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HNOACHUTEJIBHAS 3AIIUCKA

[IporpaMMa 1Mo XMMUM Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHHs COCTaBI€HA Ha OCHOBE
TpeOOBaHUH K pe3yibTaTaM OCBOEHHUSI OCHOBHOHM 00pa30BaTeIbHOW MPOTrPaMMBI OCHOBHOTO OOIIEro
oOpaszoBanms, mnpenacraBieHHbix B ®I'OC OO0, a Takke Ha OCHOBe (eaepaabHON padoueit
MPOrpaMMbl BOCIIUTAHUS M C Y4ETOM KOHIICTIMH MpErnojaBaHus Y4eOHOTO mpeamera «XHUMHs» B
oOpa3oBarenbHbIX opranu3anusiax Poccuiickoit deaepanum.

[IporpaMMa mo XMMHH pa3paboTaHa C IENbI0 OKa3aHHWS METOJUYECKOW IMOMOIIM YYHUTEII0 B
co3/1aHuu pabouelt mporpaMMsl MO0 Y4eOHOMY ITPEIMETY.

[TporpaMma mo XumuM Ja€T MPEACTABICHUE O IEIIsAX, 00Imel cTpaTerud o0ydeHus, BOCIIUTAHUS U
pa3BUTHA OOYYAIOIIMUXCS CPEACTBAMHU y4eOHOIO IMpeAMETa, YCTaHABIMBAET 0053aTeIbHOE MPEIMETHOE
coJiepKaHue, MpeaycMaTpUBaeT paclpeesieHHe ero Mo KjiaccaMm U CTPYKTYpUPOBAaHHE IO paszjesiaM U
TeMaM IMpOorpaMMbl MO XHMHH, OIpPEAENseT KOJWYECTBEHHbIE U KAYECTBEHHBIC XapaKTEPUCTUKH
CoJiepKaHusl, PEKOMEHAYEMYIO IOCJIEA0BATEIbHOCTh M3YYEHUS XUMHUU C YUETOM MEXKIPEIMETHBIX M
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOro IMpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00ydJarolmmxcs,
onpeensieT BO3MOXKHOCTH TMpeAMeTa JUIsl pean3aluy TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTenpHOM TporpaMmbl Ha  ypOBHE OCHOBHOTO  o0Omiero oOpa3oBaHus, a  TaKxke
TpeOOBaHUH K pe3ylbTaTaM OOYYCHHS XUMUHU Ha YPOBHE IIeNIel M3ydeHUs MPEMETa U OCHOBHBIX BUJIOB
y4eOHO-TI03HABATEILHOM 1eATEIHbHOCTH 00y4YaIOUIerocs 0 OCBOSHUIO y4eOHOT0 COIepKaHMsl.

3HaHHE XUMHUHU CIY)KHT OCHOBOW JUIsi (DOPMHUPOBAHHS MHPOBO33PEHHS OOYYaIOMIErocs, €ro
MPEJICTABICHU O MaTepUalIbHOM EIUHCTBE MHpa, BAXHYIO pPOJIb UTpaAlOT (QopMHUpyeMmble XUMHEH
MPEACTABICHUS O B3aMMOIPEBPAICHUAX DHEPIrUU M 00 DBOJIOIMH BEIIECTB B MPUPOAC, O MYTAX
pelieHrs I00aNbHBIX MpOoOJIeM YCTOMYMBOIO  Pa3BUTHA  YEJIOBEYECTBA — CBIPBEBOIA,
JHEPreTHYECKOH, MHUIICBON U 3KOJOTHIECKON OE30MacHOCTH, TPOOJIeM 3IPaBOOXPaHEHUSI.

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMWS»

3HaHHEe XUMHH CIY>KUT OCHOBOM i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIErocs, €ro
NPEJCTaBICHUNA O MaTepHajbHOM EIWHCTBE MHpPa, BAXKHYIO POJb HUrparOT (GopMHUpYEMBble XHMHUEH
MPEJCTAaBICHNS O B3aUMOIPEBPALLICHUSX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B PUPOAE, O MYTAX PEIICHHS
TJI00ATBHBIX TTPOOJIEM YCTOMYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETHUUECKOM, MUIEBON U
HKOJIOTHYECKOM 6€30MacHOCTH, MPOOIeM 3/IpaBOOXPAHEHHS.

[Ipy u3ydyeHUHM XUMHUHM TPOUCXOAUT (OPMUPOBAHME 3HAHUM OCHOB XMMHMUYECKON HAyKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHHUS, MPAKTHUYECKOW JEATENbHOCTH 4YEJIOBEKa M KaK OJHOr0 W3
KOMITOHEHTOB MHUPOBOM KyJIbTYpbl. 3ajaya y4eOHOro mpeaMeTa COCTOMT B (POPMHPOBAHUH CHCTEMBI
XUMUYECKMX 3HAaHUH — BaXKHEMIIMX (PAaKTOB, MOHATUH, 3aKOHOB M TEOPETHUECKUX MOJOXKEHUH,
JOCTYNHBIX 0000IIEHNI MHUPOBO33PEHUECKOTO XapakTepa, s3blka HAayKd, B MPUOOIIEHHH K HayYHBIM
METOAAaM IO3HAHUS NPU HM3YYEHUHU BEIIECTB U XUMHUECKUX peakiuil, B (OPMUPOBAHUU U PA3BUTHH
[I03HABATEJIbHBIX YMEHUN M UX NPUMEHEHUHU B y4yeOHO-TIO3HABATEJIIbHOM U y4eOHO-HMCCIIEe10BaTEIbCKOM
JesTeIbHOCTH, OCBOCHUH MPaBUII O€30IIaCHOr0 00pallleHus C BEIIeCTBAMH B TOBCETHEBHOM JKU3HU.

HEJIN U 3AJAYN U3YYEHUA YYEBHOI'O TIPEIMETA «XUMMUS»

[Ipy u3ydyeHUHM XUMHUHM TPOUCXOAUT (OPMHUPOBAHUE 3HAHUNW OCHOB XHMHYECKONW HAyKH Kak
00JIaCTH COBPEMEHHOT'0 E€CTECTBO3HAHHUS, MPAKTHUYECKOW JEATENbHOCTH YeJIOBEKa M KaK OJHOr0 W3
KOMITOHEHTOB MHUPOBOH KyJbTyphl. 3aga4ya y4yeOHOro mpeaMera COCTOUT B (POPMHPOBAHUHM CHCTEMBI
XUMHUYECKHX 3HAaHUM — BaXHEHIINX (AKTOB, TOHATHHA, 3aKOHOB M TEOPETUYECKUX IOJIOKEHHH,
JOCTYMHBIX 0000IIEHNI MHUPOBO33PEHUECKOI0 XapakTepa, si3blka HayKd, B MPHOOMIEHMH K HAyYHBIM
METOAaM IO3HAHUS NPU HM3YYEHUHU BEIIECTB U XUMHUECKUX peakiuil, B (OPMUPOBAHUU U PA3BUTHH
MO3HABATENIbHBIX YMEHUN M MX MPHUMEHEHUHU B Y4eOHO-IIO3HABATEJIbHON U y4eOHO-HMCCIIE10BaTEIbCKOM
JesTeIbHOCTH, OCBOCHUH MPABUII O€30IIaCHOr0 00OpallleHus ¢ BEIIECTBAMH B TOBCETHEBHOM JKU3HU.

[Ipn u3ydeHNr XMMHHM Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUsl Ba)KHOE 3HAUEHHE NPUOOpeH
TaKHe WeJH, KaK:



- (QopMmupoBaHHME HMHTEIJICKTYalIbHO K Pa3BUTOM  JUYHOCTH, TOTOBOW  camMo0Opa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEJIBHOMY TMPUHATHIO PELICHUH, CHOCOOHON amanTHpOBaThCS K OBICTPO
MEHSIFOIIUMCS YCIIOBHSIM KHU3HH;

- HAaNpaBJICHHOCTh OOyUEHHUs Ha CUCTEMAaTUYECKOe MPUOOILIEHHE O0YYarolMXCsi K CaMOCTOSITEIbHOM
MO3HABATEIBHON AEATEIbHOCTH, HAYyYHBIM METOJIaM MO3HaHUSA, (OPMUPYIOLUIMM MOTHUBAIMIO U PAa3BUTHE
CIOCOOHOCTEH K XUMUU;

- oOecreyeHne YCIOBHM, CHOCOOCTBYIONIMX MPUOOPETECHUIO OOYYAIOIIMMHUCS OIBITa Pa3HOOOpa3sHON
NeSITeNIbHOCTH, TTO3HAHUSI U CAaMOIIO3HAHHUS, KIIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIIH), HMEIOLIUX
YHHUBEPCAJIbHOE 3HAUYEHUE [T PA3INYHBIX BUIOB JIEATEIBHOCTH;

- (hopmupoBanue oOuiei GyHKIIMOHATBEHON U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM YHCJIe YMEHHM
OOBSICHATh M OLICHUBATH SIBJICHUS OKPYXKAIOIIEr0 MHpA, UCIOJIb3Yys 3HAHHUS W OIBIT, MOJYyYECHHBIE MPH
U3YYCHUH XHMUHU, MPUMEHSATh HMX IPU PEHICHUH NpoOJieM B IOBCEAHEBHOM JKM3HM U TPYIOBOU
JeSTeIbHOCTH;

- (hopmupoBaHHe y 00YYarOIIUXCS TYMAHUCTUYECKUX OTHOUICHWH, MTOHUMAHUSl [IEHHOCTH XUMHUYECKHUX
3HAHUU U1 BBIPAOOTKHU IKOJIOTUYECKH 1I€JIECO00Pa3HOro MOBEACHUS B ObITY U TPYAOBOM 1€ATEIBHOCTH B
LEJSIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYXKAIOLIEH MPUPOTHON CPEeIbl;

- pa3BUTHE MOTHBAIMU K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO MU CaMOBOCIUTAHUIO Ha OCHOBE
YCBOGHHUS OOIIEYETIOBEUYEeCKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY mpodmis u
HAIPaBJICHHOCTH JaJIbHEHIIET0 O0yYCHHUS.

MECTO YYEBHOI'O ITIPEIMETA «XUMMSI» B YYEBHOM IIJIAHE HIKOJIbBI

B cootBerctBun ¢ ®I'OC OOO yueOHbIM mpenmer «XUMHs) SBISETCS 00sS3aTeIbHBIM TS
n3yueHus. OOIee Yrciio 4acoB, OTBEICHHBIX HAa M3y4eHUE XUMHH, cOCTaBisieT 68 dacoB B 8-9 kimacce (2
yaca B HEJCIIO).

JJEKTPOHHBIE (IU®POBBIE) OBPA3OBATEJIBHBIE PECYPCBI, nonyueHHble K
HCIIOJIB30OBAHUIO IIPpU pCaiu3allui HUMCIOINHUX TOCYAAPCTBCHHYIO AKKpEAUTALUIO O6p8,30BaTeJII>HI)IX
InporpaMmm Ha4daJIbHOTO 06]1.[61"0, OCHOBHOTI'O 06].[.[61"0, CpCaHCro O6IJ.ICFO O6pa30BaHI/I$I IIpUKa3oOM
Munnpocsemmenus ot 23.07.2025 Ne 551:
bubnroreka I{OK https://urok.apkpro.ru/

COJEPKXAHUE YYEBHOI'O ITIPEJIMETA

8 KJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUM B KU3HM YeJOBEKa. XMMHS B CHUCTEME HayK. Tena W BEHlecTBa.
@du3nueckre CBOMCTBA BelIECTB. ArperaTHoe cocTosiHHME BemiecTB. [loHsATHE O MeTogax MO3HaHUs B
xuMun. Yuctele BemniecTBa U cmecu. CriocoObl pa3esieHus CMeceil.

ATOMBI U MOJIEKYNbl. XUMHUYECKUE 3J€MEHTbl. CUMBOJIBI XUMHUYECKUX 3JeMeHTOB. [IpocTeie u
CJIO)KHBIE BEMIECTBA. ATOMHO-MOJICKYJIIPHOE yUCHHUE.

Xumudeckass ¢opMyna. BaneHTHOCTP aTOMOB XHMHUYECKHX OJJIEMEHTOB. 3aKOH TIOCTOSHCTBA
coctaBa BemecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCHTENbHAs MOJEKYJsIpHas Macca. MaccoBas
JIOJISI XUMHUYECKOI0 JICMEHTa B COCAUHCHUH.

KomnuectBo BemectBa. Moisb. MossspHas macca. B3anMoOCBs3b KOJWYECTBa, MAacChl M YHCIA
CTPYKTYPHBIX €IMHHUII BelecTBa. Pacy€Trl mo hopMyliaMm XMMHUYECKUX COCTUHEHHIA.

dusnueckue U XUMUYECKUE SBIICHUSA. XUMUYECKas peakiuusi U e€ MpuU3HaKU. 3aKOH COXPaHCHHS
Macchl BENIeCTB. XUMHYECKHe ypaBHeHusa. Kiaccudukamuss XUMUYECKHX peakiuil (COeAMHEHHUS,
pasoKeHus, 3aMeleHns, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUUYECKOHW MOCYI0H, MMpaBUiiaMy padOTHI B JIAOOPATOPUH U MMPUEMaMH OOpAIICHHS
c JnabopaTopHbIM OOOpyJOBaHHMEM, H3yuYe€HHE U OmucaHue (UINYECKUX CBOHCTB 0OpasIoB

4


https://1zavuch.ru/#/document/99/351615206/
https://1zavuch.ru/#/document/99/351615206/
https://urok.apkpro.ru/

HEOPTaHMYECKUX BEIIECTB, HaOMoJeHue (u3nueckux (TUTaBIIEHWE BOCKA, TasHUE IbJa, PAacCTUPAHHE
caxapa B CTyIIKe, KUIIEHHUE U KOH/ICHCAIUs BOJIbI) U XUMUYECKUX (TOpEeHUE CBEYU, TPOKATMBAHUE METHOMN
MPOBOJIOKH, B3aUMOJCIHCTBHE Meja C KHUCIOTOW) SBJICHUM, HAOJIOJEHHE M OINHUCAHUE TPU3HAKOB
MIPOTEKAaHUS XUMUYECKUX PEaKIHil (pa3ioskeHre caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE JKejIe3a C PAaCTBOPOM COJIU
meau (II), uzyuenue crocoOOB pazjieieHus] CMECei: ¢ MOMOIIBI0 MarHuTa, (GUILTPOBAHUE, BhITAPUBAHHE,
IUCTWUISAIMS, XpoMaTtorpadusi, IpOBEIEHUE OUYUCTKH IOBAPEHHOM COJM, HAONIONEHHE U ONHCaHUEe
pe3yiabTaTOB MPOBEIEHUS ONBITA, WJUIFOCTPUPYIOLIEIO 3aKOH COXPAHEHWsS MAaccChl, CO3JaHUE MOjeel
MOJIEKYJI (IIapOCTEPIKHEBBIX).

Basxueiinue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — aneMeHT u npocToe BeriecTBo. Haxoxaenue
KHCIIOpOJia B MpUpoJe, GU3NYECKUE U XUMHUECKHUe CBOMCTBA (peakuuu ropenusi). Oxcuasl. [Ipumenenue
kuciopoaa. CrocoObl TOMy4eHHUs KHUCIOpOoAa B JAOOpaTOPHUH M IMPOMBINUIEHHOCTH. KpyroBopoT
Kucnopoa B mpupojie. O30H — aJIoTpoIiHas MoIu(pUKaIMs KUCIOPO/a.

TermnoBoit  3ddexr XumMHUECKOW  peakiuH, TEPMOXHMHYECKHE YpPaBHEHHUS, JK30- W
SHIOTEPMUYECKHE peaklUMH. TOIUIMBO: yroiab M METaH. 3arpsi3HEHUE BO3/]yXa, YCUJIEHHE NMAapHUKOBOIO
a¢dekra, pa3pylieHre 030HOBOTO CIIOS.

Bogopon — snemeHT u mpocToe BemiecTBO. HaxoxkneHue Bojopoja B mpupoje, husnueckue u
XMMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOOBI nonydeHust. Kucinotsl u conu.

Mounsipabiii 00bEM ra3oB. PacuéTel 10 XUMUYECKUM ypaBHEHUSIM.

dusnyeckue cBorcTBa BOJbl. Bona kak pactBoputenb. PactBopbl. HackllieHHbIE M HEHACHIIEHHBIE
pactBopbl. PacTBOpMMOCTH BewiecTB B BoJe. MaccoBasi J0Jisi BelIeCTBa B pacTBOpe. XUMHUYECKUE
cBoiicTBa BoJbl. OcHoBaHUS. Poib pacTBOpOB B MpupoJe M B KU3HU 4yeioBeka. KpyroBopor Bojbl B
pupoje. 3arpsi3HeHHE MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOAHBIX BOJ.

Knaccupukanuss  Heopranmyeckmx — coeamuHeHwit.  Oxcuapl.  Knaccudukammss — OKcHIOB:
coneoOpa3ymomre (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U HeconeoOpasyroume. Homenkiarypa
okcu0B. Du3nyecKue U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHne okCuaoB.

OcHoBanus. Knaccudukanus ocHOBaHMIA: METOYN U HEPACTBOPUMBbIE OCHOBaHUA. HomeHKmaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne oCHOBaHUH.

Kucnotel. Knaccudukanus xkucnot. Homenknarypa xkuciot. @uzndyeckue U XUMHUYECKHE CBOMCTBA
kucnot. Psan aktuBHoctn metaiuioB H. H. bekerosa. Ilomyyenue Kucior.

Comu. Homenknatypa coseil. @u3nueckre 1 XuMu4yeckue cBorcTBa coseil. [lomydenue coneil.

I'enernueckas cBSA3b MEXKAY KJacCaMHM HEOPTraHUUYECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OIpe/IeJICHUE COJIEpKaHusl KHUCIOpoJa B BO3JyXe, IOJlyueHue, coOupaHue,
pacro3HaBaHMe M U3y4CHHE CBOMCTB KHMCIOPOAA, HAONI0IEeHHE B3aUMOJICHCTBUS BEIIECTB C KMCIOPOAOM
U yCJIOBMSI BOSHUKHOBEHMSI U MIPEKpALIEHUs ropeHus (1oxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCHJIOB U
ONHMCaHME HUX CBOMCTB, MOJIlydeHHE, COOMpaHUe, paclio3HaBaHME W U3yYEHHE CBOICTB BOAOPOAA
(ropenue), B3aumojeiicTBue Bojopona ¢ okcugoMm Meau  (II)  (Bo3MoOXkHO — uMcHoOJIb30BaHUE
BUJIEOMaTEpHaJIOB), Ha0II0IeHHEe 00pa310B BEIIECTB KOJIMYECTBOM | MOJIb, MCClIeIOBaHHE OCOOEHHOCTEH
pPacTBOPEHMS BEIIECTB C PA3IMYHOM pPaCTBOPUMOCTBIO, MPUTOTOBIEHHWE PACTBOPOB C OINPEAECIEHHOU
MacCOBOH JT0JIel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METa/UIaMU (HATPUEM H KaJIbI[EM)
(BO3MOYKHO HCIIOJIb30BaHHE BHJIEOMATEpPUANIOB), HCCIEAOBaHHE OOpa3lloB HEOPraHMYECKHUX BEIIECTB
pPa3IMYHBIX KJIACCOB, HAOMIOJEHNE M3MEHEHHUSI OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT W IIEIOYEH,
n3ydeHue B3ammojnencTBusi okcuma meau (II) ¢ pacTBopom cepHON KHCIOTHI, KHCJIOT C MeTaJlJlaMH,
peakiuil HeUTpaiu3aluy, NoJy4eHHe HEPAaCTBOPUMBIX OCHOBAHUI, BRITECHEHHE OJTHOTO METaJlla APYyTUM
13 PacTBOpa COJIM, PEIIEHNE dKCIEPUMEHTAIBHBIX 33]1a4 IO TeMe «BakHelInne Ki1acchl HEOPraHHYECKUX
COCIMHECHUIN.



Ilepuoanyeckuit 3axkoH u Ilepumoamyeckass cucrema xumudeckux »djemenros JI. M.
MenpeneeBa. Crtpoenne aroMoB. XuMH4YecKas CBf3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuun

[lepBple TOMBITKM KiIacCU(PUKAIMN XUMHYECKHX d3JieMeHTOB. [loHsTHe O Trpynmax CXOAHBIX
97€MEHTOB (LIEJOYHBIE U MICJIOYHO3EMEIbHBIE METAJUIbl, TaJOT€Hbl, MHEPTHBIC Ta3bl). IJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(poTepHbIE OKCUIBI U TUAPOKCUIBL.

Ilepnonnueckuit 3akoH. llepuonmueckas cucrema xumuuyeckux annemeHTtoB [[. M. Menneneesa.
Koportkonepuoanast u anuuHonepuoaHas ¢popmel [leprnoaudyeckoid CUCTEMbI XUMUYECKUX 3J€MEHTOB /Jl.
N. Menneneesa. Ilepuoasl u rpynnbsl. @U3HYECKUN CMBICI NOPAJIKOBOIO HOMEPA, HOMEPOB IIEPUOJA U
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX sfep. M3orombl. DnekTpoHbl. CTpOCHHE 3IEKTPOHHBIX
00010ueKk aTtoMoB MepBbIX 20 XuMUYeCKUX 3ieMeHTOB [lepuommdeckoit cuctemsr J[. . MeHneneena.
XapakTepUCTUKa XUMHUYECKOIO 3JIEMEHTa 10 ero mnojoxxkenutro B Ilepmommueckoir cucreme [I. .
Meunneneesna.

3aKOHOMEPHOCTH HW3MEHEHUs paJnyca aTOMOB XHMMHYECKHUX D3JEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U EPUOIAM.

3nauenue Ilepmomnueckoro 3akoHa u llepuogmyeckoil CUCTEMBl XUMHUYECKUX DSJIEMEHTOB JIJIst
pa3BuTHUs Hayku U npaktuku. J{. 1. MenzaeneeB — yu€HbIi ¥ TpaXIaHMH.

Xumnueckasi cBa3b. KoBasieHTHast (MOJsipHAas W HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPHUIIATEIILHOCTH
XUMHUYECKUX 3JIeMEHTOB. MIOHHas CBS3b.

Crenenp oxucneHusi. OKHUCIHTEIBHO--BOCCTAHOBUTENbHBIE peakiuu. [Ipoiiecchl OKHUCIEHUS U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4YeHHe OOpa3lOB BEIIECTB METAUIOB M HEMETAJIOB, B3aHMMOJCHCTBUE THAPOKCUAA IUHKA C
pacTBOpaMH KHCIOT M IIEJI0Yed, MPOBEACHHUE OIBITOB, HILTIOCTPUPYIOMIMX MPUMEPhl OKHUCIUTEIHHO-
BOCCTAaHOBUTENBbHBIX pEaKluil (rOpeHne, peakliuy pa3ioKeHUs], COSTUHEHUS).

Meoswcnpeomemnnie ceasu

Peanuzamus MeXnpeaMETHBIX CBA3EH NMPU M3YYEHUM XUMHHM B 8 KJIacce OCYIIECTBIISIETCS 4epe3
WCIIOJIH30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUHBIX TIOHITHH, TaK U TOHSATHH, SBIISIOIIUXCS CHCTEMHBIMU
JUTSL OTJEBHBIX MTPEAMETOB €CTECTBEHHO--HAYUYHOI'O LIUKIIA.

OO0mme ecTeCTBEHHO--HAYYHBIE TOHSTHS: HAay4YHBIM (haKT, TUIIOTE3a, TEOPHs, 3aKOH, aHaJIM3,
CUHTE3, KIacCHU(UKaIUs, MEePHOJUYHOCTh, HAOIIOJCHHE, SKCIEPUMEHT, MOJEIHpPOBAaHUE, HU3MEPEHHE,
MO/JIETb, SIBJICHUE.

®duznka: MaTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU]I, U30TOMbI, PAAUOAKTUBHOCTD,
MOJIEKYJa, DJIEKTPUYECKUN 3apsi, BEIIEeCTBO, TeI0, O0OBEM, arperaTHoOe€ COCTOSHHUE BELIeCTBa, ras,
(bu3nyecKre BeTMUNHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TNIaHEeThl, 3BE3/1b1, COIHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

l'eorpadusa: atmocdepa, ruapocdepa, MHHEpaIbl, TOPHBIE MOPOJABI, IOJIE3HBIE HCKOMAaeMEbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BemecTtBo 1 XuMHYeCKasi peaknus

Ilepnonnueckuit 3akoH. [lepmogmueckas cucrtema xumudeckux snemeHToB .M. Menpaeneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B W3MEHEHUHM CBOMCTB XMMHUYECKMX DJJIEMEHTOB IEPBBIX TPEX
MEpUOJOB, Kallus, KalblUsl U UX COEAMHEHUH B COOTBETCTBUM C TIIOJIOKEHHEM DJEMEHTOB B
Ileproanueckoii cUCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHue BeliecTBa: BUAbl XUMUYECKOW CBA3H. TUIBI KPUCTAJUIMUECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT THIA KPUCTAININYECKON PEILIETKN U BUAA XUMUYECKOHN CBS3H.

Knaccudukanus u HOMEHKIIaTypa HEOPraHWYECKUX BEIIEeCTB. XMUMHUYECKHE CBONCTBA BEIIECTB,
OTHOCSIIIUXCS K  PA3JIMYHBIM  KJlacCaM  HEOPraHMYECKUX COEJUHEHMM, TEeHEeTH4ecKas CBs3b
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HEOpPraHMYECKUX BEIECTB.

Knaccudpukanus XuMHYECKHX peaxuui o pa3UYHBIM Ipu3HaKaM (IO 4HUCIy U
COCTaBy YYacCTBYIOLIMX B PpEAKIUH BEIIECTB, MO TEIIOBOMY 3((}eKTy, M0 HU3MEHEHHIO CTeleHel
OKHMCIICHMS XMMHYECKHUX JJIEMEHTOB, [0 O00paTMMOCTH, MO YYacTHUIO Karaiu3aropa). DK30- U
SHAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHHUS.

[TonsTHE O cCKOpOCTH XUMHUYECKOH peakuuu. [ToHsTHe 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusx. IIoHATHE 0 TOMOreHHBIX U reTeporeHHblx peakuusx. Ilonstue o xaranusze. Ilonsrue o
XMMHUYECKOM paBHOBecUU. PaKTOpbl, BIUAIOIINE HA CKOPOCTh XUMHUYECKOW pEakUUu U IOJI0KEHUE
XMMHUYECKOTO PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ pEaKUUM,  JJEKTPOHHBIM  OalaHC  OKHUCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakunu. CocTaBieHUE YpaBHEHUN OKHCIUTEIBHO- BOCCTAHOBUTEIbHBIX PEaKLUi C
HCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOIr0 OanaHca.

Teopust NEKTPONIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHl U HEANEKTPOIUThl. KaTHOHBI, aHHOHBI.
MexaHu3M AUCCOLMALMM BELIECTB C PA3JIMYHBIMM BHJIAMH XUMHUYECKOW cBA3HM. CTeneHb IUCCOLMALINU.
CuiibHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

Peakium MoOHHOrOo oOMeHa. YCJIOBUS NPOTEKAHUS pPEaKUUid HMOHHOrO OOMEHa, IOJHblE W
COKpalI€HHbIE HOHHBIE YypaBHEHHMs peakuuil. CBoicTBa KHUCIIOT, OCHOBaHMM M cOJE€d B CBETE
IpEJCTaBICHUNA 00 3IIEKTPOIIMTUUECKOM nucconuannu. KauecTBeHHble peakuuu Ha HOHBL. [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuu dKCnepumenm:

03HAKOMJIEHHE C MOJEJIIMU KPUCTAINIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U
HeMeTaluioB (rpaduTa M anMasa), CJIOXKHBIX BELIECTB (XJOpHIA HATpHs), MCCIeIOBaHUE 3aBUCUMOCTH
CKOPOCTHM  XMMHYECKOW peakmuu OT  BO3JCHCTBHS  PAa3IUYHBIX  (PAKTOPOB,  HCCIIEOBAHUE
3JIEKTPOIIPOBOJITHOCTH PAcTBOPOB BEIIECTB, Ipoliecca JTUCCOLMALMM KHUCIOT, LIeoYel M coieit
(BO3MOYKHO HCIIOJIb30BAaHME BHJIEO MAaTEpUANIOB), MPOBEACHHUE OIBITOB, WIIOCTPUPYIOLUIUX MPU3HAKU
IpOTeKaHMUs peakluil MOHHOro obMeHa (oOpa3oBaHME OCa/iKa, BbIAEIEHHME Traza, oOpa3oBaHUE BOJIbI),
OIIBITOB, WJUTFOCTPUPYIOLIUX NMPUMEPHI OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIX peakluil (TOpeHue, peakiuu
pas3joKEeHUs, COEAVHEHMs), PACIO3HABaHWE HEOPIaHWYECKUX BEIIECTB C MOMOUIbIO KAUECTBEHHBIX
peaxkiuii Ha HOHBI, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1au.

HemeTtanibl 1 MX coeUHEHUS

OO6miass xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTENEHU
okucneHus. CTpoeHue 1 (pu3nvYecKrue CBOICTBA MPOCTHIX BEIIECTB — raJloreHOB. XMMHUYECKHE CBOMCTBA Ha
npuMepe Xjopa (B3auMOJECHCTBUE ¢ MeTalllaMM, HEMETaJllIaMH, IuenodaMu). Xsoposogopos. CoisiHas
KHCIIOTa, XMMUYECKHE CBOMCTBA, IOJIy4eHHE, NpuMeHeHue. JlelicTBue XJiopa M XJIOPOBOAOpOJa Ha
OpraHu3M uesoBeka. BakHele XJI0puabl U UX HaXO0XKJIEHHUE B IPUPOJE.

OO6mas xapakrepucTtuka 31eMeHToB VIA-rpynmnbsl. OcoOeHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
CTETNIEHU okucnenus.  CrtpoeHne M  (U3NYECKHME CBOWCTBA NPOCTHIX BEIIECTB — KHCIOPOJA
U cepbl. AJUIOTPOIIHBIE MOIMGUKALMK KUCIOpoJa U  cepbl. XHMMHUYECKHE CBONCTBA CEphl.
CepoBoniopoJ, cTpoeHue, (u3nueckue M XUMHUYEeCKue CBOMCTBA. OKCHIBI Cepbl KaK IpeICTaBUTENH
KUCIOTHBIX OKcuaoB. CepHass KHCIOTa, (QHU3MYECKHEe M XUMHMYECKHe CBoiicTBa (o0mme Kak
MpPEe/ICTaBUTENs Kjacca KHUCIOT U crenuduyeckue). XUMHUYECKHE peakluu, JIeKallde B OCHOBE
MPOMBIIIJICHHOTO CIIOC00a MOIydYeHus: cepHoil kucioThl. Ilpumenenue cepHoit kucnotbl. Conu cepHOi
KHCIIOTBI, KaUeCTBEHHas! peakuus Ha CyJib(aT-uoH. Haxoxnenue cepbl u
€€ COeIMHEHUI B mpupoae. XHMHUYECKOE 3arpsA3HEHHE OKPYXKAloIIEeW Cpeabl COECIUHEHUSIMU CEPBI
(KUCIIOTHBIE NOKIM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI ero mnpenorspauieHus. OOmias
XapakTepucTHKa 3yeMeHTOB VA-rpymnmnbl. OcoOEHHOCTH CTPOCHHMS aTOMOB, XapaKTE€pHbIE CTETEeHU
OKHUCJIEHUS. A30T, paclpoCTpaHEHHWE B MpuUpoae, (pU3NYecKue U XUMHUYecKue cBoicTBa. Kpyrosopot
a3ota B Mnpupojae. AMMMAaK, ero (pu3nueckue M XMMHUYECKHE CBOMCTBA, MOJy4YeHHE U IPHUMEHEHHE.
Comu amMMoHMS, uX (U3MYECKHE U XMMHUYECKHUE CBOICTBa, mpuMmeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMA. A30THasi KUCJIOTa, € MolydeHue, (pusnueckue U XMMUYECKHe CBOMcTBa (00IIue Kak
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NPEJCTaBUTENS KJlacca KHUCIOT M crenuduueckue). Vcnonp3oBaHne HUTPATOB U COJEH aMMOHHS B
KaueCTBE MUHEPAJIbHBIX yI0OpeHHil. XUMUUECKOe  3arps3HEHUE OKPYXKAloIlel Cpeapl COCIMHEHHSIMU
a3oTra (KHCIOTHBIC IOXKIH, 3arpsA3HEHHE BO3AyXa, MOYBBI U BOJoEMOB). Dochop, aAIIOTPOIHBIE
moaudukanuu pochopa, pusnyeckre u xumudeckue cpoiictBa. Okcua ¢ochopa (V) u dochophas
KHUCIOTa, (U3UYECKHEe M XMMUYECKHE CBOWCTBa, moijydeHue. Mcmonbp3zoBaHue ¢ochaToB B KauyecTBe
MUHEPAJIbHBIX yI0OpPEHHUIA.

OO6mas xapakrepucTtrka 3yeMeHToB [VA-rpynmnel. OcoOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
CTETeHU OKHCIIEHUsS. YTIIepoJ, aJNIOTPONHbIE MOAU(DUKAIIUY, PACIPOCTPAHEHUE B IpUpOJIe, husnueckue
U XHMUYecKHe cBoiictBa. Ancopbumsa. KpyroBopor yriaepoma B mpupoge. OKCHIBI yriepoja, HX
¢bu3znuecKkue M XUMHUYECKHE CBOICTBA, JCHCTBHE Ha >KUBBIC OPraHU3MBbI, MOJIYYCHHE U MPUMEHEHHE.
DKosorn4yeckue mpoodsieMbl, CBs3aHHbIE ¢ okcuaoM yriepona (IV), runoresa rio6aibHOTO MOTETICHHS
KJIMMaTa, NapHUKOBbIN 3 (ekT. YronbHas KuciaoTa u e€ coiiu, ux (pusndeckue 1 XMMHUYEeCKHe CBONCTBA,
nojiydeHue U npumeHenue. KadectBenHast peakuus Ha KapOoHaT- MOHBL Vcrnonbp3oBanue kapOOHATOB B
ObITY, MEIUIIMHE, IPOMBIIIIEHHOCTH U CEJIbCKOM XO3SICTBE.

[lepBoHayanbHBIC TOHATUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEAMHEHHSX yriiepoaa (MeraH,
3TaH, STUJIEH, alleTUIICH, 3TaHOJI, TIIUIEPHUH, YKCYCHas KucnoTa). [[pupogHbie HCTOUHUKH YTIIEBOI0POIOB
(yromp, mnpupomHbBI Ta3, HedTh), MPOAYKTHl HX TepepaboTku (OCH3WH), HX pOIb B OBITY U
MpOMbIIIIeHHOCTH. [ToHsATHE 0 OMONOrHMUecKH Ba)KHBIX BEIIECTBAX: JKHUpaX, Oelkax, YrieBoJax — M UX
POJIH B KHU3HH YelloBeka. MarepruaabHOe €TUHCTBO OPTaHMYECKUX M HEOPTaHUYECKUX COSTUHEHHN.

Kpemuuii, ero ¢usznueckue u XMMHYECKHE CBOMCTBA, MoyiyueHue H npumeHenue. CoenuHeHuUs
KpemMHusi B npupozge. OOmue mnpezncrasieHuss o0 okcune kpemHus (IV) um xpemHHEBOH KHUCIIOTE.
Cunukatel, X UCIOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BaxkHelIne cTpouTeabHble MaTepUabl:
KepaMHKa, CTEKJO, IIeMEeHT, OeToH, kene300eroH. IIpobnemMbr  ©e30macHOTO  MCHOIB30BAaHUS
CTPOMUTENLHBIX MaTepUaoB B MOBCEIHEBHOM KU3HHU.

Xumuueckuil Ikcnepumenm:

U3ydeHHe 0O0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISIHOM KHCJIOTHI, IPOBEICHUE
Ka4eCTBEHHBIX pEaKIHWi Ha XJIOPWUA-WUOHBI M HAONIOJEHWE MPHU3HAKOB MX TNPOTEKAHUS, OIMBITHI,
oTpaXkarolmue (QU3NYEeCKue M XHMHUYECKHE CBOMCTBA TaJIOTEHOB M UX  COCIMHEHMH  (BO3MOXHO
HCIIOJIb30BaHUE BHUJIEOMATEPHAIIOB), O3HaKOMJIEHHE ¢ oOpa3uamMu XJIOPHAOB (TaJOr€HUIOB),
O3HAKOMJIEHHE C 00pa3lamMM cepbl U €€ COeMHEHUSMHU (BO3MOYKHO HCIOJIb30BAHNE BUAEOMATEPHUATIOB),
HaOJIoZIeHNe TIporiecca OOYTIMBaHMS caxapa TOJ ACWCTBHEM KOHIICHTPUPOBAHHOW CEPHOH KHCIOTHI,
U3yuyeHHe XMMHYECKHX CBOMCTB pa30aBICHHON CEpHOI KHCIOTHI, MPOBEJCHHE KaueCTBEHHON peakIuu
Ha CyapparT-uoH ¥ HAONIOACHWE TIpU3HAKa e€ TPOTEKaHUs, O3HAKOMJICHHE C (U3NIECKUMHU
cBOWCTBaMM a3o0Ta, ¢ochopa M HX CcoOeJUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE BHUAEOMATEPUATIOB),
oOpasmamu a30THBIX U (OChHOPHBIX YyIOOPEHH, TONy4eHHE, COOMpaHue, Pacro3HABaHUE M U3YUYCHUE
CBOWCTB aMMHAaKa, NMPOBEJCHUE KAUeCTBEHHBIX pPEaKUMi Ha MOH aMMOHHS U ¢docdaT-uOH U HU3ydyeHUe
MPHU3HAKOB WX NPOTEKAHWsS, B3aUMOJCHCTBHE KOHIEHTPUPOBAHHON a30THOH KHCIIOTBI C MEIbBIO
(BO3MOXXHO HMCIIOJIb30BaHKE BUIEOMATEPUATIOB), U3YUEHUE MOIeTIe KPUCTAUINYECKUX PEHIETOK —aiMasa,
rpadguta, ¢ymwiepeHa, O3HAKOMJIEHHE C TIPOIIECCOM  aJICOpOIMU  PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM NpPOTHBOrasa, IOJydyeHHE, COOMpaHUE, paclo3HaBaHUE U
M3yYeHHE CBOWMCTB YIIIEKHUCIIOTO Ta3a, MPOBEICHHE Ka9YeCTBEHHBIX PEaKIiii Ha KapOOHAT U CHITUKAT-HOHBI
U U3y4eHHE MPHU3HAKOB UX MPOTEKAHUS, O3HAKOMIIEHHE C MPOJAYKUMEH CHIMKATHOW MPOMBIIIICHHOCTH,
peleHne YKCIIepUMEHTAIBHBIX 3a71ad 10 TeMe «BaxHelIie HeMeTauTbl U BX COSAMHEHHUS.

MeTaJjiibl U UX COeAMHEHUSI

OOmast xapakTepHUCTHKAa XUMHUYECKUX DIIEMEHTOB — METAJJIOB HA OCHOBAaHUHM WX ITOJIOKEHHS B
[lepuonuueckoit cucreme xumuueckux siemeHToB J[.M. MenzaeneeBa u crpoeHust aromoB. CTpoeHue
METaJUIOB. MeTtauinieckass CBsI3b W METAILTHYECKash KPUCTALTHYECKAs PEeHIETKa. DIeKTPOXUMHYECKAN
psin HanpshKeHU MeTayuioB. PU3NYECKUe U XMMUYECKHe CBOicTBa MeTayuioB. O011e criocoOb! MOTydYeHus
MeTaisioB. [loHSATHE O KOPPO3MM METasIOB, OCHOBHBIE CIIOCOOBI 3allUThl UX OT Koppo3uu. CriaBbl
(cranp, 4yryH, AOpallOMUHUI, OpOH3a) U MX MpPHUMEHEHHE B OBbITY M HpoMbllUIeHHOCTH. Lllenounsie
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MeTaJulsl: nosioxkenue B [lepuonuyeckoin cucremMe xumudeckux sneMeHToB [ M. Menzaeneesa, crpocHue
UX aTOMOB, HAXOKJCHHUE B IIPUPOJIE.

®uznyeckue U XMMUYECKHE CBOMCTBa (Ha mpumepe HaTpust UM Kaius). OKCHIbl U THUAPOKCHJIBI
HaTpus U Kanus. [[puMeHeHne menoYHbiX METauIOB U UX COCIUHEHHUMN.

[[{erouHO3eMeENbHBIE METAUIBI MAarHvii M KaubLMil: nojoxkeHue B Ilepmoaudeckoil cucreme
XUMHYECKHX 21eMeHTOB J[. 1. MeHaeneeBa, CTpoeHHE UX aTOMOB, HAXOKICHUE B TpUpoac. Pusndeckue u
XMMHUYECKHUE CBOMCTBA MarHus M Kajiblysl. Baxxkuelue coequHeHs Kaablus (OKCUJI, TUIPOKCHI, COJIN).
JXKéctkocTb BOABI M CLIOCOOBI €€ YCTpaHEHMUS.

AmoMuHuii: nonoxxenue B Ilepuoanueckoit cucreme xumuueckux anemenroB .M. Menneneesa,
CTPOCHHME aToMa, HaxOXJAeHHe B npupone. PU3NYECKUE U XMMHYECKHE CBOMCTBA aJIOMUHUSA.
AMpoTepHbIe CBOICTBAa OKCHJIA M THIPOKCHIA AITFOMUHHSL.

Kenezo: mnonoxenne B Ilepromnueckodt cucreme xumuueckux snemeHtoB [[.W. Menneneena,
CTpPOEHHE aToMa, Haxo)KJeHue B Ipupoae. Pusznueckue M XMMHUYECKHE CBOicTBa kene3a. OKCHUBbI,
ruapokcuabl 1 coiu xkenesa (1) u sxemesa (1), ux cocraB, CBONCTBA U MOTyYEHHUE.

Xumuueckuil Ikcnepumenm:

O3HaKOMJIEHHE ¢ OO0pa3llaMd METaJUIOB M CIUIABOB, MX (U3MYECKUMHU CBOICTBaMH, H3ydeHHUE
pe3yabTaTOB KOPPO3WH METALIOB (BO3MOXKHO HCIOJIB30BAHME BHUICOMATEPUAIOB), OCOOCHHOCTEH
B3aUMOJICHCTBHS OKCUJA KaJbLUs M HATpHUsl ¢ BOAOH (BO3MOXKHO MCIIOJIb30BAaHHE BHJIEOMATEPUAIIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJBI, IIpolLlecca TOpPEHHUs JKejle3a B KHUCIOpOAE (BO3MOXKHO
HCIOJIb30BAHUE BUIEOMATEPUAIIOB), IPU3HAKOB MPOTEKAHUS KAUE€CTBEHHBIX peaklUil Ha MOHBI (MarHus,
KaJIbIIMS, AIIFOMUHUS, [IUHKA, xene3a (II) u xxenesa (I1I), menu (1I), HabGnroneHue u onucanue MpoOIECCOB
OKpalllMBaHUS IUIAaMEHM HMOHAaMM HATpUs, Kajausd M Kaublus (BO3MOXKHO  HCIHOJIb30BAHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB rMAPOKCUIA AJTIOMUHUS U TUAPOKCUAA LIUHKA,
pelIeHne SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHelme MeTaibl U UX COCIUHEHUS.

XHuMHS U OKpPY KA0LIas cpeaa

BemecTBa 1 Marepualibl B IOBCEJHEBHOM KU3HU YelIOBeKa. be3omacHoe UCnonb30BaHUE BEILECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBas moMoILb IPU XUMUYECKUX 05KOTaX U OTPABICHUSX.

XUMHUECKOE 3arpsi3HEHUE OKPYKaIoLeH cpenibl (MpenenbHas JoycTuMasi KOHIIEHTPAIUs BEIIEeCTB
(nanee — IIJIK). Posib XxviMuM B pelIeHUN IKOJIOTUYECKUX MPOOIIEM.

Xumuueckuu s5xcnepumenm:

u3ydeHue o0pa3loB MaTepHalioB (CTEKIIO0, CIUIaBbl METAJIJIOB, ITOJIMMEPHBIE MAaTEPUAIIBI).
Medicnpeomemnmvie céa3u

Peanuzanus MexnpeaMEeTHBIX CBSI3€W NMPU U3YUYEHUU XUMHHM B 9 Kiacce OCYIIECTBISETCS 4epes
HCMOJIb30BaHUE KaK OOILINX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHATUH, SBISIOIINXCS CUCTEMHBIMU
JUIS OT/I€TIbHBIX MPEIMETOB €CTECTBEHHO- HAYYHOIO LIUKJIA.

OO11e ecTeCTBEHHO-HAYYHbIE MOHATH: HayUHBIH (DaKT, THIIOTE3a, 3aKOH, TEOpUSs, aHAJIHU3, CUHTE3,
KJ1acCUpUKalLUs, NEePUOAUYHOCTb, HAOJIOJIEHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, U3MEpPEHHE, MOJEIb,
SBJICHHE, TAPHUKOBBIHN 3((EeKT, TEXHOJIOTUS], MaTepHAIbI.

®dusnka: Marepusi, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOMNbI, PaJUOAKTUBHOCTD,
MOJIEKYyJIa, JJIEKTPUUYECKUI 3apsii, NPOBOAHMKH, TMOIYHNPOBOJHHUKH, JMIJIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeNO, OO0BEM, arperaTHOe COCTOSHME BEIIeCTBA, Tra3, pacTBOpP, PacTBOPHUMOCTb,
KpUCTaJNIM4YecKass pPEeHI€TKa, CIUIaBbl, (U3MUECKUE BEIUYMHBI, €IUHMIIBI HW3MEPEHHUs, KOCMHUYECKOe
MIPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, COJHIIE.

buonorusi:  ¢orocunTe3, napIxaHue, Ouocdepa, OSKOCHCTEMa, MHUHEpAJIbHBIE YHAOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEJIbHbIE BEILIECTBA.

['eorpadusa: atmocdepa, ruapochepa, MHUHEpanbl, TOPHBIE MOPOABI, IOJIE3HbIE HCKOMAEMbIE,
TOIUIMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA YYEBHOI'O ITIPE/IMETA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3ysIbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOI'O 001Iero o0pa3oBaHus JOCTHTAIOTCS B
Xo7e OOy4eHHsT XUMHHM B €JUHCTBE YYEOHOH W BOCHHTATEIILHOW JAEATENHOCTH B COOTBETCTBHH C
TPaJULIMOHHBIMU POCCUHCKMMHU COLMOKYJIBTYPHBIMH UM  JYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MPaBUJIAMU 1 HOPMaMH MOBEICHUS M CIIOCOOCTBYIOT MPOI[eccaM CaMOIIO3HAHUS,
CaMOPa3BUTHUS U COLMATIM3ALUN O0yJarOIUXCS.

JIMYHOCTHBIE PE3yJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIONIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
ITO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMN U PACIIUPEHNUE OIbITA IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMSI:

LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpHOMY, HCTOPMUECKOMY U Hay4dHOMY
HacJIeINI0, TOHUMaHMsI 3HaYeHUs] XMMUYECKON HAyKU B )KM3HHM COBPEMEHHOI'O OOIIECTBA, CLIOCOOHOCTH
BJAJETh JIOCTOBEpHOW WH(OpManUell O TepeloBBIX JOCTHKCHUSAX W OTKPBITUSX MHPOBOH U
OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MUpPa U OOILECTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEJICTABICHNS O COLMAJIBHBIX HOPMAaxX M IPAaBWJIAX MEKIMYHOCTHBIX OTHOLIEHUH B KOJIJIEKTUBE,
KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-MCCIIeI0BATEIbCKOM,
TBOPYECKON W JPYrUX BUAAX JESATEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOW J1EATEIbHOCTH
IpHU BBHINOJHEHUM Y4YEOHBIX, ITO3HABATENBHBIX 3a/1a4, BBINOJHEHUH XHUMHYECKHX OSKCIIEPHMEHTOB,
CO3JIaHMM y4YEOHBIX NMPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHMMAHMIO M B3aMMOIIOMOILM B IpOLECCE 3TOM
y4eOHOH JeATeNbHOCTH, TOTOBHOCTH OIICHHUBATh CBOE IOBEJCHHWE W IOCTYNKH CBOMX TOBAapHUINEH C
IIO3ULMU HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS IIOCIEACTBUN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO TIO3HAHUSL:

MHUPOBO33PEHUYECKUE IPEACTABICHUS O BEIIECTBE M XUMHYECKONM PEaKLHUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU U COCTABJISIOLINE OCHOBY ISl IOHUMAHUS CYIIHOCTH HAay4HOM
KapTUHBl MHpa, NPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOIBI, B3aUMOCBS3AX
YesioBeKa C MPUPOJHON Cpesloil, 0 poJi XMMHHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEI;

M03HaBaTeIbHbIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIyY€HHE HOBBIX 3HaHUI MO XUMHH, HEOOXOAUMBIE
Ui OOBSICHEHHsS HaOI0aeMbIX TIIPOLIECCOB M SIBJICHUH, IO3HABaTENbHOM, HMH()OPMALIMOHHOW H
YUTATENIbCKOM KYJIbTYphbl, B TOM YHCJE HAaBBIKOB CaMOCTOSATENBbHOM padoThl ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEACTBAMH MHPOPMAIIMOHHBIX TEXHOJIOTUI;

UHTepeC K OOY4YeHHI0O M IMO3HAHUIO, JHOOO03HATENBbHOCTh, T'OTOBHOCTb M CHOCOOHOCTH K
caM000pa30BaHUI0, TIPOCKTHOM U HCCIENOBATEILCKON JESITEIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMUpOBaAHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LIEHHOCTH >KM3HHM, OTBETCTBEHHOT'O OTHOLIEHMSI K CBOEMY 3/I0POBbIO, YCTAaHOBKHM Ha
3I0pOBBIM 00pa3 >KU3HH, OCO3HAHUE IOCJIEJICTBUN U HENpPUATHE BPEIHBIX MPUBbIUEK (YNOTpeOseHus
aJIKOT0JIs, HAPKOTUKOB, KypeHHsI), HEOOXOAMMOCTH COOJIIOACHUS MPaBHJ O€30MaCHOCTH MPU OOpalleHUH
C XMMHUYECKUMHU BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

5) TPyA0BOTO BOCIUTAHUS

MHTEpPEC K MPaKTHUYECKOMY M3YyUEHHUI0 MpodeccHil U TpyAa pa3InyHOro poja, yBaXeHUE K TPYAY U
pe3ysibTaTaM TPYIOBOM JEATENBHOCTH, B TOM YHMCIIE HA OCHOBE NPUMEHEHUS NPEIMETHBIX 3HAHWM 110
XUMHH, OCO3HAaHHBIM BbIOOP HWHAMBHUIYAJBHOM TPAaeKTOPHUH MPOJOJKEHHUs 00pa3oBaHUs C Y4ETOM
JMYHOCTHBIX MHTEPECOB U CIOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
yCHEenHou mpodecCHOHATBHON ACSITEIIPHOCTA W Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTH
alanTHPOBATHCS B MPO(eCcCHOHANBHOM cpefe;
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6) 9K0JIOTNYECKOTO BOCTIUTAHHUS:

9KOJIOTUYECKHU 11eJIecO00pa3HOe OTHOLIEHHUE K MPUPOJE KaK MCTOYHUKY JKU3HU Ha 3emile, OCHOBE
e€ CyLIeCTBOBAHUS, NOHUMAaHME LIEHHOCTH 370pPOBOro M 0e30macHoro obpasa *KHU3HU, OTBETCTBECHHOE
OTHOLICHHE K COOCTBEHHOMY (HU3MYECKOMY U ICHUXUYECKOMY 3[0POBbIO, OCO3HAaHHE LIEHHOCTH
coONoIeHUsT TpaBMJI 0E30IacHOTO MOBEACHHS MHpU paboTe C BEIIeCTBAMM, a TAaKKE B CHUTYAIHsX,
YTPOKAKOIIUX 310POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH TPHMEHATh 3HAHUA, IMOJyYaeMble NMPH H3YYEHUH XUMHHM, JJIsl pElIeHHUs 3alad,
CBSI3aHHBIX C OKPY)KAIOLIEH NMPUPOAHOM CPENOM, HJIs INOBBILEHUS YPOBHS 3KOJOTMYECKOW KYJIBTYpBI,
OCO3HAHMA TJIOOATBHOTO XapaKTepa HKOJOTHYECKUX IMPOOJIIeM M IyTed HUX pelIeHHs] IMOCPEACTBOM
METOJIOB XHMUH, JKOJOTMYECKOIO MBIIUICHHS, YMEHHS DPYKOBOACTBOBATHCA UM B II03HABATEIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATHBI

B cocraBe wMmerampeaMETHBIX Ppe3yJabTATOB BBIACISAIOT 3HA4YMMbIC IS (HOpMUPOBaHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIC TTOHATHUS (3aKOH, TEOPHs, MIPUHIUII, TUIIOTE3a, (aKT, CUCTeMa, MPOIECC,
SKCIIEPUMEHT M JAPYroe.), KOTOPhIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax H
MO3BOJISIFOT Ha OCHOBE 3HAHUI M3 3TUX MPEeaMETOB (OPMHUPOBATH MPEACTABICHHUE O 1IEIOCTHOW HAy4YHOU
KapTUHE MHpa, M YHUBEpcajbHble YyueOHbIe JeWcTBHUs (IIO3HABATENIbHBIE, KOMMYHHKATHUBHBIC,
pPETYJIATHBHBIE), KOTOpble oOecneunBarOT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIIBHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM e TEIbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCcAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBrble JJornyeckne aelcCTBUSA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHHM 3HAHHI: PaCKpbhIBATh
CMBICI XUMHYECKHX TMOHATUH (BBLAENATh MX XapaKTepHbIe MPU3HAKH, YCTAaHABIMBATH B3aHMMOCBS3b C
JOPYTUMH TIOHSTHSIMH), HCIOIb30BaTh TIOHATHS I OOBSCHEHHUS OTHCIBHBIX (DAKTOB W SBJICHHIA,
BBIOMPATh OCHOBAHMS M KPUTEPHUH I KIACCH(PUKAIIMN XMMHYECCKUX BEIICCTB U XUMUUYCCKUX PEAKIINH,
YCTaHABIIMBATh MPUYMHHO-CIICJICTBEHHBIE CBS3M MEXIY OOBEKTaAMH H3y4Y€HHUS, CTPOUTH JIOTUUECKHE
paccyxaeHus (MHAYKTUBHbIE, IEAYKTUBHbIE, 10 aHAJIOTUH), IeaTh BHIBOJBI M 3aKIIOYCHHUS;

yMEHHE TIPUMEHATH B TMpOIEccCe TO3HAHUS TMOHATUS (NPEAMETHBIE W METalpeAMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XUMUHU, TPEOOPA30BBIBATH MIUPOKO MPUMEHSIEMBbIE
B XMMHUU MOJICJIbHBIC TIPEJICTABJICHHS — XUMUUYECKHI 3HAK (CHMBOJI DJIEMEHTA), XUMUUecKas (popmyna u
ypaBHEHHE XUMHYECKOW pEakiuu — MpH pPElIeHHH Y4eOHO-TIO3HABATENbHBIX 3a/ad, C Y4ETOM STHX
MOJICJIBHBIX TPEJCTaBICHUN BBISIBIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC NPH3HAKH H3y4aeMBbIX
OOBEKTOB — XHMHUYECKHX BEIIECTB W XHUMHUYECKUX pEaKIMi, BBIABISATH OOIIME 3aKOHOMEPHOCTH,
MPUYUHHO-CIIEJCTBEHHBIE CBSI3H M MPOTUBOPEUHNS B M3y4aeMbIX MPOIECCaX U SIBJICHUSX.

ba3oBble uccienoBareibCKue AeCTBHS.

YMEHHUE HCIIOIb30BaTh TMOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHHUS, a TAKXKE B
KauecTBE OCHOBBI I (OPMUPOBAHMSI THUIOTE3Bl IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

npuoOpeTeHne OMbITa MO0 I[JIAHHPOBAHWIO, OPraHU3allid ¥ TMPOBEICHUI0 YUYEHUYECKHX
JKCIIEPUMEHTOB, YMEHHME HaOMI0MaTh 3a XOJOM TIPOIecca, CaMOCTOSTEIBHO TPOTHO3UPOBATH €ro
pe3ynbrat, GOpMyIupoBaTh OO0OOIIEHHWS ¥ BBIBOABI IO pe3yiabTaTaM TMPOBEAEHHOTO OIbBITA,
WCCTIEIOBAHMS, COCTABIIATh OTYET O MPOJIETaHHON padoTe.

Pabora ¢ undopmanmeii:

yMEeHHE BbIOMpATh, AaHAIM3UPOBATh U HHTEPIIPETUPOBATH MHPOPMAIIMIO PA3TUYHBIX BUIOB U (HOpM
MIPEJICTaBJICHHSI, TIONy4aeMyI0 U3 Pa3HbIX UCTOYHHKOB (HAYYHO-TIOMYJSpHAs JUTEpaTypa XUMHUYECKOTO
coJiepKaHusl, CIIpaBOYHbBIE TTocoOusi, pecypchl HTepHEeTa), KpUTHIECKH OIEHWBATH MPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

yMEHHE TPUMEHATHh PA3IMYHbIE METOJBl W 3alpoChl MPU TOUCKE M OoTOOpe WHpOopmanuu u
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOJMMBIX JUIS BBITIOJHEHHUS YYeOHBIX W TIO3HABATENBHBIX 3a7ad
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ONpeNeIEHHOTO  THIA, MPHOOpPETeHHWEe OmbITa B  OOJIACTH  HUCMOJNb30BaHUS  HMH(GOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJaJeHUE KyJIbTypOd aKTUBHOIO HCIOJIb30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSTEIIEHO BHIOMPATh ONTHUMAIbHYIO (popMy mpencTaBieHus MH(GOpMauu u
WUIIOCTPUPOBATh pelIaeMble 3aJauyd HECIOXXHBIMU CXEMaMHM, JIuarpaMMaMmu, Apyrumu (opMamu
rpaduKu ¥ UX KOMOMHAIUSIMH;

YMEHHE HCII0JIb30BaTh M aHAIIM3UPOBATH B Ipoliecce y4eOHO! U MCCIe10BATENbCKOM 1EATEIbHOCTH
MHPOPMALMIO O BIMSHUM MPOMBIIIJICHHOCTH, CEJIbCKOTO XO34HWCTBA M TPAHCIOPTa Ha COCTOSHUE
OKpY>Karolle MpUPOTHON Cpebl.

KoMMyHuUKaTHBHbIE YHHBepcaJlbHble Y4eOHble qelicTBUA:

YMEHHUs 3aJlaBaTh BONpPOCHl (B XOA€ auajora M (Win) AMCKYCCHH) IO CYILECTBY 00CYyXIaeMoi
TeMbI, POPMYIUPOBATH CBOU MPEATIOKEHUS OTHOCUTEIIBHO BHITIOIHEHUS MPEIOKEHHON 3a]auu;

YMEHHUS TNPEACTaBIATh MOJIY4YEHHBIE pE3yJbTaThl [O3HABATEIbHON JEATEIBHOCTH B YCTHBIX M
MUCHMEHHBIX TEKCTaX; JeNlaTh MPE3EHTALMI0 PE3YyJIbTaTOB BBIIOJHEHUS XMMUYECKOTO 3KCIIEPHUMEHTa
(;1abopaTopHOro OmbITa, Ja0OPaTOPHOM pPabOThl MO MCCIEIOBAHMIO CBOWCTB BEIIECTB, Y4EOHOTro
IIPOEKTA);

YMEHHUS y4yeOHOro COTPYAHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOH IIO3HABaTEIIbHOW H
MCCIIEIOBATEIILCKONW JIESITEIPHOCTH TPH PEIICHHH BO3HUKAIOMIMX MPOOJIeM Ha OCHOBE y4éra OOMIMX
MHTEPECOB U COINIACOBaHMA MO3ULMH (0OCyXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBD»,
KOOpJMHAIMSI COBMECTHBIX JEHCTBUH, OINpENeNeHue KPUTEPHEB IO OIEHKE KauyecTBa BBIIIOJHEHHOM
paboThI U ApyTHUE).

PeryasiTuBHbIe yHHBepcaibHbIe yueOHbIe AeiicTBUA:

YMEHHE CaMOCTOSATEJIbHO ONpEAesITh LEIH JACATeNbHOCTH, IUIAHUPOBATh, OCYILIECTBIATH,
KOHTPOJIMPOBATh U TPU HEOOXOAWMOCTH KOPPEKTHPOBATH CBOIO NESATEIBHOCTH, BBHIOMpATh Hamboiee
3¢ deKTUBHBIE CIIOCOOBI pelIeHHs] YYEeOHBIX M MO3HABATENIBHBIX 3a/1a4, CAMOCTOSATENIBHO COCTaBIATh WU
KOPPEKTUPOBATh NPEIOKEHHBIM AJITOPUTM ACUCTBUI IPU BBIIOJIHEHUH 33aJaHUM C y4ETOM ITOJIyYEHUS
HOBBIX 3HaHMM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M pEaKIMsIX, OLIEHUBAaTh COOTBETCTBUE
MOJTyYEHHOTO pe3yNibTaTa 3asBICHHOW LeJNH, yYMEHHE HCIIONb30BaTh W AHAIU3UPOBATh KOHTEKCTHI,
npeJlaraeMble B YCIOBUY 3a/1aHUM.

NPEIMETHBIE PE3YJIBTATHI

B cocrtaBe npenMeTHBIX pe3yabTaTOB MO OCBOCHHUIO 00S13aTEILHOTO COJIEPKaHUsI, YCTAHOBIEHHOTO
naHHOU (enepanbHOM paboueil mporpaMMoil, BBIIEISIOT: OCBOCHHBIE O0YUYaAIONUMUCS HayuHble 3HAHUS,
YMEHUS U CHOCOOBI JEHCTBUM, crenuduueckue I TMPEeIMETHOW o00JacTH «XHUMHs», BHUIII
JEeSITebHOCTH MO MOJTYYSHHIO HOBOTO 3HAHUS, €T0 WHTEPIPETAINH, TPEoOpPa30BaHUIO U MPUMEHEHUIO B
Pa3IMYHBIX YU€OHBIX U HOBBIX CUTYAITUsX.

K koniy oOyuenusi B 8 kjacce mpeIMeTHBIE Pe3ylbTaThl HA 0230BOM yYpPOBHE JOJKHBI OTPa’KaTh
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIINUXCS YMEHUH:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKHUX IIOHATHH: aTOM, MOJIEKYJIa, XUMHUYECKHM JIJIEMEHT,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJIHAs W HEOJHOPOJHAsA), BAJICHTHOCTD,
OTHOCUTEJIbHAsI aTOMHAsi M MOJIEKYJSIpHas Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasl JIOJIsl XMMHYECKOTO 3JIEMEHTA B COCMHEHUU, MOJISIPHBIA 00BEM, OKCHJI, KHUCIIOTa, OCHOBAHUE,
COJIb, ANEKTPOOTPHUIIATEILHOCTD, CTETICHbh OKHCICHUS, XUMHUECKas PeaKIusl, KIacCU(UKAIUS PEaAKIIHIA:
peaKkIuy COCNMHEHHS, PEAKIMU Ppa3JIOKCHHsS, PEaKIUU 3aMelIeHUs, peakuuu OoOMeHa, 9K30- |
SHAOTEPMHUUYECKUE PEAKIUH, TerioBol S(dexT peakuuu, sapo aToma, SIEKTPOHHBIA CIOW aroma,
aTOMHasi OopOUTab, paguyCc aToMa, XMMHYECKas CBS3b, MOJISIPHAS W HEMOJSpHAs KOBAJCHTHAs CBS3b,
WOHHAsI CBSI3b, MOH, KATHOH, aHUOH, PacTBOP, MaccoBas JIOJiA BellecTBa (MPOICHTHAs KOHIIEHTPAIUS) B
pacTBope;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUNA U NPUMEHSATH 3TH MOHATUA NPU
ONMCAaHNH BEUIECTB U UX MPEBPAIICHUN;

UCIIONIb30BAaTh XWMHUYECKYI0O CHUMBOIIMKY [UIsl COCTaBIEHUS (OPMYyT BEIIECTB W ypaBHEHUI
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XUMHYECKUX PEAKIIUM;

OTIpEe/IeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEAMHEHMSIX, CTENEHb OKHUCICHHS
9JIEMEHTOB B OWHApHBIX COCIMHEHMAX, NPUHAMJICKHOCTh BEUIECTB K OMPEACIEHHOMY KIlaccy
coequHeHUl mo ¢opMynaM, BUJ XUMUYECKOW CBA3M (KOBaJIEHTHass M HMOHHAs) B HEOPraHUYECKHX
COCJIMHECHUSIX;

packpbiBaTh cmbich lleproanueckoro 3akona J[.M. MenpaeneeBa: 1€MOHCTPUPOBATh MOHMUMaHUE
MEPUONYECKON 3aBUCHMOCTH CBOWMCTB XHUMHUYECKHX 3JIEMEHTOB OT MX MNOJIOKEHHS B llepmonnueckoit
CUCTEME, 3aKOHOB COXPAHEHUs MAcChl BEILIECTB, IIOCTOSHCTBA COCTaBa, ATOMHOMOJIEKYJISIPHOIO YUYEHUS,
3aKoHa ABOTaJIpo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuoanueckoil cuCTeMbl XUMHUYECKUX
3JIEMEHTOB: pa3jiuyaTh IOHATHUSA «IJaBHas noxarpynna (A-rpymnma)» u
«moboynast noarpynna (b-rpymmna)y», mansie U GOJbIINE NEPUOABI, COOTHOCUTh 00O3HAYEHUS, KOTOphIE
umeroTcs B Tabiune «llepmogmueckas cuctema XuMudeckux anemeHToB J[.M. MengeneeBa» c
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps Aapa, oluiee
YHCJIO 3JIEKTPOHOB U PACHPEEIIEHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIUPOBATh XUMHUYECKHE IJIEMEHThI, HEOPraHMYECKHUE BEIIECTBA, XUMUYECKHUE PEeaKIUu
(Mo YmMCcIy W COCTaBy YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TETIOBOMY YD HEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHUMHYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
MOATBEPKJasi OIMUCAHUE TMPUMEpPAMU MOJICKYJSIPHBIX YPAaBHEHHH COOTBETCTBYIOIIUX XUMHUYECKUX
peaKIuii;

IIPOrHO3MPOBATh CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa, BO3MOXHOCTHU
MPOTEKAHUS XUMUYECKUX ITPEBPAIICHHUI B Pa3JIMUHbBIX YCIOBUSIX;

BBIUHCIISATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO JOJIO
XUMHUYECKOT0 3JeMEeHTa Mo (opMyJie COeIUHEHHUs, MacCOBYIO JOJIO BEIIECTBAa B PacTBOPE, MPOBOAUTH
pacy€Thl 1O YPAaBHEHHUIO XMMUYECKOMN peaKIuu;

IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON AEATEIBbHOCTH — AHAJIU3 M CUHTE3, CPABHEHHUE,
00001IIeHre, CUCTEeMATH3AIHIO, KIACCHU()UKALNIO, BBISBJICHUE MPUYUHHO- CIEJACTBEHHBIX CBSI3€H — IS
M3y4YEHUs CBOMCTB BEIIECTB M XHUMHUYECKHUX PEAKLUUW, €CTECTBEHHO-HAYYHBbIE METO/bl IMO3HAHUS —
Ha0Jt0/IeHue, U3MEPEHNE, MOJICIMPOBAHHE, DIKCIIEPUMEHT (peaibHbI U MBICIICHHBIH);

CJIeIOBaTh MpaBUJIAM TOJIH30BAHUS XUMUYECKOW MOCYIOW W 71a00paTOpHBIM OOOpPYIOBAHHEM, a
TaKkKe TMpaBujiaM oOOpaleHusi C BEIIeCTBAMH B COOTBETCTBUHM C WHCTPYKIMSMHU IO BBITIOJHEHUIO
1ab0PaTOPHBIX XUMUYECKUX OTBITOB IO MOIYUYEHHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA U
KHCIIOpO/1a), TIPUTOTOBJIEHUIO PACTBOPOB C ONpPENEIEHHON MaccoBOMl J10yiell pacTBOPEHHOTO BEILECTBA,
MJJAHUPOBAaTh U MPOBOJAUTh XMMHYECKHE SKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB WIEIOYEH U
KHUCJIOT C TIOMOIIBI0 MHAUKATOPOB (JTakMyc, peHoranenH, METUIOpaHK U APYTUE).

K xonmy oOyuenust B 9 kiacce nmpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YpOBHE JIOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTH Y O0yUAIOITNXCS YMEHHI:

PACKpBIBAaTh CMBICJI OCHOBHBIX XUMUYECKUX MOHITUI: XUMHUYECKHAN JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTUOH, aHHMOH, IPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, BAJIICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD,
CTENEHb OKHWCJICHUS, XMUMHUYECKas pEeaKIus, XUMHYECKas CBsA3b, TETUIOBOH 3(P(EKT peakinuu, MOJb,
MOJIIPHBINA 00BEM, PacTBOP, SIEKTPOIUTHI, HEANEKTPOIUTHI, SMEKTPOIUTHYECKAS TUCCOIHAIIHS, PEAKIIHH
WOHHOTO OOMEHa, KaTajau3aTrop, XWMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pPEaKIINH,
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  OKUCIUTENb, BOCCTAHOBHUTENb,  OKHUCICHHE U
BOCCTAHOBJICHHE, aJJIOTpONuUs, aM(OTEPHOCTh, XUMHYECKas CBsI3b  (KOBaJIGHTHAs, WOHHAas,
METaJINTUYecKasi), KpUCTATMYecKas pemeTKa, KOpPpo3us METaUIOB, CIUIABBI, CKOPOCTh XHWMHYECKOU
peakuuu, npeaenbHo gonyctuMas konuentpanus [1JIK Bemectsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IOHATHH M NPUMEHATH 3THU MOHATUS IPU
ONMCAaHNM BEIIECTB U UX MPEBPALICHUI;

UCIIONIb30BAaTh XUMHUYECKYI0O CHUMBOIMKY [UIsl COCTaBIEHUS (OPMYT BEIIECTB U ypaBHEHUI
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XUMHYECKUX PEAKIIUM;

OINpeNieNATh BAJIEHTHOCTh M CTENEHb OKHUCJIEHUS XMMHMYECKHX JJIEMEHTOB B COEAMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAIEKHOCTh BEIIECTB K ONpPENeIEHHOMY KIIACCy COCTUHEHUN 1O (opMmynam,
BUJ XUMUYECKOH CBsI3U (KOBAJICHTHAs, HOHHAs!, METAIJIMUECKas) B HEOPraHMUECKUX COEIMHEHUSAX, 3aps]]
MOHA 10 XMMHYECKOH (opmylie, XapakTep Cpeibl B BOJHBIX PACTBOpaX HEOPTaHWYECKHX COCTUHEHHUH,
TUI KPUCTAJUITMYECKON PeIIETKH KOHKPETHOI'O BEILlECTBa;

packpsiBaTh cmbicn Ilepuonnueckoro 3akona J[.M. MenneneeBa u JEMOHCTPUPOBATH €rO
IIOHMMAaHMeE: ONUCBIBATh U XapaKTepu3oBaTh TaOmuuHyto Gopmy Ileproanueckoit cucTeMbl XUMUYECKUX
AJIEMEHTOB: pa3ivuaTh MOHATUS «rJaBHas moxarpymma (A-rpymma)» u  «mobounas noarpynmna (b-
rpynmna)», Majble U OoNblIMe MEpPUOAbI, COOTHOCHTb OO0O3HAYEHUs, KOTOpbIE HMEIOTCS B
NEPUOINYECKON TabsuIle, C YUCIOBBIMU XaPAKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB
(cocraB M 3apsan sapa, oOliee YMCIO 3JIEKTPOHOB M PACHpPEleNIEHHE HMX IO 3JEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIKE 3aKOHOMEPHOCTH B M3MEHEHHWHM CBOWCTB 3JIEMEHTOB M HMX COCIMHEHHWH B Tpenenax
MaJIbIX IIEPUOJIOB U IJIaBHBIX HOATPYII ¢ YYETOM CTPOEHHSI UX aTOMOB;

KJ1accu(uuupoBaTh XUMHUYECKHUE AJIEMEHTHI, HEOpraHU4ecKue BEILIECTBA,
XMMHUYECKHE peakiuu (M0 4YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKLUU BEIIECTB, IO TEMJIOBOMY
s dexTy, 0 U3MEHEHHIO CTETICHEH OKHCIICHUSI XMMUYECKHUX 3JIEMEHTOB); XapaKTeprU30BaTh (OMUCHIBATH)
obmue ¥ crenupuUecKue XUMHUYECKHE CBOICTBAa MPOCTBIX M CIOXKHBIX BELIECTB, IOJTBEpKIas
OINHMCaHUE MPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XMMUYECKUX PEAKLil;

COCTaBJISITh YPABHEHMSI JIEKTPOJIUTUYECKON JUCCOLMALMU KUCIOT, LIeJIoued U CoJiel, MOJIHbIE U
COKpaIlléHHbIE YPAaBHEHHUS peakUUil HOHHOrO OOMEHa, YpaBHEHMs pPEaKUMH, MOATBEP)KIArOIIUX
CYLIECTBOBAHME F€HETUYECKOM CBSI3U MEX/1y BEILIECTBAMU PA3INUHBIX KJIACCOB;

PaCKpBIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI IMOCPEICTBOM COCTaBICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKLuil;

IPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTU OT MX CTPOEHHS, BOZMOXKHOCTU HPOTEKaHUS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XUMHUYECKOT0 3J€MEHTa MO0 (opMyJsie COEIMHEHUs, MacCOBYIO JOJI0 BEIIECTBA B PacTBOPE, MPOBOJUTH
pacy€Thl 0 YpaBHEHUIO XUMHUECKOW peaKIIny;

coOnrofaTh MpaBuiia MOJb30BAHUS XMMUYECKOM MOCYI0M M 1a00paTOpHBIM OOOpyIOBaHUEM, a
TakXke IMpaBuiga OOpalleHHs C BELIECTBAMH B COOTBETCTBUU C MHCTPYKLUHUSMH IO BBIMOJIHEHUIO
71a00PATOPHBIX XMMHYECKHUX OIBITOB IO MOJYYEHHUIO U COOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHaKa U
YTJIEKHUCIIOTO Ta3a);

IIPOBOAMTD PEAKIUU, MOATBEPHKAAIOIINE KAYECTBEHHBIN COCTAaB Pa3IMYHbIX BELUIECTB: paclO3HABATh
OIBITHBIM NYTEM XJIOpUA-, OpoMuA-, HOAUI-, KapOoHaT-, ¢ocdar-, cuaukar-, cyiabdar-, THIPOKCU-
MOHBI, KaTMOHbl AMMOHHUSI M MOHBl M3yYEHHBIX METAJUIOB, NPHUCYTCTBYIOIME B BOAHBIX pacTBOpax
HEOPraHUYECKUX BEILECTB;

IPUMEHSTh OCHOBHBIE OINEpAIlMN MBICIUTEIbHON NEATENbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHMUE,
0000111eHre, CUCTEMAaTU3alllIo, BBISBICHUE NMPUUYMHHO-CIEICTBEHHBIX CBA3EH — Ui M3Y4YEHUs CBOMCTB
BELIECTB M XMMHUECKHUX PEAKIINil, €CTEeCTBEHHO- HAyYHbIE METObI TO3HAHUS — HAOJI0IeHIE, U3MEpPEHHeE,
MO/JICJIMPOBAHME, IKCIIEPUMEHT (peabHbI M MBICIICHHBIH).

BUABI AEATEJIBHOCTH OBYYAIOIIUXCH, HAITPABJIEHHBIE HA TOCTUKEHHUE
PE3YJIBTATA:

| — BUABI 1€ATEJILHOCTH CO CJIOBECHOI (3HAKOBOI1) OCHOBOIA:
Caymanue oObICHEHUN yIUTEIIs.

CnymaHnue U aHaiu3 BBICTYIUIEHUH CBOMX TOBAPHILEH.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
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PaboTa ¢ Hay4HO-TIOMYNIAPHON JIUTEPATYPOH.

OT10op 1 cpaBHEHHE MaTepuala 0 HECKOIbKUM HUCTOYHHUKAM.
Hanucanue pedeparoB u T0KIaI0B.

BeiBo 1 nokasarenscTBo hopMyi.

Anammu3 hopmyiL.

Penienne TEKCTOBBIX KOJIMYECTBEHHBIX M KAYECTBEHHBIX 3a7ay.
Belnonsenue 3ajanuil 10 pa3srpaHUYCHUIO TOHATU.
Cucrtemaru3zanus yueOHOro Marepuania.

Penaktuposanue mporpamm.

Il — BUABI 1eATEJIBLHOCTH HA OCHOBE BOCIIPUSITHS 3JI€EMEHTOB el CTBUTEIbHOCTH:
HaOnroeHue 3a IEMOHCTPAIMSIMHA YIUTEIIS.

[TpocmoTp yueOHBIX (HHUIEMOB.

AHanu3 rpaduKoB, TaOIHII, CXEM.

OOBsicHeHrEe HAOTIOJaeMBIX SIBJICHHU.

AnHanu3 npoOJIeMHBIX CHTYallUH.

Il — BUABI 1eSAITEJILHOCTH ¢ MPAKTHYECKOMH (ONBITHON) OCHOBOIA:
Pabora ¢ kuHEMaTHYECKUMHU CXEMaMH.

Pemenne skcriepuMeHTaIbHBIX 3a7a4.

Pabota ¢ pa3naToYHBIM MaTepUaIOM.

COop u knaccudukarys KOJUIEKIIMOHHOTO MaTepHraia.

COopka IeKTPUUECKUX LIETICH.

W3mepenue BenuyuH.

[TocTaHOBKA OTIBITOB /ISl IEMOHCTPAITUH KJIACCY.

[TocraHnoBKa (PpOHTATBHBIX OIBITOB.

BreimonHenne ppoHTAIBHBIX JTA00PATOPHBIX padoT.

Brimonnenue paboT mpakTHKyMa.

Co6opxka mprubOpOB U3 TOTOBBIX JETATICH U KOHCTPYKIIHA.
BrisiBnenue u ycrpaHeHue HEUCIIpaBHOCTEH B IpUOopax.
BrinonHenue 3aganuii o yCOBEPIICHCTBOBAHUIO MPUOOPOB.
Pa3paboTka HOBBIX BapUAHTOB OIBITA.

[TocTpoeHne THITOTE3Bl HA OCHOBE aHAIN3a UMEIOIINXCS JaHHBIX.
Pa3paboTka u mpoBepka METOUKU HKCIIEPUMEHTAIbHONU PabOTHI.
[TpoBenenue nccne0BaTENbCKOTO SKCIIEPUMEHTA.
MonenupoBaHue U KOHCTPYHPOBAHUE.

YUYET PABOYEM MPOT'PAMMBI BOCITUTAHUS

VYuebHblil npenMer «XuMus» HpeAMEeTHOW o0nacTu «XUMHsD H3y4daeTcs Ha YpOBHE OCHOBHOIO
ob1iero o0pazoBaHus B KauecTBe 0053aTeIbHOrO IpeaMeTa B 8,9—x kiaccax.

W3yuenue npenMera Kak 4acTH TNpeIMETHOM o0siacTH «XHUMHS» OCHOBAHO HAa MEXKIIPEIMETHBIX
CBA35X ¢ peaMeTamu: «buonorusy, «@usukay u 1p.

BocnurarensHbli TOTEHIIMAT MpeaMeTa «XUMUSD PEATU3YETCS Yepe3:
- YCTAQHOBJICHHE JOBEPUTENbHBIX OTHOIIEHUH ¢ OOYyYaroIMMUCS, CHOCOOCTBYIOUIMX TIO3UTUBHOMY
BOCIIPUATHIO OOy4aromMMHCS TpeOOBaHUW U MPOCHO y4yuTeNs, MPHUBICUYEHUI0 WX BHUMAHUSA K
o0cyx1aeMoit Ha ypoke MH(OpMAIH, aKTUBU3AIMK UX TTO3HABATEIbHON JEATENbHOCTH;
- OOy JIeHHe 00yyaroLuxcs coOM01aTh Ha YpoKe OOIIETIPUHSThIE HOPMBI MIOBEICHNUS, MpaBuiIa OOLIEeHUS
CO CTapIIMMHM (TI€Aarorn4ecKuMu pabOTHUKAMH) U CBEPCTHUKAMHU (00YYarOLIMMUCS), IPUHIMITEI YIeOHOM
JUCLUIUTMHBI U CAMOOPTraHU3alHH;
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- TpUBJICUYCHWE BHUMAaHUS OOYYAIOUIMXCS K IIEHHOCTHOMY AacCHeKTy HM3Y4aeMbIX Ha YpOKax SBJICHUH,
UCIOJIb30BAHNE BOCIUTATENBHBIX BO3MOKHOCTEH pa3jiena yepes3 moa0op COOTBETCTBYIOIINX YIIPaKHEHHI;

- TPUBJICUYCHHE BHHMAHUS OOYYAIONIMXCS K IICHHOCTHOMY AacCIeKTy M3Y4aeMbIX Ha YpOKaX SIBJICHUM,
UCIOJIb30BAHNUE BOCIHHUTATEILHBIX BO3MOXKHOCTEH COJAEp)KaHUS Y4eOHOro IpeiMeTa 4Yepe3 4yBCTBa
CONPUYACTHOCTH C POJHON TMPHUPOJON, HCIONB3Yysl HA YpPOKaX TBOPYECTBO TIOATOB, XYJIOKHUKOB,
BOCIIEBAIOIINX €€ KpacoTy, yepe3 3HAKOMCTBO C COBPEMEHHBIMU JIOCTHKEHUSMHU B PA3IMUYHBIX 00IACTIX
OTEYECTBEHHOM XMMHUYECKOW MMPOMBILIJIEHHOCTH, MEIULIMHBI, CENBCKOTO X0351CTBA;

- IpPUMEHEHHE Ha ypOKaX HHTEPAaKTUBHBIX (OpPM PabOThI C OOYHYAIOLUIMMUCS: WHTEIUIEKTYaJbHBIX HIP,
CTUMYIIUPYIOIIMX  [O3HABATEIBHYI0 MOTHBAIMIO0  OOyYarOMIMXCS; JUCKYCCHM, KOTOPBIE  JaioT
00y4aroImuMcsi BO3MOKHOCTb MTPUOOPECTU OMBIT BEACHUSI KOHCTPYKTUBHOIO JAMAJIOra; FPYMIOBOi pabOThI
Wi paboThl B Mapax, KOTOPhIE ydaT OOy4YaromMXcsi KOMaHIHOW pa0oTe W B3aUMOICHUCTBUIO C JAPYTUMH
00y4arOIMHUCS;

- MHUIIMUPOBAHKE U TIOJICPIKKY UCCIICIOBATEIIBCKOM AEATEIHPHOCTH 00YJAIOIINXCS B PAMKAX peaTu3aiii UMH
WHIUBUIyaIbHBIX M TPYIIOBBIX HCCIEAOBATEILCKUX IPOEKTOB, YTO JacT OOYyYarolMMCS BO3MOXKHOCTh
MPUOOPECTH HABBIK CAMOCTOSITEIIBHOIO PEIICHHS TEOPETHUYCCKOM IMPOOJIEeMbl, HABBIK TEHEPUPOBAHUS U
otopmiieHHsT COOCTBEHHBIX HJIEH, HABBIK YBKUTEIHHOTO OTHOILICHUS K YYKUM HJesiM, O(OpMIICHHBIM B
paboTax Qpyrux UccieoBaTeiei, HaBbIK MyOJMYHOTO BBICTYIUICHUS MEPE/ aAyIUTOPUCH, apryMEHTHPOBAHHUS
Y OTCTauBaHMS CBOCH TOUKHU 3PCHUS;

- BKJIFOUCHHE B YPOK UTPOBBIX MPOIEITYP, KOTOPBIC TOMOTAIOT TOICPKAaTh MOTHBAIMIO O0YJAIOIIUXCS K
MONYYCHUIO 3HAHUM, HAJIQKUBAHUIO TO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLIEHHHA B KJIAcCe, MOMOTaloT
YCTaHOBIICHUIO TOOpOXKeIaTeIbHONH aTMOC(Eephl BO BpEMS YpOKa.

KosinuecTBO 011eHOYHBIX TPOLEAYP:

Buj padorsl KoimmuecTBo

8 kiacce 9 kiaacc

CraproBas KOHTPOJIbHAs paboTa 1 -
[TpakTHyeckue paboThl
KonTtposbHble paboThl
HTorosast KOHTpoJIbHAs paboTa

Rlwlo
NN
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

HanmenoBanmue pa3jiesioB u
TeM NMPOrpaMmbl 4acoB

Ne ni/n

Pasznen 1. HepBonaqanLHHe XUMHNYECCKHUEC TTIOHATUSA
Xumusa — Ba)kHas 00J1acThb

KoaunuectBo

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypPChl

11 €CTECTBO3HAHUS U 5 bubmmoreka [JOK
PaKTUYECKOMN eATETLHOCTH https://m.edsoo0.ru/7f41837c
YeJI0BeKa

12 BeittecTBa 1 XUMHU4ECKHE 15+1 bubmuoreka [JOK
peaKiuu https://m.edsoo.ru/7f41837c

Hroro no pazneny 20+1

Pa3znen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYECKUX BellleCTB

21 Bosnyx. Kucnopoa. [lonsatue 6 bu6mmoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837¢c

29 Bognopon. Ilonsitue o 8 bubnuorexka [JOK
KHMCJIOTaX U COJISAX https://m.edsoo.ru/7f41837c

23 Bopa. PactBopsr. [Tonsatue 06 5 bubmmorexa [IOK
OCHOBaHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJ1aCcChl bubmuoreka [JOK

2.4 11+1

HEOPraHUYECKUX COCIUHEHUI

HToro mo pazneny 30+1

Paznen 3. [lepuoanyeckuii 3axkon u [lepuoguyeckasi cucreMa xumuueckux 3jaementon 1. U.
MenpeneeBa. CTpoeHune aToM0B. XUMHYecKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuum

Ilepronnueckuii 3aKOH 1
Ilepuoanueckas cucrema

https://m.edso0.ru/7f41837¢c

bu6mmoreka [IOK
3.1 XUMH4YECKHX 3aeMeHToB /l. 1. 7+1 https://m.eds00.ru/7f41837¢
Mennene-eBa. CTpoeHue
aToma
o | omeme o Bimoanox
' https://m.edsoo.ru/7f41837c
BOCCTaHOBUTENBHBIE PEAKIIUU
HToro no pasgeny 15+1
Pe3epBHOe Bpemst 3-3
OBIIEE KOJIMYECTBO YACOB 68

11O MPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
Ne n/m HaumeHoBaHue pa3/iesioB U TeM KoQmuecTBo JuaexkTpoHHbIe (HU(pPOBbHIE)
NMPOrpaMmblI o0pa3oBaTe/ibHbIE PECYPChI
4yacoB
Pa3zneu 1. BeniecTBO U XUMHYeECKHE PeaKIUU
[ToBTOpeHue u yriay6ienue 3HaHUN bubnmoreka [JOK
11 5+1 .
OCHOBHBIX Pa3/iesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmoreka [JOK
' peakmuit https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNIUTHYECKAs JUCCOLIUALIMS. 8+1 bubnmnoreka [HOK

XUMHUYECKUE PEAKIIUU B PACTBOPAX

https://m.edsoo.ru/7f41a636

HTroro no pazneny 17+2
Pa3gen 2. HemeTa/uibl M HX COeTUHEHU ST
21 OO61mas xapakTepuCTHKa XUMUYECKUX 4 bubnuotexa [HOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
2| S o Biomomalok
' Py - P https://m.edsoo.ru/7f41a636
COEIMHEHNS
s w7 BiSiowa 10K
' TPYIIIBL. ’ p https://m.edsoo.ru/7f41a636
HUX COEIUHEHUS
2t | s BiSmow 0K
' N PYIIIBL. Poat https://m.edso00.ru/7f41a636
KPEMHUH U UX COSIMHEHUS
HTroro no pasneny 25
Pasznea 3. Merajliibl M X COeTHHEHHUS
. bu6nuoreka [IOK
3.1 O6mpze crofcTBa METAMIOB 4 https://m.edsoo.ru/7f41a636
N bubmmoteka [IOK
3.2 BaxkHelne MeTaibl 1 UX COSTUHEHUS 16+1 https://m.edsoo.ru/7f41a636
Hroro no pasgeny 20+1
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BemiecTBa 1 maTepuaibl B KU3HU YEJIOBEKA 3 Bubmrorexa IOK
' https://m.edsoo.ru/7f41a636
HTroro mo pazneny 3
Pe3epBHOE Bpemsi 3-3
OBIHIEE KOJINYECTBO YACOB 11O 68

ITPOI'PAMME
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ITOYPOYHOE IIJTIAHUPOBAHUE

8 KJIACC

HN3meHeHus1 B mporpamme:

PesepBHbIe yack (3 4.) pacnpeneneHsl CASAYIOIIIM 00pa3oM:
a) | u B temy 1.2 «CraproBas KOHTpoOJIbHas paboTay;
0) 1 u B Temy 2.4 «OCHOBHBIE KJIACCHl HEOPTraHMYECKHX COCIMHEHUI» BHeceHa TeMa «(O000IeHne U cucTemMaTi3anus 3HaHuid mo teme «OCHOBHBIC
KJIACChl HEOPTAHUYECKUX COCAMHEHUN»Y;
B) 1 u B Temy 3.1 «MToroBast KOHTpOJIbHAS Pa0OTaY.

KoauuectBo
aKaJeMHYeCKHuX DJIeKTPOHHbIE
N/ HaumeHoBaHMe pa3aesioB U TeM 4aCc0B, 0TBOAUMBIX Jlara Hara dpaxr (undgposbie)
¢ mn HA OCBOEHHE IJIaH oOpa3oBaTeJibHbIE
pa3jiesia u TeMbl pecypcsl
Paznen 1. 20u+14(u3
IlepBoHauya/bHbIC XUMHYECKHE TOHATHS pe3epBa)
Tema 1.1
XuMus — BajKHas 00JI1aCTHL €CTeCTBO3ZHAHUSA U 54
NPaAKTHYECKOI 1eATEeJTbHOCTH YeJI0BEeKa
ITpenmer xumuu. XuMus B cucteMe Hayk. PoJib XuMuu B
Pelt K N bu6mmorexa [IOK
1 JKU3HU uenoBeka. Tena u BemectBa. Pusnueckue cBOMCTBA 1 3.09 ]
https://m.edsoo.ru/ff0d210c
BemecT. MHcTpykTax no Th
bu6mmorexa [IOK
2 IToHsATHE O METOAX MO3HAHUS B XUMHUHU 1 3.09
A https://m.edsoo.ru/ff0d227e
IIpakTnueckast padora Ne 1 mo Teme «IIpaBuiia padoThl
3 B .Jl')laﬁo aTo 1/11/151 npuéMbI 00palleHus cp 1200 al")ro HBIM 1 10.09 Bubmzorexa LIOK
patop p pait patop ' https://m.edsoo.ru/ff0d23dc
000py/10BaHHEM»
4 Yucteie BemecTBa 1 cMecu. CriocoObl pa3aeneHus: cMecei 1 10.09 bu6mmoreka [JOK
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IIpakTnyeckas padora Ne 2 mo reme

https://m.edsoo.ru/ff0d26ca

bubmuoreka [JOK

5 «Pa3nenenne cmeceii (Ha mpuMepe OYMCTKH MOBAPEHHOM 1 18.09 https://m.edsoo.ru/f0d26ca
COJIH)»
Tema 1.2 159+ 1y (u3
BemecTBa M XUMHYeCKHE peaKIMHU pe3epBa)
bubmuorexa [JOK
6 ATOMBI M MOJIeKY b1 1 18.09 https://m.edsoo.ru/ff0d2a6c
bu6mmorexka [IOK
7 Xumuueckue 3j1eMeHTbl. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB 1 24.09 https://m.edsoo.ru/f0d2bes
8 [IpocTble U ciioXkHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE 1 24.09 bubnuorexa [JOK
Y4EHHUE ' https://m.edsoo.ru/ff0d2a6c
bubmuorexa [JOK
d ATOMHO-MOJIEKYJIAPHOE yueHHE 1 1.10 https://m.edsoo.ru/ff0d2d50
10 CraproBasi KOHTPOJIbHasi padoTa +1 1.10
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKas bubnnoreka [JOK
11 1 8.10 _
dbopmyra. BareHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2eae
12 OTtHocuTenbpHas aToMHast Mmacca. OTHOCUTENbHAS 1 810 bubnmnoreka [JOK
MOJIEKYJIIpHas Macca ' https://m.edsoo.ru/ff0d323c
13 MaccoBas 1o XUMHYECKOTO DIIEMEHTA B COEINHEHUU 1 15.10 bubmiorexa HOK
' https://m.edsoo.ru/ff0d350c
14 KonungectBo BemecTBa. Moabs. MossipHas Macca 1 15.10 bubnnoreka [JOK
' https://m.edso0.ru/ff0d5230
B3anMocBsI3b KOTMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX
15 eauHul] BeriecTBa. Pacu€rel mo popMynamMm XUMHUECKUX 1 22.10

COEUHEHNN
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bubmuoreka [JOK

16 ®u3nuecKue U XUMUUECKHUE SIBJICHUS 1 22.10 https://m.edsoo.ru/ff0d37fa
bu6mmoreka [IOK
17 XuMHUYECKasl peaklys U €€ IPU3HaKU 1 5.11 https://m.edsoo.ru/ff0d3a16
18 3aK0H COXpaHEHUsI MACChI BEHIECTB. XUMUYECKUE 1 511 bubnnoreka [HOK
YpaBHEHUS ' https://m.edsoo.ru/ff0d3b88
19 Boruncnenus maccbl M KOTMYECTBA BEUIECTBA, 110 1 12.11 bubnnorexa [HOK
YPaBHEHUSIM XUMHUYECKHX PEaKIU ' https://m.edsoo.ru/ff0d5708
20 Kitaccupukanus XUMHUYeCKUX peakiuii (COSTMHCHHSI, 1 1211 bubnnoreka [JOK
pasoKeHUs, 3aMeleHUs, 0OMEHA) ' https://m.edsoo.ru/ff0d3f34
21 KonTpoasnas padora Ne 1 no teme «BemecrBa u 1 1911 bubnnoreka [JOK
XHMHYEeCKHe peakuum» ' https://m.edsoo.ru/ff0d4290
Paznen 2. 30u+1y((u3
Baskneiimue npeacTaBuTe/ M HEOPraHUYECKHUX BELECTB pe3epBa)
Tema 2.1 64
Bo3nyx. Kucaopona. [lousiTue 06 okcugax
Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kuciopox —
22 3JIEMEHT M MPOCTOE BemecTBO. O30H — aNIOTPOITHAS 1 1911 bubnuotexa [JOK
Monupuxkamnus kuciopoaa. Kpyrosopor kucinopona B ' https://m.edsoo.ru/ff0d448e
Ipupoie
23 Haxoxaenne kucnoponaa B mpupojie, Gu3ndecKue u 1 26.11 bubnuotexa [JOK
XUMHUYECKHE CBOMCTBA (peakuuu ropenus). OKcuabl ' https://m.edsoo.ru/ff0d4614
Crioco0sI ToTydeHusT KHUCIIOpo/ia B 1abopaTopuu u bubnuotexa [JOK
24 1 26.11 _
IIPOMBIIUIEHHOCTH. [IpuMeHenue kuciaopoaa https://m.edsoo.ru/ff0d497a
25 TemoBoit 3 pexT XuMuUecKon peakiiui, 1 3.12 bubnnoreka [JOK
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TEPMOXUMHUYECKUE YPABHEHHUS, K30 - M SHJIOTEPMUUECKHIE
peaKIuu

https://m.edsoo.ru/ff0d4790

TomiuBo: yroiab U MeTaH. 3arpsi3HeHUE BO3/1yXa, YCUICHUE bubnnoreka [HOK
26 1 3.12 _
napHUKOBOTO d(dekTa, pazpyiieHue 030HOBOTO CIIOS https://m.edsoo.ru/ff0d4c4a
IIpakTuyeckasi pa6ora Ne 3 no reme «Ilosryuenue u bubnmoreka [JOK
27 . 1 10.12 _
codupaHue KMCJI0POaa, U3yYeHHe ero CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
Tema 2.2
8u
Bomopon. IloHsiTHE 0 KHCJIOTAX U COJIAX
28 Bonopon — anemeHT u npocroe BemecTBo. Haxoxaenue 1 1012 bubnuorexa [JOK
BOJIOPO/Ia B IPUPOJIE ' https://m.edsoo.ru/ff0d4dd0
Haxoxaenne Bogopoa B mpupoje, Gusndeckue u bubnnoreka [JOK
29 . 1 17.12 _
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOOBI MOTYUYCHHS https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
30 Kucnorst 1 17.12 https://m.edsoo.ru/ff0d50d2
bu6mmoreka [IOK
31 Comn 1 24.12 https://m.edsoo.ru/ffod4ddo
IIpakTyeckas padora Ne 4 o reme «Ilomyuenune n bubnnoreka [JOK
32 N 1 24.12 _
codupaHue BOJ0PO/1a, U3yUeHH e ero CBOMCTB) https://m.edsoo.ru/ff0d4f42
. ; bubnuotexa [JOK
33 Monspubiii 061EM rasos 1 14.01 https://m.edsoo.ru/ff0d542e
Boruncnenus o0pEMa, KoJIruecTBa BElIecTBa ra3a mo ero bubnuotexa [JOK
34 i 1 14.01 _
W3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH 00BEMY https://m.edsoo.ru/ff0d55a0
35 Brruucnenust 00bEMOB ra30B 110 YPAaBHEHHIO PEAKITUN Ha 1 2101 bubnuotexa [JOK
OCHOBE 3aKOHa 0O0OBEMHBIX OTHOILIEHUI ra30B ' https://m.edsoo.ru/ff0d5708
Tema 2.3 5 g
Bopa. PactBopsl. Ilonsitue 06 0CHOBaHMSAX
36 du3nyeckue U XUMAYECKHUE CBOMCTBA BOJEl. Boga kak 1 21.01 bu6mmoreka [JOK
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pactBopuTesb. KpyroBopoT Bo/ibl B IPUPOIE. 3arpsi3HEHNE
NPUPOJHBIX BOA. OXpaHa M OYUCTKA IPUPOIHBIX BOJ

https://m.edsoo.ru/ff0d587a

37 OcHoBanus. PactBopsl. Posib pacTBOpOB B IIpUpO/IE U B 1 28.01 bubnnoreka [HOK
JKU3HU YEJIOBEKA ' https://m.edsoo.ru/ff0d59e2
bubmuorexa [JOK
38 HacpliieHHbIe 1 HEHACHIIIEHHBIE PACTBOPHI 1 28.01 https://m.edsoo.ru/f0d5b40
bubmuorexa [JOK
39 MaccoBast 10JIs BEIIECTBa B paCTBOPE 1 4.02 https://m.edsoo.ru/ffodSeba
| STty M o s Tparcassin L | Bnsmorea 10K
p P9 per e ' https://m.edsoo.ru/ff0d6342
PACTBOPEHHOIO BelleCTBa)
Tema 2.4 11u+1u4
OcHOBHBIE KJIACChl HECOPTAHUYECKHUX COeAUHEHHI (u3 pe3epBa)
a1 Knaccugukarus Heopranndeckux coeinHeHni. OKCUIbI. 1 11.02 bubnnoreka [JOK
Knaccudukanus okcugoB. Homenkinarypa okcumaoB ' https://m.edsoo.ru/ff0d664e
[Tonyuenue oxcunoB. u3ndeckre 1 XUMHUUECKHUE CBOICTBA bubnuorexa [IOK
42 1 11.02 _
OCHOBHBIX, KHUCJIOTHBIX 1 aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
OcnoBanus. Knaccudukanusa ocioBanuii. Homenknatypa bubnuotexa [JOK
43 . 1 18.02 _
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
[Tonyuenne ocHoBaHui. PU3NYECKHE U XUMUYECKHE bubnnoreka [JOK
44 o . 1 18.02 _
CBOMCTBAa OCHOBaHUU https://m.edsoo.ru/ff0d67ca
bu6mmoreka [JOK
45 Kucnotsl. Knaccugukarms kuciaor. HomeHknaTypa KUcioT 1 25.02 https://m.edsoo.ru/ff0dfee?
[Tonryuenue kucnor. dusnueckue U XUMUYECKUE CBOMCTBA bubnuoreka [IOK
46 1 25.02 _
KHMCJIOT https://m.edsoo.ru/ffOdfee2
. N bubmuorexa [JOK
47 Comu. Homenknarypa conei. [lonyduenue coneit 1 4.03 https://m.eds0o.ru/00ad9474
48 dusndeckue U XUMHIECKUE CBOMCTBA COJICH 1 4.03 bubnuotexka [JOK
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IIpakTnyeckas padora Ne 6. Pemnenne

https://m.edsoo.ru/00ad9b7c

bubmuoreka [JOK

49 IKCMEPUMEHTAIbHBIX 33124 10 TeMe «OCHOBHBIE KJIACChI 1 11.03
p Aat https://m.eds00.ru/00ad9a50
HEOPraHU4eCKHUX COeIMHEeHHuID)
['eneTnueckas CBsI3b MEXKY KJIACCAMH HEOPTaHMYECKHUX bubnnoreka [HOK
50 . 1 11.03 _
COETUHEHUN https://m.edsoo.ru/00ad9cb?2
51 O06o0011eHre u cucreMaru3anus 3HaHui o TeMe «OCHOBHBIE +1 18.03
KJIACChl HEOPTAHUYECKUX COECIUHEHUI '
52 KonTpoJsibHas padora Ne 2 no teme "OcHOBHBIE KJIACCHI 1 18.03 bubnuorexa [JOK
HEOPraHU4ecKuX coeuHeHn" ' https://m.edsoo.ru/00ad9ela
Pasznea 3.
Hepuoauveckuii 3axkoH u Ilepuognueckas cucrema
159+14u3
xummnuyeckux 1eMenToB Jl. U. MenpaesneeBa. Ctpoenne
pe3epBa)
aToMOB. XuMHYecKas cBsA3b. OKMCIUTETbHO-
BOCCTAHOBHMTEJIbHbIE PEAKIIUN
Tema 3.1
IHepuonnueckuii 3akoH u Ilepuoanyeckast cucrema Ta+1u
XMMHYECKHX )J1eMECHTOB (u3 pe3epBa)
1. U. MenneneeBa. CTpoenune aToma
53 [IepBble NONBITKY KJIACCU(PUKALIUU XUMUYECKUX FIIEMEHTOB. 1 1.04 bubnuorexa [IOK
ITonsTHE O IPYIIIAX CXOAHBIX DJIEMEHTOB ' https://m.edsoo.ru/00ad9ffa
OJeMeHTBhl, KOTOpbIe 00pa3yoT aM()OTEpHBIE OKCUIBI U
TUIAPOKCHIBI.
P y Bubmiorexa [[OK
54 [Iepnonnueckuii 3akoH. [lepnonnyeckas cucrema 1 1.04 .
https://m.edsoo.ru/00ada52c
xumMuueckux anementoB .M. Mennaeneena.
KopotkoneproaHas 1 ImuHHONIEpHOAHAST POPMBI
55 [Ieproas! u rpynmnsl. PU3HMUECKUNA CMBICTT 1 8.04 bubnuorexa [IOK

MOPSIKOBOTO HOMEpa, HOMEPOB MEePUO0/ia U TPYIIIIbI

https://m.edsoo.ru/00ada52¢
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9JICMCHTAa

56 Crpoenue atomoB. CoctaB aTOMHBIX saep. M30Tonsl. 1 8.04 bubmmoreka [JOK
DIIEKTPOHBI ' https://m.edsoo.ru/00ada342
CrtpoeHnue 3J1eKTpo 000JI0Y€K aTOMOB II¢ 20
57 XI:II\)/H/IIII::PCIKH)J(I anTeIl)VIeI:{I;};I; HepJIfIOLII[qu(T:KZIﬁ ]?:I/IIICTpeBl\j:I([[ 141 1 15.04 bubmoreka LJOK
T ' https://m.edsoo.ru/00ada6bc
MeHneneeBa
XapakTepucTuka XMMHYECKOTO 3JIEMEHTA IO €Tr0
nosnoxxeHuto B [lepuoanueckoii cucrteme /. . Menaeneena.
58 3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XUMUUYECKUX 1 15.04 bubmorexa LIOK
N ' https://m.edsoo.ru/00ada824
3JIEMEHTOB, METAJUIMYCCKUX U HEMETAJUIMYECKUX CBOMCTB 110
rpynmnam u neprojaam
3nauenue [lepuoanueckoro 3akona u [lepnoanueckoit Bubmorexa LIOK
59 CUCTEMbl XUMHUUYECKUX 3JIEMEHTOB JJIs Pa3BUTHUS HAYKH U 1 22.04 .
.y https://m.edsoo.ru/00ada96e
npaktuku. Jl. . MenaeneeB — y4€HbIN U IpaskIaHUH
bubmuoreka [JOK
+
60 Hrorosasi kKoHTpOJIbHAsI padoTa 1 22.04 https://m.edsoo.ru/00adaab8
Tema 3.2
XumMunueckas cBsizb. OKHCIUTEIBHO- 8u
BOCCTAHOBHUTEJIbHbIE PeaKIIUH
bu6mmoreka [JOK
61 XuMHECKas CBssh 1 29.04 https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
62 DIEKTPOOTPULIATEIBHOCTh XUMUYECKUX IIEMEHTOB 1 29.04 https://m.edso0.ru/00adac34
bu6mmorexa [IOK
63 KoBanenTHas (nmossipHast 1 HEMOJsIpHAst) CBSA3b 1 6.05 https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 Honnas ceazp 1 6.05 https://m.edsoo.ru/00adaab9
65 CreneHb OKUCTIEHUS 1 13.05 bubmorexa LJOK

https://m.edsoo.ru/00adae28
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bubmuoreka [JOK

66 OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1 13.05 https://m.edsoo.ru/00adb076

67 [Iponecchl OKUCIIEHUSI U BOCCTAaHOBJIEHUS. OKUCIUTENHN U 1 20.05 bu6mmoreka [IOK
BOCCTAHOBUTEIN. XUMUYECKUN SKCIIEPUMEHT ' https://m.eds00.ru/00adb076
KontpoabHasi padora Ne 3 no teme «OKMCIUTEIBHO- bubmumoreka [IOK

68 1 20.05 _
BOCCTAHOBHTEJIbHbIE PEAKIUN» https://m.edsoo.ru/00adb486

OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHHS OCHOBHOM

OBPA30OBATEJIbHOH TPOT'PAMMBI

8 KVIACC
Kon [IpoBepsieMble ITpeIMETHBIE PE3YIbTAaThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
IIPOBEPSEMOTO IIPOrpaMMbl OCHOBHOT'O 0011er0 00pa30BaHus
pe3yJibraTta

1 [To Teme: "llepBOHavYaIbHBIE XUMUYECKUE MTOHITHS"

11 pacKpbIBaTh CMbICII OCHOBHBIX XMMMYECKUX IOHSITHI: aToM, MOJIEKYJa, XUMHUYECKUN
9JIEMEHT, IPOCTOE BELIECTBO, CJOXHOE BEIIECTBO, CMeChb (OAHOPOAHAS U
HEOJIHOPO/IHAsA), BAJEHTHOCTb, OTHOCHUTEJIbHAasT aTOMHasi M MOJIEKYJsSIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0Jsl XHUMHYECKOro
3JIEMEHTA B COCIMHEHHMH, MOJISIPHBIH OO0BEM, XMMHUYECKasi PeaKlus, KiIacCu(pUKaIUsI
peaKMii: peakui COeAMHEHUs, PEaKLUU Pa3JIoKEHUs, PEaKLUU 3aMellEeHUs], PeaKLuu
oOMeHa, PK30- W JHJOTEPMHUYSCKHUE PEaKIHU, TEIUIOBOH 3 (EeKT peakiuu, pacTBop,
MaccoBas J10J1s BelllecTBa (IPOLIEHTHAs KOHLEHTpalKs) B pacTBOpe

1.2 WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX IMOHATUH M HPUMEHSATHh 3TH
MOHSITUS IIPU ONTUCAHUM BELLECTB U UX IPEBpAIICHUN

13 UCIIOJIb30BaTh XMMMUYECKYI0 CHMBOJIMKY JJIsi COCTaBJI€HUS (OpMyN BEUIECTB HU
YPaBHEHUH XMMUYECKUX peaKI1ii

14 PacKphIBaTh CMBICII 3aKOHOB COXPAaHEHHUS MacChl BELIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YU€HUs1, 3aKOHa ABOraapo

1.5 OIpPEEIATh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUX

1.6 KJaccu(uIUpoBaTh XMMHYECKHE peakiuu (M0 YHCIy M COCTaBy Yy4YacTBYIOIIMX B
peaKkuuu BEUIECTB, M0 TEIJIOBOMY 3D PexTy)

1.7 BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB

1.8 BBIUHCIISITH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa 10 (pOopMysie COeTUHEHNUS,

1.9 BBIUHCIISTH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE

1.10 IPUMEHSTh €CTECTBEHHO-HAay4Hble METOJbl IO3HAHMUS - HaOJIOJEHHE, HU3MEpEHueE,
MOJIEIUPOBAaHHE, IKCIIEPUMEHT (peabHbI U MBICIICHHBIH )

2 ITo Teme: "Baknelimue npeacTaBUTENN HEOPTaHUYECKUX BELIECTB"

2.1 pPacKpbIBaTh CMBICIT OCHOBHBIX XMUMHUYECKHUX TOHSATUH: OKCHJ, KHCIIOTa, OCHOBaHUE,
COJIb

2.2 ONpEACIATh NPUHAMIEKHOCTh BELIECTB K OIPENEICHHOMY KJacCy COEIMHEHUH I10
dbopmynam

2.3 KJIaCCU(UIIMPOBATh HEOPTaHUYECKUE BEILIeCTBA
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2.4

XapakTepu30BaTh (OMUCHIBATh) OOIHME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB,  IIOATBEP)KJIas  ONHCAHME IMPUMEPAMH  MOJIEKYJISPHBIX  YpPaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKITHHA

2.5

IMPOIrHO3UPOBATH CBOICTBa B€IICCTB B 3aBUCHMOCTH OT HX KAa4€CTBCHHOI'O COCTaBa,
BO3MOXHOCTHU IMTPOTCKAHUA XUMHUYCCKUX HpeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XHUMHUYECKOW TOCYAOH ¥ J1a00paTOpHBIM
o0opy/soBaHUEM, a TakXe IMpaBuiiaM OOpallleHHs C BELIECTBAMU B COOTBETCTBUU C
HHCTPYKIUSAMU IO BBIITOJIHCHHUIO Ha60paT0prIX XUMHYCCKUX OIIBITOB IO IMOJYYCHHUIO
U COOMpaHUIO Ta3000pa3HbIX BeIIECTB (BOJOpPOAA U KHUCIOPOAA), MPUTOTOBICHUIO
pPacTBOPOB € ONPEACIEHHON MacCOBOM JI0JIEM pACTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U MPOBOAUTH XUMUYECKUE IKCHEPUMEHTHI M0 PACIO3HABAHHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIUKATOPOB (JIakMyC, (peHON(TaIenH, METUIIOPAHK U APYTHUE)

2.7

MMPOBOAUTDL paCYCThI 10 YPABHCHHUIO XUMHYECKOM pCakuuu

[To Teme: "llepuoanueckuii 3akoH u [lepronuueckast cucteMa XUMUUECKHX JIEMEHTOB
HA.N. MenneneeBa. CtpoeHue aroMoB. XuMHUYecKass CBs3b. OKHUCIUTEIBHO-
BOCCTaHOBUTENIbHbBIE peaKuu"

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX TIOHSTHH: AApO aroMma, BHCKTpOHHLIfI CIION
aToMa, aTOMHas Op6I/ITaHB, paaunyc atomMa, XUMHYCCKaAsA CBA3b, ITOJIApHAs U HCTIOJIAPHAA
KOBAJICHTHAsA CBA3b, JJICKTPOOTPHUUATCIBHOCTb, MOHHAA CBsA3b, MOH, KaTHOH, aHWOH,
CTCIICHb OKHCJICHUA

3.2

I(J'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHEC 3JICMCHTBI

3.3

ONMCHIBaTh M XapakTepu3oBaTb TaOIMuHyl0 ¢opMmy Ilepuonnyeckoit cucrteMsl
XUMHUYECKHX 3JIEMEHTOB: pa3iuyaTh MOHATHUA 'TiaBHas moarpynmna (A-rpymmna)’ u
"nmo0ounas noarpynna (b-rpynna)", "mansie" u "Oonbiue" nepuosl

3.4

packpeiBaTh cmbica [lepuoamyeckoro 3akona [[.M. MenneneeBa: 1€eMOHCTPUPOBAThH
NIOHMMAHHE IEPUOJUYECKON 3aBUCUMOCTU CBOMCTB XMMHMUYECKHX 3JIEMEHTOB OT HX
nostoxkenus B [lepnoanaeckoii cucreme

3.5

COOTHOCUTH OOO3HauUEHUs, KOTOphle MMeEITcs B Tadmuie "llepuomuyeckas cucrema
xumudeckux odnemeHToB JI.M. MenneneeBa" ¢ YMCIOBBIMH XapaKTEPUCTHUKAMHU
CTPOCHMSI aTOMOB XHWMHUYECKHX DJIEMEHTOB (COCTaB W 3apsn sapa, oOIIee YHCIIO
AIIEKTPOHOB U PACIIPEIeTICHUE UX TI0 JIIEKTPOHHBIM CIIOSIM)

3.6

ONpeaACIAATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

OTIpeIeNATh BUJ XHUMHUYECKON CBsI3UM (KOBaJCHTHAs W HMOHHAs) B HEOPTaHUYECKUX
COECTUHEHUIX

9 KJIACC

Kon
MIPOBEPSIEMOTO

[IpoBepsieMbie MTpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
MPOTrpaMMbl OCHOBHOT'O 0011IeT0 00pa3oBaHus
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pe3yibTara

1

ITo Teme: "BemectBo u xumuyeckas peakius"

11

pPAacKpBIBaTh CMBICI OCHOBHBIX XHMMHYECKHUX IOHSITHUH: PpacTBOP, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHL, JJIEKTPOJUTHYECKAsT JUCCOLMALUSA, PEaKUMM HOHHOro OOMeEHa,
KaTaJln3aTop, XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE peakLuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ pEaKLUH,  OKUCIUTENb,  BOCCTAaHOBMTEID,
OKHCIICHME M BOCCTAaHOBJIEHME, aIOTPOIUs, aM(pOTEPHOCTb, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, MOHHAs, METAJUIMYECKas), KPUCTAIJIMYECKas pelleTKa, CIUIABBI,
CKOpPOCTh XUMHUYECKOH peakuuu

1.2

HIUTIIOCTPHUPOBATh B3aWMMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHATUH W IMPUMCHSATL 3THU
IMOHATHA IMPU OITMCAHUHN BCUICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUYECKON NUCCOIMALMM KUCIIOT, IIEJIOYEH U COJEH,
MOJIHBIE U COKpPALICHHBIC YPaBHEHUS peaKlUuii HOHHOTO 0OMeHa

14

pPacKkpbiBaTh CYHIIHOCTb OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ IMOoCPCaACTBOM
COCTaBJICHHA 3JICKTPOHHOT'O OajaHca 3TUX peaKuHﬁ

1.5

MMpOBOAUTD PACYCTHI I10 YPABHCHHUIO XUMHUYECKOM pe€aKnuu

ITo temam: "Hemetamnel 1 ux coequaeHus" u "MeTtauisl 1 uX coequHeHus"”

2.1

XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U clenupUuyYecKue XHUMHUYECKHE CBOMCTBA
MPOCTHIX U CJIOXKHBIX BEIIECTB, MOATBEPKIasi OMMCAHNUE TPUMEPAMH MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIl

2.2

COCTaBJIATh YPAaBHCHUS peaKHHfI, MOATBCPIKAAOIMNX CYHICCTBOBAHUC T€HETUYECKOMN
CBs3U MCXKY BCIICCTBAMHU Pa3JIMYHBIX KJIIACCOB

2.3

IMPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT HMX CTPOCHHA, BO3MOXHOCTHU
MMPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.4

CleoBaTh IMpaBWJIaM TIOJB30BAaHUS XHUMHUYECKOM TOCYAOH ©  J1a00OpaTOpHBIM
000pyIOBaHMEM, a TaKXe MpaBUIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIMSMHU TIO BBIMOTHEHUIO JTa00PaTOPHBIX XUMHUUYECKUX OIBITOB MO MOJTYYECHUIO
¥ cOOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKA U YTIIEKUCIIOTO Ta3a)

2.5

IPOBOAMTH PEAKIMH, MOATBEPKIAIOIINE KaUYEeCTBEHHBI COCTaB Pa3IMYHbIX BELIECTB:
pacrio3HaBaTh OIBITHBIM IyT€M XJOpHUI-, OpoMHI-, MOIUA-, KapOoHaT-, Qocdart-,
CWJIMKaT-, cylnb(dar-, THAPOKCHA-UOHBI, KAaTHOHBI aMMOHMS, HOHBI H3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX pACTBOpaX HEOPraHMUECKUX BEIIECTB

ITo Teme: "Xumus u okpyxkaronias cpeaa'

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XxuMuueckux mnoHsTui: [IJIK BemectBa; kopposus
METAJIJIOB

3.2

MNPUMCHATH OCHOBHBLIC OIICpalun MBICJIUTEIBHON JESITEIbHOCTH - aHalIM3 M CHHTC3,
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cpaBHEHHE, O0000IIEeHNe, CHCTEeMAaTH3allhi0, BBISBICHWE NPHUYUHHO-CICICTBEHHBIX
CBSI3€M - I W3Y4YEHHS CBOMCTB BEIIECTB M XUMHYECKHX PEAKIMH; €CTECTBEHHO-
Hay4YHbIE METOJbl TIO3HAaHMS - HAOJMIOJIEHHWe, W3MEpEeHHue, MOJICITUPOBAHHE,
AKCIIEPUMEHT (peajbHbIN U MBICICHHBIN)
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8 KJIACC

IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

Kon

[IpoBepsiemMblil 31eMEHT coaep KaHus

1

HCpBOHa‘IaJIBHBIC XHUMHUYCCKHUEC ITOHATHUA

11

[Ipeamer xumuu. Posib XuMHHU B )KM3HU YE€JIOBEKa. XMMHUS B cUCTeME HayK. Tena u BeliecTsa.
®du3nuecKkue CBOMCTBA BEUIECTB. ATpEeraTHOE COCTOSIHUE BEILIECTB

1.2

[TonsiTe 0 MeToAax MO3HAHUS B XUMHUU. YUCThIE BemecTBa U cMecH. CriocoObl pasiencHus
cMecen

1.3

ATOMBI U MOJIEKYJbl. XUMHUUYECKHE 3JIeMEHThl. CHMBOJIbI XUMHUUYECKHUX 371eMeHTOB. [IpocThie
U CJIOJKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE

14

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JI€MEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BellecTB. OTHOcHUTeNbHAs aTOMHasg Macca. OTHOcHTENbHAs MOJEKYJsIpHas Macca.
MaccoBast 1011 XMMHUYECKOI'O 3JIEMEHTA B COCAMHEHUH

1.5

KomnuectBo BemectBa. Monb. Moisipast Macca. B3auMOCBSI3b KOIMYECTBA, MACChl M YK CIIA
CTPYKTYPHBIX €IMHHUII BeulecTBa. PacyeTsl mo hopMynaM XMMHUYECKUX COCTUHEHHM

1.6

dusuyeckue W XUMHYECKHE SBJIEHUS. XUMHYECKas p€akiuuda M €€ IPU3HAKH. 3akoH
COXpaHEHHMsI MAacChl BeEIIECTB. XHMHYECKHe ypaBHeHHs. Kiaccupukanmus XUMHUYECKHX
peakuuii (COeAMHECHHUS, PA3JIOKCHHUSI, 3aMEIIICHIS, 0OMEHA)

1.7

XVUMHUYECKUH IKCHEPUMEHT: 3HAaKOMCTBO C XMMHYECKOW IMOCYAOHM, C MpaBuUiamMu padOThl B
nabopaTopud W NpUeMaMu oOOpalleHus ¢ JIabOpaTOPHBIM O0OPYAOBAaHUEM, H3yY€HHE U
onucaHue (U3MUECKUX CBOWCTB 00pa3lloB HEOPraHMYECKHWX BEIIECTB, HaOII0eHUE
¢u3nyeckux (IUIaBJI€HHWE BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIKe, KUIEHHUE U
KOHJIEHCAllUs BOJbI) U XMMHUYECKHX (TOpEHHE CBEYM, MPOKAJIWBAHWE MEIHOH IMPOBOJIOKH,
B3aUMOJICIICTBME MeNla C KHUCJIOTOW) sIBIEHWH, HaONIOJeHWe W ONUCaHME IPU3HAKOB
MPOTEKaHUs XUMHUUECKUX pPeaKIuil (pa3iokeHue caxapa, B3auMOJICHCTBUE CEPHOI KUCIIOTHI €
xyiopuioM Oapusi, pasnoxenue ruapokcunaa meau (II) mpu HarpeBanum, B3auMoneicTBHE
kene3a ¢ pactBopoM conu meau (1), uzydenne criocob6oB pazzenenus: cmeceit (C TOMOIIBIO
MarHuTa, QUIBTPOBaHME, BbIMAPUBAHME, JUCTWUIALMA, XpomaTtorpadus), IMpOBEICHHE
OUMCTKU TOBAapEHHON COJIM, HAONIOJICHWE M OIMCAaHUE PE3yJbTaTOB MPOBEACHMS OIbITA,
WUIIOCTPUPYIOIIETO  3aKOH  COXPAaHEHUs  MAacChl, CO3JaHME  MOJEIEH  MOJIEKYJ
(IIapoCTEepKHEBBIX)

Baxwuelinme npeactaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Bo3myx - cmeck razoB. CoctraB Bosmyxa. Kuciaopom - 37I€eMEHT W TIPOCTOE BEIIECTBO.
Haxoxnaenne kucmopoaa B mpupoze, (usmdeckne MW XUMHUYECKHE CBOMCTBa (peakiuu
ropenusi). Oxcunel. Ilpumenenue kuciopona. CrocoObl TONYYEHHS KHCIOpPOJIa B
naboparopuu U mpomblieHHoCcTH. KpyroBopot kucnoposaa B npupoze. O30H - alIoTpoIHas
MoaudHUKaIKs KUCIOpoaa

2.2

TeroBoit 3ddexT XuMudyeckoW peakiuu, TEePMOXUMHYECKHE YpaBHEHHUS, 0JK30- U
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SHAOTEPMHUECKHUE peakiuu. TOIIMBO: Yrojib W MeTaH. 3arps3HeHHe BO3/AyXa, YCHIIEHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CI0s

2.3

Bonopoz - anemeHt u npocroe BemecTBo. HaxoxaeHne Bogoposa B mpupoae, Gusnueckue u
XMMHYECKHE CBOMCTBA, IPUMEHEHHE, ClIOCOObI oay4deHus. Kucnotsl u conu

2.4

Monsipablii 00beM razoB. PacueTsl 10 XUMUYECKUM YPaBHEHHSIM

2.5

®dusnyeckue cBoicTBa Bonbl. Boma kak pactBoputesb. PactBopsl. HackimeHnble u
HEHACBIIICHHbIE pacTBOphL. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi J0Jig BEIIECTBA B
pacTBope. XMMHUUYECKHE CBOMCTBa BOJIbI. OcHOBaHMs. Pojb pacTBOPOB B MPUPOJIC U B KU3HU
yesioBeka. KpyroBopor BoJibl B Mpupojie. 3arpsisHeHUEe TPUPOAHBIX BoJ. OXpaHa U OYUCTKA
MIPUPOIHBIX BOJT

2.6

Knaccudukamuss Heopranmveckux coeaumHeHuit. Oxcunsl.  Kiaccugukanus —OKCHIOB:
cojeoOpasyromue (OCHOBHBIC, KHCJIOTHBIE, aMmdoTepHble) U  HecolieoOpas3yromme.
Homenknarypa okcunoB. @dusnyecknue M XHMHYECKHE CBOWCTBa OKcHAOB. [lomydenue
OKCH 0B

2.7

OcHoBanmsi. Kitaccupukanus OCHOBaHM: MICIIOYM W HEPACTBOPUMEIC  OCHOBAHWSL.
Homenkinarypa ocHoBaHuidi. @u3znueckue M XUMHUUYECKHE CBOMcTBa ocHOBaHM. [lomyuenue
OCHOBaHHH

2.8

Kucnotsl. Knaccudpukanus xucinor. Homenknarypa kuciaor. dusznueckue U XUMHUECKUE
cBoMcTBa KUCHOT. P akruBHOocTH MeTtaiioB H.H. bekerosa. [Tony4yenue kucimor

2.9

Conu. Homenknarypa cosneit. @usnueckue u XuMudyeckue cBoiictsa cosel. [lonydyenue coneit

2.10

I'eneTmueckas CBA3b MCXKAY KiIaCCaMH HCOPraHNYCCKUX COCIII/IHCHI/Iﬁ

2.11

XVUMUYECKUH SKCTIEPUMEHT: KaYeCTBEHHOE ONPE/IEIIEHNE COIepKaHUsI KUCIOPO/ia B BO3AYXE,
HOJy4YeHue, coOupaHMe, PAacCHO3HABaHWE M M3y4YEHHE CBOMCTB KHCIOpOAa, HaOIroAeHue
B3aMMOJICHCTBUSI BELIECTB C KHUCJIOPOJOM U YCJIOBHUS BO3HUKHOBEHHUS U IPEKpaLICHUS
ropeHus (moskapa), O3HAKOMJIGHHME C o0Opa3laMM OKCHUIOB M OIHCaHME HX CBOIMCTB,
MoJIyueHue, coOMpaHue, pacro3HaBaHHWE W HU3Y4YEHHE CBOMCTB BoJopona (ropeHue),
B3auMoJieiicteue Bojopoga ¢ okcuaom Meau  (II)  (Bo3MOXXHO — MCHOJIB30BaHME
BUJIEOMATEPHAIIOB), HAOIIOJIEHHE OOpa3I[OB BEIIECTB KOJIUYECTBOM | MOJb, UCCIIEIOBAHUE
0COOEHHOCTEH pPACTBOPEHMsI BEIIECTB C PA3IMYHOM pPAaCTBOPHUMOCTHIO, MPUTOTOBJICHUE
pacTBOPOB C OMPEAECIEHHOM MacCOBOW JI0JIEN pAaCTBOPEHHOTO BEILIECTBA, B3aUMOJCHCTBUE
BOJIbl C MeTalJIaMH (HaTpueM M KaibliieM) (BO3MOKHO MCIOJb30BaHUE BHUJEOMAaTEpPHAalOB),
OIpesiefieHue PacTBOPOB KHCIOT M ILIEIOYEH € MOMOUIbI0 HHAMKATOPOB, HUCCIIEOBaHHE
00pa310oB HEOPraHMYECKUX BEIECTB pa3IMYHBIX KJIACCOB, HAOIOJCHUE U3MEHEHUS OKPACKU
WHAMKATOPOB B PACTBOPAx KHUCIIOT U IIenoYel, n3ydyenue B3aumoencTBusa okcuaa meau (1I)
C PacTBOPOM CEPHOM KHUCIIOTBI, KHCIOT C METaJUlaMHU, PEAKIUI HEUTpanu3aluu, MoIydeHHe
HEPACTBOPUMBIX OCHOBAaHH, BBITECHEHHE OJHOIO MeTajla JpYIMM M3 pacTBOpa COJH,
pellleHne DKCIEPUMEHTANbHBIX 337ad o TeMe "BaxHeWline Kiacchl HEOPraHMYECKHX
coenqnHeHni"

Ilepnonnueckuit 3axkoH u llepuognmueckas cucrema xumudeckux odnemeHtos JI.H.
MengeneeBa. CtpoeHne aToMoB. XuUMudeckass CBsA3b. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE
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peakIuu

3.1

[lepBble MOMBITKH KiIacCU(UKALMA XUMUYECKUX AJIeMEHTOB. [IoHATHE O rpymnmax CXOTHBIX
AJIEeMEHTOB (IEJIOYHBbIE M IIEJIOYHO3EMENbHbIE METaJUIbl, TaJOT€HbI, WHEPTHBIC Ta3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCH/IBI

3.2

Ilepuonnueckuii 3akoH. [lepuonnueckas cuctema xumuieckux 3neMentoB [[.1. Menzaeneesa.
Kopotkomnepuonnas u anuHHONEpHoAHas (opmel [leproanyeckoll CUCTEMBI XUMHUYECKHX
snemenToB J[.MI. MengeneeBa. Ilepumoasl u rpymnmnbl. DU3NUECKUA CMBICT MOPSIKOBOTO
HOMEpPA, HOMEPOB MEPUOJIa U TPYIIIIbI AIEMEHTa

3.3

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3otomnbl. DnekTpoHsl. CTpOEHUE IIEKTPOHHBIX
ob6osouek atomMoB mepBbIX 20 XuMHUecKuX 3yieMeHTOB Ilepuoamveckoit cucremsr JI.H.
MenneneeBa. XapakTEepUCTHKAa XHUMHUYECKOTO JJIEMEHTa [0 €ro IMOJOXKEHUIO B
ITepuoanueckoii cucreme .M. Menaeneena

3.4

3aKOHOMEPHOCTH M3MEHEHUS PaJnyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAJUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpynmnam U nepuoaam. 3HadeHue Ileproauueckoro 3akoHa u
[Tepuonuyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB Ul pa3BUTUS Hayku M npaktuku. [I.1.
MeHieneeB - y4eHbli U rpakIaHuH

3.5

Xumuueckas CBSI3b. KoBanentHas (momnsipHast u HETIOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

3.6

Crenenpb okucicHus. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC pCaKkunu. Hpoueccm OKHCIJICHHUA U
BoccTaHOBJIeHHUS. OKHCIUTEIN U BOCCTAaHOBUTEIH

3.7

XVUMUYECKUN SKCIIEPUMEHT: HU3yueHHE O0OpaslloB BEIIECTB METANIOB M HEMETaJlIOB,
B3aI/IMOI[€I\/JICTBI/I€ THAPOKCHUAA HUHKA C paCTBOpaMU KUCJIOT U IIIGJ'IO‘IG?I, MMPOBEACHUEC OIILITOB,
WUTIOCTPUPYIOIINX ~TPUMEPhl  OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue,
peaKIu pa3oKeHUs, COSTUHECHHUS)

9 KJIACC

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUSA

1

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/IC

11

Ilepnonnueckuii 3akoH. [lepuoanueckas cucrema xumMuueckux sneMeHToB .M. Menneneesa.
CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKHX IJIEMEHTOB MEPBBIX
TpeX IEpUOJOB, Kaius, KalblUUsl UM HUX COCIAUHEHUUW B COOTBETCTBUHM C IIOJOKECHUEM
31eMEHTOB B [leproauyeckoil CUCTEME U CTPOEHHEM UX aTOMOB

1.2

CTpoeHue BelIecTBa: BHUJIBI XHMHYECKOM CBSI3U. THIBI KPUCTAJUIMYECKHX PEIIETOK,
3aBHCUMOCTb CBOMCTB BEIIECTBA OT THUINA KPUCTALIMYECKOW PELIETKH U BUIAA XUMHUYECKOU
cBsa3u. Krnaccuukainus W HOMEHKIATypa HEOPTaHWYECKMX BEHIECTB (MEXIyHApOIHAS H
TpUBHANIbHAsA). XHUMHUUYECKHE CBOICTBA BEIECTB, OTHOCSIIMXCS K Pa3IM4YHBIM KJaccam
HEOPraHWYECKUX COCIMHEHU, TEHETUYECKas CBS3b HEOPTraHUYECKUX BEIIECTB

1.3

Knaccudukanus XMMHYECKUX peakUuid MO pPa3IMyHbIM IpHU3HAKaM (110 YUCIY M COCTaBy
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YYacTBYIOUIMX B PEaKUUU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo H3MEHEHHIO CTerneHei
OKHUCJICHUS XUMHYECKHX JIEMEHTOB, M0 O0OpAaTUMOCTH, TIO0 YYACTHUIO KaTajau3aTopa). DK30- U
SHAOTEPMHUYECKHUE pEaKIuu, TepMoxXxuMudeckue ypaBHeHus. [lonsitue o ckopocTu
XAMHYECKON peaKkuu

14

[Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XMMUYECKHX peakiuax. [IoHsATHEe 0 TOMOT€HHBIX U
rereporeHHelx peakuusax. I[loHartue o xumuueckoM paBHOBecHH. (DAKTOpBI, BIMAIOLIME Ha
CKOpPOCTb XUMHUYECKOU PEAKLIUK U ITOJI0KEHUE XUMUYECKOTO PABHOBECUS

1.5

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIUU, JJCKTPOHHBIA  OajaHC  OKHUCIUTEIBHO-
BOCCTaHOBUTENBbHON peakiuu. CocTaBiIeHHE YPaBHEHUN OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIB30BAaHUEM METO/Ia JICKTPOHHOTO OasiaHca

1.6

Teopust 3JIEKTPOIUTUYECKON JUCCOLMALMU. JEKTPOJIUTBI M HEIJIEKTPONUTHL. KaTHOHBI,
AQHUOHBI. MeXaHu3M [UCCOLMAlMU BELIECTB C PA3IMYHBIMU BHJAMU XUMHYECKOW CBS3H.
Crenens mucconanui. CWIbHBIE W ClIa0BbIe AJICKTPOJIMTHL. Peakiuum MOHHOTO OOMeEHa.
VYcnoBus TpOTEKaHUS pPEaKIUii HOHHOrO OOMEHa, TMOJHBIE M COKpAllleHHbIE HOHHbBIC
ypaBHEeHUs peakiuii. CBOHCTBAa KHUCIIOT, OCHOBAaHWW W COJIEH B CBETE NPEICTABJICHUU 00
ANEKTPONUTUYECKON aucconuanuu. KauecTBeHHbIe peakiiuy Ha HOHBL. [IoHsATHE O TUapOIH3E
coseit

1.7

XuMHUYIeCcKHit OKCIICPUMCHT: O3HAKOMJICHUC C MOACIIIMHU KPUCTATNIMYECCKUX PCIICTOK
HEOPraHUYECKUX BEIECTB - METAJUIOB M HEMETAJLIOB (rpaduTa U aaMasa), CII0KHBIX BEIIECTB
(xyopuaa HATpHsA); HCCIEAOBAHHE 3aBHUCHMOCTH CKOPOCTH XUMHYECKOW pEaKIHH OT
BO3JICHCTBUS Pa3NUuUHBIX (PAKTOPOB; WCCIEJOBAHHE 3JIEKTPOIPOBOIHOCTH PAaCTBOPOB
BEILIECTB, MPOIECCa AUCCOIMAIMM KHUCIOT, IIeJoYed W cosiell (BO3MOYKHO HCIIOJIb30BAHUE
BU/ICOMATEPHAIOB); MPOBEJCHUE OIBITOB, WUIIOCTPUPYIOIIMX IPH3HAKUA IPOTCKAHUS
peakiuii MOHHOrOo oOMeHa (0Opa3oBaHWE OCa/Ka, BBUICICHHE Ta3a, 0Opa3oBaHHWE BOJBI);
OMBITOB, WIIIOCTPUPYIOIIUX TMPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIMH
(ropeHHe, peakluu Pa3oKEHHs, COCTMHEHNS); pacIlO3HaBaHNEe HEOPTaHWYECKUX BEIIECTB C
MOMOIIBIO0 KaYECTBEHHBIX PEAKIIMNA Ha HOHBI; pellieHHe SKCIEPUMEHTAIbHBIX 3a7a4

HewmeTannel 1 UX coeaMHEHUS

2.1

OO0mrast xapakTepucTHKa rajsoreHoB. OcoOEHHOCTH CTPOSHHs aTOMOB, XapaKTepHbIE CTEIIEHU
okucienus. CtpoeHue u Gu3NYECKrue CBONCTBA MPOCTHIX BELECTB - FaJIOr€HOB. XUMUYECKUE
CBOWCTBA Ha IpHUMepe XJopa (B3aMMOAEHUCTBHE C METaUlaMH, HEMETaJlJlaMM, ILIEIIOYaMH).
XnopoBogopon. ConsHas KHUCIOTa, XUMHYECKHE CBOWCTBA, IIOJIyY€HHE, IPUMEHEHUE.
JenictBue Xjopa W XJIOpPOBOJOPOJA HAa OpPraHU3M 4YeJloBeKa. BakHenmme XJIopuiabl U UX
HAaxO0’KJICHUE B IIPUPOJIE

2.2

O6mas xapaktepuctuka d31eMeHTOoB VIA-rpymmbel. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CtpoeHne u (pusnueckre CBOMCTBA MPOCTBIX BEILIECTB -
KHCIIOpOJIa U cepbl. AJITOTPONHBIE MOIU(DUKAIIMY KUCIOPOAA B Cepbl. XUMUYECKUE CBOMCTBA
cepsl. CepoBOOpOA, CTpoeHue, (puznyeckne M XUMHYECKHe cBoucTBa. OKCHIIBI Cephl Kak
NpeaACTaBUTECIIN KUCIOTHBIX OKCUIOB. CepHaﬂ KHCJI0Ta, (1)PI3PI‘ICCKI/IC 1 XUMHYECKHE CBOMCTBA
(oOmue Kak MpeacTaBUTENsl Kilacca KHUCIOT M crherududeckue). XUMHUECKHE DPEaKIIHH,
JeKal[ie B OCHOBE MPOMBIIUIEHHOTO croco0a MOJdy4YeHHs] CepHOM KUcIoThl. llpuMenenue.
Conu cepHOW KHCIOTHI, KaueCTBEHHAsi peakius Ha cyinbdar-uoH. HaxoxxneHue cepsl U ee
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COCMHEHUN B MNpUPOAEC. XUMHUYECKOE 3arps3HECHHE OKPYXKAIOIIEH Cpelbl COCIUHEHUSIMH
ceppl  (KUCIIOTHBIE JOXKIHM, 3arps3HEHHE BO3JIyXa M  BOJIOEMOB), CIIOCOOBI  €ro
PEIOTBPALIICHUS

2.3

OOmast xapakrepucTuka 53JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE CTENEHU OKHUCICHUSA. A30T, pacHpoCTpaHEeHHEe B MNpHpoLe, (usmueckue u
XUMHYeckre cBoiicTBa. KpyroBopor asora B mnpupone. AMMHUAK, €ro (usnyeckue Hu
XMMHUYECKHE CBOWCTBA, MoiiyueHHe W npuMeHeHune. Conm aMMOHUS, UX (QHU3HUECKUE U
XUMHYECKHE CBOMCTBA, NMpuMeHeHHe. KadecTBeHHas peakuus Ha MOHbI aMMOHMs. A30THas
KHCJIOTa, €€ MOoJlyudeHHe, (PU3MUecKue U XMMHUYECKHE CBOMCTBA (00IIMe Kak MpeacTaBUTENs
KJjlacca KUCIOT U cnenuduueckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHMSI B Ka4eCTBE
MHUHEpAJIbHBIX yH0OpeHni. XUMHUYEeCKOoe 3arps3HEHHE OKPYXKarollel cpelbl COeIMHEHUSIMU
a30Ta (KUCIOTHBIE J0XK/H, 3arpsi3HEHNE BO3/1yXa, [TIOUBbI U BOJIOEMOB)

2.4

®dochop, amrorponHbie Momudukanuu (ocdopa, GuznUeckue W XUMHUYECKHE CBOWCTBA.
Oxcun dochopa (V) u dochopHas kuciora, (Gu3MYecCKHe W XHUMHUYECKHUE CBOMCTBA,
nonydenue. Mcnonp3oBanue GpocdaToB B KauecTBE MUHEPAILHBIX YI00OpCHHIA

2.5

OOmasts xapakTepucTuka »3ieMeHToB IVA-rpynnbl. OCOGEHHOCTH CTpPOEHHMs aTOMOB,
XapaKTepHbIE CTENCHN OKUCIICHHS. YTIIEPO/l, AJUIOTPOIHbIE MOAN(DHUKAIINY, PACIPOCTPAHCHNE
B mpHupoje, ¢u3MYecKHe M XMMHYECKHE CBOMCTBA. Azncopbuusi. Kpyrosopor yriepoma B
npupose. Okcuapl yriepona, ux (GU3NYEcCKue U XUMUYECKHE CBOMCTBA, IEHCTBUE HA KUBBIE
OpraHU3MBl, MOJIyYCHHE U MPUMEHEHHE. DKOJOrMYecKre MpoOIeMbl, CBA3aHHbBIE C OKCHUAOM
yrnepoga (IV); rumoresa r700ampHOrO MOTEIUICHUS KJIMMaTa; MAapHUKOBBIA 3 dekT.
VYronpHas KHCIOTa U €€ COJM, MX (U3NYECKHEe W XWMHUYECKHE CBOWCTBA, IOIyYCHHE U
npuMeHeHne. KadecTBeHHass peakuusi Ha KapOoHaT-uoHbl. lcmosip3oBaHue KapOOHATOB B
OBITY, MEIUIIMHE, IPOMBIIIUICHHOCTH U CEIIbCKOM XO03SHCTBE

2.6

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEIIECTBaX KAaK O COEAMHEHUSX YTIepoaa
(MeraH, STaH, ATWJIEH, alleTWJIEH, 3TaHOJI, INIMLEPHUH, yKCycHas kuciota). VX cocrtaB u
xumMuueckoe crpoeHue. [loHsTHE O OMONOrMYECKHM Ba)KHBIX BEIIECTBAX: JKUpPax, OenKax,
VIJIEeBOJaX - M WX POJU B JKU3HU 4YeJOBEKa. MaTepualbHOE €IUHCTBO OPTaHMYECKUX U
HEOPraHUYECKUX COCANHEHUI

2.7

Kpemuuii, ero Qusnueckue Hu XUMHUYECKHE CBOMCTBA, IOJy4YeHHME U IpPHUMEHEHHE.
Coenunenus kpemHust B mpupone. OOmume mnpexacrasineHuss o6 oxcuzae kpemuus (IV) u
KpeMHHEBOM kucnore. CHIIMKAThI, UX UCHOJIb30BAHUE B OBITY, MEIUIIMHE, TPOMBILIIIEHHOCTH.
Baxwnelinye cTpouTeabHbIE MaTepUallbl: KepaMHKa, CTEKJIO, IEMEHT, OETOH, JKeJIe300€TOH.
[TpoGaembl 0€30MacHOro NCIOIB30BAHUS CTPOUTENIBHBIX MaTEPHUAIOB B IIOBCEIHEBHON KU3HU

2.8

XUMHUECKUH HKCHEPUMEHT: M3ydeHHe OOpa3loB HEOPraHWYECKUX BEIIEeCTB, CBOWCTB
COJITHOM KHCJIOTHI; IPOBEJACHHE KAaYeCTBEHHBIX pPEaKIMi Ha XJOPUA-HOHBI M HaOJ0JIeHUE
NPU3HAKOB UX MPOTEKaHUS; OMBITHI, OTpaxkawoue (pu3nueckue M XMMUYECKHE CBOWMCTBA
TaJIOTEHOB U UX COETUHEHUI (BO3MOXKHO HCIIOJIb30BAHKE BUAEOMATEPUAIIOB); O3HAKOMIIEHUE
c o0pasnamMu XJOpPHIOB (TaJIOTEHHIOB); O3HAKOMJIEHHE ¢ oOpa3laMu cepbl H €€
COEIMHEHUSAMH (BO3MOXKHO HCIIOJIb30BaHUE BHUAEOMATEpUANIOB); HaOIIOAEHUE Mpolecca
oOyrIMBaHUS caxapa MOJ JeHCTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOTBI, HM3Yy4YeHUE
XUMHYECKHX CBOMCTB pa30aBIEHHOW CEpHOM KHUCIIOTHI, IPOBEJCHNE KAaYECTBEHHON peakIuu
Ha Cynab(paT-uOH M HAOIIOZCHUE NMpHU3HAKA €€ MPOTEKaHHs; O3HAKOMJICHHE ¢ (PU3UYECKUMHU
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cBOMcTBaMH  a30Ta, ¢ochopa W WX COCAMHCHHH (BO3MOXKHO  HCIIOJIb30BAaHHE
BUJICOMATEPHAJIOB), 00pa3amMu a30THBIX U (POCHOPHBIX yIOOpEHU; morydeHue, cooupanue,
pacrio3HaBaHHE M M3YYCHHE CBONCTB aMMHaKa; IMPOBEJCHUE KaYeCTBEHHBIX PEaKIUi Ha MOH
ammMoHust W (ochaT-WoH M WIyYEHUE NPHU3HAKOB HX TMPOTEKAHHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAaHHOW  a30THOM  KHCIOTBI C  MeAblo  (BO3MOXKHO  WCIOJIb30BaHUE
BUJICOMATEPHAJIOB); H3YYCHHE MOJENCH KpPHUCTAUIMYECKUX PEIIeTOK aiMasa, Tpadwura,
dymiepeHa;  O3HaKOMJIGHHE € TPOIIECCOM  QJICOPOIIMM  PACTBOPCHHBIX  BEIECTB
AKTUBHPOBAHHBIM  YIJIEM H  YCTPOHCTBOM TMPOTHMBOra3a; IOJy4YeHHE, cOoOHMpaHue,
pacrio3HaBaHKUE U U3YYCHHUE CBOWCTB YIVIEKHUCIIOTO T'a3a; MPOBEICHHE KaUeCTBCHHBIX PEaKIMN
Ha KapOOHAT- M CWIMKAT-HOHBI M M3y4eHUE MPHU3HAKOB WX MPOTEKAHUS; O3HAKOMIICHHE C
NPOAYKIMEH CHIMKATHOW MPOMBIIIJICHHOCTH; PEHICHUE dKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe
"BaxHeiime HeMEeTaJUIbL U UX COeTUHEHUs"

Mertamisl 1 uX COCAUHCHUA

3.1

OO0mias xapakTEepPUCTHKAa XUMUYECKHUX PJIEMEHTOB - METAJUIOB HA OCHOBAaHUU WX TMOJIOKEHUS B
[Tepuoanueckoit cucteme xumuueckux snemeHtoB JI.M. MenzaeneeBa u CTpOEHHUS aTOMOB.
Crpoenue MetaiioB. Metannuueckasl CBsI3b U METAJUIMYECKAss KpUCTaNIMYECKasi pelIeTKa.
DNEKTPOXUMHUYECKHUH Psijl HAMIPSHKEHUI METaJIOB

3.2

Ou3nyecKkue U XUMHUYECKHE CBOicTBa MeTayioB. OOIue crnocoObl MOTYYSHHs] METAIIOB.
[lonsiTie 0 KOPpPO3WMH METAJUIOB, OCHOBHBIE CIOCOOBI 3aIUThI UX OT KOppo3uu. CIUIaBbl
(cTanb, YyryH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH

3.3

[Ilenounbie MeTabl: osoxkeHue B [lepuoauueckoit cucremMe xumudeckux sneMmenton J[.M.
MenpeneeBa; CTpOEHUE MX aTOMOB; HaXOXKJICHUE B npupojae. OU3HMYECKHE U XHUMUYECKUE
cBoiicTBa (Ha mpuMmepe Harpus W Kajaus). OKCHUIAbI U THAPOKCHUIBI HATPUS W KaJus.
[IprMeHeH e METOYHBIX METAIUIOB U UX COCITMHEHUIN

3.4

[[{erouHO3EMENBHBIE METAJUIBI MarHUM M KaJblUi: 1oJ0keHue B Ilepuoandeckoin cucreme
xuMuueckux anemeHToB .M. MeHneneeBa; cCTpoeHME UX aTOMOB; HAaX0XKIACHUE B NPUPOLIE.
dusznyeckre U XUMAYECKHIE CBOMCTBA MAarHUs M Kalblusa. Baxxaennue coeUHSHUS KalIbITHs
(oxcun, ruapoKcu, conn). JKecTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHeHUs

3.5

Amomunuii: nonoxenue B Ilepumoanueckoil cucreme Xumuueckux sneMeHtoB ..
MenzeneeBa; CTpOCHME aTOMa; HaxoXkAeHUWE B mpupoae. DPU3NYECKME U XHUMHUYECKHUE
CBOIicTBa amoMuHUsA. AMPOTEpHBIE CBOMCTBA OKCUA U THAPOKCUIA aTIOMUHUS

3.6

Keneso: nonoxenue B Ileprogunueckoit cucreMe xumudeckux 3yeMeHToB .M. Menneneesa;
CTPOCHHE aTOMAa; HaXOXICHHE B Ipupone. Pu3nyeckue M XMMHUYECKHE CBONCTBA JKEJe3a.
Oxcuppl, runpoxcubl u conu xxenesa (I11) u xenesa (II), ux cocras, cBoiicTBa U MOJIy4YeHUE

3.7

XUMHYECKUN DKCIEPUMEHT: O3HAKOMJICHHE ¢ oOpa3llaMd METaUIOB U CIUIaBOB, UX
(GU3MYECKUMHU CBOMCTBaMH; W3y4EHHE pE3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO
WCIIOJIb30BAaHNUE BHUJICOMATEPHATIOB), OCOOCHHOCTEW B3aMMOJCUCTBUS OKCHAA KAJIBIHS H
HATpUs C BOJAOM (BO3MOXXHO HCIIOJIb30BaHHE BHJIEOMATEPUANIOB); HCCIENOBAHUE CBOMCTB
JKECTKOM BOJIbI; Mpollecca TOPEHMs JKele3a B KUCIOpoJe (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB); TMPU3HAKOB MPOTEKAaHUs KAue€CTBEHHBIX pEaKlUMi Ha HOHBI (MarHus,
KaJIbIIHs, aTFOMUHMS, ITUHKA, xkene3a (I1) u xxenesza (III), mexn (II); HabmroneHwe U onMcanue
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MPOIIECCOB  OKpAIIMBaHWs IIJJAaMEHW HWOHAMH HATpHUsA, Kalusid W Kajablusg (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); HCCIIEIOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHUAA
QTIOMUHMST W THUIPOKCHAA IIMHKA; PEHICHHE SKCIEPUMEHTANIBHBIX 3a7ad 10 TeMe
"BaxHeiime MeETaJUIBI U UX COEIUHEHUS"

XHUMHA ¥ OKpYXKarolas cpena

4.1

HoBeie marepuanbl u TexHojoruv. BemectBa W marTepuanbl B IOBCEAHEBHOM KU3HU
yeJoBeKa. XUMUsA U 3J10pOBbe. bezonacHoe ucnonb30BaHME BEUIECTB U XUMUYECKUX PEaKIHi
B ObITy. [lepBast moMolIilb MpU XMMUYECKUX 0KOTaX U OTPABIICHUIX

4.2

OCHOBBI 3KOJIOTMYECKOW TI'PaMOTHOCTH. XHMMHMUYECKOE 3arpsi3HEHUE OKpYXKarollel Cpelsl
IIIK. Ponp XumMuM B pEHICHUH DKOJOTHYECKUX mpooOsieM. [IpupoaHble HCTOYHUKH
YIJI€BOAOPOAOB (YToJib, MPUPOAHBIN T'a3, HEPTH), MPOIYKTHI UX MEPEPabOTKH, UX POJb B OBITY
Y TIPOMBIIIEHHOCTH

4.3

XYUMUYECKUN SKCIIEPUMEHT: M3Yy4YeHHE O00pa3loB MaTepUaloB (CTEKJIO, CIJIaBbl METAJIOB,
MOJIMMEPHBIE MaTEPHUAIIbI)

ITPOBEPAEMBIE HA OI'D 10 XUMHWHU TPEBOBAHUA K PE3YJIBbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJBbHON ITPOT'PAMMBI OCHOBHOT'O

OBLIET'O OBPA3OBAHUA

Kon [TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yiibTaTaM 0a30BOI0 YPOBHS OCBOCHUS
IIPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O OOIIET0 0Opa30BaHusl HA OCHOBE
TpeboBaHUs Or'ocC
1 [IpencraBnenue:
11 0 TI03HaBa€MOCTHU SIBJIEHUH MPHUPOJbI, TOHUMaHUE OOBEKTHBHOM 3HAUMMOCTH OCHOB

XMMHUYECKON HAayKH KakK 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OO0IIei
KYJIbTYpbl M NPAKTUYECKOW JEATEIbHOCTH YEJIOBEKA B YCIOBHUAX COBPEMEHHOI'O
o011ecTBa; MOHMMAaHUE MECTa XUMHH CPEU IPYTUX €CTECTBEHHBIX HAyK

1.2

0 HAaY4YHBIX MCTOAAX IMO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U TCOPECTHYCCKUX
MECTOJax HMCCICAOBAHUA BCIICCTB W HM3YUCHUA XHUMHNYCCKUX peammﬁ; YMCHUC
HUCIIOJB30BaTh MOACIN JJIA 0OBsICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

13

0 cdepax npodheccHOHAIBHONW AESITeNbHOCTH, CBSI3aHHBIX C XUMHEW U COBPEMEHHBIMU
TE€XHOJIOTUSIMU, OCHOBAaHHBIMU Ha JOCTH)KEHMSIX XMMHUYECKOW HAayKH, YTO TO3BOJIUT
00yJaroImuMcs paccMaTpuBaTh XUMHUIO Kak chepy cBoelt Oyayieit nmpodeccuoHanbHOM
JESTEIbHOCTH U CZeNIaTh OCO3HAHHBIN BHIOOP XMMUU KaK NPOGUIBHOTO MpeAMEeTa Mpu
nepexo/ie Ha YpOBEHb CpPEeTHEro 0011ero oopa3zoBaHus

Buanenue cucremMol XMMUYECKUX 3HAHUM U YMEHUE NIPUMEHATh CUCTEMY XUMUYECKHUX
3HAHWM, KOTOpas BKJIFOYAET:

2.1

BaKHEHIIINE XUMUYECKIE TTIOHATHUS . XUMIICCKHM 3JICMCHT, aTOM, MOJICKYJIa, BCIICCTBO,
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MIPOCTOE U CJIOXKHOE BEILIECTBO, OJHOPOAHASI U HEOJHOPOHASI CMECh, OTHOCUTEIbHbBIE
aTOMHasi U MOJIEKYJISIpHAs MacChl, KOJIMYECTBO BEILECTBAa, MOJb, MOJSpHas Macca,
MOJIIPHBIA 00bEM, OKCHJI, KICIIOTa, OCHOBAHUE, COJIb (CPEIHss), XUMUYECKasl peaKiusl,
pPEaKIuu COCTMHEHUS, PEaKIIMH PA3NIOKEHUs, PEaKINU 3aMEIICHHS, peaKiuu oOMeHa,
TEII0BOM 3 (eKT peakiuu, 5K30- U SHAOTEPMUUYECKUE PEAKLUU, PACTBOP, MaccoBas
JIOJII XUMHYECKOTO JJIEeMEHTa B COCJUHEHWH, MaccoBas JOJs U MPOLEHTHas
KOHIIEHTpAIUs BELIECTBA B PACTBOPE, PO aTOMA, FIEKTPOHHBIN CIOW aToMa, aTOMHAs
opOuTanp, pagnyc aroMa, BAJICHTHOCTb, CTENEHb OKUCICHHUS, XUMHUYECKas CBS3b,
3IEKTPOOTPHULIATENLHOCTD, MOJIIPHAs U HETIOJsIpHAsl KOBAJICHTHASI CBSI3b, MOHHAS CBSI3b,
MeTaJUIMuecKasi CBsI3b, KPUCTAJUIMYECKAsl pellleTKa (aTOMHas, HOHHAs!, METAJUTNYECKasl,
MOJICKYJISIpHAsi),  WOH,  KAaTWOH, aHWUOH,  DJJIEKTPOJUT U  HEDJIEKTPOJIUT,
AJIEKTPOJIUTUYECKAS. JTUCCOIMANINS, PEAKIUH HMOHHOTO OOMEHa, OKHUCIUTEIhHO-
BOCCTAHOBUTENIbHBIE PEAKIMH, OKUCIUTEIb W BOCCTAHOBUTENb, OKHUCICHHE W
BOCCTAHOBJICHHE, JJICKTPOJIN3, XMMHUECKOE paBHOBECHE, OOpaTUMBbIC U HEOOpATUMEIE
peaKIuu, CKOpOCTh XUMHYECKON peakiuu, katanuzarop, 1K, xoppo3us merasios,
CILJIaBbI

2.2

OCHOBOIIOJIararomure 3aKOHbI XMMUHU: 3aKOH COXPaHCHUA MACCHhI, Hepnonnqecm/lﬁ 3aKOH
I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBA COCTaBa, 3aKOH ABoraz[po

2.3

TEOpHUU XHUMHUH: ATOMHO-MOJICKYJISIpDHAA  TCEOpHUA, TCOpUIL BHGKTpOHHTI/I‘IeCKOﬁ
Jucconranu

Brnanenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOILICH:

3.1

yYMEHHUE MPABWJIBHO MCIOJb30BaTh U3yYEHHBIE BEIIECTBA U MaTepuUalbl (B TOM YHCIIE
MUHEpaJIbHBIE yIOOpPEHUS, METAUIbl U CIUIaBbl, IPOAYKTHI MEPEPaOOTKU MPUPOTHBIX
HMCTOYHHUKOB YTJIEBOAOPOIOB (YyIisi, MPUPOAHOrO rasza, HedTH) B OBITY, CEIHCKOM
XO03SHCTBE, Ha MIPOU3BOJICTBE U MMOHMMAHHUE 3HAYCHHUS KUPOB, OEIKOB, YIJIEBOJOB IS
OpraHuM3Ma 4YeJIOBEKa; yYMEHHE MPOTHO3UPOBATh BIIMSHUE BEHIECTB W XUMHUYECKHUX
MIPOLIECCOB HA OPTraHU3M YEJIOBEKA U OKPYKAIOU[YI0 TPUPOIHYIO Cpeny

3.2

YMEHUE MHTErpUpOBaTh XHUMHYECKHE 3HAHUS CO 3HAHUAMU JAPYrMX Yy4eOHBIX
IIPEAMETOB

3.3

HaJIM4ue OmbITa paboThl C pa3IUYHBIMU MCTOYHMKAMH HH(OpMALUd O XUMHH
(HayyHass ¥ Hay4YHO-TIONYJISIpHasl JIMTEpaTypa, CJIOBapH, CIPAaBOYHHKH, HHTEPHET-

pecypceh)

3.4

YMCHUC 00BEKTHBHO OLICHUBATb I/IHCI)OpMaI_[I/IIO O BCHICCTBAX, HUX IMPCBpAlICHUAX U
MPAKTUYCCKOM MNPHUMCHCHHU W YMCHHC HCIOJb30BATH €€ JId PCUICHUA y‘~IG6HO'
INO3HABAaTCIbHBIX 3aJ1a4

BiianeHne ocHOBaMM MOHATHMHOIO ammapara U CUMBOJIUYECKOIO A3bIKa XUMHUH IS
cocTaBieHUs] (OPMYJT HEOPraHMYECKHX BEIIECTB, YPAaBHEHUN XUMHUYECKHX pEaKIui;
ocHoBaMU xuMudeckoit HomeHkIaTypbl (IUPAC u TpuBHanibHOIN)

VMenue OOBSICHATH CBS3b IIOJOXKEHHUS DJJIEMEHTa B Hepnozu/lqecxoﬁ CUCTEME C
YHUCIOBBIMH XapPaKTCPUCTUKAMU CTPOCHUSA aTOMOB XMMHYCCKUX JJICMCHTOB (COCTaB u
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3apsim  spa, OOIIee YHUCIIO AJIGKTPOHOB), pACIpEACICHHEM 3JCKTPOHOB  II0
SHEPTCTUUCCKHUM YPOBHAM aTOMOB IICPBBLIX TPCX NECPUOAOB, KAJINA U KAJIbLUA

6 [IpencraBieHne O MEPHOAMYECKONW 3aBUCHMOCTH CBOMCTB XHUMHYECKHX 3JEMEHTOB
(paauyc artoma, DBJEKTPOOTPUIATENIBHOCTb), MPOCTBIX U CJIOXKHBIX BEHIECTB OT
MOJIOKEHHS AJeMeHTOB B llepmoamueckoil cucreme (B MajbIX MEPHOAAX M TJIABHBIX
MOJArPYyMIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMeHue KiraccupuImpoBarh:

7.1 XUMHYECKHE JIEMEHTBI

7.2 HEOpraHMYEeCKUe BellecTBa

7.3 XUMUYECKHUE PEAKITHI

8 YMeHue ornpenensrs:

8.1 BAJICHTHOCTH M CTETICHb OKHUCJICHUSI XUMUYECKUX JIEMEHTOB, 3aps]] HOHA

8.2 BUJ XUMHUYECKON CBSI3U M THUI KPUCTAJUIMYECKON CTPYKTYPHI B COSAMHEHUSX

8.3 XapakTep Cpeabl B BOAHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKHCITUTEh U BOCCTAHOBUTEIb

9 YMeHne xapakTepu3oBaTh GU3NIECKHE U XUMHUECKHE CBOMCTBA!

9.1 MIPOCTHIX BEHICCTB (KUCIOPO, 030H, BOAOPOI, rpaduT, aiMa3, KpeMHHUH, a30T, ¢hocdop,
cepa, XJI0p, HaTPUl, KM, MarHui, KaJlblUN, A TFOMUHHM, KEIe30)

9.2 CIIO)KHBIX BEIIECTB, B TOM YHCJIE€ UX BOJIHBIX pacTBOpOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHABI W TUApoKcuAbl MmetawoB [ - IIA rpymnm,
amomunusi, mean (II), muaka, sxenesza (II u III), okcuasr yrnepona (II u IV), kpemuans
(IV), azota u docdopa (III u V), cepst (IV u VI), cepuucras, cepHas, azoTucras,
a3zoTHasi, pochopHas, yrojipHasi, KpEMHHEBAs! KUCJIOTa U UX COJIH)

9.3 NPOTHO3UPOBATh M XapaKTEPH30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX COCTaBa
U CTPOEHUS, NMPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT HMX CBOMCTB, BO3MOXHOCTb
NPOTEKAHHUS XUMUYECKHUX TPEBPAIICHUH B PA3IMYHBIX YCIOBHAX

10 YMeHHe COCTaBIIATh MOJIEKYIISIPHBIC | HOHHBIE YPAaBHEHHSI PEaKIHid, B TOM YHUCIIE:

10.1 peaxiuii HFOHHOTO OOMeHa

10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX pPEaKLUi

10.3 WUTIOCTPUPYIOIIMX ~ XMMHUYECKHWE  CBOMCTBA  M3YYEHHBIX  KJIaccoB  (Tpymm)
HEOPraHMYECKUX BEIIECTB

104 MOJITBEPKTAIOIINX TeHETUIECKYIO B3aUMOCBS3bh MEX/Ty HUMHU
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11

YMeHue BIUUCIATh (IPOBOIUTE PACUeThl):

111 OTHOCUTEIIbHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOT0 3JIEMEHTA B COCIMHECHUHT

11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €0 Maccy, 00beM Tra3oB

11.4 [0 ypaBHEHHUSAM XHMHUYECKUX PEAKIMA M HAXOJUTh KOJIMYECTBO BEIIECTBA, 00BEM H
Maccy peareHTOB WU MPOAYKTOB peaKINU

12 Bnanenue (3HaHHE OCHOB):

121 OCHOBHBIMHM METOJIaMH HAay4HOTO IMO3HaHMs (HAOIIOJEHUE, U3MEPEHUE, SKCIIEPUMEHT,
MOJICJIMPOBAHUE) TMpPH M3YyYCHHH BEIIECTB M XUMHUYECKHX SIBICHHUM; yMEHHE
chopmynupoBaTh IPOOIEMY U MPEAJIOKUT TyTH €€ PEIICHUS

12.2 Oe3zomacHOil paboOThl C XUMHUYECKUMH BEIIECTBAMH, XHUMHUYECKOW TMOCYyAOH U
1a060paTOPHBIM 000PYIOBaHHEM

12.3 npaBwiaMud  Oe3omacHOro  oOpalleHus ¢ BEIIeCTBaMHU, HUCIOIB3YEMBIMH B
MOBCEHEBHON JKW3HM, MPAaBWJIAMH TOBEACHHUS B IEIAX COEPEKEHHUS 3J0pPOBbS U
OKpYXKarollel MPUPOAHON Cpelbl; MOHMMaHue Bpena (OMacHOCTH) BO3JCHCTBUS Ha
JKUBBIC  OpPraHWU3MBl  ONPEACICHHBIX  BEHIECTB, CIIOCOOOB  yMEHBIICHUS U
MPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS

13 Hanuuue mnpakTUYecKuX HABHIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS CIEAYIOIIUX
XUMHUYECKHUX IKCIIEPUMEHTOB:

13.1 M3y4eHUE U ONUCaHUE (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHUE C (PU3HMUYECKUMU
U XUMHYECKUMHU SIBICHUSMU; OIMBITHI, HWILIIOCTPUPYIOIIME MPHU3HAKA TMPOTEKAHHUS
XAMHYECKHUX peaKIni

13.2 U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3 MOJIy4Y€HHUE KHUCIOPO/Ia U U3YUYEHHUE €ro CBOICTB; MOJyueHUE BOIOPOAA U U3yUEHHUE €T
CBOMCTB; MOJIyY€HHE YTIIEKHUCIIOrO Ta3a U U3y4YeHHE €ro CBOMCTB; MOJyYeHHE aMMHUaKa
Y U3YyYEHHE €r0 CBOWCTB

13.4 MPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHONM MacCOBOM JI0JIE PacTBOPEHHOIO
BEIIECTBA

135 NpPUMEHEHUE WHAMKATOpPOB (JakMyca, MeTwiopaHka u ¢eHondranenHa) s
ONpeJIeJICHUs] XapaKTepa Cpeibl B pacTBOPAaX KUCIOT U IIEJI04eH

13.6 UCCJIEIOBAHNE M OMHCAHUE CBONCTB HEOPraHMUYECKHX BEIIECTB Pa3IUYHBIX KIJIACCOB;

U3Y4YE€HHE  B3aUMOJCHCTBUS  KUCIOT C  MeTaUlaMH, OKCHAAMH  METaJlIOB,
pacTBOPUMBIMA M HEPACTBOPUMBIMH  OCHOBAHHSAMHM,  COJSIMM;  IIOJy4EHHUE
HEPACTBOPUMBIX OCHOBAaHUH; BHITECHEHHE OJTHOTO MeTaJljla JPYTUM U3 pacTBOpa COJIH;
UcclieIoBaHue aM(OTEPHBIX CBOMCTB TMAPOKCHIOB AIIOMUHUS M IUHKA
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13.7 pelleHne 3KCIepuMEeHTANIbHBIX 3a7a4 1o TeMaM: "OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX

coenuHeHui"; "DnexTponutuueckas auccormanus’; "Baxneiine HeMerayuibl U UX
coequHeHuA"; "BaxkHelmme MeTauIbl M NX cCOeTMHEeHNS "

13.8 XUMHUYECKHE ODKCIEPUMEHTHI, WILIIOCTPUPYIOIIUE TPU3HAKK MPOTEKaHUs peakuuit

MOHHOTO 00OMEHA; KaueCTBCHHBIC PEAKIINK Ha MPHUCYTCTBYIOIINE B BOJHBIX PACTBOpaX
WOHBI: XJIOpUA-, OpoMuUa-, HOIUI-, CylIbdaT-, ¢hocdar-, kKapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCHU/I-UOHBI, KATUOHBI aMMOHHUSI, MarHusi, Kajablus, aJlOMHUHHUS, kene3a (2+) u
xkenesa (3+), menu (2+), muHKA

14 VYMeHue:

141 IPEJICTaBISITh Pe3yabTaThl d3KcepuMeHTa B ¢GopMe BBIBOJOB, JI0Ka3aTEJbCTB,

rpaduKOB U TAOJHII U BBISBIATH SMIMPUIECKHE 3aKOHOMEPHOCTH

14.2 YCTaHAaBJIMBATL CBA3W MCKIAY PCAJIbHO Ha6JHOIIaCMI)IMI/I XUMHUYCCKUMU SBJIICHUAMHU U

IpOLIECCaMy, MPOUCXOAAIIMMUA B MaKpo- W MHKPOMHUpPE, OOBSCHATH HPUYHUHBI
MHOr000pa3us BEIIECTB

INIEPEYEHD 2JIEMEHTOB COAEPXAHMUSA, IIPOBEPAEMbBIX HA OI'D

1O XUMUHn
Kon ITpoBepsieMBlii 2IEMEHT COJEPKaHUS
1 [TepBoHavanbHbIE XUMUYECKHUE TOHATHS
11 YucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMecei
1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKUE 31eMeHTbl. CUMBOJIBI XUMUYECKUX J1eMEHTOB. [IpocThie
Y CJIO’KHBIE BEILIECTBA.
13 Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMHUECKUX 3JIeMEHTOB. CTeleHb OKUCIIEHUS
14 3aKOH IIOCTOSHCTBA cocTaBa BellecTB. OTHOCUTENbHAas aTOMHasg Macca. OTHOCHUTEIbHas
MoJIeKyJsipHasi Macca. MaccoBast 10J11 XUMHUYECKOI0 JJIEMEHTA B COCMHEHUH
1.5 KonnuectBo BemiectBa. Monb. MomsipHas macca. MossipHblii 06beM ra3oB. BzanmocBsizb
KOJIMYECTBA, MACCHI M YUCJIa CTPYKTYPHBIX €MHMIL BELIECTBA
1.6 duznyeckue W XUMHYECKHE SBICHMsA. XHMHMUYECKas peakuus M €€ IpPHU3HAKU. 3aKOH
COXpaHEHHMsI MacChl BELIECTB. XUMUUYECKHE YPaBHEHUS
2 Ilepuonnueckuin 3axkoH u llepuommueckas cucrema Xxumudeckux onementos .M.
MenneneeBa. CTpoeHHe aTOMOB
2.1 Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema xumudeckux 3meMeHToB [[.1. Menneneesa.
ITepuoas! u rpynmnsl. @U3NUECKUI CMBICIT TOPAIKOBOTO HOMEpA, HOMEPOB MIEPHOJA U TPYIIIIBI
3JIEMEHTA
2.2 Crtpoenue aromoB. CoctaB aTOMHBIX sjep. M3otonsl. DnekTponbl. CTpoeHue 3NEKTPOHHBIX
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ob6onouek atoMoB mepBbIX 20 xuMmuUeckux 3yeMeHTOB Ilepuommueckoit cuctembr JI.H.
Menpeneena

2.3 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XMMHUYECKHMX 3JIEMEHTOB IEPBBIX TPEX IMEPUOJIOB,
Kanmus, Kajblus (paaumyca aTOMOB, DJEKTPOOTPHULIATEIBHOCTH, METAJUIMYECKUX |
HEMETAJUIMYECKUX CBOMCTB) U UX COCJAMHEHUN B COOTBETCTBUU C MOJIO)KEHUEM 3JIEMEHTOB B
[Tepuoanueckoii cucreMe U CTPOCHUEM UX aTOMOB

3 CtpoeHue BemiecTBa

3.1 XuMudeckas CBSI3b. KoBanenTHas (monsipHas u HETIOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMeHTOB. MloHHas cBs3b. MeTaimnyeckas CBs3b

3.2 Tunel KPUCTAIUTMYECKUX PEIIETOK (aATOMHAs, MOHHAS, METAJNINYECKas), 3aBUCHUMOCTh CBOMCTB
BEIIECTBA OT TUIAa KPUCTAIUIMUECKON PElIeTKU U BH1a XUMUYECKOH CBSI3U

4 Baxxneiimne mnpencTtaBuTeNM HEOPraHUYECKHX BemlecTB. Hemeramnsl M HX COEIUHEHUS.
Mertasmibl U UX COSTUHEHUS

4.1 Knaccudukanus u HOMEHKJIaTypa HEOPraHUYECKUX COETMHEHUI: OKCHJIOB
(coeoOpa3syromie: OCHOBHBIC, KUCIIOTHBIC, aM(pOTEePHBIC) U HECOICO0Pa3yOIINe; OCHOBAHHUN
(L1eM04YM ¥ HepacTBOPUMbBIE OCHOBAHUS ); KUCIIOT (KUCIOPOACOAepkKallire U OECKUCIOPOIHEIE,
OJIHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2 ®u3nueckue M XHMMUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-HEMETAUIOB: BOJOPOJIA, XJOpa,
KHCIIOpO/Ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3 Ou3nyecKue U XUMUYECKHE CBOICTBA MPOCTHIX BEIIECTB-METAIUIOB: JIMTUS, HATPUS, Kalus,
MarHus U KaJblusl, aTFOMUHUS, JKelle3a. DIEKTPOXUMUUYCCKUN Pl HAPSDKEHUM METAJIJIOB

4.4 ®usznueckue W XMMHYECKHME CBOMCTBA  BOJOPOJHBIX  COCAMHEHUM  HEMETAJUIOB:
XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHAKA

4.5 dusnyeckre ¥ XMMUYECKUE CBOMCTBA OKCHI0B HemeTayuioB: cepol (IV, VI), azota (lI, IV, V),
docdopa (111, V), yrnepoaa (11, IV), kpemuus (IV). [lonyuenue okcu10B HEMETaIOB

4.6 XuMmunyeckue cporictBa okcuioB: MetauioB [A - IIIA rpynmn, nunka, menu (II) u xenesza (11,
III). ITony4yeHne OKCH0B METAIIIOB

4.7 XVMHYECKUE CBOWCTBA OCHOBAaHUN M aM(OTEPHBIX THAPOKCUAOB (Ha MpUMeEpe THIPOKCHIOB
ATIOMUHMS, JKeTe3a, nHKa). [lomydyenue ocHoBaHu# 1 aM(OTEPHBIX THIPOKCUIOB

4.8 OO0mue XMMHYECKHE CBOICTBA KHUCIOT: XJIOPOBOJOPOJHOM, CEpOBOIOPOIHON, CEPHHUCTOM,
CepHOM, a30THOM, (ochOpHOU, KPEeMHHEBOU, yroiabHOM. OcoOble XUMHUYECKHE CBOWCTBA
KOHIIEHTPUPOBAHHOW CEPHOU U a30THOM KHUCIOT. [lonydyenue kucnor

4.9 OO01mue XuMHYECKHEe CBOMCTBA cpenHuX coneil. [lomyuenue coneit

410 |Ilomydyenwue, coOupaHue, pacro3HaBaHHE BOJOPOJIA, KUCIOPOIa, aMMHUaKa, YIIIEKUCIOro ra3a

B 1abopaTopuu
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411

[TomyyeHue ammMuaka, CEpHOM M a30THOM KHUCJIOT B MPOMBIIUICHHOCTH. OOIIME CHOCOOBI
MMOJIy4YCHHA MCTAJIJIOB

412 |I'enetnyeckas CBA3b MEXKJy KJIACCAMU HEOPTaHUMYECKHX COSAMHEHHH
3) XHUMHUYECKHUE PeaKIUU
5.1 Knaccugukanuss XUMHUECKUX PEAKLUUH M0 Pa3lIWYHBIM IMPH3HAKaM: MO0 YHCIY M COCTaBY
Y4YacTBYIOUIMX B PEAaKLUU BEIIECTB, IO TEIUIOBOMY 3(PQEKTy, M0 HU3MEHEHUIO CTEHeHeH
OKHCIICHHUSI XHMUYECKHX JIEMEHTOB
5.2 TernnoBoil >PQeKT XUMHUYECKOH peakuuu, TEPMOXHUMHUYECKHE YpaBHEHHUS. OK30- U
SH/I0TEPMHUECKUE peaku. TepMoXuMHUUYecKre ypaBHEHUS
5.3 OKuUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENN W BOCCTaHOBHUTENM. [Ipoueccs
OKHCIICHHSI M BOCCTAHOBJICHHSI. DJIEKTPOHHBIM OalaHC OKHCIMTEIHHO-BOCCTAHOBUTEIHLHOU
peakuuu
5.4 Teopust  2JIEKTPOIUTHYECKOW  Aucconmanuu. KaTuoHbI, aHWOHBL.  DJIEKTPOJIUTH H
HE3JIeKTPoauThl. CHIIbHBIE U c1a0ble 3JeKTPoINThl. CTEeNeHb AUCCOLUau
5.5 Peakiun noHHOrO OOMeHa. YcClOBUS HPOTEKaHHUS PEAKUMA HMOHHOTO OOMEHa, IOJIHbIE U
COKpAIlleHHbIC HOHHBIC YPABHEHUS PEaKIHi
6 XuMHS ¥ OKpYXKaromias cpeia
6.1 BemectBa u Marepuansl B IOBCEIHEBHOW KHM3HHM 4YelloBeKa. be3omacHoe HCIOJIb30BaHHE
BEILIECTB U XMMHMUYECKUX peakiuil B jaboparopuu u ObITy. [lepBas nmomonib npu XMMHYECKUX
0’KOTaX M OTPABIICHHUAX
6.2 XUMHYECKOE 3arpsi3HEHHE OKPY)KAIOIIEeH cpeabl (KUCIOTHBIE TOKIH, 3arpsS3HEHHE TMOYBHI,
BO3AyXa M BOJOEMOB), cHocoObl ero mnpenoTBpauleHus IlpenenbHas nomycTHMas
koHueHTpauus Bemects (IIJK). Ponp XxumuM B pelieHMH SKOJOTHUECKUX HpoOIeMm.
Ycunenne napHUKoBoro 3pdexTa, pa3pylnieHue 030HOBOTO CIIOs
6.3 [Tpumenenue cepol, azora, ¢ocdopa, yriepoja, KpeMHUS U HUX COCAUHEHHH B OBITY,
MEIUIIUHE, MPOMBIIUIEHHOCTH M CEIBCKOM Xo3siicTBe. [IprMeHeHne MeTalioB M CIUIaBOB
(ctasb, 4YyryH, AIOPATIOMHUHUIN, OpoH3a) B OBITY M NPOMBIIUICHHOCTH HX COEJUHEHUH.
[ToHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI HX OT KOPPO3HH
6.4 [TpuposHble UCTOYHHUKHU YTJIEBOJIOPOAOB (yroyib, MPUPOAHBIA ra3, He(Th), MPOIYKTHl HX
nepepaboTku (O€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
6.5 [lepBoHauyabHBIe MOHATHS OO0 OpPTaHWYECKHX BEHIECTBAX KaK O COEAWHEHHSIX YIJepoja
(MeTaH, 3TaH, ATWUJICH, AallETHJIEH, ATAHOJ, TJIMIEpPUH, YyKCycHas Kuciota). Ilonstue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHpax, Oelkax, YrieBoJaxXx - M UX pPOJIM B JKHU3HHU
YeJoBeKa
7 Pacuersr:
7.1 1o (opMyaaM XMMUYECKHX COEAMHEHHH
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7.2

Macchl (MacCOBOM) JI0JIM pPaCTBOPSHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKUM YPaBHCHUSAM
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