3Y4YEHUS
XUMUYECKUX PEaKLUi;

JEMOHCTPUPOBaTh IOHMMAHUE [IEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XHUMHUYECKHX
AJIEMEHTOB OT UX MOJ0XeHus B [lepuoanueckoit cucreme:

OIKCHIBATh U XapaKTepH30BaTh TabnnuHyto popmy [leproanueckoii ccTeMbl XUMHYECKHX
9JIEMEHTOB: pa3jiNyaTh MOHATHS «TJIaBHAs MoArpymnmna (A-rpymnma)» u «mnodbouynas noarpymnmna (b-
rpynma)», «Majble Iepuoib» U «OOJbIINE EPUOIBIY;

COOTHOCUTh O0O3HaueHus, KOTopple HMeroTcsi B Tabmuue «llepuoguueckas cucrema
XUMUYecKHX 31eMeHTOB []. 1. MenneneeBay, ¢ UNCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsl s/Ipa, 00IIee YUCII0 JIEKTPOHOB U pacIipe/ie]IeHIe UX Mo
AIIEKTPOHHBIM CJIOSIM);

OOBSCHATH CBSA3b MOJIOKEHUS deMeHTa B [lepuoanueckoil cucteme C pacnpeneieHuemM
3JIEKTPOHOB IO YHEPIETUYECKUM YPOBHSM, IMOAYPOBHSIM U OpOUTANISM aTOMOB MEPBBIX YETHIPEX
MEPHOJIOB;

KJIaccu(UIUPOBaTh XMMHYECKHE JJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKHE
peakuuu (Mo YMCITy U COCTAaBY YYacTBYIOLIUX B pEaKLMU BEIIECTB, IO TETJIOBOMY 3D (EKTy);

XapakTepu3oBaTh (ONMUCHIBATh) (PU3MUECKUE U XUMUYECKHE CBOUCTBA MPOCTHIX U CIOKHBIX
BEIIIECTB: KHUCIOpOJa, BOAOPOJA, BOAbI, OOIIME XHWMHYECKHE CBOICTBa OKCHUJIOB, KHUCIOT,
OCHOBaHMUM M CoOJiel, TeHETUYECKYI0 CBSI3b MEXIy HUMH, MOATBEpXKJIas MpUMEpamMu
MOJIEKYJISIPHBIX YPaBHEHUIN COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIMIA;

ONMCHIBATh POJIb KHUCIOPOJA, BOAOPOAA M BOABI B NPHUPOAHBIX IPOLECCAX, B MKUBBIX
OpraHM3Max, WX I[PHUMEHEHUE B Pa3JIMYHBIX OTPACISIX MPOMBIIUIEHHOCTH, BO3MOXKHOE
HCIIOJIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHUSAX;

OOBSACHATP M NPOTHO3UPOBATH CBOMICTBA BEIIECTB B 3aBHCHUMOCTH OT HMX COCTaBa U
CTPOEHUS, BO3MOXXHOCTH IIPOTEKAHUS XUMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENIBHYIO MOJEKYJISPHYIO M MOJSPHYKO Macchl BEIECTB, MOJISIPHYIO
Maccy CMECH, MOJIbHYIO JIOJII0 XMMHUYECKOrO 3JIEMEHTa B COEIWHEHUH, MAacCCOBYIO JOJIO
XUMHUYECKOT0 3JIEMEHTa 1Mo (opMyJie COeAMHEHUS, HaXOAUTh MPOCTeiInyo GopMyy BelecTBa
[0 MAacCOBBIM WJIM MOJBHBIM JOJSAM 3JEMEHTOB, MAacCOBYIO JOJI0 BELIECTBA B PacTBOPE,
MOJIIPHYIO KOHIIEHTPAIL[MIO0 BEIECTBA B PACTBOPE, NPOBOJUTH pacyeTbl IO YpPaBHEHUSIM
XUMUYECKON PEAKIINN;

IPUMEHSTh OCHOBHBIE OIEpali MBICIUTEIBHON JESTeIbHOCTH — aHalIu3 M CHUHTE3,
CpaBHEHHe, 0000IIeHHe, CHCTeMaTH3alMilo, KJIacCU(UKalWIO, BbISIBIEHHE MPUYUHHO-
CJIEICTBEHHBIX CBA3EM — JUIsl U3yUYEHUS CBOMCTB BELIECTB M XMMHUECKUX PEAKIIMM, €CTECTBEHHO-



Hay4YHbIE METOJbI TO3HAHWs — HAOIIOACHWE, W3MEPEHHE, MOJCIHPOBAHUE, AKCIEPUMEHT
(peanbHBIN M MBICTICHHBIN) — 111 OCBOCHUS y4eOHOTO COJIepIKaAHMS;

PacKpbhIBaTh CYIIHOCTH MPOIECCOB OKUCICHUS U BOCCTAHOBJICHUS, COCTABIISITh YPAaBHEHUS
MPOCTBIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMI (METOIOM DJICKTPOHHOTO OajaHca);

YCTAaHABJIMBATh CBSI3W MEXAY PEATbHO HAONIOJACMBIMH XUMHUYCCKUMH SIBICHUSIMH U
IpoIeccaMy, MPOUCXOMSIIMMHA B MakpOo- ¥ MHUKPOMHpPE, OOBSCHATh HMPUYMHBI MHOTO0Opa3us
BCIICCTB, COOTHOCUTb XUMHUUYCCKHEC 3HAHUA CO SHAHUAMU JPYTrUX y‘-IGGHbIX npeaAMETOB;

coOuro1aTh paBuITa 0€301MacHOM paboTHI B JIAOOPATOPHH MPU UCTIOIH30BAHUU XUMUYIECKOM
nocynsl U 00OpYIOBaHUS, a TaKXKe IpaBHa OOpallleHHs C BENIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMH BBIITOJHEHHS JJAOOPAaTOPHBIX ONBITOB U MPAKTHUYECKUX PabOT IO MOIYYEHUIO U
coOMpaHnI0 ra3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
OIIpeIeIICHHOM MacCOBOH 10JICH paCTBOPEHHOTO BEIIECTBA, PEIICHUIO YKCIICPUMEHTAIBHBIX 33124
1o TeMe «OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCAMHCHUI;

ACMOHCTPUPOBATH BJIaICHUC OCHOBAMHA XUMHUYECKOUI rpaMOTHOCTH, BKJIIO‘IaIOH_IeI\;I YMCHUA
0e30MmacHOT0 OOpalIeHUsT ¢ BEIIeCTBAMH, MCIOJIB3YEMBIMH B TMOBCEIHEBHON XM3HHU, a TaKKe
3HaHUE MTPABHJI MIOBEJICHUS B LIEJSIX COCPEIKCHUS 3I0POBbS U OKPYKAFOIIEH CPEIIbI.

K koHniy obOyuenuss ¢ 9 kaacce y oOydaromierocss Oynyr chOpMHpPOBAHBI CIEIYIOIIHE
[IpEeIMETHBIE PE3YIbTAThl U3YUEHUS XMMHUH HA YIIIyOJIEHHBIM YPOBHE:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHUX TIOHATHA: XUMHUYECKHH DJIEMEHT, aToM,
MOJIEKYJIa, UOH, KaTHOH, aHHOH, 3JIEKTPOOTPHUIIATEIHLHOCTh, CTENEHb OKHCICHHUS, XUMHYECKas
peakuus, TeTIoBoi 3 (HeKT peakiuu, MOJIb, MOJISIPHBIN 00BEM, PacTBOD;

3JICKTPOJIUTHI, HEIJCKTPOJHUTHI, AJICKTPOJUTHYECKAS JUCCOLMAIIUSA, PEAKIIMH HOHHOTO
oOMeHa, THApPOJIM3 COJeH, oOpaTuMble H HeoOpaTUMbIE PEaKIHMH, OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU, OKUCIHUTENIb, BOCCTAHOBUTEIb, OKHCJICHHE M BOCCTAHOBJICHUE,
ANIEKTPOJIN3, aUIOTponus, amM(pOTEPHOCTh, XHUMHUYECKas CBsI3b (KOBAJIEHTHAs, WOHHAasi,
MeTaJlJIN4ecKasi), MEXMOJEKYIsIpHble B3aUMOICHCTBHS (BOJAOpOIHAsI CBs3b, CUJIBI BaH-mep-
Baannca), KOMIIJIEKCHBIE COSAMHEHMSI, KPUCTATUIMYECKUE PEIIeTKH (MPUMUTHUBHAS KyOudeckas,
00BEMHO-TIEHTPUPOBAHHAS KyOWYecKasi, TpaHCIEHTPUPOBAaHHAA KyOHWUYecKas, reKcaroHajibHas
MJIOTHOYIMAKOBaHHAsI ), KOPPO3UsI METAJIJIOB, CIUIABBI, CKOPOCTh XUMUUYECKOW PEaKIMH, KaTaau3,
XUMUYECKOE PABHOBECHUE, PJIEMEHTHI XUMUUYECKON TEPMOJUHAMUKY KAaK OJHOU U3 TEOPETUUECKUX
ocHoB xumnuy; [1JIK;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TOHATHI U IPUMEHSTD TH TIOHSITHS
TIPU OMHMCAHHUH BEIIECTB U MX MPEBPAIICHUII;

HCIOJIF30BaTh XUMUYECKYIO CHMBOJIUKY JUIS COCTaBICHHS (JOPMYI BEIIECTB U YpaBHEHUH
XUMUYECKUX PEaKInid;

OTIPENIETISATh BAJIGHTHOCTh M CTENEHb OKUCIECHUS XUMHUYECKUX DJIEMEHTOB B COSAMHEHUSIX
Pa3IMYHOTO COCTaBa, MPUHAIJEKHOCTh BEIIECTB K OINPEACICHHOMY KJIACCy COCIWHEHHH IO
dbopMynaM, BUIBl XUMHYECKOH CBs3M (KOBAJICHTHOW, WOHHOW, METaUIMYECKO) B
HEOPraHMYECKUX COCTMHEHUSX, 3aps]l HOHA IO XUMUYECKOU opMyIie, XapaKTep Cpelibl B BOIHBIX
pacTBOpax HEOPTaHMYECKUX COCIUHCHHM, THI KPUCTAJUIMYECKOW PEIMEeTKH KOHKPETHOTO
BEIIIECTBA;

packpbiBaTh cMmbich Ilepuonnueckoro 3akona JI. . MenzeneeBa u J€eMOHCTPUPOBAThH €0
IMOHUMAaHHE:



OIKCBIBATH U XapaKTEPH30BaATh TaOINYHY0 hopMy Ileprnonnueckoil cucTeMbl XUMUYECKHX
AIIEMEHTOB: pa3inyaTh MOHATUSA «A-Tpynmna» U «b-Tpymnmay, «Majble Iepuoab» U «OOoJbIINe
HEPUOJIBIY;

OOBSICHATH CBSI3b IOJIOXKEHUA ieMeHTa B llepmonuueckoil cucteme ¢ pacnpesneieHueM
3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, MOAYPOBHSAM U OpOUTAISIM aTOMOB IEPBBIX YETBIPEX
HEpUO/IOB;

BBIJICJIATH OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB U MX COCIUHEHUI
(KMCIIOTHO-OCHOBHBIX Y OKHCIIUTEIIbHO-BOCCTAHOBUTEJIBHBIX CBOMCTB OKCHJIOB U TUAPOKCHUJIOB) B
npezenax MajlblX MEpUOJIOB U INIABHBIX NOATPYIII ¢ YYETOM CTPOSHHSI UX aTOMOB;

PacKpBIBaTh CMBICI TEOPUU DIEKTPOJMTHYECKOW IuccouManuu, 3akoHa [ecca m ero
CJICZICTBUH, 3aKOHA JEHCTBYIOIIMX Macc, 3aKOHOMEPHOCTEH M3MEHEHUS! CKOPOCTH XMMUYECKOH
pEaKlIMK, HAIpaBICHUS CMEIIEHUS XMMHMYECKOIO PaBHOBECHS B 3aBUCHUMOCTU OT Pa3JIMYHbIX
(hakTOpoB;

KJaccu(UIUPOBaTh XMMHYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XWMHYECKUE
peakiun (10 YUCITy ¥ COCTAaBY YYaCTBYIOUIMX B PEAKIIMH BEILECTB, MO TeryioBoMy 3¢ddekry, mo
arperaTHOMy COCTOSIHUIO pEareHTOB, I10 HW3MEHEHMIO CTeleHEedl OKHUCICHHsS XMMHUYECKHX
3JIEMEHTOB, 110 0OPATUMOCTH, IO YYaCTHIO KaTajlu3aTopa);

XapaKTepU30BaTh (OMUCHIBATH) 00IIME XMMHUYECKHE CBOMCTBA BEUIECTB PA3JIMUHBIX KJIACCOB
HEOPraHWYECKUX COCTUHEHHH, TOATBEP)KIAasi 3TO OINMCAaHHE MPHUMEPAMU MOJEKYJISPHBIX U
MOHHBIX YpPaBHEHHH COOTBETCTBYIOIIMX XUMUYECKUX PEaKIHii;

COCTABJIATh YPABHEHMSI: DJIEKTPOJUTHUECKON AMCCOLMAIMK KHCIOT, IIEI04Yed U CcoJieH;
MIOJIHBIE W COKpAIlEHHBIE YpaBHEHHs PEaKIMii MOHHOTO OOMEHa; peaklui, MOATBEPKIAIOIINX
CYIIIECTBOBaHHE T€HETHUECKON CBS3M MEXY BEIIECTBAMH PA3JIMYHBIX KIIACCOB;

PacKpBIBaTh CYIIHOCTh IMPOLIECCOB MMAPOJIM3a COJIEH MOCPEACTBOM COCTABICHHS KpaTKUX
MOHHBIX U MOJICKYJISIPHBIX YpaBHEHUH peakUui, CyLITHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
PEaKIHii MOCPEICTBOM COCTABIICHUS SJIEKTPOHHOTO OallaHCa ATHX PeaKIluii;

NPeJICKa3bIBaTh XapaKTep CPe/bl B BOJHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBATh) (U3NYECKHE M XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
(kucimopoJ, 030H, rpaduT, anma3, KpeMHui, 6op, a3zor, ¢ocdop, cepa, xJIop, HATPUHA, KaIUH,
MarHui, KaJbIMid, ATFOMAHUH, *Kele30, Meb, IUHK, cepeOpo) U 00pa30BaHHBIX MMHU CIIOKHBIX
BEIIECTB, B TOM YHCIIE X BOJHBIX PAaCTBOPOB (aMMHAK, XJIOPOBOJOPOI, CEPOBOIOPOI, OKCHIBI
yraepoaa (I, IV), kpemuus (IV), azora (I, II, III, IV, V) u docdopa (III, V), cepsr (IV, VI),
CepHHUCTasA, cepHas, a30THasg, ¢ocdopHas, yronbHas, KpeMHHUEBass KHCIOTBHI, OKCHIbl U
ruapokcuabl MetaiioB [A—IIA-rpynn, amomunusd, meau (1), nunka, xxenesa (II u I11));

MOSICHATh COCTaB, OTJENBHBIE CIIOCOOBI IOJNIYUEHHsS W CBOMCTBAa CIIOXKHBIX BEIIECTB
(KHCTIOpOoJCOepKaIe KUCIOTHI XJIopa, a30TUCTas, OOpHas, YKCyCHas KHCIOThI M UX COJIH,
ranoreHu sl KpeMuus (IV) u gocdopa (III u V), okcun u ruapokeun xpoma (I11), nepmanranar
KaJIvs;

OIHCHIBATH POJIh BAKHEHIIINX U3y4aeMbIX BEIIECTB B MPHUPOIHBIX IPOIIECCax, BIMSHAE HA
KUBBIE OpPraHU3MbI, MPUMEHEHUE B PA3JIMYHBIX OTPACISAX SKOHOMHUKH, HCIOJIB30BAHUE IS
CO3JIaHUS COBPEMEHHBIX MaTEpPHAJIOB U TEXHOJIOTHIA;

NPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KAYeCTBEHHBI COCTaB Pa3IMYHBIX BEIIECTB,
pacIio3HaBaTh OMBITHBIM ITYTEM COZAEPIKAIINecs B BOJHBIX PACTBOPaX MOHBI: XJIOPHUI-, OPOMHI-,
uoaua-, cynbdar-, pochar-, kapOOHAT-, CUIIUKAT-, CYIb(UT-, Cynb(UI-, HUTPAT- U HUTPUT-UOHBI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUSI, MAarHUs, KaJIbLUS, ATFOMUHUS, JKene3a (2+) u xkenesza (3+),
Menu (2+), IMHKa;



OOBSACHATH U MPOTHO3UPOBATH CBOMCTBA BaXKHEUIINX U3y4aeMbIX BELIECTB B 3aBUCUMOCTHU
OT MX COCTaBa U CTPOEHHUSI, IPUMEHEHHUE BEUIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXHOCTb
IIPOTEKAaHUs XUMUYECKUX MPEBPAIICHUN B Pa3jIMYHBIX YCIOBUSAX HAa OCHOBE PAacCMOTPEHHBIX
9JIEMEHTOB XUMHUYECKON KUHETUKH U TEPMOJUHAMUKHY;

BBIUKCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIeMEHTa 10 (popMylie COeAMHEHNUS, MAaCCOBYIO JIOJIIO BEUIECTBA B PacTBOPE,
MOJIBHYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJIIPHYIO KOHIEHTPALIMIO BEIIECTBA B
pacTBope, HaXOOUTh MPOCTEHIIyI0 (HOpMYITy BEIIecTBa MO MAcCOBBIM HJIM MOJIBHBIM JOJISIM
3JIEMEHTOB, MIPOBOJUTH PACUETHl MO YPaBHEHUSIM XUMHUYECKHX PEaKIMil C y4eTOM HeJoCTaTKa
OJTHOTO U3 PEareHTOB, MPAKTUYECKOT0 BBIX0/1a MPOAYKTa, 3HAUYCHHS TeIUIOBOTro 3 ekra peakuu,
OIIPEEIATh COCTAaB CMECEI];

coOnroaaTh mpaBuiia 6e30macHoi paboThl B 1a00paTOpUU MPHU UCIIOIB30BAHUN XUMUYECKON
nocyabl U o0OpynOBaHUS, a TaKXkKe IMpaBuia OOpalIeHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMH BBIITOJHEHHS JTJAOOPAaTOPHBIX ONBITOB U MPAKTHYECKUX PabOT IO MOIYYEHUIO U
coOupaHMIO Ta3000pa3HbIX BELIECTB (aMMHaka U YIVIEKUCIOrO Tra3a) M PELICHUIO
SKCIIEPUMEHTANBHBIX 33]1a4 110 TeMaM Kypca, MPECTaBIATh PE3yIbTaThl SKCIIEpUMEHTa B (hopme
BBIBOJIOB, JI0KA3aTEIbCTB, IPa(UKOB, TAOJIUIL U BBISABIATH SMIUPUUYECKUE 3aKOHOMEPHOCTH;

IPUMEHSTh OCHOBHBIE OIEpPALlMU MBICIUTENbHON JEATENIBHOCTH (aHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEHNEe, CUCTEMATU3alMIO, BBISIBIICHUE MPHYUHHO-CIICACTBEHHBIX CBS3EH) MpH
M3YYEeHUU CBOWCTB BEILIECTB U XUMUYECKUX PEaKIIUii, BIaJETh €CTE€CTBEHHO-HAYYHBIMU METOIaMU
no3HaHus (HabnoAeHre, U3MEpEeHre, MOJICIUPOBAHKE, YKCIIEPUMEHT (pealbHbIA U MBICIICHHBIH );

NPUMEHATHh MpaBHja OE30MacHOr0 OOpalleHus C BEIIECTBAMH, HCIOIb3yeMBbIMH B
MIOBCEHEBHOM KHM3HH, NMPaBHJa MOBEICHHUS B LEIAX COCPEKEHHUS 30POBbS M OKpYXKaromen
OPUPOJHON cpeapl, MOHMUMAaTh Bped (OMACHOCTb) BO3JCHCTBUS Ha JKHBBIE OPraHU3MBI
OTIpe/INIEHHBIX BEIECTB, MOSICHATh Ha MIPUMEpaxX CrocoObl YMEHbBIIECHUS U MPEAOTBPAILICHUS UX
BPEIHOT'0 BO3EMCTBUSI, 3HAUEHHUE )KUPOB, OEJIKOB, YIIIEBOJOB JIJIsl OPraHu3Ma YeJIOBEKa;

MCIIOJIb30BaTh MOJTYYEHHbIE MPEACTaBICHUS 0 cepax mpodeccuoHanbHOW AESITENbHOCTH,
CBSI3aHHBIX C HAayKOH M COBPEMEHHBIMH TEXHOJOTMSAMH, KaK OCHOBY AJIs MpodecCHOHATBHON
OpPHUEHTAIUH U JJI1 OCO3HAHHOT'O BHIOOpA XMMUH KaK MPO(UIBHOTO MpeaAMeTa MPH MPOJOIKEHUH
00y4eHus1 Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus;

y4acCTBOBaTh BO BHEYPOUHOU MPOEKTHO-UCCIIENOBATENBCKON AEATEIbHOCTH XUMUYECKON U
XUMHKO-3KOJIOTMYECKON  HaNpaBIEHHOCTH, MPHOOPECTH OMNBIT MPOBEIACHUS  Yy4eOHBIX
UCCIIEIOBAaHUN B YCIIOBHMSIX OOpa3oBaTeNbHBIX OpPraHU3alMi, a Takke OpraHu3aluil (LEHTPOB)
JIOTIOTHUTEIILHOTO 00pa30BaHus JI€TEH.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
N KosmuecTBo yacos DJIEeKTPOHHbBIE
°
/i HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI B Konrp. Ilpakruu. (uudposbie)
cero
paéoThl  padoThI o0pa3oBaTe/ibHbIE
pecypchl

Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUSA

XumMmusa — Ba)kHas 00JI1aCTh €CTECTBO3HAHUS U HpaKTquCKOfI JACATCIIBHOCTHU

11 16 1 3

YCIO0BCKa

Hroro no pazneny 16

Paznea 2. Ilepuoauyeckasi cucrema xummuieckux 31eMenToB . U. MennesneeBa. CtpoeHune aToMoB. XUMH4YecKas CBA3b.

[Tepnonuueckas cucreMa xumMudeckux 3mneMeHToB /. 1. Menneneesa.

2.1 6
Crpoenue atoma
2.2 [TonsaTHe 0 XUMHYECKOU CBSI3U 8 1
2.3 [IpomexyTouHas aTTecTanus 2 ‘
Hroro mo pasneny 16
Pasnen 3. BaxkHeiimme npeacraBuTe/ i HEOPraHMYECKUX BelleCTB
3.1 ITpocteie BemecTBa. KonnuecTso Bemecrsa. Modb. 9 1 ‘
3.2 CoenanHeHNs XMMUYECKUX 3JIeMeHTOB. Kitacchl HEOpraHUYECKUX COeAMHEHUH. 10 1 ‘
Hroro mo pasneny 19
Paznen 4. [lpeBpaiuenusi BenecTn
41 CyIHOCTh, IPU3HAKH U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKIINH. 5
' TernoBoii 3¢ dekr.
42 3aK0H COXpaHEHHUsI MaCcChl BEIIECTBA. XUMUUYECKHUE YpaBHEHUS. THIIbI 7 1 1
XUMHAYECKUX PeaKIui
4.3  O06obmenue mo Kypey 7 kiacca 8 1 1




Hroro no pazneny 17
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 5
8 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne ni/n HaumeHoBaHue pa3/iesioB M TeM NPOTrPaMMBbI B Konrpoabusie  IIpakruyeckue (undposbie)
cero padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsbl
Paznea 1. BemectrBo. Ilepuoanyecknii 3akon .. MenaeseeBa. Ctpoenune aroma. XuMu4eckasi CBsi3b.
[ToBTOpEeHME U yriayOieHne 3HaHUK O BEIIECTBAX, UX bubnuoreka [IOK
11 6 1 -
MPEBPAILICHUSIX. https://m.edsoo.ru/7f41837c
[loBTOpEeHUE U yriayOneHne 3HaHUH O CTPOEHUU aTOMa.
1.2 [Tepuonnueckas cucrema u l[leproanueckuii 3aKOH 4 1 bubmmorexa [JOK
' P P https://m.edso0.ru/7f41837c
XUMHYECKHX JJIEMEHTOB
13 IToBTOpenue u yriryOieHne 3HaHUH 0 XUMUYECKOH 10 1 bubmmnoreka HOK
' CBA3M. https://m.edsoo.ru/7f41837c
Hroro no pasneny 20 3 -
Pazjen 2. BaxkHeiime npeacraBuTe/ M HEOPraHMYeCKUX BelIECTB
bubmmoteka IIOK
2.1 Boznyx. Ilonstue o razax. Kucnopon. Oxcupbl 8 1 https://m.eds0o.ru/7fA1837¢
bu6nmorexa LIOK
2.2 Bognopon. IlonsTre o kucnorax u cosix 6 1 1 https://m.edso0.ru/7f41837¢
but6mmoreka [IOK
2.3 OCHOBEI TEPMOXHMIH 4 https://m.edsoo.ru/7f41837c
bubnunorexa LIOK
2.4 Bona. [Toustre 00 0OCHOBaHUSAX. 8 1 https://m.edso0.ru/7f41837¢
2.5 IIpomexyTouHas aTTecTalus 3 bubmuoteka [IOK
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Hroro no pazaeny

29

https://m.edsoo.ru/7f41837¢

2 2

Pa3znea 3. PacTBopsbl. {ucniepcHbIe CHCTEMBbI. JJIEKTPOJUTHYECKAS JUcCONUANUsA. XUMHUYECKHe peaKIui BellecTB B pacTBopax. Teopus

OKHC/INTCJIBHO-BOCCTAHOBHUTEC/JIbHBIX peammi/i.

31 Jucniepcusie cucreMbl. PactBopbl. CriocoObt 7 1 1 Bu6muoteka [JOK
' BBIPAKCHUS KOHLIEHTPALUU PACTBOPOB. https://m.edsoo.ru/7f41837c
OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
3.2 OKUCIIUTENN U BOCCTAHOBUTENN. MeTOo1 SIIEKTPOHHOIO 6 1 Bubmorexa HOK
) ’ p https://m.edsoo.ru/7f41837c
Oairanca.
3.9 DneKkTpoNMTHYeCKas Aucconuanus. Peakiium noHHOTO 16 1 2 bu6nmoreka LIOK
' oOMeHa https://m.edsoo.ru/7f41837c
CBolicTBa OCHOBHBIX KJIACCOB HEOPTAHUUYECKUX
COCIMHECHHH C MO3UITUH JICKTPOTUTHICCKOM bu6nmorexa LIOK
3.2 22 1 4
MUCCOLMALIMNA U OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX https://m.edsoo.ru/7f41837c
MIPOIIECCOB.
bubnmnorexa LIOK
3.3 Obodmerne no kypey 8 knacca 3 i i https://m.edsoo.ru/7f41837c
Hroro no pasneny 54 4 7
PesepBHOE Bpems 0
bubmmoteka IIOK
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 9 9 https://m.edsoo.ru/ff0d227e
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9 KJIACC

KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/m Konrpoasubie IIpakruueckne  (uupposbie)
IpOorpaMmmabl Bceero
padoThbI padoTbI o0pa3oBaTte/ibHbIE
pecypchbl
Pa3znes 1. BemecTBo 1 XUuMHYeCKasi peakmus
11 [ToBTrOpenue u yriyOiaeHue 3HaHHA O 5 1
BEIIIECTBE
12 OcHOBHBIE 3aKOHOMePHOCTI/I MPOTEKAHHS 10 1 )
XUMHYECKHUX PEaKIUii
Hroro no pazneny 15 2 2
Pa3nes 2. HemeTa/ibl M MX COeIMHEHHS
91 OO01mas xapakTepUCTHKA XUMUYECKUX 9 5
' snemeHToB VIIA-rpynmnsl. I'anorenst
OO0mias XxapakTepuCcTUKa XUMHUUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 11 1 1
COEIIMHEHUs
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.3 aneMeHTOB VA-Tpymmsl. A30T, pochop u ux 13 1 2
COCIIMHEHUS
OO0m1as XxapakTepUCTUKa XUMHUECKUX
24 aneMeHToB IVA-rpynnsl. Yriepon u 14 1 2
KPEMHHI, UX coetnHeHus. bop
Hroro no pasneny 47 3 7
Paszpnen 3. Metauuibl U MX COEAUHEHHS
3.1 ‘ OO0111e cBOICTBA METAIIJIOB 10 1
3.2 ‘ Baxkueiiie MeTaibl U UX COSIUHEHUS 22 1 3




Hroro no pasneny 32 3

Pa3znen 4. Xumus U OKpysKamomas cpeaa

41 BGH_ICCTBa 1 MaTCpuraJibl B )KU3HU YCIIOBCKA. 4 _
OCHOBBI IKOJIOTUYECKOM IPaMOTHOCTH

Hroro no paszgeay 4 -

Paznen 5. O0o01menue 3Hanui

51 [ToBTOpeHUe 1 06001IeHNE 3HAHUN OCHOBHBIX 10 ’
pasnenoB KypcoB 8—9 kiaccoB

Hroro no pazneny 10 -

PesepBHOe Bpems 6 -

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 119 13




HOYPOYHOE IINTAHUPOBAHUE
7 KIIACC

N Kosun4yecTBo 4acoB JarTa uzydyenus DJIeKTPOHHbIE
[
Tema ypoka ILnan dakr uugpossie
n/n Bcero  Koutp.  Ipakruu.
oOpa3oBaTe/ibHbIE
padoTrsl  padoThI
pecypchbl
1 [Ipenmer xumuro BemmectBa u ux coicrsa. [IpocTsie n 1 5.09
' CJIO’KHBIC BEIIIECTBA. '
[IpakTuueckas padora. Texauka 6e30macHOCTH pu padoTe
2. B Kabunere xumuu. OOpaleHne ¢ XUMHUYECKHM 1 1 8.09
000pyTIOBaHUEM.
3. dusnuecKue 1 XUMHUUECKHUE SIBJICHUS. 1 12.09
4 [IpakTuueckas pabora. M3yyenue crpoenus miamenu. T/6 1 1 15.09
' 1pu paboTe C CyXUM FOPIOYHMM. '
5. ATOMBI U MOJIEKYJIbI. XUMUYECKUE DJIEMEHTBHI. 1 19.09
6. [Tepuoaudeckast cucTeMa 3JI€MEHTOB. 22.09
7 Xumuyeckue GopMysibl. 3aKOH MMOCTOSHCTBA COCTaBa 1 26.09
' BEIIECTBA. '
8. OTHOCHUTENbHAS ATOMHAsI U MOJIEKYJISIpHAsi MACCHI. 1 29.09
9 Uro mokasbiBaet ¢popmyrna. MaccoBast 1O 2JIEMEHTA B 1 310
' MOJIEKYJIE. '
10. | Ywucrsle BeniectBa 1 cMecH. CriocoObl pa3/ieNieHust CMECEH. 1 6.10
11 [IpakTuueckas pabota. Pa3ieneHne cMecu mecka u CoJu. 1 1 10.10
" Awnamms Bojsl. T/6.
12,  BamentHOCTS. Omnpenenennie BaJIGHTHOCTH 110 GopmyIie. 1 13.10
13. Cocrasnenue (GopMyIl IO BaIEHTHOCTH. 1 17.10
O6061menue o teme «llepBoHayanbHbIE XUMUYECKUE
14, - P 1 20.10

noHATU). AMY.




Kontponbhas paborta «llepBoHauanbHble XUMHUYECKHE

15. 1 24.10
TIOHSITHSD)
16. | Pabota max ommbkamu 1 27.10
17. Ctpoenue atoma. M3otomnsl. CocTaB suep. 1 7.11
18.  PacnpeneneHue 37€KTPOHOB 110 SHEPrETUUECKUM YPOBHSIM. 1 10.11
19. CocTaBjeHHUE CXEM CTPOCHHSI aTOMOB. 1 1411
20 [lepuonnyeckas cucreMa XUMHYECKUX JIEMEHTOB B CBETE 1 17.11
" TEOpHUU CTPOCHHS aTOMOB. '
21. CocrosiHuE 31EKTPOHOB B aTOME. 1 21.11
29 COCTaBHeHIfe CXEM CTPOEHHUS aTOMOB. 3arl0OJTHEHUE 1 2411
MOJTypOBHEH .
23.  3aBeplleHHbIC U HE3aBEPIICHHbIE YPOBHU. IOHHAs CBA3b. 28.11
24.  llonatue o KOBaJECHTHOM CBS3H. 1.12
o5 KoBanenTHast nmonsipHasi ¥ HETOJSIPHAS CBA3b. 1 5192
' DIIEKTPOOTPULIATEIHHOCTb. '
26.  CpaBHeHHE KOBaJIEHTHON MOJSPHON U HOHHOM CBSI3U. 8.12
27.  O6o6menune «XuMu4ecKkas CBs3b» 12.12
o8, KontponbHas padota. CtpoeHue aroma. XuMU4ecKas 1 15.12
CBSI3b.
29 PaGora nag ommbkamu. CTpoeHue atoMa. XuMU4ecKast 1 26.12
CBSI3b
30 [ToBropenue. CpaBHEHHE BEIIECTB C PA3TUIHBIM BHIOM 1 29 12
CBSI3H.
31.  IlpomexyrouHas arrecTanus 1 19.12
32.  IIpomexyrouHas arTecTanus 22.12
33 [IpocTeie BemecTBa — MeTaIIBl. MeTamueckas 1 901
" | KpUCTaUTMYECKas PeIeTKa. '
34.  llpoctble BemecTBa — HEMETaIbl. AJUIOTPOIUS. 1 12.01




KoBanenTHas HEIMOJIAAPpHAaA CBA3b HAa IIPUMEPE NPOCTHIX

35. 16.01
BEIICCTB HEMETAJLIIOB.
36. | KomumuectBo BemiectBa. Moiib. Mosnsipaast macca. 19.01
37 Brruncnenrie Macchl ¥ KOJIMYECTBA CTPYKTYPHBIX €IMHULL 2301
" 10 KOIMYECTBY BEIIECTBA. '
38.  3axon ABoranpo. MosnsipHbIil 00BeM. 26.01
39 Brruncnenne o6beMa rasza 1o u3BeCTHOM Macce BElecTBa 30.01
" (1 HAObOPOT). '
40 O6o006menne u cucrtemaruzamus 1o reme «IIpocteie 202

" BemlectBa. KonnuecTBo BemecTBay. '
a1 KonTponbnas pabora. «IIpocteie BeniectBa. MosspHBbIii 6.02

" oObem». '
42 bunapusie coenmunenus. CocraBieHue GopMyJ MO CTEIICHH 9.02

" okucneHus. BogopoaHsie coequHeHMs. '
43. OKcupl. 13.02
44 CocraBnenue ¢popMysl OMHAPHBIX COCTUHEHHH 10 CTETIEHU 16.02

' okucnenus. CTpykTypHbie HOpPMYIIbI. '
45, OcHoBaHus. 20.02
46. Kucnorsr. 27.02
47. Comnm. 1.03
48 Cocrasnenue ¢hopMyn ocHOBaHUM U coseil. [Toctpoenue 503

' Ha3BaHUM. '
49. O600menue. Kiacchl HEOpraHMYeCKUX COCTMHEHUM. 12.03
50. Kpucrammuueckue pemerku. 15.03
51 KonTposnbHnas pabora. CoemuHEeHUST XUMUYECKUX 19.03

JJIEMEHTOB.

52 CyIIHOCTD, MPU3HAKH U YCIOBHS MPOTEKAHUS XUMUIECKIX 2203

" peakiuit. TermoBoi addext peakuuu. '
53 3aKOH COXpaHEHHSI MACChl BEIECTBA. XHUMHUCCKHC 204

ypaBHEHHUSL.




54, Brrunciienus o XuMHYE€CKUM YPaBHEHUSM. 1 5.04

55 [IpakTuueckas pabora. HaGmonenue 3a ropsieit cBeqoii. 1 9.04
T/6.

56. Turbl XUMHUUECKUX PEAKIIUH. 1 12.04

57. CocraBiieHUe XUMUYECKUX YPABHEHHUII. 1 16.04

58, CocraBiieHHEe XMMUYECKUX ypaBHEHM. Briuncnenus no 1 19.04
XUMHUYECKHM YPABHCHUSIM.

59. O606mienue o Teme «I[IpeBpaiieHus BEmecTB» 1 23.04

60. | KontponpHas paborta mo teme «lIpeBpaiieHus BEIIECTBY. 1 26.04

61 XapaKTepHCTmfa AIIEMEHTA TI0 TIOJIOKEHHIO B 1 30.04
NEPUOANYECKOMN CHCTEME.

62 XHMquCKI/Ee dbopmynel. Kitaccel HeopraHmueckux 1 3.05
COCIMHEHUH.

63.  XuMHuYECKHUE ypaBHEHUS. 7.05

64. | BpluuciaeHue 1o XUMHYECKUM YPaBHEHUAM 14.05

65. | Uroroas xoHTposbHas paboTa 3a Kypc 7 Kiacca 17.05

66. g[/%aKTI/I‘IeCKaSI pabota. [Ipu3Haky XUMHUYECKHUX PEAKIIHA. 1 21.05

67.  IlpomexyTtouHas arrecTanus 1 24.05

68.  IIpomexyrouHas arrecranus 1 28.05

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KVIACC

N Kosun4yecTBo 4acos JarTa uzydyenus DJIeKTPOHHbBbIE
[
Tema ypoka Ilnan dakTt uugpossie
n/n Becero = Kourp.  IIpakruu.
oOpa3oBaTe/ibHbIE
padoTrsl  padoTHI
pecypcsl
1 [lepuonnueckas cucrema. XapakTepUCTHKAa XUMUYECKOTO 1
" snementa. CTpoeHHE BEIIECTBA.
2 Xumnueckas popmyna. Kiaccel HeopraHmueckux 1
' COCTUHEHUN.
3 Xumuueckue peakuus. PacueTsl 1o XuMU4ecKuM 1
' YPAaBHEHUSIM.
4, KonTposabHas pabora 3a Kype 7 kiacca. 1 1
5. Knaccudukamnus 3meMeHToB 1
6. OTKpbITHE TIEPHOUIYECKOTO 3aKOHA 1
7. Oco0eHHOCTH CTPOEHUSI aTOMOB MOOOYHBIX TOATPYIII 1
8. 3HaveHHE MEPUOANIECKOTO 3aKOHA. 1
0. [leproaMYHOCTS N3MEHEHMS CBOWCTB DJIEMEHTOB. 1
10. XapakTeprucTUKa XUMUYECKOTO 3JIEMEHTA 1
11. XuMuueckas CcBsi3b. BaleHTHOCTD. 1
12 Mexanu3m o0pa30BaHUsI KOBAJICHTHOU CBSI3W HA TIPUMEPE 1
' IIPOCTHIX BELIECTB.
13 XapakTep KOBAJICHTHOMU CBA3U. 1
' DIEeKTPOOTPULIATETHHOCTb.
14 CocraBieHre IEKTPOHHBIX U CTPYKTYPHBIX (HOpMYIT 1is 1
" KOBAJICHTHOM CBSI3H.
15. Crenens okucnenus. Mlonnas cBsi3b. 1
16 OO6pa3oBaHre NOHHOM CBSI3U Ha MpUMeEpe OMHAPHBIX 1

COEIMHEHMI.




BI/II[BI KpUCTAINIIMYCCKUX PCIICTOK. 3aBHCHUMOCTH CBOMCTB

17. 1
OT CTPOCHHUSL.

18. [TepBonauanbhbie moHsATUSI 00 OBP 1

19. O6006menue. CTpoeHUE BEIIECTBA. 1

20. KonTpomnpHas padora. CTpoeHHE BemecTBa. 1

21. Kucnopos: crpoenue, autoTpornusi, mojaydeHue. 1

22. CBoiicTBa KUCIOpO/a U O30HA. 1

23 [Ipumenenne kucmopoaa u o30Ha. KpyroBopot kuciopoaa 1
' B IIPUPOJIC.

24 [IpakTudeckas padora. [TomydeHue KUCIOpoaa U ero 1
' cBoiictBa. T/0.

25. Boznyx. O6beMHas 10151 raza B CMECH.

26. Pemenue 3amau nmo treme "['a3oBele cmecu".

97 CBolicTBa OCHOBHBIX U KHCIIOTHBIX OKCHUAOB. OTHeNbHbIE 1
' IIPEICTABUTEIH.

28. Bomopon: ctpoenue, husndeckrne CBOMCTBA, MOTyUCHUE.

29. XVMHYEeCKUE CBOWCTBA U MPUMEHEHUE BOIOPO/IaA.

30 [IpakTudeckas padora. [lomydeHue Bogopoia u ero 1
' cBoiictBa. T/0.

31. Kucnotsl: cocras, momyueHue, CBOHCTBa 1

30 O606menue. Kucnopon. 'openne. Oxcuasl. Bogopos. 1
' Kucnotsl.

33 KonTtponbHas padora. Kucnopoa. Bogopoa. Oxcupl. 1
' KuciaoTel.

34 DK30- U 2HJIOTEPMUYCCKUE PeakIuu. TepMOXUMHUIECKHE 1
" ypaBHEHHUs.

35 PacueTsl Mo TEPMOXHUMHUYECKUM ypaBHEHUSIM. Bub 1
' TOILINBA.

36. Borurcnenus mo TepMOXMMHYECKUM YPAaBHEHUSIM. 1




37.  Pemenue 3agau. TemnoBoii 3¢ dexr. 1

38 Bopa: crpoenne Mosiekysibl, HaX0KJIEHUE B IPUPOJIE, 1
(u3nueckre CBOMCTBA U aHOMAJIUU.

39 XuMHUYECKUe CBOICTBA, 3HAUEHUE U OYMCTKA BOJIBI. 1
[Iepekucs Bomopoa.

40.  Knaccudukanus u nonyueHrne OCHOBaHHA. 1

41. XHUMHUYECKUE CBOMCTBA OCHOBAaHUM 1

42.  O6o6menue. Bona. OcHoBanus. 1

43. KonTponbnas padora. Bona. OcHoBanust 1

44,  Pabora Hag ommOKaMu 1

45. IToBTOpEHwUeE. 1

46. | IIpomexyrouHas aTTecTrauus 1

47.  IlpomexyrouHas aTTecTanus 1

48.  llonsartue o aucnepcHbIX cucremax. CBoiicTBa pacTBOPOB. 1

49, PactBopumocTs. CriocoObl BbIpa)keHUs KOHLEHTpaLuu 1
pPacTBOPOB.

50.  Bbluucnenue KOHIIEHTpALUU PaCTBOPOB.

51.  BrbluucieHue KOHIEHTpAIIUU PACTBOPOB. 1

52.  Ob6ob6marouuii ypok. JlucrnepcHbie CUCTEMBI, PACTBOPHI.

53, [IpakTuueckas pabora. [IpuroroBnenue pacTeopa ¢ 1
onpeieNeHHON KoHLeHTparuen. T/6

54 OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKILINH. 1
OxucauTenu 1 BOCCTAaHOBUTEIH.

55.  Meroa 31eKTpoHHOTO OanaHca. 1

56 CocraBnenue ypaBaenuit OBP MeTo/10M 371€KTpOHHOTO 1
OanaHca.

57, Cocrasnenue ypaBHeHuii OBP MeTO10M 371€KTPOHHOTO 1

OastaHca.




O6o0maromuii ypok. Teopusi OKUCTUTEIBHO-

58. N
BOCCTaHOBUTENIbHBIX PEAKIUH.
59 KonTtponbHast padora. PactBopsl. OKuCINTENBHO-
' BOCCTAHOBUTEJIbHBIE PEAKIINH.
60 DJIEKTPOJIUTHI U HEANEKTPOIUTHL. DIEKTPOIUTHYECKAS
' JUCCOLUALUS.
61.  MexaHu3M nporuecca IEKTPOIUTUUECKON TUCCOLMALINN.
62. CwibHBIC U CTa0bIe DJICKTPOIUTHI.
63 OcCHOBHBIE IOJIOKEHUS TEOPUH IEKTPOITUTUYECKON
' JIUCCOLIMALIAH.
64. | duccommanus KMCIOT OCHOBAHHUM U COJIECH.
65 Pemienue 3agayu. Beraucienus mo XuMU4YECKUM
" ypaBHEHUSIM.
00. Peakuuu nosHoro oomeHa.
67.  CocraBieHne HOHHBIX YPaBHEHHIA.
68 CocraBiieHre MOJIEKYJISIPHBIX YPaBHEHUM 10
' COKpAIICHHBIM HOHHBIM YPaBHEHHUSIM.
69 [Ipaktrueckas padota. oHHbIe peakiiuu B pacTBOpax
" snektponautoB. T/06
70. HoHHBIE peakuy 1 MOHHBIE YPABHEHMUS.
71.  OO6oO6muieHue. DIEeKTPOTUTHYECKAs TUCCOLUAIIUS.
72 [IpakTuyeckas pabora. KauecTBeHHOE ompeiesieHre HOHOB
" BpactBope. T/6
73 KounTponbHas pabota no Teme: «IIEKTPOITUTHUECKAS
' JUCCOLUALUS.
74. Pabora Hag ommoOkamu.
75 Pemenue 3anau. KauectBeHHOE onpenenenne
' 3JIEKTPOJIUTOB.
76. Oxkcuppl: kinaccuukanys, HOMEHKIATypa, MOJTydeHHeE.




77. CBoiicTBa 1 3HAYEHUE OKCHUIOB.

78. OcHoBaHMs: KJIacCH(pUKaIN, HOMEHKIATYpa, OJy4YeHHUE.

79. XUMHUYECKUE CBOMCTBA U MPUMEHEHUE OCHOBAHUM. 1

80 [IpakTtruueckas padota. [ToayueHnue u cBoicTBa 1
" ocHoBanwuii. T/0.

81 CocraBieHue ypaBHEHUN peaKInid, XapaKTEePU3YIOIIHNX 1
" CBOICTBa OKCHUJIOB U OCHOBAHMM.

82 Kucnotsl: knaccudukanms, moxy4eHne, TeXHUKA 1

0€30MMacHOCTH.

83.  Xummuueckue CBOICTBa U MPUMEHEHHUE KUCIIOT. 1

84 [IpakTuueckast padora. [Tomydenue u cBOCTBA KUCIIOT. 1
- T/6

85.  AmdorepHbie THIPOKCHIBI. 1

86.  Coumu: xinaccugukaiys, HOMEHKIATypa. 1

87. XUMHUYECKUE CBOMCTBA U IPUMEHEHUE COJIEH. 1

88.  Ilpaktuueckas padora. [lomyuenue u coiicta coneil. T/6 1

89.  T'mapomnwus coneil. 1

90. CocrapneHre ypaBHEHUHN peakIuid THAPOITH3a 1

91. | CocraBieHue ypaBHEHUM peaklMil rTuIpoan3a 1

92. Pemenue 3agau. Knaccel HEOpraHM4ecKuX COCTMHEHUM. 1

93 I'eneTnyeckas CBsI3b KJIIACCOB HEOPTaHUUYECKHUX 1
' COEIMHEHUH

94 Wrorosas xoHTposibHas padota. Kiaccsl HeOpraHnueckux 1
" COeIMHEHUM.

95 [IpakTudeckas pabora. Pemenue sxcrepuMeHTaIbHBIX 1
' 3a/1a4.

96. OKcuipl, OCHOBAaHM S, KUCJIOTHI M COJIU B OBITY.

97.  3HayeHHUE OTIEIbHBIX FEMEHTOB U UX COCAMHEHUH.




08.  JlucmepcHble CUCTEMBI U PACTBOPHI B OBITY. 1
99 besonacnoe ofipameHHe C XMMUYECKMMHU BEIlIeCTBAMH B 1
MOBCE/IHEBHOM JKHU3HH.
100. [T'anmepes BEIMKHX XHUMHKOB 1
101. | Pe3epBHble yachl 1
102. PesepBHbIE Yackl
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KJIACC

N KounyecTBO 4acoB Jdara nzyyenus JJIeKTPOHHbIE
; Tema ypoka ILian dakT uupposBbIie
n/n Kourp. IMpakrTuy.
Beero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Ctpoenue atoMoB. [locienoBaTebHOCTD 3aTIOTHEHUS
1 AIIEKTPOHHBIX OpOHTAIEl aTOMOB MAJIbIX IEPUOJIOB U 1 409
' OOJIBIITINX MEPUOO0B. XapaKTEPUCTHUKA DJIEMEHTA. '
BaneHTHOCTD 1 BBl XUMUYECKOW CBSI3H.
2 OO6pa3oBaHre KOBAJICHTHON U MOHHOU cBsi3ed. CTeneHb 1 509
' OKHUCJICHUS. THUIBI KPUCTAJUIMUECKUX PEIIETOK. '
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.
3. DieKTpoIuTHYeCKas quccoluanus. Peakunm HoHHOTO 1 8.09
oOMeHa.
4 FeHeTquCIiaﬂ CBSI3b KJIACCOB HEOPTaHUYECKUX 1 8.09
COETMHEHU.
5. KonTponbras padbota. Cpe3 3HaHMIA 32 Kypc 8 Kiacca 1 1 11.09
6. Knaccugukarus XuMHUUeCKuX peakiuii o pa3IuyHbIM 1 12.09
pU3HaKaM
7 DHepreTuka XMMHUYECKUX peakiuil. TerioBoit addext 1 15.09
XUMHUYECKON peakIuu
8. 3akoH ['ecca u ero cneacTBus 1 15.09
Brruncnenus no TepMOXUMHUYECKOMY YPABHEHUIO
9 peakuuu: TerIoBOro 3dexra XuMUIECKON PeaKIH 110 1 18.09
' KOJINYECTBY BELIECTBA, MACCE U 00BEMY '
IIPOpearupoBaBIIero Wik 00pa3oBaBIIETOCs BEIECTBA
10. [ToHsATHE O CKOPOCTH XHMHUYECKON PEaKITiH. 1 19.09
1 Oneprus aktuBauuu. [lonsatue o karanmse. epMeHTHI. 1 22 09
' NHrubuTopsI. '
12, @DakTOpBI, BAUSAIOIMINE HA CKOPOCTh XUMHUYECKOMN 1 22,09

PCaKuu. 3aKkoH I[CﬁCTByIOIJ.IHX Macc




[TousaTHE 0 XUMHUUECKOM PAaBHOBCCHUHU, IPUHIUIT Jle

13. 25.09
IMIaTense
DaKTOpPHI, BIUSAIONINE HA COCTOSIHUE XUMHUYECKOTO
14 paBHOBecus. [IporHo3upoBaHre BO3MOKHOCTH 26.09
' MPOTEKAHUS XUMHYECKHUX MPEBPALLICHUIN B PA3JIMUYHBIX '
YCIIOBHSIX
15 [IpakTuueckas padora Ne 1. «M3yueHnue BIUSHHS 2909
' YCJIOBUI HAa CKOPOCTh XMMUYECKON pEAKLIMN». '
16 OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH C 29.09
' y4acTUEM MepMaHTaHaTa Kajusl. '
[TpakTuueckast pabota Ne 2. Pemenue
. SKCHEPUMEHTAIILHBIX 3a1a4 110 TeMe «OKHCIUTENBHO- .
17 O 2.10
BOCCTAHOBUTEJIbHBIC PEAKITU))
18. O06o061IeHne 10 TeMe «XUMUYECKUE PEAKIIHH. 3.10
19 KontponbHast padora Ne 1 mo teme «OcHOBHBIE 6.10
' 3aKOHOMEPHOCTH MTPOTEKAHUS XMMUYCCKUX PEAKITUI) '
20 OO6m1as xapakrepucTuka HemeTayuoB. O0mmas 6.10
' XapaKTEePUCTUKA TAIOT€HOB '
21 XUMHYEeCKHE CBOMCTBA TAJIOTEHOB. X UTMHUUECKHE 910
' CBOWCTBa XJIOpa '

22. Xnoposogopon. ConsiHas KHCIOTa 10.10
23 [Ipaktrueckas padota Ne 3 o teme "Ilonydenue 13.10
' COJISTHOM KHMCJIOTBI, U3y4EHHUE €€ CBOMCTB" )
24 [Tpaktuyeckas padora Ne 3 o teme "[lonyuenue 13.10
' COJISTHOM KHUCIIOTBI, U3y4eHHUE €€ CBOMCTB" '

AKHEHUIINE COeTUHEHNS XJIOpa U UX HAXO0XKIEHHE B
B
25. npupoje. [lonstre o kucaopoacoaepKaIMX KUCIOTaX 16.10
XJI0pa ¥ X COJISIX
26 [TpakTrueckast paboTta. DKCriepuMeHTaIbHbIE 33]]a4H 10 17.10
' TeMe «I ajJoreHnI». '
27 O006mmenue no teMe «l amoreHsl». BEIYUCIeHHS 11O 20.10

TeMe «[ a30BbIE CMECH)




28. KoHnTtpoisbHas padota mo teme «I agoreHst 1 20.10

29. OO0mras xapakTepucTuKa 3J1eMeHTOB VIA-Tpynib. 1 23.10

30 CtpoeHue u CBOMCTBA ITPOCTOTO BEILIECTBA CEPHI. 1 2410
ANnoTponHbIe MOAM(PHUKALINN CEPhI

31 Cepf)Bozlopo;[, cTpoeHue, (PU3NIEeCKHe U XUMHUSCKUE 1 2710
CBOICTBa

32. OKcuapl cepbl 1 27.10

33. CepHUCTas KUCIIOTA U €€ COJH. 1 7.11

34. CepHasi KUCJIOTa B €€ COJTN 1 10.11

35. [IpomblIIIEeHHOE TOTYYeHHE CEPHOM KUCTOTHI 1 10.11
Haxoxnenue cepsl U €€ COeTMHEHU B IPUPOJIE.

36. [IpumeHeHue cephl U ee COeTMHCHUH. XUMUYECKOE 1 13.11
3arps3HEHUE OKPYKAIOIMIEH CPebl COCTUHEHUSIMHU CEPBI
O606menne no teme «Iloxrpymnmna ceps». Berancnenus

37. [0 XUMUYECKUM YPAaBHEHUSM C TPUMEHEHUEM MOHATHUS 1 14.11
«BpIXoa npoayKTa peakuum.

38, [IpakTudeckas padbora. Pemenue 3xcriepuMeHTaIbHBIX 1 1711
3ana4 no Teme «Cepa U ee COeTUHEHUS.

39. KonTponpHas padora o Teme «Iloarpymma cepsrl. 1 17.11
OO61as xapakTepUCTHKA 3JIEMEHTOB VA — rpyIIIbl.

40. A30T, pacnipocTpaHeHue B mpupoie, GU3NYecKue u 1 20.11
XUMHUYECKHE CBOHCTBA

a1, AMMHUak, ero cTpoeHue u Gpusndeckue, NoJydyeHue. 1 2111
OO0pa3oBaHre KaTHOHA AaMMOHHSI.

42. Xumuueckue cBoiicTBa amMuaka. [Ilpumenenue. 24.11

43. Conu aMMOHUSI. 1 24.11

a4, [Ipaktuueckas padora Ne 5 mo teme "llomydenne 1 2711
aMMHaKa, U3y4eHHEe ero CBOMCTB"

45. Oxkcuapl azota (I, I, IIL, IV, V) 1 28.11

16, A3OTHas KUCJIOTA: CTPOCHHE MOJICKYJIbI, TTOTy4YeHHE, 1 112

cBotictBa. [ToHsgaTHE 00 a30THCTOM KHUCIIOTE.




Crnenuduyeckre CBOMCTBA a30THOM KUCIIOTHI.

47. . 1.12
[TpomBbINITIEHHOE MOTyYeHUE a30THOM KHUCIOTHI.

48. Docdop, ammorponHbie Moaudukanuu pochopa 1 4.12

49. Oxcunpl Gocdopa (111, V) u pocdopnas kuciora. 1 5.12

50 [IpakTuueckas pabora «Pemenne 3KCIepUMEHTAIBHBIX 1 8.12
3ajau o Teme «l[lonrpymma azoray.
Hurpartsl. [ToHsITHE O MUHEPATBHBIX YIOOPCHHUSX.

51 3arpsi3HEHUE IPUPOIHBIX BOJOEMOB COCTMHEHUSIMHU 1 8.12
azota u pocdopa. O606menue no teme «lloarpynmna
azoTa»

52. Kontponbhas pabota no teme «lloarpymma azotay. 1 11.12

53. Yrnepon, ero aluIoTpOnHbIe MOAMGBUKAIIUN U CBOMCTBA 1 12.12
Oxkcupsl yraeposa, ux Gpuandeckue 1 XuMHUECKHe

54, CBOMCTBA. DKOJIOTHYECKHUE TTPOOIEMBI, CBSI3aHHBIE C 1 15.12
okcuoM yriuepona (IV)

55, [TpakTrueckue padboTsl Ne 6 o Teme "Ilomyuenue 1 1512
okcuna yriepoza (IV) u uzydyenue ero cBoicTs"

56. VYronbHas KUCIIOTa U €€ COJH 1 18.12

57 [TepBoHaUYaIbHBIE MTOHATHS 00 OPTrAaHHYECKUX 1 19.12
BEIIIECTBaX KaK O COETMHEHUSAX yriepoJa

58 [IpupoHBIE HCTOYHUKH YTIEBOJOPOIOB U HX POJIb B 1 2912
OBITY U TPOMBINIIIEHHOCTH

59 [TonsiTrie 0 OMONIOTUYECKU BaXKHBIX OPTaHUYECKUX 1 2912
BEIIECTBAX — JKUPAX, OCNIKaxX U yriieBoaax

60. Kpemuuii, ero pusnueckre u XuMHYECKHUE CBOMCTBA 1 25.12

61. Oxkcun kpemuus (IV), kpeMHueBast KUCI0Ta, CUIIMKATHI 1 26.12

62. [IpomexxyTounast arTecTarus 1 29.12

63. [IpomexyTouHas aTTecTanus 1 29.12

64. bop. bopnas kucnora 1 9.01




[IpakTuueckas padora No7. Permenue

65. AKCIIEPUMEHTAJIBHBIX 33/a4 110 TeMe «Bakuelinue 1 12.01
HEMETAJIJIBI U X COEIUHEHUSI
O606menue o Teme «Hemeramnsl. [Toarpynmna

66. 1 15.01
yriepona. bop»

67, Kontponsnas padora Ne 3 o teme «Bakneiimne 16.01
HEMETAJUIBI U UX COSIUHEHUS.
OO0m1as XxapakKTepUCTUKAa XUMHYECKUX dJIEMEHTOB —

68. METAJIJIOB Ha OCHOBaHWU uX nosioxkenus B [ICXD J. 1. 1 19.01
MenneneeBa. Metamibl A- u b-rpynn
MeTtamnnueckasi CBsI3b U MeTAJNINYECKas

69. KPUCTALINYECKAs PEIIETKA. 3aBUCHMOCTh (PU3NYECKUX 1 22.01
CBOMCTB METAJUIOB OT CTPOCHHUS KPUCTAILIIOB

70. O01e XUMAYECKUE CBOMCTBA METAJLIOB 1 23.01
OO61mme crnocoObl MOTyYSHHsI METAJUIOB, METAJLTYPTHSI.

71. 1 26.01
CruiaBbl

79 DIIEKTPOJIN3 PACIUIABOB M paCTBOPOB COJICH KaK OJIUH U3 1 2901
CIOCO0O0B TIOJIYYSHHST METAJIOB

73 COCTE’LBJ'IGHI/IG ypaBHEHUH JIEKTPOJIN3a PACTBOPOB 1 3001
coJIei.

74, Borurcnenus o ypaBHEHUSM SJIEKTPOIIM3a PACIIIaBOB U 1 202
PacCTBOPOB BEIIECCTB

75. [ToHsiTHE O KOPPO3UU METAJIIOB 1 5.02

6. Brrunciienus cocrtaBa CMeCCUﬁ C HCIIOJIb30BaHHEM 1 6.02
pEIICHHS CUCTEM YpaBHEHUI

77. KonTponbHas padota «OO0IIHe CBOMCTBA METAILIOB) 1 9.02

78, Meramns! A-rpynm. I[[enoqume METAJUIBI: HAXO0XKIECHUE 1 12.02
B IIPHUPOJIe, TOTy4YeHHE, CBOICTBA U IPUMEHEHHE.

79 OKCcUJIBI ¥ THIPOKCHIBI TUTHS, HATPUS U KAWL 1 20.02
Baxneimmme cony meI0YHBIX METAIIOB.

80. IlemouHO3eMENbHBIE METAILIBI 1 26.02




BaxHeiime coeTMHEHUS KaJIbIIHsI, MAarHUS U Oapus,

81. . 1 27.02
CBOWCTBA, IPUMEHEHHE

82. JKéctkocTh BOJBI M CITOCOOBI €€ YCTpaHeHHS 1 1.03

83, [Ipaktuyeckas padora Ne 8 mo teme "YKEcTKOCTH BOJIBI 1 4.03
Y METO/JIbI €€ yCTpaHeHus"

84. AmtoMuHUR 1 5.03

85 AmdoTepHble CBOMCTBA OKCHIA U THIPOKCUIA 1 11.03
QTIOMUAHUS

86. [TpakTuyekas pabota. DKCriepUMEHTaIbHbIE 3a/1a41 1 12.03
«MeTasutbl TIIaBHBIX TOATPYIII

87. KonTponpHast pabota «MeTayuibl TIaBHBIX TOATPYIIID 1 15.03
OO61as xapakTepucTikKa MeTamuioB b-rpynn (mo0ouHbIX

88. noarpynn). IleppoHayanbHble npeACcTaBICHUS O 1 18.03
KOMIIIEKCHBIX COCTUHEHUSX

89 Menp u cepebpo. [IpencraBienus 06 aMMHauYHBIX 1 19.03
KOMILJIEKCax cepedpa U Meiu

90. Huak 1 22.03

91. AmMdoTepHbIe CBONCTBA OKCHIA U THIPOKCHIA ITMHKA 1 1.04

92. Keneso 1 2.04

93. Oxkcuapl, Tuapokcuibl u conn xxenesa (II) u xenesza (I11) 1 5.04

94, [IpakTrueckast pabora «CBOWCTBA COSTMHEHHI KeTe3a 1 8.04

95. Kpatkue cBenieHust 0 XpoMe U €ro COeAMHEHUSIX. 9.04

96. UyryH U cTallb — CIUIABHI JKeJiea 1 12.04
[Tpaktuyeckas padora Ne 9. Pemenue

97. AKCIIEPUMEHTAJIBHBIX 33/1a4 1o TeMe «Bakneinme 1 15.04
METaJUIbl U UX COSAMHEHHS»

98, Brruucnenus cocraBa CMecevﬁ C MCIIOJIb30BaHUEM 1 16.04
pEIIeHUS CUCTEM YpaBHEHHMA

99 PasznudHbIe THITBI BRIYHACICHUH 110 YpaBHEHUSIM 1 19.04

XUMHUYCCKHUX peaxunﬁ




100.

101.

Kontponbnas padora Ne 4 mo teme «Baxuerme
METaJUIbl U UX COCTUHEHUS

bezonacHoe rcnonp30BaHUE BEHIECTB U XUMUYECKUX
peakiuii B ObITY

22.04

23.04

102.
103.

104.

105.

106.

107.

HoBbie MaTepuansl U TeXHOJOTUH. [[puHIUIIBI «3€T1EHOM
XUMUN

XuMUs U 310pOBbE

XHMHYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH Cpebl.
[TonsiTHE O MpenenbHO IOMYCTUMON KOHIIEHTPALUU
Beniects (1K)

DKosoruyeckre npoodaeMbl, CBA3aHHBIE C
COEIMHEHUSIMU YIIIEpOJia, a30Ta, CEPhI, TAKEIBIX
MeTasuIoB. PoJib XMMUU B peIlIEeHHH SKOJIOTHYECKUX
po0em

[Iepnoanueckuii 3axoH u [lepuoanueckas cucrema
XUMHUYECKHX 3JIEMEHTOB B CBETE TEOPUHU CTPOCHHUS
aToMa. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYECKHX DJIEMEHTOB U X COCAUHEHUH B IIEPUOJAX
U Irpynnax

CtpoeHue BeliecTBa B TBEPAOM, JKUJIKOM U
ra3o00pa3HOM COCTOSIHUM. Buibl XUMU4ECKOi CBA3H

26.04
29.04

30.04

6.05

7.05

10.05

108.

Knaccugukarus XuMHUeCKUX peakiuii Mo pa3IuyHbIM
npusHakaM. OKHCIUTETbHO-BOCCTAHOBUTENbHbBIE
peakuuu. JNEeKTPOIIN3.

13.05

109.

XHUMUYECKHUE pCaKknuu B paCTBOpax. FI/I,I[pOJ'II/IS cojieit

14.05

110.

CBolicTBa KHCJIOT, OCHOBAHUH U COJIEH B CBETE
MPEJICTaBICHU 00 AIEKTPOIUTUIECKON TUCCOITUAIITT

111.

Hroropas KOHTpPOJIbHAA pa60Ta

17.05

112.

[IpakTuueckas padora Ne 10. Pemenne
9KCIIEPUMEHTANIBHBIX 3a71a4 M0 TeMe «XHUMHUYECKHe
peaKun

20.05




ITpaktuueckas padora Ne 11. Pemenue

113. AKCIIEPUMEHTAJIBHBIX 33a4 110 Teme «MeTabl, 1 1 21.05
HEMETAJUTbl M UX COCITUHCHHUS»
114, PesepBHBIIT ypok 1 24.05
115. PesepBHBII ypok 1
116. PesepBHBIIT ypok 1
117. PesepBHBII ypok 1
118. PesepBHblil ypok 1
119. PesepBHblil ypok 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 119 10 15




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

o Xumus, 8 kiacc/ Kysnernosa E.H. Mocksa: Benrana-I'pad, 2021 rox
o Xumus, 9 kiacc/ Kysnernoa H.E. Mocksa: Benrana-I'pad, 2021 rox
e 3amauynuk o xumuu, 8 kinacc/ Kysnernora H.E. Mocksa: Benrana-I"pad, 2022 ron

e 3amaunuk no xumu, 9 kinacce/ Kysunenosa H.E. Mocksa: Benrana-I"pad, 2023 rox

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA
Peanuzanus-tpedoBannii-OI"OC-ocHOBHOT0-00111€T0-00pa30BaHMsL. -

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/ https://resh.edu.ru/

https://uchi.ru/ https://www.yaklass.ru/
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