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HOACHUTEJIBHAS 3AITMCKA

[Iporpamma 1Mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHWS COCTAaBlIEHA Ha OCHOBE
TpeOOBaHMI K pe3yJibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHOW MpOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanns, mpeacraBieHHbIX B PI'OC 00O, a Taxke Ha oCHOBe (pemeparbHON pabodvei MporpaMMBI
BOCTIUTAHUS M C YIETOM KOHIEMNIINH IMPEToAaBaHrs yueOHOTo npeaMera « XuMHS» B 00pa30BaTEIbHBIX
opranuzauusix Poccuiickoit @enepanuu.

[Iporpamma 1o XuMuu Ha€T MPEACTABICHHUE O LEAX, O0IIEeH cTpaTernu 00y4eHus, BOCIIMTAHUS U
pasBUTHsL OO0YYAIOUIMXCSI CPEICTBAMHU Y4eOHOTO IMpEaMeTa, YCTaHABJIMBAeT 00sS3aTEIbHOE MPEIMETHOE
coJiep)kaHue, TpeaycMaTpUBaeT paclpeiesieHne ero Mo KjiaccaM M CTPYKTypHUpOBaHHUE IO pa3feniaM U
TeMaM IMpPOrpaMMbl IO XUMHH, OIpPEAENseT KOJIMYECTBEHHbIE U KAUeCTBEHHBIC XapaKTECPUCTUKHU
Co/IepKaHMsl, PEKOMEHIYEMYIO IMOCJEIOBATEIBbHOCTh U3YYCHHUS XMMUU C YYETOM MEXIPEAMETHBIX U
BHYTPUNPEIMETHBIX CBsI3¢H, JIOTMKH y4eOHOTO Ipolecca, BO3PACTHBIX OCOOCHHOCTEH OO0yYaromuxcs,
OTpeAeNsieT BO3MOXHOCTH MpeAMeTa I peau3alui TpeOOBaHUI K pe3ybTaTaM OCBOSHUS OCHOBHOM
o0pa3oBaTeibHON MPOTpaMMBI Ha YPOBHE OCHOBHOT'O OOIIero oOpa3oBaHHWs, a Takke TpPeOOBaHHN K
pe3ynbTaTaM OOyYeHHs XMMHUW Ha YpOBHE IeNiel M3y4YeHHs MpeaMeTa W OCHOBHBIX BHIIOB y4eOHO-
MO3HABATEIFHON JAEATETHHOCTH 00YJAIOIIETOCS TI0 OCBOCHHIO YI€OHOTO COMEPIKAHHSL.

3HaHWE XWUMHU CIYXKHUT OCHOBOM JUIsi (DOPMHUPOBAHHMS MHPOBO33PEHUS OOYYAOIIETOCS, €ro
MPEJICTABIIEHUII O MaTepHaIbHOM EIMHCTBE MHUpPA, BAXHYIO POIb HWTPalOT (OpMHUpYyEMble XHMHEH
MIPEICTABIICHUS O B3aMMOIIPEBPAIICHUIX YHEPTHUH M 00 IBOJIOIMH BEIIECTB B MPUPOJIE, O MY TAX PEIICHIS
rJ100aIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UEIOBEUYECTBA — ChIPhEBOM, SHEPTETUYCCKON, THUILEBON U
HKOJIOTHYECKOI 0€30MacHOCTH, TPOOIIeM 3paBOOXPAHEHHS.

N3ydenune xumuu:

CIOCOOCTBYET peau3allid BO3MOXHOCTEH JUIsi CaMOpa3BUTUS W (OPMUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 001ell 1 GyHKIHUOHAIEHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMUPOBaHUE MBIILICHHUS 1 TBOPUECKHUX CIIOCOOHOCTEH 00yJaroImuxcs, HaBbIKOB
WX CaMOCTOSATEIbHON YYeOHOW NeATENbHOCTH, SKCIIEPHUMEHTANBHBIX M HCCIEAOBATEIbCKUX YMEHHIA,
HEOOXOAMMBIX KaK B ITOBCEIHEBHOM KHU3HH, TaK U B MPO(eCcCHOHATHHON NeATEIbHOCTH;

3HaKOMUT CO CHeNU(UKON HAyYHOTO MBIIUIECHHS, 3aKIaJbIBaeT OCHOBBI IEJIOCTHOTO B3TIIAAa Ha
€MHCTBO TIPUPOABI M UEJIOBEKa, SBISETCS OTBETCTBEHHBIM J3TalioM B (POPMHUPOBAHWH €CTECTBEHHO-
HAyYHOU TPAMOTHOCTH O0YyYalOIINXCS;

croco0cTByeT (hOPMHUPOBAHHIO IIEHHOCTHOI'O OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
MIPUPOJIE, K YEIOBEKY, BHOCHT CBOM BKJIaJ] B 9KOJIOTHYECKOe 00pa3oBaHNue 00y4aroInXCsl.

JlaHHbIe HampaBJICHUS B O0YYCHUH XUMHUU O0CCIICUMBAIOTCS CIICIU(PUKON COMEpKaHHU YUeOHOrO
MpeaMeTa, KOTOPBIA SBISETCS MEeIarornyecKy aanTUPOBAHHBIM OTpaKEHHEM 0a30BOI HAyKH XUMHUH Ha
OnpenenEHHOM 3Tane e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OPHEHTUPOBAH HAa OCBOCHHC
00ydJalolMuCS CUCTEMbI TI€PBOHAYAIBHBIX TIOHATHH XUMHH, OCHOB HEOPraHWYECKOH XUMHUH U
HEKOTOPBIX OTACIbHBIX 3HAUUMBIX MOHSATUH OPraHNYECKOU XUMUH.

CTpyKTypa comep:kaHusi mporpaMMbl TI0 XUMHUH cPOPMHPOBAHA HA OCHOBE CUCTEMHOTO IOAX0/1a K
€€ n3yuenuro. ConeprkaHue CKIaAbIBACTCA U3 CUCTEMbI OHITHI O XUMUYECKOM 3JIEMEHTE U BELIECTBE U
CHCTEMBI TIOHATUH 0 XUMUYIecKor peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpTaHM30BAHBI TIO MPUHITHAITY
[IOCJIEOBATEIBHOIO PA3BUTHS 3HAHUI HA OCHOBE TEOPETHYECKUX IIPEICTABIECHUN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J{. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYCHHUS O CTPOCHHUH aTOMa M XUMUYECKOH CBSI3H;

— IPENCTaBIeHUH 00 AIIEKTPOTUTHIECKOMN JUCCOLMAIINN BEILIECTB B pACTBOPaX.

Teopernyeckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIUPUYECKHU TTOMYUYCHHBIX U OCMBICICHHBIX
(hakTOB, pa3BHBAIOTCA IOCIICIOBATEIBHO OT OJHOTO YPOBHS K IPYTOMY, BBITTONHSS (DYHKIIUN OOBSICHEHUS U



MIPOTHO3UPOBAHMSI CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH NPAKTHUECKOIO MPUMEHEHHS U TOTy4YCHUS
M3y4aeMbIX BEIICCTB.

OcBoeHHE MPOTPaMMBI 110 XHMHHU CIIOCOOCTBYET (POPMHUPOBAHHUIO TPEACTABICHUS O XUMHUYECKOH
COCTaBJISIONIeH HAYYHOH KapTHHBI MUpa B JIOTUKE €€ CUCTEMHON MPUPOABI, [IEHHOCTHOTO OTHOIIECHUS K
HAayYHOMY 3HAaHHUIO ¥ METOJ]aM TIO3HAHUSA B HayKe. V3ydeHne XMMHUH IPOUCXOTUT C PUBJICUCHHEM 3HAHHH
13 paHee N3YUEHHBIX YIEOHBIX TpeaMeToB: «OKpyx)arouuit Mup», «bruomorus. 5—7 kimacce» u «Pusnka. 7
KIIacoy.

[Tpu u3ydeHun XUMHH IPOUCXOIUT HOPMUPOBAHUE 3HAHUH OCHOB XMMUYECKOW HAYKH KaK 00J1acTH
COBPEMEHHOT'O €CTECTBO3HAHUS, MTPAKTUICCKON NEATEIFHOCTH YEIOBEKA M KaK OJTHOTO U3 KOMIIOHCHTOB
MHUPOBO# KyJIbTYpBI. 3a/1a4a yueOHOI0 IIPeIMeTa COCTOUT B (DOPMUPOBAHUY CUCTEMbI XUMUYECKUX 3HAHUN
— BaXXHEWIMX ()AKTOB, MOHSATHIA, 3aKOHOB U TEOPETUYCCKUX IMOJIOKEHHUM, MOCTYIHBIX 000OIIEHHIT
MHPOBO33PEHUECKOTO XapaKTepa, s3blka HAyKd, B MPUOOIICHWH K HAYYHBIM METOJIaM IMO3HAHHS TpPU
W3YYCHUU BEIIECTB U XMMUYCCKUX peakiuii, B GOPMHUPOBAHNY U Pa3BUTHH MTO3HABATEIBHBIX YMCHHUN U UX
MPUMEHEHUH B Y4eOHO-TT03HABATEILHON U yUSOHO-HCCIIEI0BATEILCKON IEATEIbHOCTH, OCBOSHHUH TTPABHUII
Oe3ormacHOTo 0OpaleHus ¢ BEeIIeCTBAMU B TIOBCEHEBHOM JKM3HU.

[Ipu n3yueHnn XMMHUK Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUsl BAKHOE 3HAUYECHHUE MTPHOOpEH
TaKue Ien, KakK:

— (QopMHEpOBaHHE WHTEUIEKTyalbHO pPa3BUTON JIMYHOCTH, TOTOBOM K C€aMOOOpa3OBaHUIO,
COTPYTHUYECTBY, CAMOCTOSITEIIFHOMY IPHHATHIO PENICHWH, CIOCOOHOM amanTupoBaThCs K OBICTPO
MEHSIOIIUMCSI YCIIOBHSIM JKA3HU;

— HampaBJICHHOCTh OOy4YeHHMs] Ha CHCTEMAaTHYeCKOe TNPUOOIICHHE OO0yYarommMxcs K
CaMOCTOSITeJIbHON IMO3HABATEIBHON JCATCIBLHOCTH, HAYYHBIM METOAAaM IIO3HAHUS, (OPMHUPYIOIIUM
MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEH K XUMUH,

— ofecrneueHWe  YCIOBHHA, CHOCOOCTBYIOIIUX MPHOOPETCHHIO  OOYYAIOIUMHCS — ONbITa
pa3HOOOpA3HOW JIEATCIILHOCTU, TIO3HAHWS W CAMOIIO3HAHWS, KIIOUEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETCHIINH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUIOB IEATEILHOCTH;

— (opmupoBanue o0l PyHKINOHATHFHOW U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIE
YMEHHA OOBSCHATH U OLIEHUBATH SBJICHUS OKPY KAIOIIEr0 MUPA, UCTIONB3Ys 3HAHHUS U OIBIT, TIOITyYCHHBIC
MpU M3yYeHUH XWMHWH, TPUMEHSATh WX TPU PEIIeHUH MpoOJieM B TIOBCEAHEBHON XU3HU W TPYIOBOM
JIeSITeNTFHOCTH;

— ¢opmupoBaHHEe y O0OyYaOMUXCA TYMAHUCTUYECKMX OTHOIICHWH, NOHWMAaHUS I[IEHHOCTH
XUMHYECKUX 3HAHUH I BBIPAOOTKH 3KOJIOTHYECKH IIeTIeCO00pa3HOro MOBEACHUS B OBITY M TPYAOBOM
NESTEITHFHOCTH B IIETISTX COXPAHEHUS CBOETO 3/IOPOBhS U OKPY KAIOIISH TPUPOTHON CPEIIbI;

— pa3BUTHE MOTHUBAIMM K OOyUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJI M CAaMOBOCIIMTAHHUIO Ha
OCHOBE YCBOCHHS OOIICYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY mpoduis u
HANPaBICHHOCTH JAJIbHEHINIEro 00yYeHMYsI.

OO01ee 4YMCIO 4YacoB, OTBEACHHBIX IS W3yYEHUS XUMUU Ha YPOBHE OCHOBHOTO OOIIErO
oOpasoBanus, cocraisieT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B HeJlelto), B 9 kiacce — 68 gacos (2
gaca B HEJICJIIO).



COJAEPKAHUE OBYYEHMUAA

8 KIIACC

I[lepBoHaYaIbHBbIE XUMUYECKUE MIOHATHS

[Ipeamer xumuu. Ponp XuMHUM B U3HU YeJIOBEKa. XUMHUSA B CUCTEME HayK. Teia M BELIECTBa.
O®u3nveckre CBOWCTBA BEMIECTB. ATperatHoe COCTOSHHE BemecTB. [IoHATHE O MeTomax IMO3HAHWS B
xuMud. YucTeie BemecTBa U cMecu. CIIocOOBI pa3IeieHHs] CMECEH.

ATOMBI U MOJICKYJIBI. XUMHYECKHE 3JIeMEHTh. CHMBOJIBI XUMUYECKUAX DJIEMEHTOB. [IpocThie u
CJIOKHBIE BEIIeCTBAa. ATOMHO-MOJICKYJISIPHOE YICHHE.

Xumudeckast hopmyJia. BaleHTHOCTh AaTOMOB XUMHUECKUX JJIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BemiecTB. OTHOcUTeNnbHAs aTtoMHas Macca. OTHOCUTENbHas MOJEKyJsipHas Macca. MaccoBas [0Jis
XUMHUYECKOTO 3JIEMEHTA B COCTUHEHUU.

KonuuectBo BemectBa. Moabs. MomnsgpHas macca. B3auMocBsi3p KoJWdecTBa, MacChl M YHCIIA
CTPYKTYPHBIX €IUHHUII BenlecTBa. PacuéThl o (popMysiaM XUMUYECKUX COSAMHEHUH.

®u3nyeckre U XUMHUUECKHUE SBICHUS. XUMHUYECKAsl Peakuusi U e€ MpHU3HAKU. 3aKOH COXpPaHEHUs
Macchl BEIIECTB. XUMHUYECKHE YypaBHeHWs. Kitaccupukamus XUMHUYECKHUX peakmuid (COeInHEHWUs,
pasioKeHUs, 3aMeIeHNs, 0OMEHa).

Xumuueckuii sIxkcnepumenm:

3HaKOMCTBO C XUMHUYECKOH MOCYA0H, IpaBiiIaMy paboTHI B JIA00OPATOpHHN U MPUEMaMK OOpaIIeHus C
J1a00paTOPHBIM 000PYIOBAaHHEM, U3YUCHUE U ONHCaHUE (HU3NIECKUX CBOMCTB 00pa3I[0B HEOPTraHUIECKUX
BellecTB, HaOmroneHue (usnueckux (TUIABJICHUE BOCKA, TasHUE JIbJa, PACTHUPaHUE caxapa B CTYIIKE,
KHUIICHHE M KOHJCHCAIUS BOJABI) M XUMUYCCKUX (TOPEHHE CBEYH, MPOKATMBAHWE MEIHON IPOBOJIOKH,
B3aMMOJICHCTBUE MeJa C KHUCIOTOM) sBIEHUM, HaOMIOJACHHE M ONHMCAaHWE TPU3HAKOB IPOTEKAHUS
XMUMHYECKUX PEakIuii (pa3ioKeHUEe caxapa, B3aMMOJCHCTBUE CEPHOW KHCIOTHI C XJIOpUIOM Oapwus,
pasznoxenue ruapokcua meau (11) mpu HarpeBanuu, B3auMoIeHCTBHE JKene3a ¢ pactBopoM cos Meau (11),
M3yYEeHHE CIIOCOOOB pa3ieiieHus CMeceil: ¢ TOMOIIBI MarHuTta, QUILTPOBAHHUE, BhITAPUBAHUE,
MUCTHIUIANINS, XpoMmaTorpadusi, MPOBEJICHHE OYHCTKH IOBApEHHOW COJH, HAONIOJEHWE U OIMCAHHe
pe3yibTaTOB IMPOBEACHUS ONbITA, WILIIOCTPUPYIOLIETO 3aKOH COXpAaHEHHWs MaccChl, CO3JaHUE MoJemei
MOJIEKYJT (IIapOCTEPKHEBBIX).

Ba:xHeiimue npeacTaBUTe/ M HEOPraHUYECKUX BellleCTB

Bozmyx — cMmech razoB. CoctaB Bo3ayxa. Kuciopom — a3;ieMeHT 1 pocToe BemiecTBo. Haxoxkmenne
KHCJIOpOJa B IpUpoJe, PU3NIecKne U XUMHUIECKHe cBoiicTBa (peakunu roperns). Oxcuasl. [Ipumenenne
kuciaopoga. CrocoObl MONYyYEHHs KHCIOpoJga B J1abOpaTOpHMM M TMPOMBIINIICHHOCTH. KpyroBopot
KHCI0poa B rpupojie. O30H — ajuToTPOITHAsS MOJU(HUKAIMS KUCIOPOIa.

TemnoBoit  3PdekT XUMHUYECKOH peakuuu, TEPMOXMMHUYECKHE YpaBHEHHUS, OJK30- U
SHAOTEPMHUYECKUE peakiuu. TOIMIUBO: Yrojb U METaH. 3arpsi3HEHUE BO3yXa, YCWICHHE MapHUKOBOTO
addexra, pa3pylicHre 030HOBOTO CJIOSI.

Bomopoa — smemeHT M mpoctoe BemiecTBO. HaxoxknmeHue Bojopona B MpHpOJE, (PU3NYECKHE U
XUMHYECKHE CBOWCTBA, IPUMEHEHUE, CITOCOOBI moy4eHus. Kuciotsl u comu.

MonsipHbIil 00bEM Ta30B. Pacu€Thl 10 XMMUYECKUM YPaBHEHUSIM.

®dusuyeckue cBoiicTBa Bojbl. Bona kak pactBoputenb. PacTBophl. HachllieHHbIE M1 HEHACKIIIICHHBIE
pactBophl. PacTBOpUMOCTH BEIIECTB B Bojie. MaccoBasi J10Jisl BEIIeCTBA B paCTBOpPE. XUMUUYECKUE CBOMCTBA
Bobl. OcHoBaHms. Poib pacTBOpoB B MpHpoOJe W B JKM3HW HeloBeKa. KpyroBopoT BOAbI B MPHUPOJE.
3arpsi3HEeHHE IPUPOTHBIX BoA. OXpaHa U OYNCTKA MTPUPOTHBIX BO/I.

Knaccudukarnms  Heopranudeckux — coemuHenuid.  Oxkcumpl.  Kiaccudukaiuss — OKCHIOB:
coJieoOpasyrolue (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) U Hecoieobpasyroiire. HoMeHKIaTypa OKCHJIOB.
®du3znyecKkre U XUMUYECKHUE CBOMCTBA OKcHIOB. [lomydueHne okcuaos.

OcHoBanus. Kiaccugukarus ocHOBaHUIT: MIENTOYN U HEPACTBOPUMBIE OCHOBaHUs. HoMeHKkmaTypa
ocHOoBaHMM. U3NYECKUE U XUMUYECKHE CBOMCTBAa OCHOBaHMM. [loyueHne oCHOBaHUU.



Kucnorer. Knnaccuduxanus kucinor. Homenknatypa kuciior. @uzndeckre 1 XUMUUECKUE CBOMCTBA
kucnoT. Psana akruBHoctu MetamnoB H. H. bekerosa. [lonyuenue kucmnor.

Conu. HomeHnknatypa coneil. @u3nueckre 1 XUMU4ecKHe cBolicTBa coneil. [lomyuenue coneit.

I'eHeTndeckas CBs3b MEXKIY KJIaCCaMH HEOPTaHMYECKUX COCTUHEHUN.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpeJIeIeHne COJEpaHMs KHCIOpoJa B BO3AyXe, IIONy4YeHHE, COOHMpaHue,
pacro3HaBaHUE U U3yYeHHE CBOICTB KHCIOPO/a, HabII0AeHNEe B3aUMOIEHCTBHSI BENIECTB C KUCIOPOIOM U
YCJIOBHsI BOSHHUKHOBEHHUS W TPEKpaIleHus] TopeHus (Mojkapa), 03HaKOMJICHHE ¢ 00pa3laMu OKCHIIOB U
OTHMCaHNE UX CBOWCTB, MOJIyICHHE, COOMpaHue, paclio3HaABAHUE M U3YUEHUE CBOMCTB BOJI0po/Ia (TOPECHHE),
B3aumojelicteue Bogopona ¢ okcumoM wmeau (II) (BO3MOXXHO HMCHONIB30BaHHWE BUICOMATEPUATIOB),
HaOnro/leHne 00pa3loB BENIECTB KOJIMYECTBOM | MOJIb, HCCIEIOBaHHWE OCOOEHHOCTEH pacTBOPEHHMS
BEILECTB C Pa3IMYHON paCTBOPUMOCTHIO, MPUTOTOBICHUE PACTBOPOB C OMPECIEHHON MacCcOBOM Aomeit
PacTBOPEHHOTO BEINECTBA, B3aUMOJICHCTBHE BOJBI ¢ METaIaMH (HATPUEM M KallblueM) (BO3MOXKHO
WCTIONhb30BAaHUE BHUCOMATEPUANIOB), HCCIEIOBaHHWE OOpPAa3lOB HEOPTaHUYECKHX BEIIECTB Pa3IUIHBIX
KJIacCOB, HaOJIOICHNE M3MEHEHHS OKPACKH WHIWKATOPOB B PACTBOpPax KHUCIOT W IIETIOYel, W3ydeHue
B3anmmoperictBust okcuna Meau (II) ¢ pacTBopom cepHOI KHCIOTBHI, KHCIOT C METaJJIaMH, PEaKIIHi
HeHTpanu3anuy, IOlydeHHEe HEPacTBOPUMBIX OCHOBaHHWH, BBITECHEHHE OJHOTO MeTajula IPYTHM U3
pacTBopa COJH, pelleHne dKCIePUMEHTAIBHBIX 3a7ad 1Mo TeMe «BakHeWe Kiacchl HeOPraHWIEeCKHIX
COEIMHEHUW».

Ilepuonuuyecknii 3axkoH u Ilepuoamyeckass cucrema xumudeckux 3jgemenros JI. M.
MenpaeneeBa. CtTpoeHne aTomMoB. XUMHUYeCKasi CBA3b. (OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKU KilacCH(UKAIMA XUMHUYECKUX 3JIeMEHTOB. [loHATHE O Tpymmax CXOJHBIX
AJIEMEHTOB (IEJIOYHBIE U MIEIOYHO3EMEIbHBIE METAJUIBI, FAJIOT€HBl, UHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPHIC
00pa3yroT aMm(pOoTepHbIE OKCUJIBI U TUAPOKCHIBI.

[lepuonuueckuit 3akoH. [lepuoguueckas cucrema xumuyeckux snemeHtoB J[. M. Menneneesa.
Kopotkonepuoanast u gmuHHONIEproaHas hopmel [lepruomudeckoit cucteMbl XuMU4eckux smeMeHToB J1. U.
MenneneeBa. llepuonsr u rpynmbl. Ou3uyecKkuii CMBICT TOPSIKOBOTO HOMEpPA, HOMEPOB IEpHOAa U
TPYIIIBI DJIEMEHTA.

Crpoenmne atomMoB. CocraB aTOMHBIX smep. M3oTombl. OnekTpoHbl. CTpoeHHE 3ICKTPOHHBIX
0000uek atomMoB TepBhIX 20 XxuMmuUeckux dmeMeHToB llepmommueckoit cuctemsl . M. MeHneneena.
XapakTepucTUKa XHMHUYECKOIO 3JeMEHTa o ero mnonoxeHuto B Ilepumonmmueckoit cucreme . N.
Menpeneesa.

3aKOHOMEPHOCTH HU3MEHECHHSI pPaadyca aTOMOB XHMHYECCKHX DJIEMEHTOB, METAUNIMYECKUX U
HEMETaJNIMYECKUX CBOMCTB IO TPYyMIaM U MEPUOIaM.

3nauenue Ilepuonuueckoro 3akona u Ilepuonnyeckoil CUCTEMBI XMMHUYECKUX SJIEMEHTOB IS
pa3BuTys Hayku U npaktuku. . . MenpeneeB — yu4éHblil U IpaXKIaHuH.

Xumudeckasi cBsi3b. KoBanieHTHas (TOJIIpHAsi W HEMOJSPHAS) CBsI3b. DJIEKTPOOTPHUIIATEIHHOCTD
XUMHYECKUX AJIeMeHTOB. VIOHHas CBSI3b.

Crenenb oxucieHus. OKHCIUTENFHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipolecchl OKUCIEeHUs u
BOoCcCcTaHOBJIEHUSI. OKHCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumeHnm:

n3ydeHne o0pas3IoB BEIIECTB METAITIOB M HEMETaJUIOB, B3aWMOJICHCTBHE THAPOKCHAA IHWHKA C
pacTBOpaMH KHCIIOT W IIEIOYeH, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOMIUX TPUMEPHl OKHCIUTEIHHO-
BOCCTAaHOBUTEIILHBIX peakiuii (TOpeHue, peakiuy pa3ioKeHUs, COSTUHEHUS).

Mexcnpeomemnmnoie cea3u

Peanuzanus MeXmpeIMETHBIX CBA3CH NMPU MU3YYCHUH XUMHH B § KJIacCE€ OCYIISCTBISETCS uepe3
WCTOJIh30BAHKUE KaK OOIUX €CTECTBEHHO-HAYYHBIX IMOHSATHIA, TaK ¥ TIOHATUH, SBISIFOIIUXCSI CUCTEMHBIMU
JUISL OTJCNBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.



OO01ue ecTeCTBEHHO-HAYYHBIC MTOHSTHS: HAYYHBIN (aKT, THIIOTE3a, TSOPHS, 3aKOH, aHAJIU3, CHHTE3,
KIacCu(UKaIKs, NEPUOIUIHOCTh, HAOIIOJCHHE, IKCIICPUMEHT, MOJICIIMPOBAHUE, M3MEPEHHE, MOJIEINb,
SIBIICHUE.

®dusnka: Matepus, aToM, JJIEKTPOH, ITPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIBI, PaIHOAKTHUBHOCTS,
MOJIEKYyJIa, DIEKTPHYECKUI 3apsll, BEmIeCTBO, Telo, OOBEM, arperaTHoe COCTOSHHUE BeIlecTBa, ras,
(u3nIecKre BeTMYNHBI, eTMHUIIBI U3MEPEHHs, KOCMOC, TUTaHEeTHI, 3BE3/TbI, COIHIIE.

buonorus: dorocunres, nerxanue, bnocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpasibl, FOPHbIC IMOPOMABI, IOJE3HBIC HCKOIACMBbIC,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeurecTBO M XUMHYeECKAas peakUus

[Tepuoguueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux sneMmeHToB [[. M. Menneneesa.
Crpoenne atoMoB. 3aKOHOMEPHOCTH B HM3MCHCHUU CBOMCTB XUMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX
MEPUOJIOB, Kajus, KajdblUs M HUX COCOUHEHUH B COOTBETCTBHM C TMOJOKEHHUEM OJJIEMEHTOB B
[lepuoanyeckoii cucreMe M CTPOSHHUEM UX aTOMOB.

CtpoeHue BemecTBa: BUABl XUMUYECKON CBS3H. THIBI KPUCTAUNIMIECKUX PEHIETOK, 3aBHCUMOCTh
CBOICTB BEILIECTBA OT THUIA KPUCTATUITMUECKOMN PEIIETKY 1 BUIa XUMHUECKOMN CBS3H.

Knaccudukamms 1 HOMEHKIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA BEIIECTB,
OTHOCSIINXCS K Pa3IMYHBIM KJIacCaM HEOPTaHUIECKIX COeTMHEHH, TeHETHYECKasl CBA3b HEOPTaHUIECKUX
BEIIECTB.

Knaccudpukanuss XMMHUYECKHUX pPEAKIUA IO pa3IMYHBIM MpU3HaKaM ([0 YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3((deKTy, M0 M3MEHEHHWIO CTETNCHEH OKHCIICHUS
XMUMHYECKUX DJIEMEHTOB, 0 OOpPaTUMOCTH, M0 YYaCTHIO KaTallu3aTopa). JK30- U DHIOTCPMHUUCCKUC
peakiuu, TCPMOXUMUYECKUEC YPABHCHUS.

[NonsiTre 0 CKOPOCTU XUMHUUECKOH peakimu. [loHsTHEe 00 00paTUMBIX U HEOOPATHUMBIX XUMUYECKHX
peakuusix. [loHATHE O TOMOTE€HHBIX M TreTeporeHHblx peakuusax. [lonstue o kartanuze. I[lonsTue o
XUMHYECKOM paBHOBecHH. (DaKTOpHI, BIUSIONINE HA CKOPOCTh XMMHUYECKOW PEaKIUH M TOJOXKCHHE
XUMHYECKOTO PaBHOBECHSI.

OKHCIUTETHHO-BOCCTAHOBATENBHBIE ~ PEAaKIWW,  DJEKTPOHHBIM  OallaHC ~ OKHCIIUTEIbHO-
BOCCTaHOBHUTENHHON peakiuu. COCTaBIeHNE YpaBHEHHWHA OKHCIHTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIHNA C
WCIIOJIF30BAaHUEM METO/[a SJIEKTPOHHOTO OanaHca.

Teopus MEKTPOTUTHICSCKON AUCCOIMAIIAN. DICKTPOIUTHI U HEAJIEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M TUCCOIMAIIMH BEIIECTB C PAa3IMYHBIMH BHAAMH XUMHUYECKON CBs3U. CTENeHb MUCCOIMAIIHH.
CusibHbIC U C1a0bIe AIEKTPOJIUTHI.

Peakniun noHHOrO OOMEHAa. YCJIOBUS TPOTEKAaHUS PEaKIUii HOHHOrO OOMEHa, TOJHBIE U
COKpall€HHbIC HWOHHBIE ypaBHEHMsI peakiuil. CBOHCTBA KHCIOT, OCHOBaHHUMI U cOJieH B CBETE
MPEJICTABIICHUI 00 3JEKTPOJIMTUYECKON aucconmanuu. KadecTBeHHble peaknuu Ha WOHBL [loHATHE O
TUAPOIIN3E CONEH.

Xumuueckuit IKcnepumeHm:

03HAKOMJIEHHE C MOJEISIMU KPHCTAIUTHYECKUX PEIIETOK HEOPTraHMYECKUX BEIIECTB — METAIIOB U
HeMeTauioB (Tpadura W anMmasa), CIOXKHBIX BEMIECTB (XJIOpHIa HATpPHs), UCCICIOBAHHE 3aBHCHMOCTH
CKOPOCTH  XMMHYECKOW peakIWd OT BO3MEHCTBHS  pa3iWyHBIX  (PakTOpoB, HCCiIeIOBaHHE
3JIEKTPOIIPOBOAHOCTH PACTBOPOB BEUIECTB, MPOIIECCa TUCCOITHAIIMH KUCIIOT, IIEI04Yel U colieil (BO3MOKHO
WCITOJIE30BAaHUE BHIICO MAaTEpPHAJIOB), MPOBEICHUE OIBITOB, WLTIOCTPUPYIOMINX MPU3HAKH MPOTECKAHI
peaknuii MOHHOTO oOMeHa (oOpa3oBaHWE OCaaKa, BBIACICHHWE Traza, o0pa3oBaHUE BOBI), OIMBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHEIX — peakiuii  (TopeHue, peaxiuu
Pa3NOKEHUs, COCIUHEHUS), PACMO3HABAHWE HEOPTaHUYECKHX BEIIECTB C TOMOIIBI0 KadeCTBEHHBIX
peakinii Ha HOHBI, PEHICHUE YKCIIEPUMEHTAIBHBIX 33]1a4.

HemeTtanbl u X coeqUHEeHUS



OOmas xapakTepucTHKa TrajgoreHoB. OCcOOEHHOCTH CTPOEHHMS aTOMOB, XapaKTepHBIE CTEIEHH
okucienus. CtpoeHue u Gpuzndeckre CBOMCTBA MPOCTHIX BELIECTB — FAJIOT€HOB. XMUMHUUECKUE CBOWCTBA Ha
nmpuMepe XJiopa (B3aMMOCHCTBHE ¢ METaJUIaMH, HeMeTallaMH, Ieiodamu). XiaopoBomopon. CoisHas
KHCJIOTa, XVUMHYECKUE CBOMCTBA, MONy4YeHHe, NpuMeHeHue. JlelicTBHe Xiopa M XJIOPOBOJOpOJA Ha
OpraHM3M YelloBeKa. BaskHel e XIopuabl 1 UX HaX0XKIEHHE B IIPUPO/IE.

O6mas xapakTepucTuka 3aeMeHToB VIA-rpynmel. OcoOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
crenieHn okucieHus. CtpoeHne W (pu3mUecKue CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOJa W CEPHI
ANnoTponHbie MOJIH(UKAIIIK KHCIOPOJia U cepbl. XUMHUECKHE CBOUCTBA cepbl. CepoBOIOPOI, CTPOCHHE,
¢u3nUecKre U XumMudeckne cBOHCTBa. OKCHIBI Cepbl KaK MPEICTABUTENN KUCIOTHBIX OKcHIOB. CepHast
KHCIOTa, (U3HMYECKMe W XHMHUYECKHE CBOMCTBa (OOIIME Kak MpeICTaBUTENs Kiacca KHCIOT |
cnenuguueckue). XUMHUUECKHE PEaklUH, JIeXallie B OCHOBE MPOMBIIUICHHOTO croco0a TMoNydYeHus
cepHoii kucnoThl. [Ipumenenune cepHoil KucioTbl. Coln CepHOM KHUCIOTHI, Ka4eCTBEHHAsl peakius Ha
cynbdar-uoH. HaxoxaeHue cepsl u e€ coelMHeHNH B pupoae. XUMUYECKOe 3arpsa3HeHIe OKpy Karomen
Cpedbl COCTUHEHUSIMH cepbl (KHCIOTHBIE NOXIHW, 3arps3HEHHE BO3AyXa M BONOEMOB), CIIOCOOBI €ro
MPEeIOTBPAIIICHUSI.

OO0mmas xapakTepucTuka 3yeMeHToB VA-rpymmbl. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpHBIE
CTETICHH OKHCJIeHHA. A30T, paclpocTpaHeHHWe B Tpupoie, (U3NYECKHe M XHMHYECKHE CBOWCTBA.
Kpyrosopor azora B mpupome. AMMHaK, ero (PH3WYCCKHE W XHUMHYCCKHE CBOMHCTBA, MOJIYUYCHUE H
npumenenne. Coian aMMOHUS, WX (U3MYECKHEe W XUMHYECKHE CBOWCTBA, MprMeHeHne. KauecTBeHHas
peakiysi Ha UOHBI aMMOHHS. A30THas KUCIIOTa, €€ ToiyueHne, QU3MYecKHe M XMMUYEeCKHUE CBOMCTBA
(oOme Kak TpencTaBHTENs Kiacca KUCIOT M cnenududeckue). Vcnonbp3oBaHHe HHUTPATOB U COJEH
aMMOHHMS B KayecTBE MHUHEpAIBHBIX YIOOpeHHH. XHMHUYECKOe 3arpsi3HEHHE OKpYKAaIOMIeH Ccpelbl
COCMHEHHAMH a30Ta (KHUCIOTHBIC IOXKAW, 3arpsi3HEHHE BO3AyXa, MouBbl M BogoémoB). docdop,
amoTponHele MoanduKanuu Gocdopa, Gusnyueckrne U XxuMuueckue cpoiictBa. Oxcun ¢ocdopa (V) u
¢docopHas kucnora, QU3NUECKUE U XUMHUYECKHE CBOMCTBa, moiyyenue. Vcrnonb3oBanue ¢ocdaroB B
Ka4eCTBE MUHEPAILHBIX yIOOPEHHH.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmel. OcoOeHHOCTH CTPOSHHSI aTOMOB, XapaKTepHEIE
CTETICHN OKHUCJICHUS. Y TIIepO]l, AJTIOTPOITHBIE MOAU(DHUKALINY, pACTIPOCTPAHEHHUE B IPUPOE, GU3NIECKHE U
XUMHYECKHe CBOicTBa. Ancopbuns. Kpyrosoport yraepona B mpupoze. OKCHIIBI yTiIepoa, uX (GU3ndecKue
M XHMHYECKHe CBOMCTBA, JEMCTBHE HA JKMBbIE OPTaHU3MBI, TIOJYUYeHHE W TPUMEHEHHE. JKOIOTHIECKUE
mpoOJIeMBl, CBsI3aHHBIE C OKcumoMm yriepoma (IV), rumore3a T7100aTbHOTO IMOTEIUICHMS KIIMMATa,
MAPHUKOBBINA 3 (deKT. YToJapHas KHCIO0Ta U e€ CONH, NX (PU3NIECKHe M XUMIUECKHUE CBONCTBA, TOTydeHHe
u mpuMeHenune. KadecTBeHHass peakius Ha KapOoHaT-WOHBL Vcronb3oBanue KapOOHATOB B OBITY,
MEIUIMHE, POMBIIIJICHHOCTH U CEIILCKOM XO3SIHCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHWYECKUX BEIECTBAaX KaK O COSAMHEHHAX yriieponaa (MeTaH,
9TaH, STHJIEH, alleTUIICH, 3TaHOJI, TIUIEPHH, YKCyCcHas KHcI0Ta). [IprupogHble HCTOYHUKH YTIIEBOAOPOIOB
(yrome, mpupoAHBId Ta3, He(Th), NPOAYKTHI HUX mnepepaborku (OeH3MH), WX POIb B OBITY U
NpOMBIIUIEHHOCTH. [ToHsATHE 0 OMONOTMYECKH Ba)KHBIX BELIECTBAaX: XHUpax, OelKax, YriaeBoAax — U UX
POIH B KU3HU YeJoBeKa. MarepraibHOe €IMHCTBO OPTaHMYECKUX U HEOPTaHNIECKUX COSTUHEHHM.

Kpemuwii, ero ¢u3mueckne M XMMHUYECKHE CBOWCTBA, MONy4YeHHWE W IpuMeHeHue. CoeanHeHUs
KpeMHHs B mpupoe. O0mue npencrapieHus 00 okcuae kpeMuaus (1V) u kpemaneBoit kuciore. CHITMKATEHI,
WX WCIONB30BaHME B OBITY, B NMPOMBINIIICHHOCTH. Ba)XHeWIe CTpOWTENbHBIE MaTepHalbl: KepaMuKa,
CTEKJI0, IIEMEHT, OeToH, ene300eToH. IIpobiembl 06€30MacCHOTO WCIOIB30BAHUS CTPOUTEIBHBIX
MaTepHajoB B IOBCEHEBHOW KHU3HH.

Xumuueckuii IKchepumenm:

u3yueHne O0Opa3loB HEOPraHWYEeCKUX BEIECTB, CBOWCTB COJSIHOW KHCJIOTHI, HpPOBEICHUE
Ka4eCTBCHHBIX pEAaKIWHd Ha XJIOPUA-MOHBI M HaONIOJeHHWE MPHU3HAKOB WX MPOTEKaHUs, OIIBITHI,
oTpakarome (U3NYeCKue M XHMHUYECKHE CBOWCTBA TaJIOTEHOB M WX COEAMHEHHH (BO3MOXHO
WCIIOJIb30BaHME  BHUJIEOMATEpPHAJIOB), O3HAKOMJIGHHE ¢ oOpaslamMu XJIOpHUIOB  (TaJOT€HUOB),
O3HAaKOMJIEHHE ¢ 00pa3naMu cepbl U €€ COeAMHEHUAMH (BO3MOXHO HCIIOJIb30BaHUE BHICOMATEPUAIIOB),



HAOIIOJICHUE TIpollecca OOYTJIMBAaHUS caxapa IOJ JICHCTBUEM KOHIICHTPHUPOBAHHON CEPHON KHCIIOTHI,
M3yYeHHE XUMUYECKIX CBOWCTB pa30aBIIEHHON CEPHOM KUCIIOTHI, MPOBEIEHUE KaYeCTBEHHON pPeaKIny Ha
cynb(haT-uoH U HaOIItoIeHNE TIPU3HAKa e€ IPOTeKaHHs, 03HAKOMIICHHUE ¢ (PH3HMUECKUMU CBOMCTBAMH a30Ta,
¢dochopa n Wx coeauHEeHUI (BO3ZMOXKHO HCIIOJNIB30BaHHE BUAECOMATEPHAIIOB), 00pa3lamMu a30THBIX U
¢dochopHBIX ymoOpeHu#, mMmoilydeHHe, coOMpaHUe, pAcllO3HaBaHWE M W3YYEHHE CBOWCTB aMMHAaKa,
MPOBEJICHNE KAYeCTBEHHBIX pEaKIHWii Ha WOH aMMOHHUS W ¢ochaT-woH W H3ydeHHe NPHU3HAKOB HX
MPOTCKAaHMS, B3aUMOJCHCTBHEC KOHIICHTPUPOBAHHON Aa30THOM KHCIOTHI C MeEObl0  (BO3MOIKHO
WCITOJIB30BaHNE BUIACOMATEPUAIOB), U3YUCHHE MOJEICH KPUCTAIUIMYECKUX PEMETOK anmMasa, rpadura,
¢yiepeHa, 03HaKOMJICHUE C TIPOIECCOM aJCOPOIMK PaCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM IPOTHBOTa3a, MOJIy4YCHUE, COOUpaHUe, Paclio3HABAHUE U M3YYCHHE CBOHCTB YIJICKHCIIOTO
rasa, MpPOBEJICHUEC KAYCCTBEHHBIX pPEaKIMii Ha KapOOHAT W CWIMKAT-UOHBI M HM3YYCHHE MPHU3HAKOB HMX
MPOTECKaHMUsI,  O3HAKOMIIEHHE C  MPOAYKIHMEH  CUJIUKATHOM  MPOMBIIUICHHOCTH,  pPELICHUE
SKCIIEPUMEHTANBHBIX 3a7a4 Mo TeMe «BaxxHel1e HeMeTaulbl U UX COCIUHCHUS.

MeTtasiibl 4 MX COeIMHEHUSI

OO0mas XapakTepUCTHKAa XMMHYECKUX DJIEMEHTOB — METAJDIOB Ha OCHOBAaHUHM X ITOJIOKEHUS B
[lepuonuyeckoil cucreme xumuueckux snemeHToB [I. M. MenaeneeBa u ctpoeHusi atoMmoB. CTpoeHue
MeTaIIoOB. MeTaiinaeckas CBsI3b 1 MeTaJUIndecKasi KpUCTAJUINIecKas PemETKa. DISKTPOXUMUIECKAN PsIT
HanpsOKeHUH MeTawmoB. Or3nyeckne U XMMHUYECKHe CBOWCTBA MeTauIoB. O0mue crocoObl MOTyYeHUs
MeTaiioB. [IoHsATHE 0 KOPPO3UHN METAITIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX 0T KOppo3un. CIutaBsl (CTalb,
9yTYH, TIOPAIOMAHUHN, OpOH3a) M UX MIPUMEHEHHUE B OBITY W MTPOMBILIUIEHHOCTH.

[lenounsle Metamibl: nojoxxkeHue B llepuoguueckoid cucreme Xxumuyeckux snaeMeHtoB J[. U.
MenpeneeBa, CTPOCHHE WX aTOMOB, HaXOXKIeHUE B mpupojae. Ousnueckne U XUMUUIECKHUE CBOMCTBA (Ha
npuMepe HaTpus u kanus). OKCUIBI ¥ THAPOKCUABI HATpUS U Kanus. [[puMeHeHne MeN0YHBIX METAIIOB U
UX COCIUHCHUM.

[IlemouyHo3eMenbpHbIE METAJUIBI MAarHUW W Kanblnid: nojoxkeHue B Ilepuoaunueckoir cucreme
xuMuueckux anementoB /. V1. MenzaeneeBa, cTpoeHe UX aTOMOB, HaX0xAeHue B pupoe. duzndeckue u
XUMHYECKHE CBOMCTBA MarHus M KaJbIus. BaxkHelme coemnHeHns Kbl (OKCHII, TUAPOKCHI, COITH).
JKécTrocTb BOBI M cCLIOCOOKI €€ yCTpaHeHUs!.

Anmromunuii: nonoxkenue B [lepuonuueckoit cucreme xumudeckux anemeHToB [[. V1. Menneneena,
CTpOEHHE aTOMa, HaxOXIeHNE B Mpupoie. PU3nvecKre 1 XMMUIeCKHe CBONCTBA allfOMUHUS. AM(OTEpHBIE
CBOICTBa OKCH/Ia ¥ THAPOKCH/IA ATFOMUHUSI.

Kenezo: nonoxenune B Ilepuoauueckoir cucreme xumuueckux siemeHtoB JI. M. Menneneena,
CTPOCHHE aToMa, HaxOXKIeHue B mpupoje. DOu3udeckue W XUMHUYECKHE CBOMCTBa kene3za. OKCHIEL,
ruzpokcusl U conu xenesa (1) n sxenesza (I11), ux coctas, cBoiicTBa U MOITyYEeHHUE.

Xumuueckuii sIxcnepumenm:

03HAKOMJIEHHE C O0pa3llaMd METAJIOB M CIUIABOB, WX (U3WYCCKHUMH CBOWCTBAMH, H3YUYCHHE
pe3yNbTaTOB KOPPO3UM METAUIOB (BO3MOXHO UCIOJIB30BAHUE BHCOMATEPUANOB), OCOOCHHOCTEH
B3aMMOJICUCTBUSL OKCHJIa KaJIbI[US M HATPUS C BOJIOW (BO3MOXKHO HCIIOJNIB30BaHHE BUICOMATEPUAIIOB),
WCCIIEZIOBAaHUE CBOWCTB JKECTKOW BOJBI, TIpoOIlEcCa TOpPEHHUS JKelne3a B KUCIOpojae (BO3MOXKHO
WCTIOJIb30BaHKUE BHUEOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHNS KAYECTBEHHBIX PEaKIMi Ha MOHBI: MarHHA,
KaJTbIINsS, AJTFOMUHUSA, ITHHKa, skene3a (I1) u xenesa (I111), memu (II), HabmromeHne u oMHICaHKE TIPOIIECCOB
OKpAaIITNBaHMSI INTAMEHH HOHAMY HATPHSI, KAJIMS U KaJIbITHs (BO3MOYKHO UCTIOIH30BaHHUE BUIEOMATEPHAIIOB),
ucciefoBanne aM(OTepHBIX CBOWCTB THAPOKCHAA aTIOMHHHS W THAPOKCHAA IIMHKA, pEIIeHHe
IKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe « BayKHEeH e MeTayuThl ¥ X COCTMHCHUS.

XuMHS U OKPYKAIOLIAsA cpeaa

BemecTBa u MmaTepuaisl B TOBCEIHEBHOM XKM3HU UeIoBeKa. be3omacHoe UCoIb30BaHNe BEMIECTB U
XMUMHYECKUX PeaKiuii B ObITY. [lepBas OMOIIb PU XMMUYESCKUX 03KOTaX U OTPABJICHUSIX.

XuMuueckoe 3arps3HeHne OKpy>Karole cpesl (MpeaebHas A0MyCTUMas KOHLIEHTpAIIHs BEeIECTB,
nanee — [1JIK). Porb xuMum B perieHnr 3K0JIOTHYECKUX TTPOOIIEM.

Xumuueckuit IKcnepumenm:



M3y4eHHE 00pa3loB MaTepHAIIOB (CTEKIIO, CILIABbl METAJUIOB, IIOJIMMEPHBIC MATCPHAIBI).

Mescnpeomemnnie ceasu

Peanuzaryiss MeXTIPEIMETHBIX CBA3eH MPH M3YYCHUH XHUMHH B 9 Kllacce OCYIISCTBISCTCS 4depes
WCIIOJIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX TOHSATHH, TAK M TOHSITHH, SBISIONIMXCS CUCTEMHBIMU
JUTSL OTACJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO KA.

OO0m1ve ecTeCTBEHHO-HAYYHBIE TOHATHUS: HAYYHBIN (aKT, THIIOTE3a, 3aKOH, TCOPHSs, aHATTN3, CHHTE3,
KIaccU(pUKaIus, MEPUOUIHOCTh, HAOIIOJICHUE, SKCIEPUMEHT, MOJCIHUPOBAHUE, U3MEPEHHE, MOJICIb,
SIBJICHUE, TAPHUKOBBIA Y QEKT, TEXHOJIOTHUS, MAaTEPHAIIBI.

®dusuka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, paJIHOAKTUBHOCTb,
MOJICKYJIa, OJICKTPUYCCKUI 3apsj, TPOBOJHUKHU, IOJIYIPOBOJHUKH, IUIICKTPUKH, (DOTOIIEMEHT,
BEIIECTBO, TeJNO, OO0BEM, arperaTHoe COCTOSHUE BEIIECTBA, Ta3, pacTBOp, pPacTBOPHUMOCTb,
KPUCTAJUTMYECKAs PENIETKA, CIUIaBbl, (U3WYCCKHE BEIHYMHBI, CIUHUIBI W3MEPEHHUsS, KOCMUYECKOS
MPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COITHIIE.

buonorus: QorocuHTe3, npixanme, Ouocepa, DIKOCHUCTEMa, MHUHEPAIbHBIE YAOOpEHHUS,
MUKPO3JIEMEHTBI, MAKPOJICMEHTHI, MUTATENILHBIC BEIICCTRA.

I'eorpadus: armochepa, rugpocdepa, MUHEpanbl, TOPHbIC TOPOJBI, IMOJE3HbIE HCKOMACMbIC,
TOIJIMBO, BOJHBIC PECYPCHI.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NPOI'PAMMBI IIO XUMHUHU HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JImaHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPaMMBI OCHOBHOTO OOIIET0 00pa3oBaHMs JOCTHTAIOTCS B
xo/le OOy4eHWs] XUMHH B €IWHCTBE y4eOHON W BOCHUTATEIHHON IESTENFHOCTH B COOTBETCTBHUHU C
TPaIUIIMOHHBIMA POCCHICKUMH  COIIMOKYJNBTYPHBIMA ¥ JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
MIPUHATHIMH B OOIIIECTBE MMPaBMJIAaMU M HOPMaMH TIOBEJICHHS M CITOCOOCTBYIOT MPOIIECCaM CaMOIO3HAHHUSA,
CaMOpa3BUTHS U COIMATH3AINH 00yJaOIIXCS.

JInuHoCTHBIE PE3YIbTAaThl OTPAXKAIOT I'OTOBHOCTDH O6yanOH1HXC}I PYKOBOACTBOBATLCA CUCTEMOM
MO3UTHBHBIX HECHHOCTHBIX OpI/ICHTaHI/Iﬁ " paCIUPCHUEC OIbITa ACATCIIbHOCTH Ha eé OCHOBC, B TOM 4YHCJIC B
4acTu:

1) naTpHOTHYeCKOr0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOIICHHWSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJISINIO, TIOHNMAaHUS 3HAYCHHUS XMMHUUYECKOW HAayKU B KH3HH COBPEMEHHOIr0 00IIecTBa, CIOCOOHOCTH
BIIQJIETh JIOCTOBEPHOH WHQOpPManUeHd O TMEepeqoBhIX TOCTHIKCHUAX H OTKPBITHSIX MHUPOBOH U
OTEYECTBEHHOW XMMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOHCTBE MHpa U 00IIeCTBa;

2) rpam/JaaHCKOr0 BOCIIUTAHMS:

MPEJICTABIIEHUS O COIMMAIBHBIX HOPMAax M IMPaBHJIaX MEXINYHOCTHBIX OTHOIIEHUH B KOJIIEKTHBE,
KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, Y4eOHOUCCIIeI0BATEIbCKON, TBOPUECKOM
W JPYrHX BHIAX JEATSIIBHOCTH, T'OTOBHOCTH K Pa3HOOOPa3HONH COBMECTHOM JAEATEIBHOCTH TMpHU
BBIIIOJTHEHU U y‘Ie6HI)IX, IMO3HABATCJIbHBLIX 3a/a4d, BBIIIOJIHCHHUU XHUMUYCCKUX OKCIICPUMCHTOB, CO3JaHUH
y4eOHBIX TPOEKTOB, CTPEMJICHHS K B3aMMOIOHMMAHHMIO W B3aUMOIIOMOIIM B IpOLecce 3TOW yueOHOMH
JIESITEIbHOCTH, TOTOBHOCTU OIICHMBATh CBOE TIOBEJCHHE M TOCTYIKH CBOMX TOBAapHUINEH C MO3UIMH
HPaBCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEIICTBUI ITOCTYITKOB;

3) HEeHHOCTH HAYYHOT0 NO3HAHUS:

MHUPOBO33pEHUECKHE TPEJCTABICHUS O BEIIECTBE M XUMHYECKOH peakliu, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HAYKH M COCTAaBJISIONINE OCHOBY JJISl IOHMMAHUS CYIIHOCTH HayYHOH
KapTHHBI MHpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS TPHUPOMBI, B3aMMOCBS3SIX
4yeoBeKa ¢ MPUPOJHOM Cpeion, O pOIH XUMHUH B MO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MMO3HaBaTeIbHbIE MOTHBEI, HAallpaBJIEHHBIE HAa TIOJIYYeHHE HOBBIX 3HAHHUH 110 XHUMHUH, HEOOXOIUMBIC
IUIsE  OOBSCHEHHUS HAONIOMaeMbIX TMIPOIIECCOB M  SBJICHUH, I[03HABATEIBbHOM, HH()OPMAIMOHHOW U
YUTATEIbCKON KYJNBTYPHl, B TOM YHCIE HABBIKOB CAMOCTOSITCIBHON pabOThI C y4eOHBIMH TEKCTaMH,
CIIPABOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHHUECKUMH CPEICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYCHHMIO M TIO3HAHHWIO, JHO0O03HATEIILHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
caM000Opa30BaHMI0, TPOCKTHOM M HCCICNAOBATEILCKON JICATENBHOCTH, K OCO3HAaHHOMY BBIOOPY
HANPaBJICHHOCTH U YPOBHS 00YyYCHUS B IajbHEUIIICM;

4) popMupoBaHNA KYJbTYPbI 310POBbSI:

OCO3HaHUE IICHHOCTH JXU3HHW, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3IOPOBBI 00pa3 >KU3HHU, OCO3HAHWE IIOCIEJCTBHA M HENPUATHE BPEAHBIX NPUBBIUEK (YHOTpeOIeHHUs
AJIIKOTOJIs, HAPKOTUKOB, KYPEHUs ), HEOOXOAMMOCTH COOITIOIEHUS MTPaBIIT 0€30MaCHOCTH TIPY OOPAIeHNH C
XUMHYECKHMH BEIIECTBAMH B OBITY M PeaTbHON KU3HH;

5) TpyA0BOIr0 BOCIIUTAHMS:

WHTEpeC K MPaKTHYECKOMY U3yUeHUI0 Ipodeccuii ¥ TpyAa pa3InyHOro poja, yBaXeHHE K TPYAY U
pe3yJibTataMm TPYyJ0BON AESATEILHOCTH, B TOM YHUCJIE HAa OCHOBE NPUMEHEHHUS MPEIMETHBIX 3HAHUN MO
XMMHUH, OCO3HAHHBIA BBHIOOP WHAMBUAYAILHOW TPaeKTOPHU MPOAOIDKEHUS OOpa3oBaHUs € Y4ETOM
JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHU K XMMHU, OOIIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEH, YCIICIIHON
po(heCCUOHANBHOM JEATEILHOCTH W PAa3BUTHS HEOOXOJMMBIX YMEHWH, TOTOBHOCTh aJalTHPOBATHCS B
npodeccHoHaNBHOH cpere;

6) 3K0JI0rMYEeCKOr0 BOCIIUTAHMSI:



HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOLICHHE K IPUPOE KaK HCTOYHUKY KU3HU Ha 3eMile, OCHOBE €€
CYLIECTBOBAaHUS, MOHMMaHHE LEHHOCTH 370pPOBOrO W Oe3omacHOro obpasa >KH3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (H3MYECKOMY W TICUXHYECKOMY 3J0POBBIO, OCO3HAaHUE IIEHHOCTHU
coOroieHnst mpaBwil 0€30MacHOTO TMOBEACHUS NMPU paboTe C BellecTBaMH, a TaKKe B CHUTYaIUsX,
YIPOKAOIIMX 3I0OPOBBIO U KU3HHU JIIOJCH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, MOJydaemble IMPH W3YYEeHWH XUMHH, JUTSI PEmIeHHs 3ajad,
CBSI3aHHBIX C OKpY’Karolled NPUPOJHON Cpesoi, /ISl MOBBIIIEHNUS YPOBHS 3KOJOTHMYECKON KYJBTYPHI,
0CO3HaHUs MI00AITHLHOIO XapaKTepa YKOJIOTHISCKHX MPOOIeM U IyTel UX PelIeHus TOCPEICTBOM METOJIOB
XUMHH, 3KOJIOTHYCCKOI'O MBIIIJICHUA, YMCHUA PYKOBOACTBOBATHCA UM B HOSHﬁBﬁTGHBHOﬁ,
KOMMYHUKATHBHON U COLIMAJIBHOM MPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampeAMETHBIX pe3yJdbTaTOB BBIACNSIOT 3HAYMMBIE 11 (DOPMHPOBAHUS
MHUPOBO33pEHUS OOIIEHAYYHbIE OHATHA (3aKOH, TEOpHs, MPUHINIL, TUNoTe3a, PakT, cuctema, mporecc,
9KCIIEPUMEHT M JPYyroe.), KOTOpble HCIOJB3YIOTCS B E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax MU
MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 3TUX MPEIMETOB (OPMHUPOBATH MPECTABICHHE O IIEIOCTHON HAayYHOU
KapTHHE MHUpa, H YyHHBEpCAJIbHbIE Yy4YeOHble [eiicTBus (IIO3HABATENbHBIE, KOMMYHHKATHBHBIE,
pETYIATUBHBEIE), KOTOphle oOOecrmeunBarOT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIEHOMY
TUTAHMPOBAHUIO U OCYIIECTBICHUIO YIeOHOU NesTENFHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBePCAJIbHbIE YieOHbIe AeiicTBUA

Ba3zoBble jJornyeckue AeiicTBUA:

YMEHHA HUCIIOJIB30BaTh HpI/IéMI)I JIOTUYCECKOTO MBINIJICHUA IIPU OCBOCHUHN 3HAHUH: PpacCKpbIBaTh
CMBICT XMUMHMYECKHUX ITOHSTHH (BI)II[GJDITI) HUX XAapaKTCPHLIC MNPHU3HAKH, YCTaHABJIMWBATb B3aUMOCBA3bL C
ApyrumMun HOHHTI/IHMI/I), HUCIIOJIB30BaTh ITOHATHUA AJIA O6’I)SICHCHI/ISI OTACIBbHBIX q)aKTOB u SIBJ'IGHI/H‘/'I, BI)IGI/IpaTI)
OCHOBAaHUS M KpUTEPUH [ KiIacCU(UKAIMKM XHMHYECKHUX BEIIECTB M XHUMHYECKHX PpEaKiui,
yCTaHaBIUBAaTh NPUUYMHHO-CIEJCTBEHHBIE CBSI3M MEXKIY OOBEKTAMH H3YYEHUS, CTPOUTH JIOTUYECKHUE
paccyxneHus (MHAYKTUBHEIC, A€ TyKTHBHBIE, [T0 aHAJIOTHH), JIENaTh BBIBOBI 1 3aKIFOUCHUS;

YMEHHE TPUMEHSTh B TpOIecce IMO3HAHUS TOHATHSA (NIPEIMETHBIE UM MeETanpeIMeTHBIC),
CUMBOIIMYECKHE (3HAKOBBIC) MOJIEINH, HCIIOIb3YEeMbIe B XUMHH, TPE0OPa30BHIBATH MIMPOKO MPUMEHSIEMbIC
B XMMHHW MOJIENbHBIE MPEICTABICHUS — XUMUYECKHA 3HaK (CUMBOJ dJI€MEHTA), XuMHudeckas Gpopmyna u
ypaBHEHHE XHMHYECKOW PEakIMu — IPH PEIIeHHH y4eOHO-TI03HABaTEeNbHBIX 3a/lad, ¢ Y4ETOM 3THX
MOJCIBHBIX IPEJICTABICHUI BBIBISATE M XAPAaKTEPU30BATH CYLIECTBEHHBIE IPU3HAKH H3Yy4aeMbIX
O0BEKTOB — XHMHYECKHUX BCIICCTB U XHMHUYCCKUX peaKuHﬁ, BBISIBJISATD O6H_II/IC 3aKOHOMCPHOCTH,
MMPUYIMNHHO-CIICACTBCHHBIC CBA3U U IIPOTUBOPECUM B M3YyUaCMbIX MIPOLECCaX U ABJICHUIAX.

Ba3zoBble ncciieoBaTeabcKue TeiiCTBUS:

YMCHHE HUCIIOJb30BaTh MOCTABJICHHBLIC BOIIPOCHI B KAUCCTBE MHCTPYMCHTA IO3HAHHA, a4 TAKIKE B
Ka4eCcTBE OCHOBHI JUIsl JOPMHUPOBAHUS THUIIOTE3HI MO TPOBEPKE MPABMIIHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

npuoOpeTeHrne OIbITa 0 IUIAHUPOBAaHHWIO, OPraHU3allid W IPOBEICHHUIO YUYCHHYECKHX
9KCIIEPHUMEHTOB, YMEHHE HaOMI0AaTh 3a XOJOM IIPOLECCca, CAMOCTOATENBHO MPOTHO3MPOBATH €ro
pe3ynbTaT, GopMyITHUPOBaTh 000OIIIEHUS 1 BEIBOIBI 110 PE3yIbTaTaM MPOBEAEHHOTO OIBITA, HCCIIEIOBAHHUS,
COCTaBJIATh OTYET O MPOJICTaHHOM paboTe.

Pa6Gora c undopmanueii:

YMEHHE BBIOMpaTh, aHATH3UPOBATh U HHTEPIIPETUPOBATH WH(GOPMAIIHIO Pa3TUIHBIX BUIOB B POpPM
MIPEJICTABIICHHUS, MTOTyYaeMyI0 M3 Pa3HBIX MCTOYHHUKOB (HAayYHO-IOMYJSIPHAs JUTEpaTypa XHUMHUYECKOTO
coJlepKaHusl, CIpaBOYHBIE TTocoOus, pecypcsl HTepHeTa), KpUTHYECKH OLIEHMBATh MPOTHBOPEUHUBYIO U
HEIOCTOBEPHYIO HH(DOPMAIIUIO;

YMEHUE TPUMEHATh Pa3lIM4HbIE METOIBl W 3ampochl MPH TOUCKE M 0TOOpe HH(pOpMaluU MU
COOTBCTCTBYIOIIIMX JAaHHBIX, HCO6XOILI/IMI)IX JJIA  BBIITOJIHECHUA y‘I€6HI)IX W IIO3HABATCJIBHBIX 3aJayd
ONpeNeNéHHOTO THIA, NPUOOPETEHHWE OmbITa B OOJACTH  HCHOJB30BaHUS  MH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHH, OBJAJCHUE KYJIbTYpOM AaKTUBHOIO HCIONB30BAHUS PA3TUUHBIX
TIOUCKOBBIX CHUCTEM, CAMOCTOSITENEHO BBHIOMPATh ONTHUMAJIbHYIO (HOpMY MpeAcTaBlIeHUs HH)OpMALUU U



WITIOCTPUPOBATH PellaeMbIe 33/1a41 HECTI0XKHBIMU CXeMaMH, AuarpaMMaMu, APYTrUMU popMamMu rpaduKu
1 UX KOMOMHALUSAMUY;
YMEHHE UCTIOIh30BaTh U aHAJTH3UPOBATh B MPOIecCce YUeOHOH U UCCIIEAOBATENECKOH IEATEIbHOCTH
WHGOPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH, CEIBCKOTO XO3sIiCTBa M TPaHCHOPTa Ha COCTOSIHHE
OKpY>Karolel TPUPOTHON CPELIbI.
KoMMyHUKaTHBHbIE YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUSA:
YMEHUS 3371aBaTh BOIIPOCHI (B X0J1¢ AUAJIoTa M (WIJIH) TUCKYCCHH) TIO CYIIECTBY 00CYKTaeMOU TEMBI,
(hopMyITUPOBATH CBOHM MPETOKEHHUS OTHOCHUTENFHO BBITIOTHEHUS IPEIOKEHHON 3a1a9H;
YMEHHS TPEACTaBIATh IMOJMY4YEHHBIE pPe3yJbTaThl MO3HABATEIHHON IESITETHHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTaXx; JeNlaTh MPE3EeHTAIMIO Pe3yJbTaTOB BBIIIOJHEHUS XUMHYECKOTO 3KCIIEPHMEHTa
(;1abopaTopHOTO OMbITa, TA00PATOPHOI pabOTHI MO UCCIEIOBAHUIO CBOWCTB BEIIECTB, y4eOHOTO MPOEKTA);
YMEHHUSI Y4eOHOTO COTPYAHHYECTBAa CO CBEPCTHHKAMH B COBMECTHOH TI03HABAaTEIbHOW U
WCCIIeIOBATEIICKONW AEATENIFHOCTH MpPU PEHICHMH BO3HHUKAIOLIMX MPOOJEeM Ha OCHOBE y4éra OOLIMX
MHTEPECOB M COINIAcOBaHUS MO3UIMK (0OCYXIEHUS, OOMEH MHEHHUSIMH, «MO3TOBBIE ILITYPMBD,
KOOpJIMHAIMS COBMECTHBIX ACHCTBUH, ONpeleNeHHE KPUTEPHUEB IO OICHKE KAauyecTBa BBHIIOJHEHHOM
paboThl U Ipyrue).
PerynsiTuBHbIC yHUBepcaJIbHbIe YueOHbIe AelicTBUS:
YMEHUE CaMOCTOSITEJIbHO ONPEHENITh LENH JACSITEIbHOCTH, IUIAHWPOBAaTh, OCYLIECTBISTH,
KOHTPOJIMPOBaTh M TPH HEOOXOAWMOCTH KOPPEKTHPOBATH CBOIO IEATENIFHOCTh, BHIOMpATh Hamboiee
3¢ peKTHBHBIC CITOCOOBI pelIeHus yueOHBIX U MMO3HABATENBHBIX 33/1a4, CAMOCTOSATEILHO COCTABIISITh HITH
KOPPEKTUPOBATh NMPEIOKEHHBINA aJrOPUTM ACUCTBUI IPH BBINOIHEHUM 33aJaHUI C yYETOM IOJIyYCHMS
HOBBIX 3HaHUI 00 M3y4yaeMbIX 00BEKTaX — BELIECTBAX U PEaKIUIX, OLEHUBATh COOTBETCTBUE MTOJIyYEHHOTO
pe3ynbTaTa 3asABICHHOMN II€NTM, YMEHHE HCIOIb30BaTh M AHAIM3UPOBATh KOHTEKCTHI, NpeajaraeMble B
YCIIOBUH 3aJaHUM.
HNPEJIMETHBIE PE3YJIbTATBI
B cocraBe npeIMETHBIX PE3yJIbTATOB 0 OCBOCHHUIO 0053aTEILHOTO COAEPIKAHHS, YCTAaHOBIEHHOTO
TAHHOHW (enepanbHON pabodel MporpaMMoN, BBIICISIOT: OCBOSHHBIE O0YYaIONIMMUICS HAayYHbIC 3HAHUS,
YMEHHS U CIIOCOOBI IEHCTBUH, crieru(ruecKue s IpeaMETHON 06macTn « XUMHS», BUIIBI IeATEIbHOCTH
M0 TIOJIYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAlnH, MPEOoOpa30BaHUI0 U MPUMEHEHHIO B Pa3TUIHBIX
Y4eOHBIX W HOBBIX CUTYaIUAX.
K kon1y o0yuenust B 8 kiacce npeaMeTHbIe pe3yIbTaThl HA 0A30BOM ypOBHE JOJKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIH:
®  pacKphIBaTb CMBIC]I OCHOBHBIX XUMUYECKUX MOHSITHHA: aTOM, MOJIEKYJIa, XUMUYECKUHN 3JIEMEHT,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMeCh (OJHOPOHAS U HEOJHOPO/IHAsS), BaJICHTHOCTb,
OTHOCUTEJIbHASI aTOMHAas W MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIPHas
Macca, MaccoBas IOl XHMHUYECKOTO JJIEMEHTa B COENWHEHHUH, MOJISIPHBIH OOBEM, OKCHII,
KHCJIOTa, OCHOBAHHUE, COJb, 3JEKTPOOTPULATEIBHOCTb, CTEIEHb OKUCIEHUS, XUMHYECKAs
peaxiusi, Kiaccu(puKanyus peaknuid: peaklud COeNWHEHUs, PeaKIHUW PasJIoKEHHs, PeaKIuu
3aMelleH s, peaKkiiui 0OMeHa, 3K30- U SHAOTCPMHUYECKHE PEAKIHH, TETUIOBOH AP PEKT peakiuH,
PO aTOMa, SJIEKTPOHHBIH CI0M aToMa, aTOMHasi OpOUTalIb, PAJIyC aTOMa, XUMHYECKAs CBS3b,
MOJISIpHAs W HeToJIsipHasi KOBaJICHTHas CBSA3b, MOHHAs CBS3b, MOH, KaTHOH, aHHOH, PacTBOD,
MaccoBast J0JIs BelIecTBa (IPOLEHTHAs! KOHIICHTPAIHsI) B paCTBOPE;

®  JUITIOCTPUPOBATH B3AaUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHATUIN M MPUMEHATH 3TH MOHATHUS TPU
OINMCAaHUM BEIIECTB U UX MPEBPAICHMUIA;

® WCNOJB30BaTh XMMHYECKYI) CHMBOJIMKY JIJISi COCTaBJICHUS (OPMYJ BEIIECTB W YpaBHEHHUH
XUMHUYECKUX PEaKLUi;

®  OmnpeAeiATh BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAWHEHUSX, CTEIICHb OKHCIICHUS
JJIEMEHTOB B OWHApPHBIX COCITUHEHUSX, IPUHAICKHOCTh BEIIECTB K ONpENeIEHHOMY Kilaccy
COeZIMHEHHH 10 POopMYyJIaM, BHJ XUMUUECKON CBSA3U (KOBaJICHTHAsI K HFOHHAS) B HEOPTaHUYEeCKUX
COCTMHEHMSIX;



packpsiBaTh cMbici [lepuonnueckoro 3akoHa Jl. 1. MenaeneeBa: 7eMOHCTPUPOBATh TOHUMAaHKE
MEPUOANYCCKON 3aBHCUMOCTH CBOMCTB XHUMHUYECKHX 3JIEMEHTOB OT HX I[OJOKEHHUS B
[lepuoanyeckoil cucTeMe, 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHOTO YUeHHMsI, 3aKOHA ABOTaipo;

OTHCHIBaTh M XapaKTepn3oBaTh TabmuuHyio (opmy [leproamueckoid cHCTEMBI XUMHYECKHAX
AJIEMEHTOB: Pa3NIN4aTh MOHITHA «TJIaBHAs moArpynna (A-rpymma)» u «mododnas moarpynna (b-
TPYIITIa)», MaJIbIe M OOJIBIIIHE IEPHOIBI, COOTHOCUTEL 0003HAYEHUS, KOTOPBIE UMEIOTCSI B TAOIHIIC
«Ilepuoanueckass cucrema xumudeckux siaeMeHToB J[. . MenzaeneeBa» ¢ 4YHUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XHMHYECKHUX 3JIEMEHTOB (COCTaB W 3apsj sijpa, ooinee
YKCJIO JIEKTPOHORB U PaCIpeIeICHUE UX 0 AIEKTPOHHBIM CJI0sIM);

KJTaCCH(HUIIMPOBATH XUMUIECKHE DIIEMEHTHI, HEOpPTaHMYECKHE BEIIECTBA, XUMHUECKHE PEaKIINU
(10 9MCITy ¥ COCTaBY YYacTBYIOIINX B PEAKIIMHU BEIIECTB, 110 TEIIIOBOMY P (PeEKTY);
XapaKTepHu30BaTh (OMHCHIBATH) OOIIME XMMHYECKUE CBONCTBA BEUISCTB PAa3IMYHBIX KIIACCOB,
MONTBEPKIasi OMHCAHUE TMpPHUMEpPaMH MOJICKYJSIPHBIX  YPaBHCHHHA COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIHIA;

MPOrHO3UPOBATh CBOMCTBA BELISCTB B 3aBUCUMOCTH OT HX KayeCTBCHHOTO COCTaBa,
BO3MOXKHOCTH IPOTCKAHMsI XUMHUECKUX MTPEBPAILCHUN B Pa3JIMYHbIX YCIOBHSX;

BBIYHCISITH OTHOCHTENBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MacChl BEIIECTB, MacCOBYIO JIOJIIO
XMUMHYECKOTO 3JIeMEHTa 1Mo (OopMyJie COSAMHEHUS, MAacCOBYIO JIOJIIO BEIECTBAa B PacTBOpE,
MPOBOJIUTE PACUYETHI IT0 YPABHEHUIO XUMUYECKON PEeaKINu;

MPUMEHSTH OCHOBHBIE OTIEPAIlUU MBICIIUTEIILHON JeSTETbHOCTU — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
000011IeHHEe, CUCTEMAaTH3AIHI0, KIIACCU(DHUKAINIO, BHIIBICHUE TPUIUHHO-CIICICTBEHHBIX CBSI3eH
— s U3y4YCHUsI CBOMCTB BEIECTB M XUMHUYECKUX PEAKIUi, €CTECTBEHHO-HAYYHBIC METObI
MO3HaHWA — HaONIoJIeHHe, W3MepeHHe, MOJACITUPOBaHKE, SKCIIEPUMEHT (pealbHbId U
MBICIICHHBIH ),

CJIeIOBATh MPAaBWJIAM IOJIb30BAHUS XUMUYECKON NOCYI0H 1 1a00paTOPHBIM 000PYTIOBAaHHEM, a
TakKe MpaBUiiaM OOPaIICHHUS C BEIICCTBAMU B COOTBETCTBUM C MHCTPYKIIUSMU 110 BBITOJTHEHUIO
J1a00paTOPHBIX XUMUYECKHX OIBITOB MO TMOJYYCHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopo/la M KHUCIIOpOJia), TPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHONH MaccOBOHW Joieit
pacTBOPEHHOTO BEUIECTBA, IUIAHUPOBATH M MPOBOJIUTh XUMHUYECKUE SKCIEPUMEHTHI I10
pacrlo3HaBaHUIO pPAcCTBOPOB IIENOYEed M KHCIOT C TIOMOIIBI0 HMHIUKATOPOB (JIAKMYC,
(eHONTANIENH, METHIIOPAHXK U APYTHE).

K xoHIty o0y4eHus: B 9 Kjiacce npeMETHBIC Pe3yJIbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPAXKATh
c(hOpMHUPOBAHHOCTH Y 00YJAFOIIIXCST YMEHHIA:

PACKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHITHI: XUMUYECKHUI IIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHWOH, IIPOCTO€  BEIIECTBO, CJOXKHOE€  BEIIECTBO, BAJECHTHOCT,
3JIEKTPOOTPULIATENIBHOCTb, CTENEHb OKHUCIEHHS, XUMHYECKas peaklMs, XUMHUYECKas CBS3b,
TETUIOBOM 3(h(heKT peakIuu, MOIb, MOJSPHBIH 00BEM, PACTBOP, SJEKTPOIUTHI, HEIJIEKTPOIUTHI,
ANEKTPOIUTHYECKAS JUCCOIHAINS, PEaKIWd HOHHOTO OOMEHa, KaTalln3aTop, XHMHYEeCKOoe
paBHOBecHe, OOpaTHMBIE W HEOOpAaTHMBIE PEaKIHH, OKHCINTEIHbHO-BOCCTAHOBUTEIHLHEIC
peaKkiuy, OKHUCIUTEIh, BOCCTAHOBUTENIb, OKHCJIEHHE U BOCCTAaHOBJIEHHE, aJUIOTPOIIHS,
aM(pOTEPHOCTh, XUMHUYECKas CBSI3b (KOBaJICHTHAS, HOHHAS, METALTHICCKAs ), KPUCTALTHICCKAS
pelmeéTKka, KOppo3usi METAIJIOB, CIUIABbl, CKOPOCTh XUMHUYECKOM peakuuu, TMpeaeIbHO
nomyctuMas koHuentpauus [1JIK BemecTBa;

WJUTIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMHUUYECKUX MOHATUN U IPUMEHSTH 3TH MOHATHUS TIPU
OIMCaHUM BEIIECTB U UX MPEBPAIEHUH;

WCIIONb30BaTh XUMHUYECKYH) CHMBOJIMKY JJIsi COCTaBJICHUS (OPMYJ BEIIECTB W YpaBHEHUH
XUMHUYECKUX PEAKLINN;

ONpPEAEINSTh BaJE€HTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKUX BJIEMEHTOB B COEAMHEHHUAX
Pa3IMYHOrO COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KJIAcCy COEJUHEHUM MO



(hopMyiam, BUJ XUMHYECKOW CBSI3U (KOBaJICHTHAS, MOHHAS, METAITMYSCKAsl) B HEOPTaHUYIECKUX
COCIMHEHHSX, 3aps/ MOHA MO0 XUMUYEeCKoW (popmyiie, xapakTep Cpelsl B BOJHBIX pacTBOpax
HEOPTraHMYECKUX COCMHEHHM, TUIT KPUCTATUTUUCCKON PEHIETKH KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMbica llepuonnueckoro 3axona . M. MenaeneeBa M JE€MOHCTPUPOBATH €roO
MOHMMaHUE: ONMHUCHIBATh M XapaKTepu3oBaTh TabmuuHyro (opmy [lepuomudeckoil cucTembl
XMMHYECKUX JIEMCHTOB: pa3jinyaTh MOHATHUS «TJaBHas noAarpymma (A-rpymmna)» U «rnodouHas
nonrpynmna (b-rpymma)y, Manele U OOJNbIINE NEPUOJbI, COOTHOCUTh 0003HAYEHUS, KOTOPHIC
UMEIOTCS B TNEPHOAMYECKONW TaOIHIle, C YUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHYECKUX DJIIEMEHTOB (COCTaB U 3apsi Aapa, 00IIee YHCII0 MIEKTPOHOB U pacpeelieHIe X
IO JEKTPOHHBIM CIIOSIM), OOBSICHATH O0IIIHE 3aKOHOMEPHOCTH B MI3MEHEHHHU CBOWCTB DJIEMEHTOB
W WX COCJAMHCHHH B Mpejeiax MaJbIX MEPUOJIOB M TJABHBIX MOATPYII ¢ YYETOM CTPOCHHUS HX
aTOMOB;

KJIACCH(HUIIMPOBATH XUMUYECKHE HIEMEHTHI, HEOPraHMUECKUE BEIIECTBA, XUMUUECKUE PEAKIIUU
(M0 4YMCIly W COCTaBy Y4YACTBYIOIIMX B PEAKIMHM BEUIECTB, MO TeIwioBoMy 3¢ deKrty, o
M3MEHEHUIO CTETIEHEH OKUCIICHUS XUMUYECKHIX JJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME U CrECUPUISCKHEe XUMUYECKHE CBOMCTBA MPOCTHIX U
CJIOXHBIX BEIIECTB, OATBEPK/Aast OMMCAHUE MPUMEPAMHU MOJICKYJISIPHBIX M MOHHBIX YpaBHEHHI
COOTBETCTBYIOIINX XUMUYCCKUX PEAKIIUM;

COCTaBJISTh YPABHEHUS 3JICKTPOIUTHICCKON IUCCOLUAIIMN KUCIIOT, IIEJI0YEH U COJICH, TOIHBIC 1
COKpaIlEHHbIC YPaBHEHHS PEaKIMii HOHHOTO OOMEHA, YPaBHEHHS PEaKIIUi, TOATBEPKAAIOINX
CYIIECTBOBAHUE ICHETHUYECKOUN CBS3H MEXKIY BEIIECTBAMH PA3IUYHBIX KIIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKUCJIHTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIUil  MOCPEICTBOM
COCTaBJICHHS JIEKTPOHHOTO OalaHCa 3TUX PEaKIIHii;

MPOrHO3UPOBATH CBOWCTBA BEIECTB B 3aBUCUMOCTH OT MX CTPOCHUS, BO3MOXXHOCTH MTPOTEKAHUS
XMMHYECKUX MTPEBPAIICHUHN B PA3JIUYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEUIECTB, MAacCOBYIO JIOJIIO
XHUMHUYECKOTO 3JIeMeHTa 1o (OopMyJie COCJMHEHHS, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMHUECKON PEaKIiu;

coOJTI0IaTh MPABUIIA MOJIL30BAHUS XUMUYUECKOU MOCYIOH U 1abopaTopHbIM 000pYI0BaHHUEM, a
Tak)Ke MpaBuiia OOPAIeHHS C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIMSMH IO BBITOIHEHUIO
nabopaTOPHBIX XUMUYECKUX OMBITOB MO TOJYUYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa u yTIIEeKHUCIIOTO Ta3a);

MPOBOJIUTh PEAKIIMH, IOATBEPKIAIONINEC KAYSCTBCHHBI COCTaB pPAa3JIMYHBIX BEINECTB:
pacro3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpOMUI-, HOIUI-, KapOoHaT-, hocdar-, CHIUKAT-,
cynb(har-, THIPOKCUI-UOHBI, KATHOHBl aMMOHHUS ¥ HOHBI M3yYCHHBIX METALJIOB,
MPUCYTCTBYIOIIVE B BOJHBIX PACTBOPaX HEOPTraHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTIEPAIlUU MBICIIUTEIILHOM JESITEILHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
000011IcHHEe, CUCTEMAaTH3AI|I0, BBIABICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3EH — I U3yUeHUS
CBOMCTB BEIIECTB M XHWMHUYECKHX PEaKIMi, €CTECTBCHHO-HAYYHBIC METOJbl IO3HAHUS —
HAOJII0ICHHE, U3MEPEHUE, MOJICTUPOBAHKE, SKCTICPUMEHT (PEaIbHbIN U MBICJICHHBIH ).



TEMATHYECKOE IIVIAHUPOBAHME

8 KUIIACC
Ne HauMmeHoBaHnue pa3feioB U TeM Rouecrso wacos DJIeKTPOHHBbIE (M (ppoBHIE)
n/n NPOrpaMMbl Beero Koutpoanusie TpaxTuieckue oOpa3oBaTesibHbIE PecypcChl
padoThl padoThI
Paznen 1. [lepBoHavyaabHbIE XUMHYECKHE TOHATHSA
L1 | convemomum n nparmcso ; ) bumiorera LOK
https://m.edsoo.ru/7f41837¢
JIEATETLHOCTH YeI0BeKa
1.2 BemecTBa 1 XUMHUYECKUE PEAKIIUN 15 1 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
Wroro no pazaeny 20
Paspes 2. Baxnelnne npeAcTaBUTEIH HEOPraHUYEeCKUX BeleCTB
)1 Boznyx. Kucnopon. Ilonsitue 06 6 Bbu6bnuoreka [JOK
OKCHJIax https://m.edsoo.ru/7f41837¢
9 Bonopon. [Tonsitue o kucinorax u 2 ) bu6nuotexa LHOK
COJIAX https://m.edsoo.ru/7f41837¢
’3 Boma. PactBopsr. Ilonsarre 06 5 | | bubmmoreka 1HOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCChI 1 | | bubmnoreka [IOK
HEOPTaHWYECKHUX COEAMHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 30

Paznen 3. [lepuoanyeckuii 3axoH u [lepuoguyeckas cucrema xumndeckux 3jiemMenToB . U. MenaeneeBa. CTpoenne aToM0B. XUMHUYECKAA

CcBsi3b. OKHCJINTENbLHO-BOCCTAHOBHUTEIbHbIE pPeaKkumumn

3.1

Tlepuoanueckuii 3aKoH 1
Ilepuonuyeckas cucrtema
XUMUYECKUX d1eMeHToB JI. 1.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

MenneneeBa. CTpoeHue aToMa

XHUMHYECKas CBSI3b.

3.2 OKUCIUTEIBHO 8 bubmmorexa HOK

) https://m.edsoo.ru/7f41837¢
BOCCTaHOBHUTEJIbHBIC PEAKIIUN

JITOro 110 hasie 15 bub6auoreka IIOK
TOFO MO pasaeity https://m.edsoo.ru/7f41837¢

PesepBHoe BpeMs 3 Eubmaorexa [IOK
P P https://m.edsoo.ru/7f41837¢

OBUIEE KOJIMYECTBO HACOB I10 68

[NPOI'PAMME
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9 KJIACC

KoanuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudpoBbie)
Konrtpoasnhnbie | I[IpakTunyeckue
n/n MPOrpamMMsl Bcero o0pa3oBaTeJibHBIE
padoTbl padoTsbI
pecypcsl
Paznen 1. BemecTBo M XMMUYeCKHE peaKknu
IToBTOpEHME 1 yTIyOIeHIE 3HAHMI bubmuoreka [IOK
1.1 5 1
OCHOBHBIX pa3/IesIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnmorexa I{OK
' peakiuit https://m.edsoo.ru/7f41a636
DIEeKTPOIUTUYECKAS JUCCOITHAIIHS. Bbubnuoreka I[TOK
1.3 8 1 1
XVWMHUYECKHE PEaKINH B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Paznen 2. HemeTanibl M MX coeqUHEHUS
21 OO6mrast xapaKTepPUCTHKA XUMHIECKHIX 4 | Bubnuoreka I[TOK
' anemeHTOB VIIA-TpymmeL. ["amorens https://m.edsoo.ru/7f41a636
I s 6
’ PYHIIbL. £-€p https://m.edsoo.ru/7f41a636
COCIMHEHHS
23| onewertos VAspynms Ason goctopanx | 7 || bubmoreralloK
' TPYHIbL ’ P https://m.edsoo.ru/7f41a636
COCAMHEHHS
y g)imzﬁ XoapEIlf/"lsz/ICTI/IKa X;/IIMI/I:G(:KI/IX . 1 , Bu6mmorexa LIOK
) IeM HTV i “TPYHIIBL. Y TICPOL | https://m.edsoo.ru/7f41a636
KPEMHUI U UX COeTUHEHUS
HUroro no pazneny 25

Paznen 3.

MeTta/iibl M UX COETUHEHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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bubnuoreka IJOK

3.1 Obmme cBoiicTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
30 B . 16 bubmmorexa I{OK
. QKHEHIE METaJIbl U UX COSANHEHHUS https://m.cdsoo.ru/741a636
Wroro no pazneny 20
Pasnes 4. Xumust 1 oKpyskaomas cpeaa
41 B 3 bubmmorexa I[{OK
. SIIEeCTBA M MaTEPUAIbI B )KU3HU YEJIOBEKA https:/m.edsoo.ru/741a636
Wroro no pazaeny 3
p 3 bubmmorexa I[{OK
C3EPBHOE BpeMi https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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INOYPOUYHOE IIVNTAHUPOBAHMUE

8 KJIACC
N KonuuyecTBo 4yacos Jlata DJIeKTPOHHBbIE HH(POBbIE
i Tema ypoka Konrpoabnsbie | IlpakTudeckue o0pa3soBaTebHbIE
n/n Bcero U3y4YeHHs
padoThI padoThl pecypcbl
1 [Ipenmer xumuu. Posib XuMuu B )KU3HU | Bubmuoreka [IOK
yesoBeka. Tena 1 BelecTBa https://m.edsoo.ru/ff0d210c
2 [lonsTHE O METOAAX TTO3HAHUS B XUMHUHU 1 brbmmorexa LIOK
A https://m.edsoo.ru/ff0d227¢e
IIpaktuuaeckas padora Ne 1 «IIpaBumna
3 paboTHI B J1a0OPATOPUU U MIPUEMBI | Bbubmuoteka IJOK
oOpareHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opyToBaHUEM»
4 Yuctele BemiecTBa M cMecH. CriocoOb! | Bbubmuoreka [IOK
pasmeneHus cMecei https://m.edsoo.ru/ff0d26ca
S| cnecct oo mvtvepe oern nompemnot |1 Bnmorexa HIOK
PUMED p https://m.edsoo.ru/ff0d28c8
COJIN)»
Bbubauoreka [IOK
6 A 1
TOMBI H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6¢
. XuMHYeCKHe dJIEMEHTRI. 3HAKU (CHMBOJIBI) | bubmmoreka [IOK
XUMHYECKUX JICMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U COXKHBIE BEIIECTBA 1 buomiorexa LOK
TBIC U HEIC B TB
P i IH https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 Bubmmorexa HOK
yIAp y https://m.edsoo.ru/ff0d2d50
3aKOH IOCTOSHCTBA COCTAaBa BEINECTB. BuGmorexa LOK
10 Xumuueckas popmyna. BareHTHOCTE 1

aTOMOB XMMHYCCKHX 2JICMCHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2be8
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1 OTHOCHTEIIbHAs aTOMHAs Macca. bubnmoreka IJOK
OTHOCHUTENbHA MOJICKYJIIpHAsl Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 7011 XUMHYECKOT'O 3JIEMCHTa B Bu6nuoreka IJOK
COEeIUHEHNH https://m.edsoo.ru/ff0d350¢c
13 Konunuectso BemecTsa. Mosb. MonspHas Bubmorexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 dOu3nUecKne U XUMHYECKHUE SBICHUS. bubnuoreka IJOK
Xumuueckast peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku u yCnoBHs IPOTEKAHUS Bubnmorexa LJOK
XUMHYECKUX PEaKIIHH https://m.edsoo.ru/ff0d3al6
16 3aK0H COXPaHEHUS MaCCHI BEIIECTB. bu6mmoreka IJOK
XuMudeckne ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrancinenns KkoandecTBa, MacChl BEIISCTBA Bu6nuoreka IJOK
17 .
M0 YPaBHECHUSM XUMUYCCKHUX PEaKIIUi https://m.edsoo.ru/ff0d5708
K "
5 | (conmmmennmn. pramononmn. savemonms BuGnotoxa LIOK
A P ’ B ’ https://m.edsoo.ru/ff0d3134
oOMeHa)
M.B. ] — y4EHBIN-
H AT HVI https://m.edsoo.ru/ff0d40c4
cUCTEMAaTH3aIUs 3HAHWI
20 KonTtponbsnas padora Nel mo teme Bbu6nuoreka IJOK
«BelecTBa 1 XUMUYECKHE PEAKITHIDY https://m.edsoo.ru/ff0d4290
B — .C .
21| Kucnopon— ancucrs i mpocToc pomecrso BuGmorexa LIOK
po p B ) https://m.edsoo.ru/ff0d448e
O30H
® N
” 1231/;%:1?? 2 ;(I/IMI/IIISCKI;IeeCBOI/ICT:ae 5 BuGmiorexa LIOK
KHUCII KA OKUCIIEHHUS, TOPEHUE).
poaa {peaki - TOP https://m.edsoo.ru/ff0d4614
ITousTtre 00 okcugax
23 Crioco0b! TOTy4YeHHns KUCIOPOa B bubmmorexa LJOK

na60paT0pI/m " MPOMBIIIIJIICHHOCTHU.

https://m.edsoo.ru/ff0d497a
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[TpumeHeHue kuciopoaa

TemnoBoit 3G HeKT XUMUIECKOHN peaKITnH,

24 MOHATHE O TEPMOXUMHUYICCKOM YpaBHEHUHU bubmiorexa HOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- M SHIOTCPMHUUECKUX PEAKIUSIX
T .
35| Sapmmeme sonyre, novetm ar buGmorexa LIOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHUS
II 6ora Ne 3
26 | lonysene  cotupamme rucropora Enmonesa LIOK
Y . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHUE eTO CBOMCTBY»
27 Bonopoa — sneMeHT u mpocToe BEIIECTBO. Bubnmorexa LJOK
Haxosxxnenue B mpupojie https://m.edsoo.ru/ff0d4dd0
73 duznvecKue U XUMHIESCKHIE CBOMCTBA Bbubauoreka [IOK
Bozopona. [Ipumenenune Bomopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KUCIOTAX U CONSX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0Obl TOy4YeHUS BOIOPO/A B Bubmmoteka [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
IT 6ota Ne 4
31 «I?If)iTI:I{:{iIKea:I 3262TE:1HI/16 BHOO (T) elE)Aea brbmmorexa LIOK
Y . P AOPOAR, https://m.edsoo.ru/ff0d4{42
W3YYCHHUE €T0 CBOMCTBY
Bbubauoreka [IOK
32 M i1 00BE .3 A
OJIAPHBIN 00BEM Ia30B. 3aKOH ABOTraapo hits:/m.cdsoo.ru/f0d5426
| Db o e
. Y Y https://m.edsoo.ru/ff0d55a0
BEIIeCTBA WIH 00BEMY
o | s e
peakt . https://m.edsoo.ru/ff0d5708
OTHOIIICHUH ra30B
35 du3uUeCKUe U XMMUYECKHE CBOMCTBA BOBI Bu6nuoreka IJOK



https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d587a

CocraB ocuoBauuii. [Tousarue 00

bu6mmoreka IJOK

36
HWHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
B .H
| e o
HEHACHIIIICHHBI TBODBI. Bast OIS
B P P O https://m.edsoo.ru/ff0d5b40
BEIIEeCTBa B PacTBOPE
[Ipaktraeckas padota Ne 5 mo Teme
«IIpuroToBiieHHUE PACTBOPOB C Bubnmorexa LJOK
38 . N N
onpeenéHHON MacCOBOM OJIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 Kontponbshas pabora Ne2 o Teme Bubnmorexa LJOK
«Kucnopon. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTas, KiaccupuKaus, Bbubmuoteka IJOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
I N
a | e e
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcCHOBaHHS: COCTaB, KI1acCU(HUKAIIUS, bubmmotexa LIOK
42
HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u xuMu4yeckue CBOICTBa bubmmotexa IJOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccupuxanus, Bubmmorexa LJOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u XuMU4YeCKUE CBOMCTBA KUCIOT Bubmiorexa LIOK
y https://m.edsoo.ru/ff0dfee2
46 Couu (cpenHUE): HOMEHKIIATYpa, CIIOCOOBI bubmotexa [JOK
MOJTyYeHHs], XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00ad9474
i [Ipaktrueckas padota Ne 6. Pemenne Bubmorexa IIOK

SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME
«OCHOBHEIE KJIaCCHI HCOPraHn4CCKUX

https://m.edsoo.ru/00ad9b7c
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COETMHEHUI

I'eneTnyeckas CBS3b MEXAY Kl1acCaMHU

bu6mmoreka IJOK

48
HEOPTraHUYECKUX COCOUHEHUM https://m.edsoo.ru/00ad9a50
49 O00011IeHIE U CUCTEMATU3allAs 3HAHUHA bubmorexa HOK
B H https://m.edsoo.ru/00ad9cb2
KoutponsHas padora Ne3 mo teme
50 "OCHEBHHC KJ‘II;.CCLI HEOpraHn4eCKuX bubmorexa HOK
. P https://m.edsoo.ru/00ad9ela
COeIMHEHNI
ITepBbie MONBITKY KIacCU(PpUKALIUTA
51 XI/IIEI/IT-ICCKI/IX 3JIEMEHTOB ?[OH;I{-I‘II/IC o bubmmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
TPyMIIax CXOIHBIX 3JIEMEHTOB
Ilepuonnueckuii 3axkoH u [lepuongndueckast
52 c f e i €CKHX 3JIe ep OHI[ " buomiorexa [OK
ncTeMa XUMHAYECKUX diieMenTos 1. Y.
https://m.edsoo.ru/00ada52c
Menneneesa
53 Ilepuonsr TIIBI, 10 TITIBI bubmorexa HOK
PHOJBL, TPYIIIRL, HOATPY https://m.edsoo.ru/00ada52c
54 Crtpoenue aroMoB. COCTaB aTOMHBIX SIIEP. Bubmmoteka [JOK
H3oromnbl https://m.edsoo.ru/00ada342
CtpoeHue JIIEKTPOHHBIX 000JI0UYEK aTOMOB
55 3JIepMeHTOB Ile Hrz) naeckou cucremsl J[. 1 brbmmorexa LIOK
pHOA T https://m.edsoo.ru/00ada6bc
Menaeneena
XapaKTepHUCTHKAa XUMHUYECKOI0 DJIEMEHTA 110
P P N bubmuoreka [IOK
56 ero nojoxkeHuto B [lepuoanueckoii cucreme
https://m.edsoo.ru/00ada824
J. 1. Menneneera
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTUs HAyKH U npaktuku. 1. W. bubmmorexa LIOK
MeHnneneeB — y4€HbIH, earor u https://m.edsoo.ru/00ada96e
rpaxaaHuH
58 PezepBHslii ypok. O0o01meHe U Bubmmorexa LJOK

cucTeMaru3aiys 3Hanuii / Becepoccuiickast

https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9e1a

MIPOBEpPOYHAs padboTa

KonTtponwshas padota Ne4 o Teme

Bbu6bnuoreka [JOK

5 . X 1
9 «CTpoeHI/If aToMa. XUMHUYeCcKas CBA3bY / hits:/m.eds0o.ru/00adb4gs
Bcepoccuiickas mpoepouHas pabota
60 OIEKTPOOTPHUIATETEHOCTH ATOMOB | Bbubmuoteka IJOK
XAMHAYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
61 Honnast xuMudeckast CBI3b 1 bubmorexa HOK
https://m.edsoo.ru/00adac34
62 KoBanenTHast mmo a €cKas CBS3 1 bubmorexa [IOK
BaJICHTHAs IOJISIPHAS XUMUY s CBA3b
p https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HEnoJsipHask XUMHUYECKAs] | bubmotexa LIOK
CBS3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKUCIECHUS 1 bubmorexa HOK
https://m.edsoo.ru/00adae28
65 OKHCIIUTETHFHO-BOCCTAHOBUTEIILHEIE ) Bubmuoteka I[JOK
peakuu https://m.edso00.1ru/00adb076
66 OKHCIUTEIN U BOCCTAHOBUTEIU 1 bubmorexa HOK
https://m.edsoo.ru/00adb076
P i .
WCTEMATU3ALIUA 3HAHUM 110 TEM
H https://m.edsoo.ru/00ad9cb2
«CtpoeHune atoma. XUMUYECKast CBI3b)
68 PesepBHbIit ypok. O600IIEeHHE H | bubmmorexa [JOK

cucTeMaTu3aIus 3HaHu

https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10
I[MTPOI'PAMME

68



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
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9 KJIACC

Koan4yecTBO 4acoB

JJeKTPOHHBbIE HU(POBbIE

Ne Hdara
Tema ypoka KonTponbnsie | IlpakTHueckue o0pa3oBare/bHbIC
n/n Bceero U3yUYECHUA
padoThI padoThl pecypchbl
Ileproanueckuii 3akoH. Ilepuonuueckas

1 P P u 1 Bbubmuoreka [IOK

cHCTEMAa XUMUYECKUX daeMeHToB /1. U.

https://m.edsoo.ru/00adb59¢
Menneneena
3aKOHOMEPHOCTH B W3MEHEHNH CBONCTB

) p . 1 Bbubnuoreka [JOK

XUMHYECKUX DIIEMEHTOB IEPBBIX TPEX

p p https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
Knaccudukaryst 1 HOMEHKIaTypa Bbubmuoteka IJOK

3 1
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapr XuMU4YECKOU CBSI3U U TUIIBI 1 bu6nuoreka IJOK
KPHCTAUIMYECKHX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbshas padora Nel o Teme

5 «IloBTOpenue u yriyoieHue 3HaHuH 1 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiracca
Krnaccudukarust XUMHIECKUX PEaKIHiA 1Mo Bbu6nuoreka IJOK

6 1
Pa3IMYHBIM [TPU3HAKAM https://m.edsoo.ru/00adbeb0
IToHsiTHE O CKOPOCTH XUMHUYECKOM

. ca o p © 0 ToMOre | bu6mmoreka [JOK

kuyu. [ToHATHE O TOMOTE€HHBIX U
p https://m.edsoo.ru/00adbe9a
TeTePOrCHHBIX PEAKIIUIX
[onsiTHe 0 XMMHYECKOM PaBHOBECHHU.

g @DaxTOpHI, BIUAIONINE HA CKOPOCTh | bubmmotexa LIOK
XUMHYECKOW PEAKIINH U TIOJI0XKECHHE https://m.edsoo.ru/00adc28¢
XMMHYECKOTO PAaBHOBECHS

9 OKHCITUTENHHO-BOCCTAHOBUTEIHHBIC | Bubmuoteka IJOK
peakuu https://m.edsoo.ru/00adcade

10 Teopwst HIEKTPOITUTUIECKON 1 bubmmoreka [IOK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adc28c
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https://m.edsoo.ru/00adb59e

mrcconuanun. CHIBHBIE U CIIa0bIe
ANEKTPOITUTHI

https://m.edsoo.ru/00adcd68

11

HonHble ypaBHEHUS peaKLUil

Bu6nuoreka IJOK
https://m.edsoo.ru/00add448

XHUMHUYECKHUE CBOMCTBA KUCIIOT U

12 . o5 bu6mmoreka IJOK
OCHOBAHHWH B CBETE IIPEACTABICHUN O
. pedt https://m.edsoo.ru/00add5d8
ANEKTPOIUTHUECKON JTUCCOIHAIINN
XUMHYECKHE CBOUCTBA COJIEH B CBETE
13 €JICTaBJICHHUI 00 DIIEKTPO €CKOI bubmorexa [IOK
I TaBIICHUH JIEKTPOJIMTHYECKOM
pex P https://m.edsoo.ru/00add8b2
JIHACCOLIMALINT
14 I . bubmuoreka [IOK
OHSATHE O THAPOJIM3E COJIEH
P https://m.edsoo.ru/00add9d4
Bbubauoreka [IOK
15 O000111eHrE U CHCTEMATH3AMS 3HAHUH
B 1 https://m.edsoo.ru/00addd12
[Ipaktrueckas padota Ne 1. «Pemenue bubmmoreka [IOK
16
9KCTIEPUMEHTAIBHBIX 334aW» https://m.edsoo.ru/00addbfa
KourponsHas padora Ne2 no reme
17 «dD ep o) . ecKa ccomua bubmorexa [OK
JIEKTPOJIUTHYECKAS JU Halus.
p A tan https://m.edsoo.ru/00addecO
XUMUYECKHe PEaKIiy B PaCTBOPAX»
OO0mas XxapaKTepUCTHKA TaIOTEHOB. bubmmotexa IJOK
18 .
XuMuuecKre CBOHCTBA Ha MpUMeEpe XJIopa https://m.edsoo.ru/00addfe2
Xaoposogopoa. ConsiHast KHCIIOTa,
19 . eclI 5 cﬂo“c a, TIoJTyIeHHnEe brbmmorexa LIOK
XHMHYECKHE CBOMCTBA, ITOJIyYEHHE,
y https://m.edsoo.ru/00ade104
MIPUMEHCHUE
[IpakTrueckas padora Ne 2 1o Teme
20 <<1?[o €HHE cop OH KHCIIO 3yUeHHE bubmorexa [IOK
JIyYEHNE COJISTHOM KHUCIOTEI, N3yUEeHH
. yv Y https://m.edsoo.ru/00ade348
€é CBOMCTBY»
BrruncieHus no ypaBHEHUSIM XUMHAYECKUX
. P Bbubmuoreka [IOK
21 peaKuui, ecu OIMH U3 PEareHTOB JaH B

n30BITKE

https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade348
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https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add8b2
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OO0mras xapakTepuCTHKa 3JIeMeHTOB VIA-

bubnmoreka IJOK

22
TpYTITBI https://m.edsoo.ru/00ade64a
AmnoTponHble MOAH(DHUKAIINN CEPBI.
” q p o . H p . Bubmuoreka [IOK
axoXKJICHUE CePbl U €€ COCAMHCHUHN B
A p fl https://m.edsoo.ru/00ade64a
npupojie. XUMHUYIECKHE CBOMCTBA CEPhI
CepoBopopon, cTpoeHne, GU3nIecKue U bubmorexa LIOK
24 o
XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHast KUCIIOTa,
25 ¢dmzuyec I; . €CKHe CBOWCTBA buomiorexa [IOK
M3WYEeCKUe U XUMUIECKHE CBOICTBA,
https://m.edsoo.ru/00adea28
MPUMEHEHUE
XUMUYECKHE PeaKIIvH, JIeKAIIUe B OCHOBE
MIPOMBIIIIEHHOTO CITOC00a MOTyYeHUs
%6 p . X M bu6mmoreka IJOK
CEpHOM KHCIOTHL. XUMHUECKOE
p . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH Cpeabl
COEMHEHUSMU CEePBI
7 BrrunciieHre MacCoBOM 10JM BBIXOIa bu6mmoreka IJOK
MPOJIYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OOm1as XxapakTepUCTHKA JIEMEHTOB VA-
73 rpynmnsl. A30T, pacpoCTpaHEeHHE B Bubmorexa LJOK
npupo/ie, pu3ruuecKrne 1 XUMHIECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AmMEaK, ero GU3N4IecKue U XUMHUUECKHe Bubnmorexa LJOK
CBOICTBA, IOTyYeHUE U TIPUMCHCHUE https://m.edso0.ru/00adf004
[IpaxTruaeckas pa6ora Ne 3 o Teme
30 I?[ P bubnuoreka IJOK
«Ilony4yeHne amMmmuaka, u3ydeHue ero
N Y Y https://m.edsoo.ru/00adf180
CBOMCTBY
31 A30THast KHCII0Ta, €€ (PU3UYCSCKUE U Bbubauoreka [IOK
XIMHYECKUE CBOHCTBA https://m.edsoo.ru/00adf306
32 Hcnonb3oBaHue HUTPATOB U COJIEHN bubmorexa LJOK

AMMOHUS B KaUC€CTBC MUHCPAJIbHBIX

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



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

ynoOpeHuit. XuMHIeCcKoe 3arpsi3HeHHE
OKpY KaIoIlel cpelibl COCAUHEHUSIMU a30Ta

dochop. Oxcun dhocdopa (V) u

Bubmuoreka [IOK
33 ochopHast KUCI0Ta, (PU3nIecKue u
bocpop N ¢ https://m.edsoo.ru/00adf68a
XMMHYECKUE CBONCTBA, MOTydeHHE
Hcnons3oBanue ¢pocdharoB B Ka4eCTBE
34 ¢ 5 ¢ 53 Bbubmuoreka [IOK
MHHEPAILHBIX YIOOPEHHH. 3arpsi3HeHNE
p . yAODP p https://m.edsoo.ru/00adfc20
MIPUPOITHON cpeabl pochaTamMmu
Yriepon, pacpocTpaHeHre B IPUPOJIE, bubmuoreka [IOK
35 o
(usndecKre 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuapl yriiepoja, ux (GU3nYecKue u
XHMHYECKUE CBOMCTBA. DKOJOTMYECKHUE Bbubauoreka [IOK
36
MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM https://m.edsoo.ru/00adfebe
yraepona (IV)
37 v . Bbubmuoreka [IOK
rOJIbHAsI KUCJIOTa U €€ COJIr
https://m.edso00.ru/00ae006¢
IIpakTtrueckas padora Ne 4 o Teme
18 "1_11) P bubnnoreka [IOK
OJIYYEHHE YTIIEKUCIIOrO Tas3a.
Y y " https://m.edsoo.ru/00ae027¢
KauectBeHnHas peakius Ha KapOOHAT-HOH
IlepBoHaUaIbHEIE ITOHATHSA 00
39 0 F; ec eIIecTBaxX Kak o bubmtorera OK
TaHUYECKUX B TBaX Kak
p m https://m.edsoo.ru/00ac054¢
COCTMHCHHUSX YTIIepoaa
40 K . bubmuoreka I[JOK
€MHHUH U €r0 COeIUHEHNS
P A https://m.edso0.ru/00ac080a
[IpaxTrueckas padora Ne 5. Pemenne
41 SKCIIEPUMEHTANbHBIX 337a4 [0 TEME Bbu6nuoreka IJOK
«BaxkHenme HeMeTaIbl U UX https://m.edsoo.ru/00ac0bf2
COEITUHEHUS
42 Kontponpsnas pabora Ne3 o teme bubmorexa LJOK

«BaxkHelmme HeEMeTaIIbI U UX

https://m.edsoo.ru/00ae0el8
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COCOMHCHUA

OO0mras XxapakTePUCTHKA XUMHIECKHUX
AJIEMEHTOB — METAJUIOB. MeTamnaeckas

43 CBSI3 eTajInuecKa CTaJITn4YecKa bubmorexa LIOK
BSI3b U METAJUIMYECKAS KPUCTAILINYECKAs
. pv https://m.edsoo.ru/00ae103e
pemérka. druznyueckue cBONUCTBA
METAJLIOB
X % .
4 | Srnoxrposumerscerai prz mampmecr BuGmorexa LIOK
p AR p https://m.edsoo.ru/00ael 156
METAJI0B
OO6mmme crocoObl MOTyUYEeHUs! METAIIIOB.
CrinaBsl. Berumcnenus no ypaBHeHUIM bubmuotexa LIOK
45 .
XUMHYECKUX PEAKIIHA, €CITH OJIH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJICPIKUT MPUMECH
46 ITo € 0 KOppo3 €TaIo bubamorewa LIOK
HATHE O K M1 METAJIJIOB
PP https://m.edsoo.ru/00ae1278
47 [llenouHbIe METAILIIBI brbmmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 Oxcuasl U TUAPOKCUALI HATPUSI U KAJIUA bubmorexa HOK
A AP A p https://m.edsoo.ru/00ae14b2
49 [Iles104HO3EMEIBHBIE METAILIBI — KAJIBLIUIMA Bubmorexa LJOK
W Mar"Hum https://m.edsoo.ru/00ael5e8
50 Baxuelnume coequHEeHNS KaabIUS bubmorexa HOK
A A https://m.edsoo.ru/00ael5¢e8
51 O00011IeHNE U CHCTEMATH3als 3SHAHUH
JKEcTKOCTh BOIBI U CITOCOOBI €€ Bbubmuoreka [IOK
52
YCTpaHCHUS https://m.edsoo.ru/00ae1886
o | e e
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHCHUS
54 AmomMuHui Bu6nuoreka IJOK



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
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https://m.edsoo.ru/00aelc64

AwmdorepHBIe CBOHCTBA OKCHIA H bubmuoreka [IOK
55
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubmuoreka LIOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcunbl, THAPOKCUIBI U conu xene3a (1I) Bbubmuoteka I[JOK
u xeine3a (I11) https://m.edsoo.ru/00ae35¢6
58 O06001IeHNE B CHCTEMAaTH3aIHs 3HAHUI
[Ipaxtrueckas padorta Ne 7. Pemrenne
59 P P Bu6nuoreka IJOK
9KCIIEPUMEHTAIBHBIX 3a7a4 10 TEME
P . A https://m.edsoo.ru/00ae3de8
«BaxkHeiime MeTaIbl ¥ KX COEIUHEHUSD)
BrrunciieHus 1o ypaBHEHUSIM XUMHUYECKUX
€aKIIMH, SCITM OAWH U3 PearcHTOB JIaH B
. p : i A p A bubmoreka [IOK
M30BITKE UM COAECPIKUT IIPHUMECH.
AP . p https://m.edsoo.ru/00ael1750
Brrauciennst MaccoBoit T10IH BEIXO1A
MPOAYKTa PeaKIun
61 O0600I11IcHIE B CHCTEMAaTU3alMs 3HAHUI
2 Konrtponshas padora Ned o Teme
«BaxkHeimme MeTaniabl M UX COeTUHESHUS
63 BeniecTBa 1 Matepualibl B TOBCEIHEBHOM bu6mmoreka [JOK
JKU3HH YeJIOBEKa https://m.edsoo.ru/00ae3f50
XHUMHYECKOE 3arpsiI3HEHUE OKPYXKAIOLIEH bubmmorexa [JOK
64
Cpelbl https://m.edsoo.ru/00ae4270
65 Ponp XMy B peIIeHNH 3KOIOTHYECKUX Bubnmorexa LJOK
mpobieM https://m.edsoo.ru/00ae4270
66 PesepBubIit ypok. O600mmeHNE 1 bubmotexa LIOK
CUCTEMATHU3AaLMs 3HAHUN https://m.edsoo.ru/00ac0d0a
67 Pe3zepsHslii ypok. O0o01meHe u Bubnmorexa LJOK

cucTeMaTHu3arys 3HaHuH

https://m.edsoo.ru/00adb33c¢
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PesepabIit ypok. O000ICHNE H
CUCTEMaTH3aIs 3HAaHUI

bubnmoreka IJOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
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MPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA3OBATEJBbHOMN NPOT'PAMMBI

8 KJIACC

Kon
NpoOBePAEMOT
0 pe3yJibTaTa

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI IPOrpaMMbl OCHOBHOI'0 001L1ero 00pa3oBaHus

1

ITo Teme: «HepBOHa‘IaJ'IBHLIe XUMHUYCCKHUC ITOHATHUS

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TOHATHIA: aToM, MOJIEKYIa,
XUMHUYCCKAN DJIEMEHT, IIPOCTOE BEIMIECTBO, CIIOKHOE BEMIECTBO, CMEChH
(omHOpOAHAS W HEOAHOPOJHAS), BAJICHTHOCTh, OTHOCHTEIhHAS aTOMHAS U
MOJICKYJISIpHas Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasl JIOJsl XUMHUYECKOTO AJIEMEHTa B COSAMHEHUH, MOJISIPHBIA 00BEM,
XUMAYECKas PeakIusd, KIacCU(PUKANHUS PEaKIui: Peaklnd COCITUHCHUS,
peaknuy PazIoKCHUS, PEaKIUU 3aMEIICHHS, PEakIud OOMEHa, DK30- H
SHJOTEPMUYECKHIE PEAKIINHU, TSIUIOBOM 3((EKT peakiiuu, pacTBOp, MaccoBas

J0JIs1 BEICCTBA (HpO]_[CHTHaH KOHLIGHTpaI_II/IFI) B pacTBOpC

WITIOCTPUPOBATE  B3aMMOCBA3bL OCHOBHBIX XHUMHUUYCCKUX MOHATHUH H

h2 MPUMEHSATH 3TU TOHATHUS MPU OMMCAHWHU BEIIECTB U UX MPEBpaILCHHH

13 UCTIOJIb30BATh XUMHUUYECKYI0 CUMBOJIMKY ISl COCTAaBICHUST ()OPMYJT BEIIECTB
' U YpaBHEHHI XUMUYECKUX PEaKIUN

L4 PacKpbIBaTh CMBICT 3aKOHOB COXpPaHEHHS MacChl BEIIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUs, 3aKOHa ABOTaJpo

1.5 OTIPE/IETISATH BaJICHTHOCTh @TOMOB 3JIEMEHTOB B OMHAPHBIX COSTMHEHUAX

L6 KIaccuGUUUPOBaTh XMMHYECKHE peakuud ([0 YHCIy M COCTaBy
' YYaCTBYIOIINX B PEAKIMH BEIECTB, M0 TEIUIOBOMY 3P QEKTY)

1.7 BBIYUCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB
18 BBIYMCISITH MAacCOBYIO JIOJI0 XMMHYECKOTO »JJeMEHTa 1o Qopmylie
. COEUHEHHA,

1.9 BBIUNCIIATH MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE

110 NPUMEHATh E€CTECTBCHHOHAYYHBIC METOJbl MO3HAaHUs — HaOJroIeHwHe,
' U3MepeHne, MOICTUPOBAaHHE, SKCIICPUMEHT (PealbHbI U MBICJICHHBIN)
2 ITo Teme: «Baxnelmue npeacTaBUTENM HEOPTAHUUECKUX BEILIECTB

2.1

pacKpbIBaTb CMBICJI OCHOBHBIX XHMHWYCCKUX MMOHSTHH: OKCHa, KuCJIOTa,




OCHOBaHHUEC, COJIb

2.2

OmnpeAcIsATb NPHUHAMICIKHOCTL  BCIICCTB K  OIP GHeHéHHOMy KJ1acCcy

COCTMHECHUH TT0 PopMyIIaM
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KﬂaCCI/Iq)I/ILU/IPOBaTL HCOPraHNYCCKUC BCIICCTBA
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XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIICCTB
Pa3JIMYHBIX KJIacCOB, MOIATBEPKIas ONMCAHHUE MPUMEPAMH MOJEKYJIAPHBIX

ypaBHCHI/If/'I COOTBETCTBYIOIINX XUMHYICCKUX pCaKI_II/Iﬁ

2.5

MMPOrHO3upOBaTh CBOIICTBa B€IICCTB B 3aBUCHMMOCTH OT HX Ka4YC€CTBCHHOI'O
COCTaBa, BO3MOXHOCTHU TIPOTCKAHUA XUMHYCCKUX HpeBpaH_IeHI/Iﬁ B

Pa3JINYHBIX YCIIOBUAX

2.6

CJICZIOBATh MPABUIIAM TOJIb30BaHHS XUMUYESCKOM MOCYI0H U 1ab0PaTOPHBIM
obopymoBaHMEM, a TakKe IIpaBWJIaM OOpaleHus C BEIIeCTBAMH B
COOTBETCTBHUU C WHCTPYKIUAMU 10 BBIITOJTHECHUIO na60paToprlx
XUMHYECKUX OIBITOB TIO MOJIYYCHUIO U COOMPAHUIO ra3000pa3HbIX BEUICCTB
(BOJIOpO/Ia M KHCIOPOJA), MPHUIOTOBICHUIO PACTBOPOB C OMPEaeiEHHOMN
MacCcOBOH JI0JIell pacTBOPEHHOTO BEIECTBA, IUIAHUPOBATH M IMPOBOJIUTH
XMUMHYECKUE SKCIICPUMEHTBI IO PACO3HABAHUIO PACTBOPOB MICJIOYCH U

KHCJIOT € MOMOIIbIO UHAUKATOPOB (naKMyc, q)CHOﬂ(l)TaJ'ICI/IH, MCTUWJIOpAHXK U

Ipyrue)

2.7

IMPpOBOJAUTH paC‘-IéTLI 10 YpaBHCHUIO XUMHYSCKOU peakuun

ITo teme: «Ilepuoguueckuii 3akoH u Ilepuoanyueckas cucteMa XMMUYECKUX
snemeHToB JI. M. Menneneea. CtpoeHne atoMoB. XHUMHUYECKasl CBSA3b.

OKHCIMTEILHO-BOCCTAHOBUTEIIBHBIC peakauun»

3.1

PaCKpbLIBAaThb CMBICJI OCHOBHBIX XHUMHWYECKHUX MMOHSATHH: AApo aTroMma,
3J'IeKTpOHHBIIjl clion aToMa, aToOMHas Op6I/ITaJ'H>, paanyc atoMa, XUMHUYCCKasa
CBA3b, InoJisipHas " HEIMOJIApHas KOBaJICHTHas CBA3b,
QJICKTPOOTPHUIATCIIBHOCTG, MOHHAsA CBA3b, MOH, KaTUOH, aHUOH, CTCIICHb

OKHCJICHUA

32

KHaCCI/I(l)I/IHI/IPOBaTI) XUMHUYCCKHE DJICMCHTHI

33

ONHUCHIBATh M XapakTepu3oBaTh TaOnuuHyto ¢Qopmy Ileproandeckoit
CUCTEMBI XHMHYECKUX DJIEMEHTOB: Pa3INyaTh MOHATHS «TJIaBHAS MMOATPYIIA
(Arpymnmna)» u «nobouHnas noarpynna (brpynmna)», «manbeie» u «O0IbIIHE»

NepruoOabl

34

packpeiBaTh cMmbicn  Ilepuogmyeckoro 3akona .M. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHUE TMEPUOJANYECKON 3aBHUCHUMOCTH CBOWCTB

XUMHUUYCCKHX 3JICMCHTOB OT MX ITOJOXKCHHA B HepPIO)IPI‘IeCKOfI CHUCTEMC

3.5

COOTHOCHUTH 0003HAYCHIS, KOTOPhIe UMeIoTCs B Tabnwmre «lleprnommdaeckas




cucTteMa XUMHUYeckux d3nemMeHToB .M. MenneneeBay ¢ YHCIOBBIMHU
XapaKTepI/ICTI/IKaMI/I CTpOGHI/Iﬂ aTOMOB XMMHNYCCKHUX DICMCHTOB (COCTaB nu
3apsan  sAapa, OOIee YHCIO JJIGKTPOHOB U PACHpEIe/ICHUE UX 110

SJICKTPOHHBIM CJ'IOHM)

3.6

OMpeaACTIAThL CTCICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHI:IX COCIMHCHHUAX

3.7

OTNpEeNeIITh BUJ XHUMHYECKOW CBS3M (KOBaJICHTHasT W HWOHHAs) B

HCOPraHNM4CCKUX COCANHCHUAX

9 KJIACC

Kog
TPOBEPSIEMOTO
pe3yJjbTaTa

IIpoBepsieMble peAMETHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/bHOIl IPOrpaMMbI OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BeniecTBO U XMMUYECKasi peakiius»

1.1

pacKpeIBaTh CMBICT  OCHOBHBIX XWMHYECKHX TIOHATHHA: pPacTBOpP,
JNEKTPONUTHI,  HEDNEKTPOIHTHI,  DIEKTPOJUTHYECKAs  JAUCCOIHAIIHS,
peaKiMy HOHHOIO OOMEHA, KaTaliu3aTrop, XHMHYECKOE paBHOBECHE,
oOpaTtuMbie U HEOOpaTUMBIC PEAKIUU, OKUCIUTEIBHOBOCCTAHOBUTEIBHEIC
peaKIy, OKUCIHUTENh, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAaHOBJICHUE,
a;mmoTpomnus, aM(QOTEPHOCTh, XMUMHUYECKas CBs3b (KOBaJIeHTHAs, MOHHA,
MeTaJUIMYecKas), KpUCTaJJIMUecKass  pemeéTka, CIUIaBbl, CKOPOCTb

XUMHUYECKOH peaKkuun

1.2

WITIOCTPUPOBATL  B3aMMOCBA3b OCHOBHBIX XHWMHYCCKHUX MMOHATHU U

MPUMCHSTH 3TU MOHATHUA MMPU OIMMMUCAHUN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTABJISITh ~ YPAaBHEHMSI  AJIEKTPOIMTHYECKOM  JIHCCOLMALMU  KHUCIIOT,
LIEJI0YEN U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUH HOHHOIO

oOMeHa

1.4

pacKpbiBaTb CYIIHOCTH  OKHCJIMUTCIBHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ

MOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOT'O OamaHca 3TUX pCaKL[I/Iﬁ

1.5

IIPOBOJUTH PACUYETHI [0 YPABHEHUIO XUMUYECKOU peakuu

ITo Temam: «HemMeTaiuiel M X coe TUHEHUS» U «MeTanabl ¥ UX COSTUHEHUS

2.1

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME W cHeun(UUECKHE XUMHUYECKHE
CBOMCTBA MPOCTBIX M CIOXKHBIX BEINECTB, IMOATBEPXKAAs OIHCAHUE
IPUMEPAMM MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHH COOTBETCTBYIOIIUX

XUMHUYCCKHUX peaKLII/Iﬁ

2.2

COCTaBIIATb ypPAaBHEHHUS peaKlUMi, TOATBEPKIAIONIUX CYIIECTBOBAHUE

TCHETHUYCCKON CBI3HU MECKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB
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IIPOrHO3UpOBAThH CBOICTBa BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHU:,
BO3MOXHOCTH TMPOTCKAHUA XUMHYCCKHUX HpeBpaHIeHI/Iﬁ B Pa3iIMYHBIX

YCIIOBUAX

24

CJIeIOBaTh MIPAaBUJIaM IOJIb30BAHUS XUMHUECKOI! ToCcy 101 1 1a00paTOPHBIM
o0opynoBaHMeM, a TakXke IpaBWwiIaM OOpalleHUs] C BelIeCTBAMH B
COOTBETCTBMM C HMHCTPYKUMSAMU IO BBINOJHEHHUIO Ja0OpPaTOPHBIX
XMUMUYECKUX OIBITOB I10 MOJIYYECHUIO U COOMPAHUIO I'a3000pa3HbIX BEIIECTB

(aMMHaKa M yTrJIeKHCIIOro Tra3a)

2.5

HPOBOAUTD PEAKIMH, MOATBEPIKAAIONINE KAYECTBEHHBINH COCTAB Pa3InYHbIX
BEIIIECTB: PACIO3HABATh OIBITHBIM MYTEM XJIOpWA-, OpPOMHJI, HOIUI,
kapOoHat, ¢ocdar, cunukar, cynbdpar, TUAPOKCUIAMOHBI, KATHOHBI
AMMOHHUSI, MOHBI H3Y4YCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOIHBIX

pacTBopax HEOPraHUYECKUX BEICCTB

Ilo Teme: «XuMUS U OKpYKAIOIIAs Cpeaar»

3.1

packpbIBaTh CMBICT OCHOBHBIX XuMudeckux moHstuid: IIJIK BemecTsa;

KOPpO3Hs METAJIJIOB

3.2

MIPUMEHSTH OCHOBHBIE OTICPAllX MBICIIUTEIHLHON NeITeTFHOCTH — aHATN3 U
CUHTE3, CpaBHEHUE, 0000IIECHIE, CUCTEMATHU3aIIUIO, BEISBICHUE TPUYMHHO-
CIIE/ICTBEHHBIX CBSI3€H — JIJIS1 M3YYCHHS CBOWCTB BEIIECTB M XMUMHYECKUX
peaKkInii; eCTECTBEHHOHAYYHBIE METONBI TIO3HAHWS — HaOJIoIeHueE,

M3MEepeHne, MOJIeTMPOBaHUE, IKCIIEPUMEHT (peabHBIN 1 MBICIICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEP)KAHUS

8 KJIACC

Kon

IIpoBepsieMblii 31eMeHT CO/IePKAHUSA

1

HepBOHa‘{aHLHLIQ XUMHUUYCCKHEC ITOHATHA

1.1

Hpez[MeT XUMHH. Pollb XUMUM B )KHU3HM YE€I0BEKA. XUMHS B CUCTEME HayK. Tena u

BCIICCTBA. du3ndeckre CBOMCTBA BCIICCTB. ArperaTHoe COCTOAHHUEC BEUICCTB

1.2

IlonsaTue o meromax IO3HAHUS B XMMHMH. YUHCTBIC BEIleCTBA U CMECH. Croco0b1

pa3aciicHuAa cMecei

1.3

ATOMEI U MOJICKYJIBI. Xumudeckue 3aeMeHThl. CHMBOJIBI XUMHYECKUX 3JIEMEHTOB.

HpOCTLIG " CJI0KHBIC BEIICCTBA. ATOMHO-MOJ’ICKy.TISIpHOG yucHHuC

1.4

Xumnueckas (opmyna. BaneHTHOCTb aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHTENbHas aToMHass macca. OTHOCUTENbHas

MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHYIECKOTO 3JIEMEHTa B COSIUHEHUN

1.5

KomnuectBo BemectBa. Mons. MondpHast Macca. B3aumMocBs3b KoinnuecTBa, Macchl U
9uciaa CTPYKTYPHBIX €AMHHI BemecTBa. Pacuérsl mo QopMynamM XHUMHUYECKHX

COEIUHEHUN

1.6

Ou3ndeckre U XUMUYECKHE SBJICHUA. XUMHUECKas peaknus 1 e€ Mpu3Haku. 3aKoH
COXpaHEHWS MacCHI BelIeCTB. XUMHUIecKue ypaBHeHu:. Kimaccnukanms XuMIaecknx

peakiuii (COeTUHEHNUS, Pa3IOKEHUS, 3aMEICHHs, OOMEHa)

1.7

XUMHUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOM MOCYJO0M, C MpaBUIaMu
paboThI B JIabopaTopuu U MpUéMaMu OOpaIlICHUs ¢ JJAOOPATOPHBIM 000PYI0BaHUEM,
M3YyYCHUE W OMUCaHHe (PU3MYECKUX CBOMCTB 0Opa3lOB HEOPTaHMYECKUX BEIIECTB,
HabOmonenne (u3nueckux (TUTaBIEHHE BOCKA, TasHHUE JIbJla, pacTHpaHHE caxapa B
CTyTIKe, KWIIEHHE W KOHACHCAIlUS BOJBI) M XHMHUYECKHX (TOpEHHE CBEYH,
MPOKAIMBAHUE MEIHON IMPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KHCIOTOW) SIBIICHUH,
HAOJIOJICHHUE U OITUCAHUE TPU3HAKOB IMPOTEKAHUS XUMHUYCCKUX PeaKIni (pa3ioKeHue
caxapa, B3aMMOJEWCTBHE CEPHOW KHCIOTHI C XJIOPHIOM Oapus, pa3joXKeHHE
ruapokcuaa menu(ll) mpu HarpeBaHWH, B3aUMOJIECHCTBHE JKejle3a C paCTBOPOM COJTH
menu(ll), wusydenwme cmocoOOB pa3felieHHs cMmecedl (C TOMOIIBI0 MAarHuTa,
(uIBTpOBaHNE, BHIMTAPUBAHKE, TUCTHIUIALINS, XpOMaTOTrpadus ), MPOBEICHIUE OUNCTKH
MOBapEeHHON CONM, HAONIOIEHWE ¥ OIMHCAHWE pPEe3yJbTaTOB IPOBEACHUS OIIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHHS MacChl, CO3[JaHHEe MOJENeld MOJIEKYI

(1apocTep KHEBBIX)

Baxwueiiue npejcTaBUTeNId HEOPraHMIECKUX BEIIECTB




2.1

Boznyx — cmech razoB. CocrtaB Bo3ayxa. Kucinopos — 31eMeHT U IpocToe BEMIeCTBO.
Haxosxnenue kucinopona B npupo/ie, GU3nveckue 1 XUMUIECKHE CBOICTBA (peakiun
ropenust). Oxcunpl. [IpumeHenne kucinopoga. CrocoObl MOJTy4eHHUs] KUCIopoda B
nabopaTopuu W MpoMBIIUIEHHOCTH. KpyroBopoT kucnmopona B mpupopae. O30H —

AIUTOTPOIHAS MOTA(DHUKAITUS KACIOpOIa

2.2

TennoBoii 3pGeKT XUMHUECKOH peakuH, TePMOXHMHUYECKHE YPaBHEHHS, IK30- U
SHJIOTEPMHUYECKUE pPEaKUUH. TOMIMBO: yroib M MeETaH. 3arpsA3HEHHE BO3IyXa,

YCHIICHHE NTApHUKOBOTO ¢ deKTa, pa3pynieHre 030HOBOTO CIIOS
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Bonopon — smeMeHT W mpoctoe BemiecTBo. HaxokieHue Bomopona B IPHPOIE,
q)HSPI‘IeCKI/Ie U XUMHUYCCKHUEC CBOfICTBa, IIPUMCHCHUE, CII0COOBI TOJIy4YCHUAA. Kucnorel u

COJI

2.4

MonsipHblil 06bEM ra30B. Pacu€Tsl 10 XUMHUYECKIM YpaBHEHUSIM

2.5

®uznyeckue cBoricTBa Bonbl. Boaa kak pactBoputens. PactBopel. HacelnieHHbIe 1
HEHACHIINICHHBIE pPAacTBOPBEL. PacTBOpMMOCTH BemecTB B Bojae. MaccoBasi JOJs
BellecTBa B pacTBOpe. XUMHUYecKHe cBoiicTBa BoJbl. OcHOBaHMA. Pojb pacTBOpoB B
npupofe M B JKU3HU ueloBeka. KpyroBopoT Boabl B MNpupoAe. 3arps3HEHHE

MNPpUPOAHBIX BO. OxpaHa " OYHCTKa MPHUPOAHBIX BOJ

2.6

Knaccudukauus Heopraundeckux coennHenuii. Oxcuapl. Kiaccudukanus okcumos:
coneoOpasyrone (OCHOBHBIE, KHCIOTHBIE, aM(OTepHBIE) W HecoyieoOpa3yromue.
Homenknatypa okcunoB. Pu3ndeckre U XUMAYECKUE CBOMCTBA OKcHI0B. [lonyueHue

OKCHJIO0B

2.7

OcnoBanus. Knaccudukanus ocHOBaHWH: MIENOYM W HEPACTBOPUMBIE OCHOBAaHUSI.
Homenknatypa ocHoBanuii. du3nuecKM€ W XUMHUYECKHUE CBOMCTBAa OCHOBAaHUM.

[Tonyuyenue ocHoBaHUM

2.8

Kucnotel. Knaccudukanmst xucnor. Homenknarypa xkucior. OPusmueckue u
XUMHUYECKHEe cBolicTBa KkucioT. Psag aktuBHoctu wmetauioB H.H. bekerona.

HOHy‘IeHHC KHUCJIOT

2.9

Comu. Homenknatypa conei. ®Pusnueckue M XUMHYECKHE CBOICTBAa COJEH.

[Tonyuenue coneit

2.10

I'eneTndeckas CBs3b MEXKAY KllacCaMH HCOPraHNYCCKUX COCI[I/IHCHI/Iﬁ

2.11

XUMUYECKUN AKCIICPUMEHT: KaueCTBEHHOE OMPEACICHHE COMCPIKaHUs KUCIOPoaa B
BO3/yXe, MMOJlyueHHEe, COOMpaHue, paclio3HaBaHUE U W3yUEHHE CBOWCTB KUCIOPOAA,
HAOII0/ICHUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM U yCIOBHSI BOSHUKHOBEHUS U
MpeKpaieHus TopeHus (moxapa), 03HAKOMIJICHHE ¢ 00pa3liaMi OKCHJIOB U ONHCAHUE
WX CBOWCTB, TIOJIy4eHNe, COOMpaHne, paclio3HaBaHUE U U3YUCHUE CBONCTB BOAOPOA
(ropenne), B3aumojeiicTBue Boaopoma ¢ okcuaoM wmeau(ll)  (Bo3MoxkHO
WCIOJb30BaHKE BUICOMATEPUANIOB), HAOMIOICHIE 00pa3IoB BEIIECTB KOJIHMYECTBOM |

MOJIb, HCCJICAOBAHHC 0cOo0eHHOCTEH PpacTBOPCHUA  BCHICCTB  C paSHH‘IHOﬁ




pacTBOPUMOCTHIO, MPUTOTOBJIEHHWE PACTBOPOB C OMPENEIEHHOW MacCOBOW JoJiel
pPacTBOPEHHOTO BEIECTBA, B3aWMOJEHCTBHE BOABI C MeETaJUIaMU (HaTpUEM W
KaJblueM) (BO3MOXKHO MCIOJIb30BaHUE BUACOMATEPUAIIOB), ONIPEeNICHNE PACTBOPOB
KHCJIOT ¥ Iello4ed ¢ TOMOIIbI0 HWHAWKATOPOB, UCCIEAOBaHHE 00Opa3IoB
HEOPTaHWYECKHUX BEIIECTB PAa3IMYHBIX KJIACCOB, HAOIIOJIEHNE M3MEHEHUS OKPACKH
WHAMKATOPOB B PacTBOpax KHUCIOT M IIENO0Yel, M3ydYeHHE B3aMMOJAEHCTBUS OKCHAA
veau(ll) ¢ pacTBOpoM CepHOM KHCIOTHI, KHUCIOT C METaJUIAMHU, PEaKIIHi
HEUTpalu3aluy, MOJyYeHHE HEPACTBOPUMBIX OCHOBAHHUW, BBITECHEHHE OJHOIO
MeTajula IpyTuM K3 PAcTBOpa COJIM, PELICHHUE SKCIEPUMEHTAJIbHBIX 3a/1ad M0 TeEME

«BaxHeiune Ki1accel HEOPraHUYECKUX COEUHEHUI

ITepuoanueckuii 3akoH u [lepuoanueckas cucreMa XuMu4eckux snemenToB [[.H.
MenneneeBa. CTpoeHue aTOMOB. XUMUYECKas CBsA3b. OKUCTUTEIHHO-

BOCCTAHOBUTCIILHBIC pCaKIIUU

3.1

[lepBble MOMBITKM KIACCH(HUKAINA XUMUYECKHX 31eMeHTOoB. [loHsATHE o Tpymmax
CXOIHBIX DJJIEMEHTOB (ILIEJNIOYHBIE M IIEOYHO3EMENbHBIE METalIbl, TaJOIEHBI,
WHEPTHBIE Tras3bl). OJIEMEHTHl, KOTOphle 0Opa3yloT aM(OTEepHbIE OKCHIBI U

THAPOKCHIIBI
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[lepuonuueckuit 3akoH. Ilepuoguueckass cuctema XuMudeckux saemeHtoB J[.H.
MenneneeBa. Koporkomeprnomnass w miauHHOmepuomHas (opmer [leprommdaeckoit
cucrembl xumuueckux anemeHTtoB .M. MengeneeBa. Ilepuoasl uU Trpymnmbl.

@U3UYECKUNA CMBICI TOPSIAKOBOIO HOMEpPA, HOMEPOB MEPUOAA U TPYNIIBI SJIEMEHTA

33

Crpoenne aromoB. CoctaB aroMmHbIX saep. M3oromsl. Onexrponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBhIX 20 XUMHUYECKHX dJIeMeHTOoB [leproandeckoit
cucteMbl JI.MI. MengaeneeBa. XapakTepUCTHKa XHMHUYECKOIO 3JEMEHTA IO €ro

nonoxenuto B [lepuoauueckoit cucreme .M. MenneneeBa

34

3aKOHOMEPHOCTH  M3MCHCHHUS  paadyca aToMOB  XMMHUYECKHX  DJIEMEHTOB,
METAIUTMYECKUX ¥ HEMETAJUIMYECKUX CBOWCTB IO TPYIIaM W TepuojaM. 3HaYeHHE
ITepuoanueckoro 3axkoHa u Ilepuoanveckoi CUCTEMbI XUMUYECKUX AJIEMEHTOB IS

pa3ButTus Hayku U nipaktuku. [J.M. MenaeneeB — yu€HbI U TpakIaHUH

3.5

Xumudeckas  CcBs3b.  KoBameHTHas  (TONsIipHAas W HEMOJSApHas)  CBS3b.

DNEKTPOOTPHUIIATENFHOCTh XUMUYECKUX DIIEMEHTOB. MIOHHAS CBS3b

3.6

Crenenp okucieHns. OKHCIUTSILHOBOCCTAHOBHTEIIBHBIC p€aKkmru. Hpoueccm

OKHCJICHMS U BOCCTaHOBJICHUS. OKUCIIUTEIM U BOCCTAHOBUTEIN

3.7

XUMUYECKHHA HKCIIEPUMEHT: N3Y4YeHHE 00pa3IoB BEIIECTB METANIOB U HEMETAJUIOB,
B3aMMOJICHCTBHE THIPOKCHUIA IIMHKA C PAaCTBOPaMH KHCIIOT U IEI04YeH, TPOBEICHNE
OMBITOB, WILTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIFHO-BOCCTAHOBUTENIBHBIX PEaKIIUN

(FOpeHI/Ie, PCaKluu pa3jIoKCHUs, COC)II/IHGHI/IH)




9 KJIACC

Kon

IIpoBepsieMblii 371eMeHT CO/IePKAHUSA

BeI.LIeCTBO " XUMHUYCCKAs pCaKIusl. HOBTOpeHI/Ie

1.1

[Tepuoguueckuil 3akoH. Ilepmoandeckasd cucTteMa XHUMHYECKUX 3ieMeHTOoB J[.U.
MengeneeBa. CTpoeHHE AaTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHHM CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB MIEPBBIX TPEX NEPUOJIOB, KAJIKS, KalbLIUs U UX COSTUHEHUN B
COOTBETCTBHH C MOJIOKEHUEM 3JIeMEHTOB B Ilepronyueckoii cucteMe U CTPOCHUEM UX

aToOMOB

1.2

CtpoeHme BEMIECTBA: BUABI XUMUYECKOH CBSI3U. THITBI KPUCTAUIMIECKUX PEMIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKOW PEIIETKM M BHJA
XUMHYeCKOW cBs3u. Kiaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKUX BEUIECTB
(MexxayHapoaHas W TPUBHAIBHAS ). XUMUYECKIE CBOWCTBA BEIIECTB, OTHOCIINUXCI K
pa3IMuHBIM  KJIacCaM  HEOPraHWYECKHX COEJAUMHEHUM, TEeHETHYeCcKas  CBS3b

HCOPraHN4YCCKUX BCUICCTB

1.3

Knaccudukanmss XUMUYECKUX PEAKIUA M0 pa3iMYHbIM IMpH3HAKaM ([0 YUCITY W
COCTaBY YYacTBYIOIIMX B PEAKIIMU BEIIECTB, 10 TEIUIOBOMY 3P QEKTY, 110 N3MEHEHHUIO
CTETEHEH OKMCIEHUs] XMMHUYECKMX D3JIEMEHTOB, MO OOpPaTUMOCTH, IO YYacTHIO
KaTanu3aTopa). JK30- U SHIOTEPMUYECKUE PEAKLUH, TEPMOXUMHUECKIE YPABHEHHUS.

[TonsiTHE O CKOPOCTH XUMHUYECKON peakuu

1.4

[lonste 006 oOpaTMMBIX M HEOOPATUMBIX XHMHUYECKUX peakuusax. llomsrue o
TOMOTEHHBIX W TETEPOTEHHBIX peakiusax. lIoHATHE O XUMHYECKOM pPaBHOBECHH.
@DaxTOopbI, BAUSIONINE HA CKOPOCTh XUMUYECKOH PEaKIMK U MOJIOKEHUE XUMHYECKOTO

paBHOBECHUA

1.5

OKHCIIMTEILHO-BOCCTAHOBUTEIBHBIC pcaKkuunu, BHCKTpOHHBIﬁ OayaHCc OKUCIUTEILHO-
BOCCTaHOBHUTEILHOM pcaKkuuu. CocraBicHue ypaBHeHI/Iﬁ OKHCJIHUTCIBHO-

BOCCTaAaHOBUTCIBbHBIX pCaKLU/Iﬁ C UCIIOJIb30BAHUEM METOAA 3JICKTPOHHOT'O OanaHca

1.6

Teopus SACKTPOTUTHUECKOM TUCCOLMALMM. JEKTPOJUTHI M HEIIEKTPOIHUTHI.
Katuonsl, anmonsl. MexaHU3M [OHUCCOLMAIMM BELIECTB C PA3NMUYHBIMU BHIAMU
xuMudeckor cBsa3u. Cremenp muccornmanuul. CHIBHBIE W Ca0ble 3JIEKTPOJUTHL.
Peaxium noHHOTO OOMEHA. Y CIIOBHUS MPOTEKAHMS PEaKIHii HOHHOTO OOMEHa, TOJTHBIC
Y COKpAIlEHHBIC HOHHBIE ypaBHEHUS peakuuid. CBONCTBa KUCIOT, OCHOBAHUN U COJIEH
B CBETE TMpPEJACTaBICHUN 00 O3IEKTPOIUTUYECKOH aucconnanuu. KadecTBeHHBIC

peakuuu Ha UoHBI. [loHsITHE O TUZIpONIM3E CoNeit

1.7

XUMHUUECKHH SKCIIEPUMEHT: 03HAKOMIICHHE C MOJICIISIMU KPUCTAITMIECKUX PEIIETOK
HEOPTaHUICCKUX BEIICCTB — METALUIOB M HEMETAIUIOB (rpaduTa U aaMasa), CIOKHBIX
BEIIECTB (XJIOpUJA HATPHs), HCCIACIOBAHHE 3aBUCHMOCTH CKOPOCTH XHUMHUYCCKOM

pCaKknumu OT BO3JICHCTBUS Pa3JInYHbIX (l)aKTOpOB; HCCJICAOBAHNC SJICKTPOIIPOBOJHOCTHU




PacTBOPOB BEIIECTB, MMPOLIEcca AUCCOIMAINN KUCIIOT, IIEI04Yei U coneil (BO3MOKHO
WCIOJb30BAaHUE BHJICOMATEPHUAIOB); IPOBEACHHE OIBITOB, WUIFOCTPUPYIOIINX
MPHU3HAKHU MTPOTEKAHUS PEeaKIMii HOHHOTO 0OMeHa (00pa3oBaHUE 0CajKa, BBIICICHUC
raza, oOpa3oBaHHE BOJbI); OINBITOB, HIUTFOCTPUPYIOMIUX MPUMEPHl OKHUCIHTEIHHO-
BOCCTAaHOBHUTENBHBIX peaknuii (TOpeHHe, peakIuu pasjOXKeHHs, COEIHHEHUs),
pacro3HaBaHUE HEOPTaHWYECKUX BEIIECTB C MOMOIIBI0 KAY€CTBEHHBIX PEaKIMil Ha

HOHBI; pCHICHUEC SKCIICPUMCHTAJILHBIX 3a1a4

Hewmeramnsr u ux COCIMHCHUS

2.1

OO6mas xapakTeprucTuka rajgoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEepHBIC
crenieHn okucieHus. CTpoeHne M (PM3WYECKHE CBOMCTBA TMPOCTHIX BEIIECTB —
TaJIoreHOB. XHWMHMYECKHE CBOWCTBA Ha TMpUMeEpe XJopa (B3aMMOJEHCTBUE C
MeTallaMH, HeMeTallaMH, IIeno4aMu). XusopoBomopon. CoisiHas KHCIIOTa,
XUMHUYECKUE CBOMCTBA, MIOIyYEHHUE, IpUMeHeHue. JlelicTBrE XJI0pa U XJIOPOBOAOPOIa

Ha OpraHnu3M 4YCJIOBCKaA. Baxxueimme XJIOpUABI 1 UX HAXOXKACHUC B IIPUPOJC

2.2

OO0mas xapakrepucTuka srmeMeHToB VIA-rpymmel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble crerneHu okucieHus. CtpoeHue W (u3MYeckhe CBOWCTBA IMPOCTHIX
BEIICCTB — KUCJIOPOAa U Cepbl. AJUIOTPONHBIE MOIU(PHUKAIIUN KUCIOPOJa U CEPHI.
Xumuyeckre cBoicTBa cepbl. CepoBOIOPO, CTpOeHHE, (U3NIECKIE U XUMHUYECKUE
cBoiicTBa. OKCHIBI cephl KaK MPECTABUTEIHN KUCIOTHBIX OKCHIOB. CepHas KHACIOTa,
(r3ugecKre W XUMAYECKHE CBOMCTBA (00mIMe Kak MpeICTaBUTENs Kiacca KUCIOT U
cnenuguueckue). XUMHUYECKHE DPEaKUuH, JeKallde B OCHOBE IMPOMBIIIICHHOTO
criocoba momydeHus cepHoil kucnotThl. [Ipumenenune. Conmu CepHOW KHCIOTHI,
KaueCTBeHHAsl peakius Ha cynb(ar-uoH. HaxoxmeHue ceppl W €€ COEAWHEHWH B
npupoae. XUMHUYECKOE 3arps3HEHUE OKPYKAIOMIEH Cpelbl COSAMHEHHUSIMH CEPBI
(KUCIIOTHBIE  JOXMAW, 3arps3HeHHEe BO3AyXa M BOAOEMOB), CIIOCOOBI  €ro

NpeaAOTBpAaIICHUA

23

OOmmiast xapakTepucTHKa 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKkTepHbIEe CTENICHN OKHCIICHUS. A30T, pacClIpOCTpaHEHUE B IPUPOAE, PU3NIECKUE U
XUMu4eckue cBoiictBa. Kpyrosopor azora B npupozne. AMMHaK, ero ¢pu3HUecKue u
XUMHNYCCKHUE CBOﬁCTBa, IMMOJIY4YCHUE U IPUMCHCHHE. Comnu AMMOHMs, UX (i)I/ISI/I‘-IeCKI/Ie u
XUMHNYECKUEC CBOP‘ICTBa, IMPUMCHECHUC. KauectBennas pCaKkiusa Ha HWOHBI AaMMOHMUS.
A3oTHas KHCIOTa, €€ monydeHue, GU3NUECKHe U XUMHUYECKHE CBOICTBa (00IIMe KaK
MpeACTaBUTENS KJlacca KUCIIOT U crienuduyeckue). Mcrnoap3oBanue HUTPATOB U CONEH
aMMOHHUSI B KadecTBE MHUHEPANbHBIX YyAOOpeHHH. XWMHUYecKoe 3arps3HeHHe
OKpYy’Karolllel cpeabl COEAUHEHUSMHU a30Ta (KUCIOTHBIE MOXKIU, 3arps3HeHHe

BO3/lyXa, TOYBHI U BOJOEMOB)

2.4

docdop, amrorponHele Mogudurauun Gocdopa, ¢uzMUECKUEe W XUMHYCCKHE
cBoiictBa. Oxcun dochopa(V) u dochopHast kuciora, GU3NIECKUE U XUMHUECKUE

CBOﬁCTBa, ITIOJTY4YCHHUC. Hcnons3oBanue (I)OC(I)aTOB B KA4YCCTBC MHUHCPAJIBbHBIX




yIoOpeHmit

2.5

OO0mas xapakTepucTuka 31eMeHTOB [VA-rpynmnsl. OcoOeHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble CTENEeHW OKHUCIICHUS. YTIIepoi, aUIOTPOIHBIE MOIU(UKAIINH,
pacmpocTpaHeHue B MpUpoje, (Pu3UdYecKue W XUMHUYECKHE CBOMCTBA. AjcopOrws.
Kpyrosopot yriepona B npupoae. OKcuapl yriaepoaa, ux GU3NIecKiue 1 XUMHYECKHE
CBOMCTBa, JCHCTBHE Ha JKHUBBIE OpPraHU3MbI, MOJYyYEHUE U NPUMEHECHHUE.
DKoJIOTHUECKHE TIPOOJIEMBbI, CBsI3aHHBIE ¢ oOKcuaoMm yriaepona(lV); rumotesa
rJ100aJIbHOTO MOTEIUICHUS KJIMMaTa; MapHUKOBBIA 3((eKT. YTonbHas KUCIoTa U e
cony, WX (QHU3MYECKHEe M XHUMHUYECKHE CBOWCTBA, IONYYCHHE W NPUMCHEHHE.
KauectBennas peakius Ha kapOoHaT-MOHEL. lcmomb3oBaHue kapOOHATOB B OBITY,

MCIUIUHE, IPOMBINIJIEHHOCTU U CEJIBCKOM XO35UCTBE

2.6

[lepBoHauanbHBle TOHATHS 00 OpPraHWYECKUX BEHIECTBAX KaK O COSAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3THJICH, alleTHIICH, dTAHOJ, TJINIEPHH, YKCYCHAs KHCIoTa). Mx
COCTaB W XHMHYECKoe cTpocHHe. [loHSATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, OesKax, yriaeBoJax — M UX POJIM B XKHU3HU YEJIOBEKa. MarepuaabHOE SIIMHCTBO

OpTraHUYCCKUX U HCOPTraHNUYCCKUX COG,Z[PIHCHI/Iﬁ

2.7

Kpemuuii, ero ¢usnyeckne m XMMUYECKHE CBOWCTBA, MOJYYCHHUE U HPUMEHEHHE.
CoenuHeHust kKpeMHuUs B pupoje. Oomue npeacraBneHus o6 okcuae kpeMuusi(IV) u
KpeMHHEBOH Kkuciore. CHIMKATBl, WX HCIOJb30BAaHHE B OBITY, MEIUIIUHE,
HpOMBIHIJIeHHOCTI/I. Ba)KHeﬁIHPIe CTpOI/ITeHBHBIe MaTepI/IaHI)I: KepaMI/IKa, CTCKIIO,
1eMeHT, 0eToH, kene300eroH. [IpoOieMbl  0E30MaCHOTO  KMCIIOJIb30BaHUS

CTPOUTCIIbHBIX MATCPHUAJIOB B HOBCCﬂHeBHOﬁ JKHU3HU

2.8

XUMHUECKHH SKCIICPUMEHT: U3yUYeHHEe 00pa3oB HEOPraHMYECKHUX BEIECTB, CBOHCTB
COJITHOW KHCJIOTBI; MPOBEACHHWE KAYECTBEHHBIX pEakUUil Ha XJIOPUA-UOHBI H
HaOJIIoleHNE NPU3HAKOB HX IPOTEKAHUS; OIBITHI, OTpakaoume (U3NUECKUEe U
XMMHYECKHE CBOWCTBA TaJIOTEHOB M WX COEAWHEHWH (BO3MOXHO HCIOJIH30BaHHE
BUIEOMATEPUANIOB); O3HAKOMJIGHHE C OOpasllaMH XJOPUAOB (TaJOreHHUIIOB);
O3HaKOMJIEHHE ¢ 00pa3lamu cepbl U €€ COeqMHEHUSIMU (BO3MOXKHO HCIOJIb30BaHHE
BUAEOMATEpUANIOB); HAOJIIOJEHUE Mpolecca OOyIIMBaHUs caxapa IOJ IeHCTBHEM
KOHIIEHTPUPOBAHHOM  CEpHOM  KHUCJIOTHI, H3YyYE€HHE XHUMHYECKHX  CBOMCTB
pa30aBIeHHON CEpHOM KUCIIOTHI, POBEICHHE KAYeCTBEHHOW PEaKIIMU Ha CyIb(paT-uoH
1 HaOJroIeHNe MpU3HaKa €€ MPOTeKaHUs1; 03HAKOMIICHHUE C (PU3UUECKUMH CBOMCTBaMH
azora, ¢ocopa U UX COCOUHEHHH (BO3MOXHO HCIIOJIb30BAaHHE BHACOMATEPUAIIOB),
obOpasmamu  a30THBIX W (GocPOpHBIX yAOOpEeHMi; TMONy4eHne, coOupaHue,
pacro3HaBaHue U M3y4YeHHE CBOWCTB aMMHaKa; MPOBEIEHUE KaYeCTBEHHBIX peakuit
Ha HMOH aMMOHHUS M QocdaT-HOH M H3YUYCHHE TMPHU3HAKOB HX MPOTEKAHMS,
B3aMMOJICHCTBIE KOHLEHTPUPOBAHHON a30THOM KHCJIOTBI C MEAbIO (BO3MOKHO
WCTIOJIb30BaHKUE BHIEOMATEPUANIOB); U3yUCHHE MOJIEIEeH KPUCTAIUIMYECKUX PEIIETOK

anMasa, rpadura, QyiuiepeHa; 03HaKOMIICHHUE C MPOLIECCOM aIcOPOIMU PACTBOPEHHBIX




BEIIECTB AKTHBHPOBAHHBIM YTIIIEM M YCTPOMCTBOM MPOTHBOras3a; IMOIydeHHe,
coOupaHue, pacrio3HaBaHHE M W3yUeHHE CBOMCTB YTJIEKHCIIOTO ra3a; MpOBEIeHHE
KaueCTBCHHBIX PEaKIMii Ha KapOOHAT- M CHJIMKAT-HOHBI MU M3YYCHHE MPU3HAKOB UX
MPOTEKAHU; 03HAKOMIIEHHUE C MTPOAYKIINEH CUIMKATHON MTPOMBIIIUIEHHOCTH; PEIIeHUE

OKCIICPUMCEHTAJIBHBIX 3ajJia4 110 TEME «BaxxHeWmme HeMeTaJIbl ¥ UX COSTUHEHUS

MeTamisl 1 uxX COCOUMHCHUA

3.1

OO01mas XapakTepUCTUKA XMMHUYECKHX JJIEMEHTOB — META/UIOB Ha OCHOBAaHUU WX
nonoxenus B [lepuoauueckoit cucreme xumuueckux snemenTos .M. Menaeneesa u
crpoeHus atomoB. CTpoeHHE METaIOB. MeTayindecKas CBs3b M MeETaJLTHIecKast

KpUCTAJUTMYECKasl peréTka. DIeKTPOXUMHYECKUAN P/l HANPSHKEHUH METaJlIoB

32

Om3uueckne W XUMHUYECKHEe CBoiicTBa MerammoB. OOMIEE CIOCOOBI TONyYEeHHUS
MetaiioB. [loHSATHE O KOPpPO3WM METANIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CIuiaBsl (CTalb, 4yTyH, JFOPATIOMUHHN, OPOH3a) U UX IPUMEHEHHE B OBITY

1 MPOMBITIINIICHHOCTHU

33

[lenouynsle MeTayuibl: TojoxkeHue B llepuonuyeckoit cucreMe XHUMHUYECKUX
aneMeHnToB J[.JMI. MeHnzaeneeBa; CTpoeHHE HX aTOMOB; HAaXO0XJIEHHUE B MPUPOJE.
dusnyeckue U XMMHUYECKHE CBOWCTBa (Ha mpuMepe HaTpus W Kamust). Oxcuisl U

TUAPOKCHUIBI HATPUA U KA. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJJIOB U UX COG)II/IHCHI/Iﬁ
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[lenouyHO3eMeNbHBIE METAJUIBI MAarHUM U KalbLUUW: mosioxkeHue B Ilepuoanueckoit
cucreme xumudeckux osnemeHtoB J[.M. MeHnaeneeBa; CTpoe€HHE HX aTOMOB;
HaxoXJeHUE B npupoje. Ou3ndecKkue U XUMUYECKUE CBOMCTBA MarHUSl U KaJIbITHS.
Baxneitmue coerHeHUs Kalblus (OKCUA, THIPOKCUI, coiiu). JKECTKOCTh BOIBI U

CHoco0bI €€ yCTpaHEeHUs

3.5

AmomMunnii: monoxxenue B Ilepuomudeckoil cucreme xumuueckux snemeHtoB .U
MeHnneneeBa; cTpoeHUE aToma; HaxokIeHue B mpupoae. duznyueckue U XUMHUYECKHUE

cBO¥icTBa amOMUHUA. AMGDOTEPHBIE CBOMCTBA OKCHIIA U THAPOKCHUIA ATFOMIHUS

3.6

Kenezo: monoxenune B llepuoauueckoid cucrteMe XuMHUecKuX snemeHtoB /[I.U.
MeHnpeneeBa; CTpoeHHE aToMa; HaXOXKACHHUE B Ipupoae. OPU3NIECKue U XUMAIECKUC
cBoiicTBa xene3a. OKcuapl, THAPOKCUABI U comu xene3a(ll) u sxenesa(lll), ux coctas,

CBOMCTBA U TMOJIYy4YCHUC

3.7

XUMUYECKUN 3KCIIEPUMEHT: O03HAKOMJICHHE ¢ 00pa3liaMH META/UIOB M CILIABOB, UX
(pU3MYECKUME CBOMCTBaMU; U3YYCHUE PE3YJIbTATOB KOPPO3UH METALIOB (BO3MOIKHO
WCIIOJIb30BaHKE BUACOMATEPHAIIOB), 0COOCHHOCTEH B3aUMOJICHCTBHS OKCHJIA KAIIBITUS
W HATpHs C BOJOW (BO3MOXKHO KCIIOJB30BAHUE BHJICOMATEPHATIOB); HCCIEIOBAHHE
CBOHMCTB JKECTKOW BOJBI, Ipollecca TOPEHHS JKele3a B Kuciaopoae (BO3MOXKHO
WCIIOJIb30BAHKUE BHJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUS KAYSCTBCHHBIX PEaKIIHIA
Ha MOHBI (MarHusi, KaJblus, aloMuHUS, nuHKA, xene3a(ll) u xemesa(lll), meau(Il);

HB.6J'H0,Z[CHI/IG 1 OIIMCAHUEC ITPOLIECCOB OKpAIIMBAHUA INIAMCHHU HOHAMU HATPpHA, KaJIUA




W Kamelusa (BO3MOXHO HWCIIONB30BAaHUE BHICOMATEPHAIOB); HCCJICIOBAaHUC
aM(pOTEPHBIX CBONCTB THIPOKCHIA ATIOMHUHHUS W THIPOKCHIA IIMHKA;, pEIICHUE

SKCIICPUMCHTAJIbHBIX 3a/ia4 110 TEME «BaknHelue MeTauibl 1 UX COSIAUHCHUS

X¥MHS A OKPY’KaroLas cpena

4.1

Hogrie Mare€pualibl U TEXHOJIOI'UH. BemecTBa u mar€pualibl B ITIOBCETHEBHOM JKH3HHU
YyelloBeKa. XuMus U 310pPOBEC. be3omacHoe MCONIB30BaHNUE BEMISCTB M XUMHYCCKHUX

peakuuii B ObITy. [lepBas HOMOIIb MPU XUMUYECKUX 05KOTaX U OTPABICHUIX

4.2

OCHOBBI 3KOJOTHYECKOW TPAMOTHOCTH. XHUMHYECKOE 3arpsi3HEHHE OKPY’Kalomen
cpeapl IIJK. Pomp xuMum B pemeHHH SKojoruueckux mpobaem. I[Ipupoxansie
WUCTOYHUKH YIJIEBOJOPOAOB (Yronb, MHPUPOAHBIA ra3, HE(Th), MNPOAYKTHl HX

nepepaboTKH, UX POIb B OBITY U IPOMBIIIIEHHOCTH

43

XuMudecKui OKCIICPUMCHT: H3YUCHHUC 06pa3u0B MaTcpuajioB (CTGKJ'IO, CIIJIaBbI

MCTAJIJIOB, ITOJIMMEPHBIC MaTepI/IaJ'ILI)




HHPOBEPSAEMBIE HA OI'D 110 XUMHWHN TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA
OCHOBHOWM OBPA3OBATEJBHOMN MPOT'PAMMBI OCHOBHOT'O OBIIIETO

OBPA30BAHUA

Kon
NpoBepPsAeMOro
TPeOOBaHUA

IIpoBepsieMble TpeOOBaHUS K MPeIMETHBIM pe3yJbTaTaM 6a30BOr0
YPOBHSI OCBOEHHSI OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOTO
o01mero oopaszopannsi Ha ocHoBe ®PT'OC

1

HpC,I[CTaBJ'IeHHCZ

1.1

0 T[I03HABAaCMOCTH SIBJICHUH TNPUPOABI, TOHHUMAaHUE OOBEKTHBHOMN
3HAYUMOCTH OCHOB XHMHYECKOM HAyKH KaK OOJIaCTH COBPEMEHHOTO
€CTeCTBO3HAHM, KOMIIOHEHTa OOIei KyJIbTypel ¥ TPaKTHIECKOi
JIEeATETHFHOCTH YEJIOBEKA B YCIIOBHSIX COBPEMEHHOTO 00IIEeCTBA; TOHUMAHUE

MECTa XUMUU CPEAN APYTUX CCTCCTBCHHBIX HAYK

1.2

O HAY4YHBIX MCTOJaX IIO3HaHHA, B TOM YHUCJIC OKCICPHUMCHTAJIbHBIX M
TCOPCTUYCCKUX METOAAX UCCICAOBAHUA BCUICCTB U U3YUYCHUA XUMHNYCCKUX
peaKuHﬁ; YMCHHEC UCIIOJIB30BATh MOJACIIN AJIA 00BICHCHUS CTPOCHU aTOMOB

1 MOJIEKYIT

1.3

0 ctepax mpodeccCHOHANBHON NESATENFHOCTH, CBS3aHHBIX C XUMHEH M
COBPEMECHHBIMU  TEXHOJIOTMSIMH, OCHOBAaHHBIMH  Ha  JOCTHXXEHHSIX
XUMHYECKOHN HAayKH, 4TO ITO3BOJIUT O6yT-IaIOH_[I/IMC$[ paccMaTrpuBaTh XUMUIO
Kak cepy cBoeil Oynymiel mpodeccCHOHAIBHON AESTENFHOCTH U CAENaTh
OCO3HAHHBIN BHIOOP XMMHHU KaK MPO(UIEHOTO MpeaMeTa MpH Mepexoe Ha

YpOBEHB CPEIHEro 00IIero 00pa3oBaHus

Brnanenue cucreMoil XMMHUYECKUX 3HAHUU U YMCHHC MPUMCHATH CUCTCMY

XUMHUYCCKHUX 3HaHPII>i, KOTOpas BKIIIOYACT:

2.1

BROXHEUIIINE XUMUYCCKUE MTOHATHSI: XUMHUUECKUIA 3JICMEHT, aTOM, MOJICKYJIa,
BEILECTBO, MPOCTOC M CIOKHOE BEHISCTBO, OJHOPOJAHAS W HEOIHOPOIHAS
CMECh, OTHOCHUTENBHBIE aTOMHAas M MOJCKYJISIPHAs MAacChl, KOJUYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAS Macca, MOJISPHBIA OOBEM, OKCHJ, KHCIIOTa,
OCHOBaHUE, COJNb (CPEIHSIA), XUMHUYCCKAs PEaKIUs, PEaKiMd COCAUHCHHS,
PeaKIMK Pa3lIOKEHHs, PEAKIMU 3aMEIICHUS, PEaklui OOMEHA, TETUIOBOI
3 QeKT peakiuu, 3K30- U SHJOTCPMUUECKHE PEaKIUK, PacTBOpP, MaccoBas
JIOJIsl XUMHUYECKOTO 3JICMEHTA B COCJAMHEHUH, MACCOBas JIOJIS M IPOLICHTHAS
KOHIICHTpAIMs BEIIECTBA B paCTBOPE, AP0 aTOMA, 3JICKTPOHHBIH CIIOH aToMa,
aTOMHas OpOWTaNb, PaJMyC aroMa, BaJCHTHOCTh, CTEMECHb OKHCIICHHS,
XMMHUYECKAasi CBSI3b, DIIEKTPOOTPUIATEIFHOCTD, TMOJSIPHAS W HEMOJISIpHAsS
KOBAJICHTHAS CBSI3b, HOHHAS CBS3b, METAJUTUYECKAS CBSI3b, KPUCTAIUINICCKAS

peméTka (aTOMHas, MOHHAs, METAJUTUYECKAsi, MOJICKYJISIpHAst), MOH, KATHOH,




AHUOH, OJJICKTPOJIUT W HEIJICKTPOJIIUT, SBJICKTPOJHUTUYECKASA ITUCCOIUAIIUS,
p€aKkuun HOHHOI'O 06MeHa, OKHUCIIUTECIIbHO-BOCCTAHOBUTCIILHBIC PCAKINU,
OKHUCJIMUTECIIb U BOCCTAHOBUTCIIb, OKHUCJICHUC U BOCCTAHOBJICHHUEC, 3JICKTPOJINUS,
XUMHUYECKOC paBHOBECHC, O6paTI/IMLI€ nu H€O6paTI/IMI>Ie pcakun, CKOpOCTb

XUMHUYECKOH peakiuu, katanuzaTtop, [IJIK, koppo3usi MeTaioB, CIijiaBbl

2.2

OCHOBOTIOJIATAIOIIAE 3aKOHBl XMMHHW: 3aKOH COXPAaHEHHS MAacChl,
nepuogudeckuii 3akod J[.MI. MenzeneeBa, 3aK0oH MOCTOSTHCTBAa COCTaBa,

3aK0H ABOTaapO
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TEOpUHU XUMHH: ATOMHO-MOJIEKYJIIpHAs Teopus, TEopHs

AIEKTPOTUTHICCKON JTUCCOITHAITAN

Brnanenue ocHOBaMHU XUMHUYECKOM rpaMOTHOCTH, BKJITFOYAIOIIIEH:

3.1

YMEHHUE MPaBUILHO HCIIONB30BAaTh U3yUCHHBIC BEIIECTBA U MaTepHaibl (B
TOM YHCJIE MUHEpalbHble yIOOPEHHs, METAIbl WU CIUIaBbl, HPOIYKTHI
nepepaboTKH MPUPOIHBIX HCTOYHHUKOB YTIIEBOAOPOOB (YT, TPUPOIHOTO
raza, HeTH) B OBITY, CEILCKOM XO035HCTBE, HA POU3BOJICTBE U TIOHMMAaHHE
3HA4YEHUs KUPOB, OENKOB, YIJIEBOAOB Ul OpPraHU3Ma YeIOBEeKa; yMEHHUE
IIPOTHO3UPOBAThH BIIMAHHUE BEIECTB U XUMHUYECKUX IPOLIECCOB HA OPraHU3M

YeJI0BeKa M OKPYKAIOIIYI0 IPUPOIHYIO CPEIy

3.2

YMCHHUE UHTCTPUPOBATE XUMHUYCCKUEC 3HAHUS CO 3HAHUAMU APYTUX y‘le6HBIX

MIPEAMETOB
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HaJIMYKME OIbITa Pa0OThl C PA3NUYHBIMH WUCTOYHHKAMH WH(POPMAIHH TI0
xuMuHn  (Hay9Hass W HAYYHO-TIONYJISIpHAs  JIUTEepaTypa, CIOBapH,

CIPAaBOYHUKH, HHTEPHET-PECYPCHI)
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yMEHHE OOBEKTHBHO OLICHHMBaTh HHGOPMALMI0 O BEIECTBAaX, HX
MIPEBpAIICHUAX U MPAKTHUECKOM MPUMEHEHUN U YMEHHE MCIOIh30BaTh €&

JJIs pCUICHUA y‘Ie6HO-1’[O3HaBaTeJ’H;HI:IX 3aga4

Brnagenve ocHOBaMH MOHSATHIHOTO ammapaTa U CHMBOJHYECKOTO S3bIKa
XUMUU Ui COCTaBJICHUS (POpMYJ HEOPraHMYECKHX BEIISCTB, YPaBHEHUI
XMUMUYECKUX Peakuuii; ocHoBaMu xuMuueckoil HomeHknatypsl (IUPAC u

TPUBHATHHOMN)

YMmeHnue oObSICHATE CBSI3b MOJIOKEHUS dlieMeHTa B [lepronnyeckoii cucteme
C YHCJIOBBIMH XapaKTePHUCTUKAMH CTPOCHHS AaTOMOB XHMHUYECKUX
3JeMeHTOB (COCTaB W 3apsa sjapa, oO0IIee YHCIO 3JIEKTPOHOB),
pacrnpesieficHUeM 3JICKTPOHOB [0 JSHEPreTUYECKHUM YPOBHSM aTOMOB

NEPBBIX TpéX nepruoaoB, Kajlvuid U KaJIbIUA

IlpencraBienne o0 NEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX

3JICMCHTOB (pa;[Hyc aToMma, BHCKTpOOTpI/ILIaTGHBHOCTB), IPpOCThIX H




CJIOKHBIX BCIICCTB OT ITOJIOKCHUS DJICMCHTOB B Hepnozmqecmﬁ CUCTEMC (B

MaJIBIX I€EpHUOAax U IJIaBHBIX Hoz[rpyrmax) 1 DJICKTPOHHOI'O CTPOCHUA aTOMa

7 YMeHne kiaccuuIpoBaTh:
7.1 XUMHYECKUE IIEMEHTHI
7.2 HEOpraHW4ecKHe BellecTBa
7.3 XUMHYECKHE PEaKIInu
8 YMeHue onpeaensiTh:
8.1 BaJICHTHOCTb U CTETICHb OKHUCIICHHSI XUMHUECKUX AJIEMEHTOB, 3apsiji NOHA
8.2 BUJ XUMUYECCKOU CBSI3U U TUI KPUCTAJUTMYECKOM CTPYKTYPBI B COCAMHCHUSX
8.3 XapakTep CPeabl B BOJAHBIX PACTBOPAX BEIICCTB (KUCIIOT, OCHOBAHUH)
8.4 OKHCIIUTEIIb U BOCCTAHOBUTEID
9 YMeHune xapakTepu30BaTh PU3MUCCKHE U XUMUYECKUE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOI, O30H, BOJOPOMI, TpaduT, aaMmas, KpeMHUH,
9.1 asot, dochop, cepa, XJI0Op, HATPHUIL, KU, MarHui, KaJbIUi, aJIFOMUHUH,
JKene30)
CJIOKHBIX BEIIECTB, B TOM YHCJE MX BOJHBIX PacTBOPOB (BOZA, aMMHMAK,
XJIOPOBOJOPOA, CEPOBOAOPOJ, OKCHIBI M TUAPOKCUABI MeTauioB [-ITA
92 rpynm, amomunus, meau (11), muaka, xxenesa (11 u I11), oxcuast yraepona (11
' u IV), kpemuns (IV), azora u hocdopa (IIl u V), cepst (IV u VI), cepaucras,
CepHasi, a30TUCTas, a30THAas, (pocopHasi, yrojibHas, KpeMHHEBas KHCIOTa U
HX COJIN)
MIPOrHO3UPOBATh U XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT
93 UX COCTaBa M CTPOCHUS, NMPUMCHCHHE BEUICCTB B 3aBUCUMOCTU OT HUX
' CBOWMCTB, BO3MOXXHOCTH IPOTEKaHUS XWMHUYECKHX MpEBpalleHuil B
Pa3TMYHBIX YCIIOBHUSX
10 YMeHHue cOCTaBIATh, MOJIEKYJIIPHBIE U MOHHBIE YPABHEHUS PEAKIIHIiA, B TOM
51 ()
10.1 peakuuii HOHHOro oOMeHa
10.2 OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX peaKInit
103 WUTIOCTPUPYIOMNX XUMHYECKHE CBOWCTBA HM3yYEHHBIX KIJIACCOB (TPYIII)
' HEOPTraHUYECKHUX BEIECTB
10.4 MTOATBEPKJAIOIINX TEHETHYECKYTO B3aMOCBSI3b MEXITy HUMHU
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YMeHune BBIYUCIIATE (IPOBOANTE PacUEThl):

OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO Macchl BELIECTB, MAaCCOBYIO

JOJK0 XUMHUYCCKOTO 3JICMCHTA B COCAMHCHNHA

11.2

MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,




11.3

KOJIMYCCTBO BCIICCTBA U €TO MACCY, 00BEM Ta30B

11.4

10 YPaBHCHHUAM XUMHNYCCKUX pCaKHI/Iﬁ 1 HAXOJUTHh KOJIUMYCCTBO BCIICCTBA,

00BEM M Maccy peareHTOB WK NPOIYKTOB PEaKIuu

12

Bnanenue (3HaHUE OCHOB):

12.1

OCHOBHBIMH METOJIaMW HAy4YHOTO IO3HaHWS (HaOIoIeHNe, W3MEpCHUE,
SKCIIEPUMEHT, MOJICIMPOBAHUE) MPU H3YUYCHUU BEUIECTB M XUMUYCCKUX
SIBJICHUH; yMeHue copMynupoBaTh NpoOJeMy W TPEIJIOKUTh MyTH e

PCHICHU

12.2

0e30MmacHoOM pa60T1>1 C XUMHUYCCKHMHU BEUICCTBAMU, XHUMHUYECKOH HOCYﬂOﬁ n

nab0opaTOPHBIM 000PYIOBAaHUEM

12.3

IpaBwiIaMu 0€30MacHOr0 OOpalleH!s] ¢ BEIECTBAMH, UCIOIb3yEMBIMH B
MOBCETHEBHOW JKWU3HUW, NpaBUJIaMH TIOBEACHHUS B IIeNAX COepekeHUs
370pOBbsI M OKpYyXKarollled MNpUpPOJAHOM Cpenbl; IOHHMaHUE Bpena
(omacHOCTH) BO3/IEHCTBHS Ha )KHUBBIE OPTraHU3MBI OTPECIEHHBIX BEIIECTB,

CII0co00B YMCHBUICHHUA U IPCAOTBPALICHUS UX BPEAHOI'O BO3JICHCTBUSA

13

Hanuane MPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA W OCYIICCTBJIICHHA

CICOAYIOIUX XUMUYCCKUX SKCIICPUMCHTOB!

13.1

M3yYeHUE W ONHCaHHEe (PU3MUECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE C
(U3NUECKUMH ¥ XUMHYECKHMH SIBICHHSMH; OMBITHI, WILTIOCTPUPYIOLIHE

OPU3HAKU NPOTCKAHUA XUMHUYCCKUX peaKuHﬁ

13.2

M3y4eHHUE CIIOCOOO0B pa3/iesIeHus cMeceit

13.3

IMMOJIY4YCHUE KUCIOpPOJa U U3YUCHHUE €TI0 CBOﬁCTB; IMOJIYy4€HUE BOAOPOaa U
N3y4YCHUC €TO CBOﬁCTB; MOJIYy4CHUC YTJICKHUCIIOrO0 Tra3a W U3Y4YCHUC €To

CBOﬁCTB; MOJIY4YCHUC aMMHAKa U U3YUCHUC €0 CBOMCTB

13.4

IIPUTOTOBJICHHE  PAacTBOPOB  C  ONPENCIEHHOM  MaccoBOM  Aojei

paCTBOpéHHOFO BC€IICCTBA

13.5

NpUMEHEHHE MHIUKATOPOB (JlakMyca, MeTWIopaHka U (eHondranenHa)

AJIg ONPCACIICHUA XapaKTepa Cpeabl B paCTBOpPAX KUCIIOT U meaoyei

13.6

HCCIIeZIOBaHWE M OMNMCAaHWE CBOICTB HEOPraHMYECKHUX BEIIECTB Pa3iHYHBIX
KJIaCcCOB; M3y4YEHHE B3aUMOJACHCTBUS KHCIOT C METaUlaMM, OKCHIaMu
METaJUIOB, PACTBOPHMBIMH W HEPAaCTBOPUMBIMU OCHOBAaHMSIMH, COJISIMHU;
IIOJIydCHUE HEPAaCTBOPHUMBIX OCHOBAHWI; BBITECHEHHWE OJHOTO MeTaija
JIPYTMM U3 pacTBOpa COJNH; HCCIeIOBaHHME aM(OTEpHBIX CBONCTB

TUAPOKCUIOB AJIIOMUHUA U TUHKA

13.7

PEHICHUEC DOKCIICPUMCHTAJIBHBIX 3adad II0 TEMaM: «OCHOBHBIE KJIACCHI

HCOPraHn4CCKUux COCI[I/IHCHI/II\/'I»; <<3JI€KTpO.HI/ITI/I‘-ICCKaH JUCCOIaIND),;




«Baxxneme HeMeTaUTBI M UX COSINHEHUAY; « BaskHeHIIIIe MeTaIbl U UX

COEINMHEHND)

13.8

XMMHYECKHE 3KCIEPHMEHTHI, WUTIOCTPUPYIOIINE MPHU3HAKH TPOTEKAHHS
peakiuii HOHHOTO 0OMEHa; KaueCTBEHHBIE PeaKIMi Ha PUCYTCTBYIOIINE B
BOJIHBIX pacTBOpax MOHBI: XJIOPUA-, OPOMUJ-, HOAUA-, CyTbdat-, pocdar-,
KapOOHAT-, CHJIMKAT-aHHOHBI, THAPOKCHI-MOHBI, KAaTHOHBI aMMOHHS,

MarHus, KaJIBIHS, ATIOMUHIS, kele3a (2+) u xkenesa (3+), menu (2+), THHKA
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YMeHue:

14.1

OpPEACTaBISATh  pe3yNbTaThl  dKCIEpUMEHTa B  (opMe  BBIBOJOB,
JOKa3aTeNbCTB, TpaduKoB W TaONWI M BBUIBIATH SMIUPUYECKHUE

3aKOHOMEPHOCTHU

14.2

YCTaHABJIMUBATL CBA3U MCXKAY PpCajlbHO Ha6J'IIO)IaeMBIMI/I XUMHUYCCKHUMU
SABJICHHUAMHA U IIpoHeCcCaMHu, MPOUCXOAAINIMMH B MAKpO- U MHKPOMHUPE,

OOBSCHATH MPUYUHBI MHOTO00Pa3usl BEIIECTB




HEPEYEHDb 3JIEMEHTOB COJAEPKAHUS, ITIPOBEPSEMBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUH

Kon

HpOBepHeMLIﬁ 3JIEMEHT COACpPKaHUuA

HepBOHaqam)Hme XUMHUYCCKHEC ITOHATHA

1.1

Uwuctele BemecTBa 1 cMecH. CIocoOBI pa3aesieHus cMecei

1.2

ATOMEI U MOJICKYJIBI. Xumudeckue 3meMeHTbl. CHMBOJIBI XHUMUYECKHUX JJICMCHTOB.

HpOCTLIe " CJIOKHBIC BEIICCTBA.

1.3

XuMu4yeckas (bopMyna. BajeHTHOCTH aTOMOB XHMMHYECKHUX 3JIeMEHTOB. CTeIeHb

OKHCJICHUA

1.4

3akoH IIOCTOAHCTBA coCTaBa BCIICCTB. OtHocuTeIbHas aTOMHas macca.
OTtHOCHUTENIbHAS MOJICKYJISIpHAss Macca. MaccoBas A0 XUMHUYCCKOIro JJICMCHTA B

COEIUHEHNH

1.5

KomnuectBo BemectBa. Moab. MomsipHass macca. MomsipHeiid  00BEM  Ta30B.

Bzaumocss3b KOJINYECTBA, MaCChl M YHCJIa CTPYKTYPHBIX €AWHUILL BEIIECTBA

1.6

du3ndeckre U XUMHUYCCKHUE SIBIICHUS. XHMHUYCCKast pcakuusa nu eé IMPpU3HAKU. 3akoH

COXpPaHEHUS MacChl BENECTB. XUMUYECKHE YPaBHEHHS

Ilepuonnueckuii 3akoH u Ilepumonuyeckass cucreMa XuMU4eckux siaeMeHToB .M.

Menneneea. CTpoeHHE aTOMOB

2.1

Ilepuonnueckuii 3akoH. Ilepuoguueckass cuctema xumudeckux siaemeHToB [I.U.
MenpneneeBa. Ilepuonpl u rpynnbl. DPUINYECKUH CMBICT MOPSIKOBOIO HOMEPA,

HOMEPOB IIE€PpHOJa U I'PYIIIbI 3JIEMEHTA

2.2

Crpoenne aroMoB. CocTaB aTOMHBIX siaep. M3oTombl. OnekTpoHbl. CTpoeHHE
AJIEKTPOHHBIX 000JI0YeK aTOMOB TepBhIX 20 XuMudeckux anemMeHToB [leproamueckoit

cucremsl /.. MenneneeBa
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3aKOHOMEpPHOCTH B W3MEHEHHWH CBOWCTB XHUMHUYECKHX JJIEMEHTOB MEPBBIX TPEX
MEepPUOIOB,  Kajus, KaibIus (paguyca aToMOB, JIEKTPOOTPHUIIATEIILHOCTH,
METAUITMYECKUX M HEMETAJUIMYECKUX CBOWCTB) U UX COCJIMHECHUN B COOTBETCTBUU C

IIOJIOKCHHUEM 3JIEMCHTOB B HepHOHquCKOﬁ CHUCTEMC U CTPOCHHUEM UX aTOMOB

Crpoenue BeliecTBa

3.1

Xumuueckast — CcBsi3b.  KoBasieHTHas — (ToyisipHAssT W HEMOJIApHAsi)  CBS3b.
DNEeKTPOOTPHUIATEIBHOCTh XUMUYECKUX 3JIeMeHTOB. MoHHas CBs3b. MeTaminueckas

CBA3b
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Tunel KpUCTATUIMUECKUX PEMIETOK (aTOMHas, MOHHAS, METAJUTHUECKasi), 3aBUCUMOCTD

CBOICTB BCIICCTBA OT THUIIA KpHCTaHHI/I‘leCKOﬁ peHIéTKH " BHJa XHUMHYECKOH CBSI3H

Baxneiimue npEaACTAaBUTCIIN HCOPIraHNMYECKNUX BEIICCTB. Hemeramnsl n nX coeIUHEHUS.




MerTajasl ¥ UX COeTUHEHUS

KJ'IaCCI/I(l)I/IKaL[I/IH nu HOMCHKJIaTypa  HCOPraHUM4YCCKHUX COGHHHCHHﬁ: OKCHI0B

(comeoOpa3yronue: OCHOBHBIC, KHUCIOTHBIE, aM(OTEpHBIC) W HECOJIeo0pa3yroIue;

* OCHOBaHMH (IEN0YH M HEPACTBOPUMBIE OCHOBAHH ); KHCIIOT (KHCIOPOACOAEpKAIINE U
0eCKHCIOpOIHBIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHEIE); COJICH (CpEeAHNX U KHCIIBIX)
4o Ou3uveckne M XMMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAIJIOB: BOJOPO.a,
' XJIopa, KACJIOpOoJa, Cephl, a30Ta, ¢pocopa, yriepoaa, KpeMHHS
O®u3nveckne U XMMHUYECKHE CBOWCTBA MPOCTHIX BEUIECTB-METAIIOB: JINTHUS, HATPHS,
4.3 KaJIusi, MarHus U KaJbLus, aTFOMUHHNS, JKene3a. DIeKTPOXUMHUUECKUHN psi HanpsKeHUH
METaJIIOB
44 ®uspveckue W XHMMHUYECKHEe CBONCTBAa BOJOPOJHBIX COEAMHEHUIl HEMETalJIOoB:
' XJIOPOBOJIOPO/Ia, CEPOBOAOPOA, aMMHUAaKa
dusuveckre 1 XMMUYECKHE CBOMCTBAa OKCHI0B HeMeTauioB: cepsl (IV, VI), azota(ll,
4.5 IV, V), dochopa(Ill, V), yrmeponma(Il, 1V), xpemuusa(IV). Iloxydenne oxcumos
HEMETaJIOB
46 Xumuueckue cBoiictBa okcuaoB: MetawioB [A—IIA rpymm, nunka, menu(Il) u sxenesza(ll,
’ III). [Tony4yeHre OKCHIOB METAILIIOB
XuMHYECKHe CBOWCTBA OCHOBaHMH M aMQOTEpHBIX THUAPOKCHIOB (Ha MpUMEpe
4.7 THIPOKCHUIIOB aJIlOMHHUS, jKene3a, IuHKa). [lomydenune ocHoBaHMH M aM(OTEPHBIX
THIIPOKCHUIOB
OOmpe XUMHYECKHE CBOWMCTBA KHMCIOT: XJIOPOBOAOPOIHOH, CEpPOBOIOPOIHOM,
43 CEepHUCTON, CEepHOW, a30THOH, (QocdopHON, KpeMHHEBO#, yrompHOH. Ocolbie
' XUMUYECKUE CBOWCTBA KOHLUEHTPUPOBAHHOW CEpHOM M a30THOM kucnor. [lomyyenue
KHCJIOT
4.9 OO6mue XxuMUIecKre CBOWCTBa cpeaHnx cone. [lomyuenue coneit
4.1 ITomyuenue, coOupaHue, paclio3HaBaHHE BOAOPOAA, KUCIOpPOJa, aMMHaKa,
0 VTJIEKHUCIIOTO Ta3a B JIA00paToOpuu
4.1 [lomyuenne ammmaka, CEpHOH W a30THOH KHCIOT B MpoMbinuieHHOCTH. OOrime
1 CIOCOOBI ITOJIyYCHHS METAIJIOB
4.1
5 I'eneTrdeckas cBsI3b MEXIy KJacCaMH HEOPTaHWYECKUX COCIMHEHUH
5 XUMHUECKHUE PEeaKlnU
Krnaccudpukanuss XUMHYECKHX pEaKUUi MO pPa3IMyHBIM MpPHU3HAKAM: [0 YHCIY U
5.1 COCTaBY y4YaCTBYIOIIMX B PEaKIHH BEUIECTB, IO TEIJIOBOMY 3P QEKTY, 10 U3MEHEHHIO
CTEIIEHEeH OKHUCIIEHUS XMMUYECKUX JIEMEHTOB
5.2

TemnoBoii 3QdexkT XUMUYECKOW peakIiH, TEPMOXUMHYECKHE YpaBHEHUS. JK30- U




SHIOTEPMHUYECKHE PeaKInU. TepMOXIMHYECKUE YPABHEHUS
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OKHCIUTETPHOBOCCTAHOBUTEbHBIE peaknud. OKUCIUTENH ¢ BOCCTAHOBUTEIH.
[poreccsr OKHCIICHUS u BOCCTaHOBJICHUSI. DNeKTPOHHBIN OamaHc

OKHCIIUTEIIFbHOBOCCTAHOBUTEILHOM pCakunu

54

Teopust >JIE€KTPOIUTHUECKON Juccormanu. KaTHOHBI, aHUOHBI. DJIEKTPOJIUTHI U

HEANEeKTpouThl. CHIIBHBIC U CIIa0bIe dTEKTPOIUTEL. CTETICHD TUCCOIHAITIH

5.5

Peakrim noaHOr0 0OMeHa. Y cJIOBHS MPOTEKaHUS peaknii HOHHOTO 0OMEHa, TIOJTHBIC U

COKpAIlEHHbIE NIOHHBIE YPAaBHEHUS PEAKLUI

XuMHSL 1 OKpYKarolias cpeaa

6.1

Bemectea wu Marcpuajibl B IMOBCEOHECBHOM JKHM3HM 4YelIOBeKa. be3zomacHoe
HCIIOJIB30BAHHUEC BCHICCTB U XHUMHYCCKUX peaKI_II/Iﬁ B na60paT0pHH n 6I>ITy. HepBaﬂ

IIOMOIIb TP XUMHUYCCKUX OXKOTI'aX U OTPaBJICHUAX

6.2

XuMU4ecKoe 3arps3HEeHHE OKPYKalollel cpenbl (KUCIOTHBIE JOXKIHW, 3arps3HEHHE
MOYBBI, BO3MyXa W BOJOEMOB), CIIOCOOBI e€ro TpemoTBpameHus [IpeaenbHas
nomyctuMas konmneHntparus Bemiects (I1JIK). Pons xuMuu B perieHnn 3K0I0THIECKUX

npoOieM. YcuneHnue napHUKoBoro 3¢ dekra, paspyiieHne 030HOBOTO CII0s

6.3

[Mpumenenue cepkl, azora, Gocdopa, yriaeposa, KpEeMHUST U UX COCTUHEHHUH B OBITY,
MeAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM Xo3dAlcTBe. IIpuMeHeHHe MeTamioB H
CIUIaBOB (CTallb, YyTyH, OIOPAIIOMUHHNA, OpoH3a) B OBITY M NPOMBILIUICHHOCTH HX
coeauHeHud. IloHsITHE O KOPpPO3MM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT

KOPpO3HHU

6.4

[IpupomHBIE UCTOYHHUKH YTIEBOIOPOIOB (YTOJb, IPUPOIHBIN Ta3, HEPTH), MPOAYKTHI

ux nepepaboTku (0EH3UH), UX POJIb B OBITY U IPOMBIIIIEHHOCTH

6.5

IlepBoHauambHBIE MOHATHS 00 OPraHIMYECKHX BEIIECTBAaX KaK O COSAWHEHHUSIX yIiepoja
(Meran, 3TaH, STWIEH, alETHICH, 3TaHOJN, TVIMICPHH, YKCycHas kuciorta). [lomstue o
OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUpaX, OCNKaxX, YINIEBOJAAX — M UX POJM B KHU3HU

YCJIOBECKa

Pacuérnr:

7.1

1o (hopMyITaM XUMUYECKIX COSIMHEHNH

7.2

Macchl (MaccoBOil) 10U pacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMUYCCKUM YPABHCHUAM




YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O INTPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JI5S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJISA

HUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET






