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MNOACHUTEJIBHASA 3AIINCKA

OO0mas xapakTepucTUKa Kypca

[Iporpamma Kypca BHEYPOUHOU NESATEILHOCTH «XUMHSI B SKCHEPUMEHTAX U
3ajayax» (lajmee — MporpaMma) COCTaBJIeHa g 8—9 KJIacCOB Ha OCHOBE
MOJIOKEHUI U TpeOOBaHUIA:

—  ®@enepaibHOTO  TOCYIApCTBEHHOTO  00pa3oBaTENbHOTO  CTaHAapTa
OCHOBHOrO oOmiero oOpa3zoBanusi (yTBEpKIEH MpHKa3oM MuHUCTEpCTBA
npocsemienust Poccutickoit ®enepanmu ot 31 mast 2021 1. Ne 287);

— ®enepanbHOil  00pa3oBaTeNbHONM MPOrpaMMbl  OCHOBHOTO  OOIIEro
oOpazoBanus (yTBepkIeHa mpukazoM Munnpocsenienus Poccun ot 18.05.2023 Ne
370; 3apeructpupoBano B Muntocte Poccuu 12.07.2023 Ne 74223).

IIpu  pa3paGorke  mporpaMMbl  HCHOJB30BAIUCH  CJIeAYHOIIHE
HOPMATHBHBbIE JOKYMEHTbI:

— Vka3 Ilpesunenrta Poccuiickoit @enepanuu ot 28.02.2024 r. Ne 145 «O
Crparerun Hay4yHO-TEXHOJOTHYECKOT0o pa3ButTus Pocculickoit denepannny;

— KowmmekcHbld JIaH MEpPONPUATHM MO  TOBBIILIEHUIO  KadyecTBa
MaTeMaTUYECKOr0 U €CTECTBEHHO-HAYYHOTo 00pa3zoBanus Ha nepuoi a0 2030 roaa
(yrBepxaeH pacnopsbkeHueM llpaButenbctBa Poccuiickoit ®enepauun ot 19
HOs10ps 2024 roga Ne 3333-p).

AKTYyaJIbHOCTH Kypca

AKTyaJIbHOCTh Kypca BHEYPOUHOU NESITEIBbHOCTH «XUMHUS B IKCIIEPUMEHTAX
U 3a7a4ax» oOycioBJieHa HEOOXOAMMOCTBIO pa3padOTKU CHEIUATbHBIX TPOrpamMm
OOy4eHHs] ¥  BOCHUTAHUS, CIOCOOCTBYIONIMX  TIOBBIIIEHHUIO  KadyecTBa
MaTEMaTUYeCKOr0 U €CTECTBEHHO-HAYYHOro 00pa3oBaHuUs, B TOM YHCIIE
IpeayCMaTPUBAIOIINX YIITYOJIEeHHOE U3yYeHUE yUeOHOT0 peIMeTa « XUMHUS.

[Ipensmaraempiii KypC BHEYPOUYHOH AESATEIBHOCTH JOTMOJHSIET W PACIIUPSET
nporpaMMmy Kypca XUMUK 0a30BOTO ypoBHs. Peanuzanusi mporpaMmbl MO3BOJIUT
BBIUTH 3a paMKM M3y4Y€HUS XUMHUM Ha 0a30BOM ypOBHE, HUCIOJB3Yys (OPMBI,
OTJIMYHBIC OT YPOUHBIX, U 00€CTIeUnTh YTriyOJeHHOe M3YYeHUE XUMHUH HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHMsl.

[Iporpamma Kypca mpelycMaTpUBaeT OpraHU3alUI0  Pa3HOOOPA3HOM
JEATEIbBHOCTH OOYyYarolmuXxcsl, UX aKTUBHOCTh M CaMOCTOSITEIbHOCTb, COYETaeT
WHIVBUAYAJIbHYIO MW TPYIIOBYIO paboTy, TpearnojiaraeT TMPOEKTHYH U
MCCJIEI0OBATENBCKYIO JIEITEIbHOCTb.

B mepByro odepenp mporpamma ynensieT 0oco00€ BHUMAHWE BBHITIOJHEHUIO
OOYYarOIIMMHUCS XUMHUYECKOTO OJKCIIEPUMEHTa — JIA0OpATOPHBIX OMBITOB U
MPAKTUYECKUX PabOT, YTO TMO3BOJUT MM HA MPAKTUKE H3YyUYUTh 3aKOHOMEPHOCTH



MPOTEKAHUSI XMMHUYECKUX IMPOIECCOB, PA3BUTh MPAKTUUECKUE YMEHUS U HABBIKU
IUIAaHUPOBAHMSI, TOATOTOBKM, TMPOBEACHHS, aHAIM3a M  HHTEpIpeTaluu
MOJIYYCHHBIX  OKCIEPUMEHTAJIbHBIX  PE3yJIbTaTOB, HAYYUThCA  INPUMEHSTh
TEOPETUYECKHUE 3HAHUS I OOBICHEHUS] XUMUYECKUX MPOIECCOB, MPOUCXOASAIINX
B TOM YHCJIE B CHUTyallMsIX XU3HEHHOTO Xapakrtepa. OCO3HaHHOE BBITIOJTHEHUE
XUMUYECKUX DKCIIEPUMEHTAIBHBIX padoT OyAeT CIocOOCTBOBATH ITOBBIIIICHUIO
MOTHBAIIMNA K W3YYCHHIO XHUMHUH. [IporpaMMmoii mpeaycMOTPEHO TaKKe perieHue
OOyYarOIIMMUCST KAYECTBEHHBIX W KOJIMYECTBECHHBIX PA3JIMYHBIX TUIIOB M YPOBHEH
CIIOHOCTH, B TOM YHCII€ OJIMMIIMAJHBIX. DBBIMOIHEHUIO XHUMHYECKOTO
HKCIIEPUMEHTAa M PEIICHUI0 3aJlad  00s3aTeIbHO JIODKHO MPEIIIECTBOBATH
3HAKOMCTBO O0YyYalOIIUXCS CO CBA3AHHBIMU C HUMU 3JIEMEHTaMU COJIEp KaHHUSI.

[Iporpamma Kypca BHEYPOUHOH JCATEIBHOCTH «XHUMHS B DKCIEPHUMEHTAX H
3a/1ayax» MOXKET OBbITh BOCTpeOOBaHA 00YUYAIOIIUMUCS, KOTOPhIE MOTUBUPOBAHBI K
OCO3HAaHHOMY BBIOOPY TpoeccHii, CBSI3aHHBIX C MPUMEHEHHUEM XHMHYECCKUX
3HAHUM.

Heapb 4 32124 Kypca

[leas maHHOM mMporpamMMbl — O0€CHEeUUTh HHAUBUAYaJIbHBIE MOTPEOHOCTH
oOydJarommuxcsi B H3YyYEHUU XUMHUU B YCJIOBHUSX, KOrja Y4YeOHBIM TIUaH
o0pa3oBaTEIbLHON OpraHU3alMU MPEyCMaTPUBACT U3YyUEHHUE y4eOHOIro ImpeameTa
«XuMUs» TOIBKO Ha 0230BOM YpPOBHE.

[Ipennaraemass  mporpaMMa  YYUTBIBA€T  IICHUXOJIOTO-TIEAArOrHYECKUe
OCOOEHHOCTH COOTBETCTBYIOILIEH BO3pacTHOM kareropun oOydarommuxcs. Ee
OCBOCHHE CIIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCSl MHTEpECA K U3yUYCHUIO XUMUH
u cdepam JEATeNTbHOCTH, CBSI3aHHBIM C XWMHUEW, MOTHBAIMU K OCO3HAHHOMY
BBHIOOPY  COOTBETCTBYIOIIETO TpO(Wis U  HAMPaBICHHOCTH JaJbHEHIIETo
oOyJeHus.

N3y4yenne Kypca HanpaBjeHo HA ()OPMHUPOBAHUE:

— CHCTEMBbI XUMHWYECKUX 3HAHWHA KaK KOMITOHEHTa €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, KaK OCHOBBHI JUIsl TMOHUMAaHWS XWMHYECKOW CTOPOHBI SBJICHUM
OKPYXAaIOIEr0 MUPa, OCBOCHHE SI3bIKA HAYKU;

—  HWHTCJUIEKTYaJbHBIX CHOCOOHOCTEM W WHTEPECOB OOYYalOIIUXCS, Ha
POJI0JDKEHNE 00YYeHUST HAa YPOBHE CPETHEr0 0011ero 00pa3oBaHus.

B pamkax pelmieHusi OCHOBHBIX 32/a4 NPOrpaMMbl JIO0JIKHO OBITH
o0ecreyeHo:

— npuoOllleHre O00yJYarIuXcsl K CaMOCTOSTENIbHOW TO3HABaTEIbHOM U
HCCIIEIOBATENbCKOM eI TEILHOCTH, K HAYYHBIM METOaM MTO3HAHUS;

— (hopMHpPOBaHNE MOTUBAIINU U PA3BUTHE CIIOCOOHOCTEN K U3yUEHUIO XUMHH;



— (¢opmupoBanue o00meNd (YHKIMOHATBHOM M  €CTeCTBEHHO-HAYYHOMN
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYKAIOLIEro MHpA, MCHOJIb3Yys 3HAHUS U ONBIT, IOJyYECHHBIC NP H3Y4YCHUU
XMUMHH, TPUMEHATh HMX IpPU PEIIEHUHM MpoOJeM B IMOBCEJHEBHOW XKU3HU MU
TPYZIOBOU JIEATENBHOCTH;

— OCO3HaHHME OOYYAIOUTUMUCS LEHHOCTH XWMHUYECKHUX 3HAHUN B IKU3HH
YeJI0BEKa, MTOBBIIIEHUE YPOBHS JKOJIOTMYECKOM KYJIbTYPBI, HEIPUATUE EUCTBUM,
MIPUHOCSIIMX BPEIl OKPYKAIOILIEH CPENE U 30POBBIO JIFOJECH;

— IproOpeTeHre 00yJaroIMMHCS ONIbITA CAMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMITETEHIINI ), HEOOXOAUMBIX JIJISl Pa3JIMYHbIX BUJIOB IE€ATEIBHOCTH.

MecTo Kypca B 00pa3oBaTeJIbHOM Ipolecce

[Iporpamma kypca «XuMusl B 3KCHEpPHUMEHTaX M 3a/Jadax» paccuhTaHa Ha
peanu3anuio B TeueHue 68 ydeOHbIX YacOB B paMKaX BHEYPOUHOM JEATEIbHOCTH B
8-9 kiaccax (34 gaca B 8 xiacce u 34 yaca B 9 kiacce); JaHHBIN Kypc MOXET ObITh
NPEMIOKEH OOy4YaroMIMMCSl B KaYECTBE OAHOrO0 M3 CYLIECTBYIOUIMX MO BBIOODY.
[Iporpamma sIBASI€TCS COAEP/KATEIBHBIM W METOJWYECKHM OPHUEHTHPOM JUIS
COCTaBJICHUS MelaroraMu pabo4yux IporpamMmm.

[Iporpamma Kypca BHEYPOUHOH JEATEIBHOCTH «XHMHS B 3KCIEPUMEHTAX U
3a/layax» HamnpaBlIeHa Ha JOCTH)KEHHE PE3yJIbTaTOB, KOTOPbIE IOMOJHSIOT U
yrayossitor  copMynupoBaHHble B (denepanbHOM paboyedt mporpamme 1Mo
yueOHOMY mpeameTy «Xumus» (0a30BbIid YPOBEHb) TPEOOBAHUS K MPEAMETHBIM
pe3yJbTaTaM.

®opmbl  1EATENBHOCTH OOYyYaIOLUXCsl MPEeSyCMaTpUBalOT AKTUBHOCTh U
CaMOCTOSITENIbHOCTh, ~COYETAlOT WHJMBUIYaJbHYI0 U TPYNIOBYIO palOTHI.
CTpyKTypupOBaHUE TEMATUYECKOTO IUIAHMPOBAHUSA B MPOrPAMME COOTBETCTBYET
HOPSAIKY U3yUeHUs Pa3AesioB U TEM XMMHUHM Ha 0230BOM YpOBHE B OCHOBHOM ILIIKOJIE
U o0ecrieurBaeT TEM CaMblM IPEEMCTBEHHOCTh YPOYHOM UM BHEYPOUHOUH
NEeSATEITbHOCTH.

[IpensioxkeHHbIE  BJEMEHThl  COAEpPkKAHUS W BUABl  JEATEIbHOCTH
oOyyarommxcss MOTYT OBbITh KOHKPETU3MPOBAHbl C YYETOM HWHIUBUAYAIbHBIX
3arpocoB oOydwarommxcs. Pacmmmpenue copepkaHusi U BHUIOB JESTEIbHOCTU
CBSI3aHO C BO3MOYKHOCTBIO BBIOOpa IMENaroroM pa3jiuyHbIX BapHAHTOB Y4YeOHO-
METOJMYECKOr0 OOecreueHus Kypca, a TakkKe C CYHIECTBYIOIIMMHU YCIOBUSMU
HIKOJIbHOW MH(OPMAIIMOHHO-00pa30BaTeIbHON CPEIbI.

Jlnst 3HakoMcTBa oOyyaromuxcsi ¢ nmpodeccusiMu, CBSI3aHHBIMH C XUMHEH U
XUMUYECKOM HAyKOH, W TOBBIIMIEHUS HX MOTHUBAIMM K M3YYCHHUIO XUMUU
PEKOMEHIYETCsl BKIIOYUTH B IPOrpaMMy 3KCKYPCHUM B pPETMOHAIBHBIE MY3€H,
npeanpusatus, By3bl. ConepKaTelbHbIE 3JIEMEHTBl MPOrPaMMbl  MO3BOJISIFOT



OpraHMW30BaTh HA MX OCHOBE MPAKTUYECKYI0 U IOUCKOBO-UCCIEI0BATEIBCKYIO
NeSATEIbHOCTD, PE3YIbTaThl KOTOPOH MOTYT OBbITh MCHOJB30BAHbI IPU peaTn3aluu
OOyYalONIMMHUCS ~ WHIUWBHUIYAIbHBIX  MPOEKTOB. TeMbl MPOEKTOB  TaKXKe
PEKOMEHIOBAHO BHIOMPATh C YYETOM PErHOHANBHOMN CIEIM(PUKH.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESTEJbHOCTH
«XHUMMUA B IKCIIEPUMEHTAX U 3ATAYAX»

8 KUIACC

Paznen 1. IlepBoHayaibHble XUMUYECKHUE MIOHATHS

Xumusi — BaxkHasi 007acTh €CTECTBO3HAHMS M MPAKTUYECKOW NESITEIbHOCTH
yenoBeka. [Ipenmer xumun. Ponb XMMHUM B KU3HU YEJIOBEKA. XHUMHS B CUCTEME
Hayk. Tema wu BemjectBa. Du3MyuecKue MW XMMHYECKHME CBOWMCTBA BELIECTB.
ArperaTHble COCTOSIHHMSI BEUIECTB. [IOHATHE O TEOPETUYECKUX U IMIIUPUUYECKHUX
METOJaxX TMO3HAaHMUS B €CTECTBEHHBIX HayKax. lIpencraBieHuss O HaydYHOM
MO3HAHUU HA AYMIIUPUYECKOM YPOBHE. S3bIK XUMUHU.

[lonartue o merogax pabOThl ¢ XMMHUYECKHMMU BelectBaMu. O00py10BaHME
IIKOJLHOM XHUMHYEeCKOM Jabopatopun. I[IpaBuiia Oe3zomacHoro oOpallleHus ¢
BEIECTBAMU U JTAOOPATOPHBIM 000PYIOBaHUEM.

UYucteie BemectBa M cMmecu. CrocoObl pasgeneHuss cmeceil. Ounctka
BEIIECTB.ATOMBI M MOJEKYJbl. XUMUYECKUE 3JIEMEHTBL. I[IpoCcThie M CIOKHBIE
BelllecTBa. MeTasuibl 1 HEMETAJLIbI.

Xumuueckas ¢opmyna. OTHocuTenbHass aroMHas macca. OTHOCHUTENbHas
MOJIEKYJISIpHas macca. MaccoBast 10 XMMHYECKOTO AJIEMEHTAa B COCIMHEHUMU.
Haxoxnenue npocreiimeit (opMyIbl BEIIECTBA 10 MACCOBBIM JI0JISIM 3JIEMEHTOB.

KonuuectBo BemiectBa. Monbs. MonsipHass macca. Pacuetsl o dopmynam
XAMHUYECKUX COEIUHEHUU. MonspHas Macca cMmecu BelecTB. MoJibHas 10JIA
XUMHUYECKOTO dJIeMEHTa B coeAuHeHHH. Haxoxnaenue mnpocreimei ¢GhopMyibl
BEILIECTBA 10 MOJIBHBIM JOJIIM 3JIEMEHTOB.XUMHUYECKasi peakus U €€ MPU3HAKU.
YcnoBus NpOTEKaHWs XUMUYECKUX pEakuui. XUMHUYECKHME YpaBHEHUS. THIIbI
XUMHUUYECKUX peakiuii. PacyeThl Mo XUMUUYECKUM YPaBHEHUSIM.

IKcnepumenmanvbHoe usyueHue ewecms U A61eHUl:

— N3yuenue u omnucanue QU3NYECKUX CBOWCTB OOpa3liOB HEOPTaHMYECKHX
BEILIECTB.

— IpaBuna paboTsl B 1abopaTopuu U MpUEMbl 0OpalieHus ¢ J1adbopaTopHbIM
00opyI0BaHUEM.

— Pa3nenenue cmecel.

— Onucanue (U3MYECKUX CBOMCTB OOpa3lOB HEOPraHUYECKUX BEIIECTB —
METAJJIOB U HEMETAJLJIOB.

— Habmronenne Gpu3n4ecKuX U XUMUUECKUX SIBJICHUM.

— HabGmronenune u onucanvue MPU3HAKOB MPOTEKAHUS XUMUYECKHUX PEAKIIUM
Pa3HBIX THUIIOB.



Pemenne pacueTHbIXx 3amau 1o ¢GopMylaM M YpPaBHEHUSIM XUMHUYECKHX
peaKuui pa3InuHOIO YPOBHS CI0KHOCTH, B TOM YHCIIE OJTUMITHAIHBIX.

Pa3znen 2. BaxkHeiiime npeacTaBUTe I HEOPraHM4eCKUX BeleCTB

Boznyx — cMech razos. CoctaB Bo3ayxa. 3akoH ABorajpo. MosspHbliii 00beM
razoB. OTHoOcUTENbHAas IUIOTHOCTh Tra3oB. OrmnpeneneHrue OTHOCUTEIbHOU
MOJIEKYJIIPHOI Macchl Ta3000pa3HOr0 BEUIECTBA MO H3BECTHOW OTHOCHTEIBHOMN
I0THOCTH. OOBEMHBIE OTHOUIEHUS T'a30B IPH XUMUYECKHUX PEAKLIUAX.

Kucnopoa. Oxcugasl. Ilpumenenne xwuciopona. CrnocoObl TONIy4YEHHS
KHCIIOpoJia B JIaOOpaTopuu U npombiluieHHOCTU. [loHsiTue o karanuzatope. O30H
— QJUTOTPOIHAs MOAU(PUKALIMS KUCIOPOIA.

TemnoBoit »hdEeKT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- U SHIOTEPMUYECKUE PEAKIIUU.

Bonopoa. Haxoxzaenue Boaopona B Npupoae, (GU3UUECKUE U XUMHUYECKUE
CBOICTBa, IPUMEHEHHE, CIIOCOOBI oJIydeHHUs. [[oHATHE O KUCTOTaX U COJISX.

Bonma. ®usnueckue cBoicTtBa BoAbl. Boma kak pactBopurenb. PacTBOpEI.
HacelllieHHBIE M HEHACBILIEHHBIE PAacTBOpBbl. PacTBOPMMOCTH BEIECTB B BOJE.
Crioco0b! BbIpaK€HUsI KOHLIEHTPALMKA PAaCTBOPOB: MaccoBasi JA0Jsl PACTBOPEHHOIO
BEILIECTBA, MOJIApHAs KOHIEHTpanusa. Poyib pacTBOpOB B INpUpPOAE U B JKU3HU
YeJIoBeKa.

Xumuueckne cBoiicTBa BoAbl. IloHstne 00 ocHoBaHusx. Ilomgarne 00
MHIMKaTOpax. KpyroBopoT Boabl B NIpUpPOAE. 3arpsA3HEHUE NPUPOIHBIX BOJI.
OxpaHa u ouMcTka npupoiaHbix Boa.Knaccudukauuss HeopraHuyecKHx
coequHennit. Okcunpl. Kiaccuukanus okcuaoB: coseoOpasyroiue (OCHOBHBIE,
KHCJIOTHBIC, aM(pOTEpHBIC) U HEeCOae00pa3yroIme.

@u3nyecKkre U XapaKTEepHbIE XWMHUYECKUE CBOMCTBA OKCHAOB. llomyueHue
OKCH/JIOB.

[IoHATHE O TMAPOKCUIAX — OCHOBAHUAX M KUCJIOPOACOAEPKAIUX KHUCIOTaX.
Kucnotel. ®dusnueckne M XUMUYECKUE CBOWMCTBA KHUCIOT. llomydeHue KHUCHOT.
Kucnotsl B npupose, NpUMEHEHNE BAXKHENIITUX KHACIIOT.

OcnoBanusa. Kiaccupukanys OCHOBaHMM: ILIEJIOYM M HEPACTBOPUMBIE
ocHoBanwms. Illemoun, mx cBoWcTBa W cmocoObl mosydeHus. HepacTBopumbie
OCHOBAHUS, UX CBOMCTBA U CIIOCOOBI MOTYUYCHHUS.

AmdotepHocTs. [loHATHE 00 aMPOTEPHBIX THAPOKCHUIAX U TIOTyUCHHUE.

Conu. Dusnueckue W XapakTEepHblE XHUMHUYECKHE cBoucTBa. llomydyenue
COJIEH.

['eneTnueckas CBSI3b MEXKIY KJIACCAMU HEOPTAaHUYECKUX COEAUHEHNN.

IJKcnepumMenmanbHoe u3yueHue 8eujecme U A61eHUIL.:

— O3HaKkoMJIeHHE ¢ 00pa3aMi OKCHUIOB U OMIMCAHHUE UX CBOMCTB.



— [Nomy4enne, coOnpanme KUCIOPoia, U3YyICHHUE eT0 CBOMCTB.

— [onydyenue u cobupanue BoI0OpoOa.

— B3anmojielicTBrE KUCIOT C METAILUIAMHU

— IlpuroroBneHne pacTBOPOB C  ONPEICICHHOWM MAaCCOBOM  JOJIEH
PaCTBOPEHHOI'O BELIECTBA.

— Onpenenenre pacTBOPOB KUCIOT U LIEJI0YEH C HOMOUIBIO HHIUKATOPOB.

— B3aumopencTeue KUCIOT ¢ METAIIAMH, PEAKIUM HeWTpanu3anuu. Peakums
HEUTpaIM3alyu.

— B3aumogeiictBue pacTBopa cepHoit KuciaoThl ¢ okcuaoM meau(ll).

— [lony4yeHre HEPACTBOPUMBIX OCHOBAHUM U U3YUYEHUE UX CBOWCTB.

— BrITecHEHUE OIHOTO MeTajia IPYTUM U3 pacTBOpa COMH.

— BzauMopenicTBre THAPOKCH/IA [IMHKA C PACTBOPAMU KUCIIOT U MIEITOYEH.

— Pemenne skcnepuMeHTanbHBIX 3aady MO TeMme «OCHOBHBIE KJACChI
HEOPraHUYECKUX COCTUHECHUIN.

Pemenne 3amad ¢ MCIIONB30BAHUEM IOHATHM «MaccoBas JOJIsSI BEIIECTBA B
pacTBope»;  «MOJIsIpHAas  KOHLIEHTPALMS», C  HCHOJb30BAHHEM  KPHUBBIX
pactBopuMOcTH. PelieHne pacueTHbIX 3aJady MO0 YPaBHEHUSAM XUMHUYECKHUX
peaKuui pa3HbIX TUIIOB U YPOBHEMN CI0KHOCTH, B TOM YHCJIE OJMMITHAIHBIX.

Pazgen 3. Ilepuoamueckuii 3akoH u Ilepuoguyeckass cucrema
xumMu4deckux djemenToB /I.A. MenaeeeBa.

Crpoenue aroMoOB. XuMH4YeCKask CBsI3b. OKUCIUTEIBHO- BOCCTAHOBUTEIIbHBIC
peaxkuuu

[lepuognueckuit 3akoH .M. MengeneeBa. Ctpoenne artomoB. CocraB
aTOMHbIX sanep. HM3orombl. PaanoakTUBHOCTh. DNEKTPOHBI.  DJIEKTPOHHAs
opOuTaNib. DHEPreTHYECKUEe YPOBHH W TOIYPOBHH atoma: S-, P-, d-opOuraim.
DOnexkTpoHHBbIE KOHPUTYpAIMU U DIIEKTPOHHO-Tpaduyeckue ¢GOpMysbl aTOMOB.
DU3NYECKNN CMBICH MOPAIKOBOIO HOMEpA, HOMEpa MEePUOJIa U TPYIIBI JIEMEHTA.
CtpoeHue 2JIEKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XUMHYECKUX DJIEMEHTOB
[lepnogmueckorn cucrembl .M. MeHnneneeBa: pacnpeneneHue 3JIEKTPOHOB I10
OPHEPreTUYECKUM YpPOBHSAM, TMOIYpPOBHAM U opbOutanmsiMm. Dusmdeckuid cmbIc
Ileproauyeckoro 3akoHa.

3aKOHOMEpPHOCTH H3MEHEHUSI pajJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAIMYECKUX UM HEMETAUIMYECKUX CBOWMCTB MO TpydnaM ¢ Mepuoaam.
N3MmeHenrne KHUCI0THO-OCHOBHBIX CBOMCTB COCIMHEHUN XUMHUUYECKUX DJIEMEHTOB B
MepuoJiax M Trpymnmax. XapaKTePUCTHKA XHMHUYECKOrO J3JIEMEHTa IO €ro
noJioxkenuto B Ilepuoanueckoii cucreme .M. Menneneena.



3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CHCTEMbI XUMUYECKUX
DJIEMEHTOB I Pa3BUTHUS Hayku U mnpakTuku. [[.M. MeHnpeneeB — ydeHbld U
IpaKIaHUH.

DIIEKTPOOTPULIATENIBHOCTh XHUMHUYECKHX DJEMEHTOB. XUMHYECKasi CBS3b.
Buapl XMMHYECKOM CBSI3M: KOBAJEHTHAsT TOJISIPHAsA CBS3b, KOBAJICHTHAA
HEIOJISIpHAsA CBS3b, MOHHAs CBsI3b. MexaHu3Mbl 0Opa30BaHHs KOBAJIEHTHOM U
WOHHOW CBSI3U. DJICKTPOHHBIE M CTPYKTYpHBIE (GopMysbl BemiecTB. KaTnoHsl u
AHHOHBL.

Kpucrammmueckue wu amopdHble BemiecTBa. THUIMBI  KPUCTALTUYECKUX
pELIETOK: HOHHAs, aTOMHAs, MOJIEKYJISIPHASI K X XapaKTEPUCTUKH.

Crenenp oxucieHus. OrnpeneneHue CTENEHEd OKUCICHHUS aTOMOB B
OMHApHBIX  coeauHEeHUsAX.  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIE  PEAKLHUU.
CocrTaBiicHME YpaBHEHHH  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN U
paccTaHoOBKa B HUX KO3((DUIIMEHTOB METOJIOM 3JIEKTPOHHOTO OajaHca.

IKCINEPUMEHTATbHOE U3y4YeHHEe BeleCTB U SIBJICHUI:

— O3HakomJieHHE C o0Opa3lamMu METaJJIOB U HEMETauIoB. MojennupoBaHue
CTPOCHHSI MOJIEKYJ IIpU TIOMOLIM PHUCYHKOB, MOJEJIEH, OJJIEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYI.

— OnbIThI, WUTFOCTPUPYIOIIUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIUU.
Pemienne pacueTHbIX 3ajay 1o GopMmyjaM U YpPaBHEHHSIM XUMHUYECKUX peakIui
Pa3HBIX TUIIOB M YPOBHEM CIIOAKHOCTH, B TOM YUCIIC OJTUMIINATHBIX.

9 KNIACC

Paznen 1. BemecTBO U XMMHYECKAsl peaKUusi

[ToBTOpEHNME OCHOBHBIX pazneioB Kypca 8 kiacca. [lepuoanueckas cucrema
XUMHUUYECKUX 3JIEMEHTOB B CBETE€ MPEICTABICHUN O CTpoeHUM aTtoma. CTeneHb
OKHUCJIEHUsS M BaJEHTHOCTb. lIpencraBieHHME O MEPUOJAUYECKOW 3aBUCHUMOCTHU
CBOMCTB XHMHMYECKHX 3JJIEMEHTOB (DJIEKTPOOTPULATEIBHOCTb, OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA, KHUCJIOTHO- OCHOBHBIE CBOMCTBA OKCHJIOB U
TUIPOKCUIOB) OT CTPOEHHUS aTOMa.

Bunbl xumMudeckoil CBSi3W: MOHHAs, KOBAJIGHTHAs (HETOJISIpHAsSI, MOJspHAs);
OOMEHHBIN U JIOHOPHO-AKIIEITOPHBIA MEXaHU3M 00pa30BaHUs KOBAJICHTHOM CBSI3H.

Tunel KpUCTAUIMYECKUX PELIETOK — aTOMHAs, WOHHAs, METAJUINYECKas,
MOJIEKYJISIpHAsi — U OCOOEHHOCTH UX CTPOEHUs. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUMNA KPUCTAJUIMYECKON PEIIETKU U BUa XUMUUYECKOW CBSI3H.

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKUUH. DJIEMEHTHI
XUMHYECKOM TEPMOJMHAMUKH. ODHEpPreTMKa XUMUYECKUX peakuuil. TemnnoBoit
3pdeKT XUMHYECKOM peakuMu. OK30- U OSHAOTEPMUYECKHE  PEaKIIHH,
TEPMOXMMHUUYECKHE YpaBHEHUs. 3aKOH l'ecca 1 ero ciencTBus.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakiuu. 3aKOH AEHCTBYIOUIMX Macc.
@akTOphl, BAUSAIONIME HA CKOPOCTh XMMHUYECKON pEaklMU. JHEPrus aKTUBALUU.
[Tonsarue o katanuze. epMeHTl. UHTHOUTOPHI.

OOpatumbie U HeOOpaTUMbIe XUMHUECKUE peakiuu. [loHsaTHE 0 XUMHYECKOM
paBHOoBecuu, npuHoun Jle Illarenve. VYcioBud CMENIEHHS XUMHYECKOTO
paBHOBecHUsl. DaKTOpPHI, BIMSAIONIME HA COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[IporHo3upoBaHre BO3MOKHOCTH NPOTEKAHUSI XUMUYECKUX TMPEBpaIllCHUM B
pPa3TUYHBIX YCJIOBHSX Ha OCHOBE IIPEACTABJICHHA 00 HW3YYEHHBIX JJIEMEHTaX
XUMUYECKON KNHETUKU U TEPMOJUHAMHUKHU.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuu. OkucIuTENBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMHUYECKHUX AJIEMEHTOB, 3aBUCUMOCTb OT CTENEHU
OKHCIieHHs. BaxnHenmme oxkuciauTend u  BoccTtaHoBuTend. (CocraBieHue
YPaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMA C HCMHOJIb30BAaHUEM
METO0/1a AJIEKTPOHHOIO OanaHca.

DJIEKTPOJIUTHYECKAS JUccolManusl. XUMHUYECKHE PEaKUMU B PacTBOpax.
Teopuss  SIEKTPOJUTUYECKOM  JUccolMani. PacTBopenne kak  (QU3HKO-
XUMUYECKUN TIpollecc. DNEKTPOJIUTHl U HEdNEKTposuThl. CuiibHble U cialOble
anekTponuThl. CTeneHbp AuCCOUMalMM, KOHCTaHTa Aucconuanud. HoHHOoe
pou3BeAeHUE BoAbl. Bonopoanslii mokasarens. HAMKATOPHI.

Peakuiuu noHHOTO OOMEHa. Y CIOBUS MTPOTEKAHUS peaKlMii HOHHOTO OOMEHa.

['mppomm3 conei. oHHBIE ypaBHEHUS THAPOIU3a COJEH. XapaKTep Cpelbl B
BOJHBIX PACTBOPAxX COJIEH.

IJKcnepumenmanvbHoe u3yueHue 8eujecme U A61eHUIL.:

— H3y4yeHne 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW pPEaKIMH OT Pa3IMYHbIX
bakTopoB.

— Pemenne »skcnepuMEHTaNbHBIX 3a7ad 1Mo TeMme «OKUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIINI.

— Peakmuu nonHoro ooMeHa.

— Pacnio3zHaBanue pacTBOpPOB COJIEN € MOMOILBIO HHAUKATOPA.

— Pacno3HaBaHue HEOPraHMYECKUX BEUIECTB C MOMOIIbID KayeCTBEHHBIX
pEaKIMid HA UOHBI.

Pelnienrie KayeCTBEHHBIX 33Ja4 M PACUETHBIX 337a4 Pa3IMYHBIX TUIOB H
YPOBHEH CJOKHOCTH, B TOM UYHCII€ OJMMIIMAIHBIX, MO TemMaM «OCHOBHbIE
3aKOHOMEPHOCTA MPOTEKAHUS XHUMHUYECKHUX PEAKIUIN», «DICKTPOITUTHYECKAS
JUCCOoIMalnsl. XUMUYECKHE PEAKIIMU B PACTBOPAX».

Pa3nen 2. Hemera/sIbI M UX cOeIMHEHHUS

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI ATOMOB
XUMHUUYECKUX IJIEMEHTOB, TPOCTHIX BEILIECTB, AJTIOTPOIIHSI.



OO6mrast xapakTepucTuka rajioreHoB. duU3nyeckue U XMMUYECKHE CBOMCTBA,
CIOCOOBI MOTYYEHUSI U IPUMEHEHHUE XJIOpa U €r0 BAKHEUIITUX COSUHEHUM.

OO01mast xapakTepUCTUKa XUMUUYECKUX A1eMeHTOB VIA-rpynmnel. dusznueckue
U XUMHUYECKHE CBOWMCTBA, CHOCOOBI TMOJYyYEHUS M TPUMEHEHUS CEephl M €€
BAKHEUIIINX COCTUHECHUM.

OO01ast XapakTepUCTUKa XUMUYECKUX 31eMeHTOB VA-rpyrbl. Puznyeckue
U XMMHUYECKHE CBOWCTBA, CIMOCOOBI TOMYyYEHHUS W TPUMEHEHHE a30Ta W €ro
BaXKHEHIINX cocauHECHUM. @Pu3nyeckue HW XHUMHYECKHE CBOMCTBA, CIIOCOOBI
MOJIy4eHUs ¥ pUMeHeHue Gocdopa 1 ero BaXKHEHIIINX COSAUHEHU.

OO01mast xapakTepuCTUKa XUMUUYECKUX 3ieMeHTOB |V A-rpynmnel. dusznueckue
U XMMHUYECKHE CBOMCTBA, CIOCOOBI MOJYyYEHUS] W MPUMEHEHHE YTepoja U €ro
BaXHeHMMX coenqunenuil. [lonsitue 06 agcopOuuu.

dusznyecKue U XUMUYECKUE CBOMCTBA, CIIOCOOBI MOJYUYECHHUS! U MPUMEHEHUE
KPEMHHS ¥ €r0 BAKHEUIINX COCTUHEHUM.

IKcnepumenmanvbHoe usyueHue ewecms U A61eHU:

— O3HakomIIeHHE ¢ 00pa3IaMu MPUPOIHBIX XJIOPUIOB (TaJOTEHUIOB).

— N3yueHune CBOKCTB COJISTHOW KUCIIOTHI.

— KauecTBeHHbIE peakIuy Ha XJIOPUJI-, OPOMUI- U MOJAUI-UOHBI.

— Ilomy4deHne COTHON KUCTIOTBI, U3yYEHHE €€ CBOMCTB.

— M3yyeHne XUMHYECKUX CBOMCTB pa30aBIIEHHON CEPHOM KHCIIOTHI.

— [IpoBeneHne KaueCTBEHHBIX peaklUUid Ha CyabdHI-, CyIbPUT- U CylIbdat-
HOHBI.

— M3ydenrne XuMHUYECKHUX CBOMCTB COJIEH aMMOHMS.

— KauecTBeHHas peakiiusi Ha MOH aMMOHUS U pocdaT-HnoH.

— [lonmyyeHne aMMuaka U U3y4eHUE €ro CBOMCTB.

— M3yueHune CBOKWCTB a30THOM KUCIIOTHI.

— AJZtcopO11usi paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM.

— Ilonmyuenue, cobupanue, paclio3HaBaHUE U W3YyUYECHHE CBOMCTB YTIIEKUCIOTO
rasa.

— B3aumubIe npeBpareHusi KapOOHATOB U THAPOKAPOOHATOB.

— KauecTBeHHbIE peakiuy Ha KapOOHAT- U CUITMKAT-UOHBI.

— [Monyuenune okcuaa yraepona (1\V) u usyueHnue ero CBOMCTB.

— Pemenue sKCriepuMEHTANBHBIX 337a4 MO0 Teme «BaXHelIlne HEMETAIUIbl U
WX COCTMHEHUS.

Pewenue xauecmeenuvix 3adau u pacyemuvlx 3a0ay PA3TUIHBIX TUIIOB U
YpOBHEHN CJIOKHOCTH, B TOM YHUCJIE OJUMIHUAAHBIX, IO pazaeny «HeMeramnsl u ux
COETMHEHUSD»

Pasznen 3. MeTaJuibl 4 MX COeIMHEHU S



OOmme cBoiictBa MeTaioB. OOmas XapakTepUCTUKAa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM HX TOJIOkeHUs B [lepronnueckoit cucreme
xuMuueckux anemeHToB J[.M. MenaeneeBa u crpoenus aromoB. Metaiuibl A- u b-
rpyni. DJIeKTPOXUMUYECKUA psll HanpsbkeHu metaiioB. OOue XUMUYECKue
cBoiicTBa MeTaiyioB. OOmue cmocoObl TOMYyYEHUST METAJUIOB, METaJUIyprusl.
DJEeKTpoIN3 PacIljiaBOB M PAaCTBOPOB COJIEH KaK OJUH M3 CIHOCOOOB TMOTYYCHHS
MeTaisioB. [IoHSATHE O KOPPO3WH METAJJIOB, OCHOBHBIE CIHOCOOBI 3aIUTHI UX OT
Koppo3uu. CIuiaBbl METaJIIOB.

Mertamnet A-rpyni. IllenoyHbie MeTaibl M UX BaKHEWIHNE COCIMHEHUS:
dbuznueckue M XUMHUYECKHE  CBOWMCTBa, TMOJy4Ye€HWE U  IPUMEHEHHE.
[[lenoyHo3eMeNbHbIE METAIBI U MX BAKHEWINWE COEIUWHEHUA: (pu3ndyeckue u
XUMUYECKUE CBOMCTBA, MOJIYYEHUE U MPUMEHEHUE. AJIIOMUHUN: (U3NYECKHE U
XUMHUYECKHE CBOMCTBA aTOMHUHMS. AM(POTEpHbIE CBOICTBA OKCUAA U THAPOKCH]IA
AITFOMUHUSL.

Mertamnbl b-rpynn. OOmas xapakrepucTuka MeTamioB b-rpynm (moOOYHBIX
NOATPYII): MOJI0KEeHHE B Ilepruoanyeckoi cucreMe XuMu4ecKux 3iemeHTos /.M.
MenneneeBa, 0COOEHHOCTH CTPOEHHsI aTOMOB. fIBJIEHUE «IIpOBaJia» 3JIEKTPOHA Ha
IpUMepe CTPOEHHsI aTOMOB XpoMa, Mesu, cepeOpa. BaneHTHble cOCTOSIHUS aTOMOB
d-2JIeMEHTOB, CTENEHH OKHCICHHS AaTOMOB B COEIMHEHHSIX. 3aBHCUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHIOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCIICHUS 3JIEMEHTA B COCIMHEHHUU (Ha MpPUMEPE COEAMHEHHIN Xpoma).
[IepBOHauUaNbHBIE TPEACTABICHHS O KOMIUIEKCHBIX COEAUHEHUSX.

Menb u cepeOpo, UX BaKHEHIIME COECOUHEHMS: (PU3MUECKUEe U XMMHUYECKUE
CBOMCTBa, TmodyueHHue U npumeHeHue. IlpencraBienuss o0 aMMHAaYHBIX
KOMIUIEKCax cepedpa u Meu.

[{uHK ¥ ero BakHEWIINE COeNUHEHUS: (PU3NYECKUE U XUMUYECKHUE CBOMCTBA,
NOJIy4eHHE U pUMEHEeHHEe. AM(OTEpHbIE CBOMCTBA OKCUIA U THAPOKCHU]IA IUHKA.

Kenezo: ctpoeHre atoma, CTENEHU OKUCIEHUS, (PU3NUECKUE U XUMHUYECKUE
CBOMCTBa, MojiyueHue u npumenenue. Okcupl, Tuapokcuabl u conu xeneza(ll) u
xene3a(lll), ux coctas, CBOMCTBa U MOTyUYEHUE.

IDKcnepumMenmanbHoe u3yueHue 8eujecme U A6J1eHUIL.:

— B3zaumogernicTBre METAIIIOB € BOAOM, C paCTBOPAMH COJIEH U KUCIIOT.

— OkpammBaHue IJIaMEHU COJIIMA METAJIJIOB.

— B3auMonencTBue TUAPOKCHUAOB HATPUS U KaJbLUs C OKCHUIOM YIJIEPOAA
(IV) u xucnoramu.

— HWccnenoBanue CBOMCTB KapOOHATOB W THUAPOKAPOOHATOB KaJbIus,
YKECTKOU BOJBIL.

— WccnenoBanue am(poTepHBIX CBOMCTB FMAPOKCUIOB ATIOMUHUS U LIWHKA.



— H3yuyeHne npoueccoB MOMyYEHUS] TUAPOKCUAOB XKEJe3a, UX XUMUYECKUX
CBOMCTB.

— JKecTKOCTh BOJIbI U METO/BI €€ YCTPAHCHMUSI.

— PelieHne sKCrepuMEHTAIBHBIX 33/1a4 10 TeMe «BakHenmme MeTamuibl U UxX
COEIUHECHUSD.

— KadecTBeHHBIE peaklMM HA WOHBI MAarHusl, KajblUs, aJlOMUHUS, LIUHKA,
xenesa(2+), xkenesza(3+), menu(2+), cepedpa(+1).

Pemienne kadyeCTBEHHBIX 3aJad W PACUETHBIX 3a4ad Pa3IUYHBIX THUIIOB H
YPOBHEH CJIOKHOCTH, B TOM YHCJIE OJMMIIUAAHBIX, MO pazaeny «MeTamibl U UX
COCIMHECHUS

Paznen 4. XuMus 4 OKpy:Ka0Ias cpeaa

BakHeiiline BellecTBa M Marepuanbl, 00JacTH HX MNpuMeHeHusa. HoBble
MAaTepHUalbl U TEXHOJIOTUH. [ [pUHIIUIIBI «3€JIEHON XUMUW.

XUMHSI ¥ 340pOBbE. 3HAUCHUE HU3YYAEMbIX XHMHUYECKUX JJIEMEHTOB U HX
COoeIMHEHUH 7151 (DYHKIIMOHUPOBAHUS OPraHU3Ma YeJIOBEKa.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroleh cpebl. IKOJOTUYECKUE MPOOIIeMBbI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIII€pOa, a30Ta, CEPbI, TKENBIX MeTauoB. [loHsaTHE
o IIJIK. Poip XumMuu B pelieHuH 3K0JIOTHISCKHUX MPOOIeM.

IKCnepumeHmaibHoe usydeHue 8eujecms U A61eHul:

— OnpeneneHne KUCIOTHOCTH MTPUPOIHBIX BOJ.

— MopaenupoBaHue mpoiecca 00pa3zoBaHusi KUCIOTHOTO O/, U3YYEHUE €T
BO3JCHCTBUS HA MaTEPHUATIBI.

Pazgen 5. IloBTopeHue m 00001IeHHEe 3HAHMH OCHOBHBIX pPa3/leJiOB
KypcoB 8-9 ki1accoB

[Tepnoanueckuii 3akoH U [lepruoguueckas cucTeMa XUMUYECKUX JIEMEHTOB B
CBETE IIPEJACTABJIEHUN O CTPOCHUS aTOMa.

Buasl xmMuueckol CBSA3M. 3aBHUCHMOCTH CBOWMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKOW PEIIETKU U BUJIa XUMAYECKOM CBSI3U.

Knaccudukanusa xumuueckux peakiuil. IIporHozupoBaHue BO3MOKHOCTH
IPOTEKAHUSI XUMHYECKUX IMPEBPALICHUNA B PA3JIMYHBIX YCIOBUSAX HA OCHOBE
MPEICTABICHUN XUMAYECKOW KHHETUKU U TEPMOINHAMUKHU.

XuMuyeckre peakiuu B pactBopax. ['maponus coneil. OKUCIUTETBHO-
BOCCTAHOBUTEJBHBIE PEAKIINU. DIEKTPOIH3.

CBoiicTBa KHCJIOT, OCHOBaHUM M COJ€H B CBETE MNpPEACTaBICHUNA 00
ANEKTPOJUTUYECKON  JUCCOUMAIMA W OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuusx.

IKCnepumMeHmaibHoe usyieHue ewecms U A61eHU:



— Pemenue OKCIICPUMCHTAJILHBIX 3a/1a4 110 TEME <<M€TEU'IJ'IBI, HEMCTAJIJIbI 1 UX
COCIUHCHU).

Pewenue xauecmeennvix 3aoau u pPacHemHnsblx 3a0ay pa3JINYHbIX THUIIOB H
ypOBHeﬁ CJIO0KHOCTH, B TOM YHCJIC OJIMMIIMAAHBIX, 110 U3YYCHHBIM TCMAaM.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

Peanuzanusi mporpaMmbl Kypca BHEYPOUHOW JIE€ATEIBHOCTH «XHUMHUS B
HKCIIEPUMEHTAaX UM 3ajJlauyax» HampaBjieHa Ha o0OecleueHue JIOCTHKCHUS
00y4arOIIMMUCS JUYHOCTHBIX, METaIpeIMETHBIX u MIPEAMETHBIX
00pa30BaTENbHBIX PE3YIbTATOB.

JINMYHOCTHBIE PE3YJIBTATDI:

1) nampuomuueckoe gocnumanue:

— MPOSIBIICHUE IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
Hay4YHOMY W HCTOPUUYECKOMY HACJIEAUIO;

— T[IOHMMAaHUE€ 3HA4YCHUSI XUMHUUYECKONW HayKu B KWU3HU COBPEMEHHOTO
oO0IIIeCTBa, B Pa3BUTUH SKOHOMUKH Poccun U CBOEro peruoHa;

— CIIOCOOHOCTh BIAAETh JOCTOBEPHOM HMHGPOpMALMEl O MepeaoBbIX
JIOCTUKEHUSX U OTKPHITUAX MUPOBOM U OTEUECTBEHHOU XUMUH;

— 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAaHUSIX OO0 YCTPOWCTBE MHpa U
00IIIeCTBA;

2) epasicoancrko2o 80CNUMAHUSL:

— TMPENCTABICHUE O COLUMAIBHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
JeATEIIbHOCTH;

— TOTOBHOCTh K pa3HOOOPAa3HOM COBMECTHOM NIEATEIbHOCTH MPU BBITIOJIHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3aJ7]a4, BBITOJIHEHHUH XUMHUYECKHX DSKCIEPUMEHTOB,
CO3/IJaHUU YYEOHBIX MPOEKTOB;

— CTpeMJIeHHEe K B3aMMOTIOHUMAHHUIO W B3aUMOTIOMOIIM B MpOIecce Y4eOHOU
JIEATEIIbHOCTH, TOTOBHOCTH OIIEHUBATh CBO€ IOBEJAEHHUE M TMOCTYINKH CBOMX
TOBApUILEH C TIO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEACTBUN ITOCTYIIKOB;

3) popmupoeanue yennocmu HAyyHO20 NOZHAHUSL:



— MHUPOBO33PEHYECKHUE MPEACTABICHUS O BEIIECTBE U XUMHUYECKON pEeaKiluu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U HEOOXOJUMBbIC IS
MMOHMMAHMS CYIIIHOCTH HAYYHOW KapTHHBI MHUPA;

— OCO3HAHHE [IEHHOCTU HAYYHOTO MTO3HAHUS ISl pa3BUTHS KaXKI0T0 YelIOBeKa
U MPOU3BOJUTENIBHBIX CHJI OOIIECTBA B LIEJIOM, POJU U MECTa HaAyKu «XUMUS» B
CUCTEME HAy4YHBbIX NPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUA IPUPOJIBI,
B3aMMOCBSI3SIX YEJIOBEKA C TPUPOAHOM U TEXHOJIOTUYECKON CPENOM;

4) socnumanue Kyn1bmypsl 300P0GbsL:

— OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOUIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKA Ha 3JI0POBBINA 00pa3 xKU3HHU;

— OCO3HaHHWE HEOOXOJUMOCTH COOJIIOJICHUS TpaBUI O€30MacHOCTU TpHU
oOpallleHUH ¢ XUMHUYECKUMHU BEIIECTBAMU B YUCOHBIX U KU3HEHHBIX CUTYAIIUSX;

5) mpyooesoe socnumanue:

— ¢opMHUpOBaHUE IIEHHOCTHOTO OTHOIIEHHUS K TPYJIOBOM NEATEILHOCTH Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKAa M K UCCIEA0BATEIBLCKON ESITEILHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

— pa3BUTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM UYUCIIE K
npodeccusiMm HaydHOU c(epbl, OCO3HAHHE BO3MOXHOCTH CamMopeaan3allid B 3TOU
cdepe;

6) aKonocuueckoe gocnumanue:

— OCO3HAaHHME HEOOXOAMMOCTH OTHOIIEHUS K MPHUPOJAE KaK UCTOUYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHUSI;

— NpUOOPETEHNE OMbITA TIIAHUPOBAHUS TTOCTYIKOB U OLIEHKH MX BO3MOXKHBIX
MOCIICICTBUU JIJIS1 OKPY’KAIOILIEN CPEBI;

— CIOCOOHOCTh MPUMEHSTh 3HAHUS, MTOTyYaeMble TIPU U3YYEHUU XUMUH, IS
pelieHus 3a7a4, CBI3aHHBIX C OKPYXKAIOIIEeH Cpesioi;

— aKTUBHOE HENPUATUE NEUCTBUM, IPUHOCSIINX BPEI OKPYKAOLIEH CPEE;

— TOTOBHOCTh K YYaCTUIO B MPAKTUYECKOW AESITEIBHOCTH HKOJOTHUYECKOMU

HaIIpaBJICHHOCTH.



METAIIPEAMETHBIE PE3YJIbTATDBI

1. Ilo3HaBaTe/IbHBIC YHHBEPCAIbHbIE Y4eOHbIE 1eCTBUA

1) ba3zoBble JJoru4yeckme JeicTBUS:

— PacKpbIBaTh CMBIC] XUMUYECKUX MOHSATUN (BBIACISATh UX CYIIECTBEHHBIC
MPU3HAKH, YCTAaHABIMBATH B3AaUMOCBS3b C IPYTUMHU MOHSATUIMH);

— aHaAJIMU3UpPOBATh, CpPaBHUBATh, 0000IIaTh, BBHIOMpATh OCHOBAHUS IS
KIaccu(uKanmmy W CUCTEMAaTH3alMi XWMHYECKHX BEIIECTB M XUMHUYECKHUX
peakuuit;

— YCTaHaBJIMBAaThb MPUYMHHO-CJIEACTBEHHBIE CBS3M MEXIYy OO0BEKTaMHU
W3YUYCHUS;

— CTPOUTH JIOTHYECKHE PpaCCYXJICHUsI (MHIYKTUBHBIC, NIETyKTUBHBIC, IIO
aHaJIOTHH ),

— TpemyiaraTh KpPUTEPUM MW BBIBIATH OOINME 3aKOHOMEPHOCTH U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOLIECCAX U SBICHUSIX;

— JieNiaTh BBIBOJBI U 3aKJIIOUCHHUS; YMEHUS MIPUMEHSTh B MIPOIIECCe TTO3HAHUS
NOHATHUS (MIPEAMETHBIC U METAINlPEIMETHbBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIEIIH,
UCIIOJIb3yeMblE B  XUMHUHU, MPeoOpa3oBbIBaTh MOJIEIbHBIE MPEACTABICHUS
(XMMHYECKHI 3HaK, XUMHUYecKasi (hopmysia, ypaBHEHHUE XUMUYECKON PEaKIuu) pu
pelieHny y9eOHbIX 3a1a4;

— XapakTepu3oBaThb H3y4yaeMble XHMHYECKHE BEIIECTBA M XUMHUYECKUE
pPEaKIMU C yYETOM MOJICIIbHBIX MTPEACTABICHUN.

2) bazoBbie HcCieI0BATENbCKUE ICUCTBUSA:

— TPUMEHATh METOJIbl HAy4yHOro I[IO3HaHWS BEIIECTB U SBJICHUUM Ha
OMIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOM TO3HABATEIHHON U
MPOEKTHO- UCCIIEA0BATENBCKON IEATEIbHOCTH;

— aHaIM3UpPOBaTh (PaKThl, BBISABIATH W  (GOPMYIUPOBATH MpoOIEMY,
OTIPEJICIISITH 11eJTb U 3a7[a4M, COOTBETCTBYIOIIHNE PEIICHUIO MPOOJIEMBI; TIPEAiaraTh
OMUCATENIbHYI0 WIH OOBSICHUTENbHYIO TUIIOTE3Y M OCYIIECTBISATH €€ IMPOBEPKY;

IIPOBOJUTH NU3MCPCHHA HCO6XOI[I/IMI)IX mapaMCTpOB, BEIYHUCIICHUA, MOACINPOBAHUC,



HAOMIOJICHUSI U DJKCIEPUMEHTHl (peaslbHble W MBICICHHBIE), CaMOCTOSATEIHHO
IPOTHO3UPOBATh PE3yNbTaThl, (POpMyIUpPOBaTH OOOOIIEHUS M BBIBOJBI IO
pe3ysibTaTaM IPOBEJEHHOTO OIbITAa, HCCIEIOBAaHUS, COCTaBISAThH OTYET O
poJeIaHHON padoTe;

3) PaGora ¢ undgopmanmei:

— OpPHUEHTUPOBATbCA B Pa3IMYHBIX HCTOYHUKAX HHGMOpManMu (HAY4HO-
NOMYJISipHAsl JUTepaTypa XHMHUYECKOTO COJIEp)KaHHWs, CIPABOYHBIE IOCOOUS,
pecypcsl UHTepHETAa);

— aHAJIM3UPOBATh MH(POPMALIMIO U KPUTUUECKH OILICHUBATH €€ JOCTOBEPHOCTD
Y HEMIPOTUBOPEUYMBOCTh, OTOMPATh U MHTEPIPETUPOBATH UH(POPMALIUIO, 3HAUHMYIO
JUISL pellieHns yueOHo! 3a/1auu;

— MPUMEHATHh Pa3IU4YHbIE METOJbl, MTHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orbope HMHQOpPMALMM WM JaHHBIX W3 HCTOYHUKOB C YYETOM MPEIJIOKEHHOM
yueOHOM! 3a/1a4uM U 3aJaHHBIX KPUTEPHUEB,;

— BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIPETHPOBATH
UHGOPMAIIMIO PA3IUYHBIX BUAOB M (GOpM IpeacTaBieHUs (CXeMbl, rpaduku,
IyarpaMMbl, TaOJIUILbI, PUCYHKHU U APyTrHe GOpMBI);

— HCTIOJIb30BaTh HAYUHBIM S3bIK B KAYECTBE CPEICTBA pabOThl ¢ XUMUYECKOM
uHdopMaIuei;

— MPUMEHATH 3HAKU U CUMBOJIBI, (OpMyJibl, a0OpeBUATYpbl, HOMEHKIATYDY,
UCIIONBb30BaTh M NpeoOpazoBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJIS,THOCTH.

2. KomMyHHKaTHBHbIC YHUBEPCAJIbHbIC Y4YeOHbIC 1eiiCTBUA:

— YMEHHUE 3aJilaBaTh BONpPOCHl (B XOJe Auanora v (Wid) AMCKYCCHUH) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIBHO BBIITOJIHEHMS MPEIJIOKEHHOM 3a1a4H;

— npuoOpeTeHHe OmblTa MPE3CHTAUUU  PEe3yJbTaTOB  BBHIMOJHEHUS
XUMHUUYECKOTO JKCIEPUMEHTa (J1a00paTOpPHOTO OIbITa, JJabOpaTOpHOU pabOThI MO

WCCJIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);



— 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHM ITO3HABATEIILHOU H
UCCJIEI0OBATENBCKOW JIEATEIbHOCTH TNPH PEIIEHUH BO3HUKAIOIIKUX MNpoOJeM Ha
OCHOBE yuyeTa OOLIMX MHTEPECOB M COIJIacOBAaHUS MO3ULMH (00CYXAEHMs, OOMEH
MHEHUSMH, «MO3TOBBI€ INTYpPMBI», KOOPJHMHALIMS COBMECTHBIX JECHCTBUH,
OIIpE/IeTICHUE KPUTEPUEB 10 OLIEHKE KaueCTBa BBINIOJIHEHHON padOThI U ApYyTHE).

3. PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIe AeliCTBUS:

— YMEHHME CaMOCTOSTEIbHO OIPEACNATh LEIU ACSITENbHOCTH, TUIAHUPOBATH,
OCYILIECTBISATh, KOHTPOJIUPOBATh U INPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanboee 3PPEKTUBHBIE CIIOCOOBI PEIICHUsT YUYCOHBIX U
MO3HABATEJIbHBIX 33/7a4, CaMOCTOSITEIbBHO COCTaBJSATh WJIH KOPPEKTUPOBATH
IPEUIOKECHHBI  QITOPUTM JEHCTBUA IIPU BBINOJHEHUM 3aJaHUM C YYETOM
MOJIYYEHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBHE IMOJIYYEHHOTO PE3yJIbTaTa 3asIBJICHHON LIEIH,

— YMEHHE HCIIOIb30BaTh W AHAJIM3UPOBATH KOHTEKCTHI, IpeajaracMble B
YCIIOBHUH 33JaHUIl. — CAMOCTOSITEJIbHO BEIOMPATH CIIOCOO pElIeHHs YUeOHOU 3a1auun
(cpaBHUBATh HECKOJIBKO BapUaHTOB PELLIEHUs, BEIOUpaTh HanOoJee MOAXOALIHH C
Y4E€TOM CaMOCTOSTENIbHO BBIJIEJIEHHBIX KPUTEPHUEB), MJIAHUPOBATH CBOIO paboOTy
IIPU pelIeHUU y4eOHOM UITH UCCIIeI0BATEIhLCKON 3a/1auu.

NPEIMETHBIE PE3YJIBTATHI

8 KUIACC

K koHiy oOyueHusi B 8 kjacce HpeaMETHbIE Pe3yJbTaThl W3Y4YEHHs Kypca
BHEYPOUHOUN JEATETbHOCTH «XHMHSI B SKCIEPUMEHTAX M 3aJayax» JAO0JHKHBI
oTpaxaTh COOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

— PACKpbIBaThb CMBICI OCHOBHBIX XMMUYECKHX MOHSITHI: aTOM, MOJIEKYJa,
XUMUYECKUNA DJIEMEHT, METaJll, HEMEeTall, ajuIOTPOMHs, IPOCTOE BEIIECTBO,
CJIO)KHO€ BENIECTBO, CMeCh (OJIHOpPOJHAsI W HEOJHOPOJIHAS), BaJIEHTHOCTb,
OTHOCUTEJbHAS aTOMHas M MOJIEKYJSIpHas Macca, KOJWYECTBO BELIECTBA, MOJIb,
MOJISIpHAas Macca, MaccoBas JOJs XUMHUYECKOro JJIEMEHTa B COEIUHEHUH,

MOHHpHBIfI O6’I)CM, OTHOCHUTCIIbHAA IINIOTHOCTb ra3oB, OKCH A, KHUCJI0OTA, OCHOBAaHHC,



CoJib, aM(pOTEepHBIM OKCHI, aM(OTEPHBI THAPOKCHA, XUMHUYECKas peakius,
KJIaCCU(pUKAILUS PEaKlUi: peakiuu COCIUHEHUS, PEAKINH PA3I0KECHUS, PEaKluu
3aMEIIEHUs], peakluu OOMEHa, 3K30- U SHIOTEPMHYECKHE PEaKLHU; TEIIOBOU
ahdeKT peakiuu; AAPO aTOMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTalb,
paguyc aToma, XMMUYECKas CBA3b, IOJSPHAS U HENOJIApHAs KOBAJIEHTHAs CBS3b,
VWOHHas CBfA3b, HOH, KaTHOH, aHWOH, pPacTBOpP, MaccoBas JOJA BELIECTBA
(mpoueHTHas KOHLEHTpalus) B pacTBOpPE, MOJIApHAs KOHLIEHTpaUusl BEIIECTBA B
pacTBoOpe;  BJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCICHUS, OKUCIUTEIH U
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METO/ SJIEKTPOHHOTO OajaHca;

— WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX IOHATHH U
MPUMEHSTH ATH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAIICHHIA;

— HCIONb30BaTh XHMHUYECKYIO CHUMBOJIUKY JJIsi COCTaBJI€HMs (popmyin
BEILECTB U YPAaBHEHUI XUMHUYECKUX PEAKIINIA;

— ONpENENsITh BAaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHMSIX,
CTEIIEHb OKUCJIEHHS DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, MPHUHAJIEKHOCTD
BEILECTB K ONPEACICHHOMY KJIACCy COeIMHEHUH 1o (opMyJiaM, BUIbI XUMHUYECKOU
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKNUX COCINHEHHUSX;

— pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS MacChl BELIECTB, IMOCTOSHCTBA
cocrtaBa, Ilepmogmueckoro 3akona J[.MI. MeHnneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPHH, 3aKOHA ABOTaJpO U €ro CIEACTBUM, MPEACTABICHUN O HAyYHBIX METOAAX
MO3HAHUA, B TOM YHUCJIE OKCHEPUMEHTAIbHBIX M TEOPETUYECKHX METO/ax
MCCJIEIOBAHMSI BEIIECTB U U3yUYECHUS] XUMUYECKUX PEaKLUid;

— JEMOHCTPHUPOBATh IOHUMAHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DJJIEMEHTOB OT ux nosnoxeHus B Ilepuoamdeckoil cucreme:
ONKCHIBaTh M XapaKkTepu3oBaTh TabmuuHyio (opmy I[lepuoanueckoit cucTeMsl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «IJIaBHas noArpynna (A-rpymnmna)» u
«mobouHasa noarpynna (b-rpynmna)y», «maibie nepuoab» U «O0NbIlINe TEPUOIBDY,

COOTHOCUTH 00O3HAuUCHHUs, KOTOphie uMeloTcs B Tabmmie «llepuoamueckas



cucreMa xumMuueckux 3nemeHtoB .M.  MeHneneeBa», C  4YHCIOBBIMHU
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHWYECKHX JJIEMEHTOB (COCTaB U 3apsjl
aJ1ipa, 00IIee YUCIIO0 AIEKTPOHOB U PacHpeIeICHUE UX IO DJIEKTPOHHBIM CIIOSIM);

— OOBACHATH CBSI3b NOJIOKEHHUS 3jieMeHTa B llepuogumyeckoil cucreme c
pacrpeieIeHueM JJIEKTPOHOB [0 JHEPreTUYECKUM YPOBHSIM, MOLYPOBHSIM H
OpOUTANISIM aTOMOB MIEPBBIX YETHIPEX MEPUOJIOB;

— KJIacCU(UIUPOBATh XUMHYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKUE peaKku (10 YUCIy U COCTaBY YYaCTBYIOLIUX B PEaKIUU BEIIECTB, 110
TeroBoMy 3G heKTy);

— XapakTepu3oBaTh (OMHCHIBATh) (PU3NUECKHE U XHUMHUYECKHE CBOMCTBA
MPOCTBHIX U CJIOXHBIX BELIECTB: KUCIOPOJa, BOJIOPOA, BOJbI, O0IINE XUMUYECKUE
CBOMCTBA OKCHJIOB, KHCJIOT, OCHOBAaHHMI U COJIEH, T€HETHUYECKYIO CBSI3b MEXKIY
HUMH, TOATBEPKAAs MPUMEpPAMH MOJEKYISPHBIX YPaBHEHUN COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIINN;

— OIKCHIBATH POJIb KUCIOPOJa, BOJOPOJIa U BOJBI B IPUPOIHBIX Mpolieccax, B
JKUBBIX OpPraHU3Max, UX MPUMEHEHHE B PA3JIMYHBIX OTPACISAX MPOMBIILICHHOCTH,
BO3MO>XHO€ MCIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHUSX;

— OOBSICHATH W MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX
COCTaBa M CTPOCHMS, BO3MOXXHOCTH MPOTEKAHHUS] XUMUYECKUX MpPEBpAlICHUN B
Pa3JIMUHBIX YCIOBUSIX;

— BBIUYHCIISITh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COCUHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opmylsie COCAMHEHUS, HaXOIUTh
POCTENITyI0 (POpMYITy BEIeCTBa MO MAaCCOBBIM HJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MOJSPHYIO KOHUEHTpPAIMIO BEIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI IO YPABHEHUSAM XUMHUYECKON PEAKIINY;

— peuaTh pacyeTHHIE 33/1a4M MO U3y4aeMbIM TEMaM Kypca XUMHUH PA3ITUUHBIX

THUIIOB U YPOBHA CJIOKHOCTH, B TOM YHCJIC OJUMIIMAIHEBIC, BBI6I/Ipa$I AJICKBATHYIO



(GU3UYECKYI0 MOJZIeNb, C HCIOJIh30BAHMEM 3aKOHOB M (DOPMYJI, CBS3BIBAIOIINX
bu3nYecKue BEINYHUHEI;

— NMPUMEHATh OCHOBHBIE OIEPaIlMi MBICIUTEILHON NeATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIECHNEe, CHCTEMAaTH3aINI0, KIACCU(UKAITUIO, BHISIBJICHHUE
NPUYUHHO- CJIEICTBEHHBIX CBSA3€H — [IJI1 W3Y4YEHUS CBOMCTB BEIECTB U
XUMUYECKUX PEaKlUii, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUSI — HAOJI0/ICHHE,
U3MEpPEHHE, MOJACIUPOBAHUE, SKCIEPUMEHT (pealbHBIM W MBICICHHBIA) — IS
OCBOCHHUSI YYEOHOTO COJIEp>KaHuUS;

— pacKphIBaTh CYIIHOCTh IIPOIIECCOB OKHUCJICHWS W BOCCTAHOBIICHUS,
COCTABJISITh YPaBHEHHS TMPOCTBIX OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKITUN
(METOIOM DJIEKTPOHHOTO OaaHca);

— YCTaHABIWBATH CBS3M MEXIY pPEATbHO HAOIIOJAEMBIMH XUMHUYECKUMU
SBJICHUSIMU U TIPOLIECCAMHU, MPOUCXOISAIIMMHU B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3usl BEUIECTB, COOTHOCUTh XMMUYECKUE 3HAHUS CO 3HAHUSIMU
JIPYTUX YICOHBIX MPEIMETOB;

— cobOmomath mpaBuiia Oe3omacHOM paboThl B JlabopaTtopuu MpuU
WCITOJIb30BAaHUU XUMHUYECKONH TIOCYIbl M OOOpyJOBaHUS, a TakkKe IMpaBuiia
oOpalmieHusi ¢ BEHIECTBAMU B COOTBETCTBUM C HMHCTPYKUUSMH BBITTOJHEHHUS
J7a00paTOPHBIX OIBITOB M MPAKTUYECKUX PaAOOT MO TMOJYYCHUI0 M COOMpaHUIO
ra3zo00pa3HbIX BeHIeCTB (BOJOPOJa M KHUCIOPO/AA), MPUTOTOBJICHUIO PACTBOPOB C
OTIPEJICTICHHOW  MacCOBOM  JIOJEH  pacTBOPEHHOTO  BEIIECTBA,  PEIICHUIO
DKCIIEPUMEHTATIBHBIX 3ama4 1o TeMe «OCHOBHBIE KIIACCHI HEOPTraHWYECKHUX
COCIMHCHUI;

— JIEMOHCTPUPOBATh BIJIAJICHWE OCHOBAMH XHWMHYECKOW TPaMOTHOCTH,
BKJIIOUAIOIICH yMeHUsI 0€30MmacHOro oOpaiieHus ¢ BEeIeCTBAMM, UCIOJIb3YEMbIMU
B TMOBCETHEBHOM JKM3HU, a TAK)KE 3HAHWE TPABIII TIOBEICHUSI B LIEJISAX COCPEIKCHHUS
3I0POBbS U OKPYIKAIOILIEHN CPEbI;

— Y4aCTBOBAaTh B MPOEKTHO-UCCIICIOBATEIBCKONU JCSITCIBHOCTH XUMHYECKOM

1 XUMUKO-3KOJIOTHUECKOM HAIIPaBJICHHOCTH.



9 KIIACC

K koHiy oOyuenust B 9 kiacce mpeAMETHBIE Pe3ybTaThl M3YUEHHS Kypca
BHEYPOUYHOU JEATENBHOCTH «XUMHS B DSKCIEPUMEHTaX M 3aJa4ax» JTOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIINXCST YMCHUI:

— PpACKpbIBaThb CMBICJ OCHOBHBIX XHMHUYECKHX TMOHSATHN: XUMHYECKUU
AJIEMEHT, aTOM, MOJEKyJa, HOH, KAaTHOH, aHWOH, 3JIEKTPOOTPUUATEIbHOCTb,
CTETICHb OKHCJICHUS, XMMHYECKasi peakius, TEIIoOBOW 3(P¢eKT peakmuu, MOJb,
MOJISIpHBIN 00BEM, pacTBOP;

—  DJIGKTPOJIUTBHI, HEINEKTPOJHUTBI, JJIEKTPOJUTHUYECKAS  JIHUCCOLMALIMS,
peaklMu HMOHHOIO OOMEHa, THAPOJIU3 COJIeH, OOpaTHUMble U HEOOpaTUMbIE
peaxkuuu, OKHCJIUTEJIbHO-BOCCTAHOBUTEIIbHBIE peaxkuuy, OKHCIIUTEND,
BOCCTAHOBUTENb, OKHCICHHUE W BOCCTAHOBJICHHE, JJIEKTPOJIN3, aJUIOTPONUS,
aM(pOTEpPHOCTh, XUMHUYECKas CBSI3b (KOBAJICHTHAsl, HOHHAs, METAJUIMYECKas),
MEXMOJICKYJIIPHbIE  B3aUMMOJICUCTBHS  (BOJOpOJHAs CBs3b, CHJIBI BaH-mep-
Baanbca), KOMIUIEKCHbIE COCIWHEHUS, KPUCTALIMYECKUE PEIIETKH, KOpPpO3us
METAJUIOB, CIUIABBI; CKOPOCTh XHMHWYECKOM pEaKLUMH, KaTajau3, XUMHYECKOE
pPaBHOBECHE, DJJIEMEHTHl XUMHYECKOW TEPMOJMHAMHKHM KakK OJHOW U3
TEOPETUYECKUX OCHOB XMMHH; NIpeesibHO JonmycTtuMas koHuentpauus (1I1K);

— WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHUX TIIOHATHH U
MIPUMEHATH T MOHITHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;

— WCIOJIb30BaTh XHWMHUYECKYI) CHMBOJIUKY IS COCTaBiieHUs (Qopmyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

— ONPEAETATH BAJIECHTHOCTh M CTEIEHb OKUCIICHUS XUMHUYECKUX 3JIEMEHTOB B
COEQUMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COeIUHEHUN 1o (opMynam, BHAbI XHMHYECKOW CBS3M (KOBAJICHTHOM,
MOHHOM, METAJIMYECKOW) B HEOPraHMYECKUX COCIUHEHMSX, 3aps]l HOHA IO
XUMUYECKON (hopmysie, XxapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX

COEIMHEHUH, TUIT KPUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;



— packpsiBath cmbich [lepuogmueckoro 3akona J[.M. MenngeneeBa u
JEMOHCTPHUPOBATh €r0 TOHWMAHKE: OMUCHIBATH M XapaKTePU30BaTh TAOIMYHYIO
dbopmy Ileproguyeckoil cUCTEMbl XHUMHUYECKHX JJIEMEHTOB; OOBSCHATH CBS3b
MOJIOKEHUS dJieMeHTa B [lepuoanyeckoit cucreme ¢ pacupeneaeHueM IEKTPOHOB
[0 DHEPreTHYEeCKUM YPOBHSIM, MOJYPOBHSIM M OpOUTANIIM aTOMOB TMEPBBIX
YeThIpeX IEPUOJIOB; BBIIEIATh OOIIME 3aKOHOMEPHOCTH B W3MEHEHUH CBOMCTB
AJIEMEHTOB M WX COEAUHEHUM (KUCIOTHO-OCHOBHBIX M  OKHCIHUTEIIBHO-
BOCCTAHOBUTEJIBHBIX CBOMCTB OKCHJIOB W THAPOKCHUIIOB) B IIpeAesiax MajbIx
MIEPUOJIOB U TJIABHBIX NOATPYIIN C YYETOM CTPOEHUS UX aTOMOB;

— PAaCKpbIBaThb CMBICI TEOPHUM DIICKTPOJIUTUYECKOW IUCCOLMAIAM, 3aKOHA
I'ecca m ero ciencrTBuii, 3aKOHa JEUCTBYIOLIMX MacC, 3aKOHOMEPHOCTEU
M3MEHEHUS  CKOPOCTHM  XMMHYECKOM  PEaKUWH, HaIlpaBJCHUS  CMEIICHUS
XUMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT Pa3IMUHBIX (PAKTOPOB;

— KJaccu(UUIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO
TersioBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO0 W3MEHEHUIO
CTEMCHEW OKMCJICHUS XMUMHYECKHX HJIEMEHTOB, MO OOPAaTUMOCTH, MO YYaCTHIO
KaTanm3aropa);

— XapakKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPTraHMYECKUX COEAWHEHUH, MOJITBEPXKAAsl 3TO ONHCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M  MOHHBIX  YPaBHEHHH  COOTBETCTBYIOIIHX
XAMHUYECKUX PEAKIUN;

— COCTaBJISITh yPaBHEHUS: DJICKTPOIUTUYECKOM JUCCOLMALAA KHUCIIOT,
LIEJIOYEN M COJIEM; IIOJHBIE W COKPAIICHHBIE YPAaBHEHUs PEAKIUHA HOHHOTO
oOMeHa; peakiiuii, MOATBEPKIAIOIIUX CYIIECTBOBAHUE T€HETUUECKOMN CBSI3U MEXKTY
BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

— PpAacCKpbIBaTh CYIIHOCTh IPOLIECCOB THAPOJIU3A COJIEW IOCPEICTBOM

COCTaBJICHUsI KPATKUX HMOHHBIX M MOJIEKYJSIPHBIX YPABHEHUN PEAKLUM, CYIIHOCTh



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIMl  MOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OajaHca ATUX PEaKIIUA;

— IIpeJICKa3bIBaTh XapaKTep Cpebl B BOJHBIX PACTBOPAX COJIEH;

— XapakTepu3oBaTh (OMHUCHIBaTh) (PUIMUECKHE W XHUMHYECCKHE CBONCTBA
MPOCTBIX BEHIECTB (KUCIOPOMA, 030H, Tpadur, ammas, KpeMHHH, a30T, ¢gocdop,
cepa, XJop, HATPUid, KaJiui, MarHui, KaJbIU, AIFOMUHUH, KEJIE30, ME/b, LIUHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIC WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOAOPOA, cepoBoiopo, okcuabl yriaepoma(ll, 1V),
kpemuus(1V), azorta(l, 1, 1, 1V, V) u docdopa(lll, V), ceprr(1V, VI), cepuncras,
cepHas, a3zoTHas, ¢ochopHas, yrojabHas, KPEMHUEBAs KHUCIOTHI, OKCHUIBI U
ruapokcupl MetamwioB |A—llA-rpynn, amomunus, menu(ll), nunka, xeneza(ll u
11));

— MOSCHSTH COCTaB, OTJEIbHBIE CIIOCOOBI MOJYYEHHUSI U CBOMCTBA CJIOMKHBIX
BEIECTB (KUCIOPOJCOAEpKAIINE KUCIOTHl XJIOpa, a30THCTas, OOpHas, yKCycHas
KHCJIOTBI M UX coiH, ranorenuibl kpeMuusi(1V) u pochopa(lll u V), nepmanranar
KaJus;

— ONHUCHIBaTh pOJIb BAXHEUMIIMX H3yYaeMbIX BEIIECTB B MPUPOJAHBIX
mpolieccax, BIMSHUE HA JKUBBIC OPTaHU3MbI, TPUMEHEHUE B PA3JIMUHBIX OTPACIISX
SKOHOMHKH, HCIOJb30BAaHUE JI1 CO3JaHUS COBPEMEHHBIX MaTepuajoB U
TEXHOJIOTUH; TPOBOJAUTH PEaKIMU, MOATBEPXKAAONIME KAueCTBEHHBIH COCTaB
pa3MUYHBIX BEIIECTB, PACMO3HABATH OMBITHBIM IyTEM COJEPXKAIIUECS B BOJTHBIX
pacTBOpax HMOHBI: XJIOpUA-, Opomua-, HoguAa-, cyibdar-, docdar-, kapOoHat-,
CUJIMKAT-, CyIb(MOHUT-, CynbpUA-, HUTPAT- U HUTPUT-UOHBI, THAPOKCHI-UOHBI,
KaTHOHbl aMMOHUSI, MarHus, KaJbIus, aJllOMUHUS, >kene3a(2+) u xenesza(3+),
Meau(2+), nuHKa;

— OOBSACHSATH M MPOTHO3UPOBATH CBOMCTBA BAXKHEUININX M3y4aeMbIX BEIECTB
B 3aBUCHMOCTH OT UX COCTaBa U CTPOCHUS, TPUMEHEHHUE BEUIECTB B 3aBUCUMOCTHU

OT HX CBOfICTB, BO3MOKXHOCTb IIPOTCKAHUA XHMHNYCCKHX HpeBpameHHﬁ B



pa3IUYHBIX YCJIOBHSIX HAa OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XHWMHYECKOU
KHHETHKH U TePMOIUHAMUKH,

— BBIYUCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJe COSAMHEHHUS, MACCOBYIO
JIOJII0 BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJI0 XHUMHYECKOrO JJIEMEHTa B
COCJIMHEHUU, MOJISIPHYIO KOHIIGHTpPAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
MPOCTEUIITY 0 (POPMYITy BEIIECTBA IO MAaCCOBBIM HIIA MOJBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIMI C y4eTOM HeI0CTaTKa
OJTHOTO M3 PEareHTOB, MPAKTHYECKOTO BBIXOJIa MPOIYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

— peliaTh pacyeTHBIC 3a/1a4H 10 U3y4aeMbIM T€MaM Kypca XUMHUU Pa3InYHBIX
TUTIOB W YPOBHS CIIO)KHOCTH, B TOM YHCJIC OJUMITHAIHBIC, BEIOUpasT alcKBaTHYIO
bu3MYEeCcKyI0 MOJIeNb, C HCIOJIb30BAHUEM 3aKOHOB U (OPMYJ, CBSI3BIBAIOIIMX
bu3nUecKue BeIMYUHBI;

— coOmomate mnpaBuia 0Oe3onmacHol paboTel B JlabopaTtopuu MpuU
UCIIOJIb30BAHUU XUMHUYECKONM TOCYJIbl M OOOpyJOBaHUS, a TakXkKe IMpaBuiia
oOparieHusi ¢ BEMIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSMH BBITTOJTHCHHS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadO0T MO MOIYYEHUIO M COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHUaka ¢ YIJEKHCIOrOo Ta3a) W PEHICHHUIO
DKCIIEPUMEHTAJBHBIX 3aJad 10 TeMaM Kypca, TMPEeACTaBIsITh PE3yJIbTaThl
DKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKa3aTEILCTB, IPadUKOB, TAOJIMI] U BBISBJISATH
IMITUPUIECKUE 3aKOHOMEPHOCTH;

— MIPUMEHSATHh OCHOBHBIC OIECPAIlMU MBICIIUTEILHON ACATENHHOCTH (aHATU3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIEHHWE, CHCTEMATHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIEJICTBEHHBIX CBSI3€i) MPU M3yUYEHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIAJICTh €CTECTBEHHO- HAYYHBIMU METOJIaMU TIO3HAHUS (HAOIIOCHUE, U3MEPEHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN );

— TPUMEHATH TIpaBWiIa OE30MacHOTO OOpalieHuss C  BEHISCTBAMH,

HCIIOJIB3YCMbIMH B HOBCeI[HeBHOﬁ JKU3HH, IIpaBWJIa IIOBCACHHA B LCJIIX



cOepeXeHUs1 370POBbsi M OKPYXaIOIIe NPUPOIHON Cpelbl, MOHUMATh Bpe.
(OmacHOCTh) BO3ACHCTBHS HAa JKUBbIE OPTraHU3MBI OIPEJCICHHBIX BEIIECTB,
MOSICHATh Ha MPHUMEPAX CIMOCOObl YMEHBIIEHUS U MPEAOTBPALICHUS UX BPEIHOTO
BO3/ICICTBUS, 3HAUCHUE )KUPOB, OCIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

— UCIIOJIb30BaTh MOJIyYEHHBIE MpeACTaBiIeHus 0 chepax npodeccuoHaIbHOU
JEATEIIbHOCTH, CBSI3aHHBIX C HAYKON U COBPEMEHHBIMH TEXHOJIOTUSIMU, KAK OCHOBY
U1l IpO(heCCHOHABFHON OpPUEHTAIlMd W 1T OCO3HAHHOTO BHIOOpAa XMMHUHU Kak
npoHUIBHOTO TMpeAMeTa MPU NPOJOKEHUU OOyUYEeHHs] Ha YpPOBHE CPEIHETrO
oOmrero oOpa3oBaHus;

— Yy4acCTBOBAaTh B MPOEKTHO-UCCIEAOBATEIBCKON JIEITEIBHOCTH XUMUYECKON

1 XMUMHUKO-3KOJIOTHUECKOM HAIIPpaBJICHHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM KosaunuyecTBo OcHoBHOE OcHOBHBIE BHbI (undposbie)
n/n NPOrpamMmbl 4yacos cojepsKaHue eI TeJIbHOCTH o0pa3oBaTe/bHbIe
pecypcsl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
Brinosinenue
TBOPUYECKUX
3aJIaHNM,
PaCKpPBIBAIOIINX
XuMHUs — BayKHAs pOJIb XUMUU B
o0nacTb IPUPOJIE U KU3HU
€CTECTBO3HAHUSA U YeJloBeKa, €€ CBSI3b C
MPaKTUYECKON JIPYTUMH HayKaMH.
JeATEIIbHOCTH [IpoBenenue
XuMmus — BakHast 00J1acTh yenoseka. [IpaBuna  skcnepuMeHTa: —
11 €CTECTBO3HAHUSA U IPAKTHUUYECKON 2 6e30macHoro N3ydenue n
JESATEIBHOCTH YEJIOBEKA oOparieHus ¢ OINMCaHNE
BEIIECTBAMHU U ¢buznyeckux
1a60paTOPHBIM CBOMCTB 00pa3IoB
000pyI0BaHUEM. HEOPTraHUYECKUX
Uuctele BemecTBa M BemecTB. — [IpaBuna
cMecH paboTHI B
nabopaTropuu u
npuéMsbl 00paleHus
¢ 1abopaTOPHBIM
o0opymoBaHUEM. —




Pa3nenenne cmecei

1.2

BeniecTtBa u XuMHUYECKHE peaKknu

ATOMBI, MOJIEKYJIBI,
XUMUYCCKHE
3JIEMCHTEL.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJICKYJISIPHOTO
CTPOCHHUS.
XumMuueckas
bopmya.
OTHOCHTENbHAS
aTOMHas Macca.
OTHOCHTENbHAS
MOJIEKYJIApHAs
macca. MaccoBas
JIOJISI XUMHUYECKOT'0
DJIECMEHTA B
COE€TUHECHHU.
KommuectBo
BEIIIECTBA.
Momnspaas macca.
PacueTts mo
dbopmynam
XHUMHYECKHUX
COCTUHECHUIH.
MounstipHast macca
CMECH BEIIIECTB.
MoinsHas goias
XHMHYSCKOTO
DJIEMCHTA B

Brisnenue
pa3Iu4Yui MEXIy
(bu3nUecKuMU U
XUMUYECKUMHU
SIBJICHUSIMU.
Pacno3znaBanue
(bU3UIECKUX 1
XUMHYECKHX
SIBJICHU
Ornpenenenue
MIPU3HAKOB
XUMHUYECKUX
peakuui, yCiuoBHit
UX MPOTEKaHMUSI.
PaccranoBka

K03 (HULIMEHTOB B
CcXeMax XMMHUUYECKHX
peakuuii.
[IpoBenenue
BBIYMCJICHUH T10
dbopmynam u
ypaBHEHUSIM
XUMHUYECKUX
peaKLuii.
IIpoBencHue
JKCIEPUMEHTA —
Onucanue
(buznueckux
CBOMCTB 00pa3IoB




COCIMHECHHH.
Xumuyeckas
peakuus u ee
MPU3HAKU. Y CIIOBUS
MIPOTEKAHUS
XUMHUYECKUX
peakuuii. Tunsl
XUMHUYECKUX
peakuuii. PacueTsl
110 XUMHUYECKUM
YpaBHEHUSIM

HEOPraHUYECKUX
BEILIECTB — METAJIOB
Y HEMETAJIOB. —
HaOmronenue
(bU3UIECKUX 1
XHUMUYCCKHUX
SIBJICHUH. —
Hab6mronenue u
OITMCaHHE
MIPU3HAKOB
MPOTEKAHUS
XUMHYECKUX
peaKIuil pa3HbIX
TUIIOB. PelieHue
PacYETHBIX 3a7a4 110
dbopmyiam n
ypaBHEHUSM
XHUMUYECKHUX
peakuuin
Pa3IMYHOTO YPOBHS
CIIOKHOCTH, B TOM
YHCIIe

OJMMITHATHBIX
HToro
Paspnen 2. Bo3ayx. IlonsaTue o razax. Kuciaopoa. Oxcuabl
[Ipencrasnenus o [IpoBenenue
Bozayx. Ilonsarue o razax. Kucnopon. ra3zax. Bozoyx. JKCIEPUMEHTA —

2.1 OKcuabl

3akoH ABOTrajpo.
OrtHOoCUTENbHAA

O3HaKOMIIEHUE C
o0pa3iaMu OKCHJIOB




IUIOTHOCTH I'a30B.
Onpenenenue
OTHOCHTEIIBHOU
MOJIEKYJIIPHOM
Macchl
ra3o00pa3Horo
BEIIECTBA 11O
H3BECTHOM
OTHOCHUTEIIBHOU
IUIOTHOCTH.
OO0BEMHBIE
OTHOILIEHUS T'a30B
MPU XUMHUYECKUX
peaKIusX.
Kucnopona. O3o0m.

Y OIIUCAHUE UX
CBOMCTB. —
[Tonyuenue,
cobupanue
KHUCJIOpO/a,
H3y4YEHUE ero
cBoicTB Pemienne
pacuy€THBIX 3a/1a4 10
ypaBHEHUSM
XUMHUYECKUX
peakuuii u
TEPMOXUMHYECKUM
YpaBHEHUSIM
Pa3IMYHOTO YPOBHS
CJIO)KHOCTH, B TOM

TemoBoit a3 ekt qrcie
XUMHUYECKON OJIUMITUAHBIX
peakuuu
IIposencHue
JKCIIEPUMEHTA —
[Tonyuenue n
Bomopon. CoiictBa  cobupanue
BOJIOPOJIA. BOZIOpOJIA. —
ITonyuyenue u B3anmopeicteue
2.2 Bogopoa. IlonsTue o kucinorax v comsix
IIPUMEHEHNE KHCJIOT ¢ METAJIIaMH

Bojopoza Ilonsarue
0 KUCJIOTax U COJIAX

Pemenue pacu€rHpix
3a7a4 1o
YpaBHEHUSIM
XUMHYECKUX
peakuuii, B TOM




qHuCJIIC

TEPMOXUMHYECKUM

Boga. Boga kak
pacTBOPUTEIIb.
PactBopsI. IIpoBencHue
Hacrkiennsie u SKCIEPUMEHTA —
HEHACHIIIIEHHBIC [IpuroroBnenue
pacTBOPBI. pacTBOPOB C
PactBopuMocTh onpeacIEHHON
BEILIECTB B BOJIE. MacCOBOH JoyIeH
Crnioco0sl pacTBOPEHHOTO
BBIPAKEHHUS BelecTsa. Pemenne

93 Bopa. PactBopsl. [lonsitue 06 KOHILIEHTpALUU 3a7a4 C

' OCHOBAHHMIX pacTBOpPOB: HCIIOIb30BAaHUEM
MaccoBast JI0JIs MOHSITHUH «MaccoBast
pacTBOPEHHOTO JIOJIS BEIeCTBA B
BEIIICCTBA, pacTBope»;
MOJISIpHAst «MOJISIpHast
KOHIICHTpALUA. KOHIICHTPALIUS», C
XuUMUUeCcKue HCMOJb30BAHUEM
CBOMCTBA BOJILI. KPUBBIX
[Tonsitue 06 pacTBOPUMOCTH
OCHOBAHHSIX.
HNuaukaropel
Knaccudukamms CocraBiieHue
HEOPTaHUYECKUX (hopmys OKCHIOB,
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX . .
2.4 . COEIUHEHNI. KHCJIOT, OCHOBAHUH,
COeIMHEHUI

OKcHabl. COJIEH M UX

I'mppoxcuns.

Ha3BaHUU O




KucnoTsl.
OcHoBaHUs
pacTBOpPHUMBIC
(mémoun) n
HEpPaCTBOPHUMBIE.
AwmdorepHbie
OKCHJIbI U
ruapokcuabl. Comu.
duznueckue u
0o0IIHMe XUMHYECKHE
CBOMCTBaA
TePEYHCIICHHBIX
KJ1aCCOB
HEOPTraHUYECKHUX
COCOUHCHHI, NX
o01Me crioco0nl
TOJTyYCHUS,
MIPUMEHEHHUE.
I'eneTnueckas CBI3b
MEXIy Kiaccamu
HEOPraHUYEeCKHUX
COE€TUHEHUI

MEXKIYHAPOIHOM
HOMEHKJIaType.
CocraBnenue
MOJIEKYJISIPHBIX
YpaBHEHUH peakIiui,
WJUTFOCTPUPYIOIIUX
XUMHUYECKUE
CBOWCTBA U CLIOCOOBI
TOJTyYEHUS BEIIECTB
M3y4YEHHBIX
KJIACCOB/TPYIII, a
TaKXe
MOATBEPKIAIOIIHNX
TE€HETUYECKYIO CBA3b
MEXy HUMH.
[IpoBenenue
IKCTIIEPUMEHTA —
Omnpenenenne
pacTBOPOB KUCIOT U
LIEeJI0YeN C
MIOMOIIbIO
WHJIUKaTOpPOB. —
BzanmoneiictBue
KHUCJIOT C
MeTaJUIaMH,
peakuuii
HEUTpaIU3alHH.
Peaknus
HEUTpaIU3aluu. —
Bzaumopeicreue




pacTBOpa CepHOM
KHCJIOTEI C OKCUJIOM
meau (11). —
[Tonyuenue
HEpPaCTBOPUMBIX
OCHOBaHHUM U
H3y4YeHUe UX
CBOMCTB. —
BrITecHeHHE OTHOTO
MeTaJuia IPyruM U3
pacTBopa Coju. —
BsaumogeiictBue
TUIPOKCHUJIA IIMHKA C
pacTBOpamMu KUCJIOT
H IIeJIoueil. —
Pemenne
AKCTIEPUMEHTAIBHBIX
3aJ1a4 110 TeME
«OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
CO€TUHEHUI.
Pemienue pacu€THbix
3aja4 1o
ypaBHEHUSIM
XHMUYECKHX
peakIuil pa3HbIX
TUIIOB U YPOBHEM
CIIOKHOCTH, B TOM
YHCIIe
OJIMMIINATHBIX




Hroro

15

Pa3znea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jaemenToB /. U. MenaeneeBa.

3.1

[Tepunoanueckuii 3aKoH U
[leproanueckas cucTeMa XUMUYECKUX
anemenToB [.11. Menaeneera.
Crtpoenue atoma

[Tepuonnueckuii
3aKOH XUMHYECKHUX
anemenTtoB J.H.
Menneneesa u
CTPOCHHUE aToMa.
CocraB aTOMHBIX
snep. CtpoeHue
3JIEKTPOHHBIX
000JI0YEeK aTOMOB
nepsbix 20
XUMHUYECKHUX
3JIEMEHTOB
Ilepuonuueckou
CHUCTEMBI
XUMHYECKUX
anemenTtoB J[.1.
Meneneena.
3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
aTOMOB pajuyca
aTOMOB
XUMHYECKUX
3JIEMEHTOB,
METAUTHYECKUX U
HEMETaJUTMICCKHIX
CBOMCTB 110
rpynmnam u

MoaenupoBanue
CTpOEHHE aToMa,
SHEPTreTUYECKUX
YPOBHEU U
MOJypPOBHEHN TIpHU
MOMOIL PUCYHKOB,
3JIEKTPOHHBIX
KOH(Urypauui u
AEKTPOHHO-
rpaduyecKux
dbopmy.
O0bBaAcHeHNE 00X
3aKOHOMEPHOCTEN B
U3MEHEHUU CBOMCTB
XUMHUYECKUX
3JIEMEHTOB.
[IpornosupoBanue u
XapaKTEePUCTHKA
CBONCTB
XUMHUYECKUX
3JIEMEHTOB U MX
COCIMHEHUH Ha
OCHOBaHUH
3aKOHOMEPHOCTEN
[Tepuonnueckoi
CHUCTEMBI
XUMHUYECKHUX




MEepUOJIaM.
HUsmenenue
KHCJIOTHO-
OCHOBHBIX CBOMCTB
COCTUHEHUN
XUMHYECKHX
9JICMCHTOB B
nepuoaax u
rpyImax.
XapakTepucTuka
XHUMHYECKOT'0
3JIEMEHTA 110 €ro
MOJIOKEHHUIO B
[Tepuonuueckoi
cucreme J[.1.
MenaeneeBa

DJICMCHTOB.
Brmonnenue
SKCIIEpPUMEHTA —
O3HaKoOMIICHHE C
obpasmamu
MCTAJIJIOB H
HEMETAJLJIOB.
NuauBunyanbHble
WJTU TPYMIIOBBIC
MPOEKTHI 110 TEME
«Ilepuognueckuit
3aKOH U
Ilepuonuueckas
cucTeMa
XUMHYECKHUX
anemenToB ..
Menneneena.
Crtpoenue aTomay

3.2

Xummdeckas cBs3b. OKHCIUTEILHO-
BOCCTAHOBUTCIIbHBIC PCAKITUN

XuUMHUYECKas CBS3b,
€€ BUBI.
MexaHu3Mbl
oOpazoBaHus
KOBAJIEHTHOU U
HWOHHOU CBSI3H.
DNEeKTPOHHBIE U
CTPYKTYpHBIE
(hopMyIIbI BEIIECTB.
Karnons! u
AQHUOHBI.
Kpucrannmueckue u

MopenupoBanue
CTPOEHHUSI MOJIEKYJI
TIPU TTOMOIIN
PUCYHKOB, MOJIENIEMH,
SJIEKTPOHHBIX U
CTPYKTYPHBIX
bopmy.
PaccranoBka

K03 (HUIIMEHTOB B
cxemax
OKHCIIUTEIBHO-
BOCCTaHOBUTEJIBHBIX




amopQHbIe
BellecTBa. THUIIbI
KPUCTAJUTMYECKHUX
PEUIETOK.
OKuCINTEIIHFHO-
BOCCTAHOBUTECIIHHEIC
peakiuu

peaKuuii METOOM
3JE€KTPOHHOTO
Oananca.
[IpoBenenue
JKCIEPUMEHTA —
OnbITHI,
WUTIOCTPUPYIOIINE
OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHbBIC
peakuuu. Pemenue
pacy€THBIX 3a/1a4 10
dbopmynam u
YpaBHEHUSIM
XUMHUYECKUX
peakuui pa3HbIX
TUIIOB U YPOBHEH
CJI0’KHOCTH, B TOM
qucie
OJINMITHAIHBIX

Hroro

OBHIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME
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9 KJIACC

JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM KosaunuecTBo OcHoBHOe OcHOBHBIE BUbI (undposbie)
n/n NPOrpamMMbl 4acoB coJep:KaHue AeATeIbHOCTH o0pa3oBaTe/ibHbIE
pecypchl
Pa3zgea 1. BemmecTBo 1 XuMH4yecKkasi peakuus
IToBTOpEHME U
yriyoJieHue 3HaHU!
OCHOBHBIX Pa3/IeJioB
Kypca 8 Kiacca. Pewmenue
[lepunonnueckuit KaueCTBEHHBIX 3a]1a4
3aKOH U U pacu€THBIX 3a7a4
[Tepuoanueckast 10 YPaBHEHUSIM
cucreMa XUMHUYECKHUX
XAMHYECKHUX peaKkuui.
. anemenTos J[. 1. NunuBunyanbHbIe
[ToBTOpEHUE U yriayOneHue 3HaHUH 0
11 2 Menpneneesa. WJIM TPYIIIOBbIE
BEILECTBE
CrpoeHue BenecTBa.  MPOEKTHI:
XUMHUYECKas CBA3b. Ilepuoanueckui
MexMouekyissHbIe 3akoH JI.1.
B3aNMOJIECHCTBHS. Menneneesa u
Tunbl pa3BuTHE
KPUCTATTNYECKUX COBPEMEHHOI
pemérok. OCHOBHbIE =~ (U3HUKH U XUMHH
KJIaCChI
HEOPraHUYECKUX
COCIMHEHUN
1.2 OcHOBHbIE 3aKOHOMEPHOCTHU 3 DneMEeHTbI OObscHeHne u




IMPOTCKAHUSA XUMHUYCCKUX peaKHI/Iﬁ

XUMHYECKOM
TEPMOJIMHAMUKH.
3akoH I'ecca.
CkopocThb
XUMHYECKOM
peaxkuuu. GaxkTopsl,
BIIMSIIONINC Ha
CKOPOCTb
XUMHYECKOH
peakuuu. [Tonstue o
XHUMHYECKOM
PaBHOBECHH,
npuHiun Jle
HIaTenne.
OKHCIUTEIIBHO-
BOCCTAHOBUTEJILHBIC
peakiuu

MIPOTHO3UPOBAHUE
3aBUCHUMOCTH
CKOpPOCTHU
XHUMHYECKOH
peaKkuuu ot
Pa3IUYHBIX
(hakTopoB.
IIporaozupoBanue
BO3MOXKHOCTH
MIPOTEKAHUS
XHUMHYECKHUX
peakuuii B
Pa3IMYHBIX
YCIOBHSIX.
CocraBieHue
yYpaBHEHUU
OKHCJIUTEILHO-
BOCCTAHOBUTEJIHHBIX
peakuuii ¢
HCIOJIb30BaHUEM
MeToaa
3IEKTPOHHOTO
OanaHca.
[IpoBenenue
AKCIIEPUMEHTA —
N3yuenune
3aBUCHMOCTH
CKOpOCTH
XUMHUYECKOM
peaKkiuu OT




Pa3IMYHbIX
(hakTOpoB. —
Pemenue
SKCIIEPUMEHTAIIbHBIX
3a/1a4 110 TeMe
«OKUCIUTENBHO-
BOCCTAHOBUTEIIbHBIC
peakuun». Peenue
pacd€THBIX 3a1a4
Pa3JIMYHOr0 YPOBHS
CJI0’KHOCTH, B TOM
qyucIie
OJIMMIUAHBIX, 110
teMe «OCHOBHBIE

3aKOHOMEPHOCTH
MPOTEKAHUS
XUMUYECKHUX
peakuuii»
Onektponutnueckas ~ CocTaBieHue
Jucconuranys. YpaBHEHUH
XuMHudeckue JYCCOoIMaluu
peakuuu B KHUCJIOT, IIEJI0YEN U
pacTBopax. COJIEH, IOJIHBIX U
13 DNEeKTPONUTHYECKAs JUCCOLUALIMSL. CunpHbie U criabbie COKpaIIEHHBIX
' XUMHUYECKUE PEaKUU B pacTBOpax AIEKTPOJIUTHI. MOHHBIX YpaBHEHUI
Crenenn peakiuii HOHHOTO
JIMCCOIUAINH, oOMeHa, KpaTKuX
KOHCTaHTa WOHHBIX YPaBHEHHI
JIACCOLIMAIINAH. peaKkuuii ruIpon3a
HNounoe coneit. [IpoBenenue




MMPOU3BCACHUC BOIBI.

Bonopoansrit
MOKAa3aTellb.
Peaknny noHHOTO
obmena. ['maponus
coleit

AKCIIEPUMEHTA —
Peaknuu noHHOTO
obMeHa. —
Pacno3naBanue
pacTBOPOB COJIEH C
ITIOMOIIILIO
WHJUKATOpa. —
Pacno3naBanue
HEOPraHUYECKUX
BCILIECTB C IIOMOIIBIO
Ka4yeCTBEHHBIX
peakuii Ha HOHBI. —
Pemenue
AKCIEPUMEHTAIBHBIX
3a11a4 110 TEME.
Pemenne
KaueCTBEHHBIX 33124
W pACYETHBIX 3a7a4
pPa3IMYHBIX TUIIOB U
YPOBHEM CII0KHOCTH,
B TOM YHCJIE
OJIMMITHAJIHBIX, 110
TeEME
«INEKTPOTUTHYECKAS
JTUCCOITHAITHS.
XuMHu4decKkne
peakuuu B
pacTBopax»

Hroro




Pa3gen 2. HeMeTaJIbI M UX COCAUHEHUSA

[IpoBenenue
IKCIIEPUMEHTA —
O3HaKkoMJIEHHE C
oOpasiamu
MIPUPOJTHBIX
XJIOPUJIOB
(rajmoreHusI0B). —
N3yuenue cBOMCTB

Oo6as COJIIHOW KHUCJIOTBL. —
XapaKTEepUCTUKA KauecTBeHHEIC
51 OO01mmas XxapakTepruCTHKa XUMUIESCKUX HEMETAJIJIOB. peaKkiry Ha XJIOPUI-,
' anemeHTOB VIIA-rpymmesl. ["anorens: l"anorenst. Xmop u OpoMUI- U HOTUI-
€ro BayKHEHIIne noHsl. — [lomyuenue
COE€UHEHMUS COJISTHOM KHCJIOTHI,
H3y4eHUE €€
CcBOMCTB. Pemienue
KauyeCTBEHHEBIX 3aJ1a4
1 pacu€THBIX 3a7a4
BBICOKOTO YPOBHS
CIIOKHOCTH U
OJUMIINAHEIX, 110
TeMe «I aJoreHnI»
Ob6mas [TpoBenenmne
XapaKTEePUCTUKA AKCIIEPUMEHTA —
OO6mrast XapakTepruCTUKa XUMUYECKHIX
. XUMHYECKHUX N3yuenue
2.2 anemeHToB VIA-rpynmel. Cepa u e€

COCIUHECHUA

sneMeHToB VIA-
rpynnsl. Cepa u eé
Ba)KHEUIIINE

XUMHUYECKHX CBOMCTB
paz0aBiieHHON
CEpHOM KUCJIOTBIL. —




COCAMHCHUA

IIpoBenenue
KaueCTBEHHBIX
peakuuii Ha
cynbdua-, cynbput-
U cyJb(aT-nOHbI
Pemenue
KaueCTBEHHBIX 3a]1a4
U Pacy€THBIX 3a7a4
Pa3IUYHBIX TUIIOB U
YPOBHEM CIIOKHOCTH,
B TOM YHCJIE
OJIMMITUAHBIX 110
teme «Cepa u eé
COCTUHEHUS
NunuBuyanbHbie
WJIU TPYIIOBBIC
MIPOEKTHI 110 TEME
«Cepa u ee
COETMHEHUS»

2.3

OOmas XxapaKTepUCTHKA XUMUIECKUX
aneMeHToB VA-rpymisl. A30t, pochop
Y UX COCJMHEHHS

OOGmmas
XapaKTepUCTUKA
anemeHToB VA-
rpynnsl. A30T U €ro
BaKHEUIIHE
COEIMHEHUSI.
doctop u ero
COCTMHECHUS

IIpoBenenue
AKCIEPUMEHTA —
N3yuenune
XUMHUYECKHX CBOMCTB
coJieli aMMOHUS. —
KauecTBeHHas
peakius Ha MOH
aMMoHUs U pocdart-
noH. — [Tonyuyenue
aMMHaKa U U3y4eHue
€ro CBOMCTB. —




2.4

OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
anemeHToB |VA-rpynnsl. Yriaepoa u
KPEMHMMH, UX COETUHEHHS

OOmas
XapaKTepUCTUKa
sneMmenToB |VA-
TPYIIBL. YTIEPOa U
€ro BaKHEHIIIIe
COE€IUHECHMUS.
Kpewmnnuii u ero
BayKHeEHIIIE
COE€IUHEHMUS

N3ydenue cBoricTB
a30THON KUCJIOTHI.
Pemenue
KaueCTBEHHBIX 3aJa4
U pacy€THBIX 3a/1a4
BBICOKOT'O YPOBHS
CJIO’)KHOCTH U
OJIMMITUATHBIX 110
TeMe «A30T ero
COCITUHEHUS
NuauBuayanbHbIe
WM TPYIIIOBBIE
MIPOEKTHI 110 TEME
«A30T, pochop u ux
COCITUHEHUS

[IpoBenenue
AKCIIEPUMEHTA —
Ancopbuust
PacTBOPEHHBIX
BEIIIECTB
AKTUBUPOBAHHBIM
yriem. — [lonmydyenue,
cobupanue,
pacno3HaBaHUe U
H3y4YECHUE CBOWCTB
YTJIEKUCIIOTO ra3a. —
Bzaumnsie
MIpEBPAIICHUS
KapOOHATOB H
rUApOKapOOHATOB. —




KauecTBeHHEIC
peakuuu Ha
KapOoOHaT- U
CHJIMKAT-UOHBI. —
[Tonydyenue okcuaa
yraepona(lV) u
W3YyYEHUE ETO
CBOMCTB. — Pemienue
AKCIIEPUMEHTAIIbHBIX
3aJ1a49 110 TeMe
«Baxneimme
HEMETaJIJIBI ¥ UX
COCIUHEHHUS.
Pemenue
Ka4yeCTBCHHEIX 3a/1a9
U pacy€THBIX 3a1a4
Pa3IUYHBIX TUIIOB U
YPOBHEMN CIIOKHOCTH,
B TOM YHCIIE
OJIMMIINAIHBIX, T10
Teme «YTIepoa u
KPEMHUI U UX

COEIMHEHUSD)

HTtoro 13

Pa3gen 3. MeTaJsIbl M BX COETUHEHUS
Ob6mas [TpoBenenmne

. XapaKTEPUCTUKA AKCIEPUMEHTA —
3.1 OO01me cBOMCTBA METAJLIOB 2 p p p .

XUMHAYECKUAX BsaumoneiicTBue
3JIEMEHTOB — METAJIJIOB C BOJOMH, C




3.2

Baxxneiinme MeTauisl U UX
COeIUHEHUS

METaJJIOB Ha
OCHOBAHMH HX
MOJIOKEHUS B
[Tepuoanueckoit
CHCTEME
XAMHYECKUX
anemenToB J[.W.
MenpenaeeBa u
CTPOCHUS aTOMOB.
OO6111e XUMUYECKHUE
CBOIiCTBa METAJIOB
Koppo3sus meramios.
CIi1aBbl METAJIOB.
Oo61ue crnocoobl
TIOJTyYCHUS
METaJIJIOB.
DIIEeKTPOIHN3

Mertannsl A-rpymim.
[llenounble METaJIIBI
" UX BOKHEHITHE
COCIMHCHHUS.
[[lenouno3zeMenbHBIE
METaJlIbl, MATHUH U
HUX BaKHEHIIINE
COCIMHCHMUSI.
AoOMUHUH U €T0
BaKHEHIIIe
COEIMHEHHUS.
Meramisl b-rpyni.
Menb u cepebpo u

pacTBOpaMHu COJIEH U
KucioT. Pemenne
KayeCTBEHHBIX 3a1a4
1 pacu€THBIX 3aja4
Pa3IMYHBIX THUIIOB U
YPOBHEM CII0KHOCTH,
B TOM YHCIIC
OJIUMIINAIHBIX, 110
TeMe «OO011Me
CBOIMCTBA METAILIOB).
NuauBuayanbHbIe
WM TPYIIIOBBIE
MIPOCKTHI 110 TEME
«CBoiicTBa METaIIOB
U UX IPUMCHEHHUE

IIpoBencHue
AKCIIEPUMEHTA —
OxkpammBanue
IUIAMEHHU COJISIMU
METaJJIOB. —
B3anmoneiictere
TUAPOKCHJIOB HATPUS
Y KaJIbLIUSI C OKCHJIOM
yraepoaa (V) u
KHUCIIOTaMU. —
Uccnenosanue
CBOICTB KapOOHATOB
Y THIPOKApOOHATOB




UX BaKHeHIme
coenuHenus. [{luHk u
ero BayXKHEHIIne
COCIUHCHHS.
Kemnes3o u ero
BayKHEHIIIIE
COE€IUHEHMS

KaJIpIIKs, XKECTKOM
BOJBI. —
Uccnenosanue
aM(pOTEPHBIX
CBOMCTB
TUAPOKCUJIOB
aJIOMHUHUS U IUHKA.
— N3yuyenue
MIPOIIECCOB
MOJTyYCHUS
TUJPOKCHUJIOB
JKenes3a, ux
XHUMHYECKHX
CBOMCTB. —
JKEcTKOoCTh BOJBI 1
METOMEBI €€
YCTpaHEHUS. —
Pemenune
AKCIIEPUMEHTAIIbHBIX
3aJ7a4 10 TeMe
«Baxneimme
METaJUTBl U UX
COCIMHEHUSY. —
KadgecTBeHHEIC
peaKIy Ha UOHBI
MarHus, KaJbIys,
AJTFOMUHUS, IIMHKA,
xKeneza(2+),
xkenesa(3+),
mean(2-+),




cepebpa(+1).
Pemenne
KadyeCTBCHHEBIX 3aJ1a4
Y pacy€THBIX 3aJ1a4y
Pa3JIMYHBIX TUIIOB U
YPOBHEM CII0KHOCTH,
B TOM YHCIIC
OJIUMIINAIHBIX, 110
TeMe «MeTalutbl U UX
COCIMHCHUS
WNHauBunyanbHbie
WJIU TPYIIOBbBIE
MPOEKTHI 110 TEME
«Baxneimme
METaJUIbl U UX

COEITUHEHUS»
Hroro
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
BemecTBa 1 MaTepuaisl B )KU3HU
4.1 qenoBeKa. OCHOBBI 3KOJIOTUYECKON
IPaMOTHOCTH
Hroro
Paznen S. O6001menne 3HaHUI
[ToBTOpEHME M Beimonuenue
IToBTOpenue u 06o0IIeHNE 3HAHUI 00o0011eHne 3HaHUH, ~ DKCIIepUMEHTa —
5.1 OCHOBHBIX pa3/ieioB KypcoB §—9 MIOJIyYEHHBIX IIPU Pemenue
KJIACCOB W3Y4YEHUHU Kypca AKCIIEPUMEHTAIbHBIX

XUMHUHU 89 Ki1accos

3aga4d 110 TCMC




«MeTaJebl,
HEMETaJUIbl U UX
COETMHEHUS»
Pemenue
KaueCTBEHHBIX 3a]1a4
U Pacy€THBIX 3a7a4
Pa3IMYHBIX TUIIOB U
YPOBHEM CII0KHOCTH,
B TOM 4HCJIE
OJIMMIHUAIHBIX, 110
M3y4YEHHBIM TEMaM

Hroro

OBHIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne m/m Tema ypoxa KonrTpoabubie IIpakTuueckue wHppoBbIe
Bcero oOpa3oBaTeJibHbIE
padoThI padoThI pecypenI
[IpakTukym. Ponb XuMuu B )KM3HH Y€I0BEKa
[IpaxkTukym. UucTele BemecTBa U CMECU 1
3 [IpakTukym. BeinmonHeHne TBOPUECKUX 3a0aHUI 1
10 TEME «ATOMBI U MOJIEKYJIbD)
4 IIpakTukym. BellloyIHEHHE TBOPYECKUX 3aJaHUI 1
10 TeMe «XHUMHUYECKUE DIIEMEHTB»
[Ipaxktukym. Pemenne 3anad o teme
3) «Xumuaeckas popmyna. BaneHTHOCTS aTOMOB 1
XUMUYECKUX DIIEMEHTOB)
[IpakTukym. ATOMBI, MOJIEKYJIbI, XUMUYECKHE
6 2J7IeMEHTHI. BelecTBa MOJIEKYIISIpPHOTO U 1
HEMOJIEKYJISIPHOTO CTPOCHMS. XUMUYECKas
dbopmyna
; IIpaxTrkym. Pacu€Tsl Mo XUMHYECKUM 1
dhopmynam
8 [IpaxkTrkyMm.YpaBHEHUS XUMUYECKUX PEAKIUN 1
9 [IpakTukym. Pacuérsl o ypaBHEHUAM 1
XUMHUYECKHX PEAKIUN
10 IIpaxtukym. Pacu€rsl o ypaBHEHUAM 1
XUMHUYECKHUX PEAKIUH
11 [Ipaktukym. [IpencraBnenue o razax. Bozayx 1




KaK cMech ra3oB. 3akoH ABoraapo. O0bEMHBIE
OTHOIICHHS T'a30B IIPH XUMHUYECKUX PEAKLIUS

[Ipaktukym. TemnoBoit 3¢pdext xumMuaecknx

12 . 1
peakuuit

13 [IpakTukym. Pemenue 3amad no ypaBHEHUAX 1
XUMHYECKHUX PEAKIUN

14 [IpaxkTuxym. Bonopon u ero cBoncrTsa 1
[IpakTukym. Pemenne pacu€THbIX 3a7a4 Mo

15 YPAaBHEHUSAM XMMHUYECKUX PEAKLUM C y94acTHEM 1
BOZIOpOZIA

16 [IpakTukym. Pemenne pacu€THbIX 3a7a4 Mo 1
YPAaBHEHUSIM XUMHUYECKUX PEaKLnn

17 [Ipaktukym. Pemenne pacu€THeIx 3a1ad ¢ 1
HCII0JIb30BAaHUEM T'a30BbIX 3aKOHOB

18 [IpaxkTukym no teme «Bozna u €€ cBocTBA. 1
OcHoBaHus»
IIpakTukym. Pemenue 3anau ¢ HCIIOJIB30BaHUEM

19 MIOHSTHSI «MaccoBas 0JIs1 PACTBOPEHHOTO 1
BELIECTBA»

20 [IpakTukym no reme «OKCUIBD» 1

21 IIpakTukym no teme «OCHOBaHMS» 1

22 IIpakTukym no reme «Kucinoren» 1

23 [IpakTukym no teme «Conny» 1
IIpakTukym no reme «l'eHeTnueckast CBsI3b

24 MEXy KJIacCaMy HEOPraHMUECKUX 1
COCIMHEHUI»

o5 [IpakTukym. Pemenue 3agau no popmynam u 1

YPaBHEHUSAM XUMUYECKUX PEAKINN




[Tepuonnueckuii 3aKOH XUMHUYECKHX 3JIEMEHTOB

26 1
J.W. MenneneeBa u CTpOECHUE aTOMa

97 [Ipaktuxym. CoctaB aToMHBIX sijiep. CTpoeHue 1
ANEKTPOHHBIX 000JI0YEK aTOMOB
[IpakTukym. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB aTOMOB paJinyca aTOMOB XUMHYECKHUX

28 9JIEMEHTOB, METAUIMYECKUX U 1
HEMETAJUTMYECKUX CBOMCTB IO TPYIINaM U
nepuoiam
[IpakTukym. XapakTepucTUKa XUMHYECKOTO

29 9JIEMEHTA MO €0 MOJIOKEHUIO B 1
[Tepuonuueckoii cucreme /.M. Menaeneena

30 XuMHUecKas CBI3b U €€ BUIIBI 1
[IpakTuxym. Mexanu3mbl 00pa3oBaHus

31 KOBQJICHTHOW U MOHHOMU CBSI3U. DJIEKTPOHHBIC U 1
CTPYKTypHBIE (hopmyIIbl BemecTB. KaTHOHBI 1
AHUOHBI

39 Kpucrannuueckue u amop¢HbIe BEIIECTBA. 1
THUIBI KPUCTAIIINYECKUX PEIETOK

33 [TpakTukym. OKUCIUTETBHO- 1
BOCCTaHOBUTEIbHBIC PEAKIIHH

34 O0001IeHE U CHCTEMATH3AIMs 3SHAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Nen/m Tema ypoka Kontpoabnbie IIpakTunyeckue tupposkic
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeni
[IpakTukym. Ilepuoandeckas cucrema
1 xuMudeckux snementoB J[.M. Menzaeneena. 1
Crtpoenue BemiecTBa. XUMHUYECKAs CBS3b
5 [TpakTukym. OCHOBHBIE KJIACCHI 1
HEOPTaHUYECKUX COCTUHEHUI
3 [IpakTukym. D1€eMEHTbl XUMHUUECKON 1
TepMOJuHaMHUKU. 3aKkoH ['ecca
[TpakTukym. CKOpOCTh XUMHUYECKON PEAKIIHH.
4 @DaKTOpBbI, BIUAIOIINAE HA CKOPOCTh XUMUYECKOMN 1
peakuuu. [loHsTHE 0 XUMUYECKOM paBHOBECHH,
npuHuun Jle Hlatense
5 [IpakTukym. OKuCIUTENBHO- 1
BOCCTAHOBUTEJIbHBIE PEAKIIUU
[TpakTuKym. DIEKTPOTUTHYECKAS TUCCOIUAITUS.
XUMHUYECKHUE peakuu B pacTBOpax. CUIIbHbBIE U
6 ciabbie ANeKTponuThl. CTeneHb AUCCOIUAIINH, 1
KOHCTaHTa aucconuanuu. Monnoe
npou3BeieHrne BoJbl. BoopoaHbiil moka3areinsb
; [IpakTukym. Peakiium noHHoro oomeHa. 1
I'mpponus conen
8 [Ipaktuxym. Pemenne 3aga4 o teme 1

«DNEKTPOTUTUYECKAS TUCCOITHAITHS.




XUMHUYECKUE PEAKIIUU B PACTBOPAX»

[Tpaktukym. OO1mas xapakTepucTuKa

o HeMeTauloB. ['aoreHsl

10 [IpakTukym. Xj0p 1 €ro BaxKHEUIIe
COCUHECHUSA

1 [TpakTukym. O01mas XxapakTeprucTuKa
XUMHUYECKUX 371eMeHTOB VIA-rpynibl

12 IIpaktukym. Cepa u €€ BaKHEHIINE COCINHEHUS

13 [Ipaxktukym. Pemenne 3aga4d o ypaBHEHUAM
XUMHUYECKHUX PEaKIUH

14 [TpakTukym. O01mas XxapakTeprucTuKa
snemeHToB VA-Tpynmbl. A30T U €ro CBOMCTBA

15 [IpakTukym. Baknelme coelnHEHUs a30Ta

16 [IpaxkTukym. Pemienne pacy€THeIX 3a1a4 110
TeMe «A30T U €ro Ba)KHEUIINE COSTUHEHUS

17 [TpakTukym. @octop u ero BaxxHeimume
COETUHEHUS

18 OOmas xapakTepucTHka 31eMeHToB IVA-
IPYIIBL. YTIEPOI U €r0 CBOMCTBA

19 [IpaxkTukym. Baxxkneimme coequHeHus yriaepoaa

20 IIpaxTukym. KpemHuuii u ero coennHeHus

21 [IpakTukym. Pemenre pacy€THeIX 3a1a4 1o
YpaBHEHUSIM XUMHYECKHUX PEaKIUi
OO6mrast xapakTepruCTUKa XUMUYECKHIX
3JIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX

22 nonoxxenus B [lepuoandeckoii cucreme

xumudeckux dyementoB .. Menneneesa u
cTpoeHust aToMOB. O0IIHEe XUMHIECKIE




CBOMCTBA METALJIOB

23

24

Koppo3sust MmeTaiioB. CriiaBel METALIOB.
OO6mue crnocoObl MOTYYeHHS METAJUIOB.
DneKTpoan3

[IpakTukym. ll{enoyHbie MeTaIbI U UX
BaYKHEHIIINE COeTUHEHUS

25

[IpakTukym. l{enoyHO3E€MENbHBIE METAILIBI,
MarHui U uX BaXKHEUIINE COeAMHEHUS

26

27

28

[IpakTukym. ATIOMUHUN U €T0 BaKHEUIIINE
COCIMHEHMS

OOw1ast xapakTepucTHKa MeTaJIoB b-rpymm.
[IpakTukym. Mens, cepedbpo, HIUHK U UX
BAKHEHILINE COCTUHEHUS

[Ipaxtuxym. JKene3o u ero BaxHeuue
COECUHEHUS

29

30

31

32

Baxneiiimue BemecTBa 1 MaTepualbl, 001acTH
ux npuMmeHenus. HoBeie maTepuansl 1
TEXHOJIOTUH. [[pUHINUIBI «3EJIEHON XUMUW)

Xumus u 310pPOBBE. DKOJIOTHYECKHE HpO6JICMLI,
CBA3aHHBIC C COCAMHCHUAMU YTJICpOa, a30Ta,
CCPhbI, TAKCIILIX METAJIJIIOB

[Tpaktukym. O6001eHe n3yuyeHHoro. Pemenne
KayeCTBEHHBIX U KOJIMYECTBEHHBIX 3aj1a4 110
U3Yy4EHHBIM TeMaM

[IpakTukym. O600mieHre n3yueHHoro. Pemenue

Ka4C€CTBCHHBIX U KOJIMYCCTBCHHABIX 3aaa4 I10
HU3YUCHHBIM TEMaM

33

[IpakTukym. O60o0mieHne n3ydeHHoro. Pemenne




Ka4CCTBCHHBIX U KOJIMYCCTBCHHABIX 3a4a4 I10
HU3Y4YCHHBIM TEMaM

[Tpaktukym. O6001mEeHe n3yueHHoro. Pemenne
34 Ka4C€CTBCHHBIX U KOJIMYCCTBCHHBIX 3a1a4 I10

HU3YUYCHHBIM TCMaM

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME

34










