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2026
HOACHUTEJBbHASA 3AIIUCKA

O0mas xapakTepucTHKa Kypca

[Iporpamma kypca BHeypouHoW nearenbHocTu «Kiyd mrobuteneit xumum» (manee —
porpaMMma) cocTaBiieHa Jijisi 8—9 KJ1accoB Ha OCHOBE MOJIOKEHUN U TpeOOBaHMIA:

— DepepasbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa OCHOBHOTO OOIEro
oOpa3oBaHus (yTBEpKIEH MpukazoM MuHHCTEpCTBa MpocBemieHus Poccuiickoit @enepauu ot
31 mas 2021 r. Ne 287);

— ®denepanpHOil 00pa3oBaTENbHONM MPOTPaMMBI OCHOBHOTO OOIIEro 0oOpa3oBaHUs
(yrBepkaeHa npukazoM Munmpocsemenus: Poccun ot 18.05.2023 Ne 370; 3apeructpupoBaHo B
Mumnrocte Poccun 12.07.2023 No 74223).

Ilpu paspaboTke mNpPOrpaMMbl HCIOJB30BAJIMCH CJEAyKOIIHe HOPMATHBHbBIE
AOKYMEHTBI:

— Vxka3 Ilpesunentra Poccuiickoit @enepanuu ot 28.02.2024 r. No 145 «O Crparerun
Hay4YHO-TE€XHOJIOTHYECKOro pa3sutus Poccuiickoit denepanumy;

— KoMmmuiekcHblil IUIaH MEPOINPUITUN O TMOBBIIICHUID KAa4eCTBA MATEMATHYECKOTO M
€CTECTBEHHO-HAy4YHOro oOpa3zoBanus Ha nepuoa a0 2030 roga (yTBepXKIEH pacropsiKeHHEM
IIpaBurensctBa Poccuiickoit deneparnuu ot 19 Hos6ps 2024 roga Ne 3333-p).

AKTYyaJIbHOCTBH Kypca

AKTyalnbHOCTh Kypca BHeypouHoi gnesrenbHocTd «Kiy®d mrobOutenedt  XuMum»
00ycIIoBIIeHa HEOOXOIMMOCTBIO Pa3padOTKU CIEIHATBHBIX MPOrpaMM OO0y4YeHHs M BOCIIUTAHMUSA,
CHOCOOCTBYIOIIMX  MOBBIIIEHUIO KayecTBA MAaTeMaTHYeCKOr0 M  eCTECTBEHHO-HAayYHOIO
o0pa3oBaHus, B TOM YHUCIIE MPEIyCMaTPUBAIOIINX YIIyOJIeHHOE H3ydYeHHEe Y4eOHOro mpeamera
«Xumus».

[Ipennaraemslii Kypc BHEYPOUYHOM JEATEIBHOCTH JONOJHSAET M PACUIMPSET IPOrpaMmy
Kypca XUMHH 0a30BOro ypoBHs. Peanusanusi nmporpaMmsl O3BOJUT BBIMTH 32 PAMKH W3Y4YECHMSI
XMMHUU Ha 0a30BOM YypOBHE, HCIOJIb3Ys (OPMBI, OTIMYHBIE OT YPOUYHBIX, U OOECIEUUTH
yriayOJeHHOe U3yuyeHre XUMUU Ha YPOBHE OCHOBHOTO 00I11eT0 00pa3oBaHusl.

[Iporpamma Kypca mpedycMaTpUBAaeT OpPraHU3alUI0 Pa3HOOOpPa3HON JesITeNbHOCTU
o0Oydaromuxcsi, HX aKTUBHOCTb U CaMOCTOSITENIbHOCTb, COYETaeT WHAMBUAYAIbHYIO U
IPYyMIIOBYIO padoTy, MPEANoaracT MPOSKTHYIO M UCCIIE0BATENBCKYIO I TETbHOCTD.

B nepByto ouepenp nmporpamma yAensieT 0co00e BHUMaHHE BBITIOJIHEHUIO 00y4YalOIIMMUCS
XMMHUYECKOTO SKCIEPUMEHTa — JJAOOPATOPHBIX OIMBITOB M MPAKTHYECKUX PabOT, YTO MO3BOJIUT
MM Ha MpPaKkTUKE HU3Yy4YUTh 3aKOHOMEPHOCTH MPOTEKAHMS XHMHUYECKUX IPOLECCOB, Pa3BUTh
IPAKTUYECKUE YMEHHS M HaBbIKM IUIAHUPOBAHMSI, IOJATOTOBKH, IIPOBEJEHUS, aHalIM3a U
UHTEPIIPETALIMM  TIOJYYEHHBIX OKCIIEPUMEHTAJIbHBIX PE3YJIbTaTOB, HAYYUTbCS IPHUMEHATH
TEOpPETUYECKHE 3HAHUS JUIS OOBSCHEHNSI XUMHUYECKUX MTPOLIECCOB, MPOUCXOASIIUX B TOM YHUCIIE B
CUTyalusax KU3HEHHOTO XapakTepa. Oco3HanHOE BBINIOJIHEHHE XUMHYECKHUX
AKCIIEPUMEHTANBHBIX PaboT OyJeT crnocoOCTBOBAaTH MOBBILIEHHIO MOTHBALMM K H3YUYEHUIO
xumud. [IporpamMmoll TpeayCMOTPEHO TakXkKe pelmieHHe OOYYarolMMUCS KadeCTBEHHBIX W
KOJIMYECTBEHHBIX pa3JIUYHbIX THUIIOB, U YPOBHEH CIIOXHOCTH, B TOM YHCJIE OJUMIIHAIHBIX.
BbIMONHEHUI0 XUMHYECKOTO HKCIEPUMEHTa U pEIICHUI0 3aJady  00s3aTeNbHO  JIOJIKHO
IPEIIeCTBOBATh 3HAKOMCTBO O0YUAIOLTUXCS CO CBI3aHHBIMU C HUMH 3JIEMEHTAMHU COJIEPKaHuUs.



IIporpamma kypca BHeypouHOH AesitenibHOCTH «KityO mroOureneil XuMum» MoXeT ObITh
BOCTpeOOBaHa O0YYaIONIMMHUCS, KOTOPhIE MOTHBHPOBAHBI K OCO3HaHHOMY BBIOOPY mpodeccuii,
CBSI3aHHBIX C IPUMEHEHUEM XMMHUYECKUX 3HAHUM.

eapb u 3a1a4u Kypca

Ienp naHHOM porpaMMsel — 00€CIEUUTh HHAMBUYaJIbHbIE TOTPEOHOCTH 00YYaIOLIUXCS B
U3yYE€HUM XMMHU B YCIOBMSX, Korjza ydeOHbIM IIaH oOpa30BaTeNbHONW OpraHu3aluu
IpeaycMaTpuBaeT U3yuyeHre yueOHOro npeamera « XuMus» TOJIbKO Ha 6a30BOM YpPOBHE.

[Ipenmaraemass mporpaMMa  y4YUTHIBAa€T — IICHUXOJIOTO-TIEAArOTHYECKUe  OCOOCHHOCTH
COOTBETCTBYIOLIIEH BO3pacTHOM KaTeropuu oOyuwaromuxcs. Ee ocBoeHue cmnocoOcTByeT
pa3BUTHIO y 00yUalOIIMXCsl MHTEpECa K U3yUYEHUI0 XUMHUU U cepaM JesTeIbHOCTH, CBA3aHHBIM
C XMMUEH, MOTUBALIMU K OCO3HAaHHOMY BbIOOPY COOTBETCTBYIOIIETO MPO(UIIS U HAPABIECHHOCTH
JanbHENUIIero 00yyeHusl.

H3y4yenue Kypca HanpaBJjieHO Ha ()OPMUPOBAHUE:

— CHUCTEMBl XMMHUYECKHX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHO-HAy4YHON KapTHHBI MMpA,
KaK OCHOBBI I TIOHUMAHUS XMMHYECKOH CTOPOHBI SIBJIEHUN OKpY’KAaroOIIEro MHpa, OCBOCHHE
sI3bIKa HAYKH;

— WHTEJUIEKTYyaJIbHBIX CIOCOOHOCTEH W MHTEPECOB 00yUaIOMIUXCs, Ha TPOIOJDKEHNE 00yUYeHUS
Ha YpPOBHE CpEIHETO 0011ero 00pa3oBaHusl.

B pamkax pelieHHs1 OCHOBHBIX 32/1a4 POTPAMMBI /I0J1KHO ObITh 00ecre4yeHo:

—  mpuoOmeHue — oOydyaromMxXcsi K CaMOCTOATENbHOM — IMO3HABAaTelIbHOHM U
HCCIIeI0BATEeNIbCKON ASITENbHOCTH, K HAYYHBIM METO/IaM IIO3HAHMS;

— opMHpOBaHUE MOTHBALIMU M Pa3BUTHE CLIOCOOHOCTEH K M3YUYECHUIO XUMUH;

— (hopmupoBanue obmel GpyHKIIMOHAIBHONW U €CTECTBEHHO-HAYYHOM I'paMOTHOCTH, B TOM
qucie YMEHUH OOBACHATH M OLEHHUBATH SIBJICHUS OKPY)KAIOLIETO MHpa, MCIOJNB3Yysl 3HAHHUS U
OIBIT, TOJIyYEHHbIC IPU H3YYEHUM XHMHHU, IPUMEHATh HX MpPHU pEUIeHHHu MnpolieM B
MIOBCETHEBHOM JKU3HU U TPYIOBOU JA€ATEIbHOCTH;

— OCO3HaHME OOYYaroIIMMHUCA LIEHHOCTH XUMHUYECKMX 3HAHMW B JKU3HM YEJIOBEKa,
MOBBILIEHUE YPOBHS DJKOJOIMYECKOW KYJIBTYpbl, HENPUATUE IEHUCTBUM, IPUHOCALIUX BpPEX
OKpY’Kalollel cpelie U 37J0POBbIO JIHO/IEH;

— npuoOpeTeHne 00yyaroIMMUCS OIbITa CAaMOIO3HAHMSI, KITFOUEBBIX HaBBIKOB (KITFOUEBBIX
KOMITIETEHI[H ), HEOOXOJUMBIX JIJIsl pa3JIMYHbIX BUJOB JI€ATEIHHOCTH.

MecTto Kypca B 00pa3oBaTe/iIbHOM IpoLecce

[Iporpamma kypca «Kiy6 mroOuteneit XMMuu» paccuuTaHa Ha peaju3aluio B TedeHue 68
y4eOHBIX YaCOB B paMKax BHEYPOUYHOU nesTenbHOCTH B 8—9 kiaccax (34 vaca B 8 kiacce u 34
yaca B 9 Kjacce); JaHHbIM Kypc MOXKET OBbITh MPEIIOKEH 00yUYaroIUMCs B Ka4eCTBE OJHOTO U3
CYIIECTBYIOIINX TI0 BBIOOPY.

[Iporpamma kypca BHeypouHOU AedrenbHOCcTH «Kity0 mobuteneit XumMuny» HampaBlieHa Ha
JOCTI)KEHUE pe3yJbTaToOB, KOTOpbIE JOMOJHSIT M YrayOusiioT c(hOpMYJIHpPOBAaHHBIE B
(dbenepanpHON paboueld mporpamMme To ydeOHOMY mpenMery «Xumus» (0a30BbI YPOBEHB)
TpeOOBaHUS K IPEIMETHBIM pe3yJibTaTaM.

@opMBl  AEATENIBHOCTH  OOydYaroIMXCsi  NpPEAyCMaTpUBAlOT  aKTUBHOCTb U
CaMOCTOSITENIbHOCTh, COYETAIOT WHAMBUIYAIbHYIO U TPyNNOBYI0 paboTsl. CTpyKTypHpOBaHUE
TEMATUYECKOI0 INIAHUPOBAHUS B IPOrpaMMeE COOTBETCTBYET MOPSAAKY U3YUEHHUs Pa3JelioB U TEM



XUMHH Ha 6a30BOM YPOBHE B OCHOBHOM IIKOJ€ M 00ECIeYUBAET TEM CaMbIM MPEEMCTBEHHOCTH
YPOUHOU U BHEYPOUYHOH AEATEIBHOCTH.

COJIEP)KAHUE KYPCA BHEYPOYHOM JEATEJBHOCTHU
«XHUMMUS B OKCIHEPUMEHTAX U 3AJAYAX»

8 KJIACC

Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE OHSATHS

Xumusi — BakHasi 00JacTh €CTECTBO3HAHUS W TMPAKTUYECKOW JCATEIBHOCTH YEIOBEKA.
[Ipenmer xumun. Ponb XuMUM B KU3HU 4YelOBeKa. XUMHUSA B CHCTEME HayK. Tena U BemiecTna.
dusznueckue U XMMHUYECKHE CBOMCTBA BEIIECTB. ATperaTHble COCTOSIHUS BemiecTB. [loHsTHEe O
TEOPETHUUECKUX U IMIUPUUECKUX METOaX MO3HaHUS B €CTECTBEHHBIX HayKax. [IpencraBienus o
HAay4YHOM [TO3HAHUH HA SMIIMPUYECKOM YPOBHE. 3bIK XUMUHU.

[TonsiTie 0 MeTomax pabOTHI ¢ XMMHUYECKUMHU BemiecTBaMu. OO0Opy0BaHUE IIKOJIBLHOMN
XuMudeckou naboparopun. [IpaBuna Ge3omacHoro oOpaiieHus ¢ BEMECTBAMH U JTa00paTOPHBIM
000pyI0BaHUEM.

Uucteie BeniectBa U cMecu. CriocoObl pasneneHusi cmeceil. OuucTka BemecTB.ATOMBI 1
MOJIEKYJIbl. XUMUYECKHE 31eMeHThL. [IpocThie U ciioxkHbIe BellecTBa. MeTaibl 1 HEMETaJUIbL.

Xumuueckast popmyna. OTHOCUTENIbHAs aToMHass Macca. OTHOCUTEIbHAsT MOJIEKYIISIPHAS
Macca. MaccoBasi 10711 XMMHYECKOro 3JIe€MEHTa B coeauHeHHH. HaxokaeHwe mnpocreuiei
(hopMyJIBI BEIIecTBa O MaCCOBBIM JIOJISIM 3JIEMEHTOB.

KonnuectBo BemectBa. Monb. Monspraass macca. PacdeTsl mo ¢dopMylnaM XUMUYECKHX
coenuHeHui. MonsipHass macca cMecu BewecTB. MoJbHasg 10Jii XMMHUYECKOTO 3JIEMEHTA B
coenuHeHuu. Haxoxkaenwe mpocteimeld (OpMyJsbl  BEIIeCTBa IO  MOJIBHBIM  JIOJISIM
3JIEMEHTOB. XUMUYECKAsl PEaKIUs U €€ MPU3HAKH. Y CIOBUS MPOTCKAHUS XUMUYECKUX PEAKIIUM.
XUMUYECKUE YPAaBHEHUS. THUIIBI XUMUYECKUX pEeaKLMil. PacueTbl M0 XUMUYECKUM YPABHEHUSIM.

OKcnepumenmanvHoe usydenue euecms U s61eHull.:

— Wzyuenune u onucanue GU3NIECKUX CBOMCTB 00Pa3lloB HEOPTaHUUECKHUX BEIIECTB.

— IlpaBmwia pabGoTel B Ja0OpaTOpUM W TPUEMBI OOpaIlIeHHs C J1aOOpaTOPHBIM
000pyI0BaHUEM.

— Paznenenue cmecei.

— Omnucanue (QU3NIECKUX CBOWCTB OOPa3lOB HEOPTaHUYECKUX BEIIECTB — METAJIOB U
HEMETAJIJIOB.

— Habnronenue GrU3M4ecKuX 1 XUMUYECKHUX SBIICHHM.

— HabmroieHue u onricanue MpU3HAKOB MPOTEKAHUS XUMUICCKUX PEAKIUi pa3HBIX THUIIOB.

Pemenune pacdyeTHbIX 3amad mo ¢GopMyllaM W ypaBHEHUSM XHMHUYECKHUX pPEaKIUun
Pa3JIMYHOTO YPOBHS CI0KHOCTH, B TOM YUCIIE OJIUMITHAIHBIX.

Pa3znea 2. BaxkHeiilme npeacTaBuTe/ M HEOPraHMYeCKNX BellecTB

Bo3ayx — cMech razoB. CoctaB Bo3myxa. 3akoH ABoraapo. MomspHbli 00beM Ta3oB.
OtHocuTeNbHAs IUIOTHOCTh Ta30B. OmpeneneHne OTHOCUTEIBHOM MOJICKYJISIPHON MaccChl
ra3oo0pa3HOro BEIIeCTBa MO U3BECTHON OTHOCUTENBHOU MIOTHOCTU. OOBEMHBIE OTHOIICHUS
ra3oB [IPYU XUMHUYECKUX PEAKIUAX.



Kucnopon. Oxcuabl. Ilpumenenue xucnmopona. CrocoObl MOJNy4eHHsS KHUCIOpoAa B
nabopatopur W TnpombiuieHHOCTH. [loHstHe o katanmzatope. O30H — aUIOTPOMHAS
MOIU(UKAIS KHCIOPOa.

TemnoBoit 3¢hdekT XUMHUUECKOW peakIiH, TEePMOXMMHUYECKHE YpaBHEHHUS, 3K30- H
SHAOTEPMHUYECKUE PEAKIIUU.

Bomopon. Haxoxmenue Bomopoma B mpupoje, (pusnyueckne M XUMHUYECKHE CBOWMCTBA,
MIPUMEHEHHE, CrIoco0bI nojrydenus. [loHaTre 0 KUCI0Tax u COJIsX.

Bopna. ®usnueckue cBoricTBa BoAbl. Bona xak pactsopureins. PactBopsl. HaceleHHusie u
HEHACBIIIIEHHBIE pacTBOpbl. PacTBopuMocTh BemiectB B Bojxe. (CnocoObl  BBIpasKEHUS
KOHIIEHTPALlUK pacTBOPOB: MAacCOBAasl AOJISI pACTBOPEHHOI'0 BEIIECTBA, MOJISIPHAs KOHLIEHTPALUS.
Poxb pacTBOpOB B IpHUpoOE U B )KU3HU YEITOBEKA.

Xumuueckue cBoicTBa BOAbl. [loHaTHe 00 ocHOBaHusX. [loHATHE 00 WHAMKATOpax.
KpyroBopoT Boasl B mpupoze. 3arpsi3HeHre TPUPOAHBIX BoJ. OXpaHa M OYUCTKA MPUPOIHBIX
Boa.Knaccudukammsa Heopranmdecknx coenuHenuil. Oxcunapl. Knaccudukamuss OKCHIIOB:
cosieoOpa3yroniue (OCHOBHBIC, KHCIIOTHBIE, aM(pOTEPHBIE) U HECOJIC0Opa3yIOIIHeE.

®duznyueckre u XxapakTepHble XUMHUECKUE CBOMCTBA OKCUIOB. [loydyeHne okCumoB.

[TonsiTie O TUAPOKCHAAX — OCHOBAHUSAX M KHUCIOPOICOACPKAIIMX KHUCIOTax. KHUCIOTHI
OuU3NYECKUE W XUMHYECKHE CBoKcTBa KHUCIOT. [lomydyenue kucmor. Kucnorsl B mpupone,
MIPUMEHEHHUE BAXKHEUILINX KUCIIOT.

OcHoBanus. Kraccudukanuss OCHOBaHMN: IIEJIOYM U HEPACTBOPUMBIE OCHOBAHUSI.
[lenoun, ux cBoiicTBa M cHocoObl monydeHus. HepacTBopuMble OCHOBaHUS, UX CBOMCTBA U
CHOCOOBI TTOTYYCHHUS.

AmpoTtepHoCTb. [ToHsTHE 00 aMPOTEPHBIX THAPOKCUAAX U MOTYUCHHE.

Comu. duznyeckue U xapakTepHble XuMudeckue cBorictpa. [lomyuenue coneil.

I'eneTnyeckas cBsI3b MEXKIYy KlacCaMU HEOPraHUYECKUX COCTMHEHMM.

Oxcnepumenmanvroe usyuenue gewiecmes U A6JNeHUl:

— O3HakomIIeHHE ¢ 00pa3liaMi OKCHUJIOB U ONHMCAHUE UX CBOMCTB.

— Ilonyuenue, cobnpanue KUCIOPOAa, U3YYCHUE €r0 CBOMCTB.

— Ilonyuenue u cobupanue Bogopoa.

— B3auMopeicTBre KHCIIOT C MeTaJlIaMU

— IIpuroroBneHue pacTBOPOB C OINPEIECICHHOW MAacCOBOM JOJIEH pPACTBOPEHHOTO
BEIIECTBA.

— Onpezenenre pacTBOPOB KUCIOT U HIEJIOYEH C MOMOUIBIO HHUKATOPOB.

— BzaumopelicTBue KHCIOT € METallaMH, peakuid HelTtpanuzauuu. Peakus
HEUTpaJIM3a1Mu.

— B3aumogeiictBue pactBopa cepHoit kuciotsl ¢ okcuaoM meau(Il).

— Ilosry4eHue HEPACTBOPUMBIX OCHOBAHUN U U3YYEHUE UX CBOWCTB.

— BoITecHeHHEe 0AHOTO MeTaljia APYTUM U3 PACTBOPA COJIH.

— B3zaumopeicTBre ruapoKcua IMHKA C paCTBOPAMU KUCIIOT U IIEJIOYEH.

— Pemenune skcepuMEHTANBHBIX 3a/1ad 1Mo TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKHX
COCTMHEHUI.

Pemienue 3amay ¢ MCHOJIb30BaHUEM MOHSATUM «MaccoBasi JIOJSI BEILIECTBA B PacTBOPEY;
«MOJISIpHAasl KOHLIEHTPALUs», C UCIOJIb30BAaHUEM KPUBBIX PACTBOPUMOCTH. PellieHne pacueTHbIX



3a/1a4 10 yPaBHEHUSIM XMMHYECKHUX PEAKIMH pPa3HbIX TUIIOB U YPOBHEH CJIOKHOCTH, B TOM YHUCJIE
OJIUMITUAHBIX.

Paznen 3. Ilepuoamueckmii 3akoH u Ilepmogmyeckasi cucreMa XHMHYECKHX
syaemenToB [I.1. MeHaeieeBa.

Crpoenne atToM0B. XuMuueckas cBsi3b. OKUCIUTENBHO- BOCCTAHOBUTEIIBHBIE PEAKLINN

ITepuonnueckuii 3akon .M. MenneneeBa. Ctpoenue atromoB. COCTaB aTOMHBIX SJIEP.
N3otonbl. PannoakTuBHOCTh. DNEKTPOHBI. DJIEKTPOHHAs OpOUTallb. DHEPreTUYECKHE YPOBHU U
MOJYypOBHU aroma: s-, p-, d-opOuTamu. DJEKTPOHHBIE KOH(UIypalmMu M DIEKTPOHHO-
rpaguueckue Gopmyiibl aToMoB. PU3NUECKUN CMBICT HOPSIKOBOrO HOMEpa, HOMepa nepuojia u
rpynnsl  31emMeHTa. CTpoeHHe 3JIEKTPOHHBIX 000JI04eK aTOMOB IepBbIX 20 XUMHUYECKUX
anemeHTOB Ilepmonnueckoir cucremsl J[.MI. MeHneneeBa: pacnpenesieHHe SJIEKTPOHOB I10
SHEPreTUYECKUM YpPOBHSM, HMOAYpPOBHSAM M opOuTansMm. dusndeckuii cmbica [lepuoanueckoro
3aKOHA.

3aKOHOMEPHOCTH U3MEHEHUS PAINyCca aTOMOB XUMUYECKHUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IpylnnaM U nepuojnaM. M3sMeHeHHe KUCIOTHO-OCHOBHBIX CBOWCTB
COEJIMHEHUN XMMHUYECKUX AJIEMEHTOB B MEPUOAAX M IpyImax. XapakTepUCTUKa XUMHUYECKOTO
3JIEMEHTA 10 €ro MojoxkeHuto B [lepuoguueckoii cucreme [I.1. Menneneena.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoauueckoil CUCTEMBI XMMUUYECKUX 3JIEMEHTOB
JUIS pa3BUTHA HaAyKU U NpakTuku. J[.M. MenneneeB — y4eHbIi U IpakKIaHUH.

ONEeKTPOOTPULATEIBHOCT ~ XMMHMUYECKHX  JJIEMEHTOB. XHMHU4YECKas CBA3b. Bumsl
XMMHUYECKON CBSI3U: KOBAJIEHTHAs MOJSpHAs CBSA3b, KOBAJCHTHAs HEMOJSpHas CBS3b, MOHHAs
CBsi3b. MexaHnu3Mbl 00pa30BaHMs KOBAJICHTHON W MOHHOM CBSI3U. DIIEKTPOHHBIE U CTPYKTYpPHBIE
(dopmybl BemecTB. KaTHOHBI U aHHOHBI.

Kpucrammmueckue u amopgHble BelecTBa. THIBI KPUCTAIMYECKUX PEIIETOK: HOHHAS,
aTOMHas1, MOJIEKYJIApHAs U UX XapaKTEPUCTUKH.

Crenenp okucinenus. OmpezneneHue CcTeNeHEd OKHUCIEHUS AaToMOB B OMHAapHBIX
coenquHeHusIX. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBieHME  ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUH U PACCTAHOBKA B HUX KOI((UIMEHTOB METOAOM
3JIEKTPOHHOI0 OanaHca.

JKCNepUMEHTAIbHOE U3yYeHHe BelleCTB U SABJICHMIA:

— O3HakomiieHHE ¢ 0O0pa3laMl METaJJIOB M HEMETaJJIoB. MOJEIUpOBaHUE CTPOECHHS
MOJIEKYJI TIPH TIOMOIIH PUCYHKOB, MOJIEJICH, SIIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.

— OnbITl, WUIIOCTPUPYIOLIME OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. Pemenue
pacueTHbIX 3aJa4 1o GopMysIaM U ypaBHEHUSIM XUMHUYECKUX PEaKi pa3HbIX TUIIOB U YPOBHEH
CJIOKHOCTH, B TOM YHUCJIE OJIMMITAAJHBIX.

9 KJIACC

Pa3znea 1. BemmecTBo 1 XumMuuyeckasi peakius

[ToBTOpEHNE OCHOBHBIX pa3zenoB Kypca 8 kiacca. [lepuonudeckas cuctemMa XUMHUYECKHX
JJIEMEHTOB B CBETE IPEJCTaBICHUN O CTpoeHMH aroma. CTeNeHb OKHMCIEHHUS M BaJIEHTHOCTb.
[IpencraBnenue o0 NEPUOAUYECKONM  3aBHCUMOCTH  CBOMCTB ~ XMMHYECKUX  3JIEMEHTOB
(3MEKTPOOTPHULIATENBHOCTh, OKUCTUTEIbHO-BOCCTAHOBUTENLHBIE CBOMCTBA, KUCIOTHO- OCHOBHBIE
CBOICTBa OKCHUJIOB U THAPOKCUIOB) OT CTPOCHHS aToMa.



Bunbl xuMu4eckoil cBsi3u: MOHHAs, KOBAICHTHAs (HEMOJSIpHAs, MOJIsIpHas); OOMEHHBINA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHUsl KOBAaJIEHTHOM CBSI3H.

THunbl KPUCTAIUIMUECKUX PELIETOK — aTOMHAs1, MOHHAs, METAJIIMYECKAst, MOJIEKYJISIpHAs — U
OCOOCHHOCTH HX CTPOCHHS. 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUMNA KPHUCTAJUIMYECKOMN
PELIETKH U BUJIa XUMUYECKOM CBS3H.

OCHOBHBIE 3aKOHOMEPHOCTU MPOTEKAHUSI XUMUYECKUX pEeaKIMil. DJIEeMEHTbl XUMUYECKOI
TEPMOJIMHAMHKH. DHEPreTHKa XUMHUECKUX peakuuil. TemnoBoit apPexT XuMUIECKON peaKIHH.
OK30- M SHAOTEPMHMUECKHE pEaKIMH, TEPMOXUMHUYECKHE ypaBHeHus. 3akoH l'ecca u ero
CJIEJICTBUSI.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOW peakiuu. 3aKOH JEWUCTBYIOHIIMX Macc. DakTophl,
BIIUSIIOLIME HAa CKOPOCTh XMMHUYECKOM peakuuu. DHeprusi aktuBauuu. [loHsaTtue o karamuse.
®epmeHThl. UTHrHOUTOPBHI.

OOpatumMble 1 HeOOpaTUMbIe XUMHUECKUe peakiiy. [IoHATHEe 0 XUMUYECKOM paBHOBECHUH,
npuHuun Jle Hlatense. YcnoBusi cMeleHnss XUMAYECKOTO paBHOBecHs. DaKTOPBI, BIUSAIOIINE
Ha COCTOSHME XUMHUYECKOro paBHOBecus. IIporHozupoBaHue BO3MOXHOCTH NPOTEKaHUS
XUMHUYECKHUX MPEBPALICHUIN B PAa3IMYHBIX YCIOBUSX Ha OCHOBE NPEJCTaBICHUM 00 M3yUEHHBIX
3JIEMEHTaX XUMUYECKOW KUHETUKH U TEPMOJINHAMUKH.

OKHCANTENBbHO-BOCCTAHOBUTEbHBIE  peakiuu.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
CBOMCTBA XUMHUYECKHX JJIEMEHTOB, 3aBUCHUMOCTb OT CTENEHU OKHUCIeHUs. Bauelmue
OKHCJIIUTENN U BOcCTaHOBHUTENU. COCTaBICHUE YyPaBHEHUI OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BaHUEM METO/1a HIEKTPOHHOTO OalaHca.

DnexTpoauTHUYeCKas AMccolManus. XUMHYECKHE peakuu B pacTBopax. Teopus
NEKTPOJIUTUYECKON  auccouuanuu. PacTBopeHMe Kak — (U3MKO-XMMHMYECKHH  Ipolecc.
DAEKTPOTUTH M HEIIEKTPoNIuThl. CHilbHBIE U ci1alble 31eKTpoiauThl. CTeneHb AHUCCOLHUAINH,
KOHCTaHTa jauccouuranuu. HoHHOe mpousBeneHue BoAbl. BoaopomHblid  MOKa3aTenb.
Nupukaropsl.

Peakiiuu nonHoro oOMeHa. Y cjioBusi MpOTEKaHUS peaKIuii HOHHOTO OOMEHa.

I'mpponus coseii. VloHHBIE ypaBHEHHs THApOiu3a Cojed. Xapakrep cpelbl B BOIHBIX
pacTBopax coneil.

IKcnepumenmanvHoe usyueHue eujecmes U s6ieHull.

— M3ydeHne 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakliuu OT Pa3IMYHBIX (aKTOPOB.

— Pemenne skcrnepuMEHTANBHBIX 3a1ad M0 TeMe «OKHCIUTENIbHO-BOCCTAHOBUTEbHbBIE
peakuum».

— Peakuuu noHHoro oomeHa.

— Pacno3HaBaHue pacTBOPOB COJIEH C MOMOIIBIO HHIUKATOPA.

— PacniozHaBaHue HEOpraHMYECKHUX BELIECTB C IIOMOIIbIO KAayECTBEHHBIX pEaKIUil Ha
HOHBI.

Pemenne kauecTBEHHBIX 3aJady M PACUETHBIX 3a/lad pa3IUYHBIX THUIIOB M YpPOBHEH
CJIO)KHOCTH, B TOM YHCJI€ OJIMMIIMAJHBIX, M0 TeMaM «OCHOBHbIE 3aKOHOMEPHOCTH IPOTEKaHUS
XUMHUECKHX peakui», «ONeKTpoIuTHYeCKass JUCCOoLMalusi. XUMHUYECKHEe peaklud B
pacTBopax».

Pa3nes 2. HemeTanibl M X COeIMHEHUS

OOmast xapakTepucTHKa HeMeTauloB. OCOOEHHOCTH CTPOEHHUS aTOMOB XHMHYECKHUX
3JIEMEHTOB, MPOCTHIX BELIECTB, aJUIOTPOIIHS.



OOmiass xapakTepucTUKa TajoreHoB. du3nyueckue M XUMHUYECKHE CBOMCTBA, CIOCOOBI
MOJTYYEHUS ¥ IPUMEHEHHUE XJIOpa U €r0 BAXKHEUIIINX COCTMHEHUI.

OOmast xapakTepuCTHKa XHMHUYECKHUX dJIeMeHTOB VIA-rpynmnbl. ®Dusnueckue u
XMMHYECKHE CBOMCTBA, CHOCOOBI TMONYy4YeHHS U TPUMEHEHHs Cepbl M €€ BaKHEHIIMX
COCIUHEHUH.

OOmas xapakTepUCTHUKA XHUMHYECKUX deMeHTOB VA-rpynmel. Duzudeckue U
XUMHUYECKHE CBOMCTBa, CIOCOOBI TOJNYYCHHS W TMPUMEHEHHE a30Ta W €ro BaKHEHIINX
coenquHeHu. Du3NUecKMe M XMMHUYECKHUE CBOMCTBA, CIOCOOBI IOJYyYEHHUS M INPUMEHEHHE
(docdopa 1 ero BaXHEHIIINX COSTUHEHHIA.

OO6mias XapakTepucTUKa XHMHYECKHUX »djeMeHTOB [VA-rpymmbel.  ®duzmdeckue u
XUMUYECKHE CBOWMCTBA, CIOCOOBI TMOJYYEHHsS M TMPUMEHEHHE YIJIEpOJa M €ro BaKHEHIIHMX
coenuHeHuil. [Tonsitue 06 ancopOIuu.

Ou3nvecKue U XUMHUUECKHE CBOHCTBA, CIIOCOOBI MOJTYYCHUS U IPUMEHEHUE KPEMHHUS U €ro
BAKHEUIINX COCIUHEHNN.

IKcnepumenmanvHoe usyueHue euiecmes U s6ieHull.

— O3HakoMIIeHHE ¢ 00pa3aMu NPUPOAHBIX XJIOPHUIOB (TaTIOT€HHUIOB).

— M3yueHue CBOMCTB COJISTHOM KUCIIOTBI.

— KadecTBeHHBIE peaKIiy Ha XJIOPU/I-, OPOMHUI- U HOAHI-UOHBEI.

— [lony4yeHue CoIHON KUCIIOThI, U3YYEHUE €€ CBOMCTB.

— M3yueHne XMMUYECKHUX CBOMCTB pa30aBICHHON CEPHON KUCIIOTHI.

— IlpoBeeHne kKaueCTBEHHBIX PeaKIMii Ha CYyIb(UI-, CYIbYUT- U CYIbPAT-HOHBL.

— N3ydyeHne XuMHYECKUX CBOMCTB COJIEH aMMOHHMSL.

— KavecTBeHHast peakiivsi Ha HIOH aMMOHUS U GocdaT-HoH.

— [lonyyenne aMmMuaka 1 U3y4eHHE €ro CBOMCTB.

— M3ydyeHue cBOMCTB a30THOM KUCIIOTHI.

— AncopOuus pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM yTIIEM.

— Ilonyuenue, cobrpanue, paclio3HaBaHUE U U3y4YEHHUE CBOMCTB YIJIEKHCIIOTO ra3a.

— B3anmHble npeBpalieHrs KapOOHATOB U THAPOKApOOHATOB.

— KayecTBeHHbIE peakiny Ha KapOOHAT- U CHIIMKAT-HOHBI.

— I[Momy4yenue okcupaa yraepoaa (IV) u uzydenue ero CBONUCTB.

— Pemienne 5sKcrepUMEHTaNbHBIX 3a7a4 MO TeMe «BaxkHelmue HeMmeTaulbl M HX
COCJIUHEHUS.

Pewenue kauecmeennvix 3adau u pacuemuvbix 3a0ay PA3IWYHBIX THIIOB M YPOBHEH
CJI0’)KHOCTH, B TOM YHUCJI€ OJUMIIMAHBIX, IO pa3jaeny «HemeTaisl 1 UX COeTMHEHUSD)

Paspgen 3. Meta/uibl M X COeIMHEHUS

Oo6mue cBoiicTBa MeTayuioB. O0MIAs XapaKTEPUCTUKA XUMUIECKUX PJIEMEHTOB — METAJIIIOB
Ha OCHOBAaHMM HX TNOJNOKeHHS B llepuomnueckor cucreme XuMu4eckux 3nemeHToB J[.H.
MenneneeBa u cTpoeHus aTtoMoB. Mertamisl A u  b-rpynn. OneKTpoXUMHUYECKUH psif
HanpspkeHud MetamuioB. O01mume XMMUYecKrue CBOCTBa MeTauioB. O01mue croco0bl MOTydeHUs
METaJJIOB, METAJUIyprusi. DJIEKTPOJIU3 pacIuIlaBOB U PACTBOPOB CoOJied KaK OJMH M3 CIOCOOOB
nojrydeHuss MeTayuioB. [IoHATHE O KOPpO3MH METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Kkoppo3uu. CIjiaBbl METAJIOB.

Metamnsl A-rpynn. lenodnpie MeTamIbl U UX BaKHEUIIHE COCAUHEHHs: (QU3MUYECKUE U
XUMUYECKHE CBOMICTBA, NOJIydeHHME U mpuMeHeHue. lllenoyHo3zeMenbHble MeTaulbl U HUX



BOKHEHUININE COCIUHCHMS: (PU3NUYECKHEe M XUMHUYECKHE CBOWCTBA, MOJYYCHHE U IPUMEHEHUE.
AroMUHUN: QU3NYECKUE U XUMUIECKUE CBOMCTBA ATFOMHUHHMSI. AM(OTEpHBIC CBOWCTBA OKCUIA U
TUJIPOKCH/IA ATTFOMUHHS.

Metamnsl b-rpynn. O6mas xapakrepuctuka MeTamioB b-rpymnm (mOOGOYHBIX MOATPYIIN):
nojnoxxenue B llepuoamyeckoit cucreme xumudeckux odiementoB J[.M. Menneneena,
OCOOCHHOCTH CTPOCHUSI aTOMOB. SIBJIICHHE «IIpOBajia» JIEKTPOHA HA TIPUMEPE CTPOCHHSI aTOMOB
Xpoma, Menu, cepeOpa. BanmeHTHBIE cOCTOSIHHMSI aTOMOB d-3JIEMEHTOB, CTEIICHH OKHCIICHUS
aTOMOB B COEJMHEHHUSX. 3aBUCUMOCTh KHUCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB U THAPOKCHJIOB
METaJJIOB OT 3HAUEHUS CTETIEHU OKHCIICHHS 3JIEMEHTa B COSAMHEHHUH (Ha MPUMEpE COeIMHEHUN
xpoMma). [lepBoHaYaNbHBIE TIPEICTABICHUS O KOMITJIEKCHBIX COCTHHEHUSX.

Menp u cepebpo, X BaXKHEHIINE COCAMHEHHS: (U3MUYECKHE M XMMHUYECKHE CBOWCTBA,
norydeHue u npuMmeHenue. [Ipencrapnenns 06 aMMuadyHBIX KOMITIEKCax cepedpa u Meau.

[{uuk 1 ero BakHeHIIME COeNUHEHUS: (PU3MUECKHUE U XUMHUECKHUE CBOICTBA, MMOTYYCHHUE U
npuMeHeHne. AMGOTepHbIe CBOICTBA OKCHUIA U TUAPOKCUIA IIMHKA.

JKeneso: cTtpoeHune atoma, CTETICHW OKHCICHUS, QU3MYECKHE M XMMHYECKHE CBOWCTBA,
noy4yeHue u npuMmeHeHnue. Oxcuasl, ruapokcuabl u conu xenesza(ll) u xeneza(Ill), ux cocras,
CBOICTBA U MOJYyYECHUE.

OKcnepumenmanvHoe usydenue euecms U s81eHull.

— B3aumopencTere MeTaminoB ¢ BOAOH, C paCTBOPaMU COJIEW U KUCIIOT.

— OkpanimBaHue MIaMEeHH COJISIMUA METAJLJIOB.

— BzaumoneiicTBHe THAPOKCHIOB HATpusl W Kaimbliug ¢ okcumoM yriepoaa (IV) u
KHCJIOTaMHU.

— HccnenoBanue cBOMCTB KapOOHATOB U TUAPOKAPOOHATOB KaIbIIUs, )KECTKON BOJIBI.

— UccnenoBanre aM()OTEpHBIX CBOMCTB THAPOKCUAOB aTFOMUHUS U [IMHKA.

— M3ydeHnue nponeccoB Noy4eHus THIPOKCHIIOB JKele3a, X XUMUYECKUX CBOMCTB.

— XKecTkocTh BOJIBI U METO/IBI €€ YCTPAHEHHS.

— Pemenne »sKkcnepUMEHTANIBHBIX 3afad Mo TeMme «BaxHelmue wMeTamibl U HX
COCIUHEHUS.

— KauecTBeHHBIE peaKIMi Ha WOHBI MarHus, KaJbIMs, aJFOMUHUS, IIMHKA, kee3a (2+),
xenesa (3+), menu(2+), cepedpa(+1).

Pemrenne kadecTBEHHBIX 3aad M PACUYCTHBIX 3a7ad Pa3IMYHBIX THUIIOB M YPOBHEH
CJI0)KHOCTH, B TOM YHMCJIE OJIMMIIMAJIHBIX, MO pa3feny « MeTaulbl U UX COEAUHEHUS

Pasnen 4. Xumus u okpy:kapomias cpeia

Bakneiimme BemecTBa U MaTepuaibl, 00JacTH MX NpuUMEHEeHHs. HoBble Marepuanbl U
TEXHOJOTHH. [IpUHIUIIBI «3€JIEHOM XUMUNY.

XuMHs ¥ 310pOBhE. 3HAUCHUE U3YYAEMbIX XUMHUYECKUX DJIEMEHTOB M UX COCAMHEHUM s
(YHKIIMOHUPOBAHHSI OPraHU3Ma YEJIOBEKA.

XUMUYECKOe 3arpsi3sHEHHUE OKPYXKAIOIIeH cpebl. DKOJIOTHUeCKHe MPOOIeMbl, CBI3aHHBIE C
COEJIMHEHUSIMU YTIIEpOJia, a30Ta, cephl, Tskenbix MeTtawioB. [loustue o IIJIK. Pons xumuum B
pelIeHUH YKOJOTHIECKUX TIPOOIIEM.

OKcnepumenmanvHoe usydenue euecms U s81eHull.

— Onpezenenrie KUCIOTHOCTH MPUPOJHBIX BOI.

— MopnenupoBanue Tmporecca OOpa30oBaHMS KUCIOTHOTO JIOXKISA, W3YYCHHE €ro
BO3JICHCTBUS Ha MaTepHUaIbl.



Paznen 5. IloBropeHne u 0000mIeHHMe 3HAHMIA OCHOBHBIX pa3iejoB KypcoB 8-9
KJIACCOB

Ilepnonnueckuii 3akoH M Ilepumonuueckas cucremMa XHMHYECKMX JJIEMEHTOB B CBETE
MpPEACTaBICHUN O CTPOCHUS aToMa.

Buasl xumuyeckoi cBsi3U. 3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THUIIA KPUCTAIIMYECKOMN
PELIETKN 1 BUJIa XUMUYECKOM CBS3H.

Knaccupukauus xumuueckux peaxuuil. IIporno3upoBaHue BO3MOKHOCTH IPOTEKAHUS
XMMHUYECKHMX IPEBPAILEHUN B Pa3IMYHBIX YCIOBUSX HA OCHOBE NPEACTABICHUN XUMHYECKOU
KWUHETUKH U TEPMOAVNHAMMKH.

XWUMUYECKUE  peakuuu B pacTtBopax. [maponmu3  coseil.  OKUCIUTETBHO-
BOCCTaHOBUTEIbHBIE PEAKIIMH. DJIEKTPOIIH3.

CBoiicTBa KHCIIOT, OCHOBAaHUH U COJI€l B CBETE MPEACTaBIECHUN 00 AJIEKTPOIUTHUECKON
JYCCOLIMALIUU ¥ OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINAX.

OKcnepumenmanvHoe usydenue euwecms U s61eHull.:

— Pemenue sKcnepuMEHTaNbHBIX 3a4a4 M0 TeMme «MeTtamibl, HEMETalUIbl M HX
COEJIUHEHUS.

Pewenue rauecmeennvix 3aoay u pacuemuvlx 3a0ay PA3IAYHBIX THUIIOB U YpOBHEH
CJIOHOCTH, B TOM UHUCJIE€ OJIMMIIMAIHBIX, 10 U3yUYEHHBIM TEMaM.

INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

Peanusanus nporpaMMbl Kypca BHEYPOUHOM ACATEIBHOCTH «XHMMHS B 3KCIIEPUMEHTaX U
3a/layax» HampaBlIeHa Ha oOecleyeHHe JOCTIKEHUS OOydYalolUMUCS  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEJAMETHBIX 00pa30BaTENbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI:

1) nampuomuuecxoe éocnumanue:

— MPOSIBJICHUE LEHHOCTHOIO OTHOILIEHHS K OT€UECTBEHHOMY KYJIbTYPHOMY, HAyYHOMY U
HCTOPUYECKOMY HACIIEIUIO;

— TOHMMaHHE 3HAYEHUS XUMHYECKOW HayKd B KHU3HH COBPEMEHHOIro OOIlIecTBa, B
pa3BUTUU YKOHOMHUKHU POCCHU M CBOETO PETHOHA;

— CHOCOOHOCThH BIAJIETh JOCTOBEpHON HH(pOpManMei O NepefoBBIX NOCTIKEHUSIX U
OTKPBITUSIX MUPOBOW U OTEYECTBEHHON XUMHUH;

— 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONCTBE MHpa U 00IIEeCTBa;

2) epasxcoancko2o 60CNUMAHUL!

— MPEJCTaBICHUE O COLMAIBHBIX HOpPMax M IMpaBUJaX MEKIMYHOCTHBIX OTHOUIEHUN B
KOJUIEKTHBE, KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, Yy4eOHO-
HCCIEA0BAaTENbCKOM, TBOPUECKOM U IPYTHX BUJAX JI€ATEIbHOCTH;

— FOTOBHOCTb K Pa3HOOOPAa3HOW COBMECTHOM NEATEIbHOCTU IMPH BBIMOIHEHUH YYEOHBIX,
MO3HABATENbHBIX 3a7[a4, BBHINOJHEHHUH XUMUYECKUX OJKCIEPUMEHTOB, CO3/IaHUU Y4EeOHBIX
MIPOEKTOB;

— CTpeMJIeHHE K B3aMMOINOHMMAHMIO U B3aMMOIOMOLIM B THpolecce YydeOHOU
NEATEIbHOCTH, TOTOBHOCTH OLICHMBAThb CBOE IOBEJAEHUE W ITOCTYNKHM CBOMX TOBApHILEH C
MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCIEACTBUI OCTYIIKOB;

3) popmuposanue yeHHocmu HAy4HO20 NOZHAHUA!

— MHPOBO33PDEHYECKUE IPEACTABICHUS O BEUIECTBE M XMMHUYECKOM pPEaKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKW U HEOOXOJUMBIE JJIsi TIOHUMaHUS
CYIIHOCTH HAy4YHOU KapTUHBI MUPA;

— OCO3HAHME LEHHOCTHM HAYYHOrO IIO3HAHMS JUIsl Pa3BUTHS KaXJOro YeJOBEeKa U
MIPOU3BOUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJIM M MECTa HAYKH « XUMUS» B CHCTEME Hay4HBIX



MIpPeICTaBICHUI 0 3aKOHOMEPHOCTSIX Pa3BUTHUS IMPUPOJIbI, B3AUMOCBS3SIX UeJIOBEKa C MPUPOTHON
U TEXHOJIOTUYECKOU CPENIOH;

4) socnumarue Kyivmypuvl 300p08bsi:

— OCO3HAHHE IIEHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37J0POBBIO,
YCTaHOBKA Ha 3JI0POBBI 00pa3 KU3HU;

— OCO3HaHHME HEOOXOAMMOCTH COOJIIOJCHMS IpaBHJ OE30MACHOCTH IMPH OOpalleHHH C
XMMHUYECKUMHU BEIIECTBAMH B YYEOHBIX U )KU3HEHHBIX CUTYAIIUIX;

5) mpyooseoe socnumanue.

— (hopMupoBaHUE IIEHHOCTHOTO OTHOIICHUS K TPYJIOBOM AESITENFHOCTH KaK €CTeCTBEHHOM
MOTPeOHOCTH YeIOBEKa M K MCCIIEIOBATEIbCKON IEATEIBHOCTH KaK BHICOKO BOCTPEOOBAaHHOW B
COBPEMEHHOM OO0IIIEeCTBE;

— pa3BUTHE MHTEpeca K mpodecchsiM, CBI3aHHBIM C XUMHEH, B TOM YHCJIE K Ipodeccusm
Hay4HOU cepbl, 0CO3HAHNE BOZMOKHOCTH CaMOpeann3alnu B 3TOl cdepe;

6) aKo02uuecKoe socnumanue:

— OCO3HaHUE HEOOXOJIMMOCTH OTHOLICHMS K MPHUPOJE KaK UCTOUYHUKY KM3HMU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHUS;

— [puOOpeTeHHe OmbITa IUIAHUPOBAHUS TIIOCTYNKOB M OLIEHKH HX BO3MOXHBIX
TIOCTICICTBUH JUISI OKPY>KaIOIIeH CpeIbl;

— CIOCOOHOCTh NMPUMEHATh 3HAHUs, MOJydyaeMble MPU M3YyYECHUHM XMMHUH, JJIS peLIeHUs
3a/1a4, CBA3aHHBIX C OKPY’KaIOIIEH cpesoi;

— aKTMBHOE HENpUsATHE NEHCTBUMN, IPUHOCSIIUX Bpel OKpY Karolel cpene;

— TOTOBHOCTh K YYacTHIO B TPAaKTHYECKOH JIEATEIBHOCTH  JKOJOTHYECKON
HaIpaBJICHHOCTH.

METAINIPEJAMETHBIE PE3YJIbTATHI

1. Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1elCTBUA

1) ba3oBble Jiorn4eckue AeMCTBUA:

— PpacKpbIBaTh CMBICI XMMUYECKHX TMOHATUH (BBIIENATh MX CYIIECTBEHHbIE MPH3HAKH,
YCTaHABIIMBATh B3aUMOCBSA3b C IPYTHUMH MTOHATHIMH);

— aHAJIM3MPOBATh, CPAaBHUBATh, 0000IIaTh, BEIOUPATh OCHOBAHUS Ul KJIACCU(PHUKALUU U
CHUCTeMAaTH3all1 XUMHUYECKHUX BEIIECTB U XMMHUECKHUX PEaKIIHii;

— YCTaHaBIMBATh NPUYMHHO-CJIEICTBEHHBIE CBA3H MEXKy OOBEKTaMH N3yUEHUS,

— CTPOUTD JIOTHYECKHE pacCyKAeHUs! (MHAYKTUBHbIE, EyKTUBHbIE, 10 aHAJIOTHUH);

— mpenjaraTb KpPUTEPHUH U BBIABIATH OOIIME 3aKOHOMEPHOCTH M NPOTUBOPEUHS B
M3y4aeMbIX MPolieccax U SBICHUSX;

— JenaTh BBIBOJBI M 3aKJIIOYEHHS; YMEHHs NMPUMEHATH B IMPOLECCE MO3HAHUS TOHSTHUS
(mpenMeTHBIE W METaIlpeIMETHBIE), CHUMBOJMYECKHE (3HAKOBBIE) MOJENH, HCIONb3yeMble B
XMMHHU, TpPeoOpa3oBBIBATh MOJENIBHBIC TPEACTABICHUS (XMMHUYECKUH 3HAK, XHMHUYECKas
(dhopMyna, ypaBHEHHE XUMUYECKOI peakluy) P pEHIeHUH yYeOHBIX 3a7a4;

— XapaKTepHU30BaTh U3ydyaeMble XUMHUYECKHE BEIIECTBA U XUMHUECKUE PEAKIMU C YUETOM
MOJIENIBHBIX MPECTaBICHUN.

2) ba3zoBble ucc/ie10BaTeIbCKHeE AeiicTBUS:

— TIPUMEHSATH METOJbl HAYYHOTO IO3HAHUS BEUIECTB MU SBICHUN HA SMIUPUUYECKOM H
TEOPETUYECKOM YPOBHSX B Yy4eOHOH TMO3HABATEIBHOM W TPOEKTHO- HCCIEIOBATEILCKOM
NEeSITENbHOCTH;

— aHATM3UPOBATh (PAKTHI, BBIBIATE U (HOPMYITUPOBATH MPOOJIEMY, ONPENEIATh LENb U
3ala4d, COOTBETCTBYIOIIME PEIICHUI0 TPOOJIeMbl; MpeAsiaraTh  OMHCATEIbHYIO  WJIU
OOBSICHUTENIBHYIO THUINOTE3y H OCYIIECTBIATH €€ TPOBEPKY; NPOBOAUTH HW3MEPEHUS
HEOOXOIMMBIX TMapaMEeTPOB, BBIUMUCICHHS, MOJETUPOBAaHUE, HAOMIOJEHUS U SKCIIEPUMEHTHI
(peasibHBICE W MBICIIEHHBIE), CAMOCTOSITENIFHO TMPOTHO3UPOBATH PE3YyJbTATHI, (POPMYITHPOBATH
0000I11IeHUs ¥ BBIBOJIBI 110 pe3yJIbTaTaM MPOBEACHHOIO OIbITa, UCCIIEI0BAHUS, COCTABIIATh OTUET
0 MPOICIAaHHON paboTe;



3) Padora ¢ unopmanmeii:

— OpPHUEHTHPOBATHCS B PA3TMYHBIX HCTOYHUKAX WHGPOpMAIMU (HAYYHO-TIOMYJISpHAs
JAUTEpaTypa XUMHUUECKOT0 COJIepKaHMs, ClIpaBOYHbIe 1ocoOust, pecypcsl HTepHeTa);

— QHAJIM3MPOBAaTh HMHPOPMALMI0O M KPUTHYECKH OICHWBATh €€ JOCTOBEPHOCTh U
HEIPOTUBOPEYUBOCTh, OTOMPATh U MHTEPIPETUPOBATh MH(MOPMALIMIO, 3HAUUMYIO ISl pELICHUs
yueOHOM 3a/1auu;

— IPUMEHATh PA3JIMYHbIE METO/bI, MHCTPYMEHTHl M 3allpOChl NPH IIOMCKE U OTOOpe
nH(pOpMallMd WM JIaHHBIX W3 MCTOYHHMKOB C YYETOM IIPEIJIOKEHHOW ydeOHOM 3adauu u
3aJJaHHbIX KPUTEPUEB;

— BBIOMpATh, AHAIM3HPOBATH, CHCTEMATH3MPOBATh M HMHTEPIPETHPOBATH HH(POPMAIIHIO
pas3IMYHbIX BUIOB U (hOpM IpecTaBiIeHUs (CXEMB, I'padUKu, 1UarpaMMbl, TaOJIUIbI, PUCYHKU U
apyrue Gopmbl);

— HCIIOJIb30BaThb HAy4yHBIM SI3bIK B KauecTBE cpelcTBa paboThl C XUMHYECKOU
uH(popManueit;

— IIPUMEHSTh 3HaKU U CUMBOJIBI, (POpMyJIbI, a0OpeBUaTypbl, HOMEHKJIATYpPY, UCIIOJIb30BATh
1 IpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMUYECKHUE CPEJICTBA HATJISAHOCTH.

2. KoMMyHHKaTHUBHbIEC YHUBEPCAIbHbIC y4eOHbIE 1eliCTBUA:

— YMeHHMe 3aJlaBaTh BONpPOCH (B XOJe Auaiora M (WIM) JUCKYCCHHM) IO CYLIECTBY
oOcyxgaeMoil Tembl, (HOPMYIHpPOBaTH CBOM NPEIJIOKEHUS OTHOCUTEJIBHO BBIMOIHEHUS
MIPEIOKEHHON 3a/1auH;

— TpuoOpeTeHHe OmblTa MPE3eHTALUU PE3yJbTaTOB  BBIIOJHEHUS XUMHUYECKOTO
JKCIEepUMeEHTa (JJa0OpaTOPHOTO ONbITa, J1AOOPAaTOpPHOM pPabOTHI MO HCCIEIOBAaHUIO CBOWCTB
BEIIIECTB, YYEOHOTO MPOEKTA);

— 3aUMHTEPECOBAaHHOCTH B COBMECTHOW CO CBEPCTHMKAMM I[IO3HABaTEIbHON U
HCCIIEeIOBATEeNIbCKON JIEATEIbHOCTH TNPU PELICHUH BO3HUKAIOMIMX MpoOJieM Ha OCHOBE yueTa
OOIIMX HMHTEPECOB M COIJacoBaHUs MO3ULMH (00CyXkIeHus, OOMEH MHEHHUSIMH, «MO3TOBBIE
HITYPMBD», KOOPAUHALMA COBMECTHBIX ACUCTBHM, ONPENEICHUE KPUTEPHUEB IO OLICHKE KayecTBa
BBITIOJIHEHHON pabOTHI M APyTHE).

3. PeryJsiTuBHbIe YHUBeEpPCAJIbHbIE YUeOHbIE 1efiCTBUSA:

— yYMEHHE CaMOCTOSTENbHO  ONPENEeNsATh LENM  ACITEIbHOCTH, IJIAHUPOBATh,
OCYILECTBIIATh, KOHTPOJIMPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO AEATEIBHOCTD,
BbIOMpaTe Hambonee 3(deKTuBHBIE CIMOCOOBI perieHusl y4yeOHBIX M IO3HABaTENbHBIX 3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATH NPEIIOKCHHBIA AITOPUTM ICHCTBUM IIPH
BBIMOJIHEHUH 33J]aHUIl C y4YEeTOM IIOJIy4eHMs] HOBBIX 3HAHMW 00 H3y4yaeMbIX OOBEKTaxX —
BELIECTBAX U PEAKIHAX, OLEHUBATH COOTBETCTBHE MTOJIy4YEHHOTO PE3YJIbTaTa 3asiBJICHHON LIETIH,

— YMEHHME MHCNOJIb30BaTh M AaHAJIW3MPOBATh KOHTEKCTHI, INPEJIaracéMbpleé B YCIOBHH
3aJJaHUi. — CaMOCTOSTENILHO BBIOMpAaTh CIOCOO pelleHus ydeOHOH 3ajauu (CpaBHHUBATh
HECKOJIbKO BapUaHTOB PEIICHUs, BHIOMpATh Haubosee MOIXOMAIINA ¢ yYETOM CaMOCTOSITEEHO
BBIJICJICHHBIX ~KPUTEpPUEB), IUIAHUPOBATH CBOIO pabOTy TMpH pelleHud ydyeOHOW Wiu
HCCIIE0BATENBCKON 3a1a4H.

NPEIMETHBIE PE3YJIBTATHI

8 KUIACC

K koHiy oOyuenus B 8 kjacce NMpeAMETHbIE PEe3yJbTaThl M3YUYEHHs] Kypca BHEYPOUHOU
JeSITETbHOCTH «XUMUS B SKCIIEPUMEHTAX M 3a7[auax» JOJDKHBI OTpakaTh C(POPMHPOBAHHOCTD Y
00y4aroImuxcsi yMEHUI:

— pacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJIEKYJd, XUMUYECKHUM
3JIEMEHT, MeTajlUl, HEMETasul, aJUIOTPOIHs, MPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, CMECH
(oHOpONIHAS ¥ HEOJAHOPOHAS), BAJIEGHTHOCTh, OTHOCUTEIbHAS aTOMHAsI M MOJIEKYJIIpHasl Macca,
KOJIMYECTBO BEILIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJsS XMMHYECKOTO 3JIEMEHTa B



COEJIMHEHUH, MOJISIPHBI 00bEM, OTHOCUTEJIbHAS IJIOTHOCTh I'a30B, OKCHUJ, KUCJIOTa, OCHOBAHUE,
coJb, aM(OTEPHBI OKCHJ, aM(pOTEPHBIA THIPOKCUI, XMMUYECKas peakuus, Kiaccupuranus
peakuuii: peakiMi COeIUHEHUS, PeaKliu Pa3JIoKEeHUs, PeaKIMK 3aMelleHUs, peakiuil oOMeHa,
9K30- M SHAOTEPMHUYECKHE PEAKLUH; TEryIoBOH 3¢ddeKT peaknuu; sapo aToma, JIEKTPOHHBIN
CJION aTtoma, aToMHasi opOuTaib, pailyc aToMa, XMMHUYECKas CBA3b, MOJIIPHAs M HEMOJsIpHas
KOBAaJICHTHAsl CBS3b, MOHHAs CBA3b, MOH, KaTUOH, aHMOH, pPacTBOpP, MaccoBas JOJs BEILIECTBA
(mpolleHTHAs KOHIIGHTpAlMs) B pacTBOpE, MOJIIpHAs KOHIICEHTpAIMs BEIIeCTBa B PAaCTBOPE;
3JIEKTPOOTPHUIATENBHOCTb, CTEIIEHb OKUCIIEHUS, OKHCIUTENIN U BOCCTAHOBUTENHU, OKUCICHHUE U
BOCCTAHOBJICHHE, OKUCIUTEIHLHO- BOCCTAHOBUTENILHBIE PEAKIIUU, METO/I SJIEKTPOHHOTO OanaHca;

— WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHATUH WU NPUMEHATH ITH
TIOHSTHSI TIPU OMMCAHUU BEIIECTB U UX MPEBPAIICHHIA;

— UCHOJb30BaTh XHWMHUYECKYI0 CHUMBOJIMKY JJIi COCTaBl€HUS (OpMyJl BELIECTB MU
YPaBHEHUN XUMUYECKUX PEAKLUN;

— OIpeAessATh BAJICHTHOCTb AaTOMOB 3JIEMEHTOB B OMHApPHBIX COEIUHEHUSX, CTEIEHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COCTUHEHUAX, IPUHAIICKHOCTD BEIIECTB K ONPEIEICHHOMY
KJIacCy COeIWHEHMH To (opmysiaM, BUABI XMUMHUYECKOW CBSI3U (KOBAJICHTHOM M HOHHOW) B
HEOPraHUYECKNX COCIUHEHMSIX;

— pacKpblBaTh CMBIC]I 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
Ilepnoguueckoro 3akona J[.M. MeneneeBa, aTOMHO-MOJIEKYJISIPHOM TEOpUH, 3aKOHa ABOraapo
U €ero CJeACTBUM, MPEJACTaBICHUH O HAay4YHBIX METOJAaX IO3HAHUS, B TOM 4HCIE
JKCIIEPUMEHTAIBHBIX U TEOPETUYECKUMX METOJaX MCCIEAOBAHUSA BEIIECTB M HM3yYEHUs
XUMHUYECKUX PEAKIUM;

— JIEMOHCTPHUpOBATh IOHUMAaHHE INEPUOJUYECKON 3aBHCHUMOCTH CBOWCTB XMMHMYECKHX
JJIEMEHTOB OT UX TojoxkeHus B llepuoanueckoil cucteme: OMMCHIBATH M XapaKTEPU30BaTh
Tabmuunyo Qopmy Ileprognueckoil CUCTEMBl XMMHUYECKHMX 3JEMEHTOB: pa3jinyaTb MOHATHUS
«riaBHas noArpymnmna (A-rpynmna)» u «nobouynas noarpymnmna (b-rpymnma)y, «Maibie nepuoas» u
«OonpIIe  TEPUOJBD», COOTHOCHTH OOO3HAYeHMs, KOTOpble UMeEITcs B Taliuie
«Ilepnonnyeckas cucremMa XuMH4YecKuX odseMeHToB J[.M. MenzaeneeBa», ¢ YUCIOBBIMU
XapaKTEepUCTHUKAMHM CTPOCHHMS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sapa, ooiuee
YHCIIO 3JIEKTPOHOB U PACHPEIEIICHHUE UX 0 SJIEKTPOHHBIM CIIO0SIM);

— 0OBSACHATH CBA3b MOJIOXKEHUA dyieMeHTa B [leproanueckoii cucteMe ¢ pacmpezeicHueM
3JIEKTPOHOB TI0 SHEPTETUYECKUM YPOBHSM, ITOJAYPOBHAM U OpOUTANIIM aTOMOB MEPBBIX YETHIPEX
NIEPHO/IOB;

— KJaccupUIMPOBaTh XUMHUYECKUE HJIEMEHThI, HEOPraHMUECKHE BEIIECTBA, XUMHUUECKHUE
peaxiuu (TI0 YMUCITy M COCTaBYy YYaCTBYIOUIMX B PEAKIH BEIIECTB, 110 TeIUIOBOMY 3 dekry);

— XapakTepu3oBaTh (OMHCHIBATh) (U3MUECKHEe U XUMHYECKHE CBOMCTBA MNPOCTBHIX U
CJIOKHBIX BEUIECTB: KHUCIOPOJA, BOAOPOAA, BOJBI, OOIIME XHUMHUYECKHE CBOWCTBA OKCHJIOB,
KHCIIOT, OCHOBaHHUIl U COJIei, TeHETUYECKYI0 CBSA3b MEXAYy HHMH, TOATBEpKAas MpUMepaMu
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKU;

— OMNKCBHIBATh POJIb KHUCIOPOJa, BOAOPOAA M BOJBI B MPHUPOIHBIX IMPOILIECCaX, B JKUBBIX
OpraHusMax, WX @PUMEHEHUE B pa3IMYHBIX OTPACISAX MPOMBIIUIEHHOCTH, BO3MOXKHOE
HCIOJIb30BaHNE B COBPEMEHHBIX TEXHOJIOTHSAX;

— OOBACHATH U IPOrHO3MPOBATH CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX COCTaBa U
CTPOEHHS, BO3SMOKHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAILLEHUI B PA3TUYHBIX YCIOBUSX;

— BBIUUCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB, MOJISIPHYIO
Maccy CMECH, MOJIbHYIO JOJI0 XHMHUYECKOTO JJIEMEHTAa B COCIWHEHWH, MAacCOBYIO JOIIO
XMMHUYECKOI'0 3JIEMEHTA 10 (opMyJie COeAMHEHUS, HaXOAUTh IPOCTEHIYI0 (OpMyITy BELIECTBA
M0 MAacCOBBIM WIM MOJBHBIM JOJISIM 3JIEMEHTOB, MAacCOBYIO [IOJII0 BEIECTBA B PacTBOpE,
MOJIIPHYIO KOHLEHTpALMI0 BEIIECTBA B pPAacTBOPE, MIPOBOJUTH pacCUeThl IO YpPaBHEHUSIM
XMMHUYECKON pPEeaKIuH;



— pemaTth pacueTHbIe 3aJjaud MO M3y4YaeMbIM TeMaM Kypca XMMHH Pa3IMYHBIX TUIIOB U
YPOBHS CIIO)KHOCTH, B TOM YHCJIE OJIUMITMATHBIC, BBIOMpAs aICKBaTHYIO0 (U3UUYECKYIO MOJIEIb, C
HCIIOJIb30BaHHUEM 3aKOHOB M (POPMYJI, CBSI3BIBAIOIINX (PU3UYECKUE BEITUUUHBL;

— MPUMEHSTH OCHOBHBIC OMNEPAIMHA MBICTUTEILHOW JEATCIBHOCTH — aHalUu3 M CUHTE3,
CpaBHeHHE, O00O0OIIeHHe, CHCTEMaTU3alluio, KilacCU(UKAIMIO, BbBISIBICHHE MPUYUHHO-
CJICJICTBEHHBIX CBSI3€H — JIJIsl U3yYCHUSI CBOMCTB BEIIECTB M XUMUYCCKUX PEAKIIUN, €CTECTBEHHO-
Hay4HblE METOJbl TO3HAHHWS — HaOIIOJCHHe, H3MEpPEHUEe, MOJACIUPOBAHUE, SKCIIEPUMEHT
(peasibHBIN ¥ MBICIIEHHBIN) — ISl OCBOCHUS YYEOHOT0 COACPKaHNUS,

— PpacKpbIBaThb CYIIHOCTh MPOIIECCOB OKHCIEHUS M BOCCTAHOBIEHUS, COCTaBIIATH
YPaBHEHUS TPOCTHIX OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIHH (METOJOM 3JICKTPOHHOTO
Oamanca);

— YCTaHABJIMBATH CBSI3M MEXIY PEATbHO HAOIIOJAeMBIMH XUMUYCCKUMU SIBIICHUSIMU H
MPOLIECCaMU, MPOUCXOSAIIUMUA B MaKpo- U MHUKPOMHUpE, OOBACHATH MPUYMHBI MHOTO0Opa3us
BEIIECTB, COOTHOCUTHh XUMHUYCCKHE 3HAHKS CO 3HAHUSIMU JIPYTUX YICOHBIX MPEIMETOB;

— cobOmonate mpaBuia Oe3omacHo paboThl B J1aOOpaTOPUM TPHU  HCIONH30BAHUU
XUMHUYECKOH TOCYIbl W OOOpYJOBaHWS, a TaKXKe IMpaBwia OOpalieHHs C BEIIeCTBAMH B
COOTBETCTBUH C UHCTPYKIIUSMHU BBITIOTHEHUS 1a00PAaTOPHBIX OMBITOB U MPAKTUYECKUX PaboT Mo
MOJIYYEHUI0 U COOMPAHUIO Ta3000pa3HbIX BEHIECTB (BOJOPOJA M KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C  OMNPENECICHHONM MaccoBOM JoNel pPAacTBOPEHHOTO BEIIECTBA, PEIICHUIO
IKCIIEPUMEHTAIIFHBIX 337124 110 TeMe «OCHOBHBIC KJIaCChI HEOPTAHMUECKUX COSTMHCHU,

— JEMOHCTPHpOBATh BIIAJICHUE OCHOBAMH XWMHYECKOW T'PaMOTHOCTH, BKIIOYAIOIICH
yMEHHS 0€30MacHOro OOpAIICHHs ¢ BEIISCTBAMH, HCITOJIE3YEMBIMH B TIOBCETHEBHOW KHM3HH, a
TaK)Ke 3HAHUE TPABUJI TIOBEJICHUS B IIENIIX COEPEKEHUS 30POBBS U OKPYIKAIOIIEH CPeIbl;

— Y4YacTBOBaTh B MPOCKTHO-HCCIIEAOBATEIBCKOW JIEATSIPHOCTH XHMHUYECKONH M XUMHUKO-
9KOJIOTHUECKON HApaBIEHHOCTH.

9 KUIACC

K xoHiy oOyuenuss B 9 kiacce mpeaMeTHbIE Pe3yJbTaThl M3Y4YEHHs] Kypca BHEYPOUHOU
JEeSITETbHOCTH «XUMUS B SKCIIEPUMEHTAX M 3a7[auax» JOJKHBI OTpakaTh CPOPMHPOBAHHOCTD Y
00ydJaromuxcst yMeHHI:

— pacKpbIBaThb CMBICT OCHOBHBIX XHMHUECKUX IMOHATUH: XUMHUECKUH 3JIEMEHT, aTOM,
MOJIEKYJia, UOH, KaTHOH, aHHOH, 3JIEKTPOOTPULIATEIBHOCTh, CTETIEHb OKHUCICHHS, XUMUYeCcKas
peaxiusi, TernoBoi 3 ekt peakunu, MoJib, MOJIAPHBIN 00bEM, pacTBOD;

— DJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, DIEKTPOIUTHUECKAsT AUCCOLUAIMS, PEaKIIMU HOHHOTO
oOMeHa, THOPONW3 CcoJiel, oOpaTMMble W HEOOpaTHMbIE pEaKIUH, OKHCIUTEIHHO-
BOCCTAHOBUTENIbHBIE PEAKIIUU, OKHCIUTENb, BOCCTAHOBUTENb, OKHCIIEHHE M BOCCTAaHOBIICHUE,
AJIEKTPOJIN3, AIJIOTPONHs, aM(pOTepHOCTh, XHMHUYECKas CBS3b (KOBAJCHTHAs, HMOHHAs,
MeTalInyecKas), MeXMOJEKYJSIpHbIE B3aUMOJCHCTBUS (BOJOpOIHAs CBsA3b, CUJbl BaH-mep-
Baanbca), KOMIUIEKCHBIE COEIUHEHMS, KPHUCTAUIMYECKUE PEIIETKH, KOPpO3Us METaJUIOB,
CIUIaBbl; CKOPOCTh XMMHMYECKON peakluH, KaTaju3, XUMHUYECKOE€ pPaBHOBECHE, 3JIEMEHTHI
XMMHUYECKOH TEPMOJMHAMUKHA KaK OJHOM M3 TEOPETHMUYECKUX OCHOB XHMMHH; IPEICIbHO
nomyctumas koruentpaus (I11K);

— WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHATUH WU NPUMEHATH ITH
TIOHSTHSI IPU OMMCAHUU BEIIECTB U UX MPEBPAICHHIA;

— UCHOJb30BaTh XHWMHUYECKYI0 CHUMBOJUKY JJis COCTaBl€HUS (OPMYJ BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIIUM;

— OIpEAEIATh BAJIEHTHOCTb U CTENIEHb OKUCIEHUS! XUMUYECKUX 3JIEMEHTOB B COETMHEHUSAX
pa3IMYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K OMNPEACICHHOMY KJaccy COCTUHEHHH Io
dbopmynaM, BHABI XUMHUYECKOW CBSI3M  (KOBAJCHTHOW, WOHHOW, METAJUIMYECKON) B
HEOPTraHMYECKUX COEAMHEHUSX, 3apsj] HMOHAa IO XUMHYECKOW Qopmyle, XapakTep cpenbl B



BOJHBIX pAacTBOpax HEOPraHWYEeCKUX COEAMHEHUH, THUN  KPUCTAJUIMUECKOM  pelIeTKU
KOHKPETHOT'O BEIIECTBA;

— packpbiBaTh cmbici [lepuonnyeckoro 3akona /[.1. MenneneeBa u AeMOHCTPUPOBATH €TI0
MMOHMMAaHHE: OMKCHIBATh M XapaKTepu30BaTh TabauuHyro ¢opmy Ilepuogudeckoil CUCTEMBI
XMMHUYECKHX JIEMEHTOB; OOBSICHITH CBSI3b MOJOXKEHUS 3yieMeHTa B [lepuoanueckoil cucreme ¢
pacmnpe/ieIeHueM JIEKTPOHOB 0 YHEPTEeTHYECKUM YPOBHSM, TMOAYPOBHIM U OpOUTAISIM aTOMOB
MEPBBIX YETHIPEX TMEPUOJIOB; BBIACHATH OOIIME 3aKOHOMEPHOCTH B HU3MEHEHUH CBOMCTB
JJIEMEHTOB M WX COCAWHCHHH (KHUCIOTHO-OCHOBHBIX W OKHCIIHTEIBHO-BOCCTAHOBUTEIIBHBIX
CBOMCTB OKCHJIOB U THJIPOKCHJIOB) B IIpe/ieiaxX MajbIX MEPUOAOB U INIaBHBIX MOATPYIII C YYETOM
CTPOCHUS X aTOMOB;

— pacKpbIBaTh CMBICI TEOPUH IJIEKTPOJIUTUYECKON AMccoluaIuy, 3akoHa ['ecca u ero
CJICJICTBUH, 3aKOHA JIEHCTBYIOIIUX MAacCC, 3aKOHOMEPHOCTEH M3MEHEHHS CKOPOCTH XMMHUYECKON
peaKiuy, HAIpaBICHUS CMEIIECHUS XUMHYECKOIO PaBHOBECHS B 3aBHCHMOCTH OT Pa3IMYHBIX
(hakTopoB;

— KIacCUUIUPOBATh XUMHUYECKUE DIIEMEHThI, HEOPTaHHMUECKHE BEIIECTBA, XUMUYECKHUE
peaknuu (10 YMCITY M COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY 3 dekTy, 1o
arperaTHOMy COCTOSTHUIO pEareHTOB, MO HM3MEHEHUIO CTETNeHeW OKHUCICHUS XUMHUYECKUX
3JIEMEHTOB, TI0 0OPAaTUMOCTH, IO YYACTHIO KaTalnu3aTopa);

— XapakTepu3oBaTh (ONHUCHIBATh) OOIIME XUMHYECKHE CBONCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB HEOPTaHWICCKUX COCTMHEHUH, MTOATBEPK/Iast 3TO ONUCAHKE PUMEPAMH MOJICKYIISIPHBIX
Y MOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIA;

— COCTaBJISITh YPABHEHUS: JJIEKTPOJIUTHUECKON TUCCOIMUALMKM KHUCIIOT, IEI0YEH U COJeH;
TOJIHBIE U COKpAIlCHHBIE YPaBHEHUS peaklMii MOHHOTO OOMEHA; peaklui, MOATBEPIKAAFOIINX
CYIIECTBOBAHNE TEHETHUECKOM CBSI3HM MEXK]Ty BEIIECTBAMHU PA3IMIHBIX KJIACCOB;

— packKpblBaTh CYIIHOCTh IMPOILIECCOB THAPOJIM3A COJEH TMOCPEACTBOM COCTABJICHUS
KpaTKUX WOHHBIX W MOJICKYJISIPHBIX ypaBHEHWH PEaKIUi, CYIIHOCTh OKHCIHTEIHHO-
BOCCTaHOBUTEIBHBIX PEAKIIU TTOCPEACTBOM COCTABICHHUS 3JIEKTPOHHOTO OaaHca ATUX PeaKIIHii;

— IpeJCKa3bIBaTh XapaKTep CPe/bl B BOJHBIX paCTBOPAX COJIEH;

— XapaKTepu30BaTh (OMHUCHIBAThH) (U3MUECKHE M XUMHUYECKHUE CBOWCTBA MPOCTHIX BEIIECTB
(kucmopon, 030H, TpaduT, anmas, KpeMHHH, a30T, Gocdop, cepa, XJI0p, HATPHUH, KAJTUH, MarHUMH,
KaJbIUH, aTIOMUHUH, Kelle30, MeJlb, [IMHK, cepeOpo) U 00pa30BaHHBIX UMHU CIIOKHBIX BEIIECTB,
B TOM UYHCJIE€ WX BOJHBIX pPAacTBOPOB (aMMHAaK, XJIOPOBOAOPOJ, CEPOBOIOPOA, OKCHIBI
yraepona(ll, 1V), kpemuusa(1V), azora(l, II, III, IV, V) u dochopa(Ill, V), cepsi(IV, VI),
CEepHHCTas, CepHas, a30THasi, QocdopHas, yrojbHas, KpPEeMHHEBAas KHUCJIOTBI, OKCHIBI U
ruapokcuabl MetaioB [A-IIA-rpynm, antomunus, menu(Il), nunka, sxeneza(1l u I11));

— TOSICHATH COCTaB, OTJEJIbHBIE CIMOCOOBI MOJNYYEHHS U CBOWCTBA CJIOXHBIX BEIIECTB
(kucmopoacoaepKanye KUCIOThl XJIOpa, a30TUCTas, OOpHas, YKCyCHas KUCJIOTHI M WX COJIH,
ranoreHuasl kpeMHUA(IV) u pochopa(Ill u V), mepmanranaT xKamus;

— OIKCHIBATh POJIb BAKHEHIINX M3y4aeMbIX BEHICCTB B MPUPOTHBIX MPOIECCAX, BIIHSHIEC
Ha JKHUBBIE OPraHU3MBbl, IPUMEHEHHE B PA3IUYHBIX OTPACISIX 3KOHOMHUKH, MCIIOJNb30BaHUE MJIS
CO3MaHHS COBPEMEHHBIX MATEPUAIOB W TEXHOJIOTHIA, MPOBOIUTH PEAKIIMH, MOJTBEPIKIAIOIINE
KaueCTBEHHBI COCTaB Pa3NIMYHBIX BEIIECTB, PACIIO3HABATH OMNBITHBIM IYTEM COepKalluecs B
BOJIHBIX PacTBOpaX MOHBL: XJIOPHII-, OpOMHUI-, HOAHI-, CYIbdaT-, hocdar-, KapOOHAT-, CUITHKAT-,
cynbhuT-, Cynbdua-, HUITpaT- ¥ HUTPUT-UOHBI, THAPOKCUA-UOHBI, KATUOHBI AMMOHUS, MarHus,
KaJIbLusl, alFOMMHUS, Kene3a(2+) u xenesza(3+), meau(2+), LUHKa;

— OOBACHATP W TPOTHOZUPOBATH CBOMCTBA BAXHEUINIUX M3YyYaeMBIX BEIIECTB B
3aBUCHUMOCTH OT MX COCTaBa W CTPOCHWSI, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT MX CBOWCTB,
BO3MOXKHOCTh TMPOTEKAHHMSI XUMHUYECKUX MPEBpPALICHUH B pa3iMYHBIX YCIOBHSIX HAa OCHOBE
PaCCMOTPEHHBIX JICMEHTOB XHMHUYSCKON KHHETHKHU M TEPMOTUHAMUKH;

— BBIYHCIATH OTHOCUTEIBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT'0 JIEMEHTa 10 (popMyJsie COeAMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE,



MOJIBHYIO JIOJIF0O XUMHUYECKOTO 3JIEMEHTA B COCIMHEHHUH, MOJIIPHYIO KOHIICHTPAIIUIO BEIIECTBA B
pacTBope, HaXOAWTh MPOCTEHIIyI0 (OpMyTy BeIIecTBAa IO MAacCOBBIM WJIM MOJBHBIM JOJSIM
AJIEMEHTOB, MPOBOJIUTH PACUYETHI 10 YPABHEHUSIM XMMHUYCCKHX PEAKIMA C Y4ETOM HEIOCTaTKa
OJTHOTO W3 pEareHTOB, MPAaKTUYECKOrO BbIXOJA MPOAYKTa, 3HAUCHHs TemioBoro s¢dekra
PEaKIyH, ONPEIEISATh COCTaB CMECEI;

— pemaTh pacyeTHbIC 3aJaud M0 W3y4aeMbIM T€MaM Kypca XMMUHU Pa3IMYHBIX THIIOB U
YPOBHSI CIIO)KHOCTH, B TOM YHUCJIC OJIMMITHA/IHbIC, BRIOUPAst aJICKBATHYIO (PU3UUECKYIO MOJIEIb, C
WCTIOJIH30BAHUEM 3aKOHOB M (hOPMYJI, CBA3BIBAIOMINX (PU3HUECKUE BETMUNHBI;

— coOmromate mpaBwia Oe30macHO paboThl B Ja0OpaTOPHHM TIPU  HCIIOJIB30BAHUU
XAMHAYECKOH TMOCYABl W OOOpYHOBaHUS, a TakkKe INpaBWiIa OOpalIeHHs C BEIIECTBAMH B
COOTBETCTBUH C HHCTPYKIIUSIMH BBIITOJHEHHS TAOOPAaTOPHBIX ONBITOB U MPAKTHYECKUX PadOT 1Mo
MOJIyYEHHIO U COOMPAHMIO ra3000pa3HbIX BEILECTB (aAMMMAKa M YTJIEKUCIIOro ra3a) U peLIeHUI0
IKCIEPUMEHTAJIBHBIX 33124 M0 TEMaM Kypca, PeCTaBIsATh Pe3yIbTaThl SKCIIEpPUMEHTa B (hopMe
BBIBOZIOB, JIOKA3aTENbCTB, IPa(UKOB, TAOIUI] U BBIBIATH SMIUPHUIECKHE 3aKOHOMEPHOCTH;

— NpPUMEHATh OCHOBHBIE OIEpallMU MBICIUTEIbHON ESATEIbHOCTH (QHAIW3 M CHHTE3,
CpaBHEHHE, 0000IIEeHNE, CHCTEMATH3aIINI0, BBISIBICHUE MPUYMHHO-CIICJACTBEHHBIX CBS3€H) mpH
W3yYEHUHM CBOICTB BEUIECTB M XUMHUECKHUX pEaKIHi, BIaJeThb €CTECTBEHHO- Hay4YHBIMH
METOJaMH TOo3HaHWs (HAOJIIONEeHUE, M3MEPEHHE, MOICIUPOBAHHE, YKCIICPUMEHT (peaNbHbId U
MBICIICHHBIH );

— TIPUMEHSTh TpaBWia Oe30mMacHOro OOpamieHHss C BEHIeCTBAMH, HCIOJIb3yeMBIMH B
MOBCETHEBHOM KM3HM, INpaBHUJa MOBEACHHS B LENAX COEpEKEHHUS 310pOBbS M OKpY’Karomien
MPUPOJTHON Cpenbl, TOHMUMATh Bpea (OMACHOCTH) BO3JCHCTBHS HA JKUBBIE OPraHU3MBI
OTIpeJIeIEHHBIX BEIIECTB, MOSACHATH Ha MPUMEpax CIOCOObl YMEHBIICHUS U MPEIOTBPALICHUS HX
BPEIIHOTO BO3JICHCTBUS, 3HAUYCHHE )KUPOB, OCIIKOB, YTIIEBOJIOB ISl OPTaHW3Ma YeJIOBEKa;

— HUCHOJb30BaTh IMOJYYEHHbIE TpeACTaBiIeHHs o chepax mnpodeccuoHaTbHON
JeSITETFHOCTH, CBSI3aHHBIX C HAYKOH W COBPEMEHHBIMH TEXHOJOTHSIMH, KaK OCHOBY JUIS
npodeCCHOHALHOW OpHEeHTAllMM W JJIsi OCO3HAHHOTO BHIOOpAa XMMHUHU Kak NpO(UILHOTO
peaMeTa IPH MPOAOHKEHUN 00yUeHHsI Ha YPOBHE CpeTHEro 0011Iero oopa3oBaHus;

— Y4acTBOBaTh B MPOEKTHO-UCCIEAOBATENBCKOW JESITEIbHOCTH XUMHYECKOW U XUMHUKO-
9KOJIOTUYECKOI HANPaBICHHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne HaumeHoBaHue pa3jiesioB U KosaunyecTBo OcHoBHOe OcHOBHBIE BHbI JaeKkTpoHHbIe (U(PpoBbHIE)
n/n TeM NPOrpaMMbl 4acos coJepiKaHue AeATeJIbHOCTH o0pa3oBaTeJIbHbIE Pecypchl
Pasnea 1. IleppoHayanbHble XUMHYECKHE NOHSITHS

Brinosninenue

TBOPUYECKUX

3aJaHuM,

PacKpBIBAIOIINX

1.1

XuMus — BakHast 00J1aCTh
€CTCCTBO3HAHHUA U
HpaKTI/IquKOﬁ JACATCIIBHOCTH
YCJIO0BCKa

XHMHUS — BaXKHas
o0acTh
€CTECTBO3HAHUS H
MPAaKTUYECKOMN
JIESITENLHOCTH
yenoseka. [Ipasuna
0€3011acHOTO
oOpareHus ¢
BEIIECTBAMU U
1a00paTOPHBIM
000pyI0BaHUEM.
YucThle BElecTBa U
cMecHu

POJIb XUMHHU B
MPUPOJIE U KU3HU
YeJioBeKa, e€ CBA3b ¢
JIPYyTAMHU HayKaMH.
[IpoBenenue
HKCIEPUMEHTA: —
N3yuenue u
OIHCaHHe
(buzmyecKkux
CBOMCTB 00pa3LoB
HEOPTaHUYECKUX
Belects. — [Ipasuna
paboTHI B
abopaToOpuu U
puéMbl OOpalleHus
¢ 1a6OPaTOPHBIM
000opyIOBaHUEM. —

https://edso00.ru/2023/06/14/vse-
materialy-biblioteki-czifrovogo-
0/?ysclid=mtlé6w3m69n323998189
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Pa3nenenue cmeceit

1.2

BemecTBa 1 xXUMHUYECKHE
pcaknuuu

ATOMBI, MOJIEKYJIBI,
XHUMHUYECKHE
9JIEMEHTEHI.
BemectBa
MOJICKYJISIPHOTO H
HEMOJIEKYJISIPHOTO
CTPOCHHUS.
Xumudeckas
dhopmyra.
OTtHocHUTENIbHAS
aTOMHas Macca.
OTtHOCHUTENIbHAS
MOJIEKYJISIpHAs
Macca. MaccoBas
JIOJISI XHMHAYECKOr0
DJICMEHTA B
COCIMHCHMH.
KommgecTBo
BCIIIECTBA.
MousipHast macca.
PacueTsl o
bopmynam
XHUMHYECKHX
COCIUHCHMI.
MounsipHast macca
CMCCH BEILIECTB.
MonbHas gois
XHUMHYECKOTO
JJIEMEHTA B

BrisiBnenue
pasiInuui Mexny
(hbU3UYECKUMU U
XUMHYECKHUMHU
SIBJICHUSIMU.
Pacno3naBanue
(buznUeCcCKux u
XUMHUYECKHUX
SIBJICHUI
Omnpenenenne
MIPU3HAKOB
XUMHUYECKHUX
pEeaKLnii, YCIOBUN
WX MPOTEKAHMUS.
PaccranoBka

K03 (HUIIMEHTOB B
CXeMaxX XUMHUYECKHUX
peaKInid.
[IpoBenenue
BBIYMCJICHUH T10
bopmynam u
YpaBHEHUSIM
XUMHYECKHUX
peaKIHnid.
[IpoBenenue
JKCTIEPUMEHTA —
Onucanue
buzmIecKux
CBOMCTB 00pa3IoB

https://edso00.ru/2023/06/14/vse-
materialy-biblioteki-czifrovogo-
0/?ysclid=mtl6w3m69n323998189
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COEJIMHEHUH.
Xumuyeckas
peaxkuus u ee
MPU3HAKH. Y CIIOBUSA
MIPOTEKAHUsA
XUMHUYECKUX
peakuunii. Tumsl
XUMHUYECKUX
peakuuii. Pacuetst
10 XUMHYECKUM
YpaBHEHHUSM

HEOPTaHUYECKUX
BCIIECCTB — METAJIJIOB
1 HEMETAJIOB. —
HaOnronenue
(bU3UYECKUX U
XAMUYECKHUX
SIBJICHUAM. —
HaoOmonenue u
OITHCaHHE
MIPU3HAKOB
MPOTEKAHUS
XAMUYECKHUX
peaKkui pa3HbIX
TUIIOB. Penienue
pacu€THBIX 3a/1a4 10
dbopmynam u
YpaBHEHUSIM
XUMUYECKHUX
peaxkuuii
Pa3IMYHOTO YPOBHS
CIIOKHOCTH, B TOM

4yHUCIIe
OJIMMITNAIHBIX
Hroro 10
Pa3znen 2. Bo3nyx. Ilonsitue o razax. Kucaopoa. Oxkeunabl
IIpencraBnenus o IIpoBeneHue
https://eds00.ru/2023/06/14/vse-
Bosnyx. Ilonarue o razax. razax. Boznyx. DKCIIEpUMEHTA —

2.1

Kucnopoxa. Oxcuast

3akoH ABorajapo.
OTtHOCHTEIILHAS

O3HaKOMIJIEHHUE C
o0Opasiamu OKCHIOB

materialy-biblioteki-czifrovogo-
0/?ysclid=mtl6w3m69n323998189
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IUIOTHOCTH T'a30B.
Omnpenenenne
OTHOCUTEIBbHOM
MOJIEKYJIAPHOU
MaccChl
ra3000pa3Horo
BCIIECTBA IO
HU3BECTHOM
OTHOCHUTEIBbHOMN
IUIOTHOCTH.
OOBEMHBIE
OTHOIIICHHS ra30B
MPU XUMHYECKUX
peaKkusx.
Kucnopoa. O3oH.

1 OIIMCAHUE UX
CBOMCTB. —
[Tonyuenue,
coOupanue
KHCJIOPOJa,
W3Yy4YEHHUE €ro
cBoicTB Pemienune
pacu€THBIX 3a/4a4 I10
YPaBHEHUSIM
XUMHUYECKHUX
peaKuuii u
TEPMOXUMHUYECKUM
YpaBHEHUSIM
Pa3JIMYHOTO YPOBHS
CJI0’)KHOCTH, B TOM

2.2

TenoBoii 3¢ pext qucle
XUMUYCCKOM OJINMITHATHBIX
peakuuu
[IpoBenenue
AKCTICPUMEHTA —
[Tonyuenue u
Bonopoa. CoiictBa | cobupanue
BOJIOpO/Ia. BOJIOpOJIA. —
Bonopoa. Ilonsitue o HOJ‘I;IGHI/IC u B3an§40ﬂeﬁCTBHe https://eds00.ru/2023/06/14/vse-

KHUCJIOTax U COJIAX

MPUMEHEHUE
Bostopoaa Ilonsitue
0 KHCJIOTaX M COJISAX

KHCJIOT ¢ MeTaJUlaMU
Pemenne pacy€THbIX
3aza4 1o
YPaBHEHUSAM
XUMHUYECKHUX
peaxkuuii, B TOoM

materialy-biblioteki-czifrovogo-
0/?ysclid=mtl6w3m69n323998189
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YHUCIIC

TEPMOXUMHYECKUM
Boga. Boga xak
pacTBOPUTEb.
PacTtBopbI. IIpoBenenue
Hacreimennsie u IKCTIEpUMEHTA —
HCHACHIIIICHHEIC [Ipurorosnenue
pPacTBOPBL. pPacTBOPOB C
PactBOpuMOCTB ONpeIeNEHHON
BEIIECTB B BOJIE. MacCOBOU Jojei
Crioco6sl PacTBOPEHHOTO
BBIPAKCHUS BelecTsa. Pemenne
Boga. PactBopsl. [lonsitue 06 KOHLIEHTpaLuu 3a71a4 C httDSZ/'/edSOf).I'}l/202.3/0'6/14/VSC-
2.3 _ materialy-biblioteki-czifrovogo-
OCHOBaHHIX pacTBOpPOB: I/ICHOJ‘IL’iOBaHI/IeM o/?ysclid—mtl6w3m69n323998189
MaccoBast JI0JIst MOHATHUH «MaccoBast
PacTBOPEHHOTO JIOJIS BEILECTBA B
BCIIECCTBA, pactBopey;
MOJISIpHAst «MOJIIpHas
KOHIIEHTpaIIHsI. KOHIIEHTpALIU», C
XuMudecKkue HCIIOJIb30BaHUEM
CBOMCTBA BOJILI. KPHUBBIX
[TonsiTre 06 pPacTBOPUMOCTH
OCHOBaHHSIX.
Nunukatopsl
Kinaccudukanms CocraBiieHue
OCHOBHBIC KIACCHI HeOpFaHI/I‘IEiCKI/IX (bopMyIT OKCHIOB, § https:{/edsoQ.r}l/202.3/0§/ 14/vse-
24 . COCIMHECHUH. KHCJIOT, OCHOBaHUIA, materialy-biblioteki-czifrovogo-
HEOPTARMACCIIX COCIMHCHIH OKcHOBbL. cojiell U ux 0/?ysclid=mtl6w3m69n323998189

IM'uapoxcupl.

Ha3BaHUU MO
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KucmoTsr.
OcHoBaHus
pacTBOpUMBIE
(mémoun) n
HEPaCTBOPHUMBIC.
AmdoTtepHbie
OKCHJIBI U
ruapokcuabl. Comu.
duznueckue u
00I1Ie XUMUYECKHUE
CBOMCTBaA
MIEPEYUCICHHBIX
KJIaCCOB
HEOPraHUYECKUX
COECIUHEHHUH, NX
o01IMe Croco0bl
MOy YCHUS,
MIPUMEHEHUE.
I'eneTnueckas cBsI3b
MEXIy K1accamu
HEOPTraHUYECKUX
COCIUHCHUI

MEXITYHAPOTHOM
HOMEHKJIAType.
CocraBieHue
MOJIEKYJISIPHBIX
YpaBHEHUH peakuui,
WJUTFOCTPUPYIOIINX
XAMUYECKHE
CBOMCTBA U CIIOCOOBI
MOJTy4EHHUs BEIIECTB
M3YYEHHBIX
KJIaCCOB/TpyI, a
TaKKe
MOATBEPKIAIOIIHNX
TE€HETUYECKYIO CBS3b
MEXy HUMH.
[IpoBenenue
SKCTIEPUMEHTA —
Omnpenenenue
PacTBOPOB KUCIIOT U
IIeI04eH ¢
IIOMOIILIO
WHJUKATOPOB. —
BzaumoneiicTBue
KHCJIOT C
MeETaJlJIAMU,
peaxkuuii
HEUTpAIU3aLI1H.
Peakius
HEeUTpaIM3aliu. —
BsaumonerictBue




pacTBOpa CEpHOit
KHUCJIOTHI C OKCHJIOM
menu (II). —
[Tonyuenue
HEpPaCTBOPUMBIX
OCHOBaHHI 1
M3yUYEHUE UX
CBOWCTB. —
BriTecHenne ogHoro
MeTajuia IpyruM U3
pacTBopa Cou. —
Bzaumopericteue
TUAPOKCH/IA LIMHKA C
pacTBOpamMu KUCIOT
U LIeJIoYEeH. —
Pemienue
AKCTIEPUMEHTAIBHBIX
3a/1a4 1o TeMe
«OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COCIMHEHUI.
Pemrenne pacy€THbIxX
3a/1a4 1o
YPaBHEHUSIM
XUMHUYECKHUX
pEaKUH pa3HbIX
TUIIOB U YPOBHEMN
CJI0KHOCTH, B TOM
qyucIie
OJINMITHA/THBIX




Hroro

Paznea 3. I[lepuoguyeckuii 3akoH u Ilepuognyeckas cu

15

cTeMa xuMudecknx djiemenToB JI. . Menaeseena.

3.1

[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrtema
XUMHUYECKHX djemMenToB .M.
MenneneeBa. CTpoeHne aToma

[Tepuoanueckuii
3aKOH XMMHYECKHUX
anemenToB ..
MenaeneeBa u
CTPOEHUE aToOMa.
CocTaB aTOMHBIX
saep. CTpoeHue
3JIEKTPOHHBIX
000JI0YEK aTOMOB
nepsbix 20
XUMHUYECKHUX
9JIEMEHTOB
[Tepuonnueckoi
CHCTEMBI
XUMUYECKHUX
anemenToB .1.
Menneneesna.
3aKOHOMEPHOCTH
W3MEHEHMS CBOMCTB
aTOMOB pajuyca
aTOMOB
XHUMHYCSCKHX
9JIEMEHTOB,
METAJTINYECKUX U
HEMETANIMYCCKUX
CBOICTB MO
rpyImnmnam u

MonenupoBanue
CTPOECHHUE aToOMa,
SHEPreTUYECKUX
YPOBHEM U
MIOAYPOBHEN IIPU
MIOMOIIIA PUCYHKOB,
3JIEKTPOHHBIX
KoH(purypamuit u
3JIEKTPOHHO-
rpau4ecKux
bopmy.
O0bBaAcHeEHHE 00X
3aKOHOMEPHOCTEH B
N3MCHCHHUHU CBOMCTB
XAMUYECKHUX
9JIEMEHTOB.
[Iporno3upoBanue u
XapaKTepPUCTUKA
CBOICTB
XAMUYECKHUX
SJIEMEHTOB U HUX
COCIUHEHUN Ha
OCHOBaHHH
3aKOHOMEPHOCTEN
[Tepuonnueckon
CHCTEMBI
XHUMHYECKHX

https://eds00.1ru/2023/06/14/vse-
materialy-biblioteki-czifrovogo-
0/?ysclid=mtl6w3m69n323998189
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MEepUOJIaM.
H3menenue
KHCJIOTHO-
OCHOBHBIX CBOMCTB
COCIUHEHUN
XAMUYECKHUX
3JIEMEHTOB B
MepuoJax u
rpyImnmnax.
XapakTepucTuKa
XHUMHYECKOTO
3JIEMEHTA II0 €T0
MOJIOKEHHUIO B
[Tepuoanueckon
cucteme J.1.
Menneneena

DJIEMEHTOB.
Bremomaaenune
JKCTIEPUMEHTA —
O3HaKOMJICHHE C
obOpasnamu
METAJIJIOB U
HEMETAJIOB.
NunuBuayansHble
WJIH TPYIIIIOBBIE
MPOEKTHI 110 TEME
«ITepnognueckuit
3aKOH U
[Tepuonnueckas
cHCTEMa
XAMUYECKHUX
anemenToB J[.M.
MeHnpeneena.
Crpoenue atoma

3.2

XUMHUYECKas CBA3b.
OKHUCIUTEIHLHO-

BOCCTAaHOBUTCIIbHBIC PCAKIINHN

XumMmudeckas CBSI3b,
€€ BUJELL.
MexaHU3MBI
o0Opa3oBaHUs
KOBAJICHTHOM 1
HOHHOM CBSA3H.
DIIEKTPOHHBIE U
CTPYKTYpHBIE
(hOpMyJIBI BEIIIECTB.
KaTtnons! n
AHUOHBI.
Kpucrannmyeckue u

MonaenvupoBanue
CTPOCHHUS MOJIEKYJI
MIPU TIOMOTITH
PUCYHKOB, MOJCIIEH,
3JEKTPOHHBIX U
CTPYKTYPHBIX
dhopmyi.
PaccranoBka

KO3 PHUIMEHTOB B
cxemax
OKHCIIUTEIIBHO-
BOCCTaHOBUTEIIbHBIX

https://eds00.ru/2023/06/14/vse-
materialy-biblioteki-czifrovogo-
0/?ysclid=mtl6w3m69n323998189
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amop(HbIe
BelecTBa. THIIBI
KPUCTAJUTMYECKUX
PELIETOK.
OKHCIIUTEIIBHO-
BOCCTaHOBHTEILHBIC
peakiumn

pEaAKIH METOOM
3JIEKTPOHHOTO
Oananca.
[IpoBenenue
3KCHEPUMEHTA —
OnbITHI,
WUTIOCTPUPYIOIINE
OKHUCJIUTENBHO-
BOCCTAHOBUTEJIbHBIE
peakuuu. Pemenne
PacYETHBIX 3aJ71a4 10
bopmynam u
YpaBHEHUSIM
XUMHUYECKHUX
peaKuuii pa3HbIX
THUIOB U YPOBHEM
CJI0’)KHOCTH, B TOM
qyuclie
OJINMITHATHBIX

HToro

OBLIEE KOJIMYECTBO YACOB
ITO MPOT'PAMME

34




9 KIIACC

Ne HaumenoBanue pasgenos u | KoauvecTBo OcHoBHOE OcHoBHbIC BHIbI DJIeKTpOHHbIe (LM (ppoBbIE)
n/n TeM NMPOrpamMMbl 4acoB coJepKaHue AeATEeJIbHOCTH o0pa3oBaTeJIbHbIE PeCypChl
Pa3znen 1. BenmecTBO M XUMHYeCKasi peakius

[ToBTOpEeHue n

yTiyOJeHUE 3HAHMMA

OCHOBHBIX Pa3/1eJIoB

Kypca 8 Kiacca. Pemenue

[ToBTropenue u yriyoneHue

[lepuoanueckuit
3aKOH B
[Iepnonnueckas
cucrema
XUMHUYECKUX
snemenToB ..

KauyeCTBECHHBIX 3a1a4
U pacuy€THBIX 3a/1a4
[0 YPaBHEHUSIM
XUMHYECKHX
peaKLui.
NunuBuyanbHbIe

https://eds00.ru/2023/06/14/vse-

1.1 . 2 Menpeneena. WJIN TPYIIIIOBBIE materialy-biblioteki-czifrovogo-
SHATHI O BEMECTEe CTpOGHHE BEMECTBA. |  MPOEKTI: 0/?ysclid=mtl6w3m69n323998189
XHUMHU4YeCKas CBI3b. [Tepuoanueckuii
MexMonexyIsiHbIe 3akoH JI.1.
B3aUMOJICHCTBHSI. MenneneeBa u
Turnbr pa3BuTHE
KPUCTAJUIMYECKUX COBPEMEHHOMN
peméTok. OCHOBHBIE | (U3UKU U XUMUU
KJIACCBI
HEOPraHUYECKUX
COeIUHEHUN
OcCHOBHbIE 3aKOHOMEPHOCTH DJIeMEHTBI OObscHeHue u https://eds00.ru/2023/06/14/vse-
1.2 MPOTEKAHUS XUMUYECKHUX 3 XUMUYECKOU [IPOrHO3UPOBAHUE materialy-biblioteki-czifrovogo-
peakiun TEPMOJUHAMUKH. 3aBUCHUMOCTH 0/?ysclid=mtl6w3m69n323998189
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3akoH I'ecca.
CxkopocTb
XUMHYECKOM
peakuuu. GakTopkl,
BJIMSIONINE HA
CKOPOCTH
XUMHYECKOH
peaxkuuu. [Tonstue o
XHMHYECKOM
paBHOBECHH,
npuHuun Jle
IMMatenne.
OKMCIIUTEIIBHO-
BOCCTAaHOBHUTEJIBLHEIC
peakuuu

CKOPOCTH
XUMHYECKON
peaKIu oT
pa3IUYHBIX
(hakTOpOB.
[Iporuo3zupoBanue
BO3MO>KHOCTH
MPOTEKAHUS
XUMHUYECKUX
peakuuii B
pa3InYHBIX
YCIIOBUSIX.
CocraBnenue
YpaBHEHUH
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJBHBIX
peaKuuii ¢
HCII0JIb30BaHUEM
Meroaa
3JIEKTPOHHOTO
OaaHca.
IIpoBeneHue
JKCIEPUMEHTA —
N3yuenne
3aBUCHMOCTH
CKOpPOCTH
XUMHYECKON
peaKkiuu ot
pa3InYHBIX
(hakTOpoB. —




1.3

DIJIEKTPOIUTHYECKAS

naucconmanya. XuMuyecKue

peakuuu B pacTBOpax

DIIEKTPONUTHYECKAS
JIHCCOLHMAITNS.
Xumudeckue
peakIu B
pacTBopax.
CuibHbIE U c1a0bIe
3JIEKTPOJIUTHI.
CreneHb
JIIMCCOLMAIIHH,
KOHCTaHTa
JIHCCOLIMAIINH.
HMonnoe

IMPOU3BCACHUC BOJbI.

Bonopoansrit

Pemenue
AKCTIEPUMEHTAIBHBIX
3a/1a4 1o TeMe
«OKucIUTENBHO-
BOCCTAHOBUTEJIbHBIC
peakuun». Pemenue
pacYETHBIX 3a1a4
Pa3IMYHOTO YPOBHS
CJIO’)KHOCTH, B TOM
qucIie
OJINMITHA/IHBIX, 10
Teme «OCHOBHBIE
3aKOHOMEPHOCTHU
MIPOTEKAHUsA
XUMHUYECKHUX
peaxKuuin
CocraBnenue
ypaBHEHUN

U CCOLMAlIN
KHCJIOT, IIEIoYeH 1
COJIeH, TIOTHBIX U
COKpAILIEHHBIX
HMOHHBIX YpaBHEHUI
peakIuii HFOHHOTO
oOMeHa, KpaTKuX
MOHHBIX YPaBHEHUI
peaKkIuil TuIpoIn3a
conent. [Iposenenue
JKCIEPUMEHTA —
Peakiiiy noHHOIO

https://edso00.ru/2023/06/14/vse-
materialy-biblioteki-czifrovogo-
0/?ysclid=mtl6w3m69n323998189
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IOKAa3aTeb.
Peaknum noaHOTO
obmena. ['maponus
coyen

oOmMmeHa. —
Pacno3znaBanue
pPacTBOPOB COJIEH C
MIOMOILIBIO
WHJUKATOpa. —
PacnoznaBanue
HEOPTraHUYECKUX
BEIIECTB C MIOMOILBIO
KaueCTBEHHBIX
peaKIuii Ha MOHBI. —
Pemenne
AKCTIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe.
Pemenue
KaueCTBEHHBIX 3a]1a4
U pacuy€THBIX 3a/1a4
Pa3IUYHBIX TUTIOB U
YPOBHEN CII0KHOCTH,
B TOM YHCIIE
OJINMITHA/IHBIX, 110
TemMe
«INEKTPOIUTHYECKAS
JUCCOLIMAMS.
XUMUYECKUE
peakuuu B
pacTBopax»

Hroro

Pa3nen 2. HeMeTaJIbI H UX COeMHEHHS

2.1

OO6m1as xapakTepuCTUKa

OO6mmasa

[IpoBenenue

https://edso0.ru/2023/06/14/vse-
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XUMHUYECKHUX 3JIEMEHTOB
VIIA-rpynnsl. ['anorensl

XapaKTepPUCTHKA
HEMETaJLJIOB.
l'anorensr. Xiop u
€ro Ba)KHEUIIme
COECIUHEHMUS

AKCTIEPUMEHTA —
O3HaKOMIJICHHE C
oOpasiamu
MIPUPOTHBIX
XJIOpUJIOB
(ramoreHn10B). —
N3yueHne cBOWCTB
COJITHOM KHCJIOTBI. —
KauecTBenHbie
peaKIUM Ha XJIOPHU-,
OpoMU/I- U MOTU]I-
noHsbl. — [lomyyenue
COJITHOM KHCJIOTHI,
H3y4eHUE €€
CBOMCTB. Pemenue
KaueCTBEHHEIX 3a7a4
U pacuy€THBIX 3a/1a4
BBICOKOT'O YPOBHSI
CJIOJKHOCTH U
OJUMITMAIHBIX, 11O
TeMe «[ amoressn

materialy-biblioteki-czifrovogo-
0/?ysclid=mtl6w3m69n323998189

2.2

OO0mras xapakTepuCTHKA
XUMHUYECKHX 3JIEMEHTOB
VIA-rpynmel. Cepa u eé
COEJIMHEHUS

OOmmas
XapaKTepPUCTHKA
XHUMHYSCKHX
ajieMeHTOB VIA-
rpynnsl. Cepa u eé
Ba)KHEHIIIME
COCIUHEHMUS

IIpoBencHue
JKCIEPUMEHTA —
N3yuenne
XUMHUYECKHUX CBOMCTB
pa3z0aBiieHHOMH
CEpPHOM KHUCJIOTHIL. —
IIpoBeneHue
Ka4yeCTBEHHBIX
peakuuii Ha

https://eds00.1ru/2023/06/14/vse-
materialy-biblioteki-czifrovogo-
0/?ysclid=mtl6w3m69n323998189
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OOmras xapakTepuCTHKA

XUMHYECKHX 3JIEMEHTOB VA-
rpymsl. A30T, pocdop u ux

COEIUHEHUS

Ob6mmas
XapaKTepUCTHKA
371eMEHTOB VA-
rpynnsl. A30T U €ro
Ba)KHENIINE
COEJIUHEHUS.
®ocdop u ero
COEIMHEHUS

cynbhua-, cynbpur-
U cynb(aT-uoHBI
Pemenue
KaueCTBEHHBIX 3a]1a4
U pacy€THBIX 3a7a4
Pa3IUYHBIX TUTIOB U
YPOBHEMU CIIOAKHOCTH,
B TOM YHCJIE
OJINMITHA/IHBIX 1O
teme «Cepa u eé
COEIMHEHUS
NunuBuayansHble
WJIU TPYNIIOBBIE
MIPOEKTHI 110 TEME
«Cepa u ee
COEJITUHEHUS»

IIpoBencHue
AKCIEPUMEHTA —
N3yuenne
XUMHUYECKHUX CBOMCTB
coJIell aMMOHMS. —
KauectBennas
peakis Ha MOH
aMMoHus U ocdat-
noH. — [lonmyuenue
aMMHaKa ¥ U3y4eHHE
€ro CBOMCTB. —
N3yuenue cBOWCTB
A30THOM KUCJIOTBHI.
Pemenne

https://eds00.1ru/2023/06/14/vse-
materialy-biblioteki-czifrovogo-
0/?ysclid=mtl6w3m69n323998189
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KauyeCTBEHHEIX 3a7a4
U pacuy€THBIX 3a/1a4
BBICOKOT'O YPOBHSI
CJIOJKHOCTH U
OJUMITHAIHBIX 110
TeMe «A30T ero
COCIMHCHUS»
NunuBuayansHble
WJIU TPYNIIOBBIE
MPOEKTHI 110 TEME
«A30T, Ppocdop u ux
COCIMHCHUSY

24

OO6mias xapakTepUCTUKA
XUMHAYECKHX 3JICMEHTOB
IVA-rpynnel. Yraepon u
KPEMHHUH, UX COeINHEHUS

OOmas
XapaKTEePUCTHKA
anemMeHToB IVA-
IPYIIBL. YTIEpPOa U
ero BaKHEHIIIe
COCIUHCHMUS.
Kpemnuii u ero
BaKHEHIITHE
COCIUHEHUS

IIpoBenecHue
AKCIIEPUMEHTA —
AncopOuus
PacTBOPEHHBIX
BEILIECTB
AKTUBHUPOBAHHBIM
yrieM. — [lonyuenue,
cobupaHnue,
pacro3HaBaHue U
HU3y4YEeHUE CBOWCTB
YTJIEKUCIIOTO ra3a. —
B3aumublie
MIpeBpaLCHUS
KapOOHATOB U
THJIPOKapOOHATOB. —
KauectBeHHbIE
peakuuu Ha
KapOoHaT- U

https://eds00.ru/2023/06/14/vse-
materialy-biblioteki-czifrovogo-
0/?ysclid=mtl6w3m69n323998189
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CHJITMKAT-UOHBL. —
[Tonyuenue oxcuaa
yraepona(IV) u
W3Y4YEHHUE €ro
CBOMCTB. — Pemmenue
AKCTICPUMEHTATBHBIX
3a/1a4 10 TeMe
«Baxneiime
HEMETAaJUIbI U UX
COCIUHCHUSY.
Pemenne
KauyeCTBCHHEIX 3a1a4
Y PacU€THBIX 3a/1a4
Pa3JIMYHBIX TUIIOB U
YPOBHEM CIIOAKHOCTH,
B TOM YHCJIE
OJIMMITHAJTHBIX, 1O
TeMe «YTIEepoa U
KPEMHHUU U UX

COEIUHEHUSY
HTtoro 13
Pa3nea 3. MeTa/uIbI M MIX COeTHHEHUS
OO0masa [TpoBeneHue
XapaKTEePUCTHKA AKCTICPUMEHTA —
XUMHYCCKHX B3anmopericteue https://eds00.1u/2023/06/14/vse-
3.1 OO0111e cBOMCTBA METAIIJIOB 2 3JIEMEHTOB — METAaJIOB C BOJIOH, C materialy-biblioteki-czifrovogo-

MCTAJIZIOB Ha
OCHOBAaHHH HUX
ITOJIOKCHUS B

pacTBOpamu COJIEN U
KUcHoT. Pemmenune
KAYeCTBEHHLIX 3a1a4

0/?ysclid=mtl6w3m69n323998189
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[Tepronnueckoi
CHCTEME
XAMUYCCKHX
sneMenToB /.M.
MenneneeBa n
CTPOCHHUSI aTOMOB.
OO01mue XuMHu4IeCcKue
CBOMCTBA METAJLIIOB
Koppo3zus Mmetaiuios.
CIuraBel METaJJIOB.
OO011ue cnocooOnl
MOJTyYeHUS
MCTAaJIJIOB.
DnexkTponus

U pacuy€THBIX 3a/1a4
Pa3IMYHBIX TUTIOB U
YPOBHEN CII0KHOCTH,
B TOM YHCJIE
OJUMITMAIHBIX, 110
Teme «Oo1mmIe
CBOMCTBA METAJLJIOB.
NunuBuayansHble
WJIU TPYNIIOBBIE
MPOEKTHI 110 TEME
«CBoiicTBa METAJIJIOB
U UX PUMECHEHUE

3.2

Baxxaenime MeTaiuibl 1 UX
COEeIMHEHUS

Mertamibl A-rpymni.
IIemounsie METaIIBI
1 UX BaXKHEHIIINE
COCIUHCHUS.
Illenouno3eMenbHEBIC
METaJTbl, MATHUH 1
UX BaXXKHCUIIIHE
COCIUHCHUS.
ANIIOMUHHI U1 €ro
BaKHEHIITIE
COCIUHCHMUS.
Meramns! b-rpymi.
Menp u cepebpo u
UX BaKHEHIIIHNE
coenuHeHus. LluHk u
€ro BaKHEHIIIHNe

[IpoBenenue
AKCTIEPUMEHTA —
OxkpainBanue
IUIAMEHH COJISIMU
METaJIOB. —
BsaumonelicTBue
THAPOKCHIOB HATPUS
M KaJIbIUS C OKCHIOM
yraepoaa (IV) u
KHCJIOTaMH. —
WccnenoBanue
CBOMCTB KapOOHATOB
U TUAPOKApOOHATOB
KanbIusl, )KECTKOU
BOJEI. —
UccnenoBanue

https://edso0.1ru/2023/06/14/vse-
materialy-biblioteki-czifrovogo-
0/?ysclid=mtlé6w3m69n323998189
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COCIUHCHMS.
Kemne3o u ero
BayKHEHIIIME
COECTUHEHMUS

aM(pOTepHBIX
CBOMCTB
TUAPOKCHUJIOB
AJTFIOMUHHUS ¥ [IMHKA.
— N3yuenue
MIPOIIECCOB

MOy YEHUS
TUAPOKCHUJIOB
JKenesa, ux
XHUMHYECKHX
CBOMCTB. —
KécTkocTh BOABI U
METOJIbI €€
yCTpaHEHUs. —
Pemenne
AKCTIEPUMEHTAJIbHBIX
3aJ1a4 110 TeEME
«Baxneiimniue
METaJlIbl U UX
COCIUHCHUI». —
KauectBenHbie
peaKIy Ha HOHBI
MarHus, Kajablus,
AITFIOMUHUS, IIHHKA,
xenesa(2+),
xene3a(3+),
Meau(2+),
cepebpa(+1).
Pemenne
KauyeCTBECHHBIX 3a1a4




W pacYETHBIX 3a7a4
pa3IMYHBIX TUIIOB U
YPOBHEN CII0KHOCTH,
B TOM YHCJIE
OJUMITMAIHBIX, 110
TeMe «MeTaisl 1 UX
COCAUHCHUS
NunuBuayansHble
WJIU TPYNIIOBBIE
MPOEKTHI 110 TEME
«Baxnenmme
METaJlJIbl ¥ UX

COCITMHEHUSI
Hroro
Paznen 4. Xumus 1 okpykamomas cpeia
BemectBa u Mmatepuaiisl B https://edso0o.1u/2023/06/14/vse-
4.1 KU3HU yeraoBeka. OCHOBBI materialy-biblioteki-czifrovogo-
3KOJIOTHYECKOU I'PAMOTHOCTH o/?ysclid=mtl6w3m69n323998189
Hroro
Paznea 5. O0001menne 3HaHUH
Brinosninenue
SKCIEPUMEHTA —
[ToBTOpEeHue u P
. Pemenne
[ToBropenue u o6o01IeHNE 0000111eHre 3HAHUH, https://eds00.1u/2023/06/14/vse-
AKCTIEPUMEHTAIBHBIX

5.1

3HAaHUN OCHOBHBIX Pa3/ieliOB
KypcoB 8—9 kiaccoB

MOJTyYEHHBIX TpU
U3YYCHHH Kypca
XumMnu 89 Kiaccos

3aj1a4 1o TemMe
«MerTaibl,
HEMETAaJTbl U UX
COCIMHCHUS

materialy-biblioteki-czifrovogo-
0/?ysclid=mtl6w3m69n323998189
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Pemenne
Ka4eCTBEHHBIX 327124
Y PacU€THBIX 3a/1a4
Pa3JIMYHBIX TUIIOB U
YPOBHEH CIIOAKHOCTH,
B TOM UHCIIE
OJIMMIIHAIHEIX, TIO
HM3yYEHHBIM TEMaM

Hroro

OBIHIEE KOJIMYECTBO YACOB
1O MPOI'PAMME

34




HNOYPOYHOE IIVTIAHUPOBAHHUE

8 KVIACC
KoandecTBO yacoB 3 @
JIEKTPOHHBIC NP POBLIE

Nen/m | Tema ypoka Koutpoabubie | IIpakTuyeckue P P

Bcero o0pa3oBaTesIbHbIE PeCypChl
padoTbI padoTbI

https://edso0.ru/2023/06/14/vse-

IIpaxtukym. Poiap XUMHUH B )KU3HU . P

1 1 materialy-biblioteki-czifrovogo-
HesopeKa 0/2ysclid=mtl6w3m69n323998189

https://edso0.ru/2023/06/14/vse-

2 [Ipaxtuxym. UncTsle BelecTBa U CMECU 1 1 materialy-biblioteki-czifrovogo-
0/?ysclid=mtl6w3m69n323998189
https://edso0.ru/2023/06/14/vse-

IIpakTukym. BeinogHeHne TBOPUECKUX . P

3 N A 1 1 materialy-biblioteki-czifrovogo-

3a/IaHUM 110 TeME «ATOMBI U MOJIEKYJIbD» o/?ysclid—mil6w3m69n323998189
https://edso00.1ru/2023/06/14/vse-
[IpakTukym. BeinogHeHne TBOpUECKUX ; . .

4 N X 1 materialy-biblioteki-czifrovogo-
3aJJaHU 10 TeME « XUMHUYECKHUE DIIEMEHTBD o/?ysclid—mtl6w3m69n323998189
[IpakTukym. Pemenue 3agau no teme https://eds00.1u/2023/06/14/vse-

5 «Xumnueckas popmyia. BaneHtHocTh 1 materialy-biblioteki-czifrovogo-
aTOMOB XMMHUYECKHUX 3JICMEHTOB 0/?ysclid=mtl6w3m69n323998189
[IpakTukym. ATOMBI, MOJIEKYJIBI,

https://eds00.ru/2023/06/14/vse-
XUMHYECKHE DJIEMEHTHI. BeliecTBa - o .

6 1 materialy-biblioteki-czifrovogo-
MOICKYIAPHOTO H HEMOIICKY APHOTO 0/2ysclid=mtl6w3m69n323998189
cTpoeHusi. Xumuieckas hopmyia

.. https://edso00.1ru/2023/06/14/vse-
IIpaxkTukym. Pacdé€rsl o XuMU4eCKUM . R

7 1 materialy-biblioteki-czifrovogo-
(bopmynam 0/?ysclid=mtl6w3m69n323998189

8 [IpakTukyMm.YpaBHEHUS] XUMUUYECKUX 1 1 https://eds00.1u/2023/06/14/vse-
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peakuuii

IIpaxkTukym. Pacdérsl o ypaBHEHUsIM

materialy-biblioteki-czifrovogo-
0/?ysclid=mtl6w3m69n323998189

https://edso0.ru/2023/06/14/vse-

HCIIOJB30BaHHUECM I'a30BbIX 3aKOHOB

9 . materialy-biblioteki-czifrovogo-
XUMUHCCKIX peakitin 0/?ysclid=mtl6w3m69n323998189
Moakticys. PacuéThi 10 VPABHCHMSM https://edso0.ru/2023/06/14/vse-

10 P yM: . yp materialy-biblioteki-czifrovogo-
XUMIHCCKUX peaKiiH 0/?ysclid=mtl6w3m69n323998189
[Ipaktuxywm. [IpencraBinenune o rasax.

https://edso0.ru/2023/06/14/vse-
Bo3ayx kak cmech ra3oB. 3akoH ABOTaJpo. X .
11 OB materialy-biblioteki-czifrovogo-
BEMHBIC OTHOTICHHUA Ta30B TpH 0/?ysclid=mtl6w3m69n323998189
XUMHUYECKHUX PEeaKLus
TMpaxTikym. TemioBoit addexT https:/./eds0f>.r}1/202.3/0.6/ 14/vse-

12 . materialy-biblioteki-czifrovogo-
XMMITHECKHX peakiiut 0/2ysclid=mtl6w3m69n323998189
IpakTHKyM. PeleHie 32084 110 https://edso0.1ru/2023/06/14/vse-

13 p yM- . materialy-biblioteki-czifrovogo-
YPaBHCHUAX XUMHIHCCKUX PeaKiiiu 0/?ysclid=mtl6w3m69n323998189

https://edso00.ru/2023/06/14/vse-

14 IIpaxkTuxym. Bonopon u ero cBorcraa materialy-biblioteki-czifrovogo-

0/?ysclid=mtl6w3m69n323998189
[IpakTukym. Pemienne pacy€THeIX 3a/1a4 10 https://edso0o.1u/2023/06/14/vse-

15 YPaBHEHUSAM XUMHUYECKUX PEAKIUM C materialy-biblioteki-czifrovogo-

y4acTHEM BOLOpOAa 0/?ysclid=mtl6w3m69n323998189
.. https://edso00.ru/2023/06/14/vse-
[IpakTukym. Pemenne pacu€THbIX 3a1a4 Mo - o .
16 . materialy-biblioteki-czifrovogo-
YPABHCHIAM XHMUHCCKHUX peakit 0/?ysclid=mtl6w3m69n323998189
. https://eds00.ru/2023/06/14/vse-
[Ipaktukym. Pemenne pacuéTHeIx 3a1a4 ¢ . e .
17 materialy-biblioteki-czifrovogo-

0/?ysclid=mtl6w3m69n323998189
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[IpakTukym no teme «Boza u e€ cBoiicTBa.

https://eds00.ru/2023/06/14/vse-

18 materialy-biblioteki-czifrovogo-
Ocroanus 0/2ysclid=mtl6w3m69n323998189
IIpaxtukym. Pemenue 3anau ¢ https://eds00.1u/2023/06/14/vse-

19 HMCIIOJIb30BAHHUEM ITOHATHUS «MAaCCOBAs J0JIs materialy-biblioteki-czifrovogo-
pacTBOPEHHOTO BEILIECTBA» 0/?ysclid=mtl6w3m69n323998189

https://eds00.ru/2023/06/14/vse-

20 [Ipaktukym no teme «OKcHUIBD) materialy-biblioteki-czifrovogo-

0/?ysclid=mtl6w3m69n323998189
https://eds00.1u/2023/06/14/vse-

21 [IpakTukym no teme «OCHOBaHUSD) materialy-biblioteki-czifrovogo-

0/?ysclid=mtlé6w3m69n323998189
https://eds00.ru/2023/06/14/vse-

22 ITpakTukym no teme «Kucaorsn materialy-biblioteki-czifrovogo-

0/?ysclid=mtl6w3m69n323998189
https://eds00.1u/2023/06/14/vse-

23 [IpakTukym no teme «Conn» materialy-biblioteki-czifrovogo-

0/?ysclid=mtl6w3m69n323998189
[IpakTukym no reme «lI ' eHeTnueckas cBsi3b https://eds00.1u/2023/06/14/vse-

24 MEXAY KJIaCCaMU HEOPTaHUYECKUX materialy-biblioteki-czifrovogo-

COCTMHECHUI 0/?ysclid=mtl6w3m69n323998189
https://edso0.1ru/2023/06/14/vse-
[TpakTukym. Pemenue 3axad o popmynam . o ..

25 . materialy-biblioteki-czifrovogo-

1 YPABHCHIM XHMIHCCKHIX Peakitiu 0/2ysclid=mtl6w3m69n323998189
Ilepronrueckuil 3aKOH XUMHYECKUX https://edso0o.1ru/2023/06/14/vse-

26 sanemenToB JI.1. MenneneeBa u ctpoeHue materialy-biblioteki-czifrovogo-
aToMma 0/?ysclid=mtlé6w3m69n323998189
[Ipaktukym. CocTaB aTOMHBIX SIAEP. htt‘pSZ{/GdSO?.ITl/ZO%?)/O?/l4/VS€—

27 materialy-biblioteki-czifrovogo-

CTpOCHI/Ie SJICKTPOHHBIX 000JI0YeK aTOMOB

0/?ysclid=mtlé6w3m69n323998189
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[TpakTukyMm. 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB aTOMOB paJuyca aTOMOB https://edso0o.1u/2023/06/14/vse-
28 XUMHUYECKHUX AJIEMEHTOB, METAINUECKUX U 1 materialy-biblioteki-czifrovogo-
HEMETAIUIMYECKUX CBOMCTB 110 IPYIIIAM U 0/?ysclid=mtl6w3m69n323998189
nepuoiam
[IpakTukym. XapakTepucTuKa
https://edso0.ru/2023/06/14/vse-
XUMHYECKOT'0 JIEMEHTA II0 €r0 MOJIOKEHUIO ; . .
29 1 N " 1 materialy-biblioteki-czifrovogo-
B [epronuieckoii cucteme /1. 0/?ysclid=mtl6w3m69n323998189
Menpeneena
https://eds00.ru/2023/06/14/vse-
30 XUMHYecKas CBI3b U €€ BUJIbI 1 materialy-biblioteki-czifrovogo-
0/?ysclid=mtl6w3m69n323998189
[TpakTukym. MexaHu3mbl 00pa30BaHUs
o o https://edso00.1ru/2023/06/14/vse-
KOBAJIEHTHOH W MOHHOI CBSI3H. ; . .
31 5 1 materialy-biblioteki-czifrovogo-
NEKTPOHHBIC M CTPYKTYPHEIE (OpMY.Ibi 0/?ysclid=mtl6w3m69n323998189
BemiecTs. KaTHOHBI U aHUOHEBI
https://edso0.1ru/2023/06/14/vse-
Kpucrammuaeckue u aMmop(HbIE BelIecTsa. . . .
32 T . 1 materialy-biblioteki-czifrovogo-
HIIBL KPUCTAILTMHCCKUX PEIICTOK 0/?ysclid=mtl6w3m69n323998189
ToakTHKyM. OKHCIHTEILHO- https://edso00.ru/2023/06/14/vse-
33 p yM: 1 materialy-biblioteki-czifrovogo-
BOCCTAHOBUTCIILHBIC peakiini 0/2ysclid=mtl6w3m69n323998189
https://edso0.ru/2023/06/14/vse-
34 O00011IeHIE U cCUCTEMATU3aIMs 3HAHUN 1 materialy-biblioteki-czifrovogo-
0/?ysclid=mtl6w3m69n323998189
OBIIEE KOJIMYECTBO YACOB 110 34

ITPOT'PAMME
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Ne

KoanuyecTBO 4acoB

JJIeKTPOHHBIE HU(PPOBLIE

Tema ypoka Kontpoabubie | IlpakTuyeckue
n/n Bceero o0pa3oBaTesibHbIE PeCypChl
padoTsI padoThbI
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2 . 1 materialy-biblioteki-czifrovogo-
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Punpomns coneit 0/2ysclid=mtl6w3m69n323998189
[Ipaktukym. Pemenue 3ama4 mo teme https://eds00.ru/2023/06/14/vse-
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https://eds00.ru/2023/06/14/vse-
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9 materialy-biblioteki-czifrovogo-
HemeTaoB. Lanorems! 0/2ysclid=mtl6w3m69n323998189
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10 materialy-biblioteki-czifrovogo-
COC/MHCHHA 0/2ysclid=mtl6w3m69n323998189

https://eds00.1u/2023/06/14/vse-
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11 materialy-biblioteki-czifrovogo-
XHMHUECKHX SJIEMEHTOB VIA-rpyms! 0/2ysclid=mtl6w3m69n323998189
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12 materialy-biblioteki-czifrovogo-
COCHMHCHI 0/2ysclid=mtl6w3m69n323998189
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[Ipaktuxym. OOmas xapakTepucTuka https://eds00.1u/2023/06/14/vse-

14 371eMEeHTOB VA-rpynisl. A30T U €ro materialy-biblioteki-czifrovogo-
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[IpakTukym. @ocdop u ero BakHeuMe

https://eds00.ru/2023/06/14/vse-

17 materialy-biblioteki-czifrovogo-
COCAMHCHHA 0/2ysclid=mtl6w3m69n323998189
OO6mras xapakTepucTuka 351eMeHToB [VA- https:/./edSOf).r}J/202.3/0.6/14/Vse—

18 N . materialy-biblioteki-czifrovogo-
TPYIHIBL. YTJICPOIL H €T CBOMCTBA 0/?ysclid=mtl6w3m69n323998189
IV T S — https://edso0.ru/2023/06/14/vse-

19 PATHIYM. materialy-biblioteki-czifrovogo-
yriepona 0/2ysclid=mtl6w3m69n323998189

https://edsoo.ru/2023/06/14/vse-

20 [TpakTukym. KpeMuuii u ero coenuHeHUs materialy-biblioteki-czifrovogo-

0/?ysclid=mtlé6w3m69n323998189
IIpakTukym. PemeHnne pacu€THBIX 3a/1a4 MO hitps://edsoo.ru/2023/06/14/vse-

21 p yM: p . materialy-biblioteki-czifrovogo-
YPaBHCHHAM XUMHIHCCKIX Peakiini 0/?ysclid=mtl6w3m69n323998189
OO6m1as XxapaKTepUCTUKa XUMHIECKUX
3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU X

o https://edso00.ru/2023/06/14/vse-
nosioxkeHus B [lepuonnueckoii cucreme . P

22 M materialy-biblioteki-czifrovogo-
xuMHdeckux saeMeHToB .M. MenneneeBa o/?ysclidemil6w3m69n323998189
Y CTpOCHUs aTOMOB. O0IIMEe XUMHUSCKUE
CBOMCTBa METAJIJIOB
Koppo3sust metamnos. CrutaBel METAIIJIOB. https://eds00.1u/2023/06/14/vse-

23 OO61mue criocoObl TOTYyUYEHUST METAJUIOB. materialy-biblioteki-czifrovogo-
DJIEKTPOIN3 o/?ysclid=mtl6w3m69n323998189

https://eds00.ru/2023/06/14/vse-
[Tpaktuxym. lllenoynsie MeTamIbl U UX - o .

24 . materialy-biblioteki-czifrovogo-
BEKHEHIIHIE COS/HHCHMA 0/2ysclid=mtl6w3m69n323998189
IIpakTukym. [llenouHo3eMeNbHBIE METATIIBI hitps://eds00.ru/2023/06/14/vse-

25 P M ’ materialy-biblioteki-czifrovogo-

MAarduy U UxX BayKHEUIIINE COeTUHEHUA
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[IpakTrkym. AJIFOMUHUN U €r0 Ba)KHEUIINE

https://eds00.ru/2023/06/14/vse-

26 materialy-biblioteki-czifrovogo-
COCHMHCHIA 0/2ysclid=mtl6w3m69n323998189
OO01mas xapakTepucThKa MeTauioB b-rpymi. https://edso0o.1u/2023/06/14/vse-

27 [Ipaktukym. Menp, cepedpo, HIUHK U UX materialy-biblioteki-czifrovogo-
BAYKHEUIIINE COETUHECHUS 0/?ysclid=mtl6w3m69n323998189

. https://eds00.ru/2023/06/14/vse-
[IpakTukym. JXKene3o u ero BaxxHenmme ) o .

28 materialy-biblioteki-czifrovogo-
COCHMHCHIA 0/2ysclid=mtl6w3m69n323998189
Baxueiiue BemecTsa 1 MaTepuabl,

https://edso00.ru/2023/06/14/vse-
obnacTtu ux npumeHeHus. HoBbie ) o ..

29 I materialy-biblioteki-czifrovogo-
MATEPHAIIBL i TEXHOJIOTHH. LIPHHIHIILL 0/2ysclid=mtl6w3m69n323998189
«3CIICHOM XMMMI)

XuUMHS ¥ 370pOBbE. DKOJIOTMUECKUE https://eds00.ru/2023/06/14/vse-

30 po0OJIeMBbl, CBSI3aHHBIE C COSTMHEHUSIMH materialy-biblioteki-czifrovogo-
yIJIEPOJIa, a30Ta, CEPBI, TAKEIIBIX METAIIIIOB 0/?ysclid=mtl6w3m69n323998189
[IpakTukym. O6001IEHIE U3YUYEHHOTO. https://eds00.1u/2023/06/14/vse-

31 Penrenne kaueCTBEHHBIX U KOJIUMYCCTBEHHBIX materialy-biblioteki-czifrovogo-
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[TpakTukym. O600IIeHNE H3YYEHHOTO. https://eds00.1u/2023/06/14/vse-

32 Penienne kaueCTBEHHBIX M KOJMYECTBEHHBIX materialy-biblioteki-czifrovogo-
3aJ1a4 110 M3Y4YCHHBIM TEMaM O/?VSClidthl6W3m69n323998189
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3aJla4d M0 U3YUYCHHBIM TCMaM
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