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IHHOACHUTEJIBHASA 3AIIMCKA

IIporpaMMa 1m0 XUMHH Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMsI COCTaBJICHa Ha OCHOBE
TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOH 0Opa30BaTElIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanwms, npeAcTtaBieHHBX B PI'OC OO0, a Takke Ha OCHOBE (heflepallbHON pabodei MporpaMMBI
BOCTIHTaHUS U C YIETOM KOHIICTIIIUHU TPENoaBaHus ydeOHOro mpeamera «XHUMHUsS» B 00pa30BaTEIbHBIX
opranuzanusx Poccuiickoit @enepanuu.

IIporpamMma mo xumun Ia&T MpECTaBICHUE O MENsIX, o0MIel cTpaTernu 00ydeHus, BOCIIUTAHUS U
pa3BUTHS OOYYAIOMIMXCS CPEIACTBAMH Y4eOHOTO IIpeIMeTa, YCTAHABIMBAET O0s3aTeNbHOE MPEIMETHOE
collepkaHue, mpeayCcMaTprUBaeT paclpeielieHHe ero 1Mo KiaccaM W CTPYKTYPHpPOBAaHHE TIO pa3lienaM U
TeMaM TMPOrpaMMbl 10 XHWMHH, OMNpPEIENIeT KOJIMYECTBEHHBIE W KadeCTBEHHBIE XapaKTEPHUCTUKU
CONIepKaHus, PEKOMEHIYEMYIO IIOCIEOBATEIbHOCTh M3YYCHUS XHMHU C YIETOM MEXIPEIMETHBIX W
BHYTPHUIPEIMETHBIX CBS3€H, JOTHKH Y9e0HOTO IPOIecca, BO3PACTHBIX OCOOEHHOCTEH 00ydarommxcs,
oTpezieNisieT BO3MOXXHOCTH TIPeaMeTa sl pealn3aiuy TPeOOBaHMA K pe3ylnbTaTaM OCBOSHHS OCHOBHOMN
o0pa3oBaTenpHONH TPOTpaMMBI Ha YPOBHE OCHOBHOTO 0OIIero oOpa3zoBaHMs, a TakkKe TPeOOBaHUN K
pe3yiabTaTaM OOYYCHHs XMMHU Ha YPOBHE IIeJIed W3ydeHHUs MpeAMETa W OCHOBHBIX BHJIOB Yy4eOHO-
MO3HABATENBFHOM JIESTETHbHOCTH 00YYaIOLIeroCs TI0 OCBOSHHIO YUeOHOTO COJepIKaHMsL.

3HaHWEe XWMHH CIYXHUT OCHOBOW UIsi ()OPMHPOBAHHS MHPOBO33PEHHUS 00ydarolierocs, ero
MPEJICTABICHUH O MAaTEepPHaIbHOM €IUHCTBE MHpA, BAXHYIO POJIb HIPalOT (OPMHUpPYEMbIE XHMHUCH
MPEJICTABJICHUS O B3aMMOIIPEBPAIIICHUSAX SHEPTUU B 00 SBOJIIOLIMHU BEIIECTB B IPUPOJIE, O MYTAX PEIICHUS
TJI00AIBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, SJHEPTETUUCCKOMN, TTUIICBOM U
3KOJIOTMYECKOM 6e30MmacHoCTH, po0IeM 31paBOOXpaHEHHS.

N3yueHne xumuu:

CIOCOOCTBYET pealu3aliil BO3MOXHOCTEH JJisl caMOpa3BUTUSI W (HOPMHUPOBAHUS KYJIBTYpHI
JIMYHOCTH, e€ 00mIei U (HYHKIIMOHAIBHON IrPaMOTHOCTH;

BHOCHT BKJIaJ B (QOPMHPOBAHUE MBIIIUICHUS ¥ TBOPYECKUX CITIOCOOHOCTEH 00YUaIOIIMXCsl, HABBIKOB
WX CaMOCTOSITCIbHOW Y4YeOHOW MESTEIbHOCTH, 3KCICPUMEHTAIBHBIX W HMCCICIOBATCIBLCKUX YMEHUH,
HEOOXOMMBIX KaK B IIOBCEIHEBHOM KU3HU, TaK U B IPOPECCUOHAILHOM NEATCILHOCTH;

3HAKOMHT CO CIEIMU(PHUKON HAYYHOTO MBIIIICHUS, 3aKIaJbIBAET OCHOBBI IIEJIOCTHOTO B3IUIs[a Ha
€JMHCTBO MPHUPOJABI U 4YEJIOBEKa, SBJISCTCS OTBETCTBEHHBIM 3TAaloM B (OPMHUPOBAHMHM ECTECTBEHHO--
HAYYHOW TPaMOTHOCTH O00YYatOIIIXCs;

croco0cTByeT (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIICHHS K ©CTECTBCHHO--HAYYHBIM 3HAHUSM, K
NPUpPOJIe, K YEIIOBEKY, BHOCUT CBOH BKJIAJI B DKOJIOTHYECKOe 00pa3oBaHKe 00yJIarOIIIXCsl.

JlaHHbIe HampaBJIeHUs B O0YYCHHHM XMMHUU OOCCIICUMBAIOTCS CHEIM(DUKON Co/epKaHus yaeOHOro
npeaMeTa, KOTOPBIH SBIISETCS MEAarornyecky aJarnTUPOBAaHHBIM OTPAKECHHEM 0a30BOI HAYKH XMMHH Ha
ONIPEAEIEHHOM JTane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO 0O0pa3oBaHUS OPHUEHTHPOBAH HA OCBOSHHUE
00y4JaloMMHCS CUCTEMBI TEPBOHAYANBHBIX IOHATHH XWMHHU, OCHOB HEOPTaHMYECKOH XUMHH U
HEKOTOPBIX OT/IEIbHBIX 3HAYMMBIX MTOHITHH OPTaHWNYECKONH XUMUH.

CtpykTypa colepkaHusl MPOrpaMMBbI [0 XUMHUHU CHOPMHUPOBAHA HA OCHOBE CHCTEMHOT'O TIOJIX0a K
e€ u3yuenuto. ComepkaHue CKIAIbIBACTCS U3 CUCTEMBI MOHATUN O XUMUYECKOM AIIEMEHTE U BEILECTBE U
CUCTEMBI MTOHATUH 0 XUMHUUYECKOH peaknuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHBI 110 MPUHITHITY
MOCJIEIOBATENBHOIO PA3BUTHSI 3HAHUI HAa OCHOBE TEOPETUUECKUX MPEACTABICHUM PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBHI BCETO €CTECTBO3HAHUS;

— [lepuonuueckoro 3akona JI. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— yYEHHUS O CTPOCHUH aTOMa U XMMHYECKOU CBSI3H;

— IPE/ICTaBIEHUH 00 AIEKTPOIUTHUECKON TUCCOIUAIINY BEIIECTB B PACTBOPAX.

Teopernyeckre 3HaAHUS PacCMaTPUBAIOTCS Ha OCHOBE SMIMPUYECKHU MOTYYCHHBIX U OCMBICICHHBIX
(hakTOB, pa3BUBAIOTCA MTOCIEAOBATEIEHO OT OJTHOTO YPOBHS K JIPYrOMY, BEITIONHSSI (PYHKIIUU OOBSCHEHHUS



Y TPOTHO3MPOBAHHS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH MPAaKTHYECKOTO NMPUMEHEHHS W TOTYy4eHHS
M3y4aeMbIX BEILECTB.

OcBoeHre MporpaMMbl M0 XUMHU CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XMMHUYECKOH
COCTaBIISIIONICH HayYHOW KapTHHBI MUpA B JIOTHKE €€ CUCTEMHOHN MPHPOJbI, LIEHHOCTHOTO OTHOIICHUS K
HAyYHOMY 3HAaHUIO W METOJaM MO3HaHHs B Hayke. V3ydyeHHe XMMHUHM MPOHCXOAMT C HPUBICYCHUEM
3HAHWH W3 paHee M3YUYCHHBIX Y4eOHBIX mpeaMeToB: «Okpyxaromuil Mupy», «bruonorus. 5—7 Kiaccel» U
«®Dusuka. 7 kmaace».

[lpy u3y4eHWH XUMHW TPOUCXOAUT (HOPMHUPOBAHME 3HAHUA OCHOB XHMHUYECKOM HAyKH Kak
00JTacTH COBPEMEHHOTO E€CTECTBO3HAHMSA, MPAKTUYECKOW AESTEILHOCTH YellOBeKa M KaK OJHOTO H3
KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajada y4eOHOro IMpeaMeTa COCTOMT B (OPMHUPOBAHHU CHCTEMEI
XUMHAYECKUX 3HAaHUH — BaXHEWIMX (HAaKTOB, MOHITHUH, 3aKOHOB M TEOPETHUECKUX ITOJIOKEHHH,
JOCTYMHBIX O0OOIIEHUH MHPOBO33PEHUECKOTO XapakTepa, SI3blKa HAyKH, B MPHUOOIIEHWH K HayYHBIM
METO/aM IO3HAHUSI MPU W3YyYCHWH BEIISCTB M XMMHYECKUX peakuuid, B (OpMHUpOBaHUM M DPa3BUTHH
MO3HABATENBHBIX YMEHUH W WX MPUMEHEHHH B Y4eOHO-TIO3HABATENBHOW M Y4eOHO-HCCIIEA0BATEIBCKON
JeSITeIbHOCTH, OCBOSHHH TIpaBmJI 0€30MacHOro 0OpalleHns C BEIECTBAMH B TIOBCEIHEBHOM KU3HH.

[Tpy n3ydeHNH XUMHU HA YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus BaKHOE 3HAYEHUE TIPUOOpEIH
TaKue LeNH, Kak:

— (opMupoBaHHE HUHTEIJICKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K CaMOO0Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIBHOMY NPHUHITUIO DPELICHWH, CIIOCOOHOM aganTUpOBaThCs K OBICTPO
MEHSIOLIIMCS YCIOBHUSM XKHU3HU;

— HampaBICHHOCTb OOYYeHHUS Ha CHCTEMaTH4ecKoe TNpUOOIIeHHEe o0ydaromuxcs K
CaMOCTOSITETIbHOM TMO3HABATENBbHOW JESTENbHOCTH, HAyYHBIM METOJaM IO3HaHUs, (OPMHUPYIOIIUM
MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XHMUWY;

— o0ecrneuyeHHe YCIIOBHH, CHOCOOCTBYIOIIMX TMPHOOPETEHUIO OOYYArOMIMMHUCS  OTIBITa
PasHOOOpPa3HOM JEATENbHOCTH, MO3HAHUS W CAMOINO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETCHIIMH ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE IJIS1 Pa3IMYHbIX BUIOB JIESTEIbHOCTH;

— (dopmupoBanue obmieli QyHKIMOHATIBHON M €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM UHUCIIE
YMEHUI1 OOBSACHSITH U OLICHUBATH SIBIICHHS OKPYKAIOLIETO0 MUPA, HCIIOJIB3Ysl 3HAHUS U OTIBIT, TIOTyYeHHEIE
NPy W3yYEHWH XUMHH, TPUMEHATh WX TPU PEHICHWH TpoOJieM B MOBCETHEBHOW JKM3HU U TPYIOBOH
JeSITeTbHOCTH;

— ¢QopmupoBanue y oOyyaromuxcss TyMaHHUCTUYECKHMX OTHOIICHUH, MOHMMAaHHUS LEHHOCTH
XUMHAYECKUX 3HAHWUN Uil BHIPAOOTKH 3KOJIOTHYECKU LEeNIeCO00Pa3HOro MoBeleHHUs B ObITY U TPYyIOBOM
JESITEIBbHOCTH B LIEJAX COXPAHEHMSI CBOETO 310POBbs M OKPY>KAIOLIEH IPUPOIHON CPEIbL;

—pa3BUTHE MOTHBAIMU K OOYUYCHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIHMTAHHIO Ha
OCHOBE YCBOCHHsI OOIIEYETIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOQHIs H
HaNpaBJICHHOCTH JIaIbHEHIIETO 00yUeHHSI.

OOmee 9MCIO YacoB, OTBEAEHHBIX JUIS W3YyYCHHS XHMHUHM Ha YPOBHE OCHOBHOTO OOLIEro
oOpa3oBanus, coctaBmseT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Heflento), B 9 kiacce — 68 gacos (2
gaca B HEJCITIO).



COJEP)KAHUE OBYYEHUSA

8 KVIACC

IlepBoHayanbHble XUMHYECKHE MOHATUS

IIpenmer xumuu. Ponb XUMUM B JKM3HU 4Y€JIOBEKa. XUMUS B CUCTEME HayK. Tena M BeELIECTBa.
Ou3nvecKre CBOWCTBA BEIIECTB. ATperarHoe COCTOsSHHE BemiecTB. [loHsATHE 0 MeTogax TMO3HAHUS B
xuMud. UncTeie BemecTBa U cMecr. CIocoObl pas3ieiieHus] CMeceit.

ATOMBI W MOIIEKYJIbl. XUMHAYecKHue 3MeMeHThl. CHMBOIBI XUMHYECKHX 3JIeMeHTOB. [IpocTeie n
CJIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE yUeHHeE.

Xumudeckass (opmyna. BaleHTHOCTP aTOMOB XWMHYECKHX DJJIEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemiecTB. OTHOCUTENpHAs aToMHas macca. OTHOCHTENbHAs MOJIEKyJsipHas macca. MaccoBas
JTOJISE XUMUYECKOTO DIIEMEHTA B COCTMHEHHH.

KonnuectBo BemiectBa. Mosb. MonsipHass Macca. B3auMoCBsI3b KOJIMYECTBA, MAacchl M 4YHCIA
CTPYKTYPHBIX €IUHUI] BeriecTBa. PacuéTel 1o opMynaM XUMUYIECKIX COSIMHEHUH.

OusnvecKkre ¥ XUMHUYECKHE SIBICHUS. XUMHUYECKas peakius U e€ MpU3HaKu. 3aKOH COXPaHEHUS
MacChl BEINECTB. XMMHUYECKHE YypaBHeHHs. Kiaccupukanus XUMUYECKMX PEakIuil (COeaMHEHUs,
pa3JIoXKeHHs, 3aMEIICHUs, OOMEHA).

Xumuueckuii Ikcnepumenn .

3HAKOMCTBO C XUMHUECKOH MOCYAOH, MpaBuiIaMu paboThl B 1a00paTopuu U NpuéMaMu 0OpalieHus
C J1adopaTOpHBIM 00OpYJOBaHHUEM, U3yYCHHE M ONHCaHUEC (PHU3MUECKUX CBOHCTB 00pasioB
HEOPraHWYECKUX BEIIECTB, HaOmrogeHue (u3nueckuxX (IUIABJICHUE BOCKA, TasHHE JIbJla, PAacTUPAHUE
caxapa B CTYIKe, KHIICHHE U KOHJICHCAIIMSI BOJbI) M XUMHUCCKUX (TOPCHUE CBEYH, TPOKATMBAHUE METHOM
MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHUCJIOTOW) SIBIICHWM, HAOJIIOJICHUE W ONKUCAaHUE TPU3HAKOB
MPOTEKAHUSI XUMUYECKUX Peaklui (pa3ioKeHHE caxapa, B3auMOJICHCTBUE CEPHON KUCIOTHI C XJIOPUIOM
Oapusi, paznoxkenue ruapokcuna meau (1) mpu HarpeBaHuu, B3auMoJICHCTBHE JKeJie3a ¢ paCTBOPOM COJIU
menu (1), u3ydenne cnocoboB pazaeneHns cMeceil: ¢ MOMOIIBI0 MarHuTa, GUILTPOBaHKE, BHIIAPUBAHHE,
JUCTWUISIIAS, XpoMaTorpadus, MPOBEICHUE OYMCTKH TOBApPCHHON COJIM, HAOJIOJICHUE W OIUCAHHC
PE3yNbTaTOB MPOBEACHMS OIBITA, WLIIOCTPUPYIOIMICTO 3aKOH COXPAaHEHUS MAaCChI, CO3[aHuE MOJemei
MOJIEKYJT (IIapOCTEPKHEBBIX).

Bazkneiimue npeacTaBuTe Il HEOPTaHNYECKUX BeleCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — aieMeHT U IpocToe BemecTBo. Haxoxaenue
KHCJIOpOJIa B IpUpoJie, PU3HYecKre U XUMUIECKue cBoiicTBa (peakiuu ropenus). Oxcuapl. [IpumeHenne
kuciaopoga. CriocoObl TOJAYYeHHS KHUCIIOpOAa B JIabOpaTopud Y IPOMBINUICHHOCTH. KpyroBopor
Kkucaoposa B npupoae. O30H — ayuIoTporHas MOAU(GUKAIIKS KACIOPOa.

TemnoBoit  3pdeKT XUMHUECKOW peaklud, TEPMOXUMHYECKHE YpaBHEHHS, 9JK30- H
SHIOTEPMUYECKHE peaknd. TOIUTMBO: yrollb M MeTaH. 3arps3HeHHe BO3/yXa, YCHIIEHHE MapHUKOBOTO
addekra, pazpylieHre 030HOBOTO CIOSI.

Bonopon — anemeHnT m mpocTtoe BemiecTBo. Haxoknaenwe Bojopoja B mpupoje, pusudeckue u
XUMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TToiTyueHus. Kucnoter u comu.

MounsipHbIii 00bEM Ta30B. PacuéThl 10 XUMHUYECKUM yPaBHEHHSIM.

O®usnueckue cBoiictBa Boabl. Boma kak pactBoputens. PactBopsl. HackimieHHble U
HEHACBIILICHHBIE PacTBOpbL. PacTBOpUMOCTh BelIeCTB B BojJe. MaccoBasi IO BELIECTBa B PacTBOPE.
Xumuueckue cBoiictBa Boabl. OcHoBaHUs. Posib pacTBOPOB B MPUPOJE U B *KU3HU yesnoBeka. Kpyroopot
BOJIBI B MPUPO/Ie. 3arps3HEHUE MPUPOAHBIX BojA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukamuss  Heopranmdeckux  coeamHeHuil.  Oxcuapl.  Kimaccudukanuss — OKCHIOB:
coneoOpa3yromue (OCHOBHBIE, KHCIIOTHBIE, aMQOTepHble) U HecojeoOpasyromme. Homenkiarypa
okcu0B. du3nueckue U XuMUIecKrue CBOMCTBa OKCUAOB. [lonyueHre okcuios.

OcHoBanust. Kitaccudukanus ocHOBaHUM: MENOYN U HEPaCTBOPUMBIE OCHOBaHWs. HoMmeHKaTypa
ocHoBaHUH. DU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUMU. [loyueHne ocCHOBaHUM.



Kucnotsl. Knaccudukanus kuciaot. Homenkiarypa kucinot. @u3nuecKkue U XUMUYeCKHUEe CBOHCTBA
kucnot. Psax aktuBHocTr MetamioB H. H. bekerosa. [Tomyuenue kucnor.

Comnu. Homenknatypa coneil. @usndeckue 1 XMUMU4YecKle cBOMCTBa conell. [lonydenue conen.

I'eneTnueckas cBA3b MEXAY KIacCaMU HEOPTaHUUECKUX COEIMHEHU.

Xumuueckuii Ikcnepumenn .

KadeCTBEHHOE OIpENENeHIE COMACPKaHUS KHUCIOPOAa B BO3AyXe, MONy4YeHUe, coOupaHHe,
pacro3HaBaHUE U W3yYCHHE CBOICTB KHCIOPOAa, HAOIIOACHUE B3aUMOACHCTBHS BELIECTB C KUCIOPOAOM
Y YCIIOBHS BOSHUKHOBEHHS M MPEKpalleHns ropeHus (1moxkapa), 0O3HaKOMJICHHE ¢ 00pa3liaMi OKCHIOB H
ONMCaHWE WX CBOWCTB, MOJy4YeHHe, coOMpaHHe, pPaclO3HABaHHE W M3YYCHHWE CBOMCTB BOAOpOIA
(ropenne), B3ammoxeictBue Bomopona ¢ okcugoM Meam (II)  (Bo3MOkHO — HWCTONB30BaHUE
BUIEOMATEPUAIIOB), HAOIOJCHNE 00pa3OB BEIIECTB KOIUYECTBOM | MOJIb, HCCIIEIOBaHNE OCOOCHHOCTEH
pacTBOpPEHMs BEILECTB C Pa3lIUYHOW pPacTBOPUMOCTBIO, IPUTOTOBJIEHHUE DPACTBOPOB C ONpeAEHEHHON
MaccoBOH Jiojel pacTBOPEHHOTO BELIECTBA, B3aMMOICHCTBHE BOJIBI C METaJUIaMH (HATPUEM H KaJIbI[EM)
(BO3MOXXKHO HCIIOJIB30BaHKME BHJICOMATEPHAIOB), HCCIENOBaHHE OOpa3loB HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIaccOB, HAOMIOJICHNE N3MEHEHHUS! OKPacKH MHAMKATOPOB B PacTBOpax KUCIOT M HIEJOYeH,
u3ydeHne B3amMojneicTBusi okcuaa menu (ll) ¢ pacTBOpoM cepHOH KMCIIOTHI, KHCIOT C METaljlaMu,
peaxuuii HeWTpaau3aluy, MoJIy4eHue HepPacCTBOPUMBIX OCHOBAHMM, BEITECHEHHE OJIHOTO METaJula JPYyTUM
U3 pacTBOpa COJIM, pellieHHe SKCIIEpUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelre Kiaccsl HeOpraHnIeCKUX
COEIMHECHMID).

Ilepuonuyecknii 3axkoH u Ilepuoamyeckas cucrema xumudeckux 3jemenros [[. H.
Menpgeneea. Crpoenne aTomMoB. XuMH4YecKas CBs3b. OKHCJIMTEIbHO-BOCCTAHOBUTE/IBHBIE
peakuuu

IlepBble MOMBITKM KJACCU(UKAIMM XUMHUYECKUX 3JeMeHTOB. lloHsTHEe 0 rpymnmax CXOOHBIX
3JIEMEHTOB (ILLEJIOYHBIE M ILIEJIOYHO3EMEJIbHBIE METaJUIbl, aJlOT€Hbl, WHEPTHBIE TIa3bl). ODIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI U TUAPOKCHUIBL.

Ilepuonnueckuid 3akoH. [lepuonnueckas cuctema xumuueckux sneMeHToB [. WM. Menneneesa.
Kopotkonepuognas u mmaHONIEproAHas (hopmbl [leproamdeckoil cHCTEMBI XUMHUYECKHUX 3JIEMEHTOB /.
N. Menneneesa. Ilepuoas! u rpynmsl. @U3NYECKUA CMBICT MTOPSAJKOBOTO HOMEpPA, HOMEPOB IepHoja U
TPYHIIBI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromsl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
obosouek aromoB mepBbix 20 xummudeckux dnmeMmeHToB [lepmommueckoit cucremsl JI. . MeHneneesa.
XapakTepuCcTHKa XMMHYECKOTO 3JEMEHTa M0 ero mnojnoxeHuro B Ilepumommueckoir cucreme JI. U.
Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUs paJlyca aTOMOB XWUMHYECKHX OJJIEMEHTOB, METAUNINYECKHX U
HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM U IEPUOIAM.

3nauenue Ilepuognueckoro 3akoHa u Ilepronndyeckod CUCTEMBI XMMHUYECKHX JJIEMEHTOB IS
pa3BuTus Hayku U npaktuku. [. V1. MennesneeB — yu€HbIN U IrpakIaHUH.

Xumnueckasi cBs3b. KoBajeHTHast (MOJISIpHAs W HENOJSAPHAst) CBSA3b. DJIEKTPOOTPHLATEILHOCTD
XUMHYECKHX 371€MEeHTOB. VIOHHas CBA3b.

Crenens okucieHua. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl OKHCIeHHS U
BOCCTaHOBIEHUA. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm .

n3ydeHue o0pa3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEHCTBUE THAPOKCHIA ITMHKA C
pacTBOpaMH KHCJIOT M IIENI0YeH, MPOBEIEHHE ONBITOB, WILTIOCTPUPYIOMUX MPUMEPHI OKUCIUTEIHHO-
BOCCTaHOBHUTENBHBIX peakiuil (rOpeHne, peakluy Pa3IoKEHHUs, COeTUHEHUS).

Meosrcnpeomemmnuvie ceasu

Peanm3zamus MeXnpeaMETHBIX CBSI3€H NMPU M3YYEHWH XHMHUHU B § KIJIACCe OCYIIECTBISIETCS Yepes
MCIIOJIb30BaHME KaK OOIINX €CTeCTBEHHO--HAYYHBIX OHATHH, TaK U MOHITHHN, SIBISIFOIINXCS CHCTEMHBIMU
JUTSL OTAEBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKJIA.



OOmue ecTeCTBEHHO--HAYYHbIE MOHATHS: HAYYHBIA (aKT, TUIOTE3a, TEOpHUs, 3aKOH, aHaJM3,
CHHTE3, KiaccupHKauus, NePpHOANYHOCTb, HAONIOJICHHE, IKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEPEHHE,
MO/JIEIb, SBJICHHUE.

Owusnka: MaTepus, aToM, EKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIN, U30TOIIbI, PaIHOaKTUBHOCTD,
MOJIEKyJa, DJICKTPUYECKUI 3apsii, BEIIeCTBO, TeNo, 00bEM, arperaTHOe COCTOSIHME BEIEeCcTBa, ras,
¢du3nuecKue BETUYHHBI, €TUHULIBI U3MEPEHHS, KOCMOC, MJIaHeThl, 3BE3b1, CoHIIe.

Buonorus: porocunTes, npixanue, buocdepa.

I'eorpadusi: atmocdepa, rumpocdepa, MuUHepasbl, TOpPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOIIJIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMUMHUYeCKasi peakuus

[Mepunoanueckuii 3akoH. Ileproanyeckas cucrema xummyeckux ayementoB [[. M. Menneneesa.
Crpoenue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOWCTB XHMHYECKHX 3JIEMEHTOB IMEPBBIX TPEX
NEepUOJOB, Kalus, KajdblUs M WX COEJAWHEHHH B COOTBETCTBHHM C TIOJOKEHHEM JJIEMEHTOB B
[lepnoanueckoii cucTeMe M CTPOCHUEM UX aTOMOB.

CTpOGHI/IC BCLIECTBA. BUJbI XUMHYECKOM CBSI3U. THIIBI KPpUCTAINIMYCCKUX peHIéTOK, 3aBUCUMOCTb
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PELIETKU U BUAA XUMUYECKOH CBSI3H.

Krnaccudukaiuss 1 HOMEHKIATypa HEOPTraHHYCCKUX BEINECTB. XUMHUYCCKUE CBOMCTBA BEIECTB,
OTHOCAIINXCA K Ppa3INYHbIM KJj1accaMm HEOPraHn4eCKux COGI[HHCHI/Iﬁ, T'eHEeTHn4YEeCKas CBA3b
HCOPraHNYCCKUX BCIICCTB.

Knaccupukanys XUMHYECKHMX pEaKUUH MO0 pas3IuyHbBIM NpH3HaKaM (IO 4YHCIy M COCTaBy
YYaCTBYIOIIUX B PEAKLIMU BELIECTB, MO TEMJIOBOMY 3((eKTy, IO HU3MEHEHHUIO CTEHNECHEH OKHCICHUS
XUMHAYECKHX 3JIEMEHTOB, 110 OOpaTHMOCTH, IO YYacTHIO KaTauu3aTopa). DK30- U JHAOTEPMHUYECKHE
peaKnuu, TEPMOXUMHIECKHUE YPAaBHEHHUS.

[lorsitie o ckopocTH xXuMudeckod peaknuu. [lorsTrne 00 00paTHMBIX W HEOOPATUMBIX
XUMHAYECKHX peakuusix. IIoHATHE O TOMOTIeHHBIX M TETepOreHHbIX peakuusx. [loHsTue o karamuse.
[TonsTe 0 XHMMHYECKOM paBHOBecuH. DAKTOPHI, BIUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLUU U
MOJIOKEHNE XMMHUYIECKOTO PABHOBECHSI.

OKHUCIINTENTbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  DJIEKTPOHHBIA  OajaHC  OKHCIHUTEIbHO-
BOCCTaHOBUTEJIBbHOH peakiyu. CoCTaBlIeHNE YPaBHEHUH OKHCIMTEIbHO--BOCCTAHOBUTENIBHBIX PEAKLUI C
MCIIOJIb30BaHMEM METO/ia JJIEKTPOHHOro OajaHca.

Teopust 3JIEKTPOIUTUUECKON AUCCOLUALNHU. DJIEKTPOIUTHI U HEIJEKTPOIUTHL. KaTnoHbI, aHHOHBI.
MexaHn3M TUCCOLMALIMY BELIECTB C Pa3IMYHBIMHM BUAAMU XUMHUUYECKOH CBs3u. CTENEeHb MUCCOLMALNH.
CunbHbIE U c1a0ble 3JIEKTPOJIHTHL.

Peakuun moHHOrOo oOMeHa. YcCIOBUS NPOTEKaHUS pPEaKUuil HOHHOro OOMeHa, MOJHbIE |
COKpalll¢HHbIC HOHHBIE YpaBHEHHMA peakuuil. CBoWCTBa KHCJIOT, OCHOBAaHMM W COJIEH B CBETE
NPEACTaBICHUH 00 3MEKTPOTUTHYECKON nucconmanuy. KadecTBeHHbIe peakuuu Ha HOHBL. [loHsATHE O
THIIPOJIN3E CONEH.

Xumuueckuit IKcnepumenn.

03HAKOMJICHHE C MOJICISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHX BEHIECTB — METAIIOB U
HeMmeTaioB (TpaduTa W amMasa), CIIOKHBIX BEIIECTB (XJIOpHJA HATpPHUs), UCCIECIOBAHUE 3aBHCUMOCTH
CKOPOCTH  XMMHYECKOW peaKkIMH OT BO3JACHCTBUS  pa3M4HbIX  (AKTOPOB, HCCIIEIOBAHUE
AJIEKTPONPOBOJHOCTH PACTBOPOB BENIECTB, TIpollecca JJHCCOIUAIMN KHUCIOT, MIeNloYed W coyel
(BO3MOXKHO HCIIOJIb30BAHHE BHJIEO MATEPHUAIOB), MPOBEJCHUE OMbBITOB, WIUTIOCTPUPYIOIUX MPU3HAKH
MPOTEKaHUsl Peakiyii HOHHOro oOMeHa (00pa3oBaHUE OCaJKa, BBIACICHHE ra3a, oOpa30BaHHE BOJIbI),
OIIBITOB, WIIOCTPUPYIOMIUX ITPUMEPBI OKHUCIIUTCIIbHO-BOCCTAHOBUTEIIbHBIX peaKuHﬁ (ropeHHe, pCaKknumn
pa3NIOKEHHs, COCIUHEHUs), PACIO3HABAaHHE HEOPTaHWYECKUX BEIIECTB C MMOMOIIbI0 Ka4eCTBEHHBIX
peaKHI/Iﬁ Ha WOHBI, pCHICHUEC OKCICPUMCHTAJIbHBIX 3a1a4.

HemeTtanabl u UX coequHEHUS



OOmast xapakTepucTHKa ragoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTEICHH
okucnenus. CtpoeHne U Qpu3ndeckre CBOMCTBA MPOCTHIX BEUIECTB — I'aJOreHOB. XMMUYECKUE CBOICTBA
Ha MpUMepe XJiopa (B3auMOAEHCTBHE C METAIUIAMHU, HEMETaJJIaMH, IienodaMu). Xioposonopos. ComsHast
KHCJIOTa, XMMHUYECKHE CBOWCTBa, TONydYeHHe, MpuMeHeHue. J[eHcTBHe Xjiopa W XJIOpOBOAOpOIA Ha
OpraHu3M uelioBeka. BaskHeie XJIOpuasl U UX HaXOKACHUE B IPUPOJIE.

OO6mas xapakrepuctika 3eMeHToB VIA-rpynmnel. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepPHbIE
crenieHH okucieHus. CtpoeHne W (pu3MYecKHe CBOWCTBA MPOCTBIX BEIIECTB — KHCIOPOJA W CEpBI.
AnnotponHble MoAu(UKaUK KUCIOpoJa W cepbl. XUMHYecKue cBoiictBa cepbl. CepoBomoporn,
CTpoeHHue, (QHU3MYECKHe M XUMHUYECKHe CBOHCTBa. OKCHABI Cepbl KakK MPEACTaBUTEIH KHUCIOTHBIX
okcuaoB. CepHasi KHcIOTa, (U3NYECKUE M XMMHUYECKHE CBOMCTBa (0OOIIME Kak MPEeICTaBUTENs Kiacca
KHACIOT W crneuupuueckue). XUMHUYECKHE PEaKIMH, JeXKallde B OCHOBE MPOMBIIUICHHOTO crocoda
MOJy4eHus] cepHol KHucHoThl. [Ipumenenue cepHoi KucnoTbl. CoiM CEpHOM KUCIIOTBHI, KaueCTBEHHAs
peakuusi Ha cynbhaT-uoH. HaxoxaeHnue cepbl U €€ COCAMHEHHH B MPHUPOJE. XUMHUYECKOE 3arps3HEHUE
OKpY’Kalolllel cpeapl COSNMHEHUSIMH cepbl (KUCIOTHBIE TOXAW, 3arps3HEHHE BO3IyXa U BOJOEMOB),
CHOCOOBI €T0 PEAOTBPAILICHHSI.

OO0mmas xapakrepucTuka 31eMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTePHBIC
CTCTIEHN OKHCICHUS. A30T, pachpocTpaHEHHE B TNPHUpoJE, (U3MUECKHE M XUMHYECKHE CBOMCTBA.
KpyroBopor azora B mnpupoje. AMMHUAK, ero (U3MUECKHE M XUMHUYECKHE CBOMCTBA, MOJyYeHHE U
npumenenue. Colu aMMOHHMS, MX (U3UUECKHUE M XMMHYECKHE CBOMCTBaA, MpuUMeHeHHe. KadecTBeHHas
peaknus Ha WOHBI aMMOHHsI. A30THasl KHCJOTa, e€ MmoiydeHue, (Qu3ndeckue M XMMHUYECKHE CBOMCTBA
(oOmme kak MpencTaBUTENs Kiacca KUCIOT W crernuduueckue). Vcmonp3oBaHWe HUTPATOB W COJICH
aMMOHHMSI B KayeCTBE MUHEPAIbHBIX YOOOpeHHH. XHUMHUYECKOE 3arpA3HEHHE OKPYXKAroLeH Cpeabl
COCIMHEHMSIMU a30Ta (KHCJIOTHBIE MOXKIOM, 3arps3HEHHME BO3AyXa, HO4YBBl U BomoémoB). docdop,
aimoTpornHeie Moaudukanuu Gocdopa, ¢usudeckne U xumudeckne cBoiictBa. Oxcun dochopa (V) u
¢dochopras kucnora, pu3MUECKHe U XUMHUYECKHE CBOWCTBA, moiydeHue. Mcmoms3oBanue ¢ocdatoB B
Ka4eCTBE MUHEPAIBHBIX yI0OPEHHH.

Oo6mas xapakrepucTtrka smeMeHToB IV A-rpynmel. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
CTETICH! OKHCJIEHUS. YTIIEPOJ, aJuIOTPOIHbIE MOANDHUKALIMH, PACIIPOCTPaHEHHE B IpUpPOAE, PU3NIECKue
U XUMHUYECKHe cBoicTBa. Ancopbuus. Kpyrosopor yrimepona B mpupone. Okcuapl yriaepona, HX
¢u3nuecKkue U XMMUYECKHE CBOWCTBA, IEHCTBUE HA KMBBIE OPraHU3MBI, MOJTyYE€HHE M IPUMEHEHHE.
DKoJoruYecKre Mpo0IIeMbl, CBSI3aHHBIE ¢ oKkcuaoM yriepona (IV), rumoresa rio0anbHOT0 MOTETUIEHUS
KJIMMaTa, TApHUKOBBIN 3QQeKT. YToNbHas KUCIOTa U e€ COH, UX (PU3NUECKHEe U XUMHUYECKHE CBOICTBA,
nojy4yeHue u npuMeHeHune. KauecTBeHHas peakiusi Ha KapOOHaT-HOHBI. Vcnonp3oBaHue KapOOHATOB B
OBITY, MEAULIMHE, TIPOMBILITICHHOCTH M CEJILCKOM XO035CTBE.

IlepBoHavanbHBIC MOHATHS 00 OpPraHMYECKHX BEIIECTBAaX KaK O COCIUHEHUSX yriepona (MeTaH,
9TaH, 3TWIEH, alleTUIICH, 3TaHOJI, [JIMLEPUH, YKCYCHasl Kucyota). [IpupoaHbie MCTOUHUKH YTIEBOAOPOIOB
(yronmb, mpupomHBIA ra3, HE(PTH), MNPOAYKTHl UX TmepepaboTku (OeH3WH), WX poOIb B OBITY U
npoMmblIeHHOCTH. [loHATHE 0 GHONOrMYecKr BaXKHBIX BEIIECTBAX: JKHUpax, Oenkax, yriaeBoJax — M UX
POJIM B )KM3HU YesioBeKa. MaTepualibHOe €JUHCTBO OPraHMYECKUX M HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usuveckue m XMMHYECKHE CBOWCTBA, MONydeHHWE M npuMeHeHne. CoeauHeHUs
KpemHHs B mpupoge. OO6mue mupencrtaBieHuss o0 oxcunme kpemaust (V) m KpeMHHEBOW KHCIOTE.
CuHKaTel, UX UCIOJIb30BaHUE B OBITY, B MPOMBINIICHHOCTH. BaxkHele cTpouTenbHbIE MaTepHabI:
KepaMHKa, CTEeKJIO, IIeMEHT, OeToH, kene300eToH. IIpobrmeMbl 06e30macHOr0  MCTHOIB30BAHUS
CTPOUTENILHBIX MaTEPHUAJIOB B IOBCETHECBHOM KHI3HH.

Xumuueckuii IKcnepumenn .

u3ydeHne oOpa3loOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSIHOM KHUCIOTBI, MpPOBEJICHHE
Ka4eCTBEHHBIX pEaKklIMid Ha XJIOPUA-UOHBI W HAOJIOJICHHWE TPU3HAKOB WX MPOTEKAHHS, OIBITHI,
oTpaxaromue (u3ndeckne ¥ XHUMHUYECKHE CBOMCTBA TalOreHOB W HMX COCJUHEHUH (BO3MOXKHO
WCIIONb30BaHNE BHICOMATEPHAJIOB), O3HAKOMJIEHHE C OOpa3laMHu XJIOPHIOB (TaJOTeHHIOB),
O3HAKOMJIEHHE C 00pa3liaMu cepbl U €€ CoeTUHEHHAMH (BO3MOXHO HCIIOIb30BAaHUE BHICOMATEPHAIIOB),



HaAOJIOJICHUE TpoIlecca OOYTJIMBAaHUS caxapa IOJ JCWCTBUEM KOHIICHTPUPOBAHHOW CEPHOWM KHUCIIOTEHI,
W3YyYCHUE XUMUYCCKUX CBOMCTB pa30aBICHHOI CEpHON KHUCIOTHI, TPOBEJICHUE KAaUECTBCHHON pPeaKIny Ha
cynb(haT-uoH U HaONIOACHUE TpU3HAKa e MPOTCKaHWUs, O3HAKOMJICHHE C (PU3NUYCCKHMU CBONCTBAMHU
asota, hocopa U UX COeAMHECHUH (BO3MOXKHO HCITOJIL30BAaHUE BHICOMATEPHUAJIOB), 00pa3liaMu a30THBIX
u (HocOopHBIX YAOOpEHUH, MONydeHUE, COOMpaHUe, paclo3HaBaHWE W HM3yYeHHE CBOWCTB aMMHaKa,
MPOBE/ICHHE KAaYCCTBCHHBIX PEAKIMii HAa HMOH aMMOHHUsA M (ocdaT-WOH U HM3YYCHHE NPU3HAKOB MX
MPOTEKaHUs, B3aMMOJCUCTBUC KOHICHTPUPOBAHHOW a30THOM KHUCIOTBI C MeAbl0  (BO3MOXKHO
WCIIOJb30BaHUE BHJICOMATEPHUAIIOB), U3yUeHUE MOJeNel KPUCTAUIMYECKUX PEmETOK anMmasa, rpadura,
¢yiepeHa, 03HaAKOMIJICHHE C MTPOLIECCOM aJICOPOLIMN PACTBOPEHHBIX BEUIECTB AaKTUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM NPOTHBOra3a, NMOJy4YeHHe, cCOOUpaHue, paclo3HaBaHUE U W3YYCHUE CBOMCTB YIIIEKHCIIOTO
rasa, pOBEJICHUE KAYSCTBCHHBIX PEaKIMii Ha KapOOHAT M CUJIMKAT-MOHBI U W3YYCHUE MPHU3HAKOB HMX
MPOTECKaHUS,  O3HAKOMIJICHHE C  NPOAYKIMEH  CHJIMKATHOM  HPOMBIIUICHHOCTH,  pEIICHHE
SKCIEPUMEHTANBHBIX 33]1a4 10 TeMe «BakHeilire HeMeTaIbl U UX COSTUHEHUSY.

MeTajibl M MX COeTHHEHUS

OO01mas XxapakTepUCTUKAa XUMHYSCKUX 3JCMEHTOB — META/UIOB HA OCHOBAaHHHM WX TOJIOKEHHUS B
[Tepuonuueckoit cucteme xumudeckux sneMeHToB . M. MenneneeBa u ctpoeHusi atomoB. CTtpoeHue
MeTauioB. MeTaminyeckasi CBsI3b M METATMYECKas KPUCTAJUIMYeCKass periéTka. DIEKTPOXUMHUUCCKHIA
psAA HanpsbKeHWH MeTauioB. Du3Mueckne M XUMHUYSCKHE CBOWMCTBa MeTayuioB. OOmue CrocoOb!
MOJTy4eHUs] MeTaJIOB. [IOHATHE O KOPPO3MH METAJUIOB, OCHOBHBIC CIOCOOBI 3aIlIUTHI UX OT KOPPO3HHU.
Crnagsl (CTajib, YyTyH, JIOPATIOMUHMNA, OPOH3a) U X MPUMEHEHHE B OBITY U MPOMBIIIIJICHHOCTH.

[lemounble MeTaybl: monoxeHue B llepuogumyeckoil crucreMe Xxumuueckux snemeHTto [, U.
MenpeneeBa, CTpO€HHE HX aTOMOB, HaXOXJeHUE B mpupoae. Ou3nvecKue U XUMHYECKHUE CBOWCTBA (Ha
npuMepe HaTpus U Kanus). OKCHUIBI ¥ TUAPOKCUABI HATPUS U Kanws. [I[puMeHeHne meloYHbIX MEeTalIoB
Y UX COEIUHEHHUM.

[IenouHO3eMeNbHBIE METAIbl MAarHuid M KadbUuil: nosokenue B Ilepuoamueckoil cucteme
xuMuyeckux sneMmeHtoB . . MeHaeneeBa, CTpoeHHE UX aTOMOB, HAX0XJIEHUE B pupoae. dusndeckue
YU XMMHYECKHE CBONCTBA MarHusl W Kalblus. BaxxHeWmme coequHEHHS Kamblus (OKCHJ, THAPOKCHII,
conn). JKEcTKOCTh BOJIBI U CIOCOOBI €€ YCTpaHEHUs!.

Amomunuii: nonoxenue B [lepuoaunyeckoil cucreme xumuyeckux siaemenToB 1. . Menneneena,
CTpPOEHHE aToMa, HaxOXJeHWe B Tmpupoae. Du3nMveckrne W XUMHYECKHE CBOMCTBAa aTOMUHUS.
AmMoTepHBIe CBOCTBA OKCHJIA M TUAPOKCH]IA ATFOMUAHUSL.

Kenezo: nonoxenue B Ilepuoanueckoit cucreme xumuueckux sneMmeHtoB Jl. M. Menneneesa,
CTpOEHHE aToMa, HaXOXJeHWe B mpupojae. Ou3nueckne W XUMHUYECKHE CBOHCTBa ene3a. OKCHIBL,
ruapokcunbl u conu xkenesa (I1) u xenesa (I11), ux cocras, cBolicTBa U MONyYEHUE.

Xumuueckuii IKCnepumeHm:

O3HAaKOMIIEHHE C 00pa3llaMH METAJUIOB ¥ CIUIABOB, MX (DM3MUYECKUMHU CBOWCTBAMH, H3ydeHHE
pe3yNbTaTOB KOPPO3WM METAJUIOB (BO3MOXKHO HCIOJB30BAaHUE BHICOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCH/IA KallbIlUsl U HATPUS C BOJOHM (BO3MOXXKHO WCIOJIB30BAaHHE BHEOMATEPHUAJIOB),
WCCIIEIOBAHNE CBOWCTB JKECTKOM BOMABI, IIpollecCa TOPEHHS IKelle3a B KHUCIOpoae (BO3MOXKHO
WCITOJIb30BAaHUE BUJICOMATEPUAJIOB), IPU3HAKOB MPOTEKAHUS KAa4eCTBEHHBIX PEaKINii Ha MOHBI: MarHus,
KaJIBIIHSI, JTFOMUHUS, InHKa, xene3a (11) u xeneza (111), menu (1), Habironerre 1 onmucaHue MPOIIECCOB
OKpallMBaHUS IUIAMCHH HWOHAMH  HATpWsl, Kamusg MW KarbOusd (BO3MOXHO  HWCIIOJIE30BAaHHE
BUJICOMATEPUAJIOB), HUCCIIEI0BaHNE aM(pOTEPHBIX CBOMCTB I'MIPOKCHIA aTFOMUHMS U THAPOKCHIA IMHKA,
pereHne SKCIePUMEHTAITFHBIX 33/1a4 110 TeMe «BajkHeHIe MeTauibl M BX COSTUHEHUSD».

XuMus 4 OKpYsKAOLIas cpeaa

BemectBa 1 MaTepranbl B MOBCETHEBHON JKM3HU 4YeloBeKa. be3omacHoe MCTIOMB30BaHNE BEIIESCTB
Y XUMHYECKUX peaknuid B ObITy. [IepBasi MOMOIIb MPU XUMHIECKUX 0’KOTaX U OTPABJICHUSIX.

XuMHYeCcKoe 3arps3HEHHE OKpyXKaromed cpeapl (mpenenbHas TOMyCTUMas KOHIIGHTPAITHs
BeniecTs, Aanee — [1JIK). Posb XxuMun B penieHrH 3K0JI0THYECKHUX ITPOOIIEM.

Xumuueckuii IKchepumenm:



U3y4eHHe 00pa3IoB MaTepuaoB (CTEKIIO, CIUIABbl METAJIOB, TOJMMEPHBIC MaTEPHAJIbI).

Mescnpeomemmunie ceasu

Peanu3zanus MeXNPEIMETHBIX CBSI3CH NMPH M3YYCHUU XMMHH B 9 Kilacce OCYLISCTBISIETCS depes3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHITHUI, TaK U TIOHATHM, SBIISIOIINXCSI CUCTEMHBIMU
JUTSL OTJICTIBHBIX MTPEJMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC IOHATHS: HAay4dHbI (DaKT, TMIIOTEe3a, 3aKOH, TEOpHUs, aHaJM3,
CHHTE3, KiaccH(UKalms, MepUOIMIHOCTb, HAONIOJCHUE, DKCIICPUMEHT, MOJCIUPOBAHUE, U3MEPCHUE,
MOJIeJIb, SIBICHUE, ITAPHUKOBBIN (P PEKT, TEXHOIOTHSI, MaTCPHAIIBL.

dusnka: Marepusi, aToM, 3JICKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU]I, U30TOIbI, PAJANOAKTHBHOCTD,
MOJICKYyJIa, OJIEKTPUUSCKHUI 3apsii, NPOBOAHUKH, IOJYIPOBOJHUKH, JAUDICKTPUKH, (OTOIICMEHT,
BEILIECTBO, Tello, O00BEM, arperaTHoe COCTOSHHE BELIECTBA, Ia3, pacTBOP, pPacTBOPUMOCTS,
KPHUCTAJUTMYECKasi PEHIETKA, CIUIaBbl, (DU3MYCCKUEC BEIUYUHBI, CIMHUIILI M3MEPEHHs, KOCMHYECKOE
HPOCTPAHCTBO, IUIAHETHI, 3BE371b1, COJHIIE.

buonorusi:  QortocuHTe3, nbpIXaHWe, Ouocdepa, HSKOCHCTEMA, MHHEpPAIBHBIC yIOOpCHUS,
MHKPO3JIEMEHTBI, MAKPOJICMEHTBI, TUTATEIIbHBIC BELICCTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHepalbl, TOPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOT'PAMMBI 10 XUMHUU HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIbTATBI

JImgaHOCTHBIE pe3yNbTaThl OCBOCHHSI IIPOTPAMMBI OCHOBHOTO O0IIIEro 0Opa3oBaHUs JOCTHTAIOTCS B
xo/le OOy4YeHHsS XWMHUH B €IWHCTBE Y4eOHOW W BOCIIHTATENbHON AESITEIHHOCTH B COOTBETCTBHUHU C
TPAIUIIMOHHBIMA POCCHHCKAMH  COIUOKYJIBTYPHBIMH W  JyXOBHO-HPaBCTBEHHBIMH IICHHOCTSIM,
MIPUHATHIMH B OOIIIECTBE MPaBWIIaMH U HOPMAMH MTOBEIECHHUS M CIIOCOOCTBYIOT MTPOIIECCaM CaMOTIO3HAHUS,
CaMOpPa3BUTHS M COIHATTU3AIINHN 00YJIarOIINXCSI.

JImaHOCTHBIE PE3yNbTAaTHl OTPAKAIOT TOTOBHOCTH OOYYAIONIUXCA PYKOBOJCTBOBATHCS CHCTEMOMN
MMO3UTHUBHBIX ICHHOCTHBIX OPUEHTAIINN U PACIINPEHUE OIBITA ACITSILHOCTH Ha €€ OCHOBE, B TOM UHCIIC B
JacTH:

1)naTpuoTu4ecKOro BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K OTEUECTBEHHOMY KYyJIbTypHOMY, HCTOPHYECKOMY H HAydIHOMY
HACJIETUIO, TIOHUMaHHS 3HAYEHUS XUMUYECKONH HAYKH B JKU3HU COBPEMEHHOTO 0O0IecTBa, CiocOOHOCTH
BJIQJICTh JOCTOBEPHOW WH(OpPMAIMEH O TEPEAOBbIX JOCTMDKEHUSX U OTKPBITUAX MHPOBOH U
OTEUECTBCHHOIN XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTPOHCTBE MUpPA U OOIIECTBA;

2)rpa:kIaHCKOro BOCIIUTAHMSA:

MIPEACTABICHUS O COLMABHBIX HOPMaX W MPAaBHIIAX MEKINYHOCTHBIX OTHOIICHHUU B KOJUICKTHUBE,
KOMMYHUKATHBHOM  KOMIICTEHTHOCTHM B  OOIIECTBEHHO IIOJIC3HOHM, Yy4eOHO-MCCIIEI0BaTENbCKOM,
TBOPYECKOW U JPYTUX BUIAX JEATSIILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM NEATCIbHOCTH
MPH BBIMOJIHGHUU YUYEOHBIX, ITO3HABATEIBHBIX 3a/iay, BBIMOJHCHUU XUMHUYCCKUX JKCICPUMEHTOB,
CO3IaHUU YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOIIOHMMAHHUIO U B3aUMOIIOMOIIM B MPOIECCE ITOMH
y4eOHON JesTEeNHbHOCTU, TOTOBHOCTH OIICHHBAThH CBOE IMOBEIEHHWE U TMOCTYIKHA CBOMX TOBAPHILCH C
MO3UIMKM HPABCTBEHHBIX U IMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIICICTBUMN MOCTYITKOB;

3)1eHHOCTH HAYYHOI'0 MO3HAHMS!

MHUPOBO33PEHUYECCKHE MPEACTABICHUS O BEIIECTBE M XHUMHUYECKOM PEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIONINE OCHOBY JIJISl IOHMMAHUS CYIITHOCTH HAYYHOM
KapTUHBI MUpPA, TPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHS MPHUPOJBI, B3aUMOCBS3IX
4YeJI0BEKa C IMPUPOTHOM CPeIoi, O POJIM XUMHUH B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIC MOTHUBBI, HAIIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUH 10 XUMHH, HEOOXOIUMbIC
JUisi  OOBSICHEHUs HAOJIIOaeMbIX IPOIECCOB U SBJCHWIA, [O3HABATEJILHOW, HWH(POPMAIIMOHHOW U
YUTATEIbCKOW KYJIBTYphl, B TOM YHCJE HAaBBIKOB CaMOCTOSTEIBHON pabOThl C y4eOHBIMH TEKCTaMH,
CIIPABOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUYESCKUMHU CPEJCTBAMH HH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

HHTEpEC K OOyYeHHI0 W IMO3HAHMIO, JIF0OO3HATEIBLHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K
caMo00pa30BaHMI0, TIPOCKTHOH W WCCIEAOBAaTENbCKOW JEeSATENFHOCTH, K OCO3HAaHHOMY BEIOOpY
HATPaBIEHHOCTH W YPOBHsI 0OYYEHUS B TabHEHIIEM;

4)(popMuUpOBaAHMS KYJIbTYPbI 310POBbA:

OCO3HaHWE TEHHOCTH >KW3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3J0POBBIO, YCTAHOBKM Ha
3I0POBBIA 00pa3 KU3HU, OCO3HAHWE IOCIEACTBUN M HETPUSATHE BPEIHBIX MPHUBBIYEK (YHIOTPEOICHUS
AJIKOTOJIs, HAPKOTUKOB, KYPEHHs), HEOOXOAUMOCTH COOJIIOJIEHHUS MPABIII 0€30TIACHOCTH TPH 0OpaIieHuu
C XUMUYECKHUMH BEIIECTBAMHU B OBITY U pealbHOM KU3HU;

5)TpynoBoro BocnuTaHUs:

WHTEPEC K MPAKTUYECKOMY U3yUeHUI0 podeccuii u Tpya pa3iuaHOTO POJ/ia, YBAKEHUE K TPYyAY U
pe3yibTaTaM TPYAOBOM JEATENLHOCTHA, B TOM YHUCIIC Ha OCHOBE NMPUMEHEHUs MPEIMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBIH BBIOOp WHIWBUAYAIBHOH TPACKTOPHH TIPONOJDKEHHS OOpa30BaHUS C Y4ETOM
JUYHOCTHBIX WHTEPECOB U CIIOCOOHOCTH K XWUMHH, OOIECTBEHHBIX WHTEPECOB M IOTPEOHOCTEN,
yCHemHol MNpo(eCcCUOHANBHON NIEATENIbHOCTH W Pa3BUTUS HEOOXOJMMBIX YMEHWH, TOTOBHOCTBH
a1alTHPOBAThCS B IPO(ECCHOHATBHOM CpEeE;

6)3K0JI0rMYeCKOro BOCIIMTAHUSA:



JKOJIOTHYECKH TIeJIeCO00pa3Hoe OTHOIICHUE K MPUPOJIC KaK UCTOYHUKY KU3HU Ha 3eMiie, OCHOBE
e€ CcyllecTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0POBOTO W 0€30MacHOro oOpas3a KW3HH, OTBETCTBEHHOE
OTHOIIICHWE K COOCTBEHHOMY (HM3UYECKOMY M TIICHXMYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTHU
cOOJIFOICHUsT TIpaBWJI OE30MACHOTO TIOBEJCHMSI MpPH pa0doTe C BEINESCTBAMH, a TAKXKE B CHUTYaIlHsX,
YIPOXKAIOIINX 3I0POBBIO U KU3HU JIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHWS, IMOJIydaeMble TPU HM3YYCHHUM XUMUH, JJIS pCEIICHHS 3ajad,
CBSI3aHHBIX C OKPYXKAroUled MPUPOAHOM Cpeoi, AJisi MOBBLIMICHHUS YPOBHS 3KOJOTUYECKON KYIBTYpHI,
OCO3HaHUs TJIO0AJTBHOTO XapakTepa AKOJOTHYECKHX NPOOJEM M IMyTeH WX PEIICHHS ITOCPEACTBOM
METOJIOB XUMHH, SKOJOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOICTBOBATHCS MM B TMO3HABATEIBHOM,
KOMMYHUKATUBHOU U COLIMANILHOM MPaKTHUKE.

METANPEJIMETHBIE PE3YJIBTATbI

B cocraBe MeTampeaMETHBIX PE3yJbTaTOB BBIICISIFOT 3HAUYMMBIC i (DOPMUPOBAHUS
MHUPOBO33pCHHUsI OOIICHAYYHbIC TTOHATHUS (3aKOH, TEOpHs, IPUHIIHI, THIOTe3a, (aKT, CHCTEMa, MPOIIECC,
JKCIICPUMEHT U JIPYroe.), KOTOPBIC HCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MpeaMeTax W
MO3BOJISIOT HA OCHOBE 3HAHWH M3 ATHX MPEAMETOB (DOPMUPOBATH MPEACTABICHHUE O IICIIOCTHOW HAyYHOH
KapTUHE MHpa, W YHHUBCPCAJbLHBIC y‘IC6HI)IC ﬂCﬁCTBHﬂ (HO3HaBaTeJH>HBI€, KOMMYHUKATHUBHBIC,
pEryIsITUBHBIE), KOTOpble oOecreynBaloT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEILHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YUCOHOM e TEILHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEpPCcAJIbHbIE YUeOHbIE TeiicTBUS

Ba3oBble Joruueckue aeicTBUN:

YMEHHS HCIONB30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHHUS] TPH OCBOCHWHM 3HAHWHN: PacKpHIBATh
CMBICTT XUMHYECKUX TOHATUH (BBIIEIATh WX XapakTepHBIC NMPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C
IPYTHMU TIOHATHSIMH), HWCIOJB30BaTh MOHITHA i OOBSCHEHHS OTNENBbHBIX (DAaKTOB W SIBICHUIA,
BEIOMpaTh OCHOBAaHWS M KPUTEPHH IS KIACCUPHUKAIMN XUMHUYECKUX BEIIECTB M XUMUYECKHUX PEaKInH,
yCTaHABIUBATh MPUYUHHO-CIECICTBCHHBIE CBS3M MEXIY OOBEKTaMU W3YYCHHUS, CTPOUTH JIOTUYECKHE
paccyxaeHus (HHIYKTHBHEIE, IeTyKTUBHBIC, TI0 aHAJIOTHH ), A€TaTh BEIBOJIBI U 3aKITFOUCHIIS,

YMEHHE TPUMEHITh B TMpOIecCe TO3HAHWSA TMOHATHA (IIPeIMETHBIE W METalpeIMETHEIE),
CHUMBOIIMYECKHE (3HAKOBBIE) MOJIENH, UCTIOIh3yEeMbIE B XUMHUH, IIPE0OPa30BHIBATH MIUPOKO MPUMEHSIEMbIE
B XMIMHU MOJIENbHEIE MPEICTABICHUS — XUMHUECKUH 3HAK (CHMBOJI AJIEMEHTa), XUMU4ecKasi GopMmyIa u
ypaBHEHHE XHMHYECKOW PEaKIUi — TMPU PElIeHHH Yy4eOHO-TIO3HABATEIhHBIX 3a7ad, C YYETOM OTHX
MOJICTIHHBIX TIPEACTABICHUI BBISABIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIE MPHU3HAKK H3y49aeMbIX
00BEKTOB — XHWMHYECKHX BEIIECTB M XUMHYECKHX pEaKIuii, BBIBIATH OONIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIECTBEHHBIE CBS3H U TIPOTHBOPEUHS B H3y4aeMbIX IPOIIECCaX U SBICHUSX.

Ba3oBble uccienoBaTebcKue 1eHCTBUA:

YMEHHE HUCIOJIh30BaTh MOCTABIEHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS, a TaKKe B
KauecTBe OCHOBBI Il (OPMUPOBAHUS THUIIOTE3bl 1O MPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX
CY>XJICHHUI;

MpHOOpPETEeHNE ONbITa 10 IUTAHMPOBAaHWIO, OPTaHMW3AallMd W TPOBEICHUIO YYEHUYECKHX
SKCMIEPUMEHTOB, YMEHHE HaOI0JaTh 3a XOJOM TIpoIlecca, CaMOCTOATEIHHO MPOTHO3WPOBATH €ro
pe3ynbTaT, (GopMmynupoBaTh O00OOLICHHUS M BBIBOABI 110 pe3yjbTaTaM MPOBEAEHHOTO OIbITa,
MCCIICIOBAHMS, COCTABJIATh OTYET O MPO/JICIIaHHOM paboTe.

Pa6ora ¢ undopmanueii:

YMEHHUE BBIONPATh, aHAJM3UPOBATh H HHTEPIPETUPOBATh HH(POPMAIINIO PA3ITUYHBIX BUJOB U (HOPM
MMPpEACTABJICHUS, MOJIYYa€MYIO0 U3 pa3HbIX MCTOYHHKOB (HaY'-IHO-HOHy.]BIpHaH JIMTepaTtypa XUMHUYCCKOI0O
COJIepKaHusl, CIIPaBOYHbIE 1MOCOOUs1, pecypchl HTepHETa), KPUTUYECKU OIEHUBATH NMPOTHBOPECUHBYIO U
HEJI0OCTOBEPHYIO HHHOPMAIIHIO;

YMEHHE TPHUMEHATh pa3jMYHble METOABI M 3allpoChl MpU TIOMCKE W 0TOOpe HWH(pOpMAIUU U
COOTBCTCTBYIOIINUX JAHHBIX, HCOGXOJII/IMBIX JUIA  BBIIIOJIHCHHA yqe6HBIX 1 IIO3HABATCJIBHBIX 3aJa4
onpeAenEHHOr0 THIA, MNPUOOpPETeHHWe oOmbiTa B 00JacTH  HMCIOJIB30BaHUS  HHPOPMAIIMOHHO-
KOMMYHUKAaTHUBHBIX TCXHOHOFHﬁ, OBJIAJICHUEC Ky.]'[LTypOﬁ AKTUBHOT'O HCIIOJIB30BaHUA PA3JIUYHBIX



TIOMCKOBBIX CHUCTEM, CaMOCTOSTEIBHO BBIOMpATh ONTUMANbHYIO (popMy mpencTaBieHuss HHPOPMALUN H
WITIOCTPUPOBATh peUIaeMble 3a/aud HECIOXKHBIMH CXEMaMH, JuarpamMMaMi, APYyTUMH QopMamMu
rpaduku 1 UX KOMOMHAIUSMH;

YMEHHE HCIONb30BaTh M aHAIW3UPOBaTh B IMpolecce YU4eOHOW U HCCIEeNOBAaTENbCKOM
JesTeIbHOCTH MH(OPMALIMIO O BIMSHUM TPOMBILIUICHHOCTH, CENBbCKOTO XO3SMHCTBa M TPaHCIOpTa Ha
COCTOSTHHE OKpY:Karolllel IpUPOAHOHN Cpeabl.

KoMMyHMKaTHBHBIEe yHHBepCcaJbHbIE yYeOHbIe 1elCTBHA:

YMEHHS 3a/1aBaThb BONPOCH! (B XOZe Auanora W (WIM) JUCKYCCHH) IO CYIIECTBY OOCY:KIacMoii
TeMbl, ((OPMYIHPOBATH CBOH MPEAJIOKEHHSI OTHOCUTEIBHO BHIMOJIHEHHUS PEATIOKESHHON 3a/1a4H;

YMEHMsI NPEACTaBIATh MOMyYEHHBIE PE3yJbTaThl MO3HABATEbHOW NEATENBHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JIeNaTh IPE3CHTALUI0 PE3yJIbTaTOB BBINOIHEHHS XHUMHYECKOTO 3KCIIEPHUMEHTa
(;1abopaTopHOro OmBITAa, J1a0OPaTOPHOH PabOTHI MO HCCIEAOBAHHMIO CBOMCTB BEIIECTB, Y4EOHOTO
MPOEKTa);

YMEHHUSI Y4eOHOTO COTpYJHHMYECTBA CO CBEPCTHMKAMH B COBMECTHOM MO3HABaTEIbHOH WU
UCCIIEIOBATENbCKON JEATENbHOCTH MPH PEUICHUH BO3HUKAIOMIMX MpoOjeM Ha OCHOBE yuéTa OOmmMX
WMHTEPECOB M COTJACOBaHUS TO3WMIMKA (0OCYXkIeHHs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI»,
KOOpJMHALIUSI COBMECTHBIX JEHCTBHM, OINMPEAEICHUE KPUTEPUEB IO OLIEHKE KauecTBa BBIMOJHEHHOU
paboThI U IpyTHE).

PeryasiTuBHBIC YHMBepcaJbHbIe yueOHbIE AeliCTBUA:

YMEHHE CaMOCTOSITENIbHO OIpelNeNsTh LedN JEATeNbHOCTH, IUIaHUPOBaTh, OCYILECTBIISATH,
KOHTPOJIMPOBaTh U IPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO AEATEIBHOCTb, BBIOMpaTh Hamboiee
3¢ (eKTUBHBIE CTIOCOOBI pelIeHus] YIeOHBIX W MO3HABATEIBHBIX 33/1a4, CAMOCTOATEIHFHO COCTABIISATE HITH
KOPPEKTUPOBATh MPEIOKEHHBIA aITOPUTM JCHCTBUN MPHU BBIIOJHEHUHU 3aJaHUNA C YYETOM MOIYyYEHUS
HOBBIX 3HaHUH 00 MH3ydaeMbIX OOBEKTaX — BELIECTBAX M PEAKUUsIX, OLIEHUBATh COOTBETCTBUE
MOJY4YEHHOI'O pEe3ysbTaTa 3asBJICHHOW LENH, YMEHHME HCIONb30BaTh M aHAJIU3UPOBATH KOHTEKCTHI,
npesiaraeMble B yCJIOBUH 3alaHUM.

IHNPEJMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX Pe3yIbTaTOB [0 OCBOSHHUIO 00SI3aTEIBHOIO COIEPKAHNUS, YCTAHOBIEHHOTO
JaHHOW (enepanbHON pabouell MporpamMMoil, BEIICISIOT: OCBOCHHBIE 00YYaIOLIMMUCS Hay4YHbIe 3HAHMS,
YMEHUS U CIOCOOBI ACHCTBHM, crienu(rIecKre 115l IpeIMETHON 001acTi « XUMUs, BUIBI JESITEIbHOCTH
[0 TOJYYEHHIO HOBOI'O 3HAHMSA, €r0 WHTEPIpETALuH, NPeoOpa3oBaHUI0 W NPUMEHEHHIO B PAa3IUYHBIX
y4eOHBIX M HOBBIX CUTYAIHSIX.

K xoniy o0y4enus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaThb
c(hOpMHUPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

e  PacKphIBAaTh CMBICJI OCHOBHBIX XMMUYECKUX IOHITUI: aTOM, MOJIEKYJIa, XUMUYIECKUN 3JIEMEHT,
MPOCTOE BEILECTBO, CJIIOKHOE BELIECTBO, CMECh (OAHOPOIHASI U HEOJHOPOIHAS ), BAJICHTHOCTD,
OTHOCUTENbHAsE aTOMHAs M MOJEKYJIApHas Macca, KOJUYECTBO BELIECTBA, MOJb, MOJSIpHAs
Macca, MaccoBasl J0JII XUMHYECKOTO 3JeMEHTa B COCAMHEHHM, MOJIAPHBIM O0BEM, OKCHA,
KHCJIOTa, OCHOBaHHME, COJIb, JJIEKTPOOTPULATEIbHOCTb, CTENEHb OKHUCICHMS, XUMHUYECKas
peakuusi, Kiaccu(UKalMs pPeaKlUid: peakiMd COCTUHEHUS, PEaKLUH Pa3NIOKCHHUS, PEeaKIUuu
3aMelIeHUs, Peakluh OOMeHa, DK30- W DSHAOTCPMHUYECKHE PEaKIUH, TeIIoBOH 3QeKT
peaxkium, Aapo aToMma, DJIEKTPOHHBIM CJOW aToMa, aTroMHas opOWTanb, paguyc aTroma,
XUMHYCCKas CBA3b, MOJIApHasA U HEIOJIApHAas KOBaJICHTHAsA CBA3b, HOHHAA CBA3b, NOH, KATHOH,
aHUOH, PacTBOpP, MaccoBas JIOJIS BelIecTBa (MPOLIEHTHASI KOHIIEHTPAIUs) B PaCTBOPE;

. HWITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XMUMHYCCKHUX MOHATUH U IIPUMCHSATb 3THU MOHATHA
IIPY OIMCAHUU BELIECTB U UX IIPEBPALLECHUN;

e  HCIOJB30BaTh XUMHYECCKYIO CHMBOJHKY JIJISI COCTaBieHUS (OpMyN BENIECTB W ypaBHEHUI
XUMUYECKUX PEaKLUil;

. OIpeaAcIATh BaJICHTHOCTh aTOMOB 3JICMCHTOB B 6I/IHapHLIX COCAMHCHHUAX, CTCIICHb OKHCICHUS
3JIEMEHTOB B OMHAPHBIX COEIWHEHHSX, IPUHAJICKHOCTh BEIIECTB K ONMPEAETIEHHOMY Kilaccy



coeuHEeHNH 1o (QopMynaaM, BHI XHMHYECKOH CBs3M (KOBaJeHTHass M HWOHHas) B
HEOPraHMYECKUX COCTUHEHUSIX;

packpbiBaTh cmbici [lepuonnueckoro 3akona [I. WM. MeHnneneeBa: I€MOHCTPUPOBATH
MOHUMaHUE TEPUOANYECKOI 3aBUCHMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB OT UX TOJIOKEHHS
B llepnoanueckoil cucteMe, 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YUYeHHUsI, 3aKoHa ABOTaipo;

OMKCHIBATh M XapaKTepHU30BaTh TabmuuHyto Gopmy lleprmoamyeckoil cHCTEMBI XMMHUYECKUX
9JIEMEHTOB: Pa3iNyaTh MOHATHUS «TJaBHas MOArpymmna (A-Tpymnmna)» U «Ho0O04Hasi MOArpyIa
(b-rpynma)», Manple u OONbLIME MEPUOABI, COOTHOCHTH O0O3HAYEHUS, KOTOPhIE MMEIOTCS B
tabmuue «llepuoanyeckas cuctema xummyeckux osnementoB J[. M. Menneneesa» ¢
YHUCIOBBIMU XapaKTEPUCTUKaMHU CTPOCHHUSI aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB U 3apsiA
a1pa, oolIee YHCIIO ANEKTPOHOB U PACTIPEACTICHUE UX IO JIEKTPOHHBIM CJIOSIM);
KJIacCU(UIMPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPTaHUIECKHE BEIECTBA, XUMHUYECKHUE PEaKIIH
(10 YuCIy ¥ coCcTaBy y4acTBYIOIIUX B PEaKIMH BEIIECTB, 10 TEIIOBOMY 3P QEKTY);
XapaKTepH30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIICCTB PAa3IMUHBIX KIACCOB,
MOATBEPXKIasl OIMUCAHWE TPUMEpPaMH  MOJIEKYJSIPHBIX ~ yYPaBHEHUH  COOTBETCTBYIOIIUX
XUMHUUYECKUX PEaKIIUii;

NPOTHO3MPOBAaTh CBOWCTBA BEIECTB B 3aBUCUMOCTH OT HMX KauyeCTBEHHOTO COCTaBa,
BO3MOXHOCTHU TIPOTEKAHHS XUMHUUECKUX TPEBPAICHUI B Pa3IMUHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHYECKOTO dJIEMEeHTa 1Mo (opMylie COCTUHEHHS, MAacCOBYIO JIONIO BEIIECTBA B PacTBOPE,
MPOBOJUTH PACUETHI 110 YPABHEHNIO XHMHUYECKOW PEaKIIHH;

MPUMEHATh OCHOBHBIE OIEpPAlMd MBICIHUTENBHON JESITeThHOCTH — aHalIW3 ¥ CHHTE3,
CpaBHEHHE, O00O0IIEeHHEe, CHCTEMATHU3alNl0, KIACCH(DHUKAIMIO, BEHISBICHHE NPUIHHHO-
-CIIEZICTBEHHBIX CBSI3€d — [UIsI WM3YYCHHS CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIUil,
€CTeCTBEHHO-HAyYHbIE METOJABl MO3HAHWs — HaOMIOJeHWe, W3MEpeHHe, MOIEIHPOBAaHUE,
AKCIIEPUMEHT (pealbHBIA U MBICIIEHHBIN);

CJIeJTOBATh MIPABUIIaM TIOJTH30BAHHS XUMHUECKOH ITOCY/I0i 1 JTa0opaTOPHBIM 000PYIOBaHUEM, &
TaK)Ke TMpaBWIaM OOpalleHus C BEHIECTBAMH B COOTBETCTBHM C HHCTPYKIUSMH 10
BEITIOJTHEHUIO  JTa0OpATOPHBIX XUMHYECKHX ONBITOB II0 TOJYYCHUIO U  COOHMpaHHIO
ra3oo0pa3HbIX BemIeCTB (BOIOpONa W  KHCJIOPOJAa), IPHUTOTOBICHUIO PAcCTBOPOB C
onpeAenEHHON MacCOBOHM Joyield pacTBOPEHHOTO BEIECTBA, IUIAHUPOBATh M IPOBOJUTH
XUMHYECKHE SKCIIEPUMEHTHI TI0 PaCIO3HABAHHUIO PACTBOPOB IIENIOYEH W KUCIOT C MOMOIIBIO
WHIUKATOPOB (JIakMyc, (heHoN(TaNenH, METUIIOPAHXK U PyTHE).

K xoniy o0y4enus B 9 Kiacce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa’KaThb
c(hOpMHPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

PacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKUX MOHATHI: XUMHYECKHUNA JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, AaHWOH, TMPOCTOE  BELIECTBO, CJIOKHOE  BEIECTBO, BaJEHTHOCTbD,
3JIEKTPOOTPULIATEIBHOCT, CTENCHb OKHCIICHHs, XUMHYECKas peakUus, XUMUYecKas CBS3b,
TeroBoi 3((deKT peakuu, MOJIb, MOJSIPHBIH 00BEM, PaCcTBOP, AIEKTPOIUTHI, HEAIEKTPOIHUTEHI,
AJNIEKTPOJIUTHYECKAS JTUCCOIUAINS, PEaKIU HOHHOTO OOMEHa, KaTalu3aTop, XHUMHUYeCKoe
paBHOBecHe, OOpaTHMble W HEOOpaTHMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHEIC
peaKiuy, OKUCIUTENh, BOCCTAHOBUTENb, OKHCICHHE U BOCCTAHOBICHHE, aJUIOTPOITHS,
aM(pOTEPHOCTh, XUMHYECKasl CBS3b (KOBAJICHTHAS, HOHHASI, METAJITUYECKAs ), KpHCTAIUTHYECKAs
peméTka, KOpPpO3HWsS METAJIOB, CIUIABhl, CKOPOCTh XHUMHYECKON pEakKIUH, TPeIeibHO
nonyctuMast koHuentpanus [1JIK BemiecTsa;

WITFOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHITHH W MPUMEHSTH ITH TOHSTHUS
NIPY OMTUCAHUM BEIIECTB U UX TIPEBPaIICHUIA;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIS COCTABICHHs (OPMYJ BEIIECTB U YpaBHEHUH
XUMUYECKUX PEaKLUil;



ONpEAENATh BAJEHTHOCTh M CTENEHb OKHCIEHHWS XMMHUYECKHX 3JEMEHTOB B COCAMHEHUSAX
Pa3IMYHOrO COCTaBa, NMPHHAIEKHOCTh BEIIECTB K ONPEAENEHHOMY KJIacCy COSAMHEHHUH IO
dopmynam, BHA XHUMHUYECKOH CBsI3M (KOBaJCHTHAas, WOHHAs, MeTaJulM4yeckas) B
HEOpPraHMYEeCKUX COCAMHEHMAX, 3aps] HMOHA MO XMMHUYECKOW (opmylie, XapakTep Cpeabl B
BOJHBIX PACTBOpaX HEOPraHWYECKUX COEAUHEHMH, THUI KPUCTAJUIMYECKOW pPEIIETKH
KOHKPETHOTO BEIECTBA;

packpsiBaTh cMbIch Ilepuoauueckoro 3akona [[. M. MenneneeBa U AEMOHCTPUPOBATH €O
MOHUMAaHHWE: OMHCBHIBaTh W XapakTepu3oBaTh TabamuHylo Qopmy [lepmoamueckoil cucteMbl
XUMHAYECKHX 3JIEMEHTOB: pa3indaTh MOHATHS «TJaBHas moArpymnmna (A-rpymmna)» u «mobouHas
noarpynna (b-rpynma)y», maneie u Oonblive MEpUOABI, COOTHOCHUTH 00O03HAUCHHS, KOTOpHIC
UMEIOTCSL B MEPUOJUYECKON TaONHIEe, ¢ YUCIOBBIMH XapaKTEPHCTHKAMH CTPOCHHS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB | 3apsi siipa, o0lIee YUCIO AIEKTPOHOB U paclpeiesieHHe uX
MO 3JCKTPOHHBIM CIJIOSIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB
3JIEMEHTOB M UX COEJMHEHUI B MpejeNiaX MajblX NMEPUOAOB M TIaBHBIX HMOATPYII C Yy4ETOM
CTPOEHUSI UX aTOMOB;

KHaCCI/I(i)I/IHI/IpOBaTB XUMHUYCCKUC DJICMCHTBI, HCOPraHMYCCKUE BCIICCTBA, XUMUUCCKUC pCAKIINU
(Mo 4Wcnmy M COCTaBy YYACTBYIOUIMX B PEaklWH BEIIECTB, MO TeIUIOBOMY 3ddekrty, 1o
W3MEHEHHUIO CTEIIEHEW OKUCICHUS XUMHYECKHUX SHGMGHTOB);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME U CHCHU(DUUCCKUE XUMHUYECKHUE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIICCTB, IOATBCPIKAAasA OINHCAHUC TpUMCPAMH MOJICKYJIAPHBIX W HOHHBIX
YPaBHEHUI COOTBETCTBYIOLINX XUMUYECKUX PEAKLIMIA;

COCTaBJISITh YPABHEHHUSI SJICKTPOIUTHYECKON JUCCOLMALIMH KUCIIOT, IEN0YEH U COJIEH, MOIHbIE
W COKpam¢HHBIE ypaBHEHUS pEak[uid HOHHOTO OOMEHa, YpaBHEHHS  peakiui,
MOATBEPKAAIONINX CYLIECTBOBAHUE T'€HETHUECKOM CBS3UM MEXAY BEIIECTBAMHU PAa3JIHYHBIX
KJIaCCOB;

pacKpbpIBaTh  CYLUIHOCTb  OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUH  MOCPEACTBOM
COCTaBIICHHSI AJIEKTPOHHOTO OajaHca ITHX peaKkInii;

MPOTHO3UPOBATh CBOWMCTBAa BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHHS, BO3MOXHOCTHU
MPOTEKAHUSI XUMUYECKUX MIPEBPALLECHUN B PA3IMUHBIX YCIOBUAX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIHO MacChl BEUIECTB, MaCCOBYIO JIOJIIO
XUMHYECKOTO dJIeMeHTa 1Mo (opMylie COSTUHEHHS, MAacCOBYIO JIONIO BEIIECTBa B PacTBOPE,
MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH pEeaKIInH;

cOOJIFOIaTh MpaBUIIa MTOJIB30BAHUS XMMHUYECKOHN TIOCY IO U JTabopaTOPHBIM 000pyI0BaHUEM, a
TakKe MpaBuiia 00palleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKITUSMU TI0 BBITOIHEHUIO
mab0paTOPHBIX XUMUYECKHX OIBITOB IO TOJYYCHHIO M COOMPaHHIO Ta3000pa3HBIX BEIIECTB
(aMMmaKa u yTIIeKUCIIoro ras3a);

MPOBOJUTh PEAKLMH, TOATBEPKIAIOIINE KAYECTBEHHBIM COCTAB pPa3jIUYHbIX BEUIECTB:
pacro3HaBaTh OMBITHBEIM IYTEM XJIOpUI-, OpOMH[I-, HOAU[-, KapOoHaT-, Gocdar-, cCuImuKar-,
cynehar-, THIPOKCHUI-WOHBI, KATHOHBI aMMOHHS ¥ HOHBl HM3yYEeHHBIX METaJUIOB,
MIPUCYTCTBYIOIIME B BOAHBIX paCcTBOpPax HEOPraHMYECKUX BEIIICCTB;

IMPUMCHATb OCHOBHBIC OII€paIlun MBICIIUTETbHOMN JACATCIIBHOCTH — AaHaJIu3 W CHHTEC3,
CpaBHEHHUE, 0000IIEHHE, CUCTEMATH3AIINIO, BBISIBIICHHE PUYUHHO-CIICICTBEHHBIX CBSI3CH — JIJIst
HN3Yy4YCHUA CBOWICTB BCHICCTB U XUMHNYCCKUX pealcunﬁ, €CTCCTBCHHO-HAY4YHbIC METO/bI ITIO3HAHUA
— HabmroZicHNe, N3MEPEHNE, MOIETTUPOBAHIE, IKCIIEPUMEHT (PeabHBIA M MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
N KosnyecTBouyacon JIeKTPOHHbIE
; HaumeHoBaHuepas3aejioB U (undposBbie)
n/ Bcer  Konrpoabnbiepabor  IlpakTudeckuepador
TEeMIIPOrPaMMBbI o0pa3oBaTte/ibHbBIEpeCyp
n 0 bl bl
ChbI
Paszgen 1.IlepBoHavyaibHbIeXUMHYECKHETIOHSITHS
XuMHS — BaXkHas 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 5 2 bubmmorexa [IOK
' p https://m.edsoo.ru/7f41837c
JEeSATEIbHOCTH YEJIOBEKa
bubnunoreka LIOK
1.2 B 15 1
CIICCTRA M XHMHIICCIHE peariini https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 20
Pa3nes 3.Bakneiimme npeacTaBuTe I HEOPraHUYECKUX BelleCTB
bubmnoreka IIOK
3.1 B .K Nl 6
osayx. Kucnopox. Tlorsie 06 okcuax https://m.edso0.ru/7f41837c
bubnmorexa LIOK
3.2 B Bl 8 1
OAOPOLLIOHTHE © KHEIOTAx 1 COIAX https://m.edsoo.ru/7f41837c
bubnunorexa LIOK
3.3 Boga. P B! 5 1 1
ona. PactBopsl. [lonsTre 06 ocHOBaHUSAX https://m.edsoo.ru/7f41837¢
34 OCHOBHBIEKJIACCHIHEOPTaHUYECKUXCOEIUHE 1 1 1 bubnmnorexa [JOK
' HUH https://m.edso0.ru/7f41837c
Hroromnopasaey 30

Pa3nen 2.11epuoanyeckuii 3akoH u [lepuoguveckasi cucrema xumnueckux 3jaeMeHToB . U. MenneneeBa. CTpoeHHeaToOMOB.
XuMnueckasacBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKINU

2.1

Ilepnonnueckuit 3akoH u Ilepuonnueckas

7

bubnunoreka LIOK
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cucTeMa XUMMUYECKuX anemMeHToB /1. 1. https://m.edso00.ru/7f41837c

Menaene-eBa. CtpoeHue aToma

Xumuueckas cBsizb. OKHCIUTEIBLHO- bubmuorexa [IOK
2.2 8 1
BOCCTAHOBUTEIILHBIE PEAKIIUU https://m.edsoo.ru/7f41837c
bu6nmorexa [IOK
Hroronopasaerny 15 https://m.edsoo.ru/7f41837c
PeszepBHOEBpEMS 3 bubmorexa HOK

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

OBIIEE KOJIMYECTBO YACOB I10
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9 KJIACC

N KounvecTBouyacon JJIeKTPOHHbIE
* | HaumeHoBaHHMepAa3IeJ0OB U (undposbie)
n/ Bcer  KoHTposbHBIEPa0O IpakTnyecknepado
TeMIIPOTrPaMMbI o0pa3oBaTebHbIEpecyp
n 0 ThI ThI
Chl
Pa3zgen 1.BemecTBO U XUMHYECKHE PeaKIIUN
11 [ToBTOpenue u yriryOneHne 3HaHUN 5 1 bubnnorexa [HOK
' OCHOBHBIX Pa3JIe]IOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPea 4 bubnunoreka [JOK
' KITUH https://m.edso0o.ru/7f41a636
13 ONEKTPOIUTHYECKAS AUCCOLUALIMS. 3 1 1 bubnnorexa [JOK
' XUMUYECKUE PEaKIIMu B pacTBOpax https://m.edsoo0.ru/7f41a636
Hroronopazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHUS
51 OO6m1ast XxapakTepruCTUKa XUMUUECKHIX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa 6 bubmmorexa [TOK
' i PYIIBL. 2P https://m.edsoo.ru/7f41a636
e€CoeTMHCHMS
OO01mas xapakTepuCTHKa XUMUIECKUX
2.3 aneMeHToB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepruCTHKa XUMHUIESCKUX
24 anemeHTOB |V A-rpynmsl. Yriaepoa u 8 1 2 bubmorexa HOK
' . Py ' poa https://m.edso0o0.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHHUS
Hroromnopazaeny 25



https://m.edsoo.ru/7f41a636
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Pa3zgen 3.MeTa/JIbI M MX COeAUHECHUSA

. bu6mmoreka [IOK
3.1 | ObmmecsorcTsameranion 4 https://m.eds00.ru/7f41a636
. bubmmoreka [JOK
2 B 1
3 aKHEHNIINEe METAJUIBI U UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Hroronopazneny 20
Pa3znen 4. Xumusi u okpyxaomas cpeaa
4.1 BentecTtBa 1 Marepualibl B KU3HU YeEJIOBEKA 3 bubnmorexa LHOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHoe BpeMs 1 Bubmorexa ITOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KVIACC

Kou-Bo DJIeKTPOHHBIEIUPPOBLI
Ne Jara P bp JlonoJtHUTEIbHAS
Tema ypoka 4yacos eoOpa3oBaTejibHbIEpecy
n/n H3YyUYEeHHUs uHpopmanus
Bcero pchbl
1 [Tepuognueckuit 3axoH. [lepuoanueckas cucrema 1 bubnumoreka [JOK
xumuueckux anemenToB J[. . Menneneera https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMUYECKUX 1 bubnmnoreka HOK
3JIEMEHTOB MIEPBBIX TPEX MEPHUOJIOB https://m.edsoo.ru/00adb6hb6
3 Kiaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX 1 bubnuotexa [HOK
BELICCTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMu4ecKoi CBSA3M M TUITHI KPUCTAJUTMUYECKUX 1 bu6nunoreka [IOK
pemeToK https://m.edsoo.ru/00adbac6
KonTpouabsnas padora Nel no reme «IloBropenue u
5 yri1yOJieHHe 3HaHUI OCHOBHBIX pa3ziesioB Kypca 8 1
KJ1acca»
6 Knaccudukanns XumMruueckux peakiuii o pa3anyHbIM 1 bubnmnorexka HOK §1
npusHakaM. OKUCIUTEIbHO-BOCCT. PEAKIIUI https://m.edsoo.ru/00adbch0
7 OKHCIIUTENEHO-BOCCTAHOBUTEILHBIEPEAKITNHT 1 bubmorexa HOK §1
p https://m.edsoo.ru/00adcade
8 [TonsiTE O CKOpPOCTH XMMUYECKOU peakuuu. [lonstue o 1 bubnuotexa [JOK $3
TOMOTE€HHBIX M T€TEPOTrE€HHBIX PEAKIUIX https://m.edsoo.ru/00adbe9a
[Tonsarue o xummueckom paBHoBecuu. DakTopsl,
9 BJIMSIOIINE HA CKOPOCTHL XUMUUECKOH PEaKIINU U 1 bubnnorexa LIOK §5
B P P https://m.edsoo.ru/00adc28c
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHS
10 Teopus anexTpoauTueckoi aucconuanuy. CuiabHbIE U 1 bubaunorexa [IOK $6
CITa0BIe AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68
11 Honnble ypaBHEHUS peaKIuit 1 bubnuotexa [JOK §9
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https://m.edsoo.ru/00add448

12 XuUMHYECKUE CBOMCTBA KUCIIOT U OCHOBAHUM B CBETE bu6nuoreka [IOK
MIPEACTABICHHUH 00 AJIEKTPOIUTHICCKOMN TUCCOIIUAIIUN https://m.edsoo.ru/00add5d8
XUMHUYECKUE CBOWCTBA COJIEN B CBETE NIPEACTABICHUI bubnnoreka HOK

13 .

00 3JIEKTPOJIUTUYECKON JUCCOLIMAIITHI https://m.edsoo.ru/00add8b2
bu6nuoreka [IOK

14 IT i 15

OFATHE 0 THApoIHsecoen https://m.edsoo.ru/00add9d4 3
bubmuorexa [JOK

15 06006 i

OOHICHIE 1 CHETEMATH MBS HANHIHT https://m.edsoo.ru/00addd12

16 [Ipaktuyeckas padora Ne 1. «Permenune bubnuoreka [JOK
AKCIEPUMEHTAIBHBIX 3a7a4) https://m.edsoo.ru/00addbfa
Konrpoabnas padora Ne2 no teme

17 «ONEeKTPOJUTUYECKAS TUCCOLUALIUS bubmmorexa [JOK

P A HHALU https://m.edsoo.ru/00addec0
XYUMUYECKUEPEAKIIH B PACTBOPAX»
OO0m1as XxapakTepUCTHUKa raJOrTeHOB. XUMUUYECKHE bubmuorexa [JOK

18 . §12-13
CBOICTBA Ha IPUMEPE XJIOpa https://m.edsoo.ru/00addfe2

19 XmopoBogopoa. CosisiHast KHCI0Ta, XUMHUYECKHE bubnmnoreka [JOK §14-15
CBOICTBA, MOJTy4YE€HHE, MPUMEHECHUE https://m.edsoo.ru/00ade104

20 [Tpaktuyeckas padora Ne 2 o teme «Ilonyuenue bubnuoreka [JOK
COJISHOW KHUCJIOTBI, U3y4EHUE €€ CBONCTB) https://m.edsoo.ru/00ade348

91 Brrunciienus no ypaBHEHUSIM XUMHYECKUX PEAKIUH, bubnuotexa [JOK
€CIIM OJIMH U3 PEareHTOB JIaH B N30BITKE https://m.edsoo.ru/00ade488

but6mmoreka [IOK

22 OO0mas xapakrepucTrka 1eMeHToB VIA- 17

AT XAPAKTEPHOTHIA SNEMEHTOR TPyTHE https://m.edsoo.ru/00ade64a 3
AnnotponHslie Monudukanuu cepbl. HaxoxaeHue cepbl
23 1 e€ COeTMHEHUI B TIPUPOJIC bubmorexa [TOK §18
B PHPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUECBOMCTBACEPHI
24 CepoBoaopo, CTpoeHHe, PU3NIECKUE U XUMUUYECKHE bubnuotexa [JOK §19
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CBOMCTBA

https://m.edsoo.ru/00ade802

Oxkcupsl cepol. CepHas KUCIOTa, (U3HUECKUE U

bu6nmoreka [IOK

25 XUMUYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28 320-21
XVMHUYECKUE peaKkliny, JiexKallue B OCHOBE
MPOMBIIIJIEHHOTO CII0C00a MOIy4eHUs CepHOMI

26 — bu6nmoreka [IOK

. https://m.edsoo.ru/00adec8a
XuMHYecKoe3arps3HeHUEOKPYKaroIIecpeIbICOeTUHEH
USIMHCEPBI

97 Briuncnenue maccoBoil 1011 BbIXOJa NPOAYKTA bu6mmoteka [IOK
peakuu https://m.edsoo.ru/00adec8a
OO01as xapakTepucTUKa 3JeMeHTOB VA-Tpynnbl. A30T,

28 pacnpocTpaHeHue B IpUpoje, pu3ndecKue u bubmorexa LHOK §23

. https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBONCTBA

29 AMMHuak, ero ¢pu3nuecKue 1 XMMHUYECKUE CBOWCTBA, bubnuoreka [JOK §24
IIOJIy4EHUE U IPUMEHECHHE https://m.edsoo.ru/00adf004

30 [Tpaktuyeckas padora Ne 3 o teme «Ilosnyuenue bubnmnorexka HOK
aMMHaKa, U3y4eHHUE €ro CBOUCTB https://m.edso0.ru/00adf180

31 [TonyronoBast kKoHTpoOIBHAsS paboTa.

39 A3OTHas KUCI0Ta, €€ (QU3NUecKue U XUMUYECKUE bubnmnoreka [JOK §27
CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHUS B

33 KaueCTBE MHUHEPAIbHBIX yI00pEHUH. bubnuotexa [JOK
XHUMHUYECKOE3arps3HEHUEOKPYKAOIEHCPEABICOC IMHEH https://m.edsoo.ru/00adf518
UsIMHAa30Ta

34 ®docdop. Oxcua pochopa (V) u pochopnas kuciora, bubnuotexa [JOK §29-30
¢du3nueckrue 1 XUMUYECKHE CBOWCTBA, OJyYeHHE https://m.edso00.ru/00adf68a

35 Hcnonb3oBanne GocdaTtoB B Ka4ecTBE MUHEPATHHBIX bubnmoreka [JOK

ynoOpeHuit. 3arps3zHeHnenpupoaHorncpeasipocharamm

https://m.edsoo.ru/00adfc20
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Yriepon, pacpocTpaHeHue B Ipupoe, pusndeckue u bubnmoreka [JOK

36 . §31-32
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuzpl yraeposa, ux (pu3nuecKkue U XuMHUIEeCKre

. bu6nuoreka [IOK
37 CBOICTBA. DKOJIOTUYECKUE MPOOIEMBI, CBSI3aHHEIC C §33-34
https://m.edsoo.ru/00adfebe
okcuom yriepoaa (1V)
bu6nmoreka [IOK
38 YronpHas KUCIIOTa U €€ CONU 35
https://m.edsoo.ru/00ae006¢c 3
[TpakTuueckas paborta Ne 4 o reme "[lonydyenue

39 JICKUCIIOTO Ta3a. KauecTBeHHast peakius Ha bubmmorexa [TOK
_ W peatt https://m.edso00.ru/00ae027e
KapOOHAT-HOH

40 [TepBoHavanbHBIC TOHATHS 00 OPraHUYECKUX bubnmnoreka [HOK
BEILECTBAX KAK O COEAMHEHUSIX YIrilepoaa https://m.edsoo.ru/00ae054¢e

bubnnoreka IIOK

41 KpemHnii u ero coequHeHus 37-38

P A https://m.edsoo.ru/00ae080a 3
[Tpaktuueckas padora Ne 5. Pemenue
42 JKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «Bakueiinme brbmmorexa LTOK
P g https://m.edsoo.ru/00ae0bf2
HEMETAJUIBl U UX COCTUHEHUS

43 KonTposbnas padora Ne3 o reme «Baxuelinme bubnmnorexka HOK
HEeMeTaJLIbl ¥ UX COEIUHEHUS https://m.edsoo.ru/00ae0el8
OO01mas XxapakTepUCTHKA XUMUISCKUX IJIEMEHTOB —

44 MeTa/IoB. MeTaimnyeckast CBs3b M MeTaJTndecKas bubmuorexa [JOK §39-40
KpUCTAJUIMYECKasl PEeIIETKa. https://m.edsoo.ru/00ae103e
OU3NYIECKUECBOMCTBAMETAIIIOB

45 XUMHUYECKHEe CBOMCTBA METAJLJIOB. bubmuorexa [JOK §41
DIIEKTPOXUMUYECKUH PsiJl HAIPSKEHU METAJIIOB https://m.edso00.ru/00ae1156
O6mmue criocoOb! mony4yeHus: MeTayuioB. CIIIaBbl.

N but6mmoreka [IOK
46 Bpluncnenus 1o ypaBHEHHUSIM XUMUUECKUX PEAKIUH, §42

CCJIM OAWH U3 pCAarcHTOB COACPIKUT IMIPUMCECH

https://m.edsoo.ru/00ae1156



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

bu6nuoreka [IOK

47 HonsHe 0 KOppO3HHMETAILIOB https://m.edsoo.ru/00ae1278
bu6nmoreka [IOK
48 [enoumpiemerarel https://m.edsoo.ru/00ae14b2 343
bu6nmoreka [IOK
49 OKcubl U THAPOKCUIBI HATPUS U KU https://m.edsoo.ru/00ae14b2 §43
. . bubmuorexa [JOK
50 [IlenoyHO3eMENBHBIE METAIUIBI — KAJIbLIMI U MarHui https://m.edsoo.ru/00ae15e8 §44
. bu6mmoreka [IOK
1 B 4
> DRHCHIHECOCAMHEHHAKAILIIT https://m.edsoo.ru/00ae15e8 345
52 O06o01IeHNEe U CHCTeMaTH3alUsA3HaHUI
. N bubmuorexa [JOK
53 XK 0 45
€CTKOCTb BOJIbI U CIIOCOOBI €€ yCTpaHEeHHs https://m.edsoo.ru/00ae1886 §
54 [Tpaktuyeckas padora Ne 6 o teme "YKEcTKOCTb BOJIBI bubmuoreka [JOK
Y MEeTOJIbl €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
bu6mmoteka [IOK
55 A i 46
JTOMHHHH https://m.edsoo.ru/00aelc64 3
bu6nuoreka [IOK
56 A i 4
M(pOoTepHbIe CBONCTBA OKCHJIa U TUIPOKCHIA https://m.edsoo.ru/00aeLc64 §47
bu6nuoreka [IOK
7 XK 4
> 1es0 https://m.edso0.ru/00ae1d86 348
58 Oxcunsl, THAPOKCHU B U conu xene3a (1) u xxenesza bubmuorexa [JOK §49
(1 https://m.edso0.ru/00ae35e6
59 O06o01IeHre U cucTeMaTH3aIusI3HaHu|
[TpakTrueckast paborta Ne 7. Pemenue
60 9KCIEPUMEHTAIIBHBIX 3a7a4 1o TeMe «Baxueiime bubmorexa HOK
p g https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
61 Brpluncnenus 1o ypaBHEHHUSAM XUMUYECKUX PEaKIINi, bubmmoteka [JOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

€CIIM OJIUH U3 PEareHTOB JaH B U30bITKE WIIH COACPIKUT https://m.edso0.ru/00ae1750
npuMecH. BerarciieHnsi MacCOBOM JTOJIM BBIXO/A
MIPOJIYKTa PEaKIIHH
62 O00011IeHNE U CUCTEMATU3AIMS 3HAHUI 1
63 KonTpoasnas padora Ned o teme «Baxnenue 1
METAJUIBI U UX COSIUHEHUS
64 BeniectBa 1 maTepuansl B IOBCEAHEBHOW KU3HU 1 bubnuotexa [HOK
JeJoBeKa https://m.edso0.ru/00ae3f50
65 XUMHYECKOE 3arpsA3HeHe OKPYKaloIel cpeabl 1 bubmorexa LOK
p Py p https://m.edsoo.ru/00ae4270
bubnnoreka IIOK
66 P 0 1
OJIb XUMHUHU B peﬂleHI/II/I OKOJIOTHUYCCKUX HpO JICM https://m.edsoo.ru/Oan4270
bubnnoreka IIOK
67 7 1
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN https://m.edsoo.ru/00ae0d0a
bu6mmoreka [IOK
68 " . 1
TOrOBAs KOHTPOILHAs padoTa https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/00ae1750
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




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 8 knacce/ Pymsutuc I'.E., ®enpaman @.I°., AknuonepHoe obmiecTBo «M31aTenbeTBo
«IIpocsemeHue»
» Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.I°., AkuronepHoe o6miecTBo «M3m1arenbcTBo

((HpOCBeH_IeHI/Ie»

METOAUYECKHUE MATEPUAJIbI IJ151 YUUTEJIA
Xumus : ypoku B 8 kiacce : mocodue mis yaurens /H. H. I'apa

Xumust. Ypoku B 9 kiacce : mocobue mist yuutens /H. H. I'apa

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru

http://college.ru/himiya/
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