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Beaukuii Ycerior 2025

IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XMMHH Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOI MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUs, MIPEICTABICHHbBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (eaepanbHOH paboueld MPOrpaMMBI
BOCIIUTAHUS U C YYETOM KOHIIENIMU MPENoIaBaHus Y4eOHOTro MpeaMeTa « X UMUSI»
B 00pa3oBarteNbHbIX opranuzanusx Poccuiickoit denepanuu.

[Iporpamma mo XumuM JAET MPEACTABICHHE O LENAX, OOLIEH CTpaTeruu
oOy4eHHMs, BOCHUTaHUS U Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMH YYEOHOIO
npeaMera, YCTaHABIIMBAET 00s3aTENbHOE IIPEIMETHOE coJiepKaHue,
IpeaycMaTpuBaeT pAcHpeleleHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE IIO
pazieiiaM M TeMaM MporpaMMbl 1O XHUMHH, OIpPEAEiseT KOJIUYECTBEHHBIC U
Ka4E€CTBECHHbIEC XapaKTEPUCTHKU COZIEpKAHUS, PEKOMEHYEMYIO
MOCJIEAOBATEIbHOCTh M3YYECHHSI XUMHUHA C YYETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3€H, JIOTUKM Y4eOHOro TMpoIecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAessIET BO3MOXHOCTH —MpeaMeTa IS
peanu3zanuu TpeOOBaHUN K pe3yJbTaTaM OCBOCHHSI OCHOBHOUW 00pa3oBaTelIbHOMN
MporpaMMbl Ha YpPOBHE OCHOBHOI'O 00IIero oopa3oBaHUs, a TaKKe TPEOOBAHUU K
pe3yabTataM 00yYeHHs] XUMUM Ha YPOBHE IIeJIel U3ydeHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEILHON JIESITEIbBHOCTH OO0Yy4YalolIerocsi Mo OCBOCHHUIO
y4e0HOT0 co/iepKaHusl.

3HaHUWE XWMHUU CIYXKUT OCHOBOM isi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro NnpejcTaBiIeHU O MaTEpPUAIbHOM EIUHCTBE MHpPA, BAKHYIO
posib urpairoT (GOpPMHUPYEMbIE XHMHEH TMPEACTABICHHUS O B3aUMONPEBPAIECHUIX
SHEPIUU M 00 DBOJIIOIMU BEIIECTB B MPUPOJE, O MyTAX pEHIeHUs TI100aTbHBIX
npoOJjieM YCTOMYMBOTIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, AHEPreTUUYECKOM,
MUIIEBOI U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peaiu3allid  BO3MOXXHOCTEW IS CaMOpa3BUTUS U
dhopMupOBaHUs KyJIbTYpPbl JUYHOCTH, €€ 00111l 1 (yHKIIMOHATBLHON IPaMOTHOCTH;
BHOCUT BKJaJd B (OPMUPOBAHHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
OOy4JaromMXxcs, HABBIKOB HMX CaMOCTOSATEIHHOM  y4eOHOW  JIeATeNbHOCTH,



HKCIIEPUMEHTAJIbHBIX M HCCIIEIOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX KakK B
MOBCEHEBHOMN KU3HU, TaK U B MPO(EeCCUOHATBHON JEATEIbHOCTH; 3HAKOMHUT CO
cnenu$UKOl HAyIHOTO MBIIIJICHUS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO B3TJIAIA HA
€IUHCTBO TPUPOJBI U 4YEIOBEKa, SBJSIETCS OTBETCTBEHHBIM 3TAalloM B
dbopmHpoBaHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH oOy4Jaronmxcs;
CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-

HAy4YHBIM 3HAaHUSAM, K IIPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOIMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlIeHUS B OOYYCHMM XUMHUHU OOECIEUMBAIOTCS CHEIH(PHKOMA
colep)KaHusi  y4eOHOro  mpeaMeTa, KOTOpPbIA  SBISETCS  NEAaroru4ecku
aJanTUPOBAHHBIM OTPa)K€HHEM 0a30BOM HAYKM XMMUU HA ONPEAECIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumumn Ha ypoBHE OCHOBHOI'O OOILIET0 0Opa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYarOUIMMHUCS CHUCTEMbI INEPBOHAYAIBHBIX MOHATHA XHUMHH, OCHOB
HEOPTaHUYECKOM XHMHU M HEKOTOPBIX OTAENIBHBIX 3HAYMMBIX ITOHITHI
OPraHUYECKON XUMUH.

CrpykTypa coAepkaHusl IPOrpaMMbl 10 XUMHUHU C(OpMUpOBaHa Ha OCHOBE
CUCTEMHOTr0 Ioaxoaa K €€ uzydeHuro. ColepiKaHUe CKIIAJbIBACTCS U3 CUCTEMBI
IIOHATHN O XUMHUUYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI ITIOHATUN O XUMUYECKON
peakuuu. OO0e 3TH CUCTEMbl CTPYKTYPHO OpPraHU30BAHbl 1O MNPHUHIMITY
MIOCJIEA0BATEIBHOTO PAa3BUTHSI 3HAHUM HA OCHOBE TEOPETHUYECKHUX INPEICTABICHUI
Pa3HOro YpOBHS:

— ATOMHO-MOJICKYJIAPHOI'O YYCHHA KaK OCHOBBI BCCTO CCTCCTBO3HAHMA,

—  Ilepmoamueckoro 3akona JI. 1. MenaeneeBa Kkak OCHOBHOI'O 3aKOHa

XUMUU;

—  YYEHHUS O CTPOCHUHU aTOMA U XMMHUYECKOU CBSI3H;

—  TIpeAcCTaBiIeHUM 00 3JICKTPOJUTHYECCKON IHCCOLMAIIMU BEIICCTB B
pacTBOpax.

Teopernueckrue 3HAHMUS PACCMATPUBAIOTCA HA OCHOBE OAMITUPUYECKU
MOJIYYCHHBIX U OCMBICTIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEILHO OT OJTHOTO
YpPOBHSI K JPYromy, BBINOJHAS (GYHKIUU OOBSICHEHHS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUS U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS W TOJTYYCHUS
M3y4YaeMBbIX BEIIIECTB.

OcBoeHue mporpaMMbl MO XHUMHHM  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJICTABJICHNUS] O XUMHYECKOW COCTABIISIIOIIEN HayYHOW KapTHUHBI MUPA B JIOTUKE
e€ CHUCTEeMHONl NPUPOJIbI, IEHHOCTHOIO OTHOWIEHHWS K HAYyYHOMY 3HAHUIO H
METOJIaM MO3HAaHUA B Hayke. M3yueHue XMMHUU MPOUCXOIUT C TMPUBICUYCHUEM



3HaHUW M3 paHee U3YYEHHBIX Y4YEOHbIX mpeaMeToB: «OKpyxaroumili Mupy,
«buoinorus. 57 kinacce» U «PuU3nKa. 7 KIacc.

[Ipy wu3ydYeHHH XUMHUU TPOUCXOAUT (POPMUPOBAHME 3HAHUH OCHOB
XMMHUYECKON HAayKH KakK 0O0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKOM
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHPOBOHM KYJIBTYpPBHI.
3amaga y4yeOHOTO MpeAMETa COCTOUT B (HOPMHUPOBAHMHM CHCTEMBI XUMHUYECKHUX
3HAHUM — BaKHEHIIMX (PaKTOB, NOHATUH, 3aKOHOB U TEOPETUUYECKUX IMOJIOKEHUH,
JOCTYNHBIX O0000IEHUH MMPOBO33PEHUECKOIO XapakTepa, s3blka HAayKH, B
OpUOOIIEHNM K Hay4dHbIM METOJAM IO3HAHMA INpU H3YYEHUM BELIECTB MU
XUMHUYECKHUX PEaKIHi, B JOPMUPOBAHUU U PA3BUTHH MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHHH B Yy4e€OHO-TIO3HABATEIbHOM M y4eOHO-HCCIIEI0BATENbCKON
JeSITEIbBHOCTH, OCBOCHUM MpaBHJI 0€30macHOro oOpallleHusi C BEIIECTBAMHU B
ITOBCETHEBHOM KU3HH.

[Tpu n3yyeHuu XUMHUHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)KHOE
3HaYeHHUE NMPUOOPENU TAKUE LIETH, KaK:

— dbopMUpOBAHUE HHTEIJICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHSITHIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM JKU3HU;

— HaIpaBJIEHHOCTh OOYYEHUs] Ha CUCTEMaTHYeCKOe MpHOOIIEeHNE
OoOy4JaronmMxcsi K CaMOCTOATEIbHON IM03HABATENbHONW NIESITEIbHOCTH, HAay4YHBIM
MeToJaM TO3HaHMs, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— oOecrieueHue YCIIOBUH, CIIOCOOCTBYIOUIUX IPUOOPETEHHIO
OOy4arolmMuMHUCs  OMbITa  pa3HOOOpa3HOM  JEATENIbHOCTH,  TO3HAaHUS U
CaMOTIO3HAHUS, KJIIOYEBHIX HABBIKOB (KIFOUEBBIX KOMIETEHIUMN), WMEIOIINX
YHHUBEpPCaJIbHOE 3HAYCHHE ISl PA3TUYHBIX BUJIOB JI€ATEIHHOCTH;

— dbopmupoBaHue 00IIeH (QPYHKIIMOHAIBHOW W €CTeCTBEHHO-HAy4YHOU
I'PaMOTHOCTH, B TOM UYHCJIC YMCHHUHW OOBSCHITH W OIICHUBATH SIBJICHUS
OKpPY’KaoIIIero MHUpa, WCIONb3Yysl 3HAHUS W OMBIT, MOJYYCHHBIE MPHU W3YYCHHUH
XUMUHU, TPUMEHATh MX MPU PEIICHHH MpoOJieM B TOBCEIHEBHOW KU3HHU U
TPYZIOBOU IE€ATENBHOCTH;

— dbopmupoBaHre y OOyYaroONUXcCsi TYMaHHUCTUYECKUX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMHWYECKUX 3HAHWH IS BBIPAOOTKH DSKOJOTHUYCCKU
1eecoo0pa3HOro TOBEICHUST B OBITY W TPYJAOBOM JEATEIBHOCTH B IIEJAX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOTHOM Cpeabl;

— pa3BUTHE MOTHUBALIUU K 00YUYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HA OCHOBE YCBOGHMsI OOLICUYEIIOBEUYECKUX LEHHOCTEH,



TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY Mpo(uiisi U HAMPABICHHOCTU AAJIbHEUIIErO
oOy4JeHwUS.

OOmiee 4YuCIO 4YacoB, OTBEIEHHBIX [UISI M3YYEHUS] XHMHH Ha YPOBHE
OCHOBHOTO 00IIIeT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJIeIN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).

COJEPKXAHUE OBYUYEHUA

8 KJIACC IlepBoHayajibHbIe XUMHYECKHE MOHATHS

[Ipenmer xumuun. Ponp XMMuM B KU3HU 4Y€JIOBEKa. XUMHS B CHCTEME HAYK.
Tena u BemecrBa. DuU3MYECKUE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSTHHE
BemiecTB. [loHsATHE O MeTOjaxX ITO3HAHMSA B XMMHHU. YHCTbIE BEIIECTBA U CMECH.
CniocoOnI pa3aesneHust cMeceil.

ATOMBI ¥ MOJICKYJIbl. XHUMHYECKHE dJIeMEHThl. CHUMBOJBI XHUMHUUYECKUX
a1eMeHTOB. [IpocThie U CII0KHBIC BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumudeckas Gopmyina. BaleHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemnlecTB. OTHOcHTENIbHAST aTOMHasg Macca. OTHOCHTEIbHAS
MOJIEKyJIsipHasg Macca. MaccoBasi 10J1s1 XUMHUYECKOTO JIEMEHTAa B COCIMHEHUH.

KonmnuectBo BemectBa. Mosb. MosisipHast macca. B3anmMOCBsI3b KOJIMYECTBA,
Macchbl U 4YHCIA CTPYKTYpPHBIX €IWHUIl BemiecTtBa. Pacu€tel mo Qopmynam
XUMHYECKUX COCTUHCHHUM.

dusznyecKue U XUMUYECKHUE SIBJICHUSI. XUMUUYECKash peakius U €€ Mpu3HaKu.
3aKOH COXpaHEHHUs MacChl BellecTB. XuMmuyeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEAKIUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii  IKCnepuUMeHm: 3HAKOMCTBO € XHMMHUYECKOW ITOCYNIOW,
npaBWiaMu pabOThl B J1abOpaTopuu U MpUEMaMH OOpalIeHUs C JabopaTOPHBIM
o0oOpyJOoBaHUEM, W3y4YEHHWE © ONHCaHWuEe (PU3NYECKUX CBOWCTB 0Opa3IoB
HEOPraHWYECKUX BEILECTB, HaOMoAeHHe (PU3NYECKuX (IUIaBIIEHUE BOCKA, TasHUE
JbJa, pacCTUpaHUE caxapa B CTYNKe, KUTIEHUE U KOHJIEHCALUs BOJIbI) M1 XUMHUYECKHUX
(ropeHue cBeuHW, MPOKAJMBAHWE MEAHOW MPOBOJIOKH, B3aUMOJCHCTBUE Mella C
KHUCJIOTOM)  sIBIIEHWH, HaAOMIOJEHHME U ONUCAaHWE TPU3HAKOB MPOTEKAHUS
XUMHUUYECKUX peakiuil (pa3ioKeHHe caxapa, B3aUMOJCHCTBUE CEPHON KUCIOTHI C
xjopuaoM Oapusi, pasnoxkenue ruapokcuna wmeau () npu  HarpeBanuw,
B3aMMOJIeHCTBUE jkene3a ¢ pactBopoMm coiu Mmenu (Il), uzydenwme cmocobGoB
pa3fiefieHusi CMecel: C TMOMOIIBI0 MarHuTa, (UIBTPOBAaHUE, BbHIApUBAHUE,
TUCTWUISIIMS, XpoMarorpadusi, NPOBEACHHE OYHCTKH TOBAPEHHOW  COJIH,



HaAOJIIOJICHUE U ONMCAHHUE PE3yJIbTATOB IPOBEACHUS OIBITA, WUIIOCTPUPYIOLIETO
3aKOH COXPAaHEHHSI MacChl, CO3JaHUE MOJIENEH MOJIEKYJ (IIAPOCTEPHKHEBBIX).

BaskHeiinue npeacTaBUTE M HEOPTrAaHNYECKUX BeleCTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciopon — 3J€MEHT U IPOCToe
BenlecTBo. HaxoxneHwe kucimopona B MHpUpoae, (U3NYECKUE U XUMHUYECKUE
cBoictBa (peaknuu rtopeHus). Oxcunpl. I[lpumenenue kucnopoaa. CrocoObl
MOJlydYeHUs: Kuciaopona B Jaboparopud W TPOMBINIICHHOCTH. KpyroBopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOU(UKALNS KHCIOPO/Ia.

TennoBoit >hPekT XUMUYECKOW peakiuu, TEPMOXHMUYECKUE YpaBHEHUS,
DK30- M DHAOTEPMUYECKHE pEaKUHMH. TOIUIMBO: Yrojb M METaH. 3arpsA3HEHHE
BO3]lyXa, YCUJICHHE MAPHUKOBOIO 3(pekTa, pazpylieHne 030HOBOTO CIIOSI.

Bomopon — nsnemenT u mpoctoe BemectBo. Haxoxknenue Bogopona B
npupoae, (usMyeckue U XUMHUYECKHE CBOWCTBA, NPUMEHEHUE, CIIO0COObI
nony4yeHust. Kucmorel u comnu.

Mosnsipablii 00bEM ra3oB. Pacuérel 1o XUMHYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcCTBa BOAbl. Boxa kak pactBopurens.  PacTBOpEI.
HacpilieHHble ¥ HEHACBIIEHHBIE PACTBOPBI. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis BEIIECTBA B pacTBOpe. XMMHYECKUE CBOMCTBA BOAbI. OCHOBaHMS.
Posib pacTBOpOB B IpUpOJAE U B KU3HU 4es0BEKAa. KpyroBopoTr BoAbl B IPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus Heopranmdyeckux coeauHeHuit. Oxcuawl. Kiaccuduxanus
OKCHUJIOB:  cojieoOpasytonue (OCHOBHBIE, KHCJIOTHBIE, aM(dOTepHbIE) W
HecosneoOpazyronue. Homenknatypa oxcuaoB. DuU3MUeCKHe W XUMHUUYECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanusi. Krnaccubukaruss ocHOBaHUW: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HomeHkmatypa ocHoBaHuil. Du3znyeckue M XUMHUUYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucinor. dusznueckue u
XHMHUYECKHE CBOMcTBA KucHOT. Psjg axktuBHoctu MetamwioB H. H. bekerona.
ITonydyenue KUCIIOT.

Conu. Homenknarypa coneil. ®u3nyeckue 1 XMMAYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.
['eneTnyeckas CBsI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKcnepumeHm:.  KadeCTBEHHOE OIPEICICHUE CONCpKaHUA
KHACIIOpOJla B BO3AYyXE, IOJIy4€HHE, COOMpPAHME, PpACIIO3HABAHUE M H3yUYCHUE
CBOMCTB KHUCJIOpOJa, HaOJMIOJeHHE B3aUMOACHCTBHS BEIIECTB C KUCIOPOJIOM H
YCIIOBHSI BO3HUKHOBEHMSI M NPEKpAIECHHUs TOpeHHs (I0oXkapa), 0O3HAKOMIIEHUE C



oOpa3llaMM OKCHJOB U OIMCAaHWE HX CBOWCTB, TIOJy4YE€HHE, COOUpaHUE,
pacno3HaBaHHE€ W M3yYE€HHUE CBOMCTB BOJOpOJa (rOpeHHE), B3aUMOJCHCTBUE
Bojoposia ¢ okcuaoM meau (1) (BO3MOKHO HMCHOJIB30BaHHWE BHUIEOMATEPUAIOB),
HaOmoieHue 00paslloB  BEHIECTB  KOJMYECTBOM |  MOJb, HCCIEIOBaHHUE
OCOOEHHOCTEM  pacTBOpPEHHUS  BEIIECTB C  PA3IMYHOM  PacCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOM MACCOBOM [I0JIEW PAaCTBOPEHHOIO
BEILIECTBA, B3aUMOJICHCTBHUE BOJBI C METAJNIaMH (HATPUEM U KaJIbIIUEM) (BO3ZMOKHO
WCITOJIb30BAaHUE BUJCOMATEPUATIOB), HCCIEAOBAaHUE OOpa3LOB HEOPTraHUYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJIEHUE U3MEHEHHUS! OKPACKM WHIMUKATOPOB B
pacTBOpax KUCIOT W Lienouel, u3ydeHue B3zaumojeictBus okcuna meau (I1) ¢
pPacTBOPOM CEPHOM KHCJOTBI, KUCIOT C METajUulaMH, PEaKUUN HEUTpaau3alud,
MOJy4€HNE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METajla APYTUM M3
pacTBOpa COJIM, PELICHHUE HKCIIEPUMEHTAIBHBIX 3a4a4 10 Teme «BakHeuine
KJIACChl HEOPTaHUYECKUX COCIMHEHUIN.

Ilepuoanuecknii 3akoH u Ilepuoamueckass cucremMa XHUMHYECKHX
jiemeHTOoB JI. . MenngeneeBa. CrpoeHue aTromMoB. XMMH4YECKasi CBSA3b.
OKuCIUTETIbHO-BOCCTAHOBUTEIbHbBIC PeaKIUU

[lepBble TOMBITKH KJIACCU(PUKAIUU XUMHYECKUX dyeMeHToB. [loHsTHE O
rpynmnax CXOJHBIX JJEMEHTOB (LIEJIOYHbIE M MICJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yr0T aM(POTEPHBIE OKCHUIbI
Y TUIPOKCUIBI.

[Tepunonnueckuit 3akoH. [lepuoanyeckas cucrema XUMUYECKUX JIEMEHTOB /1.
N.  MenneneeBa.  KopoTkonmepuoanass ¥ JJIMHHONEPUOAHAs  (OPMBI
[Tepnoauueckont cuctemMbl XuMuueckux 3yeMeHToB . 1. Menneneesa. [lepuoasr u
rpynnbl. @U3NYECKUN CMBICI NOPSAKOBOTO HOMEPA, HOMEPOB NEPUOJA U TPYIIIIbI
AJIEMEHTA.

Crpoenune atomoB. CoctaB aToMHBIX siiep. M3otonbl. DnekTpoHbl. CTpoeHHe
AJIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XMMHYECKHX DJIEMEHTOB
ITepuonnueckoin cucremsl . 1. Menneneesa. XapakTepucTUKa XUMUYECKOTO
AJIEMEHTA 10 €ro MnoJiokeHuto B [lepuogunueckoi cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHsS paauyca aTOMOB XHWMHUYECKUX DJJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYyNIIaM U MEPUOJIAM.

3nauenue [lepuoanyeckoro 3akoHa u [leprnoandeckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ul pa3BUTUs Hayku U npaktuku. . 1. MenpaeneeB — yd€HbIM U
rpaXJaHVH.

Xumuyeckass cBs3b. KoBaneHTHast (mojisipHass W HEMOJISIpHAsi)  CBSI3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.



CrerneHb OKHCJICHUS. OKUCIUTETbHO-BOCCTAHOBUTENIHHBIE  PEAKIIUH.
[Iporiecchl okucieHUs U BOCCTaHOBNEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm. W3ydyeHUE OOpa3LOB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJECHUCTBUE THUAPOKCHAA ILMHKA C PAacTBOPaMHM KHUCJIOT U
LIEJI0YEH, IPOBEICHHUE OIBITOB, WIIIIOCTPUPYIOIINUX IPUMEPBI OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUHN (TOPEHHE, PEAKIIMH PA3JIOKECHHUS, COSUHEHU ).

Mesicnpeomemmuoie ceazu

Peanuzanuss MeXNpeOMETHBIX CBA3EH NpHU W3YYEHUHM XHUMHHM B & Kiacce
OCYILIECTBIISIETCSI 4YEpe3 MHCIOJIIb30BAHME KaK OOLIMX €CTECTBEHHO-HAyYHBIX
IIOHATUM, TAK U IOHATUH, ABJIAIOLIUXCA CUCTEMHBIMU JUIA OTACJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO01Me ecTeCTBEHHO-HAyUYHbIE MOHATHS: HAYYHBIM (DaKT, rumoTesa, Teopus,
3aKOH, aHaJIW3, CHUHTE3, KiaccUuPUKalus, MEPUOJUYHOCTb, HAOIIOJEHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusuka: Marepus, aToM, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIbI, PaAUOAKTUBHOCTh, MOJIEKYJA, AJICKTPUUECKUN 3apsij, BEIEeCTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, ra3, (PU3MUECKUE BEIMYUHBI, CTUHUIIBI
W3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEPaIIbl, TOPHBIE MOPO/IbI, MOJE3HbIE
HCKOMAaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC BemiecTBo M XUMHYECKas peaKkuus

[Tepunonnueckunt 3akoH. [lepuonnyeckas cucrema XUMUYECKUX JIEMEHTOB /1.
N. Menneneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KaMs, KaJIblUI U HX
COCOMHEHUN B COOTBETCTBUM C TIIOJIO)KEHUEM »JJIEMEHTOB B llepuomnueckou
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XMMHYECKON CBSI3U. THUIBI KPUCTAIITMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTALUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukaius m HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCS K pa3IM4YHBIM KjlaccaM HEOPTaHHYECKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukarys XxuMuaeckux peakiifil Mo pa3IndHbIM MPU3HAKAM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIICCTB, MO TeIuioBoMy H(ddekTy, Mo
W3MEHEHUIO CTEMEHEeW OKHMCIICHUS XMMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTHU, IO



YUYacCTHUIO KaTaau3aTopa). DK30- U HJIOTEPMUUYECKUE PEAKLINU, TEPMOXUMUUYECKUE
YPaBHEHMSL.

[TonsitTue o ckopoctn xumuueckoil peakiuu. [lonstue o0 0OpaTUMBIX U
HEOOpaTUMbIX XMMHMYECKUX peakuusx. [IoHsITHEe 0 TOMOTE€HHBIX M I'€TEpOTrEeHHBIX
peakumsx. [lonsatue o katanmse. [loHATHE O XMMHYECKOM paBHOBeCHH. DaKTOPBI,
BIIMAIOLIME HA CKOPOCTh XUMHYECKOM pEaKUMU U IOJOKEHUE XUMHUYECKOIO
PaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTEIILHBIC ~ PEaKIMH,  DJIEKTPOHHBIA  OajaHC
OKHCIIUTETPHO-BOCCTAHOBUTEIIBHON ~ PEaKIIHH. CocraBiieHne  ypaBHEHHUH
OKHCIIUTEIPHO-BOCCTAHOBUTEIIBHBIX ~ pEaKIUid C  HCIOJB30BAHHEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPOJIUTUIYECKON JUCCOLMAIIUNM. DJICKTPOIUTHI U HEIJICKTPOIUTHI.
Katnonbl, anHnoHbl. MexXaHu3M JIHUCCOIMALIMM BEHIECTB C PAa3JIMYHBIMU BUIAMHU
xuMuueckon cBs3u. CreneHs auccoranuu. CUiabHbIE U C1a0bIe AJIEKTPOIUTHI.

Peakuiun nonHoro oomeHa. Y CI0OBHUS IPOTEKAHUS peaKIiii HOHHOTO 0OMEHa,
IOJIHBIE W COKpAalIEHHbIE HOHHBIE YpaBHEHUs peakuuid. CBOWCTBA KHCIIOT,
OCHOBAaHMM W COJIE B CBeTE€ IIPEACTABICHUN 00 2JIEKTPOJIUTHYECCKOMN
nuccormanyu. KauecTBeHHbIE peakiiui Ha HOHBIL. [IOHATHE O THAPOJIM3E COJICH.

Xumuueckuii IKcnepumenm:. O3HAKOMIICHUE C MOJEISIMA KPUCTATUNINYECKHUX
peIIETOK HEOPraHMYECKHX BEIIECTB — METAJIOB U HEMETauIoB (rpadura u
ajiMasa), CJIOXKHBIX BEHIECTB (XJOpHUJIa HATpHsi), HCCIEAOBaAaHUE 3aBUCHUMOCTH
CKOPOCTH XHMHYECKOW pEaKUUu OT BO3JACUCTBUS pa3IMYHBIX (PAKTOPOB,
VICCJIEIOBAHNE JIEKTPOIIPOBOHOCTH PACTBOPOB BEUIECTB, MpoLEcca JUCCOLMALINU
KHUCJIOT, IIeJo4Yell MU coyied (BO3MOXKHO HCIOJIb30BaHUME BHUAECO MaTepUaloB),
MIPOBENICHHE OMBITOB, MWILTIOCTPUPYIOLIUX MTPU3HAKU POTEKAHUS PEAKIUHA HOHHOTO
oOMeHa (oOpa3oBaHME OCa/iKa, BbIACIEHHE ra3a, oOpa3oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakUui
(ropeHue, peaku pas3IoKEHUs, COEIUHEHMs), pACllO3HaBAHUE HEOPraHUYECKUX
BEIIECTB C TOMOIIBIO KAYECTBEHHBIX pEakUuid Ha HWOHBI, pEUICHUE
HKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertanibl U MX coeinHEeHUS

OO6mast xapakTepucTuka TrajoreHoB. (OCOOEHHOCTHM CTPOSHMsI aTOMOB,
XapakTepHble cTeneHu okucieHusa. CTpoeHue u (pusmyeckre CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XMMHMYECKME CBOMCTBA Ha [MpUMEPE  XJOpa
(B3aMMOJENCTBAE € METaNIaMHM, HEMETaJUIaMH, IIEJI04YaMHu). XJIOPOBOIOPOI.
ConsiHast KHCIIOTa, XMMHUYECKUE CBOWCTBA, NMOJyYEHHE, NMpUMEHeHue. JlelicTBue



XJopa U XJOPOBOAOpOJa Ha OpraHu3M YCJIOBCKaA. Baxneiinme XJIOpUAbl U HX
HaXOXICHHUC B ITPUPOACL.

OOmas xapakrepucTuka 371eMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUciIeHus. CTpoeHue U (PU3MUECKHe CBOICTBa
IPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOIIHbIE MOIU(UKALIMKA KUCIOPOJa
U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOAOpPOA, CTpPOEHUE, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA. OKCHABI CEpbl KAK MPEACTABUTENIN KHUCIOTHBIX OKCHIOB.
Cepnast kuciorta, (Qu3MUEeCKMe U XHUMHUYECKHME CBoWcTBa (0OmMe Kak
IOpEJCTaBUTEN Kiacca KUCIOT U creuuduyeckue). XUMHUECKHE peakliuy,
JeKallye B OCHOBE IPOMBIIUIEHHOIO CIIOCO0a TIOJIyYeHUS] CEpHOW KHCIOTHI.
[Ipumenenue cepHor KACIOTHI. Coin CEPHOM KHUCIOTHI, KAYECTBEHHAs pEeaKLUs Ha
cyiabdaT-uoH. Haxoxzaenue cepbl U €€ COEAMHEHUN B MpHUpoae. XUMHUYECKOE
3arpsiI3HEHHE OKPYXKAIOLIEH Cpelpl COCAMHEHUSAMHU cepbl (KHCIOTHBIE JOXK[IH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILLEHUSI.

OO6mas xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEIICHU OKHUCICHHS. A30T, paclpocTpaHEHUE B MPHUPOJC,
bu3nYecKue U XUMUIECKHe cBorcTBa. KpyroBopot a3ora B mpupozae. AMMHUaK, ero
dbu3nYecKre 1 XUMHUYECKUE CBOMCTRBA, MOTyYeHHe U npuMeHeHrne. Conu aMMOHHS,
ux (pu3nUecKue U XMMUYECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakiys Ha
WOHBI aMMOHHS. A30THas KHUCJIOTa, e MoNydeHue, (Pu3nyeckue M XUMHUYCCKHE
CBOMcCTBa (00OIIME Kak TPEACTAaBUTENS Kiacca KHUCIOT U  craenuduueckue).
Hcnonb30BaHWe HUTPATOB W COJICM aMMOHHS B KadeCTBE MHMHEPAIBHBIX
ynoOopeHuil. XuMHU4YeCKoe 3arps3HeHUEe OKPYKAIOIICH Cpeibl COSTUHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHHE BO3[yXa, MOYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Monudukaruu docdopa, GuUMUECKHMEe M XUMHYECKUE CBOMCTBA.
Oxcun docdopa (V) u dochopras kuciora, Gu3ndeckue 1 XUMUIESCKHUE CBOMCTRA,
nonyuyenue. Mcnonp3oBanue ¢pocdaroB B Ka4eCTBE MUHEPAIbHBIX YI0OPESHUIA.

Ob6mast xapakrepuctuka 371eMeHTOB |VA-rpynnsl. OcoOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTEpHBIC  CTCIICHW  OKHCICHHS.  YTJIEPOJd,  AJUTOTPOITHBIC
MOIU(DHUKAIINK, PACIPOCTPAaHCHHE B TMpUpojae, (U3HMYCCKHE U XUMHYSCKHE
cBoiicTBa. Ancopouusa. Kpyrosopot yraepona B npupozae. OKCHabl yriepoja, ux
bu3NYecKue W XHWMHYECKHE CBOMCTBA, JCWCTBHE HA JKUBBIC OPTaHW3MBEI,
MOJIYYCHUE M TMPUMEHECHHE. DKOJIOTHYECKHE MPOOJIEMBI, CBSA3aHHBIC C OKCHIOM
yraepoga (1V), rumore3a r17m00ambHOTO TOTEIUICHWS KIWMara, IMapHUKOBBIN
addekr. YronapHas KucaoTa U €€ coiau, X GU3NISCKHe U XMMHUUYSCKUE CBOMCTRA,
MOJIy4ICHUE W TpuMeHeHue. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.



Hcnonb3oBanue kapOOHATOB B OBITY, MEIMIIMHE, MTPOMBIIUIEHHOCTH U CEJIbCKOM
XO3SMCTBE.

[lepBoHayanbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX
yraepojia (MeTaH, 3TaH, 3TUIEH, alleTUJIEH, 3TaHOJ, TTIUIEPUH, YKCYCHAsl KUCTIOTA).
[IpupoHbie HMCTOYHUKH YTIIEBOJOPOJAOB (Yroyib, MNPUPOJHBIN Ta3, HEDTH),
IPOAYKThl UX IepepaboTku (O€H3MH), WX pOJIb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEIIECTBAX: XKHUPaxX, OCNKax, yrieBoJax — U UX
poiid B KU3HM 4elloBeka. MarepuaibHOE€ €JUHCTBO OPraHUYECKUX U
HEOPTraHWYECKUX COECTUHEHUN.

KpemHunii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJy4YEHUE U
npuMmeHenue. CoenuHeHUs KpeMHUs B npupoje. OOmiye mnpeacraBieHUs 00
okcune kpemuust (IV) u kpemuueBoit kuciore. CUIUKATBI, UX HCIOJIb30BAHKE B
ObITYy, B MPOMBILUIEHHOCTH. BaxkHellre CTpOUTEIbHbIE MaTepUalbl: KEpamHKa,
CTEKJIO, LIEMEHT, OeToH, keae300eToH. [Ipodiaembl 0e30macHOro HMCIOIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCEIHEBHOM KU3HHU.

Xumuueckuii  IKcnepumenm: U3y4eHHEe O00pa3suoB HEOPraHUYECKUX
BEILIECTB, CBOWMCTB COJISHOW KHCIJIOTBI, IPOBEIACHUE KAaYECTBEHHBIX pPEAKIUl Ha
XJIOPUI-MOHBI U HAOJNIOICHUE MPU3HAKOB WX MPOTEKAHHUS, OMBITHI, OTPaKaroIIue
du3NUecKue U XUMHYECKHE CBOMCTBA TAJIOTEHOB M WX COEAMHEHHUH (BO3MOXHO
UCIIOJIb30BAaHUE BUJCOMATEPUATIOB), O3HAKOMIJIEHHE C 0OpaslamMu XJOpPHUIOB
(rajoreHu10B), O3HaKOMJIEHHE C 00pa3lamMu cepbl U €€ COeTMHEHUSIMHU (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUAIIOB), HAOJIIOIEHUE Tpoliecca 0OyIJIMBaHUs caxapa
MOJ, JECUCTBUEM KOHUECHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3YYEHHUE XUMHUUYECKUX
CBOMCTB pa30aBJIE€HHON CEpHOIl KUCIOTHI, IPOBEJICHNE KAUeCTBEHHOW pEaKlMHi Ha
cynb(atioH ¥ HaONIOJeHUWE TMpU3HAaKa €€ TMPOTEeKaHUs, O3HAKOMIICHHE C
dbuzndeckuMu CBOMCTBaMHM a30Ta, (ocdopa u uxX coequHEeHUN (BO3MOMKHO
UCIIOJIb30BAaHUE  BHJIEOMATEpHANIOB), oOpa3uaMu a30THBIX U (ochOopHBIX
ya0OpeHuil, mojlydeHue, coOMpaHue, paclno3HaBaHWE U U3YYEHUE CBOWCTB
aMMUaKa, MPOBEJACHNE KaUeCTBEHHBIX PEaKIuii Ha MOH aMMOHHS U (pocdar-roH u
W3yYEHHE TMPU3HAKOB HUX TMPOTEKAHUs, B3aUMOACHCTBHE KOHIIEHTPUPOBAHHOMN
a30THOM KHCIIOTBI C MeIbl0 (BO3MOXKHO HCIIOJIb30BAHUE BUIECOMATEPUAIIOB),
U3y4YeHUE MOJIeNiell KPUCTAUIMYECKUX PEmETOK anmasa, rpadwurta, dysuiepena,
O3HAKOMJIGHME  C  TPOLECCOM  ajcopOlMM  pacTBOPEHHBIX  BELIECTB
aKTUBHPOBAHHBIM YIJIEM MU YCTPOMCTBOM MPOTUBOTa3a, MOJy4yeHUE, cOOMpaHue,
pacno3HaBaHMe€ M  HM3y4YE€HHE CBOWMCTB  YIVIEKMCIOrO Tras3a, MpOBEJCHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT U CHJIMKAT-MOHBI M U3yYEHHE TMPU3HAKOB UX
NPOTEKAHMS, O3HAKOMJIEHHE C NPOAYKIHMEH CHIMKATHOM MPOMBIIIIEHHOCTH,



pellIeHuEe SKCIEPUMEHTAIBHBIX 3a7ad 1Mo Teme «BaxHeilme HeMeTaulbl U X
COEJIMHEHUS.
MeTaJIbl 1 UX COeINHEeHUS

OO01mast XxapaKTepUCTUKa XUMUYECKUX AJIIEMEHTOB — METAJJIOB HA OCHOBAaHUU
UX ToJIokeHuda B llepuoamueckor cucrteme Xumuyeckux diemeHToB . .
MenneneeBa u crpoeHusi aroMmoB. CtpoeHue MetamioB. MeTtajuinueckasi CBSI3b U
METAJTMYECKasi ~ KpPUCTAJUIMYECKass  pemeéTka.  DJIEKTPOXUMHUYECKUM  psif
HaIpspKeHU MeTaiioB. Pu3nueckre U XUMHUYECKHe CBOMCTBa MeTauioB. OO0miue
CIoCcOOBI TMOMy4YeHUs: MeTauioB. [loHSTHE O KOPPO3UM METAJIOB, OCHOBHBIE
cocoObl 3ammThl WX OT Kopposuu. CmaBbel (CTajb, YyTyH, AIOPaTIOMUHUM,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounbie MeTamibl: mojoxkeHue B Ileproanueckoil cucTeMe XUMHUYECKUX
sanemeHToB JI. 1. MeHaeneeBa, CTpOEHME MX aTOMOB, HAaXOXICHHE B MPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUIBI U
TUAPOKCUABl HATpusi W Kanus. [IpuMeHeHue MIEIOYHbIX METAUIOB W HUX
COCIUHECHUM.

[[lenoyHO3eMENbHBIE METAJUIBl MAarHuid W KaJIbLMA: TOJIOKEHHE B
[lepnognueckon cucreme xumuueckux snemeHToB . M. Menneneesa, ctpoeHue
WX aTOMOB, Hax0XJIeHUE B npupojae. duznueckue U XMUMHUUECKHUE CBOMCTBA MarHus
U Kanbuuda. Baxueimne coenuMHEHUs KaiablUus (OKCUI, THAPOKCHUZ, COJIN).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIOMUHUN: TI0JI0’KeHUE B [leproanueckon cucTeMe XuMHUYECKUX AJIEMEHTOB
J. . MenneneeBa, CTpOCHHE aTOMa, HAXOXKJIeHUE B mpupoae. Pusmyeckue u
XUMHUYECKHE CBOMCTBA amtoMUHUS. AMGOTEpHbIE CBOMCTBA OKCHA U TUIIPOKCHUIA
ATIOMUHUSL.

Keneso: nosoxenue B [lepuogudeckor CUCTEME XUMUYECKHUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOCHME aToOMa, HaxoXIeHWE B mpupone. dusnueckue u
XUMHUUYECKUEe CBOMCTBA xkeje3a. OKcuibl, THAPOKCUABI U comu xene3a (1) u xenesa
(), wmx cocraB, CBOWCTBA W NOJAYYCHHE. XUMUUECKUU IKCHEPUMEHM '
O3HAKOMJICHUE C 00pa3IaMy METANIOB U CIUIABOB, UX (PU3MUYECKUMHU CBOMCTBAMH,
W3YyYE€HHE PE3yJbTaTOB KOPPO3UH METAJIOB  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJICOMATEPUAIIOB), OCOOEHHOCTEN B3aMMOACHCTBUS OKCHAA KAJIbIUS M HATPHUS C
BOJIOM (BO3MOKHO HCIIOJB30BaHUE BHUACOMATEPUATIOB), HCCIIEIOBAHUE CBOWMCTB
KECTKOM BOJABI, TMpolilecca TOPEHUs JKelle3a B KUCIOpoJe (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), TPU3HAKOB TPOTEKAHUSI KAYECTBEHHBIX
peakiuii Ha MOHBI: MarHus, Kajbllvs, aJllOMUHUS, ITMHKa, kene3a (l1) u xenesa
(1), memu (1), HaGmoaeHHE W OMKMCAHWE MPOIIECCOB OKPAIIMBAHUS IUTAMEHH



MOHAMU HATpHs, Kallusl U Kajdblusl (BO3MOXKHO MCIOJIb30BAaHUE BUJIEOMATEPHAIIOB),
uccienoBanue am@OTEPHBIX CBONCTB TUIAPOKCHAA QIIOMUHUS U THUIPOKCUAA
LIMHKA, pEHIEHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «BakHelme MeTasuibl U UX
COCJIUHEHUSD.

XuMHUA U OKPYKAKIIAs cpeaa

BemectBa 1 Marepuanbl B TMOBCEAHEBHOM >KM3HM uesoBeKka. be3omacHoe
WCITOJIb30BAaHUE BEUIECTB M XMMUYECKHX peakuui B ObITy. IlepBas momolup npu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSX.

XUMHUECKOE 3arpsA3HEHUE OKpY’Karolie cpeinl (MpeAesibHas JO0MycTUMas
KOHIIeHTpalus BemiecTB, aanee — [[JIK). Pons xumuu B pemieHun 3K0JIOTHYECKUX
npooiaem.

Xumuueckuii IKCnepumMeHm:

U3y4eHHe 00pa3lioB MaTEpUaIOB (CTEKIIO, CTUIABbl METAJIOB, MOJUMEPHbIC
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanmnsanus MeXNpenMETHBIX CBSI3€M NpPH HM3y4YEHUM XUMHUHA B 9 Kiacce
OCYULIECTBJISIETCS. 4epe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W MOHATUM, SBIIIOIIMXCA CUCTEMHBIMU JUISl OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTecTBEHHO-HAayuYHbIE MOHATHS: HayudHbIM (akT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHaU3, CHHTE3, Kiaccu(ukanus, MEepUOJUYHOCTh, HAOIIOJCHHE,
HKCIIEPUMEHT, MOJECIUPOBAHUE, H3MEPEHUE, MOJEJb, SIBICHHE, NapHUKOBBIN
s deKT, TEXHOIOTHS, MAaTEPUAITBI.

®duzuka: Marepusi, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHU],
W30TOMbI, PaJUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKU 3apsjl, NPOBOJHHKH,
HOJYIPOBOJIHUKH, JTUAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAS]
pemérka, criiaBbl, (PM3MYECKUE BEIMYMHBI, €IUHUIIBI U3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunTes, apixaHue, Ouochepa, FKOCUCTEMA, MUHEPAIbHbIC
y0OpeHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIIbl, TOPHBIE MOPOIbI, OJIE3HbIE
HCKOIIaeMblIe, TOTUIHBO, BOJHbBIE peCypChl.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS HNPOI'PAMMBbI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yNbTaTbl OCBOEHHSA MPOrPaMMbl OCHOBHOIO OOLIEro
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOY4YCHHs] XMMHH B €AMHCTBE y4eOHOU H
BOCIIMTATEIbHON AESITEIbHOCTU B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUHCKUMU
COLIMOKYJIFTYPHBIMM M JTyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMHU, HPHUHATHIMH B
o0IIecTBE MpaBWIaMH M HOPMAaMM IOBEJIEHHS M CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN O0yYaOIIUXCSl.

JIM4HOCTHBIE ~ pPE3yJbTaThl  OTPaXalOT  T'OTOBHOCTh  OOYYarOIIMUXCS
PYKOBOJICTBOBATbCSI CUCTEMOM IO3UTUBHBIX IEHHOCTHBIX OpUEHTAUUH U
pacIIMpeHre ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) DATPHOTHYECKOT0 BOCHUTAHUS. IICHHOCTHOTO  OTHOIICHHUS K
OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY W HAy4YHOMY HACJIENIHIO,
NOHUMAHUsl 3HAYEHUS XMMUYECKOM HAyKH B >KM3HM COBPEMEHHOIO OOLIECTBA,
CHOCOOHOCTH BIIQJIETh JOCTOBEPHON MH(pOpMaIuell 0 NepeoBbIX TOCTHKEHUAX U
OTKPBITUSIX MUPOBOM U OTEUYECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAHUSIX 00 YCTPOMCTBE MUPA M OOIIECTBA; 2) IPAXKIAHCKOT0 BOCIIMTAHUS

MPEACTABICHUSI O COLMAIbHBIX HOpPMax W NpaBUJIaX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  y4eOHOUCCNEAOBATEIbCKOM,  TBOPYECKOM W JIPYTMX  BHJAX
JeSATEIbHOCTH, TOTOBHOCTM K pPa3HOOOPa3HON COBMECTHOH MAESATENBHOCTU IPHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATENBHBIX 3a7a4, BBIMOTHEHUH XUMHUYECKUX
HKCIEPUMEHTOB, CO3JAHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAaHHIO
YW B3aMMOIIOMOIIM B TIpollecCe ATOM Y4eOHOW JesATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEIECHHE U IIOCTYIIKM CBOMX TOBApUIIEH C IO3UIUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C Y4ETOM OCO3HAHHUs IOCJIEICTBUM NOCTYIIKOB;
3) HEeHHOCTH HAYYHOI0 MO3HAHUS. MHPOBO33PCHUYCCKUE MPEICTABICHUS O
BEILIECTBE U XWMHYECKOM PEaKIUH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
Pa3BUTUSI HAYKH U COCTABIAIOIIME OCHOBY JUISI NIOHMMAaHHS CYLHIHOCTH HAYyYHOU
KapTUHBI MHpPA, TPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS
MPUPOIBI, B3aMMOCBA3SAX YEJIIOBEKAa C MPUPOAHON CpPENoOM, O pOJIM XHMHHU B
MMO3HAHUM 3THX 3aKOHOMEPHOCTEM; ITO3HABATEIIbHBIC MOTHUBBI, HAIIPABJICHHBIE HA
MOJIYyYCHUE HOBBIX 3HAHWM 10 XUMHUH, HEOOXOIUMBIC I OOBICHEHHS
HAOJIIOTaeMBIX TPOIIECCOB W SIBICHHM, TMO3HABATENHHON, WHMOOPMAIMOHHOW W



YUTATEIIbCKOW KYJIBTYpPbl, B TOM YHCJE HAaBBIKOB CaMOCTOSITEJIbHOW padOThl C
y4eOHBIMU TEKCTaMH, CIPABOYHON JHUTEpaTypoH, JOCTYINHBIMH TEXHHUYECKUMU
cpeacTBaMu MH()OPMAIMOHHBIX TEXHOJOTHM;, MHTEpeC K OOyYEHHUIO M MO3HAHHIO,
J110003HATETBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHMIO, MPOCKTHOM
U UCCJIeIOBATEIbCKON JAESTENIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH U
YpOBHSI 00y4Y€HUS B JlaJbHEHIIIEM;

4) ¢dopMupoBaHUsSI KYJIbTYPbI 310POBbS. OCO3HAHWE IICHHOCTH KH3HH,
OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 3J10POBBIA 00pa3
YKU3HH, OCO3HAHUE MOCIEICTBUI 1 HEMPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsl, HApPKOTHUKOB, KYypEHHUs), HEOOXOJUMOCTH COOJIIOJICHUS] TpaBUII
0e30MacHOCTH MpU OOpaIeHUH C XUMUYECKHUMH BEIIECTBAMU B OBITY M peajbHOU
KHM3HU; 5) TPYA0BOr0 BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY M3YUEHHUIO podeccuil U TpyJa pa3iuyHOro poja,
yBaXEHUE K TPYyAYy M pe3yjbTaTaM TPYIOBOH AESITEIBHOCTH, B TOM YHUCJE Ha
OCHOBE IMPUMEHEHHS MPEAMETHBIX 3HAHWM 10 XHUMHUH, OCO3HAHHBIA BBIOOD
WHIMBHUIyaJIbHON TPAaeKTOPUU MPOJOJDKEHUSI 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
YCHEIMHONW TpOo(PecCHOHATBHON NEATEIbHOCTH U Pa3BUTHA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aJallTHPOBAThCS B TPO(ecCHOHAIbHOM cpere; 6) IKOJIOrH4ecKoro
BOCIIMTAHMSA: DKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIIEHUWE K TpUpoJie Kak
VCTOYHUKY KU3HU Ha 3eMJjie, OCHOBE €€ CYLIECTBOBAaHHUS, MOHUMAHUE LEHHOCTH
3I0pOBOTO M 0Oe3omacHOTO oOpa3a JKW3HU, OTBETCTBEHHOE OTHOIIEHUE K
COOCTBEHHOMY (U3UYECKOMY U TMCUXMUYECKOMY 3/0pPOBbIO, OCO3HAHHE LIEHHOCTH
co0IIr0/1IeHNs TTpaBuil 0€30M1aCHOrO MOBEIEHUS MTPHU paboTe ¢ BEIECTBAMH, a TaKXKe
B CUTYAalUSX, YTPOKAIOIMIMX 3OPOBbIO M KU3HM JIIOJIEH; CIIOCOOHOCTH PUMEHSTh
3HAHMS, TOJy4yaeMble MPU U3YYEHUM XUMHH, IJIs PEHICHUs 3a]ay, CBA3aHHBIX C
OKpYXaroUel IPUPOAHOM CPENOM, IJId IMOBBILIEHUS YPOBHS 3SKOJOTHYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00aJbHOIO XapakTepa 3KOJOTUYECKUX MPOOJIeM U IyTei
WX pElIeHUs] TOCPEACTBOM METOJ0B XUMHH, SKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS
PYKOBOACTBOBAaTbCA MM B II03HABATEIBHOW, KOMMYHMKATUBHOW WU COLMAJIbHOU
MpaKTUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpenMETHBIX pE3yJbTATOB BBIACISAIOT 3HAYMMbIE IS
dbopMupOBaHUS MHPOBO33pPEHHUS] OOIICHAy4YHbIe TOHATUSA (3aKOH, Teopwus,
NPUHLHUII, TUIIOTe3a, (PaKT, CUCTEMa, MPOLECC, IKCIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX IMpEAMETax M IO3BOJSIOT Ha
OCHOBE 3HAaHUM U3 ITUX NPEIMETOB (POPMUPOBATH MPEJICTABIECHUE O IIEJIOCTHOU



HAy4YHOM KapTUHE MUPA, U YHUBEPCAIbHbIE YueOHbIe NEeHCTBUS (ITO3HABATEIIbHEIE,
KOMMYHUKATHUBHBIE, PETYISATUBHBIE), KOTOpbIe OOECleuyuBaloT (PopMUpOBaHUE
TOTOBHOCTH K CAaMOCTOSTEIbHOMY IUIAHHPOBAHMIO M OCYIIECTBICHHUIO Y4YEOHOMH
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIe AeiicTBUs ba3oBble

JIOTHYEeCKHe AeHCTBUA:

YMEHHsI HCHOJIB30BAaTh IPUEMBI JIOTUYECKOTO MBIIUIEHHUS IIPU OCBOEHUHU
3HAHMI: PacKphIBaTh CMBICH XMMHYECKUX NOHSATHHI (BBLACIATh MX XAPAKTEPHBIE
MPU3HAKKU, YCTaHABJIMBATh B3aMMOCBS3b C JAPYTUMH TMOHSATUSMHU), UCIOIB30BATh
MOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS U
KpUTEpPUH ISl KJIacCU(UKAIMM XMMHYECKHX BELIECTB U XMMHUYECKHX DPEAKLUH,
yCTaHABIMBAaTh MPUYUHHO-CIICJCTBEHHBIE CBSI3U MEX]Iy OOBEKTaMU H3y4YEHUS,
CTPOUTb JIOTUUECKUE PACCYX ACHUS (MHIYyKTUBHBIC, NE€AYKTUBHbIE, [0 aHAJIOTUN),
JI€J1aTh BBIBOJIBI M 3aKJIFOYEHHUs; yMEHUE IIPUMEHATD B IPOLIECCE [IO3HAHUS [IOHATHUSA
(mpeaMeTHblE UM METanpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
UCIIOJIb3yEMbIE B XHWMHH, MPEOOpPa3OBBIBATH IIMPOKO MNPUMEHSEMbIE B XHMHH
MOJICJIBHBIE MPEACTABICHUS — XMMUYECKUI 3HAK (CMMBOJI JIEMEHTA), XUMHYECKast
dopMyna U YypaBHEHHME XUMHUYECKOW PEAKIUM — MpPU PEIIEHUU Y4eOHO-
ITO3HABATEIBHBIX 3a7a4, ¢ YYETOM 3THUX MOJEIBHBIX MPEACTABICHUN BBISABIATH U
XapaKTepU30BaTh CYLECTBEHHbIE NMPU3HAKU H3YyYae€MbIX OOBEKTOB — XUMHUYECKHX
BELIECTB U XUMUYECKUX PEaKUUi, BBIABIATh 00IIKME 3aKOHOMEPHOCTH, TPUINHHO-
CJIEICTBEHHBIE CBSI3M U POTUBOPEYUS B U3y4AEMBIX IPOLIECCAX U SIBICHUSAX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHE HCIMOJIb30BaTh MOCTABJICHHbIC BOIMPOCHI B KA4€CTBE WHCTPYMEHTA
MO3HAHKS, & TAK)KE B KQU€CTBE OCHOBBI /7151 (HOPMHUPOBAHUS TUTIOTE3HI 110 ITPOBEPKE
MPaBUJIBHOCTH  BBICKA3bIBAEMBIX  CYXKJEHUW; MpPUOOpETEHHUE  OmbITa 10
MJIAHUPOBAHUIO, OPraHU3allMd M TPOBEICHUI0 YUYEHUYECKUX IKCICPUMEHTOB,
yMEHHE HaOJ0AaTh 3a XOJOM Mpoliecca, CAMOCTOATENIBHO MPOTHO3UPOBATh €T0
pe3ynbTart, GopMyIupoBaTh 000OIIEHHS ¥ BBIBOJIBI TIO PE3YJIbTaTaM MPOBEIEHHOTO
OTIBITA, UCCIICIOBAHMS, COCTABIISATh OTUYET O MPOeIaHHON padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOWpATh, aHAJU3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM IPEICTABICHUS, MMOTYYAEMYIO U3 Pa3HBIX MUCTOYHHKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XUMHYECKOTO COJICp)KAaHUs, CIPaBOYHBIC
nocobusi, pecypcbl HMHTepHETa), KPUTHYECKH OIICHUBATh MPOTUBOPECUYMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHUE MPUMEHSATh Pa3IMYHble METOJbI M 3allpOChl MPHU MOHCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOJUMBIX JUIsl BBITOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 3aj[a4 ONPeAeIEHHOrO THMA, TPUOOPETEHUE OIBITa B
o0JacTd HWCHOJIb30BaHUSA HH(OPMALMOHHO-KOMMYHHKATUBHBIX — TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOl aKTUBHOI'O MCIOJIb30BAHUS PA3JINYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMpATh ONTUMANbHYIO (GOpMY Mpe/cTaBlieHus HHPOpMauU U
WUIIOCTPUPOBATh pEIIaeMble 3a/ladyd  HECJIOKHBIMU CXEMaMH, JHarpamMaMu,
apyrumu  popmamu TpaduKkd W WX KOMOWHAIIMSAMH, YMEHHE HCIIOJIb30BaTh M
aHAIM3UpOBaTh B Ipollecce Y4YeOHOM M HCCIEIOBATENbCKON JIEATETbHOCTH
MH(OPMAIUIO O BIMSHUYM MPOMBINIJIEHHOCTH, CEITLCKOTO X035HCTBA U TpaHCIOPTa
Ha COCTOSIHUE OKPY’KarOIEe PUPOTHOM CPEbI.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

YMEHHUsI 3a/laBaTh BOMNpPOCHl (B XxoAe Auaiora U (WIA) JIUCKYCCHUH) TIO
CyllecTBY  oOcyxaaemMoil  Tembl, (OpMyIuMpoBaTh CBOM  NIPEAJIOKECHUA
OTHOCHUTEJIBHO BBIMIOJIHEHUSI MPEIJIOKEHHON 3a4auyd; YMEHUS MPEICTABIATh
MOJYYEHHbIE PpE3yJIbTaThl IO3HABATEIBbHOM JIESITEIBHOCTH B  YCTHBIX U
NUCBMEHHBIX  TEKCTax; JieJaTh MPE3CHTAMI0  PE3YJIbTATOB  BBITOJIHEHHUS
XUMHUYECKOTO SKCIEPUMEHTA (J1abOpaTOPHOIO OIbITa, Ja0OpaTOpHOM PabOTHI MO
UCCIIEJOBAaHUIO CBOMCTB BEILIECTB, YYEOHOrO MpPOEKTa); YMEHHs Y4eOHOro
COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM II03HABATEIbHOM W
UCCJIEIOBATENLCKOW JIEATEIbHOCTU TpPH PEIICHHH BO3HUKAIOUIUX NpoOJieM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COIJIaCOBaHUs MO3UIUN (0OCYyXKAeHUS, OOMEH
MHEHUSIMH, «MO3TOBBIE€ IITYPMbI», KOOPAWHAIMS COBMECTHBIX JEHUCTBUH,
OTpeieSICHUE KPUTEPHUEB IO OIIEHKE KaueCTBa BHITIOJIHEHHOW paOOThI U IPYTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSITENIbHO OIpPEAENATh LU JAESITeIbHOCTH, IIaHUPOBATD,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTU KOPPEKTUPOBATH CBOIO
NeSATEeLHOCTD, BBIOMpaTh Hanbosee 3¢(HEeKTUBHBIE CIIOCOOBI PEIICHHS YUYSOHBIX U
MO3HABATENIbHBIX 337[a4, CAMOCTOSITEBHO COCTaBISATh WM KOPPEKTUPOBAThH
MPEUIOKEHHBIM  AJITOPUTM JECUCTBUM IIPU BBINOJIHEHUM 3aJaHUW C Y4ETOM
MOJIYYCHHUS] HOBBIX 3HAHWW 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOI'O pe3yibTaTa 3asBICHHOW UEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbl€ B YCIOBUHU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B coctaBe mpeaMETHBIX pe3yNbTaTOB IO OCBOCHHIO 0053aTE€IBHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (QenepaabHOM paboueld Mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMKCS HAy4yHbIE 3HAHMS, YMEHHSI M CIOCOOBI



neucTBul, crnenuduueckue JUIsl  MPEIMETHOM 00JacTH  «XUMHS», BB
JESITEIbHOCTH 10  TOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEepPHpeTaluH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX M HOBBIX CUTYaIIHIX.

K xoniy oOyuenus B 8 kijiacce npeaMeTHbIe pe3ysibTaTbl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

* PACKpbIBaThb CMBICI OCHOBHBIX XHMHYECKHX IIOHATHI: aToOM, MOJEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oIHOpOIHAsT M HEOAHOPOHAS), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas 10151 XUMUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHUE, COJIb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccupukaius peakiuid: peaxkiuu
COCIMHEHUS, PEaKIUU Pa3JIOKEHUS, pPEaKIUu 3aMEUICHUs, pPeaKIuu
oOMeHa, HK30- U IHJIOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A(EKT peakium,
AIpO aToOMa, HJIEKTPOHHBIN CIIOM aroMa, aroMHas OpOUTalb, PaJNyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBsA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MaccoBasi JOJs BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

« WJUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMMHMUYECKUX TOHATHH U
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

* UCTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY I COCTaBlIeHUs (DOPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

* OIIPEACISITh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIMHECHUSIX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COEIHUHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAcCy COEOUHEHHM MO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBaJICHTHass W WOHHas) B
HEOPraHUYECKUX COEAUHEHUSX;

packpeiBath cMmbici Ilepuogmueckoro 3akona JI. M. Menneneesa:
J€EMOHCTPUPOBATh TMOHUMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MojoxeHus B Ilepuonumueckoit cucreme,
3aKOHOB  COXpPAaHEHHs  MacChl  BEIIECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHOMOJIEKYJIIPHOTO yU€HHUsI, 3aKOHa ABOTaJIpo;

* OMIMCHIBATh W XapakTepu3oBaTh Tabnuunyio ¢dopmy Ilepuognyueckoit
CUCTEMBbl XHMMHUYECKHUX OJJEMEHTOB: pa3jiuyaTh IMOHATUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», manbsie u
OoJbpIIME TEPHUOJbl, COOTHOCHUTh OOO3HAYEHUs, KOTOPblE MMEIOTCS B
tabmuie «llepumomuueckas cucrteMa XuMU4Yeckux odnemeHtoB J[. .



MenneneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, OOIIee YHCIO IEKTPOHOB
U pacIpeie]ICHHE UX 10 3JIEKTPOHHBIM CIIOSIM);

* KJTaCCU(PUIIMPOBATh XMUMHUYECKHUE SJICMEHTHI, HCOPTaHUYECKHE BEIIECTBA,
XUMHYECKHE peakiuu (10 YUCIy W COCTaBY YYaCTBYIOIIMX B PEAKIUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

« XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOWCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAAS OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMHUICCKUX PEAKITHH;

* IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT WX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMUYCCKAX IIPEBPAIICHUA B
Pa3INYHBIX YCIOBUSX;

* BEIYHCIIATh OTHOCHUTEIHHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJII0 XHMHYECKOTO J3JIEMEHTa Mo (QopMyJe COETUHEHHUS,
MacCOBYIO [IOJIIO BEIIeCTBA B pacTBOpPE, NPOBOIUTH pPacd€Thl IO
YPaBHEHUIO XUMUYECKOMN PEaKITny;

* IPUMEHSTH OCHOBHBIEC ONEPAIIMHN MBICTUTEIBHONU NEATEIbHOCTH — aHAU3 U
CHUHTE3, CpaBHCHHE, OOOOIICHHEe, CHCTeMaTH3aIluIo, Kiaccu(uKaIuio,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — ISl U3Y4YEHMs] CBOWCTB
BEIIECTB M XHMMHYECKUX PpPEAKUUH, €eCTECTBEHHO-HAyYHbIE METOMbI
NO3HaHUsI — HAOJIOJEHUE, M3MEpPEHHE, MOJEIMPOBAHUE, SKCIIEPUMEHT
(peanbHBIN 1 MBICICHHBIN);

« CJIEIOBATh MpaBUiIaM IMOJb30BAHUS XUMUYECKON MOCYA0M U TaOOPaTOPHBIM
o0opyZoBaHMEM, a TakKe IMpaBuUjaM oOpalieHusi ¢ BeleCTBAMH B
COOTBETCTBHUM C HWHCTPYKIHMSMH TIO BBITIOJHEHUIO JIaDOPaTOPHBIX
XUMHUYECKUX ONBITOB IO TOJYYEHHI0O U COOMPAHUIO Tra3000pa3HbIX
BEUIECTB (BOJOpOJAa U KHUCIOPOAA), HIPUTOTOBICHHIO PACTBOPOB C
ONPEAEIEHHON MACCOBOM JOJIEM PACTBOPEHHOIO BELIECTBA, IUIAHUPOBATH
U MIPOBOJIUTHh XUMUYECKHUE IKCIEPUMEHTHI 1O PACIO3HABAHUIO PACTBOPOB
1IeJI0Yel U KUCJIOT C MOMOIIbI0 MHAMKATOPOB (1akMyc, (eHomndraneuH,
METUJIOPAHXK U IpyTHE).

K xoniy o0yuenus B 9 kjiacce npeMeTHbIe pe3ysIbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PACKpbIBATb CMBICII OCHOBHBIX XHWMHMYECKHUX TIOHSATUH: XUMHUYECKUHI
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHWOH, IIPOCTOE BEILECTBO,
CJIO)KHOE€ BEUIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMUUYECKasl pPeaKlMsl, XUMUYECKasl CBsI3b, TEIUIOBON A (eKT



peakuuu, MOJb, MOJSIpHBIA  00BEM,  PacTBOpP,  AJIEKTPOJIHUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS HUCCOLMAIMSA, PEAKIUH HOHHOIO
oOMeHa, KaTanu3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE UM  BOCCTAHOBIICHHUE,
aloTponusi, aMpOoTepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAas, MOHHAs,
METaJUIMYecKasi), KpHUCTAIUIMYECKas peneTka, KOppOo3Usl METalIoOB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pEAKUUHU, MPEIEIbHO TOMyCTUMAs
xoHuenTpaus [1/IK Bemecrsa;

« WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XHMHYECKUX TOHSITHH U
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

* UCITOJIb30BaTh XMMUYECKYIO CUMBOJIMKY JUIsl COCTaBIEHUSI (POPMYJI BELIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

* OIIPEACINIATh BAJCHTHOCTh U CTEIEHb OKUCIECHUS XMMUYECKUX AJIEMEHTOB B
COCIMHEHUSX paA3JIMYHOLO COCTaBa, NPUHAMIECKHOCTh BEHIECTB K
ONpeeNEHHOMY KJIACCy COEIUHEHHM 1o ¢opMyliaM, BHJ XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsij MOHA M0 XMMHUYECKOU (opMylie, XapaKkTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COEAMHEHHM, THI KPUCTALITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

 packpeiBaTh cMbich [lepuonmnueckoro 3akona J[. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OINUCHIBaTh W XapaKTEPHU30BaTh
Tabnuunyo (opmy lleproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATHUS «TJaBHas mnoArpynmna (A-rpymnma)»y U «moOodyHas
noarpynna (b-rpynmna)», wmanesie u OOJbBIIME MEPUOBI, COOTHOCHUTH
0003HaueHUsl, KOTOpbIE MMEITCA B NEPUOJUYECKOM Tabmuue, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHHSI  aTOMOB  XMMHUYECKHUX
JIEMEHTOB (COCTaB M 3apsij sapa, OOIIee YHUCIO DIEKTPOHOB U
pacmpenieieHde WX 0 JJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB 3JIEMEHTOB U MX COCAMHEHUI B
npejenax MajblX NEPUOJIOB U TIABHBIX MOATPYHN C YYETOM CTPOEHUS HX
aTOMOB;

* KJTacCU(HUIIMPOBATh XUMHUYECKHE JJIEMEHTBI, HEOPTaHMYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YKCIy UM COCTaBY YYacCTBYIOIIMX B pPEAKIIHUH
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO0 W3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX JJICMEHTOB);



* XapakTepu30BaTh (OMHUCHIBATH) OOIIME M CHEMUPUUECKUEe XUMHUYECKHE

CBOMCTBA IIPOCTBIX M CJIOXKHBIX BEIIECTB, IOATBEPKAAs OIMCAHUE
IIPUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLIUH;

* COCTAaBJIATH YpPaBHCHUA BJIGKTpOJII/ITI/I‘{eCKOﬁ JUCCONMalN KHUCJIOT,

LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO
oOMeHa, YypaBHEHMsI peakUuid, MOATBEPKIAIONINX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3U MEXKY BEILIECTBAMU Pa3IMYHBIX KJIACCOB;

* paCKpbIBATh CYIITHOCTb OKHUCIUTCIBHO-BOCCTAHOBUTCIILHBIX peaKHHﬁ

MMoCpeaACTBOM COCTABJICHUA 3JICKTPOHHOI'O OajlaHca dTuxX peaKum”I;

IIPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBHCHUMOCTH OT HX CTPOCHMHA,

BO3MOXXHOCTH TMPOTEKAHUSI XUMHUYECKUX IPEBpaIEHU B Pa3IUYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB,

MacCOBYIO JIOJIF0 XMMHUYECKOTO »3JEMEHTa Mo (opmyne CcoeauHEeHus,
MacCOBYIO JIOJIFO BEIIECTBA B pacTBOpPE, MPOBOAUTH pPaCUYETHI 110
YPaBHEHUIO XUMUYECKOIN peaKkIuu;

coOJII01aTh MpaBUJjia MOJIb30BAHUS XUMUYECKON MOCYI0H U J1a0OpaTOPHBIM

o0opyloBaHUEM, a TakKe IpaBwjia oOOpalleHuss C BEIIECTBAMU B
COOTBETCTBUM C HWHCTPYKLUHUSMU IO BBINOJHEHUIO J1a00paTOPHBIX
XUMUYECKUX ONBITOB MO TIOJYYEHHI0 U COOMPaAHUI0 Ta3000pa3HBIX
BELIECTB (aMMHUAKa U YIJIEKHCIIOTO rasa);

IMPOBOJUTL pCaKIUH, MOATBCPIKIAAOIINC KaueCTBCHHBIN COCTaB Pa3INMYHBIX

BCIIIECTB: PACMO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OpOMHUI-, HOIU-,
kapbonat-, docdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

INPHUMCHATH OCHOBHBIC OIICpalikin MBICJIUTEIbHOM ACATCIIBHOCTU — aHAJIU3 U

CUHTE3, CpaBHEHHE, O0O0OOIleHHe, CHUCTEeMATH3alluI0,  BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJIS W3y4YEHUS CBOWMCTB BEIIECTB U
XUMUYECKUX PEaKIUid, €CTeCTBEHHO-HAy4YHbIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHNE, SKCICPUMEHT (peaabHbIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE 8 KJIACC

KoauuecTBO 4acoB

Ne HanmeHoBaHMe pa3/ie/ioB U DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n TeM NPOrpaMmbl Beero KonrpoubHbie IpaxTHaeckhe o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pazpnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMust — BakHast 00J1aCTh
€CTECTBO3HAHUS U Bub6snuorexa LIOK
11 NPAKTHYCCKON ACATEIbHOCTH > 0 2 https://m.edsoo0.ru/7f41837c
YeJoBeKa
BemecTBa 1 xumMmmuueckue bu6mmoreka [IOK
1.2 peakuuu 15 1 0 https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3neu 2. Bakneiimme npeacTaBuTe Il HCOPraHHYECKHUX BelIEeCTB
Boznyx. Kucnopoa. [lonsitue 06 bubnuoteka [JOK
2.1 OKCHIaX 6 0 0 https://m.edsoo.ru/7f41837c
Bonopoa. Ilonstue o kuciorax bubnuoteka [JOK
2.2 U COJISIX 8 0 1 https://m.edsoo.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bubmuorexa [JOK
2.3 OCHOBAaHMAX 5 1 1 https://m.edso0.ru/7f41837c
OcHoOBHBIE KJIACCBI bubnmnoreka [JOK
2.4 HEOPraHUYECKUX COCIUHEHUN 11 1 1 https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30
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Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xummuiyeckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuuyeckasi cB3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHDBIE peaKknuu

Ilepnonnueckuil 3aK0H U
31 [Teproauyeckas cucrema . Bu6uoreka [OK
' XUMHUYECKUX d5ieMeHToB [I. U. https://m.edso0.ru/7f41837¢c
MenaeneeBa. CtpoeHue aToma
XuMHYeckas CBA3b.
bu6mmoreka [IOK
3.2 OxueIHTEIN:HO 8 2 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIILHBIC peaKHI/II/I
bu6mmoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
bu6nmoreka [JOK
PesepsHoe Bpemst 3 https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME 68 5
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9 KUIIACC

KosauuyectBo 4yacos DJIEeKTPOHHbIE
Nen/ HaunMeHoBaHMe pa3ie/ioB U TeM (mugposbie)
[
2 nporpamMMbl Beero Kourpoabhbie | Ipakrudeckue = 00pasoBaTesbHble
padoTshI padoThI pecypceel
Pa3znea 1. BeniecTBO U XUMHUYeECKHE PeaKIUU
[ToBTOpEHME U yriayOiieHne 3HaHUH OCHOBHBIX bubnnorexa [HOK
11 paszenoB Kypca 8 kiacca 5 1 0 https://m.edsoo0.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubnuorexa [JOK
1.2 peakuuin 4 0 0 https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs JUCCOLIUALIMSL. bubnmnoreka [JOK
' XUMHUYECKUE PEAKIIMM B PACTBOpax 8 1 1 https://m.edso00.ru/7f41a636
Uroro no pazaeny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
21 OO11ast xapaKTepUCTHKA XUMUYECKHX bubnuoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst 4 0 1 https://m.edsoo.ru/7f41a636
OO1m1ast xapakTepUCTHKA XUMUYECKHX
292 anemeHToB VIA-rpymmer. Cepa u eé 6 0 0 bubnuorexa TIOK
COCTHHEHHS https://m.edsoo0.ru/7f41a636
OO61as xapakTepUCTHKa XUMUYECKUX
213 anemeHToB VA-rpymmbsl. A30T, hocdop u ux 7 0 1 bu6miorexa [OK
COCTHHEHHS https://m.edso00.ru/7f41a636
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OO01mmas xapakTepuCcCTHKa XUMUIECKUX
24 snementoB IVA-rpynmnel. Vriepoa u KpeMHui 8 2 BH6H_HOTeKa LHOK
¥ MX COeTHHEH S https://m.edsoo.ru/7f41a636
Hroro no pazaeny 25
Pa3pen 3. MeTa/uibl M HX COeTUHEHU S
. bu6mmoreka [IOK
31 Obuye cBoficTBa METAILIOB 4 0 https://m.edso0.ru/7f41a636
; bu6mmoreka [IOK
3.2 Baxueime merayuibl 1 UX COEIUHEHUSI 16 2 https://m.eds00.ru/7f41a636
Wroro mo paszneny 20
Pa3nen 4. Xumus u okpyxamwomas cpeaa
bu6mmoreka [JOK
4.1 BemectBa u MmaTepuansl B )KM3HU YEJIOBEKa 3 0 hitps://m.eds00.ru/7f41a636
Wroro mo paszneny 3
bu6mmoreka [IOK
PeseppHoe Bpems 3 https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7
INOYPOYHOE INIVIAHUPOBAHUE 8 KJACC
Ne Tema ypoka KouunyecTBO 4acoB DIeKTPOHHbIE Mpumeuanus
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N bubanoreka Ludposast 1abopaTopus mo
du3ndyecKkue U XUMUIECKHE CBOMCTBA LIOK < VilabCHem
22 KHCJIOpoJia (peaKIuy OKUCIICHUS, TOPEHUE). https://m.eds0o.ru
[TonsiTrie 00 okcHaax [§f0d4614
bubnuoreka [udposast 1abopaTopusi mo
CriocoObI MOJTYYeHHUsT KHCIIOpOJia B 110K i VilabCHem
23 71a00paTOPUH U MMPOMBIIIIICHHOCTH. https://m.edsoo.ru
[IpuMeHeHHEe KHCIopoIa I£f0d497a
bubnuoreka Ludposas nabopaTopus mo
. . [IOK xumun ViLabCHem
TemmoBoit 3 (HeKT XUMUIECKON pPeaKIIHH, hitos//m.edsoo.ru | MEOTO(YHKIHOHATBHOE
24 MOHATHE O TEPMOXUMHUYECKOM ypaBHEHUH, /§f0d4790 YCTPOMCTBO (MaY)
9K30- ¥ SHJOTEPMHUYECKHUX PEaAKIIHIX tasepHoe
Pantum M6550NW
bubnuoteka Ludposas nadopaTopus mo
25 TonmuBo (HeTh, yroib ¥ METaH). 3arps3HEHNe [HOK xumun VilabCHem
BO3JIyXa, CIIOCOOBI €ro MPeI0TBPAIIECHHSI https://m.edso0.ru
[ff0d4c4a
bubnuoreka Ludposast 1abopaTopus 1o
[TpakTuueckas pa6ora Ne 3 mo Teme ITOK xuvmn VilLabCHem
26 «[Tomxydenue u cobupanue KUCI0poaa, https://m.eds0o.ru
HU3YyYEHHUE ETO CBOMCTB)» Iff0d4ae?
bubnmmoteka udpoas nabopatopus mo
57 Bo10po1 — 27EMEHT U MPOCTOE BEMIECTBO. ITOK xumun VilabCHem

Haxoxnenue B mpupoe

https://m.edsoo.ru

[ff0d4dd0
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bubanoreka Ludposast 1abopaTopus mo
28 Du3MYECKUE U XUMHUYECKUE CBONCTBA [HOK xumun VilabCHem
Bozopoza. [Ipumenenue Bogoposa https.//m.edsoo.ru
/ff0d4dd0
bubnuoreka Ludposast 1abopaTopusi mo
[IOK xumun ViLabCHem
29 [ToHsATHE O KUCIOTAX U COJIAX https://m.edsoo.ru
[£f0d50d2
bubnuoreka Ludposas mabopaTopus mo
[IOK xumun ViLabCHem
30 Crioco0sI MoJTydeHus BOJAOPOa B TabopaTopuu https://m.edsoo.ru
/ff0d4dd0
bubnuoteka «OI'D- nabopaTopus» 1o
LIOK XUMUHU
o Hl?IaKTI/I‘leCKaH pagoTa Ne 4 o Teme https-//m.edsoory | MHOrOGYHKIHOHATEHOE
« onyqveHHe U coOupaHue BOAOPOAA, U3YUECHUE /ff0d4f42 YCTPOMCTBO (MDY)
€r0o CBOWCTBY»
Ja3epHoe
Pantum M6550NW
bubnuoreka Ludposast 1abopaTopus 1o
[IOK xumun ViLabCHem
32 Monsipaslii 00bEM ra3os. 3akoH ABOraapo https:/m.eds0o.ru
/ff0d542e
bubnuoteka Hudposas naboparopusi mo
Brruncnenus o0b€Ma, KOTHMUECTBA BEIIECTBA LIOK v VilabCHem
33 ras3a 1o ero U3BeCTHOMY KOJIMYECTBY BEIIECTBA

Wi 00bEMY

https://m.edsoo.ru

[ff0d55a0
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Brruncnenus 00bEMOB Ta30B M0 ypaBHEHUIO

bubauoreka

Iudposas madbopaTopus 1o

LIOK xumun ViLabCHem
34 peaKkuy Ha OCHOBE 3aKOHA 00bEMHBIX hitps://m.edsoo.ru
OTHOILIIEHUI ra30B /ff0d5708
bubanoreka Ludposast 1abopaTopus mo
ITOK xumuu RELEON
35 duznyeckue U XUMHUYECKHE CBOICTBA BOJIbI hitps://m.edsoo.ru
/ff0d587a
bubnnoreka «OI'D- naboparopusi» 1Mo
36 CocraB ocHoBaHui. [TonsiTne 06 MHAUKATOpaX 1IOK .
https://m.edso0.ru
[ff0d59e2
bubnuoreka Ludposast 1abopaTopus 1o
Bopa kak pactBopuresns. HackiieHHbie 1 ITOK xumii RELEON
37 HEHACBIIIEHHBIE PaCTBOPHI. MaccoBas 10 https://m.eds00.ru
BEIIeCTBa B paCTBOPE I£f0d5b40
bubnuoteka Ludposas nadopaTopus mo
[IpakTuueckas padbora Ne 5 o Teme 10K v VilabCHem
38 «IIpUrOTOBIIEHHE PACTBOPOB C ONPENENEHHOM hitps://m.edsoo.ru
MAacCOBOM J0JIeH paCTBOPEHHOTO BEIIECTBA» [ff0d5eba
bubnuoteka MHorodyHKITHOHAIBHOE
39 KonTponbHas pabota No2 mo Teme I[HOK YCTPOWCTBO (MdDY)
«Kucnopoa. Bonopoa. Boga» https://m.edso0.ru | nazepnoe
/£f0d6342

Pantum M6550NW
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Hoyt0yk cepun Rikor
moxens R-N-15-

Oxenm bubnnorexa ar5400U1xM/2/256Gb-
40 KCHJIBI: COCTaB, KJacCU(UKAIU, ]_[01(. 1x8GbEPSB5W
HOMEHKJIaTypa https://m.edsoo.ru | yeoooo o pOBOZIHAR
[ff0d664e orntuyeckas PATCH MS759
bubnuoreka «OI'D- naboparopusi» 1Mo
[TonyyeHnue u XuMHUYECKUE CBOMCTBA [TOK i———
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX https://m.eds00.ru
OKCHIOB /ff0d664e
Hoyt0yk cepun Rikor
bubGnuoreka mozenb R-N-15-
42 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, [HOK ar5400U1xM/2/256Gb-
HOMEHKJIaTypa https://m.edsoo.ru | 1X8GbEPS65W
[ff0d67ca MpI1b MPOBOIHAS
ontuyeckas PATCH MS-
759
bubnuoteka «OI'D- nabopatopusi» 1o
43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA [HOK XHMMUH
OCHOBaHHMI https://m.edsoo.ru
[ff0d67ca
Hoyt0yk cepun Rikor
moxeib R-N-15-
, bubnnorexa ar5400U1xM/2/256Gb-
44 Kucnotsr: cocras, kmaccudukarnms, HOK. 1x8GbEPSE5W
HOMEHKJIaTypa https://m.edso0.ru Mb1iiis TIPOBOHAS
[ff0dfee2

onruueckas PATCH MS759
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9 KUIIACC

Kosaun4yecTBo 4acoB Mpumeyanus
DJIeKTPOHHBI
pax e udpoBbIe Ob6opypnoBaHue LeHTpa
n/m y Beero HEIE KHe “Cnonb3yemoe Ha ypoke
bHbIE
padoThI padort pecypesI
bl
Hoytb6yk cepun Rikor
monenb R-N-15-
epuoauueckuii 3axon. Ilepuonuueckas bubnnorexa | ar5400U1xM/2/256Gb-
1 cucTeMa XUMHYECKuX 3emeHToB 1. U. 1 0 0 U‘OK_ 1x8GbEPS65W
Menpeneena https://m.eds00. | gy, MPOBOTHAS
ru/00adbs9e ontrnyeckas PATCH
MS759
Hoyt0yk cepuu Rikor
5 mozenb R-N-15-
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB b g KHHOTeKa ar5400U1xM/2/256Gb-
2 XUMHYECKUX JIEMEHTOB MEPBBIX TPEX 1 0 0 1 . 1X8GbEPS65W
IIEpUOI0B https://m.edso0. MBpI1b IpoBOAHAS
ru/00adb6b6 ontuyeckas PATCH
MS759
Hoyt0yk cepun Rikor
Monenb R-N-15-
bubnnorexa | 4r5400U1xM/2/256Gb-
3 Knaccudukanmst 1 HOMeHKIIaTypa 1 0 0 LIOK 1x8GbEPSE5W
HEOPraHUYECKUX BEIIECTB https://m.edsoo. MBImb IPOBOHAS
ru/00adb7e2 ontuyeckas PATCH

MS759
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Bunsl XuMHu4uecKoil CBSI3U U THUIIBI
KPUCTAJUIMYECKUX PEIIETOK

Bbubanoreka
LHOK

«OI'D- nabopaTtopus» 1Mo
XUMHAN

https://m.edsoo.

ru/00adbac6
Hoyt6yxk cepun Rikor
monens R-N-15-
Kontponbnas padota Nel o reme ar5400U1xM/2/256Gb-
«[loBTOpEHUE U yriuyOiaeHue 3HaHUM 1x8GbEPS65W
OCHOBHBIX Pa3/ieNIoB Kypca 8 kjacca» MBprib npoBogHast
ontrnyeckas PATCH
MS759
bubnuoreka «OI'D- maboparopus» Mo
Knaccupukanuss XMMHUYECKHX pEaKIui 110 HOK XHMHH
Pa3INYHBIM IPU3HAKAM https://m.edsoo.
ru/00adbch0
bubnuoreka Ludposast 1abopaTopust 1o
[ToHsiTHE O CKOPOCTU XMMHUYECKOU peaKIuu. ITOK xivmn Vil.abCHem
[ToHsAITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX httos://m.edsoo
ps://m. .
peaKimix ru/00adbe9a
[TonsiTHE 0 XUMHYECKOM PAaBHOBECHH. bubnuortexa [udposas nadoparopus no
@DaKTOpBbI, BIUSIOLIAE HA CKOPOCTh LIOK xumun ViLabCHem
XMMHYECKON PEAKIIUU U MOJIO0KEHUE https://m.edsoo.
XUMHUYECKOTO PAaBHOBECUS ru/00adc28c
bubnuorexa «OI'D- naGoparopus» o
LIOK XMMUHU

OKHCIUTEITBHO-BOCCTAHOBUTEILHBIC pcaknuuu

https://m.edsoo.
ru/00adcade
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bubmnoreka Ludposast 1abopaTopust 1Mo
10 Teopust 1eKTPONTUTHYECKOM TUCCOLUAIINHY. [IOK xumun VilabCHem
CuJIbHBIC U CIT1a0bIe SIEKTPOIHTHI https://m.edsoo.
ru/00adcd68
11 HNonHbIe ypaBHEHUS peakUUid bubnuoreka «OI'D- maboparopusp» Mo
IHOK XUMHH
https://m.edsoo.
ru/00add448
. . bubnuorexa [Mudposas 1abopatopust 1o
XHUMHUYECKHE CBOMCTBA KUCIOT M OCHOBAHUM [TOK xuvmn VilLabCHem
12 B CBETE HpeHCTaBJIeuHI/II/I 00 https://m.edsoo.
AIEKTPOJIUTUYECKON JUCCOIHAIITT ru/00add5d8
. . bubnuoreka Ludposast 1abopaTopust 1o
XUMHYECKUE CBOMCTBA COJIEN B CBETE 1HOK xumuu VilLabCHem
13 MIpe/ICTaBICHUH 00 IMEKTPOIUTUYECKON httos://m.edsoo
ps://m. .
fccotartit ru/00add8h2
bubnuorexa «OI'D- naboparopush» 1o
LIOK XUMUU
14 ITonsTre o rugponuse conen httos://m.edsoo
ps://m. :
ru/00add9d4
bubnuoteka «OI'D- nmaboparopus» mo
LIOK XUMHH
15 0606 y https:/m.edsoo. | MHOrOQyHKIHOHAEHOE
OOIIIeHHE U CUCTeMaTHU3alus 3HaHUM ru/00addd12 YCTPOMCTBO (MDYV)
Ja3epHOe

Pantum M6550NW
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bubnnoreka Ludposast 1abopaTopust 1Mo
16 IIpakTuueckas padora Ne 1. «Pemenue LHOK xuvin VilabCHem
SKCIEPUMEHTAIBHBIX 3329 https://m.edsoo.
ru/00addbfa
bubmnoreka Ludposast 1abopaTopust 1Mo
KonrponsHas padora Ne2 o reme 1IOK xuvun VilabCHem
17 «DIEKTPOIUTUYECKAs TUCCOIHAIINSL. https://m.edsoo
ps://m. .
XUMUYECKUE PEAKIIUU B PACTBOPAX)» ru/00addeco
bubmnnoreka Ludposast 1abopaTopust 1o
18 OO01as xapakTepUCTHKA raJOreHOB. 110K xuvrm VilabCHem
XHUMHUYECKUE CBOKMCTBA HA PUMEPE XJI0pa https://m.edsoo
ru/00addfe2
bubnuorexa «OI'D- maboparopusi» 1o
XnopoBoaopoa. CoJisiHast KHCIIOTA, [TOK E—
19 XUMHYECKHUE CBOMCTBA, MOJTyUCHHE, https://m.edsoo
ps://m. .
NPUMCHCHHC ru/00ade104
bubnuorexa Lludposast mabopaTopust o
OK xumuu RELEON
[IpakTuueckas padbora Ne 2 o teme 1
20 R oo ) https://m.edsoo. | MHOTOQYHKIHOHATIBHOE
« ounyquHe COJISTHOM KUCJIOTBI, U3y4EHUE €€ ru/00ade348 YCTPOMCTBO MdY)
CBOWCTB» fasepHOe
Pantum M6550NW
bubnuoteka «OI'D- maboparopusi» 1o
BrrurcieHus mo ypaBHEHUSIM XHMHYECKHAX TIOK E—
21 peaKIuii, eCIIi OJTMH W3 PEarcHTOB JaH B

N30BITKE

https://m.edsoo.
ru/00ade488
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OO61as xapakTepuCTUKa 3JIEMEHTOB

Bubanoreka
LHOK

«OI'D- maboparopusi» mo

XUMHUHN

22 VIArpymrbt https://m.edsoo.
ru/00ade64a
Bubnuoreka «OI'D- mabopaTtopusn» 1Mo
ATTOTpONTHBIE MOIU(PHUKAIINH CEPHI. LIOK E—
23 Haxoxaenue cepbl U €€ coeTMHEeHUN B httns://m.edsoo
4 _u
pupoie. XUMUYECKHE CBOHCTBA CEPBI ru/00ade64a
bubnuoreka Ludposas nadoparopust o
24 CepoBo10po1, CTpoeHue, (pu3HIecKue U IIOK xumun RELEON
XHMHYECKHUE CBOMCTBA https://m.edsoo.
ru/00ade802
bubnuoreka «OI'D- maboparopus» Mo
o5 Oxcunsl cepbl. CepHas KHCIIOTa, (PU3HUECKUC HOK XUMUHU
¥ XUMHUYECKUE CBOMCTBA, IPHIMECHEHHUE https://m.edsoo.
ru/00adea28
26 XUMHUYECKHUE PEAKIUH, JIEKALIUE B OCHOBE bubnuoreka «OI'D- mabopatopust» 1o
MIPOMBIIIJIEHHOT'O CII0C00a MOJIy4EeHUs CePHOMI HOK XUMHHU
KUCJIOTBL. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo. | MHOrOdyHKIIMOHAIBHOE
OKPYKaIOLIeH CPeIbl COeMHEHUSIMHU CEPBI ru/00adec8a YCTPOKCTBO (M®Y)
Ja3epHoe
Pantum M6550NW
bubnunoreka [udposas nabopaTopus mo
07 Beruricienne MaccoBO#i TOJTH BBIX0Ia LIOK xumuu ViLabCHem

MPOYKTA PEAKITHI

https://m.edsoo.
ru/00adec8a
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OO6m1ast XxapakTepucTHKa JIEMEHTOB bubnuorexa «OI'D- naboparopus» 1Mo
28 VArpynmsl. A30T, pacipocTpaHeHUE B HOK XUMUHA
npupoe, GU3NIECKUE U XUMHIECKUE https://m.edsoo.
CBOICTBa ru/00adeeab
bubnmnoreka [udposas mabopatopus Mo
29 AMMHaK, ero (GU3NYECKUe U XUMUICCKHE HOK xumun RELEON
CBOICTBA, MMOJYYCHHE U IIPUMCHEHHE https://m.edsoo.
ru/00adf004
bubnuoreka «OI'D- maboparopus» Mo
[IpakTuueckas padota Ne 3 o Teme [TOK E—
30 «[lomydyenne amMmMuaka, U3y4eHue ero httns://m.edsoo
~ _u
CBOHCTE» ru/00adf180
bubnuoreka «OI'D- maboparopus» Mo
31 A3oTHas KUCOTa, e€ prusmuecKue u HOK XUMHH
XUMHUYECKHE CBOKCTBA https://m.edsoo.
ru/00adf306
Hcnonb30BaHnE HUTPATOB U COJIEH aMMOHMUS bubnmmoreka Lludposast mabopaTopust o
B KQUECTBE MUHEPAIBHBIX YI00pEHHH. LIOK xumun VilabCHem
32 XHAMHMUYECKOE 3arpsI3HEHUE OKPYXKaroIen https://m.edsoo.
Cpeabl COCTMHEHUSAMU a30Ta ru/00adf518
bubnuorexa «OI'D- naGoparopus» 1o
33 ®ocdop. Oxeun dpocdopa (V) u dhochopnas TIOK UINIT

KHCJI0Ta, (bmnqecm/le U XUMHNYECKHEC

https://m.edsoo.

CBOMCTBA, OJIy4CHHUE

ru/00adf68a
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bubmnoreka Ludposast 1abopaTopust 1Mo
Hcnonb3oBanue ¢ocdaroB B KauecTBe 110K v VilabCHem
34 MUHEPAIBHBIX yIO0OpeHH. 3arps3HeHue httos:/m.edsoo
> _u
MIPUPOIHOM cpenbl hocdaTamu ru/00adfc20
bubnuorexa «OI'D- nabopatopus» 1Mo
35 VYraepon, pacipocTpaHE€HHE B IPUPOJIE, HOK XUMHHU
(busnUecKre 1 XUMHUYCCKHE CBOMCTBA https://m.edsoo.
ru/00adfd9c
Oxcunel yriaepona, ux Gu3nveckue u bubnmmoreka «OI'D- maboparopus» 1o
36 XMMHUYECKHE CBOMCTBA. DKOJIOTUYECKUE LOK L
poOJIeMBbI, CBSI3aHHBIC C OKCHJIOM YIJIepoaa https://m.eds00.
P ’ P ru/00adfebe
(V)
bubnuoreka «OI'D- naboparopus» 1o
LIOK XUMUU
37 N 8 https:/m.edsoo. | MHOroQyHKIHOHABEHOE
POTBHAT KHETOTA 7 €6 CorH ru/00ae006¢ YCTPOMCTBO (MDY)
Ja3epHoe
Pantum M6550NW
bubnuorexa «OI'D- naboparopush» 1o
[IpakTuueckas padbora Ne 4 o Teme LIOK m—
38 "[lonyueHune yriaekuciioro rasa. httos://m.edsoo
ps://m. :
KauecTBeHHast peakius Ha kKapOOHAT-HOH" ru/00ae027e
bubnuorexa «OI'D- naboparopus» o
39 [TepBoHayanbHbIE TOHATUS 00 OPraHUYECKUX IIOK XHMHH

BCIICCTBAX KaK O COCAUMHCHUAX YIJICpoaa

https://m.edsoo.
ru/00ae054e
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bubmnoreka Ludposast 1abopaTopust 1Mo
[IOK xumun RELEON
40 Kpemnuii u ero coenqunenust httos://m.edsoo.
ru/00ae080a
bubnuorexa Ludposas mabopaTopus mo
[TpakTudeckas padborta Ne 5. Pemenue 110K v RELEON
41 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME httos://m.edsoo
ps://m. :
«BaxuHene HeMeTauTbl U UX COSTUHEHUS ru/002e0bf2
bubnuortexa
42 KonTponbnas padota Ne3 mo teme HOK
«BakHelMe HEMETAIIBI ¥ UX COSTUHEHUS https://m.edsoo.
ru/00aeQ0el8
OO01mmas XxapakTepruCTHKa XUMUIESCKUX bubnmmoreka «OI'D- maboparopus» 1o
3JIEMEHTOBR — MeTaJlJIOB. MeTajuindeckas HOK P DA
43 CBSI3b M METAJUTMYECKAS] KpUCTAILNTAYECKAs https://m.edsoo.
pemérka. GU3NIECKUE CBOWCTBA METAIIIIOB ru/00ae103e
bubnuorexa «OI'D- maboparopusi» 1o
x . LIOK XUMHUH
44 3I/IMI/Iqec:KI/Ie CBOI/ICTPa METaJIIOB. ) httos-//m.edsoo. | MHOTOGbYHKIMOHATEHOE
JIEKTPOXUMHUYECKUHN PSi/T HAPSHKEHUIM _piru 100361156 T _— (MDY)
METaJIJIOB
Ja3epHOe
Pantum M6550NW
O61mue cnocoObl MOTYyYeHHUS METAJUIOB. bubnuorexa «OI'2- maboparopus» 1Mo
CnaBbl. BerurciieHust o ypaBHEHUsIM LIOK XUMHU
45 XUMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.
ru/00ael156

pCarcHTOB COACPIKUT NPUMECU
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Bubanoreka

[udposas nabopaTopus mo

[IOK xumun ViLabCHem
46 [TonsTHE O KOPPO3UM METAJIOB https://m.edsoo.
ru/00ael278
bubnnoreka Ludposast 1abopaTopust 1Mo
LIOK xumuu RELEON
47 [1lemoyHbIC METAJLIBI https://m.edsoo.
ru/00ael4b2
«OI'D- naboparopus» mo
48 OKcuIbI M TUAPOKCUIBI HATPUS U KaJIUSI Bubianoreka —— patop
LHOK
https://m.edsoo.
ru/00ael4b2
bubnuorexa Lludposast mabopaTopust o
49 [1{en04HO3EMENBHBIE METAIIIBI — KAIbLHH U LIOK xumun RELEON
Mar"aum https://m.edsoo.
ru/00ael5e8
bubnuorexa «OI'D- naboparopush» 1o
IIOK XUMHAH
50 Baxxueine coemMHEHNUS KaJIbIIH hittos://m.edsoo.
ru/00ae15e8
udposas madopaTopus mo
51 O000111eHIE U CUCTEMATH3aIU 3HAHUI Xm?lfﬂ ViLabCHpem P
bubanoreka Ludposast 1abopaTopus 1o
[IOK xumun ViLabCHem
52 JXKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHUS

https://m.edsoo.
ru/00ae1886
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[IpakTrueckas padorta Ne 6 o Teme

Bubmaunoreka
1HOK

udposas madbopaTopus mo
xumun VilabCHem

53 :
"YK&cTKOCTh BOJBI M METOBI €€ ycTpaHeHus" https://m.edsoo.
ru/0Oaelae8
bubnuoreka IMudposas 1abopaTopus 1Mo
[IOK xumuu VilabCHem
>4 AmoMuHUH https://m.edsoo.
ru/00aelc64
bubmanoreka «OI'D- maboparopus» 1Mo
LIOK XHMHHA
55 AmM@oTepHBIC CBOHCTBA OKCHJIA U THIPOKCH A htos://m.edsoo.
ru/00aelc64
56 Keneszo bubnuoreka Ludposast 1aboparopust
HOK no xumnr RELEON
https://m.edso0.
ru/00ae1d86
bubnuoreka «OI'D- naboparopush» 1o
57 Oxcupl, rupokcuabl U coiu xenesa (1) u HOK XUMHH
xenesa (I11) https://m.edsoo.
ru/00ae35e6
. «OI'D- maboparopus» mo
58 O06o001IeHre U cucTeMaTr3aIis 3HaHHHA o]
bubnuoteka «OI'D- maboparopus» mo
[TpakTrueckas padota Ne 7. Permenue [TOK S
59 IKCIIEPUMEHTAILHBIX 33724 110 TeMe

«Baxuelnme MeTayuIbl U UX COETUHEHUS)

https://m.edsoo.
ru/00ae3de8
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Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

Hoyt6yk cepun Rikor
Mmozenb R-N-15-

peaKuuii, €Ciii OJJMH U3 PEarcHTOB JaH B b gf{HHOTeKa ar5400U1xM/2/256Gb-
60 M30BITKE W COJIEPIKUT IPUMECH. ]h{[t Jmed 1x8GbEPS65W
. ps://m. :
Brruucnenust MaccoBoil 101U BbIXOJa /0; T?eSOSOO MBpI11b poBoAHAS
MIPOAYKTa peaKkuuu Tuihae o0 ontryeckas PATCH
MS759
. «OI'D- maboparopus» Mo
61 O0o001IeHNe ¥ CHCTeMAaTH3alNs 3HAHUN —
5 KonTponbnas pabota Ne4 mo teme
6 «BaxHeinme MeTauibl U UX COSAUHEHUS»
bubnuoreka «OI'2- maboparopus» 1Mo
63 BemiectBa u Marepuansl B HIOBCEIHEBHOM HOK LA DADES
JKW3HU YeJI0oBeKa https://m.edsoo.
ru/00ae3f50
XHUMUYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH bubnuoreka [udposas 1abopaTopus 1mo
64 cpelnbl LIOK xumun ViLabCHem
https://m.edsoo.
ru/00ae4270
bubnuortexa Lludposast mabopaTopust o
65 PoJib XUMUHM B PENIEHUH SKOJIOTHYECKUX LIOK xumun VilabCHem
npobem https://m.edsoo.
ru/00ae4270
bubnunoreka [udposas mabopaTopus mo
66 PesepBHelii ypok. O6001eHue 1 IIOK xumnn VilabCHem

CHCTeMaTHU3alus 3HaHU!

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

[udposas nabopaTopus mo

67 PesepBHbIil ypok. O0001ICHHE 1 1 HOK xnumun ViLabCHem
cHUcTeMaTu3alus 3HaHUI https://m.edsoo.
ru/00adb33c
bubnuorexa Hudposas mabopaTopus mo
LIOK xumun VilabCHem
68 PesepBHbIil ypok. O0001ICHHE U 1 https://m.edsoo. MmuorodyHkunonansHoe
CUCTEeMAaTH3alHsl 3HAaHHHA ru/00ad9ch?2 YCTPOMCTBO (MaY)
Ja3epHoe
Pantum M6550NW
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBEePsSIEMOro
pe3yabTara

HpOBepHeMI)Ie NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

1 ITo Teme: «HepBOHa‘-IaJII)HBIG XUMHWYCCKUC ITOHATHU)

pacKpbhIBaTh CMBICII OCHOBHBIX XUMHYECKUX TIIOHATHUMA: aTOM,
MOJIEKYyJIa, XHMHUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJIsIpHas Macca, KOJIUYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas OIS XHMHYECKOTO
DIIEMEHTa B COEIMHEHUHU, MOJIAPHBIA O0BEM, XMMHUYECKas peaKius,
KIacCU(pUKallMsig  peaklHil:  peakluud  COSAMHEHUS,  PEaKIHH
pa3joXKEeHUs, peakluu 3aMelIeHUs, peaKkIuu OOMeHa, 2JK30- U
SHAOTEPMUUYECKUE PpPEeaKIUH, TeroBoi 3¢ (HEeKT peakiuu, pacTBOp,
MaccoBasi 10Jisl BellecTBa (MPOLIEHTHAs! KOHIICHTPAIlHs) B paCTBOPE

11

HIUTIOCTPUPOBATE B3aWMOCBA3b OCHOBHBIX XUMHYCCKUX MOHATHH U
MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpCBpaHICHI/Iﬁ

1.2

WCIIOJIH30BAaTh XUMHUYECKYI0 CHMBOJIUKY [UJISi COCTaBJICHHUS (opmy
13 BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIUI

PaCKphIBaTh CMBICJI 3aKOHOB COXpPaHCHUMA MacCChbI BCIICCTB,
14 MMOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJIAPHOTO YYCHU:A, 3aKOHA

ABoranpo

onpeaAciisiTb BAJICHTHOCTL aTOMOB 9JICMCHTOB B

1.5
OMHAPHBIX COEAMHEHHIX

KJIaCCU(UIIUPOBATh XUMHUYECKHE peakluu (M0 YHUCIy M COCTaBy

1.6
YYacCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TETIOBOMY 3P EKTY)




1.7

BBIYHUCIIATb OTHOCUTCIIbHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MaCChl
BC€IICCTB

1.8

BBIYUCIISATH MACCOBYIO JIOJIFO XUMHUYECKOTO dJIeMEHTa 1o (popmyrie
COCIMHEHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCIICCTBA B PpaCTBOPC

1.10

NPUMEHSTh €CTECTBCHHOHAYYHBIC METOJbI TIO3HAHUSI — HAOIIOJICHHE,
U3MEPEeHUE,  MOJCIHMPOBAaHUE,  OKCHEPUMEHT  (peallbHbld U
MBICJICHHBIN )

ITo Teme: «BaxkHelmmue MMpeACTAaBUTCIIN HCOPIraHUYCCKUX BCIICCTB»

2.1

PaCKpbeIBaATb  CMBICII OCHOBHBIX XUMHWYCCKHUX TIOHSTHH:
OKCHJ, KHCJIOTa, OCHOBAHHE, COJIb

2.2

OTpEeAeNATh NPUHAUICKHOCTh BEHIECTB K ONPENEIEHHOMY KIACCy
coenuHeHu# no popmMynam

2.3

KJ'IaCCI/I(bI/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu30BaTh (ONMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA
BEIIIECTB PA3IMYHBIX KJIACCOB, MOJTBEPKIasi OMHUCAHHWE MpUMEpaMu
MOJIEKYJIIPHBIX YPaBHEHUM COOTBETCTBYIOIINX XUMHUUECKUX PEAKITHIT

2.5

IMPOrHO3NPOBATH CBOICTBa BC€IIECTB B 3aBUCHMOCTH OT HUX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHUYCCKUX
HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBUAX

2.6

CIEOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
mabopaTOpHBIM 00OPY/IOBAaHHWEM, a TaK)Ke IMpaBHJIaM OOpaImieHus C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMH IO BBITOJHEHHIO
71a00PaTOPHBIX XMMHUYECKHUX OMNBITOB MO MOJIYYEHHIO U COOMPAHMIO
ra3oo0pa3HbIX BeIIEeCTB (BOAOpOAa M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpPOB € OMNpPEAEIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEIIECTBA, INITAHUPOBAThH U MPOBOJIUTH XUMHUUECKUE IKCIIEPUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB IIEJOYed M KUCIOT C TOMOIIBIO
MHAUKATOPOB (JakMyc, (heHondTaaert, MEeTUIOPaHXK U IpyTrHe)

2.7

MMpOBOAUTDH pacqéTm 10 YPaBHCHHUIO XUMHYSCKOMN pcaKknuuu




I[To Teme: «llepmogmueckuit 3akoH u Ilepuoguueckas cucrema
xumudeckux anemeHTtoB J[. M. MenaeneeBa. CTpoeHHE aTOMOB.
Xumudeckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKITUI

3.1

pacKpbIBaTh CMBIC OCHOBHBIX XMMHYECKUX IHOHATHUH: AIpO aToMma,
JJIEKTPOHHBIA CIIOM aToMa, aToMHas oOpOMTanb, pajuyc arToMa,
XUMHUECKas CBA3b, MOJISIPHAS U HEMOJISPHAsl KOBAaJIEHTHAs CBA3b,

SJIICKTPOOTPULATCIIBHOCTh, HOHHAA CBA3b, HOH, KATUOH, aHUOH,
CTCIICHb OKUCJICHHUA

3.2

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHUEC 5JICMCHTBI

3.3

OINKCBIBATh M XapakTepu3oBaTh TabnuuHyro Gopmy Ileproanueckoit
CHUCTEMbl XMMHUYECKHMX 3JEMEHTOB: pa3jindyaTh IOHATHS «IJIaBHas
noarpynna (Arpynna)» u «nobounas noarpynna (brpynmna)y,

«MaJple» U «OOJIBIINE) ICpUOabl

3.4

packpbeiBaTh cmbicn llepuonmnueckoro 3akona JI.M. Mennaeneena:
JIEMOHCTPUPOBATh MOHUMAHUE MTEPUOUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUUYECKHUX OJJIEMEHTOB OT UX moJiokeHus B Ilepuogmyeckoii
CHCTEME

3.5

COOTHOCUTh  O0O3HAuU€HHUs, KOTOpbIE HMMEIOTCI B  TaOiHIle
«Ilepmoanyeckass  cucrema  XUMUYECKuX  snemeHtoB [N
MenpeneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKHX JJIEMEHTOB (coCcTaB MW 3apsij sjapa, o0Iliee 4YHucio
AIIEKTPOHOB U paclpeesIeHNE UX 10 AIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHb OKHCIJICHUA 9JICMCHTOB B
6HHapHBIX COCANHCHHUAX

3.7

ONpeAeNsiTh BUJ XUMHUYECKOM CBsSI3UM (KOBaJIEHTHas W MOHHasA) B
HEOPraHWYECKUX COETMHEHUSX

9 KIIACC

Kon
NpoBepsieMOro
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111er0 00Pa30BaHUA




ITo Teme: «BemecTBo U XUMUYECKask PEaKIUs)

11

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX IIOHATHH: pacTBOp,
AJIEKTPOJIUTBI, HEAIEKTPOJIUTHI, AJIEKTPOJIUTHUYECKAs JAMCCOLMALINS,
peaknuu MOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOE DPABHOBECHE,
oOpaTtumble u HEoOpaTHUMbIE peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIILHBIE peakuuu, OKHUCIIUTENb,
BOCCTAHOBUTEIb, OKHUCIIEHHME U BOCCTAHOBJICHHE, aJUIOTPOIIHS,
aM(pOTEepHOCTb,  XMMHYECKas  CBA3b  (KOBaJEHTHas, MOHHAafi,
MeTaJuIn4ecKas ), KpucTauinueckasl peiéTka, CIulaBbl, CKOPOCTh

XHUMHYECKOH pCaKuu

1.2

HIUIFOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHYCCKHX MOHATHHA W
IMPUMCHATD OTHU ITOHATHA IIPU OIIMCAHHUU BCIICCTB U UX HpCBpaH_[CHI/Iﬁ

1.3

COCTaBJISITh ypPaBHEHUS JJIEKTPOJUTUYECKOW IMCCOLMAIMM KHUCIIOT,
LIeJI0YE M COJIEH, IIOJIHBIE M COKpAUI€HHBIE YPAaBHEHUS pPEaKUUN
HMOHHOTO OOMeHa

14

PacKpbIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBHUTEIIBHBIX PEAKIIMA
MIOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakiui

1.5

IIPOBOJIUTH PACYETHI 10 YPAaBHEHHUIO XUMUYECKOUN pEeaKkIuu

ITo remam: «HemeTauisl 1 uX coeauHEHU» U «MeTajuibl 1 UX
COEIMHEHUI

2.1

XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U CTIEIM(PUIECKUE XUMUUYECKHE
CBOMCTBAa TPOCTBIX U CIIOXKHBIX BEIHIECTB, MOJTBEPKIasi ONMUCAHUE
pUMepamMu MOJICKYJISIPHBIX M MOHHBIX YPAaBHEHHM COOTBETCTBYIOIINX
XAMHYECKHUX PEaKUi

2.2

COCTaBJISITh YPAaBHEHUS PEAKIMH, MOJITBEPKAAONINX CYIIECTBOBAHUE
TEHETUYECKOM CBS3U MEXY BELIECTBAMU PA3JIMYHBIX KJIACCOB

2.3

MPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX CTPOECHUS,
BO3MOXHOCTH MPOTEKAHUSI XMMUYECKUX MPEBPAIICHUN B Pa3IuyHbIX
YCIIOBHSIX




CIENOBaTh MpaBUJaM I[IOJb30BAaHHUS XMMHUYECKOW MOCYIOH U
1ab0paTOpHBEIM O00OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIICHHS C

2.4 BCIICCTBAMH B COOTBCTCTBUHU C HWHCTPYKHOUAMU 110 BBIIIOJIHCHUIO
Ja00PAaTOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYCHHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIIIEKUCIIOTO Ta3a)

IIPOBOJUTH pPEAKUUH, MOATBEPKIAIOIIHNE KAYECTBEHHBIM COCTaB
Pa3jIMUHBIX BCIICCTB: pacClloO3HABATb OIIBITHBIM HYTGM XJjopuna-,
Opomun, woamna, KapOonar, ¢docdar, cwimmkar, cyibdart,

25 TUAPOKCUAUOHBI, KATHOHBI aMMOHHA, HOHBI HU3YUYCHHBIX MCTAJUIOB,
[IPUCYTCTBYIOLIUE B BOJAHBIX PACTBOPAaX HEOPIraHUYECKUX BELIECTB

3 Il L (X

0 TeMe: «XHUMUsS U OKPYXKaIoIas cpeaar»

31 PacKphIBaTh CMBICII OCHOBHBIX XuMHueckux moHstuii: I1JIK BemecTsa;
KOPPO3HSI METAJIIOB

3.2

MMPUMCHATb OCHOBHBIC OIICpallin MBICIIMTEIbHOM JESITEIbHOCTH —

aHaM3 W CHHTE3, CpaBHCHHWE, OO0OOIIEHHE, CHCTEMATHU3AIIHIO,

BBISIBICHUE TPUYUHHO-CIICJCTBEHHBIX CBSI3€M — JUISI  M3YYCHHS
CBOMCTB BEIECTB M XUMHUYECKHX PEAKIUW; €CTeCTBEHHOHAYy4HbIC
METO/bl TO3HAHUS — HAOJIOJIEHHWEe, H3MEpPEHUe, MOJICITUPOBAHHE,

AKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 [lepBoHaYaIbHBIE XUMUYECKUE MTOHSATHUS
[Ipenmer xumuu. Ponb XMMHUM B KM3HM YelIOBEKa. XHUMHUS B CHCTEME HayK.
11 Tena n BeniecTBa. @U3MYECKHE CBOWCTBA BEMIECTB. ATpPEraTHOE COCTOSIHUE
BEILIECTB
19 [Tonsitue o Meromax mo3HaHus B XxumMuu. Uucteie BemecTBa u cmecu. CriocoObl
' paszencHus cMeceit
13 ATOMBI M MOJEKYIbl. XHUMHUYECKHE 3JeMEHTbl. CHMBOJBI XUMHUYECKHX
' 31eMeHTOB. [IpocThie U crioKHbIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE
Xumuyeckas Gopmysa. BaJeHTHOCTh aTOMOB XMMUYECKUX AJIEMEHTOB. 3aKOH
14 MOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOcuTenbHas  aTOMHas  Macca.
' OTtHocuTeNnbHas MOJIEKYJIsSIpHAst Macca. MaccoBasi 10J1s1 XMMHUYECKOTO 3JIeMEHTa
B COCIMHEHUU
KomnuectBo BemectBa. Moisib. MosgpHas macca. B3anmocBsA3b KOJIMYECTBA,
15 Macchl M YHCIa CTPYKTYPHBIX €IWHHUII BemecTBa. Pacd€rsl mo dopmyrnam
' XUMUYECKHX COEANHEHUIN
dusnyeckue U XUMUYECKUE SBJICHHS. XUMUYECKasl peakius U e€ MPU3HAKU.
1.6 3aKOH COXpaHEHHUs MacChl BEUIECTB. XUMHUUecKHe ypaBHeHus. Knaccudpukanus

XUMUYECKHUX Peakinuii (COeTMHEHUS, Pa3JIOKEHUS, 3aMEIIIEHUsI, 0OMEHA)




1.7

XUMUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, ¢ MpaBUIIaMu
paboTel B JabopaTopun W npuéMamMm OOpalieHus C  JadOpaTOPHBIM
o0opy/soBaHUEM, H3y4ye€HUE M ONucaHue (PU3MYECKHX CBOMCTB 00pasloB
HEOpPraHMYECKUX BEIIeCTB, HaOmoneHue ¢u3nueckux (IJIaBJIeHHE BOCKa,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KMUIIEHUE U KOHACHCAlUs BOJAbI) U
XUMHYECKHX  (TOpeHHe CBeYd, [pOKaJMBaHWE MEJHOW  IMPOBOJIOKH,
B3aMIMOJICHICTBHE Mella C KHUCJIOTOW) sIBIICHWH, HAONIOJEHUE W ONHCAaHUE
NPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakuuid (pa3jokeHwe caxapa,
B3aMMOJICHICTBUE CEpHOW KHCIOTBI C XJOpUIOM Oapusi, pa3ioKeHue
ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMMOJIEHCTBHE Kelie3a C PaCTBOPOM
cosu menu(ll), uzyuenue cnocoOoB pazzesenus cMeceil (¢ MOMOIIbI0 MarHuTa,

¢buIbTpOBaHNe, BBHIIAPUBAHUE, MUCTHIULINUSA, Xpomarorpadus), MpoBeacHUE
OYHCTKH ITOBAPEHHOH COJIM, HAOIOICHHUE U OIMCAHNE PE3YJIbTATOB IPOBEICHUS
OIIBITa, WITIOCTPUPYIOLIETO 3aKOH COXPAHEHHUs MAacChl, CO3JaHUE MOJIEINeH
MOJIEKYI (IIapOCTEPIKHEBBIX )

Baxueimue MMpCACTAaBUTCIIN HCOPIraHNYCCKUX BCHICCTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucmopog — asmemeHT M mpoctoe
BenlecTBo. HaxoxaeHnue kucinopona B mpupoje, GU3NYeCKHe M XUMHYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kuciaopoga. CrocoOb
MOJTyYeHUsl KHUCIIOpOJia B JIAOOpAaTOpUU U TNPOMBIIUIEHHOCTH. Kpyrosopot
Kuciaopoaa B npupoze. O30H — ajioTponHast MOAU(UKAIUSA KUCI0poaa

2.2

TennoBoil 3ppekT XUMUUECKOH peakuy, TEPMOXUMUYECKUE YPAaBHEHHUS], SK30-
U SHAOTEPMHUUYECKUE Peak UK. TOIIMBO: Yyroib U METaH. 3arpsi3HEHNE BO3/yXa,
yCUJIEHHE MapHUKOBOTo 3 (dekTa, pazpylieHue 030HOBOTO €05

2.3

Bonopox — anemeHT u mpocroe BemiecTBo. HaxoxxaeHue Bojopoaa B MpUpOIE,
¢busnUecKre 1 XUMHUECKUE CBOMCTBA, IPUMEHEHUE, CIIOCOOBI TTOTYUCHHUS.

Kucnorsl u conu

2.4

Mounsipabiit 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM




2.5

@dusnyeckue CBOWCTBA BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HaceplmienHble 1 HEHACBIEHHBIE PacTBOPHI. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg nons Bemectsa B pacTBOpe. XMMHYECKHME CBOWCTBA BOJBIL.
OcHoBaHus. Posb pacTBOpoB B MpuUpOJE U B KM3HU uenoBeka. Kpyrosopor
BOJABl B MpPHUpPOAE. 3arps3HEHHE MPUPOIHBIX BOJA. OXpaHa M OYHUCTKA
MIPUPOJIHBIX BOJ

2.6

Knaccudpukanus Heopranmueckux coeauHeHuid. Oxcunabl. Kiaccudukanus
OKCHJIOB: cojieoOpasyromue (OCHOBHBIC, KHUCJIOTHBIE, aMQpOTepHbIE) U
HecoseoOpasyrone. Homenknatypa oxcunoB. dusnyeckne W XUMHUYECKHE
CBOMCTBA OKCHIIOB. ITosryuenue okcugoB

2.7

OcHoBanus. Knaccupukanust ocHOBaHMI: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHuil. Pu3nyeckue U XUMHUECKUE CBOMCTBA
ocHoBaHuil. [lomydyenne ocHoBaHuUM

2.8

Kucnorsr. Kimaccudukanms kucinor. Homenkinatypa kucinot. @u3ndeckue u
XUMHYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MeTaiuoB H.H. bekerosa.

HonyquI/Ie KHCJIOT

2.9

Comu. Homenknatypa cosneir. @u3nueckue 1 XUMUIECKHE CBOMCTBA COJIEH.

[Tonyuyenue conen

2.10

I'eneTnyeckas CBA3b MCXKAY KilIaCCaMU HECOPTaHUYCCKUX COE€TUHEHUI




2.11

XUMHUECKUN  SKCHEPUMEHT: KaueCTBEHHOE OIpEAEICHHE  COAEpIKaHUsS
KHUCJIOpOAa B BO3JyXe, IOJydeHHE, cOOMpaHMe, paclio3HaBaHUE U M3Yy4YEHUE
CBOWCTB KHCJIOPO/a, HAOII0I€HUE B3aUMOJICHCTBUS BELIECTB C KUCIOPOAOM U
yCJIOBUSI BO3HHUKHOBEHUS M MPEKpaIleHusl ropeHus (1moxkapa), 03HaKOMIICHHE C
oOpa3laMud OKCHJIOB W OINHUCAHWE WX CBOICTB, TOJy4YCHHE, coOHMpaHUe,
pacro3HaBaHUE€ M H3Y4YEHHE CBOWCTB BOJOpOJAa (TOpEeHHUE), B3aUMOJEHCTBUE
Bojioposa ¢ okcugoM meau(ll) (BO3SMOKHO MCIIOIB30BAHUE BHICOMATCPUAIIOB),
HaOmroneHne oOpa3loB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBaHUE
0cOOEHHOCTEH pacTBOPEHUS BELIECTB C PA3JIMYHOH  PacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOW JOJIEH PACTBOPEHHOIO
BELIECTBA, B3aUMOJACHCTBHE BOJAbI C METaUlaMU (HATPUEM U KaJIbLUEM)
(BO3MOXXHO HICIIOJIb30BAaHHE BHJICOMATEPUANIOB), ONPEACICHHE PacTBOPOB
KHCIOT M IIEJIOYeH C TOMOIIBI0 HHIUKATOPOB, HCCIEIOBaHHE OOpPa3IoB
HEOPTraHMYECKUX BEUIECTB PA3JIMYHBIX KJIAcCOB, HAONIOICHHWE W3MEHEHUS
OKpacKM HHAMKATOpPOB B pacTBOpax KHUCIOT M IIeJIo4Yel, H3ydeHue
B3auMozeiicteus okcuga meau(ll) ¢ pactBopom cepHOl KHUCIOTBI, KHCIOT €
MeTaJulaMH, peakuil HeWTpaau3aluy, NoJy4eHne HepacCTBOPUMbIX OCHOBaHMIA,
BBITECHEHME OJHOTO MeTajyla JpYyrdM U3 pacTBOpa COJIM, pELICHHE
SKCHEPUMEHTAIbHBIX 3a/a4 Mo TeMe «BaxHelne Kiaacchl HEOPraHMYECKUX
COCTUHEHUN )

Ilepnoanueckuii 3akoH u Ileproanueckas cuctemMa XUMUYECKUX YIEMEHTOB
J.1. MenneneeBa. CTpoeHre aTOMOB. XUMUYECKasi CBA3b.
OKHCIUTENTBHOBOCCTAHOBUTEIBHBIE PEAKLIUU

3.1

[lepBble TOMBITKA KIACCH(PHUKAIMU XUMUYECKUX dIeMeHTOB. [loHsTHe o
rpynmax CXOJHBIX AJIEMEHTOB (ILEIOYHBbIE U IIEIOYHO3EMETIbHbIE METalIbI,
rajloreHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT aMdoTepHbIe
OKCHUJIbI U TUJPOKCHUIbI

3.2

[Tepnonnueckuit 3akoH. [lepnoanueckas cuctemMa XuMU4ecKux emMeHToB J[. 1.
Meneneesa. Koporkonepunoanas nu JUIMHHOTIEPUOHAS bopMbI
[Tepuonuueckoit cucrembl xumuueckux odiemMentoB J[.M. Menpaeneesa.
[Iepuonsl m rpynnsl. PU3HUECKUN CMBICT NOPAIKOBOTO HOMEpPA, HOMEPOB
MIEPUOJIA U TPYIIIBI JIEMEHTA

3.3

Crpoenne atomoB. CoctaB aToMHbIX siaep. M3otomnbl. DnekTponsl. CTpoeHue
SJICKTPOHHBIX 000J10Y€EK aTOMOB IEPBBIX 20 XUMHAYECKHUX DIIEMEHTOB




[Tepuonuueckoit cucremsl .M. MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOTO
3JIEMEHTa Mo ero noioxxeHuto B [lepuoguyeckoii cucreme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XHMHYECKUX HJIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB MO TCpyINIamM H IEPUOLAM.
3nauenue [lepuoamueckoro 3akona u Ilepuonnyeckoit CUCTEMBI XUMHUUYECKHX
3JIEMEHTOB JUIsl Pa3BUTHUsS Hayku W npakTuku. .M. MennaeneeB — y4€HbId U
rpak1aHUuH

3.5

Xumuyeckass cBsa3b. KoBasieHTHass (HOJSipHAsT U HEMOJSPHAasi)  CBS3b.

DIEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHas CBs3b

3.6

Crenenp okuciieHHs. OKHCIUTEIbHOBOCCTAHOBUTEILHBIC PCaKIu. HpOHCCCH
OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUECKUI OSKCIIEPUMEHT: H3y4YCHHE O0pa3lloB BEIIECTB METAUIOB U
HEMETAJIJIOB, B3aMMOJCHCTBHE THIPOKCHJA ILHMHKA C PAacTBOPaMH KHCIOT H
HIEJI0YEMH, IIPOBEICHUE OIIBITOB, WLUTIOCTPUPYIOIIUX IPUMEPBI
OKHCJIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIMK (FOPEHHUE, PEaKlUU Pa3jioKeHHS,
COCTMHCHHS )

9 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

BemectBo 1 xummnueckas peakuus. [Toropenue

11

[Iepnonnueckuit 3axoH. [leprogudeckas cucremMa XMMU4ECKUX d1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHHEe aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOWCTB
XUMHUYECKHUX JJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJbLUs M UX
COCIMHEHUI B COOTBETCTBHM C IIOJIOXKEHHEM 3j1eMeHTOB B llepuommueckon
CUCTEME U CTPOEHHUEM UX aTOMOB

1.2

CrpoeHne BelecTBa: BBl XMUMHYECKOM CBS3U. THUIBI KPHUCTAUNIMYECKUX
pPEeLETOK, 3aBUCUMOCTDb CBOWCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJa XxuMudeckoi cBsizu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYeCKUX
BeUIeCTB (MEeXAyHapoAHas U TpUBHaJbHAs). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3IMYHBIM  KJaccaM HEOPraHWYECKHX COCIUHEHUH,
TE€HETUYECKasl CBSI3b HEOPTaHUYECKHUX BEIIECTB




1.3

Krnaccudukanus XuMuYecknx peakuuii o pa3iInyHbIM MpU3HaKaM (TI0 YHCITy U
COCTaBy YyYacTBYIOIIMX B pEaKLUMH BEIIECTB, MO TeIUIOBOMY 3(ddekry, mo
M3MEHEHHIO CTETICHEH OKUCIICHUSI XUMUYECKUX JIEMEHTOB, 110 00paTUMOCTH,

[0 y4YaCTMIO Karajau3aTopa). OK30- M  D3HJOTEPMHUYECKHE  PEAKIMH,
TEPMOXUMHUYECKUE YpaBHEHUs. [IoHATHE O CKOPOCTH XUMHUECKOW PEeaKIuu

14

[Tonsitue 00 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusax. [lonstue o
TOMOT€HHBIX M FeTepOreHHBIX peakuusx. [loHsTre o XuMu4eckoM paBHOBECHUHU.
@DakTophl, BIUAIOIIMNE HAa CKOPOCTh XUMHUYECKOW pEaKUUd U TOJO0KEHHE
XUMHUYECKOT'0 PaBHOBECHUS

1.5

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuy, AJIEKTPOHHBIN OasaHc
OKHCIUTEIbHO-BOCCTAHOBUTEIbHONW — peakiun.  CocTaBlieHHE  ypaBHEHHMH
OKHCJIUTCIIBPHO-BOCCTAHOBUTCIIbHBIX peaKHI/If/'I C HUCIHOJIB30BAHUEM MCTOJda
AJIEKTPOHHOTO OallaHca

1.6

Teopust 2JIEKTPOIIUTUYECKOW IUCCOLMALNU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karvonsl, aHnoHbsl. MexaHu3M AMCCOLMALIMKM BEUIECTB C Pa3IMYHbIMU BUIAMU
xuMuyeckoi cBs3u. Crenenp auccouuanuu. CUiIbHBIE U claOble HJIEKTPOJIUTHL.
Peakiun MOHHOTO OOMEHa. YCJIOBUS MPOTEKAHUS peaklUUii MOHHOrO oOMeEHa,
MOJIHbIE U COKpalIEHHbIE HOHHBbIE ypaBHEHMs peakuui. CBoilcTBa KHCIIOT,
OCHOBaHHUW H COJIEM B CBETE€ TPEACTABICHUN 00 SIEKTPOJUTUYECKON
nucconuanuu. KauecTBeHHbIe peakiny Ha HOHBL. [loHsATHE O THIpOIN3e conei

1.7

XUMUYECKUN DKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKHUX
pEemETOK HEeOpraHMYeCKHUX BEIIECTB — METAUIOB U HeMeTasioB (rpadura u
azMasa), CIIOKHBIX BEUIECTB (XJIOpWUJa HATpHsl); UCCIEIOBAaHHE 3aBHCHUMOCTH
CKOPOCTHM XHMHYECKOM peakuud OT BO3AECUCTBUSA pa3IUYHbIX (PAKTOPOB;
HCCJIEOBAHUE  JJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  Ipoliecca
JUCCOLMAlMU  KHUCIIOT, IIenoded u coiiel  (BO3MOXKHO —HCIIOJIb30BaHUE
BUJICOMATEpHUAJIOB); TMPOBEACHHUE ONBITOB, WIUIIOCTPUPYIOIIUX MPU3HAKK
NPOTEKaHUs peakiii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BBIJEIECHUE Ta3a,
oOpa3oBaHue BOJIbI); OIIBITOB, WJUTFOCTPUPYIOLIUX IIPUMEPBI
OKHCJIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKLUI (TOPEHHE, pEakLUU Ppa3IoKEHus,
COCIMHEHUs); pPACHO3HABaHUE HEOPraHMYECKUX BEIIECTB C  IOMOILBIO
KAueCTBEHHBIX PEAKLUN HA NOHBI;, pELICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4

Hemeramie! 1 ux COCOAUHECHUA




2.1

OOmass xapakrepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapaKTepHbIC cTeneHn okucieHus. CTpoeHue u GU3NIECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJION€HOB. XHMHUYECKHE CBOMCTBA Ha NpUMEpe XJopa
(B3auMoOJIeHiCTBHE C MeTallaMH, HEMETaJUIaMH, LIeJo4YaMu). XJIOPOBOAOPOI.
CousiHast KUCI0Ta, XUMUYECKHE CBOMCTBA, MOJIy4YeHUE, MpUMEHEHue. [lelicTBre

XJiopa U XJOPpOBOJOpOJAa Ha OpPraHu3M 4YCJIOBCKA. Bakueitmme XJIOpUAbl U HX
HaXOXXICHUEC B IIPUPOAC

2.2

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEePHBIE CTETeHN OKUCiIeHuss. CTpoeHne u (pu3nuecKue CBOMCTBA
IPOCTBIX BEHIECTB — KHCIOPOAa M Cepbl. AJUIOTPONHBIE MOIU(PHUKALNN
KHCIIOpOJia U cephl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTPOCHHE,
(1)I/I3I/I‘~I€CKI/I€ N XAMHYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK HNPCACTAaBUTCIIN
KHCJIOTHBIX OKCHIOB. CepHasl KHCJIOTa, (1)I/ISI/II-IGCKI/IC N XAMHYECKHE CBOMCTBA
(oOmue Kak NpeacTaBUTENs Kiacca KUCIOT U crenuduueckue). XUMHUECKUE
peaxIyu, JIeKale B OCHOBE MPOMBIIUICHHOTO CIOCO0a IMONYyYeHHUs] CEpHOM
kucinoTsl. Ilpumenenue. CoiaM cepHOM KHCIIOTHI, KauyeCTBEHHAs pPeakLus Ha
cynbdar-uoH. Haxoxnenue cepbl u e€ coeMHEHUHN B mpupoje. XUMHUUYECKOe
3arpsi3HEHUE OKpY’Kalolleld cpellbl COCAMHEHUSIMH Cepbl (KMCIOTHBIE OXKAH,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro Mpe0TBpaIeHUs

2.3

OO6mass xapaxkrtepuctuka 31eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE CTETIEH! OKUCIIEHUS. A30T, paclipoCTpaHEHHE B IPUPOJIE,
¢du3nyeckne U XUMUUecKue cBoiicTBa. KpyroBopot a3ota B npupojae. AMMHAK,
ero ¢u3nyeckue W XMMHUYECKHE CBOICTBa, MojydeHue u npumeHenue. Conu
aMMOHHS, MX (u3MueckMe M  XHMHUYECKHE CBOMCTBA, MpPHUMEHEHHE.
KavecTBeHHast peakiusi Ha MOHbI aMMOHMs. A30THasl KUCIIOTa, €€ MoJyyeHHe,
¢u3nueckue M XMMUYECKHE CBOicTBa (0OIIME Kak MpeAcTaBUTENs Kiacca
KUCIOT U cneuuduyeckue). Mcnonb3oBaHue HUTPATOB M COJICH aMMOHHS B
Ka4yeCcTBE MMUHEPAJbHBIX yJ0OpeHU. XUMHUECKOe 3arpsi3HEHHE OKpPY)KarolleH
Cpezbl COeTMHEHUAMH a30Ta (KUCIOTHBIE I0XK/IH, 3arpsi3HEHHE BO3/lyXa, TTOYBBI
Y BOJIOEMOB)




2.4

®docdop, amtorpornHsie Moaudukauu dochopa, GuU3MUIECKHE U XUMUUICCKHE
cBorictBa. Oxcupa ¢ochopa(V) u  dochopHas kuciaora, QGuMUecKHe u
XMMHYECKHE CBOWMCTBa, moiyudeHue. lcnosib3oBanue ¢ochaToB B KadecTBe
MUHEPAIbHBIX YI00pEHHIHA

2.5

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHUM OKHUCIEHUS. YIJEepoJ, aUIOTPOIIHbIE
Moau(pUKaMK, pPacIpOCTpaHeHWEe B MNpUpoe, (U3MUECKHEe M XUMHYECKHE
cBoricTBa. Ancop6mus. Kpyrosopot yriepoaa B npupone. OKcuabl yriepona,
ux (u3nUecKkre U XMUMHUYECKHUE CBOICTBa, NEHCTBHE HA JKUBbIE OPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTnYecKue MpoOaeMbl, CBI3aHHBIE C OKCHIOM

yraepoaa(lV); rumore3a rino0ambHOrO MOTEIUICEHUS KIMMAaTa; MapHUKOBBIN
¢ ¢ext. YronpHas KUCIOTa W €€ CONHM, MX (U3UYECKUE H XHUMUYCCKHE
CBOWCTBa, IMOJIyueHHE W HpUMeHeHHe. KavecTBeHHas peakius Ha
kapOoHaTHOHBI.  Mcrmonmb3oBaHue  KapOOHaTOB B OBITY, MEIUIUHE,
MIPOMBINIJICHHOCTH B CETbCKOM XO035HCTBE

2.6

HepBOHa‘-IaJ'[BHBIG IIOHATUS 06 opraHqucxnx BCIIIECTBAX KAaK O COCAMHCHUAX
yraepoaa (MeTaH, 3TaH, STWICH, AalleTUJIeH, STaHOJ, TJHIEPUH, YKCyCHas
kucnora). x coctaB u xummueckoe crpoeHue. [loHsTHe 0 OMOMOrMYecKH
BaXHBIX BEIECTBAX: HMpax, OeNmKax, yrieBoJaX — U WX POIU B KHU3HU
yenoBeka. MarepuaibHOE€ €AUMHCTBO OPraHUYECKUMX U HEOPraHUYECKUX
COCJIMHEHU U

2.7

Kpemuuii, ero ¢usuyeckue W XHUMUYECKHE CBONCTBA, IMOJNIyY€HUE U
npumenenue. CoenuHeHus: KpemMHHUs B mpupoge. OOmme mpenctaBieHus 00
okcuze kpemuusa(1V) u kpemHueBoit kucnore. CUIMKATHI, UX UCIOJIB30BaHUE B
OBITY, METUIIMHE, POMBIIUIEHHOCTH. BajkHelre cTrpouTeabHble MaTepHAaIbl:
KepaMHKa, CTEKJO, IIEMEHT, OeToH, xene300eToH. [Ipobrembr OGe3omacHOTO
HUCITOJIB30BAHUS CTpOI/ITeJ'H)HI)IX MaTepI/IaJ'IOB B HOBCG}IHGBHOI\/’I XKN3HU




2.8

XUMHUYECKUH HSKCHEPUMEHT: HM3ydeHHE OO0pa3loB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJIIHOM KHCIIOTBI; IIPOBEJCHUE KAUYECTBEHHBIX pPEaKUMW Ha
XJIOPUJIMOHBI U HAOIIOJEHUE NPU3HAKOB UX MPOTEKaHUS; ONBITHI, OTPa’KaOL1e
¢u3nUecKkue 1 XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCIMHEHUH (BO3MOXKHO
UCITIOJIb30BaHUE BHJICOMATEPHANIOB); O3HAKOMJICHHE C OOpa3laMu XJOPHUIOB
(rallOreHHuI0B); O3HAKOMIJIEHHME C oOpasmamMu cepbl U e€ COCOUHEHUSIMHU
(BO3MOKHO  HCIIOJIb30BaHME BHJCOMATepHANiOB); HAOJIOJEHHE IMpolecca
o0yrnuBaHus caxapa IO/ JIEHCTBUEM KOHLEHTPHUPOBAHHOM CEPHOM KHCIIOTHI;
U3y4eHHE XMMUYECKHUX CBOWCTB pa30aBlIeHHON CEPHOM KHCIOTHI, MPOBEACHHE
KayeCTBEHHOM peakuuu Ha cyinbdaT-MoH M HAOJMIOJCHHWE Ipu3HaKa e€
NPOTEKaHUS; O3HAKOMIJIEHHE C (PM3UUYECKUMU CBOMCTBaMM a30Ta, hocdopa u ux
COEMHEHUN (BO3MOXKHO HCIOJb30BaHUE BHJIEOMATEpUAIOB), 0OOpa3LaMu
a30THBIX U (ocOpHBIX yH0OpeHUi; odyyeHue, coOupanue, paclo3HaBaHue u
W3Y4YECHHUE CBOMICTB aMMMAaKa; IPOBEICHHME KauyeCTBEHHBIX pEAaKLUi Ha HOH
aMMOHUS U QochaT-MOH U H3y4YEeHUE [PU3HAKOB MX IPOTEKaHUs,
B3aMMO/ICHICTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C ME/bI0 (BO3MOKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); M3Y4YEHHE MOJeNIeH KPHUCTAIIMYeCKUuX
pewiéTok anmasza, Trpadura, (QyuIepeHa; O3HAaKOMIIEHHE C  IPOLEcCOM
a1copOLIMK PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOHCTBOM

MIPOTUBOTa3a; IOJyyeHue, coOMpaHHe, pacro3HaBaHUE U H3Y4YEHHE CBOICTB
VIJIEKUCIIOro ra3a; IpOBEJEHUE KAuyeCTBEHHBIX peaklui Ha kapOoHaT- U
CHWJIMKAT-UOHbl W M3yYEHUE INPU3HAKOB MX INPOTEKAHUS; O3HAKOMIIEHUE C
NPOAYKIMEW CUIMKATHOM MHPOMBILIUIEHHOCTH; PEUIEHHE 3KCIEePUMEHTAIbHbBIX
3az1a4 1o TeMe «BaxxHelne HeMeTauIbl U UX COSIUHEHMS

Mertamisl 1 UX COeIUHEHUS

3.1

OO01mmas xapakTepuCTUKa XUMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nonoxkeHuss B Ilepuonnueckor cucreme XuUMHUUYECKUX dnemeHToB [[.M.
MenneneeBa u ctpoeHust atoMoB. CTpoeHrne MeTauioB. MeTayuindeckasi CBsI3b U
METaJUIMYecKasi KpUCTAUIMYECKass pemI€TKa. OJJIEKTPOXMMHYECKUH Pl
HaIpsKEHUN METaJNIOB




3.2

dusnyuecKkue ¥ XUMHUECKUE CBOMCTBA MeTasioB. OOIue crocoObl NOTyYeHUs
MeTauioB. [loHATHE O KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, Yyr'yH, TIOPATIOMUHIMA, OpOH3a) M NX IPUMEHEHUE B
OBITY U IPOMBIIIJICHHOCTH

3.3

[lenounsle MeTayibl: nosiokeHue B Ilepuonndeckoil cucreMe XUMHYECKHX
anemenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HAaXO0XJEHHE B IPUPOJE.
duznyeckue U XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABl HaTpusd U Kauud. [IpuMeHeHHe MIENOYHBIX METAJUIOB M HX
COCIMHEHUI

3.4

IIlemoyHo3eMeNbHBICE  METaIbl MarHuii W KajdblIMH: MOJIOKEHHUE B

[Tepnonnueckoii cucreMe XUMHIECKUX 371eMeHToB [[.M. MenaeneeBa; cTtpoeHue
WX aTOMOB;, HaXOXJCHHE B mpupojae. PU3MYeCKHe W XHUMHYECKHUE CBOHCTBA
MarHus W Kajublus. BakHeliine coequHeHUs Kaiablius (OKCHA, THIPOKCH],
conn). JKECcTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHeHUs

3.5

AmomuHui: nosnioxeHue B Ilepronnyueckoil cucreMe XUMUYECKHUX JIEMEHTOB
J.1. MenneneeBa; ctpoeHue aToma; HaxoxzacHue B npupoxae. dusudeckue u
XUMHUYECKHE CBOWCTBAa amoMHHHS. AMQOTEpHBIE CBOWCTBA OKCHIA U
TUJIPOKCHIA ATTFOMUHUS

3.6

Keneso: nonoxenue B [lepuognueckoil cucreme XuMUYecKux 3eMeHToB JI.1.
MenpneneeBa; CTpOeHME aToOMa; HaxXxOXIeHHe B mnpupone. Duznueckue u
XUMHYECKHE CBOMCTBa kene3za. Okcuawl, ruapokcuabl u comu sxenesa(ll) u
xenesa(lll), ux cocras, cBo¥cTBa U OTyuYeHUE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMJICHUC C 06p33L[aMI/I MCTAJIJIOB U CIIJIaBOB,
ux (I)I/BI/I‘-ICCKI/IMI/I CBOﬁCTBaMH; HN3YUCHHUC PC3YJIbTATOB KOPPO3UHU MCTAJIJIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BHJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICMCTBUSL OKCHJA KajbllUd M HATpUs C BOJOM  (BO3MOXHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); HCCIIEIOBAHHE CBOWCTB >KECTKOW BOJIBI;
mpouecca TOpEHUs JKejle3a B KHUCIOpoAE (BO3MOXKHO — MCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMIl HA MOHBI
(Maraus, Kaublius, agromMuHus, nubka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJIOJICHUE U OMUCAHUE MPOIIECCOB OKpalllMBaHUs IJIAMEHU MOHAMM HATpUs,
Kaiug ¥ Kajgblusg  (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEpPHANIOB);
uccienoBanne aM()POTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS U THUIPOKCHIA
LMHKA; PEIICHUE dKCIIEPUMEHTAIBHBIX 3aa4 110 TeMe «BakHeuIue MeTauibl U
UX COCIUHEHUS»

4 XHUMHS ¥ OKpYXKarolas cpena

HoBsie marepuanbl u TexHonoruu. BemectBa U maTepuanbl B IMOBCEAHEBHOM
J)KA3HU 4YeJIoBeKa. XUMHUS U 3J0pOoBbe. be3omacHoe MCrnoabp30BaHUE BEIIECTB U
XUMHUYECKHX peaknui B ObITy. IlepBas mOMOIIP NP XUMHYECKHX OKOTax U

4.1

OTpPaBJICHUSX

OCHOBBI ~ DKOJIOTUYECKOM  I'DaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatomieit cpean! [1/IK. Ponb XxuMuu B pelieHMH 3KOJIOTHUECKUX MPOOIeM.
[TpupoaHble HCTOYHHMKM YTJIEBOJOPONOB (yroib, NPUPOJHBIN ra3, He(dTh),
HPOAYKTHI UX NIEpepabOTKHU, UX POJb B OBITY U MPOMBIIUIEHHOCTH

4.2

XVUMUYECKUH SKCIIEPUMEHT: M3ydYeHHE 00pa3lioB MaTepuayoB (CTEKJIO, CIJIaBbI
4.3 METaJIJIOB, MTOJIMMEPHBIE MaTEPUAIIbI)

IMPOBEPAEMBIE HA OI'D 110 XHUMHHU TPEBOBAHHUA K
PE3VJIbTATAM OCBOEHHUS OCHOBHOH OBPA3OBATEJBHOI
IMPOTPAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHUSA K PEAMETHBIM pe3yJbTaTaM
MPOBEPAEMOro 0a30BOro ypoBHsI 0CBOEHHs OCHOBHOM 00pa3oBaTe/ibHOI
TpedoBaHusA NPOrpamMMbl OCHOBHOI0 001ero odopazosanust Ha ocHoBe ®I'OC

1 IIpencrasienue:




1.1

0 TMI03HABAa€MOCTHU SIBIICHUH MPUPOIbI, MOHUMAHUE OOBEKTHUBHON
3HAYUMOCTH OCHOB XMMHUYECKON HayKH Kak 00JacTh COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOWIell KyIbTypbl M MPaKTHUYECKOM
NEeSTEIbHOCTH 4YelIOBEKa B YCIIOBUSIX COBPEMEHHOTO OOIECTBa;
MOHMMAaHHUE MECTa XUMUU CPEIH IPYTHX €CTECTBEHHBIX HAyK

1.2

0 Hay4YHbIX METOJAaX IIO3HAHHUA, B TOM YHUCJIC SKCIICPUMCECHTAJIBHBIX U
TECOPCTUUCCKHUX METOAAaX HMCCICAOBAHUA BCIICCTB W HU3YUYCHHA
XUMHUYCCKUX peaKHHﬁ; YMCHHC HCIIOJIB30BATH MoOaCInu JJIA
00BICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccroHanTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPCMCHHBIMHN TCXHOJOIMsAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYYAIONIMMCS paccMaTpUBaTh
XUMUIO KaK cepy cBoelt Oyaymieit mpopecCHOHATBHON AeITeTbHOCTH
U CeNaTh OCO3HAHHBIM BBIOOP XMMHU KaK MPO(UIBLHOrO NpeaMeTa
MIPU TIEPEXO0/I€ HA YPOBEHb CPEITHET0 00IIero 00pa3oBaHUs

Bimanenue cucreMOll XMMHYECKMX 3HAHUM W YMEHHE IIPUMEHSTh
CHUCTEMY XMMHYECKUX 3HAHUI, KOTOPast BKJIIOYAET:

2.1

BO)XXKHCHIIINEG XMMHUYCCKUC IIOHATHSA: XHMUYCCKHH DJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CJIOKHOE BEIECTBO, OJHOPOAHAS U
HEOJHOPOJHASI CMECh, OTHOCHUTENIbHBIE AaTOMHAs W MOJIEKYJsipHas
Macchl, KOJMYECTBO BEIECTBA, MOJIb, MOIIIpHAs Macca, MOJSPHBIN
00BEM, OKCHJA, KUCIOTa, OCHOBAaHUE, CONb (CpemHsis), XMUMHUYECKas
peaxiusi, peakluud COSAMHEHUS, PEaKIHMH pPAa3I0KEeHHs, PEaKIHH
3aMelIeHHs], peakiuu oOMeHa, TeraoBod 3¢ (dEeKT peakiuuu, SK30- U
SHIOTEPMUUYECKHE PEAKLIMM, PACTBOP, MAcCOBasl JIOJISI XUMHUYECKOIO
JleMeHTa B COEQUHEHUH, MaccoBasg JOJAsS W  TPOLEHTHas
KOHIICHTpAIIMs BEIIECTBA B PACTBOPE, SAPO aTOMa, JJICKTPOHHBIN CIIOH
aToMa, aTOMHas




opbutanb, pammyc aroma, BaJEHTHOCTb, CTENEHb OKHUCIICHHUS,
XUMHUYECKass  CBA3b,  JJIEKTPOOTPULATENBHOCTb,  IOJSApHAsA W
HEIOJIsIPHAs KOBAJICHTHAs CBA3b, HOHHAS CBA3b, METAJNINYECKAs CBS3b,
KpUCTaJlJIMYecKasi pemérka (aTOMHas, HWOHHAs, MeTaJlJIM4ecKas,
MOJIEKYJISIpHAs), MOH, KaTUOH, aHWOH, 3JIEKTPOJUT U HEDJIEKTPOJIUT,
ANIEKTPOJIMTUYECKAs JAUCCOLMAIMS, pPEaKUMd MOHHOTO OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLUUU,  OKHMCIUTEIb U
BOCCTAHOBUTENb, OKHUCICHHME U  BOCCTAHOBJICHHME, JJIEKTPOJIN3,
XMMHAYECKOE paBHOBecHe, OOpaTuMble U HEOOpaTUMbIE pPEaKIIUH,
CKOPOCTb XMMHYECKOM peakuuu, Karaiuszarop, I[IJIK, xopposus
METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJAraromiue 3aKOHbl XHMMHUHU: 3dKOH COXpPaHCHHA MaAcCChI,
HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH [[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa
COCTaBa, 3aKOH ABoraz[po

2.3

TCOpUU XUMHU: ATOMHO-MOJICKYJISIpHAA TCOpHU:,
TCOPUA 3JI€KTpOJ'IHTPI‘I€CKOI71 AucCcorannmn

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHHE MTPaBUJIBHO UCIOJIb30BaTh N3yUEHHBIE BELIECTBA U MAaTEPUAIbI
(B TOM wuyucle MHHEpalbHbIe YIOOpEHHs, MeTaUlbl M CIUIaBBI,
MPOAYKTHl NEpepadOTKU MHPUPOJHBIX HCTOYHHUKOB YIJIEBOJIOPOJIOB
(yrnis, mpupogHOro rasa, HeTH) B OBITY, CEJIbCKOM XO3HCTBE, Ha
MIPOU3BOJICTBE M TOHUMAaHHUE 3HAYEHUS XUPOB, OEIKOB, YIJIEBOJOB
JUIsL OpraHu3Ma YeloBeKa; yMEHHE MPOTHO3UPOBATh BIUSHUE BEIIECTB
U XMMUYECKHX IPOLIECCOB HA OPraHM3M YEJIOBEKa M OKPYXKAIOIIYIO

MPUPOHYIO CPENy

3.2

yMEHHE HWHTETPUPOBATh XMMUUYECKHE 3HAHUS CO 3HAHUSMH JAPYTHX
Y4eOHBIX TIPEIMETOB

3.3

HaJM4yue OmbITa paboThl C Pa3IMYHBIMH MCTOYHHKAMH HWH(OpMaluu
Mo XUMHUU (HayyHass W HAY4YHO-TIONYJIIpHas JUTepaTypa, CIOBapH,
CIPAaBOYHHMKHU, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTUBHO O CHMUBATDH I/IH(I)OpMaI_II/IIO O BCHICCTBAX, HX

IpEeBpalICHUAX U MPAKTHICCKOM ITPUMEHCHUH U YMCHHUC

HCIOJb30BaTh €€ s peIcHuA y‘le6HO-H03HaBaTeJ'IBHI)IX 3aga4




BJ'Ia,Z[CHI/Ie OCHOBaMH ITOHSATHHHOI'O arrmapara M CHMBOJHYECKOI'O

4
SI3pIKa XUMUU JIJIS1 COCTaBJICHUs POPMYIT HEOPTaHUYECKUX BEUIECTB,
YpaBHEHUH  XUMHUYECKUX  pEaKIMi; OCHOBAMHM  XUMHYECKOM
HomeHnkaarypsl (IUPAC u TpuBHanbHOI)
YMeHue oOBSACHATH CBS3b MMOJIOKEHUs 31eMeHTa B I[lepuoamueckoit
CUCTEeME€ C YHCIOBBIMH XapaKTEpPUCTUKaAMH CTPOCHHS aTOMOB
5 XUMHAYECKHX DJIEMEHTOB (COCTaB M 3apsja  fAapa, oOIee Yucio
JJIEKTPOHOB), PAaCHpPEEICHUEM DJIIEKTPOHOB IO HHEPreTHUUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOOB, KAJIUSA U KAJIbLIUS
[IpencraBnenue 0  NEPUOJMYECKONM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB (paguyc aTroma, 3JeKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX U CJOXHBIX BELIECTB OT IOJOXEHUS JJIEMEHTOB B
[lepuonunueckoit cucreme (B MajblX TMEpPHOJAX H  TJIABHBIX
MOArpyIIax) 1 3JEKTPOHHOIO CTPOEHHUS aTOMa
/ YMmenue kinaccupuIupoBaTh:
7.1 XAMHYECKHUE DIIEMEHTHI
7.2 HEOpraHUYECKUE BEIIECTBA
7.3 XUMHUYECKHE PeaKuu
8 YMeHue onpenensiTs:
8.1 BAJICHTHOCTD U CTENIEHb OKUCIIEHUSI XUMUUYECKUX JIEMEHTOB, 3apsijl
' MOHA
8.2 BUJI XUMHUYECKOM CBSI3U U TUIl KPUCTAJIIMYECKON CTPYKTYpPHI B
' COEIUHEHUSX
8.3 XapakTep cpeibl B BOJHBIX pacTBOpax BeUIECTB (KUCIOT, OCHOBAaHUM)
8.4 OKHUCJIUTEIb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBarh GU3NUECKUE U XUMHUYECKHUE
CBOMCTBA:
MPOCTBIX BELIECTB (KUCIOPOJ, O30H, BOAOPOJ, TpaduT, aimas,
9.1 KpeMHu#, azoT, ¢ocdop, cepa, XJOp, HATpui, Kanud, MarHui,

KaJIBITMH, ATFOMUHUH, JKEJe30)




CIIO)KHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX pacTBOpOB (BOja,
aMMHaK, XJOPOBOJIOPOJ, CEPOBOJOPOJ, OKCHIBI H THUIPOKCHJIBI
MetamioB |-IIA rpymnn, amomunus, meau (Il), munka, xenesza (Il u

9.2
I11), oxkcunpr yrinepona (I u 1V), kpemuns (1V), azora u dochopa (I11
u V), cepst (IV u VI), cepuucras, cepHas, a3oTucTas, a30THasd,
dbocdopnas, yrojipHas, KpeMHHEBasK KHCIIOTa M MX COJIH)

9.3 MPOTHO3UPOBATh M  XapaKTepU30BaTh CBOMCTBa  BEUIECTB B
3aBHCUMOCTH OT HX COCTaBa M CTPOCHUS, NMPHUMEHEHHE BEIICCTB B
3aBHCUMOCTH OT UX CBOWCTB, BO3MOYKHOCTh IMPOTCKAHHSI XUMUYECKHUX
MPEBpAILCHUH B PA3JIMYHBIX YCIOBUSIX

10 YMeHUe COCTaBIATh MOJICKYJIIPHBIC ¥ MOHHBIC YPABHCHHSI PEAKITUii, B
TOM YHCJIE:

10.1 peakuii HFOHHOTO OOMeHa

10.2 OKHUCJIUTEITHFHO-BOCCTAHOBUTEIIBHBIX PEAKITUI

10.3 WUTIOCTPUPYIOIINX XHMHUYECKHE CBOMCTBA N3YICHHBIX KJIACCOB
(TpyI) HEOpraHM4YECKUX BEIIECTB

10.4 MOATBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMHU

11 YMeHue BRIYUCIATh (IPOBOAUTH PACcU&Thl):

111 OTHOCHUTENIbHYIO MOJIEKYJISIDHYI0O M MOJIIPHYIO MAacChl BEIIECTB,

' MaCCOBYIO JIOJF0 XUMHUYECKOTO JIEMEHTa B COCTMHEHUN

11.2
MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,

11.3 KOJIMYECTBO BEUIECTBA M €TI0 Maccy, 00beM ra3oB
10 YpaBHCHHUSM XHUMHUYCCKHX pEaKIUd W HAXOJIUTh KOJIUIECTBO

11.4 BEIECTBA, 00BEM M MAcCy PEareHTOB MITH MPOTYKTOB PEaKITHH

12 Bnanenue (3HaHue OCHOB):

OCHOBHBIMH  METOJaMH  HAy4YHOTO  TO3HaHHUS (HaOIrOAeHHE,

121 HU3MEepeHue, SKCIIEPUMEHT, MOJICTUPOBAHNE) IPU U3yUECHUH BEIIECTB U

XUMHYECKUX SIBJICHUH; YyMeHue chopMynupoBaTh MpolieMy u
MPEUIOKUTE IyTH €€ pelIeHUs




12.2

0e30macHOil pabOThl C XWMHUYECKUMHU BEIIECTBAMHU, XUMHUYECKON
MOCY/I0ON U JIaOopaTOPHBIM 000pyI0BaHUEM

12.3

npaBuiaMy 0€3011acCHOTO 00paIeHUs C BEECTBAMH, HCTIOIb3YEMbIMU
B TIOBCEHEBHOM JKM3HH, ITPaBUJIaMU MTOBEJICHUS B IENIIX cOepexeHUs
3JI0POBBbSI M OKpPYXAIOIIed NPUPOJAHOW Cpebl; NMOHMMaHHUE Bpeaa
(ormacHOCTH) BO3JCUCTBUS HA JKUBBICE OPTaHM3MBI OMPEICIEHHBIX
BEILIECTB, CIIOCOOOB YMEHBIIICHHS W TPEIOTBPAIICHUS HUX BPEIHOIO
BO3/ICUCTBUA

13

Hamumne MPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA M OCYIICCTBIICHHA
CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB!

131

M3ydYeHHE U ONMCcaHue (PU3NIECKUX CBOMCTB BEUIECTB; O3HAKOMJICHUE C
(U3NIECKUMHU ¥ XUMHYECKIMH SIBJICHUSIMU; OIIBITHI,

WJUTFOCTPUPYIOLIME TPU3HAKU IPOTEKAHUS XUMHYECKUX
peakiuu

13.2

HU3YyUCHUC croco0oB pasaciiCHus cMmeceit

13.3

MOJy4YeHHE KHCIOPOAA M M3Y4EHHUE €ro CBOWCTB; IOJyYeHHE
BOJIOPOJIa U U3YYEHHUE €r0 CBOWCTB; MOJIy4YEHHE YTJIEKUCIOro rasa u
M3Y4YE€HHE €ro CBOMCTB; MOTy4eHHEe aMMHUaKa U U3y4EHHUE ero CBONCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM J1oJIe
PacTBOPEHHOTO BELIECTBA

13.5

MPUMECHCHHE WHIUKATOPOB (JTaKMyca, METHJIOpPAHKa U
(dbenondTanenHa) s onpeaeIeHUs XapakTepa Cpebl B pacTBOpax
KHUCJIOT U IIejI0uen

13.6

UCCIIEIOBAaHUE M ONMCAaHHE CBOMCTB HEOPraHMYECKHUX BEIIECTB
pa3sIMYHBIX  KJIACCOB; W3y4YEHHME  B3aUMOJEHCTBUS  KUCIOT C
MeTaJulaMH, OKCHJAaMHU METaJIJIOB, PacTBOPUMBIMH u
HEPacTBOPUMBIMU OCHOBaHUSIMU, COJISIMU; MOJTy4YeHue
HEpAacTBOPUMBIX OCHOBAHUIi; BBITECHEHUE OJIHOTO METaJlla IPYrUM U3
pacTBopa COJIM; HCCIel0BaHME aM(OTEPHBIX CBOMCTB TMIPOKCHIOB
QITIOMHUHHUS U IUHKA




PCHICHUC SKCICPUMCHTAJIbHBIX 3ada4 MO0 TCMaM: «OCHOBHBIE KIIACCHI
13.7 HCOPraHNYCCKUX COGﬂHHCHHﬁ)); ((3H€KTpOJIHTH‘I€CKa$I
JUucconuanus), «Baxnennme HeMeTaJIbl i UX COCOAUHCHUA»,

«BaxHelmme MeTaaasl U UX COCAUHCHUA»

XUMHAYECKHE  OKCIIEPUMEHTBI,  WJUIIOCTPUPYIOIIME  MPU3HAKU
MPOTCKaHHS PEaKIMii MOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIMU Ha
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAaX HOHBL XJIOPUA-, OpOMHII-,
voaua-, cynedar-, ¢ocdar-, kapOoHAT-, CHIUKAT-aHHOHBI,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,
xenesa (2+) u xenesa (3+), menu (2+), HUHKA

13.8

14 YmMmenue:

NpPEJCTaBIATh Ppe3yJbTaThl d3KCIEpUMEHTa B (oOpMe BBIBOJIOB,
JI0Ka3aTeNnbCTB, IpaUKOB M TaOMUIl U BBIABIATH SMIMPHUECKUE
3aKOHOMEPHOCTH

141

yCTaHABIMBATh CBA3M MEX]Y peajbHO HAOII0aeMbIMI XUMHUECKUMU
14.2 SIBIIGHUSIMU M TIPOLIECCAMH, TIPOUCXOASIIMMU B MAaKPO- U MUKPOMHUPE,
OOBSCHATH MPUYMHBI MHOTOOOPA3Hsl BEIIECTB

INEPEYEHb JJIEMEHTOB COIEPXAHHWSA, IMTPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHMUS

1 HepBOHa‘{aJILHBIe XUMHUYCCKUC ITOHATHA

1.1 YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus cMecei

ATOoMBI U MOJICKYIJIBI. Xumuyeckue diIeMeHTbl. CHMBOIBI  XMMHUYECKHX

1.2
9JICMCHTOB. HpOCTBIC 1 CJIOXKHBIC BCIICCTBA.

Xumunyeckas popMmyia. BaleHTHOCTh aTOMOB XUMUYECKHUX J1eMEHTOB. CTeneHb
OKHCIIEHUS

1.3

3aKOH TIOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENbHAas aTOMHas Macca.
14 OTHOCuTENbHAs MOJIEKYJIIpHasg Macca. MaccoBast 10JIs1 XUMHYECKOTO 3JIEMEHTa
B COCAUHCHUU




1.5

KonuyectBo BemecTBa. Momnbs. MomnspHaas Mmacca. MossipHbIi 00bEM Ta30B.

BzanmocBs3b KOJIMYCCTBA, MACCHI 1 YKUCJIa CTPYKTYPHBIX €AWMHUI] BEIIECTBA

1.6

DuU3nYECKUE U XUMUYECKUE ABIEHUA. XUMUUECKas peakUuus U €€ IPU3HAKH.

3aKoH COXpPAaHCHUA MaCChl BEIICCTB. Xumudgeckue YpaBHCHHA

HepI/IOHI/I‘lCCKI/Iﬁ 3aKOH U HCpI/IO,I[I/ILIeCKaH CUCTEMAa XUMHNYCCKHUX DJICMCHTOB

.. MenneneeBa. CtpoeHre aTOMOB

2.1

[Iepnognueckuii 3akoH. Ilepuonnueckas cucreMa XUMHAYECKUX 1eMeHTOB [ M.
Menneneesa. Ilepuoael u rpynnsl. @U3NYECKU CMBICI OPAIKOBOIO HOMEpA,
HOMEPOB I€pHO/Ia ¥ TPYIIIBI JIEMEHTA

2.2

Crtpoenue atomoB. CoctaB aromHbIX siaep. M3otombl. DnekTpoHbl. CTpoeHue
AIEKTPOHHBIX 000JI0YEK ATOMOB NEPBHIX 20 XUMUYECKHUX AJIEMEHTOB

[Tepnonnueckoii cucremst 1.11. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaius, Kaiublusg (paguyca aToMOB, 3JEKTPOOTPUILIATEIBLHOCTH,
METaJUIMYECKUX W HEMETaUIMYEeCKMX CBOMCTB) W HMX COCAUHEHUW B
COOTBETCTBUU C TIOJOKEHHEM »J3JieMeHTOB B llepuogmveckoil cucreme u
CTPOCHHUEM MX aTOMOB

Crpoenue BelecTBa

3.1

Xumuueckass cBs3b. KoBaneHTHass (MONsipHAsT U HEMOJISIpHAs))  CBA3b.
DIIEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. loHHAas CBS3b.

Merannuueckas cBSI3b

3.2

Tunbel KpUCTAITMYECKUX PpemETOK (aTOMHas, HOHHAsA, MeETajuIMuecKas),
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKON PEIIETKH U BHUAA
XUMHUYECKOH CBSI3U

Baxwneiimue MMpEaACTaBUTCIIN HCEOPTaHUYCCKUX BCIICCTB. Hemeramnel u wux
CcoeIMHEHMS. MeTauibl U UX COeIUHEHUS

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX COCIUHEHUH: OKCHIOB
(coneobpa3zyromue: OCHOBHBIE, KHUCJIOTHBIE, amMpOoTepHBIC) u
HecolieoOpa3yInue; OCHOBaHWHM (IIENOYM W HEpPacTBOPHMBIE OCHOBAHUS);
KHCIOT  (KUCIOpOACOAep alue ¢ OCCKUCIOPOAHBIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJICH (CPETHUX M KHCIIBIX )




dusznueckue U XUMUYECKHUE CBOMCTBA MPOCTHIX BCIICCTB-HECMCTAJJIOB: BOAOPOJIaA,

4.2
XJIopa, KUCIOPOAa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHUs
@u3znueckue M XUMHUYECKHE CBOWCTBA NPOCTHIX BEUIECTB-METAJUIOB: JIMTHS,
4.3 HaTpusl, Kajlus, MarHus U KaJbLIMs, AJIFOMUHUS, Keje3a. DIEKTPOXUMHUYECKUI
P HAPSKEHUN METaJUIOB
14 ®Pusnyeckue 1 XUMHYECKUE CBOMCTBA BOAOPOIHBIX COEIMHEHU HEMETAJIIOB:
XJIOPOBOJIOPOJA, CEPOBOAOPOIA, aMMHUAKA
dusznueckue U XUMHUYECKHE CBOMCTBA OKCHIOB HemeTauioB: cepwl (IV, VI),
45 azora(ll, 1V, V), docoopa(lll, V), yrinepona(ll, 1V), kpemuus(1V). [Tonyuenne
' OKCHJIOB HEMETAJLIOB
Xumnueckue cBoiicTBa okcuaoB: mMetaiwioB IA—IA rpynn, nunka, megu(ll) u
4.6 xenesa(ll, 111). Tloaydenre OKCHI0B METAIIOB
XUMUYECKUE CBOMCTBA OCHOBAHHMHA M aM(OTEPHBIX THAPOKCHIOB (Ha TpHMEpe
4.7 TUAPOKCHUJIOB ~QJIIOMUHUSA, >Kene3a, nuHKa). [lomyuyeHue OCHOBaHMA U
aM(}OTEPHBIX THAPOKCUIOB
OO0mue XUMHUYECKHE CBOWMCTBA KHUCIOT: XJIOPOBOJIOPOAHOH, CEPOBOJOPOJIHOM,
48 CEpPHHUCTOM, CepHOM, a30THOH, (ochOpHOU, KpeMHHEBOU, yroibHOU. OcobObie
XUMHUYECKHUE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOU U a30THOM KHUCIIOT.
[Tonyyenue kucnot
4.9 OOue xuMHU4Yeckre cBoiicTBa cpeiHux coneil. [lomyuenue coneit
410 [Tonydenue, cobupaHue, pacrmo3HaBaHHWE BOJOPOJAA, KHUCIOPOAa, AaMMHAaKa,
' YIIEKUCIIOTo Ta3a B 1abopaTopuu
411 [Tonydyenne ammuaka, CepHOW M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. O01mue
' CHIOCOOBI TTOTYyYEHUS] METAIIIOB
4.12 I'enernyeckas cBS3b MEXAY KJacCaMHU HEOPTaHUUECKUX COEIMHEHHM
5 XUMHYECKUE PeaKIUU
Krnaccudukanus XUMHUUECKUX pEaKlUid MO Pa3IMYHbIM MpHU3HAKAM: TI0 YUCITYy U
5.1 COCTaBY Y4YacTBYIOIIMX B pEaKIMUU BEIIECTB, MO TEIIoBOMYy 3(dekTy, 1o
M3MEHEHUIO CTETIEHEW OKHUCIIEHHUS] XUMHUECKUX PJIEMEHTOB
59 TemnmoBoii hpPexT XuMHUIecKoi peakiuu, TePMOXUMUYECKUE ypaBHEHUS. JK30-

U SHJOTEPMUYECKHE peakuu. TepMOXUMUYECKUE YPABHEHHUS




5.3

OKUCIINTEILHOBOCCTAHOBHUTEIIbHBIE pCaKkuu. OKHUCIIMTENIM U BOCCTAHOBHUTEIIH.
[Ipomiecchl  OKUCIEHHSI W BOCCTAaHOBJEHHUSA.  OJIEKTPOHHBIA  OamaHc
OKHUCJINTEIbHOBOCCTAHOBUTEIBHON PEAKIINU

5.4

TeOpI/IH BHCKTPOHHTHHCCKOﬁ AuCCoralum. KaTI/IOHBI, AHHOHBI. :‘)HGKTpOHI/ITH nu
HEDJICKTPOJIUTEI. CunbHbIE U cla0bIe OJICKTPOJIUTHI. CreneHb JUuCconralnmn

5.5

PeaKHI/II/I HOHHOIO0 oOMeHa. YCJIOBHS IIPOTCKAHUA pCaKHI/Iﬁ HOHHOI'O 06M€Ha,
IIOJIHBIE U COKpaI_HéHHBIC HOHHBIC YPAaBHCHUSA peaKHI/Iﬁ

XuUMHSA U OKpYXKarolas cpeaa

6.1

BemectBa M Marepualbl B IIOBCEJHEBHOM JKHM3HM 4esoBeka. besomacHoe
HCII0JIb30BAaHUE BEIIECTB U XMMHUECKUX peakluii B 1a0opaTopuu U ObITY.

HepBaﬂ IIOMOIIB ITPpHU XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMUYECKOE 3arps3HEHHE OKpyXaromel cpenbl  (KUCIOTHBIE — JOXKIH,
3arpsiI3HEHUE IOYBBI, BO3[yXa U BOJOEMOB), CHOCOOBI €r0 MPEIOTBPALICHUS
[Ipenensnas nonmyctumass koHueHtpauus BemectB (ITJAK). Ponp xumum B
pEelIeHUU HKOJOTHYECKUX TpolieM. VYCwieHne MmapHUKOBOro 3ddekTa,
pa3pylieHre 030HOBOI'O CJIOS

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaeposaa, KpeMHHUS U X COEIAMHEHHH B
ObITYy, MEIWLMHE, MPOMBIIIJIEHHOCTH M CeJIbCKOM Xo3siiicTBe. IlpumMenenue
METAJJIOB M CIJIaBOB (CTalb, YYyryH, IJIOPAIOMUHUNA, OpoH3a) B OBITY U
MIPOMBIIIJIEHHOCTH UX coequHeHuH. [IoHsTHEe 0 KOppO3UM METalsIOB, OCHOBHbBIE
CIOCOOBI 3aIUTHI UX OT KOPPO3UHU

6.4

[IpupoaHble HMCTOYHUKH YTIAEBOAOPOAOB (yroib, MPUPOIHBIA Ta3, HedTh),
MPOJYKTHI UX MepepaboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

HCpBOHa‘{aJ'IBHBIe MOHATHS 00 OpTraHU4YCCKUX BCHICCTBAX KaK O COCIMHCHUAX
yriepoaa (MCTaH, 9TaH, OTHJICH, allCTUJICH, 3TAHOJI, TJIMLOCPUH, YKCYCHAaA
KI/ICJ'IOTa). [TonssiTHE O OMOJIOTHYECKH BaXKHBIX BCHICCTBAX: JKHUpAX, 6eJ'II(aX,
YIJIEBOJAX — U UX POJIK B JKU3HU YCIIOBCKA

PacuéTnr:

7.1

o ¢popMyTaM XUMHYECKUX COSTUHEHUHN

7.2

Macchl (MacCOBOM) JIOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

Mo XUMHUYCCKUM YPAaBHCHUAM
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IIpocemenne, 2013. — 115 c.
I'apa H.H. Xumus. Pa6oune nporpammel. [Ipeamernas nunus yueouukoB I.E.

Pynsutuca, @.I'. ®enpamana. 8-9 wkmaccsl/ H.H. I'apa. — M.: Ilpocseuienue,

2014.

— 173 c.
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M.: [Ipocsewmenue, 2009. — 127c¢.

I'apa H.H. Xumusa. Ypoku: 8 ki. / H.H. I'apa. — M.: [IpocBemenue, 2011. —227c.
boposckux T.A. Tectsl no xumuu. [lepBoHayaibHbIE XUMUYECKUE TOHSTHS.
Kucnopoa. Bogopoa. Boaa, pactBopbl. OCHOBHBIE KJIaCChl HEOPTraHUYECKHUX
coenuHeHui: 8 ki1.: k yueOHuky I'.E. Pym3utuca, ®.I'. ®enpamana «Xumus. 8
kiaace». — M.: M3marenncTtBo «IK3ameny, 2010. — 93 c.

I"apa H.H. COopuuk 3amanuii 11t MpOBEACHUS TPOMEKYTOUHOM aTTecTanuu §
knacc. /H.H.I'apa, M.B.3yeBa. — M.: «IIpocsemenue» 2006. — 91 c. Jluaun P.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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