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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMHUH Ha YPOBHE OCHOBHOT'O 00ILIETO 0Opa30BaHUs COCTABJICHA Ha
OCHOBE TpeOOBaHUM K pe3ysbTaTaM OCBOECHMSI OCHOBHOW 00Opa30BaTEIbHOU MPOrpaMMbl
OCHOBHOTO 0011ero oopazoBanus, npeactaBieHHbIX B PT'OC OO0, a Takxke Ha OCHOBE
denepanbHOil paboyeil mporpaMMbl BOCIIUTAHUSA U C YUETOM KOHUEMIMHU MPEnogaBaHus
yuyeOHOro mnpenMera «Xumus» B 00pa3oBaTeNbHBIX OpraHuzauusx Poccuiickoi
Oenepauni.

[IporpamMma o xumuu Aa€T NpeACTaBICHUE O LETAX, OOIIel cTpaTeruu o0y4yeHus,
BOCIIUTAaHUSI W  pPa3BUTUA  OOYyYaIOLIMXCS  CPEACTBAMH  Y4eOHOro  IpeameTa,
yCTaHABIMBAET  00s3aTeIbHOE  MPEJAMETHOE  COJEp)KaHue,  MpelycMaTpUBaeT
pacrpeneneHue €ro Mo KiaaccaM M CTPYKTYpUPOBaHUE II0 paslellaM M TemaM
OporpaMMbl 1O  XUMHH,  OINPEAENSIET  KOJIMYECTBEHHbIE W  KaueCTBEHHBIE
XapaKTEPUCTUKHU COAEPIKAHUS, PEKOMEHIYEMYIO ITOCIIEI0BATEIIBHOCTh U3YUEHNS XUMUU
C YU4€TOM MEXIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBA3€H, JOTMKM Y4eOHOro mpoiecca,
BO3PACTHBIX OCOOEHHOCTEH O00ydYarommxcs, ONpeiesseT BO3MOXKHOCTH MpeaMeTa JJis
peanuzanuu TpeOOBaHMM K pe3yjabTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTenbHON
OporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs, a TakkKe TPeOOBaHMM K
pe3ynbrataM OOy4YeHHs XUMHUU Ha YPOBHE eI M3y4yeHUs MpeJMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TI03HABATEIBHOM JEATEIbHOCTH 00YYarOIIerocsi M0 OCBOCHUIO Y4EOHOIO
COZEPKAHUSL.

3HaHME XUMHUU CIYKAT OCHOBOW I  (OPMHPOBAHUS  MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpeACTaBICHU O MAaTepUATbHOM EJUHCTBE MHpPA, BAXKHYIO POJb
urparot GopMHUpyeMble XUMHEH MPEJACTaBICHHs O B3aUMOTNPEBPALICHUSX SHEPTUU U 00
HBOJIIOIIUH BEIIECTB B MPUPOJIE, O MYTAX PEIICHUS TJI00AIBHBIX MPOOJIEM YCTONYUBOTO
pa3BUTHS YEJIIOBEUECTBA — CBHIPHEBOM, DHEPreTUUYECKOMW, IMHUIINEBOM U SKOJOTHYECKOU
0€301acHOCTH, MPOOJIEM 3IpaBOOXPAaHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peajn3allid BO3MOKHOCTEH JUIsi caMOpas3BUTHS U (HOPMHUPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 0011el U QyHKITMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (GOPMHUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommxcs,  HaBBIKOB  HMX  CAMOCTOSTEIbHONW  yueOHOW  JeSITeNbHOCTH,
DKCIIEPUMEHTATBHBIX M  HWCCJIEJAOBATEIbCKUX yMEHHH, HEOOXOIMMBIX KaKk B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT €O CHEUU(PUKONH HAy4YHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IUISIa HA €AUHCTBO NPUPOABI M YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;

crocoOcTBYeT (OPMUPOBAHUIO I[IEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSAM, K NPHUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B 3KOJIOTMYECKOE
oOpa3zoBaHuEe 00yUaIOIINXCS.



JlanHbple HampaBieHUss B OOYy4YeHMM XHUMHUHU OO€CHEeUMBAIOTCS cHenupUKon
coJiep KaHus y4eOHOro MpeIMeTa, KOTOPbIH SBISETCA Me1arornyecky aJanTHPOBAHHBIM
OoTpakeHHeM 0a30BOM HAYKH XMMUHU Ha ONPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOIO 00ILEro oOpa3oBaHUsI OPUEHTHUPOBAH Ha
OCBOCHHE OOYyYaIOIIUMHUCS CUCTEMBbl TE€PBOHAYAIBHBIX MMOHATUH XUMHH, OCHOB
HEOPraHUYECKOM XUMHUHM U HEKOTOPBIX OTHAEJIbHBIX 3HAYMMBIX MOHSITUN OPraHUYECKOU
XUMHUH.

CtpykTypa coiepkaHus NpOrpaMMbl IO XUMUU CHOPMHUpPOBaAHA Ha OCHOBE
CUCTEMHOro noaxona kK €€ wu3ydeHuto. ConepkaHUE CKIAABIBAETCS W3 CHCTEMBI
MOHATHA O XMMHYECKOM DJIEMEHTE U BEIIECTBE M CHCTEMBI NOHATUNA O XMMHYECKOU
peakuuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO  OpPraHU30BaHbl [0  MPUHLHUILY
IIOCJIEIOBATENIBHOTO PAa3BUTHSl 3HAHUK HAa OCHOBE TEOPETUYECKUX MPE/ICTABICHUN
Pa3HOro YpOBHS:

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

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— IpeJICTaBICHUMN 00 ANEKTPOIUTHUECKON AUCCOLMALMY BEIIECTB B PacTBOpaXx.

Teopernueckue 3HaHUSL PACCMATPUBAIOTCS HA OCHOBE AMITUPUYECKH MOJYYEHHBIX
U OCMBICICHHBIX (DAKTOB, Ppa3BUBAIOTCS IOCIEIOBATEIbHO OT OJHOTO YpPOBHS K
JIPYroMy, BBITIONHAS (YHKIUUA OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U
BO3MOKHOCTEW MPAKTUYECKOT0 IPUMEHEHHS U MOIYYEHUSI U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMmbl M0 XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHUIO MPECTABICHUS
0 XHMHYECKOW COCTaBIISIIOLIECH HAy4YHOW KapTUHbI MHpa B JIOTUKE €€ CUCTEMHOMN
IPUPOJbI, LEHHOCTHOIO OTHOLICHWS K HAYYHOMY 3HAHUIO W METOJAaM II03HAHUSA B
Hayke. M3yuyeHne XMMUU MPOUCXOJIUT C MPUBICUECHUEM 3HAHUM M3 paHEe M3yYEHHBIX
yueOHBIX mpeamMeToB: «Okpyxatoumid Mupy, «buonorus. 5—7 knaccel» u «dusuka. 7
KJ1ace».

[Ipy mM3ydeHHM XMMHUHU MPOUCXOIUT (POPMHPOBAHHE 3HAHUN OCHOB XUMHUYECKOM
HAayKd Kak oOO0JacTH COBPEMEHHOTO €CTECTBO3HAHMUS, IMPAKTUYECKON eATeIbHOCTH
YyeloBeKa M Kak OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYphl. 3agadya yueOHOro
MpeaIMeTa COCTOMT B (DOPMHPOBAHUU CHUCTEMbl XUMHUUYECKHX 3HAHUN — BaXKHEUIINX
(dakToOB, MOHSATUH, 3aKOHOB M TEOPETUYECKHUX IOJOKEHUN, MOCTYIHBIX 0000IIeHU
MHPOBO33PEHYECKOTO XapaKTepa, si3bIka HAayKW, B MPHOOIICHUH K HAYYHBIM METOJaM
MO3HAHUSl MPU U3YUYEHUU BELIECTB M XHUMHYECKUX peakiui, B (popMHUpOBaHUH U
Pa3BUTUU MO3HABATENIBHBIX YMEHUN U MX MPUMEHEHUH B y4yeOHO-IO3HABATEIbHOU U
yu4eOHO-UCCIEIOBATENLCKON  NIEATENbHOCTH,  OCBOGHHMU  MpaBWi  0€30MacHOro
oOpallleHus C BeIIeCTBaMHU B TIOBCETHEBHOM KU3HU.

[Ipy wW3yyeHHMM XUMHUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHUE MTPUOOPETU TaKHe 1ENH, KaK:

— (opMupoBaHHE UHTEUIEKTYaJlbHO Pa3BUTOM JUYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSITEJIbHOMY MPUHATHIO pELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;



— HaIpaBJIECHHOCTh OOYYEHUsSI HA CUCTEMATHUYECKOE MPUOOIIEHNE 00YyUaromuXCcs K
CaMOCTOSITEJILHOM TO3HABATEIBLHOM JEATENbHOCTH, HAYYHBIM METOJaM I[O3HAHUS,
bopMUPYIOIIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUMU;

— o0ecreueHue yCIOBUW, CIOCOOCTBYIOIIMX MNPUOOPETEHUIO O0YyYarOIUMHUC
OmbITa pa3HOOOPa3HOU NEATEeIbHOCTH, TO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KTIOUEBBIX KOMIETEHIIUM), MMEIONIUX YHUBEpPCAIbHOE 3HAYCHUE [JIs Pa3IMUHbIX
BUJIOB JICSITEIbHOCTH;

— (dopmupoBanue oOmeld  (QYHKIUOHATIBHOW U €CTECTBEHHO-HAy4YHOU
IPAaMOTHOCTH, B TOM YHUCIIE YMEHUN OOBSICHSATH M OLICHUBATH SIBICHUS OKPYXKAIOIIETO
MUpa, UCTIOJIb3Ysl 3HAHUS W OIIBIT, TOJyYCHHBIE NTPU U3YYCHUH XUMHH, TPUMCHITh UX
IIPU PEIICHUH MPOOJIEM B MOBCETHEBHOMN KU3HU U TPYIOBOM JIESITEIBHOCTH;

— ¢dopmupoBaHue y OOy4YarOIIUXCS TYMAHUCTUYECKUX OTHOIICHUH, TMOHUMaHUS
IIEHHOCTH XMMHUYECKUX 3HAHUU 11 BBIPAOOTKH DKOJIOTHYECKH I1eJeco000pa3HOro
MOBEJICHUS B OBITY M TPYIOBOM JEATETLHOCTH B IEJISIX COXPAHEHUSI CBOETO 3/I0POBhS U
OKPY’KAIOIIEH NIPUPOIHON CPELBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHMS OOIICUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TTPOG IS U HAMMPABICHHOCTH JAJIbHEUIIIETO 00yUeHHUS.

OO6miee 9uCIoO 4acoB, OTBEAEHHBIX JJII U3Yy4YCHHUS XMMHH Ha YPOBHE OCHOBHOTO
obmrero o6paszoBanus, coctapisieT 136 yacoB: B 8 kinacce — 68 yacoB , B 9 kiacce — 68
4acoB .



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuu. Poib XuMuM B KU3HU YETI0BEKA. XUMHS B CUCTEME HayK. Tena u
BemecTBa. OU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHoe cOCTosiHuE BeuecTB. [lonsaTue
0 MeTOoJlax TMo3HaHWs B XxuMuu. Yucteie BemiectBa U cMmecu. CrnocoObl paszziesneHus
CMeECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIEMEHTBI. CUMBOJIBI XUMHUYECKUX JIEMEHTOB.
IIpocThie U ClIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumnueckas ¢gopmysia. BaleHTHOCTh aTOMOB XHUMHUUYECKUX D3JIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemiecTB. OTHocuTeNnbHass aTomMHas Macca. OTHOCUTENbHAs
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUH.

KomnuectBo BemectBa. Mosb. MomsipHas macca. B3anMocCBA3b KOJIMYECTBA,
Macchl M YUCla CTPYKTYPHBIX €IMHUI] BellecTBa. Pacuérel mo ¢opmynaM XUMHYECKUX
COE€IMHEHUH.

dusnyeckne W XUMUYECKHE SBJICHUS. XUMHUYECKas peakius u €€ MpU3HAKH.
3aKOH COXpaHEHMs] MAacChl BEIIECTB. XHUMHUYECKHWe ypaBHeHus. Kiaccudukaius
XUMUYECKUX peakIuii (COeqUHEHNUs, Pa3JIOKCHHS, 3aMEIICHUs, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW TMOCYAOW, MpaBujaMu paboThl B JabopaTopuu u
npuéMamMu oOpalleHuss ¢ Ja0OpaTOPHBIM O0OpYTOBAaHWEM, HM3YyUYEHHE U OIMCAHUE
¢uznyueckux CBOMCTB 00pa3lloB HEOPTraHWYECKUX BEIIECTB, HAOMOeHNE (HU3MUECKUX
(maBneHWe BOCKa, TasHUE JbJa, pacTUpaHHe caxapa B CTYyNKe, KWIEHUE U
KOHJICHCALUSI BOJABI) M XUMHUYECKUX (TOPEHUE CBEYM, MPOKAIMBAHUE MEIHOU
IIPOBOJIOKH, B3aUMOJCHCTBHE MeJla ¢ KHUCJIOTOH) sSBJICHUH, HAOJIOJCHHE W OIHMCAaHUE
IPU3HAKOB MPOTEKAaHUSI XMMHUYECKUX peakUuil (pa3joKeHue caxapa, B3auMOJCHCTBHUE
CEpHOM KHUCJIOTBI C XJOpUIOM Oapus, pasznoxkenue ruapokcuna meaud () mpwu
HarpeBaHWH, B3aUMOJICHCTBHE Kene3a ¢ pactBopom cosit meau (1), n3yuenue cnoco6oB
pasfereHus CMeceil: ¢ TOMOIIbI0 MarHurta, (QUIBTpOBAaHWE, BHITIAPUBAHUE,
TUCTHILISNNSA, XpoMaTorpadusi, TpoBeIeHne OYUCTKU MOBAPEHHOM COJM, HAOIIOACHHE
U OINKCAHUE Pe3yJIbTATOB MPOBEJICHUS OIbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAaHECHUS
MAacChl, CO3/IaHuE MOJIETICH MOJIEKY (IIapOCTEPKHEBBIX).

BaxHeiue npeacTaBuTe Il HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctraB Bo3ayxa. Kucimopog — 3JI€MEHT U MPOCTOE
BellecTBo. Haxoxenune kuciopona B npupoje, GU3MYEeCKHe U XUMUUYECKUE CBOMCTBA
(peakuuu ropenus). Oxcunpl. Ilpumenenune kuciaopoga. CrnocoObl MOTy4YEHUS
KHCIIOpoAa B Ja0OpaTOPUU M MPOMBINUICHHOCTH. KpyroBopoT Kuciopoja B MPUPO/IE.
O30H — a;uioTponHas MoAU(UKaILKs KUCIOPOaa.

TennoBoit 3P (HexT XUMUYECKON peaKIuu, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U
SHJIOTEPMHUYECKHE PeaKMU. TOILUIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
MapHUKOBOTrO 3 ekTa, pa3pylnieHue 030HOBOIO CJIOS.



Bonopon — snemeHT u npocroe BemectBo. HaxoxaeHne Bomopoaa B MPUPOJE,
dbu3nUecKue U XUMMUYECKUE CBOMCTBA, MPUMEHEHUE, CIOCOObI noydeHus. KucnoTsl u
COJIH.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YPaBHEHUSIM.

dusnyeckue cBorcTBa BoAbl. Bona kak pactBopurenb. PactBopbl. HackileHHbIE U
HEHACBIIIEHHbIE PacTBOPHI. PacTBOpUMOCTH BElIECTB B Boje. MaccoBas 0Jisl BELIECTBA
B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbL. OCcHOBaHUs. Ponb pacTBOpOB B IpUpose U B
KU3HM YesioBeka. KpyroBopot Boabl B Ipupoe. 3arpsi3sHEHNE NPUPOAHBIX BOA. OXpaHa
Y OYUCTKA MPUPOIHBIX BOJ.

Knaccuduxanus Heopranuueckux coeauHeHuid. Oxcuapl.  Kiaccudukanus
OKCHJIOB: coJjieo0pa3zyroiue (OCHOBHBIE, KHCJIOTHBIE, amdoTtepHsbIe) u
HecosieoOpasyrome. HomeHnknatypa okcugoB. Ou3ndeckue U XUMUYECKHE CBOMCTBA
okcu10B. [lonydyenue okcuaos.

OcHoBanus. Knaccudukaiusi o0CHOBaHUMN: MIETOYM U HEPACTBOPUMBIC OCHOBAHUSI.
Homenkmarypa ocHoBanuii. ®Dusznyeckne W XMMHUYECKHE CBOMCTBA OCHOBAHUM.
[Tomyuyenue 0OCHOBaHUM.

Kucnorel. Knaccudukamms xucnor. Homenkmarypa kucinor. duszmyeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknarypa coneid. Duzndyeckue M XUMHUUYECKUE CBOWMCTBA COJICH.
[Tomyuenue conen.

I'eneTnueckas CBsI3b MEXKIY KJIIACCAMU HEOPTAHUYECKUX COCIUHECHUM.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE OIPEACICHUE COJIEpPKAHUSA KUCIOPOJa B BO3AyXE, IOJYYEHHUE,
coOupaHue, pacro3HaBaHUE W HU3YYEHHUE CBOMCTB  KHUCIOpOJa, HaOJIOJCHHE
B3aMMOJICCTBUS BEILLIECTB C KUCIOPOJOM U YCIOBUS BO3HHKHOBEHUS U IPEKPALLCHUSA
ropeHusi (moxkapa), O3HaKOMJIEHHE C oOpa3llaMd OKCHJIOB U OIHMCAHHUE WX CBOWCTB,
NoJIydeHue, COOMpaHHe, paclio3HaBaHME U W3Y4YEHHE CBOMCTB BoJOpoAa (TOpeHHeE),
B3auMojieiicteue Boaopoga ¢ okcuaoM wmead (II)  (BO3MOKHO wuCHOIb30BaHUE
BUJIEOMATEPUANIOB), HaOMIOACHUE OOpa3IOB BEMIECTB KOJIMYECTBOM |  MOJb,
UCCJIeIOBAaHUE OCOOEHHOCTEW PACTBOPEHUS BEHIECTB C PA3NIMYHON PACTBOPUMOCTHIO,
[IPUTOTOBJICHHE PACTBOPOB C OMNpPEICIEHHOM MACCOBOM JI0JIEd PACTBOPEHHOTO
BEIIIECTBA, B3aMMOJEHUCTBHUE BOJABI C MeTaulaMH (HAaTpUEM U KajibliueM) (BO3MOYKHO
WCIIOJIb30BAaHUE  BHJICOMATEPHANIOB), HCCIEJOBaHUE O00pas3loB HEOPTAaHWYECKHUX
BEIIECTB PA3MYHBIX KJIACCOB, HAONIOJCHUE W3MEHEHUS OKPAaCKH HWHIUKATOPOB B
pacTBOpax KHCIOT W LIeJo4Yei, u3yueHue B3aumojerctBusi okcuaa meau () c
pacTBOPOM CEPHOM KHUCJIOTHI, KHCJIOT C METAUIAMH, PEaKIUi HeUTpaau3aluu,
MOJy4EHUE HEPACTBOPHUMBIX OCHOBAaHMM, BBITECHCHHE OJHOIO METAJUIa JPYIUM W3
pacTBOpa COJIM, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1ad Mo Teme «BaxHeulme Kiiacchbl
HEOPraHUYECKUX COCTUHEHUI.



Ilepnoanuyeckuii 3akoH u Ilepumoanueckass cucreMa XUMHYECKHX JJIEMEHTOB
. U. MenaeneeBa. CtpoeHue aroMoB. XuMH4YeckKasi CBs3b. OKHCIUTENBHO-
BOCCTAHOBHUTE/IbHbIC PEAKIHMH

[lepBble MOMBITKU KJIaCCU(PUKALUU XUMUYECKHUX AyeMeHTOB. [loHATHE O rpynmnax
CXOAHBIX DJJIEMEHTOB (LIEJIOYHBIE M ILEJTOYHO3EMEJbHbIE METaIbl, TaJOrEHBI,
MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIe 00pa3ylOT aM(pOTEPHbIE OKCHUJIBI U THIPOKCHUIBI.

Ilepnonnueckuit 3akoH. Ilepuoauyeckas cucrema XUMHUYECKUX dieMeHToB [I. M.
MenneneeBa. Koporkonepuonnas u JiauHHOonepuogHas (opmer [lepuogmdeckoi
cucrembl xumuyeckux oaemeHToB JI. WM. Menneneesa. Ilepuoasl U rpynimsl.
@uU3NYECKU CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U TPYIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB atoMmHbIX sifep. M3orombl. Onektpossl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHYECKUX 3eMeHTOB [lepuoanyeckoi
cucteMbl J[. WM. MenneneeBa. XapakTepuCTHKa XHMHYECKOIO 3JIEMEHTAa IO €ro
nosnoxxeHuro B [lepuonnueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJITIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue Ilepumonnueckoro 3akoHa u Ileproanueckoil CHUCTEMBI XMUMHUYECKHUX
BJIEMEHTOB [UIA pa3BUTUs Hayku U Tnpaktuku. J[. WM. MengeneeB — y4€HbIN H
IpaK/1aHMH.

Xumuueckass cBs3b. KoBaneHTHas (mosisipHass ¥ HEMOJISIpHAs)  CBS3b.
DIEeKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp oxucieHus. OKHCIUTEIbHO--BOCCTAHOBUTENbHbIE peakiuu. [Iporeccel
OKHUCJIEHUS W BOCCTaHOBJIEHUA. OKUCIUTENH U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHEe O0Opas3IoB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LHMHKA C pacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOMIUX MPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUuid (rOpeHue,
peaKIuu pa3aoKeHUs, COEAUHEHNUS ).

Mescnpeomemmunie ceasu

Peanuzanusa MeXNpeaIMETHBIX CBA3€H NpU HM3YYEHUUM XUMHUUM B 8 Kiacce
OCYILIECTBIISIETCSI Uepe3 HCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO--HAYYHBIX MOHSITHH,
TaK Y MOHSTUM, SIBIIOLIINUXCS CUCTEMHBIMU JUISl OTJAEIBHBIX MPEIMETOB €CTECTBEHHO--
HAay4YHOI'0 IIUKJIA.

OO1ue ecTecTBEHHO--HAy4YHbIE TOHATHUS: Hay4YHbIH (akT, TUIOTEe3a, TEOopHusd,
3aKOH, aHaJIW3, CUHTE3, KIaCcCU(pUKAIUs, TePUOAUYHOCTh, HAOIIOCHIE, SKCTIEPUMEHT,
MOJEITUPOBAHUE, U3MEPEHUE, MOJEIb, SIBJICHUE.

dusukKa: mMarepus, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIWJ, WU30TOIIbI,
PaINOaKTUBHOCTb, MOJICKYJIA, DJISKTPHUUCCKUN 3apsji, BEIIECTBO, TEIO, OO0BEM,
arperaTHO€ COCTOSIHME BEILECTBA, ra3, (PU3NUYECKUE BEIMYMHBI, €AUHHIBI U3MEPEHHUS,
KOCMOC, IJIaHeThl, 3BE3/1b1, COJIHIIE.

buonorus: dorocunTes, npixanue, buocdepa.



['eorpadus: atmocdepa, rumpocdepa, MUHEpasbl, TOPHbIE TOPOJbI, IOJE3HbIE
HCKOIIAEMBbIE, TOILINBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYECKas peaKkuus

Ilepuonnueckuil 3akoH. Ilepuoanyeckas cucrema XMMU4YeCcKux siemeHtos [I. M.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMUYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KNS, KaIbIUs U UX COCIMHEHUN B COOTBETCTBUU
C IIOJIOXKEHUEM DJIEMEHTOB B [lepuoanyeckoi CHCTEME U CTPOCHUEM UX ATOMOB.

Crpoenue BemecTBa: BHUABl XUMHUYECKON CBSA3M. THIBI KPUCTAIUIMYECKHUX
PELIETOK, 3aBUCMMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUIA
XUMHUYECKOU CBSI3HU.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKHMX BEIIECTB. XHUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCSLIMXCSA K pa3IMYHBIM KJaccaM HEOPraHMYeCKHX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHNYECKHUX BEILIECTB.

Knaccudukanus XMMUYECKUX pEakLHil MO pa3iudHbIM IpHU3HAKaM ([0 YUCTy U
COCTaBY YYacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY 3P (EKTy, M0 U3MEHEHUIO
CTeNeHEl OKHUCIIEHUS XUMHUYECKHUX DIJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajan3aropa). IK30- U SHJIOTEPMHUUECKHUE PEAKIINHN, TEPMOXUMHUYECKUE YPABHEHHS.

[lonsiTue o ckopoctu XuMuueckod peakiuu. I[lonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHYECKUX peakuusX. [IoHATHE O TOMOTE€HHBIX U TETEPOTEeHHBIX
peakiusax. Ilonstue o kartanuze. IloHsATne o XumuuyeckoM paBHOBecuU. DakTophl,
BIUSIOIIME HAa CKOPOCTh XHMHYECKOM pEAKUUH U TMOJOKEHUE XUMHYECKOTO
PaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakiuu. CocraBnieHue ypaBHEHUM
OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ pEAKUMA  C  HCIOOJIb30BAaHUEM  METOAA
AJICKTPOHHOTO OajaHca.

Teopust >IEKTPOIUTUYECKOW UCCOUMALUU. DJIEKTPOIUTBI U HEIEKTPOIUTHI.
Katnonsl, aHmoHbl. MexaHU3M JUCCOLMALMM BEIIECTB C PA3JUYHBIMU BHUAAMU
XUMHYeCKOM cBsi3u. Ctenensb aucconnanuu. CuiabHbIE U cIa0ble 3JIEKTPOIUTHI.

Peakmun noHHOTO OOMEHA. YCJIOBHS MPOTEKAHUS PEAKIUN HOHHOTO OOMEHa,
MOJIHBbIE Y COKpaIIEHHbIE HOHHBIE ypaBHEHHUs peakunii. CBoiicTBa KUCIOT, OCHOBaHUH U
coJieil B CBETE MPEICTaBICHUN 00 AIEKTPOIUTHYECKOW aucconuanuu. KauecTBeHHBIC
peakiuu Ha noHbI. [loHsTHe o ruaponuse conen.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C MOAECIISIMU KPUCTAUINYECKUX PEIIETOK HEOPraHUYECKUX BELIECTB
— METAJJIOB U HEMETaoB (Tpadurta U amMasa), CJIOKHBIX BEHIECTB (XJIOpUaa HATPHUS),
HCCIICJOBAHUE 3aBHCUMOCTH CKOPOCTHM XMMHUYECKOW pEaKuuu OT BO3JACHUCTBUSA
pa3nuuHbIX (PAKTOPOB, HCCIENOBAHHUE SJIEKTPONPOBOAHOCTH PAaCTBOPOB BEILIECTB,
nporecca IUCCOUMAlUU KUCIIOT, IeJIo4ed M cojield (BO3MOXKHO HMCIOJIb30BAHUE BUIEO
MaTepHuaioB), IPOBEIECHUE ONBITOB, MIUTIOCTPUPYIOIIUX IPU3HAKHU MPOTEKAHUS PEaKIUI
HOHHOTO 0OMeHa (0Opa3oBaHME OCaJiKa, BhIJICIICHNE Ta3a, 00pa30BaHUE BObI), OMIBITOB,



WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakinii (ropeHue,
peakluuyd pasjoKEHMs, COCAUHEHUs), pPACIO3HABAHUE HEOPraHUYECKUX BEIIECTB C
MOMOIIIBI0 KAYECTBEHHBIX PEAKIIMil HA MOHBI, PEIICHHUE SKCIIEPUMEHTANILHBIX 3a]1a4.

HeMmeTaibl 4 MX coeTMHEHUS

O6miass  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTM  CTPOEHUS  aTOMOB,
XapakTepHble cTeneHu okucieHuss. CTpoeHue Hu (U3MYECKHE CBOMCTBA IMPOCTHIX
BEILIECTB — raJlOT€HOB. XMMHUYECKHUE CBOMCTBA Ha MpUMeEpe XJopa (B3auMOJIEHCTBHE C
MeTajllaMM, HeMeTaJllaMu, menoyamu). XuopoBogopoxa. ConsiHas — KHCIIOTa,
XUMHUYECKHE CBOMCTBA, IOJyYCHHUE, NMPUMEHEHHE. JIelCTBUE XJIOpA U XJIOPOBOAOPOAA
Ha OpraHu3M uejoBeka. BaxHenue XJI0puibl U UX HAXO0XKJECHUE B PUPOJIE.

O6mass xapakrepuctuka 31emMeHToB VIA-rpynmbl. OcoOEHHOCTH CTpOeHus
aTOMOB, XapaKTepHble CcTeneHu okucieHus. CTpoeHue U (QPU3NYECKHE CBOWCTBA
NPOCTBHIX BEIIECTB — KHUCIOPOAa U Cepbl. AJTIOTPONHbIE MOAU(MUKAIMU KUCIOpOAA U
cepbl. XuUMHUYecKHe cBoiicTBa cepbl. CepoBojopoja, cTpoeHue, (U3HMUYECKUE U
XUMUYeCKre CcBOMCTBA. OKCHIBI Cephl KaK TMPEJCTABUTENIM KUCIOTHBIX OKCHIOB.
Cepnasi kuciora, pU3NYECKHEe U XUMHUYECKHE CBOMCTBA (0OIIME KakK MpeACTaBUTENS
KjJacca KHUCJIOT M crnenudpuyeckne). XUMHUECKHE peaklud, JiekKallie B OCHOBE
OPOMBIIIJIEHHOTO Croco0a TMOJyYeHUss CEpHOM KHUCIOTHL. [lpuMeHenue cepHOU
kucnotbl. Coiu  CcepHOM KHUCIOTHI, KadeCTBEHHas peakuus Ha Cylb(aT-HOH.
Haxoxnenue cepsl U €€ coeauHeHWl B mpupoae. XHUMHYECKOE 3arps3HEHUE
OKpYXaloIel cpefibl COCTMHEHUSMHU CEPbI (KUCIOTHBIE JOK/IH, 3arpsi3HEHHE BO3yXa U
BO/I0EMOB), CIIOCOOBI €r0 MPEeAOTBPAICHUS.

O6mass xapaktepuctuka 3jeMeHTOB VA-rpynnbel. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHUW OKHUCIEHHUS. A30T, pacrmpocTpaHEHHE B MPUPOJIE,
dusznueckre M XMMHUYECKHe CBOMCTBAa. KpyroBopoT a3ora B mpuponae. AMMHUAK, €ro
dusznueckre ¥ XUMUYECKHE CBOMCTBA, MOJlydeHHe U npuMeHnenne. Colld aMMOHHUSA, UX
dusznueckre U XUMUYECKUE CBOMCTBa, MpuMeHeHue. KaduecTBeHHasi peakius Ha WOHBI
aMMOHMS. A30THas KUCJOTa, €€ ToJlyueHue, (PU3NYECKUe M XMMHYECKHE CBOMCTBa
(obmme Kak TpencTaBUTENs Kiacca KHUCIOT W creuuduueckue). Hcmonp3oBaHue
HUTPATOB MU COJIE aMMOHHS B KauyeCTBE MHHEPAIbHBIX YAOOpEHHA. XUMHYECKOE
3arpsA3HEHUE OKPYXKAIOUIEH Cpelbl COEIUHEHUSMH a30Ta (KUCIOTHBIE JOXIH,
3arpsi3HEHHE BO31yXa, MOYBHI W BOAOEMOB). Docdop, amioTporHble MOAUGUKAIIUU
docdopa, dusuveckne n xummudeckue cBoictBa. Okcun gocdopa (V) u dochopnas
KHCIIOTa, (U3HUECKHEe U XUMUYECKHE CBOMCTBA, monyueHue. Mcnons3oBanue GpocdaTon
B KQU€CTBE MUHEPAJIbHBIX YIO0OPEHUH.

O6mrast xapakrepuctuka »diemMeHToB |VA-rpynmel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTEMEHU OKHUCICHUS. YTJIEPOJ, AIOTPOMHBIC MOIU(DUKAINH,
pacnpocTpaHeHHe B TMpUpoe, (PU3NYeCKne W XUMUYECKHE CBOWCTBA. AmcopOrms.
Kpyrosopot yrinepona B npupoae. OKcuabl yriepoja, ux GU3N4ecKue U XUMHUUECKHe
CBOMCTBa, ICHCTBUE HA KUBbIE OPraHU3MBbI, IOJIyYeHUE U MPUMEHEHUE. DKOJIOTHYECKUE
npoOJieMbl, CBsI3aHHBIE ¢ OKcuaoM yriepona (1V), rumnoresa riiobdanbHOrO MOTEIICHUS
KJIUMaTa, MapHUKOBBIM 3(ddekt. YronbHas kucimota U €€ coiid, ux (U3NYECKHE U



XHUMHAYECKHUE CBOMCTBa, TOJy4YeHHEe © TNpuMeHeHHe. KadecTBeHHass peakuus Ha
KapOoHaT-noHBI. Mcnonb3oBanne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SHCTBE.

[lepBoHaUanbHbIC MOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSIX
yraepoja (MeTaH, 3TaH, ATWIEH, aleTWJIEH, 3TaHOJ, TJIMLEPUH, YKCYCHas KHUCIOTa).
[TpupogHbIE HICTOYHUKHN YTIIEBOIOPOAOB (YroJb, IPUPOAHBIN Ta3, HEPTH), MPOITYKTHI UX
nepepaboTku (O€H3MH), HMX poJib B OBITY M MOpOMbIIUIEHHOCTH. [loHsiTHE O
OMOJIOrMUEeCKr Ba)KHBIX BEIIECTBAX: )KHUpaX, OMKax, YriIeBOJAaX — U UX POJIH B JKU3HH
YyenoBeka. MarepuanbHOE €IUHCTBO OPTAaHMUECKUX M HEOPTaHMUECKUX COSTUHEHHA.

KpemHwnii, ero ¢pusnyeckne ¥ XUMHYECKHE CBOWCTBA, TOJYUYCHUE U MPUMCHCHHE.
Coenunenus: kpeMHus B npupoje. Oo6mue npeacrarieHus: 06 okcuae kpemaus (1V) u
KpeMHUEeBOH Kucinore. CUIMKATBI, UX HCIOJb30BaHKWE B OBITY, B MPOMBIIIJICHHOCTH.
BaxHeimne CTpouTeNnpHBIE MaTepHaibl: KepamMuKa, CTEKJIO, IIeMEHT, OeTOH,
xene300eroH. [IpobreMbl 0e30MacHOro MCHOIb30BAHMS CTPOUTENBHBIX MaTEepUaoOB B
TIOBCETHCBHOM JKU3HMU.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3l0oB HEOPraHWMYECKHUX BEIIECTB, CBOWCTB COJITHOM KHCIIOTHI,
NPOBE/ICHNE KauyeCTBEHHBIX PEaKIMi Ha XJIOPHI-HOHBI M HAOJIOJCHUE NPHU3HAKOB UX
NPOTEKAHWMSI, OIBITHI, OTPAXKAIONINEC (PU3HMUCCKHE ¥ XUMUYCCKHUE CBOMCTBA TaJIOTCHOB M
UX COCAMHEHHH (BO3MOXKHO HCIOJIb30BAHHE BHJIEOMATEPHANIOB), O3HAKOMJIEHUE C
oOpa3liaM XJOPUAOB (TaJOre€HUIOB), O3HAKOMIIEHHE C o00pa3namMud cepbl U €
COEIMHEHUSAMH (BO3MOKHO MCIOJIb30BaHUE BHIEOMATEPHAIIOB), HAOIIOAEHUE MpoIiecca
oOyTIuMBaHUs caxapa MoJ| IeWCTBUEM KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3y4ECHHE
XUMHYECKUX CBOMCTB pa30aBiICHHOW CEpHON KHCIOTHI, IMPOBEJACHHE KayeCTBEHHOU
peakuuu Ha cyinb(haT-uOH U HAONIOJCHHE MpHU3HaKa €€ MPOTEKaHMs, 03HAKOMIICHUE C
dbu3uYecKkuMH  CBOMCTBaMU a30Ta, ¢ochopa W HMX COCIAMHEHUH (BO3MOXKHO
UCITOJIb30BaHUE BHUACOMATEPHAIOB), oOpa3liaMu a30THBIX U (ocOpHBIX yaOOpEeHUHH,
noJiydeHue, coOMpaHue, pacro3HaBaHUE W H3yYEHUE CBOWCTB aMMMaKa, MPOBEICHUE
KauyeCTBEHHBIX pPEaKIMii Ha MOH aMMOHHUSA U (pochar-uOH U U3y4YEHHE MPU3HAKOB UX
MIPOTEKAHUsI, B3aMMOJCHCTBUE KOHLIEHTPUPOBAHHOM Aa30THOW KHCJIOTBI C MEIBIO
(BO3MOKHO HCIIOIB30BAHUE BUICOMATEPUATIOB), U3YUCHHE MOJENEH KPUCTAITMIECKUX
pemérok anmMmasa, rpaduta, ¢yIepeHa, O03HAaKOMIIEHHE C MPOILEeCCOM afcopOIuu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM yIIEM U YCTPOMCTBOM TMPOTHUBOrasa,
MOJIyYCHHE, COOMpaHHWe, pacClo3HABAHWE M W3YyYEHUE CBOWCTB YIJIEKUCIIOTO Trasa,
MPOBEJICHNE KAYECTBEHHBIX pEaKIWid Ha KapOOHAT W CWIWKAT-WOHBI W W3Y4YCHUE
MPU3HAKOB WX  MPOTEKaHWs, O3HAKOMJIEHWE C  MPOJIYKIMEH  CHUIIMKATHOMN
MPOMBITINICHHOCTH, pENICHUE SKCIEPUMEHTAIBHBIX 3amad 1o Teme «Baxneimue
HEMETaJUTBI M X COCTMHECHHUS.

MeTasibl M UX COeTUHEHUS

OO0mrast xapakTepUCTHKA XUMHUYECKUX DJIIEMEHTOB — META/UIOB HA OCHOBAaHUU WX
noJjioxxeHusa B Ilepronnyeckon cucteMe xumuuyeckux anneMeHToB . M. Menneneesa u
cTpoeHusi aromMoB. CTpoeHue MeTauioB. MeTamndeckas CBS3b W MeETaJTUYECKas



KpUCTAJIMYECKAST pEIETKA. OJIEKTPOXMMUYECKHM PAJ  HANPSHKEHUHM  METAJUIOB.
duznyeckue M XUMHYECKHE CBOMCTBa MeTaioB. OOmme crnocoObl MNOJyYEHHUS
MeTaysioB. [loHsTHE O KOPPO3UHM METAIOB, OCHOBHBIE CIIOCOOBI 3alllUThl HUX OT
Koppo3uu. CruiaBsl (CTaslb, YYT'YH, JIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHUE B OBITY U
MPOMBIIIJIEHHOCTH.

[Ilenounble MeTawibl: MoOJIOXkEHWE B Ilepronnyeckord CHCTEME XHUMHUYECKUX
anementoB [[. WM. MeHneneeBa, CTpOEHHE HX AaTOMOB, HAXOXJAEHHUE B MPUPOJE.
dusnyeckne W XUMHUYECKHE CBOWMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIbl U
TUIPOKCHUIBI HATPUS U Kanud. [[puMeHeHne MEeI0UYHbIX METANIOB M UX COCIMHEHUMH.

[I{es10uHO3EMENBHBIE METAJUIBI MATHUM U KaJIbLUM: noJI0KeHue B [leproanyeckoi
cucteMe xumMuueckux odnemeHTtoB J[. WM. MeHngeneeBa, CTpoOeHHE HUX AaTOMOB,
HaxoxjaeHue B mnpupoje. duznueckne M XMMHUYECKUE CBOMCTBA MarHus WU KajblUsl.
Baxueitimue coenuHeHus Kanblids (OKCUI, THAPOKCHA, coyin). JKECTKOCTH BOABI U
CHocoO0bI €€ yCTpaHEHUSI.

AnoOMUHME: TIOJI0)KeHUE B llepuoauueckoil cucreMe XUMUYECKUX AJeMEHTOB /l.
N. MenaeneeBa, CTpOCHUE aTOMa, HAX0XAECHHUE B pupojie. PU3NYECKUE U XUMUYECKUE
cBoMcTBa amfoMuHMsI. AMDOTEpHBIE CBOWCTBA OKCHJIA U TUIPOKCH/IA aTFOMUHUSL.

Keneso: monoxenue B llepuonnyeckor cucreme XxuMuueckux siemMeHToB [l. .
MenpeneeBa, CTpOCHUE aToMa, HaxoxkjaeHHe B npupoje. Ouznueckue u XMMHUUYECKUE
cBoicTBa keneza. Okcuasl, TuApokcuasl U conu xenesa (1) u xxenesa (111), ux cocras,
CBOMCTBA U MOJIyYECHHE.

Xumuueckuil IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3liaMi METAJIOB U CIJIaBOB, UX (PU3NYECKUMH CBONCTBAMH,
U3YYEHUE  PE3yJbTaTOB  KOPPO3UHM  METALUIOB  (BO3MOYKHO  HCIIOJIb30BaHUE
BHJIEOMAaTepHaIoB), OCOOCHHOCTEH B3aMMOCHCTBHS OKCH/Ia KAJIBIUs U HATPHUS C BOJOU
(BO3MOYKHO MCIIOJIb30BaHUE BUAEOMATEPHUAIIOB), HCCIIEIOBAHUE CBOMCTB KECTKOU BOJIBI,
mpolecca  TOpEeHHMs  Xeje3a B Kuciaopoie  (BO3MOXKHO — MCIOJIb30BAHUE
BUJIEOMAaTEpHUasoB), MIPU3HAKOB MIPOTEKAHNUS KAUECTBEHHBIX PEAKIIMI HA MOHBI: MarHHUs,
KaJblusl, altfoMuHus, IMHKa, xene3a (I1) m xenesa (Ill), mequ (1), HabmroneHue u
ONMCAaHUE MPOLECCOB OKpAlIMBAaHUS IUIAMEHM WOHAMHW HATpUA, Kalldsl U KaJIbLUs
(BO3MOKHO HCITOJIb30BAaHUE BUIEOMATEPHANIOB), MCCIENOBaHNE aM(OTEPHBIX CBONCTB
TUAPOKCHIA AFOMHUHUS Y TUAPOKCHUIA IMHKA, PEIICHUE YKCIEPUMEHTAIIBHBIX 3a/1a4 I10
TeMe «BaxkHenmme MeTauibl U UX COEAUHECHUSD.

XuMHS U OKPY:KaWLIas cpeaa

BemecTtBa u Martepuasibl B MNOBCEJHEBHOW KW3HM 4YeJIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKMX peakuuii B ObiTy. IlepBas momomis mpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYy’Kawomied cpeabl (mpenesibHasi J10MmycTUMast
KOHIIeHTpanust BeniecTB, aainee — I[IJIK). Ponp XuMuuM B pelmieHUU 3KOJIOTMYECKHUX
poOJieM.

Xumuueckuit IKCnepumenm:



M3yueHue oO0pa3lioB MaTepuaioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Meostcnpeomemnmuoie ceasu

Peanuzanusa MeXNpeaIMETHBIX CBA3€d NpU M3YYEHUUM XUMHUUM B 9 Kiacce
OCYIIECTBIISIETCSl 4Y€pe3 HMCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSTHM,
TaK ¥ TOHSTUHU, SBISIOIIUXCA CUCTEMHBIMU JJI OTJEIBHBIX MPEIMETOB €CTECTBEHHO--
Hay4YHOTO ITUKJIA.

OO61ue ecTecTBEHHO-HAYUHbBIC MIOHATHS : HAYYHBIN (akT, TUIIOTE3a, 3aKOH, TEOpUs,
aHajau3, CHUHTE3, KiIaccupuKaius, T[NepUOJUIHOCTh, HAONIOACHUE, JSKCIECPUMEHT,
MOJICTUPOBAHUE, U3MEPEHUE, MOJECNb, SBJICHHUE, MAPHUKOBBIN A(PGHEKT, TEeXHOJIOTHS,
MaTepHuabl.

dusnka: Marepus, aToMm, SJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIUJ, WU30TOIIHI,
PaIMOaKTUBHOCTh, MOJICKYJA, DJIEKTPUUECKUN 3apsiji, TPOBOJHUKH, MOJYIPOBOJIHUKH,
TUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSTHUE BEIIeCTBA,
ras, pacTBOp, PacTBOPUMOCTb, KpHUCTaJUIMUECKas penieTka, CIUlaBbl, (QU3NYECKUE
BEJIMYUHBI, C€IUHUIIBI W3MEPEHHUS, KOCMHUYECKOE TMPOCTPAHCTBO, IUIAHETHI, 3BE3JIHI,
Counnre.

buonorusi:  gortocuHTEe3, aABIXaHue, OWocdepa, OIKOCHCTEMA, MHUHEPAIbHBIC
yIO0OpeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTHI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHBIC IMOPOIbI, IOJIE3HBIC
UCKOITaeMbI€, TOIIJINBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA [IPOI'PAMMBLI 11O
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE  pE3yNbTaThl OCBOECHHUS  IMPOTPAaMMBl  OCHOBHOTO  OOIIETO
oOpa3oBaHus JOCTUTAIOTCA B XOA€ OOy4YyeHUs XUMHH B €JUHCTBE YYEOHOW U
BOCIIUTATENIbHOW JIESITEIbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COITMOKYJIBTYPHBIMU W JYXOBHO-HPAaBCTBEHHBIMU I[EHHOCTSMH, TPUHSITHIMH B
oOlIecTBe MpaBWJaMU W HOPMaMH TNOBEAEHUS M CIOCOOCTBYIOT IMpolieccam
CaMOTO3HaHMs, CAaMOPA3BUTHUS U COLIMAIIM3AIMU O0yUaIOIINXCS.

JInuHOCTHBIE pE3yIAbTaThI OTPAXKAIOT TOTOBHOCTh oOy4Jarommxcs
PYKOBOJICTBOBATHCSI CUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALIMM U paclIMpeHue
OMbITa JEATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

[IEHHOCTHOT'O OTHOIIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY H
HAyYHOMY HACJEJuI0, TIOHUMAaHMsI 3HAYEHUS XUMUUYECKOM HayKu B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEpHOM uHGOpMaIHe o
NEPEAOBBIX JIOCTHKCHUSIX U OTKPBITUAX MHPOBOM W OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

IOPEACTaBICHUS O COIMAJIbHBIX HOPMax M MpaBUJaX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJJIEKTMBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIEeI0BATEIbCKOM, TBOPUECKON U APYTHX BUAAX JAESITEIBHOCTH,
TOTOBHOCTH K pa3HOOOPa3HON COBMECTHOM JESATEIHHOCTH MPHU BBHIMOJIHEHUH YU€OHBIX,
NO3HABATENbHBIX 3a/1a4, BBINOJHEHUM XUMHYECKUX OJKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO U B3aMMOIIOMOIIU B MpoIlecce
ATOW Y4eOHOU NEeATeTbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE TMOBEACHUE U TMOCTYIKHU
CBOMX TOBApHILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS:

MHUPOBO33PDEHUYECKUE MPEICTABICHUS O BEIIECTBE M XUMHUUYECKOW pEaKLuH,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIIAIOLINE OCHOBY
JUTSI TIOHMMAaHHS CYIIHOCTH HAyYHOW KapTUHBI MHUpa, MPEICTaBIeHHsS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOIHOM CpEeaOH,
O pOJIM XMMHH B NMTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABAaTEIbHbIE MOTHUBBI, HAIPABICHHbIE Ha TMOJYYEHHUE HOBBIX 3HAaHUI IO
XAMHUH, HEOOXOAWMBIC /I OOBSCHEHHS HAOIOMAEMBIX IMPOIECCOB U SBJICHUIA,
MO3HABATEIbHOM, WH(MOPMAIIMOHHOM M YMTATEIbCKOM KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB ~ CaMOCTOSITEIbHOM  pabOThl C  Y4eOHBIMHM TEKCTaMH, CIPaBOYHOM
TUTEpaTypor,  JOCTYNMHBIMM  TEXHUYECKUMH  CPEACTBAMU  HUHPOPMAIMOHHBIX
TEXHOJIOT UM,



MHTEpeC K OOYyYeHHI0O U TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CaMO0OPa30BaHUIO, TPOCKTHON U MCCIIEI0BATEIBCKOM NeSTEIbHOCTH, K
OCO3HAHHOMY BbIOOPY HAINlpaBJIECHHOCTH U YPOBHS 00y4Y€HUs B JajdbHEHIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU YXU3HH, OTBETCTBEHHOT'O OTHOIIECHHSI K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0pOBbII 00pa3 »U3HHU, OCO3HAHUE TMOCIEACTBUA W HEMPUSITUE
BpEAHBIX  MPUBbIYEK  (yHoTpeOJeHHs  ajKorojs, HAPKOTUKOB,  KYpEHHS),
HEO0OXOIUMOCTHU COOJIIOICHHSI TIPaBUII 0€30MACHOCTH MIPU OOpAIlEHUH C XUMHYECKUMU
BEIIECTBAMU B OBITY U peaIbHOU JKU3HU;

5) TPy/10BOro BOCIIUTAHUS:

UHTEpeC K MPAKTUUYECKOMY HM3Y4YEHHMIO MpOoQeccuil U TpyAa pa3iIHMdHOro poja,
yBaXEHHE K TPYLY U pe3yibTaTaMm TPYIAOBOU NEATEIbHOCTH, B TOM YMCIIE€ Ha OCHOBE
NPUMEHEHMs MPEIMETHBIX 3HAHUM M0 XUMHH, OCO3HAHHBIM BHIOOp WHAMBUIYATHLHOU
TPACKTOPUU TMPOAODKEHHS] 00pa3oBaHMUS C Y4YETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIIHOU
npodeccuOHaIbHON JeATEeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTH
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

HKOJIOTHYECKH 1€IeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOUHUKY KU3HHU HA
3emiie, OCHOBE €€ CYIIeCTBOBaHUS, IOHUMAaHUE IIEHHOCTU 3J0POBOTO M 0€30IMaCHOTO
oOpa3za >KHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UUYECKOMY U
NICUXUYECKOMY 3JI0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJEHUs MpaBMil 0E€30MacHOro
NOBEICHUsI pU paboTe ¢ BEUIECTBAMU, a TAK)KE B CUTYAIUSAX, YIPOKAIOUIUX 370POBbIO
1 KM3HMU JIIOCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJMy4aeMble TPU HU3YYCHUH XUMHUH, IS
pelIeHus] 3a7ay, CBSI3AHHBIX C OKPYXAIOIIEH IMPUPOIHON CPEIOW, ISl MOBBIIICHUS
YPOBHS ~ JKOJOTUYECKOW  KyJIbTYpbl, OCO3HaHUS  IIOOATBHOrO  XapakrTepa
HKOJIOTHYECKUX TMpOOJIeM U TMyTed UX pPEHIeHHS MOCPEJCTBOM METOJ0B XHWMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHHUS PYKOBOACTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COIIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanpenMETHBIX pE3yJbTAaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHs OOIICHAYYHBIC MOHATHS (3aKOH, TEOPUS, MPHUHIIHII,
runoresa, Gakr, CUCTeMa, IPOLECC, SKCIEPUMEHT U JIPYTO€.), KOTOPbIE UCIOIB3YIOTCS
B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETax M IMO3BOJIAIOT HA OCHOBE 3HAHUU U3
ATUX TPEeIMETOB (OPMHUPOBATH MPECTABICHNE O IIEJIOCTHON HAYYHOU KapTUHE MUPA,
U YHHUBEpCalbHble Yy4eOHbIE JEWUCTBHUS (IMO3HABaTEJIbHbIE, KOMMYHUKATUBHBIE,
PETYISITUBHBIE),  KOTOpble  o0ecredynBaoT  (HOPMUpOBAHWE  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYLIECTBICHHUIO YUEOHOM 1EATEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHUS

ba3oBble jornueckue aAeicTBU:



YMEHHUS UCIIOTh30BaTh MPUEMBI JIOTHYECKOTO MBIIICHUS TIPH OCBOCHUH 3HAHWA:
pPacKphIBaTh CMBICT XHMHYECKHX MOHSATHN (BBIACIATh WX XapaKTEepHbIC MPHU3HAKH,
YCTaHABIMBATh B3aUMOCBSI3b C JAPYTHMH TOHSTHSIMH), HUCIIOJIL30BAaTh TMMOHATHS IS
OOBSICHCHHS OTACIBHBIX (DAKTOB W SIBICHHUH, BHIOMPATh OCHOBAHUS W KPUTEPHUH IS
KJIacCU(DHUKAIMU XUMHYECKUX BEIICCTB W XUMHYECKUX PEAKIUH, yCTaHaBJIMBATH
MIPUYUHHO-CJICICTBEHHBIEC CBSI3U MEXIYy OOBEKTaMH HM3yYCHHS, CTPOUTH JIOTHUYCCKHE
paccykiaeHusi (MHIYKTHBHBIC, NEIyKTUBHBIC, IO AaHAJIOTHH), JEJaTh BBIBOABI H
3aKIJIIOYCHUS;

yMEHHE TIPUMCHATH B TMpoIecce TO3HAaHUS TOHATHS (TPEeIMETHBIE U
METaNpeIMETHBIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJICIH, HCIIOJIB3yeMbIe B XHMHH,
IpeoOpa3oBBIBaTh IIUPOKO MPUMEHSIEMBbIC B XUMHUHU MOJCIBbHBIC TNPEIACTABICHUS —
XHMHYECKUH 3HaK (CHMMBOJI DJIEMEHTa), XuUMU4eckas ¢GopMmyla W ypaBHEHHUE
XUMHYECKOW PEaKIuu — IPH PEIICHUU yueOHO-TI03HABATEIbHBIX 33/1a4, C YYETOM ITHX
MOJICITbHBIX TIPE/ICTABJICHUHN BBISABIATh U XapaKTEPH30BATh CYIICCTBEHHBIC MPU3HAKU
U3y4aeMbIX OOBEKTOB — XHMHUYCCKHX BEIICCTB M XUMHUYECKHX PEAKIUH, BBISBIISATH
o0Ie 3aKOHOMEPHOCTH, TPUYUHHO-CIICICTBCHHBIC CBSI3W W TNPOTUBOPCUYUS B
U3y4aeMbIX TPOIECCaxX M SBICHHSIX.

BazoBble HcciienoBaTeIbcKHE TeHCTBUSA

YMCHHE UCIIOJIb30BaTh ITOCTABJICHHBIC BOMPOCHI B KAauyeCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKE B KaueCTBE OCHOBBI JJIsI (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE
NPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKIECHUM;

npuOOpeTeHne OmbiTa 10 IUIAHUPOBAHMIO, OpPraHU3allMi W TPOBEICHUIO
YUYEHUYECKUX  OKCIEPUMEHTOB, YMEHHME HaOIAaTh 3a XOJOM  MpoIlecca,
CaMOCTOSITEILHO TPOTHO3UPOBATh €ro pe3yJbTaT, (HOpMyIHpoBaTh OOOOIICHHS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OIbITa, UCCIEIOBAHUS, COCTABIATh OTYET O
poJieJIaHHON padoTe.

Pab6ora ¢ undgopmaumeii:

yMEHHE BBIOMpATh, AaHAIUM3UPOBATH U HHTEPIPETUPOBATH HHPOPMALIHIO
Pa3TUYHBIX BUIOB W (POPM MpPEACTABICHUS, TOIYy4aeMylO0 W3 PAa3HBIX HCTOYHHKOB
(Hay4yHO-TIONyJIIpHAs JIUTEpaTypa XUMHUECKOTO COJEpX aHUs, CIPABOYHBIEC MOCOOUS,
pecypcel HTepHETa), KPUTUYECKH OIICHUBATh MPOTHBOPEUUBYIO M HEIOCTOBEPHYIO
uHbOpMaIHIO;

yMEHHE TPUMEHSTh Pa3IMYHbIE METOJbI M 3alpOoChl MpPH TOUCKE W OTOOpE
uH(OPMAITIHN ¥ COOTBETCTBYIONIUX JIAHHBIX, HEOOXOAMMBIX JJISI BBIMIOJTHEHUS yIeOHBIX
M TI03HABATENbHBIX 3aj7[a4 OINPEACIEHHOTO THIA, MPUOOpPETEHHUE OMbITa B OOJIACTH
WCIIOJIb30BaHUSl  WH(MOPMAIIMOHHO-KOMMYHUKATHUBHBIX ~ TEXHOJIOTHUH,  OBIIAJIEHUE
KyJIbTypOW  aKTUBHOTO  WCIIOJNIb30BAaHHUSI  PA3JIMYHBIX  TOWCKOBBIX  CHCTEM,
CaMOCTOSITETILHO BHIOWPATh ONTUMANBHYIO (OpMY TpencTaBieHUs HHGOPMAIMHA U
WJUTIOCTPUPOBATH peIIaeMbIe 3a/1a4l HECJIOKHBIMU CXEMaMU, THarpaMMaMu, IPYTUMHU
dbopmamu rpadUKu U UX KOMOMHAIUAMU;



YMEHHE WCIIOJNB30BaTh H  aHAJIM3UPOBaTh B  Ipolecce y4eOHOW |
MCCJICIOBATEILCKON NIEATELHOCTH WH(MOPMAIIMI0O O BIHUSHUU TPOMBIIIICHHOCTH,
CEJIbCKOTO XO3SIMICTBA M TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH MPUPOTHON CPEJIbI.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

yMEHUS 3aJlaBaTh BOMPOCH! (B XOJie AMayiora W (WIM) AUCKYCCUM) MO CYIIECTBY
o0cyxmaeMoi TeMbl, POPMYIHPOBATH CBOU MPEIJIOKECHHUS OTHOCUTEITHLHO BBITOTHCHUS
MPEIOKEHHOW 3a/1a4u;

YMEHHS TIPEJICTABIIATh MOJYYCHHBIC PE3YIIbTaThl TTO3HABATEIBLHOMN JESITCIEHOCTH
B YCTHBIX W NMUCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIMIO PE3YJIbTATOB BBITTOJTHCHHS
XUMHUYECKOTO JKClepuMeHTa (1abopaTOpHOro OmMbITa, Ja00paTOpHOM pPadOTHI TIO
MCCIIEJIOBAHUIO CBOMCTB BEIIECTB, YUSOHOT'O MMPOEKTA);

YMEHHS y4eOHOTrO COTPYIHHUYECTBA CO CBEPCTHHKAMHW B  COBMECTHOM
MO3HABATEILHON M HMCCIICIOBATEIIBCKOM JCSITCIIBHOCTH TIPH PEIICHUU BO3HUKAIOITUX
npoOJieM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTIIACOBaHUS MO3UIUH (00CYKIACHHUS,
OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMbI», KOODPJWHAIMS COBMECTHBIX JICHCTBH,
OTIpEJICIICHIE KPUTEPUEB I10 OIICHKE KaYeCTBA BHITIOJHEHHON paOOTHI U APYTHE).

PeryisiTuBHBIE YHHBeEPCAIbHBIE YUeOHbIE eiicTBUSI:

YMEHHE CaMOCTOSTCIIbHO OIpPEACHATh IIEH JCATCIBHOCTH, ILIAHUPOBATH,
OCYIICCTBIISATh, KOHTPOJHPOBaTh M TIPH HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO
NeATeNIbHOCTh, BbIOMpaTh Haunbojee 3¢p(EKTUBHBIC CIOCOOBI pelIeHHs] YYeOHBIX H
MO3HABAaTEIbHBIX  3a7la4, CaMOCTOATEIbHO COCTABIATh WM  KOPPEKTUPOBATH
NPEIJIOKEHHBIN aNTOpUTM JIEUCTBUI TP BBHITOJIHEHUH 33JJaHUi C YYETOM MOJTyUYEHHUS
HOBBIX 3HAHUN 00 HU3y4aeMbIX OOBEKTaX — BEHIECTBAX W pEaAKIMSIX, OLIEHUBATH
COOTBETCTBHE TOJTYYEHHOTO pe3yJbTaTa 3asiBICHHOW I€JH, YMEHHE HCIOJIb30BaTh U
aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIOBUU 3aJaHUH.

HNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3yabTaToOB IO OCBOSHUIO 00S3aTEIILHOTO COJIEPIKAHMS,
YCTaHOBJICHHOTO JJaHHOU (henepanbHOl pabodeli MporpaMMoi, BBIJCISIOT: OCBOCHHBIE
00y4JaroImuUMHCsl HayYHbIC 3HAHUS, YMEHHUSI U CIIOCOOBI ICHCTBUH, crieliu(UIeCKue s
MPEeIMETHON 00JacTH «XUMUS», BUABI ACATEIBHOCTH TI0 MOJYYSHUIO HOBOTO 3HAHUS,
€ro HMHTepIpeTaIuu, NpeoOpa3oBaHUI0 W TMPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U
HOBBIX CUTYaIIHSIX.

K xonmy obydenus B 8 kiiacce mpeaMeTHbIC pe3yibTaThl HA 0Aa30BOM YpPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e DPACKPBIBATh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSTHH: aTOM, MOJEKYa,
XAMHYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECh
(omHOpOMHASsT W HEOJAHOPOJIHAS), BAJCHTHOCTh, OTHOCHUTENbHAS aTOMHAs H
MOJICKYJISipHasi Macca, KOJMYECTBO BEIIECTBa, MOJIb, MOJIIpHAs Macca,
MaccoBas JOJII XMMHYECKOTO 3JIEMEHTa B COCIWHEHWH, MOJSAPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHWE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTECTICHb
OKHUCJICHHSI, XHMHYECKasi peaKmus, KiIacCHu(DUKAIUs peaKkmuii: peakiuu



COEIMHEHHUS, PEaKLUU Pa3J0KEHUs, PEaKlUUU 3aMEIlEeHHs], peaklul oOMeHa,
9K30- M SHAOTEPMUYECKUE PEAKINH, TEIIOBOM 3P(PEKT peakuuu, sApo aToma,
AJIIEKTPOHHBIN CJIOW aroma, aroMHasi opOuTanb, paJHyC aromMa, XUMHUYECKas
CBA3b, IIOJISIDHAs W HEMOJSIpHAs KOBAJICHTHAs CBA3b, MOHHAs CBA3b, WOH,
KaTUOH, AaHUOH, pacTBOp, MaccoBas JOJs BemlecTBa (MpPOLEHTHas
KOHIEHTpALMsI) B paCTBOPE;

 WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATHUN U NPUMEHATH
9TH MOHATHUSA NPU ONMUCAHUY BEILECTB U UX MPEBPALLICHU;

* CIIOJIb30BaTh XUMHMUYECKYIO CHUMBOJIMKY JJIi COCTaBJICHUS (DOPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

e OIIPENIETSATh BAJEHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApHBIX COEJUHEHUSX,
CTENIeHb OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COCUHEHUSAX, MPUHAIIEKHOCTh
BEUIECTB K ONpeAeiIEHHOMY KJIAcCy COEIWHEHUH 1o QopMmynaM, BH]
XUMHYECKOM  CBSI3M  (KOB&JIGHTHAasT M  HWOHHAs) B  HEOPraHUYECKUX
COEMHEHUSAX;

epackpbiBaTh cmbica  llepmommueckoro 3akona J[. W. Menneneena:
JEMOHCTPUPOBaTh MOHUMAHHME MEPUOJUYECKON 3aBUCUMOCTH  CBOMCTB
XUMUYECKUX JJIEMEHTOB OT HX IMOJOXKeHus B llepuonnueckoil cucreme,
3aKOHOB COXpPAaHEHHMS MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHs], 3aKOHa ABOTa/IpO;

¢ OITUCHIBATh M XapaKTepU30BaTh TaOIMUHYIO GopMy [leproauyeckoit cucTemsl
XUMUYECKUX BJEMEHTOB: pa3inyaTh NOHATUS «rjaBHas mnoxarpynna (A-
rpynmna)» u «mobounas noarpynna (b-rpymnmna)y, Maibie U 60JIbIINE MTEPUOIBI,
COOTHOCHTH 00O3HA4YeHHs, KOTOphle MMEIOTcs B Tabnuie «llepuogmyeckas
cucrema xumuueckux odiemeHtoB JI. WM. Menneneesa» ¢ 4ucCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XHUMHUYECKUX 3JIEMEHTOB (COCTaB H
3apsn sapa, 0011Iee YUCI0 AIEKTPOHOB U PACIIPEICIICHUE X M0 3JIEKTPOHHBIM
CJI0SIM);

e KIJaCCU(UIIMPOBATh XUMHUYECKHE JJIEMEHThl, HEOPraHWYECKHE BEIECTBa,
XUMHUYECKUE peakuuu (IO YHCIy M COCTaBy Y4YaCTBYIOIIUX B PEaKLHU
BEIIECTB, M0 TEIII0OBOMY 3D PeKTy);

e XapaKTepH30BaTh (ONMMCHIBATH) OOILIME XUMHYECKHE CBOMCTBa BELIECTB
Pa3JIMYHBIX KJIACCOB, IIOATBEpXKIAs OIMCAHWE IPUMEPAMU MOJEKYISAPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

* IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KAa4E€CTBEHHOIO
COCTaBa, BO3MOYKHOCTU NIPOTEKaHNs XMMUYECKUX IIPEBPALICHUN B PA3IMYHBIX
YCIIOBUSIX;

* BBIYNCIIATh OTHOCHUTENIBHYI0 MOJIEKYJISPHYI0 M MOJIIPHYIO MacChl BEILECTB,
MacCoOBYK [JOJIFO XHMHYECKOIO 3JIeMEHTa 10 (opmyse COEAUHEHMS,
MAacCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MPOBOAUTH PACUYETHI IO YPABHEHUIO
XUMHUYECKOU pEaKInuH;



e IPUMEHSITh OCHOBHBIE OIEPALIMM MBICIUTEIBHON NESITEIbHOCTH — aHAIU3 H
CUHTE3, CpaBHEHHE, 0000IIeHNe, CHUCTeMaTU3aluio, KIacCU(PUKALUIO,
BBISIBJICHUE TPUYUHHO--CIEACTBEHHBIX CBS3€M — I H3YyYEHUS CBOIWCTB
BEILIECTB U XMMUYECKUX PEAKIIHI, €CTECTBEHHO-HAYUYHbIE METO/Ibl TO3HAHUS —
HaOI0JIeHUe, HW3MEpEeHue, MOJEIUPOBaHUE, OHKCIEPUMEHT (peajbHbId U
MBICJICHHBIN );

e CIICZIOBATh MpaBWJaM IOJb30BAHUS XMUMHYECKOM MOCYI0M U 1a00paToOpHBIM
obopyloBaHMEM, a TakXke TMpaBuiaM oOpallleHuss ¢ BellecTBaMU B
COOTBETCTBUM C MHCTPYKIUSIMU TIO BBITIOTHEHHUIO JTA0OPATOPHBIX XUMUUYECKUX
OTIBITOB IO TOJIYYEHHUIO U COOMpPAHHUIO ra3000pa3HbIX BEHIECTB (BOAOPOJA U
KHUCJIOPOJIa), TMPUTOTOBJICHUIO PACTBOPOB C OMpPEACIEHHON MacCOBOM JoJiei
pacTBOPEHHOIO  BENIECTBAa, IUIAHUPOBATH M MPOBOJUTH XUMHUYECKHUE
SKCIEPUMEHTHI MO pPACHO3HABAHUIO PACTBOPOB IIEIOYEH U KHUCIOT C
MOMOIIIBIO0 UHJIUKATOPOB (JTaKMycC, peHoN(TaTenH, METUJIOPAHX U IAPYTHE).

K xoniy oOyuenus B 9 kJjacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMECHUM:

e PACKPBIBATh CMBIC]T OCHOBHBIX XUMHUYECKUX MOHSITUNA: XMMHUUYECKUM DJIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTUOH, AaHUOH, WPOCTOE BEIIECTBO, CIIOXKHOE
BEILIECTBO, BAJEHTHOCTb, JJICKTPOOTPULATEIHHOCTh, CTENEHb OKHUCICHUS,
XUMHUYECKasi peaklus, XUMUYecKasl CBs3b, TEIJIOBOW 3(PPeKT peakuuu, MoJib,
MOJISIPHBIN 00BEM, pacTBop, ANEKTPOJIUTHI, HE3JIEKTPOJIUTHI,
ANEKTPOIUTHYECKAsT JUCCOLMAIINS, PEAKIIM MOHHOTO OOMEHa, KaTaiu3aTop,
XUMHYECKOE€  paBHOBecHe, OOpaTUMble U  HEOOpaTUMBIE  pEaKIuH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKI[UU, OKUCIUTEIb, BOCCTAHOBUTEID,
OKHUCJICHHE W BOCCTAHOBIIGHHE, aJIOTPOMNUs, amM(pOTEPHOCTh, XUMHUYECKas
CBA3b (KOBAJIECHTHAsl, MOHHAs, METAJUIMYECKAs), KpUCTAJNINUECKas pemeTka,
KOpPpO3Usl METAJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOW PpPEAKUUU, MPEIEIbHO
nonyctuMast konuentpanusa [/IK BemecTsa;

 WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATHI U MPUMEHATH
AT MOHATHUA MPU OMKUCAHUY BEIIECTB U UX MPEBPALLICHUII;

* CTIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIHUKY JJIsI COCTAaBICHUS (DOPMYJ BEIIECTB H
YPaBHEHUN XHUMUYECKUX PEAKIUN;

* OIIPENICIISITh BAJICHTHOCTh M CTEIEHb OKUCJICHUS XUMHUUYECKHUX DJIEMEHTOB B
COCMHEHUSAX  PA3IMYHOTO  COCTaBa, IPUHAMICKHOCTh  BEHIECTB K
OTpEeNICIEHHOMY KJIACCY COCAMHEHHM 10 (OopMyiaMm, BUJ XUMUYECKON CBS3U
(KOBaJI€HTHAsl, MOHHAsl, META/NIMYECKas) B HEOPraHUYECKUX COCJAUHEHUSX,
3aps]l MOHA 10 XUMHUYECKON (hOopMyIie, XapakTep Cpebl B BOAHBIX pacTBOpax
HEOPraHWYECKNUX COCIMHEHHM, TUIl KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO
BEILIECTBA;

epackpeiBaTh cmbica [lepuommueckoro 3axkona JI. WM. Menneneesa wu
JEMOHCTPUPOBaTh €r0 IMOHUMAaHHWE: OINHChIBAaTh M  XapaKTepHU30BaTh



Tabinunyto Qopmy Ileproguyeckoil CHCTEMBl XUMHUYECKUX DIIEMEHTOB:
paznuyarh MOHATUS «JIaBHas mnoArpynna (A-rpymma)» U  «modoyHas
noarpynna (b-rpynma)», wManble W OONBIIME TEPUOJbI, COOTHOCHUTH
0003HayYeHus, KOTOPbIE UMEIOTCS B MEPUOJUYECKON TaOIMUIE, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHSI aTOMOB XHMHYECKHUX DJJIEMEHTOB (COCTaB H
3aps] sipa, 00I1ee YUCIIO IEKTPOHOB U PACHpPECNICHUE UX MO ANEKTPOHHBIM
CJI0sIM), OOBACHATH 00I1IME 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB 3JIEMEHTOB
U UX COCIUWHEHUH B TMpelerax MayblX MEpUOIOB M TJIABHBIX MOJATPYII C
YYETOM CTPOEHUS UX ATOMOB;

e KJIACCU(PUIIMPOBATh XUMHUYECKHUE DIIEMEHTHI, HEOPraHMYECKHE BEIleCTBa,
XUMHYECKUE peakuuud (M0 YHMCIy M COCTaBy YYAaCTBYIOIIMX B pEaKIUU
BEUIECTB, MO TEIIOBOMY 3(P(EKTy, MO U3MEHEHHMIO CTENEHEH OKUCICHUS
XUMHYECKUX JIEMEHTOB);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME U ceUPUIECKNEe XUMUYECKHUE CBOMCTBA
OPOCTBIX U CIOXHBIX BEHIECTB, TOJTBEPKAasl OIUCAHUE MpUMEpPaMu
MOJIEKYJISIDHBIX ¥ HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIHUX XHMHUYECKUX
pEaKLHnii;

* COCTaBJISITh YPaBHEHUS 3JEKTPOJUTUUYECKON JUCCOLMAIIMM KUCIIOT, IIeJoueh U
coJiei, TIOJHbIE U COKpalll€HHbIE YpaBHEHHUS peaklUuid HOHHOro OOMeHa,
YpaBHEHHsSI peaKkiuii, MOATBEPKIAIONINX CYIIIECTBOBAHUE T€HETUUECKOUN CBS3U
MEX/1y BEIIECTBAMHU Pa3INYHbIX KJIaCCOB;

e PACKpBIBaTh CYIIHOCTh OKHUCJIMUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEaKIHid
MIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOIO OajaHca 3TUX PeaKInii;

o IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXHOCTU TPOTEKAHUS XUMHUYECKUX TMPEBpaAlIeHU B  Pa3IMUHBIX
YCIOBUSX;

 BBIYUCIIATH OTHOCUTEJIBHYI0 MOJIEKYJSIPHYIO UM MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XHMHYECKOTO dJeMeHTa 1o (opMmyie COCAMHEHHS,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, MPOBOAUTH PACUYETHI IO YPaBHEHHIO
XUMHUYECKOU pEaKIUH;

e cOOMIONATh MpaBUia MOJb30BAHUS XUMHUYECKOM MOCYI0M M J1aOOpaTOpHBIM
00opy1I0BaHUEM, a TAKXKE MpaBUiIa OOPaLICHUS C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIUSMHU IO BBIIIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB IO
MOJYYEHHUIO U COOMPaHHIO Ta3000pa3HbIX BEUIECTB (AMMMAaKa M YTJIEKHCIOTO
rasa);

* [IPOBOJIUTh PEAKLNH, MOITBEPKAAIONIME KAYECTBEHHBIM COCTaB pa3IM4HbIX
BEUIECTB: PACIO3HABATh OIBITHBIM IYTEM XJIOpHUI-, OpOMUA-, HOAMI-,
kapOonat-, Qocdar-, cuiaHKar-, Ccyab}ar-, THAPOKCHUI-HUOHBI, KATHOHBI
aMMOHHSA ¥ HOHBl HM3yYCHHBIX META/NIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILECTB;



e IPUMEHSATH OCHOBHBIC OINEPAIMH MBICITHTEILHON NEATeIbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHE, 0000IIEeHHEe, CHUCTEeMAaTU3AINI0, BBISBICHUE MPUUYUHHO-
CIICICTBCHHBIX CBSI3€d — IS WM3YYCHUS CBOMCTB BEIMIECTB M XHUMHYCCKUX
peaknuii, eCTEeCTBEHHO-HAyYHbIE METOJBl TIO3HAHUSA — HAOIOJICHHE,
U3MEPEHHUE, MOJICIIUPOBAHKE, YKCIIEPUMEHT (peabHbIN U MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanuecTBo 4acon
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIE (LI (PPOBbBIE)
KonTtpoibHbie IIpakTH4eckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubnuotexa [JOK
' IIPAKTHYECKON IEATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [IOK
' 00 okcHax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonstue 06 bu6mmoreka [IOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Pasnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I. . MengeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

3.1

[Iepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema

7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
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XUMUYeCcKuX dneMeHToB 1. Y.
Memnpene-eBa. CTpoeHue aroma

XUMHYECKAA CBA3b.

3.2 OKHUCIUTEIBHO- 8 bubnmorera [TOK
https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCJIbHBIC PCAKIINN
bubmnoreka [IOK
Hroro mo pasaery 15 https://m.edsocla_.[ ru/7f41837c
PesepBHOE BpeMms 3 bubmorexa HOK
https://m.edso00.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KNIACC
KoanuyecTBo 4acos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl

1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c

2 [ToHsaTHE 0O METOIaX MO3HAHUSA B XUMUHU 1 bubmorexa HOK

A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl
3 B JIaOOPATOPHH U MPUEMBI OOpaIlleHHSs C 1 bubmorexa OK
patop P patll https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM)

4 Yuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2 «PazneneHue

5 cMmecelt (Ha mpuMepe OYMCTKY MTOBAPEHHOM 1 Bubmmorexa [JOK

puMep P https://m.edsoo.ru/ff0d28c8
COJIH )»
bu6mmoreka [JOK
6 A 1
TOMBI H MOJICKYIIH https://m.edsoo.ru/ff0d2a6¢c

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubmuoreka [JOK
XHMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThle U clI0KHBIC BElIECTBA 1 bubmmorexa [IOK

P B https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmorexa HOK

YP v https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSIHCTBA COCTaBa BEIIECTB. BuG OK

10 Xumnueckas popmyia. BareHTHOCTh aTOMOB 1 nommorexa L

XUMHWYCCKUX JJICMCHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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1 OTtHocuTeNbHAs aTOMHAsI Macca. bubmmoreka [JOK
OTtHocuTenbHAasE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XMMHAYECKOTO 3JIEMEHTA B bubmuoreka [JOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuecTtBo BemecTBa. Mosib. MossipHast bubnuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bu6mmoreka [{OK
XHUMHUYECKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI MPOTEKAHUS bubnnorexa [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUS MaCCHI BEIIECTB. bubmuorexa [JOK
XHWMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
17 Beruncnenus koandecTBa, MacChl BEIIECTBA 110 bu6moreka [IOK
YPABHEHUSAM XUMHUUYECKHUX PEAKIUN https://m.edsoo.ru/ff0d5708
Kiaccndukanus XuMuuecknx peakiuim
18 (coe I/H?;Hmu a3JI0’KCHUSI sal\I:e eHHI/ISI bubmmorexa [OK
A - P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneauct. O600IeHNE 1 Bubmmorexa LIOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3allus 3HaHUH
Kontponbnas padorta Nel o reme «Bemiecta bubnunoreka [JOK
20
Y XUMHYECKUE PEAKIIUN) https://m.edsoo.ru/ff0d4290
Bosnyx — cmech razos. CocTaB Bo3ayxa.
21 Kncizxo — 3JIEMEHT U TIPOCTOE Beﬂy;(CTBO bubmmorexa [JOK
oA P B ' https://m.edsoo.ru/ff0d448e
O30H
duznyeckue U XUMHYECKHUEe CBOICTBA
22 KHCIopoa (peakiuu OKUCICHUS, TOPEHHE) Bubmmorexa LIOK
POXia \pea > TP ' https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcuaax
23 Crioco6bl MosTyyeHHst KUCI0poa B bubnuoreka [IOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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nabopaTopuu U MIPOMBIIIUICHHOCTH.
IIpumeHeHue kucnopoaa

https://m.edsoo.ru/ff0d497a

TemmoBoit 3¢ (hekT XUMHUECKON peaKInu,

bubmuoreka [JOK

24
MOHATHE O TEPMOXUMHUYICCKOM YPaBHEHUH, httos://m.edsoo.ru/ff0d4790
9K30- ¥ HJOTEPMHUICCKHIX PEaAKIIHIX
TormuBo (HedTh, YrOIb U METaH).
25 3ar HSHe}EI/qu];OS . a, ClIOCOOBI iro brbamorexa LOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
[IpaxTueckas padota Ne 3 o Teme
26 «ITonyuenne u cobupanue KACIopoaa bubnmorexa LOK
i . P poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE ero CBOHCTBY
97 Bonopox — aneMeHT U MpoCTOe BEIIECTBO. bubnuoreka [IOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 I1
OFPITHE O KHCIOTax 1 colix https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHust BOA0Opoaa B bubnuoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckast padota Ne 4 o Teme
31 «ITonmyuenue u coOupanue BoI0poIa bubmorexa HOK
i N p AOPOaa, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €ro CBOMCTBY
N bubnuoreka [JOK
32 M i 00 .3 A
OIUIPHEBIH ODBOM T30B. JAROH ABOTAAPO https://m.edsoo.ru/ff0d542e
Berurcnenus 00bEMa, KOJIMUECTBA BEIIECTBA
33 ra3a 1o ero U3BeCTHOMY KOJINYECTB bubmmorexa [IOK
. y y https://m.edsoo.ru/ff0d55a0
BEIECTBA W 00BEMY
34 Brruncnenus 005EMOB ra3oB M0 ypaBHEHHIO bubnuoreka [JOK

pCaKkiuu Ha OCHOBC 3aKOHa 00BEMHBIX

https://m.edsoo.ru/ff0d5708
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OTHOIIEHU Ta30B

35 dusuyeckre U XUMHUYECKUE CBOMCTBA BOIbI buGnnorexa [IOK
https://m.edsoo.ru/ff0d587a
bubmmoreka [{OK

36 C i. 11 0

octaB ocHoBaHu. [loHsTHE 00 MHAUKATOPAX httos://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIe U
37 HEHACBIIIEHHbIE PaCTBOPBI. MaccoBas 107s bubmorexa LHOK
P PPl https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOpE
[IpaxTnueckas padota Ne 5 o Teme
38 «[IpuroToBiieHrEe PACTBOPOB C ONPEACTEHHOM bubmorexa HOK
P . . P p P https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIei paCTBOPEHHOTO BEIIECTBA»
39 KonTponbnas pabora Ne2 no teme bubnuoreka [JOK
«Kucnmopoa. Bomopona. Boma» https://m.edso0.ru/ff0d6342
40 Oxkcuapl: cocTaB, KiaccuduKaus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosnydyenne u XMMHUYECKUE CBOIMCTBA
41 KHCJIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX bubmorexa IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoOBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydenune u XuMHUYECKUE CBOMCTBA bubnuoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocraB, knaccudukanms, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XuMU4YeCKHe CBOMCTBA KUCIIOT bubmmorexa [IOK
i https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIIATypa, CoCOObI bubnunoreka [JOK
MOJIYy4YECHUS, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
47 IIpaktuyeckas pabora Ne 6. Pemenue bubnuorexa [IOK
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OKCIICPUMCHTAJIbHBIX 3aJ]a4 10 TCMC
«OCHOBHBIC KIIACCHI HCOPTaHNYCCKUX

https://m.edsoo.ru/00ad9b7c

COCIUHEHUI)Y
48 ['eHeTnueckas cBsi3b MEXKY KJacCaMHu bubnuorexa [JOK
HEOPraHUYECKUX COCAUHEHUIN https://m.edsoo.ru/00ad9a50
bubmmoreka [{OK
49 O0001Ienne ¥ cucTeMaTH3anys 3HaHAN
m 8 https://m.edso0.ru/00ad9cb?2
50 KonTponsnas padora Ne3 no teme "OcHOBHbIE bubnuorexa [JOK
KJIaCChl HEOPTaHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbIe MOTBITKA KIIACCU(PUKAITUN
51 XUMHYECKHX dieMeHTOB. IlonsaTue o rpymmax bubnmorexa LHOK
’ Pyl https://m.edsoo.ru/00ad9ffa
CXOHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
bu6moreka [IOK
52 cUcTeMa XUMUYECKUX 35ieMeHToB [I. 1.
https://m.edsoo.ru/00ada52c
Meunneneena
53 Ilepuoasl, rpyIIIbL, TOATPYIIIIEI bubmorexa LOK
p > TPYIIIBL, pyn https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubmuorexa [JOK
M3oTtomsr https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB
55 anemeHToB Ilepuomnueckoit cucremsr [1. 1 Eubmorexa HOK
p o https://m.edsoo.ru/00ada6hbc
Meunpeneena
XapakTepucTHKa XUMHUYECKOTO 2JIEMEHTA I10
56 ero noaoxeHuro B Ilepuoanueckoit cucreme bubmorexa LIOK
pHOA https://m.edsoo.ru/00ada824
J. 1. MeHnaeneeBa
3nauenue [lepnoanueckoro 3akoHa Jist
57 a3BUTHS HAyKu U npakTtuku. J[. bubmotera [JOK
p Y . p N A https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, TIEIaror U rpaKIaHIH
bu6mmoreka [JOK
58 DNEeKTPOOTPULIATEIHHOCTh ATOMOB

https://m.edsoo.ru/00adaab8
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XUMHWYCCKHUX 3JICMCHTOB

bubmuoreka [JOK
59 Hormas xumireckas coasb 1 https:// m.edso<])_.[ ru/0OOadac34
60 KoBaneHnTHas moJyisipHasi XkMU4eCKas CBSI3b 1 Bubnnorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJsipHas XMMUYECKas CBSI3b 1 bubnuorexa LIOK
https://m.edsoo.ru/00adaab9
bubmmoreka [IOK
62 Crenery oxHCIeHuA 1 https:// m.edSO(I)_.[ ru/00adae28
63 OKHCIUTENTEHO-BOCCTAHOBUTEILHBIC PEAKITIHI 1 bubnuorexa LIOK
https://m.edso00.ru/00adb076
bu6moreka [IOK
64 OKHCIUTETN U BOCCTAHOBUTEN 1 https:// m.edsoc&.I ru/00adb076
65 Kontponbras padota Ne4 o reme «CtpoeHue 1 bubmuorexa [JOK
aToMa. XUMHUYECKasi CBSI3b» https://m.edso0.ru/00adb486
66 Peseprubiit ypok. O6001meHNEe 1 1 bubnuoreka [IOK
cUCTEMAaTU3aIys 3HaHUI https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUcTeMaTU3aIys 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBubIit ypok. O6001IeHNE 1 1 bubnunoreka [JOK
cUcTeMaTU3aIys 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Iepuoanueckunt 3axoH. [lepuoanueckas
bubmmoreka [{OK
1 cucTeMa XMMHYEeCKuX 3yiemMeHToB JI. W. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 bubmorexa HOK
https://m.edso0.ru/00adb6b6
MepUOIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHMYECKHNX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xuMrueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padota Nel o teme

5 «IToBTOpEHUe U yriyOneHne 3HaHUM 1 1
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiaccay

6 Kiaccudukanus XuMu4ecKuX peakiui 1mo 1 bubnmuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHUYECKOH PEaKIUH.

bubnuoreka [JOK
7 [ToHATHE O TOMOTEHHBIX M T€TEPOTECHHBIX 1
https://m.edsoo.ru/00adbe9a
peaKImsIX
[ToHATHE O XMMHUYECKOM PaBHOBECHH.

3 @®akTOpbl, BIUAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK
XUMHUUYECKOM PEaKIUU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS

9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubnmuoreka [JOK

peaxiuu

https://m.edsoo.ru/00adcade
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10 Teopus 31eKTPOIUTUUECKON AUCCOLUALIMH. bubmuorexa [IOK
CunbHbIe U crtadble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 HMounrle ypaBHeHUs peakuii buGnnorexa [IOK

yp p https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIIOT U OCHOBAHUN
12 B CBETE IIPEACTABICHUI 00 bubnmorexa LHOK
P . https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUICCKON TUCCOITUAITTU
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 NPEACTABIEHNUH 00 DIIEKTPOIUTHUECKOMN bubmmorexa [TOK
p p https://m.edso0.ru/00add8b2
IHUCCOIMAIAT
bubmmoreka [{OK
14 ITonsaTrre o TuapoIN3E COIEH
P https://m.edso0.ru/00add9d4
bu6moreka [IOK
15 O000111eH1E U CUCTEMATH3ALMS 3HAHUI
m & https://m.edsoo.ru/00addd12

16 [Ipaktuueckas padota Ne 1. «Pemenne bubnuoreka [IOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTtponbHas padota Ne2 o teme

17 «DNEKTPOIIUTUYUECKAS JUCCOLIHMALIUS bubmiorexa HOK

p a HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)

18 OO6mrast XxapaKTepUCTHKA FaJIOTeHOB. bubnuoreka [JOK
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComsiHast KUCIIOTa,

. bubnuoreka [JOK
19 XMUMHYECKHE CBOMCTBA, MOJIyUYeHUE,
https://m.edso0.ru/00ade104
MIPUMEHCHHE
ITpaxtryeckas padora Ne 2 o Teme
20 «II])on eHuE colijoﬁ KUCJIOTBI, U3YYEHHUE €€ bubmiorexa LIOK
N ya - 1Y https://m.edsoo.ru/00ade348
CBOMCTB»
Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX
N bubmuoreka [JOK
21 peaxiui, eciu OJUH U3 PeareHTOB JaH B

U30BITKE

https://m.edsoo.ru/00ade488
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OO0mas xapaktepuctuka 3neMeHToB VIA-

bubmuoreka [JOK

22
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOTU(MUKAIIUNA CEPHIL.

23 Haxoncll[eHHe cephl H(beé COGIII/IHCI:{I/IIZ B buGnuorexa [IOK

p ’ https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKUE CBOMCTBA CePhI

24 CepoBonopo, cTpoeHue, Pu3nyecKue u bubnuorexa [JOK
XMMUYECKUE CBOWCTBA https://m.edso0.ru/00ade802

o5 Oxcunpl cepol. CepHast KUCIIOTa, GU3HIECKUE bubnuoreka [JOK
U XMMUYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XHWMHUYECKUE PEAKIUH, JIEKAIE B OCHOBE

26 MIPOMBIIIIJIEHHOTO CIIOC00a MOTy4yeHust bubnuoreka [IOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY)KaroILEen Cpeibl COCTUHEHUSIMH CEPbI

97 Brruncinenne MaccoBOU JTIOJIH BEIXOJA bu6moreka [IOK
MPOJIyKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka 3J1eMeHToB VA-

28 TPYIIIBL. A30T, paCIPOCTPaHEHUE B IIPUPOIC bubmorexa TOK

PYHIIBL - pactipoctp . PHPOJIE, https://m.edsoo.ru/00adeeca6
(buznyueckrue U XMMHUYECKUE CBOMCTBA

29 AMMHaK, ero pu3ndecKkue U XUMUIECKUE bubnuoreka [JOK
CBOICTBA, MOJTYyYEHUE U TPUMEHEHHUE https://m.edso0.ru/00adf004
[IpakTrueckast pabota Ne 3 o Teme

30 «[lonydyeHne aMmMuaka, U3yueHUeE ero bubmmorexa [IOK

. v > 133 https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ pusndeckue u bubnnoreka [JOK
XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHUS

39 B KaueCTBE MUHEPAJIbHBIX Y100pEHUH. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsI3HEHUE OKPYXKaIOLIEen https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHUSAMHU a30Ta

33 ®ocdop. Oxenn pocdopa (V) u pochopnas bubnuorexa [IOK
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KHCIIOTA, (U3NYECKHE U XUMHUECKUE
CBOMCTBA, MTOJIy4CHUE

https://m.edsoo.ru/00adf68a

Hcnons3oBanue GochaToB B KauecTBE

34 MUHEpaJIbHbIX y100peHuil. 3arps3HeHue Bubmmorexa LIOK
. https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenpl hochaTamu
35 Yrunepon, pacupoCcTpaHEeHHE B IIPUPOJE, bubnuorexa [JOK
(bu3HUecKre U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoja, ux Gpusudeckue u
36 XUMHYECKHE CBOMCTBA. IKOJIOTHICCKUE bubmmoreka [{OK
po0sIeMBbl, CBSI3aHHBIE C OKCHJIOM YIilepoJa https://m.edsoo.ru/00adfebe
(V)
N bubmuorexa [JOK
37 YTOmbHas KHCTOTA it € con https://m.edsoo.ru/00ae006¢c
[IpakTnueckas padota Ne 4 o Teme
38 "[Tomyuenue yriaekucioro rasa. bubmorexa [OK
https://m.edsoo.ru/00ae027e
KadgectBennas peaxius Ha kapOoHaT-HOH"
39 [TepBoHauanbHBIEC MOHATHS 00 OPTAHUIECKUX bubnuoreka [IOK
BEIIECTBAX KaK O COCIMHEHUAX YIiIepoaa https://m.edsoo.ru/00ae054e
40 Kpemuwuii u ero coenuHeHus Eubmaorexa HOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Permenue
41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubmorexa HOK
. https://m.edsoo.ru/00ae0bf2
«Baxxneliue HeMeTauIbl U UX COSAUHEHUS»
42 KonTtponsnas pabora Ne3 mo teme bubnnoreka [JOK
«Baxueime HeMeTaUIbI U UX COCIUHEHU https://m.edso0.ru/00ae0el8
OO01as XxapakTepUCTUKA XUMUYECKHIX
43 3JIEMEHTOB — MeETaJuIoB. MeTramnueckas bubnunoreka [JOK
CBSA3b U METAJUIMYECKask KPUCTAIUIMYECKAst https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOKNCTBAa METAIIOB
44 XUMHYECKHE CBOMCTBA METAJIJIOB. bu6nmoreka [JOK
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DNEKTPOXUMHUYECKUN Psijl HAIIPSDKEHUI
METaJIOB

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

OOm1re cnocoObl MOTyYeHUsT METAIIIOB.
CrutaBel. Beryuciienust mmo YpPaBHCHUAM

bu6mmoreka [{OK

45
XUMUYECKUX PEAKLUH, €CIIU OJIUH U3 https://m.edso0.ru/00ae1156
peareHTOB COJIEPKUT MPUMECH
bu6mmoreka [{OK
46 IT
OHATHE O KOPPOIHI METAILIOB https://m.edso0.ru/00ae1278
bubmmoreka [{OK
47
Llenotrere MeTas! https://m.edso0.ru/00ael14b2
48 OKCHIBI U THAPOKCUIBI HATPUS U KaJIUS bubnmorexa LOK
g P g p https://m.edso0.ru/00ael4b2
49 [[ler0uHO3EMENBHBIE METAIUTBI — KAJTBLIHN 1 bubmuorexa [JOK
Maraui https://m.edso0.ru/00ael15e8
50 Baxkueiine coe JUHEHUS KAJIbIIUS bubmmorexa [TOK
g H https://m.edso0.ru/00ael5e8
51 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
bu6mmoreka [IOK
52 Ké OBl €6
€CTKOCTb BOJIBI M CITOCOOBI €€ yCTpaHeHUs httos://m.edsoo.ru/00ae1886
53 [IpakTuueckast pabota Ne 6 o Teme bubnuoreka [JOK
"YKEcTKOCTh BOJIBI M METO/BI €€ yCTpaHEHUs " https://m.edsoo.ru/00aelae8
bu6mmoreka [JOK
54 An %
FOMIHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnunoreka [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 XK
eIeso https://m.edso0.ru/00ae1d86
57 Oxcuppl, THAPOKCH B U conu xkene3a (1) u bubnmuoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
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[Ipaktuyeckas padora Ne 7. Pemenue

59 IKCMIEPUMEHTAIBHBIX 33124 TI0 TEME 1 buGnnorexa [IOK
. https://m.edsoo.ru/00ae3de8
«BaxxHeumme MeTaJlibl ¥ UX COCMHEHUS
Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX
€aKIuii, eClIi OJWH U3 PEarcHTOB JaH B
60 51361)ITK6 17031 COIIep)KI/ITI:IpI/IMeCI/I. 1 brbmmorexa [OK
o https://m.edso0.ru/00ae1750
Brerauciienus MaccoBoi 0JIM BBIXO/1a
MPOAYKTA PEAKIINHI
61 O06001IeHe U CUCTEMAaTHU3aIUs 3HAHUMA 1
62 KonTtponsnas pabora Ne4 o teme 1
«BasxkHelnre MeTallIbl 1 UX COCIMHEHMS
63 BeniecTBa n maTrepualbl B TOBCEAHEBHOM 1 bu6moreka [IOK
JKM3HU YeJI0BEKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE OKPYKAIOIIEH 1 bubmuorexa [JOK
cpeapbl https://m.edsoo.ru/00ae4270
65 PoJsib XuMuu B perieHnn 3K0JIOTHYECKUX 1 bubnuoreka [IOK
npoOieM https://m.edso0.ru/00ae4270
66 PeseprubIit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUCcTeMAaTU3als 3SHaHUH https://m.edsoo.ru/00ae0dOa
67 PeseprubIit ypok. O6001eHNE 1 1 bubnnoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O6001IeHNE 1 1 bubnunoreka [JOK
cUCTEMAaTU3alMs 3SHAaHUN https://m.edso0.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



		2023-11-06T16:31:40+0300
	Малышева Елена Каземировна




