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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPEToaBaHusl yIeOHOTO MpeaMeTa « XUMHUsD)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMmuu Ha€T TpPEACTaBICHHE O LEJAX, OOIIeH CTpaTeruu
oOy4deHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CpPEACTBAMH Y4eOHOTO
peaMeTa, YCTaHaBIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpelyCMAaTPUBAECT PACHpEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IporpaMMbl IO XUMHH, OMNPEACISACT KOJIMYECTBEHHBIE M
KaueCTBECHHbIC XapaKTePUCTUKHU COJIep>KaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XHUMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dhopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 0011el 1 (HYHKIIMOHATIBLHON I'PaMOTHOCTH,

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  yuyeOHOM  JIeSITeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPOPECCUOHAILHOMN JCSITEIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
colepkaHusi  y4eOHOro  mpeaMmeTa, KOTOpPbIM  ABISETCS  NEeJaroru4ecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kak OCHOBHOT'O 3aKOHA XWMHH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABICHNS] O XUMHYECKON COCTABIISAIOIIEN HAYYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buosorus. 5—7 kiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKHUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX PeaKluii, B (OPMHUPOBAHUH U PA3BUTHUU MO3HABATENIbHBIX YMEHHUH U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
JESTEIIbHOCTH, OCBOCHHHM TIPaBHJ O€30MacHOTO OOpalleHHus C BEIIeCTBAaMH B
TIOBCETHEBHOM JKM3HH.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYCHHUE MPUOOPESTU TaKUE LI, KaK:

— (GOpMHUpOBaHHE WHTEIUICKTyaJlbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIPHOMY MPHHSITHIO PEIICHUH,
CTIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIIOIIMMCSI YCIIOBUSIM KU3HU;

—  HampaBJCHHOCTh OOy4YEeHHMS Ha CHCTEMaTHYEeCKOe MPUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMHU;

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHWS M CaMOTO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKpPY’KaIOIIEer0o MHUpa, WCIHOJB3YS 3HAHWS U OIBIT, TMOJyYEHHBIC MPH HU3YYCHHUH
XUMHUH, TPUMEHSTh HMX MPH pEUIeHUHu TPoOJeM B TOBCEAHEBHOM >KHU3HU H
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NMOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHWUW JJig BBIPAOOTKH HKOJOTHUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHMSI OOIIEYENIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, cocTaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHWUS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA COCTaBa BemlecTB. (OTHOCHTENbHAsT aTOMHAas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BellectBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAaHWE NPU3HAKOB MPOTEKAHUsS XMMHUYECKHX peakluil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAHUWE  pEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKaIsS KUCIOpOoaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. Haxoxaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIe ¥ HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HomeHknatypa ocHoBaHnmid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YyUYEHUE CBOMCTB KUCIOPOJa, HaOIIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMocHcTBIEe Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT W IIETIOYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKHUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkomepuonnas ©  JiIMHHONEpuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OUueK aToMOB TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyMmIraM U Mepruoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3yueHHe oOpasloB BEIIECTB META/VIOB U HEMETAUIOB, B3aMMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXNOpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBJISICTCS. 4Yepe3 MCIIONB30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukamus, TMepuoauIHOCTh, HaOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYMHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
II0JIE3HBIE UCKONIAEMbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYeCKasi peaKkUMs

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B Ilepuoandeckoii
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPraHUUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TeEIIOBOMY 3(]dekTy, mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaxkuum. CocraBneHnue ypaBHEHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe MpEACTaBICHUNA 00 BJIEKTPOJUTUUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xyTopuaa HATpHsl), MCCIICIOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHYCCKOW pPEaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BOBMOKHO  MCIOJIb30BAHME  BHUJEO MATEPUANIOB), TMPOBEJACHUE  OMbBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3ioKeHUs, COSIUHEHHUsI), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HaXOXJICHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHUE, (U3HMUYECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBINUICHHOTO CHOCO0a TMOMYYEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHUSI.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, PaclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopor a3ora B mpupoe. AMMuUax, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
uX pU3NYeCKUue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
cBOMcTBa (OOLIME Kak MpEACTaBUTENS Kiacca KHUCIOT U CHEIU(PUYECKUE).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
aoTpornuele Moaupukammu ¢docdopa, (uMUEecKUe M XMMHUYECKHE CBOWCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHBIE  CTENIEHH  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKHE MpOoOJIEMbl, CBA3aHHBIE C OKCUAOM
yraepoaa (IV), rumoreza r1i100anbHOrO MOTEIUIEHUS KJIMMAaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, HPHUPOAHBIA ra3, HedTb),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCTUHEHUN.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeiue cTpouTenbHble MaTepHaibl: KepaMHuKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl H €€  COCOUHEHUSMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJieHWE TMpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HHU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (PocdaT-uoOH U M3YyUYECHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK anmMasza, Tpadura, dyiiepeHa, O03HAKOMIICHHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO ra3a, MPOBEJICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YyYECHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJIEHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmonoxkeHus B llepumoamueckor cucremMe xumudeckux dnemeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocOOBI TIONy4eHHUs MeTauioB. [loHATHE O KOPPO3WU METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. 1. MenaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreme xumMudeckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AuroMuHUN: TIo10)keHue B [leproindeckoil cucteMe XuMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckon cucremMme XUMHYECKUX 3JIEMEHTOB /l.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJJIOB W CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IPOLIECCA TOPECHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WMOHBI: MAarHus, KIbLHSA, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HATpus, KaJIus W Kajdblusid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuanbsl B IOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeabl (MpeaeiabHas I0myCTUMAast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xuMum B pemieHrn 3K0JI0rHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH, — TUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanwe, Ouocdepa, IKOCHCTEMA, MHUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHATBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM IO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALMA W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHMMAaHUS 3HAYEHUS XUMHYECKOWM HAYKH B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEACTABICHUS O COLUMAIBHBIX HOPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJay, BBIIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY [IJI1 TIOHUMAHMSI CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC ISl OOBSICHCHHUS HAOJFOJAEMBIX IMPOIECCOB M SIBIICHHM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHMIO M MO3HAHWUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY M PEaIbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs IMPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B MPO(HECCHOHATIBHOM Cpefe;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
JKU3HM Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHME LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHBIX C OKPYKaloLEed TPUPOIHON CPENIOM, I NOBBIIEHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHHMKAaTUBHOW U COMAIBHOMN IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE obOecmeunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUM: PACKPBIBATH CMBICI XUMHUYECKUX TMOHSATUM (BBIACISTH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3y4aEMbIX MPOIIECCaX U SABJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe JeiCTBUSL.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OPTraHU3AMU M TPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUUECKH OIEHWBATHh MPOTHBOPECUYUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmaMu rpadyKu U UX KOMOHWHALIMSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHKAaTHBHBIC YHMBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUI0
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEOBAaTEIbCKOM  JACATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Hanbosee 3(PpPeKTuBHBIE CIOCOOBI peleHUsl YYeOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3ysbTaTa 3asBICHHOW IIEeJIM, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoniy oOydenus B 8 kiiacce npeiMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas PEaKIus, KIacCU(UKAIUSI PEaKIui: peaKinu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJISIpPHAs W HEMOJSpHas KOBAJICHTHasi CBS3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHATHUS MPU OMKUCAHUU BEUIESCTB U UX MPEBPaIICHUN;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KIIACCy COEIMHEHUU IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maieie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij sapa, 00IIee YUCIIO AICKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XUMHUYECKHME CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX MPEeBpallleHUd B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON JNEATeILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJEIHPOBAaHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTOpHBIM  000pY/IOBaHHWEM, a TaKXKe IMpaBUiiaM OOpallleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB IO TOJYYEHUIO H COOMpPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB LIEIOUYEH U KUCIOT ¢ TOMOIILI0O HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbhIBATh CMBICII OCHOBHBIX XUMHMYECKUX TMOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAS IHCCOLMALMSA, PEAKUUA HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU IOHATHUSA MPU ONMCAHUU BEILIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIAcCy CO€IMHEHUN 1o ¢dopmyiaM, BHJI XHUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manbie u  OoONbIIME TEPUOJABI, COOTHOCHUTH
0003HaueHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHde HMX T0 DJIEKTPOHHBIM  CJI0SIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYacTBYIOIIMX B PEAKIUU
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpuUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHii
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3IAYHBIX
YCIOBUSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coOn0aaTe  MpaBWja  MOJb30BAaHMWA  XMMHYECKOM  HOCyIol M
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB IO TOMYyYEHHUI0O U COOMpPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEaKIHMH, TOATBEPKTAIONINE  KAYeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PACTBOpPAX HEOPTAHMYCCKUX BEIIICCTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, OOO0OIIEeHNEe, CHUCTEMATU3allMi0, BbISIBICHHE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOMOIeHNe, M3MEpPEeHHe, MOJCITUPOBAaHUE, DKCIEPUMEHT (peaabHBId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoandecTBo yacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BakHas 00J1acThb

11 €CTEeCTBO3HAHMS U 5 2 bu6mmoteka [IOK

' MPAKTUYECKOM IESATEIbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

12 BemiectBa u xummueckue 15 1 bubnnoreka IIOK

' peaknuu https://m.eds00.ru/7f41837¢

Hroro no paszneny 20

Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. [lonsitue 6 bu6mmoteka IIOK

' 00 okcuaax https://m.edso00.ru/7f41837¢c
59 Bonopon. Ilonsarue o kucimorax 3 1 bubnmnorexka HOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK

' OCHOBAaHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bu6muoreka [JOK

' HEOPraHWYECKUX COCIMHEHUN https://m.edso0.ru/7f41837c

Hroro no pazneny 30

Pa3nen 3. [lepunoanueckuii 3axkon u llepuoauyeckas cucrema xumudecknx 3j1emeHToB /I. . MenaeneeBa. CTpoeHHne aTOMOB.
XuMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[Tepuonuueckuii 3aKOH U

31 [Tepuonuueckas cucrema 7 bubamnoreka HOK
XUMHYECKUX djieMeHToB /I, U. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XuMu4ecKas CBSI3b. BuGmiorexa LIOK

32 OxucamTensHo- 8 https://m.edso00.ru/7f41837c
BOCCTAaHOBUTEIIbHBIC PEAKIIHH

Hroro mo paszeity 15 E::;Ssjf;;?:;sifg/lémm?,n
PesepBHOE Bpems 3 bubmorexa [JOK

https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne i/ P Kourpoubnbie = IIpakTuyeckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTshI
pecypcsl
Pa3nes 1. BemecTBo M1 XMMHYecKHe peaKIIuu
11 [ToBTOpEeHuE n yrinyOieHne 3HaHun 5 1 bubnmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmoreka [JOK
' peaxuui https://m.eds00.ru/7f41a636
DIIEKTPONUTHYECKAST JUCCOLIHALIHS. bubnmoreka [JOK
1.3 8 1 1
XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubnuotexa [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edso0.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [OK
' Py - -eP https://m.edso0.ru/7f41a636
COEIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOoB VA-Tpynisl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 sanemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [JOK
' . Py ' POz https://m.edso00.ru/7f41a636
KPEMHUI U UX COEAMHECHHUS
Wroro no pazneny 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

Pazgen 3. MeTa/iIbI M BX COeIUHEHU ST

. bu6mmoreka [JOK
3.1 Obmpe cBOHCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro no pazueny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
PesepBHOC Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero H3yuyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
1 IIpenmer xumuu. Pone XuMuu B KU3HU 1 bubnuorexa [JOK
yejioBeka. Teja 1 BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeTOAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuyeckas padora Ne 1 «IIpaBuia
3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 bubnuorexa [JOK
oOpartieHus ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0OBaHUEMY
YucTele BemecTBa U cMecH. CIIoCOOBI bu6mmoreka [IOK
4 . 1
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTiueckas pabota Ne 2
5 «1£)a3 eJeHue CI\IZeceﬁ (Ha mpumepe 1 bubamorexa [OK
a . PHUMEp https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOU COJIM)»
bu6mmoreka [JOK
6 ATOMBI H MOICKY I 1 https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1eMEHTHI. 3HaK! 1 bu6mmorexa [IOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie 1 clOKHBIE BELIECTBA 1 bubmmorexa [OK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE 1 bubmmorexa [JOK

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 ITOCTOSTHCTBA COCTaBa BCIICCTB.

bubmuoreka [JOK
10 X .B
umiriecKas Gopuyna. Banethocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHUX JIEMEHTOB
OTtHocuTenbHAas aTOMHAs Macca. bubmuorexa [JOK
11
OTHOcHTENbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr0O bubmuorexa [JOK
SJIEMEHTA B COECIUHECHNU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubmuoreka [JOK
Momnspnas macca https://m.edso0.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycioBus IPOTEKAHUS bubnuoreka [IOK
15 .
XAMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubnmnoreka [JOK
XUMUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Beraucienus konmuaecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHYECKUX bubmorexa HOK
HIECTBATIO VP https://m.edso0.ru/ff0d5708
peakiui
Knaccudukamnms XuMH4ecKux peakiui
18 (coenMHEHUs, PA3IOKECHUS bubmorexa HOK
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHITUKJIONENCT 0606yII eHHE U bubmorexa HOK
H T, HVI https://m.edsoo.ru/ff0d40c4
cHUCTeMaTHh3aIvs 3HaHUI
20 KonTtponpHas padora Nel mo teme bubnmoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

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

IIPOCTOC BECUIECTBO. O30H

dusnyeckue 1 XUMUYECKHE CBOKMCTBA

22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa [JOK
oz 1 ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CrniocoObl MoTy4eHus KUCIOopo/ia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa HOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XUMUIECKOI
24 peaKiuy, MOHATHE O bubnuoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edso0.ru/ff0d4790
SHJIOTEPMHUUYECKUX PEAKITUIX
TormuBo (He(Th, Yroiab U METaH).
25 3ar 5I3H€}EI/I€(1];O3 . a, CIIOCOOBI iro bubmorexa HOK
p AYXd, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tony4yenne u cobupanue KUCI0poia bubmmorexa [OK
i . p posa, https://m.edsoo.ru/ff0d4ae2
U3YYEHUE €r0 CBOMCTBY
97 Bonxopon — aneMeHT U mpocToe bubnnoreka [JOK
BelecTBo. Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
28 dusnveckue U XMMUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojopoa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIOTAX U COTAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTydeHust BOJAOPO/Ia B bubnuorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTiueckas padota Ne 4 o reme
bu6mmoreka [IOK
31 «[Tonydyenue u cobupanue BOAOPO/Ia,

W3yYEHUE ETO 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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MoutsipHbIii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenus o6néMa, KOJIMYECTBA
33 BEIISCTBA r'a3a I10 €ro M3BECTHOM bubmorexa LOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brruuciaenus 00EMOB ra3oB 110
34 ABHCHMIO PEaKI[UM HAa OCHOBE 3aKOHA bubmorexa [JOK
yp . peakl N https://m.edsoo.ru/ff0d5708
00BEMHEIX OTHOIICHUI Ira30B
35 ®du3nYeCcKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bonma xak pactBoputens. HackimenHbie
37 u HeHaCI)IpeHHBIFe) acTBOpBIL. MaccoBas bubmmorexa [TOK
11 p PBIL. https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOpE
[IpakTuueckas pabora Ne 5 o teme
38 «IIpurorosiieHHE PACTBOPOB C bubnnorexka [JOK
onpenenEéHHON MacCOBOU J101EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 KonTtponbHas padora Ne2 o treme bubnnoreka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KacCu(pUKAIIUS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Ki1accupuxams, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyyeHue u XUMHYECKUE CBOICTBA bubnmoreka [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccuduxarms, bubnmoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [Tonydyenune u XuMHYECKHE CBOMCTBA bubnunoreka [HOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeanue): HOMEHKIATypa,

46 cnoco((ﬁf 0T )CHI/I}I XI/IMI/I‘{Z(I:)KI/IC bubmorexa [JOK

. yi ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuyeckas pabora Ne 6. Pemenue

47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnunoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHU I

48 I'enernueckas cBsI3bp MEXKIY KiIacCaMU bubnuoteka [JOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK

49 O06o0meHre U cucTeMaTr3arusa 3HaHUH

B i https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX bubmorexa HOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie MOMBITKH KIacCUPUKAITTN
51 XUMHYECKHX 3JIeMeHTOB. IToHsATHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
Ilepuoanueckuii 3aK0H U
52 [Tepuonnueckas cucTeMa XUMHUYIECKUX bubmorera [JOK
p https://m.edsoo.ru/00ada52c
anemenToB 1. . Menneneepa
bubnmoreka [JOK
53 [Tepuoasl, TpymIIBl, MTOATPYIIIHI nomorera L

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

bubmuoreka [JOK

54
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
. bu6mmoreka [IOK
55 aToMoB 3JieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. Menaeneepa
XapakTeprucTUKa XUMHYECKOTO
56 3JIEMEHTA MO0 €T0 MOJIOKEHHUIO B bubmuorexa [JOK
ITepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuognyeckoro 3akoHa st
57 pa3BuTUs HayKu U npaktuku. 1. 1. bubnnorexa [HOK
MenpeneeB — y4€HbIH, MTEArOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBHslit ypok. O60011eHNE U
58 CI/ICTEMaTI/BZp ust 3HaHI/II‘/IJIH / bubmorexa HOK
. 1 https://m.edso00.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
Konrtponsnas padora Ne4 o teme
59 «CTtpoenne aroMa. XUMUYECKAsI CBSA3bY bubmorexa HOK
p . ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepodHas paboTa
50 DIIEKTPOOTPULIATETHHOCTh aTOMOB bubnmoreka [JOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
61 n
OFHAZ XHMITICCKA CBAsH https://m.edsoo.ru/00adac34
62 KoBanenTHast nonsipHas XuMHUYECKast bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHast HenossspHas XUMUYeCKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS bubnmoreka [JOK
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https://m.edsoo.ru/00adae28

65 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.eds00.ru/00adb076
bubmuoreka [JOK
1
66 OKuCINTEIN U BOCCTAHOBUTEIN httos://m.edsoo.ru/00adb076
PesepBublil ypok. O0001IEHHE U
67 CI/ICTIe)MaTI/BZp Hst ?,HaHI/H;III 110 TEME 1 bubmmorexa [IOK
H https://m.edsoo.ru/00ad9cb?2
«CTpoeHue aroMa. XUMHUYECKas CBA3bY
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOTPAMME
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9 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabubie | IIpakTuueckue
n/n Bcero H3yuyeHusi | oOpa3zoBaTeibHbIE
padoThI padoTshI
pecypchl
[lepnonnueckuii 3aK0H.

1 [Tepuonuueckas cuctema 1 bu6mmoreka [IOK
XHUMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmorexa LHOK

N https://m.edsoo.ru/00adh6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4yeckoi CBS3U U TUIIBI 1 bubmuorexa [JOK
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel no teme

5) «IToBTOpeHue u yriyoneHue 3HaHu 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay

6 Krnaccudukanus XuMuueckux 1 bubnnoreka [JOK
peaKuurii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa [TOK
p ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX
[ToHsATHE 0 XUMHYECKOM PaBHOBECHH.

bu6mmoreka [IOK
8 DakTOophl, BIUSAIONINE HA CKOPOCTh 1

XUMHYECKON pCaKkuu U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYECKOI'O paBHOBECHUA

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 nccorranuu. CHIbHBIE U ci1a0ble bubnnorexa LIOK
8 HHATHIH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 MoHnuble ypaBHEHUS PEAKIIUN Bubmorexa ITOK
yp peaxi https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAaHUI1 B CBETE IPEACTABICHUN bubnmorexa LOK
puﬂ https://m.edsoo.ru/00add5d8
00 PJIEKTPOJUTHYECKON JUCCOIHAITTT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IPENCTABIEHUNA 00 bubnmorexa LOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUIECKON TUCCOLIUAIIUU
14 TTonstue o ruapoanse coje bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pernrenne skcriepuMeHTAIBHBIX bubnmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a1au»
KonTtponbHas padora Ne2 o reme
17 «IINEKTPOIUTHUECKAS TUCCOIIUAIIUA bubmmorexa LOK
p A HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»
OO01ast XapakTePUCTHUKA TaJIOT€HOB.
18 XI/III\JdlI/I‘{eCKI:/Ie CBEﬁCTBa Ha IpUMeEpE Eubmiorexa IIOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 XnopoBoaopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK
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XHUMHUYCCKUC CBOﬁCTBa, IIOJIYYCHHE,
IIPUMEHECHUC

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

[IpakTrueckas padota Ne 2 o Teme

20 «[lonydyenue consiHOIN KUCIOTHI bubmmorexa [JOK
yi - . ’ https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Boruncnenus no ypaBHEeHUsIM
21 XUMHYCCKHUX PEAKIIHiA, €CJIU OJIUH U3 bubmmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnnoreka [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIIT CEPHI.
93 Haxoxnenue cepbl 1 €€ coeMHEHU I bubnuorexa [JOK
B IIpUpoOJIe. XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
CepoBoopo/1, CTpOeHHUE, bubnuoteka [JOK
24 .
(bu3nueckrue U XUMHUYeCKHe CBOMCTBA https://m.edso00.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTAa,
25 (pI/BI/IquKI/IE " XI/II\IZI/I‘{eCKI/Ie bubnuorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
OCHOBE ITPOMBIIIJIEHHOTO cr1ocoba
26 MIOJIy4YEHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK
XHWMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIlen cpelibl COETUHEHUSIMU
cepsl
97 BrruncieHnue MaccoBOM TOJIH BEIXOJa bu6mmorexa [IOK
MPOAYKTa PEaKIuu https://m.edsoo.ru/00adec8a
28 OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB bubmuorexa [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynnel. A30T, pacripocTpaHEeHHE
B IIpHUpoe, GpuznyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

29 XUMHUYECKHUE CBOMCTBA, MOJTYYCHUE U bubmorexa HOK
> THOIYH https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTuueckas padora Ne 3 o Teme
30 «[lomydyeHre aMMuaka, U3y4eHHE ero bubmmorexa [JOK
. y4 etk https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KUCIOTA, €€ (PU3MIecKue u bubnnoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHUSI B KQUECTBE MUHEPATbHBIX

32 oOpenuii. XuMu4eckoe bubmmorexa [OK
yAobP ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPY)KAIOIIEH Cpe/IbI
COCJIMHEHUSIMH a30Ta
®ocdop. Okeun dpochopa (V) u

33 (poc:ll))o pHaH I(I/ICJ'I((I))Ta (b(blfm(qe)cxne " bubmmorexa LIOK

p L https://m.edso00.ru/00adf68a
XUMUYECKHE CBOWCTBA, MOTyUCHHE
Hcnonb3oBanue GocaToB B

34 KaueCTBE MUHEPATbHBIX YI00pEHUH. bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHeHHE B

35 pu I(:ﬂe (ri))mnlzlecxll)/le U XUMHUYECKUE bubmmorexa LOK

PUPOE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcuapl yriaeposaa, ux GU3nIecKue u bubnnoreka [HOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJIoTH4YecKre MpoOIeMBI,
CBsI3aHHBIC ¢ OKcHIoM yrieposa (IV)

37 VYronbpHas KUcIoTa U €€ COu bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[IpakTuyeckas padora Ne 4 o Teme
"[losryyeHue yrieKucioro rasa. bubmumoreka [IOK

38
KadectBenHnas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHUS 00
39 OpraHMYeCKHX BEIICCTBAX KaK O bubmorera [JOK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoaa
40 Kpemuuii u ero coequHeHus bubmorexa LHOK
p A https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuotexa [JOK
«BaxHelIe HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCUHEHUS»

KonTtponbHast pabota Ne3 o reme
42 «BaxHeHIme HeMeTaIbl M UX bubmorera [JOK
https://m.edsoo.ru/00ae0e18
COCUHEHUS»
OO01mas xapakTepruCcTHKa XUMUIECKIX
3JIEMEHTOB — METAJIJIOB.

43 Merammnyaeckas CBsI3b U bubmuorexa [JOK
METAJUTNYECKasi KpUCTAIITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3ndYecKue CBOMCTBA
METAIIJIOB
XUMUYECKUE CBOKMCTBA METAJIJIIOB.

N bu6mmoreka [IOK

44 DNEKTPOXUMHUYECKUN Psift

HaIpsDKEHUN METaJUIOB

https://m.edsoo.ru/00ael1156
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OO6mwe crmocoOb! MOTyYeHUS
meTaiuioB. CruiaBel. Beruncienus mo

45 aBHEHUSIM XUMHYECKUX PEaKIi Bubmaorexa ITOK
P PeaKIH, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEarcHTOB COJICPIKHUT
MIPUMECH
46 ITonsaTHe 0 KOPPO3UU METAIIIOB bubnnorexa LIOK
pp https://m.edsoo.ru/00ael278
bubmuoreka [JOK
47
[Henoumsie meramel https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
Kanus https://m.edsoo.ru/00ael4b2
49 [IlenoyHo3eMeENbHBIE METAILTIBI — bubnuorexa [JOK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ae15e8
50 Baxueiinie coeiMHEHNS KaJIbIU bubmmorexa LHOK
a 1 https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATHU3AIUS
3HAaHUHU
JKEcTKOCTh BOMBI U CIIOCOOBI €€ bu6mmoreka [JOK
52
YCTPaHEHUS https://m.eds00.ru/00ae1886
[TpakTrueckas padota Ne 6 o Teme
53 "YKEcTKOoCTh BOABI M METOBI €8 Eubmorexa I[OK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmorexa [IOK
54 An I
FOMHUHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubnuoreka [IOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
56 Weneso bubnmoreka [JOK

https://m.edso0.ru/00ae1d86
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OKCI/I,I[BI, TUAPOKCUABI U COJIM KEIIE3a

bubmuoreka [JOK

> (IT) u xene3a (III) https://m.edso00.ru/00ae35e6
58 O0001IeHre U cUCcTeEMaTU3 AU
3HAHUU
[IpakTrueckas padota Ne 7. Permenue
59 SKCIEPUMEHTAIBHBIX 33724 M0 TEME bubnunoreka HOK
«Baxnennme MeTajuibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Beruncnenus mo ypaBHEHUSM
XUMHYCCKHUX PEAKIIHiA, €CJIU OJIUH U3
peareHToB JiaH B U30BITKE WU bubnuorexa [JOK
60
COECPKUT pUMecH. Brrunciienus https://m.edso00.ru/00ae1750
MaccOBOM JOJIH BBIX0Ja MPOAYKTA
peakuuu
61 O06o00611eHre U cucTeMaTH3alus
3HaHUU
KontponsHast pabora Ne4 o reme
62 «BaxHeinnme MeTaibl 1 UX
COETUHEHUS
63 BemectBa u Mmarepuassl B bubmuorexa [JOK
MOBCEIHEBHOM XU3HU YEIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpY>KaroIleu cpeibl https://m.edso00.ru/00ae4270
65 Ponb xumum B perienun bubmuorexa [IOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
PesepBHblIitl ypok. O600611eHE 1 bubnuorexa [IOK
66 .
cUcTeMaTHu3anus 3HaHU1 https://m.edsoo.ru/00ae0d0a
67 PesepBubIil ypok. O600611IeHIE 1 bubmuorexa [JOK
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cucreMarusanua 3HAHUM

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

68

PesepBHbIil ypok. O60011eHIE 1
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

IIo Teme: ((HCpBOHa‘IaJII)HI)IC XUMHNYCCKUC ITOHATHA

11

pacKpblBaTh CMBICII OCHOBHBIX XHMMHYECKUX TIOHATHUH: aroMm,
MOJICKYJIa, XUMHUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE
BEIIECTBO, CMech (OJHOPOAHAS W HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCUTENIbHAs aTOMHAasi U MOJIEKYJsipHash Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas JOJsi XUMHUYECKOIrO
3J€MEHTa B COCAMHEHUHU, MOJISIPHBIM 00BEM, XUMHUYECKas pPEaKIus,
KnaccupuKalusg — peakiuil:  peakluud  COSAMHEHHUS,  PEaKIHUH
pa3lioKeHUs, PEAKIMU 3aMEIICHMs, peakuu OOMEHa, »JK30- u
SHAOTEPMHUUYECKUE PEaKIMH, TEemIoBOr 3(hdeKT peakiuu, pacTBop,

MaccoBas JIOJIsI BEMIECTBA (MPOIEHTHAsE KOHIICHTPAIIUSI) B PaCTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUH U

MNPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHHﬁ

13

HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY Ul COCTaBiICHHUS (HOpMyI

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHI/Iﬁ

1.4

PaCKpLIBATH CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
NMOCTOAHCTBA COCTABa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHUS, 3aKOHA

ABorazpo

1.5

OIIPCACIIATH BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHLIX

COCANHCHUAX

1.6

KJacCUUIUPOBATh XUMHUYECKHE peakiuuu (Mo 4YHCIy MU COCTaBy

YYacCTBYIOIIMX B PEaKIMH BEIIECTB, 110 TEIIOBOMY 3 (deKTy)

1.7

BBIUUCIIAT OTHOCUTEIBHYIO MOJICKYJSIDHYIO U MOJISIPHYIO MAacCChl

BCIICCTB




1.8

BBIYHCIISTh MAacCOBYIO JIONIO XMMHYECKOTO 3JIeMEHTa Mo ¢opMmyle

COCIUHCHHS,

1.9

BBIYUCIIAATh MaCCOBYIO JOJIO BEHIECTBA B PACTBOPE

1.10

MIPUMEHSITh €CTECTBCHHOHAYYHBIC METObI MMO3HAHUS — HAOJIIOJICHUE,
W3MEpEHUe,  MOJEIMPOBAHMUE,  OKCIEPUMEHT  (pealbHbli U

MBICJICHHBIN )

Ilo Teme: «BaxkHelmmue MMPEACTABUTCIIN HCOPraHUYCCKHUX BECUICCTB»

2.1

pacCKpbrIBaTb CMBICII OCHOBHBIX XHMHYCCKHX MMOHSATHH: OKCHI,

KHCJ0Ta, OCHOBAaHUC, COJIb

2.2

OIIPCACIIATh MNPHUHANJIC)KHOCTh BCIICCTB K OHpe,Z[CJ'IéHHOMy KJIaccy

coeanHeHui 1o Gpopmynam

2.3

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

2.4

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOIMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXkIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaxunﬁ

2.5

IIPOTHO3UPOBATH CBOMCTBaA B€OICCTB B 3aBUCHMOCTH OT HX
Ka4YC€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IIPOTCKAHUSA XHMHYCCKHUX

HpeBpaHICHI/H\/JI B pa3JIMYHBIX YCIIOBUAX

2.6

CIeOoBaTh IMpaBUJiaM IIOJIb30BAHUA XUMHUYECKOM MOCyAOH U
1a00opaTOpHBIM 00OPY/ZOBAaHMEM, a TaKXKe MpaBUiIaM OOpalIeHUs C
BELIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMHU 110 BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHUIO M COOUpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPOAA), MPUTOTOBJICHUIO
pacTBOpPOB € ONPEACIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOIO
BELIECTBA, INIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO pPACTBOPOB IIEJIOYEH M KUCIOT C TOMOILUBIO

WHJMKATOPOB (JaKMyc, heHo(pTanent, METUIOPAHXK U IPYTHE)

2.7

IIpOBOAUTD paC‘{éTLI 110 YPaBHCHUTIO XUMHYECKOMN peaknuun

I[To Teme: «llepmogmueckuit 3akoH u Ilepuoguueckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKITUN))

3.1

PaCKpBIBATE CMBICII OCHOBHBIX XHUMHUYCCKHX TOHSITHH: AApO aroma,
BHCKTPOHHLIfI clion aToMa, aToMHas 0p6I/ITaJ'IL, paguyc aroma,

XUMHYECKasd CBA3b, IMOJIIpHAad W HEMOJISIpHad KOBAJCHTHAasA CBsA3b,




3JIEKTPOOTPULIATENIBHOCTh, HWOHHAsA CBA3b, HOH, KaTHOH, aHHOH,

CTCIICHb OKHCJICHUA

3.2

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

3.3

OIMCHIBATh M XapaKTepu3oBaTh Tabmuunyro (Gopmy Ileprogmueckoit
CHUCTEMbl XMMHYECKHMX 3JEMEHTOB: pa3JIn4yaTh IOHATHS «IJIaBHas
noarpynna (Arpynma)» u «mobouHas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIbIIHE) MEPUOAbI

3.4

packpeiBaTh cMbica Ilepuonnueckoro 3akona .M. Menpaeneesa:
JIEMOHCTPUPOBATH MOHUMAHUE NTEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKHUX OJJIEMEHTOB OT UX TMOJIOKeHHs B llepuogmueckoii

CHUCTEMCEC

3.5

COOTHOCUTh  00O3HAu€HHs, KOTOpble HMMETCAs B  Tabiuie
«Ileppoguyeckass  cucreMa  XMMHYEeCKuX  anemento  J[.M.
MeHieneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHYECKHX 3JIEMEHTOB (cocTaB M 3apa] sAapa, oOlIiee dYHciIo

QJICKTPOHOB U PaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOHM)

3.6

OIPCACIIATh CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

3.7

9 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

OTpENENATh BUJ XUMHUYECKOW CBA3M (KOBAJCHTHAsT M WOHHAs) B

HCOPraHN4YCCKUX COCANHCHUAX

HpOBepﬂeMble NMPEAMETHBLIC PE3YyJIbTAaThl 0CBOCHUSA OCHOBHOM
06p33OBaTeJII)HOI7I nporpaMmmbl OCHOBHOI'O 001ero 06pa303a1mﬂ

1

IIo Teme: «BeiecTBo 1 XUMHYECKast peaKknuus»

11

PaCKpbBIBATG CMBICII OCHOBHBIX XHWMHUUYCCKHX MMOHSTHM: pacTBoOp,
OJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, 3JICKTPOJIHUTHYCCKAs AJUCCOLHAINA,
p€aKkuuu HMOHHOI'O O6MeHa, KaTaJin3aTop, XUMHYCCKOC PABHOBECHUC,
O6paTI/IMLIC u HCO6paTI/IMHC pcaKknuu,
OKHCINTCIBPHOBOCCTAHOBHUTCIIbHBIC pCaKkuuu, OKHCIIHNTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHUC W  BOCCTAHOBJICHUC, aAJUIOTPOIIHA,
aM(l)OTepHOCTB, XUMHUYCCKas CBA3b (KOBaHeHTHaﬂ, HOHHAas,

MCTaJIJ'II/I‘-ICCI(aH), KpUCTAJUNINYCCKAsA peméTKa, CIlIaBbl, CKOPOCTb




XMMHYECKON peaKiuu

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHUA U

IMPHUMCEHATH O3THU IOHATHA ITPU OIIMCAaHHNU BEIICCTB U UX HpCBpaH_[CHI/Iﬁ

13

COCTABJISITh YPABHEHUS JJIEKTPOJIUTHUUYECKON AMCCOLMALMM KHUCIIOT,
miesnioued M CcoJied, IMOJIHbIE M COKpalll€HHbIE ypaBHEHUS peaKlMid

HUOHHOTO OOMEHA

14

PaCKpbrIBaTh CYHMIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

IIOCPEACTBOM COCTABJIEHUS MIEKTPOHHOIO OajlaHCa 3TUX peaKLuit

1.5

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM pEeaKIuu

Ilo temam: «Hemeramnel u ux COCOUHCHUA» H «MeTanael M HUX

COCAUHCHUA»

2.1

XapaKTepu30BaTh (OMUCHIBAThH) OOLIME U crienu(PUIECKue XUMHUECKHE
CBOMCTBAa MIPOCTBIX W CIIOKHBIX BEIIECTB, MOJATBEPKAasi ONMUCAHUE
MpUMepPaMU MOJICKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XUMHYECKUX PEAKIUI

2.2

COCTaBJISITb YpPaBHCHHA peaxunﬁ, MMOATBCPKAAIOIMINX CYIICCTBOBAHUC

TeHETUYECKOM CBA3H MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMHA,
BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX HpCBpaH_[CHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

2.4

CI€AOBaTh TMpaBWiaM TMOJb30BAHUS XHUMHUYECKOW TMOCYIONM WU
nabopaTopHBIM 00OpYIOBaHMEM, a TaK)Ke IMpaBUIaM OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSAMH IO BBIITOJHEHUIO
mabOPaTOPHBIX XUMHUYECKUX OMBITOB IO TMOJIYYCHHIO U COOUPAHHUIO

ra3o00pa3HbIX BEIIECTB (AMMHaKa U YIIIEKUCIIOro ras3a)

2.5

MIPOBOJIUTh PpEAaKIUM, MOATBEPXKIAIOIIMEe KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACMO3HABATh OMBITHBIM IYTEM XJIOPU-,
Opomuza, wuoaupa, kapbonar, ¢docdar, cunukar, cynabdart,
THJIPOKCUANOHBI, KaTHOHBI aMMOHUS, MOHBI HM3YYE€HHBIX METAaJIOB,

NPUCYTCTBYIOIIHWEC B BOOAHBIX PACTBOpPAX HCOPIraHUYCCKUX BCIUICCTB

ITo Teme: «XuMHS 1 OKpYKaroIasi cpenay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuMU4eckux moHsatuii: [1JIK

BCIIICCTBA; KOPPO3HA MCTAJIJIOB

3.2

INPUMCHATE OCHOBHBIC OII€panuu MBICIIUTETbHOHN JACATCIIBHOCTH —




aHaJlM3 W CHHTE3, CpaBHEHHE, OO0OOIIeHHE, CHCTEMaTU3alUIo,
BBISIBIICHHEC PUYMHHO-CIECACTBEHHBIX CBS3CH — I HM3y4eHHUs
CBOﬁCTB BCIICCTB U XHUMHUUYCCKUX peaKL[Hﬁ; eCTeCTBeHHOHay’-IHBIe
METOBl IO3HAHHMS — HAOIIOJCHHWE, W3MEPEHHE, MOJEIHMpPOBAaHNUE,

SKCIEPUMEHT (PEaIbHBIN U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘-IaJIbHBIe XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHM B KU3HM 4elOBeKa. XUMHUS B CHCTEME HayK.
Tena m BemiecTtBa. du3znyeckue CBOMCTBA BEIECTB. ATrperaTHOE COCTOSHHE

BCIICCTB

1.2

IlonsTue o METOJaxX ITO3HAaHHUA B XMMUH. Yucteie BCIIECTBA U CMECHU. Crioco0b1

paszaeneHus cMecen

1.3

ATOMBI ¥© MOJICKYJIBI. Xumuueckue dieMeHThl. CHMBOJIBI  XUMHYECKHX

3JICMCHTOB. HpOCTHe H CJIOXXHBIC BEIICCTBA. ATOMHO'MOJ’IeKYJ'IﬂpHOG YueHUue

1.4

Xumnueckas Gopmyina. BaleHTHOCT aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcuTENbHas ~ aTOMHasg — Macca.
OTtHocHTeNbHAsA MOJIEKYJIIpHAs Macca. MaccoBas 10Jsl XMMHUYECKOro 2JIE€MEHTa

B COCIUMHCHHNU

1.5

KomnuectBo BemecrBa. Mosb. MoisipHas Macca. B3aMMOCBSI3b KOJIMYECTBA,
Macchl W 4MCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam

XUMHNYECKUX COG}II/IHGHI/Iﬁ

1.6

duznueckne U XUMHYSCKHE SIBIICHHUSI. XHMHYCCKAs peakuusa u e€ IIpHU3HAKH.
3akoH COXPAaHCHUS MACChI BCIICCTB. XHUMHYECKHUE YpaBHCHMU. KJIaCCI/I(l)I/IKaHI/IH

XUMHUYECKHUX PEeaKIUi (COeTUHEHMS, pa3I0KEeHUs, 3aMellleHus, OOMeHa)

1.7

XUMHUYECKUH 3KCTIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH TOCYJJ0H, C MpaBUIaMU
paboTtel B Jaboparopur W TpUéMaMH OO0pallleHHus C J1abopaTOPHBIM
0o0OpyJOBaHUEM, HU3yYE€HHE U OIHUCaHHWE (QU3UUYECKUX CBOMCTB 00pa3LoB
HEOPTraHWYECKUX BelIecTB, HaOmroneHue Qu3myecknx (TUIaBIEHUE BOCKA,
TasiHUE JIbJla, paCTUpPaHUE caxapa B CTYNKE, KMIEHUE U KOHJAEHCAIMs BOJAbI) U
XUMHYECKUX  (TOpeHHE CBeYd, NpPOKaJMBaHWE MEIHOW  IMPOBOJIOKH,
B3aMMOJICHCTBHE MeNla C KHCJIOTOW) SBJICHUH, HaONIONEHHME M ONHCAaHUE
MPHU3HAKOB MPOTEKaHHWsS XHUMHYECKHX peakuuid (pasjoKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTBI C XJOpPHJIOM Oapusi, pa3jokKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aMMOJEICTBHE Keje3a C PACTBOPOM

conmu menu(1l), mzyuenue cnocoOoB pazaeneHus: cMeceil (C MOMOIIbI0 MarHUTa,




¢unbTpOBaHMNe, BBHIIAPUBAHUE, AUCTHIULILUA, Xpomarorpadus), mpoBeneHue
OUYHMCTKH [TOBAPEHHOH cOJIN, HAOJIIOICHUE U OIIMCAHUE PE3yIbTaTOB MPOBEICHMS
OIBITA, WJUIFOCTPUPYIOLIErO 3aKOH COXPAaHEHMsI MAacChl, CO3/aHHE MOJEIeH

MOJICKYJI (IIapOCTEPIKHEBBIX )

Baxwneimne MMPEACTAaBUTCIIN HCOPraHMYECKNX BCHICCTB

2.1

Bo3ngyx — cmecw rasos. CocraB Bo3myxa. Kucimopon — 31neMEHT M IIPOCTOE
BemlecTBo. Haxoxzaenue kucinopona B mpupone, (pu3MyYecKre M XUMHUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenune kucimopona. CrocoOb
MIOJyYeHUs KHUCIIOpoJia B JIaOOpaTOpUM M MPOMBIIIIEHHOCTH. KpyroBopoT

KUcioposa B npupoze. O30H — aIoTpOIHAs MOJU(UKALUS KHCIOPoIa

2.2

TernoBoit 3P peKT XUMHUUECKON peakui, TePMOXUMUYECKUE YPAaBHEHUS, IK30-
Y SHJIOTEPMHUUYECKHUE Peakuu. TOTUIMBO: Yyrojib M METaH. 3arpsi3sHEHUE BO3IyXa,

YCUJICHUC ITAPHUKOBOI'O 3(1)(1)6KT3, paspymieHue 030HOBOT'O CJI0A

2.3

Bonopon — aneMmeHT U mpoctoe BemiecTBo. HaxoxkaeHue Bojoposia B MPUPOJIE,
(¢u3nUecKkre W XWMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IOTYYCHUS.

Kucnorts! u conu

2.4

MoutsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

@dusnyeckue cBoiictBa Boabl. Boma kak  pactBopurens.  PacTBOpBL
HaCLIHICHHBIe N HCHACBIIICHHBIC PACTBOPLI. PaCTBopI/IMOCTI) BCIICCTB B BOJAEL.
MaccoBasg nons Bemectsa B pacTBOpe. XHMMHUYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponp pacTBOpoB B IpHpOAE W B KU3HMU uenoBeka. Kpyrosopor
BOABI B TpuUpojie. 3arps3HEHHE MpUPOAHBIX BoA. OxpaHa M OYMCTKA

MIPUPOAHBIX BO

2.6

Knaccudukanuss nHeopranmdeckux coeauHenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpasyoimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpa3yromue. Homenknarypa okcuaoB. Pusznueckue W XUMHUECKHE

CBOMCTBA OKCHJOB. HonyquI/Ie OKCHUI0B

2.7

OcHoBanus. Knaccupukanust ocHOBaHMM: IIETOYM W HEPACTBOPHUMBIE
ocHoBaHus. HoMeHknarypa ocHoBanuil. du3nyeckue U XUMUYECKHUE CBOHUCTBA

ocHoBaHuil. [lomydyenne ocHoBaHUI

2.8

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucinor. dusnueckue U
XHMHUYECKHE CBOMcTBa KucIOT. Psag aktuBHocTH MeTaiuioB H.H. bekerosa.

[Tonyuyenue kucimor

2.9

Comu. Homenknarypa coseil. @U3NYECKHE M XUMUYECKHE CBOWCTBA COJIEH.

[Tonyuyenue conen




2.10

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

211

XUMUYECKUN  SKCIEPUMEHT: KAueCTBEHHOE OIPEIEICHHE  COJEpKaHus
KHUCJIOpOAa B BO3JyXe, IOJydyeHHe, cOOMpaHMe, paclo3HAaBaHHE U M3Yy4YEeHUE
CBOWCTB KHCIIOpO/a, HAOII0AeHNEe B3aUMOJCHCTBUS BEUIECTB C KHUCIOPOAOM U
yCIIOBHS BO3HMKHOBEHUS M IPEKpallleHUs] TopeHus (1oxkapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJOB U OIMCAaHME WX CBOWCTB, IOJIy4eHHE, COOMpaHue,
pacrio3HaBaHME U M3y4YEHHE CBOWCTB BOJOpOAa (rOpeHHe), B3auMoeicTBUE
Bojopoaa ¢ okcugom meau(Il) (BO3MOXKHO HCIOIB30BAHUE BHIEOMATEPUATIOB),
HaOmozeHne oOpa3loB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEJOBAHUE
0CcOOEHHOCTEH pacTBOpEHHs] BEUIECTB C PpA3IMYHOW PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOM JOJEH PacTBOPEHHOIO
BELIECTBA, B3aWMOJAEWCTBHE BOJbI C MeTalylaMd (HaTpUEM M KaJbLUEM)
(BO3MOXXHO HCIIOJI30BAaHME BMJICOMAaTEpUANIOB), OIPE/AEICHUE pPACTBOPOB
KHCJIOT M IIEJI0OYed C IOMOIIbI0 HMHIMKATOPOB, HCCIEIOBaHHWE OOpPa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOAEHUE W3MEHEHUS
OKpPAacCKM WHJIUKAaTOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, H3ydyeHue
B3auMozieicTBus okcunaa Meau(Ill) ¢ pacTBOpoM CepHOM KUCIOTHI, KUCIOT C
METaJUIAMM, PEAKIUN HEUTPAIU3aLUH, ITI0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeETaula JApPYTMM M3 pacTBopa COJIM, pELICHHE
9KCIIEPUMEHTAJIBHBIX 3a/1a4 1o TeMe «BakHeimne Kiacchl HEOPraHUYECKUX

COCTUHEHUN)

[Iepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CtpoeHue aToMOB. XUMHY€ECKas CBSI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC PECAKIINN

3.1

[lepBple TOMBITKM KJIACCU(PHUKALMU XHUMUYECKUX 3J1eMeHTOB. [loHsaTue o
IpyMNIax CXOJHBIX 3JE€MEHTOB (IIEJIOYHbIE U IIENIOYHO3EMEIbHbIE METalIb,
raJIoreHbl, MHEPTHBbIE Ta3bl). DJEMEHTHI, KOTOpbhle 00pa3yloT am(OTepHBIE

OKCHUABI U TUAPOKCHUIBI

3.2

[Iepnonnueckuit 3axoH. [lepuoandeckas cucreMa XuMU4YeCKHUX emeHToB J[. 1.
Meneneesa. Koportkonepuognas u JUIMHHOIIEPUOAHAS bopmbl
[Tepuonuueckoit cucrtembl xuMHueckux anemeHToB [[.M. Menneneena.
Ilepuonsl u rpynmbl. PU3HYECKUN CMBICI IOPAIKOBOIO HOMEpPA, HOMEPOB

nepuoaa v rpynIibl 3JICMEHTA

3.3

CTpOCHI/IC aroMoB. CoCTaB aTOMHBIX AACP. H3oToI5I. 9HeKTp0HBI. CTpOCHI/IC

OJICKTPOHHBIX 000JIOUEK aTOMOB IIECPBBIX 20 XHMHYECKHX DJIECMCHTOB




ITepnonnueckoit cucremsl .M. Menneneesa. XapakTepUCTHUKAa XUMUYECKOIO

3JIEMEHTa Mo ero nonoxkeHuto B [lepnogunueckoii cucreme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHs pajadyca aTOMOB XUMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKHX CBOMCTB IO TIpyINaM M IEPUOLaAM.
3nauenue I[lepuoanueckoro 3akoHa u lleproguyeckoil cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl Pa3BUTHUS Hayku W npaktuku. .M. MenueneeB — y4€HbId U

I'paXaaHUH

3.5

Xumnueckass cBsi3b. KoBaneHTHas (mojsipHass W HEMOJISIpHAsi)  CBSI3b.

BHCKTpOOTpI/IHaTeHBHOCTB XHUMHYECKHX 31eMeHTOB. MloHHas CBA3b

3.6

Crenenpb okucicHusA. OKHCIMTECIHOBOCCTAHOBUTEIBHBIC pCaKknuu. Hpoueccm

OKHCJICHHS B BOCCTaHOBJICHHA. OKHUCIIMTEIIM U BOCCTAHOBUTEIIH

3.7

9 KVIACC

Kox

XUMUYECKUH IKCIICPUMCHT:. H3YYCHUC 06pasu013 BCIICCTB MCTAIJIOB H
HEMCTAJJIOB, B3aHUMOJICHCTBHC MApPOKCHAa HUHKAa C pacTBOpaMH KHCIIOT U
menoqeﬁ, MMPOBEACHUEC OIIBITOB, WIJIIOCTPUPYIOIIUX HNPUMEPbI OKUCIUTCIIBHO-

BOCCTAaHOBUTENbHBIX peakluil (ropeHue, peakliuu pa3yioKeHNs, COETUHEHMS)

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

BemectBo 1 xumnueckas peakuus. [Toropenue

11

Ilepuoanueckuii 3akoH. llepuoanyeckas cucrema XuMH4eCKUX dyeMeHToB /.M.
MenneneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMHUYECKUX BJEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kajus, KalbIUsi U HX
COCIMHEHUN B COOTBETCTBUHU C IOJOKEHUEM 3JIEeMEHTOB B llepuomnueckoi

CUCTEMC U CTPOCHUECM UX aTOMOB

1.2

Ctpoenue BemiecTBa: BHUIbl XHUMHUYECKOW CBs3U. THUMBI KPUCTAUIMUECKHX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKH
U BHJIa XUMUYeckoii cBsizu. Kiaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX
BeIECTB (MEXIyHApPOJAHAS M TPUBHAIIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAILMXCA K PpPa3jiMyHbIM KJlacCaM HEOPraHMYECKUX COCIMHEHUM,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCILICCTB

1.3

Knaccugukaius XuMHYeCKUX peakluil Mo pa3IMyHbIM MPU3HAKaM (110 YUCITY U
COCTaBYy YyYacTBYIOIIMX B pEaKlUU BEUIECTB, MO TEIIoBoMYy 3¢¢eKTy, 1o

U3MEHEHMIO CTEIIEHEeM OKHCICHHS XHMHUYECKHUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 YYacTUIO KaTajau3aropa). OK30- M  D3HIOTEPMHUYECKHE peakluH,

TEpPMOXUMHUYECKHE ypaBHEeHUA. [IoHSITHE O CKOPOCTH XUMHUYECKOM peakuuu
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[Tonsite 00 0OpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKUX peakuusax. [lonsTtue o
TOMOTEHHBIX U IeTepOreHHbIX peakuusax. [[oHaTHe 0 XMMUYECKOM PaBHOBECHH.
@dakTOphl, BIUAIOIIME HAa CKOPOCTh XUMHUYECKOW pEaKIUud U IOJIOKEHUE

XUMHUYCCKOTI'O paBHOBECUA

1.5

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  SJIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIMHA C HCHOJIb30BAHUEM METOJa

AIIEKTPOHHOTO OaslaHca

1.6

Teopust AIEKTPOIUTUYECKON TUCCOLMALMU. DIJIEKTPOIUTHI U HEIIEKTPOIUTHI.
Karunonsl, annonsl. MexaHu3m AUCCOLMAIIMKN BEIIECTB C PA3UYHBIMU BUIAMU
xuMuueckoit cBsi3u. Crenenp aucconuanuu. CUIbHbIC U CIa0bIe JIEKTPOIIUTHI.
Peakiuu monHoro oOMeHa. YcClnoBuUsl NMPOTEKAHUS pPEAKIIMH MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE WOHHBIE YypaBHEHHUsI peakiui. CBoWcTBa KHUCIOT,
OCHOBaHUM H COJI€M B CBETE€ TMPEACTABICHHN 00 3JIEKTPOJIUTUYECKON

Jucconuanuu. KauectBenHbIE pC€aKluu Ha NOHBLI. ITonsatue o TUaApoOIn3C coyen

1.7

XHUMHUYCCKUH SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJCISAMU KPHCTAUIMYCCKUX
PEmETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETauIoB (rpadura u
ajMasa), CIOXKHBIX BEIICCTB (XJIOpHIa HATPHsl),; MCCICAOBAHHE 3aBUCHMOCTH
CKOPOCTHM XHMHYECKOM peakuuud OT BO3JAEHUCTBUS pa3IMUHBIX (HaKTOPOB;
WCCIIEIOBAaHUE  DIIEKTPONPOBOJHOCTA  pPACTBOPOB  BEIIECTB,  Mpollecca
JUCCOLMAIIMN  KHCIIOT, IIEJIOYed ©  Ccojiell (BO3MOXKHO WCIOJIb30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHUE OMbBITOB, WJUTIOCTPUPYIOUINX MPU3HAKU
MIPOTEKAHUs peaKkuii HOHHOTO oOMeHa (o0pa3oBaHME OCalKa, BBIJCICHHUE ra3a,
oOpa3oBaHHe BOJIbI); OMBITOB, WIUTFOCTPUPYIOUIUX MPUMEPHI OKUCIUTENHHO-
BOCCTAHOBUTENIbHBIX peakluil (TOpeHHe, PEeaKkIUH paslIoKEHUs, COEIUHEHUSs);
pacrno3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TTOMOIIBIO KAYECTBEHHBIX PEaKIIHii

Ha MOHBI; pCHIICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

HewmeTannel 1 UX COeAMHEHUS

2.1

OOmast  xapakTepuCTHKa rajoreHoB. (OCOOEHHOCTH CTPOEHHs AaTOMOB,
XapaKTepHble cTeneHu okucieHus. CtpoeHue u (pu3nuecKre CBONCTBA MPOCTHIX
BEUIECTB — TaJON€HOB. XHUMHYECKHE CBOWMCTBA Ha IpPUMEpPE XJIOpa
(B3auMoJielicTBUE C MeTaJlylaMH, HEMeTallllaMH, IIejo4yaMu). XJIOPOBOJIOPO.

ConsHas KHCJI0Ta, XUMHWYCCKHEC CBOﬁCTBa, MOJIy4CHHUEC, IPUMCHCHHUC. I[eﬁCTBHC




XJIOpa ¥ XJIOPOBOJOPOJA HA OPraHU3M 4YeJjoBeKa. BakHeWluune XJopuabl U UX

HaxO0JXKJICHHE B MPUPOJIC

2.2

OO6mras xapaktepuctuka 3ieMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpOSHUS
aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u Gu3nIecKue CBOWCTBA
MPOCTBIX BEHIECTB — KHUCIOpOAA M CEphl. AJUIOTPONHBIE MOAM(PUKAIIUU
KHCIIOpoJia U cepbl. XUMHUYECKUE cBoiicTBa cepbl. CepoBOIOpOJ, CTPOEHUE,
busznueckue U xuMudeckue cBoiicTBa. OKCHIBI cepbl Kak IPEICTaBUTENN
KHCIIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3MUECKHEe U XUMUYECKUE CBOWCTBA
(oOmme Kak mpeacTaBUTENs Kilacca KUCIOT U cnenuduueckue). XuMUYECKUE
peakiuu, JeKallue B OCHOBE NPOMBIIIJICHHOTO Croco0a IMOJy4yeHHs CepHOU
kucnotel. [lpumenenue. Conu cepHOM KHCIOTHI, KaUeCTBEHHAas peaklus Ha
cynbdar-uoH. Haxoxmenue cepel U €€ COCNUHEHUN B MPUPOJE. XUMUYCCKOE
3arpsi3HEHUE OKPYXKAIoIIeH Cpelbl COCTUHEHUSMHU Cepbl (KUCIOTHBIC JTOX[IH,

3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0 MPEIOTBPAILICHUS

2.3

OO6mass xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHBIC CTETICHU OKUCIICHUS. A30T, paclipoCTpaHEHUE B PUPOJIE,
dbuznueckue U XUMHUECKue cBoiicTBa. KpyroBopot a3zora B mpupoje. AMMUaK,
ero gu3nuecKre U XUMHUYECKHUE CBOMICTBA, MoiydeHue u npumeHeHue. Comaum
aMMOHUsA, WX (U3HYECKHME ¢ XWMHUYECKHE CBOWCTBA, IPUMCHCHHE.
KauecTtBennast peakiusi Ha MOHbI aMMOHHS. A30THasi KHCIIOTa, €€ MOJyYeHue,
dbuznyeckue W XUMHYECKHE CBOMCTBa (00IIME KaK MpeICTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcmoap30BaHre HUTPATOB U COJIEM aMMOHHS B
KaueCcTBE MHUHEPAIbHBIX yI0OpeHHil. XUMHUYECKOe 3arps3HEHHE OKPYKaroIleH
Cpelbl COeTMHEHUSMH a30Ta (KUCIOTHBIC TOXKIH, 3arPsI3HEHUE BO3/1yXa, TTOUBBI

1 BOJOEMOB)

2.4

®ocdop, amnorponHsle Moaudukanuu docdopa, puzNUECKUe U XUMHUECKHE
cBorictBa. Oxcupn ¢ochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHe CBOWCTBa, mnosyyeHue. lcmonb3oBanue QocdaroB B KauecTBe

MUHEPATBHBIX YI0OpEeHU

2.5

OO6mas xapaktepuctuka 31eMeHTOoB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHBIE CTETMIEHW OKUCICHUS.  YTIEepoX, ajuIOTPOITHBIC
Moau(dUKaIMK, PacpoCTpaHEHHE B TMPUPOJE, (U3HUECKHEe U XUMHUYECKHE
cBoricTBa. Ancop6mus. Kpyrosopot yriepoaa B mpuponae. Okcuabl yriepona,
uX (QU3MYEeCKHe U XMMHUYECKHE CBOICTBa, NEHCTBUE HA >KUBBIE OPraHU3MBI,

MOJIY4YCHHUE U IPUMCHCHHUC. DKOJIOTUYECKHE HpO6J’IGMBI, CBsA3aHHBIE C OKCHUJIOM




yraepona(lV); rumore3a Tm00anbHOrO MOTEIUICHUS KIUMAaTa; MapHUKOBBIMA
abdexr. YrompHas kuciora W e€ coir, WX (U3MYECKHE U XUMHUYCCKHE
CBOICTBa, TONydeHUEe W mpuMeHeHue. KauecTBeHHas peakius Ha KapOoHAaT-
nonbl. Mcnonbp3oBanue xkapOOHATOB B OBITY, MEAMUILIMHE, TPOMBIIIICHHOCTH H

CEJILCKOM XO03IUCTBE

2.6

[TepBoHayanbHbBIe TOHATHS 00 OPraHUYECKHUX BELIECTBAX KaK O COCAMHEHHSX
yriepona (MeTaH, 3TaH, STWIEH, AaleTHICH, 3TaHOJ, TIJIHMLEPUH, YKCYCHas
kucinota). X cocraB m xumuueckoe crpoeHue. lloHsTHe o OMoOIOrHYecKu
BOXHBIX BEIIECTBAaX: MMpax, OelkaxX, yrieBoJax — M HMX pOJIH B JKU3HU
4yejoBeKka. MarepuaabHOE €IMHCTBO OPraHMYEeCKUX M HEOPraHUYECKHX

COEeIUHEHNN

2.7

Kpemuuii, ero ¢usndeckue © XUMHYECKHE CBOWCTBA, NOJIYYCHHE U
npumenenue. CoenuHeHuss KpemMHHUs B npupoje. OOmue mpenctaBieHus 00
okcune kpemuusA(IV) u kpemuueBoi kucnore. CHIMKAThI, ©X UCIIOJIb30BAaHUE B
ObITY, MEAUIIMHE, MPOMBIILICHHOCTH. BaxkHeilre cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, ene300eToH. IIpobiembr Ge3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B MOBCEIHEBHOM KU3HU

2.8

XVUMUYECKUN SKCIEPUMEHT: H3Y4YEHHE OO0pa3ll0B HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJISIHOM KHCJIOTBI; IIPOBEIECHUE KAYECTBEHHBIX PEAKLHUI Ha XJIOpUI-
MOHbl M HaOJIOJCHHE NPU3HAKOB HUX IPOTEKAHUs; OIBIThI, OTpa)KaroLIUe
¢du3nyecKkue U XMMHUYECKHE CBOMCTBA raJIoT€HOB M UX COEIMHEHUHN (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEpUANIOB); O3HAKOMJIEHHE C o0Opa3lamu XJIOpPHI0B
(raoreHuI0B); O3HAKOMJIEHHE C O00pa3laMud cepbl M €€ COCIUHCHHSIMU
(BO3MOXXHO  MCIIOJIb30BaHME BHJEOMaTepHalioB); HAOJIOJEHHE Mpoliecca
oOyrauBaHUs caxapa IoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
U3yuyeHHe XMMHUYECKHUX CBOWCTB pa30aBIEHHOM CEpPHOM KHCIOTHI, MPOBEACHUE
KaueCTBEHHOW peakuu Ha Ccyab(ar-uoH H HaOIoJeHuEe NpuU3HaKa eé€
NPOTEKaHUs; O3HAKOMJIEHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAHME BHJEOMATEpPHANIOB), 00Opa3lamMu
a30THBIX U (ocOpPHBIX yIOOpEeHUH; MOTydYeHUe, COOMpaHue, paclio3HaBaHUE U
M3Y4YE€HHE CBOICTB aMMHaka; MpPOBEJCHHE KaueCTBEHHBIX pPEaKIHil Ha HOH
aMMOHUS U (ochaT-uOH ¥ U3yYEHHE TPU3HAKOB HX MPOTEKaHMUS,
B3aMMOJICIICTBIE KOHIIEHTPUPOBAHHOM a30THOI KHCJIOTHI C MENbIO (BO3MOYKHO
UCTOJIb30BAaHUE BHJICOMATEPUANIOB); H3YYEHUE MOJAETeH KpPUCTAIUIMYECKUX

pemiérok anmasa, rpadura, QymiepeHa; O3HAKOMJIGHHE C  IPOIECCOM




aJcopOIMK PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IPOTHBOIa3a; MOJy4YeHHE, COOMpaHME, PACHO3HABAHUE W H3YYEHHE CBOWCTB
YIJIEKHCIIOTO Ta3a; IPOBEJCHHE KAayeCTBEHHBIX pEaKIHii Ha KapOOoHAT- H
CHWJIMKAT-HOHbl W M3yYEHUE IPU3HAKOB MX IPOTCKAHUSA; O3HAKOMIICHUE C
IIPOAYKLIMEH CUIMKATHOM IPOMBIIIICHHOCTH; PEIICHHUE 3KCIIEPUMEHTAIbHBIX

3aJa4 110 TEMC «BakHele HeMeTaluIbl U UX COCAUHCHUA»

MeTamisl 1 uX COCIUHECHNUA

3.1

OO0mmas xapakTepUCTUKAa XUMUYECKHIX JIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX
nonoxxkenus B Ilepuwonnueckoit cucreme xumuueckux a3ementoB J[.U.
MenneneeBa u crpoenusi atomoB. CTpoeHre MeTauioB. MeTraminueckas: CBS3b
U MeTajulMdecKas KpUCTaUIMUecKas pemeéTka. DIEKTPOXUMUUYECKHH  Psl

HaIIPSHKEHUN METaJIOB

3.2

duznyeckre ¥ XUMUYECKUE CBOMCTBAa MeTaiioB. O01ue crnocodbl momydeHus
MeTauioB. [loHsITHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, 4YyTyH, TIOPATIOMUHHI, OpOH3a) U UX IPUMEHEHUE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[llenouynsle MeTayuibl: nosnoxeHue B llepumonnyeckoil cucTeMe XMMHYECKUX
snemenToB J[.M. MeHeneeBa; CTpoeHUEe UX aTOMOB; HAaXOXJEHHE B IPUPOJIE.
dusnyeckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanust). OKcuasl u
TMIPOKCUABI HaTpusd W Kanus. [IpuMeHeHMe IIeJOYHbIX MEeTauIoB U MX

COoeTUHEHNN

3.4

[llenouno3eMenpbHbIe  MeETaulbl MarHuii W KaJbLMii:  IIOJIOKCHHE B
[Tepuoanueckoit cucreme xumuueckux 3aeMenToB .M. MenneneeBa; crpoeHue
X aTOMOB; HaXOXKJAE€HHE B npupoje. Puznueckue M XUMHUYECKUE CBOICTBA
MarHusi ¥ Kainplusg. Baxxuelme coeauHEHUs KaibIUs (OKCHUI, THAPOKCH]I,

comu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmromyHui: nonoxenue B Ilepmonuueckoil cucTeMe XMMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa; crpoeHne aroma; HaxokJIeHue B mpupone. dusnueckne u
XMMHUYECKHE CBOMCTBA aIOMHHUS. AM(OTEpHbIE CBOMCTBA OKCHJIA U THPOKCHAA

AJIFOMUHUSA

3.6

Keneso: monoxenue B [lepuoguueckoil cucremMe XuMuyeckux 3yemMeHToB 1. 1.
MenneneeBa; CTpOEHHME aToMa; HaxoxiaeHue B npupoae. Dusnueckue u
XUMUYECKHEe cBOWcTBa jxene3a. Okcuubl, TUApokcuasl u conu xene3a(ll) u

xene3a(lll), mx coctas, cCBOICTBA U TTOTyYCHHUE

3.7

XHUMHUYECKUM OKCIICPUMCHT: O3HAKOMIICHHUE C o6pa3uaMH MCTAJJIOB U CIIJIaBOB,




uX (PU3MYECKUMU CBOMCTBAMH; W3YYCHHE PE3YyJIbTATOB KOPPO3HH METAIIJIOB
(BO3MOXKHO HCIIOIH30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICMCTBUSL OKCHJA KajblMsg M HATpus C BOJOM  (BO3MOXKHO
MCIIOJIb30BaHUE BHJIEOMATEPUANIOB); MCCIEIOBAHUE CBOWCTB KECTKOM BOJIbBI;
mpoiiecca TOPEeHHs JKejle3a B KUCIOpojAe (BO3MOXKHO — HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHS KAUYECTBEHHBIX PEAKIUl Ha HOHBI
(Marnusi, Kanblusi, antoMuHusg, uuHka, skeneza(ll) u xeneza(Ill), memu(Il);
HaOJI0/IEHUE U OMKCAaHUE MPOIECCOB OKpAIIMBAHUS IJIAMEHU MOHAMHU HATpPHUs,
K ¢ Kajabius  (BO3MOXKHO  HMCIOJIb30BAaHHWE  BHJIEOMATEPHANIOB);
uccienoBaHre aM(OTEPHBIX CBOMCTB TUIPOKCHIA ATIOMHHHUS U THAPOKCHA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3aja4 Mo TeMe «BaxHeilre MeTamibl 1

HnX COCIUHCHUA»

XuMus u OKpYyXKaromasa cpeaa

4.1

HoBbie maTepuansl U TexHosnorud. BemecrBa n marepuanbl B MOBCEIHEBHOU
’)KU3HU 4YesioBeKa. XUMHUs U 370poBbe. be3omnacHoe MCnoib30BaHUE BEIIECTB U
XUMUYECKUX peakiuii B ObiTy. IlepBas momoib NMpu XMMHYECKUX OXKOTax H

OTpPaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTUYECKOM  IpaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromierd cpensl [1/IK. Ponb XxuMuu B pelieHH# SKOJIOTHUECKUX MPOOIeM.
[IpuponHble HCTOYHUKH YTIEBOJOPOAOB (Yrojb, MNPUPOAHBINA ra3, HEQTh),

MPOJIYKTHI UX MepepabOTKH, UX POJIb B OBITY M MPOMBIIILIEHHOCTH

4.3

XHUMHUYECKUM 9KCIICPUMCHT:. U3YUCHUC 06pa3u0B MaTcepuraIoB (CTCKHO, CIlJIaBbI

METaJIJIOB, MOJINMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOIr0 YPOBHS 0CBOEHMSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TI03HABA€MOCTH SBJIICHUH npupoanl, IIOHHMAHHUEC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH Kak obactu COBpPCMCHHOI'O
€CTCCTBO3HAaHHUA, KOMIIOHCHTA 0611_[6171 KYJbTYpbl H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

IIOHUMAHHUE MECTAa XUMHUH CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAaYUYHBIX MCTOAAX IMO3HAHUWA, B TOM YHCJIC 3KCICPUMCHTAJIIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HCCICAOBAHUA BCIICCTB U HU3YUYCHUA
XUMHNYCCKHUX peaKI_[I/Iﬁ; YMCHUC HCIIOJIB30BAaThb MOJCIHN JIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o chepax npodeccHoHATBHOMN AEATETLHOCTH, CBSI3aHHBIX C XUMUCH U
COBPCMCHHBIMU TCXHOJOTHUAMHU, OCHOBAHHBIMHM Ha JOCTHIXCHUAX
XMMHYECKOH HAyKH, YTO IIO3BOJMT OOYYArOIIMMCS pPaccMaTpHBaTh
XUMHUIO Kak cpepy cBoelt Oyayuiei npopeccuoHanbHON AESITETbHOCTU
U clienaTh OCO3HAHHBIM BBHIOOP XMMMU Kak NMPO(QUIBHOTO NpeaMeTa

MIpU TIEPEXO0/ie Ha YPOBEHB CPEIHETO O0IIero 00pa3oBaHUs

Bnanenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHHEC IIPUMCHSATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIIOYACT:

2.1

BAOXHEHIINE XWMHWYECKHE ITOHSATHA. XUMHUYECKUH 3JICMCHT, aTOM,
MOJIEKYJIA, BELIECTBO, IIPOCTOE U CIIOXKHOE BEIIECTBO, OJHOPOJHAS U
HEOAHOPOAHAA CMEChb, OTHOCHUTCIIBHBIC aTOMHAasd W MOJICKYJIIpHasa
MAacchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
00BbEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJb (CpemHss), XUMHYEcKas
peakiysl, peakUuu COECOUHEHHUS, PEAKIMHU Ppa3I0KEHUS, PEaKIUH
3aMeIIeHUs, peakuy oOMeHa, TeruioBoi 3¢ (eKT peakluu, 3K30- U
SH/IOTEPMHUUECKUE DPEAKIIMU, PACTBOP, MaccoBas MO XMUMHUYECKOIO
3JIEMEHTa B COEAMHEHUH, MAcCOBast J10JI1 U MPOLEHTHAS KOHLEHTpAIHsI

BCIICCTBA B paCTBOPEC, AAPO aToOMa, 3HCKTpOHHLII>i clon aToMa, aTOMHasa




opbutanb, pamgdyc aroma, BAJIEHTHOCTb, CTENCHb OKHCIICHHUS,
XUMHYECKasl CBS3b, NEKTPOOTPHUIIATEIBHOCTD, TOJISPHAS U HEMOJSIpHAs
KOBaJICHTHAsl ~ CBS3b, HOHHAs  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTaJUIM4ecKass peméTka (aToMHasi, HOHHas, MeTajuln4yecKas,
MOJIEKYJISIpHAsI), MOH, KaTHOH, aHHOH, JJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTHYECKAs  JTUCCOIMALMs, pEeaKUMd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ pPEAKIMM,  OKHUCIUTEIb U
BOCCTQHOBUTENb, OKHCIIEHME U  BOCCTAHOBJICHHE, AJIEKTPOJIH3,
XMMHYECKOE pPaBHOBECHE, OOpaTHUMble M HEOOpaTHMbIC pEaKIuH,
CKOpPOCTb XUMHYECKOW peakuuu, Karamuzarop, I[IJIK, xkopposus

METaJJIOB, CILIABBI

2.2

OCHOBOITOJIATalOIIME 3aKOHbl XHMHUH: 3aKOH COXPAHECHHS MAacChl,
nepuoguueckuii 3akoH J[.MI. MenzaeneeBa, 3akOH TOCTOSAHCTBA

COCTaBa, 3aKOH ABOTapO

2.3

TCOpUU XUMHU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

BHCKTpOHHTHqCCKOfI JUCCorManmn

Bnagenue ocnoBamu XHUMHYECKOH I'PaMOTHOCTH, BKHIOanOHleﬁi

3.1

YMEHHME TPaBUIBHO HCIIOJIb30BaTh HM3yUYEHHBIE BEIIECTBA U
MaTepuaigsl (B TOM 4YHCIIE MHHEpaJbHBbIE YHOOpEHHs, METaulbl U
CIUIaBbl, NOPOAYKTHI  MEpepadOTKH  MPUPOJHBIX  HUCTOYHUKOB
YTJIEBOJIOPOIOB (YTJIs, IPUPOTHOTO Ta3a, HEPTH) B OBITY, CEIHCKOM
X035IIICTBE, Ha MPOM3BOACTBE M TTOHMMaHUE 3HAYEHUS KHUPOB, OCIKOB,
VIJEBOJOB Il OpraHM3Ma 4YelloBeKa; yMEHHE NPOrHO3UpOBATh

BJIMAHHUC BCUICCTB U XUMHUYCCKUX IPOUECCOB HA OPraHU3M YCJIOBCKA U

OKPYKAIOIIYIO IPUPOHYIO CPEIy

3.2

YMCHHUC HUHTCIPUPOBATL XHUMUYCCKHUEC 3HAHUA CO 3HAHUAMH OPYTUX

Y4eOHBIX TIPEIMETOB

3.3

HaJM4yue OmbITa paboThl C Pa3IMYHbIMH MCTOYHMKAMH HH(OpMaluu
Mo XUMHM (Hay4dHas M Hay4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BC€IICCTBAX, HX
IMpEeBpalICHUAX n MPAKTUYICCKOM MMPUMCHCHUHA n YMCHUE

HCIIOJIB30BaTh €€ I peuicHu-d y‘-ICGHO-H03HaBaTGHBHLIX 3aaad

BJ'Ia}IeHI/Ie OCHOBAMHM TOHSITHHHOTO arrmapara M CHMBOJUYCCKOI'O

A3bIKa XUMHHN IJIs1 COCTAaBJICHUSA (pOpMy.]'I HCOPTraHNYCCKUX BCIICCTB,




YpPaBHEHUM  XMMHMYECKMX  PEAKLUUW; OCHOBAMM  XUMHUYECKOH

HomeHksatypsl (IUPAC u TpuBHanbHOIN)

VMeHne OOBSICHATH CBSI3b IOJOKEHHS JJIEMEHTA B HepHOHHHGCKOﬁ

CUCTCMEC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsal sapa, oOllee YHucio
9JIEKTPOHOB), PACIpPENICIEHUEM HIIEKTPOHOB IO 3JHEPreTUYECKHM
YPOBHSIM aTOMOB HEPBbIX TPEX MEPUOIOB, KAJTUS U KAJIbLIHS
[IpencraBnenue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB (paguyc aTroma, 3JeKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX W CIOXKHBIX BEHIECTB OT TIOJOXCHHUS JJIIEMEHTOB B
[lepuoguueckoit cucremMe (B MalbIX MEpUOAAX M TJABHBIX
MOATPYIIIAx) ¥ 3JICKTPOHHOTO CTPOCHUS aTOMa
7 YMmenue knaccuuuupoBarh:
7.1 XUMHYECKHUE JIEMEHTHI
7.2 HEOpraHUYECKUE BEIIECTBA
7.3 XUMUYECKUE PEAKIIHH
8 YMeHue onpenensiTh:
8.1 BAJICHTHOCTh W CTENEHb OKUCIICHHUS XUMHUYCCKUX DJIEMEHTOB, 3apsil
' HOHA
8.9 BHUJT XUMHYECKOH CBS3M W THUIN KPUCTAIUIMUECKOH CTPYKTYphl B
' COCTUHEHUSX
8.3 XapakTep cpeibl B BOAHBIX PacTBOpax BelecTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCJIUTETh U BOCCTAHOBUTEITH
9 YMeHue XxapakTepru3oBaTh (PU3MUECKHE U XUMUYISCKUE CBOWCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOJ, TpaduT, amMmas,
9.1 KpeMHHH, a3or, ¢ocdop, cepa, XJIOp, HATpWd, Kaaul, MarHui,
KaJIBITMH, aTFOMUHUH, JKeJe30)
CIIOKHBIX BEIIECTB, B TOM 4YHCIIE WX BOJHBIX pPacTBOpPOB (BOJa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 MetaioB [-IIA rpynn, amtomunus, menu (II), unnka, xeneza (I u
' II), oxcuas! yrinepona (I u IV), kpemuus (IV), azora u pocdopa (111
u V), cepel (IV m VI), cepuucras, cepHas, a3oTuCTas, a30THasi,
(dbocdopHas, yronpHasi, KpeMHHUEBasE KUCIIOTa U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBa BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHUSA, NMPUMCHCHHUC BCHICCTB B
3aBHUCHUMOCTH OT HX CBOP'ICTB, BO3MOXHOCTD IMPOTCKaHUA XUMHNYCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUs PEaKIUi, B

10 _
TOM YHUCJIE:
10.1 peakiuii H'OHHOTOo 0OMeHa
10.2 OKHCITUTETFHO-BOCCTAHOBUTEIIbHBIX PEaKITHit
10.3 WUTIOCTPUPYIOIINX XHUMHYECKHE CBOMCTBAa M3YYEHHBIX KJIACCOB
' (TpyII) HEOPraHM4YECKUX BELIECTB
10.4 MOATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHUe BRIYUCIISTh (IPOBOJUTH PACUEThI):
111 OTHOCUTCIILHYIO MOJICKYJSIDHYIO M MOJISIPHYIO MacChl BEIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOI0 JIEMEHTA B COSIMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 YypaBHEHUSM XHUMHUYECKHX pPEaKIUd U HaXOIUTh KOJIUYECTBO
' BeIIeCTBa, 00bEM U MaCCy peareHTOB WJIH MPOJTYKTOB PEaKIIHH
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH ~ METOJAaMH  HAYYHOTO  TO3HaHHWS  (HAOIIOACHHE,
121 M3MepEeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MTPU U3YUYECHUU BEIIECTB U
' XUMHYECKHUX SIBICHUH; YyMeHue chopMynupoBaTh MpoOieMy U
MIPEJITIOKUTH TIYTH €€ PEIICHUS
192 Oe3omacHOil pabOThl C XMMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCYJI0H ¥ JIa0OpaTOPHBIM 000PYIOBAHHEM
MpaBHJIaMy 0€30MacHOTr0 OOpaIlleHus C BEIIECTBAMU, UCTIOIB3YEeMBbIMU
B TIOBCETHEBHOW KM3HU, TIPABHIJIAMU MTOBEJACHUS B LEJISIX COSpPeKEeHUS
123 3I0pOBbS M OKpY’Kalolllell MPHUPOJHON Cpebl; MOHUMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKHUBBIE OPTaHU3MBI OMPEICIIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS W TMPEAOTBPAILEHUS HX BPEIHOTO
BO3JICUCTBUA
13 Hanwune mpakTUYeCKHX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHUS
CIIEYIOIIUX XUMUYECKUX IKCIIEPHUMEHTOB:
131 M3YYCHHE U ONHUCaHue (PU3UIECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (pI/ISI/I‘{CCKI/IMI/I u XUMHUYCCKUMU SIBJICHUAMM, OIIBITHI,




MJUTFOCTPUPYIOLME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHe CIIOCO00B pa3JeNeHus cMecel

13.3

IIOJIYUYCHHE KHUCIOpoaa W H3YUCHHUC €TI0 CBOﬁCTB; IIOJIYYCHHE
BOAOpPOAa U U3YUYCHUC CIr0O CBOP’ICTB; MOJIYYCHHEC YIJICKHUCJIIOIO ra3a u

HU3Y4YCHHUEC €TO CBOﬁCTB; IMOJIYy4CHHUEC aMMHAaKa U U3YUCHUEC €TI0 CBOMCTB

13.4

IIPUTOTOBJIICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JoJed

pacTBOPEHHOTO BEILIECTBA

135

MIPUMEHEHUE UHIUKATOPOB (;makmyca, METHJIOpaHkKa u
¢beHondranenna) s ONpeNesIeHUs] XapakTepa Cpelbl B pacTBOpax

KUCJIOT U LIeIouen

13.6

WCCIICZIOBAHUE U ONHMCAHUE CBOMCTB HEOPraHMYECKHMX BEIIECTB
Pa3UYHBIX KJIaCCOB; M3YUCHHUE B3aUMOIECUCTBHS KHCIOT C METaJlIaMH,
OKCHJIaMH  METaUIOB,  PAacTBOPUMBIMM U HEPACTBOPHUMBIMHU
OCHOBaHMSIMH, COJISIMH; TIOJIy4eHHE HEpacTBOPHUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOIO MeTajlyla JpyruM U3  pacTBOpa  COJIU;
uccienoBaHue amMQOTEpPHBIX CBOMCTB TUAPOKCUAOB aJlOMUHUS U

AHKA

13.7

PCUICHUC SKCIICPHUMCHTAJIBHBIX 3aAa4 110 TCMaM: «OCHOBHBIE KJIAaCCBI
HCOPraHNYCCKUX CoeHHHCHHﬁ)); ((QHGKTpOJII/ITI/I‘-IGCKaﬂ
JUCCOoHan s, «Baxnelmuye HEMETaIbl H HUX COCAUHCHUA»,

«BaxHelIe MeTajabl U UX COCIUHEHU

13.8

XUMAYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  MPHU3HAKH
MPOTEKaHMUs peakii MOHHOro oOMeHa; KaueCTBEHHbIE PeakIuu Ha
MPHUCYTCTBYIONIME B BOJHBIX PAcTBOpax HOHBI: XJOPHI-, OpOMUI-,
nonua-, cynbdar-, Qocdar-, kapOoHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHHUS, MarHusl, KaJbIUs, alTFOMUHHS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

VYmMmenue:

141

MPENCTaBIATh PE3yabTaThl dAKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNnbCTB, TpaUKOB M TaOMUIl M BBIABIATH AMIUPHUYECKHUE

3aKOHOMEPHOCTH

14.2

YCTAaHABJIMBATL CBA3U MCKIY pCaJIbHO HaGJIIO)IaCMLIMI/I XUMHNYCCKUMU
ABJICHUSAMHU U IIpoLCCCaMu, MPOUCXOAAIINMHU B MAKpPO- U MUKPOMHUPE,

OOBICHATH IMPUYIUHBL MHOFOO6pa3I/I${ BCIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

Uucteie BemecTBa u cMecu. CiocoObl pa3ziesieHus: cMecei

1.2

ATOMBI H MOJICKYIJIBI. Xumudeckue djieMeHThl. CHMBOIBI  XMMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

1.3

Xumuueckasi popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTeneHb

OKHCIICHUA

14

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOCUTEeNbHAss aTOMHas Macca.
OrHocuTenbHas MOJICKYJIsIpHasd Macca. MaccoBas goas XMMHYECKOTO JICMEHTa

B COCIUMHCHHNU

1.5

KonuuectBo BemectBa. Monbs. MonsipHas macca. MomsipHblii 00b€M Ta3oB.

BzaumocBs3b KOJIMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CAUHUL] BEIICCTBA

1.6

du3pyeckre U XUMHYCCKHAE SBIICHHS. XHUMHUUYECKas peakuuga u eé IIPpHU3HAKH.

3aKoH COXpaHCHHA MACChI BCHICCTB. XUMHYECKHE YpaBHCHUA

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH H Hepnonﬂqecxaﬁ CHUCTCMa XHMHNYCCKHUX JJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Iepuonnueckuii 3akoH. Ilepuognueckas cucreMa XUMHUYECKUX deMeHTOB J[. 1.
MenpneneeBa. [lepuonsl u rpymnmnsl. U3HYECKUA CMBICI TOPAIKOBOIO HOMEpA,

HOMCPOB II€prUoaa U I'pyHIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHBIX sep. M3otombl. Dnextponsl. CTpoeHue
JIEKTPOHHBIX  000JI0ueK aTOMOB IMepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB

[Tepnonnueckoit cucrems! J1.M1. MeHnneneena

2.3

3aKOHOM€pHOCTI/I B M3MCHEHHHU CBOMCTB XMMHYCSCKHX JJICMEHTOB IEPBBIX Tpex
NepruoaoB, KaJivsd, KaJlbIOUA (paz[I/cha aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MECTATNIMYCCKUX W  HEMETATNIMYCCKUX CBOfICTB) n #nx COGI[I/IHGHI/Iﬁ B
COOTBCTCTBHHM C IIOJOXKCHHUCM JJICMCHTOB B HCpHOI{quCKOﬁ CHUCTEME H

CTPOCHUEM HUX ATOMOB

Crpoenue BemiecTBa

3.1

Xumudeckass cBa3b. KoBasieHTHass (MOJspHAsT W HEMOJISIPHAs)  CBS3b.
DNEeKTPOOTPULIATEIbHOCTh ~ XUMHUYECKUX  dyeMeHToB.  MoHHas  CBs3b.

Meramnuueckas CBSI3b




3.2

Tunbel KpUCTAIUIMYECKUX PEHIETOK (aTOMHas, WOHHAs, METaJIMYecKas),
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKH W BHUIA

XUMHUYECKOH CBI3U

Baxwneiie npeAacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeramnbl u ux

COCIUHECHUA. Meramisl 1 uX COCAUHECHUA

4.1

Knaccupukanuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHEHUH: OKCHJIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, am(poTepHBbIC) u
HecosieoOpa3yromye; OCHOBaHMK (UIENOYM W HEPAaCTBOPHMBIE OCHOBAHMSA);
KHCIOT  (KUCIOPOJCOJCpKAIME H  OSCKUCIOPOJHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

dusnyeckue MW XHMHYECKHE CBOMCTBa IIPOCTBIX  BCIICCTB-HEMETAJIJIOB!:

BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

dusnueckue W XHMUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJUIOB: JIMTUA,
HaTpuA, Kajliud, Marovud W KajJlblHs, aJIFOMUHHA, JKCJIC3a. QHGKTpOXI/IMI/I‘leCKI/Iﬁ

PsAI HAIPSKEHUN METAJLIOB

4.4

dusnyeckue 1 XMMHYSCKHE CBOMCTBA BOJOPOAHBIX COC,I[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

duznyeckue U XUMHUYECKHE CBOMCTBa OKCHI0B HeMeTamoB: cepel (IV, VI),
azora(ll, IV, V), docdopa(lll, V), yrnepoma(ll, IV), kpemausa(IV). Ilonydenue

OKCHUJ0B HEMECTAJIJIOB

4.6

Xumnueckue cBoiictBa okcunoB: MetamioB [A-IIIA rpynm, mmaka, meau(Il) u

xeneza(ll, III). [Tonyyenne okCUA0B METAIIIIOB

4.7

XUMHUECKHE CBOMCTBA OCHOBAaHMM M aM(OTEpHBIX THAPOKCHIIOB (Ha mpumepe
TUIPOKCUIOB  AJIIOMUHHS, Kene3a, IuHKa). [lodydeHwe ocHOBaHMI W

aM(OTEpHBIX TUAPOKCUIOB

4.8

OOme XMMHUYEeCKHe CBOMCTBA KHUCJIOT: XJIOPOBOJOPOJHOM, CEpOBOJOPOIHOM,
CEpPHHUCTOM, CEepHOM, a30THOM, GochopHOM, KpeMHHUEBOM, yroiapHOH. OcoObie
XMMHYECKHE CBOMCTBA KOHLICHTPUPOBAHHOM CEPHOM H a30THOM KHCIOT.

[Tonyuyenue kucimor

4.9

OOme xuMu4Yeckue cBoiicTBa cpennHux coineil. [lomydenue coneit

4.10

[Monydenue, coOupaHHue, pacHO3HABAaHWE BOJOPOJA, KHUCIOPOAa, aMMHAKa,

YIJICKUCIIOIo ra3a B na60paTop1/H/1
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HOJ’IY‘ICHI/IC aMMHakKa, cepHoﬁ U a30THOH KHCJIOT B MPOMBIIIJICHHOCTH. O6H_[I/Ie

CIOCOOBI TOTYYCHUSI METAIIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HCOPTaHUYCCKUX COCIII/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Krnaccudukanus XMMUYECKNX peakIuil M0 pa3IMYHbIM [IPU3HAKAM: MO YUCITY H
COCTaBy YYaCTBYIOIIMX B pPEAKIMU BEUIECTB, IO TemioBoMy 3¢¢ekrty, 1o

HM3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

TennoBoit 3 heKT XMMUIECKOH peakiy, TEPMOXUMHUYECKHE YpaBHEHH. DK30-

1 OHAOTCPMHUUYCCKUE PCAKIUH. TepMOXI/IMI/I‘IeCKI/IC YpaBHCHHA

5.3

OKuCINTEIBHOBOCCTAHOBUTENbHbBIE peakiu. OKUCIUTENIN U BOCCTAaHOBUTEIH.
[Ipomieccbl  OKUCIIEHHSI W BOCCTAaHOBJICHHSA.  OJIEKTPOHHBIA  OanaHc

OKHCIIMTETLHOBOCCTAHOBUTEIILHOM pE€aKknuun

5.4

Teopus >7eKTpOIUTHYECKON qucconranuu. KatnoHbl, aHMOHBIL. DJIEKTPOJIUTHI U

HCOJICKTPOJINTHI. CunbHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb Jucconruanumn

5.5

Peakiiuu wonHoro oOMeHa. YCJIOBHSI MPOTEKAaHUs PEAKIMid HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHBIC HOHHBIC YPABHCHUS peaKuHﬁ

Xumus u OKpYyKaromiasa cpeaia

6.1

BemecrBa m Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeloOBeKa. besomacHoe
UCIOJIb30BAaHUE BELIECTB M XUMMUYECKUX peakuuil B jaboparopuun U OBITY.

HepBaﬂ IIOMOIIb ITPpHU XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHUECKOE 3arpsi3HEHHE OKpyXKarolied cpelapl  (KUCIOTHBIE — JIOXKIM,
3arps3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CHOCOOBI €ro MperoTBpaIleHUs
[IpenensHas nomyctumas koHueHtpauus Bemects (IIJIK). Ponp xumuu B
pelIeHNH HKOJOTHUECKUX TNpolieM. VYCuiIeHue MapHUKOBOro »(dexra,

pa3pylieHue 030HOBOTO CJIOSI

6.3

IIpumenenue cepsl, a3ota, ¢ocdopa, yriaeposaa, KpeMHHUS U MX COCIUHEHUN B
OBITY, MeIWIIMHE, TPOMBIIUIEHHOCTH W CEeJIBbCKOM Xo3sicTBe. llpumeneHune
METAJUIOB M CIUIaBOB (CTajlb, YYTyH, [IIOpPalIOMUHUM, OpoH3a) B OBITY U
MIPOMBIIIIEHHOCTH UX coeanHeHuil. [IoHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE

CITOCOOBI 3alllUTHI UX OT KOPPO3UU

6.4

[IpuposHble UCTOYHUKH YTJIEBOJIOPOAOB (Yrosib, NPUPOIHBIA ra3, He(dTh),

MPOIYKTHI UX MepepadboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIE TOHATHA OO0 OpPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriepozaa (MeTaH, 3TaH, STUJIEH, alleTUIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTa).
[TonsiTHe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: KUpaX, ONKax, yriieBoJax — U UX

POJIM B )KU3HU YCIIOBCKA




7 Pacuérsr:
7.1 1o hopMynaM XMMHYECKUX COCAMHEHUI
1.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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