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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepanbHOM paboyell mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo xXxumuu Oa€T MPEACTABICHHE O LENAX, OOIIEH CTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTENIbHOE MIPEAMETHOE COJIEpKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
paznenaM M TeMaM MpPOrpaMMbl MO XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU CoJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaromuxcsi, ONpeaensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzainu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTEIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IeJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHUWE XUMHUHM CIY>KUT OCHOBOM Il (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTepPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIICCTB B MPHUPOJE, O MyTSAX PEIICHHS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnune xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEW  JUII  CaMOpPa3BUTUS |
dbopMupoBaHUs KYJIbTYpPbI IMYHOCTH, €€ 00111eH U (PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITeIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIbCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM JTare €€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAKOTCA HA OCHOBE HMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX TMpeaMeToB: «OKpyX AUl MUp»,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIbHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOUW KYJBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM T[IO3HAHUS TMPU MU3YUYEHHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCETHEBHOM >KU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUi, CIIOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YYaIOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUM, TPUMEHSATh HMX MPU pPEUIeHUH MpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

—pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CHCTEME HayYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U Cl0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XUMHUYECKHUE ypaBHeHMs. Kiaccudukaius
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTOMN) SABJICHUM, HAOMIOACHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB pa3/esieHHs] CMECEe: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTepKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYeHHUsST KHUCIIopoJa B JabopaTopuu W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

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.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM razoB. Pac4€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOZE€ U B KHU3HU 4esoBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcugoB. Du3nyeckue U XHUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

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

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
NpeKpalleHuss TopeHus (Mmokapa), O3HAaKOMJICHHE C OOpa3llaMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJb, HMCCIIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHS BEIIECTBC
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJIEIOBAaHUE O0pa3I0OB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklWil HEUTpalu3aluH, IOIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasi CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. DOU3WYECKUI CMBICH MOPSAKOBOIO HOMEpPAa, HOMEPOB NEpUoAa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuoanyeckoint cucreme /. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mnpakTtuku. [[. M. MenneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tpornecchl OKMCIIEHUSI K BOCCTAHOBIIEHUS. OKHUCIUTENA U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3ioKeHUs, COCTUHCHHMS).

Mesricnpeomemmnuwie céasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKHA U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUUW U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
3JIEKTPOHHOTO OasaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
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
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE DJICKTPOMPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapakTepuctuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCIIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MYECKHE W XHMHYECKHE CBOMCTBA (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. Haxoxnenue ceppl u €€ COCOTUHEHHM B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. A30T, pacIpOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yn0oOpeHnil. XuMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaToB B KaYECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouusi. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayanbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBaX Kak O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKN Ba)KHBIX BEILIECTBAX: XKHUpax, OeJKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue npencTaBieHHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



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

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HUX COCIUHEHUN (BO3MOKHO HCIIOIb30BaHUE BHUIECOMATEPHUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3laMu a30THBIX U (HOChHOPHBIX yAOOpPEHUil, MMOITyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKAHUsI, B3ANMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, pacrio3HaBaHUE U M3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxkHelnme HeMeTaJUIbI ¥ UX COEIUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM 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. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABI HATpus W Kanuda. l[IpuMeHeHne WIENOYHBIX METAUIOB MW UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUupoae. PU3NUECKUE U XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aTFOMUHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

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

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MAarHus, KaJIbLHs, aIFIOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEHICHUE YKCIICPUMEHTAIbHBIX 3a71a4 Mo TeMe « Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-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, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MI0JIC3HbIE UCKOTIaeMblIe, TOILIIUBO, BOJIHBIE peCypChl.



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

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOI'O  OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COILMOKYJIbTYPHBIMH U JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATHIMU B
oOllleCTBE TMpaBWJIaMH W HOPMaMHU IIOBEJACHUS M CIIOCOOCTBYIOT IIpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAlUM U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBBIX JIOCTUKEHUAX M OTKPBITUSX MHPOBOM M OTCUYECTBEHHOW XUMMWHU,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLNUAIBHBIX HOPMax M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3)LlEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TIPEJICTABICHHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYyJIBTYpPhl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, MPOEKTHOW U  HCCIEN0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)¢popMuUpOBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5)Tpy10BOro BOCIIMTAHMSI:

UHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u Tpyia pa3audHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6)3K0JI0rM4eCKOro0 BOCIIUTAHMS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
KU3HM Ha 3eMJle, OCHOBE €€ CyLIECTBOBAaHUS, IOHMMaHUE LIEHHOCTH 3JI0POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALIMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTUYECKUX MpOoOJeM M MyTel WX pelIeHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 3TUX MPEeAMETOB (OPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MIPU3HAKK, yCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXIAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM IPEACTaBIEHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh PA3IUYHbIE METOAbl M 3aMpOChl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BaHUS PA3IMYHBIX MTOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipolecce Y4eOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

yMEHUSl 3a/laBaTh BOMPOCH (B Xo0J€ jauaiora W (WIM) JUCKYCCHUH) TIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUUYECKOTO IKCIIEpUMEHTa (1a00paTOpHOro OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTHUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BATh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIlaHUH.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, CcHenuPUIeCKue Uil TPEAMETHOW oOmactu «XUMHS», BHUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE 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 HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUS, PEAKIUU 3aMEUICHUsA, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

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,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHAasT W HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

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

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJNbIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeieHUE UX 0 JIEKTPOHHBIM CIIOSIM);

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

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TOATBEPKAAs OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHUE, 0000IIeHHEe, CUCTEeMAaTU3aIMIO, KIacCU(PUKAIIUIO,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOpPOJAA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIty oOydenus B 9 kiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakuuu, MOJb, MOJSIpHBIM ~ 00BEM,  PacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHWMHYECKOE paBHOBecHe, OOpaTUMble W



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTaJuInuecKas), KpHUCTAIIMYecKas pemeTka, KOppo3Hus METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJICHHS (HOpMyI
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas)) 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 MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOPhIE MMEITCA B IEPUOAUYCCKONW TabiuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUUN B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIIECTB, MO TEIMIOBOMY 3P (HEKTy, M0 M3MEHEHHUIO CTEIEHEW OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATb YPAaBHEHUS SJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXKe I[paBuja OOpallleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATeIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (pealbHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

N KosaunvecTBoyacoB DJIeKTPOHHBbIE
; HaumenoBaHnuepasieioB u (undposBbie)
n/ Bcer | Konrpoasubiepador | Ilpaktudyeckuepador
TEeMIPOrPaMMblI o0pa3oBaTejibHBIEpECYP
I 0 bl bI
ChI
Pa3nesn 1.IlepBoHaYaIbHBIEXUMHYECKHENOHSITHS
XuMHsT — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U IMPAKTHICCKOM 5 2 bubmorexa [IOK
' P https://m.edso00.ru/7f41837¢c
JICATEILHOCTH YeJIOBEKa
bubmuorexa [IOK
1.2 B 1 1
i S https://m.edsoo.ru/7f41837c
Hroromnopazaeny 20
Pa3znen 2.BaxHeiilme npeacTABUTEIH HEOPTAaHUYECKUX BellleCTB
bu6anoreka IIOK
2.1 B .K ! 6
03ayx. Kucnopon. Towsue 06 oxcuax https://m.edso0.ru/7f41837c
bu6anoreka LIOK
2.2 B I 8 1
OAOPOA-LIOMATHE O RHCHOTax 1 COIIX https://m.edsoo.ru/7f41837c
bu6nuorexa [IOK
2.3 Bopga. P ! 0 5 1 1
A3 TACTBOPEL. LIOWATHE 0b OCHOBAHIAX https://m.edso00.ru/7f41837c
54 OCHOBHBIEKIIACCHIHEOPTAHUYECKUXCOCTUHE 11 1 1 bubnmnoreka [JOK
' HUH https://m.eds00.ru/7f41837¢c
Hroronopaszaeny 30

Pasznea 3.I1epuoanueckuii 3axoH u Ilepuoguueckas cucrema xumuueckux 3jemMeHToB /I. M. MenaeneeBa. CTpoeHneaToMoB.

XuMHYECKASICBA3D. OKI/[CJII/[TCJII)HO-BOCCTaHOBI/ITeJIbelepeaKlll/lI/l



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

ITepuoanueckuii 3akoH u [lepronuueckas

bubnunoreka LIOK
3.1 cHcTeMa XMMHUYeCKuX anemMeHToB [1. 1. 7 https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHueaToma
Xumudeckas cBa3b. OKHUCIUTEILHO- bubnunoreka LIOK
3.2 8
BOCCTaHOBUTEIIBHBIC PEAKIIUU https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
Hroronopasaery 15 https://m.edso0.ru/7f41837c
PesepBHOEBpeMs 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

N KosnyecTBouyacon DJIeKTPOHHbIE
; HaumeHoBaHuepasaejioB U (undposBbie)
n/ Bcer | KonTpoabHbiepado IIpakTnyecknepado
TeMIIPOTrPaMMbI o0pa3oBaTejbHbIEpecyp
n 1] ThI ThI
ChblI
Pa3nes 1.BemecTBo U XMuMH4YecKHe peakuu
11 [ToBTOpEeHue u yriay6ienue 3HaHUN 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUXPEA 4 bubnuoreka [IOK
' KITHit https://m.edsoo.ru/7f41a636
13 DNEKTPOIMTHYECKAs TUCCOLUALIHS. 8 1 1 bubmuoreka [IOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edso00.ru/7f41a636
Hroromnopazaeny 17
Pasznen 2.HemeTaJJIBI M HX COeTHHEHHS
51 OO6m1ast XxapakTepruCTUKa XUMUUYECKHUX 4 1 bubnuoteka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u 6 bubmorexa LOK
' i Py - -ep https://m.edso0.ru/7f41a636
e€CcoeIMHEeHMS
OO61mas xapakTepuCcTHKa XUMUYECKIX
2.3 anemeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa [TOK
' PYIHAL ’ P https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mas xapakTepuCcTHKa XUMUIECKUX
24 anemeHTOB |V A-rpynmsl. Yriaepoa u 8 1 2 bubmorexa OK
' . PYHIIRL poa https://m.edso0o.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS



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

Hroromopaszaeny 25
Pa3zgen 3.MeTa/JIbI M MX COeAUHECHUSA
. but6mmoreka [IOK
3.1 ObmpecRoiCTBaMETAIIOB 4 https://m.edso00.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxxnenie MeTaibsl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Hroromopaszaeny 20
Pa3znen 4.Xumusi u okpyxaromasi cpeaa
4.1 BentectBa 1 Marepualibl B KA3HU YeEJIOBEKA 3 Bubmorexa ITOK
' B p https://m.edso0o.ru/7f41a636
Hroronopaszaeny 3
PeszepBHOEBpEMS 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KosnyecTBouyacon
JIeKTPOHHBbIeNU(PPOBbICOOPA3OBATEII
Temaypoka Bce | Konrtpoubnbiep | IIpakTudeckuep
n/ bHbIEPECYPCHI
u ro a00ThI a0oThI
IIpeamer xumun. Poib Xumuu B KU3HA 1 bubnuoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
IlonsiTe 0 MeTO1aX MO3HAHUS B XUMUHU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
paboThI B 1a00paTOpUN U TIPUEMBI 1 1 bubnuorexa [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmorekxa [IOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2 «Paznenenue
cMmeceil (Ha mpuMepe OYMCTKU 1 1 Bubmmorexa LIOK
. PHMED https://m.edsoo.ru/ff0d28c8
MTOBapEHHOM COJIH)»
ATOMBI ¥ MOJIEKYJIbI 1 bubmmorexa [JOK
y https://m.edsoo.ru/ff0d2a6c
XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
IIpocThie U CIIOKHBICBEIIIECTBA 1 bubmmorexa [JOK
p m https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOCYUCHHE 1 Bubnmorexa LIOK
YIIpHOCY 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 ITOCTOSHCTBA COCTaBa BCIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BaareHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHX 2JIEMECHTOB
OtHOcUTENIbHAS aTOMHAs Macca. bubmuoreka [JOK
11
OtHocuTeNbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMHYECKOTO 3JIEMEHTa B bubmuorexka [JOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecrBa. Moinb. Mousipaas bubnnoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 dusznyeckrue U XUMHUYECKUE SIBICHUS. bubmuoreka [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yCcioBUSA IPOTEKAHUSA bubnuorexa [JOK
15 .
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHAMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKHX bubmorexa HOK
= . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmsi XuMrUuecKux peakiiuii
18 (coe I/Iqu):HI/H[H a3JI0KCHHS 3a1$1)e elin/m bubmorexa HOK
8 P > SAMCTICHIT, https://m.eds00.ru/ff0d3f34
oOMeHa)
M. B. JIOMOHOCOB — y4€HBIi1-
19 sHImKJIoneauct. O0o0IeHNEe U bubmorexa HOK
t AHCT: IUH https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUI3HAHUI
20 KonrtponsHast padora Nel mo reme bubmuorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech razos. CocraB Bo3ayxa. bubnuorexa [IOK



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

Kucnopox — snemeHT u mpocToe
BenrecTso. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCIIOpo/1a (peaKiuu OKUCICHHUS bubmmorexa [JOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsTueobokcuIax
Crioco0bl MoTy4eHust KUCIOpoa B
23 naboparopun ZIqH OMLIMHGHF;{(fLTH bubmmorexa [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHnekucaopoaa
TemmoBoii 3¢ (heKT XUMUIECKOH peaKIuH,

24 MOHATHE O TEPMOXUMHUYECKOM bubnunoreka [JOK
YPaBHEHUH, 3K30- U SHAOTEPMUUYECKUX https://m.edsoo.ru/ff0d4790
peaKnusx
Tornueo (HedTh, Yroib U METaH).

25 3ar 513H61§He(11:03 . a, CIIOCOOBI Zro bubmmorexa [JOK

p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tony4yenne u coOupaHue KHCIOpPoIa Bubmmorexa LIOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY

97 Bonopon — anemeHT u mpocroe bu6nuorexa [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4ddo

28 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmorexa [IOK
Bojopoaa. [IpumenenneBonopona https://m.edsoo.ru/ff0d4ddo

29 [TonsiTHE O KUCIOTAX U COJAX bubmmorexa [TOK

https://m.edsoo.ru/ff0d50d2

30 CriocoOslI osTydeHus BOAOPOa B bubnmoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0

31 [IpakTuyeckas padora Ne 4 o Teme bubnuorexa [JOK

«ITomyuenue u cobupanue Boopo/a,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

HU3YUYCHHUEC €TO CBOICTBY

MoutsipHblii 00BEM ra3oB. 3aKOH

bu6mmoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Breruucnenus o0béMa, KoaudecTBa

33 BEILIECTBA ra3a M0 €ro U3BECTHOM bubmorera [JOK

= . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruucnenust 00bEMOB ra3oB 1o

34 ABHEHMIO PEaKIMK Ha OCHOBE 3aKOHA bubmmorexa [TOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B

35 dusznyeckre U XUMUYECKHE CBOMCTBA bubmuoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanuii. [Tonstre 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBoputens. HacbieHHbie u

37 HEHACBHIIIIEHHBIC pacTBOPLlL. MaccoBas bubmorexa [JOK

p bl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o Teme

38 «IIpuroroBiieHrE PpaCTBOPOB C bubnuotexa [JOK
ONpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTponbnas padorta Ne2 no teme bubnuorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KJIacCupUKaIus, bu6mmoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHnue u XMMHUYECKUE CBOMCTBA

bu6nmoreka [JOK
41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX

OKCHIIOB

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHusI: cOCTaB, Ki1accupuKaIus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne u XUMHYECKUE CBOWCTBA bubmmoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnnoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeqHue): HOMEHKIATYpA,
46 cnoco((SLII) o )eHI/IH XI/IMI/I‘IZEKI/IG bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 JKCIEPUMEHTAJIbHBIX 3a7a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 I'eneTnyeckas cBA3b MEXKIY Ki1acCaMu bubnuorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorekxa [IOK
49 O0600611eHre U crucTeMaTU3alrsI3HAHHHA
- t https://m.edso00.ru/00ad9ch2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa [OK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMUYECKUX ieMeHTOB. [lonaTue o bubmmorexa [OK
) https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
bu6mmorekxa [{OK
52 cucTeMa XUMMUYeCcKux 3eMeHnToB . 1.

Menneneesa

https://m.edsoo.ru/00ada52c
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bu6mmoreka [JOK

53 I1
CPHOMEL, TPYIIIEL, HOATPYIIIAT https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubnnoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J10UeK
. bubnmoreka [JOK
55 aToMoB 3JieMeHTOB [lepuoandeckoit
https://m.edsoo.ru/00adaébc
cucteMmsl [. 1. MenaeneeBa
XapaKTepucTUKa XMMHUYECKOTO 3JIEMEHTA
56 10 €r0 MOJIOKEHUIO B [leprogunueckoii bubnmorexa [TOK
pHOA https://m.edsoo.ru/00ada824
cucteme /1. 1. MeHnaeneeBa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnuorexa [JOK
MeHaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
DNEeKTPOOTPULIATETLHOCTHATOMOBXUMHUYE bubnuorexa [JOK
58
CKHX3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 41
OHHAAXHUMITIECKAACBAE https://m.edsoo.ru/00adac34
60 KoBaneHTHaAIONIpHAIXUMHUYECKASICBA3h bubmmorexa [TOK
p https://m.edsoo.ru/00adaab8
61 KoBaneHTHassHENOISIpHAAX UMUYECKASCBS bubnuorexa [JOK
3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 C
TEHCHbOKUCTCHIA https://m.edsoo.ru/00adae28
63 OKucauTenbHO- bubmuorexa [JOK
BOCCTaHOBHUTEJIBHBIEPEAKIIUN https://m.edsoo.ru/00adb076
64 OKUCIUTEIN U BOCCTAHOBUTEIU bubmorexa [IOK

https://m.edso0.ru/00adb076
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bu6mmoreka [JOK

05 HpomeryTounasarrectauis 1 https://m.edso00.ru/00adb486
O06001IeHrEe U cUCTEMaTU3aLMs 3HAHUI.

66 (PermeHne reHeTUYECKHUX LETIOYCK 1 bubnnoreka [JOK
MIPEBPALICHUI )AHAIN3 U KOPPEKIU https://m.edsoo.ru/00adb33c
3HAHUU
O06001IeHrEe U cUCTEMaTU3aLMs 3HAHUI.

67 (3akperuieHne perieHUs] PacueTHBIX 1 bubmorexa HOK

P P P https://m.edsoo.ru/00ad9ch2
3a/1a4)

68 O06o01ieHre 1 cucTeMaTu3ays 3HaHu| 1 bubnuorexa [JOK
(PemmeHue KauyeCTBEHHBIX 3a71a4) https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne KounuectBouyacos
Be Haranm3zy | DaekTpoHHbIeHU(PPOBHIEOOPaA3O
n | Temaypoka Koutpoubnbl | IlpakTnueck
er YeHUsl BaTeJIbHbIEPeCypPChl
/ epaboThbI HepadoThI
u 0
IIepnonnueckuit 3akoH. [lepuonnueckas
bubmuoreka [JOK
cucTeMa XUMMUYeCKux anemeHToB [I. . 1
https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
Knaccudukanus u HoMeHKIaTypa 1 bubnuoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Buibl xuMuueckon CBA3U U TUITBI
KpHCTAJIMUECKUX peméToK BxogHoit 1 bubmorexa [IOK
P P https://m.edsoo.ru/00adbac6
KOHTPOJIb
Bxoanoit kouTpons (KoHtponbHas
pabota Nel o teme «IloBTOpenue u 1 1
yriayOieHrne 3HaHU OCHOBHBIX Pa3/ieioB
Kypca 8 Kiaccay)
Knaccudukanms XuMuuecknx peakiui
o asnqumM MpU3HAKaM AHpaJm3 u 1 bubmmorexa [OK
p Ii ’ https://m.edsoo.ru/00adbch0
KOpPPEKLHSI3HAHUMN.
[ToHsITHE O CKOPOCTH XUMUUYECKOM
eakuuu. [loHATHE O TOMOT€HHBIX U 1 bubmmorexa [OK
p ' https://m.edsoo.ru/00adbe9a
TeTEePOreHHBIX PEaKIMIX
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IloHsTHE O XUMHUYECKOM PpaBHOBECHH.
(DaKTOpBI, BJIMAOOIHUEC HA CKOPOCTb

bubmuoreka [JOK

8
XMMHYECKOHN PEaKIuu U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS
9 OKucauTenbHO- bubmuoreka [JOK
BOCCTAHOBUTEIBHBICPEAKIINH. https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIIUTUYECKON
10 nucconuanyu. CUIbHBIE U CIa0bIe buGnnorexa [IOK
’ https://m.edsoo.ru/00adcd68
AJIICKTPOJIUTHI
11 HMonHbleypaBHEHUSPEAKIIUNA bubnmorexa LOK
P PCAKLIHH. https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHUI1 B CBETE IPeACTaBICHUI 00 bubnmorexa LOK
o bea https://m.edsoo.ru/00add5d8
AJICKTPOJUTUYECKON JTUCCOIHAITIT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHUI 00 DIIEKTPOITUTHUECKON bubmmorexa [TOK
pedl P https://m.edsoo.ru/00add8b2
IUCCOLINAINU
14 ITonsaTue o ruapoIU3ECOIIEH bubmmorexa [TOK
b https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 O00011IeHE U CUCTEMATH3AUI3HAHUN
B H https://m.edsoo.ru/00addd12
16 ITpakTuyeckas padora Ne 1. «Pemenne bub6nuorexa [IOK
JKCIIEPUMEHTAJBHBIX 33139 https://m.edsoo.ru/00addbfa
KonrtponsHast pabora Ne2 o reme
17 «DIIEKTPOIUTHYECKAS JUCCOIHALINS bubmmorexa [TOK
p a HHATHL https://m.edsoo.ru/00addec0
XUMHUYECKUEPEAKITNN B PACTBOPAX)
18 OO01mas xapakTeprCTHKA TaJIOTeHOB. bubnuorexa [JOK

XUMHUYECKHE CBOMCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2
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XJiopa

XnopoBogopon. CosstHast KHCIIOTa,

bubmuoreka [JOK

19 XHUMHYECKHE CBOMCTBA, ITOJIYUYEHHUE,
I https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpakTuyeckas padora Ne 2 o Teme
20 | «Ilomy4eHue CONMSTHON KUCIOTHI bubmmorexa [JOK
yi . . ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus mo ypaBHEHUSM
21 | XMMHYECKUX pEaKIUi, €CITU OJUH U3 bubmmorexa [IOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01as xapakTepucTUKa SJIEMEHTOB bubnuoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUU CEPHI.
23 HﬁxonszHece HIfZéCOGﬂHH;iHﬁB bubnmorexa LOK
p . https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHECBONCTBACEPHI
CepoBonopo, ctpoeHue, pu3nueckue u bubnuoteka [JOK
24 .
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KMCIIOTA,
25 | (¢usnyeckure U XUMHUYECKUE CBOICTBA bubmmorexa LTOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHWMHMYECKHUE PEAKIUH, JIEKALUE B
OCHOBE TIPOMBIIIUICHHOTO crioco0a
26 | TOMy4YEeHHS CEPHOM KHCIOTHI bubamorexa [OK
yi P ) . https://m.edsoo.ru/00adec8a
XUMHUYECKOE3aTrPA3HEHUEOKPYKAIOIIEHC
PEABICOCTUHEHUSIMUCEPHI
97 Brruncienne MaccoBOM IOJIH BEIXOJA bu6mmoreka [{OK
IIPOJYKTA peaKuu https://m.edsoo.ru/00adec8a
28 | OOmas xapakTepucTHKa 3JeMeHToB VA- bubmoreka [IOK
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rpymIbl. A30T, paclipocTpaHEeHHE B
npupojie, GU3NIeCKue 1 XUMHICCKHE
CBOICTBa

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

AMMHaK, ero Gpu3n4ecKkue 1 XUMHIECKUE

bubmuoreka [JOK

29
CBOMCTBA, OJIy4YCHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTuyeckas padora Ne 3 o Teme

30 | «llomydyeHne aMMuaKa, U3y4eHUE €T0 bubmmorexa [JOK

. v » 15X https://m.edso00.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, €€ (hU3MIecKue u bubnnoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30Banrie HUTPATOB U COJIEU
aAMMOHHS B KQUECTBE MUHEPATBHBIX

30 T - bubmuorexa [JOK
YAODP ) . https://m.edsoo.ru/00adf518
XUMUYecKoe3arpsI3HeHUEOKPYKAFOTIICHC
PEABICOCTUHEHUSIMHUA30TA
®docdop. Oxcun pochopa (V) u

33 (1)00((11))0 pHafl KI/ICJ'I((i))Ta (1)(1)1531/1(‘{6)01(1/16 " bubmorexa HOK

p N https://m.edso00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnons3oBanue ocdaToB B KauecTBe
MUHEPATBHBIX YI0OPEHUH. bu6nuorexa [IOK

34 .
3arpsi3HeHuenpupoiHoiicpeapipocharam https://m.edso00.ru/00adfc20
"

VYriepon, pacipocTpaHEeHUE B IPUPO/IE, bub6nuorexa [IOK

35 .
¢bu3nyeckrue 1 XuMHUYeCKHe CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusnveckue u

36 XHMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuorexa [JOK

POOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona (1V)

https://m.edsoo.ru/00adfebe
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bu6mmoreka [JOK

37 VrospHas KUCIIOTA U €€ COJIN
https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padota Ne 4 o Teme
38 "[lony4yeHue yriieKuciaoro rasa. bubnnoreka [JOK
KavecTBenHast peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavasbHBIC TOHATHUS 00
39 OpraHNYecKUX BElIeCTBAaX KakK O Enbmaorexa IOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
40 Kpemunii u erocoe suHeHUS bubmnorexa [IOK
p a https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5. Pemenue
a1 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuoreka [JOK
«Baxaelime HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHU S
KonTponbnas padorta Ne3 no teme
42 «Baxuelnme HeMeTayUIbl U UX Eubmiorexa OK
https://m.edsoo.ru/00ae0el18
COEIMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKIX
3JIEMEHTOB — METAJIJIOB.
43 MerTtayummueckas CBI3b U MeTaInYecKas bubmorexa [IOK
. https://m.edsoo.ru/00ael103e
KpUCTAJUTMYECKasl PEeIIETKa.
dusnueckrecBoiicTBAMETAIIIOB
XHUMHYECKHE CBOMCTBA METAJLIIOB.
44 DNEKTPOXUMHUUECKAN DT HAIPSIKEHUI Eubmiorexa IOK
p A p https://m.edsoo.ru/00ael156
METaJJIOB
45 OO6mue cnocoObl MOTyYeHHS] METAJLIOB. bubnmoreka [JOK

CrnnaBel. Berancienus no ypaBHeHUSIM

https://m.edso0.ru/00ael1156
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XHUMHUYCCKUX peaKHHﬁ, €CJIM OAUH U3
PE€ArcHTOB COACPIKUT IPUMECHU

46 [TonsATHE O KOPPO3UNMETAILIOB bubnnorexa [IOK
PP https://m.edsoo0.ru/00ael278
bu6mmoreka [JOK
47
[enourpiemera sl https://m.edsoo.ru/00ael4b2
48 OKcHUabl U THAPOKCHUIBI HATPUS U KA bubmmorexa [IOK
A o A p https://m.edsoo.ru/00ael4b2
49 [llenouyHo3eMeTbHBIC METAILITBI — bubmuoreka [JOK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ael5e8
50 Baxxueinnecoe 1MHEHUSAKAIBIA bubmorexa [IOK
o I https://m.edsoo.ru/00ae15e8
51 O0001IeHre 1 cucTeEMaTH3aUA3HAHNI
59 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bubmuoreka [JOK
YCTPaHEHHS https://m.eds00.ru/00ae1886
IIpaxtrueckast padora Ne 6 o Teme
53 ")IIZéCTKOCTB BOpr 1 METOMLI €€ bubmmorexa [TOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHHs
N bubmuorexa [JOK
>4 AJlIOMUHUT https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U bu6nuorexa [IOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 K
e1eso https://m.edsoo.ru/00aeld86
57 Oxcupl, TuIpoKcuabl u coiu xenesa (1) bubmuoreka [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATH3AUI3HAHUN
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[IpakTrueckas padota Ne 7. Pemenue
AKCIIEPUMEHTAJIBLHBIX 3a7a4 110 TeMe

bubmuoreka [JOK

59
«BaxHeinme MeTaIbl U X https://m.edsoo.ru/00ae3de8
COETUHEHUS
Boruncnenus no ypaBHeHUsIM
XUMHUYECKHUX PEaKIHid, €ClIi OJIUH U3
60 pEeareHTOB J1aH B U30BITKE WJIM COACPIKUT bubmuorexa [JOK
MIPUMECH. https://m.eds00.ru/00ae1750
BrrunciieHusIMaccoBON0IMBBIXO1AMPOT
YKTapeakInu
61 O00011IeHE U CUCTEMATH3aAUI3HAHUI
KonTponbnas padota Ne4 o teme
62 «BakHele MeTamIbl U UX
coequHeHus» (Ilpomexxyrounas
aTTeCTaIH)
BeniecTBa u maTepuansl B TOBCEIHEBHOM bu6mmoreka [IOK
63
JKUA3HU YEJI0BEKA https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE3arpsi3HEHUEOKPYKAKOIIEHC bubnuotexa [JOK
pelnbl https://m.edso0.ru/00ae4270
65 Ponb xumuu B perieHny sK0JI0rHYECKUX bu6nuorexa [IOK
npodIem https://m.eds00.ru/00ae4270
66 O06o00meHre 1 cucTeMaTr3aIs 3HaHHHA bubmuoreka [JOK
(Pemienue pacyeTHBIX 3a/1a4) https://m.edsoo.ru/00ae0dOa
67 O06o0011eHne 1 cucTeMaTu3alys 3HaHu| bubmorexa [IOK
(Pemenue KkauyeCTBEHHBIX 3a/1a4) https://m.edsoo.ru/00adb33c
68 O06001enre 1 cucTeMaTru3aIs 3HaHUA bubnuotexa [JOK

(Pemenne OBP)

https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbHOM IMPOT'PAMMBI

8 KIIACC

Konx npoBepsie-

IIpoBepsiemble MpeIMeTHBbIE Pe3y/JbTAThHI 0CBOCHHSI OCHOBHOM 00pa3oBaTe/ibHOIl mporpam-
MOTI0 pe3yJibTa-

MBI OCHOBHOTO 00II[ero 00pa3oBaHust

Ta
1 Io teme: «llepBOoHAYANTBHBIC XUMHYECKUE TIOHITHUSDY
PacKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX ITOHATHH: aTOM, MOJIEKYJIa, XMMHUYECKUN DIIEMEHT,
MPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMECh (OJHOPOTHAS W HEOTHOPOIHAs), BaJCHTHOCTD,
OTHOCHUTEJbHAS aTOMHAs! U MOJIEKYIApHAs Macca, KOIUIECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
11 MaccoBas JOJsl XUMHUYECKOTO AJIEMEHTa B COSAMHEHUH, MOJISIPHBIA 00BEM, XUMHUYECKas Peakius,
KJIACCU(UKALNS PEaKHUid: peakMu COCOWHEHHS, PEaKkIMy Pas3lIOKEHUsS, PEaKIUH 3aMCIICHHUS,
peakiuu oOMeHa, 9K30- W JHAOTEPMHUYECKHE PEaKIUH, TEIIOBOH A(PQEKT peakiHu, pacTBop,
MaccoBast J0JIs BelllecTBa (IPOLIEHTHAs! KOHIIGHTPAIMs) B pacTBOpE
12 WDTIOCTPUPOBATH B3aHMOCBS3b OCHOBHBIX XHMUYECKUX TMOHATHHA ¥ IPUMEHSTH 3TH HOHITHS TIPU
' OTIMCaHWH BEIIECTB U UX IPEBpaIleHAN
13 WCTIOIb30BAaTh XUMHUECKYIO CUMBOJIMKY JUISl COCTaBJIeHUs (hOpMyJ BEUIECTB U YPaBHEHUH XHMU-
' YECKUX PEAKIUH
14 pPacKpBIBaTh CMBICII 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
' MOJIEKYJISIPHOTO YUCHHS, 3aKOHa ABOTaipo
1.5 OTIPEIEIISITh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COSTMHEHHUIX
16 KJIACCH(HUIUPOBAT XUMHUIECCKUAE PEAKIUH (10 YHCITYy M COCTaBYy yYaCTBYIOIIUX B PEaKIUH Be-
' IECTB, N0 TEMIOBOMY P heKTy)
1.7 BBIYHCIISITE OTHOCHTENBHYIO MOJICKYISIPHYIO ¥ MOJIPHYO MAacChl BEIIECTB
1.8 BBIUHCIISITH MACCOBYIO JTOTIO XMMUYECKOT0 3JIEMEHTA IO (hopMyJsie COSTMHEHMS,
1.9 BBIYHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOpE
110 MPUMEHSATh €CTECTBCHHOHAYYHBIC METONBI MO3HAHMS — HAONIONCHHE, U3MEPEHUE, MOJICIHPOBa-
' HHE, SKCIIEPUMEHT (PEaTbHBIN M MBICIICHHbIH)
2 Io Teme: «BakHEHIIINE TPEACTABUTEN HEOPTAHIMUCCKHUX BEIICCTBY
2.1 PacKpBIBATH CMBICI OCHOBHBIX XUMHUYECKHUX MOHSATHIA: OKCHJ, KUCIOTa, OCHOBAHHE, COITb
2.2 ONpeAETATh MPUHAJICKHOCTh BENIECTB K ONPeACIEHHOMY KJlaccy COeIMHEHMI 1o hopMynam
2.3 KJIACCH(HUIUPOBATH HEOPTaHIMUECKIE BEIECTBA
XapaKTepu30BaTh (OMUCHIBATh) OOIIHME XMMHUYECKHE CBOWMCTBA BEIISCTB PA3JIMYHBIX KIIACCOB,
2.4 MOJTBEPIKIast OMMMCAHUE TPUMEPAMH MOJICKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIINX XMMUICCKUX
peaxkuui
25 MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYE€CTBEHHOTO COCTAaBa, BOZMOKHOCTU
' MPOTEKAHHSI XMMHYECKIX MPEBPAIICHHUH B PA3ITHYHBIX YCIOBHUIX
26 CIICZIOBATh ITPaBHJIAM IOJ30BAHUS XMMHUYECKON MOCYIOH W JabOpaTOpHBIM 00OPYIOBAHUEM,
' a TaKKe MpaBmIaM 0OpAaIIeHHs] ¢ BEIIECTBAMH B COOTBETCTBHHU C HHCTPYKISIMU I1O BBITIOIHEHHIO




Konx npoBepsie-
MOro pe3yJbTa-
Ta

IIpoBepsiemble IpeIMeTHBIE Pe3yJILTATHI OCBOCHUSI OCHOBHOW 00pa30BaTeIbHOI Mporpam-
MBbI OCHOBHOTI'0 00111ero 00pa3oBaHus

71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOUPAHUIO Ia3000pa3HbIX BELIECTB (BO-
JopoJa M KHCIOpOJa), INPHUTOTOBJIECHHIO PAacTBOPOB C OIpENeNEHHONM MaccoBOH nomed pac-
TBOPEHHOTO  BEINECTBA, IIAHUPOBAaTb W IPOBOJUTH  XMMHYECKHE  JKCIEPUMEHTHI
M0 Pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIIOT C MOMOINBI0 MHANKATOPOB (JIaKMycC, (heHOoI-
(pTaserH, METHJIOPAHXK U IPyTHUE)

2.7

IIPOBOJIUTH PacU€Thl 10 YPAaBHEHUIO XMMUUYECKON peakiuu

IIo teme: «llepumommueckuii 3akoH u Ileproanueckas cucremMa XUMHUYECKUX 3neMeHToB [I. .
MenpeneeBa. CTpoeHHe aTOMOB. XUMHUYecKas CBs3b. OKHCIUTENbHO-BOCCTAHOBHUTENIBHBIE PeaK-
1050503

3.1

pacKpbIBaTb CMBICI OCHOBHBIX XMMUYECKHUX MOHSITHUH: sIIPO aToMma, 3JIEKTPOHHBIN CJION aTtoma,
aTOMHasi opOUTallb, paJlyC aToMma, XMMUYecKasl CBS3b, MOJSPHAs U HEMOJIAPHAS KOBAJCHTHAas
CBSI3b, DJIEKTPOOTPHUIIATEIHHOCTh, HOHHAS CBS3b, MOH, KATHOH, aHUOH, CTETICHb OKHCIICHHS

3.2

KJ'IaCCI/I(I)I/II_II/IpOBaTI) XUMHYCCKHE DJICMCHTBI

3.3

OMMCHIBATh U XapaKTepH30BaTh TaOInuHyl0 Gopmy llepronnyeckoit cucTeMbl XUMHUUECKUX dJIe-
MEHTOB: pasiHyaTh MOHATHS «TJaBHas moAarpymmna (Arpymma)» u «mobounas moxarpymma (b-
TPyINa)y», «MaJIbIe» U «OOIBIINE) TIEPHOIBI

3.4

packpeiBaTh cMbich [lepuonnyeckoro 3akona J[.M. MeHnneneeBa: 1eMOHCTpHUPOBATh TOHUMAaHHE
MEPUONYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT MX mosoxenus B [lepuonu-
YeCcKOH cucTeMe

3.5

COOTHOCUTH 0003HAaUCHHUsI, KOTOPBIE NMEI0Tcs B Tabnuie «lleproandeckas cucteMa XMMHUYECKUX
anemeHToB J[.M. MenzeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB XMMHUYECKUX
3JIEMEHTOB (cocTaB u 3aps spa, o0Omiee YHUCITO 3JIEKTPOHOB
Y pacripesiesieHHe UX 110 IEKTPOHHBIM CIIOSM)

3.6

OINPCACIIATL CTCIICHb OKHUCJICHHUS 3JICMCHTOB B 6I/IHapHI>IX COCHUHCHUAX

3.7

ONpEAEATh BUJ XUMHYECKOM CBA3U (xoBasieHTHas u HOHHAs)
B HEOPTaHUYECKHUX COEIMHEHMSIX

9 KJIACC

Koxa nposepsiemo-
ro pe3yJibTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJbTAThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/LHOI NMpo-
rpaMMbl OCHOBHOT'O 001IIeEro 00pa30BaHusI

1 ITo Teme: «BemiecTBo 1 XUMUYECKasl PEAKIUs)
PacKpBIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATUI: PaCTBOP, IEKTPOIHTHI, HEAIECKTPOJINTEI,
11 AIIEKTPOIUTHIECKAs] TUCCONMANNS, PEaKIIUH HOHHOTO OOMEHa, KaTaIn3aTop, XUMUIECKOE PaB-

HOBECHC, 06paTI/IMI>Ie n HCO6paTI/IMLI€ pC€aKkunu, OKUCIUTCIbHOBOCCTAHOBUTCIILHBIE PEAKIINHU,
OKHCJIMTECJIb, BOCCTAHOBHUTCIIb, OKHCJICHHEC W BOCCTAHOBJICHHEC, aJIJIOTPOIINS, aM(bOTCpHOCTB,




Kon npoBepsiemo- I[IpoBepsieMble nMpeaMeTHbIE pe3ybTaThl 0CBOEHHS OCHOBHOM 00pa3oBaTeIbHOM NMPo-
ro pe3yJjabTara rpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHusl

XMMAYECKasi CBS3b (KOBaJICHTHAs, HOHHAS, METAIUIMIECKas ), KpUCTAUIMUECKas pemeTKa, cria-
BbI, CKOPOCTh XHMHUYECKOW peaKkluu

WLIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHYCCKUX MOHATHH U NPUMEHATH 3TH IOHATHA

1.2 IIPYU ONMCAHUM BELIECTB U MX IPEBpaILiEHUH
13 COCTABJISATh YPABHEHUS 3JICKTPOIUTHUECKON JUCCOLUALUY KUCIOT, LIeIo4Yel U coleil, moyHbIe
' U COKpaIIEHHbIE YPABHEHUsI PEaKIUii HOHHOTO OOMEHA
14 pacKpbIBaTh CYLIHOCTb OKHMCIMTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKLUil OCPEACTBOM COCTaBle-
' HUsI JIEKTPOHHOIO OalaHca ATUX PeaKIuii
15 MIPOBOJIUTH PACYETHI TTO YPABHEHHIO XUMHUYECKOH PeaKIin
2 ITo remam: «Hemerasibl 1 ux coequHeHus» U «MeTaJulbl U UX COETUHEHUS
XapakTepu30BaTh (OMMUCHIBATh) OOIIMEe M creru(UYecKue XMMHUYECKHE CBOMCTBA IPOCTBHIX
2.1 U CJIO’KHBIX BELLECTB, MOATBEPXkKAasd ONHUCAHUE MIPUMEpPaMU MOJIEKYJISIPHBIX U UOHHBIX ypaBHeE-
HUI COOTBETCTBYIOUINX XUMHUUECKHUX PeaKIii
99 COCTABJIATh YPABHEHHsI PEAKIMi, TOATBEPKIAIOIINX CYILIECTBOBAHUE T€HETHUECKOI CBSA3U Me-
' JKIY BEILIECTBAMM Pa3IMYHbIX KJIACCOB
53 IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOXKHOCTU IpOTEKa-
' HUSl XUMUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHUIX
CIIEZIOBATh MPABIIAM IOJB30BAHMS XUMHUYECKOH ITOCYIOH U TabOpaTOpHEIM 00OpYZOBaHHEM,
94 a TaKKe MpaBWIaM OOpAIIEeHHs ¢ BEIIECTBAMH B COOTBETCTBUH ¢ HHCTPYKIHUSIMH IO BBHIIOJIHE-
' HHUIO JIAOOPATOPHBIX XUMHMYECKHUX OIBITOB IO IOIYYEHUIO M COOMPAaHUIO Ta3000pa3HBIX Be-
IIECTB (AMMHUaKa Y YIIIEKHCIIOTO ra3a)
MPOBOJUThL PEaKLUH, MOATBEPKIAAIOIINE KAUeCTBEHHBIN COCTAaB pa3MYHBIX BELIECTB: paclo-
95 3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpoMuA, MOAuJ, KapOoHat, (ocdar, cuinmkar, cyiasdar,
' THJIPOKCUMOHBI, KATHOHBI AaMMOHUS, HOHBI NU3yYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB
3 Ilo Teme: «XuMUS U OKpYKAIOMIAA CPEA»
3.1 pacKpbIBaTh CMBICH OCHOBHBIX XUMHueckux noustui: ITJIK BeniecTBa; Koppo3ust METAJIIIOB
MIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTENBHOM 1€ATEIbHOCTH — aHaJIU3 U CUHTE3, CPaBHEHUE,
32 000011IeHNe, CHCTEMATH3alUI0, BBISIBICHHE NMPUYMHHO-CIICACTBECHHBIX CBS3€H — JJIST M3Y4EHHS

CBOMCTB BCHICCTB U XUMHUYCCKUX peaKum‘/'I; €CTCCTBCHHOHAYYHbIC METOAbI ITO3HAaHHSA — Ha-

0Jit0[IeHNE, U3MEPEHUE, MOJIEIUPOBAHUE, SKCIIEPUMEHT (PeajibHbIN U MBICJICHHBIH)

IMPOBEPAEMBIE 3JIEMEHTBI COIEP KAHUA

8 KJIACC
Kon IIpoBepsieMblii 31eMEHT COepKaHusI
1 [TepBoHaYaNTBEHBIE XUMUYECKUE TIOHSATHUS
11 [Ipeamet xumun. Ponb XuMun B KU3HU YelloBeKa. XUMHS B cUCTeMe HayK. Tena u BemniectBa. Ousnye-
' CKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE BEUIECTB




Kon
1.2

IIpoBepsiemMblii 21eMEHT COePKAHUS

IlonsaTre o MeToAax MO3HAHUS B XUMMH. UHCTBIE BEIlIECTBA M CMECH. Cnoco0n1 pa3acICHUsL cMmecen

1.3

ATOMBI 1 MOJIEKYJBl. XUMHUYECKHUE 37eMEeHThl. CUMBOJIBI XUMUUECKUX 371€MEHTOB. [IpocThie U ciioKHbIE
BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

XuMudeckas (bopMyna. BajeHTHOCTh aTOMOB XMMHUYCSCKHX 3JIEMCHTOB. 3aKOH ITOCTOSHCTBA COCTaBa Be-
ICCTB. OtHocurenpHasg atomMHas Macca. OTHOCUTETbHAs MOJICKYJIApHasA Macca. MaccoBas J0JId XUMHU-
YECKOro 3JIECMCHTA B COCANMHCHHUHN

1.5

KomnunuectBo BemectBa. Mosb. MomnsipHas Macca. B3aumMocBsA3b KOJIMYECTBa, MAacChl U YUcha CTPYKTYp-
HBIX eIWHUI] BenlecTBa. Pacu€Trl o opMysaM XMMHUYECKUX COSIMHECHUH

1.6

dusryeckne U XUMUYECKUE ABJICHUA. XUMHYECKast Peakiis U € npu3Hakd. 3aKOH COXPAHEHHS MAacChl
BelIecTB. XUMU4ecKue ypaBHeHus. Kiaccudukaius XUMUYECKUX peakiuid (COSIMHEHHUS, Pa3IoKEHHUS,
3aMelieHus, 0OMeHa)

1.7

XUMHYECKAN IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKON TOCYIOH, C IIpaBUiIaMu pabOTHI B TabopaTopuu
U npuéMamu oOpaleHus ¢ 1abopaTOpHBIM 000PYIOBAHUEM, U3YUCHUE U OMTUCaHNE (PU3NIECKUX CBONCTB
00pa3I1oB HEOPraHMYECKUX BELIeCTB, HaOmoneHne pusnyecknx (IIaBieHHe BOCKa, TassHHE JIbJIA, PacTH-
paHne caxapa B CTyIIKe, KHTICHHE ¥ KOHACHCANNS BOIBI) H XUMHIECKUX (TOPEHHUE CBEYH, IPOKAIMBAHUE
MEIHOU MPOBOJIOKH, B3aNMOJICHCTBHIE Mella ¢ KUCIOTON) sIBIICHUN, HAOMIOACHUE U OTIMCAaHUe TPU3HAKOB
MPOTEKAHUS XUMUYECKUX PeaKiuil (pa3iokeHHe caxapa, B3aUMOJICHCTBIE CEPHON KHCIOTHI C XJIOPHIOM
Oapusi, paznoxxeHue ruapokcua meau(ll) nmpu HarpeBaHuM, B3aUMOJCHCTBHE Kelle3a C PAaCTBOPOM COJIH
meau(1l), m3yueHne crmoco0oB pa3aeneHus cMecei (C IOMOIIBIO MarHUTa, PUILTPOBaHKE, BHITAPHBAHNE,
IUCTHIUIALIS, XpoMaTorpadusi), IPOBEICHAE OUYUCTKY ITOBAPEHHOU COJIH, HAOIIOACHIE U OMICAaHUE pe-
3yJAbTATOB IIPOBEJCHUS OIBITA, MIUTFOCTPUPYIOIIETr0 3aKOH COXPaHEHHs MAacChl, CO3/1aHHe MOJielield Mo-
JIEKyJ (IIapOCTEePIKHEBBIX )

Baxueiimme PEACTABUTEIIN HCOPraHNICCKUX BEMICCTB

2.1

Bozayx — cmech razoB. CoctaB Bozayxa. Kuciopoa — sneMeHT U mpoctoe BemiecTBo. HaxoxaeHue Ku-
ciopoja B mpupoje, Gpuznueckue U XUMUYecKre cBoicTBa (peakimu ropeHus). Oxcuapl. [Ipumenenue
kuciopona. CrmocoObl MOMydeHHs KHCIOpoaa B 1abopaTopuul M IPOMBIIICHHOCTH. KpyroBopot kucio-
pona B npupose. O30H — aluIoTponHast MOAH(UKAIHS KHCIOPOAa

2.2

TenmnoBoil 3¢hexT XMMUYEeCKOH peaknuu, TEPMOXUMHUECKHE YPaBHEHMS, 9K30- M SHIOTEPMHUUYECKHE
peakiin. TormmBo: yrons n MeTaH. 3arpsisHEHHE BO3yXa, YCHIICHHE MMapHUKOBOTO 3¢ deKTa, paspyle-
HUE 030HOBOT'O CJIOSI

2.3

Bonopox — anemeHT U npoctoe BeniecTBo. HaxoxieHue Boopoaa B Ipupose, GH3NIecKre U XUMUYECKUE
CBOHCTBA, MPHMEHEHHE, CIIOCOOBI NoTydeHus1. Knciaots! u conmm

2.4

MossipHbIit 006EM ra3oB. PacdéTel M0 XUMHYECKHM YPaBHEHUSIM

2.5

®duznueckre cBoMcTBa BoJbl. Bona kak pactBoputens. PactBopsl. HacklieHHble 1 HeHACHIIIEHHBIE pac-
TBOpBI. PaCTBOPUMOCTH BEIIECTB B Boje. MaccoBas oISl BEIIECTBA B pacTBOpE. XUMHUYECKHE CBOWMCTBA
Bojibl. OcHOBaHwMs. Poiib pacTBOpOB B IpHUpOJIe U B KU3HH YelioBeka. KpyroBopot Bobl B ipupojie. 3a-
rpsi3HEHNE NPUPOJIHBIX BoA. OXpaHa M OUMCTKA MPUPOJHBIX BOJ

2.6

Knaccudukanus Heopranndeckux coeauneHuit. Okcuapl. Kimaccupukanus okCHIOB: colieoOpas3yromniue
(OCHOBHBIE, KUCIIOTHBIE, aM(pOTEPHBIC) U HecoieoOpasyromue. HomeHknatypa okcunoB. dusndeckue u
XUMUYeCcKue cBoicTBa okcuoB. [lonydyenne okcuaoB

2.7

OcHoBanus. Kinaccudukaiiuss oCHOBaHMIA: MENOYN U HEPACTBOPUMBIC OCHOBaHUs. HoMeHKIaTypa ocHO-
BaHUU. OU3NUECKUE U XUMUYECKHIE CBOICTBA OcHOBaHMi. [lonydyeHne ocHOBaHUI

2.8

Kucnorer. Knaccudukanus kucinor. Homenknarypa kucinor. Ousndeckie U XUMUYECKHE CBOWCTBA KH-
cnot. Psg aktuBHoctn metaioB H.H. bekerona. [Tonydyenne kucnor




Kon
2.9

IIpoBepsiemMblii 21eMEHT COePKAHUS

Conu. Homenknarypa cosieil. @uznyeckiie 1 XuMuieckue cBoricTBa coneid. [lonydenue coneit

2.10

I'eneTnyeckas CBS3b MEXKIY KJIaCCaMH HCOPTraHNUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

XUMUYECKUN KCIIEPUMEHT: KaueCTBEHHOE ONpeeNieHHe COJEepKaHUsA KHUCIOpoAa B BO3AyXe, MOJIyye-
HUe, coOupaHue, paclo3HaBaHHE U M3YUYEHHE CBOMCTB KHCIOpOJa, HaOIIoJeHHE B3aUMOICHCTBUS Be-
IIECTB C KUCJIIOPOJIOM M YCJIOBHS BO3HUKHOBEHHUS W NMPEKPANICHHUS TOPeHHUs (TI0Kapa), O3HAKOMIICHHE C
oOpa3liaMu OKCHJIOB W ONKCAaHWE WX CBOKMCTB, MOJIydeHUE, COOMpaHWe, paclio3HaBaHHE W U3ydYCHHE
CBOMCTB BoZiopoAa (ropeHue), B3auMoaeicTBre Bogopoaa ¢ okcuaom Mean(ll) (Bo3MOKHO HCIOIB30Ba-
HUE BUICOMATEPHAJIOB), HAOIIOACHIE 00pA3IOB BEIIECTB KOJUYECTBOM | MOJIb, HCCIICIOBAHNAE OCOOCH-
HOCTEHPAaCTBOPEHHS BEIIECTB C PA3IUYHON PACTBOPUMOCTBIO, IPUTOTOBJIICHHE PACTBOPOB C OINPEICIIEH-
HOM MacCOBOH JI0JIel pacTBOPEHHOTO BEIIIECTBA, B3aUMOJICHCTBUE BOJIBI C METa/lIaMH (HATPUEM U Kallb-
nueM) (BO3MOXHO HCIIONB30BAaHUE BUACOMATEPHATIOB), OMpEeIEHHEe PAaCTBOPOB KHUCIOT M IIENOYeH C
MIOMOIIBI0 HHIUKATOPOB, UCCIEAOBaHNE 00pa3loB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, Ha-
OJroIcHIe M3MEHEHUST OKPACKH HHIMKATOPOB B PACTBOPAxX KHUCIIOT U MIEJIOUYCH, H3yIeHNE B3aNMOIeHCT-
Bus okcuja Meau(ll) ¢ pacTBOpoM cepHON KHCIIOTBI, KUCIOT C METAJNIaMH, PEaKIuii HeHTpanu3anumu,
MOJTy4YeHHE HEePacTBOPUMBIX OCHOBAHHM, BBHITECHEHHE OJHOTO MeTajlla APYTUM U3 pacTBOpa COJH, pe-
IIeHHEe YKCIIEPUMEHTAJIBHBIX 3aja4 10 TeMe «BaxkHeilue Ki1acchl HEOPraHMYECKUX COSTUHEHUN

[Tepuonnueckuii 3akoH u [leproguueckas cucrema xumuaeckux snemenToB .M. Menzgeneesa. Ctpoe-
HUE aTOMOB. XuMHYecKas CBI3b. OKHCIUTEIHHO-BOCCTAHOBUTENLHBIE PEAKIIUU

3.1

[TepBbie MOMBITKH KIACCU(PHUKAIIMA XUMUUYECKUX AJIeMEHTOB. [IoHATHE O TpyMIlaX CXOTHBIX JIEMEHTOB
(wenoYHbIe U METOYHO3eMETbHBIE METAUTBL, TaJIOT€HBI, HHEPTHBIC Ta3bl). DIEMEHTH], KOTOpEIE 00pa3y-
10T aM()OTEpHBIE OKCUIBI U THIPOKCHIIBI

3.2

ITepuoanueckuii 3akoH. Ilepuoanueckas cucrema xumudeckux anemenTos .M. Menneneesa. Koporko-
MepuogHas © JIHHHONEpHOAHas (opMel [lepromudeckoil CHCTEMBI XHMHYECKHX DIIEMECHTOB
.. Menneneesa. [leproas! u rpynnel. ®u3ndeckuil CMBICT TOPSIAKOBOIO HOMEpPa, HOMEPOB Mepruoaa 1

TPYIIBI 3JIEMEHTA

3.3

Crpoenne aromoB. CocTaB aTOMHBIX siaep. M3oTombl. OnekTponbl. CTpoeHHE AIIEKTPOHHBIX 000II0YeK
atomoB nepBbIX 20 xumudeckux 3nmeMeHToB [lepuogamdeckoi cucremsl J[.U. MenneneeBa. Xapakrepu-
CTHKa XMMHYECKOI0 3JIEMEHTA Mo ero nojoxeHuto B [leprnoanyeckoit cucreme J[.M. Menzaeneesa

3.4

3aKOHOMEPHOCTH M3MEHEHHUS pajyca aTOMOB XMMUYECKHX JIEMEHTOB, METALITUYECKAX U HEMETaJllu-
YecKUX CBOWCTB IO Ipynnam U nepuonam. 3HaueHue Ilepuonnyeckoro 3akona u Ilepuoauueckoii cuc-
TEMbl XUMUYECKHUX JJIEMEHTOB IS pa3BUTHS HayKd U npakTuku. .M. MenneneeB — yu€HbIi U Tpaxkia-

HHH

3.5

Xumudeckas cBs3b. KoBaleHTHas (HOJ'I?[pHaS[ " HeHOJ’IprHaﬂ) CBA3b. 3J'IeKTpOOTpI/II_IaTeJ'IBHOCTI) XUMHUYC-
CKHUX n1eMeHTOB. IOHHas CBsI3b

3.6

Crenenpb okuciieHus. OKUCIUTEIFHOBOCCTAaHOBUTEILHEIC pCakuun. HpOHCCCLI OKHUCJICHUA U BOCCTAaHOB-
seans. OKHCIINTEIIH 1 BOCCTAHOBUTCIIH

3.7

XHUMUYECKHd IKCIIEPUMEHT: M3ydyeHHe 00pa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJAEHCTBHUE
THAPOKCHA [IMHKA C PACTBOPAMHU KHUCJIOT U IIEI0YEl, MPOBEAECHUE OMBITOB, MILTIOCTPUPYIOLIUX MTPUMeE-
PBI OKUCIIUTENILHO-BOCCTAHOBHUTENBHBIX PEaKIUi (TOpEHHE, peaKIIMU Pa3I0XKEeHHS, COSAMHCHUS)

9 KJIACC




Kon

IIpoBepsiemMblii 31eMEHT COePKAHMS

BemectBo n xumunueckas peakiusi. [loBropenne

11

[Tepunonnueckuii 3axon. [lepuoandeckas cuctema xummuueckux 3nmeMmenToB .M. MengeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB XMMUYECKHX DJIEMEHTOB MEPBBIX TPEX MEPHUOMIOB, Ka-
Tusl, KaJblMA U UX COEAUHEHU B COOTBETCTBUU C IMOJIOKEHUEM 3JIeMeHTOB B [leproaunueckoii cucreme
Y CTPOCHHEM MX aTOMOB

1.2

CrpoeHue BelecTBa: BUABI XMUMHUYECKOW CBA3H. THUIBl KPUCTAJUIMYECKUX PEIIETOK, 3aBHCHUMOCTD
CBOIMCTB BElIECTBA OT TUIA KPUCTAITMUECKOW PEIIETKH U BUAA XUMHUYECKOH cBs3u. Kiaccudukanus u
HOMEHKJIaTypa HEOPTraHMYECKUX BEHICCTB (MEXIyHapomHas M TPUBHAIBHAS). XUMHUYCCKHAE CBOWCTBA
BEILECTB, OTHOCSIIMXCSA K PAa3IMUHBIM KJlacCaM HEOPIaHMYECKUX COEIMHEHHH, reHeTHuecKas CBA3b He-
OpPraHWYECKHX BEIECTB

1.3

Krnaccundpukanuss XMMHYIEeCKUX peaknuil MO pa3IMIHBIM MPHU3HAKaM (TI0 YHCIY U COCTaBY YYaCTBYIOIINX
B PEaKIUU BEIIECTB, IO TCIDIOBOMY (P (PEKTY, 10 M3MEHEHHIO CTETICHEH OKUCIICHHS XMUMUYECKUX dIie-
MEHTOB, II0 OOPaTUMOCTH, 0 YYACTHIO KaTaau3aTropa). DK30- U SHIOTEPMHUUECKHE PEaKIHH, TEPMOXU-
MU4YECKHe ypaBHEHUs. [IoHsITHE 0 CKOPOCTH XMMUYIECKON peakIiu

1.4

[onsTHE 00 OOPATHMBIX M HEOOPATUMBIX XHMUYECKUX peakiisax. [IoHATHEe 0 TOMOTEHHBIX M T€TepOTeH-
HBIX peakuusax. I[loHaTue o XxumuueckoM paBHOBecUH. DaKTOPHI, BIUAIOLINE HA CKOPOCTh XUMHUYECKOH
peakiuy U MOJOKEHHE XMMUYECKOTO PAaBHOBECHS

15

OKHCIIMTEILHO-BOCCTAHOBUTEILHBIE pCaKkuu, BHCKTpOHHHﬁ OamaHC OKHCJIUTCIIBHO-
BOCCTAaHOBUTEIBLHOM peaKkmuu. CocraBnenue ypaBHeHI/IfI OKHCJIMTCIIBHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ C
HCIOJIb30BAHUEM METOAA 3JICKTPOHHOI'O Oamanca

1.6

Teopusi 3MEKTPONIUTUUECKOIN AUCCOUMAK. DJIEKTPOIUTHL U HEINEKTpoauThl. KaTHoHbI, aHHOHBI. Me-
XaHM3M JIMCCOLMALMKM BEILECTB C Pa3IMYHBIMU BUJAMU XUMHUYECKOW cBs3U. CTeneHb MUCCOLMALNU.
CunbHble U cra0ble MEKTPOIUTHI. Peaknnu noHHOTO 0OMeHa. Y CIIOBUS MPOTEKAHUS Peakluii HOHHOTO
oOMeHa, TIOJHBIE U COKpAalIEHHbIE HOHHBIE YpaBHEHUS peakiuii. CBOWCTBA KHCIOT, OCHOBAaHHHA M COJIeH
B CBETE IPEACTABICHUN 00 AIEKTPONMTHYECKOH mucconnanui. KauecTBeHHbIE peakiuu HA HOHBIL. [lo-
HSATHUE O TUIPOIIN3E COJICH

1.7

XUMHYECKUN IKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISAMHU KPUCTAUIMYCCKUX PEMIETOK HEOPraHUIEeCKUX
BEIIECTB — METAJJIOB M HEMETAJNIOB (TpaduTa U aliMasa), CIIOKHBIX BEUIECTB (XJIOpUIa HATpHs); Uccle-
JOBaHHME 3aBUCHMOCTH CKOPOCTH XUMHYECKOW PEaKIUH OT BO3ACHCTBUS Pa3IMYHBIX (PAKTOPOB; HCCIIC-
JOBaHHE AJIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOMUAIMY KHUCIIOT, MIeT0Yed U couel
(BO3MOXHO HCIIOJH30BAHUE BUACOMATEPHAIIOB); MPOBEACHHE OIBITOB, WLIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs peakiuii HOHHOTO oOMeHa (00pa3oBaHWE OCaliKka, BBIJICIICHUE Ta3za, 00pa3oBaHHE BOJbI);
OIBITOB, WITIOCTPHPYIOIIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPeakIuid (TOpeHre, peaKiuu
Pa3NOKEHHs, COSANHEHNUS); pPACcIIO3HABaHIE HEOPTaHHMIECKUX BEIIECTB C MOMOIIBI0 KAYeCTBCHHBIX pe-

aK]_H/Iﬁ Ha MOHBI, pCIHICHNEC OKCIICPUMEHTAJIbHBIX 3a1a4

Hemertamibl 1 MX COeTMHEHUS

2.1

OOmast xapakTepucTHKa ragoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIE CTETIEHH OKUCIIEHHUSL.
CrpoeHue u pu3ndIecKre CBOHCTBA MPOCTHIX BEIIECTB — rAOreHOB. XMMUYECKHE CBOMCTBA HA MIpUMeEpe
xJlopa (B3aUMOAEHCTBHE C MeTa/UlaMH, HEMeTalllaMy, lienodaMu). XiopoBogopos. ColsiHasi KUCI0Ta,
XMMMYECKUE CBOMCTBA, IOJIy4Y€HUE, MpUMEHeHUe. JlelcTBUE XJI0pa U XJIOPOBOJOPOJAa HAa OPTaHU3M 4e-
J0BeKa. BaxkHelIne XJIOpUIbl U UX HAXOXKIEHUE B IPUPOJIE

2.2

OO6mas xapakTepucTuka 31eMeHToB VIA-rpynmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTEpHBIE CTe-
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neHn okucieHns. CTpoeHue u (U3MYecKre CBOWCTBA MPOCTHIX BEMIECTB — KHCIOPOIA U CEepHl. AILTO-
TPOITHbIE MOJIU(MUKAIIMN KUCIOPOJIa U Cephl. XUMHUUECKHE CBOWCTBa cephbl. CepoBOAOPOMA, CTPOCHHE,
¢du3nuecKue U XUMHIecKne cBoicTBa. OKCHIBI CEphl KaK MPEACTABUTENN KHCIOTHBIX OKCHIOB. CepHas
KHCIIOTa, (U3WYEeCKUe U XHMHYECKHE CBOHCTBa (0OINME Kak TPEICTaBUTENs Kiacca KHUCIOT
u crierduyeckne). XUMHIECKUE PEaKIlH, JeXKalliue B OCHOBE IPOMBIIIICHHOTO CIIoco0a MOMyYeHHUs
cepHoit kucnothl. [Ipumenenue. Conu cepHON KHUCIOTHI, KadeCTBEHHAs peakius Ha cynbdar-uoH. Ha-
XOXKJICHUE cepbl U €€ cCoelMHEHUil B pupoje. XUMUUECKOe 3arpsiIsHEHUE OKpYyKarolleil cpeibl coeiuHe-
HUSAMU cepbl (KUCIOTHBIE JOXK/IH, 3arpsi3HEHHE BO3AyXa U BOJJOEMOB), CIOCOOBI €ro NpeA0TBPaleHHS

2.3

OO0mas xapakTepucTHKa 3J1eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHHSI aTOMOB, XapaKTEpHbIE CTele-
HU OKHCJICHHUA. A30T, paclipocTpaHeHHe B TIpUpojIe, pU3HUecKue U XUMHYECKHe cBoricTBa. KpyroBopot
a30Ta B mpupoje. AMMHUAK, ero (pu3nyeckue u XMMUIECKUe CBOMCTBA, MoMy4YeHre U npuMeHeHune. Conu
aMMOHHUS, UX (PU3NYECKUE U XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha HOHbI aM-
MOHUS. A30THasI KUCIIOTA, €€ ToMydeHne, pu3ndeckne U XUMHIECKHEe CBOMCTBa (00IIHe KaK MpeICcTaBu-
TeJNs Kilacca KUCIOT U crenududeckne). Mcmons3oBanne HUTPATOB U COJICH aMMOHHUS B KaUeCTBE MIHE-
paNbHBIX yI00peHuil. XuMHUecKoe 3arpsi3HeHHE OKPYKaIOIIeH Cpeibl COSAMHEHUSIMH a30Ta (KUCIOTHBIE
JIOXK/IM, 3aTPs3HEHUE BO3IyXa, TOYBBI U BOJJOEMOB)

2.4

®dochop, ammorponHsie Moaudukammu Gocdopa, puzndeckre U XuMudeckue cBoricta. Okeua pocdo-
pa(V) u docdopras kuciota, puzndeckne 1 XUMHUUECKHE CBOMCTBa, moyueHue. Vcnoiabp3oBanue ¢oc-
(haToB B KauecTBe MUHEPAILHBIX YA0OpEHUI

2.5

OO0mas xapakTepucTHka 31eMeHTOB [VA-rpymnmbel. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTEpHEIE CTe-
TIEHU OKHUCIICHUS. YTIEepol, aJUIOTPONHBIE MOJU(PHUKAINY, PACTIPOCTPAHEHUE B TIpUpOe, GU3NIECKUE
XUMHUYECKUE CcBOMcTBa. Ancopbuus. KpyroBopot yriaepona B mpupojae. Okcuabl yriaepona, ux ¢usuye-
CKHE U XMMHUYECKHE CBOMCTBA, ACUCTBUE HA JKUBBIE OPraHU3MBI, NOJIyY€HHE U IPUMEHEHHE. JKOJIOo-
rHYecKue MpoOIeMBbl, CBA3aHHEBIE ¢ OKcUIoM yriepona(lV); rumoresa ra06anbHOTO MOTEIUICHHS KITHMa-
Ta; TAPHUKOBBIN 3G deKT. YToapHast KUCIOoTa U €€ COlu, uX (GU3NIECKHe U XUMUYECKHE CBOMCTBA, TIOY-
yeHue U mpuMeHeHne. KauecTBeHHas peakiiys Ha KapOoHaT-uoHbL. VMcrnonbp3oBanue kapOOHATOB B OBITY,
MEJMLKHE, TPOMBIIUIEHHOCTH U CEJIbCKOM XO035HCTBE

2.6

[lepBoHavanbpHBIC MOHATHS 00 OPraHMYCCKHUX BEIIECTBAX KaK O COCTUHEHMX yriepoaa (MeTaH, 3TaH,
9TUJICH, alleTUIIEH, 3TaHOJ, TIMLEPUH, YKCycHas KucnoTa). Mx coctaB u xumuueckoe crpoenue. I1oHs-
THE 0 OMOJIOTUYECKH BaXXHBIX BEIIECTBaX: )KHpax, OeiKax, yriaeBoJiaX — U UX POJIM B JKU3HU YeJIOBEKa.
MatepuajibHOE €AMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COSAMHEHUIN

2.7

Kpemnuii, ero ¢pusnueckne 1 XMMAYECKHE CBOICTBA, OTydeHrEe U IpuMeHeHne. CoeTMHeHUS KPEMHHUS
B npupoje. O0mue npeacrasieHus o0 okcuae kpeMHus(IV) u kpemHueBoi kuciore. CHUIHMKATHI, UX
UCTONBb30BaHUE B OBITY, MEIUIMHE, IPOMBIIUIEHHOCTH. BaxkHelIne cTpouTeNbHbIE MaTepHabl: Kepa-
MHKa, CTEKJIO, IeMEHT, OeTOH, *ene300eToH. [IpobiaemMbl 6e30MmacHOr0 MCIOIb30BaHUS CTPOUTEIBHBIX

MaTepHAJIOB B TOBCEAHEBHON KU3HU

2.8

XVMHYECKHH 3KCIIEPUMEHT: N3ydeHre 00pa3IioB HEOPIraHMYECKUX BELIECTB, CBOMCTB COISHON KHCIIOTHI;
MIPOBEICHNE KaUeCTBEHHBIX PEaKIMii Ha XJIOPUI-NOHBI U HAOJIIOJIeHNE MTPU3HAKOB UX MTPOTEKaHMUs; OIbI-
ThI, OTpaXkaromue (PpU3nUecKue U XMMUYECKHE CBOWCTBA TaJIOTCHOB U MX COCTUHEHUH (BO3MOXHO HC-
MOJIF30BaHNE BHICOMATECPHAIIOB); 03HAKOMIICHHE C 00pa3aMi XJIOPHIOB (TAIIOTCHHUIIOB); 03HAKOMIICHHE
c obpa3uamu cepsl U €€ COeAMHEHUSMH (BO3MOYKHO HCIIONB30BaHHE BHIEOMAaTEpHaIoB); HaOmoneHe
nporiecca OOYTIIMBaHUS caxapa MOj JeHCTBHEM KOHIEHTPHPOBAHHOW CEPHOW KHCIOTHI, M3YUCHHE XU-
MHYECKHX CBOWMCTB Pa30aBJICHHON CEpHON KUCIIOTHI, IPOBEJCHIE KAUSCTBCHHON peakiuu Ha cynabQar-
WOH W HaOJIIOJICHUE MpHU3HaKa e€ MPOTEeKaHus; O3HAKOMIICHHE ¢ (PU3UYECKUMHU CBOKCTBaMM a30Ta, doc-
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(dopa u UX coequHEHUH (BO3MOXKHO HCIOJIB30BAHWE BHIICOMATEPHAIOB), oOpa3laMu a30THBIX U (oc-
(hopHBIX ymoOpeHwif; TIoayYeHHe, COOUpaHue, paclio3HaBaHUE W M3YYCHHUE CBOWMCTB aMMHaKa; IMpoBee-
HUE KaYeCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (ochar-uoH U U3YYCHHE TMPU3HAKOB UX MPOTEKAHHUS,
B3aMMOJICHCTBHE KOHIIEHTPHUPOBAHHON a30THOM KUCIOTHI C MEIbI0 (BO3MOXKHO HCIOJIB30BaHIE BHICO-
MaTEpUANIOB); U3yYCHUE MOJIEICH KPUCTAJUIMISCKUX PENIETOK anMasa, rpaduta, QyiiepeHa; 03HaKOM-
JICHUE C TIPOIIECCOM aJICOPOLIUK PACTBOPEHHBIX BEIECTB aKTHBUPOBAHHBIM YIIIEM H YCTPOWCTBOM IIPO-
THBOTa3a; TOJly4eHne, COOMpaHne, paclio3HaBaHKUE M M3y4eHHE CBOWMCTB YIJIEKHCIIOTO rasa; poBeeHHe
Ka4eCTBCHHBIX PEaKIUil Ha KapOOHAT- M CHJIMKAT-HOHBI U W3y4YCHUE MPHU3HAKOB UX MPOTCKAHUS; O3HA-
KOMJICHHE C MPOJYKIKEH CHIMKATHOMH IPOMBIIUICHHOCTH; PEIICHUE YKCIIEPUMEHTAIIbHBIX 337124 [0 TeMe
«BaxxHel11ne HeMEeTAIUTbI U UX COSIHHEHUS

MerTasiasl U ux COCIMHCHUA

3.1

OOmras xapaKTepUCTHKa XUMHUECKHUX 3JIEMEHTOB — METAIIOB Ha OCHOBAaHUM WX ToJoxkeHus B [lepnoan-
YecKol cucteMme xumudecknx 3nmeMeHToB J[.M. MenneneeBa u ctpoenus atoMoB. CTpoeHHE METAIJIOB.
Mertammuueckasi CBsI3b U METaJUIMYECKasl KpUCTAJUIMYecKas peméTka. DIeKTPOXUMUYECKHUNA Psill Hampsi-
JKEHUN METAJIJIOB

3.2

@unznueckne U XUMHYECKHE CBONHCTBA MeTayuioB. OOmue crocoOs! nomydeHus metauio. IlorsTue o
KOPPO3UHU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CInaBsl (CTajb, YyTyH, AIOPATIOMU-
HUii, 6pOH3a) U UX IPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH

3.3

[lemounsie MeTamnsl: onoxkenne B [leproanueckoit cucteme xumudecknx snemenToB J[. M. Mennenee-
Ba; CTPOCHHE UX aTOMOB; HaXOXJIeHHE B npupojae. Ousnueckue U XUMHYECKHE CBOMCTBA (Ha IpUMepe
HanI/Iﬂ nu KaJII/ISI). OKCI/I,Z[I:I nu FI/IJIpOKCI/I}Z[I)I HanI/IH W KaJIusd. HpI/IMeHeHI/Ie ICJIOYHBIX METAJIJIOB U UX CO-

€ TUHEHUN

3.4

[llenouHo3eMenbHBIE METAILTBI MATHUN U KaJIbIUI: MTONOXKEHHE B [lepuonnueckoil cucteMe XUMHYECKUX
anemeHToB JI.V1. MeHneneeBa; cTpoeHre UX aTOMOB; HaXOXIEHUE B mpupoje. PU3NUecKue U XuMuye-
CKHE CBOWMCTBA MarHus U Kanbliusd. BaxHeiie coeuHeHus Kablus (OKCHI, THAPOKCH, conn). Kéct-
KOCTb BOJIBI M CITOCOOBI €€ yCTpaHEHUS

3.5

AmoMunuii: onoxkeHue B Ilepuonuueckoil cucteme xumudeckux aneMeHToB JI.M1. Menneneesa; ctpoeHue
aToMa; HaXOXJCHHE B pupone. Pu3nueckue 1 XUMHIECKHE CBOMCTBA allFOMUHMS. AM(OTEpHbIE CBOHCTBA
OKCHJIA ¥ THAPOKCH/IA AIFOMHHHS

3.6

Kenezo: nonoxxenune B [lepnonnueckoit cucreme xumuuecknx 3nmeMeHToB J[.1. Menneneesa; ctpoeHue
aToMa; HaXoXJeHue B pupojae. Pu3nveckue U XUMHUYECKUE CBOUCTBA ykele3a. OKCHIbI, TUAPOKCHIIBI U
comu xene3a(ll) u xenesa(Ill), ux coctas, CBOICTBA U MOyUCHHUE

3.7

XHUMHYECKHIA 3KCIIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3liaMHi METAJIOB U CIUIABOB, X (DU3MYECKUMHM CBOW-
CTBaMH;, M3y4YCHHE PE3yJbTATOB KOPPO3HH METAIIOB (BO3MOYKHO HCIOJB30BAHHE BHUCOMATCPUAIIOB),
0COOCHHOCTEH B3aMMOICHUCTBUSI OKCUIA KaIbIUA M HATPUS C BOJIOH (BO3MOXHO HMCIIOJIB30BAaHHUE BUICO-
MaTepHaliOB); UCCIIEIOBAHUE CBOMCTB JKECTKOW BOJIBI;, MPOIECCa TOPEHHUS JKejie3a B KUCIopoze (BO3-
MOHO WCTOJH30BaHUE BHUICOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUS! KAYECTBEHHBIX PEaKIMi HAa WOHBI
(marnus, kanmeiys, amromuHus, 1uHKa, xenesza(ll) n xenesa(Ill), menu(Il); HaGmroneHne n omucaHue
MIPOIIECCOB OKPAIMBAHUS TUIAMEHN MOHAMH HATPUs, KIS U KaJbIysi (BO3MOYKHO HCIOJIh30BAHUE BU-
JICOMAaTEPUANIOB); MCCleoBaHNue aM(OTEPHBIX CBOWCTB THAPOKCHIA ATFOMHHHS W THIPOKCHIA ITUHKA,
pelieHne SKCIepUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelne MeTaJTbl ¥ UX COSAMHECHUS)

XUMHSI 1 OKpYXKAIOIIasi cpeia

41

Hogrbie MaT€pHraJibl 1 TCXHOJIOTHUH. BemectBa u MaT€purajibl B MMOBCEIHEBHOM JKM3HU YeJI0BEeKa. XUMMUS U
300POBLEC. be3onacHoe MCIONIb30BAHKUE BEIIECTB U XUMHUYECKUX peaKHI/Iﬁ B 6bITy. HCpBaﬂ IIOMOIIb IMPU
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XUMHUYECKUX OKOrax h OTPABJICHUAX

OCHOBBI KOJIOTHYECKON IPaMOTHOCTH. XUMHUYECKOE 3arpsisHeHne okpy:xarorieit cpenst [IIK. Pons xu-

4.2 MUH B PELLICHUU 3KOIOTHUECKUX mpobneM. IIpupoaHble HCTOUHUKY YIIIEBOAOPOAOB (Yroib, MPUPOAHBIN
ras, He)Th), IPOAYKTHI UX NepepabOTKHU, UX POJIb B OBITY ¥ IPOMBIIUIEHHOCTU
43 XMMHUECKHH HKCIIEPHMEHT: U3y4eHHe 00pa3IoB MaTepHanoB (CTEKIIO, CIIIIaBbl METAIIOB, TOJIUMEPHbIE

MaTepHabl)

ITPOBEPSAEMBIE HA OI'D 10 XUMHWU TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBA-

HUsA

Kox nmpoBepsiemo-
ro TpedoBaHMs

IIpoBepsieMble TPeGOBAHMSA K MPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YpPOBHS
O0CBOEHNSI 0CHOBHOI1 00pa30BaTe/IbHON MPOrPaMMbI OCHOBHOT0 00111€r0 00-
pa3zoBanus Ha ocHoBe PI'OC

IIpencraBnenue:

11

0 TO3HABAEMOCTH SBJICHWH NPUPOABI, MOHUMAaHHWE OOBEKTHBHON 3HAYUMOCTHU
OCHOB XMMHYECKOW HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUS, KOMIIO-
HEeHTa 0o0IIeH KyIbTYphl M HPAKTHYECKOH ICATEIFHOCTH YEeNIOBEKa B YCIOBHIX
COBPEMEHHOTO O0IEeCcTBAa; MOHUMAHUE MeCTa XHMHUH CPENU IPYTHX ECTeCTBECH-

HBIX HayK

1.2

0 HAY4YHBIX METOJAX IIO3HAaHHA, B TOM YHCIIC OKCIHCPUMCHTAIBHBIX H TCO-
PETUYECKUX METOJaX UCCICA0BaHN BECIICCTB U U3YUCHHUA XUMUYCCKUX peafcum‘/'l;

YMEHHUEC HUCIOJIb30BaTh MOJCIN JId 0OBsICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

13

0 ciepax mnpodeccHoHANbHONH AEATENBHOCTH, CBSI3aHHBIX C XHMHEH U CO-
BPEMCHHBIMH TCXHOJIOTUSIMH, OCHOBAHHBIMU HAa JOCTHKCHUIAX XUMHUYECKOU Hay-
KM, YTO TIO3BOJIMUT OOYYAIONIMMCS pacCMaTpPHBaTh XMMHIO Kak cdepy cBoeit Oy-
Iyniei mpodeccHoHaNbHON NEATSIIBHOCTH U CACNIaTh OCO3HAHHBIA BHIOOP XUMUH
KakK Mpo(MIFHOTO IpeAMeTa MPH MEepPEeXoie Ha ypOBEHb CpelHero obmiero oopa-

30BaHUs

Bnanenue cucteMoil XMMHYECKUX 3HAHUN U YMEHHUE IIPUMEHATH CUCTEMY XUMHU-

YECKHUX 3HaHI/II‘/‘I, KOTOpast BKJIFOYACT:

2.1

BaKHEHIIINE XUMUYECKHE MOHITUS: XUMUYECKHH 3JIEMEHT, aTOM, MOJIEKYJIa, BEllle-
CTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OAHOPOAHAS U HEOJHOPOJHAS CMECh, OTHO-
CUTEJIbHBIE aTOMHAsi ¥ MOJIEKYJISIpHAsi Macchbl, KOJMYECTBO BEIIECTBA, MOJIb, MO-
JIpHas Macca, MOJIIPHBIA 00bEM, OKCHI, KHUCIIOTa, OCHOBAHHUE, COJb (CpenHss),
XUMAYECKasi PEaKIysl, PEaklui COCIUHEHUS, PEaKIMU Pas3IoKEHUs, PeaKiuu 3a-
MEIICHUsI, peakiuu oOMeHa, TerIoBoi 3(dekT peakuuu, 3K30- U SHIOTCPMHUYC-
CKME PeaKkIH, PacTBOP, MAaccoBasi JOJs XUMHUYECKOTO AJIEMEHTa B COEIMHEHUH,
MaccoBasi OJI U MPOLEHTHAs KOHLIEHTPAlLUs BELeCTBa B PacTBOPE, SIPO aroMma,

QJIEKTPOHHBIN CJIOM aToMa, aToMHasi OpOMTallb, PaANyC aToMa, BaJEHTHOCTb, CTE-
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MIEHb OKHCIICHUS, XWUMHUYECKas CBsA3b, 3JIEKTPOOTPULIATENBHOCTb, MOJSIpHAs
W HETIOJISIpHAsi KOBAJICHTHASL CBsI3b, HOHHAS CBS3b, METAJIMYECKAsS CBA3b, KPUCTAII-
JMYecKasi peméTka (aToMHasi, HOHHAs, METAJUTMICCKasi, MOJISKYJIsIpHast), HOH, Ka-
THOH, AHWOH, 3JIEKTPOJIUT M HEIJIEKTPOJIUT, IEKTPOIUTHYECKAS TUCCOIHAIINS,
peaKkIuyu HOHHOTO 0OMeHa, OKHCIUTENLHO-BOCCTAHOBUTEIIbHBIE PEaKIMy, OKHCIIH-
T€JIb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, AIEKTPOIN3, XUMHUECKOE
paBHOBecHe, OOpaTUMBbIE U HEOOpAaTUMBIE PEaKIMH, CKOPOCTh XUMHUUECKOU peak-
iy, karanmsarop, [1JIK, kopposust MeTamioB, CriiaBsl

2.2

OCHOBOIIOJIATAIONIIE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUS MacChl, TEPHOIUICCKUI
3akoH J[.11. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpo

2.3

TEOpPUU XHMHUHU: aTOMHO-MOJIEKYJISIpHAs TEOpHsl, TEOPHs SIEKTPOIUTHUECKOM
JUCCOLUaIN

Bragenne ocHOBaMU XMMHYECKON TPAMOTHOCTH, BKITFOYAFOIIICH:

3.1

YMEHHE MPaBUIIBHO HCIIONB30BaTh M3YUCHHBIE BEIIECTBA M MaTepHaibl (B TOM
YrciIe MUHEpPAIbHBIE yOOOpEHHs, METaJUIBl M CIUIABHI, POIYKTH IepepadoTKU
MIPUPOTHBIX UCTOYHHUKOB YTIICBOAOPOIOB (YIJIsl, MPUPOIHOTO T'a3a, He(hTH) B ObI-
Ty, CEIBCKOM XO3s1HCTBE,
Ha TIPOU3BOACTBE M NOHMMaHHNe 3HaYEeHHS JKHUPOB, OEJIKOB, YIIIEBOAOB JJIs Opra-
HU3Ma YeJIOBeKa; YMEHHE MPOTHO3WPOBATH BIUSHHUE BEIICCTB M XUMHUYECKHX
MIPOIIECCOB Ha OPTAHM3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOAHYIO CPEIy

3.2

YMEHHUEC HHTCTPUPOBATL XUMHUYCCKHUE 3HAHUSA CO 3HAHUAMHU IOPYTUX y‘leGHLIX

TIPEAMETOB

3.3

HaJIM4YuC OIIbITa pa60T1>1 C Pa3JIMYHbIMU UCTOYHUKaAMU I/IH(I)OpMaHI/II/I 10 XMMHH

(Hay4yHas ¥ HAyIHO-TIOMYJISIpHAS TUTEPATypa, CIOBAPH, CIIPABOYHHUKH, HHTEPHET-
pecypcsl)

3.4

yMeHHe 00BEKTUBHO OICHHBATh MHPOPMAIIMIO O BEIIECTBAX, MX MPEBPALICHUIX
U TIPaKTHYECKOM IIPUMEHEHHH U YMEHHUE HCIIOIB30BaTh €€ I perIeHus yueOHo-

IIO3HAaBaTCJIbHbIX 3aJa4

Brnanenue ocHOBaMH MOHSTUIHOrO anmapara U CUMBOJMUYECKOTO S3bIKa XMMUU
JUISL COCTaBJICHUS (OPMYNT HEOPTaHWYECKUX BEILICCTB, YPABHEHUH XHMHUYECKHX
peaxnuii; ocHoBamMu xumudeckoil HomeHknaTypsl (IUPAC u TpuBuanbsHOIN)

YMmeHne oOBSICHITH CBSI3b TOJOXCHHS dJieMeHTa B [leproanueckoil cucreme ¢
YUCJIOBBIMU XapaKTepI/ICTI/IKaMI/I CTpOCHI/IH aATOMOB XMUMHUUYCCKUX J3JICMCHTOB (CO-
CTaB W 3apsj spa, oOIIee YUCIIO JICKTPOHOB), PaCIPeICIICHUEM DJIEKTPOHOB TI0
SHEPTETUYECKUM YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOIOB, KATHS ¥ KAJIBIIHS

[IpencraBieHne 0 MEPUOAMUECKON 3aBUCUMOCTH CBOWCTB XUMHYECKUX DJIEMEH-
TOB (paauyc aToMa, 3JeKTPOOTPULIATENBHOCTh), MPOCTBIX U CIIOKHBIX BELLIECTB
OT TIOJIOKEHUS 3NIeMeHTOB B [leprnommveckoll cucreme (B MajbIX TEpUOJaX U
TJIaBHBIX TOATPYIIAX) U JJIEKTPOHHOTO CTPOCHUS aToMa

YMmeHnue kiaccuGpuuupoBaTh:

7.1

XUMHYCCKHEC 3JICMCHTBI

7.2

HCOPraHN4YCCKHUEC BCUICCTBA
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7.3 XUMUYECKUE PeaKIUH
8 YMeHue onpenensiTh:
8.1 BaJCHTHOCTH ¥ CTETICHb OKHCIICHUS XMMUYECKUX 3JIEMEHTOB, 3apsil HOHA
8.2 BHJ] XUMUYCCKOU CBSI3M U TUI KPUCTALTHICCKON CTPYKTYPHI B COCTMHEHUSIX
8.3 XapakTep Cpebl B BOMHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUI)
8.4 OKHCJIUTEINTh K BOCCTAHOBHUTEIH
9 YMeHue XxapakTepu30BaTh QU3NUSCKIE U XUMUYECKUE CBOWCTBA:
01 MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOJ, TpaduT, anma3, KpeMHHH, a30T,
' tdhocdop, cepa, XJ0p, HATPHU, KaJHii, MATHUH, KaJIbIHA, IFOMAHUH, XKele30)
CJIOKHBIX BEIIECTB, B TOM YHCIIE MX BOIHBIX PACTBOPOB (BOJA, aMMHUAK, XJIOPO-
BOJIOPOJI, CEPOBOJIOPO, OKCUJIBI U THIPOKCHIB MeTaiuioB I-IIA rpymnm, amromu-
9.2 Hus, meau (I1), muaka, xenesa (I u 11I), okcuaer yrmepona (I u IV), kpemamnst
(IV), azora u pocdopa (III u V), ceprr (IV u VI), ceprucras, cepHasi, a30TUCTAS,
a3zoTHasd, pochopHas, yroipHas, KpeMHHEBasi KHCIOTA U UX COJIN)
MIPOTHO3UPOBATh M XapaKTEePHU30BaTh CBOMCTBA BEHICCTB B 3aBUCHMOCTH OT HX
9.3 COCTaBa M CTPOCHHMS, IPUMCHEHHE BEIICCTB B 3aBUCHMOCTH OT UX CBOMCTB, BO3-
MOJKHOCTh POTEKAHHS XUMHUYESCKHIX MPEBPALICHUHN B PA3JIHYHBIX YCIOBHSIX
10 YMeHue cocTaBisITh MOJICKYJIIDHBIC U MOHHBIC YPAaBHCHUA peaKL{I/Iﬁ, B TOM YHC-
ne:
10.1 peaxIuii HOHHOTO OOMEeHa
10.2 OKHUCITUTEIIbHO-BOCCTAHOBHUTEIBHBIX peaKIIni
103 WITIOCTPUPYIOIINX XUMHYECKHE CBOMCTBA U3YUCHHBIX KJIAacCOB (IPYIIT) HEOpra-
' HUYECKHX BEICCTB
10.4 MOATBEPKAAIOIIUX TEHETUYECKYIO B3aUMOCBA3b MEXy HUMU
11 VMeHue BBIUHCIATE (IIPOBOIUTH PACUETHI):
111 OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChI BEIIECTB, MACCOBYIO JOJTIO
' XHUMHYCCKOTO JJIEMEHTA B COCAUMHCHUN
11.2 MacCCOBYIO JIOJTIO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIECTBA M €r0 Maccy, 00beM ra3oB
114 0 YpaBHCHUAM XUMHYCCKHUX peaKL[I/Iﬁ U HAXOJWUThb KOJIHYCCTBO BCHICCTBA, 06'1)-
' €M ¥ MacCy PeareHTOB WIN IIPOLYKTOB PEaKLIUU
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJAMH HAayYHOTO TO3HAHWs (HAONIOJCHHE, M3MEPEHHUE, JKCIIe-
121 PUMEHT, MOJCIMPOBAHUE) NPH M3YUYCHUH BEIIECTB M XUMHUYECCKHX SIBJICHHMH;
yMeHue chOpMYITHpOBaTh MPOOJIEMY U MPEIIOKHUTD ITyTH e€ perieHus
129 0e30macHOl pabOThl ¢ XUMUYECCKHMHU BEIIECTBAMH, XUMUYECKOW TIOCYION U Jia-
' 6OpPaTOPHBIM 06OPYIOBAHUEM
MpaBWIaMH 0E€30MacHOTO OOpAaIleHHs C BEIIECTBAMH, UCIONB3YEMBIMU B TTOBCE-
123 JTHEBHOW XH3HH, IPAaBIJIAMH MTOBEICHUS B HENIX COCPEIKCHHS 3I0POBBS U OKPY-

JKarolleld MPUPOTHOW Cpelbl; MOHMMAaHWEe Bpena (OMacHOCTH) BO3JCHCTBUS Ha
JKUBBIE OPTaHU3MBbl ONpeAENEHHBIX BEHIECTB, CIIOCOOOB YMEHBIICHNUS U MPEAOT-
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BpallCHUs UX BPpEAHOI'O BO3JICHCTBUS
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Hanuaue IMPaKTHYCCKUX HABBIKOB INIAHUPOBAHUA U OCYLICCTBIICHUA CICAYIOIINX
XUMHUYECKUX OKCIICPUMECHTOB!

13.1

N3Yy4YCHHUE W  OIIHMCAaHHC (1)I/I3I/I‘IeCKI/IX CBOKCTB BCOICCTB, O3HAKOMJICHHC
C (bI/I3I/I‘IeCKI/IMI/I U XUMHUYECKUMU SABJICHUAMHU, OIBITHI, HJUIFOCTPUPYIOIIUE TIPpU-
3HAKU MMPOTCKAHUS XUMHUYCCKUX peaKHHfI

13.2

M3y4eHHe CII0cO00B pa3leseHus cMecel

13.3

MOJy4YeHHE KHCIOPOJAa U U3Y4YEHHE €ro CBOMICTB; MOIyueHHE BOAOPOJA
Y U3y4YEHHE €r0 CBOMCTB; NOJIY4YEeHUE YIIIEKUCIIOro Ia3a U U3y4yeHHe ero CBOMCTB;
M0JIy4YeHHEe aMMHUaKa 1 U3y4YE€HHUE ero CBOMCTB

13.4

MIPUTOTOBJIICHHE PACTBOPOB C OIPEAENEHHOW MACCOBOW JOJEH pacTBOPEHHOTO
BEIIECTBA

13.5

MPUMEHEHUE UHANKATOPOB (JTaKMyca, METHIIOpaHka u (peHondTaaenHa) ajis ol-
peleneHust XapakTepa Cpe/ibl B PACTBOPAX KUCIOT U LIeIo4Ye

13.6

HCCIICJIOBAHME U OIMCAHUE CBOMCTB HCOPraHM4YCCKUX BEIICCTB PA3JIMYHBIX KJIIACCOB,
N3Yy4CHUC BSaHMOHeﬁCTBHﬂ KHCJIOT C METAJUIaMH, OKCHUIaMHU METAJIJIOB, PaCTBOPHU-
MbIMHA W HEPACTBOPUMBIMU OCHOBAHUSAMH, COJIAMH; MOJTYUCHHUE HEPACTBOPUMBIX
OCHOBaHHﬁ; BBITECHCHHUE OJHOI'0 METajlsla APYTUM H3 pacTBOpPa COJIU; HUCCIICO0-
BaHHC aM(I)OTepHLIX CBOICTB THAPOKCHUIOB aJIIOMUHHUA U IITMHKA

13.7

pelIeHne SKCIEpUMEHTAIBHBIX 33/a4 TI0 TeMaM: «OCHOBHBIE KJIacChl HEOpTraHH-
YECKUX COSHMHEHHI»; «DICKTPONMTHYECKAsT AVCCOIMaIusy»; «Baxuewmme He-
METAJIIbI M UX COSAUHEHUSY; «BaxkHelme MeTauIbl U UX COSTUHEHUS

13.8

XUMHYECKUE DKCIEPUMEHTBI, HIUTIOCTPUPYIOIINE PU3HAKU IPOTEKAHUS PEAKLIUH
MOHHOTO OOMEHA; KaueCTBEHHBIC PEaKLUK Ha MPUCYTCTBYIOLIME B BOAHBIX pac-
TBOpaxX MOHBL: XJIOPHJI-, OpOMUA-, HOAUA-, cyIbdat-, pocdar-, kapOoHAT-, CHITH-
KaT-aHUOHBI, TUAPOKCUI-UOHbI, KATUOHBI aMMOHU, Maruusi, KajJblHusd, aJltOMHU-

Hus, xenesa (2+) v sxenesa (3+), meau (2+), IMHKa

14

YMeHue:

141

OpeACTaBIATL PE3YJIbTAaTbl OKCICPUMCHTA B (bopMe BBIBOAOB, A0KAa3aTCJIbCTB,

rpa¢uKoB 1 TaOIHI] ¥ BBISBIIATH SMINPHUCCKIE 3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATDL CBA3U MEXAY PCaJIbHO Ha6J'IIOI[a€MBIMI/I XUMHYCCKHMU SABJICHUA-
MU U IIponeccaMu, NPpOUCXOAAIINMMA B MAaKpO- 1 MUKPOMHUPE, OOBSICHSITE npu4u-

HbI MHOTOOOpa3usl BEIIECTB




HEPEYEHB 3JIEMEHTOB COJAEPXKAHUS, IPOBEPSEMbBIX HA OCHOBHOM I'OCY JIAP-
CTBEHHOM 3K3AMEHE 110 XUMHA

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA
1 [lepBoHavyapHBIE XUMHYECKUE TIOHITHUS
1.1 Uuctele BenectBa U cMecu. CriocoObl pasiesieHus: cMeceit
12 ATOMBI B MOJIEKYJIBI. XUMHUYECKUE dIeMEeHTHl. CHMBOIIBI XUMHUYECKHUX 3JIeMEHTOB. [IpocThie U clI0XKHBIE
' BEIIECTBA.
1.3 Xumudeckas ¢hopmysa. BanreHTHOCTh aTOMOB XUMHUYECKUX AJIeMEHTOB. CTeNeHb OKHCIICHHSI
14 3aKoH MOCTOSHCTBa cocTaBa BemiecTB. OTHOCUTENbHAS aTroMHas Macca. OTHOCHTENBHAS MOJIEKYIIAPHAS
' Macca. MaccoBasi 10Ji1 XMMHYECKOT0 3JIEMEHTa B COSIUHEHUH
15 KonuuectBo BemectBa. Monb. Momnsipras macca. MomsipHblii 00bEM ra3oB. B3anMOoCBsS3b KOJIMYECTBa,
' MAacChl ¥ YUCIIa CTPYKTYPHBIX IWHHII BEIECTBA
16 du3nyeckue U XUMHUYECKUE SBICHUA. XUMHUYECKas peakiusi U e€ Mpu3HaKh. 3aKOH COXPaHEHHUS MacChI
' BelecTB. XMMHUYECKUE YpaBHEHUS
9 [Tepuonnueckuii 3akoH u [lepnoamueckast cuctema xummdecknx siaemeHToB J[.U. MengeneeBa. Ctpoe-
HHE aTOMOB
21 [Mepuoanueckuii 3akoH. Ileproanueckas cucrema xumuueckux snemeHnToB .M. Menaeneesa. [lepuoabt
' 1 rpymisl. U3nIecKuii CMBICT OPSAKOBOTO HOMEpa, HOMEPOB MEPHOIa M TPYIIIHI JICMEHTA
99 Crpoenune atomoB. CocTaB aTOMHBIX szep. M3oromel. DnexTponsl. CTpoeHHE 3JIEKTPOHHBIX 0005I0UeK
' aToMOB nepBbIx 20 xuMudeckux 3nemMmenToB Ilepuoauueckoii cuctems! JI.M1. Menneneesa
3aKOHOMEPHOCTH B M3MCHEHHU CBOHCTB XUMHUYCCKHUX DJIEMEHTOB IEPBBIX TPEX MEPHOIOB, KU, Kalb-
93 uus (pammyca aTOMOB, DJIEKTPOOTPUILIATENIEHOCTH, METAIUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB) U HUX
' COCJIMHEHUH B COOTBETCTBHMHU C IMOJIOKEHUEM dJIEMEHTOB B llepuomudeckoil cucteMe M CTpOEHHEM HX
aTOMOB
3 CTtpoeHue BeniecTsa
31 Xumudeckas cBsa3b. KoBaneHTHas (MONSpHAs U HEMOJsIpHAasi) CBA3b. DJIEKTPOOTPUIIATEIFHOCT XUMHUYE-
' CKUX 371eMeHTOB. VloHHast CBs13b. MeTasumiueckas CBsI3b
39 THnbI KpUCTAUINYECKUX PEIMIETOK (ATOMHAS, HOHHAsI, METAJUINYECKasi), 3aBUCUMOCTh CBOMCTB BEI[ECTBA
' OT THUIIa KPUCTAJUINYECKON PEIIETKY U BUJIa XUMHUECKOM CBA3U
4 Baxneiimme npeacraBuTenn HeOpraHMUECKUX BellecTB. HemeTamibl M UX COeAUHEHUs. MeTaibl U uX
COETMHEHUS
Knaccudukamnus 1 HOMEHKIATypa HEOPraHWYECKUX COSIAMHEHWH: OKCHJIOB (COJEO0pasyrolue: OCHOB-
41 HBIC, KUCIIOTHBIE, aM(OTEepHBIE) U HecOoIeo0pa3yomIre; OCHOBaHUH (IEMTOYN M HEPACTBOPHMEIE OCHOBA-
' HUS); KACIOT (KUCIOPOACONEepKAIHe U OSCKUCIOPOIHBIE, OJHOOCHOBHBIE U MHOTOOCHOBHEIE); COJEH
(CpeHUX U KHCIIBIX)
42 du3nueckue U XUMHUUYECKHE CBOMCTBAa MPOCTHIX BELIECTB-HEMETAJUIOB: BOAOPOAA, XJIOpa, KHCIOPOJa,
ceprl, a30Ta, pocdopa, yriepoaa, KpeMHHUS
43 du3ndeckne U XUMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-METAIUIOB: JIMTHS, HATPHs, Kallus, MarHUs H
' KaJIBLIMSI, ATIOMUHUS, JKeJie3a. DIEKTPOXUMHUUYECKHUH psil HAPSHXKEHUH METAIIJIOB
44 Du3nuecKue U XMMHUECKUEe CBOWCTBA BOJAOPOIHBIX COCIUHEHUN HEMETaJIOB: XJIOPOBOIOPOa, CEPOBO-
' JI0poJia, aMMHUaKa
4.5 dusnyeckne W XMMHYECKHe CBOMCTBA OKcuaoB HemetayuioB: cepbl (IV, VI), asora(ll, IV, V), docho-
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pa(Ill, V), yriepona(ll, IV), kpemuusa(I1V). I[lomyueHrne oKCHIOB HEMETAIIJIOB

4.6

Xumuueckre cBoicTBa OokcHaoB: MetawioB |A-IIA rpymm, mumka, memu(Il) u xemesa(ll, 1), IToxyuerue
OKCHJIOB METAJUIOB

4.7

XuMHYEeCKHEe CBOWCTBA OCHOBAaHHN W aM(OTEPHBIX THAPOKCUIOB (HA MpUMEpe THIPOKCHIOB aTFOMHUHUS,
xeJesa, IrHKa). [lorydenne ocHOBaHUN 1 aM(OTEPHBIX THAPOKCHIOB

4.8

OO0mue XUMHUYECKUE CBOWCTBA KUCIIOT: XJIOPOBOJOPOJHOM, CEpOBOJOPOAHON, CEPHUCTOM, CEPHOMH, a30T-
HOWU, PochopHOiA, KpeMHUEBOH, yroibHOW. OcoObIe XMMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHON CEPHOM
1 a30THOM KucoT. [loxydenne Kucior

4.9

OO6mue xumMu4yeckue cBoiicTea cpeguux cosueil. Ilorydenue coneit

4.10

[Monyuyenue, cobupanue, pacro3HaBaHWe BOIOPOJA, KACIOPOIA, aMMHAKa, YIIIEKUCIOro ra3a B jiabopa-
TOPHUHU
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HOJ’Iy‘{eHI/IC aMMHaKa, cepHoﬁ 1 a30THON KHMCJIOT B IIPOMBIIIIJICHHOCTH. O6]J_II/IG CITIOCOOBI TMOJIY4YCHUSA ME-
TaJ1JIOB

4.12

I'enermueckas cBs3b MCXKIY KJIaCCaMH HCOPraHNYCCKUX COCOUHEHMI

XUMHYECKHUE Ppeakumn

5.1

Knaccugpukanms XHMIUECKUX peakIuid 0 Pa3INIHBIM IIPH3HAKAaM: TI0 YHCITY W COCTaBY yIaCTBYIOIINX B
peakiuy BeLIECTB, IO TEIIOBOMY 3(PQEKTyY, M0 U3MEHEHUIO CTETEeHEH OKUCICHUS XUMUYECKUX dJIEeMEH-
TOB

5.2

TemnoBoii 3PEeKT XUMHIECKOH peakIiy, TPMOXUMHIUECKHE YPaBHEHU. DK30- U YHIOTEPMHUIECKHE pe-
akuuu. TepMOXUMUYECKHE YPaBHEHUS

5.3

OKHUCIUTEIFHOBOCCTAHOBUTEILHEIC pCakuu. OKHUCIUTEIN U BOCCTAHOBHUTEIIH. Hpoueccm OKHUCJICHUA U
BOCCTAHOBJICHHA. BHCKTpOHHLIfI OaylaHC OKUCIUTEIHLHOBOCCTAHOBUTEILHOM pCaKun

5.4

Teopust MeKTpOIUTUYECKON Tucconuanui. KaTHoHbI, aHHOHBI. DIEKTPOIUTHI U HENEKTPOIUThl. CHITh-
HBIE U clla0ble 2JIeKTPoNIuThl. CTEeNeHb NUCCOLUAIIH

5.5

Peakumy noHHOTO OOMEHA. YCJIOBHS MPOTEKaHMs peaklMii HOHHOrO OOMEHa, MOJTHBIC W COKpamEHHbBIC
WOHHBIC YPABHEHUSI PEaKIINi

XuMus U OKpYy>Karolasi cpea

6.1

BemecTBa u MaTepuaisl B MOBCEIHEBHOM JKU3HU Y€JIOBEKA. be3omacHoe UCIoNb30BaHUE BEMECTB U XH-
MHUYECKHUX peakiuii B Jaboparopruu U ObITY. [lepBasi MOMOIIL IPH XMMHUYECKUX 0XKOTaX M OTPABICHUSIX

6.2

XUMUYECKOe 3arps3HEHUE OKPYKAIOMIeH cpellbl (KUCIOTHBIC TOXKIH, 3arpsi3HEHNE MTOYBbI, BO3/lyXa U BO-
I0€MOB), criocoObl ero nmpenotepaiueHus [Ipeaensuas nqomycrumas konuenTpauus Bemects (ITJK). Poib
XMMUH B PEHICHUH YKOJIOTHUECKIX MpoOiieM. Y ChileHHe MapHUKOBOTO d(PEeKTa, pa3pyIIeHHe 030HOBOTO
oS

6.3

IMpumenenue cepel, azora, Gocdopa, yriepona, KpeMHHS W UX COSAWHEHHH B OBITY, MEJUIMHE, IIPO-
MBIIIICHHOCTH U CEIbCKOM X03siiicTBe. IIpuMeHEeHre METalIoB U CIIAaBOB (CTallb, YYTyH, AIOPATOMU-
HUH, OpoH3a) B OBITY U TMPOMBIIUICHHOCTH MX coequHeHHH. [IoHATHE 0 KOPPO3UH METajuIOB, OCHOBHBIC

CTIIOCOOBI 3aLTUTHI X OT KOPPO3UHU

6.4

[IpupomHBIE UCTOYHHUKU YTICBOAOPOIOB (YTOJb, MPUPOMHBIA ra3, HEPTH), MPOAYKTH UX HepepaboTKU

(OeH3MH), UX PoJIb B OBITY ¥ IPOMBIIUICHHOCTH

6.5

[epBoHauabHBIE MOHATHS 00 OPraHUYECKHUX BEIECTBAX KaK O COSAMHEHUSIX yriiepoaa (MeTaH, 3TaH, STHJICH,
alleTHIICH, 3TAaHOJ, TJIMLEPHH, YKCYyCHas KHcloTa). [ToHATHEe 0 OMOJOTMYECKH BaKHBIX BEHIECTBAX: YKHUPAX,
OenKax, yriieBoiax — M UX POJIU B )KU3HHU YEJIOBEeKa

PacuéTthl:




Kon IIpoBepsieMblii 3JIeMEHT coepKaHUSA

7.1 1o (opMysiaM XUMHUYECKUX COCTHHCHHI

7.2 Macchl (MacCOBOM) JTOJTM paCTBOPEHHOTO BENIECTBA B PACTBOPE

7.3 M0 XMMHUUECKUM YPABHEHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Xumus, 8 xinacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I1eCTBO
«3narensctBO«I [pOcBeieHE)

2. Xumus, 8 knacce/ Epemun B.B., Ky3smenko H.E., /Ipo3noB A. A. u npyrue;
o penaknueilyanna B.B., Akiimoneproe o6mectBo «M3marenscTBo
«IIpocsemienne»

3. Xumus, 8 knacce/ XKypun A.A., AkuponepHoe o0iiectBo «M31aTenbcTBo
«ITpocsemnieHue»

4. Xumns, 8 kimacc/ Kysznernosa H.E., TutoBa U.M., I'apa H.H., Axumonepnoe
obmectBo«M3narenscTBo «IIpocBemienne»

5. Xumus, 8 knacc/ I'abpuensn O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxmmonepHoe obuiectBo«M3aarensctBo «lIpocBemenne»

6. Xumus, 9 xknacc/ / Pymzutuc I'.E., ®enpaman @.I°., AkiinoHepHOEOOIIECTBO
«3narensctBO «lIpocBemienue»

7. Xumus, 9 xnacc/ Epemun B.B., Ky3emenko H.E., JIpo3noB A. A. u npyrue;
nox penakiueit Jlyauna B.B., AkiinonepHoe o6miectBo «M3aaTenbcTBO
«IIpocsemenue»

8. Xumus, 9 knacc/ Kypun A.A., AkimonepHoe obmecTBo «M3aaTeancTBo
«ITpocBenieHue»

9. Xumus, 9 xnacce/ ,Kysnenosa H.E., Turosa .M., I'apa H.H. Akunonepnoe
obmectBo «M3narensctBo «IIpocBeiieHmey

METOANYECKHUE MATEPHUAJIBI IUIAA YUUTEJIA

1. Pym3utuc I'.E. Xumus: 8 ki1.: yue0.111 oOmeo6pazoBar. YupexaeHu /
I'.E. Pym3utuc, ®@.I'. ®enpaman. — M.: [Ipocsemenue.

2. Xumus: 8 KJI.: 2JIGKTPOHHOE MPUJIOKEHUE K YICOHUKY.

3. I'apa H.H. Xumus: 3a1aunuk ¢ «roMoimHuKoM»: 8-9 kiaccel / H.H. I'apa. —
M.: IIpocseuieHue.



4. I'apa H.H. Xumus. Paboune nporpammsl. [IpeameTHast TuHusl y4eOHUKOB
I'.E. Pymzutuca, ®@.I'. ®enpnmana. 8-9 knaccel/ H.H. I'apa. — M..:
[Ipoceemienue.

5. Pagenxkuii A.M. Xumust: nuaakTuaeckuii Marepuait: 8-9 k. / A.M.
Pangeuxuit. — M.: [IpocBeuieHue.

6. 'apa H.H. Xumus. Ypoku: 8 ki. / H.H. I'apa. — M.: [IpocBemenue.

7. bopoBckux T.A. Tectsl no xumuu. [lepBoHayanbHble XUMUYECKHE
nonstus. Kucnopoa. Bogopoa. Bona, pactBopsl. OCHOBHBIE KIACChI
HeopraHuvecux coeanuHeHuit: 8 ki.: k yueOuuky I'.E. Pynsurtuca, ®.I.
denpamana «XuMus. 8 Kitacc

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru/

https://myschool.edu.ru/

https:/fipi.ru/

https://edsoo.ru/

http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf

http://pouchu.r
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