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HHOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHUM Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTaBJiecHa Ha OCHOBE TpeOOBaHUM K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pazoBaTeILHON MPOrpPaMMbl OCHOBHOTO OOIIEro 00Opa3oBaHus, MPeICTaBICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBE (QeaepanbHON padoyeil mnporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICHIUMHU MPENOJaBaHusl Y4eOHOTO MpeaMeTa « XUMHUS
B 00pasoBarenbHbIX opranuzanusx Poccuiickoit deneparuu.

[Iporpamma mo xumuu Aa€T TPEJCTABICHHE O IENIX, OOIIel CTpaTeruu
oOyuyeHHUs, BOCIUTAHMS W Pa3BUTUS OOYYAIOIMIUXCS CPEACTBAMHU Y4eOHOIo
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE npeaMETHOE COJIepKaHue,
npeAycMaTpUBaeT paclpeielieHue €ro Io KiaccaM M CTPYKTYpUpPOBAaHHE MO
pazienaM M TEeMaM IMPOrpaMMbl O XUMHUHU, OMNPENENAECT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTePUCTUKU coJIepKaHus, PEKOMEHIYEMYIO
MOCJICIOBATEIbHOCTh ~ M3YUYEHUS] XUMHU C YU4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBS3€H, JIOTUKM yd4eOHOTO MpoIlecca, BO3PACTHBIX
0COOCHHOCTEH OOydYaromuXxcs, ONpeAcIsIeT BO3MOXKHOCTH — IpeaMeTra IS
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTelIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl, a TakKe TpeOOBaHMUM K
pe3yiibTatam 00yuYeHHs] XUMUU Ha YPOBHE 11€JIEH U3yUYeHUs IpeaMeTa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHON JEATEIHOCTH OO0YYalomerocsi Mo OCBOEHUIO
y4eOHOT0 CO/IepKaHMS.

3HaHWE XUMHH CIY>KUT OCHOBOW It (POPMHUpPOBAHHUS MHPOBO33PEHUS
o0yyJaroIierocs, €ro MmpejCTaBICHUN O MaTEepUaILHOM €IUHCTBE MHPA, BAXKHYIO
posib urpatoT GOopMUPYEMbIE XUMHUEW NPEACTaBICHUS O B3aMMOIIPEBPAILCHUIX
DHEPTUU M 00 DBOJIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PENICHUs riIo0aabHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, IHEPIETUUCCKOM,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peajld3alldd  BO3MOXXHOCTEH  JiS  CaMOpa3BUTUS U
dbopMupOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00I1eH 1 (PYyHKIIMOHAILHON I'PaMOTHOCTH,

BHOCUT BKJaj] B (hOPMHUPOBAHWE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH
o0yyYarommxcsi, HaBBIKOB HMX CaMOCTOATEIBHOM  y4eOHOM  JesATEeNbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEJA0BATEIbCKUX YMEHHUM, HEOOXOJMMBIX KakK B
MTOBCETHEBHOM XKM3HU, TaK U B TPOPECCHOHATIBHOMN JCATEIHHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
IIEJIOCTHOTO B3IUIsIIa HA €IMHCTBO MPUPOBI M YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHUHN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUarOIINXCS;



croco0CcTByeT (OPMHUPOBAHUIO I[EHHOCTHOT'O OTHOIIEHUS K €CTeCTBEHHO-
HAay4YHBIM 3HAHUSIM, K IPUPOAE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE
o0pa3oBaHUE 00YYAOLTUXCSI.

JlaHHbIE HampaBJICHUS B OOYYCHHHM XHMHHM OOCCIICUMBAIOTCS CIICIIU(HUKOM
COJCp)KaHMS  Y4eOHOTO  TpeJAMETa, KOTOPBIM  SIBISETCS  IearorM4ecKu
aJanTHPOBAHHBIM OTPAKEHUEM 0a30BOM HAYKU XMMHUU Ha OMPE/IeTIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIET0 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIMMUCS CHUCTEMBI IMEPBOHAYAIBHBIX TOHATHH XHMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACIbHBIX 3HAUYUMBIX TOHSITUU
OPraHUYECKON XMMUU.

CrpykTypa conepkaHusi MpOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 mnojxoja Kk e€ m3zyudeHuro. CoJliepkaHU€ CKIIAJbIBAETCS U3 CUCTEMBbI
MOHSATHUMN 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBI IIOHITHN O XUMHYECKOMN
peakiuu. OO0e O3TH CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl 110 TMPUHIUITY
MOCJIEIOBATEILHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

— ITepuoanueckoro 3akona J[. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— YYEHHUSI O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpeACTaBICHUM 00 dIEKTPOJUTHYECKON JTUCCOLMAIMU BEIIECTB B
pacTBOpax.

TeopeTnueckre 3HAHUS PACCMATPUBAIOTCSI HA OCHOBE JMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BHUBAIOTCS MOCIEAOBATEIHLHO OT OJTHOTO
YPOBHS K JPyrOMY, BBINIONHSAA (PYHKIMM OOBSICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOKHOCTEH MPAKTUYECKOrO NMPUMEHEHHUS] U TMOTYy4YCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYET  (hOPMHPOBAHUIO
MPEJCTABICHUS] O XMMUYECKON COCTABIAIONICH HAYyYHOM KapTUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM MPHUPOAbI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO H
METOJIaM MO3HAaHUA B Hayke. M3yueHne XWMHUU NPOUCXOAUT C IPHUBJICYEHHUEM
3HAHUW U3 paHee H3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYXKaoNUid MHUPY,
«buomnorus. 5—7 knacce» U «Pu3nKa. 7 Kiaacce.

[Ipy wu3yuyeHUM XUMHHM TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKOM
NEATENbHOCTH YEJIOBEKA M KAaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOM KYJBTYPHI.
3amadya ydeOHOro IpeaMera COCTOUT B (OPMHUPOBAHUU CHUCTEMBl XHUMHYCCKHX
3HAaHUN — BaXKHEUIINUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETUUECKHUX TOJIOKECHHM,
JOCTYMHBIX 000OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHMM K HAy4YHbIM METOJaM T[IO3HAHUS TMPU H3YYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHH B Y4YEOHO-IO3HABATEIBHOW M Yy4YEOHO-UCCIIEN0BATEIbCKON
JesITeIbHOCTH, OCBOCHHM TMpaBHJ O€30IacHOro OOpalleHHs C BElIEeCTBaMHU B
MOBCEAHEBHOM JKU3HU.

[Ipu M3yyeHun XUMHUU HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsl BaXKHOE
3HaUYEHUE MPUOOPENH TaKUE 1IENIH, KaK:

— (opMHUpOBaHHE MHTEIUIEKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HamnpaBJIICHHOCTh OOy4YeHUss Ha CHCTEeMaTH4ecKoe MpUOoOIIeHue
oOydJaronmxcst K CaMOCTOATEIbHON I103HABATEIIbHOW NIE€ATEIbHOCTH, HAy4YHBIM
METOJaM TMO3HaHUA, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUWY;

— obecrnieyeHue yCIOBHM, CIOCOOCTBYIOMIUX MPUOOPETEHUIO 00yYarOUMUCS
OMbITa Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— ((dopmupoBanue oOmEeld (QyHKIIMOHATBHON W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBACHITH U OICHUBATH SIBJICHUS
OKPY’KaIOILIEr0 MHpA, UCIOJIb3Ysl 3HAHUS M OIBIT, MOJIYYEHHbIE NPU HU3YUYEHUU
XUMHH, TPUMEHATh WX TPHU PEHICHHH MpoOJieM B MOBCEIHEBHOM JKU3HH U
TPYJIOBOM AEATEIbHOCTH;

— ¢opMmupoBaHHe y OOydYalOIIMXCAd T'yMAaHUCTHYECKUX OTHOIICHUIH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM /I BBIPAOOTKH HKOJIOTHYECKU
L[E€JIECOO0PA3HOr0 MOBEAECHUSI B OBITY W TPYAOBOM JAEATEIBHOCTH B LEIAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKarOLIEH IPUPOJIHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIIMTAaHUI0 Ha OCHOBE YCBOGHHS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IpO(Hiis M HANpaBICHHOCTU AAJTbHEUILIEro
o0yueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3Yy4YeHHUS XMMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kimacce — 68 gacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHaYya/ibHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiab XUMHUM B )KM3HM 4YeJIOBEKa. XUMHUS B CHUCTEME HayK.
Tena u BemectBa. du3znyeckue CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHUE
BeiiecTB. [loHsTHEe O MeTojax Mo3HAaHUS B XUMHH. UYuCThIE BellleCTBA U CMECH.
Crnioco0sI pa3eneHus cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckass ¢Gopmyna. BaneHTHOCT aTOMOB XHMHUYECKHX 3JIEMEHTOB.
3aKkOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHUTENbHAsi aTOMHas Macca.
OtHocuTenbHas MOJEKyJIsipHas Macca. MaccoBasi J0JiE XUMUYECKOTO 3JIEMEHTA B
COEIMHEHUHU.

KomnuectBo BemectBa. Mosb. Monsipaas macca. B3auMoCBsI3b KOIMYECTBA,
MacChl W 4YHCJIAa CTPYKTYPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHECHUMU.

@u3NUEeCKUEe U XUMHUYECKUE ABJIECHUSA. XUMHUUECKAsI pEaKUus U €€ MPU3HAKHU.
3aKOH COXpaHEHHUS MacChl BEIIECTB. XHMMHUYECKHE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUM (COCTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBuiiaMu paboThl B J1abOpaTopuu u
npuémMamu oOpaleHus: ¢ J1abopaTopHbIM 00OpPYAOBaHUEM, U3YUYEHUE U OIMUCAHUE
(¢u3nuecKuX CBOMCTB O00pa3lOB HEOPraHMYECKUX BEUIECTB, HAOIIOJCHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHACHCAUMS BOJAbI) U XUMHUYECKHX (FOPEHHE CBEUH, MPOKAIMBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIIOTOMN) SBJICHHM, HAOIIOACHUE U
ONMKCAaHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklHil (pasiiokeHue caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3ioKeHHE TMAPOKCHIA
Menu (II) npu HarpeBanuu, B3auMoJIeCTBUE Kee3a ¢ pacTBopoM coiu meau (ID),
U3y4YeHHE CIOCOOOB PAa3CIICHHUs] CMECEH: C MOMOIIBI0 MAarHuTa, (PUIbTpOBaHUE,
BbINIApUBAHUE, JUCTWLISAIUSA, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH MTOBaApEHHOU
COJIM, HaONIOJEHUWE W  ONUCAaHWE  pe3yJbTAaTOB  IMPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJEJEH MOJIEKYII
(IIapocTepKHEBBIX).

Baxxnelue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cmech razoB. CocraB Bo3znyxa. Kuciopon — 31€MEHT U MPOCTOE
BellecTBO. HaxoxkaeHue kuciopojna B Tpupoje, (U3NYECKHUE M XUMHUUYECKHUE
cBoiictBa (peakiuu ropenus). Oxcuabl. IIpumenenune kuciopoga. CrocoObl



MOJIyYeHUsI KHUCIIOpoJa B Ja0opaTopud M MOpOMBIIUIEHHOCTH. Kpyrosopor
KHUCJIopoa B ipupoie. O30H — ajuioTponHas MoAu(pUKaIMs KUCIOPOoa.

TernoBoil 3(HEeKT XMMHUYECKOW peakuuu, TEPMOXUMUYECKHE YpABHEHUS,
9K30- M JHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojlb U METaH. 3arps3HEHUE
BO3J/lyXa, YCHJICHHE TapHUKOBOTrO 3¢ (deKTa, pa3pyIieHne 030HOBOTO CIIOSI.

Bopopon — snemeHT M mpocToe BemlecTBO. HaxokaeHue Bogopoaa B
npupojsie, (¢GU3MYECKHME M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
noaydeHus. Kuciorsl u cosu.

MonspHbiii 00bEM ra3oB. Pacy€Tel Mo XUMHYECKUM YPaBHCHUSIM.

duznyeckue CcBOMCTBa BOJbl. Boma Kkak pactBoputesb. PacTBOpHI.
HacepilieHHble ¥ HEHACBIIEHHbIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B paCTBOPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posie pacTBOpOB B mpupone M B KHU3HH 4enoBeKka. KpyroBopot Boabl B IpupoAe.
3arps3HeHHne NPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudpuxanus neopranmdeckux coeauHeHuid. Oxcunpbl. Knaccudukamms
OKCUJIOB:  coseoOpa3yiomue  (OCHOBHBIE, KHUCIOTHbIE, amMQpOTEepHbIE) U
HeconeoOpazyromue. Homenknarypa oxcunoB. ®Dusnueckue U XUMHYECKUE
cBoMcTBa OKCHIOB. [loirydeHre oKCuI0B.

OcHoBanus. Knaccudukamuss ocHOBaHUM: IIENOYM M HEPACTBOPUMBIC
ocHoBaHus. Homenkiiatypa ocHoBaHui. PU3UYECKHME U XHMHUYECKUE CBOMCTBA
ocHoBaHUU. [loslyueHre OCHOBAHUM.

Kucnoter. Knaccudukanus kucnor. Homenkmarypa kucinor. @usndeckue u
XHMUYECKHE CBOMCTBAa KuCIOT. Psn aktuBHoctu MetauioB H. H. bekerona.
[TonmyyeHue KUCIOT.

Comu. Homenknatypa coneil. @U3NYECKUEe U XMUMHUYECKUE CBOMCTBA COJICH.
[Tonyuenue coien.

I'eneTnueckas CBsI3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPEJCICHHUE COJICPKaHUs KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, paclo3HaBaHUE U U3YyUYCHUE CBOMCTB KHUCIOPOJa, HaOJIOACHUE
B3aMMOJECUCTBUA BEIIECTB C KHCJIOPOJOM M YCJIOBHS BO3HUKHOBEHUA U
IpekpanieHus TopeHus (Mmoxkapa), O3HAKOMJIEHME ¢ oOpa3lamMu OKCHIOB W
OTIMCaHWE WX CBOWCTB, MOJy4eHHE, COOHMpaHHE, paclo3HABaHUE U H3YUYEHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieicTBue Bojoposa ¢ okcugoM meau (1)
(BO3MOYKHO MCIIOJIb30BAaHUE BUJIEOMATEepUaiOB), HAOIIOJeHHE 0Opa3IloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHME OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOU
MAaCCOBOM J10JIeid pPaCTBOPEHHOTO BEILIECTBA, B3aMMOJICHCTBUE BOJBI C METAJIaMU
(HaTpyieM U KaJibllMeM) (BO3MOXHO HCIIOJB30BaHUWE BHUJIEOMATEpPUAIIOB),



UCCIIEIOBAaHUE O00pa3LloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
Ha0JII0ICHNE U3MEHEHHUs OKPAaCKH MHIUKATOPOB B PACTBOPAX KHUCIOT M ILIEJIOYEH,
u3yuyeHue B3zaumojencTBusg okcuga meau (II) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KHCIIOT € METaJllaMH, PEAKUUN HEUTpaTu3aliM, IOJIYyYEHUE HEPaCTBOPUMBIX
OCHOBAHMI, BBITECHEHHE OJHOIO METAJlIa JPYTMM K3 PAacTBOpa COJM, PELICHHE
AKCHEPUMEHTANBHBIX 3aad Mo Teme «BaxkHelmMe Kiacchl HEOPraHWYECKHUX
COECIVMHEHUI.

Ilepuoguvecknii 3axkoH u Ilepmonmueckas cucTeMa XMMHYECKHX
emeHTOoB JI. W. MenaeaeeBa. CtpoeHune aroMoB. XHMHYECKAsl CBA3b.
OKHCIUTEIBHO-BOCCTAHOBHTEIbHbIC PEAKIIUT

[lepBble TOMBITKM KiIacCUPUKAIMKA XUMHUYECKHX 3JeMeHTOB. [lonstue o
rpynmnax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMEJIbHBIE METaJLIbI,
raJloreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yloT aM(POTEpHbIE OKCUIbI
Y THIPOKCUBI.

Ilepnonnueckuii 3akoH. [lepuonnueckas cucteMa XUMUYECKUX IEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuonHas U JJIMHHOMEepuoAHas  (OpMbl
Ilepnoguueckon cucteMsl xumuueckux nemMeHToB /. . Menneneesa. Ileprnozsl
u rpynnbl. DU3NYECKUH CMBICI MOPSAKOBOIO HOMEpPa, HOMEpPOB Iepuoia u
IPYIIIBI 2JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siaep. M3otomnsl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKHX DIJIEMEHTOB
Ilepnommueckon cucremnl [[. 1. MenneneeBa. XapakTepucTuKa XHMHYECKOIO
3JIEMEHTA 110 ero nosnoxeHur B [lepuoanyeckont cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKUX D3JIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPyIIaM U NEPUOJAM.

3nauenue [lepnogmueckoro 3axoHa u [leprnoauyeckoi CUCTEMBI XUMUYECKUX
JJIEMEHTOB I pa3BuThs Haykn M npaktuku. . M. MenpeneeB — yd€Hsli u
IpaKJaHUH.

Xumunueckass cBs3b. KoBaneHTHass (HOJSpHAass W HEMOJIApHAsl) CBSA3b.
DIIEKTPOOTPULIATEIBHOCTh XUMHUECKUX AJIEMEHTOB. VIOHHAsI CBA3B.

Crenenp  okucieHus.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipoueccsl OKUCAEHUS U BOCCTAaHOBJICHHSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUIOB U HEMETAJUIOB, B3aUMOJIEHCTBUE
TUAPOKCUJA LHHKA C PACTBOPAMHU KHUCJIOT M UIENOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIIUX ~ HPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEaKUUil
(ropeHue, peakiiu pa3ioKeHUs, COCTUHEHUS).

Mescnpeomemmnnie cea3u



Peannszannst MeXNpeIMETHBIX CBS3€M NMpPU W3YyYEHHMM XHMHU B 8 Kiacce
OCYILIECTBIISIETCS 4YE€pPEe3 HCIOJb30BaHWE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX
MOHATHUM, TaK U MOHSTHUH, SIBJISIONIUXCS CUCTEMHBIMU ISl OT/ACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OO01Me ecTeCTBEeHHO-HAYYHbIE MOHSATHSA: HAyYHbIH (akT, TUIIOTE3a, TEOPus,
3aKOH, aHaJu3, CHUHTE3, Kiaccudukamus, TMepUOJUIHOCTh, HAOJIOJICHHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepus, aToM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOIIbI, PAJAHMOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUUECKHUI 3aps]l, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBa, Ta3, (pU3MyYecKue BETUUYUHBI, €IUHUIIBI
U3MEpEHHUs, KOCMOC, TIaHEeThI, 3BE3/1b1, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rumpochepa, MHUHEpATbl, TOPHBIE TOPOJIBI,
M0JIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHUYeCKAasi peaKkuus

[lepnonnueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOICTB
XUMUYECKUX DJIIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kaius, Kalablusid M HX
COCMHEHUNH B COOTBETCTBHU C TMOJIOKEHUEM »3JieMeHTOB B Ilepuoamueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHAbl XUMHUYECKOW CBSI3U. THUMBI KPUCTALTMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U
BUJ1a XUMHYECKOM CBS3U.

Knaccuduxanuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEMIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BEIECTB.

Knaccudukanys XuMUuecKuX peakivii Mo pa3IuyHbIM MpU3HaAKaM (110 YUCITY
U COCTaBy YYAaCTBYIOIIMX B pEAKIMH BEUIECTB, MO TeIuioBOMY 3 (deKTy, Mo
U3MEHEHUIO CTENEHeW OKUCIICHUS XUMHYECKUX IJIEMEHTOB, IO 0OpaTUMOCTH, MO
Y4aCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
ypaBHEHHSI.

[Tonsitue o ckopoctu xuMuuyeckon peakiuu. [lonstue 00 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsATHe 0 TOMOTeHHBIX M IeTepPOTCHHBIX
peakuusax. [lonsatue o karanuse. [losaTne o xumMuyeckoM paBHoBecuu. DakTopsl,
BIIUSIIOLIME HAa CKOPOCTh XUMHUYECKOW pEAKIUH M TIOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENLHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEILHON  pEaKIIuHU. CocraBieHue  ypaBHEHUU



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMd C  HCIOOJb30BAHUEM  METOJIA
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPONIUTUIECKON TUCCOUHUALNU. DIIEKTPOJIUTHI U HEDJIEKTPOJINTHI.
Katnonsl, annonsl. MexaHu3M AHMCCOLMAIMM BEIIECTB C Pa3IMYHBIMH BUJIAMHU
XUMUYeCcKo# cBsizu. CTeneHp aucconnanuu. CUIbHbBIE U CIa0bIe SJIEKTPOJIUTHI.

Peakiuu noHHOTO OOMeHa. Y CIoBUS MPOTEKAaHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHBIE HOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMMI W COJEHd B CBET€ MNPEICTABICHUNA OO0 3JIEKTPOIUTHYECKOU
nucconnanuv. KauecTBeHHbIE peakiui Ha HOHBI. [IOHSATHE O TUAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — META/VIOB M HEMETauloB (rpaduTa M anMasa), CIOXKHBIX BEIIECTB
(xJI0puaa HaTpus), UCCIEIO0BAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaKkLuu
OT BO3JCHCTBUS pa3aUUHbIX (HAKTOPOB, MCCIEAOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOpPOB BEUIECTB, IMpoOLEcca AUCCOLMALMUA KHUCIOT, WIEJIOYEed M  COJIeH
(BO3MOXKHO  MCIIOJB30BAHME BUJEO MaTEpPUANIOB), IMPOBEACHHE  OIMbBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKKM  OPOTEKaHUs  peakuuii HMOHHOro  oOMeHa
(oOpazoBaHMe oOcajka, BBIJICICHHE Ta3a, O0Opa30BaHHWE BOJbI), OIIBITOB,
WUIFOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COCUHEHUs), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TNIOMOINBI0 KAYECTBEHHBIX PEAKIUMd HA HOHBI, pEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaunbl 1 X coeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NpUMEpEe  XJopa
(B3aMMOJEICTBUE C METAJJIaM{, HEMETAUIaMH, IIEJI0YaMH). XJIOPOBOIOPO.
ConsiHasg KHCIIOTa, XUMUYECKHWE CBOMCTBA, IMOJydeHUE, NMpUMEHeHue. [lelicTBue
XJIOpa U XJOpPOBOAOPOJA HAa OPraHU3M YeNOBeKa. BakHelmme XJIOpUApl U HX
HAaXO0KJICHUE B IIPUPO/IE.

OObmas xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHue u (u3NyYEeCKue CBONCTBA
IIPOCTHIX BEHIECTB — KUCIOPOAA U Cephbl. AJIOTPOITHbIE MOAU(GUKAIIMN KUCIOPOa
U cepbl. Xumuyeckue cBoiicTBa cepbl. CepoBoiOpoO, CTpoeHHE, (GU3HUECKUE U
XUMHYECKue cBOMCTBA. OKCUABI CEphl KAK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (QU3NYECKHWE ¢ XUMUYECKHE CBOWCTBa (00mue Kak
OpeacTaBUTeNs Kiacca KHCIOT M crneuuduueckue). XUMHUECKHE PpEeakllvu,
JeXallde B OCHOBE MPOMBIIUIEHHOIO CHOCcO0a MOJYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUCIOThl. COMM CEpHOM KUCIIOTHI, KAUECTBEHHAs pEaKLIMs Ha



cynbdar-uon. Haxoxxnenue cepbl U €€ COEAMHEHUN B MpHUpPOAE. XHUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH cpefbl COEAMHEHUSIMU Cepbl (KUCIOTHBIE JI0XKH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPAILCHUS.

OO6mrast xapaktepucTuka 37eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHUS. A30T, paCOIpOCTpPAHEHUE B MPUPOJE,
dusnueckne u XuMHueckue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
(¢u3nyuecKre U XMMUYEeCKHUEe CBOMCTBA, OJydYeHHe U npuMeHeHue. Coiau aMMOHus,
uX (PU3NMYECKUE U XUMUYECKHUE CBOMCTBA, NpuMeHeHUE. KauecTBeHHas peakuus Ha
MOHbI aMMOHMs. A30THasi KHCIOTa, €€ MOoJydyeHue, (PU3nuecKue M XUMHUYECKUe
cBOlcTBa (00OIIME Kak TMPEACTABUTENsl Kiacca KUCIOT M cHenuduyeckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHUSI B KadyeCTBE MMHEpaJIbHBIX
yA0OpeHuil. XMMHUYECKOe 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COEMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHHWE BO3AyXa, NouBbl U BoxoémoB). Docdop,
ajuoTpornabie Moaudukanuu (ocdopa, puzmyeckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaota, PU3NIECKUEC U XUMHUIECKUE CBOMCTBA,
nosyuenue. McnonbzoBanue pocdaroB B kauecTBE MUHEPAIBbHBIX YI0OPEHUH.

Ob6mas xapakrepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCIEHUA.  YTJIEpPOHd,  aJUIOTPOIHbBIE
MOIU(UKALIUM, pACIpOCTpaHEHUE B TpHUpojAe, (u3nyeckue u XUMHUYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npupone. OKCUIbI yriiepoaa, ux
(¢u3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBBIE OpPraHU3MBI,
MOJly4eHHUE W TMPUMEHEHHE. DKOJOTHYECKHe MPOOJIEMbl, CBA3AHHBIE C OKCHUIOM
yraepoga (IV), rumore3a mio0anbHOrO TOTEMJICHUS KIMMAaTa, IMapHUKOBBIN
b dext. YronpHas kucioTa u €€ coiu, uX (pu3ndecKkue U XMMUYECKHUe CBOMCTBA,
nojiyueHue W mnpumeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHne kapOOHATOB B OBITY, MEIMLMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHayabHbIE TOHATHSA 00 OPraHMUYECKUX BEUIECTBaX KaK O COEIMHEHUSX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIMLEPUH, YKCYyCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKH YIJIEBOJOPOAOB (Yroiib, HPUPOAHBIA Ta3, HEPTb),
MPOJYKThl UX MepepaboTku (OEH3WH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OeJKax, yrieBogax — U ux
polx B KM3HHM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPraHUYECKUX COEJIMHEHUN.

Kpemuuii, ero ¢usnueckue U XUMHUYECKHE CBOWCTBA, IMOJIYYEHUE U
npuMmenenue. CoenuHeHUs KpeMmHus B mpupone. OOmme mnpenctaBieHus 00
okcuae kpemuusa (IV) u kpemHueBor kuciaore. CHMKaThl, UX HCHOJIb30BaHUE B
ObITYy, B MPOMBIIUICHHOCTU. BakHeiline cTpoUTeNbHbIE MaTepHalbl: KEpPaMHKa,



CTEKJIO, IIEeMEHT, OeTOH, *kene300eToH. [IpobreMbl 6e30macHOro MCMOJIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 0Opa3I[OB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
IIPOBEJICHUE KAaueCTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOJICHHE MPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaxkaromue (¢GU3NIECKHE U XUMUUYECKHE CBOMCTBA
raJjoreHOB M HUX COCIWHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHME C O0Opa3uaM XJIOPUAOB (TaJOT€HHUIOB), O3HAKOMIICHHE C
oOpaslaMu  cepbl W €€ COCIMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIOICHHE TIpoliecca OOYTiMBaHUs caxapa Ioj JAeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, HU3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEPHOU KUCIIOTHI, MPOBEIEHNE KaUeCTBEHHOW peaKIuu Ha CyJbdat-
WOH W HaOJIOJeHWE TpHu3HaKa €€ MPOTeKaHWs, O3HAKOMJIEHHWE C (DU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa W HX COoeAUMHEHUH (BO3MOXXHO HCIIOIH30BAHUE
BUJICOMATEepUalIoB), oOpas3iaMu a30THBIX M (OChHOPHBIX yAOOpEHUM, MOIyUYeHUE,
coOupaHue, paclio3HaBaHME W M3y4YEHUE CBOMCTB aMMHaka, IIPOBEICHUE
KaueCTBEHHBIX pPEaKIuii Ha MOH aMMOHMS U (ochaT-uOH U U3YyUYECHHE MPU3HAKOB
UX IIPOTEKAHUsI, B3aUMO/IEICTBUE KOHIEHTPUPOBAHHOW A30THOU KUCIIOTHI C MEABIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYEHUE Mozenein
KPUCTANIMYECKUX peImETOK anMasza, Tpaduta, dyiuiepeHa, O3HAKOMJICHUE C
MPOILIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM MPOTHBOTA3a, MOJyYCHHE, COOMpaHUe, PACIIO3HABAHUE W H3yUCHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEICHUE KaueCTBEHHBIX pEaKiuii Ha KapOoHAT U
CUJIMKAT-UOHbl W H3YyYEHUE IMPU3HAKOB HX [MPOTEKAHUS, O3HAKOMJIEHHUE C
NPOAYKIMEN CHJIMKATHOM MPOMBIINUICHHOCTH, PEIICHUE ASKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHennme HeMETAIUTBI U UX COCTMHEHUSD.

MeTtajuibl 4 UX COCAMHEHMS

OO6mast xapakTepuCTUKa XUMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxeHus B llepuomuueckon cucreMe XUMUYECKUX diiemeHToB . .
MenpeneeBa u cTpoeHusi aToMoOB. CTpoeHrE MeTauioB. MeTtamnnyeckas CBSI3b U
METAJUIMYECKAasE  KPHUCTAJUIMYECKas  PEIETKa.  DIIEKTPOXUMHYECKUU  Psif
HanpsDKeHUH MeTaiuoB. OU3NYecKnue U XUMUYECKHUEe CBOWCTBa MeTaiioB. Oomiue
CIOCOOBI TONy4YeHus: MeTaioB. [loHsATHE O KOpPpO3UM METauioB, OCHOBHBIE
crocoObl 3amuThl WX OT kopposuu. CiuiaBel (CTajib, YYTyH, JIOPaTIOMUHUMA,
OpoOH32a) U UX MPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounsle MeTampl: noynoxkeHue B llepuogmueckon cucremMe XMMHYECKUX
snemeHntoB JI. M. MenpaeneeBa, CTpoO€HHME HUX aTOMOB, HAXOXKJICHHE B IPHUPOJIE.
duznyueckre U XMMUYECKHUE CBOWCTBA (Ha mpuMepe HaTtpus U Kanusi). OKcuabl u



TUAPOKCUABl HATpus W Kauus. [IpuMeHeHHE WIENOYHbIX METAIOB U HX
COCIMHEHUH.

[[lenouyno3eMenbHble METaJUIbl MAarHMid M KalblMH: IIOJIO)KEHHE B
[Tepuoanueckon cucrteme xumudeckux snemeHToB . M. MenaeneeBa, crpoenue
UX aTOMOB, HaXOXJIEHHE B Tpupojie. Pu3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kaiplus. BaxkHelmume coeauHeHHs Kalblus (OKCHUJ, THAPOKCHUI, COJIH).
XéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJTFOMHHUE: TI0JI0)KEeHUE B [leproanueckon cucTeMe XUMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOe€HHE aToma, HaxOXJAcHHE B mpupoge. dusznueckue u
XMMUYECKHE CBOMCTBA altOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCHIA
AJTFOMUHUSL.

Kenezo: nmonoxenue B [lepuognueckoit cucreme XMMHYECKUX 3JE€MEHTOB /1.
N. MengeneeBa, CTpOCHHME aToOMa, HaxOXJAeHUWE B mpupone. DPusnueckue u
XUMHUYECKHEe CBOMCTRBA kene3a. OKCUIbI, THAPOKCUIBI U conn kenesa (I1) u xenesa
(ITI), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHME ¢ o0pa3llaMu METAIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaMH, U3YYEHHUE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJEUCTBHUS OKCHIA
KaJIbIIUS W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, POLIECCA TOPEHHUS KEIe3a B KUCIOPOJIE
(BO3MOXKHO  HCMOJIb30BAHWE  BUJIEOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEaKUWil HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, LIMHKA, Keje3a
(IT) u xxene3za (I11), meau (1), HabmroaeHNE W OoMKMCaHKE MPOIIECCOB OKpAITUBAHUS
IJIaMEHU MOHAaMU HaTpus, Kalus W Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TUAPOKCUIA aTFOMUHUS
Y TUJIPOKCUJA IMHKA, PEHICHUE DKCIIEPUMEHTAIIbHBIX 3aJ1a4 10 TeMe «BakHeunmue
METAJUIBI U UX COCTUHEHUSY.

XUMHA U OKPYKAKOILIa"A cpeaa

Bemecrsa u Marepuansl B IOBCEIHEBHOM JKU3HHU 4eloBeKa. be3omnacHoe
MCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momornis mpu
XUMHUYECKUX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHHE OKpYyKalolleh cpenbl (mpeaenbHas AOMyCTUMAas
KOHIIEHTpaius BeiecTB, aainee — [1J1K). Poias xumuu B penieHun SKoJI0rMYeCKUX
npoosieMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEPHBIE
MaTepualbl).

Meosicnpeomemmnuie ceazu



Peanuzanus MeXnpeaMeTHBIX CBs3€d NMpu M3yYeHUM XuUMUU B 9 Kiacce
OCYILIECTBIISIETCS 4YE€pPEe3 HCIOJb30BaHWE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX
MOHATHUM, TaK U MOHSTHUH, SIBJISIONIUXCS CUCTEMHBIMU ISl OT/ACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OO01Me ecTeCTBEeHHO-HAYUYHbIE TMOHSATHUS: HAy4YHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTe3, Kiaccu(puKaius, TIepUOJUIYHOCTh, HAOJIO/ICHHE,
AKCIEPUMEHT, MOJICIUPOBAHKUE, HU3MEPEHUE, MOJIeNb, SBJICHUE, MaPHUKOBBIMA
3¢ dexT, TEXHOIOTHS, MAaTEPHUAITBI.

dusznka: marepus, aroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJIYTIPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TeENO, OOBEM,
arperaTHoe COCTOSIHME BEIEeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CruiaBbl, (PU3MUECKUE BEIWYWHBI, €IUHUIIBI U3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/b1, COJIHIIE.

buonorusa: ¢orocuntes, apixanue, Ouocdepa, SKOCUCTEMA, MUHEpaIbHbBIC
yA0OpEeHUsI, MUKPORJIEMEHTBI, MaKPOAJIEMEHTHI, MUTATEIbHbIC BEIIECTBRA.

I'eorpadus: armocdepa, rugpochepa, MHUHEPATBI, TOPHBIE MOPOBI,
M0JIE3HbIE NCKOTIAEMBIE, TOTLIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOT'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJbTATHI

JIn4HOCTHBIE PE3yJbTAaThl OCBOCHMS MPOTPaMMbl OCHOBHOT'O OOIIETo
o0pa3oBaHMs JOCTUTalOTCs B XO0/A€ OOy4deHUS XMMHHM B €JUHCTBE Y4eOHOU u
BOCIIUTATEIIbHOMN JEATEIbHOCTH B COOTBETCTBUU C TPAJUIIUOHHBIMU POCCUUCKUMU
COI[MOKYJIBTYPHBIMHU M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMH, IPUHSITHIMU B
oOlecTBe MpaBWjiaMd M HOPMaMH TMOBEICHHUS M CIHOCOOCTBYIOT MpoOIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLIMAIIU3ALIUUA O0yJaArOITUXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTpPaXarOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCA CHCTEMON TMO3UTHUBHBIX I[IEHHOCTHBIX OPUEHTAUUA W
paclIMpeHre OMbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHUS:

LEHHOCTHOT'O OTHOILIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M HAYyYHOMY HACIEJIMI0, TOHUMAaHHS 3HAYCHUS XUMHYECKOM HAYKU B KU3HU
COBPEMEHHOTO O0OIIeCTBa, CIOCOOHOCTH BJIAAETh JOCTOBEPHOW HH(MOpMaIuen o
NEPEAOBBIX JOCTUKEHUSAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMaxX M TMPaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIIEAOBATENbCKOM, TBOPYECKOM W JAPYyrux  BHUAAX
NEATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHON JEATENbHOCTU MpPHU
BBITIOJTHEHUM Y4YEOHBIX, TMO3HABATENbHBIX 3aJ]a4, BBIOTHEHUU XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUU YUCOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIpOILlECC€ OTOM y4eOHOW NEATeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE€ TOBEJECHHWE M IMOCTYINKH CBOHUX TOBAPUILEH C MO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTAaBIISIOLIUE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAy4YHOW KapTHUHBI MHUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOJHOU CPEIOW, O POJIM XUMHUH B ITIO3HAHUH ITUX 3aKOHOMEPHOCTEW;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOJIMMbIE i1 OOBSICHEHUS HAOIIOAAeMBbIX MPOLIECCOB U SBIICHUM,
MO3HaBaTEIbHON, MHGOPMAIMOHHON M YUTATENbCKON KYyJBTYpPbhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENIbHOW pabOThl € YYEOHBIMM TEKCTaMH, CIPABOYHOM



JUTEPATypoOr, JIOCTYNHBIMU TEXHUYECKHUMH CpEJCTBAMU HMH(POPMALMOHHBIX
TEXHOJIOTHUH;

MHTEepeC K OOYyYEeHHIO U TO3HAHUIO, JI0O03HATEIBHOCTh, TOTOBHOCTH M
CIIOCOOHOCTh K €aMO0Opa30BaHUIO, TMPOEKTHOM W  HMCCIEN0BATEIhCKOU
NESTEIHLHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHSI OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTU JKWU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0POBBIN 00pa3 *KWU3HHU, OCO3HAHUE TOCIEJICTBUN WU
HENPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOMIs1, HAPKOTUKOB, KypEeHHs),
HEOOXOJUMOCTU COONIOJIEHUs] TMpaBuid 0€30MacHOCTH TIpu  OOpalleHuu ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOro BOCIIMTAHMS:

MHTEPEC K MPAKTHUYECKOMY M3yUYEHUIO TTpodeccuil U Tpyia pa3InyHOTO PoJa,
YBAXKEHHE K TPYyAy M PE3yjbTaTaM TPYIAOBOM NEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUSI MPEAMETHBIX 3HAHWM 10 XHUMHH, OCO3HAHHBIA BHIOOD
WHJIUBUAYAJIbHOU TPAEKTOPUHU MPOJOTKEHUS 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEeMHON MpodhecCUOHATBHOM ASSTENHHOCTA U PA3BUTH HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aalTUPOBATHCS B TPOQECCUOHATILHON CpeJIe;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHWE K MPHUPOAC KaK HCTOYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CYIeCTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3J0POBOr0 U
O6e3zomacHoro oOpa3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYECKOMY M TCHUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTHU COOJIIOJACHUS
MpaBuJl 0€30MaCcHOTO MOBEICHUS TPU pabOTe ¢ BEIIECTBAMHU, a TAKKE B CUTYAIUSX,
YIPOXKAIOMIUX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4aeMble MPU U3YYCHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPY>Kalolled MPUPOIHON CPENO, AJIsl TOBBIIECHUS
YPOBHSI  DKOJOTMYECKOW  KYJbTYphl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTHYCCKUX MPOOJIEM M IMyTeH WX PEMICHUS MOCPEICTBOM METOJO0B XHUMHH,
AKOJIOTHYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENIBHOM,
KOMMYHHUKAaTHUBHOM U COIIMATIbHOM MTPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wmeTampeaMEeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIIEHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
MPUHIIAI, TUTIOTE3a, (HaKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpEIMeTax M MO3BOJISIIOT Ha
OCHOBE 3HAHUU W3 ITHX MPeIMETOB (OPMUPOBATH MPEJICTABICHUE O IIEJIOCTHOM



HAy4YHOU KapTHUHE MHpA, U YHUBEpCaJIbHbIe yueOHbIE NeUCTBUS (I103HABATEIIbHbIC,
KOMMYHUKATHBHBIE, PETYJSITUBHBIE), KOTOpble oOOecneunBaroT (OpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHMIO M OCYIIECTBICHUIO YYEOHOU
NEeSATENBHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHBIE [1eiiCTBUSA

ba3oBble Jornyeckue 1eicTBUs:

YMEHHUSI HKCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUSI TPU OCBOCHUU
3HAHUW: PACKPBHIBATH CMBICI XUMUYECKUX MOHATUM (BBLACISITH UX XapaKTEPHBIC
NPU3HAKU, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMHU MOHSTHUSMH), UCIOJIb30BAThH
MOHSATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB U SBJICHUM, BEIOMpPATh OCHOBAHUS U
KpUTEPUU JUIS KIacCU(PUKAIMU XUMHYECKUX BEIIECTB M XUMHUUYECKUX PEAKIIUH,
YCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHIYKTUBHBIE, JCAYKTUBHbBIC, IO AHAJIOTHUH),
JienaTh BBIBOJIbI U 3aKJIFOUYEHUS;

yMEHUE TMPUMEHSTh B IIpOllECCe TMO3HAHUS TOHATUS (MpPEIMETHbIE U
MeETanpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUH,
MpeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUK MOJICNIbHBIC MPEJCTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI dJEMEHTa), XUMHUYeckas ¢opMyna W YypaBHEHUE
XUMHUYECKON peakIuu — MpU PEIICHUH Y4eOHO-T03HABATENbHBIX 33724, ¢ YUETOM
ATUX MOJICTBHBIX MPECTABICHUN BBISIBISATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIIUMT,
BBIABJISTH  OOILIME  3aKOHOMEPHOCTH, MPUYUHHO-CICJCTBEHHBIE CBSI3U WU
IPOTUBOPEUHS B U3yUaEeMbIX MIPOLIECCAX U SIBJIICHUSIX.

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABJIECHHBIE BOIPOCHI B Kaye€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKEe B KayecTBE OCHOBBI ISl (OPMHPOBAHUS THUIIOTE3bI IIO
IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE ONbITa IO IUIAHWUPOBAHUIO, OpPraHU3allMM W TIPOBEJICHUIO
YYEHMUYECKUX OJKCIIEPUMEHTOB, YyMEHHE HaOloJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIupoBaTh 000OIIEHUS U
BBIBOJIbI IO PE3YJIBTATAM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUSA, COCTABIATh OTUET
0 MpOIeNIaHHOM padoTe.

Pabora ¢ nndpopmaunmeii:

yMEHHUE BBIOMpATh, aHAIMU3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3IMUHBIX BUJIOB U (OPM TPEACTABIEHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUsA, CIPABOYHbIC
nocobusi, pecypcsl MHTepHETa), KpPUTUYECKH OIEHWBATh MPOTHBOPECUYUBYIO U
HEJ0CTOBEPHYIO UH(POPMAIIHIO;



YMEHHE MPUMEHATh Pa3INYHbIE METOJbl U 3alpOChl MPU MOMCKE U OTOOpE
uH(pOpPMaIIMM U COOTBETCTBYIOIMX JAHHBIX, HEOOXOJUMBIX JJisi BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a]1a4 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0nacTd UCHOJB30BAaHUS  HHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTypOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX [TOUCKOBBIX CHUCTEM,
CaMOCTOATENIbHO BHIOMpaTh ONTUMAJIbHYIO (JOPMY MpeACTaBICHUS HHGOPMALIK U
WUIFOCTPUPOBATh pEIIaeMbIE 3aJaud HECIOKHBIMA CXEMaMH, JAUarpaMMaMu,
apyrumu GopmaMu rpaduKu U UX KOMOWHAIIUSIMUY;

YMEHHME HCIOJIb30BaTh M AaHAJIU3UPOBAaTh B Ipolecce Y4YeOHOH W
UCCIIEJIOBATENBCKOM N1€ATENbHOCTH MH(MOPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJBCKOI0 XO35MCTBA M TPAHCIOPTA HA COCTOSHHE OKPYKAOUIEH IPUPOIHON
Cpenpl.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHSA:

YMEHMsI 3a/aBaTh BONPOCHl (B XOA€ Juajiora W (WiId) JTUCKYCCHM) IO
CylIeCcTBY  0OCyXJaeMoll  TeMbl, (OPMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS MTPEUIOKEHHON 3aa4H;

YMEHHMS  NPEACTABIATH  IOJIYYECHHBIE  PE3yJbTaTbl  ITO3HABATEIBHOU
NESATENBbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
pE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOTO OMbITa,
1abopaTopHOM paboThI IO UCCIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOIO MTPOEKTA);

yMEHUS y4eOHOIro COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
MO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JCATENBHOCTH  MPU  PELIECHUU
BO3HUKAIOIIUX MPOOJEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COIJIACOBaHUS
no3unuil (00cyXJeHusi, OOMEH MHEHMSIMH, «MO3TOBbIE LITYPMBbD», KOOPAUHALUS
COBMECTHBIX JICUCTBHUM, OIPEAECICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTHBHBIE YHMBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHHUE CAaMOCTOATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NesTeNbHOCTh, BBIOMPATh Hanbosee 3(PpPeKkTuBHBIE CITOCOOBI peleHusl y4eOHbIX U
[TIO3HABATEIBHBIX 3a/1a4, CAMOCTOATENIBHO COCTABIATH WIH KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEUCTBUUA NPU BBINOJHEHUU 33JaHUM C YUYETOM
MOJyYEHUS] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLIEHUBATh COOTBETCTBUE IIOJYYEHHOTO pE3yJIbTaTa 3asBJICHHOM LEJIH, YMEHUE
UCIIOJIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IPEJIaracMbIe B YCIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 005A3aTEIbHOTO
COJIEp’KaHUs, YCTaHOBJIEHHOTO JaHHOW (¢eaepanbHONM paboueil mporpamMmon,
BBIICJIAIOT: OCBOCHHBbIE OOYYaIOIIMMHUCS HAay4yHbl€ 3HAHUA, YMEHUS U CIOCOOBI



nercTBUl, crnenuduUueckue A IpeAMeTHOHM o0nacth  «XUMHUS», BUJIBI
NEATeNIbHOCTH 1O  TMOJYYEHHI0 HOBOIO  3HaHMs, €ro HHTEpIpeTalni,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3TMUYHBIX YUEOHBIX U HOBBIX CUTYAITUsX.

K xoniy oOydenus B 8 kiacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE

JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

e PAacKpbhIBaTh CMBICII OCHOBHBIX XHMHYECKUX MOHSITHUW: aTOM, MOJIEKYIa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oIHOpO/IHAST M HEOJAHOPOAHAs), BaIGHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEILECTBA, MOJIb, MOJISIpHAash Macca,
MaccoBasi JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHE, COJIb, AJIEKTPOOTPUIIATEIHHOCTh, CTEIEHb
OKHUCJICHMS, XMUMHUYECKasl peakius, Kiaccupukaius peakiui: peaxiuu
COCAMHEHUS, PEaKIUU PAa3JIOKEHUs, PEaKIUU 3aMEUICHUs, peaKuu
oOMeHa, HK30- ¥ SHJIOTEPMHUUECKHE PEAKIINH, TEII0BON A(h(EKT peakium,
SAIpO aToMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOuTalb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJISIPHAs U HEMOJspHas KOBAJICHTHAsl CBSI3b,
MOHHAs CBsI3b, MOH, KATHOH, aHUOH, PACTBOP, MAaccoBas JOJsl BEIIECTBa
(mpolLeHTHAs! KOHLIEHTPALMs) B PACTBOPE;

* WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWUMHUYECKUX TIOHIATHH H
MPUMEHSITh 3TH TOHSATHUS MPU OMMCAHUH BEIIECTB U UX MPEBPAIICHUH;

* HCIOJB30BaTh XHUMHUYECKYIO CHUMBOJIUKY [UJIi COCTaBjieHUs (opMmy
BEILIECTB M YPABHCHUN XUMHYECKUX PEAKIIUM;

e OMNpENENSITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIEHUS  DJJEMEHTOB B  OWHApPHBIX  COCJUHEHUSX,
MIPUHAJJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCY COCAWUHEHUU I10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHass M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpeiBath cmbica [lepuogmueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHHUE NEPUOAUMYECKONM 3aBUCUMOCTU CBOICTB
XUMUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHA ABOTrajipo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoamueckoit
CHUCTEMBbl XHMHMYECKHUX OJJIEMEHTOB: pa3jiuyaTh TMOHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJNBIIE TIEPHOJIBI, COOTHOCHTH OOO3HAUEHHUS, KOTOPHIC HMEIOTCS B
tabnuie «llepuognueckas cuctemMa Xumudeckux siemeHToB [, H.
MeHnneneeBay € YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIO AIEKTPOHOB
U pacnpeiesiCHUe UX MO SJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATH XUMUUYECKUE SJIEMEHThI, HECOPraHUUYECKUE BEIIECTBA,
XUMUYECKHE peaknuu (10 YUCIy U COCTaBy YYACTBYIOUIUX B PEaKIUU
BEILIECTB, TI0 TEIIOBOMY (D deKTy);

XapakTepru30BaTh (OMHUCHIBATH) OOIME XWMHUUYECKHE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPK/Ias OMUCAHUE TTPUMEPAMH MOJIEKYIISPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMHUYECKUX MPEBpAIlICHUA B
Pa3ITUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »JJIeMEeHTa 10 (dopmye
COEMHEHNSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON pPeaKinu;

IMPUMEHSITh OCHOBHBIC OIEpALMM MBICIUTEIBHON JNEATeIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMaTU3aluI0, KIacCU(PUKAIIUIO,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — I M3YyYEHUS CBOWCTB
BEIIECTB M XHUMHUYECKHX PpEeaKIui, eCTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUSI — HaAOIIOJICHUE, W3MEPEHUEe, MOJCIUPOBAHHE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN);

clemoBaTh ~ TpaBWIaM  TOJB30BAaHHUS ~ XUMHUYECKOHW  TMOCYAOW |
1abopaTopHbIM  000pY/IOBaHHWEM, a TakKXKe TMpaBWIaM OOpalIeHHs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XHWMHYECKUX ONBITOB IO TOJYYEHUIO U COOUPAHUIO
razoo0pa3HbIX BELIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBICHUIO
pPAacTBOPOB C ONPEAECTEHHOM MacCOBOW JOJIEH PacTBOPEHHOIO BELIECTBA,
IUTAHUPOBATb W MPOBOAUTH  XUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacno3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C MOMOIIbIO HHAUKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHXK U IPYTHUe).

K xonIty oOydenus B 9 kiaacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC] OCHOBHBIX XWMHUYECKHUX MOHATHUWA: XUMHUYECKUM
JJIEMEHT, aTOM, MOJEKYJa, HWOH, KaTHOH, AHWUOH, IPOCTOE BEILIECTBO,
CJIOKHO€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHCJICHUS, XUMHYECKasi PEeaKIysi, XUMUYECKasi CBsI3b, TEIUIOBOM 3¢ ekt
peakuuu, MOjJb, MOJSIPHBIE  00BEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEAJIEKTPOIMUTHI, AIEKTPOJUTHYECKAS] IHUCCOLMAIMSA, PEAKUUH HOHHOIO
oOMeHa, KaTaJu3aTop, XHMMHYECKOE€ paBHOBEcHE, OOpaTuMble U



HeoOpaTUMbIe peaklUM, OKHUCIMTEIbHO-BOCCTAHOBUTENIbHBIE pEaKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIh,  OKHUCIEHHME U  BOCCTAaHOBJICHUE,
auiotTponusi, aMm(pOTepHOCTh, XUMHUYECKAsI CBSI3b (KOBAJCHTHAs, MOHHAs,
METAJUIMYECKasi), KPUCTAJUIMYECKAsT PEHIETKa, KOPpO3Usl METaJlIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaKUWUH, TMPeaeTbHO AOMyCTHMas
koHueHntpanus [TJIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUM U
MPUMEHSITh 3TH NOHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHUH;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHUS (HOPMYT
BEILIECTB M YPABHEHUN XUMHUUYECKUX PEAKLINIA;

OTPEICIIATh BAJIGHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJICKHOCTh BEIIECTB K
omnpenenéHHOMY KJIacCy COCIMHEHHWH 1o (opmysiaM, BUJI XUMUYECKON
CBs3U (KOBaJCHTHasi, WOHHAs, METAJUIMYECKasi)) B HEOPTraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA MO0 XUMHUYECKOU (opmyJie, XapakTep Cpelbl B
BOJIHBIX PAacTBOPAaX HEOPTraHWYECKUX COCIMHEHUM, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIica [lepuonmyeckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATH W XapaKTepU30BaTh
TabnuuHyo Gopmy Ilepuoamdeckor CUCTEMBbI XUMHYECKUX DJIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpynma)» U «moOoyHas
noarpynna (b-rpynna)», manble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003HAYCHHUS, KOTOpPhIE MMEIOTCA B IEPHOJUYSCKOW Tabiuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3aps] siapa, oOIIee 4YHCIO0 JJIEKTPOHOB H
pacrpenielieHue HMX 10 JJICKTPOHHBIM  CJIOSIM), OOBSICHATH 0OOIINE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B
npeAenax MaJlblX MNEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUUECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 YMCIy W COCTaBYy YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME U CHEHU(PUUECKUE XUMHYECKUE
CBOMCTBAa TPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPKAasl OIMKHCAHUE
npuMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIIHM;

COCTaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIUI HOHHOI'O



oOMEHa, ypaBHEHHUs peaklMi, TMOATBEPKIAOIIMNX CYyIIECTBOBAaHUE
TCHETUYECKOM CBSI3M MEXK/y BEIICCTBAMH PA3IMYHBIX KJIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIX PEaAKITUI
MIOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCa dTHX PEaKIni;
IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXHOCTH TIPOTCKaHUS XWMHUYECKHMX TPEBpPAlICHUH B Pa3IUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEeHTa 10 (dopmyse
COEIMHEHMUSI, MAaCCOBYIO JIOJIO BELIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNU;

coOnolaTh  MpaBWia  MOJb30BAaHHUS ~ XMMHYECKOM  mOCyIoll U
1abopaTOpHBIM  00OpPYJOBaHMEM, a TaKXKe TMpaBuUia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBITOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUPAHUIO
ra3zo00pa3HbIX BEIIECTB (aMMHaKa U YIJIEKUCIIOTO rasa);

NPOBOIUTh  PEaKIHUH, TOATBEPKIAIOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACTO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUS-,
noaua-, kKapOoHat-, ¢ocdar-, cuiaumkar-, cyibdar-, THAPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS W HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX pacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTEPAIlX MBICTUTEIIBHON NEATeTLHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMAaTHU3aIlMI0, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSA3€H — JJIsi M3Y4YEHHUsI CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUW, €CTeCTBCHHO-HAyYHBIE METOAbl TO3HAHUSI —
HAOJIFOICHHNE, M3MEpEHNe, MOJCIUPOBAHUE, JKCICPUMEHT (peajbHBIM U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoandecTBO yacoB DIeKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB Kontponbusie | TIpakTaueckue (uudposbie)
/| ¥ TeM MPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. [lepBoHavaibHble XUMHUYECKHE MOHATHSA
Xumust — BakHas o0J1acThb
L1 €CTCCTBO3HAHUS U 5 ) bubmuorexa [JOK
' MPAKTHYECKON https://m.edsoo.ru/7f41837¢c
NEeATEILHOCTH YEI0BEKA
12 BemecTtBa 1 XUMHU4ecKkue 15 1 bub6mnoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxxHeiinue npeacTaBuTe/ il HEOPraHU4eCKUX BellecTB
21 Boznyx. Kucnopon. 6 bubnuorexa [IOK
' TTonsarue 00 okcumax https://m.edsoo.ru/7f41837¢
27 Bonopoa. Ilonsrue o 2 1 bubnuorexa [IOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 5 | | bubnuorexa [JOK
' 00 OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KIaCCHI
24 HEOPTaHUYECKUX 11 1 1 bubmnorexa [IOK
' P . https://m.edsoo.ru/7f41837¢
COEeIUHEHNI
Hroro no pasneny 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

Paznen 3. llepuoanueckuii 3axon u [lepuoauyeckas cucreMa xummuieckux 31eMeHToB /. U. MenaesieeBa.

CTpOCHI/Ie aToMOB. XuMMH4YecKas CBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE pearkuumn

[Iepronnueckuii 3aKOH U
[Iepuonnueckas cucrema

bubmuoreka [{OK
3.1 XUMHYECKHUX IJIeMEHTOB /JI. 7
https://m.edsoo.ru/7f41837¢
N. Menneneesa. Ctpoenue
aToma
XuMH4ecKas CBA3b.

310 OKucIuTeNnbHO- 2 bubnuoreka [{OK
BOCCTaHOBUTEJBHBIE https://m.edsoo.ru/7f41837¢
peakiuu

bubmuoreka [JOK
Hroro no pasniery 15 https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpems 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68

10 [TIPOT'PAMME



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

9 KUIIACC

KoaunuecTBo yacoB

DJIEeKTPOHHBIE
Ne HaunmeHoBaHMe pa3ie/ioB Kontponbusie | TIpakTaueckue (uudpossbie)
n/m | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTBo 1 XMMU4ecKHe peaKnuu
[ToBTOpEeHME U yriryOneHue
. bu6mmoreka [{OK
1.1 3HAHU OCHOBHBIX Pa3/ieyiOB 5 1
https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
12 OcCHOBHBIE 3aKOHOMEPHOCTH 4 bubnmoreka [JOK
' XUMHUYECKHUX PEAKLUN https://m.edsoo.ru/7f41a636
DNEeKTpoNUTHYECKas
1.3 rcconuanus. XuMU4ecKue 8 1 1 bubmmotera [JOK
' A HHatit https://m.edsoo.ru/7f41a636
peaKkiy B pacTBOpax
Hroro no pazneny 17
Pa3znen 2. HemeTassibl U MX coeIMHEHMSI
OO6mias xapakTeprucTruKa
bu6mmoreka [IOK
2.1 XHUMHUYECKHUX DJIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO6mras xapakTeprucTruKa
7 XHUMHYECKHUX DJIEMEHTOB 6 bub6mnoreka [IOK
' VIA-rpynmst. Cepa u eé https://m.edsoo.ru/7f41a636
COCTMHEHUS
OOmias xapakKTepUCTHKa
P P Bbu6morexa [JOK
2.3 XHUMHYECKHUX IJIEMEHTOB 7 1

VA-rpymmsl. A30T, pocdop

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

1 UX COEIUHEHHUS
OO6m1as xapakTeprucTuKa
24 XAMUYECKHUX JIEMEHTOB 2 1 ) bubmuotexa [JOK
' IVA-rpynnel. Yraepon u https://m.edsoo.ru/7f41a636
KPEMHUN U UX COECITUHEHUS
Hroro no pazneny 25
Pa3znen 3. MeTajliibl H HX COeAMHEHMS
N bu6mmoreka [IOK
3.1 Obmpe cBoiicTsa MeTaLI0B 4 https://m.edsoo.ru/7f41a636
17 Baxueiiime MeTamibl U UX 16 1 ) bu6mmoreka [IOK
' COCIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus u oKkpy:kamomas cpeaa
41 BemectBa u maTepuansl B 3 bu6mmorexa [JOK
) JKU3HU Y€J0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68 4 7
110 ITPOTPAMME



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




ITOYPOYHOE INTAHUPOBAHUE

8 KJIACC
Koun4yecTBo yacos DIIeKTPOHHBIE
Ne Tema Ypoka KOHTpO.JILHLIe HpaKanecxne I[aTa HHqJPOBHe
n/n Bcero u3yyeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypcsl

| [Ipeamer xumun. Posb xumuu B | bu6nuoreka [JOK
JKW3HU yeroBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

) IlonsaTHe 0 MeTomax NO3HAHUS B | bubnuotexa [JOK
XUMHH https://m.edsoo.ru/ff0d227¢
[Ipaktuueckas padora Ne 1 «[IpaBuna

3 paboTel B 1a00paTopun U IpUEMBI | bubmuoteka [JOK
oOpareHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyA0BaHHEM)

4 YucTteie BemecTBa U cMecH. CrocoObl | bubmnoreka [IOK
pasaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas pabora Ne 2

5 «Paznenenue cmecelt (Ha nmpumepe 1 brbmmorexa [TOK

: o PHMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKU OBAPEHHOM COJIN)»
bubmuoreka [JOK
6 Ato 0JIEK 1
TOMBLI MOTERYTH https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE AJIEMEHThI. 3HAKU | bubmuorexka [JOK
(CMMBOJIBI) XMMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U cllOKHBIE BElllECTBA 1 bubmorexa [TOK

P H https://m.edsoo.ru/ff0d2a6¢
bu6 OK

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 nonmoteka I

https://m.edsoo.ru/ff0d2d50



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

3aKO0H ITIOCTOSHCTBA COCTaBa BEIIECTB.

bubnuoreka [JOK

10 Xumuaeckas popmyina. BaneHTHOCTD
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHX DJIECMCHTOB
1 OTHOcCuTENbHAs aTOMHAs Macca. bubnmnorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 1o XUMHYECKOTO bu6mmorexa [IOK
3JIEMEHTAa B COeJUHECHUU https://m.edsoo.ru/ff0d350¢
13 KomuuectBo BenecTra. MoJib. bu6nuoreka [JOK
MonsipHast macca https://m.edsoo0.ru/ff0d5230
14 ®OU3NYEeCKUE U XUMUUYECKUE SIBJICHUS. bubmuoreka [JOK
XUMUYECKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NpOTEKaHUS bubmuoreka [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus KoanuecTBa, MacChl
17 BCIIECCTBA 0 YPABHCHUSIM bubmorexa LOK
. yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUN
Knaccudukanmst XuMuaecKkux
18 €aKIMi (COeTMHEHUS, PA3I0KECHUS bubmmorexa [OK
peartt A P : https:/m.edsoo.rw/f0d334
3aMeIIeHHs, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHImKIoneauct. O000IeHEe U bubmorera [TOK
H AHCT Hul https://m.edsoo.ru/ff0d40c4
CHCTEMaTH3alusl 3HaHUH
20 KonTponsnas padora Nel no teme bubnmoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKIIHI https://m.edsoo.ru/ff0d4290
71 Bosnyx — cmecs razos. Cocras bu6morexa IIOK

Bo3ayxa. Kuciopoa — aneMeHt u

https://m.edsoo.ru/ff0d448e



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
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https://m.edsoo.ru/ff0d5708
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npocroe BeuecTBo. O30H

dusnyeckre ¥ XMMHUUECKIE CBOMCTBA

22 KHCIopo/a (peakiuu OKUCICHHUS bubmmorexa TIOK
poAa (peart ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOblI OTy4YeHUsT KUCJIOPO/Ia B
23 1a00paTOPUU U TPOMBIIIICHHOCTH bubmorexa HOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeHeHnue kuciopoia
TemnoBoit 3¢ ekt XuMUIecKoi
24 peaKIiu, IOHATHE O bu6mmoreka [IOK
TEPMOXUMUYECKOM YPAaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
1 SHIOTEPMUYECKHUX PEAKIIHIX
TomnmuBo (HedTh, yroiab U METaH).
25 3ar $I3H€}§I/Ie(1f)303 yxa CTII0COOBI iro bubmmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHUS
IIpakTuyeckas padora Ne 3 o Teme
26 «ITonmydenue u coOupaHue bubmorexa HOK
Y p . https://m.edsoo.ru/ff0d4ae2
KHUCJIOPO/JIa, U3YYEHHUE €T0 CBOMUCTBY»
7 Boaopoa — snemeHT u npocroe but6mmoreka [{OK
BelecTBo. Haxoxaenue B mpupozae https://m.edsoo.ru/ff0d4dd0
)8 du3ndecKue 1 XUMHUYECKHUE CBOMCTBA bu6mmoreka [IOK
Bosopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6nuoreka [JOK
29 ITo € 0 KHCIIOTax M CO
FUITHE O [KHCIOTax 1 COMIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl mosty4eHust BOAOPO/Ia B bubnmnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o teme
bu6nmoreka [IOK
31 «Ilomyuenue u cobupanue BoJI0poJia,

HU3y4YECHHUE Er0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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ModsipHbIii 006EM Ta30B. 3aKOH

bubnuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Brrancnenus o0bEMa, KoJIMUeCcTBa
33 BEIIIECTBA raza Mo €ro u3BeCTHOM bubmorexa HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruucnenust 00bEMOB razoB 1o
34 aBHCHMIO PEaKI[MX Ha OCHOBE bubmorexa [TOK
yp "p H . https://m.edsoo0.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B
35 DOu3ndecKnue 1 XUMUYECKHUE CBOMCTBA bu6mmoreka [IOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonstue 00 bubmmoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBOpuTEb.
37 HackitieHHbIE ¥ HEHACHIIIIEHHBIE bubnuotexa [JOK
pactBopbl. MaccoBas 10J1s1 BELecTBa https://m.edsoo.ru/ff0d5b40
B pacTBope
[Ipaktrueckas padota Ne 5 mo Teme
18 «IIpuroToBienne pacTBOPOB C bubnuotexa [JOK
OnpeAeIEHHON MacCOBOU J10IEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
19 KonTponbnas padora No2 no teme bubmuorexa [JOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KacCUPUKALIUS, bu6nuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHue n XuMUYECKHE CBOMCTBA
41 KHUCIJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCUIIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(pUKAIIHS, bu6nmoreka [IOK
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https://m.edsoo.ru/ff0d67ca

HOMEHKJIaTypa
43 [TonyueHne n XMMUYECKHE CBOMCTBA bubnuorexa [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarmus, bu6mmoreka [IOK
HOMEHKIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIaTypa,
(cp ) P but6mmoreka [JOK
46 CIOCOOBI MOTYYEHUS, XUMHUYECKHE
. https://m.edso0.1ru/00ad9474
CBOMCTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTAJIBHBIX 33724 10 TEME bubmuoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7¢c
COCTUHCHUN»
43 I'eneTnueckas CBA3b MEXKY KiIacCaMU bu6mmoreka [IOK
HEOPraHWYECKUX COEANHEHUI https://m.edsoo.ru/00ad9a50
49 O06001IeHNEe U CUCTEMATU3 AL bubmuoreka [JOK
3HaHUH’ https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
" bubnuotexa [JOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9¢1a
COETMHEHUI
[TepBbie MOMBITKY KIacCUPUKAITIT
bu6mmorexa [IOK
51 XUMUYECKHX A1eMeHTOB. [IoHaTHe 0
https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX AIEMEHTOB
[Tepronnueckuii 3aKOH U
5) [Iepnonnueckas cucrema bubnnorexa [JOK

XAUMHUYECKHX djieMeHToB 1. 1.
Menneneena

https://m.edsoo.ru/00ada52c¢
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bu6mmorexa [IOK

53 [Tepuo 0
PHOJBL, TPYIHIRL, HOATPYIHAT https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
anep. M3ortomnsl https://m.edsoo.ru/00ada342
CrpoeHue 31eKTPOHHBIX 000JI0YeK
N bubmmoreka [JOK
55 aTOMOB 3JIeMeHTOB Ilepnonnueckon
https://m.edsoo.ru/00ada6bbc
cucremsl [l. 1. Mennaeneena
XapakTepucTuka XUMHUECKOTO
56 3JIEMEHTA M0 €r0 MOJIOKEHHUIO B bubmuoreka [JOK
[Tepuonuueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menaeneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKH U MPAKTUKU. J1. bu6muoteka [IOK
N. MenaeneeB — yu4€Hblid, I1e1aror 1 https://m.edsoo.ru/00ada96e
rpaX1aHuH
PesepBuElil ypok. O000IIIEHNE U
P P N bu6mmorexa [IOK
58 cucTeMaTH3ays 3HaHUH /
. https://m.edsoo.ru/00adb33c¢
Bcepoccuiickast mpoBepouHas paboTa
KonTponbnas padora Ne4 no teme
59 «Crtpoenune atoma. XuMHUECKast bubnuorexa [JOK
cBs3b» / Beepoccwuiickas https://m.edsoo.ru/00adb486
MpoBepoyHas paborta
60 DNEeKTPOOTPULIATETFHOCTh ATOMOB bubnmnoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
61 HNonnas xumuueckas CBsi3b
https://m.edsoo.ru/00adac34
2 KoBanenTHas nosnspHas XuMU4yecKas bubnuoreka [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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63 KoBanentHas HenosnspHas | bu6nmoreka [IOK
XUMHUYECKAS CBA3b https://m.edsoo.ru/00adaab8
bubmmoreka [JOK
64 Crenexs okHCICHHA ! https://m.edso:)_.[ru/OOadanS
65 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 bubnmnorexa [JOK
peaKkuu https://m.edsoo.ru/00adb076
bubmuoreka [JOK
66 OKucauTen 1 BOCCTAHOBUTEIU 1 " s://m.edSO(])_.[ru/OOadbO76
PesepBHelit ypok. O6001eHNEe U
67 CHCTEMAaTHU3alMs 3HAHUH T10 TEME 1 bubmuoreka [JOK
«Ctpoenue aroma. XUMHUYECKas https://m.edsoo.ru/00ad9cb2
CBSI3b»
68 PesepBHrlit ypok. O600meHue u 1 bubmuorexa [JOK
cUCTeMaTu3anusg 3HaHUU https://m.edsoo0.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KUIIACC

KoauuecTBo yacoB

DJIEKTPOHHBIE
Ne ara u@posBbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue A ungp
n/n Bcero u3y4eHusi | oOpa3zoBaTeJibHbIE
padoThI padoThI
pecypcebl
Ilepuoarueckuii 3aK0H.
| [lepuoanueckast cucrema 1 bubnuoreka [JOK
XUMHYECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B
) U3MEHECHUHU CBOMCTB 1 bubnuorexa [JOK
XUMHUYECKHUX JIIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOIOB
Knaccudukanus u
3 HOMEHKIATYDA 1 but6mmoreka [JOK
P https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEILECTB
Bunpl xumMnueckou cBsa3U U
4 THUIIBI KPUCTAIUTMYECKHUX 1 Bubnmorexa [IOK
. p https://m.edsoo.ru/00adbac6
pemméTox
KonTponsnas pabora Nel no
teMe «lloBTOpeHne n
5 yriyOJieHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8
KJaccay
Knaccudukanmss XumMuaeckux
. bubmuoreka [JOK
6 peaKIuil o pa3InYHbIM 1

MpU3HaKaM

https://m.edsoo.ru/00adbeb0
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[TonsiTue o ckopocTu
XUMHYECKON PEaKIUU.

bubnunorexa LIOK

7 IloHsITHE O TOMOTCHHBIX B https://m.edsoo.ru/00adbe9a
FeTEPOTCHHBIX PEAKIIUSIX
ITonsiTE O XUMUYECKOM
paBHOBecuu. DaKkTOpHI,

2 BIIUSIOIINE HA CKOPOCTh bubnmoreka [JOK
XUMHUYECKON PEAKLIUU U https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMHUYECKOTO
paBHOBECHS

9 OxuciuTenpHo- bubmmorexa LIOK
BOCCTAHOBUTEIBHBIE PEAKIUN https://m.edsoo.ru/00adcade
Teopus dIEKTPOIUTUYECKON

10 mucconuanuu. CUIbHBIE U bubmmorexa TIOK

https://m.edsoo.ru/00adcd68
ci1a0ble AIEKTPOJIUTHI

11 HoHHbIe ypaBHEHMS peakui bubmmorexa LHOK

https://m.edsoo.ru/00add448
XHMMHYECKHE CBOMCTBA KUCJIOT
1 OCHOBAaHUH B CBETE
12 MpeICTaBICHUH 00 bubmmorexa TIOK

. https://m.edsoo.ru/00add5d8
3IEKTPOJIUTUYECKON
JIACCOLMAITAN
XHMHYECKHE CBOMCTBA COJIEH

13 B CBETE MPECTaBICHUNA 00 bu6nuorexa IIOK
JJIEKTPOJIUTUYECKON https://m.edsoo.ru/00add8b2
JIMCCOLMAITAN

14 [TonsTue o runponuse conen bubmmorexa TIOK

https://m.edsoo.ru/00add9d4

15 O6o0mmenue u bubnmuorexa [JOK
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CUCTEMAaTHU3alus 3HaAaHUU

https://m.edsoo.ru/00addd12

[TpakTrueckas pabota Ne 1.

bu6mmoreka [IOK

16 «Pemerme https://m.edsoo.ru/00addbfa
SKCIEPUMEHTAIIbHBIX 33]a1)»
Kontponbnas padota Ne2 mo

17 TeMe «DIEKTPOIIUTUYECKAS bubnuorexa [JOK
IYCCOIMAIM. XUMHUYECKHE https://m.edsoo.ru/00addecO
pEeaKIu B paCTBOPAX»
OO6m1as XxapaKTepuCTUK

18 ranI(I)I:eHoil.)i(Hfaiqcecxni bubmmorexa OK

5 https://m.edsoo.ru/00addfe2

CBOICTBa Ha mpUMepe XJIopa
XnopoBogopoa. ComnsiHast

19 KHUCJIOTa, XHMUYECKHE bubmunorexa LIOK
CBOICTBA, MOJTYYEHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[IpakTuueckas padora Ne 2 o

20 teme «[lonmydyenue consHoi Bubmuoreka [JOK
KHUCJIOTBI, U3y4YECHHUE €€ https://m.edsoo.ru/00ade348
CBOMCTB»
Brruucnenust no ypaBHeHHUSIM

21 XMMHUYECKHUX PEaKLH, eClin bubnuorexa LIOK
OJIMH W3 pEearcHTOB J1aH B https://m.edsoo.ru/00ade488
M30BITKE

” OO01mas xapakTepucTHKa bu6nuoreka [JOK
aneMeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmioTponHbIe MO,I[I/I(l)I/IKaI_II/II/‘I' Bu6morexa LIOK

23 cepnl. Haxoxienue cepsl 1 e€

COCIMHCHUI B IPUPOJIC.

https://m.edsoo.ru/00ade64a
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XHWMHYECKUE CBOMCTBA CEPBI

CepoBoaopo/i, CTpOeHHE,

bu6mmoreka [IOK

24 (usieckue n xummaecKHe https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcunpl cepol. CepHas

25 KHCIOTa, (U3UYECKUE U bubnuorexa [JOK
XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEAKIIUH,
JIeXkallre B OCHOBE
MIPOMBIIIJICHHOTO CIIoco0a

26 MOJIyYEHUsI CEPHOM KUCIOTHI. E£6sjzj/ljr(r):ee:1(sicl).1r2/l(<)0a decSa
XUMHUECKOE 3arpsi3HEHUE
OKpYKaroIEeH Cpeabl
COCIMHEHUSIMU CEPbI

7 Brrancienue MaccoBoit 10U bu6mmoreka [IOK
BBIXOJ1a IPOAYKTA pEeaKLIuU https://m.edsoo.ru/00adec8a
OO01as xapakTepucTHKa
371eMeHTOB VA-rpynnsl. A30T, Bu6 OK

28 PACHPOCTPAHEHHE B IPUPOLC, hgosj?;ji?:(ll(sigru/%adee%
(hbU3MYEeCKre U XUMHUYECKHE
CBOICTBA
AMMHaK, ero Gu3nIecKue u BuGmiorexa LIOK

29 XHUMITHCCKHE CBOMCTER, https://m.eds00.ru/00adf004
MOJYy4YEeHUE U TPUMEHEHUE
[MpakTudeckas padora Ne 3 mo

30 teme «[lonyuenne ammuaka, bubmmorexa LIOK

HU3yYEHUE Er0 CBOMCTB)»

https://m.edsoo.ru/00adf180
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A30THast KHCII0Ta, €€

31 (u3nyecKre U XUMUICCKUE bubmorexa [IOK
. https://m.edsoo.ru/00adf306
CBOMCTBa
Hcnonb30BaHre HUTPATOB U
COJIE aMMOHHSI B KQUECTBE

0 MUHEPAIbHBIX YI00pEHHA. bubnuoreka [JOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpYKaroIleil Cpeapbl
COEIMHEHUSIMH a30Ta
dochop. Oxeun docdopa (V)

13 u pochopHas KUCIOTa, Bubmuoreka [JOK
(buznYecKre U XUMHUYECKHE https://m.edsoo.ru/00adf68a
CBOMCTBA, ITOJIyYEHUE
Hcnons3oBanue gochaTos B

34 KauecTBE MUHEPAIbHBIX bubnuoreka [IOK
yaoOpeHuil. 3arpsi3HeHNe https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTaMu
VYrnepoa, pacupocTpaHeHUE B

35 Hpﬂpine, (II))I/ISI/II:ICCKI:/IG u Bubmmorexa [IOK

. https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOHCTBA
Oxcunspl yriaepoaa, ux
(bu3znyecKre U XUMHUYECKUE
36 CBOMCTBA. DKOJIOTMUYECKUE Bubmmorexa [IOK
https://m.edsoo.ru/00adfebe
poOIeMbl, CBA3aHHBIE C
okcuaom yriepoaa (IV)
N bu6mmoreka [JOK
37 YTOTBHAA KHCIIOTA 1 €€ COMh https://m.edsoo.ru/00ae006¢c
13 IIpaxTuyeckas padora Ne 4 o bubnuorexa LIOK

teme "[lonydenne

https://m.edsoo.ru/00ac027¢
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YIJIEKUCIIOTO ra3a.
KauectBenHnas peakuus Ha
KapOoHaT-MOH"

HepBOHaanBHLIC MIOHSATHS 00

bubnuoreka [JOK

39 OpraHNYECKUX BEIECTBAX KaK
p https://m.edsoo.ru/00ae054¢
0 COEJIMHEHUAX yTIepoa
40 Kpemunii u ero coequHeHust bubmmorexa TIOK
p https://m.edsoo.ru/00ac080a
[IpakTuyeckas padora Ne 5.
Pemenue
41 AKCIIEPUMEHTAJIbHBIX 33/1a4 M0 bubmorexa [OK
P " https://m.edsoo.ru/00ae0bf2
TeMe «Bakueime
HEMETAJUIBI U UX COEINHEHUS)
KontponsHas padora Ne3 o
42 TeMme «Bakueime bubmmorexa TIOK
https://m.edsoo.ru/00ae0el8
HEMETAJUIBl U UX COEIUHEHUIY
OO6mas xapakTepucTruKa
XUMHYECKHUX DIIEMEHTOB —
METaJIOB. MeTalnueckas
43 CBSI3b U METAJLUINYECKas bubmmorexa TIOK
. https://m.edsoo.ru/00ae103e
KpUCTaJUTMYECKasi peiéTka.
dusnueckue cBOMUCTBA
METaJIJIOB
XHUMHUYECKHUE CBOMCTBA
44 METaJLJIOB. bubnuoreka [JOK
DIEKTPOXUMHUYECKUN Psif https://m.edsoo.ru/00ael156
HaIpsKEHUH METaJUIOB
45 OO6mue crnocoObl MOTy4YeHHs but6mmoreka [JOK

MeTaioB. CILIaBEIL.

https://m.eds00.ru/00ael156
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Bolunicnenus no ypaBHEHUSIM
XUMHUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB COAEPIKUT
IIpUMeECH

ITonsiTHE 0 KOppO3UNU

but6mmoreka [JOK

46 METAIIOB https://m.edsoo.ru/00ae1278
bubnuorexa [JOK
47 [enormsie MeTanTEL https://m.edSO(])_.Im/Oan14b2
43 OKcuabl ¥ THIPOKCUIBI bu6muoreka [IOK
HATPUA U KU https://m.edsoo.ru/00ae14b2
49 [IenoyHO3eMenbHbIE METAILIIbI bubmuoreka LIOK
— KaJbIUHA ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxneiimme coequHEHUS bubnmnorexa LIOK
KaJIbITHAS https://m.edsoo.ru/00aelSe8
51 O60061eHue u )
crucTeMaTH3aIs 3HaHUM
5 JKécTtkocTh BOJIBI M CTIOCOOBI bubmuoreka [JOK
€€ ycTpaHeHUs https://m.edsoo.ru/00ac1886
[IpakTuyeckast padora Ne 6 o
53 teme "JKECTKOCTh BOABI U bubmotexa [IOK
METObI 6 yeTpaeHus” https://m.edsoo.ru/00aclaec8
. bubmuorexa [{OK
>4 Asromunii httns://m.edsogru/Oanlc64
55 AmdorepHble cBOicTBa bubnuorexa LIOK
OKCHJIa U THAPOKCHUAA https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
36 Keneso https://m.edSO(])_.Im/Oan1d86
57 Oxkcuabl, THIPOKCUIBI U COJIU bubnmnoreka [JOK
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xenesa (II) u xenesa (I1I)

https://m.edsoo.ru/00ae35¢6

O00011IeHe 1

58
CHCTEeMaTH3alus 3HaHUH
[IpakTuueckas pabora Ne 7.
Pemenne
bubnunoreka [JOK
59 SKCIIEPUMEHTAJIBHBIX 3314 110
. https://m.edsoo.ru/00ae3de8
TeMe «BakHelilne MeTalIbl U
HUX COCIUHCHUS
Brruncnenus mo ypaBHeHHSIM
XUMUYECKUX PEAKIUH, €CITH
OJIMH U3 PEareHTOB JaH B
bu6mmoreka [JOK
60 M30BITKE W COICPIKUT
https://m.eds00.1ru/00ael1750
npuMecu. Beraucnenus
MAacCOBOMU JIOJIH BBIX0OJa
MPOYKTA pPeaKIu
61 O06001enue u
CHCTEMAaTH3aLMs 3HAHUI
KonTponsnas padora Ne4 o
62 TeMe «BakHenme MeTaluTbl 1
HX COEIUHECHU
BemecrBa 1 matepuaisl B
63 MOBCEIHEBHON KU3HU bubnnorexa [IOK
https://m.edsoo.ru/00ae3f50
yeJioBeKa
64 XHUMHUYECKOE 3arpsi3HEHUE bu6nuoreka [JOK
OKpYXKaroIle cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubmmoreka [JOK
9KOJIOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O600IICHHE bu6mmoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

U CUCTEMAaTHU3alus 3HaAHUI

https://m.edsoo.ru/00ae0d0a

67 PesepBHrlit ypok. O600mIeHNEe 1 bubnuorexa [JOK
M cUcTeMaTu3allus 3HaHu! https://m.edsoo.ru/00adb33c¢
68 PesepBubIil ypok. O600meHe 1 bubnmoreka [JOK

M CUCTEMAaTu3alus 3HaHuH

https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

68



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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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