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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHMs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 0O0pa3oBaTEeNbHOM MPOrpaMMbl OCHOBHOT'O
oOuiero oOpaszoBanusi, npexacrasieHHblx B PI'OC OO0, a Taxke Ha OCHOBE (enepabHOI
paboueil mporpaMMbl BOCIIUTaHUSA U ¢ Y4ETOM KOHLEMIMHU IIPENojaBaHusl yd4eOHOro mpeamera
«Xumus» B 00pazoBaTenbHbIX opranusanusax Poccuiickoit denepannu.

[IporpamMMa mo xumMuu Aa€T OpeACTaBIEHHWE O LENsIX, OOIed crpareruu oOydeHus,
BOCIIUTAHUSA M DPA3BUTHUA OOYYAIOIIUXCA CpEACTBAMH Y4YeOHOro MpeaMeTa, YCTaHaBIMBAET
00s13aTeNbHOE NPEIMETHOE COJEp KaHKUe, IPeayCMaTpUBAET pacHpeieIeHue ero 1o Kiaccam U
CTPYKTYPUPOBAHHUE I10 PA3ACIIaM U TEMaM IIPOrPAMMBI [T0 XUMHUH, OIPEIENISET KOJINIECTBEHHBIC
U KauyeCTBEHHBbIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO IOCJIEI0BaTENbHOCTh
M3YYCHHS] XUMHUH C YIETOM MEXKIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBSI3€H, JJOTUKH Y4eOHOTO
Ipoliecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpeensieT BO3MOXKHOCTH peaAMeTa Jis
peanu3anuy TpeOOBaHUIl K pe3ynbTaTaM OCBOSHHsSI OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMmbl Ha
YPOBHE OCHOBHOT'O 00111€T0 00pa30BaHMsl, a TaKKe TpeOOBaHUM K pe3yibTaTaM 00yYeHHUs] XUMUU
Ha YypOBHE LeNed H3yd4eHUus MpeaMeTa M OCHOBHBIX BHUJAOB Y4€OHO-TIO3HABATEIbHOM
JeSITEIbHOCTH 00y4aroIerocs o OCBOCHUIO y4eOHOTO COIepIKaHUS.

3HaHME XUMUU CIIY)KUT OCHOBOM JJ1 (POPMHUPOBAHUS MUPOBO33pEHUSI 00YUaroIIerocs, ero
MIPEICTABICHUH O MaTepUAIbHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEH
MIPEICTABICHUS O B3aMMOIIPEBPAILCHUSIX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B MIPUPOJIE, O MYTAX
pemieHust TI00albHBIX MpoOJEeM YCTOHYMBOIO pa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOM,
9HEPreTUYECKOH, MUIIEBOM U IKOJIOTHUECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHECHUS.

N3ydenue xumuu:

CHOCOOCTBYET peajau3ald BO3MOXHOCTEH M caMopa3BUTHS U (OpPMUPOBaHUS
KYJIBTYpBI IMYHOCTH, €€ 0011ei U PyHKIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOpPMHpPOBaHHE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEN OOyuarommuxcs,
HaBBIKOB  MX  CAMOCTOSITENIbHOM  y4eOHOM  JeATeNbHOCTH,  AKCIEPUMEHTAIbHBIX U
UCCIIEZIOBATENIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B TIIOBCEIHEBHOMW JKM3HH, TaK U B
po¢eCCUOHAIBHON AEATENbHOCTH;

3HaKOMHUT CO CIEUU(PUKON HAYyYHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI ILIEJIOCTHOTIO
B3IJIS11a HAa €JUHCTBO MIPUPOJIBI M YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATAlOM B (HOPMHUPOBAHUU
€CTECTBEHHO--HayYHOH IPaMOTHOCTH 00 y4aroIIuXcs;

CHOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMSAM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B DKOJIOTMUECKOE 0Opa3oBaHUE
o0ydJaronmxcs.

JlaHHble HampaBieHHS B OOYYEHHH XMMHU 00ECHEeUMBAIOTCS CHEUU(UKON CcOomepiKaHus
yuyeOHOro mpeaMeTa, KOTOPBIM SBISETCS IEJaroruuyeckd aJalnTUPOBAHHBIM OTpa)kKeHUEM
0a30B0Il HAyKM XMMHUU Ha ONpeAEIEHHOM dTane e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUS OPUEHTHPOBAH HAa OCBOCHUE
00y4aroIMMUCS CUCTEMBI NIEPBOHAYAIBHBIX MOHATHH XMMHUHU, OCHOB HEOPraHUYECKON XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAUYUMBIX OHATUN OPraHUYECKON XUMUH.

CrpykTypa coaepskaHUsl MPOrpaMMBbl IO XUMHUH C(HOpMUpPOBaHA HA OCHOBE CHCTEMHOT'O
noaxona k e€ msydeHuro. CopepkaHue CKIAIBIBACTCS M3 CHUCTEMBI IOHATUH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYeckod peakuuu. OOe 3TH CHUCTEMBI



CTPYKTYPHO OpPraHM30BaHbl 0 NPUHIUIY IOCIEJOBATEIBLHOIO Pa3BUTHs 3HAHWHM Ha OCHOBE
TEOPETUUECKUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona /J[. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMMH;

— Y4EHHMsI O CTPOEHHH aToMa U XMMHUYECKOH CBSI3H;

— IpeJCTaBICHUN 00 AJIEKTPOIUTUUECKON TUCCOIUAIINH BEIIECTB B pAaCTBOPAX.

TeopeTnueckne 3HaHUS pacCMATPUBAIOTCS HA OCHOBE SMIIMPUUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEJOBATENLHO OT OJIHOTO YPOBHS K JIPyromy,
BBIMONHSS (YHKIMH OOBSICHEHHS WM MPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH
MIPaKTUYECKOr0 IPUMEHEHHS U MOJTyYEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHHE MNPOrpaMMbl IO XUMHH CIIOCOOCTBYET (OPMUPOBAHUIO MPEICTABICHUS O
XUMUYECKOM COCTaBIAIOIIECH HAYyYHOM KapTUHBI MHUPA B JIOTHKE €€ CUCTEMHOH IIPUPOJBI,
LIEHHOCTHOTO OTHOIICHMSI K HAyYHOMY 3HAHUIO U METOZaM IMO3HaHMs B Hayke. M3yueHnue xumMun
MPOUCXOJUT C TMPHUBJICUYECHUEM 3HAHUW U3 paHee M3YyYCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxatomuii Mup», «bruonorus. 57 knacce» u «Pusuka. 7 Kiaacey.

[Ipu u3yyeHnr XuMUN IPOUCXOAUT (HOPMHUPOBAHUE 3HAHUI OCHOB XMMUYECKOM HayKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOM JEATEIBHOCTH YEJIOBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHUPOBOW KyJbTYpbI. 3ajJadya y4eOHOro mnpeaMera COCTOMT B (hOpMUpPOBaAHHUU
CUCTEMBl XMMHUYECKHX 3HAHMM — BaKHEHIIMX ()aKTOB, MOHSTHUH, 3aKOHOB M TEOPETHUYECKHUX
MIOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKd, B
MPUOOIIEHNN K HayYHBIM METO/IaM MO3HaHUS MIPU U3YYEHUH BELLECTB U XUMUYECKUX PEaKLUi, B
(¢bopMUpPOBaHMM ¥ PAa3BUTUU I[IO3HABATEJIBHBIX YMEHUH M HMX TNPUMEHEHUH B Yy4eOHO-
MO3HABATENBHON M y4eOHO-HCCIIeI0BATENbCKOM 1eATEIbHOCTH, OCBOCHUU NPaBUiI 0€30MacHOro
oOpallleHus C BEIIECTBAMU B TOBCEIHEBHOM KU3HU.

[Ipu u3ydyeHMHM XUMUU Ha YPOBHE OCHOBHOIO OOmIEro 0Opa3oBaHUs Ba)KHOE 3HAUYCHHE
npuoOpenu Takue e, Kak:

— (hopMHpoBaHNE MHTEIIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K caM000pa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIFHOMY TPUHSATHUIO pEIIEHUH, CIOCOOHON amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBHSIM KH3HH;

— HAIpaBJICHHOCTh OOYYCHUS HA CHCTEMAaTHYECKOE TPHOOIICHHE OO0yJalomuxcs K
CaMOCTOSITEJIBHOM ~ IIO3HABaTEJIIbHOM  JEATENbHOCTH, HAy4dyHbIM  METOJaM  IIO3HAHUf,
(hOpMHUPYIOIIUM MOTHBAIIHIO U PA3BUTHE CTIOCOOHOCTEH K XUMUM;

— oOecrieueHHe YCIIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETCHUIO OOYYAIOIIMMUCS OTIbITa
pa3HooOpa3HON N1eATeNbHOCTH, MO3HAHUS W CaMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMITIETEHIIHI ), IMEIOIINX YHUBEpPCAIbHOE 3HAUEHHE ISl pa3IMUHbIX BUIOB JEATEIbHOCTH;

— GopmupoBanue o61el GyHKINOHAIBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATh M OLICHUBAThH SIBJICHUS OKPY)KAIOLIETO MHpPA, UCIONB3Yys 3HAHUS U
OMBIT, MOJIyYEHHbIE MpPH M3YyYEHUH XUMUHU, NPUMEHATh HMX NpPHU pEIIeHUd mpodiieM B
MOBCEIHEBHOM JXU3HU U TPYIOBOU JEATENBHOCTH,

— (hopMupoBaHue y 00y4arOMUXCsl TYMaHUCTHYECKUX OTHOUICHUH, TOHUMaHHS [IEHHOCTH
XUMHUYECKHX 3HaHWM JJi1 BBIPAOOTKHU 3KOJOTHYECKHU LielecooOpa3HOro MOBEACHUS B OBITY U
TPYAOBON IEATEIBHOCTH B LEISX COXPAHEHMsI CBOETO 3I0POBbSl M OKPYKAIOIIEH NPUPOAHOMN
Cpelibl;

— pa3BUTHE MOTHBAIMH K O0YyUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHMS OOILEYESIOBEYECKHX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
npod Ui U HAIIPABJICHHOCTH JabHEHIIIETO 00yUeHHUS.



OO1ee yucino 4acoB, OTBEAEHHBIX I M3yYCHHs] XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, cocTaBisieT 136 yacoB: B 8 kimacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJICIIO).

COJAEP/)KAHUME OBYYEHUA

8 KJIACC

IlepBoHaya/ibHBbIE XUMUYECKHE IOHATHS

[Ipenmer xumuu. Ponb XuMHHM B JXKU3HHM 4eloBeKa. XHUMHUS B cHUCTeMe HayK. Tema u
BelecTBa. PU3NUECKHE CBOMCTBAa BEIIECTB. ArperaTtHoe cocTtosiHue BeulecTB. [loHsTHE O
MeTojaX Mo3HaHus B XUMHUH. YucThie BemecTBa 1 cMecu. CriocoObl pa3iesieHrst cMecei.

ATOMBI UM MOJNEKYJBbl. XUMHUYECKUE 53JeMeHTbl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocThbie u ciloKHbIE BElIeCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass Qopmyna. BaJleHTHOCTP aTOMOB XWMHUYECKHUX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENIbHAS aTOMHasi Macca. OTHOCUTENbHAST MOJIEKYJISIpHAs
Macca. MaccoBast 107151 XMMHUYECKOTO JIEMEHTA B COEIMHEHUH.

KonnuectBo BemectBa. Mosib. MonspHas macca. B3auMocBsi3b KONMMYECTBA, MAcChl U
YHcia CTPYKTYPHBIX €AMHUI] BelecTBa. PacuéTsl o popmynaM XUMUYECKUX COSIUHEHHMA.

Ou3nyuecKkue W XUMHUYECKUE SIBICHUS. XHWMHUYECKass peakius U e€ TNpHU3HaKd. 3aKoH
COXpaHEHMsI MacChl BEIeCTB. XUMHUUECKUe ypaBHeHus. Kiaccupukanuss XUuMHUYECKUX peakuuit
(coenuHeHws, pa3ioKEeHUs, 3aMEeILEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMMYECKOW MOCYJOd, MpaBWIaMu paboThl B j1abopaTopuu M NpUEMaMU
oOparmeHusi ¢ 1abOpaTOPHBIM O0OpPYAOBaHUEM, M3YUYCHHE U ONMUCAHUE (PUINYECKUX CBOMCTB
00pa310B HEOPraHUYECKUX BELIECTB, HaOMoieHne pu3nyeckux (IUIaBlieHue BOCKa, TasHUE JIb/a,
pacTupaHue caxapa B CTYIKe, KUIIEHHE W KOHJIEHCAIUs BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBAaHUE METHON MPOBOJIOKH, B3aMMOJICHCTBHE MeJia C KUCIOTON) SBJICHUN, HaOIII0ICHIE
W ONHCaHWE TPU3HAKOB TMPOTEKaHWs XHUMHUYECKUX peakuuid (pa3jioxeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOpUAOM Oapus, pasnoxkeHue ruapokcuna menu (I1) mpu
HarpeBaHWHU, B3aWMOJICHCTBUE d>kene3a ¢ pactBopoM coinu Mmenu (), m3ydeHme cmocoboB
paszeneHuss cMeced: ¢ IOMOIIbI0 MAarHuTa, (QUIBTPOBAHWE, BBIIAPUBAHHUE, AUCTHILIALMA,
xpomarorpadus, TpPOBEIECHHE OYUCTKH IOBAPEHHOM CONM, HAONIOJEHHE W OIUCAHHE
pe3yNbTaTOB MPOBEJEHUS OIbITa, WILIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MaccChl, CO3JaHHE
MoJieel MOJIEKYI (IIapOCTEPKHEBBIX).

BaxkHeiimme npeacTaBuTe 1M HEOPraHUYECKHX BelleCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — sjaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxxaenue kucnopoaa B npupoje, pU3nuecKue U XUMUYECKHUE CBOMCTBA (PEaKIMK TOPEHUs).
Oxcupnpl. Ilpumenenue xucnopoga. CrnocoObl MONydyeHUs KUCIOpoJa B JlabopaTopuu u
npoMbliieHHOCTH. KpyroBopot kucinopona B npupojge. O30H — auIOTpONHAas MOIUBHUKAIHS
KHCIIOpO/A.

TennoBoit 3DPeKT XUMHUYECKOH pEaKIUHd, TEPMOXHMUYECKHE YpPAaBHEHHs, 3K30- H
SHIOTEPMHUECKUE peakiuu. TOmIuBO: yroib W METaH. 3arps3HEHHE BO3JyXa, YCHUJICHHE
MApPHUKOBOTO P QeKTa, pa3pylnieHre 030HOBOTO CIIOS.

Bogopon — snemeHT M mpocroe BemiecTBO. HaxokaeHue BOIOpoAa B INPHUPOJE,
¢u3nyeckre U XUMHUYECKUE CBOICTBA, MPUMEHEHNUE, CIIOCOObI morydeHus. Kuciorsl u comm.

ModsipHbIid 006EM Ta30B. Pacu€Thl M0 XUMHUECKUM YpaBHEHHSIM.



dusnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacelieHHble u
HEHACBHIIIICHHBIE PAcTBOPHI. PacTBOpHMOCTH BeEIIECTB B Boje. MaccoBasi J0OJsi BEIIECTBa B
pactBope. Xumudeckue cBoMcTBa BoAbl. OcHOBaHUsA. Poiib pacTBOpPOB B MPUPOJIE U B JKU3HU
yesioBeka. KpyroBopor Boabl B Ipupojie. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OUYUCTKA
MIPUPOTHBIX BOJ.

Knaccudukauus neopranmdeckux coeauneHuid. Oxcuapl. Kiaccudukanuss OKCHIOB:
cojeoOpa3yrome (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U Hecosneobpasyrone. Homenkiarypa
okcu0B. Du3nyeckne U XUMUIECKHE CBOMCTBA OKCHIOB. [lomydeHne okcumoB.

OcHoBanus. Krnaccudukanuss ocHOBaHMN: IMIETOYM W HEPACTBOPUMBIE OCHOBAHHUSI.
Homenkiatypa ocHoBaHui. Pu3MyecKMe M XHMHUYECKHE CBOMCTBAa OCHOBaHMM. IlomydyeHue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciot. OU3n4ecKkue U XUMUYECKHe
cBoiicTBa kucaoT. Psan aktuBHoctu metawioB H. H. bekerosa. [lonydyenue kucior.

Conu. Homenknarypa coneil. @duzndeckue M XUMUYECKUE cBoOMcCTBa cosel. Ilomyuenue
COJICH.

['eneTndeckas cBsI3b MKy KJIacCaMU HEOPTaHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepuMeHm:

KaueCTBEHHOE ONPE/CIICHUE COMEPIKaHUs KUCIOpOoia B BO3MyXe, MOTYyYeHHEe, coOupaHue,
pacrio3HaBaHUWE U HM3yY€HHE CBOMCTB KHUCJIOPOJa, HAOJIOJEHHWE B3aUMOJICHCTBUS BEIIECTB C
KHCIIOPOJIOM M YCJIOBUSI BOSHHUKHOBEHHS W MPEKpAIIeHUs TOpeHHs (1moxkapa), 03HAKOMIICHHUE C
oOpas3aMyd OKCHJIOB M OIMCAHWE HMX CBOMCTB, MOJIydeHHE, COOHMpaHue, paclo3HaBaHUE U
H3yYeHHE CBOMCTB BoAoOpoAa (ropeHue), B3ammojeiicTBue Bomopoma ¢ okcumom wmeau (1)
(BO3MOKHO HCIIOH30BAHKE BHACOMATEPUAIOB), HAOIIOJEHHE 00PA3IIOB BEIIECTB KOJIMYECTBOM
1 Monb, WccnenoBaHne OCOOCHHOCTEH pPAacTBOPEHHUS BEMISCTB C PAa3IMYHON PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0Jied pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBUE BOABI C MeTa/UlaMU (HaTpueM U KalbliueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMAaTEpPHAJIOB), UCCIEIOBaHNE OOpPA3IlOB HEOPTaHMUECKUX BEIECTB PA3JIUYHBIX KJIACCOB,
HaONII0/IeHNe M3MEHEHHs] OKpPAacKd WHIUKATOPOB B PACTBOPAX KHUCIOT U IEJIO0Yel, u3ydyeHue
B3aumojeicTBus okcuga meau (ll) ¢ pactBopoM cepHOM KHCIIOTBI, KHCIOT € MeETajllaMH,
peakuuii HeUTpanu3aluu, MOJYyYeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHUE OJHOIO
MeTajula APYyruM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baxkuelue
KJIACChl HEOPTAaHUYECKUX COCTUHEHUID.

Iepuoanyeckuii 3axkon u Ilepuoanueckasi cucrema xumuuyeckux 3jaementos . W.
MenpaeseeBa. CtpoeHne aToM0OB. XUMH4YeCKas ¢BA3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBpie TOMBITKA KJIACCU(UKAIMKA XUMHYECKHX »dyeMeHTOB. [loHsiTHe O Trpynmax
CXOIHBIX JIEMEHTOB (IIETIOYHBIC U IMIETIOYHO3EMENbHBIE METAJUIbI, TAJIOTCHBI, HHEPTHBIE T'a3bl).
DneMeHTBI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCHU/IBI U THIPOKCHIBI.

[lepuonnueckuin 3akoH. Ilepuoamyeckas cucrema XuMUYecKux a3nementos J[. H.
MengeneeBa. KopoTkomepuonnas u anuHHONepuogHas ¢opMmbl [leprogudeckoid CHUCTEMBI
xumuueckux ssiemeHTtoB JI. M. MenneneeBa. Ilepuonbl u rpynmbl. DUWYECKHUNA CMBICHT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JIEMEHTA.

Crpoenne aromoB. CoctaB aromHbIXx snep. M3ortombl. Onextponbl. CrpoeHue
ANEKTPOHHBIX 000J04YeK aTOMOB MepBbIX 20 XUMUYECKUX 31eMeHTOB [leproaudeckoil cCucTeMbl
J. U. MengeneeBa. XapakTepUCTHKAa XHUMHUYECKOTO 3JEMEHTAa IO €ro IMOJIOKEHUI0 B
[lepnonnueckoii cucreme 1. 1. Menneneena.



3aKOHOMEPHOCTH U3MEHEHUS PAINyca aTOMOB XUMUYECKHUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJNINYECKUX CBOMCTB MO TPYIIaM U IEPUOAAM.

3nauenue llepuognueckoro 3akona u Ilepuoanueckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB
JUIS pa3BUTUA HayKU U npakTuku. [[. . Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanenrnas (nonsipHas u HernoJIsipHasi) CBSI3b.
DJIEKTPOOTPULIATETBHOCTh XUMHUECKUX 3JIEMEHTOB. MlOHHAs CBS3b.

Crenenp  okucneHus.  OKHCINTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIponeccel
OKHCJIEHUS U BOCCTaHOBJIEHMsI. OKUCINUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

U3Y4Y€HHE O00pa3lOB BEIIECTB METAIIIOB M HEMETAJUIOB, B3aUMOJECHCTBUE T'MIPOKCHA
LIMHKAa C pacTBOpaMHU KHCJIOT M ILEJIOYEH, MTPOBEAECHUE OMNBITOB, WIIIOCTPUPYIOIIHUX MPUMEPHI
OKHCJINTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIUI (TOPEHHUE, PEAKLIUU PA3JI0KEHUS, COETUHEHUS).

Mesicnpeomemmuie céazu

Peanu3anus MexnpeaMeTHBIX CBA3EH NMPHU MU3YUYEHUHU XUMUHU B § KIIACCE OCYLIECTBIIAECTCS
yepe3 HCMOJIb30BaHUE KaK OOIIMX EeCTeCTBEHHO--HAYYHBIX IOHATUH, TaK W IOHATHH,
SIBJISIFOIIMXCS] CUCTEMHBIMHU ISl OTAEJIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOTO 1IHKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATHUS: HAaY4YHBIH (DaKT, THIOTE3a, TEOpHUs, 3aKOH,
aHanmu3,  CHHTE3,  Kiaccuukauusi,  IMEePUOAMYHOCTb,  HAONIOJACHHE,  HKCIEPUMEHT,
MO/IETUPOBaHUE, U3MEPEHNE, MOJIEIb, SIBJICHHE.

@dusuka: MaTepus, aToOM, DJJIEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKJIHJ, H30TOIBL,
PaZOaKTHBHOCTh, MOJIEKYJa, SJEKTPUYCCKHA 3aps], BEIIECTBO, TEJO, OO0BEM, arperaTHoe
COCTOSIHUE BEIEeCTBA, ra3, (pU3WYECKUE BEIUYMHBI, €AMHMIIBI U3MEPEHHUs, KOCMOC, ILIAHETHI,
3BE3161, ComHIIE.

buonorus: porocunres, neixanue, ouochepa.

l'eorpadus: armocdepa, runpochepa, MHUHEpaibl, TOpPHbIE MOPOJbL, IOJE3HbIC
HCKOIIaEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKas peakuust

Ilepnonnueckuit 3akoH. Ilepuoanueckass cucrema XuMHYeCcKHX dieMeHToB J[. .
MenaeneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XUMHUYECKUX
JJIEMEHTOB MEPBBIX TPEX IEPUOAOB, Kalus, KaIbLUs U UX COECJUHEHUM B COOTBETCTBUM C
I0JIOKEHHEM JIEMEHTOB B [lepuoinyeckoil cucteme U CTPOEHHEM X aTOMOB.

CTtpoeHue BelIeCTBa: BHUAbI XUMHUYECKOW CBS3U. THUIBI KPUCTAIIIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKH MU BHUAA XUMHYECKOU
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XMMHUYECKHE CBOWCTBA
BEILLECTB, OTHOCSIIMXCS K Pa3jIMYHbIM KJlaccaM HEOPraHMYECKHUX COEIMHEHUM, IeHETHYecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XMMHYECKHX peakLUui MO Pa3InYHbIM MpHU3HAKaM (110 YUCIY U COCTaBY
yYaCTBYIOIIMX B PpEAKIMH BEUIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHUCJICHHUS XHMHUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYacCTHIO KaTajau3aropa). DK30- U
SHAOTEPMHUUECKHE PEAKIIH, TEPMOXUMHUYECKUE YPAaBHEHUS.

[lonsiTHe o ckopocTu XxuMHUeckoi peaknuu. [ToHsTHe 00 0OpaTHMBIX U HEOOPATUMBIX
XUMUYECKHX peakuusax. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsatue o
karanuse. IloHsatne o XxumuueckoM paBHOBecHH. DakKTOpbl, BIHAIOIIME HAa CKOpPOCTbH
XMMHUYECKON pEeaKIMK U MOJI0KEHNE XUMUYECKOTO paBHOBECHSI.



OKUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMM, JJIEKTPOHHBIA OallaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HHE YpPaBHEHHH OKHCIUTEIbHO--BOCCTAHOBUTENIBHBIX
peaxiuii ¢ KCII0JIb30BaHUEM METO/1a HJIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHI U HEIIEKTPONUTHL. KaTnonsl,
aHUOHBI. MexaHM3M [HCCOIMAllMM BEUIECTB C pa3jIMYHbIMM BHJAMU XHMHUYECKOH CBS3U.
Crenenp aucconuanuu. CUIbHbBIE U CJIa0ble 3JIEKTPOJIUTHI.

Peakuun moHHOro oOMeHa. YCioBUS NMPOTEKAHMs PEAKUUl MOHHOIO OOMEHa, NOJHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHUsS peakiuil. CBoicTBa KHCIIOT, OCHOBAHMHA M COJEH B CBETE
IPEICTABICHUH 00 H3JIEKTPOJUTHYECKOW Iuccoumanuu. KadecTBeHHbIE peakIMUd Ha HOHBI.
[TonaTHE O TUIPONU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOZEIISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPTaHWYECKUX BELIECTB —
METAJUIOB M HEeMeTauloB (rpadura W aiMasa), CJIOXKHBIX BEIIECTB (XJIOpUAA HATpHS),
HCCJIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTHM XMMHMYECKONM pEakIMU OT BO3JIEHCTBUS pa3IMYHBIX
(akTOpOB, HCCIIEAOBAHUE SJIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLECCa JUCCOLUAINH
KHUCJIOT, IIeao4ed M coieil (BO3MOXKHO HCIOJIB30BaHUE BHUAECO MATEpUANIOB), IPOBEICHHE
OIBITOB, WJUTIOCTPUPYIOIIUX NPH3HAKU NPOTEKAHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHHe
ocajJKa, BBIJCJICHHE Tra3a, OOpa3oBaHHME BOJbI), OIBITOB, WUTIOCTPUPYIOIUX IMPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENIbHBIX peakuuil (TOpeHHe, peakUuu pas3iokKeHHs, COCAUHEHHMS),
pacro3HaBaHHE HEOPraHMYECKHX BELIECTB C IIOMOIIBI0 KAauyeCTBEHHBIX pEAaKIMi Ha HOHBI,
pelIeHne HKCIIEPUMEHTaIbHbBIX 3a/1a4.

HemertaJsibl M MX coeJUHEHUS

OOmast xapakrtepucTuka TrajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CTpoeHne W (U3NYECKHE CBOWCTBA IPOCTHIX BEHIECTB — TaJOTCHOB.
XUMHUYECKUE CBOMCTBa Ha NpuMepe xyopa (B3aUMOJEIHCTBHE C MeTajllaMH, HeMeTalljaMH,
menoyamu).  Xnopoogopoa. ConsiHasgs — KHCIOTa, XWMHYECKHE CBOWMCTBA, IOJIyYeHHeE,
npuMeHenue. JleiicTBue xjaopa 1 XJI0pOBOJOpO/ia Ha OpraHu3M desoBeka. BaxHeiue xmopuasl
U UX HaXO0XJICHHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3MUECKUe CBOICTBAa IPOCTHIX BEILIECTB —
KHUCJIOpOAa U cepbl. AJUIOTPOINHbIE MOJU(PHUKAIIMKA KUCIOPOJa U cepbl. XUMHUYECKUE CBOICTBa
cepel. CepoBogopos, CTpoeHue, (U3NYeCKHe M XHMHUYecKue cBoiicTBa. OKCHIBI cepbl Kak
MIPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, GU3NYECKHE U XUMHUYECKUE CBOICTBa
(oOmue Kak MpencTaBUTENs Kiacca KUCJIOT M creuuduueckue). XHUMUYECKHE pPEaKIMy,
JeKallie B OCHOBE IPOMBIIUIEHHOIO croco0a MOoJydeHHs] cepHOW Kuciothl. llpumenenue
cepHoi kucnoTsl. ColM CepHOM KUCIOTHI, KAUeCTBEHHAs peakuys Ha cyabdaT-uoH. HaxoxneHue
ceppl U €€ COEQUHEHHH B npupoAc. XHUMHUYECKOE 3arpsA3HEHUE OKpYXKalolleld Cpenbl
COEJIMHEHUSIMU Cepbl (KHCIOTHbBIE IOKIH, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapaktepuctuka 31eMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTENEHH OKHUCICHMA. A30T, pacIpOCTpaHEHHE B IpHUpoJe, (GU3NYECKHE WU
XUMHYeckre cBoiicTBa. KpyroBopor a3ora B npupoae. AMMHAK, €ro (pU3HUecKue 1 XuMHUUECKUe
CBOWCTBA, MOJyueHHe U nnpuMeHenue. Conu aMMOHHUS, UX (PU3HYeCKre U XUMHUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha HOHBI aMMOHUS. A30THasi KHCIIOTa, €€ IOJIyY4eHHE,
¢usnyeckue M XHMMHYECKHE CBOMCTBa (0OlIMe Kak TNpeACcTaBUTeNs Kiacca KUCIOT U
cnenupuyeckne). Mcnoiap3oBaHWE HHUTPATOB W COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX



ynoOpeHuil. XuMU4ecKoe 3arpsisHeHHEe OKpYKarolleld cpebl COeAMHEHUSIMH a30Ta (KUCIIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO3yXa, MOYBBI W BOAOEMOB). Docdop, ammoTpomHble MOIUPHUKAINNA
dbocdopa, puzndeckue u xumudeckue cpoiictBa. Okcup dochopa (V) u dhochopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOICTBa, mosyueHue. Mcmonb3oBaHue ¢ochaToB B KauecTBe
MUHEPATBHBIX yI00pEHUIA.

Obmas xapakTtepuctuka smeMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTpPOEHHS AaTOMOB,
XapaKTepHbIE CTENIEHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOJU(PHUKAINN, PACTIPOCTPAHEHUE B
npupoje, pu3ndeckne u XuMUYecKne cBoicTBa. Ancopomus. KpyroBopor yriepoaa B mpupoe.
Oxcupsl yriaepoaa, ux GU3NYecKUe ¥ XUMHUYECKHE CBOWCTBA, IEWCTBUE HA >KUBBIC OPTaHU3MBI,
MOJyYCHHUE W TIPUMEHEHHE. JKOJIOTMYECKHEe MPOOJIeMbl, CBs3aHHBIE ¢ okcuaoM yriepoaa (1V),
TUIOTE3a INI00AbHOTO MOTEIUICHHUs KJIMMaTa, MapHUKOBBIM 3(dexT. YronbHas KUcIoTa U €€
comu, UX (pu3MYecKre M XMMHUYECKHE CBOWMCTBA, MOJIyueHHWE W TpuMeHeHue. KauecTBeHHas
peaknusi Ha  KapOoHar-MoHBL. ~ Vcmomb3oBaHwe — kKapOOHaToB B OBITY, MEAMIIWHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO0351CTBE.

[lepBoHayanbHbIe MOHSATUS 00 OPTaHMYECKUX BEIIECTBAX KaK O COCIAMHEHUSX Yriepojaa
(MeraH, STaH, STHWICH, alETHJIEH, JTAaHOJN, TJWIEPHH, yKCycHas Kuciora). [Ipupomnsie
WCTOYHUKU YTJIEBOAOPOJOB (yroib, MPHUPOJAHBIM Ta3, HedTh), MPOAYKTHI HX HepepaboTKu
(6eH3uH), UX poJib B OBITY M MPOMBIIUICHHOCTH. [IoHATHE 0 OMONOrHYECKH BaXKHBIX BEIIECTBAX:
KHpax, Oelkax, YrieBoJaX — M HMX pOJM B JKU3HM 4YelloBeKa. MarepuaibHOE €IMHCTBO
OpPraHHYECKHUX M HEOPTaHMYECKHX COSTUHEHUIA.

Kpemuuii, ero ¢usndeckne W XUMHUYECKHE CBOWCTBA, TOJIYYEHHE M TPUMEHECHHE.
Coenunenus kpemHusi B mpupojge. OOmue mnpeactaBieHuss o6 okcuae kpemaus (1V) u
KpeMHUEBOH kucioTe. CHIIMKATHI, UX UCIIOIH30BAHKE B OBITY, B IPOMBIIIIIEHHOCTH. BaxHeiiime
CTPOUTETFHBIC MaTepUalibl: KEepamMHuKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. [Ipobiembr
0e30MacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3ydeHHe 00pa3loB HEOPTaHMUYECKUX BEUIECTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEIACHUE
KAaueCTBEHHBIX pEaklWi Ha XJOPUA-UOHBI M HAOINIO/ICHNE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (GU3MYECKUe M XUMHUYECKHE CBONCTBA TaJOreHOB W MX COCIUHEHHH (BO3MOXKHO
WCIIOB30BaHUE BHJICOMATEPHAJIOB), O3HAKOMIICHHE C OO0pa3laMu XJIOPHAOB (TaJIOTEHUIOB),
O3HAKOMJICHHE ¢ o0pa3uamMu cepbl M €€ COEIUHEHUSMH (BO3MOXHO HCIOJIb30BAHUE
BUJIEOMATEpHAIOB), HAONIOJIEHHE TMpollecca OOyrJIMBaHUSA  caxapa TMOJ JIEUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCJIOTHI, U3YyUCHUE XUMUYCCKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCIIOTHI, TIPOBEACHHE KAYECTBEHHOH peakiuu Ha cynb(ar-uoH U HaONIOJIeHHE MpHu3HaKa eé
MIPOTEKaHUs, 03HAKOMJIEHHE C (PU3MYECKMMM CBOMCTBAMHU a30Ta, gocdopa M MX COENMHEHUN
(BO3MOXHO HCTIOJB30BaHUE BUCOMATEPHAIIOB), 00pa3iaMu a30THBIX B (OCHOPHBIX yI0OpECHHIH,
MoJIyueHue, coOMpaHue, paclo3HAaBaHUE © HW3YYCHHE CBOICTB aMMHaKa, MPOBEICHUE
KAueCTBEHHBIX peakuid Ha HWOH aMMOHUsA U Qocdar-noH W U3YYCHHE TPHU3HAKOB HX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THON KHUCJIOTHI C MEAbIO (BO3MOXKHO
HCIIOJIb30BAaHNE BHUJEOMATEPUAIIOB), M3YyUEHUE MOJEIEN KPUCTAJUIMUECKHUX PELIETOK aiMasa,
rpaduta, ¢ymaepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpOIMU PacTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YTIIEM M YCTPOWCTBOM MPOTHBOra3a, MoJIy4eHHe, COOMpaHue, pacro3HaBaHUe
U M3y4YCHHE CBOWCTB YIJICKHCIIOTO Tra3a, NMPOBEJCHHE Ka4eCTBEHHBIX PEaKIMi Ha KapOoHAT U
CWJIMKAT-MOHBl W HW3Y4YCHHE TMPU3HAKOB HX MPOTEKaHUs, O3HAKOMJICHHE C MPOIYKIHei
CHWJIMKATHON TPOMBIIUICHHOCTH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/ad Mo Teme «Baxueime
HEMETAaJUIbl U MX COCAMHEHUS.



MeTaibl M X COeIUHEHUS

OOmass xXapakTepUCTHKA XHUMHUYECKHX DJJIEMEHTOB — METaUIOB HAa OCHOBAaHUU WX
nojoxxenus B [lepuoandeckoi cucreme xumuyeckux sneMeHToB J. . MenzaeneeBa u ctpoeHus
atomoB. CTpoeHue MerauioB. MeTramudyeckass CBSI3b M METAJUIMYECKas KpUCTAJIMYecKas
peméTka. DJNeKTPOXUMUYECKUM psAJ HaNpsHKeHUH MeTauioB. Dusnmyeckne M XUMUYECKHE
cBoiicTBa MeTayyioB. OOmIMe crnocoObl MotydYeHus MeTauioB. [IoHsATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT Kopposun. CIUiaBkl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHUE B OBITY M MPOMBIIIJICHHOCTH.

[{erounble MeTAILIBL: TIOJI0KEeHUE B Ilepronueckoi cucteMe XMMUYECKUX 3eMeHTOoB /1.
N. MenneneeBa, cTpoeHHEe MX aTOMOB, HaXxOXieHUE B npupoje. Ou3nueckue U XUMHUYECKUE
cBOiicTBa (Ha mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUIA.

[[{esrouHO3EMENBHBIE METAJUIBI MarHuid M KajabUui: IonoxxeHue B Ilepuoamueckoit
cucteMe xumudeckux 3neMmeHToB [[. M. MeHneneeBa, CTpO€HHE HX aTOMOB, HaXOXKIECHUE B
npupozae. Ouznueckne U XUMUYECKUE CBOMCTBA MAarHWs M Kajblus. Baxneiive coequHEHUS
KaJblus (OKCHJI, TUIPOKCU, coir). JKECTKOCTD BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomuHuii: nonoxkenue B llepuonnueckoi cucreme xumuueckux siaemeHTtoB J[. .
Menaeneesa, CTpoEHHE aTOMa, HaxoXAeHUEe B npupoae. Ouznueckne 1 XMMUYECKUE CBOMCTBA
aTIOMUHMS. AM(OTEpPHBIE CBOMCTBA OKCHIA U THIPOKCUIA AITFOMUHUSA.

Kenezo: mnonoxenue B llepuogumyeckoit cucreme xumuueckux osaemeHtoB JI. M.
MeHneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B npupoje. Pu3ndeckne U XUMUYECKUE CBOMCTBA
xkenesa. Oxcuasl, ruapokcuasl u coiu skenesa (II) u xenmesa (Ill), ux cocras, cBoiicTBa |
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pa3l[aMM METa/lIOB M CIUIaBOB, UX (PU3UYECKHMMH CBONCTBaMH,
W3Y4YEeHHE PE3YNIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIIONH30BAHHE BUACOMATEPHAIIOB),
O0COOCHHOCTEH B3aUMOJICHCTBHS OKCHJIA KaJbIUs U HATPHUS C BOAOU (BO3MOKHO HCITOJIb30BAHUE
BUJICOMaTEpPHAIIOB), HCCIIEJOBAaHME CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEeHUs JKeleza B
KUcioposie  (BO3MOXHO  HCIIOJB30BAaHHME  BUJIEOMATEpPUANIOB), MPU3HAKOB  MPOTEKaHUS
Ka4eCTBECHHBIX PEaKIMii HA MOHBI: MarHWs, KalbllMs, aTFOMUHUS, IIUHKA, *kene3a (1) u xenesa
(1), menu (1), HaOrOIEHUE ¥ OMMCAHUE TPOILIECCOB OKPAIIMBAHMS IJIAMCHU MOHAMH HATpPUS,
KaJlusl U KaJbIHs (BO3MOXKHO HCIIONB30BAaHUE BUIACOMATEPHAIIOB), HCCIEIOBaHNE aM(OTEPHBIX
CBOMCTB T'HJIPOKCH/IA aJIFOMUHUS U THIPOKCUA IMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 33/1a4 10
TeMe «BakHeliue MeTaibl U UX COSUHEHUS».

XuMus 4 OKpy:Kaomas cpeaa

BemectBa u Marepuainsl B MOBCEJHEBHOW KU3HU YellOBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKUX peakiuuii B ObITy. [lepBas moMomb NpU XUMHUYECKUX OXKOTrax u
OTPAaBIICHUSIX.

XuMUYecKoe 3arpsi3sHEHHE OKpY)KaoIel cpe/sl (MpeaenbHas JOMyCTHMasi KOHIIEHTpalus
Beriects, naiee — [1/1K). Poibs XxumMuu B pemieHun 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuit IKcnepumenm:

M3y4eHue 00pa3ioB MaTepuanoB (CTEKIIO, CIIJIaBbl METAJIIOB, TOJTMMEPHBIC MaTEPHAIIBI).

Mescnpeomemmnuie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3€H NPHU M3YYEHUHU XUMUHU B 9 Kilacce OCYLIECTBIISETCS
4yepe3 WCIMOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHUH, TaK U TOHATHI,
SIBJISTFOILIAXCSI CHCTEMHBIMU JIJIS OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.



OO0mue ecTecTBEHHO-HAYYHBIE TOHSATHUSA: HAYYHBIM (akT, TUIOTe3a, 3aKOH, TEOpus,
aHaIn3, CUHTE3, KJ1accuukanus, IEPUOJUYHOCTD, HaOIoIeHuE, OKCIIEPUMEHT,
MOJICITMPOBAaHUE, U3MEPEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBIN 3(PEKT, TEXHOTIOTHSI, MAaTEPHAIIBL.

®dusuka: Marepusi, aTroM, DOJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJI, H30TOIIbI,
PaaAOaKTUBHOCTD, MOJICKYJIA, BHGKTpI/I‘IeCKI/II\/JI 3apsn, IIPOBOIHUKU, MOJIYIIPOBOAHHKH,
TVDJICKTPUKH, (OTODIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, Ta3,
pacTBOp, PACTBOPUMOCTh, KPHUCTAJUTHUECKAss pPEMIETKA, CIUIaBbl, (U3UYECKUE BEITUYHHEI,
SVMHHMIIB H3MEPECHHS, KOCMUYECKOE TTPOCTPAHCTBO, IIAHETHI, 3BE3 161, COHIIE.

buonorusi: ¢orocunTte3, npixaHue, Ouocdepa, IKOCUCTEMa, MUHEPAIbHBIC YIOOPCHHS,
MUKPO3JICMCHTBI, MAKPO3JICMCHTHI, ITUTATCIIbHBIC BEIICCTBA.

l'eorpadusa: armocdepa, ruapocdepa, MHUHEpaAIb, TOPHBIE TOPOJABI, TOJE3HBIE
HCKOMaeMbIe, TOIJIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJbTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOTrPaMMbl OCHOBHOrO oOmiero oOpa3oBaHuUs
JOCTUT'AaKOTCA B X0O1€ O6y‘~IeHI/I$I XUMHUHU B CINHCTBEC y‘-Ie6HOI\/JI n BOCHHTaTeJ’IBHOfI NCATCIBbHOCTU B
COOTBETCTBUM C  TPAIUIMOHHBIMH  POCCHUCKAMH  COLMOKYJIBTYPHBIMH ¥  JIYXOBHO-
HpaBCTBeHHI)IMI/I OEHHOCTAMU, HpI/IHﬂTI)IMI/I B O6IH€CTBC HpaBI/IJ'IaMI/I nu HOpMaMI/I IIOBCACHUS U
CHOCOOCTBYIOT MPOIIECCAaM CaMOITO3HAHMSI, CAMOPA3BUTHS M COIMAIM3AINN 00YIarOIIHXCS.

JIMYHOCTHBIC PE3yabTaThl OTPAKAOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CI/ICTeMOfI ITO3UTUBHBIX HCHHOCTHBIX OpI/ICHTaIII/Iﬁ nu pacmnpeHI/Ie OIlbITa ACATCIIBHOCTHU Ha eé
OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOro BOCIUTAHUSA:

LICHHOCTHOTO OTHOLLIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACIIEAIMIO, MOHUMAHHs 3HAYCHHS XHUMHYECKOHW HAyKH B JKH3HH COBPEMEHHOTO OOIIECTBA,
CHOCOOHOCTH BIIaJIETh JOCTOBEPHON MH(OpMAIMei 0 MepeaoBhIX TOCTHKECHUSAX U OTKPBITHIX
MHPOBOW M OTE€YECTBEHHOW XHUMHH, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTpOWMCTBE
MHUpa U 00IIECTBA;

2) rpasKIaHCKOI0 BOCTIMTAHUSI:

MPEACTABICHUS O COMHAIBHBIX HOpPMax W MpaBHIaX MEKIMYHOCTHBIX OTHOIICHHWH B
KOJIJIEKTHUBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 0OIIIECTBEHHO TOJIE3HOIA,
y4eOHO-HUCCIIEIOBATEIbCKON, TBOPUECKOW H JAPYIMX BHAAX JEATCILHOCTH, TOTOBHOCTH K
pa3Hoo00pa3HOl COBMECTHOM JEATEIHHOCTH IPH BBIOJHEHUH yUCOHBIX, IIO3HABATEIBHBIX 3a/1a4,
BBIIIOJIHCHUM XHMHWUYCCKHUX 3KCHepI/IMCHTOB, CO3JaHUN y‘ICGHBIX HpOCKTOB, CTpeMHeHI/ISI K
B3aUMOIIOHUMAHUK W B3aMMOIIOMOIIIN B npouecce 3TOI>1 yqe6H0171 ACATCIIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEICHUE W TIOCTYINKHA CBOMX TOBApHINEH C TMO3WIIMKM HPABCTBECHHBIX U
MPaBOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUIN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSA

MHUPOBO33PDCHUYCCKUE  MPEICTABICHHS O  BCIIECTBE W XMMHUYECKOH  pEaKIH,
COOTBCTCTBYIOHII/IG COBpCMeHHOMy ypOBHIO pa3BI/ITI/I$I HaYKI/I U COCTABJIAROIIIHNC OCHOBy JJIA
MOHUMaHHWs  CYIIHOCTH HAy4dHOW KApTHHBI MHpa, NPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOIbBI, B3AUMOCBS3SIX UYEIIOBEKA C MPUPOIHOM CPENIOi, O POJIH
XHUMHUHU B ITIO3HAHUU DTUX 3aKOHOMepHOCTCﬁ;



[I03HABATENIbHBIE MOTHUBBI, HAIIPABICHHBIE Ha IIOJIyYEHHE HOBBIX 3HAHUN 10 XUMHH,
HeoOXoIuMble il OOBSACHEHUs HAOMIOAAEMbIX IPOLECCOB M SBJICHUM, MO3HABATEIbHOM,
MHGOPMALIMOHHOM M YNTATEIbCKON KYJIBTYphl, B TOM YHCJIE HaBBIKOB CAMOCTOSITEIbHON PabOThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JUTEpaTypoOl, JOCTYMHBIMH TEXHHUYECKUMH CpEICTBAMHU
MH(OPMAIIMOHHBIX TEXHOJOTUH;

UHTEepeC K OOYyYeHMIO M IO3HAHUIO, JIF0OO03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHONH M MCCIENOBATEIBCKON JIEATEIbHOCTH, K OCOZHAHHOMY BBIOOPY
HaIpaBJIEHHOCTH U YPOBHsI 00y4YeHHs B lajbHEHILIEeM;

4) ¢popMupoOBaHHUsI KYJbTYPbI 310POBbSI:

OCO3HAaHUE LEHHOCTH >KW3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 310pPOBBIO,
YCTAHOBKM Ha 3J0pOBBIA 00pa3 JKU3HU, OCO3HAHHME IOCIEACTBUM W HENpUATHE BPEIHBIX
NpUBbIUEK (YHNOTPEOJIEHUS aJKOTroJisi, HApPKOTHKOB, KYpEHHs), HEOOXOIUMOCTH COOJIIOJCHUS
npaBw 0€30IIaCHOCTH MpH OOpallleHuu C XMMMYECKHMHU BELIECTBAaMU B OBITY U pealbHOMN
KHU3HU;

5) Tpy10BOr0 BOCIIHTAHHUSI:

MHTEpEC K NMPaKTUYECKOMY M3YyUEHHUIO podeccuil u Tpyaa pa3indyHOro poja, yBakeHUE K
TPYAy W pe3ynbTaraM TpYNOBOW IE€ATEIbHOCTH, B TOM YHCIE Ha OCHOBE IPUMEHEHUS
NPEIMETHBIX 3HAaHUM 1O XHMMHHM, OCO3HAHHBIA BbIOOp HWHAMBHUIYAIbHOM TpPaeKTOPHU
MPOJOJKEHHUSI O0pa30BaHMUsS € YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMMH,
OOIIIeCTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHeUHONH NpogecCUOHATBHON AEATeNbHOCTH U
pa3BUTHsI HEOOXOAMMBIX YMEHHIA, TOTOBHOCTH aJIaITHPOBATHCS B MPO(ECCHOHAIBHON CPeIe;

6) 3K0JI0rM4ecKOro BOCHUTAHMS:

HKOJIOTHYECKHU IIesIecO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY KH3HU Ha 3emIe,
OCHOBE €€ CyIIeCTBOBAHMS, IOHUMAHHE IEHHOCTH 3I0POBOTO M 0e30macHOro obpasza >KH3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (U3MYECKOMY M IICUXMUYECKOMY 30POBBIO,
0CO3HaHME IIEHHOCTH COOJIIOICHHS MPaBUl 0€30MacHOrO MOBEICHUS U paboTe ¢ BEIECTBAMH,
a TaK)K€ B CUTYyaLUAX, YTPOXKAIOIINX 3J0POBBIO U JKU3HU JIFOACH;

CHOCOOHOCTH NPUMEHATh 3HAHMA, MOJy4YaeMble NPU U3YyYCHUHM XUMMH, Ui pEIIeHUs
3a/1a4, CBSA3aHHBIX C OKPYXKAIOLIEH IPUPOJHON CPENOH, I MOBBILICHUS YPOBHS YKOJIOTHYECKON
KYJIBTYpBl, OCO3HaHM IJ100aJIBHOIO XapaKTepa dKOJOIMUECKUX MPOOJIeM M MyTed UX peleHHs
IIOCPEJCTBOM METO/I0B XMMHH, SKOJIOTMUECKOIO MBILUICHHS, YMEHHsI PyKOBOJICTBOBAaTbCS UM B
II03HABATEIbHOW, KOMMYHUKATUBHOM Y COLIMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATbHI

B cocraBe MeTampeaMeTHBIX pPE3y/IbTAaTOB BBIACNIAIOT 3HAUMMBIE UId (OPMHUPOBAHHUS
MHPOBO33pEHHUs OOILIEHAYYHbIE MOHATUS (3aKOH, TEOpUs, MPUHIUI, THINOTe3a, (akKT, cUCTEMA,
Ipolecc, HIKCIEPUMEHT U APYroe.), KOTOPbIe MCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU4EOHBIX
IpeIMETax M MO3BOJISIOT HA OCHOBE 3HAHUU U3 ATUX MPEAMETOB (pOpMUPOBATH MPEACTABICHHUE O
LIEJIOCTHOM HayyHOW KapTHMHE MHpa, U YHHMBEpcajbHble ydeOHble NEHCTBUS (TIO3HAaBAaTEIbHbIE,
KOMMYHHUKATHBHbIE, PETYISTHBHBIE), KOTOpbIE OOECHEeYMBarOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4€OHOM eATeIbHOCTH.

Ilo3HaBaTebHBIC YHHBepcaIbHbIE YUeOHbIe 1eHCTBUSA

Ba3zoBble Jloru4eckue JeicTBUA:

YMEHUS MCIOJb30BaTh IPUEMBI JIOTUYECKOIO MBIIUICHAS IIPU OCBOCHUM 3HAHMM:
packpbIBaTh CMbICI XMMHUYECKMX IOHATHH (BBIEIATH MX XapaKTepHble IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C APYIMMHU MOHATUSAMH), UCTIONB30BATh MOHATHS U1 0OBSACHEHHS
OTHCNbHBIX ()AaKTOB M SIBJICHHWW, BBHIOMpATh OCHOBAaHUS M KPHUTEPHUU U Kiaccupukanuu



XMMHUYECKHUX BEIIECTB M XMMHUECKHUX PEaKIuil, yCTaHABIUBATh MIPUYMHHO-CJIC/ICTBEHHBIC CBS3H
MEXTy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTHUYECKHUE PACCYXICHUS (WHAYKTUBHBIC, ICTYKTUBHBIC,
10 aHAJIOTUH), JIeJIaTh BBIBOBI U 3aKIIIOUCHUS;

YMEHHE MPUMEHITHh B IMpOIecCe MO3HAHUS MOHATHS (MPEAMETHBIE U METANpPEAMETHEIC),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIOIB3yeMble B XHMHH, TPEOOPa30BHIBATH HIMPOKO
MpUMEHsSIEMbIE B XUMHH MOJI€JIbHbIC MPEACTABICHUS — XUMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYeckas (opMylia W ypaBHEHHE XHUMHUYECKOW peakluu — TPU pEeHIeHuH ydeOHOo-
MO3HABATEIBHBIX  3aJa4, C Y46TOM OTHX MOJCIBHBIX TMPEICTABICHUNA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHYECKHX BELIECTB U
XUMHYECKHUX PEAKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICJICTBEHHBIE CBSI3H U
MIPOTUBOPEYHS B U3yUYaE€MbIX IIPOIECCaX U SIBJICHUSIX.

basoBbie ucciienoBare/ibCKie AeHCTBUA:

YMEHHUE HCIOJIB30BaTh MMOCTABICHHBIE BOIPOCHI B KAa4eCTBE WHCTPYMEHTA IO3HAHUSA, a
TakKe B KayecTBE OCHOBBI g (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE NPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

MpUOOpPETeHNE OIbITa TO TUIAHWPOBAHHIO, OPTaHW3allMd W TPOBEICHUIO YYCHHYECKHX
JKCIIEPUMEHTOB, YMEHHE HAOIIOAAaTh 332 XOJJOM MPOIlecca, CaMOCTOSATEIbHO TPOTHO3UPOBATH €T0
pe3ynbrat, (GopMyIUpoBaTh OOOOMICHHUS W BBIBOJBI MO pE3yJlbTaTaM IPOBEIEHHOTO OIBITA,
WCCIIEZIOBAHUSI, COCTABIIATH OTYET O POJICITAHHON padoTe.

PabGora ¢ undgopmaumeii:

YMEHHE BBIOUPATh, aHATH3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3ITUIHBIX BHIOB
1 (hopM IpesICTaBICHHUS, TOJIYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (Hay4YHO-TIOMYJIsIpHAs JINTEepaTypa
XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHBIE T0cOOMs, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTHBOPEUYNBYIO U HETOCTOBEPHYIO HHPOPMAILIHIO;

YMEHHE MPUMEHSATH Pa3IU4HbIe METO/IbI M 3alIPOCHI IIPU MOUCKE U 0TOOpe HH(DOpMaLUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJIsI BBITTOJIHEHHUS yUYEOHBIX U MTO3HABATEIBHBIX 3a/1a4
OTIPEACIIEHHOTO THIA, MPUOOPETCHHE ONbITa B OO0JIACTH HCIOJIB30BaHUS HH()OPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYIbTYpOU aKTUBHOTO MCIIOJIB30BAHUS PAa3IHMUHBIX
MOWCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BBIOUPATh ONTUMANBbHYIO (OpMYy MpeCTaBICHHUS
nH(pOpMallUd ¥ WUTIOCTPUPOBATH peEIIaeMble 33Jaud HECJIOKHBIMU CXEMaMHM, JAHarpaMMaMu,
npyrumu popMamu rpaguky ¥ ©X KOMOMHALUSAMU;

yYMEHHUE HCIIONb30BaTh M aHATU3UpOBaTh B Tpolecce y4yeOHOW M HCCIeN0BaTENbCKON
NEeSTENbHOCTH HHPOPMAIIUIO O BIMSHUU MPOMBILIUIEHHOCTH, CEJICKOT0 X0341iCTBA U TPaHCIIOpTa
Ha COCTOSIHUE OKPY’KaIOIe NpUPOAHOI Cpeibl.

KoMMyHUKaTHBHBIE YHUBEpPCAIbHbIE YUeOHbIE /IeiiCTBHS:

YMEHMs 3aJaBaTh BOMPOCH (B XOJe Auamora M (WiaM) AMCKYCCHUH) IO CYIIECTBY
oOcyxmaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBITOTHEHUS
MPEITIOKEHHOM 3a/1a4H;

YMEHHUS MPEACTABIATH OTyYeHHBIE PE3yabTaThl TO3HABATENLHOM IEATEIbHOCTH B YCTHBIX
M THUCBMEHHBIX TEKCTaxX; JeNaTh NPE3CHTALUI0 PE3YJbTATOB BBIMOIHEHUS XHUMHUYECKOTO
JKCTIepUMeHTa (J1a00paTOPHOrO OIBITa, JA0OPATOPHOW PAOOTHI MO HCCICAOBAHHIO CBONCTB
BEIIECTB, Y4€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTrO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIHHON U
HCCJIEeIOBATEeNIbCKON JESITeIbHOCTH NPU PEIICHUM BO3HHMKAIOUIMX MpoOJieM Ha OCHOBE yuéTa
Oo0IIMX HMHTEPECOB W COTJIACOBaHUS MO3UIMK (0O0CYKAeHHs, OOMEH MHEHUSMH, «MO3TOBBIC



LITYPMBD», KOOPAWHALIMA COBMECTHBIX ACUCTBUM, ONPENEIEHUE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJIHEHHOU pabOTHI U IpyTHE).

PeryasiTuBHble yHHBepCcAJIbHbIE YUeOHbIE 1eHCTBHS:

YMEHHME CAMOCTOSITEIBHO ONPENEIATh LENU AEATEIbHOCTH, IJIaHUPOBATh, OCYILECTBIIATD,
KOHTPOJIMPOBaTh W TNPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAEATEIbHOCTb, BBIOMPATH
HauOosnee dddexkTuBHBIE CHOCOOBI pemIeHWs Y4YeOHBIX M IO3HABATENBHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATH MPEIJIOKEHHBIM aJFOPUTM JNEUCTBUH NpU
BBIMIOJTHEHUM 3aJaHUN ¢ Y4E€TOM TMOJY4YEHHs] HOBBIX 3HAHMM 00 H3y4yaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIHIX, OLICHUBATh COOTBETCTBUE MOTYYEHHOTO PE3yNbTaTa 3asBICHHON LIeJH,
YMEHHE HCII0JIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaraeMble B YCIIOBUH 3aJaHUM.

NPEJMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pe3yabTaTOB IO OCBOEHHIO O0S3aTENBHOIO COJCpPXKAHUS,
YCTAaHOBJICHHOTO JaHHOW (enepaiibHOM paboyell MNporpaMmoid, BBIACIAIOT: OCBOCHHBIC
oOyyarolMMUCSl Hay4HbIE 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUH, creuududeckue s
NpPEeIMETHON 00nacTH «XUMUS», BUIBI JEATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHHS, €ro
HHTEpIIpETAlMK, TPEOOPa30BAHNIO U IPUMEHEHHUIO B Pa3JIMUHbIX YUEOHBIX U HOBBIX CUTYalIHsIX.

K konny oOydeHus B 8 kjacce mpeIMeTHbIE pe3ybTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD Yy OOYUAIOLIUXCS YMEHHIA:

® pacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUN: aTOM, MOJIEKYJa, XUMHUYECKUN
JIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOJAHAs U
HEOJIHOPO/IHAsA), BAJEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYyJIspHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHAas Macca, MaccoBas [OJIi XUMHUYECKOTO
AJIEMEHTAa B COEJUHEHHM, MOJISIPHBIM O0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
ANIEKTPOOTPHULIATETILHOCTD, CTETIEHb OKUCIICHHSI, XUMUUECKas peakiius, KjIacCuPpUKaIus
peakLuii: peakuy COEIMHEHNUs, PEaKLIUU Pa3JI0KEHNs, PEAKIIMH 3aMELICHUs, PEaKLIUH
oOMeHa, 9K30- ¥ SJHJOTEPMUYECKHIE PEAKIHH, TETUIOBOH Y QEeKT peakiuu, sIpo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTaib, pajuyc aromMa, XMMHYecKas CBS3b,
NOJISIpHAs M HEMOJsIpHAs KOBAJEHTHAs CBA3b, MOHHAS CBsI3b, WOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi J0JIsl BelllecTBa (IIPOLEHTHAsE KOHLEHTpPallKs) B PaCTBOPE;

® WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHMYECKUX MOHSATHH U NPUMEHSATH 3TH
MOHSITUS IIPU ONMCAHUM BEILECTB U UX IPEBPAILCHHUIA;

® UCHOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJsi COCTaBieHHs (OpMYya BELIECTB U
YPaBHEHUN XUMUYECKUX PEaKIUH;

® ONpeaessATh BAJCHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BEIIECTB K
OnpesieIEHHOMY KJIacCy COeIMHEHMH 1o QopMmylaMm, BHJI XUMHYECKOW CBS3U
(xoBaJIeHTHas! M1 MIOHHAs) B HEOPraHUYECKUX COETMHEHUSX;

e packpeiBath cMbicn I[lepuoanueckoro 3akona J[. . MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAHHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nosiockeHuss B Ilepuonuyeckoil cucreme, 3aKOHOB COXPAaHEHHS MacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYE€HHsI, 3aKOHa ABOraJpo;

® ONUCBHIBATh W XapakTepu3oBaTh TalOnuuHyio ¢opmy Ilepuonnyeckoil cucreMsl
XMUMUYECKHX 3JIEMEHTOB: pa3lnyaTh MOHATUS «TJaBHas mnoAarpymnma (A-rpynma)» u
«mobounass noxarpynna (b-rpymnma)», manele ¥ OOJbIIME NEPUONBI, COOTHOCUTH
00o3HayeHus1, KOTopele umeroTcst B Tabmuue «lleprognueckas cuctemMa XUMHYECKHX
anemeHToB [[. 1. MenneneeBay ¢ YMCIOBBIMH XapaKTEPUCTHKaMH CTPOEHUS aTOMOB



XAMHUYECKUX DJIEMEHTOB (COCcTaB M 3apsa sApa, oO0Ilee YHUCIO JJIEKTPOHOB U
pacrpeieliCHIe UX 110 JIEKTPOHHBIM CIIOSIM);

KJIaccu(DUIUPOBATh XUMHUYECKUE JICMEHTBI, HCOPTaHMUYECKUE BEIIECTBA, XMMUYCCKUE
peaKkurun (HO YUCIy U COCTaBy YYAaCTBYOIIHMX B pC€aKOWM BCHICCTB, IO TCIIJIOBOMY
sddekry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMUMHYECKHE CBOWCTBA BEIIECTB PAa3THYHBIX
KJIAaCCOB, TMOJTBEpXJas ONHCAHWE MPUMEPAMU  MOJICKYISPHBIX  ypaBHCHHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

MPOTHO3UPOBATh CBOMCTBA BENIECTB B 3aBUCHMOCTH OT MX Ka4eCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IPOTEKAHUSA XUMUYECKUX IPEBPAILLECHUN B PA3JINYHBIX YCIOBUSAX;
BBIYHUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJTF0 XUMUYECKOTO AJIEMEHTa 1Mo (PopMyIie COeTUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUYETHI [0 YPABHEHHUIO XMMHUYECKON pEeaKIuu;

MNPUMCHATH OCHOBHBLIC OIICpalun MBICIIUTEIILHON ACATCIIBHOCTH — aHaJIu3 U CHUHTEC3,
cpaBHEHHE, 0000IICHUE, CUCTEMATH3aINIO0, KIacCU(DHUKAIIMIO, BBIABICHHE MPUYUHHO-
-CTIEZICTBEHHBIX CBSI3€H — JJI1 M3YUEHHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIUH,
€CTCCTBCHHO-HAYYHbIC  METOJbI ~ TO3HAHWsI  —  HAONOJeHWe,  HW3MEpeHHe,
MOJICIIUPOBAHUE, IKCIICPUMEHT (peasbHBIN 1 MBICJICHHBIH );

CJIeI0BaTh IMpaBWJaM TIOJb30BAaHUS XMMHUYECKOH MOCYIOM H  J1abopaTOpHBIM
000pyIOBaHMEM, a TaKXKe NpaBUIaM OOpallleHUs C BEIMIECTBAMHU B COOTBETCTBUH C
WHCTPYKIIUSIMU TIO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTMBITOB IO TOTYYEHUIO
U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOAA M KHCIOPOJA), MPHUTOTOBICHHIO
pPacTBOPOB C OMpPEeIEHHON MacCOBO J0Jel pacCTBOPEHHOTO BEIIECTBA, TNIAHUPOBATH
U TIPOBOJIMTH XUMHUYECKHE DKCIIEPUMEHTHI M0 PaCIO3HABAHUIO PACTBOPOB IETOUYeH U
KHCJIOT C TIOMOIIIBIO HHIUKATOPOB (JTAKMYC, PeHOIPTAIICHH, METUIIOPAHK U APYTHUE).

K konny oOydeHus B 9 kJjacce mpeIMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCSI YMEHHUIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHATHI: XMMHYECKHHA DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKHMCIICHMS, XUMHUYECKas peakuus, XUMUYECKas
CBSI3b, TEIUIOBOU 3(h(eKT peakiuu, MOJib, MOJISIPHBIH 00BEM, PacTBOP, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAsl JUCCOLMAIMUs, peakUud HMOHHOrO OOMEHa,
KaTaJn3aTtop, XMMHUYECKOE paBHOBEcHe, OOpaTHMble M HEOOpaTUMBble peakLuH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLUU,  OKHUCIMTENb,  BOCCTAaHOBUTEID,
OKHUCJICHHE M BOCCTaHOBJIEHHE, aJIOTPONus, amM(pOTEepHOCTb, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HWOHHAs, MeTaJUIMYecKas), KpUCTAUIMYecKas pemeéTka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOM PpEaKUUH, IPEAEIbHO JOIIyCTUMAst
koHueHrtpanus [1/IK Bemectsa;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMWYECKUX IOHATHUM M MPUMEHATH JTU
MIOHATUS ITPU ONMCAHUM BELIECTB U UX NIPEBPALICHUN;

UCTOJIb30BaTh XUMHMYECKYIO CHUMBOJMKY JJIsl COCTaBlIeHHMS (OpPMYJT BELIECTB U
YPaBHEHUN XUMHYECKUX PEAKIUM;

OIPENEIATh BAJIEHTHOCTb U CTENECHb OKHUCJICHUS XUMUYECKHX JJIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOIO COCTaBa, INPHUHAMIECKHOCTh BEIIECTB K ONPEACIEHHOMY
KJlaccy coellMHeHMH Mo (opmynam, BUJ XMMHUYECKOH CBs3U (KOBaJEeHTHasi, MOHHa,
MeTaJlJIn4yecKasi) B HEOPraHWYECKUX COEAMHEHMAX, 3apsii HMOHAa 10 XUMHYECKOH



dopmyre, xapakrep cpelbl B BOAHBIX PAaCTBOpPAaX HEOPraHWYECKHX COETWHEHMH, THUI
KPUCTAJTIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [lepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHHWE: ONMCHIBATh M XapaKTepu30BaTh Tadbmuunyo ¢opmy [leprnonndeckoit
CHUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJ1aBHas noiarpymma (A-
rpymna)» u «mnobouyHass mnoxarpymnmna (b-rpynma)», manele u Oonblive NEpUOJBI,
COOTHOCUTH O00O3HAuU€HHUs, KOTOpbIE MMEIOTCSI B MEpUOAWYECKOM Tabmuie, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsiz sizpa, o01ee YuciIo AIEKTPOHOB M paclpeieNieHHe UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTH B W3MEHEHHU CBOWCTB DJIEMEHTOB U HUX
COEIMHEHUH B Mpenenax MajblX MEepUOJIOB U TJIABHBIX MOATPYHI C y4ETOM CTPOCHUS
UX aTOMOB;

KJ1acCU(UIUPOBATh XUMHUYECKHUE AJIEMEHThI, HEOPraHUYECKHE BEIeCTBA, XUMHUYECKUE
peakuuu (110 YUCIy M COCTaBy YYacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
s dexTy, Mo NBMEHEHHUIO CTENICHEH OKUCICHUS XUMUYECKHUX JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) oOOHIMEe W crneur(puyeckue XMMHUYECKHe CBOMCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, MOATBEPK/Aasi OMMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUN;

COCTaBJISITh YPABHEHUS DJICKTPOJIUTHUYECKON JUCCOLMALIMU KHUCIIOT, IIET0YEeH U COJIEH,
MOJIHBIE M COKpAIIEHHbIE YPAaBHEHUS peaklMii HIOHHOTO OOMEHa, YypaBHEHMS peaKlui,
MOJATBEPXKJAIOIIUX CYLUIECTBOBAHME TE€HETUYECKOM CBSA3M MEXAYy BELIECTBAMU
pa3IMYHBIX KJIACCOB;

pPacKphIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUI MOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajaHca STUX PeaKiuii;

IIPOrHO3MPOBATh CBOWCTBA BEILIECTB B 3aBHCHUMOCTH OT UX CTPOEHHS, BO3ZMOXHOCTHU
MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUN B Pa3INYHBIX YCIOBUSX;

BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3JIeMEHTa 10 (popMysie COeTuHEHHs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPAaBHEHUIO XUMHUECKON pEaKIMH;

coOmofaTh MpaBuia TOJb30BAaHUS XMMHUYECKOM TMOCyIod U JabOpaTOpHBIM
000OpyIOBaHUEM, a TaKKe MpaBHUia OOpAIICHUS C BEUIECTBAMH B COOTBETCTBUH C
MHCTPYKIUSMHU IO BBIIOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OINBITOB 10 MOJIYYEHHUIO
U cOOMPaHMIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTJIEKUCIIOTO ra3a);

IIPOBOJIMTH PEAKIMH, MOATBEP)KAAIONINE KaYECTBEHHbBIN COCTaB Pa3IMYHBIX BELECTB:
pacro3HaBaTh ONBITHBIM NYTEM XJOopuia-, OpoMua-, Moaua-, kKapOoHat-, ¢ocdart-,
CWIIMKAT-, Cyab(aT-, THIPOKCUA-UOHBI, KATHOHbBI AMMOHHMS M HWOHBI HM3yYCHHBIX
METaJJIOB, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPTraHMUECKHUX BEIIECTB;
IIPUMEHSATh OCHOBHBIE OINEpAlMM MBICIUTEIBHON NEATEIbHOCTH — aHAJIW3 M CHHTE3,
CpaBHEHHE, 0000IlEeHHEe, CUCTEeMAaTHU3alMI0, BBIABICHUE MPUUYMHHO-CIIEACTBEHHbIX
CBSI3€M — JUISl U3YyYEHMS CBOMCTB BELIECTB M XUMHUYECKHUX PEAKLUUW, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJeHWEe, W3MEPEHUEe, MOJEIUPOBAHUE,
HKCIIEPUMEHT (peabHbIN U MBICIICHHBIH).



TEMATUYECKOE INTAHUPOBAHUE

8 KJIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edsoo0.ru/7f41837¢

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonstre o kucmorax 3 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



https://m.edsoo.ru/7f41837c
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[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Mennene-esa. CTpoeHue aroma
XuMuyeckas CBS3b. Eu6 10K
nOINOTEKA
3.2 OxuenuresnsHo- 8 https://m.edso00.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmiorexa LIOK
p P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [IOK
' PYIHRE ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso0.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckne
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
1 [Ipenmer xumuu. Poib XuMuu B )KU3HU 1 bu6mmoreka [IOK
yesnoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
2 [lonstue o MeToax NO3HAHUS B XUMUU 1 bubamorera LOK
A https://m.edsoo.ru/ff0d227e
IIpakTueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPHH U PUEMBI 1 bubnnorexa [IOK
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTtele BemecTBa M cMecH. CriocoObl bubnuorexa [IOK
4 . 1
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 bubmmorexa [IOK
. N PHMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOM COJIN)»
bub6nuorexa [IOK
A 1
6 TOMBI H MOJICKYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE dJIEMEHThI. 3HAKH 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubamorexa [OK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubamorera LOK

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
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3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB.

bu6mmoreka [IOK
10 X .B
umiriecKas popmyna. Baneurocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OTtHOcuTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OTHOCHUTENIbHASL MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J19 XHUMHAYECKOr0 bubnunorexa LIOK
3JIEMEHTa B COEAUHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bu6mmoreka [IOK
MounspHas macca https://m.edsoo.ru/ff0d5230
14 OuU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [IOK
XuMu4eckas peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haku 1 ycaoBuUs NIPOTEKaHUS bubnnoreka [IOK
15 .
XAMUYECKHAX PEAKINN https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnmnoreka [JOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Breruucnienus: koanuecTBa, MacChl
17 BEILIECTBA [0 YPABHCHHSIM XHMHYECCKUX bubmorexa LOK
o . P https://m.edsoo.ru/ff0d5708
peakIuit
Knaccudukanms XuMH4ecKux peakiuit
18 (coenuHeHMS, Pa3I0KEHUS bubamorexa [OK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIlIeHus, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHukIonenuct. O000IeHne bubmorexa LIOK
' B https://m.edsoo.ru/ff0d40c4
cHCTeMaTH3aIis 3HaHUH
20 Konrponsnas padora Nel no reme bubnnorexa [IOK
«BellecTBa 1 XUMHYECKUE PEAKIIUMY https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech rasos. Cocras bubmmorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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IIPOCTOC BEUIECTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKuy OKUCTICHUS bubmmorexa [IOK
poAa (peatdt ’ https://m.edso0.ru/ff0d4614
ropenue). [louarue 06 okcumax
CriocoOblI IMOJIyYeHHUsT KHCII0pO/ia B
23 1a00paToOpHH }I;qn OMI)IIHJ'IerHOHCTI/I bubmorexa LIOK
PATOPHIL M TIp ' https://m.edso0.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoit 3¢ ekt xumMuueckoit
24 peaKIu, MOHATHE O bubmuorexa [IOK
TEPMOXUMHUYECKOM YPABHEHHH, DK30- U https://m.edsoo.ru/ff0d4790
IHIOTEPMHUECKHUX PEAKITHIX
TorumBo (HedTh, yroiab U METaH).
25 3ar 513He1§ne(11;03 . a, croco0bI )ero bubmmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEOTBPAILICHHSI
[IpaxkTrueckas padora Ne 3 o Teme
26 «[lomy4enue u cobupanue KHUCIopoia bubamorexa [OK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTBY
97 Bonopoa — anemeHT u mpocToe bubmuorexa [IOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 duU3nUeCKUEe U XUMUUYECKHE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nunorexa [IOK
29 Honsrie 0 KucII0TaX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToTy4eHHs BOJ0OPO/Ia B bubnmnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme
bu6nuorexa [IOK
31 «ITonyueHnue u coOupanue BoIOpPoOa,

W3Yy4YEHUE €r0 CBOKCTBY

https://m.edsoo.ru/ff0d4f42
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Moutsipablii 00bEM Ta30B. 3aKOH

bubmuorexa [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOJIMYECTBA

33 BCIIECTBA ra3a I10 €ro N3BECTHOM bubmorexa LIOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WU 00BEMY
Brruncienus o0bEMOB ra3oB 1o

34 ABHCHMIO peaKI[UHM Ha OCHOBE 3aKOHA bubmorexa HOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHH Ta30B

35 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [lorsTie 00 bubmuorexa [IOK
HMHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurtenb. HacwieHHbIe

37 U HI;HaCI)I peHHLIIe) ACTBOPBI MH:ICCOBaﬂ bubmorexa LHOK

m p PEL. https://m.edsoo.ru/ff0d5b40
JTOJISI BEIIECTBA B PACTBOPE
IIpakTueckas padora Ne 5 o Teme
«IIpuroroBiieHrEe pacTBOPOB C bubnnorexa [IOK

38 R . o .

OIPEIENIEHHON MacCOBOM JONEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»

39 KonTponbHas padora Ne2 o Teme bub6nmoreka [IOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
OKcHbl: COCTaB, KiIacCupUKaIus, bub6nuorexa [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX brbmiorexa LIOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: cOCTaB, KiIacCU(pUKAIIHS, bu6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [lonyyeHnue u XUMHUYECKUE CBOICTBA bubnmoreka [JOK
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukaus, bu6nmoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue 1 XuMU4ECKHE CBOWCTBA bubmmorexa [LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpA,
46 CHOCO(61>II) o1 )eHI/ISI XHMHquKHe bubmorexa LIOK
. i ’ https://m.edso00.ru/00ad9474
CBOICTBa
[Ipaktrueckas padora Ne 6. Permenue
JKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmorexa LIOK
47
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edso0.ru/00ad9b7c
COEJIMHEHUI»
48 ['eneTnueckas CBsI3b MEXAY KJIaCCAMU bubnmoreka [JOK
HEOPraHMYECKUX COEIUHEHUN https://m.edso0.ru/00ad9a50
bubmuorexa [IOK
49 O06o001eHre U cucTeMaTU3aIus 3HaHUH
. . https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX bubmmorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COCIMHECHUI
[lepBbie MOMBITKY KIACCU(PUKAITUU
51 XUMUYECKHX dyeMeHTOB. [loHsATHE O bubmmorexa [JOK
' https://m.edso0o.ru/00ad9ffa
TpyIIax CXOAHBIX JJIEMEHTOB
[Teproanueckuii 3aKOH U
52 [lepromnueckas cuCTeMa XMMHUYECKUX bubmorexa LIOK
p https://m.edsoo.ru/00ada52¢
anemenToB . 1. MenaeneeBa
bubmuorexa [IOK
53 [lepuopl, rpynmbl, TOATPYIIITHI 1

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
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Crpoenune atomoB. CocTaB aTOMHBIX

bubmuorexa [IOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0YEK
55 aToMOB 3J1IeMeHTOB [lepuonnueckoit bubmorexa LOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepUCTHKA XUMHUIECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubmuorexa [IOK
[Tepuoanueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpaeneesa
3nauenue [leprnoandeckoro 3akoHa aJist
pa3BuTHs HayKu U nipaktuku. [1. U. bubnmnoreka [JOK
57 N
MenneneeB — y4E€HBIN, IEAATOT U https://m.edsoo.ru/00ada96e
rpa)kIaHUH
DNEeKTPOOTPULIATEIIBHOCTh AaTOMOB bubmmorexa [IOK
58
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [IOK
59 Honmas xiirieckas coisp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMU4eCKas bubmmorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKAst bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nunorexa [IOK
62 CreneHb oKHCICHHA https://m.edsoo.ru/00adae28
63 OKUCIUTENHbHO-BOCCTAHOBUTEIbHbBIC bubmuorexa [IOK
peakuuu https://m.edso00.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIU bubmmorexa [JOK
https://m.edso00.ru/00adb076
65 KontponbHas pabota Ne4 o teme bubnuoreka [IOK
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«CTpOGHI/IC aTomMa. XNMMHYECKas CBI3b)»

https://m.edsoo.ru/00adb486

66 PesepBHblii ypok. O60011eH1Ee 1 1 bubmmorexa LIOK
cucTeMaTH3anus 3HaHUN https://m.edso0.ru/00adb33c
67 Pezepublil ypok. O60011eHNE U 1 bubmmorexa [IOK
cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHblii ypok. O60011eHE 1 1 bubnmorexa [IOK
CUCTEMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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9 KVIIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero U3y4yeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypcsl
Ilepnonueckuii 3aKOH.

1 Ilepnonnueckas cucrema 1 bub6mmorexa [IOK
XUMHUYECKUX 31eMeHTOB [I. W. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 bubmorexa LIOK

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

3 Knaccudukanus m HoMeHKIaTypa 1 bubmuoteka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMudeckoi CBSI3M M THITHI 1 bubnuorexa [IOK
KPUCTAJTIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme

5 «IToBTOpeHue u yriayoaeHue 3SHAaHUH 1 1
OCHOBHBIX Pa3/€JI0B Kypca 8 Kiaccay

6 Krnaccudukanus XuMHIecKux 1 bubnnorexa [JOK
peaKuurii o pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMUYECKOMN

7 eakiuu. [IoHATHE O TOMOT€HHBIX U 1 Bubmorexa IIOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHUSIX
[lonsiTHe 0 XUMHUYECKOM PAaBHOBECHH.

bu6nunorexa LIOK
8 @dakTopbl, BAUSIOIINE HA CKOPOCTh 1

XUMHYECKOU PCaKIMU A ITOJIOKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHUYCCKOI'0O PaBHOBCCHA

OKHCITUTEIIBHO-BOCCTAHOBUTEIBHEIC

bubnuorexa [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTUYECKON
10 rncconuanmu. CUiIbHbIE U ci1a0ble Bubmaorexa ITOK
A HHATLIH. https://m.edsoo.ru/00adcd68
AIIEKTPOIUTHI
11 HMouuble ypaBHEHUS PEAKIINN Bubmiorexa ITOK
yp peaxtl https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUI Bubmorexa ITOK
pvn https://m.edsoo.ru/00add5d8
00 2JEKTPOIUTUYECKON TUCCOITHAIIUN
XMMHUYECKUE CBOUCTBA COJIEU B CBETE
13 [IpeICTaBICHUN 00 Bubmaorexa ITOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUUECKON JUCCOLUAIIUU
14 ITonaTrue o ruapoIN3€e coJIen bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O0600611eHe U cUCTEMaTH3alIUs bu6mmorexa [IOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perenue 3kcnepuMeEHTATBHBIX bubmaorexa LHOK
p https://m.edsoo.ru/00addbfa
3agauy
Konrponsnas padora Ne2 o reme
17 «DIIEKTPOIUTUYECKAS TUCCOLIHAIAS bubmmorexa [OK
b a TRHAITHA. https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
O01asg xapakTepUCTUKA I'aJI0r€HOB.
18 Xuﬁnqecxie CBgﬁCTBa Ha IIpUMEDE Bubmaiorexa ITOK
P P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. ConsiHast KUCIIOTa, bubnnorexa [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
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XUMHYECKHE CBOMCTBA, IIOIy4CHHE,
IIPUMEHEHNE

https://m.edsoo.ru/00adel104

[Tpaktuueckas padora Ne 2 o Teme

bu6nunorexa LIOK

20 «ITomydyeHne CONIHOM KHCIOTHI,
y . . https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOMCTBY
Breruucnenus mo ypaBHEHUSAM
21 XUMUYECKHUX PEaKIUid, €CITU OJIUH U3 bubmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
29 OO01mas xapaKTepUCTHKA JIEMEHTOB bubnmoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIMY CEPBI.
23 Haxoxnenue cepbl 1 €€ cOeIMHEHUI bu6muoteka [IOK
B IIpUpoOJe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopo1, CTpOCHHE, bu6nunorexa [IOK
24 .
bu3HYECKre U XUMUIECKUE CBONCTBA https://m.edso00.ru/00ade802
Oxkcuabl cepol. CepHast KUCHOTA,
25 (bI/ISI/I‘IeCKI/IIe) u xmfl/lquKHe CBOMCTBa bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHHE
XHUMHUYECKUE PEAKLIUH, JICKAIINE B
OCHOBE MIPOMBINIICHHOTO CIIoco0a
26 MOJTYyYEHHS] CEPHOM KUCIIOTHI. bubnuotexa [IOK
XUMHUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYXaroIlel cpeibl COeAMHEHUSIMHU
cepsl
97 Brruucnenue MaccoBol J0JIM BBIXO/a bu6mmoreka [IOK
MPOJIYKTa PEAKIINN https://m.edsoo.ru/00adec8a
28 OO0mas XxapaKTepUCTHKA dJIEMESHTOB bu6mmoteka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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V A-rpynmsl. A30T, paclipoCTpaHEHHE
B IIpupojie, Gpuznyeckue u
XUMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nUecKue u

bubmuorexa [IOK

29 XUMHUYECKHUE CBOWCTBA, MOTYYCHUE U
’ yi https://m.edso00.ru/00adf004
pUMEHEHHE
[IpakTueckas padora Ne 3 o Teme
30 «ITonydyeHne aMmmuaka, U3y4eHue ero bubmmorexa [IOK
. I > 133 https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ hpusnueckue u bubnmnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcrnonb3oBaHue HUTPATOB U COJIEN
aMMOHHSI B KQU€CTBE MUHEPATBbHBIX

32 00peHmit. XUMHYECKOE bubmorexa OK
yAoop ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYXKAIOICH CpeIbl
COCTMHEHUSIMU a30Ta
docdop. Oxeun dpocdopa (V) u

33 cpoc:il))o pHaﬂ KI/ICJ'I((I))Ta (bQ)IEIaH(qe)CKHe u bubmmorexa [IOK

p o https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, IMOJTy4YeHHE
Hcnonb3oBanue (ocdatos B

34 KaueCTBE MUHEPATbHBIX YIOOpEHUH. bu6muoteka [IOK
3arps3HeHue IPUPOTHOMN Cpeibl https://m.edsoo.ru/00adfc20
dbocdaramu
Vraepon, pacrpocTpaHeHUE B

35 npu E e (1;)1/131/1{,160;1’46 U XUMHUYECKHE bubamorera LOK

p P AC https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcupel yriaeposaa, ux GuU3ndeckue u bubnmoreka [JOK

XUMUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOrHYECKHE MPOOIEMBI,
cBsi3aHHBIE ¢ OKcHoM yriepoaa (1V)

37 VYronbpHas KUciioTa u €€ cou bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢
[TpaxkTrueckas padora Ne 4 o Teme

38 "[Tomyuenune yriaekucioro rasa. bubnmoreka [JOK
KadectBennas peakuus Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHavanbHbIe MOHATHS 00
39 OpraHUYECKHUX BEIIECTBAaX KaK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUIX YTiIepoaa
40 Kpemuuii u ero coenunenust bubmorexa HOK
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubmuorexa [IOK
«BaxHeHmme HeMeTaluTbl U UX https://m.edsoo.ru/00ae0bf2
COCJTUHECHUS»

Konrtponsnas pabora Ne3 o reme
42 «Bakneimme HeMeTauTbl U UX bubmorexa LIOK
https://m.edsoo.ru/00ae0e18
COCTMHEHUS
OO6m1as XapaKTepPUCTUKA XUMHUYECKUX
3JIEMEHTOB — METaJJIOB.

43 Merannueckas CBsi3b U bu6mmoreka [IOK
METaJINYeCKasi KpUCTAITAYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.

. bu6nuorexa [IOK

44 DIEeKTPOXUMHUYECCKUN PSIIT

HanpsH>KeHUH METaJlIOB

https://m.edso0.ru/00ael1156
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OO6m1re crnocoObl MOTyYeHUs
MetaiuioB. CruiaBel. BerauciieHus mo

45 aBHCHHUIM XHMHWYCCKUX pEaKITHit bubmorexa HOK
yp peatiui, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPKHUT
IpUMECH
46 IloHATHE O KOPPO3HH METAIIOB bubmorera [JOK
pp https://m.eds00.ru/00ae1278
bubmuorexa [IOK
47
[HemonEie MeTatEL https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJus https://m.edso0.ru/00ael14b?2
49 [IlenouHO3eMENBHBIE METAJIIIBI — bubmuorexa [IOK
KaJIbIUA 1 MarHui https://m.edsoo.ru/00ael15e8
50 Baknerinme coeIMHEHUS KaIbIIUs bubmorera [JOK
A A https://m.edso0.ru/00ae15e8
51 O060011IEHNE U CUCTEMATH3AIHS
3HAaHUH
JKécTkocTh BOABI M CLIOCOOBI €6 bu6mmoreka [IOK
52
YCTpaHECHUS https://m.edso00.ru/00ae1886
[IpaxkTrueckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOJIBI U METOJIBI €8 bubmorexa IOK
" https://m.edso0.ru/00aelae8
yCTpaHEHUS
bu6nunorexa [IOK
54 An I
FOMHHIH https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHIA U bub6mmorexa LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [IOK

https://m.edsoo.ru/00ael1d86
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OKCI/II[BI, THAPOKCHUABI U COJIM KEJIE3a

bubmuorexa [IOK

> (1) u xemne3a (1) https://m.edso0.ru/00ae35e6
58 O060011IeHE U CHCTEMAaTH3aINs
3HaHUN
[TpakTuueckas paborta Ne 7. Pemenue
59 AKCTICPUMEHTAIBHBIX 3324 110 TEME bubnnorexa [JOK
«BaxxHeumue MeTaibl U uX https://m.edso0.ru/00ae3de8
COCMHEHUS
Bbrancnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIHil, €CIN OAUH U3
50 pEareHToB /1aH B U30bITKE WU bubmmorexa [IOK
COIEPKUT IpUMeCH. Berancnenus https://m.edso00.ru/00ae1750
MacCOBOM J0JIM BbIXOJ1a TPOAYKTA
peakuuu
61 O060011IEHNE U CUCTEMATH3AIHS
3HAHUI
Konrponsnas padora Ne4 o reme
62 «BakHele MeTaIbl U UX
COETMHEHUS»
63 BemectBa 1 Mmarepualibl B bubnnorexa [JOK
MOBCETHEBHOW )KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHUE bubnuotexa [IOK
OKpYKarollei cpeasbl https://m.edso00.ru/00ae4270
65 Posnb XMy B perieHun bub6mmorexa LIOK
IKOJIOTHYECKUX TPOOIEM https://m.edso00.ru/00ae4270
66 PezepHblil ypok. O600111€HNE U bubmmorexa [IOK
CUCTEMAaTHU3aLs 3HAHUN https://m.edso0.ru/00ae0d0a
67 PesepBHblit ypok. O600111eH1E 1 bubnnorexa [IOK
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CHUCTEMAaTHU3al A 3HAHUI

https://m.edsoo.ru/00adb33c

68

PesepBubIil ypok. O60011eHIE 1
CHCTEMaTHU3alUs 3HAHUI

bubnuorexa [IOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

8 KJIIACC
Xumus. 8 knacc. /Pynsutuc I'.E., ®enpaman @.I'. Mocksa «lIpocBenienner, 2018

9 KIIACC
Xumwst. 9 knace/ Pynsuruc I'.E., @enpaman @.I°. Mocksa «IIpocBemenne», 2018

METOIUYECKUE MATEPUAJIBI VI YYUTEJIA

8 KITIACC
1. I'apa H.H. Xumus. Ypoku: 8 xi. / H.H. I'apa. — M.: IIpocBemienue.
2. boposckux T.A. Tectsl mo xumuu. IlepBoHauanpHble XuMudeckue noHATHud. Kucimopon.
Bonopon. Bona, pactBopbl. OCHOBHBIE KJIaCChl HEOPTaHUUECUX COCTMHEHUH: 8 KII.: K yUeOHUKY
I'.E. Pynzutuca, @.I'. ®enpamana «Xumus. 8 kinace». — M.: U3natenberBo «Ox3aMeny, 2010.

9 KIIACC

1. Tapa H.H. Xumusa: 3agayauk ¢ «mnomomHukom»: 8-9 xmaccet / H.H. T'apa. — M.:
IIpocsemienue.

2. I'apa H.H. Xumus. Paboune mporpammsl. [Ipenmernas nunus yueOHukoB ['.E. Pynsutuca,
@.I". ®enpamana. 8-9 kiraccel/ H.H. T'apa. — M.: [IpocsenicHue.

3. Pagenxuit A.M. Xumusa: aupaktuueckuid matepuan: 8-9 xi. / A.M. Papeuxwit. — M.:
[Ipocsemenue.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

8 KVIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://lwww.zavuch.info/methodlib/136/30956/ (caiiT st yauTesss XUMUAU | OHOJIOTHN)
6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass 2 chasa v_nedelju/1-
1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 xmacc)

9) http://chemistry. narod.ru XuMuK.py: caiiT 0 XuMuu

10) https://skysmart.ru/articles/chemistry

11) IMopran Beepoccuiickoit omuMITa bl KOIbHUKOB. http://rusolymp.ru/

12) Pycckwuii o6pazoBarenbHbIil moptain. http://www.gov.ed.ru

13) denepanbHblil poccuiickuii 001eoopaszoBatenbHblid noprat. http://www.school.edu.ru
14) ®enepanbublii nopran «Poccuiickoe odpazoBanue». http://www.edu.ru

15) Mopran kommanuu «Kupumr u Medoauii». http://www.km.ru

16) O6pa3oBaTenbHbIi opTan «Ydebay. http://www.uroki.ru

17) Kypnan «Kypwep odpazoBanusy». http://www.courier.com.ru



18) XKypnan «BectHuk obpazoBanusi». http://www.vestnik.edu.ru

19) Uznatensckuii gom «IIpodxauray. http://www.profkniga.ru

20) Uznatensckuii mom «1 centsops». http://www.1september.ru

21) ®ectuBanp nenarorudeckuii uaen «OTKPBITHIA YPOK» (M31aTeabCKUl 10M «1 CEeHTAODS»).
http://festival.lseptember.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Uutepuet moptan IIpolllkomy.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MuHucTepcTBO 00pa3oBaHMs U HAYKH.

26) Caiir CIAM I'MA: PELTY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://lwww.zavuch.info/methodlib/136/30956/ (caiiT s yauTenns XMMUAU | OHOJIOTHH)
6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chasa v_nedelju/1-
1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 xmnacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) TToptan Beepoccuiickoii onummuaibl mkoapHUKOB. http://rusolymp.ru/

12) Pycckwuii oOpa3zoBarenbHbIil moptasi. http://www.gov.ed.ru

13) depepanbHbIil poccuiickuii 001eo0pa3oBaTebHbIN moptai. http://www.school.edu.ru
14) denepanbublii nopran «Poccuiickoe odpazoBanuey. http://www.edu.ru

15) Topran komnanuu «Kupumt u Medoauii». http://www.km.ru

16) O6pazoBaTenbHbIi mopran «Yuebay. http://www.uroki.ru

17) XKypnan «Kypnep odpazoBanus». http://www.courier.com.ru

18) XKypuan «BectHuk obpazoBanusi». http://www.vestnik.edu.ru

19) Uznatensckuii oM «IIpodxuuray. http://www.profkniga.ru

20) Uznatensckuii jom «1 centsaops». http://www.1september.ru

21) ®ectuBanb nenarorudeckuii uaei «OTKPBITHINA YPOK» (M31aTEIbCKUI 10M «1 CEHTAOPS»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Unrepuet noprain Ipolllkomy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MuaucTepcTBo 00pa3oBaHMs U HAYKH.

25) Caiir CIAM I'MA: PELLTY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru

MATEPHAJBHO-TEXHUYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MMPOLIECCA

YYEBHOE OBOPYJOBAHUE

1. [lewaTHas nmponykuus: [IpaBmia Texauku 6e3onacHoctH, [lepuonnueckas cuctema
XUMHUYCCKHUX



aneMmeHToB .M. MenaeneeBa, PacTBOpUMOCTB COJIEM, KUCIIOT U OCHOBaHMM B BoJe, [IpaBuiia
TMOBEICHUS

yuanmxcsi B kabunete xumuu, [IpaBuia moBeaeHus yqammuxcsi B kKabOuHere XumMuu (st
1ab0paTOPHBIX

pabort), DIEKTPOXUMUYECKUH Psifl HAPSHKSHHUI METaITOB, TaOJIUIIbI 10 HOMEHKIIAType

2. HoytOyx

3. Kononkwu,

4. Undpopmanmonnsiii mpoektop EPSON,

5. IIpoeKIMOHHBIN dKpaH

OBOPYJIOBAHME JIUIA ITPOBEJEHUSA TIPAKTHUYECKHUX PABOT

1. ITpuGops1, HAGOPBI MOCYABI U Ta00PATOPHBIX MPUHAIIIEKHOCTEH TSI XUMHYECKOTO
HKCHEPUMEHTA O0IIEro

Ha3HAYCHUS

. Becnl

. HarpeBarenbHble mpubops! (CIMPTOBKA)

. HITatuB a1 AEMOHCTPALMOHHBIX MpoOupok 11X-21

. llItatuB metammueckuii 1JIb

. HabGop ¢akonoB (250 — 300 M1 1 XpaHEHHUsI PaCTBOPOB PEAKTHUBOB)

. HaGop mocyibl 1 mpuHAANIEKHOCTEH 711 yUEHUYECKOT0 SKCIIEPUMEHTA

. HaGop cxnsHok ((pr1akoHOB) /U1 XpaHEHUsI PACTBOPOB PEAKTUBOB

9. Ha6op npo6upoxk (ITX-14, ITX-16)

10. IITaTuBHI A5 TPOOUPOK

11. Komnekunn: Anromunnii, Bomokna, Meramisl u criaBbl, MUHEpassl 1 TOPHBIE OPOJIBI,
Hedts 1

BayKHEHIIME IPOAYKTHI ee nepepadotku, [Imactmacchl

12. Habop obopynoBanus U peakTUBOB 1Jis ipoBenenust [ MA no xumun

0 3O\ L kW






