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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 XMMHUM Ha YpPOBHE OCHOBHOIO 0011er0o 00pa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeNLHON TPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (henmepanbHOi paboueil mporpaMMbl BOCITUTAHUS
U C yd€TOM KOHIENIUM TMpEeNnojaBaHus YydyeOHOro mpeamera «XUMHUS» B
oOpa3oBartenbHBIX opranu3aiusx Poccutickoit deaepanuu.

[Iporpamma mo xumum Aa€T TPEACTaBICHUE O IENAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIHTAHUS M PA3BUTHUS OOYYAIOIIMUXCS CpPEICTBAMH Y4YE€OHOIO
npenmMera, yCTaHABJIMBAEeT  00s3aTeNbHOE IpeIMETHOE coJiep>KaHue,
NpeAyCMaTpUBAET paCIpEIEICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAHHE MO
pa3genaM M TeMaM MpPOrpaMMbl 1O XHUMHUH, OINPEEISeT KOJIMYECTBEHHBbIE H
Ka4eCTBEHHbIC XapaKTepUCTUKU CoJIepKaHus, PEKOMEHTyEMYIO
MOCNEAOBATEIbHOCTh  M3YYEHHSI XUMHH C y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTMKM Yy4e€OHOro IMpolecca, BO3PACTHBIX
0COOCHHOCTEW OOYy4YaroUIUMXCsl, OINPENeNseT BO3MOXHOCTU TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHUs, a TakKe TPeOOBAaHHH K
pe3yabTataM oOy4eHHUs] XUMUU Ha YPOBHE LI€JIeld U3YYEHUs PeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-ITO3HABATEILHONU JAEATEILHOCTH O0YYalolIerocsi Mo OCBOCHUIO
y4eOHOTr 0 coaepKaHusl.

3HaHWE XWMHH CIY>)KAT OCHOBOM i (POPMUPOBAHUS MHPOBO33PECHHS
00y4JaroIierocsi, ero MpeACTaBICHU O MaTEPUAIBLHOM E€IUHCTBE MHPA, BAXKHYIO
posib urparot GopMUpPyEMbIe XUMHUEWU MPEACTABICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPTUU U 00 SBOJIOIUU BEUIECTB B MPHUPOJE, O MyTSAX PEHICHHS TI00aTbHBIX
mpo0JIeM yCTOWYMBOTO PAa3BHUTHsI YEIOBEUECTBA — CBHIPHEBOM, DHEPTETHUECKOM,
MUIIIEBOM U IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUS.

N3yuyenue xumuu:

CIIOCOOCTBYET  pealM3alid  BO3MOXKHOCTEH  JJIT  CaMOpa3BUTUSA |
dbopMupoOBaHUs KyJIbTYphI IMYHOCTH, €€ 0011el 1 (YyHKIIMOHAILHOW TPAaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHME MBINUIEHUS U TBOPYECKHX CIIOCOOHOCTEM
oOy4JarommMxcs, HABBIKOB HMX CaMOCTOATENbHOM y4eOHON  JeATEeTbHOCTH,
OKCIIEPUMEHTAJIPHBIX M HCCIEAOBATEIbCKUX YMEHUN, HEOOXOAMMBIX KaK B
MTOBCEIHEBHOM XKM3HU, TaK U B MPOPECCHOHATTFHON eI TEILHOCTH;

3HAKOMHUT CO CHEHU(PUKONW HAYyYHOTO MBINUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJI0CTHOTO B3TJIsA/1a HA €AMHCTBO MPUPOABI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (OpMUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH O0YYaOIINXCS;



CcrocoOCTBYEeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUSI K E€CTECTBEHHO-
Hay4YHbIM 3HaHUSM, K IPUPOJAE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B YKOJIOIHYECKOE
o0Opa3oBaHKe 00y4YaOIIUXCS.

JlanHbpie HampaBiieHUS B OOYYEHHH XUMHHU OOECIICUUBAIOTCS CICIU(PHKOM
collepaHUsl  y4eOHOro TMpeaMeTa, KOTOPBIM  SIBISIETCS  MeJaroruyecKu
aJlanTUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKM XMMHUU Ha ONpPENeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEr0 00Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIUMHCS CHCTEMbI IMEPBOHAYAIBHBIX MOHSITHH XUMHH, OCHOB
HEOPraHUYEeCKOM XUMHM H HEKOTOPBIX OTHENbHBIX 3HAYUMBIX TMOHSATUUN
OPraHUY€eCKON XUMHUH.

CtpykTypa cojaepkaHusi MPOrpaMMbl MO0 XUMUHM CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 moaxoga kK €€ m3ydeHuro. ConepkaHue CKIAAbIBAETCA U3 CHCTEMBI
MOHATUM O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITHI O XUMUYECKOMN
peakmuu. O0e d3TH CHCTEeMBI CTPYKTYPHO OPTaHM30BaHbl IO TMPHUHIIAITY
MOCJIE/IOBATENILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETHUYECKUX IMPEICTABICHUIN
pPa3HOro YpOBHSI:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHUS KAK OCHOBBI BCEr0 €CTECTBO3HAHUS,

— Ilepunonnueckoro 3axkoHa /[. 1. MeHieneeBa kak OCHOBHOIO 3aKOHA XUMUU;

— YYEHUS O CTPOEHUH aTOMA U XUMUYECKOHN CBSI3H;

— TMPEACTaBJICHHH 00 SICKTPOJMTHYECKON JTHUCCOIMAIIMK BEIIECTB B
pacTBopax.

TeopeTuueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIUPUYECKU
MOJTyYE€HHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATENHLHO OT OAHOTO
YPOBHSI K IPYyTOMY, BBITIONHSIST YHKIIMHA OOBSICHEHUS W MPOTHO3UPOBAHUS CBOWCTB,
CTPOCHHUS U BO3MOXHOCTEH MPAKTUYECKOr0 MPUMEHEHUS U MOTYyUYECHHS U3y4aeMbIX
BEILIECTB.

OcBoeHne mporpaMMbl 1O XHMHUH CHOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABIICHUS O XMMUYECKON COCTABIISIONIEH HAYYHOM KapTUHBI MUPA B JIOTHKE
e€ CUCTEMHOU PUPO/Ibl, ICHHOCTHOI'O OTHOIICHUSI K HAYYHOMY 3HAHUIO U METOaM
NO3HAHUA B HayKe. M3yyeHrne XMMHUHU MPOUCXOJUT C MPUBJICYEHUEM 3HAHUU W3
paHee HM3Y4YEHHBIX yueOHBIX mpeameroB: «Okpyxkaromuil mupy», «buomorus. 5—7
Kiaccb» U «Du3uka. 7 Kiaacey.

[Ipy wW3ydYeHUHM XUMHU TPOUCXOAUT (POpMHpOBAHHWE 3HAHUW OCHOB
XUMHUYECKOW HAyKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESTELHOCTHU YeJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a/1aua
y4eOHOr0 MpeMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMbI XUMUUYECKUX 3HAHUN —
BOKHEUIINX (PaKTOB, MOHIATHH, 3aKOHOB M TEOPETHUUECKUX MOJIOKEHUHN, JOCTYITHBIX
00001IeHNY I MUPOBO33PEHUYECKOTO XapaKTepa, S3bIKa HAYKH, B MPUOOIIEHUU K



HAay9YHBIM METO/aM TO3HAHUS MPU W3YYCHUH BEIIECTB U XUMHUYCCKUX PEaKIUi, B
(dbopMHUpPOBaHUM U PA3BUTHU MO3HABATEIBHBIX YMEHUN U UX TPUMEHEHUH B Y4€OHO-
MO3HaBaTENIbHOW U y4eOHO-HCCIEN0BATENbCKONW IEATENbHOCTH, OCBOCHUU TPABHII
0e30MacHOro 0OpalIeHus ¢ BEIECTBAMH B TIOBCEHEBHON KU3HHU.

[Ipu KM3yyeHUH XMMHUU HA YPOBHE OCHOBHOI'O 00ILEro 0Opa30BaHMs BaXKHOE
3Ha4YCHHE MPUOOPEIHN TaKue 1EH, KaK:

— (QopMupoBaHNE WHTEIUIEKTyaIbHO pAa3BUTOM JUYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIFHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HAampaBJEHHOCTb OOydeHHs Ha CHUCTEMaTHYECKOe MpUOOIIEHHUE
o0yJaromuxcs K CaMOCTOSITEIbHON MO3HABATEIbHON JEATETbHOCTH, HAyYHBIM
METO/IaM TO3HaHUSI, (POPMUPYIOIIMM MOTHUBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrniedeHne yCIOBUM, CIOCOOCTBYIOMIMX MTPUOOPETEHUIO 00yJarOIIIMHUCS
OIbITa Pa3HOOOPA3HON JAEATENbHOCTH, IMO3HAHWUS M CaMOMO3HAHMS, KIHOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIETEHIINI), WMEIONIUX YHUBEPCAIHLHOE 3HAUCHUE IS
Pa3JIMYHBIX BUJOB JACSITEILHOCTH;

— (dopmupoBaHue o0mell (YHKIMOHAIBHOM ¥ E€CTECTBEHHO-HAYYHON
TPaMOTHOCTA, B TOM YHCJI€ YyMEHUW OOBSCHATh W OICHUBATH SIBJICHUS
OKPYXAIOIIEro MHPA, UCIONb3Ysl 3HAHWUS U OIBIT, MOJTy4YEHHbIE NMPU HU3YyYECHUU
XUMUH, MPUMEHATh UX MPH PEIICHUH MPOOJIEM B MOBCEIHEBHOMN KU3HU U TPYIOBOI
JeSITeTbHOCTH;

— ¢opMupoBaHne y OOydYalomIMXCS TYMaHUCTHYECKUX OTHOIIEHHH,
MOHUMAaHUSA IIEHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTUYECKH
1[eIecO00pa3HOro TOBENEHUST B OBITY M TPYIAOBOH JEATENbHOCTH B IENSAX
COXPAHEHHUS CBOETO 3/I0POBbS U OKPYIKAIOIIEH TPUPOJHON CPEIIBL;

— pa3BUTHE MOTHBALUA K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHS OOIEYETIOBEUECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOodUIIS M HANpPaBICHHOCTH JajbHEHUIIEr o
o0y4eHus.

OO111ee YKo 4acoB, OTBEAEHHBIX I U3YYCHHS] XUMUU Ha YPOBHE OCHOBHOTO
obmero obpazoBanmsi, coctaBisger 136 dacoB: B 8 kimacce — 68 yacoB (2 gaca B
HeJenro), B 9 kimacce — 68 gacoB (2 yaca B HEACIIO).



COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayYa/IbHBbIC XUMUYECKHE MIOHATHUS

[Ipenmer xumuu. Ponb XuMHM B )KM3HU YEIIOBEKA. XMMHS B CUCTEME HAYK.
Tena wm BemecTtBa. PU3NYECKUME CBOWCTBA BEIIECTB. ATrpPEraTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOMaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Crioco0sI pa3eneHus CMECeH.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHUX
snemMeHTOB. [IpocThie u cliokHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas popmya. BaneHTHOCTh aTOMOB XUMUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTeNbHAsT aToMHasi macca. OTHOCUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH.

KomnuecTtBo BemectBa. Monb. MonsipHast macca. B3aumMocBsA3b KOIM4eCTBa,
Macchl M YHUCJIAa CTPYKTYpPHBIX €IUHMI] BemiectBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUIA.

du3nYecKre U XUMUYECKUE SIBJICHUS. XUMUUYECKasl peaklus U e€ MpU3HAKU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XUMHUUeckue ypaBHeHHs. Kiaccudukarus
XUMHUYECKUX PEaKINil (COeAMHEHUS, Pa3I0KEHUS, 3aMEeIIeHUsI, 0OOMEHa).

Xumuueckuii IKCHepUMEHm

3HAKOMCTBO C XMMHUUYECKOU IMOCYyA0H, mMpaBujiaMu padoThl B Ja0OpaTOpuu U
npuémMaMu oOpaleHus: ¢ 1adopaTOpHBIM 00OPYIOBAHHEM, U3YYEHHE U OINKUCAHHE
(GU3MYECKUX CBOMCTB OO0pa3lOB HEOPTAHWYECKHX BEIIECTB, HAOIIOJCHHEC
¢us3mveckux (IUIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUsI BOJABI) U XUMHYECKUX (TOPEHUE CBEUU, MPOKATMBAHUE
MEIHOW TTPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHCJIOTOW) SIBIICHUM, HAOMIOIEHNE U
OMMCaHUE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pasiiokeHue caxapa,
B3aUMO/JICHCTBUE CEPHOU KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioxkeHue TUAPOKCUIA
menu (Il) mpu HarpeBaHuu, B3aMMOJICHCTBHE Kene3a ¢ pactBopoM coiu meau (1),
U3Y4YEHHE CMOCOOOB pa3JIeleHHs] CMECEH: C TOMOIIbI0 MarHuTa, (PUILTPOBAHUE,
BBITIAPUBAHUE, JUCTHUIINS, XpoMaTorpadusi, MPOBEACHUE OYUCTKU TMOBAPEHHOMN
coJid, HAOJIOJICHHWE W  ONUCAHUE  PE3yJbTaTOB  IMPOBEACHUS  OIbBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3/IaHUE MOZEIEH MOJIEKYJ
(IIapoCcTepKHEBBIX).

BaxHejinue npeacTaBuTe M HEOPraHUYECKNX BellECTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kucinopon — 35eMEHT U mpocToe
BemiecTBo. HaxoxaeHue kuciopojga B mpupojae, (U3HUECKHE U XUMHYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunabl. Ilpumenenue kucinopona. CrocoObl
MOJy4YeHUsT KUCJIOpoJia B JabopaTopuu U MOpOMbINLIIeHHOCTH. KpyroBopot
Kucinopona B nmpupojae. O30H — autoTpornHas MoaAu(pUKAIHS KUCIOPOIa.



TemnoBoll 3(P(HEKT XUMUYECKON pPEAKUUHU, TEPMOXUMHUYECKUE YpPaBHEHMUS,
9K30- U DHJIOTEPMUYECKUE peaKUuU. TOIUIMBO: yroib M METaH. 3arpsi3HEHUE
BO3/yXa, YCUJICHHE MapHUKOBOT0 3 dekTa, pa3pyiieHrue 030HOBOTO CJIOSI.

Bonopon — anemeHT u mpocroe Beniectso. Haxoxnenue Bonopoaa B Ipupoze,
dbu3nUecKre 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MmoyueHus. KucaoTsl
U COJIN.

Mosnsipbiii 00bEM ra3oB. Pacy€rsl M0 XUMUYECKUM YPaBHEHUSIM.

dusnueckue CBOWCTBA BOAbl. Boma kak pactBopurtens. PacTBOpEI.
HacebiieHHble M HEHACBINIEHHBIE PACTBOpPbI. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBas f0Js1 BelllecTBa B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJbl. OCHOBaHHS.
Ponp pactBOopoB B npupoze M B )KM3HM 4desioBeKa. KpyroBopoTr BOIbI B IIpUpOJE.
3arpsi3HeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MMPUPOIHBIX BOJI.

Knaccuduxanus neopranmdeckux coenuHenuil. Oxcuapl. Knaccudukamms
OKCHJIOB:  coyieoOpasytoniue (OCHOBHBIC, KHCIOTHBIC, aMQpOTEepHbIE) W
HeconeoOpaszyromue. Homenknatypa okcugoB. dusmueckne U XUMHYECKHE
cBoMCTBa OKCUIOB. [Tommyuenune okcuaoB.

OcHoBanusa. Krnaccudukamuss ocHOBaHWN: MIETOYM U  HEPACTBOPUMBIC
ocHoBaHus. HomeHkmarypa ocHoBaHuii. PHU3MYECKHE UM XHMHYECKHE CBOMCTBA
ocHOoBaHuM. [lomydeHne ocHOBaHHUM.

Kucnorsl. Knaccuduxanus kucnor. Homenknatypa kucnor. dusnyeckue u
XUMHYECKHE CBOMCTBAa KUCHOT. Psan aktuBHoct MetamnoB H. H. bekerosa.
ITonyuyenue KucCiorT.

Comu. Homenknatypa coseil. @U3MYECKUE U XMMHUYECKUE CBOWCTBA COJIEH.
[Tomyuenue coien.

I'enernueckas cBs3b MEXK/y KJIACCAMU HEOPTAaHUYECKUX COCTMHEHUIM.

Xumuueckuii IKcnepumenm:

KA4ECTBEHHOE OIPENIETICHUE COAEPKaHUS KUCIOPOIa B BO3AYyX€E, MOIyYEHHUE,
coOupaHue, pacno3HAaBaHWE ¢ W3YYCHHE CBOMCTB KHCIOpOAa, HaOIIOJCHHE
B3aMMOJCUCTBUSA BEHIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
npeKpanieHus ropeHus (1moxxapa), 03HaKoMJIEHUE ¢ 00pa3aMu OKCUI0B U ONTUCAHUE
UX CBOMCTB, IIOJIydeHHE, COOMpaHHE, pacClOo3HABAaHME W U3YYCHHE CBOMCTB
BOJI0poja (ropeHue), B3aumoieicTeue Bogopoaa ¢ okcuaom menu (1) (BozmoxxkHo
UCIOJIb30BaHUE BUIEOMATEPHUAJIOB), HAOIIOAEHHE 00Pa3 0B BEIIECTB KOJUYECTBOM
1 ™monb, uccraenoBaHHE OCOOEHHOCTEW pAcTBOPEHMsI BEIIECTB C Pa3IM4HON
PaCTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OINPENEIEHHON MACCOBOW HOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBHE BOJABI C MeTauiaMu (HaTpueM U
KaJbliieM) (BO3MOXXKHO —HCIOJB30BAHME BHUAEOMATEPHAOB), HCCIEAOBAHUE
00pa3I0B HEOPraHUYECKUX BEIIECTB PAa3IMUHbIX KJIACCOB, HAOJIOIEHNE N3MEHEHMUSI
OKPAaCKH UHAUKATOPOB B pacTBOPax KUCIIOT U LIEJIOYEH, U3YUEHUE B3aUMOICUCTBUS



okcuga meau (1) ¢ pactBopom cepHOM KUCIOTBI, KUCIOT ¢ METallaMU, peakiui
HEUTpAIM3AaLUHU, [OJyYEHUE HEPACTBOPUMBIX OCHOBAaHWUM, BBITECHEHUE OJHOIO
MeTajula APYruM U3 pacTBOpa COJIM, PELICHHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BaxkHenme Kiaccbl HEOPraHUYECKUX COEAUHEHUID.

Iepunognueckuin 3axkon u Ilepuoauyeckass cucTeMa XHMHYECKHX
iemeHToB JI. WU. MenneneeBa. CtpoeHue aroMoB. XHUMHYECKAsl CBA3b.
OKHCINTEIBbHO-BOCCTAHOBUTEIbHbIC PEaKIUH

[lepBble MONBITKM KiIACCU(DUKALIUMA XUMHYECKUX 3ieMeHTOB. lloHsTtue o
Ipynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METaJUIbI,
rajloreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aM(pOTEpHbIE OKCHIbI
Y TUAPOKCHUBI.

[Iepnognuecknii 3akoH. [leprognyeckas cucreMa XUMUYECKUX 2JIEMEHTOB /1.
N. Menneneena. Kopotkonepuoanas u anuuHonepuoanas popmel [leprognueckoit
cucrembl xumuueckux ssemeHToB J[. WM. MenneneeBa. llepuoasl u rpymnisl.
@U3NYECKUM CMBICII ITOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUO/IA U IPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sAnep. M3otomnsl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JIoueK aTOMOB HepBbIX 20 XMMHMUYECKHUX  3JIEMEHTOB
Ilepnognueckon cucremsl [[. . MenneneeBa. XapakTepHUCTHKAa XMUMHYECKOTO
3JIEMEHTA 0 ero noJyoxxeuuto B [lepuonnueckoii cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHMSl paJuyca aTOMOB XUMHYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 IPYIIIaM U IEPUOAAM.

3nauenue [lepuoauueckoro 3axkoHa u [lepruoauueckor CUCTEMbl XUMUYECKUX
JJIEMEHTOB I pa3BUTHUS Hayku W npakTuku. J[. 1. MenneneeB — yd€HbIl U
rpaX1aHNH.

Xumuueckass cBs3b. KoBaynieHTHass (monsipHas M HENOJISPHAs)  CBA3b.
DIIEKTPOOTPULATEIBHOCTD XUMUYECKUX 3JIEMEHTOB. VIOHHAsI CBSA3B.

Crenenb  okucneHus.  OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIE  PEAKLIMH.
IIpouecchl OKMCIEHUS U BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3y4eHUEe O0pa3LoB BELIECTB METAUIOB M HEMETAJIOB, B3aUMOJIECHUCTBHE
TUAPOKCHAA LIMHKAa C PAacTBOPAaMM KHUCIOT M IIEJIOYEH, IPOBEICHUE OIIbITOB,
WUIIOCTPUPYIOLIUX  NPUMEPBI  OKHUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKLIHN
(ropeHue, peakluy pa3ioKEeHUs, COeTUHEHMUS).

Mesicnpeomemmuoie ceasu

Peamu3anuss MeXINpEeOMETHBIX CBS3€M IPpU W3yYEHMM XUMUM B § Kiacce
OCYLIECTBJISIETCSI 4Y€pe3 MCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
IOHATHAM, TAK U TOHATHUH, SABIIONIUXCS CUCTEMHBIMH JUIS OTAEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.



OO01Me ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAy4YHbIA (paKT, TUIOTE3a, TEOPUS,
3aKOH, aHalau3, CHUHTE3, KiIaccuukanus, MEepUuOJAUIHOCTb, HAOJIOJCHUE,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3BMEPEHNE, MOJIENb, SIBJICHUE.

®du3uKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/]I, U30TOIIHI,
PaMOaKTUBHOCTb, MOJEKYJa, 3JEKTPUUECKHI 3apsl, BEIIECTBO, TENIO, O0BEM,
arperaTHOe COCTOSIHME BEIECTBa, Tra3, (U3MUECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/1bI, COIHIIE.

buonorus: ¢dorocuntes, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, rugpocdepa, MUHEpasbl, TOPHBIE TTOPO/IbI, MOJIE3HBIE
MCKONIA€MBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KNIACC

BemecTBo M XUMHYECKasl peaKkuus

[Tepnognueckuii 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHue aToMoOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KaIHSsl, KAJbIUS U UX COCTUHEHUN
B COOTBETCTBUM C TIOJIO)KEHHEM »3ieMeHToB B llepuoguueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CtpoeHue BelecTBa: BHUAbI XWUMHUYECKOW CBSI3H. THIBI KPUCTAILUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOM PEIIETKU U
BHJIa XUMHYECKOU CBA3U.

Knaccuduxanys u1 HOMEHKJIATypa HEOPTaHWUYECKUX BEIIECTB. XHWMHUUYECKHE
CBOICTBA BEIIECTB, OTHOCSAIIMXCS K pAa3JUYHbIM KJjaccaM HEOPTraHUYeCKHUX
COEJIMHEHU, TEHETUYECKAs! CBSA3b HEOPTaHUYECKUX BEILIECTB.

Knaccuduxanus XuMUuecKUX peakivii o pa3InyHbIM pU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIUU BEUIECTB, MO TEMJIOBOMY 3(deKTy, Mo
M3MEHEHUIO CTEMEHEH OKMCIEHUS XMMHYECKHUX 3JIEMEHTOB, MO0 OOpaTHMOCTH, IO
YYaCTUIO KaTajau3aTropa). JK30- U IHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
ypaBHEHMUSL.

[lonsiTue o ckopocTn XuUMHYecKOW peakuuu. [loHsiTHe 00 OOpaTUMBIX U
HEOOpATUMBIX XUMUYECKUX peakiusax. [IoHSITHE O TOMOTEHHBIX U TeTEPOreHHBIX
peakuusx. [lonarue o karanusze. [loHsATHE 0 XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XUMHUYECKOM pEAKIUMU U TIOJIOKEHUE XUMHUYECKOIrO
paBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ pEAaKIUH,  AJIEKTPOHHBIM  OajlaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON  pEaKLIHHU. CocraBiieHHe  ypaBHEHUU
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIMIl €  HCIOIb30BAHUEM  METOAA
AJIEKTPOHHOTO OajaHca.



Teopust HNEKTPOIIMTHYECKON TUCCOUALINU. DIIEKTPOIUTBI U HEIJIEKTPOIIUTHI.
KaTtnonsl, aHnoHsl. MexaHu3M AMCCOLMALMM BEIIECTB C PA3JIMYHBIMA BUIAMHU
XUMHUYecKOM cBsi3u. Crenenp quccounann. CUIbHbIE U C1a0ble 3JEKTPOIUTHI.

Peakiiuu voHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEaKIIUii MOHHOTO OOMEHa,
IOJIHBIE W COKpAIlEHHbIE HOHHBIE ypaBHEHUs peakiuil. CBoiicTBa KHCIIOT,
OCHOBAHMI1 U coJiel B CBETE MPECTABICHUN 00 JIEKTPOIUTUYECKON AUCCOLUAIIIH.
KauectBeHnHbIe peakiiuu Ha HOHBIL. [IoHATHE O THIPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HeMeTauioB (Tpaduta M anmasa), CIOXKHBIX BEIIECTB
(x10puaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM PEAKIIUU OT
BO3JICHCTBUSI  PA3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  DIJIEKTPOIPOBOJHOCTU
pPacTBOPOB BEIIECTB, MTPOIIECcca AUCCOIMALIMM KUCTIOT, iej04Yel U coiel (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEO MATEPHAJIOB), MPOBEIACHHUE OIBITOB, WIUTIOCTPUPYIOIINX
MPU3HAKKM TIPOTEKAHWS pEaKuié HOHHOTO oOMeHa (oOpa3oBaHHME Ocajka,
BbIJICJICHWE Ta3a, 00pa30BaHUE BObI), ONBITOB, WUIIOCTPUPYIOIIUX MNPHUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peaKUuil (TOpeHHe, pPEeaKUuu pPa3IoKEeHUs,
COCJIMHEHHUs), pACIIO3HABAHUE  HEOPraHWYECKHMX  BEIIECTB C  I[OMOIIBIO
Ka4YECTBEHHBIX PEaKLMi HA MOHBI, PEILICHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTaJs1bl 1 MX COeIMHEHUS

OOmass xapaktepucTuka rajnaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (pU3MYecKrue CBOMCTBA MPOCTHIX
BELIECTB — TAJIOT€HOB. XUMUYECKHE CBOMCTBA HA pUMepe XJlopa (B3auMOAECTBUE
C MeTa/ulaM{, HeMeTalUlaMH, Mienodyamu). XiopoBogopoxa. ConsHas KHUCIOTAa,
XUMHYECKHE CBOWCTBA, IIONY4YEHHE, MpuMeHeHue. JleiicTBue xiyopa H
XJIOPOBOJOPOJA HA OPTAHU3M Y€EJIOBEKA. BaykHenme XJI0OpHUIbl U NX HAX0XKICHUE B
IpUPOJIE.

O6mias xapakrtepuctuka 31eMeHTOB VIA-rpynmbel. OCoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIEe cTeneHu OokucieHus. CtpoeHue u (U3NUYECKUue CBOMCTBA
IPOCTBHIX BEUIECTB — KUCIOPOAA U CEpbl. AJUIOTPONHbIE MOAU(PUKALIMN KUCIIOpOAa
U cepbl. XUMHUYECKHE cBoWcTBa cepbl. CepoBOIOpOA, CTpoeHUE, (PU3NYecKue H
XUMHUUYeckue cBoiicTBa. OKCHABI Cepbl KaK MPEIACTABUTENM KUCIOTHBIX OKCHJIOB.
CepHas kucnorta, pu3ndeckue 1 XMuMUYECKHe CBOMCTBA (00IMe KaK MpeICTaBUTEIS
KJlacca KHUCJIOT U creuuduueckue). XuMUYECKUE PEAKLUHU, JIeKAIIUE B OCHOBE
IIPOMBINIUIEHHOTO CIOCc00a TMOMy4eHUs CepHOM KHUCIOThl. [IpumeHeHue cepHon
kuciaoTel. CoiM CepHOM KHUCIOTHI, KAayeCTBEHHAsl peakuus Ha Cyab(paT-HuOH.
Haxoxnenne ceppl M €€ COCOIMHEHUM B MNPHUPOAE. XUMHUYECKOE 3arps3HEHUE
OKpYXalollel Cpelbl COCAUHEHUSMU Ccepbl (KHUCIOTHBIE MOXKAM, 3arpsi3HEHHE
BO3JIyXa U BOJOEMOB), CIIOCOOBI €0 IIPEA0TBPAIICHHUS.



OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOECHHMS
aTOMOB, XapaKTEpHbIE CTETIEHH OKHUCIJIEHUSA. A30T, pacnpoCTpaHEHUE B MPUPOJIE,
duznueckue u Xxumuieckue ceoiictBa. KpyroBopor azora B npupojie. AMMHAK, €ro
(¢usznuecKkue U XMMHYECKUEe CBOICTBa, Ody4YeHne U npuMeHenue. Conu aMMOHUS,
ux pU3MUECKHe U XMMUYECKUEe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THasg KHUCIOTa, €€ TMOoiydyeHue, Pu3nueckue U XUMHUYECKHE
cBOiicTBa (00mME Kak TPEACTaBUTENS Kiacca KHUCIOT U cruenuduyecKue).
Hcnonb3oBaHrue HUTPATOB U COJIEH aMMOHHSI B KAYE€CTBE MUHEPAJIbHBIX Y 100pEHU.
XUMHUYECKOE 3arpsA3HEHUE OKPY KAIOIIEH Cpe/ibl COSAUHEHUSIMU a30Ta (KUCIOTHbIE
JOXAH, 3arpsi3HEHHE BO31yXa, MOYBBl U BONOEMOB). Pdocdop, amioTponHbIe
monudukanuu docdopa, puznueckue U xumuueckue cpoiictsa. Oxcup hocdopa
(V) u dochopnast kuciora, Gu3rUecKue ¥ XUMUYECKHE CBOKCTBA, MOJIy4YCHUE.
Ucnonb3oBanue pochatoB B kKauecTBe MUHEPAIBLHBIX YAOOPEHUH.

OO6mras xapaktepuctuka 371eMeHTOB IV A-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTENICHH OKUCIECHUS. Y TIEpO, AJUIOTPOIHbIE MOAU(DUKAIUH,
pacrpocTpaHeHue B NMpupoze, puznueckue U XMMUYECKue CBoicTBa. AjcopOuus.
KpyroBopor yriaepona B mnpupone. Oxcuasl yriepoja, HX (U3HUYECKUE U
XUMUYECKUE CBOMCTBA, JCHCTBME HA JKUBbIE OpPraHU3MbI, IIOIYYEHHE H
MPUMEHECHHE. DKOJIOTHYSCKUE TPOOJIEMBI, CB3aHHBbIC ¢ okcuaoM yriepona (1V),
TUIoTe3a TI00aNbHOTO MOTEIJICHUs] KIuMaTa, MapHUKOBBIM 3(@ekT. YronbHas
KHUCIOTa M €€ CONMM, UX (PU3MYECKHEe U XMMHUYECKHE CBOWCTBA, MOIy4YECHUE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-woOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIMHE, TPOMBIIIIIEHHOCTH U CEJIbCKOM XO0351CTBE.

[lepBoHaYanbHBIE MOHATUS 00 OPraHUYECKUX BEUIECTBAX KAK O COSAMHEHUSX
yriepoza (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, [IMIEPHUH, YKCYCHasl KUCIIOTA).
[IpupoaHble MCTOYHUKH YIJIEBOAOPOAOB (yroib, MNPUPOAHBIA Tra3, HePTh),
OPOAYKThl UX TmepepaboTku (O€H3MH), UX pOJib B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTve 0 OMOMOTMYECKN Ba)KHBIX BEILIECTBAX: JKUpax, OeJKax, yrieBojax — U Ux
poiM B OKM3HU YEJOBEeKa. MaTepualbHOE €OUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COECIUHEHUN.

KpemHunii, ero Qusnueckue u XUMHUYECKHE CBOMICTBa, IMOIy4E€HUE U
npumeHeHue. CoequHeHus KpeMHus B ipupoe. O0mue npencraBieHus 00 OKCUIe
kpemuaus (1V) u kpemHueBoi kuciore. CUIMKATHI, UX UCIOIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakHeillne cTpouTenbHble MaTepualibl: KepamHKa, CTEKIIO,
IeMeHT, ©OeToH, kene300eroH. IlpoOieMbl  6€30macHOrO  MCIOJIB30BAHUS
CTPOMUTENBHBIX MATEPHAIIOB B IIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpa3l0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJIIHON KHUCJIOTHI,
IPOBEJCHUE KAaUE€CTBEHHBIX PEaKIMi Ha XJIOPHUA-UOHBI U HAOJII0/IEHUE TPU3HAKOB



UX TPOTEKaHMSs, OMBITHI, OTpa)karomnme (U3nUecKue W XUMHYECKHUE CBOWMCTBA
rajoreHoB M WX COEAUMHEHHMH (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPUAIIOB),
03HAaKOMJICHHE ¢ 00pa3IiaMu XJIOPUI0B (TaJoreHr 10B), O3HAKOMIICHHE ¢ 00pa3amMu
ceppl M €€ COCAMHCHUSAMHU (BO3MOXKHO MCIIOJIB30BAHHE BHJICOMATCPHAIIOB),
HaOJI0/IeHHne TIpoliecca oOyTIMBaHUs caxapa Mo JeHCTBUEM KOHIIECHTPUPOBAHHOMN
CEpPHOM KUCIIOTHI, M3YYCHUE XMMUYECKIX CBOUCTB pa30aBICHHON CEpHON KUCIIOTHI,
MIPOBE/ICHNE KAY€CTBEHHON PEAKIIMU Ha CyIh(}aT-uoH W HaOJIIOJeHUE MPU3HAKA €€
MPOTEKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOWMCTBaMHU a30t1a, (ochopa U uX
CoeIMHEHNH (BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPUAIIOB), 00pa3liaMyd a30THBIX
u (dochopHBIX yI0OpeHHH, TOlyYeHHEe, COOMpaHre, paclo3HaBaHUE U HU3yUYCHHE
CBOMCTB aMMHuaka, MPOBEJCHHWE KAYECTBEHHBIX pEaKIMii HAa MOH aMMOHUS U
dbochar-uoOH U U3yUYEHHE TPU3HAKOB MX NPOTEKAHUs, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHCIIOTBI C MeEIbI0 (BO3MOXKHO HCHOJIb30BaHUE
BHU/ICOMATEPUANIOB), M3YUYEHUE MOJEIEeH KPUCTAUIMYECKUX pEIIETOK anMasa,
rpaduta, QymuiepeHa, O3HAKOMJICHHE C TIPOIECCOM aACOpPOIMU PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOHWCTBOM IMPOTHUBOrasza, IOJydeHUE,
coOupaHue, paclio3HaBaHWE W M3Y4YeHHE CBOMCTB YTJEKHUCIOIO Ta3a, MPOBEICHUE
Ka4ECTBEHHBIX PEAKIUI Ha KapOOHAT U CHJIMKAT-UOHbl U U3YYCHUE MPU3HAKOB UX
MPOTEKaHUsl, O3HAKOMJICHUE C TMPOAYKIHEH CHUIMKATHON MPOMBIIUIEHHOCTH,
pEllIeHUE SKCIEPUMEHTAIBHBIX 3adad Mo TeMe «BaxHellme HeMeTaulbl U HUX
COETMHEHUSD.

MeTtajiibl M X COeAMHEHMSI

OO6m1as xapakTepUCTUKAa XUMUUYECKUX JIEMEHTOB — METAaJJIOB Ha OCHOBAaHUU
uX mnonoxeHuss B lIlepuoguueckoin cucremMe XuMmMuuyeckux osiaemeHtoB [l .
MenneneeBa u crpoenusi atoMmoB. CTpoeHHe MeTaioB. MeTaminueckasi CBsI3b U
METaJUIMYEeCKasi  KpUCTa/lldueckass  pemérka.  DJIEKTPOXUMHUYECKUU  psif
HaInpspKeHU MeTtauioB. du3nueckue U XMMUYECKHe CBOMCTBa MeTajuioB. O01me
crocoObl ToydeHuss MeTawioB. [loHATHE O KOPpPO3WHM METAIIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI X 0T KOppo3uu. CruiaBsl (CTallb, UyT'yH, JIOPATIOMUHMNA, OpOH3a)
U UX IPUMEHEHUE B OBITY U MPOMBIIICHHOCTH.

[Ilenounbie MeTasuibl: MoJiokeHue B Ilepmoamyeckoil cucreMe XMMHUUYECKUX
anemeHToB Jl. 1. MenneneeBa, cTpoeHHEe MX aTOMOB, HAXOXJIECHUE B IPUPOE.
du3nyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u kanus). OKCUasl 1
TUAPOKCUABI HATpusi W Kanus. [IpuMeHeHHe IIENOYHBIX METAIOB M HX
COCIIMHCHUU.

[[lenouHO3eMENbHBIE METAJIbl MAarHMid M KaJbLMi: IIOJIOKEHHUE B
Ilepnognueckon cucreMe xumnudeckux anemMenToB /1. 1. Menneneesa, crpoenue ux
aTOMOB, HaXOXJ€HHE B Npupojae. PU3NYECKUE U XUMUYECKHUE CBOMCTBA MarHUA U



Kanblus. Baxueiiine coennHeHns KaabIus (OKCUI, TUIPOKCU/I, CONH ). JKECTKOCTD
BOJIBI U CITIOCOOBI €€ YCTPAHEHMUSI.

AmoMUHUN: oJoxeHue B [lepronnueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToMa, HaxoxkAeHUe B mpupoje. dusmyeckue u
XUMUYECKHE CBOMCTBA aTtOMUHUA. AM(OTEepHbIE CBOMCTBA OKCHJIA M TUIPOKCHIA
AJTFOMHUHUSL.

Keneso: nonoxenue B [lepuognueckoin cucteMe XUMAYECKUX 3J1EMEHTOB /I,
N. MenneneeBa, CTpoeHHE aToMa, HAaxXOXKJAcHUE B mpupone. Pusndeckue u
XUMHUYECKHE CBOMCTBA kee3a. OKCHIbl, TUIPOKCU LI U conu kene3a (1) u xxenesa
(1), ux coctaB, CBOMCTBA M MOJIyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oO0pa3llaMd METaIOB M CIUIABOB, HUX (PU3UYECKUMHU
CBOMCTBaMH, M3y4YE€HHE  PE3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOIb30BAHUE BHUJIEOMATEPUANIOB), OCOOCHHOCTEM B3aMMOACUCTBUS OKCHJIA
Kalbl[ud U HaTpusi C BOJAOM (BO3MOXKHO HCIIOJb30BAHUE BHJAEOMATEPUATIOB),
VICCIIEJOBAHUE CBOWCTB KECTKOW BOJIbI, MPOLIECCA TOPEHUSA KEJNEe3a B KUCIOPOIE
(BO3MOXKHO  HUCIIOJIb30BaHWE  BHUJCOMATEpPHATOB), TIPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIIMi Ha HOHBI: MAaTHHUSI, KaJIbIIHS, AIFOMAHUS, [IMHKA, xene3a (11)
u xkeneza (1), menu (ll), HabmoneHne m omnucaHue MPOLECCOB OKPAIIMBAHUS
IUIAMEHM MOHAMHU HaTpusi, Kajdus W Kajlblus (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM()OTEPHBIX CBOMCTB THAPOKCHIA AJTFOMUHHUS U
TUJIPOKCHAA IIMHKA, PEIICHNE APKCIEPUMEHTAIbHBIX 3a/1a4d 1o TeMe «BaxHenmmue
METAJIJIbI U UX COCTUHEHUSIY.

XuMHUSA ¥ OKpPYKaKwIas cpeaa

BemectBa n mMarepuasibl B IIOBCEAHEBHOW JKM3HM 4eNIOBEKa. be3omacHoe
WCIOJIb30BaHME BEIIECTB U XMMUUYECKUX peakiuil B ObiTy. [lepBasi momois npu
XUMHYECKHX 0KOTrax U OTPaBIICHUSIX.

XUMHUYECKOE 3arpsA3HEHHE OKPYXalollel cpelbl (mpeaelibHas JOMyCcTUMast
KOHLeHTpauus BewecTs, aanee — [1J[K). Poias XxumMun B pemieHun 3KOJIOrHYECKUX
npoOseM.

Xumuueckuit IKCnepumenm:

u3yuyeHue o0pa3loB MaTepUasioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJUMEpPHbBIC
MaTepHabl).

Mesicnpeomemmuoie ceasu

Peanmuzanust mMeXOpeaMETHBIX CBSI3€M MpU HM3YyYEHHM XHUMUM B 9 Kiacce
OCYLIECTBJISIETCSI 4Y€pe3 MCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U TOHSTUH, SABJISIOMIUXCS CUCTEMHBIMU ISl OT/ICJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIMKJIA.



OO01Me ecTeCTBEHHO-HAy4YHbIE MOHATUA: HAy4HbIA (PaKT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIAacCU(pUKaLUsi, NEpPUOJUYHOCTb, HAONIIO/IEHUE,
AKCIEPUMEHT, MOJICJTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHUE, MapHUKOBBIMI
3 peKT, TEXHOIOTHUS, MaTCPHAIIHI.

dwusznka: MaTepusi, aTOM, HJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
PaaOaKTUBHOCTb, MOJIEKYJIa, AIIEKTPUYECKUN 3aps, NPOBOJHUKH,
MOJIyIIPOBOAHUKH, JUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHUE BEIECTBA, ra3, pacTBOpP, pACTBOPUMOCTh, KPUCTATINYECKAs
peméTka, CruiaBbl, (pU3MYecKue BETMYWHBI, CIUHUIBI U3MEPEHHs, KOCMHUYECKOE
IPOCTPAHCTBO, MJIaHEThI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunres, apixaHue, Ouocdepa, 3KocUCTEMA, MHUHEPAIbHbIE
y1oOpeHus, MUKPOIJIEMEHTHI, MAaKPOAJIEMEHTHI, MTUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmochepa, rugpocdepa, MUHEpasbl, TOPHbIE TOPOABI, IOJIE3HbIE
MCKOMaeMble, TOIIMBO, BOJHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pPE3yJIbTaThl OCBOECHHSI MIPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMs JIOCTHTalOTCS B XO0/A€ OOyYEeHHMs XMMHUHU B €IUHCTBE Y4eOHOH U
BOCIUTATENIbHON JIEATEIbHOCTU B COOTBETCTBUU C TPAJULIUOHHBIMU POCCUHUCKUMHU
COLIMOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMU I[€HHOCTSIMH, NPHUHSITHIMU B
o0miecTBe MpaBUJlaMHd M HOpPMaMu IIOBEJEHUS U CIOCOOCTBYIOT IpoLieccam
CaMOIIO3HAaHUs, CAMOPA3BUTHUA U COLMAIN3ALUN O0yYAOIINXCS.

JInyHOCTHBIE  pe3yNbTaThl ~ OTpPa)XalOT  TOTOBHOCTh  OOyYaromIUXCs
PYKOBOJICTBOBAaTbCSl CHUCTEMOM ITO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAUUWd WU
pacUIMpEHME ONbITA JIEATENBHOCTH HA €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI

LEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAay4YHOMY HACJEIHI0, NOHUMAaHUS 3HAYEHHUS XWMHYECKOM HAYKH B IKU3HU
COBPEMEHHOTO O0IIecTBa, CIOCOOHOCTH BJAAETh JOCTOBEPHOM WH(pOpMarmei o
NEPEeIOBbIX JOCTUKEHUSIX M OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HayUHBIX 3HaHUSX 00 YCTpOICTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCTIMTAHMS:

IOPEACTaBICHUS O COLUMAIbHBIX HOpPMax M TMpaBUJaX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOU, yueOHOM CCIIEI0BATENbCKOM, TBOPUECKOM U IPYTUX BUIAX ACITEIbHOCTH,
TOTOBHOCTH K pPa3sHOOOpa3HON COBMECTHOW JEATENbHOCTH NPH BBIMOJIHEHUU
y4€OHBIX, IMO3HABATENIbHBIX 3aJa4, BBINOJIHEHUH XHUMHYECKHUX 3KCIEPUMEHTOB,
CO3JIaHUHU Y4€OHBIX IPOEKTOB, CTPEMJIEHUSI K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOLIH
B MPOLECCE 3TON YUEeOHOU IEATEIbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEACHHE
M TOCTYIIKM CBOMX TOBAapHILEW C MO3UIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCIEACTBUM OCTYIKOB;

3) HEHHOCTH HAYYHOTO TO3HAHNS

MHUPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE M XMMHUYECKON pEaKIMH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBIIIOIINE
OCHOBY JIi IOHUMaHUs CYIIHOCTH HAyYHOM KapTHUHBI MHUpa, MPEJCTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHS MPUPOABI, B3aUMOCBS3SIX YEJOBEKA C
MPUPOJHOU CPEJION, O POJIM XUMHUHU B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEW

MO3HABATEIbHbIE MOTHUBBI, HANIPABJICHHbIE HA MOJTYYEHUE HOBBIX 3HAHUM IO
XUMHUHU, HEOOXOMUMBIE I OOBSICHEHHS HAOJIOMAeMbIX MPOILIECCOB W SIBJICHUM,
MO3HABATENbHON, MHMOPMALIMOHHON W YUTATENbCKOW KYJIbTYphl, B TOM YHCIE
HaBBIKOB CaMOCTOSATENIbHOM paloThl ¢ Y4YEOHBIMM TEKCTAMH, CIPABOYHOU



JUTEPaTypOr, JOCTYIMHBIMH TEXHUYECKUMH CPEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOyYEHHIO W II03HAHMIO, JFOO03HATCIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  €caMOOOpa3OBaHUWIO, TMPOEKTHOW H  HMCCIEAOBATEIbCKOM
JeSATeNbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBIEHHOCTH W YPOBHS OOy4eHHs B
JIaJIbHEUIIIEM;

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHUE LEHHOCTU JKWU3HHU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3J0pOBBbIM 00pa3 »U3HU, OCO3HAHUE MOCIEACTBUI U
HENPUSTUE BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOTOJISI, HAPKOTHKOB, KYpEHUs),
HEOOXOJIMMOCTH  COOJIOACHHUS MpaBUi 0€300aCHOCTH NpU  OOpalleHUuU C
XUMHUYECKUMU BEIIECTBAMH B OBITY M peaTbHOU KU3HU;

5) Tpy10BOro BOCIIUTAHUSI:

MHTEPEC K MPAKTHUYECKOMY M3YUYEHHIO Npodeccuid U TpyAa pa3aIuyHoro pojaa,
YBa)XKEHHE K TPYAY U pe3yJibTaTaM TPYIOBOIl I€SITEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  TPEIMETHBIX 3HAaHUH 1O  XWMHH, OCO3HAHHBIA  BBIOOP
WHJUBUTyIbHON TPAeKTOPUU MPOJOHKEHHS 00pa30oBaHUsl ¢ YIETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCIIEITHOM MPOGECCHOHANBHON JAEITSILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMECHHUH,
TOTOBHOCTb a/IalITUPOBATHCS B MPO(GECCHOHAILHOMN CpeJIe;

6) IKOJOrHYeCKOTr0 BOCIIUTAHMS:

AKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOLLIEHHUE K TPUPOE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CYLIECTBOBAHMS, NMOHUMAaHUE IEHHOCTU 3A0pPOBOIO U
Oe3omacHOro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYIECKOMY W TICHXMYECKOMY 3J0POBBIO, OCO3HAHHWE TICHHOCTH COOIOACHUS
npaBuJI OE30MACHOTO MOBEACHUSI TPU padOTe C BEIIECTBAMH, a TAKKE B CUTYyaIHsIX,
YIPOKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, MOJy4aeMble TTPU MU3YYCHUH XUMHH, IS
peneHns 3a7a4, CBSI3aHHbIX C OKPYKAIOWIEeHd TPUPOIHON CPENOH, ISl MIOBBIILICHUS
YPOBHSI  3KOJIOTMYECKOM  KYyJbTYpbl, OCO3HAHUS TIJI0O0AJBbHONO  Xapakrepa
AKOJIOTHYECKUX MPOOJeM U MyTe WX PEIIeHHUs MOCPEICTBOM METOJ0B XUMUH,
HKOJIOTHYECKOTO MBITIICHUS, YMEHUSI PYKOBOJCTBOBATHLCS UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOMN U COLIMAJIbHON MPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pPE3YJNbTATOB BBIACISIOT 3HAYUMBIC IS
(dbopMHUpOBaHUSI MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATUS (3aKOH, TEOPHUS, TPUHITHTI,
rurnore3a, (Qakr, cucTemMa, MPOLEcC, 3KCOEPUMEHT M JPYroe.), KOTOpbIe
UCIOJNIb3YIOTCSI B €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MpEAMETax W MO3BOJSIOT Ha
OCHOBE 3HAHUUN U3 ATUX MPEIMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIIOCTHOU



HAay4YHON KapTUHE MHpA, U YHUBEpCAJIbHbIC yueOHbIE JEHCTBUS (MIO3HABATENILHEIE,
KOMMYHUKATUBHBIC, PETYJSTHBHBIC), KOTOpHIC OOECIeUrBaOT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSTEIBPHOMY IUIAHUPOBAHHUIO M OCYIIECCTBICHUIO y4eOHOMH
JICSATCJIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YyYeOHbIE 1eHCTBUA

Ba3oBbIe Jjornyeckue AeMcTBUA:

YMEHHSI MCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBINUIEHUS NPU OCBOEHUH
3HAHUW: PACKPBIBATh CMBICT XUMHUYECKUX MOHSITUH (BBIACIATh UX XapaKTEpPHBIE
NpU3HAKK, YCTaHABIIMBATh B3aMMOCBS3b C JPYTHMH IOHSTHSIMHU), UCIOJB30BAThH
MOHATHS JISl OOBSICHEHUS OTASIbHBIX (DAKTOB U SBJICHHH, BBIOMPATh OCHOBAHUS U
KpUTEpUM JIJIsl KJIacCU(DUKAIIUM XMUMHUYECKUX BEHIECTB M XMMHUYECKUX PEaKIUi,
YCTaHABJIMBATh MPUYUHHO-CICJCTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3Y4YEHUS,
CTPOUTH JIOTUYECKHE pacCyXACHUs (MHIAYKTUBHBIC, ACAYKTHUBHbBIC, 10 aHAJIOTHH),
JIeNaTh BBIBOABI U 3aKJIIOUCHMS;

yMEHUE TMPUMEHSITh B TMPOIECCEe MO3HAHUSI NOHATUSA (MPEAMETHBIE H
MeETaINpeMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIIOIb3YEMbIE B XUMUU,
peoOpa3oBBIBAThH MIUPOKO IMPUMEHSIEMbIE B XHMUU MOJIEIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HAK (CHMBOJ D3JIEMEHTa), XUMHUUeckas ¢GopMmyna W ypaBHEHUE
XUMUYECKOU peaklUui — MNP PEIICHUU y4eOHO-TTO3HABATENbHBIX 33/1a4, C Y4ETOM
ATUX MOJEJIBHBIX MPEIACTABICHUN BBISBIATHL U XapaKTEPU30BATH CYIIECTBEHHBIC
IPU3HAKK M3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIICCTB M XUMHUECKUX PEAKIIH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUUUHHO-CIEACTBEHHBIE CBSI3U WU
MPOTUBOPEUHS B U3YyHAEMBIX MIPOLIECCAX U SIBIICHUSX.

Ba3oBhIe uccieaoBaTejbCcKHe AelCTBUA .

YMEHHE HCIOJb30BaTh IMOCTABJICHHBIE BONPOCHI B KAYECTBE HMHCTPYMEHTA
MMO3HAHMS, a TAK)KE B KAYE€CTBE OCHOBBI JJIsl (POPMHUPOBAHUS THIIOTE3HI 10 POBEPKE
MPAaBUIILHOCTU BBICKA3bIBAEMbBIX CYXICHHM;

NPUOOPETEHUE OIBITa 110 IJIAHUPOBAHUIO, OpPraHU3AIMH W TIPOBEACHHIO
YUYCHUYECKUX OJKCIEPUMEHTOB, yMEeHUE HaOmoaaTh 3a XOJOM Mpolecca,
CaMOCTOSITEIbHO MPOTHO3UPOBATH €0 Pe3yibTaT, GOPMYIUPOBATH 00OOIIECHUS U
BBIBO/IbI 110 PE3YyJIbTaTaM MPOBEAEHHOTO OMbITA, UCCICAOBAHMUSI, COCTABIATH OTYET
0 MpoIeTIaHHOM paboTe.

Pa6ora ¢ nundpopmaumeii:

yMEHUE BBIOUpATh, AHAIM3UPOBATH U MHTEPIPETUPOBATHL HH(OpPMAIIHIO
Pa3IMYHBIX BHIOB M (JOPM MPEACTABJICHUS, MOTYyYaeMy0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONYJIIpHAsl JIUTEpaTypa XHUMHUUYECKOTO COJEpKaHUS, CIPABOYHbIC
nocodusi, pecypchl MHTepHeTa), KPUTHUYECKH OIICHUBATh MPOTUBOPEUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHHE NPUMEHATh Pa3IMYHbIE METOABI M 3alpOChl MPU MOUCKE U OTOOpE
MH(pOpMallMd U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIMMBIX JJIsl BBIIOJHEHMUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 ONPEENIEHHOTO THIa, MTPUOOPETEHUE OMbITa B
o0acTé  HCMOJb30BaHUS HMHGPOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTUH,
OBJIaJIEHUE KYJbTYpPOl aKTUBHOT'O MCIOIb30BAHUS PA3IMYHbBIX IIOUCKOBBIX CUCTEM,
CaMOCTOATEIbHO BBIOMPATh ONTUMAJIbHYIO (POpMY MpeCTaBiIeHUS HHPOPMAIUU U
WJUTIOCTPUPOBATh pPEIIaeMble 3aJadd HECIOKHBIMU CXEMaMH, JHharpaMMaMHy,
apyrumu popmamu rpaduKu U KX KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh M aHaJIM3UpoBaTh B Ipolecce ydyeOHOU U
UCCIIEI0BATENbCKON JESTeIbHOCTH MH(OPMAIUIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOr0 XO34iCTBA M TPAHCIOPTAa HA COCTOSIHUE OKPY’KAIOIIEW MNPHUPOIHON
Cpelbl.

KoMMyHHKAaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC JeHCTBHA:

yMEHUS 3a7]aBaTh BOIPOCHI (B XOJI€ JUaJiora U (MjK) TUCKYCCHUH) MO CYLIECTBY
oOcykgaeMol TeMbl, (QOPMYJIHPOBATH CBOU MPEIOKEHUS OTHOCHTEIHHO
BBITIOJIHEHUS TIPEIOKEHHON 3a7auH;

YMEHMS  IPEACTABIATh  IOJYYEHHBIE  pE3ydbTaThl  IO3HABATEJIbHOU
NESATENBHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTax; JejaTh MPE3EHTALUI0
pE3yNbTAaTOB BBHIMOJHEHHUS] XMMHUYECKOTO JKCIEpUMEHTa (J1ab0paTOpHOro OIbITa,
1a00paTOPHOM pabOTHI 110 UCCIETOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IPOEKTA);

YMEHHSA Yy4eOHOTOo COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEILHOM M MCCIEAOBATEIIbCKOM  JIEATENIbHOCTH  IpPU  pPELICHUU
BO3HHMKAIOIIUX MPOOJIEM HAa OCHOBE YYETa OOUIMX HMHTEPECOB U COTJIACOBAHMS
no3unuil (00cyxaeHusi, OOMEH MHEHMSIMM, «MO3TOBbIE HITYPMbI», KOOpPAWHALUSA
COBMECTHBIX JICUCTBHM, ONpENEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U pyTrue).

PeryiasiTuBHbIe yHUBepCaJbHbIe Y4eOHbIE 1eiCTBUSA:

YMEHHUE CAMOCTOSITEIBHO OIPEAEIATh LEIN JEATEIbHOCTH, IUIAHWPOBATH,
OCYUIECTBJISITb, KOHTPOJIMPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeSTENbHOCTh, BbIOUpaTh Hanbonee 3(hPeKTUBHBIE CIOCOOBI pelIEHUsI YU€OHbIX U
IIO3HABATEIBHBIX 3a7a4, CaMOCTOATENIBHO COCTaBJIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA aJTOPUTM JEWCTBUM NPU BBINOJHEHUM 33JlaHUM C  YYETOM
NOJly4YE€HUs HOBBIX 3HAaHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOIO pe3yJibTaTa 3asBJIICHHON LEIH, yMEHHE
MCII0JIb30BATh U aHAJIM3UPOBATH KOHTEKCTHI, IPEIJIAaracMbI€ B YCIIOBUM 3aJaHUM.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX peE3yJbTaTOB 10 OCBOECHHIO 00A3aTEIBHOIO
COZIepXKaHUs, YCTAaHOBJIEHHOI'O JaHHOW (enepanbHON paboyeil mporpaMmoit,
BBIICTISIIOT: OCBOEHHBbIE OOY4YalOIIMMHUCSA HAy4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI



nehcTBuil, cneuuduueckue s OpeAMETHOM obnact  «XuUMHS», BUIbI
NEATEIbHOCTA [0  MOJYYEHHWIO HOBOIO  3HAaHWS, €ro HWHTEpIpETalNH,
peoOpPa30BaHUIO ¥ PUMEHEHHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K xonIty oOyuenus B 8 kjacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYHAIOIIUXCS YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XHMHWYECKHX MOHSATUWA: aTOM, MOJIEKyJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEILECTBO, CI0KHOE BEILIECTBO, CMECh
(oHOpO/IHASI U HEOJTHOPO/IHAs), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEUIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J10JiI XUMHYECKOTO DJIEMEHTa B COSAMHEHUH, MOJIIPHBINA 00BEM,
OKCHJ, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEICHBb
OKHUCJICHUS, XUMHUYECKasl peakuus, Kiaccuukaius peakiuii: peaxkiuu
COCIMHEHUSA, PEAKUUU PA3JIOKEHUS, PEAKIUU 3aMEIICHUs, PEeaKIuu
oOMeHa, HK30- U PHJIOTEPMHUUCCKHE PEAKIINH, TeTJIOBOM (D (PEeKT peakimu,
AJIpO aToMa, JIEKTPOHHBIN CIIOM aToOMa, aTOMHasi OpOUTAJIb, PAAUyC aTOMa,
XUMUYECKasi CBSI3b, MOJISIPHASE U HEMOJIIPHAS KOBAJICHTHAS CBSI3b, HOHHAsI
CB3b, HWOH, KaTHOH, aHWUOH, pAacTBOp, MaccoBas JOJs BEIleCTBa
(TIpolieHTHas KOHIIEHTpAI1s) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHUMHUYECKHUX TOHSITUH H
MIPUMEHSATD 3TU MOHATHS PU OMUCAHUY BEUIECTB U UX MPEBPAILCHHUII;

e HCIIOJNB30BAaTh XUMUYECKYIO CHMBOJIUKY JUIS COCTaBlIeHUS (OpMys
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUM;

e OIpEIesITh BAJEHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTETIEHb  OKHUCJICHHS  DJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
NPUHAIJIEKHOCTh BELIECTB K OINPEACNIEHHOMY KJIACCy COEIMHEHHWH MO
dbopmynaMm, BHUJ XUMHUYECKOW CBsi3M (KOBAJieHTHass W HMOHHAsA) B
HEOPTaHMYECKUX COCAMHEHUSIX;

e packpeBaTh cMbIch llepuogmueckoro 3akona JI[. M. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TMEPUOJUUYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX DJIEMEHTOB OT WX MojoxkeHus:i B [lepuoguueckoit cucrteme,
3aKOHOB COXpPAHEHHUS MAacChl BEILIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUSs1, 3aKOHa ABOTraJipo;

e OIKCHIBATH M XapaKTepu3oBaTh TaOmuuHyo ¢opmy Illepuonuueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3iuyaTh I[IOHATHUS «TJIaBHAas
noarpynmna (A-rpynmna)» u «mobouynas noarpynmna (b-rpynmna)», mansie u
OOJbIIME MEPHUOJIbl, COOTHOCUTH OOO3HAUEHHS, KOTOPhIE HMEIOTCA B
tabmuue «llepmonnueckas cucrema XxuMuuyeckux siaemeHTtoB . .
MeHnaeneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij A1pa, 001lIee YUCIIO0 3IEKTPOHOB U
pacrnpeiesieHUe UX IO JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XMMHUYECKHUE AJIEMEHThI, HEOPraHMYECKHUE BEIECTBa,
XUMHYECKHE peaKkuu (IO YUCIy M COCTaBy YYACTBYIOIIMX B PEAKLIHUH
BEILECTB, MO TEMI0BOMY 3 PeEKTy);

XapaKTepHU30BaTh (OIMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXkKAAsl ONKUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUMN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

MPOTHO3UPOBATh CBOWMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM NPOTEKAHUS XMMHYECKUX IIPEBPAILCHUNA B
Pa3JIMYHBIX YCIOBUSX;

BBIYMCIISATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEILIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO JJIeMEeHTa 1o (GopMyse COETUHEHHS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOJAUTH PACUETHI 110 YPABHEHHUIO
XUMHUYECKON PEaAKINH;

MPUMEHSATH OCHOBHbBIE ONEPALUH MBICIUTEIBHON N€ATETbHOCTH — aHATIU3 U
CHUHTE3, CpaBHEHHE, O0O0O0OIICHHEe, CHCTEMaTH3aIluio, KiIacCHU(HUKAIIHIO,
BBISIBJICHUE IMPUYMHHO-CIEICTBEHHBIX CBS3€d — JUIsl U3YUYEHHUS CBOMCTB
BEIIECTB W XMMHYECKHX pEAKIUH, €CTECTBEHHO-HAYYHBIE METO/IbI
NMO3HAHMUS — HAOMIOZICHHE, W3MEpEHUEe, MOJCIMPOBAHHUE, SKCIEPUMEHT
(peasIbHBIN U MBICIIEHHBIN);

CJIEIOBATh MPaBUIIaM MOJb30BAHUS XMMUYECKOW MOCY 101 1 1a00paTOPHBIM
o0opyZOBaHMEM, a Takke IMpaBuiIaM oOOpalleHUusi C BEIIeCTBAMHU B
COOTBETCTBUM C HHCTPYKIUSAMHU 10 BBIMIOJHEHUIO J1abOpaTOPHBIX
XUMHUYECKUX OMBITOB O MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB
(BOmopoza M KHUCIOpOAA), MPUTOTOBJIEHUIO PACTBOPOB C OINpPEACIEHHON
MAaCCOBOM JI0JIEW PAaCTBOPEHHOI'O BEILIECTBA, IUIAHUPOBATh U MPOBOJIUTH
XUMHYECKUE SKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TIOMOIIbI0 MHJIUKATOPOB (JTakMyc, peHondTanernt, METUIOPAHXK

U JIpyTue).

K xonIy oOyuenus B 9 Kkjacce npeaMeTHbIe pe3yibTaThl HA 6A30BOM YpOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMWYECKUX TIOHSITHH: XWMHYCCKUH
DIIEMEHT, aTOM, MOJIEKYJa, HWOH, KAaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CIIO)KHO€ BEIIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPHUIATEIILHOCTh, CTENEHb
OKHCJICHHSI, XUMUYECKasl PEAKINsl, XUMUIECKasl CBS3b, TEIIIOBOK 3P deKT
peaknuy, MOJb, MOJSIPHBIA  O0BEM,  pacTBOp,  DJICKTPOJIHTHI,
HEDJICKTPOJIUTHI, ANEKTPOIMTUYECCKAsT TUCCOIMAIUS, PEAKIUd HOHHOTO
oOMeHa, KaTaiuM3aTop, XWMHYECKOE paBHOBECHE, OOpaTHUMbIE U



HEOOpaTUMBbIE PEAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEAKIIUH,
OKHUCJIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE, aJUIOTPOIIU,
aM(pOTEpHOCTbD, XUMUYecKast CBSI3b (koBaJieHTHaH, MOHHAs,
METaJUTMYECKas), KPUCTAITNYECKAs PEHIETKA, KOPPO3USI METAIUIOB, CILIABBI,
CKOPOCTh XUMHYECKOW peaKIuu, MPeaeabHO JIOMyCTUMAasl KOHIIEHTpAIUs
ITJIK BemiecTna,;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUM U
MPUMEHSTh 3TU MOHSATHUS IPU OMUCAHUU BEUIECTB U UX MPEBPAILCHUII;
HCIIOJIb30BaTh XUMHMYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHS (POpMyIl
BEILIECTB U YPABHECHUN XUMUYECKUX PEAKIINN;

OTPEJIEATh BaJICHTHOCTh U CTENEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOrO COCTaBa, MPUHAJJICKHOCTh BELIECTB K
OIpeAeIEHHOMY KJIacCy COEAMHEHUN 1Mo QopmysaMm, BHUA XUMHYECKOU
CBs3U (KOBAJICHTHAsl, HMOHHAs, METAJUIMYecKas) B HEOPTaHUYECKUX
COCIMHEHUSX, 3apsj MOHA 10 XUMUYECKON (QopMylie, XxapakTep cpeisl B
BOJIHBIX PAcCTBOpax HEOPTaHUYECKUX COCIUHEHUMU, TUI KPUCTAITUMYECKON
PEIETKA KOHKPETHOI'O BEIIECTBA;

packpeiBath cMmbicn llepmogmueckoro 3akona J[. U. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHMMAaHWE: OINUCHIBAaTh U XapaKTepHU30BaTh
tabimuunyto ¢opmy Ilepuonnueckoit cUCTEMbl XUMUYECKUX 3JIEMEHTOB:
pa3nnyaTth MOHSTHS «IJIaBHas mnoarpynmna (A-rpynmna)» U «noOo4Has
noarpynna (b-rpynma)», manble W OOJbIIME MEPUOIBI, COOTHOCHUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKOM TaOIHIIE, C YUCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsa  AApa, oOHIee 4YHMCIO S3JEKTPOHOB M paclpeieseHue HX MO0
AIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIINE 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 2JIEMEHTOB M HMX COCIUHEHUN B Mpejenax MajbiX NEepPUoJOB U
TJIABHBIX MOJCPYII C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(PUIIUPOBATh XUMUUECKUE BJIEMEHTHI, HEOPTAaHUYECKUE BEIECTBA,
XUMUYECKHE pEaKIUM (M0 YUCIYy W COCTaBY Y4YacTBYIOUIUX B pEaKIUU
BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, 0 W3MEHEHUIO CTENEHEH OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepHu30BaTh (OMHUCHIBATh) OOIIME W crnenudUUecKrue XHMHYECKHE
CBOMCTBA TMPOCTBIX M CIOXHBIX BEIIECTB, IMOATBEPKIas OMHUCAHUE
MPUMEPAMHU MOJEKYJISPHBIX U HMOHHBIX YPAaBHEHUM COOTBETCTBYIOLIHMX
XUMHUYECKUX PEAKIIUN;

COCTABJISITh YPaBHEHUS DJIEKTPOJIUTHUYECKON JUCCOIUAIIMU  KHCIIOT,
LIEJI0YEN U COJIEW, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKLIMA MOHHOTO



oOMEHa, YypaBHEHHUs pEaKLUMid, TMOATBEPKIAIOIIMUX CYLIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXY BEIIECTBAMH Pa3IMYHbIX KJIACCOB;
pPacKpbIBaTh CYHIHOCTh OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIX PEaKIIHii
MOCPEICTBOM COCTaBJICHUS 3JIEKTPOHHOT0 OaaHca 3TUX PeaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT KX CTPOEHHS,
BO3MOKHOCTH TPOTEKaHUS XUMHUYECKUX MPEBPAIEHUH B Ppa3IUYHBIX
YCIIOBUSIX;

BBIYMCIISATh OTHOCUTEIBLHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO 3JIeMEeHTa 1o (OpMyse COEIUHEHHS,
MacCOBYIO JIOJIFO BEILIECTBA B paCTBOPE, IPOBOJAUTH PACUETHI 110 YPABHEHHUIO
XUMHYECKON PEAKIINY;

coOJII01aTh MpaBuia MOJIb30BaHMA XUMUYECKOM MOCYy 101 U 1a00paTOPHBIM
o0opyloBaHMEM, a TaKkKe IpaBwia oOOpalleHUuss C BEIIeCTBAaMU B
COOTBETCTBHHM C MHCTPYKIUSMH TIO BBINOJHEHHUIO J1a00paTOPHBIX
XUMHYECKHUX OIBITOB M0 MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMUMaKa 1 yrieKkucsioro rasa);

IPOBOAMTDH PEAKIUH, TOATBEPKIAIOIINE KAYECTBEHHBI COCTaB Pa3InYHbIX
BEIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOpHA-, OpOMHI-, HOAMI-,
kapboHat-, Qocdar-, cunmkKar-, cyabdar-, TUIAPOKCUI-HOHBI, KATHOHBI
aMMOHHS U HMOHBl M3yYEHHBIX METAJUIOB, IPHUCYTCTBYIOLIME B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEILECTB;

MPUMEHSATH OCHOBHBIE ONEPALIMH MBICIUTEIbHON 1€ATETbHOCTH — aHATN3 U
CUHTE3, CpaBHEHUE, 0000IICHUE, CHCTEMATHU3AIINIO, BBISBIICHUE TPUUUHHO-
CJIEZICTBEHHBIX CBSI3€M — Ul M3YyUEHUs CBOMCTB BELECTB U XUMHUYECKHX
peakiMii, eCTECTBEHHO-HAay4YHbl€ METOJbl [O3HaHUSA — HaAOJIO/ICHNUE,
U3MEpPEHUE, MOJIETUPOBAHUE, IKCIIEPUMEHT (pEajbHbIN U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIIACC

Ne

HaunMeHoBaHue pa3esioB U

KoanuecTBo 4acoB

KonTtpoabusbie

IIpakTH4yeckue

JuiekTpoHHbIe (HudpoBbIe)

n/m TeM MPOrpaMmblI Bcero oOpa3oBare/ibHbIE pecypchl
padoThsI padoThbI
Pasznen 1. IlepBoHayajibHbIe XUMUYECKUE TOHATHUSA
Xumusi — BakHast 00J1acTh

11 €CTECTBO3HAHUS U 5 9 bubmunoreka [JOK

' [PaKTHYECKO eI TENBHOCTH https://m.edsoo.ru/7f41837c

YeJI0BeKa

19 BemtectBa 1 xuuMuueckue 15 1 bubnuoreka [IOK

' peakiuu https://m.edso0.ru/7f41837¢c

Hroro mo pazueny 20

Paznen 2. BaskHeiilme npeACTaBUTEIN HEOPraHNYECKUX BeleCTB
91 Bosayx. Kucnopoa. Ilonsitue 6 bubmmorexa [JOK

' 00 oKcHIax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. Ilonstue o 8 1 bubmuoreka [JOK

' KHUCIIOTaX U CONAX https://m.edso00.ru/7f41837¢
53 Bona. PactBopsl. [lonstue 06 5 1 1 bu6mmoreka IIOK

' OCHOBaHMSAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIaCChI 1 1 1 bubmmorexa [JOK

' HEOPraHUYECKUX COETUHEHHIMA https://m.edsoo.ru/7f41837c

HWroro no pazneny 30

Pa3pnen 3. Ilepuonnuecknii 3axon u [lepuoanyeckas cucrema xumudecknx 3j1eMeHToB /. . MengeneeBa. CtpoeHue aToMoOB.
Xumnueckas cBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTCJIbHbBIC PEeAKIUH



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Iepronnueckuii 3aK0H U

31 [Tepuoanueckas cucrema 7 bubmuoreka [JOK
' XUMHYECKUX daeMeHToB 1. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XUMHYECKas CBA3b.
3.9 0 ) 8 bubnnoreka [IOK
) KHCITHTEILHO https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIUU
bubmoreka [JOK
Hroro no pasnery 15 https://m.edsoo.ru/7f41837c
p 3 bubmoreka [JOK
C3CPBHOC BpeMi https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KIIACC

Kosaun4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3/iesioB U TeM uudpoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (cpp )
NporpamMMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypcebl
Pa3nen 1. BemecTBo 1 XMMH4YeCKHE PeaKINU
[ToBTOpEeHME U yrayOaeHne 3HAaHUI bubmuorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kjiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuoreka [JOK
' peaxuuii https://m.edso00.ru/7f41a636
DIIEKTPONUTHYECKAs JUCCOLUALIUS. bubmoreka [JOK
1.3 8 1 1
XUMHYECKUE peaklluy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazueny 17
Pa3nen 2. HemeTa/uibl 1 MX cOeIMHEHUSI
21 OO01mmas XxapakTeprucTUKa XUMHYECKHX 4 1 bubnuorexa [IOK
' anemeHToB VIIA-rpymisl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mrast XxapakTepUCTUKA XUMUIECKHUX
2.2 3 eﬁeHToﬁ VIAI-) nel. Cepa u e 6 bubmuorexa LIOK
' " rpysL. P https://m.edsoo.ru/7f41a636
COCITMHCHHUS
OO01mmas XxapakTeprucTUKa XUMHYECKIX
2.3 anemeHToB VA-rpynmbl. A30T, hochop u ux 7 1 bubmorexa HOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COCITMHCHHUS
OO0mrast XxapakTepUCTUKA XUMUIECKUX
2.4 snemeHToB 1V A- nbl. YTaepoa u 8 1 2 bubmorexa TOK
' . TPYHTIBL PO https://m.edsoo.ru/7f41a636
KpPEMHUH U UX COeMHEHUS
Hroro no pazueny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTasLiibl H MX COeIUHECHUS

. bu6mmoreka [JOK
3.1 Obmpue croHCTEA MCTAILIOR 4 https://m.edso0.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxkueiiiire MeTaaiabl U UX COETUHEHHUS 16 https:/m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus 1 oKkpy:kaomas cpeaa
4.1 BemtecTtBa 1 Marepuaisl B KU3HA YEJIOBEKA 3 Bubmiorexa OK
) m P https://m.edso0.ru/7f41a636
HWroro no pazneny 3
P 3 bubmuoreka [JOK
C3CPBHOC BpeMi https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YHACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Hara nuppoBbIe
Tema ypoka KonrtpoJsbnbie | IIpakrnyeckue
n/n Bcero Hu3y4eHusi | 00pa3oBaTe/IbHbIC
padoThI padoThI
pecypchl
1 [Tpeamer xumun. Ponps xumuu B 1 bu6mmoreka [JOK
JKU3HHM 4yejioBeka. Teja U BellecTsa https://m.edsoo.ru/ff0d210c
5 ITonaTtue o MeToAax MO3HAHUA B 1 bubmuoreka [{OK
XUMHH https://m.edsoo.ru/ff0d227e
[TpakTuueckas pabota Ne 1 «IIpasuna
3 paboThI B Ta0OPaTOPUH M TIPUEMBI 1 bubmoteka [IOK
oOpariieHus ¢ 1abopaToOpHbIM https://m.edsoo.ru/ff0d23dc
000pyTIOBaHUEMY
Yuctele BemecTBa 1 cMecu. CriocoObl bu6mmoreka [JOK
4 . 1
paszienieHus cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «lfas eJICHHE cﬁeceﬁ (Ha mpumepe 1 bubmorexa LIOK
A N PHUMEp https://m.edsoo.ru/ff0d28c8
OUYNCTKHU [TOBApPEHHOW COJIN)»
bu6moreka [JOK
6 A 1
TOMBE H MOJCKYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE 3JICMEHTHI. 3HAKU 1 bubmuoreka [JOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 ITpocThlie U CIOXKHBIC BEIIECTBA 1 bubmorexa TOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE Y4EHUE 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IMOCTOSIHCTBA COCTaBa BCIICCTB.

bu6mmoreka [JOK
10 Xumudeckas popmyna. BareHTHOCTH https://m.edsoo.ru/ffod2eae
ATOMOB XUMHUYECKHX JIEMEHTOB
OTHOCHTENbHAS aTOMHAs Macca. bubmuoreka [{OK
11
OTHOCHUTENIbHAs MOJIEKYJISipHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHUYECKOTO bu6mmoreka [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Moiib. bubmuoreka [{OK
Mousspras Macca https://m.edso0.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE SIBJICHUS. bu6mmoreka [IOK
XuMHUYeCcKash peaKius https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U yciaoBUs NMPOTEKAHUSA bubnmuoreka [IOK
15 .
XUMUYECKUX pEeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUS] MACCHI BEIIECTB. bubmuoreka [IOK
XUMUYECKUE ypaBHEHHS https://m.edsoo.ru/ff0d3b88
BrruuciieHust Konm4uecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM bubamorexa [JOK
= yp N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHMA
Knaccuduxanmsi XaMU4ecKux
18 €aKIui (COeMHEHUS, PA3I0KECHUS bubmmorexa [JOK
peartt A - P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHusl, OOMeHa)
M. B. JIoMmOHOCOB — y4EHBIii-
19 sHIMKIoeArCT. O0o0IIeHNEe 1 bubmorexa LOK
) B https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aINs 3HAHHHA
20 KoHnTtponbhas pabora Nel o teme bubnuoreka [IOK

«BemecTBa n XuMHuuecKre peaKkuum»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

BOBI[yX — cMech ra3zoB. CocTaB

21 o3ayxa. Kuciopo aeMe buomiorexa LIOK
BO3HYXa, BHEIOPOL = JEMEHT M https://m.edso0.ru/ff0d448e
npocrtoe BemiecTBo. O30H
Ddusznveckue U XMMUYeCKHe CBOMCTBA

22 KHUCJIOPOJa (peakiuy OKUCICHUS buomiorexa LIOK

poJia {peakt ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstre 06 okcrugax
CrocoObl TOTy4eHUsT KUCIOPO/Ia B
23 nabopaTopuu zlqn OMBIIHJ'IGHI:-IOI([ZTI/I bubmorexa LOK
paTop p ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kuciopoaa
Tennooit 3¢ dext xummuueckoit
peaKkum, MOHATUE O bubmuoreka [JOK

24
TEPMOXUMHUYECKOM YpaBHEHHUH, IK30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMHUYCCKHUX PEAKITHIX
TomnuBo (HedTh, Yroiab U METaH).

25 3a H3H€éﬂ€203 y;a CHOCO6LIiFO brbmmorexa [TOK

P AYx, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHUS
[TpakTrueckas padota Ne 3 o Teme

26 [Tomydenne u codupanme bubmroreia LIOK
«omyd p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, U3YUSHHE €T0 CBOMCTBY

97 Bonopon — anemeHT u pocToe bubnunoreka [HOK
BenlecTBo. Haxoxkaenue B npupoze https://m.edsoo.ru/ff0d4dd0

)8 duznyeckue U XUMUYECKUE CBOMCTBA bubmuoreka [JOK
BoJopoja. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 [ToHsiTHE O KMCIIOTaX U COJSX bubamorexa [OK

https://m.edsoo.ru/ff0d50d2

30 Cnioco0bl mosTydeHus: BOAOPOa B bubmuoreka [{OK

nabopaTropuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[TpakTruyeckas padora Ne 4 o teme

31 [Tomydenne u codnpanue BoAopoaa bubmmorexa [JOK
(«1IOTYHICHHC H CODHPAIIHE BOAOPOLa, https://m.edso0.ru/ff0d4f42
W3YYCHHE €T0 CBOMCTBY

32 MounsipHblii 00bEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruuciaennst 00néMa, KOIHYECTBa

33 €IICCTBA ra3a I10 €ro U3BECTHO bubmmorexa [JOK
BCIIECTRA Ta3a MO €TO H3BECTH _]‘wy https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00bEMY
Brruucienus 005EMOB ra3oB 1o

34 aBHCHMIO PECaKIIUHM HAa OCHOBE bubmmorexa TOK
yp p H N https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHUI Ta30B

35 duznyeckue U XUMUYECKUE CBOMCTBA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonsarue 00 bubmuoreka [{OK
WHJMKATOpaX https://m.edsoo.ru/ff0d59e2
Boga xak pacTBopuTenb.

37 HacelmeHnHble 1 HEHACHIIICHHBIS bubmuoreka [JOK
pactBopbl. MaccoBas 10Jisl BEIEecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpakTryeckas padora Ne 5 o teme
«IIpurorosieHue pacTBOpOB C bubmmoreka [JOK

38 .. . N
ONpeIesIEHHON MacCOBOM J10JI€i https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 KonTponbnas padora Ne2 no teme bubnuoreka [IOK
«Kucnopoxa. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342

40 Okcuipl: cocTaB, KiaccupuKanus, Bbu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

HonyquI/Ie U XUMHYECKHE CBOMCTBA

41 KHUCIIOTHBIX, OCHOBHBIX H buomorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEPHBIX OKCHUIIOB
OcHoBaHus: cOCTaB, Kiaccudukanus, bu6mmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne u XUMHUYECKHUE CBOMCTBA bubnmuoreka [IOK
OCHOBaHUi1 https://m.edsoo.ru/ff0d67ca
KucnoTsr: coctas, kinaccuduxarus, bubmoteka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue U XUMHYECKUE CBOMCTBA bubmuoreka [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeauue): HOMEHKIIATypa,
46 CHOCOéLII) TIOJT )CHI/ISI XI/IMI/I‘IZEKI/I@ bubmorexa LOK
. i ’ https://m.edso00.ru/00ad9474
CBOMCTBa
[TpakTuyeckas padora Ne 6. Pemenue
47 SKCIIEPUMEHTAIIBHBIX 3aa4 10 TEME bubnuorexa [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEMHEHUI»
I'eneTnueckas cBSI3b MEX],
48 KJIacCaMHu HEO raHI/I‘{eCKI/IXy buomiorexa LOK
. p https://m.edso0.ru/00ad9a50
COCIMHEHUN
49 O0o001IeHNEe U CHCTeMaTH3aIUs bubmuoreka [JOK
3HAHUNI https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 no teme
" P P bubmoreka [JOK
50 OcHOBHBIE KJIaCChl HEOPraHUYECKHUX

coequHEeHUn"

https://m.edsoo.ru/00ad9ela
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HepBLIe ITOIIBITKHN KJIaCCI/I(I)I/IKaLII/II/I

51 XUMHUYECKUX 371eMeHTOB. [loHsTHE O brbmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
rpymIax CXOAHBIX AJIEMEHTOB
ITepuoauueckuii 3aKOH U
52 Ilepunonnueckas cucreMa bubmuoreka [JOK
XUMUYECKUX emeHToB JI. U. https://m.edsoo.ru/00ada52c
MenpeneeBa
53 [Tepuonpl, TPYIITBI, TOATPYIITHI bubmorexa LOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atoMoB. CoCTaB aTOMHBIX bubmuoreka [JOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI0UEK
55 aToMoB 3JieMeHTOB [lepuoanueckoi bubnnorexa LOK
https://m.edsoo.ru/00adaghc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuka XuMU4YeCKOTO
56 AJIEMEHTA I10 €r0 MOJIOKEHHIO B bubnuorexa [IOK
[Tepuonuueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MenneineeBa
3unauenue [lepuoauueckoro 3aKkoHa
57 JUISL PA3BUTHS HAYKH U NPAKTUKHU. [1. bubnuoreka [IOK
N. MenaeneeB — y4€HBbIN, IeIaror u https://m.edsoo.ru/00ada96e
rpaxIaHuH
PesepHbIii ypok. O6001ICHNHE 1
58 CI/ICTIe)MaTmZLI:m 3HaHI/n;1Jl / bubmorexa LTOK
https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoepouHast padboTa
Konrponbnas padora Ne4 o reme
59 «Crtpoenue atoma. XumMuueckas bubnuoreka [IOK

cBs3by» / Beepoccuiickas
npoBepoyHas pabora

https://m.edsoo.ru/00adb486
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60 DJIEKTPOOTPULIATEILHOCTh aTOMOB 1 bubnuorexa [IOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
61 Honmas ximirieckas cassb 1 https://m.edsog ru/00adac34
62 KoBanieHTHas NMoJsipHas XuMU4ecKast 1 bubmuoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTtHas HenosspHas 1 bubnuoreka [JOK
XUMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
64 Creneis okucIeHiA ! https://m.edsoErUIOOadae28
65 OKuUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [IOK
peaKuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
66 OxkucnuTenu U BOCCTAaHOBUTEIH 1 https://m.e dSO(I)l.ru 100adb076
PesepBHeIit ypok. O0o00IICHHE 1
67 CHUCTEeMAaTU3alus 3HaHUM 110 TEME 1 bubnuorexa [IOK
«Ctpoenue atoma. XuMU4ecKas https://m.edsoo.ru/00ad9ch2
CBSI3b»
68 Pe3epBHblii ypok. O60011EeHNE 1 1 bubnuoreka LIOK
CUCTEMaTU3alMs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB IT1O 68
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9 KIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Hara nupposbIe
Tema ypoka Konrpoasbnsie | IlpakTunuyeckue
n/n Bcero u3ydeHusi | oOpasoBaresbHbIE
padoThI padoThI
pecypchl
Ilepuonnueckuii 3aKOH.

1 Ilepnonnueckas cucreMa 1 bubnuoreka [IOK
XuMHYeCcKuXx djaeMmeHToB 1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOICTB xianeCKHx AJIEMEHTOB 1 bubmorexa I[JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukamus 1 HoMmeHKIaTypa 1 bubmuoreka [JOK
HEOPTaHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMu4eckon CBA3U U TUIIBI 1 bubmuoreka [{OK
KPUCTAJLIMYECKUX PEIIETOK https://m.edso0.ru/00adbac6
Kontponbnas padota Nel mo teme

5 «IToBTOpEHUE U yrioyOneHue 1 1
3HaHUI OCHOBHBIX Pa3/IeNIOB Kypca
8 kyacca»

6 Knaccudukanms XumMuyecKux 1 bubmuoreka [IOK
PEeaKIMii MO Pa3IUnYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XMMHYECKOU

7 eakuu. IToHATHE O TOMOI€HHEIX U 1 bubnnotexa LHOK
P ' https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEAKIUAX

3 [TonsATHE 0 XMMHYECKOM 1 Bbu6mmorexa [JOK

paBHOBecuu. PaKTOPHI, BIUIIOLINE

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHYECKOM pCakuuun
" IIOJIOKCHHUE XUMHYCCKOI'O
paBHOBECHUA

9 OKHCITUTENTBHO- bubmuoreka [{OK
BOCCTaHOBUTEJIbHBIC PEAKLIUU https://m.edsoo.ru/00adcade
Teopus 3JIEKTPOIUTUUECKON
10 ccorya C e 1 ciadbie bubmmorexa I[JOK
AMCCOTHAITH, LHIBHDBIC H CHabR! https://m.edso00.ru/00adcd68
AIIEKTPOJIUTHI
11 HNonnHble ypaBHEHUS peaKIinil bubmorexa [JOK
P peaxtl https://m.edsoo.ru/00add448
XWMUYECKUE CBONCTBA KUCIIOT U
12 OCHOBAHHH B CBETE MPEICTABIICHUM bubmoreka [JOK
00 AIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JIUCCOIMAITN T
XuMuYecKkrue CBONCTBA COJIeH B
13 CBeTe MPEJICTaBICHUI 00 bubmmorexa TOK
ped ! https://m.eds00.ru/00add8b2
AIEKTPOIUTUICCKOMN AUCCOITUAITIN
14 [TonsiTre 0 THAPOIM3E COJICH bubmorexa TOK
P https://m.edsoo.ru/00add9d4
15 O0001IeHNEe U CUCTEMATU3ALIIHS bubmuoreka [{OK
3HAHUI https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Pemenune skcnepuMeHTaIbHBIX bubmorexa [JOK
p https://m.edsoo.ru/00addbfa
3a/1a9»
Konrponbnas padora Ne2 o teme
17 «DNEKTPOIUTHYECKAS bubnuoreka [IOK

Jucconuanysi. XuMHYECKHe
peaKkuu B pacTBOPax»

https://m.edsoo.ru/00addecO
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OO01ast XapakTepUCTHKA FaJIOTEHOB.

18 XuUMHUYEeCKUE CBOMCTBA Ha MIpUMeEpe brbmmorexa LIOK
puMep https://m.edso0.ru/00addfe?
xJjiopa
XnopoBogopoa. CosistHast KUCIIOTA,
19 XUMHUYECKUE CBOMCTBA, MOJyYEHUE bubmmorexa I[JOK
’ yi ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
[TpakTrueckas padota Ne 2 1o Teme
20 «ITomyuenue constHON KUCIOTHI bubamorexa [JOK
YHCHIE SO ’ https://m.eds00.ru/00ade348
U3yueHue e€ CBOHCTB
Brruncnenust mo ypaBHEHUSIM
21 XUMHYECKUX ealzlp Wi, €CIIN OJIUH bubmorexa I[JOK
peaKti, A https://m.edsoo.ru/00ade488
U3 pEareHTOB JJaH B U30bITKE

29 OO0m1as XxapakTepuCTUKA SJIEMEHTOB bubmoteka [JOK
VIA-rpymnmsl https://m.edsoo.ru/00ade64a
AnnoTponHble MOIU(DUKAIIMU CEPHI.

23 Haxoxnenue cepol u eé bubnuorexa [JOK
COCAMHEHUN B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHUYECKUE CBOMCTBA CEPBI
CepoBoI0pOJI, CTPOCHHE,

24 q)nznqecxge U XI/ITE\)/II/ILIGCKI/IG buomiorexa LOK

. https://m.edsoo.ru/00ade802
CBOIiCcTBa
Oxcunpl cepol. CepHas KHCIIOTA,
25 ¢u3nYecKue U XMMHYECKHE bubmorexa LLOK
3 https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMCHEHHUC
XYUMHUYECKUE PEAKLIUH, JIEKAILINE B
26 OCHOBE MPOMBIIIJIEHHOTO CrIoco0a bubnuorexa [IOK

MOJIyYE€HUS] CEPHON KUCIIOTHI.
XUMHYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY’Karollen cpebl
COEIMHEHUSMH CEPBI

Brrancienue mMaccoBod I0JIU

bu6mmoreka [JOK

27
BBIXO/Ia IPOJYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO0mmas xapakTeprucTUKa dJIEMEHTOB
VA- mel. A30T,

28 acnrpo}::l; aHCHHEC B IIPUPOC bubmmorexa I[JOK
pacipocip PHPOJIE, https://m.edsoo.ru/00adeea6
(bu3nYecKre 1 XUMUYECKUE
CBO¥CTBa
AmMmuak, ero (pU3NYECKHE U

29 XUMHUYCCKHE C(EOﬁCTBa MOJTyYCHUE bubmorexa I[IOK

’ v https://m.edso0.ru/00adf004
U IPUMEHEHHUE
[TpakTuueckas pabora Ne 3 mo Teme
30 «ITony4yeHre aMMHaKa, U3y4cHHE bubmorexa [OK
yqu » M3V https://m.edsoo.ru/00adf180
€ro CBOKCTBY

31 A3zoTHas KucnoTa, e€ pusnueckue u bubnuorexa [JOK
XUMHYCCKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcnons30BaHne HUTPATOB U COJICH
aMMOHHS B Ka4€CTBE MUHEPATHHBIX

32 ToOpeHnii. XUMUUECKOE buGmorexa [IOK
YAOOP ' . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYKAIOIIEH CpeIbl
COCAMHEHUSIMU a30Ta
®docdop. Oxcun pochopa (V)

33 q)ocf))o pHaSI anng)Ta q)(pplzgn(qezxne " bubmorexa LOK

p N https://m.edsoo.ru/00adf68a
XUMHYECKHUE CBOMCTBA, MOTy4YEeHUE
34 Hcnonb3oBanue ochatos B bubnuorexa [IOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuii. 3arpsi3sHeHne
MPUPOTHON cpenpl pocharamu

Yraepon, pacipocTpaHEeHHE B

35 npupojie, GU3NICCKUe U bubmxoreka LIOK
PHPOJIE, . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxkcunel yriepona, ux pusnueckue
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTHUYECKHE IIPOOIEMBI bubmorexa [JOK
p ? https://m.edsoo.ru/00adfebe
CBSI3aHHBIC C OKCHJIOM YTJIepOo/ia
(V)
37 VroJpHas KUCI0Ta U €€ COJIU bubmorexa [TOK
https://m.edsoo.ru/00ae006¢
[TpakTuueckas padota Ne 4 o Teme
38 "[Tony4yeHune yraekuciaoro rasa. bubmoteka [IOK
KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KkapOoHaT-noH"
[TepBoHavabHBIC TOHATHS 00
39 OpraHUYECKUX BeLIeCTBaX KaK O bubmmorexa LOK
p m https://m.edsoo.ru/00ae054e
COCIMHECHUSX YIIIepo1a
40 Kpemuuii u ero coequHeHns bubmorexa [JOK
p 4 https://m.edsoo.ru/00ae080a
[TpakTuyeckas paGora Ne 5.
41 Pemenune sxcriepuMeHTaIbHBIX bubmorexa [JOK
3a7a4 1o teMe «Baxxueiimme https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COETUHEHUS
Konrponsnas padora Ne3 o teme
N bubmuoreka [{OK
42 «Baxxneinme HeEMETAIUIBI U UX

COCAMHCHMUSD)

https://m.edsoo.ru/00ae0el8
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OO61ast XxapakTepuCcCTHKa
XUMHUYECKHX JIEMEHTOB —
MeTalioB. MeTayuindeckas CBsi3b U

bu6mmoreka [JOK

43
METAJUIMYECKAs] KPUCTAILTNYECKAs https://m.edsoo.ru/00ae103e
peméTka. PU3NYECKHE CBOMCTBA
METALI0B
XUMHUYECKHE CBOMCTBA METAIJIOB.
44 DIIEKTPOXUMHUYECKAHN P Brbmaorexa IJOK
P . pA https://m.edso0.ru/00ael1156
HaMpsHKEHUN METAIIIOB
O61me cnocoObl MOTyYEeHUS
MerannoB. Cirasel. Beraucienus
45 10 YPaBHEHUIM XUMUYECKUX bubmaorexa IJOK
P . https://m.edsoo.ru/00ae1156
peakIuii, eclii OJNH U3 PEareHTOB
COJICPYKUT TIPUMECH
46 IToHsaTHE O KOPPO3UH METAIJIOB bubmiorexa [JOK
pP https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK
47 [Henoumbie meTaLIs! https://m.edsoo.ru/00ael14b2
48 Oxcuapl ¥ THAPOKCUIIBI HATPHUS U bu6mmoreka [JOK
KaJtns https://m.edsoo.ru/00ae14b2
[IlenoyHoO3eMeNbHBIE METAIIBI — bubmuoreka [{OK
49 N N
Kb U MarHui https://m.edsoo.ru/00ae15e8
50 Baxxuelmue coequHeHn KajJblUsg Bubmaorexa IJOK
A I https://m.edsoo.ru/00ael15e8
51 O0001eHre 1 cucTeMaTH3aA
3HAHUU
59 JKécTkoCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [{OK

YCTpaHEHUs

https://m.edsoo.ru/00ae1886
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[TpakTuyeckas padora Ne 6 1o teme

bu6mmoreka [JOK

>3 "XGCTKOCTB"BOHH i MeTosl ee https://m.edsoo.ru/00aelae8
yCTpaHCHUS
. bubmuorexa [JOK
>4 AromHHi https://m.edsoo.ru/00aelc64
AmpoTepHbIe CBOIICTBA OKCHJIA U bubmuoreka [JOK
55
TUAPOKCH]IA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
>0 Kereso https://m.edsoo.ru/00ae1d86
57 Oxcuppl, THAPOKCUIIBI M COTTH bubmuoreka [JOK
xenesa (1) u xxenesa (111) https://m.edso0.ru/00ae35e6
58 O060011IeHIE U CHCTEMATH3aIIHUS
3HAHUH
[IpakTrueckas padora Ne 7.
59 Pemenue skcniepuMeHTATBHBIX bubmuoreka [JOK
3a7a4 1no teme « BaxxHeimme https://m.edsoo.ru/00ae3de8
METaJIbI ¥ UX COCTUHCHUS
Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CIIU OJUH
U3 peareHTOB JJaH B U30bITKE WIN bubnuoreka [IOK
60
COJIEPKUT IIpUMECH. Berancinenus https://m.edso0.ru/00ae1750
MacCOBOM JI0JIM BBIXO/Ia MPOAYKTA
peaKuu
61 O06o00meHNe U CHCTeMaTH3AITUS
3HAHUU
KonTponbnas padota Ne4 o teme
62 «Baxueriye MeTabl U UX

COCAMHCHMUSD)
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63 BemecTtBa u Mmarepuaisl B 1 bu6mmoreka [IOK
[IOBCEIHEBHOM XU3HU YeJIOBEKa https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HeHUE 1 bubnuoreka [IOK
OKpY>Karolleu cpeibl https://m.edso00.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmuoreka [JOK
HKOJIOTMUYECKUX MTPOoOIIeM https://m.edsoo.ru/00ae4270
66 PesepHbIii ypok. O6001IeHHE 1 1 bubnuorexa [JOK
CUCTEMAaTH3alNs 3HAaHUU https://m.edsoo.ru/00ae0d0a
67 PesepsHblit ypok. O0oOuieHne u 1 bubnuoreka [IOK
CUCTEeMaTHU3allMsl 3HAHUM https://m.edsoo.ru/00adb33c
68 Pesepsublii ypok. O0o0mmenue u 1 bubnmuoreka [IOK
crcTeMaTH3alus 3HaHUH https://m.eds00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




HNPOBEPSAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOMU

OBPA3OBATEJIbHOM IMPOT'PAMMBbBI

8 KVIACC

Kon
NpoBePsSIeEMOro
pe3yJjbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHus

1

ITo Teme: ((HepBOHa‘IaIIBHBIC XUMHNYCCKUC ITOHATHS

1.1

pPacKphIBaTh CMBICII OCHOBHBIX XHMHYECKHUX TOHSATHHA: aToM,
MOJIEKYJIa, XUMHUYECKHH 3JIEMEHT, IMPOCTOE BEIECTBO, CII0XKHOE
BEIIECTBO, CMECh (OJHOPOAHAs W HEOJIHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHasi M MOJEKYyJIspHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBasl JI0JiI XUMHUYECKOTrO
AJIEMEHTa B COEAUHEHHMM, MOJISIPHBIN 00bEM, XUMHUYECKas pPeaKiys,
KIacCU(QUKAIMS ~ pPeaKIUil: peakuu COCTUHEHMS, PEeaKIHu
Pa3IOKEHUs, PEaKIHUW 3aMeIleHHs, pPeaKkIuh OOMEeHa, 93K30- H
9HJIOTEPMUYECKHUE PEaKlMH, TEIUIOBOU 3(P(eKT peakiuuu, pacTBop,

MaccoBas O0Jisd BEIICCTBA (HpOLICHTHaH I(OHI_ICHTpaI_II/IH) B pacTBOpC

1.2

HIUIIOCTPHUPOBATL B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHUX TOHATHHA H

MMPUMCHATDB 3THU IOHATHA IIPU OIMMCAHHWH BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIB30BATh XUMHNYCCKYIHO CHUMBOJIUKY JJII COCTABJICHUA q)OpMy.]'I

BEILIECTB U YPABHEHUIN XUMUYECKUX PEAKIINI

1.4

pacKpeiBaTb CMBICJI 3aKOHOB  COXpaHCHHsA MACCbl BCIIECTB,
IMOCTOAHCTBA COCTaBd, AaATOMHO-MOJICKYJIAPHOI'O YYCHH:A, 3aKOHa

ABoraapo

1.5

OonpeacidaATb BaJICHTHOCTbL AaTOMOB J3JICMCHTOB B 6I/IHapHI)IX

COCINMHCHUAX

1.6

KJIacCU(HUIMPOBATh XUMHUYECKUE peaKkUuu (M0 YHUCIy U COCTaBy

Y4YaCTBYIOIIMX B PEaKIIUH BEUIECTB, 0 TEIII0BOMY 3 deKTy)

1.7

BBIYUCIATE OTHOCHUTCIIBHYIO MOJICKYIISAPHYIO U MOJIIPHYIO MacCChl

BCIICCTB




1.8

BBIYUCIATE MAaCCOBYIO OO XUMHYCCKOI'O 3JICMCHTA I10 (bopMyne

COEIMHEHNS,

1.9

BBIYHCIATE MaCCOBYIO JOJIKO BEUICCTBA B paCTBOPEC

1.10

IPUMEHSTh €CTECTBEHHOHAYUHbIE METOIbI [T03HAHUS — HAOII0IEHHE,
U3MEpPEHHe, MOJEIMPOBAHHE, OKCIEPUMEHT  (pealbHbId U

MBICJICHHBIH )

ITo Teme: «BakHelue IpeIcTaBUTENN HEOPIraHUYECKUX BEIIECTBY

2.1

pacKkpbeiBaTb CMBIC]I OCHOBHBIX XHUMHUYCCKHUX MMOHSTHH: OKCHunI,

KHCj10Ta, OCHOBaHHEC, COJIb

2.2

ONPCACIIATh NPUHAMICKHOCTh BCIICCTB K OHpeI[eJ'IéHHOMy KJIacCy

coeiMHeHHH 1o hopmyaam

2.3

KJ'IaCCI/I(i)I/IHI/IpOBaTB HCOPraHN4YCCKUC BCUICCTBA

2.4

XapakTepu3oBaTh (OMHCHIBaTH) OOIIME XHUMHUYECKHE CBOMCTBa
BEIIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPXKIasl OMHCAHUE MPUMEpaMu
MOJICKYJISIPHBIX ~ YPAaBHEHHUW  COOTBETCTBYIOIIMX  XUMHUYECKHX

peakuuii

2.5

IMPOTrHO3UPOBATH CBOMCTBA B€OICCTB B 3aBHCHMOCTH OT HX
KauCeCTBCHHOI'O0 COCTaBd, BO3MOXXHOCTH IIPOTCKAHUA XHUMHNUCCKHX

HpeBpaIIICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

CIIeI0OBaTh IIpaBUaM IIOJIb30BaHUSA XUMHUYECKOM IOCYAOH U
71abopaTopHbIM 000PYZOBAaHHEM, a TAKXKe MpaBHiaM OOpaIIeHUs C
BELIECTBAMU B COOTBETCTBHUU C WHCTPYKLHUSAMM II0 BBIITOJIHEHUIO
71a00paTOPHBIX XUMHUUYECKUX OMBITOB I10 MOJIYYEHHUIO U COOMPAaHUIO
ra3000pa3HbIX BEIIECTB (BOJOPOJAa U KHCIOPOAA), IPUTOTOBIECHUIO
pPacTBOPOB C ONPENEIEHHONM MacCOBOM JOJIEHM pPacTBOPEHHOIO
BELIECTBA, IUIAHUPOBAaTh U IPOBOJUTH XMMHUYECKUE DKCIIEPUMEHTHI
II0 PACIIO3HABaHUIO PACTBOPOB INEIOYEH M KHUCIOT C ITOMOIIBIO

WHIUKATOPOB (JakMyc, (heHoIpTalenH, METUIIOPAHXK U IPYTHUE)

2.7

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKINH

ITo Teme: «llepnoguueckuit 3akoH u Ilepmonnueckas cucrema
xumudeckux snemeHtoB J[. WM. MenpeneeBa. CtpoeHUE aToOMOB.

Xumuaeckas cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHEIE PCaKIum»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XUMHWYCCKUX TMOHSTHH: AApO aroma,

BHGKTpOHHHﬁ clioit aToMa, aTOMHas 0p6I/ITaJ'II>, paanyc aroma,




XUMHUYCCKAd CBA3b, IOJIAAPHAA W HEIIOJIKIPHAAd KOBAJICHTHAA CBA3b,
SJICKTPOOTPUIATCIIBHOCTb, HWOHHAA CBsA3b, HWOH, KAaTUOH, A4HUOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(i)I/IHI/IpOBaTB XUMHYCCKHEC 3JICMCHTBI

3.3

OTHMCHIBATh W XapaKTepu30BaTh TabmuHyto dopmy [lepuomanueckoit
CHUCTEMBbl XMMHYECKUX JJIEMEHTOB: pPa3JIMyaTh TOHSTHS «TJIaBHAS

noarpynmna (Arpynma)y u «mobounas noxarpynmna (brpymma)y,

«MaJbIe» U «OOJIBIINE) Nepruoabl

3.4

packpsiBaTh cMbica llepuoanueckoro 3axkona J[.M. MeHneneesa:
JACMOHCTPHUPOBATH IIOHUMAaHUC HCpHOIII/IquKOﬁ 3aBUCUMOCTHU
CBOMCTB XMMHUYECKMX DJJEMEHTOB OT HX I[OJOXKEHUA B

IIepuoanueckoii cucreme

3.5

COOTHOCUTD 0603Ha‘leHI/IH, KOTOPBIC  UMCIOTCA B Ta6J'II/II_Ie
((HepI/IO,Z[I/I‘ICCKaH CHUCTEMA XUMHYCCKHX JJICMCHTOB I[I/I
MenjeneeBay C YUCIOBBIMH XapaKTCPpUCTUKAaMHU CTPOCHHA aTOMOB
XUMHYCCKHUX JOJICMCHTOB (COCTaB Hu 3apgana sapa, o6mee YHuCJI0

3JIEKTPOHOB U paclpeAeseHHE UX MO ANEKTPOHHBIM CIIOSIM)

3.6

onpeaciiATb  CTCIICHb OKHCJIICHUsA  JJIEMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

3.7

OTPENEISITh BUJ XAMHUYECKOW CBsI3M (KOBAJIEHTHAs M WOHHAs) B

HCOPraHN4CCKUX COCAUHCHUAX

9 KJIACC

Kon
NpoBePsSIeEMOro
pe3yJjbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yIbTAThI 0CBOCHUSI OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1

ITo Teme: «BemiecTBo U XUMHUYECKas peakuus»

1.1

pacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX IOHSATHH: pacTBOp,
3JIEKTPOJIUTHI, HEAIEKTPOJIUTHI, NNEKTPOIUTHYECKAs JUCCOLUAIIMS,
peakuuu MOHHOro oOMeHa, KaTalu3aTrop, XMMHYECKOe PaBHOBECHE,
oOparumble " HeoOpaTuMble peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIbHBIE peaxkuuu, OKHCIIUTEIb,
BOCCTAHOBUTENb, OKHMCICHHE M BOCCTAHOBICHHE, aAJJIOTPOINMI,

aM(pOTEepHOCTh, XHMHYECKass CBs3b (KOBAICHTHAs, HWOHHAs,




MeTaJ'IJ'II/I‘-IeCKaH), KpucTtajllinuccKasd peméTKa, CIINIaBbI, CKOPOCTb

XHMHYECKOMU pcaKknuun

1.2

HUIITFOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHYCCKUX MMOHATHHA H

MPUMCHATB 3TU IOHATHA IIPU OIMMMCAHWH BCUICCTB U UX npeBpameHHﬁ

1.3

COCTaBJISITh YPAaBHEHUS 3JIEKTPOJIUTUYECKOW TUCCOLMALMUA KHUCIOT,
LIeJI0YEeN M COJIEH, MOJIHBIE M COKpAIlEHHBbIE YPaBHEHHs DPEAKLUN

HOHHOTO 00MeHa

1.4

pacKpbIBaTh CYIIHOCTb OKUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/If/'I

IIOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOIO OanaHca 3TUX peakLui

1.5

MMPOBOAUTDH paC‘-IéTLI 10 YpaBHCHHIO XUMHUYECKON pCaKknuun

IIo temam: «Hemeramibl U HUX COCOUHEHHUSI» M «MeTamabl U HX

COCIUHCHU

2.1

XapaKkTepu3oBaTh  (OMHMCHIBATH) 0OmMEe W CHEIUPUIECKHE
XAMHUYECKHE CBOWCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MTOATBEPK A
ONHMCAaHUE TMPUMEPAMU MOJCKYJISIPHBIX ¥ HWOHHBIX ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHYCCKUX peaKuHﬁ

2.2

COCTaBJISITh ypaBHEHUSI PEAKIIHi, TOATBEPKAAIOIINX CYIIECTBOBAHHE

TeHETUYECKOM CBA3U MCKAY BEIICCTBAMU pa3JINYHBIX KJIACCOB

2.3

IMPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTHU IIPOTCKAHNUA XUMHWYCCKUX HpeBpaH_[eHI/II\/'I B pa3JIMYHbIX

YCIOBUSIX

2.4

CIEeAOBaTh IMpaBWIaM IIOJb30BAaHUS XUMHUYECKOW MOCYIO0NM U
nabopaTopHbIM O00OpYAOBaHUEM, a TaKXkKe MpaBHIaM OOpalleHus C
BELIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSMH I10 BBIITOJIHEHUIO
71a00paTOPHBIX XUMHUUYECKHUX OIBITOB MO MOJIY4YEHUIO U COOMPAHUIO

ra3000pa3HbBIX BEIIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a)

2.5

NPOBOJUTH PEAKIMHU, TIOATBEPKAAIONINE KAYECTBCHHBIH COCTaB
Pa3JIMYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM IYTEM XJIOPUI-,
Opomua, womua, kapOonar, dQocdar, CcUIHKaT, Cyiabdar,
THUAPOKCUANOHBI, KATUOHBI aMMOHUSA, WOHbBI U3YYCHHBIX MCTAJLJIIOB,

IIPUCYTCTBYIOIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX BEIIECTB

ITo Teme: «XuUMUS U OKpYKAIOLIAs CPENa»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYecKMX moHsatui: 1K

BCIICCTBA, KOPPO3Us METAJLJIOB




3.2

MNPUMCHATb OCHOBHBIC OIICpallun MBICIIUTEILHON IEATEIbHOCTH —
dHaJIM3 U CHHTC3, CpPAaBHCHHC, O606H.[€HI/IG, CHUCTEMATHU3alulo,
BBIABJICHUC TIPUYMHHO-CICACTBCHHBIX CBsI3CH — A1 U3Yy4YCHUA
CBOMCTB BE€OICCTB W XHUMHYCCKHUX pCaKHHﬁ; C€CTCCTBCHHOHAYYHBIC
MCTOAbI IO3HAHUA — H8.6J'IIOIICHI/I€, HU3MEPCHUEC, MOACIINPOBAHUC,

JKCIIEPUMEHT (peaibHbIA U MBICJICHHBIH )




HNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

8 KUIIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COAECPKAHUA

1

HepBOHa‘-IaJIBHLIe XUMHUYCCKUC ITOHATHUA

1.1

[Ipenmer xumuun. Ponp XMMHM B KM3HH 4Y€JIOBEKAa. XUMHS B CUCTEME HaAyK.
Tena u BemectBa. PU3NUECKUE CBOICTBA BEIIECTB. ArperaTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsaTHe 0 MeToAaX MO3HAHUS B XUMUM. YUHCTHIE BEIIECTBA U CMECH. CnocoObl

pasaciICHuA cMmeceit

1.3

ATOMBI U MOJICKYJIBI. Xumudueckue d3yieMeHTH.. CHMBOJBI XMMHYSCKHX

251eMeHTOB. [IpocThie U cloXkKHBIE BelecTBAa. ATOMHO-MOJIEKYIIIPHOE y4EHUE

1.4

Xumuyeckas popmysa. BageHTHOCTh aTOMOB XUMUYECKHUX JIEMEHTOB. 3aKOH
IIOCTOSHCTBA ~ cocTaBa  BemecTB.  OTHocuTenbHass aTOMHas — Macca.
OtHocuTenbHas MoONEKyIsipHas Macca. MaccoBasg H0d  XUMHYECKOTO

9JICMCHTA B COCAMHCHUU

1.5

KonnuectBo BemecTBa. Moisb. MonsipHas Macca. B3auMoCBs3b KOJIMUECTBA,
Macchl W 4YHWClIa CTPYKTYPHBIX €AMHUI] BemiecTBa. Pacué€rel mo Qopmynam

XHMHYECKHUX COCAUHECHUN

1.6

Qdusnyeckue U XUMUUECKHE SBJICHUS. XUMHUUECKas peakuus U e€ MPU3HAKU.
3aKOH  COXpaHEHHMs  MacChl  BelIeCTB.  XHMHYECKHE  YpaBHEHHS.
Knaccudukanust ~ xumudeckux  peakuuil  (COeIMHEHHs,  Ppa3IoKeHus,

3aMeIeHus, OOMEeHa)

1.7

XUMHUYECKUN OSKCIIEPUMEHT: 3HAKOMCTBO C XHMHWYECKOW TMOCYAOH, C
MpaBUJIaMH pabOThI B TabOpaToOpuu U MpuéMamMu oOpalieHus ¢ JJ1abopaTopHbIM
000opyI0OBaHUEM, HM3y4Y€HHE M OMNMUcCaHue (U3UYECKUX CBOMCTB 00pasIioB
HEOPTaHWYECKUX BEIIECTB, HaOoneHue (u3muecknx (TUIaBICHHE BOCKA,
TasiHUE JIbJ]a, PACTUPAHUE caxapa B CTYNKE, KUTICHUE U KOHJCHCAIIHS BOJIbI) U
XUMUYECKUX (TOpEHHWE CBEYM, NPOKAIMBAHHE MEIHOM  MPOBOJIOKH,
B3aMMOJCUCTBHE MeNa C KHUCIOTOW) SIBJICHHIA, HAOIIOJEHUE M OIHCaHUE
MPU3HAKOB TMPOTEKAaHUS XUMHYECKUX peakuuid (pas3ioKeHue caxapa,
B3aMMOJCHUCTBUE CEPHOM KHUCIOTBI C XJIOPUAOM Oapusi, pasioKeHue

runpokcuna meau(ll) mpu HarpeBanuu, B3auMOAEHUCTBHUE XKelle3a C PACTBOPOM




comu meau( 1), usydenue cnocoGoB pa3aeneHus cMeceil (¢ TOMOIIbIO MAarHUTa,
(GuIbTpOBaHUE, BHIMAPUBAHUE, AUCTHIUISINS, XpoMmarorpadus), IpoBeIecHHE
OYKMCTKH TOBAPEHHON COJHM, HAONIOJEHHEe | ONHCAHUE pPEe3yJbTaTOB
NPOBEICHHS OTBITA, HIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUST MaCChl, CO3/IaHHE

MoJieel MOJIEKYI (IIapOCTEPKHEBBIX)

Baxuelinme npencTaBuTeNM HEOPraHUYECKUX BEIECTB

2.1

Bo3nyx — cmech ra3oB. CoctaB Bo3ayxa. Kuciopoa — 3J€eMEHT W mpocToe
BemecTBo. Haxoxaenue kucinoposaa B mpupoze, pu3nyeckrue U XUMUYECKHe
cBoiicTBa (peakiuu ropenus). Oxcunsl. [Ipumenenue xucinopona. CriocoObl
MOJyYEHUs] KHUCIOpoJa B JIaAOOpAaTOpuu M NpOMbIIUIEHHOCTH. KpyroBopot

Kuciopoza B npupoje. O30H — auIoTponHas MOAU(MHUKAINSA KUCIOPOaa

2.2

TemnoBoil 3¢dexT Xumuueckol peaklunuu, TEPMOXUMHUYECKUE YpaBHEHUS,
9K30- M SHIOTEPMUYECKHE peakluuu. TOIUIMBO: yrojib U METaH. 3arpsi3HeHHe

BO3/yXa, YCHJIEHHE TapHUKOBOTO 3P eKTa, pa3pyiieHHe 030HOBOTO CIIOS

2.3

Bonopoa — snemeHT u mpocroe BemiecTBo. HaxoxaeHue Boopo/ia B MPHPOIE,
duznueckue M XUMHYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI TOTYyYCHHS.

Kucnots! u conn

2.4

Mossipablii 00bEM Ta30B. PacuéThl M0 XMMHUYECKUM ypaBHEHHSIM

2.5

®dusnyeckue cBolicTBa BOoAbl. Boga kak pactBopuTelnb. PacTBOpBI.
HacpliiieHHble 1 HEHACBIILIEHHBIE PACTBOPHI. PacTBOPMMOCTD BEIIECTB B BOJE.
MaccoBasi 10151 BeEIIeCTBA B pPAacTBOpE. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Poib pacTBopoB B mpupojie M B KM3HU 4denoBeka. KpyroBopot
BOABl B TMpUpoOJE. 3arpsi3HEHHE MpUPOIHBIX BoA. OxpaHa M OYUCTKA

MIPUPOJIHBIX BOJ

2.6

Knaccudukanus neopranmveckux coeauneHuit. Oxcuapl. Kmaccubukanus
OKCHJIOB: cojeoOpasymomine (OCHOBHBIE, KHUCIOTHBIE, aM{(OTEepHbIe) U
HecoseoOpasyromue. Homenknarypa okcuaoB. dusndeckne U XUMUUYECKUE

CBOICTBa OKCHIOB. HonyquI/Ie OKCH 0B

2.7

OcHoBanus. Kiaccudukanuss ocHOBaHMM: MIENOYM M HEPAaCTBOPUMBIE
ocHoBaHMs. HomeHnknaTypa ocHoBaHMN. @U3NUECKHE U XUMUYECKHE CBOMCTBA

ocHoBaHuil. [Tonyuenne ocHoBaHUI

2.8

Kucnorel. Knaccuduxanus xucinor. Homenknarypa kucior. Ousudeckue u
XMMHYECKHE CBOWCTBA KUCHOT. PaAn aktuBHOocTH MetamnoB H.H. bekerosa.

[Tonyyenue kucinot




2.9

Comu. Homenknarypa coneil. dusnueckne U XMMHUYECKHE CBOMCTBA COJIEH.

[Tony4yenue conen

2.10

I'eneTnueckas cBA3b MEXKOY KilaCCaMHi HEOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

XUMHUYECKUN SKCIIEPUMEHT: KadeCTBEHHOE OIpeleIeHHe COJCpKaHUs
KHCJIOpOJia B BO3/yXe, MOJyuyeHUe, COOMpaHue, paclio3HaBaHUE U U3y4EHUE
CBOMCTB KHCIIOpO/1a, HAOJII0IEHNE B3aUMO/IEHCTBHUS BELIECTB C KUCIOPOAOM U
yCJIOBUSI BOSHUKHOBEHHUSI U IIPEKPaIleHNs TOpeHus (Toxkapa), 03HaKOMIJICHHUE C
oOpasllaMi OKCHIOB M OIMCAHHWE HX CBOMCTB, MOJy4YeHHE, cOOMpaHue,
pacrno3HaBaHUE M U3YYEHHUE CBOMCTB BOJOpOJA (FOpEHHE), B3aUMOJAEUCTBHE
BOJIOpOJIa c OKCHJIOM meau(ll) (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HAO0I€HHE OOpa3IOB BEIIECTB KOJUYECTBOM | MOJIb,
UCCJICIOBAHUE OCOOCHHOCTEH  pPacTBOpPEHMS  BEIIECTB C  Pa3JIMYHOM
pacTBOPUMOCTBIO, IIPUTOTOBJIIEHUE DPACTBOPOB C ONPEACIEHHON MacCOBOM
JIOJIE pacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBHE BOABI C METAJJIAMHU
(HaTpueM U KajbleM) (BO3MOXXHO HCIIOJIb30BaHUE BHUIACOMATEPHAIIOB),
OTpe/ieJIeHHe PACTBOPOB KHUCIOT M IIEJIOYEeH C MOMOUIbI0 HHAUKATOPOB,
UCCIIeZIOBaHUE O0pa3lloB HEOPTraHWYECKUX BEIEeCTB pPa3IMYHBIX KJIacCOB,
HaOIIOZeHNe W3MEHEHHUs] OKpPacku MHIUKATOPOB B PacTBOpax KHUCIOT U
menovei, n3yuenue Bzaumoeiicteus okcuaa meau(ll) ¢ pactBopom cepHoit
KHCJIOTBI, KHCJIOT C MeTalylaMH, peakUuid HeUTpalu3zaluu, MOoIy4yeHUue
HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JAPYTHUM U3
pacTBOpa COJIM, PEIICHUE KCIEPUMEHTAIBHBIX 3a/1a4 N0 TeMe «BaxHelime

KJIaCCbl HCOPTAaHUYCCKUX CO€)II/IH€HHI>'I>>

[Iepronnueckuii 3akoH u [lepuoanueckas cucteMa XUMHUYECKUX AJIEMEHTOB
.. MenpaeneeBa. CtpoeHue aToMoB. XUMU4eckast cBsi3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIILHBIC pCAKIIUN

3.1

[lepBpie MOMBITKM KIACCH(PHUKAIIMK XUMHUYECKUX dieMeHToB. [loHsTHe o
rpynmnax CXOJHBIX JIEMEHTOB (IIEJIOYHbIE U IIETOYHO3EMENIbHbIE METaLIbI,
raJioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPhIe 00pa3yroT aMQoTepHbIE

OKCHUAbI U TUAPOKCHUIbI

3.2

[Tepuognueckuit 3akoH. Ilepuogunueckas cucTeMa XHUMHUYECKHX SJIEMEHTOB
.. MenneneeBa. Koporkomepuomanas U JUIMHHONEPUOAHAS (HOPMBI
[lepuoguueckoir cuctembl xumudeckux a3nemeHtoB [[.M. Menpgeneesa.
[Tepuoapl u rpynnbl. PUIMYECKUH CMBICI MOPSAIKOBOTO HOMEpPA, HOMEPOB

NepUOo/ia U TPYIIIbI JIEMEHTa




3.3

Crpoenne aromoB. CocTtaB aTOMHBIX sifiep. M3otomnbl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX 000704YeK aTOMOB TiepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuoanueckoii cucremsl .M. MenneneeBa. XapakTepucThUKa XUMUYECKOTO

3JIEMEHTa Mo ero nonoxkenuto B [lepuognueckoii cucreme .M. MenaeneeBa

3.4

3aKOHOMEPHOCTH W3MEHEHHUs paauyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKHMX CBOWMCTB MO TpyNmaM W MEPHOJAM.
3navenue [lepnoanueckoro 3akona u [leproanyeckoil cucTeMbl XUMHUYECKHUX
3JIEMEHTOB ISl pa3BUTUs Hayku W nipakTuku. .M. MeHneneeB — yu€HbIi U

rpakx 1aHUuH

3.5

Xumuueckasi cBA3b. KoBaneHTHas (TMOJisipHAsT W HEMOJISIPHAS) CBSI3b.

DIIEKTPOOTPULIATETHFHOCTh XUMUYECKHUX AJIeMeHTOB. loHHAas cBA3b

3.6

Crenenn okucineHns. OKUCIUTEIFHOBOCCTAHOBUTCIHLHBIC pCaKknuu. Hpoueccm

OKHCJICHHS U BOCCTaHOBJIEHNUS. OKHCINUTENN U BOCCTAHOBHUTEIIN

3.7

XHAMAYECKUH OKCIICPUMCHT: H3YUCHUC o6pa3u013 BCHICCTB MCTALJIOB H
HEMCTAJIIIOB, B3aHMOHeﬁCTBHe THAPOKCHAAa IHMHKA C pacTBOpaMH KHCIOT H
IHCJ'IO‘IGIZ, IMMPOBECACHHUC OIIBITOB, MJUIFOCTPHUPYIOMIUX ITPUMEPBI OKUCIIUTCIIBHO-

BOCCTAHOBHUTENIbHBIX PEAKINI (TOpEHHE, PEaKIU Pa3IoKEeHUs, COSTUHEHUS )

9 KITIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BeiiecTtBo u xumuueckas pcaKknusi. HOBTOpeHI/Ie

1.1

[lepnognueckuit 3akoH. Ilepuonmyeckas cucTeMa XUMHUYECKHUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHrue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOIOB, KallMsl, KaNblHUi U HX
COEIMHEHUN B COOTBETCTBUU C MOJOKEHUEM 3JIEMEHTOB B Ilepmomamueckoit

CUCTEMC U CTPOCHUEM HUX aTOMOB

1.2

CrpoeHue BemecTBa: BHIbl XUMHYECKOW CBA3U. THIIBI KPUCTAIIIMYECKHX
pElIETOK, 3aBUCUMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAIUIMYECKON
pemIETKM M BUAAa XUMUYecKoil cBs3u. Knaccmdukamuss m HOMEHKIAaTypa
HEOPraHWYeCcKUX BelIecTB (MEXIyHapoJHas M TpUBHAJIbHas). XUMUYECKHE
CBOMCTBA BELIECTB, OTHOCSIIMXCS K Pa3iIUYHBIM KJIaccaM HEOPraHMYECKHX

COGI[PIHGHPIfI, TCHCTUYCCKAsA CBA3b HCOPTAaHUYCCKUX BCUICCTB




1.3

Knaccudpuxanms XuMHUUECKUX peakluil o pa3nuyHbIM OpHU3HAKaM (110 YUCITY
U COCTaBy yYacTBYIOIIMX B PEAKLMHU BELIECTB, 10 TEIUIOBOMY 3PQEKTy, 1Mo
U3MEHEHUIO CTENeHEN OKMCIIEHUS! XMMHUYECKUX 3JIEMEHTOB, 110 00paTHMOCTH,
[0 YYacTHIO KaTauu3aTopa). OK30- M JIHAOTEPMHUYECKHE pEaKIHH,

TEPMOXUMHNYCCKHUEC YPABHCHUSI. ITousTue o CKOpPOCTH XUMHYECKOM pe€aKkuuun

14

[TonsiTne 06 0OpaTUMBIX U HEOOPAaTUMBIX XUMHUECKHX peakuusax. [lonsatue o
TOMOTE€HHBIX U TeTEepPOreHHbIX peakuusx. [loHsTHE O XUMHUYECKOM
paBHOBecur. (DaKTOpPbHI, BIUSIOUIME HA CKOPOCTb XUMHUYECKOM peakuuu H

IMMOJIOKCHUC XUMUYICCKOI'0 paBHOBECUA

1.5

OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMHM,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBiI€HME ypaBHEHUU
OKHCIUTCIIbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ C HCIOJIB30BaHHCM MCTOJAa

AIIEKTPOHHOTO OanaHca

1.6

Teopust 27AEKTPOTUTUYECKON TUCCOIUAIMU. DIEKTPOIUTHI U HEITIEKTPOIHUTHI.
Karuonsl, aHnoHbl. MeXaHU3M TUCCOIUAINH BEIECTB C Pa3IUYHBIMU BUAAMU
XUMHUYECKOH cBsi3u. Crenens aucconnanuu. CUIbHBIE U CIIa0ble 3TIEKTPOIUTHI.
Peaknuu nonHoro oOmMeHa. YclioBusi IpOoTeKaHUs peakluii HOHHOTO OOMeHa,
TOJTHBIE U COKpAIIEHHBIE MOHHBIE YpaBHEHUs peakiuid. CBONCTBA KHUCIOT,
OCHOBAaHMM W COJI€M B CBETE TMPEACTABICHHN 00 3JICKTPOIUTHICCKOM

JucCconuranuu. KadgecTBeHnHEbIC pC€aKliu Ha HOHBI. ITonsTre o TUAPOJIN3C coJer

1.7

XYUMHUYECKUH SKCIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMH KPUCTALIMYECKUX
pelIETOK HEOPraHMYECKUX BEUIECTB — METAJUIOB M HeMeTauioB (rpadura u
ayiMasa), CIOXHBIX BEIIECTB (XJIOpUJa HATPHs); UCCIEAOBAHNE 3aBUCUMOCTH
CKOPOCTH XHMMHYECKOH peakIMh OT BO3JICHCTBUS pa3IMYHBIX (PAKTOPOB;
UCCIIEZIOBAHUE  AJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEUIECTB, Ipoliecca
JUCCOLIMAIIMU  KHUCIIOT, IIeIoued u cojie (BO3MOXXHO HCIIOJIb30BaHUE
BUIEOMATEPUAIOB); NPOBEACHUE OINbITOB, WJUIIOCTPUPYIOIIUX MPU3HAKU
NPOTEKAHUS peaklnii HOHHOTo oOMeHa (0Opa3oBaHKe 0caIKa, BbIICICHHE ra3a,
o0pazoBaHMEe BOJIbI); ONBITOB, WLTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBHUTEbHBIX peakluil (ropeHue, peakliuy pa3jioKeHus, COEAUHEHNS);
pacro3HaBaHUE HEOPraHMYECKUX BELIECTB C TOMOILIbI0 KauyeCTBEHHBIX

peaKI_II/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

HewmeTamnaer u ux COCINHCHUA

2.1

OOmast xapakTepucTUka TrajoreHoB. (OCOOCHHOCTH CTPOEHHUSI aTOMOB,

XapakTepHble CcTernmeHu OkuciaeHus. CTpoeHne u (QHU3MUECKHE CBOWCTBA




MPOCTHIX BEIIECTB — TaJIOTEHOB. XMMHUYECKUE CBOMCTBA Ha MpPUMEpE XJIOpa
(B3aUMOJICICTBUE C METaJIaMH, HEMETAJUIaMH, IIeNo4aMu). XJIOPOBOAOPOI.
ConsiHast  KHCIIOTa, XUMHYECKHE CBOWCTBA, TMOJy4YeHUE, MpPUMEHEHHE.
[elicTBre Xxjopa W XJIOPOBOJOPOJa HAa OpPraHU3M ueloBeka. BakHeilmne

XJIOPHUABI U UX HAXOXKIACHHUC B IIPHUPOJC

2.2

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbl. OcoOE€HHOCTH CTpPOEHUs
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHne u pu3ndeckue CBoicTBa
IPOCTBIX BELIECTB — KHCIOpOJa M Cepbl. AJIOTPONHbBIE MOIUPUKALUU
KHMCIIOpOJia U cepbl. XUMHUUYECKHUE CBoMcTBa cepbl. CepoBOIOpOJ, CTPOEHUE,
¢usnueckue M XUMHYECKHe CBOMCTBAa. OKCHIBI Cephl KakK MPEACTaBUTEIN
KHMCJIOTHBIX OKCHJ0B. CepHasi KUCIOTa, (pU3MUecKue U XMMHUYECKHUE CBOWCTBA
(oOmue Kak MmpencTaBUTENs Kiacca KUCIOT U crenududeckue). XuMHUUECKUe
peakuuu, Jexkallue B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MOIyYeHHs CEpHOM
kucaoThl. [Ipumenenue. Conu cepHOM KUCIOTHI, KaueCTBEHHAsl peakLus Ha
cynbdar-non. HaxoxxaeHue cepsl U e€ coeAMHEeHUI B mpupoae. XUMUIECKOe
3arpsi3HEHUE OKPY)KAIOIIEH cpellbl COeTUHEHUAMHU cepbl (KUCIOTHBIE JOXKIH,

3arpsA3HCHUC BO3AyXa U BO,I(OéMOB), CIIOCOOEBI €ro Ipca0TBpalICHUA

2.3

OOmas xapaktepuctuka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBbIE CTENEHU OKHUCICHHs. A30T, pPACHPOCTPAaHEHHUE B
npupoze, pusnueckue u XuMudeckue cBoiictsa. KpyroBopot azora B mpupoze.
AmMmuak, ero ¢u3MUeCKMe M XUMHUYECKHE CBOMCTBA, IIOJIy4YeHHE U
npuMmeHnenue. Coin aMMOHMS, UX (PU3MUECKHEe W XHMMHUYECKHE CBOMCTBA,
npumeHeHue. KauecTBeHHas peakius Ha HOHbI aMMOHUS. A30THAsI KMCIIOTa, €€
nojryyeHue, PU3NUYEeCKre U XUMUYECKUe cBOMCcTBa (00IIMe KaK MPeCTaBUTEIs
Kjlacca KHUCIOT M crneuu¢udeckue). Vcnonap3oBaHWE HUTPATOB M COJEH
aMMOHHSI B Ka4eCTBE MUHEPAIbHBIX yHOOpeHHH. XHUMUYeCKoe 3arps3HeHue
OKpYKarolllel cpeibl COEAUHEHUSMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHNE

BO3]IyXa, MIOYBBI U BOJIOEMOB)

2.4

®ocdop, annorponHsie Mogudpukamu dochopa, GU3NUECKUe U XUMHUECKHE
cBoiictBa. Oxcun docdopa(V) u docdopnas kucnora, Qunyeckue Hu
XUMHYECKHE CBOWCTBa, mosydeHue. Mcmomp3oBanue QochaToB B KauecTBe

MUHEpPaIbHBIX YA0OpEeHUN

2.5

O6mas xapaktepuctuka 31eMeHTOB |V A-rpymmnbl. OCoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIC CTEIICHW OKHUCICHHSA. YTJIEepOJ, auIOTPOIHBIE

Moau(pUKALUK, paclpoOCTpaHeHHUE B MpHUpoOJe, (PuU3HuUecKue U XUMHUYECKUE




cBoiicTBa. Ancopouus. Kpyrosopot yraepoaa B npupozae. Okcusl yrieposa,
X (U3NYECKUe M XMMHUYECKHE CBOICTBA, NIEHCTBHE HA JKUBBIE OPTaHU3MBI,
NOJy4YeHHUE U IPUMECHEHHE. DKOJOTHYECKHE TPOOIEMBI, CBSI3aHHBIE C OKCHJIOM
yraepoga(lV); rumore3a mI00aTbHOTO TOTETUICHHUS KIIMMATa; TMapHUKOBBINA
¢ dekT. YronpHas KHCIOTa W €€ CONM, MX (PU3MUECKHE U XUMUYECCKHE
CBOWCTBa, MOJIydeHHE W NpuMeHeHue. KauecTBeHHas: peakius Ha KapOoHaT-
HoHEL. Mcnonbp3oBanue Kap6OHaTOB B 6I)ITy, MCIUIMHE, TPOMBIINIJICHHOCTU W

CEJILCKOM XO3SMCTBE

2.6

HepBOHa‘-IaJIBHBIe MOHATHA 00 OPraHUYCCKHUX BCHICCTBAX KaK O COCAMHCHUAX
yriaepoja (MeTaH, 3TaH, JTWJICH, AlETHICH, STaHOJ, TJIMIEPHH, YKCYCHas
kucinota). X coctaB m xumuueckoe crpoeHue. lloHsTHe 0 OMOIOTHYECKH
BAXXHBIX BCHICCTBAX: XKUPAX, Gem(ax, YJICBOJaX — W HUX POJIM B KU3HU
yejoBeKa. MaTepuaabHOE €IUHCTBO OPraHMYeCKUX U HEOPraHUYECKHUX

COoeIUHEHUN

2.7

KpemHuii, ero Qu3uueckue ¢ XHUMHYCCKHE CBOWCTBA, IOJYYCHUE U
npumenenue. CoenuHeHus kpeMHusi B npupoje. OOuiie mnpencraBieHus: o0
okcuze kpemuus(1V) u kpemaueBoit kucinore. CUIUKATHI, UX UCIIOJIb30BaHUE
B OBITY, MEIWIMHE, TPOMBIIUICHHOCTH. BakHeHmme CcTpouTenbHbIC
MaTepHalibl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, keie300eToH. [Ipobraemsr
0€301acHOr0 WCIHOJb30BAHUSI CTPOUTEIBHBIX MaTEPHUAIOB B TOBCEIHEBHOM

KHU3HHU

2.8

XYUMHUYECKUHN 3KCIEPUMEHT: U3y4YeHHE 00pa3l0B HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJITHOM KHCJIOTBI; IIPOBEICHNE KAYECTBEHHBIX PEaKIIMA Ha XJIOPH]I-
HMOHBI W HaOMIOJICHWE NPU3HAKOB MX IPOTEKAHHs; OMBITBH, OTPAXKAIOLIUE
¢u3HuecKue U XMMUYECKHE CBOMCTBA FAJIOTEHOB M MX COSTMHEHH (BO3MOXKHO
UCIOJIb30BAaHUE BUAECOMATEPUANIOB); O3HAKOMJICHHE C O0pa3liaMu XJIOPHJIIOB
(raJIOTeHUIOB); O3HAKOMJICHHE C O0OpasliamMu cepbl U €€ COCIUHEHUSIMU
(BO3MOKHO HCHOJIB30BAaHUE BHJICOMATepHalioB); HaAOIIONEHUE Ipolecca
oOyTJIMBaHMs caxapa MoJ| JelCTBUEM KOHIEHTPHUPOBAHHOM CEpHON KUCIIOTHI,
U3y4eHHE XUMUYECKHX CBOMCTB pa30aBIeHHON CEpHON KUCIOTHI, POBEJICHUE
KAueCTBEHHOH peakuuu Ha cynbdar-uoH W HaOIIOACHUWE NpHU3HaKa e¢
MPOTEKaHUs; 03HAKOMJIEHHE ¢ (PU3MUEeCKMMH CBOMCTBaMHU a30Ta, pocdopa u ux
COeMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHUIEOMAaTEpHaIoB), obOpa3namu
a30THBIX ¥ (OCPOPHBIX YAOOPEHHIT; TOIYUCHHE, COOMpaHKe, pPacliO3HABAHHE
U U3Y4YEHHE CBOMCTB aMMHAaKa; MPOBEICHUE KAaueCTBEHHBIX peakIUil Ha MOH

aMMOHHMA U  (ocdar-uOH W H3ydyeHHE NPU3HAKOB HUX MPOTEKaAHUs,




B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEJIbIO (BO3MOKHO
UCTOJb30BAaHUE BHUICOMATEPUANIOB); H3yUYEHUE MOJENeH KPUCTAIUTMYECKHUX
peméTok anMasa, rpaduta, ¢yuiepeHa; O3HAaKOMJIGHHE C TMPOIECCOM
aIcopOIK PacCTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YITIEM U YCTPOWCTBOM
MPOTUBOra3a; MojlyueHue, cooupaHue, pacro3HaBaHHE W U3Y4YEHHE CBOICTB
VIJIEKUCIIOTO Ta3a; MpOBEIEeHHE KAaYeCTBEHHBIX pEakIuii Ha kapOoHaT- W
CWIMKAT-UOHBl M HW3YyYeHHE IPU3HAKOB WX TPOTCKAHHUS; O3HAKOMIICHHE C
MPOAYKIIMEH CHIIMKATHON MPOMBINUICHHOCTH; PEIICHHE YKCIIEPUMEHTATBHBIX

3a7a4 1o TeMe «BaxHelnine HeMeTaIbl U UX COSIUHECHUS

Mertannsl 1 ux COCIUHCHUA

3.1

OO0mrast XapakTepUCTHKa XUMHUECKUX IJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nojioxkeHus B Ilepuomnueckon cucreMe XMMHUYECKHX dieMeHToB [[.M.
MenzeneeBa u crpoeHus: aroMoB. CTpoeHue MeTauloB. Merauinyeckas CBs3b
U MeTaJUIMYecKas KpHUCTAIMYECKas pemeTKka. OJIEKTPOXUMUYECKUM P

HaHpH)KCHI/Iﬁ MCTaJ1JIOB

3.2

duznyeckue U XMMHUECKHe CBOMcTBa MeTaiioB. O01ue cnocoObl moxydeHus
MmetaioB. [ToHATHE O KOPPO3UH METAIIIOB, OCHOBHBIC CIIOCOOBI 3AIIUTHI KX OT
koppo3uu. Cruiasl (CTallb, YyT'yH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMCHEHHE

B OBITY U IPOMBIIIIIEHHOCTH

3.3

[enounsle MeTayuibl: nojokeHue B Ilepuonuyeckoil cucteMe XMMHUYECKHX
anemeHToB /.M. Menaeneesa; CTpoeHHE X aTOMOB; HaX0XECHUE B IIPUPOJIE.
duznyeckue U XMMHUUYECKHE CBOMCTBA (Ha MpUMepe HaTpus U Kaius). OKcusl
U TUAPOKCUABI HaTpusd M Kanud. [IprMeHeHue IIEeNOoYHbIX METAUIOB U HX

COeTVUHEHUN

3.4

IIlemouHo3eMeNbHBIE META/UIBI MarHuid W KaJdbI[UM: IIOJO0XKEHHE B
Ilepuoguueckoin cucreme xumudeckux dneMmeHToB J[.M. Menneneesa;
CTPOCHHUE UX aTOMOB; HAxXOXJEHHUE B npupone. Pu3znyeckue U XUMMHUYECKUE
CBOMCTBA MarHus M KaJbIUs. BakHeHIme cOoeIMHEHHUS KanbIus (OKCHI,

TUIPOKCHL, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHeHHs

3.5

Amomunuii: nonoxkeHue B Ilepuoanueckoid cUCTEME XMMHUYECKHX 3JIEMEHTOB
J.. MenpeneeBa; CTpo€HHME aTOMa; HAXOXKJeHUE B mpupojae. Ousznueckue u
XAMHUYECKHE CBOWCTBA amiOMHHHA. AMQOTEpHbIE CBOWMCTBA OKCHUAA W

THAPOKCHAA AJIFOMHUHUA

3.6

Keneso: nonoxenue B [lepuoauueckoit cucteMe XuMu4ecKux 3seMeHToB 1. 1.

MeHnneneeBa; CTpOGHUE aTroMa; HaxoxXKJIeHHE B mpuponae. Dusnueckue u




XUMHUYECKHUE CBOMCTBa xene3a. Oxcuapl, Tuapokcuabl u conu xeneza(ll) u

xenesa(lll), ux cocras, CBOWCTBA U MOTyYeHUE

3.7

XHUMHUYECKUH KCIIEPUMEHT: 03HAKOMJICHHE C 00pa3IiaMy METAJIJIOB M CIUIABOB,
uX (U3NYECKUMHU CBOWCTBAMH;, M3YYCHHE PE3YJbTaTOB KOPPO3WH METAJLIOB
(BO3MOXKHO HCIIOJIb30BaHHE BHJICOMATEPUAJIOB), 0COOCHHOCTEH
B3aMMOJICUCTBHUS OKCHJA KalblMsl W HATPUsi C BOJOM (BO3MOKHO
WCIOJIb30BaHUE BUCOMATEPUATIOB); MCCIICJIOBAHUE CBOWUCTB JKECTKOW BOJIBI;
mpoiiecca TOPEHHsS JKelle3a B KHCIOpoie (BO3MOXKHO —HCIIOJIh30BAHHE
BUJICOMATEPHUATIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIUN HA NOHBI
(MarHus, Kanblus, amoMuHus, nuHka, sxkenesa(ll) u xenesa(lll), memu(Il);
HaOJIIO/ICHUE U ONKUCAaHKE MTPOIIECCOB OKPAITMBAHUA JIAMEHU HOHAMU HATPHS,
Kamuss W Kanblusd  (BO3MOXHO  HCIIOJIb30BAaHHWE  BUJCOMATEPUANIOB);
uccrneaoBanne aM(GOTEPHBIX CBOMCTB THAPOKCHA aTIOMUHUS M THIPOKCHIIA
LMHKA; PeIlIeHHEe SKCIEPUMEHTANIbHBIX 3a/1a4 10 TeMe « BaxkHeillire MeTaibl

U UX COCAUHCHUA»

XuMus u OKpYyXaromast cpcaa

4.1

HoBbie marepuansl 1 TexHonoruu. BemectBa u Matepuanbl B TOBCETHEBHON
JKU3HU 4YeloBeKka. XUMHUA U 30poBhe. bezonacHoe ucnoiab30BaHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. IlepBas momomip Npu XUMUYECKHX 0XKOTrax U

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TIPaMOTHOCTU.  XHMMHYECKOE  3arpsi3HEHHE
okpyxatomieit cpeast [IJIK. Ponb xuMuu B perieHnn 3K0J10TH4ecKuX IpoodIeM.
[IpupoaHble MCTOYHUKHU YIIEBOIOPOJIOB (Yroib, MPUPOIHBIA ra3, HE(Th),

MPOAYKTHI KX TIEPEePabOTKH, UX PO B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUH IKCIIEPUMEHT: H3y4eHHe 00pa3IoB MaTepUANIOB (CTEKIIO, CTUIABBI

MCTaJIJIOB, TOJIUMCEPHELIC MaTepI/IaJ'IBI)




MPOBEPSIEMBIE HA OI'D I1IO XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOMN
IMMPOT'PAMMBI OCHOBHOI'O OBILIIEI'O OBPA30BAHUS

Kon
NpOBepPsieMOro
TpedoBaHus

IIpoBepsieMble TpeOOBaHMS K NMPeIMETHBIM pe3y/abTaTam
0a30B0Or0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa3oBaTebHO I
NPOrpaMMbl OCHOBHOTI'0 0011ero odopasosanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:
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0 TO03HABAEMOCTU SIBJIIEHUI NpPUPOJbl, NMOHUMAaHHE OOBEKTHBHOMN
3HaYMMOCTH OCHOB XMMUYECKOW HAayKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIeH KYJIbTYphl M MPAaKTUYECKOMH
JIEATEIIbHOCT YeJIOBeKa B YCJIOBUSX COBPEMEHHOro OOIIECTBa,;

IIOHUMAHHEC MECTAa XUMHHU CPCAU APYTrUX CCTCCTBCHHBIX HAYK

1.2

O HaYYHBIX MCTOJaX IMO3HAHUA, B TOM YUCJIC SKCIICPHUMCHTAJIbHBIX U
TCOPCTUYCCKUX MCTOHAAX HCCICAOBAHHA BCIICCTB U H3YUCHHUA
XUMHYCCKHX peaKL[HfI; YMCEHUC HUCIOJB30BATb MOACIN I

00BsICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax nmpodeccnoHaATBHON NEATETLHOCTH, CBSI3aHHBIX C XUMHEH
Y COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha JIOCTH)KCHUSIX
XUMHYECKON HAYKH, YTO IO3BOJHUT OOYUAIOIIUMCS PacCMaTpUBAThH
XUMHIO Kak chepy cBoed  Oymymer — mpodecCHOHATBHON
NEeSITSTLHOCTA W C/EJaTh OCO3HAHHBIM BBIOOP XHMHH Kak
npoUILHOTO MpeAMeTa MPU TEpexoJe Ha YPOBEHb CPEIHETO

o0riero oopazoBaHus

Biagenue cucreMoil XUMUYECKMX 3HAaHUM M yMEHHE IIPUMEHSATH

CUCTEMY XUMHNYCCKUX 3H8.HPII>'I, KOTOpPAas BKJIHOYACT:

2.1

BaOXHEHIIIME XUMUYECKUE TMOHATHS: XUMHUYECKHHA JJIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJJHOPOIHAS U
HEOJHOPOJIHA CMECh, OTHOCHTEIILHBIC aTOMHAs M MOJICKYJISIpHAs
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJISPHBIN
00bEM, OKCHJ, KUCIOTa, OCHOBaHHE, COJb (CPEHHss1), XUMHYECCKas
peakmms, peaKkuuu COEAWHEHUS, PEaKIMH Ppa3IOKEHUs, PEaKIIH
3aMEIIeHUs, PeaKkIui OOMEeHa, TeIIoBOM 3(PQeKT peakiuu, dK30- U
SH/IOTEPMUYCCKUE PEAKIMH, PACTBOP, MACCOBas JOJSI XHMHYECKOTO

OJICMCHTAa B  COCAUMHCHHWH, MaACCOBad OO0 W HNPOLCHTHAA




KOHILICHTPALIMs BEIIECTBA B PaCTBOPE, AP0 aTOMA, SJIEKTPOHHBIN CIION
aToma, aTOMHas OpOWTaj b, paJlyC aToOMa, BaJEHTHOCTb, CTEHECHb
OKHCJICHHS], XMMUYECKas CBSI3b, MIEKTPOOTPULIATELHOCTD, OJISIPHAS
U HENoJIApHas KOBAJIECHTHAs CBSA3b, MOHHAA CBsS3b, METAJIMYECKas
CBSI3b, KpUCTAUINYECKas PELIETKA (ATOMHAsl, HOHHAs, MEeTaJUIn4ecKasi,
MOJIEKYJISIpHAsA), UOH, KATUOH, aHUOH, 3JIEKTPOJIUT U HEIJIEKTPOJIUT,
IEKTPOJINTUYECKAs JTUCCOLMAINSA, PEAKLUU HOHHOIO OOMEHa,
OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMM,  OKHCIUTENb U
BOCCTaHOBHUTEIb, OKHUCICHHME M BOCCTAHOBIECHHUE, DIIEKTPOJINU3,
XHUMHUYECKOE paBHOBECHE, OOpaTUMble UM HEOOpAaTUMBIE PEAKIMH,
CKOpPOCTb XUMHUYECKOW peakuuu, karanusarop, IIJK, kopposus

METaJJIOB, CILIABEI

2.2

OCHOBOINIOJIAratOUIME 3aKOHbl XMMHH: 3aKOH COXPAHEHHUsS MacChl,
nepuoguyeckuii 3akoH .M. MeHneneeBa, 3aKOH IOCTOSIHCTBA

cocTaBa, 3aKOH ABOTaapo

2.3

TCOpUHn XHUMHUH: ATOMHO-MOJICKYJIApHast TeOopus, TCOopuUs:

SHGKTpOHHTquCKOﬁ Jucconuranunumn

Brnanenne ocHOBaMM XUMHUYECKOW TPaMOTHOCTH, BKJIFOUAIOIIEH:

3.1

YMEHHE TMpPaBWJIbHO HCIIOJNb30BaTh H3YYCHHBIE BEIECTBA U
MaTtepuanbl (B TOM YHUCIIE€ MUHEpajbHbIE YNOOpEHUs, MeTaulbl U
CIUIaBBl, TPOIYKTHI  MEpepabOTKH  MPHUPOJHBIX HCTOYHUKOB
YII€BOAOPOIOB (YIJIsl, MPUPOTHOTO ra3a, HeTH) B OBITY, CEIHCKOM
X03SII\/JICTBG, Ha TIPOU3BOACTBEC W TIIOHUMAHHUC 3HAYCHUSA KUPOB,
OenmKOB,  YIVIEBOJOB Ui OpraHM3Ma  4YeJlOBEKa, YMEHHE
OPOTrHO3UPOBATh BJIIMAHUC BCHICCTB U XUMHYCCKUX IMMPOLCCCOB Ha

OpraHu3M 4YeJIOBEKa U OKPYKAIOIIYI0 IPUPOTHYIO CPEIy

3.2

YMCHUEC UHTCTPHUPOBATHL XUMHUYCCKUC 3HAHUA CO 3HAHUSAMH APYTHUX

y4eOHBIX MPEAMETOB

3.3

HAJIMYHE OIbITa pabOThI C PA3IMYHBIMU UCTOYHUKAMU MH(DOpMALIUU
no XUMUU (Hay4dHas U HAYYHO-TIOMYJISIpHAs JUTepaTypa, CIOBapH,

CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHBHO OIIEHWBATh WH(OPMAIMIO O BEIIECTBAaX, HMX
MpeBpalleHUAX M  [PaKTUYECKOM IPUMEHEHUHM U  yMEHHUe

MCIIOJIb30BaTh €€ JJI pelIeHUs] yueOHO-TT03HaBaTEIbHBIX 33124




Bnanenue ocHoBaMHM MOHATHMHOTO afnrmapara U CHUMBOJIIMYCCKOTO

A3bIKa XUMHWH OJI COCTAaBJICHUA (I)OpMyJ'I HCOPTaHNYICCKUX BCUICCTB,

4 YPaBHEHHM  XUMHUYECKUX PEaKIHMil; OCHOBaAaMHU XUMHUYECKOU
HomeHksatypsl (IUPAC u TpuBHanbHOI)
YMmenne o0BACHATH CBS3b MOJIOKEHUs deMeHTa B [lepuonuueckoit
CHUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
5 XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsa sjpa, OOIIee YHUCIIO
AJICKTPOHOB), pacHpeieiCHHEM 3JIEKTPOHOB TI0 JHEPTreTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KATTUS U KATBIIHS
[IpencraBienne O  MEPUOJUYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX JIEMEHTOB (Pauyc aTOMa, AJIEKTPOOTPHUIATETHHOCTS ),
6 MPOCTBIX M CIOXKHBIX BEHIECTB OT TOJOXKEHHUS DJIEMEHTOB B
[Mepuonuueckoit cucreMe (B MalblX TMEPUOJAX U  TJIABHBIX
MOATPYIIAaXxX) ¥ 3JEKTPOHHOTO CTPOCHUS aTOMa
7 YMmenne kinaccupuIupoBaTh:
7.1 XUMHUYECKHUE JICMEHTBI
7.2 HEOPTraHWYECKHE BEIEeCTBA
7.3 XUMHUYECKHE PEAKIUU
8 YMeHue onpenensiTh:
81 BaJICHTHOCTh U CTETECHb OKUCICHUS XUMHUYECKUX DJIEMEHTOB, 3apsi
' HOHA
8.9 BUJI XMMHUYECKOM CBA3M M THUIl KPUCTAUIMYECKOW CTPYKTYpHI B
' COCIMHEHUSAX
8.3 XapakTep Cpelibl B BOJHBIX pACTBOPaX BEIIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb
9 YMmeHnne xapakTepu3oBaTh (PU3MUECKUE U XUMUYECKHE CBOMCTBA!
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOIOPOJI, Trpadurt, amMmas,
9.1 KpeMHUH, a30T, ¢ocdop, cepa, XJIOp, HATPUH, KaaWil, MarHui,
KaJbIIUM, ATFOMUHHH, JKEJI€30)
CIIO)KHBIX BEIIECTB, B TOM YHUCIIE UX BOJHBIX PacTBOPOB (BOxa,
92 aMMHaK, XJIOPOBOAOPOJ, CEPOBOAOPOJ], OKCHIBI U THUIPOKCHIIBI

metamioB [-11A rpynn, amomunus, menu (II), nunka, xenesa (Il u

IIT), oxcuap! yraepoaa (Il u IV), kpemuus (IV), azota u gocdopa (111




u V), cepolr (IV u VI), cepHucras, cepHas, a3oTHCTas, a30THasd,

tdochopnas, yronbHas, KpeMHHUEBasi KMCIOTA U UX COJIN)

MPOTHO3UPOBATh W  XapaKTepU30BaThb CBOIICTBAa BELIECTB B

3aBUCUMOCTHU OT HX COCTaBa U CTPOCHHUA, IIPUMCHCHUC BCIUICCTB B

33 3aBUCUMOCTH OT HMX CBOMCTB, BO3MOXHOCTh MPOTEKAHUS
XUMHWYECKUX MPEBPAIICHUI B PA3IMIHBIX YCIOBUAX
10 YMeHHe COCTaBIATh MOJICKY/ISIPHBIC M HOHHBIC YPAaBHCHHUS PEaKITUH,
B TOM YHCJIC:
10.1 peakiuii H'OHHOTO 0OMeHa
10.2 OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUA
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA W3YYCHHBIX KIIACCOB
' (Tpyrim) HEOPTAaHWYECKHUX BEIIECTB
10.4 MOJTBEPKIAIONINX T€HETHYECKYIO B3aUMOCBSA3b MEX1Y HUMH
11 YMeH#e BEIMUCIATH (TPOBOAUTH PACUETHI):
111 OTHOCHTEIBHYIO MOJICKYJSIPHYIO M MOJISIDHYFO MAacChl BEIIECTB,
' MaCCOBYIO JIOJIF0 XUMHYECKOTO AJIEMEHTa B COS/IMHCHUH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOpE,
11.3 KOJIMYECTBO BEIECTBA M €T0 MacCcy, 00beM ra3oB
114 M0 YpaBHEHHUSM XUMUYECKUX PEAKIUH M HAXOAUTHb KOJIHMYECTBO
' BelecTBa, 00bEM U MACCy peareHTOB WM MPOTYyKTOB PEaKIIUU
12 Bianenue (3HaHue OCHOB):
OCHOBHBIMH  METOJJaMU  HAY4YHOTO TMO3HaHUs (HaOmIOAEHUeE,
191 M3MEpeHHe, SKCIICPUMEHT, MOJICITUPOBAHNIE) TIPH H3YICHUHN BEIICCTB
' U XUMHYECKUX SIBJICHUM; yMmeHue chopMylupoBaTh HpodiiemMy u
MPEIIOKUTH MYTH €€ pereHus
192 Oe3omacHOl pabOThl C XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' MOCY 101 U J1a00paTOPHBIM 000PYIOBaHHEM
MpaBUJIaMU 0e301acHoro oOpareHus C BeIIeCTBAMH,
WCIONE3YEeMBIMU B TIOBCETHEBHOW KU3HU, MPABUIAMH MTOBEICHUS B
19.3 LesIX COepeKeHHs 37J0POBbSI M OKPYXKAIOIICH MPUPOIHON CPEIIbI;

IIOHMMaHHEC BpCaa (OHaCHOCTI/I) BO3JCHCTBUS Ha KUBBIC OpraHU3MbI
OHpe,I[eJ'IéHHI)IX BCIICCTB, croco0oB YMCHBUICHU u

IMpeaAOTBpalllCHUA UX BPEAHOTO BO3CHCTBUA




13

Hanuuwne MPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA U OCYLICCTBIICHUA

CICAYHOINX XUMHUYCCKUX DKCIICPUMCHTOB!

131

W3ydeHHe U  omnucaHue  (QU3MYECKHX  CBOWCTB  BEILECTB;
O3HaKOMJIEHHUE C (PU3MUECKUMU U XUMUYECKUMU SIBIICHUSIMH; OTIBITHI,

HWIUIIOCTPHUPYIOIIUC ITPU3HAKH ITPOTCKAHUSA XUMHYCCKUX peaKI_II/Iﬁ

13.2

H3yUYCHHE CIIOCOOO0B pa3ieicHUs cMecei

13.3

NOJy4eHHUE KUCIOpOJa M U3Yy4EHHE €TI0 CBOMCTB; IOIY4YEHUE
BOJIOPOJIa U U3YyYEHUE €r0 CBOMCTB; MOJIydE€HHE YITIEKHCIIOrO ra3a u
M3Y4YE€HUE €ro CBOMCTB; IIOJy4YE€HHE aMMHAKa W HM3yYEHUE €ro

CBOWCTB

13.4

IIPUTOTOBJIEHUE pAcTBOPOB C ONPEAEIEHHONM MaccOBOM J0JIel

PacTBOPEHHOTO BEILIECTBA

13.5

OpUMEHEHHWE  HMHIUKATOpOB  (JlakMyca,  METWIOpaHXka |
(deHondTanenna) s ONpeNeNeHns XapaKkTepa Cpelbl B pacTBOpax

KHUCJIOT U HIeJiouei

13.6

WCCIICZIOBAHUE W ONMCAHWE CBOWCTB HEOPraHWMYECKUX BELIECTB
PA3INYHBIX KJIACCOB; U3yYCHUE B3aUMOJCHCTBHSI KUCIIOT C METAJUIaMH,
OKCHJIaMH  METAJUIOB,  PAacTBOPUMBIMA ¥ HEPACTBOPUMBIMU
OCHOBAHMSIMH, COJISIMHU; IIOJy4€HHE HEpPacCTBOPUMBIX OCHOBAaHWII;
BBITECHEHHUE OJHOIO MeTajula JpYIMM M3 pPacTBopa COJIH;
uccnenoBanne aM(pOTEPHBIX CBOWCTB THIPOKCHAOB ATIOMHHHUS WU

OUHKA

13.7

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 11O TEMaM: «OCHOBHBIC KJIACCHI
HCOPraHU4CCKUx COGHHHGHHﬁ»; « BHGKTI)OHI/ITI/I‘IGCKB.H
JUucconuanusy, «Baxneiinne HeMeTalibl U HX COCAUMHCHUA

«BaxHeiine MeTaljIbl M UX COCIUHEHHUSI

13.8

XAMUYECKHE  OKCIIEPUMEHTBHI,  WUIIOCTPUPYIOUIHE  TPU3HAKU
NPOTEKAHUS PEaKIMii MOHHOTO OOMEHA; Ka4eCTBEHHbBIC PEaKIK Ha
NPUCYTCTBYIONIME B BOJHBIX PacTBOPax HOHBI: XJIOPUI-, OPOMU/I-,
voauna-, cyinbdar-, d¢ocdar-, KapOOHAT-, CHUIUKAT-aHUOHHBI,
THJIPOKCHI-MOHBI, KATHOHBI aMMOHUS, MarHusl, KaJIbIIHS, ATIOMUHUS,

xkenesa (2+) u xxenesa (3+), meau (2+), TuHKA

14

YmMmenue:




NpEACTABIATL PE3YIbTATbI JSKCIICPUMCHTA B (I)opMe BBIBOJIOB,

141 JI0Ka3aTeNIbCTB, T'paUKOB M TaOIMII U BBIBIATH SMIUPUYECKHE
3aKOHOMEPHOCTH
YCTaHABIMBAaTh  CBA3M  MEXIY  peaJbHO  HaOMIogaeMbIMH
14.2 XUMHYECKHMHU SBICHUSIMH ¥ TPOIECCaMH, NPOUCXOSIINMU B

MakKpo- U MUKPOMUDPE, OOBSICHATH IPUUUHBI MHOT000pa3us BEIIECTB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE I10 XM

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

HepBOHa‘-IaJIBHLIC XUMHNYCCKUC ITOHATUA

1.1

Yucteie BCIICCTBA U CMCCH. Crioco0n1 PasaciICHUA cMmecel

1.2

ATOMBI H MOJICKYJIBI. Xumuueckue 3yeMeHThl. CHUMBOJIBI XUMHYECKHX

QJICMCHTOB. HpOCTLIe H CJIOKHBIC BCIICCTBA.

1.3

Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHUX 3JIEMEHTOB.

CTeneHb OKUCICHUS

14

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTHOCHUTENIbHAS aTOMHAsl Macca.
OTtHOCUTEIbHAS MOJICKYJIApHasa Macca. MaccoBast 70151 XMMHYISCKOIr'0 JIeMEHTa

B COCAMHCHHUHN

1.5

KomugectBo BemectBa. Monb. MomsipHass macca. MosnsipHbIii 00bEM Tra3oB.

BzaumocBsa3b KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CAWMHUILL BCIICCTBA

1.6

duznyeckue M XMMHUUYECKHUE SBJICHUS. XHUMUUYECKas pe€akuusa nu eé IIPpHU3HAKU.

3akoH COXpaHCHU MACChI BCIICCTB. XHUMHUYECKHUE YpaBHCHUSA

[Tepuonnueckuit 3akoH u Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB

J.N. MenaeneeBa. CTpoeHre aTOMOB

2.1

[lepnonnueckuii 3akoH. Ilepumonnueckas cucTeMa XUMUYECKHX 3JIEMEHTOB
J.1. MenneneeBa. [lepuoasl u rpynnel. PU3MYECKUN CMBICT MOPSIAKOBOTO

HOMEpa, HOMEPOB MEPHOJia U TPYIIIBI JJIEMEHTa

2.2

Crpoenue aromoB. CoctaB aromMHbIX siaep. M3oronsl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aroMOB TepBBIX 20 XUMHUYECKHX 3JIEMEHTOB

ITepuomnueckoii cucremsl .M. Menneneesa

2.3

3aKOHOMepHOCTI/I B U3MEHEHHUM CBOMCTB XMMHYECKHX 3JIEMEHTOB MEPBLIX TpéX
nepruoaoB, Kajiusd, KaJlbIUA (pa;myca ATOMOB, JJICKTPOOTPUHIATCIILHOCTH,
MCTAINIMYECKUX W HEMCETANIMYCCKUX CBOfICTB) U HX COCIUHEHUM B
COOTBECTCTBUHU C IIOJIOXKCHHEM DJJICEMCHTOB B HepHOHquCKOﬁ CHCTEME H

CTPOCHUEM UX aTOMOB

Crtpoenue BemecTBa

3.1

Xumuyeckass cBa3b. KoBajeHtHas (mossipHasi M HEMNOJSIpPHAasi) CBSA3b.
DNEeKTPOOTPULATEILHOCTh ~ XUMUYECKUX  2JeMeHTOB. VoHHas  CBs3b.

Merannnueckast CBI3b




3.2

Tunesl KpUCTAJTNIMICCKHUX peI_HéTOI( (aTOMHaH, HOHHAasd, MeTaJ'IJ'II/I"IeCKaSI),
3aBHCHUMOCTh CBOMCTB BEIIESCTBAa OT THUIIA KpHCTaHHquCKOﬁ peHJéTKI/I n BHJA

XUMHYECKOU CBSI3U

Baxwueimme npeACTAaBUTCIIN HCOPTaHUYCCKUX BCIICCTB. Hemeramnel u nx

COCIUHCHMUS. MeTaiuiel 1 BX COCINHCHHUA

4.1

Knaccuduxamus u HOMEHKIATypa HEOPraHUYECKMX COCJIMHEHHI: OKCHIIOB
(coneobpa3yroiue: OCHOBHBIE, KHUCIIOTHBIE, am(oTepHbIE) u
HecosieoOpasyronue; OCHOBaHUK (LIETOYM M HEPacTBOPUMBIE OCHOBAHUS);
KHUCJIOT  (KHUCJIOPOJCOJEepKAMe U OECKUCIOPOAHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

duznueckue M XUMHYECKHE CBOMCTBaA OpOCThIX BCHICCTB-HEMCTAIIIIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, (ocopa, yriepoaa, KpeMHUS

4.3

duszndyeckue W XHMHUYECKHUE CBOMCTBA MNPOCTBIX BCHICCTB-MCTAJIJIOB: JINTUS,
HaTpusa, Kajlusd, Marivst 1 KajJlbOuA, aJllOMUHUSA, KEIJIC3a. :‘)HGKTpOXHMI/I‘ICCKI/II;'I

jo): i HaHpH)KeHI/Iﬁ MCTaJ1JIOB

4.4

DU3NYECKNE U XMMHYECKHE CBOKMCTBA BOJAOPOAHBIX COEAMHEHU HEMETAIIOB:

XJIOPOBOJIOPO/1a, CEPOBOIOPOIa, AMMHAKA

4.5

dusnyueckrue U XMMUYECKHE CBOMCTBA OKCUIOB HeMmeTauioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yrnepoma(1l, IV), kpemuusa(IV). [lonydenue

OKCHJO0B HEMCTAJIIIOB

4.6

Xummdeckue cBoiicTBa OkcuaoB: MmeTauioB [A—IIIA rpynm, nuaka, menu(Il) u

xenesza(ll, III). ITony4yeHne okcua0B METALIIOB

4.7

XUMHYEeCKUE CBOMCTBA OCHOBaHM M aM(pOTEPHBIX THIPOKCUIOB (Ha MpUMepe
THJIPOKCHJIOB aJTIOMUHUS, JKele3a, NuHKa). [lomydeHue ocHOBaHUN U

aM(OTEPHBIX THJIPOKCUIOB

4.8

OO0mue XuMHUYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOJOPOAHON, CEPOBOIOPOTHOM,
CEpHHCTOM, CEpHOM, a30THOH, (PochopHOH, KPEeMHUEBOH, yroiabHOH. OcoObie
XUMUYECKHE CBOMCTBA KOHIUEHTPUPOBAHHOM CEPHOM M A30THOM KHCIOT.

[Tonyyenue kuciaor

4.9

OO6mue xumudeckue cBoicTBa cpenHux conelt. [lomyuenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHue BOAOpPOJa, KHUCJIOpPOda, aMMHAKa,

YIIIEKHUCIIOT0 Ta3a B JIab0paTOpHH

411

[Tomyyenne aMmMuaka, CEpHOM M a30THON KUCIIOT B MPOMBINUIEHHOCTH. O0Imue

CIIoCOObI MMOJIYUYCHHA MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCKAY KiIaCCaMU HECOPTaHUYCCKUX COeIMHEHUI

XUMHYECKUE PeaKIuu

5.1

Krnaccuduxarus XauMu4eckux peakiyii Mo pa3inyHbIM IpU3HAKaM: TI0 YUCTY U
COCTaBy YyYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(hdekTy, Mo

H3MEHCHHIO CTCIICHEH OKHMCICHHUS XMMHICCKUX DJIEMCHTOB

5.2

TennoBoir 3pdexT XuMHUUYECKOW peaklud, TEPMOXUMUYECKUE YPaBHEHUS.

DK30- M SHAOTEPMUYECKHUE peakluu. TepMoXuMuieckie ypaBHEHUs

5.3

OKHUCINTEIbHOBOCCTAHOBUTEILHEIE pCaKknuuu. OKHUCIIMTENIH Y BOCCTAHOBUTEIIH.
[Ipouecchl  OKMCIEHMST M BOCCTAHOBJIEHHUS.  OJIEKTPOHHBI  OanaHC

OKHCIIUTEIIbHOBOCCTAHOBUTEIbHOM pCaKknuun

5.4

TeOpI/IH 3JICI(TpOJ'IPITH‘l€CKOI>i Jucconualuu. KaTI/IOHBI, AHUOHBEI. QHGKTPOJII/ITLI

M HCOJICKTPOJIUTEIL. CuibHBbIE U cIa0bIe QJICKTPOJIUTEI. Crenenp Jucconuanum

5.5

PeaKI_II/II/I HOHHOI0 oOMeHa. YcCIoBUS IMPOTCKAHUA peaKHI/Iﬁ HMOHHOTO O6M€Ha,

IIOJIHBIC U COKpaH_IéHHBIC HOHHBIC YPABHCHUA peaKuHﬁ

XHUMHS U OKpYXkarouas cpera

6.1

BemectBa m martepmansl B TOBCEIHEBHOM JKM3HM YelIoBeKa. be3zomacHoe
HCIOJIb30BaHUE BEILECTB M XUMHUYECKUX pEaKkUMid B J1a0OpaTOpUM U OBITY.

HepBa;I IMOMOIIb NP XUMHYCCKUX OKOrax U OTPABJICHUAX

6.2

XUMUYECKOE 3arps3HEHHE OKpYyXarolled cpeabl (KUCIOTHBIC —HOXKIH,
3arps;3HEHHE MOYBBI, BO3JIyXa M BOJOEMOB), CIOCOOBI €ro IMPeIOoTBpAICHH
[IpenenpHast momyctumas kouueHTparus BemecTB (I[1/IK). Ponp xumuu B
pEIICHUU DJKOJIOTUYECKUX TMpoOieM. YCWiIeHHe TapHUKOBOro dddekra,

Pa3spymIeHue O30HOBOI'O CJI0s

6.3

[Ipumenenue cepbl, a3ota, dpocdopa, yriepoaa, KpeMHHS U UX COCAMHCHUI B
OBITY, MEIWIIMHE, MPOMBIIUICHHOCTH M CEIhCKOM Xo3sicTBe. [IprMeHeHme
METaJUIOB M CIUIaBOB (CTajb, YYyryH, TIOPAIIOMUHUNA, OpoH3a) B OBITY M
MIPOMBIIIJICHHOCTH UX COeMHEHM. [IOHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIE

CII0COOBI 3allIUThI UX OT KOPPO3UHU

6.4

[IpupoaHbIle MCTOYHUKH YIIEBOMOPOIOB (Yroyib, MPUPOAHBIA Ta3, HE(PTH),

MPOYKTHI UX MepepadoTKH (OEH3HMH), UX POJIb B OBITY U IPOMBITINIEHHOCTH

6.5

[lepBoHaYanbHBIE MOHSTHS 00 OPraHMYECKHX BEIECTBAX KAaK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, YTaHOJI, TJIULIEPUH, YKCYCHAsl KUCIIO0TA).
[oHsTHE 0 OMOTOTUYECKH BKHBIX BEIIIECTBAX: JKUPAX, OCIIKaX, YIIeBOAaX — U UX

POJIN B )KM3HU YCIIOBCKA




PacuyéTrr:

7.1 1o GopMyJTaM XUMHUECKUX COETUHEHUHN
7.2 Macchl (MacCOBOM) JIOJIM PaCTBOPEHHOTO BEIIECTBA B PaCTBOPE
7.3 10 XMMUYECKUM YPaBHEHUAM




YYEBHO-METOANYECKOE OBECIITEYEHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3BATEJ/IbHBIE YYEBHBIE MATEPHAJIBI JIVISA YYHEHUKA

METOAUYECKHUE MATEPHAJIbI JIA YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET






