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INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XWUMHHM OCHOBHOTO o00mIiero oOpa3zoBaHust (yriyOJEHHBIN YPOBEHB)
COCTaBJieHa Ha OCHOBE TpPeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOM
MpOrpaMMbl OCHOBHOTO o001miero oOpaszoBanus, npeacraBieHHbix B ®I'OC 00O, c yuerom
benepanbHOi paboyel mporpaMMbl BOCIIUTAHUSL.

[Tporpamma 1o XUMuu pa3paboTaHa C EJIbI0 OKa3aHUsI METOANYECKON MOMOIIN YUUTEIIIO
B CO37aHUH paboyeii MPOrpaMMEI 10 Y4eOHOMY MPEAMETY.

[TIporpamma 1o XuMuHM Ja€T TPEACTABICHUE O MLEIIX, OOMmEeH cTpaTeruu oOydeHus,
BOCIIUTAHUST W Pa3BUTHs OOYYAIOMIMXCS CpPEJACTBAMU YYEeOHOTO TIpeaMeTa, OIpEeNesieT
o0s13aTebHOE PEIMETHOE COJIepKaHUe, €ro CTPYKTYpY IO pa3jiesaM U TeMaM, paclpeeicHue
o  KjiaccaM, PpPEKOMEHIYEeMYIO0 IMOCIeJOBATEIbHOCTh HU3YUYEHHUS XUMHH C  YYETOM
MEXMPEIMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKH Y4YeOHOTrO IMpolecca, BO3PACTHBIX
ocoOeHHOCTeH oOyuaromuxcs. B mporpamMme no XMMHUM YYUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO
mpeaMera B pealu3alud TpeOOBaHHWM K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U
NPEIMETHBIM pe3yibTaTaM oOydeHuss M B (OPMHUPOBAHMM OCHOBHBIX BHAOB Yy4eOHO-
[I03HABATEJILHOM J1€ATEIbHOCTH 00YYaIOLIErocs 10 OCBOEHUIO yUeOHOI0 CO/Iep KaHuUs.

W3ydyeHne XuMHHM Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS OpPUEHTHUPOBAHO Ha
OOIIEKYJIbTYpHYIO TOJTOTOBKY, HEOOXOAWMYIO Ui  BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OPHEHTUPOB, Pa3BUTHS HHTEJUIEKTYaJbHBIX CHOCOOHOCTEH W HMHTEpecoB OOydalolMXcs, Ha
MPOI0JDKEHNE 00YUYeHHS Ha YPOBHE CpPeTHETO 0011ero o0pa3oBaHusl.

3HaHME XUMUH CIIY>)KUT OCHOBOH U1l JOPMHUPOBAHUS MUPOBO33PEHUS 00yUarOIIEerocs, ero
MIPEJICTAaBICHUI O MAaTepUAIIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (hopMHUpyeMble XUMUEH
MIPEJICTABJICHHSI O TIPEBPAIICHUSX YHEPTHH U BEUIECTB B MPUPOJIE, O MYTAX PEHICHUS IIT00aTbHBIX
npobjieM  yCTOWYMBOTO  pa3BUTHsL ~ 4YEJIOBEYECTBA —  CBHIPbEBOM,  HHEPIreTHYECKOM,
IIPO/IOBOJILCTBEHHOM — MpoOieM, MpoOJeMbl  JKOJIOTMYECKOH  0e30macHOCTH,  MpobiieM
3JIpaBOOXPAHEHMUSL.

N3yuenue xumun:

CHOCOOCTBYET pealu3allii BO3MOXHOCTEH ISl CaMOpa3BUTHA U (HOPMHUPOBAHHS
KyJbTYpPbI JINYHOCTU 00yUaroIuXcsl, UX 001mel 1 QyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKE MBILUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATENbHOCTH,  OSKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKM3HHU, TaK U B
pohecCHOHANLHOM e TENbHOCTH,

3HAKOMHT CO CHENU(PHUKON HAyYHOTO MBIIUICHHUS, 3aKJIaIbIBAET OCHOBHI MIPEJCTABICHUN O
€IMHCTBE TPUPOJBI M YEIOBEKa, SBISIETCS KIFOYEBBIM ITAllOM B ()OPMHPOBAHUN €CTECTBEHHO-
HAy4YHOU rPaMOTHOCTH O0yUaIOIIUXCS;

crocoOcTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K MpPUpOJe, K YEJIOBEKY, BHOCHUT CBOM BKJIQJ B HKOJOTHYECKOe o0Opa3oBaHuE
00yYaroIIMUXCsl.

JlanHble HampaBieHHs B OOYYEHMH XMMHU OOECHEeUMBAIOTCS CHEeUU(UKON comeprkaHus
npeaMeTa, KOTOPBIN SIBISETCS MEAarorHuecky aJalTHPOBAHHBIM OTPAXEHHEM OIpPEeeIEHHOTO
JTarna pa3BUTHUS XUMUH.

VYrnyOnéHHbIN Kypc XUMHUK OCHOBHOI'O O0IIIEro 00pa30BaHUs OPUEHTUPOBAH Ha OCBOECHUE
00y4aroIMMUCS CUCTEMbl NIEPBOHAYANIBHBIX MOHATUN XUMHH, OCHOB HEOPraHUYECKOW XHMMHUH,



OCHOBOTOJIATalOIUX MPEICTABICHUNA OO0IIed XWMHUU M OTICNbHBIX 3HAYUMBIX TOHITHIA
OpPraHUYECKON XUMUHU.

CtpykTypa colepaHHus MPOTPaMMBI 10 XHMHU COPMHPOBaHA Ha OCHOBE CHUCTEMHOTO
nonxona kK e€ mizydenuro. CopepkaHHe CKJIAIbIBACTCSI U3 CHCTEMbI MOHSTHH O XUMHUYECKOM
JJIEeMEHTE U BEIIECTBE M CHUCTEMBbI MOHATHH O XUMHUecKoM peakiuu. OOGe 3TH CHUCTEMBI
OpPraHM30BaHbI 0 MPHUHIIMITY TOCIEI0BATEIBHOTO Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUYECKUX
NPEJCTaBICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHON TE€OPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepuoanueckoro 3akona /.M. MenaeneeBa Kak OCHOBHOIO 3aKOHA XUMHH;

YYEHHS O CTPOSHHH aTOMa M XUMHYECKON CBSI3H;

MpeJICTaBICHUIA 00 ANEKTPOIIUTUYECKON JUCCOLMAIIUY BEIIECTB B PACTBOPAX;

0 XUMHUYECKON KHHETUKE M TEPMOINHAMHUKE.

B oOCHOBy TeopeTMUecKUX 3HAHUN TIOJIOKEHBl AMIUPHUYECKU TIOJIyuYeHHBIE (aKTHI.
Teopernueckue 3HaHHMA Pa3BUBAIOTCS IIOCIEAOBATEIFHO OT OJHOTO YPOBHS K APYroMy H
00ecTeYnBarOT 00YyJaIOUIMMCS BO3MOKHOCTh OOBSICHATH U TIPOTHO3HPOBATH CBOMCTBA, CTPOCHHE
1 00JIaCTH MPAKTUIECKOTO IIPUMEHEHUS H3yYaeMbIX BEILIECTB.

OcBoeHue copepKaHus MPOrpaMMbl IO XUMUU IPOUCXOAMT C UCIIOJIb30BAHUEM 3HAHUU U3
paHee M3YYEHHBIX YUeOHBIX MPEIMETOB: OKPY>KAIOUIUil MUp, Ouoiorus, Gusnka, MaTeMaTHKa,
reorpadus, TEXHOJIOTHS, UCTOPHSL.

[Iporpamma oOCHOBHOro oOImero o60pa3oBaHus MO XUMHU (yriayOJEHHBI ypOBEHb)
OpPHECHTUpPOBaHa Ha COXpaHEHHE (YHAAMEHTAJIBHOIO XapakTepa o0pa3oBaHHs, CIEUUPUKU
y4eOHOr0 TMpeaMeTra MW O0CCIeueHUe YCIENIHOTO OO0ydYeHUs Ha CJICAyIoIeM YpOBHE
oOpazoBanms. B mporpaMmme TO XHMMHM peanu3yeTcs pa3BUBAOUIas W MPAKTHYECKast
HAIpPaBJIEHHOCTb 00y4YeHMs] XuMuM, nuddepeHuuanuss o0yueHus, BKIOYAIOMas NPOPUIbHYIO
MOJATOTOBKY OOYyYaroUMXcs U TMOCJIEIyIollee CaMOOIpe/ejeHue B BbIOOpPE HampaBlIeHUs
o0ydeHus B TPO(PHIIBHBIX Kiaccax.

YrnyOnéHHoe H3ydeHHe XHMHUU CIIOCOOCTBYET peaiu3aluu 3agad MpodecCHOHaIbHOU
OpPHEHTAllMM W HANpaBJICHO Ha IMPEJOCTaBICHUE BO3MOXKHOCTU KaXKIOMYy O0O0ydarolemMycs
NPOSIBUTH CBOM HMHTEJUICKTYaJbHbIE M TBOPYECKHE CIIOCOOHOCTH NpPU H3YyUYEHHH Y4eOHOTO
mpenMera, HEOOXOAMMBIE I TPOAODKCHHsS O00pa3oBaHUsT W JallbHEHIICH TPYIOBOM
JEATEILHOCTH.

[Tporpamma mo xumun (YriryOJIEHHBI YpOBEHB) MpEIHA3HAYCHA UIS WCIOJIH30BAHUS B
00pa3oBaTeNbHBIX  OpPraHU3aIUsAX, PEATU3YIONUX  MporpaMMmbl  AuQdepeHITnPOBAaHHOTO
(yrmy6nénHoro, mnpoduIBLHOTO) H3YyYCHHS OTACIBHBIX YUYEOHBIX TIPEAMETOB Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHUsl.

OO6pa3oBarenbHble (PYHKIIMM XUMHH, U3y4aeMO Ha yriyOJIeHHOM ypOBHE, Pealu3yloTCs B
nporecce (GOPMHUPOBAHMS 3HAHUI OCHOB XMUMHMYECKOW HAyKM KaK OOJIACTH COBPEMEHHOTO
€CTEeCTBO3HAHUS, 00JACTH MPAKTUYECKOH NEATENPHOCTH YelIOBeKa M OJHOTO M3 KOMIIOHEHTOB
MHUpPOBOW KyJNBTYphL. 3agada yd4eOHOTO TIpenMeTa COCTOMT B (OPMHPOBAHUM CHCTEMBI
XUMHUYECKUX 3HAHUN — BaXKHEUIIUX (aKToB, MOHATUH, 3aKOHOB U TECOPETHUECKUX IMOJIOKEHUH,
JOCTYITHBIX O0OOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, s3bIKa HAyKH, B TPHOOIICHUH K
HAy4YHBIM METOJIaM MO3HAHUS NPU U3YUYECHUHU BEIIECTB U XUMHUYECKHX peakiuii, GopMUPOBAHUN
Y Pa3BUTHH MO3HABATEIBHBIX YMEHUH M CIIOCOOOB NIEATEIHHOCTH M UX MPUMEHEHUH B Y4eOHO-
MIO3HABATEJILHOM U yueOHO-UCCIIEI0BATENIBCKOM 1eATeIbHOCTH, OCBOEHUH MpaBMJl O€3011aCHOTO
oOpallleHus C BEIECTBAMU B IIOBCEIHEBHON KU3HH.



Ilenn wu3yueHUss XUMHUHM OTPAXKAIOT HAMPABICHHOCTh OOYy4YeHHS Ha pa3BUTHE U
camMoOpa3BUTHE JIMYHOCTH, GOPMUPOBAHUE €€ UHTEJUIEKTA U O0IIeH KyJIbTYpHI.

N3yueHne XMMuu HanpaBJI€HO Ha JOCTHKEHHUE CIEAYIONINX LEei:

(dbopMUpOBaHNHE WHTEIIEKTYyallbHO Pa3BUTON JMYHOCTHU, TOTOBOW K camMo0Opa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSATEIHHOMY MPUHSATHIO PELICHUH, CIOCOOHOW aJanTUpPOBaThCA K
OBICTPO MCHSIFOIIIMMCS YCIIOBUSM KU3HU;

(GbopMHUpPOBaHME CHUCTEMBl XMMHYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAYyYHOM
KapTUHBI MHpPA, KaK OCHOBBI /Ui TMOHUMAHHS XUMHYECKON CTOPOHBI SIBICHUN OKPY KAIOIIETO
MHpa, OCBOCHHE A3bIKA HAYKU;

npuobIeHrne o0ydJaromuxcsi K CaMOCTOSTENIbHOM MO3HABATEILHOM U UCCIEe10BATEIbCKON
NESTeNbHOCTH, K HAay4YHBIM METOJaM TO3HaHMs, (OPMHUpPOBAHHUE MOTHUBALIMM U PA3BUTHUE
CIOCOOHOCTEH K N3YUYEHUIO XUMUH;

dbopmupoBanue oOme (GyHKIMOHAIBHON M €CTECTBEHHO-HAYYHOUW T'PaMOTHOCTH, B TOM
qHClie YMEHHA OOBSICHSITh M OLIGHWUBAThH SIBIICHUS OKPYXKAIOIIETO MHPA, WUCIONbL3Ys 3HAHUS H
OMBIT, TOJIYYCHHBIC TMPU U3YYCHUU XHMHH, NPUMEHITh HMX IPU PEIICHUH TMpoOdJieM B
ITIOBCETHEBHOM KU3HU U TPYIOBOH JESTEIBHOCTH;

pazBuTHe y OOydYaloIIMXCsl MHTEpeca K H3YYCHHIO XUMUU M cdepam AeqaTeabHOCTH,
CBSI3aHHBIM C XHMHEH, MOTHUBAlUS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOILErO HpOoduiIs U
HANPAaBIEHHOCTHU JalIbHEHIIIET0 00yUYEeHHUS;

OCO3HAaHUE IEHHOCTH XHMHYECKUX 3HAHMM B KU3HU 4YEJIOBEKAa, MOBBIIICHUE YPOBHS
JKOJIOTUYECKON KYyJbTYpBl, HENPUATHE ICHCTBUN, NPHUHOCAIIMX BPEJ OKPYXKAIOLIEH cpelne u
3I0POBBIO JIIOJIEH;

npuodpeTeHne O0y4aroUIMMUCS ONBbITa CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIHI ), HEOOXOAUMBIX ISl pa3JIMYHbIX BUJOB JIEATEIbHOCTH.

Ha yriy6nénnoe n3ydeHue yuyeOHoOro npeaMera « Xumus» otoautces mo 102 qaca B 8 u 9
knaccax (3 gaca B Hefiento), Bcero 204 yaca 3a J1Ba rojja 00y4ueHHsl.



COJAEP/)KAHUE OBYYEHUA
8 KVIACC

IlepBoHauya/bHbIE XMMHYECKHE TOHATHS

Xumusi — BaKHasE 00JIACTh €CTECTBO3HAHUS W TPAKTUYECKON JESITEIIBHOCTH YeJIOBEKa.
[Ipeamer xumuu. Pomp XumMum B JKM3HU YesjoBeka. KpaTkue cBemeHus 00 HUCTOpUH
BO3HUKHOBEHHUS U Pa3BUTHS XMMHUH. XMMHS B CUCTeMe HayK. Tena u BemecTBa. Pusndeckue u
XUMHUYECKHE CBOMCTBA BEIIECTB. ATrperaTHble COCTOSIHUS BellecTB. [[oHATHE O TEOPETUUECKUX U
SMIIUPUYECKUX METOJIaX TIO3HAaHUS B ECTECTBEHHBIX Haykax. lIpencraBieHus o0 HaydyHOM
MO3HAHUM HA SMITUPUIECKOM YPOBHE: HAOII0IeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOICTTUPOBaHUE,
BoiuncieHue. [lpencraBneHuss 0 HayyHOM TO3HAHWM HA TEOPETUYECKOM YpPOBHE: Hay4yHbIE
¢bakThl, MpobieMa, TUIoTe3a, TEOPHUs, 3aKOH.

A3p1k xuMun. ICTOYHUKN XUMUYECKON HH(POPMAITUH.

[Tonsitue o0 metomax pabOTHI ¢ XMUMHUYECKHMMU BemecTBamMu. OO0Opy0oBaHUE IIKOJIBHOM
XuMHu4eckon nadoparopun. [IpaBuia 6e3omacHoro oOpaiieHus ¢ BEIeCTBAMU U JJa00OpaTOPHBIM
000pyI0BaHUEM.

Yucteie BemecTBa U cMmecH. [IpuponHbie cMecu: BO3AyX, HPUPOIHBIA Ta3, HE(Th,
MIPUPOJHBIE BOJbI, TOPHBIE MOPOALl U MHUHEpabl. [IOHATHE O TOMOI€HHBIX M T'€TEPOr€HHBIX
cmecsx. CriocoOsl pa3aenenus cmeceil. O4ncTKa BEIecTB.

BemectBa u XumMudeckue peakiud. ATOMBI U MOJIEKYJbl. XHUMHUYECKHE DSJIEMEHTHI.
CUMBOJIBI XUMUYECKHX 3JIEMEHTOB. [IpocThie U cloKHBIE BemecTBa. MeTamibl U HEMETaJlIbl.
BemectBa MONIEKyISIpHOTO 1 HEMOJIEKYJISIPHOTO CTPOEHUSI.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMMHUYECKHMX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OrmpeneieHre BaJeHTHOCTH DJJIEMEHTOB MO  Qopmylam
OMHApHBIX COCIWHEHUH M cocTaBleHHe (GOpMyll OWHAPHBIX COEAMHEHUN M0 BaJCHTHOCTH
anemeHToB. OTHOCHUTENbHAs aToOMHasi Macca. OTHOCHUTENbHAs MOJIEKYJIsipHast Macca. MaccoBast
JI0JISl XUMHUYECKOTO JJIEMEHTa B coeqMHeHUH. HaxoxaeHne nmpocteniieit GopMyIibl BEIIECTBA 110
MaCCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo BemectBa. Monbs. MonsipHass macca. B3anMocBs3b KOJIMUECTBA, MAcChl H
yuclia CTPYKTYPHBIX €IMHHUIl BellecTBa. PacueTsl mo ¢opmyliaM XUMHYECKHX COEIWHEHUH.
MonsipHass Macca cmecu BemiecTB. MonbHas 107 XMMHYECKOrO 3JIEMEHTa B COEJAMHEHHH.
Haxoxnenue mpocreiimiei opMyIibl BelecTBa 0 MOJIBHBIM JIOJISIM 3JIEMEHTOB.

du3znueckre U XUMUYECKHE SIBICHUSA. XUMHUYECKas peakiusi U €€ MPU3HAKU. Y CIOBUS
MPOTEKAHUsI XUMUYECKUX PEaKIIMil. 3aKOH COXpaHEHUsI MAcChl BEIIECTB. ATOMHO-MOJICKYJIIpHas
teopus. JKusHp u gnedarensHocTs M.B. JlomoHOcoBa. XwuMmuueckue ypaBHEHMs. Twurbl
XUMUYECKUX peakiuil (COeAMHEHUs, pa3IoKEeHHs, 3aMmerieHus, ooOmeHa). Pacuersl 10
XUMUYECKUM YPaBHEHHUSM.

DKCIEepUMEHTAIBHOE U3yUEHUE BEIIECTB U SIBJICHUN. 3HAKOMCTBO C XUMHUYECKOU MOCYA0H,
C TmpaBujIaMu paboOTbl B J1a0OpaTOpUu U TpueMaMu oOpaimieHuss ¢ J1abopaTOPHBIM
obopymoBanueMm. M3ydyeHue u omnucaHue (U3MUECKUX CBOMCTB 00pa3lOB HEOPTaHHMUYECKUX
BEIIECTB — METAJIOB M HeMeTauioB. Habmonenue gpusndeckux (TUTaBlieHUuEe BOCKA, TASTHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUTIEHWE W KOHJICHCAIUS BOJIbI) M XUMHUUYECKUX (TOPEHUE CBEUH,
MPOKAJTMBAaHWE MEIHOW IMPOBOJIOKH, B3aMMOJICHCTBHE COJABI WJIM MeJa C COJITHOW KHUCIIOTOMN)
spineHuii. O3HakoMJIeHHE ¢ oOpas3llaMH BEIIeCTB KojaudecTBoM 1 wmoabs. HaGmrogenue u
OTHCaHue MPU3HAKOB MPOTEKAHUS XUMHUUECKHUX peaKIuii (pa3iokeHue caxapa, B3auMoJIeHCTBUE



CepHON KHCJOTHI C XJIOpUAOM Oapusi, MoixydyeHue u pasznoxkenue ruapokcuna menu (II) mpum
HarpeBaHMH, B3aUMOJCWCTBUE >ene3a ¢ pactBopoM comu Mmeau (II). Mzyudenume croco6oB
paszmeneHuss cMmecedl (C TMOMOIIbIO MarHura, (UIBTPOBAHHUE, BBIAPUBAHUE, IUCTUILUISALIMS,
xpomarorpadusi), IPOBEJCHHE OYMUCTKH NMOBAapeHHOU cosn. HabirogeHue M onucaHue OIBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXPAHEHUSI MaCCHhl.

Baskueiinue npeacTaBuTe M HEOPraHUYECKHX BelllecTB

IIpencraBnenust o rasax. Bozgyx — cmech rasos. CocraB Bo3ayxa. 3akoH ABOraipo.
Momsipubiii 006€M Ta30B. OTHOCHTENbHAs TUIOTHOCTH Ta3oB. OmnpeneneHHe OTHOCUTEIHHOMN
MOJICKYJISIPHOM MacChl ra3000pa3HOrO BEHIECTBA MO HM3BECTHOW OTHOCHTENBHOH IUIOTHOCTH.
OO6bEMHBIE OTHOLIEHHS Ta30B IPU XUMHUUECKHUX PEaKIHIX.

Kucnopon — snemeHT M mpocroe BemecTBo. HaxoxkneHue kuciopoga B IIPUPOIE,
¢buznyecKkre u XMMHYECKHUEe CBOMCTBA (peakluu ropeHus u okucienus). [Iporeccol okucienus B
xuBoii mpupoae. Oxcunsl. Ilpumenenue kuciopoga. CrocoObl TOMy4YEHHUS KHUCIOpoJa B
nabopatopun M npomblieHHOcTH. [loHATHe o0 Katanmzarope. KpyroBopor kuciopoga B
npupoze. O30H — ayutoTpornHas Moaudukanus kucnopona. O30HOBBIN CIOH, €ro 3HaYeHUE TS
KUBBIX OPraHNU3MOB. Pa3zpyiieHue 030HOBOTO CJI04.

TeroBoil 3((ekT XuMUUEeCKOW peakuHu, TEPMOXMMHMUYECKHE YpaBHEHUS, 3K30- U
sHAOTEpMUYECKUEe peakuuu. TomnuBo. Mcnonp3oBaHue yrisi U MeTaHa B KauyecTBE TOIUIMBA.
3arpsizHeHue Bo3ayxa. [lonstue o mapHuKoBoM 3ddekre.

Bogopon — »anemeHT M mpoctoe BemecTBo. HaxoxzaeHuwe Boaopoga B IPHUPOIE,
¢du3nveckre U XMMHYECKHE CBOMCTBA, MPUMEHEHHE, crtocoObl noaydyenus. [lonsaTue o kucmorax
u consix. Mcnonp3oBaHue BOI0Opo/a B KaueCTBE TOILIMBA.

Bona. ®usnyeckne cBoiictBa BoAbl. Boga kak pactBopurens. PactBopsl. HackimeHnHble n
HEHACBIIICHHbIE PacTBOpbl. PacTBopuMocTh BemecTB B Boae. MDakTopbl, BIMSIOLNME Ha
pacTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BemecTB. CrnocoObl BBIPaKEHUS KOHIEHTpPALUU
pacTBOpPOB: MaccoBasi [I0JII PacTBOPEHHOIO BEILECTBA, MOJIApHAs KOHLEHTpauusa. Poip
PacTBOpOB B IPUPOJE U B KU3HU YETIOBEKA.

Xumnueckue cBoicTBa BoAbl. [loHaTtne 00 ocHoBanusix. [lonsitTue 00 HMHIMKATOpax.
KpyroBopot Boabl B npupojie. 3arpsi3HeHHEe NPUPOHBIX BOJ. OXpaHa U OYUCTKA MPUPOIAHBIX
BO/I.

Knaccudukanuss nHeopranmyeckux coenuHeHuid. Oxcuasl. Knaccuuxarus OKCHAOB:
coieoOpasyromue  (OCHOBHBIC,  KHCJIOTHBIE, aMdoTepHble) U  HecoJeoO0pa3yrolue.
MexnyHapoaHass HOMEHKJIAaTypa OKCHAOB. TpuBHaiIbHbIE Ha3BaHUA OKCHUIOB. Dusmyeckue u
XapaKTepHble XUMHUYECKUE CBOICTBa OKCHJOB (B3aUMOJEHMCTBUE C BOJOW, C KHUCIOTaMH U
OCHOBAHUSMHU, C IpyIUMH okcuaamu). Ilomyuenue okcuaos.

[TonsiTe O TMIPOKCHJAX — OCHOBAHUSAX M KUCIOPOJCOAEpKAIIMX KHciIoTax. KucioTsl.
Knaccudukanus kucinor. MexayHapogHass HOMEHKJIATypa M TPUBHAJIbHBIE HAa3BaHUSI KHUCIOT.
dusznueckrue W XUMHUUYECKHE CBOMCTBA KHUCIOT (B3aMMOICHCTBHE C METaUIaMH, C OKCHJIaMHU
METaJIJIOB, OCHOBaHMSIMH U coiisimu). Psn aktuBHoctu mertamioB H.H. Bekeroma. Ilomyuenue
KUCIIOT. KucnoTsl B mpupoje, NpUMEHEHHE BaXKHEHIINX KUCIIOT.

OcHoBanus. Kiaccudukanus OCHOBaHU: IIEIOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
MexayHapoaHas HOMEHKJIATypa OCHOBaHMN. TpuBuanbHble Ha3BaHus ocHoBaHuU. Illenoun, ux
CBOWCTBa (B3aMMOJICHCTBHE C KHUCIOTHBIMH OKCHJIAMH, KHUCIOTAMH M COJISIMH) U CIIOCOOBI
nony4yeHusi. HepacTBopumbie OCHOBaHMsS, MX CBOWMCTBA (B3aMMOJIEWCTBHE C KHCIOTaMHU) U
criocoObl monyueHus. AMdoreprHocts. [loHaTHe 00 amM(poTepHBIX THAPOKCHIAX (HA MpUMEpE



TMJIPOKCUIOB IIMHKA U AJIOMUHUS): XUMHUYECKHE CBOMCTBA (B3aMMOJCIHCTBHE C KUCIOTaMHU U
IeJI04aMu) U MOJIy4YEeHHUE.

Conu (cpenHue, KHUCIble, OCHOBHbBIE, BOMHbBIE). MeXIyHapoIHasi HOMEHKJIATypa COJeil.
TpuBnanbHble Ha3BaHUs cosiell. PU3NYECKHUE U XapaKTePHbIE XUMUYECKHE CBOMCTBA HA MPUMEPE
cpeanux coiieit. [lonyyenue comnei.

I'eneTnueckas CBSI3b MEXAY KIIACCAMH HEOPTAHUYECKUX COECUHEHUN.

DKCIIEpUMEHTAIILHOE U3YYEHHE BELLECTB U SBJICHUIN:

KOJIMYECTBEHHOE ONPEEIIEHNE COAEPKAHUS KUCIOPOJa B BO3/LYXE;

II0JTy4Y€Hue, coOMpaHue, paclio3HaBaHUE U 3YUEHHUE CBOICTB KUCIIOPOAa;

HaOJII0JIEHUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJOM U YCIOBUN BO3HUKHOBEHHS U
MIPEKPALLEHUS TOPEHUS;

03HAaKOMJIEHHE C 00pa3liaMH OKCUIOB U OMHMCAaHNE UX CBOMCTB;

NoJy4YeHue, coOupanue, pacro3HaBaHue U U3yUeHUE CBOMCTB BOAOPOAa (TOpeHHe);

B3auMojieiicTBue Bogopoaa ¢ okcuaom meau (II);

UCCIIeJOBaHNE 0COOEHHOCTEN pacTBOPEHNUS BELIECTB C Pa3IMUHON pacCTBOPUMOCTHIO;

IIPUTOTOBJICHHE PACTBOPOB C ONPEICIEHHON MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA;

MIPUTOTOBJIEHUE PACTBOPOB C OMNPENECICHHON MOJSAPHOW KOHIIEHTpaluuel pacTBOPEHHOTO
BELIECTBA;

B3aMMOJICHCTBHE BOJIbI C METAJUTAMU (HATPUEM U KaIIbIIUEM);

OTpezieNIEHUE PaCTBOPOB KUCJIOT U IIEN0YEH ¢ MOMOUIbI0 HHAUKATOPOB;

UCCIIeI0OBaHNe 00pa3lioB HEOPTaHUYECKUX BEILIECTB PA3IIUYHBIX KIACCOB;

u3zydeHue B3aumojeiictBus okcuna meau (II) ¢ pacTBopoM cepHON KHCIOTHI, KHCIOT C
MeTaJUIaMH, PEaKLN HEUTpanu3aluu;

IIOJIyYU€HUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHME OJHOIO METalla APYTUM W3
pacTBopa cou;

B3aMMOJIEICTBHE TMAPOKCUIA LIMHKA C PACTBOPAMHU KHUCJIOT U ILEI0YEH;

pelIeHne AKCIEPUMEHTANbHBIX 33lady 1o TeMe «OCHOBHBIE KJIACChl HEOPTraHMYECKHX
COCIMHEHUID.

Ilepuoguyecknii 3axkon u Ilepuoguyeckasi cucrema xumuyeckux jiemenros /I. HU.
MenpeneeBa

Crpoenue aToMoB. XUMHUYECKas CBA3b. OKUCINUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

[lepBrie TOMBITKKM KJIACCUPUKALUU XUMHUYECKUX djeMeHToB. [loHsTHE 0 rpynmax
(cemelicTBax) CXOAHBIX DJIEMEHTOB: IIEJIOYHBIX U IIEIOYHO3EMEIbHBIX METajllaX, rajoreHax,
MHEPTHBIX (OIAaropogHBIX) razax. OJIEMEHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHIbI H
TUJIPOKCHIBIL.

Ilepuognueckuii 3akoH. OtkpeiTue Ilepuonnueckoro 3akona. Ilepmonmyeckas cucrema
xumudeckux anemeHToB Jl. . MenneneeBa. KoporkonepruonHas M JTUHHONEPUOTHAS (HOPMBI
tabimmuel «[leprogndeckasi cucrema xummdeckux 3memeHToB [J[. 1. MenneneeBa». [lepuoast u
rpynnsl (A- u b-rpynisr).

Crtpoenne atomoB. CoctaB atoMHbIX siaep. M3otombl. PagmoakTHBHOCTH. DIIEKTPOHHI.
DneKkTpoHHasT OpOuTaNbh. DHEPreTHYECKHe YpPOBHM M TOAYPOBHU aToma: s-, p-, d-opoOurtanu.
DneKTpOoHHbIE KOHGUTYpalMu W 3IEKTpOHHO-rpaduueckue (opMynbl aTomMoB. DPU3NYECKUIl
CMBICJI TIOPSJIKOBOTO HOMEpa, HOMepa nepuoia U rpynmsl 3iaemMeHTa. CTpOeHUE AIEKTPOHHBIX
obonoyek aroMoB mepBbIX 20 xumuueckux snemeHToB [lepuoandeckoit cuctemsr [I. U.
MenpeneeBa: pacnpeelieHue 3JIEKTPOHOB IO SHEPreTUYECKUM YpOBHSM, IOLYpPOBHSIM U
opbutansm. @uzndeckuii cmbica [leproaudeckoro 3akoHa.



3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XUMUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJJIMYECKUX CBOMCTB I10 I'pylnaM U nepuogam. MzMeHeHne KHCciI0THO-OCHOBHBIX CBOMCTB
COEIMHEHUM XMMHUYECKHX 3JIEMEHTOB B IEPUOJAX U Ipynmnax. XapaKTepUCTHKAa XUMHUYECKOTO
3JIEMEHTA MO ero nosoxenuto B [lepuoanueckoni cucreme [1. 1. Menneneena.

3nauenue [lepmoanueckoro 3akona u Ilepuoanyueckoil CUCTEMbl XUMHUYECKHX JIEMEHTOB
JUIsl pa3BUTHA Hayku U nipakTuku. J[. 1. MenaeneeB — yueHbI U rpaKJaHuH.

DNEeKTPOOTPULATENBHOCTh ~ XUMUYECKUX  JJEMEHTOB. XHUMHYECKas CBsA3b. Buabl
XUMUYECKON CBSI3M: KOBAJICHTHAs TMOJSPHAsl CBS3b, KOBAJIEHTHAs HEMOJISIPHAs CBSI3b, MOHHAS
CBsi3b. MeXaHu3Mbl 00pa30BaHMs KOBAJICHTHOM M MOHHOW CBSI3U. DJIEKTPOHHBIC U CTPYKTYpPHBIE
¢dopmybl BemecTB. KaTHOHBI 1 aHHOHBI.

Kpucrannuueckue u amopdHbsle BemiecTBa. THUIBI KPUCTAJUIMYECKUX PELIETOK: HMOHHAf,
aTOMHAs1, MOJIEKYJIIpHAs U UX XapaKTEPUCTUKH.

Crenenp okucieHus. OnpeneneHue CTENEHEH OKHUCIeHHs aTOMOB B OWHApHBIX
coequHeHUSAX. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [lpoueccel OKuCIEHHA U
BOCCTaHOBJEHMUs. OKHUCIUTENM U BOccTaHOBUTENM. (COCTaBIEHME YpPaBHEHHH ITPOCTBIX
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUil U pacCTaHOBKA B HUX KOX(P(HUIMEHTOB METOJOM
AJIEKTPOHHOTO OanaHca.

DKCrepUMEHTAIbHOE U3yUEHHUE BEIIECTB U SIBICHUI:

03HAKOMJICHHE C 00pa3liaMyi METaJJIOB U HEMETAJLIOB;

MOJIEJTMPOBAHUE CTPOEHUSI MOJIEKYJl IPU MOMOIIM PUCYHKOB, MOJEJNIEH, 3JIEKTPOHHBIX U
CTPYKTYPHBIX (GOpMYII;

MIPOBEJICHUE OIMBITOB, WIIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakliuu pa3ioKeHHs, COCTUHEHUS).

MexnpeameTHbie CBA3U

Peanuszanus MEXINpeAMETHBIX CBA3EH NPU M3yYEHUU XMMHHU B § Kjlacce OCYLIECTBIIAETCS
4epe3 UCIOIb30BaHNE KaK OOMIMX €CTECTBEHHO-HAYYHBIX MOHATHMA, TaK U MOHITHIA, IPUHATHIX B
OTJENbHBIX €CTECTBEHHBIX HAYKaX.

OO0mme ecTecTBEHHO-HAy4YHBIC TMOHSATHSA: SIBICHHUE (MPOIECC), HAyYHBIM (hakT, THIOTE3a,
Teopusl, 3aKOH, aHAJINU3, CUHTE3, KJacCU(UKALUA, IEPUOIUYHOCTb, HaOII0ICHNE, IKCIIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHHUE, MOJICIIb.

®dusuka: gBICHHUS MPUPOIbI, (U3UUECKUE SBJICHUS, BELIECTBO, TEJO, (hU3UYECKHE
BEJIMYMHBI, €JUHULBI HM3MEpEHHUs, 00bEM, Macca, arperatHbleé COCTOSHUE BEILECTBa, aTOM,
AJIEKTPOH, IPOTOH, HEWTPOH, MOH, MOJIEKYJa, CTPOCHHME Ta30B, >KUIKOCTEM U TBEPABIX
(KpHCTaJUIMYECKUX ) TEJI, JIEKTPUUECKUM 3aps]l, KOJIMYECTBO TEIIOTHI.

buonorus: Ouocdepa, poTocuHTE3, NMpPOLIECCHl 0OMEHA BELIECTB.

I'eorpadus: armocdepa, rtugpochepa, MHUHEpanbl, TOpPHbIE TMOPOJbI, TOJE3HbIC
HCKOIIa€MBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

TexHonorust:  TexHocdepa, MPOU3BOACTBO, XUMHUECKHE  TEXHOJOTHH,  ChIPbE,
KOHCTPYKLMOHHbBIE MaTepUaIbl.



9 KJIACC

BemecTBo 1 XUMHYECKasl peakuus

[ToBTOpenue u yriyOjgeHHWE 3HAHUM OCHOBHBIX pa3fenoB Kypca 8 kiacca. CtpoeHue
aToMoB. CBOICTBa aTOMOB XMUMHUYECKHX 3JIEMEHTOB, MX KOJMYECTBEHHbIE U KAauECTBEHHBIE
XapaKTePUCTUKHU (paguyc, ANEKTPOOTPHUIATEIBLHOCTD, SHEprus MOHM3ALIIH).
[TocnenoBarenbHOCTh 3aMOJMHEHUS 3JEKTPOHHBIX OpOUTalel aTOMOB MajblX IEPHUOIOB.
OcoOEHHOCTH  3aIlOJIHEHHSI  AJICKTPOHHBIX ~ OpOMTajeii  aTOMOB  OOJBIIUX  TEPHOJIOB.
Ileprognueckas cucTeMa XMMUYECKMX 3JIEMEHTOB B CBETE NPEICTABICHUN O CTPOCHHM aToMa.
CreneHp OKUCIIEHHS U BaJleHTHOCTh. [IpencraBieHne o mepuogMuecKod 3aBUCUMOCTH CBOMCTB
XUMHMUYECKHX  3JEMEHTOB  (3JIEKTPOOTPULIATENBHOCTb,  OKHUCIMTEIbHO-BOCCTAHOBUTEIIbHbBIE
CBOMCTBA, KUCIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U TMJIPOKCHUJIOB) OT CTPOECHHUS aToMa.

Ctpoenue BemiecTBa. BemiecTBa B TBEpIOM, XKHUJIKOM M ra3000pa3HOM COCTOSTHHH. Buibl
XUMHUYECKON CBSI3U: MOHHAs, KOBAJEHTHas (HEMOJsIpHAsi, MOJIIpHasi); OOMEHHBI U JTOHOPHO-
aKLENTOPHBIA MEXaHU3M 00pa30BaHUs KOBAJECHTHOM CBSI3H.

MexMmoneKyspHble B3auMOJEHcTBUS (BOIOpOJHAs CBsA3b, cuibl Ban-nep-Baanbca).
Tunbl KpUCTAIUIMUECKUX PEUIETOK — aTOMHAs, MOHHAs, METAJUIMYECKas, MOJIEKYJSIpHas — H
0COOEHHOCTH HUX CTPOCHHS. 3aBUCHMOCTHh CBOMCTB BEIECTBA OT THUMA KPUCTAIUYECKOM
PELIETKH U BUJAa XUMUYECKON CBSA3HU.

OcCHOBHbIE 3aKOHOMEpPHOCTH IPOTEKaHUs XUMHUYECKMX peakuuil. Kiaccupukanus
XUMHUYECKUX PpEeaKIMi IO pazIu4HbIM IMpU3HAKaM ([0 YMCIYy U COCTaBy YYacTBYIOLIUX B
PEaKIMK BEIIECTB, 110 TEIUIOBOMY 3(p(eKTy, 0 U3MEHEHHIO CTENEHEH OKHCIEHHUS XMMUYECKHX
JIEMEHTOB, IO OOPAaTUMOCTH, IO YYacTHUIO KaTajau3aTropa, IO arperaTHOMy COCTOSHUIO
pearupyromux BemecTn).

DJeMEHThl XMMUUYECKON TEPMOAMHAMUKH. DHEPreTHKa XMMUUECKUX peakuuil. Tennosoit
3pPEeKT XUMHUYECKOH peakiuu. DK30- U IHAOTCPMHUECKHE PEAKIHUH, TEPMOXUMHYECKUE
ypaBHeHHUs. 3akoH ['ecca u ero cieacTus. Beluucienus 1o TepMOXMMHUYECKUM YPAaBHEHUSIM.

[loHsiTHE O CKOPOCTM XHMMHUYECKOW peakUuu. 3aKoH JecTByromux macc. PakTopsl,
BIIUSIIOLIME HAa CKOPOCTh XMMHUYECKOW peakiuu. DHeprus akrupauuu. IloHstue o karamuse.
®epmeHThl. UHTHOUTOPBI.

[Tonsatnue o006 oOpaTUMBIX M HEOOpaTMMBIX XMMHUYECKMX peakuusax. Ilonsatue o
XUMHUYECKOM paBHoBecud, mnpuHuun Jle Illarense. VYcimoBus cMemieHuss XHMHUYECKOTO
paBHOBecHsl. DaKTOPBI, BAUAIOLUIME HA COCTOSTHUE XUMUUYECKOTO paBHOBecus. [Ipornosuposanue
BO3MOXXHOCTH IPOTEKAHMSI XMMHMUYECKHUX IPEBpAIlCHUN B pa3IUYHBIX YCJIOBHUSAX Ha OCHOBE
NPEJCTaBICHUN 00 M3YYECHHBIX 3JIEMEHTaX XUMUYECKON KHHETUKU M TEPMOJINHAMHKH.

OKHCAUTENBbHO-BOCCTAHOBUTEIbHBIE  peakiMu.  OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA XUMUUECKHX HJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHH OKUCIICHUs. BajkHble OKUCIUTENN U
BocctaHoBUTeNW. llepmanranar kammst  (xapaktepuctuka). CocraBieHHE  ypaBHEHUH
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUM C HCHOJB30BAHUEM METOJA DJIEKTPOHHOIO
OanaHca.

ONEeKTpoaUTHUYECKas JAMCCOoIMalnMs. XUMHYECKHE pEakUuu B pacTBopax. Teopus
ANIEKTPOJINTUUECKON Jucconnanuu. PactBopenue kak gpusuko-xumudeckuil npomecc. [lonstue o
ruapaTax M KpUCTAJUIOTHIpaTax. OJIEKTPOJIUTbl M HEdNEKTPOJIUThl. KaTuoHBl, aHHMOHBI.
MexaHu3M IUCCOIMAIMU BEIIECTB € Pa3IMYHBIM BUIOM XUMHUYECKOH cBs3U. CHIIbHBIE U cllabble
aneKTposnThl. CTeneHb AMCcCouUay, KOHCTaHTa qucconnanuu. FMIoHHoe Mpon3BeIeHNE BOBI.



Bognoponuslii nokaszarens. MHAMKATOPBI. DIEKTPOIUTHYECKAS JUCCOLMALMSA KHCIOT, OCHOBAHUMN
U COJIEH.

Peakiun woHHOro oOMeHa. VYCIOBHS MPOTEKaHWS pEaKIUii HOHHOTO OOMEHa.
MonekyJgpHble, MOJHBIE U COKpall€HHbIE HOHHBIE ypaBHEHHs peakiui. CBOWCTBa KHUCIOT,
OCHOBaHMN U coyleld B CBeTe MPEACTaBICHUN 00 3JIEKTPOIUTUYECKON AMCCOIUAIINH.
KauecTtBeHHbIEe peakliii Ha HOHBI.

I'mpponus comnei. MoHHBIE ypaBHEHUs TUAPOIM3a COJIEH. XapakTrep Cpeabl B BOJHBIX
pacTBOpax COJIEH.

OKCHEpUMEHTAIIbHOE HM3yYEHUE BEUIECTB M SBJICHUNA: O3HAKOMJIEHHE C MOJAEISAMU
KPUCTANTHIECKUAX PEUICTOK HEOPraHWYECKUX BEIIECTB — METAJUIOB M HEMETAIIOB (rpadura U
ayiMasa), CJIOKHBIX BELLECTB (XJIOpHIa HATpus);

HCCJIE0BAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pPEeaKIUu OT BO3ACHCTBUS Pa3IMYHbIX
(hakTopoB;

OTIBITHI, WILTIOCTPUPYIOIIHE 00PATUMOCTh XUMUYECKUX PEAKIIHIA;

HCCIIEZIOBAHUE  AJIEKTPOIIPOBOJHOCTH  PAacTBOPOB, IpoOLEcca JAUCCOLMAIMM  KHUCJIOT,
IIEeI0YCH B COJICH;

IIPOBEJCHUE OIIBITOB, WUIFOCTPUPYIOIIUX IPU3HAKKA MPOTEKAHUS PEaKIUl HOHHOIO
oOMeHa (0Opa3oBaHHUE OcajiKa, BBIJICIICHUE Ta3a, 00pa30BaHUE BOIbI);

MPUMEHEHNE UHAUKATOPOB (JIakMyca, MeTHIIopanka u (heHondranenna) 1 onpeaesieHus
XapakTepa cpezibl B pacTBOpax KUCIIOT, OCHOBAHUM U COJIEH;

IIPOBEJICHUE ONBITOB, WJUIIOCTPUPYIOLIUX IMPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX
peakuuil (ropeHue, peakliuu pas3yiokKeHNs, COETUHEHMS);

pacrno3HaBaHHE HEOPraHUUECKUX BEIIECTB C IOMOIIbIO KAUECTBEHHBIX PEAKIUIl HA HOHBI;

pellleHre SKCIePUMEHTAIbHBIX 3a/a4 Mo TeMaM: «OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE
peakuumn», «I 'uapoaus conei», « IAEKTPOIUTUYECKAS] TUCCOLUALISD.

HemeTaibl 4 MX cOeAMHEHUA

OOmas xapakrepucTuka HeMeTauioB. OCOOCHHOCTH CTPOCHHS aTOMOB XHMHUYECKHUX
AJIEMEHTOB, MPOCTHIX BEIIECTB, aIOTpomnus. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBONCTBA
HeMmeTals10B. CpaBHUTENbHAS XapaKTEPUCTHKA COSMHEHUI HEMETAIIJIOB.

OOmiast xapakTepucThka ramoreHoB. OCOOEHHOCTHM CTPOEHUS aTOMOB, XapaKTepHbIC
crereHu okucieHus. CtpoeHue M (U3MUYECKHE CBOWCTBA IPOCTBHIX BELIECTB — TaJIOTEHOB.
XHUMHUYECKHE CBOWCTBA Ha IpPUMEpPE Xjopa (B3aMMOJECIHCTBHE C METAUIAMM, HEMETAJUIAMH,
BOJIOM, mmienouamu). XiopoBopopon. CoiisiHas KHCIOTa, XMMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue Xjopa U XJI0pOBOAOPOa HAa OPraHKU3M YeoBeka. BaxHeiue Xmopuiasl
U X Haxox/jeHue B npupojie. [loHsaTue o Kucaopoacoiepkaimx KUCI0Tax Xjaopa U UX COJsIX.

VVIA-rpymnmbel. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIC CTEMEHH OKHCIICHUSI.
Crtpoenue u (¢u3nMUecKue CBONCTBA MPOCTHIX BELIECTB — KHUCIOPOJA U Cepbl. AJIOTPOIHBIE
MOTUGUKAIMM  KUCIOpOoAa U cepbl. XHMHYECKHE CBOWCTBA cepbl (B3aMMOJEHCTBHE C
HEMeTaJlJlaMM, METaJUlaMH, KOHLEHTPUPOBAHHBIMU Aa30THOW M  CEPHOM  KHUCIIOTaMH).
CepoBomopon, cTpoeHue, (u3uyeckMe W  XUMHYECKHE CBOWCTBA  (KUCIOTHBIE U
BOCCTAaHOBUTENIbHBIE CBOMCTBA). OKCHUIBI Cepbl KaK MPEIACTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnucras kuciora u ee conu. CepHas KUcIo0Ta, PU3NUECKHEe U XUMUYECKHe CBOMCTBA (0O11ue
Kak MpeACcTaBUTENs Kiacca KUCIOT U crneunduyeckue). Coiau cepHOM KUCIOThI. XUMHUYECKHE
peakiuu, Jexalue B OCHOBE NPOMBIIUICHHOTO CcrHoco0a TMONyYeHUsT CEpPHOM KHUCIOTHI.
[IpencraBneHus 0 XUMUYECKOM MPOU3BOJCTBE U CBA3AHHBIX C HUM Ipodeccusx. [Ipumenenue
CepHON KHUCIIOTHI U CyibdaroB. KauecTBeHHbIe peakuuu Ha CyabQUT-, cyabdua- U cyiabdar-



aHuoHbl. HaxoxzaeHue cepbl M €€ COECIUMHEHWl B IpUpOAE. XUMHUYECKOE 3arps3HEHUE
OKpY>KaloIlen cpeibl COSAMHEHUSIMH Cepbl (KHCIOTHBIE JOXK/IHU, 3arpsI3HEHUE BO3/yXa), CIIOCOObI
€ro NpeJoTBpAIlEHUS.

OOmiast xapakTepucTUKa 53JeMEeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHH OKUCIICHUS.

A30T, pacmnpocTpaHeHHE B INpHUponae, (U3MUECKHEe U XHMHYECKHE CBOWMCTBA
(B3auMoJIeHiCTBHE C METaJlJlaMH, BOJOPOJOM, KHCIOpojoMm). KpyroBopor azora B mnpupo/e.
AMMHaK, ero pu3nyecKkue U XMMHUYECKHE CBOMCTBA (OKHCICHHE, OCHOBHBIE CBOHWCTBA BOJHOTO
pacTBopa), IpUMEHEHUE M IOJIy4eHHE B JIaDOpaTOPUM U NPOMBILUIEHHOCTH. MoH aMMoOHUS,
JIOHOPHO-AKIENTOPHBIH MeXaHu3M ero oOpa3oBanus. Conu aMMoOHUS, MX (U3HUECKHe U
XMMUYECKHE CBOWCTBA (pa3loX€HHWE M B3aUMOJEHCTBME CO WIEJIOYaMM), INPUMEHEHHE.
KauectBennas peaknus Ha nousl ammonus. Oxcunst azota (I, 11, II1, IV, V). A3otucras kuciora.
A30THasg KHCJIOTa, €€ IMojyyeHue, (uU3NYecKkue W XHMMHUYEeCKHe CBoicTBa (00Imue Kak
NPEJCTaBUTENsl KJacca KHUCIOT M crneuupuyueckue), MpUMEHeHHe. XHUMHYECKHE peakiHH,
JIEKAIME B OCHOBE IOJIyYE€HHUsI a30THOM KHUCIOTHI B MPOMBINUIEHHOCTH. HUTpaThl U HUTPUTBHI.
KauecTBeHHBIE peakluu Ha HUTpAaT- M HUTPUT-AaHUOHBL. XHUMUYECKOE 3arpsA3HEHHE
OKpY>Karolllel cpefibl COEAMHEHNUAMHU a30Ta (KUCIOTHbBIE JOXKIH, 3arpA3HEHHE BO3AyXa, IOYBbI U
BOJZIOEMOB).

dochop, amrorporHbie wMomudukanuu pocdopa (Oembrii W KpacHbIM  docdop),
¢busnyeckue W XUMHUYECKHE CBOICTBa (B3auMOJEHcCTBUE C MeETalUIAMH, KHCIOPOJOM,
rajJoreHaMu, KOHIIEHTPUPOBAaHHBIMU a30THOM M cepHOM kucinotamu). Oxcunsl pocopa (111, V),
dochopHnas kucnora, puznUecKre U XUMUUECKUE CBOMCTBA, nMomydeHue. KauecTBeHHas peakius
Ha (ocdart-uonsl. IIpencrasnenns o ranoreangax pocdopa (111, V).

[TonsiTie 0 MUHEPATBHBIX YI00peHusax. A30THbIE, PocopHbIE, KOMIUIEKCHBIE YI0OPCHHS.
XUMHUECKOE 3arpsi3HEHUE OKPYXKAIOLICH cpelibl COEqUHEHUAMU a30Ta U docopa.

OOmass xapakrepucthka 3jeMeHTOoB I[VA-rpynmbl. OcCoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHUS.

VYraepon, amnorponHble Moaudukanuu (rpaduT, anmas, Gpymiepen, rpadeH, HAHOTPYOKH),
¢uznyecKkue W XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJEHCTBUE C MeTajljlaMu,
HeMeTalllaMH, KOHLIEHTPUPOBAaHHBIMM a30THOM M cepHOM kuciotamu). IlonsTre 06 agcopOuuu.
Kpyrosopot yrinepona B npupone. OKkcuabl yriiepoaa, ux Gusnueckue 1 XMMHU4eCcKHue CBOMCTBa,
JeWCTBUE Ha >KMBBIE OPIraHU3MBI, IOJlyY€HHE M MPUMEHEHHE. DKOJIOTMYECKHE IPOoOJIeMbl
aTMocdepsl, cBsi3aHHble ¢ okcugoM yriepoaa (IV). VYromphas kucimora u ee coiu, HX
¢usnueckue W XMMHYECKHE CBOICTBa, TMOJMy4YyeHMEe W  mnpuMeHeHue. KapOoHatsl,
ruapoKapOOHaThl, UX cBOMCTBa. KauecTBeHHas peakuus Ha KapOOHAT-MOHBL Vcmonb3oBaHME
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIINIEHHOCTH U CEILCKOM XO0341CTBE.

[lepBoHayasibHbIEe MOHATHUS 00 OPraHMYECKHX BEIIECTBAX KAK O COEIMHEHUSX YIiepoja:
yII€BOAOPOAB! (METaH, 3TaH, STWIEH, ALETUJIEH), JTAHOJ, IJIMLEPUH, YKCYCHas KHCIIOTa.
ITpupoaHble HMCTOYHHMKHM YIIEBOJAOPOAOB (Yroib, HPUPOAHBIM Tra3, He(dThb), MPOIYKTHl HX
nepepaboTKU, MX pojib B OBITY W MNPOMBIIIEHHOCTU. [loHATHE O OMOJIOTMYECKH BaXKHBIX
OpPraHUYECKUX BEIECTBaX — XKHMpaX, OeJKax, yIJIeBoJax — M MX POJM B JKU3HU UEJIOBEKa.
EnuHCTBO OpraHM4ecKkux U HEOPraHMYECKUX COCAUHEHUMN.

Kpemuuii, ero ¢usndyeckue M XUMHUYCCKUE CBOWCTBA (B3aMMOJCHCTBHE C METaJUIAMH,
KHCJIOPOJIOM, YIJIEPOJIOM, FajlOr€HaMHt), IOJydeHUe U MpuMeHeHue. Poinb KpeMHUs B IPUPOJE U
texuuke. Okcua kpemuust (IV), kpeMHHEBass KUCIOTA, CUIIMKATHI: (PU3MUECKHE U XUMHUYECCKUE
CBOWCTBA, IIOJyYEHHE U IPUMEHEHHE B OBITY M IPOMBILIUIEHHOCTH. BaxkHelye cTpouTenbHble



MaTepuasbl: KepaMuKa, CTEKJIO, ILIEeMEHT, OeToH, jxene300eToH. [Ipobrembl Oe30macHOro
UCIIOJIb30BaHUs CTPOUTENLHBIX MAaTepUAJIOB B TOBCEIHEBHOM JKU3HH.

bop. Ocobennoctu crpoeHuss aroma. OOmMe mpeacTaBiIeHUs O (U3HUECKUX U
XUMHUYECKUX CBOMCTBax. bopHas kucioTa.

DKCIepUMEHTANILHOE U3YUYEHHE BEIECTB U SIBICHHIA:

03HAKOMJICHHE C 00pa3IaMu MPUPOIHBIX XJIOPHJIOB (TAIOTSHHUIOB);

IIPOBEJICHUE OIBITOB, OTPAXAOIIMUX (PU3MUECKUE U XUMUYECKHE CBOWCTBA FAJIOT€HOB U UX
COeTUHEHMUI,

M3y4YE€HHUE CBOMCTB COJISTHOM KHUCIIOTHI,

NPOBE/ICHUE KaUECTBEHHBIX PEaKIMi Ha XJIOpUI-, OpOMHI- U HOAUI-HOHBI U HAOIIOACHNE
IIPU3HAKOB UX IIPOTEKAHUS;

03HAaKOMJIEHHE C 00pa3liaMH Cephbl U €€ MPUPOAHBIX COCTUHEHN;

Ha0JII0/IeHue npoliecca 00yTruBaHus caxapa MoJ IeHCTBUEM KOHIIEHTPUPOBAHHOU CepHOM
KHUCJIOTBI;

M3y4YeHHE XUMHUYECKUX CBOMCTB pa30aBICHHOI CEpHON KUCIOTHI;

IPOBE/ICHUE KAayeCTBEHHBIX peakuuil Ha CyiabQua-, CylabPuT- U CyabpaT-uOHBI U
HaOJI0IeHNE IPU3HAKOB UX MTPOTCKAHUS;

O3HaKOMJIEHHE C (U3MYECKMMHU CBOIicTBaMHM a3oTa, ¢dochopa M HX COEIWHEHUH,
oOpasmamu a30THBIX U HOCHOPHBIX YI0OpEHUI;

NoJTyuyeHue, cooupanue, paclio3HaBaHUe U U3YUYEHHUE CBOICTB aMMHaKa, U3y4eHHE CBONCTB
coJieil aMMOHHUS;

MpOBeJIcHNE KaYeCTBEHHBIX PEaKIMii Ha NOH aMMOHUS, HUTPUT-, HUTPAT- U (ocdaT-noHbI
1 U3y4YEHUE NPU3HAKOB UX MPOTEKAHUS;

W3yYECHUE B3aUMOJECHCTBUS KOHIIEHTPUPOBAHHOW a30THOM KHCIJIOTHI C MEIBI0, CBOMCTB
(dhochopHOIi KUCIOTHI U €€ COJeH;

03HAKOMJIEHHE C MOJIEIISIMA KPUCTAJUTMUECKUX PEIIeTOK ainMasa, rpadura u ¢ysiepeHa, ¢
MPOLIECCOM aJCOPOLIMK PACTBOPEHHBIX BEUIECTB AKTHMBHUPOBAaHHBIM YIJIEM U YCTPOWCTBOM
MIPOTHBOTa3a;

NoJy4YeHue, cobupaHnue, pacrno3HaBaHUe U U3yUeHUE CBOMCTB YIJICKUCIIOTO ra3a;

NPOBE/ICHUE KayeCTBEHHBIX peakuuii Ha KapOOHAT- W CHIMKAT-HOHBI W H3Y4YCHHE
MIPU3HAKOB MX MIPOTEKAHUS;

M3y4EHHE B3aMMHBIX MIPEBPALLCHUI KapOOHATOB U THAPOKAPOOHATOB;

O3HAaKOMJIEHHE ¢ OO0pa3lamMu HNPUPOJIHBIX KapOOHATOB M CHJIMKATOB, C MPOIyKIUEH
CWJIMKATHOM MPOMBIIIIEHHOCTH;

pelleHrne OHKCIEePUMEHTaJIbHBIX 3a7ady 1o Teme «BaxHeimme HeMeTamnsl W HX
COEIMHEHUS.

MeTa/ibl M UX COeINHEHUS

OO6mme cBoiicTBa MeTauioB. OO0MIas XapakKTEPUCTHKA XUMUYECKHUX JIIEMEHTOB — METAJIJIOB
HAa OCHOBaHMM HX TojoxkeHus B Ilepuogmueckoil cucreme xumudeckux snemento JI. U.
MenneneeBa u ctpoeHuss aromoB. Metamibl A- u b-rpynn. CrtpoeHne mpoCThIX BEHIECTB —
METaJUIOB. MeTallmnyecKkas CBsI3b U METAJUIMYECKass KPUCTAIIMYECKas peleTka (IpUMHUTHBHAS
KyOundeckas, OOBEMHO-IICHTPUpPOBAaHHAs KyOWdeckas, TpaHEIeHTpUpPOBaHHAs KyOudeckas,
reKcaroHajbHas IUIOTHOYNIAKOBaHHAs). 3aBUCHUMOCTh (PM3MUYECKHUX CBOMCTB METAUIOB OT
CTPOEHMSI KPUCTAJUIOB. DJIEKTPOXUMHUYECKUN Psii HaNpsDKeHU MeTtaioB. OOIIMe XUuMUYeCcKue
cBoiicTBa MeTayuioB. OOmme cmocoObl TOMYYEHHS METAUIOB, METAJUTyprus. OJIEKTPOJIN3
paciiiaBoB U pacTBOPOB COJIeH Kak OJMH M3 CHOCOO0B moiydeHus meTayuioB. [loHsTHE O



KOPpPO3UH METaJIJIOB, OCHOBHBIE CIIOCOOBI 3alIMThl MX OT Kopposuu. CruiaBbl (CTajb, YyTyH,
JIOpatOMUHUHN, OpoH3a). [IpuMeHeHre MeTalljIoB U CIUIABOB B OBITY U MPOMBIIIIJICHHOCTH.

Memannvr A-epynn

[Ilenounsle MeTasuIbl: NOJI0KEHUE B Ilepnoanueckoil cucteMe XUMUYECKUX 3J1EMEHTOB .
N. Mengeneesa, cTpoeHHE UX aTOMOB, HAaXOXAeHUE B Ipuponae. Ouznueckue U XUMUYECKUE
CBOICTBa (Ha NMpUMEpPE HATPUA U Kanus), noiaydeHue. OKCUIbl U THAPOKCUBI HATPUS U KaJMsl.
[IpuMmeHeHne meNoUHbIX METAJIJIOB U UX COEIMHEHUH. buonornyeckas posib HaTpUsl U Kajusl.

[IlenouHo3emMenbHbIE METaUIbl MarHuii W KalblWil: moJsioxkeHue B Ilepuognueckoit
cucteMe xummuueckux snemMeHToB . M. MenpaeneeBa, cTpoeHHME MX aTOMOB, HAaXO0XJICHHUE B
npupone. Puznueckne U XMMUYECKUE CBOMCTBA MarHus M Kaiuplus. BakHelime coequHEHMS
KaJblUg M MarHus (OKCHJ, THAPOKCHJ, COJH), CBOMCTBA, mpuMeHeHue. JKecTKOCTb BOJBI U
Croco0bI ee ycTpaHeHus. KpyroBopoT Kaslblius B IPUPO/IE.

AmoMuHuii: nonoxenue B Ilepumonmueckoil cucteme xumuueckux syemeHTo [[. U.
MenpeneeBa, CTpOEHHE aToMa, HaxoXAeHHe B npupoje. Puznueckue U XMMHUECKHE CBOMCTBA
amoMuHMsL. AMpOTepHbIE CBOMCTBA OKCH/A U THAPOKCUAA alfOMUHUA. [IpuMeHeHne anmtoMUHUS
U €ro CIUIaBOB.

Memannwt b-cpynn

OOmiast xapakrtepucTuka MeTauioB b-rpynm (moOOYHBIX MOATPYII): TOJIOKEHHE B
[Tepuoanueckoii cucreme xumuueckux anemeHToB J[. M. MenpaeneeBa, 0COOEHHOCTH CTPOEHUS
aTOMOB. SIBieHME «IIpoBaa» 3JIEKTPOHA Ha MPUMEpPE CTPOEHMsI aTOMOB Xpoma, MeH, cepedpa.
BanenTtHsle cocTosiHUS aTOMOB d-3J1€MEHTOB, CTENEHH OKHUCIIEHHS aTOMOB B COEIUHEHMSIX.
3aBUCHMOCTh KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHIOB M THIPOKCHIOB META/NIOB OT 3HAYECHUS
CTETNIEHH OKHUCJICHHS DJJIEMEHTa B COeIWHEHHWU (Ha TpUMEpe COEIUHEHHMH Xpoma).
[lepBoHavanbHbIE IPEACTABICHUS O KOMIUIEKCHBIX COETMHEHUSIX.

Menp u cepeOpo: CTpoeHue aTOMOB, CTEeNIeHH OKucieHus. O0Iue KpaTkue IpeaACcTaBIeHUs
0 (pu3MYeCKMX M XUMHYECKHX CBOICTBAaX MPOCTHIX BEILECTB (B3aMMOJACHCTBHE C KHUCIOTaMH-
OKHCIUTEISIMH), 00 MX OKCHAAX, THAPOKCHAAX U COJIAX, X NpuMeHeHuu. [IpencraBnenus o6
aMMHayYHbIX KOMILUIEKcax cepeOpa u menu. KauecTBeHHbIE peakMu Ha KaTHOHBI Meau (2+) u
cepedpa.

[{uuk: cTpoeHHE aToma, CTENeHb OKHUCICHUA. XapaKTepucTuka (PU3UYECKHX U
XMMHUYECKHX CBOMCTB, IpUMEHEHHe, aM(oTepHble CBOICTBa OKCcHUAa U T'HIPOKCHAA.
KauectBenHnbie peakiiy Ha KATUOHBI LIUHKA.

Keneszo: crpoenue atoma, creneHu okuciaeHus. Haxoxxnenue B npupoje. dusnueckue u
XUMHUYECKHE CBOWCTBAa JKele3a, IpUMeHeHue. buonormueckas poap kene3a. OKcuIbL,
rugpokcuapl M conu okeneza (II) m xemeza (III), mx cocraB, cBoOWCTBa U MOJIyYEHHUE.
KadectBeHHble peakiimum Ha KaTHOHBI kene3a (2+) u skene3a (3+). UyryH u cranp — CIUIaBbI
xene3a. [Ipou3BoICTBO dYyryHa U CTaJd. OKOJOTHYECKHe MpoOJeMbl, CBA3aHHBIE C
METaJUTyprUu4e€CKMMU IPOU3BOICTBAMU.

DKCIIEpUMEHTAIILHOE U3YUYEHHUE BELLECTB U SIBJICHUI:

O3HaKOMJIEHHE ¢ 00pa3IaMy METaJIOB U CIUIABOB, X (PU3NYECKHMHU CBOWCTBAMH;

MOJIECJIMPOBAHNE METAJUIMYECKOW KPUCTAIUIMYECKON PELIETKH;

M3y4Y€HUE B3aUMOJEHCTBUS METAUIOB C BOJOH, C pPACTBOPAMU COJEM M KHUCIOT,
UCCIIEIOBaHUE TMPOLIECCOB AJeKTponu3a pacTBopoB xnopuna meau (II) m wmomuma kamus,
KOPpO3UHU METAILIOB;

U3y4YCHHE OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHUIOB KallblMs M HATPHUs C BOJOH, UX
TUAPOKCUJIOB — ¢ oKcuioM yriaeposa (IV) u kucnoramu;



M3y4YEeHHE CBOWCTB KapOOHATOB M THUIPOKAPOOHATOB KaJbIlHs, YKECTKOW BOIBI;

M3y4YEHHE MPOLIECCOB MOTYUYCHUS TUAPOKCUIOB KeJe3a, UX XUMHUYECKUX CBOMCTB;

M3y4YeHUEe MPHU3HAKOB MPOTEKAHMUsI KAYECTBEHHBIX PEaKIMi HAa MOHBI (MarHus, KaJbIIWs,
TFOMUHUS, IIUHKA, JXeJe3a (2+) u xxenesa (3+), meau (2+);

HaOJIIO/ICHUE U ONMCAHKME OKPAITMBAHMS TUIAMEHH HOHAMH HATPUs, KaJIUs U KaJIbITUS;

uccienoBanHre aMmQpOTEPHBIX CBOWCTB TMAPOKCHAA amtoMuHUs, Tuapokcuaa xpoma (1) u
THUAPOKCH/IA [INHKA;

pelIeHHE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxkHelnine MeTamibl U X COSAUHEHUS.

XUMHUA ¥ OKPYKAWIIAS cpeaa

BemiectBa u martepuansl B MOBCEIHEBHOM >KM3HM 4eENIOBEKa. BakHelluue BeliecTBa U
MaTepuasbl, 00JIacTH WX TpUMEHEHHUs. be3omacHoe HCIONb30BAHUE BEIIECTB M XMMHUYECKUX
peakuuii B ObITy. [lepBasi TOMOIIL IPH XUMHUYECKHUX 05KOTaX U OTPABJICHHSIX.

HoBbie MaTepuanbl 1 TEXHOJIOTHH. [[pUHIUTIBI «3€JIEHOM XUMUK.

OCHOBBI HKOJIOTMYECKOW TPAMOTHOCTH. XHMHUSA W 3J0pPOBbE. 3HAUYECHUE H3YYAEMbIX
XUMUYECKUX DJIEMEHTOB W HMX COCAMHCHHH I (YHKIIMOHWUPOBAHHUS OpraHM3Ma 4YeJIOBEKa.
[TonsiTre 0 37O0POBOM 00pa3e KU3HH.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOMICH cpeibl. DKOJIOTHYECKUE MPOOIEMBI, CBSI3aHHBIE C
COCIMHEHUSIMU YTJIEpOJa, a30Ta, cepbl, Tsokeabix meTaiioB. [lonsrue o IIJIK. Ponas xumuu B
PEIICHNUN YKOJIOTUIECKUX MPOOIEM.

DKCIEPUMEHTAIPHOE H3YyYEHHUE BEIIECTB W SBJICHUN: O3HAKOMJICHHE C OOpasiamu
MaTepuaioB (CTEKIIO, CIJIaBbl METAJIJIOB, IMOJTMMEPHBIC MAaTEPHAIIbI), ONPEICTICHUE KUCIOTHOCTH
MIPUPOJIHBIX BOJ, MOJIEIHPOBAHUE Mpoliecca 00pa3oBaHMsI KUCIOTHOTO JOXKS, U3YyYEHHE €ro
BO3JICUCTBUS HA MaTEpHUAJIbI.

IHoBTOpeHME U 00001IEHHE 3HAHUI OCHOBHBIX pPa3/iesioB KypcoB 8—9 kiaccoB

[lepuonnueckuii 3akoH u Ilepuoguueckas cucTeMa XHUMHUYECKHUX 3JIEMEHTOB B CBETE
MPEACTABICHUN O CTPOEHUs aroMa. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB XHMHUYECKUX
3JIEMEHTOB M UX COCIMHEHUI B IEPUOAX U rPyMIax.

CtpoeHHe BEIeCTBa B TBEPAOM, KUIKOM U ra3000pa3HOM COCTOSSHUM. BUabl XUMHUUYECKOH
CBA3U. 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMUYECKOW pEIIeTKH U BUOA
XUMHUYECKOH CBS3H.

Knaccugukanuss XUMHUECKUX peakUWi MO pa3iIuyHbIM Npu3Hakam. [IporaozupoBanue
BO3MOXHOCTH TPOTEKAHUS XUMHUYECKHUX IPEBPAIICHUI B PA3JIMYHBIX YCIOBUSX HA OCHOBE
MPEACTABICHUN XUMUUECKOM KUHETUKH U TEPMOIUHAMHUKHU.

XUMUYECKHME peakiuu B pacTBopax. [uaponu3 coned. Peakuum OKHUCIEHUS-
BOCCTaHOBJIEHUS. DIEKTPOIU3.

CBoiicTBa KHCIIOT, OCHOBAaHUI U COJE B CBETE€ MPEIACTABICHUN OO0 SIEKTPOTUTUYECKOU
JUCCOIMAIIUU U OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUSX.

Mesxncnpeomemnuie ceazu

Peanuzanus MeXnpeIMETHBIX CBSI3€HM MpPU M3YUYEHUU XUMHUHU B 9 KJlacce OCYIIECTBISETCA
gepes UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHATUMN, TaK U MIOHSATUH, IPUHSATHIX B
OT/ICJIbHBIX €CTECTBCHHBIX HAYyKaX.

OO1Iue ecTecTBEeHHO-HAyYHbIE MOHATHUS: sBJICHHE (IPOIeCcC), HAy4yHbIH (hakT, THIOTE3a,
TEopHsl, 3aKOH, aHAJIU3, CUHTE3, KIACCU(PUKALUS, IEPHUOINIHOCTD, HAOIIOICHNE, YKCIIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHUE, MOJIEIIb, TEXHOJIOTHS, MaTEPUAJIbI.

dwusuka: BEMIeCTBO, TENO, (PU3NUECKHE BEIUYMHBI, CAMHUIBI U3MEPEHUS, Macca, 00BEM,
KOJINYECTBO TEIUIOTHI, aTOMBI U MOJIEKYJIbI, arperaTHbIE COCTOSIHME BEUIECTBA, CTPOCHHUE Ta30B,



KHUAKOCTEH W TBEPABIX (KPHUCTANIMYECKUX) TEJ, KPUCTAJUIMYECKas PEIIeTKa, SJCKTPOH, SAPO
aToMa, MPOTOH, HEUTPOH, WOH, HYKIU, U30TOMNBI, KBAHTHI, PAJUOAKTUBHOCTb, alb(a-, OeTa- u
raMma-usily4eHHe, OJJIEKTPUYECKUN 3apsijl, IIPOBOJHUKH, IIOJYIPOBOJHUKH, JUIICKTPUKH,
COJTHEYHBIH CIIEKTp, Pa3IoKeHHE OEJIOr0 CBETa B CIIEKTP.

buonorms:  axocucrema, Ouocdepa, (oTocMHTE3, TpoIlecChl O0OMEHa  BEIIECTB,
MUHEpaJIbHbIC YI00PEHUs, MUKPOAJIEMEHTbI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, rtuapocdepa, MHHEpalbl, TOPHBIE TOPOABI, TOJE3HBIE
HCKOTaeMble, TOTUTHBO, BOJHBIE PECYPCHI, TUTAHETa 3eMJIsl.

Texnomorus: CTPOUTCIILHBIC TCXHOJIOI'UH, CEIbCKOXO3IMCTBEHHEIE TCXHOJIOI'UHU,
TEXHOJIOTUU BHGKTPOHHOﬁ IMPOMBINIJICHHOCTH, HAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOITPAMMLBI 110 XMMHWKU HA
YPOBHE OCHOBHOTI'O OBII[ET'O OFPA30OBAHUSA (YTJIYBJIEHHBIM YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHHS NPOTPaMMBI OCHOBHOTO 0O0mIero oOpa3oBaHUs
JOCTUT'AaKOTCA B XOJI€ O6y‘—IeHI/I$I XUMHUU B €AUHCTBE y‘—IG6HOI71 W BOCIIUTATEIILHOM ACATCIIbHOCTH
o0pa3oBaTeNbHONM  OpraHM3allUd B COOTBETCTBHUM C  TPAJULHMOHHBIMM  POCCHHCKUMH
COLMOKYJIBTYPHBIMU U JIYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, IPUHATHIMH B OOIIECTBE
IpaBUIaMU M HOpMaMM MOBEJEHUS U CIOCOOCTBYIOT IpolieccaM CaMOIIO3HAHUS, CaMOPa3BUTHS
U COIMANN3AIMH 00yYaIOIMIUXCS.

JIMYHOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOMN ITO3UTHUBHBIX OECHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCIMPCHUC OIbITa ACATCIBHOCTH Ha €C
OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSA:

IIPOSIBJIEHUE LIEHHOCTHOI'O OTHOIIEHHS K OTEUYECTBEHHOMY KYyJIbTYpPHOMY, Hay4YHOMY H
HUCTOPUYCCKOMY HACJICAUIO, TIOHUMAHUC 3HAYCHUA XUMHYECKOM HAaYKH U TCXHOJIOTUH B KHU3HU
COBPEMEHHOT0 00IIEeCTBa, B Pa3BUTHH YKOHOMHKH PoccHM M CBOETO pernoHa;

2) rpaJaaHCKOr0 BOCIIMTAHUS:

MNpEACTABJICHHUEC O CONUAJIBHBIX HOpMax W IIpaBUIaX MEXKINYHOCTHBIX OTHOIIEHHUHA B
KOJIJIEKTHBE, MPOSIBICHHE KOMMYHMKATUBHOW KyJNbTypbl B pa3HOOOpa3HOH COBMECTHOH
JeATeNIbHOCTH;

CTpeMJIEHUE K B3aMMONOHMMAHHIO ¥ B3aHMOIIOMOIIM B IpoIiecce yueOHOI U BHEYyYeOHOM
NeSITeIbHOCTH;

TOTOBHOCTb OLIEHUBAaTh CBOE IIOBEJCHHE M IOCTYIKM CBOMX TOBapHIIEH € INO3MLUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI OCTYIIKOB;

3) popmMupoBaHUs HEHHOCTH HAYYHOI'O O3HAHUS:

MHUPOBO33PEHUYECKUE  NPEJICTaBICHUS O  BELIECTBE UM  XMMMUYECKOHM  pPEaKLuH,
COOTBCTCTBYIOIIHUEC COBPCMCHHOMY YPOBHIO PAa3BUTHA HAYKH U HGO6XOI[I/IMBIG JJIA IIOHUMaHUA
CYIIHOCTY Hay4YHOM KapTUHBI MUPA;

OCO3HAHUEC [ICHHOCTU HAYYHOI'O IIO3HAHHA MIJId Pa3sBUTUA KaXJIOTo 4YCJIOBEKa H
IIPOM3BOIUTENBHBIX CHUJI OOIIECTBA B LIEJIOM, POJIM U MECTAa HAyKH «XUMHUSA» B CUCTEME Hay4YHbIX
IPEJCTAaBICHUN O 3aKOHOMEPHOCTSIX Pa3BUTHsI IPUPO/bI, B3AUMOCBA3SIX YeJIOBEKa C MPUPOJHON
Y TEXHOJIOTUYECKOM CpeNoN;

MO3HABaTEeJIbHAS MOTHBALlUS M HMHTEpeC K OOYYEHHMIO, TOTOBHOCTH M CIOCOOHOCTH K
CaMOpPAa3BUTUIO U CaMOOOpa30BaHUIO, K HCCIENOBATEIbCKOM AEATEIbHOCTH, K OCO3HAHHOMY
BBIOOpY HANPaBJICHUS U YPOBHS JANbHEHIIIEr0 O0yYCHHUS;

4) BocnUTaHHUSA KYJIbTYpPhI 310POBbSI:

OCO3HaHME IIEHHOCTU JKHU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/0pPOBBIO,
YCTaHOBKA Ha 3[0pOBbIM 00pa3 KM3HM, OCO3HAHUE MOCIEICTBUM M HEMpPUSTHE BPEIHBIX
npuBbIUEK (YyHOTpeOJIEHUS aJKOTrojsl, HApPKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOJIOICHHUS
npaBuil O€30MACHOCTH MPU 0OpaleHNH ¢ XMMUYECKUMHU BEIIECTBAMHU B YYEOHBIX U KU3HEHHBIX
CUTYyalUAX,

5) TpyA0BOr0 BOCHIUTAHMSA:

(GbopMHpOBaHUE LIEHHOCTHOI'O OTHOLIEHUS K TPYAOBOM AEATENbHOCTH KaK €CTECTBEHHOM
NOTPEOHOCTH YeJIOBEKA M K MCCIEI0BATENbCKOM IEATEIbHOCTH KaK BBICOKO BOCTPEOOBAaHHOH B
COBPEMEHHOM OOIIIECTBE;



pa3BuUTHE MHTEpeca K NpodeccusiM, CBI3aHHBIM C XMMHEW, B TOM YHCIe K npodeccusm
Hay4HOU ceprl, 0cO3HaHNE BO3MOKHOCTH cCaMOpealn3aliui B 3Toil chepe;

6) 3K0JIOrHYECKOr0 BOCIIUTAHMSI:

OCO3HaHWE HEOOXOJIMMOCTH OTHOIICHUS K MPHUPOJAEC KaK MCTOYHUKY KU3HM Ha 3emiie,
OCHOBE €€ CYLECTBOBaHNS;

MOBBILICHHE YPOBHS SKOJOTMYECKOW KYJBTYphl: MPHOOPETEHUE ONbITa IJIAHUPOBAHUS
MOCTYNKOB M OLIEHKM HUX BO3MOXHBIX MOCIEACTBUN JUIsI OKpY)KarolleHd Cpelbl; OCO3HaHUE
r00aTbHOTO XapaKTepa DJKOJOTHYECKUX MpodsieM W TyTed HuX pelleHus; CHOCOOHOCTh
MPUMEHATh 3HAHMS, MOJTy4YaeMble MPU U3YYEHUM XUMUHU, JJI1 PEIICHUs 3a/1ay, CBSA3aHHBIX C
OKpY>Karollle CPeAoil; aKTUBHOE HENPUATUE ACUCTBUM, IPUHOCSIINX BPEJ OKPYKAKOLIEH Cpele;
OCO3HaHHUE CBOEH pOJIM KaK TpakJaHWHA U TOTPEOUTENSI B YCIOBUSAX B3aHUMOCBSI3U MPUPOIHOM,
TEXHOJOTUYECKON U COLIMATIBHOM CPEJ; TOTOBHOCTh K YYAaCTHIO B MPAKTUYECKOW JEATEIbHOCTH
9KOJIOTUYECKON HAIIPaBIEHHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yJbTaThl OOYYarOIIMXCS, OCBOMBILIMX @pOrpaMMy IO XHWMHUU
OCHOBHOT'O 00111eT0 00pa30BaHMsI, BKIIOYAIOT:

YCBOGHHE  MEXKIUCHMIUIMHAPHBIX  (MEXOPEIMETHBIX)  TMOHATHHM,  OTpa)karolux
MaTepUaIbHOE €IMHCTBO MHpa U IMPOIecC MO3HaHUs (BELIECTBO, CBOMCTBO, SHEPTHUS, SBIICHUE,
Hay4yHBIM (aKT, 3aKOHOMEpPHOCTb, TUIIOTE3a, 3aKOH, TEOpHUs, HaONIOJeHHUEe, H3MEpPEHUE,
UCCIe0BaHUE, SKCIEPUMEHT U JIpYTHE);

OBJIAICHHUC YHUBCPCAJIbHBIMU y‘IGGHBIMI/I I[eflCTBPISIMI/I (HOBHaBaTGJIBHBIMI/I,
KOMMYHHUKATHBHBIMH, peI‘yJISITI/IBHBIMI/I), Ba>XHBIMU JIA ITOBBIIICHUA 3(1)(1)CKTI/IBHOCTI/I OCBOCHHA
colepkaHusi ydyeOHOro mpeaMera, (OPMUPOBAHHUS KOMIIETEHLMH, a TaKkKe IPOEKTHO-
HCCIIEIOBATENbCKOM I€ATEIbHOCTH 00yUalouXcs B Kypce XUMUM;

CITOCOOHOCTH UX HMCIIOJIB30BaTh B YUEOHOM, TO3HABATEIIFHONW U COITUATIBHOM MPAKTHKE.

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBble Jjornyeckue aeldCTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBl JIOTHYECKOTO MBIIUICHUS TP OCBOCHUW 3HAHUM:
pacKpbIBaTh CMBICT XHMHUYECKUX TOHATUH (BBIAENATH WX CYIIECTBEHHBIE MPHU3HAKHU,
yCTaHABIMBATh B3aMMOCBS3b C JAPYTUMHU MOHSITHSIMH); aHATH3UPOBATh, CPABHUBATH, 0000IIATS,
BBIGI/IpaTL OCHOBAaHUA OJIA Knaccn(bmcaunn U cucreMatusalnym XHUMHYCCKHUX BCIIECCTB U
XUMHUYCCKUX peaKuHﬁ; YCTaHAaBJIMBATb IMPUYUHHO-CICACTBCHHBLIC CBA3U MCKIY 06’I)CKTaMI/I
U3YYEHHUS; CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTHBHbBIC, EIYKTHBHbBIC, 110 aHAJIOTHN);
npeajaratb KpUuTCpund MW BBIABIATH O6HII/I€ 3aKOHOMECPHOCTH M IMPOTHBOPCUYNA B H3YUYACMBIX
mpolrieccax M SBJICHHSIX; MPOBOAWTH BBIBOJBI M 3aKIIOUYCHHS; YMEHUS MPUMEHSATH B TPOIECCe
MMO3HAHMSI TIOHATHA (TPEIMETHBIE W MeETalpeAMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH,
UCIIONIb3YEMbIE B XMMHHU, MPEOOPa30BBIBATH MOJAENBHBIC MPEACTABICHUS — XMUMHUYECKUN 3HAK
(cuMBOJ dJIeMEHTa), XUMUYecKass GopMylia U ypaBHEHHE XUMUYECKON PEaKINK — PU PEIICHUH
y‘Ie6HLIX 3ala4; C YUCTOM OTHX MOJCJIBHBIX HpeI[CTaBJIeHI/Iﬁ XapaKTCPU30BaTh HU3Yy4aCMBIC
XUMHNYCCKUEC BEIICCTBA U XUMHUUYCCKHUEC PCAKIHH.

ba3oBbie muccienoBaresibckue AeidcTBHA (MeTOAbl HAYYHOIO TMO3HAHMS BeLIECTB H
sIBJIEHUI):



YMEHHS IPUMEHSATh METO/Ibl HAYYHOTO TIO3HAHUS BEILECTB U SIBJICHUN HA IMIHUPUYECKOM U
TEOPETUYECKOM YPOBHSIX B YyueOHOW TIO3HABATEIbHOW M MPOEKTHO-HUCCIEI0BATEIbCKON
NesITeIbHOCTH;

YMEHHUSI HCIIOJIb30BaTh MOCTABJICHHBIE BOIMPOCH B KaYeCTBE MHCTPYMEHTA MO3HAHUS WU
CaMOCTOSITENIFHO CTAaBHTh BOIIPOCHI; AHATM3UPOBATh (HAKTHL, BBIABIATH W (POPMYIHPOBATH
npo0bsieMy, OnpenessaTh Ledb U 33Jadd, COOTBETCTBYIOLIUE PEUICHUIO MPOOJEMBbI; Mpeasarath
OMUCATENIbHYI0 WU OOBSCHUTENIbHYI0 THIOTE3y U OCYUIECTBIATH €€ IPOBEPKY; YMEHHS
MIPOBOAUTH U3MEPEHUS HEOOXOIUMBIX IMapaMEeTPOB, BHIUMCICHUS, MOACIUPOBAaHNE, HAOIIOICHUS
U DKCIEPUMEHTHI (peaibHble M MBICIEHHBIC), CAMOCTOSATEIBHO MPOTHO3UPOBATH PE3YJIbTATHI,
¢dopmynarpoBaTh 0000IIEHUS U BBIBOJBI IO Pe3yJbTaTaM MPOBEACHHOTO OIbITA, UCCIEI0BaHMUA,
COCTABJISAATH OTYET O MPOJIETAHHON paboTe;

Padora ¢ undgopmanueii:

YMEHHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(POpMAIUK (HayYHO-TIONMYJIsIpHAs
JUTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOuYHble mocolus, pecypchl HWHTepHeTa);
aHaIM3UpOBaTh  WHGOPMALMIO W  KPUTHYECKH  OICHHBaTh €€  JIOCTOBEPHOCTh M
HEMPOTHUBOPEUUBOCTh, OTOUPATh U UHTEPIPETUPOBATh MH(POPMALIUIO, 3HAUUMYIO JUISl peIIeHUs
yueOHOI 3ajauu; yMEHUs NPUMEHSATh pasziIHyHble METOAbl U (OPMYJIMPOBATH 3AMPOCH MPHU
MOWCKE U 0TOOpe MHPOpPMAIK, HEOOXOAMMOMN ISl BBITIOJTHEHHS YUEOHBIX 3a]1a4; HCIIOIh30BaTh
MHPOPMALIMOHHO KOMMYHUKATHBHBIE TEXHOJOTHH U PAa3JUYHbIE TTOUCKOBBIE CHCTEMBI;
CaMOCTOSITEJIbHO BBIOMpATh ONTUMaNbHYIO (OpMy MpeACTaBlIeHUs HHPOpMaAUU (CXEMBI,
rpaduky, quarpaMMmsl, TaOIUIBL, PUCYHKU U IpyrHe (opMbl); YMEHHS HUCIIOJIb30BAaTh HAy4HBII
S3BIK B KAYECTBE CPEeACTBA PabOTHI C XMMHUYECKON HH(OpMAIINE; TPUMEHITh MEXIPEIMETHbIE
(pusuueckue U MaTeMaTHYECKHE) 3HAKU M CUMBOJIBI, (OPMYIIbI, a00OpeBUATYpPbI, HOMEHKIIATYPY,
UCIOJIb30BaTh U MPEe0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISATHOCTH.

KoMMyHuKaTHBHBIC YHHBepcalbHbIe y4eOHbIE 1eHCTBHS:

1) ymenus oO1ieHus (MMCbMEHHOM U YCTHON KOMMYHHKAIIUHN):

MPEJICTABIATh MOJTYYCHHBIE pPE3yJIbTaThl MO3HABATEILHON MEATEIHHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaxX; IyOJMYHO BBICTYNATh C TPE3EHTAlMEH pPe3ylIbTaTOB BBIIOIHEHUS
XUMHUYECKOTO IKCIIEPUMEHTa (MCCIIEA0BATEIbCKOM JTA0OpAaTOPHON MM MPAKTUYECKON paloThI,
y4eOHOTr0 TPOEeKTa); B X0J€ Auayiora u (Miv) AUCKYCCHUHU 3a/JaBaTh BOIMPOCHI MO 0OCYXKIaeMOn
T€MEe U BbICKa3bIBaTh HjaeU, (HOPMYIHPOBATh CBOU IMPENJIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
MIPEIJIOKEHHOM 3a/1auH.

2) yMeHHsl y4eOHOTO COTPYAHUYECTBA (TPYIOBask KOMMYHHKAIIHSA):

y4acTBOBaTh B TPYNIOBBIX (opMax padOThI: MIAHUPOBATH OPraHU3AIUI0 COBMECTHON
paboThI, OMpenensaTh CBOIO POJib, PACHPEICIITh 3aJa4l MEXKy WICHAMHU TPYIIIbI, BHIIOIHATH
CBOIO YacCTh pabOThI, KOOPJUHUPOBATH CBOM JACUCTBUS C NCHCTBUAMHU JPYTUX YJICHOB KOMAaH/BbI,
OTIPENIENIATh KPUTEPUH TI0 OIEHKE KauecTBa BBINOJHEHHOW pabOTHI; pemiaTh BO3HUKAIOIIHME
npoOJemMbl Ha OCHOBE yd4eTa OOUIMX WHTEPECOB M COTJIACOBAHMS ITO3WIMH, Y4acTBOBATH B
o0CyXJIeHIH, 0OMEHE MHEHUSIMH, «MO3TOBOM ILTYypMe» U JPYyTux popMax B3auMOJCHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe JelicTBUS

OBnazieHUe YHUBEPCATbHBIMU YYCOHBIMU PETYJSITUBHBIMH JIEUCTBHSIMHU  BKJIOUYAET
pa3BUTHE CaMOOpPraHU3aluU, CAMOKOHTPOJISI, CAMOKOPPEKIMH, B TOM YHUCIIE:

yMEHHsS pemniath ydyeOHble U HCCIEAOBAaTEIbCKUE 3a7aud: CaMOCTOSITENIbHO BBIOMpATH
criocob pemieHus yuyeOHOM 3aqaud (CpaBHHMBATh HECKOJBKO BAapUAHTOB DPEIIECHUS, BBIOMPAThH



HauOoJiee MOAXOMALIMHA C Y4ETOM CaMOCTOSITENbHO BBIJCIEHHBIX KPUTEPUEB), IJIAHUPOBATH
CBOIO PabOTy IpHU pelIeHUH y4yeOHOM MIIM MCCIIeJ0BAaTENbCKOM 3aJaul; Ha OCHOBE MOIy4YE€HHBIX
pe3yabTaToB (OpMYIMpPOBAaTH OOOOILIEHHS M BBIBOJBI, IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE
IIPOLIECCOB; AHAIM3UPOBATh pPE3YJILTAThl: COOTHOCUTH CBOU JCHCTBHS C IJIAaHUPYEMBIMU
pe3ysbTaTaMH, OCYIIECTBIATH CAMOKOHTPOJb  JESATEIBHOCTH; KOPPEKTUPOBAaTb  CBOIO
JESITEIbHOCTh HA OCHOBE CaMOAHaJIM3a U CAaMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yibTaThl OCBOEHMSI MPOrpaMMbl IO XHMHUH OCHOBHOTO OOIIEro
o0pa3oBaHMs Ha YIJIyOJEHHOM YPOBHE MMEIOT 0OIee COAEpIKaTENbHOE SAPO C MPeAMETHBIMU
pe3yabTataMu 0a30BOTO YPOBHS, COTJIACOBAaHBI MEXAY COOOH, YTO MO3BOJIET pEain30BBIBATH
yIIyOJIeHHOE H3y4eHHEe KaK B paMKaxX OTACIbHBIX KJIACCOB, TaK M B paMKax pealu3aluu
WHIWBUIYAIbHBIX 00pa30BaTENbHBIX TPACKTOPHH, B TOM UHCIIE HCIONB3Ys CETEBOE
B3anMo/eiicTBie opranu3auuu. [1o 3aBeprieHnn peannsanuy IporpaMMsbl yriryOJeHHOTO ypOBHS
o0yyaromuecst CMOTyT J€TaJbHEE OCBOUTh MAaTEpHall, OBJIAAETh PACHIMPEHHBIM KPyTrOM MOHITUH
U METOJIOB, pelaTh 3aJauu 00Jiee BHICOKOI'O YPOBHS CIIOKHOCTH.

[IpenmeTHble pe3ysbTaThl BKIIIOYAIOT: OCBOCHUE OOYYAIOIIMMHCS HAy4yHBIX 3HAHUH,
YMEHUH U cHOCOOOB JCHCTBHM, CHIEM(PUUECKUX Ui MPEIMETHON 00JIaCTH «XUMHS»; OCHOBBI
HAy4YHOT'O MBIIUIEHUS; BU/IbI JEATEIBHOCTH 10 MOJIy4EHHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETaLny,
peoOpa30BaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX U peabHbIX KU3HEHHBIX YCIIOBUSX;
00€eCIeurnBarOT BO3MOXXHOCTh YCIICIITHOTO OOYYEHHS Ha CJIEIYIONIEM YPOBHE 00pa30BaHUsI.

K koHiy obOydenuss 6 8 knacce y oOydaromierocss OynyT chopMHpOBaHBI ClEIYIOIINE
NPeMETHBIC PE3yJIbTaThl U3yUYCHHUS XMMUHU HA YIIIyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX TIOHATHUM: aTOM, MOJIEKYJa, XWMHUYECKHI
AJIEMEHT, METaUul, HEeMETaJll, aJUIOTPOMMsl, MPOCTOE BELIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOHAS M HEOJHOPOAHAS), BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U MOJIEKYJIIpHasl Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJs XUMHYECKOIO 3JIEMEHTa B
COCIUHEHHH, MOJISIPHBIN 00bEM, OTHOCUTEIbHASI TUIOTHOCTDH T'a30B, OKCH/I, KICIIOTa, OCHOBaHUE,
conb, aM(OTepHbII OKcHUI, aM(POTEPHBIN TUAPOKCUA, XMUMHUECKas peakius, KiaccupuKamus
peakiuii: peakiuu COCTUHEHUS, PEAKIIUU PA3TIOKEHUs, pEaKlliy 3aMeIICHUs, peakinu 0OMeHa,
9K30- U DHAOTEPMUYECKUE DPEAKIMH; TEIUIoBOW 3(D(EKT peakmuu; siIpo atoma, dIEKTPOHHBIHA
CJIO aToma, aTOMHas OpOUTalb, paJlyC aTOMa, XMMUYECKas CBs3b, MOJIAPHAs W HEMOJISIpHAS
KOBAQJICHTHAsI CBSA3b, MOHHAsI CBSI3b, MOH, KaTHOH, aHWOH, PACTBOP, MACCOBasl JOJIs BEIIECTBA
(mpolleHTHAasT KOHIIEHTpalMsl) B pacTBOpE, MOJSpHAsi KOHIIEHTpAIUsl BELIECTBAa B PacTBOPE;
AJEKTPOOTPHUIIATETILHOCT, CTEIIEHb OKHCIICHUS, OKUCIUTENN M BOCCTAHOBUTEIH, OKUCIICHUE U
BOCCTAHOBJICHHE, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMU, METO]] DJIEKTPOHHOTO OaaHca;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSATHH W TPUMEHATH 3TH
TIOHSTHS TIPU ONMCAHUY BEIIECTB M MX MPEBPAICHUI;

UCIOJB30BaTh XUMUUECKYI0 CUMBOJUKY IS COCTaBIeHUs (OPMYIT BEIIECTB U YPaBHEHHM
XUMUYECKUX PEAKIUM;

OTpEeNATh BAJICHTHOCTh AaTOMOB OJJIEMEHTOB B OWHApHBIX COCIUHEHHSX, CTEMEHb
OKHCIICHUS AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, IPUHAIICKHOCTh BEIIECTB K OMPEICTICHHOMY
KJIacCy COeIWHEHUH 1o ¢opmMysaM, BHIBI XUMHUYECKOW CBSI3M (KOBaJGHTHONM W HOHHOW) B
HEOPTaHUYECKUX COCAMHCHUSX;



pacKkpblBaTh CMBIC]I 3aKOHOB COXPAaHEHMS MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa,
[Tepuonnueckoro 3akona [[. 1. MenneneeBa, aTOMHO-MOJIEKYJIAPHOU TEOPUH, 3aKOHA ABOTaapo
U ero CIeICTBUH, TMPEACTaBIEHWH O HAay4YHBIX METOJax TIO3HAHMUS, B TOM YHCIE
SKCIIEPUMEHTANIHBIX W TEOPETHYECKUX METOJaX HCCIEIOBAHMS BEIIECTB W HM3YyUYCHUS
XUMHUUYECKUX PEAKLIUI;

JIEMOHCTPHPOBATh TOHHUMAaHUE TMEPUOJAMYECKOM 3aBUCUMOCTH CBOWCTB XHMHYECKUX
3JIEMEHTOB OT UX MOJ0XeHUs B [leprnonnueckoit cucreme:

ONMMCHIBATL U  XapakTepu3oBarb TabnumuHyto Qopmy Ilepuoanueckoil cuctemsl
XUMHUYECKHUX JJIEMEHTOB: pa3inyaTrh MOHSATHS «TJaBHAs MoOArpymmna (A-rpymma)» U «mobouyHas
noarpynna (b-rpynma)y», «Manbie mepuoab» U «OOIbIINE IEPHOIbI»;

COOTHOCHUTh O00O3HAauUeHUs, KOTOpble HMelTcs B Tabmuie «llepuoanueckas cucrema
xumudeckux sjeMeHtoB JI. M. MeHnneneeBa», ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS
aTOMOB XHMHMYECKHX DOJEMEHTOB (COCTaB M 3apsia sapa, OOIIee 4YUCIO DJIEKTPOHOB U
pacrpeiesieHde UX 10 JIEKTPOHHBIM CJI0SIM);

OOBSACHATH CBS3b IMOJIOKEHHs 37emMeHTa B [lepumoauueckoil cucteme ¢ pacrnpesesieHueM
AJIEKTPOHOB MO SHEPTeTUYECKUM YPOBHSM, [TOJAYPOBHSAM M OPOUTAIISIM aTOMOB IEPBBIX YEThIPEX
TIEPUO/IOB;

KIIACCU(UITMPOBATh XMUMHUYECKUE DJIEMEHTHI, HEOPTraHWYECKHE BEIIeCTBA, XMUMHUYECKUE
peaxiuu (1o YHUCITy U COCTaBY YYACTBYIOMIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3 (deKTy);

XapaKTepU30BaTh (OMUCHIBATh) PU3MUECKUE U XUMUUECKHE CBOMCTBA MTPOCTHIX U CIIOKHBIX
BELIECTB: KHUCJIOPOAa, BOAOPOJA, BOABI, OOIIME XMMHYECKHE CBOMCTBA OKCHAOB, KHUCIOT,
OCHOBAaHUN U COJeil, TEHETUYECKYI0 CBSI3b MEXIy HHUMH, NOJITBEpXKIas MpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKHUX PEAKIIHIA;

ONUCHIBaTh POJIb KUCJIOPOJAA, BOAOPOJA M BOABI B MPHUPOIHBIX IMPOIECCaX, B KUBBIX
OpraHu3Max, HX TPUMEHEHHE B PaA3JIMYHBIX OTPACISAX MPOMBIIUICHHOCTH, BO3MOXKHOE
HCIIOJIb30BAaHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHAT, M TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX COCTaBa W
CTPOEHHSI, BO3MOKHOCTHU MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUI B Pa3IMYHBIX YCIOBUSX;

BBIUUCIISATH OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MOJISIPHYIO
Maccy CMECH, MOIIbHYIO JIOJII0 XHMHYECKOTO 3JEMEHTa B COCJUHEHHH, MAacCOBYIO JOJIO
XUMHUYECKOTO dJIeMEHTa 1Mo (opMyJie COeAMHEHHUs, HAXOAUTh MPOCTEHITyI0 GopMyITy BelecTBa
[0 MacCOBBIM HJIM MOJBHBIM JIOJSIM BJIEMEHTOB, MAacCOBYIO JIOJIO BEIECTBA B PacTBOPE,
MOJISIPHYIO KOHIIGHTpAIlMIO BEIIECTBA B PACTBOpPE, MPOBOAUTH pACUYEThl MO YpaBHEHUSIM
XUMHUUYECKON peaKInu;

MPUMEHSATH OCHOBHBIC OTIEPAIMHM MBICIUTEIBLHON ACATEIHPHOCTH — aHalu3 M CHUHTE3,
CpaBHEHHE, O0000IIEeHHe, CHUCTEMATH3aINio, KIAaCCU(UKAIMIO, BBISIBICHWE MPUYMHHO-
CIIEICTBEHHBIX CBSI3€H — IS U3yUEHUS] CBOICTB BEIIECTB M XUMUYECKUX PEAKLUN, ECTECTBEHHO-
HAay4yHbIE METOJbl TO3HAHWS — HAOIIOJIEHUE, HW3MEpPEHHE, MOJEIMPOBAHHE, AKCIEPUMEHT
(peanbHBIN ¥ MBICIICHHBIN ) — JIJIs1 OCBOSHHS Y4eOHOTO COIepKaHUS;

PacKpbIBaTh CYIIHOCThH MPOLECCOB OKUCICHHUS U BOCCTAHOBJIEHUS, COCTABIISATh YPaBHEHUS
MIPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peaKIuid (METOJOM AJIEKTPOHHOTO OallaHca);

YCTAaHABIIMBATh CBSI3M MEXKAY pealbHO HAOII0aeMbIMU XUMUYECKHUMH SIBICHUAMH U
mporeccamMu, MPOUCXOISIIUMH B MaKpO- ¥ MUKPOMHUPE, OOBSICHATH MPUIUHBI MHOTOOOpa3ws
BELIECTB, COOTHOCUTh XUMUUECKHE 3HAHUS CO 3HAHUSIMH JIPYTUX yUeOHBIX MPEAMETOB;

coOmrofarh TmpaBwia Oe3omacHON paboTel B Jaboparopuud TpPHU  HCHOJIB30BaHUU
XUMHUYECKON TMOCYyIbl W O0OpYyNOBaHHS, a TaKke MpaBHiia OOpalleHHs C BeUIeCTBAMH B
COOTBETCTBUH C MHCTPYKIHUSMHU BBITIOTHEHUS J1a00PAaTOPHBIX OMBITOB U MPAKTUYECKUX PabOT IO
MOJTyYEHUI0 U COOMPAHUIO0 ra3000pa3HBIX BEHIECTB (BOIOPOAA M KUCIOPOJA), MPUTOTOBICHUIO



pacTBOpOB C ONpPEACICHHOM MacCOBOM JIOJE€H PAaCTBOPEHHOTO BEIIECTBA, PEIICHUIO
AKCIIEPUMEHTAJIBHBIX 33124 10 TeMe « OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCTUHEHUI;

JIEMOHCTPHUPOBATH BJIa/ICHHE OCHOBAMU XUMHUYECKOW IPaMOTHOCTH, BKITIOUYAIOIIEH YMEHUs
Oe3omacHOro oOpalleHusi ¢ BEIIeCTBAMH, UCIOIb3YEMBbIMUA B TIOBCETHEBHOW >KM3HH, a TaKXKe
3HAHUE TIPABIJI TIOBEJICHUS B IEJIAX COSPEIKEHUS 3I0POBBS U OKPYIKAIOIIEH CPEIbI.

K xonmy oOyuenus 6 9 knacce y oOydwatomerocs OyayT cHOpMUPOBAHBI CIEAYIOIIHE
MPEMETHBIC PE3YJIbTaThl H3yUCHHS XHMUHU Ha yTITyOJICHHBIM YPOBHE:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IOHSATHUNA: XUMUYECKUW 3JIEMEHT, aroM,
MOJIEKYJ1a, UOH, KaTHOH, aHUOH, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIICHUS, XMMHYECKas
peakius, TerIoBoi 3¢(ekT peaknuu, MOJb, MOJIIPHBII 00BEM, pacTBOp;

ANEKTPOJIUTHI, HEANEKTPOJIUTHI, AJIEKTPOJIUTHUYECKAs AMCCOLMALMS, PEAKIMH HOHHOTO
oOMeHa, TUIPOIM3 coyield, oOpaTUMble W HeoOpaTUMble pEaKlUd, OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIE PEAKIIMH, OKHCIINTENb, BOCCTAHOBUTEND, OKUCIEHHE U BOCCTAHOBIICHUE,
ANIEKTPOJIN3, AJUIOTpONHsA, aM(OTEepHOCTb, XHMHUYECKas CBsI3b (KOBAJIECHTHAs, WOHHAs,
MeTaJlJI4ecKasi), MEXMOJEKYJIIpHbIE B3aMMOIECHCTBUS (BOAOpPOJHAs CBs3b, CUibl Ban-aep-
Baanbca), KOMIUIEKCHBIE COEIMHEHHS, KPUCTAJUINYECKHE PEIIETKH (MPUMHUTHUBHAS KyOndeckas,
00BEMHO-LIEHTPUPOBAHHAsA KyOWuecKas, TpaHELEHTpUpOBaHHas KyOHuecKas, TeKcaroHajbHas
IUIOTHOYNAKOBaHHAs ), KOPPO3Us METAJUIOB, CIUIaBbl; CKOPOCTh XMMHUYECKOM peakluy, KaTajus,
XUMUYECKOE PABHOBECHE, DJIEMEHTbl XUMHUYECKOW TEPMOJMHAMHMKHA Kak OJHOM W3
TeopeTuueckux ocHoB xumuu; [1J1K;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUH W MPUMEHATH 3THU
MIOHSITHS ITPH ONMCAHUM BEILIECTB U UX IPEBPAIICHUN;

UCTIOJIb30BaTh XMMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJICHUsS ()OPMYJI BEIIECTB U ypaBHEHHUN
XUMHUUYECKUX PEAKIIUiL;

ONpEeNATh BaJICHTHOCTh M CTENEHb OKUCIIEHUS XUMHUYECKHUX 3JIEMEHTOB B COEAMHEHMSX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K OINPEAEIECHHOMY KJIaccy COECIUHEHHM Io
dbopmynaM, BHABI XUMHYECKOH CBs3W (KOBAJICHTHOW, WOHHOHM, META/NIMYECKOW) B
HEOPraHMYECKUX COENMHEHUSX, 3apsi MOHAa MO XUMHUYECKOW ¢opMmyle, XapakTep Cpeabl B
BOAHBIX pAacTBOpaX HEOPraHWYECKUX COEAMHEHUH, THUN KPUCTAUIMYECKOM  PpELIETKU
KOHKPETHOT'O BEIIECTBA;

packpsiBaTh cMbIch [lepuoanueckoro 3akona [I. 1. MenaeneeBa u 1eMOHCTPUPOBATH €I0
MTOHUMAaHHE:

ONMMCHIBAaTh U  XapakTepu3oBaTh TaOauuHyto Qopmy Ilepuoanueckoil cuctemsl
XUMUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATHUS «A-rpynna» u «b-rpynmnay, «Maible Nepuoab» U
«OOIbIINE IEPUOABDY;

OOBSICHATH CBSI3b NOJIOXKEHHUs »ieMeHTa B llepmoauueckoil cucreme c pacrpeneneHuemM
3JIEKTPOHOB 110 YHEPIeTUUECKUM YPOBHSM, IMOAYPOBHIM U OPOUTANISIM aTOMOB IMEPBBIX YETHIPEX
MIEPUO/IOB;

BBIIETISITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB U UX COEIMHEHUN
(KUCJIOTHO-OCHOBHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX CBONCTB OKCHJIOB U THJIPOKCH]IOB)
B IIpeJIeJIax MajbIX NEPUOJIOB U TJIABHBIX MOJAIPYIII C YYETOM CTPOEHHUS UX aTOMOB;

pacKpbIBaTb CMBICI TEOPUM 3JIEKTPOJIMTUYECKOM JuccoLuanuu, 3akoHa ['ecca u ero
CJIEICTBUM, 3aKOHA ACHCTBYIOLIUX MAaCC, 3aKOHOMEPHOCTEH MU3MEHEHHsI CKOPOCTH XMMHUYECKOU
peakiuy, HaIpaBJICHUS CMELIEHUS XUMHYECKOI'O PAaBHOBECUS B 3aBHCHUMOCTH OT DPa3JIMYHBIX
(baxTopos;



KJaccu(uUUpoBaTh XMMHYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUECKUE
peakuuu (1o YKciay M COCTaBy y4YacTBYIOIIMX B PEAaKLMHU BEILIECTB, IO TEIUIOBOMY 3¢ (eKTy, 1Mo
arperaTHOMy COCTOSIHUIO pEareHTOB, [0 HW3MEHEHMIO CTENEHEH OKHCICHHS XMMUYECKHUX
3JIEMEHTOB, 110 0OPATUMOCTH, 110 YYACTHIO KaTajau3aTopa);

XapaKkTepu30BaTh (OMHCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB Pa3IHMYHBIX
KJIACCOB HEOPTaHMYECKHX COSAMHEHHH, MOATBEPKIasi 3TO OMHCAHUE PUMEPAMH MOJIEKYJISIPHBIX
Y HOHHBIX YPAaBHEHUI COOTBETCTBYIONINX XUMUYECKUX PEAKIIHIA;

COCTaBJIATh YPaBHEHMsI: DJIEKTPOJIUTHUECKOW IUCCOLMALMU KHUCIOT, IeNo4Yel U coeil;
IIOJIHBIE U COKpAIllEHHbIE YPAaBHEHUs peaklMi MOHHOIO OOMEHa; peakLui, MOJITBEPHIAIOLINX
CYLIECTBOBAHHUE T€HETUUYECKON CBS3U MEXKIY BEILECTBAMU PA3JIUUHBIX KJIaCCOB;

pacKphIBaTh CYIIHOCTh MPOLECCOB TMAPOIIN3a COJIEH MOCPEICTBOM COCTABICHUS KPATKHX
MOHHBIX M MOJICKYJISIPHBIX YpaBHEHUN peakUuil, CyIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii TOCPEACTBOM COCTABIICHHSI AIEKTPOHHOTO OajaHca 3TUX PEaKIIHA;

IpEeCKa3bIBATh XapaKTep Cpelibl B BOAHBIX PacTBOPAx CoJlel;

XapaKkTepu30BaTh (ONHMCHIBaTh) (U3NUYECKHE U XMMUYECKHE CBOMCTBA MPOCTHIX BEIECTB
(xucnopon, 030H, rpadur, aamasz, KpeMHHIA, O0p, a3oT, docdop, cepa, XJIOp, HATPHUH, KaluH,
MarHui, KajabIUii, aTIOMUHUH, *Kele30, Melb, UHK, cepeOpo) U 00pa30BaHHBIX MMHU CIOXKHBIX
BEIIECTB, B TOM YHUCIIE UX BOJHBIX PACTBOPOB (aMMHAK, XJIOPOBOJIOPOJI, CEPOBOAOPO/I, OKCHUIBI
yraepona (I, IV), kpemuus (IV), azora (I, 11, III, IV, V) u dochopa (III, V), cepur (IV, VI),
CepHHCTasi, CepHas, a30THas, QochopHas, yroibHas, KpEeMHHEBas KHCJIOTBHI, OKCHIBl U
runpokcubl metamioB [A—ITA-rpynn, amomunus, menu (1), uunka, xenesa (II u II));

HOSACHATh COCTaB, OTJEJIbHBIE CIIOCOOBI TOJyYEHHs U CBOICTBAa CIOXHBIX BEIECTB
(KHCTIopoaCcOAepIKALIME KUCIOTHI XJIopa, a30TUCTas, OOpHas, YKCyCHas KHCIOTBI U UX COJH,
ranoreauasl kpemuust (IV) u pocdopa (III u V), okecua u rugpoxcun xpoma (I1I), mepmanranat
KaJIus;

OIMCHIBATH POJIb BAXKHEHIINX M3yYaeMbIX BEIIECTB B IPUPOAHBIX MPOIECCAX, BIUSHUE HA
KMBBIE OPTaHWU3MBI, NMPUMEHEHHE B PA3IMYHBIX OTPACIAX SKOHOMHKH, HCIIOJIB30BAaHHE IS
CO3JIaHMsI COBPEMEHHBIX MaTEpPHAJIOB U TEXHOJIOTHA;

IPOBOJUTh PEAaKIMM, HOATBEPXKJAIOIINE KadeCTBEHHBIH COCTaB pa3jIMYHBIX BEIIECTB,
pacro3HaBaTh OIBITHBIM ITyTEM COJEp Kalliecs B BOAHBIX paCTBOPAaX MOHBI: XJIOPHU-, OpOMHUI-,
uomua-, cyiabdar-, dpocdar-, kapOoHaT-, CHIMKAT-, CYIb(PUT-, CynbpUI-, HUTPAT- U HUTPUT-
WOHBI, THJIPOKCH/-MOHBI, KATUOHBI aMMOHHWS, MarHus, KaJblUs, aJIOMHHUSA, kene3a (2+) u
xenesa (3+), meau (2+), HKMHKa;

OOBSICHATh U IPOTHO3UPOBATh CBOMCTBA BAKHEUIINX N3y4aeMbIX BEILECTB B 3aBUCUMOCTH
OT UX COCTaBa M CTPOEHUS, IPUMEHEHNE BELIECTB B 3aBUCMOCTH OT UX CBOMCTB, BO3MO>KHOCTb
NPOTEKaHUs XUMHMUYECKUX IPEBPAIICHUI B Pa3IMYHBIX YCIOBHSIX HAa OCHOBE PACCMOTPEHHBIX
3JIEMEHTOB XUMHUECKOM KUHETHKH U TEPMOJTUHAMUKH;

BBIUUCIISATh OTHOCUTEIBHYIO MOJEKYJSPHYI0 U MOJSPHYIO MAaccChl BEIECTB, MAacCCOBYIO
JIOJTF0 XUMHUYECKOTO AJIEMEHTA 10 (popMyJie COeAMHEHHSI, MACCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,
MOJIBHYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHNHU, MOJISIPHYIO KOHIICHTPALIMIO BEIIECTBA B
pacTtBope, HaXOAWTh MPOCTEHIIYI0 (HOPMYITy BEIIECTBA MO MACCOBBIM FJIM MOJIBHBIM JIOJISIM
3JIEMEHTOB, IPOBOJUTH PACUEThl 10 YPAaBHEHMSIM XUMHUUYECKUX PEAaKLUI C y4eTOM HeJocTaTKa
OJHOI'O M3 pPEareHTOB, IPAaKTUYECKOI'O BbIXOJA MPOAYKTa, 3HAYEHMS TEMJIOBOro sddexra
peaKIMHu, OIPEesaTh COCTaB CMECEH;

cobmonaTh mpaBuiaa Oe3omacHoM paboThl B J1abopaTopud MNpH  HUCHOJIB30BAHUU
XMMUYECKOM TMOCyAbl U OOOpYAOBaHHs, a TakXKe NpaBuWia OOpaIleHUs C BEIIECTBAMH B
COOTBETCTBUH C HHCTPYKIUSAMH BBIIOJHEHHUS Ja0OPATOPHBIX OMBITOB U MPAKTHYECKUX PadoT 1Mo
MIOJIy4YEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (aMMHUaKa M YIJIEKUCIIOro ra3a) U PEeIIeHUI0



HKCIEPUMEHTANBHBIX 337a4 110 TEMaM Kypca, IPEACTaBIATh Pe3yIbTaThl IKCIIEPUMEHTA B (hopMme
BBIBOJIOB, /I0Ka3aTENIbCTB, IPa(h)MKOB, TAOJIHI U BBIABIATH SMIMPUUECKHAE 3aKOHOMEPHOCTH;

IPUMEHATh OCHOBHBIE OIEpald MBICIUTEIbHON JAEATENbHOCTH (aHAIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHHE, CUCTEMATU3alUI0, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX CBs3€il) mpu
M3yYEHUH CBOMCTB BEIIECTB M XHUMHYECKHX pPEaKLUUH, BIAJETh €CTECTBEHHO-HAYYHBIMH
METOAaMHU TMO3HaHUs (HaOMIOeHHEe, W3MEPEHUE, MOACITHPOBAHUE, SKCIIEPHUMEHT (pealbHBId U
MBICJIEHHBIH);

IPUMEHATh MpaBuUiIa 0O€30IaCHOro OOpallleHus] € BEIEeCTBAMM, MCIIOJIb3YEMbIMH B
IIOBCEJTHEBHOM KM3HM, MpaBUJa MOBEJCHMUSA B LENAX COEpEeKEHHs 370pPOBbS U OKpYXKarolein
OPUPOAHON Cpeabl, MOHMMAaTh Bpex (OMACHOCTh) BO3ACWCTBUS HA JKUBBIE OPraHU3MbI
OIpE/ICJICHHBIX BEILECTB, MOSCHATh Ha MPUMEpax CrocoObl YMEHBIIECHHUS U IPEAOTBPALLICHUS UX
BPEIHOTO BO3/CUCTBUS, 3HAYCHHE )KUPOB, OCJIKOB, YIJIEBOIOB JUIsl OPTraHU3Ma YeJI0BEKa;

UCTIOJIB30BaTh MOJTyYeHHBIE MPECTaBIeHUs O cepax npodecCHoHAIBHON IeATEIIbHOCTH,
CBSI3aHHBIX C HAYKOH M COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK OCHOBY JJIsI TPO(ecCHOHANBHOM
OPHMEHTALMH U /1151 OCO3HAHHOTO BbIOOpA XMMHH KaK NMPO(UIBHOTO MpeaMeTa IPH MPOAOIIKEHUN
o0yd4eHHs Ha YPOBHE CPEIHET0 O0IIero o0pa3oBaHus;

y4acTBOBATh BO BHEYPOUHOU MPOEKTHO-UCCIIEI0BATEIbCKON NeITEIbHOCTH XUMUUECKON U
XMMHUKO-9KOJIOTUYECKOH  HAlpaBlIEHHOCTH, MPUOOPECTH  OMNBIT  MPOBEACHUS  y4eOHBIX
UCCIICIOBAaHUI B YCJIOBHUSX 00pa30BaTeNbHBIX OPraHU3allUil, a TaKKe OpraHu3auuil (IEHTPOB)
JOTIOJTHUTEIBHOTO 00pa3oBaHus AETeH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoaunyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB u (uudposbie)
KonTpoJbHbIe IIpakTuyeckne
n/n TeM MPOrpamMMbl Bcero o0pa3oBare/ibHbIE
padoThI padoTsI
pecypchbl

Paznen 1. HepBOHaqaanme XUMHNYECCKHUEC NMTOHATHUHA

Xumust — BakHas 001aCTh
1.1 €CTECTBO3HAHUS U IPAKTUYECKOMN 6 2
NeATEIIFHOCTH YeI0BEeKa

BemecTBa 1 XuMHUYecKue
1.2 20 1
peakuuu

Hroro no pazaeny 26

Pa3nen 2. BaxkHeililne npeactaBuTeId HEOPraHMYeCKUX BelleCTB

Bo3snyx. Ilonarue o raszax.

2.1 14 1 1
Kucnopoa. Oxcubr

9 Bonopoa. I[Tonstue o kuciorax u 6 1
COJISIX

3 Bona. PactBopsl. [Tonsitue 06 12 | |

OCHOBaHHAX

OCHOBHBIE KJIACCHI
2.4 . 14 1 1
HEOPTaHMYECKUX COCTUHCHHM

Hroro o paszneny 46

Pasnen 3. [lepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux iemeHToB [I. U. MenaeneeBa. CTpoeHue aToMOB.
XumMnueckas cBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKINHU




Ilepuoauueckuii 3aK0H U
[Tepuoanueckas cucrema

3.1 14
XHUMHUYECKUX 351eMeHTOB /[l. H.
MenneneeBa. CTpoeHne aroma
XUMHYeCcKas CBI3b.
32 OKHUCIUTEIHLHO- 12
BOCCTAHOBUTEJIbHBIE PEAKIINU
Hroro o paszneny 26
PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KJIACC

Kosm4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
Ne i/ Konrpoabusie | IIpakrnyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIEC
padoThI padoThI
pecypcsbl
Pa3zgea 1. BemecTBo 1 XuMuuyecKasi peakuust
11 [ToBTOpenue u yriyodiaeHue 3HaHUH O 2
’ BEIIECTBE
12 OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS 14 1 1
' XHMHYECKUX PEaKInit
13 DNeKTPOIUTUYECKAS UCCOLIUALIMS. 12 | )
' XHUMHUYECKUE PEAKIIMH B pacTBOPax
Hroro no pazaeny 34
Pa3nes 2. HemeTasuibl M MX cOeJUHEHHUS
1 OO61as xapakTepuCcTUKa XUMUYECKIX 6 |
' anemeHToB VIIA-rpynmsl. ["anorens
OOm1ast XxapaKTepUCTHKA XUMUYECKUX
2.2 sneMeHToB VIA-rpynmsl. Cepa u eé 6
COEIMHEHUS
OOm1ast XapaKTepUCTHKA XUMUYECKUX
23 aneMeHTOB VA-rpynisl. A30T, pochop 1 ux 10 1
COEIMHEHUS
OOm1ast XapaKTEPUCTHKA XUMUIECKUX
24 aneMeHToB IVA-rpynmnsl. Yriepon u 11 1 2
KPEMHHI, UX COeTMHEHMs. bop
Hroro no pazneny 33




Pa3znen 3. Mera/iibl H X COeIMHEHHUS

3.1 OO01111€e CBOICTBa METAIIOB 5
3.2 Baxueiinime MeTayuisl U UX COEIUHEHUSI 15 2
Hroro o paznemny 20
Pa3znen 4. Xumus 1 okpy:kamomas cpena
41 BemectBa u MmaTepuansl B ;KM3HU YEJIOBEKA. 5
) OCHOBBI KOJIOTUYECKOM TPaMOTHOCTH
Hroro no pazaeny 5
Pa3znea 5. O0001menne 3HAHMIA
51 [ToBTOpEeHME U 0000IICHUE 3HAHUI 5 5
' OCHOBHBIX Pa3/IelIoB KypcoB 8—9 kiiaccoB
Hroro no pazneny 5
PesepBHOE Bpems 5
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 11




IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne i/

Tema ypoka

KoaudyecTBOo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTuyeckune
padoTsI

Jlara
H3y4YeHHs

DJIeKTPOHHbIE
nupposbIe
oOpa3oBare/ibHbIE

pecypchbl

[Ipenmet xumuu. Poiap XuMuu B )KU3HU
yenoBeka. Tema u BemecTBa. dusndeckue
1 XUMHAYECKHE CBOMCTBA BEIIECCTB.
dusznyeckne ¥ XUMUIECKUE SBIICHUS.

[TonsiTre 06 HCcTOpUU BO3SHUKHOBEHUS U
pa3BUTUSA XUMUHU. XUMUS B CUCTEME HayK.

[ToHsiTHE O TEOPETUUECKUX U
SMIIUPUYECKUX METOIaX MMO3HAHUS B
€CTECTBEHHBIX HayKax. VIcTOUHNKH
XUMHUYECKON HH(OpMALIUH.

[IpakTruueckas padora Ne 1 o Teme
"IIpaBuna pa®oThI B TaOOpaTOPHUH U
npUEMBI 00paIIeHUs ¢ Ta00PaTOPHBIM
obopynoBanuem"

Yucreie BemecTBa U cMmecu. CriocoObl
paszieieHus cMecei

[IpakTuueckas padbora Ne 2 o reme
"Paznenenne cmeceit (Ha mpumepe
OUYMCTKU NOBapeHHOM conn)"

ATOMEI U MOJICKYJIBI. XYUMHYECKHE
9JICMEHTBI. 3HAKH XUMHUYECKHUX IJIEMEHTOB




ATOMHO-MoOJEKyIsApHas Teopus. Ku3Hb u

8 nesreiabHocTh M. B. JlomoHOCOBa

9 [IpocTbie 1 clOKHBIE BElIECTBA

10 BemectBa MoJIeKyISIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS
Xumuuaeckas hopmyia. BameHTHOCTB

11 aTOMOB XMMUYECKHX DJIEMECHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIISCTB

12 Onpenenenre BaJEHTHOCTH aTOMOB 110
dbopMyniaM OHHAPHBIX COCTUHECHHIA

13 OTHOCHUTENbLHAsA aTOMHAas Macca.
OTHOcHTEeNbHAs MOJIEKYJIIpHAs Macca
BrrunciieHus oTHOCUTEIIBHOM

14 MOJIEKYJIIPHOM MacChl BEIIIECTB,
MOJISIPHOM MaccChl, MacChl BEIIECTB U
KOJIMYECTBA BEIICCTBA
MaccoBas 10J19 XHMHAYECKOr0 3JI¢MEHTa B
coeMHeHn. BeIanciaennss MaccoBOM

15 JIOJIM XUMUYECKOT0 3JIeMEHTa 1o (popmyrie
COeMHEHHMs. BeruuciaeHus npocreuieit
(GbOopMyITBI BEIIECTBA TI0O MaCCOBBIM JOJISIM
3JIEMEHTOB

16 KomnuectBo BemectBa. Mo

17 BzanmocBs3b KomuecTBa, MacChl M Yncia
CTPYKTYPHBIX €TUHUI] BEIIECTBA

18 MognsipHasi Macca CMECH BEILECTB

19 MoubHas JOJIS XUMHYECKOTO DJIEMEHTA B

coequHeHnu. Haxoxaenue npocrenmen




(l)OpMy'J'ILI BC€IICCTBA I10 MOJIBHBIM JOJISAM
3JICMCHTOB

XUMHUUECKHE ABIEHUS. XUMUUYECKas

20 peakuus u €€ Npu3Haku

21 3aK0H COXpaHEHUs] MACChI BEIIECTB

22 THUIbl XUMUYECKUX PEaKIIUi
Pacuérel mo XuMHUYECKUM ypaBHEHUSAM

23 KOJIMYECTBA U MAacChl HCXOJIHBIX BEIICCTB
WM TIPOAYKTOB PEaKIIHH.
Brruncnenust no ypaBHeHUSIM
XUMUYECKON PEeaKIiu: KOJINYECTBA

24 BEILIECTBA, MACCHI 110 U3BECTHOMY
KOJIMYECTBY BEIIIECTBA, MAaCCE PEAreHTOB
WM TIPOAYKTOB PEaKIMU

25 O0o001IeHNEe U CHCTEMATH3aLMs 3HAHHUH

2% Kontponbnas pabota Ne 1 o teme
"BemecTtBa 1 XMUMHUYECKUE PEaKIIMK"

27 Bo3ayx — cmecsk ra3os. Ilonstue o rasax.

)% 3akoH ABorazpo. MomsipHbIi 00BEM
rasoB
Brruncnenus o0béMa, KOJIUYECTBA

29 BEILIECTBA I'a3a 110 U3BECTHOMY €r0
KOJINYECTBY BELIECTBA, 00bEMY
OtHocHUTeNbHAS IIJIOTHOCTH T'a30B.

30 Berunciaenus oTHOCUTEIBHOM IIJIOTHOCTH

Tra3oB




31

OrnpeneneHne OTHOCUTENbHON
MOJIEKYJIIPHOM MacChl ra3000pa3HOTO
BEIeCTBa M0 N3BECTHOM OTHOCHTEIILHOM
IUIOTHOCTHU

32

OOBbEMHBIE OTHOIIEHUS Ta30B TIPU
XMMHUYECKUX peaKusax. Beruucinenus
00BEMOB ra30B MO YPABHEHUIO
XUMHYECKON PEAKIINHU

33

Kucnopon — aneMeHT u npocroe
BEILIECTBO.

34

Oxcuuel

35

[IpakTrueckas padota Ne 3 o Teme
"ITonyuenue u coOupanue KUCIopoa,
U3YYEHUE €ro CBOMCTB"

36

O30H — a;mIoTpomHas MOIU(PUKAIIHS
KHUCII0pO/ia

37

TennoBoii 3¢ ekt XuMUIecKoil peakiuu,
TEPMOXMMHUUYECKHE YPABHEHHS, K30~ U
SHJIOTEPMHUYECKHIE PEAKIIHU

38

Tonnuso. Mcnonp30oBaHue yrisi 1 METaHA
B KaueCTBE TOILIMBA. 3arpsi3HEHUE
BO31yXa.

39

Breraucnenus no ypaBHEHUAM
XUMUYECKON PEaKIUU: KOJTUIECTBA
BellecTBa, 00bEMa, MacChl 0 U3BECTHOMY
KOJIMYECTBY BEIECTBA, 00bEMY, Macce
peareHTOB WX MPOJIYKTOB PEaKIUu




40

Konrtponbnas padora Ne 2 o teme
"Bo3nyx. Kucnmopoa. Oxcuppr"

41

Bonopon — snemeHT u mpocroe
BeecTBO. CriocoObl MoTyueHHs!
BOJIOpPOJIa B 1TaOOpaTOpUH U
HOPOMBIIIJIEHHOCTH. Vcnosabp30BaHue
BOJIOPO/JIa B KAUECTBE TOILINBA

42

[IpakTrueckas padota Ne 4 o Teme
"[lonyuenue u cobupanue BOAOPOA,
U3Y4YEHHUE €ro CBOMCTB"

43

TTousrue o xkucinorax. CoctaB KUCIIOT.

44

IMousarue o conax. CoctaB conen

45

Brruncienusa o0béMa, KOJIMYECTBA
BEILIECTBA ra3a Mo U3BECTHOMY €TI0
KOJIMYECTBY BEIIECTBA WK 00BEMY.
Brranciaenus 00EMOB ra3oB 110
YPaBHEHUIO XUMUYECKON PEAKITUI

46

Brpluncnenus 1o ypaBHeHHUIM
XUMUYECKON PEAKLUU: KOJINYECTBA

BEIECTBA, 00bEMA, MACCHI IO U3BECTHOMY

KOJIMYECTBY BEIECTBA, 00bEMY, Macce
peareHTOB WX MPOJAYKTOB PEaKIuu

47

duznyeckue cBoiicTBa BOAbL. Bosa B
npupoje. AHaJIU3 U CUHTE3 — METO/IbI
M3YUYEHHS COCTaBa BOBI

48

XUMHYECKHE CBOMCTBA BOJIBI




49

CocraB OCHOBaHUH

50

PactBopsl. PacTBOprMOCTE BelecTs B
Bojie. HachlleHHbIE 1 HEHACBILIIEHHBIE,
KOHIICHTPUPOBAHHbIE U pa30aBlIeHHbIE
pacTBOpBI

51

CrniocoObl BbIpaykeHUSI KOHIIEHTPAuU
pacTBOPOB: MaccoBast 10
PacTBOPEHHOTO BELIECTBA, MOJISIPHAS
KOHIICHTpaIus

52

[IpakTuueckas padora Ne 5 o Teme
"[IpuroroBneHue pacTBOPOB C
ONpeeNEHHON MacCOBOU JT0JIeH
PacTBOPEHHOTO

BeulectBa.[Ipurorosienue pacTBOpoB ¢
onpeAeNEHHON MOJISIPHON KOHLIEHTpAIIUEN
pacTtBopéHHOrO BemiecTra'

53

Brranciaenus ¢ HCIIOIB30BaHUEM ITOHSITHS
«MaccCcoBasd O0Jid BEIICCTBA B paCTBOPE»

54

Brrunciaenus ¢ HCIIOJIb30BaHUEM ITOHSTHS
«MOJISIpHAasA KOHICHTpalud
paCTBOpéHHOFO BCHICCTBA»

55

Posib pacTBOpOB B MPUPO/IE U )KU3HU
yesioBeka. KpyroBopot Bobl B pupoie
3arpsi3HeHUE TPUPOIHBIX BoJ. OxpaHa u
OYMCTKA IPUPOJHBIX BO/I.

56

Beruucnenus ¢ ucnosip3oBaHueM
rpauKOB pacCTBOPUMOCTH JJis1 PacU€TOB
pacTBOPUMOCTH BELIECTB




57 O06o0011eHre U crucTeMaTu3alus 3HaHUui
KonTponsnas padora Ne 3 o teme

58 " "

Bomopon. Bona. PactBopel. OcHoBaHust

59 Knaccudukanus HeopraHudeckux
COEIMHEHNN
Oxkcupsl: cocTaB, Kiaccudukanus,

60 TpUBHaIbHBIC Ha3BaHUs. [lonyuenue u
XMMHYECKHUE CBOMCTBA OKCUIOB

61 [TonsiTHE O TUAPOKCUAAX — OCHOBAHUAX
Y KHCIIOPOACOIEpKAIIMNX KHCIIOTaX
Knaccudukanusa kucnor. @u3ndeckue u

62 XUMHUYECKHUE CBOMCTBA KUCIIOT.
[Tonyuenue kuciaor

63 Knaccudukanus ocaoBanuid. [1€noun, nx
CBOICTBa U CITOCOOBI OTYUYEHUSI.

64 HepactBopumble OCHOBaHHUs, UX CBOMCTBA
U CIIOCOOBI MOTYYEeHHUS
[Tonsitne 06 aMpOTEpHBIX THAPOKCHIAX:

65 XMMHYECKHUE CBOMCTBA U TIOJIyYEHHUE.
[IpumeHeHne BaXHEUIIMX OCHOBAaHUM

66 Conu: coctaB, knaccupuKanus,
TPUBHAJIbHBIE HA3BAHMS

67 DU3NYECKUE U XUMUYECKUE CBOMCTBA
coneit. [lomyuenune comnen

68 ['eneTnyeckas cBsI3b MEXKIY KilaccaMu
HEOPraHWYECKUX COCTMHEHUI

69 [TpakTuueckas padota Ne 6. Pemenue




JKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«OCHOBHI)IG KJIaCChI HeopFaHI/I‘IGCKI/IX
COeTUHEHUIN

70

Brruncnenus o ypaBHEHUSIM
XUMUYECKON PeaKlUu: KOJINYECTBA
BellecTBa, 00bEMa, MacChl 0 U3BECTHOMY
KOJIMYECTBY BEIECTBa, 00bEMY, Macce
peareHToB WU MPOAYKTOB PEaKIIUU

71

Brrurciienuss Maccel IpOAyKTa peakuu
10 U3BECTHOM MAcCe OJHOI0 U3 UCXOIHBIX
BEILIECTB, B3ATOIO B BUJIE PACTBOPA,
COZIEPIKALLETO ONPEAEIEHHYI0 MAaCCOBYIO
JIOJIK0 PACTBOPEHHOIO BELIECTBA

72

KoHnTtponbHas padora Ne 4 o Teme
"OCHOBHBIE KJIACChl HECOPTraHUYECKUX
coequHeHu"

73

[TepBbIe MOMBITKY KIACCHPUKAITUU
XHMHYECKHUX SJI€MEHTOB

74

ITonsarue o rpymnmnax CXOoaHbIX 3JICMCHTOB

75

DNeMEeHTHI, KOTOpbIE 00pa3yIoT
aM(pOTEepHBIC OKCUIBI U TUAPOKCHIBI

76

[lepnoauueckuii 3akoH. OTKpbITHE
[lepuoauueckoro 3aKoHa

77

KopoTkonepuoanas u JyIMHHOTIEPHOTHAS
dbopwmsl [lepuoanueckoii cucTeMbl
XUMUYECKHX djiemeHToB ..
Menneneea. [leproasl u rpynms




78

OcHOBHbBIC CBCACHUA O CTPOCHUHU aTOMOB

79

CocrtaB aTOMHBIX siaep. M30Tonbl Kak
Pa3HOBUIHOCTH aTOMOB XHMHYECKOTO
JJIEMEHTa

80

ONEeKTPOHBI. DIEKTPOHHAsE OpOUTAID

81

OHepreTuyecKre ypOBHU U MOAYPOBHU
aToma; s-, p-, d-opOuTanu. DIeKTPOHHbIE
KOH(UTypaluu 1 3J1eKTPOHHO-
rpapudeckue GopMyIIbl aTOMOB

82

CtpoeHue 3NIeKTPOHHBIX 000JI0UEK
aTOMOB NepBbIX 20 XUMUYECKUX
31eMeHTOB [lepuoauyeckoil cucTemsl
J.1. MenneneeBa

83

3aKOHOMEPHOCTH U3MEHEHMSI paJuyca
aTOMOB XMMHYCCKHUX JJICMCHTOB,
METAINIMYCCKHUX U HEMCTATINIMYCCKUX
CBOMCTB I10 TpyNIaM U Iepruoiam

84

3MeHeHne cBOMCTB COeUHEHUN
XUMUYECKHUX DJIEMEHTOB B TIEPHOJIAX H

rpymnmnax

85

XapaKTepucTuka XUMHUUECKOTO 3JIEMEHTA
1o ero nosuosxeHuto B [leproauueckoit
cucreme /.M. Menneneesa

86

3HadyeHHne HepI/IOI[I/I‘IeCKOFO 3aKOHa 1
HepHOHquCKOﬁ CHUCTCMbI XUMHNYCCKHUX
QJICMCHTOB IJIs pa3BUTHA HAYKH U
IIPAKTUKH




87

ONEKTPOOTPULIATEIBHOCTh XUMHUECKUX
a1emMeHTOB. KoBaneHTHas osipHas U
HETOJISIPHAS CBA3b

88

HNonnas cBa3b

89

Mexanu3mbl 00pa3oBaHUsI CBsI3EH.
DJEeKTPOHHBIE U CTPYKTYpHBIE (POPMYIIbI
BemecTB. MoHbI

90

Kpucrannmuueckue u amopgHble
BellecTBa. TUIbl KPUCTAIIIMUECKUX
PEIIETOK U UX XapaKTEPUCTUKH.

91

[TpuumHbI MHOTOOOpa3Us BEILECTB,
3aBUCHUMOCTb CBOMCTB BELIECTB OT
COCTaBa U CTPOECHUS

92

CreneHp OKUCIICHUS

93

OKHCINTEIFHO-BOCCTAHOBUTEILHEIC
pCaKknuu. XHUMHYECKHE DIEMEHTHI —
OKHCJIHUTCIN U BOCCTAHOBUTCIIN

94

CocraBnenue ypaBHeHI/II‘/‘I OKHUCIHNTCIIbHO-
BOCCTaAaHOBHUTCIIbHBIX pCaKHHfI, METOJ
QJICKTPOHHOI'O Oananca

95

Brruncnenus no ypaBHeHHUIM
XUMUYECKON PEAKLUU: KOJINYECTBA
BEIIeCTBa, 00BEMA, MacChl 110 U3BECTHOMY
KOJINYECTBY BellecTBa, 00bEMY, Macce
pPEareHTOB UM IIPOLYKTOB PEAKLIUU

96

Brerurciienust npocrenieid MOJeKyJISIpHOU
¢dbopMyIIbI BellecTBa MO U3BECTHHIM




MacCOBBIM JI0JISIM JIEMEHTOB

97 O0600611eHre U cucTeMaTu3alus 3HaHUui 1
08 Kontponbnas padora Ne 5 o teme 1

"Ctpoenue atroma. XUMHUYECKas CBSI3b"
99 PesepBHbIil ypok 1
100 PesepBHbIil ypok 1
101 PesepBHBII ypok 1
102 Pe3epBHBIN ypok 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus: 8- knace: YrmyOneHHslid ypoeHb: yueOnuk /OC. [Mabpuensn, U.I'. Octpoymos,

C.A. CnagkoB. — Mocksa: [Ipocsemienune, 2024. — 234.

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET

LOC Mos wkKona

PaLL



	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 8 КЛАСС
	Первоначальные химические понятия
	Важнейшие представители неорганических веществ
	Периодический закон и Периодическая система химических элементов Д. И. Менделеева
	Межпредметные связи

	9 КЛАСС
	Вещество и химическая реакция
	Неметаллы и их соединения
	Металлы и их соединения
	Металлы А-групп
	Металлы Б-групп

	Химия и окружающая среда
	Повторение и обобщение знаний основных разделов курсов 8–9 классов
	Межпредметные связи


	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) патриотического воспитания:
	2) гражданского воспитания:
	3) формирования ценности научного познания:
	4) воспитания культуры здоровья:
	5) трудового воспитания:
	6) экологического воспитания:

	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия (методы научного познания веществ и явлений):
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия

	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 8 КЛАСС
	9 КЛАСС
	ПОУРОЧНОЕ ПЛАНИРОВАНИЕ 8 КЛАСС
	УЧЕБНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ОБРАЗОВАТЕЛЬНОГО ПРОЦЕССА
	МЕТОДИЧЕСКИЕ МАТЕРИАЛЫ ДЛЯ УЧИТЕЛЯ

