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MNOACHUTEJIBHASA 3AIIMCKA

OO0mas xapakTepucTUKa Kypca

[Iporpamma Kypca BHEYpOUYHOW JEATENBHOCTH (Jajgee — Mporpamma)
COCTaBJICHA IS 9 KJIaCCOB HAa OCHOBE MOJIOKCHUIA U TPEOOBAHMIA:

— @OeepanbHOTO rOCYAAPCTBEHHOTO 00Pa30BaTENFHOTO CTAHIaPTa OCHOBHOTO
oOmero oOpa3zoBaHusi (yTBEpXKIEH TMpUKa3oM MMHHUCTEPCTBA MPOCBEIICHHUS
Poccuiickoit @eneparuu ot 31 mast 2021 r. Ne 287);

— ®enepanbHOil  00pa3oBaTeNbHONM MPOrPaMMbl  OCHOBHOTO  OOIIIEro
obOpazoBanus (yTBepKaeHa nprukazoM Munmnpocerenus Poccun ot 18.05.2023 Ne
370; 3apeructpupoBano B Muntocte Poccuu 12.07.2023 No 74223).

IIpu  pa3paGorke  mporpaMMbl  HCHOJB30BAIUCH  CJIeAYHOIIHE
HOPMATHUBHbIE JOKYMEHTbI:

— Vka3 Ilpesunenta Poccuiickoii @enepanun ot 28.02.2024 r. Ne 145 «O
Crparerun Hay4yHO-TEXHOJOTHYECKOTO pa3ButTus Pocculickoit denepannmny;

— KowmmnekcHbli TJaH MEpPONPUATHM MO  MOBBIIICHUIO  KadecTBa
MaTEMaTUYECKOTr0 U €CTECTBEHHO-HAYYHOTO 00pazoBanus Ha nepuo 10 2030 romaa
(yrBepxaeH pacnopsbkeHueM llpaButenbctBa Poccuiickoit ®enepauuu ot 19
HOs10ps1 2024 roga Ne 3333-p).

AKTYyaJIbHOCTH Kypca

AKTyanbHOCTh ~ Kypca  BHEYPOUHOM  JAESATENbHOCTH  OOYCJIOBIJIEHA
HEO0OXOIMMOCTBIO Pa3pabOTKU CHEIUATBHBIX MPOrpaMM OOYYEHHUS U BOCIUTAHHUS,
CIIOCOOCTBYIOIIUX TOBBIIIICHUIO KAaueCcTBAa MAaTEMAaTHUYEeCKOTO M €CTECTBEHHO-
HAay4YHOTO OOpa3oBaHMs, B TOM UHCJIE TMPETyCMATPUBAIONINX YTIyOJeHHOE
M3yUYEHHUE YUEOHOTO MpeaMeTa « XUMHUS.

[Ipennaraemplii KypC BHEYPOUHOM HNEATENBHOCTH HOIOJHSIET YU PACIIUPSAET
nporpaMMmy Kypca XMMHUU 0a30BOTO ypoBHs. Peanuzanusi mporpamMmbl MO3BOJIUAT
BBIUTU 3a pPaMKM HU3Y4YEHUsS XMMHUU Ha 0a30BOM YpOBHE, HCIOJIb3YS (DOPMBHI,
OTJIMYHBIC OT YPOUHBIX, U 00ECTICUUTh YIIyOJIEHHOE M3YYCHHE XUMUM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHMsl.

[Iporpamma kypca mpeaycMaTpUBaeT OPTraHU3alUI0  Pa3HOOOPA3HOM
JEATEIBHOCTH OOYyYarolMXcsl, UX aKTUBHOCTh M CaMOCTOSITEJIbHOCTb, COYETaeT
WHIVBUAYAJIbHYIO MW TPYIIOBYIO paboTy, TpearnojiaraeT TMPOEKTHYI U
UCCIIEN0BATENBCKYIO JEATEBHOCTD.

B mnepByio ouepenp mporpamma yuensieT 0oco00€ BHUMAHUE BBINOJHEHUIO
OOYYarOIIMMHUCS XUMHUYECKOTO OKCIIEPUMEHTa — J1a00paTOpPHBIX OMBITOB U
MPAKTUYECKUX Pa0OT, YTO TMO3BOJUT MM HA MPAKTUKE M3YYUTh 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX IMPOIECCOB, PA3BUTh MPAKTUYECKUE YMEHUS U HaBBIKU



MJIAHUPOBAHMS, TOJTOTOBKH, TPOBECHUS, aHATIM3a U UHTEPIPETALINH MOTyUSHHBIX
HKCIIEPUMEHTAILHBIX PE3yJIbTaTOB, HAYUYUTHCS PUMEHSITh TEOPETHUECKUE 3HAHUS
JUIsT OOBSICHEHUS! XMMHUYECKHX IIPOIECCOB, MPOUCXOASIIMX B TOM YHCIE B
CUTyallUsIX >KM3HEHHOTO xapakrepa. (OcCO3HAaHHOE BBIIOJHEHHE XHUMHYECKUX
AKCIIEPUMEHTATILHBIX PaboT OyneT crmocoOCTBOBAThH MOBBIIMICHUIO MOTHUBAIMH K
u3ydeHuto xumuu. [IporpamMmmoii mpeaycMOTpeHO Takke pelieHrue 00yJaronuMucs
KA4E€CTBEHHBIX U KOJMYECTBEHHBIX PA3JIMUHBIX TUIIOB U YPOBHEH CII0KHOCTH, B TOM
YUCJIE OJUMIIUA/IHBIX. BBIMOJHEHUI0O XMMHYECKOTO JKCIEPUMEHTAa U PEIICHUIO
3a/lady  00s3aTeNIbHO JIOJHKHO TMPEANIeCTBOBATh 3HAKOMCTBO OOYYAIOIIMXCS CO
CBSI3aHHBIMH C HUMU 3JIEMEHTAMH COJICPHKAHUS.

[Iporpamma Kypca BHEYPOUHOW NESITEIBHOCTH «XHUMHS B SKCHEPUMEHTAX U
3a/1ayax» MOXKET OBbITh BOCTpeOOBaHa 00YyYaIOIUMUCS, KOTOPble MOTUBUPOBAHBI K
OCO3HAHHOMY BBIOOpY Tpodeccuil, CBSI3AHHBIX C MPUMEHEHUEM XUMHUYECKUX
3HAHUM.

Heab u 3agaum Kypca

[lens nmaHHOM mMporpamMMbl — O0€CHeUUTh HHAUBUAYaJIbHbIE MOTPEOHOCTH
oOyJarmmxcss B HW3YYEHWH XHUMHUH B YCJIOBHSX, KOrja Y4eOHBIM TUIaH
o0Opa3oBaTeIbHON OpraHU3alUK MPeyCMaTPUBACT U3YYEHUE y4eOHOTO MpeamMeTa
«XuMUs» TOIBKO Ha 0230BOM YpPOBHE.

[Ipensnaraemass ~ mporpaMma  y4YMTBIBA€T  IMCHXOJIOTO-TIEJArOTHYECKUe
OCOOEHHOCTH COOTBETCTBYIOIIEH BO3pacTHOM Kareropun oOydaromuxcs. Ee
OCBOEHHE CIOCOOCTBYET PAa3BUTHUIO Y 00YUAIOIIMXCSl MHTEpPEca K U3yUYEHUIO XUMHH
u cdepam JeATeNTbHOCTH, CBSI3aHHBIM C XWMHEW, MOTHBAIMU K OCO3HAHHOMY
BBIOOPY COOTBETCTBYIOIIETO TPO(UIIA M HATTPABICHHOCTH JAJIbHEHUIIIEr0 00yUeHUsI.

N3yuyenue Kypca HanpaBjeHO Ha (OpPMUPOBaAHUE:

— CHCTEMbl XMMHMYECKUX 3HAHMI KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, KaK OCHOBBI JJII MOHUMAHHMS XUMHYECKOW CTOPOHBI SIBJICHUU
OKPYXaIOIEro MUpPa, OCBOCHUE SI3bIKA HAYKU;

—  MHTEJUJIEKTYaJbHBIX CHOCOOHOCTEM W HWHTEpPEcCOB OOYyYalolUXCs, Ha
IPOJI0JDKEHNE 00YYeHUS HAa YPOBHE CPEIHETo 00IIero 00pa3oBaHusI.

B pamkax pemeHusi OCHOBHBIX 32724 MNPOrpaMMbl [0JI2KHO ObITH
o0ecre4eHo:

— mnpuoOIeHne OoOyJaromMXcsi K CaMOCTOSITEIbHOW TIO3HABATEIbHON W
UCCJIeI0BATENbCKON JEATEIbHOCTH, K HAYYHBIM METO[aM TTO3HAHUS;

— (hopMHpOBaHKE MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

— (opmupoBanue oOmeld (QYHKIMOHATILHOM U  €CTECTBEHHO-HAYYHOU
TPAMOTHOCTH, B TOM YHCII€ YMEHHA OOBSCHITH H OIICHUBATH SIBJIICHUSA
OKPY’KAIOLIEr0 MUpPa, MCHOJIb3ysl 3HAHWUSA WU OMbIT, MOJYYEHHbIC MPU HU3YyUYCHUU



XUMUH, MPUMEHSTH UX MPU PEIICHUH TPOOJIEM B IIOBCETHEBHOM )KM3HU U TPYI0BOM
NEeSTEeIbHOCTH;

— OCO3HaHHE OOYYAIOUIMMUCS IIEHHOCTH XMMHYECKUX 3HAHUN B KU3HU
YeJIOBEeKa, MOBBIIICHUE YPOBHS 3KOJIOTMUECKOW KYJIbTYPhl, HEMPUSITHE JTEHCTBUM,
MIPUHOCSIIIUX BPEIl OKPYKAIOILIEH CPENE U 30POBBIO JIFOJECH;

— ipuoOpeTeHne 00yJarOIIMMHKCS ONBITa CAMOIIO3HAHUS, KITIOYEBBIX HABBIKOB
(KJTIOUEBBIX KOMITETEHITHH ), HEOOXOJUMBIX JIJISl Pa3IMYHBIX BUJIOB IE€ATEIHLHOCTH.

MecTto Kypca B 00pa3oBaTe/ibHOM Mpoliecce

[Iporpamma Kypca paccurTaHa Ha peaju3aluio B TeueHue 34 yueOHbIX 4acoB
B paMKaX BHEYPOUHOH AesTeNbHOCTU B 9 kiaccax (34 yaca B 9 kiacce); JaHHBIN
Kypc MOXET OBbITh MpEeMIOKEH o00yJarolmuMcsT B KayecTBE OJHOIO U3
cymiecTByromux 1o BbiOopy. [lporpamma sBhsieTcss coaepKaTelbHBIM U
METOUYECKIM OPHEHTUPOM JUISI COCTABIICHUS TIEAaroraMu paboyux MpOrpaMM.

[Iporpamma Kypca BHEYpPOYHOM JAEATEIBHOCTH «XHMHS» HaIpaBlIeHa Ha
JOCTHKEHHE PE3yTbTaTOB, KOTOPHIE JOTIOIHSIOT U YTITyOJsI0T cPOpPMYyTUPOBAHHBIC
B denepalibHON pabouel mporpaMme Mo y4yeOHOMY mpeameTy «Xumus» (0a30BbIi
YPOBEHb) TPEOOBAHMS K IPEAMETHBIM PE3yJIbTaTaM.

@DopMbI  JEATENBHOCTH OOYYAIOMIMXCS TPEIyCMaTPUBAIOT aKTUBHOCTH H
CaMOCTOSITENIbHOCTh, COUYETAIOT HMHIWBHUAYaIbHYI0 M TPYOINOBYIO pPabOTHI
CTpyKTypupOBaHHE TEMaTHYECKOTO IJIAHUPOBAHHS B MPOTPaAMME COOTBETCTBYET
MOPSAIKY U3yYEHUS Pa3/IeNIOB M TEM XUMHUH Ha 6a30BOM YpOBHE B OCHOBHOM IIIKOJIE
u olecreynBaeT TEM CaMbIM IPEEMCTBEHHOCTh YPOYHOH U BHEYPOUYHOMH
JESITEIIbHOCTH.

[IpensiokeHHBIC IIEMEHTHI COJEP>KAHUS U BUJIbI IEITEIILHOCTH 00YYaIOIIUXCS
MOTYT OBITb KOHKPETH3UPOBaHbI C YYETOM WHJWBHUAYAIbHBIX 3alpPOCOB
oOyuatomuxcs. Pacimupenue coaepkaHusi U BUIOB JACSITEIBHOCTU CBSI3aHO C
BO3MOXKHOCTBIO BBIOOpA MEAAroroM pa3IMyHbIX BAPUAHTOB Y4EOHO-METOUIECKOTO
o0ecriedyeHnss Kypca, a TaKKe C CYIIECTBYIOIIMMH YCIOBUSMH IIKOJIHHON
WHGOPMAITMOHHO-00Pa30BaTEILHOM CPEIbI.

Jlnst 3HakoMcTBa oOydaronuxcsi ¢ mpodeccusiMu, CBI3aHHBIMUA C XUMUCH U
XUMUYECKONM HAyKOW, W TIOBBIIMICHUS WX MOTHUBAIIMM K W3YUYCHUIO XUMHUU
PEKOMEHyeTCsl BKIIOYUTH B MPOTPaAaMMy 3KCKYPCHUU B PETHOHAJBHBIE MY3€H,
npeanpusatus, By3bl. ConaepKaTelbHBIE D3JIEMEHTBl TMPOTPAMMBI  TIO3BOJISIFOT
OpraHM30BaTh Ha HX OCHOBE IMPAKTUYECKYI0 U IOMCKOBO-HCCIEAOBATEIbCKYIO
NeSATEIbHOCTD, PE3YIbTaThl KOTOPOH MOTYT OBbITh MCHOJB30BAHbI IPU peaTU3alnu
OOyYalOIIMMHUCS ~ WHIUBUIYAIbHBIX  MPOEKTOB. TeMbl MPOEKTOB  TaKXKe
PEKOMEHIOBAHO BHIOMPATh C YIETOM PETHOHATBHOMN CHICTIM(UKH.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJHbHOCTH
«XHUMMUSA»

Paznen 1. BemecTBO 1 XMMHYECKAsI peaKUMst

[ToBTOpEHNE OCHOBHBIX pa3lesioB Kypca 8 kimacca. Ilepuonnueckas cucrema
XUMHUYECKUX 3JIEMEHTOB B CBETE MPEICTaBIECHUN O CTpoeHuH atoma. CTeneHb
OKHCIICHHsI M BaJICHTHOCTh. lIpencraBineHne O mNEepUOAUYECKON 3aBHCUMOCTH
CBOMCTB XHMHYECKHX 3JIEMEHTOB (3JIEKTPOOTPULATEIBHOCTb, OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA, KHUCJIOTHO- OCHOBHBIE CBOMCTBA OKCHJIOB U
THJIPOKCHUJIOB) OT CTPOCHHUS aTOMA.

Bunpel xumudeckoi CBs3M: MOHHAs, KOBAJICHTHAs (HEMOJSpHas, MOJIsIpHAs);
OOMEHHBI! U IOHOPHO-aKIIETITOPHBIN MeXaHN3M 00pa30BaHMs KOBAJIECHTHOW CBA3H.

TUIBI KPUCTAIMYECKUX PENIETOK — AaTOMHAs, WOHHAs, MeTaJUIM4yecKas,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THTIA KPUCTAJUIMYECKON PEMIETKHA U BUIA XUMUYECKOU CBS3H.

OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS XUMUYECKUX PEAKIUU. DJIEMEHTHI
XUMHUYECKOM TEPMOAVMHAMHUKHA. ODHEPreTMKAa XUMUYECKHX peakuui. TerioBoin
3pdeKT XUMHYECKOM peakuMu. OK30- U OSHAOTEPMUYECKUE  PEaKIMH,
TEPMOXMMHUYECKHE YpaBHEHNUA. 3aKOH l'ecca 1 ero ciaeacTBusl.

[IoHATHE O CKOPOCTM XHMHYECKOM PEAKLIMU. 3aKOH IEHCTBYIOIIMX MAacC.
@akTOphl, BAUSAIOMIME HA CKOPOCTh XMMHUYECKOM PEAKIMHU. DHEPrus aKTUBALUU.
[Tonsitue o katanuze. epmenTbl. THrHOUTOPEI.

OOpatumMble U HeOOpaTUMbIe XUMHUYECKUE peakuuu. [IoHsaTHE 0 XUMHYECKOM
paBHoBecuu, npuHoun Jle Illarenpe. VYcioBudg CMEUIEHUS XUMHYECKOTO
paBHOBecusA. DakTOphl, BIHAIOIIME HA COCTOSHHUE XMMHYECKOIO PAaBHOBECHS.
[IporHo3upoBaHre BO3MOKHOCTH NPOTEKAaHUs XUMHUYECKUX IIPEBpAICHUA B
pa3MyYHBIX YCJIOBHUAX Ha OCHOBE IMPEACTaBICHUI 00 HM3yUEHHBIX 3JEMEHTax
XUMHUYECKON KHUHETUKH U TEPMOJINHAMUKH.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaKkuuu. OKuCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENEHU
okuciieHus. Baxxunelume okucautenu u BocctaHoButeld. CocTaBieHue ypaBHEHUN
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUNM C  HCIOJIB30BAaHMEM  METOJa
AIEKTPOHHOTO OajaHca.

DNEeKTpoJIUTHYECKAsT auccouuanus. XHMHUYECKHE pEeaklUuu B PacTBOpax.
Teopus 3JIeKTPOAUTHYECKON Arccolnanuu. PacTBopenne kak PU3nKo-XxuMu4ecKui
npouecc. DNEKTPOJIUThl U HEAIEKTPOIUThl. CHIIbHbIE U Cla0ble DJIEKTPOIUTHI.
Crenenp guccouuanuy, KOHCTaHTa Auccouuanuy. MIOHHOE MpOU3BENEHUE BOJIBI.
Bonoponnslii nokasarens. MHIUKATOPBI.

Peakuuu nonHoro oOMeHa. Y coBusl MPOTEKaHUsI peakluii HOHHOTO OOMeHa.



['mpponus coneri. oHHBIE ypaBHEHUS THIPOIM3a COJIEH. XapakTep Cpelbl B
BOJHBIX PACTBOPAX COJIEH.

IKcnepumenmanvbHoe usydeHue euecms U A6IeHU:

— H3yyeHne 3aBUCHMOCTH CKOPOCTM XMMHUYECKOW PEAKIHMH OT Pa3IMYHBIX
(bakTopoB.

— Pemenue 53KcrepuMEHTaNbHBIX 3a7ady 1o TeMe «OKHCIUTENBHO-
BOCCTAHOBUTEIBHBIE PEAKLIAN.

— Peakiiuu nonHoro oomeHa.

— PacriozHaBaHue pacTBOPOB COJIEHM C IOMOIIBIO MHAUKATOPA.

— Pacno3HaBaHue HEOpPraHMYECKUX BEUIECTB C MOMOIIBI0 KayeCTBEHHBIX
peaKuuii Ha UOHBI.

Pemenne kadyecTBEHHBIX 3a/Jad M PACUETHBIX 3a37ad pa3IMYHBIX THUIIOB U
YPOBHEH CJIOKHOCTH, B TOM YHUCJIE OJIMMIMAAHBIX, 1O TeMaM «OCHOBHbIE
3aKOHOMEPHOCTH MPOTEKAHHSI XHWMHUYECKHX peakuuin», «IEeKTPOIUTHUYECKAs
JUCCOHANNSA. XUMUUECKNE PEAKIIUU B PACTBOPAX).

Pa3pen 2. HemeTa/sIbI M X CO€THHEHUS

OOmast xapakrepucTuka HemeTalsioB. OCOOEHHOCTH CTPOEHHSI aTOMOB
XUMHUUYECKUX IJIEMEHTOB, TPOCTHIX BEILIECTB, AJTIOTPOIIHSI.

OO6mras xapakTepucTukKa rajoreHoB. dusnyeckue U XMMUYECKHE CBOMCTBA,
CIOCOOBI MOTYYEHUSI U TPUMEHEHHUE XJIOpa U €r0 BAKHEUIIUX COSIUHEHU.

OO01ast xapakTepUCTHKa XUMUUYECKHUX 31eMeHTOB VIA-rpynnel. @uznueckue
U XUMHUYECKHE CBOWCTBA, CHOCOOBI MOJYyYEHUS M NPUMEHEHUS Cephl U €€
BAKHEUILINX COCIUHECHUM.

OO01mast XxapakTePUCTUKA XUMUUECKHX 1eMeHTOB VA-rpytbl. Ouzndeckue u
XUMHYECKHE CBOMCTBA, CIOCOOBI MOJY4YeHHs] M TNPUMEHEHHE a30Ta U ero
BAXHEHIINX coeauHeHur. Pu3nueckue M XUMHYECKHE CBOWMCTBA, CIIOCOOBI
MOJIy4eHHs U puMeHeHne Gocdopa 1 ero BaxxHEHIINX COSAUHEHU.

OO01mast xapakTepucTUKa XUMHUUYECKUX 31eMeHTOB |V A-rpynnbl. dusznueckue
U XMMHUYECKHE CBOMCTBA, CIOCOOBI MOJYYEHUS W NMPUMEHEHUE YIJepoAa U ero
BaXHEHIMX coenuHeHuit. [lonstre 06 agcopOum.

dusnueckre U XUMHUYECKHE CBOMCTBA, CIOCOOBI MONyUYEHUsI U MPUMEHEHHE
KPEMHHS ¥ €0 BAXHENIINX COCTUHEHUN.

IKcnepumMenmanbHoe u3yueHue 8eujecme U sA6J1eHUIL.:

— O3HakomiieHHEe ¢ 00pa3iaMu MPUPOIHBIX XJIOPUIOB (FaIOreHUIOB).

— M3yuenune CBOMCTB COJSIHOW KUCIIOTHI.

— KauecTBeHHbIE peakuu Ha XJIOpUJI-, OpOMUA- U MO I-UOHBI.

— Ilomy4yeHue COITHON KUCIIOTBI, U3YUYEHHE €€ CBOMCTB.

— M3yuenne XUuMUYECKUX CBOMCTB pa30aBIE€HHON CEPHON KUCIOTHI.



— IlpoBenenne KayeCcTBEHHBIX peaklMii Ha cynbua-, cyabdur- u cynbpar-
VOHBI.

— M3yyeHne XUMHAYECKUX CBOMCTB COJIE aMMOHMUS.

— KauecTBeHnHas peakiiys Ha HOH aMMOHUA U pochaT-uoH.

— IlonydyeHne aMMHaKa U U3y4EeHHUE €T0 CBOKCTB.

— M3yueHne CBOMCTB a30THOU KHCIIOTHI.

— AncopOnust paCTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIJIEM.

— [lonyyenue, coOupanue, pacCio3HaBaHUE U U3YYEHHE CBOICTB YTIEKHCIIOIO
rasa.

— B3aumMHble npeBpallieHuss KapOOHATOB U TMIPOKapOOHATOB.

— KayecTBeHHbIE peakliuy Ha KapOOHAT- U CUJIMKAT-UOHBI.

— [Nonyuenue okcupaa yraepona (1V) u usyuenue ero CBOMCTB.

— Pemienne sKCrepuMEHTANIBHBIX 337a4 MO0 TeMe «BaXHEeHIlIne HEMETAIUTBI 1
UX COCTUHEHUS.

Pewenue xauecmeennvix 3a0au u pacuemmuvix 3a0ay PA3NUYHBIX TUIIOB U
YPOBHEH CJI0KHOCTH, B TOM YHUCJE OJUMIMAAHBIX, IO pasaeny «Hemeramnsl u ux
COCIUHEHUS»

Pasznen 3. MeTajuibl M X COCAUHEHMS

OO61ue cBoiicTBa MeTaiioB. O01Iask XapaKTePUCTUKA XUMUYECKUX 3JIEMEHTOB
— METAJIJIOB HA OCHOBaHUU UX MOJI0kKeHUA B [lepronueckoi CucTeMe XMMHYECKUX
anementoB JI.MI. Menneneesa m ctpoeHuss atromoB. Mertamisl A- uw b-rpymnm.
DJIEKTPOXUMHUYECKUM psAJl HAMpsDKEeHUN MeTaiioB. O0Iue XuMUYeCKue CBOMCTRA
MeTayioB. OO1Me cnocoObl MOJNIYYEHHUsS METAJUIOB, METaUIyprusi. DJIEKTPOJIU3
pacijiaBoB U PAacTBOPOB COJIEH Kak OJWH U3 CIIOCOOOB TOJYYEHHUS METAJLJIOB.
[TonsiTue 0 KOPpPO3MH METAJUIOB, OCHOBHBIE CIIOCOOBI 3alllUThl UX OT KOPPO3HUHU.
CruiaBel METAIOB.

Meramnel A-rpyni. Illenoynble MeTaiipl M UX BaXKHEWIIHME COCIMHEHUS:
buznueckue M XMMHUYECKHE  CBOWMCTBa, TMOJy4YE€HUE U  IPUMEHEHHE.
[[lenoyHo3eMeNbHbIE METAIBI U WX BAKHEWILME COEIUMHEHUA: (pu3ndyeckue u
XUMHYECKHE CBOMCTBA, MOJYYCHHE U MPUMEHEHHE. ANIOMUHUN: (QU3NYECKUE U
XUMHUYECKHUE CBOICTBa amtoMuHUsA. AMOTEpHbIE CBOMCTBA OKCHIA U THIPOKCH]IA
AJIOMUHHSL.

Metamnsl B-rpynmn. O6mas xapaktepucTuka MeTauioB b-rpynmn (mo6o4yHbIx
NoATpyII): nojioxkenue B [lepuoandeckoi cucreme xuMmuueckux snemeHTon . 1.
MenpeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBJIEHUE «IIpOBaa» AJIEKTPOHA HA
pUMEpPE CTPOEHUSI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIE COCTOSIHUS aTOMOB
d-aIeMEHTOB, CTENEHW OKHCICHHS AaTOMOB B COCAMHEHUSX. 3aBHCHMOCTH
KHMCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHJOB METAUIOB OT 3HAYECHUS



CTEIICHH OKHCJICHUS DJIEMEHTa B COCIMHEHUHU (HA MPUMEpPE COCAMHEHUU XpoMa).
[IepBOHauYaNbHBIE TPEACTABICHHS O KOMIUIEKCHBIX COEUHEHUSX.

Mens u cepeOpo, UX BaxKHEHIIUE COCAUHEHUS: (PU3MUECKUE U XUMHUUYECKHE
CBOICTBA, MoJyueHue u npuMmeHeHue. [IpeacrapiaeHuss 00 aMMUAYHBIX KOMIUIEKCAX
cepedpa U MelIu.

[{uHK ¥ ero BaKHEWIINE COCMUHCHUS: (PU3NIECKUE U XUMUIECKHUE CBOMCTBA,
MOJIYYCHHUE U PUMEHEeHHE. AM(OTEpHBIC CBOMCTBA OKCHIA W TUAPOKCH/IA IIMHKA.

Keneso: crpoeHne atoma, CTENICHU OKUCICHUS, (PU3NUECKUE M XUMHUIECCKUE
CBOICTBA, MojiyueHue u npumeHeHue. OKcupl, TUApokcuabl u comu xenesa(ll) u
xene3a(lll), ux coctas, cBOMCTBa U MOTyUYEHUE.

IKcnepumeHmanivbHoe usydeHue euecms U A61eHUl:

— B3zauMoericTBrEe METAIIIIOB € BOAOM, C paCTBOPAMU COJIEH U KUCIIOT.

— OkpalirBaHue TIIIAMEHU COISIMU METAJLIOB.

— B3aumoelicTBrEe THAPOKCUIOB HATPHUS U KaJIbIHS ¢ OKcHioM yriiepoa (1V)
Y KUCIIOTaMH.

— HccnenoBanue cBONCTB KapOOHATOB U TUIPOKApOOHATOB KaJbIIHS, )KECTKOU
BO/IBL.

— WccnenoBanne aMpoTepHBIX CBONCTB THAPOKCUIOB ATFOMUHUS U ITUHKA.

— M3yyeHne npoueccoB MOMYYEHUS] TUAPOKCUAOB XKeJe3a, UX XUMUUYECKUX
CBOICTB.

— JKecTKOCTh BOJIBI U METOABI €€ YCTPAHCHMUSI.

— PemreHne sKCrepUMEHTAIBHBIX 33/1a4 IO TeMe «BaxkHenme MeTauibl U X
COEIUHECHUSD.

— KauecTBeHHBbIE peaklMM HAa MOHBbI MarHusi, KajablUs, AJFOMUAHHS, LUHKA,
xenesa(2+), xkenesa(3+), menu(2+), cepedpa(+1).

Pelienrie KaueCTBEHHBIX 3a7a4 M PACUETHBIX 3a7ad Pa3IUYHBIX TUIOB H
YPOBHEH CJI0KHOCTH, B TOM YHCJIE OJMMIIUAAHBIX, MO pazaeny «MeTamibl U ux
COCIMHEHUS

Paznen 4. XuMus 4 OKpy:Ka0Ias cpeaa

Baxneiimie BemecTBa W MaTepHasbl, 00JacTH WX MNpuMeHeHus. Hosbie
MaTepualibl U TEXHOJOTUH. [ [pUHIUIIBI «3€TIEHON XUMUN.

Xumusi U 3740pOBbE. 3HAUCHHE HM3YYAEMbIX XMUMHUYECKHX SJIEMEHTOB M MX
COE€IMHEHUM 151 PYHKITMOHUPOBAHMS OPTAaHU3Ma YEIOBEKA.

XUMHUECKOE 3arpsi3HEHUE OKpYKaroleh cpefbl. IKOJOTUYECKHE MPOOIeMBbl,
CBSI3aHHBIC C COCIMHEHUSIMU YIJIEPO/Ia, a30Ta, CEPBI, TSKENbIX MeTauioB. [loHsTHE
o IIJIK. Poip XumMuu B pelieHuH 3K0JIOTHYECKUX MPOOIeM.

IDKcnepumenmanvbHoe u3yueHue 8eujecme U sA6J1eHULL.:

— Onpenenenre KUCIOTHOCTH NPUPOIHBIX BOJI.



— MoaenupoBaHue mponecca 00pa3oBaHUs KUCIOTHOTO OIS, U3YYEHUE €T
BO3JICHCTBUS HA MaTEPHUAJIbI.

Pa3znen 5. IloBTopenue u 00001eHHe 3HAHNH OCHOBHBIX Pa3/1eJioB KYPCOB
8-9 kiaccoB

[Tepronnueckuit 3akoH u lleproanyueckas cucrema XUuMHUYECKUX 3JIEMEHTOB B
CBETE MPEJCTABIECHUN O CTPOCHUS aTOMa.

Buner xuMudeckod CBSI3U. 3aBHCHUMOCTHL CBOWMCTB BeENIECTBAa OT THIA
KPUCTAUINYECKOUN PEIIETKN U BUJ1a XUMHYECKOH CBSI3U.

Knaccudpukanus xumuueckux peakmuii. [IporHo3upoBaHue BO3MOXKHOCTH
MPOTEKAaHUSI XUMHMYECKMX TNPEBpAIICHUH B PA3JIMYHBIX YCIOBUSAX Ha OCHOBE
MPEICTABICHUN XMMUYECKOM KHHETUKU U TEPMOIMHAMUKH.

XUMHUYECKHE peakiuu B pacTtBopax. [mapomus conerl. OKUCIUTETBHO-
BOCCTAHOBUTEJBHBIC PEAKLINU. DIICKTPOIIU3.

CBoiicTBa KHCJIOT, OCHOBaHUM M COJEH B CBETE MNPEACTaBICHUNA 00
ANEKTPOJUTUYECKON  JTUCCOUMAIMA U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx.

IKCnepumMeHmaibHoe U3yueHue 8eujecms U s61eHul:

— PenieHue skCriepuMEHTANIBHBIX 3aJ1a4 1Mo TeMe «MeTasibl, HeMETauIbl U UX
COCIUHCHUS.

Pewenue xauecmeennvix 3a0ay u pacuemuvlx 3a0ay PA3TUYHBIX TUIIOB U
YPOBHEM CI0KHOCTH, B TOM YUCJIE€ OJIMMITUAHBIX, IO U3YUYCHHBIM TEMAaM.



INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDI
Peanuzanust mporpaMMbl Kypca BHEYPOUHOM JEATETbHOCTH «XHMHUS B

DKCIIEPUMEHTAaX W 3ajJadax» HampaBieHa Ha 00ecleueHrue JTOCTHKCHUS
O0OyYarOIIMMUCS JIMYHOCTHBIX, METANPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMUHOCTHBIE PE3YJIBTATDI:

1) nampuomuuecxkoe 6ocnumatue:

— TIPOSIBJIICHWE IIEHHOCTHOTO OTHOIIEHHUS K OTCYECTBEHHOMY KYJIBTYPHOMY,
HAy4YHOMY M HICTOPUYECKOMY HACIIEUIO;

— TIOHUMAaHUE 3HAYCHUS XUMHUYECKOM HAyKH B KU3HU COBPEMEHHOIO
o0IIecTBa, B pa3BUTHHA YKOHOMHUKH Poccum u CBOETo permoHa;

— CIIOCOOHOCTH BIAJETh JOCTOBEpHOW uHPOpMaIME O MepeaoBbIX
JTOCTIDKCHUSIX U OTKPBITUSX MUPOBOW U OTCUECTBEHHON XMMUM;

— 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHSIX 00 yCTPONCTBE MUpaA U OOIIIECTRA;

2) epasicoancrko2o 80CNUMAHUSL:

— TIPEACTABJIICHHE O COIMAJbHBIX HOPMaxX M TPABHIIAX MEXITMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
NEeSATEeTbHOCTH;

— TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JCATEIHHOCTHU MPHU BHITIOJHEHUN
y4eOHBIX, ITO3HABATCIIBHBIX 3a7a4, BBITOJHCHHM XWMHUYECKHX JSKCIICPUMEHTOB,
CO37IaHNH YYEOHBIX TTPOCKTOB;

— CTpeMJIeHHEe K B3aMMOIIOHUMAHHUIO W B3aUMOTIOMOIIM B MpoIecce yueOHOoU
NEATEILHOCTH, TOTOBHOCTH OIICHHBATh CBOE ITOBEJICHUE W IOCTYNKH CBOHUX
TOBApHUIIEH C MO3WIMKA HPABCTBEHHBIX W TMPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIE/ICTBUN MOCTYIIKOB;

3) popmuposanue yeHnocmu HAy¥HO20 NOZHAHUSL:



— MUPOBO33PEHUYECKHE MPEACTABICHHUS O BEIIECTBE U XMMUYECKOW peakluy,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U HEOOXOIUMBIE IS
MMOHMMAHMS CYIIIHOCTH HAYYHOW KapTHHBI MHUPA;

— OCO3HAHMUE [IEHHOCTH Hay4YHOTO IMO3HAHUS JJI Pa3BUTHS KaXKIO0ro YeJ0OBEKa
U MPOU3BOJUTENBHBIX CHJI OOIECTBA B LIETIOM, POJIM U MECTa HayKu «XUMUSD» B
CUCTEME HAay4YHBbIX NPEACTABICHUA O 3aKOHOMEPHOCTSAX PpAa3BUTHUS TPUPOIBL,
B3aMMOCBSI3SIX YEJIOBEKA C TPUPOAHOM U TEXHOJIOTUYECKON CPENOM;

4) socnumanue Kyn1bmypbl 300P0GbsL:

— OCO3HAHHME LIEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3JI0pPOBbIO, YCTAHOBKA Ha 370POBBI 00pa3 KU3HU;

— OCO3HAaHHE HEOOXOIUMOCTH COOJIIOJIEHUSI MpaBuil O€30MaCHOCTU IpH
oOpalieHn ¢ XUMUYECKUMH BEIIECTBAMU B yUYE€OHBIX U )KU3HEHHBIX CUTYalUsIX;

5) mpyooesoe socnumanue:

— (opMHUpOBaHUE LIEHHOCTHOI'O OTHOILIEHUS K TPYJOBOW AEATEIbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YeJIOBEKA M K MCCIIEOBATENbCKOM NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOIIIECTBE;

— pa3BUTHE MHTEpeca K NpodeccusiM, CBI3aHHBIM C XUMHUEH, B TOM YHUCIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alli B 3TON
cdepe;

6) aKonoeuueckoe gocnumanue:

— OCO3HaHHE HEOOXOJUMOCTH OTHOILIEHUS K MPUPOJE KaK UCTOUHHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHUSI;

— NMPUOOpPETEHNE OMbITa MIIAHUPOBAHMS TOCTYIIKOB U OLIEHKH UX BO3MOKHBIX
MOCIICICTBUUN JIJI1 OKPYIKAIOIIEN CPEBI;

— CHOCOOHOCTh MPUMEHATH 3HAHMS, MMOJTYYaeMble NMPU U3YYEHUH XUMUU, JJIs
peleHns 3a1a4, CBA3aHHBIX C OKPYXKAIOIIEW Cpelou;

— aKTUBHOE HEIIPUATHUE NEUCTBUN, IPUHOCAIINX BPEIl OKPYKAIOLIEH Cpele;

— TOTOBHOCTh K YYaCTHIO B MPAKTUYECKOW AESITEIBHOCTH HKOJOTHYECKOMN

HarpaBJICHHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

1. Ilo3HaBaTe/IbHBIC YHHBEPCAIbHbIE Y4eOHbIE 1eCTBUA

1) ba3zoBble Joruvyeckue JqeMcTBUSI:

— pacKpbIBaTh CMBICII XUMUYECKUX MOHATUHN (BBIIEISATH UX CYIIECTBEHHBIC
NPU3HAKHU, YCTAaHABJIMBATh B3aUMOCBSI3b C IPYTUMU MOHATUSAMHN);

— aHaJIM3UpoBaTh, CpaBHUBATh, 0000IIaTh, BBIOMpATb OCHOBAHUS IS
KJIACCU(PUKALIMU U CUCTEMAaTU3allM1 XUMUYECKUX BEIIECTB M XUMHUUECKHUX PEaKIni;

— YCTAHABIIMBATh IPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIY OOBEKTaMU
U3YUYECHHUS;

— CTPOUThH JIOTHYECKHE pacCyXAeHHs (MHIYKTUBHbBIC, NE€IyKTUBHBIE, IIO
aHAJIOTHH ),

— [IpeAJIaraTh KPUTEPUU U BBISIBIISTH O0IIKE 3aKOHOMEPHOCTHU U POTUBOPEUHS
B M3Y4YaE€MBbIX MIPOLIECCAX U SBJICHUSAX;

— JIeJIaTh BBIBOJBI M 3aKJIIOUEHUS; YMEHUS IPUMEHATh B MPOLECCE NO3HAHUS
NOHATHUS (NIPEAMETHBIE U METAINIPEIMETHbBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH,
UCIOJIb3yeMble B  XHMHUH, MpeoOpa3oBbIBATH MOJENbHBIE IPEACTABICHUS
(XMMHYECKHI 3HAK, XUMHUUYEcKas (popmysia, ypaBHEHUE XUMUYECKON peaklun) npu
pelieHnn y4eOHbIX 3a1a4;

— XapakTepu3oBaThb H3y4aE€Mble XHMHUYECKHE BEIIECTBA M XUMHUYECKHE
pPEeaKIMK C Y4eTOM MOJEJIbHBIX MPECTaBICHUN.

2) bazoBble HcCle10BaTENbCKUE IEUCTBUA:

— TMPUMEHSTh METOAbl HAYYHOTO TIO3HAHUS BEIIECTB W SBJICHUN Ha
HMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4yeOHOM TMO3HABATEIbHON U
IIPOEKTHO- UCCIIEN0BATEIBCKON EATEIbHOCTH;

— aHAM3UPOBATH (PaKThI, BBISBIATH U (OPMYIUPOBATH MPOOIIEMY, ONTPENEIATH
Henb M 33Ja4d, COOTBETCTBYIOLIME PEIICHUIO MPOOJIEeMbl; MpeasaraTh
OTUCATENbHYI0 MIU OOBSICHUTEIBHYIO TUIIOTE3y M OCYUIECTBIATH €€ IPOBEPKY;
IPOBOANUTH U3MEPEHUSI HEOOXOUMBIX TApaMEeTPOB, BEIUNUCIIEHMSI, MOAEIMPOBAHNE,

HAONIONCHUS W DKCIEPUMEHTHI (pealbHbIE U MBICICHHBIE), CaMOCTOATEIHHO



IPOTHO3UPOBATh PE3yNbTaThl, (POpMyIHUpOBaTH OOOOIIEHUS U BBIBOJBI IIO
pe3yibTartaM MPOBEJACHHOIO OIbITA, HWCCIEAOBAHMS, COCTABJISATH OTYET O
poJieIaHHoM padoTe;

3) Pabora ¢ undopmanmeii:

— OpHEHTUPOBATHCS B PAa3IMYHbIX HCTOYHMKAX HH(opmanuu (Hay4dHO-
NOMyJIsipHasl JUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcbl HTEepHETA);

— aHaJIM3UPOBATh UH(POPMALIMIO U KPUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh
Y HEMIPOTUBOPEYMBOCTh, OTOMPATh U HHTEPIPETUPOBATH NH(POPMALIUIO, 3HAUHMYIO
JUJIsL pelieHus: y4eOHOM 3a1a4u;

— NPUMEHATH Pa3jIu4HbIE METOJbl, MHCTPYMEHTHI U 3aIIPOCHI IIPU MOUCKE U
orOope MH(OpMaUUU WIM JAHHBIX W3 HCTOYHUKOB C YYETOM IHPEIJIOKEHHON
yueOHOMU 3a/1a4uM U 3aJaHHBIX KPUTEPHUEB;

— BbIOMpaTh, aHAJIW3UPOBATh, CHUCTEMATU3UPOBAThb M HUHTEPIPETUPOBATH
MH(OPMAIMIO PA3IUYHBIX BUIAOB U (GopM MpeacTaBieHus (cxembl, Tpaduxwy,
JMarpaMMbl, TaOJUIIbI, PUCYHKHU U ApyTrHe GOpMBbI);

— UCIOJIb30BaTh HAYUYHBIN S3bIK B KAUECTBE CPEJCTBA paOOThI C XUMHUYECKOU
uHdopmaIuei;

— MPUMEHATH 3HAKH U CUMBOJIBI, POpMYIIbl, a00peBHATYPBI, HOMEHKIIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaIJISTHOCTH.

2. KomMyHHKaTHBHbIC YHUBEPCAJIbHbIC YUYeOHbIe 1eiiCTBUA:

— YMEHHUE 3ajJilaBaTh BONpPOCHl (B XoJe aAuanora u (W) AUCKYCCHUH) TIO
CYLIECTBY 00CYX/1aeMOM TeMbI, POPMYIUPOBATH CBOU MPEITIOKEHUS OTHOCUTEIIBHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

— IPUOOPETEHUE OTBITA MPE3CHTALMU PE3YIbTATOB BHIIMOJTHEHNUS XUMUYECKOTO
HKCIEPUMEHTA (J1aOOpaTOPHOIO OMbITa, Ja00PATOPHOI PaObOTHI MO KCCIIETOBAHUIO

CBOMCTB BEIIECTB, Y4COHOTO IIPOCKTA);



— 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM ITO3HABATEIILHOU U
UCCJIEI0OBATENBCKOW JIEATEIbHOCTH TNPH PEIIEHUH BO3HUKAIOIIKUX MNpoOJeM Ha
OCHOBE yueTa OOLIMX MHTEPECOB M COTJIacOBaHMs MO3ULMN (00CykaeHusi, 0OMeH
MHEHUSIMH, «MO3TOBbI€ IITYPMBI», KOOPIWHAIIUS COBMECTHBIX JICHWCTBUH,
OIIpE/IeTICHUE KPUTEPHEB 10 OLIEHKE KaueCTBa BBIMOJIHEHHON padOThI U JpYyTHE).

3. PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIe AeliCTBUS:

— YMEHHME CaMOCTOSTEIbHO OINPEACNATh LEIU AEATEIbHOCTH, IJIaHUPOBATD,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbonee 3PPeKTUBHBIE CIIOCOOBI pelIeHUsl y4eOHbIX U
MO3HABATEJIbHBIX 33/7a4, CaMOCTOSITEIbBHO COCTaBJSATh WJIH KOPPEKTUPOBATH
OPEJIOKEHHBIA aJITOPUTM  JEHCTBUI MpPHU BBIIOJHEHUU 33JaHUH C Y4ETOM
MOJIYYEHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLIEHUBATh COOTBETCTBUE MOIYYEHHOI'O Pe3yJIbTaTa 3asiBJICHHOM 1IeJH,

— YMEHHUE HCIIOJIb30BATh U AHAJU3UPOBATh KOHTEKCTHI, INpeasiaraéMble B
YCIIOBUHM 33JaHUI. — CAMOCTOSITEJIbHO BEIOMPATh CIIOCOO pelIeHHs yueOHOW 3a1aun
(cpaBHUBaTh HECKOJIBKO BapHAHTOB PEIICHUS, BEIOMpATh HanOoIee TMOAXOISAIINN C
Y4E€TOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB), IIIAHUPOBATH CBOIO pabOTy MpH
peleHny y9eOHOM MM UCCIIeIOBATEIbCKOM 3a/1a49H.

NPEJIMETHBIE PE3YJIBTATHBI

K xoniy oOyuenust B 9 kjacce mpeaMeTHbIE pe3yJbTaThl U3YUYEHHs Kypca
BHEYPOUHOH JEATENbHOCTH «XHUMHUS» JOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y
0Oy4Yaromuxcs YMEHUM:

— PacKpHIBATh CMBICT OCHOBHBIX XUMHUYECKHX MOHITHIA: XUMUYECKUI DIIEMEHT,
aToM, MOJIEKyJla, HWOH, KaTHOH, aHHOH, O3JIEKTPOOTPULIATEIbHOCTh, CTEMECHb
OKHCIICHUS, XUMHUECKass peakins, TEIIoBOH ((EKT peakiuu, MOJb, MOJISPHBIMI
o0BeM, pacTBop;

— BJICKTPOJMTHI, HEAIEKTPOIUTHI, STIEKTPOIUTHUECKAs TUCCOIHALIMS, PEAKIIHH
MOHHOTO OOMEHa, THMJIpOJM3 Ccojeil, oOpaTuMble M HeoOpaTUMbIE peakluH,

OKHCJIMTCIIbHO-BOCCTAHOBUTCIIBHBIC  PCAKIIMKU, OKHUCIWUTCIb, BOCCTAHOBUTCIIb,



OKHCJICHHE U BOCCTAaHOBJIEHUE, DJIEKTPOJIM3, aJUIOTponusi, amM(OTEpPHOCTD,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, METAJUIMUECKasi), MEKMOJICKYIISIPHbIC
B3aUMOJICUCTBUS (BOJOpPOAHAs CBsi3b, cuiibl BaH-nep-Baanbca), KomruieKcHbIE
COEIMHEHUS, KPUCTAIUIMYECKHAE PEUIETKH, KOPPO3U METAIIIOB, CIUIABBI; CKOPOCTh
XUMHYECKOW PEaKIuy, KaTalau3, XUMUYECKOE PABHOBECHE, AIIEMEHTHI XUMHUECKON
TEPMOJMHAMHUKHA KaK OJHOM W3 TEOPETUYECKHX OCHOB XUMHUHU; NIPEAEIBHO
nonyctumas koHuentpauus (I1IJ1K);

— WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHYECKUX TIOHATUN U
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB M UX MPEBPAILICHUN;

— UCIOJIb30BaTh XMMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJIeHHs ()OPMYJT BEILIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKIINM;

— ONPEAETATh BAJIEHTHOCTh U CTEIEHb OKHUCIICHUS XUMUYECKUX 3JIEMEHTOB B
COCQUMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAIICKHOCTh BEUIECTB K ONPEACICHHOMY
KJIACCYy COEIMHEHUU 1o GopmyiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJIECHTHOM,
MOHHOM, METAJJTMYECKOW) B HEOPraHMYECKUX COCIUHEHMSIX, 3apsj]] HOHA IO
XUMUYECKON (popmyrie, xapakTep Cpeabl B BOAHBIX PacTBOpaX HEOPTaHHMYECKUX
COEMHEHUH, TUMl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

— packpeiBath cmbica [lepuogmueckoro 3akona J[.M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 TMOHUMAHKE: OMUCHIBATH M XapaKTEepPU30BaTh TAOIUYHYIO
dbopmy Ilepronnueckoil CUCTEMbI XMMHYECKHX JJIEMEHTOB; OOBSCHSITH CBS3b
MOJIOKEHUS dJieMeHTa B [lepuoanyeckoi cucreme ¢ pacupeneaeHueM IEKTPOHOB
10 PHEPTETUUECKUM YPOBHSIM, MTOIYPOBHIM U OpOUTAJIIM aTOMOB MEPBBIX YETHIPEX
MEePUOOB; BBIJICIATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB U
UX COCAUHEHUN (KUCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB OKCHJIOB M THJPOKCHUJIOB) B TIpeieiax MallbIX IMEPUOJOB U TJIABHBIX
MOATrPYII C YYETOM CTPOCHHS UX aTOMOB;

— PacCKpbIBaThb CMBICH TEOPHUM DIJIEKTPOIUTHYECKOW IUCCOLMALUM, 3aKOHA

I'eccau ero CJICI[CTBPIﬁ, 3aKOHa I[@ﬁCTBYIOH.IHX Macce, BaKOHOMepHOCTeﬁ HN3MCHCHUA



CKOPOCTH XHMHYECKOW pEaKIUW, HAMPABICHUS CMEIIEHUS XUMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT PA3INIHBIX (haKTOPOB;

— KJaccu(UUUPOBATh XUMHUYECKHE 3JIEMEHTBI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHE peakiuu (110 YUCIIY U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, TI0
TerIoBoMy 3(deKTy, Mo arperaTHOMY COCTOSHHUIO PEAreHTOB, MO W3MEHEHUIO
CTENIEHEH OKMCIEHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YaCTHUIO
KaTajau3aropa);

— XapaKTepu3oBaTh (OMUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB HEOPTAaHWYCCKUX COCIUHCHHM, MOATBEPKIAs ATO OIMCAHUC
IpUMEPAMH MOJICKYJISIPHBIX ¥ HOHHBIX YPaBHEHUH COOTBETCTBYIOIMINX XUMHUYECKHIX
pEaKLHnii;

— COCTaBJATH YPaBHEHUS: DJIJICKTPOIUTHYCCKOW JAUCCONMAIMHA KHUCIIOT,
IeJI0YEH U COJIeH; MOJTHBIE U COKPAIICHHBIC YPABHEHUS PEaKI[Uii MOHHOTO 0OMEHa;
peakiuii, TOATBEPKIAIOIMIUX CYIIECTBOBAHHE TE€HETUYECKONW CBS3U MEXKIY
BEIIECTBAMH PA3INIHBIX KIJIACCOB,;

— pacKpbIBaTh CYIIHOCTh TPOIECCOB THAPOJIM3A COJIEH TMOCPEICTBOM
COCTaBJICHHSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPAaBHCHHHA PEaKIMi, CYITHOCTh
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TMOCPEICTBOM  COCTaBJICHHS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

— IIpeJICKa3bIBaTh XapaKTep CPeabl B BOJHBIX PACTBOPAX COJICH;

— XapakTepu3oBaTh (OMHCHIBaTh) (PUINYECKHE M XHMHYECKHE CBONCTBA
MPOCTBIX BEIIECTB (KUCIOPO/I, 030H, TpaduT, aniMas, KpeMHUi, a3oT, ¢pocdop, cepa,
XJIOp, HATPUM, KaJIuii, MarHUM, KaJablIUH, ATIOMUHHMH, )KeJIe30, Me/lb, IIUHK, cepedpo)
U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCJI€ MX BOJHBIX PACTBOPOB
(aMMuak, xJIOpoBoJOpoa, cepoBoaopox, okcuabl yriaepona(ll, 1V), kpemuusa(1V),
azota(l, I, I11, IV, V) u pocdhopa(lll, V), cepui(1V, VI), cepancras, ceprasi, a30THa,
dbocdopHasi, yroiapHasi, KpEMHUEBAS KUCJIOTHI, OKCUILI U THAPOKCUBI METAJIIIOB

|A—lIA-rpynn, amomunus, meau(ll), nunka, sxenesa(ll u 111));



— TMOSICHATH COCTaB, OTJEIBHBIC CIIOCOOBI TTOJIYYCHHUS U CBOWCTBA CIIOXKHBIX
BEIIECTB (KUCIOPOJCOACpKAIINE KUCIOTHl XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCJIOTHI U UX coju, rajorenuabl kpeMuusi(1V) u dochopa(lll u V), nepmanranar
KaJTus;

— ONUCBHIBaTh POJb BAKHEHIINX HM3y4aeMBIX BEIISCTB B MPHUPOIHBIX
npolieccax, BIMSHUE Ha JKUBBIE OPTaHU3MBI, MPUMEHEHUE B Pa3IUIHBIX OTPACIISIX
DKOHOMHUKH, WCIIONB30BAHUE JUIsI CO3/MaHMS COBPEMEHHBIX MaTepHUaioB U
TEXHOJIOTUIA, TMPOBOJUTH PEAKIUU, MOJITBEPKIAIONIME KAYECTBEHHBIM COCTaB
pa3TUYHBIX BEIIECTB, PACMO3HABATH OMBITHBIM ITyTEM COJEpIKAIIHECS B BOJTHBIX
pacTBOpax HOHBI: XJOpHUA-, OpoMHI-, HOIUI-, cyibdat-, docdar-, kapOoHaT-,
CWIMKAT-, CyIbMUT-, CylnbpuI-, HUTPAT- U HUTPUT-UOHBI, THUAPOKCHU]I-UOHBI,
KaTHOHBI aMMOHHS, MarHus, KajbIus, allOMUHHSA, Kene3a(2+) m kemesa(3+),
Meu(2+), HuHKa,

— OOBSICHATH U TTPOTHO3UPOBATH CBOMCTBA BAXKHEHIIINX N3YYaEeMbIX BEIIECTB B
3aBHCUMOCTH OT MIX COCTaBa M CTPOCHUs, IPUMEHECHHE BEIICCTB B 3aBUCHMOCTH OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XUMHUUYECKHUX MPEBPAIICHUI B Pa3TUYHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPCHHBIX 3JIEMCHTOB XUMHUYECKOH KHHETHKH U
TEPMOIMHAMHUKHU;

— BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJIIPHYIO I MOJISIPHYIO MAacChl BEIIIECTB,
MacCOBYIO JIOJIO XHMMHYECKOTO 3JIeMEHTa 10 (OpMyJie COCIUHCHHUS, MaCCOBYIO
JIOJIF0 BEIIECTBA B PAcCTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOTO DJIEMEHTa B
COCIMHCHWH, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIECTBA B pPAacTBOpPE, HAXOIUThH
POCTEHITy 0 (DOPMYJTy BEIIECTBA TI0O MAaCCOBBIM HUIM MOJILHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSM XUMHUYECKUX PEAKIM C YYEeTOM HEI0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTHYECKOTO BBIXOJIA TMPOAYKTa, 3HAYCHHS TEILIOBOTO
addexTa peakiuu, OonpeaessiTh COCTaB CMECEH;

— pemIaTh pacyeTHBIC 3a/1a9 110 U3YYaeMbIM TeMaM Kypca XUMHH Pa3IAIHBIX

THUIIOB U YPOBHA CJIIOKHOCTH, B TOM YHCJIC OJUMIIMAIHBIC, BBI6I/Ipa}I AICKBATHYIO



Gu3MYECKyI0 MOJENb, C HCIOJb30BAHHUEM 3aKOHOB M (DOPMYJ, CBA3BIBAIOIINX
bu3nYecKue BEINYHUHEI;

— coOmomath mpaBuiaa 0Oe3omacHOM paboThl B ytabopaTopuM  TIpU
WCITOJIb30BAaHUU XUMHUYECKONH TIOCYIbl M OOOpyJOBaHUS, a TakkKe IMpaBuUia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH BBITIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYCHHUID U COOMPAHHIO
ra3oo0pa3HbIX BEIIECTB (aMMUaka M  YIJEKUCIOrOo Tas3a) M PEIICHHUI0
HKCIIEPUMEHTAJILHBIX 33/7a4 10 TeMaM Kypca, MpeACTaBIsATh Pe3yJIbTaThl
AKCTIEpUMEHTa B (pOpMe BBIBOJIOB, JOKA3aTEILCTB, IpaUKOB, TAOJIUI] U BBISIBISATH
IMITUPUIECKUE 3aKOHOMEPHOCTH;

— MPUMEHSATH OCHOBHBIEC OIEpAIlUU MBICIIUTEIBLHON JACATENBHOCTH (aHATIU3 U
CUHTE3, CpaBHEHHE, OOOOIIEHHWEe, CUCTEMAaTH3allUI0, BBIABICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPU U3yUYEHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIAJICTh €CTECTBEHHO- HAYYHBIMU METOJIaMU MMO3HaHUs (HAOI0ICHIE, U3MEPEHNE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

— TpUMEHATh TMpaBwia Oe3omacHOro oOpalleHus ¢  BelIeCTBaMHU,
WCITOJIb3yEMBIMH B TTOBCETHEBHOM KU3HH, PABHJIA TOBEICHUS B IIEIISIX COSPEKCHUS
3I0POBbsI U OKPY’KAaIOIIEW TMPUPOIHON Cpenbl, MOHHUMAaTh Bpeid (OMacHOCTH)
BO3JICUCTBHSI HA JKMBBIC OPTraHU3MBI OINPEICICHHBIX BEIIECTB, MOACHITH Ha
pUMeEpax CIOCOObl YMEHBIIICHHS M MPEIOTBPAIICHUS UX BPEAHOTO BO3JACHCTBUS,
3HAUCHUE KUPOB, OCIKOB, YIJIEBOIOB JIsl OPraHN3Ma YEJIOBEKa;

— UCIOJIb30BAaTh MOJIYYEHHBIEC MPEACTaBICHUS 0 cepax NpodhecCuoHaANbHON
NEATEILHOCTH, CBSI3aHHBIX C HAYKOW W COBPEMEHHBIMH TEXHOJIOTHSMH, KaK OCHOBY
JUIsi Ipo(heCCHOHANBHON OpUEHTAllMd M JIJIi OCO3HAHHOTO BHIOOpAa XMUMHUHU Kak
po(UIHLHOTO MPeMETa IPHU MPOI0DKEHIH 00yUeHHUsI Ha YPOBHE CPEIHETO 00IIEeTOo
oOpa3oBaHus;

— Yy4acTBOBATh B MPOEKTHO-UCCIICIOBATEIHCKOMN ACSITEIIPHOCTH XUMHUYECKON U

XUMMKO-3KOJIOTHYECKON HaIlPpaBJICHHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM KoaunuecTBO OcHoBHOE OcHOBHBIE BUBI (undposbie)
n/n NPOrpamMMbl 4acoB coJepxaHue AeSITeJIbHOCTH o0pa3oBaTte/ibHbIE
pecypchbl
Pa3znes 1. BemecTBo 1 XUuMHYeCKasi peakmus
[ToBTOpEeHue n
yriayOJieHre 3HAHUH
OCHOBHBIX Pa3/I€JoB
Kypca 8 kiacca. Pewenune
[lepuoanueckuit KAueCTBEHHBIX 3a]1a4
3aKOH U Y pacu€THBIX 3a7a4
[Tepuoamnueckas 10 YpaBHEHUSIM
cucremMa XUMHUYECKHUX
XUMHYECKUX peaKuuii.
. anemenToB J[.1. NunuBunyansHble
[ToBTOpEeHUE U yriTyOseHNEe 3HAHUN O
11 2 Menpeneesa. WIH TPYIIIOBbIE

BCIICCTBC

CrpoeHnue BeniecTna.

XuMHYecKas CBSI3b.
MexMoIIeKyIIsiHbIE
B3aMMOICHCTBHS.
Tursr
KPUCTAJUTMYECKHX
pemérok. OCHOBHbBIE
KJIaCCHI
HEOPraHUYECKUX
COE€TUHEHUI

IIPOEKTHI:
[lepuonnueckuii
3akoH J[.1.
MenneneeBa u
pa3BuTHE
COBPEMEHHOMN
(GU3KMKYU U XUMHUH




1.2

OcHOBHBIE 32aKOHOMEPHOCTHU
MMPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ

OEMEHTBI
XUMHYECKOU
TEPMOJIMHAMHUKH.
3axoH ['ecca.
CkopocTb
XHUMHYCSCKOHN
peakuuu. DakTopsi,
BJIMSIONINE HA
CKOPOCTH
XUMHYECKOHN
peakuuu. [Tonstue o
XHMUYECKOM
PaBHOBECHH,
npuHuu Jle
[IaTenne.
OKXuCINTEIHHO-
BOCCTAHOBUTEJILHEIC
peakiu

OOBsacHEHUE U
MIPOTHO3UPOBAHUE
3aBHUCHMOCTH
CKOpOCTH
XHUMHYSCKOHN
peaKkiuu OT
Ppa3InYHbIX
(hakTopoB.
[Iporuo3upoBanue
BO3MOXKHOCTH
MPOTEKAHUS
XUMHYCCKHX
peakiuii B
Pa3JIMYHbBIX
YCIIOBHSIX.
CocraBicHue
ypaBHEHUH
OKHCJIUTEBHO-
BOCCTaHOBUTEIIbHBIX
peaxkuuii ¢
HCIOJIb30BaHUEM
MeTozda
3JIEKTPOHHOTO
OajaHca.
IIpoBenenue
AKCTIEPUMEHTA —
N3yuenune
3aBUCHMOCTHU
CKOPOCTH
XUMHUYECKOU




peaKkiuu ot
Ppa3InYHBIX
(hakTopoB. —
Pewenne
3KCHEPUMEHTAIBHBIX
3a/1a4 1o TeMe
«OKuCIUTENBHHO-
BOCCTAaHOBUTEJIbHBIE
peakuuny. Pemenue
pacYETHBIX 3a1a4
pPa3IMYHOr0 YPOBHS
CJI0’)KHOCTH, B TOM
yuclie
OJINMITMA/IHBIX, 110
teMe «OCHOBHBIE

3aKOHOMEPHOCTH
MIPOTEKAHUS
XUMHYECKHX
peakuuii»
Onektponutrueckass ~ CocTaBieHUE
IUCCOIHAIIHSL. ypaBHEHUH
XuMuyeckue JUccoIManuu
peakuuu B KHUCJIOT, IIET0YeH 1
pacTBopax. COJIEH, TTOJIHBIX U
DNEKTPOIUTHYECKAST JUCCOLIHAIIHS. .
1.3 CuiibHBIE U clIa0bIe COKpamEHHbIX
XUMHUUYECKUE PEAKIIUU B PACTBOPAX .
3JEKTPOJIUTHI. MOHHBIX YpaBHEHUN
CrencHb peakIii HOHHOTO
JIFICCOIUAITHH, oOMeHa, KpaTKux
KOHCTaHTa WOHHBIX YpaBHEHHUI
JIACCOIHAIINH, peaKIuii TUIPOIN3a




Honnoe
MIPOM3BEICHNE BOJIBI.
Bonopoansrit
I0KAa3aTeNb.
Peaknuu nonHoro
obmena. I'maponus
coleit

coseit. [TpoBenenue
AKCIIEpUMEHTA —
Peaxmum nonHoro
obMeHa. —
Pacno3nasanue
pacTBOPOB COJIEH C
IIOMOIIILIO
WHJUKATOpa. —
Pacno3naBanue
HEOPTaHUYECKUX
BEIIECTB C ITOMOIIBIO
KauyeCTBEHHBIX
peakuii Ha MOHbI. —
Pemenue
AKCTIEPUMEHTAIBHBIX
3a/1a4 II0 TEME.
Pemenne
KaueCTBEHHBIX 3a/1a4
Y pacu€THBIX 3a7a4
Pa3IMYHBIX TUIIOB U
YPOBHEM CII0OKHOCTH,
B TOM YHCIIE
OJMMIINAJTHBIX,, 1O
TeMe
«DNEKTPOIUTHIECKAS
JTMCCOITHAITHS.
XuMHUecKue
peakiuu B
pacTBopax»




Hrtoro

Paznen 2. HeMeTaJJIBI M X COeAUHEHHUS

2.1

2.2

OO011ast XapakTepUCTHKA XUMHUUYECKUX
anemeHnToB VIIA-rpynmsl. ["anorenst

OO11ast XapakTepUCTHKA XUMHYECKUX
anemeHToB VIA-rpynnsl. Cepa u eé
COEIIMHEHUS

OOmas
XapaKTEePUCTHKA
HEMETAIIIOB.
T'amorensl. Xiop u
€ro BaKHCHIIIHE
COCIMHEHUS

O06mas
XapaKTepUCTHKA
XUMHAYECKUX
aneMeHTOB VIA-
rpynnsl. Cepa u eé

IIpoBencHue
AKCIIEPUMEHTA —
O3HaKOMIJICHHE C
obpasmamu
MPUPOAHBIX
XJIOpUJIOB
(ra’oreHus1oB). —
H3ydeHue cBOWCTB
COJISTHOM KUCJIOTBI. —
KauecTBenHnbIe
peakIuu Ha XJIOPUI-,
OpOMH/I- M KOTU/T-
noHbl. — [loyuenue
COJISTHOM KHMCJIOTBHI,
U3ydeHue ec
CBOICTB. Pemenue
Ka4eCTBEHHBIX 3a/1a4
Y pacy€THBIX 3a1a4
BBICOKOI'0 YPOBHS
CITIOHOCTH U
OJIMMITUATHBIX, TIO
Teme «[ ajJoreHn»

IIpoBenenue
SKCHEPUMEHTA —
N3yuenune
XUMHUYECKUX CBOMCTB
paz0aBieHHON




BaKHEUIIINE
COCTUHEHUSI

CEPHOU KUCIIOTHI. —
IIpoBenenue
KAueCTBEHHBIX
peakuuii Ha
cynbdua-, cyrbpur-
U Ccylb(haT-uOHBI
Pemenue
KaueCTBEHHBIX 3a]1a4
Y pacy€THBIX 3a1a4
pa3JIMYHBIX TUIIOB U
YPOBHEM CII0)KHOCTH,
B TOM YHCJIE
OJINMITHA/IHBIX 110
teme «Cepa u eé
COCTMHECHUS
NuauBunyanbHbIe
WJIU TPYTIIIOBBIE
MIPOEKTHI 110 TEME
«Cepau ee
COEIMHEHUS»

2.3

OO11ast XapakTepUCTHKA XUMHYECKUX
aneMeHTOB VA-Tpymibl. A30T,
docdop u Ux coeTMHEHHS

O6mas
XapaKTEePUCTHKA
anemeHToB VA-
rpynnsl. A30T U €ro
BaXKHEHIINE
COEIMHEHMUSI.
®docdop u ero
COCTMHCHUS

[IpoBenenue
SKCTIIEPUMEHTA —
N3yuenne
XUMUYECKUX CBOMCTB
COJIE aMMOHHS. —
KauectBennas
peakius Ha MOH
amMmoHus u ocdar-
uoH. — [lonyuenne
aMMHaKa ¥ H3y4eHHE




2.4

OO0m1as XxapakTepuCTUKa XUMHUECKUX
aneMeHTOB |VA-Tpynmnel. Yriepon u
KPEeMHHUH, UX COCTUHEHHS

OOmas
XapaKTePUCTUKA
aneMmeHToB |VA-
IPYIIBL. YTIEpOa U
€ro BaKHEHIIIHe
COCIUHECHHUS.
Kpemuuii u ero
Ba)XKHEHUIITHE
COCIMHEHUS

€ro CBOMCTB. —
H3ydeHue cBOMCTB
A30THOM KHCJIOTBHI.
Pewenne
KAueCTBEHHBIX 33]1a4
Y pacU€THBIX 3a7a4
BBICOKOI'O YPOBHS
CJI0HOCTH U
OJINMITHA/IHBIX 110
TeMe «A30T ero
COEIMHEHUS»
WunuBuayanbHbie
WJIU TPYIIOBbIE
IIPOEKTHI 110 TEME
«A30T, hocdop u ux
COETMHEHUS»

IIpoBencHue
SKCIEPUMEHTA —
Ancopbuus
PacTBOPEHHBIX
BEIIECTB
AKTUBUPOBAHHBIM
yriem. — [lonydyeHnue,
cobupanue,
pacro3HaBaHue 1
W3yYEHHE CBOMCTB
YIJIIEKUCIIOTo Ta3a. —
B3aumublie
TpeBpaIieHus
KapOOHATOB U




THJIPOKapOOHATOB. —
KauectBenHsble
peakiuu Ha
KapOoOHaT- U
CUJIMKAT-UOHBIL. —
[Tonyuenue oxcuaa
yraepona(lV) u
U3Yy4YEHUE ero
CBOMCTB. — Pemienue
AKCTIEPUMEHTAIBHBIX
3a/1a4 10 TeMe
«Baxnenmmue
HEMETaJUIbl U UX
COCIMHEHUS».
Pemenue
KaueCTBEHHBIX 3a]1a4
Y pacy€THBIX 3a1a4
pa3IUYHBIX THUIIOB U
YPOBHEM CII0OKHOCTH,
B TOM YHCJIIE
OJINMITHA/IHBIX, 110
TeMe «YTIepoa u
KPEMHHU U UX

COCMHEHUS
Hroro 13
Paszpnen 3. Metauuibl U MX COEAMHEHHS
Ob6mas [IpoBenenue
3.1 OO6u1me cBoiicTBa METAIIOB 2 XapaKTepUCTHKA JKCIIEPUMEHTA —
XAMUYECKHUX B3anmopenicreue




9JICMEHTOB —
METAJIJIOB Ha
OCHOBAHHH UX
MOJIOKEHHUS B
[Tepuonuueckoi
CHCTEME
XAMHYECKHAX
anemenToB J[.1.
MenpaeneeBa u
CTPOEHHUS aTOMOB.
OO0111e XUMHYECKHE
CBOICTBa METAIOB
Koppo3sus meramos.
Cr1aBel METAJIOB.
OO0mue crocoObl
TTOJTY9CHUS
METAJIJIOB.
DNeKTpoIHn3

METAaJJIOB C BOJOM, C
pacTBopamu coJiel u
KucnoT. Penrenne
KayeCTBEHHBIX 3a/1a4
U pacuéTHBIX 3a7a4
pa3JIMYHBIX TUIIOB U
YPOBHEM CIIOKHOCTH,
B TOM YHCIIC
OJIMMITHAIHBIX, I10
TeMe «O01Ine
CBOICTBA METAJIIOB.
NunuBuayanbHbie
WM TPYIIOBBIE
MIPOEKTHI 110 TEME
«CBoiicTBa METAJIJIOB
U UX TIPUMECHECHHEY

3.2

Baxneiinme MeTammibl U UX
COEeIMHEHUS

Mertannsl A-Tpymi.
[llenounbie METAIIBI
M UX BaKHEHIITHE
COCIUHCHHS.
Illenoyno3eMenbHBIC
METaJIJIbl, MATHUHI U
UX BaXKHEHIIE
COCIUHECHHUS.
ANTIOMUHMI U ero
BayKHEHIITIIE
COCITUHCHHUS.
Meramns! b-rpymim.

IIpoBencHue
JKCIIEPUMEHTA —
OxkpamuBaHue
IUIAMEHHU COJISIMU
METaJIJIOB. —
Bzaumoneiicteue
TUAPOKCHUIOB HATPUS
Y KaJIbLIUSI C OKCHJIOM
yraepoaa (V) u
KHCIIOTAMHU. —
HUccnenosanune
CBOMCTB KapOOHATOB




Menp u cepebpo u
HX BaKHEHIIIHE
coeauHeHus. [{luHk u
€ro BayKHEHIIIIE
COEIMHEHMUS.
Kemne3o u ero
BaXHEHIITHE
COCIMHCHMUS

U TUAPOKapOOHATOB
KaJIbIHS, JKECTKOM
BOJBI. —
HUccnenosanue
aM(dOoTepHBIX
CBOICTB
TUAPOKCHJIOB
aJIFOMMHUS ¥ ITUHKA.
— N3yuenue
MIPOIIECCOB
MOJTYYeHUS
TUJIPOKCHUJIOB
JKenesa, ux
XHUMHYECKHUX
CBOMCTB. —
JKEcTKOCTh BOJBI U
METOBI €€
YCTpaHEHHUS. —
Pemienne
SKCHEPUMEHTAIBHBIX
3aJa4 10 TeMe
«Baxneiimniue
METaJUIbl U UX
COCIMHEHUSY. —
KauecTtBeHHBIE
peaKIu Ha HOHBI
MarHusl, KaJIbIIHs,
aJIOMHMHUS, IITHKA,
xenesza(2+),
x)ene3a(3+),




meau(2+),
cepebpa(+1).
Pemenne
KauyeCTBEHHBIX 3a71a4
Y pacy€THBIX 3aJ1a4
pa3JIMYHBIX TUIIOB U
YPOBHEM CIIOKHOCTH,
B TOM YHCIIC
OJIMMIIAJTHBIX,, 1O
TeMe «MeTajutbl ¥ UX
COCTUHEHHUS
WunuBuayanbHbie
WJIU TPYIIOBbIE
MIPOEKTHI [0 TEME
«Baxxnenmne
METaJUIbl M UX

COCTUHEHUS)
Hroro
Paznen 4. Xumus u okpy:kaiomnias cpeaa
BemecTBa 1 MaTepuansl B )KU3HU
4.1 yenoBeka. OCHOBBI 3KOJIOTMUECKOU
IPaMOTHOCTH
Hroro
Pazgen 5. O0001eHue 3HAHUI
. Beinonnenue
[ToBTOpeHUe u 06001IeHNE 3HAHU T [ToBTOpEeHUE U
. JKCIIEPUMEHTA —
5.1 OCHOBHBIX pa3zenoB KypcoB 8—9 000011IeHIEe 3HAHHIH,
Pemenue
KJIACCOB MOJIYYE€HHBIX TIPH

OKCIICPUMCHTAJIbHBIX




H3Y4YEHUU Kypca
XxuMuu 89 Kjaccos

3a/1a4 110 TeMe
«MeTamisl,
HEMETAJUIBI U UX
COCIMHEHUS»
Pemenue
KaueCTBEHHbIX 3a/1a4
Y pacy€THBIX 3a7a4
Pa3IUYHbIX TUIIOB U
YPOBHEM CII0)KHOCTH,
B TOM YHCJIE
OJIMMITNAHBIX, 110
W3Y4YEHHBIM TEMaM

Hroro

OBILIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME
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HOYPOYHOE INIVIAHUPOBAHUE

Ne ni/n

Tema ypoka

[IpakTukym. [lepuoandeckas cucrema
xamMuueckux anmemeHToB .M. Meneneena.
Crtpoenue BemiecTBa. XUMHUYECKAs CBSI3b

HpaKTI/IKYM. OCHOBHBIE KJIaCChI
HCOPIraHUYCCKUX COCI[PIHCHPIﬁ

KoanyecTBo 4acos

Bcero

KonTpoabHbie
padoTshI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpakTuKym. D1€eMEHTbl XUMHUUECKON
TepMoJuHaMUKU. 3akoH ['ecca

IIpakTukym. CKOpOCTb XUMHUYECKON PEAKIINH.
@akTOpBI, BAUAIOIINAE HA CKOPOCTh XUMHYECKOU
peakuuu. [IoHATHE O XMMHUYECKOM paBHOBECHH,
npuHuun Jle Hlatense

[TpakTukym. OKHCAUTEIBHO-
BOCCTAaHOBUTENIbHBIE PEAKIINH

[IpakTuKym. DIEeKTpOIUTHYECKAS
aucconuanus. XUMUUECKHE PEAKIUY B
pactBopax. CuibHbIE U CllaOble ANMEKTPOIHUTHI.
Crenenp aucconyanyy, KOHCTaHTa
nucconuanuu. IoHHOE Ipon3BeIeHUE BOIBI.
Bonopoansiit nokazarenb

[IpakTukym. Peakiinu HOHHOTO OOMEHa.
I'mpponus conen




IIpaxtuxym. Pemenue 3angad o teme

8 «QJIEKTPOJIUTUYECKAS TUCCOLIMALINS.
XUMUYECKUE PEAKLIUU B PACTBOPAX)»

9 [TpakTukym. O01mas XxapakTeprucTuKa
HeMeTaJlIoB. ['amorensl

10 [IpakTukym. XJ0p 1 €ro BaKHEUIIe
COCUHECHUS

1 [TpakTukym. O061mas XxapakTepucTuka
XUMHUYECKHX 37IeMeHTOB VIA-Tpymbl

12 [IpakTukym. Cepa u e€ BakHeiue
COEIUHEHUS

13 IIpakTukym. Pemenue 3amad no ypaBHEeHUsAM
XUMHUYECKHUX PEaKIUH

14 [TpakTukym. O01mas XxapakTeprucTuKa
ieMeHToB VA-rpymnibl. A30T U €ro cBoicTBa

15 [IpaxkTukym. Baxneinmmue coequHeHns a3ora

16 IIpaxtukym. Pemenre pacy€THeIX 3a1a4 110
TeMe «A30T U €r0 Ba)KHENUIINE COETUHEHUS»

17 [IpakTukym. @ocdop u ero BaxHeimume
COETUHEHUS

18 OOmast xapakTepucTHka 31eMeHToB IVA-
IPYIIIBL. YTJIEPOJ U €r0 CBOMCTBA

19 [IpaxTukym. Baxnenmme coequHeHNs
yriepona

20 [IpakTukym. KpemHuuii u ero coenvHenus

21 IIpaxtukym. Pemenre pacy€THeIX 3a1a4 110

YPaBHCHHUAM XUMHUYCCKUX peaKuHﬁ




22

23

OO01mmas XxapakTepuCcCTHKa XUMUIECKUX
9JIEMEHTOB — METAJIJIOB Ha OCHOBAHUU HX
nojoxxeHnus B [lepuoanyeckon cucreme
xuMudeckux diementoB .M. MenaeneeBa u
cTpoeHus aToMOB. O0IIHe XUMHIECKUE
CBOICTBa METAJIJIOB

KOppOSI/IH MeTauioB. CIuiaBel METaJIOB.

OO6mume crmocoOb! MOTYYSHUST METaJLIOB.
DnekTponus

24

[IpakTukym. lllenouHpie METAIBI U X
BOKHEUIINE COCMHECHUS

25

26

[IpakTuxym. IllenouHO3eMeENbHBIE METAILIBL,
Marduy U UX BaXHEHUIIINE COCIUHCHUS

[IpakTukym. AJIFOMUHUN U €r0 Ba)KHEUILINE
COEIMHEHUS

27

OO0mas xapakTepucThKa MeTauioB b-rpymi.
[IpakTuxkym. Mensb, cepedpo, LIUHK U UX
BaKHEHIINE COCTUHEHUS

28

29

30

[Ipaxtukym. JKene3o u ero BaxxHeumme
COCIMHEHMS

Baxwneiiue BemniecTsa u MaTcpuraJlbl, obactu

HUX IPUMCHCHHA. Hosrie MaTCepHraJibl U
TCXHOJIOT'HH. HpI/IHLII/IHBI «3EICHON XUMHM)»

XUMHUA U 310pPOBBE. OKOJIOTUYECKHE HpO6HCMBI,

CBA3aHHLIC C COCANMHCHUSAMU YTJICPOa, a30Ta,
CCPBI, TAKCIIbIX MCTAJIJIOB




31

[TpakTukym. O6001IEHIE N3YYEHHOTO.
Pemenne kauecTBEHHBIX M KOJIMYECTBEHHBIX
3a7ad4 1o U3y4eHHBIM TeMaM

32

[TpakTukym. O6001IEHIE H3YYEHHOTO.
Pemenune kaueCcTBEHHBIX M KOJIWMYSCTBEHHBIX
3aaa4 110 U3YYCHHBIM TCMaM

33

34

[Tpaktukym. O600IIEHHE H3YUSHHOTO.
Pemrenne kaueCTBEHHBIX M KOJIMYECTBEHHBIX
3a7a4 10 U3yYSHHBIM TeMaM

[IpakTukym. O6001IeHIE H3YYEHHOTO.
Pemenne kauecTBEHHBIX M KOJIMYECTBEHHBIX
3a7a4 1o U3y4eHHBIM TeMaM

OBILIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME
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