MMHUCTEPCTBO ITPOCBENIEHNS POCCUNCKOU OEJIEPALIMU
MunucrepcTBO 00pazoBanus U Hayku [lepmckoro kpas
JlenapTaMeHT MYHULIUTIAJIbHBIX YUPEKICHUN

Anmvmunuctpanuu Kpacnosumepckoro MO

MBOY COLII Ne 8
I[TPUHATO YTBEPXJIEHO
Ha MeJaroru4eckoM COBETe IIPUKA30M JAUPEKTOPA
MBOY COIII Ne 8 MBOY COIII Ne 8
poTokoy Ne 1 No 267
ot 28 aBrycra 2025 r. or 28 asrycra 2025 T.
PABOYASA ITPOTPAMMA
(ID 7191830)

yueOHoro npeamera «Xumusi. bazoBblit ypoBeHb»

J1s1 oOyuarommuxcs 8 — 9 kimaccon

r. Kpacnosuiepck, 2025



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eiepalibHOM pabouell mporpaMMbl BOCITUTAHUS
U ¢ y4€TOM KOHIICTIIMKM TIPETOJaBaHus ydeOHOTO TMpeaMeTa «XuUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepanmm.

[Iporpamma 1o XxuMuu Na€T MPEJCTaBICHUE O LENAX, OOIIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE CoJiep>KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpPOrpaMMbl O XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4EeCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydJaroUuxcs, OMNpPEAeNseT BO3MOXKHOCTA TMpeaMera s
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMSs, a TaKKe TPEOOBAaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1eJIeH U3YUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEILHOM JEATEbHOCTU OOYYalolerocs IO OCBOCHHIO
y4e0HOT0 Co/IepKaHUsl.

3HaHWE XWMHH CIYKUT OCHOBOM JUisi (OPMHUPOBAHMS MHUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEIIECTB B IMPHUPOJIE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIQJ] B (POPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH
OOy4JaromMXxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW JICSITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICJOBATEIbCKAX YMEHUW, HEOOXOIWMBIX Kak B
MOBCEHEBHOM KU3HU, TaK U B TPO(PECCHOHATILHOM €S TEIbHOCTH;

3HAKOMUT CO CHEHU(GUKOM HAY4YHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
LETOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOITUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlanuble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMUU Ha ONPEIEIEHHOM dTane €€
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
IIOHATAN O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO0e 53TH CHUCTEMBl CTPYKTYpPHO OpPraHHU30BaHbl MO MPUHLHUAIY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMU CBSI3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTndyeckue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE OMIUPUYECKU
MOJyYEHHBIX U OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHASL (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHMS CBOWCTB,
CTPOCHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MTOIYYEHHS N3Y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPOJIbI, HIEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NMPOUCXOJUT C NMPUBICYECHUEM 3HAHUN W3
paHee M3YyYCHHBIX Y4EOHBIX mpeameToB: «Okpyxaromuid mup», «buonorus. 57
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XHUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHUH OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpBI. 3aa4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUM, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapakTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB U XMMHUYECKUX PEaKIui, B
GbopMHPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U X IPUMEHEHUH B y9€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B IIOBCETHEBHOM KU3HH.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE LIETH, KaK:

— (GOpMHPOBaHHE HWHTEIUICKTyaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJCHHOCTh OOYy4YEeHMsI Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSTEIbHON MMO3HABATEIBHOU JEATEIBHOCTH, HAYYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY’KaOIIIero MHUpa, MCIOJB3Yysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yUYEeHUH
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBON
NeSITEJIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1EJeCO00pa3HOro TMOBENEHUS B OBITY M TPYJOBOM JESITENIBHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGUiIs U HAMpPaBICHHOCTH AAbHEHIIIETO
oOy4eHus.

OO1ee 9rciio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
obmiero oOpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKA. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CrniocoObl pa3zeseHust cMeceil.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHocHUTeNnbHas aToOMHass Macca. OTHOCHTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBas oIl XMMHUYECKOTO 3JIEMEHTA B COEMHEHUMU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECTMHEHU.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHAYECKAsl PEAKIUsA U €€ MPU3HAKY.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMUMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMUYECKUX pPEeaKUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHMUYECKOH MOCYIOH, MpaBWiiaMyd paboThl B JabopaTtopuu u
npuémMamMu 0OpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOJIOJACHHE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCALMS BOJAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUMN, HAOMI0IeHUE U
ONMCAHWE MNPU3HAKOB IMPOTEKAHWS XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAHUE,
BHITIAPUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MPOBEACHNUE OYNCTKH MOBAPEHHOMN
CONMM, HaONIOJGHWE W  ONHCAHHWE  PE3yJbTaTOB  MPOBEICHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacCChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(1I1apOCTEePKHEBBIX ).

Bakueiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — anmeMeHT u mpocroe
BenlecTBo. HaxoxxaeHuwe kuciaopoga B Opupone, (pu3Mveckue U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoObl
MOJIy4eHHUs] Kuciopoda B JjabopaTopuu W TPOMBIIUIEHHOCTUH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIiHas MOAU(GUKALNS KHCIOPO/a.



TennoBoit 3h(deKT XUMHUECKONW peaklnH, TEPMOXUMUYECKUE YpaBHEHMS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — aneMeHT u mpocToe BeulecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHUE, CTOCOOBI TofyueHust. Kuciaotol
Y COJIH.

Momnsipabiii 00BEM ra3oB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 107151 BEIIECTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IIpUpoOZiE€ U B KU3HU 4YeloBeKa. KpyroBopoT BoabI B IPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasytoniye  (OCHOBHbIE, KHUCIOTHbIE, aM@OTEpHbIE) WU
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanus. Krnaccupukauuss OCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHnkiarypa ocHoBaHuii. PU3UUECKHE U XUMHUYECKUE CBOWMCTBA
ocHoBaHuU. [lomyyeHre ocCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3MYeCcKe U XUMHYECKHUE CBOICTBA COJEH.
[TomydyeHue conei.

['eneTnyeckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHHM.

Xumuueckuii IKcnepumenm:

KA4EeCTBEHHOE OIPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3yXe, ITOIYyYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIeHUE ¢ 00pa3IiaMu OKCUI0B U OITUCAHUE
UX CBOWCTB, IMOJy4YeHUE, COOMpaHHE, pAClO3HABAaHWE W M3YYECHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTsue Bogopoaa ¢ okcuaom meau (II) (BozmoxxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIECHUE PACTBOPOB C OMNPENEIEHHOW MacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOJbl C METaNIaMU (HATpUEM H
KaJIbIMEeM) (BO3MOXXKHO  MCIOJIb30BaHUE  BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTAHNMUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUS
OKpacCKH MHJIMKATOPOB B PACTBOPAX KUCIOT U NIENOYEH, U3YUEHNE B3aUMOJECHCTBUS



okcuna meau (II) ¢ pacTBOpoM cepHOM KUCTOTHI, KUCIOT ¢ METaNIaMH, PEAKIIUil
HEWUTpaIu3aluy, NOJyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljIa IPYyTUM U3 paCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine KJIacchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuoauueckuii 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHne aromMoB. XHMHYECKasi CBAA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTHe o0
rpynmnax CXOJHBIX JJIEMEHTOB (IIEIOYHbIE M MIEIOYHO3EMENbHBIE METalIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCHJIbI
Y TUJIPOKCUIBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiiuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux sneMeHToB JI. WM. Mennaeneesa. Ilepuoasl ¥ TpyIimbl.
PU3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM ¥ NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (ToJisspHass W HEMOJISIpHAs)) CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAs CBA3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3y4eHue oO0pa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHUCJIOT M UIEJNOYEH, IMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKUIUN
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mexcnpeomemmnoie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIMIMX eCTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OOmme ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccu(duKaius, TMepUOIUIHOCTh, HAOII0ICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOe€ COCTOSIHME BEIEeCTBa, Ta3, (PU3MUYECKUE BEIMYHUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MIOPO/IbI, OJIE3HbIE
MCKOMAaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkius

[Tepuonuueckuii 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUM C TMOJIOKEHUEM »dJeMeHTOB B llepuomuueckoit cucremMe u
CTPOCHHEM UX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMUYECKOW CBSI3H. THIBI KPUCTATIIUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TerioBomMy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMCIICHUS XUMHUYECKHUX IJIEMEHTOB, MO OOPATUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M T€TEPOTeHHBIX
peakuusx. [Tonstue o karanuse. [lonsaTne o xumMruyeckoM paBHoBecuu. DakTOpBHI,
BIIMAIONIME HA CKOPOCTh XHMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLHUH. CocraBienue YPaBHEHHUI

OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEaKIMid €  HWCIOJb30BaHWEM  METOJa
AJIEKTPOHHOTO OaJiaHca.



Teopus 3NEKTPOIUTHYECKONU JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Karnonbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMHuueckoi csizu. Crenens auccoranyu. CUIbHBIC U ClIa0ble AIEKTPOIIUTHIL.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIC YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 AIEKTPOIUTUUECKOM TUCCOLUALINH.
KauecTBeHHbIE peakiuu Ha HOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKCcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(XJopuaa HaTpus), UCCIEJOBAaHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOU PEAKIIUU OT
BO3JICHCTBHSL  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BEILIECTB, ITPOIIECCa JUCCOLMALIMHN KUCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, HILTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMS peaKklUuil HMOHHOro oOmeHa (oOpa3oBaHuE OCajKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHue, pEeaKkuu pas3lioKeHUs,
COCMHEHMsI), pAacllO3HaBAaHME HEOPraHMYECKHX BEUIECTB C  TOMOIIbIO
KAUECTBEHHBIX PEaKIMil HAa MOHBI, PELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl U MX coeiMHEeHUS

OO6masi xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJI0pa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopooxopod. ConsHas KHUCIIOTa,
XMMHUYECKME CBOMCTBA, IIOJy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBeKa. BaskHelme X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mast xapaktepuctuka s1emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JICKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOJy4YeHUsi CepHOM Kuciaotbl. [IpuMeHeHue cepHoO
kuciaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.
Haxoxnenue ceppl M €€ COeIMHEHUMM B Ipupoae. XUMHUYECKOE 3arpsA3HEHUE
OKpYXaIOLEl Cpelbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3]lyXa U BOJOEMOB), CITIOCOOBI €0 MPeI0TBPAIICHHUS.



OOmast xapakrepucTuka 37aeMeHTOB VA-rpynmnbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHH OKHCIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJlydeHne U mpuMeHeHue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOodydyeHHe, (PU3NYECKUe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHU.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH Ccpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyeckue U xumMudeckue cporictBa. Okeua docdopa
(V) u dochopnas kucnora, puznueckue M XUMHUYECKUE CBOWUCTBA, MOJy4YCHUE.
Hcnonb3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIICHUS. Y TIEPO/I, ATTIOTPOITHbBIE MOIU(DUKALINY,
pacmpocTpaHeHHe B MPUPOAE, (PHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHSL.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojaa, UX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPTraHU3MBI, T[OJy4YeHUE U
mpUMEHEHUEe. DKOJIOTHYEeCKHe MpoOJieMbl, CBs3aHHbIE ¢ OKkcuaoMm yrieponaa (IV),
TUI0TEe3a TJ00aBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KUCIoTa W e€ coir, uX (pU3MUeckre W XUMHUYECKHE CBOWCTBA, MOJIy4YCHHE U
npumeHenue. KadectBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, TPOMBITIINIEHHOCTH U CEJIbCKOM XO3SMCTBE.

[lepBoHavaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOAYKTHl WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
pomu B OKM3HM 4YelOBeKa. MarepuanbHOE€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCTMHEHUH.

KpemHwmii, ero ¢usnueckue W XHUMHUYECKHE CBOWCTBA, IMIOIYYCHUE U
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O61re npeacTaBieHus o0 OKcuie
kpemuus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBINIIICHHOCTH. BakHelme cTpouTenbHble MaTepuaibl: KEpaMHKa, CTEKIIO,
HEeMEeHT, OeToH, kene300eToH. [IpoOneMbl 0Ge30mMacHOr0  MCHOJb30BaHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHUe 0Opa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBE/ICHUE KAUECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIIOJCHUE MPU3HAKOB



UX TPOTEKaHMs, OMBITHI, OTpa)karouiue (QU3MUYecKue U XUMHUYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl M €€ COeAUMHEHUSMU (BO3MOXKHO MCIOJBb30BaHUE BHJIEOMATEPHUAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOM KHCJIOThI, U3y4YEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakly Ha CyJb(haT-uOH U HAOII0eHIe TpU3HaKa e
NPOTEKaHUs, O3HAKOMJICHUE ¢ (PU3MYECKUMU CBOWCTBaMHU a30Ta, ¢ochopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U GocopHbIX yAOOpEeHUH, NodydeHue, coOupaHue, paclo3HaBaHUE U M3yueHUe
CBOICTB aMMHaKa, IMpPOBEACHHE KAYECTBEHHBIX pPEAKUUMHA HAa HOH aMMOHHUS U
dochaT-uOH W H3yYEHUE MPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HW3Y4YEHHE MOJEIEH KpPUCTAJUIMYECKUX pEmETOK anmasa,
rpadura, (QysmiepeHa, O3HAKOMIICHHE C MPOILECCOM aJCcOpOIMU PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM INIPOTHBOras3a, IOJIyYEHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHHUE CBOMCTB YIJIEKMCIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEH CUIMKATHOM IPOMBIIUICHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJa4 MO TeMe «BaHeWlne HEMEeTaIbl U HUX
COETUHEHUS.

MeTaJsibl 1 KX COeIMHEHU S

OO01mast xapakTepUCTHUKAa XUMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosiokeHuss B llepuommueckon cucreme xumuyeckux snemeHtoB [, .
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHMH  pAX
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUEe CBOMCTBAa MeTauioB. OO0rue
ciocoObl mosydueHus MeTtaioB. [loHsTHe O KOpPpO3WM METaliIoB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[enounple MeTambl: nonokeHne B [leproanyueckoil cUCTEME XUMUYECKUX
anemeHToB . . MenaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIeOYHbIX METAUIOB M HUX
COEJIMHEHUH.

[Ilenouno3emenpHblE METAUIBl MAarHMd W KaJbLUHW: TOJOXKEHUE B
[lepronuueckon cucremMe xuMru4ueckux 31aeMeHToB [[. 1. MenneneeBa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoe. Pu3nuecKrue U XUMHUYECKHE CBOKWCTBA MarHus U



Kasiblusl. Baxkueiire coequHeHns KabIus (OKCUI, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucreMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOoXAcHWE B mpupoae. DPusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
AJIFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOCHHE aTOMa, HAaXOXJIE€HUE B mpupojae. Pusnmyeckue u
XUMHYECKHE CBOMCTRA kene3a. OKCUIbl, THIPOKCUIBI U cou xkenesa (11) u xenesa
(III), ux coctaB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOYKHO
HCIIOJB30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHHUS XKeJe3a B KUCIOPOIE
(BO3BMOXKHO  KCMOJIb30BAHHE  BHJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI HAa MOHBI: MarHUs, KaJIbIMs, aJTFOMAHMS, [TUHKA, skenne3a (II)
u xenesa (II), menu (II), HabGmromeHHMEe W omHMCaHUE IPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAMU HATpus, Kalus M KalblUs (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), CClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'UAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnenmme
METAJUTbI U KX COCTUHCHUS.

XuMHS M OKPYXKAOLIASA Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakiuil B ObiTy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemecTs, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npooem.

Xumuyeckuii IKChepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMEeTHBIX CBA3€M NMpPU M3YYEHHM XUMUH B 9 Kiacce
OCYILECTBIISIETCS YEPE3 HCIOJb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHSATUM, SIBJISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAyUHbIE MOHATHSA: HAY4HbIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, MEepUOJAUYHOCTb, HAOIIOCHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIIEKTPUUYECKUI 3apsi, MIPOBOHUKH,
MOJYIPOBOJIHUKY, AUDICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAUHHUIIBI W3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPATBLHBIE
yIOOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPasbl, TOPHbIE TOPObI, OJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMH 00YUYaIOIIHUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPaXalOT  T[OTOBHOCTh  OOYyYarolIMUXCs
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPpHOTHYECKOTr0 BOCTIMTAHMSL:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAay4YHOMY HAacJIelMi0, NOHMMAaHUs 3HAYEHUS XHUMHUYECKOM HayKd B >KH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOILIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS] O COLUMAIBHBIX HOpPMax M MpaBUJIAX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, y4eOHOMCCIIEI0BATENBCKOM, TBOPUECKON U IPYTUX BUIAX ACITEIbHOCTH,
TOTOBHOCTM K Pa3HOOOpa3HOW COBMECTHOW JAESATEIbHOCTH MPHU BHIIOTHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 33714, BBINOJIHEHUH XWMHYECKHX SKCIEPUMEHTOB,
CO3/IaHUU Y4€OHBIX IPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAaHHIO U B3aUMOIIOMOIIH
B IIpoliecce 3TOM y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TOCTYNKU CBOMX TOBApHILEW C MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKON PpEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKM M COCTABJISIIOLIME
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBS34X YEJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHbIE HA MOJIYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOauMble Ui OOBSCHEHHUS HaOII0JaeMbIX IMPOILIECCOB U SIBICHUH,
MO03HABATENIbHON, MH()OPMAIMOHHOW M YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYMHBIMA TEXHHUUYECKUMHU CpeACTBaMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIPUSITUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid O€30MaCHOCTH TIpU  OOpallleHuu ¢
XUMHUYECKMMHU BEIIECTBAMU B OBITY U pEabHOMN KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3aTuyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AESATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  MPEAMETHBIX  3HAaHUM TIO0  XHUMHH, OCO3HAHHBIK  BBIOOD
WHJMBUAYAJIbHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccnoHaabHON IeITeIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOPECCHOHATBLHOM Cpejie;

6) PK0JIOrHYECKOro BOCIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K IPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3nYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MaCHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMHH, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TTPUPOIHON CPEIOH, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphI, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHUCTEMa, TIPOIECC, OHKCICPUMEHT U JPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM



HAyYHOW KapTUHE MHPA, U YHUBEpPCAIbHbIC yUeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECTeunBarOT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIBbHBIX ()aKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH VISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIIUM,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUYECKUE PACCYyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUA (NpPEeIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHYECKON PEeakl — MPH PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEpU30BaAThb CYIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBISBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEUHS B U3YyUAEMbBIX MPOIIECCAX U SABJICHUSIX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3HI TTO TIPOBEPKE
MPAaBWIbHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

IPUOOPETEHUE OIbITa 110 IUIAHUPOBAHUIO, OpPraHU3AIlMd W IIPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro Pe3yibTaT, popMmyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTHBOPECUYUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTENbHBIX 337a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHUE ONBITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIb30BAHUS PA3IINYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHANM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHHE OKPYXKAIOIIEH NpUpOAHOU
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMsI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIKN) TUCKYCCUH) IO CYIECTBY
oOcyxnaeMoi Tembl, (POPMyIUpPOBaTH CBOU TMPEIJIOXKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pPE3yJbTaThbl  IMO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPENCIICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyrHe).

PerynsiTuBHBIC YHHBeEpCAJbHbIE y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U TMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbosee 3GeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YyYETOM
MOJTyYEHHUSI HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTax — BEIIECTBAX U PEaKIUsX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTBI, IPEIaraéMble B yCJIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yabTAaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJIEp>KaHusl, YCTAaHOBJIEHHOTO JaHHOW eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBUM, crnenuduyYecKue I TpeAMETHOM o0macth  «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peoOpa30BaHUIO M MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K konIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUUYECKUW JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHUE, COJIb, JJIEKTPOOTPHUILIATECIBHOCTh, CTEMNECHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIUS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JI0KEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHE PEAKIINH, TEIII0BOU 2 EKT peakiuu,
AJIpO aToMa, JIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTallb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KaTWOH, AaHUOH, pacTBOp, MaccoBas JOJsl BEIEeCTBa
(mporieHTHAsI KOHIIEHTpAIsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIEHUS  DJJEMEHTOB B  OWMHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIci Ilepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJANYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuomnueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMYECKHUX DJJIEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnodouHas noarpymnmna (b-rpynmna)», mManbsie u
OonbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuydeckmx osaementoB I .
MeHneneeBay ¢ UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011ee YUCiIo 3JIEKTPOHOB U
pacrnpezielieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOro 3JeMeHTa Mo (opMmyse COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEeaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN EATeTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OOO0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccudukaiuio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX pEaKIUil, EeCTECTBEHHO-HAYyYHBbIE METOJIbI
Mo3HaHWs — HaOMIOJAeHNEe, M3MEpPEeHHe, MOJICIMPOBAHWE, SKCIICPUMEHT
(peanbHBIN U MBICIEHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIA0OPaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuilaM OOpalleHHs C BEIIeCTBAaMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopoia M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBO# J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB INEIOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (eHON(PTAICHH, METUIOPAHK

U pyTHeE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XWMMUYECKUX NOHATHUN: XWMHUYECKHAU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKasl PeaKlsi, XUMUYeCcKasi CBSI3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJSPHBIA  00BEM, pacTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHHE U BOCCTAHOBIICHHUE, aJUIOTPOIUS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAas,
MeTajuInyecKas ), KpucTaInyeckas peneTka, Koppo3us METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEaKUuu, MPENEIbHO JOMYCTUMAas KOHLEHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHITHH W
MPUMEHSTh 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (opMyd
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHII;

OMPENIENATh BAJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNICIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBAJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWYECKUX COCAMHEHUU, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBath cMbIci llepuognueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo (opmy Ilepuogmdeckoid CUCTEMBbl XHUMHUYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» U «1noOodyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  snapa, oOllee YUCIO DJIEKTPOHOB U paclpeeiieHue ux Mo
AJIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COEIMHEHUHN B Mpejenax MajblX NEPUOJIOB U
[JIaBHBIX HOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTHI, HEOPraHUYECKUEe BEIIECTBa,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX IJICMEHTOB);

XapaKTepU30BaTh (OMHCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBa TIPOCTBHIX U CJOXKHBIX BEIECTB, MOATBEPkKaAasi OMHCAHUE
MIPUMEPAMH MOJIEKYJISIPHBIX M WOHHBIX YPAaBHEHUW COOTBETCTBYIOIIHX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIMCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUA HOHHOTO



oOMEHa, ypaBHEHUS pPEaKIHWid, MOATBEPKIAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OallaHCca 3TUX PeaKIuii;
MIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCOBYIO JIOJII0O XHMHYECKOIo J3JIeMeHTa 1o ¢dopmylie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKON PEeaKIuu;

COOJTI0IaTh TIPAaBHUIIA MTOIB30BAHUS XUMUYECKOHN TIOCYA0N 1 Ta00paTOPHBIM
obopy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIeCTBAaMU B
COOTBETCTBMM C HWHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1A0OpPaTOPHBIX
XUMHUYECKUX OIBITOB T10 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMuaKa M yrieKHucIioro rasa);

MIPOBOJIUTH PEAKITUH, IOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTaHUYECCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMH MBICIIUTEILHOM JEATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000ICHNEe, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHHs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peakinii, E€CTECTBEHHO-HAYYHBIC METO/ABl IO3HAHWS — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U duekTpoHHbIE (LM (POBbLIE)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI

Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
11 BertectBa 1 xuuMmudeckue 15 | ) bubnunoreka LIOK

) peakuuu https://m.edsoo.ru/7f41837¢c

XuMus — BaxHas 00J1acTh

12 €CTCCTBO3HAHUS U 5 0 0 bubnuoreka [IOK

) MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

Wroro no pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeI M HEOPraHUYECKUX BelIeCTB
1 Boznyx. Kucnopon. Ilonstue 6 0 ’ bubmuoreka [IOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bognopon. ITonstue o g 0 | bubmuoteka [IOK

’ KUCIIOTaX U COISAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 0 | bubmuoreka [IOK

’ OCHOBaHMSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KJIaCCHI 1 1 1 bubmuoreka [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu




Ilepronnueckuii 3aKOH U

31 [lepuonuueckast cucrema 7 Bu6muoteka [JOK
' XAMHUYECKUX 31eMeHToB /l. W. https://m.edsoo.ru/7t41837¢c
MenneneeBa. CtpoeHue aroma
XuMudeckas CBs3b.
30 0 . g bubnunorexa LIOK
) KHCTHTEIRHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bu6nmoreka [IOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837¢c
PesehBHOE BOEMS 3 bubnunoreka LIOK
eep p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




9 KUIIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbie
Ne /i P Kourpoabnsie | Ilpakruueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3zgea 1. BenecTBO M XUMHYeECKHE peaKIun
11 [ToBTOpeHME U yriTyOJICHHE 3HAHUT 5 1 0 bubnnoreka [HOK
) OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX 4 | 0 bubnnoreka [JOK
' peakuuin https://m.edsoo.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLUALIHS. g | | bubnnoreka [JOK
' XHMMHYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
1 OO11ast xapakTepUCTHKa XUMUYECKHX 4 0 | bubnuoreka [IOK
’ snemenToB VIIA-rpymimsl. ['anoreHs https://m.edsoo.ru/7f41a636
OO61mas xapakTepruCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa [TOK
) PYIIIBL L¢P https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.3 371eMeHTOB VA nbl. A30T, pochop u ux 7 0 1 Bubmmorexa LHOK
’ TPYTIHEL ’ p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX
2.4 anemeHToB [VA-rpynmel. Yriaepon u 8 0 2 brbmorexa HOK
' ) PYIHBL. S TIACPOA https:/m.edsoo.ru/7f41a636
KPEMHUH U UX COSIMHECHUS
Wroro no pazueny 25




Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

bubmuorexa [JOK
1 i 4
3 Obmpe cBofiCTBa METAIIOB https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueiinime MeTaibl 1 UX COSIUHEHUS 16 hitps-//m.cdsoo.ru/Tf41a636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepHalibl B JKU3HU YeJI0BEKA 3 bubmmorexa LHOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Koau4vecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
| [Ipenmer xumuu. Posib XuMHUM B )KU3HU | bubnuoreka [IOK
yeJioBeka. Tema 1 BellecTsa https://m.edsoo.ru/ff0d210c
2 ITousTHe 0 MeTOAaX MO3HAHUS B XUMHU 1 buGnuorexa [IOK
https://m.edsoo.ru/ff0d227e
3 YucTeie BemecTBa U cMecH. CriocoObl 1 bubnunorexa [IOK
pasjesieHus: cMecei https://m.edsoo.ru/ff0d26¢ca
ITpakTuueckue padora Ne 1. [IpaBuiia paboThl
4 B 1a00OpaTOpUU U MPUEMBI OOPAILICHHUS C 1 1
1a00paTOPHBIM 000PYTOBAaHUEM.
[TpakTuueckast pabota Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYMCTKHU MOBapEHHON 1 1 bubmmorexa [TOK
p P p https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmmoteka IIOK
6 ATOMBI 1 MOJICKYITBI 1
4 https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) | bubmmoteka IIOK
XUMHUUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U COXKHBIE BENIECTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6¢
bu6 OK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 nomorexa L

https://m.edsoo.ru/ff0d2d50




3aKO0H ITOCTOSHCTBA COCTaBa BEILICCTB.

bu6nmoreka [IOK

10 X eckast o a. BaneHtHoCcTh aTOMO
A A popuryn HIHOCTD aToMop https://m.edsoo.ru/ff0d2eae
XHMUYCCKHX DJICMCHTOB
1 OtHOcHTENbHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1019 XMMHYECKOT'0 3JICMCHTA B bubnunoreka LIOK
COCJIMHCHUH https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BenectBa. Mosb. MosnsipHas bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOu3NYCECKUE U XUMUYECKHE SIBICHHUS. bubnunoreka LIOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycaoBusl NIpOTEKaHUs bubnunoreka LIOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubmmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncienus koaudecTBa, MacChl BEIIECTBA bu6nmorexa LIOK
10 YPAaBHEHUAM XUMHUUYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knaccndukanus XuMAYECKHX peakIuii
18 (coe I/IH(I;HI/ISI A3JIOKEHUS 331\126 eHUsI bubmorexa HOK
A ' P ’ B ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIHKIoneaucT. O600IeHNEe 1 bubmorexa HOK
1 et Hf https://m.edsoo.ru/ff0d40c4
CHCTEMAaTU3alys 3HaHUH
20 KonTponbhas padora Nel no teme «Bermiectsa bubmuoreka [IOK
A XUMUYECKUE PEeaAKI AN https://m.edsoo.ru/ff0d4290
Bo3myx — cMech ra3zoB. CocTaB Bo3ayxa.
v yx but6mmorekxa [IOK
21 Kucnopox — anemMeHT 1 MpocToe BEIIECTBO.

O30H

https://m.edsoo.ru/ff0d448e




duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCIICHUS, TOPEHUE) bubmmorexa [JOK
posia (peakt - TOP ' https://m.edsoo.ru/ff0d4614
TToustre 00 okcumax
Croco0Bb! MOJIYUYEHHST KUCIIOPO/1a B
23 J1abopaTopun iqn OMBII_HJIerHOCTI/I buGnuorexa [IOK
patop p ) https://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoia
TenmoBoit 3P eKT XUMHISCKON pPeaKIInu,
24 MIOHSITHE O T(i)(bMOXI/IMI/I‘IeCKOM paBHeHI/II/I bubmorexa LOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- M SHJOTCPMHUUYCCKHUX PEAKIIHIX
Tommmso (HedTh, Yroiab U METAH).
25 3ar }ISHGI-EI/ICq];OS o a, CII0COOBI zzro bubnmorexa [IOK
p AYXa, https://m.edsoo.ru/ff0d4cda
MPEAOTBPALICHUS
[TpakTiueckas pabota Ne 3 o Teme
26 «[lonyuenue u cobupanue KHUCIopoaa bubmorexa LOK
ya N p poa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €r0 CBONCTBY»
7 Bonoponx — aneMeHT U IpocToe BELECTBO. bubmuoreka [IOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
)3 du3nyeckre U XUMUYECKHE CBOMCTBA bu6nunorexa LIOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmmoteka IIOK
29 IToHsgaTHe 0 KUCIOTaX U COIIX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI moTy4eHus BOAOpoia B bubnnorexa [JOK
nabopatopuun https://m.edsoo.ru/ff0d4dd0
[IpaxkTuueckas padora Ne 4 o reme
31 «[Tonyuenue u codbupanure BOAOPOA buGnnorexa [IOK
ya P AOPOA, https://m.edsoo.ru/ff0d4f42
W3YyYEHUE €T0 CBONCTBY»
b K
32 Momnspasiii 006EM ra3oB. 3akoH ABOTaapo nommorexa O

https://m.edsoo.ru/ff0d542¢




Brrunciienus 00bEMa, KOJIMUECTBa BEIECTBA

33 rasa 1o ero U3BeCTHOMY KOJINYECTB bubmmorexa LOK
HoMY Y https://m.edsoo.ru/ff0d55a0
BELIECTBA UK 00BbEMY
Brruncnenus 006EMOB ra30B M0 ypaBHEHUIO
34 €aKIMH Ha OCHOBE 3aKOHA 00BEMHEBIX bubmorexa LHOK
P y https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
35 dusnyeckre ¥ XUMUUECKHE CBOMCTBA BOJIBI bubmmorexa LOK
A https://m.edsoo.ru/ff0d587a
bubnunoreka LIOK
36 CocraB ocuoBanuii. Ilonstue 00 nHAMKaTOpax
FHKATOP https:/m.edsoo.ru/ff0d59e2
Boga kak pactBoputens. HacklieHHbIE 1
37 HEHACHI fHHHe paCTBO bI. MaccoBast 10151 bubmorexa [IOK
m p pBI- A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[TpakTiueckast pabota Ne 5 o Teme
38 «IIpuroroBiaeHNE pacCTBOPOB C ONPEACTIEHHON bubmmorexa LOK
p . . p p pea https://m.edsoo.ru/ff0dSeba
MacCOBOM JI0JIeH paCTBOPEHHOTO BEIIECTBA
39 KonTtpoabHnas padora Ne2 no teme bubmuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, Kiaccudukaims, bu6nunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XUMHYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmmorexa LIOK
: P https:/m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoOBaHUS: COCTaB, KJIacCU(PUKAIIHS, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonmy4yeHue u XMUMHUYECKUE CBOMCTBA bubmuoreka [JOK

OCHOBaHUHN

https://m.edsoo.ru/ff0d67ca




44 Kucnotsl: cocras, kinaccudukaus, bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMHUYECKUE CBOMCTBA KUCIIOT bubmmorexa LIOK
i https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI bubnmnoreka HOK
MOJTYy4YEHHS, XUMUYECKUE CBOMCTRA https://m.edsoo.ru/00ad9474
[Tpaktuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnmnoreka HOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCMHEHUIN»
43 I'eneTnyeckas cBsI3b MKy KilaccaMu bubnnorexa [JOK
HEOPraHUYECKUX COECIUHEHUI https://m.edsoo.ru/00ad9a50
bubnunoreka LIOK
49 O06o011eHre U cucTeMaTu3alus 3HaHu|
- . https://m.edsoo.ru/00ad9cb2
50 Kontponbnas padorta Ne3 no teme "OcHOBHBIE bubnnorexa [JOK
KJIaCChl HEOPTraHUYECKUX COETMHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIACCH(PUKAITUU
51 XUMUYECKUX AneMeHTOB. [loHaTHe 0 rpynmnax bubmmorexa [TOK
' Pyl https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JIEMEHTOB
[Iepnoanueckuii 3axoH u [lepnoanueckas
52 cucTeMa XMMU4ecKux aneMentoB [1. 1 bubmmorexa [TOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuoapl, rpynnsl, MOATPYMIIbI bubmorexa HOK
PHOZEL, TPYITIEL, HOATPY https://m.edsoo.ru/00ada52c¢
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnmoreka [JOK

HN30TOmEI

https://m.edsoo.ru/00ada342




CTpoeHue AIEKTPOHHBIX 000JI04YEK aTOMOB

bu6nmoreka [IOK

55 aneMenToB Ilepuoanueckoii cucremsl /1. U.
proA A https://m.edsoo.ru/00ada6bc
Mennencena
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10
. bubnuorexa [JOK
56 ero noJjosxeHuto B [lepuoanueckoit cucreme
https://m.edsoo.ru/00ada824
J. . MenneneeBa
3nauenue [leproanueckoro 3akoHa s
57 a3BUTHUS HAYKH U NpakTuku. JI. 1 bubmorexa HOK
p YK ~ P . v https://m.edsoo.ru/00ada96e
MenieneeB — y4€HbId, IEAAror U rpaklaHuH
PesepBurlii ypok. O0001I€HIE U
P P . . bubnuoreka [{OK
58 cucTeMaru3anus 3HaHui / Beepoccuniickas
https://m.edsoo.ru/00adb33c
npoBepovHas pabora
Kontponbnas paborta Ne4 no teme «CtpoeHue
59 aroMa. XUMHA4YeCcKas cBA3bY» / Beepoccuiickas bubnnorexa [IOK
' P https://m.edsoo.ru/00adb486
IpoBepoyHas paborta
60 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnmnorexa [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoteka IIOK
61 HMonnas xummudueckas cBSI3b
https://m.edsoo.ru/00adac34
62 KoBaneHTHas mojisipHas XuMu4deckas CBSI3b bubnmorexa [IOK
p https://m.edsoo.ru/00adaab8
63 KoBanenTtHas HemosipHas XUMHYECKas CBI3b bubmorexa HOK
p https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
64 Crenesp OKUCIEHUS
https://m.edsoo.ru/00adae28
but6mmorekxa [IOK
65 OKHCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU

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




bubnunoreka LIOK

1
66 OKHUCIUTEIN U BOCCTAHOBUTEIN hitps://m.cdsoo.rw/00adb076
PesepBublil ypok. O0001IEHHE U
P 7P EII bu6nmoreka [IOK
67 cucTtemMaTu3anus 3Hanuil o reme «CtpoeHue 1
https://m.edsoo.ru/00ad9cb2
aroMa. XUMHAYECKas! CBSI3b»
68 PesepBHbIil ypok. O0001ICHNE 1 1 bubnmnoreka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




9 KUIIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne uudgposbie
Tema ypoka Kounrpoabnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Ilepuonnueckuii 3akoH. [lepuoanueckas
1 crucTemMa XMMU4YecKkux anemenToB 1. U 1 bubmmorexa [TOK
T https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LHOK
pERReIP https:/m.edsoo.ru/00adb6b6
1050 (i (0):!
3 Kiaccudukanust 1 HOMEHKIIaTypa | bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMUYECKOM CBA3U U TUIIBI | bubnuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbHnas padora Nel no teme
5 «[ToBTOpEHUE U yriaybaeHue 3HaHui 1 1
OCHOBHBIX Pa3ZeiioB Kypca 8 Kiacca»
6 Knaccugukaius XuMUuecKux peakuui no | bubnnoreka [JOK
pa3IuYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHUYECKOMN pEaKLIUN.
7 IToHsITHE O TOMOTEHHBIX U F€TEPOTE€HHBIX 1 bubmmorexa [TOK
p https://m.edsoo.ru/00adbe9a
peakumsx
[TonsTHE O XUMHUYECKOM PAaBHOBECHH.
g @DakTophl, BIUSIOLIUE HA CKOPOCTh 1 bubnuoreka [IOK

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC
XUMHYCCKOI'0 paBHOBECUS

https://m.edsoo.ru/00adc28c




OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC

bu6mmoreka [IOK

IMPUMCHCHUC

9
peakuuu https://m.edsoo.ru/00adcade
10 Teopus 2IEKTPOIUTUYECKON JUCCOLMALIUY. bubnuoreka [IOK
CuipHBIC U CITa0BIC AIIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 Honnrle ypaBHEHUS peaKIIni bubmorexa LIOK
P peaKh hitps://m.edso0.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U
. . bu6mmoreka [IOK
12 OCHOBaHUH B CBETE MPEACTABICHUI 00
. https://m.edsoo.ru/00add5d8
ANEKTPOIUTUUECKON JUCCOLIMAIIITHI
XHUMHYECKHE CBOMCTBA COJICH B CBETE
13 MIPENCTABIIEHUH 00 DIIEKTPOIUTHIECKOMN bubmorexa LIOK
pea P https://m.edsoo.ru/00add8b2
JIMCCOoLaIii
14 ITonsiTHEe 0 TUAPOIN3E COJIEH bubmmorera [TOK
AP hitps://m.edso0.ru/00add9d4
bubmuoreka [JOK
15 O0001Ienne U cucTeEMaTH3alNs 3HAHUN
m 1 https://m.edsoo.ru/00addd 12
16 [IpakTuueckas pabora Ne 1. «Pemenue bubnnoreka [JOK
DKCHEPUMEHTAIBHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
KonTpoasHnas pabora Ne2 no teme
17 «IIIEKTPOIIUTHYECKAS TUCCOIIHAIIHS bubmmorera [TOK
p 8 HHATHEL https://m.edsoo.ru/00addec(
XHUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO01mmas xapakTepuCcTHKa TaJIOT€HOB. bubnuoteka [JOK
18 o
XHUMHUUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ConsHast KUCIIOTA,
P P N bubmuotexa [JOK
19 XUMUYECKHUE CBOWCTBA, MOTyUYEHUE,

https://m.edsoo.ru/00ade104




[IpakTuueckas padora Ne 2 o reme

20 «lTonyueHue COJIAHON KUCIIOTHI, U3YYEHUE bubmmorexa [TOK
B yil ks https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Brruucnenust no ypaBHEHUSIM XUMHYECKUX
21 €aKIUi, ecJId OJUH U3 PCarcHTOB JaH B buGnnorexa LIOK
P ’ P https://m.edsoo.ru/00ade488
n30BITKE
” OO61as xapakTepucTika 3JeMeHToB VIA- bubmmoreka [JOK
TPYIIbI https://m.edsoo.ru/00ade64a
AnnoTponHble MOIU(UKAIIUU CEPBI.
P ¢ R P . bu6mmoreka [IOK
23 Haxosxienue cepbl U €€ coeIMHEHUH B
v https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKHUE CBOMCTBA CEPBI
24 CepoBoaopoi, ctpoenue, Gpu3ndeckue u bubnnoreka [JOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
. bubmuorexa [JOK
25 dbuznyecKkrue 1 XuMHUYEeCKHe CBONCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
26 IIPOMBIIIJIEHHOT'O CII0C00a MOJIy4YeHUs bubnuoreka [IOK
CEpPHOM KUCIOThl. XMMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpelibl COETUHEHUSIMH CEPbI
7 Brruncnenue MaccoBoiil oM BBIXO/1a bu6mmoreka [IOK
HNPOIYKTa PeaKInu https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa 3JIeMEHTOB V A-
73 rpynnsl. A30T, pacipoCTpaHEHHE B bubnnoreka [JOK
npupoze, (pU3NUecKue U XUMUYECKUe https://m.edsoo.ru/00adeeab
CBOMCTBA
79 AMMHaK, ero pu3n4ecKue 1 XUMUYECKHe bubnnorexka [JOK

CBOﬁCTBa, MOJIY4YCHHUEC U TPUMCHCHUC

https://m.edsoo.ru/00adf004




[IpakTuueckas padora Ne 3 o reme

30 «ITonmydyenne aMmmuaka, u3yueHue ero bubmmorexa [TOK
e > MY https://m.eds0o.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ Gu3ndeckue u bubmmoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanre HUTPATOB U COJICH

1 aMMOHHS B KQUeCTBE MUHEPATbHBIX bubmmoreka [JOK
ynoOpeHui. XuMHUYECKOe 3arpsi3HEHHE https://m.edsoo.ru/00adf518
OKpYKarolllel Cpelibl COeAMHEHUSIMHU a30Ta
®ochop. Oxcun docdopa (V) u pochopnas

bubmuorexa [JOK
33 KHUCTI0Ta, GU3NYECKUE U XUMUYECKHE
. https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4YEeHUE
Hcnons3oBanue ¢hocdaToB B KAUECTBE
34 MHUHEPAJIBHBIX YI0OpEeHUl. 3arps3HeHue bubnnorexa LIOK
p . yAoop - 2arp https://m.edsoo.ru/00adfc20
PUPOTHOH cpebl pocharamu

35 Yrnepon, pacipocTpaHEeHUE B PUPOJIE, bubnmnoreka [JOK
¢uznyeckue 1 XuMHUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcupl yraepojaa, ux puznyeckue u

36 XHMHYECKHE CBOMCTBA. DKOJIOTHICCKHUE bu6mmoreka [IOK
poOJIEMBI, CBSI3aHHBIE C OKCHUJIOM YTJIepOIa https://m.edsoo.ru/00adfebe
(IV)

bu6mmoreka [IOK
37 YronbpHas KUCI0Ta ¥ €€ COU
https://m.edsoo.ru/00ac006¢c
[TpakTrueckast pabota Ne 4 o Teme
" bubnuoreka [IOK
38 [Tonyyenue yriaekucioro rasa.

KauectBennast peakuus Ha kKapOoHaT-HOH"

https://m.edsoo.ru/00ae027e




[TepBoHauanbHBIE MOHATHS 00

39 OpraHUYECKUX BEIECTBAX KaK O bubnmorexa [IOK
p https://m.edsoo.ru/00ae054¢e
COCIMHEHUSIX YIIIepoia
40 Kpemuuii u ero coequHeHust buGnnorexa LIOK
P https://m.edsoo.ru/00ae080a
[TpakTuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 337a4 [0 TEME bubnnoreka [HOK
«Baxuenme HeMeTaJUIbI U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUI
KonTtponpnast padora Ne3 o reme

. bubnuorexa [JOK
42 «Bakuenme HeMeTaJUIBI U UX
https://m.edsoo.ru/00ae0e18
COEIMHEHUIY
OO6m1as XxapakTepUCTUKa XUMHUUECKUX

43 3JIEMEHTOB — METAJUIOB. MeTajuinueckas bubnuorexa [JOK
CBSA3b U METANINYECKAS KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA METAJUIOB
XUMHUYECKHEe CBOMCTBA METAJIOB.

44 DIEKTPOXUMHUUECKHUH PSIIT HAIPSOKEHUI bubmmnorexa LIOK

p p p https://m.edsoo.ru/00ael 156
METAJIJIOB
O6111e cnocoObl MOTYyYSHHsI METaLIOB.

45 CruiaBbl. Berauciienus mo ypaBHEHUSM bubnnoreka [JOK
XUMHYECKHUX PEAKIUi, €CITU OAUH U3 https://m.edsoo.ru/00ael1 156
peareHTOB COJIEPKUT NMPUMECH

46 IlousTHE O KOPPO3UU METAIIOB bubmmorera [IOK

PP https://m.edsoo.ru/00ae1278
bubmuorexa [JOK

47 €JIOYHBIE METAJUIEI
m https://m.edsoo.ru/00ae14b2

bu6mmoreka [IOK

48 OKcuabl ¥ TUAPOKCUIBI HATPUS U KaJIUSI

https://m.edsoo.ru/00ae14b2




49 [IlenoyHO3eMENIbHBIC METAIIIBI — KAJIBIIUN U bubmuorexa [JOK
Mar"aum https://m.edsoo.ru/00ael5e8
50 Baxkueiinine coefuHEHNS KaJlIbIU buGnnorexa LIOK
8 A https://m.edsoo.ru/00ael5e8
51 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
bu6mmoreka [IOK
52 JKécTkocTh BOABI M CLIOCOOBI €€ yCTpaHEHUS
A yerp https://m.edsoo.ru/00ae1886
[IpakTrueckas padora Ne 6 o reme
53 "XEcTKOCTHL BOIBI M METOMEI €€ bubmmorexa LHOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bubanorexa LIOK
54 AroMuHUNA &
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOCTBA OKCHIA U bubnuoreka [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubanorexa LIOK
56 Keineszo 1
https://m.edsoo.ru/00ae1d86
57 Oxcunsl, runpokcuabl u conu xxenesa (1) u bu6mmoreka [IOK
xenesa (110) https://m.edsoo.ru/00ae35¢e6
58 O00011IeHNE U CUCTEMATU3AIHs 3HAHUN
[Tpaktuyeckas padora Ne 7. Pemenue
59 3KCIIEPUMEHTAIBHBIX 3aJ1a4 II0 TEME bubmmnorexa LIOK
p . https://m.edsoo.ru/00aec3de8
«BaxkHele MeTaIBI U UX COSTUHEHUSI
Brruucnenust no ypaBHEHUSIM XUMHUYECKUX
€aKIINH, eCITH OJUH 13 pearcHTOB JIaH B
60 5136I)ITK6 WA COJE }KI/ITI:'I NMECH bubnnorexa LIOK
Aep . P ) https://m.edsoo.ru/00ael1750
Brerauciennst MaccoBOM JIOJIM BBIXOA
MPOJIYKTa PEaKIIUH
61 O0001eHne 1 cucTeMaTU3aINs 3HAHUI




KonTtponsnast padora Ne4 o reme

62 «Baxueime MeTayIbl U KX COCOUHEHUS !
63 BemectBa 1 maTepuaibl B IOBCEIHEBHOM | bubnnoreka [HOK
JKU3HU 4EJI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHUE OKPYIKaIOIIen 1 bubmmoreka [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perieHnH SKOI0IHUECKUX 1 bubmumorexa [IOK
npo0em https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O6o0mIeHNE 1 | bubnnorexa [HOK
cUCTeMaTU3alus 3HaHUH https://m.edsoo.ru/00ae0d0Oa
67 Peseprublit ypok. O6o0IeHNE U | bubnnorexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001IeHNE U 1 bubnnorexa [HOK
cUCTeEMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHUs

1

ITo Teme: ((HepBOHa‘laJ'IBHbIe XUMHNYCCKHEC ITIOHATHA»

1.1

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aTOM,
MOJICKYJIa, XUMHYECKUN BJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOPOAHAsT U HEOIHOPOJHAs), BAJIEHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJICKYJIsIpHAs Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas J0JS XMUMHYECKOro
JJI€MEHTa B COCAMHEHUH, MOJIAPHBIN 00BEM, XUMUYECKasT PEaKIHs,
KnaccupuKalusg peakluid: peaklud COCAUHEHHUS, PEaKIuu
pa3NioKEHUs, PEaKIMH 3aMEIICHUs, PEeaKIMu OOMeHa, 9K30- U
SHAOTEPMHUUYECKUE PEAKIMH, TETUIOBOM 3((eKT peakiuu, pacTBop,

MaccoBas J10JIsI BEMIECTBA (TPOIEHTHAs KOHIICHTPAIIUSI) B PaCTBOPE

HUIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKHX TIOHATHH U

NPUMCHATH 5TU TOHATUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHﬁ

1.3

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBIIEHUSI (PopMy

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaxunﬁ

1.4

PAaCKpbIBATH CMBICII 3dKOHOB COXpaHCHUA MaACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHs, 3aKOHa

ABoraapo

1.5

OIpCACIIATL  BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHBIX

COCTUHEHUIX

1.6

KJ1acCU(UIUPOBATh XUMHUYECKHE pPEaKIuH (10 YUCIy M COCTaBy

YUYaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TEIUIOBOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCUTCIIbBHYHO MOJICKYJIAPHYIO U MOJISIDHYIO MACChI

BEILIECTB




1.8

1.9

1.10

2.1

BBIUHCIISTH MACCOBYIO JIOJII0 XMMHUYECKOrO 3JIeMEHTa 1o dopMmysie

COCIUHCHHUS,
BBIUKCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOIIOACHHE,
W3MEPEHHE,  MOJICTUPOBAHHE, OJKCHEPUMEHT  (peajabHbIi U
MBICJICHHBIN )

[To Teme: «BaxkHelme npeACTaBUTENNM HEOPTaHUYECKUX BEIIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX ITOHATH: OKCH]I,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy

coequHeHui o popmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4CCKUC BCUICCTBA

24

2.5

2.6

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMHCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC ITPpUMECpaMU
MOJIEKYJISIPDHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBUCHMOCTH OT WHX
Ka4eCTBEHHOI'0 COCTaBa, BO3MOXHOCTH IPOTEKAHUSA XUMUUYECKUX

HpeBpaIIIeHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWiaM IMOJb30BAHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYIOBaHHEM, a TaKXKe MpaBWIIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHHUIO
abOPaTOPHBIX XUMUYECKUX OMBITOB IO MOJIYUYCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUUYECKHE DKCIIEPUMEHTHI
[0 PAacHO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

WHAUKATOPOB (JIaKMYC, (heHOoIPTaTICHH, METUIIOPAHXK U JIPyTHUE)

2.7

IIpOBOAUTD paCQéTBI 10 YPaBHCHUTIO XHUMHYECKOM pCaknuun

I[To Teme: «Ilepuonnueckuii 3akoH u llepmoamueckass cucrema
xumuueckux snemeHtoB JI. M. MennpeneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTENBLHO-BOCCTAHOBUTEIIHLHBIE pCakuum»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX MOHSTHH: AApO aroMa,

AJICKTPOHHBIA CJIOW aTOMa, aTOMHasi OpOWTalb, paguyc aToma,




XAMUYECKAs] CBSI3b, MOJISIPHAS W HEMOJISIPHAsT KOBAJIEHTHAs CBS3b,
3JIEKTPOOTPULIATEIIBHOCTh, WOHHAs CBA3b, HOH, KAaTHOH, AHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

33

34

OIMCHIBATh U XapaKTepr30BaTh TabamuHyto hopmy [leproamueckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: pPa3linyarTh IMOHSATHUS «TJIaBHAs
noarpynma (Arpymnma)» u «mnobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

packpsiBaTh cMbich I[lepuoamueckoro 3axkona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAaHHE MEPUOAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU AL B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘{€HI/IH, KOTOpBIC  HUMCIHOTCA B Ta6J'II/II_IC
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB ,HI/I
MeHnpeneeBay ¢ YHCIOBBEIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHUYCCKUX JJICMCHTOB (COCTaB n 3apiag dapa, 06]]_[66 YHUCII0

AJIEKTPOHOB U paclpeeseHue X MO0 FIEKTPOHHBIM CIIOSIM)

OIpPCaACIIATh CTCIICHb OKHCJICHHA  JJICMCHTOB B 6I/IHapHI>IX

COCINMHCHUAX

3.7

OIPECACIIATE BUJ XUMHYECKOH CBS3H (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPTraHNYCCKUX COCANHCHUAX

9 KIIACC

Kon
NpoBepPsIeMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BeliecTBo U XUMHUYECKast peaKknus»

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XHWMHUYECKUX TOHSATHUN: pPacTBOP,
OJICKTPOJHUTBI, HEIJICKTPOJIMUTEI, SJICKTPOIUTUYCCKAadA AUCCOUUAINA,
peaKiuyu MOHHOTO OOMEHa, KaTainu3aTop, XUMHUYECKOe PaBHOBECHE,
obpaTuMbIe u HeoOpaTuMbIe peakiuu,
OKHUCIUTCIIbHOBOCCTAHOBUTCIHLHBIC pcaKkuuu, OKHUCJIHUTCIIb,
BOCCTAHOBHTENIb, OKHCJICHHE ¥ BOCCTAHOBIICHUE, aAJIOTPOIUS,

aM(pOTepHOCTh, XHMHUYECKas CBs3b (KOBAJCHTHAs, WOHHAsi,




1.2

MeTaJlJIn4yecKasi), KpUCTaJUIMuecKas pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKIuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHITHH U

MIPUMCEHATH OTHU MOHATHA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI HJIEKTPOJIMTUYECKON AMCCOLMALMM KUCIIOT,
LIEJI0YEN U COJIEH, NOJIHBIE U COKPALEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

1.4

1.5

2.1

PaCKpbIBATh CYIITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

IIOCPEICTBOM COCTaBJIEHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peakuuit
MPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMUYECKON peaKIuu

ITo temam: «Hemeramibl U UX COEAMHEHUS» U «MeTaibl U HUX
COCJIMHECHU S

XapaKkTepu3oBaTh  (OMHCHIBaTH) OOMME W crenupuyIecKue
XUMHYECKHE CBOICTBA MPOCTHIX U CIOKHBIX BEIIECTB, OATBEPKIAs
OMHMCaHUE TMPUMEPaMU MOJICKYJSIPHBIX W HMOHHBIX YpaBHEHUU

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.2

2.3

2.4

COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPIKAAOIIUX CYHICCTBOBAHNC

TCHETHYCCKOM CBSI3U MCKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKUX HpeBpaH_[eHI/Iﬁ B pa3JIMYHbIX

YCIIOBHSX

CIeAOBaTh IMpaBWUiaM IMOJb30BAHUS XHUMHUYECKOW TOCYI0H U
nabopaTopHBEIM 00OPYJIOBAaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUUSIMU IO BBINOJIHEHUIO
ab0PAaTOPHBIX XUMUYECKUX OMBITOB IO MOJIYUYCHUIO U COOMPAHUIO

ra3000pa3HBIX BEMIECTB (aMMHUAKa U YTIIEKUCIIOTO ra3a)

2.5

MPOBOJIUTh PEAKIIMU, IOATBEP)KAAIONINE KadeCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoauMa, KapOonaT, Qocdar, cuiaMkar, cyabdart,
THIIPOKCUANOHBI, KATHOHBI aMMOHHSI, HOHBI M3YYEHHBIX METaJUIOB,

IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHMYECKUX BELICCTB

ITo Teme: «XuMUSA U OKpYXKaroLas cpeaar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMHuueckux monsatuit: [IJK

BCIICCTBA, KOPPO3HA METAJIJIOB




3.2

MPUMEHATH OCHOBHBIC OIEpAIlMK MBICIUTEILHON IEATEIbHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHWE, O0000IIeHHe, CHUCTEeMATH3AIHIO,
BBISIBIICHHUE [PHUYHUHHO-CIACIACTBCHHBIX CBSI3€H — JUIS H3YUYCHHS
CBOﬁCTB BCIICCTB U XUMHYCCKHUX peaKI_[I/If/'I; eCTeCTBeHHOHay‘-IHbIe
METObl IMO3HAHHMS — HAONIOJCHHE, M3MEPCHHE, MOJCIMPOBAHUE,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3J1EMEHT COAECPKAHMS

IlepBoHayabHBIE XUMUYECKUE TOHATHUS

IIpenmer xumuu. Ponp XUMUM B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemectBa. PU3MYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHUE

BCIICCTB

Ilonsthe o MCTOJaXx IIO3HAaHWA B XUMHUH. Yucteie BCIICCTBA U CMECH. CnocoObl

pasaciICHus cMmecen

1.3

1.4

ATOMBI U MOJICKYJIBI. Xumuueckue 3aeMeHThl. CHMBOIBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Ci10KHbIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xummueckast popmynna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcUTENbHAas  aTOMHas — Macca.
OtHOocuTenbHAass MoOJEKyJIsApHas Macca. MaccoBas A0/ XHMHYECKOTO

9JICMCHTA B COCIMHCHUU

1.5

1.6

KonnuectBo BemecTBa. Moisib. MonsipHass macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M YHUCIA CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacuérel mo ¢opmynam

XUMHNYCCKUX COGI[I/IHGHI/II\/'I

®u3nyeckue U XUMUYECKHUE SBICHUSA. XMMHUUYECKAsl peaklusa U €€ IPU3HAKHU.
3aKOH  COXpaHEHMs  MacCchl  BellecTB.  XHMMHUYECKHE  ypaBHEHUS.
Knaccupukanus  XUMHYECKUX  peakuuid  (COEAMHEHHUS, Pa3JI0KEHHUS,

3aMeleHus, oOMeHa)

1.7

XUMHYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCYyAOW, C
npaBUIaMu paboTHI B JabopaToOpuu U MpuéMaMu oOparieHus ¢ JJ1abopaTopHbIM
o0opy/soBaHHEM, W3YYCHHE M ONHucaHue (U3MUECKUX CBONCTB 00pa3IioB
HEOPTraHWYECKUX BENIECTB, HaOmoAcHUEe (u3ndeckux (TIaBJICHHUE BOCKa,
TasiHUE JIbJ1a, PAaCTUPAHKE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMHYECKUX (TOpeHHe CBEeYM, [POKAIMBAHME MEIHOM  MPOBOJIOKH,
B3aMIMOJICHICTBHE MeNla C KHUCIIOTOW) SIBJICHHM, HAONIOJIEHWE M OIHCaHUe
NPU3HAKOB TMPOTEKaHWA XUMHUYECKUX peakIuil (pasfnokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOpUIAOM Oapusi, pa3IoKeHUe

ruapokcuaa menu(Il) mpu HarpeBanuu, B3aUMOJCHCTBHE Kee3a C paCTBOPOM




coym meau(Il), n3ydenne cnoco0oB pasiesIeHUsI CMeCei (C TOMOIIBIO MarHUTa,
bunbTpOBaHME, BBHIAPUBAHUE, NUCTUILIALUSA, XpoMaTorpadus), MpoBeIeHUE
OYUCTKM TIOBAPEHHON COJIM, HAOJIOJICHHE W OIHCAaHHE pPEe3y/IbTaTOB
IPOBEICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE

MoIeNIeld MOJIEKYJI (ITapOCTEP KHEBBIX )

Baxuneimme MMpEACTAaBUTCIIM HECOPTAaHNYCCKUX BEIIECCTB

2.1

Boznyx — cmech razos. CocraB Boznyxa. Kucnopog — snemMeHT u mpocToe
BemecTBo. Haxoxkaenue kuciopoaa B mpupoae, pusnueckue U XUMMHUYECKUE
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucnoponaa. CrnocoObl
MOJIy4YeHUsl KHCIIoposa B jaboparopu M IpombliuieHHocTH. Kpyrosopor

Kkuciopoja B mpupojie. O30H — amioTporHas MoaupuKalus KUCIopoia

2.2

TemnoBoit ekt XuMUYecKol peakiuu, TEPMOXUMHYECKHE YpaBHEHUS,
9K30- M 3HJOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arpsi3HeHue

BO31yXa, YCUJICHUC ITApHHUKOBOI'O 3(1)(1)6KT8, pa3pyHmieHue 030HOBOI'O CJI0s

2.3
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2.5

Bonopos — anemeHT U nipoctoe BeriectBo. HaxoskieHue Bogoposa B PHPOJIE,
¢u3MYecKre W XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI IMOTYYCHHS.

Kucnore! 1 commn
MonspHblil 00bEM Ta30B. PacuéThl 10 XUMUYECKUM ypaBHEHUSM

®dusnyeckue CcBoiicTBa BoAbl. Boga kak pactBoputens. PacTBOpBI.
HacellienHble ¥ HEHACBILLEHHBIE PACTBOPBI. PaCTBOPMMOCTH BELIECTB B BOJE.
MaccoBasg nossl BemiecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUPOZAE M B KU3HU uesoBeka. Kpyrosopor
BO/BI B IMpHpoAe. 3arpsi3HEHHEe MpUPOAHbIX BoA. OXxpaHa U OYHMCTKA

MMPUPOAHBIX BOI

2.6

2.7

Knaccudukanus nHeopranmueckux coeauneHuil. Oxcuasl. Knaccugpukarus
OKCHJIOB: cojieoOpa3yiolue (OCHOBHbBIE, KHCIOTHBIE, aM(OTepHble) U
HeconeoOpasytonie. HomeHnknaTypa okcuaoB. @U3MUECKUE M XUMHUYECKUE
CBOICTBa OKCHOB. [loiryueHne okcuaoB

OcHoBanus. Krnaccuduxanuss ocHOBaHMM: IMIENOYM UM HEPACTBOPUMBIE
ocHoBaHuA. HomenkiaTypa ocHoBaHu#. PU3HUECKUE U XUMUYECKHE CBOUCTBA

ocHoBaHM. [TonyueHne ocHOBaHUI

2.8

Kucnorsl. Knaccudukamusa kucnor. Homenknarypa kucnor. dusndeckue u
XUMHYECKUE CBOMCTBA KHCIOT. Psan aktuBHocth MetauioB H.H. Bekerosa.

[Tonyuenue kucior




2.9

2.10

2.11

Comu. Homenkiarypa coseil. @uznueckue U XUMHUYECKHE CBOMCTBA COJICH.

[Tonyuenue cosen
I'enernueckas cBsA3b MEXKIY KilacCaMH HEOPraHUYECKUX COEIMHEHUI

XVUMUYECKUN OKCIIEPUMEHT: KAUECTBEHHOE OIPENEICHUE COJEp/KaHus
KHCIIOpOJia B BO3JlyXe, MOJIyueHUe, coOupaHue, paclio3HaBaHUE U H3yueHUeE
CBOWCTB KHCIIOPO/Ia, HAOJIIOJCHHE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM H
YCIIOBUSI BOSHUKHOBEHMS U MIPEKpaIlleHus: TopeHus (Ioxapa), O3HaKOMJICHUE C
o0Opa3llaMu OKCHIOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, COOMpaHue,
pacro3HaBaHHE M W3Y4YE€HHE CBOWCTB BOJOpOJa (FOpEeHHE), B3aUMOICHCTBUE
BOojIopoZa  C OKCHJIOM meau(1l) (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIOB), HAOMIOIeHHE OOpa3IOB BEUIECTB KOTUYECTBOM | MOIIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAacTBOPEHHS] BEIIECTB C  PAa3IMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBICEHHE PACTBOPOB C ONPENEIEHHONM MacCOBOM
JIOJIE  pacTBOPEHHOTO BEILIECTBA, B3aUMOACHCTBUE BOABI C METAJJIAMHU
(HaTpueM W KajblieM) (BO3MOXKHO MCIOJb30BaHUE BHJICOMATECPUAIIOB),
OIpe/Ie/IEHUE PAaCTBOPOB KHUCJIOT M ILIENOYEH C TOMOIIbIO HMHJUKATOPOB,
UCclieIoBaHHE 00pa3l[OB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IeHUE H3MEHEHHs OKpPAacKW HMHJMKATOPOB B PACTBOPAX KHUCIOT U
menao4el, u3yueHue B3aumoaencTeus okcuaa meau(ll) ¢ pacrBopom cepHoit
KHUCJIOTBI, KHUCIIOT C MeTaJUlaMM, peakUuil HeWTpanusaluu, MoJydeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHME OJHOIO MeETajla JpYyruM U3
pacTBOpa COJM, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxueiimme

KJIaCCbhl HCOPTaHNYCCKUX COCIUHEHUI

3.1

[Tepuoanueckuii 3akon u [lepuoanyueckas cucteMa XMMHYECKUX 3JIEMEHTOB
H.N. Menneneea. CtpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

[lepBble MONBITKM KiIacCUPUKAIUM XUMHUYECKHUX 3yieMeHTOB. [loHstue o
IpyNIax CXOAHBIX 3JEMEHTOB (ILEOYHBbIE U IIEJIOYHO3EMENbHbIE MEeTallbl,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT am(pOTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

[lepuoanueckuii 3akoH. [lepmoanueckass cucTeMa XMMHUUYECKHX 3JIEMEHTOB
HAN. MenneneeBa. KoporkomepuomHas # JJIWHHONEPHOIHAS (OPMBI
Ilepronnueckoit cucrembl xumudeckux dnaemeHToB .M. Menneneesa.
Ilepuoapr u rpynmnbl. OU3HYECKHI CMBICT TOPSAKOBOTO HOMEpPA, HOMEPOB

nepruoaa U rpymiibl 3JICMCHTA
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3.5

Ctpoenne atomoB. CocTaB aTOMHBIX saaep. M3otomnsl. DnekTponsl. CTpoeHue
AJIGKTPOHHBIX 000JOYEK AaToMOB TMepBbIX 20 XUMHUYECKUX DIEMEHTOB
ITepuoanueckoii cucremsl [I.1. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B [lepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI paJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAIIMYECKUX M HEMETa/NIMYeCKUX CBOICTB IO TpyIlmaM M IepHoJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoandeckoit CUCTEMbI XUMHYECKUX
3JIEMEHTOB JUIsl Pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yu€Hblid U

IPpaKJIaHUH

Xumuueckasi CcBsi3b. KoBajeHTHass (MOJsipHAss W HEMOJSIpHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTb XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenens okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMUYECKUHN OKCIICPUMCHT: H3YYCHHUC 06p213]_IOB BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aUMOCHCTBHE THAPOKCHAA ITMHKAa C PacTBOpaMH KHCJIOT H
menoqeﬁ, MMPOBCACHUEC OIIBITOB, HIUTFOCTPUPYIOHMIUX NPUMEPBI OKHUCIIUTCIBHO-

BOCCTAHOBUTENBHBIX pEaKuil (TOpeHue, peakliuu pas3iokKeHHsl, COeIMHEHUS)

9 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

1.1

Ilepuonnueckuii 3axoH. Ilepuoanueckas cucreMa XUMHUYECKUX DJIEMEHTOB
.M. Menneneea. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUH CBOWCTB
XUMUYECKUX DJIEMEHTOB MEPBbIX TPEX NEPHOJIOB, Kallds, KalblUsi U HX
COCJIMHEHUN B COOTBETCTBUM C TMOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CTpoeHMe BeIIeCTBA: BUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATIUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKOMN
peméTKM W BUJA XUMHUYECKOW cBs3u. Kraccudukamuss U HOMEHKIATypa
HEOPraHWYECKUX BEHIECTB (MEXIyHApoAHas U TpUBUAIbHAs). XHUMHUUECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMYHBbIM KJIacCaM HEOPTaHUYECKHUX

COGI[PIHGHPIﬁ, FCHCTUYCCKAsA CBA3b HCOPTAaHNYCCKUX BCIICCTB




1.3

Knaccudukaruss XuMu4decknx peaknuii o pa3aTudHbIM IpU3HaKaM (10 YHCITY
U COCTaBY Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3P QEKTy, 1Mo
MU3MEHEHHIO CTEIICHEH OKHCICHUS] XUMHUECKHX 3JIEMEHTOB, IO 00PaTUMOCTH,
[0 y4YacTMIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKLMH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHUMHAYECKOU p€akuuu

1.4

1.5

[Tonsite 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakuusax. [lonstue o
FOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecun. (DAKTOpPBI, BIMUSIONIME HA CKOPOCTh XUMHUYECKOM pEaKIHH U

IMMOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHUS

OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC ~ PEAKIMH,  JJCKTPOHHBIM  OanaHc
OKHCIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHHI
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O banaHca

1.6

Teopus NEKTPOTUTUYECKON TUCCOLUALMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Kartuonsl, annonsl. MexaHu3M JUCCOIMAIIMHN BEUIECTB C PA3JIMYHBIMU BUIAMU
XuMH4ecKoi cBsi3u. CremneHs quccouranuu. CUIbHBIC U CIIa0ble SIEKTPOJIUTHI.
Peakiiuu nonHoro oomMeHa. YCioBus NMPOTEKAHUS PEaKlUii HOHHOTO OOMEHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHUW W COJIE B CBETE TMPEACTABICHUN 00 DIIEKTPOIUTHUECKOM

AUCCOoHUalu. KauectBeHHbIC PCaKIIMK Ha NOHBI. Ilonsatue o THApOJIN3C colen

1.7

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJAEISAMHU KPHUCTaUIMYECKUX
PELIETOK HEeOPraHMYECKUX BEIIEeCTB — METANIOB U HeMeTaJuloB (rpadura u
azMasa), CIOXHBIX BEIIECTB (XJIOpHJla HATPHUs); UCCIEIOBAaHUE 3aBUCUMOCTHU
CKOPOCTH XHMMYECKOW peakIMH OT BO3ACUCTBHUS PA3IUYHBIX (DaKTOpOB;
UCCJIEIOBAaHUE  BJIEKTPONPOBOJHOCTH  PACTBOPOB  BEILIECTB, Ipoliecca
JUCCOLMALMM  KHUCJIOT, WIEJIOYed U coled (BO3MOJKHO HCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB); MPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOLUIUX MPHU3HAKU
POTEKaHUS peaKkIMii HOHHOTO 0OMeHa (00pa3oBaHKe OCaJIKa, BbIJICJIEHUE ra3a,
o0Opa3oBaHHe BOJIbl); ONBITOB, WILIIOCTPUPYIOIIUX HMPUMEPHl OKUCIUTEIHHO-
BOCCTaHOBUTENIBHBIX peakluil (ropeHne, peakliuu pazIoXKeH!s, COSTMHEHNU);
pacro3HaBaHHE€ HEOPraHMYECKHUX BEIIECTB C IIOMOIIbI0 KayeCTBEHHBIX

peaKum”I Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

Hemetamnl u ux COCUHCHUA

2.1

OO0mass xapakrepucTuka ramoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,

XapakTepHble cTeneHu okucienus. CrtpoeHue u (u3MUecKue CBOICTBa




MPOCTHIX BEIECTB — raJIoreHOB. XMMHUUYECKHE CBOMCTBAa Ha MpPUMEpPE XJIopa
(B3auMoJIelicTBUE ¢ METallaMi, HEMETAJUIAMHU, LIeI09aMH). XJI0POBOJOPOI.
ConsiHast KMCJOTa, XHUMHYECKHE CBOWCTBA, I[IOJIy4€HUE, [PUMEHEHHUE.
JelictBue XJiopa M XJOPOBOJOPOJA HAa OPraHu3M 4YesoBeKa. BaxkHeimue

XJIOpUAbl MU NX HAXOXKACHUC B IIPUPOJLC

2.2

2.3
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OO6mas xapaktepuctuka 3JeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u pu3nveckre CBOCTBa
IPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTpONHbIE MoOIUDUKALNUU
KHCJIOpPOJia U cepbl. XUMHUECKUE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHUE,
busnyeckne u XxuMuueckue cBoicTBa. OKCHABI Cepbl KaK MPEACTaBUTEIU
KHCIIOTHBIX OKCHJIOB. CepHast KUCIIOTa, (PU3MUECKUE W XHMHUSCKHAE CBOWCTBA
(oO1mue Kak MpeJCTaBUTENs Kilacca KUCIOT U crenuduieckue). XUMUYECKUe
peakuuu, JeKaliue B OCHOBE MPOMBIIIEHHOIO Croco0a Moly4eHHs CEepHOM
kucnotel. [Ipumenenne. Conu cepHOM KUCIOTHI, KaYECTBEHHAsl peaklus Ha
cyns(ar-uoH. HaxoxaeHnue cepbl u €€ COSTMHCHUN B MPUPOJIC. XUMUIECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl COSIMHEHUSMU CepPbI (KUCIOTHBIC A0,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CITOCOOBI €T0 TIPEI0TBPAICHUS

OO6mass xapakTepucTuka 37aeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUs. A30T, pPacIpOCTpaHEHHE B
npupoe, pusndeckrue u XuMudeckre cBocTBa. KpyroBopor azora B mpupoe.
AMMuak, ero ¢u3MYecKhe W XUMHUYECKHE CBOWCTBA, TMOJY4YCHHE U
npumenenne. Coyii aMMOHHS, WX (PHU3MYECKHEe W XHMHUYECKHE CBOWCTBA,
npuMmeHeHne. KauecTBeHHas peakiusi Ha HOHbl aMMOHUS. A30THAs KUCIIOTa, €€
noytydeHue, Gu3ndecKkre ¥ XMMUYECKHE CBOMCTBA (0OIIHMe KaK MPEACTaBUTES
KJlacca KHCIOT W crnenuduueckue). lcmonp3oBaHue HUTPATOB U COJed
aMMOHHSI B Ka4eCTBE MHUHEPAIBHBIX yI0OpeHM. XHMHUYECKOE 3arpsi3HEHUE
OKpYKaroIlel Cpeapl COCTMHEHUSIMU a30Ta (KUCIOTHBIE I0XK/IU, 3arpsi3HEHUE

BO3/yXa, MOYBbI U BOJJOEMOB)

docdop, anorponHsie MogudpuKayu gochopa, GpuzNIecKre U XUMHUUECKUE
ceorictBa. Oxcun dochopa(V) u dochopnas xucimora, Gusmdeckue u
XMMHUYECKHE CBOMCTBa, mosyudeHue. Mcmonb3oBanue ¢ochaTtoB B KauecTBe

MUHEPaIbHBIX yI0OpECHHI

2.5

OO6mas xapakrepuctuka 37JeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
ATOMOB, XapaKTCPHLIC CTCIICHU  OKHUCJICHUA. anepo;[, AJUIOTPOITHBIC

Mou(pUKaMK, pacnpocTpaHEeHHE B Ipupone, GuU3NYECKUe U XMUMHUYECKHe




2.6

cBoricTBa. Ancopomus. Kpyrosopor yriepona B npupoze. Okcubl yriaeposa,
X (U3NYECKUe M XMMUYECKHE CBOMCTBA, JECHCTBHE Ha XUBBIC OPTaHU3MBI,
MOJIy4YeHHUE U IPUMEHEHHUE. DKOJIOTUYeCKUe MPoOIeMbl, CBI3aHHBIE C OKCUIOM
yraepona(IV); rumore3a 11006ambHOTO TOTEIUICHHS KIMMATa; MAPHUKOBBIMA
addext. YronpHas kuciora U e€ coiM, UX (QUINUYECKHE U XHUMHUYECKUE
CBOWCTBA, MOJIydeHUe U npuMeHeHue. KauecTBenHas peakuus Ha KapOoHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO3IUCTBE

[lepBoHauanbHBIE TOHATHS 00 OPraHUYECKHX BEHIECTBAX KaK O COCAMHEHHSIX
yriepoja (MeTaH, 3TaH, STWJICH, alETWIEH, 3TaHOJ, TJHUIEPUH, YKCyCHas
kucnora). Ux coctaB u xummdeckoe ctpoeHue. IloHsatue o Omonormuecku
Ba)XHBIX BEIECTBAX: XHpaxX, OeJIKax, yrJIeBoJaXx — U HUX POJIM B >KU3HU
yeyoBeka. MarepuanbHOe €IMHCTBO OpPraHMYEeCKMX M HEOPraHWYEeCKUX

COCIMHEHUN

2.7

Kpemuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, TWOJY4YCHHUE U
npumenenue. CoeMHEHUsT KpeMHUsl B npuponae. O0mue mpeacraBieHust 00
okcuze kpemMHusA(IV) u kpemaueBoit kucnote. CUIMKATBI, HX HCIONIb30BAHHE
B OBITYy, MEIWIMHE, TWPOMBINIUICHHOCTH. BakHEHIHe CTpoUTeIhbHBIC
MaTepuaibl: KepaMuKa, CTEKJIO, I[eMEeHT, OeToH, kene300eToH. [Ipobrmemsr
0€30IMacHOTO MCIOIB30BaHUS CTPOHMTEIHHBIX MAaTEPUANIOB B ITOBCEIHEBHOMN

JKHN3HHU

2.8

XUMHUECKUH SKCIEPUMEHT: U3ydyeHHe Oo0pa3lloB HEOPraHMYECKHX BEIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEAKIMM Ha XJIOPUI-
UMOHBI W HaONIOEHHE MPU3HAKOB HMX MPOTEKAHUS; OMBITHI, OTpaKarollue
buznyecKkne U XUMUYECKHE CBOMCTBA raJION€HOB U UX COeIMHEHUH (BO3ZMOXKHO
UCIIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMIIEHHE C O0pas3lamu XJIOpPHI0B
(raloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl M €€ COEAMHEHUS MU
(BO3MOXXHO HCTIOJB30BAHUE BHUIECOMATEPUATIOB); HAOIIOJEHUE TIpoliecca
o0yTJIMBaHUS caxapa MoJl IeHiCTBUEM KOHLEHTPUPOBAHHOMN CEpPHOW KUCIIOTBHI;
M3Yy4EeHHE XMMHUYECKUX CBOMCTB pa30aBIe€HHON CEpHON KHCIIOTHI, IPOBEACHNE
Ka4eCTBEHHON peakluu Ha Ccynb(ar-uoH M HaONIOJeHHE TNpU3HaKa eé
MIPOTEKAHUST; O3HAKOMJICHHUE ¢ PU3NUECKIUMH CBOMCTBaMH a30Ta, (hochopa u ux
COCIMHEHUN (BO3MOXHO MCIIONB30BAaHUE BHICOMATEPUANIOB), OOpa3laMu
a30THBIX U (HochOopHBIX YI0OpEeHHi; MoTydeHre, COOMpaHue, paclio3HaBaHUE
U U3Y4YEHHE CBOMCTB aMMHUAKa; MPOBEACHUE KaueCTBEHHBIX pEaKUUil HA MOH

amMmMoHMsT U (ochaT-MOH M HU3ydyEHUE TMPHU3HAKOB HX MPOTEKAHMUS,




B3aUMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); HM3yY€HHUE MOJENICH KPHUCTALTUYECKUX
pemérok anmaza, rpaduta, ¢yIepeHa; O03HAKOMIIGHHE C IPOIECCOM
a1copOIMK pacCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
MIPOTHBOTa3a; MOJyueHUe, COOMpaHue, pacro3HaBaHHE W M3yYCHHUE CBOWCTB
VIICKUCIIOTO Ta3a; MPOBEACHHE KAYSCTBEHHBIX pEakiuii Ha KapOOHAT- M
CUJIMKAT-UOHbI M M3YYCHUE NPU3HAKOB MX IPOTEKAHMS; O3HAKOMJICHHE C
MPOJYKLIHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TEMEC «BaykHelme HeMeTaluIbl U UX COCANHCHMUA»

MeTanibl 1 UX COSAMHEHUS

3.1

OO0wrast XapakTepuCTUKAa XUMUYECKHUX 3JEMEHTOB — METaNIOB HA OCHOBaHWUU
ux nosiokeHus B llepumogmyeckon cucreMe xumuyeckux snemeHToB JI.U.
Menneneesa u crpoeHust atroMoB. CTpoeHHe MeTaJlIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTalNIM4yecKass pemeérka. OJNEKTPOXUMHUYECKUN psil

HaHpH)KeHI/Iﬁ MCTalJI0B

3.2
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duznyeckue U XMMHUYECKHe cBoiicTBa MeTamioB. OO0IIue crioco0bl MOIydeHus
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
Koppo3uu. CruiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHNE

B OBITY U IPOMBIIIJIEHHOCTH

[Ilenouynsle MeTaybl: MosIokeHHE B Ileprogudeckoil cuCTeEME XUMHYECKHX
anemeHToB J[.M1. MenneneeBa; CTpoeHHE UX aTOMOB; HaX0KJICHHE B IIPUPOJIE.
dusnueckue 1 XMMUYECKHe CBOWCTBA (Ha MpuMepe HaTpus U Kanus). OKCuabl
U TUAPOKCHUABI HATPHUA W KaJIWA. HpI/IMeHeHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHUN

34

[llenoyno3eMenbHEIE METAIBI MarHuii W KalbIUi: IIOJIOXKCHHE B
ITepuoanueckoit cucteMe xumuueckux dsnemeHToB .M. Mengeneesa;
CTPOEHUE UX aTOMOB; HaxXO0XKJEcHUE B npupone. PU3HYECKUE U XUMHUUYECKUE
CBOMCTBa MarHusi W Kaiublus. BakHeimme coenuHeHHs] Kaublus (OKCH],

TUAPOKCHU, coln). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHeHUs

3.5

AmomuHuii: nonoxenue B llepuonnyeckoil cucTeMe XUMUYECKUX AJIEMEHTOB
J.W. Menneneena; CTpOEHUE aTOMa; HAXOXKJEHUE B mpuponae. Ousznyeckue u
XMMHYECKHE CBOICTBAa amioMUHHA. AM(OTEpHBIE CBOWMCTBA OKCHAA H

THAPOKCH/IA AITFOMUHHUS

3.6

Keneszo: nonoxenue B [lepnoandeckoi cucteMe XuMmuueckux snementos J1.1.

MGH,Z[G.HGGBa; CTPOCHUC aTOMa, HAXOXKACHUC B IPUPOAC. du3znueckue u




3.7

4.1

XUMUYECKHE CBOMCTBa jkene3a. OKcuapl, TUApOKCHabl U conu xene3a(ll) u

senesza(Ill), ux cocras, cBOMCTBA U MOIyYEHUE

XUMHUYECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMy METAJJIOB U CIIABOB,
X (U3NYECKMMH CBOWCTBAMH; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METALIOB
(BO3MOKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOoCTeH
B3aMMOJICHCTBUSL OKCHJAa KaJbllUd U HATPUS C BOAOH (BO3MOXKHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); MUCCICIOBAHUE CBOMCTB JKECTKOM BOJIBI;
mpolecca TOpeHHsl JKelle3a B KHUCIopojae (BO3MOXKHO —HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB IMPOTEKAHMSI KAYeCTBEHHBIX PEAKITNI Ha NOHBI
(MarHms, Kaublus, aaTroMuHMS, nuHKa, kenesa(ll) m xenesa(Ill), memxmu(ID);
HAOJI0/ICHUE W OTIMCAHHUE TIPOIECCOB OKPAIIMBAHUS TUTAMCHA MOHAMH HATPHUS,
Kamuss W Kanblus  (BO3MOXKHO — HCIOJB30BaHHE  BHUAEOMATEPUATIOB);
UCCIICIOBaHHE aM(POTEPHBIX CBONCTB T'HMJIPOKCHIA ATIOMUHUS W THIPOKCH]IA
[IMHKA; peIIeHNEe SKCIIEPUMEHTAIBHBIX 337a4 10 TeMe «BakHeline MeTaibl

U UX COCAUHCHUA»
XHUMHS ¥ OKpYXkKarolas cpena

HoBsie maTepuansl 1 TexHOJOrMU. BelecTBa 1 Marepralibl B MOBCEIHEBHOM
JKA3HU 4YeJIoBeKa. XUMUs U 310pOoBbe. be3omacHoe ucroap30BaHne BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoIlb Mpu XUMHUYECKUX OXKOTax U

OTpPAaBJICHUAX

4.2

OCHOBBI ~ 3KOJOTMYECKOH  TIpPaMOTHOCTU.  XHUMHYECKOE  3arps3HEHHE
okpyxatomieit cpenpl [TIK. Ponb xumMuu B pelieHMH 3K0JI0TrMYECKUX MPoOIIeM.
[IpupoaHble UCTOYHUKU YTIEBOIOPOAOB (Yrosib, NMPUPOAHBIA ra3, He(Th),

MMPOAYKTHI UX Hepepa60TKI/1, HX POJIb B 6LITy 1 NPOMBIIIJIICHHOCTHU

4.3

XHUMUYECKUMN 9KCIICPUMCHT: U3YUCHUC 06pa3u0B MaTepuajioB (CTCKHO, CIIJIaBBbI

METaJIJIOB, MOJIMMEPHbIE MaTepUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

1.1

0 TI03HABAa€MOCTH SIBJICHUH npupoAbl, IIOHUMAHHEC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHUMHYCCKOU HAayKH KaK obnactu COBPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6IIICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX METOAAX IIO3HAHUSA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XHUMHUYCCKUX peaKHI/Iﬁ; YMCHHUE HCIOJIb30BAaTb MOJCIN  IJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 ctepax npodecCHOHATBLHOM AeSITeNbHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMCHHBIMH TCXHOJOTUAMHU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAayKH, UYTO TMO3BOJHUT OOYYAIOUIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymiedl  mpodeccroHaTbHOM
JNESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOD XUMHH Kak
npoQUIBLHOTO TpeAMeTa MPH TepeXxoJe Ha YPOBEHb CPEIHEro

o01m1ero oopa3oBaHUs

2.1

Bnanenue cucteMoil XMMHMYECKMX 3HAHUM U YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

BAKHEHIINE XUMHUYECKHUE TOHATUSA. XUMUYECKUU OJIEMCHT, aTOM,
MOJIEKYJIa, BEIMIECTBO, MPOCTOE M CI0KHOE BEIIECTBO, OJHOPOIHAS H
HEOJTHOPOJHAs CMECh, OTHOCHTEIBHBIC aTOMHAs M MOJICKYJISIpHAS
Macchl, KOJMYECTBO BEIIECTBA, MOJb, MOJISPHAs Macca, MOJISPHBII
00BEM, OKCHJ, KHCIOTAa, OCHOBAaHHUE, COJIb (CpemHssl), XMMHUYECKas
peaKmus, pPEeaKiuy COCTUHCHUS, PEAKIMH PA3IOKEHHS, pPEaKIuu
3aMeIeHus], PEaKIui OOMEHa, TeTUIOBOW A((EKT peakiuu, SK30- U
SHIOTEPMHUYECKUE PEAKIIUU, PACTBOP, MACCOBasl JIOJII XUMHUYECKOTO

3JICMCHTAa B COCAUMHCHHUHM, MaccoBasd 104 HW  INPOLCHTHAasd
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2.3

KOHIIEHTPALIMS BELIECTBA B paCTBOPE, SIIPO aTOMA, AJIEKTPOHHBIHN CII0I
aToMa, aTOMHasg OpOMTalb, pajlyC aroMa, BaJEHTHOCTb, CTEIEHb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATEILHOCTD, OJSpHAs
U HEIOJISIpHAsl KOBAJEHTHAsl CBsI3b, MOHHAS CBSI3b, METAJUIMUYECKAst
CBSI3b, KpUCTAJUINYECKAs pElIETKA (ATOMHAs!, HOHHAsI, METaJJTNUecKasl,
MOJIEKYJISIPHAs1), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HEAIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIUCCOLMAIMs, peakUUd HMOHHOrO oOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLIMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, SJIEKTPOJIU3,
XUMHUYECKOE paBHOBECUE, OOpaTHUMble U HEOOpaTUMbIE PEAKIIMH,
CKOPOCTh XUMHUECKOM peakiuu, katamuzatop, [IJIK, kopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MacChl,
nepuoanueckuii 3akoH [[.JMI. MenneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJISIDHAsT  TEOpUdA,  TEOpUA

BHGKTPOHHTHHGCKOﬁ AUCComranumn

Bnanenne ocHOBaMHM XHMHYECKOMH I'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHHE TPaBHJIBHO HCIIONB30BaTh M3yYCHHBIE BEIIECTBA U
MaTepuaibl (B TOM YHUCIIe MUHEpalbHble yJOOpEHUs, METaulbl U
CIUIaBBI, TIPOMYKTHI  IepepabOTKH  TMPHUPOTHBIX  HCTOYHHUKOB
YIJI€BOAOPOAOB (YIJisl, IPUPOJIHOTO ra3za, HepTH) B OBITY, CETbCKOM
XO3sICTBE, Ha TPOM3BOJCTBE W TOHWMAaHHWE 3HAYCHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpraHM3Ma  4YeJOBeKa;  yMEHHUe
MIPOTHO3UPOBATh BIIMSHHUE BEMIECTB M XUMHYECKUX IPOIECCOB Ha

OpraHM3M 4Y€JI0BEKa M OKPYKAIOUIYI0 IPUPOIHYIO CpENY

3.2

3.3

YMEHHME MHTETPUPOBATh XMMHUUYECKUE 3HAHMS CO 3HAHUSAMU JPYTHUX
y4eOHBIX MPEIMETOB

HaJIM4YUe OMbITa PabOTHI C PA3IUYHBIMU UCTOUHUKAMU MH(QOPMAIIH
0 XMMHUU (HaydHas M HAy4YHO-TIONYJISIpHAs JUTEpaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHUBHO OLIEHMBATh HMH(OPMALIMIO O BEILIECTBAX, HUX
MNpEBpalllCHUSIX U NPAKTUYECKOM NPUMEHEHUM UM YMEHHUE

HUCIIOJIb30BaTh €€ IJIs PEIICHUA y‘le6HO-H03HaBaTeJ'II>HBIX 3aJa4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSITHHHOI'O arrmapara U1 CHUMBOJIMYECKOI'O

A3bIKa XMMHHU JUTSL COCTABICHHSI (POPMYIT HEOPTaHUUYECKUX BEIECTB,

4 YpaBHEHUH XHMHYECKMX pEaKlMil; OCHOBAMH XHUMHUYECKOM
HoMmeHknatypsl (IUPAC u TpuBHaibHOI)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS ieMeHTa B Ilepuoamueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHUKAMH CTPOEHHUS aTOMOB

5 XMMUYECKHX JJIEMEHTOB (COCTaB M 3apsal sapa, oOliee 4Yucio
AIIEKTPOHOB), paclpeAesieHUEM HIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOAOB, KAJIUS U KaJIbLIUS
IIpencraBienue O  NEPUOJUYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX IIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPULIATEIHHOCTS ),

6 IPOCTBIX M CJOXKHBIX BEIIECTB OT IIOJIOKEHHUS D3JIEMEHTOB B
[lepuoanueckoit cucteme (B MajiblX MepUOAax M  TJIaBHBIX
MOJArpyNNax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuumpoBarth:

7.1 XUMHYECKHE DIIEMEHTBI

7.2 HEOpPraHUYECKHE BELIECTBA

7.3 XUMHUYECKHUE PEAKIIUN

8 YMeHue onpenensTs:

g1 BaJICHTHOCTb U CTENEHb OKUCIECHUS XUMUYECKHX DJIEMEHTOB, 3apsij

' HoHa

g2 BUJ XMMUYECKOW CBSI3U M THUIl KPUCTAJUIMUECKOH CTPYKTYphl B

' COEIMHEHUSX

8.3 XapaKTep cpeibl B BOJHBIX pacTBOPax BEUIECTB (KUCIOT, OCHOBAHUM)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb

9 YMeHue xapaktepu3oBarh (pusnueckre U XMMUYECKHUEe CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOpPOA, Tpadut, ammas,

9.1 KpeMHU#, azor, docdop, cepa, XJop, HATpUH, Kajuii, MarHui,
KaJIBITA, aTFOMHHUH, JKEJIE30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOPOB (BoAa,

92 aMMHaK, XJOpPOBOJOPOJ, CEPOBOJAOPON, OKCHIbI MU THMIPOKCHJIbI

metawioB [-IIA rpymm, amomunns, meau (II), nmuaka, xenesa (I u

II), oxcuast yraepoaa (I u IV), kpemuus (IV), azota u pocdopa (111




u V), ceper (IV u VI), ceprucras, cepHas, a30THCTas, a30THasl,
docdopHas, yroibpHas, KpeMHUEBAsI KUCIOTA U X COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEUICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHUEC BCIICCTB B

>3 3aBHCUMOCTH OT HMX CBOMCTB, BO3MOXHOCTb MPOTCKAHHSA
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBISITh MOJIEKYJISIPHbIEC M HOHHBIE YPaBHEHUS pEaKlui,
B TOM YHCIIE:
10.1 peaxkuuii HFOHHOro 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (rpymim) HEOpraHU4YECKUX BELIECTB
104 MOJITBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU
11 YMeHue BIUUCIATH (IPOBOAUTH PACUEThI):
1 OTHOCHUTEJIBHYIO MOJEKYISIPHYI0 M MOJSIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJI0 XUMHYECKOTO JIEMEHTA B COEIMHEHUHN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 YpPaBHEHHUSM XUMHUYECKHX PEaKIUH W HaXOAWTh KOJHMYECTBO
' BEIIEeCTBa, 00BEM U Maccy peareHTOB WM MPOTyKTOB PeaKLuu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM ~ METOAAMU HAy4yHOro TO3HaHUs (HaOmroleHue,
121 U3MEpeHHue, YKCIEPUMEHT, MOICTTMPOBAHNE) ITPH N3YUEHUH BEIIECTB
' U XUMHYECKHUX SIBIICHHH; yMeHue c(hopMyIHpoBaTh MpoOlieMy H
MPEJUIOKUTH ITYTH €€ PeIIeHMUs
129 0e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUUYECKOU
' MOCYJI0M 1 1aOOPaTOPHBIM 000PYAOBaHUEM
MpaBUIaMu 0e301macHOTO oOpareHus c BEII[ECTBAMH,
UCIIOJIb3YEMBIMU B TMOBCEIHEBHOM KU3HU, MTPABUIIAMHU TTOBEJCHUS B
123 HEesIX COepexeHus 3J0POBbS U OKPYXKAIOIICH MPUPOTHON CPEbl;

MOHWMaHUE Bpe/a (OMacHOCTH) BO3ACUCTBUS HA )KUBBIE OPTraHU3MBbI
OnpeeaEHHbIX BEILECTB, croco6oB YMEHBILIEHUS u

NpeaoTBpalICHUA UX BpCIAHOTO BO3HCﬁCTBHﬁ
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13.1

13.2

13.3

Hanynane MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U OCYIICCTBIICHHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUuC (1)I/I3I/ILICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMHU SABJICHUSAMU, OIIBITHI,

WLTIOCTPUPYIOIIME PU3HAKU MPOTEKAHUS XUMHUECKUX PEeaKLnit
u3ydeHue croco0oB pa3aeieHus cMecen

MOJy4eHHUE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; IOJIYy4EeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyY€HHUE YITIEKUCIIOTO raza u

HN3YUCHUC €TI0 CBOI>'ICTB; IMOJIYUCHUC aMMHaKa W H3YUCHUC CTro

CBOHCTB

13.4

13.5

MIPUTOTOBJICHUE PACTBOPOB C OMNpPEACIEHHOW MACcCOBOM J0JIeH
pPacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
¢denondranenna) sl ONpeneNeHUsT XapakTepa CPeabl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBaHUE W OIMCAHUE CBOWCTB HEOPraHWMYECKUX BELIECTB
Pa3INUHBIX KJIACCOB; U3yYEHUE B3aUMOJICUCTBHSI KUCIIOT C METAJIaMH,
OKCHIAMH  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBaHUSIMH, COJISIMU; TOJYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOIO0 MeETajula JAPYTMM M3 pacTBOpa COJIH;
UccleIoBaHHEe aM(OTEpPHBIX CBOMCTB THIPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); ((SHeKT”pOJ'II/ITI/I‘IeCKaSI
JAUCCOLIM AL, «BaxkHele HeMeTaulbl U HX COCOAUHCHUSAN,

«BaxkHelnme MeTayuibl 1 UX COSTUHEHUS

XUMHYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIINE  TPU3HAKA
NpOTEKaHUs peakluii HOHHOTO 0OMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOJHBIX PAaCTBOPAaX MOHBI: XJOPHI-, OPOMHUI-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THIPOKCH/I-NOHBI, KATHOHBI aMMOHHMSI, MAarHUSI, KAJIbIHS, ATIOMUHHS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMenue:




MPEJCTaBIATh pPE3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

14.1 JIOKA3aTeNbCTB, TPAPUKOB U TAOMUI[ W BBISBIATH IMIIHPUUCCKUE
3aKOHOMEPHOCTH
yCTaHABIWBAaTh  CBS3M  MEXIYy  peajlbHO  HAOJIIOAaeMbIMH
14.2 XMMHUYECKMMH SIBJICHUSIMA M TPOLIECCAMHU, IPOUCXOJALIMMHU B

MaKpO- U MUKPOMHPE, 00BACHATH MMPUYIKUHBI MHOFOO6pa3I/ISI BE€IICCTB




HHEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

1.1

UucTteie BemecTBa 1 cMecH. CriocoObI pasziesieHus: cMecei

1.2

1.3

ATOMBI U MOJICKYIJIBI. Xumudaeckrue »iaeMeHThl. CHMBOJIBI XHMHYSCKHX
OJICMCHTOB. HpOCTLIC " CJIOKHBIC BCIICCTBA.

Xumuueckass Gopmyna. BaneHTHOCTb aTOMOB XMMHUYECKHX 3JIEMEHTOB.

CTeneHb OKHCIICHUS

1.4

1.5

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHUTEIbLHAS aTOMHAs Macca.
OTHOCHUTENIBHAS MOJICKYJIIpHast Macca. MaccoBasgs [0a8 XHUMHYECKOTO

9JICMCHTA B COCIMHCHHUH

KonuuectBo BemectBa. Monb. Momnsipras macca. MosisipabIii 00bEM ra3oB.

B3aumocBs3b KOJIMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CAUHUI] BEIICCTBA

1.6

Du3ndYecKue U XUMUYECKHE ABICHUS. XUMUYECKas PEaKLUs U €€ IPU3HAKY.
3aKOH COXpAaHEHHS MACChI BEILIECTB. XUMHUECKHE YPaBHEHUS
[Iepnonnueckuit 3akoH u [lepnoanyeckas cucreMa XUMAYECKHUX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuognueckuii 3akoH. Ilepuonnyeckas cucreMa XUMHUYECKUX JIEMEHTOB
JI.1. Menneneesa. Ileproabl u rpynmnbl. @U3NYECKHil CMBICIT IIOPSAIKOBOIO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI 2JICMCHTA

22

2.3

Crpoenne aromoB. CoctaB aTroMHBIX szaep. M3orombl. DIEKTPOHBHI.
CrtpoeHue »>JEKTPOHHBIX 000JI0YeK AaTOMOB MepBbIX 20 XMMHUYECKHUX

anemMeHToB llepuoanyeckoii cucremsr .M. Menneneesa

3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB XMMHUYECKHX AJIIEMEHTOB IMEPBBIX
TpEX MEePUOJIOB, KaJus, KaJbIUs (pagmyca aTOMOB,
AIEKTPOOTPHUIATEIHFHOCTH, METALTHYECKUX U HEMETAJUTMUYECKIX CBONCTB) U
WX COCIMHEHUH B COOTBETCTBUHU C TMOJOXKEHHEM DJIIEMEHTOB B

[Iepnonnueckoil cucTeMe U CTPOCHUEM X aTOMOB

Crtpoenue BelecTna




3.1

Xumuyeckasi cBsi3b. KoBaneHTHas (MOJdsipHAas W HEMOJSpHasi) CBS3b.
DNEeKTPOOTPULIATEILHOCTh XMUMHYECKUX d3JIeMEHTOB. MoHHas CBS3b.

Merannndeckas CBI3b

3.2

Tunbel kpucTamIMUeckux pemeToK (aTOMHas, HMOHHAas, MeTajsIndeckas),
3aBUCUMOCTB CBOMCTB BELIECTBA OT TUIIA KPUCTAIUIMYECKOM PEIIETKU U BU1A

XHUMHYECKOU CBI3HU

Baxwneriue npencraBuTeln HEOPraHMYECKUX BemecTB. Hemeramisl 1 ux

COCIUHECHUA. MeTamisl 1 UX COCIUHECHUA

4.1

Krnaccudukanus 1 HOMEHKIIATypa HEOPraHWYECKUX COSTMHEHUH: OKCUIOB
(coneobpa3zyromue: OCHOBHBIE, KHCJIOTHBIE, ampoTepHBIE) |
HecoJieoOpa3yronre; OCHOBaHUH (IENOYN U HEPAaCTBOPUMBIC OCHOBAHMS);
KHCJIOT (KUCIIOPOZCOMEpKAIINE U OECKUCIOPOAHbIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCITBIX )

4.2

4.3

4.4

®dusznueckue M XUMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB-HEMETAILIOB!
BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS

dusnueckue 1 XUMHUYECKHUE CBOMCTBA IMMPOCTBIX BEIICCTB-MCTAJIJIOB: JIMTUA,
HATpUs,  KalWs, MarHus W KalblWs,  aJIOMHHHS,  JKele3a.

DNEKTPOXUMHUUECKUH Psijl HAIIPSHKEHUH METalJIoB

®Ou3nYeckue W XMMHYECKHME CBOMCTBA BOJOPOJHBIX COEAUHEHMIA

HEMCTAJJIOB: XJIOpOBOAOpPOAA, CCPOBOAOPOAA, aMMHUAKa

4.5

4.6

dusnyueckre 1 XUMHUYECKHUE CBOMCTBA OKCUIOB HeMeTauioB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yrmepoma(ll, IV), xpemuus(IV).
[Tonyyenue OKCHI0B HEMETAILIOB

Xumnueckue cBoiictBa okcu1oB: MetaiioB IA—IIIA rpymnm, nuaka, meau(Il) n

xene3a(Il, III). [Tomyuenune okcH10B METAIIIIOB

4.7

XUMHUYECKHE CBOICTBa OCHOBaHMH M aM(OTEpPHBIX THIPOKCUAOB (Ha
MpUMepe FUAPOKCUIO0B aIFOMUHNS, JKene3a, [IMHKa). [lomyuenue ocHoBaHui

1 aM(OTepHBIX THIPOKCUIOB

4.8

4.9

OO6ume XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOIHOM,
CEpOBOJIOPOAHOMN, CEPHUCTON, CEPHOM, a30THOMH, PpochopHOH, KPEeMHHUEBOH,
yroiabHOH. OcoOble XMMUYECKHE CBOWCTBA KOHIEHTPHUPOBAHHOM CEpHOU U

a30THOM Kucnot. [lonydenue kucmor

OO6mme XxuMHUIECKHe CBOMCTBA cpeHux colier. [lomyduenue coneit




4.10

4.11

[Tonmy4yenue, cobupanue, pacrio3HaBaHUE BOAOPOAA, KUCIOPO/a, aMMHUAKa,

YTIIEKHCIIOTO ra3a B 1abopaTopuu

[Tonyyenne ammuaka, CEpHOM M a30THOM KHCIIOT B IMPOMBIIUIEHHOCTH.

OO6mmue crmocoOb! MOTYYeHUST METaJIOB

4.12

5.1

5.2

['enernueckas cBsI3b MEKy KJIACCAMU HEOPTAHUYECKUX COCIMHEHUN
XUMHYECKUE PEAKIUU

Knaccupukanuss XMMUYECKHX peakIMid MO Pa3IMYHbIM IPU3HAKAM: IO
YUCIIy U COCTaBY Y4YaCTBYIOIUMX B PEAaKLUU BEILIECTB, II0 TEIIOBOMY

3¢ ey, Mo N3MEHEHUIO CTETICHEeH OKHUCIICHHSI XUMUYECKIX YJIIEMEHTOB

TernoBoit ApPeKT XUMUIECKON peakIiy, TEPMOXHUMHUYECKAE YPaBHEHHUSL.

OK30- 1 OHAOTCPMHUUCCKUC PCAKIIUHU. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHU

53

OKHCIUTENTBHOBOCCTAHOBUTEIIBHBIE peaxkuuu. Oxucnurenu "
BoccTaHoBUTENU. [Ipoliecchl OKHCIEHUSI U BOCCTAHOBJIEHUS. DJIEKTPOHHBIN

0aJaHC OKHMCIIUTEIbHOBOCCTAHOBUTEIbHOM pCaKluu

54

5.5

Teopust  DJIEKTPOJIMTHYECKOW  auccouuanuu.  KaTWOHBI,  aHUOHBI.
DNEKTPOIUTHl W HEINEeKTPoNuThl. CHIIbHBIE U CHa0ble SJIEKTPOIUTHI.

CreneHp IUCCONUAAN

Peaknmm woHHOTO OOMEHa. YCIIOBUS TPOTCKAaHHWS PEaKIUid HOHHOTO

O6MeHa, ITIOJIHBIC U COKpaH_IéHHLIe HWOHHBIC YPABHCHUSA peaKI_II/Iﬁ

XUMUS U OKpy’Karolas cpeja

6.1

BemectBa 1 Marepuaibl B IOBCEIHEBHOM JKM3HU 4YelloBeka. be3omacHoe
HCIOJIb30BaHNE BEIIECTB U XMUMUYECKUX peakiuil B 1abopatopuu u ObITY.

HepBa;I IOMOIIb ITPHU XUMHUYCECKUX OKOT'aX U OTPABJICHUAX

6.2

XuMUYecKoe 3arps3HEHHE OKpYXKarollel cpenbl (KHCIOTHBIE JIOXK[IH,
3arpsi3HEHUE TTOYBBI, BO3/IyXa U BOJOEMOB), CITOCOOBI €ro MPeA0TBpaIEHHUS
[IpenenpHas gomyctumas koHmentparus Bemlects (IIJIK). Ponp xumuu B
pEelIeHUU HKOJOTHYECKUX TpoOieM. YCHIIEHHE MapHUKOBOTO 3(¢¢eKTa,

Pa3spymicHUC 030HOBOT'O CJI0A

6.3

[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHUN
B OBITY, MEIULIMHE, IPOMBILIIEHHOCTH U CEIbCKOM X03siicTBe. [I[pumenenue
METAJIJIOB M CIUIaBOB (CTaslb, YYT'yH, JIOPAJIOMMHMNA, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH UX coeAuHeHuil. IloHATHE O KOppO3MHM METaJuIoB,

OCHOBHBIE CITOCOOBI 3aLTUTHI UX OT KOPPO3UU




[IpupoHbIE UCTOYHHMKHU YTIEBOAOPOAOB (YTroJib, MMPUPOIHBIN Ta3, He(PTH),

6.4 MPOAYKTHI MX NIepepaboTKu (OEH3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHayasIbHBIC TIOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COCAMHEHUSIX
6.5 yriepoaa (MeTaH, 9TaH, ATWJIEH, AlleTHJIEH, 3TAHOJ, TIIHUEPHH, YKCYCHas
. kucnora). [loHATHE O OMONIOTHMYECKH BAKHBIX BEIECTBAX: KHMpax, Oenkax,
YIJI€BO/IaX — M UX POJIU B KHM3HU YEJIOBEKa
7 Pacuérsr:
7.1 1o hopMynaMm XUMHUYECKUX COCIMHEHUI
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYCCKUM YPABHCHHSIM
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