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INOACHUTEJIbBHASA 3ATIMCKA

[Iporpamma BHEYpPOUHOUM JEATEIBHOCTH «IKcHepuMeHTY M»» (nanee-
nporpamma) i 8-9  KkiaccoB pazpaboTaHa B COOTBETCTBUHM C
TpeOoBaHUsIMU  (peZiepalibHBIX TOCYAAPCTBEHHBIX O0O0pa30BaTEIbHBIX
CTaHJApPTOB OCHOBHOIO o0O0mero oOpa3oBaHus, OpPHUEHTHpPOBaHA Ha
oOecrieyeHWe WHJIUBUIAYaAJbHBIX MOTPEOHOCTEH oOOydyaromuxcsa |
HaIlpaBJICHa Ha JIOCTHKEHHE TUIAHUPYEMBIX PE3yIbTaToB (eaepaabHbIX
OCHOBHBIX  00Opa3oBaTeJbHBIX  MOpPOrpaMM  OCHOBHOIO  OOIIEro
oOpa3zoBaHusl C Y4ETOM BBIOOpa YyYaCTHHKAMH 0OOpa3oBaTeIbHbBIX
OTHOUIIEHUUN KYpPCOB BHEYPOUHOUN AESATECIbHOCTH.

[Ipenyaraempiii KypC BHEYPOUHOM JEATEIBHOCTH JOMOJHSET W PACIIUPSIET
nporpaMmy Kypca XMMUU 0a30BOr0 ypOBHS, M3y4aeMOrO B OCHOBHOM IIKOJE.
[Iporpamma mpeaycMaTpuBaeT OPraHU3aLUI0 PA3HOOOPA3HOM MESITEIbHOCTH
OoOy4Jarommxcs ¢ UCHOJb30BaHUEM (OpPM, OTIMYHBIX OT YpouHbIX. [Iporpammoii
OPEeIyCMOTPEHO  COYETaHWE  WHIAUBUAYAIbHOM M TPYNIOBOM  pabOThI
oOyuJaroluxcs, MPOEKTHasl U UCCIIEA0BATEIbCKAS AESITEbHOCTb.

O01mas xapakTepucTHKA Kypca

[IporpamMma ynensier oco00e BHUMAaHHME BBIIOJHEHUIO OO0YYarOLUUMUCS
XUMHUYECKOT0 IKCIIEPUMEHTA — JJAOOPATOPHBIX OMBITOB U MPAKTUYECKUX paldoT,
YTO II03BOJIMT MM Ha IMPAKTUKE HU3YYUTh 3aKOHOMEPHOCTH IIPOTEKAHMS
XUMHAYECKUX TPOLIECCOB, PAa3BUThb NPAKTHUYECKUE YMEHHUS UM  HaBBIKU
IUIAHWPOBAHMS, TMOATrOTOBKM, TPOBENCHUSA, AaHAIM3a MW HHTEPIPETALUU
ITOJYYEHHBIX OJKCIHEPUMEHTAIBHBIX PE3YJbTATOB, HAYYNUTHCS MPUMEHSTH
TEOPETHYECKHE 3HAaHHUA i1  OOBACHEHHMS XHMHYECKHX  IPOLIECCOB,
MPOUCXOMAIIMX B TOM UYHCIE€ B CHUTyallUSAX >KU3HEHHOTO XapakTepa.
Oco3HaHHOE  BBIMOJHEHUE  XUMHUYECKHX  OKCIIEPUMEHTAIbHBIX  padOT
CHOCOOCTBYET MOBBIIIEHNUIO MOTHBAIMH K U3YUYECHUIO XUMHUU.

[IporpamMmMoil  TpeayCMOTPEHO TaKKe pelIeHHEe O0y4YaroIMMUCS
KAUECTBEHHBIX W KOJIMYECTBEHHBIX 3aay pPAa3JIMYHbIX THUIIOB U YPOBHEU
CIO)KHOCTH, B TOM YHCJIE OJUMIIMAJHBIX. DBBIOJHEHUIO XUMHUYECKOIO
HKCIIEPUMEHTAa U PElICHHUIO 3a7ad 00s3aTeNIbHO JOJDKHO MpPEIIIecCTBOBAThH
3HAKOMCTBO OOYYarOIIMXCS CO CBSI3AHHBIMU C HUMH DJJIEMEHTAMH
COJICpKaHMUS.

[Iporpamma Kypca BHEYpPOUYHOH JEATETLHOCTH OyAeT BOCTpeOOBaHa
OoOy4arolUMuUCs, KOTOpPble MOTHBUPOBAHBI K OCO3HAaHHOMY BBIOODY
npodeccuii, CBI3aHHBIX C MPUMEHEHUEM XMMUYECKUX 3HAHUU.

Heab u 3a1a4n Kypca

Hean Ilporpammbl — o0ecnedyuTh WHAMBUIYAJIbHBIE MMOTPEOHOCTH
oOydaronuxcsi B MU3YYEHUM XUMHUU B YCJIOBHSX, KOrJa Y4yeOHBIM TIaH
oOpa3oBaTeNbHOM OpraHU3alUu IPEAYCMATPUBAET HU3yYEHUE Y4YEOHOIO
npeaMeTa « XuMuUs» TOJIBKO Ha 0a30BOM YpPOBHE.

[Ipennaraemass Ilporpamma yduTBIBa€T ICHXOJIOIO-IIEJArOTUYECKUE
OCOOCHHOCTH COOTBETCTBYIOIIEH BO3pAacTHOM Kareropuu oOyuarommuxcs. Ee
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OCBOEHHE CIIOCOOCTBYET Pa3BUTHUIO y OOYyYAlOIIMXCA MHTEpEca K HM3yYEHUIO
XUMHH W cdepaM JesATEIbHOCTH, CBSA3aHHBIM C XHMHEH, MOTHBAIUH K
OCO3HAaHHOMY BBIOOPY COOTBETCTBYIONIETO MPOGUIST W HAMPaBICHHOCTH
JaJIbHEHTIIETO 00yUICHMUS.

N3yuenune kypca HampaBiieHO Ha (OPMHUPOBAHNE y 00YUYAOIIIUXCS:

— CUCTEMBl XHMHYECKHX 3HAHMI KaKk KOMIIOHEHTAa €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpPA, KaK OCHOBHI JJII TIOHUMAHHSI XUMHYECKOW CTOPOHBI
SIBJICHHH OKPY>KaroIero Mupa;

— WHTEpeca Ha TPOJODKEHHWE OOyYeHHMsI Ha YPOBHE CPEIHETO
o011ero oOpa3oBaHusI.

B pamkax pemieHuss OCHOBHBIX 3amad [IporpamMmbl JTOMKHO OBITH

o0ecIIeuyeHo:

— pUOOIICHUE 00yyJaromuXxcs K CaMOCTOSITEIIbHOM
MO3HABATENBHON U MCCIIEN0BATENbCKON ACSITENIbHOCTH, K HAYYHBIM METO/IaM
MO3HAHMUS;

— dbopmupoBaHre y OOydYaronmIuxcsi MOTHUBAllUM U Pa3BUTHE
CIOCOOHOCTEN K U3YUYEHHIO XUMUH;

— dbopmupoBaHue y 00yJaronuxcsi yMeHuil oObACHSITH U OLICHUBATh
SBJICHUSI OKPY’KAIOIIEr0 MHUpA, UCTIOJIb3Ysl 3HAHUS U OMBIT, TOJyYCHHbIE MPU
U3YYCHUH XUMUH, MPUMEHSTh UX IMPU PEUICHUU MPoOJieM B TOBCEAHEBHOU
KU3HU U TPYJIOBOU JIEATEIBHOCTH;

— OCO3HaHHE OOYYaIOIIMMHUCSA LIEHHOCTH XHWMUYECKUX 3HAHUI B
KU3HU YEJIOBEKA, MOBBIIIICHUE YPOBHS YKOJOTHMUECKOU KYJIbTYpPbl, HEIIPUSTHE
JNEUCTBUM, NPUHOCAIINX BPE OKPYKAIOIIEH CPEIe U 3JOPOBBIO JIOJICH;

— npuodpeTeHre 00y4yaroIIMMUCS OIbITa CAMOIIO3HAHUS, KITFOUEBbIX
HAaBBIKOB

(KJTIOYEBBIX ~ KOMIIETEHIIMI), HEOOXOAMMBIX IS  Pa3IUYHBIX  BUJOB
JNEATETbHOCTH.

MecTo Kypca B 00pa3oBaTeJIbHOM Ipouecce

ITporpamma kypca «IKcrepuMeHTY M» paccuuTaHa Ha pead3allvio B
TedyeHue 68 ydeOHbIX YacoB B paMKaX BHEYPOUYHOH aAesTelbHOCTH B 89
kiaccax (34 gaca B 8 knacce u 34 yaca B 9 kiacce).

ConepxaTtenpHble a1eMeHThI [ [porpaMMbl TO3BOJIIOT OPraHU30BaTh HA
UX OCHOBE MPAKTUYECKYIO U TOMCKOBO-UCCIEN0BATENBCKYIO €SI TEIbHOCTD,
pe3yNbTaThl KOTOPOM MOTYT OBITh UCIIOJIB30BAHBI MPU PeATIU3ALINU
00y4aroIMMUCS UHANBUIYAIBHBIX MPOEKTOB.



COIEPKXAHHUE KYPCA
8 KVIACC

PaSI[eJI 1. HepBOHa‘la.ﬂbele XUMHYECCKHEC NOHATUHA

Xumusi — BakHasg 00JacTh €CTECTBO3HAHMS M MPAKTUYECKOM
NeATeNIbHOCTH uenoBeka. [Ipeamer xumuu. Ponb XuMuM B JKM3HHU 4YeEIIOBEKa.
Xumus B cucreme Hayk. Tena um BemectBa. DU3NUECKME W XUMHUYECKHUE
CBOWCTBa BEHIECTB. ArperaTHble cOCTOsHMS  BemiecTB. [loHatne o
TEOPETUYECKUX U IMIUPUUYECKUX METOJaX MO3HAHUS B €CTECTBEHHBIX HayKaXx.
[IpencraBienuss 0 Hay4yHOM MO3HAHUM HA SMIIUPUYECKOM YpPOBHE. S3BIK
XHUMHH.

[TonsTie o wmeromax pabOTBl C XUMHYECKMMM  BEIIECTBAMU.
O6opynoBaHKe IIKOJIBHOM XUMUYecKoi adbopaTopuu. [IpaBuia 6e30macHOro
oOpalieHusl ¢ BEIIeCTBaMU U JIa0OPaTOPHBIM 000PYI0BAHUEM.

UYucteie BemiectBa U cMecu. CriocoObl pasaeneHus cMmeced. OducTka

BCIIIECTB.

ATOMBI M MOJEKYJIbl. XUMHUYECKHAE 3JIEMEHTHI. [IpocThie M ClHOXKHBIE
BEIIECTBA.

MeTtanisl 1 HEMETAJUIBL.

XuMuyeckas bopmymna. OtHOcHTENBbHAS aTOMHas Mmacca.
OtHocuTenbHAs MOJIEKYJsIpHass Macca. MaccoBag 107 XUMHUYECKOTO
DJIEMEHTA B COCIMHEHUHU.

Haxoxpaenue mpocrteitmeit ¢GopMmyibl BemecTBa IO MAacCOBBIM  JIOJISIM
DJIEMEHTOB.

KomnuectBo BemecrBa. Monbs. MonspHas wMacca. Pacuersl 1o
dbopmysiaM XUMHYECKUX coequHeHuil. MomspHas macca CMeCH BEIIECTB.
MonpHasg o1 XHMHYECKOrO DJJIEMEHTa B coelauHeHuu. Haxoxnenue
npocTeiiiei GopMyJibl BEIIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

XAMHUYECKAsT peakuus W €€ TMPU3HAKU. YCIOBUS NPOTEKAHUS
XUMHAYECKUX peakui. XUMAYECKUE YPABHEHUA. THUIIBI XUMHUECKUX PEAKIUN.
Pacuersl 110 XMMUYECKUM ypaBHEHUSAM.

IKcnepumenmanvbHoe u3yueHue 8eujecme U sA61eHULL:

 U3yyenne u  onucanue  (U3MYECKUX  CBOMCTB  00pa3loB
HEOPraHMYECKUX BEIIECTB.

* IlpaBuna pabGoTel B JabopaTopud W TpUEMbl OOpalIeHUs C
1a60paTOPHBIM 000PYAOBaHUEM.

* Pasnenenue cMecel.

* Omnwmcanne GU3NIECKUX CBOWCTB 00pPA3IOB HEOPTAaHUYECKUX BEIIECCTB
— METAJUIOB ¥ HEMETAILJIOB.
» HaGmonenne Gpu3NYecKuX U XUMHUECKUX SIBJICHUN.



* HaGmronenue u omnucaHue MPU3HAKOB MPOTEKAHUS XHMHUYECKUX
peakuuii pa3HbIX TUIIOB.
Pewenue pacuemnuix 3a0ay no popmynam 1 ypaBHEHHUSIM XUMHUYECKHX
peakumii pa3InyHOrO YPOBHS CJIIOXKHOCTH, B TOM YHUCJIE OJIMMIIMAIHBIX.

Pa3znen 2. BaxkHelilue npeacTaBUTe/ M HEOPraHMYECKUX BellleCTB

Bo3nyx — cmeck razo. CoctaB Bo3nyxa. 3akoH ABorajapo. MomisipHbIi
00beM ra3zoB. OTHOCUTENBbHAS TVIOTHOCTH ra3oB. OnpeaeneHue OTHOCUTEIbHOMN
MOJICKYJIIPHOM  MacChl ~ Ta3000pa3HOTO  BEMIECTBA MO  M3BECTHOU
OTHOCUTEIBHON MIOTHOCTH. OOBEMHBIE OTHOUIECHUSI Ta30B MPU XUMHUYECKUX
peaKIusx.

Kucnopon. Oxcupnsl. [lpumenenue kuciopoga. CrnocoObl MONTyYEHUs
KHUCIIOpojia B JlabopaTopuu M MPOMBINIUIEHHOCTH. [loHsiTHE O KaTanuzaTope.
O30H — a;mIoTponHas MOIU(PUKALIMS KUCIOPOa.

TeroBoit  spdext  XuMUYECKOM  peakiuu, TEPMOXUMHYECKUE
ypaBHEHMUS, IK30- U SHJIOTEPMUUYECKUE PEAKIIUH.

Bomopon. Haxoxnaenwe Bomopona B mpupojie, (U3MYECKUE U
XUMUYECKHUE CBOWCTBA, NPUMEHEHHE, CrmocoObl mnonydeHus. [lonstue o
KHUCIIOTax U COJISIX.

Bopa. ®usnueckue cBoiictsa BoJbl. Boaa kak pactBopurens. PacTBOpSL.
HacepliieHHble 1 HEHACHIIIEHHBIE PacTBOPHl. PacTBOPUMOCTh BEIlIECTB B BOJIE.
CnocoObl  BBIpaOKEHUST  KOHIIGHTpAIlMM  PacTBOPOB:  MaccoBas  JIOJIs
PaCTBOPEHHOI'O0 BEIIECTBA, MOJIAPHAsl KOHIEHTpaius. Poyib pacTBOpoB B
IPUPOJIE U B )KU3HU YEJIOBEKA.

Xumnueckue cBoiictBa Boabl. [loHarue o0 ocHoBanusx. Ilongarue 00
uHaMKaTopax. KpyroBopoT Boasl B IpUpo/ie. 3arpsi3HEHUE MPUPOIHBIX BOI.
OxpaHa ¥ O4YHUCTKA NPUPOJHBIX BOJI.

Knaccuduxanus HEOPTraHUYECKUX COEIMHECHUM. Okcupl.
Knaccudukanust okcumoB: cojeoOpasyronue (OCHOBHBIE, KHUCIJIOTHEBIE,
amdoTepHbIe) U HECoJeo0pas3yoIIue.

@u3nM4ecKue U  XapakTepHbIE XHMHYECKHE CBOMCTBA OKCHJIOB.
[Toyuenue okCUIOB.

[Tonatrie O TUAPOKCHUAAX — OCHOBAHUAX U KHUCIOPOJCOAEPKAIINX
kucinorax. Kwucnorel. @dusznueckue M XUMHYECKHE CBOWCTBA  KHUCIIOT.
[Tomy4yeHnue KUCIoT.

Kucnote! B mpupojie, NpuMEHEHNE BaXKHEUILINX KUCIIOT.

OcnoBanus. Knaccudukainys ocHOBaHWMN: MIEIOYHM M HEPACTBOPUMBIC
ocHoBanwus. [llenoun, ux cBoiicTBa U cnocoObl momydeHus. HepactBoprumbie
OCHOBAaHMsI, KX CBOMCTBA U CITOCOOBI MofryueHusi. AM¢otrepHocTh. [lonstre 06
aM(OTEpHBIX TUAPOKCUAAX U MOJTYyUCHHUE.

Conn. ®usnueckue U XxapakTepHble XuMudeckue cBoicTBa. [lomyuenue

COJIE.

I'eneTnyeckas cBsI3b MCXKAY KilacCaMHU HCOPIraHNYICCKUX COCIUHECHUM.



IKcnepumenmanvbHoe u3yueHue 8euiecme U s61eHULL:
* O3zHakomJieHHE ¢ 00pa3liaMu OKCHIOB U OMMCAaHUE UX CBOWCTB.
 Ilonyuenue, coOupaHue KUCI0pOaA, U3YUYEHUE Er0 CBOMCTB.
* [lonxyuyenue u cobupanue BOAOPOA.
* BsauMmopencTBue KUCIOT C METaJUIAMHU.
e [IpuroroBieHne pacTBOPOB C ONPEIEICHHOW MacCOBOW JOJEn
PaCTBOPEHHOT'O BEUIECTBA.
* OmnpeneneHre pacTBOPOB KHUCIOT MW IIEJIOYEH C  MOMOILIBIO
WHJUKATOPOB.
* Peakuus HeWTpaIM3aLUK.
* BzaumopeiicTBre pacTBOpa cepHOM KUCIOTHI ¢ okcuioM Meau(1l).
 [lomyyeHue HEpaCTBOPUMBIX OCHOBAHUW U U3yUYECHHUE UX CBOMCTB.
* BrpITeCHEHHE OJHOTO METAJIA APYTUM U3 PACTBOPA COJIU.
* BzauMmopeiicTBHE THIPOKCHIAa IMHKA C pacTBOpPaMH KHUCJIOT U
LIEJI0YEH.
* Pemenue skcrniepuMEHTaNbHBIX 3aAad IO TeMe «OCHOBHBIE KIIACChI
HEOPraHUYECKUX COCTUHECHUIN.
Pewenue 3a0au ¢ ucrnonb30BaHUEM MOHITHI «MaccoBas J10J1s BEIIECTBA
B PacTBOpE»; «MOJSIpHAs KOHIIEHTpauus», C HCIOJIb30BAHHEM KPHUBBIX
pacTBOpUMOCTH. PellleHre pacyeTHhIX 3a7ady IO YpPAaBHEHUSIM XHUMHYECKHUX
peaKlMii pa3HbIX THIIOB U YPOBHEH CII0KHOCTH, B TOM YHCJIE OJUMITAAIHBIX.

Pasnen 3. Ilepmonmueckmii 3axkoH u Ilepmoamueckasi cucrema
xumudeckux jdementoB .M. MenageneeBa. CrTpoeHne aToMOB.
XuMuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PeaAKIIUN

ITepuonuueckuit 3akon .M. MenaeneeBa. Ctpoenue aromoB. CocraB
aTOMHBIX siaep. M3otombl. PalMOakTUBHOCTB. DJIEKTPOHBI. JIEKTPOHHAs
opOuTanb. JHEPreTUYeCcKre YpOBHU U MOAYPOBHHM aToMa: §-, p-, d-OpOUTAIIN.
DOneKTpOHHbIE KOH(UTYypallUK U AJIEKTPOHHO-Tpaduyeckre (popmMysibl aTOMOB.
OU3NYECKU CMBICIT TOPSAKOBOTO HOMEpa, HOMEpa MNEpuoAa U TPYIIIbI
anemeHTa. CTpoeHUe JIEKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX 20 XUMUYECKUX
anemeHToB [lepnonnueckoit cucremel J[.M. MenneneeBa: pacnpenencHue
AJIEKTPOHOB MO JHEPTeTHUYECKUM YPOBHSM, TOJYPOBHSM U OpPOUTAIISM.
Ouznyeckuii cMbica [leproanyeckoro 3akoHa.

3aKOHOMEPHOCTU M3MEHEHHUSI paJinyca aTOMOB XMMHUYECKUX AJIIEMEHTOB,
METAIMYECKUX WU HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM M IEPUOJAM.
N3MeHeHne  KUCIOTHO-OCHOBHBIX  CBOWCTB  COEAMHEHUM  XHUMHUYECKHX
AJIEMEHTOB B MEpUOJAX U TpylIax. XapakKTepUCTHKAa XMMUUYECKOT0 3JIEMEHTa
110 ero noJioxkeHuro B llepunoguueckoi cucreme .M. Menneneena.

3nauenue Ilepuogmyeckoro 3akoHa u llepuoanyeckodl cucTeMbl
XMMHUYECKUX AJIEMEHTOB ISl pa3BUTHs HayKu U npaktuku. /.. Mennenees —
YYEHBIA W IPaKIaHUH.

DIEKTPOOTPUIIATETLHOCTh XUMUYECKUX AJIIEMEHTOB. XUMHUUYECKasl CBSI3b.
Buapel XuMu4eckol CBSI3M: KOBAJEHTHAs TMOJIIPHAs CBS3b, KOBAJIEHTHAs



HETIOJISIpHAS CBSA3h, MOHHAS CBSI3b. MexXaHu3Mbl 00pa30BaHMs KOBAJICHTHOW U
MOHHOU CBA3U.

DONEeKTPOHHBIEC U CTPYKTYPHBIE POpPMYIIbI BenlecTB. KaTHOHBI U aHUOHBI.

Kpucrannnueckue n amop¢Hbie BelecTBa. TUIBI KPUCTAUTHYECKUX PEIIETOK:

MOHHAs, aTOMHAsI, MOJICKYJISIPHASI K UX XapaKTEPUCTUKH.

Crenenb okucienus. OnpeneneHue CTENEHEW OKHUCICHUS aTOMOB B
OMHApHBIX CcOeAUHECHHMSIX. OKHCIUTENFHO-BOCCTAHOBUTEIBHBIC  PEAKIUH.
CocTaBiieHHE YpaBHCHHH OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIX pEaKIUid u
paccTaHOBKA B HUX KOX((DHUIIMEHTOB METOAOM 3JIEKTPOHHOTO OajaHca.

DKcnepumenmanvHoe u3yyeHue geuecma U sA8JNeHUl.

e OzHakomieHue ¢  oOpasuaMuM  METaUIOB W HEMETAJUIOB.
MopnenupoBaHue CTPOEHUS MOJIEKYJd IpU IIOMOILIM PHUCYHKOB,
MOJEJIEH, ANEKTPOHHBIX U CTPYKTYPHBIX (hOpPMYJI.

e OmneITel, WUIIOCTPUPYIOUIUE  OKHMCINUTEIbHO-BOCCTAHOBUTEIBHbIE
peakuuu.

Pewenue pacuemnvix 3a0ay o ¢popMmynam U ypaBHEHHUSIM XUMHUYECKUX
pEaKUMI pa3HbIX TUIIOB U YPOBHEM CI0KHOCTH, B TOM YUCJIE OJTUMITUAHBIX.

9 KJIACC

Paznen 1. BemecTBO 1 XUMHYECKAasi peakiust

IloBTOpeHHE OCHOBHBIX pa3lejaoB Kypca XHMHH 8  Kiacca.
Ilepuoguyeckas cucreMa XMMHUYECKUX DJIEMEHTOB B CBETE IIPEACTABICHUU O
cTpoeHun aroma. CTENneHb OKHUCIEHUsS M BaJeHTHOCTh. [IpencraBneHue o
MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHAYECKUX AIIEMEHTOB  (3JIEKTPOOTPULIATEIBHOCTD,

OKHCIIUTEIIbHOBOCCTAHOBUTEIIBHBIE ~ CBOMCTBA, KHCIOTHO-OCHOBHBIE

CBOMCTBA  OKCHUIOB W FMAPOKCHUJIOB) OT CTPOCHHUS aTOMA.

Bunbl XUMHYECKOW CBSI3U: HOHHAs, KOBaJieHTHas (HemoJisipHasd,
noJiipHasi); OOMEHHBIM M JIOHOPHO-aKLENTOPHBIA MEXaHU3M O0O0pa30BaHUs
KOBAJICHTHOM CBSI3H.

Turbel KpUCTAJUIMYECKUX PELIETOK: aTOMHAas, MOHHAs, METAJUIMYECKas,
MOJIEKYJISIpHasE — M OCOOEHHOCTH HUX CTPOEHHUS. 3aBHCHUMOCTh CBOWCTB
BEILIECTBA OT THUIA KPUCTAJUIMYECKON PENIETKH U BUJA XUMUYECKOU CBSI3H.

OCHOBHBIE 3aKOHOMEpPHOCTH IPOTEKAaHUS XHMHUYECKHX PpPEaKLUH.
DneMEeHThl XUMUYECKONH TEPMOJMHAMUKHN. DHEPreTuKa XUMUYECKUX PEaKLUM.
TernoBoit A HEeKT XUMHUECKON peakinu. JDK30- U IHIOTEPMUIECCKUE PEAKITUH,
TEPMOXUMHUYECKUE YpaBHEHNUA. 3aKOH ['ecca u ero ciencTBusl.

[ToHsTHE O CKOPOCTH XUMUUYECKOUN peakuu. 3aKOH JEUCTBYIOIIUX MacCC.

@akTopsbl, BIMAKOLIME HA CKOPOCTb XMMHMYECKOM pEaKkUHH. ODHEPIus
aktuBauuu. [lonstue o karanuze. epmeHtsl. UIHTHOUTOPBI.



OOpatumple W HeOOpaTHUMble XHMHUYECKHE peaknuu. [loHsTHE 0
XxuMU4YeCcKoM paBHoBecuu, npuHuun Jle Illarense. YcmoBus cmenienus
XUMUYECKOTO paBHOBecHs. DaKkTOPhI, BIUSIONIME HA COCTOSTHUE XUMUUYECKOTO
paBHOBecusa. [IporHo3upoBaHue BO3MOXKHOCTH MPOTEKAHUS XUMHYECKUX
MPEBpAIICHH B PA3JMYHBIX YCIOBHSIX Ha OCHOBE TPEIACTaBICHUH 00
M3YUYECHHBIX JIEMEHTaX XUMUYECKON KHHETUKH U TEPMOJUHAMUKH.

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC peaKuuu. OxuCINTEIIBHO-

BOCCTAHOBUTEJIbHBIE CBOMCTBA XWUMHYECKUX 3JJIEMEHTOB, 3aBUCHUMOCTH OT
CTEIICHU OKHCIEHUsA. DBaxHenmue OKHUCIUTEIM U BOCCTAaHOBUTEIM.
CocraBieHue ypaBHEHHM OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUH C
HCIIOJIb30BAaHUEM METO/A 3JIEKTPOHHOTr0 OanaHca.

DIIEKTPOJIUTHYECKAsE JUCCOMAlM. XUMUYECKUE PEAKIIMU B pACTBOPAX.
Teopus »>IeKTpONUTHUECKONW Auccounuanuu. PacTBopenwe Kak (u3uKo-
XUMUYECKUN TPOIECC. DIEKTPOIUTHI U HEIIEKTPoJInuThl. CHIIbHBIE U ciladbie
DIEKTPOJIUTHI.

Crenenp aucconuanuM, KOHCTaHTa aucconanuu. oHHOE mnpou3BeleHHE
BO/IBL.

Bopopoansii nokasarens. UHAMKATOPBI.
Peakuuyu nOHHOro oOMeHa. YCIOBUS NMPOTEKaHWsI PEAKIMM HOHHOTO
oOMeHa.
I'maponu3 coseni. MoOHHBIE ypaBHEHUS THIPOJIA3a COJEH. Xapakrep
cpenbl
B BOJIHBIX PacTBOpax COJIEH.
IKcnepumenmanbHoe u3yueHue euecme U A6J1eHUl.:
e M3yyeHue 3aBUCUMOCTH CKOPOCTHM XUMHYECKOM pPEAKIUU OT
paznUYHBIX (PaKTOPOB.
* Pemenue DKCIIEPUMEHTAJIBHBIX 3a1a4y o TEME
«OKHCIUTENBHOBOCCTAHOBUTEIIBHBIE PEAKLIUN.
* Peaknuu MoHHOr0 oOMeEHa.
* Pacno3HaBaHHE PaCTBOPOB COJIEN C MTOMOLIBIO MHAUKATOPA.
* Pacro3zHaBaHne = HEOPraHMYECKMX  BEIIECTB  C  MOMOILIBIO
KAUYE€CTBEHHBIX PEAKLINN HA NOHBI.
Pewenue xauecmeennvix 3a0au u pacuemmuvix 3a0a4 pa3aUUHbIX THUIIOB
U YPOBHEHN CJIOKHOCTH, B TOM YHCJIE OJUMIIMANHBIX, IO TeMaM «OCHOBHBIE
3aKOHOMEPHOCTH TMPOTEKAHUS XUMUYECKUX PEAKLMI», «IEKTPOTUTHUYECKAST
qUcconranys. XMMAYECKUE PEAKIIMU B PACTBOPAX).

Pa3nen 2. HemeTa/sIbl M UX COeTUHEHHUS

O6mas xapaktepuctrka HemeTauioB. OCOOEHHOCTH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB, TPOCTHIX BEIIECTB, aJUTOTPOTIHSL.

OO6miast xapakTepucTHKa rajgoreHoB. Du3nueckue M XUMHYECKUE
CBOMCTBA, CHOCOOBI MOJYYEHUS M NPUMEHEHHE XJIOpa M €ro BaKHEUIHX
COEIMHECHUMU.



OOmiasi  xXapakTepUCTHKAa XUMHYECKHX JJIeMEHTOB  VIA-rpymmsbl.
duznueckre W XUMHUYECKHE CBOWCTBA, CIOCOOBI MOIMYYEHUS M MPUMCHCHHUS
CEphl U €€ BAKHEUIINX COCIUHCHUH.

OOmrast  XapakTEepUCTHKA XUMHUYECKUX  OJEMEHTOB  VA-TpyMIibl.
dusznyeckue M XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOJIYYEHUS U MPUMEHEHUE
a30Ta ¥ €ro BaXXHEWIINX COeAUHEHMU. DU3NYSCKHE M XUMHUYECKHUE CBOMCTRBA,
CIOCOOBI MOMYYEHUsT U MpUMEHEeHHE Gpocdopa U ero BaKHEHIITUX COSTMHEHUH.

OOmiasi  xapakTepUCTHKAa XUMHUYECKHX JJIeMEHTOB [V A-rpymmsbl.
duznyueckre U XUMHYECKHE CBOMCTBA, CIIOCOOBI MOJYYECHHS] U MPUMEHEHUE
yriaepoja U ero BaxHenmux coenunenuit. [loustue 06 axcopOium.

dusznyueckre W XUMUYECKHE CBOWMCTBA, CHOCOOBI TOJYyYECHHUS U
IIPUMEHEHUE KPEMHUS U €r0 BaXKHEUIINX COCTUHEHUN.

IKcnepumenmanbHoe u3yueHue euecme U A61eHuUll:

* O3HakoMJIeHHE C 00pa3laMy MPUPOTHBIX XJIOPHUIOB (TATIOTEHUIOB).

* H3y4yeHune CBOWCTB COJISTHOM KHUCIIOTHI.

» KauecTBeHHBIE peaKlUK Ha XJIOPU-, OPOMUI- U UOJIU]I-UOHBI.

* IlonydeHue COJSTHON KUCIIOTHI, U3yYEHUE €€ CBOUCTB.

* HM3ydyeHne XMMUYECKUX CBOMCTB pa30aBICHHONW CEPHOU KUCIIOTHI.

* IlpoBeneHue KadyeCTBEHHBIX peaklMil Ha Cylbpui-, CyibuT- U

CyNb(aT-uoHBI.

* l3yudeHne XMMUYECKUX CBOWCTB COJICH AaMMOHHUS.

» KauecTBeHHas peakius Ha HOH aMMOHUS U ocdaT-uoH.

* llonyuyeHue aMmMuaKa U U3y4E€HHUE €ro CBOKCTB.

* H3yyeHue CBOMCTB A30THOM KUCJIOTBHI.

* AncopO1usi paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM.

* [lonmyuenue, coOupanue, pacrmo3HaBaHWE ¢ HW3YYECHUE CBOWCTB

YIJIEKUCIIOTO rasa.

* Bszaumnuble nmpeBpaiieHust KapOOHATOB U THAPOKAPOOHATOB.

» KauecTBeHHBIE peaKluM Ha KAPOOHAT- ¥ CHIIMKAT-UOHBI.

* [lonyuenue oxcuna yriepona(lV) u uzydeHnue ero cBONCTB.

* PemeHne SKCOEPUMEHTANBHBIX 3amad no Teme «Baxneimmue

HEMETAJIJIbI U UX COCTUHECHUSD.

Pewenue xauecmeennvix 3a0au u pacuemmuvix 3a0a4 pa3aUUHbIX TUIIOB
U YPOBHEU CJIOKHOCTH, B TOM YHUCJIE OJMMIIMAJHBIX, 10 pa3aeny «Hemeramsl
U UX COCIMHEHHUS».

Pa3gena 3. MeTasLiibl M UX COeIUHEHUA

O6mme cBoiictBa MetaywoB. OOmas XapaKTepUCTUKA XUMHUYECKUX
AJIEMEHTOB — METAJUIOB Ha OCHOBAaHMM HX ToyiokeHus B llepmomnueckoi
cucreMe xumuueckux snemeHToB .M. MenneneeBa um CTpoeHHs aTOMOB.
Mertamnel A- U b-rpynm. DAEKTPOXUMUYECKUIN Psiji HANPSXKEHUH METaJUIOB.
OObmue xuMuyeckue cBoicTBa MeTawioB. OOmMe crnocoObl MOyYeHUs
METAIJIOB, METAJLTYpPrus. DJIEKTPOJIN3 PACIIIaBOB U PACTBOPOB COJIEN KaK OAUH



U3 crnocoboB moydeHHs MeTawioB. [loHATHE O KOpPpPO3WU METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CrjiaBbl METAJIJIOB.

Meramnsl A-rpyn. [lenoynbsie MeTamibl U UX BaKHEUIIINE COCTUHEHUS:
du3nuecKrue 1 XMMUYECKHE CBOWCTBA, MOTyYEHUE U PUMEHEHHE.
[IlemoYHO3eMENbHBIE METAIIBI M X BAXXHEHIINE COCAMHCHUS: (PU3HUECKHUE U
XUMUYECKUE CBOMCTBA, MOJIYYEHUE U MPUMEHEHHE. ANIOMUHUN: (PU3HUYECKUE
U XUMUYECKHE CBOWCTBa amtoMuHHSI. AMMOTEpHBIC CBOWCTBA OKCHIA U
TUAPOKCUA ATIOMUHUSL.

Meramibel  b-rpynn.  OOmasi  xapakTepUCTHKa METAUIOB  b-rpymnm
(moOGouYHBIX MOATPYII): MojoxkeHue B [lepuonanueckoil cucteMe XMMUYECKUX
sanemeHToB .M. MenzaeneeBa, 0COOGHHOCTH CTPOCHHS aTOMOB. SIBlieHUE
«IpoBajay 3JIEKTPOHA Ha MPUMEPE CTPOCHMsI aTOMOB Xpoma, MeH, cepedpa.
BasieHTHBIE COCTOSIHUSI aTOMOB d-3JIEMEHTOB, CTEIIEHU OKHUCIIEHHUS aTOMOB B
COCAMHEHUAX. 3aBUCUMOCTh KHCIOTHOOCHOBHBIX CBOMCTB OKCHUIOB H
TUIPOKCUZOB METAJUIOB OT 3HAYEHUSI CTEIIEHUW OKHUCIICHUS DJJIEMEHTA B
coenuHeHun (HA TpUMepe coeAuHEHHM  xpoma). I[lepBoHauanbHBbIC
IIPEICTABJIECHUS O KOMIUIEKCHBIX COCIUHEHUSX.

Menp u cepebpo, HX BaxHEWIIHME CcoOeAUHEHUs: (QU3UUecKue u
XUMUYECKUE CBOICTBA, mMoJiydeHUe u TmipuMeHeHue. lIpencraBneHuss o6
aMMHUaYHBIX KOMILJIEKCAaX cepedpa u Meu.

[IuHK W ero BaXHEUIIME COCTUHEHMS: (PUIMUECKUE U XUMHUUECKHUE
CBOMCTBa, MOJy4Y€HHE M MNpuUMeHeHHe. AM(OTEpHbIE CBOWMCTBA OKCHIA U
TUIPOKCHUAA IUHKA.

XKenezo: cTpoeHue aroma, CTENEHH OKHUCIEHUA, (U3UUYECKUE U
XMMHUYECKUE CBOMCTBA, MOJMy4YeHUE W NpUMEHEHHE. OKCHUIbI, TUIPOKCUIBI U
conu xene3a(ll) u xenesa(Ill), ux cocras, CBOMCTBA U MOTYUYEHHUE.

IJKchepumenmanbHoe u3yueHue 8eujecme U A6J1eHUIL.:

* B3auMoaencTBre METAIIOB ¢ BOJOW, C pACTBOPAMU COJIEM U KUCJIIOT.

* OKpalMBaHue IAMEHU COJIIMU METaJIIOB.

* BzaumoielicTBue TUIPOKCUIOB HATPUS U Kalblus ¢ okcuaom yriaepoaa(lV) u
KUCJIOTAMH.

* lccnenoBanue CBOMCTB KapOOHATOB M THUIAPOKApOOHATOB KaJbIWA, YKECTKOU
BO/IBL.

* UccnenoBanne aMm(pOTEPHBIX CBOMCTB TUAPOKCUIOB ATIOMUHUS U IIUHKA.

e I3yyeHrne mpolecCcoB MOJYYECHUSI THUIPOKCUIOB KEJe3a, MX XUMHUUYECKHX
CBOMCTB.

* JKecTKOCTh BOJIBI 1 METO/IBI €€ YCTPAHEHUSI.

* Perienne 3kcnepuMEHTaNbHBIX 3a7ad 1Mo TeMe «BakHeWlme MeTauibl U UX
COETUHEHUS.

* KauecTBEHHbIE pEAKIMM HA HWOHBl MArHus, KaJbLHs, AJIOMUHHS, LUHKA,
xkenesa(2+), xkeneza(3+), menu(2+), cepedpa(+1).

Pewenue rauecmeennvix 3a0au u pacuemmuvix 3a0ay Pa3TUYHBIX THUIOB H
YPOBHEN CIO0KHOCTH, B TOM YHCJIE OJMMIMAAHBIX, MO pazaeny «MeTtaiuibl U ux
COECTUHEHUSD).

10



Paznen 4. XuMus 4 OKpy:Ka0IIas cpeaa

BaxxHelilme BemiecTBa W Marepuanbl, o0jgacTd uX npumeHeHus. Hosbie
MaTEepUAIIbl U TEXHOJIOTUH. | [pUHIINATIBI «3E€TIEHON XUMUW.

XAMHSL U 300pOBbE. 3HAUCHUE M3YyYa€MbIX XUMHUYECKHUX DJJIEMEHTOB H HX
COEUHEHHM sl PYyHKIIMOHUPOBAHUS OPTaHMU3Ma YEJIOBEKa.

XUMUYECKOE 3arpsi3HEHUE OKpYKaIoIEH Cpelpl. DKOJOTUYECKHE IMPOOJIEMBI,
CBSI3aHHBIE C COCIMHEHMIMU YIIIEPOJIa, a30Ta, CEPhI, TSKENbIX MeTauioB. [IoHATHE O
[TJK. Ponb XUMHH B pELIEHUU YKOJIOTMYECKUX MPOOIIEM.

IJKcnepumenmanvHoe uzyueHue 6eujecme U A6NeHUIL.:

* OnpeneneHne KUCIOTHOCTH TPUPOIHBIX BOJ.

* MonenupoBaHue mpouecca 00pa3oBaHUs KUCIOTHOTO AOXKIS, U3yUYEHHUE €ro
BO3JICMCTBHS HA MAaTEPUAJIBI.

Pazgea 5. IloBTOopeHue u 00001IeHNe 3HAHUIT OCHOBHBIX Pa3lejiOB KYpPCOB
8-9 kiaccos

[lepuoguueckuii 3akoH u Ilepruonnueckas cucTeMa XUMHUYECKUX DJIEMEHTOB B
CBETE MPEJICTABICHUIN O CTPOCHHS aTOMa.

Buapl XuMHYECKOM CBSI3U. 3aBUCUMOCTh CBOMCTB BEIECTBA OT THIIA
KPUCTAJUTMYECKON PENIETKU U BUAA XUMUYECKOU CBA3HU.

Knaccudukanusa xumuueckux peakuuid. [IporHo3npoBaHue BO3MOKXHOCTU
MPOTEKAHUSI XUMHUYECKUX TIPEBpalllecHUd B Pa3JIMUHBIX YCJIOBUSAX Ha OCHOBE
MPECTAaBICHUN XUMUYECKON KUHETUKHU U TEPMOJIUHAMUKH.

XUMHAYECKUE peakuuun B pacTtBopax. I'maponus COJIEH.
OKHCIUTETFHOBOCCTAHOBUTEINIBHBIE PEAKIIUU. DJIEKTPOJIU3.

CBoiicTBa KHUCJOT, OCHOBAaHMH U COJIeM B CBeT€ TMpEJACTaBICHUN 00
ANEKTPOJUTUUECKON JUCCOUALINYI U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.

IJKcnepumenmanbHoe u3yueHue 6eujecme U A61eHUIL.:

O Pemenue sKkcriepMMEHTANBHBIX 3a7a4 Mo TeMe «MeTtaibl, HeMeTaulbl U UX
COETUHEHUS.

Pewenue xauecmeennvix 3a0auy u pacuemHvlx 3a0a4 Pa3IUYHbIX TUIIOB U
YpOBHEHN CI0KHOCTH, B TOM YHCJI€ OJUMITUAIHBIX, TIO U3YYCHHBIM TEMaM.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA KYPCA
BHEYPOUYHOU JESITEJIBHOCTH

Peammszanmst mporpaMMbl  Kypca BHEYPOYHOM — J€ATEIIBHOCTH
HampaBlieHa Ha OO0ecleueHue AOCTIKEHUS OOYYaloIUMUCA JTHYHOCTHBIX,

METaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTAaTOB.
JIMYHOCTHBIE PE3YJIBTATDI:

1) MATPUOTUIECCKOEC BOCIIUTAHHUC:

— MPOSIBICHUE I[EHHOCTHOIO OTHOIIEHUSI K OTEUYECTBEHHOMY
KYJbTYPHOMY, HQyYHOMY Y UCTOPUUYECKOMY HACJICAUIO;

— MOHMMAHHUE 3HAYCHUSI XUMUYECKON HAyKH U TEXHOJOTUM B )KU3HU
COBPEMEHHOT'0 OOIIECTBa, B Pa3BUTHUH YKOHOMUKHU POCCHU M CBOETO PETHOHA;
2) rpa;xaaHcKoe BOCIIUTAHME:

- CTpEMJICHUE K B3aMMOTIOHUMAHUIO U B3aUMOIIOMOIIM B IIPOIIECCE
y4eOHOM U BHEY4YEeOHOMU NEATEeIIbHOCTH;

— TOTOBHOCTh OLICHMBAaTh CBOE MOBEIACHUE M TIOCTYNKH CBOUX
TOBApUIIEH C MO3WIMK HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJIEACTBUAN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TO3HAHMSA:

— MHUPOBO33pPEHYECKHUE MPEICTABICHUS O BEUIECTBE U XUMHUYECKOU
peaKkIuu, COOTBETCTBYIOLIME COBPEMEHHOMY YpPOBHIO PpAa3BUTHUSI HAYKH U
HEOOXOUMBbIE I MIOHUMAHUS CYIIIHOCTH HAyYHOW KapTUHBI MHUPA;

— OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI Pa3BUTHS KAXIOTO
YeJoBeKa, PpOJIM M MeCTa XHMHYECKOW HayKu B CHUCTEME Hay4YHbBIX
MPEJCTAaBICHU O 3aKOHOMEPHOCTSX Pa3BUTUS MPUPOIbI, B3aUMOCBS3AX
YeJI0OBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENION;

4) BoCcIMTAHUE KYJbTYPbI 310POBbSI:

— OCO3HAHHWE IIEHHOCTHU >KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO, YCTAHOBKA Ha 370POBBIN 00pa3 KU3HU;
OCO3HaHME  HEOOXOIMMOCTH  COONIIOJICHHS  TpaBui  0€30MaCHOCTH

pu 00paIleHUU ¢ XUMUYECKUMU BEIIECTBAMH B YUEOHBIX U )KU3HEHHBIX CUTYalIUsIX;

5) TpyaoBoe BocniuTaHue:

— dbopMupoBaHUE IIEHHOCTHOTO OTHOIICHHSI K TPYAOBOW NESITEIbHOCTU
KaK €CTeCTBEHHOW MOTPEOHOCTH HYEJIOBEKA M K HCCIEOBATEIbCKOW JESTEIHHOCTU
KaK BBICOKO BOCTPEOOBaHHOW B COBPEMEHHOM OOIIECTBE;

— pa3BUTHE UHTEpeca K MpodeccusiM, CBSI3aHHBIM C XUMHUEH, B TOM YHCIIC
K mpodeccusiMm HaydHOU Cepbl, 0CO3HAHUE BO3MOKHOCTH CaMOpEATH3AIlUU B ITOU
chepe;

6) 3xoJI0rHYecKoe BOCIIMTAHUE:

— OCO3HAHME HEOOXOJMMOCTH OTHOIICHUS K TPHUPOJAEC KaK HCTOYHUKY
KU3HU Ha 3eMiie, OCHOBE €€ CYIIIeCTBOBAHUS;
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— npuoOpeTeHne OmbiTa IUIAHUPOBAHUS TIOCTYNKOB M OLIEHKH HX
BO3MOYKHBIX ITOCJIEICTBHM JIUIS1 OKPY KAIOILLEH CPEIbI;

— CIOCOOHOCTh MPUMEHSATH 3HAHUS, MOJTy4aeMble MPU MU3YUYEHUU XHUMHUHU,
JUISL peLIEHUs 3a/1a4, CBA3aHHBIX C OKPYXKalOLIEH Cpelo;

— AKTUBHOE HENPUATHE JEHUCTBUM, NPUHOCAIIMX Bpel OKpYKaroleu
cpexne;

— TOTOBHOCTL K Y4aCTHIO B HpaKTquCKOﬁ ACATCIIBHOCTHU AKOJIOTHYECKOM
HaIlpaBJICHHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIe eiicTBUA ba3osbie

Jlo2uyecKkue 0eticCmeust:

— PaCKpBIBATh CMBIC XUMUUYECKHUX MOHSATUHN (BBIACIATHh UX CYIIECTBEHHBIC
MPU3HAKH, YCTAHABJIMBATH B3aUMOCBSI3h C IPYTUMU MTOHATUSIMU);

— aHaJIM3UPOBaTh, CpPaBHUBATh, 0000IIATh, BHIOMPATH OCHOBAHUS IS
KJ1IacCU(UKAIIMUA U CUCTEMATHU3AIlM XUMUUYECKUX BEIECTB U XUMUYECKUX PEAKIIUH;

— yCTaHABJIMBATh  MPUUMHHO-CJICACTBCHHBIC CBSI3U MEXKIY
00bEKTAMH
U3YYCHUS,
CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYKTHBHBIC,  JCAYKTHBHBIC,

M0 aHAJIOTHH);

— npepiaraTb KpUTEpUHM W BBIABIATH OOIIME 3aKOHOMEPHOCTH U
IPOTUBOPEYHS B U3YHAEMBIX MPOLIECCAX U SIBICHUIX;

— JienaTh BBIBOABI M 3aKJIIOUYEHMS; MPUMEHATH B IPOLECCE ITO3HAHUS
NOHATUS (NIPEAMETHBIE U METANpEIMETHbIE), CUMBOJIMUYECKHE (3HAKOBBIE) MOJEINH,
UCIIOJIb3yeMble B XHMHH, MPEe0oOpa3oBbIBaTh  MOJEIbHBIE  MPEICTABICHUS
(XMMHYECKUI 3HAK, XUMUYecKas (opmysia, ypaBHEHHE XMMHUYECKON peakiuu) Mpu
pelieHny y9eOHbIX 3a1a4;

— XapaKTEepU30BaTh H3y4aeMble XHMHUYECKHE BEIIECTBA U XUMUYECKUE
pPEAKLHH C yYETOM MOJIEIBHBIX MPEACTABICHUIA.

bazosbie uccnedosamenvckue oeticmsust:

— MPUMEHSATh METOJbl HAYyYHOTO TO3HAHUS BEIIECTB W SBJICHUM  Ha
HMIUPUIECKOM M TEOPETUIECKOM YPOBHSX B yU€OHOM MO3HABATEILHON U IIPOEKTHO-
UCCIIeIOBATENLCKOMN IeATEeIbHOCTH;

— aHaNMM3UpoBaTh (PaKThl, BBHIIBIATH W (POPMYIHPOBATH MPOOIEMY,
OTIpEeNATh 1eb W 3a7a4M, COOTBETCTBYIOIIME PEIICHUIO0 MPOOJIEMBI; MpesiaraTh
ONMHCATENIbHYI0 WU OOBSICHUTEIBHYIO THIIOTE3Y M OCYIISCTBISTH €€ IMPOBEPKY;
MIPOBOJIUTH M3MEPEHUS HEOOXOIAMMBIX IMapaMETPOB, BBIYHMCIICHHUS, MOJCIUPOBAHHUE,
HAOMIOJIEHUST U OKCIEPUMEHTHI (pealibHble W MBICICHHBIE), CaMOCTOSITEIHHO
IPOTHO3UPOBATh  PE3yNbTaThl, (HOpMynIHpoBaTh OOOOIICHUS W  BBIBOABI  TI0
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pe3yiabTaTaM  TPOBEACHHOTO  OMbBITA, HCCICAOBAHUSA, COCTaBISATH OTYET O
poJieIaHHOM padoTe.

Paboma ¢ ungopmayueii:

— OPUEHTHPOBAThCSI B PAa3MUHBIX  HCTOYHHMKAX  HMHPOpMaAIUU
(Hay4HONOMYJISIpHAsL JTUTEpaTypa XUMHUUYECKOTO COJEp>KaHusl, CIIPABOYHbBIE MOCOOUS,
pecypcbl HTEepHETA);

— aHaJIM3UpOBaTh ~ HMHPOpPMAIMIO U  KPUTHUECKH  OLECHUBAThb €€
JIOCTOBEPHOCTh U HEINPOTUBOPEYMBOCTh, OTOMpPAaTh U HHTEPIPETUPOBATH
uH(OpPMaIINIO, 3HAYUMYIO JUIsl peIIeHus y4eOHOM 3a/1auH;

IPUMEHATh Pa3IMYHbIE METOJbI, HHCTPYMEHTBHI M 3aIllpOChl IIPU IIOUCKE U
0T00pe MH(POPMALIMH UITU TAHHBIX U3 HUCTOYHUKOB C YUETOM IPEIOKEHHON yUEOHON
3aJlayy ¥ 33JJaHHBIX KPUTEPHEB;

— BbIOMpaTh, AHAIU3UPOBATh, CUCTEMATHU3UPOBATh U WHTEPIPETHUPOBATH
MHPOpMAIIMIO pa3IMYHBIX BUIAOB U (OpM MpeacTaBieHUs (CXeMbl, rpadukw,
JarpaMMbl, TaOJIULbI, PUCYHKHU U APyTrHe GOpMBI);

— UCIIOJIb30BaTh HAy4YHbI $3bIK B KauecTBE CpeAcTBa pabOThl €
XUMHUYECKOW nHpOpMAaIIHCH;

— OPUMEHATh 3HAKM W CHUMBOJBI,  (opmyJbl, aOOpeBHATYPBHI,
HOMEHKJIaTypy, HCIOJb30BaTh W NpPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE
CPEICTBA HAIJISITHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

— MPECTABIATh MOJYYCHHBIC PE3YJIbTAThI MO3HABATEIILHON JCSITEIIbHOCTH
B YCTHBIX ¥ TMCbMEHHBIX TEKCTAX;

— nyOJUYHO BBICTYNMATh C TPE3EHTAIMel pe3yJbTaTOB BBIMOJHEHUS
XUMHUUYECKOTO IKCIIEPUMEHTA (UCCIIEI0BATEILCKON TaO0paTOPHOM MM TPaAKTUUECKOM
paboThI, y4eOHOTO MPOEKTA);

— B XOJI¢ auajora u (WiIn) JUCKYCCHH 3a7aBaTh BOIIPOCHI MO 00CYK1aeMOoi
TEME W BBICKa3bIBaTh HJCH, (OPMYJIUPOBATH CBOM TMPEIJIOKECHHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4K;

— IJIAHUPOBATh OPTaHM3AIIMI0 COBMECTHOW pabOTHI, ONPEACNSITh CBOIO
pOJIb, pacTpeesaTh 3aJa4l MEXK Ty YICHAMHU TPYIIIIHI;

— BBITIOJIHATh CBOIO 4YacTh paOOThI, KOOPAMHUPOBATH CBOM JCHCTBUS C
JNEHCTBUSAMH JPYTHX YJICHOB KOMAHJBI, OMPEICIATh KPUTEPUHU IO OIEHKE KadyecTBa
BBITIOJIHEHHON padOThI;

— periaTh BO3HHUKAIOIIME MPOOJIEMbl HA OCHOBE ydueTa OOIIMX MHTEPECOB
U COIJIaCOBaHWS TIO3UIMH, y4acTBOBaTh B OOCYXKIEHWU, OOMEHE MHEHUSIMH,
«MO3TOBOM IITYpPME» B IPYTUX GopMax B3aMMOICHCTBHUS.

PeryasiTuBHbIC YyHUBEpCAJIbHbIC YUeOHbIE 1eliCTBHSA:

— CaMOCTOATENIHO  BBIOMpAaTh CHoco0 pelleHus ydyeOHOM  3amauu
(cpaBHMBATh HECKOJbKO BapHMaHTOB pELICHUs, BbIOMpATh HamOoJiee MOAXOMASIINUNA C
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YU4ETOM CaMOCTOSITEJIbHO BBIJCIIEHHBIX KPUTEPUEB), MIIAHUPOBATH CBOIO paboTy mpu
peleHnn yueOHOM UITH UCCIIe0BATENbCKON 3a/1a4H;

— Ha OCHOBE MOJyYEHHBIX PE3yJIbTaTOB (POPMYyIUPOBATH 000OIIEHUS U
BBIBOJIbI, IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCOB;

— COOTHOCUTh CBOM JICHCTBUSI C IUIAHUPYEMBIMH pe3yJIbTaTaMu,
OCYIIECTBIISITH CAMOKOHTPOJIb JESATEIBHOCTH;

— KOPPEKTHPOBATh CBOIO JESTEIBbHOCTh HAa OCHOBE CaMOaHaau3a U
CaMOOILICHKHU.

NNPEAMETHBIE PE3YJIBTATBI

K koHiy oOydeHus B 8 kJacce NpeaMETHBIE PE3yNbTaTbl U3YYEHHUS Kypca
BHEYPOUHON JEATENbHOCTH «XHMHSI B DSKCIIEPUMEHTaX U 3aJadax» JOJDKHBI
oTpaxaTh C(OOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

— PacCKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHUX IOHATHI: aTOM, MOJIEKYJIA,
XUMHUYECKUI IEMEHT, METAILJI, HEMETAILI, AJUIOTPOIUS, IIPOCTOE BEMIECTBO, CII0KHOE
BEUIECTBO, CMECh (OJHOPOAHAsI U HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTEIJIbHAs
aTOMHAs U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJSpHas Macca,
MaccoBasl JI0JIsI XMMHUYECKOTO 3JEMEHTa B COCIUHEHUH, MOJISIPHBIM 00beM,
OTHOCHUTEJIbHAS IUNIOTHOCTh Ta30B, OKCHJ, KHCIIOTA, OCHOBAaHHUE, COJIb, aM(POTEPHBIN
OKcHJl, aM(OTEpHBIM THAPOKCU], XUMHUYECKasi peakuusi, KJIacCU(PUKAUS peaKiuil:
pEaKLUK COSUHEHUS, PEAKIIUU PA3JI0KEHUS, PEAKIIMK 3aMEUICHUs, peakuu oOMeHa,
9K30- M DJHAOTEPMHYECKHE pPEaKLMH; TEIUIOBOM 3(PQPeKT peakiuuu; [apo aToma,
AJIEKTPOHHBIN CJIOM aToma, aTOMHasg OpOUTallb, PaJlyC aTOMa, XUMUYECKas CBS3b,
NOJISIpHAss U HEMOJsipHas KOBAJIEHTHAsl CBsI3b, MOHHAsl CBsI3b, MOH, KaTUOH, aHUOH,
pacTBOp, MaccoBas J0Jis1 BemlecTBa (IPOLIEHTHAas KOHLEHTpalusi) B PacTBOPE,
MOJISIpHAsE KOHILIEHTpAlKs BEILECTBA B PACTBOPE; JIEKTPOOTPULATENBHOCTD, CTEIEHb
OKHUCJICHUS, OKHCJIMTEIIM W BOCCTAHOBUTENH, OKHCIEHHE M BOCCTaHOBIICHHE,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKLIMU, METO/1 AJIEKTPOHHOIO OanaHca;

— WUIFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKHUX

NOHATUM W NOPUMEHATH 3TH IMOHATUS NPU ONUCAHUU BEUIECTB M HX
IIPEBPALLCHUN;

— UCIIOJIB30BaTh XUMHYECKYIO CHMBOJIMKY [IJII COCTaBlieHUs (HopMyi
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

— OTPENIECNIATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENICHb OKHCJICHUS JJIEMEHTOB B OWHApPHBIX COCAMHECHMSIX, TPUHAICKHOCTh
BEIIIECTB K OIPEACIICHHOMY KJIACCy COCAMHEHHH 1o (hopmyiaM, BUABl XUMHUUYECKOU
CBSI3U (KOBAJICHTHOM M MIOHHOM) B HEOPTraHUUYECKUX COCTUHCHUSX;

— PaCKpBIBATh CMBICJ 3aKOHOB COXPAaHEHUSI MACChI BEIIECTB, MOCTOSIHCTBA
cocraBa, Ilepuomnueckoro 3akona J[.M. MeHneneeBa, aTOMHO-MOJIEKYISIPHOU
TEOpPUH, 3aKOHA ABOTaJpO M €ro CIEACTBUM, MPEICTABICHUN O HAYYHBIX METOJaX
MTO3HAHHS, B TOM YHCJIE OHKCHEPUMEHTAIBHBIX M TEOPETHUUYECKHX METOJax
VCCIIEIOBAHUS BEIIECTB U U3YUYECHUSI XUMUUYECKUX PEAKIIUN;
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— JEMOHCTPUPOBATh MMOHUMAHHUE IMEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB
XMMHUYECKUX JIEMEHTOB OT MX MoJjoxkeHus B Ilepmonuyeckoil cucreMe: ONMCHIBATh
U XapakTepu3oBaTh TabnnuHyro ¢opmy [lepuoaudeckold CHCTEMBI XUMHUYECKHX
AJIEMEHTOB: pa3jiMyaTh IMOHATHUS «IJIaBHasg moAarpynna (A-rpynma)» U «rnoOouyHas
noarpynna (b-rpymnma)», «manble Mepuoab» U «OOJIbIINE MEPUOIBDY, COOTHOCHUTH
0003Ha4YeHHUsA, KOTOpbIE UMetoTes B Tabmuue «llepruoguueckas cuctemMa XMMHUECKUX
anemeHnToB [[.M. MenneneeBa», ¢ YUCIOBBIMU XapAKTEPUCTUKAMUA CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, OOIIee YHCIO 3JIEKTPOHOB U
pacnpeeseHne uX Mo JIEKTPOHHBIM CIO0SM);

— OOBSICHATH CBSI3b IMOJIOKEHHsI dyeMeHTa B [lepuoguueckoit cucreme c
pacnpesesieHueM JJIEKTPOHOB MO JHEPreTUYECKUM YpPOBHSAM, HOAYPOBHSIM U
OopOUTaJISIM aTOMOB TIEPBBIX YETHIPEX NEPUO/IOB;

— KJIACCU(PUIIMPOBATh XUMUYECKUE FIEMEHTBI, HEOPTaHUYECKUE BEILIECTBA,
XUMUYECKHE peakluuu (10 YUCITY U COCTAaBY yYaCTBYIOIIUX B PEAKLIMU BEUIECTB, IO
TeroBoMy b DEKTy);

— XapaKTepH30BaTh (OMUCHIBaTh) (PU3UUECKME U XUMHUYECKHE CBOMCTBA
IPOCTBIX M CJIOKHBIX BEIIECTB: KHCIOpPOJa, BOAOPOAIA, BOJbI, OOLIUE XUMUYECKUE
CBOMCTBA OKCHUJIOB, KUCJIOT, OCHOBAaHUI U COJIEH, TEHETUYECKYIO CBSI3b MEKIY HUMH,
MOATBEPKIask IPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIU;

- OMHUCBHIBATh POJb KHUCIOPOAA, BOJAOPOJAa U BOJALI B NPHUPOIHBIX
mporieccax, B JKHMBBIX OpraHM3Max, WX IPUMCHEHHE B Pa3IMYHBIX OTPACIIIX
MIPOMBIIIJICHHOCTH, BO3MOKHOE MCIIOJIb30BAHUE B COBPEMECHHBIX TEXHOJIOTHSX;

- OOBSCHATH U TTPOTHO3UPOBATH CBOMCTBA BEIICCTB B 3aBUCHMOCTH OT HUX
COCTaBa M CTPOCHHMsI, BO3MOKHOCTH TPOTEKAHHWS XUMHUYECKHX NPEBPAIICHUNA B
Pa3JIMYHBIX YCIIOBHSIX;

- BBEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIIPHYIO W MOJISIDHYIO MAacChl
BEIIIECTB, MOJSIPHYIO MAacCy CMECH, MOJBHYIO JOJIF0 XHMMHYECKOTO JJIEMEHTa B
COCIMHECHUH, MACCOBYIO JIOJIF0 XHMHYECKOTO 3JIEMEHTa 1o (OpMyJie COSTUHEHUS,
HaxXOJUTh TPOCTEUITYI0 (OPMYITy BEIIECTBA MO MAaCCOBBIM WM MOJIBHBIM JOJISIM
AJICMEHTOB, MAacCCOBYIO JIOJIO BEIECTBA B PAcTBOPE, MOJSPHYIO KOHIICHTPAIHIO
BEII[ECTBA B PacCTBOPE, IPOBOUTH PACUETHI IO YPAaBHEHUSAM XUMUICCKOMN peaKIny;

— pemiath pacyeTHbIC 3aJadyd 10 H3y4YaeMbIM TeMaM Kypca XUMUU
pPa3TUYHBIX TUTIOB W YPOBHS CIIOKHOCTHU, B TOM YHCJIE OJIMMITMAJIHBIC, BhIOMpas
aJICKBaTHYI0 (DU3UYECKYI0O MOJENb, C MCIOJb30BAaHUEM 3aKOHOB U (opmyd,
CBSI3BIBAIONTUX (PU3NYECKHUE BEIIMUNHBI,

— MIPUMEHSTH OCHOBHBIE OIIEpaIliid MBICIUTEILHON JIEITSIFHOCTH: aHAJIN3,
CHUHTE3, CpaBHCHHE, OOO0OIICHHE, CHUCTeMaTH3amlus, KIacCHU(pUKAIUs, BBISIBICHUC
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJISI M3yYCHUSI CBOMCTB BEIECTB U XUMHUUYECKHUX
peaKIuii; EeCTECTBEHHO-HAYYHBIC METOJbI IIO3HAHMSA: HAONIOJCHHE, W3MEPCHHE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (peaJIbHbIN U MBICIICHHBIN ) — 1T OCBOSHUS YICOHOTO
CoJlep KaHUS;
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- PaCKpPbIBATh CYHIIHOCTb IIPOOCCCOB OKHCIICHHUA ©W BOCCTAHOBJICHUA,
COCTaBJIATH YPAaBHCHUA IIPOCTLIX OKUCIUTCIIbBHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

(MeToI0M 3JIEKTPOHHOTO OallaHca);

— YCTaHaBJIMBATh CBSI3U MEX]Yy PEaJbHO HAOII0JaeMbIMU XUMHUYECKUMU
SBJICHUSIMU U TPOLECCAMHU, MPOUCXOJALUIMMU B MaKpO- U MUKPOMHUPE, OOBACHATDH
NPUYUHBI MHOTOOOpa3usi BEIECTB, COOTHOCUTh XMMUYECKHUE 3HAHUS CO 3HAHUSIMU
JIPYTUX Y4eOHBIX MPEIMETOB;

— coOmonate mpaBuia Oe3omacHON paboTel B Jaboparopuu  pH
UCIIONb30BAaHUU XUMHUYECKOW TOCYyAbl W O0OpyIOBaHHUS, a TakkKe IpaBuiia
oOpalieHus C BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKUUSMHU BBITOJTHEHHUS
7a00paTOPHBIX OMNBITOB M MPAKTHUYECKHX padOT MO MOJYYEHUIO U COOMpPaHUIO
razoo0pa3HbIX BEHIECTB (BOJAOpPOJa M KHUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C
ONPENEIICHHOW  MAacCOBOM  JIOJIEd  PACTBOPEHHOIO  BEIIECTBA,  PELICHUIO
HKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChl HEOPraHMUYECKHUX
COCIMHCHUI;

— JNEMOHCTPUPOBATh BIIAJIEHUE OCHOBAMH XHWMHUYECKOM TI'PaMOTHOCTH,
BKJIFOYAIOLIEH yMeHue 0e301acHOro oOpalieHus ¢ BEIIeCTBAMM, UCIOJIb3YEMBIMU B
MOBCEIHEBHOM KU3HU, a TAaK)KE€ 3HAHUE NpPaBWJI MOBEICHUS B LEIIX COEpEKEHUs
3JI0POBbSI U OKPYKarOUIEH Cpeibl;

— y4acTBOBaTh B IIPOEKTHO-UCCIIEI0BATENbCKON NEATENBHOCTH
XAMHUYECKON M XMMHKO-3KOJIOTUYECKON HAPAaBICHHOCTH.

K koHmy oOydenms B 9 KJj1acce NMpeaMETHBIC PE3YJIBTaThl M3YYCHHS Kypca
BHEYPOUHOUN JEATENBHOCTH «XHUMHS B OJKCIIEPUMEHTaX U 3aJadax» JdOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTD y 00YUAIOIINXCS YMCHUI:

— pPacKpbhIBaTh CMBICI OCHOBHBIX XHUMHYECKHUX TOHATHA: XUMUYECKHUM
AJIEMEHT, aTOM, MOJIEKYJla, MOH, KaTUOH, aHUOH, 3JIEKTPOOTPUIIATEIHHOCTD, CTEIEHb
OKHUCJICHHS, XUMHUUYECKasi peakiusi, TerioBor »(h(dEKT peaxiuu, MoJib, MOJSIPHBIN
00BEM, PacTBOP; IEKTPOJIUTHI, HEAICKTPOIUTHI, IEKTPOIUTHUECKAS TUCCOIIHAIIMS,
peakiuu MOHHOTO OOMEHa, THAPOJIU3 COJiel, 0OpaTUMbIE U HEOOpaTUMBIE pPEeaKIluu,
OKHUCJTUTEIIbHOBOCCTAHOBUTEIILHBIE  PEAKIIUU,  OKUCIUTENIbh, BOCCTAHOBHTEIIb,
OKHCIICHUE U BOCCTAHOBJIICHWE, DJIEKTPOJIM3, aJUIOTPONHs, aM(OTEpPHOCTD,
XUMUYECKas CBS3b
(koBaJICHTHAs, WOHHAs, METAJUIMYECKas), MEKMOJICKYJIIPHbIC B3aUMOJICHCTBUS
(BomopomHasi CBsI3b, CHJIBI BaH-mep-Baambca), KOMIUIEKCHBIE COCIUHCHUS,
KPUCTAJUTMYECKHUE PEIICTKH, KOPPO3UsS METaUIOB, CIUIABBI, CKOPOCTh XHMHYECKOU
peaknuu,  KaTaJu3, XHMHYECKOEC  paBHOBECHE,  JJICMCHTBHl  XHMHYCCKOU
TEPMOJMHAMHKNA KaK OJHOM W3 TEOPETHYCCKUX OCHOB XHMHH; MPEIACITHHO
nonyctumas koHuentpauus (I1IJ1K);

— WUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX ~XHMHYECKUX

IIOHATUHI

W IPUMCHSATDH 3TU ITOHATHA IIPU OITMCAHUHN BCIICCTB U UX HpeBpameHHﬁ;
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— UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJISI COCTaBJICHUS (HOpPMYJI
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

— ONpENENATh BAJICHTHOCTh M  CTENEHb OKHUCJIEHUA XUMHUYECKHUX
AJIEMEHTOB B COEIMHEHUSAX PA3JIUYHOTO COCTaBa, MPUHAJIEHKHOCTh BEIIECTB K
OTNPEJICTICHHOMY KJIacCy COEAMHEHHH Mo ¢opMyinaM, BHIbl XUMHUYECKOW CBS3U
(koBaJIeHTHasi, MOHHAsl, METAJUIMYECKas)) B HEOPTraHWYECKUX COCIUHEHUSX, 3aps
MOHa IO XUMHYEecKoW ¢dopmyrne, xapakTtep cpeabl B BOJHBIX pacTBOpax
HEOPTraHWYECKUX COCAMHEHWH, TUI KPUCTAJUIMYECKOM pEIIEeTKH KOHKPETHOTO
BEILIECTBA;

— packpeiBath cMmbIci llepmogmueckoro 3akona /.M. MenpeneeBa wu
JEMOHCTPUPOBATh €ro IMOHUMAaHUE: ONHCHIBATH W XapaKTepPU30BATH TAOIMYHYIO
dopmy Ileprogmyeckoil cHUCTEMBl XUMUYECKHX 3JIEMEHTOB; OOBSCHATH CBA3b
IIOJIOKEHMS deMeHTa B [leproamyeckoil cucteMe C pacnpencieHUEM SJIEKTPOHOB
[0 YHEPreTUYECKUM YPOBHSIM, MOJYPOBHIM M OpOUTAIsIM aTOMOB MEPBBIX YETHIPEX
NEPHUOJIOB; BBIAEIATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB 3JIEMEHTOB U
UX COEIUHEHUH (KHUCIOTHO-OCHOBHBIX W  OKHCIUTEJIbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB OKCHJIOB M THAPOKCHJIOB) B TIpelesiax MallbIX IEPUOJIOB U TJIABHBIX
MOJATPYIII C YY€TOM CTPOEHHUS UX aTOMOB;

— PacCKpbIBaTh CMBICI TEOPHH AIEKTPOJIUTHYECKON JUCCOLMALMH, 3aKOHA
I'ecca u ero cieacTBUN, 3aKOHA JEUCTBYIOIIUX MAcC, 3aKOHOMEPHOCTEW M3MEHEHUS
CKOPOCTH XMMHYECKON PEaKIMH, HAIIPABJICHUS CMELIEHUS XUMUYECKOIO paBHOBECHS
B 3aBUCUMOCTH OT Pa3INYHbIX (PaKTOpPOB;

— KJIACCU(PUIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEILIECTBa,
XUMHUYECKHE PeakUny (110 YMCIy U COCTABY YYACTBYIOIIMX B PEAKIIMH BEILIECTB, IIO
TerioBoMy 3G (}eKTy, Mo arperaTHOMy COCTOSIHMIO PEaréHTOB, MO HW3MEHEHUIO
CTENEHEH OKHUCJIEHUS XUMHUYECKHUX DJIIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO
KaTajau3aropa);

— XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEILECTB
pPa3IMYHBIX KJIACCOB HEOPraHMYECKUX COCAMHEHUH, MOATBEPKAas 3TO OIHUCAaHHE
MpUMEpaMHi MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XHUMHUYECKHUX
peaKkuui;

— COCTABJISITH YPABHEHUS: JJIEKTPOIUTHYECKOM JUCCOLMAIIMM KHUCIOT,
IeJI0YEH M COJICH; MOHBIC U COKpAIICHHBIC YPABHEHUS PEaKIMii HOHHOTO OOMEHA;
peakuuii, TMOATBEPKIAIOIIMX CYIIECTBOBAHUE T'E€HETHYECKOM CBA3M  MEXKIY
BEILIECTBAMH PA3JIMYHBIX KIJIACCOB;

— pPacKpbIBaTh CYIIHOCTb IIPOLIECCOB THUAPOIM3a COJIEM IOCPEACTBOM
COCTABJICHMSI KPAaTKUX HMOHHBIX M MOJIEKYJIAPHBIX YpaBHEHHWI peaklMil, CYIIHOCTh
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUI TOCPEACTBOM COCTABIICHHUS
3JIEKTPOHHOTO OajlaHCa 3TUX peaKlui;

— MPEJICKa3bIBATh XapAKTEP CPElbl B BOJHBIX PACTBOPAX COJIEH;

— XapaKkTepu3oBaTh (OMHUCHIBaTh) (U3MUECKHME W XMMUYECKHE CBOMCTBA
MPOCTBIX BEIIECTB (KUCIOPOJ, 030H, rpaduT, anmas, KpeMHUil, a3ot, Gocdop, cepa,
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XJIOp, HATPUM, KaJIMi, MarHUM, KalbIlui, aIIOMUHUH, JKelle30, MeJlb, IIMHK, cepedpo)
U 00pa30BaHHBIX MMM CJIOXKHBIX BEIIECTB, B TOM YHKCIIE MX BOJHBIX PAacTBOPOB
(aMMuak, XJOpPOBOAOPOJ, cepoBonopoi, okcuasl yriaepoma(ll, 1V), kpemuusa(IV),
azota(l, II, I, IV, V), dochopa(lll, V), cepsi(IV, VI), cepuucras, cepnas, a3oTHas,
dbocdopHasi, yroiabHasi, KpeMHHUEBasi KUCIOTHI, OKCUIBI M THIPOKCHUIBI METAJIIOB
IA-ITA-rpynn, amromunust, meau(Il), nunaka, xeneza(ll u II);

— MOSICHATH COCTaB, OTNEIbHBIC CIOCOOBI TIONMYYEHUS ¥ CBOWCTBA
CJIOKHBIX BEILECTB (KUCIOPOJICOJAEpKAIINE KHUCIOTHI XJIOpa, a30TUCTasi, OOpHasi,
YKCyCHasi KUCJIOTHI W WX cond, rajmoreHuasl kpeMuus(IV) u docdopa(lll u V),
NepMaHTaHaT Kajus);

— ONMKCHIBATh POJb BAKHEHIIMX WM3y4aeMbIX BEIICCTB B TPHPOIHBIX
MpoIleccax, X BIMSHHUE Ha KUBBIC OPTaHU3MbI, MPUMEHEHHE B PA3JIMYHBIX OTPACIISIX
SKOHOMHKH, HCIOJL30BaHUE [IJIi CO3/IaHUS COBPEMEHHBIX MATEpUAIOB W
TEXHOJIOTU; TPOBOAUTH PEAKIMH, TOATBEPKIAIOIINE KAaYeCTBEHHBIM COCTaB
Pa3IMYHBIX BEIIECTB, PACMO3HABATH OMNBITHHIM IYTEM COJCPIKAIIUECS B BOJHBIX
pacTBOpax HWOHBI: XJOpUI-, OpoMua-, HMOAUI-, cyibdar-, ¢ocdar-, KapOboHaT-,
CWIMKAT-, CYJIb(GUT-, CyIbPua-, HUTpAT- U HUTPUT-UOHBI, THUIAPOKCHUJI-UOHBI,
KaTHOHBI AMMOHMSI, MarHus, KaJIbIUs, allfOMUHMS, keieza(2+) u kenmeza(3+),
Menu(2+), HuHKa;

— OOBSCHATh U TMPOTHO3UPOBATH CBOMCTBA BAXKHEUIHUX W3Y4aEMbIX
BEIIECTB B 3aBUCHUMOCTH OT HMX COCTaBa M CTPOCHMs, TPUMEHEHHE BEIIECTB B
3aBUCUMOCTH OT MIX CBOMCTB, BO3MOXKHOCTH IMPOTEKAHUS XUMHUECKUX MPEBpaIeHUI
B Pa3IMYHBIX YCIOBHUSIX HA OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XMMHUYECKOU
KMHETHKU ¥ TEPMOJAUHAMUKH;

— BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JOJII0 XUMHYECKOTO »JJIeMEHTa Mo (QopMyse CcoeauHEHuUs,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MOJBHYIO JOJII0 XUMHYECKOIO 3JIEMEHTA B
COCIMHEHUH, MOJSIPHYIO KOHIICHTpAIlMIO BEIIeCTBA B pPacTBOpE, HaXOJUTh
mpocTeninyo (GopMyiTy BEIIECTBAa MO MAaCCOBBIM HIIM MOJIBHBIM JIOJISIM DJIEMEHTOB,
MPOBOJUTH PACUEThl 0 YPAaBHEHUSM XMMHYECKUX PEAKIMA C YY4ETOM HEIOCTaTKa
OJIHOTO W3 PEAareHTOB, MPAKTUYECKOTO BBIXOJA MPOIYKTa, 3HAYEHUS TEIUIOBOTO
s dekra peakiu, onpeaesiTh COCTaB CMECEH;

— pemarh pacyeTHbIC 3aJadyd 10 H3y4YaeMbIM TeMaM Kypca XUMUHU
pPa3TUYHBIX TUITIOB W YPOBHS CJIOKHOCTH, B TOM YHCJIE OJIMMITMAJIHBIC, BHIOWpas
aJICKBaTHYI0 (DU3UYECKYI0O MOJENb, C MCIOJb30BAaHUEM 3aKOHOB u (opmyd,
CBSI3BIBAIONTUX (PU3NYCCKHUE BEIIMUNHBI,

— coOmoaTh mpaBwia Oe3omacHOM paboThl B jabopaTopuu  TpHU
WCIIOJB30BAaHUM XUMHUYECKOM TMOCyIbl M OO0OpYJIOBaHMS, a TaKXe IpaBuUiia
oOpalieHusi C BEIIECTBAMH B COOTBETCTBHU C WHCTPYKIIUSMH BBITOJTHCHUS
Ja00OpAaTOPHBIX OMNBITOB M MPAKTUYECKUX pPadOT MO TMOJYYEHHUIO U COOMpPaHUIO
ra3oo0pa3HbIX BEHIECTB (aMMHMaka W  YIVIGKMCIOrO Ta3a) W PEUICHUIOo
HKCIIEPUMEHTAJIbHBIX 3a/lad [0 TemMaM Kypca, MpeJCTaBIsATh PE3YJbTaThl
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JKCIIEpUMEHTa B ()OpME BBIBOJIOB, JOKA3aTEIbCTB, IPAPUKOB, TAOIMI] U BBISBISATH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

— MPUMEHSTH OCHOBHBIE OTIEPAIIMH MBICIUTEIILHON JAESTEIbHOCTHU (aHAIH3,
CUHTE3, CpaBHEHHUE, 00o00111eH1e, CUCTEMaTHU3AalIMS, BBISIBJICHUE
MPUYUHHOCIIEACTBEHHBIX CBSI3€M) MPU WM3YYEHUU CBOWCTB BEHIECTB U XMMHUYECKHUX
peakiuii, BIaJEeTh ECTECTBEHHO-HAYYHBIMU METOJaMHU TMO3HaHUS (HaOII0ACHHUE,
U3MEPEHUE, MOJACIUPOBAHUE, IKCIICPUMEHT (pEaJIbHBIN 1 MBICIICHHBIN );

— OpPUMEHATh TpaBuja  0e30MacHOro oOparieHus: ¢

BEI[ECTBAMHU, MCIIOJIb3YEMbIMU B MTOBCEIHEBHOM KU3HU, MPAaBUIIa MOBEICHUS B
HEesaX cOepekeHUs 370pOBbsl U OKPYXKAIOIIEH MPUPOIHON Cpeibl, MOHUMAaTh BPE.l
(omacHOCTh) BO3ACHCTBHS HA KUBBIC OPTaHU3MBbI OINPEEICHHBIX BEIIECTB, MOSCHATh
Ha IpUMepax CrocoObl YMEHBIIICHHS U IPEAOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUSI,
3HAYEHUE KUPOB, OCIKOB, YIIIEBOJIOB JUIsl OPraHU3Ma YEJIOBEKa;

— HCII0JIb30BaTh MTOJTyYCHHBIC MpeACTaBICHUS 0 chepax
poeCCUOHAIBHOM  JEATEIbHOCTH, CBS3aHHBIX C HAyKOH W COBPEMEHHBIMU
TEXHOJIOTUSAMH, KaK OCHOBY JJi1 MNpo(EeCCHOHAIBPHOM OpHUEHTAIMU U IS
OCO3HAHHOTO BBIOOpPA XWMHUU KaK MPOQPMIBHOTO MpeaMeTa MTpH MPOAOHKECHUH
o0y4eHHUs Ha YPOBHE CpEIHEro O0IIero 00Opa3oBaHus;

— y4acTBOBATh B MIPOCKTHO-UCCIIEA0BATEIIBCKOM TESATETHPHOCTH
XUMHUYECKON M XMMHKO-IKOJOTHUECKON HAIPaBJICHHOCTH.
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TEMATHUYECKOE IINTAHUPOBAHHUE
8 KIIACC

HanmenoBanue pasjiesioB u
TeM Kypca BHEYPOYHOIl
NeATeIbHOCTH

Ne
n/n

KoanuyecTtBo
4yacoB

HpOFpﬁMMHOG CoaepkaHue

®opma padoThl/XapaKTepUCTHKA
AeSITeIbHOCTH 00y4aI0IIHUXCs

Pa3znen 1. HepBOHa‘laJILHLIe XUMHUYECCKHUE ITOHATHUSHA

1.1 | Xumus — BakHast 00J1acTh 2 Xumus — BAYKHAs 00nacTh | Beinonnenue meopueckux 3a0aHuil, paCKpbIBAIOIINX
€CTECTBO3HAHUSA U €CTECTBO3HAHUSA U  IPAKTHUYECKOH | pOJIb XMMHUH B IIPUPOJIE U )KU3HU YEJIOBEKA, €€ CBA3b
MIPaKTUYECKON JESITEIbHOCTU JeSITeIbHOCTH YEJIOBEKA. C IpyTUMH HAYKaMH.
4eI0BeKa [paBuna Ge3zomacHoro obpamienusi ¢ | [Iposedenue sxcnepumenma:

BCIICCTBAMHA H J1abOPaTOPHBIM */3yuenue u onucaHue (U3HYECKUX CBOMCTB
000pys0BaHIEM. 00pa3IoB HEOPraHMYECKUX BEIICCTB.
Hucrbie BelecTBa M cMecH [lpaBuia paGoTel B 1a0OpaTOPUU W NPHEMBI
oOparieHus ¢ 1ab0paTOpHBIM 000PYAOBAHUEM.
*Paznienenue cmecei

1.2 | BemecTBa U XMMHUYECKHE 5 ATOMBI,  MOJEKYyNbl, XUMHYecKue | BolsiBIeHHEe pasznuuuii Mexnay QU3NYecKUMU U

peakuun AJIEMEHTHI. BemiecTBa MOJIEKYISIPHOTO | XUMHUUYECKUMH SIBIIEHUSMHU.

Y HEMOJIEKYJIIPHOTO CTPOEHUSI.
Xumnueckast popmyna.

OTtHocuTeIbHAsI aTOMHAs Macca.
OTHOCHUTENbHAS MOJEKYJSpHAs Macca.
MaccoBas 10711 XUMHYECKOTO

JJIEMEHTa B coequHeHHH. KormdecTBo
BeriecTBa. MomnsipHas macca. PacueTsr
o dhopmynam XUMHUYECKHUX
coenuHeHU. MonspHas Macca CMecu
BerecTB. MoJbHAs JTOJIST XMMHYECKOTO
AIIEMEHTA B COCTUHEHUH.

XuMu4eckass peakius W €€ MPH3HAKH.
YcnaoBuss  MPOTEKaHHWS ~ XUMHUYECKHX

Pacnio3naBanue pu3NYECKUX U XUMHUECKUX
SIBJICHUU.

Ompenenenne MPU3HAKOB XHUMHYECKUX PEAKIUH,
YCJIOBHH UX MPOTEKAHUS.

PaccranoBka k03 GHUIIMEHTOB B CXeMaX XUMUYECKUX

peaKuui.

[IpoBenenne  BbluMCIeHUH 1O  GopMmynaMm U
YPaBHEHUSM XUMHUYECKHUX PEAKIIUI.

IIposedenue sxcnepumenma:

*Onucanne  (QU3MUECKUX  CBOMCTB  00Opa3loB
HEOPraHMYECKUX  BEUIECTB —  METAUIOB U
HEMETAJIIOB.

'Ha6J’IIOI[eHI/Ie (I)I/I3I/I‘-ICCKI/IX 1 XUMHYECKHX SBJICHUM.
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peakuuii. TUNBI XMMHUYECKUX PEAKIUU.

PacdeTsl Mo XMMHYECKUM YpaBHCHHAM

*HaOmionenne U onucaHue MPU3HAKOB MPOTEKaHUs
XUMHUYECKUX PeaKIUi pa3HbIX TUIIOB.

Pewenue pacuemnvix 3a0au 1O QopMmynaMm H
YpaBHEHUSAM XHMUYECKUX PEAKIHH Pa3IUYHOIrO
YPOBHSI CJIOKHOCTH, B TOM YHCJI€ OJIMMITUATHBIX

o bopmynam XUMHUYECKUX
coenHeHU. MousipHas macca cMecu
BellecTB. MosbHas 1011 XUMUYECKOTO
DJIEMEHTA B COCAMHEHUM.

XuMHUecKasi peakiys U ee MPU3HAKU.
Ycnosus IMPOTCKAHUA XUMHNYCCKHUX
peakuuid. TUnbl XUMHUYECKUX PEAKLUH.
PacueTrs! 110 XUMHYECKHUM YpaBHCHHUAM

IIposedenue sxcnepumenma:

*Onucanne  (U3MYECKUX  CBOMCTB  00paslioB
HEOPraHMYECKUX  BEUIECTB —  METAUIOB U
HEMETaJlJIOB.

'HaGJ’IIOI[CHI/Ie q)HSquCKI/IX 1 XUMHYECKHX SBJICHUMN.

*HaOmnionenne U onucaHue MPU3HAKOB MPOTEKaHUs
XUMHUYECKUX PeaKIUi pa3HbIX TUIIOB.

Pewenue pacuemnvix 3a0au 1o Qopmynam wu
YpaBHEHUSAM XUMHUYECKHX PEaKIUi pPa3IngHOro
YPOBHSI CJIOKHOCTH, B TOM YHCJI€ OJIMMITHATHBIX

Hroro no pasaciny

7

Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB

2.1

Bosnyx.
[TonsiTue o raszax.
Kucnopon. Oxcunbl

4

[IpencraBnenus o raszax. Bosgyx.

3akoH  ABorazgpo. OTHocHTENbHAS
IJIOTHOCTD T'a30B.

Onpenenenue OTHOCHUTENIbHON
MOJIEKYJISIPHOM Macchl Tra3000pa3HOro
BELIECTBA 1o M3BECTHOMN

OTHOCHUTEIIFHOM IIOTHOCTH.
O0BnemMHbBIE OTHOIICHUA ra3oB
IPYU XUMHUYECKUX PEaKIHX.
Kucnopoa. O30H.
TemoBoit apdext
peakuuu

XAMHUYECKOU

IIposeoenue sxcnepumenma:

*O3HaKOMJIEHHE ¢ 00pa3aMy OKCHUIOB U OTIHCAHHE
UX CBOMCTB.

*[lonydyenue, coOupanue KUCIOpoaa, U3y4eHUE Ero
CBOMCTB.

Pewenue pacuemuvlx  3a0ay TO YpaBHEHHSIM

XAMHYECKHX PEAKIIHI U TEPMOXUMHYECKUM

YPaBHEHUSIM Pa3IMYHOTO YPOBHS CIOKHOCTH, B TOM

YHCIIe OJIMMITHATHBIX
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2.2

Bonopon.
[lonsTHe 0 KUCHOTAX U
COJIsIX

Bonopon. CaoiicTBa BOJIOpOAA.
[Tonyyenue U mMpUMEHEHHE BOIOPOJA.
ITousiTHE O KHCIIOTaX M COJISIX

IIposedenue sxcnepumenma:

*[Tomydenue u coOupanue BOAOPOAA.

* B3aumopeiicTBue KUCIOT ¢ METAJIIAMH.

Pewenue pacuemnvix 3a0aqu 10 ypaBHEHUSIM

XHUMHUYCCKUX peaKHHfI, B TOM qucjic
TCPMOXUMHUYCCKUM

23

Bopna. PactBopsl.
ITonsartre 00 OCHOBAHUAX

Boma. Boma kak  pacTBOpUTEINb.
PacTtBopbI. Hacrimennslie u
HCHACHIIIICHHBIC pacTBOPBL.
PactBopuMOCTh  BeliecTB B BOJE.
CriocoObl  BBIpaXEHHUS KOHIICHTPAIUU

pacTBOpOB: MaccoBasi JIOJISt
PAacTBOPEHHOTO BEIECTBA, MOJIIPHAsS
KOHIICHTPALIHSI. XuMudeckue

CBOMCTBA BOJBI.
[TonsiTrie 06 ocHOBaHUSX. IHIUKATOPHI

IIposedenue sxcnepumenma:

O [IpuroroBieHue  pacTBOPOB c
OIIPEIEIICHHON MacCOBOU J10JIeH
pPacTBOPEHHOI'O BEILECTBA.
Pewenue 3a0au ¢ WUCHOIB30BaHUEM TOHATUHN
«MaccoBasi JI0J1s1 BEIIECTBA B PACTBOPE»; «MOJISIpHAs
KOHLCHTpaLug», C HCII0JIb30BaHHUECM KPHBBIX
pacTBOPUMOCTH
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2.4 | OCHOBHBIE KJIACCHI 6 Krnaccudukanus Heoprannueckux | CocraBieHue dbopmyn OKCHJIOB, KHUCJIOT,
HEOPraHWYECKUX COCAMHEHUN COCJIMHEHU. OCHOBAaHMH, COJe€d W WX  Ha3BaHUU MO
Okcuabl.  T'mappokcuapl.  KHUCIOTHI. | MEXTyHApPOIHON HOMEHKIATYPE.
OcHoBaHusl pacTBOpuMbIe (meinoun) u | CocTaBieHUE MOJEKYJISPHBIX YpaBHEHUN pEaKIUH,
HEpPaCTBOPUMBIE. AMoTepHbIe | WILTIOCTPUPYIOIIUX ~ XMMHUYECKHE  CBOMCTBA U
okcuabl M TUApokcuapl.  Coyd. | cHOCOOBI  TMOJIYYeHHS ~ BEIIECTB  M3YYEHHBIX
®dusnyeckue W OOIMMEe XUMHUYECKHE | KIACCOB/TPYMNN, a  TakkKe  IMOATBEPKAAIOIINUX
CBOMCTBAa MEPEUYMCICHHBIX KJIACCOB | FEHETUYECKYIO CBSI3b MEXKIY HUMHU.
HCOPTaHUYCCKUX COCIII/IHCHI/II;'I, nux Hpogedeﬂue IKcnepumenma.
obmue croco0sl MOMYHCHUA, | « Onpenenenre pacTBOPOB KMCIOT M IIENOYeH ¢
npuMmeHeHue. ['eHernueckas  CBS3b IOMOIIIBIO MH/UKATOPOB.
MONIY  KIacCaMit HEOPTAHMHECCKUX | pagymoneiictBue KuCIoT ¢ METaJUIaMH, PEeaKIuil
COCIHHCHHH HeWTpanu3auuu. Peakius HelTpann3anuu.
*B3aumoneiicTBUEe pacTBOpa CEPHOW KHUCIOTHI C
okcuaoM meau(Il).
*[lonydyeHre  HEpPACTBOPUMBIX  OCHOBAaHHMA U
W3y4YECHHUE UX CBOKWCTB.
* BeITeCHEHHE OAHOrO MeTajuia IPyruM M3 pacTBOpa
COJIH.
O B3anmoneiictBre  rUApOKCHIa  IMHKA  C
pacTBOpaMH KUCIIOT U LIETI0YEH.
Pewenue 9IKCNEPUMEHMANbHBIX 3a0ay TIO
TeMe «OCHOBHBIE KJIaCChl HEOPTAHUUECKUX
coeIMHEHUN». Pewenue pacuemHuvlx  3a0ay
o YpaBHEHUSAM XUMHUUYECKHUX PEaKIIUHA
Pa3HBIX TUIOB M YPOBHEH CII0KHOCTH, B TOM YHCIIE
OJIMMITHATHBIX
Hroro no pazneny 18

Paznen 3. [lepnoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3jiemeHToB /.. MenaesieeBa.

CTpOCHI/Ie aToMOB. XMMHYECKas CBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peaKuuu

24



3.1

[lepuonnueckuii  3aKO0H 51
[lepuoanueckas cucreMa
XUMUUYeCcKux sieMmeHtoB J[.U.
Menneneena.

Crpoenue aToma

[lepuoauueckuidi  3aKOH  XMMHYECKHUX
snementoB [[.M. MenaeneeBa u ctpoeHue
aroma. CocTaB aTOMHBIX SIJIEP.

CtpoeHne  3JIGKTPOHHBIX 00os0uek
aToMOB  nepBbIX 20  XMMHYECKHX
saneMentoB Ilepuonuueckoil  cUCTEMBI
XAUMHUYECKHX 3JIEMEHTOB JN.
Meunneneesna.

3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB

aTOMOB paJuyca aTOMOB XHMHUYECKHUX
3JIECMCHTOB, METAJUTHYECKUX u
HEMETAJUTMYECKUX CBOWCTB IO Tpylmam
Y TIEPUOJIaM.

H3MmeHeHne KMCI0THO-OCHOBHEIX CBOMCTB
COCIII/IHGHI/Iﬁ XUMHUYCCKUX DJJICMCHTOB B
nepuofax M rpymmax. XapaKTepUCTHKa
XUMHYECKOTO DJIEMEHTA 110 ero
nonoxeHuto B Ilepuoamueckoil cucreme
J.1. MenneneeBa

MozenupoBanue CTpOEHUE aToma,
DHEPreTUYECKUX YPOBHEW W TIOAYPOBHEH IpH
TTOMOIIIH PUCYHKOB, ANEKTPOHHBIX
KOHQHUrypamuiéi ©U  3JIEKTPOHHOIpaUIECKUX
dbopmyL.

OObsicHeHne  OoOmUX  3aKOHOMEPHOCTEH B

N3MEHEHHHU CBOMCTB XMMHYCCKHUX DJICMEHTOB.
[IporHo3upoBaHne W XapakKTEpUCTUKA CBOWCTB
XUMHYECKNX DJIEMEHTOB M HWX COCOUHCHWH Ha
OCHOBaHMHM 3aKoHOMepHocTer Ilepmoandeckoit
CHCTEMBI XMMHYECKHX 3JIEMEHTOB.

IIposedenue sxcnepumenma.

O OsnakomieHue ¢ oOpa3lamMu METALIOB U
HEMETAJIJIOB.

Hnousuoyanvuvie unu 2pynnogvle npoekmvl HO
meme «llepuonnuecknii 3akoH U [lepuonnueckas
cucTeMa  XMMHYECKMX  dineMeHToB  JI.M.
MenneneeBa. CTpoeHne aToMa»
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3.2

XUMHYeCKas CBA3b. 5

Xumudeckas CBSI3b, ee BUABL. | MozenupoBaHue  CTPOCHHMS ~ MOJIEKYJ  IIpH
OKHCIIUTETbHOBOCCTAHOBUTEIILHBIE MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOMW | [TOMOIINM PHCYHKOB, MOJEIEH, SJICKTPOHHBIX M
peaknuu ¥ HOHHOM CBSI3H. CTPYKTYPHBIX (pOpPMYIL.
OIIEeKTPOHHBIE M CTPYKTYpHbIE (QOpPMYIbI | PaccraHoBKa  KOO(QQUIMEHTOB B CXeMax
BCIICCTB. Karnonst u AHHMOHBI. | OKHCJIMTECIbHO-BOCCTAHOBUTEIIbHBIX peakuuii
Kpucrannuyeckne u aMOp(HBIE | METOZIOM DJIEKTPOHHOrO Oananca. [Iposedenue
BemiecTBa.  THIBI  KPUCTAUIMYCCKHUX | SKCHEPUMEHMA.
PCHICTOK. O OIBITEHI, WILTFOCTPUPYIOILUE
OKHCITUTEITLHO-BOCCTAHOBUTEIbHBIC OKHCJIMTEIbHOBOCCTAHOBUTEIILHBIE PEAKIIHH.
pearinn Pewenue pacuemnvix 3adau 1o QGopMmyinam u
YPaBHEHUSAM XMMHUECKHX DPEAKIMH  pasHbIX
THIIOB M YPOBHEH CIIOKHOCTH, B TOM YHCIIE
OJIMMITHAIHBIX
HWroro 1o pasueny 9
OBIIEE KOJIMYECTBO YACOB 34
1O IMTPOI'PAMME

9 KUIIACC

HaumenoBanue pasaeios
Ne 1 TEM KypCa BHEYPOTHOU | (g yyyect IporpaMMHoe comepsKanme ®dopma padoThI/XapaKTEePHCTHKA JIEATEILHOCTH
o/ AeATeJLHOCTH BO YACOB porp p o0yyaromuxcst

Pa3nen 1. BemecTBO 1 XMMu4ecKkasi peakius
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1.1

IToBTOpenune u
yriyOjieHue 3HaHul o
BELICCTBE

[ToBropenne u  yriuyOjneHue  3HAHUU
OCHOBHBIX pa3lelioB Kypca XuMuUU 8
kiacca. [lepuoamueckuii  3aKoH "
[lepuonnueckass cucreMa  XHMHYECKHUX
anemenToB JI.MI. MenneneeBa. CtpoeHue
BEILECTBA. Xumuueckas CBA3b.
MeKMOJIEKYIISIHbIE B3aUMOAEHCTBUS. THUIIBI
KPUCTAJUIMYECKUX PELIETOK.

OcHOBHBIE KJIaCChl HEOPraHUYECKUX
COeIMHEHUN

Pewenue rauecmeennvix u pacuemmuvix 3a0ay TO
YpaBHEHUSAM XUMHUUYECKHUX PEAKIIUM.

Hnousuoyanvrvle  unu epynnogvle npoeKmol.
[Tepuonnueckuii 3akon [{.M1. MeHneneeBa u pa3BuTHE
COBPEMEHHOM (PU3UKH U XUMHUH

1.2

OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUYECKHUX
peaxkiun

DJIEeMEHTbl XHMHYECKOW TEPMOJAMHAMUKU.
3akon 'ecca.

CKOpOCTh XUMHUYECKOH peakiuu. DakTopsbl,
BIUAIONIME HAa CKOPOCTh XHWMHUYECKOU
peaKkiuu.

[lonsiTHe O XMMHYECKOM pPaBHOBECHUH,
npuHuun Jle [larense.
OKHCIINTEIHLHO-BOCCTAHOBHUTEIILHEIE
peakuuu

OObsicHeHHEe M IPOTHO3UPOBAHME  3aBUCHUMOCTH
CKOPOCTH XHUMHYECKOW pEaKIud OT Pa3IHIHBIX
(hakTOpOoB.

[Tporuo3upoBanue BO3MOKHOCTH POTEKAHUS
XMMUYECKUX peakUuuil B pa3IMyHBIX  YCIOBHSIX.
CocraBnenue ypaBHEHUH OKHCIITUTEIBHO-
BOCCTAHOBUTENIBHBIX pEaKUUil C HCHOJIb30BAHUEM
MeToJla  AJIEKTpOHHOro  OamaHca.  [Iposedenue
9KCHEePUMEHMA.

0 MW3yyeHue 3aBHCUMOCTH CKOPOCTHM XUMHYECKOH|

peakuMu OT paszauuHblx (akropoB. O Pemenne
HKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «OKUCIUTEIbHOA
BOCCTAHOBUTEIIbHBIE peakLUn». Peutenue pacuemHuix
3a0ay Pa3INYHOTO YPOBHS CIOXHOCTH, B TOM UHUCIIE
OJIMMITUATHBIX, IO TeMe «OCHOBHBIE 3aKOHOMEPHOCTH
NPOTEKaHUS XUMUYECKUX PEaKIHii»
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1.3

DNIEKTPOAUTHYECKAS
JUCCOLAALU.
XHUMHUYECKUE PEAKLUU B
pacTBopax

DIIEKTPOAUTHYECKAS JUCCOITHAITHS.
XHMMHYECKHE peakUMM B pacTBOpax.
CunbHble U cradble MeKTponuThl. CTeneHb
JUCCOLMALMY, KOHCTaHTa JUCCOLUALMH.
Nonnoe npoussenenue Boasl. BonopoaHblin
nokaszarenb. Peakuuu HMOHHOTO OOMeEHa.
I'mpponus conen

CocraBneHne ypaBHEHHH JUCCOLMALMM  KUCJOT,
1IEJI0YEN U COJIeH, MOJHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHUU peakIuii HMOHHOTO OOMEHa, KpPaTKUX
HMOHHBIX YPAaBHEHUH PEAKLUN TMAPOIIA3a COJICH.
IIposedenue sxcnepumenma:

* Peakuy HOHHOTO OOMEHA.

*Pacrio3HaBaHue pacTBOPOB COJIEH C TTOMOIIBIO
WHJHAKATOpA.
*PacriozHaBanue

HCOPTaHUYCCKUX BCIICCTB C

HOMOIIBIO0 KAYECTBEHHBIX PEAKIMHA Ha HOHBI. [

Pemienue skcriepuMeHTaIbHBIX 33a4 110 TEME.
Pewenue kauecmeennvix u  pacuemmuvlx  3a0au
Pa3JINYHBIX THIIOB M YPOBHEH CII0)KHOCTH, B TOM YHUCIIE
OJIMMITUAHBIX, IIO TEME
«DNEKTPOIUTHYECKAS
peaxkiuu B pacTBOPax»

mucconuanus.  XUMHUUYECKHUE

Hroro no pazneny

11

Pazgen 2. HemeTa bl M UX COEIUH

CHUHA

2.1

OOmass  xapakTepucTHUKa
XUMHUYECKHX  DJIEMEHTOB
VIIA-rpynnsl. ['agorenst

OO0m1as XxapakTepUCTUKA HEMETAIIOB.
I"ajiorensl. Xj0p U €ro BayKHEUIINE
COEJIMHEHUS

IIposedenue sxcnepumenma:

*O3HaKOMJIEHHE C 00pa3aMH MPUPOIAHBIX XJIOPUIOB
(ramoreHuIoB).

*I3y4yeHue CBOMCTB COJITHOW KUCIIOTHI.

*KauecTBeHHbIE peakIMM Ha XJOPHI-, OpPOMHI- H
oAU 1-UOHHEI.
[TomyyeHue CoISTHON KUCIOTHI, U3y4EHHE €€ CBOMCTB.
Pewenue kauecmeennbix u pacyemnuix 3a0ay
BBICOKOT'O YPOBHSI CJI0KHOCTH U OJMMITUA/IHBIX 110
TeMe «l'amoreHb»
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2.2 | OGmiast xapaKTepUCTUKA OO0mass  xXapakTepUCTHKA  XUMHUYECKUX | [Iposedenue sxcnepumenma:
XUMHYECKHX AJIEMEHTOB sanemMeHtoB VIA-rpynmbel. Cepa u ee *V3ydeHHE XMMHYECKHX CBOICTB  pa30aBICHHOI
VIA-rpynmsl. BOKHEHIINE COCAUHEHUS CEPHOI KUCIIOTBL.
Cepa u ee coenunenus *IIpoBezicHIE KAYECTBEHHBIX PEakiuii Ha Cyinb(uj-,
cynbPUT- U CynbhaT-uOHBI.
Pewenue kauecmeennvix U pacuemmuvlx  3a0a4
Pa3IMYHbIX TUIIOB U YPOBHEH CIIOKHOCTH, B TOM UHUCIIE
OJIMMITUAHBIX, 110 TeMe «Cepa u ee COeAUHEHUSD.
Hnousuoyanvuvie unu epynnogvle npoekmsl O meme
«Cepa u ee COeTMHEHUS»
2.3 | OOmiast xapaKTepuCTHKa Ob6mas XapaKTepUCTHKA dJIEMEHTOB | [Iposedenue skcnepumenma:
XHMHICCKHX SJIEMCHTOB VA-rpynmbl. *I3yyeHne XMMUYECKUX CBOMCTB COJIEH aMMOHMUSI.

VA-rpynnsl. A3or,

dochop n ux
COCTMHCHUS

A3OT 1 ero BaKHEHIIINE COeAMHEHUS.
doctop u ero coeqMHEHH

*KauecTBeHHas pCaKkuyrg Ha NOH aMMOHUA U
dbocharroH.

*[lonyyenne aMMuaka v u3y4eHue ero cBoicrts. [
N3yuenune CBOMCTB a30THOM KHMCIIOTHI.

Pewenue kauecmeennvix u  pacuemmvlx  3a0a4

BBICOKOT'O YpPOBHSI CJOXKHOCTH W OJIMMIIMAJHBIX TIO

TeME «A30T €ro COEJUHEHUS.

Hnousuoyanvuvie unu epynnogvie npoeKmol no meme

«A30T, hocop U UX COeAMHEHUS»
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OO01as xapakTepuCTHKA
XMMHUYECKHX 3JIEMEHTOB
IVA-rpynnel. Yraepon u
KpPEeMHUH, UX
coenuHeHus. bop

OOmias

IVA-rpynmsi.
Yraepon U ero BaXHENIINE COEAUHEHMUS.
Kpemuuii u ero BaxxHenme CoeJMHeHUS

XApPaKTCPUCTHUKA 3JICMCHTOB

IIposedenue sxcnepumenma:

* AnicopOLusi paCTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YIJIEM.
*[Tonyuenue, coOnpanue, pacClio3HaBaHUE U U3YUCHHE
CBOMCTB YTIJIEKHMCIIOTO rasa.
* B3aumHeble npeBpaiieHus KapooHATOB U
rUpoKapOOHATOB.
*KauecTBeHHBIE peakuy Ha KapOoHAT- U
CUJIMKATHOHBI.
*[lonyuyenue okcuaa yriuepona(IV) u usyuenue ero
CBOJWCTB.
Pewenue 9KCNEPUMEHMANIbHBIX 3a0ad IO
TeMe «BakHelIe HeMeTaulbl U UX
coequHeHus». Pewenue KauecmeeHHbIX u
pacyemHulx  3a0ay Pa3IUYHbIX TUIIOB U
YPOBHEH CII0KHOCTH, B TOM YHUCJIE OJMMIINAJHBIX, 110
TeMe «YTIIEepO U KPEMHHUM U UX COCTUHEHUS»

Hroro no pazneny

10

Pazgen 3. MeTa/iIbI M X COeAMHEHUSA

3.1

OO1me cBOMCTBA METAIIIOB

2

OOmiast ~ XapakTepuCTUKAa  XUMHUYECKUX
3JIEMEHTOB — METAJVIOB Ha OCHOBAaHHMHM HX
nonoxxenusa B Ilepuomnueckoit  cucreme
xumuueckux snemeHntoB .M. MenneneeBa
U CTPOEHHUSI aTOMOB.

Mertanns [A- u [IA-rpynm.

AOMUHUM.
Mertasmnel b-rpynmn. Mens u cepedpo.

IIposedenue sxcnepumenma:

0 BzaumoneicTBHE METAJIOB C BOAOH, C pacTBOpaMu
COJIEH U KHUCJIOT.

Pewenue kauecmeennvix u  pacuemuvix  3a0ay
pPa3JIMYHBIX THUIIOB U YPOBHEU CJIOXHOCTH, B TOM
YHhCI€e OJUMIHAAHBIX, MO0 TeMe «OOIue cBoiicTBa
METaJUIOBY.

Hnousuoyanvuvie unu 2pynnogvle npoexmol o meme

«CBoMCTBa METAIIJIOB U UX IMPUMCHCHUCH
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[unk. XKeneso.
Koppo3sus meramios.

CnnaBbl METAJIOB.
OO0mue cnocoObI MOTYYEHUS METAJLIOB.
DIIEeKTPOIn3

3.2

Baxkueiinue Metayuinl
UX COEOUHEHMUS

u

Mertamnel A-rpynmn. [I{enoynsie MeTamwibl U
150:¢ BaXKHEUIIINE COEIINHEHUS.
[IlenoyHo3eMenbHbIE METANIBI, MAarHUN |
MX BOXHEHIINE COCUHECHMUS.

AJTFOMUHHUI U €ro BaKHEUIIINE COCTUHCHUS.
Mertamnst b-rpynn. Mens u cepedpo u ux
BakHeWIMe coeauHeHus. ILluHk u ero
BakHeHIme coeauHeHus. JKeine3o U ero
BaKHEUIIINE COCTMHCHUS

IIposedenue sxcnepumenma

* OKxpainMBaHue TUIAMEHHU COJISIMU METAJUIOB.

*B3anmoielicTBUE TUAPOKCUIOB HATPUS U KaJdbUHUs C
okcupomM  yraepoxa(lV) wm  kucmotamu. a
Uccnenosanue CBOICTB KapOOHATOB 17|
TUAPOKAPOOHATOB KAJIBITHS, )KECTKOH BOJIBI.

*lccnenoBanue amM@pOTEpPHBIX CBOWCTB THUIPOKCUIIOB
ATIOMHUHHUS U IUHKA.

° I/ISY‘ICHI/IC IIpoueccoB IMOJIy4YCHUA
KCIIC3a, X XUMHNYCCKHUX CBOMCTB.
* KecTtkocTh BOABI U METOJbI €€ YCTPAHCHUA.

THAPOKCHJIOB

*KavecTBeHHbIC PEAKIIMM HAa WOHBI MAarHus, KaJbITus,
aTIOMUHMS,  IIMHKa,  kene3a(2+),  xkemeza(3+),
meau(2-+), cepedpa(+1).

Pewenue 9KCNEPUMEHMAIbHBIX 3a0ay TIO

Teme «BakHeire MeTaibl 1 UX

COCTMHCHUS.

Pewenue kauecmeenmvix U  pacuemuvix  3a0au

pa3IMYHBIX THUIOB U YPOBHEH CIOKHOCTH, B TOM YHUCIIE

OJIMMIIMAAHBIX, 10 TeMe «MeTalbl U HUX

COCTMHEHUS.

HnousuoyanvHuvle unu epynnogvle npoexkmuol NO meme

«Baxuelnme MeTayuIbl U UX COCIUHEHUS))

Hroro no pazneny

7

Pa3znea 4. Xumus U oOKpyKawmas cpeaa
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4.1 | BemectBa u Matepuainsl B 2 Baxmueiimne BemectBa W MaTepualbl, [Ipogederue sKkcnepumenma:
KU3HU yenoBeka. OCHOBBI 00JacT UX MPUMEHEHHUSL. « OnpeelieHne KUCIOTHOCTH IPUPOIHBIX BOJL.
HKOJIOTUYECKOU Hogsie MaTepHaibl M TEXHONOTHH. | ,\fonenynoBarHe POLIECC 0GPA3OBAHHS KHCIOTHOTO
rPaMOTHOCTH [TpuHIMIBL «3eneHol XuMun». XUMHS U HOIs, M3yUEHHE ero BOICHCTBIS HA MATEPHABI
, .
370poBbE.  JKONOTHIECKHE  MpoOneME, HnousuoyanvHvle unu 2pynnosvie npoekmuvl no meme
CBASAHHBIC  C  COCAMHCHWAMU  YIIICPONA, |  Beinecrpa 1 MaTepualbl B SKH3HH YeIoBeka. OCHOBBI
a307Ta, CCphI, TAAKCIILIX MCTAILIOB 9KOJIOTHYECKON rpaMOTHOCTH»
Hroro no pazneny 2
Paszngen 5. O0001menne 3HAHNH
5.1 |IloBTopenue u o0o0OIICHHE 4 [ToBTOpenne u  0000mIeHUe  3HaHUH, | [Iposedenue sKkcnepumenma:
3HAaHHWIA OCHOBHBIX Pa3JIeiOB NIOMTY4CHHBIX MPH M3YICHHH KYPCOB XHMHH | [ pornrenyie sKCHepUMEHTATHHBIX 33024 IO TEME
— COB 89 knaccoB
KypCoB XEMuH 8—9 Kuac «MeTanbl, HEMETAJJIbl U UX COCIUHEHUS.
Pewenue xauecmeennvix u  pacyemHvlx  3a0a4
Pa3UYHBIX TUIIOB U YPOBHEH CIIO)KHOCTH, B TOM YHCIIE
OJTMMITUAHBIX, IO U3YYCHHBIM TeMaM
Hroro no pazaeny 4
OBIIEE KOJINYECTBO 34
YACOB 1O NIPOT'PAMME
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Tema kypca JIeKTPOHHbIE
Ne Koimuecr (uudpossbie)
Jlara
n/a BO YaCOB oOpa3oBaTe/ibHbIE
pecypcsl
1. | Xumus — BaxxkHas 00J1acThb 1
€CTECTBO3HAHMS M IIPAKTHYECKOU 07.09.2026 h;t;éé/lr{n -ds00.n/L62D
NEATEILHOCTH YEJIOBEKA o I
2. | IlpaBwia Ge30macHOro OOpaIieHus: ¢ 1
BEIIECTBAMH U J1a0OpaTOPHBIM https://m.edsoo.ru/LSE
o0opymoBaHuEM. 14.09.2026 W4353D
YucThle BelecTBa U CMECH
3. | BemecTtBa 1 XUMHYECKHUE PEAKITUN 1 https://m.edsoo.ru/K3LS
21.09.2026 SMCRY
4. | ATOMBI, MOJEKYNIbl, XUMHUYECKHE 1
DJICMCHTEIL. BemecTa https://m.edsoo.ru/AH3
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO 28.09.2026 D4DNAX
CTPOCHHSI.
5. | Xumunueckas popmyia. 1
OTHOCHTENIbHAS aTOMHAs Macca. https://m.edsoo.ru/1IMO
OTHOCHTEIIbHAS MOJIEKYJISIpHAs] 05.10.2026 BI30OZ5
macca. MaccoBast 0JIs1 XUMHYECKOTO
3JIEMEHTa B COCAUHCHHH.
6. | KomnuecTtBo BemiecTBa. MomnspHas 1 https://m.edsoo.ru/P1ZP
macca 12.10.2026 CIMDX
.| Xumu4
19.10.2026 NL5Y2
ypaBHEHUSAM
8. | Bo3myx. 1 https://m.edsoo.ru/N6D
09.11.2026 VNJKQS5
9. | INonsrue o razax. Kucnopon 1 https://m.edsoo.ru/LUY
16.11.2026 9U3EQE
10. | U3y4eHue CBOMCTB KHIOpOaa 1 https://m.edsoo.ru/P1W
23.11.2026 ARH3AB
11. | Oxcuapl 1 https://m.edsoo.ru/X0ON
30.11.2026 ONRNI1P
12. | Bogopon. 1 https://m.edsoo.ru/VIW
07.12.2026 B6A2RD
13. | U3y4yeHue cBOICTB BoJIOpOIa 1 https://m.edsoo.ru/USN
14.12.2026 Y5UUW?2
14. | Ilonarue o xucaoTax 1 https://m.edsoo.ru/WD3
21.12.2026 92ACWB
15. | Ilonsarue o consax 1 https://m.edsoo.rt/TMW
28.12.2026 NIVC43
16. | Bona. PacTBopbl. 1 https://m.edsoo.ru/SS3
Ilonsatue 06 OCHOBaHUSIX 11.01.2027 WAX33K
17. | CnocoObI BbIpaKeHUsI KOHLIEHTPALIIH 1 https://m.edsoo.ru/MXG
pacTBOPOB: MaccoBas JIOJIst 18.01.2027 0Y304M



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/MXGOY3O4M

PacTBOPEHHOTO BELIECTBA, MOJISIPHAs
KOHICHTpaus.

18. | XuMuyeckue cBOMCTBA BOIBI. 1 https://m.edsoo.ru/7A0
25.01.2027 GFZK4R
19. | ITousatre 00 OCHOBaHUSX. 1 https://m.edsoo.ru/MKH
WNunukaTtopsl 01.02.2027 XPOFH4
20. | OCHOBHBIE KJIACCHl HEOPTaHUYECKUX 1 https://m.edsoo.ru/JIM79
COCIMHEHUI 08.02.2027 35DRY
21. | Oxcunpl. I'mapokcuabl. 1 https://m.edsoo.ru/8JAZ
15.02.2027 9YWS2
22. | Kucnotsl. 1 https://m.edsoo.ru/GD9
22.02.2027 A28ROE
23. | Conn 1 https://m.edsoo.ru/Z2GC
01.03.2027 RN45W
24. | dusznyeckue U 00I1e XUMHUYECKUE 1
CBOICTBaA Kﬂacco;u HEOPraHU4YeCKuX htfps://m.edsoo.ry/S3D1
o 15.03.2027 3JF7V
coeIMHEHU I
25. | I'enetnyeckas CBS3b MEXy KJaccaMy 1 https://m.edsoo.ru/S7TBU
HEOPraHWYECKUX COCAMHEHUN 22.03.2027 OEEYN
26.| Ilepyonnueckuii  3aKOH u 1
[lepuoanueckas cucrema https://m.edsoo.ru/COV3
XHMHYECKHUX DJICMEHTOB J.N. 05.04.2027 CC214
MenneneeBa. CTpoeHue atoMa
27.| 3aKOHOMEPHOCTH M3MEHEHUS 1
BOMCTB aTOMOB paau
)Cm(;/uxlcqecxnxo . yZ?Iel\?gI(;"ll\“/IOOBB https://m.cds00.r/NQM
’ 12.04.2027 WWIRXN
METANIMYECKUX M HEMETaJUIMYECKUX
CBOWCTB I10 TPYIIIIaM | ITePHOJIaM.
28.| U3MeHeHHEe KHMCIOTHO-OCHOBHBIX 1
CBOMCTB COEIMHEHUH XUMHYECKUX htps://m.edsoo.rw/TISY
19.04.2027 NVE&B2
AJIEMEHTOB B MIEPUO/IaX U rPpyIax. E——
29.| XapakTepucTHKa XUMHUYECKOTO 1
9JICMEHTA II0 €T0 IOJOXKCHHUIO B https://m.edsoo.ru/SZD8
Ilepnonnueckoit cucreme JI.M. 26.04.2027 XEOOP
Menaeneena
30. | Xumudeckas CBSI3b, €€ BUIBI 1 https://m.edsoo.ru/FTIZ
14.04.2027 F99WF
31.| MexaHu3MBbI o0Opa3oBaHmUs 1 https://m.edsoo.ru/3SY'1
KOBAJIEHTHOI W MOHHOI CBS3H. 17.05.2027 RIKVI
32.| DneKTpOHHEIE U CTPYKTYPHEIE 1
(bopM 321 o BemeCTBl.:)}I/(I;T}II/IIz)HLI u https://m.eds00.ru/9YV
21.05.2027 R3FUXI
AHHUOHBI.
.| Kpucrammueckue n am HBI 1
» Bé)mgc::: TSI(;ILI f(pH?:T;.)J?JfIlI)/I‘{esKI/IX hitps://m.edsoo.ru/QPS4
' 24.05.2027 6Z5PU
PEIICTOK.
34.| OKUCIIUTEIHLHO-BOCCTAHOBUTEILHEIE 1 https://m.edsoo.ru/4RH7
peakiumn 28.04.2027 M35NF
OBIHIEE KOJIMYECTBO YACOB IO 34

ITPOI'PAMME



https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/4RH7M35NF

9 KUIACC

Tema Kypca DJIeKTPOHHbIE
Ne Koimuecr (uudpossbie)
Jara
n/n BO 4acOB oOpa3oBaTe/ibHbIE
pecypchl
1. | IloBTOpenue u  yriyOJieHue 1 https://m.edsoo.ru/EC
3HAHUN O BEILECTBE 07.09.2026 RKA9OAY
2. | XuMudeckas CBSI3b. Tumsl 1 https://m.edsoo.ru/WT
KPUCTAJUIMYECKUX PEIIETOK. 14.09.2026 O1WRA2Q
3. | OcHOBHBIC KJIaCChI 1 https://m.edsoo.ru/J4X
HEOPraHWYECKUX COCIMHEHUN 21.09.2026 8ZN212
4. | OcHOBHBIC 3aKOHOMEPHOCTH 1 https://m.edsoo.ru/6VL
MPOTEKAHUS XUMUUECKUX PEaKIi 28.09.2026 XCYY7N
5. | DnemMeHThI XUMHUYECKOH 1 https://m.edsoo.1u/648
TepMOJIMHAMUKH. 3aKoH I 'ecca. 05.10.2026 V11026
6. | CKOpOCTh XUMHUYECKON PeaKLUu 1 https://m.edsoo.ru/VN
12.10.2026 2SBON1R
7. E;;I;LTIEE %;ﬁ?;iiii?h{ PaBHOBECHH, ! https://m.edsoo.rw/ET
19.10.2026 D5QTS4G
8. | OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC 1 https://m.edsoo.ru/FEE
peaKuuu 09.11.2026 IZRMBG
9. | DeKTpOTUTHYECKAST TUCCOLIAITHS. 1 https://m.edsoo.ru/9R
16.11.2026 KLZDNUX
10| XuMuyeckue peakiiui B pacTBOPax 1 https://m.edsoo.ru/CW
23.11.2026 VSHCD2M
11| XuMuueckue peakiui B pacTBOPax 1 https://m.edsoo.ru/4BI
30.11.2026 SHO70F
12| O6mas XapaKTEePUCTHKA 1 .
XUMUYECKUX 3neMeHToB  VIIA- https:/m.edsoo.n/CX
07.12.2026 10EU8PO
TPYIIIIBL
13| I'anorenst 1 https://m.edsoo.ru/UL
14.12.2026 RFLCHHI1
14 O0u1ast xapaKTepUCTHKA XUMHYECKUX 1 https://m.edsoo.ru/HSJ
anemeHToB VIA-rpymnisbl. 21.12.2026 E186WN
15| Cepa u ee coeauHeHUs 1 https://m.edsoo.ru/HZ
28.12.2026 AYESF13
1 ast XxapakT
o sreweton VA- 1 hitps:/m.edsoo.ru/U2
11.01.2027 DYEDMYE
TPYIIIBL
17| Obmmas xapakTepuCTHKA 1
XI/II\IEI‘{CCKEX aﬂgMeHTOB VA- 18.01.2027 h}?ég%}; dso0.n/GD
TPYIIIBL. o QISOSWP
18| A30T U ero BayKHeHIIHE 1 https://m.edsoo.ru/DW
COECTUHEHUS 25.01.2027 OM6SUUL
19| ®ocdop u ero coenuHeHuUs 1 https://m.edsoo.ru/OHQ
01.02.2027 HDG6IPA
20.| Obmas xapakTepucTuKa 1 08.02.2027 https://m.edsoo0.ru/30TI
XUMHUYECKUX 3JIeMEHTOB [V A- o 21097



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/3OTIZ109Z
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21.| Yrnepon u KpeMHUH, UX 1 https://m.edsoo.ru/O7ES8
coeguHenus. bop 15.02.2027 DOD7Z
22.| O0ue cBOUCTBA METAILIOB 1 https://m.edsoo.ru/XK1
22.02.2027 GYPCOl
23.| O0ue cBOMCTBA METAILIOB 1 https://m.edso00.ru/G54G
01.03.2027 DQI2D
24| Baxxgelme MeTalIbl U Hux 1 https://m.edsoo.ru/X1B
COCIUHEHUS 15.03.2027 4BPUW?2
25| Metajuiel - A-TpyIi. YHBI 1
MeTULEL pi’ll;( B?;}fggﬁmnz https://m.edsoo.ru/REO
22.03.2027 CDYO0K6
COCUHEHMUS. S
26 ﬁiiﬁgglmeﬂMeﬂb;;le Ba)l\;i;ﬂ;:é 1 https://m.edsoo.ru/O5P
05.04.2027 XGGIBE
COCUHEHMUSI. e
27| AIFOMUHMI U €r0 BayKHEHIIINE 1 https://m.edsoo.ru/NF1
COCTUHEHUS. 12.04.2027 ROKBS8J
28 Meramnet  b-rpynn. Mens u 1 https://m.edsoo.ru/NI5
cepebpo. [unk. XKeneszo. 19.04.2027 KI110J5
29| BemecTBa 1 MaTepHalibl B KU3HU 1 https://m.edsoo.ru/1RT
YeIoBeKa 26.04.2027 UBLAMP
30| OCHOBBI SKOJIOTHYECCKOM 1 https://m.edsoo.ru/ZN7
rpaMOTHOCTH 10.05.2027 GOOQSMX
31} IIpoeKT 1o 3KOI0Tun 1 https://m.edsoo.ru/B8T
17.05.2027 9VTKOP
32| IloBTOpeHne W 00O0OIIEHHE 3HAHUHN 1
OCHOBII{DI)IX paszenos KI}IIIpCOB XUMHUH 8 hitps://m.edsoo.OFT3
21.05.2027 2JMTO
KJ1acca
IloBTOpeHue u HUE 3HaHUKA 1
» OC?-IOI;)PII):IX ;ae.z[eﬁc?lf ?(I}I/I;COBGXI?IMaI/II/I 9 https:/m.eds00.ru/18Q2
24.05.2027 03Y28
KJ1acca —
34| IloBTOpeHne U 00OONICHUE 3HAHUH 1
OCHOBI-II)LIX paszenos III(IprOB XUMUU htps://m.edsoo.y/TMEK
28.06.2027 36TJZG
8-9 knaccoB
OBIHIEE KOIHUYECTBO YACOB IO 34

IHPOI'PAMME
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https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/TMK36TJZG
https://m.edsoo.ru/TMK36TJZG

