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INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XMMUU Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
COCTAaBJICHA HAa OCHOBE TpeOOBaHHWI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTenbHON MPOrpaMMbl OCHOBHOT'O 00I1IeT0 00pa30BaHuUsl, MPEICTaBIECHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (efiepalibHOM paboueld IporpaMMbl BOCITUTAHUS
U C Y4YETOM KOHUEMIMM TMpEenojaBaHusi ydyeOHOro mpeaMmera «XuMus» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumum Aa€T TPEACTaBICHHE O IIENSIX, OOIIEW cTpareruu
oOy4eHHsi, BOCHHUTaHUS U PA3BUTHUS OOY4YaIOIIMUXCA CPEACTBAMHU y4eOHOTO
peaMeTa, YCTaHABIIMBAET 00s13aTeNIbHOE IIPEAMETHOE COJIEpKaHHUE,
MPEyCMATPUBAECT PACHPEICICHUE €ro Mo KilaccaM W CTPYKTYPUPOBAHHE TIO
pazienaM MU TeMaM MPOrpaMMbl MO XUMHUHU, ONPENENACT KOJUYECTBEHHBIE H
Kau€CTBEHHBIE XapaKTepUCTHKU COZIepIKaHUS, PEKOMEHAYEMYIO
MOCJIEN0BATENBHOCTh  M3YYEHHUSI XHMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTU IpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTEIbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yJibTaram 00yuYeHHs] XUMUU Ha YPOBHE II€JIEH U3yUeHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOW JEATENbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHMUsl.

3HaHWEe XHUMHH CIYXUT OCHOBOM [Uisi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyyaromierocsi, €ro NnpejcTaBiIeHUN O MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
posib urpatoT GOpMUPYEMbIE XUMHUEH MPEACTaBICHUS O B3aMMOIIPEBPAIICHUIX
SHEPruu U 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEHICHUS TII00ATbHBIX
npoOJieM yCTOMYHMBOTO PA3BHTHS UYEIOBEUCCTBA — CBHIPHEBOM, IHEPIETHUCCKOM,
MUIIEBOM 1 SKOJIOTUYECKON O€30IacCHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydenne xumuu:

CIIOCOOCTBYET  peajliu3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTUSI U
(dbopMHUpOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POpMUpOBAHUE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIBLHOM  Y4eOHOW  JesTeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEJA0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIBHOU €SI TEHLHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIsSIIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3Tanom B GOpMHUPOBAHUHN €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YYaIOIUXCS;



croco0CcTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
o0pa3oBaHUE 00yYArOIUXCS.

JlanHple HampaBiieHHs B OOYyYEHMHM XHMHH OOECHEYHMBAIOTCS CHELU(PUKON
comepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  IMEJarorudecKu
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKH XMMHUU Ha OINpPEAeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€T0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OpraHUYECKON XHUMUMU.

CtpykTypa conepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOrO mnojaxona kK €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUH 0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUH O XUMHYECKOU
peakiuu. OO0€ H3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 MPHUHIIUITY
MOCJIE0OBATENBHOTO PA3BUTHS 3HAHMI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 DICKTPOJUTHYECKON JUCCOLMAIIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE O3MIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIECIOBATEIHHO OT OJTHOTO
YPOBHSI K IpyTrOMY, BBIOJHSAS (PYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBONCTB,
CTPOEHHUS ¥ BO3MOXKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U TTOIYyUYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHne mporpaMMbl IO XUMHU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XMMHAYECKON COCTABISAIOLICH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM NPUPOJIbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAaHUS B Hayke. M3yueHWe XMMHUU NPOUCXOAHUT C MPUBJICUCHUEM 3HAHUWM U3
paHee M3yYEHHBIX Y4eOHbIX NpeameToB: «Okpykaromuid Mupy, «buonorus. 57
KJ1acce» U «Pusuka. 7 Kimacey.

[Ipu wu3ydyeHUH XUMHUM TNPOUCXOAUT (PopMUpPOBaHME 3HAHUN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
JEATETLHOCTH YEI0BEKA U KAK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3aaya
y4eOHOTO TIPEeMETa COCTOUT B ()OPMHUPOBAHUN CHCTEMbl XMMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETUUECKUX MOJTOKEHUN, JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, S3bIka HAyKd, B MPUOOIICHUH K



HAay4YHBIM METOJaM IO3HAHUA MPU U3YYEHUU BEIIECTB U XUMHYECKUX PEAKIUH, B
(dbopMHpPOBaHUY U PA3BUTHH MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO03HABATENIbHON M y4eOHO-UCCIIEI0BATEIbCKON JE€ATEIbHOCTH, OCBOCHUU MPABUII
0e30macHOro o0panieHus ¢ BeleCTBAMH B TIOBCETHEBHOM KU3HU.

[Ipn u3yyeHun XMMHHM Ha YPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUsl Ba)KHOE
3HauYEHHE MPUOOPEITH TaKue IeNH, KaK:

— (opMuUpOBaHHE MHTEIUIEKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PEIIEHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

—  HaIlpaBJICHHOCTb OOy4YeHHMs Ha CHCTEMaTHYeCKoe MpuoOLIeHHe
oOydJaronmxcsi K CaMOCTOATENbHON IM03HABATEIIbHON JIEATEIbHOCTH, HAy4YHBIM
METO/IaM TMO3HaHUs, (GOPMUPYIOUIUM MOTHBALMIO U PA3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIONMUX MPUOOPETEHUIO 00YJarOIITUMUCS
OMbITa Pa3HOOOPa3HOW MAESITEIbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJOB ACSITEIbHOCTH;

— ¢opmupoBaHue 00Omel (YHKIMOHATBHOW M €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE YMEHUNU OOBACHITH U OICHUBATH SIBICHUS
OKPY>KaIOIIeT0 MHpA, UCIOJIb3ys 3HAHUS WM OIBIT, MOJYYEHHbIE MPU HU3YUYEHUU
XUMUH, TIPUMEHSTH UX MPU PEIICHUU TPOOJIeM B TOBCEIHEBHOM KU3HU U TPYI0BOM
NEeSATENbHOCTH;

— (QopmupoBanue y o0O0yyarommxcs TyMaHUCTHUYECKHX OTHOIICHUH,
MOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH HKOJIOTHYECKU
1[EJ1eCO00pa3HOro TMOBENEHUS B OBITY M TPYJOBOM JESITEIBHOCTH B IIEJISIX
COXpaHEHHUS CBOETO 3I0POBbS M OKPYKAKOLIEU ITPUPOTHON CPEIbL;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOEHHMS OOIEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HAIpaBJIEHHOCTU AAJbHEHIIEro
00yueHus.

OO61iee 4nciio YacoB, OTBEAEHHBIX IS U3YUEHUS] XUMUU Ha YPOBHE OCHOBHOTO
obmiero obOpasoBanumsi, coctaBisieT 136 wacoB: B 8 kimacce — 68 gacoB (2 daca B
HEeJEeN0), B 9 kimacce — 68 yacoB (2 yaca B HEJIENIO).



COJEPXKXAHUME OBYUYEHUA

8 KUIACC

IlepBoHaYAIbLHBIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XUMHUM B )KM3HHM YEJIOBEKAa. XUMHUS B CUCTEME HAyK.
Tena u BemecTBa. PU3NUYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOMax Mo3HaHWS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CnocoOslI pazaeneHust cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢popmyiia. BareHTHOCT, aTOMOB XMMHUUYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCHUTENbHAS aTOMHasg Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHasi Macca. MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COEIUHEHUH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMOCBsI3b KOIMYECTBA,
Macchl M 4YHCJIA CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUHN.

Du3nuecKrue U XUMUYECKHUE SIBJICHUSI. XUMHUUECKas peakius U €€ MpUu3HaKH.
3aK0H COXpaHEHHsSI MacChl BEIIECTB. XMMHUYECKHE ypaBHeHUs. Kiaccuduxarus
XUMUYECKUX peaKIuil (COeTUHEHNs, Pa3I0KEHUs, 3aMEIIIeHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOU MOCY0M, mpaBujiaMu pabOThl B Ja0OpaTOpuu U
npuéMaMu oOpallleHus ¢ JIa0OpaTOPHBIM OOOPY/IOBAHUEM, U3YUYEHUE U OMHCAHUE
¢bu3nueckux CBOMCTB 0O0pa3l0OB HEOPTaHMYECKUX BEIIECTB, HaOIIOJCHUE
busnueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCALUS BOJbI) U XUMHUYECKHX (FOpPEHHE CBEUH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICUCTBUE Meja ¢ KUCJIOTOM) sIBIEHUM, HAOII0IEHUE U
ONHUCAaHHUE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pasiioxKeHUe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3jioKeHHUE THAPOKCHUIA
menu (I1) mpu HarpeBanum, B3auMoJieiCTBHUE kele3a ¢ pacTBopoM coiu meau (II),
U3YUYEHHUE CIIOCOOOB pa3feiCHUs] CMECEH: ¢ MOMOIIbI0 MarHuta, (pUiIbTPOBaHUE,
BEITIAPUBAHUE, NUCTHLISAINSA, XpoMaTorpadusi, MpOBEJCHNUE OYUCTKH TTOBAPEHHON
comv, HaONIOJEHWE W  ONUCaHWE  pEe3yJbTAaTOB  MPOBEJCHHS  OTbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJIENEH MOJIEKYJI
(IIapOCTEePHKHEBBIX).

BaxHeillne npeacTaBuTe/Id HEOPraHM4YeCKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kucinopoa — 31€MEHT U MPOCTOE
BemiecTBO. Haxoknenue kucimopoma B mpupoie, (GU3MUYECKHE W XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuapl. [lpumenenne kucimopona. CrocoObl
MOJIyYeHUs] KHUCIIOpoJa B Ja0OpaTopud M MOpOMbIIUIEHHOCTH. Kpyrosopor
KHCJIopoaa B ipupojie. O30H — ajuioTponHas MOJAU(PUKAIIS KUCIOPOa.



TernoBoit 3hdekT XUMHUECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojlb U METaH. 3arps3HCHHE
BO3/lyXa, YCWICHHE TapHUKOBOro 3¢ dexra, pa3pyieHne 030HOBOTO CIIOS.

Bonopon — anemenT u npoctoe BemecTBo. Haxoxaenne Bogopoaa B mpupoe,
busnueckre u XUMUIECKHUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI oayueHus. Kuciaotsr
Y COJIH.

Monsipablii 00bEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPABHCHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bojga kak pactBoputTenb. PacTBOpBHI.
HacepimieHHble ¥ HEHaCBIIIEHHBIE PACTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji1 BElIeCTBa B pacTBOpe. XMMHUECKHUE CBOMCTBA BOJbI. OCHOBAHUS.
Ponp pactBOpoB B npupoze U B )KU3HH 4yesioBeka. KpyroBopor BoAbl B MPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanuss neopranmdeckux coenudeHuid. Oxcunbl. Knaccudukanms
OKCHJIOB:  cojieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyromue. Homenkmarypa oxcuzoB. Duzmdeckne U XUMUYECKHE
CBOKCTBA OKCHUJIOB. [lomydeHune okcuaoB.

OcHoBanusa. Knaccudukanuss ocCHOBaHUM: IIEIOYM M HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHMil. PU3NYECKHE W XMUMHUYECKHE CBOMCTBA
ocHoBaHuu. [losryueHrne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. @usnyeckue u
XHMHUYECKHEe cBoMcTBa KucioT. Psan aktuBHocTM MertayuioB H. H. bekerosa.
[TomyyeHnue KUCIOT.

Conn. Homenkiatypa coneil. @uznueckrue U XMMUYECKUE CBOMCTBA COJIEH.
[Tomyuenue coiei.

I'eneTnueckas CBI3b MEXAY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHIA.

Xumuueckuii IKcnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEPKaHUs KUCIOpOoAa B BO3yX€, ITOIYyYCHHUE,
coOupanue, pacno3HAaBaHWE M U3YYCHHUE CBOWCTB KHUCJIOpOaa, HAOI0IeHNE
B3aUMOJCHCTBUSL BEIIECTB C KUCIOPOAOM H YCIOBUS BO3HUKHOBCHUS U
peKpalieHus ropeHus (rmoxapa), 03HakOMJIEHUE ¢ 00pa3iaMu OKCUJIOB U ONTMCAHKE
UX CBOWCTB, IMOJy4YEHUE, COOMpaHHE, pAcClNO3HABAHME W HW3YUYEHUE CBOICTB
BOJI0poJia (ropeHue), B3aumo/ieiictue Bogopoaa ¢ okcuaom meau (II) (BozmoxHo
UCIIOJIb30BAaHUE BUIEOMATEPUATIOB), HAOIIOACHIE 00PA3I[0B BEMIECTB KOJIMUYESCTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pPAcCTBOPEHMs BEIIECTB C Pa3IMYHON
PacCTBOPUMOCTBIO, NPUTOTOBJICHUE PACTBOPOB C ONMPENEIEHHOW MACCOBOM JOJEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJBI C METa/NIaMU (HATPUEM H
KaJbllieM) (BO3MOKHO UCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), HCCJIEAOBAHUE
00pa3iioB HEOPTraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHIE U3MEHEHUS
OKpacKH MHANKATOPOB B paCTBOPAX KUCIOT U LIEI0YEH, U3YUEHHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pacTBopom cepHOI KUCIOTHI, KHCIOT C METaJlJIaMH, PeaKiui
HEWTpaau3aluy, NOJYyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO
MeTajijia IpyTruM U3 pacTBOPA COJIM, PELICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 10 TEME
«BakHeHIme KIacchl HEOPTraHUYECKUX COEAUHEHNID).

Ilepuoanuyecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
yiemenToB JI. NU. MengeneeBa. CtpoeHue aroMoB. XHUMHYECKasi CBSA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble MOMBITKM KiAacCU(PUKAUMKA XUMHYECKHX 3JeMeHTOB. [lonstue o
IpyINIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE M IIEJOYHO3EMENIbHBIE METAJLIBI,
raJIoreHbl, THEPTHBIE Ia3bl). DJIEMEHTbI, KOTOpbIe 00pa3yloT aM(POTEpPHbIE OKCUIbI
U TUAPOKCHUJIBI.

[leprnonnueckuit 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. Menneneera. KopoTkonepuoanas u nnunHonepuoanas ¢hpopmsl [lepuoauueckoit
cucreMbl xumuueckux sneMeHToB . M. MenpeneeBa. Ilepuoasl u rpynmsl.
Du3n4eCKnUi CMBICII IOPAIKOBOTO HOMEPA, HOMEPOB IIEPUOJIA U IPYIIIILI 3JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siaep. M3otonbl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JIOYEK AaTOMOB TMepBbIX 20 XUMHUYECKHX DJIEMEHTOB
Ilepnogmueckonn cucremnl [[. M. MenneneeBa. XapakTepuCcTUKa XHMHYECKOIO
AJIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUSl paJnyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METAIUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyMIaM U Nepruoaam.

3nauenue [lepnoanueckoro 3axkoHa u [lepruoauyeckoi CUCTEMBI XUMUYECKUX
JJIEMEHTOB I pa3BUTHs Haykh M npaktuku. . M. MenneneeB — yd€Hbli H
rpa)K1aHWH.

Xumuueckas cBsizb. KoBasieHTHas (ToJjisipHass M HEMOJSIpHAs) CBS3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okuciieHus.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIpoueccsl okucaeHUs U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAUIOB U HEMETAUIOB, B3aUMOJEHCTBUE
TUAPOKCUIA [HMHKA C pPACTBOPAMHU KHUCJIOT M UIENOYEH, NPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCINUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakiuu pa3ioKeHUs, COCAUHEHUS).

Mescnpeomemmnuie ceasu

Peasmzannst MeXNpeIMETHBIX CBSI3€M NMpPHU W3YyYEHUM XHMHUU B 8 Kiacce
OCYLIECTBJISIETCS 4YEpe3 HCIOJIb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
NOHATHUM, TAK W MOHATHUM, SBISIONIUXCS CHUCTEMHBIMU JUISl OTAEJIBHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO0mre ecTeCTBEeHHO-HAYUYHBIE MOHSATHSA: HAYYHBIH (PakKT, TUIIOTE3a, TEOPUs,
3aKOH, aHaJu3, CHUHTE3, KiIaccuukanus, TMepuoJAUYHOCTh, HaOIIOICHHE,
AKCIEPUMEHT, MOJICIMPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®duznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsj, BEHIECTBO, TEJIO, 00BEM,
arperaTHoO€ COCTOSIHME€ BEIIeCTBa, ra3, (U3UYECKHUE BEIUYMHBI, €IUHUIIBI
U3MEpEHHUs, KOCMOC, TUIaHEeThI, 3B€3/1b1, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPOIbL, TIOJIE3HbIE
HCKOIIa€MbI€, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BelecTBO U XUMHYeCKasi peaKkmusi

[Iepnonnueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOICTB
XUMHUYECKHUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KNS, KANbIUA U UX COEAUHEHUM
B COOTBETCTBUM C TMOJIOKEHUEM »3JIeMEHTOB B Ilepuonnueckoil cucreme u
CTPOCHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XUMHUYECKOM CBSI3H. THIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U
BHJIa XUMHYECKOM CBSI3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYECKUX
COCMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanys XuMuueckux peakiuii Mo pa3IunyHbIM MpU3HaAKaM (110 YUCITY
¥ COCTaBy YYacCTBYIOIIMX B pEAKIMH BEUIECTB, MO TeIuioBOMYy 3¢ deKTy, 1Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XUMHUYECKHX IJIEMEHTOB, IO 0OpPaTUMOCTH, IO
Y4acTHUIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKINHU, TEPMOXUMHUYECKUE
ypaBHEHHUSI.

[Tonsitue o ckopoctn xuMuueckon peakiuu. [lonsitne 00 00paTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHsTHE 0 rOMOTe€HHBIX U TeTEepPOreHHBIX
peakuusx. [loustue o karanuse. [lonsTne o xumMuyeckoM paBHoBecuu. DakTopswl,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIMU M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIGKTPOHHBIM  OanaHc
OKUCIIUTEJIbHO-BOCCTAHOBUTEILHON  PEAKIIUH. CocraBieHue  ypaBHEHUU
OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi C  HCMHOJb30BAHUEM  METOJIa
3JIEKTPOHHOIO OanaHca.



Teopus 3NEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonel, annonsl. MexaHu3M AHCCOLMALMU BEIIECTB C PAa3JIMYHBIMH BUIAMH
XuMu4eckoi csizu. CteneHp Auccounanuu. CUIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakuuu nonHoro oomeHa. Y clioBUs MPOTEKaHUsI peaklMii HIOHHOTO 0OMEHa,
MOJIHBIE M COKpAallléHHbIE HMOHHBbIE YypaBHEHHs peakinuil. CBoiCcTBa KHUCIOT,
OCHOBAHMI U COJICH B CBETE MPEACTABICHUM 00 IJIEKTPOIUTUUECKON TUCCOIUALINN.
KauectBeHnHbie peakiinu Ha HOHBL. [IoHSATHE O TUIPOIU3E COJICH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHME C MOJEISIMUA KPHUCTAUIMYECKUX PEIIETOK HEOPTraHWYECKUX
BEIIECTB — METAJJIOB M HeMeTasioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HATpus), UCCIENOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JCUCTBUS PA3NMUYHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOAHOCTU
pPacTBOPOB BEUIECTB, MpoIlecca JUCCOLMALIMY KHCIIOT, IIeJI0UEH U cosel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHAJIOB), IMPOBEJECHHUE OIBITOB, HWILIIOCTPUPYIOMIMX
NpU3HAKK TPOTEKAaHMsI peakIuii HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BbIJICJICHUE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM (FOpEeHUe, pPEeaKUUu Ppas3IoKEeHUs,
COCIMHEHHMsI), PpAaClO3HABAHUE  HEOPraHWYECKHX  BEIIECTB C  I[OMOIIbIO
KAQ4EeCTBEHHBIX PEAKIMK HAa HOHBI, PEIIEHNUE KCIIEPUMEHTAIBHBIX 33/1a4.

HeMmeTaJibl U X COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKHe CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha MMpUMeEpE XJIopa (B3auMOAEICTBIE
C MeETaJulaMM, HEMETaJUIaMH, Menoyamu). Xiopooxopod. ConsHas KHUCIOTa,
XUMUYECKUE CBOMCTBa, MOJy4YeHUE, NpuUMEHeHue. JleiicTBue xiopa U
XJIOPOBOJIOPOJIa HA OPraHU3M YeJIOBeKa. BakHeHIne XJIOPUAbl U UX HAXOXKICHUE
B IIPUPOJE.

Ob6mrast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHune u (u3NyYecKue CBONCTBA
IIPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBOmOPO, CTpoeHHE, (PU3HUECKUE U
XUMHAYECKHE CBOMCTBA. OKCUABI CEPbl KAK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kuc0Ta, GPU3NYECKUE U XUMUYECKHE CBOWCTBA (00I1IMe KaK MpeICTaBUTeNs
KJlacca KHUCJIOT U crnenuduyeckue). XUMHUECKUE PEeakilfu, JeKallue B OCHOBE
IPOMBIIIEHHOTO CcHoco0a Mody4deHusi cepHOM KuciaoTel. [IpuMeHeHue cepHoi
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAaYeCTBEHHAs peakius Ha CyJab(aT-HOH.
Haxoxnenue ceppl m €€ COeAMHEHHWH B MNpUPOAE. XUMHUYECKOE 3arps3HCHHE
OKPY’KAaIOIIEH Cpenbl COECIMHEHHUSAMH cepbl (KHCIOTHBIE HOXKIHW, 3arps3HEHUE
BO3/lyXa U BOJOEMOB), CITIOCOOBI €r0 MPEIOTBPAILICHHUS.



OO6miast xapaktepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHMs. A30T, PAaCHpPOCTPAHEHHE B MPHUPOJIE,
dbu3uYecKkre U XUMUYecKe cBorcTBa. KpyroBopoT a3ora B mpupojie. AMMUAK, €ro
dbu3uYecKre U XUMUUECKHE CBOIMCTBA, MoJlydeHue u npumenenue. Coaum aMMOHMUS,
X pU3NUECKNEe U XMMUYECKHE CBOWCTBA, MpUMeHeHre. KadecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ TOoJydeHHe, (HU3UUYECKUEe M XUMHUYECKHe
cBOMcTBa (0OIIME Kak TMPEACTaBUTENS Kjacca KHUCIOT W crnenuduueckue).
Hcnonb3oBaHue HUTPATOB U COJICH aMMOHUS B KAUECTBE MUHEPATIbHBIX Y00pEHUI.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIE
JIOKIIM, 3arps3HEHUE BO3/yXa, MOYBBI W BOJOEMOB). Docdop, amIoTpomHbIe
moaudukanun docdopa, uzndeckue u xumuueckue cBorcta. Okcup docdopa
(V) u dochopHas kuciora, puznueckue U XUMHUYECKUE CBOMCTBA, MOJIyUEHUE.
Hcnons3oBanue pocharoB B KauecTBE MUHEPATIBHBIX YA0OPEHUH.

Ob6mras xapaktepuctuka 31aemMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIE CTENICHU OKUCIIEHUS. Y TJIEpO/1, AITIOTPOIHbIE MOTU(DUKAITNH,
pacnpocTpaHeHue B MpUpPOJE, PU3MUECKHe U XMMUYECKHE CBOMCTBAa. AncopOius.
KpyroBopot yriepona B mnpupoge. Oxcunbl yriepoaa, uxX (uU3MYECKUE U
XUMUYECKAE CBOWCTBA, [EHWCTBHE HA JKUBBIC OPTaHU3MBI, TOJIyYeHUE U
IpUMEHEHHE. DKOJOTHYECKHE MPoOJIeMbl, CBA3aHHbIE C OKcuaoMm yriuepoaa (IV),
TUNoTe3a TJIOO0ATBHOTO TMOTEIVICHUS KJIMMarta, MapHUKOBBIA 3(ddexT. YrompHas
KHCJIOTa U €€ coiii, MX (Pu3nuecKkue W XUMHUYECKHE CBOMCTBA, TMOJyY€HUE U
npuMeHenne. KauecTBeHHass peakuusi Ha KapOoHaT-MOHBL Mcnoap3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TIPOMBIIIJICHHOCTH M CETbCKOM XO3SUCTBE.

[TepBoHavasibHBIE MOHATHSA 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIMLEPUH, YKCYyCHAs! KUCIIOTA).
[TpupoaHble HMCTOYHUKU YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTHe 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHUPaAX, OCNIKaX, YIJIeBOIaX — U MX
polid B OKM3HM YeNOBeKa. MaTepualbHOE €IMHCTBO OpPTraHWYECKUX W
HEOPTraHUYECKUX COEIMHEHUM.

KpeMHuii, ero ¢usnyeckue W XHMHYCCKHE CBOHCTBA, TOJyYCHHUE U
npumeHeHue. CoennHeHns KpeMHMS B mpupoie. O0mue mpeacTaBieHust 00 OKCHIe
kpemHaus (IV) u xpemaueBoii kuciaoTe. CHIIMKATHI, UX HCIOJb30BaHHE B OBITY, B
IPOMBIIICHHOCTH. BaxkHeiue cTpouTeNnbHbIle MaTepuaibl: KepaMHKa, CTEKIIO,
IIEMEHT, OeToH, xene300eToH. I[lpobiembl ©€30MaCHOTO  UCIOJIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHOMN KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 0Opa3IOB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
IIPOBE/ICHUE KAYEeCTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHUE MPU3HAKOB



UX TPOTEKAHMsSI, OMBITHI, OTpaKalIue (PU3NYECKHUEe W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEJUHEHHH (BO3MOXKHO HCIIOIb30BAHUE BUACOMATEPUATIOB),
03HaKOMJIEHUE C 00pa3aMu XJIOPUIOB (FraJOTeHHI0B), O3HAKOMIICHHUE ¢ 00pa3iaMu
ceppl M €€ COEOUHEHUSMH (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaAOJII0ICHHE TIpollecca OOYTIIMBAHUS caxapa MoJI IeWCTBHEM KOHIIEHTPUPOBAHHON
CEpHOMU KHUCIIOThI, U3YUECHUE XUMHUECKIX CBOMCTB pa30aBIEHHON CEPHON KUCIIOTHI,
IIPOBE/ICHNE KaueCTBEHHOW peaKIMu Ha CyJb(aT-uoH U HAOJI0IeHHE NTPU3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKMMHU CBOWCTBaMH a3oTa, ¢ochopa U X
COeMHEHMH (BO3MOXKHO MCIIOIB30BAHUE BUCOMATEPHATIOB), 00pa3liaMu a30THBIX
u GochopHbIX yaoOpeHui, moydeHne, COOMpanne, paclio3HaBaHUE U U3y4YEHUE
CBOMCTB aMMHaka, MPOBEJACHUE KAUECTBEHHBIX pEaKlUuii Ha HOH aMMOHUS U
dochaT-uOH W HU3yuEHHUE TNPU3HAKOB MX MPOTEKAHHUs, B3aUMOJEHCTBUE
KOHLUEHTPUPOBAHHONW a30THOW KHUCJIOTBI C MEAbI0 (BO3MOYKHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), M3Yy4YCHUE MOJIEJIEH KPUCTAUIMUYECKUX PEIETOK aimasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJCOPOIUMU PaCTBOPEHHBIX
BELIECTB AKTHUBUPOBAHHBIM YIIEM U YCTPOMCTBOM MPOTUBOTasza, IOJIyUYEHUE,
coOupaHue, paclio3HaBaAHUE U HM3YUYEHUE CBOMCTB YTIEKHUCIIOIO rasza, MpoBeJIECHUE
KAUueCTBEHHBIX PEaKIMii HA KapOOHAT M CUJIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB UX
NPOTEKaHMs, O3HAKOMJIEHWE C MPOAYKUMEH CUIMKATHOW MPOMBIILIEHHOCTH,
pelIeHre SKCIEePUMEHTANBHBIX 3ajad Mo TeMe «BakHelilue HeMeTayuibl U UX
COCIMHEHHUSI.

MeTa/ibl 4 MX COeIMHEHU S

OO0mast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHus B llepmogmueckor cucreme xumuuyeckux snemeHtoB [, .
MenneneeBa u ctpoeHus atomoB. CTpoeHHre MeTauioB. Metanieckas CBsi3b U
METa/NINYecKasl  KpUCTANIMYECKass  pemérka.  DJIEKTPOXMMUYECKHH  psl
HanpspKeHU MeTaioB. OU3NYecKue U XUMUYECKHUE CBOMCTBA MeTayioB. OOmue
CHocoObl Mody4yeHus: MeTauioB. lIoHATHE O KOpPpO3MH METauIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOoppo3uu. CIiiaBsl (CTallb, YyT'YH, TIOPATIOMUHHMN, OpOH32)
U UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[lenounble MeTalIbl: MosnoxeHue B lleproguueckoil cucreMe XUMUYECKUX
snemeHTOB JI. 1. MenpaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXKJICHUE B MPUPOJE.
du3nyuecKkre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUIbI U
TUAPOKCUIIBI HATpUs W Kanusa. [IpuMeHeHue WIeNOYHBIX METAIOB M HX
COEIMHEHUM.

[[lenouyno3eMenbHble METaJUIbl MAarHuii W KalbLUMH: IIOJIOXKEHHE B
Ilepnognueckoi cucreme xuMmuueckux 3ieMeHToB [[. 1. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B Ipupojie. PU3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus



u Kanplus. BakHeillume coeauHeHUs Kaiablus (OKCUI, THIPOKCHUI, COJH).
JK&cTroCTh BOJIBI M CTIOCOOBI €€ yCTpaHEHUHI.

AJIIOMUHUN: TI0J1I0)KeHUE B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aToMa, HaxOKICHHE B mpupone. Pu3nvecKkue u
XUMHYECKHE CBOMCTBA aTIOMHHHUSA. AM(POTEPHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
AJTIOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucreme XMMUYECKUX 3J1€MEHTOB /1.
N. MenpgeneeBa, CTpoeHME aToMa, HaxoXKAeHUE B Ipupone. Dusnyeckue u
XUMHYECKUE CBOMCTBA kene3a. OKCUIbl, TUAPOKCU bl U conn xkenesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOTy4YCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oO0pa3llaMd METAUIOB U CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBAaMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KaJIbllUsI WM HATpusi C BOJIOM (BO3MOXKHO MCIIOJIBL30BAaHME BHJICOMATEPUAIIOB),
MCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIbI, IIpOIECCa TOPEHUS Kejle3a B KUCIOPOJIe
(BO3MOXKHO  HCMOJIb30BAHWE  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEaKIMi HAa MOHBI: MarHus, KaJablMs, aTFOMUHUS, ITMHKA, *Kemne3a (1)
u xenesa (III), menu (II), HaOmromeHWE W ONMHCaHWE IIPOIICCCOB OKpAITHBAHUS
MJaMEHM WOHAMM HATpUsl, Kajdud U Kalblusi (BO3MOXXHO HCHOJIb30BaHUE
BUJICOMATEPUAJIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHIA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3aj1a4d Mo TeMe «BakHeume
METAJIJIbl U KX COCTUHEHUSD).

XuMHuS M OKPYKAOLIAA cpeaa

BemecrBa u Marepuanbl B MOBCEAHEBHOM >XM3HU 4esoBeKa. be3omnacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMHUUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTaxX U OTPABIICHUSAX.

XUMUYECKOE 3arps3HEHHE OKpYKaroulehd cpeibl (MpeaenabHasi J0MyCcTUMast
KOHIIeHTpaIus BemiecTs, aanee — [1/IK). Ponp xuMuu B permieHnn 3KoI0ruuecKux
npoOJieM.

Xumuueckuii IKCnepumenm:

u3yueHue oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJIOB, MOJIMMEPHBIC
MaTepualbl).

MesicnpedmemHnuwle ceazu

Peanuzanuss MeXnpeIMETHBIX CBSI3€M NpU M3YUYEHUM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS YE€pe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHSATHM, SBISIIOIINXCS CUCTEMHBIMU JJII OTJIEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O [UKJIA.



OOmiue ecTecTBEHHO-HAayuUHblE MOHATHSA: Hay4YHBIH (akT, TMIIOTE3a, 3aKOH,
TEOpus, AaHalu3, CHHTE3, KIacCupUKalusi, MEepUOJUYHOCTh, HaOIIOJCHHE,
OKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3 ek, TEXHOIOTUsI, MaTEPUAIIBI.

dusuka: matepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIHI,
PaZoOaKTUBHOCT, MOJIEKYJIa, ANEKTPUYECKUI 3aps, IIPOBOJHMKH,
MOJYTPOBOJTHUKHY,  AWDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUITMYECKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHULIBI W3MEPEHUs, KOCMUYECKOEe
IPOCTPAHCTBO, IJIaHEThI, 3BE3/1bI, COHIIE.

buonorus: ¢otocunTes, npixaHue, Ouocdepa, dKOCUCTEMA, MUHEpPAIbHBIE
yI0OpeHus, MUKPOJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, rugpochepa, MUHEpaIIbl, TOPHBIE TOPOAbI, IOJIE3HbIE
UCKOMaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS IPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JTOCTUTAIOTCS B XOJ¢ OOy4deHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COIIMOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TNPUHSITHIMU B
oOlecTBe MpaBWJIaMU M HOPMaMH TIOBEICHHS U CIIOCOOCTBYIOT TpoIleccaM
CaMOTIO3HAHUS1, CAMOPA3BUTHUS U COIIMAIM3AIMN O0YHArOITXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXarOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCA  CHCTEMON TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAUA W
paclIMpeHre OMbITa AeSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpHOTHYECKOT0 BOCIMTAHUA:

LEHHOCTHOT'O OTHOULIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJEIuI0, TOHUMAaHUSI 3HAYCHUS XUMHUUYECKON HAyKu B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HMHQOpmMaiuenn o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax U NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX ACSITEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHON JESATEIbHOCTH TNPU BBIMOJHEHUHU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ay, BBIMOJHEHUM XUMHUYECKHX SKCIEPUMEHTOB,
CO3/ITaHUH YUYE€OHBIX ITPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAaHUIO U B3aUMOTIOMOIIU
B MPOIIECCE ITOM yueOHOM e TENHPHOCTH, TOTOBHOCTH OIIEHUBATH CBOE MOBEICHUE
U TOCTYIIKM CBOMX TOBApHILEH C MO3ULIMKA HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4ETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakiivH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTaBIISIOLIUE
OCHOBY JJI TTOHUMaHUs CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHbIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJHMMBIC IS OOBSACHCHHUS HAOJIOJaeMBbIX IPOIECCOB M SIBIICHHM,
M03HABATENbHON, MH(DOPMAIMOHHOW M YHUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOMU



JUTEPATYpPOr, JIOCTYNMHBIMA TEXHUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JIHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIEN0BATEIbCKON
JeSTETPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIILIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbS:

OCO3HAaHMWE ILEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIEACTBUU H
HEMPUATUE BPEIHBIX MPUBBIYCK (YHOTPEOICHHS aIKOTOMs1, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuid 0€30MacHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3IndyHOTO PO,
YBaXKEHHE K TPYAY U pe3yJibTaTaM TPYJI0BOU AESATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHHUS  TPEAMETHBIX  3HAHMM 10  XHWMHH, OCO3HAaHHBIH  BBIOOD
WHJVMBUAYaJIbHOU TPAECKTOPUHU MPOJIOIKEHUST 00pa30oBaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOMIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTHPOBATHCS B TPOeCCUOHATILHON cpeie;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKH 11eJI€CO000pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHMMAaHUE IIEHHOCTH 3/I0POBOTO U
Oe3omacHOro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3UYECKOMY M TICUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTH COOJIIOJACHUS
paBuUJ1 0€30MMaCHOTO MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAOIINX 300POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMSI, MOJy4YaeMble MPU U3YUYECHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOIHON CPENON, ISl TOBBILLICHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJbTYphl, OCO3HAaHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMMH,
3KOJIOTUYECKOTr0 MBIIIJICHHS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIILHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe wmeranpeAMETHBIX pe3yJbTATOB BBIACISIIOT 3HAYUMBbIC JJIsS
dbopMupOBaHUS MUPOBO33PEHUSI OOIIICHAYYHBIC MOHATHS (3aKOH, TEOPUS, IPUHITUII,
runoTe3a, (Qakr, cucrteMa, MpPOIECC, OKCHEPUMEHT U JPYyroe.), KOTOpbIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITHX MPEIMETOB (OPMHUPOBATH MPEJICTABICHUE O IIEJIOCTHOM



HAy4YHOW KapTHHE MHUpa, U YHUBEpCaJIbHbIC YueOHbIE JeHCTBUs (ITI03HABATEIIbHBIC,
KOMMYHHUKAaTHUBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecrednuBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIEe 1eHCTBUS

Ba3oBble Jijoruueckue AeiicTBUA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJIEHUSI TPH OCBOCHUH
3HAHUN: PACKPBIBATH CMBICI XUMUYECKUX TMOHATUM (BBIACISATHL UX XapaKTEPHBIC
NpPU3HAKH, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU TMOHSTUSIMH), UCHOJIb30BAThH
MOHATHS JI1 OOBSICHEHUS OTJICIbHBIX (PAKTOB U SIBIICHHH, BRIOWPATh OCHOBAHUS U
KpUTEPUH JUIS KIacCU(PHUKAIIMU XUMHYECKUX BEIIECTB M XUMHUUYECKUX PEaAKIIUH,
yCTaHaBJIMBaTh MPUUYUHHO-CIIECICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0O aHAJIOTUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUCHUS

yMEHHE TPUMEHSATh B IIpOIlECCe IO3HAHMS TOHATHSA (TIpeAMETHBIE |
MeTanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTaBICHUS —
XUMUYECKAN 3HAK (CUMBOJ JJEMEHTa), XWMHYecKas ¢opMyna W ypaBHEHUE
XUMHYECKON peakly — MPHU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEIACTABICHUN BBISIBIATH M XapPaKTEPHU30BATh CYILECTBCHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECCKUX PEAKIIUM,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYHMHHO-CJIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHMS B U3yUaEeMbIX MIPOIIECCAX U SIBIICHUSX.

ba3oBble uccieaoBarTe/IbCKHE AeiiCTBUSA:

YMEHHUE MCIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4ECTBE MHCTPYMEHTA
MO3HAHMS, a TAK)KE B KAYECTBE OCHOBBI 151 (POPMHUPOBAHUS TUIIOTE3HI IO TIPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

IPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OPraHU3AIMd W IPOBEIACHUIO
YYCHUYECKUX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIHIO
pPa3JIMUHBIX BUJIOB U ()OPM IPEACTaBICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIIEHUBATh MNPOTHUBOPEUMBYIO U
HEJI0CTOBEPHYIO HH(MOPMAITHIO;



YMEHHE MPUMEHITh Pa3InyHble METOJbl U 3alpOoChl MPU MOHUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX i BBIMOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J]a4 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONBbITA B
00JaCTH  MCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHHUE KYJbTYpPOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJIbHYIO (OpMY MpecTaBIeHUsT HHGOPMAIINH U
WUIIOCTPUPOBATh PpEIIaeMble 33Ja4d HECIOXKHBIMU CXEMaMH, JuarpammaMu,
apyrumu ¢popmamu rpadvki 1 MX KOMOMHALUAMY;

YMEHHE WCIOJb30BaTh U AaHAIU3UPOBAaThb B Ipolecce Y4YeOHOH W
UCCIIEJIOBATEIbCKOM N1eATEIbHOCTH UHPOPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HA COCTOSIHME OKpYKalolehd MNpUpOaHON
Cpelpbl.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHA:

YMEHHSI 33]]aBaTh BOMPOCHI (B X0/€ uanora u (Wim) JMCKYyCCUM) MO CYIIECTBY
oOcyxgaeMoil  Tembl, (POPMYJIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1auu;

YMEHUSI  NPEJCTaBIATh  NOJYYEHHbIE  pPe3yJbTaThbl  IO3HABATEIbHOU
NEATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MpPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1ab0opaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOIro COTPYJHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
NO3HABATENIbHOM M MCCIIEIOBATEIbCKOM  AESATENbHOCTH  MPU  PELIECHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3unuil (00cyxaeHusi, oOMeH MHEHHSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JICHCTBUM, OIpEICICHUEe KPUTEPUEB IO OLIEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHHUE CAaMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BRIOUpaTh Hanbosee d3(pPeKTUBHBIC CIIOCOOBI pelieHUs] YUeOHbIX U
NO3HABATENBHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBJISTh WIM KOPPEKTUPOBATH
NPEIVIOKEHHBIA ATOPUTM JIEUCTBUM TIPH BBINOJHEHUM 3aJaHUM C Y4YETOM
IOJTyY€HHUs] HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMsIX,
OIICHUBATh COOTBETCTBUE TIOJIYUYEHHOTO pe3yibTaTa 3asBICHHOW IIeJId, YMEHHUE
UCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

IMNPEJMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yJdbTaTOB IO OCBOCHHUIO 0053aTEIHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepaibHOM pabodeil mporpaMMoHu,
BBIJICNIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIE€ 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUM, BHABl JIESITEJIBHOCTH MO TIOJYYEHUIO HOBOTO 3HAHHUS, €ro
UHTEPHpETaluU, TPeoOPa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX YUECOHBIX U HOBBIX
CUTyaIUsX.

K xonny oOyuenus B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PACKpBIBATh CMBICI OCHOBHBIX XHMHMUYECKHX TMOHSITHI: aToM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIECTBO, CMEChH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENbHAS aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJ], KHCJIOTa, OCHOBAaHME, COJIb, AJIEKTPOOTPUIIATEILHOCTh, CTEIEHb
OKHUCJIEHUS, XMMHUYECKas peakuus, Kilaccupukanus peakluil: peakiuu
COCIMHEHMSI, PEAKIHMH pa3JIOKEHUs, pEaKIUH 3aMEUIeHUs, peaKluu
o0MeHa, PK30- ¥ SHJIOTECPMHUCCKHE PEAKIINH, TEIII0BON A((EKT peakium,
SJIpO aTOMa, SJIEKTPOHHBIN CJIO0M aToMa, aTOMHas OpOUTalb, pauyCc aToMa,
XUMHUYECKasi CBs3b, MOJSPHAS M HEMOJIApHAs KOBAJCHTHAsl CBA3b, MOHHAsS
CBA3b, MOH, KAaTHMOH, AaHUOH, pAacTBOpP, MaccoBas JOJs BellecTBa
(mpolieHTHAs! KOHILICHTPAIKs) B paCTBOPE;

* WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHSITHUH H
OPUMEHSTH ATH MOHATHSI IPY OMTMCAHUU BEUIECTB U UX MPEBPaIICHUI;

* HCIOJI30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBleHUs (PopMyI
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpEACNSITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAIICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIACCy COEIWHEHUU IO
dbopmyiaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHass M HOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpeiBath cmbica [lepuogmueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTU CBOICTB
XUMHUYECKUX DJIEMEHTOB OT WX TojioxkeHus B Ilepuoaudeckoil cucrteme,
3aKOHOB COXpPAHEHHUs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOrajpo;

e ONWCHIBATh M XapakTepu3oBaTh Tabmuunyio (opmy Ilepuoamaeckoit
CHUCTEMbl XHMMYECKHX DJJEMEHTOB: pa3iNyaTh T[OHATUA «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIME TEPHOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabmuue «llepuoguueckass cucrtema Xxumudeckux »siemeHToB [ U.
MenneneeBay € YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, o0Ilee YUCIO IEKTPOHOB
U pacrpeesieHle UX MO0 3JIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (0 YUCIAy U COCTaBy YYAcCTBYIOIIMX B pEaKLUU
BEIIECTB, M0 TeIUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKasi ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOTrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IPOTEKAaHUS XUMUYECKHX IPEBpAILCHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO0 [IOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyJe COEIUHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOJUTH PACUETHI 10 YPABHEHHUIO
XAMHUYECKOU PEAKIINU;

IIPUMEHSTh OCHOBHBIE OIEPALMM MBICIUTEIBHON NEATEIBHOCTH — aHaIU3
U CHUHTE3, CpaBHEHHE, 0000IeHHe, CUCTeMaTU3aluIo, KiIaccu(ukaiuio,
BBISIBJICHUE MPUYMHHO-CIEJACTBEHHBIX CBSI3€M — /I U3Y4YEHHUS CBOWCTB
BEIIECTB M XHMHYECKMX pEaKIUil, ECTECTBEHHO-HAYYHbIE METOJbI
NMO3HAHUA — HAONIOJEHHE, M3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIH);

CJIe10BaTh MPaBUIJIaM MOJIb30BAHUS XUMUYECKOM MOCY 101 U 1a00paTOPHBIM
obopymoBaHueM, a TakKe IMpaBuiaaM oOOpalieHusi ¢ BEIECTBAMH B
COOTBETCTBUM C HHCTPYKUMSIMHM [0 BBIIIOJHEHUIO J1ab0paTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYUYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BolopoJia M KHCIIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OMPENEIEHHOM
MacCOBOM J0JIEM PACTBOPEHHOIO BEIECTBA, IUIAHUPOBATh M INPOBOJUTH
XUMUYECKHE SKCHEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C MOMOIIBI0 MHAUKATOPOB (JIAKMYC, (peHONPTaTenH, METUIOPAHK
U Jpyrue).

K xoHIy 00ydeHus B 9 kj1acce npeIMETHbBIE PE3ybTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKHUX NOHATHNA: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIIOKHOE BEUIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJIEHUS, XUMUYECKas peaKUusi, XUMUYECKasl CBA3b, TEIIOBOU 3P (eKT
peakuud, MOJb, MOJSIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAsT IUCCOLMALUA, PEAKLHUH HOHHOIO
oOMeHa, KaTaqu3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMblE U



HeoOpaTUMBbIE pEaKIUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE, aJUIOTPOIU,
aM(OTEepHOCTb, XUMUYECKast CBSI3b (koBaJieHTHAsI, MOHHAs,
METAJUTUYECKAs ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3US METAILIIOB, CILIABBI,
CKOpPOCTh XMMHUYECKOW pEeaKIUH, MPEAEIbHO AOMYCTUMAasi KOHIIEHTpaIus
ITJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TOHSATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHHUII;
WCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY JJIS COCTaBJIICHHS (HOPMYT
BEILIECTB U YPABHCHUN XMMHUYECKUX PEAKIIUN;

ONPEACIIATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMHUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAs, METAJUIMYEeCKasi) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsij MOHA MO0 XUMHUUYECKOU (opmMmyJie, XapakTep Cpelbl B
BOJHBIX PAacCTBOPAX HEOPraHWYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cmbica Ilepuogmueckoro 3akona [[. M. MeHneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
tabmunyio Gopmy Ilepuoanueckoil cUCTeMbl XMMHUYECKHUX SJIEMEHTOB:
paznyuath MOHATHS «rjaBHas mnoiarpynmna (A-rpynmna)y U «modouyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaYEHUS, KOTOPHIE UMEIOTCS B IEPUOANUECKON TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTHUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB H
3apan  sApa, oOIIee YHCI0 JJIEKTPOHOB U pACHpEEeNieHHEe WX T10
AJIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpejenax MallbIX NMEepUoJO0B U
[JIABHBIX MOJArPYIH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy UM COCTaBy YYacCTBYIOLIUX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHUIO CTEMEHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) O0MME W CrenuPuUecKue XUMHYECKUE
CBOWCTBAa NPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPKAAsl OIKMCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOM JHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIUI HOHHOTO



oOMeHa, ypaBHEHHUs peaKlHil, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIeCTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ITHX PEaKIIni;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAHUS XWMUYECKHX TMPEBpPALIEHUNH B pPa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO JJeMeHTa 1o (OopMysie COCIMHCHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B PACTBOPE, TPOBOUTH PACUETHI M0 YPABHEHUIO
XUMHUYECKOMN peaKInu;

coOJTr01aTh TIpaBuJIa MOJIb30BAHMS XUMUYECKON TTOCYI0M B Ja00paTOPHBIM
o0OpyJOoBaHMEM, a TakkKe TMpaBuja OOpallleHUsT C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIIMSIMH TI0 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB IO TIOJYYSHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yTJIeKUCIIOoro ras3a);

MIPOBOIUTH PEAKITUH, TOATBEPIKIAIOIINE KaUeCTBEHHBIN COCTAB Pa3TUIHBIX
BEIIECTB. PACMO3HABATH OMBITHBIM IyTEM XJIOpUI-, OPOMHI-, WOIUI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THIPOKCHI-UOHBI, KaTHOHBI
aMMOHMSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTraHUYCCKUX BEIICCTB;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIIBHON JEATSILHOCTH — aHAIIN3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEMAaTHU3aIio, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi W3Y4YEHHUs CBOWCTB BEIIECTB U
XUMHYECKUX PEAKIUi, €CTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HaOJIFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHNE, SKCIICPUMEHT (peajbHBIM M
MBICIICHHBI ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoandecTBO yacoB
Ne HaunmeHoBaHMe pa3ie/ioB DJIeKTpOHHbIe (LM (pPOBbIE)
Konrpoiasbusie | IlpakTnyeckue
n/n | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYeECKHE MOHATHSA
Xumust — BakHas o0J1acThb
€CTECTBO3HAHMS U
1.1 . 5 2 https://m.edsoo.rw/YNVIX660G
MPaKTUYECKOU
JIeSITEILHOCTH YEJ0BEKa
BemectBa 1 xXuMu4ueckue
1.2 Hl 15 1 https://m.edsoo.ru/ONNXR1VF0
peakuuu
Hroro o pazneny 20
Pa3znen 2. BaxxHeiinue npeacTaBuTe/ il HEOPraHUYeCKUX BellecTB
Bos3nyx. Kuciaopon.
2.1 Y POt 6 https://m.edsoo.ru/D5SBORTY30
ITonsarue 00 okcumax
Bonopoa. Ilonsrue o
2.2 AOPOA 8 1 https://m.edso00.ru/5D61JZ6PS
KHCJIOTaX M COJIIX
Bona. PactBoprl. Ilongarue
2.3 g P 5 1 1 https://m.edsoo.ru/M1315KIBM
00 OCHOBaHMAX
OCHOBHBIE KJIaCChI
2.4 HEOPraHUYECKUX 11 1 1 https://m.eds00.ru/0TSASMOWT
COCTMHEHUN
Hroro no pazneny 30

Paznen 3. [lepuoanueckuii 3axon u [lepuoaunyeckas cucrema xumudecknx 31eMeHToB [[. U. MenneneeBa. CtpoeHue



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

aTOMOB. XUMHYeCcKaa ¢BsA3b. OKUCINTEILHO-BOCCTAHOBHUTE/IbHbIE p€aKkuu

[Iepronnueckuii 3aKOH U
[Iepronnueckas cucrema
3.1 XAUMHUYECKHUX 3JIeMEHTOB /JI. 7
N. Menneneesa. Ctpoenue
aToma

https://m.edsoo.ru/TCBJIBVWEZ

XUMHUUYECKas CBA3b.

OKUCIUTEIHLHO-
3.2 8 2 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBHUTEJILHBIE
peakiu
Hroro no pazneny 15 https://m.edsoo.rut/LRY WBJPES
Pe3epBHOE Bpems 3 https://m.edsoo.ri/KQBD02J69

OBIIEE KOJIMYECTBO YACOB

[10 ITIPOT'PAMME 68 .



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KoanuecTBo 4acoB

Ne HaunmeHoBaHue pa3neiioB DJIeKTpOHHbIE (LH(pPOBbIE)
Kontpoasnbie | IlpakTuueckue
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Pa3jen 1. BemecTBo 1 XMMU4ecKHe peaKknuu
[ToBTOpEeHME U yriTyOneHue
1.1 3HAHUM OCHOBHBIX Pa3ieyioB 5 1 https://m.edsoo.ru/EQETUT35Z
Kypca 8 Kiacca
OcHOBHbIE 32aKOHOMEPHOCTHU
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
XUMUYECKUX PEAKITUN
DNEeKTPOIUTHYECKAS
1.3 nuccoryanys. XuMHU4ecKue 8 1 1 https://m.edsoo.ru/KODURS50VV
peaKkIu B pacTBOpax
Hroro no pazgeny 17
Pa3nen 2. HemeraJsIbl M MX cOeTUHEHUS
OO6mas xapakTeprucTUKa
2.1 XUMHUYECKHUX DJIEMEHTOB 4 1 https://m.edsoo.ru/ZTN1EF7001
VIIA-rpynnsl. I'anorenst
OO6m1as xapakTeprucTuka
XUMHUYECKHUX DIIEMEHTOB
2.2 . 6 https://m.edsoo.ru/P3DHMFB09
VIA-rpynmnsl. Cepa u e€
COEIUHEHHUS
OO6mras XxapakTepucTruKa
XUMHAYECKHUX DIIEMEHTOB
2.3 7 1 https://m.edso0.ru/VOXDOUX2S

VA-rpymmsl. A30T, pochop
U UX COCIMHCHHS



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S

OO61as xapakTepuCcTHKa
XMMHYECKHUX 3JIEMEHTOB

2.4 8 https://m.edso00.ru/JPJ200VIX
IVA-rpynnel. Yraepon u
KPEMHUI U UX COEAMHEHUS
Hroro no pazneny 25
Pa3gen 3. MeTaJIbI M BX COeIHHEHUS
3.1 OO6miue cBOMCTBA METANIOB 4 https://m.edsoo.ru/GHV2L6NJS
B .
3.2 RHCHIINE METAIITHL I HX 16 https://m.edsoo.r/EFKQWI9HZI
COCITMHEHUS
Hroro no pazneny 20
Pa3nes 4. Xumus u okpyskaomas cpeaa
B
4.1 CHIECTRA I MATCPUATE! B 3 https://m.edsoo.rt/TENBWEF7Y
KU3HU YeJIOBeKa
Hroro no pazneny 3
PesepBHOE BpeMst 3 https://m.edsoo.ru/FYSRY75R9
OBILEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME



https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoaunvecTBo yacos
Ne Hara DJIeKTpOHHbIe U poBbIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3y4eHusi | oOpa3zoBaTebHbIC peCypChl
padoThI padoTsbl
[Ipenmet xumuu. Ponp xumun B
1 JKA3HU yesnoBeka. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BEIECTBA
[TonsTHe 0 MeTO1axX MO3HAHUSA B
2 A 1 https://m.edso00.ru/9ZJAEW050
XUMHH
[IpakTrueckas padora Ne 1
«IIpaBuna paboTsI B
3 1a00paTopuu U MPUEMBI 1 https://m.edsoo.ru/LSEW4353D
oOparieHus ¢ 1abopaTOPHBIM
000pyI0BaHHEM)
YucTele BelecTBa U CMECH.
4 . 1 https://m.edsoo.ru/6TME2 1 FW§
CrniocoOslI pa3aenenus cmeceit
[IpakTuueckas pabora Ne 2
«Pa3genenue cmeceit (Ha
5 . 1 https://m.edsoo.ru/K3LSSMCRY
MpUMepe OYUCTKU OBAPEHHOM
COJIN)»
6 ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/BLS04WTBS
XUMUYECKUE dIIEMEHTHI. 3HAKH
7 (CMMBOJIBI) XUMUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
3JIEMEHTOB
[IpocTeie U cnoXHBIE BENIECTBA 1 https://m.edsoo.ru/DXJBSTI95
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 https://m.edsoo0.ru/IMOBJ3QZ5



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5

3aKO0H MOCTOSHCTBA COCTAaBa
BEIECTB. XUMUYECKas

10 https://m.edsoo.ru/IMC496FX6
(dbopmyna. BajJeHTHOCTh aTOMOB
XUMUYECKHUX HJIEMEHTOB
OTtHocuTeNnbHAsI aTOMHAs Macca.

11 OTHOCHUTENBHAS MOJICKYJISIpHAs https://m.edsoo.ru/PIZPCIMDX
Macca

12 Maccosast 701151 XUMHHECKOro https://m.edsoo.rt/GHV58QMVE
3J€MEHTA B COCTMHEHUH

13 Komauectso semectsa. Mor. https://m.eds00.ru/368UNL5Y?2
MonspHas macca

14 DusiHeckue it XuMHICCKie https://m.edsoo.rw/YZMSES6ATH
ABJICHUS. XUMHUYECKasl PeaKLUs
IIpu3Haku u ycioBus

15 MPOTEKAHUS XUMHYECKHUX https://m.edsoo.ru/N6DVNIKQ5
peakuuii
3aKOH COXpaHEHUsI MacChl

16 BeIlleCTB. XUMHUYCCKUE https://m.edsoo.ru/M8DS4IHVM
ypaBHEHUS
Brruncnenus koiandecrTsa,

17 MACeRT BetiecTsa 1o https://m.edsoo.r/LUY9U3EQE
YPaBHEHUSAM XUMUYECKHUX
peaxkuuii
Kaccudukamnmst XumMuaeckux

18 PEAKUHH (COCAHHEHH, https://m.edsoo.ru/L4807LAGB
pa3NoXKeHUs, 3aMELLEHUS,
oOMeHa)

19 M. B. JIoMOHOCOB — y4&HBIN- https://m.edsoo.ru/PIWARH3AB



https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB

sunukionequct. O0o0IeHe 1
cUCTEMaTU3alus 3HaHUH

20

KonrtponsHas padora Nel mo
TeMme «BelecTBa 1 XUMHUUECKHE
peaKuum»

https://m.edsoo.ru/ON62SNERU

21

Boznyx — cmech rasos. Coctas
Bo3ayxa. Kucinopon — anemeHt
u pocToe BeuiecTBo. O30H

https://m.edsoo.rt/XONONRNI1P

22

dusnueckre 1 XUMHYECKHE
CBOMCTBA KUCIIOpO/1a (peaKiuu
OKHCIIeHHs, Topenue). [TonsTre
00 okcumax

https://m.edsoo.ruw/FBS1JRKMB

23

CriocoObI oTyYeHust
KHCJIOpO/ia B JIAOOPATOPUH U
IPOMBIIIJICHHOCTH.
[Ipumenenue kucnopoaa

https://m.edsoo.ru/VIWB6A2RD

24

TenoBoii 3¢ pexT xumuueckon
peaKIyy, IOHATHE O
TEPMOXUMHUYECKOM YPaBHEHHH,
9K30- U SHJOTEPMUYECKUX
peaxkuusax

https://m.edsoo.ru/PNMKIJZHKX

25

Tomnuso (Hed Tk, yroiab u
MeTaH). 3arpsi3HEHHE BO3AyXa,
CHOCOOBI €ro NpeoTBpaIleHus

https://m.edsoo.ru/USNYSUUW?2

26

[Ipaxtuyeckast padora Ne 3 o
teme «[lonydyenue u cobupanue
KHCJIOPO/a, N3yYCHHE €T
CBOMCTB»

https://m.edsoo.ru/5516UHX3R



https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

Bonmopon — anemeHT u nmpocToe

27 BelecTBo. HaxoxxneHnue B https://m.edsoo.ru/WD392ACWB
IPUPOIE
duznueckue 1 XUMUYECKUE

28 CBOICTBa BOJOPO/IA. https://m.eds00.ru/0SZ28459R
[Ipumenenue Bogopoaa

29 IloHsaTHE 0 KHCIIOTaX U COIIX https://m.edsoo.ru/TMWNIV(C43
CrocoOsI ITOJIyYEeHHST BOIOPOaa

30 y AOPO https://m.edsoo.ru/CITOIUCIP
B JabopaTopuu
[IpaxTuyeckast padora Ne 4 o
teMme «llomyyeHue u coOupanue

31 y p https://m.edsoo.ru/SS3WAX33K
BOJIOPO/A, U3yUYCHUE €T0
CBOMCTBY»
Mo 1 00BEM Tra3oB. 3aK0

32 PPIPHBII ODBEM TAs0B " https://m.edsoo.ru/M3KSO1QDQ
ABoraapo
Brruncnenus o0béma,
KOJINYECTBA BEIECTBA rasa 1o

33 B https://m.eds00.r/MXGOY304M
€r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA WU 00BEMY
Breruucnenust 008MOB ra3oB 110

ABHEHUIO PEAaKIINH Ha OCHOBE

34 yp "p H . https://m.eds00.ru/9TQ8AXABY
3aKOHA 00BEMHBIX OTHOLIEHUH
rasoBs
dusnueckue U XUMHUUYECKUE

35 . https://m.edsoo.ru/7ZAOGFZK4R
CBOWCTBA BOJBI
Cocras ocHoBanuii. [Tonstue 00

36 https://m.edsoo.ri/IXB2W6IVL
WHIMKATOpax

37 Boga kak pacTBopuUTEIb. https://m.edsoo.ru/MKHXPOFH4



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4

HaCI)IHIGHHLIC 1 HCHACBIIIICHHBIC
pactBopbl. MaccoBas 10Jist
BEIIECTBa B pacTBOPE

[IpaxTuyeckast padora Ne 5 mmo
teMe «IIpurorosienue

38 pacTBOPOB C ONPEAEIEHHON https://m.edsoo.rt/WXUKPAUOA
MAacCOBOM J0JIEl pacTBOPEHHOTO
BEIECTBAY
KonTponsnas padora Ne2 o

39 teme «Kucmopona. Bogopog. https://m.edsoo.ru/JM7935DRY
Boma»
OKcHUIBL: COCTaB

40 A ’ https://m.edsoo.ru/5TFSJINAY
KiaccuuKanus, HOMEHKIIATypa
[TonyueHnue n XuMHUYECKHE
CBOMCTBA KHUCIIOTHBIX

41 ’ https://m.eds00.ru/8JAZ9YWS?2
OCHOBHBIX U aM(OTEPHBIX
OKCHIIOB
OcHOBaHHUS: COCTaB

42 ’ https://m.edsoo.ru/SU397HUSC
Kiaccuukanys, HoMEHKIaTypa
Ilonydenue u XuMuIecKue

43 Uy . https://m.edsoo.ru/GD9A28ROE
CBOMCTBAa OCHOBAaHUI
Kucaotsl: cocras

44 ’ https://m.edsoo.ri/Q6U4WEBK7
KkiaccuuKaus, HOMEHKIIATypa
TlonydeHnue u XuUMHU4ECKUE

45 uy https://m.edsoo.ru/Z2GCRN45W
CBOMCTBA KHUCIIOT
Conu (cpennue):

46 HOMEHKJIATypa, CIIOCOObI https://m.edso0.ru/JSNUIMITJ

IIOJIYUCHU A, XUMHUYCCKHUEC



https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ

CBOMCTBA

[IpakTuueckas padora Ne 6.
Pemienune sxcriepuMeHTaTBHBIX

47 3a7a4 o Teme «OCHOBHBIC https://m.edsoo.ru/58D13JE7V
KJIACChl HEOPTAHUYECKUX
COCTUHEHUIN
I'eneTnueckas CBSI3b MEXKIY

48 KJIacCaMU HEOPraHUYECKUX https://m.edsoo.ru/YDS6ZRE31
COEIMHEHU
O0001IeHrEe U CUCTEMAaTU3 AN

49 . https://m.edsoo.ru/STBUOEEYN
3HaHUH
KonTponsnas padora Ne3 no

50 Teme "OCHOBHBIE KJIACCHI https://m.edsoo.ru/AFA7IDULD
HEOPraHUYECKUX COCTMHEHUN"
IIepBble nONBITKH

51 KIACCHQHIKAIIHMH XHMHCCKHX https://m.edsoo.ru/COV3ICC214
anemeHToB. [IoHsaTHE O rpynmax
CXOJIHBIX 3JICMEHTOB
[Iepronnueckuii 3aKOH U

52 Hepuonriecias crcrema https://m.edsoo.ru/X9FINR3US8
XUMHUYECKUX djiemeHToB 1. 1.
Menneneena

53 IIepuonsl, rpyniel, MOATPYIIIILI https://m.edsoo.ru/NQMWWIRXN
Ctpoenne atomoB. CocTaB

54 https://m.edsoo.ru/IMUDOMRSH
aTOMHBIX sifiep. M3oTomnbl
CtpoeHue 3J1eKTPOHHBIX

55 000JI0YEK aTOMOB JICMEHTOB https://m.edsoo0.ru/T95SYNV8B2

[Tepnoanueckoii cucremsl /1. U.



https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2

Menneneena

XapaKTepI/ICTI/IKa XUMHUYCCKOI'O
QJICMCHTA I10 €I0 IIOJIOXKCHHIO B

56 . https://m.edsoo.ru/YIP0O4OMDX
[Tepnonnueckoii cucreme /1. U.
Menneneena
3unauenue [lepuonnyeckoro
3aKOHA I Pa3BUTUS HAYKU U

57 AP Y https://m.edsoo.ru/SZD8XEQOP
npaktuku. J[. 1. MenneneeB —
YYEHBIN, IEJArOr U IPaXKJaHUH
PesepBubIil ypok. O600meHNE 1
cUcTeMaTH3aIs 3HaHUH /

58 . 1 https://m.edsoo0.ru/ZCQTRPO8Y
Bcepoccuiickast mpoBepoyHas
paborta
Kontposbnas padota Ne4 o
teme «CTpoeHHE aToMa.

59 Xumuueckast CBSI3b) / https://m.edsoo.ru/FTIZF99WE
Bcepoccuiickas npoBepo4Has
pabota
DIIEKTPOOTPULIATEIBHOCTD

60 poOTPHL https://m.edsoo.ru/HZA110EDS§
aTOMOB XMMUYECKUX DIIEMEHTOB

61 HNonHag xumMu4deckas cBA3b https://m.edso0.ru/3SY1RJKVI
KosanenTHas nonspuas

62 p https://m.edsoo.rut/EOL3IMT2AE
XUMHUYECKAS CBA3b
KoBanenTnas gemonsapaas

63 p https://m.eds00.ru/9Y VR3FUXI
XUMHYECKAs CBSI3b

64 CreneHb OKUCICHUS https://m.edsoo.ru/RA6CVXM66
OKHUCIIUTENLHO-

65 https://m.edsoo.ru/ZXNCA7DOZ

BOCCTAHOBHUTCIIbHBIC PCAKIIUU



https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ

66 OKUCIATENN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS467Z5PU
PesepBHslit ypok. O6o01IeHHE 1

67 CHCTEMATHSAMHA SHAHIH MO 1 https://m.edsoo.ru/4ARH7M35NF
teme «CTpoeHHe aToma.
XHUMHYECKas CBI3EL)
P I . 00600

68 C3CPBHBIN YPOK © \I,HeHHe 1 1 https://m.edsoo.ru/7DNRBZ948
cUCTEMAaTU3aIus 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne
n/n

Tema ypoka

KouunuyecTBo 4acoB

KonTpoabHbie

Bcero
padoThl

IIpakTueckue
padoThl

Jara
U3ydeHHs]

DJIeKTPOHHBIE HN(POBLIE
o0pa3oBaTe/ibHbIe pecypchl

Ilepuoanueckuii 3aK0H.
IIepunonnueckas cucrema
XHMHUYECKUX 3jeMeHToB /1. W.
Menneneera

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHYECKUX JIEMEHTOB
MIEPBBIX TPEX MEPHOIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukarus u
HOMEHKJIaTypa HEOPraHUIECKUX
BEIECTB

https://m.eds0o.ru/WTO1WRA2Q

Buapl xXumMHuueckou CBSI3U U TUIIBI
KPUCTALUTMYECKUX PEMIETOK

https://m.edsoo.ru/UI4Y5CFRV

KontponbsHas padota Nel 1o
teMe «lIoBTOpeHue u
yriayOiieHre 3HaHUH OCHOBHBIX
paszenoB Kypca 8 Kiaccay

https://m.edsoo.ru/J4X87ZN212

Kiraccudukarums XuMIaecKux
peaKuii Mo pa3IuIHbIM
MIpU3HAKaM

https://m.edsoo.ru/X8XAE7E2]

[TonsTHe 0 ckopocTH
xumudeckoil peakuuu. [lonstue
0 TOMOTEHHBIX U T€TePOre€HHBIX
peaKIusIX

https://m.eds00. /6 VLXCYY7N

IToHsATHE O XUMHYECKOM
paBHOBecuu. DaKTOPHL,
BIIUSIIOILKE HA CKOPOCTh

https://m.edsoo.ru/H4FH7NZNM



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM

XUMHMUYECKOHN peakiuu u
MOJIOKEHUE XUMHUYECKOTO

CBOICTBa Ha MIpUMeEpE XJIopa

paBHOBECHS

9 Oricamenbo- https://m.eds00.ru/648V 11026
BOCCTaHOBHUTEJILHBIC PEAKIIUN
Teopus ANEKTPOIUTHIECKON

10 muccoruaru. CUIbHBIC H https://m.edsoo0.ru/2KCYCLZ16
ciabbIe SJIEKTPOIIATHI

11 Hounsie ypaBHEHUS peaKIuit https://m.edsoo.ru/VN2SBIN1R
XUMHUYECKUE CBONCTBA KUCIIOT U
OCHOBAaHHI1 B CBETE

12 TIpEACTABICHUH 00 https://m.edsoo.ru/SHH81YVXI
3JIEKTPOJIUTUYECKOU
JIICCOLIAIH
Xumuyeckue CBOMCTBa coJiel B

13 CBETC HpeHCTaBHeH?H 00 https://m.edsoo.ru/ETD5QTS4G
ANEKTPOIUTHUCCKOM
JICCOLUAIIAN

14 ITonsTHe 0 THApPONH3E Comeit https://m.edso0.mu/9JFRAVESW

|5 | Obobuere i cretemaTHsas https://m.edsoo.r/FEEIZRMBG
3HAHUMH
[paktnueckas padora Ne 1.

16 «Pemenne sKcrepuMeHTaTBHBIX https://m.edsoo.rt/7VXTFHIT4
3a1a9»
KonTponbhas pabora Ne2 o

|7 | TeMe «OmeKTpomuTieckas https://m.edsoo.r/9RKLZDNUX
Jqrcconuanus. XUMUYECKUe
peakiuu B pacTBOpax»
OO0m1as xapaKTepUCTHKA

18 raJOre¢HOB. X MHUYCCKHE https://m.edsoo.rt/NNYKYZF12



https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12

Xmoposoaopon. ConsHas

19 KHCJI0Ta, XUMHYECKUE CBOMCTBA, https://m.edsoo.ru/CWVSHCD2M
MOJTyYCHUE, TPUMCHEHUE
[IpakTnueckas padora Ne 2 o

20 teme «[lomyuenne consiHoM https://m.edsoo.ru/PVEXIYWEG
KHCIIOTHI, U3y4YeHHUE ¢€ CBOMCTBY
Boruncnenus 1o ypaBHEHUSM

21 XUMHUYICCKUX PEAKITHMA, ECITH OIIMH https://m.edsoo.ru/4BISHO70F
U3 PEAarcHTOB JIaH B U30BITKE

22 Obuias xapaxrepuctitka https://m.edsoo.rt/VMWKERSEP
anemMeHTOB VIA-rpynmnsl
AnnotporHbie MOAU(DUKAIAN

o3 | Coper Haxomuerue cepet it o€ https://m.edsoo.r/CX 10EUSPO
COCIMHCHUI B TIPUPOJIC.
XUMHUECKUE CBOWCTBA CEPBI
CepoBoJIopoI, CTpOCHHE,

24 (bu3nUecKue 1 XUMHYECKHE https://m.edsoo.r/ECGX2B40W
CBOMCTBa
Oxcuppl ceprl. CepHas KHCIIOTA,

25 (hM3UIecKre M XUMUICCKIE https://m.edsoo.ru/ULRFLCHH1
CBOICTBA, IPUMCHECHHE
XUMUYECKHE PEAKIINH, JICHKAIIUES
B OCHOBE MPOMBIIIICHHOTO

2 | Cmocoda molyeHin cephol https://m.edsoo.r/H7FT3NON4
KHUCJIOTBL. XUMUYECKOE
3arpsi3HEHHE OKPYIKaroIIen
Cpellbl COEIUHEHUSIMU CEPBI

g7 | DBUMCICHUC MACCOROH A0 https://m.edsoo.ru/HSIE186WN
BBIXO0/1a IPOAYKTa PEaKIIUU

28 Obuiaz xapaxTepuctika https://m.edsoo.ru/WAHRMB976

37eMeHTOB V A-TpyIbl. A30T,



https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976

pacrpocTpaHEeHUE B IPUPOJE,
(u3nUecKue 1 XUMHYECKHE
CBOMCTBa

AMMHaK, ero Gu3nvecKue u

29 XUMHYECKHE CBONCTBA, https://m.edsoo.rt/HZAYESF13
MOJTyYCHUE U TIPUMEHEHHE
[Ipaktuueckas padora Ne 3 o

30 teMe «llomydeHne aMmMuaka, https://m.edsoo.ru/JORP641F]
M3YUYEHHE €T0 CBOKCTBY
A3oTHast KucioTa, eé

31 (hm3nUecKue U XUMHUYECKUE https://m.edsoo.rt/U2DYEDMYE
CBOICTBa
Hcnons3oBanue HUTPATOB U
coJiell aMMOHHS B KaUeCTBE

32 MUHCPAIBHbIX YA00pCHHIL. https://m.edsoo.ru/SHBKCIQCB
XUMHUYECKOE 3arpA3HEHNE
OKpy>KaroIeil cpeasl
COEMHEHUSAMH a30Ta
dochop. Oxenp dpochopa (V) u

33 | ‘hocdopa kuciora, https://m_eds00.r/GDQISO3WP
(hm3nuecKue U XUMHYECKUE
CBOICTBA, IOJy4YEHUE
HUcnonb3oBanue pochaTos B

34 Katectse thHep AIBHBIX https://m.edsoo.ru/UAZ3HU65V
ynoOpeHuil. 3arpsi3sHeHHe
IPUPOJIHOM cpefbl hocharamu
Yraepon, pacipocTpaHeHUE B

35 npupoae, pusnyeckue u https://m.edsoo.rt/DWOM6SUUL
XHMHUYECKHE CBOMCTBA

36 Okcnnet yraepoa, ux https://m.eds00.ru/OXQAPGNCF

(u3nUecKue 1 XUMHYECKHE



https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF

CBOMCTBA. DKOJIOTHYECKHE
po0JIeMBbl, CBSI3aHHBIE C
okcuaoMm yraepoaa (IV)

37 YronbHas KUCIOTA H €€ COIu https://m.edsoo.ru/OHQHDG6IPA
IIpaktrueckas padora Ne 4 o

3g | tewe 'llonyuenie yrekucnoro https:/m.edsoo.r/G2HZXQGCS
ra3a. KauecTBeHHas peakius Ha
KapOoHaT-noH"
IlepBoHavanbHBIC TOHATHS 00

39 OpraHUYECKUX BEIIECTBAX KaK O https://m.eds00.ru/30TIZ109Z
COCMHECHHSX YIiIepoaa

40 Kpemuwuii u ero coeguaenus https://m.edsoo.ru/75JXNHOI8
[IpakTrueckas padora Ne 5.

41 Petere 3KCHepHMeHT?HBHHX https://m.edso0.rui/O7E8DOD7Z
3aj1a4 1o Teme «BakHenre
HEMETAaJUUIbl U UX COCANHCHUS»
KonTponbhas pabora Ne3 o

42 TeMe «BakHelIe HeMeTalIbl U https://m.edso00.ru/S85JOUGH3
X COCOIUHCHUS
OO6mas XxapakTepucTHKa
XUMUYECKUX IJICMEHTOB —

43 MeTaiuios. Metajumiieckas casisb https://m.edsoo.ri/XK1GYPCO1
U MCTAJININYCCKas
KpUCTAIUTHYECKas peréTKa.
du3ndecKkre CBOMCTBA METAJIJIOB
XUMHYECKHE CBOMCTBA

44 METaJUIOB. DJIEKTPOXUMHUIECKUH https://m.edsoo.ru/Z7YRNPAEW
PST HAMPSDKEHUHA METANIOB
OO6mue crocoOb! MOTYYSHHSI

45 meTaiutoB. CrutaBbl. BeraucineHus https://m.eds00.ru/G54GDQI2D

0 YpaBHCHUAM XUMUUYCCKUX



https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D

peaKiuii, eciyi OAUH U3
peareHTOB COACPKUT IPUMECH

46 [TonsTHE O KOPPO3UU METAIIIOB https://m.edsoo.ru/4AFIGDOWOW

47 IllenoyHbIec METAJIIBI https://m.edsoo.ri/X1B4BPUW?2

48 OKCHBL H THAPOKCHABL HATPHS I https://m.edso00.r/Q4DX0G3U9
KaJIus

go | |LlerOUHOEMEIHEIE MCTANIEL ~ https:/m.edsoo.r/REOCDY 0K 6
KalblUil 1 MarHUK
B o

50 DIHCHIIIE COCANHC https://m.edsoo.ru/CJIR96CMZA
KaJIbIHs

5p | Obobuerne i cucremaTHsallis https://m.edso0.1W/OSPXGG1BE
3HAaHUH

52 ECTKOCTL BOAbI i CTIOCO0B ¢& https:/m.edsoo.r/WFMBFTTTP
yCTpaHEHHUS
[Ipaktnueckas padora Ne 6 o

53 teme "JKECTKOCTh BOJBI https://m.edsoo.ru/NFIROKB&J
METOJIbl €€ yCTpaHeHUs "

54 AnroMuHMAK https://m.eds00.ru/9ZJSRDITV
A N

55 M(pOTEpHEIC CBOHCTBA OKCHA I https://m.edsoo.ru/NISKIIOJS
THIPOKCHIA

56 Kenezo https://m.edsoo.ru/F20NJRSSR

57 | OKCIMIGL THAPOKCHILI M comi https://m.edsoo.rw/IRTUBLAMP
xenesa (11) u xxenesa (111)

600

58 6o HuIeHHe 1 CHETEMATHEANIA https://m.edsoo.ru/NAON6HGKZ
3HaHUH
IIpaxTrueckas padora Ne 7.
P

59 CHIEHHE SKCTiep HMeHTimLHHX https://m.eds00.ru/ZN7GO0QSMX
3ama4 1o reMe «Bakueitmme
METAIIBI M UX COCIUHEHUS

60 Boruucnenus o ypaBHEHUAM https://m.edsoo.ru/AYD2HESIY



https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY

XUMHYICCKUX PEAKITHA, €CITH OIIMH

Hu3 peaFeHTOB J1aH B I/I36I:ITKC NIn
COJIEPIKUT MIPUMECH.
BrrunciaeHns MaccoBoii 10U
BBIXO/JIa IPOJYKTA PEaKIIUKI

O000111eHIE U CUCTEMATU3AIHAS

61 . 1 https://m.edsoo.ru/B8T9VTKOP
3HAHUU
KontponbsHas padbota Ned 1o

62 TeMe «BaxHelme MeTaJuibl U 1 https://m.edsoo.ru/703C804GN
HUX COEIUHEHU
B

63 ciectsa n NiaTepHaHH B 1 https://m.edsoo.ru/OFI132JMTO0
IIOBCCAHCBHOM KU3HU YCIIOBCKA

64 XHMHHICCKOE 3arpssHeHHe 1 https://m.edso0.r/9ANGYEYQI
OKpYKaroteit cpe/st
P

65 OB XHMHH B Petiei 1 https://m.eds0o.ru/180203Y28
9KOJIOTHYECKHUX MPOOIIEM
P i . 0600

66 C3CPBHBIN YPOK © EII cme 1 https://m.edsoo.ru/DT1BAS5U4
cucreMaruni3alnus 3HaHUN
P % .

67 e3epBHEI ypok. Ododuiene n 1 https:/m.edsoo.ru/P52TIZNXV
cHUCTEMaTU3aLMs 3HAHU N
P 7 .

68 C3CPBIBIN YPOK 0606?1 cHie 1 1 https://m.edsoo0.ru/TMK36TJZG
CHCTEMaTU3aMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHO#

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

IIo Teme: «HCpBOHa‘-IaJ'II)HLIG XUMHUYCCKUC ITOHATHA

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TIOHSATHH: aToM,
MOJIeKyJla, XUMHUYECKUI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOPOAHAS U HEOJHOPOJHAsA), BaJEHTHOCTb,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJSIpHAasT Macca, KOJHUYECTBO
BELIECTBA, MOJIb, MOJSIPHas Macca, MaccoBasl JI0Ji1 XMMHYECKOTO
AJIEMEHTa B COEIMHEHUU, MOJISIPHBIN 00bEM, XUMHUECKasl peakiius,
KIacCU(PUKALMS  pEaKlIuid: peakuud COCJAMHCHUS, PEaKIuu
pa3ioXKeHUs, pPeaKIMH 3aMelIeHHs, peakuuh OOMEeHa, HK30- U
IHIOTEPMHUUYECKUE PEAKIINH, TETUIOBON 3(D(eKT peakuuu, pacTBop,

MacCoBas A40JIs1 BEIICCTBA (HpOHeHTHaﬂ KOHHeHTpaLII/IH) B paCTBOPC

1.2

HWITIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHMHYCCKHX MOHATUH U

MPUMCHATH 3TU IOHATUA TP OITMCAHWU BEUICCTB U UX HpeBpameHHﬁ

1.3

UCMOJIb30BAaTh XMMHYECKYIO CUMBOJIMKY JUIS COCTaBICHHS (OpMYII

BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN

1.4

pacKpbIBaTb CMBICII 3daKOHOB COXpAaHCHHA MaACChbl BCHICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJAPHOI'0 YYCHUS, 3aKOHa

ABorazipo

1.5

OnpeaciiTb  BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI)IX

COCAMHCHHUAX

1.6

KJIacCU(PUIIUPOBATh XUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBy

YYacCTBYIOIINX B PEaKIIUH BEUIECTB, IO TEIIIOBOMY 3(PPEKTY)

1.7

BBIUUCIIATE OTHOCHUTCIBHYIO MOJICKYJIAPHYIO U MOJISIDHYIO MACChI

BEILIECTB




1.8

BBIUUCIISITh MACCOBYIO JIOJII0 XMMHYECKOI'O 3JIEMEHTa Mo (QopmyJie

COEIMHEHMS,

1.9

BBIUUCIIATE MACCOBYHO JOJIFO BEHIECTBA B PACTBOPE

1.10

IIPUMEHSATh €CTECTBEHHOHAYYHbIE METO/Ibl I03HAHMsI — HAaOII0IeHUE,
U3MEpPEHUE, MOJEIUPOBAHUE, OSKCIEPUMEHT  (peajbHBl U

MBICJICHHBIN )

[To Teme: «BaxkHeilme npeaCcTaBUTENIN HEOPTaHUYECKUX BEIIECTBY»

2.1

pacKpbIBaTb CMBICI OCHOBHBIX XHUMHWYCCKHUX TMOHSTHM: OKCHJI,

KHUCJI0Ta, OCHOBAaHUC, COJIb

2.2

OMPECACIIATE IMPUHAMJIICIKHOCTL BCHICCTB K OHpCIIeJ'IéHHOMy KJIacCy

COEIMHEHMI 10 popMysiaM
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KJIACCU(PUITUPOBATH HEOPTAHUYECKHUE BEIIECTBA
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XapakTepu30BaTh (OMHCHIBATh) OOIIME XHMHUYECKHE CBOHCTBA
BEILECTB Pa3JIMYHBIX KJIACCOB, MTOATBEPKIasd ONUCAHUE ITPUMEPAMU
MOJIEKYJISIPHBIX ~ YPAaBHEHUMM  COOTBETCTBYIOUIUX  XMMHYECKUX

peakuui

2.5

IIPOrHO3UPOBATH CBOMCTBaA B€IICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'o COCTaBa, BO3MOKHOCTU IPOTCKAHUA XUMHYCCKUX

MIPEBPALICHUH B Pa3JIMYHBIX YCIOBUSIX

2.6

ClleZIoBaTh IIPaBUJaM IIOJb30BAHUS XUMHMUYECKOW MOCYIOH H
nabopaTOpHBIM 00OPYJOBAHUEM, a TAaK)Ke MpaBUJIaM OOpallleHUs C
BEIIECTBAMU B COOTBETCTBMM C HHCTPYKLHUSAMHU IO BBIITOJHEHHIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJIYYECHUIO U COOMPAHHIO
ra3000pa3HbIX BEMECTB (BOAOPOAA M KHCIOPO/a), MPUTOTOBICHUIO
pacTBOpPOB C OIpPEACIEHHOM MacCOBOM JOJIed pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh U MPOBOJUTH XMMHUYECKHUE SKCIIEPUMEHTHI
II0 PACIIO3HABAHUIO PACTBOPOB IIENOYEN M KHCIOT C IOMOIIBIO

MHAUKATOPOB (JakMyc, (heHondTaaen, METUIOPAHXK U IPYTHE)

2.7

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peakuu

IIo teme: «Ilepmognueckuii 3akoH u Ilepmonmueckas cucrema
xumuueckux snemeHtroB J[. WM. MenpeneeBa. CTpoeHue aTOMOB.

Xumunueckas cBiI3b. OKUCIHTEILHO-BOCCTAHOBHUTCILHBIC peakuum»

3.1

PACKpBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX TOHSTHH: AApPO aToMa,

BHCKTpOHHBIﬁ cJIou aToMa, aTOMHaid 0p6I/ITaJ'Ib, paauyc atroma,




XUMHYCECKasa CBA3b, IOJIApHAasd W HCIIOJApHAs KOBAJCHTHAA CBA3b,
QJICKTPOOTPUIATCIIbBHOCThb, HWOHHAA CBsA3b, HOH, KAaTUOH, A4HWOH,

CTCIICHb OKHCJICHHUA

3.2

KHaCCI/Iq)I/IIII/IPOBaTI) XUMHNYECKHUEC 3JICMCHTBI

3.3

OIMMCHIBATh M XapaKTepu30BaTh TabamuHyto Gopmy Ileprogmueckoii
CHCTEMbl XMMHYECKHMX 3JIEMEHTOB: pa3ivyaTh IMOHATHUSA «IJ1aBHas
noarpynmna (Arpynma)» u «mnobouynas mnoarpynmna (brpymma)y,

«MaJiple» U «OOJIbIIHEY 8051025002183

3.4

packpsiBaTh cMbich [lepuoamueckoro 3akona [[.M. MeHnneneena:
ACMOHCTPHUPOBATH IIOHMMAaHHuC HGpHOI[PI‘-IGCKOﬁ 3aBUCHUMOCTH
CBOMCTB XHMHYECKHUX D3JEMEHTOB OT UX T[IOJOXKEHHUS B

Ilepnonnueckoii cucreme

3.5

COOTHOCUTh O0O3HAuUEHHUs, KOTOpble UMEIOTCA B  TabmuUIEe
«Ilepmognyeckass  cuctemMa  XuMH4Yeckux  snemeHTtoB ..
MenzeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sjipa, OOIIee YHUCIIO

QJICKTPOHOB U PACHIPCACICHUC UX 10 3JICKTPOHHBIM CJ'IO}IM)

3.6

OIPEACIATL  CTCIICHB  OKHUCJICHHUA  DJICMCHTOB B 6I/IHapHLIX

COCTUHEHUIX

3.7

ONpEAEATh BHUJ XUMHUYECKON CBS3U (KOBAJIEHTHAs W HMOHHas) B

HCOPraHUYCCKUX COCANHCHUAX

9 KUIIACC

Kon
NPoBEpPSIEMOro
pe3yJjbTaTa

IIpoBepsieMble IpeAMeTHBIE Pe3YIbTATHI 0CBOEHUSI OCHOBHOM
o0pa3oBaTe/bHOI NPOrpaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1

Ilo Teme: <(B6H_I€CTBO U XUMHUYCCKasa pCaKk s

1.1

pacKphIBaTh  CMBICT  OCHOBHBIX ~XHMHYCCKHX TOHSATHH:  pacTBOP,
QJICKTPOJIUTHI,  HEIJICKTPOIUTHI,  JJCKTPOJIUTHYECKAST  JUCCOIMAITUS,
peaknuu WMOHHOTO OOMEHa, KarTaliu3aTop, XHMHYEeCKOe paBHOBECHE,
OGpaTHMBIe u HeO6paTI/IMbIe peaKknnun, OKUCIUTCIbHOBOCCTAHOBUTCIILHBIC
pCaKkuur, OKUCIUTCIIb, BOCCTAHOBUTC/Ib, OKHCJIICHUC W BOCCTAHOBJICHHUEC,
aIoTponusi, aM(pOTEPHOCTh, XMUMUYECKas CBsI3b (KOBAJICHTHAs, WOHHAS,
METAJUTUYeCcKasi), KPHUCTAJUIMYeCKass  pemérka, CIUIaBbl, CKOPOCTb

XUMHUYECKOUN peakinu




1.2

WIUIFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKHUX MOHATHA |

MIPUMCHSATH 3TU MMOHATUSA IIPU OIMMCAHWUU BEUICCTB U UX HpeBpaHIeHI/II\/'I

1.3

COCTABIATh YPAaBHEHHUS OJIEKTPOJUTHYECKOH JIUCCOLMALMM  KHCJIOT,
esIoueil U coJjieil, MOHbIE U COKpaIlEHHbIE YPaBHEHUS peakluii HOHHOTO

oOMeHa

1.4

pacCKpbiBaTb  CYIIHOCTH OKHUCJIIHUTCIIBHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ

MOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOT'O OaiaHca 3THUX pCaK]_[I/Ifl

1.5

IPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON peaKkIUu

ITo Temam: «HeMeTayuisl M UX COETUHEHUA» U « METaIIBI U UX COEIUHEHUS)

2.1

XapaKTepHu30BaTh (OMHMCHIBATh) OOIMHME M CIEeNU(PHICSCKHE XHUMHICCKHE
CBOMCTBA IMPOCTBIX W CJIIOXHBIX BCHICCTB, IIOATBEPXKIAasA OIINCAHUC
IpUMEPAMHU MOJIEKYJIIPHBIX W HMOHHBIX YPAaBHEHHH COOTBETCTBYIOILUX

XUMHUYCCKHX peakunﬁ

2.2

COCTaBJIATh YpaBHCHUA peaKHHﬁ, NOATBECPKAAIOINIUX CYIIECTBOBAHUC

TeHETHUYCCKON CBSI3HU MCKAY BCHICCTBAMMU PA3JIMYHBIX KJIAaCCOB

23

IMPOrHO3UpPOBATH CBOMCTBa BCHICCTB B 3aBUCHUMOCTH OT HUX CTPOCHUA,
BO3MOKHOCTH TIIPOTCKAHUA XUMHUYCCKUX HpCBpaH_[eHI/Iﬁ B Ppas3IMYHbIX

YCIOBUAX

2.4

CJIEJIOBATH MpaBUJIaM MOJB30BAHMS XUMHUECKON MOCYA0H 1 J1abOpaTOPHBIM
o0opynoBaHMEM, a TakXKe TNpaBUiIaM OOpalleHHus C BEIIECTBAMH B
COOTBETCTBHHM C WHCTPYKIHSMH II0 BBIOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKUX OMBITOB IO MOJTYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB

(amMMuaka u yriaeKucioro rasa)

2.5

MPOBOJUTH PEAKIUH, MOTBEPIKIAFONINE KAYeCTBEHHBII COCTAB Pa3IMIHBIX
BEIIECTB: PAaclo3HaBaTh OMNBITHBIM IyTEM XIJIOpHIA-, OpOMHI, HOAMI,
kapOonat, ¢ocdar, cunmkar, cyinbpar, THIPOKCHIHOHBI, KATHOHBEI
aMMOHWUSI, WOHBI H3y4YEHHBIX METAJUIOB, IPHUCYTCTBYIOIINE B BOJHBIX

pacTBOpax HEOPTaHMIECKUX BEIICCTB

ITo Teme: «XuMus 1 OKpy’KaroIas cpeaar

3.1

PacCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKHUX IIOHATHH: HI[K BCIICCTBA,

KOPPO3Hsl METAJIIIOB
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MPUMEHSATH OCHOBHBIC ONEPALIMH MBICIUTEIBHON AESTEIBHOCTH — aHaAIIU3 U
CUHTE3, CpaBHEHUE, 0000IIeHNEe, CHCTEMAaTHU3aIHIO, BEIIBICHUE TTPUIUHHO-
CIICICTBEHHBIX CBSI3€H — ISl M3yUEHUsS CBONCTB BEIIECTB M XUMHUUYECKUX
peakiuii; ©CTECTBCHHOHAyYHbBIC METOJbl IIO3HAHUS — HaOJIIOJICHUE,

HU3MEpPEeHNEe, MOICTUPOBAHUE, SKCIIEPUMEHT (PeabHBIA U MBICIICHHBII )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

1

HCpBOHa‘laHBHLIe XUMHUYCCKUC ITOHATHA

1.1

[Ipenmer xumun. Ponb XMMHUM B KU3HU YelOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. @U3HMUECKHE CBOMCTBA BEUIECTB. ATrperaTHOE COCTOSTHHUE

BCIICCTB

1.2

ITousarue o MCTOJaX IMO3HAHUA B XUMHH. Yuctele BCIICCTBA U CMCCH. Crioco0bI

pas3zaeneHus cMecen

1.3

ATOMBI U MOJICKYJIBI. Xumuueckue diaeMeHTbl. CHMBOJBI XHUMHYECKHX

3JICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.TIHpHOG YUCHUC

1.4

Xumuuaeckast popmyia. BaleHTHOCT aTOMOB XMMHYECKUX JIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIIICCTB. OTtHOcHUTEILHAS aTOMHas Mmacca.
OtHocuTenbHAs MOJIEKYJsIpHas Macca. MaccoBas J0JII  XMMHYECKOTO

9JICMCHTA B COCAMHCHNHA

1.5

KonnuectBo Bemectsa. Moinb. MossipHas macca. B3auMocBsi3b KOJIM4ECTBA,
Macchl U YHMCIIAa CTPYKTYPHBIX €AMHHUII BeulecTBa. Pacuérbl mo ¢opmynam

XUMHYECKHX COCIMHECHUM

1.6

Ou3nyecKkue U XUMUYECKHE ABICHUS. XUMHUECKas peakius U e€ MpU3HAKU.
3aKOH  COXpaHEHHMs  MacChl  BeUlecTB.  XHMMHMYECKHE  ypaBHEHUS.
Knaccudukanus XuMHUECKUX  peakuuid (COSAMHEHHUS, Pa3JI0KEHUS,

3aMelleHus, oOMeHa)

1.7

XUMHUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCYAOH, C
npaBuiiaMu paboThI B 1ab0paTopuu ¥ mpuéMaMu o0palieHus ¢ 1ab0paTopHbIM
o0opy/oBaHWEM, W3YYCHHE W ONUCaHUuEe (U3MUECKHX CBOHCTB 00pa3IioB
HEOpPraHMYECKUX BelIecTB, HaOMIoAeHHe (u3nveckux (IUIaBJICHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHHE caxapa B CTYINKE, KHTICHUE W KOHJICHCAIINS BOJIbI) U
XUMHYECKUX (TOpeHHe CBEYM, MPOKAIMBAHME MEIHOM  MPOBOJIOKH,
B3aUMOJICCTBHE Meja C KHCIOTOM) SIBJICHHM, HAOJIOJCHHE M OIHMCAHHE
NPU3HAKOB TMPOTEKAHMS XMMHUYECKUX peakiuil (pas3lokeHue caxapa,
B3aMIMOJICHICTBHE CEPHON KHUCIOTBI C XJIOpUIOM Oapus, pasloKeHUE

ruapokcuaa meau(1l) mpu HarpeBanuu, B3auMoAeMCTBHE Kelle3a ¢ PAaCTBOPOM




commu meau(Il), m3ydenne cnoco0oB pazaeneHust cMecei (C TOMOIIBI0 MarHHUTAa,
bunpTpoBaHue, BhIAPUBAHUE, NUCTUILIALUS, XpoMaTorpadus), mpoBeneHue
OYUCTKH TIOBAPEHHON CONM, HAONIOJCHWE W ONHCaHHE pPEe3yJIbTaTOB
MPOBEJICHUS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHUE

MoJieIe MOJIEKYJI (IIapOCTEPIKHEBBIX)

Baxueiime npeactaBuTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech rasos. CoctaB Bo3myxa. Kucimopox — aneMeHT u mpocrtoe
BemecTBo. HaxoxeHune kuciopoaa B mpupoje, pu3ndeckne U XMMHUYECKUe
cBoiicTBa (peakuuu ropenus). Oxkcunpl. Ilpumenenue kucinopona. Crnoco0Obl
HOJy4eHHs KHCIIOpOoJa B JIaOOpaTOPUU M MPOMBIIUICHHOCTH. KpyroBopor

KHcIopoa B mpupoe. O30H — aJUIOTpOIHast MOAU(PHUKALUS KUCIOPOIa

2.2

TennoBoil 3¢ ¢dekT XUMHUYECKOH peaknuu, TePMOXMMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJIOTEPMHUYECKHE peakunu. TOIMBO: yroib U METaH. 3arps3HEHHE

BO3/1yXa, YCHWJIEHUE NMapHUKOBOTO (P peKTa, pa3pylieHne 030HOBOTO CIIOs
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Bonopon — snemeHT H npocToe BellecTBo. Haxoxnenne Boaopoaa B IpUPOJIE,
¢usnueckre M XUMHYECKHE CBOMCTBA, TNPHUMEHEHHE, CIOCOObI MOIyYeHHS.

Kucnors! 1 conu
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ModnsipHblil 00bEM ra3oB. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSAM

2.5

®duznyeckue CBOWCTBA BOABL. Boma Kkak pacTBopurtenb. PacTBopsl.
Hacpiliennpie 1 HEHACBIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BELIECTB B BOJE.
MaccoBasg 10151 BelIeCTBa B pacTBOpE. XHUMHYECKHE CBOWCTBA BOJIbI.
OcHoBanus. Posib pacTBOpoB B MpUpoJe U B KU3HU 4enoBeka. KpyroBopot
BOJIbI B TMpUpOJAE. 3arpsi3HEHUE MNpUPOAHBIX BoA. OXpaHa W OYHUCTKA

IIPUPOJHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHenwmit. Oxcuabl. Kiaccudukanus
OKCHJIOB: cojieoOpa3yomue (OCHOBHBIC, KHUCIOTHbIE, aM(oTepHble) u
HeconeoOpasyrone. Homenknatypa oxcumoB. Ousznyeckne U XUMHUYECKUE

CBOMCTBa OKCHIOB. HOJ'Iy‘ICHI/IC OKCH OB

2.7

OcHoBanns. Krnaccudukanus ocHOBaHWM: MmIETOYM W HEPACTBOPUMBIC
ocHoBaHus. HoMeHknarypa ocHoBaHui. @U3ndyeckue 1 XUMHUYECKUE CBOMCTBA

ocHoBaHuil. [lomyueHne ocHOBaHUIA

2.8

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. @usndeckue u
XUMHYECKHE CBOMCTBa KUCIOT. Psanm aktuBHOocTu MetauioB H.H. bekerosa.

[Tonyuenne kucior

2.9

Comu. Homenknarypa coseil. @u3nueckue U XUMHUYECKHE CBOWCTBA COJICH.




[Tonyuenue coneit

2.10

TI'enermueckas cBsI3b MECXKAY KilaCCaMU HCOPraHUYCCKUX COCI[HHGHI/I?I

2.11

XWMHUYECKUN JKCIEPUMEHT: KAauyeCTBEHHOE OIPEICICHUE COJEPKAHUS
KHUCJIOpOJia B BO3MyXe, MOJydeHHe, coOupaHue, paclio3HaBaHUE U H3yueHHUe
CBOWCTB KHCIIOPO/1a, HAOIIOICHNE B3aUMO/ICHCTBUS BEIIECTB C KHCIOPOIAOM H
YCIIOBUSI BOSHUKHOBEHHS U MPEKpAIEHUs] TOpeHus (1moxapa), 03HaKOMIICHHE
¢ oOpa3llaMu OKCHJOB M ONHCAaHUE HMX CBOWCTB, TMOJYyYEHHE, COOMpaHue,
pacro3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJIOpPOJAA (TOpEHHUE), B3aUMOJEHCTBHE
BOJZIOpO/IA c OKCHJIOM meau(1l) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpHAaiOB), HAOMIOIEHUE OOpa3loB BELIECTB KOJUYECTBOM | MOJIb,
UCCIICIOBAaHHE OCOOCHHOCTEH  pAacTBOPEHHsS BEIIECTB C  PAa3JIMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMpEAeNEHHOM MaccOBOU
JIOJIE  pacTBOPEHHOTO BEILIECTBA, B3aUMOJECHCTBUE BOABI C METAJJIAMHU
(HatpueM u KanmblieM) (BO3MOXXHO MCIOJIb30BaHUE BHUACOMATEPUATIOB),
OIpEe/ICNIEHUE PACTBOPOB KHUCJIOT M IIENOYEN € NOMOUIbIO HHAWKATOPOB,
UCClIeIOBaHHEe OOpPa3I[0B HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJIroIeHue M3MEHEHUs OKPACKM WHIMKAaTOPOB B PAacTBOpax KHUCIOT H
niesiovei, n3ydeHue B3aumojercteus okcuaa meau(Il) ¢ pactBopom cepHoit
KHUCJIOTHI, KHCIOT C MeTaJIaMH, PEaKIui HEeUTpalIu3aluu, MOTydeHUe
HEPACTBOPUMBIX OCHOBaHUM, BBITECHEHHE OJIHOTO MeTajla JApYyTuM H3
pacTBOpa COJIM, PEIIEHUE 3KCIEPUMEHTANIBHBIX 3aJa4 10 TeMe «Bakneliue

KJIaCChl HCOPraHNYCCKUX COCHHHGHHﬁ))

Ilepuoanueckuii 3akoH u [leprnoanueckasi cUCTEMa XUMUYECKUX JIEMEHTOB
J.W. MenneneeBa. CtpoeHue aToMoB. XUMHUYeCKas CBsI3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIBHBIC pCaKIINN

3.1

[lepBble TOMBITKKA KIACCH(PHUKANNK XUMHUYECKHX JIIEMEHTOB. lloHsATHE O
IpyMNIax CXOJHBIX 3JEMEHTOB (ILEJIOYHBIC U IIET0YHO3EMENbHbIE METalIbl,
raJIOTeHbl, UHEPTHbIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yloT am¢oTepHbIE

OKCHUABI U TUAPOKCHUIBL

3.2

ITepronuueckuii 3akoH. llepuoamyeckas cucremMa XMMHUYECKHUX 3JIEMEHTOB
JA.N. MengeneeBa. KopoTkomepuonHass © UIMHHONIEPUOAHAS  (OPMBI
Ilepuoguueckoir cucteMbl xuMmuyeckux »snemeHtoB J[.U. Menneneesa.
[Iepuonst u rpymnmbl. @U3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB

rnepruoaa 1M rpyuribl 3JICMCHTA
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Ctpoenne atomoB. CocTaB aTOMHBIX siiep. M3otomnbl. DnekTponsl. CTpoeHue




MEKTPOHHBIX 000J04YeK aToOMOB TepBbIX 20 XMMHYECKHUX 3JIEMEHTOB
[Iepuonnueckon cucremsl [[.M. Menneneesa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTA 1O ero nonoxxkeHuto B [lepuoanyeckoii cucreme .. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHUSI paJuyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMICTB MO TIpyNNaM M IEepUoaaMm.
3nauenue llepuoanueckoro 3akoHa u [leproguueckoil CUCTEMBI XUMHUUECKHUX
3JIEMEHTOB U1 Pa3BUTHUs Hayku U npaktuku. /.M. MenaeneeB — yuyéHbli U

IPaKIaHUH

3.5

Xumuueckasi cBsa3b. KoBajeHTHast (MoJsipHass W HEMOJSIpHAsi) CBS3b.

:‘)HCKTpOOTpI/IHaTeHBHOCTB XHMHYECKHX 3JIeMeHTOB. loHHas CBI3b

3.6

Crenenb okuciienus. OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iporeccsl

OKHCJIEHHS M BOcCTaHOBJIeHHUA. OKHUCIUTENN U BOCCTAHOBUTEIIN

3.7

XVUMUYECKUN OSKCIIEPUMEHT: HW3Y4YeHHE OOpa3IOB BEUIECTB METALIOB U
HEMETAJVIOB, B3aUMOJICHCTBUE THUJIPOKCHIA IIMHKA C PACTBOPaAMU KHUCIOT H
LIETI0YEH, IPOBEAEHUE OINBITOB, WTIOCTPUPYIOLIUX TPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peaKkluil (ropeHue, peakliuu pas3ioKeH!s, COeTMHEHUS)

9 KUIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COAECPKaHUSA

BCH_[CCTBO U XUMHUYCCKaAA pCaKlus. HOBTOpCHI/IC

1.1

[lepuonnueckuii 3akoH. Ilepuoanueckas cucTeMa XUMHUYECKUX BJIEMEHTOB
J.W. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XHMHYECKHX DJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KM, KaJIbIUid M HUX
COEIMHEHUN B COOTBETCTBHUM C IOJIOKEHHEM 3JIEMEHTOB B llepuoanueckoit

CUCTEMEC U CTPOCHHUEM UX aTOMOB

1.2

CtpoeHHe BeIIECTBA: BBl XUMHUYECKON CBS3U. THMBI KPUCTATTMYECKUX
PELIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKON
peméTkn W BUJAa XUMUYECKOW cBs3u. Kiaccudukamuss ¥ HOMEHKJIATypa
HEOPraHMYECKUX BeUIeCTB (MEXIyHApOJIHAs W TpUBHUAJbHas). XUMHUECKHE
CBOICTBa BEIIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KJIacCaM HEOPraHWYECKUX

COC,Z[HHGHHf/'I, TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukarus XMMUYeCKUX peakuid M0 pa3IMuHbIM NpU3HAKaM (110 YUCITY

M COCTaBy yYacCTBYIOUIMX B PEAKIMU BEIIECTB, O TEIUIOBOMY 3P (eKTy, 10




M3MEHCHHIO CTETICHEH OKHCIICHHS XUMHUYCCKUX 3JICMCHTOB, IIO O6paTI/IMOCTI/I,
o y4acCTHUrO KaTaJm3aT0pa). OK30- H OQHAOTCPMHUYCCKUC  PCAKIUU,

TEPMOXUMHNYCCKUC YPAaBHCHHA. IlonsTue o CKOpPOCTH XHUMHYISCKOM peaKkunuu

1.4

[TonsiTe 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKHX peakuusax. [lonstue o
TOMOT€HHbIX M TE€TePOreHHBIX peakuusax. I[loHsATHE O XMMHYECKOM
paBHOBecHH. DaKTOpPbI, BIMAIONIME HAa CKOPOCTb XMUMHUYECKOM peakuuu U

IMOJIOKCHUEC XUMHUYCCKOT'O paBHOBCCHA

1.5

OKHUCIINTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUH,  JIEKTPOHHBIM  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakunu. CocTaBieHUE ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJIB30BaHUEM METO/a

AJIEKTPOHHOTO OaslaHca

1.6

Teopust HNEKTPOTUTUYECKON TUCCOLUALINN. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
Katnonsl, aHMOHBI. MeXaHU3M AMCCOLMALMY BEIIECTB C Pa3IMYHBIMU BUAAMHU
XuMH4IecKol cBs3u. CreneHs quccoruanui. CUiabHbIC U Ca0bIe AIEKTPOIIUTHI.
Peakiun monHoro oomMeHa. Y cloBus MPOTEKaHUS PEAKIIM MOHHOTO OOMEHa,
IIOJIHBIE M COKpAalll€HHbIE MOHHBIE ypaBHEHMs peakiuil. CBONCTBa KHUCIOT,
OCHOBaHWUW U COJIEH B CBETE TMPEIACTABICHUH 00 AICKTPOIUTHUECKON

nucconmanuu. KauectBeHHbie peakiiuu Ha HOHBL. [ToHsITHE O THApPONIM3E Coeit

1.7

XUMHUUECKUH SKCIEPUMEHT: O3HAKOMIIEHHE C MOJAEISIMHM KPHUCTAIIIMYECKUX
PEIIETOK HEOPTaHWYECKUX BEIECTB — METAIJIOB U HeMeTasioB (rpadura u
arMa3a), CIO0XKHBIX BEHIECTB (XJIO0pHUIa HATPH); UCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTH XMMHYECKOW PEAaKIMH OT BO3JCHCTBUS PA3IUYHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  AJIEKTPOIIPOBOJHOCTH  pacTBOPOB  BEILECTB,  Ipolecca
JMCCOLMAUY  KUCIIOT, IIenodeil W cojeld (BOSMOXKHO HCHOJIBb30BaHHE
BUJICOMATEPHAJIOB); IPOBEJCHUE OMBITOB, HWUIIOCTPUPYIOUUX MPU3HAKU
IIPOTEKaHUsl peakuuil MOHHOro oOMeHa (oOpa3oBaHME OCaJKa, BBIJIEICHUE
raza, oOpa3oBaHHME BOJbI); ONBITOB, WJUIIOCTPUPYIOLIUX  MPUMEPHI
OKHCITUTEIFHO-BOCCTAHOBUTEIBHBIX peaxmmii (ropenwue, peaknuu
pa3IoKEHUs,, COCIMHEHMs); pAcllO3HABAHWE HEOPraHMYECKUX BEIIECTB C
MOMOIIIBI0 KAYECTBEHHBIX PEAKIMil Ha MOHBI; PEHICHUE HYKCIICPUMEHTAIBHBIX

3aga4

HemeTtannsl 1 uxX coeTMHEHUS

2.1

OOmast xapakTepucTuka ranoreHoB. OcCOOEHHOCTHM CTPOEHHS AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne W (QHU3MUECKUE CBOICTBa

MMPOCTBIX BCHICCTB — I'daJIOT'CHOB. XyUMHUYecKre CBOMCTBA Ha IMpuUMEpPE XJiopa




(B3auMoielicTBUE C MEeTalllaMu, HEMETaJIaMH, LIeJI04aMu). XJIOPOBOJOPOI.
ConsiHast KUCIIOTa, XUMHUYECKHE CBOICTBA, MOJy4Y€HUE, NPUMEHEHHE.
JeiicTBue XxJIOpa M XJOPOBOJOPOJA HA OPraHU3M 4YeJoBeKa. Baxueimme

XJIOPpUABI U UX HAXOXKIACHUC B IIPUPOAC

2.2

Obmas xapaktepuctuka 3meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHbIE cTeNeHu oKucieHus. CTpoeHue 1 (pru3nuecKkrue CBONCTBa
MPOCTBIX BEIIECTB — KHUCIOPOAAa U Cepbl. AJUIOTPONHBIE MOIU(PUKALNN
KHCJIOpOJia M cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE,
dbusznyeckue W XuUMHUecKue cBOMCTBA. OKCHUIBI cepbl KaK MpPEICTaBUTENN
KHCJIOTHBIX OKCHIOB. CepHasI KHCJIOTAa, (1)I/I3I/I‘-I€CKI/IC A XUMHUYECKHE CBOMCTBA
(obmue xKak mpeacTaBUTeNs Kiacca KUCIOT U cneruduieckue). XuMHUECKUe
peaKIyy, Jexalre B OCHOBE IMPOMBIIIJICHHOTO CIIOCO0a TMONy4YeHUsI CepHOU
kucnotel. [Ipumenenue. Conu cepHOW KHCIOTHI, KQUeCTBEHHAs PeakIus Ha
cynbdaT-uoH. Haxoxxaenue cepbl 1 €€ COeIMHEHHUI B MpUpojie. XUMUYECKOE
3arpsi3HEHUE OKPY’KAOIIEH Cpellbl COSAMHEHUSAMHU Cepbl (KUCIOTHBIE JTOXKIH,

3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAIIECHUS
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OOmiast xapakrepucTuka 31eMeHTOB VA-rpymibl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENEHW OKUCICHUA. A30T, paclpOCTpaHEHHE B
npupoze, pusnueckue U XuMuieckrue cBoiictea. KpyroBopot a3ora B mpupoe.
AMMMaK, ero (Qu3MueckMe W XUMHUYECKHE CBOICTBa, MOJIyY€HHE U
npumeHeHne. Coiau aMMOHUS, WX (PU3MYECKHEe W XUMHUYECKUE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakiys Ha MOHbl aMMOHHUA. A30THasi KUCIIOTA,
e€ monyueHue, (QUIMYECKUE U XHMHYECKHE CBOHCTBa (0o0mme Kak
IpeJCTaBUTENIs Klacca KMCIIOT U crienuduydeckue). Vicnonap3oBaHne HUTPAToB
U collel aMMOHHUS B KadecTBE MMHEPAJbHBIX YIOOpeHui. XuMudeckoe
3arpsi3HEHUE OKPYKAIOLIEH cpelbl COeANHEHUSIMU a30Ta (KMCIOTHBIE JTOKIHM,

3arpsi3HEHUE BO3/yXa, OUBBI U BOJOEMOB)
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docdop, amnorponHsie MoguduKamuu Gochopa, GU3NIECKUe U XUMUUECKUE
cBorictBa. Oxcua dochopa(V) u dochopnas xucimora, dusmdyeckue u
XMMUYECKHEe CBOMCTBa, mosyueHue. Mcmonp3oBanue (ocdaToB B KauecTBe

MUHEPATBHBIX YI00pEeHH

2.5

OOmas xapakrepuctuka 3meMeHTOB [VA-rpynnsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTENEHM OKHCICHMSA. YTJIepoJ, aNIOTPOIHbIE
MoauUKAIIMKN, PACTIPOCTPAHEHUE B TMpHUPOJE, (DU3NYECKUEe W XUMHUYECKHE

cBoiicTBa. Ancopbuus. Kpyrosopot yrieposaa B npupoje. OKcuabl yriiepoaa,




nux q)HSI/IquKI/Ie U XUMHUYCCKHUEC CBOﬁCTBa, HeﬁCTBHC Ha XMBBIC OpPraHMU3MBbI,
MOJTy4YeHHE U IPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMbl, CBSI3aHHBIE C OKCUIOM
yriepona(lV); rumoresa rio0anbHOTO TMOTEIJICHUS KJIMMaTa; MapHUKOBBIN
abdekr. YrompHas KHCIOTa U €€ colM, WX (PU3UYECKHe U XUMHUYECKHE
CBOIICTBa, Mody4YeHHe U npuMeHeHue. KauecTBeHHast peakuusi Ha KapOoHaT-
noHbl. Mcrnonb3oBaHue kKapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH U

CEIbLCKOM XO3SIUCTBE

2.6

IlepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COETUHEHUSIX
yriaepojaa (MeTaH, 3TaH, STWICH, alleTWIEH, 3TaHOJ, TJHUIEPUH, YKCyCHas
kuciora). Ux coctaB m xumuueckoe crpoeHue. Ilonstue o Ouonoruuecku
BaXHBIX BEILLECTBAX: XHpaX, O€JIKax, yIJIeBOJaX — M HUX pOJU B JKU3HHU
yejnoBeka. MarepuaabHOE €IMHCTBO OpPraHMYeCKMX W HEOPraHW4ecKUX

COECUHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XUMHUYECKHE CBOWCTBA, IMOJIyYCHUE U
npumenenne. CoequHeHus] KpeMHusi B mpupojae. OOmue mpencraBicHust 00
okcune kpemuusA(1V) u kpemuueBoit kuciaore. CHIMKATHI, KX MUCIOJb30BaHUE
B OBITYy, MEIUIMHE, NPOMBIIUICHHOCTH. BaKHEWIINe CTPOUTEIbHBIC
Marepuaibl: KepamMHuKa, CTEKJIO, IIEMEHT, OCTOH, eie300eToH. [IpobieMbl
0€30IMacHOTO WCIOIH30BAHUS CTPOUTEIBHBIX MAaTEPUATIOB B IOBCEIHEBHOU

KU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3ydeHHE 00pa3lioB HEOPraHMYECKUX BELIECTB,
CBOMCTB COJIIHOW KHCJIOTBI; IIPOBEICHUE KAaUECTBEHHBIX PEaKIMi Ha XIIOPUI-
MOHbl M HAONIOJCHHE MPHU3HAKOB HMX MPOTEKaHHUS; OMbBITHL, OTpakarollue
¢du3nUecKkre 1 XMMUYECKUE CBOICTBA raJlOr€HOB U UX COCMHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BUICOMATEPHAIOB); O3HAKOMIIEHHE C 00pas3lamMu XJOPHI0B
(raJloreHNI0B); O3HAKOMJIGHHME C oOpasuamu cepbl M €€ COCITUHEHUSIMHU
(BO3MOXHO HWCTIONB30BAaHUE BHUIECOMATEPHANIOB); HAOIIOJEHUE TIpoIecca
o0yriMBaHuUs caxapa IoJl IeHCTBHEM KOHLEHTPUPOBAHHON CEPHOM KUCIIOTHI;
M3y4YeHHE XMMHUUECKHX CBOICTB pa30aBIeHHON CEpHON KHCIOTHI, IPOBEACHNE
KayeCTBEHHOW peakIuu Ha Ccyiab(par-uoH M HaONoJeHHe MpHu3HaKa eé
MIPOTEKAHUs; O3HAKOMJICHUE ¢ (PU3NYECKHUMH CBOMCTBaMH a3oTa, (ochopa u
UX COEAMHEHUH (BO3MOXHO HCIOJIb30BaHHE BHJIEOMATEPUANIOB), 00pa3laMu
a30THBIX U (OCHOPHBIX yIOOpEHUH; TOIyYeHHE, COOMpaHKEe, PaCIIO3HABAHHE
U U3y4YECHHE CBOMCTB aMMHAKa; MPOBEACHNUE KAaUECTBEHHBIX PEAKLUil HA UOH
aMMOHHUA U (dochaT-uOH U H3yYEHUE MPU3HAKOB HUX MPOTEKAHUS,

B3aHUMOJCHCTBHE KOHHCHTpHpOBaHHOﬁ a30THOM KHCIIOTHI C MEABIO (BO3MO)KHO




UCIIOJIb30BaHUE BUAECOMATEPUAJIOB); M3YUYEHHE MOJETeH KpHUCTaNIMYeCKUX
pemwéTok anmasa, rpadura, QymIepeHa; O3HAKOMIIEHHE C IPOLECCOM
azcopOLMu paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIVIEM U yCTPOMCTBOM
IPOTHBOIa3a; MOJy4YyeHHe, coOOMpaHue, paclo3HAaBaHUE U M3yYCHHE CBOWCTB
YIJIEKUCIOro Tras3a; MpPOBEACHHE KayeCTBEHHBIX peakuuil Ha KapOoHAT- U
CHWJIMKAaT-HOHBbl M W3Y4YEHHME NPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
MPOAYKIMEH CUIMKATHOW MPOMBIIIJIEHHOCTH; PELIEHUE 3KCIEPUMEHTAIbHbIX

3aJ1a4 1o TeMe «BakHeHlIIne HeMETaIbl U UX COSIMHECHU

MeTanibl 1 UX COSIUHEHUS

3.1

OOw1ast XapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
X nosiokeHuss B llepuoamyeckoi cucreMe XMMHMUYECKUX 3JeMeHTOoB J[.M.
Menneneesa u crpoeHust aToMoB. CTpoeHHe MeTauioB. MeTtaindeckas CBs3b
U METAJIMYECKasl KpUCTaUIMYecKas pEIETKA. DIEKTPOXMMHUYECKUN P

HaHpH)I(eHI/II;'I MCTAl1JIOB

3.2

duznueckre u XUMUYECKHE CBOMCTBa MeTaJIoB. OOIIHe CrioCcOObI MOTyYeHUS
MCTAJJIOB. HOHSITI/IG (0] KOppOSI/II/I MCTaJI1JI0B, OCHOBHBIC CHOCOGLI 3alIUTHI UX OT
kopposuu. CruiaBsl (CTaab, YyT'yH, JIOPATIOMUHNANA, OpOH3a) U UX IPUMEHEHUE

B OBITY ¥ IPOMBILICHHOCTH
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[Ilenounsle MeTasl: nosoxeHue B [lepuoauueckoll cucTeEME XMMHUYECKUX
anemeHnToB /.M. MenaeneeBa; CTpO€HHE UX aTOMOB; HAX0XKIEHHUE B IIPUPO/JIE.
dusnueckue U XMMUYECKHE CBOMCTBA (Ha MpUMepe HaTpus U Kayus). OKCUabl
U TUAPOKCHUIBbI HATPpUA W KaJlus. HpI/IMCHeHI/IC HOICJIOYHBIX MCETAJJIOB U HUX

COEIMHEHUN
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[llenoyno3eMenpbHBIE METANIBI MarHui W KalbIUd: IIOJIOKCHHE B
Ilepnonnueckoir cucreme xmMuueckux d3neMmeHtoB JI.MI. Menneneesa;
CTPOECHHME MX aTOMOB; HaxoxJeHue B npupoje. Ouznyeckne u XUMHUECKUE
CBOMCTBA MarHusi W Kaiublivs. BaxHeilmve coenvHEeHHs] Kablus (OKCHUI,

THJIPOKCH, COJH). JKECTKOCTH BOABI U CIOCOOBI €€ yCTpaHEHHs

3.5

AmoMuHMi: nonoxxeHue B Ileproandeckoll cucreMe XUMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa; cTpoeHHe aTOMa; HaxoxKJaeHue B npupone. dusnueckue u
XMMHUYECKHE CBOMCTBa almtOMUHMA. AMQOTEpHbIE CBOHCTBA OKCHIA U

TUAPOKCHA ATTFOMUHUS

3.6

Kene3o: momoxenue B llepmoanueckord CUCTEME XUMHUYECKUX 3JIEMEHTOB
.. MeHneneeBa; CTpoeHUE aToOMa; HaxoXAeHUEe B mipupojae. Pusnyeckue u

XUMUYECKHUE CBOMCTBA sxkene3a. OKCcuibl, TUAPOKCcUIbl U conu sxene3a(ll) u




xene3a(lll), ux coctas, CBOCTBA M TOJIyYCHUE

3.7

XUMUYECKUH IKCTIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3iaMH METAJIOB H CIIJIABOB,
X (PU3MYECKHMMH CBOWCTBAMH; M3YYCHHUE PE3YJIbTATOB KOPPO3HH METAJUIOB
(BO3MOXKHO WCIIOJIH30BaHUE BUJICOMATEPHAIIOB), 0COOEHHOCTEHN
B3aUMOJICHCTBHS OKCHJA KajJbllUd ¥ HATpUsl C BOAOH (BO3MOXHO
WCIIOJIb30BaHNE BUICOMATEPUAJIOB); UCCIICIOBAHHE CBOMCTB JKECTKOH BOJIBI;
mporiecca TOPEHHUsl Kele3a B KHCIOpoAe (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOR); MPU3HAKOB MPOTEKAHMS KAYeCTBEHHBIX PEAKII HA HOHBI
(Maramsi, KaJublus, adroMUHES, IMHKa, *xkene3a(ll) u xenesa(lll), memxu(Il);
HAOJTIO/ICHUE W OTIMCAHKE TTPOIIECCOB OKPAIIMBAHUS IJITAMCHH HOHAMY HATPHSI,
Kajquss W Kaublusd  (BO3MOXKHO  KCIIOJIb30BAaHHE  BUICOMATECPHAJIOB);
uccieoBaHre aM(pOTEPHBIX CBONCTB TMAPOKCUIA ATIOMHHHS U THAPOKCHUIA
[IUHKA; PEIICHUE IKCTIEPUMEHTAIBHBIX 337124 10 TeMe «BaxxHelne MeTaibl

1 UX COCIUHCHUA»

X¥UMHA U OKpYyXKarolas cpeaa

4.1

Hosbie maTepuansl 1 TeXHOJOTMHU. BellecTBa 1 Marepuaisl B MOBCEIHEBHON
YKU3HU YeJ0BeKa. XUMUS U 310poBbe. be3onacHoe ucnonb30BaHre BEMIECTB U
XUMHYECKUX peaknuii B ObITy. [lepBas moMols Ipu XUMUYECKUX 0XKOTraxX U

OTpPaBJICHUAX

4.2

OCHOBBI ~ 3KOJIOTMYECKOM  IpaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxartoriei cpenst [IJIK. Ponb xumun B pelieHUN SKOJIOTHYECKUX MPOOIeM.
[IpuposHble UCTOYHHUKHU YTIEBOIOPOAOB (yroyib, MPUPOAHBINA ra3, HEQTh),

MMPOAYKTBI UX nepepa60TKI/I, HX POJIb B 6LITy 1 IPOMBIINIJIICHHOCTH

4.3

XUMHUYeCKui 9KCIICPUMCHT: U3Y4YCHUC o6pa3u013 MaTcpHraJioB (CTCKHO, CIIJIaBBbI

METaJIJIOB, MOJIMMEPHBIE MaTEPUAIIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsieMble TpeGOBaHNS K NPeAMETHBIM pPe3yJIbTaTaM 0a30B0r0
YPOBHSI OCBOECHHSI OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O
o0mero oopazoBanus Ha ocHoBe DI'OC

1

HpeZ[CTaBJ'ICHI/IG .

1.1

0 T1I03HABACMOCTH SIBJICHUH TPUPOABI, [MOHUMAaHHE OOBEKTUBHOU
3HAYUMOCTH OCHOB XWUMHYECKOH HAyKHM KakK oOO0JacTH COBPEMEHHOTO
€CTeCTBO3HAHMS, KOMIIOHEHTa OOmed KynbTypbl © TPaKTHIECKOU
JIEATETHHOCTH YEIIOBEKA B YCIOBHSIX COBPEMEHHOTO OOIIECTBA; TOHUMAaHNE

MECTa XUMHU Cpeau NPYIruX €CTCCTBCHHLIX HAYK

1.2

O HAYYHBIX MC€TOJaX IIO3HAaHHWA, B TOM YHUCJIC SKCICPUMCHTAIBHBIX H
TCOPCTUYCCKUX METOAAX UCCIICAOBAHUS BEIICCTB U N3YUCHUA XUMUUYCCKUX
peaKHHﬁ; YMCHHEC UCTIOJIB30BATh MOJACIIN I 00BSICHEHUS CTPOCHUA aTOMOB

" MOJICKYJI

1.3

0 chepax mpoheCCHOHATBHOW MEATETBHOCTH, CBA3aHHBIX C XUMHUCH U
COBPEMEHHBIMHA  TCXHOJIOTHSMH, OCHOBAaHHBIMH Ha  JOCTH)KCHHUSIX
XUMHYECKOH HAayKH, YTO TTO3BOJUT OOYYAOIIUMCS PACCMATPUBATE XHUMHIO
Kak cdepy cBoer Oymymiedl mpodeCCHOHAIBHON NEATEIBHOCTH U ClIIENaTh
OCO3HAHHBIN BBIOOP XMMHUH Kak MPOGHILHOTO MpeMeTa TpH Mepexoie Ha

YPOBEHB cpenHero o01iero oopa3oBaHus

Bnagenne cucreMoi XMMHYECKHUX 3HAHUH U YMCHUC MPUMECHATH CUCTEMY

XUMHUUYCCKHUX 3HaHPII>i, KOTOpas BKIIFOYAcCT:

2.1

BaKHEUIIINE XMMHUYECKHUE MTOHATHUS: XUMUYECKUI AIIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IPOCTOE M CJIOXKHOE BELIECTBO, OAHOPOAHAS M HEOJHOPOIHAS
CMECh, OTHOCHUTENIbHBIC aTOMHAas M MOJICKYJIApHAsT MaccChl, KOJIMYIECTBO
BEILECTBA, MOJIb, MOJISIpHAs Macca, MOJIIPHBIA OOBEM, OKCH[, KHCJIOTa,
OCHOBAHHUE, CONb (CpeqHss), XUMHUYECKasl peakius, peakluy COEeTUHEHUs,
PEaKLMK Pa3NIOKECHHUS, PEaKLUUH 3aMeIIeHHs, PeakIuu OOMeHa, TeIIOBOH
3¢ QeKT peakuuu, K30- U FHIOTEPMHUECKUE PEaKLUUH, PacTBOP, MAccoBas
J0JI XMMUYECKOI'0 3JIEMEHTA B COCUHEHHUH, MAaccoBasl 10JIs ¥ IPOLICHTHAs
KOHLICHTpaIYsl BEIIECTBA B PACTBOPE, SIAPO aTOMa, JIEKTPOHHBIN CII0M aToMa,
aToMHas opOuTanb, paguyc aroMa, BaJICHTHOCTb, CTENEHb OKHCIICHHS,
XHUMHYECKass CBA3b, JIEKTPOOTPULATENBHOCTh, MOJAPHAs M HENOJsIpHas
KOBAJICHTHAs! CBSI3b, HOHHAS CBSI3b, METAJUIMUECKAs CBSI3b, KPUCTAJUINUECKAS

pemérka (aToMHas, MOHHAS, METAJUTMIECKAsI, MOJICKYJISIpHAs ), MOH, KaTHOH,




AHWUOH, OJJICKTPOJUT W HEDJICKTPOJIIUT, DJJICKTPOJIUTHYUCCKAsd AUCCOLHAlMA,
p€aKkuu HOHHOIO 06MeHa, OKUCJIUTEIIbHO-BOCCTAHOBUTCIILHBIC PCAKIHNU,
OKUCJIMTECIIb U BOCCTAHOBUTCIIb, OKMCJICHUC U BOCCTAHOBJICHUEC, 3JICKTPOJIN3,
XUMHUYECCKOC paBHOBECHC, O6paTI/IMI>Ie n HCOGpaTI/IMLIe pcakumn, CKOpOCTb

XUMHUYECKOH peakiuu, katanuzaTtop, [IJIK, koppo3usi MeTajioB, CIijIaBbl

2.2

OCHOBOTIOJIATAlOIIAE 3aKOHBl XHMHHU: 3aKOH COXPAaHEHHS MAacChl,
nepuojauyeckuii 3axkoH JI.MI. MeHjaeneeBa, 3aKOH IMMOCTOSIHCTBA COCTaBa,

3aK0H ABoraapo
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TEOpUHU XUMUH: ATOMHO-MOJIEKYJISIpHAS Teopus, TEOpHs

AJIEKTPOTUTHICCKON TUCCOITHAIIAH

Brnanenue ocHOBaMHU XMMHYECKON TPaMOTHOCTHU, BKITIOUYAIOIIICH:

3.1

YMEHHE TPaBUIEHO HCIIOJNB30BaTh N3YYCHHBIE BEIECTBA U MaTepHaIbl (B
TOM dHCIIe MHHEpaJIbHBIC YIOOPEHHS, METaUlbl W CIUIABbl, MPOAYKTHI
nepepaboTKN MPUPOIHBIX HCTOYHHUKOB YTIEBOJOPOIOB (YIS, IPUPOIHOTO
rasza, HeTH) B OBITY, CEIbCKOM XO3SHCTBE, HA IPOU3BOACTBE M MOHUMAaHUE
3HA4YEHUS KUPOB, OEIKOB, YIJICBOAOB [UIA OpPTaHM3Ma YeJOBEKa; YMEHHUE
MPOTHO3UPOBATh BIUSAHHUE BEIECTB U XUMUYECKUX MPOLIECCOB HA OPraHU3M

YeJI0OBeKa M OKPYKAIOIIYI0 IPUPOIHYIO CPEy

3.2

YMCHHE MHTCTPUPOBATE XUMHNYCCKUEC 3HAHUS CO 3HAHUSAMU APYTHUX y‘l€6HBIX

MIPEAMETOB

33

HaJIMYUe OTMbITa PadOTHl C Pa3IMYHBIMH HCTOYHUKAMHU HWH(MOPMAIUH IO
xuMuH  (Hay4HassT ©  HAyYHO-TIONMYyJIApHAs  JIUTepaTypa, CJIOBapH,

CIIPaBOYHUKH, HUHTEPHET-PECYPCHI)
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yMeHHe OOBEKTHBHO OIEHWBaTh WHGPOpPMAIMIO O BemecTBaX, WX
IIPEBPALLECHUSAX U ITPAKTUYECKOM IIPUMEHEHUN U YMEHUE HUCIOJIb30BaTh €€

AJI pCHICHUA y'{e6HO—HO3HaBaTeJ'ILHBIX 3aJa4

Brnagenve ocHOBaMH TOHATHIHOIO ammapara U CHMBOJIHYECKOTO fA3BIKa
XUMUU Ui COCTaBJICHUS! (POpPMyJ HEOPTaHHMUYECKHX BELIECTB, YPaBHEHUH
XMUMUYECKUX Peakuui; ocHoBaMH xuMmudeckoil HomeHkaatypsl (IUPAC u

TPUBUATHHOMN)

YMeHue oObSICHATH CBSI3b MOJNIOKEHUS 37eMeHTa B [Teproaudeckoii cucreMe
C YHCJIOBBIMH XapaKTCPUCTUKAMH CTPOCHHS AaTOMOB XHUMHUYECKUX
JJeMEHTOB (COCTaB W 3apsa sjapa, o0IIee YHCIO 3JIEKTPOHOB),
pacnpesieficHHeM 3JICKTPOHOB IO JSHEPreTUYECKUM YPOBHSM aTOMOB

NEPBBIX TpéX MEPpUOAO0B, KaJINA U KaJIbIUA

IlpencraBienue 0 NEPUOAMYECKONM 3aBUCHUMOCTH CBOMCTB XHUMHYECKHX
3JIEMEHTOB (paguyc aroma, 3JIeKTPOOTPHUIATEIBHOCTh), TPOCTHIX H

CJIOKHBIX BCIICCTB OT ITOJIOXKCHUS 3JICMCHTOB B HepHOI{H‘ICCKOfI CUCTEMC




(B MaibIX TIeproAax W TIABHBIX MOATPYINAX) W 3JIEKTPOHHOTO CTPOCHUS

aToma
7 YMeHune kinaccuGuuupoBaTh:
7.1 XUMHYECKHE YJIEMEHTBI
7.2 HEOpPraHWYECKHE BELIECTBA
7.3 XUMHUYECKUE PEaKIIuU
8 YMeHue onpeensTs:
8.1 BAJICHTHOCTH M CTEIICHb OKUCJICHHS XUMHUYCCKHUX IJIEMEHTOB, 3apsil HOHA
8.2 BH/Jl XHMHYECKOW CBS3H M THIT KPUCTAIUTMYECKOU CTPYKTYPhI B COSTMHEHUSIX
8.3 XapakTep Cpellbl B BOAHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHCJIUTEIIb U BOCCTAHOBHTEIIb
9 YMeHune xapakTepu30BaTh QU3MYECKHE U XUMUYECKUE CBOICTBA!
MIPOCTHIX BEMIECTB (KHUCIOPOJ, O030H, BOAOPOI, TpaduT, aiMas, KpeMHHUH,
9.1 asot, ¢ocdop, cepa, XJ0p, HATPUH, KaJIUil, MAarHUN, KaJIbIIUH, aTFOMUHHM,
)KeTe30)
CJIOKHBIX BEIIECTB, B TOM YHUCJIC MX BOJHBIX PAacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJ, CEPOBOAOPOJ, OKCHABI U THAPOKCUABI MeTaioB I[-I1TA
92 rpynm, amromuans, Menu (1), nuaka, xenesza (11 u III), okcunbl yrnepona
' (Il m 1V), xpemuus (IV), azora u docdopa (III u V), ceper (IV u VI),
CEepHHCTasl, CepHas, a30THCTas, a30THas, ¢GochopHas, YrojbHas,
KPEMHHEBAst KMCJIOTa U UX COJIH)
[IPOrHO3UPOBATh U XapaKTEPU30BaTh CBONCTBA BEIIECTB B 3aBUCUMOCTH OT
93 UX COCTaBa M CTPOCHUS, NPUMEHCHHE BEIISCTB B 3aBHCUMOCTA OT HX
' CBOWMCTB, BO3MOXXHOCTh IPOTEKAaHUS XHMHUYECKHX MpPEBpAlICHUH B
Pa3IUYHBIX YCIOBUSIX
10 YMeHHe COCTaBIATh MOJICKYJISIpPHBIC Y HOHHBIC YPaBHEHUsSI pEaKIUi, B TOM
quce:
10.1 peaxkuuii HOHHOro oOMeHa
10.2 OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX peakIuil
103 WUTIOCTPUPYIOLIUX XMMHYECKUE CBOWCTBA HM3YUYCHHBIX KJIACCOB (IPYIII)
' HEOPTaHUYECKUX BEIICCTB
104 MOATBEPKAAFOIINX TCHETHUECKYIO B3aUMOCBSI3bh MKy HUMH

11

YMeHne BEIYHUCIATH (IPOBOIUTH PACUETHI):

OTHOCHUTCIIbHYIO MOJICKYJIIPHYIO U MOJISIDHYIO MAaCChbl BEIICCTB, MAaCCOBYIO

JOJIF0 XUMHYCCKOI'o 3JICMCHTA B COCIMHCHU N

11.2

MacCOBYHO JOJIIO BEHIECTBA B paCTBOPCE,




11.3

KOJIMYECTBO BEUICCTBA U €I'0 MACCy, 00BEM Ta30B

11.4

10 YpaBHCHUAM XUMHUYECCKUX peaKHI/Iﬁ U HaXOoaWTh KOJIMYCCTBO BCIICCTBA,

00BEM M MacCy peareHTOB WU MPOITYKTOB PEAKIIHH

12

Bramenue (3HaHNE OCHOB):

12.1

OCHOBHBIMH METOJaMH HAy4yHOTro MO3HaHUs (HaONoJeHUE, H3MEpEHHE,
9KCIEPUMEHT, MOZEIMPOBAHUE) MPH H3YyUCHHH BELIECTB U XUMHUYECKHX
ABIICHUH; yMeHHe c(OpMyIHpOBaTh MPOOIEMY W TPEINIOKUTh MyTH e

peleHus

12.2

0e3omacHOl paboThl C XMMHYECCKIMH BEIICCTBAMHU, XUMHUICCKON MTOCY IO

U J1abOpaTopHBIM 000PyAOBaHUEM

12.3

npaBujaMu 0€30MacHOT0 OOpAaIIEeHUs C BEIMIECTBAMH, HCIIOIL3YEMBIMH B
HOBCCZ[HCBHOﬁ JKU3HU, TpaBWJIaMU TOBEACHHA B MLCIAX C6epC)KCHI/I$I
3II0pOBbSl M OKpPYXAWOIIEH MNPUPOJHON Cpelbl; IOHMMAaHUE Bpeaa
(omacHOCTH) BO3JICHCTBUS HA JKUBBIC OPraHU3MBI OTPEICIEHHBIX BEIIECTB,

CITOCOOOB YMEHBIIICHHUS U IPEIOTBPAIICHUS X BPEIHOTO BO3ICHCTBHIS

13

Hamnuue MNPAKTHUYCCKHUX HABBIKOB IUIAHUPOBAHHUA U OCYHICCTBIICHUA

CICOAYIOINNX XUMHUYCCKUX SKCIIEPUMCHTOB!

13.1

HU3YyUCHHUC U OIHMCAHUC (1)I/I3I/I‘ICCKI/IX CBOIICTB B€IICCTB;, O3HAKOMIJICHHE C
(I)I/ISI/I‘-ICCKI/IMI/I U XUMUYCCKUMH ABJICHUAMH, OIIBITHI, WIJIIOCTPUPYIOMIUEC

IIPU3HAKU NIPOTEKAHUS XUMUYECKUX PeaKLnuii

13.2

W3y4YeHHe CIIOCOOOB pa3fielIiCHUs] CMece
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MOJTy9eHUE KUCIOPOAa M M3yYeHHe €ro CBOWCTB; MOJYYEeHHE BOAOPOAA H
M3Y4YECHHE €r0 CBOWCTB; MOJYYEHHE YTIEKHUCIIOTO Ta3a W H3yYeHHUE ero

CBOMCTB; MOJIy4YE€HHE aMMHUaKa U U3y4EHUE €ro CBOMCTB

13.4

MPUTOTOBJIEHUE  PACTBOPOB C  OMNPENENEHHOW  MacCcoBOWM  JoJie

pacTBOPEHHOTO BELIECTBA

13.5

MIpUMEHEHUE WHAUKATOPOB (JJaKMyca, MeTHWIopaHxka W (heHondTarienHa)

TS OTIPEJICTICHUSI XapaKTepa Cpejibl B pACTBOPAX KUCIOT U IIe0Yei

13.6

WCCTICIOBAaHWE W OITMCAHWE CBOWCTB HEOPTraHWYECKHX BEIECTB DPA3IMYHBIX
KJIaCCOB; M3YUYCHHE B3aWMOIEHCTBUS KHCIOT C MeTaIaMH, OKCHAAMH
METaJUIOB, PACTBOPUMBIMU M HEPACTBOPUMBIMU OCHOBAaHMSMH, COJISIMU;
MOJTy9eHUE HEPACTBOPUMEIX OCHOBAHWIA, BBITECHEHHE OIHOTO MeTajlia
IPYyTHM U3 pPacTBOpa COJH; HWCCIenoBaHHe aMQpOTEepPHBIX CBOMCTB

THUAPOKCUIOB AJIIOMUHUA U IIUHKA

13.7

pPE€UICHNUE OJOKCICPUMCHTAIBHBIX 3aaad II0 TEMaM: «OCHOBHBIEC KIIaCCHI
HCOPraHUu4CCKUX COCI[PIH@HHfI»; ((QHCKTPOJH/ITI/I‘-IECKEIH JHUCCOITUAIIH),

«Baxueime HeMeTaJJIbl U UX COCAUHECHUS»; « BaskHEHIIe METaJTbl U UX




COCOUHCHU

13.8

XUMHUYECKUE SKCICPUMEHTBI, WUTIOCTPUPYIOIINE TPH3HAKU MPOTCKAHUS
peakiuii HOHHOTO 0O0OMEHa; Ka4eCTBEHHBIC PEAKIINU Ha MPHUCYTCTBYOINE B
BOJIHBIX PacTBOPax MOHBI: XJIOPU-, OPOMHJI-, HOIU-, CYIbdaT-, pocdar-,
KapOOHAT-, CHJINKAT-aHUOHBI, THAPOKCHI-WOHBI, KATHOHBI aMMOHUS,

MarHus, KaJblns, aTFOMHHHMS, Jkele3a (2+) u xkenesa (3+), mean (2+), THHKA

14

Ywmenue:

14.1

OpPEACTaBISATE  PE3yNbTaThl  JKCIEpUMEHTa B (OpMe  BHIBOJOB,
JOKa3aTeNbCTB, TpaduKoB W TaOMMI M BBISIBIATH JMIMPUYECKUE

3aKOHOMCPHOCTHU

14.2

YCTaHAaBJIUBATL CBA3U MCKIAY PCaAIbHO Ha6J'IIO,Z[aeMBIMI/I XUMHUYCCKNMU
SABJICHUSAMU W IIpOoHECCaMU, MPOUCXOOAIIMMU B MAKpO- U MUKPOMHPE,

OOBSCHATH MPUIMHBI MHOTO00OPa3Hs BEMIECTB




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

HCpBOHaq&HLHI)Ie XUMHUYCCKHEC ITOHATHA

1.1

UYucreie BetiecTBa U cMecu. CriocoObl pasesieHus: cMecei

1.2

ATOMBI U MOIJICKYJIBI. Xumudeckue 3jaeMeHTBl. CHMBOJIBI XHMHYECKHX 3JIEMEHTOB.

HpOCTBIe " CII0KHBIC BCUICCTBA.

1.3

Xumudeckas Qopmyia. BaleHTHOCTP aTOMOB XHMHYECKHX 3yeMeHTOB. CTerneHb

OKHCJICHUA

1.4

3akoH IIOCTOAHCTBA cocCTaBa BCIICCTB. OTHOCHTEITbHAS aTOMHaA Macca.
OrtHocuTeIbHAas MOJICKYJIApHad Macca. MaccoBast ois XHMHYECKOTO JJIEMCHTa B

COCIMHCHHUH

1.5

KomuuectBo BemiectBa. Moab. MonspHas wMacca. MossipHblii  00EM  Ta30B.

BzaumocBs3b KOJIMYECTBA, MACChI U YHCJIa CTPYKTYPHBIX €ANHUIL] BEIICCTBA

1.6

Ousnyeckue U XUMUYECKUE SBICHUS. XUMHUYECKas peakuus U e€ MpU3HaKU. 3aKOH

COXpaHC€HUA MACChI BEIICCTB. XHUMUUYECKHUE YpaBHCHUA

Ilepuonnuecknii 3akoH u Ilepuonnueckas cucTeMa XHMHYECKHX aneMeHToB J[.M.

MenneneeBa. CTpoeHue aTOMOB

2.1

Ilepuonnueckuii 3akoH. Ilepuoguyeckass cucrtema XuMuyeckux saemeHToB J[.M.
MenpeneeBa. Ilepuonsl u rpynnbl. DU3HUYECKHH CMBICH IMOPSIAKOBOTO HOMEpA,

HOMCPOB IIEPpUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOCHI/IG atromoB. CocCTaB aTOMHBIX AACP. M3oTomEl. BHGKTPOHBI. CTpOCHI/IC
SJICKTPOHHBIX 000J104eK aTOMOB TMEPBBIX 20 XUMHUYECKHUX DJICMCHTOB HCpHOHH‘leCKOﬁ

cuctemsl [I.11. MenneneeBa
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3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB XWMHUYECKHX DJJEMEHTOB TIEPBBIX TPEX
MEepUoAOB, KaWs, Kamblus (pagmyca aTOMOB, 3JEKTPOOTPHIIATEIHHOCTH,
METaJUTMYECKUX W HEMETAJUIMYECKUX CBOWCTB) M UX COCAMHEHHH B COOTBETCTBHH C

IIOJIOKCHUEM 3JICMCHTOB B HepHO,ZLI/I‘ICCKOﬁ CUCTEMC U CTPOCHUEM UX aTOMOB

CtpoeHne BemecTBa

3.1

Xumudeckas  cBs3b.  KoBameHTHas  (TONspHAas W HEMONSIpHAs)  CBS3b.
ONEKTPOOTPHUIATEIHFHOCTh XUMHUUYECKAX DJIEMEHTOB. VMOHHAs CBs3h. Mertammmaeckas

CBA3b

32

Tunsl KpUCTANIMYECKUX PEIIETOK (aTOMHAsl, MOHHAs, METAJUINYecKasi), 3aBUCUMOCTh

CBOMCTB BELIECTBA OT TUIIA KPUCTALIIMYECKON PEIIETKU U BUIA XUMUYECKOU CBSI3U

Baxwueiimue MpeACTaBUTECIIN HCOPTaHNYCCKUX BEIICCTB. Hewmeranns u ux COCINMHCHUS.




MeTamisl ¥ UX COSTUHECHUS

Knac CI/I(i)I/IKaI_II/IH U  HOMCEHKJIaTypa HCEOPraHUYECCKUX COGI{PIHGHPIFII OKCH 0B

(conmeoOpa3ytomnue: OCHOBHBIE, KHCIOTHBIE, amM(OTEpHBIC) M HECOJIeo0pa3yIoIue;

+ OCHOBaHUi (IIETOYM M HEPACTBOPUMBIE OCHOBAHHS); KUCIOT (KHCIOPOJICOAEpIKaIIre
1 OECKUCIOPOAHBIE, OHHOOCHOBHBIE H MHOIOOCHOBHBIE); COJIEH (CPeIHUX M KHUCIBIX)
42 dusnueckue M XUMHUYECKHE CBOWCTBA IMPOCTHIX BEIECTB-HEMETAJUIOB: BOJOPO/JIA,
' XJI0pa, KUCIIOpoJa, cephl, a30Ta, Gpocdopa, yriiepoaa, KpeMHUS
dusnyeckre U XMMHUYECKHE CBOWCTBA MPOCTHIX BELIECTB-METAJIOB: JINTHS, HATpUS,
4.3 KaJIusi, MarHus 1 KaJbLus, aTIOMHHHNS, JKene3a. DIEeKTPOXUMHUUECKUH psii HapsKeHUH
METAaJIJIOB
a4 dusnyeckue W XHMMHUYECKHE CBOMCTBA BOJOPOJHBIX COEAWHEHUH HEMETaJIOB:
' XJIOPOBOJIOPO/Ia, CEPOBOAOPOA, aMMHUAKa
dusnyeckne 1 XUMHYECKHE CBOICTBA OKCHIIOB HemeTayuioB: cepsl (IV, VI), azora(ll,
4.5 IV, V), dochopa(Ill, V), yrnepoma(ll, 1V), xpemuusa(IV). Iloxydenue oxcunos
HEMETAIUIOB
46 Xumrueckue cBoicTBa OKeuaoB: MeTauioB IA—IIIA rpymm, nuaka, Mequ(Il) u sxemeza(ll,
' III). ITorydeHne OKCHIOB METAIIIIOB
XUMHUYECKHE CBOWCTBA OCHOBaHMH M aMQOTEpHBIX T'HMAPOKCHIOB (Ha mpumepe
4.7 THAPOKCUIIOB aTIOMUHUSA, JKeJie3a, MUHKa). [loryduenne ocHOBaHMNA M aM(OTEpHBIX
THIPOKCH/IOB
O0mme XUMHYECKHE CBOWCTBA KHCIIOT: XJOPOBOJOPOIHOM, CEPOBOIOPOIHOM,
43 CepHHUCTOM, CEepHOW, a30THOH, QochopHO, KpeMHHEBOH, yrojabHOH. OcoObie
' XUMUYECKUE CBOMCTBA KOHLCHTPUPOBAaHHOW CEpHOM M a30THOM kucnor. IlomyuyeHue
KHCIIOT
4.9 OObmme xuMrYecKre CBOUCTBa cpeaHux cojeil. [Tomyuenne conei
410 [lomyuenue, coOupaHue, pacro3HaBaHHE BOAOPOAA, KHCIOPOJAa, AaMMHAKa,
' YIIJIEKUCIIOTO Ta3a B 1ab0paTopuu
A1l [Tomyuenue ammmaka, cepHOW W a30THOM KHCIOT B MpOMBIIIIEHHOCTH. OOmue
' CIOCOOBI TOTyYeHHsI METAIJIIOB
4.12 I'eneTnueckas cBI3b MEXIY KJIacCaMU HEOPTaHUUYECKUX COCTMHEHUN
5 XHWMHUYECKHE Peakun
Knaccupukanys XUMHYECKMX PEakUMH IO PA3IUYHBIM INPHU3HAKAM: [0 YHCIY H
5.1 COCTaBy y4YaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3(PeKTy, Mo N3MEHEHHIO
CTeTeHEeH OKUCICHUS XUMUYECKUX JJIEMEHTOB
55 TermoBol 3QpeKT XUMHUECKON peakiuy, TePMOXHMHUYECKHE YpPaBHEHHSA. ODK30- U
' 9HI0TEpPMUYECKHE PeakIUU. TepMOXUMHUYECKUE YPaBHEHUS
53 OKHCIUTETPHOBOCCTAHOBUTEbHBIE peaknud. OKWCIUTETM ¥ BOCCTAHOBUTEIH.




[poreccrt OKHCIICHUS u BOCCTaHOBJICHHSI. ONeKTPpOHHBIT OamaHc

OKHCIHTEIFHOBOCCTAHOBUTEILHOM pCaKkuumn

Teopus >MEKTPONIUTHYECKON mucconmanuy. KaTHOHBI, aHWOHBI. DJIEKTPOIUTHI H

> HEAIEKTPOIUThI. CHIIbHBIC U C1a0ble AIeKTPOIUThL. CTENeHb AUCCOIMAIUN
5 Peaxmmuu nonHOTr0 0OMEHa. Y CIIOBUS MPOTEKAHUS PEaKIIMiA HOHHOTO OOMEHa, TTOJTHEIE
' U COKpPAILEHHbIE HOHHBIE YPABHEHUS PEAKLUI
6 XHUMHSI U OKpYIKarollas cpeaa
BemectBa u wMarepuansl B IOBCEIHEBHOM JKU3HM 4YelOBeKa. be3omacHoe
6.1 WCIIONIb30BaHME BEIECTB M XMUMHYECKUX peakiuii B naboparopun u ObiTy. llepBas
TIOMOIIIb TTPH XUMUYECKUX 0XKOTaX M OTPABICHUIX
XUMHUYECKOE 3arpsa3HEHHE OKPYXKAMoImed cpeapl (KUCIOTHBIE IOXKIH, 3arps3HEHHE
. MOYBBI, BO3IyXa M BOJIOEMOB), CIOCOOBI ero mpenoTBpamieHus IIpenennpHas
' nomyctumas konuentpanus Bemiects (IIJJK). Ponb xuMuu B pereHnn 3K0JI0THYeCKUX
mpo0iieM. Y cuieHrne napHuKoBoro ¢ dekra, pa3pyuieHre 030HOBOTO CII0s
[Mpumenenue cepsl, a3oTa, Gocdopa, yriepoaa, KpEMHHS U UX COSAMHCHUHN B OBITY,
MEWIIMHE, MPOMBIIUIEHHOCTH W CEIIbCKOM Xo3siiicTBe. lIpuMeHeHHe MeTamnioB u
6.3 CIUTABOB (CTayib, YYTYH, MIOPATIOMHHHKA, OpOH3a) B OBITY M IPOMBIIUICHHOCTH WX
coenuueHuid. [loHsATHE O KOPPO3WH METAIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI WX OT
KOppO3uu
6.4 [IpupoaHBIe UCTOYHHUKHU YTIEBOIOPOOB (YTOJb, IPUPOIHEIN Ta3, HEPTH), MPOIYKTHI
' ux nepepadboTku (0€H3UH), UX POJIb B OBITY M POMBIIUIEHHOCTH
[TepBoHauaEHBIC TIOHATHS 00 OPTraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX yTiiepojaa
65 (Meran, 3TaH, STHICH, AlETHJICH, STAHOJ, TIHUIEPHH, YKCycHas kuciorta). [lonstue o
' OMONIOrMYeCKH Ba)KHBIX BEIIECTBAX: JKUpaX, OENKaxX, YIIIeBOJaxX — M UX POJIM B JKU3HH
YeJoBeKa
7 Pacuérnr:
7.1 o popMmyaM XUMUYECKUX COCTUHCHUI
7.2 Macchl (MaccoBO¥) TOJIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMHYECKUM ypPaBHEHHSIM




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8-if kitacc: 0a30BbIN YPOBEHb: YUCOHHK; 5-€ U3TaHUE,
nepepadotanHoe ["abpuensa O.C., Octpoymo N.I'., Cnagkos C.A.
AxknmonepHoe o0uectBo «M3aarenbectBo «IIpocBemenne»

» Xumusi: 9-i kiacc: 6a30BbIM YpOBEHb: YUEOHUK; 5-€ U3/IaHUE,
nepepaborannoe ["abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxmmonepHoe obmectBo «M3aarenscTBo «IIpocBerienne»



