MUWHUCTEPCTBO IMPOCBELIEHUS POCCUIICKOI ®EJIEPALIUNA

MunucrepcTBo 00pa3oBanusi 1 HAyKu CMos1eHCKO# 00J1acTH

AIIMI/IHI/ICTpaIII/IH ropoaa CMmoJieHcKa

Moanucaro unpposoit
KanaéBa J110060Bb noanvcsio: Kanagsa NoGoss

BanepoesHa
BanepbesHa [lata: 2025.10.12 18:17:45
+03'00'

MBOY "I'mmuaszus Ne 4"

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO

Ha 3aceaHnu Kadeapbl Ha 3aCCIaHuU MIPUKA30M JUPEKTOpA

pykoBoauTens Kadeapsl | nemarorudeckoro coeta | MBOY «I'mmuazust Nedy

Hanunosa E.JI. KamaesaJl.B

[TpoTokomn Nel [TpoTokomn Nel IIpuxa3z Ne32-on

oT «28» aBrycra 2025 1. oT «29» aBrycra 2025 1. oT «29» aBrycra 2025 r.
PABOYAS ITIPOI'PAMMA

y4ueOHOTro npeaMera « XuMusi (0a30BbIii YPOBEHbD)»

U1t o0ydJaronmxcs 8 -9 Ki1accoB

CMmoJaenck, 2025




HHOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa 1Mo XMMHHM Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs COCTaBJIEHA Ha
OCHOBE TpeOOBaHHI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTelbHOM MPOrpaMMbl
OCHOBHOTO o00mmiero ob6pazoBanus, npenactaBieHHbix B @I'OC OOO, a Takke Ha OCHOBE
denepanbHOi pabodeld MporpaMMbl BOCHHTAHUS M C YYETOM KOHLEHIMHM TPENOaBaHUs
yueOHOTO0 npenMeTa «XuMus» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanmu.

[IporpamMMa 1Mo XUMHHM JaéT MPEACTABICHUE O IENAX, OOIIeH cTpaTerud OOYYCHHS,
BOCIIUTAHUS W Pa3BUTHUS OOYydYaIOIIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
o0s3aTeNnpHOE MPEIMETHOE COZepKaHUe, MPeIyCMaTPUBAET paclpeelieHue ero mo KiaccaM H
CTPYKTYpPUPOBaHUE M0 pa3jeiaM U TeMaM IPorpaMMbl IO XMMUH, ONPEAEIseT KOJIUYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUarolUXCsl, ONPEAEsSeT BOZMOKHOCTH MPEeAMETa JUIst
peanu3anuu TpeOOBaHUI K pe3yibTaTaM OCBOSHHI OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00I11er0 00pa3oBaHus, a TaKKe TpeOOBaHUI K pe3yjbTaTaM 00y4eHUs] XUMUU
Ha YpOBHE L€Jeil Wu3yd4eHHs INpeaMeTa U OCHOBHBIX BHJIOB Yy4e€OHO-TI0O3HABATEIbHOU
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO CO/IepKaHusl.

3HaHUEe XUMMHU CIIY’)KUT OCHOBOHM Ui (hopMUpOBaHMSI MUPOBO33PEHHUs O0yYarolerocs,
€ro MpeJICTaBICHU O MaTepUaJIbHOM EIWHCTBE MHUPA, BAKHYIO POJIb UTparoT (HopMUpyeMble
XUMHEH MpeCTaBICHNs O B3aUMOIMPEBPAIICHUAX YHEPTUU U 00 HBOIIOLNHU BEIIECTB B MPHUPOJIE,
0 MYTSX PEIeHHs TI00aTbHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHS UYEIOBEUYECTBA — CHIPHEBOM,
HHEPTEeTUYECKOM, MUIEBON U SKOJIOTUYECKON 0€30MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydenue xumuu:

v/ crocoOCTBYET pean3aliii BO3MOKHOCTEN JIIsi CaMOpPasBUTHS U (pOPMUPOBAHUS
KYJIBTYpBI IMYHOCTH, €€ 0011el 1 (yHKIMOHATIBHON IPaMOTHOCTH;

v\ BHOCHT BKJIaJ B (OPMHPOBAHHE MBIIUICHUS W TBOPYECKHX CIHOCOOHOCTEH
o0yJaroIuxcs, HaBBIKOB HX CaMOCTOSTEIbHOH y4eOHOW JesTeIbHOCTH,
HKCHEPUMEHTAIbHBIX M HCCIEN0BAaTEIbCKUX YMEHHUH, HEOOXOIUMBIX Kak B
MTOBCEIHEBHOM )KM3HH, TaK U B IPO(HECCUOHATILHON e TENIbHOCTH;

v\ 3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBINUIEHHS, 3aKJIabIBAET OCHOBBI
LEJIOCTHOTO  B3MUIAJa HA €IWHCTBO MPUPOJABI U  4YEJIOBEKa, SBISAETCS
OTBETCTBEHHBIM 3TaroM
B (hOpMHpOBaHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00y4aroUInuXcs;

v’ cmocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOINCHHS K €CTECTBEHHO--
Hay4YHBIM 3HaHUAM, K IPUPOJE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOIMYECKOE
o0pa3zoBaHue 00yUYarOIIUXCS.

JlaHHbIe HarpaBlieHUs] B O0YYEHUH XMUMHU OOECIEUMBAIOTCS CHEHU(PHUKON COMepKaHHs
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarormyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa30BaHHsS OPUEHTHPOBAH HA OCBOEHHE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUI OPTraHNYECKOW XUMUH.

CtpykTypa copepskaHUsl IPOTpaMMBbl 110 XUMUU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOI'O
noaxoja kK e€ m3ydeHuro. CopepkaHMe CKIAIbIBAETCSI U3 CUCTEMBI MOHATHM O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO MPUHLMITY NOCJIEIOBATEIBHOTO PA3BUTHs 3HAHWN HAa OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuogmueckoro 3akoHa /. 1. MeHzeneeBa kak OCHOBHOI'O 3aKOHA XMMUH;

— YYE€HHs O CTPOEHUHU aToMa U XUMHUYECKOU CBSI3H;

— TpeAcTaBIeHUI 00 2MEKTPOIUTHUECKON IUCCOMALIUY BEIIECTB B paCTBOpax.

Teopernueckue 3HaHUS pPACCMATPUBAIOTCA HAa OCHOBE SMIMPHUYECKH IOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pPa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHUS U BO3MOKHOCTEU
MPaKTUYECKOr0 MPUMEHEHHUS U MOJTYyYEHHUS U3yYaeMbIX BEIIECTB.

OcBoenne mporpamMmbl MO XHMHH CIIOCOOCTBYET (DOPMHUPOBAHMIO IPEACTABICHHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO M METOJIaM MO3HaHus B Hayke. M3ydeHue xumuun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee U3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Ki1ace.

[Ipy nM3yyeHHH XMMHU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHUYECKON HayKH
KaKk 00JIaCTU COBPEMEHHOT0 €CTEeCTBO3HAHUS, MPAKTUYECKOW NESTEIHHOCTH YelIOBEeKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHpPOBOM KyJIbTypbl. 3ajaya Y4eOHOTrO MpEIMETa COCTOUT B
(hOpMHUPOBAHUH CUCTEMBI XMMHYECKUX 3HAHMM — BAXKHEUIIMX (PAKTOB, MOHSATHUN, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHUH, JOCTYMHBIX 000OIIEHUH MUPOBO33PEHUYECKOTO XapakTepa, S3bIKa
HAyKH, B MPUOOIIEHUH K HAYYHBIM METOJIaM MO3HAHUS MPU U3YYCHHH BEIIECTB U XUMUYECKUX
peakiuii, B GOPMUPOBAHUU U PA3BUTUU MMO3HABATEIBHBIX YMEHUN M UX MPUMEHEHUU B yueOHO-
MO3HABATEIILHON U y4eOHO-UCCIIEeA0BATEIbCKON NeATeIbHOCTH, OCBOGHUH MpPaBUIl OE30MacHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipn u3yyeHHH XUMHUHU HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
MPUOOpPENN TaKKe LeH, KaK:

— (hOpMHUPOBAHKNE MHTEIUICKTYAIBHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSATEIbHOMY MPUHATUIO pELIEHUH, CIOCOOHOW aJanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HaNnpaBJICHHOCTh OOY4YEeHUs Ha CHCTEMAaTH4YeCKOoe NpHOOIIeHHe oO0yJarommxces K
CaMOCTOSITENIbHOW ~ IO3HABATEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJaM  IO3HaHWS,
(bOopMUPYIOIITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX HPUOOPETEHUIO0 OOYYarOUIMMUCSA OIBITa
pa3HOOOpa3HON MAEATEeIHbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KITFOUYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCATIbHOE 3HAUCHUE I Pa3IMUHbIX BUIOB JESATEIbHOCTH;

— ¢opmupoBaHue 00MICH GYHKITMOHATHFHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATH U OLICHWBATH SIBJICHHSI OKPYXKAIOIIETO MHUpa, MUCIOJIB3Ysl 3HAHUS U
OTIBIT, TIONYYCHHBIC TPH HW3YYCHUW XUMHUHU, NPUMEHATh WX MPU pEHIeHuHu TmpoljeM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOM EATENBHOCTH;

— ¢opMupoBaHUE y 00YJAIOIIUXCS TYMAHUCTUYECKUX OTHOIIIEHUH, TOHUMAHHUSI [ICHHOCTH
XUMHUYECKHX 3HAHWHA A1 BBIPAOOTKU JKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYIOBOM JEATEIBbHOCTH B LIENISAX COXPAHEHMSI CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOAHOU
Cpensl;

— pa3BUTHE MOTHBAIMM K OOYYEeHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO |
CaMOBOCITMUTAHUIO Ha OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPO(HIIS 1 HANIPABIEHHOCTH JTaJIbHEUIIIET0 00yUICHUSI.



OO1ee 9nCiI0 9acoB, OTBENEHHBIX I U3YYCHUS XUMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBisieT 136 dacoB: B § kinacce — 68 yacos (2 yaca B Hezeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJEPKAHUE OBYYEHUA
8 KJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHS

[Ipeamer xumuu. Ponb XMMUM B JKM3HM 4YeIOBEKa. XUMHUsA B CUCTEME HayK. Tena u
BenlecTBa. dusnueckue CBOWCTBAa BeELIECTB. ArperatHoe cocrossHue BemlecTB. [loHsTue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJEKYJbl. XUMUYECKUE 31eMEHTbl. CHMBOJBI XHMHUYECKUX JIJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENIbHAsA aTOMHas Macca. OTHOCHUTENbHASI MOJIEKY I pHAast
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonnuectBo BemectBa. Monb. MonspHass Macca. B3auMocCBsi3b KOJIMYECTBa, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BerlecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

®usznueckue M XUMUYECKHE SIBICHUSA. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BellecTB. XuMHuueckue ypaBHeHus. Kiiaccupukanus XuMUUYECKHX pPeaKIuii
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKON IOCY/IOH, MpaBUIaMH PadOTHI B J1a0OPaTOpUu U MpHEMaMHU
oOpateHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W OINUCAHUE (PUINICCKUX CBOWCTB
00pa310B HEOPraHMYECKHX BEIIeCTB, HaOIIofeHHE (U3HUecKUx (IUIaBICHUE BOCKA, TasHHE
JbJa, pacTUpaHUE caxapa B CTYNKE, KUIEHWE U KOHACHCAIUS BOJbI) U XUMHUYECKUX (TOpeHue
CBEUM, NPOKAIMBAHUE MEIHOW IPOBOJIOKH, B3aMMOACUCTBUE MeJa C KHUCJIOTOH) SIBICHHH,
HaOJI0IeHNe U OINMCaHMEe MPHU3HAKOB MPOTEKAHUs XMMHUYECKUX peakluil (pa3iokeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapusi, pazinoxeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE xenme3a ¢ pacTBopoM conu menu (II), msydenme cmocoOoB
paszieNieHns CcMeceil: C IOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomaTtorpadusi, TNpOBEIEHUWE OUUCTKH [OBApPEHHON COJM, HAONIOJICHHE U ONMCAHHE
pe3y/bTaTOB TPOBENEHHUS OIbITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHHsS Macchl, CO3JaHHe
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baskneiinue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech razo. Cocra Bo3nyxa. Kucinopon — 371€MEHT M IIPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (peakuy FOpPEeHus).
Oxcupnpl. Ilpumenenue xkucnopoga. CrocoObl TONyYyeHHUS KHUCIOpoJa B J1a0OpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — amaoTponHas MoAuduKanus
KHCIIOpO/Ia.

TennoBoit 3pdexT XUMHUYECKON peakluu, TEPMOXHUMHUYECKHE YpaBHEHHS, 35K30- HU
OHAOTEPMUUYECKHE peakUMH. TomnMBO: yrosb M MeTaH. 3arpsi3HEHUE BO3/1YXa, YCHUIICHHE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bogopon — snemeHT M mpoctoe BemecTBo. HaxoxzaeHue Bogoposa B IPHUPOJE,
¢du3nUeckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOObI MoTydeHusi. KucnoTsl u comu.

Mossipabliii 00b€M ra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopel. Haceimennsie n
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 0l BELIECTBA B
pactBope. XHUMUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPONIE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojie. 3arpsA3HEeHHE NMPUPOAHBIX BOJ. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus nHeopranmvecknx coeaumnennid. Oxkcunpl. Kimaccudukamus OKCHIIOB:
coneoOpa3yroiure (OCHOBHBIC, KUCIOTHBIE, aM()OTEpHEIE) U HecolieoOpasyromue. HomeHnknatypa
OKCUI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHue okcuaoB.

OcHoBanus. Krnaccudukanuss ocHOBaHHMI: MIENOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkinarypa ocHoBaHui. PuU3NuecKHMe M XUMUYECKHE CBOMCTBA OCHOBaHUU. [lomydenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kuciot. @uznyeckue U XUMUYECKUE
cBoiicTBa kuciot. Psan akruBnoctu metamuioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknarypa coneil. duznueckue u XMMHUECKUe cBoicTBa cosieil. Ilomyuenue
COJIEH.

['eneTnyeckas CBsI3b MEXKIy KiIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii 3xcnepumenm:

KaueCTBEHHOE OMpEEICHUE COACPKAHUSI KUCIOPOa B BO3IyXe, MOJyueHue, COOupaHue,
pacro3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aWMOJEWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS U IMpEKpallleHus ropeHus (moxkapa), 03HaAKOMJIICHUE C
oOpaslaMu OKCHUJIOB U OIHMCAHME HMX CBOMCTB, MOJYYeHHE, cCOOMpaHue, pacrno3HaBaHHE U
M3y4eHUEe CBOMCTB BojOpoja (TOpeHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYKHO HCITOJIb30BAHHE BHICOMATEPUAIIOB), HAOIIOCHIE 00pa3IOB BEIIECTB KOJIMYECTBOM
1 momnb, uccaeaoBaHUE OCOOCHHOCTEM PACTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MaccOoBOM J0Jed pacTBOPEHHOTO BEILIECTBA,
B3aMMOJICICTBHE BOJABI C MeTaUlaMH (HaTpueM U KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOpPax KHCIOT U IIENIOYel, M3ydyeHHUe
B3aumojeiicteus okcuga menu (II) ¢ pacTBopom cepHOM KHUCIOTBHI, KHUCIOT C METaJUIaMU,
peaKuHuil HEUTpalIu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Baxuenme
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI.

Mepuoauveckuii 3akon u Ilepuoanyeckass cucrema xummuuyeckux djiemenros /. .
MenpeneeBa. CTpoeHne aToMOB. XUMHYeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBpie MOMBITKH KiIaccU(PHUKAIMM XMUMHUYECKUX JleMeHToB. [loHsATHe o0 Tpymmax
CXOJHBIX DJIEMEHTOB (IIEJIOYHBIC U MIETOYHO3EMENbHBIE METAJUIbI, TaJIOTeHbl, HHEPTHBIC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

[lepmonnueckuit  3akoH. Ilepmoaudeckas cucTeMa XHMHYECKMX 3JIeMeHTOB [l
U. MenneneeBa. Koporkonepruonnas u JiuHHOnepuoanas ¢opmsl [leprnoandeckoil cucTeMbl
xumudeckux sneMmeHtoB [I. WM. MenneneeBa. Ilepumoast u rpynmbl. PU3HMYECKHI CMBICH
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue artomoB. CoctaB aToMHBIX dAnep. M3orombl. OnekTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CUCTEMBI
. W. MenneneeBa. XapaKTepUCTHKAa XHWMHYECKOTO »HJIEMEHTa IO €ro IMOJIOKEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS PaJinyca aTOMOB XMMHUUYECKHUX AJIEMEHTOB, METAJITHIECKUX
¥ HEMETaJUIMYECKUX CBOWCTB IO TPyMIaM U TIEPHOIaM.



3nauenue I[lepuoauyeckoro 3akoHa u [leproaguyeckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUISL pa3BUTHS HAyKU U npakTuku. 1. 1. MenaeneeB — yu€HbIi ¥ TpakIaHKH.

Xumuyeckass  CBS3b. KoBasientHas (monsippass ¥ HEMOJsIpHAas) CBSI3b.
DNIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMeHTOB. MoHHas CBs3b.

Crenenb  okuciieHus. OKHUCIUTETbHO-BOCCTAHOBUTENbHBIE  peakuuu. lIponecchr
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCINUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

M3y4YeHHe OOpa3lOB BEILIECTB METAUIOB M HEMETAJJIOB, B3aUMOCHCTBHE T'HAPOKCHAA
LMHKAa C pacTBOpamMH KUCJIOT M ILIEIOYEH, IPOBEIECHUE ONBITOB, WUIHOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIHM (TOpeHre, PeaKiuy Pa3ioKeHHs], COSTUHEHUS).

Mescnpeomemmnuie ceasu

Peanuzaiust MeXnpeMeTHBIX CBS3EH MPU U3YyYEHUU XUMHH B 8 KJIaCCe OCYIIECTBISETCA
4yepe3 UCIOJIb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
ABJISIFOLIIUXCSI CACTEMHBIMHU JIJIs1 OT/IE€IIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmiue ecTecTBEHHO-HAY4YHbIC TOHSATHUS: HAyuHBIM (akT, THIOTE3a, TEOpHUs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  JIKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJEIIb, SIBIICHHE.

®dusnka: marepus, aroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, HW30TOIBI,
pPaauOaKTUBHOCTb, MOJIEKYJa, JSJICKTPUYECKUU 3apsijl, BEIIECTBO, TeNO, 00BEM, arperaTrHoe
COCTOSTHUE BEIECTBA, a3, (PU3NYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPECHUS, KOCMOC, ILIAHETHI,
383161, ComHIle.

buonorus: porocuntes, npxanue, ouocdepa.

l'eorpadusa: armocdepa, ruapocdepa, MuUHEpallbl, TOPHBIE MMOPOJbI, TOJE3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.



9 KJIACC

BemecTtBo u XUMHYeCKasi peakuusi

Ilepnonnueckuin 3akoH. Ilepmoauueckass cucreMa XHMHMYECKUX d3JeMeHTOB [l
U. Menneneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUM CBOMCTB XMMHUYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOIOB, Kalldsd, KaIbLUUA U HUX COCOUHEHUM B COOTBETCTBUHU C
II0JIO’KEHUEM DJIEMEHTOB B [Iepuondeckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BUABI XMMHMYECKOM CBSA3M. THIBI KPUCTALUIMYECKUX PEHIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKOW PEMIETKM M BHJA XMMHYECKOH
CBSI3H.

Knaccuukanuss u HOMEHKJIaTypa HEOPraHWYECKHX BEIIECTB. XHMHYECKHE CBOWMCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jIMUHBIM KJlacCaM HEOPraHMYECKHUX COEIMHEHUH, IeHEeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccuukanus XuMUUeCKUX peaklyil o pa3IuuHbIM MpU3HAKaM (IO YUCIYy U COCTaBy
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMy 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHCJICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajau3aTopa). DK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonaTne o ckopoctu XuMHU4Yeckoi peakuuu. [loHsTne 00 OOpaTHMBIX M HEOOPATUMBIX
XUMHUECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTepOoreHHbIX peakuusx. Ilonsrtue o
karanuze. lloHarne o XxumuueckoM paBHOBecHU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKuCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMU, 3JIEKTPOHHBIN OanaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. CocCTaBleHHE YPaBHEHHH OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX
peaknmii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopus 2MEKTPOIUTHUECKON IUCCOLMALMN. DIEKTPOIMUTH U HEAIEKTPOJINUThL. KaTnoHsl,
QHUOHBI. MexaHu3M JHCCOLMAllMM BELIECTB C pPa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconnanuu. CUIbHBIC U Cla0bIe DJIEKTPOIUTHI.

Peakuuu noHHoro ooMeHa. YcioBUS IPOTEKAaHUS peaKIMii HOHHOrO OOMEHa, MOJHbIE U
COKpallIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIIOT, OCHOBaHHUI M COJel B CBETE
IpEJICTaBICHUH 00 3JIEKTPONIUTHYECKOM aucconuanuy. KadecTBeHHblE peaklMM Ha HOHBI.
ITonsATHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJENSIMM KPHUCTAUINYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTra W anMmasa), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpus),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHMUECKON peaklIuu OT BO3JACHCTBUS pa3IMYHbIX
(bakToOpoB, UCCIIEJOBAHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpoOlEcca JAUCCOIHAINU
KHUCJIOT, IIeio4Ye W cojeil (BO3MOYKHO HCIIOJIb30BAaHHME BHUAEO MAaTEepUaIOB), IMPOBEICHHE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPHU3HAKU MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHueE
ocajika, BBIIEICHHE Tra3a, 00pa3oBaHHWE BOJbI), OIBITOB, HUIIOCTPUPYIOUUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (FOpeHue, peakiu pa3jIokKeHUs, COSAMHEHUS),
pacro3HaBaHHE HEOPraHMYECKHX BELIECTB C IIOMOIIBI0 KAUECTBEHHBIX PEAaKIMM Ha HOHBI,
pellIeHne YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTayibl M MX coeJMHEeHUSA

OOmiasi xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CTpoeHue MU (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XWMHYECKUE CBOKMCTBA Ha MpHUMeEpe XJopa (B3aUMOJCHCTBHE C MeETaJUlaMH, HEMeTaJIaMH,



menoyamu).  XjopoBoaopoa. ConsHas KUCIOTa, XHUMHYECKHE CBOWMCTBA, IOJydYeHUE,
npuMeHeHue. J{eficTBre XJiopa 1 XJI0OpPOBOIOPOIa Ha OPraHu3M YelloBeKa. BaxHen e Xopuabt
U MX HaXO0X/ICHUE B IIPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBoJOpof, CTpoeHue, (uU3MYecKHue M XHUMHUYeckue cBoiicTBa. OKCHIbl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(oOme kak IpeNcTaBUTENs Kilacca KUCJIOT M creuuduyeckue). XHUMHUYECKUE pPeakliuy,
JeKallue B OCHOBE MNPOMBIIUICHHOTO croco0a IMoiydeHusl CepHOi KucioTel. Ilpumenenue
cepHOi KucIoThl. COJIM CepHOI KMCIOTHI, KaUeCTBEHHAs peakuus Ha cyiabpaTt-uoH. Haxoxnenue
ceppl M €€ COeOuHEHHMH B Ipupofe. XHUMHYECKOE 3arpsA3HEHUE OKPYXKAIOWIEH Cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC OXKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
HPEOTBPALICHHUS.

OOmast xapakTepucThka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTENEHH OKHUCICHMs. A30T, pacHpoCcTpaHeHHWe B Hpupoie, (U3UYEcKue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, €ro pU3n4ecKue 1 XUMHUYECKHe
CBOWCTBA, MOJIy4deHUE 1 nMpuMeHeHue. Conu aMMOHHS, X (PU3MUECKUEe U XUMHUECKUE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJydYeHHE,
¢u3nueckue M XMMHUYECKHE CBOWcTBa (0OOmIME Kak TpEACTaBUTENs Kilacca KUCIOT |
cnenuduyeckne). Vcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KayeCTBE MHHEPAIbHBIX
ynoOpeHnil. XUMHU4ecKoe 3arpsi3HeHUe OKpYXKarollled cpejibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHUE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMN
docthopa, pusznyeckue u xummuueckue cporctBa. Oxcun ¢ocdopa (V) u pocdopnas kucnora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

Obmass xapakrtepucTthka 3yeMeHToB [VA-rpynnbl. OcoOE€HHOCTH CTPOEHUsI aTOMOB,
XapaKTEpHBIE CTENIEHH OKUCIEHHs. YTIIEpOJ, aJUIOTPOIHbIE MOIU(PUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusmueckre u XuMUIeckue cBoiictra. Ancopouus. KpyroBopot yriepona B mpupose.
Oxcuppl yraepona, ux (GU3NYecKue U XMMUYECKHE CBOWCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
HOJy4eHHE U NpUMEHEHHEe. DKOJIOTHYECKUe MPoOJIeMbl, CBsi3aHHbIe ¢ okcuaom yriepoaa (1V),
TUIOTe3a I100aJbHOr0 MOTEINIeHUs KJIMMarta, MapHUKOBbI 3¢ dekt. YrompHas kuciora u eé
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, MOJydeHHE M NpuMmeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wMoHBL.  Vcmonb3oBaHue  KapOOHAaTOB B OBITY, MeIUIUHE,
MIPOMBITIIJICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHauaIbHBIE TTOHATHSI 00 OPTraHWYECKHUX BEIIECTBAX KaK O COCAMHEHUSX yTiepoja
(MeTaH, JTaH, OTHJICH, AaleTWJICH, JTAHOJN, TJHIEPHH, YyKCYCHas Kwuciora). I[IpupogHbie
VCTOYHUKU YIJIEBOJOPOAOB (Yroib, MPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX IepepaboTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [IoHATHE O OHOIOTHYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B JKM3HM YeloBeKa. MarepuaiabHOE €IMHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COEAMHEHH.

Kpemuuii, ero ¢usuueckne M XHMMUYECKHE CBOMCTBA, MOJY4YEHHE U MPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupone. OOmme mnpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHHEBOH KuciaoTe. CHIIMKATHI, UX UCIIOJIh30BaHNE B OBITY, B IPOMBINIJICHHOCTH. BaskHeiimme
CTPOUTENbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsr
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU.



Xumuueckuii IKCnepuMeHm:

M3Y4YCHHE 00pa3I[0B HEOPTAHMYECKUX BEIISCTB, CBOMCTB COJISTHON KUCIIOTHI, IIPOBEICHUE
KaueCTBCHHBIX PEAKIUi Ha XJIOPUA-UOHBI M HAOIIOJEHUE MPU3HAKOB MX MPOTECKAHWS, OIBITHI,
oTpaxkaromue (GU3NYECKUe M XUMHUYECKHE CBOICTBA TAJIOTCHOB M MX COCAMHCHHN (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAaKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHaNioB), HaOMIOJeHHEe Tpolecca OOyriMBaHWsA caxapa IOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUYCHHUE XUMHUUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cylb(arT-uoH U HaOIoJIeHHEe NpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (U3MUECKUMH CBOMCTBaMHU a3zoTa, (ocdopa M UX coenuHEHHN
(BO3MOKHO HCIIOJIB30BAaHKUE BUACOMATEPHAIIOB), 00pa3liaMH a30THBIX U (pocOpHBIX yrnoOpeHuH,
MoJlydeHue, coOMpaHue, pacrlo3HaBaHWE W UW3YYCHHE CBOWMCTB aMMHUaKa, IPOBEICHHE
KAYeCTBCHHBIX peaknuid Ha HMOH aMMOHHUsS W Qochar-uoOH W U3yYEeHUE TIPU3HAKOB HX
MPOTEKaHHUs, B3aMMOJICHCTBHE KOHIIEHTPHUPOBAHHOW a30THOM KHUCIOTHI C MeAbI0 (BO3MOKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3Y4YCHHE MOJENeld KPUCTAIMYECKHUX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TMPOIECCOM aaAcopOlMU PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydyeHue, COOMpaHue, pacro3HaBaHUuE
Y W3y4YEHUE CBOMCTB YIJIEKHCIIOTO Tra3a, MpOBEJCHHWE KAaueCTBEHHBIX pEeaklMii Ha KapOoOHAT U
CHUJIMKAT-UOHBl M W3Yy4YCHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIUEH
CHUJIMKATHOW TMPOMBIIIJICHHOCTH, PEIICHUE SKCIEPUMEHTANBHBIX 3a/1au Mo Teme «BakHelue
HEMETAaJUIbl U UX COCTUHEHUS.

MeTaJuibl M UX COeIMHEHUS

OOmiass xapakTepUCTUKAa XHUMHUYECKHUX DJJIEMEHTOB — METAZIOB Ha OCHOBAHUU HX
nosnoxeHus B [lepuoanueckoii cucteme xumuyeckux 3aemMeHToB [[. . MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauiMueckas CBs3b M METAJUIMYEcKas KpUCTaJUIMYecKas
pemeéTka. DIEeKTPOXMUMHUYECKUN psJ HanpsbDKeHUH MeTamioB. Pu3MuecKue U XUMHUYECKUE
cBoicTBa MeTauioB. OOmuMe crocoObl MOJy4eHUsT MeTaylIoB. [oHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBsl (CTallb, YyTYH, TIOPATIOMUHUMN, OpOH32a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[lenounsie MeTawibl: mojoxkeHne B [leprmonnueckoil cucTeMe XMMHYECKUX SJIEMEHTOB
. Y. MenneneeBa, CTpO€HUE UX aTOMOB, HaXOXJACHHUE B npupoae. PU3NYecKue U XMMUYECKHE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[pumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[IlenoyHO3EMENBHBIE METAUIBl MAarHUM W KajlbLM: mosiokeHue B llepuomnueckon
cucreme xumudeckux snemeHToB [[. WM. MenaeneeBa, CTpoeHHME HX aTOMOB, HaXOXICHUE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BakHeimme coennHeHus
KaJbpIus (OKCU, TUAPOKCUA, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmomunHuil: nonoxenue B [lepmoandeckoil cHucTeMe XUMHUYECKHX 3JIEMEHTOB [l
W. MenpeneeBa, CTpOE€HHE aToOMa, HaxoXJeHHE B mpupoae. Puznueckue U XUMHUUYECKUE
CBOIicTBa amoMUHUSA. AMGPOTEpHBIE CBOMCTBA OKCUIA U THAPOKCUAA aTFOMUHUS.

XKenezo: mnonoxenne B Ilepmoanueckoil cucTtemMe XUMUYECKHX dJeMeHTOB [l
W. MengeneeBa, CTpoeHHWE aroMa, HaxoxJeHue B mnpupoae. Dusznueckne U XUMUUYECKUE
cBoicTBa )emne3a. Oxcuasl, TuApokcuabl U conu xkenesa (II) u xxenesa (III), ux cocras, cBoWCTBa
U TIOJTyYEHHE.



Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpa3llaMd METAJUIOB W CIUIABOB, WX (DM3MYECKHMMH CBOWCTBAMH,
U3y4EHUE PEe3yIbTaTOB KOPPO3UM METAIOB (BO3MOXHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUSI OKCU/IA KAIBIUS U HATPHUS ¢ BOJAOU (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), MCCIIEJOBAaHUE CBOMCTB >KECTKOM BOJIbI, Ipollecca TOPEHHUs Keje3a B
KUCIoposie  (BO3MOXKHO — KCIIOJNB30BaHHE  BUIEOMATEpUaOB), TMPU3HAKOB  IPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbls, allOMUHUA, LKMHKA, *kene3a (II) u xenesza
(IIT), menu (I1), HaOmrOIEHKME W OMKMCAHUE MPOLIECCOB OKPAITMBAaHMS TUIAMEHH MOHAMHU HATPHS,
KaJusl U Kayiblusg (BO3MOXHO HCIIOJNIb30BaHKHE BUAEOMATEpUAsIOB), UCCIeA0BaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THIPOKCU/IA IIMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 33]1a4 10
TeMme «BakHeWIe METallJIbl U UX COCIMHEHUS.

XuMus M OKpy:xkamoumas cpeaa

BemectBa u MaTepuaibl B MOBCEIHEBHOM XKU3HM 4esioBeKa. bezonacHoe UCIoap30BaHIE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpu XUMHUYECKHX O0XKOTrax M
OTpaBJICHUSIX.

XuMudeckoe  3arps3HEHHE  OKpyKaroled  cpensl  (mpedenbHas — JIOMyCTUMAas
KOHIeHTpanus Bemiects, ganee — [1/1K). Poxbs xuMuu B penieH# 3K0JI0rH4eCKUX IpoodieM.

Xumuueckuii IKCnepumenm:

n3y4yeHue 00pasIoB MaTepuaoB (CTEKIIO, CIUIaBbl METAJIJIOB, IIOJUMEPHBIE MATEPHAJIBI).

Meoscnpeomemnnie ceasu

Peanuzaiust MeXIpeIMETHBIX CBS3EH MPU U3YyUYEHUU XUMHH B 9 KJlacce OCYIECTBISETCA
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATUH, TaKk U MOHSITHIA,
SABIISIONINXCSI CHCTEMHBIMHU IS OT/ACTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TOHSATHS: HAy4yHBIM (akT, THIOTE3a, 3aKOH, TEOpHS,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIeTTMPOBAHUE, U3MEPEHUE, MOJIEIb, IBJICHHE, TAPHUKOBBINA dPPEKT, TEXHOIOTHS, MAaTEPUAITHI.

dusnka: marepus, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, W30TOIIBI,
paauOaKTUBHOCTh, MOJICKYJA, DJJIGKTPUUECKHH  3apsij, TMPOBOJAHHKH, TMOJYIPOBOIHUKH,
TUICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHHE BEIECTBa, ras,
pacTBOp, pPacTBOPUMOCTh, KPHUCTALIMYECKAss PEMIETKA, CIUIaBbl, (U3UUYECKUE BEIUYUHBI,
€UHULBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, MJIAHETHI, 3BE€3/b1, COTHIIE.

buonorus: ¢orocunres, npixanue, Omocdepa, IKOCUCTEMA, MHHEpaJIbHbIE YIOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuUHEpallbl, TOPHBIE MMOPOJbI, TOJE3HBIC
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3yJIbTaThl OCBOEHMS IPOrpaMMbl OCHOBHOIO oO0mIero oOpa3oBaHUs
JIOCTUTAIOTCS B XOZIe 00Y4YEHUsI XMMUHU B €JUHCTBE Y4E€OHOM M BOCIIUTATEIBHOM 1€ATEIbHOCTH B
COOTBETCTBUM € TPAJAULHMOHHBIMA POCCHUMCKMMM  COLUOKYJIBTYPHBIMH W J[yXOBHO-
HPaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMU B O6H.[CCTB€ npaBuJIaMd U HOpMaMM NOBCIACHUSA U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATU3ALUU O0YYarOIUXCA.

JImuHOCTHBIC PE3YIbTATBI OTpPAXKAarOT T'OTOBHOCTH 06yqalonmxc;1 PYKOBOJACTBOBATLCA
CHUCTEMOM TTO3UTHBHBIX OEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCclHIMpPCHUC OIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMSI:

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U
HAay4yHOMY HAcCJIEIMI0, IIOHUMaHHUs 3HA4YCHHS XMMHUYECKOM HAyKM B JKM3HU COBPEMEHHOIO
oOuiecTBa, CrIOCOOHOCTH BIIAJETh JOCTOBEPHOM HMH(OpManMeld O NepeoBbIX AOCTHXKEHUAX U
OTKPBITUAX MHpOBOfI A OTEYSCTBECHHOM XUMHHU, 3aMHTECPCCOBAHHOCTHU B HAYYHBIX 3HAHUAX 00
yCTpOMCTBE MUpa U OOILECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMSA:

MNpeACTAaBJICHUA O COLOUAJIBHBIX HOpMax MW IMpaBUJIaX MCKIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTMBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOH, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOHN U APYruX BHJAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JIeITEIbHOCTH IIPU BBIOJHEHUH Y4eOHBIX, IIO3HABATENIbHBIX 3a/1a4, BBITOJHECHUU
XUMHUYECKHX SKCIEPUMEHTOB, CO3/1aHUM y4eOHBIX MIPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHUMAHUIO
¥ B3aMMOINOMOIIM B Ipoliecce 3TOM y4eOHOHM JesITeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE
MOBEACHHUEC U IIOCTYIIKHU CBOHUX TOBapHIHeﬁ C NO3HMIOWH HPABCTBCHHBLIX M IMPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCJIEICTBUI IIOCTYIIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MUPOBO33PEHUECKHE  IPEACTABICHUS O BEUIECTBE M XUMUYECKOM  peakluy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUs HAyKH M COCTABIIAIOLIUME OCHOBY JUIS
NOHUMaHMs  CYIIHOCTM HayyHOW KapTUHBI MHUpA, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUA IMPUPOABI, B3AUMOCBA34X 4YEIOBEKA C IPUPOJHOM CPENOil, O PO
XWUMHHU B ITIO3HAHUU 3TUX SaKOHOMepHOCTeﬁ;

IMO3HAaBATCJIbHBIC MOTHBBI, HAIIPABJICHHBIC Ha IMOJTYYCHHEC HOBBIX 3HAaHUH TI0 XHUMHU,
HEOOXOUMBIE I OOBACHEHHS HAOII0IaeMbIX IIPOIIECCOB U SIBJICHWH, ITO3HABATEIIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITEILHOM pabOThI
C y4yeOHBIMHM TEKCTaMH, CIIPABOYHOH JHUTEpaTypod, JOCTYHHBIMH TEXHUUYECKUMH CpPEACTBaMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

MHTEepeC K OOYyYEHHIO U TMO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTh K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJIEHHOCTH U YPOBHs 00yueHUs B JalibHEHIIEM;

4) hopMHUpOBaHUS KYJIbTYPbI 310POBbSI:
OCO3HaHUE LEHHOCTH JKU3HHM, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 370pPOBbI 00pa3 >KM3HU, OCO3HAHME IIOCIECACTBUU U HEMPUSATHE BPEIHBIX



MPUBBIYEK (YMOTPEOJIEHUS aJIKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIIOICHUS
npaBui1 0€30IacHOCTH TpU OOpalleHHH ¢ XMMHUYECKHMMH BEUIECTBAMHU B OBITY M peabHOU
KU3HU;

5) Tpy0BOT0 BOCIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3yYCHHIO MPOEeCcCCuil U Tpyla pa3iuyHOro poja, YBaKEHUE
K TpyAy U pe3yiapTaTaM TPYAOBOM JEATEIbHOCTH, B TOM 4YHUCJIE Ha OCHOBE NPHUMEHEHUS
OpPEeIMETHBIX 3HAHMW 10 XUMHH, OCO3HAaHHBIM BBIOOP HWHIUBUIYAIBHOM TpaeKTOpUU
MPOJODKEHUsST 00pa3oBaHUs € Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpodecCHOHaIbHONU NEATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MIPO(ECCHOHALHON Cpejie;

6) 9KOJIOTNYECKOT0 BOCTIUTAHHUS:

HKOJIOTHYECKH 1€JIecO00pa3HOe OTHOIICHHE K IPUPO/IE KaK HCTOUHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro odpasza *KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3/I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUJl OE30MacCHOT0 MOBEACHUS U paboTe ¢ BelleCTBAMH,
a TaK)K€ B CUTYyALUAX, YTPOKAIOIIKX 30POBbIO U )KU3HU JIOJEH;

CHIOCOOHOCTH TPUMEHSTh 3HAHHS, MOJNy4yaeMble MPH HU3YYCHHHM XUMHH, JJI PELICHUS
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOIHON CPEIIOM, JIJIsl MOBBILICHUS YPOBHS 3KOJIOTHYECKOMN
KYJBTYPBI, OCO3HAHUS TJIO0AIBHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIEM U MyTel WX peIIeHUs
MIOCPEACTBOM METOJIOB XMMMHM, FKOJIOIMUYECKOTO MBILUICHUS, YMEHUSI PYKOBOJCTBOBATHCSI UM B
II03HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocrtaBe meTampeaMETHBIX pe3yNbTAaTOB BBIACISIOT 3HAYUMBIC ISl (POPMUPOBAHUS
MHPOBO33pEHUS OOICHAYYHBIC MOHATUS (3aKOH, TEOpHsl, MPUHIIUI, THMOTEe3a, (PakT, cucTema,
MPOoIIeCC, IKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeMETaxX U MO3BOJIIOT HA OCHOBE 3HAHUM M3 ATUX MPEIMETOB (POPMUPOBATH IIPEICTABICHUE O
IIEJIOCTHOW HAay4YHOW KapTHHE MUpa, U YHUBEpCalIbHbIC y4ueOHbIE ACHCTBUA (ITO3HABATEIbHBIC,
KOMMYHHUKATHBHbBIC, PETYISTUBHBIE), KOTOpble O0eCneurnBalOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
Ba3oBble Jlornueckue AeicTBUA:

v yMEHHMs HCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBINUIEHHS IPU OCBOCHUM 3HAHMIA:
PacKpbIBaTh CMBICI XMMHUYECKUX MOHITUN (BBIAEATH UX XapaKTepHbIe MPU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C IPYTUMH MOHATUSMH ), UCTIOIb30BAaTh MOHATHS IS
OOBSICHEHUS OTJIENbHBIX (DAKTOB M SIBJICHUH, BHIOMPATh OCHOBAHUS U KPUTEPUHU
e KJIacCU(UKAMK  XMMHUYECKMX BEIIECTB W XMMHYECKHUX  PEaKIHid,
yCTaHaBJIMBAaTh MPUYMHHO-CIIEJICTBEHHBIE CBA3M MEXIYy OOBEKTaMHU H3y4YeHHS,
CTPOUTH JIOTHUECKUE PACCYXACHUS (MHAYKTHUBHBIE, 1€yKTUBHBIC, 10 AaHAJIOTUH),
JIeNIaTh BBIBOJIBI U 3aKJIIOUEHUS;

v\ yMeHHe TPHMEHATh B MPOLECCE TIO3HAHWS TIOHATUS (MPEAMETHBIE |
METanpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOIb3yeMbIE B
XMMHH, MpeoOpa3oBbIBaTh IIMPOKO MPHUMEHSEMbIE B XUMHUH MOJEIIbHBIE



MPEACTABICHUS — XMMHUYECKUH 3HAK (CHMBOJI DJIEMEHTA), XUMU4Yeckast opMyna u

ypaBHEHHE XUMHUYECKOW pEaKkIUu — MPH DPEHICHUH Y4eOHO-II03HABATEIbHBIX

3ajad, ¢ Y4ETOM THX MOJIEIBHBIX MPEACTABICHUIN BBIBIATh M XapaKTepU30BaTh

CYIIECTBEHHBIC MPHU3HAKK H3y4aeMbIX OOBEKTOB — XHUMHUYECKUX BEIIECTB U

XUMHYECKUX PEAKIMi, BBISBIATH OONIME 3aKOHOMEPHOCTH, MPUYUHHO-

CIIEICTBEHHBIE CBSI3H U MIPOTUBOPEUHS B H3y4AEMBIX MPOIECCAX U SIBICHUSX.
Ba3oBble uccienoBarejabcKue NeicTBUA .

v\ yMeHHME HCIIOJb30BaTh IMOCTABJIEHHBIE BONPOCHl B KauyeCTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe€ B KayecTBE OCHOBBI i (OPMUPOBAHUS TUIOTE3bl IO
MIPOBEPKE MPABIILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA,

v npuoOpeTeHHE OIbITa 10 IUIAHUPOBAHUIO, OPraHU3al[Md W  I[POBEICHUIO
YYCHHUYECKUX OKCIIEPHUMEHTOB, YMEHHME HaONoJaTh 3a XOJOM Ipolecca,
CaMOCTOSITENILHO TPOTHO3MPOBATH €T0 Pe3yNbTaT, (OPMYITHPOBATH 000OIIECHHS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICOBAHMS, COCTABIATH OTUET
0 MPOJIeIaHHOM paboTe.

PabGora ¢ undgopmanmeii:

v\ yMeHHe BbIOMpaTh, aHAJIM3UPOBAaTh W HMHTEPIPETHPOBATH HMHPOPMAIUIO
Pa3NUYHBIX BUIOB U (HOPM MPEICTABICHHUS, ITOJy4aeMYIO U3 Pa3HBIX HCTOYHHKOB
(HaygHO-TIONTYJISIpHAsE  JTUTEpaTypa XUMHUYECKOTO COJAEP)KaHUs, CIPAaBOYHBIC
nocodusi, pecypcbl MHTepHETa), KPUTUYECKHA OLIEHUBATh IMPOTUBOPEUYUBYIO H
HEJOCTOBEPHYIO HHPOPMAITHUIO;

v\ yMEHHE MPUMEHATH PA3IMYHBIE METOIBI W 3alpochl IPH IOUCKE M O0TOOpE
MH(OPMALIUM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX [UIsl BBIOJHEHUS
y4eOHBIX ¥ MO3HABATEIBHBIX 3a]1a4 ONPEIEIEHHOT0 THIIA, TPHOOPETEHHE OMbITa B
o0jacTd HCMONb30BaHHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBIIQJICHHE KYJIbTYPOH aKTUBHOTO HWCIONB30BAHMS PA3JIMYHBIX TOUCKOBBIX
CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHMAIBbHYIO (OPMY TpEICTaBICHUS
nHGOpPMAIIMM W WUTIOCTPHPOBATH pEIIaeMble 3a/laud HECIOXHBIMH CXEMaMH,
auarpammamu, JpyrumMu popmamu rpaduku U UX KOMOMHAIUSIMU;

v/ yMeHHME HCIOJb30BaTh M  aHAIM3UpOBaTh B  Tpolecce  y4eOHOM |
UCCIIEIOBATENECKON JAeITeNbHOCTH WH(OPMALIUIO O BIMSIHUM MPOMBIILIIEHHOCTH,
CEeNIbCKOTO XO3SHCTBA M TPAHCIOpPTAa HA COCTOSIHHE OKPYKAIOILIEH MpUpOTHOM
CpEIBl.

KoMMyHuKaTHBHBIEC YyHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUA:

v yMeHHMs 3a/1aBaTh BONPOCH! (B XOje jauajiora U (WiM) JUCKYCCUH) IO CYLIECTBY
oOcyxmaemMoii Tembl, (OPMYIUPOBATH CBOM TIPEAJIOKEHHS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEJIOKEHHOM 3a1a4u;

v’ yMeHHs TPEJCTABIATh MONyUYEHHBIC PE3yJIbTaThl MO3HABATEIBHON JEITEIbHOCTH
B YCTHBIX W THMCbMEHHBIX TEKCTaX; [JelaTh IPE3CHTALNI0 PE3YJIbTaTOB
BBIMIOJIHEHUSI ~ XMMHYECKOTO  JKCIEepUMeHTa  (J1abopaTOpHOTO  OMbITa,
nabopaTopHOIl pabOTHI MO MCCIETOBAHUIO CBOWCTB BEILIECTB, YUEOHOTO MTPOEKTA);

v\ yMeHHMs y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMH B  COBMECTHOM
MO3HABATENIbHOM M HCCIIEOBATeNbCKOM  JAESITEIbHOCTH IPU  PELIeHUU
BO3HUKAIOMIUX MpoOJeM Ha OCHOBE yu€Ta OOLIMX HHTEPECOB U COIJIACOBAHUS
NO3ULIMN (00CYXJIeHHs, OOMEH MHEHHMSMHU, «MO3TOBBIE HITYPMBbD», KOOpAUHALNS



COBMECTHBIX JICWCTBUI, OIpElNeNeHue KpPUTEPUEB 110 OIICHKE KayecTBa
BEITIOJTHEHHOU PabOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepcabHble Y4eOHbIe AelicTBUA:

v\ yMEHHE CaMOCTOSTENLHO ONPENENATh LEId JEATEIbHOCTH, IUIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NesATEIbHOCTh, BEIOMpATh Hanbosee 23(hPeKTUBHBIC CIIOCOOBI pelIeHUsT YICOHBIX U
MO3HABATENbHBIX 3a/1a4, CaMOCTOSATEIbHO COCTaBISATh WM KOPPEKTHPOBATH
IIPEIJIOKEHHBIM QJITOPUTM JEUCTBUM IIPU BBIIOJHEHUM 33JaHUA C Y4ETOM
MOJTyYeHUsI HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHAX,
OLIEHUBATh COOTBETCTBHE IMOJYYEHHOTO pe3yibTaTa 3asBICHHON LENH, YMEHUE
WCTOJIb30BATh M aHAIM3UPOBATh KOHTEKCTHI, MPE/IIaraeMble B YCIIOBHH 33JaHH.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yibTATOB [0 OCBOCHHMIO O0OS3aTEIBHOTO COJEPIKAHUA,
YCTaHOBJIEHHOTO JaHHOM (enepanpHOil pabodeil mporpaMMoil, BBIAEISIOT: OCBOEHHBIC
oOydJarmuMucs Hay4YHble 3HAHUS, YMEHHS U CHOCOOBI JIeHCTBUH, crenududeckue Uit
npeIMeTHOM o0nacTu «XUMHUS», BUIBl JAEATEIBHOCTH TO TMOIYYSHHIO HOBOTO 3HAHHUS, €ro
UHTEPIIPETAIMU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYaI[HsX.

K xoHny oOyuenus B 8 kiacce mpeaMeTHbIE pe3ysibTaThl HA 0a30BOM YpOBHE JIOJIKHBI
oTpaxaTb c(HOPMUPOBAHHOCTh Yy OOYUaIOIIUXCSl YMEHUI:

. PacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHX IOHSITHH: aTOM, MOJEKYIa,
XUMHUYECKHH 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMECh (OJHOPOAHAS U
HEOJIHOPO/IHAsA), BAJEHTHOCTb, OTHOCHUTENIbHAs aTOMHAas U MOJIEKYJspHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi 10JIsl XUMUYECKOTO JIEMEHTA B
COCMHEHUHU,  MOJIIpHbIE  00BEM,  OKCHJA,  KHCIOTa,  OCHOBaHME,  COJb,
3JIEKTPOOTPHULIATENIHOCTD, CTENEHb OKHUCICHHS, XUMHUECKas peakius, Kiaccupukanus
peaxkiuii: peakiiui COECIUHEHUS, PEaKlUu Pa3IoKEHUs, PeaklUU 3aMEeLIeHUs], PeaKun
oOMeHa, 7K30- U SHJOTEPMHUYECKHE peaKlUH, TEIIoBoM 3¢ (deKT peakuuu, spo aroma,
JJIEKTPOHHBIA CJOW aToMa, aTOMHas OpOuTalb, pPagUyC aToMa, XHUMHUYEcKas CBSI3b,
NOJIIpHAasl W HEINOJIApHAas KOBAJIECHTHAs CBsA3b, MOHHAs CBS3b, MOH, KATHUOH, aHUOH,
pacTBOp, MaccoBas JI0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

. WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHYECKMX MOHATHH H
IIPUMEHSTDH 3TH MOHATHUS IPU ONMCAHUN BEUIECTB U UX MPEBPAILCHUN;

. HCIIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJsi COCTaBiieHus (opmyn
BEIIIECTB U YPABHCHUN XUMUUYECKUX PEAKIIHIL;

. OTIpe/IeIISATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHUSX,
CTENEHb OKUCIICHUS AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAJUIEKHOCTh BEIIECTB K



onpeAenéHHOMY KJacCy COEAMHEHMH 1o ¢opMynaM, BHJI XHUMHYECKOH CBS3H
(xoBasIeHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCIMHECHUSIX;

. packpeiBaTh cwmbicil  [lepuonnueckoro 3akona JI. . Menneneesa:
JEMOHCTPUPOBaTh INOHMMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHX
2JIEMEHTOB OT UX NoJIoKeHUs B llepuonnyeckoil cucreme, 3aKOHOB COXPAHEHHUSI MaccChl
BEILECTB, IOCTOSIHCTBA COCTABA, ATOMHO-MOJIEKYJIIPHOTO YYEHHUs, 3aKOHAa ABOraipo;

. ONMMCHIBATH M XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuonnyeckoit
CUCTEMbl XHUMHUYECKHX DJIEMEHTOB: pa3MyaTh MOHATHS «riaBHas mnoarpynmna (A-
rpymmna)» u «mnobouyHas mnoxarpynna (b-rpymnma)», Mameie W OoJIbIIME TICPHOIBI,
COOTHOCHTb O0O3Ha4YeHHUs, KOTOpble uUMeroTcs B Tabnmue «llepmogmueckas cucrema
XuMuueckux aemeHToB . . MenneneeBa» ¢ 4uCI0BBIMY XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XHMHYECKHUX JJIEMEHTOB (COCTaB W 3apsj sijpa, o0Ilee YHCIO 3JCKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

. KJIacCU(UIIUPOBATh XUMHUECKHE DJIEMEHTHl, HEOPTraHUUECKUE BEIEeCTBa,
XUMHUYECKHE peakiuu (10 YMCIy M COCTaBY YYAaCTBYIOIIMX B PEAKIUU BEIIECTB, IO
TerioBomMy b heKry);

. XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWMCTBA BEIIECTB
pPa3IUYHBIX KJIacCOB, MOATBEPXK/as ONUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX ypaBHEHUI
COOTBETCTBYIOILIUX XUMUYECKUX PEaKIUil;

. IIPOrHO3MPOBATh CBOMCTBA BELECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOKHOCTH MPOTEKAHMSI XUMUYECKHUX IIPEBPAILIEHUN B Pa3IMUHbIX YCIOBUSIX;

. BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIDHYO W MOJISIPHYIO  MaccChl
BEIIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO dJIeMEHTa 10 opMyJie COeTUHEHUS, MACCOBYIO
JIOJIXO BELIECTBA B PaCTBOPE, POBOJIUTH PACUYETHI 10 YPABHEHUIO XMMHUUECKON PEaKIINH;

. MIPUMEHSTh OCHOBHBIE ONEPALIUN MBICIUTENBHON JESITEIBHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, OO0OOIEHHE, CHUCTEeMaTH3alUIo, KIacCU(UKAIMIO, BBISBICHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H — I M3y4EHHUS CBOMCTB BEUIECTB M XMMHUYECKHUX
peakuuii, ecTeCTBEHHO-HAY4HbIE METOJbl IO3HAHUS — HaONI0/IeHHe, H3MEpEeHHUe,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEATIbHBIN U MBICJICHHBIN);

. CIeAOBaTh  MpaBWiaM  TMOJb30BAaHUS  XMUMUYECKOW  MOCYIOM U
7a00paTOpHBIM O00OpYAOBAaHUEM, a TaKXKe NpaBWiIaM oOOpalleHHs C BEIIECTBAMU B
COOTBETCTBUHM C MHCTPYKLHUSAMH I10 BBIMOJHEHUIO JJAOOPATOPHBIX XMMHUYECKHX OIBITOB
[0 TOJYYEHHI0O U COOMpPAHHIO Ta3000pa3HBIX BEIIECTB (BOJOpPOJA M KHUCIOPOJa),
IIPUTOTOBJIEHUIO PACTBOPOB C OIIPENEIEHHON MAaCCOBOM J0JI€W paCTBOPEHHOTO BELIECTBA,
IUIAHUPOBATh M MPOBOAUTH XUMHUYECKHE IKCIEPHUMEHTHI MO pacro3HaBaHUIO PacTBOPOB
Hiesouel M KUCIOT C MOMOUIbI0 MHAUKATOPOB (JIakMycC, (peHOIPTaNenH, METUJIOPAHXK U

JpyTue).

K xonuy oOyueHus B 9 kJiacce mpeMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

. pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKMX TIOHATUH: XHMHUUYECKUUN

JJIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHUOH, IIPOCTOE BEILECTBO, CJI0KHOE BELIECTBO,

BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIEHMS, XUMHUYECKas peakius,

XUMHYECKasl CBA3b, TEIUIOBOM 3¢ (deKT peakiuu, Moyib, MOJSPHBIA 00BEM, pacTBOp,

JJIEKTPOJIMUTHI, HEVIEKTPOIUTHI, IIEKTPOJIUTHYECKAs IUCCOLUALNS, PEAKLIMH HOHHOTO



oOMeHa, KaTaau3aTop, XHMHYECKOe PaBHOBECHE, 0OpaTUMbIe U HEOOpaTUMBIC PEAKIINH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIIMU, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCIECHUE
U BOCCTaHOBIICHUE, AUIOTPONHS, aM(OTEPHOCTh, XWMHUYECKasi CBs3b (KOBaJICHTHas,
MOHHAsl, METAJUIMYecKas), KpUCTauInyecKass pemérka, KOppo3us METAJUIOB, CILIABBI,
CKOpPOCTb XMMHMYECKOM pEakUuu, MpeAesbHo jponycrumas KoHueHrpauusa 11K
BEILECTBA;

. WJUTFOCTPUPOBATH  B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKUX TOHATHH U
MPUMEHSATH 3TU NOHATHUS IPU ONKUCAHUU BEILIECTB U MX MPEBPAILCHUI;

. WCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHKY JJsi COCTaBiieHus (opmyi
BEILIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUIL;

. ONPEJIEATh BAJIGHTHOCTh U CTEMEHb OKUCIICHUS] XUMUUECKUX 3JIEMEHTOB B
COEIMHEHUAX Pa3JIM4YHOI0 COCTaBa, IPUHAJUIEKHOCTD BELECTB K ONPEACIEHHOMY KIIAcCy
coenquHeHUN 10 (QopmynaMm, BUI XUMHUYECKOW CBsI3M (KOBAJICHTHAs, WOHHAs,
METaJIJIMYecKasl) B HEOPraHMYeCKHX COCAMHEHUAX, 3aps] HOHA 10 XHUMUYECKOU
dbopmyrne, xapakTep cpelbl B BOJHBIX PAacTBOpPAX HEOPIaHUYECKUX COCAMHEHUH, THII
KPUCTAJUIMYECKON pelIETKA KOHKPETHOIO BEILIECTBA;

. packpeiBaTh cMmbica [lepuonnueckoro 3akona JI. WM. MenpeneeBa u
JEMOHCTPHUPOBATh €r0 TIOHUMAaHUE: ONMUCHIBATh M XapaKTEePH30BaTh TAOIUYHYIO GopMy
[lepponnueckold CHUCTEMBI XUMHUYECKUX OJEMEHTOB: pAa3jN4aTh IMOHATHS «TJIaBHAsS
noarpynna (A-rpymma)» u «mobouyHas monarpymma (b-rpymma)», maneie u Oonbine
NepUObl, COOTHOCUTh 0003HAYEHMS, KOTOPbIE MUMEIOTCS B MEPUOJUYECKON Tabiuue, ¢
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XHMHYECKUX JJIEMEHTOB (COCTaB H
3apsij sapa, oolIee YUCIo AJNEKTPOHOB M paclpepeNieHue UX MO 3JIEKTPOHHBIM CIOSIM),
OO0BSACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCTUHEHHIA
B [IpeiesIax MajbIX NEPUOJOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;

. KJIacCU(UIIUPOBATh XUMHUECKHE DJIEMEHTHI, HEOPTraHMYECKHUE BEIeCTBa,
XUMUYECKHE PEeaKIu (M0 YUCITY W COCTaBy YYACTBYIOIIMX B PEAKIMHM BEIIECTB, IO
TeroBoMy 3 (PEeKTy, M0 U3MEHEHUIO CTETICHEH OKUCICHUS XUMUYECKHUX JIEMEHTOB);

. XapaKTepu30BaTh (ONMUCHIBATh) OOIMIME U cHenupUYECKHe XUMHUYECKHE
CBOMCTBA TMPOCTBIX M CIOXHBIX BEIIECTB, NOJATBEPXKIas ONUCAHWE MPUMEpaMu
MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLIUN;

. COCTABJISITh YPABHEHMS DIJIEKTPOJIUTHYECKON JIHCCOLMALNU  KHUCIOT,
mieiouei M coliei, MOJHbIE W COKpalIHHBbIE ypaBHEHUS PEaKIMil MOHHOTO OOMeHa,
YpaBHEHUsl PEaKUUid, MOATBEPKIAIOLIUX CYIIECTBOBAHUE T€HETHMUECKOW CBSI3U MEXKAY
BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

. pacKpbIBaTh  CYIIHOCTh OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca STUX peaKiuii;

. MMPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOEHUS,
BO3MOKHOCTH IIPOTEKAHUS XUMHUUECKUX MPEBPALIEHUHN B PA3TUYHBIX YCIOBUSX;

. BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO — MaccChl
BEIIIECTB, MACCOBYIO JIOJO0 XMMHYECKOTO JIeMEHTa 10 (opMysie COeNHEHHs], MACCOBYIO
JIOJIIO BEIECTBA B PaCTBOPE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKOUN peaKIlny;

. coOJro1aTh MpaBwjia  MOJb30BAHUS  XUMHYECKOW  TMOCYAOU "
nabopaTopHbIM 000Opy/AOBaHHMEM, a TakKe IMpaBWiia OOpalleHHs C BEIIeCTBAMH B
COOTBETCTBUHU C MHCTPYKIIUSIMHU TIO BBIMOJTHEHHUIO JaOOPATOPHBIX XUMHUYECKUX OTBITOB
0 TIOJTYYEHUIO M COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);



. NPOBOAWTH  PEAKIMH, MOATBEP)KAAIONINE  KAYECTBEHHBIH  COCTaB
pa3MUYHBIX BEIIECTB: PpAClO3HABAaTh OINBITHBIM IMYTEM XJIOPHI-, OpPOMHI-, HOAW-,
kapOonar-, ¢pocar-, cuiaMkar-, cyabdpar-, FTHIPOKCUA-UOHBI, KATHOHBI AMMOHHS ¥ MOHBI
U3y4YCHHBIX METAJUIOB, IPHCYTCTBYIOIIME B BOJIHBIX pacTBOpax HEOPraHUYECKUX
BEIIECTB;

. INPUMEHSATh OCHOBHBIC OIEPAlUU MBICIUTEIBHON AEATEIBHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, O00OOIIEHHe, CHUCTEMAaTHU3alMI0, BBIABICHHUE NPUYNHHO-
CIIC/ICTBEHHBIX CBSI3€ — IUIi M3y4YCHUS CBOWCTB BEUIECTB M XHUMHUYECKUX PEaKIUH,
€CTECTBEHHO-HAay4YHbIC METOBI MO3HAHUS — HAOJIOACHUE, U3MEPEHUE, MOJICIINPOBAHUE,
HKCIEPUMEHT (peaibHbINl U MBICICHHBI).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

HanmenoBanmne pasaciioB U TEM IIpOTrpaMMbI

KomngectBo yacos

m/m Bcero Kontp |[IpakTnueckue
OJIbHBIE | paOOTHI
paboThI

1.1| Xumust — BaxkHasi 00J1aCTh €CTECTBO3ZHAHUS U 5 2

MIPAKTUYECKON JAESITEIbHOCTH YeJI0BeKa
1.2|BemecTBa 1 XUMHYECKHE PEAKITUN 15 1
Wroro no pazueny 20
2.1|Bo3nyx. Kucnopon. Ilonsrue 06 okcumax 6
2.2|Bonopon. [ToHsiTHEe 0 KUCIOTAaX U COJISIX 8
2.3|Bopa. PactBopsl. [TonsiTHe 00 OCHOBaHUSIX 5 1
2.4|OcHOBHBIE KJIaCCHl HCOPTAHUYECKUX COCTMHECHUI 11 1
Hroro o pazneny 30
3.1|Ilepunoanueckuii 3akoH u Ileprognueckas cucrema |7
xumudeckux snemenToB J1. . Meneneena.
CtpoeHue aToma

3.2| Xumudeckasi cBsi3zb. OKHCIUTEIEHO- 8 2
BOCCTaHOBUTEJIbHBIE PEAKIIUU

Uroro no pazueny 15

PesepBHOe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME |68 5 5




9 KJIACC

Ne |HaumeHoBaHue pa3zienoB U TeM KonuuecTBo yacos
n/n porpamMBl Bcero  |[Konrponbnsie |IIpakruueckue
paboThI paboThI
1.1|IToBTOpEeHuE U yriayOaeHne 3HaHUIH S) 1
OCHOBHBIX pa3/esioB Kypca 8 kiacca
1.2|OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4
peaxiuit
1.3| DnexTponuTUYecKas JUCCOIHAITHS. 8 1 1
XUMHUYECKUE PEeaKlui B pacTBOPax
Wroro no pazaeny 17
2.1|O0mas xapakTepuCTUKa XUMUYECKUX 4 1
sneMeHTOB VIIA-rpynmnsl. ["anorenst
2.2|001mas XxapakTepUCTHKA XUMUYECKUX 6
anemeHToB VIA-rpynmnsl. Cepa u eé
COETMHEHUS
2.3|O01mas xapakTepUCTHKa XUMUYECKUX 7 1
aneMeHToB VA-rpymisl. A30t, pochop u
UX COEIMHEHUS
2.4|001mas XxapakTepUCTHKA XUMUYECKUX 8 1 2
aseMeHTOB IVA-rpynmnsl. Yrnepon u
KPEMHUI U UX COSAMHEHUS
Hroro no pazneny 25 ‘
3.1/ O6mmue cBoiicTBa METAIIOB 4
3.2| Baxkneiimnmme MeTamwibl 1 UX COEIUHEHUS 16 1 2
Htoro 1o pasneny 20 ‘
4.1 ‘ Beniectsa 1 MaTepualibl B )KU3HU YEJIOBEKA 3 ‘
Hroro 1o pasneny 3 ‘
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

ITPOTPAMME




ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJBbHOM ITPOTPAMMBI

8 KUIACC

Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOIM

NPOBepPsIeMOro .
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

pe3yJbTara

1 ITo Teme: «IlepBOHaYanbHbIE XUMHYECKUE ITOHITUSD)
pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX ITOHATHI: aTOM, MOJIEKYJIa,
XUMHUYECKHH JIEMEHT, IIPOCTOE BELIECTBO, CII0KHOE BELIECTBO, CMEChH
(ogHOpPO/AHAs M HEOTHOPOHAA), BAJICHTHOCTh, OTHOCUTEJIbHASI AaTOMHAs U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAs Macca,

11 MaccoBas J10J11 XMMUYECKOT'0 3JIEMEHTa B COEJUHEHUHN, MOJISIPHBII

' 00BEM, XUMHUYECKas peaklys, KJIacCCU(PUKALUA PEaKLIUi: peakuu

COEIMHEHMS, pEaKLIUU PA3JI0KEHUS, PEAKIIMH 3aMELLEHUs, peaKLIuu
o0MeHa, 3K30- ¥ SHIOTEPMHUYECKUE PEaKIiy, TETI0BOH 3 dekT peakunmu,
pacTBoOp, MaccoBas A0S BellecTBa (IPOLIEHTHAs KOHLEHTpaLus) B
pacTtBope

12 WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MTOHATUH U

' IPUMEHSATH 3TH MOHATUS IPU OMMCAHUU BEILECTB U UX MPEBpaILCHHH
13 UCTIOJIB30BAaTh XUMUYECKYIO CUMBOJIUKY IS COCTABJICHUS (OPMYIT

' BEILECTB U YPABHEHUN XUMUYECKUX PEAKLUN
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MACChI BEIIECTB, IIOCTOSIHCTBA

' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yY€HUs, 3aKOHa ABOraipo
1.5 OTpeNieNATh BaJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX
16 KJIAaCCU(UIIUPOBATh XUMUYECKUE PEAKIINU (10 YUCIY U COCTaBY

' YUYacCTBYIOIIMX B PEAKIMH BEILIECTB, 10 TETIOBOMY 3PEKTY)

17 BBIUHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl

' BEIIECTB
18 BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1o (popmyrie

' COEMHEHNS,

1.9 BBIUHCIISTH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
110 IPUMEHATh €CTECTBEHHOHAYYHBIE METO/IbI TO3HAHUS — HAOIIOICHNUE,

' U3MEpEeHne, MOJICTMPOBAHUE, SKCIICPUMEHT (PEabHbIM U MBICIIEHHBIN)
2 ITo Teme: «BaxxHeiine npeaCTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»
91 pPacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSATHI: OKCHUJI, KUCIIOTA,

' OCHOBaHHME, COJIb
99 ONPEAEIATh NPUHAIEKHOCTD BELLIECTB K ONPEACIEHHOMY Kilaccy

' coeqiHeHuH Mo Gopmyam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBOWCTBA BEIIECTB
2.4 Pa3IMYHBIX KJIACCOB, TOATBEPK/1asi ONMCAHUE TPUMEpPaAMH

MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUIM
2.5 MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX




Kon
NpoBepPsAEeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

KaueCTBEHHOT'0 COCTaBa, BOBMOKHOCTHU MPOTEKAHUS XUMUYECKUX
MIPEBPALICHUI B PA3TUYHBIX YCIOBUSAX

2.6

CJICZIOBATh MPABUJIAM IT0JIb30BaHUSI XUMHUECKOU TIOCY IO 1
1a00paTOPHEIM 000PYIOBAHKEM, a TAKXKE MMPaBUIaM OOpaIICHUS C
BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIMSIMU IO BHITTOJIHEHUIO
71a00paTOPHBIX XMMHYECKUX OIBITOB O MOJTYYCHHUIO U COOUPAHUIO
ra3000pa3HbIX BEHIECTB (BOJOPO/Ia U KUCIOPOa), IPUTOTOBICHUIO
PacTBOPOB € ONPEEIEHHON MAaCCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA,
TUTAHUPOBATh U IPOBOJUTH XMMUYECKHE IKCIICPUMEHTBI

10 PAacIO3HABAHUIO PACTBOPOB MICIIOYEH U KUCIIOT C TIOMOIIBIO
WHJMKATOPOB (JakMyc, ¢heHondraaert, METUIOPAHK U APYTHE)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN peaKIuu

ITo Teme: «Ilepnoanueckuii 3akoH u Ilepuoauueckas cucrema
xumnueckux 3nemenTos /1. 1. MenneneeBa. CTpoeHre aTOMOB.
Xumnyeckas cBsi3b. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKLIUN

3.1

PacKpBIBATh CMbICII OCHOBHBIX XMMUYECKHX MOHATHIH: PO aToMa,
JIEKTPOHHBIN CJIOH aToMa, aTOMHasi OpOUTalb, panyC aTOMa,
XUMHYECKasl CBS3b, MOJSIPHAs U HEMOJSPHAs KOBAJICHTHAS CBS3b,
AJEKTPOOTPHULATEIbHOCTh, HOHHAS CBSA3b, UOH, KATUOH, AaHUOH, CTENIEHb
OKHCJIEHUS

3.2

KJ'IaCCI/I(l)I/II_II/IpOBaTB XUMHUYCCKUC 3JICMCHTEI

3.3

ONMCHIBATh M XapaKTepru3oBaTh TabauuHyto popmy lleproanueckoit
CUCTEMbI XUMHUYECKUX 3JIEMEHTOB: PA3JINYaTh MOHATHUS «TJIaBHAS
noarpynna (Arpynna)» u «obounas noarpynna (brpymma)y, «vmansie»
U «OOJIBIINE» IEPUOBI

3.4

packpsiBaTh cMbIch Ilepuoanueckoro 3akona /.M. Menaeneesa:
JIEMOHCTPUPOBATH TOHUMAHUE TIEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XMMHMYECKHX 3JIEMEHTOB OT UX I0JI0KEHUA B [lepuoanueckoii cucreme

3.5

COOTHOCHUTH 0003HAaYEeHMsI, KOTOPbIE UMEIOTCA B Ta0JInLIEe
«Ilepnognyeckas cucreMa xuMuueckux anemeHToB .M. MenneneeBay» ¢
YHCIOBBIMU XaPAKTCPUCTHKAMH CTPOCHHUA aTOMOB XUMHUYCCKUX
9JIEMEHTOB (COCTaB U 3aps] s/ipa, 00IIee YUCIIO FITEKTPOHOB

U PACIIPENEICHUE UX 110 DIEKTPOHHBIM CIIOSIM)

3.6

ONpeACIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 61/IHapHBIX COCAUMHCHUAX

3.7

OTIpEeeNATh BUJ XUMUYECKON CBSA3M (KOBAJICHTHAsI U MOHHAS)
B HEOPTaHUYECKUX COCIUHEHUSAX




9 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbHOI MPOrPAMMbI OCHOBHOT'O 00111er0 00pa30BaHus

Ilo Teme: «BeniecTBo M XUMHYECKast peaKnusi»

11

PaCKpBIBaTh CMBICII OCHOBHBIX XUMUYECKHUX ITOHATUI: PacTBOp,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JICKTPOIUTHYECKAs AUCCOLMALINS,
peaxkuyu MOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOE PaBHOBECHE,
oOpaTtumble 1 HEOOPATUMBIE PEAKIIUH, OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU, OKUCIIUTEIIb, BOCCTAHOBUTEND, OKMCIICHHUE
Y BOCCTAHOBJIEHUE, AIJIOTPOIHS, aM(POTEPHOCTh, XUMUUECKAs! CBSI3b
(KOBaJIeHTHasi, MOHHAs!, METAJUIMYECKas ), KpUCTAIIINUECKas peIiéTKa,
CIUIaBbI, CKOPOCTb XMMHUUYECKON PEaKIIUH

1.2

HWIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKHUX MMOHATHH U
MIPUMCHATDH 3TU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

13

COCTABJISITh YPABHEHHUS SJIEKTPOIUTUUECKON TUCCOLMUALIMM KUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPALLEHHBIE YPABHEHHUS PEAKLIUI
HOHHOIr0 oOMeHa

14

PaCKpBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIpOBOAUTH paC‘IéTH 10 YPaBHCHUIO XHUMHYECKOMU pe€aKnuu

IIo Temam: «HemeTamnsl U uX coeauHEeHU» U «MeTaibl U uxX
COCOUHCHUSA

2.1

XapaKTepU30BaTh (OMHUCHIBATH) OOIINE U CTICIIH(UUECKUE XUMUYECKHE
CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, MTOATBEPIK/Iasi ONTUCAHNE
MIpUMEpaMH MOJIEKYJISIPHBIX Y MOHHBIX YPABHEHHI COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUi

2.2

COCTaBJISITh YpPAaBHCHUSA peaKLIPIfI, MNOATBCPKKAAOIUX CYHICCTBOBAHHNC
TeHETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

2.3

MPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTHU OT UX CTPOCHUS,
BO3MOYKHOCTH MPOTEKAHUS XUMHUYECKHUX MPEBPALICHUHN B PA3JIMYHBIX
YCIIOBHSIX

2.4

CJIeZIOBATh MpaBHJIaM IOJIb30BAaHUS XUMHUECKON TIOCY 10U U
71a0opaTOpHBIM 000pyIOBaHUEM, a TAKXKe MTPpaBUIaM OOpalleHHs ¢
BCIIECCTBAMH B COOTBECTCTBHUU C MHCTPYKIUAMMU I10 BBIIIOJTHCHUTO
J'Ia60paTOpHI)IX XUMHYCCKHUX OIIBITOB I10 IMMOJYYCHUIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

MIPOBOJIUTH PEAKIIMHU, TOATBEPKIAIOIINE KaueCTBEHHBIH COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMUTI,
uou, KapooHat, pocdar, cumukart, cyabpar, THIPOKCHIANOHBI,
KaTHOHBI aMMOHHUSI, HOHBI U3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOLINE B
BOJIHBIX PAaCTBOPAaX HEOPTaHWYECKHUX BEIIECTB

ITo Teme: «XuMHS U OKpY’KarOIas Cpenay

pacKpbIBaTh CMBIC]I OCHOBHBIX XuMuueckux nousatuid: [1JIK BemecTsa;




Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOCHHS OCHOBHOM

NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOT'O 00111eT0 00pa30BaHUs
pe3yjabTara
KOPPO3Hsl METAIJIOB
MIPUMEHATH OCHOBHBIE OI€pAlliU MBICIIUTEIILHON JAESITEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, 000011IeHne, CUCTeMaTH3allUIO0, BbISIBIICHUE MTPU-
3.2 YUHHO-CJICJICTBEHHBIX CBSI3€U — JJI1 U3yYEHHUS CBOWCTB BEIIECTB U
' XUMHUYECKUX PEaKIUi; €CTeCTBEHHOHAYYHbIE METO/IbI IO3HAHUS — Ha-
0JIr0/IeHNEe, U3MEPEHHUE, MOJICITUPOBAHNE, SKCIIEPUMEHT (peaibHbIN U
MBICJICHHBIN )
HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA
8 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 [lepBoHavyasIbHBIE XUMUYECKUE TTOHATHUSA
11 [Ipeamer xumun. Posb XMMUM B AKU3HU Y€IOBEKA. XMMHUA B CUCTEME HayK. Tena
' U BemecTBa. PU3NUeCKre CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE BEIIECTB
12 [TonsiTue 0 MeTo/Iax Mo3HaHUs B XuMuU. YucTteie BeniecTBa U cmecu. Criocoobl
' pazzeneHust cMecen
13 ATOMBI U MOJIEKYJIbl. XUMHUUYECKHE 3JIEMEHThI. CHMBOJIBI XUMHUYECKHUX
' sneMeHTOB. [IpocThie U C0KHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE
Xumuueckas popmysa. BaaeHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
14 MOCTOSTHCTBA cocTaBa BeniecTB. OTHOCHUTENbHAs aTOMHast Macca. OTHOCUTETbHAS

MOJICKYJIApHas Macca. MaccoBas 10JIsI XUMHYECKOI'0 3JIEMEHTA B COCTUHCHHUH

Konnuectso BemecTBa. Monb. MoisipHas macca. B3auMocBs3b KOJIMYECTBA,
1.5 Macchl U YMcia CTPYKTYPHBIX €AMHUI] BelecTBa. PacuéTsl mo gpopmynam
XUMHUYECKHX COCIUHEHUU

Pu3NYeCcKUe U XUMHYECKUE SIBJICHUSA. XUMHAUYECKAs PEAaKIUsA U €€ IPU3HAKH.
1.6 3aKOH COXpaHEHMsI MacChl BELIECTB. XUMHUecKue ypaBHeHus. Kinaccuduxarus
XUMHYECKHUX PEaKIUi (COeTUHEHUs, pa3IoKEHUs, 3aMeIlleHus, OOMeHa)

XUMHUYECKUI HKCTIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCYA0H, C IPaBUIAMHU
paboThI B 1abopaTopuu U MpuéMaMu 0OpalieHus ¢ 1a00paTopHbIM
00opy/i0BaHUEM, U3yUEHUE U ONUCaHKe (PU3NUYECKUX CBOMCTB 00pa3ilioB
HEOPTraHWYECKHUX BEIIECTB, HaOM0IeHNe (PU3UIECKUX (TUIaBJIEHUE BOCKA, TAsTHHE
JbJa, pacTUpaHHE caxapa B CTYIKe, KUIIEHUEe U KOHIEHCAIUs BOJIb) U

1.7 XUMHUUYECKHX (TOpEeHUe CBeUH, MPOKaJIUBaHUE MEIHOM MPOBOJIOKH,
B3aMMOJICHCTBUE MeJIa C KUCJIOTOM) sIBJICHHH, HAOII0ICHUE U ONTUCAaHNE
MPU3HAKOB MPOTEKAHUS XUMHUUECKUX PEaKIHil (pa3ioKeHue caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM Oapus, pa3ioKeHHe THAPOKCH 1A
meau(Il) mpu HarpeBanuu, B3auMoeicTBHE kene3a ¢ pactBopom comu meau(1l),
U3YyYeHHEe CIIOCOO0B pa3eNieHus: cMecei (C MOMOIIbI0 MarHuTa, (PUIbLTPOBaHNUE,
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BBITIAPWBAHUE, TUCTUILIALUSA, XpoMaTorpadus), MPoBeIeHNE OYUCTKH T10-
BapeHHOMW COJIH, HAOJIIOACHUE U OTIMCAHKUE PE3YIIbTATOB IIPOBEACHNUS OIIBITA,
WLTIOCTPUPYIOIIETO 3aKOH COXPaHEHHsI MACChI, CO3aHUE MOJIETICH MOJICKYJT
(IIapocTepKHEBHIX )

Baxueimue MMPEACTAaBUTECIIN HCOPraHMYECKNX BEIICCTB

2.1

Boznyx — cmech razos. CoctaB Bo3ayxa. Kuciopos — a3seMeHT u mpoctoe
BerecTBo. HaxoxkmeHue Kuciaopoja B mpupojie, Gu3ndeckiue 1 XHMHISCKHUE
cBoiicTBa (peakiuu ropenust). Oxcunabl. [Ipumenenne kucnopoaa. CriocoOs
MOJIyYeHUs KUCIOpo/ia B JIabopaTOpUH U MpoMbIlieHHOCTH. KpyroBopoT
Kucaoposa B mpupojie. O30H — aIoTpoIHas MoIupuKalus KUCIopoia

2.2

TerutoBoit 3¢ GeKT XMMUYECKON peakini, TePMOXHUMHUYECKUE YPaBHEHHS, IK30-
U SHJO0TEPMUYECKHE peakiinu. TOIIMBO: Yrolb U METaH. 3arpsi3HEHUE BO3/1yXa,
YCHIJICHUE TTAPHUKOBOTO 3 deKTa, pa3pymeHnue 030HOBOTO CIIOS

2.3

Bomopona — anemeHT u mpocToe BemecTBo. HaxoxkaeHne Bo1opo/ia B IpUpPoO/IE,
dbuznyecKkrue 1 XUMHUYECKHEe CBOMCTBA, MPUMEHEHHUE, CITIOCOOBI MOTyUEHUSI.
Kucnotsl u conn

2.4

Moutsipablii 00BEM ra3oB. Pacuérel 10 XUMUYECKUM YpaBHEHUSIM

2.5

®usnyeckue cBorcTBa BoAbl. Boaa kak pactBoputenb. PactBopsl. HackileHHbIE
Y HEHACBIILIEHHbIE paCTBOPBI. PacCTBOPpMMOCTH BElIECTB B BoJe. MaccoBast 10Jist
BEILECTBA B pacTBOpe. XMMUYECKHE CBOMCTBA BOJIbl. OcHOBaHMs. Poiib
PacTBOPOB B IPUPOJIE U B )KU3HU UenoBeka. KpyroBopoT BoJibl B IpUpoO/E.
3arpsi3HEeHUE TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJ

2.6

Knaccudukanus sneopranndeckux coequnennii. Oxcuapl. Knaccuduxanus
OKCHJIOB: cojieoOpa3yrolire (OCHOBHbIE, KUCIOTHbIE, aM(OTEPHBIE) U
HecoseoOpa3yromue. HoMmeHnknatypa okcu1oB. @u3nueckue 1 XUMUUECKHe
CBOMCTBa OKCHAOB. [loiryueHne okcuaoB

2.7

OcHoBanus. Knaccugukaius oCHOBaHUH: MENOYN U HEPACTBOPUMBIE
ocHoBaHuA. Homenkiatypa ocHoBaHUN. PU3HYECKUE U XUMUYECKHUE CBOWCTBA
ocHoBaHui. [lorydenre ocHOBaHUM

2.8

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinor. @uzndeckue u
XUMHYECKHE CBOMCTBA KUCHOT. P aktuBHOCTH MeTaimoB H.H. bekerosa.
[Tomy4yenue kucaot

2.9

Comu. Homenkinarypa coneil. @u3nueckne 1 XUMUYECKHE CBOMCTBA COJIEH.
ITony4yenue conen

2.10

I'emermueckas CBA3b MCXKIY KilaCCaMU HECOPTraHNYCCKUX COG}II/IHCHI/Iﬁ

211

XHWMHYECKUH IKCIIEPUMEHT: KaU€CTBEHHOE OIIPENIEIICHNE CONEPKAHUS
KHCJIOpO/ia B BO3/1yXe, MOJIy4yeHHe, COOMpaHKe, pacliO3HaBaHUE U U3yUEHHE
CBOWCTB KHCJIOPOJ1a, HAOJIOJCHHE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBHS BOBHUKHOBEHUS M MPEKPALCHUs TOpeHus (1oKapa), 03HaKOMJICHHE C
o0pa3iaMu OKCHJOB U OITUCAaHHUE UX CBOWCTB, MOJyYeHHE, COOMpaHue,
pacro3HaBaHHE U U3y4EHUE CBOMCTB BOJIOpo/ia (TopeHune), B3auMOIeiCTBIE
Bozopoaa ¢ okcuoM meau(Il) (Bo3MOXKHO HMCIIOTB30BaHUE BHICOMATEPHATIOB),
HaOJI0/IeHue 00pa3IoB BEUIECTB KOJIUYECTBOM | MOJIb, HCCIIEIOBaHHE
0COOEHHOCTEH pacTBOPEHUS BELECTB C PA3IMUYHON PACTBOPUMOCTBIO,
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IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MaCCOBOM J0JIEH PACTBOPEHHOTO
BEI[ECTBA, B3aUMO/ICHCTBUE BOBI C METANIaMH (HATPUEM U KAJIBLIUEM )
(BO3MOYHO HCITIOJIb30BAHKE BUJICOMATEPHAIIOB), OIIPEEIIEHNE PACTBOPOB KUCIIOT
U 11IeJI0Y€eHl ¢ MOMOIIBI0 HHANKATOPOB, UCCIIEI0OBaHNE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB, HAOIIOJCHIE U3MEHEHHUSI
OKpacKH UHJIMKATOPOB B PACTBOPAX KHUCIIOT U LIEJIOUYEH, U3YyUECHUE
B3aumojieicTBus okcuaa meau(ll) ¢ pactBopom cepHOl KUCTOTHI, KUCIOT C
MeTaJUIaMM, pEeaKIuil HEUTpaIu3amuu, I0Jy4YEeHUEe HEPaCTBOPUMBIX OCHOBAHMIA,
BBITECHEHHUE OJIHOI'0 MeTaJlla IPYTUM U3 pacTBOpa COJIU, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BakHeuIme Ki1accbl HeOPraHUYECKUX
COCIMHEHUI»

[Tepuonuueckuii 3akoH u [leprnoandeckas cucteMa XUMHUYECKUX JIEMEHTOB
H.N. Menaeneea. CtpoeHre aToMOB. XUMHUYecKas CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUU

3.1

[TepBbIe MOMBITKY KIACCH(PUKAITTN XUMUYECKUX AIEMEHTOB. [[oHsATHE O Tpymmax
CXOJIHBIX JIEMEHTOB (IE€TOYHBIE U MIETIOYHO3EMETbHBIC METAIIJIbI, TAJIOTCHBI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yloT aM(OTEpHBIE OKCUIBI U
TUAPOKCHUIBI

3.2

Ilepuoanueckuii 3akoH. Ilepuoanueckas cuctemMa XUMUYECKUX JIEMEHTOB

J.M. MenneneeBa. KopoTkonepuoanas u JymHHoiepuoanas popmsl [leproam-
YECKOM CUCTEMbI XUMHUYeCKuX 31eMeHToB JI.11. Menneneesa. [lepuonas! u
rpynnbl. @U3NYECKUl CMBICIT OPSAKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI
JIIEMEHTa

3.3

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonsl. DnekTponbl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MEPBHIX 20 XUMHUUECKHUX IJIEMEHTOB

ITepuoanueckoit cucremsl [[.11. MeHnneneeBa. XapakTepucTUKa XUMHYECKOTO
AJIEMEHTA Mo ero nosoxenuto B [lepuoanyeckoii cucreme [1.11. Menneneena

3.4

3aKOHOMEPHOCTH U3MEHEHHS paJlyca aTOMOB XUMUYECKUX JIEMEHTOB, METAJI-
JMYECKUX U HEMETAJUINYECKUX CBOMCTB IO IpyMNIaM U nepuoaam. 3HaueHue
Ilepnonnueckoro 3akoHa u Ileproanueckon cucTeMbl XUMUYECKUX DJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTUKU. J[.M1. MeHeneeB — y4€Hblii U IpaskJaHUH

3.5

Xummdeckas cBsa3b. KoBaneHTHas (HOJ'IHpHa}I n HCHOJ'ISIpHaH) CBA3b.
SJ'IeKTpOOTpI/IHaTeHBHOCTI) XHMHYECKHX 3JIeMEHTOB. MloHHas CBI3B

3.6

Crenenb okucaeHus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Iponecchl
OKHMCIIEHUA 1 BoccTaHOBIeHNA. OKUCIUTEIU U BOCCTAHOBUTEIHN

3.7

XUMHUYECKUH KCTIEPUMEHT: U3y4eHHEe 00pa3LioB BELIECTB METAJUIOB U
HEMETaJUIOB, B3aUMOCICTBIE TMAPOKCHIA INHKA C paCTBOPAMH KUCIIOT U
LIEeJI0YEH, POBEAECHUE ONBITOB, WLIFOCTPUPYIOIINX TPUMEPBI OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUi (TOpEeHUE, pEaKuu pa3ioKeHUs, COSTUHEHHS)

9 KJIACC

Kon
1

IIpoBepsieMbli 3J1EMEHT COACPKAHMS

BemecTBo 1 XuuMHu4ecKas peaknus. HOBTOpCHI/IC
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IIepnonnueckuit 3akoH. [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J.W. MenpneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKHX 3JIEMEHTOB IIEPBBIX TPEX NMEPUOIOB, KaJIN, KaJIbLUA U UX
COEIMHEHUI B COOTBETCTBHH C II0JIOKEHUEM 3JIeMeHTOB B [lepnoauueckon
CUCTEME U CTPOECHUEM HX aTOMOB

1.2

CrpoeHue BeliecTBa: BUJIbl XUMUYECKON CBSA3H. THIIBI KPUCTAIIIMUECKUX
pEelETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIETKU U
BUJIa XUMUYECKOH cBs3u. Knaccudukanus 1 HOMEHKIaTypa HEOpraHHUECKUX
BELIECTB (MEXAyHapoaHasl U TpUBUAJIbHAsA). XMMHUECKHUE CBOICTBA BEILIECTB,
OTHOCSIIMXCS K Pa3IMYHBIM KJIaCCaM HEOPraHU4ECKUX COCIMHEHU,
TECHETHYECKAs CBSA3b HEOPTaHUYECKUX BEILECTB

1.3

Krnaccudukanus XuMUYeCKUX peakIuid 10 pa3InyHbIM IPU3HAKaM (10 YHCITY U
COCTaBy y4aCTBYIOIIMX B PEAKIMH BEUIECTB, 110 TeIIOBOMY 3 dekry, mo
M3MEHECHHIO CTEIICHEH OKHUCICHUSI XUMHUYECKIX 3JIEMEHTOB, I10 O6paTI/IMOCTI/I, 10
YYaCTHIO KaTalinu3aTopa). JK30- U SHIOTCPMUUYECKHUE PEaKIINH,
TCPMOXUMHYCCKUC YPABHCHHUA. ITonsarue o CKOpPOCTH XUMHYECKOH pCakuuun

14

[TonstHe 00 06paTI/IMBIX u H606paTI/IMLIX XUMHUYCCKUX PCAKIHAX. ITonsarue o
TOMOT'CHHBIX U I'€TCPOIrCHHLIX PCAKIUAX. IToHsiTHE O XUMHYECKOM PaBHOBCCHU.
CDaKTopH, BJIMAOIIHNEC HAa CKOPOCTDH XHUMHYECKON PCaKuu U IOJIOKCHUC
XUMHYCCKOI'0 paBHOBECHUS

1.5

OKHUCINTENEHO-BOCCTAHOBUTENIBHBIC PEAKIINH, SJIEKTPOHHBINA OaaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOM peakinu. CocTaBleHNE ypaBHEHUN
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI C HCIIOJIB30BAHUEM METO1A
AJIEKTPOHHOIO OanaHca

1.6

Teopus 371€KTPOIUTUYECKON JUCCOLMAIIMHN. DIEKTPOIUTHI U HEIJEKTPOJIUTHI.
KaTtnonsl, annonbl. MexaHu3M JUCCOLMALIMYN BEIIECTB C Pa3JIMYHBIMUA BUIAMU
xuMu4eckou cBs3u. Crenenp nuccornuanui. CUIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.
Peakuuu nonHoro ooMeHa. Y ciioBus IpOTEKaHUs peakliuii HOHHOTO OOMeHa,
MIOJIHBIE U COKpaIIEHHbIC MOHHBIE YpaBHEHUs peakinii. CBONCTBA KHUCIIOT,
OCHOBaHUH U COJIeH B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON
nuccoruanuu. KauecTBeHHbIEe peakliui Ha HOHBL. [loHsATHE O rTHapOonu3e coneit

1.7

XHUMHUUYECKUH IKCIIEPUMEHT: 03HAKOMIIEHHE C MOECIIAMHU KPUCTAJNINYECKUX
PEIETOK HEOPTaHWYECKUX BEIECTB — METAIJIOB U HEMETAIIOB (rpadura u
anmMasa), CJIOKHBIX BEIECTB (XJIOpHAa HATPHUs); UCCIIEOBAHUE 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOM peaKkIuu OT BO3AECHCTBUSI pa3INuHbIX (DaKTOPOB;
HCCJIEIOBAHME JIEKTPOIPOBOJHOCTH pacCTBOPOB BEWIECTB, MPOLECCa
JUCCOLMAIIMYU KUCIIOT, LEN0YEN U coiel (BO3MOXKHO UCIIOJIb30BAHNE
BUJICOMATEPHUAIIOB); IPOBEIEHUE OIBITOB, WILTIOCTPUPYIOIINX MPU3HAKU
NPOTEKaHUs peaklnii HOHHOTo oOMeHa (0Opa3oBaHUe 0Ca/iKa, BbIJICIEHUE ra3a,
00pa3oBaHUEe BOJIbI); ONBITOB, HIUTIOCTPUPYIOLINX IPUMEPHI OKUCIUTEIEHO-
BOCCTAHOBUTENBbHBIX peaKuil (ropeHue, peakiiuu pa3ioKeHNs, COETUHEHHS);
pacro3HaBaHUE HEOPTAaHMYECKUX BELIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIIUM
Ha WOHBI; pELIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4

Hewmeramns 1 ux COCAUHCHUA
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OO01mas xapakTepucTuka raoreHoB. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIC CTeNeHN oKuciaeHus. CTpoeHue U (PU3MUECKHUEe CBOMCTBA MPOCTHIX
BEIIIECTB — TAJIOTCHOB. XMMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa
(B3aMMOJIeHiCTBHE ¢ METaJUIaMH, HEMETAJIJIaMHU, IIeJI0YaMHK ). XJIOPOBOIAOPOI.
CousiHast KUCJI0Ta, XUMUYECKHE CBOMCTBA, MOJIy4YE€HHE, MpUMEHEHHE. [leiicTBre
XJI0pa ¥ XJIOPOBOIOPOa Ha OPTraHu3M YesloBeka. BakHeume XI0puIsl 1 UxX
HAXO0XJICHUE B IPUPOJIC

2.2

OOm1as xapakTepucTrka 31eMeHToB VIA-Tpymmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeNeH OKuciIeHus. CTpoeHne U PU3MUECKUe CBOICTBA
IPOCTBIX BEIIECTB — KUCIOPOia U Cepbl. AJNIOTPOIIHbIE MOAU(PUKALIUN
KHCJIOpO/a U cepbl. XUMUYECKHe CBOMCTBaA cepbl. CepoBOAOPO, CTPOEHUE,
du3nyeckue U XumMuyeckue cBoicTBa. OKCUIBI Cepbl Kak MPEICTaBUTENN
KUCJIOTHBIX OKCHJI0B. CepHas KUCIoTa, GPU3NUYEeCKue U XMMUYECKHE CBOMCTBA
(oOme Kak MmpencTaBUTENs Kilacca KUCIOT U cnenuduueckue). XUMUYECKHUe
peaknuy, Jexalye B OCHOBE IPOMBIIIUICHHOTO CII0C00a MOIy4eHHs CEPHOI
KHCJIOTHI. HpI/IMCHCHI/IC. Comnu cepHoﬁ KHCJIOTBI, KaUCCTBCHHAA PCaKI KA Ha
cynbdar-uoH. HaxoxaeHnue cepsl v €€ coelMHEHHIA B Ipupoae. XUMHYECKOe
3arps3HEHUE OKPYKAIOIIEH cpesibl COeTUHEHUSIMU CephI (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MpeoTBpaIeHUs

2.3

OO6mas xapakTepucTuka 31eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEePHbIC CTETICHU OKUCIICHUS. A30T, pacCpoCTpaHEHHE B IPUPO/IE,
¢uznueckue U xuMudeckue csoiicta. KpyroBopor azora B npupojae. AMMuax,
ero (pu3nyeckre U XUMUYECKUE CBOMCTBA, MoTyueHne u npumenenue. Coaun
aMMOHUs, UX (1)I/I3I/I‘-ICCKI/IC U XUMHUYCCKUEC CBOﬁCTBa, MMPUMCHCHHUC. KauecTBenHas
peakuys Ha MOHbl aMMOHUS. A30THasl KUCIIOTa, €€ Moly4eHue, Gu3nieckue u
XUMHUYECKHE CBOMCTBA (00IIMe KaK MPEeICTaBUTENSI KJlacca KUCIOT U
cnenuduyeckue). Micnonp3oBaHne HUTPATOB U COJIE aMMOHHUS B KQUeCTBE
MUHEPATBHBIX YA0OpEeHHH. XUMUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH cpeIbl
COETMHEHUSIMU a30Ta (KUCIOTHBIC JOXKIH, 3arpsi3HEHIE BO3/1yXa, IIOYBBI U
BOZI0OEMOB)

2.4

docdop, atorpornubie Mmoaudukanuu Gocdopa, puznueckue 1 XUMHIESCKIE
cBorictBa. Oxcua Gocdopa(V) u pocdopHas kucnora, hpusndeckue u
XUMHYECKHE CBOMCTBa, nmonydenue. McnonpzoBanue gocharos B kadecTBe
MUHEPATBHBIX YI00pEeHUI

2.5

O6mas xapakrepuctuka 31eMeHToB [VA-rpymnmnbel. OcoOeHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/l, JIOTPOIHbIE
Moau(HUKAIIK, paCIPOCTPAHEHHUE B MPUPOIC, GU3UIECKHE U XUMHUIECKHE
cBoiicTBa. Ancop6Orus. KpyroBopot yriepona B mpupoae. OKCHabl yriaeposa, ux
q)HSI/I‘IeCKI/Ie U XUMHUYCCKUEC CBOﬁCTBa, )IGfICTBI/IG Ha )XHUBBIC OpTraHU3MBblI,
MOJy4YeHUE U TIPUMEHEHHE. DKOJIOTHYECKHE MPOOIeMBbl, CBI3aHHBIE C OKCHJIOM
yriepona(IV); runotesa riio6anbHOTO MOTEMICHUS KJIMMAaTa; ITAPHUKOBBIH

3¢ deKT. YronbHas KUCIoTa U €€ Colu, uX (PU3nYecKue 1 XUMHUYECKHE CBOMCTRA,
noJjy4deHue u npuMeHenune. KauectseHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne Kap60HaTOB B 6I)ITy, MCIUOHHE, TPOMBINIJICHHOCTH U CCJIBCKOM
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XO03SIUCTBE

2.6

HepBOHa‘laJ'IBHBIe IIOHATHS 00 OpraHN4Y€CKUX BEIICCTBAX KaK O COCAMHCHUAX
yriepoaa (MeTaH, OTaH, 3TUJICH, all€TUJICH, 3TaHOJI, I'N'TUICPHUH, YKCYCHAasd
KI/ICJ'IOTa). Hx cocTtaB U XUMHYECKOE CTPOCHHUC. [Tonsarue o OMoIOrMYECKU
BAXXHBIX BCIICCTBAX: JXHUpaX, 6eJ'IKaX, yrii€soaax — M UX pOJH B )XKM3HHU YCIIOBCKA.
MaTepI/IaJIBHOC CAUHCTBO OPraHNYCCKUX U HCOPTAaHUYCCKUX COCIUHCHMI

2.7

Kpemuuid, ero puznyeckne 1 XuMHUYECKUE CBOMCTBA, TIOTYYECHUE U TPUMEHEHHE.
CoenunaeHus kpeMHus B ipupojie. OOmue npeacTaBieHus 00 OKCHIe
kpeMHusI(IV) 1 kpemHueBoit kucinore. CUIIMKATHI, UX UCIIOJIb30BaHKE B OBITY,
MeAMIIMHE, TPOMBINIICHHOCTH. BaskHele crpouTenbHble MaTepuabl:
KepaMHKa, CTEKJIO0, IIEMEHT, O€TOH, kese300eToH. [Ipobaembl 6e30macHoro
UCIIOJIb30BaHUs CTPOUTENBbHBIX MAaTEPUaIOB B MOBCEAHEBHON KU3HU

2.8

XUMUYECKUI 3KCIIEPUMEHT: U3y4yeHUe 00pa31i0B HEOPraHMUYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCJIOTBI; IPOBEICHUE KaUECTBEHHBIX PEAKIIMI HA XJIOpU-
MOHBI ¥ HAOII0ICHUE TPU3HAKOB X IIPOTEKAHUS; ONbIThI, OTPAXKAIOILINE
du3nyeckre 1 XMMUYECKHE CBOMCTBA TaJlOr€HOB U UX COCTUHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB); O3HAKOMJIEHHE ¢ 00pa3liaMu XJIOpUI0B
(raJloreHu10B); 03HAKOMJIEHHE C 00pa3iaMy cephl U €€ COeTMHEHUAMHU
(BO3MO’KHO HCIOJIB30BAHUE BHIEOMATEPUANIOB); HAOI0JeHHUE Tpoliecca
0o0yrauBaHUs caxapa 1oj JeHCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI;
U3y4eHHE XMMUYECKUX CBOMCTB Pa30aBICHHOIN CEPHOI KHCIOTHI, IPOBEICHHIE
Ka4eCTBEHHOHW peakluy Ha Cyb(aT-uoH 1 HAOIII0OJeHNEe IpU3HaKa e¢
MPOTEKaHUs; 03HAKOMJIEHHE C (U3NYECKUMU CBOMCTBaMHU a30Ta, pochopa u ux
COeMHEHUH (BO3MOKHO UCIIOJIb30BaHUE BUICOMATEPHAIIOB), 00pa3liaMu
a30THBIX U (PocHOpHBIX yI0OpEHNUH; MoTydyeHne, COOMpaHue, paclo3HaBaHue U
M3Y4EHHE CBOMCTB aMMHaKa; IPOBEICHNE KAYECTBEHHBIX PEAKIIMA HA MOH
aMMOHUS U (ocdaT-uoH U N3ydeHHUe MPU3HAKOB UX MPOTEKaHUS, B3aUMO-
JefiCTBHE KOHLIEHTPUPOBAHHON a30THON KHUCJIOTHI C ME/IbIO (BO3ZMOXKHO
HCIIOJIb30BaHUE BUAEOMATEPUAJIOB); U3YUEHHUE MOJIENEH KPUCTANINYECKUX
peméTok anmasa, rpadura, QymiepeHa; 03HaKOMIICHHE C TTPOIIECCOM aJICOPOIIHH
PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTUBOTa3a;
HoJlyueHue, coorpanue, pacrio3HaBaHUE U U3YUEHHE CBOICTB YIJIEKHCIIOrO rasa;
IPOBE/IEHUE KaUeCTBEHHBIX peakIuil Ha KapOOHAT- U CUJIMKAT-UOHBI U M3y4YeHHE
IIPU3HAKOB MX IIPOTEKAHUS; 03HAKOMIIEHHE C IPOAYKLMEN CUIINKATHON
IIPOMBIIIJIEHHOCTH; PELIEHUE dKCIIEPUMEHTANIBHBIX 3aJa4 10 TeMe «BakHelmme
HEMETAJUIBI U X COCTUHEHUS»

Meramisl 1 uX COCIUHCHUA

3.1

OO01mas XxapakTepuCcTUKa XUMUIECKIX JIIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX
nosnoxeHus B [lepuoandeckoil cucreMe XUMUUECKUX 3JIEMEHTOB

JA.N. Menneneesa u ctpoenusi aToMoB. CTpoeHue MeTauioB. Mertaminueckas
CBSI3b U METAJUIMUECKasi KPUCTAIINUECKAs PeIETKA. DIEKTPOXUMUYECKUN P
HaIPSKEHUN METaJNIOB

3.2

duznyeckue U XMMHUYECKHE CBOICTBa MeTauioB. OO1ue crnocoObl MoTydeHus
MeTasoB. [IoHATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Koppo3uu. CruiaBsl (CTaib, YyT'yH, JIOPATIOMUHUAN, OPOH3a) U UX IPUMEHEHHUE B
OBITY ¥ TPOMBILIIEHHOCTH

3.3

[lesnounbIe MeTalIbL: TOJIOKEeHUE B [lepronueckoit cucteMe XMMUYECKUX
sneMmeHnToB JI.1. MenneneeBa; CTpoeHUE UX aTOMOB; HAXOXKJICHUE B IPUPOJIE.
dusndeckue 1 XUMHUYECKUE CBOMCTBA (Ha mMpuMepe HaTpus U Kanus). OKCHIIBI 1
I‘I/I[[pOKCI/I[[BI HanI/ISI 1 KaJIusl. HpI/IMeHeHI/Ie IICJIOYHBIX METAJIJIOB U UX
COCIMHEHU I

3.4

[llenouyHo3eMenbHBIC METAIUIBI MAarHUM M KAJIBIIWK: TTOJI0KECHUE B
ITepuoanueckoit cucreme xumudeckux snemeHToB .M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXJICHHE B mpupoae. Pu3nvecknue 1 XUMHUIECKHUE CBONCTBA
MarHus v Kajapliusi. BaxkHeimme coeuHeHns Kanbius (OKCHI, THAPOKCH]I,
conn). JKEcTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHeHuUs

3.5

AsroMuHMI: TToN10)keHuE B [leproanyueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa; ctpoeHue aTomMa; HaxoxAeHue B npupoze. Gusndeckue u
XUMHUYECKHE CBOMCTBA aIFOMUHIS. AM(pOTEpHbIE CBOMCTBA OKCHA U
TUAPOKCHUIA aTFOMUHUS

3.6

Keneso: monoxenue B [leprogudeckoii CHCTEME XUMHUYECKHX 3JIEMEHTOB
JI.. MenpeneeBa; CTpOSHUE aTOMa; HAXOXKJICHUE B Mpupoje. Pusnueckue u
XUMHUYECKHE CBOMCTBA kemne3a. OKCuabl, THAPOKCU B U coiu xxene3a(ll) u
xkeneza(Ill), ux coctas, cCBOMCTBA U MOJIyYCHHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMy METAJUIOB H CILIABOB,
uX (PU3NYECKMMHU CBOWCTBAMM; U3YUYEHHUE PE3YIbTATOB KOPPO3UH METAIIIIOB
(BO3MO’KHO HCHOJIb30BAHUE BUIEOMATEPUAIIOB), 0COOEHHOCTEH B3aMMOIEHCTBHS
OKCH/JIa KaJIbLIUS M HATPUS C BOJIOH (BO3MOYXKHO MCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB); UCCIIEI0BAaHNE CBOMCTB JKECTKON BOJIBL; ITpOIiEcca TOPEHUS
X&KeJe3a B KUCIopoe (BO3MOXKHO HCIIOIb30BaHNE BUIEOMATEPHAIIOB); TPU3HAKOB
MPOTCKAHUA KaYCCTBCHHBIX peaKHI/Iﬁ Ha NOHBbI (MaFHI/Ifl, KajJlblus, aJltOMHUHUA,
nuHka, xxene3a(ll) u xenesza(Ill), menu(Il); HabmroaeHNE U OMMCAaHKE MTPOLIECCOB
OKpalllMBaHHWA IIJIaMCHU HOHAMU HATPUA, KAJIWA U KaJIbLUA (BOSMO)KHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB); UCCIIEIOBaHUE aM(POTEPHBIX CBOUCTB
THJIPOKCUA ATIOMUHUS M THIPOKCUAA [IUHKA; pellIeHHE SKCIePUMEHTAIBHBIX
3aja4 1o Teme «BakHeilue MeTabl U UX COeTMHEHUS»

XHMHS M OKpYXaroas cpeaa

4.1

HoBbie maTepuansl 1 TEXHOJOTMH. BellecTBa 1 MaTepralibl B MOBCEAHEBHOM
JKA3HU YeJI0BEKa. XMMHMS U 310pOBbe. be3omacHoe UCIIOIb30BaHNE BEMIECTB U
XUMHUYECKHUX peakiuii B ObITy. [IepBas MOMOIIIb MIPH XUMUYECKUX 03KOTaxX

Y OTPaBJICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKON TPaMOTHOCTH. XUMHUUYECKOE 3arpsi3HEHUE OKPYKaroIen
cpenst [1/IK. Ponb xumuu B penieHnn sKosoruyeckux npoodiem. [pupoansie
MCTOYHUKH YTJIEBOJOPOJIOB (YIroJib, IPUPOAHBIH ra3, HeTh), MPOIYKTHI UX
nepepaboTKH, UX POJIb B OBITY M MPOMBILIUIEHHOCTH

4.3

XHUMHUYECKUM OKCIICPUMCHT: U3YUCHUC 06pa3u013 MaTcpHraIoB (CTGKJ’IO, CIIJIaBbI
MCTAJIJIOB, TOJIUMCECPHBIC MaTCpI/IaJ'IBI)




ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

1

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOE€HHUSI OCHOBHOI 00pa30BaTeJIbHOM MPOrPpaMMbl
OCHOBHOI0 00111er0 00pa3zoBanus Ha ocHoBe PI'OC

IIpencraBnenue:

11

0 II03HABAEMOCTH SIBJIEHUI NPUPO/]Ibl, IOHUMAHNUE OObEKTUBHON
3HaYMMOCTH OCHOB XMMHMUYECKON HayKU KaK 00JacTU COBPEMEHHOI'O
€CTECTBO3HAHUS, KOMIIOHEHTA 00IIeH KyJIbTyphl U MPaKTUYECKO
JIeATEJIbHOCTH YEI0BEKa B YCIOBHSIX COBPEMEHHOIO OOIIECTBA;
ITIOHUMAaHNE MECTa XMMUU CPEIH IPYIUX €CTECTBEHHBIX HAYK

1.2

0 Hay4YHBIX METOJ]aX [MO3HAHUS, B TOM YHCJIE SKCIIEPUMEHTAIBHBIX U T€O-
PETHUECKUX METOaX UCCIICIOBAHMS BEIIECTB M U3YyUCHUS] XUMUYECKUX
peaKIvii; yMEHHUE UCTIOIb30BATh MOJIEIH JIJisi OOBSICHEHHS CTPOSHUS aTo-
MOB 1 MOJIEKYJI

1.3

o chepax nmpodeccnoHaNbHON 1eATETbHOCTH, CBSI3aHHBIX C XUMHEH U co-
BPEMEHHBIMU TEXHOJIOTUSAMU, OCHOBAHHBIMU Ha JOCTHKCHUSIX XUMUYEC-
KOM HayKH, 4TO MO3BOJIUT 00yYaroIMMCs pacCMaTpuBaTh XUMUIO KaK
cdepy cBoeit Oymyiei mpohecCUOHATBLHOM ISATEIILHOCTH U CACIIATh
OCO3HAHHBII BEIOOP XMMHUH KaK MPO(PHUIBLHOTO MPEIMETa MPH MEPEX0/Ie
Ha ypOBEHb CpeaHEro obIiero oopa3oBaHus

Brnanenue cuctreMoi XMMHUYECKUX 3HAHUH U YMCHHUC IPUMCHATL CUCTEMY
XUMHUYCCKHUX 3HaHI/II\/'I, KOTOpas BKIIHOYACT:

2.1

BaXHEUIIIME XUMUYECKHE TOHATHS: XUMUYECKHH JIEMEHT, aTOM, MOJIEKY-
J1a, BEIIECTBO, IPOCTOE U CIOKHOE BEILECTBO, OJHOPOAHAS U HEOIHOPO/I-
Hasi CMeCh, OTHOCHUTEJIbHbIE AaTOMHAs! U MOJIEKYJISIpPHAsl MacChl,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAS Macca, MOJISIPHBII 00BEM, OKCH,
KHCJI0Ta, OCHOBAHUE, COJIb (CpEqHss), XUMUUECKasl peaklys, peaKkIuu
COCIIMHEHUSI, PEAKIIH PA3JIOKEHHS, PEaKIINU 3aMEICHHsI, PEaKIInN
obmeHa, TertoBOM 2P (eKT peakiuu, 3K30- U YFHIOTEPMHUIECKUE PEAKITNH,
pacTBOp, MaccoBast IOl XUMHUECKOTO AJIEMEHTa B COSMHEHNUH,
MaccoBasi J10JIsl ¥ MPOLIEHTHAsl KOHIIEHTPALUS BEIIECTBA B PaCTBOPE, AAPO
aToMma, AIEKTPOHHBIN CIIOW aToMa, aTOMHAasi OpOUTalIb, pajnyc aToma,
BAJICHTHOCTh, CTEMIEHb OKUCIICHUS, XUMUYECKas CBSI3b,
AIIEKTPOOTPHLIATEILHOCT, MOJIAPHAst U HETOJIIpHAast KOBAIEHTHAs CBA3b,
HOHHAas CBA3b, METAJINIMYCCKAA CBA3b, KPUCTAJIMICCKAA peméTKa
(aToMHast, HOHHAsA, METaJUTMYECKasi, MOJIEKYJIsIpHas ), HOH, KAaTHOH, aHUOH,
DIIEKTPOJIAT M HEAJIEKTPOIIUT, FICKTPOITUTHYECKAS TUCCOIHAIINS,
PE€aKiiu HOHHOT'O O6M€Ha, OKHCJIUTCIIbHO-BOCCTAHOBUTCIIBHBIC PCAKIIUU,
OKHCITUTENh U BOCCTAHOBUTEIb, OKMCIICHUE U BOCCTAHOBIICHUE,
AIIEKTPOJIN3, XMMUYECKOE paBHOBECHE, 00paTUMBbIe U HeOOpaTUMBbIe
peakIMu, CKOPOCTh XUMHUYECKON peaklnu, karanuszarop, [1JIK, kopposus
METAIJIOB, CIIJIaBbl




Kon
NpoBePsSIeMOro
TpeOOBaHMS

2.2

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHHUSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl
OCHOBHOI0 0011ero oopa3oBanusi Ha ocHoBe ®I'OC

OCHOBOIIOJIATalOIIKME 3aKOHBI XUMHH: 3aKOH COXPaHEHUS MacChl, IEPHO-
nndeckuid 3akoH .M. MeneneeBa, 3aK0H IMOCTOSHCTBA COCTaBa, 3aKOH
ABoranpo

2.3

TCOPHUU XUMHUHU: aTOMHO-MOJICKYJIApHAasA TCOpHUA, TCOPU
BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Brnanenune ocHOBaMM XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOIIICH:

3.1

YMEHUE MPaBUJIbHO UCIOJIb30BaTh U3yUECHHBIE BEIIECTBA U MaTePHAIIbI

(B TOM 4McCIIe MUHEpaJIbHbIE yI0OPEHNUs, METAJIJIbI U CIUIABbI, IPOAYKTHI
nepepaboTKU IPUPOIHBIX HCTOYHUKOB YIIIEBOAOPOIOB (YIJIsl, IPUPOI-
HOTO Ta3a, HeTH) B OBITY, CETLCKOM XO3SIHCTBE,

Ha MPOU3BOJCTBE U NOHUMAHNUE 3HAYEHUS )KUPOB, OEJIKOB, YIIIEBOJIOB JUIs
OpraHu3Ma 4ejoBeKa; yMEHHUE IPOrHO3UPOBATh BIUSHUE BEILIECTB U
XMMUYECKUX MPOLIECCOB Ha OPraHM3M YEJIOBEKA U OKPYKAIOILYIO

MPUPOHYIO CPEIy

3.2

YMCHHUEC UHTCTPUPOBATD XUMHNYCCKNEC 3HAHUA CO SHAHUAMU APYTHUX y‘~IC6-
HBIX ITPEAMCTOB

3.3

HaJIMYME OMbITAa PAOOTHI C Pa3IMUYHBIMU UCTOUHUKAMH HH(OpMALUU 1O
XUMUH (HayyHas ¥ HAy4HO-TIIOIYJISIpHAs JINTeparypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATb I/IHq)OpMaI_II/IIO O B€OICCTBAX, UX
MNPEBPAlICHUAX U NIPAKTUICCKOM ITPUMCHCHUHN U YMCHUC HUCIIOJIb30BATH
e€ I peuIcHu-d y‘le6H0-H03HaBaTeJ’ILHHX 3aJa4d

Bnanenue ocHOBaMHM NOHATUIHOTO aIapara ¥ CAMBOJIMYECKOTO S3bIKa
XUMHH JJIsI COCTaBIICHUs (POPMYJT HEOPTraHMUECKUX BEIIECTB, ypaBHEHUHN
XUMHUYECKUX peaklnii; ocHoBaMU xumuueckoit HomeHknaTypsl (IUPAC u
TPUBHAIBHOI)

YMeHue 00ObsICHATD CBSI3b MOJIOXKEHHUS 3JIEMEHTA B HepHOHquCKOﬁ
CUCTEMC C YUCJIOBBIMU XapPAKTCPUCTUKAMHU CTPOCHUS ATOMOB
XHUMHWYCCKUX JJICMCHTOB (COCTaB U 3apsan aapa, 06mee YHUCJII0
BHGKTPOHOB), pacnpeaciiCHUuEM 3JICKTPOHOB 110 SHEPTCTUUCCKHUM YPOBHAM
aTOMOB TICPBLIX TpéX NEepruoa0B, KaJiusd U KAJIbIIUA

[IpencraBieHue o NepuoOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX
AJIEMEHTOB (paJuyc aToMa, IEKTPOOTPUIATEIBHOCT), TPOCTHIX

Y CJIO’KHBIX BELLECTB OT IOJIOKEHUS 2JIEMEHTOB B [lepnonnyeckoit
cucreMe (B MaJIbIX MeprUoJax U IIaBHBIX MOATPYMINAX) U SJIEKTPOHHOTO
CTPOEHUS aToMa

YMmeHue kinaccupuIpoBaTh:

7.1

XUMHNYECKHE IJIEMCHTHI

7.2

HCOPraHNYCCKUC BCUICCTBA

7.3

XUMHNYCCKUEC pCaKIn

YMeHue onpeneirh:




Kon

IIpoBepsiemble TpeOOBaHUSA K IPeAMETHBIM pe3yJbTaTaM 0a30BOI0

NMpPOBEPSIEMOr0  YPOBHSI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
TpeOoBaHus OCHOBHOTI0 0011ero oopasosanus Ha ocHope PI'OC
8.1 BaJICHTHOCTh M CTEIIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB, 3apsijl HOHA
8.2 BHJI XUMUYECKOH CBA3U U TUIl KPUCTAILINYECKON CTPYKTYPHI B
' COEIMHEHUSX
8.3 XapakTep Cpebl B BOAHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHUCJIUTEIb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBaTh (GU3MUECKHE U XUMUYECKHUE CBOMCTBA:
MIPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJIOPO, TpaduT, aiMa3, KpeMHHUI,
9.1 asor, ¢ocdop, cepa, XJI0p, HATPHUK, KAIMK, MAaTHUH, KaJbLIUN, A TFOMAHHM,
KeJe30)
CJIOKHBIX BEILIECTB, B TOM YHCJI€ UX BOJHBIX PAaCTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJ, CEPOBOAOPO, OKCUIBI U TUIPOKCH IBI MeTaiioB [-1A
9.2 rpynm, antomunus, meau (II), munka, sxenesa (11 u I1I), okcunsr yrnepoaa
' (ITwu IV), kpemuus (IV), azota u docdopa (Il u V), cepsr (IV u VI),
CepHUCTas1, CepHast, a30THUCTAasl, a30THAsA, pochopHasi, yroapHasi, Kpem-
HUEBasi KUCJIOTA U UX COJIN)
MIPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BELIECTB B 3aBUCUMOCTHU
0.3 OT X COCTaBa M CTPOCHUS, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT HX
' CBOICTB, BOBMOXHOCTh IPOTEKAHUSI XUMUYECKUX MPEBPAILEHUN B pa3-
JUYHBIX YCIOBHSX
10 YMeHue coCTaBISITh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEAKIIHii, B
TOM YHUCIIE:
10.1 peaxkuuii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINI
10.3 WJUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA N3YUEHHBIX KJIACCOB (TPYII)
' HEOPraHMYECKUX BEIIECTB
104 MTOJITBEPIKIAIONIUX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHue BRIYUCIATH (IPOBOAUTH PACU&Thl):
111 OTHOCHTENIbHYIO MOJIEKYJISIPHYIO i MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJI0 XUMHUYECKOTO JIEMEHTA B COSIMHEHUHT
11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 0 YPaBHCHHUSIM XUMUYECCKUX PEAKITUN W HAXOAUTh KOJMYIECTBO BEIIECT-
' Ba, 00bEM M MacCy peareHTOB WM MIPOAYKTOB PEAKIIHU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJ/IaM{ HAyYHOTO MO3HaHus (HaOII0IeHIe, U3MEpEHHE,
121 AKCIIEPUMEHT, MOJISTTHPOBAHKE) TIPU U3YUCHHUH BEIIECTB M XUMUYECKUX
' SBIIEHUH; yMeHUE CHOPMYTUPOBATH TPOOJIEMY U MPEATIOKUTH MYTH €
pelieHus
12.2 6e30macHoi paboThl ¢ XMMUYECKUMU BEIIECTBAMU, XUMUUYECKOH MOCYy 10
' U 1abOpaTOPHBIM 000PYAOBaHUEM
12.3 MpaBUiaMy 0€30MacHOTO OOpaIeHHs C BEIIECTBAMHU, UCIIOIh3YEMBIMH B




Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHHUSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl
OCHOBHOI0 0011ero oopa3oBanusi Ha ocHoBe ®I'OC

MMOBCETHEBHOM KU3HHU, ITPaBUIaMU TIOBEACHUS B IIEIAX cOepeKeHUS
37I0POBbSI U OKPY’KAIOLIECH MPUPOJHOM Cpebl; HOHUMAHHUE Bpeaa
(ormacHOCTH) BO3JIEHCTBUS HA KUBBIE OPTraHU3MbI OIIPEICIEHHBIX
BEIIIECTB, CITOCOO0B YMEHBIIIEHUS U TIPEAOTBPAIICHUS UX BPEIHOTO
BO3JCUCTBHUSI

13

Hamumne MPAKTUYCCKUX HABBIKOB IJIAHUPOBAHUA U OCYIHICCTBIICHUS
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

U3y4eHHe U onucaHue (PU3NYECKUX CBOMCTB BELIECTB; O3HAKOMIICHUE
¢ (pU3MYECKUMHU U XUMUYECKUMU SIBICHUSMH; OMBITHI, HIUTIOCTPHPYIOLIHE
IIPU3HAKY IPOTEKaHUS XUMUYECKUX PEAKIUI

13.2

HU3YUCHUC croco0oB pasaciICHus cMmeceit

13.3

IMOJIYYCHHEC KUCIOPOJa U U3YYCHHUEC €TI0 CBOﬁCTB; IMMOJIY4YCHHUEC BOOOpOaa
H U3Yy4YCHUC CT'O CBOﬁCTB; MOJYUCHHUEC YIIJICKHUCIIOro ra3a 1 uU3y4CHuc €ro
CBOﬁCTB; MOJIYUYCHHNEC aMMHaKa U U3YUCHUC CTO CBOWCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MACCOBOM JOJIEH
pacTBOPEHHOTO BEIIECTBA

135

MIPUMEHEHHE WHANKATOPOB (JIakMyca, MeTHIIOpaHka U peHondranenHa)
JUTSL OTIPENICIICHUS XapaKTepa CPebl B pACTBOPAX KUCIIOT U IIEI0YeH

13.6

WCCIIeIOBaHKE U OMHICAHNE CBOMCTB HEOPraHMYECKHUX BEIIECTB
pa3IMYHBIX KIACCOB; U3y4YEHHE B3aUMOJICHCTBHUS KUCIOT C METaJlJlaMH,
OKCHJaMH METAJJIOB, PACTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHHSIMH,
COJISIMM; TIOJIyY€HHE HEPACTBOPUMBIX OCHOBAHUI; BHITECHEHUE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIU; UCCIIeJOBaHHE aM()OTEPHBIX CBOICTB
TUAPOKCHIOB ATIOMUHHUS U IITHKA

13.7

pelieHne 3KCIEepUMEHTAIbHBIX 3a/1a4 o TeMaM: «OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COCAMHEHUIN; « DIEKTPOIUTHUECKAs JUCCOLNAIU»;
«BaxHele HeMeTalIbl U UX COSTUHEHN»; « BaxkHEHIIIe MeTaIbl
U UX COCTUHCHHUS

13.8

XUMHUYECKHE HKCIIEPUMEHTHI, WIITFOCTPUPYIOLIUE TPU3HAKHU TPOTEKAHHS
peaknuii HFOHHOro 0OMEHa; KaYeCTBEHHBIE PEAKLIMU Ha IPUCYTCTBYIOINE
B BOJIHBIX PaCTBOPAxX MOHBI: XJIOPUI-, OpOMUI-, HOAUI-, CYTbdaT-,
docdar-, kapboHaT-, CHIIMKAT-aHUOHBI, THIPOKCU/I-UOHBI, KATHOHBI
aMMOHMSI, MAarHMsI, KaJIbLUsl, aIFOMUHUS, Kene3a (2+) u xxenesa (3+),
Menu (2+), miHKa

14

YmMmenue:

141

IpEACTABIATE PE3YJIbTAThl SKCIICPUMCHTA B (1)0pMe BBIBOIOB,
J0Ka3aTCiIbCTB, Fpa(I)I/IKOB n Ta6J'II/II_[ U BBIABJIATH SMIIUPUYCCKHUC
3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATE CBA3U MCKAY PCAIBHO Ha6J'IIOI[aeMI)IMI/I XUMHUYCCKHUMHU
SABJICHUSAMH U TpoHecCaMU, MPOUCXOJAIINMU B MaKpO- U MUKPOMHUPE,
00BACHATH MPpUYUHBI MHOT 006pa31/151 BCIICCTB




Kon

IHEPEYEHDb 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMUHU

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

HCpBOHa‘IaJIBHBIe XUMHWYCCKUC ITOHATHUA

1.1

YucTele BemecTBa U cMecr. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMBEI 1 MOJICKYIJIBI. Xumuueckue 3J1eMeHThl. CHMBOJIBI XUMUYECKHX 3JICMEHTOB.
HpOCTBIe " CJIIOKHBIC BEUICCTBA.

1.3

Xumudaeckast (bOpMy.]'Ia. BanenTHOCTh aTOMOB XMMHYECKUX 3JIeMeHTOB. CTeleHb
OKHUCJICHUA

1.4

3aKO0H IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTelnbHAasd aTOMHAs Macca.
OTtHOCHUTEILHAS MOJICKYJIIpHas Macca. MaccoBast 10JIsI XUMHAYECKOT'0 JIEMEHTA B
COCAUMHCHUHU

1.5

KonunyectBo BemectBa. Moss. MosnsipHas Macca. MonsipHbIli 00bEM ra3oB.
B3auMocCBA3b KOJIMYECTBA, MACCHI U YKCIIa CTPYKTYPHBIX €IMHHUIL BEILIECTBA

1.6

dusznueckre 1 XUMUYECKHE SIBICHUS. XUMHYECKast pCaKuug 1 eé IIPHU3HAKH. 3aKkoH
COXpPaHCHUA MACChbl BEIICCTB. XHUMHUYECKUe YpaBHCHHA

Ilepnonnueckuii 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
.. MenaeneeBa. CTpoeHHE aTOMOB

2.1

[Tepuoanueckuii 3akoH. [lepuoauueckas cucteMa XUMHUUECKUX AJIEMEHTOB
HA.N. Menneneesa. [lepuoasl u rpyniibl. PU3HYECKUI CMBICI HOPSAKOBOIO
HOMEpa, HOMEPOB MEPUOJIa U TPYIIIbI AJIEMEHTA

2.2

Crtpoenue atoMoB. CoctaB aToMHbIX siziep. M3oTonsl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK ATOMOB MEPBHIX 20 XUMUYECKUX DJIEMEHTOB
ITepuoanueckoit cucremsl [[.1. Menneneesa

2.3

3aKOHOMCpHOCTI/I B U3MEHEHHUM CBOMCTB XMMHYECKHUX AJIE€MEHTOB IEPBLIX TpéX
MepruoaoB, Kajlus, KaJlblIUuA (pazu/lyca ATOMOB, JJICKTPOOTPULATCIIBHOCTH,
MCTAINIMYCCKUX U HEMCTAJIIIMYCCKHUX CBOI71CTB) n ux COGI[I/IHGHI/II\/'I B COOTBCTCTBHHU C
IMOJIOKCHHUEM 3JIEMCHTOB B Hepnozmqecxoﬁ CUCTEMC U CTPOCHUEM UX aTOMOB

Crtpoenue BemecTna

3.1

Xumundeckas cBsa3b. KoBajaeHTHas (HOJ'ISIpHaH u HCHOJ'ISIpHaSI) CBA3b.
3HeKTpOOTpI/IHaTCHBHOCTL XUMHYECKHUX 2I€MEHTOB. FIoHHAs CBS3b.
Metannuueckas CBI3b

3.2

Tunsl KpUCTAIMYECKUX PEHIETOK (aTOMHAas!, HOHHAs, METaJuInYecKas),
3aBUCUMOCTB CBOMCTB BEILIECTBA OT THIA KPUCTAIUINYECKON PEMIETKN U BUJA
XUMUYECKOU CBSA3U

Baxueiiiine MNpEACTABUTCIIN HCOPTraHUYCCKUX BCIICCTB. Hemeramns! u ux
CoequHEHMs. MeTauibl U UX COeTUHEHUS

4.1

Knaccudukanus 1 HoOMeHKIIaTypa HEOpraHM4YEeCKUX COeTMHEHMI: OKCHUIOB
(coneobpa3zyrolye: OCHOBHBIE, KUCIOTHBIE, aM(OTEpHbIE) U HECOIE00pa3yIOIIue;
OCHOBaHUH (1IET0YN U HEPACTBOPUMbIE OCHOBAHUS); KUCIOT
(kucmopoJcoepKale u 6eCKUCIOPOAHbIE, OJTHOOCHOBHBIE 1 MHOTOOCHOBHBIE);
coJiel (CpeTHUX U KHUCIIBIX )

4.2

dusznyueckue 1 XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIIIOB: BOJAOPO/A,
XJIOpa, KHCIIOPOa, Cephl, a30Ta, Gpocdopa, yriepoaa, KpEMHHS




Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

duznyeckre 1 XMMHUYECKHE CBOICTBA IMPOCTHIX BEIICCTB-MCTAJIJIOB: JINTHA,

4.3 HATpUs, KaJlusl, MarHus ¥ KaJbLIMsl, aTFOMUHMS, Keje3a. DIEeKTPOXUMUUYECKUH psj
HaIPSKEHUN METaNIOB
44 ®Pu3nyecKue 1 XUMHYECKHE CBOMCTBA BOAOPOIHBIX COCIMHEHU HEMETAJIIOB:
' XJIOPOBOOPO/Ia, CEPOBOAOPOAA, AMMHAKA
dusnyeckre U XMMHUYECKHE CBOICTBA OKCHIOB HemeTaiuioB: cepsl (IV, VI),
4.5 asorta(ll, 1V, V), pocdopa(lll, V), yrnepona(ll, IV), kpemuus(IV). [Tonryuenue
OKCHJIOB HEMETAJIJIOB
46 Xumuueckue cBoicTBa okcu1oB: MetauioB |A—IIA rpymm, nuaka, meau(Il) n
xenesa(ll, ). [TomyueHre OKCHIOB METAILJIOB
XUMHYECKUE CBOMCTBA OCHOBAaHUM U aM(OTEPHBIX THIPOKCUIOB (HA MpUMEpe
4.7 THJIPOKCUIOB AIIFOMUHMUS, Kele3a, nuHKa). [Tomydenne ocHoBaHui 1 aM(pOTEPHBIX
TUIPOKCHUIOB
OO01re XMMUYECKHEe CBOMCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOIOPOAHOM,
48 CEpHHUCTOM, CepHOH, a30THOH, PochopHoil, kpeMHUEBOIl, yronbHOK. OcoObie
' XUMUYECKHE CBOMCTBA KOHIEHTPUPOBAHHON CEPHOU U a30THOM KHUCIIOT.
[Tomy4yenue kuciaot
4.9 OO0mme XxuMHUECKUe CBOMCTBa cpenHux cose. [lomyuenue coneit
4.10 [Toyuenue, cobupanue, pacrio3HaBaHUE BOJOPO/Ia, KUCIOPOJa, aMMHUAKa,
YIIIEKUCIIOTo Ta3a B 1abopaTopuu
411 [Tonryuenue amMmmuaka, CEpHOM U @30THOM KUCJIOT B IPOMBILUIEHHOCTH. O011une
' CIOCOOBI MOJTYyYEHUS] METAJUIOB
412 ['eHeTnyeckas CBsI3b MEXAY KjacCaMHU HEOPTaHUUECKUX COEAMHEHUN
5 XVMMHYECKUE PEAKIINH
Knaccugukarus XuMHUeCKUX peaklyii o pa3IMyHbIM IPU3HAKaM: 110 YUCITY U
5.1 COCTaBY y4YacTBYIOILIMX B PEAKIIUU BEUIECTB, 10 TEMJIOBOMY 3 dexTy, 1o
M3MEHEHUIO CTENICHEN OKHCIEHHSI XUMUYECKUX JIEMEHTOB
5.9 TennoBoii 3¢ hekT XUMUUECKOM peakuy, TEPMOXUMUYECKHE ypaBHEHUS. DK30- U
' OHAOTEPMHUUYECKNE PEAKIIMH. TEpPMOXUMHUUYECKNE YPABHEHUS
OKHCIUTEIBHOBOCCTAHOBUTEINIbHBIE peakini. OKUCIUTEIN U BOCCTAHOBUTEIH.
5.3 [Tpouecchl OKUCIIEHNS U BOCCTAHOBJICHUS. DJIEKTPOHHBIN OanaHc OKUCIUTEIbHO-
BOCCTAHOBUTEIBHOMN pEaKIIUU
54 Teopus aneKTpoIUTHYECKON aucconanuu. KatnoHbl, aHHOHBI. DNEKTPOIUTHI U
' HERJIEKTPOIUThl. CHIIbHBIE U ci1a0ble 3JeKTPOIuThl. CTeneHb AUCCOIUaNN
55 Peakuiuu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peaKkIiil HOHHOTO 0OMeHa,
' MIOJIHBIE U COKPAIEHHBIE MOHHBIE YPABHEHUS pEaKLUil
6 XuMHS ¥ OKpYXKaromias cpeaa
BeuecTBa 1 Marepuaiisl B IOBCEAHEBHON KHU3HU YeoBeka. bezonacHoe
6.1 UCIIOJIb30BaHUE BELIECTB M XUMUUECKUX peakiuii B 1abopatopun u ObITy. [lepBas
MIOMOUIb PY XUMUYECKUX 0KOT'aX U OTPABJICHUAX
XHMHYECKOE 3arpsi3HEHUE OKpYsKarolel cpefibl (KUCIOTHBIE OXKIH, 3arpsi3HEHUE
6.2 MOYBBI, BO3/TyXa U BOJOEMOB), CITIOCOOBI ero mpeaoTBparnieHus [Ipenenpaas

nomyctumasi koHuentpanus semects (I1IJIK). Ponb xumuu B pemenun




Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

HKOJIOTHYECKUX MpobieM. Y cuiieHne napHuKoBoro 3¢ dexra, pazpymienue
030HOBOTO CJIOSI

[Tpumenenue cepsl, a3ota, pochopa, yriaepoaa, KpEMHHUS U UX COSIUHEHHI B OBITY,
MEAMIIMHE, TPOMBIIIICHHOCTH U CEIbCKOM X03siicTBe. [IpuMeHeHre MeTauioB u

6.3 CILIaBOB (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) B OBITY M IPOMBIIIJIEHHOCTH UX
coenuHeHul. [ToHATHE O KOPPO3UU METAIUIOB, OCHOBHBIEC CITIOCOOBI 3aIITUTHI UX OT
KOppO3uu

6.4 [TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB (yroib, MPUPOIHBIN Ta3, HE(PTH),
MIPOJIYKTHI MX IepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH
[TepBoHaUYaIbHBIC TIOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCAMHECHUSX

6.5 yriepoja (MeTaH, 3TaH, STHIICH, alleTUJICH, 3TaHOJI, TIIMIEPUH, YKCYCHAs KHCIIOTA).

' [TonsiTHe 0 OMOJIOTHYECKY BaXKHBIX BEIIECTBAX: JKUPaX, OCIKax, YIIeBOAaX — U UX

POJIM B )KM3HU YEJIOBEKA

7 Pacuérsr:

7.1 1o opmynaMm XUMUYECKIX COCTMHEHUI

7.2 Macchl (MacCcoBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE

7.3 10 XUMUYECKUM YPaBHCHUSM




IHHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC

Ne n/m Tema ypoka

1 [Ipenmer xumuu. Ponp XuMuu B )KU3HU Y€JIOBEKA. Tea 1 BEleCTBa
[TonsiTHE 0 METO/IaX MTO3HAHUS B XUMHUH

3 [Tpaktrueckas padota Ne 1 «[IpaBuiia paboTsl B 1a0OpaTOpuu U MpUEMBbI 0OpaIeHUs C
1a00paTOpPHBIM 000PYIOBAHUEM
YucTtsle BemecTBa U cMecu. Crioco0sl paziesieHus: cMeceit
[TpakTiaeckas padorta Ne 2 «Paznenenue cmeceid (Ha mpuMepe OYUCTKH TOBAPCHHOMN
COJIN)»

6 ATOMBI U MOJIEKYJIBI

7 XUMHUYECKUE 3JI€MEHTHI. 3HaKU (CUMBOJIb) XUMHUECKUX HJIEMEHTOB

8 [TpocThle U cloKHBIE BEIIECTBA

9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE

10 3aKOH MOCTOSHCTBA COCTaBa BEIECTB. XUMHUecKas popmyiia. BajieHTHOCTh aTOMOB
XUMHYECKHX 3JIEMCHTOB

11 OtHocuTenbHas aToOMHas Macca. OTHOCUTENbHAsE MOJIEKYJIIpHAs Macca

12 MaccoBast 10715 XUMHUYECKOTO JIEMEHTa B COCMHEHU T

13 KomnuectBo BemecrBa. Monb. Mossipaast Mmacca

14 dusnueckue U XMMUYECKHe SBICHUA. XUMUYECKas peaklus

15 [Tpu3Haky U yCIIOBHSI MPOTEKAHUS XUMUUYECKHX PeaKuit

16 3aKOH COXpaHEHMsI MACChl BEIIECTB. XMMHUECKUE YPaBHEHUS

17 Brranciienust KOIM4ecTBa, MacChl BEIECTBA MO YPAaBHEHUAM XUMUYECKUX PEAKITHA

18 Knaccugukarus XuMHUuecKuX peaklnil (COeqUHEeHUs, pa3iokKeHus, 3aMeLeHNs,
oOMeHa)

19 M. B. JJomoHOCOB — yuéHbIi-3HIMKIONEANCT. OO00IIEeHNe U cCcTeMaTH3alys 3HaHUH

20 M. B. JlomoHOCOB — yuéHbIi-3HIMKIONEANCT. OO00IEHE U cCUCTEMAaTH3alusl 3HAaHUH

21 Bosnyx — cmecsk razos. CoctaB Bo3nyxa. Kuciaopox — 351eMEHT U IPOCTOE BELIECTBO.
O30H

22 dusnueckue 1 XMMUYECKHe CBOWCTBA KUCI0poa (Peakiuyi OKHCICHUS, TOPEHHE).
[TonsiTe 06 oxcumax

23 Crioco6bI mostyueHust KUCIopoa B 1adopaTopuu U MpoMeliuieHHOCTH. [Ipumenenue
KHCJIOpOAa

24 TenoBoit 3hpexT XuMu4ecKoi peakiiu, MOHITHE O TEPMOXUMHUYECKOM YpaBHEHUH,

9K30- U SHAOTCPMHUYCCKUX PCAKIIUAX. Tommuro (HC(I)TL, YroJjib 1 MeTaH). 3arp;13HeHI/Ie
BO3/1yXa, CIIOCOOBI €ro NpeaAOTBPAICHHUA




Ne i/

Tema ypoka

25 KoHTposbHast paboTa (CTapTOBBINA ATaIl JUATHOCTHUKH )

26 [TpakTudeckas paborta Ne 3 o reme «llonydenue u cobupaHue KHUCIOpoaa, U3ydeHUE
€ro CBOMCTB»

27 Bonopoa — snemeHT u npocroe BemecTBo. Haxoxaenue B npupoie

28 dusnyueckue U XUMHUECKUE CBOICTBA Bogopoaa. [IpuMenenue Bogopoaa

29 [ToHsiTHe 0 KUCIOTaX U COJSAX

30 Crioco0bI mostyueHust BOAOPOAa B 1abopaTopuu

31 [Ipaktuyeckas padora Ne 4 mo teme «Ilomyuenue u codupanue BO0poIa, H3y4EHUE €T
CBOMCTB»

32 Monsipablii 00BEM razoB. 3akoH ABOraapo

33 Brruncnenus o0b€Ma, KOIMUECTBA BEIIECTBA ra3a MO €ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA UIIH 00bEMY

34 Boruncnenus 00bEMOB ra3oB 10 YPaBHEHUIO PEAKIIMH Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIICHU! Ta30B

35 dusuyeckre U1 XUMHYECKHE CBOMCTBA BOJBI

36 CocraB ocHoBaHui. [TonsiTne 06 MHAUKATOpaX

37 Bopa kak pactBoputesns. HachllieHHbIe 1 HEHACHIIIICHHBIE pacTBOPHLI. MaccoBast 1011
BEIIIECTBA B pacTBOpE

38 [TpakTuueckast pabota Ne 5 o reme «[IpuroroBieHne pacTBOPOB ¢ ONpeAeNIEHHOM
MaccOBOM J0J1el paCTBOPEHHOIO BEILIECTBA»

39 Oxcuppl: cocTas, KiaccupUKaIys, HOMEHKIIATypa

40 Oxkcuppl: cocTaB, Kilaccu(uKalys, HOMEHKIaTypa

41 [TomyueHnue 1 XUMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCUIOB

42 OcHoBaHusl: cocTaB, KiIaccuduKaIus, HOMEHKIaTypa

43 [TonydyeHune u XuMH4YECKHE CBOMCTBA OCHOBAHUI

44 Kucnotsl: coctas, kiaccudukanus, HOMEHKIATypa

45 [TomyueHue 1 XUMUYECKHE CBOMCTBA KUCIOT

46 Conu (cpenHue): HOMEHKIAaTypa, CIOCOObI MOTYyYeHUs, XUMUYECKIE CBONCTBA

47 [TpakTudeckas pabota Ne 6. Perenne skcriepuMeHTaNbHBIX 33724 10 TeMe «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX COCTUHEHUI

48 ['eHeTnyeckas CBSI3b MEXKAY KJacCaMHU HEOPTaHMYECKUX COCTUHEHHMA
O0001eHne 1 cucTeEMaTU3aINs 3HAHUI

49

50 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUI

51 [TepBBIe TOMBITKH KIaCCH(PHUKAITIN XUMAYECKUX AIeMEHTOB. [[oHATHE O Tpymmax

CXOAHBIX 3JICMCHTOB




Ne n/m Tema ypoka

52 Ilepuoanueckuii 3akoH u [lepronuueckas cuctemMa XuMHU4ecKux 3aeMenToB Jl. U.
MenneneeBa

53 [Tepuonpl, rpymmbl, TOATPYIIITHI

54 Crpoenue atomoB. CoctaB aTOMHBIX siiep. M30Tomsl

55 CrpoeHnue 3JIeKTPOHHBIX 000J104€K aTOMOB 3J1eMeHTOB [lepuonnueckoii cucrems /1. 1.
Menpeneena

56 XapakTepHucTUKa XMMHUYECKOI'0 3JIEMEHTA 110 ero nojoxeHuto B [lepuoanueckoit
cucteme /1. 1. MenaeneeBa

57 3nauenue [lepuonnyeckoro 3aKoHa JUIsl pa3BUTUS Hayku U nnpaktuku. Jl. . Mennenees
— Y4€HBIi, eJaror U rpaxaaHuH

58 PesepBHeIit ypok. O000IICHHE U cucTeMaTr3anus 3HaHui / Beepoccuiickas
poBepoyHas pabora

59 KonTponbHas paboTa B paMKax MpOMEKYTOYHOU aTTeCTallUN

60 DIEKTPOOTPUIIATETLHOCTh AaTOMOB XUMHUECKUX AIIEMEHTOB

61 HNonnas xumudeckas CBsI3b

62 KoBasneHTHas nosspHas XUMAYECKas CBA3b

63 KoBanieHTHas HEMOISIpHAsE XUMHUYECKast CBS3b

64 CreneHb OKUCIEHUS

65 OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINH

66 OKHCITUTENIN ¥ BOCCTAHOBUTEIIN

67 PesepBublil ypok. O60011eHHE U CUCTEMATH3aIIMs 3HaHUM 110 TeMe «CTpoeHue aToma.
XUMUYECKasi CBSI3b»

68 PesepaHblil ypok. O600111€HNE U ccTeMaTH3alMs 3HaHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
9 KJIACC
Ne ni/m Tema ypoka
1 [Tepuonnueckuii 3akoH. [lepuoanueckas cucreMma XuMHYECKUX d1eMeHTOB J[. U.
MenneneeBa
2 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX
TIEPUOJIOB
3 Knaccudukanms 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB




Ne i/

Tema ypoka

BI/II[BI XUMHYECKOM CBS3U U THUIIBI KPHUCTATININYCCKUX peH_IéTOK

Knaccugukanus XuMHUeCKUX peakiuii 0 pa3IMuHbIM IPU3HAKAM.

Knaccugukanus XuMHUeCKuX peakiuid o pa3InyHbIM pu3HakaMm. [lonsTure o
CKOPOCTH XMMUYECKOU peakluy. [IoHATHE O TOMOT€HHBIX U I€TEPOreHHBIX PEaKIMIX

KonTponbHas paboTa (cTapTOBBIH 3Tal JUATHOCTUKH)

8 [TonsTre o xuMu4yeckoM paBHOBecHU. DaKTOPHI, BIUSIOUINE HA CKOPOCTh
XUMHUYECKON peaklMy U MOJ0KEHNE XUMUYECKOTO PaBHOBECHS

9 OKHCANTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIHH

10 Teopus snexkTpouTUUecKOr quccoruranui. CUIbHbIE U CITa0bIe SJIEKTPOIUTHI

11 Honnble ypaBHEHUS peakiuii

12 XUMUYEeCKUEe CBOMCTBA KUCIIOT U OCHOBAHUI B CBETE MPEICTaBICHHM 00
ANEKTPOIIUTUYECKON JUCCOIIUAIIUN

13 XUMHYECKHE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 SJIEKTPOIUTUUECKON
JUCCOLUAIIUU

14 [TonsiTe o runponuse conen

15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI

16 [IpakTuueckas paborta Ne 1. «PermieHne s3kCriepruMeHTaIbHBIX 32124

17 OO011ast XapakTepUCTUKa raJlore€HOB

18 OO6m1ast xapakTeprCcTHKa rajJoreHoB. XMMHUYECKHUE CBOMCTBA Ha MMPUMEpE XJIopa

19 XnopoBoaopoa. CossiHas KUCIOTa, XMMUYECKHE CBOMCTBA, TIOJIyYeHHE, IPUMEHEHHE

20 [TpakTuueckas pabota Ne 2 o teme «llomydeHne constHON KUCIOTHI, U3Y4YeHUE €€
CBOWCTB»

21 Brruucnenus mo ypaBHEHUSIM XUMUYECKUX PEAKIIUA, €CJTU OJIMH U3 PEareHTOB JIaH B
M30bBITKE

22 OOm1ast xapaKTepUCTHKA 21eMEHTOB VIA-Tpymiisl

23 AnnotponHsie Moaupukanuu cepbl. HaxoxxaeHue cepbl 1 € coeIMHEHUH B IPUPO/IE.
XUMHUYECKUE CBOMCTBA CEPHI

24 CepoBoaopo/, ctpoeHue, Gpu3nuecKrie 1 XUMUIeCKUE CBOWCTBA

25 Oxcupl cepol. CepHast KHCIIOTa, GU3HYECKUE M XUMUUECKHE CBOMCTBA, MPUMEHEHUE
XUMHYECKHUE PEAKINH, JISKAITUE B OCHOBE MPOMBIIIIEHHOTO CITOCO0a MOTyIeHUS
CEPHOU KUCIOTHI. XUMHUYECKOE 3arps3HEHNE OKPYKAIOIICH Cpebl COSAMHEHUSIMA

26 cepsl

27 Brruncnenune MaccoBoi 1011 BBIXOAA MPOAYKTA PEAKIINU

28 OO01mas xapakTepucTUKa dJIeMEHTOB VA-Tpymibl. A30T, paclipoCTpaHEeHUE B
npupoje, Gu3nIecKue 1 XUMUIECKIe CBONCTBA

29 AmMmMuak, ero (pu3nUecKre U XMMUYECKUE CBOWCTBA, TIOTyYeHUE U IPUMEHEHNE

30 [Tpaktrueckas padota Ne 3 o reme «IlomydeHne ammuaka, U3ydeHHE €r0 CBOMCTBY




Ne i/

Tema ypoka

31 A3oTHas KUCI0Ta, €€ (PU3NIECKHEe U XMMHUYECKHE CBOHCTBA

32 Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHUS B KQUECTBE MUHEPAIbHBIX YA0OPEHUH.
XUMUYECKOe 3arpsi3HEHUE OKPYKaIOLIeH cpeibl COeTUHEHUSIMHU a30Ta

33 Docop. Oxeun dpochopa (V) u pochopHas kucnora, GU3NIECKUE U XUMUICCKHE
CBOMCTBA, IIOJIy4CHUE

34 Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPATBHBIX yI00peHu. 3arps3HeHne
MPUPOIHOM cperbl hocdhaTamu

35 Yrnepon, pacnpocTpaHeHUe B IpUpoJe, PU3NUEeCKre U XMMHUUECKHUEe CBOIICTBa

36 Oxcunpl yriaepona, ux pu3n4eckre U XUMUYECKUE CBOMCTBA. JKOJIOTHUYECKHe
po0OIeMbl, CBsI3aHHBIE ¢ OKcHIoM yriepoza (IV)

37 VYronbHas KUCIIOTa U €€ CONH

38 [IpakTuueckas padota Ne 4 o reme "l[lonyuenue yriekucioro raza. KauectBennas
peaknus Ha KapOoHAT-HOH"

39 [TepBoHaYaNIbHBIC TOHATUS 00 OPrAaHUYECKUX BEIIESCTBAX KaK O COCIUHEHUIX
yriaepoaa

40 KpemHuwuii u ero coequHeHus

41 [IpakTuueckas pabora Ne 5. Pemienune skcepuMeHTaNbHBIX 33724 10 TeMe
«BaxHele HeMeTalIbl U UX COSTUHEHUS»

42 OO0mas xapakTepuCTUKa XUMUYECKUX AJIEMEHTOB — METAJIOB

43 MeTtaimdeckast CBsI3b M METAJUTHUECKasT KpUCTAITUYECKasl peniéTka. Guzndeckue
CBOMCTBA METAJJIOB

44 XUMUYECKHE CBOMCTBA METAIIIOB. DIEKTPOXUMHUYECKHUM Psifl HAMIPSKEHUI METAIIJIOB

45 O6mue cnocoOb! monydeHus: MmetauioB. CriiaBel. BerunciaeHus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3 PEareHTOB COAEPIKUT MPUMECH

46 [TonsiTHE O KOPPO3UH METAIIOB

47 II{enouHbIe METAJIIBI

48 OKcuIbl ¥ TUIPOKCHIBI HATPHS U KalTus

49 Ilenoyno3eMeabHBIE METAJIBI — KaJabIIUM 1 MarHui

50 Baxxnenmme coemMHEHNS KAJIBITHS

51 O06001IeHre U cucTeMaTU3alus 3HaHU!

52 XKeéctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs

53 [IpakTuueckas pabora Ne 6 o Teme "JKEcTkocTh BOABI M METO/IBI €€ yCTpaHeHus"

54 ATFOMUHMI

55 AmdoTepHbIe CBOKWCTBA OKCHIA U THIPOKCHUIA

56 Kemnezo

57 Oxcuppl, Tupokcu bl U conu xenesa (1) u xenesa (I11)




Ne i/

Tema ypoka

58 O06o001meHre 1 cucTeMaTHU3alys 3HaAHUI

59 [TpakTuueckas padbora Ne 7. PemieHne sKkCiepuMeHTATBHBIX 337249 110 TeMe
«Baxxueime MeTaIbl ¥ X COCAUHCHUS

60 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEaKIUi, €CIIM OJTUH U3 PEarcHTOB JaH B
M30BITKE WK COJEPKUT MPUMECH. BBIUMCIIEHNs MACCOBOM JOJIH BBIXOJIA MPOIYKTA
peakuuu

61 O06o001IeHre U CUCTEMaTH3aIisl 3HAHHUIA

62 KonTposbHas padoTa B paMKax MpOMEKYTOYHOM aTTECTALNN

63 BelmecTBa 1 MaTepHalibl B IOBCEAHEBHOM )KH3HHU YeIOBEKa

64 XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH CPEBI

65 Ponb xumum B perieHny SK0JIOrMUECKUX MpoodIemM

66 PesepBHblil ypok. O600111I€HNE U CHCTeMAaTHU3alHs 3SHAHUHA

67 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHMA

68 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHIA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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