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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

Pabouass mporpamMma mo XMMHHM COCTaBjJ€Ha C Y4E€TOM MPOTrPaMMBbI

Bocoutanuss MBOY "COIL Ne3".

[Iporpamma peanusyeTcssi C UCHOIb30BaHHEM 00OopymoBaHus llentpa
o0pa30oBaHUsl E€CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKON HamnpaBlIeHHOCTEH
"Touka pocra".

[Iporpamma mo Xumuu Oa€T TPEACTaBICHHE O LENAX, OOIIeH cTpareruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUXCS CpPEICTBAMHU y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4ueCTBECHHbIC XapaKTePUCTUKU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Tporiecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuMXxcsi, OMNpPEAeNSseT BO3MOXXHOCTU TMpeaMera s
peanuzainuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa30BaTEIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPeOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3YUYEHUSs MPEeMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4e0HOTO co/IepKaHusl.

3HaHWE XUMHUHM CIY>KUT OCHOBOU Jjisi (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUpPA, BAKHYIO
posib WrparoT (GopMUpyeMble XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHHIIX
SHEPrUu U 00 DBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUSA |
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYyHKIITMOHATIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBINIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOydJarommMxcsi, HABBIKOB WX CAMOCTOSITENHHOW  Y4EOHOW JIESITEIBHOCTH,



AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMHUT CO CIHEeHM(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOITUXCS;

criocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSAM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHBbIC HamMpaBIICHUS B OOYYCHHH XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJIEpKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTHPOBAHHBIM OTPa)KEHHEM 0a30BOM HAYKW XMUMHUHU Ha OINpeeIEHHOM dTare eé
pa3BUTHA.

Kypc xuMuu Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATUM XWUMHUU, OCHOB
HEOPraHUYECKOW XUMHMM M HEKOTOPBIX OTACIbHBIX 3HAUYUMBIX IOHSATUU
OpTraHUYEeCKON XUMHUH.

CtpykTypa coaepskaHusi MPOrpaMMbl IO XUMHH C(POpMHUpOBaHA Ha OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojepkaHue CKIAIbIBAETCS U3 CHUCTEMBbI
TIOHSATHI 0 XUMHYECKOM DJIEMEHTE M BEISCTBE M CUCTEMbBI IOHITHUH O XMMHYCCKOMN
peakiuu. OO0e OTH CHCTEMBbl CTPYKTYPHO OpPraHW30BaHbBI IO TPUHIIMITY
MOCJICIOBAaTEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUUECKHUX MPEIACTABICHUN
Pa3HOT0 YPOBHSI:

— a@TOMHO-MOJICKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [Tepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TIPEACTaBIICHHH 00 JJICKTPOJMTHYCCKON JTUCCOIIMAIIMM BEIISCTB B
pacTBopax.

TeopeTudyeckue 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX (haKTOB, Pa3BHUBAIOTCS MOCICAOBATEIBLHO OT OJHOTO
YPOBHSI K JPyromy, BBITIONHSS (GYHKIUA OOBSICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMHUUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MHpY,
«buonorus. 5—7 knacce» U «PuU3KKa. 7 KJIaccy.



[Ipy wW3yyeHMH XUMHH MPOUCXOAUT (OpMUpOBaHHE 3HAHUH OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESATEIbHOCTH 4YeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHUHM CHUCTEMBl XHUMHUECKHUX
3HAHUN — BaXHEHHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX IOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HayKd, B
OpUOOIIEHUM K HAyYHbIM METOJaM I[IO3HAHWS TPU U3YYCHUH BEIIECTB M
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBaMHU B
IIOBCEHEBHOM KU3HU.

[Ipu M3ydeHUU XMMUU HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa3OBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LIEJU, KaK:

— (opmMupoBaHHE HMHTEIUIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbBHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM JKU3HU;

—  HampaBJICHHOCTb OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIICHUE
OoOy4JarommMxcss K CaMOCTOSATEIbHOM IO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne YCI0BUM, CITIOCOOCTBYIONTUX MPHOOPETEHUIO 00yJarOIIMHUCS
OMbITa PAa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMS U CAMOINO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUYEHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPY’KAIOIIEro MUpa, MCIOJIb3ysl 3HAHWUS M OMbIT, MOJYyYCHHBIC MPU H3YYCHUU
XUMUHU, TPUMCHATh WX TMPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIE€ATEIBHOCTH;

— ¢opMmupoBaHHEe y OOy4YaOMMXCA TYMAaHUCTHYECKUX OTHOIICHUA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JESITEIIBHOCTH B IEJSIX
COXPaHEHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEU IPUPOIHOU CPEBIL;

— pa3BUTHE MOTHBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo(duiis U HANpaBICHHOCTH NabHEUIIEro
oOy4eHus.



OO1iee YMCIO 4YacoB, OTBEACHHBIX IS H3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00I1IeTO 00pa3oBaHus, cocTaBiisgeT 136 yacoB: B 8 kiacce — 68 gacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAax MO3HAHWS B XUMHH. UMCThIE BEIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKkOH TIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAsh aTroMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KomnuecTtBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacCchl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMHYECKHX COCTUHEHHI.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKOW IMOCY0M, MpaBUIaMH paboThl B Jabopartopun u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTICEHWE W KOHJEHCAIUS BOJBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XMMUYECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3jioXeHHe THAPOKCUAA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3eNieHHs CMEecei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOJGHWE W  OMNHCAHWE  PEe3yJbTaTOB  MPOBEACHUSA  OIbBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BenlecTBo. HaxoxxaeHuwe kuciaopojga B mpupoje, (usnueckue M XUMHYECKUE
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TemnoBoit 3hdekT XUMHUECKOW peakluud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpllieHHBIE M HEHACBIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupo/i€ U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranumdeckux coenuHenuit. Oxcuapl. Knaccuduxarus
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XMMHUYECKUE CBOWCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

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

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOMCTB KHUCJIOPOJa, HAOII0JCHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB Bogoponaa (ropeHme), B3amMozeicTBre Bomopoaa ¢ okcugoMm memu (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAJLIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeiictBus okcuga menu (I1) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTAIIBHBIX 3a/ad MO0 TeMme «BakHellune Kiacchl HEOPraHWYeCKUX
COEIMHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE M IEJI0YHO3EMEIbHbIE METaJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIIMHHONEpUOAHAs  (OPMBI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB 10 IPYIIIAM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IPpaKIaHUH.

Xumuyeckass cBA3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccuukanus, TMepUoJUYHOCTh, HaOII0/ICHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3NYECKUE BETUYMHBI, €IUHHIIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XMMHYeCKast peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA W HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B Ilepuoanueckoit
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKuX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEMJIOBOMY 3(QeKTy, IMo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakuusix. [loHaTHe 0 rOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMMA BEIIECTB C PA3JHMYHBIMU BUJAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHUII W coliel B CBET€ TMPEACTABICHUNA 00 DIEKTPOIUTHUECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPIaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3MOXKHO  MCIIOJIB30BAaHME BHJIEO MaTepUaioB), IMPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklUuu pPas3oKEeHUsI, COCIMHEHUs), PAaCcClO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHas KucioTa, XUMUYECKHE CBOMCTBA, IMOJyYEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HaXOXKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOaOpO, CTpoeHue, (U3NUecKue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3Mueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMYYEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTETICHN OKHCICHHS. A30T, pacpOCTPAaHEHHE B MPHUPOJIE,
busnyeckue u xumMuueckue cBoiictsa. KpyroBopor azora B npupojie. AMMHUAK, €T0
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kilacca KHUCIOT W CHEIU(PUUIECKHE).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKAIoIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, GU3NUECKHE M XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTCIICHH  OKHUCJICHHWSA.  YTJIEpOA,  aJUIOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHE. DKOJOTUYECKHE MPOOJEMbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX pu3nueckue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYabHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKUA YTIIEBOAOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, HeDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojgax — U uX
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCITMHCHUU.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpejcTaBlieHus 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHUIACOMATEPUATIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUAITIOB), 00pa3liaMu a30THBIX U (HOcHOPHBIX yAO0OpEHUH, MOIyUYeHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3aMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BAaHUE BUJICOMATEPHUAIIOB), V3y4ECHUE MOJIeIen
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, paclo3HABAHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl WM W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM NPOMBIIUIEHHOCTH, PELUIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MeTasuibl 1 X COCAUHEHMS

OO6m1as xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTajuioB. MeTajindeckasi CBsi3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKass  pemi€Tka.  DIEKTPOXUMUYECKUH  pAll
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTambl: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUABl HATpusi M Kanusg. [IpruMeHeHHe IIEeNOYHbIX METAUIOB M HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3ndyeckre 1 XUMUYECKUE CBONCTBA MarHus
U Kanpuuda. Baxseimue coeauHeHUs Kaiblusg (OKCHUI, TUIPOKCHUA, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMUYECKHE CBOMCTBA aTtOMUHMS. AMGPOTEPHBIE CBOMCTBA OKCHIA W THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJblIU U HATpUs C BOJOW (BO3MOXKHO WCIIOJIB30BAHUE BHJICOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllecCa TOPEHUS KeJe3a B KUCIOPOJIe
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbllUs, aJlOMUHUS, [MHKA, Keje3a
(1) u xene3a (1), mexu (11), HaOMrOMEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3aj1a4 10 TeMe «Baxueimue
METAJUIBI U UX COSTUHCHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM XW3HM YeEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momMorib mpu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKawlehd cpeabl (MpeaeiabHas I0ImyCcTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumMeHm:

H3y4deHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnuie ceasu



Peanuzanus MeXnpeaMETHBIX CBA3€d MPU M3YYEHUM XUMHUH B 9 Kiacce
OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIMX €eCTeCTBEHHO-HAYYHBIX
MOHSITUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMH JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TMOHSATHS: HAy4YHBINH (DakT, rumoTes3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, IMepUOIUIHOCTb, HaAOIIOCHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHUE, MOJICb, SBJICHUE, TAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®u3uka: marepusi, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH],
M30TONBI, PATUOAKTUBHOCTh, MOJEKYJIA, JJIEKTPUYECKUN 3apsji, IPOBOIHHKH,
MOJTYTIPOBOJHUKH, JTUAJICKTPUKH, (POTOIIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, a3, paCTBOP, PACTBOPUMOCTh, KPUCTATUINUECKAS
pemeTka, CruiaBbl, (PU3NUYECKUE BEIUYUHBI, CAMHUIBI U3MEPEHMS, KOCMUYECKOE
MIPOCTPAHCTBO, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocuHTes, npixanue, Ouocdepa, dKOCHCTEMa, MHHEPATbHBIC
yn00peHus, MUKPOAJIEMEHThI, MAaKpOAJIEMEHTHI, ITUTAaTEIbLHbIC BEIISCTRA.

['eorpadms: armocdepa, rumpochepa, MUHEpaAIbl, TOPHBIE IOPO/IHI,
MOJIE3HBIE UCKONIAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE = pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEHUE OIbITA ICSITETbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI0 OOIEeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEpHOU HH(OpMaimei o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTU MW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIUBUyaIbHON TPAEKTOPUU MPOJAOHKEHUS 00pa3oBaHus ¢ YUYETOM JTUUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAMUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
mpaBuiI 0€30MaCHOTO MOBEICHUS TTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYAIIUSX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTMYECKOW  KyJIbTYPhl, OCO3HAHHUS TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYMMBIC JIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpEeIMETax W MO3BOJISIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYILECTBICHUIO Y4eOHOU
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMU TIOHSTHIMH), UCIIOJIB30BAThH
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBA3U MEXKIY OOBEKTaMH H3Yy4CHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX MPECTABICHUN BBISBIISITH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABJIICHHBIE BOIPOCHl B KAaue€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOJoJaTh 3a XOJOM IMpoIllecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WU WHTEPHPETUPOBATH HWH(OOpPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHSTh pa3iuyHble METOAbl M 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIIOJIb30BaTh MW AHAJIM3MPOBaTh B IIpoliecce Y4YEOHOW U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHHE OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUS 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WIM) JIUCKYCCHHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; [eNaTh MPE3CHTAIHIO
pe3yabTaTOB BBIMOTHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABAaTEIbHOM M HMCCIIEJIOBATENBCKON  JEATENBHOCTH TPU  PEHICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uIuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATEJbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBISATh MM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSIX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIOJIb30BaTh U AaHAJTM3UPOBATh KOHTEKCTHI, IPe/jlaraéMble B yCIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJEp)KaHUsl, YCTAaHOBJIEHHOTO MaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA4, OCHOBAHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMHUUYECKasi peakius, Kiaccuukanus peakuuid: peaxiuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIMu 3aMElICHUs, pPEeakiuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHASA U HEMOJSIpHAs KOBAJICHTHAS CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHMKY JUISI COCTaBJCHHS (Hopmys
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmyiiaM, BHJ XHUMHYSCKOW CBS3M (KOBaJe€HTHAas HM HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHHUS MacChl BEHIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX BJIEMEHTOB (COCTaB M 3apsij sapa, 001iee YUCio dJIEKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHME CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
pPa3IMYHbBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYKO MAacChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MIPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON EATEIIBHOCTH — aHaJU3
U CHHTE3, CpaBHEHHE, 0000IleHHe, CHUCTEMaTU3alnI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJII M3Yy4YCHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJECIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TPUTOTOBIICHUIO
pacTBOPOB C OMNPEICIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, heHondTaaenH, METHIOPAHK U JPYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMMUYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTUOH, aHHUOH, IIPOCTOE BEIIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTanu3aTrop, XWMHUYECKOE€ paBHOBecHe, OOpaTuMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUIMYecKasi), KpHUCTAIMYECKass pemETKa, KOPpPO3Hs METAaJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, TMPEAeNbHO JOMyCTUMAs
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHUYECKYI0 CHUMBOJHMKY [UIsl COCTaBlieHUS (opMyl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OIPENENSTh BaJIEHTHOCTh U CTEIIEHb OKUCIICHUS] XHMUYECKUX 2JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
ONnpeAenéHHOMY KJIACCy COEIMHEHUW 1o (opmyjiaM, BHA XUMHUYECKON
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA] MOHA MO0 XMMHUYECKOH (popmyre, XapakTep Cpelsl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MennaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
TabnuuyHyo (opmy lleproanueckoil cucTeMbl XMMHUECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMUA  XApAaKTEPUCTUKAMU  CTPOEHUSI  aTOMOB  XUMHUYECKUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COEIMHEHHUU B
npenaesiax MajlbIX MEPUOIOB U TJIABHBIX MOJATPYIIl C YUYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 M3MEHEHHUIO CTENECHEW OKHUCIICHUs
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUUECKHE XUMHUYECKHE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOATBEpPXAasi OINHUCAHUE
NpUMEPAMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOUIUX
XMMHUYECKUX PEaKLN;

COCTABJISITH  YPaBHEHUS AJEKTPOJUTUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYITHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHIA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJISIPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (opmyie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paTOpHBIM  O0OpYyJIOBaHUEM, a TakKe IMpaBWia OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uonua-, kapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICTUTEIBHON NEATCIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJII0ICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, IKCIEPUMEHT (peajbHbId U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

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

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIIOXHBIE BENIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BanreHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
HeeTRATO P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allus 3HAHUU
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia Bubmmorexa LIOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 u HI;HaCI,I peHHLIz aCTBOPBI MH;CCOBEUI bubmorera [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KJIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocof(SLII) 101 )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06001IeHre U CUCTEMaTH3alisl 3HAHHH
m H https://m.edsoo.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIaCChl HCOPTaHUUECKHX bubmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbie TOMBITKY KIAaCCHPUKAITUT
51 XAMHYECKHX dJIeMEHTOB. IloHsITHE O bubmorexa [JOK
) https://m.edso00.ru/00ad9ffa
Tpynmnax CXOIHBIX dJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmorera [JOK
pHoa https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
bu6 OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMOB 3J5ieMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PeszepBHbIil ypok. O60011ICHIE 1
58 CI/ICTEM&TI/BZP usi 3HaHI/II>'IHl / bubmmorexa [OK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 o teme
59 «CtpoeHue aroma. XUMUYECKAsL CBSA3b bubmmorexa [OK
P y ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnunorexa [JOK
60
XUMHYECKHX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
1 n
6 OFHA XUMHHCCKaT CBAD https://m.edsoo.ru/00adac34
62 KoBaneHnTHas nosnsipHas XuMHUYECKast bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenossspHas XuMu4eckas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCITCHUS bubnmuotexa [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
1
66 OKHCIIMTEIIN U BOCCTAHOBUTEIIH htts://m.edsoo.ru/00adb076
PesepBHelil ypok. O000IICHHE 1
P P ?l bubnmoreka [JOK
67 CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe 1
https://m.edso00.ru/00ad9ch2
«CtpoeHre aroma. XUMUYECKas CBS3bY
68 PezepBHblit ypok. O600meHne u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»

5 Knaccugukarus XuMruaeckux 1 bubnnorexka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuiabHbIEe U ci1a0bie buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LHOK
p uﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 TTousTie o runponze coien bubmmorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIINI bubmmorexa LOK
p A HHAATHA. https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmorexa HOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnunorexa [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoil JJ0IM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOJTYyYEHUE U bubmorexa OK
O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK
. v 13X https://m.edso00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATIbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHYECKUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
p https://m.eds00.ru/00ae080a
[IpakTuueckast padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnmnorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HeMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HanpsHKEHUH METAIIIIOB

https://m.edso0.ru/00ae1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa LHOK
P PeaRHIH, https://m.eds00.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meramer https://m.edsoo.ru/00ael4b?2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
2 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKoCTh BOABI 1 METOOEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMIAPOKCHU/IBI U COJIU JKEJe3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O06o0011eHNEe U cUCTeMaTU3aIHs
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COEZMHEHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPYXKAaroIle cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHWYCCKUC ITOHATHA)

11

1.2

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHSATHUH: arowm,
MOJIEKYyJIa, XUMMYECKHH 3JE€MEHT, IPOCTOe BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAsA), BaJCHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJIIpHas Macca, KOJINYECTBO
BEIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas [0S XHMUYECKOIO
3JIEMEHTa B COEJMHEHUHU, MOJSPHBIH 00BEM, XMMHUYECKas peakuus,
KJacCU(pUKaLMg  peaKklHil:  peakuud  COEAMHEHUS,  pPEaKIHH
pa3IOKEHUs,, PEAaKUMU 3aMEeLIeHMs, peakuuu oOMeHa, 3K30- U
SHAOTEPMUYECKUE PEAKIUU, TEIIoBOW 3 (EKT peakiuu, pacTBOp,

MaccCoBasd 40Jd BEIUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpC

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKUX MOHATUU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

HCIIOJIb30BATh XUMHYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUSA (I)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCcChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

1.6

OIpCaAcCIIATD BaJICHTHOCTb aTOMOB OJICMCHTOB B 6HHapHBIX
COCOAUMHCHUAX
KHaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBYy

YYacCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEIIOBOMY 3P EKTY)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYKO MAaccChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1Mo (opmyre

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

NPUMEHSTh €CTECTBCHHOHAYYHBIC METOJbI TIO3HAHUSI — HAOIIOJICHHE,
U3MEpPEHUe,  MOJCIIMPOBAHME,  OKCIEPUMEHT  (peallbHBI |
MBICJICHHBIN )

[To Teme: «BaxkHeine npeacTaBUTEIN HEOPTaHUIECKUX BEIIECTBY

paCKpeiBaTb CMBICII OCHOBHBIX XHMHYCCKHX TTOHSATHH: OKCH I,

KHUCJI0Ta, OCHOBaHUEC, COJIb

2.2

OIpCACIIATh INPUHAMJICIKHOCTb BCHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

COCIMHEHUH 1o Gopmyam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUIM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
1abopaTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHUSMH IO BBINOJHEHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), HMPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATh U MPOBOAUTH XMMUYECKUE SIKCIIEPUMEHTHI 110
pAaclO3HAaBAHUIO PACTBOPOB IIEJIIOYEH U KHUCJIOT C IOMOIIBIO
WHIUKATOPOB (JakMyc, (eHondTaner, METUIOPAHK U IPYTHE)
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON peakinu

ITo Teme: «llepmogmueckuin 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHTtoB J[. M. MenpaeneeBa. CtpoeHHne aTOMOB.
Xumnueckasi cBa3b. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUM
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX MOHSTHH: SApO aToma,
ANIEKTPOHHBIA CIIOM aTroma, aTOMHas OpOWTalb, paguyc aTroma,

XUMHUYCCKasd CBA3b, IOJIApHAass W HCIOJApHAasd KOBAJCHTHAA CBA3b,




3.2

3.3

ANEKTPOOTPULATEIBHOCTh, HOHHAs CBA3b, HOH, KAaTHOH, AaHHWOH,

CTETNeHb OKUCIICHUS

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI

OMKCHIBATh U XapakTepu3oBaTh TaOnuuHyto Gopmy Ilepuonnyeckoii
CHUCTEMbl XHMHYECKUX DJJIEMEHTOB: pa3jIMuyaTh TIOHATHUS «TJIaBHAs

noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIble» U «OOJIBIIIHEY Cpuoabl

3.4

3.5

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOICTB
XUMHUYCCKHUX DJJIEMCHTOB OT UX IIOJIOXKCHHSA B HepHOI[I/I‘ICCKOﬁ

CHCTCMC

COOTHOCUTHb  0003HAu€HHUs, KOTOpble HUMEKTCSI B  Tabnuue
«Ileppoguueckass  cucrema  XuUMHYeckux  anementos  J[.M.
MenneneeBa» C YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMMHUYECKUX 3JEMEHTOB (COCTaB M 3apsi s1pa, ofllee Yucio

AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KJIACC

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCOAUMHCHUAX

ONpCACIIAITL BUJ XHUMHYECKOH CBS3U (KOBaJIeHTHaSI u I/IOHHaH) B

HCOPTaHNYCCKUX COCIUHCHUAX

Kon
NpoBepPsAEMOro
pe3yJjbTara

1

11

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemiecTBO U XUMHUYECKas peakuusa»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX [IOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJIUTHYECKAs AUCCOIHAIIMS,
peakIMy MOHHOrOo OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTHMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCIIUTETD,
BOCCTAHOBUTEJNIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas CBs3b  (KOBAIEGHTHas, HWOHHafi,

MeTaJlJIM4ecKasi), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh




XUMHUYECKON peakiuu

1.2

1.3

14

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYECKUX HOHATUH U
IPUMEHSATh 3T IOHATHUS NPU ONMCAHUY BELECTB U UX IPEBpALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJIOYEH M COJIEH, IIOJIHBIE M COKPAIEHHBIC YPaBHEHUs DPEaKLUH
MOHHOT0 0OMeHa

pacCKpeiBaTb CYHIHOCTH OKHCIIMTCIBHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

IIo Temam: «HemeTtamnsl M uX coeguHEHUS» U «MeTaniabl U HUX

COCAUHCHUA

2.1

2.2

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CIICHU(PHUECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXk/Aas ONHCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
1ab0opaTOpHBEIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
1ab0PaTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYYEHUI0 W COOWMpaHHIO

ra3o00pa3HbIX BEILECTB (aMMMAaKa U YTIIEKHUCIIOro ra3a)

2.5

3.1

IOPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEIIECTB: PACMO3HABATH ONBITHBIM IYTEM XJIOPHUI-,
Opomuza, wuomupa, Kapbonar, ¢ocdar, cunmkar, cyiabgar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIME B BOJHBIX paCTBOpax HEOPraHUUECKUX BEILIECTB
ITo Teme: «XUMHSI U OKpY:KArOIIasl CPENA»

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MMOHSATHUH: HI[K

BCIICCTBA,; KOPPO3Ud METAJIIIOB

3.2

IPUMCHATE OCHOBHBIC OIICpaluu MBICITUTEIIBHOM JCATCIIBHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNE, CHCTeMaTU3alUIo,
BBISIBIICHHE IPUYMHHO-CIIEACTBEHHBIX CBS3€H — IS HM3Yy4eHHUS
CBOﬁCTB BCHICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTeCTBeHHOHay‘IHBIe
METO/ABI IO3HAHHSA — HAOIIOJICHHWE, W3MEPEHHE, MOJEIHpPOBAHHE,

9KCIIEPUMEHT (peajbHbI U MBICICHHbIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHSATHUS

[Ipenver xumuu. Ponb XUMuM B JKU3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BCIICCTB

IlonsTHE O MeTOAax MO3HAHUSA B XMMUM. UHCTHIEC BEIIECTBA U CMECH. Crioco051

pa3aeneHus cmecen

1.3

1.4

ATOMBI W© MOJICKYIJIBI. Xumuueckue dieMeHThbl. CHMBOJIBI  XUMHYECKHX

JJICMCHTOB. HpOCTbIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]U{pHOC YUYCHHUC

XuMuueckas (1)OpMy.]'Ia. BanieHTHOCTE ATOMOB XMMHMYECKHX 3JEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OTHOCHTEILHAS aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 107151 XUMHYECKOTO DJIEMEHTa

B COCTUHEHUH

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢dopmynam

XUMHYECKHX COCIUHEHUM

dusnueckue U XUMMUYECKUE SBICHUA. XUMHUYECKAs peakuus U €€ MPU3HAKHU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XUMHUUecKue ypaBHeHus. Kinaccudukanus

XUMHUYCCKUX peaKLII/Iﬁ (CO@I[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XUMHUECKUH KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYI0M, C paBUIIaMU
paboTel B JabopaTopur W TpuUéMaMH OOpalieHus ¢ J1abopaTOPHBIM
0o0OpyJIOBaHUEM, HU3YyUYE€HHE U OINUCaHHE (HU3UUECKUX CBOMCTB 00pasloB
HEOPraHWYECKUX BEHIECTB, HaOmoJeHne (u3ndecknx (IUIaBIieHHE BOCKa,
TasHHUE JIbJIa, paCTUpPaHUE caxapa B CTYNKE, KUIIEHUE U KOHJAEHCAIHUs BOJBI) U
XUMHYECKHX  (TOpeHHe CBeuYd, [pOKaJMBaHWE METHOW  MPOBOJIOKH,
B3aUMOJICIICTBUE MeNa C KHUCIOTOW) SBJICHUHM, HAOMIONEHHWE M ONHCAaHUE
NPU3HAKOB TPOTEKaHWS XHUMHUYECKHX peakuui (pa3jiokeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTHI C XJOpUIOM Oapusi, pa3ioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE XKelle3a C pacCTBOPOM

conu meu(ll), n3yuenue cnocoOoOB pazencHus cMeceil (C TOMOIIbI0 MarHUTa,




2.1

2.2

2.3

¢wibTpOBaHMEe, BBHINAPUBAHKE, IUCTHIUIALUSA, Xpomarorpadus), NpoBeIeHUE
OYHCTKH TTOBAapEHHOW COJIM, HAOJIOICHHUE M OTMCAHNE PE3YIIbTAaTOB IPOBEACHHS
OIIBITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEINeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxnelime npecTaBUTeNIn HEOPraHMYECKUX BEIECTB

Boznyx — cmech razoB. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT u mpocrtoe
BemecTBo. HaxokaeHwe kuciaopoja B mpupoje, GU3NUIECKHe U XUMUYECKHE
cBorictBa (peakumu ropenus). Oxcunbl. I[Ipumenenue kuciopoga. CrocoObl
NOJYYEeHUsI KHUCIOpoJa B JIaOOpaTOpUH U MPOMBIIUICHHOCTH. Kpyrosopor

Kuciopoja B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

TennoBoit 3 hekT XUMUIECKON peaKuu, TEPMOXUMHUECKHUE YPaBHEHHS, IK30-
U DHJIO0TEPMUYECKHE peaknu. TOIIMBO: Yyroib U MeTaH. 3arpsi3HEHUE BO3lyXa,
yCHUJIEHUE MAapHUKOBOTO 3(pekTa, pa3pylieHrne 030HOBOTO CIIOs

Bonopon — anemeHT u mpocroe BemiectBo. HaxokaeHue Bomopona B MPUPOJE,
dbu3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IMOTyYEHHS.

Kucnore! 1 conn

2.4

MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YpPaBHEHUSIM

2.5

2.6

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacplleHHbIE 1 HEHACBILIECHHBIE PaCTBOPBI. PacTBOPUMOCTE BEIECTB B BOJE.
MaccoBass nons BemecrBa B pacTBOpe. XHUMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NMpupoOAE M B KU3HM 4denoBeka. Kpyrosopor
BO/ABI B TIpuUpoJe. 3arps3HeHHe NpUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmueckux coequHeHuil. Oxcuapl. Krnaccugukanus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHUCIOTHbIE, amMQoTepHble) U
HeconeoOpasyrone. Homenknarypa oxcuaoB. Pusndeckue M XUMHUECKUE

CBOICTBa OKCHAOB. [loryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoOBaHUM: WIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHUN. PU3NYECKUE U XUMUYECKUE CBOMCTBA

ocHoBaHMH. [TonyueHne ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnor. dusmnueckue u
XUMHYECKHE CBOMCTBA KHCIOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.

HOJIy‘ICHI/IC KHUCIIOT

Comu. Homenknarypa conei. @u3znyeckue M XUMHUUYECKUE CBOMCTBA COJEH.

[Tonyuenue coneit




2.10

I'enernueckas cBs3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COG,HI/IHGHI/Iﬁ

211

3.1

3.2

3.3

XUMHUYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  OIPEIEICHUE  COACpKAHUsA
KHUCTIOpOJia B BO3/yXe, MOJIyueHUE, cOOHpaHue, pacro3HaBaHUE U HU3yUYCHHE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MpEKpallleHus: TopeHus (moxkapa), 03HaKOMIICHUE C
o0pa3llaMu OKCHJOB W OIMCaHME HUX CBOWCTB, TNOIy4eHHe, coOupaHue,
pacro3HaBaHHE U H3Y4Y€HHE CBOMCTB BOAOpOJa (TOpeHue), B3aUMOJEHCTBUE
Bozopojaa ¢ okcugom Meau(ll) (Bo3MOXKHO HUCTIOIB30BAHKE BUIEOMATEPUAIIOB),
HaOmo/ieHue 00pa3loB BEHIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHUE
OCOOEHHOCTEl pacTBOPEHHS BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
NPUTOTOBJIEHUE PACTBOPOB C OMNPEAECIEHHON MACCOBOW JIOJIEH PACTBOPEHHOTO
BEIIECTBA, B3aMMOJEUCTBUE BOJbl C MeTaJyIaMd (HaTpUeM U KaJlbIHEM)
(BO3MOXHO HCHOJb30BaHUE BUICOMATEPHUATIOB), OIpPEIEICHHE PaCTBOPOB
KUCJIOT U IIEJOYEeH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB pPa3IUYHBIX KJIACCOB, HAONIOJACHHE W3MEHEHUS
OKpaCKM HHJIHMKAaTOpPOB B pPAcTBOPAaX KHUCIOT M IIEJIOYEH, H3ydeHue
B3aumozeiicTeus okcuaa meau(ll) ¢ pacTBopoMm cepHON KHCIOTBI, KUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3allii, I1I0JIy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTaula JAPYTMM M3 pacTBopa COJIM, pELICHHE
AKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHeime Kiacchl HEOPraHUYECKHX

COEIMHEHUI»

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

[lepBble TOMBITKKA KIACCH(PUKAIMU XHUMUYECKUX »dJeMeHTOB. [loHsatue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IEIOYHBbIE W MIEIOYHO3EMETIbHbIE METalIbl,
TaJOrTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT amMdOTepHBIC

OKCHUIBI U TUAPOKCHUIBI

ITepuoanueckuii 3akoH. [lepruonnueckas cucteMa XUMUYECKUX 3jieMeHTOB /.M.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOHAS (hopMbI
Ilepuoauueckoir cucrtembl XuMHuueckux anemeHTtoB J[[.M. MeHnneneesa.
Ilepuonpl u rpynmsl. PU3NYECKUI CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa v rpymuiibl 3JICMCHTA

CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. H3oTomsl. 3HeKTp0HBI. CTpOCHI/IC

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBBIX 20 XUMHYECKMX DJIEMCHTOB




3.4

3.5

IIepuomgnueckoit cucremel .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOTO

3JIEMEHTa 1O ero nojoxkeHuto B [lepuoguueckoii cucreme [[.11. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyINaM M TEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB ISl pa3BUTHA Hayku U npakTuku. .M. MenneneeB — y4€HbIA U

I'pa)XKaaHHUH

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIPHAs)  CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKknuu. HpOII@CCI)I

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH 3KCIIEPUMEHT: M3y4YeHHE OO0pa3loB BELIECTB METaUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
1IeJI0YEH, MPOBEIECHNE OIBITOB, MIUIFOCTPUPYIOIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKuuu pa3jIOKCHUA, COGI[I/IHCHI/ISI)

9 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

BemectBo 1 xummnueckas peakuus. [ToBropenue

11

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMu4ecKux snemeHToB JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalblUsi H HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM dJeMeHTOB B llepuoamnueckon

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CrpoeHne BellecTBa: BHJAbl XUMHYECKOM CBS3U. THUNBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH
U BUJa XUMUYecKol cBsizu. Knaccudukanus 1 HOMEHKIATypa HEOpPraHUYECKHX
BeUIeCTB (MEXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHE CBOWMCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCAUHEHUH,

IrCHECTUYCCKAA CBA3b HCOPTAaHNYCCKUX BECIICCTB

13

Krnaccudukanys XuMu4eckuxX peakiuid Mo pa3auuHbIM IpU3HaKaM (10 YUCTY U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIIOBOMY 3(hdekTy, Mo

N3MCHCHMIO CTCIICHEH OKHCICHHUS XUMHUUYECKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




14

[0 YYacTUIO KaTaau3aropa). OK30- M  JHIOTEPMHUYECKHE  peakluy,

TEPMOXUMHNYCCKUEC YPaBHCHU. ITonsarue o CKOpPOCTH XHUMHYCCKOH pC€aKknuun

Ilonsatue 00 06paTI/IMI)IX u H606paTI/IMBIX XUMHYCCKUX PCAKIUAX. IlousTue o
TOMOT'CHHBIX M I'€TCPOrCHHBIX PCAKIUAX. IlonsTHe 0 XUMHUYECKOM PaBHOBCCHUU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOM p€akuuu MW I10JIO0KCHUEC

XUMHYCCKOTI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIMHA C MUCIOJIb30BAaHUEM METOJa

QJICKTPOHHOI'O OanaHca

Teopus 37E€KTPOIUTUUECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Katunonsl, annonsl. MexaHu3m JUCCOLMAIIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SIEKTPOJIUTHI.
Peaknum moHHOrO OOMEHA. YCIIOBHS MPOTEKAHHS pPEaKIUidi MOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE HWOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHCIOT,
OCHOBaHMH M COJIEM B CBETE€ NPEACTABICHHN 00 3JIEKTPOJUTUYECKON

AucCconnuanuu. KauecTtBeHHBIE p€aKiuuu Ha HOHBI. ITonstue o TuapoJIn3eC coJiei

XUMUYECKUI HKCIIEPUMEHT: O3HAKOMIJIEHHE C MOJENSAMHU KPHUCTAJUIMYECKUX
PEIIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEUIECTB (XJIOpuIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peaknuuu OT BO3ACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIEAOBAHUE  DJEKTPONPOBOJHOCTH  pPacTBOPOB  BEIIECTB,  IIpolecca
JUCCOLMALMM  KUCIIOT, Ienoded u  conedl  (BO3MOXKHO MCIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIOCTPUPYIOUIUX MPU3HAKU
MPOTEKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHHE BOJbl); OINbBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEaKLuil (FOpeHue, peakiu pas3iioKeHUs, COeINHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C OMOIIbIO KAaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4
HemeTamis! ¥ UX COeIUHEHUS

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKME CBOICTBA Ha IpUMeEpe XJjopa
(B3auMoielicTBUE C MeTallylaMH, HEMeTajulaMu, Iiefodyamu). XJIOpOBOJIOPOA.

ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. JleiictBue




2.2

XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M YeJoBeKa. BaxkHenmume XJIOpUIbl U UX

HaXOXICHUC B IIPpUPOAC

O6mas xapaktepuctuka diemMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTeneHn okuciaeHus. CTpoeHue u (hU3MUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOJUPHUKAINN
KHCJIOpOAa U cepbl. XMMHUYECKHe CBoWcTBa cepbl. CepoBOIOPOJ, CTpPOCHHE,
¢dusnveckne W XUMHYECKHE CBOMCTBA. OKCHIBI Cepbl KaK IpPEACTAaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NIECKUE U XUMHYECKHE CBONCTBA
(oOmue Kak mpecTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHYECKUE
peakiuy, JeKalme B OCHOBE MPOMBIILICHHOTO croco0a IMOydeHHsI CepHOU
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAs peaklus Ha
cynbgar-uoH. HaxoxkmeHue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUYECKOES
3arpsi3HCHUE OKPYKAIOIICH CPelIbl COCAMHEHUSIMH CEepbl (KHCIOTHBIC TOMKIH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

2.3

OOmast xapaktepuctuka syeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, pacIpoCTpaHEHUE B IIPUPOJIE,
¢usnveckne U XUMUIeCKne cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHAK,
ero (u3M4ecKkue M XMMHUYECKHE CBOMCTBA, ModydyeHue U npumeHeHue. Coau
aMMOHUA, nux (i)I/I?)I/I‘IeCKI/IC n XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHHUC.
KauecTBeHHas peakuusi Ha MOHBI aMMOHHUA. A30THasl KUCJIOTa, €€ IOJy4EHHE,
¢buzmveckue W XUMHUYECKHE CBOMCTBa (0OIIME Kak MPEeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY’Karolei
Cpeabl COEMHEHUSMH a30Ta (KHCIOTHBIE TOKAM, 3arpsi3HEHNE BO3yXa, MOYBbI

1 BOJIOEMOB)

2.4

docdop, amnorponHsle Mogudukanuu Gocdopa, puzndeckue U XUMHUYECKUE
ceorictBa. Oxcupa dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHe CBOWCTBa, mosyueHue. Vcnonb3zoBaHue ¢ochaToB B KayecTBe

MUHEPAJIBHBIX YI0OpEeHH

2.5

Obmas xapaktepuctuka syeMeHToB IVA-rpymnmbl. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOJ, aUIOTPOIIHBIE
Moau(UKaAIMK, pPAacpOCTpaHEHHE B MNpupoae, (U3MUEeCKHe M XUMHYECKHE
cBoiicTBa. Ancop6buus. Kpyrosopot yriaepona B npupoae. OKcuasl yriepona,
nux (1)H31/I‘—I€CKI/IG U XUMHNYECKHEC CBOI\/’ICTBa, )ICfICTBI/IG Ha JXHUBBIC OpPraHU3MBbI,

MOJIYYCHHUC U ITPUMCHCHHC. DKOJIOTHYECKHUE HpOGJIGMLI, CBsA3aHHBIC C OKCHIOM




yraepona(lV); rumore3a rno0anbHOTO MOTEIUICHUS KIWMaTa; MapHUKOBBIHA
sddexr. YronpHas KUCIOTa U €€ COJM, UX (PU3NYECKUE U XUMHUYECKHE
CBOWCTBa, TONy4YeHHEe W TpuMeHeHue. KauecTBeHHas peakius Ha KapOoHAaT-
nonsl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEIULIMHE, IPOMBIIUIEHHOCTH U

CEJILCKOM XO3AMCTBE

2.6

2.7

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEILIECTBAX KAaK O COECIMHEHUSX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTWIEeH, 3TaHoJ, TIJHULEpPHH, YKCyCHas
kuciora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BaXHBIX BEILECTBAX: XMpaX, Oelkax, yriaeBoJaXx — M HX POJIM B HKU3HU
yejnoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX UM HEOPraHMYECKUX

COETUHEHUN

Kpemuuii, ero ¢usnyeckue © XHUMHUYECKHE CBOWCTBA, TNOJYYCHHUE U
npuMmenenne. CoenuHeHusT KpeMHHS B mpupoze. OOmme mpencraBieHus 00
okcuzae kpemuusi(1V) u kpemuueBoii kucinote. CUIUKATHI, UX UCHOJIB30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITBHBIC MaTEPHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, eye300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30OBAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI{HGBHOf/’I KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3Yy4eHHE O00pa3loB HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUA-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)Karollue
¢u3nyeckue U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pasliaMu XJIOPUJOB
(rayloreHNI0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
o0yrJIMBaHUs caxapa MoJl ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3yuyeHHe XMMUYECKUX CBOMCTB pa30aBI€HHOW CEpHOM KHCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyab(ar-uoH U HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), O00pa3lamu
a30THBIX U GochHOpHBIX yIOOpPEHUH; MOTydYeHre, coOOMpaHue, paclo3HaBaHUe U
M3Y4YEHHE CBOICTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX pEaKIHi Ha HOH
aMmmMoHus W ¢ocdar-uOH U U3YUYCHHE TPU3HAKOB UX TPOTEKAHWS,
B3aMMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
UCIIOJIb30BAaHNE BHJEOMATEPHANIOB); HM3YYEHHUE MOJEIEN KPUCTAIUIMUECKUX
pemiérok anmasa, rpaduta, ¢yuiepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM




MPOTHBOra3a; MOJy4YeHHE, cOOMpaHMEe, PACMO3HABAHWE U H3Y4YEHUE CBOWCTB
YIJIEKUCIIOro Tra3a; MpOBEJCHME KayeCTBEHHBIX peakluil Ha KapOoHaT- U
CWJIMKAaT-HOHbl M M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKIUEH CHIMKATHOM NPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTaIbHbIX

3a71a4 110 TeMe «BakKHeNIIe HEMETAJIBI U UX COSTUHEHUS))

MeTtanisl ¥ uxX COCAUHCHU A

3.1

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMuueckux oanementoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIIOB. MeTalinyeckas CBsi3b U
METAUIMYECKas KpUCTAIMYECKas pelI€TKa.  IDJIEKTPOXUMHYECKHU  psif

HaIpsHKEHNUH METaJUIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. OO0Imue crocoObl MOITy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. Criassl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy W IIPOMBIINIJICHHOCTH

[[lenounsle MeTayuibl: nosnoxeHue B llepuonuyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.M. MeneneeBa; CTpoeHHE UX aTOMOB; HAaXO0XJEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHJIbI U
TUAPOKCUABI HaTpus M Kanusd. [IpuMeHeHHMe INENOYHBIX METAUIOB U HX

COE€IUHEHUN

3.4

IIlemouHo3eMeNbHBICE  METaJIbl MarHuii W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3iueMeHToB /.M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHWEe B npupoje. PU3MYeCKUe U XUMHUYECKHE CBOMCTBA
MarHusi M Kanplus. Baxueiimme coeanHeHus Kanblus (OKCHUI, THIPOKCHU],

conu). KEcTKoCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmoMUHMIL: TIONOXkEHUE B llepruoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aToMa; HaxoXAeHUE B mpupoae. dusmueckue u
XUMHYECKHE CBOMCTBA aMFOMUHMS. AM(OTEPHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJTFOMHUHHA

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMeHToB JI.1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXKJIECHHE B mpupoje. Pu3nMdeckue u
XUMHYECKHE CBOMCTBa jkene3a. Okcuawl, THApoKcHabl U conu skene3a(ll) u

xene3a(lll), mx coctas, cBOMCTBA U TTOTyYEHUE

3.7

XUMUYEeCKUH SKCIICPUMCHT. O3HAKOMJICHUEC C 06p33HaMI/I METAJJIOB M CIIJIaBOB,

X (U3NYECKUMHU CBOMCTBAMH; H3YyU€HHE PpE3YJIbTaTOB KOPPO3UU METAJIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHICTBUSl OKCHJAa KaJblud W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB); HMCCIICIOBAHUE CBOWCTB MKECTKOW BOJBI;
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJIEOMATEPHAIOB); MTPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEAKIIUN HA HMOHBI
(Marams, Kanbhus, amomuads, nuHka, skenesa(ll) u xemesa(lll), memu(ll);
HaOJII0/ICHNE U OMKMCAaHUE MPOIECCOB OKpAIIMBAHKS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblug ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMAaTEpHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
LIMHKA; pelIeHNE HKCIIEPUMEHTAIIbHBIX 3a]a4 110 TeMe «BakHelue MeTauibl U

nX COCANHCHMU

XHMHMS ¥ OKpYXaromas cpeaa

4.1

4.2

HoBble maTepuansl u TexHosnoruu. BeliectBa n marepuanbl B MTOBCEIHEBHOU
JKW3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucoiab30BaHUE BEIECTB U
XUMHYCCKHX peakiuii B ObITy. [lepBas momois Mpu XUMHYECKHX OXKOTax M

OTPABJICHHUAX

OCHOBBI ~ 3KOJIOTMYECKON  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxkatomen cpeasl [1IK. Pons xumMun B perieHuu KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroiib, MPUPOIHBIA Ta3, HedTh),

MPOAYKTHI UX MEepepabOTKH, UX POJIb B OBITY M MIPOMBIIINIEHHOCTH

4.3

XUMUYECKUU OKCIICPUMCHT: U3YUYCHUC 06pa3u013 MaTepuajioB (CTCKHO, CIIJIaBbI

METaJJIOB, MOJIMMEPHBIE MaTepUaJIbl)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 TIO3HABAEMOCTH SBICHHWHA NPUPOJAbI, NOHUMAaHHUE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMUMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCETOJAaX IIO3HAHHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX HMCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHC HCIIOJIBb30BAaTh MOACIN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3AHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKCHHSIX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYYAIOMIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON AeSITENEHOCTU
U ceNaTh OCO3HAaHHBIM BBIOOP XMMMU Kak HpPOQUIBHOIO MpeaMeTa

MIPH MIEPEX0/I€ HAa YPOBEHb CPEHETO 00Iero 00pa3oBaHus

Bnanenne cucreMod XHMHUYECKHX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XUMHWYECKHUE TIOHATHSA: XUMHYECKUH OJICMEHT, aToM,
MOJIEKYJIa, BELIECTBO, MPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOpPOJHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIIpHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHsis), XUMHUYECKas
peaKkuys, peakuuu COEOUHEHHUS, PEAKIMHU Pa3JIOKEHMs, pEeaKuu
3aMellleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 5K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBas IO XMUMHUYECKOIO
AIIEMEHTa B COEMHEHUH, MacCOBasl JIOJIS U MPOLEHTHAs KOHUEHTpaIUs

BCIICCTBA B paCTBOPC, AAPO aToMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XMMHUECKasi CBA3b, AIEKTPOOTPUIIATEIBHOCTD, TTOJISIPHAs ¥ HETOJIsIpHast
KOBAJICHTHAas  CBSI3b, MOHHAS  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUIMYECKass pemérka (aTroMHas, WOHHAs, MeTaIMYecKas,
MOJIEKYJISIpHasi), MOH, KaTHOH, aHHOH, DJIEKTPOJIUT M HEDJICKTPOJIHUT,
ANIEKTPOJIUTUYECKAsT ~ JIUCCOLMAIMS, pEaKIH HOHHOTO OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIE ~ PEAaKUUH,  OKHCIUTENIb |
BOCCTQHOBHTENb, OKHCICHHE M  BOCCTAHOBICHHE, OJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIe peakKluy,
CKOPOCTh XHMMHYECKOH peakimu, karammzatop, I[IJK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUH: 3aKOH COXpPAaHCHUS MACCHhI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUM  XHUMHHM: aTOMHO-MOJIEKYJIIpHAss ~ Teopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Aucconrannmn
Bnangenue ocHoBamMu XHUMHYECKON I'paMOTHOCTH, BKJIIO‘laIOHIeﬁi

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIEC BEIIECTBA H MAaTEPHAIIBI
(B TOM yHCIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
IPOAYKTHl TEepepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yras,, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3sHCTBe, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHEe ITPOrHO3UPOBATh BIMSHUE BEIECTB
U XUMHYECKHX IIPOIIECCOB HA OPTaHU3M YEJIIOBEKA M OKPY)KAIOIIYIO
HPUPOJIHYIO CpEy

YMEHUE HMHTErpUpoBaTh XMMHUYECKHE 3HAHHUS CO 3HAHUAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa paboThl C Pa3IMYHBIMU MCTOYHHMKAMM WH(OpMaLUu
N0 XUMHM (Hay4dHas M Hay4yHO-TIOMYJSIpHas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPALICHUAX u NPaKTUICCKOM MPUMCHCHUU n YMCHHC

HCIIOJb30BaTh €€ JJId pCIICHUA y‘—Ie6HO-HO3HaBaTeJ'IBHI)IX 3aaa4

BJ'IaJIeHI/Ie OCHOBaMH TOHSITHMHOTO arrmapara M CHMBOJIMYECKOT'O

A3bIKa XMMUH JUISI COCTaBJICHUsI (HOPMYJT HEOPTraHWYECKHX BEILECTB,




YpaBHEHUN  XMMMYECKUX  pEaKkLMi; OCHOBAMU  XMMHYECKOU
HomeHkatypsl (IUPAC u TpuBHanbHOIN)

VYMmeHne OOBICHATL CBS3b MHOJIOKEHHUS DJIEMEHTA B HepHOﬂquCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB

5 XHMHUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIGKTPOHOB), PACHpPEIEICHUEM DJIIEKTPOHOB TIO JHEPreTHYECKUM
YPOBHSIM aTOMOB IIE€PBBIX TPEX NEPHOIOB, KA U KaJIbIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHYECKHUX DJIEMEHTOB (palyC aToma, 3JIEKTPOOTPUIATEIBHOCTD),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJIEMEHTOB B
[lepuoauueckoit cucremMe (B MalbIX MEpPUOAAX U TIJIABHBIX
MOJArPYMIAax) U 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMmenne knaccuuuupoBarh:
7.1 XUMHYECKHE DJICMCHTEI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaAKIINI
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh W CTENICHb OKHUCJICHHUS XUMHYECKUX JJIEMEHTOB, 3apsil
' HOHa
8.2 BUJ XUMHYECKOH CBS3M W THUN KPUCTAIUTMUECKOH CTPYKTYphl B
' COCTMHCHUSX
8.3 XapakTep cpebl B BOJHBIX pPacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID
9 YMeHne xapakTepru3oBath (GU3HMUECKUe U XUMUYECKUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,
9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpui, Kajaud, Mar"ui,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIAPOKCHIBI
9.9 metaioB |-lIA rpynm, amromunus, menu (l), nunka, xeneza (Il u
' I11), oxcuasl yraepoaa (Il u 1V), kpemuus (1V), azota u gocdopa (111
u V), cepet (IV u VI), ceprucras, cepHas, azoTtucras, a3zoTHas,
dbocdopHas, yroipHas, KpeMHHEBasI KHCJIOTA U UX COJIH)
9.3 IIPOTHO3MPOBaTh M  XapaKTepu30BaThb CBOICTBAa  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUSA, IMPUMCHCHHUC BCHICCTB B
3aBUCUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTEKAHUA XUMHUYCCKHUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHUs pEaKLui, B

10 _
TOM YHUCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHi
10.3 WUTIOCTPUPYIOIIMX XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIacCOB
' (rpymm) HEOpraHU4YEeCKUX BELIECTB
10.4 MOJATBEPKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO DJIEMEHTA B COSIMHCHHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM Ira30oB
114 [0 YpaBHEHHUSIM XHMHUYECKUX pEaKIUil M HaXOAUTh KOJIUYECTBO
' BEIIeCTBa, 00BEM M MacCy peareHTOB WIH MTPOYKTOB PEAKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TOo3HaHuUA  (HaOIrOleHue,
191 U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPH U3yYECHUH BEIIECTB U
' XUMHUYECKHX SIBJICHUW; YyMeHUEe CchOpMyIHpoBaTh MpodieMy U
MPEJIOKUTH MYTH €€ PEeIICHUs
122 Oe3omacHOil pabOThl ¢ XMMHUYECKHMHU BEIIECTBAMH, XUMHYECKOU
' MOCY/I0# ¥ J1a0OpaTOpPHBIM 000PYIOBAHHEM
MpaBUIaMu O€30MacCHOTO OOpaIeHus C BEIECTBAMH, HCTIOIb3yEeMbIMU
B MOBCEHEBHOM JKU3HH, MPAaBUIAMH MTOBEICHUS B LENSIX cOepeKeHuUs
123 37I0pOBbSl U OKPYXKAIOWIEW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI Ha JKHUBBIE OPTraHU3MBI OMPEENEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIAOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hannuue npakTHYeCKWX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBICHUS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 W3YyYEHHE U OnMHucaHue (HU3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/ISI/I‘ICCKI/IMPI n XUMHUYCCKUMH SIBJICHUSIMH, OIIBITHI,




WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUN

13.2

U3y4eHHe CIIOCO00B pas/ieeH s cMecel

13.3

NOJYy4eHHE KHUCIOPOAA M M3Y4YEHHE €ro CBOWCTB; IOJIy4EHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYYEHHME YIJIEKHCIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIY4YCHHUEC aMMHAaKa U U3YUCHUC CT'O CBOMCTB

13.4

135

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeH

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHHE WH/INKaTOPOB (;1akmyca, METUJIOpaHka U
¢denondTanenHa) I ONPENETICHUS XapaKTepa Cpelbl B PacTBOPAX

KHCJIOT U menoqeﬁ

WCCIICZIOBAHUE U  OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3YyYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJIIMH; TOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUU;
BBITECHEHHE OJIHOIO MeTajljla JpyrdM W3  pacTBOpa  COJIHU;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNUYCCKUX COGHHHCHHﬁ)); ((QHGKTpOHI/ITI/I‘leCKaSI
JUCCOLIM AL, «BakHelmmme HEMETaUIbI U HUX COCOAUHCHUA,

«Baxkneiiie MeTalJIbl U UX COSANHECHUS

XUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO0 OOMeHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cyibdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaiabIlHs, aTFOMHHHUS,

xenesa (2+) u xenes3a (3+), menu (2+), nuHKA

14

VYMmenue:

141

14.2

NPpEACTaBIATL PE3YJIIbTATBI SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJIbLHO Ha6J'IIO)IaeMBIMI/I XUMHUYCCKUMH
SABJICHUSAMHA H IMPOLECCaAaMH, IPOUCXOAAINIUMA B MaKpO- 1 MUKPOMUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3Usl BEILIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHWHU

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 [TepBoHayanbHbIE XUMUYECKUE TTOHATHS
11 Uucrele BemecTBa U cMech. CIocoObl pa3esieHus: cMecei
12 ATOMBI M MOJEKYyJIbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHUMHUYECKUX
' 351eMeHTOB. [IpocThie U C0XKHbIE BELIECTBA.
13 Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX J1eMeHTOB. CTeneHb
' OKHCJIEHHUS
3aKOH TIOCTOSHCTBAa cocTaBa BemiecTB. OTHoOcUTEIbHAs AaTOMHas Macca.
14 OTtHOcHUTENBbHAS MOJIEKYJIsIpHas Macca. MaccoBas J0Jsl XMMUUYECKOIO 3JIEMEHTa
B COCJIMHEHUU
L5 KomuuectBo BemectBa. Moinb. Mousipaas macca. Mousipabiii 00bEM  Ta30B.
' B3anMocBsI3b KOJIMUECTBA, MAacChl U YUCIIA CTPYKTYPHBIX €MHUI] BELIECTBA
16 dusnuecKkue U XUMHUUYECKHE SIBICHUSA. XUMHUECKas peakuus U e€ MpPU3HAKH.
' 3aKOH COXpaHEHMsI MAcChl BEIIECTB. XMMHYECKUE YPaBHEHNUS
5 [Tepuognueckuit 3akoH u Ilepuommdeckas cucremMa XUMHUYECKHX DIIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. lleproanueckas cucreMa XUMUYECKHUX 3J1eMeHTOB J[.11.
2.1 MenneneeBa. Ilepuoas! u rpynnbsl. @U3NYECKUN CMBICI MOPSAKOBOIO HOMEpA,
HOMEPOB MEepHO/ia U TPYIIIbI JIEMEHTA
Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexTpoHsl. CTpoeHue
2.2 JJIEKTPOHHBIX  000JI04eK aTOMOB TMepBbIX 20 XHMMHYECKHX 3JEMEHTOB
[Tepnonnueckoii cucremst .M. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMUYECKUX DJIEMEHTOB MEPBBIX TPEX
NEpPUOAOB, Kanus, Kaiublus (paguyca aTOMOB, JJIEKTPOOTPHULIATEIBHOCTH,
2.3 METAJIMYECKUX W HEMETAJUIMYEeCKUX CBOMCTB) M WX COEJUHEHHH B
COOTBETCTBUM C TIOJIOKEHHWEM 3iIeMeHTOB B Ilepuoguueckoil cucreme u
CTPOEHHEM UX aTOMOB
3 CrpoeHue BeniecTBa
Xumnueckass cBs3b. KoBaneHTHass (MOnspHass W HEMOJSIPHAsi)  CBA3b.
3.1 ONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  oHHas  cBs3b.

Meranauueckas cBSI3b




3.2

Tunel KpUCTAIMYECKUX PEIIETOK (aTOMHas, WOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKH M BHUIA

XAMHUYECKON CBA3U

4.1

4.2

Baxuelimme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel U ux

COCAMHCHUS. MeTtamisl 1 uX COCAUHECHUA

Knaccugukanuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTEepHBIC) u
HecosieoOpa3yrolye; OCHOBaHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOJCOAepKalMe ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX)

duznyeckne W XMMHYSCKHE CBOMCTBaA IMPOCTBIX  BCHICCTB-HECMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOa, Cephl, a30Ta, hocdopa, yriiepona, KpeMHUS

4.3

4.4

duznyueckrie W XMMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJJIOB: JIUTHA,
HaTpu:A, Kajiud, Marovusd W KaJlbOWsdA, aJJlOMHUHUA, JKCIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/H\/JI

paa HaHpH)KeHI/Iﬁ MCTAlJI0B

duszndeckrue U XMMHYECKUE CBOMCTBA BOAOPOIHBIX COGI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHUE CBOWCTBA OKCHAOB HemetaiwioB: cepel (IV, VI),
asora(ll, 1V, V), docdopa(lll, V), yriepona(ll, 1V), xpemuus(1V). TTonyuenune

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MetamwioB IA-IIIA rpymn, munka, mequ(ll) u

xenesa(ll, 111). [Toay4enne oKCHUI0B METAILIOB

XUMHUECKUE CBOMCTBA OCHOBaHUHN M aM(OTEpHBIX TMIPOKCHIOB (Ha mpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3a, UuHKa). [lomyueHue ocHoBaHuil U
aM(OTEPHBIX THIPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpHHUCTOM, CcepHOU, a30THOU, (hochopHOU, KpeMHUEBOH, yroipbHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOW M a30THOM KHCIIOT.

[Tonyuyenue kucior
OO6ume xumMuyeckre cBoicTBa cpenux coneil. [lomyuenue comneit

HOJ'IyLICHI/IC, COGI/IpaHI/IC, pacio3HaBaHue BOJOpOA4d, KHUCIOpOJAd, aMMHaAKa,

YTIIEKHCIIOTO Ta3a B 1JabopaTopuu
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[ToryueHne amMMuaka, CepHOW M a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. O01Iue

CHOCOOBI OJTYYCHUS METAJIIOB




4.12

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGHI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMHUYeCKuX peakuuid MO pa3IMyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAaKLMU BELIECTB, IO TemIoBoMy 3¢¢ekTy, 1Mo

W3MEHCHHIO CTEIICHEH OKHCICHUSI XUMUYECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoil 3¢ hexT XMMUYECKON peaKkIiuy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-
Y DHIOTEpPMUYECKHUE peakunu. TepMOXUMUYECKUE YPAaBHEHHUS
OKHCIUTEIIBHOBOCCTAHOBUTEINIBHBIE peakiMU. OKHUCIUTENH U BOCCTAaHOBUTEIU.
[Ipomieccbl  OKMCIIEHUST W BOCCTAHOBIIGHHs.  OJEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHOBOCCTAHOBUTEIbHON PEAKLIUU

Teopus anexTponutuyeckoi auccorranuy. KatuoHsl, aHMOHBL. DJIEKTPOJIUTHL U
HE3JIEKTPOIUThl. CHIIbHBIE U ci1a0ble 3JeKTPoIuThl. CTeNeHb AUCCOLUAIN

Peakuiuu mOHHOTO obMeHa. YciaoBHS IMPOTCKAaHUA peaKHI/Iﬁ HMOHHOTI'O O6M€Ha,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYXKarolas cpena

6.1

BemectBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YelOBeKa. besomacHoe
UCIOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBaﬂ MmoMompb MMpru XUMHYCCKUX OKOTaX U OTPABJIICHHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYKAIMIeH cpenbl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPeAOTBPALICHUS
[Ipenenvnas nonmyctumas koHueHtpauus BemiectB (ITJAK). Ponp xumuum B
pPELICHUH HKOJOTMYeCKHMX TNpolsieM. YcCuileHue MapHUKOBOTrO 3¢dexTa,

pa3pyiieHrue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUSI U UX COEIMHEHUH B
ObITYy, MEIWLIMHE, TMPOMBIIIEHHOCTH M CEJIbCKOM Xo3siicTBe. [IpuMeHeHue
METAJUIOB M CIUIAaBOB (CTallb, YYT'YH, IIOPAIOMHUHMNA, OpoH3a) B OBITY U
IIPOMBIIIIEHHOCTH UX coeAuHeHul. [oHsTHe 0 KOppo3un METaljIoB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3HHU

[IpupoaHble UCTOYHUKM YTIIIEBOAOPOAOB (Yroib, MNPUPOJIHBIA Tra3, He(PTh),

MIPOJIYKTHI MX TepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

6.5

HepBOHa‘-IaJ'IBHBIe MOHATHS 00 OpPraHn4cCKrX BCIICCTBaX KAaK O COCAMHCHUAX
yriepoaa (MCTaH, OTaH, 3TUJICH, AlICTUJICH, 3TAHOJI, TTIMICPUH, YKCYCHAA KI/ICJ'IOTa).
IloHATHE 0 OMOIOTMYSCKHU BasKHBIX BCHICCTBAX: XHpaX, 6em<ax, Yrj€Boaax — U Uux

POJIA B ) KU3HU YCTIOBCKA




PacuéTnr:

7.1 1o (opMyaaM XUMHYECKHX COSAMHEHHM
7.2 Macchl (MaccoBOii) JOJIM PAaCTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XMMUYECKUM yPaBHEHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus. 8 knace/I"abpuensu O.C., Octpoymos WU.I'., Cnagkos C.A., AKiimoHepHoe
obmectBo «M3narensctBo «lIpocBenienney;

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

but6mmoreka LIOK https://m.edsoo.ru/7f41837c

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT' O ITPOINECCA

YYEBHOE OBOPYJIOBAHMUE
[leprognyeckas cucrema xumuueckux snemeHtoB JI.M.Menpaeneena,

AEKTPOXUMUYECKUN PAJT HAMPSHKEHUS METAJJIOB, Ta0IHIa pACTBOPUMOCTH,
MOJIEIIA KPUCTAIUIMYECKUX PELIETOK

OBOPYIOBAHMUE J1JIA ITPOBEJAEHN A JTABOPATOPHBIX,
[TPAKTUYECKHX PABOT, IEMOHCTPAIIUM.

OO6opy10BaHUE IIEHTPA €CTECTBEHHOHAYYHOU M TEXHOJIOTUYECKOM HAIPaBICHHOCTEH
"Touka pocta" Ha 6aze MBOVY "COII Ne3": MmynpTUMeIUIHBIN TPOEKTOP,
KOMITBIOTEP, HAOOPHl XMMUYECKUX PEAKTHBOB, XMMHUYECKas MOCY/a,

Hudporas naboparopus "Pamyra".


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