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HHOACHUTEJBHAA 3AIITMCKA

[IporpaMmMa 1o XHMMHHM Ha YpPOBHE OCHOBHOTO OOIIEro o00Opa3oBaHUs
COCTAaBJIICHA HA OCHOBE TpeOOBaHMM K pE3yJIbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeNbHOM  MPOTrPaMMBbI OCHOBHOTO oO1ero oOpa3oBaHus,
npeactaBieHdpx B PI'OC OO0, a Takke Ha ocHOBe (peaepanbHO paboueit
IporpaMMbl BOCIUTAaHUA U C YYETOM KOHIENIMU MPENoJaBaHusl y4eOHOTO
npenMmera «XuMmus» B 0o0pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepanumu.

[Iporpamma mo xumuu Aa€T MpEACTaBICHUE O IEJsAX, OOIIEH CTpaTeruu
oOy4eHMs], BOCHUTAaHUS W pa3BUTUSA OOYYAIOIIMUXCA CPEACTBAMHU Yy4eOHOTO
MpeAMeTa,  yCTAaHABIMBAaET  0053aTelbHOE  MPEIMETHOE  COJAEpKaHUE,
npeaycMaTpUBaeT PaCIpEelesICHUE €ro Mo KIaccaM U CTPYKTYPpUPOBAHHE IO
pazienamM U TeMaM NOporpaMMbl MO XHWMHH, ONPEAENSET KOJUYECTBEHHBIE H
KA4E€CTBEHHbIC XapaKTEPUCTUKU coJlepXKaHus, PEKOMEHIyEMYIO
MOCTE0BATEIbHOCTh M3YYEHUS XUMHU C YY4ETOM MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX CBSA3€H, JIOTMKM Yy4e€OHOTrO TMpOIECcca, BO3PACTHBIX
0COOCHHOCTEH OOyyarommMxcs, ONpelnesieT BO3MOXKHOCTH MpeaMeTra JJis
peanu3anuu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOUN 00pa30oBaTEIIHLHOM
MPOTpaMMbl HA YPOBHE OCHOBHOTO 0O0I1IeTO 00pa3oBaHusl, a TaKxke TpeOOBaHUMN
K pe3yibTaTaM OOy4YeHUs XMMHHU Ha YPOBHE LEJed H3yd4eHUs NpeaMera u
OCHOBHBIX BHJIOB Y4€OHO-NIO3HABATEIbHOM NEATEIHOCTH O0yYaroulerocs Io
OCBOEHUIO YY4EOHOI'O COJIEpKaHUSI.

3HaHWE XMMHUHU CIY>KUT OCHOBOM JUIsi (POPMUPOBAHUS MHUPOBO33PEHUS
oOydaromierocs, ero npeJCcTaBICHUN 0 MaTepUATLHOM €IMHCTBE MUPA, BAKHYIO
pOJIb UTPAIOT HOpPMHUPYEMbIE XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUU U 00 SBOIIOLMHU BELIECTB B MPUPOAE, O MYTAX PELICHUS TI00aTbHbIX
npo0JieM YCTOMYMBOTO Pa3BUTHS UEJIOBEUECTBA — CBHIPbEBOM, SHEPIEeTUUECKOM,
MUIIEBON U 9KOJOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuenue xumuu:

CIOCOOCTBYET pealiu3allid  BO3MOXKHOCTEH JUIsi CAMOPa3BUTHS U
dbopMupoBaHUS KYJIBTYphl JIMYHOCTH, €€ o0medl u (QyHKIMOHAIBLHON
rPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMUPOBAHHUE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEM
0o0y4Jaronmxcsi, HaBBIKOB MX CaMOCTOATENIbHOW Y4eOHOW J1eATeNbHOCTH,
AKCIIEPUMEHTAJIHBIX M UCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJAMMBIX Kak B
MOBCEAHEBHOM KU3HU, TaK U B MPOPECCUOHATBHOM 1€ TeIbHOCTH;



3HAKOMHUT CO CHEUU(PUKON HAydHOTO MBIIUJICHUS, 3aKJIAJbIBA€T OCHOBBI
LEJOCTHOTO B3MVISiAa HAa E€IWHCTBO IMPUPOABI M  YENIOBEKA, SBISIETCA
OTBETCTBEHHBIM 3TarioM B (DOPMUPOBAHUHU €CTECTBEHHO-HAYYHOW TPAaMOTHOCTHU
oOyJarommxcs,

crocoOCTBYeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
Hay4HBIM 3HAHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA/l B 9KOJIOTUYECKOE
00pa3oBaHue 00YyUYaIOIINXCS.

JlaHHbIC HanpaBieHUS B OOYUYCHHHM XUMHUHU 00ECIICUNBAIOTCS Crienn(puKoi
colepXaHusi y4yeOHOTO TIpeIMETa, KOTOPbIA SIBISETCS  MeAaroruyecku
aJalITUPOBAHHBIM OTPAKEHHEM 0a30BOIM HAYKU XMMHUHU HA OMPEACIEHHOM dTarie
€€ pa3BUTHA.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHus OPUEHTUPOBAH Ha
OCBOCHHE O00YYaIOUMMUCS CUCTEMBI NMEPBOHAYAIBHBIX TMOHITUN XUMHH, OCHOB
HEOPraHMYECKOM XUMHU UM HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX MOHITUU
OPTraHUYECKON XUMUH.

CtpykTypa cojiepKaHusi IPOTPaMMBI 10 XUMUU CHOPMHUPOBAHA HA OCHOBE
CHUCTEMHOTO0 noaxozaa K €€ nzydeHuro. CouepkaHue CKIaJbIBACTCA U3 CUCTEMBI
MOHATUA O XUMHYECKOM OJJIEMEHTE M BEIIECTBE W CHUCTEMbI TMOHSITHU O
XUMU4ecKkol peakiuu. OO0€ 3TH CHUCTEMBbl CTPYKTYPHO OPTraHU30BaHbI IO
IIPUHIIUITY TOCJIENOBATEIBHOTO PA3BUTHUSl 3HAHUKA HA OCHOBE TEOPETUUYECKUX
MPEJICTAaBICHUH Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHU;

— Ilepuoguueckoro 3akona J[. M. MeHneneeBa Kak OCHOBHOIO 3aKOHa
XUMUU;

— YYE€HUS O CTPOCHUU aTOMa U XUMUYECKOU CBA3HY;

— TPEACTABICHUN 00 JJIEKTPOJUTUYECKON ITUCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUA pPacCMaTPUBAIOTCS HAa OCHOBE DSMIIMPUYECKHU
MOJIYYCHHBIX M OCMBICICHHBIX (DAKTOB, PA3BUBAIOTCA TOCIEIOBATEIHLHO OT
OJIHOTO  YPOBHS K JIpyroMy, BBIIOJHSAA (QYHKIMK  OOBACHEHUS W
MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS W BO3MOXHOCTEH MPAKTUYECKOIO
MIPUMEHEHUS U TIOJTYYEHHUSI N3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHUMHH CIIOCOOCTBYET (hOPMHUPOBAHUIO
IIPEACTABJIECHNS O XUMUYECKOU COCTABIIAIOLIECH HAYyYHOU KaPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MPHUPOJbI, [IEHHOCTHOIO OTHOUIECHHS K HAYYHOMY 3HAHHUIO H
METO/IaM MO3HAHUA B HayKe. M3ydeHrne XUMuK MpOUCXOIUT C PUBJICYEHUEM



3HAHUN W3 paHee W3YYCHHBIX YUYEOHBIX MpeaMeToB. «OKpyKaromuid MUpP»,
«buonorus. 57 knacce» U «dusuka. 7 Kiace».

[Ipy wu3yyeHUH XUMHUHM MPOUCXOTUT (HOPMUPOBAHUE 3HAHUN OCHOB
XUMUYECKOM  Haykd Kak  oOJJaCTU  COBPEMEHHOT0  €CTeCTBO3HAHMS,
MPAaKTUYECKOW JEATENbHOCTH 4YEJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB
MUPOBOW KyNIbTYpbl. 3ajaya y4yeOHOTO MpelMeTa COCTOUT B (POpMHUpOBAHUU
CUCTEMbl XUMHUYECKUX 3HAHUN — BaXHEUIUX (haKTOB, MOHSATHH, 3aKOHOB H
TEOPETUUECKUX TOJOKEHHUM, JOCTYMHBIX O0O0O0OIIEHUH MHPOBO33PEHUECKOTO
XapakTepa, s3bIka HAyKW, B MPUOOIICHUHA K HAYYHBIM METOJaM IO3HAHUS TIPH
U3YYCHUH BEIIECTB U XMMHYECKUX peakiuii, B (OpPMHUPOBAHUU U PaA3BUTUU
MO3HABATEJbHBIX YMEHMM M HMX NPUMEHEHWU B Y4eOHO-IIO3HABATEIILHOU U
y4eOHO-UCCIIEI0OBATEIbCKON JIEATENbHOCTH, OCBOEHUHM NPaBWI O€30M1aCHOTO
oOpauieHus ¢ BEeCTBaMU B IOBCETHEBHOM KU3HU.

[Ipy u3yyeHMM XUMHUU Ha YPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
Ba)KHOE 3HAYEHHUE NMPUOOPENN TaKUe LU, KaK:

— (OpMHpPOBAHHE HWHTEJUIEKTYaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATUIO PEIICHUM,
CIIOCOOHOM aIalTUPOBATHLCS K OBICTPO MEHSIOIIMMCS YCIOBHSM JKU3HU;

— HampaBJ€HHOCTb OOyYE€HHS HA CHUCTEMAaTUYECKOE MPUOOIICHHE
00y4Jaronmxcsi K CaMOCTOSITEJIbHOW TO3HABATEIIBHON JEATEIbHOCTH, HAYYHBIM
METOJlaM TO3HaHus, (OPMUPYIOIIUM MOTHUBALIUIO U PA3BUTHE CIIOCOOHOCTEN K
XUMUU;

- o0OecrieueHue  YCIIOBHIA, CHOCOOCTBYIOUIUMX  MPUOOPETEHUIO
OOy4aronMMuUCsA  OMbITa  Pa3HOOOpa3HOW  AEATEIBHOCTH, TIO3HAHWUS |
CaMOIIO3HAHUs, KIIIOUEBBIX HABBIKOB (KJITIOYEBBIX KOMITCTCHIMI), HMMEIOIINX
YHUBEPCAIbHOE 3HAUECHUE JIJIS1 PA3JIMYHBIX BUAOB IESATEIbHOCTH;

— (opmupoBanue o6mell (YHKIMOHAIBHON W €CTECTBEHHO-HAY4YHOMU
rPaMOTHOCTH, B TOM UHCJIE YMEHUW OOBSICHATH U OLICHUBATH SIBJICHUS
OKPY’KAIOILIETO MUPA, UCIOIb3YSl 3HAHUS U OMbBIT, MOJYYECHHbIC MPU U3YUCHUU
XUMHUH, TPUMEHATH UX TPU PEIICHUH MTpoOJieM B TMOBCEIHEBHOM KU3HU H
TPYIOBOU AEATEIBbHOCTH;

— (dopmupoBaHue y O0OydalOmMUXCA TYMAaHUCTHUYECKUX OTHOILCHHM,
MOHUMAHHUS IIEHHOCTH XWMUYECKUX 3HAHUW JJI1 BBIPAOOTKH DKOJOTHUYECKH
1e1ecoo0pa3HoOro MoBeJACHUSI B OBITY W TPYIOBOM NEATETbHOCTH B LEIAX
COXPaHEHHUS CBOETO 30POBbS U OKPYKAIOIIECH IPUPOTHON CPELBI;

— pa3BUTHE MOTHBAIlMM K OOYYEHMIO, CIOCOOHOCTEN K CAMOKOHTPOIIO U
CaMOBOCITUTAHUIO HAa OCHOBE YCBOGHHUS OOIIEYETIOBEYECKUX LIEHHOCTEMH,



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TIpOQWIsI W HAIPaBICHHOCTH
JanbHENIIEro 00y4eHusl.

OO0miee YMCIO YacoB, OTBEACHHBIX JJII HW3YYCHUS XUMHUHU Ha YPOBHE
OCHOBHOTO 00111er0 0Opa3oBanus, coctabisieT 136 yacos: B 8 kinacce — 68 gacos
(2 gaca B Heneno), B 9 kiracce — 68 yacos (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IIepBoHaya/ibHbIC XUMUYECKHE TOHATUS

[Ipenmer xumuu. Posib XUMHUH B KU3HU Y€JIOBEKA. XUMUSI B CUCTEME HAYK.
Tena u BemiecTBa. PU3MYECKHE CBOWMCTBA BEHIECTB. ATPETaTHOE COCTOSTHUE
BeecTB. [IoHsaTHE 0 METOAAX MO3HAHUS B XUMHUU. YHCTBIE BEIIECTBA U CMECH.
CniocoObl pa3zienieHus CMecei.

ATOMBI M MOJEKYJbl. XUMUYECKUE 3JIeMEHThl. CUMBOJBI XUMHYECKHUX
31eMEHTOB. [IpoCThie 1 CII0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass gopmyna. BameHTHOCTP aTOMOB XMMHYECKHUX 3JIEMEHTOB.
3aKOH TOCTOAHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs AaTOMHas Macca.
OTtHocuTenbHas MOJIEKYIIsSIpHas Macca. MaccoBast 40JIsI XUMHYECKOTO AJIEMEHTA
B COCINHECHUM.

KomnuectBo  BemectBa. Monb. Monsipaas  macca.  B3anmocBsasb
KOJINYECTBA, MACChl M YHCJA CTPYKTYPHBIX E€IMHMI BelectBa. Pacuérsl 1o
(dopMynamM XUMHUYECKUX COETMHEHH.

DU3NYECKUE U XUMUUYECKHE ABICHUS. XUMHUYECKAsl pEakius U €€ MPU3HAKH.
3aK0H COXpaHEHHUs MacChl BEIIECTB. XUMUYecKkue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX peakiuii (COeTMHEHNUS, pa3IoKEeHNUs, 3aMeICHHs, OOMEHa).

Xumuueckuii IKCnepumenm

3HAKOMCTBO C XMMHUYECKOU TMOCYJIOH, ITpaBuIamMu paboThl B JTaOOpaTOpHUH
u mpuéMamMu oOpalleHuss ¢ J1abopaTOpHbIM OOOpYAOBAaHUEM, H3Y4YCHUE W
onvcaHue (U3MYECKUX CBOMCTB 00pa3lloOB HEOPraHUYECKUX BEIIECTB,
HaOroeHne pusnueckux (MIaBjIcHUE BOCKA, TasHHUE JIbJa, pacTUpaHHe caxapa
B CTYIKE, KHAICHUEC M KOHJICHCAIMSA BOJbI) U XUMHUYCCKHX (FOPCHHE CBEYH,
NPOKAJIMBAHWE MEIHOW TMPOBOJIOKH, B3aWMOJCHCTBHE MeJla C KHUCJIOTOM)
ABJIICHUM, HAONIOAEHUE W ONUCAHWE NPHU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pas3ioKeHHe caxapa, B3aMMOJICHCTBUE CEPHON KHCIOTHI C XJIOPUIAOM
Oapus, pasnokenue ruapokcugaa meau (1) mpu HarpeBaHuM, B3aMMOCHCTBHE
*kene3a ¢ pactBopoM coiu Meau (I1), u3ydenue crnocoOOB pa3ieeHus: CMECeid: ¢
NOMOIIBIO  MAarHMTA, bubTpoBaHUE,  BBIIApUBAHUE,  JAUCTHUILISINUA,
xpomatorpadusi, NMPOBEAECHUE OUMCTKM IOBAPEHHOW COJIM, HAOJIOJEHHE WU
ONMCAaHHWE pE3yJIbTATOB NPOBEAECHUSA OIbITA, WILIIOCTPUPYIOIIETO 3aKOH
COXPaHEHUS MacChl, CO3/JaHUE MOJIEJICH MOJIEKYJI (IIIapOCTEPIKHEBBIX).

Baxuenmue npeacraBuTe M HEOPraHMYeCKUX BelecTs



Bo3ayx — cMech razos. CocraB Bo3ayxa. Kucinopon — anemMeHT u mpoctoe
BenecTBo. HaxoxkneHue kuciaopoja B mpupone, (U3MUecKue U XUMUYECKUE
cBorictBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kuciopona. CrocoObl
MOJIYYeHHsS] KHUCIOpoAa B JIabopaTopuu W MNpOMbINUIEHHOCTH. Kpyrosopot
Kkuciopoza B npupojie. O30H — aJu1oTponHast MOAU(UKAIMS KACTOpOa.

TernoBoit 3p(heKT XUMUYECKON peakui, TEPMOXUMHUECKHE YpaBHEHHUS,
9K30- M 3HJOTEPMHUYECKUE peaKUuU. TOIUIMBO. yrojib U METaH. 3arps3HEHue
BO3/lyXa, YCUJIEHUE MAPHUKOBOTO d(PPeKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bomopon — sneMeHT M mpoctoe BemecTBO. Haxoxknenue Bomopoaa B
npupojae, (uznyeckue W XUMHYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOObI
nonydeHnus. Kucinorsl u comnm.

Momnsipablii 00BEM ra3oB. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHHUSIM.

dusnueckue CcBOMCTBAa BOAbI. Boxa kak pactBoputenb. PacTBOpEI.
HacebllieHHBIE 1 HEHACBIIIEHHBIE PACTBOPBI. PAaCTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas 1071 BEIECTBA B pacTBOPE. XUMHYECKUE CBOMCTBA BOIbl. OCHOBAHUS.
Ponp pactBOpOoB B mpupoAe W B IKH3HH 4enoBeKa. KpyroBopoT BOAbI B
npupoje. 3arpsi3HeHUE NPUPOAHBIX BoA. OXpaHa U 0YMCTKA MPUPOTHBIX
BO/I.

Knaccudukanus neopranmueckux coeaunenuit. Oxcuanl. Knaccudukanms
OKCHJIOB.  cosieoOpasyronue (OCHOBHBIC, KHCIIOTHbIC, aM(OTEpHbIE) WU
HecoseoOpazytoume. Homenknatypa okcuaoB. dusmyeckne M XUMUYECKHE
CBOMCTBA OKCUJIOB. [ loTydyeHre OKCUIOB.

OcnoBanusa. Kiaccudukanuss ocHoOBaHUU: MIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHUM. PU3NYECKME U XUMUYECKHUE CBOMCTBA
ocHOBaHuU. [TonyyeHne OCHOBaHMIA.

Kucnotel. Knaccudukanuusa kuciaor. Homenknarypa kucinot. @uznueckue
U XMMHYECKUE CBOMCTBA KHUCHOT. Psan aktuBHOocTH MetaiuioB H. H. bekerosa.
[TonyyeHne KUCIOT.

Comu. Homenknatypa cosieil. ®Pu3nueckue MU XHUMHUYECKHE CBOMCTBA
cozeit. [lonydueHnue conen.

['eHeTnyeckas CBSI3b MEXKIY KJlJaCCAaMHU HEOPTaHUYECKUX COCIMHEHU.

Xumuueckuii IKCnepumenm

KAUECTBEHHOE ONpPEAEIEHUE COAEPXKAHUS KHUCIOpoAa B  BO3IYXE,
MoJTydeHue, coOupaHue, pacro3HaBaHWE M W3YYEHUE CBOWCTB KHUCIOPOAA,
HaOJIIOZICHUE  B3aWMOJICUCTBHSI  BEIIECTB C  KHUCJIOPOJOM M YCIIOBHS
BO3HUKHOBEHUS U TIPEKPAICHUS TOpeHuUs (IoKapa), 03HAKOMIICHHE ¢ 00pa3iaMu
OKCHJIOB U OIKCAHHME WX CBOMCTB, MOJydeHHE, COOMpaHue, paclio3HABaHUE U
U3yUeHUE CBOKMCTB BOJopoja (rOpeHue), B3auMOJCHCTBHUEC



BostopoJia ¢ okcuaoM meau (1) (Bo3MOKHO MCIIONIB30BaHUE BHICOMATEPHAIIOB),
HaOIofeHne O00pa3loB BELIECTB KOJMYECTBOM | MOJb, MCCIEIOBAHUE
OCOOEHHOCTEl PacTBOPEHMsSI BEIIECTB C PA3IMYHONM  PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMPENAECIEHHOW MAacCOBOM JOJIEH PACTBOPEHHOIO
BCIIIECTBA, B3aWMOJICHCTBUEC BOJBI C MeTaUIaMd (HATPUEM U  KaJbIIHCM)
(BO3MOKHO HCHOJB30BAaHWE BHIACOMATEPUAIOB), KCCIEIOBaHUE 00pa3IoB
HEOPTaHMYECKUX BEUIECTB pPAa3IUYHbIX KJIACCOB, HAONIOEHNE W3MEHEHHUS
OKpacKM HWHJIHMKAaTOPOB B pAacTBOpax KHUCIOT U WIEIOYEH, M3Yy4YEHUE
B3aumoieiicTBust okcuaa meau (I1) ¢ pactBopoMm cepHOM KHCIOTBI, KHCIOT C
METAJUIAMH, PEAKIIMN HEUTpaIU3aluy, OJYYEHHE HEPACTBOPUMBIX OCHOBAHHU,
BBITCCHEHME OJHOTO METaJUla JpPYTMM W3 pacTBopa COJM, pPELICHHE
DKCIEPUMEHTANIBHBIX 337a4y IO Teme «BaxHenmmne Kiacchl HEOPTaHWMYECKHUX
COCIUHEHUI.

Iepuoauyeckuit 3axkoH u Ilepuogmyeckas cucreMa XUMHYECKHX
jaemeHnToB JI. U. MenpaeneeBa. CtpoeHne atoMoB. XHMMHYECKAs CBA3b.
OKHCINTENbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble MONBITKH KJIACCU(PUKALMKN XUMHUYECKUX 3JI€MEHTOB. [loHsATHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIC M MICTOYHO3EMEIbHBIC METAJLIbI,
rajJOreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIC
OKCHJIBI U TUIPOKCHUJIBI.

Ilepnonnueckuii 3akoH. [leprnognueckas cucTteMa XUMHYECKUX DJIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JJJIMHHONEPUOIHAS (DOpPMBI
Ilepnonnueckoit cucremel xumudeckux odnemeHtoB J[. WM. Menneneesa.
Ileproasl m rpynnbl. PU3MYECKUM CMBICI TOPSAAKOBOIO HOMEpPA, HOMEPOB
IIEpUOJIA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocTtaB aroMHBIX saep. HM3oTombel. OneKTpOHBI.
CtpoeHue 3MeKTPOHHBIX 000J10UeK aTOMOB TEepBbIX 20 XMMHUECKHX JIEMEHTOB
ITeprnonnueckont cucremsl [[. 1. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA MO €ro 1nojiokeHuto B [lepuonnueckoni cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTH M3MEHEHHUS pAaNyca aTOMOB XMMHYECKHX JJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUTMYECKUX CBOMCTB I10 TPYIIAM U MEPUOIAM.

3nauenue Ilepumonnueckoro 3akoHa u Ilepuogmyeckoil CHCTEMBI
XUMHYECKUX DJIEMEHTOB JUIsl pa3BUTUs Hayku U npaktuku. 1. 1. Mennenees —
YUYEHBINA U TPAXKIAHUH.

Xumuueckass cBs3b. KoBaneHTHas (mossspHas W HEMOJSIPHAs) CBSI3b.
DIEeKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBS3b.

Crenenp  okucieHus. OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLUU.
[Ipouecchl oOkucaeHns u BOCCTaHOBIEHUA. OKUCIUTENIN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumenm:

u3ydeHue o0pasIoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUJPOKCUIA IIUHKA C PAacTBOPAMM KHUCIOT W IIEJIOYEH, MPOBEJACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX MNPUMEPBl  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
(ropeHme, peaKkiuy Pa3IoKCHHS, COSIHHEHHUS).

Mesrcnpeomemmuoie ceazu

Peanuzamus MexnpenMEeTHBIX CBSI3eH MpU WM3YYCHUH XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS YE€pPEe3 HCMOJIb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTHH, TaK U MOHATUM, SBJISIOIIMXCSI CACTEMHBIMU JJ1s1 OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT O [IUKJIA.

OOumMe ecTeCTBEHHO-HAyYHBIC TIOHATHS. HAydHBIM (aKkT, THUIIOTE3a,
TEOpHsl, 3aKOH, aHajiu3, CHUHTe3, KiIaccupukaius, MNEPUOJIUUYHOCTb,
HaOJII0/ICHHUE, SKCIIEPUMEHT, MOJICIIMPOBaHUE, U3MEPEHHE, MOJIENb, SIBICHUE.

®du3uKa: MaTtepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJU]I,
W30TOMbI, PaJIMOAKTUBHOCTb, MOJICKYJA, JJEKTPUUYECKUU 3apsii, BEIIECTBO,
TeI0, 00BEM, arperaTHoOe COCTOSHHUE BEIEeCTBA, ras3, (PU3WYCCKUE BEIMYMUHBI,
€UHUIBI U3MEPEHHUS, KOCMOC, TUIAHETHI, 3BE€3/1bI, COJIHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIC IOPOIHI,
MOJIE3HBIE UICKOIAEMBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XxXUMHUYecKasi peakuus

[Teprnoanueckuii 3akoH. [leproanueckas cuctemMa XUMHYECKUX 3JIEMEHTOB
. . MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUHN CBOWCTB
XUMUUYECKUX JJIEMEHTOB TEPBBIX TPEX TNEPUOAOB, Kaiusl, KaJlblLMs U UX
COCIMHEHUI B COOTBETCTBUM C TOJIOKECHUEM 3JIEMEHTOB B Illepuoanueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHnue BeliecTBa: BUJIbl XUMUYECKOW CBS3U. THUIBI KPUCTATIIUYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTATUTUUYECKON PEIIETKH
1 BUJa XUMUYECKOM CBSI3H.

Knaccudukanus u HOMEHKJIATYpa  HEOPraHUYECKUX  BEIECTB.
XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Ppa3IUYHBIM KJlaccaM
HEOPraHUYECKUX COEIUHEHNM, TEHETUYECKas CBSI3b HEOPTaHUYECKHUX BEUIECTB.

Knaccudukanus XUMHUYECKUX pEaKIHMi MO pa3IndHbIM Ipu3HakaMm (1Mo
YUCYy M COCTaBYy YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY 3P dEKTy,
110 MU3MCHEHUIO CTCIICHEH OKHMCJICHHUS XHUMHUYSCKHUX DJIIEMEHTOB, IIO
0o0paTUMOCTH, 10 YYaCTHIO KaTaiu3aTopa). OK30- U JIHIOTCPMHUCCKUE
peaKkIuu, TePMOXUMUYECKUE YPABHEHMUSI.



[lonsiTe o ckopoctu xuMuueckoil peakuuu. Ilonarue o0 oOpaTUMBIX U
HEOOpAaTUMBIX XHMHYECKUX peakuusax. [loHsATHE O TOMOI€HHBIX U
reTeporeHHblx peaknusax. llomatue o karanuze. [loHsATHE O XUMHYECKOM
paBHOBecHH. DaKTOpBI, BIMAIOIIAE HAa CKOPOCTh XHMHYECKOM pPEaKkUMu H
II0JIOKEHUE XUMUYECKOTIO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE ~PEAKIMU, JIIEKTPOHHBIN  OanaHC
OKHUCJIMTEIbHO-BOCCTAHOBUTENBbHONM  peakuuu. CocCTaBlIeHHE  ypaBHEHUU
OKHUCJIMTEIIBHO-BOCCTAHOBUTENIBHBIX PEAaKIUHA C HUCIOJIB30BAaHUEM METOJA
AIEKTPOHHOIO OanaHca.

Teopuss ~ SIEKTPOJIMTHYECKOW  JHCCOLMALMM.  OJIEKTPOIUTBI U
HEIeKTpoauTel. KaThoHBI, aHMOHBI. MexaHu3M JIHCCOLUMALMKA BEIIECTB C
pa3IMYHBIMM BUJAMU XHUMHYECKOH cBs3u. CteneHp nuccouuauuu. CUIbHBIE U
cJ1a0ble ANEKTPOJIUTHIL.

Peakuuu noHHOro oOMeHa. YCJIOBUS MNPOTEKaHWsI PEAKUUA HOHHOTO
oOMeHa, MOJHBbIE W COKpAIIEHHbIE WOHHBIE ypaBHEHHs peakiuil. CBoMcCTBa
KHUCJIOT, OCHOBAaHUN U COJied B CBETE MPEACTaBICHUM 00 AIEKTPOITUTHUYECKOU
nucconuanuu. KauectBeHHble peakiuu Ha HOHBI. [IoHsATHE O THAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJAEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKHUX
BCIIECTB — METAJUIOB M HeMeTawioB (rpaduTa W aimasza), CIIOKHBIX BEIICCTB
(x;opuma HATpUsS), HCCICIOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
peakuuy  OT  BO3ACHCTBUA  pa3iIMYHbIX  (AKTOPOB,  HUCCIEAOBaHUE
ANEKTPONPOBOJHOCTA PACTBOPOB BELIECTB, MPOIECCa AUCCOLUALMU KHCIIOT,
Iesioueii 1 cosei (BO3MOKHO MCIOIh30BaHUE BUICO MATEPHAJIOB), TPOBEICHUE
OTIBITOB, WJUTIOCTPUPYIOUINX MPU3HAKU MPOTEKaHUsl pEeaKklUii MOHHOTO OoOMeHa
(oOpa3zoBanue ocajka, BbIICICHUE ra3a, oOpa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIMMA
(ropenue, peakuuu pa3oKeHus, COC/IMHECHMS), pacro3HaBaHue
HEOPraHWYECKHX BEIIECTB C ITOMOINBID KAYECTBEHHBIX PEaKIMil Ha HOHBI,
pelIeHne 3KCIepUMEHTAIbHBIX 3a]1a4.

HeMmeTasibl U UX coOeIMHEHUSA

OOmass xapakTepucTuka rajgoreHoB. OCOOEHHOCTHM CTPOCHHUS aTOMOB,
XapaKTepHbIE CTeNeHH okuciaeHus. CtpoeHue u (pu3nYecKkrue CBOMCTBA MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHWMHUYECKHE CBOWCTBA Ha TMpUMEpe XJIOpa
(B3auMojICHiCTBIE C METaJUIAMH, HEMETaJUIaMH, MIEJI0YaMu). XJIOPOBOIOPOI.
ConsiHas KMCIIOTa, XMMUYECKUE CBOMCTBA, NOJIyYeHHE, IPUMEHEHUE. [lelicTBre
XJIOpa U XJIOPOBOJOPOJA HA OPraHM3M 4eJoBeKa. BakHeWnue XJIOpUAbl U UX
HaX0XKJEHUE B IPUPOJIE.



O6mas  xapaktepuctuka 3neMeHTOoB  VIA-rpymnmnel.  OcoOeHHOCTH
CTPOCHHS aTOMOB, XapaKTepHbIe cTereHn okucieHus. CTpoeHue u pusuveckue
CBOMCTBa TPOCTBIX BEIIECTB — KHUCIOPOJA U  Cephl. AJUIOTPOMHbBIC
MOAU(PUKALIMKI KUCIOPOAa U cepbl. XMMHUUECKHE CBOMCTBa cepbl. CepoBOa0pO/I,
CTpoeHue, (Qusnyueckne u XUMHUYECKHMe cBoucTBa. OKCHUIIBI Cephl  Kak
MPEICTaBUTENIN KUCIOTHBIX OKcuaoB. CepHas KHCIOTa, (U3HUECKUE W
XAMUYEeCKre CBOWCTBA (OOIMe Kak WPEICTaBUTEIsl Kiacca KHUCIOT |
cnenuduyeckre). XMMUUECKUE PEaKIUH, JICKAIINE B OCHOBE MPOMBIILICHHOTO
croco0a ToJydeHUsi cepHOMl KHUCIOThL. I[Ipumenenue cepHoit kucnotel. Conu
CEpHOI KHMCIOTHI, KAYeCTBEHHAsI peakius Ha cyiabpaT-uoH. HaxoxxaeHue cepsl
1 €€ COCMHEHUM B NMPUPOJEC. XUMHUUECKOE 3arps3HEHUE OKPYKAIOWIEH CPEbI
COCIMHCHUSMU Cepbl (KUCIOTHBIC TOXKIH, 3arPsS3HCHUE BO3yXa M BOJOEMOB),
CIOCOOBI €T0 MPEA0TBPALLIEHUS.

O6mias xapakrepuctuka 3nemMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTepHbIE CTENEHH OKUCIEHMs. A30T, pacnpoCTpaHEHHE B
npupojie, puU3ndYecKkue U XUMMHUECKHe cBoiicTBa. KpyroBopotT a3oTa B nmpupoze.
Ammuak, ero ¢pu3HUecKre U XUMHUYECKHE CBONCTBA, TOJydeHUE U IPUMEHEHUE.
Comu ammoHMs, MX (U3MYECKHE M XUMHUYECKHE CBOWCTBA, NPUMEHEHHE.
KauecTBeHHas peakiysi Ha MOHBI aMMOHUS. A30THas KUCJIOTa, €€ MOJyYyeHHeE,
Gu3nueckre W XUMHUYECKHe CBOWCTBa (0OmMe Kak MpeJCTaBUTENs Kiacca
KUCIIOT W crenuduueckue). Vcrnonp30BaHie HUTPATOB W COJEH aMMOHHS B
KauecTBE MHUHEPAIbHBIX YAOOpeHU. XUMHUECKOE 3arps3HEHUE OKPYKaIoIIeH
Cpellbl COeTMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsS3HEHNUE BO3/1yXa, TTOUBHI
1 BomoémoB). Pocdop, amtoTponusie Moaudukanuu dhocdopa, Gusndeckue u
xuMudeckre cporictBa. Oxcua  dochopa (V) u  dochopHas Kuciora,
dbuznyecKre 1 XMMHUYECKUe CBOMCTBA, oydeHue. Mcnonw3oBanue gpocdaroB B
KaueCTBE MUHEPAIBHBIX yI0OpEHUH.

O6mias  xapakrepuctuka oanemeHToB |VA-rpynnel.  OcobenHoctu
CTPOCHHSI aTOMOB, XapaKTEepHbIC CTEIICHW OKHCICHHUS. YTJIEpOIl, alFIOTPOITHBIC
MOAU(UKAIIMN, PACIpPOCTpAHEHUE B MpUPOJE, (PUINYECKHE U XUMUYECKUE
cBoiicTBa. Azncopbuus. Kpyrosopor yriepoaa B mpupoae. Okcuabl yriaepoja,
X (U3NYeCKWe U XMMHUYECKHE CBOICTBA, JEWCTBHE HA XUBbIE OPraHU3MBI,
MOJTydYeHUE ¥ TMPUMEHEHHE. DKOJOTHIECKUE MPOOIEMBI, CBI3aHHBIE C OKCHIOM
yrnepona (IV), rumoresa r1100aqbHOrO MOTCIUICHUS KIMMAaTa, MapHUKOBBIM
addekr. YrompHas KuclioTa W €€ COau, HMX (PU3HYECKHEC U XHUMHYCCKHE
CBOICTBa, mojlyueHHWe W npuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHaT-
noHbl. Mcnonp3oBaHne kapOOHATOB B OBITY, MEAHMIIMHE, MPOMBIIUICHHOCTA H
CEJIbCKOM XO3SMCTBE.



[lepBoHavasibHble MOHATHS 00 OpPraHMYECKUX BEHIECTBAX KaK O
COCIMHCHUSAX yriepona (MeTaH, dTaH, ITHICH, alleTWICH, TAHOJ, TIIMIEPHH,
yKCycHasi KucjioTa). [IpupojiHble HCTOYHHMKH  YIIIEBOJOPOAOB  (YroJib,
HPUPOIHBIH a3, HePTh), IPOAYKTHI UX MepepaboTKu (OCH3UH), UX POJIb B OBITY
U MPOMBINIIEHHOCTH. [loHsTHE O OMONOrMYEecCKH Ba)KHBIX BEIIECTBAX: XKHUpPaX,
Oenkax, yrieBojax — M MX POJH B JKU3HM uejoBeka. MarepualbHOE €IUHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COEUHEHUN.

Kpemuuii, ero ¢usnueckue U XUMHUYECKHUE CBOMCTBA, MOJYyYECHHE U
npumeHenne. CoenuHeHus KpeMmHHUs B mnpupozae. OOmme npeacraBieHus o0
okcune kpemuus (1V) u kpemauneBoit kucinore. CHIMKATBI, UX UCTIOIB30BAHNE B
OBITY, B IPOMBIIIIEHHOCTU. BaxxHeilne cTponTenbHble MaTepraibl: KEpaMUKa,
CTEKJIO, IEMEHT, O€TOH, *kese300eToH. [Ipobaemsl 6€30nacHOr0 UCTIONb30BaAHMS
CTPOUTENBHBIX MATEPUATIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3ydyeHue oO0pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJIAHOM
KHCJIOTBI, IPOBEJEHNE KAUECTBEHHBIX PEAKI[UI HA XJIOPU-UOHBI U HAOJIIOICHHUE
MPU3HAKOB UX MPOTEKAHHUS, OIbITHI, OTpaXarolmue PU3NYECKUe U XUMHYECKHUE
CBOMCTBa TaJOr€HOB H WX COCOUHEHUI (BO3MOXKHO HCHOJB30BAaHUE
BHJICOMATEpPUAIIOB), O3HAKOMJICHHME C o00Opas3laMu XJIOPHIOB (TaJOTCHUIIOB),
O3HaKOMJICHHE C o0OpasmamMu cepbl u €€ CcoequHeHHsIMU (BO3MOXKHO
UCTIOJIb30BAHUE BHJICOMATEPUANIOB), HAONIOJCHUE TMpolecca OOYrIIMBaHUS
caxapa MOJ JEHWCTBUEM KOHLUEHTPUPOBAHHOM CEPHOM KHUCIOTBI, W3Y4YEHHE
XUMHUYECKUX  CBOWCTB  pa30aBICHHOW CEPHOW  KHUCJIOThI, MPOBEICHHE
KaueCTBEHHOW peakuuu Ha CcylbpaT-uOH U HaAONIONCHHE TMpu3HaKa e¢
MPOTEKaHUsl, O3HAKOMJIEHUE ¢ (PU3NYECKHUMH CBOMCTBaMHM a30Ta, ¢pocdopa U ux
COeIMHECHUH (BO3MOXHO HCIIOJIb30BAaHHE BHUJICOMATEPHAIIOB), 0O0pa3aMu
a30THBIX U PochOpHBIX yaoOpeHui, mojiydeHnue, cooupanue, pacrno3HaBaHue U
U3y4YEHUE CBOWCTB aMMHaKa, IPOBEICHHE KAYECTBEHHBIX PEAaKIMHd Ha WOH
aMmMoHUs u  (dochar-uOH © U3YYCHHWE TPU3HAKOB WX TMPOTEKAHMS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOW KUCIIOTHI ¢ MeIbi0 (BO3MOXHO
UCIIOJIb30BaHUE BUACOMATCPUAIIOB), M3YYCHHUE MOJCICH KPUCTAJUIMYCCKIX
peméTok anmMmaza, rpadurta, (QymuiepeHa, O3HAKOMJIEHHE C  TMPOIECCOM
azcopOLMy pacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOWCTBOM
OpOTMBOrasa, MOJIyueHHe, COOMpaHHe, pacrno3HABaHME W M3YyYEHHUE CBOWCTB
YIJIEKHUCIIOTO Tra3a, MPOBeIeHNE KaYeCTBEHHbBIX Peaklvii Ha KapOOHAT U CHIIMKAT-
MOHBl U U3YYEHUE TMPU3HAKOB MX MPOTEKaHUs, O3HAKOMIIEHHE C MPOAYKIIHEH
CHWJIMKAaTHOM IMPOMBIIIJIEHHOCTH, PEIICHHE 3KCHEPHUMEHTAIBHBIX 3a7a4 [10 TEME
«BaxkHenre HeMeTalluIbl U UX COCTUHECHUS.



MeTtajjibl 1 UX COEIMHEHUS

OO6miass XxapakTepUCTHKa XHMHUYECKMX DJJEMEHTOB — METaJVIOB Ha
OCHOBAaHUU UX TOJI0KeHUs B [leproindeckoil cCucTeEMe XMMHUECKUX JIEMEHTOB
J. . MenzaeneeBa u ctpoeHust aToMoB. CTpoeHrne MeTauioB. MeTtammnyeckast
CBSI3b U METANIMYECKAS] KPUCTAIMYECKAST PEUIETKA. DJICKTPOXUMHUYECKUN PsiT
HANPSOKEHUM MeETauioB. (DU3NMYECKHEe M XUMHYECKHME CBOWCTBA METAJUIOB.
O6umme crnocoObl MoJiydeHUss MeTauioB. [loHATHE O KOpPpO3WH METAJLIOB,
OCHOBHBIC CITOCOOBI 3amUTBI WX OT Koppo3uu. CruiaBel (CTanb, YYyryH,
JTIOPAIIOMHHHMA, OPOH3a) ¥ UX MPUMEHEHHUE B OBITY U MIPOMBIILICHHOCTH.

[Ilenounble  MeTamibl: ToJoxeHue B Ilepuoguueckont  cucreme
xuMHuieckux 31eMeHToB Jl. 1. MenaeneeBa, CTpoO€HUE UX aTOMOB, HAXO0XKICHUE
B mpupoje. dusnueckue W XMMHYECKHE CBOWCTBA (HAa NpUMEpe HATpUSA H
Kaiaus). OKCUABl U TUAPOKCHIbI HATPUS W Kanusg. [IpuMeHeHHe IIeT0YHBIX
METaJIJIOB U UX COCIUHCHUIM.

[[lenouyHo3eMeNbHBIE MeETAIbl MarHuili M KajJbIMM. TMOJOXECHHUE B
[lepuonnueckor cucreme xumuueckux osnemeHtoB JI. WM. Menaeneesa,
CTPOEHHE MX aTOMOB, HaXOXJeHUE B mpupoae. Ouszndeckue m XUMUUYECKHE
CBOICTBA MarHus M Kajbliusd. BakHeiime coeguHeHus Kaiablus (OKCHI,
THJIPOKCHT, COJTH). JKECTKOCTD BOJIBI M CITOCOOBI €€ yCTpaHEHUS.

AmromuHuil: nonoxenne B Ilepuoauueckoil cucTeMe XHUMHUYECKUX
snementoB JI. M. MenpaeneeBa, CTpoeHHE aroma, HAXOXICHUE B IIPUPOJIE.
dusznyeckue W XUMHUYECKHE CBOMCTBAa amtoMuHUs. AMQOTEpHBIE CBOMCTBA
OKCHJIa U TUAPOKCH/IA AITFOMUHUA.

Kenezo: nonoxenue B [leppoandyeckoi cucteMe XUMUYECKHUX JIEMEHTOB
1. 1. MenpaeneeBa, CTpOCHUE aToMa, HaxXOXxAeHUE B npuponae. dusznueckue u
XMMHYECKHE CBOMCTBA Jkejie3a. OKCHIBI, THAPOKCHIbI U coim kene3a (I1) u
xene3a (I11), ux coctas, CBOMCTBA M MOJTYUCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3llaMu METAJIOB M CIUIABOB, MX (DU3NUYECKUMHU
CBOWMCTBAMH, H3YyYCHHEC pE3yJbTaTOB KOPPO3MH METAUIOB  (BO3MOXKHO
HCIIOJIB30BaHNE BHMIECOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJbIUsl M HATpUs C BOJOW (BO3MOIKHO HCITOJIb30BAHHME BHICOMATEPHAIIOB),
VCCJIEJJOBAHUE CBOMCTB )KECTKOUW BOJIbI, MPOLECCA TOPEHUS KEJIE€3a B KUCIOPOJE
(BO3MOKHO  HCITOJIB30BAHKME BHCOMATEpUAsOB), IPU3HAKOB MPOTCKAHHS
KaYE€CTBEHHBIX PEAKIMi HA UOHBI: MAarHusl, KAJIbIUs, ATIOMUHUSA, [IMHKA, JKeJe3a
(1) u xene3a (1), meau (11), HabmroAeHIE M OMMCAHUE TIPOIIECCOB OKPALTHBAHHSI
IUTAMEHH WOHAMHU HATPHs, Kalusd W Kajblus (BO3MOXKHO HCIIOIb30BaHHUE
BUJICOMATEPHAIIOB), HCCIIeOBaHHEe aM(pOTEPHBIX CBOMCTB



TUAPOKCUJA AFOMUHUS M THIPOKCHIA LIMHKA, PEIICHUE AKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxxHenmme MeTaiIbl U UX COCAUHECHUS.

XUMHUS ¥ OKpPYKAKOIIAA cpeaa

BemecTBa 1 marepuansl B IOBCEIHEBHOM XKU3HM 4eJIOBEKa. be3ormacHoe
HCTIOJb30BAaHUE BEIIECTB M XUMUYECKUX peakiuil B ObITy. [lepBas momMonis npu
XUMUYECKUX 0KOTaX U OTPABJICHUSAX.

XUMHUUECKOE 3arps3HeHUe OKpYKaromei cpeasl (mpeaenbHas J0myCcTHMAst
KOHIIeHTpanus BemecTs, naiee — [1J1K). Poyib XuMuu B perieHu# 3KOJI0THICCKUX
poOJieM.

Xumuueckuii IKCnepuMenHm:

U3ydeHue 00pa3IoB MaTepHalioB (CTEKIIO, CILIaBbl METAIIOB, MTOJUMEPHBIC
MaTepHalbl).

Mesxcnpeomemmuoie céa3u

Peanuzamus MexnpeaMeTHBIX CBSI3eM NMpHU M3YyYEeHUH XUMUU B 9 Kiacce
OCYIIECTBJISIETCS. Yepe3 HCMOJIb30BaHHE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATHUM, TaK U MOHATHH, SIBJSIOMINXCS CUCTEMHBIMHU JJIs1 OTJICIBbHBIX IPEIMETOB
€CTEeCTBEHHO-HAaYYHOTO IIUKJIA.

OO6mIme ecTeCTBEHHO-HAYYHBIE TOHATHUS : HAY4YHBINH (PaKT, TUMIOTE3a, 3aKOH,
TEOpHs, aHajau3, CHUHTE3, KiacCu(UKaius, MNEPUOJUYHOCTh, HAOJIOJCHNUE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHUE, MOJICINb, SIBJICHUE, MapHUKOBBIN
3 eKT, TEXHOIOTHS, MAaTEPUAIBI.

@dusuka: marepus, aroM, 3JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, AJECKTPUUECKUU 3apsii, MPOBOJIHUKH,
MOJIYIPOBOJTHUKH, JUAJICKTPUKH, (OTOIJEMEHT, BEIIECTBO, TEN0, OOBEM,
arperaTHOe  COCTOSIHME  BEIleCTBA,  Tra3,  pacTBOp, PacTBOPUMOCTb,
KpUCTAUTMYECKas peléTka, CIUIaBbl, (PU3MYECKUE BEIWYUHBI, €IUHUIIBI
M3MEPEHUsl, KOCMUYECKOE MPOCTPAHCTRO, IIJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusa: ¢ortocuntes, avixanue, ouochepa, IKocUCTEMa, MUHEPAIbHbBIE
yI0OpeHUsl, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, MUTATEILHBIC BEIIECTRA.

['eorpadusa: armocdepa, ruapochepa, MHHEpaTbl, TOPHBIC TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOIIJIMBO, BOJAHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JImdHOCTHBIE pe3yJdbTaThl OCBOSHUS MPOTPAMMBI OCHOBHOTO OOIIEro
00pa3oBaHMs JOCTUTAIOTCA B XOJ€ OOy4YeHUs] XUMHHM B €IMHCTBE y4eOHOU U
BOCIIUTATEIIBHOM  JEATEIBHOCTH B  COOTBETCTBUM C  TPaJULIMOHHBIMU
POCCHUHCKMMH COIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU ILEHHOCTSAMH,
MPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMHU TIOBEICHHS U CIIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COITHATH3AIINN 00 yJarOIIIXCA.

JIM4HOCTHBIE  PE3yJbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJICTBOBAaTbCSI CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OPHUEHTALM U
paciIMpeHue OMbITa IEITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUSI

LIEHHOCTHOT O OTHOILIGHUS K OTEUYECTBEHHOMY  KYJbTYPHOMY,
HUCTOPUYECKOMY M HAyYHOMY HACJICIHIO, MOHMMAHUS 3HAYCHUS XUMHUYECKOU
HAyKW B KM3HU COBPEMEHHOI'0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOMN
uHdopmalme 0 TepefoBBbIX JOCTHKECHUSX U OTKPBITUSIX MHUPOBOH U
OTEUECTBEHHOW XWMHUHM, 3aUHTEPECOBAHHOCTM B HAYYHBIX 3HAHUIX 00
YCTPOMCTBE MUpa U OOIIIECTRA,;

2) rpaKIaHCKOr0 BOCTIUTAHUS:

NPEACTABICHUS] O COLUMAIBHBIX HOPMax M MpaBUJIaAX MEKIUYHOCTHBIX
OTHOIIEHUH B  KOJUIEKTMBE, KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJE3HOU, y4eOHOMCCIIENOBATEIbCKOM, TBOPUYECKOW M APYTHX
BUJIAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOI COBMECTHOM JEATEIHHOCTH
IIPY BBITIOJTHEHUU YYEOHBIX, TO3HABATEIBHBIX 3a/1a4, BHITIOJTHEHUH XUMHUECKUX
AKCIIEPUMEHTOB, CO3/TaHMM  Y4E€OHBIX  IPOCKTOB, CTpeMJIEHUS K
B3aMMOIIOHUMAHUIO M  B3aUMOIIOMOIIM B  Mpolecce ATo  ydeOHOM
NEATEeIbHOCTH, TOTOBHOCTH OLIEHHBAaTh CBOE IOBEICHUE M TOCTYIKH CBOMX
TOBapUIIEH ¢ MO3UIIUN HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS
MIOCJIEACTBUUA ITIOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI .

MHPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE U XMMHUECKON peakiluu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIONINE
OCHOBY JIJIsl TOHUMAHHUS CYIITHOCTH HaYYHOM KapTUHBI MUPa, TIPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MHPHUPOJIbI, B3aUMOCBSI3SIX UEIOBEKA C
MPUPOJTHOM CPEION, O POJIM XUMHUM B MO3HAHUU ITUX 3aKOHOMEPHOCTEN;



MO03HABATEJIbHBIE MOTHUBBI, HANPABJICHHbIC HA TOJIyY€HHE HOBBIX 3HAHUU
M0 XHWMHH, HEOOXOAuMBbIC JIsi OOBSICHCHHS] HAOIIOJAEeMBbIX TPOIECCOB H
SBJICHUM, MO3HABaTEIbHON, MHPOPMAIIMOHHON M YHUTATENIbCKON KYJIbTYpHI, B
TOM YHCJI€ HaBBIKOB CaMOCTOSITEIbHOW pPabOThl C Yy4eOHBIMH TEKCTAMH,
CIPaBOYHOM  JIUTEPATYpOM,  JIOCTYIIHBIMM  TEXHUYECKUMH  CpEJCTBAMU
UH()OPMAITMOHHBIX TEXHOJIOTHA;

MHTEpEeC K OOYUYEHHMIO UM TO3HAHUIO, JHO003HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  CamMOOOpa30BaHHIO, TMPOEKTHOW M  HCCIEAOBATEIHCKOM
NeATEIbHOCTH, K OCOBHAHHOMY BBIOOPY HAIPABJICHHOCTH U YPOBHSI OOyUEHHUS B
aJIbHEHIIIEM

4) hopMupOBaHUSI KYJbTYPbI 310POBbI:

OCO3HaHWE IICHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3JI0pPOBbIO, YCTAHOBKM Ha 37J0POBBIM 00pa3 »KU3HU, OCO3HAHUE MOCIEACTBUI U
HENPHUATHE BPEAHBIX NPHUBBIYCK (YHOTpPEOJICHUS aJIKOrojisi, HAapKOTHKOB,
KypeHHsI), HEOOXOIMMOCTH COOJIIOJICHUS TpaBWI  O€30MAaCHOCTH  IIPH
oOpaleHny ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U PEaTbHON KU3HH,

5) Tpy/A0BOT0 BOCIIUTAHUS :

MHTEpEC K MPAKTHYECKOMY H3y4eHHUI0 Mpodeccuil U TpyAa pa3indHOTO
pojia, yBaXXKCHHE K TPYLY U pe3ylabTaTaM TPYAOBOU NEATEIHHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHHM MO XWMHU, OCO3HAHHBIN BBHIOOD
WHIUBUYAIbHOW TPAGKTOPUU MPOAOJKEHUS OOpa3oBaHHs C  Y4ETOM
JMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMHH, OOLIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH, ycmenmHol MpodecCuoHaIbHON NESATEIbHOCTH W Pa3BUTHUA
HEOOXOJAMMBIX YMEHUW, TOTOBHOCTh aJanTUPOBAThCS B MPOPECCHOHATIBHOM
cpene;

6) 3K0JI0OrN4eCcKOTro BOCIIUTAHMS .

HKOJIOTMUYECKH 1eJeco00pa3HOe OTHOUIEHHE K MPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIIIECTBOBAHMS, IOHUMaHUE LICHHOCTH 3/I0POBOTO
u Oe3zomacHoro obOpasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3NYECKOMY U TICHXHYECKOMY 370POBBIO, OCO3HAHWE IIEHHOCTH COOJIOACHHUS
npaBuJl OE€30MacCHOTO TMOBEJAEHUs] MpU padoTe C BEIIeCTBaAMH, a TaKXKe B
CUTYaIHSIX, YTPOKAIOIIHX 3J0POBBIO U )KU3HU JIIOJICH;

CITOCOOHOCTH TIPUMEHSATH 3HAHUS, MTOTy9aeMbIC TIPH U3YICHUH XUMUH, IS
pelieHus 3a7ay, CBSA3AHHBIX C OKPYXKAIOLIEWM NPUPOAHOW CPENoM, IS
MOBBIIMICHUSI YPOBHS DKOJIOTHYECKON KYyJIbTYphl, OCO3HAHUS TJIOOAIBHOTO
XapakTepa OJKOJOTHYECKUX MPOOJeM H TyTed WX pPEHICHUS MOCPEICTBOM
METOJIOB XMMHH, SKOJOTHIECKOTO MBIIUICHUSI, YMEHHUSI PYKOBOJCTBOBATHCS UM
B MT03HABATEJIbHOW, KOMMYHUKATUBHOM U COIIMAIbHOM IIPAKTHUKE.



METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe MerampenMETHBIX pE3YyJIbTaTOB BBLACIAIOT 3HAUYMMBIC IS
(GOopMHpOBaHUS MHPOBO33pEHUS OOIICHAYYHbIC TOHATHS (3aKOH, TEOpHs,
HPUHITHIL, TUIIOTE3a, PaKT, CUCTEMA, MIPOIIECC, SKCIIEPUMEHT U IPYToe. ), KOTOPhIE
HCIOJIb3YIOTCA B €CTECTBEHHO-HAYUHBIX yU4E€OHBIX MPEAMETax U MO3BOJSIOT Ha
OCHOBE 3HaHHI U3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIETOCTHOM
HAy4YHOM  KapTWUHE MHpa, U  yHHBepcajbHble Yy4YeOHbIE  JCHCTBHS
(mo3HaBaTeIbHBIC, KOMMYHUKATUBHBIC, PETYJISITHBHBIC), KOTOPBIC 00ECIICUNBAIOT
dbopMHpOBaHHE TOTOBHOCTHM K  CaMOCTOSITEIBHOMY IUIAHUPOBAHUIO U
OCYIIECTBIICHUIO YI€OHOM eATETHbHOCTH.

ITo3naBaTebHBIC YHUBEpPCAJbHbIE YUeOHbIE JeHCTBUSA

Bba3oBble jioruueckue aeicTBUA:

YMEHHS HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBILUICHUS NPU OCBOCHHUU
3HAHUI. PaCKPhIBATh CMBICI XUMUYECKHUX MOHIATUH (BBIICIATh MX XapaKTePHBIC
NPU3HAKH, YCTAHABINBATH B3aUMOCBSI3b C JPYTUMH MOHSTUSMH), UCIIOJIB30BaTh
MOHSTHS 1J11 OOBSICHEHHSI OTACNBHBIX (DAKTOB U SIBIICHUH, BRIOUPATh OCHOBAHHUS
U KpUTEpUHU IS KIacCU(UKAMM XUMHUYECKUX BEIIECTB M XUMHYECKUX
peaKkiuii, yCTaHaBIMBATh MPUYMHHO-CIICICTBEHHBIC CBSI3U MEXKIY OOBEKTaAMHU
U3yUYEHUS, CTPOUTH JIOTHUECKUE PACCYXJICHUS (MHAYKTUBHBIC, NEAYKTUBHBIC,
10 aHAJIOTUH), IeJIaTh BHIBOIBI U 3aKITFOYCHHUS;

YMEHUE TPUMEHITh B TMPOIECCe MO3HAHHUS TOHATUS (MIPEIMETHBIE U
MeTanpeMeTHbIC), CHUMBOJUYECKUE (3HAKOBBIC) MOJICIH, HCIOJb3yeMbIe B
XUMHUH, TMPeoOpa3oBbIBATh MIMPOKO TPUMEHSEMbIE B XUMHH MOJEIbHBIC
NPECTaBICHHUS — XUMHYECKUH 3HaK (CHMBOJI 3JIEMEHTa), XUMu4ieckas Gpopmyra
U ypaBHEHHE XMMHYECKOW PEaKIMu — MpU PEHICHUH yueOHO-TI03HABATEIbHBIX
3aja4, C y4€TOM OTHUX MOJICTBHBIX TMPEACTABICHUN BBISABISATH |
XapaKTepU30BaTh CYIICCTBEHHBbIE TPU3HAKKM  H3YYaeMBIX OOBEKTOB  —
XUMHUYECKUX BEHIECTB M  XUMHUYECKUX pEaKlUi, BBIIBISATH  OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CJIEICTBEHHbIE CBSI3W W  MPOTHUBOPEUYUs B
M3y4aeMbIX MPOIeccaxX U SBICHUSAX.

Ba3oBblie uccienoBarebCKue 1eCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABIEHHbBIE BOIPOCH B Kaue€CTBE MHCTPYMEHTA
MO3HAHMUS, a TaKXKe B KAyeCTBE OCHOBBI [JIs1 (POPMHUPOBAHUS THIOTE3BI I10
MIPOBEPKE MPaBUILHOCTH BHICKA3bIBAEMBIX CYXKICHHI,

NpuOOpeTEeHUE OMbITa MO TJIAHUPOBAHUIO, OPTaHU3AIUU U TPOBEACHHIO
YUYEHUYECKUX DSKCIEPUMEHTOB, YMEHUE HaOIoJaTh 3a XOJOM Ipolecca,
CaMOCTOSTENIbHO IPOTHO3UPOBATH €0 pe3yiabTaT, (popMylInpoBaTh 0000IEHNS



U BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOIO OIbITa, UCCIEAOBAHUS, COCTABIATh
OTYET O MpoJIeTaHHOU padoTe.

Pa6ora ¢ ungopmanmeii:

yMEHHE BBIOHWpaTh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HH(OpMAIHIO
Pa3IMYHBIX BUAOB U (POPM MpeACTaBICHUS, TOJIy4aeMYIO U3 Pa3HbIX HCTOYHHUKOB
(HayyHO-TIONTYJIIpHAST JIMTEpaTypa XUMHUYECKOTO COJCP)KaHUs, CIPaBOYHBIC
nocoOust, pecypcsl VHTepHETa), KPUTUYECKH OLIEHUBATH MPOTUBOPCUYHMBYIO U
HEJIOCTOBEPHYIO MH(OpMAIIHIo;

YMEHUE MPUMEHSTh pa3InuHble METOABI U 3aMPOCHI MIPU MOUCKE U 0TOOpE
nH(GOPMALIUM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JISi BBHIMOTHCHHUS
y4eOHBIX U MMO3HABATEIBHBIX 3a7]a4 ONPEACIEHHOTO TUIIA, TPUOOPETEHHE OTBITA
B 00JIaCTH UCIOJIb30BaHUSI MHOOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
OBJIAJICHUE KYJIBTYpOH aKTHUBHOTO MCIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX
CUCTEM, CaMOCTOSITEJIBHO BBIOMpPATh ONTUMAIBbHYIO (OpMY TMpECTaBICHUS
uH(pOpPMAlUM U WJUTIOCTPUPOBATH PEIIaeMbIE 3a/1a4d HECIOKHBIMH CXEMaMH,
auarpaMmamu, ApyrumMu (popMamu rpauky 1 iX KOMOMHALUSAMY,

YMEHHE MHCIOJIb30BaTh U AHAIM3UPOBATh B Ipolecce Y4eOHOH W
UCCIIEI0BATENIbCKON NesITEIIbHOCTU uHdopmaIuio 0 BJIUSIHUU
MPOMBIIIJIEHHOCTH, CEJIBCKOTO XO34WCTBA M TPAHCIOpPTAa HA COCTOSHHE
OKPYKaroIIEH IPUPOJTHON CPEIbI.

KoMmmyHnkaTUBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

yMEHHs 3aJaBaTh BOINPOCH (B Xoae auamora W (WiaM) AMCKYCCHH) IIO
CyLIECTBY OOCyxJIaeMol Tembl, (HOPMYIUpPOBaTh CBOM  NIPEMAJIOKEHUS
OTHOCHTEIIbHO BHIMIOJIHEHUS TPEITI0KEHHOM 3a1a49H;

YMEHHsI TPEACTABIATH TMOJYYCHHBIE PE3yabTaThl IMO3HABATEIbHOMN
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JeNlaTh MPE3CHTALHUIO
pE3yJIbTATOB  BBHIMOJHCHHUS XHMHUYECKOTO JKCIepuMeHTa (J1abopaToOpHOTO
OTbITa, TAOOPATOPHON pabOTHI O UCCIIEIOBAaHUIO CBOWCTB BEILECTB, Y4€OHOTO
IPOEKTA);

YMEHHsSI Y4yeOHOro COTPYIHHUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
MO3HABaTEIbHOM W HWCCIIEOBATENLCKONW  JACSITETbHOCTH TPH  pPEUICHUH
BO3HUKAIOIIKX MPOOJIEM Ha OCHOBE y4é€Ta OOIIMX MHTEPECOB U COTIACOBAHUS
no3unuii  (0OCyxaeHusi, OOMEH  MHEHHUSIMH, «MO3TOBBIC  IITYPMBI»,
KOOpAUHAIIMS COBMECTHBIX JI€WCTBUHM, OMpEIEICHUE KPUTEPUEB IO OILICHKE
Ka4yeCTBa BBITOJHECHHON PabOThI U IPYTHeE).

PeryJsiTUBHbIE YHHBepPcaJdbHbIE YUeOHbIe AeiicTBHS:

YMEHHE CaMOCTOSATEIBHO OMpPENENATh LEIN AESITeIbHOCTH, IJIaHUPOBATh,
OCYILIECTBISATh, KOHTPOJIHUPOBATH U NMPU HEOOXOTUMOCTH KOPPEKTUPOBATH CBOIO



NeATeNIbHOCTh, BEIOMpaTh Hanbosee 3 (HEeKTUBHBIE CITIOCOOBI PeIIeHUs] YICOHBIX
Y MO3HABATEJIbHBIX 33/1a4, CaAaMOCTOSITEIBHO COCTABJIATH WU KOPPEKTHUPOBATH
MPEIVIOKEHHBIN AJITOPUTM JIEUCTBUM TMPU BBINOJHEHUU 33aJaHUM C YYETOM
MOJIYY€HHS] HOBBIX 3HAHHMM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaAKIIUSX,
OIICHMBATh COOTBETCTBUE MOJIYYEHHOIO PE3yJIbTaTa 3asBJICHHOW LEIU, YMEHUE
WCMOJIb30BaTh M AHAIM3UPOBATh KOHTEKCTHI, MpEAJaracéMble B YCIOBUH
3a1aHUMN.
HNPEIMETHBIE PE3YJIBTATBI
B cocraBe mnpeaMeTHBIX PE3yNbTATOB IO OCBOEHUIO 00S3aTEIBHOIO
COJIEpKaHUsl, YCTAaHOBJICHHOTO JaHHON (QeaepanbHOil pabouelt MmporpaMMmon,
BBIJICJIAIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIIOCOObI
NeucTBul, crneruduueckue i1 NpPeaIMETHOM o0acTh «XUMHS», BHJBI
NESITEIbHOCTH IO TOJYYEHHI) HOBOTO 3HAHUA, €ro WHTEPHpPETALNH,
peoOpa30BaAHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIUSX.
K xonmy oOyueHuss B 8 KJjacce NpeaMETHBIE PE3yIbTaThl Ha 0a30BOM
YPOBHE JI0JIKHBI OTPaxkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS] YMEHUM :
pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHSATHIA: aTOM, MOJIEKYJIa,
XUMHYECKUHN 3JIEMEHT, MPOCTOE BELIECTBO, CI0KHOE BEILIECTBO, CMECH
(omHOpOIHAS M HEOTHOPOHAS), BJICHTHOCTh, OTHOCHTEIbHASI aTOMHAsI
W MOJIEKYJISIpHasg Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas [J0JiI XUMHYECKOTO JJIEMEHTa B COCAUHEHUH,
MOJISIDHBI ~ 00BEM, OKCH]I, KHUCJIOTA, OCHOBAHHUE, COJIb,
ANEKTPOOTPUIATEILHOCTh, CTENIEHb OKHUCIICHUS, XUMHYECKasi peakius,
KJlaccu(uKaIys peakiuii: peakiiui COeIMHEHUS, PEaKIIUK Pa3I0KEHN,
peakIuy 3aMeIleHUs, pPeakiuu OOMEHa, 3K30- U HHIOTEPMHUUYECKHUE
peakiuu, TernoBor 3(PeKT peakuuu, siAPo aToMa, IEKTPOHHBIN CIIO
aToma, aroMHas opOuTamb, paguyc aToMa, XUMHUYECKas CBS3b,
NOJISIpHAsE M HEMOJSIpHAs KOBAJICHTHAs CBA3b, WOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas J0Js BemiecTBa (IPOICHTHAsS
KOHIICHTpAIIUs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHWMHYECKUX TOHATHH U
MPUMEHSTh 3TU HOHATHUS MIPU OITMCAHUH BEIIECTB U UX MPEBPAIICHUN;
HCIIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY MJIS COCTaBiieHUs Gopmy
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUM;
OMpEeNeNiATh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COCIMHCHUSX, CTENEHb OKHUCJCHHUS DJIEMEHTOB B  OWMHApHBIX
COEJIMHEHUSX, MPUHAIJIECKHOCTh BEIIECTB K OINPEICIEHHOMY KIaccy



v

coeMHEHU 1o ¢opmysiaM, BUJI XUMHUYECKOW CBSI3M (KOBaJIGCHTHAs U
WOHHAs) B HCOPTAHWUECKUX COCTUHEHUSX;

packpsiBaTh cMbIica llepuommueckoro 3akona [I. WM. Mennaeneesa:
JEMOHCTPUPOBATh TTOHUMAHHE TMEPHOJIUUYESCKON 3aBHCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MojioxkeHus B [leproanueckoit cucreme,
3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHS, 3aKOHa ABOTaJipo;

ONMHCHIBATh U XapaKTepu30BaTh TabauuHyr (opmy Ilepuoanueckoit
CHUCTEMBl XHUMHMUYECKHX OJIEMEHTOB. pasnyaTh IOHATHS «TJIaBHas
noarpymma (A-rpymma)» u «nodounas nmoarpynna (b-rpymma)y, mansie
1 OOJbIIME MEPHUOJIbI, COOTHOCUTH 0003HAUCHUSI, KOTOPhIE UMEIOTCS B
tabiune «llepronnueckas cucrema xXuMHYecKux snemeHtoB J[. .
MenpeneeBa» C YHUCIOBBIMU XapAaKTEPUCTUKAMHM CTPOECHHUSI aTOMOB
XUMHYECKHX JJEMEHTOB (COCTaB M 3apsa  sapa, oOOINee YHCiIo
AJICKTPOHOB U PACIPEICICHUE MX TI0 AICKTPOHHBIM CIIOSIM);
KJIacCU(UIIMPOBATh  XUMUUYECKHUE  DJIEMEHTHI, HEOPTaHUYECKUE
BEIIICCTBA, XUMHUUYECKUE Peakuu (IT0 YKCIy U COCTABY y4aCTBYIOUIUX B
PCaKIiu BEIIECTB, 110 TEITOBOMY 3 (PeKTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMUYCCKUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIACCOB, NOATBEpXkAasi  ONUCAHUE npuMepamu
MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUM;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HX
Ka4eCTBEHHOIO COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUUYECKUX
MIPEBPAILCHUH B PA3JIMYHBIX YCIOBUSIX;

BBIUMCIISITH OTHOCHUTEIBHYIO MOJIEKYJAPHYIO W MOJISIDHYIO MaccChl
BEIIIECTB, MACCOBYIO JOJIO XHMHYECKOI'O JJIEMEHTa 10 ¢dopMmylie
COCJMHEHMS, MacCOBYIO JOJII0 BEIIECTBA B PACTBOpPE, IMPOBOIUTH
pacu€Thl 110 YpaBHEHUIO XMMUYECKOU PEaAKIINUH;

MPUMEHSTh OCHOBHBIC OIlEPAIIMU MBICIUTEIILHON JIEATEIbHOCTH —
aHajlM3 W CHHTE3, CpaBHEHHUEe, 0000IIeHHe, CHUCTEeMaTU3AIUIO,
KJ1acCU(UKAIIMIO, BBISBICHUE MPUUYUHHO-CICIACTBEHHBIX CBSI3EH — IS
M3YUYCHHS] CBOMCTB BEIIECTB M XMMHYECKHX PEaKIHil, €CTECTBEHHO-
HAay4YHbICE  METOAbl  TO3HAHUS —  HAONIOJeHWEe, U3MEpPCHHE,
MOJICJTMPOBAHNUE, IKCTIEPUMEHT (peaibHbIi K MBICJICHHBIH);

CJIEIOBaTh MpaBWJIaM  I[IOJIb30BAHUS  XMMHYECKOM TOCYAOW U
7a00paTOPHBIM 00OpPYJIOBAaHUEM, a TaKXe IpaBWJIaM OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLIHUSIMHU IO BBINOJHEHUIO
Ja00PaTOPHBIX XUMHUYECKHUX OIBITOB IO IOJYyYCHUI0O M COOUPAHHIO



ra3000pa3HbIX BemlecTB (BOAOpPOJa M KUCIOPOAA), MPHUTOTOBICHUIO
pacTBOPOB €  OINPEACIEHHOM MACCOBOM JIOJIEM PacTBOPEHHOTO
BEILECTBA, IUIAHUPOBATh U MPOBOJUTh XUMHYECKHE HKCIIEPUMEHTHI MO
paclO3HAaBAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C  IOMOUIBIO
MHJIUKATOPOB (J1TakMyc, peHON(TaICHH, METHIIOPAHK U IPYTHE).

K koniy oOydenuss B 9 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM

YPOBHE JAOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:

PacKpbhIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHATHN: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJIA, MOH, KaTUOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0’KHOE€ BEILIECTBO, BAJIEHTHOCTH, AJIEKTPOOTPHULIATEIBHOCTD, CTENEHD
OKHCJICHUSI, XUMHUYECKas PpEaAKIMs, XUMUYECKAs CBS3b, TEIJIOBOM
3 deKT peaknuu, MOIb, MOJSIPHBIM O0BEM, PacTBOpP, SJIECKTPOJUTHI,
HEDJICKTPOJIUTHI, JIEKTPOIUTHYECKAS TUCCOLMALMS, PEAKIIMU MOHHOTO
oOMeHa, KaTaJu3aTop, XWMHYECKOE€ paBHOBECHEe, OOpaTHUMbIE U
HEOOpaTUMbIE PEAKLHUH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUH,
OKHCIIUTENIb, BOCCTAHOBUTEINb, OKHCIEHHE M  BOCCTaHOBJICHHE,
ajuoTponus, aMpOTepHOCTh, XHMHUYECKass CBI3b (KOBaJCHTHas,
MOHHAs, METaJNIMUECKas), KPHUCTAIMUECKas peIIETKa, KOPpPO3Hs
METAJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW PEaKUUU, IPEIACIbHO
nonyctumas koHnentpauus [[/IK BemecTsa;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHIATUUA U
IIPUMEHATH 3TU MOHATHS IIPU ONIMCAHUHU BEIIECTB U UX IPEBPAILCHUMN;
UCIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJeHUs (Hopmys
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;
ONpPENECATh BAJICHTHOCTh W CTENEHb OKHUCJIEHUS XUMHYECKUX
DJIEMEHTOB B COEQUWHEHMUSAX PAa3JIMYHOIO COCTaBa, IPHUHAMICKHOCTD
BEILLECTB K OMNPENEIEHHOMY KJaccy COEAWHEHUH mo (QopMynam, BH]
XUMUYECKOM CBsi3W  (KOBaJeHTHAs, MWOHHAsA, MeTajuinueckas) B
HEOPTraHUYECKUX COCIMHECHUSIX, 3aps]l HOHA 10 XUMUYECKou (popmyie,
XapakTep cpeabl B BOJHBIX PAacTBOpPax HEOPTraHMYECKUX COCAUHECHUH,
TUIl KPUCTAJUIMYECKOMN PEIIETKA KOHKPETHOIO BEIIECTBA,
packpbiBaTh cmbich llepuoamueckoro 3akona [[. M. MenaeneeBa u
JEMOHCTPUPOBAThL €r0 TMOHUMAHHUE. ONHUCHIBATh W XapaKTEPHU30BaTh
TabauuyHyto ¢popmy lleproanueckoit CUCTEMbI XUMHUYECKUX DJIEMEHTOB:
pasnuyaTh TOHATHS «rJIaBHas moarpymna (A-Tpymma)» U «mo0ovHas
noarpynmna (b-rpymma)», manbie W OOJBIINME TMEPHOIBI, COOTHOCHTH
0003HAauEHHUsI, KOTOpbIE MMEITCS B TMEPUOAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU CTPOCHUS AaTOMOB XUMHYECKUX



9JIEMEHTOB (COCTaB M 3apsja  sApa, OOIIee YHCIO SJICKTPOHOB U
pacupeqeicHue HMX I10 JJICKTPOHHBIM CJIOSIM), OOBSICHATH 0OIIne
3aKOHOMEPHOCTH B U3MEHEHUU CBOWMCTB RJIEMEHTOB U MX COCIMHEHUI B
npeesiax MajibIX IEPUO/I0B U IIIaBHBIX TOATPYIII C YYETOM CTPOCHUS UX
aTOMOB;

KIacCU(PUITMPOBaTh ~ XUMHUYECKHE  DJIEMEHTHI,  HEOPTaHUYECKUE
BEIICCTBA, XUMHUYCCKHE PEakuu (IT0 YUCIIy U COCTABY YYaCTBYIONIUX B
pEeaKIMK BEIIECTB, MO TEIUIOBOMY 3(P(DEKTy, 0 U3MEHEHHIO CTENeHEen
OKHCJICHUS XUMHUYICCKUX DIIEMCHTOB);

XapaKTepu30BaTh (OMKCHIBAThH) OOIIKE U CENU(DUICCKHE XUMUUYCCKHEC
CBOMCTBAa MPOCTBHIX U CIIOKHBIX BEIIECTB, MOATBEPKIasi OIKCAHUE
MpuMepaMu MOJICKYJISIPHBIX ¥ MOHHBIX YPABHEHHH COOTBETCTBYIOIINX
XUMHYECKUX PEaKIIH;

COCTaBIIATh YPABHEHUS AJIEKTPOJUTUYECKOW JHCCOLMAIMKM KHUCIOT,
LIEJI0YEW M COJIEM, IIOJHBIE M COKPAIIEHHBIE YPABHEHMS PEAKLINN
HOHHOTO  OOMEHa,  ypaBHEHHS  pEaklIWuid,  MOATBEPKIAIOIINX
CYIIIECTBOBAHME T€HETUYECKON CBS3M MEXKY BEIIECTBAMHU PA3THMUYHBIX
KJIACCOB,

pPacKphIBaTh CYITHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHHA
MOCPEJICTBOM COCTaBIICHHUSI AJIEKTPOHHOTO OallaHCca ATUX PEaKIIUi;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUA,
BO3MOYKHOCTH TIPOTEKAHUS XMUMHUYECKUX IPEBPAIICHHA B Pa3IUIHBIX
YCIIOBUSAX;

BBIYHUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJSPHYIO MacChl
BEII[ECTB, MACCOBYIO JIOJIO XHMHYECKOTO »JJIeMEeHTa 1o (opMmyre
COCIMHEHMSI, MAacCOBYIO JIOJIO BEIIECTBA B PACTBOpE, MPOBOIAUTH
pacy€ThI IO YPaBHEHUIO XUMHYECKON PEaKIINH;

coOyofaTh  MpaBWwia  TMOJB30BaHUS  XUMHYECKOW TMOCYIOM W
Ja00paTOpHBIM O0OPYyJIOBaHUEM, a TakK)Xe IpaBujia OOpaIlleHUs C
BCII[ECTBAMH B COOTBETCTBUU C WHCTPYKIUSAMH TI0 BBITIOJIHCHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB TO TMOJYYCHUI0O U COOMpPaHUIO
ra3000pa3HbIX BEHICCTB (aMMHaKa M YIJICKHCIIOTO ra3a);

MPOBOJUTh  PEAKIUHU, TOATBEPKIAIONINE KAueCTBCHHBIH COCTaB
pPa3IMYHBIX BEIIECCTB. pPaclo3HABaTh OIBITHBIM TYTEM  XJIOPHUA-,
opomua-, moaua-, kapoonar-, pocdar-, cunukar-, cynbhar-, THAPOKCHUI-
WOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3YYCHHBIX METaJlIOB,
MPUCYTCTBYIONIKE B BOAHBIX PACTBOPAX HEOPTAHUUECKHUX BEIIECTB,;



IMPUMCHSATh OCHOBHBIC OTICPAIIMM MBICIUTCIBHON JCATCIBHOCTH —
aHaJiu3 U CUHTE3, CpaBHEHHUE, 0000IIEHNE, CUCTEMATU3aLINIO, BHISBICHUE
PUYUHHO-CJICACTBEHHBIX CBA3CH — JIJI1 M3YYCHHS CBOWCTB BEIECTB U
XUMUYCCKUX PCaKIUi, CCTCCTBEHHO-HAYYHBIC METOJBI ITO3HAHHUS —
HaOJII0/IcHUE, U3MEPECHHE, MOACIUPOBAHNE, IKCIICPUMEHT (peaabHbIH U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KonuyectBo yacos
Ne HaumeHnoBaHue pa3ae/ioB u JJeKkTpoHHbIE (IHPPOBbHIE)
n/n TeM MpPOrpamMmMbl Bcero Konrporeubie Tpakruteckue o0pa3oBaTe/ibHbIE PeCypChl
padoTsbI padoTsbI
Pazgen 1. [lepBoHayanbHble XUMHYECKHE IIOHATHSA
Xumusi — BaxHas 001acTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK
MPAKTUYECKOUN AEATEIbHOCTH https://m.edsoo.ru/7f41837c
yeJloBeKa
12 BelectBa u XumMu4eckue 15 1 bubmuoreka [JOK
peaxuuun https://m.edsoo.ru/7f41837c
Hroro no pasgeny 20
Paznen 2. BaxkHelilme npecTaBuTe/ I HEOPraHUYeCKUX BellecTB
21 Bosnyx. Kucnopon. Ilonsarue 5 bubnuoreka [IOK
00 okcupax https://m.edsoo.ru/7f41837c
29 Bonopona.Ilonstue o kucnorax 3 1 bubnuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [lonsatue 00 5 1 1 bubnuorexa [IOK
OCHOBAHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/7f41837c
Hroro no pasaeny 30



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

Pa3nen 3. [lepuoanyeckuii 3axkoH u Ilepuoguyeckasi cucrema xumudeckux djemMenToB /1. U. MenneneeBa. CTpoeHue aTOMOB.

Xumuuyeckasi ¢cBsizb. OKHCIUTEILHO-BOCCTAHOBHTEIbHBIE pe€aKnuu

Ileproanueckuii 3aKOH U

31 [lepuonuueckas cucrema 7 bubnuoreka [IOK
XUMHYECKUX 31eMeHToB /l. U. https://m.edsoo.ru/7f41837c
MenneneeBa. Ctpoenue atoma
XuMu4decKas CBA3b.

3.2 OKuUCIUTEIBLHO- 8 bubmorera [JOK

https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEJIHHBIC PEAKITUN
bubmuoreka [JOK
Hroro mo pasnery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[MNPOTPAMME



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

9 KJIACC

Kosaun4vecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM u¢posbie
Ne n/m pasi Kourpouabsnsie | IIpakTHyeckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchl
Pazgen 1. BemecTBo H XMMHYecKHe peaKkIUul
11 [ToBTOpEHue u yrinydneHue 3HaHUN 5 1 0 bubnuorexa [IOK
' OCHOBHBIX pa3fieNioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuorexa [JOK
' peaxnuii https://m.edso0.ru/7f41a636
13 DJIEKTPOJIUTHYECKAs JUCCOIHALIMS. 8 1 1 bubauoreka [IOK
' XHMMHUUYECKHUE PEAKIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3pea 2. Hemerasiibl M HX cOeTHHEHUS
21 OO11ast xapakTepUCTUKa XUMHUYECKHX 4 0 1 bubmuoreka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO11ast xapakTepUCTUKa XUMHUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 bubmorexa HOK
' pyret. &ep https://m.edsoo.ru/7f41a636
COEIMHEHUs
OO11ast xapakTepUCTUKa XUMHYECKHX
2.3 anemeHToB VA-Tpynmsl. A30T, hocdop u 7 0 1 bubmorexa [JOK
' YL ’ https://m.eds00.ru/7f41a636
UX COEAVHEHHUS
24 OO6mrast XxapaKTepUCTUKA XUMUUECKHX 8 1 9 bubnuotexa [JOK
' aneMeHToB |V A-rpynmnsl. Yriaepoa u https://m.edsoo.ru/7f41a636



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

erMHI/Iﬁ U UX COCAUHCHUA

Hroro no pazaeny 25
Pasgen 3. Mera/liibl 4 MX COEAMHEHUS
. bu6mmoreka [IOK
3.1 00 4
HE CBOMCTRA METAILIOB https://m.edso00.ru/7f41a636
3.2 Baxxueline Metaisl 1 UX COSTUHEHUS 16 Bubmmorexa OK
https://m.eds00.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u oKpy:kawias cpeaa
4.1 BemecTBa 1 Matepuaibl B )KM3HH YEIIOBEKA 3 bubmorera [JOK
https://m.eds00.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 brbmorexa [OK
p p https://m.eds00.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne Hara undgponbie
Tema ypoka KontpoabHnbie | IlpakTuyeckue
n/n Bcero u3ydeHusi | o0pasoBaTe/IbHbIEC
padoTsbI padoThI
pecypcsl
1 [Ipeamer xumuu. Pons xumuu B 1 bubauoreka [IOK
JKM3HM 4esloBeka. Tena u Benecrna https://m.edsoo.ru/ff0d210c
5 ITonsTHE O METOIaX MMO3HAHUS B 1 bubauoreka [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[TpakTrueckas pabora Ne 1
3 «IIpaBuna paboTel B 1abopaTopuu u 1 bubnuorexa [IOK
npuémbl 0OpalleHus ¢ https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYTOBAHUEM
4 YucTele BEeCTBa U CMECH. 1 bu6mmoreka [IOK
CriocoObl pazzienieHus: cmecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabora Ne 2
5 «lfa3 eIICHHE 01\12606171 (Ha mpumepe 1 bubmmorexa [IOK
8 . PHMEP https://m.edsoo.ru/ff0d28c8
OYHCTKHU TIOBAPEHHOU COJIN)»
bu6moreka [IOK
6 A 1
TOMBL I MOJCKYIIB! https://m.edsoo.ru/ff0d2a6c
F XuMHUYeCKHe 3JIEMEHTHI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKHX DJICMEHTOB https://m.edsoo.ru/ff0d2be8d
8 [IpocThie U cnoKHbBIE BELIECTBA 1 bubnmorera [JOK
P - https://m.edsoo.ru/ff0d2a6¢c



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

bu6mmoreka [IOK

9 ATOMHO-MOJICKY/ISIPHOC YUCHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BelIeCTB. XUMUYECKasi opMyIa. bubmmoreka [JOK
BaneHTHOCTh aTOMOB XUMUYECKUX https://m.edsoo.ru/ff0d2eae
AJIIEMEHTOB
OTHOCHUTeIbHAS AaTOMHAsI Macca.
11 OTHOcCHUTENbHAS MOJIEKYIISIpHAs Bubnrorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 4011 XUMHYECKOTO bubauoreka [IOK
JIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KommuecTBo BemecTBa. MoJib. bubauoreka [IOK
Moumnspnas macca https://m.edsoo.ru/ff0d5230
14 dusnyeckrue ¥ XUMUYECKHE bu6mmoreka [JOK
ABJICHUs. XUMHUYECKasl peaKLUsl https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky M ycioOBHsI IPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al16
16 3aK0oH COXpaHEHHUs MaCChl BEIIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust Koau4ecTBa, MacChl
17 BEILIECTBA 110 YPaBHEHUSIM bubmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYCCKHX PEaKIIHA
Krnaccudukanus XuMHUuecKux
18 peaKHI/IIgI) (CO:}IHHGHI/ISI, pa3noXKeHUs Bubmorexa LIOK
’ https://m.edsoo.ru/ff0d3f34
3aMeIleHUs, 0OMEHa)
19 M. B. JIoMOHOCOB — y4€HBIii- bubnuoreka [JOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHIuKIoneaucT. O000NIeHNE U
CHCTEMAaTH3allis 3HaHUI

https://m.edsoo.ru/ff0d40c4

Kontposbhas padota Nel o teme

bu6mmorexa [JOK

20
«BelllecTBa 1 XUMHYECKHE PEAKIIANY https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CoctaB
21 Bo3ayxa. Kucinopon — sneMeHT u Bubmmorera [JOK
yxa. https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
du3nvecKrue 1 XUMUYECKHE
29 CBOMCTBA KUCIOpoa (peakiun bubnuoreka [JOK
okucienus, ropenue). [loustue 06 https://m.edsoo.ru/ff0d4614
oKcuIax
Crioco0bl MoJy4eHus: KMCIopoia B
23 naboparopuu Zlq h§ OMBIHIJ'IGHII)-IOCTI/I bubmorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[TpumeHnenue kucnopoia
TennoBoit 3¢dext xumudeckoi
24 peaxkuuy, IOHATHE O bubnuorexa [IOK
TEPMOXUMHUYECKOM YPABHEHUH, https://m.edsoo.ru/ff0d4790
9K30- U PHJIOTEPMUYECKHUX PEaKITHIX
TomnuBo (HeTh, Yroib U METaH).
25 3arps3HeHue BO3/1yXa, CIOCOObI €ro Bubmmoreia LOK
P yxd https://m.edsoo.ru/ff0d4c4a
Ipe0TBpaIleHUS
[IpakTuueckas padota Ne 3 mo Teme
26 «[Tonyuenne u coOupanue bubnmorexa [JOK
¥ . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/1a, U3Y4EHHE €T0 CBOMCTBY
97 Bonopox — anemeHT u npocroe bubnuoreka [IOK

BelecTBO. Haxoxaenue B mpupoae

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

dusnueckne U XUMUYECKHE

28 cBoiicTBa Bomopoaa. IlpuMeHeHne bubmmorexa LIOK
Aopoaa. 1p https://m.edsoo.ru/ffod4ddo
BOJIOpOJA
bu6mmoreka [IOK
29 TTousTre 0 KUCIOTAaX U COMIAX
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MmoTyueHus: BOAOPOia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktruueckas padora Ne 4 o teme
31 «Hpon eHHUE U ﬁ061/1 aHUe bubnnorexa LHOK
¥ p . https://m.edsoo.ru/ff0d4f42
BOJIOPO/JIa, U3y9YCHUE €TO CBOMCTRB
32 MounspHblii 005EM Ta30B. 3aKOH bubnuoreka [JOK
ABorajapo https://m.edsoo.ru/ff0d542e
Breraucinenuss o0péma, KoaudecTsa
33 BEIECTBA ra3a 10 €ro U3BECTHOM bubmorexa [IOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIIH O0BEMY
Brerunciaenust 00L,EMOB ra30B 110
34 aBHEHUIO PEaKIMU Ha OCHOBE bubmorexa [IOK
P p o https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIIEHUH ra3oB
35 dusnyeckrue ¥ XUMAYECCKHUE bu6mmoreka [JOK
CBOMCTBa BOJBI https://m.edso0.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsarue 06 bubnmoreka [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTes.
37 Hacrimennsie 1 HeHaChIIIEHHEBIE bu6mmoreka [JOK

pacTtBopsl. MaccoBast 10J1s1 BELIECTBA
B pacTBOpe

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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[Tpaktruueckas padota Ne 5 o Teme
«IpuroroBieHue pacTBOPOB C

Bbu6mmoreka [JOK

38
OIpeaeIEHHON MAaCCOBOM A0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBA
39 KonTponbnas padora No2 o teme bubmmoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, Kiaccuduxams, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosnydenune u XuMHUUYECKUE CBOMCTBA
i bubnuoreka LIOK
41 KHCJIOTHBIX, OCHOBHBIX U
https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCUIOB
42 OcHOBaHHS: COCTaB, bubmuoreka [{OK
KJaccuukalys, HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnyueHnne 1 XuMHU4YECKHE CBOWCTBA bubnuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHne n XuMHUYECKHE CBOKMCTBA bubnuoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenane): HOMEHKIATypa,
(cpenne) 7P Bummotexa 1[OK
46 CHocoObI MOJTYYEHHUs, XUMUUECKUE
. https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6.
47 Pemenne skcnepuMeHTAIBHBIX bubnuoreka [IOK

3a1a4 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCAUHEHUI

https://m.edsoo.ru/00ad9b7c
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I'enernueckas CBA3b MEXIY

48 KJIJaCCAaMH HEOPraHUYeCKUX bubmorexa LIOK
. p https://m.edso0.ru/00ad9a50
COeMHEHUH
49 O06o0111eH1E U CUCTeMAaTH3aIUS bubmmoreka [JOK
3HaHHUI https://m.edsoo.ru/00ad9cb2
KonTponbnas padora Ne3 o teme
B bu6mmoreka [JOK
50 OCHOBHBIE KJIACCHI
- https://m.edsoo.ru/00ad9ela
HEOPraHMYECKHUX COCIMHCHHIMA
[TepBble OMBITKY KIacCUPUKAITUN
bubmuoreka [JOK
51 XUMHUYCECKHX DJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIIIaX CXOJHBIX SJICMEHTOB
Ileproanueckuii 3aKOH U
59 [lepronnueckas cucrema bubnuoreka [IOK
XUMHYECKHX 31eMeHToB /l. 1. https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuoibl, TpyMIbI, HOATPYIIIBI brbmorexa [OK
PHOARL, TPYITIET, HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnmoreka [JOK
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UYEK
. bubmuoreka [JOK
55 aToMoB 3neMeHToB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. Menpeneena
XapakTepucTHKa XUMHUYIECKOTO
56 AJIEMEHTA TI0 €T0 MOJIOKEHUIO B bubmuoreka [JOK

[lepuomnueckou cucreme /. U.
Menneneesa

https://m.edsoo.ru/00ada824
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3nauenue [leprnoandeckoro 3akoHa
JUTSL pa3BUTHS HAYKU U MPAKTHKU. [].

Bbu6mmoreka [JOK

> N. MenaeneeB — y4€HbIH, me1aror https://m.edsoo.ru/00ada96e
U TPOKIaHUH
58 DIIEKTPOOTPUIIATEIIBHOCTH AaTOMOB bubmmoreka [JOK
XHMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHas XuMu4eckas CBsI3b bubmmorera [TOK
https://m.edsoo.ru/00adac34
60 KoBaneHntHas nosisipHasi XuMudeckas bubnuotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHas HenoJisipHast bubnuorexa [JOK
XHMUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CreneHb okHCIIeHIA https:// m.edsoc]J_.I ru/00adae28
63 OKHUCIUTEITbHO-BOCCTAHOBHUTEIIHHBIC bubmuoreka [{OK
peaxkuuu https://m.edso0.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTECIIH brbmorexa [OK
https://m.edsoo.ru/00adb076
KonTt 0
5 | «Coptore arows Xonsecnon buGmorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBubIit ypok. O0001IIEHNE 1 bubnuorexa [IOK
cHCTeMaTHu3aIys 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBubiit ypok. O6001IeHNE U bubnuoreka [IOK
cHCTeMaTHu3aIys 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBubiit ypok. O600IIeHUE U bubnmoreka [JOK
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cucTeMaTu3anus 3HAHHUM

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

68



https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosauuvecTBo yacoB JIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabnbie | IIlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTeJbHbIE
padoTbI padoTbI
pecypcsbl
[Tepuoauueckuii 3aK0H.

1 [lepuonuueckas cucrema 1 0 0 bubnuorexa [IOK
XUMUYECKUX deMeHToB Jl. . 06.09.2023 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKUX HIEMEHTOB 1 0 0 bubmorexa LHOK

N 07.09.2023 |  https://m.edsoo.ru/00adb6h6
MIEPBBIX TPEX MEPHOJIOB
Bubl XuMu4eckoi CBSI3U U TUIIBI bubnmoreka [JOK

3 ) 1 0 0
KPUCTAININYECKUX PEMIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
BxonnaskKontponbHas paboTa
Nel mo teme «lloBTOpEHUE U

4 . 1 1 0
yri1yojaeHne 3HaHUH OCHOBHBIX 14.09.2023
pa3zaenoB Kypca 8 kiacca»

Knaccudukanus u HoMeHKIaTypa bubnuorexa [IOK

5 1 0 0
HEOPraHWYECKHUX BEIICCTB 20.09.2023 | https://m.edsoo.ru/00adb7e2
Knaccudukarums XuMAYECKUX

6 eaKm/HgI) o Ha3J'II/I‘{HBIM 1 0 0 bubmiorexa IJOK
p P 21.09.2023 | https://m.edsoo.ru/00adbch0
pU3HAKaM
[loHsiTHE O CKOPOCTH XUMUYECKOMN

7 eakiuu. [loHsiTme 0 TOMOr€HHBIX 1 0 0 Eubmiorexa HOK
P ' 27.09.2023 | https://m.edsoo.ru/00adbe9a
U TETEPOTCHHBIX PEAKIUIX



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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IToHsTHE O XUMHYECKOM
PaBHOBECHH. (DaKTOpBI, BJIMAKOINNUC

bu6mmoreka [JOK

8 Ha CKOPOCTD XHMHUICCKON peaKilii 28.09.2023 | https://m.edsoo.ru/00adc28¢c
U ITOJIOKCHUC XUMHNYCCKOI'O
paBHOBECHS
9 OKHUCIUTEIBHO- bubnuorexa [JOK
BOCCTAHOBUTEILHBIC PEAKITUU 04.10.2023 | https://m.edsoo.ru/00adcade
T -
10| nccoumun. Crumsisie n crade BuGnuorera IIOK
a HHATUH. 05.10.2023 | https://m.edsoo.ru/00adcd68
BJIEKTPOJIUTHI
11 HNonHbIe ypaBHEHUS PEAKIIUNA buomiorexa IJOK
yp peaxil 11.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIIOT U
12 OCHOBaHHH B CBETE bubmuoreka [{OK
IpeJICTaBIeHUN 00 12.10.2023 | https://m.edsoo.ru/00add5d8
ANEKTPOTUTUYECKOMN TUCCOLUALINN
XUMHYECKHE CBOMCTBA COJIEU B
13 BETE IIPEACTABICHUNA 00 bubmorexa LIOK
¢ peA 5 18.10.2023 |  https:/m.eds00.ru/00addsh?
AIIEKTPOJIUTUICCKON TUCCOITUAITTT
14 TTougrue o ruapouse coaei Eubmiorexa HOK
Ap 19.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o01IeHrne U CUCTeMaTH3AIUS bubnuotexa [JOK
3HAHUHI 25.10.2023 | https://m.edsoo.ru/00addd12
o r(g)aKTI/I'-IeCKaSI pabora Ne 1. BuGmiorexa 1IOK
(CIICHUE IKCTICPMEHTAILHBIX 26.10.2023 | https://m.edsoo.ru/00addbfa

3a1au»
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Kontposbphas padoTta Ne2 o teme

17 «QNEeKTpoInTUYECKas bubnuorexa [IOK
Jucconuanys. XuMU4eCcKue 08.11.2023 | https://m.edsoo.ru/00addecO
peaKkuuu B pacTBOPax»

OO6m1as XxapakTepucTuka
18 FaJIL(I)lFeHOBp XI/IMI:;/I‘IGCKI/IC CBOICTBA bubmorexa [OK
' 09.11.2023 | https://m.edsoo.ru/00addfe2
Ha TIpUMeEpe XJIopa
Xnoposogopoa. CojisgHast KUCIIOTa,
19 XI/IMII/:I)IIGCI?I/IS CiOfICTBa bubmorexa HOK
’ 15.11.2023 | https://m.edsoo.ru/00ade104
MOJTydeHUE, IIPUMEHEHHE
[IpakTruueckas padora Ne 2 o
20 teme «[lonyuenue consHoit bubmorexa HOK
i . 16.11.2023 | https://m.edsoo.ru/00ade348
KHUCTIOTBI, U3y4eHHUE €€ CBOMCTBY
B cie 0 ypaBHE
21 XIEII\;{;IQ;ICI?;; Heali]p I/IBI7IH eI;IJI;I:II\f) VH bubmmorexa [TOK
PeAKIHH, a 22.11.2023 | https://m.edsoo.ru/00ade488
U3 PEareHToB JIaH B U30BITKE

29 OO01as xapakTepucTUKa bubnuotexa [JOK
aneMeHToB VIA-Tpynmb 23.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTpomnHsie MoaAUpUKaAIIH

93 cepsl. Haxoxenue cepol u e€ bubnmoreka [JOK
COEIMHEHUH B IPUPO/IE. 29.11.2023 | https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBOJIOpOI, CTPOECHHUE,

24 Q)Hgnqefmrl)ei XI/If/II/I'—IGCKI/IG bubnmorexa [JOK

N 30.11.2023 | https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcnppl cepsl. CepHast KMCIIOTA, bubnuoreka [JOK

25

(bU3HYECKHE U XUMUYCCKHE 06.12.2023 | https://m.edsoo.ru/00adea28
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CBOﬁCTBa, IIPUMCHCHUEC

Xumudeckue pCaKknuuy, JCKamue B
OCHOBEC ITPOMBIIIJICHHOT'O crocoba

26 IIOJIy4E€HHS CEPHOU KUCIIOTHI. bubnuorexa LIOK
XUMHUYECKOE 3arps3HeHNE 07.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKaroILEen Cpeibl
COCTMHEHUSIMHU CEPhI
Beruucnenue MaccoBoit 1011 bubmuoreka [JOK

27
BBIXO/[a TIPOIYKTa PEAKIIUH 13.12.2023 | https://m.edsoo.ru/00adec8a
OO01as xapakTepucTruka
aneMeHTOB VA-rpynmsl. A30T,

28 o bubmuoreka [{OK
DApHpOCTPAHCENE B HPHPOE, 14.12.2023 | https://m.edsoo.ru/00adeea6
(du3HYECKUEe N XUMUICCKHE
CBOICTBA
AMMuak, ero pusnueckue u

29 KHE CBOMCTBA, MOJy4YECHHE bubmmorexa [JOK
RHUMITICCRHE CBOMCTRA, TI0TYH 20.12.2023 | https://m.edsoo.ru/00adf004
U IpUMEHEHUE

“ HpaKT:/;{eCKafI pabora Ne 3 o BuGmorexa LIOK
Teme ¢ OﬂyquHevaMMHaKa’ 21.12.2023 | https://m.eds00.ru/00adf180
U3YYEHHUE er0 CBOMCTBY

31 A3oTHas KucIoTa, €€ pusnueckue bubnuotexa [JOK
U XUMHUYECKHE CBOMCTBA 27.12.2023 | https://m.eds00.ru/00adf306
Vcnoib30BaHHE HUTPATOB U COJICH
MUHED yAOLP ' 28.12.2023 | https://m.edsoo.ru/00adf518

XUMHYECKOE 3arpsi3HEHUE
OKpYKaroIlen cpeibl
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COCIUHCHUSIMHU a30Ta

dochop. Oxeun pocdopa (V) u
docdopHas kucnora, Gu3HIecKue

bu6mmoreka [IOK

33
1 XUMHUYECKHE CBOMCTBA, 10.01.2024 | https://m.edsoo.ru/00adf68a
MOJTy4CHUE
Hcnonws3zoBanue pocdaros B
34 KAa4eCTBE MUHEPAIBHBIX bubnuorexa [IOK
ynoOpeHuitl. 3arps3HeHne 11.01.2024 | https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
VYraepon, pacnpocTpaHeHHE
35 1| rIJ/II E ]: (Fl))I/I;II/Ir:{ecf(FI)/IeHHHH ’ bubamorexa [JOK
PHPOZE, - 17.01.2024 |  https://m.edsoo.ru/00adfd9c
XHUMHUYECKHE CBOMCTBA
Oxcuppl yriaepojaa, ux Gu3ndecKkue
% | rosomucerie npodens BitGmiorera LIOK
P ’ 18.01.2024 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIC C OKCHJIOM YTJIepoja
(V)
37 VYronbHas KUCIOTA U €€ COJIU bubmorexa HOK
24.01.2024 | https://m.eds00.ru/00ae006¢c
[TpaxTrueckas padora Ne 4 o
38 teme "[lonydeHue yriekucioro bubnuoreka [IOK
ra3a. KagecTBeHHas peakius Ha 25.01.2024 | https://m.edsoo.ru/00ae027e
KapOoHaT-uoH"
[TepBoHauaIbHBIE TOHATHS 00
39 OpraHMYeCKHX BEMIECTBAX KaK O brbmorexa [OK
P 31.01.2024 | https://m.edsoo.ru/00ae054e
COEIMHEHUSX YIiIepo/ia
40 Kpemuuii u ero coeqruHenus bubnmoreka [JOK
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01.02.2024 | https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.

41 Pemenune skcniepuMeHTanbHBIX bubnuoreka [JOK
3a1ad4 1o reMe «BaxHelnume 07.02.2024 | https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBI U UX COETUHEHUSI
KonTponbnas padora Ne3 mo teme

42 «BaxxHenne HeMeTauIbl U UX bubmmorexa [IOK

08.02.2024 | https://m.edsoo.ru/00ae0el18
COEIMHEHUI»
OO0m1as xapakTepucTuKa
XAUMHAYECKUX DIEMEHTOB —

43 MeTaJIoB. MeTaiinueckas CBsI3b U bubmuoreka [JOK
MeTaJIJINYeCcKasi KpucTainyecKast 14.02.2024 | https://m.edsoo.ru/00ae103e
peumérka. Pu3nyecKue CBOKMCTBa
METAJLIOB
XUMHYECKHE CBOMCTBA METAJIIIOB.

44 DIEKTPOXUMUYECKUHN PSAJI bubmmorexa [IOK

P . P 15.02.2024 | https://m.edsoo.ru/00ae1156
HANPSDKEHUH METaJIOB
OO6mme crnocoObl MOTyIeHUS
MeTaiuioB. Ciutasel. Beruucnenus
45 0 YpaBHEHUSIM XUMHYECKHUX bubmmorexa TIOK
P N 21.02.2024 | https://m.edsoo.ru/00ae1156
peaKIuit, ey OJH U3 PeareHTOB
COJICP)KHT TIPUMECH
46 TTousrue o KOppoO3UU METAIIOB Eubmiorexa HOK
PP 22.02.2024 | https://m.edso0o.ru/00ae1278
bu6moreka [IOK

47 €JIOYHbIE METAJLJIbI
10 28.02.2024 | https://m.edsoo.ru/00ae14b2

48 OKcubl U THAPOKCHU]IBI HATPUS U bubnmoreka [JOK
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KaJust 29.02.2024 | https://m.edsoo.ru/00ael4b2
49 [IlenouHO3EMENBHBIE METAILIBI — bubnuoreka [JOK
KaJIbLUI U Mar"Hui 06.03.2024 | https://m.edsoo.ru/00ae15e8
50 Baxxueiinne coeTMHECHUS KaTbIIUs buGmnorexa [IOK
. t 07.03.2024 | https://m.edsoo.ru/00ael5e8
51 O0001IeHNE U CHCTEMAaTH3 Al
3HAHMI 13.03.2024
59 JKécTkocTh BOABI U CIIOCOOBI €6 bubauoreka [IOK
yCTpaHEHUS 14.03.2024 | https://m.edsoo.ru/00ae1886
IT 60Ta Ne 6
53 TeI;jeK 'T'Ijlzlgg’f‘(j:cl;i 1;)0T aI)I u M:"I(‘)O Bl bubmorexa LIOK
. " A A 20.03.2024 | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubmuoreka [JOK
54 An
FOMHHHH 21.03.2024 | https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
55
TUAPOKCUIA 03.04.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 K
cneso 04.04.2024 | https://m.edsoo.ru/00aeld86
57 OKcuipl, THAPOKCHUIIBI M COTTH bu6mmoreka [JOK
xene3a (1) u sxenesa (111) 10.04.2024 | https://m.edso0.ru/00ae35e6
58 O0001IecHNE U CUCTEMATH3aLIM
3HaHHH 11.04.2024
[TpakTrueckas padorta Ne 7.
59 Pemenue sxcnepuMeHTaIbHbIX bubnuoreka [IOK
3a1a4 1mo reMe «BaskHen1me 17.04.2024 | https://m.edsoo.ru/00ae3de8

METaJJIbI U UX COCAUHCHUSA»



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
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Breruucienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIIUH, €CITU OJTUH

60 13 pEeareHTOB JaH B M30BITKE WM 1 bu6mmoreka [JOK
COJICPXKUT MpUMecH. Berancienus 18.04.2024 | https://m.edsoo.ru/00ae1750
MAacCCOBOM JIOJM BBIXOJ1a TIPOAYKTA
peakuuu

61 O00011IeHNE U CUCTEMATHA3 AU 1
3HAHHH 24.04.2024
KonTponbnas padora Ned o teme

62 i 1
«BakHelIme MeTauIbl B BX 25.04.2024
COCTMHEHUS
BemecTBa u Marepuarsl B bubnuoreka [JOK

63 . 1
MOBCEIHEBHOM KM3HH YeIOBEKa 08.05.2024 | https://m.eds00.ru/00ae3f50
XUMHYECKOe 3arpsi3HeHue bubnuorexa [IOK

64 . 1
OKpYXKaIOLLEH Cpebl 10.05.2024 | https://m.edso0o.ru/00ae4270
Posb xumuu B perieHnun bubnmoreka [JOK

65 1
9KOJIOTUYECKUX MPpolsIeM 14.05.2024 | https://m.edso00.ru/00ae4270
PesepBHbiit ypok. O0o001IEHNE U bubnuorexa [IOK

66 . 1
cucTeMaTru3anus 3HaHu 16.05.2024 | https://m.edsoo.ru/00ae0d0a

67 HroroBas koHTpoabHAs paboTa 3a 1 bubnuotexa [JOK
9 knacc 22.05.2024 | https://m.edsoo.ru/00adb33c

68 PesepBublit ypok. O6001IIEHNE 1 1 bubnuorexa [IOK
cucTeMaTtu3anus 3HaHui 23.05.2024 | https://m.edsoo.ru/00ad9ch?2
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YYEBHO-METOANMYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI /U1 YYEHUKA

* Xumus, 9 knacc/ 'adbpuensa O.C., Octpoymos U.I'., Cnankos C.A.,

AxknnonepHoe o6mectBo «M3narenbcTBO «IIpocBerieHme

METOINUYECKHUE MATEPHUAJIBI JIJIA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

http://www chemistry.ssu samara.ru- OcHOBbI XUMHH. DJICKTPOHHBIH YICOHUK.


http://www/




		2024-01-29T15:11:21+0500
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "БИККУЛОВСКАЯ ОСНОВНАЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА"




