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HOACHUTEJIBHAS 3AIIMCKA

OO0was xapakTepucTHKa Kypca

[Iporpamma Kypca BHEYPOUYHOM NEATENBHOCTU «XHUMUs B DKCHEPUMEHTAX U
3aayax» (Janee — mporpaMma) cocTapiieHa st 8—9 Ki1accoB Ha OCHOBE MOJIOKEHU N
U TpeOOBaHUM:

— @enepalibHOTO rOCYJaPCTBEHHOT0 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOTO
oOmiero oOpaszoBaHusi (yTBEpXkKAEH TMpUKa3oM MMUHHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepanuu ot 31 mas 2021 r. Ne 287);

— ®enepanbHOli  00pa3oBaTENbHOM  MpPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpazoBanus (yTBepxaeHa npukazomM Munnpocenienus Poccun ot 18.05.2023 Neo
370; 3apeructpupoBano B Muntocte Poccun 12.07.2023 Ne 74223).

Ilpu  pa3paGoTke  mporpaMMbl  HCHOJb30BAIUCH  CJeayHOLIHE
HOPMATHBHBIE IOKYMEHTBI:

— Vka3 Ilpesuaenta Poccuiickoit @enepanun ot 28.02.2024 1. Ne 145 «O
Crparerum Hay4yHO-TEXHOJIOTHYECKOTO pa3BuTus Poccuiickoit @enepanumny;

— KowMmrmiekcHbIli  TIaH  MEpPONPHATHNA 1O  TOBBIIICHUIO  KayecTBa
MaTEMaTHYECKOTO M €CTECTBEHHO-HAYYHOT0 00pa3zoBanus Ha nepuoa 1o 2030 roga
(yrBepkneH pacrnopsbkeHueM IlpaBurenbctBa Poccuiickoit ®enepanuu ot 19
HOs10ps1 2024 roga Ne 3333-p).

AKTYaJILHOCTH Kypca

AKTYyaJIbHOCTh Kypca BHEYPOUHOU AEATEIbHOCTU «XUMUS B IKCIIEPUMEHTAX U
3a/1a9ax» OOYCJIOBJIEHAa HEOOXOAUMOCTHIO Pa3pa0OTKH CICIHAIBHBIX MPOTPaMM
oOydeHHMs] ¥  BOCHHTAaHHS, CIHOCOOCTBYIOIIMX  TOBBIINICHHIO  KauecTBa
MaTEMaTUYECKOTO M €CTECTBEHHO-HAy4YHOro oOpa3oBaHHs, B TOM YHUCIE
pelycCMaTPHUBAIONIUX YIIIYOJICHHOE U3YYeHUE YIEOHOTO MpeaMeTa « XUMHUSI.

[Ipennaraemsplii KypC BHEYPOYHOM NESATEIBHOCTH JOMOJHSIET U PaCIIUPSET
mporpaMMmy Kypca XUMUU 0a30BOro ypoBHs. Peanmuzammsi mporpaMMbl MMO3BOJUT
BBINTH 3a paMKU H3y4YeHUs XUMHUU Ha 0a30BOM YPOBHE, HCHOIB3yS (POpPMBI,
OTIUYHBIC OT YPOUHBIX, U OOCCIICUYHUTh YIIyOJIEHHOE M3YYCHHE XUMHUHU HAa YPOBHE
OCHOBHOT0 00111eT0 00pa30BaHUsI.

[Iporpamma Kypca mpenycMaTpuBaeT OpraHU3alMi0  pa3sHOOOpa3HOU
NEATENIbHOCTU O0Y4YalOUIUMXCsl, UX AKTUBHOCTh U CaMOCTOSITENIbHOCTh, COYETAET
WHIUBUAYAbHYI0O W TPYNINOBYIO paboTy, TMpeamnojiaraeT MPOEKTHYIO U
UCCJIEI0BATENbCKYIO JEATEIbHOCTD.

B nepByto odepenp mporpamma yaensieT 0co00€ BHUMAaHHE BBIMOJHEHHIO
OoOy4YarolUMHUCS XUMHUYECKOTO SKCIHEPUMEHTa — Jab0OpaTOpPHBIX OMNBITOB U
MPAKTUYECKUX pabOT, YTO MO3BOJUT UM Ha MPAKTUKE HU3YYUTh 3aKOHOMEPHOCTHU



MPOTEKAHUSI XUMUYECKUX MPOIECCOB, Pa3BUTh MPAKTUUYECKUE YMEHHS U HABBIKU
MJIAHUPOBAHUSI, IOJITOTOBKH, IPOBEACHUS, aHATIN3a U UHTEPIIPETAIIMU TTOTYUYEHHBIX
AKCIEPUMEHTAIBHBIX PE3yJbTaTOB, HAYYUTHCS MPUMEHATh TEOPETUUECKHUE 3HAHUS
JUIT OOBSACHEHUST XMMHUYECKHX IIPOIECCOB, MPOUCXOAIIMX B TOM 4YHCIE B
CUTyallusIX >KU3HEHHOro xapaktepa. (OCO3HaHHOE BBIMOJHEHHE XHUMHUYECKUX
AKCTIEPUMEHTAIBHBIX paboT OyAeT CIOoCOOCTBOBATH IMOBBIIICHHIO MOTHUBAIUU K
n3yueHuro xumud. [Iporpammoit npeaycMoTpeHo TakKe pelieHne 00yqdaronuMucs
Kaue€CTBEHHBIX U KOJUYECTBEHHBIX Pa3IMYHbBIX TUIIOB U YPOBHEH CIIOKHOCTH, B TOM
YUCJI€ OJMMITMAIHBIX. BBITTOTHEHWIO XUMHUUYECKOTO JKCIEPUMEHTAa U PEIICHUI0
3aj1a4  00s3aTENBHO JIOKHO TIPEAINIECTBOBATh 3HAKOMCTBO OOYYAIOUIUXCS CO
CBSI3aHHBIMU C HUMU DJIEMEHTAMHU COJISPKaAHUS.

[Iporpamma Kypca BHEYPOUHOH NESITEIBHOCTH «XUMHUSI B SKCIIEPUMEHTAX U
3a/1a4ax» MOXET ObITh BOCTpeOOBaHA OOYyYaOIIUMUCS, KOTOPbIE MOTUBUPOBAHBI K
OCO3HAHHOMY BBIOOpPY Tpodeccuii, CBSI3aHHBIX C TPUMCHEHHUEM XUMHUUYECKUX
3HaHUMU.

Hean 1 3agaun Kypca

enp maHHOW mNporpamMmbl — OOECIEUUTH WHIUBUIAYAIbHBIC MOTPEOHOCTH
oOydaromuxcs B H3YyYEHUH XUMHUM B YCJIOBHUSX, KOrja Y4yeOHBIA TUIaH
o0Opa3oBaTeIbHOM OpraHu3alliy MpeaycMaTpuBaeT U3ydeHHe y4eOHOro mpenMera
«XUMHS» TOJIBKO Ha 0a30BOM YPOBHE.

[Ipennaraemasi ~ mporpamMma  YYUTBIBA€T  ICHUXOJIOTO-TEJaroruyeckue
OCOOEHHOCTH COOTBETCTBYIOIIEH BO3pacTHOM Kareropuu oOydarommxca. Ee
OCBOCHHUE CTIOCOOCTBYET PA3BUTHUIO Y 00YUAIONIUXCSI MHTEpECca K U3YUYEHUIO XUMUU
U chepaMm IeATeTbHOCTH, CBA3AHHBIM C XHMHEH, MOTHMBAallUM K OCO3HAHHOMY
BBIOOPY COOTBETCTBYIOIIETO MPOMUIIS M HAITPABICHHOCTH AaTbHEHIIIEr0 00 ydeHHS.

HN3yuenue kypca HanpaBJjieHO HA opMuUpOBaHMeE:

— CHCTEMbl XMMHUYECKHX 3HAHUM KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOMH
KapTUHBl MHpa, KaK OCHOBBI /JI MOHUMAaHHS XHMHYECKON CTOPOHBI SBJICHUMN
OKPY’KaroIIEro MUpPa, OCBOCHHE SI3bIKA HAYKU;

—  HMHTEIUICKTYyaJbHBIX CIOCOOHOCTEH W  HWHTEpEecOB OOydYarommxcs, Ha
MPOJIOHKEHUE 00yUeHHs Ha YPOBHE CpeIHero obmero oopa3oBaHusl.

B pamkax pemieHMsi OCHOBHBIX 3aa4 MNPOrpaMMbl JOJKHO ObITh
odecne4yeHo:

— mpuoOIeHne OO0yJarIMXCs K CaMOCTOSTEILHON TO03HABATCIILHON M
HCCIIEIOBATEIBCKOM NS TENBHOCTH, K HAYYHBIM METOJaM MO3HAHUS;

— (hopMUpOBaHHE MOTHUBAIIMU U PA3BUTUE CIIOCOOHOCTEN K U3YUYCHUIO XUMUH;

— QopmupoBanre 00mell (QYHKIHOHAIBHOM M €CTECTBEHHO-HAay4YHOU
rPAMOTHOCTH, B TOM 4YHUCJIE YMEHUH OOBICHATb U OLICHUBATh SIBJIICHUS



OKpY)KaloIllero MHUpa, WCIOJB3Yysl 3HAHUS W OMBIT, MOJyYEeHHBIC MPH H3yYCHHH
XUMUH, TIPUMEHSATH UX MPU PEHICHHH TPOOIeM B IOBCETHEBHOM KU3HU U TPYAOBOM
TeSITeNbHOCTH;

— OCO3HAaHHE OOYYaIOMIMMHCS IEHHOCTH XUMHYECKHX 3HAHWA B >KU3HU
YeJI0BEKa, MOBBIIICHUE YPOBHS 3KOJIOTMYECKOW KYJIBTYPBI, HENPUATHE ACHUCTBUU,
NPUHOCSAIIMX BPEJ OKPYKAIOIIEH CPEAE U 3A0POBBIO JIFOJIEH;

— IprOOpeTeHre 00yUYaOIIMMHUCS OIbITa CAMOIO3HAHMS, KIIIOUEBbIX HABBIKOB
(KJTFOUEBBIX KOMITETEHITHH ), HEOOXOAMMBIX JIJISI Pa3TUYHBIX BUOB JI€ATEIHHOCTH.

MecTo Kypca B 00pa3oBaTeJibHOM Npolecce

[Iporpamma kypca «XuMHS B DKCIEPUMEHTax W 3aJadax» paccuMTaHa Ha
peanuzaiuio B TeueHne 68 ydeOHBIX YacOB B paMKax BHEYPOUHOU JIEATEIHHOCTH B
8-9 knaccax (34 gaca B 8 kiacce u 34 yaca B 9 kiacce); JaHHbII Kypc MOXET ObITh
Npe/UIOKEH O0y4aromMMCcs B KauyeCTBE OJIHOTO M3 CYMIECTBYIOIIMX MO BBIOOPY.
[Iporpamma sIBISIETCS COACPXKATEIBbHBIM W METOJWYCCKUM OpPUEHTUPOM IS
COCTaBJICHHS IearoraMu pabovnx Mporpamm.

[IporpamMmma Kypca BHEYPOUHOW NEATEITHHOCTH «XHMHS B DKCIIEPUMEHTAX U
3aja4ax» HampaBieHa Ha JOCTHIKCHHE pPE3yJIbTaTOB, KOTOPHIC MIOMOIHSIIOT |
yrayonstor chopMyMpoBaHHBIE B (denepanbHOM paboueld mporpamMme 10
yueOHOMy npeameTy «Xumus» (0a30BbI ypOBEHb) TPEOOBaHUS K IPEIMETHBIM
pe3yabTaTam.

@opMBbl  1€ATENBHOCTH OOYyYaIOUIMXCs NPeAyCMaTpUBAIOT aKTUBHOCTh U
CaMOCTOSITETIBHOCTh, COYETAIOT HWHIAUBUAYAJIbHYIO U TPYNIOBYK pabOTHI.
CTpyKTypUpOoBaHHE TEMaTHYECKOIrO IUIAHMPOBAHUS B MPOTPAMME COOTBETCTBYET
HOPSAAKY U3YUYEHHsI pa3/ieJioB U TEM XMMHUU Ha 6a30BOM YpOBHE B OCHOBHOI! ILIKOJIE
u oOecreynBaeT TEM CaMbIM IIPEEMCTBEHHOCTb YPOUYHOM M BHEYpPOUHOMU
JEsITeIbHOCTH.

[IpennoxeHHbIE 3JIEMEHTHI COAEPIKAHUS U BUJIBI ACSITEILHOCTH 00YyYaroIUXCs
MOTYT OBITb KOHKPETH3UPOBAaHbl C YYE€TOM HWHAMBHUIYAJIbHBIX 3allpOCOB
oOyuatoumuxcs. PacmmpeHue coaepkaHus M BUAOB JIEATEIBHOCTH CBS3aHO C
BO3MOKHOCTBIO BBIOOpA IIE1aroroM pa3InyHbIX BAPHAHTOB Y4€OHO-METOANUECKOTO
o0ecniedyeHusi Kypca, a TaKkKe C CYIECTBYIOIIMMU YCIOBUSAMH IIKOJBHOM
nH(OPMAITMOHHO-00pa30BaTEIBHON CPEIbI.

Jlis 3HaKOMCTBa 00ydYarommxcsi ¢ mpodeccusiMu, CBSI3aHHBIMU C XHUMHEH U
XUMHAYECKOM HAayKOM, M TOBBIIICHHS MX MOTHUBALMU K H3YyUYEHUIO XUMHH
PEKOMEHJIyeTCS BKIIOYUTh B TPOTpaMMy SKCKYPCHH B PErMOHAJIbHBIE MY3€H,
npennpustus, By3bl. ColepiKaTeNbHBIE 3JEMEHTHl MPOrPaMMBbI  MO3BOJISIOT
OpPraHM30BaTh Ha HMX OCHOBE MPAKTHYECKYI0 M TOMCKOBO-HCCIEAOBATEIBCKYIO
AeSITeNbHOCTD, PE3YIbTaThl KOTOPOH MOTYT OBITh MCIIOJIb30BAaHbI NMPU PeaTH3aIiH



oOydJarolmuUMHUCs ~ UHAUBUIYATbHBIX  IPOEKTOB. TeMbl MPOEKTOB  TaKkKe
PEKOMEHI0BaHO BHIOUPATH C YYETOM PETHOHAILHON CIIEIM(UKHU.



COIAEPXKXAHMUME KYPCA BHEYPOUYHOMU JAEATEJBHOCTHA
«3aHuMaTe/IbHAA XUMHUA»

5 KUIIACC

Paznea 1. IlepBoHavyajibHbIe XUMHYECKUE OHATHSA

XuMusi — BaxkHas 00J1aCTh €CTECTBO3HAHUS M MPAKTUYECKOW JEATEIbHOCTU
yenoBeka. lIpenmer xumuun. Posib XMMHHM B JKM3HU 4eJlOBEKA. XUMHS B CUCTEME
Hayk. Tema wu BemectBa. DU3NYECKME U XUMHYECKHME CBOMCTBA BEIIECTB.
ArperaTHble cOCTOAHUSI BemlecTB. [[OHATHE O TEOPETUUECKUX U IMIHUPUUYECKUX
METO/1ax MO3HaHUs B €CTECTBEHHBIX Haykax. [IpeacTaBieHus 0 HAy4yHOM MO3HAHUU
Ha SMIUPUYECKOM YPOBHE. SI3BIK XUMHUMU.

[TonsiTue o meromax paboThl ¢ XMMUYECKUMHU BemectBamu. O6opyaoBaHue
IIKOJILHOM XuMHueckoil mnaboparopuu. IlpaBuna Oe3omacHoro oOpalieHusi c
BEIIECTBAMU U J1aOOPaTOPHBIM 000PYTOBAHHEM.

Uucteie BemectBa M cMmecu. Crocobbl pasnpeneHus cMmeceil. OdncTka
BEIIECTB.ATOMBI M MOJICKYJIbl. XHUMHUYECKUE 31eMeHThl. IIpocThie U CIIOXKHBIE
BelllecTBa. MeTasibl 1 HEMETaIbI.

6 KIIACC

Xumuueckast ¢opmyna. OTHOcuTenbHass aTomMHasi macca. OTHOCHUTENIbHas
MOJIEKYJIsIpHass Macca. MaccoBast 10 XMMHUYECKOTO 3JIEMEHTAa B COCIMHEHUMU.
Haxoxxnenue npocreiiieil popMyIibl BEIECTBA 10 MACCOBBIM JIOJSIM AJIEMEHTOB.

KomnuectBo BemectBa. Moabs. MonspHas macca. Pacuetsl mo dopmynam
XUMHUYECKUX COCIUMHECHUH. MorsgpHas macca cMmecH BemecTB. MoibHas H0JIs
XUMHUYECKOTO JJEMEHTa B coeJauHeHWU. HaxokneHwe mnpocTeimieit ¢Gpopmyibl
BEILECTBA [0 MOJIBHBIM JOJIIM 3JIEMEHTOB. XMMUYECKasl PEAKUUs U €€ MPU3HAKU.
VYcinoBus NPOTEKaHUS XUMUYECKHMX peakuuid. XUMHYECKHE YpaBHEHUs. THIIbI
XUMHUYECKHX peakuuil. PacueTsl N0 XUMUYECKUM YPABHEHHUSIM.

IKcnepumenmanvHoe usyueHue euecms U A6IeHUI.

— W3yyenue m omucanume (PuU3MYECKUX CBOWCTB OOpPA3IOB HEOPTAHUUYECKHUX
BEILIECTB.

— IlpaBuia paboThl B 1a0OpaTOpHH U MPUEMBbI OOpAIICHHs C JTa0OpaTOPHBIM
000pyTI0BaHHEM.

— Paznenenue cmecen.

— Omnucanne (U3NYECKUX CBOWCTB 00pa3lOB HEOPraHMYECKHUX BEIIECTB —
METAJUIOB U HEMETAJIIOB.

— Habnronenue pu3nyeckux 1 XUMHUICCKUX SIBIICHUH.

— HabGnroneHue u onuvcaHue MPU3HAKOB MPOTEKAHUS XUMUUYECKUX PEAKIUM
Pa3HbIX TUIIOB.



Pemiennie pacueTHbIX 3aiad 1Mo ¢GopMmyliaM M YPaBHEHHUSIM XHUMHUYECKHUX
pEeaKUUil pa3IMYHOrO YPOBHS CIIOKHOCTH, B TOM YUCJIE OJTMMIINA/HbIX.

7 KIIACC

Paszpnen 2. BakHeiume npeacTaBuTe M HEOPraHUYeCKUX BellecTB

Boznyx — cmech razoB. CocraB Bo3ayxa. 3akoH ABoraapo. MossipHblii 00beM
razoB. OTHOCUTENbHAs IUIOTHOCTh Tra30B. OmpeaeneHue OTHOCHUTEIbHOU
MOJIEKYJISIPHOM Macchl Ta3000pa3HOr0 BEHIECTBA MO W3BECTHOM OTHOCUTEIHHOM
I0THOCTH. OOBbEMHBIE OTHOLIECHHUS Ta30B IIPU XUMUYECKUX PEaKIUsX.

Kucnopoa. Oxkcuzasl. Ilpumenenune kwuciopoga. CrnocoObl TOJNy4YeHUs
KHUCIIOPO/Jia B JIaOopaTopuu U npombliuieHHocTU. [TonsaTue o katanuzarope. O30H —
aJUIOTpOIHAs MOAUDUKAIIUS KUCTOPO/IA.

TennoBoit 3PheKT XUMUYECKOW peakIuu, TEPMOXMMHUYECKUE YpaBHEHHUS,
9K30- U SHJOTEPMHUYECKUE PEAKIIUU.

Bonopon. Haxoxnenue Bomopoaa B mpupoje, GU3HYECKUEe U XUMHUCCKHUE
CBOMCTBa, MpUMEHEHHUE, CIIOCOOBI MmoayueHus. [IoHsATHE 0 KHCIIOTaxX U COJISIX.

Bona. ®uszuueckue cBoilcTBa Bonbl. Bojga kak pacTtBopuTeib. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
CriocoObl BBIpaK€HUSI KOHIIEHTPAIIMM PACTBOPOB: MAaccoOBasi J0Jsi pACTBOPEHHOTO
BEILECTBA, MOJSpHAas KOHUEHTpauus. Poiap pacTBOpoB B HpHUPOAE W B KU3HU
YeJI0BeKa.

Xumuueckue cBoWcTtBa Bozbl. [loHste 00 ocHoBanusax. Ilonarue 006
uHauKatopax. KpyroBopor BoIbl B HOpUpOAE. 3arpsA3HEHUE NPUPOIHBIX BOJI.
Oxpana u ouncTtka npupoaHeix Boa.Kmaccudukanus  HeEOpraHUYECKUX
coenunennii. Oxcuapl. Kiaccudukanus okcumoB: coneodpasytoniue (OCHOBHEIE,
KHUCIIOTHBIE, aM(OTEepHBIE) U HECOJICO0pa3yIOIIHE.

DU3NYECKUE W XapaKTEPHbIE XUMHYECKHE CBOMCTBAa OKCHAOB. [lomydenue
OKCHJIOB.

[TonATHE O TUAPOKCUAAX — OCHOBAHUAX U KUCIOPOACOAEPXKAIIUX KHCIOTaX.
Kucnorsl. ®Ousznyeckne M XHUMHYECKHUE CBOMCTBA KHUCIOT. [lonmydeHune KHCIOT.
Kucnote! B ipupoae, npuMeHEHUE BAXKHENUIIINX KUCIIOT.

OcunoBanusi. Knaccudukanuss OCHOBaHH: IMEJIOYM U HEPACTBOPUMBIE
ocHoBanus. lllemoun, WX cBOWCTBa W CmOCOOBI momydeHus. HepacTtBopumbie
OCHOBaHHUS, UX CBOMCTBA U CIIOCOOBI MOTYICHUSI.

AmpotepHOoCcTh. [ToHsATHE 00 aMPOTEPHBIX THAPOKCUAAX U TIOTYUCHHE.

Conu. ®usnyeckue U XapakTepHble XUMHYeCcKue cBoicTBa. [lonyuenue coneil.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMHU HEOPTAHUYECKUX COCMHEHUMU.

8 KIIACC

IKcnepumenmanvHoe usyueHue ewecms U AGIEeHUN.



— O3HakoMJIeHHE ¢ 00pa3llaMu OKCUJIOB U ONTMCAHHUE UX CBOMCTB.

— [Honyuenue, cobupanue KUCIOpPOaa, U3y4eHUE €ro CBOMCTB.

— [Honyuenue u coOupaHue Bo10poa.

— B3aumopenicTBue KUCIOT ¢ METa/NIaMU

— IlpuroroBineHue pacTBOPOB €  OIPEHEICHHOM MacCOBOM  JOJIEH
PacTBOPEHHOT'O BELIECTBA.

— Onpenenenre pacTBOPOB KUCIIOT U IIEIOYEH C TOMOIIBIO MHIMKATOPOB.

— B3auMogencTBre KUCIOT ¢ METaJUIAMU, peaklui HenTpanu3auuu. Peakuus
HEUTpAJIU3aLIUH.

— B3aumoperictBue pactBopa cepHoit KuciaoTsl ¢ okcuaom meau(Il).

— [Tony4yeHne HEPaCTBOPUMBIX OCHOBAHHUM U M3y4YEHUE UX CBOMCTB.

— BeITecHEHME OAHOTO MeTasia APYTruM U3 pacTBOpa COH.

— B3aumopelicTBre ruipoKkCua IMHKA C pACTBOPAMH KUCIIOT U IIEJI0YECH.

— Pemenne »skcnepuMeHTaNbHBIX 3a7ad 1O TeMe «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCTUHEHU.

Pemienue 3amad ¢ MCMONB30BAaHUEM IMOHSITUN «MaccoBasi J10Jid BEIIECTBA B
pacTBope»;  «MOJIApHAasi ~ KOHIIEHTpalMs», C  MCIOJIb30BAHUEM  KPUBBIX
pacTBOpUMOCTH. PelieHne pacyeTHbIX 3a7a4 110 YPaBHEHUAM XUMHUUYECKUX PEAKIUN
Pa3HBIX TUIIOB U YPOBHEMN CII0KHOCTH, B TOM YHCJIE OJIUMIIHAIHBIX.

Paznen 3. Ilepmoauveckmii 3axkoH u Ilepmogmueckass cucrema
xumuueckux 3jgemeHToB .. Menaeseena.

CrpoeHue aToMoB. XUMHUYECKasl CBSI3b. OKUCIUTEIBHO- BOCCTAHOBUTEIIBHbBIE
peakiuu

[Tepuonnueckuit 3axkon J[.MI. MenneneeBa. Ctpoenne aromoB. CocTaB
aTOMHBIX sniep. M3oTomnbl. PannoakTuBHOCTh. DNEKTPOHBI. DIEKTPOHHAS OpOUTAT.
DHepreTuyecKkre YpoBHU U MOAYPOBHHU aToma: S-, p-, d-opOuTain. DIEKTPOHHBIE
KOH(UTypalluu ¥ DJIEKTPOHHO-Tpaduueckue ¢opMynbl atoMoB. Duzmdeckuid
CMBICJI TIOPSIAKOBOIO HOMEpPA, HOMEpa Iepuoia U rpynnsl 3nemeHTa. CTpoeHue
ANEKTPOHHBIX  O000JIOYEK aTOMOB NEepBbIX 20 XUMHUYECKUX DIIEMEHTOB
[Tepuonnueckoit cucremsl [[.M. MeHneneeBa: pacnpeneseHue >JICKTPOHOB MO
HHEPreTUYECKUM YPOBHSIM, TOAYPOBHAM U OpOuTAIIM. DU3NYECKUN CMBICI
[Tepuonnueckoro 3akoHa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAIUNIMYECKUX CBOMCTB M0 rpynnam u nepuoaam. Msmenenue
KHCJIIOTHO-OCHOBHBIX CBOWCTB COCIMHEHUN XMMHUYECKHUX AJIIEMEHTOB B MEPUOAAX U
rpymnmnax. XapakTepUCTUKa XUMHUUYECKOTO JJIEMEHTa 10 €ro TMOJOXKEHUI0 B
ITepuonnueckou cucreme .M. Menneneena.



3nauenue [lepnoanyeckoro 3akoHa u [lepnoanveckoi CHCTEMbI XUMUYECKHAX
JJIEMEHTOB I pa3BuUTUsA Haykd U Ipaktuku. .M. MenneneeB — ydeHbl U
rpakJaHUH.

DIIEKTPOOTPULATEIIBHOCTh XUMHUYECKUX DSJIEMEHTOB. XUMHYECKasi CBA3b.
Buapl XuMu4eckoil CBsI3M: KOBaJIECHTHAS MOJISIPHAs CBSI3b, KOBAJICHTHAS HEMOJISIpHAS
CBSI3b, UOHHAsI CBA3b. MeXaHU3Mbl 00pa30BaHUs KOBAJECHTHOW U MOHHOU CBSI3H.
DNEeKTPOHHBIE U CTPYKTYpHBIE (OpMYJIbI BellecTB. KaTHOHBI M1 aHUOHBI.

Kpucrannuueckue u amopdHbie BemecTBa. TUIBI KPUCTANIMYECKUX PEHIETOK:
WOHHAsl, aTOMHAs1, MOJIEKYJIIPHAS U UX XapaKTEPUCTUKHU.

Crenens okucienus. OnpeneneHne CTeneHe OKUCISHNUsI aTOMOB B OMHAPHBIX
coequHeHusAX. OKHUCIUTEIBLHO-BOCCTAHOBUTENbHBIE  peakiuu. (CocTaBlieHUE
YPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM M pPAaCCTAaHOBKA B HUX
K03 (HUIIMEHTOB METOAOM 3JIEKTPOHHOIO OanaHca.

JKCNepUMEHTAJIbHOE U3YyYeHUE BelleCTB U SIBJICHHUIA:

— O3HakomiieHHe ¢ oOpasllaMH METaUIOB U HeMeTaioB. MojenupoBaHue
CTPOCHUS MOJIEKYJ TIpU TMOMOIIM PUCYHKOB, MOJIEJICH, JJIEKTPOHHBIX U
CTPYKTYPHBIX (hOPMYIL.

— OnBITHL, WUTFOCTPUPYIOIINE OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIINU.
Pemenue pacueTHsIX 3a1a4 mo GopmysiamM M YpaBHEHUSM XMUMHYECKUX PEaKIUi
Pa3HbIX TUIIOB U YPOBHEM CII0KHOCTH, B TOM YUCJIE OJIUMITUAHBIX.

9 KITIACC

Paznen 1. BemecTBO M XUMH4YECKAsl peaKIus

[ToBTOpEHNE OCHOBHBIX pa3lenoB Kypca 8 kinacca. [lepmoanueckas cucrema
XUMUYECKUX 3JIEMEHTOB B CBETE MPEACTaBICHHN O cTpoeHun atoma. CreneHb
OKHUCJICHUSI M BAJIEHTHOCTh. lIpencraBieHue O MNEPUOJMYECKOW 3aBUCHUMOCTHU
CBOMCTB XUMHUYECKUX DJIEMEHTOB (3JIEKTPOOTPULATEIBHOCTh, OKHUCIUTEIbHO-
BOCCTAHOBHUTEJIBHBIE CBOMCTBA, KHCIOTHO- OCHOBHBIE CBOWCTBA OKCUIOB H
TUAPOKCUAOB) OT CTPOCHUS aTOMa.

Bunabl xuMuueckoil CBSI3U: MOHHAsl, KOBaJIEHTHasl (HEMOJspHAsi, MOJSpHAas);
OOMEHHBIN U JIOHOPHO-aKIENITOPHBIA MEXaHU3M 00pa30BaHUs KOBAJICHTHOM CBSI3H.

TUIBl KPUCTAJUIMYECKUX PEWIETOK — aTOMHAs, WOHHAs, METaJUINYecKas,
MOJICKYJISIPHASI — 1 OCOOCHHOCTH UX CTPOEHUS. 3aBUCUMOCTH CBOICTB BEIIECTBA OT
TUIA KPUCTAIUIMYECKOW PEIIETKH U BUJIa XUMUYECKOMN CBSI3H.

OCHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUYECKUX PEAKIUUA. DIEeMEHTHI
XUMUYECKOW TEPMOJMHAMUKHA. ODHEpPreTuKa XUMHYECKHX peakiui. TernmoBoi
sbdekr XUMHUYECKOM peakuuu. OIK30- H  HHIAOTEPMHUECKUE  PEAKIUH,
TEPMOXUMUYECKNE YpaBHEHHUS. 3aKOH ['ecca u ero cieacTusl.



[lonsATHE O CKOPOCTM XHMHMYECKOM peakuuu. 3aKOH IEHCTBYIOLIMX Macc.
@akTOpbl, BIUSAIONIME HA CKOPOCTh XMMHUYECKOW pEAKIMU. DHEPrusl aKTUBALUH.
[Tonstue o karanuze. epmeHTsl. UHTHOUTOPHI.

O6GpaTtumble U HeOOpaTUMBbIE XUMUYECKHE peakiuu. [loHsITHe 0 XUMUYECKOM
paBHOBecuu, InpuHuun Jle Illarenve. VYcioBus CMENEHUS XUMHUYECKOTO
paBHOBecHsl. DaKTOpPHI, BIHSIONIME HA COCTOSHUE XUMHUYECKOTO PABHOBECHS.
[Iporno3upoBaHre BO3MOXKHOCTHM MPOTEKAHUS XUMHUUYECKUX MPEBPAIICHUNA B
pPa3IUYHBIX YCJIOBUSX Ha OCHOBE IMPEACTaBICHUNM 00 H3YYEHHBIX JJIEMEHTax
XUMUYECKOW KHHETUKHU U TEPMOJIUHAMUKH.

OKuCIUTENbHO-BOCCTAHOBUTEIBHBIE peaxKuuu. OkucnurenbHO-
BOCCTAHOBUTEIILHBIE CBOMCTBA XUMUUYECKHUX AJIEMEHTOB, 3aBUCUMOCTh OT CTETECHU
OKHCJICHUS. BaxxHeume OKUCIUTENN U BOCCTaHOBUTENU. COCTaBIIEHUE YPABHEHU I
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMid €  HCHOJIb30BAaHUEM  METOJa
AIEKTPOHHOTO OallaHca.

DNIEKTPOIUTHYECKAs AUCCOLUMAIMA. XHMHUYECKHUE pEeaklMu B pPacTBOpax.
Teopust a7eKTpOTUTHYECKON AUCCOIMAIU. PacTBopeHne Kak GU3HUKO-XUMUUECKUN
nporecc. DIEKTPONUTHl U HEINEKTPOIUThl. CuUiibHbIE U ciaOble 3JIEKTPOJUTHI.
Crenenp Aucconuanvy, KOHCTaHTa Auccouuanuu. VMIOHHOE MpPOU3BEICHHUE BOJBI.
Bopoponnsiii nokazarens. MHaUKaTOPBHI.

Peakiuu nonHoro oomMeHa. Y cioBusi MpOTEKaHUS PeaKIuii HOHHOTO OOMEHa.

I'mpponus comeit. MoHHBIE ypaBHEHUS THAPOJIM3A COJEH. XapaKTep CPEIbI B
BOJHBIX PaCTBOpax COJIEH.

IKcnepumenmanvHoe usydeHue ewecms U A6IeHUI.

— H3ydeHue 3aBUCHUMOCTM CKOPOCTH XHMHWYECKOM PEAKLUUU OT Pa3IM4YHBIX
¢dbakTOpOB.

— Pemenune »skcnepuMeHTaNbHBIX 3a7ady MO0 TeMe «OKHUCIUTENBHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIHI.

— Peakuuu noHHOTO OOMEHA.

— PacnoznaBanue pacTBOpOB COJIEHN C MTOMOIIBIO MHIUKATOPA.

— PacriozHaBaHue HEOPraHMYECKHMX BELIECTB C IOMOIIBIO KAad4E€CTBEHHBIX
peaKIui Ha UOHBI.

Pemienne kadyeCTBEHHBIX 3aJad4 M PACUCTHBIX 3a/a4 PaA3JIMYHBIX TUIIOB U
YpPOBHEH CIIO)KHOCTH, B TOM 4YHCIE€ OJUMIIMAIHBIX, MO TemMaM «OCHOBHbIE
3aKOHOMEPHOCTH TMPOTEKAHUSI XHUMHUYECKUX PpeaAKUU», «DIEKTPOIUTUYECKAS
AUccolManus. XUMUYECKUE PEAKIIUHA B PACTBOPAX).

Pazgen 2. HemeTa/uibl U MX COeIUHECHUSA

O6mass xapakTepucTUKa HeMmeTauioB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB
XUMHYECKHUX 3JIEMEHTOB, IPOCTBIX BEMIECTB, AJUIOTPOIIHS.



OO6mras xapakTepucTUKa TajoreHoB. Pu3NYecKue U XMMHUUYECKUE CBOWCTBA,
CrocoOBbl MOTYUYEHHUS U MPUMEHEHUE XJI0pa U €T0 BaXKHEUIIIUX COSAMHEHUH.

OO61mast xapakTepuCcTUKa XUMHUYECKHUX 31eMeHTOB VIA-rpynmbl. dusnueckue
U XMMHYECKHE CBOMCTBA, CIOCOOBI TONYyYCHHUS M TIPUMEHEHHUS CEpbl U €€
BOXHEUIINX COCTUHECHUN.

OO6m1as xapakTepUCTUKA XUMUUECKUX JIEMEHTOB V A-rpynimbl. Ou3ndeckue u
XUMUYECKHE CBOWMCTBA, CIOCOOBI TOJY4YEHHUS UM TPUMEHEHHE a30Ta M €ro
Ba)KHCHIIINX COEAUHECHUH. @DH3MYeCKMe M XMMHYECKHE CBOMCTBA, CIIOCOOBI
NoJIydeHus U npuMeHeHue Gocdopa u ero BaKHEUIIUX COSTUHEHUH.

OO6m1as xapakTepuCTUKa XUMHUUECKUX 3JieMeHTOB [V A-rpynnel. dusndeckue
U XMMHYECKHE CBOMCTBA, CMOCOOBI MOJYYCHHS W NMPUMEHEHHUE YTiepojia U ero
BaKHeWIuX coequneHuit. [lonstue 06 aacopoium.

dusnyeckue U XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJYYECHHUS M MPUMEHEHUE
KPEMHUS M €r0 BaXKHEUIIIUX COCMHECHUM.

IKcnepumenmanvHoe usyueHue euecme U A61eHul:

— O3HakoMJIeHHE ¢ 00pa3liaMu IPUPOIHBIX XJIOPUJIOB (TaJOTCHHUIOB).

— N3ydyeHne CBOMCTB COJISTHON KUCIIOTHI.

— KauecTBeHHbIe peakiiy Ha XJIOPUA-, OPOMHUJI- U UOJIU]I-UOHBI.

— [lony4yeHue coIHON KUCIIOTHI, U3YUEHUE €€ CBOUCTB.

— M3yueHne XUMHYECKHUX CBOMCTB pa30aBIeHHOM CEPHON KUCIIOTHI.

— IIpoBeneHne KayeCTBEHHBIX peakiuil Ha CcynbPua-, cyabpuT- U cyiabdar-
VOHBI.

— M3yuyeHne XUMHAYECKUX CBOMCTB COJICH aMMOHHUS.

— KadecTBenHas peakiiys Ha HOH aMMOHUS U pocdaT-noH.

— [lonydyenne aMMuaka U U3y4eHHUE €ro CBOMCTB.

— M3yueHue CBOKMCTB a30THOM KUCIIOTHI.

— AzcopOmusi paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM.

— Ilonyuenue, coOupanue, paclio3HaBaHUE U U3YYEHUE CBOMCTB YIJIIEKHUCIIOTO
rasa.

— B3anmnbie nipeBpalieHusi KapooHATOB U THIPOKaApOOHATOB.

— KauecTBeHHbIe peakiuy Ha KapOOHAT- U CHIIUKAT-HOHBI.

— [Honyuenue okcuaa yrinepojaa (IV) u uzyuenue ero cBONCTB.

— Pemienue skcnepuMeHTanbpHBIX 33/1a4 M0 TeMe «BakHellue HeMeTalbl U
UX COEUHECHUS.

Pewenue xauecmeennvix 3a0au u pacuemmuvix 3a0ay Pa3INYHBIX TUIIOB U
YPOBHEW CJIOKHOCTH, B TOM YHCJIE OJIMMIIMAAHBIX, 110 pasaeny «Hemeramnel u ux
COCMHEHUSD)

Pazagen 3. MeTauiibl M MX COeIMHECHUSA



O61mume cBoiicTBa MeTayI0B. O0IIas XapaKTePUCTUKA XUMUUYECKUX 3JIEMEHTOB
— METAJJIOB HA OCHOBAaHHMU UX MOJIOKEHUS B [lepnoanueckoil cucteme XuMHIECKHX
anementoB .M. MenaeneeBa u ctpoeHus atomoB. Metamiel A- u b-rpymm.
DNEeKTPOXUMUUYECKUHN PsiJl HAMPSDKEHU MeTauioB. OO0IIMe XMMUYECKUE CBOMCTBA
MetaioB. OOmme crnocoObl MONYYEHUs METAUIOB, METAJUTYprus. DIEKTPOJIU3
pacIuiaBoB M PAcCTBOPOB COJIEM KakK OJMH M3 CHOCOOOB MOJIYYEHHS] METaJIOB.
[lonsiTue O KOPPO3WU METAIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3UHU.
CruiaBbl METAJIOB.

Metamibsl A-rpynn. IllenouHble MeTamabl U UX BaXKHEUIIUE COCAUHEHMUS:
dbuznmyeckue M XUMUYECKHE  CBOWCTBA, IMIOJyYeHHME W  MPUMEHEHHUE.
[IlemouHO3eMENbHBICE METAJIBI M WX Ba)KHEWIIIHNE COCIUHCHUS: (U3UYECKUE U
XUMUYECKHE CBOMCTBA, TMOJyYE€HHUE W TPUMEHEHHE. AJIIOMUHMN: (QU3NUECKUE U
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Mertamnel b-rpynmn. OOmiasi xapakTepucTuka MeTauioB b-rpynn (mo6ouHbIX
NOATPYIN): noJjioxkenue B [lepuoauueckoi cucteMe XUMUYECKUX 3jiemeHToB J[.M.
MenpeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBJICHUE «IIpOBasiay AJIEKTPOHA Ha
npUMepe CTPOCHHS aTOMOB XpoMa, MeJiu, cepebpa. BasieHTHbIe COCTOSIHUSA aTOMOB
d-271eMEHTOB, CTENEHU OKHUCJIEHUS aTOMOB B COEAUHEHHUSX. 3aBUCHUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THJIPOKCHUJIOB METAJJIOB OT 3HAUYCHHUS
CTENIeH! OKMCIICHHUsS DJIEMEHTAa B COCIMHEHUU (HAa MpUMEPE COCAMHEHHM XpoMma).
IlepBoHauanbHbIE TPEACTABICHUS O KOMIUIEKCHBIX COEAUHEHUSX.

Mens u cepeOpo, UX BaKHEHIINE COCAMHEHUS: (PU3UYECKUE U XUMUYECKUE
CBOICTBA, MoJyueHue u npuMmeHenue. [IpeacTaBiennst 00 aMMHUAYHBIX KOMILIEKCaX
cepebpa u Meau.

[IuHK ¥ ero BakHEHIIME COCTUHEHUS: (PU3NUECKUE U XUMHUYECKHE CBOMCTBA,
MOJIYYCHHE U TpuMeHeHrne. AMQoTepHbIie CBOWCTBA OKCHJIA U THAPOKCUIA ITUHKA.

XKene3o: crpoeHne aToMa, CTETIEHU OKHUCICHHS, (PU3NYECKUe U XUMHYECKHUE
CBOMCTBa, MojlyueHue u npumeHenne. OKCuabl, THAPOKCcHIbl U conu xkeneza(ll) u
xene3a(Ill), ux cocras, cBOWCTBA U MOIYUYEHHE.

IKcnepumenmanvHoe usyueHue euecms U A6IeHUI.

— B3anmopernicTBre METAIIOB C BOJIOW, C pACTBOPAaMHU COJIEW U KHUCIIOT.

— OkpaliuBaHue MIaMEHH COJISIMH METAJJIOB.

— BzaumoneiicTBue THAPOKCUAOB HATPUSI U KAJIbLIMS ¢ OKcHUioM yriaepoja (IV)
Y KUCJIOTAMH.

— WccnenoBanue cBOKWCTB KapOOHATOB M THIPOKAPOOHATOB KaJIbIUs, dKECTKOM
BO/IBI.

— HUccnenoBanue aMmpOTEpHBIX CBOMCTB THAPOKCUAOB AIFOMUHUS U [IUHKA.



— M3yuyeHne mpoueccoB MONYyYEHUS THAPOKCUJIOB KEJNE3a, UX XUMHUYECKHX
CBOMCTB.

— JKecTkocTh BOABI M METOJIBI €€ YCTPAHEHUS.

— Perienue sxkcriepuMeHTalbHbIX 3a7a4 M0 TeMe « BakHeHIme MeTauibl U UX
COEIMHECHUSD.

— KauecTBeHHbIE peakUM HAa MOHBI MAarHus, KaJIbIUs, aTOMUHUS, LIMHKA,
xenesa(2+), xenesa(3+), menu(2+), cepedpa(+1).

Pemienne kadyeCTBEHHBIX 3aJad M PACUETHBIX 33/Ja4 PA3JIMYHBIX TUIIOB U
YPOBHEU CIIO)KHOCTH, B TOM YHCJI€ OJMMIIMAJHBIX, MO pazaeny «MeTtauibl U UX
COEJIMHEHU S

Paznen 4. XuMus u oOKpy kamomas cpeaa

Baxneiiimue BemecTBa W Martepuasibl, 00JIacTH WX NpuMeHeHus. Howie
MaTepuaibl U TEXHOJOTUHU. [[pUHIIUMBI «3€TIEHOU XUMUN.

XuMHUS U 340pOBbE. 3HAUYCHHUE H3YyYAEMBIX XMMUUYECKHX DJIEMEHTOB U HX
coeIMHEHUH 111 QYHKIIMOHUPOBAHUS OPraHU3Ma YeJIOBEKa.

XUMHUYECKOE 3arps3HECHUE OKPYXKAIOIIEH cpeibl. DKOJIOTHYECKUE TPOOIEMBI,
CBSI3aHHBIE C COCAMHECHUSIMU yTepoa, a30Ta, Cephl, TSKEIbIX MeTAIUIOB. [loHaTHE
o IIJIK. Poibs XxumMuu B pelieHrnn SKOJIOTHIECKUX TTPOOIIeM.

IKcnepumenmanvHoe usydeHue euecms U A6IeHUI.

— Onpenenenue KUCIOTHOCTH MPUPOIHBIX BOJ.

— MonenupoBanue npoiecca 00pa3oBaHMs KUCIOTHOTO JOXIs, U3YYEHUE €ro
BO3JICMCTBUSA HA MaTEPHUAJIbI.

Pa3znea S. IloBTopenne u 00001eHNe 3HAHU OCHOBHBIX Pa3/ieioB KypPCOB
8-9 knaccos

[Tepnonnueckuii 3akoH u [leprnognueckas cucreMa XUMAYECKUX JIEMEHTOB B
CBETE MPEJCTABICHUI O CTPOEHUS aTOMa.

Bunpl XuMHU4YecKOM CBSI3W. 3aBUCHMOCTH CBOWMCTB BEIIECTBAa OT THIA
KPHUCTAJUIMYECKON PEIIETKU U BUAA XUMAYECKOU CBA3U.

Knaccudpukanua xumuyeckux peakuuil. IIpornosmpoBanue BO3MOKHOCTHU
MIPOTEKAHUsSI XUMHUYECKHX MPEBPAIICHUN B PA3JIMYHBIX YCIOBUSX HAa OCHOBE
MPEICTABICHUN XUMUYECKON KHUHETUKU U TEPMOIUHAMHUKHU.

XUMHUYECKHE peakuuu B pacTBopax. [uaponus coineid. OKUCIUTENBHO-
BOCCTAHOBUTENIbHBIE PEAKIIUU. DIEKTPOJIN3.

CrolicTBa KHCJIOT, OCHOBaHMM M COJIeM B CBeTE€ MpEACTaBICHUN 00
ANEKTPOJUTHYECKOW  JUCCOLUMALMU U OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX
peaKuusx.

JKcnepumenmanbHoe usydeHue eeujecms U A61eHul.



— Pemenune 9KCIICPUMCHTAJIBbHBIX 3a1a4 110 TEMC «MCT&J’IJ’IH, HEMCTAJIJIIBI 1 UX
COCIHUHCHUA.

Pewenue xauecmeennwvix zaoau u pacHemHblx 3a0ay pa3siindHbIX THUIIOB H
ypOBHeﬁ CJIOKHOCTH, B TOM YHCJIC OJIMMIINAAHBIX, 110 H3YYCHHBIM TCMaM.



IHIJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI

Peanuzamus nporpaMmbl Kypca BHEYPOUHOM JEATENBHOCTH «XUMHUS B
AKCIEPUMEHTAX M 3ajJadyax» HampapjieHa Ha O0O0ecredYeHue JIOCTHKECHHS
00y4JaromuMHCs TUYHOCTHBIX, METAMIPEMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3YyIABTATOB.

JINYHOCTHBIE PE3YJIBTATDI:

1) nampuomuyeckoe socnumanue:

— MPOSABJIEHUE IIEHHOCTHOTO OTHOILIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY U UCTOPUYECKOMY HACJEIUIO;

— TOHMMAaHHWE 3HAYEHHUS XUMHYECKOM HAyKH B IKU3HU COBPEMEHHOIO
oO1iecTBa, B pa3BUTHH YKOHOMUKHU Poccuu u CBOEro peruoHa;

— CIIOCOOHOCTH BJAJETh JOCTOBEpPHOW UHPOpMAIME O mepeaoBbIX
JTOCTHKEHUSAX U OTKPBITHSX MUPOBOM M OT€UECTBEHHON XUMUU;

— 3aMHTEPECOBAHHOCTD B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIECTRA;

2) epasicoanckoeo 60CNUMAaHUsL:

— MpPEICTaBICHHE O COIMAJIbHBIX HOpPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-MCCIIe0OBATeILCKOM, TBOPYECKOM MW JPYTHX  BHJAX
NEeATEIbHOCTH;

— FOTOBHOCTh K Pa3HOOOPa3HOW COBMECTHOM JNEATEIbHOCTHU MPU BBIMOIHEHUH
y4eOHBIX, TMO3HABATENBbHBIX 3a/]a4, BBIOJIHCHHH XHMUYECKHX HKCIIEPUMEHTOB,
CO3JJaHUH YYEOHBIX MTPOEKTOB;

— CTpeMJICHHE K B3aMMOIMOHUMAHUIO U B3aMMOIIOMOIIU B TIpOIlecce yu4eOHOM
JNEATENBHOCTA, TOTOBHOCTH OLEHHMBATh CBOE MOBEACHHE M IIOCTYIKM CBOHX
TOBAPHUILEN C MO3ULUMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYE€TOM OCO3HAHUS
MOCJIEICTBUM MOCTYIIKOB;

3) hopmuposanue yenHoCcmu HAYYHO20 NOZHAHUSL:



— MHUPOBO33PEHYECKHE MPEACTABICHUS O BEIIECTBE U XUMHUUYECKOU peakiiui,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH MU HEOOXOJUMBIC JIS
MMOHUMAaHMUS CYIIIHOCTU HAyYHOU KapTUHBI MUPA;

— OCO3HAHUE IIECHHOCTH HAYYHOTO MO3HAHUS JJISl Pa3BUTHUSI KaXKJIOTO YEJIOBEKa
Y TPOU3BOAUTENBHBIX CHUJI OOIIECTBA B IIEJIOM, POJM M MeCTa HayKu «XUMUS» B
CHUCTEME€ Hay4HBIX MPEACTABICHUNA O 3aKOHOMEPHOCTSIX Pa3BUTUA IPHUPOJIHI,
B3aMMOCBS35X YEJIOBEKA C MPUPOTHON M TEXHOJOTHUYECKON CPeIoi;

4) socnumanue Ky1vmypvl 300P08bL:

— OCO3HAaHUE IIEHHOCTH J>XM3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKA Ha 37]0pOBbIN 00pa3 )KU3HU,

— OCO3HAaHWE HEOOXOJMMOCTH COOJIOJICHUs] TpaBWi O€30MaCHOCTU TIPH
oOpalleHUu ¢ XUMUYECKUMHU BEIECTBAMH B YUCOHBIX U KU3HCHHBIX CUTYAIIUSIX;

5) mpyooesoe eocnumanue:

— ¢opMupoBaHUE IIEHHOCTHOT'O OTHOIICHHUS K TPYJAOBOM JEATEIbHOCTH Kak
€CTECTBEHHOW MOTPEOHOCTH YEJIOBEKAa M K UCCIEI0BATEILCKOU JIESITEIBHOCTH KaK
BBICOKO BOCTPEOOBAaHHON B COBPEMEHHOM OOIIIECTRE;

— pa3BUTHE HHTepeca K MpodeccHsiM, CBI3aHHBIM C XMMHUEH, B TOM YHCIE K
npodeccusM HaydHOU cdephbl, OCO3HAHNUE BO3MOKHOCTH CaMOpEaIu3aluu B TOU
chepe;

6) sKoN102UUeCKOe BOCNUMAHUE.

— OCO3HaHWE HEOOXOIUMOCTH OTHOIICHHS K MPUPOJIC KaK UCTOYHUKY >KHU3HH
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

— MPUOOPETEHUE OIBITA TUTAHUPOBAHUS TTOCTYIKOB M OIEHKH MX BO3MOHBIX
MOCJICACTBUH JIUISI OKPYKAIOIIEH CPEbI;

— CIHOCOOHOCTH NMPUMEHSTH 3HAHMS, TIOJydaeMble TTPH U3YYCHUN XUMUH, JUIS
peIeHMs 3a/1a4, CBSI3aHHBIX C OKPY KaloIIeH Cpeioi;

— aKTUBHOE HEMPUATHUE JCUCTBUN, TPUHOCSIINX BPE OKPYKAIOIIEH Cpelie;

— TOTOBHOCTh K YYacCTHIO B MPAKTHYECKON IEITEIBHOCTH JKOJIOTHYCCKOU

HaIIpaBJICHHOCTH.



METAIIPEAMETHBIE PE3YJIBTATHBI

1. Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBUS

1) ba3oBble JJornyecKkue AecCTBUS:

— pacKpbIBaTh CMBICI XUMHUYECKUX MOHITUN (BBIAEISATH UX CYIICCTBEHHBIC
MPU3HAKHY, YCTAHABJIMBATh B3AUMOCBS3b C APYTHUMU MTOHSATUSIMU );

— aHaJIW3UpoOBaTh, CpaBHMBATh, 0000IaTh, BHIOMpPATH OCHOBAHUS IS
KJaccu(UKaIMi U CUCTEMAaTU3al Ui XUMHYECKUX BEUIECTB U XUMUYECKUX PEaKLUii;

— YCTaHaBIMBaTh NPUYMHHO-CJIEJICTBEHHBIE CBA3UM MEXIYy OObEKTaMu
U3Yy4YEeHUS,

— CTPOUTH JIOTUYECKHE paCCyKJIeHUsl (MHAYKTUBHbIC, AEAYKTHBHBIC, IO
aQHAJIOTUH);

— [peJiaraTh KpUTEPHUH U BBISIBIISATH OOIIME 3aKOHOMEPHOCTH U IPOTUBOPEUHSI
B M3Y4YaeMbIX IIPOLIECCAX U SIBICHUSIX;

— JIeJ1aTh BBIBOJIBI M 3aKIIFOYEHUS; YMEHHS IPUMEHSThH B IIPOLIECCE TO3HAHUS
NOHSTHS (IPEIMETHBIE U METANPEIMETHBIE), CHMBOJINYECKHE (3HAKOBBIEC) MOJIEIH,
UCIIOJIb3yeMble B XHMHH, MpeoOpa3oBbIBATh MOJENIbHBIE MPEICTABICHUS
(XuMUYecKHit 3HaK, XUMHUUYecKast (hopmysia, ypaBHEHHE XUMHYECKOU peaKIuu) Ipu
pelieHny y4eOHbIX 3a/1a4;

— XapakTepu30BaTh HM3Yy4Ya€Mble XUMHUYECKUE BEIIECTBA M XHMHUYECKHE
pPEaKIMU C yY€TOM MOJIEIBHBIX MPE/ICTaBICHUN.

2) ba3oBble ncce10BaTeNbCKUE IEUCTBUS:

— MPUMEHSATh METOJbl HAYYHOTO TIO3HAHWS BEUIECTB W SBICHHUM Ha
AMIHUPUYECKOM M TEOPETUUYECKOM YPOBHAX B Yy4eOHOW TI03HABaTEIbHOW U
IIPOEKTHO- UCCIIEI0BATEIBCKON AEATENBHOCTH;

— aHAJTM3UPOBATH (DAKTHI, BBIABISITH U JOPMYIUPOBATH MPOOIEMY, OTIPEIEITATH
Heiab W 33Ja4d, COOTBETCTBYIOLIME  PEHICHHIO MpoOJeMbl; IpeajiaraTh
ONMHCATEIBbHYI0 WIH OOBSICHUTEIBHYIO THIIOTE3Y M OCYLIECTBISATH €€ IPOBEPKY;
MIPOBOJINTH U3MEPEHUSI HEOOXOIMMBIX IMAPAMETPOB, BHIUUCICHUS, MOICIUPOBAHUE,

HaOJIOJICHUSI U SKCHEPUMEHTHI (peajbHble U MBICICHHBIE), CaMOCTOSITEILHO



MIPOTHO3UPOBATh PE3yJbTaThl, (OPMYIUPOBATH OOOOLIEHHUS U BBIBOJBI IO
pe3yiabTaTaM MPOBEJECHHOIO OMbITa, HWCCIEIOBAaHMS, COCTaBISATH OTYET O
npoJeaaHHoN padbore;

3) PaGora ¢ undopmanuei:

— OpHUEHTHUPOBATHCS B PAJNTUYHBIX HCTOYHMKAX HHopManuu (Hay4HO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpXKaHHUs, CIPAaBOYHBIC IOCOOUS,
pecypcel MaTepHera);

— aHANMM3UPOBATh MH(MOPMALIMIO U KPUTHYECKU OIIEHUBAThH €€ JOCTOBEPHOCTh
U HETPOTUBOPEUYMBOCTh, OTOMPATh U UHTEPIPETUPOBATH HHGOPMAIIHIO, 3HAUUMYIO
JUISL pelieHust yueOHOM 3a/1a4u;

— MPUMEHSATh Pa3IUYHBIE METOJbI, HHCTPYMEHTHI U 3alPOChl TIPU MOUCKE U
orObope mHGOpPMALUM WM JAHHBIX M3 HMCTOYHHUKOB C YYETOM IMPEJI0KCHHOM
y4eOHOM 3a7a4M U 3aJJaHHBIX KPUTEPHUEB;

— BBIOMpATh, AHAIM3UPOBATH, CUCTEMATHU3UPOBATb W HHTEPIPETHPOBATH
UHGOPMAIIMIO pa3IMYHBIX BUAOB U (opM mpenctaBieHus (cxembl, rpadukw,
JIUarpaMMbl, TaOJIUIBI, PUCYHKH U Ipyrre GOpMbI);

— HMCTOJIb30BaTh HAYYHBIN SI3BIK B KaU€CTBE CPEICTBA PabOThl ¢ XMMHYECKOM
uH(dOpMaIneH;

— MPUMEHSATH 3HAKU U CUMBOJIBI, (hOpPMYJIBI, a00peBUATYpHhl, HOMEHKIATYPY,
UCIIONIb30BaTh M MpPeoOpa3oBbIBAaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HarJISIAHOCTH.

2. KomMyHHKaTHUBHbIEC YHHBEpPCaJbHbIE Y4eOHbIe 1eHCTBUS:

— yMEHHE 3ajJlaBaTh BOMNPOCHl (B XoAe Auagora W (WJIM) JUCKYCCHUM) IO
CYIIECTBY 00CYXKIaeMOi TeMBbI, (POPMYIHPOBATH CBOM MPEITIOKEHHS OTHOCUTEITHHO
BBITIOJIHEHUS MPEJIJIOKEHHOM 3a71a4H;

— MIPUOOPETEHHE OTIBITA MPE3CHTAIINH PE3yTTATOB BBHITTOJIHCHUS XUMHYECKOTO
sKcrepuMeHTa (JTabopaTOPHOTrO OIBITA, JTa0OPATOPHOU PAabOTHI IO UCCIISIOBAHUIO

CBOMCTB BEUIECTB, Y4€OHOTO IIPOEKTA);



— 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAaMU MO3HABATEIbHOU U
UCCJEeI0BATENbCKON JEATEIbHOCTH MNPU PELIEHUH BO3HHUKAIOLIUMX OpoOJeM Ha
OCHOBE ydeTa OOIIMX MHTEPECOB U COrjacoBaHUs Mo3uliuil (0OCyx aeHus, oOMeH
MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOpDJWHAIMS COBMECTHBIX JCHCTBUH,
ompeieSICHHEe KPUTEPHUEB IO OIIEHKE KAYeCTBA BHIMOJHEHHOU pabOThI U IPYTHE).

3. PeryasiTuBHble YHHUBepcaJbHble y4eOHbIe JeiiCTBUS:

— YMEHHME CAMOCTOSITEJIbHO OMPENENATh LEIN JACSITeIbHOCTH, MIIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JesTENbHOCTD, BbIOMpATh Hanbosiee 3(h(PeKTUBHBIE CIOCOOBI PEIICHUs] YUEOHbBIX U
NO3HABaTEIbHBIX 3a/lay, CaMOCTOATEIbHO COCTaBISATh WU KOPPEKTUPOBATH
NPEIJIOKEHHBI  aJIrOpUTM JEUCTBUM TIPU BBIMOJHEHUU 33J]aHUA C  y4eTOM
MOJIyYeHHUsST HOBBIX 3HaHUM 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEAKLUAX,
OLICHMBATh COOTBETCTBUE MOJTYYEHHOTO pe3ysIbTaTa 3asiBICHHOMN ENH,

— YMEHHUE UCIOJIb30BATh M AaHAIU3UPOBATh KOHTEKCTHI, MpeIjaracMble B
YCIIOBUU 3aJIaHUN. — CAMOCTOSITETILHO BBIOUPATh CIIOCO0 pelieHns yueOHOM 3a1aun
(cpaBHMBaTh HECKOJIBKO BAPUAHTOB PEUICHUS, BHIOMPATh HAanOOJee MOAXOISIINMA C
Y4€TOM CaMOCTOSITENIbHO BBIJIETIEHHBIX KPUTEPUEB ), TUTAHUPOBATH CBOIO PabOTy MpH
peleHrny y4eOHOM WIIK UCCIIeIOBATEIIbCKOM 3a/1auH.

HNPEAMETHBIE PE3YJIBTATDBI

8 KUIACC

K xonmy oOyueHust B 8 kjacce ImpeaMeTHBIE pe3yJbTaThl U3Y4YEHHs Kypca
BHEYPOUHOM JIE€ATEIBHOCTH «XUMHS B OJKCIEPUMEHTaX M 3ajadax» JOJDKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCSI YMEHUIA:

— pacKpbIBaTb CMBICII OCHOBHBIX XMUMHUYECKUX MOHSTHI: aToM, MOJEKYIa,
XUMHYECKUN 3JIEMEHT, MEeTajul, HEMEeTaJll, aJUIOTPOIHs, IPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIeCTBO, CMeCh (OJHOPOJHAsT M HEOJHOPOJIHAs), BaJECHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHas Macca, MaccoBas JOJsS XUMHUYECKOIO 3JEMEHTa B COCAUHEHHH,

MOJIHpHBIﬁ 06’BCM, OTHOCHUTCJ/IbHAA IIJIOTHOCTD I'a30B, OKCHJ, KHCJIOTa, OCHOBAHUC,



cojib, aM(OTEepHbIA OKCHJ, aM(POTEPHBIA TUAPOKCUJA, XUMHUUYECKash peakius,
KJaccuduKalus peakiunii: peakiuu COCIUHEHUS, PEaKIUU PA3I0KEHUS, peaKIuu
3aMEILEeHUsI, PEaKUUU OOMEHa, 3K30- U JHIOTEPMUYECKHE DPEAKUUHU; TEIIOBOM
s ekt peakiuu; AIpO aToMa, DIESKTPOHHBIA CIOM aToma, aTOMHasi OpOUTab,
paguyc atoMa, XMMHUYECKas CBs3b, MOJIAPHAs W HEMOJspHAs KOBaJCHTHasl CBSI3b,
WOHHAs CBS3b, WOH, KaTUOH, AaHWOH, pPacTBOp, MaccoBas JOJs BeIIeCTBa
(mpolieHTHasT KOHIIGHTpAIlMsl) B pacTBOpEe, MOJSIpHAs KOHIIEHTpAIUsl BEIIECTBA B
pacTBOpe; AJEKTPOOTPHUIATENIBHOCTh, CTENEHb OKUCJICHUS, OKUCIUTENIU U
BOCCTaHOBHTEIH, OKHCJICHHE u BOCCTAHOBJICHUE, OKHUCJIMTENbHO-
BOCCTAaHOBHTEJIbHBIE PEAKI[MHU, METO/]T AIEKTPOHHOT O OaslaHCca;

—  WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHYECKUX TIOHSATUH W
MPUMEHSTH 3TH MOHSTHUS MPU ONMUCAHUU BEIIECTB U UX IIPEBPAICHHM;

— UCIIOJIB30BaTh XUMHYECKYIO CUMBOJIUKY JIJIsl COCTaBlIeHUsI ()OpMYJT BEIIECTB
Y YPABHCHUN XUMUYECKUX PEAKIIHM;

— OIpEAeNiaTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb OKHWCJIEHUS DSJEMEHTOB B OWHAPHBIX COEIWHEHUAX, MPUHAIJICHKHOCTD
BEIIECTB K OIpPEICIEHHOMY KJIAaCCy COeUHEHUH 10 GopMysiaM, BUABl XUMUYECKOM
CBA3U (KOBJIEHTHOW M MOHHOW ) B HEOPraHUYECKUX COCTMHEHUSX;

— pAacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUS MAacChl BELIECTB, MOCTOSHCTBA
cocraBa, llepuommueckoro 3axkona J[.MI. MenneneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpUH, 3aKOHA ABOraJpo U €ro CIEICTBUMU, NMPEICTABICHUN O HAYYHBIX METOJaX
MO3HAHUS, B TOM YHUCJIE OHKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METOMAX
HCCIIEIOBAHUSI BEUIECTB U U3YUYCHUSI XUMUYECKUX PEaKIUN;

— JIEMOHCTPUPOBATh MOHHUMAHWE MEPHUOJIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MoyioxkeHus B [lepuoandeckoit cucreme: OnUChiBaTh
W XapakTepu3oBath TaOmmuHyo ¢opmy [lepromnyeckoit CUCTEMBI XMMHUYECKUX
AJIEMEHTOB: pa3janyaTh MOHSITHUS «JIaBHAasl moArpynmna (A-rpymnmna)» U «mo0ouHas
noarpynna (b-rpynna)», «manabie nepuoab» U «OOJbIINE MEPUOBI», COOTHOCUTD

0603Ha‘-IeHI/I$I, KOTOPBIC HMCIOTCA B Ta6JII/II_Ie «HepI/IOI[I/I‘-ICCKaH cucremMma



xuMuyeckux sieMeHToB .M. MenneneeBa», ¢ YMCIOBBIMU XapAKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHX SJIEMEHTOB (COCTaB W 3apsll szpa, 00Ilee Yucio
AJIEKTPOHOB U PACIPEACIICHUE UX MO AIEKTPOHHBIM CIIOSIM);

— OOBSICHATH CBsI3b MOJOXKEHUS 3emeHTa B Ilepuogmyeckoit cucreme c
pacupeesieHueM JJIEKTPOHOB II0 JHEPrETUYECKUM YPOBHSM, MOAYPOBHAM U
opOuUTaJIsIM aTOMOB MEPBBIX YETHIPEX MEPUOIOB;

— KJIacCU(PUIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HEOpPraHWYECKHe BEIIeCTBa,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBy yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO
TEIIOBOMY 3P (DEKTY);

— XapakTepu3oBaTh (OMUCHIBaTh) (U3UYECKHUE W XUMHUYECKHE CBOICTBA
MPOCTHIX M CJIOKHBIX BEIIECTB: KUCJIOPOaa, BOJAOPO/IA, BOJBI, OOIIHNE XUMUUYECKHE
CBOMCTBA OKCHUJIOB, KUCJIOT, OCHOBAHUH U COJIEN, TCHETUYECKYIO CBSI3b MEXK/Y HUMM,
MOATBEPKIAsT NPUMEPAMU  MOJIEKYJSPHBIX  YPaBHEHUHM  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIUi;

— OIKUCHIBATh POJIb KUCIOPO/Ia, BOJOPOJA U BOJBI B IPUPOIAHBIX MPOIECCaX, B
YKUBBIX OpPraHu3Max, UX MPUMEHEHUE B PA3IMYHBIX OTPACISAX MPOMBILLICHHOCTH,
BO3MOKHOE HCTIOJIBb30BAHNE B COBPEMEHHBIX TEXHOJIOTHSAX;

— OOBSCHATh W MPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX
COCTaBa M CTPOCHHS, BO3MOKHOCTHU IPOTEKAHUA XWMHUUYECKHUX IPEBPAILCHUN B
Pa3JIUYHBIX YCIOBHUSX;

— BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYRO MAacChl BEIIECTB,
MOJIIPHYIO MAcCy CMECH, MOJIBHYIO JOJI0 XMMHUUYECKOTr0 3JIEMEHTA B COCAUHEHUN,
MAacCOBYIO JOJIF0O XMMHUYECKOro 3JeMeHTa 1o (opMmylie COCIMHEHHUS, HAXOJHUTh
MpoCTeHIyo GopMysTy BelecTBa 10 MacCCOBBIM MJIM MOJIBHBIM JIOJISIM DJICMEHTOB,
MacCOBYIO JOJIFO BEIIECTBA B PACTBOPE, MOJIIPHYIO KOHIICHTPALIMIO BEIIECTBA B
pacTBOpe, NPOBOJUTH PACUETHI IO YPABHEHUAM XUMHUYECKOU PEaKIUH;

— peuIaTh paCueTHBIE 3aJ1a4M 110 U3yYaEMbIM TEMAM KypCca XUMHUHU Pa3IUYHBIX

THUIIOB U YPOBHA CJIIOKHOCTH, B TOM YHCJIC OJHMMIIMAIHBIC, BBI6I/IpaH aJICKBATHYIO



(GuU3HUECKYI0 MOJENb, C HWCIOIb30BAHUEM 3aKOHOB M (DOPMYII, CBS3BIBAIOIINX
(bu3NYeCcCKre BEIMUHUHBL;

— NMPUMEHATh OCHOBHBIC OTICPAIIMH MBICIUTEIBLHON ACATEIBPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, 0000IIeHNE, CUCTEeMAaTH3alINI0, KIacCU(PUKAIINIO, BHISBICHUE
MPUYUHHO- CJIEACTBEHHBIX CBS3CH — JIJIS1 M3YUCHUS CBOMCTB BEIIECTB U XUMHUUYECKHUX
peakinii, eCTeCTBEHHO-HAYYHbIE METOJbI TO3HAHUS — HAOIIOACHUE, U3MEpPEHUE,
MOJICJTMPOBAHKE, JKCIEPUMEHT (pealbHBIH W MBICJICHHBIH) — IS OCBOCHUS
y4eOHOTr 0 CoJiepKaHus;

— packpbIBaThb CYIIHOCTH TIPOIIECCOB OKHCICHUS UM BOCCTAHOBJICHHS,
COCTaBIIATh YPaBHEHHUS IMPOCTHIX OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIX pPEaKIHi
(MeTO/IOM 2JIEKTPOHHOTO OajiaHca);

— YCTaHABJIMBATh CBS3U MEXKIY pEabHO HAOJIOMaCMBIMH XUMHUYCCKUMHM
SIBJICHUSIMM M TIPOIIECCAMU, MTPOUCXOSIIUMH B MaKpO- U MUKPOMHUPE, OOBSICHATH
IPUYUHBI MHOTOOOPAa3usi BEUIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHUSIMU
JIPYTuX y4eOHBIX MPEIMETOB;

— coOmomaTe TmpaBwia Oe3omacHo paboTel B J1labopaTopud  TIIPH
UCIIOJIb30BAaHUM XMMHUYECKOM TMOCyAbl M O0OpYyIOBaHMS, a TaKXkKe IMpaBUiia
oOpalieHusi ¢ BEIIECTBAMU B COOTBETCTBUUM C MHCTPYKIUSMH BBITIOJHEHUS
Ja00paTOPHBIX OIBITOB M MPAKTHYECKUX PAabOT IO IMOJYYCHHIO M COOMPAHHIO
ra3o00pa3HbIX BelIecTB (BOAOPOJIa W KHUCIOPOA), MPUTOTOBICHUIO PACTBOPOB C
OTIPEJICTICHHOW  MacCOBOM  JIOJE€  pacTBOPEHHOTO  BEIIECTBA,  PEIICHUIO
AKCIIEPUMEHTATBHBIX 3afad 1o TemMe «OCHOBHBIC KJIACChl HEOPTaHUYECKUX
COCIMHCHUIY;

— JIEMOHCTPHpPOBaTh BIAJCHHE OCHOBAMH XHUMHYECKOW TIpPaMOTHOCTH,
BKJTFOYAOIIECH YMEHHUs 0€301acHOTO OOpAaIeHHsI C BEIIECTBAMH, UCIIOIh3YEMbIMH B
MOBCEIHEBHOM KU3HU, a TAKXKE 3HAHHWE MPABWI TOBEACHUS B IEIAX COCPEKCHHUS
310POBBS U OKPYKAKOIIEH CPEIBI;

— y4aCTBOBATh B MIPOCKTHO-UCCIIEA0BATEIBCKON IEATETLHOCTH XUMUYECKON U

XUMHMKO-3KOJIOTUYCCKOM HaIIpaBJICHHOCTH.



9 KITIACC

K koHmy oOydenust B 9 kiacce mpeAMETHBIE Pe3yibTaThl M3YyUEHHS Kypca
BHEYPOUHOU NIESITEIbHOCTH «XHMHUS B DKCHEPUMEHTAX M 3aJadyax» JOJKHbI
oTpaxkaTh CPOPMHUPOBAHHOCTH Y OOYHAIOUTUXCS YMEHUIA:

— PacKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX MTOHATUI: XUMUYECKUAM JJIEMEHT,
aToOM, MOJIEKYyJla, HWOH, KAaTHOH, AaHWOH, JJIEKTPOOTPULATEIBLHOCTh, CTEICHb
OKHUCJICHHUS, XUMUYECKasi peakius, TEIioBoi »(PeKT peakiuu, MOab, MOJISPHBIH
00beM, pacTBoOp;

— DJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, FJEKTPOIUTHUECKAS] JUCCOLUAIUS, PEAKIIUN
MOHHOTO OOMEHa, THUIPOJU3 CcoJield, oOpaTuMble W HeoOpaTUMbIC pEaKIuH,
OKUCJIUTEIbHO-BOCCTAHOBUTEbHBIC  PEAKLIMM, OKHUCIUTENIb, BOCCTAHOBHUTEIbD,
OKHCJICHHE€ W BOCCTAaHOBJICHHME, OJJIEKTPOJIH3, aJJIOTPONHs, aM(pOTEPHOCTH,
XUMUYECKasi CBsI3b (KOBAJICHTHAs, MOHHAS, METATMYECKas), MEKMOJEKYISIPHbIC
B3aUMOJEHCTBHS (BOJOPOJHAsl CBs3b, CHIIbI BaH-nep-Baanbca), KoMIUIEKCHBIE
COEIMHEHUS, KPUCTAINIMYECKUE PELIETKU, KOPPO3Hs METAJIOB, CIUIaBbl; CKOPOCTh
XUMUYECKOU peaklny, KaTalu3, XUMUYECKOE PAaBHOBECHUE, DIIEMEHThHl XUMUYECKON
TEPMOJAMHAMUKN KaK OJHOW U3 TEOPETHUYECKUX OCHOB XHUMHH; TMPEIEITbHO
nonyctumasi koHuentpamus (11J1K);

— WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKUX TMOHATUA H
OPUMEHATH 3TH HOHITUS MIPU ONUCAHUM BEUIECTB U UX IPEBPALICHUN;

— UCTIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBIIeHUs (DOPMYIT BEIIECTB
Y YPaBHEHUN XUMUYECKUX PEAKIUN;

— ONPEAENATh BAJIEHTHOCTh U CTEIICHb OKUCIICHUS XUMHUUYECKHUX JJIEMEHTOB B
COEIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEICICHHOMY
KJIACCy COEMWHEHWU 1Mo (opMmynaMm, BUIBI XUMHYECKON CBS3M (KOBAJICHTHOM,
MOHHOM, METAJIMYECKOW) B HEOPraHMYECKUX COEAUHEHHUSIX, 3aps] HOHA IO
XUMUYECKOW (hopMyle, XapakTep cpellbl B BOJHBIX PAcTBOpPAX HEOPTraHHMYECKUX

COEMHEHUH, TUIl KPUCTAINIMYECKON PEIIETKA KOHKPETHOTO BEIECTBA;



— packpeiBath cMmbica llepuognueckoro 3axkona .M. MenneneeBa wu
JEMOHCTPUPOBATh €ro MOHUMAHUE: OMUCHIBATh U XapaKTEepPU30BaTh TAOIUYHYIO
dbopmy Ilepuoauyeckoil CHCTEMBbI XUMHUUYECKHUX DJIEMEHTOB; OOBSCHSTH CBS3b
MOJIOKEHU 3JIeMeHTa B [leprnoandeckoil cucteMe ¢ pacupeaeaeHUEM JIEKTPOHOB
10 PHEPTeTUUECKUM YPOBHSIM, IMOYPOBHIM U OPOUTAISIM aTOMOB MEPBBIX YETHIPEX
MIEPUOIOB; BBIJEATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB U
UX COCIMHEHUN (KUCIOTHO-OCHOBHBIX W OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX
CBOMCTB OKCHJIOB M THIPOKCHIOB) B TMpeAeiaX MajblX MEPUOJOB M TJIaBHBIX
HNOATPYIIN C yYETOM CTPOEHHUS UX aTOMOB;

— pacKpbIBaTh CMBICII TE€OPUU BJIEKTPOJUTHUYECKON IUCCOLMALNU, 3aKOHA
I'ecca u ero cinencTBuid, 3aKOHA JIEMCTBYIOIIUX MACC, 3aKOHOMEPHOCTEN N3MEHECHUS
CKOPOCTH XMMHUYECKOW pEeaklyH, HalpaBJICHUs CMELICHUS XUMHYECKOrO
PaBHOBECHS B 3aBUCIMOCTH OT Pa3IMYHbBIX (DAKTOPOB;

— KJaccupUUMPOBATh XUMUYECKHE DSJIEMEHThI, HEOpPraHWYECKHE BEIIECTBa,
XUMUYECKHE Peaklnu (TI0 YUCIIy U COCTABY YYACTBYIOIIMX B PEAKIIMU BEIIECTB, 1O
TEIUIOBOMY 3(@eKTy, MO arperaTHOMy COCTOSHHIO PEareHTOB, MO H3MEHEHHUIO
CTeNeHEel OKMUCIEHUsT XUMHYECKHUX HJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHUIO
KaTajau3aTopa);

— XapakTepu3oBaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPraHMYECKHX COCIMHEHUH, MOATBEPKAAsk TO OIMNKMCAHUE
MIPpUMEPAMHU MOJICKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX
pEeaKLunii;

— COCTaBJIITh YPABHEHUS: DJICKTPOJIMTUYECKOM JUCCOUMALMU  KHUCJIOT,
1IeJI04Yel U COJIEH; MOITHBIE U COKPAILICHHbIE YPABHEHUS PEaKIMil HOHHOTO OOMEHa;
peaKunii, IOATBEPKIAOIMINX CYIIECTBOBAHUE TI'E€HETHYECKOW CBSI3M MEXIY
BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

— packpbIBaThb CYHUIHOCTh IIPOLIECCOB THIPOJM3A COJEH MOCPEACTBOM

COCTaBJICHUSI KPATKUX MOHHBIX U MOJIEKYJISIPHBIX YPABHEHHUU PEaKUWid, CyIIIHOCTh



OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUA  TOCPEICTBOM  COCTaBIICHHS
AIEKTPOHHOTO 0ajaHca dTUX PEaAKIIUiA;

— IpeACKa3bIBaTh XapaKTep Cpebl B BOJAHBIX PACTBOPAX COJICH;

— XapakTepu3oBaTh (ONUCHIBATh) (U3UUYECKHE MU XUMUYECKHE CBOMCTBA
MPOCTBIX BEIIECTB (KUCIOPOJ, 030H, rpadur, anMas, KpeMHUM, a30T, pocdop, cepa,
XJIOp, HAaTPUH, KaJTui, MarHui, KaJIbIIUH, alTFOMUHUH, JKeJ1e30, Me/lb, IIMHK, cepedpo)
U 00pa30BaHHBIX MMM CJOXHBIX BEIIECTB, B TOM YKCJIE UX BOJHBIX PacTBOPOB
(amMmMuak, XJ0pOBOJOPOJ, cepoBoaopo, okcuanl yriaepoaa(ll, IV), kpemuus(1V),
azora(l, IL, 111, IV, V) u docdopa(Ill, V), cepsi(IV, V1), cepuucras, cepHas, a3oTHas,
dbocdhopHas, yroiapHas, KpeMHHEBAsI KUCIOTHI, OKCUAbI U THAPOKCHBl METAJIJIOB
IA-ITA-rpynn, amtomunus, meau(Il), nunka, xeneza(ll u II));

— TOSICHSITH COCTaB, OTJIEJIbHBIC CITIOCOOBI TOJIYYEHHUS W CBOMCTBA CIIOMKHBIX
BEIIECTB (KUCIOPOJCOACPKAIIME KHUCIOTHI XJIOpa, a30TUCTas, OOpHas, yKCycHas
KHUCIIOTHI U UX coyH, rajoreHuibl kpemMuusa(IV) u ¢ochopa(Ill u V), nepmanranar
KaJus;

— OIHUCHIBATh POJb BAXHEHIIMX HW3Yy4aeMbIX BEHIECTB B MPHUPOIAHBIX
npoleccax, BIMSHUE HA KUBBIE OPraHU3MBbI, IPUMEHEHHE B PA3IMYHBIX OTPACIISIX
HSKOHOMHKHU, WCIIOJIb30BAaHUE IS CO3/aHUS COBPEMEHHBIX MATE€pUAIOB H
TEXHOJIOTUW; TPOBOJUTH PEAKIMHU, TMOATBEPKAAIONINE KAaueCTBEHHBIH COCTaB
pPa3TUYHBIX BEIIECTB, PACIO3HABATH OMBITHBIM IyTEM COJEpKAIIUECs B BOIHBIX
pacTBOpax HWOHBI: XJIOpHA-, OpoMua-, woaua-, cyiabdar-, docdar-, xkapOboHart-,
CWIHMKAT-, Cynb(MUT-, CynbQuA-, HUTPAT- U HUTPUT-UOHBI, THUAPOKCUI-HUOHBHI,
KaTUOHBI aMMOHUS, MarHus, KajblMs, adtoMuHMs, xene3a(2+) u xkeneza(3+),
Meau(2+), IMHKa;

— OOBSICHATDH Y MTPOTHO3UPOBATH CBOWCTBA BAXKHEUIITNX M3y94aeMbIX BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa M CTPOCHUSI, MPUMEHEHNE BEUIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BO3MOKHOCTh MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B pa3IUYHBIX
YCJIOBUSIX Ha OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XUMUUYECKON KHUHETUKU U

TCPMOJNHAMUNKH



— BBIYUCIIATH OTHOCUTEIHLHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIICCTB,
MacCOBYIO JIONIO XHMHYECKOrO 3JIeMEHTa Mo (opmyse COeIWHEHUS, MaCCOBYIO
JOJI0 BEIIeCTBA B PACTBOPE, MOJBHYIO [OJIO0 XHMHUYECKOTO OJJIEMEHTa B
COCIMHEHHUH, MOJISIPHYI0O KOHICHTPAIlMIO BEIIeCTBA B pPAcTBOPE, HAXOIHUThH
npocTeiyio (GopMyITy BEemecTBa IO MaCCOBBIM HIJIM MOJIBHBIM JIOJISIM SJIEMEHTOB,
MIPOBOJIUTH PACUETHI 0 YPABHCHHUSAM XHUMHYECKUX PEAKIMA C YIETOM HEJ0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTHUYECKOT'O0 BBIXOJA MPOAYKTA, 3HAUEHUS TEIIOBOTO
addekTa peakiuu, OnpeeNaTh COCTaB CMECeH;

— peliaTh pacyeTHBIC 33J1a4H M0 U3yYaeMbIM TEMaM Kypca XUMHUHU Pa3TUIHBIX
TUTIOB U YPOBHS CJIO)KHOCTH, B TOM YHCJIC OJUMITHAHBIC, BHIOUpas aJIcKBATHYIO
(GU3NYIECKyI0 MOJENb, C HCIOJIB30BAaHWEM 3aKOHOB U (OPMYII, CBSI3BIBAIOIINX
(bu3HUECKHE BEIIMYNHBI,

— coOmogaTh TmpaBwia Oe3omacHOW paboThl B jabopaTopuu  MpH
UCIIOJIb30BAaHUM XMMHUYECKOM TMOCyAbl M O0OpYyIOBaHMS, a TaKXke IpaBUia
oOpalieHusi ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKUHUSIMU BBINOJTHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYCHHIO U COOMpPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMUaka W  YIJIEKUCIOTO Ta3a) U PEIICHUIO
HKCIIEPUMEHTAIBHBIX 3a/ad [0 TeMaM Kypca, MPEACTaBlIsATh pPe3yJIbTaThl
dKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEIbCTB, IPaGUKOB, TAOJIHI] U BBISBIATH
AMITUPUUECKHE 3aKOHOMEPHOCTH;

— IPUMEHSITh OCHOBHBIC ONEPAIMH MBICTUTEIBHONU NEATETLHOCTH (aHATU3 U
CHUHTE3, CpaBHCHHE, O0000IIeHWe, CHUCTEMAaTH3aIlMi0, BBISIBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H) MPU M3yYEHUU CBOWMCTB BELIECTB M XMMHYECKUX PEAKLIUM,
BJIAJICTh €CTECTBEHHO- HAYYHBIMU METOJIaMU MO3HaHMs (HAOII0IeHHEe, H3MEPEHHE,
MOJICIUPOBAHME, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIN );

— TPUMEHATH TmpaBwia Oe3omacHOro oOpamieHuss ¢  BEIIeCTBaMH,
MCITIOJIb3yeMbIMHU B TTIOBCEAHEBHOM )KU3HU, IPABUJIa TOBEACHUS B IIEIISIX COCPEIKCHUS
3MI0POBbSI M OKPYXKAOIIEeW TMPUPOIHON Cpeapl, MOHUMAaTh Bpej (OMacHOCTH)

BO3I[€I\/IICTBI/I$I Ha JXHMBBIC OpPraHM3Mbl OIIPCACIICHHBIX BCIICCTB, IIOJACHATH Ha



npuMepax Croco0bl YMEHBIICHUS U MPEJOTBPAIICHUS WX BPEIHOTO BO3JECHCTBUS,
3Ha4YCHHE KUPOB, OCIKOB, YTIIEBOJOB ISl OpraHu3Ma 4eJIOBEKa;

— UCIOJIb30BaTh MOJYYEHHbBIE MPEACTaBICHUs O chepax nmpodheccuoHaTbHOM
JeSITebHOCTH, CBA3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK OCHOBY
s MpodecCHOHANBHON OpPHEHTAllMd W JUIsl OCO3HAHHOTO BBHIOOpa XMMHUHU Kak
npoUIBHOTO TPeMETa IPU MPOIODKEHUN 00YUEHHUS Ha YPOBHE CPETHEr0 00IIEro
oOpa3zoBaHusi;

— Y4acTBOBAaTh B IPOCKTHO-UCCIIEIOBATENbCKON ACSITENFHOCTH XUMUYECKOU U

XUMHKO-3KOJIOTHYECKOM HaIlpaBJICHHOCTH.



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM KouunyecTBo OcHoBHOE OcHOBHBIE BHBI (undgpossbie)
n/n MPOrpamMmmbl 4acoB co/ep:KaHue AeSITeJIbHOCTH o0pa3oBaTe/ibHbIE
pecypcbl
Paszgea 1. IlepBoHayasibHble XUMHYECKHE MIOHSATUHSA
Beinmosinenue
TBOPUYECKUX
3aJIaHHM,
PaCKpPBIBAIOIINX

1.1

XuMus — BaxkHas 001acThb
€CTECTBO3HAHMS U MTPAKTHICCKON
NESITENILHOCTH YEJI0BEKA

XuMus — BakHas
0071acTh
€CTECTBO3HAHUS U
MPaKTUYECKOU
EeITEIBHOCTH
yenoBeka. [IpaBuia
0e30I1acHOTO
oOpareHus ¢
BEIECTBAMU U
71a00paTOPHBIM
00opynoBaHuEM.
YucTele BelecTa 1
cMecHu

POJIb XUMHH B
NPUPOJIC U )KU3HU
4eJ0BeKa, €€ CBSI3h C
JIPYTUMH HayKaMH.
[IpoBenenue
IKCIIEPUMEHTA: —
N3yuenue u
OTIMCaHUE
(bU3HIECKUX
CBOWCTB 00pa3ioB
HEOPraHUYECKUX
BerniectB. — [IpaBuia
paboTHI B
nabopaTopuu U
npuémbl 0OpaleHus
¢ 1aG0PaTOPHBIM




000py/TI0BaHUEM. —
Pa3nenenue cmecent

1.2

BemectBa 1 xXumnaeckue pCakuuun

ATOMBI, MOJICKYJIBI,
XUMUYECKUE
3JICMEHTHI.
BemecrBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOEHHUS.
XnMudeckas
dbopmyna.
OTHOCUTENLHAS
aToOMHas Macca.
OTHOCUTENLHAS
MOJIEKYJISIpHas
Macca. MaccoBas
JIOJIST XUMHYECKOTO
JJIEMEHTA B
COCIUHEHHH.
KommuectBo
BCIIIECTBA.
MounsipHas macca.
Pacuetsl no
dbopmynam
XHUMHUYECKUX
COCIUHEHUH.
Moumnsipaas macca
CMECH BEIILIECTB.
MonbHas nons
XHMHUYECKOT'O

BrisBiaenne
pa3IMYMi MEXIY
($uU3MYECKUMU U
XUMUYECKUMU
SIBJICHUSIMU.
Pacno3naBanue
(hUBHUYECKUX U
XUMUYECKHUX
SIBJICHUI
Onpenenenue
MIPU3HAKOB
XUMUYECKHUX
peaKkui, yciaoBu
WX MPOTEKAHMUS.
PaccranoBka

K02 puIIEeHTOR B
cXeMax XMMHYECKUX
peaKkIuu.
[IpoBenenue
BBIYHCJICHUH 110
dbopmynam u
YpaBHEHUSAM
XUMHYECKUX
peaKkuuu.
IIpoBencHue
AKCIIEPUMEHTA —
Omnucanue
buznuecKkux




JJIEMEHTA B
COCVHCHUMU.
Xumuueckas
peakuus u ee
IIPU3HAKU. Y CIIOBUSA
MPOTEKaHUSA
XUMHYECKUX
peakuuid. Tunst
XUMHYECKUX
peakuuii. PacueTst
M0 XUMUYECKUM
YpaBHEHUSIM

CBOICTB 00pa31oB
HEOPraHUYECKUX
BEIIIECTB — METAJIJIOB
1 HEMETAJIOB. —
HabGmonenue
(bU3HYECKUX U
XUMHYECKUX
SIBJICHUM. —
Haoironenue n
OITHCaHUE
MIPU3HAKOB
MPOTEKAHHUS
XUMHYECKUX
peakuuii pa3HbIX
TuIoB. Penrenne
pacU€THBIX 3aJa4 1O
dbopmynam u
YpaBHEHUSM
XUMUYECKAX
peakuii
Pa3IMYHOTO YPOBHS
CJI0JKHOCTH, B TOM

JHCIIe
OJIUMITHATHBIX
Hroro 10
Pazpnen 2. Bozayx. Ilonsitue o razax. Kuciopoa. Oxcuanl
[IpencraBnenus o IIpoBenenue
Bo3snyx. Ilonsarue o razax. Kucmopon.
2.1 3 raszax. Bosnyx. JKCIIEPUMEHTA —

OKCcHUIBI

3akoH ABorajpo.

O3HaKOMJIEHHE C




OTHOCHUTENBHAA
INIOTHOCTH T'a30B.
Ornpenenenue
OTHOCHTCIBHOU
MOJIEKYJIIPHOM
MaccChl
razo00pa3Horo
BEIIECTBA IO
N3BECTHOM
OTHOCHTCIBHOU
IIOTHOCTH.
O0BéMHBIE
OTHOIIIEHUS T'a30B
MIPU XUMHYECKUX
peaKkuusx.
Kucnopoa. O30H.

00pa3iamMu OKCHUIOB
Y OTIUCAHUE UX
CBOMCTB. —
ITony4enue,
cobupanue
KHCJIOpOJa,
H3Yy4YEHHUE €T0
cBoiiCcTB Pemienue
pacu€THBIX 3a4a4 1O
ypaBHEHUSIM
XUMUYECKUX
peakuui u
TEPMOXUMHUYECKUM
ypaBHEHUSM
Pa3IMYHOTO YPOBHS
CJI0’KHOCTH, B TOM

Tennooit apdext quCie
XUMHYIECKOH OJIMMITHATHBIX
peakuu
[IpoBenenue
AKCIEPUMEHTA —
. Ilonyuenue n
Bopopon. CpoiictBa yi
coOupanue
BOJIOPO/JIA.
BOJIOpPOJIA. —
Bomopoa. Ilonsitue o kucinorax u [Tonyuenue u .
2.2 Bszaumoneticteue

COJIAIX

MIPUMEHEHHE
Bonopona [lonstue
0 KHCJIOTAX U COMAX

KUCJIOT C METaJUIaMU
Pemenne pacu€THbIX
3aJa4 1o
YpaBHEHHSIM
XUMHUYECKUX




peakuui, B TOM

YHCIIe
TEPMOXUMHUYECKUM

Bopa. Boga kak
pacTBOPUTEID.
PactBOpEI. IIpoBeneHue
Hacreimennsie u AKCIIEPUMEHTA —
HEHACHIIICHHEIC [Ipurorosnenue
pacTBOPBHI. pacTBOPOB C
PactBoprmMocTh OIpenenEHHON
BEIIECTB B BOJIE. MacCOBOMU Jtojieu
CriocoOsl pPacTBOPEHHOTO
BBIPAKECHUS BellecTBa. Pemenne

)3 Bopna. PactBopsr. [lonsitue 06 KOHIICHTPAaL! 3aJ71a4 C

' OCHOBaHMSIX pacTBOPOB: HCTI0JIb30BaHUEM

MaccoBas JI0JIs MOHATHI «MaccoBast
pacTBOPEHHOTO JIOJIS BEILIECTBA B
BEIIECTBA, pacTBope»;
MOJIIpHas «MOJIsIpHas
KOHIIEHTpAIIUSI. KOHIEHTPALIUS», C
XuMu4ecKue HCI0JIb30BaHUEM
CBOMCTBA BOJBI. KPUBBIX
[Tonstue 06 pPacTBOPUMOCTH
OCHOBaHHSIX.
Nuaukaropsl
Knaccudukarus CocraBnenue

24 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX HEOPraHUYeCKHX dbopMyIn OKCUIOB,

' COCAUHEHUI COCIUHEHUH. KHCJIOT, OCHOBAHUMH,

OKcHasl.

coJiel U ux




I'mppoxcunsl.
KucnoTsr.
OcHoBaHus
pacTBOpUMBIE
(ménoun) u
HEPacCTBOPHUMBIE.
AmpoTepHbie
OKCHBI U
ruapokcuasl. Conu.
dusnueckure u
0o01Ie XUMHYECKIE
CBOMCTBA
MIePEUYHCIICHHBIX
KJIaCCOB
HEOPraHUYECKUX
COCIUHEHMH, NX
o01re cnocoOb!
MOTY4YCHHUS,
MIPUMEHCHHE.
I'eHeTnyeckas CBI3b
MEXy KJlacCaMu
HEOPraHUYECKUX
COEeqUHEHNN

Ha3BaHUM 110
MEXKIYHAPOJHOU
HOMEHKJIaType.
CocraBiicHue
MOJIEKYJISIPHBIX
YpPaBHEHUH pEaKIui,
WJUTFOCTPUPYIOIITUX
XUMUYECKHE
CBOMCTBA M CIIOCOOBI
MOJTYYCHHS BEIIECTB
M3YYCHHBIX
KJIACCOB/TPYIIII, a
TaKKe

TTOITBEPIK IAFOTIINX
TEHETUYECKYIO CBSI3b
MEXKy HUMH.
[IpoBenenue
AKCIEPUMEHTA —
Onpenenenue
pacTBOPOB KUCIIOT U
LIEJIOUEH C
ITOMOIIBIO
WHJIUKATOPOB. —
Bszaumoneticteue
KHCJIOT C
MeTaJIaMH,
peaxkuui
HEUTpaIU3aLUH.
Peakuus
HEUTpaIU3aLUU. —




B3aumoneiicteue
pacTBopa CEpHOU
KHUCJIOTBI C OKCUIOM
menu (I1). —
ITony4yenue
HEPaCTBOPUMBIX
OCHOBaHUH U
M3yYEHHE X
CBOWCTB. —
BriTecnenune oHOTO
MeTaJlla IPyTUM U3
pactBopa CoJii. —
BzaumonetictBue
TUJIPOKCHUAA ITUHKA C
pacTBOpamMu KHUCIIOT
U IIEJIOUEH. —
Pemenne
AKCIIEPUMEHTAIbHBIX
3a/1a4 10 TeMe
«OCHOBHBIE KJIaCChI
HEOPraHU4eCKNX
COEIUHEHUIN.
Pemienune pacu€THbix
3a/1a4 1o
YpaBHEHUSIM
XUMHUYECKUX
peakLuii pa3HbIX
TUIIOB U YPOBHEH
CJI0KHOCTH, B TOM




YUCJIC
OJIMMITNAAHBIX

Hroro

15

Paznean 3. Ilepuoanyeckuii 3axon u [lepuoguyeckasi cucrema xumnuyeckux 3;1eMeHToB /. . MenaesieeBa.

3.1

[Tepuonnyueckuii 3aKOH U
[Tepunoandeckas cucTeMa XUMHUYECKUX
anemenToB .M. Menneneena.
Crpoenue atoma

Ilepuonnueckuii
3aKOH XUMHYECKUX
anementoB .M.
Menneneesa u
CTPOCHHE aToMa.
CocraB aTOMHBIX
anep. CTpoeHue
AIIEKTPOHHBIX
000JI0YCK aTOMOB
nepBbIx 20
XUMHUYECKUX
3JIEMEHTOB
[Tepuouueckoi
CHUCTEMBI
XUMHUYECKUX
snemenToB ..
Meuneneesa.
3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
aTOMOB pajanyca
aTOMOB
XUMHUYECKUX
2JIEMEHTOB,
METATUYECKUX U
HEMETaUTMYECKUX

MoaenupoBanue
CTPOCHHE aTOMa,
HYHEPTEeTUYECKHUX
YPOBHEHN U
MOTypOBHEH TPHU
MTOMOTIIH PUCYHKOB,
IEKTPOHHBIX
KOH(pUrypauu u
AIEKTPOHHO-
rpaduYecKux
dbopmy.
OO0psicHeHHE 001X
3aKOHOMEPHOCTEN B
M3MEHEHUHU CBOMCTB
XUMUYECKUX
AJIEMEHTOB.
[Iporno3upoBanue u
XapaKTEepPHUCTHKA
CBOICTB
XUMHUYECKUX
AJIEMEHTOB U MX
COCIMHEHUH Ha
OCHOBaHUU
3aKOHOMEPHOCTEN
ITepuoanueckon




CBOMCTB 11O
rpynmnam u
MIEPUOIAM.
N3menenne
KHCIIOTHO-
OCHOBHBIX CBOMCTB
CoeqUHEHNN
XUMHAYECKAX
9JIEMEHTOB B
nepuoaax u
rpymnmnax.
XapakTepucrrka
XHMUYECKOr0O
9JIEMEHTA II0 €TO
MTOJIOKEHHIO B
ITepuoauueckoi
cucteme ..
Meunneneesa

CHCTEMBI
XUMHAYECKUX
AJIEMEHTOB.
Brinonxenue
AKCIIEPUMEHTA —
O3HakoMJIEHUE C
oOpasznamu
METaJJIOB U
HEMETAJIJIOB.
WNHpuBuyabHbIE
WJTU TPYIIIIOBBIC
MIPOEKTHI TI0 TEME
«Ileproanueckuii
3aKOH H
[Tepuonnueckas
cucreMa
XUMUYECKUX
anemenToB JI.1.
Meuneneena.
Ctpoenue aTroma

3.2

Xumunaeckas cBs13b. OKHUCIHUTEILHO-
BOCCTAHOBUTCJIbHBIC PCAKITUN

XuMuyeckas CBS3b,
€€ BU/EI.
MexaHu3mel
o0pazoBaHus
KOBaJICHTHOM U
HOHHOM CBSI3H.
ONEKTPOHHBIE U
CTPYKTYpHBIE
(bopMyITBI BEIIECTB.
Karuons! n

MoaenupoBanue
CTPOEHUS MOJIEKY
IIPU TIOMOIITH
PUCYHKOB, MOJICIIEH,
ANEKTPOHHBIX U
CTPYKTYPHBIX
bopmyt.
PaccranoBka

K03 (UIIUEHTOB B
cxeMax




AQHUOHBI.
Kpucramnmgeckue u
amopdHbIe
BEILIECTBA. | HIIbI
KPUCTAJUIMYECKUX
PEETOK.
OKHCIUTETHHO-
BOCCTaHOBUTEJIbHBIC
peakuuu

OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX
peaKkuui METOI0M
AIEKTPOHHOTO
OanaHca.
IIpoBeneHue
AKCIIEPUMEHTA —
OnLITHI,
WJUTIOCTPUPYIOIIHE
OKHUCJIUTEIBHO-
BOCCTaHOBUTEILHBIE
peaknuu. Pemenue
pacu€THBIX 3a1a4 1O
dbopmynam u
YPaBHEHUSIM
XUMUYECKHAX
peaKkuii pa3HbIX
TUIIOB U YPOBHEHN
CJI0’KHOCTH, B TOM
qyucIie
OJIMMIIHNAAHBIX

Hrtoro

OBIIEE KOJIMYECTBO YACOB 110
INPOI'PAMME

34




9 KUIIACC

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM KouunyecTBo OcHoBHOE OcHOBHBIE BHBI (ungposbie)
n/n NPorpamMmbl 4acoB coJep:xaHue AeITeTbHOCTH o0pa3oBaTe/ibHbIE
pecypcsl
Paspnen 1. BemecTBo M XuMu4ecKkasi peakuus
[ToBTOpEHUE N
yrayoiieHne 3HaHUu !
OCHOBHBIX Pa3/IeJioB
Kypca 8 Kiacca. Pemenue
ITeproanueckuii KauyeCTBEHHBIX 3a71a4
3aKOH U Y pacy€THBIX 3a1a4
[Tepnoanueckas 110 YPaBHEHHUSIM
cucreMa XUMUYECKHUX
XUMHAYECKUX peaKkIuu.
. anementoB .M. NunuBuyanbHbIe
[ToBTOpEHue u yriaydienrne 3HaHUK O
1.1 2 Meneneena. WJIY TPYIIIOBBIE
BEILIECTBE
CrpoeHue BelecTa. | MPOEKTHI:
XUMHYECKAs CBI3b. [Tepuonnueckuit
MexMoJIeKyIHbIE 3akoH [[.U.
B3aUMOJCHCTBUA. MenneneeBa u
Tuner pa3BUTHE
KPUCTAJUIMYECKUX COBPEMEHHOI

petérok. OCHOBHbIE
KJ1aCChI
HEOPraHUYECKUX
COCIMHECHU M

(U3UKY U XUMUHT




1.2

OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMHUYECKUX peaklnii

D1eMEeHTHI
XUMHYIECKOH
TEPMOJMHAMUKH.
3akoH I'ecca.
CxopocTb
XUMHYIECKOH
peakuun. DakTopsl,
BIUSIONINE HA
CKOPOCTh
XAMHYSCKOM
peakuuu. [Tonsitue o
XUMHYECKOM
PaBHOBECHH,
npunnun Jle
Iatenne.
OKuCIUTEIIHFHO-
BOCCTaHOBUTEILHBIE
peakiuu

OObscHEHUE U
MIPOTHO3UPOBAHUE
3aBUCHMOCTH
CKOpPOCTH
XUMHYECKOH
peakuuu OT
Pa3IUYHBIX
(bakTopoB.
IIporao3upoBanue
BO3MOKHOCTH
MPOTEKAHUS
XAMHAYECKUX
peakuuii B
Pa3ITUYHBIX
YCIOBUSIX.
CocraBneHue
ypaBHEHUH
OKHCIUTEIBHO-
BOCCTAHOBHTEJIHLHBIX
peakui ¢
HCITOJIb30BaHUEM
MeToaa
3JIEKTPOHHOTO
OanaHca.
[IpoBenenue
AKCIEPUMEHTA —
N3yyenune
3aBUCHMOCTHU
CKOpPOCTH
XUMHYECKOM




peaKkluu OT
Pa3IUYHBIX
(hakTopoB. —
Pemenue
AKCIIEPUMEHTAIbHBIX
3a/a4 1o TeMe
«OKUCTUTENHHO-
BOCCTaHOBUTEILHBIE
peakuuny». Pemenue
pacu€THBIX 3aaa4
Pa3IUYHOTO YPOBHS
CJIO’KHOCTH, B TOM
quUCIIe
OJIUMIHUAIHBIX, TIO
teMe «OCHOBHBIE

3aKOHOMEPHOCTH
MPOTEKAHUS
XUMUYECKUX
peakuuiin
DIIEKTPOJIUTUYECKAS CocraBneHue
JIACCOLMAIIHS. ypaBHEHUH
XUMHYECKHE JIACCOLMAIINHI
peakiuu B KHCJIOT, LIEJI0YEH U
pacTBopax. COJIEH, TIOTHBIX U
DJIEKTPOJIMTUYECKAS AUCCOIUALIMS. .
1.3 CuibHbIE U cl1a0bIe COKpaIIEHHbIX
XHUMHYECKUE PEAKIIMH B paCTBOPax .
3JEKTPOJIUTHI. MOHHBIX YPaBHEHUI
CreneHb peakuuii HOHHOTO
JIMCCOIMAIINH, oOMeHa, KpaTKuX
KOHCTaHTa MOHHBIX YPaBHEHUI
JIUCCOIIAAIIN Y. peakuuii ruipoausa




Honnoe
MPOU3BE/ICHUE BO/IBI.
Bonopoansrit
IIOKAa3aTellb.
Peaknmm nonHoTO
obmena. I'maponus
coleit

conen. [IpoBenenue
AKCIIEPUMEHTA —
Peaxiinu noraHOTO
oOMeHa. —
Pacno3naBanue
pacTBOPOB COJIEH C
IMOMOIIILIO
WHIUKATOpa. —
Pacno3naBanue
HEOPraHUYeCKHX
BEIIECTB C MOMOIILIO
KayeCTBEHHBIX
peaKkuii Ha HOHBIL. —
Pemenne
AKCIEPUMEHTAIBHBIX
3aJ1a4d 110 TEME.
Pemenne
KauyeCTBEHHBIX 3a7a4
Y pacy€THBIX 3a]a4
Pa3JIMYHBIX TUIIOB U
YPOBHEM CIIOKHOCTH,
B TOM YHCJIE
OJIMMITHATHEIX, T10
TEME
«INEKTPOJIUTHYECKAS
JTMCCOIIAAIIHSL.
XHUMHUYeCKHe
peakuuu B
pacTBopax»




Hrtoro

Pa3gen 2. Hemerasjibl ¥ UX COeAUHEHU S

IIpoBeneHue
AKCIEPUMEHTA —
O3HaKOMJIEHHE C
oOpasznamu
MIPUPOTHBIX
XJIOPUJIOB
(rajoreHus10B). —
N3ydenne cBOMCTB

O061mas COJITHOU KUCIOTBI. —
XapaKTEePUCTHKA KauectBennsie
)1 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX HEMETAJIJIOB. peaxkuu Ha XJIOpH-,
' aneMeHToB VIIA-rpynmsl. ['anorensl I"anorenst. Xiop u OpOMU/I- 1 HOTUI-
€ro BayKHeUIme noHsbl. — [Tomyuenue
COCAMHEHUS COJISTHOM KUCIIOTHI,
A3y4YEHHE €€
cBoicTB. Pemienue
KAaueCTBEHHBIX 3a]a4
Y pacu€THBIX 3a7a4
BBICOKOT'O YPOBHS
CJI0KHOCTH U
OJIMMIIUAJHBIX, 10
TeMe «l'amoreHs»
Ob6mas [TpoBenenue
OO01as XxapakTepUCTUKA XUMUYECKHIX XapaKTEePUCTHKA AKCIIEPUMEHTA —
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé XUMHUYECKUX N3yyenune
COEIMHEHUS snemeHToB VIA- XUMHYECKUX CBOWCTB
rpynnsl. Cepa u eé pa30aBIeHHOMN




BaKHEUIIINE
COEIUHEHUS

CEpPHOU KUCIIOTHI. —
IIpoBencHue
KaueCTBEHHBIX
peakuuii Ha
cynbpun-, cyabpur-
U Cynb(aT-noHBI
Pemenue
KayeCTBEHHBIX 33/1a4
W pacYETHBIX 33734
Pa3IUYHBIX TUTIOB U
YPOBHEH CII0KHOCTH,
B TOM YHCJIE
OJIMMITHAIHBIX TIO
teme «Cepa u eé
COCAVHEHUS»
NunuBuyanbHbIe
WJIU TPYTIIIOBBIE
IIPOEKTHI 110 TEME
«Cepa u ee
COCAMHEHUS»

2.3

OO1ast XapakTepUCTUKAa XMMUYECKUX
aneMeHToB VA-rpynmnsl. A30T,
dbocdop 1 UX coeTMHEHHUS

Oomas
XapaKTEePUCTHKA
3JIEMEeHTOB VA-
rpynmsl. A30T U €ro
Ba)KHEHUIIIHE
COCIMHCHHUS.
®docdop u ero
COCIMHCHUS

[IpoBenenue
AKCIEPUMEHTA —
N3yuenue
XUMHYCCKHUX CBOMCTB
coJiel aMMOHUS. —
KauecTtBennas
peakiuus Ha MOH
ammoHus u ocdar-
noH. — [lonyyenue
aMMHMaKa U U3y4eHHe




€ro CBOMCTB. —
N3yuenue cBOWCTB
a30THOM KHCJIOTHI.
Pemenune
KaueCTBCHHBIX 3aJ1a4
Y pacy€THBIX 3aJ1a4
BBICOKOTO YPOBHSI
CIIOKHOCTH U
OJIMMITHAIHBIX 110
TeMe «A30T ero
COEIMHEHU
NunuBuayanbHbIe
WJTU TPYIIIIOBBIC
MIPOEKTHI TI0 TEME
«A30T, dhocdop u ux

COCVHEHUS»
[IpoBenenue
AKCIIEPUMEHTA —
AncopOrus
OO01mas p
PacTBOPEHHBIX
XapaKTEePUCTHKA
BEILIECTB
aneMeHToB [VA-
AKTUBUPOBAHHBIM
OO01as XxapakTepUCTUKA XUMUYECKHX rpynnsl. Yriaepoa u
. yriem. — [osyuenue,
2.4 anemeHToB [VA-rpynmnsl. Yriepon u €ro BaXHeUIme
B cobupanue,
KPEMHHI, UX COETUHEHUS COCIMHEHUSI.
. pacno3HaBaHue U
Kpemuuii u ero .
. M3y4YEHUE CBONCTB
Ba)KHEWIINE
YTJIEKHUCIIOTO ra3a. —
COCMHEHUS
B3anmublie
MpeBpalieHus

KapOOHATOB U




rUApOKapOOHATOB. —
KauecTBeHHnnie
peakuuu Ha
KapOoHaT- U
CHJIMKAT-UOHBL. —
[Tomyuenue oxcuaa
yraepona(IV) u
H3Yy4YEHHUE €TO
CBOMCTB. — PemmieHue
AKCIIEPUMEHTAIbHBIX
3a7a4 I10 TEME
«Baxxnenmmune
HEMETAJUIBI U UX
COEIMHEHUS.
Pemenne
KaueCTBEHHBIX 3a1a4
1 pacUYETHBIX 33724
Pa3IUYHBIX TUIIOB U
YPOBHEH CIIOKHOCTH,
B TOM YHCJIE
OJIMMITHAJHBIX, TI0
Teme «Yraepoa u
KpPEMHUU U UX

COCAVHEHUS»
Hroro 13
Pasznen 3. MeTaJlsIbl M NX COeTHHEHH S
Ob6mas [TpoBenenue
3.1 OO1u1me cBoiicTBa METAIIIOB 2 XapaKTEepPUCTUKA JKCIIEPUMEHTA —
XUMUYECKUX B3aumoneiicteue




DJIEMCHTOB —
METaJIJIOB Ha
OCHOBAaHMH UX
IIOJIOKECHUS B
[Tepuonnueckon
CHCTEME
XUMUYECKUX
anementoB .M.
Menneneesa u
CTPOCHHS aTOMOB.
O01Ie XuMAYECKHUE
CBOMCTBA METAJJIOB
Koppo3sus metamios.
CruraBsl METAJIJIOB.
O0r1ue crnocoOsl
MOJTyYEHHUS
METAaJJIOB.
DIIEKTPOIN3

METAaJIJIOB C BOJOH, C
pacTBOpamu CoJIel U
KucnoT. Pemenue
KaueCTBCHHBIX 3aJ1a4
Y pacy€THBIX 3a1a4
Pa3IUYHBIX TUIIOB U
YPOBHEH CIIOKHOCTH,
B TOM YHCJIE
OJIMMITHAJHEIX, TI0
Teme «OO0mue
CBOMCTBA METAJIOBY.
NunuBuayanbHbIe
WJTU TPYIIIIOBBIC
MIPOEKTHI TI0 TEME
«CBolicTBa METAINIOB
Y UX IPUMEHEHUE»

3.2

Baxkueiimme MeTauIbl U BX
COCIMUHCHUA

Mertannbsl A-Tpyti.
IllenouyHpIe METaIIIbI
1 UX Ba)KHEHIIINE
COCIUHCHMUS.
Illen1oyHo3eMeENbHEIC
METaJUIbl, MAarHUM U
UX BaKHEHIIHNE
COCIMHCHHUS.
AIOMHHHI H €ro
Ba)KHEHUIITHE
COCIMHCHHUS.
Meramisl b-rpymi.

[IpoBenenue
AKCIIEPUMEHTA —
OkparmuBaHue
IUIAMEHH COJISIMH
METAJIIO0B. —
Bszaumoneticteue
TUAPOKCHJIOB HATPUS
Y KaJIbIUsI C OKCUIOM
yraepoaa (IV) u
KHUCIIOTaMU. —
HccnegoBanue
CBOMCTB KapOOHATOB




Menb u cepebpo u
nX Ba)kKHelIme
coenuHenus. L{luuk u
€ro Ba)KHCHIIIE
COCIMHCHHUS.
Kemne3o u ero
Ba)KHEHIITIIE
COCIMHCHUS

U TUJPOKapOOHATOB
KaJIbIH, )KECTKOM
BOJBL. —
HccnenoBanme
aM(OTEPHBIX
CBOMCTB
TUIPOKCHJIOB
ATFOMMHUS U IMHKA.
— N3yuenune
MIPOIIECCOB
MTOTYYCHUS
THIPOKCHJIOB
Kele3a, ux
XUMHAYECKUX
CBOMCTB. —
JKécTtkoCTh BOALI U
METOJIBI €€
yCTpaHEHHUS. —
Pemenne
AKCHEPUMEHTAIBHBIX
3aJ1a4d 110 TeEME
«Baxunenmne
METaJUIbl U UX
COCIUHEHUS». —
KauecTBeHHEIE
peaKkIy Ha MOHBI
MarHus, KaJIbIIus,
AJTFIOMUHUS, IIMHKA,
xeneza(2+),
xkenesa(3+),




meau(2-+),
cepebpa(+1).
Pemenne
KaueCTBCHHBIX 3aJ1a4
Y pacy€THBIX 3a1a4
Pa3IUYHBIX TUIIOB U
YPOBHEM CIIOXKHOCTH,
B TOM YHCJIE
OJIMMITHAJHEIX, TI0
TeMe «MeTaJlIbl U UX
COEIMHEHUS
NunuBuyanbHbIe
WJTU TPYIIIIOBBIC
MIPOEKTHI TI0 TEME
«Baxwneimune
METaJUIBI U UX

COCAVHEHUS»
Hroro
Pasznen 4. Xumus v oKpy:Kaomas cpeia
BemectBa u maTepuaibl B )KU3HU
4.1 yenoBeka. OCHOBBI AKOJIOTHYECKOM
rPaMOTHOCTHU
Hroro
Pasznea 5. O0001menne 3HaAHMI
. Brimosnenue
[ToBTOpeHue u 06001IeHNE 3HAHUI [ToBTOpEHME N
. AKCIIEPUMEHTA —
5.1 OCHOBHBIX Pa3/IeJioB KypcoB 8—9 0000111eHNE 3HAHUH,
Pemenue

KJ1aCCOB

MMOJIYYCHHBIX ITPU

SKCIICPUMCHTAJILHBIX




W3YYEHUU Kypca
xuMuu 8—9 Ki1accos

3a/1a4 II0 TEME
«MeTamisl,
HEMETAJLIBI U X
COCIUHCHUS
Pemenune
KauyeCTBEHHBIX 3a7a4
W pacYETHBIX 33734
Pa3JIMYHBIX TUTIOB U
YPOBHEH CII0KHOCTH,
B TOM YHCIIC
OJIMMITHATHBIX, I10
W3yYECHHBIM TEMAM

Hroro

OBIIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

34







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne n/n Tema ypoxa Konrpoabubie | IIpakTHyeckue i popsie
Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
[IpakTukym. Posib XMuu B KU3HH Y€IOBEKA 1
2 [IpaxkTukym. UucTele BemecTBa 1 CMECH 1
3 [IpakTukym. BeinosiHeHHe TBOpUYECKUX 1
3aIaHUN 1O TeMe «ATOMBI U MOJIEKYJIbD)
4 [IpakTukym. BeinosiHeHHe TBOpUECKUX 1
3aIaHuN 0 TeMe «XUMUYECKHE FITEMEHThD)
[IpakTukyMm. Pemenune 3amau no reme
5 «Xumudeckas popmyna. BaeHTHOCT aTOMOB 1
XMUMHYECKUX DIIEMEHTOBY
IIpakTKkyM. ATOMBI, MOJIEKYJIbI, XMNMHUYECKHE
6 2JIEMEHTHI. BelecTBa MOJIEKYIIPHOTO U |
HEMOJIEKYJIIDHOTO CTPOCHHSA. XUMUYECKast
dbopmyna
7 [IpakTukym. Pacyérsl 1o XuMuyecKum |
bopmynam
8 [IpakTukym.YpaBHEHUS] XUMUYECKUX PEAKIINI 1
9 [IpakTukym. Pacuérel o ypaBHEHUIM |
XMUMHMUYECKUX PEaKLIUN
10 [Ipaxtukym. Pacu€rsl o ypaBHEHUAM 1

XUMHUYCCKUX peaKuHﬁ




IIpaxtuxym. IIpencraBnenue o rasax. Bosgyx

11 KaK cMech razoB. 3akoH ABorajapo. O0bEMHbBIE 1
OTHOIIEHHUS Fa30B MPU XUMUYECKUX PEAKIIUS

2 [Ipaktukym. TermoBoit 3pdekT XuMuaeckux |
peakuui

13 [IpakTukym. Pemenue 3ana4 no ypaBHeHUAX |
XUMHUYECKUX peaKIni

14 [Ipaktuxym. Bonopon u ero corictsa 1
[IpakTukym. Pemenne pacu€THeIX 3a1a4 1o

15 YPAaBHEHUSAM XMMHUYECKHUX PEAKIUN C y9aCTHEM 1
BOJIOpOJIa

16 [IpakTukym. Pemenne pacu€THeIX 3a/1a4 1O 1
YpaBHEHUSAM XUMHYECKUX peaklui

17 [IpakTukym. Pemenne pacu€THbIX 3a7a4 C |
HCIIOJIb30BAHNEM T'a30BbIX 3AKOHOB

13 [IpakTukym no Teme «Boja u e€ cBoiicTBa. |
OcHoBanus»
[IpakTukym. Pemenue 3amay ¢

19 HCIIOJIb30BAHUEM IIOHATUSA «MACCOBAast J0JIA 1
PacTBOPEHHOIO BELLIECTBA»

20 [Ipaktukym no reme «OKCUIBI» 1

21 IIpakTukym no teme «OCHOBaHMS» 1

22 [Ipaktukym no teme «KucnoTen» 1

23 IIpakTukym no teme «Conn» 1
IIpakTukym no teme «l'eHeTndeckast cBsI3b

24 MEXKy KJIacCaM¥ HEOPTraHUYECKUX 1

COEIMHEHUI




25

[MpakTukym. Pemenue 3agad no popmynam u
YPABHEHUSIM XUMHUYECKUX PEAKIIUN

26

[Tepuonueckuii 3aKOH XUMHUYECKHUX
anemeHToB /.. MenieneeBa u cTpoeHue
aToma

27

[IpakTukym. CocraB atoMHbIX siziep. CTpoeHue
IEKTPOHHBIX 000JI0UYEK aTOMOB

28

[IpakTikym. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB aTOMOB paJiyca aTOMOB XUMHUYECKHUX
3JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U
epuoaam

29

[IpakTukym. XapakTepucTuKa XUMHUYECKOTO
JJIEMEHTA IO €0 MOJIOKEHUIO B
[Tepuonnueckoit cucreme .M. Menneneera

30

Xumuueckas CBSI3b U €€ BUILI

31

[TpakTukym. Mexanu3mbl 00pa3oBaHUs
KOBAJICHTHOM U HOHHOM CBSI3U. DJIEKTPOHHbBIE
U CTPYKTYpHBIE (OopMYIIbl BemecTB. KaTnoHsbI
Y aHUOHBI

32

Kpucrannuueckue u amopdHbIe BeliecTsa.
THUIBI KPUCTATIITNYECKAX PEIIETOK

33

HpaKTI/IKYM. OKHCIIUTEIIBHO-
BOCCTAaHOBUTCJIbHBIC pCaKIINH

34

O00011IeHrEe U cUCTEMATU3ALUS 3HAHUI

OBIIEE KOJIMYECTBO YACOB 110
INPOI'PAMME

34




9 KUIIACC

Ne i/t

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoibHbie
padoThbI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipaktuxym. [lepnoauyeckas cucrema
xuMmudeckux snemenToB .. Meneneena.
Ctpoenue BemecTBa. XUMHUUYECKas CBA3b

[IpakTukym. OCHOBHBIE KJIaCChI
HEOPraHWYECKUX COCTMHEHUI

[IpakTukyMm. D1eMEHTBl XUMHYECKON
TepMOJANHAMMKH. 3aKoH ['ecca

[TpakTtukym. CKOpOCTh XUMUYECKOUN pPEAKIHH.
@DaKTOPbI, BIUSIIONINE HA CKOPOCTh XUMUYECKOMN
peakuuu. [loHaTHE O XMMUYECKOM PaBHOBECHUH,
npuniun Jle [larense

[IpakTtukym. OKHCIUTENBHO-
BOCCTaHOBUTEJIbHBIC PEAKIINH

[IpakTuKyM. DIEKTPOJIUTHYECKAS
nucconuanus. XuMHYeCKUe peakiifny B
pactBopax. CUIIbHBIE U ClIa0ble JIEKTPOJIUTHI.
Crenenp auccouranuy, KOHCTaHTA
nuccouuanuu. MIoHHOe Mpou3BeieHre BOIBI.
BonopoaHslil nokazarens

[Ipaktukym. Peakiiuu noHHOTO OOMeEHa.
I'maponus coien




IIpaktuxym. Pemenue 3anaq no treme

8 «DNEKTPOJIUTUYECKAS TUCCOLIAALIUSL.
XUMHYECKUE PEeaKLIUU B pacTBOpax»

9 [Ipaktukym. O0mas xapakTepucTuKa
HEMETAJUIOB. ['anoreHsl

10 [IpakTukym. XJ10p 1 €ro BaxXHEHIINE
COEIMHEHUs

1 [IpakTukym. OO6mmas xapakTepucTHKa
XUMHUYECKUX 3J1eMeHTOB VIA-rpymnibl

12 [IpakTukym. Cepa u e€ BakHeHIME
CO€IMHEHUs

13 [Ipaktukym. Pemenue 3aga4 no ypaBHeHUSAM
XUMHUUYECKUX PEaKINi

14 [Ipaktuxym. OOmas xapakTepUCTHKA
31eMeHTOB VA-rpynmbl. A30T U €ro CBOMCTBa

15 [IpakTukym. Baxkneitimume coequHeHns a30Ta

16 [IpakTukym. Pemenue pac4€THbIX 3a1a4 110
TeME «A30T U €ro Ba)KHEUIINE COCAUHEHUSD

17 [Ipaktuxym. ®ochop u ero BaxHenme
COCIMHEHUS

13 OOmas xapakTepucTrka syeMeHToB [VA-
IpyNIbl. YTIEpO U €ro CBOMCTBa

19 [IpakTukym. Baxkneimme coequHeHus
yriaepoaa

20 [IpakTukym. KpemHuii u ero coequHeHns

)1 [Ipaxtuxym. Pemenne pacy€THeIX 3a1a4 10

YpPaBHCHHUAM XUMHUYCCKUX peaKI_II/Iﬁ




22

OOmast XxapakTepUCTUKAa XUMUYECKHX
3JIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX
noJioxkeHus B [lepuoauueckoi cucreme
xuMudeckrx anementoB [[.1. MeHnieneeBa u
cTpoeHus aToMoB. O0IIMe XUMHYECKIE
CBOMCTBA METAJJIOB

23

Koppo3sust metamios. CruiaBel METaIIOB.
OO6mue cnocoObl MOTYYSHHUS METAIIOB.
DNeKTpOIn3

24

[TpakTukym. lllenoynbie METAIIBI K KX
BaXKHEHUIITHE COCTMHEHNS

25

[TpakTukym. lllenoyHo3eMenbHbIE METAIIIBI,
Marfaui M UX Ba)KHEHIITHE COSTMHEHHUS

26

[IpakTukyMm. AJIIOMHUHUIN U €r0 BaKHEHIINE
COEIMHEHUS

27

OO6mras XxapakTepucTUKa METaJIIOB b-rpymi.
[Ipaktuxym. Menp, cepedbpo, IIMHK U UX
BaYKHEHIIINE COeTUHEHUS

28

[IpakTukym. JKeneszo u ero BakHeume
COeIMHEHUS

29

Baxueitmme BCIICCTBA 1 MAaTCPUAJIbI, obnactu
UX IIPUMCHCHMUA. HoBrie MaTCpHaJIbl U
TCXHOJIOI'H. HpI/IHI_[I/IHBI «3€JCHON XUMHUI)»

30

XuMus 1 340POBLE. DKOJIOTHYECKHE HpO6HCMLI,
CBA3aHHbBIC C COCANHCHUSAMMU YIJIEpOJa, a30Ta,
CCPBI, TAKCIIBIX MCTAJIJIOB




31

[Ipaktukym. O6001IEHIE U3YUYEHHOTO.
Pemenne kauecTBEHHBIX M KOJIMYESCTBCHHBIX
3a1a4 110 U3YYCHHBIM TEMaM

32

[Ipaktukym. O600IEeHIEe U3YYEHHOTO.
Pemenne kauecTBEHHBIX M KOJIMYESCTBEHHBIX
3a1a4 110 U3YYCHHBIM TEMaM

33

[IpakTukym. O6001IEHIE U3YYEHHOTO.
Pemenne kauecTBEHHBIX M KOJIMYESCTBEHHBIX
3a1a4 110 U3YYCHHBIM TEMaM

34

[IpakTukym. OG001IEHIE U3YYEHHOTO.
Pemenne kauecTBEHHBIX M KOJIMYSCTBEHHBIX
3aaa4 110 U3YYCHHBIM TEMaM

OBIIEE KOJIMYECTBO YACOB I10
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