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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YY4ETOM KOHLEIMIUU MPENoAaBaHus Y4eOHOTO IpeIMeTa « XUMHUSH
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TpeOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepUAIbLHOM EIWHCTBE MHUpPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

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

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



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K PUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOIMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IlIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

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

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBleHUd 00 BJIEKTPOJUTUYECKON OHCCOLUMAlUU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW MpPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAYKH Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (aKTOB, MOHATHM, 3aKOHOB M TEOPETHUYCCKUX MOJIOKCHHM,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (dopmupoBaHHe HHTEIJIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEpPCaIbHOE 3HAUYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XUMHH, TPUMEHSTh HUX IPU PELUIEHUH MNpoOJeM B IOBCEAHEBHOM >KU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHUs CBOETO 3710POBbsI U OKPYKAIOIIEH MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3yUyeHUS XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi JoJisi XUMHUYECKOTO 3JIEMEHTa B
COEJIMHEHUHU.

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

@u3NYeCKUe U XUMUUYECKUE SBJICHUS. XMMHUECKash peakuus U €€ MpU3HaAKU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEeHHE CBEYH, MPOKAIMBAHWE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE jkelie3a ¢ pactBopoM cosr menu (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

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



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

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

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCJIOTHBIE, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

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

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue 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 COETUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM W YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIO/ICHUE O0pa3llioB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpueM ©  KajibllueM) (BO3MOXHO HCIIOJb30BAaHHUE BHUIEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3zaumopeictBua okcuga meau (1) ¢ pactBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IHepuoauueckud 3axkoH u Ilepuoguyeckass cucreMa XUMHYECKHUX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(pOTEPHBIE OKCHUIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepronnueckoit cucrembl xumnudeckux 3emeHToB JI. . MenneneeBa. lepruoabt
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [lepuoanyeckoil CUCTEMBI XUMHUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHus.  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA IMHKA C PAacTBOpPAMHM KHCJIOT U IIeJI0YEeH, MPOBEJECHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

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

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJIAHEThI, 3BE3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. Ilepuoandeckast cucTteMa XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAITMYECKUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYECKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, IO O0OpPaTUMOCTH, MO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsatne o xumuyeckoM paBHoBecuu. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKkoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U C1a0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIE peakin Ha HOHBI. [[OHSITHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIIEJICHHE Tas3a, oOpa3oBaHUWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METa/UIlaMU, HEMEeTa/llaMH, IIeJIo4amMu). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHMS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucnoTel. COMM CEpHON KHCIIOThI, KAYECTBEHHAs PEaKLMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 3j1eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyeckrue u XMMHUECKHUE CBOMCTBA, oMy4YeHne U npuMeHenue. Coim aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMSI B KauyeCTBE MHHEPAJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH 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 XUMHUUYECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMKU, PACIPOCTpaHEHHE B NPUPOJE, (PU3UUECKHME U XUMUYECKUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3WH), UX POJIb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpaX, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

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



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6e30macHOro MCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTPAKAOIMME (PU3NUECKHE M XUMHUYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOMIOACHUE TIpoliecca OOyTIMBaHUs caxapa Ioj JAeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu azora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U HM3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMEH CHUJUMKATHOM MPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenaeneeBa u crpoeHusi arToMoB. CTpoeHue MeTaiuioB. MeTamndeckasl CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl WX OT Koppo3uu. CriaBbl (CTallb, YyTYH, AIOPATIOMHHUH,
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 XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpusi U Kanusi). OKCUIbpl U



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3nUeCKue 1 XMMUUECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE atoma, HAXOXIACHUE B mpupojge. DPusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTroma, HaxXOXIcHUE B mpupoac. DUNUECKHE U
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, H3Y4YE€HHE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIOB), TPH3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakuuii B ObITy. [lepBas momoltnb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

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

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEpPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TMOHATUH, SIBISIIOIIMXCS CUCTEMHBIMHU JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHUE, MOJEb, SIBICHHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTH, KPUCTATIINIECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yIOOpeHUs, MUKPOAJIEMEHTBI, MAKPODJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

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

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS MPOTPaMMBl OCHOBHOTO OOIIETo
oOpa3oBaHUs JOCTUTalOTCS B XOJ€¢ OOyYeHHsS XUMUU B €IUHCTBE Y4EeOHOH H
BOCIIUTATEIILHON JIEATEILHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCUHACKIMHU
COIMOKYJIBTYPHBIMA ¥ JyXOBHO-HPaBCTBCHHBIMH IICHHOCTSMH, NPUHSITHIMH B
o0IIecTBE TMpaBWJIaMH M HOPMaMHU TOBEACHUS W CIIOCOOCTBYIOT Hpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMATHM3AINN 00YJIAFOIIUXCS.

JIMuHOCTHBIE ~ pe3yJabTaThl  OTPAXKalOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJICTBOBATBCS CHUCTEMOH TO3MTHUBHBIX IIEHHOCTHBIX OPHCHTAIlMA WU
pacIIpeHne OmbITa IesITEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTPpHOTHYECKOTO BOCTIMTAHUSA

IICHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY
YU HAy4YHOMY HACJCIWIO, TIOHUMAaHHS 3HAYCHUS XHMHUYCCKOW HAYKH B JKU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON WHGMOpMAIME o
NEePEAOBbIX JOCTH)KCHUSX M OTKPBITUSX MHUPOBOW M OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpa U OOIIIECTBA;

2) rPaKAaHCKOT0 BOCITUTAHMS:



MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHON KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIEOBATEIbCKOM, TBOPYECKOM M JApyrux  BUAAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpHU
BBINIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUH XUMUYECKHUX
HKCIIEPUMEHTOB, CO3JJaHUU YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHOU NESITENBbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJECHUE U TIOCTYNKH CBOUX TOBApUILEH C MO3UIUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakilvi,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH U COCTaBIISIOIIUE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsS NIPUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOTHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIC MOTHUBBI, HAIPABJICHHBIC HA TOJyYEHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i OOBACHEHHUS HAOJIOIAeMBbIX MPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, MH(DOPMAIMOHHOM M YHUTATEIbCKON KyJIbTYphI, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATypOr, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBAaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JH0003HATENBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €caMOOOpa3OBaHHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUS B
JlabHEHIIEeM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUN U
HEMPUATHE BPEIHBIX MPUBbIYEK (YIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBui O€30MacHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEPEC K MPaKTHUYECKOMY U3y4YeHHUI0 TTpodeccuii 1 Tpyaa pa3audHoro poja,
YBOKECHHUE K TPYIAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TNPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHUBUTyaIbHON TPAGKTOPUHU MPOAOKEHUS 00pa30BaHUs C YIYETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpoheCcCUOHATBFHON ASSTENHHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aaliTUPOBATHCS B TPOQeCcCHOHATBLHON Cpejie;



6) IKOJIOrHYeCKOT0 BOCITUTAHMS

HKOJIOTUYECKH LEJIECO00Pa3HOE OTHOIIEHHE K MPHUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHMS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKoMy M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHHME IIEHHOCTU COOIOACHUS
IpaBHJI O€30MaCHOTO MOBEACHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CPEIO, AJis TTOBBILLICH sl
YPOBHSI  9KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M IMyTel HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOMN U COIMAJIbHON MTPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAUUMBIE IS
dbopMuUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAY4YHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETax W IMO3BOJSIOT Ha
OCHOBE 3HaHUH M3 3TUX MPEAMETOB (OPMHUPOBATH IMPEJCTABICHUE O LIETOCTHOM
HAay4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (II03HABATENIbHBIE,
KOMMYHUKATHUBHBIE, PETyJIATHBHBIE), KOTOpbIE 0OECIEeUnBalOT (POPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO yueOHOMU
NEATEIBbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

YMEHHUSI HCTOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUUYECKHX TMOHATUN (BBIAEIATH UX XapaKTEpHbBIC
MpPU3HAKH, YCTAaHABIIMBATh B3aUMOCBSI3b C JAPYTMMU HOHSTHUSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBACHEHUS OT/ACIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUYMHHO-CIIECCTBEHHbIE CBA3UM MEXIY OOBEKTaMH H3yYEHHS,
CTPOUTH JIOTUYECKUE PACCYyX ICHUS (MHAYKTUBHbBIC, NENYKTUBHbIE, 10 AHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3aKIIOYCHHS;

YyMEHHUE TMPUMEHATh B TIpolecce TMO3HAHMS TOHATUS (TIPEAMETHBIE W
MeTaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbl€ B XUMHUH,
peo0pa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUHU MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DdJEMEHTa), XuMuueckas ¢opMmyna W ypaBHEHHUE
XUMUYECKON PEAKIIUU — MPU PEIICHUN Y4eOHO-TI03HABATENBHBIX 337a4, C YIETOM
ATUX MOJIEIBHBIX TMPEJCTABICHUN BBISABIATh U XapaKTEPHU30BaTh CYIIECTBEHHbBIC



MIPU3HAKN W3y4aeMbIX O0BEKTOB — XUMHUYECKHUX BEIICCTB U XMMHUYECKUX PEAKIIUM,
BBISIBIIATH ~ OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3HM U
MPOTUBOPEYHS B U3YIAEMBIX TIPOIIECCAX U SIBJICHUSX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

YMEHHUE HCIOIb30BaATh MOCTABIICHHBIE BOIPOCHl B KAauy€CTBE HHCTPYMEHTA
MO3HAHMS, a TaKkXKEe B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpETEeHNE ONbITa IO IUIAHUPOBAHUIO, OpPraHU3AMU W TPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOMoAaTh 3a XOJOM Ipollecca,
CaMOCTOATENILHO MPOTHO3UPOBATH €ro pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI 10 pe3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIECTOBAHMS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora c nndopmanmueii:

yMEHUE BBIOMpATh, aHAIU3UPOBATH U HWHTEPHPETHPOBATH HHOOPMAIUIO
pa3IMYHBIX BUIOB U (DOPM MpEACTABICHUS, MOTYIaeMyIO0 U3 Pa3HBIX UCTOUYHUKOB
(Hay4dHO-TIOMyJIsIpHAsl ~JUTepaTypa XUMHUYECKOTO COJEp)KaHUsA, CIPABOYHBIC
mocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO M
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

yMEHUE TPUMEHSATh Pa3Iu4Hble METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU W COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX JJIs BBITOJTHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIBITA B
0o0JaCTH  HMCMOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIOJIB30BAHMSI PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WLTIOCTPUPOBATh pEIIaeMble 3aladydl HECIOXHBIMA CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduKi U KX KOMOMHAIUSAMY;

YyMEHUE UCIIOJNIb30BaTh W aHAJIM3UpOBaTh B Tpolecce Yy4yeOHOW U
HCCJIEIOBATENLCKON JEATEIbHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIIIUICHHOCTH,
CEeNIbCKOTO XO3SMCTBA W TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIIeH MPHUPOIHOM
Cpelbl.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHHUS 3aJlaBaTh BOINpPOCHI (B XOJ€ Juaiora W (WJIH) JOUCKYCCHHU) TIO
CyIIEeCTBY  OOCyXmaemMoil  TeMbl, (OPMYJIHpPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKSHHOM 3a/1a4H;

YMEHHsI ~ TPEJCTABIATH  TMOJYYCHHBIE  pe3yJabTaThl  [MO3HABATEIHHON
NEATETbHOCTH B YCTHBIX W TUCHBMEHHBIX TEKCTax; JeJlaTh MPE3CHTAINIO
PE3YJIBTATOB BBITIOJHEHUS XUMHUYECKOTO JKCIIEpUMEHTa (J1ab0paTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);



yMEHUSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEILHOH W MCCIIENOBATEIbCKONW  JACATEIBHOCTH TPU  PEIICHUU
BO3HUKAIOIIMX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuui (o0cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUM, OIpEACICHHEe KpPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOThI U ApyTHe).

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMPENesaTh WENH JeATebHOCTH, MIAaHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee I3(pPeKTUBHBIE CITOCOOBI PEIICHUs YICOHBIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSTEIBPHO COCTAaBJSTh WM KOPPEKTHPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVMCTBUA TIPU BBINOJHEHUM 33JaHAW C YYETOM
MOJIYYCHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIMIX,
OIICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBICHHON IE€JH, YMEHHE
WCITOJIB30BaTh U aHATM3UPOBATh KOHTEKCTHI, IPEIaraeMble B YCIIOBUH 3aJIaHUN.

IMMPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeAMETHBIX pe3yabTaTOB II0 OCBOCHHUIO 0053aTE€IHHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW denepalibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMHCS Hay4YHbIE 3HAHUS, YMEHUS M CIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUBI
JNEATEILHOCTH IO  TOJYYEHHWIO HOBOTO 3HAaHWSA, €ro HWHTEPIpEeTaIlny,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyAITUsIX.

K xonity oOyuenus B 8 kiiacce nmpeIMeTHbIC PE3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAaCKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATHN: aTOM, MOJICKYJa,
XUMHYECKHIA DJIEMEHT, MPOCTOE BEIIEeCTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO 3JIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHWE, COJib, JJIEKTPOOTPUIIATEIHHOCTh, CTEIEHBb
OKHUCJICHHS, XUMHUYCCKas PEaKIus, KiacCU(UKAIUsI peaKIHid: peakiuu
COCIIMHCHUS, PEAaKIMU PAa3JOKEHUS, PEaKIMd 3aMEIICHUs, peaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUECKHUE PEAKIINH, TEII0BOU A((EKT peakiin,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTalb, PaJAUYC
aToMa, XMMHYECKasi CBs3b, MOJSIPHAS W HETOJSIpHAs KOBAJCHTHAs CBS3b,
WOHHAs CBS3b, MOH, KaTHOH, aHMOH, PACTBOP, MAccoBas JOJiA BEIIECTBA
(IpolLieHTHAs! KOHIIEHTPAIUs) B PaCTBOPE;

e WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKUX TIOHITHH U
MIPUMEHSTH ATH MOHATHSI IPY OTTMCAHUH BEIICCTB U MX MPEBPAIICHHH;



UCIIOJIP30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJISS COCTaBJICHHS (HOpPMYT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OTIPEIENSITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHCHUSX,
CTENIEHb  OKUCIIEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAUHEHUN 10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

packpsiBath cMbIica [lepuomnueckoro 3akona J[. M. MeHnneneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MojoxeHus B [lepuogmyeckoid cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTaipo;

ONKCHIBATh M XapakTepu3oBaTh TadmuuHyio ¢opmy [lepuoanueckoii
CUCTEMbl XMMHYECKHUX OJJIEMEHTOB: pa3iIuvaTh I[OHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnmna)», mManeie U
OOJIbIIIE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabnuue «llepuoauueckass cuctemMa Xumudeckux osyemeHToB [ U.
MenzeneeBay € YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, 001iee YUClIo dIEKTPOHOB
U pacrpeesieHUe UX Mo JEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BEIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBAa BEIIECTB
PA3JIUYHBIX KJIACCOB, MOJATBEPXKAAsl ONMMCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUMN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOIO
COCTaBa, BO3MOXKHOCTH IIPOTEKAaHUS XHUMHUYECKUX IPEBpPALICHUN B
pPAa3JIUYHBIX YCIOBUSIX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJICKYJSIDHYIO M MOJIIPHYK)  MaccChbl
BEILIECTB, MAaCCOBYIO JIOJIIO XUMHUUYECKOTO »JJeMeHTa 1o dopmylie
COEMHEHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, ITPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUUYECKOW PEAKIINH;

MPUMEHATh OCHOBHBIE OINEPAIMU MBICIUTEIBHON JEITEILHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, 0000IeHre, CUCTeMaTH3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBS3€UM — JUISI M3YyYEHUS CBOWCTB
BEIIECTB W XUMHYECKMX PEaKUUW, €CTECTBEHHO-HAYYHbIC METO/IbI
MO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJEIMPOBAHUE, SKCIIEPUMEHT
(peasIbHBINA U MBICIICHHBIN);



CIeOBaTh  NpaBWJIaM  TOJIB30BAHUSA  XHUMHYECKOM  TOCYI0M U
7a00opaTopHbIM O00OpYyIOBaHMEM, a TaKXe MpaBWiaM OOpalleHUus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBIMIOJHEHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB TIO0 TOJYyYEHHUI0O U COOMpPaHUIO
ra3o00pa3HbIX BEMIECTB (BOAOPOJAa ¥ KHCIOpPOJAa), TPUTOTOBICHUIO
pPacTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIENOUEH U KUCIIOT C MOMOIIBIO WHAUKATOPOB
(;makMmyc, dheHondTarenH, METUIOPAHXK U JPYTHe).

K xonIy oOydenus B 9 kiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

pPACKpBIBATh CMBICII OCHOBHBIX XUMHYECKUX TMOHATHU: XUMHWYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHHUOH, IIPOCTOE BEIIECTBO,
CJI0’KHOE BEWIECTBO, BAJIEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHCIICHHUSI, XUMUYECKasi peaKivsi, XUMUYEeCKasi CBs3b, TEIUIOBOM 3(PDEKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  PpacTBOp,  DIIEKTPOJIMUTHI,
HEDJIEKTPOJIMUTHI, AJEKTPOJMTUYECKAS] IUCCOLUMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOe paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIC PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBHUTENb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuiotTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METAJJIMYECKas), KpPUCTAUIMYECKass peleETKa, KOppOo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOM pEaKUHWH, NPEAEIbHO JOIyCTUMAas
koHueHtpanus [IJIK Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TIOHATHH U
MIPUMEHATH ITU MOHITHUSA MPHU OMIMCAHUU BEIIECTB U UX NMPEBPAILICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJII COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCIVHEHUAX PpA3IUYHOIO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
OnpenenéHHOMY KJIacCy COEIMHEHUW 1o (opmyiaM, BHUA XUMUYECKON
CBs3U (KOBaJE€HTHAs, WOHHAS, METAUIMYECKasl) B HEOPraHUYECKHUX
COCIIMHEHHUSX, 3apsii MOHA M0 XUMUYECKON (QopMylie, XapaKkTep Cpeabl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBaTh cMbIci llepuomnueckoro 3akoHa J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUChIBATH W XapaKTepPU30BaTh
tabnmmunyio Gopmy Ileproanydeckoil CUCTEMbl XMUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas



noarpynma (b-rpynma)», mambie u  OonbIIMEe MEPUOABI, COOTHOCHUTH
0003HAYEHHUsA, KOTOpbIE HMEIOTCI B TEPUOAWYECKON Tabmuie, ¢
YUCJIIOBBIMA  XAapPaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (CcOCTaB U 3apsia  sjapa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpesiefieHie HUX IO DJJIEKTPOHHBIM  CJIOSM), OOBSCHATH OOLIUe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCAMHEHUU B
npeaesiax MaJlbIX IMEPUOIOB U TJIABHBIX TOJATPYIIT C YIETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIUH
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 W3MEHEHHUIO CTENEHEH OKHCIICHHUSI
XHMHYECKUX DJICMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W crenudUuueckrue XUMHUYECKHE
CBOMCTBAa TPOCTHIX UM CJOXHBIX BEIIECTB, MOJTBEpPXKAasi OIKUCAHUE
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHAYECKUX PEAKLINN;

COCTaBIISITh YPABHEHHSI AJIEKTPOJUTUYECKOW AMCCOIHUAIIMH  KHCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEX]Ty BEIIECTBAMH PA3INYHBIX KIACCOB;
pPacKpbIBaTh CYIIHOCTb OKHCIHUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKIIHIA
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIni;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWSI,
BO3MOKHOCTH TIPOTEKAHUSI XWMUYECKHX TMPEBPALIEHUNH B Pa3TUYHBIX
YCIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYISAPHYIO W MOJSPHYIO MAacchl
BELIECTB, MAaCCOBYIO JIOJII0 XUMHYECKOrO JJIeMEeHTa 1o (dopmyie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PaCUEThHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7a00paTOpHBIM  O0OpYyJIOBaHMEM, a TakKe TMpaBWia OOpaIlleHUs C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHUI0O U COOMpaHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKHUCIIOTO rasa);

OPOBOANTH  PEAKIUH, TOATBEPXKAAIOIINE  KAYeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMuU-,
uonua-, kapOonar-, ¢docdar-, cunmkar-, cynabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJ/IHBIX PacTBOpaxX HEOPTAaHMUECKUX BEIIECTB;



IPUMEHSTH OCHOBHBIE OIEPAIIMH MBICIUTEIIEHON JCSITeILHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIICHHWE, CHCTEMAaTHU3aINi0, BBISIBICHHUC
PUYUHHO-CJICICTBEHHBIX CBSA3CH — I W3YYCHHS CBOWCTB BEIICCTB H
XUMHUYCCKUX PEAKIUH, eCTeCTBEHHO-HAyYHbIE METOABI IIO3HAHUS —
HaAOJIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCICPHUMCHT (peaabHbId U
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bubmuoreka [IOK

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

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 0 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 3 0 1 bubnmorexa LIOK

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

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

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

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH
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Ilepronnueckuii 3aKOH U
31 [Tepuonnueckas cucrema 7 0 0 bubnunoreka LIOK
' XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMUYecKas CBS3b. Bu6 LIOK
noinoTeKa
2 - 2
3 OricaTeIbHo 8 0 https://m.eds00.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIIUU
bubnunoreka LIOK
4 1
TOTO O pasAeity > https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
Pesepsiioe Bpens 3 0 0 https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5 5
[TPOT'PAMME
9 KJTACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbie
Ne n/m P Konrtpouabnbsie IIpakrnuyeckme (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3pnen 1. BemecTBo 1 XMMHU4YeCKHe PeaKIUH
11 [ToBTOpenue u yriy0OiaeHue 3HaHUH 5 1 0 bubmuorexa [JOK
' OCHOBHBIX Pa3ziesioB Kypca 8 Kiiacca https://m.edso00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 0 0 bubnuotexa [JOK
' peaKIuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 3 1 1 bu6muoreka [JOK

XUMHYECKUE peakllui B pacTBOpax

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



https://m.edsoo.ru/7f41837c
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Hroro no pazneny

Pa3gen 2. HeMeTa/JILI M BX CO€IHHEHUS

17

51 OO01mas XxapakTepUCTHKA XUMUIECKUX 4 bubmmoreka [JOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUIECKUX
2.2 aiiemMeHToB VIA- el Cepa u eé 6 bubmorexa LOK
' TPyHbL. L-€p https://m.edso00.ru/7f41a636
COENMHEHHS
OO01mas XapakTepUCTHKA XUMUYSCKUX
2.3 anemeHToB VA-rpynnsl. A3zot, hochop u ux 7 bubmorexa HOK
' Py ' ’ p https://m.edso0o.ru/7f41a636
COENMHEHNS
OO01as XxapakTEPUCTUKA XUMUUYECKHUX
2.4 3neﬁeHT01§) IVAl-jr Bl YTIEepoa U 8 bubmorexa HOK
' . PYIIIBL. PO https://m.edso0o.ru/7f41a636
KPEMHHUH M UX COCAMHECHUS
Hroro mo pazueny 25
Pa3znea 3. Mera/iibl M X COeIUHEHHS
bubmmoteka IIOK
3.1 I 4
Obmpe cBoficTBa MeTaNIOB https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
3.2 BaxkHelme MeTamisl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro no pazneny 20
Paszgea 4. Xumus 1 oOKpysKamomas cpeaa
4.1 BerrecTBa 1 MaTepHuallbl B )KU3HU YEJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edso00.ru/7f41a636
Hroro mo pazneny 3
PeszepBHOE Bpems 3 bubnuorexa [JOK



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

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
IMOYPOYHOE IINIAHUPOBAHHUE
8 KJIACC
KounuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Ipenmer xumuu. Ponp XuMuu B KU3HU 1 0 0 bu6mmorexa [IOK
yeoBeka. Tena u BemecTsa 01.09.2025 | https://m.edsoo.ru/ff0d210c
Ilonsarue o MeTonax MO3HAHHS B 1 0 0 bu6mmoreka [JOK
XUMHAN 02.09.2025  https://m.edsoo.ru/ff0d227e
[Tpaktnueckas padora Ne 1 «IIpaBuna
paboThI B 1a00paTOpUU U PUEMBI 1 0 0 bubnuoreka [IOK
oOpaitieHus ¢ 1abopaTOpHBIM 08.09.2025  https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
YucTele BemecTBa U cMecH. CrIocoObI 1 0 0 bu6mmoreka [IOK
pazzieneHust cmecei 09.09.2025  https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
«Paznenenue cMmeceii (Ha mpumepe 1 0 0 bubmorexa HOK
8 . PHMEP 15.09.2025  https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COJIN)»
bubmuorexa [JOK
ATOMBI H MOJICKYIIbI 1 0 0 16.09.2025  https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUe AJIEMEHThI. 3HAKU 1 0 0 bu6mmoreka [IOK
(CMMBOJIbI) XMMHUYECKHUX 3JICMEHTOB 22.09.2025  https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
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https://m.edsoo.ru/ff0d23dc
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bubmuoreka [JOK

IT
8 POCTRIC 1 CAMIHbIE Betlectsa 23.09.2025  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE bubmmorexa [TOK
YVIPHOE Y1 29.09.2025  https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuuaeckas opmyna. BaaeHTHOCT bubmorexa LHOK
Py 30.09.2025  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
1 OTtHocuTenbHAs aTOMHAs Macca. bubnnorexa [HOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca 06.10.2025  https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
AJIEMEHTa B COCIMHEHUU 07.10.2025  https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubmuorexa [JOK
MougsipHas macca 13.10.2025  https://m.edsoo.ru/ff0d5230
14 ®duU3NYeCKue U XUMUYECKHUE SIBJICHUS. bu6mmoreka [IOK
XuMHUUecKasi peakuus 14.10.2025  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEaKIui 20.10.2025 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnmnorexa [JOK
XVMHYECKUE YpaBHEHUS 21.10.2025 https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJIm4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHEHHSIM XUMUYECKUX bubmorexa HOK
. P 10.11.2025  https://m.edsoo.ru/ff0d5708
peaxiuit
Knaccudukanus XuMHUuecKux peakuui
18 (coemuHEeHNS, pa3IOKECHUS bubmorexa HOK
P ’ 11.11.2025  https://m.edsoo.ru/ff0d3f34
3aMeIleHusI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHmukiIoneaucT. O0o0IEeHne n Eubmiorexa IIOK
' 17.11.2025  https:/m.edsoo.ru/ff0d40c4

cUCcTeMaTH3alus 3HaHUH
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KonTtponsnast padora Nel mo treme

bubmuoreka [JOK

20
«BermecTBa 1 XUMUYECKHE PEAKITUN 18.11.2025  https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
21 Bo3ayxa. Kuciopon — 31eMeHT u bubmorexa LOK
AYXA: oA 24.11.2025 https://m.edsoo.ru/ff0d448e
npocToe BeuiecTBo. O30H
dusnueckue 1 XUMHUYECKHE CBOIICTBA
22 KHCJIOpOJia (peaKIuu OKUCICHUS Bubmaorexa ITOK
posa P : 25.11.2025 https://m.eds0o.ru/ff0d4614
ropenue). [lorstue 06 okcumax
CriocoOb!I MmoTydeH s KUCI0poa B
23 J1a00PaTOPUU U IPOMBIIIIEHHOCTH bubmmorexa [TOK
PaTop P ' 01.12.2025  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3¢ ekt XuMuIecKoi
24 peaKIuu, MOHITHE O bu6mmorexa [IOK
TEPMOXUMHUYECKOM ypaBHEHUH, DK30- U 02.12.2025  https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIIUIX
TormmBo (HedTh, YroiIb 1 METAH).
25 3ar ﬂ3He}EHeq1;oz)1yra CIIOCOOBI iro bubmmorexa [TOK
P yxa 08.12.2025  https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tonydyenue u coOMpaHue KHCIOpO/Ia bubmmorexa [JOK
v N ’ 09.12.2025  https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u npocroe bubnuorexa [IOK
BenlecTBo. HaxoxneHnue B npupoe 15.12.2025  https://m.edsoo.ru/ff0d4dd0
28 dusnveckue U XMMAYECKUE CBOMCTBA bu6mmorexa [IOK
Bozopoaa. [Ipumenenue Bogopoaa 16.12.2025  https://m.edsoo.ru/ff0d4ddo
29 ITousTHE O KHCIIOTAX U COJISIX bubmorexa LOK
22.12.2025 | https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubnmoreka [JOK
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nabopaTopuu 23.12.2025  https://m.edsoo.ru/ff0d4dd0
[TpaxTuueckas padota Ne 4 o Teme
31 «Ilonmydenue u coOMpaHue BOIOPOIA bubmorexa LHOK
e 1P AOPOAS, 29.12.2025  https://m.edsoo.ru/ff0d4f42
W3YYCHHUE €T0 CBOWCTBY
39 Monsipabiii 00bEM razoB. 3aKoH bubnmoreka [JOK
ABoranpo 30.12.2025 | https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€ma, KoJIHM4YecTBa
33 BEILIECTBA r'a3a 10 €ro U3BECTHOM bubmorexa [JOK
. Y 12.01.2026 htps://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WU 00BEMY
Berancnenus 00EMOB ra3oB 1o
34 ABHCHHUIO PEaKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
ybas pedieIi 13.01.2026 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH T'a30B
35 ®Ou3nyecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI 19.01.2026 @ https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuil. [TonsTue 06 bubnnorexka [JOK
WHJIUKATOpax 20.01.2026 | https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HachilieHHbIS
37 u HiHaCBIpeHHBIE aCTBOPBI B bubmorexa [JOK
11 p PbL. 26.01.2026  https://m.edsoo.ru/ff0d5b40
MaccoBast 10JIs BEIIECTBA B pACTBOPE
[IpakTuueckas pabora Ne 5 o teme
38 «[IpuroTtoBiieHHE PACTBOPOB C bubnmoreka [JOK
ompeneEHHON MaCCOBOM JTOJIeH 27.01.2026 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
39 KonTtponpHas padora Ne2 o teme bubnmoreka [JOK
«Kucnopoa. Bomopon. Boga» 02.02.2026 | https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCupUKaIIUS, bu6mmorexa [IOK
HOMEHKJIAaTypa 03.02.2026  https://m.edsoo.ru/ff0d664e
41 [TomydyeHue U XUMHYECKUE CBOMCTBA bubmuorexa [JOK
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KUCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX 09.02.2026  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Kiaccuduxams, bu6mmoreka [IOK
HOMEHKJIaTypa 10.02.2026  https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBaHUU 16.02.2026  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bu6mmorexa [IOK
HOMEHKJIaTypa 17.02.2026  https://m.edsoo.ru/ffOdfee2
45 [TonyueHne n XuMU4YECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT 24.02.2026  https://m.edsoo.ru/ffOdfee2
Comu (cpennue): HOMEHKIATypa,
46 cnoco((iblf HIE)J'I )CHI/I}I XI/IMI/I‘{Z(I:)KI/IC bubmorexa [JOK
y Y 02.03.2026  https:/m.eds0o.ru/00ad9474
CBOMCTBa
[IpakTuueckas pabora Ne 6. Pemenune
47 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuoteka [JOK
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX 03.03.2026  https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'enernueckas cBsI3bp MEXKY KJIacCaMu bubnuoteka [JOK
HEOPTraHUYECKUX COCTMHEHUI 10.03.2026  https://m.edsoo.ru/00ad9a50
49 O0001mIeHNEe U CHCTEMaTH3aITHs bubmuorexa [JOK
3HAHHUI 16.03.2026 = https://m.edsoo.ru/00ad9ch2
KonTtponbHast padora Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa LHOK
o P 17.03.2026  https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBBIe TOMBITKY KIIACCH(PUKAITAN
51 XUMHUYECKHX dNieMeHToB. [ToHsATHE O bubmorexa HOK
' 23.03.2026  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
52 [Tepunonnueckuii 3aKOH 1 bu6mmoreka [IOK
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[leproanyeckas cucTeMa XUMHUYIECKUX 24.03.2026  https://m.edsoo.ru/00ada52c
snemenToB M. Y. MenaeneeBa
53 [Tepuoasl, TpyMITBI, TOATPYIIITEI bubmorexa LHOK
06.04.2026  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
snaep. N3oTomsl 07.04.2026 | https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
55 aTOMOB 35ieMeHTOoB [lepuonnyeckoit bubmorexa LHOK
13.04.2026  https://m.edsoo.ru/00ada6bc
cucrtemsl . 1. MeHnaeneeBa
XapakTeprucTUKa XUMHIECKOTO
56 AJIEMEHTA MO €r0 MOJIOKEHUIO B bubnuorexa [JOK
[Tepunoanueckoii cucreme /. U. 14.04.2026  https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUIsL pa3BUTHA HAyKH U nipaktuku. J[. W. bubnuoreka [IOK
MeHnneneeB — y4€HBIN, IEATOT U 20.04.2026  https://m.edsoo.ru/00ada96e
TpaXKTaHUH
PesepBHslit ypok. O60011eHNE U
58 CHCTEMaTmZEHs[ 3HaHI/I;Iu / bubmorexa HOK
. 21.04.2026  https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas padboTa
KonTponpHas padora Ne4 o Teme
59 «Ctpoenue aroma. XuMHUYeCKas bubnuorexa [IOK
cBsi3b» / Beepoccuiickas mpoBepodHas 27.04.2026  https://m.edsoo.ru/00adb486
paborta
60 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMUYECKHUX AJIEMEHTOB 28.04.2026 = https://m.edsoo.ru/00adaab8
61 HonHast XuMuveckast CBsI3b bubmorexa [JOK
04.05.2026  https://m.edsoo.ru/00adac34
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62 KoBanenTHast nonsipHasi XuMu4eckas 1 bubmumoreka [IOK
CBSI3b 05.05.2026  https://m.edsoo.ru/00adaab8
63 KoBaneHntHas HenoasipHas XUMUYECKAs 1 bubnunoreka [HOK
CBSI3b 12.05.2026  https://m.edsoo.ru/00adaab8
bubnmoreka [JOK
o4 CTereHp OKHCIeHILA 1 18.05.2026 https://m.edsogru/OOadanB
65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peaKIuu 19.05.2026  https://m.eds00.ru/00adb076
bubmuoreka [JOK
66 OKHCAHTEINH H BOCCTAHOBHTCIIH 1 25.05.2026 https://m.edsogru/OOadb076
PesepBuslit ypok. O60011eHNE U
67 CHCTEeMaTU3alMs 3HaHUH 110 TeMe 1 bubmuorexa [JOK
«CTtpoeHue aroMa. XuMUYeCKast 26.05.2026  https://m.edsoo.ru/00ad9ch2
CBSI3b»
68 PesepBHblit ypok. O0001IeHNE U 1 bubmmorexa [IOK
cHUCTeMaTU3aIs 3HaHUI 26.05.2026 = https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3y4YeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
[leproanueckuii 3aK0H.

1 Ilepuonuueckas cucrema 1 0 0 bubnnoreka [JOK
XUMUYECKUX emeHToB /], U. 01.09.2025  https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 0 0 bubmorexa HOK

R 02.09.2025  https://m.edsoo.ru/00adb6h6
MEPBBIX TPEX NMEPUOIOB

3 Krnaccudukanusa u HoMeHkIaTypa 1 0 0 bubnnoreka [JOK
HEOPraHUYECKHUX BEILECTB 08.09.2025  https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYECKOM CBSI3U U THITBI 1 0 0 bubmuorexa [JOK
KPUCTAIITNYECKUX PEIIETOK 09.09.2025  https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no reme

5 I1 i 1 1 0
«[ToBTOpEHue u yrnyOiaeHue 3HAaHHA 15.09.2025
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca

6 Knaccugukanus XuMmuaeckux 1 0 0 bubnnoreka [JOK
peaxkuuii Mo pa3IMYHBIM IIPU3HAKAM 16.09.2025  https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHUYECKOU

7 eaknuu. [ToHATHE O TOMOTE€HHBIX U 1 0 0 bubmmorexa [TOK
P ' 22.09.2025  https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
[ToHsITHE 0 XUMHUYECKOM

8 aBHOBecHH. DaKTOPHI, BIUSIIONTHE 1 0 0 bubmmorexa [JOK
P ' PR, BAHOM 23.09.2025  https://m.edsoo.ru/00adc28c
Ha CKOPOCTb XUMUYECKON PEaKIH U
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ITOJIOXKCHHUEC XHUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

o peakiumn 29.09.2025  https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKON

10 nccorranuu. CHIbHbIE U ci1a0ble bubmoreka LOK
A HHatH. 30.09.2025  https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI

11 HoHHbBIe ypaBHEHUS peaKil bubmaorexa LIOK

P peaxt 06.10.2025  https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U

12 OCHOBaHHU B CBETE NMPEACTABICHUI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 07.10.2025  https://m.edsoo.ru/00add5d8
JIUCCOLIUALIAN
XUMHUYECKHE CBOMCTBA COJIEU B

13 CBETE IIPEICTAaBICHUN 00 Bubmorexa ITOK

pe N 13.10.2025 | https://m.edsoo.ru/00add8b?2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 ITonsatue o ruapoIN3€E CONEH Bubmorexa ITOK
AP 14.10.2025  https://m.edsoo.ru/00add9d4
KonTponbnas padora Ne2 o teme
15 «DINEKTPOIUTHYECKAS TUCCOILIUALIUI bubmmorexa LHOK
P A HHAHI 20.10.2025  https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»

16 O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK
3HAHUN 21.10.2025 | https://m.edsoo.ru/00addd12
[TpakTruyeckas padora Ne 1.

17 «Penrenne skcriepuMeHTAIBHBIX Eubmorexa IIOK

p 10.11.2025 | https://m.edsoo.ru/00addbfa
3a51a9»

18 OO01mas xapakTepuCTHKA TaJIOTeHOB. bubnmuotexa [JOK
XUMHUYECKHE CBOMCTBA HA IPUMEPE 11.11.2025  https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addfe2

XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XHUMHYECKHE CBOMCTBA, ITOJIYUYEHNE bubmmorexa HOK
> O ’ 17.11.2025  https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[Tomydenne COISTHON KUCIIOTHI bubmorexa [IOK
YHACHHE . ’ 18.11.2025  https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSM
21 XUMHAYECKHUX PEAKIIUI, €CIIU OJUH U3 bubmmorera [IOK
Pearii, A 24.11.2025  https://m.edsoo.ru/00ade488
pEearcHTOB JIaH B H30BITKE
99 OO01mmas xapakTepucTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpynmsr 25.11.2025  https://m.edsoo.ru/00ade64a
AnoTpomnHbIe MOAU(UKAITUN CEPBHI.
93 Haxosxnenue cepsl 1 €€ coeTMHEHU I bu6mmoreka [JOK
B IIpHpoie. XUMUYECKHE CBONCTBA 01.12.2025  https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopo1, CTpOEHHUE, bubnnoreka [JOK
¢bu3nuecKkre U XUMHUYeCKHe CBOMCTBA 02.12.2025  https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢busnyeckue 1 XUMHUYECKUE bubmmorera LOK
. 08.12.2025 | https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIICHHOTO Crioco0a
26 IIOJIy4YEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arpsi3HEHUE 09.12.2025  https://m.edsoo.ru/00adec8a
OKpY’Karolen cpebl CoeTMHEHUSIMU
cephl
27 Brraucienre MaccoBOM JOIX BBIXOJA bu6mmoreka [IOK
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MPOAYKTa PEaKIINU 15.12.2025  https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEpUCTHKA AIIEMEHTOB

08 VA-rpynmnsl. A3o0T, bubnuoreka [IOK
pacrpocTpaHeHue B IPUPO/IE, 16.12.2025  https://m.edsoo.ru/00adeea6
(du3HUeCcCKre U XUMUIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u

29 XUMHUYECKHUE CBOMCTBA, MTOTYUCHUE U bubmorera [JOK

> HOYH 22.12.2025  https://m.edso0.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas padora Ne 3 o Teme
30 «[TonydeHne aMmmMHuaKa, U3y4eHue ero bubmorera [JOK
Ve ik 29.12.2025  https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KUCIOTA, €€ (PU3NIeCKHe U bubnuorexa [JOK
XUMHUYECKHUE CBOWCTBA 30.12.2025  https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 noOpeHuii. XuMudeckoe bubmmorexa [JOK
% ' . 30.12.2025  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u

33 (1)00((11))0 pHaﬂ KI/I(f[J'I((i))Ta ¢)®IE3HEIe)CKHe " bubmorexa HOK

P - 12.01.2026  https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJIYICHUE
Hcnonb3oBanue GpocaToB B

34 KauecTBE MHUHEPATbHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 13.01.2026  https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu Eﬂg ;HSJiCC;iCIIXHMquCKHC bubmorera [JOK

PHPOJE, 19.01.2026  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcunel yriaepona, ux pusnveckue u
XUMHAYECKHE CBOWCTBA.

bubmuoreka [JOK

36
DKOJIOTHYECKUE TTPOOIIEMBI, 20.01.2026  https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)
37 VYrolbHasA KUCI0Ta U €€ COIn bubmorexa LOK
26.01.2026 | https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KavecTBeHHast peakius Ha KapOOHAT- 27.01.2026  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavasbHBIC TOHATHUS 00
39 OpPraHUYECKHUX BEIIECTBAX KaK O bubmmorexa [IOK
P 02.02.2026 | https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
40 Kpemuunii u ero coequHEeHHUS bubmmorexa [TOK
P 03.02.2026 = https://m.edso0.ru/00ae080a
[IpakTnueckas padora Ne 5.
41 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
o TeMe «BakHelIne HeMeTaIbl U 09.02.2026 | https://m.edsoo.ru/00ae0bf2
HX COEIUHEHUI»
KonTponbnas padora Ne3 no teme
42 «Baxuelnme HeMeTayuIbl U UX bubmmorexa LHOK
10.02.2026 | https://m.edsoo.ru/00ae0el8
COEIMHEHUSD
OO01mmas xapakTepucThKa
XAMHYECKHUX DIIEMEHTOB —
43 MeTauioB. MeTtayumnaeckasi CBA3b U bubnmnoreka [JOK
MeTaJUTHYecKasi KpuCTauTHaecKas 16.02.2026  https://m.edsoo.ru/00ae103e

pemérka. Pu3n4YecKue CBOMCTBA
METAJUIOB
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XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DIEKTPOXUMHUUYECKUN P Eubmorexa ITOK
P . b 17.02.2026  https://m.edso0.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MmetaiuioB. CruiaBel. BerauciieHus mo
45 ABHEHUIM XMMHYECKUX PEAKIIUU Eubmorexa ITOK
P PCAKHiH, 24.02.2026  https://m.edsoo.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPKUT
puMecH
46 ITonsaTHe 0 KOPPO3UU METAIIIOB Bubmorexa ITOK
pp 24.02.2026  https://m.edso00.ru/00ae1278
bubmuorexa [JOK
47 [enoumbie MeTaner 02.03.2026 | https://m.edsoo.ru/00ael4b2
48 Okcubl ¥ TUAPOKCUBI HATPUS U bubnuorexa [JOK
KaJns 03.03.2026 | https://m.edsoo.ru/00ael4b2
49 [llenouyHO3eMeTbHBIC METAILTBI — bubmuorexa [JOK
KaJIbIIMA U Mardui 10.03.2026 = https://m.edsoo0.ru/00ae15e8
50 Baxueiinme coefMHEHNAA KaJIbIUA Bubmorexa ITOK
s H 16.03.2026 = https://m.edsoo.ru/00ael15e8
51 O0001IeHre U CUCTEMAaTU3AIUS
3HAHUH 17.03.2026
59 JKEcTKOCTh BOJBI U CITIOCOOBI €€ bubmuorexa [JOK
YCTpaHECHHS 23.03.2026  https://m.edsoo.ru/00ae1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKoCTL BOABI M METOJEI €6 Eubmorexa IIOK
" A 8 24.03.2026  https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuotexa [JOK
>4 AdomHHHi 06.04.2026 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubmuorexa [JOK
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TUAPOKCH]IA 07.04.2026  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
%6 Keneso 13.04.2026  https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJTH Keje3a bubmuoreka [JOK
(1) u xeme3a (1) 14.04.2026  https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cHCTeMaTH3aIus
3HAHUH 20.04.2026
[IpakTuueckas padorta Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33024 bubnnoreka [JOK
o Teme «BaxkHeilme MeTaibl U X 21.04.2026  https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
60 peareHToB J1aH B U30BbITKE WU bubnuoreka [IOK
COJICPKUT pUMecH. Brruncnenus 27.04.2026  https://m.edsoo.ru/00ae1750
MacCOBOM JOJIM BBIXOJIA MPOTYKTA
peaknuu
61 O0600611eHre U cucTeMaTH3alus
3HAHUH 21.04.2026
KonTtponbHast padota Ne4 o reme
62 «BaxHelnme MeTauibl 1 UX 04.05.2026
COCTTUHEHUS
63 BemecTBa 1 maTepuaisl B bubnuorexa [JOK
MOBCETHEBHOM KU3HU YEIOBEKa 05.05.2026 = https://m.edsoo.ru/00ae3f50
64 XUMUYeCKOe 3arpsi3HeHne bubnuoreka [IOK
OKpY KaloIen CpeIpl 12.05.2026 = https://m.edsoo.ru/00ae4270
65 Ponp x¥umuu B pelieHun bubnnorexa [JOK
IKOJIOTHYECKUX TPOOIEM 18.05.2026 = https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 PesepBHelil ypok. O000IICHHE 1 1 bubnmoreka [JOK
CUCTEMATH3aNI 3HAHUI 18.05.2026  https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6o01eHue u 1 bubnuoreka [IOK
cHUCTeMaTH3aIvs 3HaHUI 19.05.2026 = https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
CHCTEMAaTH3aIusI 3HAaHUHN 19.05.2026  https://m.edsoo.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX [OHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI 53JIEMEHT, IPOCTOE BEILIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAas), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas JOJS XUMHUYECKOIrO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KIacCU(pUKallMsig  PEaKIHil: peakuuud  COCAMHEHUS,  PEaKIHH
pa3joXKeHUs, peaklUuu 3aMelIeHUs, peakluu OoOMeHa, 23K30- U
HHJIOTEPMHUUYECKHE DPEaKLnHu, TeIoBoM 3(deKT peakiuu, pacTBOp,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH H

MMPUMCHSATDH OTU IMOHATHS ITPU ONIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

13

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBi€HUsS (OpMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

14

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNiaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHApHBIX
COETMHEHUSX
KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3 deKkTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MacCChI

BC€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIEMEHTa Mo (Gopmyie

COCIUHCHMUS,

BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METOJbI IMO3HAHUS — HAOIIOICHUE,
n3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peabHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY
pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHX IIOHATHM: OKCHU[I,

KHcCJj0Ta, OCHOBaHHUEC, COJIb

2.2

ONpEAEATh MPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coenuHeHul no popMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHHﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh MpaBWJIaM [OJIb30BAHUS XUMHUYECKOHM TOCYIOM U
nmabopaTOpHBIM 00OPY/IOBaHHEM, a TakKXKe IpaBUiiaM OOpaIieHus C
BEILIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMU IO BBINOTHEHHUIO
1a00paTOPHBIX XUMUUYECKHX OTMBITOB MO TMOJMYYEHHUIO U COOUPAHUIO
ra3000pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEILIECTBA, INIAHUPOBATh U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIENOYEH H KHUCIOT C TOMOIIBIO
MHAMKATOPOB (JakMyc, (peHoTaaert, METUIOPaHXK U IpyrHe)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmomuueckass cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN)
PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHMX MOHSITHH: SApO aToma,
DIIEKTPOHHBIA CJIOW aToma, aTOMHAas OpOWTanb, paguyc aroma,

XUMHYECCKas CBA3b, IOJIIpHAad W HCEIOJISIpHad KOBAJCHTHasd CBA3b,




3.2

3.3

SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHOH,

CTETIeHb OKHUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE DJIEMEHTBI

OMKCHIBATh U XapaKTepwu3oBaTh TaOimuuHyto ¢Gopmy I[lepromuueckoii
CUCTEMbl XMMHMYECKHUX DJIEMEHTOB: pa3iuyaTh MOHATHS «TJIaBHAs
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

packpsiBaTh cMbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX 3JEMEHTOB OT HX mnoioxeHus B Ilepuoanueckoit

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiMIle
«[lepuonuueckass  cucrtemMa  XUMHYeckux  anemeHtoB  [I.U.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (cOCTaB MW 3apsj sjapa, o0llee 4YHCIIo

QJICKTPOHOB U PACIIPCACICHHUC UX 10 3JICKTPOHHBIM CJ'IOHM)

3.6

3.7

9 KJIACC

OTpeAeNiTh  CTENeHb OKHUCJIEHHUA JJIEMEHTOB B  OWHApHBIX
COEUHEHUAX
ONpeNeNsiTh BUJ XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HOHHAs) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
NpoBepPsAEMOro
pe3yJbTara

1

11

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

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

pacKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSITHH: PacTBOD,
ANEKTPOJUTHI, HEINEKTPOJIUTHI, JIIEKTPOIUTHYECKAsT AUCCOLUALINS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKUCITUTEITFHOBOCCTAHOBHUTEIIbHBIC peakum, OKHCITUTENb,
BOCCTAHOBUTEJIb, OKHCIEHHME U BOCCTAHOBIIEHHME, aJUIOTPOIHUS,
am(doTepHOCTh, XUMHYECKas  CBS3b  (KOBaJeHTHas, HOHHAas,

MeTaJ’IHI/I‘-IeCKa}I), KpucTtaJllindeCcKasa peméTKa, CIINIaBbl, CKOPOCTb




XUMHYECKON peaKIuu

1.2

13

14

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H
MIPUMCHATH 3TU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpameHHﬁ
COCTAaBJIAATb YPAaBHCHUA BHGKTpOHI/ITH‘IeCKOfI Jucconuanumy KHCIIOT,

mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

PacCKpbIBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKquI

1.5

MPOBOAMTDH PACUETHI MO0 YPABHEHHUIO XUMUYECKOM peaKkiuu

Ilo temam: «Hemerayuibl U uUX coequHEeHUS» U «MeTalipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHME U crienu(pUUecKre XUMHUYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXIasi OINHUCAHUE
pUMepaMu MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHMI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKIUi

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBHSIX

2.4

CleoBaTh MpaBWJIaM TONB30BAaHUS XHUMHUYECKOW TIOCYlIOH W
mabopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IIO IOJYYCHUIO U CO6I/IpaHI/IIO

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOT'O ra3a)

2.5

3.1

MNpOBOAWUTL PC€aKOWM, MOATBCPKIAAIONINEC Ka4eCTBEHHBIA COCTaB
pa3JMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHNIECKUX BEIIECTB
ITo Teme: «XuMUs 1 OKpy’Karoas cpeiar

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoHstuii: [IJK

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpalun MBICJIUTEIBHON MEATCIbHOCTH —




aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMaTHU3aIHIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSI3CI\/JI —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMid, eCTCCTBCHHOHAYYHbBIC

METOJIbI TIO3HAHWSI — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHUE,

HKCIIEPUMEHT (peabHbI U MBICICHHBIN)

MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 [lepBoHavaIbHBIE XUMUYECKUE MTOHATHUS
[Ipeamer xumuu. Ponb XMMUM B KM3HU 4elOBeKa. XHMHS B CUCTEME HayK.
11 Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE
BEILECTB
12 [TonsTne o merogax no3Hanus B xumuu. Yucrtele BenjecTBa U cMecu. CriocoObl
' paszeneHus cMecen
13 ATOMBI M MOJNEKYIbl. XHMHUYECKHE IJIEMEHTbl. CHUMBOJIBI XMMHUYECKUX
' aneMeHToB. [IpocThie U cioXkHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUeHHE
Xumunueckas Gopmysna. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
14 IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
' OTtHocuTenbHasE MOJIEKYJIIpHas Macca. MaccoBas 10J11 XUMHUYECKOT0 3JIEMEHTa
B COCIMHCHUU
KomnuectBo BemectBa. Mosb. MonsipHass Macca. B3auMocBsI3p KOJIMYECTBa,
1.5 Macchl M 4HcIa CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢dopmynam
XUMHYECKHUX COETUHEHUM
@U3NYECKUE U XUMUYECKUE SIBICHMS. XHMHUYECKas PEaKkUUs M €€ MPU3HAKHU.
1.6 3aKOH COXpaHEHHUs Macchl BeulecTB. XumMuueckue ypaBHeHnus. Knaccuduxanms
XUMHUYECKHX pPeakluil (COeMHEHNs, pa3IoKeHuUs, 3aMEeIeHUs, OOMEHa)
17 XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCYI0H, C MpaBUjIaMu

paboTel B Jsaboparopuu W npuéMamMu oOpamieHuss ¢ JabopaTOPHBIM




obopynoBaHWEM, HW3yYe€HHE W ONUCaHWe (PU3NYECKHX CBOWCTB OOpa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢(u3ndeckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIIKE, KMUIIEHHE U KOHJACHCAlUs BOAbI) U
XUMUYECKHX  (TOPEHHE  CBEYM, MPOKAIMBAaHWE  MEIHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE Mella C KHUCJIOTOW) sBJICHUN, HAONIOEHUWE U ONUCAHHE
NPU3HAKOB TMPOTEKAHHUS XHUMHUYECKUX peakinuid (pa3joxeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pasJioKeHUe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJICHCTBHE Kelie3a ¢ PaCTBOPOM
com meau(ll), n3yuenue cnmocoOoB pasaeneHuss cMecei (C MoMOIIbI0 MarHuTa,
bunbTpOBaHMUE, BHIMMAPUBAHUE, TUCTHILISAIMS, XpomaTtorpadus), MpoBeICHUE
OUYMCTKHU MOBAPEHHOM coyn, HAOIIOIEHUE U ONIMCAHKUE PE3YIbTAaTOB MIPOBEICHUS
OTBITA, WLTIOCTPHPYIOIIETO 3aKOH COXPAaHEHHs] MacChl, CO3JaHHe MoJelnei

MOJIEKY (IIIapOCTEP>KHEBBIX )

Baxueiinine npeaACTaBUTCIIM HCOPIraHMYICCKUX BCIICCTB

2.1

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopony — sneMeHT M IpoOCToe
BemecTBo. HaxoxkeHne Kuciopona B MpHUpone, (GU3NYECKHEe W XUMHYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kuciopona. CrocoOb
MOJIy4YEHHUsl KucCiIopoja B JabopaTropuu M HpOMBINUIEHHOCTH. Kpyrosopot

Kkuciopoja B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

2.2

TennoBoil >3 PekT XUMUUECKOH peakIuy, TEPMOXUMUYECKHUE YPAaBHEHUS, IK30-
U DHJIO0TEpPMUYECKUE peakiK. TOIUINBO: yrojib U MeTaH. 3arpsi3HeHue BO3/1yXa,

ycUJIeHHEe TapHUKOBOTO 3(dekra, pazpylieHne 030HOBOTO CI0s

2.3

2.4

2.5

Bonopoa — sneMeHT U mpoctoe BemiecTBO. HaxokieHue BOAOpoaa B MPHPOJE,
¢u3nyecKkre W XHMHUYECKHE CBOWCTBA, NPUMEHECHHE, CIIOCOOBI IMOTYYCHHUS.

Kucnors! 1 comn
MounspHblii 00bEM Ta30B. Pacy€Thl M0 XMMHUUECKUM yPaBHEHUSAM

®dusnyeckue CcBoOWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacellieHHble 1 HEHACBILEHHBIE PAacTBOPHI. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBasgs nons BemecTtsa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanust. Ponp pacTBOpoB B mpupoJe M B XKHU3HU denoBeka. Kpyrosopor
BOJABl B MpHUPOAE. 3arpsA3HEHHE MpUPOIHBIX BOoA. OXxpaHa M OYHMCTKA

MMPUPOAHBIX BO

2.6

Knaccudpukanus nHeopranmueckux coeaunHeHud. Oxcuapl. Kiaccudukanus
OKCHJIOB: cojeoOpasyiomue (OCHOBHbBIE, KHUCIOTHbIE, amQoTepHble) U

HeconeoOpazywomue. Homenknarypa okcuaoB. Dusnueckne U XUMHUYECKHE




CBOICTBa OKCHOB. [losryueHne okcuaoB

2.7

OcnoBanus. Kiaccudukauus ocHOBaHMMA: HIENOYM M HEPACTBOPUMBIE
ocHoBaHusA. Homenkiiarypa ocHoBaHuii. DU3NYECKUEe U XMMUYECKHE CBOMCTBA

ocHoBaHui. [Tonyuenne ocHOBaHUI

2.8

Kucnorel. Knaccudukanus xucimor. Homenknarypa kucior. dusznueckue u
XHMHYECKHE CBOWMCTBAa KHUCIOT. Psan aktuBHoctu MmetamoB H.H. bekerosa.

[Tonydyenue Kkuciaor

2.9

2.10

211

3.1

Conu. Homenknartypa cosieil. @u3nyeckue M XUMHYECKHE CBOMCTBA COJIEH.

[Tonyuyenue cosen
I'enernueckas cBsA3b MEXKIY KilacCaMH HEOPTaHUYECKUX COEIMHEHUI

XUMHUECKUH  3KCIEPUMEHT: KadeCTBEHHOE ONpEENCHHE COAepKaHus
KHUCIIOpOJia B BO3/YyX€E, IOJIyu€HUE, cOOMpaHue, pacro3HaBaHUE U U3YyYEHUE
CBOWCTB KHCJIOPOJa, HAOIIOAeHNEe B3aUMOJICHCTBUS BELIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MpEKpalleHus TopeHust (Ioxapa), 03HaKOMJIEHHUE C
o0Opa3llaMu  OKCHJOB U OIMCaHME HUX CBOMCTB, NOIydyeHUe, coOupaHue,
pacno3HaBaHUE M HU3yYEHHE CBOWCTB BOAOpOJa (rOpeHue), B3aUMOJEHCTBUE
Bozopoaa ¢ okcugom Meau(ll) (BO3MOXHO HMCIIOIB30BaHUE BHICOMATEPHATIOR),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOib, HCCIEAOBAHUE
0COOEHHOCTEH  pacTBOpEHHUS BEIIECTB C PA3JIMYHOM  PacTBOPHUMOCTEIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJEWCTBUE BOJBI C MeTalylaMH (HaTpueM U KajbLHeM)
(BO3MOXHO HCHOJb30BaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PaCTBOPOB
KACIOT M IIeJoYeil ¢ IMOMOIIbI0O MHIUKATOpOB, MCCIEJOBaHUE OO0pa3lioB
HEOPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIO/IEHHE W3MEHEHUs
OKpacKd MHIMKAaTOpOB B pacTBOpax KHUCIOT M IIeJo4Yel, H3ydeHue
B3aumoeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJulaMH, peakiiii HelTpanu3aluny, NoTydeHue HepacTBOPUMBIX OCHOBAHHUH,
BBITECHEHHE OJHOIO0 MeTajula JpYyrUM M3 pacTBopa COJIM, pEIlIeHHe
HKCIEPUMEHTANBHBIX 3a/au Mo TeMe «BakHeilne Kiacchl HEOPraHUYECKUX

COECTUHEHUI)

ITepnonnueckuii 3akoH u [lepuonnueckas cucTemMa XMMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CTpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUU

[lepBble TOMBITKM KIACCU(PHUKAUU XHUMUYECKUX dieMeHTOB. Ilonsatue o

Ipynmnax CXOOHBIX J3JICMCHTOB (H_IeJ'IOqHLIC n MCIOYHO3EMCIIBHBIC MCTAJJIbI,




3.2

3.3

raJioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 0O0pa3yloT amMdoTepHBIC

OKCHUAbI U THAPOKCHUIBI

[Iepnognueckuit 3axoH. [lepuoanueckas cucreMa XuMu4eckux 3iemeHToB J[. 1.
Menneneesa. Koporkonepuoanas u JUIMHHOIIEPUOAHAS (bopMmbl
[lepuognueckoit cucreMbl XuMHUecKux oanemeHToB [J[.M. Menneneesa.
Ilepuonsl u rpynnel. PU3NYECKUI CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB

nepruoaa v rpyImiibl 3JICMCHTA

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnexrtponbsl. CtpoeHue
JIEKTPOHHBIX 000J04YeK aroMoB ImepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Iepnognueckoit cucremel .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOTO

3JIEMEHTa 10 ero nojoxeHuto B [lepuoanueckoit cucteme .M. Mennaeneena

3.4

3aKOHOMEPHOCTU M3MEHEHHsI paauyca aroOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX WU HEMETAUIMYECKUX CBOMCTB IO TpylmaM M IEepUOIaM.
3nauenue [lepmoanueckoro 3akoHa u lleproguyeckoil cuCTEMbl XMMUYECKUX
AJIEMEHTOB ISl Pa3BUTHA Hayku W npakTuku. (.M. MennaeneeB — y4€HbIA U

I'paXIaHHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJsipHasT W HEMOJIAPHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTL XUMHUYECKHUX 3JIEMEHTOB. OHHAs CBS3b

3.6

3.7

9 KJIACC

Kon

Crenenp okucieHusa. OKHUCINTEIFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm

OKHCJICHUS B BOCCTaHOBJICHUA. OKHCIIUTENIN U BOCCTAHOBUTEIIN

XVUMUYECKUH JKCHEPUMEHT: H3Y4YeHHE O0O0paslloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aMMOJEUCTBUE TUAPOKCHAA LMHKA C PAacTBOpaMU KHUCIOT U
1IeJI0Y€EH, MPOBEICHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ (ropeHHe, PpCaKnnun pa3jioKCHUs, COCI[I/IHeHI/ISI)

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemecTBo 1 XuuMHu4decKas pcaknus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. [lepuoguueckas cucreMa XUMUYECKUX di1eMeHTOB J[. 1.
MenpeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOMCTB
XMMHYECKHUX DIJIEMEHTOB IEPBBIX TPEX IEPHUOJOB, KalWsl, KalbLUsd M HX
COCMHEHHII B COOTBETCTBUU C TOJOKEHUEM 3JIeMEHTOB B llepuoanueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB




1.2

1.3

14

CtpoeHne BemecTBa: BHUIbI XHUMHUYECKOW CBS3M. THIBI KPHUCTAUIMYECKUX
pEeETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKH
1 BUJA XUMHYecKor cBsi3u. Kiaccudukamnmsi 1 HOMEHKIaTypa HEOPraHUYeCKUX
BeIIeCTB (MEXIyHApOAHAs U TpUBHAJIbHAs). XMUMHUYECKUE CBOMCTBA BEIECTB,
OTHOCSIIMXCA K  Pa3JU4YHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHECHUH,

IFCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCUICCTB

Knaccugukanus XuMUYeCKUX peakuid 1o pa3IMyHbIM MpU3HaKaM (110 YHCITy U
COCTaBY YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TerioBoMy 3d¢eKkry, Mo
M3MEHEHHIO CTENICHEH OKHCICHHMS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHMOCTH,
[0 YYacTUIO Karanu3aropa). OK30- M OJHIOTEPMHUYECKHE  pEakiuw,

TCPMOXUMHNYCCKUC YPABHCHU. IlonsTue o CKOpPOCTH XHUMHYSCKOMN pCakuuun

[Tonatne 06 0OpaTHMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. IlonsTue o
TOMOTIEHHBIX U IeTEpPOreHHbIX peakuusax. [IoHaTre 0 XMMUYECKOM PaBHOBECHH.
@akTOpsl, BIMAKOIIME HAa CKOPOCTh XMMHYECKOM PEaKUMH M IIOJIOKEHUE

XUMHUYCCKOI'O paBHOBCCHUA

1.5

1.6

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocraBiieHue  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAaHMEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust PJIEKTPOIMTUYECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEDIEKTPOIUTHI.
Karnonsl, annonsl. MexaHU3M JUCCOLMAIMU BEIIECTB C Pa3IMYHbIMU BUAAMU
XUMH4eckol cBsa3u. Ctenenp nucconuanuu. CUibHbIE U cIa0ble 3JIEKTPOJIUTHI.
Peakiiun nonHoro obmeHa. YClIOBUS MPOTEKAHUS PEAKIM MOHHOTO OOMEHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE YpaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cCcOJell B CBeTe NPEACTaBICHUH OO0 3IEKTPOIUTUYECKOU

AUCCoranuu. KauectBeHHEIC PCaKin Ha NOHBI. Ilonsatue o THApOJIN3C coJjieit

1.7

XUMUYECKUN HKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSMU KPHUCTaJNIMYECKUX
pEemETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
arMasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATpHsl); UCCIEIOBAHHE 3aBUCUMOCTH
CKOPOCTH XHMHUYECKOW peakluu OT BO3JAEHUCTBUS pPAa3IMYHBIX (HAKTOPOB;
UCCIIEIOBAaHNE  DIIEKTPOIPOBOJHOCTH  PAacCTBOPOB  BEIIECTB,  IIpolecca
JTUCCOIUAIIMN  KHCIIOT, MIeNIoYed © cojicii  (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHHUE ONBITOB, WUIIOCTPUPYIOMUX TMPU3HAKH
MPOTEKAHUS PEeaKIuii HOHHOTo oOMeHa (00pa3oBaHHE OCa/Ka, BBIJICICHUE ra3a,

O6p8.30BaHI/IC BOI(LI); ONBITOB, HWIUIIOCTPUPYIOIIUX HNPUMEPBI OKHCIWUTCIBHO-




BOCCTAaHOBUTENBHBIX peakluid (FOpeHHe, Peakluu pPa3JIoKEeHUs, COeIUHEHUs);
pacrno3HaBaHUE HEOPraHUYECKUX BEIIECTB C MOMOIIBI0 KAU€CTBEHHBIX PEaKIIMiA

Ha MOHBI; pEIICHUEC SKCIICPUMEHTAJIBHBIX 3a1a4

Hemeramier 1 ux COCANHCHUA

2.1

OO6mast xapakTepucTuka TaloreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe cTeneH okucieHus. CTpoeHue u GU3NIECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHMHYECKHE CBOMCTBA Ha TMpUMEpe XJopa
(B3auMoJIelicTBHE C MeETaUlaMHM, HEMETaJUlaMH, IIejIo4aMu). XJIOPOBOAOPOI.
CosngHasi KUCJIOTAa, XUMUYECKUE CBOMCTBA, MOJIyYEeHHE, MpUMeHeHue. JleiicTBre
XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M 4eJoBeKa. BaxkHelmume XJIOpUIbl U UX

HaXO0XXJACHHUC B IIpUPOAC

2.2

2.3

Obmas xapakrtepuctuka 31eMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIC CTeNeHH OKUCIeHus. CTpoeHue u GU3HIECKUe CBOWCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOIHBIC MOIUPHUKAIIMA
KHCJIOpOJia U cephl. XUMHYECKHE CBOMCTBAa cepbl. CepoBOMOPOJ, CTPOCHHE,
¢dbusznueckue M XUMHUYECKHE CBOMCTBA. OKCHUIBI Cepbl KaK MpPeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (PU3UYECKHEe W XMMHUYECKHUE CBOMCTBA
(oOmue Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduyeckue). XuMHUUECKUE
peakiuy, JeKalue B OCHOBE MPOMBIILICHHOTO croco0a IMOydeHHsI CepHOU
kucnotel. [Ipumenenue. Conu cepHOW KHCIOTHI, KadeCTBEHHAsl peaklus Ha
cynbdar-uoH. HaxoxaeHue cepsl U €€ COCNMHEHUN B MPUPOJE. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOMIEH Cpellbl COeTMHEHUSMHU cephbl (KHUCIOTHBIC JTOXKIIH,

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

OOmiass xapakTepucTuka d1eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHNU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IPUPOJIE,
¢dbusznueckrue U XMMHYECKHe cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUaK,
ero (Qu3Mueckue W XMMUYECKHE CBOMCTBA, MojydeHue u npumeHeHue. Conu
aMMOHHA, UX (U3NYECKUEe U XHMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHast peakiusi Ha MOHbI aMMOHHS. A30THasg KUCJIOTa, €€ MOJIy4YEHHE,
¢duznueckue W XUMHUYECKHE CBOWMCTBa (00IIME Kak MpeICTaBUTENs Kiacca
KUCJIOT U crnenuduaeckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHHUS B
KaueCTBE MHUHEPAIbHBIX yNoOpeHHil. XUMUYECKOe 3arps3HEHHE OKPYKAroIIeH
Cpelbl COeUHEHUSAMH a30Ta (KUCIOTHBIE TOXKIH, 3arPI3HEHUE BO31yXa, TOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amtorpornHsle MoguduKkauu (ocdopa, puzndeckue U XUMHUYECKUE




ceoiictBa. Oxcupa dochopa(V) u docdopHas kuciora, Qunyeckue u
XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonb3oBanue (ochaTtoB B KadecTBe

MUHEPAJIBHBIX YIOOPEHHI

2.5

OO6mas xapaktepuctuka diemMeHTOB |VA-rpynmbl. OCoOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpPHBIE CTENEHW OKUCICHUS. YTJIepol, auIOTPOITHBIC
MOIUGUKAIMK, PACIPOCTPAHEHUE B MPHUpPOJE, (U3NYECKHE M XUMHUYECKHE
cBoiicTtBa. Aacopomusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yrieposa,
uX (U3MYeCKHe W XUMHUYECKUE CBOICTBA, JIEHCTBHE HA JKUBBIC OPTraHU3MBI,
MOJIy4eHUE U TIPUMEHEHHE. DKOJIIOTUYECKUE TPOOIEMBI, CBS3aHHBIE C OKCHUIIOM
yriaepona(lV); rumoresa rno0anbHOTO MOTEIUICHHS KIMMAaTa;, MapHUKOBBIMN
a¢dekr. YrompHas KUCIOTa W €€ COMM, WX (U3NYECKUE M XUMHUYCCKUE
CBOWCTBa, TMOJYy4YeHHUE W mpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHArT-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIWUIIMHE, TIPOMBIIUICHHOCTH H

CEILCKOM XO03sH1CTBE

2.6

2.7

2.8

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHCHHSIX
yriepona (MeTaH, 3TaH, JTHWJICH, aleTUJIeH, 3TaHOJ, TJUIEPHH, YKCYCHas
kuciora). MIX cocraB m xumuyeckoe crpoeHue. [loHsTHe O OHMOJIOTrHYECKH
BOKHBIX BEILECTBAX: XHUpax, O€nIKax, YIrJIeBoJax — M HUX POJH B KU3HU
yeloBeka. MarepuaiabHOe €JUHCTBO OPraHMYECKMX UM HEOPTaHMYECKHX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue © XHUMHUYECKHE CBOMCTBA, IIOJIyU€HHUE H
npuMeHeHre. CoeqMHEHUs KpeMHus B mpupojge. OOuue mpeacraBieHus o0
okcuze kpemMuus(1V) u kpemHueBoi kuciaore. CUIMKATBI, UX UCIOJIb30BaHUE B
ObITY, MEUIIMHE, TPOMBIIIJICHHOCTU. BaxkHele cTpouTeabHble MaTepUabl:
KepaMHKa, CTEKJI0, IIEMEHT, OeToH, xeye300eToH. [IpobGnembr Oe3omacHOTro

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MaTCPUaJiOB B HOBCCI[HGBHOﬁ KHU3HU

XUMUYECKUH DKCIIEPUMEHT: W3YYeHHE OOpa3IOB HEOPTaHWYECKUX BEIICCTB,
CBOMCTB COJISHOM KHCIIOTHI, MPOBEIECHUE KAYECTBEHHBIX PEAKIMi Ha XJIOpHI-
HUOHBI " Ha6J'IIOJICHI/Ie IMPU3HAKOB HX IMPOTCKAHHA, OIIbIThI, OTpa’Karolmue
(du3MUecKre U XUMUYECKHE CBOICTBA TAJIOTEHOB U UX COSAMHEHUN (BO3MOXKHO
WCTIOJIb30BaHNE BHJICOMATEPUAIIOB); O3HAKOMIICHHE C OOpaslaMH XJIOPHUIOB
(raoreHuI0B); O3HAKOMJIEHHME C oOOpaslaMu cepbl U €€ COSOMHEHHSIMH
(BO3MOHO HCITOJIb30BAaHWE BHUJCOMATEPUATIOB); HAOIIOIEHHE TIpoliecca
oOyriauBaHUs caxapa TOJ JEHCTBHEM KOHIICHTPUPOBAHHOW CEPHOU KHUCIOTHI;

M3Y4YeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEIACHHE




KayeCTBEHHOM peakuuu Ha cynb(ar-uoH M HaOIIOJCHHWE TIpu3HaKa e€
MPOTEKaHMS; O3HAKOMIIEHHE C (PU3NUECKUMHU CBOMCTBaMU a30Ta, hocdopa u ux
COeIMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BMJEOMAaTEpUaloB), 0OOpa3LaMu
a30THBIX U (ocPOPHBIX yIOOpEHU; OIyYeHHEe, COOMpPaHne, paclio3HABAHUE U
U3y4yeHHE CBOMCTB aMMMaKa; IPOBEACHUE KAueCTBEHHbIX pPEaKUUH Ha HOH
aMMoHMST W (ocdar-uOH U UyYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHICTBUE KOHLIECHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJbIO (BO3MOXHO
HCIOJIb30BaHUE BUJEOMATEPHUATIOB); HM3YyUYEHUE MOJIENEH KPHUCTAUINYECKUX
pewéTok anmasza, rpadura, (Qy/ulepeHa; O03HAKOMIIEHHE C IPOLECCOM
azcopOLUU pacTBOPEHHBIX BEILECTB AKTHBUPOBAHHBIM YIJIEM U YCTPONCTBOM
IPOTHBOra3a; IOJy4YeHHE, coOMpaHMEe, PACIO3HABAHHWE U H3Y4YEHUE CBOWCTB
VIJIEKUCIIOTO Ta3a; IMPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOOHAT- |
CHJIMKAaT-UOHbl M H3yY€HHE IPU3HAKOB MX IPOTEKAHUS; O3HAKOMIIEHUE C
MPOAYKIMEH CHJIMKATHOM HPOMBILIUIEHHOCTH; PEUIEHHE 3KCIEPUMEHTAIbHbBIX

3aJa4 110 TEMC «BaykHel1e HeMeTauIbl U UX COCOANHCHUA»

MerTaibl 1 UX COSIUHEHUS

3.1

OOw1ast XapaKTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxennss B Ilepuonnueckoil cucreMe XUMHUYECKHX diieMeHToB J[.I.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnnueckas CBs3b U
METaJlJIM4ecKasl  KpUcCTalsinyeckass pemérka. ODJIEeKTPOXUMHUYECKHH  psif

HaprI)KeHHI’I MCTAJIJIOB

3.2

duznyecknue U XUMUYECKUE CBOMCTBA MeTauioB. O0IIre CroCOObl MOTYYSHHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CrjaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[lenouynsle MeTauibl: MosiokeHHe B llepuonmyeckol cuCTeME XHMHUYECKUX
anemenToB JI.1I. MeHneneeBa; cTpoeHHUE UX aTOMOB; HaXOXIACHUE B IIPHUPOJE.
dusnueckue U XMMUYECKHe CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIsl U
THAPOKCUABI HATPUA W KaJlus. HpI/IMeHeHI/Ie IICJIOYHBIX MECTAJVIOB MW HX

COeTUHEHUN

3.4

IllemouHo3eMenbHBEIC  METalabl MArHUA W KalbI[UHA: IIOJOXKCHHE B
[Tepuonnueckoit cucreme xumuueckux saeMenToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaXxOxJAeHHe B mnpupoje. Pusnueckue U XMUMHYECKUE CBOMCTBA
MarHus W Kaublus. BaxHelmme coeauHEHUs KanbIus (OKCHUI, THUAPOKCHI,

conn). JKECTKOCT BOJIBI M CIIOCOOBI €€ yCTpaHEHUs




3.5

3.6

AmoMuHUI: TonoxkeHue B Ilepuonnueckol cucTeMe XMMHYECKHX SJIEMEHTOB
JI.11. MenneneeBa;, cTpoeHue aroma;, HaxoxkacHHe B npupone. dusnueckue u
XUMHYECKHUE CBOMCTBA aIFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M THIPOKCHIA

AJIFOMHUHUA

Keneszo: nonoxenue B [lepruoanueckoi cucreMe XUMUYECKUX 31aeMeHToB J[. 1.
MenzeneeBa; CTpOCHHE aroMa; HaxOoXJJAeHHe B mpupojae. Duszudeckue Hu
XUMHUYECKHUE CBOMCTBa skene3a. Okcuubl, Tuapokcuasl u conu xenesa(ll) u

xkene3a(lll), ux cocras, CBOHCTBA U MOTYyYCHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METAaJUIOB U CILIaBOB,
uX (U3NYECKUMHU CBOMCTBAMH; M3YyYEHHE pE3YJIbTaTOB KOPPO3UU METAJUIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocoOeHHocTeH
B3aMMOJCHCTBUS OKCHJA Kajlblusi W HaTpus C BOAOM  (BO3MOXKHO
UCIOJIb30BAaHUE BHUJEOMATEPHAIIOB); MCCIIEOBAHUE CBOMCTB >KECTKOM BOJBI;
mporecca TOpeHHsl JKele3a B KHCIOpoJe (BO3MOXKHO — MCIIOJIb30BaHME
BUJIEOMATEPHAJIOB); NMPU3HAKOB NPOTEKAHUS KAaUYECTBEHHBIX PEAKIMHA HAa HOHBI
(Maruusi, Kanblwsi, amomubus, 1uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HaOJI0ICHEe M ONMCAaHUE MPOLIECCOB OKpAIIMBaHUs IJIAMEHW MOHAMHU HaTpHs,
Kamuss M Kanblug  (BO3MOXKHO  MCIIOJIb30BAaHME  BHUJEOMAaTEpHUAJIOB);
ucciesioBaHie aM(pOTEpHbIX CBOWCTB THMAPOKCHIA ATIOMUHMS U THIPOKCHIA
LIMHKA; pelIeHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxxHeine MeTansl 1

nX COCOANHCHUA»

XUMUs ¥ OKpYy’Karollas cpena

4.1

Hosble maTepuanbsl u TexHonoruu. BeliectBa n marepuanbl B MOBCEIHEBHOU
JKA3HU 4YesloBeKa. XUMHUs U 370pOoBbe. be3ornacHoe UCIonp30BaHNE BEILECTB U
XUMUYECKUX peakiuii B ObiTy. IlepBas momolb Mpu XMMHYECKUX OXKOTax U

OTpAaBJICHUAX

4.2

4.3

OCHOBBI ~ JKOJIOTMYECKON  TPaMOTHOCTH.  XHMHYECKOE  3arps3HEHHE
okpyxkatomein cpeast [1IK. Pons xumun B perieHuu KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOJOPOAOB (yroiib, MPUPOIHBIA Ta3, HedTh),
MPOYKTHI UX MEepepabOTKH, KX POJIb B OBITY M TIPOMBIIINICHHOCTH

XUMHYECKUH IKCIIEPUMEHT: U3yUeHHE 00pa3I0B MaTEPHAIOB (CTEKIIO, CIUIABBI

MCTAJUJIOB, TOJIUMCPHBIC MaTCpI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

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

1

[Ipencrapnenue:

11

0 TI03HABAaEMOCTH SIBJICHHUHU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH Kak o0Jractu COBpPCMCHHOI'O
C€CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06III€CTB21;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAaX IIO3HAHUA, B TOM YHUCIIC S3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTH MOICIHN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOI AEATEIBHOCTH, CBA3aHHBIX C XUMHEH U
COBPCMCHHBIMM TCXHOJOIUAMH, OCHOBAHHBIMMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKM, YTO TO3BOJIUT OOYdYaIOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npopeccoHaabHON AesITeNIbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIETr0 00pa30BaHMs

Brmagenue cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

Ba)KHEHMIIINE XHMHUYECKHE IIOHATHS: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPO/HAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi U MOJIEKYJsSIpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, CONb (CpemHss), XUMHUYeCKas
peaKiusi, peaklud COCIUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIuI
3aMeINIeHHUs, peaKui OOMeHa, TeIUIoBoW A(PQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEMHEHUH, MaccoBas J10JI1 U MIPOLEHTHAs KOHUEHTpaLUs

BEILIECTBA B paCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHUCIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
DIIEKTPOJIUTUYECKAsl  JUCCOLMALMSA, PEAKLUUU HMOHHOIO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, kKartanusarop, IIJIK, xopposus

MCTAJLII0B, CILJIaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

yYMEHUE MPaBUJIbHO UCIOJIb30BATh U3yUEHHBIE BELIECTBA U MaTepUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METAUIbl W CIUIABBI,
HOPOAYKTHl MepepadOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoOro rasza, HeTH) B OBITY, CETLCKOM XO34HCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MIPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBATh XUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJIM4YMe OmbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
Mo XUMUU (HayyHas W HAy4HO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BC€IOICCTBaAx, HX
MMPEBpAIICHUAX n MMPaAKTUYICCKOM IIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ I PCIICHUA y‘-IC6HO-1'IO3HaBaTeJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,




YpaBHEHUM  XMMHUYECKHUX  pEaKlMil; OCHOBAMHM  XHUMHYECKOU
HomeHkiarypsl (IUPAC u TpuBnanbHoi)
YMeHue oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomuueckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
AIIEKTPOHOB), PACHpPEEICHUEM JIIEKTPOHOB IO HHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KATBIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JIeKTPOOTPULIATEIbHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TMOJOXEHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX [MEpHOAaX H  TJIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 YMmenne kinaccuumpoBarh:
7.1 XUMHUYECKUE IJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenessTh:
81 BaJICHTHOCTh W CTENEHb OKUCJICHUS XUMUYECKUX DIIEMEHTOB, 3apsij
' MOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBHUTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHIECKHAE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOMA, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kaluil, MarHuii,
KaJIbIIMH, aTFOMHHUM, JKEJIe30)
CIIOXHBIX BEIISCTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHIBI U THUIPOKCHIIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (l), uunka, xeneza (Il u
' I1), okecuasl yrnepona (Il u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, azoTucras, a3oTHasd,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHE BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
10.3 WUTIOCTPUPYIONINX ~XMMHYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKHUX BEIIECTB
104 MOJITBEPKTAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMH
11 YMeHue BBIYUCITE (IIPOBOUTH PACUEThI):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSM XHUMHUYCCKHX PEAKIUH W HaXOIUTh KOJIUYECTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO TMoO3HaHUS (HaOmrogeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOUN
' MoCyA0oH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCETHEBHOW JKU3HH, TIPABUIIAMH TTOBEICHUS B IEISIX COSpPEeKeHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
131 W3YYCHHE M ONHUCaHue (PU3MICCKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaklui

13.2

U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC CTO CBOfICTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C OMNpENEIEHHONM MaccoBOil josei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) A ONpeneseHHUs XapakTepa cCpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajyla JApyrMM W3  pacTBOpa  COJIHU;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II71>>; ((3JIGKTpOJII/ITI/I‘IeCKa$I
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«BaxxHelmre MeTaIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHUs peakii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUu Ha
MPUCYTCTBYIONIME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OpOMUJI-,
uomua-, cyinbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

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

14

YmMmenue:

141

14.2

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (1)0pMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpa(bI/IKOB n T3.6J'II/II_I U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXJ1Y PeabHO HAOII0JaeMbIMU XUMHUUYECKUMHU

SABJICHUAMMU U IPONCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

O00BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

1.1

YucTteie BemecTBa 1 cMecH. CriocoObI pasziesieHus: cMecei

1.2

1.3

ATOMBEI W MOJICKYIJIBI. Xumuueckue 3aeMeHThl. CHMBOJIBI XMMHYSCKHX
9JICMCHTOB. HpOCTLIC " CJIOKHBIC BCIICCTBA.

Xumunyeckass Qopmyna. BaneHTHOCTP aTOMOB XHUMHUYECKHX 3JIEMEHTOB.

CTeneHb OKHCIICHUS

14

1.5

3aK0OH IOCTOSHCTBA COCTaBa BCIICCTB. OTtHocHTEIbHAST aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJIsIpHAd Macca. MaccoBasgs H07a XHMHYECKOIO

9JICMCHTA B COCIMHCHHUHA

KommaectBo BemiectBa. Mok, MossipHast macca. MoJisipHbIif 00BEM Ta30B.

B3aumocBs3b KOJIMYCECTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CAUHUI] BEIICCTBA

1.6

dusnuecknue U XUMUYECKUE SABJICHUA. XUMHUUYECKAs peaklus U €€ IPU3HAKU.
3aKOH COXpAaHEHHS MACChl BEIIECTB. XMMHUUECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH U Ilepuonnyeckas cucreMa XUMHYECKUX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepnonnueckuit 3akoH. llepuoguyeckas cucteMa XMMHUYECKHUX SJIEMEHTOB
JA.N. Menneneea. Ilepuoast u rpynmbl. U3ndecknii CMbICT TOPSIAKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI JICMCHTA

2.2

2.3

3.1

Crpoenune atromoB. CoctaB aToMHbIX siaep. M3oTonbl. DnexkTpoHbl. CTpoeHue
JIEKTPOHHBIX 000JI0YeK aTOMOB TNepBhIX 20 XHUMHMYECKHX 3JIEMEHTOB

[Tepuonuueckoit cucremsl [.1. Mennaeneena

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHYECKHX 3JIEMEHTOB MEPBBIX
TpEX NEPUOOB, Kanus, KaJIbLUs (panuyca aTOMOB,
ANEKTPOOTPHUIATETLHOCTH, METANIMYECKMX M HEMETAJUIMYECKUX CBOICTB) U
UX COEIUHEHUH B COOTBETCTBUM C IIOJIO)KEHHUEM JJIEMEHTOB B

[Iepnonnueckoil cucTeMe U CTPOCHUEM X aTOMOB
Ctpoenue BelecTa

Xumudeckass cBsi3b. KoBaneHTHas (TMOJspHAs ¥ HEMOJSpHAs) CBS3b.

3JI€KTpOOTpI/II_[aTCJIBHO CTb XUMHNYCCKHUX 3JIEMCHTOB. HNonnas CBA3b.




Merannndeckas CBI3b

3.2

Tunbel KpucTamIMueckux pemérok (aroMHas, HOHHAs, MeTauInYecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTALINYECKON PELIETKU U BUJIA

XHUMHYECKOH CBI3U

Baxwneiiye npeacraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamwibl U ux

COCIUHECHUA. MeTamisl ¥ uX COCIUHCHUA

4.1

Knaccudukanuss 1 HOMEHKIIaTypa HEOPTraHHMUYECKUX COCIWHEHHA: OKCHIOB
(coneobpa3yromue: OCHOBHBbIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
Hecosieo0pa3yrle; OCHOBaHHN (IIETOYM W HEPaCTBOPUMBIC OCHOBAHMUS);
KHCIOT (KUCIIOpOJCcOoAepKalie © OeCKUCIOPOAHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX )

4.2

4.3

4.4

@dusznueckue M XUMHUYECKHE CBOWCTBA MPOCTBHIX BEIIECCTB-HEMETAIUIOB!
BOJIOPO/IA, XJIOpa, KUCIOPO/Ia, Cephl, a3ota, hocdopa, yriepoaa, KpeMHUS

dusnuecke U XUMHUYECKHE CBOMCTBA MMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHUA,
HATpUs,  Kajuus, MarHus W KaJlblUs,  QIIOMHHHUSA,  JKele3a.

DNEKTPOXUMHUUECKUN Psiji HAIIPSHKEHUH METalJIoB

®Ou3nyeckue W XUMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COEOUHEHHI

HEMCTAJUJIOB: XJIOPOBOAOPOAA, CCPOBOAOPOAA, aAMMHUAKA

4.5

4.6

dusnyeckrue U XUMHYECKHE CBOICTBA OKCHIOB HemeTauioB: cepol (1V, V1),
asora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), xpemuusa(lV).
[TonydyeHne OKCHI0B HEMETAIIIIOB

Xumnueckue coiictBa okcuioB: MetauioB |IA-IIA rpymm, uunka, meau(ll) u

xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB

4.7

XUMHUECKHEe CBOWCTBA OCHOBaHMH M aM(OTEpPHBIX THUAPOKCHIOB (Ha
IpUMepe TUJIPOKCHUIOB alFOMHUHUS, *Kele3a, HuHKa). [lomyuyenne ocHoBaHMit

1 aM(OTepHBIX THIPOKCUIOB

4.8

4.9

4.10

OO6mme XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOIHOM,
CEpOBOJIOPOAHON, CEPHUCTON, CEpHOM, a30THOM, (HochopHOM, KPEeMHUEBOM,
yroiabHOH. OcoOble XMMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CepHOW U

a30THOM Kucnot. [lonydenue kucmor
OO6mume XxuMHUIECKHe CBOMCTBA cpenHux coiier. [lomyduenue coneit

HOJ’IY‘{CHI/IG, CO6I/IpaHI/IC, pacnmo3HaBaHUC BOAOpOJa, KHUCJIOpPOda, aMMHUAKa,

YTIIEKHCIIOTO Ta3a B JIabopaTopuu

411

[Tonyyenune ammmaka, CEpHOM M a30THOM KHCIOT B MPOMBIILICHHOCTH.




OO6mmme crmocoOb! MOTYyYEHUS METAJIIOB

412

I'eneTnueckas cBA3b MCXKIY KilaCcCaMU HEOPTraHUYCCKUX COC,Z[I/IHCHI/Iﬁ

5.1

5.2

XUMHYECKUE PEAKIIUU

Knaccugukanus XuMUYEeCKUX PEaKIHii M0 pa3InYHbIM MPU3HAKAM: 110 YHUCITY
U COCTaBYy YYAaCTBYIOLIUX B PEAKIMU BEILIECTB, IO TEIIOBOMY 3 (eKTy, 1o

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX YJIEMCHTOB

TernoBoil >PPeKT XUMHUYECKOH peaklnuu, TePMOXUMHYECKHE YpaBHEHUS.

DK30- U 3HI0TEepMUYECKUE peakuuu. TepMoXuMUiecKre ypaBHEHHUS

5.3

OKHCIUTENTBHOBOCCTAHOBUTEIIBHBIE peaxkuuu. Oxucnurenu U
BoccTaHoBUTENU. [Ipoliecchl OKHMCIEHUS U BOCCTAHOBJICHUSA. DJIEKTPOHHBIN

0aJaHC OKHMCIIUTEIbHOBOCCTAHOBUTEIbHOM pCaKuu

5.4

TeOpI/IH SHGKTpOHHTquCKOﬁ AJuccouuanuu. KaTI/IOHLI, AHHUOHBI.
BHGKTpOHHTLI N HECIJICKTPOJIMTHI. CuibHBIC U c1a0bIe OJICKTPOJIUTHI. Crenenb

IUCCOLIAAIAN

5.5

Peakiiuu nonHoro ooMeHa. Y cinoBusi MPOTEKAHUS PEaKIuii HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA pCaKHI/Iﬁ

XUMUS U OKpy’Karolas cpeja

6.1

BemecrBa u marepuanbl B IIOBCEIHEBHOM JKM3HU 4elnoBeKa. beszomacHoe
HCIOJIb30BaHNE BEIIECTB U XUMHUYECKHX PEAKIUH B J1abopaTopuu U OBITY.

HepBa;I IIOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYecKoe 3arps3HEHHE OKpyXaromied cpenbl (KUCIOTHBIE —JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €ro MPeaoTBpaICHUS
[IpenenpHas momyctumasi koHuentparus semiecTB (IIIK). Ponp xumuu B
pEelIeHUU DHKOJOTHYECKUX TpoOsieM. YCHIIeHHe TMapHUKOBOro 3ddekra,

paspymieHue 030HOBOT'O CJI0A

6.3

[Tpumenenue cepsl, a3oTa, pocdopa, yriepoaa, KpeMHHS U UX COSIUHEHUN B
OBITY, MEIUIIMHE, POMBIIUICHHOCTH M CEIbCKOM X03siicTBe. [IpuMeHeHne
METAJUIOB M CIUIaBOB (CTallb, YYTyH, TIOPAJTIOMHHMNA, OpoH3a) B OBITY U
MPOMBIIIUIEHHOCTH WX coenuHeHud. [loHsTHE O KOppo3WM METaIoB,

OCHOBHEBIE CITOCOOBI 3alUTHI UX OT KOPPO3UU

6.4

[IpupoaHble MUCTOUYHUKH YTIEBOIOPOAOB (Yrojb, MPUPOAHBIA Ta3, HE(TH),

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

6.5

HepBOHaan'IBHBIC MIOHATHS 00 OPraHnYCCKUX BCIIECTBAX KaK O COCAWHCHUIAX

yriepoaa (MeTaH, 3TaH, OSTHWJEH, AalUeTWlIeH, 3TaHOJ, TIJIMIEPUH, YKCYCHas




KI/ICJ'IOTa). IlonsgTie O OMOJIOTHYECKH BayKHBIX BCIICCTBAX: JKHpPAX, 6en1<ax,

YIJICBOAAX — U UX POJIK B )KM3HHU YCIIOBCKA

7 Pacuérsr:
7.1 1o ¢hopMysaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MacCoBOM) JI0JIM PACTBOPEHHOTO BEILIECTBA B pacTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA

» Xumust: 8-if kiacc: 6a30BbIl YPOBEHB: YUCOHUK; S-€ U3aHUE,
nepepadbotanHoe ['adpuensia O.C., OctpoymoB WU.I'., CnankoB C.A.
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

» Xumusi: 9-if kiacc: 6a30BbIi ypPOBEHb: YUCOHHK; 5-€ U3AaHUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.

AximonepHoe o6miectBo «M3marensctBo «lIpocBenenue»

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

1. 'abpuensu O. C., Bockoboiinukona H. I1., fmykoBa A. B. HacronbHas
KHHUTa yauTtenss. XuMmusd. 8 Ki1.: Meroaudeckoe mocobue. - M.: Jlpoda.

2. Tl'abpuensu O. C., Amykosa A. B. Tetpans 1st 1a00paTOPHBIX OMBITOB U
npakTuaeckux pador. 8 ki1. K yuebnuky O. C. I'abpuensina «Xumus. 8 Kiiaccey.
M.: Opoda.

3. lN'abpuensn, O. C. Meroauueckoe nocooue k yueonuky O. C. 'abpuensiHa



«Xumusy. 8 kacce / O. C. 'abpuensa. — M. : llpoda

4. T'abpuensH, O. C. Metonuueckoe mocobue k yaeonuky O. C. ['abpuensna
«Xumusy. 9 knacc / O. C. 'abpuensa. — M. : lIpoda

5. Xumus : TexHosoruueckue kaptol Kk yueoHuky O. C. 'abpuensna « Xumus.
8 kimaccy : Mmetonuueckoe nocoodue / JI. . Acanoa. — M. : lpoda

6. Xumus : TexHosorndeckue kaptel K yueoHuky O. C. I'abpuensana « Xumus.

9 knacey : Mmerogudeckoe nocooue / JI. M. Acanosa. M. : Ipoda
7. Xumus. 8 ki1.: KoHTponbHbIE ¥ TpOBEpOUHbIE paboThl K yueoHuky O. C.

[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepe3kun, A. A. Ymakosa

u ap. - M.: [Ipoda,

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

http://www.chemnet.ru I'azeta «Xumus» u caiit i yuutens «5 uay Ha ypok
XUMUN»

http://him.1september.ru Equnas xomnekius LIOP: TIpeameTHas KoUTeKIys
«XUMHUS»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIE
skcriepuMenThl: xumusi. Kommekmust Poccuiickoro o0mieo0pa3oBaTensHOTO

nopraina



http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukOepoBoii

http://www alhimik.ru Beepoccuiickas onmuMIinaaa IIkKOJIBHUKOB 110 XUMUHU
http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: 3JICKTPOHHBIH y4eOHUK
http://www hemi.nsu.ru OTKpsITHIH KOJLISIK: XUMUS
http://www.chemistry.ru JluctaniiuoHHas OJUMITHAAA 10 XUMHUH:
TEJIEKOMMYHHUKAIIMOHHBIN 00pa3oBaTeinbHbli poekT bubanoreka [IOK

https://m.edsoo.ru



