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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (efiepaTbHON padodeil MporpaMMbl BOCITUTAHUS
U C Yy4€TOM KOHIEMIMHK TMpenojaBaHusi y4eOHOro mpeaMera «XUMHS» B
oOpa3zoBaTeNbHBIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTABICHUE O IENAX, OOIIel CTpaTreruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAIOMIMXCA CPEACTBAMU Y4YEOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTEIbHOE peAMETHOE CoJiepKaHue,
NpeAyCMaTPUBAET PACIpPENEIECHUE €ro IO KiaccaM M CTPYKTYpPUPOBAaHHE IO
pa3ienaM M TeMaM IPOrpamMMbl MO XUMHH, ONPENEISIET KOJIMYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakkKe TPeOOBaHMM K
pesynbpTaTamMm 0O0y4eHHUs XUMUW Ha YPOBHE 11eJIeH M3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOU JEATEIHOCTU OOYYalolerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHH CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0OydJaromerocs, ero mpeacTaBICHUNH O MaTEPHAILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPYEMbICe XHMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
HEPruM M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TrI00aIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
dbopMHpOBaHUs KYJBTYpPbl JUYHOCTH, €€ 001IeH U PyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydeOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTATILHBIX W HCCIICIOBATEIBCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeHUu(UKON HAaydHOrO0 MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIINXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
o0Opa3zoBaHue 00yUJarOIIHUXCA.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHMH OOECNEeYMBaIOTCS CHelu(pUKOn
colepXaHusi y4yeOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MeNaroruy4ecku
alalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKM XMMUU Ha OMpPEACIEHHOM 3Tare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IlIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYyYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XWMHH, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAUYMMBIX MOHSATUN
OPraHUYECKON XUMHH.

CtpyKkTypa coaepxaHHsl MpOrpamMMmbl MO XUMHUU C(HOPMHUPOBAHA HA OCHOBE
CHUCTEMHOTO mnoaxona K €€ mzyueHuro. ColepaHHue CKIIAJbIBAECTCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUH O XUMUYECKON
peakiuu. OOe 3TU CUCTEMBl CTPYKTYPHO OpraHHM30BaHbl [0 MPUHLUITY
NIOCJIEIOBATEIBHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TMpelacTaBieHUd 00 BIEKTPOJUTUYECKON JHUCCOLMAlMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSASI PYHKIIMU OOBSICHEHUS U POTHO3UPOBAHMS CBOWCTB,
CTPOCHUS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOJTYyUYSHUS U3y4aeMbIX
BELLECTB.

OcBoeHue MmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEACTABICHNUS] O XUMHYECKOM COCTABIIONIEN HAYYHOW KapTUHBI MHpA B JIOTHKE
€€ CHCTEMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHue XMMUU MPOUCXOJUT C MPUBICUCHHEM 3HAHUU W3
paHee M3Y4YEeHHBIX yueOHBIX mpeameToB: «Okpyxawomuid mupy», «buonorus. 5-7
KJIacCh» U «Pu3muka. 7 Kiacey.

[Ipy wu3yyeHMH XUMHUHM MPOUCXOAUT (HOpPMUPOBAHHE 3HAHUH OCHOB
XMMHYECKOM HAyKH KaK OOJIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBI. 3a7a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUNA —
BaKHEUIIUX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
00001IeHUIT MHUPOBO33PEHUYECKOTO0 XapaKTepa, si3blka HayKH, B MPHUOOIIEHUH K



HAyYHBIM METOJaM TIO3HAHUS MPHU U3YYCHUH BEIIECTB U XUMUYECKUX PEAKIU, B
(dbopMHUpPOBAHNUY U PA3BUTUU MO3HABATEIBHBIX YMEHHUIA U MX TPUMEHEHUU B YIEOHO-
MO3HABATEJIBHON U y4eOHO-UCCIIE0BATEIbCKOM NEeITeTbHOCTH, OCBOCHUHU MPABHII
0e301acHOT0 OOpaIeHHsI C BEIIECTBAMH B IIOBCETHEBHOM KU3HHU.

[Tpr w3ydeHUn XMMHHU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3HaYEHUE NMPUOOPENU TaKue 1eNH, KaK:

— (dopmMupoBaHHEe WHTEIUICKTYadbHO PAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIHPHOMY MPHHITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
oOydJaronmxcsi K CaMOCTOSATEIHLHON IO3HABATEIIbHON NIEATEILHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMI0 U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH,

— o0ecredeHue yCIOBUM, CIIOCOOCTBYIOIMUX MTPUOOPETEHHIO 00YyYarOIMMUCS
OTbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMH), MMEIOIUX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JICATEIHHOCTH;

— ¢opmupoBanue 00meH (YHKIMOHATHPHOM H  €CTECTBEHHOHAYYHOU
I'PaMOTHOCTH, B TOM UYHCJIE€ YMEHHA OOBSICHATH W OLIEHWBATH SIBICHUSA
OKPY’KAIOIIET0 MHpa, WCIOJBb3YS 3HAHHUS W OIBIT, MOJYYCHHBIE TMPU H3yYCHUH
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TPOOJIEM B IOBCETHEBHON KU3HU U TPYAOBOU
NEeSATEeTLHOCTH;

— (QopmupoBaHne y OOydYalomUXCsS T'YMaHUCTUYECKHMX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMWYECKUX 3HAHUU IS BBIPAOOTKH DKOJOTHUYECKU
[eJIecO00pa3HOro0 TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B HEIIX
COXPaHEHUS CBOETO 37I0POBbsI K OKPYKAIOIICH MPUPOTHON CPEIIBI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO H
CaMOBOCITUTAHWIO HA OCHOBE YCBOGHHS OOIICUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGdUIS M HANpPaBIEHHOCTH JAbHEHIIIETO
00yueHus.

OO11ee 9rco 4acoB, OTBEAEHHBIX JIJISl U3YYEHUS XUMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanus, cocrapiser 136 gacos: B 8 kinacce — 68 wacoB (2 daca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3NYECKHE CBOWMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3zesnenust cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHUYECKUX
aeMeHTOB. [IpocThie U CoKHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudaeckas hopmyra. BareHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCHUTENNbHAsA aTOMHass Macca. OTHOCUTENbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COCIUHECHHH.

KomnuectBo Bemiectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUH.

@u3nuecKnue U XMMUUYECKUE SABJICHUSA. XUMHUECKasl peakuus U €€ MPU3HAKHU.
3aKOH COXpaHEHHWs MacChl BeIEeCTB. XMMHUUYeCKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ J1abopaTopHbIM O0OPYJOBAaHUEM, U3YUEHUE U OINKCAHUE
bu3nUecKkux CBOMCTB 00pa3loB HEOPraHMYECKUX BELIECTB, HAOJIIOJEHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIIEHUE U KOHJEHCALMsS BOJbI) U XMMUYECKHX (FOPEHUE CBEUHU, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
OMMCaHUE NPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pas3iioxeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeUCTBUE xkele3a ¢ pacTBopom coiu meau (1),
U3Y4YEHUE CIOCOOOB PA3JIEICHHs] CMECEH: C MOMOINBI0 MarHuTa, (UIbTPOBAaHUE,
BBITIApWBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeeHUEe OYHUCTKH MTOBAPEHHON
coiM, HaOJIOJICHWE W  OMNHUCAaHUE  PE3yJbTaTOB  NPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJENIEd MOJIEKYJ
(ILIapoCTEePKHEBBIX ).

Baxuenue npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 31€eMEHT U MPOCTOE
BelecTBo. HaxokneHuwe kuciopoga B MNpUpoAE, (PU3MUYECKHEe U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoga. CmocoOb!
MOJYUYEHHS] KHUCIOpOJa B Ja0oparopud U MOpOMbIIUIEHHOCTUH. Kpyrosopot
KHciopoaa B mpupoze. O30H — auioTporiHas MoAupUKaIis KUCI0poaa.



TennoBoit 3¢(deKT XUMHUECKON peakiud, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIIMBO: yrojlb W METaH. 3arps3HEHUe
BO3lyXa, YCWJICHHUE MMAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B Npupoze,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHUE, CIOCOOBI ToSTydeHusl. Kucnotsl
Y COJIN.

Mosnsipablii 00bEM Ta30B. Pac4E€ThI 110 XUMUYECKUM YPaBHECHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurenb.  PacTBOpEI.
HacellieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10Jis1 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Ponb pacTBOpoB B Npupoj€ U B KU3HU 4esoBeka. KpyroBopoT BOJbI B MPUPOJE.
3arps3HeHre NpUpoaHbIX Boj. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3ytome  (OCHOBHBIE, KHCIOTHBIE, aM(pOTepHbIE) U
HecosieoOpaszyromne. Homenknarypa oxcugoB. Dusndeckne uW XUMHUYECKUC
CBOMCTBA OKCHIOB. [lonmyueHune okcuaos.

OcHoBanus. Kmaccudpukanmst OCHOBaHW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenkiatypa ocHoBaHui. PU3NYECKME U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonmydyeHne OCHOBaHUM.

Kucnote. Knaccudukarnus kucnor. Homenknarypa kucnor. @usnyueckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHocTM MetaimoB H. H. bekerosa.
[TosrydyeHue KUCIoT.

Conu. Homenknatypa cosieil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBa COJICH.
[Tosyuenue conen.

['eneTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuii IKcnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3/IyX€E, IMOJTyUYECHHE,
coOupaHue, pacno3HaBaHWE M HW3YYEHUE CBOWCTB KHUCIOpOAa, HaOJ0/IeHHe
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIIOBHS BO3HHUKHOBEHUS U
IpeKpaIieHus ropeHus (1mosxxapa), 03HaKOMJIEHHE ¢ 00pa3IiaMy OKCHJIOB U OTIMCAHUE
WX CBOWCTB, IOJYy4YeHUE, COOMpaHUE, pACMO3HABAHHUE W W3YYCHHE CBOMWCTB
BOJIOpoJia (ropeHue), B3auMoieicTBue Bogopoaa ¢ okcuaoM meau (1) (BozmokHO
HCIIOJIb30BaHNE BUJICOMATEPUATIOB), HAOIIOIEHHE 00pa3II0B BEIIECTB KOJIUYECTBOM
1 Momb, ucCcIenoOBaHHE OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C Pa3IHYHON
PacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OMNPEAECIEHHOW MACcCOBOM JOJIEHN
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJBI C MeETaUIaMU (HAaTpUEM H
KaJIbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTAHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIO/ICHUE U3MEHEHUS
OKpaCKu MHANKATOPOB B pACTBOPAX KUCIIOT U LIET0YEH, N3yUeHHE B3aUMOJICUCTBUS



okcuna meau (II) ¢ pacTBopoM CepHOM KUCIIOTHI, KUCJIOT C METallJIaMHU, pPEeaKIUl
HEUTpaNU3aluy, IOJYyYEHHE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJHOIO
MeTaJula APYTUM U3 PacTBOPA COJIM, PELICHUE IKCIEPUMEHTAIBHBIX 33]a4 110 TEME
«BaxkHen1me Kiaccbl HEOPraHMYECKUX COCAUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHUX
y1emMenToB JI. U. MengeneeBa. Ctpoenne aroMoB. XMMHYECKasl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKHUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJPOKCUIBI.

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. Menneneesa. Kopotkonepuoanas u qiauHHonepuoaHas hopmsl [lepuoaunyeckoit
cucrtembl xumudeckux siemeHtoB . M. Mengeneesa. Ilepuonbl W rpyImbl.
OU3NYECKUN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYMIIbI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUs pPaJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W npaktuku. [[. M. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpasloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUIA LIMHKA C PACTBOPAMM KHUCIOT W IWIEIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ MNPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropenue, peakiiiy pa3oKeHUsl, COSUHEHU).

Mesricnpeomemnuwie céasu
Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHM XUMHHM B 8 KJlacce
OCYIIECTBIISIETCS Yepe3 MCIOJb30BaHUE KakK OOIIMX €eCTECTBEHHO--HAYYHBIX



NOHATUH, TaK U MOHATUH, SBJISIOIINUXCS CUCTEMHBIMU JJI OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'0 ITUKJIA.

OO11ue ecTecTBEeHHO--HAyUHbIe MOHATHUS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHUs,
3aKOH, AQHaJINW3, CHHTE3, KIacCU(pUKalusi, NEPUOJAUYHOCTb, HAOJIOJEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJIICHUE.

®dusznka: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIbI,
panvoOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUI 3apsi, BEIIECTBO, TEJIO0, OO0BEM,
arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PU3MUYECKUE BEIUYMHBI, EIUHMIIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COoHIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOAbI, OJIE3HBIE
MCKOIIa€MBbI€E, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeuiecTBo M XUMHYECKas peaKkus

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIHS, KAJIBLHS U UX COETMHEHHI
B COOTBETCTBUM C IIOJIOKECHHUEM 3JIEMEHTOB B llepuommyeckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUJBl XWMHUYECKOW CBA3U. THIIBI KPUCTAIIMYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKOU PELIETKU U
BUJIa XMMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIECTB. XUMHUYECKUE
CBOMCTBa BEUIECTB, OTHOCSAIIMXCSA K pPa3IW4HbIM KjaccaM HEOPraHWYECKHX
COEIMHEHMI, TEHETUYECKasl CBSI3b HEOPraHUYECKHUX BEILECTB.

Knaccudukanus XuMHUeCKUX peakiyil Mo pa3IuyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BEIIECTB, M0 TEIIOBOMY 3((eKTy, IO
U3MEHEHUIO CTENEHEH OKHCIECHUS XMMUYECKUX 3JIEMEHTOB, IO OOpPaTHUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[ToHsiTHE O CKOPOCTHM XUMHYECKOM peakuuu. [loHsTne 00 00paTUMbBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusax. [IoHATHE O rOMOreHHBIX M IeTEepOTreHHBIX
peakumsx. Ilonsatue o karanuse. [lonsatue o xumuyeckoM paBHoBecuu. DakTopHI,
BIUSIOIINE HAa CKOPOCTh XHMHUYECKOW PEAaKIMH M IO0JO0KEHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKIMM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  peakIuu. CocraBneHue  ypaBHEHUU

OKHCJIMTEIIbHO--BOCCTAHOBUTEIBHBIX ~ pPEaKIWid C HCHOJh30BAaHHMEM METola
3JIEKTPOHHOTO OaJlaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHU3M AUCCOLMALIMK BELIECTB C PA3JMYHBIMU BHJIAMU
XUMUYECKOH CBs3U. CTeneHp Auccounanuy. CHUIIbHBIE U CIA0BIE SJIEKTPOJIUTHI.

Peakuny noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakluii HOHHOIO OOMEHa,
IIOJIHBIE M COKpAalIEHHBbIE MOHHBbIE YypaBHEHUsA peakuumid. CBolicTBa KHUCIOT,
OCHOBaHUH U COJIEH B CBETE MPEICTABICHUI 00 JIEKTPOIUTHIECKON TUCCOIHALINH.
KauecTBeHHbIE peakiuy Ha HOHBI. [IoHATHE O THApONIM3E CONEn.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEUIECTB — METAJUIOB U HEMETAUIOB (rpadura M anmasa), CIO0XKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHYECKOU PEAKIIUHU OT
BO3JCHCTBUS  pa3iMuYHBIX (PAKTOPOB, HCCIEIOBAHHE HIIEKTPONPOBOJIHOCTU
PacTBOPOB BELIECTB, IpOLECCa AUCCOLUALIMHN KUCIIOT, LIEJI0YEN U coJiel (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUATIOB), IPOBEJIEHHUE OIBITOB, HILIIOCTPUPYIOLINX
OPU3HAKM TNPOTEKAHHMsS peakuuid HMOHHOro obOMeHa (oOpa3oBaHHME OCaJKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpPEHHE, PEAKUUU PA3I0KEHUs,
COCIMHEHMsI), PpACIO3HABAaHUE HEOPraHMYECKUX  BEHIECTB C  MOMOUIBIO
KaueCTBEHHbBIX PEaKIMil Ha MOHBI, pEHIEHUE IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtanibl 1 MX cOeIMHEHUSA

OOmast xapakTtepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3MUECKHE CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMHUUYECKHE CBOKMCTBA HA IIpUMepeE Xjopa (B3auMoecTBHe
C MeTajylaMHM, HEeMeTaulaMu, mienodamu). XiopoBoaopor. CoisiHas KHCIIOTA,
XMMHYECKME CBOWCTBA, IIOJy4y€HHE, IpuMeHeHue. [Jlencrteue xiopa W
XJIOPOBOJOPO/Ia HA OPTAHU3M YeJIOBEKa. BaykHeNIIne XJI0pUAbl U UX HAXO0XKICHHUE B
npUpoe.

OOmast xapaxkTepuctika 31eMeHToB VIA-rpynmnbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue u ¢u3NYEeCKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOJa U CEpbl. AJUTOTPONHBIE MOAUDUKAIIMN KUCTIOPOIa
U cepbl. XUMUYecKue cBOMcCTBa cepbl. CepoBOJOpO, CTpOeHHue, (U3NUECKUe U
XUMUYECKHE CBOMCTBA. OKCHIABI CEPBl KaK MPEICTABUTENIN KHCIOTHBIX OKCHIOB.
CepHas kucioTa, pu3nuecKkrue 1 XUMUYECKHUe CBOMCTBA (00I1e KaK MpeIcTaBUTeNs
KJjlacca KHUCIOT M crnenuduyeckue). XUMHUUECKUE PEaKlMH, JieXkKalldie B OCHOBE
IPOMBIIIJIEHHOTO Croco0a MONy4eHUus: cepHOil kucnotThl. IlpuMeHenue cepHoi
KUCIOThl. CONM CEepHOM KHUCJIOTHI, KAayeCTBEHHAs peakius Ha CyJIb(aT-HOH.
Haxoxnaenue cepsl U €€ COCOUHEHUN B INPUPOJE. XHUMHUYECKOE 3arpsi3HECHUE
OKpY’KaloIlled Cpeibl COCIMHEHUSIMU Cepbl (KUCJIOTHBIE [OXIH, 3arpsi3HEHHE
BO3lyXa U BOJOEMOB), CITOCOOBI €T0 TPEIOTBPAIIICHHS.



OOmas xapakrepucTuka 37eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKUCIECHUA. A30T, paclpocTpaHeHHE B MPUPOJIE,
duznyeckue U XxuMudyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUak, ero
bu3nUeckue 1 XuMUYECKHUe CBOMCTBA, MOJydeHue u npuMeHeHue. Conu aMMOHUS,
ux (pU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMoJiydeHHe, (PU3NIECKUe M XUMUYECKUE
cBOMCcTBa (00mME Kak TMPEACTABUTENS Kiacca KHUCIOT W CHEIU(BUUYECKUE).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHMS B KAUECTBE MUHEPATIbHBIX YA00pEHUM.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
N0, 3arps3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPOIHBIC
moaudukammu docdopa, uznueckre U xumudeckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucinora, HU3NIECKUEe W XUMUYECKHUE CBOICTBA, MOJTy4YEHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATIbHBIX YA0OPEHUH.

O6mas xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENICHH OKUCIICHUS. Y TIEpO, aJUIOTPOITHBIE MOAU(PUKALIUH,
pacrnpocTpaHeHHe B Mpupoze, pusndeckrue u XMMHUUECKHUE CBOMCTBA. ACOpPOLIHS.
Kpyrosopor yrnepoga B mnpupone. Oxcuabl yriepona, uX (usmueckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, MOJyYE€HUE U
MpUMEHEHHE. JKOJIOTHYECKUE MPOoOJIeMbl, CBSI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUMOTE3a II00ATbHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIN 3(QekT. YrosbHas
KHCIIOTa U e€ Coiu, WX (PU3NYecCKne W XUMHYECKHE CBOWCTBA, MOJyYCHUE U
npuMmenenne. KauecTBenHass peakius Ha KapOoHaT-noHBL Mcmonb3oBaHue
KapOOHATOB B OBITY, METUITUHE, POMBIITIEHHOCTH U CETCKOM XO3S1CTBE.

[lepBoHavasibHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KAK O COCIMHEHUSIX
yraepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpupogHbie WMCTOYHUKHA YIIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, He)PTH),
MPOAYKThI WX TepepaboTku (OEH3WH), WX POJb B OBITY U MPOMBIINLICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, OeJIKaX, yriieBoJlax — U UX
poii B JKM3HU UeJOBeKa. MaTepuaibHOE €IWHCTBO OpPraHWYECKUX U
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YEHHE U
npumeHeHue. CoeMHEeHHs KpeMHUS B npupoje. O01me npeacTaBieHus 00 OKCHIEe
kpeMmuus (IV) u kpemuueBoit kucinore. CUIMKaThl, UX KCIOIb30BaHUE B OBITY, B
MIPOMBITIUICHHOCTH. BaXHEHIe CTpOUTENbHbIE MaTepHualibl: KepamMHuKa, CTEKJIO,
IIEMEHT, OeToH, Kkene300eToH. [IpobmeMbl 0e30macHOTO  WCIMOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4yeHUe 00pa3O0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB



WX TIPOTEKAHWsI, OIBIThI, OTPAKAMONMKE (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HX COEJUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUAECOMATEPHUATIOB),
03HaKOMJIEHHE ¢ 00pa3iiaMu XJIOPHUIOB (TaJOTEHUIOB), O3HAKOMJICHHUE C 00pa3iiaMu
ceppl M €€ COEOUHEHUSAMH (BO3MOXHO UCIIOJIb30BAaHUE BHUACOMATEPUATIOB),
HaOJII0ICHUE TIpoliecca O0YTIMBaHU caxapa Moj IeMCTBUEM KOHLIEHTPUPOBAHHOU
CEPHOI KUCIIOTHI, U3yUY€HNE XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHOM KUCIOTHI,
MIPOBE/ICHNE KAYeCTBEHHOW PEAKIINU Ha CyNb(aT-uoH U HAOIIOACHUE MTPU3HAKa e
MPOTEKaHMs, O3HAKOMJICHHE ¢ (PM3MYECKUMHU CBOWCTBaMU a30Ta, (ocdopa u ux
coeMHEHUM (BO3MOXXKHO HCIOJb30BAaHUE BHICOMATEPHAIOB), 00pa3liaMi a30THBIX
u ocopHBIX ynOOpeHUM, MoayuyeHue, coOupaHue, paclo3HaBaHUE M H3Y4YEHUE
CBOWCTB aMMHaKa, MPOBEJACHHWE KAYECTBEHHBIX pPEaklMil Ha HOH aMMOHHS U
dochar-noH W U3yUYEHHE TPU3HAKOB MX TMPOTEKAHUS, B3aUMOJICUCTBUE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTBHI C MebI0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HU3YYEHHE MOJENed KPUCTAUIMYECKUX PEIIETOK anMasa,
rpaduta, (QyiepeHa, O3HAKOMIIEHHE C MPOIECCOM aJCOPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHBOTa3a, IOIY4YEHHE,
cobupanue, pacro3HaBaHUE W M3YyUYCHHUE CBOWCTB YTJIEKHCIIOTO ras3a, IPOBEICHUE
KaueCTBEHHBIX PEAKIMIA Ha KapOOHAT M CHJIMKAT-UOHBI U U3YyUYCHHUE MPU3HAKOB MX
MPOTEKAaHMS, O3HAKOMJIEHHE C MPOAYKIHUEH CHIMKATHOW MPOMBIILICHHOCTH,
pEIlIEHUE 3KCIEPUMEHTANbHBIX 337a4 N0 Teme «BaxHeilmme HeMeTaulbl U UX
COCTMHEHUSD.

MeTaJiibl 1 X COeIMHEHU S

OO61mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHusa B Ilepuomnyeckor cucrtemMe XUMHYECKUX 3yeMeHToB [[. U.
MengneneeBa u crpoeHus aTroMoB. CTpoeHue meTauioB. Merauyeckasi CBsA3b U
METAJUIMYECKas  KpUCTa/UIMUecKas  peme€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpspKeHUN MeTauioB. du3znueckue U XUMHUYECKHE CBOMCTBAa MeTayioB. OO01ue
CrocoObl Mody4YeHusi MeTamuioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBel (CTalb, YyTyH, JIOPATIOMUHHM, OpOH3a)
U UX PUMEHEHUE B OBITY U IPOMBITIIUICHHOCTH.

[Ilenounsie meTamnpl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemeHntoB /. M. MenzaeneeBa, CTpO€HHUE MX AaTOMOB, HAXOXKJICHUE B IIPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). Okcuiabl u
TUAPOKCUIBI HATpuss W Kanus. [IpuMeHeHHe IENOYHBIX METalIOB M HX
COCJIUHEHUU.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHMii M KaJblMW: IIOJIOKEHHE B
[Tepuoauueckon cucreMe Xxumru4ueckux 3yeMeHToB /. . Menaeneesa, ctpoeHue nux
aTOMOB, HaXOXJEHUE B ITpupoe. PU3NUecKue 1 XMMUYECKUE CBOMCTBA MarHus U



KaJiblusl. BaxkHeiiire coefuHeHns! Kanblus (OKCU, TUIPOKCU/I, coJin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AnroMHuHMIL: TIoJI0KeHUE B [lepruoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3nUecKue u
XUMHUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHbIE CBOMCTBA OKCUAA U TUAPOKCH]IA
AJIOMUHUSL.

Keneso: nonoxenne B [lepuognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoE€HHE aroma, HaxOXIeHUE B mnpupoaec. Duznyeckue u
XUMUYECKHE CBOMCTBRA *kene3a. OKcuibl, rTuapoKcuabl U cou xenesa (1) u xxenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHWE C OOpas3lamMu METaIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMM, M3y4YEHHE  pPE3yJbTaTOB KOPPO3HUH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECHUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJb30BAaHUE BHUACOMATEPUAIIOB),
VCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUS Kele3a B KUCIOPOJe
(BO3MOKHO  HCHOJIb30BAaHHE  BHJIEOMATEPHUAIOB), MPHU3HAKOB  IMPOTEKAHUs
KaueCTBEHHBIX PEaKIuii Ha MOHBI: MarHus, KaJblMsl, aTFOMUHUS, ITMHKA, *Keme3a (1)
u xenesa (1), menu (II), HaOmromeHME W OMHMCaHWE IPOIECCOB OKpaIlMBaHUS
IJJaMEHH MWOHAaMU HATpus, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX CBOWCTB THAPOKCHIA ATTFOMUHUS U
TUJIPOKCUIA [IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a1a4 Mo TeMe «Baxueimme
METaJUIbl U KX COCTUHEHUS.

XuUMHUSA U OKPYKAOLIAs cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. I[lepBas momonrs npu
XUMHUYECKUX OKOraxX U OTPABIICHUSIX.

XHUMHUECKOE 3arps3HEHUE OKpyXaroleid cpeabl (mpeaeiabHas AOMyCcTUMas
KOHIIeHTpalus BeulecTs, aanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuueckuii IKCnepumenm:

u3yuyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepualbl).

Mescnpeomemmunie ceasu

Peanuzanus MeXINpeAMETHBIX CBSI3€M MpPU HM3y4YeHUM XUMUU B 9 Kjacce
OCYIIECTBIISICTCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUH, TaK U TOHATHH, SBJSIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.



OOmue ecTeCTBEHHO-HAYUYHBbIC MOHSTHUS: HAy4YHBINH (DakT, TUMoTe3a, 3aKOH,
TEeOpWs, aHalu3, CHUHTE3, KiacCUPUKANKSA, TMEPUOAUIHOCTh, HAOIIOACHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

dusuka: MmaTepusi, aToOM, AIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTU/I, U30TOIIBI,
PaOAaKTUBHOCTD, MOJICKYJIa, AIIEKTPUUCCKUIM 3aps, MIPOBOJTHUKH,
MOJIYIIPOBOJHUKH, JUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTH, KPUCTAJIINIECKAs
peméTka, CIuiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIIBI W3MEPEHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yAOOPEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaJIbl, TOPHBIE TOPOBI, TIOJIE3HBIC
UCKOTIaeMbIe, TOIUTMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOy4YEeHHs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIMTATEIIbHOU JEATEIBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUjIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YyYarOINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHUEHTAUH W
PaCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOT'O OTHOILIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M Hay4YHOMY HAcCJEIHI0, NMOHMMaHWS 3HAYEHHUS XHWMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOr0 OOIIECTBAa, CIIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpPONCTBE MHUpa U O0IIECTBA;

2) rpaskaIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOpPMax M IpaBUJaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
IOJIE3HOHM,  Y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTHX  BUAaX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUH Y4E€OHBIX, IMO3HABATEIbHBIX 3aja4, BBIMNOJHEHHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aMOITOMOIIY B IIPOLIECCE 3TOM yUEOHOMN NeATEIBHOCTH, TOTOBHOCTH OLICHUBATH
CBOE IMOBEJEHUE M TMOCTYINKH CBOMX TOBApHILEH C MO3ULUUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YUETOM OCO3HAHUS NOCIEACTBUN MTOCTYIKOB,;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTAaBIAIOIINE
OCHOBY ISl IOHUMAaHHs CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeACTaBiICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IIOJIYYEHUE HOBBIX 3HAHWUU II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAO0JIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C Yy4YeOHBIMM TEKCTaMH, CIPAaBOYHOMU



JUTEPATYpPOH, JOCTYMHBIMA TEXHHUYECKHUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHI0 U TO3HAHMIO, JI0O03HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTP K CaMOOOpa30BaHUIO, MPOEKTHOM W  HUCCIEeI0BATENbCKOU
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH M YPOBHA OOy4Y€HHUsS B
JIaTbHEHIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJNIO/IEHUS TpaBWJI OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUEHUIO Tpodeccuil u Tpylia pa3iuyHOro poja,
YBaXXEHUE K TPYAY U pe3ybTaTaM TPYI0BOM E€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX 3HAaHMM 1O  XHMMHHM, OCO3HAHHBIA  BBIOOp
WHUBUyTBHON TPACKTOPUHU MPOAOHKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
WHTEPECOB U CITIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodeccCuoHaIbHON eITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
GuznYeCcKOMy M TICUXHYECKOMY 3/10POBbIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJI O€30MACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMHU, a TAKKE B CUTyaIUsX,
YIPOXKAKOIIMX 340POBbIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, I ITOBBIICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYypbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH WX PEeIIeHUsS MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MUPOBO33pEHHUS O0IIEHAYYHbIE TOHSTHS (3aKOH, TEOPHsl, TPUHIUII,
runore3a, (Qakr, CHUCTEMa, TMPOLECC, OIKCIEPUMEHT U JpPYyroe.), KOTOpbIe
UCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYYHbIX YUYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUCOHbIC NEUCTBUS (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YeOHOU
NEeSATEITbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU MOHSTHSIMHU), KCIOJIb30BAThH
NOHATHUS Il OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh TMPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTUUECKUE pacCyKJeHUs (MHIYKTUBHBIC, AEAYKTHUBHBIC, IO aHAJIOTUH),
JieaTh BBIBOJIbI M 3aKIIFOUCHUS;

YMEHHE TMPUMEHSATH B TMPOIECCe IO3HAHUS TOHATUA (NIpEIMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMBIE B XUMUU,
peoOpa3oBEIBATH MHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmysia U YypaBHEHHUE
XUMUYECKON PEAKIMU — MPU PEUICHUH Y4eOHO-IT03HABATENbHBIX 33/]1a4, C YUYETOM
ATUX MOJIECIBHBIX MPEICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYMS B U3YHUAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble uccienoBarejbcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4e€CTBE OCHOBBI JIsl POPMUPOBAHUS THUIIOTE3BI TIO IPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHUI;

NpUOOpPETEHUE OIMbITa MO T[UIAHUPOBAHWIO, OPTraHU3alMU U MPOBEJACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONI0JaTh 3a XOJOM Iporiecca,
CaMOCTOSITENIbHO MTPOTHO3UPOBATh €ro pe3ysbTar, (HopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO ONbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAMM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJISIpHAs  JUTeparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OILEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYI0 HH(OPMAIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIWMBIX IS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH ~ UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHM,
OBJIQJICHUE KYJIbTYPOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIEHYIO (JOpMY MpeCTaBIeHUS HHHOPMAITIHN U
WUIIOCTPUPOBATh PEIIAEMbIE 3aJa4dl HECIOXXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpadyKu U UX KOMOWHALIMSIMU;

yMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4yeOHOW U
UCCJIeI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJBbCKOIO XO3SIMCTBa M TPAHCIOPTA HA COCTOSIHUE OKPYXAIOLEH NPUPOAHOU
cpensl.

KoMMyHHUKAaTHBHBbIC YHMBEpPCaJIbHbIC Y4eOHbIe 1eHCTBUS:

yMEHUS 33]1aBaTh BOIPOCHI (B X0JI€ IUAJIOTA U (UJTK) TUCKYCCHUU) IO CYILIECTBY
oOcyxJaeMoii  TeMbl, (OPMYIUPOBATH CBOM IMPEAJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1auu;

YMEHHSI  MOPEACTABIATh  IMOJYUYEHHbIE  PE3yJbTaThl  MO3HABATEIHHOMU
JNEATEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALUIO
PEe3yJIbTATOB BBIMOJHEHHUS] XUMHUYECKOTO JKCIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
J1abopaTopHOI pabOTHI MO MCCIICOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MIO3HABATEIIbHOM WM HMCCJIEAOBATEIBCKOW  NESITENBHOCTH  IPU  PELICHUHU
BO3ZHMKAIOIIMX MPOOJEeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHAIUS
COBMECTHBIX JECHCTBUW, ONPEACICHUE KPUTEPUEB IO OLCHKE KayecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUeOHbIX U
NIO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIBHO COCTAaBJSATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIyYeHHUsS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIIEHMBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW €U, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbI€ B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 0053aT€IbHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIIOCOOBI



JNEUCTBUN, crHenupuIecKkue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0 HOBOIO 3HAaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITUsIX.

K koHIy oOydenus B 8 kjiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00yHAIOLIUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATUI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMUMHYECKasi Peakius, KiacCuPuKanus peakiuii: peaxiuu
COCAUHEHHUsI, PEAaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKHUE PEaKIUU, TEIJIOBOM 3P(DEKT peakiui,
SJIPO aToMa, dJIEKTPOHHBIA CIIOM aToMa, aTOMHAsi OpOUTAITb, paInyC aTOMa,
XUMHUYECKasl CBSA3b, MOJSPHAS U HEMOJISIPHAS KOBAJEHTHAs CBSA3b, MOHHAS
CBSI3b, WOH, KaTHOH, AaHUOH, pAacTBOpP, MaccoBasi JOJi1 BeIlIeCTBa
(mpolieHTHAsl KOHIICHTpAIusi) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITh 3TU OHSTUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILCHUI;

e WCIOJBh30BAaTh XHWMHYECKYH) CHUMBOJHUKY ISl COCTaBJiCHHUS (opmyl
BELIECCTB U YPAaBHEHUN XMMUUYECKUX PEAKLINM;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEOUHEHUU I10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAasE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa [J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B Ilepronuueckoil cucreme,
3aKOHOB COXPaHEHMUS MAacChbl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYEHUS, 3aKOHAa ABOTrajipo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckon
CUCTEMbl XHMHUYECKHUX DJEMEHTOB: pa3iMyaTh TMOHITUS «TJIaBHAA
noarpynmna (A-rpymnma)» u «nobdounas noarpynmna (b-rpymma)», maibsie u
OOJbIIME TEPHUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbIE MMEIOTCS B
tabmune «llepuoauueckass cucteMa XuMU4eckux »dyemeHToB [J[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sAapa, 001Iee Y1CIio SJIEKTPOHOB U
pacmpeneneHre ux 1mo AIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKHE peakuuud (M0 YMUCIy U COCTaBy YYACTBYIOIIMX B pPEAKIUU
BEILIECTB, MO TETIOBOMY (D eKTy);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPIKAAsi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

POTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChI BEITIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmylie COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIuU;

MPUMEHSTH OCHOBHBIC OTIEPAIUU MBICIIUTEIILHOMN IESITEIIbHOCTH — aHATN3 U
CHUHTE3, CpaBHEHHE, O0OOOIIEHWE, CHCTeMAaTH3allui0, KiIacCHU(UKAIIHIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — JJIsl U3Y4YEHHUs CBOICTB
BEIIECTB M XHMHUYECKUX pEaKIUd, eCTECTBEHHO-HAYUYHbIE METO/bl
MO3HAHUS — HAONIOJCHUE, W3MEPEHHE, MOJICIUPOBAHHUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CJIe1I0BATh MPABUIIAM MOJB30BAHUS XUMUYECKOM MOCY 101 U 1a00paTOPHBIM
o0opyIoBaHMEM, a TakKe IMpaBUjiaM oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMH IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoAa W KHUCIOpPOAA), MPUTOTOBJICHUIO PACTBOPOB C OINpPEICIEHHON
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOJIUTH
XUMHUYECKHE IKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IEJIOYEH U
KHUCIIOT ¢ TIOMOIIbIO MHIUKATOPOB (JaKMycC, heHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xonIy oOydenus B 9 kj1acce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHM
JJIIEMEHT, aTOM, MOJEKyja, WOH, KaTWOH, AHWOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] IUCCOLUMALMSA, PEAKIUH HOHHOIO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENb, BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAHOBIIEHHE, AJTIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaJIeHTHaH, MOHHAas,
MeTauInyecKas ), KpucTaInyeckas pemeTka, Koppo3usi METauloB, CIUIABHI,
CKOpPOCTh XMMHYECKOW pPEAKUHH, MPEAEITbHO AOMYCTHMAasi KOHLIEHTpalus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MPUMEHSTh 3TU NOHATHS MPU OMMCAHUY BEILECTB U UX MPEBPAIICHUM;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBlIeHUS (GopMys
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUM;

ONPEACIISITh BAJIGHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
ONPENCIEHHOMY KJIacCy COCAMHEHUM 1Mo (QopmysiaM, BUJ XMUMHUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA 10 XUMHUYECKOU (opmyJie, XapakTep Cpeabl B
BOJIHBIX PACTBOpPAaX HEOPTaHUYECKUX COCAMHEHUN, TUN KPUCTATIMYECKOU
PEIETKN KOHKPETHOTO BEIECTBA;

packpsiBath cMmbIica Ilepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCBhIBAaTh W XapaKTEPU30BATh
tabnmmunyo (opmy I[leproamdeckoil cUCTEMbl XMMHYECKUX DJIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymmna (A-rpynmna)» U «moOovHas
noarpynmna (b-rpynma)», manble u OOJbIIHME TEPUOJBI, COOTHOCHUTH
0003HaueHUs, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YHUCIIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U
3apsn  Aapa, oOIIee YHCIO DSJIEKTPOHOB M paclpeniesieHHe UuX IIo
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B U3MECHEHUH
CBOWCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpenesiax MaJlbIX MEepUOAOB U
TJIABHBIX MOJATPYI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUUYECKUE peakiuu (M0 YKCIy UM COCTAaBYy YYAaCTBYIOIIMX B PEAKIUU
BEIECTB, N0 TEIIOBOMY 3P (HEKTy, 0O U3MEHEHHUIO CTEMEeHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEUUUECKUE XUMHYECKHE
CBOWMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
npuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XAMUYECKUX PEAKLINM;

COCTaBJIATb YPAaBHEHUSA DJEKTPOJUTUYECKOW JHCCOLMAlUU  KHUCJOT,
LIEJIOYEN U COJIEH, TOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/y BEIIECTBAMU PA3JTMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmylie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIU;

coOJro1aTh TIpaBuJIa MOIL30BAHMS XUMUYECKON TTOCYI0N 1 Ta00paTOPHBIM
obopyIoBaHMEM, a TakKe TMpaBWja oOOpalleHUusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMH IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYYCHHUIO M COOUPAHUI0 Ta3000pa3HbIX BEIIECTB
(aMMuaka M yrieKucIIoro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB PA3TUIHBIX
BEIIIECTB: PACMO3HABATH OMNBITHBIM IMYyTEM XJIOPHUI-, OpOMUA-, HMOAMI-,
kapOoHat-, (docdar-, cunukar-, cyiabdar-, THUIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEICCTB;

NPUMEHSTH OCHOBHBIE ONEPALIMU MBICIUTENIbHON JAESITEIbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIUIO, BBISIBICHUE PUYUHHO-
CJIEJICTBEHHBIX CBSI3€W — JJI1 U3Y4YEHHS] CBOWMCTB BEIECTB M XMMHUYECKUX
peakinii, €CTECTBEHHO-HAYYHBIE METOJbl TO3HAHUS — HaOII0IeHHE,
U3MEpPEHHE, MOCIIUPOBAHNE, IKCIIEPUMEHT (PEaTbHBIN 1 MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoJym4yecTBO yacos
Ne HaumeHoBaHue pa3jiesioB U daekTpoHHbIe (UU(POBHIE)
KoHTpoJsbHbIE [MpakTHyeckne
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTesbHbIE PeCypChl
padoTsbI padoTsbI
Pasnea 1. IlepponayanbHble XUHMHYECKHE MIOHATHS
Xumust — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 ) bubnuoteka [JOK
’ MPAKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJIOBEeKa
12 BertecTBa 1 XuMH4U€eCKHE 15 | bubmunoreka LIOK
’ peaKum https://m.edsoo.ru/7f41837¢c
Hroro no pasneny 20
Paznen 2. BaxHeillnne npeacTaBuTe I d HEOPraHMYeCKUX BellecTB
)1 Boznyx. Kucnopon. Ilonstue 6 1 Bubmuotexa [JOK
' 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonstue o g 1 bu6nuoreka [IOK
’ KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [lonsitue 5 | 1 bubmunoreka LIOK
’ 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIACCHI
24 HEOpPraHuYeCcKUX 11 1 1 buGnnorexa LIOK
' p . https://m.edsoo.ru/7f41837¢c
COeTMHEHH I
Hroro no pazneny 30
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Pazpnen 3. [lepunoanyeckuii 3axkoH u [lepuoguueckasi cucrema xumnueckux 3jaeMeHToB /I. . MenneneeBa. CTpoeHne aToMOB.

XumMuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuoanueckuii 3aKOH U
Ilepuonnueckas cucrema
3.1 XUMHYECKUX IIIEMEHTOB 7
. . Menneneesa.
Ctpoenue aToma

bubmunoreka LIOK
https://m.edsoo.ru/7f41837¢

XUMHYECKas CBA3b.

39 OKucCIUTENbHO- 2 1 bubnuoteka [JOK
' BOCCTaHOBUTEIIbHBIC https://m.edsoo.ru/7f41837¢
peakuuu
but6mmoreka [IOK
J4! 15
TOTO 1o pasieity https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 bubmorexa [IOK

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 68 4
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9 KUIIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ungpposbIe
Ne i/mn P Konrpoabnsie  IIpakTuueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznein 1. BeniecTBO M XUMHYeCKHUE PeaKIUU
11 [ToBTOpenue u yrirybneHue 3HaHUH 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexka HOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIHS. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pazgen 2. HemeTaJILI M HX COeTUHEHU ST
)1 OO01mast XapaKTepruCcTUKa XUMUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [OK
' PYTHEL L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
2.3 anemMeHTOoB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
’ PyTaL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 buommorexa LIOK
’ . py ) poat https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
Hroro no pasneny 25
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Paszgen 3. MeTaauabl 1 HX COeIMHEHUA

bu6mmoreka [IOK
1 I 4
3 Obmue cBOHCTBA METAIIOR https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aKHEUIIe MeTaJUIbl U UX COSIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pasneny 20
Paznen 4. Xumus 1 oKpysKamomas cpeaa
4.1 BermecTtBa 1 MaTepualnsl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
’ Hl p https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
N KosaunyecTBo 4acoB DJIeKTPOHHBbIE U(PPOBHIE
11/-11 Tema ypoka Beero Kontpoabusie  IIpakruueckue = 00pasoBaTesibHbIE
padoThI padoTbI pecypcnl
1 [Ipenmer xumuu. Ponap XuMuu B :KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BeniecTBa https://m.edsoo.ru/ff0d210c
2 ITonsiTe 0 MeTO1aX MO3HAHUS B XUMUU 1 Bubnmorexa [IOK
A https://m.edsoo.ru/ff0d227¢
e e | Sk
patop p pattt https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTIOBAHUEM)
4 YucTtele BemecTBa 1 cMecH. CriocoObl | bubnuoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
. HpaKTfIt({eCKaﬂ pabota Ne 2 ;(PEISI[GJ‘IGHI/IG ) 1 1 Bubnmorexa [IOK
cMecel (Ha mprUMepe OYMCTKU MOBAPEHHOMN hitps://m.cdsoo.ru/f0d28c8
COJIN)»
but6mmoreka [IOK
6 A 1
TOMBL H MOTICIY IR https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUE IIEMEHTBI. 3HAKH (CHUMBOJIBI) | bubnuoreka [JOK
XUMHYECKHUX AJIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u c10KHBIE BEECTBA 1 Bubmmorexa [IOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0d2d50
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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 IIOCTOSHCTBA COCTaBa BEIIICCTB.

10 Xumuaeckas opmysia. BareHTHOCTh aTOMOB bubmorexa [IOK
pMyJIa. https://m.edsoo.ru/ff0d2eae
XUMHYECKUX AJIEMEHTOB
1 OtHocuUTeNbHAs aTOMHAs Macca. bubnuoreka [JOK
OTtHocuTenbHAsE MOJIEKYJIIpPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIsI XUMHYECKOT0 DJIEMEHTA B but6mmoreka [IOK
COeIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecrBa. Mosnbs. MossipHas bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoreka [JOK
XuMHUeCKast peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycinoBus NpoTEKaHUS bu6nuoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BELIECTB. bubmmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruucnenus KoauuecTBa, MacChl BEIIECTBA bubmuoreka [JOK
110 YPAaBHEHUSM XUMHUYECKUX PEaKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMruaecKux peakiuit
18 (coemuHeHHUsI, pa3IOKEHUS, 3aMEIICHUS bubmorexa OK
A P ’ - ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnuKIoneauct. O6o0meHne 1 bubmorexa [IOK
H AT Hj https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anus 3HaHui
20 KonrtponsHas padora Nel mo reme Bu6muotexa [JOK
«BellecTBa 1 XUMHYECKHUE PEAKLII https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CoctaB Bo3ayXxa.
but6mmoreka [IOK
21 Kucnopos — 351eMEHT M IPOCTOE BEILECTBO.

O30H

https://m.edsoo.ru/ff0d448¢
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duznueckre 1 XUMUYECKHE CBOMICTBA

22 KHCJIOpo/ia (peakuyu OKUCIIEHUsI, TOPEHNE) bubmorexa HOK
poa (peartt » TP ’ https://m.edsoo.ru/ff0d4614
ITonsartue 00 oxkcumax
CriocoOblI moryueHus KHCI0poaa B
23 71a00paTOPHH M IMPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpuMeHeHne Kucnopoaa
2 Tennooii a3 dext XHMquKCKOﬁ peakiu, BuGmorexa IIOK
MOHSTHE O TEPMOXUMHUYECKOM ypaBHEHUH, hitps://m.cdsoo.ru/f0d4790
9K30- ¥ SHJIOTEPMUUECKIX PEAKITUIX
T .
15 | Serpmmetmenouyre, cxovotet o biGorera LIOK
P AYxe, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPACHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «ITonydeHue u coOMpaHKe KUCIOPOaa bubmorexa HOK
M N p poa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOKWCTBY
7 Boxopon — 35eMeHT 1 IpoCTOe BEIECTBO. bu6nuorexa [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmoreka [JOK
Bojiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbubmunoreka LIOK
29 IT
OFPITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI nmosty4eHust BOAOPOia B bubmmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
51| onyomme n sobponne sonopons biGorera LIOK
' o P AOPOAE, https://m.edsoo.ru/ff0d4{42
W3YUYEHUE €r0 CBOHCTBY»
b K
32 Mosmsipabiii 00bEM Tra30oB. 3aK0H ABOTaIpoO nommorexa [0

https://m.edsoo.ru/ff0d542¢
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Brrunciienus 00bEMa, KOJIMUECTBa BEIeCTBA

bubmunoreka LIOK

33 rasa I10 €ro M3BECTHOMY KOJIMUECTB
. y Y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA W 00BEMY
Brruncnenust 00bEMOB ra3oB M0 ypaBHEHUIO
34 €aKIHMU Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa LOK
P . https://m.edsoo.ru/ff0d5708
OTHOIIICHUH I'a30B
35 dusnueckre U XUMUYECKHUE CBOMCTBA BOJIBI bubmmorexa IOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubnuorexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacblieHHbie u
37 HEeHAaCBIIIEHHBIE pacTBOPLI. MaccoBast 101 bubmmorexa LOK
p PbL. https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[TpakTrueckas padota Ne 5 mo reme
38 «[IpuroToBiIeHHE PACTBOPOB C ONPEIEIEHHON bubmorexa LIOK
p . . p p et https://m.edsoo.ru/ff0d5eba
MacCOBOH J0Jiel PaCTBOPEHHOTO BEIIECTBA»
39 KonTtponsHas padora Ne2 o reme Bu6muotexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: coCTaB, KJIacCU(UKAIUS, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHusI: cOCTaB, Kiaccudukams, Bbubmunoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
13 ITonyuenue u XMMHUYECKHE CBOMCTBA bu6nuorexa [IOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsr: cocras, knaccuduxarmus, bubmunoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonyuyenue u XMMHUYECKUE CBOMCTBA KUCIIOT bubmmorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIATYpa, CIIOCOOBI bu6nuoreka [IOK
IIOJIyYEHUs, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTrueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bu6nuoreka [IOK
«OCHOBHBIE KJIACChl HEOPTaHUUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
43 I'enernueckas cBsI3b MEKy KiIaccaMu bu6nuoreka [JOK
HEOPraHWYECKUX COCTMHEHU https://m.edsoo.ru/00ad9a50
. bubmoreka [JOK
49 O0001IeHrEe 1 cUCTEMaTU3aINs 3HAHUI hitps://m.odsoo.r/00ad9ch?
KonTponbnas paborta Ne3 o teme
50 "OCHEBHBIG KJ‘II:ICCI)I HEOPraHUYECKUX bubmmorexa LIOK
. https://m.edsoo.ru/00ad9¢ela
COCIMHEHU N
[lepBble NOMBITKU KJIaCCU(PUKALTUU
51 XUMHYECKHUX 3J1eMEHTOB. [loHsITHE O Tpymnmax bubmorexa OK
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[lepuonnueckuii 3akoH u [lepronnueckas Bubmiorexa 1IOK
52 CUCTEMa XMMHYECKHUX 3JIEMEHTOB
https://m.edsoo.ru/00ada52c
J. . MenneneeBa
53 [Tepuonpl, rpynibl, TOATPYIIIBI bubmorexa OK
https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubnuoreka [JOK

M3otomnsl

https://m.edsoo.ru/00ada342
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CTpoeHue AIEKTPOHHBIX 000JI0YEK aTOMOB

but6mmoreka [IOK

55 7
aneMeHTOB [leproauueckoil cuctemsl hitps://m.cdsoo.rw/00adabe
J. . MenneneeBa
X
apaKkTepPUCTUKA XUMUYECKOTO 3J'I?M6HTa o Bubmiorexa 1IOK
56 ero noJyioxeHuto B [lepronnueckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [leproanyeckoro 3akoHa s
57 pa3BUTHS HAYKU U TPAKTUKH. bubnuoreka [JOK
. . MeHnneneeB — y4E€HBIN, IEJAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DIEKTPOOTPULIATETLHOCTH aTOMOB bubmmoreka [JOK
XUMHUYECKHUX DJICMEHTOB https://m.edsoo.ru/00adaab8
bubmunoreka LIOK
59 n
OHHAA XHMUHCCKAT CBAD https://m.edsoo.ru/00adac34
Bbubmunoreka LIOK
60 KoBanenTHas nosnsipHas XuMH4Y€ECKas CBS3b
https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 KoBaneHnTHas HenossipHas XUMUYECKAs CBS3b
https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 C
TCHCHD ORHCTCHIA https://m.edsoo.ru/00adaec28
63 OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIE PEAKIIUU bubmmorexa [OK
peartt https://m.edsoo.ru/00adb076
64 OKUCINUTENIN U BOCCTAHOBUTEIN bubmmorexa [OK
https://m.edsoo.ru/00adb076
65 KonTtponbHas padora Ne4 no reme «CtpoeHue Bu6muotexa [JOK
aroMa. XMHYECKas CBI3bY https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0001eHne u Bu6muotexa [IOK

cucTeMaTH3anus 3HaHUU

https://m.edsoo.ru/00adb33c¢
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67 PezepBHblit ypok. O0001eHne 1 | Bu6muotexa [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHeIil ypok. O600mIeHHE U | bu6nuoreka [IOK
CHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68
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9 KUIIACC

KoandyecTBo yacoB

JJIeKTPOHHBbIE HU(POBBHIE

Ne i/ Tema ypoka B Kontpoabusie  IIpakTuueckume = 00pazoBaTejbHbIe
cero
padoTbI padoTbI pecypcebl
Ilepuoanueckuii 3akoH. Ilepuoandeckas

1 PHOA pHOA 1 bubmuorexa [JOK

CHCTEMAa XMMHUYECKHUX IJICMCHTOB

https://m.edsoo.ru/00adb59e
. . MenneneeBa
3aKOHOMEPHOCTH B U3MECHEHUH CBOMCTB

) p . 1 bu6mmoreka [IOK
XHUMHYECKHUX JIEMEHTOB IIEPBBIX TPEX

p p https://m.edso0.ru/00adb6b6
MEepPUOJIOB

3 Knaccugukanus 1 HOMEHKIaTypa 1 bubmmoreka [IOK
HEOPTaHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7¢2

4 Buasl XuMHU4ecKoi CBSI3HM 1 THIIBI 1 Bbu6nuoreka [JOK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo reme

5 «IToBTOpenue u yriayOieHrne 3SHaHUI 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»

6 Krnaccudukanus XUMIUYECKHX PEaAKIIHiA 110 1 bu6mmoreka [IOK
pa3IM4YHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsTHE O CKOPOCTH XMMHUUYECKON peaKIIH.

7 ITo €0To0 I()) e eTepo : 1 bubmorexa HOK

HATHE O TOMOI'CHHEIX U I'€TEPOrSHHBIX
p https://m.edsoo.ru/00adbe9a
peaKkuusx
[TonsiTHE 0 XUMHYECKOM PaBHOBECHH.

3 @DaKTOpBbl, BIUSIOIIAE HA CKOPOCTh 1 bubmmoreka [JOK
XUMHYECKON PEAKIIUU U MOJ0KEHUE https://m.edsoo.ru/00adc28¢c
XUMHYECKOTO0 PaBHOBECHS

9 OKHCIUTETbHO-BOCCTAaHOBUTEIbHBIC 1 bu6mmoreka [IOK

peakiuuu

https://m.edsoo.ru/00adcade
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Teopus 3NEKTPOIUTUUECKON JUCCOLUALNY.

Bbu6nuoreka [JOK

10
CuiibHBIE U CITa0bIe SJIEKTPOTUTHI https://m.edsoo.ru/00adcd68

11 HonHrle ypaBHEHUS peaKIIni bubmorexa LIOK

yp p https://m.edsoo.ru/00add448
” XuMuueckue CBOI/ICTBSL KI/IGCJ'IOT 1 OCHOBaHHUH BuGmuotexa LIOK
CBETE IIPECTABIIE 0
B CBETC LpC/ICTaB] UHHH https://m.edsoo.ru/00add5d8
ANEKTPOIIUTUIECKON TUCCOITUAITUI
13 XumMuaueckue CFOIéCTBa COJIEH B CBETE ) BuGmuorexa LJOK
MPEACTABIEHNUI 00 DIIEKTPOITUTHUYECKON
pel ™ https://m.edsoo.ru/00add8b2
IHUCCOLIMAINA
14 I . bu6mmoreka [IOK
OHATHE O THAPOIH3E COIICH https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O00011IeHNE U CUCTEMATHU3AIUS 3HAHUI
= H https://m.edsoo.ru/00addd12

16 [TpakTuyeckas padora Ne 1. «Perenune bubmmoreka [IOK
JKCIIEPUMEHTAJIBHBIX 3a1aWD) https://m.edsoo.ru/00addbfa

- K;HTpOJIBHaH pabota Ne2 o reme BuGmuorexa LJOK
«ODNEKTPOIUTUYUECKAS JUCCOLIHALIHS.

P A tan https://m.edsoo.ru/00addecO
XUMHYECKHUE PEAKIIUU B PACTBOPAX»

18 OO61mast xapakTepuCcTUKa raJOreHoB. bubmmoreka [JOK
XUMHYECKUE CBOMCTBA HA MMPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
XaopoBogopona. CoasgHas KUCIIOTa,

19 XHMquCIfH: cgoﬁCTBa MMOTyUECHHE bubmorexa [TOK

> y > https://m.edsoo.ru/00ade104
MIPUMEHCHHE
IIpakTryeckas padora Ne 2 o teme
20 «III)on YyeHHe conmHoﬁ KHMCJIOTBI, U3yUEeHHE bubmmorexa [IOK
. yu - 13y https://m.edsoo.ru/00ade348
€€ CBOMCTBY»
BrrunciaeHus mo ypaBHEHUSAM XUMHAYECKUX
. P bubmuorexa [JOK
21 peakIuii, eciii OJMH W3 PEarcHTOB JaH B

U30BITKE

https://m.edsoo.ru/00ade488
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OO01mast xapakTeprCcTHKa JIEMEHTOB

Bbu6nuoreka [JOK

22
VIA-rpynmst https://m.edsoo.ru/00ade64a
ANI0TpONHBIE MOIU(DUKAIIUN CEPBI.
23 Haxonclj:[eHHe CepEI I/Iq;é COGI[I/IHGII){I/Iﬁ B bubmmnorexa LIOK
p . https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKHUE CBOMCTBA CEpPhI
24 CepoBoaopoj, cTpoeHue, Pu3ndecKue u bubanorexa [HOK
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,
25 bu3NYeCKre U XUMUYECKUE CBOMCTBRA bubmorexa [TOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMHYECKUE PEaKIUH, JIeKALIUE B OCHOBE
2 IPOMBIIIJICHHOTO CII0C00a MOTyYeHHS bubmmoreka [IOK
CEpPHOM KUCIOThl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXaroIlel cpesibl COEAMHEHUSIMHU CEPbl
7 Brruuciienue MaccoBO# JJOIU BBIXOJ1a bubmuorexa [JOK
POAYKTA peaKkuu https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCTUKa 3JIEMEHTOB
73 VA-rpynnsl. A30T, pacipoCTpaHEHHUE B bubanorexa [HOK
npupoze, GU3nYecKue 1 XUMUYECKHe https://m.edsoo.ru/00adeea6
CBOMCTBA
79 AMMHUak, ero pu3nuecKue U XUuMUYECKUe bubmmoreka [JOK
CBOICTBA, MTOJIYYECHUE U TPUMEHEHHUE https://m.edso0o.ru/00adf004
[IpakTuueckas padora Ne 3 o reme
30 «ITomydyenne ammmuaka, U3y4eHue ero bubmmorexa LIOK
_ y - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KUCIoTa, €€ hu3ndecKue u bubnnorexka HOK

XUMHUYECKUE CBOUCTBA

https://m.edso0.ru/00adf306
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Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS
B KQ4e€CTBE MUHEPATIbHBIX yI0OPEHUH.

Bbu6nuoreka [JOK

32
XUMHUYECKOE 3arpsi3HEHUE OKPY KaroIIEH https://m.edsoo.ru/00adf518
Cpelibl COeIMHEHUSMHU a30Ta
®dochop. Oxcun dhocdopa (V) u pochoprast
33 KHCJIOTa, (PU3NYECKHE U XUMHUECKUE bubmmorexa LIOK
o https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4eHHE
Hcnonb3oBanue hocdaToB B KauecTBe
34 MHUHEpaIbHBIX yJI00PCHHH. 3arps3HeHne bubmmorexa [OK
p . yAODP - arp https://m.edsoo.ru/00adfc20
IpHUPOIHOH cpeanl hocharamu
15 Yraepon, pacipocTpaHEeHHE B IPUPOJIE, bubnnorexa HOK
bu3HYEeCKre U XUMUYECKUE CBOMCTBRA https://m.edsoo.ru/00adfd9¢
Oxcuapl yriepoaa, ux (pu3ndeckue u
HBL YTIIEp Hu X O bubmuorexa [JOK
36 XUMHYECKUE CBOHCTBA. DKOJOTHUYCCKUE
https://m.edsoo.ru/00adfebe
poOJIeMBI, CBSI3aHHBIE ¢ OKCHIIOM yriieposa (IV]
N bu6 OK
37 VYronbpHas KUCIIOTa U €€ COTN nommoreka [
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme
" bubmuorexa [JOK
38 [TonydeHue yriekuciaoro rasa.
" https://m.edsoo.ru/00ae027¢
KauecTBenHnas peakiusi Ha KapOOHAT-HOH
[TepBoHavanbHbIe MOHATHS 00
Bbu6nmuoreka [JOK
39 OPraHMYEeCKHX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢
COEIMHEHUSX yTIepoaa
Bbu6nuoreka [JOK
40 Kpemuuii u ero coeauHeHust
P A https://m.edsoo.ru/00ae080a
[Tpaktuueckas padota Ne 5. Pemenue
A1 SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME bubmmoreka [JOK

«Bakuenye HeMETAJUIBL U UX

COCOAUHECHUA»

https://m.edsoo.ru/00ae0bf2
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KonTtponbHas padora Ne3 o teme

Bbu6nmuoreka [JOK

42 «Baxueine HeMeTaIbl M UX hitps://m.cdsoo.r/00ac0e]8
COCIMHCHUS
OO01mast XxapakTepruCcTUKa XUMHUIECKUX

43 3JIEMEHTOB — METalIoB. MeTayiueckas bubmmoreka [JOK
CBSI3b U METAJINYECKAsk KPUCTAILUIMYECKAs https://m.edsoo.ru/00ael103e
pemérka. PU3nyecKnue CBOMCTBA METAJIIIOB
XuMHUYECKUEe CBONCTBA METAJIIOB.

44 DNEKTPOXUMHUYECKUN psijl HANIpSKEHUN bubmmorexa LHOK

https://m.edsoo.ru/00aec1156
METaJIJIOB
OO6mme cnocoObI MOTYyYEHUS METAJIJIOB.

45 CnnaBbl. BeluncieHus o ypaBHEHUSIM bubnnorexa HOK
XUMHYECKUX PEaKLU, €CIIU OOUH U3 https://m.edsoo.ru/00ael156
peareHTOB COJEPKUT MPUMECH

46 IloHsATHE O KOPPO3UH METAILIOB bubnmorexa LHOK

https://m.edsoo.ru/00ac1278
bu6mmoreka [IOK

47 [Henorrsie MeTaIEL https://m.edsoo.ru/00ac14b2

48 OKcuabl ¥ THAPOKCUJIBI HATPUS U KAJIHSI buGnnorexa LIOK

https://m.edsoo.ru/00ac14b2

49 [[lenoyHO3eMENBHBIE METAIIIBI — KAIBIIUN U bubmuorexa [JOK
Maruui https://m.edsoo.ru/00aecl5¢8

50 Baxneiimme coenuHEeHUS KaJIbIUI bubmmnorexa LIOK

https://m.edsoo.ru/00aelSe8

51 O06o001IeHre U cucTeMaTr3alus 3HaHHIA

52 JKécTtkocTh BOJIBI M CTIOCOOBI €€ yCTpaHESHHS bubmorexa HOK

https://m.edsoo.ru/00ae1886
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[IpaxTuueckas padora Ne 6 o reme

Bbu6nmuoreka [JOK

53 "KEcTKoCTL BOIBI M METOEI €€
" a a https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubmmoreka [IOK
54 AmroMuHui &
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHJIA U bubmmoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka [IOK
56 Keneszo H
https://m.edsoo.ru/00ac1d86
57 Oxcunel, ruapokcuabl u conu xenesa (1) u bubanorexa [HOK
xene3a (I11) https://m.edsoo.ru/00ae35e6
58 O0001eHre 1 cUCTEMATU3aLMs 3HAHUN
[IpakTuueckas padora Ne 7. Permenue
59 3KCIEPUMEHTAIBHBIX 33124 II0 TEME buGnnorexa LIOK
p . https://m.edsoo.ru/00ae3de8
«Baxkueime MeTAIIIBI U UX COEIUHEHUS
Brruncnenus mo ypaBHEHUSAM XUMHYECKHX
€aKIMH, eCJIM OJUH U3 PEearcHTOB JIaH B
60 §36HTKG WU COJIE )KHTI; HIMECH buGnnorexa LIOK
p . p ’ https://m.edsoo.ru/00ae1750
Brruucnenust MaccoBOM JOJIM BBIXOIA
MPOIYKTA PEAKIINHI
61 O0001IeHNEe U cUCTEMAaTH3AlNs 3HAHUHI
6 Kontposbnas padota Ne4 o reme
«BaxHeHe MeTaIIBI M UX COSTHMHEHM S
63 BemiectBa u MmaTepuanbl B TOBCEAHEBHOM Bbu6nmuoreka [JOK
JKM3HHU YeJI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPY KaAIOIIEH bubmuorexa [JOK

cpensbl

https://m.edsoo.ru/00ae4270
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65 Ponp xumMuu B penieHNH 3K0JI0rM4ECKUX | bubmmoreka [IOK
npo0em https://m.edsoo.ru/00ae4270
66 PesepBHeIit ypok. O6o00IIeHHE 1 | bubnnorexa HOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHslit ypok. O6001eHne u 1 bubmmoreka [JOK
cUCTEMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepHblit ypok. O6001meHue u | bubmmoreka [IOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumusi, 8 knacc/ Pymsuruc I'.E., ®enpiman @.I'., AkiimonepHoe 00IIECTBO
«M3parenscTBO «IIpocBenieHne»
* Xumus, 9 knacc/ Pynsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe o011eCcTBO

((HBI[&TCJIBCTBO ((HpOCBCHICHI/IG»

METOINUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6moreka [{OK https://m.edsoo.ru
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