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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XWMHH Ha YpOBHE OCHOBHOTO 00mero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON POrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBE (QeneparbHON paboueld MpoOrpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEMIINY MPEnogaBanusl yueOHOro mpeameTa « XuMUs»
B 00pa3oBaTelbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo XxuMuu Ha€T MPEACTaBICHUE O LENAX, OOIEH cTpaTeruu
oOy4eHHUs, BOCHUTAHUS M PA3BUTHS OOYYAIONIUXCS CPEACTBAMHU Yy4EOHOTO
MpeIMETa, YCTaHaBIIMUBAECT o0s13aTeIbHOE MPEIMETHOE coAep KaHue,
MIPEyCMATPUBAECT PACIPEIAEICHUE €ro IO KilaccaM W CTPYKTYpUPOBAHUE II0
paszenaM M TEeMaM IPOrpaMMbl MO XUMHUH, OINPENENSAECT KOJWYECTBEHHBIE H
Ka4e€CTBEHHBIC XapaKTePUCTUKU COJICpKaHMUS, PEKOMEHYEMYIO
MOCJEI0BATEIbHOCTh ~ U3YUYEHUSI XUMHU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOro TMporiecca, BO3PACTHBIX
O0COOCHHOCTEW  O00ydYaroluxcsi, OMNpeAeNseT BO3MOXHOCTH MpeAMeTa Ul
peanuzaiuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTelbHOMU
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOITETO 00pa3oBaHMs, a TaKKe TPeOOBaHMIA K
pesyibTaTamM 00y4YeHUs XUMUU Ha YPOBHE IeJIeH N3yUYeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATEIBHON JEATEIbHOCTH O0O0YyYarouerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMUs.

3HaHWE XWMHH CIIYXKUT OCHOBOW Juisi (OPMHPOBAHUS MHPOBO33PCHHUS
00y4aromierocsi, €ro MpeACcTaBICHU O MaTepUATHLHOM €IUHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEW MPEJCTAaBICHUS O B3aUMOIPEBPAILICHUSX
SHEPTUM U 00 HBOJIONMH BEIIECTB B MPHUPOJE, O MYTSIX pPEIICHUs TII00aTbHBIX
npo0eM yCTOMYMBOTO PAa3BUTHS UYETOBEYECTBA — CHIPHEBOU, IHEPTETUUYCCKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHEHHUSI.

N3ydenne xumuu:

CIIOCOOCTBYET  peaju3alldd  BO3MOXKHOCTEHM  Jyisi  caMOpa3BUTHUS U
dbopMUPOBAHHUS KYJIbTYPHI JIMYHOCTH, €€ 00IIeH 1 (hyHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHME MBINUJICHUS U TBOPUECKUX CIOCOOHOCTEM
OoOy4Jarouxcsi, HAaBBIKOB HMX CaMOCTOSATENbHONW  ydeOHON  JIeSTEebHOCTH,
HKCIIEPUMEHTANILHBIX U HCCIEAOBATENIbCKUX YMEHHM, HEOOXOAMMBIX Kak

B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOMN 1eATeIbHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJblBA€T OCHOBBI
L[EJIOCTHOTO B3MJISIIa HA €AUHCTBO MIPUPOABI U YETOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUH E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH O0YJArOIITNXCS;



crocoOCTBYyeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOU BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHuEe 00YyYaIOIUXCSl.

JlanHbple HampaBiieHHUs B OOyYE€HHU XUMHUU OOECIEUMBAIOTCS CHEUU(UKOM
COJIepKaHMUsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SIBJISIETCS  MEeAaroru4ecku
aJanTHPOBAHHBIM OTpakeHHEeM 0a30BOM HAYKHW XMMHH Ha ONPEACIEHHOM dTaIre e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX TOHITHH XHMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACIBHBIX 3HAYUMBIX IIOHSTHH
OPraHNYEeCKON XMMHUH.

CtpykTypa coiepkaHUsi MPOrpaMMbl N0 XMUMHUHU cHopMHpOBaHA HA OCHOBE
CUCTEMHOro moaxoja k e€ uzydeHuto. CoaepkaHue CKIAAbIBAETCA U3 CUCTEMBI
MOHATHUH O XUMHUYECKOM 3JIEMEHTE M BEILIECTBE U CUCTEMBI ITIOHSATUH O XUMHUYECKOMN
peakiuu. OO0 O3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbI IO MPUHIIMITY
MOCJIEI0BATEILHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIAPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [Iepuoanueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOM CBS3H;

— TpEACTaBICHUM OO0 HIEKTPOJIMTHUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTuueckue 3HAHWUS PACCMATPUBAIOTCS HAa OCHOBE OMIIUPHUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCS TOCJICIOBATEIIBHO OT OJTHOTO
YPOBHSI K JIPyrOMYy, BBITIONHSS (DYHKIUU OOBSICHEHUS] M MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U TOJYUYEHUS
M3Yy4aeMbIX BEIECTB.

OcBoeHue nmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMUPOBAHUIO
MPEACTaBICHUS] O XUMHUUYECKON COCTaBJISIONICH HAyYHOW KapTHUHBI MUpPa B JIOTHUKE
e€ CHUCTeMHOM NpPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJaM MO3HaHUsI B Hayke. M3ydeHue XMMHUU NPOUCXOJUT C MPHUBICUCHHEM
3HAHWW U3 paHee H3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYKaoIHUid MHUPY,
«buogorus. 5—7 kmacce» U «Dusznka. 7 Kiacey.

[Ipr wu3yyeHUH XUMHUHM TPOUCXOJUT (OPMHUpPOBAHHWE 3HAHUA OCHOB
XUMHUYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUUYECKOM
JEATeIbHOCTU YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBHI.
3amaya y4yeOHOTO MpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMbl XMMHUYECKUX
3HaHUN — BaKHEHUITUX (PaKTOB, MOHATHH, 3aKOHOB U TCOPETHUECKHUX IMOJIOKCHUH,
JOCTYIHBIX OO0O0OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHMM K HAy4YHbIM METOJaM I[O3HAaHWS TMpU H3YYEHUU BEIIECTB U
XUMHUYECKUX PeaKluii, B (OpMHUPOBAHUHN U PA3BUTHUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHUH B Yy4eOHO-NO3HABATENbHOM U Yy4eOHO-HMCCIIEI0BaTENbCKON
NEeSATENbHOCTH, OCBOCHMM NpPaBWJI 0€30MacHOr0 OOpallleHuss C BEIIeCTBAMH B
MTOBCETHEBHOM KU3HH.

[Tpu u3yuyeHUM XUMHUU Ha YPOBHE OCHOBHOTO OOIIETO O0Opa30BaHUS Ba)KHOE
3HaYeHUe NMpUoOpesn TaKue 1eH, KakK:

— (opmupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPHUHATUIO PEIICHUI,
COCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KU3HU;

—  HalpaBJIEHHOCTh OOYy4YEHMsT Ha CHUCTEMaTHYeCKoe MpUOOLICHHE
oOy4Jarmuxcsd K CaMOCTOSITENbHOW MO3HABATEIbHOU MAESTENIbHOCTH, HAayYHBIM
MeTOJaM TMO3HaHUsA, (POPMUPYIOIMIMM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEU K
XUMHH;

— obecrieueHue yclIoBUi, CIOCOOCTBYIOIIMX MTPUOOPETEHUIO 00YUYaOIMMHUCS
OMbITAa Pa3HOOOPA3HON NEATETbHOCTH, IMO3HAHMS U CAMOINO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIIUX YHHUBEPCAJIBHOE 3HAYEHUE JUIS
Pa3INYHBIX BUJOB JESTEIBHOCTH;

— (¢opMmupoBaHue oOmEed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAYYHOMU
IPAaMOTHOCTH, B TOM 4YHCJIE€ YMEHUWA OOBACHATH U OLICHUBATh SIBICHUS
OKpPYAIOLEro MHUpA, UCHOJIb3Ysl 3HAHUS U OMNbBIT, MOJyYCHHBIE NMPU H3YUYECHHH
XUMHH, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHOM JXKU3HU U
TPYAOBOH AEATEIbHOCTH;

— (¢opmupoBaHHe y OO0y4YalIIMUXCAd TYMaHHCTHYECKHX OTHOLIEHUH,
NOHUMAHUSl LEHHOCTH XUMHUYECKUX 3HAHUW JUI1 BBIPAOOTKH 3KOJIOTMYECKH
1eJIeCO00Pa3HOro MOBENEHUS B OBITY U TPYAOBOM JESATENBHOCTH B LEJAX
COXpPaHEHUs CBOETO 310POBbsl U OKPY KaroIlel MPUPOIHOI cpeabl;

— pa3BUTHE MOTHUBAIMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJII U
CaMOBOCIMTAHUID Ha OCHOBE YCBOEHMS OOLICYEIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HPOGMISl U HANPaBICHHOCTH JaJbHEUIIETO
oOy4eHwUsI.

OOwiee 4YuCIO YacoB, OTBEAEHHBIX I HM3yUYEHUS XHMHUU Ha YpOBHE
OCHOBHOT0 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HEJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEITIO).



COAEPXAHME OBYUEHMUSA

8 KITIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE MOHATHSA

[Ipeqmer xumun. Ponp XuMuM B )KU3HU 4YeJOBEKa. XUMHS B CUCTEME HaykK.
Tena wm BemecTBa. DU3NYECKHE CBOWCTBA BELIECTB. ATPETATHOE COCTOSIHUE
BemecTB. [loHsTHE O MeTOAax MO3HAHHUS B XMMHUH. YHCTBIE BEUIECTBA U CMECH.
Croco0nI pa3eneHus: cMecei.

ATOMBI ¥ MOJIEKYJBl. XHWMHYECKHE 3JEMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocTbie U CloXKHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHYECKUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsT AaTOMHAas Macca.
OTHOCUTENBHAS. MOJIEKYJISIpHAas Macca. MaccoBast 10151 XUMHUYECKOT0 AJIEMEHTA B
COCTMHEHUH.

KommuecTBo BemecrBa. Monb. MossipHast macca. B3auMoCBsA3b KOJIMYECTBA,
Macchl M 4HCJIa CTPYKTYPHBIX €IWHHI] BemecTtBa. Pacu€tel mo Qopmynam
XUMUAYECKUX COCTMHEHUM.

POU3UYECKUE U XUMHUYECKHUE SBIIEHUS. XUMHAUYECKas peakivs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsSI MacChl BELIECTB. XUMHUYECKHE ypaBHeHMs. Krnaccudukarms
XUMHUYECKUX PEaKIuil (COeTUHEHUS, Pa3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0i, IpaBuiIaMu pabOThl B JTaOOpAaTOPUU U
npuémMamMu o0paleHus: ¢ J1abopaTOPHBIM 00OPYIOBaHUEM, U3yUYCHHUE M OIHMCAHHE
bu3nUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIOJCHHE
¢usnueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHUE U KOHACHCAIUSI BOJAbI) U XMMHYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICHCTBUE MeJa C KUCJIOTOM) SIBJIEHUN, HAOII0IEHUE U
ONKMCAaHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuuil (pa3jokKeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3ioKeHHue T'MIIPOKCUa
menu (I1) mpu HarpeBaHuu, B3auMOJEHCTBHE Keme3a ¢ pacTBopoM conu Menu (11),
U3y4YeHHE CIOCOOOB pa3/JesieHus CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BbINIApUBAHUE, AUCTWUISAIUSA, XpomaTorpadus, MPOBEJACHHE OYUCTKUA MOBAPEHHOM
CONM, HaONIOAEHWE W  ONMCAaHUE  PE3YJbTaTOB  IMPOBEJEHUS  OIbITA,
WUTIOCTPUPYIOIIET0 3aKOH COXPAHEHUS MAacChl, CO3/JaHHE MOJENE MOJIEKYJ
(IIapOCTEPIKHEBBIX ).

BaskHeiilue npeacTaBuTe/ M HEOPraHUYeCKMX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — 3neMeHT W mpocroe
BenecTBo. HaxoxxaeHuwe kuciopojga B mOpupoje, (uU3MuecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucnopona. CrocoObl



MOJIyYEHHUs] KHUCIIOpoJa B J1abopaTopuu U MNPOMBIIUICHHOCTH. KpyroBopot
Kuciopoza B mpupoae. O30H — autoTporHas MOAU(PUKAIIHS KACIOPO/Ia.

TennoBoll 3p(HEKT XMMHUYECKOW pPEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30- M BHJIOTEPMUYECKUE peakiuu. TOIIMBO: Yroib WM METaH. 3arpsA3HEHUE
BO3/lyXa, yCWJIEHHE MapHUKOBOTO 3 eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomgopon — »sneMeHT M 1poctoe BemecTtBo. HaxoxaeHue Bomoponaa B
npuposie, (U3MYECKME ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonydeHus. Kuciorel u conu.

Momnsipabiii.  00b€M  ra3oB. Pacu€rbl MO XMMHUYECKHM  YPaBHEHHSIM.

dusnyeckue cBoucTtBa BoAbl. Boma kak pactBopurens.  PacTBOpEL
HaceblllieHHbIE ¥ HEHACBIIIEHHBIE PacTBOPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpHpoJie U B KU3HU 4YeJIOBEKA. KpyroBopoT BOABI B MPUPO/IE.
3arps3HeHrue NpUPOAHBIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coeauHenuii. Oxcuasl. Knaccudukarus
OKCUJIOB:  cosieoOpasywomiue (OCHOBHBIC, KHUCJIOTHbIe, aMQoTepHbIe) U
HecoseoOpazyromme. HomeHnkmarypa okcuaoB. Du3ndeckue W XHUMHYECKUE
CBOMCTBa OKCHUJIOB. [loirydeHre OKCUI0B.

OcHoBanus. Knaccudukanuss OCHOBaHMM: MIENTOYM W HEPACTBOPUMBIE
ocHoBaHuA. HomeHknarypa ocHoBaHui. Du3nyecKkue M XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydeHne OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm meramoB H. H. bekerosa.
[TonyueHne KUCIOT.

Comu. Homenkiarypa coneil. @uszndeckne U XUMHYECKHE CBOMCTBA COJIEH.
[Tosyuenue couiei.

['eneTndeckas CBsI3b MEXKAY KJIACCAMU HEOPraHMYECKUX COCIMHEHUMN.

Xumuueckuii Ixcnepumenm:

Ka4€CTBEHHOE OMpPECICHUE COAECPKaHUS KUCIOPOAa B BO3AyX€E, MOJIYUYCHHE,
coOupaHue, pacrno3HABaHWE U W3YYEHUE CBOWCTB KHUCIOPOJa, HAOIOJEHUE
B3aHUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBCHUS W
peKpamieHus ropenust (moxapa), O3HAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONMHMCaHWE WX CBOMCTB, IOJyYEeHHE, COOUpAHHUE, paACIIO3HABAaHUE W H3yUYCHUE
CBOMCTB BOji0pojia (ropeHue), B3aumojeiictBue Bogopoaa ¢ okcuaom menu (II)
(BO3MOXXHO HUCIOJIb30BaHUE BHUACOMATEPUAIIOB), HAOIOJACHHE OOpAa3IOB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEIOBaHHME OCOOCHHOCTEHW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JIOJIE PACTBOPEHHOTO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HatpyeM © KanblueM) (BO3MOXKHO UCIIOJIb30BAaHUE BHUAEOMATEPHUAIIOB),



UCCJIEIOBaHUE O0pa3loOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
Ha0II0/ICHNEe U3MEHEHUSI OKPACKU WHJIUKATOPOB B PACTBOpaX KUCIOT U IIEIOYEH,
u3ydeHue B3aumojieiicTBus okcuga meau (II) ¢ pacTBOpoM CepHOW KHUCTOTHI,
KHCJIOT C MeTajulaMH, pPEaKUUi HEeUTpah3alyd, IOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOI0 METaJla IPYTMM W3 PacTBOpa COJM, PEUICHUE
DKCIEPUMEHTAIIBHBIX 3aJlad 1o TeMe «BaxkHeWmme KiacChl HEOPraHHMYECKHX
COCIMHEHUI».

Iepuoanuecknit 3axkoH u Ilepuoamuyeckass cucremMa XHUMHYECKHX
yiemeHToB JI. WU. MenaeneeBa. CrpoeHne aromMoB. XMMH4YeCKasi CBS3b.
OxucanTeTbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBble MOMBITKK KiIacCU(UKAIMK XUMUUYECKUX 3JeMeHTOB. [loHsiTHE O
IpylnIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M LIEIOYHO3EMENbHBIE METaIbI,
TaJIOTeHbI, HHEPTHBIE Ta3bl). JIEMEHTHI, KOTOpPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIBI
Y TUJAPOKCHUIBI.

Ilepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
[Tepunoanueckoit cucrtembl xumudeckux 3neMeHToB [[. M. Menneneea. [lepuoabl
u rpynmnbl. DHU3NYECKUI CMBICH MOPSAKOBOIO HOMEpA, HOMEPOB MEPHOJA U
IPYMIBI JJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siaep. M3oronel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuonnueckout cucremnl . M. MenneneeBa. XapakTepucTuka XUMHYECKOIO
AJIEMEHTA IO €0 MOoJIoKEeHUIO B [leprnoanueckon cucreme /1. 1. Menneneesa.

3aKOHOMEpPHOCTM W3MEHEHHUS paJnyca AaTOMOB XUMHYECKUX DIIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 ITPYNIaM U NEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyeckoil CuCTEMbl XUMHUECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W Ipaktuku. [[. M. MenneneeB — yd€HbId U
IPaKIaHVH.

Xumnueckass cBsi3b. KoBasneHTHast (TojisipHass M HEMOJsIpHAsi) CBA3b.
DNEeKTPOOTPUIATEILHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHas CBSI3b.

Crenenb  okuciieHUs.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE  PEAKIUU.
[Ipornecchl okucaeHus U BocCTaHOBIEHU. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

u3ydeHre oOpas3lloB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TMAPOKCUAA LMHKA C pPacTBOpPAMHM KHCIOT W IIEJIOYEH, NMPOBEIAEHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIX  PEAKIU
(ropeHue, peakiuy pa3iioKeHHs], COSJUHEHU).

Meosicnpeomemmnbwie ceasu



Peanmusanusa MeXNpeIMETHBIX CBSI3€W INPU M3YYEHHM XMMHMM B 8 KJlacce
OCYIIECTBIISIETCSl 4epe3 HCIOJb30BaHWE KaK OOIMIMX €CTeCTBEHHO-HAYYHBIX
IIOHATHUM, TAK U IOHATHUH, SBISAIOLIUXCS CUCTEMHBIMU JUISl OTAEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO11Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAY4YHbIM (DaKkT, runoresa, TeOpHs,
3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, MNEePHUOIUYHOCTb, HaAOIIO/IEHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, AaToM, DOJIEKTPOH, NIPOTOH, HEUTPOH, WOH, HYKIHUJ,
W30TOIIBI, PaAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUNM 3apsll, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (U3NYECKUE BEITUUYMHBI, €IMHUIIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3BE€3/1bl, CoHIIe.

buonorus: dorocunres, Abixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpATbl, TOPHBIE TMOPOIHI,
IIOJIE3HBIE UCKOMAEMBIE, TOILUIMBO, BOIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKasl peakuus

Ileprnonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XUMHUYECKUX OJJIEMEHTOB IIEPBBIX TPEX MEPUONOB, KalausA, KaJIbLUA U HX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHHEM DJJeMeHTOB B Ilepuonnueckoit
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHne BelecTBa: BHJBI XUMHUYECKOM CBS3M. THUIIBI KPHUCTAaUIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTALINYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3U.

Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEILECTB, OTHOCAIUMXCA K PA3IUYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUECKUX PEAKIHMA 1O Pa3InYHBIM MIPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTENEHEH OKHUCIEHMSI XMMHUYECKHUX 3JIEMEHTOB, 10 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHJIOTEPMHUUECKUE PEAKIUU, TEPMOXUMHUUYECKUE
YPAaBHEHUS.

[Tonsitue 0 ckopocTH Xumu4eckoil peakuuu. [lonstue o0 oOpaTHUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusX. [IoHATHE O TOMOIE€HHBIX U T'€TEPOr€HHBIX
peakumsax. Ilonarue o xaramuse. IloHsTHEe 0 XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIAIOIIME HAa CKOPOCTh XHMHMYECKOM PEAaKIUU U IOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  JJIEKTPOHHBIM  OanaHC
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHON  pEaKLUU. CocraBieHue  ypaBHEHHMU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMA €  HUCIOJb30BAHUEM  METOAA
AIIEKTPOHHOTO OajaHca.

Teopus ANEKTPOIUTHIECKON TUCCOLIUALMU. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonsl, anHnonsl. MexaHu3M AUCCOUMALMU BELIECTB C Pa3IMYHBIMU BUJIAMHU
XuMHu4eckor cBsizu. Crenens aucconuanuu. CUIbHBIE U ClIa0ble SJIEKTPOJIUTHI.

Peakiiun nonHoro oOMeHa. Y cioBus MPOTEKAHUS peaKkIiii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHMS peakuuii. CBOKCTBA KHCIIOT,
OCHOBaHMA ¥ COJe B CBETE TMPEACTaBICHUN 00 AJIEKTPOTUTHIECCKOM
nuccouranuu. KauectBeHHbIE peaklini Ha MOHBL. [IOHATHE O TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMUA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJIOB W HEeMeTauioB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), HCCIEOBAaHUE 3aBUCUMOCTU CKOPOCTU XUMHUYECKON peakiuu
OT BO3JEHUCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DIICKTPONPOBOIHOCTH
pacTBOPOB BEWIECTB, MPOLECCAa AUCCOLMALMUA KHUCIOT, IIENOYEed M COJIEH
(BO3MOKHO  HCIOJIb30BAaHHE BHUAECO MAaTepUaloB), [POBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKA  MPOTEKAHWs]  peakluuMid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIAX ~ MPUMEPBI  OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiuu pa3iioKEHUs, COCIUHEHHS), pACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEAKIUMid Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAIIBHBIX 3a/a4.

HemeTrasuibl 4 MX COEIUHEHUSA

OO6mas xapakTepucTuka TranoreHoB. (OCOOCHHOCTH CTPOSHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (HU3NYECKUEe CBOMCTBA IMPOCTHIX
BEIIECTB — TaJIOTeHOB. XMMHUYECKHE CBOMCTBA Ha MPUMEPE  XJopa
(B3aMMOJEHCTBUE C METAJIaMH, HEMETaJJIaMH, IIeJo4aMu). XJIOPOBOJIOPOA.
CongHasi KUCIIOTa, XMMHYECKHE CBOMCTBa, MOJIydeHHE, IpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOAOPOAA HA OpPraHMW3M 4YEJIOBEKAa. BakHeWIlne XJOpHUIbl U HUX
HaXOXJICHUE B MPUPO/IE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOa U Cephbl. AJUIOTPONHBIE MOIU(PUKAIIMN KUCTIOPOa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHHE, (PU3HUECKHE U
XUMHUYecKue cBorcTBa. OKCUABI Cepbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKUE U XUMHUYECKHME CBOMcTBa (oOmume Kak
MpEeACTAaBUTENI KJlacca KHUCIOT U crneruduueckue). XUMUUYECKHE PEaKIUH,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOcO0a MOJYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KucioThl. COM CEPHOUM KUCTOThI, KAUECTBEHHAS peakiys Ha



cynabdat-uoH. Haxoxnenue cepsl U €€ COCAMHEHMI B MPHUPOJE. XUMHUYECKOE
3arpsiI3HCHUE OKPYKAIOIIEH Cpenbl COCIWHEHUSMH Cepbl (KUCIOTHBIC JTOXKIM,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MPEe0TBPAIIECHHUS.

OOmas xapakTepucTuka 3J1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTETICHH OKUCICHUSA. A30T, paclpoCTpaHEHHE B MPHUPOJE,
dbusnueckre U XuUMHIecKre cBoiicTBa. KpyroBopor a3ora B npupojae. AMMHAK, €ro
bu3nUecKkre 1 XUMUYECKUE CBOMCTBA, MoJydeHne 1 npuMeHeHue. Conu aMMOHUS,
X QU3NYECKUE U XUMUYCCKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJNydeHHe, (U3MUYECKHUE W XHUMHUYCCKUE
CBOMCTBa (0OIIME Kak TMPEACTAaBUTENS Kiacca KUCIOT W crenuduyueckue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MMHEpaJIbHBIX
ynoopeHuii. XuMu4ecKoe 3arpsi3HeHne OKPYIKaIoIe Cpebl COSMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXAW, 3arpsA3HEHHE BO3AyXa, IMOYBBI W BOJoEMOB). Docdop,
aloTponHeie Moaudukanuu (ochopa, puzmyeckne M XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, pu3MIeCKUe U XUMHUIECKHUE CBOICTBA,
nosiyuenue. Mcnoabs3oBanue pocdaroB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapaktepucTtuka 3meMeHTOB [VA-rpymnmbel. OCOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHS.  YIJIEpOaA,  aJUIOTPOIHBIC
MOAU(UKALIUKA, PACHPOCTPAHEHHE B MpuUpojae, (U3MYECKHE U XHUMHYECKHE
cBoicTBa. Ancopbuus. KpyroBopot yriepona B npupoje. Okcunibl yriepoaa, ux
dbu3ndeckue W XUMUYECKHE CBOWCTBA, JCHCTBHE HA JKHUBBIC OPTAHU3MBI,
MOJIYYCHHE U TMPUMEHEHHE. JKOJOTUYECKHUE MPOOJIEMBI, CBS3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a r1o0asbHOrO MOTEIJICHUS KIMMaTta, MapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coliv, uxX (pU3nueckue U XMMHUUECKHUE CBOMCTRA,
noiyuyeHue W mnpuMmeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUITMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHavanbHbIC TOHATHS 00 OPTraHUYECKUX BEIIECTBAX KaK O COCTUHEHHSIX
yriaepojaa (MeTaH, 9TaH, 3TUJICH, alleTUIICH, STaHOJ, IIUIEPUH, YKCYCHas! KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTH),
MPOAYKTBl WX TepepadoTku (OEH3WH), WX POJb B OBITY W IPOMBINIJIEHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BaYKHBIX BEIECTBAX: KMpaX, OeiKax, yrieBoJax — U UX
poIM B OKM3HM dYeloBeKa. MarepuanbHOE€ €IMHCTBO OPraHUYECKHX H
HEOPTraHWYECKUX COCTUHEHUM.

KpeMHuuii, ero @usnueckue ¥ XUMHUYECKHE CBOWMCTBa, TMOJyYEHUE U
npuMmenenne. CoeauHeHus KpeMHusi B mpupojae. OOmme mnpeacrtaBieHus 00
okcusie kpemuust (IV) u kpemuueBoit kucinore. CUIUKaThl, UX HCIOJIb30BAHHUE B
OBITY, B MIPOMBIIIUICHHOCTU. BakHelIne CTpOUTeIbHbIE MaTepuajbl: KepaMuKa,



CTEKJIO, LIEMEHT, O€TOH, xeye300eToH. [IpobiaemMbl Ge30MmacHOro MCIOIb30BaHUs
CTPOUTEIJIbHBIX MAaTEPUATIOB B MOBCEHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

H3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KUCIIOTHI,
MPOBEJICHNE KAaYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOICHUE MPU3HAKOB
UX TIPOTEKAHMsI, ONBITHI, OTpaKalIKue (PU3NYECKUEe W XHMHUUYECKHE CBOMCTBA
raJIOTeHOB M MX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJICHHE ¢ oOpa3laMu XJOpPUAOB (TaJOT€HUIOB), O3HAKOMJICHHE C
oOpaziiaMu  cepbl M €€  COCQUHEHHSIMU  (BO3MOXHO  HCIIOJH30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa IMoj JICUCTBHEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJOTBI, M3YYEHUE XHUMHYECKUX CBOICTB
pa30aBIeHHON CEpHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CyJibdar-
WOH W HaOJIOJeHHWEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHWE C (U3HMUYECKUMU
cBoiMicTBaMHu a3oTa, ¢ochopa W HUX COSTUHCHHH (BO3MOXKHO HCIIOJIB30BAHUC
BHJICOMATEepUaJIOB), oOpa3iaMu a30THBIX M (POChHOPHBIX yAOOpEHUM, MOJIydeHue,
coOupaHue, pacro3HaBaHWE W M3y4YCHUE CBOICTB aMMMakKa, TMPOBEJACHUE
KauyeCTBCHHBIX PEAKIMii Ha MOH aMMOHHUS U (ochaT-uoH M U3ydeHUE MPU3HAKOB
UX IPOTEKaHUsI, B3aMMOICICTBUE KOHLIEHTPUPOBAHHOW A30THOU KUCIIOTHI C MEBIO
(BO3MOKHO UCITOJIb30BAHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MoZEeNen
KPUCTANIMYECKUX PpEIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM TPOTHBOTa3a, MOJydYeHHe, COOMpaHue, paclo3HaBaHUE U H3yUYCHUE
CBOICTB YIJIEKMCIIOrO ra3a, MpOBe/IEHNE KayeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYCHHE TMPU3HAKOB UX TNPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CUJMKATHOM MPOMBIIIICHHOCTH, PEIICHUE HSKCIEePUMEHTATbHBIX
3a1a4 1o TeMe « BaxkHeunme HeMeTaibl U UX COSAUHEHUSD).

MeTaJLiibl M MX COCTUHEHUS

OO6mas xapakTepuCTUKa XUMUYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxeHus B llepuogmyeckon cucreme xumudeckux osiemeHToB JI. H.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHe MeTalioB. MeTajuinueckasi CBA3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAs  PEIIETKA.  ODJNEKTPOXUMUYECKUH  pAX
HanpspKeHU MeTaioB. du3ndeckrue U XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoObl ToNy4deHus: MeTayioB. [loHATHE O KOpPpPO3UU METAJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTallb, YyTYH, JHOPATIOMHHUH,
OpOH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsle mMeTaiel: nonoxeHue B llepuogmyeckon cucreme XMMHYECKHUX
anemeHToB JI. M. MenneneeBa, cTpoeHHE UX aTOMOB, HAaXO0XICHUE B IPUPOJIE.
®duznyeckue U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl u



TUIPOKCUABI HaTpus W Kanusa. [IpuMeHeHue MIeNOYHBIX METalIOB W HX
COCIMHEHU.

[[lenouyno3eMenbHble METaJIbl MAarHuii W KajJdblMM: MOJ0XKEHHE B
[Tepuoguueckoit cucreMe xumuueckux syemeHToB [[. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaXOXJAeHUE B TIpupoae. PU3NUECKHUE U XUMUYECKHE CBOMCTBA MarHus
U Kaiblus. Baxnelmme coequHeHUs] Kalblus (OKCHUI, THAPOKCH, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmomMuHUi: nosiokeHue B [lepuoanueckoil cucreMe XMMUYECKHX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aroma, HaxoxxaeHue B mpupoae. Duzmyeckue u
XUMHUYECKHE CBOMCTBA alFOMUHUS. AM(OTEpHBIC CBOMCTBA OKCHUJIAa U THIPOKCHIA
ATIOMUHMSL.

Keneso: monoxenue B [leprogndeckoit cUCTEME XMMHUYECKUX 3JI€MEHTOB /1.
N. MenneneeBa, CTpOEHHE aToOMa, HaXOXJeHUE B mpupojae. Dduznyeckue u
XUMHUYECKHEe CBOMCTBA xkene3a. OKCUIbI, TUIPOKCU bl U conn xenesa (I1) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOTYyYECHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C oOpa3llaMi METAJIOB W CIUTABOB, HMX (PU3NYECKUMH
CBOWMCTBaMH, H3y4Y€HHUE  pE3yJIbTAaTOB  KOPPO3UHU  METAIIOB  (BO3MOKHO
WCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSA OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJb30BaHUE BHJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IPOLECCA TOPEHHUS XKele3a B KUCIOPOJE
(BOBMOXHO  HCIIOJIb30BAHME  BHUJECOMATEPHATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM HA MOHBI: MarHusi, KajablMs, ATIOMUHUS, IMHKA, YKee3a
(IT) u xene3a (I11), meau (II), HabmroeHNE U ONMKMCAHUE TPOILIECCOB OKpaIIMBaHU
IJJaMEHH MOHAMU HATpUs, Kaluig ¢ Kalblus (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHHS
Y TUJIPOKCHUJA IMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMe «BaxkHenue
METaJIJIbl U KX COCTUHEHUS.

XuMHS M OKPYKAOLIAA cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM KHU3HM YeEJIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakiuii B ObITy. [lepBas momoinp npu
XAMHUYECKUX 0KOTax U OTPABIICHUSAX.

XUMUYECKOE 3arps3HEHHUE OKpYKarouled cpeabl (MpeaenbHas OmyCTUMAast
KOHIIEHTpanus Bemiects, nainee — [1/1K). Poiap XxumMuu B pelmieHnH 3KOJIOTMYeCKUX
po0JeMm.

Xumuueckuii IKcnepumenm:

H3ydeHne oOpasIoB MaTepualioB (CTEKJIO, CIUIABBI METAJUIOB, MOJHUMEPHBIC
MaTepuabl).

Meostcnpeomemmnbwie ceasu



Peanmusanusa MeXnpeIMETHBIX CBSI3€W INpU M3YYEHMM XMMHM B 9 Kiacce
OCYIIECTBIISIETCSl 4epe3 HCIOJb30BaHWE KaK OOIMIMX €CTeCTBEHHO-HAYYHBIX
HNOHATUMN, TaK U MOHATUH, SIBJSIFOIIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAy4HBINH (DakT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHHTE3, KIacCU(pUKalusi, MEPUOJUIHOCTh, HAOIIOJCHNUE,
HKCHEPUMEHT, MOJICIMPOBAHUE, W3MEPEHUE, MOJIENb, SBJICHUE, MapPHUKOBBIHI
s PeKT, TeXHOIOTHS, MaTePUAIIbI.

dusmka: Marepus, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsij, MPOBOJHHUKH,
HOJYNPOBOJHUKH, AMDIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOE COCTOSIHHE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTD, KpUCTAIITUIECKAsI
peméTka, CrjiaBbl, (U3NYECKUE BEIWYUHBI, CIUHHUIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusa: ¢otocunTes, apixaHue, Ouochepa, IKOCHUCTEMA, MHUHEpAJIbHbIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TOPOIHI,
MI0JIE3HbIE UCKOIIaeMbI€, TOIIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI
OCBOEHMSA IHPOI'PAMMBbI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINUHOCTHBIE PE3YJIBTATDHI

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHUS MPOTPaAaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHus JOCTUTAlOTCS B XOJie OOy4YeHHMs] XUMUU B €IUHCTBE y4eOHOH H
BOCIUTATEJIBHOMN NESATETBHOCTH B COOTBETCTBUM C TPATULIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMU, MPUHSATHIMU B
OOIIIECTBE TMpaBUJIaMW U HOPMaMHU TMIOBEJEHUS M CIOCOOCTBYIOT IIpOIleccam
CaMOTIO3HaHUSs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIINXCA.

JIndHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOyYaromiuxcs
PYKOBOJICTBOBATbCA CHCTEMOM TO3WTHUBHBIX ILIEHHOCTHBIX OpHEHTAaUUld U
pacIIMpEHUE ONbITA IESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) IATPHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOI'0 OTHOILLIECHUS K OTE€YECTBEHHOMY KYJbTYPHOMY, HUCTOPUUECKOMY
U HAydyHOMY HACJEOUI0, MOHUMAHUS 3HAYCHHS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW MHGpOpMAaIMeil o
MEPEJOBbIX JOCTUKEHUSIX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

2) rpaskIaHCKOr0 BOCTIMTAHMS:

NPEACTAaBICHUS O COLUMAIbHBIX HOPMax M NpaBUJIaX MEKIMYHOCTHBIX
OTHOILICHUHN B KOJIJICKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOW, TBOPYECKOM M JAPYTHX  BHJAX
NESTETHHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JIEATEIHHOCTH TPHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/1ay, BBHIMOJHEHUH XUMHUYECKUX
AKCTIIEPUMEHTOB, CO3IaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
YW B3aUMOIIOMOIIM B TpoLEcce I3TOW Y4yeOHOM JesATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEACHWE W TOCTYNKHM CBOMX TOBAapUUIEH C TO3ULHUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

3) HIEHHOCTH HAYYHOI'O MO3HAHMS:

MHUPOBO33PEHUYECKHE TPEICTABICHUS O BEIIECTBE M XMMHUYECKON peakuuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH W COCTAaBJISIONINE
OCHOBY [l TIOHUMAHHS CYIIHOCTH HAy4YHON KapTHUHBI MUpPA, NPEICTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS MPHUPOJbI, B3aUMOCBA3SAX YEJIOBEKA C
MPUPOJIHON CPENOiL, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MM03HABATEIbHBIC MOTHUBBI, HANIPABICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJUMBIE IJi1 OOBSICHEHHS HAOII0JIaeMbIX MPOIIECCOB U SBJICHUH,
MO3HABATENFHON, WH()OPMAITMOHHOW M YHUTATEIbCKOW KYJIbTYPhI, B TOM YHCIE
HABBIKOB CAMOCTOSITEIbHOW paboThl € Y4YeOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYNMHBIMA TEXHUUYECKHUMH CPEACTBAaMU HMH(POPMAIMOHHBIX
TEXHOJIOTHUH;

WHTEpPEC K OOYYECHHIO W TIO3HAHWIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30BaHHUIO, TMPOEKTHOWM ¥  HUCCIIEN0BaTEIhCKON
NESATeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBJIEHHOCTH W YPOBHS OOyYCHHS B
JIaTbHEHUIIEM;

4) popMupoOBaHMS KYJIbTYPHI 310POBbA:

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKH Ha 3J0POBBIA 00pa3 >KU3HU, OCO3HAHWE IOCICACTBUN H
HEMPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOJIICHUS AIKOTOJIsI, HAPKOTUKOB, KYpEHUS),
HEOOXOJUMOCTH COOJIIOJIEHUsS] TMpaBui O€30MacHOCTH TIpU  OOpalieHud C
XUMUYCCKMMH BEIIECTBAMH B OBITY M peabHOU KU3HH,

S) TpyA0BOI0 BOCIUTAHUSA:

WHTEPEC K MPAKTUYECKOMY M3yUCHUIO MTpodeccuii U Tpyia pa3IngHOTO PoJia,
yBaXEHUE K TPyAy U pe3yibTaTaM TpPYIOBOM NEATEIbHOCTH, B TOM YHCIIC Ha
OCHOBE TPUMEHEHHUs TPEAMETHBIX 3HAHWH TI0 XWUMHH, OCO3HAHHBIA BBHIOOD
WHIUBUYaTbHON TPAGKTOPUU MPOAOHKCHUS 00pa30oBaHus C YIETOM JTMIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCrenrHon npodeccuoHanbHON IeITEIIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH Q/IAITHPOBATHLCS B MPOPECCUOHAIBHOMN CpeJie;

6) 7K010rMYeCcKOr0 BOCIIUTAHUS:

DKOJIOTHYECKHU IIEJIeCO00pa3HOe OTHOIICHWE K TPUPOJIC KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAHKE IIEHHOCTH 3/I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHMYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHHSI
npaBuiI 0€30MMaCHOTO MTOBEJICHUS MTPH pabOTE C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YIPOKAIOMIKNX 300POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TOJydaeMble MPU M3yYCHUH XUMUH, IS
pelIeHUs 3a1a4, CBA3AHHBIX C OKPYKAIOMIEH MPUPOTHON CPEOH, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJNbTYpPhl, OCO3HAHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM W TMyTel WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATHBHOM U COITUAIBHOM MTPAKTHKE.

METANPEIMETHBIE PE3YJBTATDI

B cocraBe MeTampeaMETHBIX pPE3yJNbTATOB BBIACISAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHPOBO33PEHHSI OOIICHAYyYHbIE TOHSATHS (3aKOH, TEOpHs,
TPUHITAI, TUITOTE3a, (DAaKT, CHCTEMa, MPOIIECC, SKCIIEPUMEHT M JIPYToe.), KOTOPhIE
UCIIOJIB3YIOTCSI B ©€CTECTBCHHO-HAYYHBIX YYCOHBIX TpPEIMETax M TO3BOJIIOT Ha
OCHOBE 3HAHWH U3 ATHX MPEIMETOB (OPMHUPOBATH MPEICTABICHUE O ICJIOCTHOU



HAyYHOW KapTHUHE MHpA, M YHUBEPCAIbHBIC yUeOHbIC NeicTBUS (MTO3HABATEIBHEIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPHIE 00ECIEUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY ITUTAHHPOBAHUIO M OCYIICCTBICHHIO y4eOHOM
NeSATEeTLHOCTH.

Ilo3HaBaTe/ibHbIe  YHHBepPCAaJbHble y4eOHbIE

nercrBus ba3oBble 1ornyeckue aeicTBus:

YMEHUSI HCIOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAaHHWHA: PACKPBIBATH CMBICII XUMHUYECKHX TMMOHATHHA (BBIACIATh WX XapaKTEPHBIC
MPU3HAKY, yCTaHABIMBATh B3aWUMOCBSI3b C JIPYTUMHU TIOHSTHIMH), WCIIOJIB30BATh
MOHATHS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB U SBJICHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaKIUH,
yCTaHABJIMBATh TMPUIMHHO-CICACTBEHHBIC CBS3M MEXAY OOBEKTaMHU HW3Y4YCHUS,
CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHAYKTHBHBIC, ICTyKTUBHBIC, [0 aHAJIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHSTh B IMIpoOIllecCCe IIO3HAHUS TMOHATUS (MpeaMETHbIE U
MeTaIpeJIMETHBIC), CHMBOJIHMYECKHE (3HAKOBBIC) MOJICITH, UCIIOJIb3yEMbIC B XUMUH,
peoOpa3oBBIBATh MIHUPOKO MPUMEHSIEMbIC B XUMHUHA MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJIEMEHTa), XUMHueckas ¢opMmyra U YpaBHECHHE
XUMHUYECKON peakIMy — MpHU PelIeHnH Y4eOHO-MT03HABATENbHBIX 33/1a4, ¢ Y4ETOM
ATUX MOJETBHBIX TPEICTABICHUN BBISBISITH U XapaKTEPU30BATh CYIICCTBCHHBIC
MPU3HAKN W3Y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB M XUMHUYECKUX PEAKITUH,
BBISIBIISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBS3M U
MPOTHUBOPEYHS B U3yUAEMbIX MPOIECCAX U SIBICHUSIX.

ba3oBble ucciienoBarejibCKkue 1eCTBUA:

YMEHHUE HCIIOIh30BaTh TMOCTABJICHHBIE BOIMPOCH B KayeCTBE HHCTPYMEHTA
MO3HAHWA, a TaKkKe B KadyecTBE OCHOBBI i (DOPMUPOBAHUS THUIIOTE3BI TIO
MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY>KICHUM;

NPUOOPETCHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AMH W TIPOBEICHUIO
YYEHUYECKHX OKCIEPUMEHTOB, YyMEHHE HaOIoJaTh 3a XOJOM IIpoiiecca,
CaMOCTOSATEIHLHO MPOTHO3UPOBATH €0 PE3yNbTaT, (OPMYIUPOBATH 000OIICHUS U
BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO OMNBITA, UCCIEIOBAHUSA, COCTABISATh OTUYET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH U WHTEPHPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMyJIIpHAsT JUTEpaTypa XHUMHUYECKOTO COJACpKAHUS, CIPABOYHBIC
nocoOusi, pecypcel WHTepHETa), KPUTHYECKH OIIEHWBATh MPOTHBOPCUYUBYIO U
HEJI0OCTOBEPHYIO HH(MOPMAITHIO;



yMEHUE MPUMEHATh Pa3jIudyHble METOJAbl M 3aMpPOChl NMPU MOUCKE U OTOOpE
uHGOpMAIIUU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAWMBIX ISl BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33/1a4 ONpPE/IEIEHHOTO THUIIA, TPUOOPETEHUE OIbITA B
00JaCT  HMCHOJB30BAHMUS  MH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIb30BaHUS PA3JIMYHBIX ITOUCKOBBIX CHCTEM,
CaMOCTOSITENTFHO BbIOMpATh ONTUMATIBHYIO (hOpMY MpeAcTaBiIeHUs HHOOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4d HECJIOKHBIMU CXEMaMH, JHarpamMmamy,
apyrumu popmamu rpaduKi ¥ UX KOMOMHAIIUSAMU;

yMEHHE HCIONb30BaTh M AaHAIU3WpPOBAaTh B Ipolecce y4yeOHOM u
UCCIIEIOBATEIBCKOM N1eATEIbHOCTH UH(POPMAIMIO O BIUSHUHM NPOMBIIIEHHOCTH,
CEJIBCKOrO0 XO3SIICTBA M TPAHCIOPTAa HA COCTOSTHUE OKPY KAIOWIEW TNPUPOAHOU
Cpebl.

KoMMyHHMKAaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe NeliCTBUS:

YMEHHS 3aJlaBaTh BOIPOCH (B XOJ€ Juanora W (Wih) JTUCKYCCUHU) TIO
CyHUIeCTBY  OOCyXJaemMol  TeMmbl, (QOpPMYJUpPOBaTH CBOU  NPEIOKEHUS
OTHOCHTEJIBHO BBINOJHEHHUS IPEIJIOKEHHOM 3a/1a4K;

YMEHHSI  NPEACTABIATH  IOJYYEHHBIE  PE3yJdbTaTbl  MO3HABATEIIBHOU
JEATENBbHOCTH B YCTHBIX M IHCBbMEHHBIX TEKCTaX; Jenarh IPE3CHTaLHNIo
pe3yIbTaTOB BBINOJHEHUS XUMHUYECKOTO JKCIepUMEHTa (1abopaTOpHOrO OIMbITA,
1a060paTOpHOI pabOTHI O HCCIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

YMEHHsSI y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NIO3HABATEJIBHOM M MCCIIEOBATEIIbCKOM  NE€ATEIBHOCTH NPU  PEIICHHUH
BO3ZHUKAIOIIUX TPOOJIEeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIJIACOBAHUSA
no3uuui (00CyXaeHusl, OOMEH MHEHUSMH, «MO3TOBbIE HITYPMbD», KOOPIAWHALIMS
COBMECTHBIX JCHCTBHM, OIPEACICHUE KPUTEPUEB II0 OLIEHKE KadyecTBa
BBITNIOJTHEHHOHN pa0OThI U JpyTHE).

PeryisiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe 1eHCTBHUS:

YMEHUE CAMOCTOSATENBHO ONPEIEHATh LENU JAEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U TMPHU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
NesTeNbHOCTD, BBIOUpaTh Harbosee 3(pPpeKkTuBHbIE CIIOCOOBI peleHus] YUeOHbIX U
ITO3HABATEIBHBIX 33J1a4, CaMOCTOATENIBHO COCTABIATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM JCHUCTBUUA MPU BBIINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBaX M PEAKIUSX,
OLICHMBATh COOTBETCTBHUE IIOJIYYECHHOTO PE3yJbTaTa 3asBICHHON LIEJIH, YMEHHUE
WCIIOJIB30BaTh ¥ AaHAJIU3UPOBATH KOHTEKCTHI, PEJIaracMbI€ B YCIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeAMETHBIX pe3yJbTaTOB 10 OCBOEHHUIO 0053aTEIbHOTO
COJIEp)KaHMsI, YCTAHOBJICHHOTO JaHHOW (eaepanbHO pabodeil mporpaMMon,
BBIICIIAIOT: OCBOEHHBbIE OOYYalOIUMHCS HAay4yHbIE 3HAHUS, YMEHHUS U CHOCOOBI



nercTBull, crnenudpuyueckue I NOpeIMETHOM obsacth  «XuMHs», BUIBI
JNEATeNIbHOCTH 1O  TOJYYEHHIO HOBOTO  3HAHUA, €ro HMHTEpHpEeTalu,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsIX.

K xoHiy 00ydenus B 8 ki1acce mpeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCSI YMEHUH:

e pacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHX MOHSATHW: aToOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(oHOpOIHAST M HEOJAHOPOAHAS), BaJIGCHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEILIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPHUIATECIBHOCTh, CTEICHBb
OKUCJICHMS, XMUMHUYECKasl peakius, Kiaccu(puKkaius peakiui: peaxiuu
COCAMHEHHUS, pEaKUUU PaA3JIOKEHUS, PEaKIUU 3aMEUICHUs, peaKuu
o0OMeHa, K30- U SHJIOTEPMHUUECKHE PEAKIINH, TEIIOBOU A((EKT peakiium,
AP0 aToMa, JJICKTPOHHBIM CJIOW aToma, aToOMHash OpOuTadb, pPaaUycC
aTomMa, XMMHYECKas CBS3b, MOJSPHAS U HEMOJISIpHAs KOBAJICHTHAs CBS3b,
WOHHAs CBsI3b, MOH, KATHOH, aHUOH, PAcTBOpP, MaccoBas JOJsl BEIIeCTBa
(mpoLeHTHAs! KOHLIEHTPAIIMs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUUYECKUX TOHATHH U
MPUMEHSITh 3TH TIOHSTUS MPU ONMMCAHUY BEUIECTB U UX MPEBPAILICHUII;

e HCIOJIb30BaTh XUMHYECKYI0 CHUMBOJMKY JJii COCTaBieHUs (HopMy
BEIIIECTB M YPABHCHUN XUMHYECKUX PEAKIIUM;

e OINpeEeNsTh BaJIGHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENIEHb  OKWUCJIEHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHCHUSX,
MPUHAJJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN 10
dbopMmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTraHUYECKUX COCANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona J[. WM. Mennaeneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE MEPUOANYECKONM 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT HMX MojokeHus B [lepuommueckoi cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHUsI, 3aK0OHa ABOTapo;

e ONUCHIBATH M XapakTepuszoBaTh TalOiauuHyto Qopmy Illepuoanueckoit
CUCTEMbl XMMHMYECKHMX OJJIEMEHTOB: pa3jauyaTb [OHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «modounas noarpymnmna (b-rpynmna)», manasie u
OOJBIIFE TIEPHOJBI, COOTHOCHTH OOO3HAYCHUS, KOTOpPHIE HMEIOTCS B
tabnuie «llepuognueckas cuctemMa Xxumudeckux siaemernToB J[. U
MeHnpneneeBay C YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB



XUMUUYECKUX DJIEMEHTOB (COCTaB U 3apsij sijipa, o0lIllee YUCIO JIECKTPOHOB
U pacnpeiesieHUe UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCCU(UIIUPOBATh XUMHUYECKUE AJIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBY YYacTBYIOUIUX B PEAKINU
BEILIECTB, 10 TETIOBOMY (D eKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMHUUYECKHE CBOWMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMU MOJIEKYIISPHBIX
YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKINN;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX NPEBpaAllCHUN B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIHO  MacChl
BEIIECTB, MAaCCOBYIO JOJI0O XHUMHUYECKOTO JjeMeHTa 1o (opmyre
COEAMHEHHSI, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MIPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIUU;

MPUMEHSITH OCHOBHBIE OIEpallUi MBICIUTEIHHON AEATEILHOCTH — aHAIN3
U CUHTE3, CpaBHEHHE, 00OOIICHHE, CHCTeMAaTH3allnio, KIacCU(PUKAIIHIO,
BBISIBIICHUE MPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — MJI1 U3Yy4YEHUS CBOICTB
BEIIECTB U XHMHUYECKHX PpEAKLUHM, €CTECTBEHHO-HAYYHbIE METOMbI
MO3HAHUSI — HAONIOJIEHUE, U3MEPEHUE, MOJICTUPOBAHUE, HKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN);

cleAoBaTh ~ IpaBWJiaM  [OJb30BaHUSA  XUMHUYECKOM  MOCYIOH U
7abopaTopHbIM  00OpYJIOBaHMEM, a TaKXke IMpaBuiaM oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUMSIMU 110 BBINOJHEHUIO
7a00paTOPHBIX XHWMHYECKHUX ONBITOB MO TMOJYYEHUIO U COOHUpPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAa M KHUCIOPOJa), TMPUTOTOBICHUIO
pacTBOPOB C ONPEAEITEHHON MAaCcCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
MJIaHUPOBAaTh M MPOBOAUTHL  XUMHYECKUE  DKCICPUMEHTHI IO
pacIro3HaBaHUIO PACTBOPOB HIEIOUYEH U KUCIOT C MOMOIIbI0 UHANKATOPOB
(;makmyc, henondTanent, METUIIOPAHK U APYTHE).

K xonIy oOydenus B 9 kj1acce mpeIMETHBIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

pacKkpbiBaTh CMBIC] OCHOBHBIX XHUMHUUYECKUX TOHSATHUW: XUMHYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTMOH, aHWUOH, IMPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTbH, 3JIEKTPOOTPULIATEIBHOCTh, CTEICHBb
OKHCIICHHS, XUMHUYECKasi PeaKinusi, XMMUYecKas CBs3b, TEIUIOBOM 3P DEKT
peakiuy,  MOJib, MOJISIpHBIM  00BEM,  PacTBOp,  DJIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, SJICKTPOJIUTUYECKAA THUCCOLMALINS, PEAKIMM WOHHOIO
oOMeHa, KaTajau3aTop, XHUMHYECKOEe paBHOBecHe, oOOpaTHUMbIe U



HEOOpaTUMBbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEAKIIUU,
OKHCJIMTEb,  BOCCTAHOBHUTEIb,  OKHCICHME H  BOCCTAHOBJICHHUE,
anoTponusi, aMQpOTepHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAsl, MOHHAf,
MeTaJTMYECKasi), KpUCTAJUIMYECKass peniéTka, KOPpO3Us METaJlIoB,
CIUIaBbl, CKOPOCTh XHMHUYECKOM PpEAKIHH, MPEAEIbHO JIOMyCTUMAas
koHueHtpauus [1JIK Bemectsa;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHATHU W
MIPUMEHSATH 3T MTOHATHUS IIPU ONMCAHUU BEIIECTB U UX MPEBPALLICHUMN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JIJIi COCTaBjieHUs (hopmyn
BEILIECTB M YPABHEHU XUMHUUYECKUX PEAKLINIA;

ONPENETSATh BAJICHTHOCTh M CTETIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOrO COCTaBa, MPHUHAJIEKHOCTh BEUIECTB K
ompenenéHHOMY KJacCy COEIWHEHUU 1o (opMmyiaM, BHUA XHUMHYECKOU
CBs3U (KOBaJCHTHas, WOHHAs, METAJUIMYECKasi) B HEOPTraHUYECKUX
COCMHEHUSX, 3aps]l MOHA MO0 XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PacTBOpPax HEOPraHUYECKUX COEAWHECHUH, TUM KPHUCTAJIUYECKON
PELIETKH KOHKPETHOI'O BELIECTBA;

packpsiBath cMbIica [lepuonnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHME: OINHUCHIBATH W XAPAKTEPHU30BATH
tabimunyto (opmy [lepuoamueckold CHCTEMBl XMMHYECKHX DSJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHasg mnoArpymma (A-Tpynma)» U «mobodHas
noarpynmna (b-rpynma)», manele u OoJbllIM€ MEPUOMBI, COOTHOCHTH
0003HaYEeHUsI, KOTOphIE MMEIOTCS B MEPUOJUYECKON Tabnuie, ¢
YUCIIOBBIMU  XapaKTEPUCTHUKAMU  CTPOCHUS  aTOMOB  XMUMHUYECKHX
DJIEMEHTOB (COCTaB W 3apsia  sjapa, oOiee dYHCIO JJICKTPOHOB U
pacmpeneNieHue HUX IO DJJIEKTPOHHBIM  CJOSIM), OOBACHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M WX COCAUHECHUU B
npeenax MaJbIX MEPHUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIleCTBa,
XUMUYECKUE peakiuu (M0 YKCIy M COCTaBy Y4YacTBYIOUIUX B PEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHHIO CTETICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOUIME M CHEUPUYECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOJITBEPXKAAs OIMNKHCAHUE
MPUMEPAMUA  MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHM;

COCTaBIIAITb YPABHEHUS JJIEKTPOJIUTHYECKONW JTUCCOLUMALMMU  KHCIIOT,
L1EJI04€H U COJIEH, ITOJIHbBIEC U COKPAIEHHBIE YPAaBHEHUS PEAKLUi HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWW, TMOATBEPKIAIONIUX CYIIECTBOBAHUC
TeHETHYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMUHBIX KJIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKITUi
MOCPEJICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajaHCca 3TUX PEaKInid;
POTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOYKHOCTH TIPOTEKAHUS XUMUYECKHUX TMPEBPAICHUN B pPa3IMYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIGKYJSIPHYIO M MOJSIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJI0O XHUMHYECKOro JjeMeHTa 1o (opmye
COEIUHEHHSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKITNN;

coOmolaTh  MpaBWia  TMOJB30BAHUA ~ XUMHYECKOW  TOCYAOW W
7abopaTOpHBIM  000pYy/IOBaHHMEM, a TakKe ImpaBuwia OOpamieHus: ¢
BCIIECTBAMH B COOTBETCTBUHM C HWHCTPYKIUSAMH II0 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYEHUI0O W COOMpaHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIUW, TOATBEPXKIAIONMINEC  KAYeCTBCHHBIM  COCTaB
Pa3UYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
uoaua-, kapOonat-, ¢ocdar-, cuiumkar-, cyiabdar-, THIAPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3YYCHHBIX METAJLIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaxX HEOPTAHUUYECKHUX BEIECTB;

MPUMEHSITH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JESTEIHbHOCTA — aHau3
U CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATU3AIMIO, BBISBICHHUE
PUYUHHO-CJICICTBEHHBIX CBS3€H — JJI1 WM3Y4YCHUS CBOWCTB BEIICCTB M
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHbIE METOABl TO3HAHUS —
HAOJIIOICHUE, M3MEpPEHUE, MOJCIUPOBAHUE, IKCICPUMEHT (pealbHBbIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHMUE 8

KJIACC
KoauvecTBo yacoB
Nenn/  HammeHoBaHMe pa3iesioB U DJyekTpoHHbIE (HU(POBHIE)
KoHTpoJIbHBIE IpakTH4eckue
n TeM NPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
Pa3nen 1. [lepBoHayajbHbIe XMMUYECKHE TOHSATHSA
XuMusi — BaxkHast 00J1acTh
| €CTECTBO3HAHUS U 5 ) but6mmoreka [JOK
MPAKTUYECKOMN https://m.edsoo.ru/7t41837¢
JeATEIbHOCTH
YesioBeKa
) BemecTBa n xumMuueckue 15 | but6mmoreka [JOK
peaxuuu https://m.edsoo.ru/7f41837¢
Wtoro no pazaeny 20

Paznes 2. Baxkneiimue npeacTaBuTe/ M HEOPraHNYeCKNX BelecTB

1 Boznyx. Kucnopoa. [Tonsitue 06 6 bu6mmoreka [TOK
OKCHUAAX https://m.edsoo.ru/7f41837¢
) Bonopon.Ilonstie o kuciorax u g 1 bu6mmoreka [JOK
COJISIX https://m.edsoo.ru/7f41837¢
3 Bona. PactBopsl. [Torstue 06 5 1 1 bu6mmoreka [JOK
OCHOBAaHUSAX https://m.edsoo.ru/7f41837¢
4 OCHOBHBIE KJIaCChI 1 1 1 bubmuoteka [{OK
HEOPraHUYECKUX https://m.edsoo.ru/7f41837¢
COCIMHEHU I
Mtoro no pazneny 30

Pa3nen 3. [lepuoaguuecknii 3axon u [lepuonnueckas cucrema xumuueckux iemeHToB /. U. MenaesneeBa. CTpoeHue aToMOB.
XuMnueckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKIINH




[Iepuonnueckuii 3aKOH U

31 [lepnoauueckas cucrema 7 bubnuoreka LIOK
' XAMUYECKUX 351eMeHToB [[. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
XumMmudeckas
bub6mmoreka [JOK
32 CBSI3b. 8
https://m.edsoo.ru/7f41837¢
OKUCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bubmuoreka [{IOK
14 15
TOTO 1o pasaeiy https://m.edsoo.ru/7f41837¢
but6mmoreka [JOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HaumenoBaHue pa3jie/ioB U (uudposbie)
Ne i/ KoHTpoJbHBI IpakTnyeckn
TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
n e padoThI e padoThI
pecypchl
Pa3nen 1. BemecTBO 1 XUMHU4YecKHe peaKIMU
L1 [ToBTOpEeHME U yriTyOIeHHe 3HAHUT 5 1 bu6muotexa LIOK
) OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiiacca https://m.edsoo.ru/
7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bu6mmotexa [JOK
' peaxmuii https://m.edsoo.ru/
7f41a636
13 DIEeKTpOIUTHYECKAs g 1 1 bubnmnorexa [JOK
’ naucconuanusg. XuMu4decKkue https://m.edsoo.ru/
peakiuu B pacTBOpax 11412636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX COeUHEHUS
71 OO0mas XxapakTepuCTHKa XUMHIECKHX 4 1 bu6mmotexa [IOK
) aneMmeHToB VIIA-rpynmnsl. ["aorensl https://m.edsoo.ru/
71412636
OO0m1as XxapakTepUCTUKA XUMHUECKUX
N bubnuorexa [JOK
22 anemeHToB VIA-rpynmsl. Cepa u eé€ 6
https://m.edsoo.rw/
COCMHCHHA 7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
bubnunorexa LIOK
23 anemMeHToB VA-rpymmsl. A3oT, pochop u 7 1
https://m.edsoo.ru/
WX COCTUHEHUS 7412636
OO01mas xapakTepucTUKa XUMUYECKUX Eub OK
24 snemeHToB [VA-rpynnsl. Yriepon n 8 1 2 nommoreka L

erMHI/Iﬁ U UX COCAMHCHUA

https://m.edsoo.ru/
71412636




Hroro no pazneny

25




Pa3zgen 3. MeTa/uibl M UX COeNHEHUS

3.1 OO01me cBOWCTBA METAJUIOB 4 bubnnorexa [IOK
https://m.edsoo.ru/
7f412636
b K

32 Bakueiinme MeTauibl U UX COETUHECHUS 16 nosmotexa O
https://m.edsoo.ru/
71412636

Hroro no pazneny 20
Pa3nen 4. Xumus u okpy:kamomas cpeaa
bubnunorexa LIOK

4.1 BemecTBa 1 MmaTepuanbl B )KHU3HU YEIOBEKa 3
https://m.edsoo.ru/
7f41a636

Hroro no pazneny 3

PesepBHOE Bpemst 3 bubmmorexa HOK
https://m.edsoo.ru/
7f41a636

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KosmnuectBo yacoB DJIeKTPOHHBbIE
No ara uuppoBbIe
Tema ypoka KonTtpoabHbl IIpakTHyeckn A p
Bcero HU3y4YeH o0pa3oBaTe/ibHbIE
e padoThI e padoThI
n usl pecypchbl
/
n
| [Ipeamer xumun. Posb xumuu B | bubnumorexa [IOK
JKA3HU yesoBeKa. Tena u Bemecrna https://m.edsoo.ru/ff0d210c
2 ITonsiTvie 0 MeTO/1aX MO3HAHUS B 1 bubmmorera [OK
https://m.edsoo.ru/ff0d227¢
XUMUHU
[Ipaktrueckas padota Ne 1 «IIpaBuiia
3 paboThl B 1a00paTOPUU U MPUEMBI | bubnuorexa [IOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0OBaHUEM
4 Yucteie BemecTBa 1 cMech. CriocoObl 1 bubmuoreka [JOK
pa3aeieHust cMecen https://m.edsoo.ru/ff0d26¢ca
[IpakTnueckas pa6ora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK
8 | Ha TpHMep https://m.edsoo.ru/fl0d28c8
OUYHMCTKHU TTOBAPEHHOU COJIN)»
bu6mmoreka [IOK
6 ATo oJe 1
TOMBL H MOICKy IRt https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AJICMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 [IpocTeie U coXHBIE BEIECTBA 1
https://m.edsoo.ru/ff0d2a6¢
bub OK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 nommoreka L

https://m.edsoo.ru/
£f0d2d50




3aK0H IIOCTOSIHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK

10 Xumunyeckas popmyna. BaieHTHOCTB
popmy https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHUX JIEMEHTOB
1 OTHOCHTEIIbHAs aTOMHAs Macca. bubmuoreka [JOK
OtHocuUTeNbHAsl MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XMMHYECKOTO bubmuoreka [JOK
3JICMEHTA B COeAUHECHUU https://m.edsoo.ru/ffdd350c
13 KomnuectBo BemecTBa. Moiib. bubmuoreka [JOK
MomnspHas macca https://m.edsoo.ru/
ff0d5230
14 DOU3NUEeCKUEe 1 XUMHUYECKHE SIBICHUS. bu6mmoreka [IOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUS bubmuoreka [IOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEIIECTB. bubnuoreka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/
ff0d3b88
Briuucnenus: konmuecTa, Macchl
17 BEILIECTBA 10 YPABHEHUAM bubmmorexa HOK
= yp . https://m.edsoo.ru/
XUMHUYCCKUX PCAKIINU ff0d5708
Kiaccudukanmst XumMuaeckux
18 eakuui (COeAMHEHNUs, Pa3I0KEHUS bubmmoreka LOK
pedidi A P : https://m_edsoo.ru/fR0d3£34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4E€HBIN-
19 sHIMKIoNneaucT. O6o0IeHne Bubmroreia LIOK
H AHCT . https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHUi
20 KonTponbnas padbora Nel no teme bubnuorexa [IOK
«BemniecTBa 1 XUMUYECKUE PEAKLIUID) https://m.edsoo.ru/
1f0d4290
’1 Bo3nyx — cmecs razos. Cocras bub6nuorexa [IOK

BO3ayXa. KI/ICJ'IOpOI[ — JJICMECHT U

https://m.edsoo.ru/ff0d448e




IIpOCTOC BCUICCTBO. O3zoH

du3znyeckue U XUMUYECKHE CBOMCTBA

bu6mmoreka [IOK
22 KHCJIOpoJia (peaKIuu OKUCIICHHUS,
H 5 https://m.edsoo.ru/
ropenue). [lonstue 00 okcumax 04614
Crnioco0sl MosTy4eHus KUCI0po/ia B
bu6mmoreka [IOK
23 71a60paTOPUHU U IPOMBIIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3¢ ekt xummueckoin
24 peaKIuu, MOHATHE O bubmuoreka [JOK
TEPMOXUMHYECKOM YPABHEHHH, https://m.edsoo.ru/
9K30- f0d4790
SHIOTEPMHUYECKHUX PEAKIHUIX
Tomnuo (He(Th, yroib U METaH).
(negs, y ) bu6mmoreka [IOK
25 3arpsi3HEeHHE BO3/lyXa, CIOCOOBI €ro
https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALLEHUS
IIpakTudeckas padora Ne 3 o Teme
26 «ITonyyenue u coOupanue KIUCIOpoaa bubmorexca LIOK
Y . P posa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €ro CBOKMCTB)
7 Bonopox — anemeHT u npocroe bubmmoreka [IOK
BelecTBO. HaxoxaeHue B mpupoje https://m.edsoo.ru/
ff0d4dd0
)% du3nuecKre 1 XUMUYECKHE CBOMCTBA bubmuoreka [JOK
BojiopoJia. [I[pumenenue Bogopoaa https://m.edsoo.ru/
ff0d4dd0
29 [ToHsiTHE O KHUCIIOTAX U COJIAX bubmorexa HOK
https://m.edsoo.ru/
ff0d50d2
30 Crioco0sI MOJTy4eHUsT BOAOPOIa B bubnmoreka [JOK

nabopaTtopuun

https://m.edsoo.ru/
f0d4ddo




31

[IpakTuueckas pa6ora Ne 4 mo Teme
«ITonyuyenue u cobupanue BOAOPO/Ia,
W3YyYEeHHE €ro CBOICTBY

Bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4{42




ModsipHblii 00bEM Ta30B. 3aKOH

Bbu6mmoreka [IOK

32
ABorajipo https://m.edsoo.ru/ff0d542¢
Boruncnenus o0pEMa, KoIHuecTBa
33 BEILIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIllECTBA WU 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 ABHEHUIO PEAKLIMM HA OCHOBE bubmmorexa [IOK
yp "p H . https://m.edsoo.ru/
3aK0Ha OOBEMHBIX OTHOIIICHHUH ra30B f0d5708
35 DdU3NUEeCKUEe U XUMHUYECKHUE CBOMCTBA bu6mmoreka [IOK
BOJBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [Tonsitue 06 bubmmoreka [LIOK
WHAUKATOPAX https://m.edsoo.ru/ff0d59¢e2
Bona KakK ACTBOPHUTEIIb.
P P bu6mmoreka [IOK
37 HacpllieHHple YW HEHACBHILLICHHBIC
https://m.edsoo.ru/
pacTtBophl. MaccoBas 7071 BellecTBa F0d5b40
B PacTBOpE
[IpakTudeckas padora Ne 5 o Teme
18 «ITpuroroBienue pacTBOPOB ¢ bubnuorexa [JOK
ONpeeIEHHON MacCOBOU J10JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
19 KonTponbnas padora Ne2 no teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boxa» https://m.edsoo.ru/
ff0d6342
40 Oxkcuppl: cocTaB, KaccupuKanus, bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyuyeHue u XUMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHuUs: cOCTaB, KJIacCH(PUKAIIHS, bu6nuoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [lony4yeHne n XUMHYECKUE CBOMCTBA bubnuorexa [LIOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kmaccudukanms, bubnmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHue n XMMHUYECKUE CBOMCTBA bu6nuorexa [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
(cp ) b bubmuoreka [JOK
46 CHOCOOBI MOTYYEHHSI, XUMHUYECKHE
. https://m.edsoo.ru/
cBomcTBa 00ad9474
[Ipaktrueckas padota Ne 6. Perenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bu6mmoreka [IOK
«OCHOBHBIE KJ1aCChl HEOPraHUYECKUX https://m.edsoo.ru/
COEIMHEHUI 00ad9b7c
43 I'enernueckas cBsI3bp MEKY KiIacCaMu bu6mmoreka [IOK
HEOPraHWYECKUX COCAUHEHUI https://m.edsoo.ru/
00ad9a50
bubnmoreka [IOK
49 O06001IeHre U crucTeMaTU3alus 1
SHAHITH https://m.edsoo.ru/
00ad9cb2
KonTponbnas padora Ne3 no teme
" bu6mmoreka [IOK
50 OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX
. https://m.edsoo.ru/
COETMHEHUI 00ad9%1a
[TepBbie mOMBITKH KIacCUPUKAIII
bu6mmoreka [IOK
51 XUMHUYECKHUX 3J1€MEHTOB. [loHsATHE O
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX AIEMEHTOB
[Tepronnueckuii 3aKOH 1
P bu6mmoreka [IOK
52 [Tepronnueckas cucrema
https://m.edsoo.ru/
XAMUYECKUX 3jieMeHToB /1. 1. 00adas2c
Menneneesa
bubnmoreka [IOK
53 IIepuonsl, Tpymmsl, MOATPYIIILI 1

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




Crpoenue atomoB. COCTaB aTOMHBIX

Bbu6mmoreka [IOK

54
siaep. M3oTomsl https://m.edsoo.ru/
00ada342
CtpoeHue JIEKTPOHHBIX 000JI0UeK
. bubmuorexa [JOK
55 aTOMOB 3J1eMeHTOB [lepnoanueckoi
https://m.edsoo.ru/
cuctemsl [. . Menneneera 00ada6be
XapakTepucTuka
56 XAMHYECKOI0 DJIEMEHTa IO Bbu6mmoreka [IOK
€ero MOJO0KECHUIO B https://m.edsoo.ru/
[Tepuonnueckoit cucreme /l. 00adag24
.
MenneneeBa
3nauenue llepuoanueckoro 3akoHa
57 JUISL pa3BUTHUSL HAYKH U NIPAKTUKU. [I. bubnuoreka [IOK
N. MenaeneeB — y4€Hblid, Ie1aror 1 https://m.edsoo.ru/
rpaKJIaHUH 00ada96e
DIEeKTPOOTPULIATEIBHOCTh ATOMOB
bubmuoreka [JOK
58 XUMUYECKHUX DJIIEMEHTOB/
. https://m.edsoo.ru/
Bceepocculickas npoBepoyHas 00adaab8
paborta
bu6 OK
59 HMonnas xuMmudeckas CBs3b nosmotexa I
https://m.edsoo.ru/
00adac34
60 KoBanenTHas nonsipHas XuMu4yecKkas bubmumoreka [LIOK
CBSI3b https://m.edsoo.ru/
00adaab8
61 KoBanientHas HenossipHas bubnmoreka [IOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/
00adaab9
bub OK
62 CrereHb OKUCICHUS nosmotexa I

https://m.edsoo.ru/
00adae28

63

OKHUCIIUTEIIEHO-BOCCTAHOBHUTEIIHHBIC

bu6mmoreka [IOK




peakuuu https://m.edsoo.ru/
00adb076
bu6 OK
64 OKHCIUTEIN U BOCCTAHOBUTEIN nosmotexa I

https://m.edsoo.ru/
00adb076




65 Konrponsnas padora Ne4 o teme | bubnuorexa [LIOK
«Ctpoenue atoma. XuMHUeCKas https://m.edsoo.ru/
CBA3b» 00adb486
66 PezepBHblit ypok. O600mieHne 1 | bubnuoreka [IOK
cucTeMaTu3auus 3HaHU1 https://m.edsoo.ru/
00adb33c
67 PesepBHrlIit ypok. O6o0mieHue u | bu6mmoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/
00ad9cb2
68 PesepBHblil ypok. O600uieHue u | bubnuoreka [IOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB 68
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9 KUIIACC

KoanuecTBo yacoB JJIeKTPOHHBbIE
Ne Jara nu@ppoBbIe
Tema ypoka KoHTpoJbHbI IIpakTH4ecku
Bcero U3y4eH o0pa3oBaTe/bHbIEC
e padoThbl e padoTbI
n us pecypcsl
/
n
IIeproanueckuit 3aK0H.
| [Tepuonuueckas cucrema | bu6mmoreka [IOK
XAMUYECKUX 3jiemeHToB J[. U. https://m.edsoo.ru/
Menneneena 00adb5%e
3aKOHOMEPHOCTHU B U3MEHEHUH
. bubmuoreka [JOK
2 CBOMCTB XMMUYECKHUX AJIEMEHTOB 1
. https://m.edsoo.ru/
MEPBBIX TPEX MEPUOIOB 00adb6b6
3 Knaccudukanus 1 HOMEHKIIaTypa | bu6mmoreka [IOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/
00adb7e2
4 Bupl XUMUYECKOM CBSI3U U THIIBI 1 bubmuoreka [JOK
KPUCTANTAYECKUX PEIIETOK https://m.edsoo.ru/
00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpenue u yrioyOiaeHue 3HaHUI 1 1
OCHOBHBIX Pa3fIesioB Kypca 8
KJ1accay
6 Krnaccudukanus XumMuueckux | bubnuorexa [IOK
peaKuuid Mo pa3IMYHbIM https://m.edsoo.ru/
IIPU3HAKaM 00adbcb0
[ToHsiTHE O CKOPOCTH XUMHYECKON
bu6mmoreka [IOK
7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/
TeTEePOreHHBIX PeaKLUiIX 00adbe9a
[TonsiTHE O XUMUYECKOM
bu6mmoreka [IOK
8 paBHOBecuU. DAKTOPBI, BIHSIOLINE 1

https://m.edsoo.ru/




Ha CKOPOCTh XUMHYECKOW PEaKIINH
Y TI0JIO)KCHUE

00adc28c




XUMHUYCCKOT'O paBHOBCCU

OKHUCIIUTETEHO-BOCCTAHOBHUTEIHHEIE

bubmuoreka [JOK

CBOICTBa Ha IPUMeEpPE XJI0pa

9
peakuuu https://m.edsoo.ru/
0Oadcade
Teopust 31EKTPOIUTUYECKOMN
bu6mmoreka [IOK
10 nucconuanyi. CHIbHBIE U cJIa0bIe
https://m.edsoo.ru/
AJEKTPOJIUTHI 00adcd68
. bubmuoreka [JOK
11 HonHble ypaBHEHUs peakuui
https://m.edsoo.ru/
00add448
XUMHUYECKHE CBOMCTBA KHCIIOT B
. . bubmuotexa [JOK
12 OCHOBaHHi B CBETE MIPEICTABIICHU
. https://m.edsoo.ru/
00 2IEKTPOIUTUIECKON 00add5ds
JHUCCOIAAIAN
XuMH4YecKrue CBOMCTBA COJIeH B
13 CBETE IpPEICTaBICHUM 00 bubmorexa HOK
pea . https://m.edsoo.ru/
AIEKTPOIUTUUECKON JUCCOLHAIIIT 00add8b2
bu6mmoreka [IOK
14 IlonsTre o TUApOIN3€E COICH
P https://m.edsoo.ru/
00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubmuoreka [JOK
3HAHUM https://m.edsoo.ru/
00addd12
[TpakTrueckas padora Ne 1.
Bbu6mmoreka [IOK
16 «Pemenue
https://m.edsoo.ru/
SKCIEPUMEHTAIBHBIX 3a7aW» 00addbfa
Kontpoinbnas padota Ne2 o teme
bu6mmoreka [IOK
17 «DNEKTPOTUTHYECKAS
https://m.edsoo.ru/
nucconuanua. XuMHUIecKue 00addecO
pEaKIUU B PACTBOPAX»
O6mmas XapaKTepUCTHKa
bu6mmoreka [IOK
18 rajIor¢HoOB. XHUMHUYECKHUE

https://m.edsoo.ru/




00addfe2

19

Xnoposogopon. CossHast KMCIIOTa,

bubmuoreka [JOK




XHUMHUYCCKUC CBOﬁCTBa, NOoJIyUCHHUC,

https://m.edsoo.ru/

pUMEHEeHHe 00adel04
[IpakTrueckas padora Ne 2 mo Teme
N bubmuoreka [JOK
20 «ITomydeHue COIAHON KUCTIOTHI,
. . https://m.edsoo.ru/
HU3YyYCHUC CC CBOUCTB» 00ade348
Brruucnenus mo ypaBHEHUSIM
. bu6mmoreka [IOK
21 XUMHUYECKUX PEaKIUi, €Clii OJUH U3
6 https://m.edsoo.ru/
peareHTOB J1aH B U30BITKE 00ade4ss
22 OO611as XxapakTepucTUKa SJIEMEHTOB bu6mmoreka [JOK
VIA-rpynmnst https://m.edsoo.ru/
00ade64a
AnoTpOonHbIE Moaudukanu
2 ceppl. Haxoxzaenue cepbl u €€ bu6mmoreka [IOK
COEMHEHUI B TIPUPOJE. https://m.edsoo.ru/
XHUMHYECKHE CBOMCTBA 00ade64a
Cephl
24 CepoBo1opoj1, CTpOEHUE, bu6mmoreka [IOK
(bu3nyecKkue u XuMU4YecKue https://m.edsoo.ru/
CBOICTBa 00ade802
Oxkcupl cepbl. CepHas KUCIIOTA,
bubmuoreka [JOK
25 (u3nUYecCKre U XUMUIECKHUE
. https://m.edsoo.ru/
CBOICTBa, MPUMEHEHHE 00adea28
XUMHUUECKUE peakuuu,
Jexalme B OCHOBE
%6 IIPOMBIIITIEHHOTO criocoba bubnuorexa [LIOK
MOJTYYEHHS] CEPHOM KHUCIIOTHI. https://m.edsoo.ru/
XHUMHUUYECKOE 3arpsA3HEHUE 00adec8a
OKpYKaroIIeH cpeabl COCTUHEHUSIMU
Cephl
7 Brranciieane MaccoBoit goiu bubmuoreka [JOK

BBIX0/1a IPOAYKTA PEAKLIUU

https://m.edsoo.ru/
00adec8a
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OO1m1ast XxapakTEepUCTHKA 3JIEMEHTOB

Bu6mmoreka [IOK




VA-rpynmnsl. A3or,
pacnpocTpaHEHUE B IPUPO/IE,
¢busnueckue u

XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/
0Oadeea6

AMMUax, ero puznyecKue u

. bubmuoreka [JOK
29 XUMUYECKHE CBOWCTBA, MOJIYYEHUE U
https://m.edsoo.ru/
IIPUMEHEHUE 00adf004
[IpakTnueckas padora Ne 3 o Teme
bu6mmoreka [IOK
30 «ITonyueHne ammuaka, U3y4eHUe
N https://m.edsoo.ru/
€ro CBOMCTB 00adf180
31 A3oTHas KUCoTa, e€ pusnueckue u bubnuorexa [JOK
XAMUYECKHE CBOMCTBA https://m.edsoo.ru/
00adf306
Hcnonb3oBaHne HUTPATOB U COJNEN
aMMOHUS B KAUECTBE MUHEPAIBbHBIX
32 o0peHwmit. XuMU4ecKoe bubmmorexa [HOK
yAoop ' . https://m.edsoo.ru/
3arpsi3HEHUE OKPYXKaIoLLEl Cpebl 00adf518
COCIMHEHUSIMU a30Ta
®ochop. Oxeua pocdopa (V) u
$op A bocgopa (V) bubmuoreka [JOK
33 (dhochopHas kuciaora, puznyeckue u
. https://m.edsoo.ru/
XUMHUYECKHAE CBOWMCTBA, MOTyYEHNE 00adf68a
Hcnons3zoBanue pochartoB B
14 Ka4yeCTBE MUHEPATBHBIX bubnuoreka [IOK
yaoOpeHuii. 3arpsi3HeHHne https://m.edsoo.ru/
MPUPOAHON CpeIbl 00adfc20
dbocharamu
VYraepon, pacrpocTpaHEeHHE B
POZ, pactipoctp bu6mmoreka [IOK
35 npupoje, Gu3nIecKue u
https://m.edsoo.ru/
XAMUYECKHE 00adfd9c
CBOICTBa
16 Oxkcunsl yruepoaa, ux Gpusudeckue bubnuorexa [JOK

1 XMMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/




00adfebe




DKosornyeckue npooIemsl,
CBSI3aHHBIE C OKCHIIOM YTJIepoaa
av)

N bubmuoreka [JOK

37 VYTonpHas KUCI0Ta U €€ COJIN

https://m.edsoo.ru/
00ae006¢
[IpaxTnueckast pabora Ne 4 o Teme

18 "ITosrydeHue yriekucioro rasa. bubnuoreka [IOK
KauectBenHnas peakuus Ha https://m.edsoo.ru/
KapOoHaT- 00ae027¢
noH"

[TepBoHavanbHBIC TOHATHS 00
39 OpraHMYECKUX BEIECTBAX KaK O buGnnorexa [IOK
p https://m.edsoo.ru/
COCIMHEHMSIX YTIIepoJia 00ac054¢
o Bubmmoreka IIOK
40 Kpemnuii u ero coequHeHust 1
https://m.edsoo.ru/
00ae080a
[IpakTnueckast pabora Ne 5.

A1 Pemenue skcnepuMeHTAIbHBIX bu6nuoreka [IOK
3aJa4 10 TeMe https://m.edsoo.ru/
«Bakuenme HeMeTaJUIBI U UX 00ae0bf2
COEIUHEHNSD)

KonTponbnas padorta Ne3 no teme
. bubmuotexa [JOK
42 «Bakuenme HeMeTaAJUIBI U UX
https://m.edsoo.ru/
COEIUHEHU 00ac0e]18
OO01mas xapakTepucTuka
XUMHYECKUX DIIEMEHTOB —

43 METaJIJIOB. bu6mmoreka [IOK
Merannuueckas cBSI3b U https://m.edsoo.ru/

00ael03e

MeTaJUIn4ecKas
KpUCTAJLINYECKas pelIETKa.
®dusnueckue CBOMCTBA
METAJIOB




44

XUMHYECKHE CBOMCTBA METAJJIOB.
DNEKTPOXUMHUECKUN Psilt
HaIpSHKEHUN METaJUIOB

Bu6mmoreka [IOK

https://m.edsoo.ru/
00ael156




OO61u11e crocoObl MOTyYeHHUs
metauioB. CruiaBel. Beruncnenus

Bbu6mmoreka [IOK
45 110 YPAaBHEHUSIM XUMHUECKHX
. https://m.edsoo.ru/
peaKIuii, eciu OIMH U3 PEareHTOB 0021156
COJICPKUT
MIPUMECH
buo OK
46 [TonsiTHE O KOPPO3UU METAILIIOB nommorexa L
https://m.edsoo.ru/
00ael278
bubmuoreka [JOK
47 €JIOYHBbIE METAJIIIbI
1 https://m.edsoo.ru/
00ael4b2
43 OKcubl ¥ THAPOKCU/IBI HATPUS U bubmmoreka [IOK
KaJaus https://m.edsoo.ru/
00ael4b2
49 [lenouyHO3eMENbHBIE METAILIBI — bu6mmoreka [IOK
KaIbIINM ¥ MarHui https://m.edsoo.ru/
00ael5e8
. bubnuorexa [JOK
50 Baxneimmme coemuHEeHNs KaJabITAs
https://m.edsoo.ru/
00ael5e8
51 O000I11IeHIE U CUCTEMATHU3ALIUS
3HAHUMN
5 JKEcTKOCTH BOJBI M CIIOCOOEI €6 bu6mmoreka [IOK
YCTpaHEHU https://m.edsoo.ru/
00ac1886
[IpakTiueckast pabora Ne 6 o Teme
S N bu6mmoreka [IOK
53 JKEcTKOCThL BOAKBI U METOILI €6
" https://m.edsoo.ru/
YCTpaHEHUA 00aelae8
54 ASTIOMUHI bu6mmoreka [IOK
https://m.edsoo.ru/
00aelc64
55 AMpoTepHbIe CBONCTBA OKCHJIA U bubnmoreka [IOK

THIPOKCHUIA

https://m.edsoo.ru/




00aelc64

56

Keneso

Bbu6mmoreka [IOK

https://m.edsoo.ru/
00ael1d86




57 Okcuabl, THIPOKCUIBI U COJU bubmmoreka [IOK
JKCJIC3a https://m.edsoo.ru/
(IT) u xxenesa (III) 00ae35e6
O06001IeHre U CUCTEMATU3AIIHS

>8 3HAHUU
[Ipaktuyeckas padora Ne 7.

59 Pemrenne skcnepuMeHTAIBHBIX bubnuoreka [IOK
3a]1a4 10 TEME https://m.edsoo.ru/
«BaxHeime MeTaliabl U UX 00ae3de8
COCTMHCHUSD)

Brruncnenus no ypaBHEHUSIM
XUMUYECKUX PEaKIUid, eCIN OJIUH U3

60 pEeareHToB J1aH B U30BITKE WU Bbu6mmoreka [IOK
COJICPKUT NpUMecH. Brruncnenus https://m.edsoo.ru/
MAacCOBOM J0JIA BBIXOJA IPOAYKTa 0021750
peakuuu

61 O000I11IeHIE U CUCTEMATHU3ALIIUS
3HaHUU
KonTponbnas padota Ne4 mo teme

62 «Baxueime MeTaibl U UX
COCTMHEHUS
BemectBa u maTepuaisi B bu6mmoreka [IOK

63 IIOBCEIHEBHOM KU3HU YeI0OBEKa https://m.edsoo.ru/

00ae3f50

64 XuMu4deckoe bubmuoreka [JOK
3arpsi3HEHUE https://m.edsoo.ru/
OKPY’KaloIlIel cpeibl 00ae4270

65 Ponp xumuu B Bu6mmoreka [IOK
peleHuu https://m.edsoo.ru/
9KOJIOTUYECKHUX 002e4270
npobiem
PesepBHblit ypok. O600111eHNE 1 bubnmoreka [IOK

66




cucTeMaTHu3anus 3HaHuM

https://m.edsoo.ru/
00ae0dOa

67

PesepBHbIil ypok. O600mEeHne 1

bu6mmoreka [IOK




CHCTeMaTH3aLus 3HaHUM

https://m.edsoo.ru/

00adb33c
68 PesepBHbIit ypok. O600111eH1E 1 ! bubnuoreka [IOK
cUCTeEMaTH3allus 3HaHUH https://m.edsoo.ru/
00ad9cb2

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME
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YYEBHO-METO/IMYECKOE

OBECNEYEHME OBPA3OBATEJLHOI'O

MPOLIECCA

OBSI3ATEJIbHBIE YYEBHBIE MATEPHAJIBI VIS VUEHUKA

1. Xumus, 8 kimacc/ I'abpuensa O.C., Octpoymon W.I'., CirankoB
C.A., Axunonepsoe oomectBo «M3narensctBo «IIpocsemienue»,
2022r.

2. Xumus, 9 knacc/ I'abpuensia O.C., Octpoymon U.I'., CiankoB
C.A., Axunonepnoe oomectBo «M3narensctBo «IIpocsemnienue»,
2023r.

3.tabmuupl: [lepuoanueckas cucreMa XUMHYECKUX 371eMEHTOB /.
. Menneneea, Tabyniia paCTBOPUMOCTHU, DIEKTPOXUMUICCKUN PsiT
HANPSKEHUS

MCTaJJIOB

METOINYECKHUE MATEPHUAJIbBI JJIs1 YUUTEJIA

1.. 'abpuensn O. C. Xumus. Meroauueckoe nmocobdue s 8 kinacca yueoHoe
nocobue st obmeoopazoBaTenbHbix opranm3aiuii / O. C. Nabpuensu, U.
B. Akcénosa, U. I'. OctpoymoB. — M.: IIpocsemenne, 2022

2.. I'abpuensn O. C. Xumusa. COOpHUK 3a/1a4 U yIpaKHEHUH. 8

KJ1acc: yueOHoe rmocodue Jiyist 001eo0pa3oBaTeIbHBIX OpraHU3aIiuii/

O. C. T'abpuensn, 1. B. Tpurybuak M.: IIpocsemenue, 2022

3.. T'abpuensn O. C. Xumus. Terpaas s 1a60paTOPHBIX ONBITOB U

MPAKTUYECKUX paboT. 8 Kiacc: yaeOHOe mocooue s



0011e00pazoBaTeIbHbBIX



opranuzanuii / C. I'abpuensn, U. B. Akc€nona, U. I'. OctpoymoB. — M.
IIpocsemnienue, 2022

4. Tabpuensu O. C. Xumus. Pabogas TeTpans. 8 kinacc: yuebHoe mocobue
115t o01eoopazoBarenbHbix opranuzanuii / O. C. ['abpuensn, C. A. Cnaakos,
N. T'. OctpoymoB. — M.: IIpocsemenue, 2022

5... T'abpuensan O. C. Xumus. Metoaudeckoe rmocooue ajis 8 kiiacca
ydeOHoe mocobue 1t o01eoopazoBarenbHbIx opranu3aiuii / O. C.
["abpuensn, U. B. Akc€nona, 1. I'. OctpoymoB. — M.: IIpoceemienue, 2022
6.. abpuensa O. C. Xumus. COOpHUK 33724 U yIpaXHEHUH. 9

KJ1acc: yueOHoe mocodue Jiyisi 0011eo0pa3oBaTeIbHbIX OpraHU3aliuii/

O. C. l'abpuensn, 1. B. Tpuryouak M.: IIpoceemnienue, 2023

7.. T'abpuensn O. C. Xumus. Terpaas as 1ab0paTOPHBIX OMBITOB U
MpaKTHIECKUX paboT. 9 Kiace: yueOHOe mocodue Jis
obmeo6pa3oBarenbHbIX opranm3anuii / C. ['abpuensn, U. B. Akcénona, 1. T'.
OctpoymoB. — M.: [Ipocsemienue, 2023

8. I'abpuensn O. C. Xumus. Pabouas TeTpaas. 9xnacc: yuebHoe nmocodoue
115t o01eoopazoBarenbHbix opranuzanuii / O. C. ['abpuensn, C. A. Cnaakos,

N. T. OctpoymoB. — M.: ITpocsemuienue, 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



1. http://www.alhimik.ru [IpeacraBienbl pyOpHKU: COBETHI
aOUTYPUEHTY, YIUTEII0 XUMHUHU, CIPABOYHHUK (04CHB OOJIbIIast Mo 00pKa
TAOJINII U CTIPABOYHBIX MATEPHUAJIOB), BECENIasi XUMHUSI, HOBOCTH,
OJINMITHA]TBI, KyHCTKaMepa (Macca HHTEPECHBIX HCTOPHYECKUX
CBEJICHMUI).

2. http://www.hij.ru Xypnan «Xumus 1 )Ku3Hb» MOHATHO U 3aHUMATEIHHO
pacckas3bpiBacT 000 BCEM MHTEPECHOM, UTO MTPOUCXOINT B HAYKE M B MHUPE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DnekTpoHHBIH XypHaT
«XUMUKH U XUMUSD», B KOTOPOM MPEJCTABICHO MHOXECTBO OIBITOB 10
XUMUH, 3aHUMATEIbHON HH(POPMAIINH, TTO3BOJISIONIEH YBICUb YIYCHHUKOB
HKCIIEPUMEHTATLHON YaCThIO MPEIMETA.

4. http://c-books.narod.ru BceBo3morkHas nuTeparypa no XumMuH.

5. http://www.drofa-ventana.ru M3BecTHOE U31aTE€IbCTBO YUueOHOM
auTepatrypbl. HOBUHKHM HAYyYHO-TIONYJIAPHBIX U 3aHUMATEJIbHbIX KHUT
10 XUMUH.

6. http://1september.ru XXypHan ajis yaureneit 1 He ToJIbKO. bonbiioe
KOJIMYECTBO pabOT YUCHUKOB, B TOM YHUCJIE U UCCIIEI0BATEIHCKOTO
Xapakrepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii
IIKOJIbHBIN TTOPTaJl CO CChUIKAaMU Ha 00pa30BaTEIbHBIC CAUTHI IO
XUMUH.

8. www.periodictable.ru COOpHUK cTaTel 0 XMMUYECKHUX

JJICMCHTAax, I/IJIJIIOCTpI/IPOBaHHBIﬁ OKCIICPUMCHTOM.
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