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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepaabHON paboueit mMporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIHHOE MpeIMETHOE CoJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YYEHHUS] XUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHHM CIYXKUT OCHOBOW Il (OPMHPOBAHUS MHPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B (DOPMUpPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;
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CIIOCOOCTBYET (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha ONpeAeNEHHOM dTare eé
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMHH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuun. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl M0 NPUHIMILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— @TOMHO-MOJIEKYJISIPHOTO YUYEHHs KAK OCHOBBI BCET'O €CTECTBO3HAHN,

— Ilepuoanyeckoro 3akoHa J[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOU CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIMPHUYECKU
MOJyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MIOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K IpyroMy, BBINOJIHASL PYHKIIMU OOBSICHEHUS U POTHO3UPOBAHUS CBOMCTB,
CTPOEHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUSI U TTOITYYEHHS N3Y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CUCTEMHOM IPUPOJIbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NMPOUCXOJWUT C NMPUBICYECHUEM 3HAHUN W3
paHee M3YYEHHBIX yueOHbIX MpenmMeroB: «Okpyxkatomuii mupy, «buonorus. 57
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHUH XUMHH MPOUCXOAUT (HOPMUPOBAHHME 3HAHUI OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3aJa4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIO0KEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapakTepa, s3blka HAayKH, B MPUOOLIEHUU K
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HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIICCTB U XMMHUYECKUX PEaKIui, B
GbopMHPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U MX IPUMEHEHUHU B YICOHO-
MO3HABATEIILHON M Y4eOHO-UCCIIEI0BATEIHLCKON IEATEILHOCTH, OCBOCHUH TTPABHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HaYCHUE MTPUOOPENH TaKKe MEJH, KaK:

— (opmMupoBaHHE WHTECIUICKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
OOyJaroImmxcss K CaMOCTOSATEIBLHOW ITO3HABATELHON JEATCIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCcIoBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIUMUCS
OTBITa PAa3HOOOPA3HON NEATETLHOCTH, TMO3HAHWS W CaMOIIO3HAHUWS, KITFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMITCTCHIINN), UMEIOIMNX YHHBEPCAIBHOE 3HAYCHUE [IJIS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW ©  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXKAIOIIEr0 MHpPA, WCIOJB3YysS 3HAHWUS W OIMBIT, MOJYYCHHBIC MPU HU3YUCHUH
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NEeSATEeTbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
1eaecoo0pa3Horo TMOBEACHUS B OBITY W TPYJOBOM JAESATEILHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCTIMTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpO(MHIIA W HAMPABICHHOCTH NaTbHEUIIETO
oOy4eHus.

Oo111ee Yncito YacoB, OTBEACHHBIX IS M3YYCHHS XUMUU Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).
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COJAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HaHMS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckas hopmyra. BareHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOoCTaBa BemiecTB. OTHOCHUTENbHAsE aTOMHasi mMacca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMHUYECKUX COCTMHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, MpaBuiIamMu paboThl B JJaOopaTopuu M
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIMSI BOJbI) U XUMHUYECKUX (FOPEHHE CBEUHU, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioXKeHUE THAPOKCHUIA
menu (I1) npu HarpeBanuu, B3auMoJIeCTBHUE kele3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3esIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  pe3yJbTaTOB  MPOBENCHHS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. HaxokneHuwe kuciopoga B TpUPOAE, (PU3MYecKkne M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoObl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.
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TennoBoil 3h(deKT XUMHUECKOW peaklnH, TEPMOXUMUYECKUE YpPaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nUecKue 1 XuMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI moTyueHus. Kuciors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupo/ie U B XKU3HU 4esioBeKa. KpyroBopoT BoAbI B MPUPOJIE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranumdeckux coenuHenuil. Oxcuasl. Kiaccuduxarus
OKCHJIOB:  cosieoOpasyromue  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHME U XMMHUYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3nyeckue U XUMUYECKHE CBOMCTBA COJIEH.
[TomydyeHue conen.

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYCHHE CBOMCTB KHCJIOpOJa, HaOI0IeHe
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCUI0B U OITUCAHUE
UX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACMO3HABAaHWE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/ierictTsue Bogopoaa ¢ okcuoM meau (1) (BozmoxxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BENIECTBA, B3aUMOJCHCTBHE BOJBl C METa/lIaMU (HATPUEM H
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIOEHNE N3MECHECHHUSI
OKpacCKH UHIMKATOPOB B PACTBOPAX KUCJIOT U LIENOYEH, U3YUEHUE B3aUMOAECUCTBUS
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okcuna meau (II) ¢ pacTBOpoM cepHOM KUCTOTHI, KUCIOT C METANIAMH, PEaKIUil
HEUTpANIU3alMU, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine KIacchl HEOPraHUYECKUX COEAUHEHUID.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbIE METaJLIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u jyimuHHonepuoanas hopmsl [epuoaunyeckoi
cucreMbl xumuueckux asneMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImmbl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEeK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYyNIIaM U MEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenbp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporniecchbl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
TUIPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€d MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 WCIIONh30BAaHME KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.
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OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccu(uKaus, TMepUoJUIHOCTh, HAOII0ICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIEeCTBa, Ta3, (PU3WYECKUE BEIWYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUM C TMOJIOKEHUEM »dJeMeHTOB B llepuomuueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKOW PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxainyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKIE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTEHHBIX U TeTePOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHOW ~ PEaKIMHU. CocraBiieHne  ypaBHEHHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUii ¢  HCIOJIb30BAaHMEM  METOJa
AIEKTPOHHOTO OajaHca.
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Teopus 3MEKTPOIUTHYECKON JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMMA BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 AIEKTPOIUTUUECKON THUCCOUNALINH.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(XJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMMHUYECKON PEAKIUU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEaKIMNil (FOpEHUE, pEeaKIuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKMX  BELIECTB C  IOMOUIBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTaJyuibl 1 X COeIMHEHHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEII[ECTB — FAJIOT€HOB. XMMUUYECKHE CBOMCTBA HA MPUMEpE XJIopa (B3auMOIeHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IIpUpPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBoiOpoJ, CTpoeHue, (U3NYecKue u
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOJy4YeHus CepHOM KucioTel. [IpuMeHeHue cepHOU
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CITOCOOBI €r0 MPEIOTBPAILICHHUS.
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OOmast xapakTepucTuka 3aeMeHTOB VA-rpynmbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoJlydeHue U npuMeHeHue. Conu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kilacca KHUCIOT W CHEUPUIECKUE).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyeckue U xumudeckue cpoiictBa. Okcua gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOUCTBA, MOJy4YCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynnbl. OCoOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIepo, AJTIOTPOIHbIE MOIU(DUKALIUH,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XUMUYECKUE CBOWCTBA, [EUCTBME HA JKUBBIE OPraHU3Mbl, I[IOJyYEHUE U
IpPUMEHEHUE. DKOJIOTHYecKue MpoOJeMbl, CBsI3aHHbIE ¢ okcuaoM yriepona (IV),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ CONM, UX (PU3NYEeCKHe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonbp3oBaHue
KapOOHATOB B OBITY, METULIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO341CTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKHA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Tra3, HEPTh),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpeMHuuii, ero ¢usnueckue M XHUMHYECKHUE CBOMCTBA, IMOJyYEeHUE U
npuMmeHenue. CoequHeHus KpeMHus B pupoze. O01re npeacTaBieHus 00 OKCHie
kpemuus (IV) u kpemuueBoit kucinore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBE/ICHUE KAY€CTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIIOAEHUE MPU3HAKOB
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X TPOTEKAHMS, OMBITHI, OTpAKAMOIHMEe (PU3NUECKHNE W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJB30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOKHO MCIOJB30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha CyJb(haT-uOH U HAOII0eHIE TpU3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHUE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, IPOBEIACHUE KAYECTBEHHBIX pEaKlMii Ha HOH aMMOHHS U
dbochar-uoH W U3ydEeHHUE TPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBHUE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QysmiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJICHHE C MPOAYKUMEH CHIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COETUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosiokeHuss B llepuogmueckon cucreme xumuueckux snemeHtoB [ .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocOOBI TIONy4eHUs MeTauioB. [loHSTHE O KOPpPO3WHM METAIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[[{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCTEME XUMUYECKUX
anemeHToB . . MenaeneeBa, cTpoeHHE MX aTOMOB, HaXOXJICHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckout cucteMe xumudeckux 3jeMeHToB /. . MenaeneeBa, cTpoeHne ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U
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Kayiblusl. Baxkueiire coequHeHns KabIus (OKCU, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmoMuHUN: TIoJI0keHue B [lepuoandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHUIA U THAPOKCUIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HAaXOXAeHHWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, TuApoKcH bl U comu xxenesa (1) u sxenesa
(IIT), ux coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMH, H3yUYCHHE PE3YJbTATOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLIECCA TOPEHHUS XKeje3a B KUCIOPOAE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIUi HAa UOHBI: MarHus, KaJIbIIUs, aTIOMUHMS, ITMHKA, skere3a (II)
u xenesa (III), menu (II), HabGmomeHHMe M omHMCaHHE IPOIECCOB OKpAIMBAHUS
MJJaMEHH WOHAaMU HATpus, Kajlusg M KalblUus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'HAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7ay 1o Teme «BaxHelue
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuanbsl B IOBCEIHEBHOM >KM3HM YelOBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Ponb xuMun B pemieHu# 3K0JIOTHYECKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.
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OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KIacCupUKalusi, TMEepUOJUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, HW3MEPEHHE, MOJIeb, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH,  TUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSTHUE BEUIECTBA, ra3, pacCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKas
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanue, OuMocdepa, IKOCUCTEMA, MUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXaOT  TOTOBHOCTh  OOYYarOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJIBbTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEIbHOCTH MPU BHITIOJIHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHNH Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3AaMMOTIOMOIIIH
B MPOIECCE ITOM yueOHOM e TEeNHbHOCTUA, TOTOBHOCTU OIIEHUBATh CBOE MOBEJICHUE
M MOCTYNKH CBOMX TOBApHUIIEH C MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJYYCHHE HOBBIX 3HAHUHU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN
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JUTEPATYPOH, JOCTYMHBIMH TEXHHUYECKUMHU CpEeACTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaIbHEHIIEM;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MaCHOCTH TIpU  OOpallleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYJI0BOM I€ATEIbHOCTH, B TOM YU CJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHWM 1O  XHMMHHM, OCO3HaHHBIA  BBIOOP
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHON Npo(eCCUOHATIBHON IE€ATEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHU,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) 3K0JI0TrNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
O6e3omacHOoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  DKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMHUpOBaHUST MUPOBO33pEHHUS O0IIIEHAYIHBIC TIOHITHS (3aKOH, TEOPHS, TPUHITHTI,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, 3SKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM
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HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIE NEeUCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TPU OCBOCHHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH VISl KJIACCU(PUKAIIMU XUMHYECKUX BEIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TpOIEcce IMO3HAHUS TOHATUA (MIpeAMETHhIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUM — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, TIPUYMHHO-CIICJCTBEHHBIC CBSI3M W
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUM;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEAEIEHHOTO THIA, TPUOOPETEHUE ONbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3a7a4d HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSIHUE OKPYKAIOLIEH NPUPOIHON
Cpellbl.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unui (00CyXkaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPJAUHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC YUeOHbIe 1eliCTBHS:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX W PEAKIIHSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI
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NeHCcTBUM, crnenupudecKkue I TpeAMETHOW o0macth  «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peoOpa30BaHUIO W MPUMEHEHUIO B PA3IMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUU 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBaHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON Ah(EKT peakiumy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTallb, pauyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATUA U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHHE TEPUOAMYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Illepumonnueckon
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maibsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
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XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011ee YnuCiIo 3JIEKTPOHOB U
pacrnpezieNieHUue UX MO0 AIEKTPOHHBIM CIIOSIM);

e KIAcCU(PUIMPOBATH XUMHUECKUE SJIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy YYAaCTBYIOLIUMX B pPEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
pa3IMYHBIX KJIACCOB, MOATBEP:K/Iasl OMMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

e BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE, IPOBOAUTH PACUETHI [10 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

e TPHUMEHSTH OCHOBHBIC OTICPAIlMU MBICTUTEIHHON ACSITENFHOCTH — aHATIN3
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHHE MPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMi, eCTEeCTBEHHO-HAYyYHBbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNE, M3MEpPEeHHe, MOICIMPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIEJOBATh IIPaBUJIAM MOJIb30BAHUS XUMUYECKOM MTOCY 10 1 Ta00PaTOPHBIM
o0opyZOoBaHMEM, a TaKXe TNpaBuiIaM oOOpalleHusl C BEIIeCTBAMHU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHUE IKCIIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB INENIOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK
U pyTHE).

K xoniry oOyuenus B 9 kiacce nmpeMeTHBIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e pacCKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TMOHSITHH: XUMHYECKUI
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, TMPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPUIIATEIHHOCTh, CTEMEHBb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DICKTPOJIHTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U
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HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBIICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHUYECKas CBSI3b (KoBajIeHTHaH, HOHHAs,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHSATUH U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;

e HCIOJIb30BaTh XUMHYECKYI0 CHMBOJHUKY JJI1 COCTaBJieHUs (QopMyi
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

e ONPEAEHATHh BAJICHTHOCTh U CTEIEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COeIMHEHUM 1o (opMyniaM, BHUI XHMHUYECKOMN
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPaxX HEOPTraHUYECKUX COCAUHEHUMN, TUI KPUCTAIINYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenngeneeBa u
JICMOHCTPUPOBATh €r0 IOHMMAHMWE: OINHUCHIBATh U XapaKTepPU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
pa3nivyath TMOHSTHS «rJaBHas mnoAarpynna (A-Tpynma)» u «moOouyHas
noarpynmna (b-rpynma)», manele u OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHUSI, KOTOPHIE UMEIOTCS B IEPUOANIECCKOM TabIINIIE, C YUCITOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUUYECKUX AJIEMEHTOB (COCTaB U
3apsin  snapa, oOllee YUCIO DJJISKTPOHOB U paclpeicsieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 2JIEMEHTOB M WX COCJAMHEHMI B Mpeaenax MallblX MEPUOJO0B U
IJIABHBIX MOJATPYHI ¢ YYETOM CTPOCHHS X aTOMOB;

e KJacCUPUIIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTAaHMYECKHUE BEILECTRBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX JJICMEHTOB);

e XapaKTepH30BaTh (OMHCHIBATH) OOIMHME M CHENU(PUICCKHE XHUMHUYCCKHE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKIasd OMUCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

e COCTAaBJSITh YPaBHEHHUS HJIEKTPOJUTUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO
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oOMeHa, ypaBHEHHUS pEaKIHi, MOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIYHCIISITH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MacCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIny;

e COOJIFOIATH MPaBUJIA TIOJE30BAHUS XUMHUECKOU TTOCYI0N B Ta00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB TI0 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIioro rasa);

e TPOBOJUTH PEAKITUH, IIOTBEPIKIAOIINE KAaUeCTBEHHBIA COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpPUI-, OpOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e TMPHUMEHATH OCHOBHBIC OTIEpPAIIMH MBICIUTEILHOMN ACATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000ITICHNEe, CHCTEMAaTH3aIINIO, BBISBIICHUE IPUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3YYEHUSI CBOMCTB BEIIECTB U XUMHYCCKHUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u
KoHnTpoJbHbie
n/n TeM MPOrpaMMbl Bcero
padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHast 00J1aCTh
L1 €CTECTBO3HAHUS U 5
' MPAKTUYECKOU JeATETbHOCTH
YeJIoBeKa
BemectBa u xumMuueckue
1.2 15 1
peakuuun
Uroro no pazneny 20

Pa3nea 2. Bakneiimme npeacTraBuTe I HEOPraHMYECKHUX BELECTB

Bo3znyx. Kucnopon. [Tousatue

2.1 6
00 okcHuaax
9 Bonopon. I[lonstue o g
KHCJIOTaX M COJNISIX
)3 Boga. PactBopsl. [lonsitue 06 5 1

OCHOBAHUAX

OCHOBHBIE KJIACCHI
2.4 . 11 1
HEOPTraHUYECKUX COCAMHCHUI

Hroro no paszneny 30

IIpakTH4eckue
padoThI

dyeKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

bubnuorexa [IOK
https://m.edsoo.ru/7141837¢c

bubmunoreka IIOK
https://m.edsoo.ru/7141837¢c

bu6anoreka LIOK
https://m.edsoo.ru/7f41837¢

bu6nuorexa [IOK
https://m.edsoo.ru/71f41837¢c

bu6anoreka LIOK
https://m.edsoo.ru/7f41837¢

bubnmorexa LIOK
https://m.edsoo.ru/7f41837¢c

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jgemMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.

XumMuueckasi cBA3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE peakuumn
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[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1
XAUMHYECKUX djeMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma
XHUMHYECKas CBI3b.

32 OKHCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PEAKIINHN

Hroro no pazneny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

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

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

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

bubnunoreka LIOK
https://m.edsoo.ru/7f41837¢
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9 KJIACC

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

Ne ni/n

Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu

[ToBTOpEeHUE 1 yruyOneHue 3HAHUIA

= OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca

19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX
' peaxuuii

13 DIIEKTPOIMTHYECKAs TUCCOLUALINSL.

XUMHUYECKUE PEAKLIUU B PACTBOPAX
Hroro no pazneny

Pasznea 2. Hemerananl 1 HX coeINHEHUS

21 OO0m1as XxapakTepuCTUKa XUMHUECKUX
' aneMmeHToB VIIA-rpymnmsl. ["anorenst

OO011ast XapaKTepPUCTHKA XUMHUYECKUX

2.2 anemeHToB VIA-rpynmsl. Cepa u e€
COEIMHEHUS
OO011ast XapaKTepPUCTHKA XUMHUYECKUX

23 aneMeHTOB VA-rpynimsl. A30T, Gpochop u ux
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX

24 aneMeHToB IVA-rpynnsl. Yriepon u
KPEMHHUH U UX COEANHEHUS

Hroro no pazneny

KoanuecTBo 4acoB

Bcero

17

25

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

bubmuorexa [IOK
https://m.edsoo.ru/71f41a636

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

bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

bu6nuorexa [IOK
https://m.edsoo.ru/71f41a636

bu6anoreka LIOK
https://m.edsoo.ru/71f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636
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Pa3gea 3. MeTaaabl M UX cOeIMHEHUA

bu6nmoreka [IOK
3.1 (0]§) i 4
HIHE CBOHCTRA MeTaTion https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
3.2 B i 16 1 2
QKHEUIINE METaJUTbl U MX COCTUHCHUS https://m.edsoo.ru/7 412636
Hroro no pazaeny 20

Pa3znen 4. Xumus U OKpysKamomas cpeaa

4.1 BertecTBa 1 MaTepualibl B )KHU3HH YEJIOBEKA 3 bubmorexa HOK
' B p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE BpeMs 3 bubnnorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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HOYPOYHOE INIVIAHUPOBAHUE
8 KUIACC

KoanuecTBo 4acoB

Ne
Tema ypoka KonTposabHbie IIpakTHyeckue
n/n Bcero
padoThI padoTsbI

[Ipenmer xumuu. Poiap XuMuu B )KU3HU
geJioBeKa. Teja U BelmecTBa

2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1
[IpakTuueckas padbora Ne 1 «IIpasuiia
paboThI B 1a00paTOPUU U IPUEMBI

oOparieHus ¢ J1abopaTopHbIM
000pyI0BaHUEM»

UYuctele BemiecTBa U cMecu. CriocoOsl
pasaeneHus cMecen
[TpakTruyeckas padora Ne 2 «Pa3nenenue
5 cMmeceil (Ha mpuMepe OYUCTKH TOBapEHHOMN 1
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1
XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI)
XUMHUYECKHX 3JIEMEHTOB
IIpocTeie n CII0KHBIE BEIIECTBA 1
ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumunyeckas popmyina. BaneHTHOCTh aTOMOB 1

XHUMHUYCCKUX JJICMCHTOB

11 OrHocuTenbHas aTOMHAs Macca. 1
OrtHocuTenbHas MOJICKYJISIpHAad Macca
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12

13

14

15

16

17

18

19

20

21

22

MaccoBas 10711 XUMHYECKOI'0 2JIE€MEHTa B
COCINMHCHUU

Komunuectso BemecrBa. Moiubs. MoisipHas
Mmacca

dusnyeckre ¥ XUMHUUECKHE SIBIICHHS.
Xumuaeckas peakuusa

IIpu3Haku U ycioBus NPOTEKAHUS
XUMHYECKHUX PEaKIUH

3aKOH COXpaHEHHUs MacChl BEIIECTB.
XHAMHUYECKUE YPABHEHUS

Breraucnenus KOJIN4YCCTBA, MaCChl B€IICCTBA
110 YPABHCHUAM XUMHUYCCKUX peaKHI/Iﬁ

Krnaccudukanus XUMHYECKAX peaKIIui
(coenuHeHus, pa3oKeHHs, 3aMEIICHUS,
oOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHnukIoneauct. O0o0mEeHne
cucTeMaTu3alus 3HaHui

KontponbHas padora Nel o reme
«BeniecTBa 1 XUMUYECKHE PEAKLIUH

Bo3nyx — cmech razoB. CoctaB Bo3ayxa.
Kucnoposx — s1emMeHT ¥ IpocToe BEIIECTBO.
O30H

du3nyeckre 1 XUMHUYECKHE CBOIICTBA
KHUCJIOpo/ia (peaKkIuy OKUCIICHUS, TOPEHUE).
IMousatue 06 oxcuagax
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CriocoOpl nostydeHus: KMUCI0poia B
71a00paTOPHX M MTPOMBIIUICHHOCTH.
[Tpumenenue kucmopoaa

TemnmoBoii 3¢ (HeKT XUMUIECKOH peaKIuH,
MOHATHE O TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- ¥ SHJOTEPMHUYECKHUX PEaAKIIHSIX

TomuBo (HedTh, yroib U METaH).
3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0
MIPEIOTBPALICHUS

[IpakTrueckas pabota Ne 3 o Teme
«[lonydyenue u cobupanue KUCIOPO/Ia,
W3Y4YE€HHE €ro CBOMCTBY

Bonoposn — 31eMeHT U IPOCTOe BELIECTBO.
Haxoxxnenue B npupoje

OU3NYECKUE U XUMUYECKUE CBOMCTBA
Boaopoja. [Ipumenenue Bogopoaa
IToHsTHE O KHCIIOTAaX U COJAX

Crioco0bl TToTy4eHust BOAOPO/Ia B
naboparopuu

[IpakTuueckas padbora Ne 4 o Teme
«[lonydyenue u cobupanue Bogopoaa,
W3YyYE€HHUE €r0 CBOMCTB)

MossipHblii 00bEM ra3oB. 3ak0oH ABOTapPO
Boruncnenus o0b€Ma, KOIMUECTBa BEIIECTBA
ras3a 1o €ro u3BeCTHOMY KOJIMUYECTBY
BEIIECTBA UJIN 00BEMY
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Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO
peaKkiuu Ha OCHOBE 3aKOHA 00bEMHBIX
OTHOIIIEHUI Tra30B

dusnueckre U XUMHUYECKUE CBOMCTBA BOJIBI
CocraB ocHoBanui. [Tonstue 06
WHJIUKATOpax

Bopna kak pacrBoputens. HacbleHHbie u
HEHACBIIIEHHBIE pacTBOPBL. MaccoBas 101
BEIIIECTBA B pacTBOPE

[IpakTuueckas padbora Ne 5 o Teme
«IIpuroToBiIeHHE PACTBOPOB C OIPEAEIEHHON
MAacCCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA»
KonTponbnas padota No2 mo teme
«Kwucnopoa. Bonopoa. Boga»

OKcupl: coCcTaB, KiIacCUu(UKaIs,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

OcHoBaHus: cOCTaB, KJIacCU(pUKAIHS,
HOMEHKJIaTypa

[TonydyeHne 1 XuMHYECKHUE CBOMCTBA
OCHOBaHHMI

Kucnotsr: cocras, kmaccudukanms,
HOMEHKJIaTypa

[Tonyuyenue u XMMHUYECKHUE CBOMCTBA KUCIIOT
Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI
MOJIYYEHUs, XUMHUYECKUE CBOMCTBA
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[IpakTnueckas padora Ne 6. Pemenue
HKCHEPUMEHTAIbHBIX 337a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPIAHUYECKUX
COCTUHEHUN)

I'enernueckas cBsi3bp MEKy KilacCaMmu
HEOPraHUYECKUX COCIUHEHUN

O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUH

KontponbHas padota Ne3 no teme
"OCHOBHBIE KJIACChl HECOPTaHUYECKUX
coenuHeHun"

[TepBbie TOMBITKY KIACCHPUKAITUN
XMMHYECKUX 371eMEHTOB. [loHsATHE O rpymmax
CXOJHBIX DJIEMEHTOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTEMa XMMHUYEeCKUX 3eMeHToB . 1.
Meneneena

[lepuoasl, rpynmbl, MOATPYIIIbI

Crtpoenue atomoB. CoCTaB aTOMHBIX sIJIED.
N3oTomnsl

CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
aneMeHToB [lepuoanyeckoii cucremsr . H.
Menneneena

XapaKkTepucTUKa XMMHUYECKOTO 3JIEMEHTA 10
ero noJjioxkeHuro B [leproanueckoit cucreme
. . MenneneeBa

3nauenue [lepuoauyeckoro 3akoHa ass
pa3BuTHUA HayKu U npaktuku. /. 1.
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MenaeneeB — y4€HBIM, IEJAror U
rpaxaaHuH

PesepBHelit ypok. O000IICHHE 1
cucTeMaTu3anus 3HaHui / Beepoccuiickas
npoBepouHas paboTa

Kontponbnas padota Ne4 o reme
«Ctpoenue aroma. XUMUYECKasi CBA3bY /
Bcepoccuiickas mpoBepouHas paboTa

9J'IeKTp00TpI/II_IaTCJ'IBHOCTB aTOMOB
XUMHNYCCKHX 3JICMCHTOB

HMonnas xuMuueckas CBI3b

KoBanenTHas MoJsApHasaA XUMHUYCCKas CBA3b
KoBanenTHas HCIMOJIsIpHad XUMHUYCCKaA CBA3b
CTeneHb OKHCIICHUS
OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcakuuu
OKHCIUTEIN U BOCCTAHOBHUTEIN

PesepubIil ypok. O600611eHIE 1
cUCcTeMaTu3alus 3HaHuii o TeMe «CTpoeHue
aToMa. XMMHYECKast CBSI3b)»

PesepubIil ypok. O6006111eHIE 1
cUcTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

—_— e e e e

68

[okymeHT co3aaH B anekTpoHHon copme. Ne 1111111 ot 26.09.2025. VicnonHutens: Xapucos ®.P.

Ctpanuua 32 n3 68. CtpaHuua cosgara: 26.09.2025 13:52

il INIEKTPOHHBIH
=¥ TATAPCTAH



9 KJIACC

Ne
n/n

Tema ypoka

[Tepuonuueckuii 3aK0OH.
[Tepuoanueckas cucrema
XUMHUYECKUX djieMeHToR /I, M.
Menaeneena

3aKOHOMEPHOCTHU B U3MEHEHUU
CBOMCTB XMMUYECKUX HJIEMEHTOB
MEPBBIX TPEX MEPUOTOB
Krnaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKHUX BEILECTB

Buibl XUMUUYeCKOM CBSI3W U THUIIBI
KPUCTAJUTMYECKUX PEIIETOK
KontponbHas pabora Nel no teme
«[ToBTOpEHue u yrnyonaeHue
3HaHWI OCHOBHBIX Pa3/elioB Kypca
8 kiacca»

KJ'IaCCI/I(I)I/IKaI_II/IH XHUMHUYCCKUX

peaKI_II/Iﬁ 110 pa3JINYHBbIM IMIPU3HAKaAM

[TonsATHE O CKOPOCTH XUMHUYECKOM

pCaKkuu. ITorsATHE O TOMOTEHHBIX 1

TETCPOTCHHBIX PCAKIIUAX

TlonaTne 0 XUMHUYECKOM
paBHOBecuH. DakTOPHI, BIUSIONINE

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTuyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/00adb59e

bubnunoreka LIOK
https://m.edso00.ru/00adb6b6

bubnunoreka LIOK
https://m.edsoo.ru/00adb7e2

bubnmorexa LIOK
https://m.edsoo.ru/00adbac6

bubanoreka LIOK
https://m.edsoo.ru/00adbcb0

but6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bubnuoreka [{OK
https://m.edsoo.ru/00adc28c
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12

13

14
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16

17

Ha CKOPOCTb XHUMHYECKOM pcakuuu
" IIOJIOKCHUE XUMHNYECCKOI'O
PaBHOBECHUA

OKHUCIIUTEBHO-
BOCCTAHOBUTCJILHEBIC peaKI_II/II/I

Teopust 31EKTPOTUTHYECKOMN
nucconuanui. CUiibHbIE U c1a0ble
3IEKTPOJIUTHI

Honnble ypaBHEHUS peakiuii

XUMHUYECKHE CBOWCTBA KUCIIOT U
OCHOBaHHI B CBETE MPEACTABICHUI
00 DJIEKTPOIUTUICCKON
JHMCCOIUALIUH

XUMHUYECKHE CBOMCTBA COJIEH B
CBETe MpeicTaBIeHut 00
3IEKTPOJUTUYECKON JUCCOLMAIIIT

[TonsTHe 0 runponuse conen

O0001IeHYE U cCUCTEMAaTU3 AU
3HaHUH

[IpakTnueckas padora Ne 1.
«Pemienne 3KCepuMEHTAIbHBIX
3a1a9»

KonTponbnas padora Ne2 o teme
«ONEKTPOTUTHYECKAS
nucconuanusg. XuMu4ecKue
peaxkiuu B pacCTBOPax»

bub6nmoreka [IOK
https://m.edsoo.ru/00adcade

bu6nmoreka [IOK
https://m.edsoo.ru/00adcd68

bubmuoreka [{OK
https://m.edsoo.ru/00add448

bubmuoreka [{OK
https://m.edsoo.ru/00add5d8

bubnunoreka LIOK
https://m.edso0o.ru/00add8b2

bubmmoreka IIOK
https://m.edsoo.ru/00add9d4

bu6mmoteka IIOK
https://m.edsoo.ru/00addd12

bu6mmoteka IIOK
https://m.edsoo.ru/00addbfa

bubnunorexa LIOK
https://m.edsoo.ru/00addec0
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20
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22

23

24
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26

OO01mmas xapakTepuCTHKA TaJIOTCHOB.
XHUMUYECKUE CBOMCTBA HA IPUMEPE
XJiopa

XinopoBogopoa. ColisiHast KUCTIOTAa,

XMMHYECKHUE CBOMCTBA, MOJyYEHUE,
MIPUMCHEHUE

[IpakTrueckas padota Ne 2 o Teme
«Ilomy4deHue COITHON KUCTIOTHI,
H3y4YEHHUE €€ CBOMCTBY»

Brraucnenus 1o YpaBHCHUAM
XUMHNYCCKHUX peaKI_II/Iﬁ, €CJIn OJHUH
H3 pCarcHToOB /1aH B H30BITKE

OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynnel

ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
Haxoxnenue cepol u eé
COEAMHEHHH B IPUPOJIE.
XHUMUYECKUE CBOKCTBA CEPBI
CepoBoopo/1, CTpOeHHUE,
(bu3MYeCcKre U XUMHUYECKUE
CBOICTBA

Oxcunppl cepbl. CepHas KHCIIOTA,
¢bu3nyeckre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE

XHUMHUYECKHE pCaKkIuy, JCKaIue B
OCHOBC ITPOMBIIIJICHHOTO crocoba
MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

bubnunorexa LIOK
https://m.edsoo.ru/00addfe2

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

bu6nmoreka [IOK
https://m.edsoo.ru/00ade348

bubmuoreka [{OK
https://m.edsoo.ru/00ade488

bubnunoreka LIOK
https://m.edsoo.ru/00ade64a

bubmnoreka IIOK
https://m.edsoo.ru/00ade64a

bubnmorexa LIOK
https://m.edsoo.ru/00ade802

bu6nunorexa LIOK
https://m.edsoo.ru/00adea28

but6mmoreka [IOK
https://m.edsoo.ru/00adec8a
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34

OKPYKArOLIEH Cpeibl
COETUHEHUSIMH CEPBI

Beluncnenue maccoBou 10y1u
BBIXO0/1a MTPOJIYKTA PEaKIUU

OO01as xapakTeprCcTUKa 3JIEMEHTOB
VA-rpynmsl. A3or,
pacrnpocTpaHeHue B PUpPO/IE,
¢busnvecKkre 1 XUMHUYECKHE
CBOMCTBA

AMMuak, ero ¢puznueckue u
XMMHYECKHE CBOICTBA, MOJIyYEeHUE
Y IPUMEHEHUE

[IpakTuueckas padbora Ne 3 o Teme
«[lony4yenne aMMuaka, u3y4eHue
€ro CBOMCTB»

A30THas KuCoTa, €€ (hru3nuecKue u
XUMHUYECKHE CBOKCTBA

Hcnonp30BaHne HUTPATOB U CONEN
aMMOHWUS B KQU€CTBE MUHEPAIbHBIX
ynoOpeHuit. XuMu4ueckoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCIMHEHHSIMU a30Ta

docop. Oxeun dochopa (V) u
dbochopnas kucnoTa, PU3NIECKHUE U
XMMHYECKHE CBOMCTBA, MOJTyYCHUE

Hcnonb3oBanue GocaToB B
KayecTBE MUHEPAIbHBIX

bub6numoreka [IOK
https://m.edsoo.ru/00adec8a

bu6nmoreka [IOK
https://m.edsoo.ru/00adeea6

bubmuoreka [{OK
https://m.edsoo.ru/00adf004

bubnunoreka LIOK
https://m.edso0.ru/00adf180

bubmnoreka IIOK
https://m.edso00.ru/00adf306

bubnmorexa LIOK
https://m.edsoo.ru/00adf518

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

but6mmoreka [IOK
https://m.edsoo.ru/00adfc20
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ynobpenuii. 3arps3HeHHe
MIPUPOIHOM cpenbl hochaTaMu
Yraepon, paclipocTpaHEHHE B

35 npupoje, Gu3nIecKue u 1 bubmmorexa [JOK

https://m.edsoo.ru/00adfd9c

XUMHYECKUE CBOUCTBA

Oxcuppl yriaepona, ux pusndeckue

1 XHMHYECKHE CBOMCTBA.
bu6nmoreka [IOK

1
36 IKONOTHYECKUE NPOOIEME, https://m.edsoo.ru/00adfebe

CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(IV)
bubnuoreka [IOK

37 YroisHa CJIOTa U €€ co 1
TOTBHAT KUCTOTa 1 m https://m.edso00.ru/00aec006¢

[IpaxTuueckas padora Ne 4 o Teme

18 "[losrydeHue yrieKuciioro rasa. | 1 bubnuoreka [IOK
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-MOH"

[TepBoHayanbHbIE MTOHATHUS 00
39 OpraHNYECKUX BEIIECTBAX KaK O 1 bubnuorexa [IOK
p https://m.edsoo.ru/00ae054¢e
COEAMHEHHUSX YIiiepojia
bubnmorexa LIOK
40 Kpemunii u ero coequHEeHHUS 1
p https://m.edso0o.ru/00ae080a
[TpakTuueckas pabora Ne 5.

41 Pemenne skcriepuMeHTaIbHBIX | | bubmuoteka [IOK
3aja4 no teMe «BaxHeHme https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBI U UX COEIUHEHUSI
KonTponbHas padota Ne3 mo teme

N bubmuoreka [{OK
42 «Bakueiinme HeMeTaLIbl U UX 1 1
https://m.edsoo.ru/00ae0e18
COETMHEHHUS
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OOm1ast xapaKTepUCTHKA
XUMHUYECKUX 3JIEMEHTOB —
MeTaiioB. MeTannndeckast CBsi3b U
MeTaJlJIn4ecKasi KpUCcTaInyecKas
pemérka. Pu3nyeckue CBOMCTBA
METaJIJIOB

XHWMHYECKUE CBOMCTBA METAJIOB.
DJIEKTPOXUMHUYECKUH P
HaMpPsHKEHUH METaJIOB

OO6m1re criocoObl MOTyYSHHS
MetasuioB. CrutaBel. Beruucnenus
M0 YPaBHEHUSIM XUMHUYECKHIX
peaxui, ecu OJUH U3 PeareHToB
COJZIEP>KUT MPUMECH

ITonstue o KOPpO31Ur MCTAJLJIOB

Il{emouHbIe METAILIIBI

OKCI/II[LI W TUAPOKCUJBI HATPUA U
KaJlusa

[IenouHo3eMeNbHBIC METAJIIBI —
KaJIbIIMA 1 Maroui

Baxuelinme coeqMHEHNUA KLU

OO000IIIEHNE U CUCTEMATHU3AIINS
3HAHUH

JKEcTKOoCTh BOABI U CIIOCOOEI €€
yCTpaHEHUS

bubnunoreka LIOK
https://m.edsoo.ru/00ael103e

bubnunoreka LIOK
https://m.edsoo.ru/00ael 156

bubnunoreka LIOK
https://m.edsoo.ru/00ael 156

bubnunoreka LIOK
https://m.edsoo.ru/00ae1278

bu6mmoteka IIOK
https://m.edsoo.ru/00ael14b2
bubmmoteka IIOK
https://m.edsoo.ru/00ael14b2
bu6mmoteka IIOK
https://m.edsoo.ru/00ael5e8

bu6nunorexa LIOK
https://m.edsoo.ru/00ael5e8

but6mmoreka [IOK
https://m.edsoo.ru/00aec1 886

[okymeHT co3aaH B anekTpoHHon copme. Ne 1111111 ot 26.09.2025. VicnonHutens: Xapucos ®.P.

Ctpanuua 38 n3 68. CtpaHuua cosgara: 26.09.2025 13:52

Il INIEKTPOHHBIN
=¥ TATAPCTAH


https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

53

54

55

56

57

58

59

60

61

62

[TpakTuyeckas pabora Ne 6 o Teme
"YKECTKOCTL BOJBI I METOAEI €6
ycTpaHenus"

ATroMuHUNA

AMpoTepHbIE CBOIICTBA OKCHJIA
THJIPOKCUIA

Keiaeso

OKCI/II[I)I, TUAPOKCUIBI U COJIA
xenesa (1I) u sxenesa (11I)

O00011IeHIE U CUCTEMATU3ALIUS
3HAHUH

[IpaxTuueckas padora Ne 7.
Pemenue skcnepuMeHTaIbHBIX
3ajJa4 no teMe «BaxHeume
METaJUTBl U UX COCTMHEHUS)

Beruncnenus mo ypaBHEHUSAM
XUMHUYECKHUX PEAKIIHA, €CITH OJTHH
U3 PEareHTOoB JIaH B U30BITKE WU
COJIEP>KUT MpUMecH. Beruucnenus
MacCOBOM JOJIH BBIX0JIa MPOAYKTA
peakuuu

O0001IeHe B CUCTEMATH3 A
3HAaHUH

KonTponbnas padora Ne4 o teme
«BaxkHelnmme MeTaIiIbl U UX
COEIUHEHMS»

bubnunorexa LIOK
https://m.edsoo.ru/00aelael

bubnunorexa LIOK
https://m.edsoo.ru/00aelc64

bubnunoreka LIOK
https://m.edsoo.ru/00aelc64

bub6numoreka [IOK
https://m.edsoo.ru/00ae1d86

bubmuoreka [{OK
https://m.edsoo.ru/00ae35e6

bubnunoreka LIOK
https://m.edsoo.ru/00ae3de8

bubmnoreka IIOK
https://m.edsoo.ru/00ael1750
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https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemiectBa u marepuassi B | bubmmoreka [JOK
MOBCEJHEBHOM KU3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
XUMHUYECKOE 3arpsi3HEHUE bubnmnoreka HOK

64 . 1
OKpYKarolien cpeabl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B periennn | bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
PezepBHblit ypok. O6o001eHue u Bbu6muotexa [JOK

66 . 1
cucTeMaTu3anus 3HaHu1 https://m.edsoo.ru/00ae0d0a

67 PezepBHblit ypok. O6001eHne 1 | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c

68 PezepBHblit ypok. O6o011eHNE U 1 Bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOI'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa3oBaHUs

1 ITo Teme: ((HepBOHaanBHHe XUMHNYCCKHEC ITIOHATHA»

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKMX IIOHSTHH: aTOM,
MOJICKYJIa, XMUMHYECKUN SJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEILIECTBO, CMeCh (OIHOPOJHAsS W HEOJAHOPOJHAs), BaJCHTHOCTD,
OTHOCUTENIbHAS aTOMHAas W MOJICKYJsApHAs Macca, KOJUYECTBO
. BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas J0JIsi XUMHUYECKOTO
' JJIEMEHTa B COCIIMHEHUH, MOJISIPHBINH 00BhEM, XUMHUYECKAs PEaKIus,
KnaccupuKalusg peakluid: peakluud COCAUHEHHUs, PEaKIuu
pa3lioKEHUs, PEeaKIMH 3aMEIICHUs, pPEaKIMu OoOMeHa, 9K30- U

OHAOTCPMHUYCCKUC PCAKIUHU, TEIUIOBOM 3(1)(1)eKT pcaknuuu, pactBop,

MaccoBas JI0JIsI BEMIeCTBA (MPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

12 HUIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MOHATHH 1
NPUMCHATH 5TU TOHATUA IPU OITMCAHHUU BCUICCTB U UX npeBpameHI/Iﬁ

13 WCIIOh30BaTh XUMHUYECKYI0 CUMBOJIUKY JUISI COCTaBIIEHUS (HOPMYJ
BEILIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIUI

pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB,
1.4 MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIDHOTO Y4YEHUs, 3aKOHa

ABoraapo

15 OTpEAENATh BaJEHTHOCTh AaTOMOB JJEMEHTOB B OMHapHBIX
COETUHEHUIX

L6 KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIUH (10 YUCIy M COCTaBy
Y4YaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TeIIOBOMY 3 (deKTy)

L7 BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIPHYIO U MOJISIPHYIO MAaccChl
BEILECTB
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L8 BBIUHCIISTH MACCOBYIO JIOJII0 XMMHUYECKOrO 3JIeMEHTa 1o dopMmyse

COCOIUHEHUS,
1.9 BBIUUCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOIIOACHHE,
1.10 W3MEPEHHE,  MOJICIUPOBAHKME, OKCHEPUMEHT  (peajabHbI |

MBICJICHHBIN )
2 ITo Teme: «Baxunenmme npecTaBUTENId HEOPraHUYECKUX BEILIECTB)

21 PACKpPBIBATL CMBIC]I OCHOBHBIX XHUMHWYCCKUX MOHSATHH: OKCHA,

KHCJI0Ta, OCHOBAHHUC, COJIb

25 OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy
coequHeHui o popmynam

23 KJ1acCU(UIIUPOBATH HEOPTAHUYECKUE BEIIECTBA

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
24 BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC ITPpUMECpaMU
' MOJIEKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX

peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBHCHMOCTH OT HX

2.5 KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTU IPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWUiaM IMOJb30BAaHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBWJIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHUIO
a60PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUYEHUIO U COOMPAHUIO
2.6 ra3oo0pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOJA), IPUTOTOBIECHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOIO
BEILIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PacIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO
WHAUKATOPOB (JIAKMYC, (heHOoNPTaTICHH, METUIIOPAHXK U JIPyTHE)
2.7 MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOMN peakInu
I[To Teme: «Ilepuomnnueckuii 3akoH u llepmoamnueckass cucrema

3 xumuueckux anemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCILHEIC pCaKkumn»

31 PacKpbIBaTh CMBICT OCHOBHBIX XMUMHMUYECKUX MOHSTHI: AIpO aTroMma,
AJICKTPOHHBIA CJIOW aTOMa, aTOMHasi OpOWTalnb, paguyc aToma,
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XAMUYECKAs] CBSI3b, MOJISIPHASI W HEMOJSPHAs KOBAJEHTHAS CBS3b,
3JIEKTPOOTPULATEIIBHOCTh, WOHHAsA CBA3b, HMOH, KaTHOH, AHUWOH,

CTETEeHb OKUCIICHHUS
3.2 KJIacCU(UIUPOBATH XUMUYECKUE IIIEMEHTHI

OIMCHIBATh U XapaKTepu30BaTh TabamuHyto hopmy [leproamueckoit

CUCTEMBl XMMHYECKHUX DJIEMEHTOB: paszliNyaTh IOHSTHUS «TJIaBHAS
33

noarpynma (Arpymnma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) MEpUOabI

packpsiBaTh cMbica [lepuoanueckoro 3axkona .M. Menneneesa:
14 JEMOHCTPUPOBATh IMOHHUMAHHE MEPUOAUYECKON  3aBUCHUMOCTH

CBOMCTB XUMHWYCCKUX 3JIEMCHTOB oT ux IIOJIOKCHU A B

Ilepuonuueckoi cucreme

COOTHOCUTb  0003HAu€HUs, KOTOpble HMEITCI B  Talnuue
«Ilepuonnyeckass cucremMa  XUMHUYECKUX  ayieMeHTOB  J[.U.
3.5 MeHeneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUs aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsji sjapa, o0Iee 4YHCIo

AJIEKTPOHOB U paclpeAeseHUe UX O AIEKTPOHHBIM CIIOSIM)

36 OMnpeaAciATb  CTCIICHbL  OKHCJICHHUA  JJICMCHTOB B 6I/IHapHI>IX
COCINHCHUAX

3.7 OIIPCACIATE BUJ XUMHYECKOH CBS3HU (KOBaJIeHTHaSI u I/IOHHaSI) B

HCOPraHNYCCKUX COCANHCHUAX

9 KIIACC

Kona
IIpoBepsiemble nNpeAMeTHBIE Pe3yJbTAThI 0CBOCHUSI OCHOBHOI
NPOBEPAEMOro

o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yjabTara

1 IIo Teme: «BeliecTBo U XUMHUYECKast peaKkuus»

pPacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IOHATHUH: pacTBOP,
AEKTPOJIUTHI, HEIJIEKTPOIUTHI, dIEKTPOIUTHUECKAs TUCCOLMALINS,
peakIMy HOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOe paBHOBECHE,
1.1 oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE peaxuuuy, OKHCJIUTENb,
BOCCTAHOBUTENIb, OKHMCIEHHE M BOCCTAHOBIIEHHUE, aJJIOTPOIUS,

aM(pOTEepHOCTh, XHMHYECKass CBs3b (KOBaJICHTHAs, HOHHAs,
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MeTaJlJIn4yecKasi), KpUCTaJUIMuecKas pemiérka, CIUIaBbl, CKOPOCTh

XMMHYECKON peaKiuu

12 HWIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XMMHUYCCKHX MOHATHH M
IMPUMCEHATH OTHU MOHATHUA IIPU OIIMCAHHUU BCUICCTB U UX npeBpameHI/Iﬁ

COCTaBJIATh YPaBHEHUS AJICKTPOIUTUYECKON THCCOLHUALNN KHUCIIOT,
1.3 LIeJIoYel U COJIEH, IOJIHbIE M COKpAIIEHHBIE YpaBHEHUS peakUuil

HOHHOI0 OOMeHa

L4 PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINN
MIOCPEJICTBOM COCTABIJICHUS SJICKTPOHHOTO OaiaHca STHX peakuuit

1.5 IIPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOM pEeaKIuu

ITIo Ttemam: «Hemeramnsl U UX COEOUHEHUS» U «MeTalmiabl U HX

COCAUHCHUA»

XapakTepu3oBaTh  (omMchiBaTh) oOmIME U cleuupuyecKkue
51 XMMHUYECKHE CBOWCTBA MPOCTHIX U CI0XKHBIX BEIECTB, TOATBEPkKAas

ONMCaHUE MPHUMEPAMHU MOJIEKYJSIPHBIX W HMOHHBIX YPaBHEHUHU

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKuHﬁ

29 COCTAaBJIAATh YPABHCHU peaKHHﬁ, MNOATBCPKAAOIIUX CYIHICCTBOBAHUC

TCHETHYCCKOM CBAI3U MCKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
2.3 BO3MOXHOCTH IMTPOTCKAHUA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIIOBUSX

CIeAOBaTh IMpaBWaM IMOJb30BAHUS XHMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYIOBaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUs C
24 BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSIMU IO BBINOJHEHUIO
abOPaTOPHBIX XUMUYECKHX OMBITOB IO MOJIYUYEHUIO U COOMPAHUIO

F8.3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO 1“8.38.)

MPOBOJIUTh PEAKIIMU, IOATBEP)KAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM ITYTEM XJIOPHI-,
2.5 Opomuza, wuoauMa, KapOoHaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI W3YYEHHBIX METaJIOB,

IIPUCYTCTBYIOIME B BOJHBIX paCTBOpax HEOPraHUUECKUX BEIIECTB
3 ITo Teme: «Xumus U OKpyXkaromiasi cpeaa»

31 PaCKpbIBATH CMBICIT OCHOBHBIX XHWMHYCCKHUX MMOHSITHM: HI[K
BCIICCTBA, KOPPO3HA METAJIIIOB
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IPHUMCEHATH OCHOBHBIC OII€palillin MBICITUTEIbHOM JACATCIIBHOCTH —

aHaJlM3 W CHHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMAaTH3AIUIO,

39 BBIABIICHUE IIPHYHUHHO-CIICACTBCHHBIX CBA3EH — IJi1 HU3y4YCHUA
CBOMCTB BCIICCTB U XHMMHUYCCKUX peaKuHﬁ; CCTCCTBCHHOHAYYHBLIC
METOJAbI IIO3HAHUA — Ha6J'IIOI[eHI/Ie, HU3MEPCHUE, MOACIUPOBAHUC,
9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kona IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 [lepBoHavaIbHBIE XUMUYECKUE MTOHSATHUS
[Ipenmer xumun. Ponb XMMHM B KM3HM YE€IOBEKa. XUMUS B CUCTEME HayK.
1.1 Tena n BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSTHUE

BC€IICCTB

19 [TonsiTue 0 MeToAax nMo3HaHus B XuMHUH. YucTsle BeuecTBa u cMecu. CriocoObl
paszeneHus cMecen

13 ATOMBI M MOJEKyJbl. XHUMHUYECKHE 3JeMeHThl. CHMBOJBI XMUMHUYECKHX
351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumuaeckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
14 IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcuTENbHAas  aTOMHas — Macca.
OtHocuTenbHass MoOJEKyJIsApHas Macca. MaccoBas 4011 XHMHUYECKOTO

JJICMCHTA B COCANHCHHNHN

KomnuectBo BemectBa. Mosb. Mousipaas macca. B3anmMoCBsA3b KOJIMYECTBA,
1.5 Macchl M YHUCIAa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacuérel mo ¢opmynam

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

®u3nyeckue U XUMUYECKHUE SBICHUSA. XMMHUUYECKAsl peakus U €€ IPU3HAKHU.
L6 3aKOH  COXpaHEHMs  MacCchl  BeUIECTB.  XMMHMUYECKHE  YPaBHEHMS.
Knaccupukanus XuMHYECKHX  peakuud (COENMHEHHUS,  Pa3JIoKEHHs,

3aMeleHus, oOMeHa)

XUMHYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOHM MOCYyAOH, C
npaBuaMu paboTHI B JabopaToOpuu U MpuéMaMu oOpamieHus ¢ JJ1abopaTopHbIM
o0opy/soBaHWEM, U3YYCHHE M OINUCaHUE (U3MUYECKUX CBOHCTB 00pa3loB
HEOPTraHWYECKHX BENIECTB, HaOmoAcHUe (u3ndeckux (TUIaBJICHUE BOCKa,
L7 TasiHUE JIbJIa, PaCTUPAHKE caxapa B CTYIKE, KHIIEHUE U KOHJIEHCALIUsI BOJIbI) U
' XUMUYECKNX (TOpeHHE CBEUYH, TMPOKAIMBAHUE MEIHOW  TPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCIOTOW) SIBJICHUWI, HaONIOJICHWE U OINHCaHUe
MPU3HAKOB TMPOTEKAHWS XUMHUYECKMX peakiui (pasoKeHue caxapa,

B3aUMOJCHCTBHUE CepHOf/'I KHCJIOTBI C XJIOpHIOM Gapml, Pa3JI0XKCHUC

ruapokcuaa meau(Il) mpu HarpeBanuu, B3aUMOJCHCTBHE XKee3a C paCTBOPOM
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comm meau(Il), m3ydenne cnoco0oB pasieseHUs CMecei (C TOMOIIBIO MarHuTa,
bunbTpOBaHME, BBIAPUBAHUE, NUCTUILIALUSA, XpoMaTorpadus), MpoBeIeHUE
OYUCTKM TIOBAPEHHON COJIM, HAOJIOJCHHE | OIHCAaHHE pPE3y/IbTaTOB
IPOBE/ICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE

MoeNIeld MOJIEKYII (ITapOCTEP KHEBBIX )
2 Baxneliye npencraBuTeIn HEOPraHMYECKUX BEIIECTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kucnopon — sieMeHT u mpocToe
BerecTBo. HaxoxaeHue Kucimopoaa B npupoje, Pu3ndeckue u XUMUISCKUE
2.1 cBoricTBa (peakiuu ropenus). Okcunpl. [Ipumenenne kucimopoaa. CriocoOb
MOJIyUYEHUsl KHCIIOpo/a B Jabopatopuu U MpoMbliieHHocTH. Kpyrosopor

Kuciopoja B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

TennoBoil 3¢ (dexkT XUMUUECKOM peakuuu, TepMOXMMUYECKHE YpaBHEHUS,
2.2 9K30- M 3HJIO0TEPMHUUYECKHE peakluu. TOIMBO: yrojib U MeTaH. 3arps3HeHHe

BO31yXa, YCUJICHUC ITAPpHUKOBOI'O 3(1)(beKTa, pa3spymieHue O30HOBOT'O CJI0s

Bonopos — anemeHT U npoctoe BeriectBo. HaxokieHue Bogoposa B IPHPOJIE,
2.3 du3nYecKre W XHMHUYECKHE CBOKMCTBA, NMPUMEHEHHE, CIOCOOBI IMOTYYCHHSI.

Kucnorsl u conmun
24 MounspHblii 00bEM Ta30B. Pacy€Thl 10 XMMUUYECKUM ypaBHEHUSM

®dusnyeckue CcBoWCcTBa BoAbl. Boga kak pactBoputens. PacTBOpBHI.

HacplneHHbIEe 1 HEHACBILIEHHBIE PACTBOPBI. PaCTBOPUMOCTD BEILIECTB B BOJIE.
5 s MaccoBasg 110751 BelIeCTBAa B pPAacTBOpPE. XHUMHYECKHE CBOMCTBa BOJBI.
' OcHoBanus. Ponp pacTBOpoB B IpUpPOJE U B KU3HM 4yenoBeka. Kpyrosopor

BO/ABl B IMpHUpoAe. 3arpsi3HEHHEe MpUPOAHbIX BoA. OXxpaHa U OYHMCTKA

MPUPOJIHBIX BOJ

Knaccudukanus neopranmdecknx coeanHeHuid. Oxcunbl. Knaccuduxarms
Y OKCHJIOB: cojieoOpa3yomue (OCHOBHbBIE, KHCIOTHBIE, aM(OTepHble) U
' HeconeoOpasytonie. HomeHnkiaTypa okcuaoB. DU3MUECKUE M XUMHYECKUE

CBOICTBA OKCHAOB. [loiryueHne okcuaoB

OcHoBanus. Krnaccuduxanuss ocHOBaHMN: IMIENOYM UM HEPACTBOPUMBIE
2.7 ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE U XUMUYECKHUE CBOMCTBA

ocHoBaHu. [Torydenne ocHOBaHMI
Kucnotel. Knaccudpukanus kucnor. Homenknarypa kuciot. Ousnueckue u
2.8 XUMHUYEeCKHe cBoMcTBa kucioT. Pag aktusHOocTH MeTtayuioB H.H. Bekerosa.

HonyquHe KHUCJIOT
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20 Comu. Homenkiarypa coseil. ®uznueckue U XUMHUYECKHE CBOMCTBA COJICH.
IToy4yenue conen

2.10 I'eneTndeckas CBA3b MEXKIYy KJIACCAMU HEOPTaHUYECKUX COCIUHECHUN

XVUMUYECKUH JKCIIEPUMEHT: KAUECTBEHHOE OIPENEICHUE COJEpKaHus
KHCIIOpOJia B BO3JlyXe, MOJIydeHUe, coOupaHue, paclio3HaBaHUE U M3yueHUE
CBOWCTB KHCIIOPOJ1a, HAOJIIOJCHHE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOAOM H
yCIIOBUSI BOSHUKHOBEHHSI U MIPEKpaIlleHus: TOpeHus (Ioxkapa), O3HaKOMJICHUE C
o0pa3lamMu OKCHUZOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, cOOUpaHue,
pacro3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJOpOJa (FOpeHHE), B3auMOJICHCTBUE
BOJZIOpO/A c OKCHJIOM meu (1) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMATEPHAIIOB), HAOIOIeHHE O0pa3IOB BEUIECTB KOJIUYECTBOM | MOIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAacTBOPEHHS BEIIECTB C  PA3IMYHOM
511 pPacTBOPUMOCTBIO, MPUTOTOBIIEHHE PACTBOPOB C ONPENEIEHHON MacCOBOM
. JIOJIEM  pAacTBOPEHHOTO BEILECTBA, B3aUMOACHCTBUE BOABI C METAJJIAMHU
(HaTpueM W KajblieM) (BO3MOXKHO MCIIOJb30BaHUE BHJICOMATECPHAIIOB),
OIpEe/Ie/IEHUE PACTBOPOB KHUCJIOT M ILIENOYEH C IOMOIIbI0 HHJMKATOPOB,
UCCIIEIOBaHUE OO0pPa3I[0OB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KJIacCOB,
HaOJII0JICHUE H3MEHEHUs OKpPAacKW HHJMKATOPOB B PACTBOPAX KHUCIOT U
mieao4el, u3yueHue B3auMoaencTBus okcuaa meau(ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCIIOT C MeTaUlaMH, peakUuil HeWTpanusaluu, MoJyyeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO MeTajla JpYyruM W3
pacTBOpa COJM, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMme «Baxueimme

KJIaCCbl HECOPTaHNUYCCKUX COE€IUHEHUI

[Tepuoanueckuii 3akoH u [lepuoanueckas cucTeMa XUMHYECKHX DJIEMEHTOB
3 J .. MenneneeBa. CtpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

[lepBble MONBITKH KiIacCUPUKAUU XUMHUYECKHUX 3yieMeHTOB. [loHstue o
11 rpynnax CXOAHBIX IEMEHTOB (ILIEJIOYHBIE U IIEJIO0YHO3EMEIBHbBIE METAIIBL,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amM(pOTepHbIE

OKCHUIBI U TUAPOKCHUIBI

Ilepuoanueckuii 3akoH. Ilepuonnueckas cucremMa XUMHUYECKUX JJIEMEHTOB
JAW. MengeneeBa. Koporkonepuoanas u UIMHHONEPUOAHAS (QOPMBI
32 Ilepuoguueckoit cucrembl xumuueckux odneMeHtoB J[.M. Menneneesa.
Ilepuonsr n rpynnsl. U3NYECKHUI CMBICI HOPSAIKOBOIO HOMEPA, HOMEPOB

nepruoaa U rpymiibl 3JICMCHTA
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Ctpoenue atomoB. CocTaB aTOMHBIX saep. M3otomnbl. DnekTponsl. CTpoeHue

QJIGKTPOHHBIX 000J0YeK aToMOB TMepBbIX 20 XUMHUYECKUX DJIEMEHTOB
33 .

ITepuoanueckoii cucremsl [I.1. MenzaeneeBa. XapakTepucTUKa XUMUUECKOTO

AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH HW3MEHEHHUsl paauyca aTOMOB XUMHYECKHX 3JIEMEHTOB,
METAJIMYECKUX M HEMETa/NIMYeCKUX CBOWCTB MO TpyIIaM U IMEepUOJaM.
34 3nauenue [lepuoanueckoro 3akoHa u Ileproanueckoi CUCTEMbl XMMHUECKUX
3JIEMEHTOB JUIsl Pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yu€Hblid 1

IPaKIaHUH

15 Xumuueckasi CBs3b. KoBajeHTHass (MOJsipHAss W HEMOJSIpHAsi) CBS3b.
DIIEKTPOOTPULIATEILHOCT XUMUYECKUX 3JIEMEHTOB. FlOHHAas CBS3b

36 Crenens okucieHus. OKHCINTEIIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMUYECKUHN OKCIICPUMCHT: H3YUYCHHUC 06pasu013 BCIICCTB MCTALJIOB H
3.7 HEMCTAJJIOB, B3aUMOJCHCTBHEC TUAPOKCHAa THHKaAa C pacTBOpaMH KHCJIOT H
meﬂoqeﬁ, MMPOBCACHUC OIIBITOB, HIUTFOCTPUPYIOIIUX IPUMEPBI OKHUCIIUTCIBHO-

BOCCTAHOBUTENIbHBIX pEaKLUil (TOpEHUE, peakluy pas3yioKeHUs, COCTUHEHMS])

9 KIIACC

Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 BemectBo n xumunyeckas peakuus. [lopropenue
[lepnonnueckuii 3akoH. Ilepuoguyeckas cucremMa XUMHUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B NU3MEHEHUH CBOWCTB
1.1 XUMUYECKUX BJIEMEHTOB MEPBbIX TPEX NEPHOJOB, KallMs, KalblUsi U HX
COEJIMHEHUN B COOTBETCTBHM C TOJIOKEHHEM 3JIEMEHTOB B llepnoanueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

CTpoeHMe BeIIeCTBA: BUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATIIUYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUINYECKON
> peméTKM W BUJA XUMHUYECKOW cBs3u. Kiaccudukanus u HOMEHKIATypa
' HEOPraHWYECKUX BEHIECTB (MEXIyHApoAHas U TpUBUAIbHas1). XHUMHUECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBbIM KJIacCaM HEOPTraHUYECKHUX

COCHHHCHHﬁ, TFCHCTUYCCKAsA CBA3b HCOPTraHUYCCKHUX BCIICCTB
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Knaccudukarust XuMudecknx peaknuii o pa3IudHbIM IpU3HaKaM (10 YHCITy
U COCTaBY YYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3P QEKTy, 1Mo
1.3 MU3MEHEHHIO CTEICHEH OKHMCICHUS] XUMHUECKHX 3JIEMEHTOB, IO 00pPaTUMOCTH,
[0 Yy4YacTHIO KaTajau3aTopa). OK30- M DHAOTEPMUYECKHE PEAKIUH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. Ilousrue o CKOpPOCTH XAMHAYECKOU pCaKnnuu

[TonsiTie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHX peakuusax. [lonstue o
14 FOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecun. (DaKTOpbI, BIMSIONIME HA CKOPOCTb XUMHUYECKOW peakluud U

MMOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHUS

OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC ~ PEAKIMU,  JJCKTPOHHBIM  OanaHc
Is OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

Teopust ANEKTPOTUTUYECKON TUCCOUALIUN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, aHnoHbl. MeXaHU3M JAMCCOLMAIIMH BEIIECTB C PA3TUYHBIMHU BUIAMHU
XuMH4ecKkoi cBsi3u. CrerneHs quccouranuu. CUIbHBIC U CIIa0bIe SIEKTPOJIUTHI.
1.6 Peakiiuu nonHoro oomMeHa. Y cioBus MPOTEKaHUS PEAKIIMA MOHHOTO OOMEHa,
MOJIHBIE M COKpauIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHUW W COJIEH B CBETE TMPEACTABICHUN 00 JIIEKTPOIUTHUECKOM

AUCCOoHalu. KauectBeHHEIC PCaKIIMU Ha NOHBI. Ilonsatue o THuapOJInN3C colen

XuUMH4YecKni OKCIICPUMCHT. O3HAKOMJICHHUC C MOACIIAMHU KPUCTATIMYCCKUX
pEemETOK HEOPTraHWYECKUX BEIIECTB — METAJIOB U HeMeTaioB (rpaduta u
ajmasa), CJIOXHBIX BEIIECTB (XJIOpHJIa HATPUs); UCCIEAOBAHNE 3aBHCUMOCTH
CKOPOCTH XHMHYECKOH pEeaKiMu OT BO3JIEHCTBUS Pa3IUYHBIX (HAKTOPOB;
HCCIIC/IOBAaHUE  DJIEKTPOIPOBOTHOCTH  PAacTBOPOB  BEIIECTB, Ipoliecca
L7 JTUCCOLIMAIIMU KHUCJIOT, WIeNoYei U cojedl (BO3MOXKHO HCIOJIb30BaHHE
' BHJICOMATEPHAJIOB); IPOBEJICHUE OIBITOB, WLTFOCTPUPYIONUX MPH3HAKU
MPOTEKaHUs peaKkiuii HOHHOTO 0OMeHa (00pa3oBaHUe OcajKa, BhIICICHHE rasa,
o0Opa3oBaHHe BOJIbl); ONBITOB, WIITIOCTPUPYIOMIUX MPUMEPBl OKUCIUTEIHHO-
BOCCTaHOBUTENBHBIX peakiuil (TOpeHHe, peakluy Pa3iokKeHHs], COSAMHEHHUS );

paciiosHaBaHUE€ HCOPraHUYCCKUX BCIICCTB C IMMOMOIIBIO KAaYCCTBCHHBIX

pCaKLII/Iﬁ Ha MOHBI; pCHICHUC IKCIICPUMCHTAJIBHBIX 3a1a4
2 Hemetamne! u uX coeauHeHUs

51 OO0mass xapakrepucTuka ramoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okucienus. CrpoeHue u (u3MUecKue CBOICTBa
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MPOCTHIX BEIIECTB — raJIor€HOB. XMMHUYECKHE CBOWMCTBAa Ha MpPUMEpE XJIopa
(B3auMo/ielicTBUE C METallaMU, HEMETAJUIAMHU, 1Ie1049aMH). XJI0POBOJOPOI.
ConsiHast KMCJOTa, XHMHUYECKHE CBOWCTBA, I[IOJIy4€HUE, [PUMEHEHHUE.
JelictBue XxJiopa M XJOPOBOJOPOJA HAa OPraHu3M 4YesoBeKa. BaxkHeimue

XJIOpUAbI U UX HAXOXKICHUC B IIPUPOJLC

OO6mas xapaktepuctuka 3JeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS

aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u pu3ndeckune CBOWCTBa

IPOCTHIX BEIIECTB — KHUCIOpOAAa U Cepbl. AJUIOTPONHbIE MOIUDUKALNU
KHCIIOpOoJia U cepbl. XUMHUUYECKUE CBOKCTBA cepbl. CepoBOIOpOI, CTPOCHHUE,
busznueckue U xumuueckue cBoicTBa. OKCHABI Cepbl KaK MPEICTaBUTEIU

25 KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3HUYSCKUE U XUMUUYECKUE CBOMCTBA
' (obmue Kak mpeacTaBUTeNs Kiacca KUCIOT U cnerududeckue). XuMHUIECKue
peakuuu, JeKaliiue B OCHOBE MPOMBIIIIEHHOrO Croco0a Moly4eHHs CEepHOM
kucnothl. [Ipumenenne. Conu cepHOM KUCIOTHI, KaYECTBEHHAsl peaklus Ha
cynb(ar-uoH. HaxoxaeHnue cepbl v €€ COeTMHCHUN B MPUPOJEC. XUMUIECKOES

3arpsA3HCHUC Opr>K8.I-OH.[CI>i Ccpeabl COCAMHCHUAMU CCPBI (KI/ICHOTHLIG JOXIH,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeIOTBPAIECHHUS

OOmas xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTENEHM OKHUCICHUSA. A30T, paclpoCTpaHEHHE B
npupoje, puzndeckrue 1 XuMudeckue cBoiicTBa. KpyroBopot azora B mpupo/e.
AMmMmHak, ero (Qu3Mueckue W XUMHYECKUE CBOMCTBa, MOJIydeHHE U
npuMeHerne. Conu aMMOHUS, WX (PU3MYECKHEe W XUMHUYECKHE CBOWCTBa,
23 npuMeHeHne. KauecTBeHHast peakiusi Ha HOHbI aMMOHHMSI. A30THast KUCIIOTa, €€
noJjiyueHue, pu3nveckre U XMMHUYecKre CBocTBa (001Ie KaK MpeCcTaBUTeNs
KJacca KHUCIOT M cnenuduueckue). lMcnonab3oBaHWe HUTPATOB U coyiei
aMMOHHS B KaueCTBE MUHEPAITBHBIX yIOOpeHUH. XUMHUECKOe 3arps3HEHUE
OKpY’Kalollel cpesibl COeTUHEHUAMHU a30Ta (KUCIOTHbIE JOX/IHU, 3arpsa3HeHHe

BO3/yXa, MOYBbI U BOJOEMOB)

docdop, anorponHsie MogudpuKanyu Gochopa, GpuzNIecKkue U XUMHUUECKUE
Y ceorictBa. Oxcun dochopa(V) u dochopnas xucimora, (usudeckue u
XMMHUYECKHE CBOMCTBa, mosyudeHue. Mcmonb3oBanue ¢ochaTtoB B KauecTBe

MUHEPATBHBIX YA0OpEeHU
O6mas xapakrepuctuka 31eMeHTOB [VA-rpynmnbl. OcOOEHHOCTH CTPOECHUS
2.5 aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHA. YTIEpOA, aUIOTPOIHbIE

Mou(pUKaIMK, pacHpocTpaHEHHE B Ipupone, GU3NYECKUEe U XMUMHUYECKHE
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cBoricTBa. Ancopouus. Kpyrosopot yriepona B mpupojae. OKCUIbI yriiepoa,
X (U3NYECKHe M XMMUYECKHUE CBOMCTBA, JECHCTBHE Ha XKHBBIC OPTraHU3MBI,
MOJIy4YeHUE U IPUMEHEHHUE. DKOJIOTHYeCcKue MpoOIeMbl, CBI3aHHbIE C OKCUIOM
yraepona(IV); rumore3a 11006ambHOTO TOTEIUICHHUS KJIMMATa; MAPHUKOBBIN
addexr. YronapHas kuciota u €€ COiaM, UX (PUINYECKHE U XUMHUYECKUE
CBOWCTBA, MOJIydeHUe U npuMeHeHnue. KauecTBennas peakuus Ha KapOOHAT-
nonbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO03IUCTBE

[TepBoHayanpHBIC MOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSAX
yriepoja (MeTaH, 3TaH, STHJEH, alleTWIEH, 3TaHOJ, TJHULEpPUH, YKCyCHas
"6 kucnora). Ux cocraB u xummdeckoe ctpoeHue. IloHsatue o Omonormuecku
' Ba)XHBIX BEIECTBaX: XHpax, OeJIKax, yIrieBoJaXx — M UX POJU B KU3HHU
yesioBeka. MarepuanbHOe €IMHCTBO OpPraHMYeCKMX M HEOPraHWYeCKUX

COE€IMHEHUN

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOICTBa, NOJIy4YeHHE U
npumenenue. CoeHeHUsT KpeMHuUsl B npuponae. O0mue npeacraBieHust 00
okcusie kpeMHUA(IV) u kpemHueBoit kucinore. CUIMKaThl, UX UCHOIb30BAHUE
2.7 B ObITy, MEIULUHE, NPOMBIIUIEHHOCTH. BaHelme crpouteabHbie
MaTepHualbl: KepaMHKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. [Ipobiembl
0€30MacHOr0 MCHOJIb30BaHUSI CTPOUTEIBHBIX MaTepUalOB B IOBCEIHEBHOMN

KHN3HHU

XUMHUUECKUH SKCIEPUMEHT: U3ydyeHHe 00pa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IIPOBEICHUE KAUECTBEHHBIX PEAKIMI HA XJIOPHJI-
UOHBl U HaONIOJeHHE MNPU3HAKOB MX MPOTEKAHUsS; OMBITHI, OTpa’karollue
¢duznyecKkne U XUMUYECKHE CBOMCTBA raJION€HOB U UX COEIMHEHUH (BO3MOXKHO
MCIOJIb30BaHUE BUJEOMATEPHUATIOB); O3HAKOMJIEHHE C O0Opas3liaMH XJOpPHAOB
(raJloTeHUI0B); O3HAKOMJIEHHME C oOpa3namMu cepbl M €€ COECTUHEHUSIMHU
(BO3MOXXHO HCTIOJB30BAHUE BHUICOMATEPHUATIOB); HAOIIOJEHUE TIpoliecca
2.8 oOyTJIMBaHUS caxapa MoJl JIeiiCTBUeM KOHLEHTPHUPOBAHHOM CEpHON KUCIIOTHI,
U3Y4YE€HHE XMMHUYECKHUX CBOMCTB pa30aBIeHHON CEpHON KHCIIOTHI, POBEACHNE
KayeCTBEHHON peakluu Ha Ccynb(ar-uoH M HaONIOJeHHEe TNpU3HaKa eé
MPOTEKaHUs; O3HaKOMJIEHHE ¢ (PM3NYECKUMU CBOMCTBaMHU a30Ta, pochopa u ux
COEMHEHUN (BO3MOXHO MCIIOJIB30BaHUE BHJIEOMATEPUANIOB), OOpa3laMu
a30THBIX U (HochOpHBIX YA0OpEHHUH; TTOTyIeHHE, COOMpaHUe, paclioO3HaBaHUE
Y U3Y4YEHHE CBOMCTB aMMHAKa; IPOBEJICHNE KAaUECTBEHHBIX pEaKLUil HAa MOH

amMmMoHMsT U (ochaT-MOH M HU3ydyEeHUE TMPHU3HAKOB HX MPOTEKAHMUS,
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B3aUMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); WM3y4Y€HUE MOJENICd KPUCTATLTMYECKUX
pemérok anmasza, rpaduta, ¢yiepeHa; O03HAKOMJICHHE C IIPOILECCOM
a1copOIMK pacTBOPEHHBIX BEUIECTB AKTUBHPOBAHHBIM YIJIEM M yCTPOICTBOM
MIPOTHBOTa3a; MoJyueHHue, COOMpaHue, pacro3HaBaHHE W M3yYCHHUE CBOWCTB
VIICKUCIIOTO Ta3a; MPOBEJACHHE KAaYeCTBCHHBIX PEaKIMi Ha KapOOHAT-
CUJIMKAT-UOHbI M M3Yy4YCHUE NPU3HAKOB HMX MPOTEKAHHUS, O3HAKOMIICHHE C
MPOJYKLIHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX

3aJa4 110 TEMC «BakHelme HeMeTaluIbl U UX COCAUHCHUA»
3 MeTanibl U UX COSAMHEHUS

OO0wrast XapakTepuCTUKAa XUMUYECKHUX 3JEMEHTOB — METaNIOB Ha OCHOBaHUU
ux nosiokeHus B llepuogmyeckod cucreMe XMMHYECKMX 3ieMeHToB [I..
3.1 MenneneeBa u ctpoenust atroMoB. CTpoeHHe MeTajIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTalUIMdecKass pemerka. OJNEKTPOXUMHUYECKUN psil

HaHpH)KeHI/Iﬁ MCTAlJIOB

dusnueckue U XMMUYecKue CBocTBa MeTayioB. O01iue crnocoObl NOIyYeHUs
12 MeTaisioB. [loHsTHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aLUThI UX OT
Koppo3uu. CruiaBsl (cTaib, YyTr'yH, JIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHUE

B OBITY U IPOMBIIIJIEHHOCTH

[Ilenouynsle MeTaybl: MoslokeHHE B [leproguyeckoil cucTeME XUMHYECKHX
anemeHToB /.M. MenneneeBa; CTpoeHHE UX aTOMOB; HAXO0XKJICHHE B IIPUPOJIE.
33 dusnueckue U XMMUYECKHe CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHuabl
U TUAPOKCHUABI HATPHUA W KaJIWA. HpI/IMeHeHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHUN

[llenoyno3eMenpHBIE METAIBI MarHuii W KalbIUM: IIOJIOKCHUE B
Ilepnonnueckoir cucreme xuMuueckux dyeMeHtoB J[.M. Menneneesa;
34 CTPOEHUE UX aTOMOB; HaxXO0XKJEeHUE B npupoje. PU3HYECKUE U XUMHUUYECKUE
CBOMCTBa MarHusi W Kajublus. BakHelmne coenuHEeHHs] Kaublus (OKCH],

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

ANfoMHHHUI: TIONOXKECHHE B HCpHO,[[H‘-ICCKOﬁ CUCTEMEC XMMHNYCCKUX 3JICMCHTOB

35 J .. Menneneesa; CTpO€HUE aTOMa; HAXOXKJEHUE B mpuponae. OPuznyeckue u
XUMHUYECKHE CBOWCTBA amOMUHHA. AMQOTEpHBIE CBOWCTBA OKCHAA U

TUAPOKCH]IA AITFOMUHUSA

3.6 Keneszo: nonoxenue B [lepnoanueckoit cucreme XuMudeckux 3neMenToB /1. 1.
MeHnneneeBa; CTpoeHHE aToOMa; HaxoXJeHHe B mpupoae. dusznueckue u
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XUMUYECKHE CBOMCTBa jkene3a. OKCuabl, TUAPOKCHAB U conu xene3a(ll) u

sene3a(lll), ux cocras, cCBOMCTBA U MOTyYEHUE

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3laMy METAJJIOB U CILIABOB,
X (U3NYECKMMH CBOWCTBAMH; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METALIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOoCTeH
B3aMMOJICHCTBUSl OKCHIAa KaJbllUg W HATpUs C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOWMCTB >KECTKOM BOJIBI;
mpolecca TOpeHMsl jKelle3a B KHCIopojae (BO3MOXKHO —HCIIOJIb30BAaHUE
3.7 BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMS KAUeCTBEHHBIX PEAKIINI Ha NOHBI
(MarHms1, Kaublus, adroMuHMS, IuHKa, xkene3a(ll) u xenesa(Ill), memxmu(1l);
HAOJTI0/ICHUE W OTIMCAHKE TIPOIIECCOB OKPAIIMBAHUS IIJITAMCHH HOHAMY HATPHS,
Kamusi W Kanblus  (BO3MOXKHO — HCIOJB30BaHHE  BHUAEOMATEPUATIOB);
UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB T'HMJIPOKCHIA ATIOMUHUS W THIPOKCH]IA
[IMHKA; pEelIeHre SKCIIEPUMEHTAIbHBIX 3a71a4 10 TeMe «BakHelne MeTaibl

U UX COCAUHCHUA»
4 XuUMHS ¥ OKpYXKarolas cpeaa

HoBsie maTepuansl 1 TexHoJOrMU. BemecTBa 1 Marepualibl B MOBCEIHEBHOMN

JKU3HU YeJloBeKa. XUMMS U 300POBLE. be3onacHoe ncnoabp30BaHuE BENIECTB U

+ XUMUYECKUX peaknuii B ObITy. [lepBas momoIib Mpu XUMHUYECKHX OXKOTax U
OTpPaBJIEHUAX
OCHOBBI ~ 3KOJOTMYECKOW  TIpaMOTHOCTU.  XHMHUYECKOE  3arpsi3HEHHE
42 okpyxaroreit cpenst [IIK. Ponb Xxumun B perieHu# S5KOJIOTHYECKUX MTPOOIIEeM.
' [TpuponHblE MCTOYHHMKHU YTJIEBOJOPOJIOB (yrojib, MPUPOAHBIN Ta3, HEPTH),
MPOIYKTHI UX MIEepepabOTKU, UX POJIb B OBITY M MPOMBIIIIIEHHOCTH
43 XUMHUECKUH SIKCIEPUMEHT: U3ydeHHe 00pa31[0B MaTepHUaIoOB (CTEKIIO, CIIaBbl
' METAJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)
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IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM

NMPOBEPAEMOro 0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM

TpedoBaHMS NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC
1 [Ipencrapnenue:

0 TI03HABAEMOCTH SBIICHHI npupoabl, IIOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMMHYCCKOU HAayKHM KaK obnactu COBPCMCHHOT'O
1.1 CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I‘/'I KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

O HAYYHBIX METOAAX IIO3HAHUSA, B TOM YHUCJIC S3KCIICPUMCHTAJIbHBIX U
12 TCOPCTUUCCKHUX METOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHUE HCIOJIb30BAaTb MOJCINU  IJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

o ctepax npodecCHOHATBLHON AESITENbHOCTH, CBI3aHHBIX C XUMHEH
U COBPEMCHHBIMH TCXHOJOTUAMHU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAyKH, YTO TMO3BOJHUT OOYUYAIOIIUMCS paccMaTpUBaTh
1.3 XUMUIO  Kak cdepy cBoell Oyaymiedl  mpodeccroHaTbHOU
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUILHOTO MpeAMeTa MPH TepeXxoJe Ha YPOBEHb CPEIHEro

o011ero oopa3oBaHus

Bnanenue cucteMoil XMMHYECKHX 3HAHUM H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BOKHEUIINE XUMHUYECKUE TOHATHS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOAHAs CMECh, OTHOCHTEIbHBIE aTOMHAsi U MOJIEKYJISIpHAs
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBII
2.1 00BEM, OKCHJ, KHCIOTAa, OCHOBAaHUE, COJIb (CpemHss), XMMHUYECKas
peaKuMs, peakUuu COECOUHEHHUS, PEAKIMM DPA3JIOKEHMS, peaKluu
3aMellleHus], peakuu oOMeHa, TermoBol 3((deKT peakuuu, 3K30- 1
SHIOTEPMHUUYECKUE PEAKIIUU, PACTBOP, MAcCOBasl J10JI1 XUMHUYECKOTO

3JICMCHTAa B COCIUWHCHHUMH, MaccCoBasd 104 HW  INPOLCHTHAasd
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KOHIIEHTpALIMS BELIECTBA B PaCTBOPE, SIIPO aTOMA, DJIEKTPOHHBIHN CII0I
aToMa, aTOMHas OpOWTallb, PaJUyC aroMa, BaJCHTHOCThb, CTEIEHb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATEILHOCTD, TOJISpHAs
W HEMoJsipHas KOBAJICHTHAsl CBSA3b, MOHHAs CBs3b, METAJUIMUYECKas
CBSI3b, KpUCTAJUINYECKAs pelIETKA (ATOMHAs!, HOHHAsI, METaJJTUecKasl,
MOJIEKYJISIpHAs), UOH, KaTHOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIUCCOLMAIMs, pEeakUMd HMOHHOrO OOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKUWH,  OKUCIUTENh U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, JJIEKTPOJIH3,
XAMHYECKOE PAaBHOBECHE, OOpaTHMble M HEOOpaTHMBIC pEaKIvy,
CKOpOCTh XUMHUECKOW peakiuu, katamuzatop, [IJIK, kopposus

METAJIJIOB, CILIABBI

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MAacChl,
2.2 nepuoanueckuii 3akoH J[.M. MenzaeneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOraapo

53 TEOPUM  XUMHUH:  ATOMHO-MOJIEKYJSIDHAs ~ TEOpHs,  TEOpHs
IIEKTPOJINTUYECKON JUCCOLMALUU

3 Bnangenue ocnoBamu XHUMHYECKOH I'paMOTHOCTH, BKJIIO‘laIOHleﬁi

YMEHHE TIPABWJIBHO WCIIOJIB30BaTh W3YYCHHBIC BEIISCTBA W
MaTepuainbl (B TOM 4YHCIIe MHUHEpaldbHbIE YIOOPEHHS, METAIIbl H
CIUTaBbl, TPOAYKTHI  IMEPEpPaOOTKH  TPUPOTHBIX  HCTOYHHKOB
11 YIIEBOAOPOAOB (YIS, IPUPOAHOTO ra3za, HeTH) B OBITY, CETHCKOM
' XO3SUCTBE, HA MPOM3BOJCTBE W TOHHMMAHWE 3HAUCHUS KHUPOB,
OenmKoB,  YITIEBOJOB /s OpraHM3Ma  4YellOBeKa;  yMEHHe

MMPOrHO3NpOBaTh BJIIMAHUC BCIICCTB U XMMHNYCCKHUX IMPOLCCCOB Ha

OpraHM3M 4Y€JI0BEKa M OKPYKAIOUIYIO IPUPOIHYIO CpENy

19 YMEHHME MUHTETPUPOBATh XMMHUUYECKUE 3HAHMS CO 3HAHUSAMU JPYTHUX
y4eOHBIX MPEIMETOB

HaJIMYUe OMbITa pabOTHI C PA3IUYHBIMA UCTOUHUKAMU UH(QOPMAIIH
33 0 XMMHUU (HaydHas M HAy4YHO-TIOMYJISIpHAs JUTEpaTypa, CIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTHUBHO OLIEHMBAaTh HMH(OPMALMIO O BELIECTBAX, HUX

34 MNpEeBpaAllICHUAX W  [MPAKTHUYCCKOM  IIPUMCHCHHUUN u YMCHUC

HCII0Jb30BaTh €€ JJId pCIICHUA yqe6Ho-no3HaBaTem,me 3aaa4
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BJ'IaI[eHI/Ie OCHOBaMH ITOHSITHHHOI'O arrmapara U CHMBOJIMYECKOT'O

A3bIKa XMMHHU JUTS COCTAaBICHHS (POPMYIT HEOPTaHMUYECKUX BEIIECTB,

‘ YpaBHEHUH XHMHYECKUX pEaKUUd; OCHOBAMU XHUMHUYECKOMN
HomeHkJaTypbl (IUPAC u TpuBHansHoiN)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS eMeHTa B Ileproanueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHKAMH CTPOCHHUS aTOMOB
5 XUMHYECKHUX DJIEMEHTOB (COCTaB W 3apsja sapa, oOImee Yucio
AIIEKTPOHOB), paclpeAesieHUEM HIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX NEPUOJOB, KT U KaJIbIUs
IIpencraBienne O  NEPUOJWYECKOM  3aBUCMMOCTH  CBOWCTB
XUMHUYECKUX JIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPULIATEIBHOCTS ),
6 MPOCTBIX M CJIOXHBIX BEIIECTB OT TIOJIOKEHUS DJEMEHTOB B
[lepuoanueckoit cucteme (B MajiblX TMepUOJax ¢ TJIaBHBIX
MOATPYIINAX) U 3JIEKTPOHHOTO CTPOCHHUS aTOMa
7 YMenue kinaccupuipoBaTh:
7.1 XUMHYECKHUE AJIEMEHTHI
7.2 HEOpraHMYECKUe BellecTBa
7.3 XUMUYECKHE PEaKLUU
8 YMeHue onpenensith:
g1 BAJICHTHOCTh M CTENEHb OKHCIIEHUS] XUMUUYECKHX 3JIEMEHTOB, 3apsij
' HOHA
85 BHUJI XUMHUYECKONW CBS3M W THUI KPUCTAJUIMUYECKOM CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKUCITUTEIh U BOCCTAHOBHUTEIIb
9 YMeHne xapakTepru30BaTh (PU3NUECKUE U XUMUYECKHE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOpPOA, Tpadut, ammas,
9.1 KpeMHu#, a3or, ¢docdop, cepa, XJop, HATpUH, Kaiuii, MarHui,
KaJIBITA, aTFOMHHHM, JKEJIE30)
CJIOKHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX pPacTBOPOB (BOja,
97 aMMHAK, XJIOPOBOAOPOJ, CEPOBOJOPO, OKCHABI U THAPOKCHJIBI
' MetaiioB [-IIA rpynmn, amomunus, meau (1), nunka, xxenesa (I u
I1T), oxcuast yraepona (I u IV), kpemuus (IV), azota u dpocdopa (111
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u V), cepet (IV u VI), cepHucras, cepHas, a30THCTas, a30THasl,
docdopHas, yroibpHas, KpeMHUEBAsI KUCIOTA U X COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEHICCTB B

3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHA, IPUMCHCHUEC BCIICCTB B

>3 3aBUCUMOCTH OT HX CBOMCTB, BO3MOXKHOCTh IPOTEKAHUSA
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBISTh MOJIEKYJISIPHbIEC M HOHHBIE YPaBHEHUS pEaKlui,
B TOM YHCIIE:
10.1 peakiuii HFOHHOTO 0OOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKITUI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (Tpymm) HeOpraHU4YEeCKUX BELIECTB
10.4 MOJITBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEX 1Y HUMU
11 YMeHue BIYUCIATH (IPOBOJAUTDH PACcUEThI):
11 OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 ypPaBHEHUSM XHMHUYCCKUX PEAKIUH M HAXOJHUTh KOJHYECTBO
' BelecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO To3HaHus (HabmoaeHue,
101 HU3MEPEHHE, SKCTIEPUMEHT, MOJICIIUPOBAHNE) TIPU N3yUEHUHU BEIIECTB
' U XUMHYECKHUX SIBIICHHH; yMeHue c(hopMynupoBaTh MpodieMy H
MIPEAJIOKUTE TyTH €€ PEIICHUS
122 0e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUUYECKOU
' MOCyA0H U IabopaTOpHBIM 000pyAOBaHUEM
MpaBUIaMu 0e301macHOTO obpareHus c BEII[ECTBAMH,
UCIIOJIb3YEMBIMU B TMOBCEAHEBHOM KH3HU, MTPABUIIAMHU TTOBEJCHUS B
123 HEeJsIX COepe)eHus 370POBbS U OKPYXKAIOIIECH MPUPOTHON CPEJIbI;
' MOHMMaHUe Bpe/a (OMacHOCTH) BO3/ACUCTBUS HA KUBBIE OPTaHU3MBbI
onpeenEHHBIX BEIIECTB, Croco0oB YMCHBIIICHUS U
MPEIOTBPAIICHHS UX BPEIHOTO BO3ACUCTBUS
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13 Hanname MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U OCYIICCTBIICHHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUucC (I)I/I?;I/I‘ICCKI/IX CBOMCTB BCIICCTB,
13.1 O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMU SABJICHUSAMU, OIIBITHI,

WJUTIOCTPUPYIOIIKME NPU3HAKU MPOTEKAHUSI XUMUYECKUX PEAKLUA
13.2 M3y4eHUe CIIOCOOO0B pa3JIeieHUs] cMecei

MIOJIy4YeHUE KHUCIOpOJa M M3Y4YEHHE €ro CBOMCTB; IIOJIy4Y€HUE
133 BOZOPOJA U U3YYEHHUE €ro CBOMCTB; MTOJIyYEHHE YIJIEKUCIIOTO ra3a u
U3y4YEHUE €r0 CBOMCTB; IIOJIy4YEHHE aMMHaKa M H3y4EHUE €ro

CBOMCTB

134 MIPUTOTOBJICHUE PACTBOPOB C OMNpPEACTIEHHOW MAcCOBOM J0JIeH
pacTBOPEHHOTO BEIIECTBA

NpUMEHCHHE  MHAMKATOpOB  (JlakMyca,  METHJIOpaH)Ka |
13.5 denondranenna) I ONPEISICHAS XapaKkTepa Cpeibl B pacTBOpax

KHCJIOT U menoqeﬁ

UCCIICJOBAHNE W ONMCAHHE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; N3y4EHUE B3aMMOJICHCTBHUS KHUCIIOT C METAJIaMH,
OKCHJIaMH  METAJUIOB,  PAacCTBOPUMBIMH U HEPaCTBOPUMBIMHU
13.6 OCHOBaHUSIMH, COJISIMU; TOJIYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOT0 MeTajyla JpPYruM U3 pacTBOpa  COJIH;
uccliieloBaHne aM(pOTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMHHUS MU

[IUHKA

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
13.7 HCOPTaHNUYCCKUX COGHHHCHHﬁ)}; «3J’I€KTpOJ'II/ITI/I‘IeCKa${
JAUCCOLIM AL, «BaxHelmye HeMeTauibl U HX COCOAUHCHUSAN,

«Baxxneiinme MeTajuIbl 1 UX COEIUHEHU

XUMHYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs pPeakLuil HOHHOTO 0OMeHa; KaueCTBEHHbIE PEaKLUu Ha

138 MPUCYTCTBYIONINE B BOJHBIX PAaCTBOPAaX MOHBI: XJOPHI-, OpOMHUII-,
' uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KaJIBITHS, ATFOMUHHS,

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

14 VYmMmenue:
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MPEACTABISITE PE3YIbTaThl AKCIIEPUMEHTa B (opMe BBIBOJIOB,
14.1 JI0Ka3aTeIbCTB, TPaUKOB M TAOIUI] M BBIABIATH SMIUPUUYECKHE

3aKOHOMEPHOCTH

yYCTaHABIWBAaTh  CBS3M  MEXIY  peajlbHO  HAOJII0AaeMbIMH
14.2 XMMHUYECKMMH SIBJICHUSIMA M TPOLIECCAMHU, MPOUCXOJAIIMMH B

MaKpoO- 1 MUKPOMHPE, 00BACHATH MMPUYKUHBI MHOFOO6pa3I/ISI BE€IICCTB
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INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 [IepBoHa4yaIbHBIE XUMUYECKUE ITOHATHUS
1.1 YucTteie BemecTBa 1 cMecu. CrIocoObI pasziesieHus: cMecei
1o ATOMBI W MOJEKYIbl. XUMHUYECKHE 3JIEeMEHTbl. CHMBOJBI XUMHUYECKUX
' 271eMeHTOB. [IpocThIe U Cl10’KHBIE BEILIECTBA.
13 Xumuueckass Qopmyna. BaneHTHOCTh aTOMOB XHWMHYECKHUX HIIEMEHTOB.
' CreneHb OKUCIEHUS
3aKOH MOCTOSHCTBAa cocTaBa BellecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
1.4 OTtHocuTenbHAs MOJIEKYJIApHas Macca. MaccoBas 10151 XUMUYECKOT0 2JIEMEHTA
B COEAMHEHUU
Is KomnuecTBo BemectBa. Mok, MomsipHass macca. MoJisspHbIi 00bEM Ta30B.
' B3anMocBsA3b KOIM4eCcTBa, MaCChl M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
L6 ®u3znueckue U XMMHUUYECKHUE SIBJIICHUS. XUMUYECKas peakuus U €€ MpU3HaKH.
' 3aKOH COXpAaHEHHS MACChI BEILIECTB. XMMHUECKHE YPaBHEHUS
5 [Iepnonnueckuit 3akoH U Ilepuonnueckas cuctemMa XUMHUYECKHX SJIIEMEHTOB
J.1. MenneneeBa. CTpoeHrne aTOMOB
Ilepnonnueckuit 3akoH. Ilepuommueckas cucTeMa XUMHYECKHX DJIEMEHTOB
2.1 J.1. Menneneesa. Ilepuoasl u rpynnel. @U3HYECKHII CMBICI HOPSIKOBOTO
HOMEpPa, HOMEPOB MEPHUOA U TPYIIILI HIEMEHTA
Crpoenne atomoB. CocTtaB aToMHBIX sigep. M3oTomnbl. Dnektponsl. CTpoeHue
2.2 ANEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XUMHYECKUX 3JIEMEHTOB
[Tepuonnueckon cucremsl [[.U. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kalus, Kalplus (paguyca aToOMOB, 3JEKTPOOTPULATENbHOCTH,
23 METAIMYECKMX M HEMETANIMYECKMX CBOWCTB) M HX COEIMHEHUH B
COOTBETCTBUM C TOJOXXEHHEM »3JeMeHTOB B Ilepmoaudeckoil cucreme Hu
CTPOEHHUEM HUX aTOMOB
3 Ctpoenue BelecTa
Xumunyeckass cBa3b. KoBaneHTHas (moyispHass W HEMOJIApHAs) CBS3b.
3.1 ONEeKTPOOTPULATENIBHOCTh ~ XMMHMUYECKUX  JJ€MEHTOB. VoHHas  CB3b.
Meramnnueckas CBs3b
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Tunbel kpucrammmueckux peméTok (aToMHas, HMOHHAas, MeTalIn4yecKkas),
3.2 3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKU U BUIA

XHUMHYECKOU CBI3U

Baxueimue MNPpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCIMHCHNA. Mertamisl ¥ UX COCIUHCHUA

Krnaccudukanus u HOMEHKJIATypa HEOPTaHMYECKUX COCIMHEHUN: OKCHIIOB
(coneobpa3syromue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) u
4.1 HecoJieoOpa3yroIrue; OCHOBaHWU (MIENOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHCJIOT (KUCIIOpOJICOMepkKAUE U OECKHUCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CpEeIHUX U KUCIIBIX)

42 Ou3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB-HEMETAIUIOB:
' BOZIOPO/Ia, XJIOpa, KUCIOpPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

du3nyeckue M XMMHYECKUE CBOMCTBAa IMPOCTHIX BEIIECTB-METAIIOB: JIUTHUS,

4.3 HATpusl, Kajusi, MarHus U KaJblMs, AIFIOMUHMS, JKelle3a. DIEKTPOXUMUYCCKUI

PsI HAIPSKEHUN METAJUIOB

44 Pu3nyecKue U XMMUYECKUE CBOMCTBA BOJOPOAHBIX COCIMHEHUM HEMETAJUIOB:
' XJIOPOBOJIOPOJA, CEPOBOAOPOIA, aMMHUAKA
duznyeckue U XUMUYECKUE CBOMCTBA OKCHUIOB HeMeTamoB: cepsl (IV, VI),
4.5 azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [lonyuenne
OKCHJI0OB HEMETAIJIOB

Xumnueckue cBoiictBa okcuaoB: MetamwioB [A—IIIA rpymn, muuka, meau(Il) u

+0 xenesa(ll, III). [Tony4yenue okcuaoB METAIIOB
XUMHYECKHE CBOMCTBA OCHOBAHHMM M aM(POTEPHBIX TUIPOKCUAOB (Ha IPUMEPE
4.7 TUAPOKCHJIOB AJIOMUHHUS, Kene3a, LuHKa). llomydeHne ocHOBaHUM U
aM(}OTEPHBIX THAPOKCUIOB
OOmre XMMHUYECKHE CBOWCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOAHOM,
43 CEPHHUCTOM, CEpPHOMU, a30THOM, (HochHOPHOU, KpeMHUEBOH, YyrodbHOH. OcoObIe
' XUMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHON CEPHOM M a30THOM KHCIIOT.
[Tonyuyenue kucior
4.9 OO6mme XxuMHUIECKHe CBOMCTBA cpenHux colier. [lomyduenue coneit
410 [Tonyuenue, cobupaHue, pacro3HaBaHUWE BOAOPOJA, KHUCIOPOAa, aMMHUaKa,
' YTIEKUCIIOTO Ta3a B 1aboparopun
A1l [Tonydyenue ammuaka, CEpHON M a30THOM KHUCITIOT B MPOMBITIIIeHHOCTH. OO01Ime
' CHOCOOBI TOJTYyYEHUSI METAJIIIOB
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4.12 ['enernueckas cBsI3b MEXKy KJIaCCAaMU HEOPTAaHUYECKUX COCTMHEHUN
5 XUMUYECKUE PeaKIuu

Krnaccudukanus XUMHYECKUX peakuii O pa3InYHBIM IPU3HAKAM: 110 YUCITY U
5.1 COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQexTy, 1o

H3MEHEHMIO CTEIICHEH OKMCIICHUS XUMHUYECKHUX DJIEMEHTOB

55 TemnoBoit 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS.
DK30- U 3HI0TEpMUYECKHUE peakunu. TepMOXUMUYECKHE YPABHEHHUS

OKHCIIUTENbHOBOCCTAHOBUTEIbHBIC peakiiu. OKUCIUTENN U BOCCTAHOBUTEIH.
5.3 [Ipomiecchl  OKUCIEHHS M BOCCTAHOBJICHHS.  DJIGKTPOHHBIN  OanaHc

OKHCIIUTEIILHOBOCCTAaHOBUTCIILHOM pakuuu

s4 Teopust 3EKTPOJUTHYECKON auccoanui. KaTnoHbl, aHUOHBI. DJIEKTPOJIUTHI
Y HEINEKTPOoJUThl. CUIIBHBIC U ca0bIe AIEKTPOIUTHI. CTENneHb JUCCOIHAIITN

55 Peakuum noHHOrO0 OOMEHA. Y CJIOBHS MPOTEKAHWS PEaKIuii HOHHOTO OOMEHa,
MIOJIHBIE U COKpAIIEHHbIE MOHHBIE YPABHEHUS PEaKLIMiA

6 XuMUs U OKpyKarolas cpeaa

BemectBa u Martepuansl B IIOBCEJHEBHOW JKM3HM YelOBeKa. besomacHoe
6.1 HCIIOJIb30BAaHUE BEILECTB M XUMHUYECKHX pEaklUuid B J1abopaTopuu U OBITY.

HepBa;I TIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

XUMHUECKOe 3arpsi3HEHHE OKpyKarolled cpenbl (KUCIOTHbIE —J0XK[IH,
3arpsi3HEHUE TOYBBI, BO3JlyXa M BOJOEMOB), CIIOCOOBI €ro MPeIoTBpallEHUs
6.2 [IpenenpHas nomyctumasi kouuneHTpauus BemecTB (IIK). Pomp xumuu B
pELIEHNN DHKOJIOTMYECKUX MpodieM. YcuieHue MapHUKoBoro 3ddexra,

Ppa3spymieHue 030HOBOT'O CJI0A

[Ipumenenue cepsl, azota, ¢ocdopa, yriepoaa, KpeMHUSI U UX COCTUHEHUHN B
OBbITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CeIbCKOM XozsicTBe. [IpumMeneHue
6.3 METAJJIOB U CIUIAaBOB (CTallb, YYT'YH, IIOpATIOMHUHHI, OpoH3a) B OBITY U
MPOMBIIIIEHHOCTH UX coequHeHuH. [ToHsTHE 0 KOppPO3UU METAIIOB, OCHOBHBIE

CIOCOOBI 3aIIUTHI X OT KOPPO3UU

64 [IpupoaHblE HMCTOYHUKH YTIEBOJOPOJIOB (Yrojib, MPUPOAHBIN ra3, HE(Tb),
' MPOAYKTHI UX NepepaboTKu (O€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKMX BEHIECTBAX KAaK O COCIUHEHUSX
65 yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAast KHCII0Ta).
[ToHsiTHE 0 OMOTOTUYECKH BXKHBIX BEIIECTBAX: JKUPAX, OENKaX, YTIeBoAaX — U UX

POJIM B JKU3HU YCIIOBCKA
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7 Pacuértrr:

7.1 o ¢hopMysaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOI) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKHUM YPaBHEHUSAM
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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