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INOACHUTEJIBHASA 3AIINCKA

ITporpaMMa 1o XMMHUH Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHMs COCTaBIEHA HA OCHOBE
TpeOOBaHUH K pe3yJibTaTaM OCBOCHUs OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO
obmrero oopaszoBanus, npeacrasieHHbx B PI'OC 00O, a Taxxe Ha OCHOBE (eepatbHOI
paboueil mporpaMMbl BOCIIUTaHUA U C YUETOM KOHLEIIMU IIPENoIaBaHKsl yueOHOro NpeIMeTa
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[Tporpamma o xuMuu Ia€T NpeaCTaBICHUE O LENAX, OOLIel cTpaTerul o0y4eHus,
BOCIIMTAHUS U PA3BUTHUS O0YUaAIOUINXCS CPEJICTBAMU YUEOHOIO IIpeIMETa, YCTAHABIINBAET
00s13aTesIbHOE IPEMETHOE COJepKAHUE, IPElyCMaTPUBAET paclpeieeHre ero o KjiaccaM U
CTPYKTYpHUpOBaHME IO pa3/iesiaM U TEMaM [IPOrpaMMbl 10 XUMUHU, ONIPEAEIISET KOJINYECTBEHHbIE
U KQUeCTBEHHBIE XapaKTEPUCTUKH COJIEPKaHUsI, PEKOMEH/IyEMYIO I10CIIeI0BAaTEIbHOCTh
U3YYEHUSI XUMHUH C YUETOM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3€EH, JOTUKU yueOHOTrO
npoliecca, BO3pacTHBIX 0COOCHHOCTEN 00yUaroIuxcs, olpeaeiseT BO3MOXKHOCTH IPeMeTa 11
peanu3anuu TpeOOBaHUM K pe3ybTaTaM OCBOCHUS OCHOBHOM 00pa30BaTeIbHON IPOrpaMMbl Ha
YPOBHE OCHOBHOI'O O0I1Iero 00pa3oBaHMsl, a TAKKe TpeOOBaHUMN K pe3ysbTaTaM 00yUeHHsI XUMUU
Ha YpOBHE LIeJIel N3yUeHHs IPEIMETa U OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHOM
JeSITeIbHOCTH 00yUaroIerocs 10 OCBOCHUIO yUEOHOT0 COIep/KaHMSL.

3HaHME XUMHHU CIYKUT OCHOBOM 11 (hOPMHUPOBAHMSI MUPOBO33PEHMSI 00YUarOIIErocs, ero
Ipe/CTaBICHUH O MaTepHaIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UIPAIOT POPMUPYEMbIE XUMUEH
NPECTABICHUS O B3aMMOTIPEBPALICHUSAX SHEPTHH U 00 SBOJIIOLMH BEIIECTB B IPUPOIE, O My TAX
peleHus ri100anbHbIX TPo0IeM YCTOWYMBOIO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOIA,
HHEPreTHUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeEM 31paBOOXPaHEHUSI.

N3ydyeHne Xxummuu:

CIOCOOCTBYET peanu3alii BO3MOKHOCTEN Ui caMOpa3BUTHS U (POPMUPOBAHUS
KYJIbTYpBI JIMYHOCTH, €€ 0011ei U (yHKINOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHNE MBILIUIEHUS U TBOPYECKUX CIIOCOOHOCTEN 00yUarommxcs,
HaBBIKOB UX CAMOCTOSITENIbHON y4eOHO! JAeqTeNbHOCTH, 3KCIIEPUMEHTAIBHBIX U
HCCJIEIOBATEIbCKUX YMEHUN, HEOOXOAMMBIX KaK B TIOBCETHEBHOM KU3HHU, TaK U B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMMT CO CIieln(UKON HAyYHOTO MBIIIJICHUS, 3aK/1a/IbIBAET OCHOBBI I1€JIOCTHOT'O
B3IJIs1]1a HAa €IMHCTBO PUPOABI M YEJIOBEKA, SBJISIETCS] OTBETCTBEHHBIM 3TAllOM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YyYaroUINXCs;

CHocoOCTBYeT (POPMUPOBAHUIO [IEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-HAYYHbBIM
3HAHUAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOe 00pa3oBaHUe
00ydaronuxcs.

JlanHble HanpaBiIeHUs B 00y4YEeHUN XUMUU 00ECIeUunBaloTCs crieupUKoN cofepKaHus
y4eOHOT0 MpeMeTa, KOTOPBIH SABIsSETCS MeIarornuecky ajanTupPOBaHHBIM OTPaKEHUEM
0a30BOI HAyKW XMMUU Ha OMPEJEIEHHOM dTare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00111eT0 00pa30BaHusl OPHEHTUPOBAH HA OCBOCHUE
00y4JaroIMMHUCS CUCTEMBI TIEpBOHAYATIbHBIX MOHATUN XUMUU, OCHOB HEOPTaHUYECKOW XUMHUH U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX IIOHATUH OPTraHUYECKOW XUMUH.



CrpykTypa coaepkaHus IporpaMMbl 110 XUMHUH ¢(hOPMUPOBAHA HA OCHOBE CUCTEMHOI'O
noaxoja K e€ usyuenuto. CozueprkaHue CKIaabIBa€TCs U3 CUCTEMBI IOHATUN O XMMHUYECKOM
3JIEMEHTE U BELECTBE U CUCTEMbI MOHATHH 0 XMMHUYEeCcKOH peakiuu. O6e 3TH CUCTEMBI
CTPYKTYpPHO OpPTaHH30BaHbI 110 IPUHIUITY [TOCJIE0BATEIBHOIO PA3BUTHS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEICTAaBICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YUYEHHS O CTPOEHUM aToMa U XMMHYECKOH CBSI3H;

— Mpe/CTaBIEHUH 00 IEKTPOIUTUYECKOM TUCCOLMALIMY BELLIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUS PACCMAaTPUBAIOTCS HA OCHOBE SMITMPUYECKU MTOJIyYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS IIOCIEOBATEIBHO OT OJHOTO YPOBHS K JPyTroMy,
BBINOJIHSASL (PYHKIUU OOBSICHEHHS U TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BOZMOKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYEHHS U3y4aeMbIX BEILECTB.

OcBoeHue MporpamMmbl 0 XUMHUH CITOCOOCTBYET (POPMHUPOBAHUIO TIPECTABICHUS O
XMMHYECKON COCTaBIIAIONICH HAyYHON KapTHHBI MUpA B JIOTHKE €€ CUCTEMHON ITPUPOJIBI,
LIEHHOCTHOT'O OTHOILIEHUS] K HAYYHOMY 3HAaHUIO U METOJaM I[1I03HaHus B Hayke. M3yueHue xumun
IPOMCXOIUT C IIPUBJICYCHUEM 3HAHUN U3 paHEee U3YUYEHHBIX YUeOHbIX IPEIMETOB:
«Oxpyxatomuit Mupy, «buosnorus. 5—7 kinaccel» U «PU3nKa. 7 KJ1accy.

[Tpu n3yyeHnn XMMUU NPOUCXOAUT (OPMHUPOBAHNE 3HAHUNA OCHOB XUMHUYECKON HAyKU KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKON IEATEIBHOCTH YEI0BEKA U KaK OJHOrO
U3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. 3aJa4ya y4eOHOro peJMeTa COCTOUT B (POpMUPOBAHUU
CUCTEMbI XUMUYECKUX 3HAHUM — BaykKHEHIINX (PAKTOB, IOHATUH, 3aKOHOB U TEOPETHUECKUX
HOJIOKEHUH, TOCTYIHBIX 0000IIEHUIT MUPOBO33PEHUYECKOI0 XapaKTepa, A3bIKa HAYKH, B
IPUOOIIEHNHU K HAYYHBIM METOJIaM MO3HAHMSI IPU U3yUEHUH BEIIECTB U XUMUYECKUX peaKluil, B
(GopMHPOBAHNU U Pa3BUTHU MTO3HABATEIBHBIX YMEHUM U MX IPUMEHEHUH B yUeOHO-
[I03HABATEJILHON U y4eOHO-HCCIIEeI0BATENbCKON AESITEIbHOCTH, OCBOEHUU MPaBUil 0€3011aCHOTO
oOpalleHus C BeleCTBAMU B IIOBCEIHEBHON KHU3HH.

[Tpu u3yueHUH XUMHUHU Ha yPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs Ba)KHOE 3HAUECHUE
npuoOpenu Takue e, Kak:

— (OopMUPOBAHNE UHTEIJIEKTYAJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30BaHMUIo,
COTPYAHHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PELLICHUH, CTIOCOOHOM aJalTHPOBAThCS K
OBICTPO MEHSIOIINUMCS YCIOBUSAM XKU3HU;

— HaIpaBJIEHHOCTh 00y4EHUs Ha CHCTeMaTHYecKoe MPUOOIIeHNE 00yJatoLXCs K
CaMOCTOSITENIbHOM MO3HABATEIbHON JESTENIbHOCTH, HAyYHBIM METOJ1aM MIO3HaHMS,
(bopMHPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMMU;

— obecrnieyeHue yCaoBH, CIOCOOCTBYIOIIUX MPUOOPETEHNIO 00YYarOIIUMHUCS OTIbITA
pa3sHOOOpa3HOM 1eATeNbHOCTH, TO3HAHUS M CaMOTIO3HAHMSI, KJIFOUEBbIX HABBIKOB (KIIFOYEBBIX
KOMIIETEHIIM ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢opmupoBanue 001IeH QYHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
YHClie YMEHUH OOBSACHSATDH U OLIEHUBATH SIBJICHUS OKPY’KAIOLIET0 MHUPA, UCIIONb3Ys 3HAHUS U
OTIBIT, OJYYEHHBIE IPU U3YUYEHUH XUMUH, IPUMEHATh UX MPH pelIeHHH MpobieM B
MTOBCEJHEBHOM KU3HU U TPYJOBOM IEATEIBHOCTH;

— (¢opMHpoBaHUE Y 00YHAIOIUXCS TYMAHUCTUUECKUX OTHOILICHHH, TOHUMAHUS IIEHHOCTH
XUMHUYECKHUX 3HaHUH JJIs1 BBIpAOOTKU SKOJIOTMUYECKHU 1[€71eco00pa3HOro MoBeAeHUs B ObITY U
TPYZOBOH AESITEIBHOCTH B LENAX COXPAHEHUS CBOETO 3710POBbsI U OKPYKAIOIIEH MPUPOAHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAaHUIO
Ha OCHOBE YCBOCHHUSI 00I1I€YesIOBEYECKIX [IEHHOCTEN, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU JajbHEHUIIero o0yueHus.



O611ee 4ncao 4acoB, OTBEIEHHBIX AJI U3YUEHUS XUMHUH Ha YPOBHE OCHOBHOT'O OOIIET0
oOpa3oBanus, coctaBiser 136 gacos: B 8 kmacce — 68 "acoB (2 "aca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).

COILEPKAHUE OBYYEHUSA
8 KJIACC

IlepBoHauya/ibHbIe XMMHYECKUE TIOHATHUS

[Ipeamer xumuu. Poap XMMUM B KU3HU YEIOBEKa. XUMUA B CUCTEME HayK. Tena u
BenlecTBa. Pu3nUecKue CBOWCTBA BEUIECTB. ArperaTHOe COCcTosiHUE BelecTB. [loHsaTue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XUMHUUYECKHE 3JIeMEHThI. CHMBOJIBI XUMUYECKHUX JIEMEHTOB.
[IpocThie u clloKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas Gopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHocUTeNbHAs aToMHasi Macca. OTHOCUTENbHASI MOJIEKYJISIPHAS
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuecTBo BemecTBa. Monb. MonspHas Macca. B3auMocBsA3b KOJIMYeCTBA, MacChl U
YHClIa CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacu€rel o opMmynaM XMMHUYECKHX COCTUHEHHM.

Ouznyeckue U XUMUUECKHE ABICHUS. XUMHUECKas peakus 1 e€ Mpu3Haku. 3aKoH
COXPaHEHHUS MACChI BENIECTB. XUMHUUYECKUE ypaBHeHUs. Kimaccudukamuss XaMU9eCKIX peaKIiuii
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HaKOMCTBO C XUMUYECKON MOCYA0H, MpaBuiaMu paboThl B 1a00paTopuu U mpuéMamMu
oOparteHus ¢ IabopaTOpHBIM 000pYI0BaHUEM, H3yUYSCHUE B ONTUCaHKE (PU3UICCKUX CBOWMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBJIeHUEe BOCKA, TassHUE JIbJIa,
pactupaHue caxapa B CTyIKe, KUTICHUE M KOHACHCAIUS BOJbI) U XUMHUYECKUX (TOPEHUE CBEUH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTON) SIBJICHHM, HAOI0IeHue
Y ONHMCaHue MPU3HAKOB MIPOTEKAHMSI XUMUYECKUX PEaKIi (pa3ioxkeHue caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOpUIOM Oapusi, pazioxeHue ruapokcuaa meau (1) mpu
HarpeBaHuM, B3auMOJIeHCTBUE Kere3a ¢ pacTBopoM connu Meau (11), nzydyenue crnoco6os
pas3JieNieHus: CMECeii: ¢ MOMOIIBI0 MAarHUTa, GUIBTPOBAHKE, BhIIAPUBAHNE, TUCTUILIALINSA,
XpomaTtorpadusi, IpoBeIeHNUE OYNCTKU IOBAPEHHOMN COJIM, HAOII0ACHHUE U OIIMCaHUE
PE3yIAbTATOB MPOBEJICHUS ONBITA, UJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MaCChl, CO3/1aHHE
MoIesiel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacTraBuTe/ I HEOPraHUYECKUX BelleCTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — 3ieMeHT U IpocToe BEIIECTBO.
HaxoxneHnue kuciaopoja B mpupojie, pu3ndeckie U XUMHUECKHUe CBOMCTBA (peaKIi TOpeHus).
Oxkcuppl. [Ipumenenue kuciaopoa. CriocoObl OMyUYeHUs! KUCIOPOoa B JIaOOpaTOpUH U
MpOMBINIIEHHOCTH. KpyroBopoT kucnopoza B npupoge. O30H — ajuioTponHasi MOAU(pUKAIUS
KHCIIOpO/1a.

TemnoBoit 3 pexT XuMuIecKor peakIui, TEPMOXUMHYECKHE YPaBHEHHUS, IK30- U
AHI0TEPMUYECKUE peaKIMK. TOIINBO: Yrojib U METaH. 3arps3HeHUE BO3lyXa, YCUJICHHE
NapHUKOBOTO 3P deKTa, pa3pyLIeHHe 030HOBOTO CIIOS.

Bogopon — snemeHT u npoctoe BemecTBo. HaxoxaeHue Bogopoia B mpupo/Ie,
busznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oNyueHus. KucioTer u comnu.

Mounsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

dusnyeckue cBorcTBa BOJbI. Bona kak pactBopurens. PactBopel. HacklmenHbie u
HEHACBHIIIEHHbIE pacTBOPbI. PacTBOpUMOCTH BeliecTB B Bojie. MaccoBast 10Jis BEllecTBa B
pacTBope. XUMHUeCcKue CBOMCTBA BOAbl. OcHOBaHMs. PoJib pacTBOPOB B MPUPOJIE U B KUZHU
yenoBeka. KpyroBopot Bojbl B pupo/ie. 3arps3HeHne NpUpOIHbIX Boja. OXpaHa U O4HCTKa
MPUPOJIHBIX BOJ.



Knaccudukanmst Heoprannaeckux coequnennid. Oxcunpl. Kinaccudukaims okcuoB:
cojieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTEepHBIE) U HecoseoOpasytomue. Homenkiatypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyuenue okcuaoB.

OcHoBanwms. Knaccudukanus 0OCHOBaHUHN: MIETOYN U HEPACTBOPUMBIC OCHOBAHUSI.
Homenkiatypa ocHoBaHui. PU3NUECKUE M XUMUUYECKHE CBOMCTBA OCHOBaHUU. [lomyuenue
OCHOBAaHMH.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciaor. @usndeckue U XUMHUECKHe
cBorcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkiarypa coseit. @u3ndeckue 1 XuMUYeCKre cBoMcTBa coiiel. [lonyuenue
COJIEH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpE/IeTICHUE COACepkKaHMsI KUCIOPOAa B BO3/lyXe, MOJdy4YeHue, cooupaHue,
pacro3HaBaHKUE U U3YYCHHUE CBOMCTB KUCIOPOAa, HAOIIOICHNE B3aUMO/ICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOBHUKHOBEHUS U MPEKpallleHUs TOpeHHsl (Iokapa), 03HaKOMJICHHE C
o0pa3iamMu OKCUIOB M ONMCAHUE UX CBOMCTB, OJyYCHHE, COOMpPAaHKE, pACIIO3HABAHUE U
U3y4eHHE CBOICTB BOJOpO/Ia (TopeHune), B3auMoIeiCTBUE Bo1opoaa ¢ okcuaoMm menu (1)
(BO3MOYKHO HCITOJIb30BAaHNE BUICOMATEPHAIIOB), HAOIIOIEHUE 00pa3IOB BEMIECTB KOJIUICCTBOM
1 Mouib, uccienoBaHre 0COOEHHOCTEH PaCTBOPEHUS BEIIECTB C PA3IMUYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MaCCOBOM J0JIEH pPACTBOPEHHOTO BEILIECTBA,
B3aMMOJICHCTBHE BOJbI C METAJUIAMU (HATPUEM U KableM) (BO3MOXKHO HCIIOJIb30BAHKE
BHJIEOMATEPHAIIOB), UCCIICIOBAHNE 00PA3I[0B HEOPTaHUYECKUX BEIIECTB PA3TUYHBIX KIIACCOB,
HaOII0/IeHUE U3MEHEHHS OKPACKU MHAMKATOPOB B PACTBOpPaX KUCIOT U IIeT0oueH, U3yuyeHue
B3auMoieiicTBus okcuaa meau (11) ¢ pactBopom cepHO# KUCTOTHI, KUCIOT C METAJIJIaMH,
peakuuii HeMTpaau3alnu, MoJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJHOTO
MeTaJljla JPYTUM U3 PaCTBOPA COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMe «BaxkHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

IHepuoauveckuii 3akoH u Ileprnoanyeckasi cucremMa xXumMudeckux jaemenTos /1. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMHU4YeCKasl ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuun

[TepBbie MOMBITKY KIaCCU(PHUKAIIUN XUMUYECKUX deMeHTOB. [IoHsATHE O Tpymmax
CXOJTHBIX 3JIEMEHTOB (ILIETIOYHBIE U IIETOYHO3EMETbHBIE METAJUIBI, TAJIOT€HBI, UHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3ytoT aM(OTEpHbIE OKCUBI U THUIPOKCU/IBL.

IIepnonnueckuii 3akoH. [leprnonnueckas cucrema XUMHYECKUX 21eMeHTOB /1. 1.
MenneneeBa. Kopotkonepuoanas u qiuuHHONepuoanas Gopmsl [leproanueckoil cucteMsl
xumuueckux 3neMeHnToB . M. Menaeneesa. [lepronasl u rpynnbl. GU3ndecKuii CMbICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX siiep. M3oTonbsl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX 000J0UYEK aTOMOB TMepBbIX 20 XUMHUECKUX dNIeMeHTOB [leproaudeckoii cucTemMsl
. . MenneneeBa. XapakTEpUCTUKAa XUMHUYECKOTO 3JIEMEHTA M0 €r0 MOJ0KEHUIO B
ITepuoanueckoit cucreme JI. 1. Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUSI PAINyCa ATOMOB XUMUYECKUX 3JIEMEHTOB, METALIUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYINAM U EPUOIAM.

3nauenue [leprnoandeckoro 3akoHa u [lepuogndyeckoi CHCTEMBI XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKu U npakTuku. JI. . Mennenees — y4€HbIl U IpaykJaHUH.

Xumudeckas cBsa3b. KoBaneHnTHas (ToJIsIipHast ¥ HETIOJISIPHASI) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb okucnaeHus. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE peakiuu. [Iporecchl
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:



u3yudeHne o0pas3IoB BEIIECTB METAIJIOB U HEMETAJIJIOB, B3aUMOJIEHCTBIE THAPOKCHIA
LIMHKA C paCTBOPaMU KUCJIOT U ILEJI0Y€EH, IPOBEIEHUE OIBITOB, MILTIOCTPUPYIOIINX IPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA (TOpEeHHE, peaKLIuH pa3ioKeHus, COeIUHEHNS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXIpEIMETHBIX CBA3EH IIPU U3YYEHUHM XUMUH B 8 KIIaCCE OCYILECTBIIACTCS
Yyepes3 UCIO0JIb30BAHNE KaK 00X €CTECTBEHHO-HAYUHBIX IOHATUH, TaK U MOHATHH,
ABJIAIOIIUXCS] CACTEMHBIMH JUIL OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0111e ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIH (DaKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHaJu3, CUHTE3, KJlacCU(pUKaLNs, TEPUOJUYHOCTh, HAOIOACHNE, SKCIIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®dusznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJI, U30TOIIbI,
PaIuOaKTUBHOCTh, MOJIEKYJIA, SJICKTPUUECKUN 3apsi]l, BELIECTBO, TEJIO, 00BEM, arperaTHOe
COCTOSIHUE BEILECTBA, a3, (PM3NYECKHE BEIIMYMHBI, €AMHUIBI U3MEPEHUs], KOCMOC, IIIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusi: atmochepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOIBI, TIOJIC3HEIC
HCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMH4YeCKasi peaKust

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema XUMUIECKUX 31aeMeHTOB /1. 1.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIHs, KAJIBLUSA U UX COETUHEHUN B COOTBETCTBUU C
II0JIO’KEHUEM 3JIEMEHTOB B [lepuondeckoi CucTeMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BellecTBa: BUJIbl XUMUYECKON CBSA3H. THIIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOWCTB BEILLIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUIa XMMUUECKON
CBSI3H.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHMYECKUX BEIeCTB. XMMUUECKUE CBOMCTBA
BELIECTB, OTHOCAIINXCS K Pa3IMUHbIM KJIacCaM HEOPTaHUYECKUX COEIMHEHUMN, TeHETHYeCKast
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUUECKUX peaklui 0 pa3IuyHbIM NIPU3HAKaM (II0 YUCIIy U COCTaBY
YUYacCTBYIOUIMX B PEaKIMH BELIECTB, 110 TEIUIOBOMY 3((eKTy, 10 N3MEHEHHIO CTeNeHeH
OKHCJIEHUS XUMHUYECKUX 3JIEMEHTOB, IO 00paTUMOCTH, 10 YYaCTHIO KaTaiau3aTopa). JK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o ckopocTu XUMHUYECKOH peakuuu. [lonarue o0 oOpaTUMbIX U HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHaTHe 0 roMOreHHBIX U TeTeporeHHbIX peakuusax. [lonsatue o
karanuse. [lonsaTue o XuMuyeckoM paBHOBecHH. PaKTOPHI, BIUSAIOIINE HA CKOPOCTh
XMMHUYECKON PEAKIMH U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, SJIEKTPOHHBINA OallaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakiy. CocTaBlIeHHE YPAaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopus 21eKTPOIUTUYECKON TUCCOLMALIMU. DIEKTPOIUTHI U HEANEKTPOIUThL. KaTnoHsl,
AQHUOHBI. MexaHU3M JAMCCOIMAIMY BEIECTB C Pa3IMYHbIMHU BHIaMU XUMHYECKOM CBSI3U.
Crenenp qucconnanui. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakunu nonHoro oOMeHa. Y caoBHs MPOTEKaHUs peaklnii HOHHOTO OOMEHa, MOJIHbIE U
COKpaIlEHHBIE HOHHBIE YpaBHEHMsI peakunii. CBOMCTBAa KMCIIOT, OCHOBAHUM U COJIEH B CBETE
MpeJICTaBICHUH 00 MEKTPOIUTHYECKON aucconnanuu. KauecTBeHHbIE peakiui Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenn:

03HAKOMJIEHHE C MOJEJISIMHA KPUCTAININYECKUX PEIIETOK HEOPraHNYECKUX BEIIECTB —
METaJIJIOB U HeMeTaJlJIoB (rpaduTa U aiMasa), CJI0KHBIX BEIIECTB (XJIopua HaTpus),
UCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIIMK OT BO3AEHCTBUS PA3IMUHBIX



(bakTOpOB, HCCIIEI0BAHNE IEKTPONPOBOAHOCTH PACTBOPOB BELIECTB, MPOLiecca JUCCOLMALUN
KHCJIOT, I11eJI04Yel U cosiel (BO3MOKHO MCIIOJIb30BAHUE BUJIEO MAaTEPUAJIOB), IPOBEACHHE
OIBITOB, MJUTIOCTPUPYIOLINX MPU3HAKU MPOTEKAHUS peakliii HOHHOro ooMeHa (00pa3oBaHue
ocajika, BbIJIEJICHHE Ta3a, 00pa30BaHKE BOJIbI), ONBITOB, WILTIOCTPUPYIOIINX TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA (TOpEeHHE, PEaKLIUU Pa3I0KEeHUs, COEAUHEHMS),
pacro3HaBaHHE HEOPraHMUECKUX BEIIECTB C IIOMOIIbIO KAUECTBEHHBIX PEAKIMI Ha NOHBI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTa/iibl 1 HX cOeJUHEHHSA

OO0w1ast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTePHbIE
creneHu okucienusi. CtpoeHue u (u3ndeckre CBOWCTBA MPOCTHIX BEUIECTB — raJIOTEHOB.
XuMHUECKUe CBOICTBA Ha IPUMEpE XJiopa (B3aMMOAEHCTBHIE ¢ METallIaMH, HEMETallJIaMH,
niesouamu). Xaopoogopoa. CosiHast KUCIIOTa, XMMUUYECKHE CBOMCTBA, IIOJyUYEHUE,
npuMeHeHue. JleificTBue X10pa u XJI0poBOI0pO/Ia Ha OpraHu3M desoBeka. Bakneilmue xnopuast
U X HaXO0XJIEHUE B IPUPO/IE.

O6mas xapaktepucTrka 351eMeHTOB VIA-rpynibl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKkTepHbIe CcTereH! oKkucieHus. CTpoeHue u GU3NIeCKre CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOITHBIE MOJU(PHUKALIMY KUCIOPOia U cepbl. XUMHUECKUE CBOICTBA
cepsl. CepoBOIOpOI, CTpOCHHE, PU3NIECKUE H XUMUYECKHE CBOMCTBA. OKCHIIBI CEphI KaK
IPEJCTaBUTENIN KUCIOTHBIX OKCHOB. CepHas KUCioTa, U3N4ecKue 1 XMMUYECKHe CBOWCTBA
(oOme Kak MpencTaBUTENs Kilacca KUCIOT U cnenrduyeckre). XMMUYECKUE PeaKiu,
JeKallye B OCHOBE MPOMBIIIIJIEHHOT0 Crloco0a MoTy4eHus: cepHoi Kuciotsl. [Ipumenenue
cepHoii KUCIOTHL. COM CEPHOM KUCIIOTHI, KAaUeCTBEHHAsl peaklus Ha cynbdar-noH. Haxoxnenne
cephl U €€ COeJMHEHUH B IpUpoJie. XUMUYECKOE 3arps3HEHNE OKpY Karolel cpeibl
COEIMHEHUSIMU Cephl (KUCIOTHBIE JOKIH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0
HPEOTBPALICHHUS.

OO61as xapakTepucTuKa 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIIEHUS. A30T, paclipoCTpaHEHHE B IpUpoAe, GU3UUECKUE U
Xummuueckue coiictBa. KpyroBopot a3ora B npupojie. AMMHAK, €ro GU3n4ecKre U XMMUYECKHe
CBOWCTBA, MoJTyuyeHue U npumMeHenue. Conyu aMMOHUS, UX (PU3NYECKHe U XUMUUECKUE CBOMCTBA,
npuMeHeHre. KauecTBeHHas peakiusi Ha MOHbI aMMOHMsI. A30THasi KUCJIO0Ta, €€ MOJTyueHue,
¢du3nyeckre U XMMUYECKHe CBOMCTBA (00IIMe Kak MPECTaBUTEN Klacca KUCIOT U
cnenuduyeckue). Mcnonab3oBaHue HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MUHEPAJIbHBIX
ynoOpeHnit. XUMHU4eCcKoe 3arps3HeHNEe OKpY Karollel cpesibl COeTMHEHUAMH a30Ta (KUCIOTHBIE
JIOK]IH, 3arpsi3HEHUE BO3/1yXa, TOUBHI U BOJOEMOB). Docdop, auI0TponHbIE MO (DUKAIIIH
dochopa, pusnueckue u xumudeckue ceorctBa. Oxeua pocdopa (V) u pochophnas kucnora,
¢u3nyeckue 1 XuMHUYECKHe CBOMCTBA, noixydyeHue. Mcnonb3oBanue pocaToB B KauecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

O6mas xapakrepucTtuka 31eMeHToB [V A-rpymmbl. OcoOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. YTIIepo/1, aJuIOTPONHbIE MOIU(BUKAIIMH, PACIPOCTPAHEHHUE B
npupoje, Gpu3ndeckrue 1 XuMUIecKre cBocTBa. Ajcopomus. KpyroBoport yriaepoaa B mpupoe.
Oxcuspl yraeposia, ux (pusnueckue U XMMUYeCKHUe CBOMCTBA, AEUCTBUE Ha )KUBbIE OPIaHU3MBI,
MOJTydeHUE U IPUMEHEHHUE. DKOJIOTHYECKUE MTPOOIIEMBI, CBSI3aHHBIE C OKCUI0M yriepoaa (1V),
TUIIO0Te3a I1100aIbHOT0 MOTEIICHUs KIIMMaTa, TapHUKOBBIA 3P QeKT. YTosbHast KHCI0Ta U e€
coJiu, X (PU3NYECKUEe U XUMUYECKHe CBONCTBA, MOTy4YeHHe U mpuMeHeHne. KauectBenHas
peakuus Ha kapOoHaT-noHbI. Vcnonp3oBaHne KapOOHATOB B ObITY, MEAMIIMHE,
MIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAUHEHHX YIiIepoaa
(MetaH, 3TaH, 3TUJIEH, alleTUJIEH, ATAHOJ, TJIMLEPHH, YKCYCHas KucioTa). [IpupoaHbie
UCTOYHHUKHU YTJIEBOJOPOIOB (Yroiib, IPUPOIHBIN Ta3, HE(PTh), MPOIYKTHI UX MEpPepabOTKH
(6eH3uH), UX POJIb B OBITY M IPOMBITINICHHOCTH. [IoHSITHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBAX:



KHpax, Oeskax, yrieBojax — 1 UX poJid B )KH3HU yesloBeka. MaTepuaibHOe €IMHCTBO
OPTraHUYECKUX U HEOPTaHUYECKUX COECTUHEHUM.

Kpemuuii, ero pusndeckne u XuMuueckrue CBOMCTBA, MOMyUYEeHUE U IPUMEHEHHE.
Coenunaenus kpeMHus B ipupoje. O0uue npeacraBieHus 06 okcune kpemuaus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBINIUICHHOCTH. BaxkHelme
CTPOUTEIIbHBIC MaTepPHAIIbl: KEpaMHUKa, CTEKJIO, IIEMEHT, OETOH, jkene300eToH. [TpobieMbl
0€30MacHOr0 UCMOJIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHO JKHU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB HEOPraHUYECKUX BEUIECTB, CBOMCTB COJISTHOM KHCIIOTHI, IPOBEICHUE
KaueCTBCHHBIX pPEaKIUi Ha XJIOPUA-UOHBI U HAOTIOCHIE MPU3HAKOB UX MMPOTEKAHMUS, OTIBITHI,
oTpaxkaromue Gu3nuecKue U XUMUYECKUE CBOMCTBA IraJIOTEHOB U UX COSAMHEHHH (BO3MOXKHO
MCII0JIb30BaHUE BUAEOMATEPUAJIOB), O3HAKOMJIEHUE ¢ 00pa3LiaMu XJIOPUIO0B (IraJlOr€HUI0B),
03HAKOMJIEHHE C 00pa3lamMu cepbl U €€ COeTMHEHUSIMU (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), HAOIIOIeHUE TIporiecca OOyTTIMBaHUs caxapa Mo IeHCTBUEM
KOHIEHTPUPOBAHHOM CEpHOM KHCIOTHI, U3yUYEeHHE XUMUUYECKHX CBOMCTB pa30aBieHHOMN CepHOi
KHCJIOTHI, POBE/ICHNE KAYECTBEHHOHN peakIny Ha CyIh(aT-uOH U HAOII0CHHE MTpU3HaKa e&
MPOTEKaHUs, O3HAKOMIIEHUE ¢ (PU3NUECKHUMH CBOMCTBAMU a30Ta, (hocdopa U UX COSAMHEHUIA
(BO3MO’KHO MCIOJIB30BAHNE BHICOMATEPUAIIOB), 00pa3iaMu a30THHIX U (hocHOpHBIX yI00peHHid,
noJryuyeHue, coonpanue, pacrio3HaBaHUe U U3YYeHHE CBOIICTB aMMHaKa, IPOBEICHUE
KaueCTBCHHBIX pPEaKIuii Ha HOH aMMOHHUS U (ocaT-uoH ¥ U3YUCHHE MPU3HAKOB UX
MPOTEKaHUs, B3aUMO/ICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO (BO3MOXKHO
MCIIOJIb30BAaHNE BUJIEOMATEPHAIIOB), M3YUEHUE MOJIETICH KPUCTAUNIMUECKUX PEIIETOK ajiMasa,
rpadura, ¢pyiepeHa, 03HAKOMIIEHHE C MTPOLIECCOM aJcOPOLIMU PACTBOPEHHBIX BEILIECTB
AKTUBHPOBAHHBIM YTJIEM U yCTPOWCTBOM MPOTHBOra3a, MoJy4YeHHe, CoOMpaHue, paclio3HaBaHHUe
Y U3y4EHHUE CBOMCTB YTIEKUCIIOrO ra3a, IpoBe/IeHne KaYeCTBEHHbBIX PEakiuii Ha KapOOHAT U
CHUJIMKAT-WOHBI U U3yUYEHUE TPU3HAKOB UX MMPOTEKAHHUS, 03HAKOMJICHHUE C MTPOTyKIIHEH
CUJIMKATHOM NPOMBILIUIEHHOCTH, PEIICHUE SKCIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Baxuennme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTtasiibl M X COCAUHEHUS

OO0m1as XxapakTepruCTUKa XUMHYECKUX 2JIEMEHTOB — METAJIJIOB HA OCHOBAHHUH MX
nosnoxenus B [lepuoanueckoii cucreme xumuueckux snemeHToB J[. . MenaeneeBa u ctpoeHust
atomoB. CTpoeHHE METAJIOB. MeTalinyeckas CBsI3b U METaJUTHUecKasi KpUCTaNINIecKast
pemeéTKa. DNEeKTPOXUMHUUECKUH Psi/l HANPSX)KEHU MeTauioB. Pu3nvecKknue U XUMHUYECKUE
cBoicTBa MeTaiioB. OO0I1Me crioco0bl MoMydYeHust MeTaylIoB. [IoHATHE O KOPPO3UH METAILIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CIiaBsl (CTallb, YyTYH, TIOPATIOMUHUMI, OpOoH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJIEHHOCTH.

[[{enounble MeTambl: IoJIOKeEHUE B [lepnoanueckoi cucreMe XuMUYECKUX JIEMEHTOB /.
N. MenpeneeBa, CTpOCHUE UX aTOMOB, HaXOXJeHUE B Ipupoje. Dusndeckrue u XUuMUIECKHE
cBOiicTBa (Ha MpuMepe HaTpus U Kanus). OKCUABI U TUAPOKCUIBI HAaTpus U Kanus. [I[pumeHenue
IIEJIOYHBIX METAJNIOB U UX COCTUHEHUMN.

[IlenoyHO3eMENBHBIE METAJUIBI MATHUM U KaJIbLIMiL: TTOJ10)KeHUE B [lepuoanueckoit
crucTemMe XuMudeckux 3semeHToB . . MenneneeBa, CTpOCHUE UX aTOMOB, HAX0XKJICHUE B
npupoje. uznyeckre U XUMUYECKUE CBOMCTBA MarHus U Kanblus. Baxnelmme coelnHeHns
KaJbIus (OKCU, TUAPOKCUM, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B [lepuonnueckoit cucreMe Xumudeckux snementos /1. U.
MenneneeBa, CTpoeHHE aTOMa, HAXO0XKICHHE B mpupoae. Pu3ndeckue 1 XUMHUIECKUE CBOMCTBA
anmroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH/IA ATFOMHHHSI.

Kenezo: nmonoxenue B [lepronnueckoit cucreMe XuMu4ecKux 3iemMeHToB /. 1.
MenieneeBa, CTpo€HUE aTOMa, HaXOXAeHUE B Ipupoae. Pusndyeckrue 1 XUMUYECKUE CBOMCTBA
xenesza. Okeugipl, ruapokcuabl v conu xenesa (I11) u sxenesa (I1I), ux cocras, cBoiicTa u
MOJIyYEHHUE.



Xumuueckuii IKcnepumenn:

O3HaKOMJICHHE ¢ 00pa3IiaMy METaJJIOB U CIIAaBOB, UX (DU3UYECKHMHU CBOWCTBAMH,
U3y4YeHHE Pe3yIbTaTOB KOPPO3UH METAJIOB (BO3MOKHO HUCIOIb30BAHNE BUICOMAaTEPUAIIOB),
0COOEHHOCTEN B3aUMO/IEHCTBUS OKCUAA KAJIbLIMS U HATPUS C BOJOM (BO3MOKHO MCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCCIIEOBAHUE CBOMCTB KECTKOM BOBI, IPOLIECCAa TOPEHUS JKele3a B
KHCII0pO/i€ (BO3MOYKHO HUCII0JIb30BAHUE BUJIEOMATEPHUAIIOB), IPU3HAKOB IIPOTEKAHUS
Ka4eCTBEHHBIX PEAaKLMi Ha HOHBI: MarHUsl, KalbLius, AIFOMUHMS, LIMHKa, kene3a (1I) u xenesa
(III), menu (11), HaOnrogeHNE U ONKMCAHUE MPOLIECCOB OKPALIMBAHUS IUIAMEHU MOHAMU HaTpus,
KaJIMsl U KanbLus (BO3MOKHO HCIOJIb30BAHUE BUICOMATEPUAIIOB), UCCIIEI0BaHUE aM(POTEPHBIX
CBOMCTB r'MAPOKCUA AJTIOMUHUS U THAPOKCUA LIMHKA, PEIIEHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4 110
TeMe «BakHelIne MeTalibl ¥ UX COSANHEHUSD.

XHuMHA M OKpYsKaoIas cpeia

BemectBa 1 MaTepuaibl B IOBCEHEBHOM KU3HU yelloBeka. besonacHoe ncnosiab3oBaHue
BEIIECTB M XMMHUYECKHX peakiuii B ObITy. [lepBas moMoms npu XUMHUYECKHX 0XKOTax M
OTpaBJICHUSX.

XHMHYECKOE 3arpsi3HEHUE OKpY Karollel cpeibl (IpeaesibHas JOMyCTUMasi KOHLIEHTPaLUs
BerecTs, gainee — [1JIK). Poib xumun B perieHun 3K0I0rn4eckux npooiem.

Xumuueckuii IKcnepumenm:

u3yudeHue oOpas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHAIbI).

Meoswcnpeomemmnbnie ceasu

Peanu3zanus MeXnpeaMETHBIX CBS3€H IPU U3yUYEeHUH XUMHUU B 9 Kiacce OCyLeCTBIseTC s
Yyepes3 UCII0JIb30BAHHUE KaK OOIIMX €CTECTBEHHO-HAYUHbIX TOHATHH, TaK U MOHATUH,
SBJISIIOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO0m1me ecTecTBEeHHO-HAYYHbIE TOHATHUS: HAYYHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJiu3, CUHTE3, KJlacCU(pUKaLUs, TEPUOAUYHOCTh, HAOIIOACHNE, SKCIIEPUMEHT,
MOJICITMPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusmka: Matepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIBI,
PaAMOaKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUN 3apsij, IPOBOJHUKH, TOTYIIPOBOAHUKH,
JUBJIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TeN0, 00BbEM, arperaTHOe COCTOSIHME BEllecTBa, ras,
pacTBOp, paCTBOPUMOCTb, KpUCTAIIINYECKAs! peIIE€TKa, CIUIaBbl, PU3NUYECKUE BEIUYUHBI,
€MHMILIBI U3MEPEHUS, KOCMUUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoNHIIE.

buonorus: porocunres, qpixanue, 6uocdepa, skocucTeMa, MUHEpaJIbHbIE YA00PEHNUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BEILIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEpPAIIbI, TOPHBIE TTOPOJIbI, TIOJIE3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOTrPaMMBbl OCHOBHOI'O 00IIEro 00pa3oBaHMs
JIOCTUTAIOTCS B X0/1€ 00y4YEeHUS XMMHUH B €IUHCTBE Y4eOHOM U BOCIUTATEIbHON JESATENIbHOCTH B
COOTBETCTBUH C TPAJAULIMOHHBIMU POCCUICKUMU COLUOKYJIBTYPHBIMH U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU B OOIIECTBE NMPaBUIaAMHU U HOPMaMU TIOBEJIEHUS U
CHOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATIM3AINN 00YYarOIUXCS.

JInaHOCTHBIE pe3ybTaThl OTPA’KAIOT TOTOBHOCTH O0YYaOIIUXCSI PYKOBOJCTBOBATHCS
CHUCTEMOM NO3UTUBHBIX LICHHOCTHBIX OPUEHTALIMI U paCIIUPEHHUE ONBITA ACSITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HICTOPHUECKOMY U HAYYHOMY
HaCJIe/INI0, TOHUMAaHUs 3HAaYEeHUS] XUMHUYECKOW HAayKH B )KM3HU COBPEMEHHOT'0 00IIeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MH(OpMaLIEl O MePeIOBIX JOCTHKEHUIX U OTKPBITUAX



MHUPOBOH M OTE€UECTBEHHOM XUMUH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPOWCTBE
Mupa 1 o0IIecTBa;

2) rpa/JIaHCKOr0 BOCIIUTAHUS:

MIPE/ICTABJICHUS O COLMAIBHBIX HOPMaX U MpaBUjIaX MEKJIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM,
y4eOHOMCCIIEI0BATENbCKOM, TBOPUECKOM U IPYTUX BUJIAX JI€ATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM €ATEIbHOCTHU MPY BHIMOIHEHUN YUeOHBIX, T03HABATEIbHBIX 3a/1a4,
BBITIOJTHCHUH XUMHUYECKHUX YKCIIEPUMEHTOB, CO3JJaHUH YICOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO U B3aMOIIOMOIIH B MpOIlecce ITON yueOHOU AesITeIbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE MOBEJICHUE U MTOCTYIIKH CBOMX TOBAPHIIEH C MO3UIIMU HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIEACTBUIM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33PEHUYECKHE MPEACTABICHUS O BEIIECTBE U XUMHUECKOW PEaKlIMH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIINE OCHOBY IS
MOHMMAaHHUSA CYIIHOCTH HAyYHOU KapTUHBI MUPA, IPEICTABICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX PA3BUTHUSI IPUPOJIbI, B3AUMOCBS3SX YEJIOBEKA C MPUPOJTHON CPEIOH, O POJIH
XUMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTE;

MO3HABATEJIbHBIC MOTUBBI, HAMPABJICHHBIE HA TIOJyY€HHE HOBBIX 3HAHUU MO XUMHH,
HeoOXouMbIe 1711 00bsICHEHUS HAOII0JaeMbIX MPOLIECCOB U SIBICHUHN, TTO3HABATEIBHOM,
MH()OPMAIIMOHHON M YUTATEIBCKON KYJIbTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSATEILHON PabOTHI
C Y4eOHBIMH TEKCTaMHU, CIIPABOYHON JTUTEPATYPOid, JOCTYITHBIMU TEXHUYECKHUMH CPEICTBAMU
MH()OPMAIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K 00YUYCHUIO U MTO3HAHUIO, JIF0003HATEILHOCTh, TOTOBHOCTD U CIIOCOOHOCTH K
camM000pa30BaHuI0, TPOSKTHOM M UCCIICIOBATEILCKON JACITEILHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBIEHHOCTU U YPOBHS 00yUYEHUS B JajbHEHIIEM;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

OCO3HaHUE LEHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOLIEHUS K CBOEMY 3/10POBBIO,
YCTaHOBKH Ha 3JI0POBBIM 00pa3 )U3HU, OCO3HAHUE ITOCIICICTBUN M HETIPUATHE BPEIHBIX
MpUBBIYEK (YIIOTPEOIEHHUS AIKOTOJIsl, HAPKOTUKOB, KypeHUsi), HEOOXOIMMOCTH COOIIOICHHS
npaBuJI 6€30MaCHOCTH MPU OOPAIICHUU C XUMUUECKIMU BEIIECTBAMU B OBITY U PEATbHOU
JKU3HHU;

5) TpyaoBoro BocnuTaHus:

MHTEpEC K MPAKTHIECKOMY M3yUEHUIO podeccuii u Tpyaa pa3IudHOro poja, yBaKeHHE K
TPYZy U pe3yJibTaTaM TPYIOBOM ACATEIHLHOCTH, B TOM YHCIIC HA OCHOBE MPUMEHEHUS
MPEeIMETHBIX 3HAHUH 110 XUMHUHU, OCO3HAHHBIN BHIOOP UHIUBUAYATHHOU TPAEKTOPHUH
MIPOJIOJDKEHMS 00pa30BaHus ¢ YYETOM JTMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHUH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCTIeTHOM MpodecCHnOHANIBHON e TENbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aIallTUPOBATHCS B MPO(ECCUOHATBLHOM Cpe/Ie;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKH 11eTIecO00pa3Hoe OTHOIIIEHUE K MPUPO/IEC KaK UCTOUHUKY JKU3HHU Ha 3eMIie,
OCHOBE €€ CyIIeCTBOBaHMUS, TOHUMaHKE IIEHHOCTH 37J0POBOT0 U 06€30MacHOro 0opasa *KHU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 3I0POBBIO,
OCO3HaHHE IIEHHOCTHU COOJIIO/ICHHUS TTPAaBHII O€30MMaCHOTO MOBECHUS MPU PadOTe C BEIIECTBAMU,
a TaKk)Ke B CUTYAIUAX, YTPOKAIOIINX 3TOPOBBIO M )KU3HU JIFOJCH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MTOTyYaeMble TPU U3YYCHUU XUMUH, JJIs PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYKAOLIEH MPUPOTHON CPEAOM, [IJIs MOBBIIICHUS YPOBHS SKOJIOTMYECKOM
KyJbTYpPBI, OCO3HAHUS TTI00ATBHOTO XapaKTepa SKOJIOTHUYECKUX POOIeM U IMyTel uX pereHus
MOCPEJICTBOM METO/I0B XUMHH, SKOJIOTUYECKOTO MBITINICHHSI, YMEHUS PyKOBOJICTBOBATHCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLMATIBLHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHBI



B cocraBe MeTanpeaMeTHBIX pe3yIbTaTOB BBLACIAIOT 3HAUUMBIE [T (YOPMUPOBAHMS
MHUPOBO33PEHUS O0IIEHAYYHbIE TOHATHUS (3aKOH, TEOpUs, IPUHLIUI, TUIIOTe3a, (haKT, CUCTEMA,
IpoIIeCC, SKCIIEPUMEHT U APYToe€.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHHUN U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O
LIEJIOCTHOM HAyYHOH KapTHHE MUPA, U YHUBEPCAJIbHbIE YUeOHbIC IeHCTBUS (II03HABATEIIbHBIE,
KOMMYHHUKATHBHBIE, PETYJISTUBHBIE), KOTOPBIE 00eCTIeYnBa0T ((OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHON AEATENbHOCTH.

ITo3HaBaTebHBIE YHHBepPCaJbHbIe YUeOHbIe AeliCTBUS

Ba3zoBble Jjornuyeckue aeiicTBu:

YMEHUs UCIIOIb30BATh IIPUEMBI JIOTMYECKOT0 MBIIIJIEHUS IIPU OCBOCHHUH 3HAHUM:
PACKpBIBATH CMbICII XUMUYECKUX MOHITUH (BBIAEIATh UX XapaKTepHbIE IPU3HAKHY,
YCTAHABJIMBATh B3aMMOCBSA3b C JPYTMMHU ITOHATHIMMU ), UCII0Ib30BaTh MOHATHUS AJI1 O0BSCHEHUS
OTJENIbHBIX (DAKTOB U ABJICHUN, BBIOMPATh OCHOBAHMS U KPUTEPUHU AJIS KIacCU(PUKALUU
XUMUYECKHUX BEIECTB U XMMUYECKUX PEAKLUHI, YCTAaHABIMBATh IPUYUHHO-CIICICTBEHHBIE CBA3H
MEXy 00BEKTaAMU U3yUEHHsI, CTPOUTH JIOTHYECKHUE PACCYXKAECHUS (MHAYKTUBHBIC, IETyKTUBHBIE,
10 aHAJIOTUH), AEJIaTh BBIBOJbI U 3aKIIOUCHUS;

yYMEHUE NPUMEHATh B MPOLIECCe MO3HAHUS MOHATHS (IIPEIMETHbIE U METalpeAMETHbBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENIN, UCIIOIb3YEMBIE B XMMUH, TPEOOPa30BbIBAThH IIKPOKO
IPUMEHSIeMbIE B XMMUU MOJIEJIbHbIE MPEICTABIECHUS — XUMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XuMHu4ecKast GopMyIia ¥ ypaBHEHHE XUMUYECKON PEaKIy — P PeIIeHHH y4eOHO-
IIO3HABATEJIbHBIX 33144, C YUYETOM ATUX MOJEIbHBIX NPEACTABICHUN BBISBIATD U
XapaKTepU30BaTh CYIIECTBEHHBIC TPU3HAKHA U3yYaeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB
XUMHUYECKHX PeaKluil, BEISIBIATH O0IME 3aKOHOMEPHOCTH, IPUUMHHO-CJIE/ICTBEHHbIE CBA3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLECCAX U SBJICHUSIX.

ba3zoBrble ucciaenoBarebcKkue 1eHCTBUSA:

YMEHUE UCIIOJIb30BATh ITIOCTABICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA ITIO3HAHMS, &
TaKXe B Ka4eCTBE OCHOBBI /U151 (POPMUPOBAHUS TUIOTE3bI IO IPOBEPKE MIPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

nproOpeTeHue onbITa MO IIAHUPOBAHHIO, OPIaHU3ALUHN U IPOBEICHUIO YUYEHUYECKUX
AKCIIEPUMEHTOB, YMEHUE HAOII0JaTh 32 X0/10M IPOIlecca, CaMOCTOSTENIbHO POTHO3UPOBATh €0
pe3yibTat, GopMyIHpoBaTh 0O0OIIEHHS U BBIBOJIBI 10 pe3yJIbTaTaM MPOBEAEHHOTO OIBITA,
UCCJIEIOBAHMsI, COCTABIISATh OTUET O MPOJEIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BbIOMpATh, aHATU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMALINIO PA3TUYHBIX BUJIOB
U GOpM MPEACTABICHMS, TOTYYaeMYIO U3 Pa3HbIX HCTOYHUKOB (Hay4HO-TIOMYJIApHAs JUTEpaTypa
XUMHYECKOT0 COJIep’KaHus, CIIPaBOYHbIE TOCOOUs, pecypchl IHTepHeTa), KpUTHUECKH
OLIEHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSATH Pa3IMUHbIE METO/IbI M 3aIPOCHI IIPH MOMCKE U 0TOOpe HHpOpMaLUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JJIsl BHIIOJHEHUS yUeOHBIX U MO3HABATENIbHBIX 33124
orpeAeNEHHOro TUIa, MPUOOPETEHNE OMbITa B 00JIACTH UCIOIb30BaHUS HHPOPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHi, OBJIaJICHUE KYIbTYPOM aKTUBHOI'O UCIIOIb30BAHMS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIHHO BEIOMPATh ONTUMANBbHYIO (hOpPMY MpPEICTaBICHUS
UH(OPMALIMU U WUTIOCTPUPOBATH pelllaeMble 3a/1a4l HECIOKHBIMU CXEMaMH, InarpaMMaMH,
apyrumu popmamu rpa@uku 1 UX KOMOUHALUSAMU;

YMEHHUE MCII0JIb30BaTh U aHAJIU3UPOBATh B Mpoliecce y4eOHOM U UCCIIe0BAaTENbCKOM
JEeSATeNIbHOCTH UH(DOPMALIHUIO O BIMSIHUM TPOMBIIIJIEHHOCTH, CETLCKOTO X0341CTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPY KAIOLIEH IPUPOJHON CPEBI.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBHUS:

YMEHUS 33/1aBaTh BONPOCHI (B X0/I€ [uaora v (MjIn) JUCKYCCHH) IO CYILIECTBY
o0cy:x1aeMoii TeMbl, (POPMYIHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BBITOIHEHUS
IIPEMIOKEHHOM 3a1a4H;



YMEHUS NPEACTABIATh MOJYYEHHBIE PE3YJIbTaThl I03HABATEIBLHON IEATEIBHOCTH B YCTHBIX
Y IIMCbMEHHBIX TEKCTaX; J1e]1aTh IPE3EHTALNIO PE3YIbTATOB BHINIOIHEHHUSI XUMHUYECKOTO
JKCIIepUMEeHTa (J1a0opaTOPHOTO OMBITA, JIAOOPATOPHOU PabOTHI IO UCCIIEIOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MTPOCKTA);

YMEHHS Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM 1M03HABATEIbHON U
UCCIIEIOBATEIbCKON AEATEIBHOCTH IPU PEIICHUH BO3HUKAIOUINX Mpo0IeM Ha OCHOBE y4éTa
00X MHTEPECOB U COTTIACOBAHUS MO3ULIUH (00CYyXkAeHUs, 0OMEH MHEHUSIMH, «MO3TOBbIE
LITYPMBbD», KOOpJUHALMSI COBMECTHBIX JI€HCTBUM, OIIPEIETIEHUE KPUTEPHUEB 110 OLIEHKE KauecTBa
BBITIOJITHEHHOW pabOThI U IpyTHe).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHUE CaMOCTOSITENIBHO ONPENEIATh eI ACSITEIbHOCTHU, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBATH U NMPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JICATEIBHOCTD, BHIOMPAThH
HanOoee A3 PexTUBHBIC CITOCOOKI pellieHrs YIeOHBIX M MO3HABATEIbHBIX 33/1a4,
CaMOCTOATENIBHO COCTABJIATH WIM KOPPEKTUPOBATH IIPEIIOKECHHBIA aJIrOPUTM JIEUCTBUH IIPU
BBIMIOJTHEHUH 3a/IaHUH C YYETOM MOJTYUYESHHs] HOBBIX 3HAHUN 00 M3y4aeMbIX 00BEKTaX —
BELIECTBAX U PEAKLIMSIX, OLEHUBATh COOTBETCTBHUE MOTYYEHHOIO PE3yJIbTaTa 3asiBICHHOM 11Ny,
YMEHHUE UCIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIPEIJIaraéMbl€ B YCIOBUH 3aJaHUN.

HPEJIMETHBIE PE3YJIbTATHBI

B cocrtaBe npeaMeTHBIX pe3yJabTaTOB [0 OCBOSHHIO 0053aTeIbHOTO COIEPIKaHNUS,
YCTaHOBJICHHOT'O JaHHOH (eiepaibHON paboueii mporpaMMoi, BBIICISIFOT: OCBOSHHBIC
00y4JaromnMMucs HayyHble 3HaHUS, YMEHUS U CIIOCOOBI IeHCTBUH, cienuduyueckue s
peaMETHOM 001acTH « XUMHSD», BUJIBI ACATEIBHOCTH TI0 TIOJTYYESHUIO HOBOTO 3HAHUS, €TO
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYyAIIHIX.

K xoHiy o0y4enus B 8 kjiacce npeaMeTHbIe Pe3yIbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCS YMEHUI:

®  PACKPBIBATH CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUI: aTOM, MOJIEKYJIa, XUMUYECKUI
AJIEMEHT, POCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJIHOPO/IHASA), BAJIGHTHOCTh, OTHOCUTEINIbHASI aTOMHAsl U MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBast J10Ji1 XUMHYECKOI0
3JIEMEHTAa B COEAMHEHUH, MOJISIPHBIA 00BEM, OKCHJI, KUCIO0Ta, OCHOBaHHE, COJlb,
AIIEKTPOOTPHULIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUUYECKasl PeaKIus, Kiaccuukarms
peaKuuii: peaKklMK COEIMHEHUS, PEAKIIUN PA3JI0KEHNS], PEAKIIUHU 3aMEILEHNUs, PEaKIINH
00MeHa, 3K30- U HHA0TEPMUYECKUE PEaKIIUU, TEMIOBOM 3 (EKT peakuuu, siipo aToma,
3JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalb, pauyC aToMa, XMMUYECKas CBA3b,
NOJIIpHAs M HETOJIIpHAsl KOBAJIGHTHAs CBSI3b, MOHHAS CBA3b, MOH, KATHOH, AaHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B paCTBOPE;

® WUIFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUUYECKUX MTOHATHI U IPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUU BEILECTB U UX MPEBPAIIECHUN;

® CIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsSl COCTaBJIEHUSI (POPMYJI BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUN;

® OIpeleNsITh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENICHb
OKHCIICHHSI SJIEMEHTOB B OMHAPHBIX COETMHEHUSAX, TPUHAIIC)KHOCTD BEIIECTB K
ornpenenéHHOMY KJIacCy COeMHEHHH 1Mo popMyiam, BUJI XUMHUUECKOH CBSI3U
(KOBaJICHTHasi U MOHHAs) B HEOPTaHMUECKUX COEIMHEHUSX;

e packpsiBaTh cMblch Ilepuoanueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTpUPOBATh
MOHMMAaHNE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIIEMEHTOB OT UX
noJyio>keHus B Ileproauueckoit cucreMe, 3aKOHOB COXPAHEHUS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI, 3aKOHAa ABOTaJipo;

® ONUCHIBATh U XapaKTepH30BaTh TaONUuHy0 Gopmy [leproanueckoit cucteMbl
XUMHUYECKHX DJIEMEHTOB: pa3U4aTh MOHITHS «TJIaBHAs oArpynna (A-rpymma)y» u



«noboyunas noarpymmna (b-rpymnma)y, Maneie 1 00NbIIHME TEPUOABI, COOTHOCUTH
0603H&‘ICHI/I$I, KOTOPBIC UMCIOTCS B TaGHI/ILIC ((HepI/IO[[I/I‘-IGCKaH CUCTEMAa XUMHNYCCKHUX
anemenToB J{. 1. MenneneeBa» ¢ 4YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsia sapa, 0011ee YHCao SIEKTPOHOB U
pacnpeieneHue ux 1o 3JIEKTPOHHBIM CIIOSIM);

KJIacCH(PUIUPOBATH XUMUYECKUE HIIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (110 YUCITY M COCTAaBY YYacCTBYIOIIMX B PEAKIIMU BELIECTB, IO TEIIOBOMY
dbdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIINE XMMHUYECKHE CBOMCTBA BEIIECTB PA3TMYHBIX
KJIaCCOB, MOJATBEPKJast ONMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUI
COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/If/’I;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUE€CTBEHHOT'O COCTaBa,
BO3MOXKHOCTH ITPOTEKAHHUS XUMHUYECKHUX MPEBPAICHUI B PA3IIMUHBIX YCIOBHSX;
BBIYHCIIATH OTHOCUTEIIFHYIO MOJICKYJISIPHYIO 1 MOJISIPHYIO MACCBhI BELIECTB, MAaCCOBYIO
JIOJTF0 XUMHYECKOTO 3JIEMEHTa 10 (hopMyJie COeTMHEHHS, MacCOBYIO JOJIO BELIECTBA B
pacTBOpE, MPOBOIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOW PEaKIHH;

IPUMEHSATH OCHOBHBIE OTIEpallii MBICIUTEILHOHN JIESITEbHOCTH — aHAJIN3 U CHHTES,
CpaBHeHHe, 0000IIeHUE, CUCTEMATH3AIHIO, KIIaCCU(DUKALNIO, BBISBICHUE IPUIUHHO-
CIIC/ICTBEHHBIX CBSI3€H — JUI U3yUYCHUS CBOMCTB BELIECTB U XUMHUYECKHX PEaKLIUH,
C€CTCCTBCHHO-HAYUYHBIC METOJAbI ITIO3HAHUA — Ha6J'IIOIIeHI/Ie, HU3MCPCHUC,
MOJIETTMPOBAaHHE, SKCIIEPUMEHT (peasIbHBII U MBICICHHBIN);

CIIe/IOBATh MPaBHUJIaM IOJIb30BaHUs XUMHYECKOM MOCYJ0H M 1a00paTOPHBIM
000pyI0BaHHEM, a TAK)KE TPABUIIaM OOpAIIEeHUs C BEIIECTBAMH B COOTBETCTBUU C
MUHCTPYKIHMSMH I10 BHIITOJHEHUIO Ta00PaTOPHBIX XUMHUYECKHUX OIIBITOB IO MOJTY4YECHHIO
U cOOMpaHMIO Tra3000pa3HBIX BEMIECTB (BOAOPOAA U KUCIOPOIA), IPUTOTOBICHHIO
PacTBOPOB € OIpeAeIEHHON MacCOBOM J0JIei pacTBOPEHHOTO BELIECTBA, INIAHUPOBATh
U TIPOBOANTH XUMHUYECKHE IKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIETOYEH U
KHCIIOT C TOMOIIBIO HHANKATOPOB (JIakMyc, (peHoI(TanenH, METUIIOPaHK U APYTHE).

K koHI1y 00yueHnus B 9 kijiacce npeMeTHbIE pe3yIbTaThl HA 6230BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAIOLINXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKHI 2JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, BAJIECHTHOCTB,
AIIEKTPOOTPHULIATEIBHOCTD, CTETIEHb OKUCIICHNS, XUMUYECKAs PEAKIIMsl, XUMUUECKas
CBSI3b, TEIUIOBOM 3P PEKT peaklnu, MOJIb, MOJISIPHBII 00BbEM, PaCTBOP, AJIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, SJEKTPOIUTHYECKAs TUCCOLMALINS, pEaKI[M HOHHOTO 0OMeHa,
KaTaJau3aTop, XMMUYECKOE PaBHOBECHE, 00OpaTUMBbIe U HEOOpaTUMbIE peaKklnu,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMH, OKUCIIUTENb, BOCCTAHOBUTEND,
OKHCJICHHE U BOCCTAHOBJIEHUE, AJUIOTPOIHUS, aM(POTEPHOCTh, XUMUYECKAas! CBSA3b
(KOBaJIeHTHasi, NOHHAs!, METAJTMUECKas), KpUCTAIIIMYECKas peréTka, Koppo3us
METaJUIOB, CIIJIaBbl, CKOPOCTh XMMHUYECKON PEAKIUH, IPEIEIBHO T0IyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN U IPUMEHSATH 3TU
MOHSITHS IIPH ONIMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIIOJIb30BaTh XUMHUUECKYIO CUMBOIIUKY Ul COCTaBJIEHUS (POPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

OTIpEeeNATh BaJICHTHOCTh U CTENIEHb OKUCIEHUSI XUMUYECKHX JIEMEHTOB B
COEIMHEHUAX PA3IMYHOIO COCTaBa, IPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHUH Mo popMyIiaM, BUJ XUMUUYECKON CBA3H (KOBaJECHTHAsL, MOHHAS,
METAJIIINYECKAsl) B HEOPraHUUECKUX COEAMHEHMSIX, 3apsii MOHA [0 XUMUYECKON



bopMmyIie, XapakTep cpelibl B BOJHBIX paCTBOPaX HEOPraHUYECKUX COCTUHEHUH, TUTT
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbIch [lepuoanueckoro 3akona /. . MeHnneneeBa u 1EMOHCTPUPOBATH
€ro MOHMMAaHHUE: ONHUCHIBATh U XapaKTepH30BaTh TaOn4Hyto popmy Ileprnoanaeckoit
CUCTEMbl XUMHUYECKUX 3JIEMEHTOB: pa3iMyaTh MOHATHUS «TJaBHas noAarpymmna (A-
rpymma)» u «nodoyHas noarpymnmna (b-rpymma)», mansie 1 60JbIINe TEPHOADI,
COOTHOCUTH 0003HAYEHHS, KOTOPHIE UMEIOTCS B IEPUOANUECKOM TadiHIIe, C
YHCJIOBBIMU XapaKTEPUCTUKAMH CTPOECHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsij siipa, 001ee YHUCIIo JIEKTPOHOB U PACIIPEIETICHUE UX 110 JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX
COEIMHEHUH B IpeiesaX MAJIbIX IEPUOJ0B U INIABHBIX MOATPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCu(UIIUPOBATh XMMUYECKHUE HJIEMEHTHI, HEOPraHMUECKUE BELIECTBA, XUMUUECKUE
peaxuu (10 YUCIy U COCTaBy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY

3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX 3JIEMEHTOB);
XapaKTepu30BaTh (OMMCHIBATH) OOIIME U CTICU(PUIECKUE XUMHUECKUE CBOICTBA
MIPOCTHIX U CI0KHBIX BEUIECTB, OJTBEPHKAasi ONMCAHUE NIPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIIUII;

COCTaBJIATh YPABHEHHUS JIEKTPOITUTUYECKON TUCCOLMALIAN KUCIIOT, IIEIOYEH U COJIEH,
MOJIHBIE U COKPALIEHHBIC YPaBHEHUS peaKlvii HOHHOTO 0OMEeHa, YpaBHEHHS peaKlInid,
MOJTBEPKIAOLIUX CYIIECTBOBAHUE F'€HETUUECKOM CBSI3U MEX/1y BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI OCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3SMOKHOCTHU
MPOTEKAHUsI XUMUYECKUX IPEBPALLECHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTa 110 (OpMyJie COEUHEHHS], MACCOBYIO JI0JIIO BEILIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;

co0JIr0/1aTh MpaBUJIa MOJIb30BAaHHS XMMUYECKON TOCYI0M U TaOOpaTOPHBIM
000pyI0BaHUEM, a TAK)KE MPaBUIIa OOPAIEHNUs C BELIECTBAMHU B COOTBETCTBUHU C
MHCTPYKUHUSMHU IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHUIO
U cOOMpaHUIO Ira3000pa3HbIX BEIIECTB (aMMHaKa U yIIIEKHCIIOro rasa);

IIPOBOAMTD PEAKIIUH, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JINYHBIX BEILECTB!
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHUI-, OPOMHJI-, HOJIUI-, KapOoHaT-, hocdar-,
CHJIUKAT-, CyJIb(aT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS M MOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEPALIMN MBICTUTENLHOM 1€ TEIbHOCTH — aHAJINU3 U CUHTE3,
CpaBHEeHHE, 0000IIeHUE, CUCTEMATH3AIIHIO, BBISIBICHHE TPUUYNHHO-CIIEICTBEHHBIX
CBSI3€M — JIJIsl U3y4YEHUS CBOMCTB BEIIECTB U XUMHUECKUX PEAKIIU, €CTECTBEHHO-
Hay4HbIE METO/Ibl TIO3HAaHUS — HAOJII0/IEHUE, N3MEPEHUE, MOJICINPOBAHHE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM pPOBbLIE)
n/n TeM NPOrpaMmabl Bcero Konrpoakunie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMUYECKHE TOHATHSA
Xumus — BakHas 00J1acTh bubmuorexa [JOK
€CTECTBO3HAHUS U https://m.edsoo.ru/7f41837¢c
L1 MPaKTUYECKON JIeATEITbHOCTH > 2
YyeaoBeKa
12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK
peakuuu https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 20
Pa3nes 2. BaskHeiimne npeacTaBuTe I HEOPraHUYECKUX BelleCTB
)1 Boznyx. Kucnopon. Ilonsitue 6 ) bubmuoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837¢
59 Bonopoa. ITonsitue o kucinorax g 1 bu6nuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 ) 1 but6mmoreka [IOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 | | bu6nuoreka [IOK
HEOPraHWYECKUX COCTMHEHU https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

Paznen 3. llepuoguueckuii 3axoH u [lepuoaudeckas cucrema xummuueckux 3jaemMeHToB /. U. MengeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE peaKIIul



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnuoreka LIOK
https://m.edsoo.ru/7f41837¢

31 XUMHUYECKHX dJ1eMeHToB 1. 1. !
MenneneeBa. CtpoeHue aToma
XuMH4ecKas CBS3b. bubnuoteka LIOK
3.2 OKHUCIUTENBHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Hroro mio pasaery 15 ngg/il;f:g;gg/sfmwk
PesepBHOE Bpemst 5 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 70

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

Kosaun4vecTBO 4acoB DJIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrrpoasreie  Tpaktiseckue (undposbie)
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypeni
Paznen 1. BemecTBo 1 XUMHYECKHE PeaKIun
L1 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 | Bbu6mmotreka LJOK
OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 3 bubanorexa [JOK
peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 9 1 1 bubmmoreka [JOK
XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
)1 OO0m1as XxapakTeprucTUKa XUMHYECKUX 5 | bubmuoreka [JOK
anemeHToB VIIA-rpymmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO011ast XapaKTepUCTHKA XUMHUECKUX bubmuoreka [IOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COEITMHEHUS
OO011ast XapaKTepPUCTHKA XUMHUECKUX bubmuorexa [JOK
23 aneMeHTOB VA-rpymisl. A30T, pochop U ux 7 1 https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mias XxapakTepruCcTUKa XUMHYECKUX bubnuotexa [JOK
24 anemeHTOB [VA-rpynmnsl. Yraepon u 8 1 2 https://m.edsoo.ru/7f41a636
KPEMHUU U UX COCUHECHUS
Uroro no pazgeny 26



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

bu6nmoreka [IOK
A i 4
3 Obmpae croficTBa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7| 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 5 hitps:/m.cdsoo.rw/7f41a636
Hroro no pazgeny 19
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHoe BpeMs 5 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 70



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

ITOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Konrtposbnusie IIpakrnyeckue
n/n Bcero U3YyYeHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Ponb XUMUU B KU3ZHU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
) ITousaTne o0 MeTomax IMo3HAHUS B XUMUHU 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227e
[TpakTiueckas paborta Ne 1 «IIpaBuna bubnnoreka [JOK
3 paboTHI B 1aOOPaTOPUU U IPUEMBI | 1 https://m.edsoo.ru/ff0d23dc
oOpaitieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM
Yucteie BemecTBa U cMecH. CIocoObl bu6mmoreka [JOK
4 paszeieHus cMecen ! https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 bubnnoreka [JOK
5 «Pa3nenenue cmeceii (Ha nmpumepe 1 1 https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOU COJIN)»
6 ATOMBI U MOJIEKYJIbI 1 bubnnorexka [JOK
https://m.edsoo.ru/ff0d2a6¢c
7 XuMHu4decKue 3J1eMEHTHI. 3HaK! | bu6mmorexa [IOK
(CHMBOJIBI) XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
3 IIpocTsle U CIOKHBIE BELIECTBA 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE 1 bubmuorexa [JOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuorexa [JOK

10 Xumuueckas opmysia. BaneHTHOCTB https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHMUYECKHUX 3JIEMEHTOB

1 OTtHOcuTeNBHAs aTOMHAs Macca. bubnmoreka [JOK
OTtHocuTenbHasE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 1071 XUMAYECKOT0 bu6mmoreka [IOK
3JIEMEHTA B COEIMHEHUN https://m.edsoo.ru/ff0d350c

13 KonnuectBo BemecTBa. MoJIb. bu6mmoreka [IOK
MounsipHas mMacca https://m.edsoo.ru/ff0d5230

14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bu6mmoreka [IOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa

15 IIpr3HaKku U yCcioBUS IPOTEKAHUS bubnnoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6

16 3aK0oH COXpaHEHUsI MacChl BEIIECTB. bubnuoteka [JOK
XHUMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrancnenus konmuaecTBa, MacChl bu6mmoreka [IOK

17 BEIL[ECTBA [0 YPABHEHUAM XUMHYECKUX https://m.edsoo.ru/ff0d5708
peaKkuuit
Knaccugukarus XuMHUuecKux peakuui bubnuoreka [IOK

18 (coenuHeHus, pa3IoKeHHUs, https://m.edsoo.ru/ff0d3{34
3aMeIleHusI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIi- bubnmoreka [JOK

19 sHIMKIOoNeauCT. O600IIeHNe U https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHU

20 KonTponbnas padota Ne 1 o reme bubnnoreka [JOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIIY https://m.edsoo.ru/ff0d4290

)1 Bo3nyx — cMech razos. CoctaB bu6mmoreka [IOK

Bo3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e¢



https://m.edsoo.ru/ff0d2eae
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npoctoe BeuiecTBo. O30H

dusnyeckue 1 XUMUYECKHE CBOMCTBA

bu6mmoreka [IOK

22 KHCJIOPO/Jia (peaKIuu OKUCIICHHUS, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObI MoTy4YeHus KUCJIOPo/ia B bubmuorexa [JOK
23 71a00paTOPUH U TPOMBIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3G PeKT XUMUIECKOI bubnnoreka [JOK
peaKIuu, MOHSATHE O https://m.edsoo.ru/ff0d4790
24 TEPMOXUMHYECKOM YPaBHEHUH, FK30- U
SHJIOTEPMHUUYECKUX PEAKLIMIX
TormBo (HedTh, yroiib 1 METaH). bubnnorexa [HOK
25 3arpsi3HeHue BO3/1yXa, CIOCOObI €ro https://m.edsoo.ru/ff0d4c4a
MpEeA0TBPALEHUS
[IpakTuueckas pabora Ne 3 o Teme bubnnorexka [JOK
26 «Ilonxyuyenue u coOupaHue KHUCI0poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €r0 CBOMCTB»
7 Bonopon — anemMeHT U mpocToe bubnuoreka [IOK
BemecTBo. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
73 dusnveckue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KMCHOTAX M COJSAX bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTy4eHust BOAOPO/Ia B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ffod4dd0
[TpakTrueckast padota Ne 4 o teme bubnnoreka [JOK
31 «ITomy4enue u coOupaHue Bo10po/ia, https://m.edsoo.ru/ff0d4f42

M3y4YE€HHUE €ro CBONCTBY



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuorexa [JOK

32 ABoraznpo https://m.edsoo.ru/ff0d542e
Brerunciaenus 00béMa, KOJIU4eCcTBa bubmuoreka [JOK

33 BELIECTBA ra3a 0 €ro U3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MU 00BEMY
Breraucienuss 00EMOB Ta30B 10O bu6mmoreka [IOK

34 YPAaBHEHUIO PEAKLIMU HA OCHOBE 3aKOHA https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUH ra30B

15 ®Ou3nvecKrue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanuid. [lonsitue 00 bubnuorexa [JOK
HHAUKATOPax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputens. Hachiennbie bu6mmoreka [IOK

37 Y HEHACBHIIIEHHBIE pacTBOpPHI. MaccoBas https://m.edsoo.ru/ff0d5b40
JI0JIs BEILlECTBA B paCTBOpE
[TpakTuyeckas pabora Ne 5 o Teme bubnuoreka [IOK

13 «lIpurorosieHue pacTBOPOB C https://m.edsoo.ru/ff0dSeba
OIpeAeIEHHON MacCOBOU Joel
PacTBOPEHHOIO BELIECTBAY

39 KonTtponbHas padora Ne 2 o teme bubnuorexa [IOK
«Kwucnopoz. Bonopon. Bona» https://m.edsoo.ru/ff0d6342

40 OKcuIbl: COCTaB, KiIacCuUKaIus, bubnmuotexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonyuyeHue u XMMUYECKHE CBOMCTBA bubnuoreka [IOK

41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

4 OcHoBaHusI: cOCTaB, Kinaccuduxams, bubnmoreka [JOK

HOMEHKJIATypa

https://m.edsoo.ru/ff0d67ca
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[Tomy4yeHnue 1 XUMHYECKHUE CBOMCTBA

bubmuorexa [JOK

43 OCHOBaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarus, bubnmoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonydyeHnue u XuMHYECKHE CBOMCTBA bubmuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIATypa, bubnuorexa [JOK

46 CIOCOOBI TOTYUYEHUS, XUMUYECKHE https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckast padora Ne 6. Pemenue bubnnorexa [HOK

47 DKCHEPUMEHTAIIBHBIX 3a/1aY 110 TEME https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKHUX
COCTMHEHUIN

43 I'enernueckas cBsA3b MEKIY KilacCaMH bubnnorexka [JOK
HEOPraHWYECKUX COCTMHEHUIN https://m.edsoo.ru/00ad9a50

49 O06o0meHre U cucTeMaTr3aIus 3HaHUH bubmuorexa [JOK

https://m.edsoo.ru/00ad9cb2

KonTponbnas padorta Ne 3 o reme bubnunorexa [JOK

50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9ela
coenquHeHni"
[lepBble MOMBITKU KIaCCU(PHUKAILIMN bubnuoreka [IOK

51 XUMHYECKUX 3J1eMEHTOB. [lonsATHE O https://m.edsoo.ru/00ad9ffa
TPYIIAX CXOJHBIX 3JIEMEHTOB
Ilepnonnuecknii 3aK0H U bubnnoreka [JOK

52 Ilepronnueckas cucTeMa XUMHUYECKHUX https://m.edsoo.ru/00adas52c
snemenToB /I. 1. Menaeneena

53 [Tepuoapl, rpynibl, HOATPYIIIBI bubmuorexa [JOK

https://m.edsoo.ru/00ada52¢c
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Crpoenue atromoB. COCTaB aTOMHBIX

bubmuorexa [JOK

>4 anep. M3ortonsl https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YCK bubnmoreka [JOK
55 aToMOB 3J1eMeHTOB [leproanyeckoi https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucThKa XUMUYECKOTO bubmuorexa [JOK
56 3JIEMEHTA 10 €T0 IOJIOKEHUIO B https://m.edsoo.ru/00ada824
[Tepnonnueckoii cucreme /1. Y.
Menneneena
3nauenue [leproanyueckoro 3akoHa s bu6mmoreka [IOK
57 pa3sBUTHSA HAyKU U npakTuku. []. 1. https://m.edsoo.ru/00ada96e
MeHeneeB — y4€Hbli, IEAAror u
rpaKJIaHUH
53 Bcepoccuiickast mpoBepouHas paboTa. bubnmnoreka [JOK
KonrtponsHas padora Ne 4 https://m.edsoo.ru/00adb33c
KontponbHas padota Ne 5 o reme bubnuoteka [JOK
59 «Ctpoenne atoMa. XUMHUUECKas CBA3hY https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepoyHasi paboTa
DIIEeKTPOOTPUIIATETLHOCTH aTOMOB bubnuotexa [JOK
60
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 Honnas xumMuueckas CBs3b bubnmoreka [JOK
https://m.edsoo.ru/00adac34
2 KoBanenTHast nonsipHast XuMu4eckas bubnuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHast HenossipHasi XUMHUYECKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKHUCICHUS bu6mmoreka [IOK

https://m.edsoo.ru/00adae28
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OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

65 1
peakuuu https://m.edsoo.ru/00adb076
66 OKHCIHUTENN U BOCCTAHOBUTEIN 1 bubnmoreka [JOK
https://m.edsoo.ru/00adb076
PesepBHeiit ypok. O600mIcHNE U bubnmoreka [JOK
67 cHUCTeMaTU3alus 3HAaHUH 110 TEME 1 https://m.edsoo.ru/00ad9cb2
«Ctpoenne atoMa. XUMHUUECKAas CBA3bY
68 PesepBusiit ypok. O6o0mieHue u | bubnnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
69 PesepBusiit ypok. O6o0mieHue u 1 bubnnoreka [JOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
70 PesepBHeIit ypok. O000mIICHNE 1 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 70 5 6
[TPOT'PAMME
9 KJIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbsie IIpakTnueckue
n/n Bcero U3ydeHus o0pa3zoBartejibHbIE
padoThI padoThI
pecypcsl
Ilepnonnueckuit 3aK0H. bubnnoreka [JOK
1 Ilepuonnueckas cucrema ) https://m.edsoo.ru/00adb59e
XUMHYECKHX d1eMeHToB /1. H.
Menpeneena
2 3aKOHOMEPHOCTH B U3MEHEHHUH 1 bubmuorexa [JOK
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CBOMCTB XUMUYECKUX HJIEMEHTOB
MEPBBIX TPEX MEPHUOIIOB

https://m.edsoo.ru/00adb6b6

Krnaccudukanust 1 HOMEHKIIaTypa bubnmoreka [JOK

3
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunp XuMHuecKou CBSI3U U TUIIEI bu6mmoreka [IOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponpnast padora Ne 1 o teme bubnnorexa [HOK

5 «IToBTOpEeHue U yriyoieHue 3HaHui https://m.edsoo.ru/00adc28c
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»

6 Kiaccudpukanuss XUMHUYIeCKHX bubnuorexa [JOK
peaKIui 1o pa3InYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKOMN bubnnoreka [JOK

7 peakuuu. [loHsATHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
re€TEPOTCHHBIX PEAKIUIX
IToHsATHE O XUMUYECKOM PaBHOBECHH. bubnunorexa [JOK

g DakTOpBI, BIUAIOIIME HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHUYECKON PEaKIMU U MOJI0KEHUE
XUMHYECKOIO PaBHOBECHS
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnuoteka [JOK

) peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOMN bubnuorexa [JOK

10 mucconuanmy. CHiIbHBIE U ClIa0bIe https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI

11 Honnble ypaBHEHUS peakUnid bubnmnoreka [JOK

https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U bu6mmorexa [IOK
12 OCHOBAaHUH B CBETE MPEACTABICHUI https://m.edsoo.ru/00add5d8

00 2JIEKTPOIUTUYECKON JUCCOIIHAIIIHI
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XMMHYECKHE CBOMCTBA COJIEH B CBETE

bubmuorexa [JOK

13 MpeACTaBICHUI 00 https://m.edsoo.ru/00add8b2
3JIEKTPOJINTUYECKON JUCCOLMALIIHI

14 [TonsaTHe 0 ruaposuse coneun bubmumoreka [IOK

https://m.edsoo.ru/00add9d4

L5 O06001IeHNEe U CHCTeMAaTH3aIINS bubnmoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
ITpakTuueckas padota Ne 1. bu6mmoreka [JOK

16 «PenieHune 3KCrepuMeHTaIbHbIX https://m.edsoo.ru/00addbfa
3a/1a49»
Kontponbnas pabota Ne 2 o reme bubnnoreka [JOK

17 «DJIEKTPOJIUTHYECKAS TUCCOLIUAIINS. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO01mas xapakTeprCcTUKa TaJOr€HOB. bubnmnorexa [JOK

18 XHUMHUUYECKUE CBOMCTBA HA IIPUMEPE https://m.edsoo.ru/00addfe2
xJjopa
XmopoBogopoa. CoJisiHast KHCIIOTA, bubnuoteka [JOK

19 XMMHYECKHUE CBOMCTBA, MOTyYECHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[Ipaktuueckas padota Ne 2 o Teme bu6mmorexa [IOK

20 «ITonyueHue COITHON KUCIIOTHI, https://m.edsoo.ru/00ade348
W3y4YEHUE €€ CBOMCTBY
Brruucnenus o ypaBHeHUAM bubnuorexa [IOK

21 XUMHYECKUX PEAKIMM, €CIIU OJUH U3 https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE

2 OO01mas xapakTepucTUKa dJIEMEHTOB bubnmoreka [JOK
VIA-rpymibl https://m.edsoo.ru/00ade64a

23 ATI0TpOTTHBIE MOU(DUKAITUN CEPBHI. bubmuorexa [JOK
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Haxoxnenue cepbl 1 €€ COeTMHEHUI
B MpUpOJIe. XUMUYECKHUE CBOMCTBA
cepbl

https://m.edsoo.ru/00ade64a

24 CepoBo0pO/J1, CTPOCHHE, bubnmoreka [JOK
duznYeCKre 1 XUMUIECKHIE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA, bubmuorexa [JOK

25 bu3ryecKre ¥ XUMHUYECKHE CBONCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JICKAIIUE B bu6mmoreka [IOK
OCHOBE MPOMBIIIICHHOTO CIToco0a https://m.edsoo.ru/00adec8a

2% MOJIyYEHUS] CEPHOU KUCIIOTHI.

XHUMHUYECKOE 3arps3HEHUE
OKPYXAaIOIIEH Cpebl COETUHEHUSIMU
cepol

27 Brruucnenue MaccoBO# JOIM BBIXO/1a bubmuorexa [JOK
MPOAYKTa peaKkiuu https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTHKa 3JIEMEHTOB bubnuoteka [JOK

73 VA-rpynmnsl. A30T, paclipocTpaHeHHE https://m.edsoo.ru/00adeeat
B IIpupojie, GU3NYECKUe U
XUMHUYECKHUE CBOWCTBA
AmMmuak, ero pusnyeckne u bu6mmorexa [IOK

29 XUMHYECKHE CBOWCTBA, IMOIYYEHUE U https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[TpakTrueckast padota Ne 3 o teme bubnnoreka [JOK

30 «lTomyuenne ammuaka, U3y4yeHue ero https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ Gusnveckue u bubnmoreka [JOK

XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/00adf306
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Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

bubmuorexa [JOK
https://m.edsoo.ru/00adf518

32 yaoOpeHuil. XuMHu4ecKkoe
3arpsi3HEHUE OKPYKaIOLIEH Cpeibl
COEIMHEHUSIMU a30Ta
®ochop. Okcun dpocdopa (V) u bubnmoreka [JOK
33 docdopnas kuciaota, pu3nIecKue u https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA, IOJIYUYEHUE
Ucnonb3oBanne pocdaTtos B bubmmoreka [JOK
34 Ka4eCTBE MUHEPAIbHBIX yI0OPEHUN. https://m.edsoo.ru/00adfc20
3arpsi3HeHue NPUPOJHON Cpe/Ibl
dbocdaramu
Yraepon, pacipocTpaHEHHUE B bubnuorexa [JOK
35 npupoe, GU3NYECKue 1 XUMUYECKHE https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmnoreka [JOK
XMMHUYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
36 DKojoruyeckue npooIemsl,
CBsI3aHHBIE ¢ OKcHaoM yrieposa (IV)
37 YronbpHas KUCI0Ta U €€ COU bubnmnoreka [JOK
https://m.edso0o.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme bubnmoreka [JOK
"[Tonmyuenune yriaekucioro rasa. https://m.edsoo.ru/00ae027¢
38 KauectBennast peakuus Ha KapOoHaT-
noH"
[TepBoHauanbHbIE MOHATHS 00 bubnmoreka [JOK
39 OpraHUYECKUX BELIECTBAX KaK O https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiIepoaa
40 Kpemnuii u ero coenuuenus bubnmoreka [JOK
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[IpakTuueckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIBHBIX 32124 I10 TeMe

https://m.edsoo.ru/00ae080a

bubmuoreka [JOK
https://m.edsoo.ru/00ae0bf2

41 .

«BaxuHelmue HeMeTauIbl U UX

COEIMHEHUS»

KonTponsHas padora Ne 3 mo Teme bubnmoreka [JOK
42 «Baxueie HeMeTauIbl U UX https://m.edsoo.ru/00ae0Oel8

COCIMHEHUS»

OO6m1as XxapakTepruCTUKa XUMHUYECKUX bubnuorexa [JOK

3JIEMEHTOB — METAJIJIOB. https://m.edsoo.ru/00ae103e
13 Meramueckas CBs3b U

MeTaJUIMYecKasi KpUCTaNInuecKast

pemérka. Pu3nMvecKre CBOMCTBa

METaJIOB

XUMHUYECKHe CBOMCTBA METAILIIOB. bu6mmoreka [IOK
44 DNEKTPOXUMHUYECKUH psift https://m.edsoo.ru/00ael156

HaINpsHKEHUH METAILIIOB

OO6mue cnocoOb! MOTyYeHUs bubnuoteka [JOK

MetasuioB. CruiaBel. Beraucienus mo https://m.edsoo.ru/00ael156
45 YPaBHEHUSM XUMUYECKUX PEaKIU,

€CJIM OJTMH U3 PEareHTOB COJECPIKHUT

pUMecH
46 [TonsiTHe 0 KOPPO3UH METAILIIOB bubnnoreka [JOK

https://m.edsoo.ru/00ae1278
47 [IlenoyHbIe METAILITBI bubnuotexa [JOK
https://m.edsoo.ru/00ae14b2

43 OKCHUIBI M TUAPOKCUIBI HATPUS U bu6mmoreka [IOK

KaJus https://m.edsoo.ru/00ae14b2
49 [Ilen0YHO3€EMENBHBIE METATIBI — bubmmorexa LIOK
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KaJIbIIUA U Mardui

https://m.edsoo.ru/00ael 5e8

50 Baxueiinie coefMHEHNS KaJbIU bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8
51 O06001IeHNEe U CHCTeMAaTH3aIINS bubnmoreka [JOK
3HAHUN https://m.edsoo.ru/00ae1d86
JKEcTKkoCTh BOIBI U CIIOCOOEI €6 bu6mmoreka [IOK
52
yCTpaHEHHS https://m.edsoo.ru/00ae1886
[IpakTrueckas padora Ne 6 o Teme bubnnorexa [HOK
53 "XXEcTkoCTh BOIBI M METOOEI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus"
54 AnroMuHUT bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHA U bubnnorexa [JOK
>3 THJIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [JOK
https://m.edsoo.ru/00ae1d86
57 OKcuIbl, THAPOKCUIBI U COJIM JKEJIe3a bu6mmoreka [IOK
(IT) n xene3a (III) https://m.edsoo.ru/00ae35¢6
53 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUI https://m.edsoo.ru/00ae4270
[TpakTrueckas pabota Ne 7. Pemenue bubnnoreka [JOK
59 JKCIIEPUMEHTAIBHBIX 3a1a4 10 TEME https://m.edsoo.ru/00ae3de8
«Baxwneiiiine MeTalIbl U UX
COCTUHECHUS»
Brruucnenus no ypaBHEHUSIM bubnnoreka [JOK
60 XUMHYECKHUX PEAKIUM, €CITU OJUH U3 https://m.edsoo.ru/00ael1750

pEareHToB J1aH B U30BITKE UITU
COJICPKUT IpUMecH. Beruncienus
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MacCOBOM JI0JIM BBIXOJA IPOIYKTa

peakuuu

61 O06o001IeHNEe U CHCTeMAaTH3aIINSs 1 bubnmoreka [JOK
3HAHUU https://m.edsoo.ru/00ae0d0a
Kontponbnas padora Ne 4 mo teme bubmuorexa [JOK

62 «Baxxnenme MeTaJJIbl U UX 1 https://m.edsoo.ru/00ae4270
COEIMHEHUS

63 BemecTBa u Marepuansl B 1 bu6mmoreka [IOK
IOBCEIHEBHOM KU3HU YeI0BEKa https://m.edsoo.ru/00ae3f50
XHMHYECKOE 3arpsi3HEHUE bubnnorexa [HOK

64 . 1
OKpPYXKarolen cpeabl https://m.edsoo.ru/00ae4270

65 Posb xumuu B perieHun 1 bubnnoreka [JOK
9KOJIOTUYECKHX MTPOoOIeM https://m.edsoo.ru/00ae4270

66 Peseprubiit ypok. O60011eHIE U | bubnuoteka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0d0a

67 Peseprubiit ypok. O60011eHIE U | bubnuoteka [JOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O6001IeHNE U | bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb2

69 Peseprubrit ypok. O6001eHNE U 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2

70 Peseprubrit ypok. O6001eHNE U | bubnuotexa [JOK
cHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10 70

I[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

8 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

1

1.1

1.2

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

ITo Teme: «HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITOHATHUSA»

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX TOHSTHIA: aTOM, MOJIEKYJa,
XUMUYECKHH 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOHAS ¥ HEOHOPOIHAS), BAJICHTHOCTh, OTHOCHTENIbHASI aTOMHAs U
MOJICKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBa, MOJb, MOJISIpPHAs Macca,
MaccoBas JIOJIsI XMMHUYECKOTO 3JIEMEHTA B COSJIMHEHUH, MOJISIPHBIH 00BEM,
XUMHUYECKasl peakmusi, Kiaccuukanus peakiuil: peakiuy COCTUHCHUS,
peaKIMK Pa3IoKEHUs, PEaKIUU 3aMEIICHUs, Peakiui OOMEHa, JK30- U
SHJIOTEPMHUUYECKUE PEAKIUU, TeIioBod d(G(dEeKT peaknuu, pacTBop,
MaccoBas JI0Jisl BellecTBa (IPOIICHTHAS KOHIICHTPAIIKs) B paCTBOpPE

HIUIFOCTPUPOBATL B3aUMOCBA3bL OCHOBHBIX XHMHYCCKUX MOHATUH U
MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

1.4

1.5

1.6

UCTIOJIB30BaTh XUMHUYECKYI0O CHMBOJHKY ISl COCTaBieHUS (opmyi
BEUIECTB U YPAaBHEHUI XMMHUYECKUX peaKkLni

PaCKpbIBATb CMBICJI 3aKOHOB COXPAHCHUS MACChl BCHICCTB, IMOCTOAHCTBA
COCTaBa, aTOMHO-MOJICKYJIAPHOI'O YUCHHMA, 3dKOHA ABoraz[po

ONpeACIATh BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHI)IX COCANHCHUAX

KJaccu(uIupoBaTh XHMMHYECKHE peakiuu (10 YUCIy U  COCTaBy
Y4aCTBYIOUIMX B PEAKIMH BEILIECTB, M0 TEIIOBOMY 3P (EKTY)

1.7

BBIYUCIIATH OTHOCHUTCIIBHYO MOJICKYJIIPDHYIO U MOJISIDHYHO MAaCChbl BEIIIECTB

1.8

1.9

BBIYHUCIIATH MAaCCOBYIO JIOJTIO XHMHUYECKOTO »JJIeMEeHTa 1o ¢dopmye
COEIMHEHMS,

BBIUUCJIATH MACCOBYIO JOJIIO BCHICCTBA B PACTBOPC

1.10

2.1

MPUMEHATh €CTECTBEHHOHAYYHBIE METOJIbI TIO3HAHUS — HAOJI0JIEHUE,
U3MEepeHne, MOICTUPOBaHNE, SKCTIEPUMEHT (PEalIbHbII U MBICIICHHBII )

ITo Teme: «BaxHennme npeIcTaBUTENIN HEOPraHNYECKUX BEIIECTBY»

pPacCKpbIBaTb CMBICII OCHOBHBIX XUMHUYCCKUX MMOHSTHIA: OKCHI, KHCJIOTa,
OCHOBAHHE, COJIb

2.2
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2.4

OIIpENeNATh IMPHUHAUIEKHOCTh BEIIECTB K OINpPEAETIEHHOMY KIlaccy
COeMHEHUH 1o Gpopmynam

KJ'IaCCI/I(bI/IHI/IpOBaTB HCOPTraHN4YCCKUEC BECIICCTBA

XapakTepU30BaTh (OMUCHIBATH) OOIINE XWMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MIOATBEPXK/1asl ONMCAHUE IPUMEPAMHU MOJIEKYJIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMHUUYECKNX PEaKLUN

2.5

MMPOrHO3UpPOBATH CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX Kau€CTBEHHOI'O




2.6

2.7

3.1

COCTaBa, BO3MOXKHOCTH IIPOTEKaHUS XHMMHMUYECKUX IIPEBPAILCHUI B
pa3IMYHBIX YCIOBHAX

clenoBaTh ~ MpaBUjaM  TMOJb30BAaHUS ~ XMMHUYECKOM  MOCynoll
1a0opaTOpHBIM 000OpYIOBaHMEM, a TaKKe NpaBWIaM OOpaIIeHuss C
BEUIECTBAMH B COOTBETCTBHUM C HWHCTPYKLUUSMH 110 BBIOJHEHUIO
1ab0paTOPHBIX XWMHUYECKUX OIBITOB MO TONYYEHUIO H COOUPAHUIO
ra3oo0pa3HbIX BeHIeCTB (BOJOpOJAa M KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOpPOB C ONPENEIIEHHON MAacCOBOM JOJEl PaCTBOPEHHOIO BEILECTBA,
IUIAHUPOBaTh U MPOBOJUTH  XUMHYECKHE  OKCHEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB LIENOYEH U KUCIOT C HOMOIIbIO HHIANKATOPOB
(;makmyc, herondTasenH, METUIOPAHXK U IPYTHE)

IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

I[To Tteme: «llepmoanueckuit 3akoH u llepumoaundeckas cucrema
xumudeckux anemeHtoB J[. M. Menneneea. CTpoeHue aToMOB.
Xumuueckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PEAKITUN))

pPacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX IIOHATHI: $AIpO aroma,
AJIEKTPOHHBIA CJIOM aTromMa, aroMHas oOpOuTalb, paguyc aToMa,
XUMHYCCKas CBA3b, IIOJApHAsA W HCIOOJAIpHAA KOBAJICHTHAsA CBA3b,
JIEKTPOOTPULIATEILHOCTD, UOHHAS CBA3b, UOH, KaTHOH, aHUOH, CTEIICHb
OKUCJICHUA

3.2

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNUYCCKHEC 3JICMCHTbBI

33

34

3.5

3.6

3.7

ONHKCBHIBATh W XapakTepu3oBaTh TaOmumuHylo ¢(opmy Ileprogmueckoit
CHUCTEMBbl XMUMMYECKHX JJIEMEHTOB: pas3inyaTh IOHATUS «IJIaBHas
noarpynna (Arpymnmna)» u «rnodounas noarpynmna (brpymnmna)», «maineie» u
«00JIBIIINE) EPUOJIBI

packpbeiBaTh cMblcn llepuommyeckoro 3akona J[.M. Menaeneena:
JIEMOHCTPUPOBAaTh MOHUMAHUE NEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX DJIIEMEHTOB OT UX I0J0KeHUs B [lepuoanueckon cucreme

COOTHOCHTHb  O0O3Ha4yeHus, KOTOpble  HUMelTcs B Tabnuue
«Ilepnognueckas cucreMa xuMudyeckux ieMeHToB .M. MenzaeneeBa» ¢
YUCIOBBIMU  XapaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMUMHMUYECKHUX
AJIEMEHTOB (COCTaB W 3apsja  sAnapa, OOIIee YHUCIO0 DJIEKTPOHOB U
pacripe/ielIeHUe UX 10 3JIEKTPOHHBIM CJIOSIM)

ONpeaACIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 61/1Hapme COCIUHCHUAX

ONpeAeNnsaTh BHUJ XUMHYECKOM CBsI3W (KOBaJ€HTHas W HWOHHAas) B
HEOPraHUYECKUX COCAUHEHUAX

9 KJTIACC

Kon
NpoBepPsieMoro
pe3yjabTarta

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOT'O 00111ero 00pa3oBaHus

1

1.1

ITo Teme: «BemmecTBo U XUMUYECKAsT PEAKIIU»

PacCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSATHUH: pacTBop,
SJICKTPOJINTEI, HEBJICKTPOJINTEI, SJICKTPOJIUTUYCCKAA JUCCOLUAINA,




1.2

peaKkIyu HOHHOTO 0OMEHa, KaTalu3aTop, XMMUYECKOe paBHOBECHE,
oOpaTtuMble 1 HEOOPATUMBbIE peaKIUH, OKUCIUTEIbHOBOCCTAHOBUTEIIbHBIE
PEAKLMH, OKUCIUTEND, BOCCTAHOBUTEIL, OKUCIICHUE U BOCCTAaHOBJICHHUE,
JI0TpONHsL, aM(pOTEPHOCTh, XUMUUECKas CBsI3b (KOBAJIECHTHAs!, HOHHA,
METaJUINYecKas), KpUCTAJUIMYECKas PEIETKA, CIUIABBIL, CKOPOCTh
XMUMHYECKON peakuu

HITIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATHH U
MMPUMCHATDH OTU MMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATH ypaBHeHI/Iﬂ 3JICKTpOJII/ITI/I‘ICCKOI71 Jucconuanuu KucJiorT,
IIeJI0UeH M COJICH, MOJIHBIC U COKPAIEHHBIC YPaBHEHHUS PEAKIIMA HOHHOTO
oOMmeHa

1.4

1.5

2.1

PaCKpbIBATh CYIIHOCTb OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ
MOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKuHﬁ

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

ITo remam: «HemeTasuisl 1 uX coeAUHEHUS» U «MeTajuibl 1 UX
COCIUHEHUS

XapaKTePH30BaTh (OMKUCHIBATH) OOIIHME U CIICIIU(PUICCKUE XUMUICCKHE
CBOICTBA MPOCTHIX U CIIOKHBIX BELIECTB, MOATBEPKAAs ONIMCAHUE
IIpUMepamM MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOIIHUX
XUMHYECKHUX PEaKIUi

2.2

23

24

2.5

COCTaBJIATH YPAaBHCHHA peaKuHﬁ, MOATBCPIKAAIOIINX CYICCTBOBAHHUC
IeHETHYECKOM CBSI3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

IIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOXHOCTH ITPOTCKAHUA XUMHNYCCKUX HpeBpaHICHI/Iﬁ B Pa3JIMYHBIX
YCJIOBHUAX

CJICZIOBATh MPABHUIIAM ITOJIb30BaHUS XUMHUECKOU TIOCY 10U U
nmabopaToOpHBIM 000PYIOBaHUEM, a TAK)KEe MTpaBUIaM OOpaIieHus C
BEIIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU 1O BBIMOJTHEHHUIO
J'Ia60paTOpHI)IX XUMHYCCKUX OIIBITOB I10 MMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3000pa3HbIX BEIIECTB (AMMHUAaKa U YTIEKUCIIOTo Ta3a)

MPOBOJIUTH PEAKIINH, TIOATBEPKIAIOIINE KaUeCTBEHHBIH COCTaB
pas3IMYHBIX BEIIECTB: PACMO3HABATh ONBITHBIM IyTEM XJIOPHU-, OpPOMUJI,
nonuj, kapooHar, pocdar, CUIMKaT, cynbdar, THIAPOKCUIUOHBI, KATHOHBI
aMMOHWUSI, HOHBI U3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOLIHE B BOJIHBIX
pacTBOpax HEOPTaHMYECKUX BEUIECTB

ITo Teme: «XHUMHSI U OKpYXKaroOIIas CPpeEna»

3.1

32

pPacKpbIBaTh CMBICII OCHOBHBIX xuMnueckux nonsatuil: I1/1K Bemecrsa;
KOppO3Hs METAJIIOB

MPUMEHSITh OCHOBHBIE OTIEPAIIUY MBICTTUTEILHOMN IeATEIHPHOCTH — aHATH3
Y CHUHTE3, CpaBHEHHE, 0000IICHIE, CHCTEMAaTH3aIIUIO, BBISIBICHUE
MIPUYUHHO-CJIEICTBEHHBIX CBS3€H — NIl U3y4EHHUsI CBOMCTB BEIIECTB U
XUMHUYECKHUX PEAKIIHiA; €CTECTBCHHOHAYYHBIC METOIbI TIO3HAHHMS —
HaOIoIeHNe, U3MEPEHUE, MOJICIMPOBAHNE, IKCIIEPUMEHT (peatbHbINA U
MBICJICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1

1.1

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

[Ipenmer xumuu. Poiab XMMUM B )KU3HU YeJIOBEKa. XMUMUA B CUCTEME HayK. Tena
u BenecTBa. Pu3nuecKue CBOMCTBA BEIIECTB. ArperaTrHoe COCTOSIHUE BEIIECTB

1.2

1.3

Ilonstue o MCTOJaX IIO3HAaHUA B XMMHUHU. Ywucteie B€IICCTBA U CMCCH. CnocoObl
pasaciICHUs cMmecen

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX
351eMeHTOB. [IpocTblie U Ci10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

1.4

1.5

Xummnaeckast popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BemecTB. OTHOCHUTENbHASI aTOMHAs Macca.
OTtHOcHUTEnbHASA MOJIEKYJIIPHAs Macca. MaccoBas 4011 XMMUYECKOI0 3JIEMEHTa
B COCIMHCHUU

KonnuecTso BewmecTBa. Monb. MoisipHas macca. B3auMocBsA3b KOJIMYECTBA,

Macchl M YHCia CTPYKTYPHBIX €AMHUIL BemecTBa. Pacuérsl o ¢popmynam
XUMHYECKHX COCTUHEHUN

1.6

Ou3NYeCKUe U XUMUICCKHE SIBIICHUS. XMMHYECKAst PEakIus U e€ MPU3HAKH.
3aKOH COXpaHEeHMsI MacChl BEeleCTB. XUMHUUECKue ypaBHeHus. Knaccudukarms
XUMUYECKHUX PeaKlnii (COeTMHEHUS, Pa3JIOKEHUs, 3aMEIlIEHUsI, 0OMEHA)

1.7

XUMUYECKU SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCY/I0M, C TPaBUIIAMHU
paboThl B 1abopaTopuu U MpuéMaMu oOpalieHus ¢ 1a00paTopHbIM
000opy0BaHKEM, U3yUEHHUE U ONUCaHHe (PU3NUYECKUX CBOMCTB 00pa3iioB
HEOpraHMYEeCKUX BEIIECTB, Ha0M0JeHne (PU3NYECKUX (IUIaBJIeHUE BOCKA,
TasiHUE JIbJ1a, paCTUPAaHUE caxapa B CTyIKe, KHIIEHUE U KOHJEHCAllHsI BOJbI) U
XMUMHUYECKHX (TOPEHHE CBEUH, TPOKATMBAHUE METHONU IPOBOJIOKH,
B3aUMO/ICHCTBUE Mela C KUCIIOTOM) sIBJICHUH, HAOI0IEHUE U OTTUCAHUE
NPU3HAKOB MPOTEKAHUS XUMHUECKUX PeakLni (pa3iokeHue caxapa,
B3aMMOJIEHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM Oapusl, pa3inokKeHHe FMApOKCHIa
menu(Il) mpu HarpeBaHuu, B3auMOJIEHCTBUE JKelle3a C paCTBOPOM COJIU

meau (1), n3ydenune cnocoOoB pa3aesieHus cMecei (¢ MOMOIIbI0 MarHUTAa,
¢mIbTpOBaHKE, BBIIAPUBAHUE, TUCTUIUIALMS, XpoMaTorpadus), poBeAeHUE
OUYMCTKH MOBAPEHHOM CcOJIM, HAOIOIeHNE U ONIMCAHKE PE3YJIbTAaTOB MIPOBEICHUS
OIbITA, WJUTFOCTPUPYIOLLIETO 3aKOH COXPAaHEHUS MaccChl, CO3JJaHUE MOJENIEN
MOJIEKYT (IIIapOCTEP>KHEBBIX )

Baxueiiune MMPEACTAaBUTCIN HCOPTraHNYCCKHUX BCUICCTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopox — anemMeHT u npocroe
BemecTBo. HaxoxxaeHue kuciopo/ia B mpupoie, pusnueckue u XuMU4ecKue
cBoiicTBa (peakiuu ropenus). Oxcuasl. [Ipumenenue kucnopoaa. CriocoOsl
MOJy4YeHHs KUCIIOpo/ia B IabOpaTOpuH U NpOMBIIIIIeHHOCTH. KpyroBopot
Kucaopoja B mpupojie. O30H — auioTpornHas Mo uKalus KUCIopoia

2.2

TennoBoii 3¢ ekt XuMuUeckoil peakiuu, TePMOXUMHUYECKHE YPAaBHEHHS, IK30-
Y DHIOTEPMUYECKHUE peakunu. TOIUIMBO: yroyib U METaH. 3arpsi3HEHUE BO3yXa,
yCHUIIEHHE TapHUKOBOTO 3(peKTa, pa3pynieHue 030HOBOTO CIIOs
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Bonopon — anemeHT u npoctoe BemecTBo. Haxoxaenune Bogopo1a B mpupo/Ie,
bu3nYecKre 1 XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI TTOTyYSHHSL.
Kucnore! 1 conn

24

Monsipablii 00BEM razoB. PacuéTel 0 XUMHUYECKUM YpaBHEHHSIM

2.5

®dusnyeckue cBoMCTBa BOJIbl. Boja kak pactBoputelb. PacTBOpEI.
Hacepimennsie 1 HEHACHIIIICHHBIE PACTBOPHI. PAaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 1071 BeIlecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B MPUPOJIE U B ®KU3HU yenoBeka. Kpyrosopor
BOJIbI B IIPUpOJIC. 3arps3HEHUE IPUPOAHBIX BOoA. OXpaHa U OYMCTKA MIPUPOTHBIX
BOJ,

2.6

2.7

2.8

2.9

Kinaccudukanus nHeopranmueckux coeauaennii. Oxcuapl. Knaccudukarms
OKCHJIOB: colieoOpa3zytoiire (OCHOBHbIE, KUCIOTHbIE, aM(DOTEpHBIE) U
HecoseoOpasyromue. Homenkinatypa okcuioB. @usnueckue U XMMHUECKHE
cBoiicTBa okcuoB. [loyueHne okCcuaoB

OcnoBanus. Knaccudukanns ocCHOBaHUMN: MIENTOYN U HEPACTBOPUMBIE
ocHoBaHus. Homenkiatypa ocHoBaHui. PU3HYECKUE U XUMHUYECKUE CBOMCTBA
ocHoBaHui. [lomyyeHne ocHOBaHUM

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucnot. @undeckue u
XMMHYECKHE CBOMCTBA KUCIOT. Psii aktuBHOCTHM MeTaimioB H.H. bekerosa.
[TonyyeHnue Kkuciaot

Comu. Homenknarypa coneil. usnueckne 1 XUMAYECKUE CBOWCTBA COJIEH.
[Tonxyuenue conen

2.10

2.11

I'enermueckas cBsI3b MEXKAY KilaCCaMU HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

XVMMHUYECKUH IKCIIEPUMEHT: KaYECTBEHHOE OIIPENIETICHUE CONECP KAHUS
KHCIIOpOJia B BO3/YyX€, MT0JIy4eHNEe, COOMpaHne, paclioO3HaBaHUE U U3YUEHHE
CBOWCTB KHCIJIOPOJ1a, HAOJIOJCHHE B3aUMOJICHICTBHS BEIIECTB C KUCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHUS U MPEKpalleHus ropeHust (1oxapa), 03HaKOMJIEHUE C
o0pa3iaMu OKCHUJIOB U OITMCAHUE MX CBOMCTB, OJyYeHHE, COOUpaHUE,
pacro3HaBaHHUE U H3Y4YEHHE CBOMCTB BOJIOpOa (TOPEHUE), B3aUMOIEHCTBIE
Bojopoza ¢ okcuaoM Meau(Il) (Bo3MokHO HCTIOIB30BaHUE BIIEOMATEPHATIOB),
Ha0JII0/IeHNe 00pa3IoB BELIECTB KOJINYECTBOM | MOJIb, HCCIIEIOBaHHE
0COOEHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JIE€H PACTBOPEHHOIO
BEIIIECTBA, B3aMMO/ICHCTBHE BO/IBI C METAJUIaMH (HATPUEM U KaJIbIIUEM)
(BO3MOYHO HCITOJIb30BaHNE BUJIEOMATEPHUAIIOB), OTIPEIeSIEHUE PacTBOPOB
KHCJIOT U IIeJI0Yel C MOMOIIbIO HHAUKATOPOB, HCCIIe0BaHNE 00pa31oB
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIacCOB, HAOIIOAEHHE H3MEHEHUS
OKpPAaCKH MHJMKATOPOB B PaCTBOPAx KUCIIOT U LIEI0YEH, U3yUEHHE
B3aumozeiicTeus okcuaa menu(1l) c pactBopom cepHOM KHCIOTHI, KHCIIOT €
MeTaJlJIaMH, peakluii HEUTpanu3aluy, oJly4eHUe HEPaCTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJTHOTO METaJlla APYTUM U3 pacTBOpa COJIM, PEIIEHUE
AKCIEPUMEHTAIBHBIX 33/a4 110 TeMe «BaykHelme Ki1acchl HEOPraHMYECKUX
COETUHEHUIN

Ilepuoanueckuii 3akoH u [lepronnyueckas cUCTEMa XUMHUYECKUX 3JIEMEHTOB
J.N. MenpeneeBa. CtpoeHre aToMoB. XuMU4ecKas CBsi3b. OKUCIUTENIBHO-
BOCCTAaHOBUTEJIBHBIC PEAKITUU

3.1

[lepBblie MOMBITKU KIACCU(PHUKAIIMA XUMUYECKUX 31eMeHTOB. [loHsATHE 0




IPYIINAX CXOJHBIX 3JIEMEHTOB (ILIEJIOYHBIE U IIET0OYHO3EMENIbHbIE METaJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMpoTepHbIe
OKCHU/IbI U TUIPOKCHIbI

[Iepnonnueckuii 3akoH. I[lepuonnueckas cuctema XMMHU4ECKUX 3j1eMeHToB [1.1.
MenneneeBa. KopoTkonepuoaHas U JUIMHHONIEPUOAHAS (POPMBbI

3.2 Mepuomuueckoii cucTeMbl XuMHUUecKHX dmeMentos JI.M. Menzeneena.
ITepuonst u rpynmnsl. PU3HUYECKUN CMBICH TOPSIKOBOIO HOMEpA, HOMEPOB
IIEPHO/1a U IPYIIIBI DJIEMEHTA

Ctpoenne atomoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTponsl. CTpoeHue
33  DJIEKTPOHHBIX 000J0YEK AaTOMOB MEPBBIX 2() XUMUYECKUX DIIEMEHTOB

ITepuoanueckoii cucremsl .. MenneneeBa. XapakTepucTUKa XUMUUECKOTO
AJIEMEHTA MO ero noyioxkeHuto B [lepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH U3MEHEHUS PaInyCca aTOMOB XUMHUYECKUX JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYINaM U MepUoam.

3.4 3naucnne IIepnonnueckoro 3akoHa u [lepuoanyeckon CUCTEMbl XUMHYECKUX
3JIEMEHTOB JJI pa3BUTHUs HayKku U npakTtuku. .M. MenneneeB — yuénslii u
rpak1aHuH

35  Xumuueckas cBs3b. KoBaneHTHas (MOJISpHAs U HETIOJAPHASI) CBSA3b.
DIIEKTPOOTPULIATEIILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

36 @ Crenenp okucienus. OKUCIUTEILHOBOCCTAHOBUTEIbHBIC peakiuu. [Tporecchr
OKHUCIIEHUs U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBHUTEIIN

XUMHUYECKUH SKCIIEPUMEHT: U3Y4YeHHE 00pa3I0B BEIIECTB METAIOB U

37 | HEMETa/IOB, B3aHMOJCHCTBHE I'HAPOKCH/A LINHKA C PACTBOPAMHU KUCIIOT U
LIeJI0YEH, IPOBEAECHUE ONBITOB, WUIFOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakiiii (TopeHue, peakliuu pa3iokKeHus, COeIMHEHHS)

9 KJIACC

Kox  IIpoBepsiemblii 21eMeHT comepRaHust

1 BemectBo 1 XuMuueckas peaKkuus. HOBTOpCHI/Ie

[Iepnonnueckuit 3akoH. [lepuonnueckas cucrema XUMHU4ECKUX 311eMeHToB J1.1.
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB

L1 xumndecknx 97meMeHTOB MEpBEIX TPEX MEPHOIOB, KATHS, KATbIHS U HX
COCIMHEHUI B COOTBETCTBUH C IIOJI0KEHUEM DJIEMEHTOB B Ilepnoanueckoi
CUCTEME U CTPOEHHUEM UX aTOMOB

CtpoeHue BemecTBa: BUIbl XUMUUECKOHN CBSI3U. THUIBI KPUCTATUTMYECKHUX
PELIETOK, 3aBUCUMOCTD CBOMCTB BELIECTBA OT TUIA KPUCTAIIMYECKON PEIIETKU

12 ¥ BHJA XUMHYECKOM CBs3U. Kiaccuurarus ¥ HOMEHKIATypa HEOPTaHUYECKUX
BelIecTB (MEXAyHApOAHAS U TPUBUAIbHAS). XUMHUECKHE CBOMCTBA BEIECTB,
OTHOCSIIIUXCA K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKUX COCTMHEHU,
TEHETUYECKas CBSI3b HEOPIraHUYECKUX BELIECTB

Knaccudukanus XuMHUECKUX peakIUi o pa3INYHbIM MPU3HaKaM (10 YUCITY U
COCTaBYy YYacTBYIOIIMX B PEaKIIUU BEUIECTB, MO TEMJIOBOMY 3P deKTy, mo

1.3 usmenenuio creneneii OKHCICHMS XHMUUYECKHX 3IEMEHTOB, 110 00PATHMOCTH, 110
Y4acTHUIO KaTaau3aropa). DK30- U SHAOTEPMHUUECKUE PEAKIINH,
TEPMOXMMHUYECKHE ypaBHEHUs. I[oHATHE O CKOPOCTH XUMUYECKOW peakuu




1.4

1.5

[Tonsatue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakiusax. [lonsaTue o
TOMOT€HHBIX U T'€TEPOreHHbIX peakuusax. [IoHsaTHe 0 XUMUYECKOM PaBHOBECHH.
@akTOpPBI, BIUAIOIIKNE HA CKOPOCTh XUMUUECKON PEAKLIMU U ITOJI0KEHUE
XUMUYECKOIO PaBHOBECUS

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIHH, JICKTPOHHBIH OaaHc
OKHCITUTEIbHO-BOCCTAHOBUTEIBHOM peakiiui. COCTaBICHUE YPaBHEHU I
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUl C HCIOJIb30BAHHEM METO/Ia
ANEKTPOHHOTO OaslaHca

1.6

1.7

Teopus 371EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karnonsl, annoHbl. MexaHNU3M IMCCOLMALMN BELIECTB C PA3JIMYHBIMUA BUJAMU
xumuueckon cBsizu. Crenens aucconuanuu. CuiabHbIE U cllabble JIEKTPOIUTHI.
Peakiiuu nonHoro oOMeHa. Y ciioBHs IPOTEKaHUS peaKIuii HOHHOTO OOMEHa,
MIOJIHBIE U COKpalIEHHbIE MOHHBIE YpaBHEHHUS peakunii. CBONCTBA KUCIIOT,
OCHOBAHHUU U COJICH B CBETE MPEJICTABICHUI 00 AIIEKTPOITUTHICCKOM
nucconuanuu. KauecTBeHHbIE peakliuy Ha MOHBL. [IoHsATHE O ruapoan3e coneit

XHUMUYECKUH KCIICPUMEHT: O3HAKOMJICHUE C MOJICISIMHU KPUCTAJUTMYSCKUX
PEmETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HEMETAUIOB (rpaduTa u
ayiMasa), CJIOKHBIX BEIIECTB (XJIOPHIa HATPHUs); UCCIICIOBAHKE 3aBUCIMOCTH
CKOPOCTH XUMHUYECKOW PEaKIMU OT BO3JICHCTBHS PA3ITUIHBIX (PaKTOPOB;
HCCIICIOBAHKE JICKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, IpoIecca
JTUCCOIUAITUHN KUCIIOT, IIEJI0YeH U CoJIeH (BO3MOKHO UCTIOIh30BAaHUE
BH/ICOMATEPHAJIORB); POBEICHUE OIBITOB, HILTIOCTPUPYIOIIMX PU3HAKU
MPOTEKaHUS peaKIii HOHHOTO 0OMeHa (00pa3oBaHUE OcajiKa, BhIJICJICHUE Ta3a,
o0pa3oBaHKe BOIbI); OMBITOB, WILTIOCTPUPYIOIINX TPUMEPHI OKUCITUTEIHHO-
BOCCTAaHOBUTENbHBIX peakluil (ropeHue, peakliuy pas3ioKeH!sl, COETMHEHUS);
pacrno3HaBaHHe HEOPraHMYECKHUX BEIIECTB C TTOMOIIbIO KAYECTBEHHBIX PEaKIIUil
Ha HMOHBI, pemeHI/Ie SKCHepI/IMeHTaHBHBIX 3a1a4

HemeTamnsl 1 UX COeIUHEHUS

2.1

O6mras xapakTepucTrka rajoreHoB. OCOOEHHOCTU CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u pU3nuecKue cBONCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa
(B3aMMoOAEHCTBUE ¢ METaNIaMH, HEMeTalJIaMH, I1eJI04aMu ). XJI0pOBOIOPO/I.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, NIOJyuyeHue, mpuMeHeHue. Jleiictsue
XJIOpa ¥ XJIOPOBOJOPO/Ia HAa OPTaHU3M YesloBeKa. BaxkHelmme Xopuasl U ux
HaxX0XJ/IeHHUE B IPUPOJIE

2.2

O6mas xapakrepuctuka 31eMeHTOB VIA-rpymmbsl. OcOOeHHOCTH CTPOSHUS
aTOMOB, XapaKkTepHble cTeneHu okucieHus. CtpoeHue u pusnueckue cBoiicTBa
MPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AIITIOTPOITHBIE MOAU(PUKAIIUN
KHUCJIOpOJia U cepbl. XUMHUYECKHE CBOMCTBA cepbl. CEpOBOIOPO, CTPOCHHE,
¢busznueckre U XuMudeckue cBorcTBa. OKCUIBI CEPhI KaK MPeICTaBUTENN
KHCJIOTHBIX OKCH/IOB. CepHasI KHcCJI0Ta, (1)I/ISI/I‘I€CKI/Ie 1 XUMHYECKHE CBOMCTBA
(oOmme Kak mpeAcTaBUTENS Kiacca KUCIOT U crenuduieckne). XuMHIECKHUe
peaxuuu, Jiexalire B OCHOBE IPOMBIIUIEHHOTO CIoco0a MOTydyeHus: CEpHOI
kucinotel. [Ipumenenne. Conu cepHOM KUCIOTHI, KAUECTBEHHAs peaklus Ha
cynbdat-noH. Haxoxaenue cepsl U €€ COeTMHEHHI B IPUPOIC. XUMHIECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl COeTMHEHUSIMU CePbl (KUCTOTHBIE JOXK/IH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBpaIlleHus
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OOm1ast xapakTepucTHKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
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aTOMOB, XapaKTEPHbIC CTETIEHU OKUCIICHUS. A30T, pacCIpOCTpaHEHHUE B IIPUPOJIE,
(dbu3nvecKre U XMMUYEeCKue cBoicTBa. KpyroBopor a3ora B npupojie. AMMHUAK,
ero GuU3NYECKre U XUMUIECKIE CBOMCTBA, MOTy4YeHue U npuMmenenue. Comu
aMMOHUS, UX (PU3NYECKHE K XUMUUYECKHE CBOMCTBA, IPUMECHCHHE.
KauectBenHnas peaxiius Ha MOHbI aMMOHHUSI. A30THAsI KUCIIOTa, €€ MOJyYeHUeE,
(bU3MYeCKre U XMMUYECKHE CBOMCTBA (00IHe KaK IPeICTaBUTEIIs Kiiacca
KHUCIOT ¥ cnennduyeckue). Vicronp3oBaHue HUTPATOB U COJICH aMMOHUS B
Ka4yeCTBe MUHEPATbHBIX YI00pEeHNH. XUMHUUECKOE 3aTrPs3HEHNE OKPYIKAIOIICH
Cpelibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arPA3HEHUE BO3]IyXa, TOYBBI
1 BOJOEMOB)

docdop, aumorpornHbie Moaudukanuu Gocdopa, puznueckue 1 XUMHICSCKUE
coiictBa. Okcun dpocdopa(V) u pochopnast kuciora, pusndeckue u
XHUMUYECKHE CBOWCTBA, MmonyueHue. Mcmonb3oBanue Gocdaror B kKauecTBe
MUHEPAIbHBIX YI00peHUit

2.5

2.6

2.7

O6mas xapakrepuctuka 31eMeHToB [VA-rpymnmbel. OcoOeHHOCTH CTPOeHUs
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIICHUS. Y TJIEPO/1, aJUIOTPOITHBIE
Moau(UKaIK, pacpoCcTpaHeHHEe B PUPOAE, (GHU3MUECKre U XUMUYECKUE
cBoiicTBa. Ancop6uus. KpyroBoport yriepona B npupone. OKCuabl yrieposa,
ux Qu3nvecKre U XMMHYECKHUEe CBOIMCTBA, JCHCTBHE HA KUBbIE OPTaHU3MBI,
MOJIy9CHUE U TIPUMEHEHHUE. DKOJIOTHICCKUE MPOOIIEMBI, CBI3aHHBIC C OKCHIOM
yraepoaa(IV); runoresa rino6anbHOr0 MOTEIUICHUS KITUMaTa; MApHUKOBBIIH

s dekt. YronpHast KUCIIOTa U e€ COH, UX (PU3NICCKIE U XMMHYECKHE CBOICTBA,
noJydyeHue u npuMeHeHue. KauecTBeHHas peakiys Ha KapOOHAT-HOHBI.
Hcnons3zoBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEITHCKOM
XO035IMCTBE

[TepBoHayanbHbIE TOHATUSI 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yriaepozaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, IIUIEpUH, YKCYCHas
kucnota). Mx cocraB u xumuueckoe crpoeHue. [lonsatue o 6nogorundecku
BA)KHBIX BEIIECTBAX: KUPaAX, O€JIKaxX, YIJIeBOAaX — M UX POJIU B KU3HU YEJIOBEKA.
MarepuanbHO€ €IMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COCTMHEHUI

KpemHunii, ero puznyeckre 1 XAMHUECKUE CBOMCTBA, MOTY4YCHUE U TPUMEHEHHE.
Coenunenus kpemHus B mpupoze. OO1re mpeacTaBieHust 00 OKCUIE
kpemuus(IV) u kpemHreBo# kuciore. CHIIMKAThI, MX HCIIOJL30BaHKE B OBITY,
MCIUIHHE, TPOMBIIIJICHHOCTH. Baxneiimue CTPOUTCIIBHBIC MaTCPUAJIBI:
KepaMHKa, CTeKJIO, [IEMEHT, O€TOH, kene300eToH. [TpobieMbl 6e3omacHOro
HCIIOJIB30BAHHA CTPOUTCIIBHBIX MaTCPUaJiOB B HOBCC}IHGBHOﬁ JKN3HU

2.8

XUMHUECKUH SKCTIEPUMEHT: U3y4YeHHE 00pa3I[0B HEOPTaHUIECKUX BEIIECTB,
CBOMCTB COJISHOM KHMCJIOTBI; IPOBE/IEHNE KAUEeCTBEHHBIX pPEaKIUii Ha XJIOpUI-
WOHBI 1 HAOJTFO/IEHUE MTPU3HAKOB UX MPOTEKAHMUS; OIBITHI, OTPAKAIOIIHNE
¢du3nyeckre 1 XUMHUYECKHE CBOMCTBA TaJIOT€HOB U UX COETMHEHUH (BO3MOKHO
WCTIOJIh30BaHUE BHICOMATEPHAIIOB); O3HAKOMIICHHE C 00pa3aMu XJIOPHIOB
(raJloreHn10B); 03HAKOMJICHHE C 00pa3aMt Cepbl U €€ COCTUHEHUIMU
(BO3MOHO HUCTIOIB30BAHKE BUACOMATEPHAIIOB); HAOIIOIEHHE TIpoIiecca
o0yTJIMBaHUS caxapa Moj AeWCTBUEM KOHIICHTPHUPOBAHHON CEPHOM KHCIIOTHI;
M3Yy4YeHHE XMMHUYECKHUX CBOWCTB pa30aBIIEHHOMN CepHON KUCIIOTHI, TPOBE/ICHUE
KayeCTBEHHOU peaklny Ha CyJIb(paT-uoH U HaOJII0JeHUE IPU3HAKa e¢
MPOTEKAHUS;, 03HAKOMJICHHE ¢ (PU3NUYECKIUMH CBOMCTBAMU a30Ta, hochopa u ux
COeIMHEHUH (BO3MOXHO HCII0JIb30BAaHHE BUEOMATEPHAIIOB), 0Opa3amMu
a30THBIX U (pochOopHBIX yIOOpEeHHMIt; MOTydYeHne, cCoOupaHue, pacro3HaBaHUE U




M3y4EHUE CBOMCTB aMMMAKA; IPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha NOH
aMMOHM U (ocdar-1uOoH U N3ydyeHUe MPU3HAKOB UX IPOTEKAHHUS,
B3alMO/JICIICTBIE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbIO (BO3MOYKHO
HCIOJIb30BaHUE BUJICOMATEPUAIIOB); U3yUYE€HUE MOJIENeN KPUCTAIIIMUECKUX
pemérok anMasa, rpadura, pyuiepeHa; 03HaKOMICHHE C IIPOLIECCOM a1copOLuu
PacTBOPEHHBIX BEILECTB aKTUBUPOBAHHBIM YIVIEM U yCTPOWCTBOM IIPOTHBOra3a;
HoJIy4eHue, coOupaHue, paclio3HaBaHUE U N3yUCHHUE CBOMCTB YITIEKHCIIOTO rasa;
IIPOBE/ICHUE KaUeCTBEHHBIX peakliil Ha KapOOHAT- U CUJIMKAT-UOHbBI U U3yUeHHE
IIPU3HAKOB UX IIPOTEKAHU; O3HAKOMJICHUE C MPOAYKIMEN CUIIMKATHON
IIPOMBIIIJIEHHOCTH; PEIIEHUE SKCIIEPUMEHTANIBHBIX 3aJa4 10 TeMe «Baknenmue
HEMETAJUIbI U UX COCUHEHUSD)

MeTaibl 1 UX COSIUHEHUS

3.1

3.2

OO11ast xapaKTepUCTHKA XUMHUUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU MX
nonoxeHnus B [lepuoandeckoit cucreMe XUMHYECKUX 3iaemMeHToB J[. 1.
Menpeneesa u crpoeHus atoMoB. CTpoeHue MetaiuioB. Metamueckas CBA3b U
MeTaJlJIN4eCcKasi KpUCTaNInYeCcKasi peléTKa. DIEKTPOXUMUYECKUH PsiJT
HaIPSDKEHUN METAIITIOB

duznyeckue U XMMHUYECKHE CBOMCTBa MeTa/uioB. O01Iue criocoObl MOTy4YeHHs
MeTauioB. [IoHSATHE O KOPPO3UK METAJIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. CruiaBsl (CTajib, YyTryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B
OBITY U IPOMBINIIICHHOCTH

33

[[{enounble MeTayIbL: MTOJI0KEHHUE B [leproguueckoil cucTeMe XMMHUYECKUX
anemeHToB /.M. MeHeneeBa; CTpO€HNE UX aTOMOB; HaX0XACHHUE B IIPUPOJIE.
duznyeckue U XMMUYECKHE CBOIMCTBA (Ha mpuMepe HaTpus U kanus). OKcuasl 1
TUIPOKCHUIBI HATPUS U Kanus. [IpyMeHeHne menouHbIX METAJUIOB U UX
COECIMHEHUN

34

[IenmouHoO3eMeNbHBIC METAIIJIBI MATHUW U KaJIBITUN: TTOJI0KEHHUE B
[Iepuoanueckont cucreme xumuyeckux 3semeHToB .M. MenneneeBa; ctpoenue
HX aTOMOB; HaXOX/JIeHHE B Ipupoae. uznueckne u XUMHUYECKHE CBOMCTBA
Marausi 1 Kanblius. BaxkHeime coequHeHnst Kanblus (OKCH]I, TUIPOKCHU],
coiu). JKEcTKkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

3.6

3.7

AmoMuHUN: onoxeHue B llepronnyeckon cucteMe XMMAYECKUX HJIEMEHTOB
J.1. MenneneeBa; cTpoeHUE aTOMa; HaX0XkAeHUE B Ipupozae. Pusndeckue u
XMUMUYECKHE CBOMCTBA aIFOMUHMS. AM(OTEpHBIE CBOIICTBA OKCUIA U THIPOKCUIA
QIIOMUHHUS

Keneszo: nmonoxenue B [lepuoanueckoit cucreMe XuMU4IecKux 3yemeHToB [1.1.
MeneneeBa; CTpO€HHE aTOMa; HaXxOK/IeHUE B npupoje. duznueckue u
XUMHYECKHE CBOICTBa ene3a. OKcuabl, TuAPOKCUAbl U coiu xenesa(ll) u
xene3a(lll), ux cocras, CBOIMCTBA U IOTyUYEHUE

XUMHUYECKU IKCIIEPUMEHT: 03HAKOMIIEHHE C 00pa3liaMyu METAJIJIOB U CILJIABOB,
X (PU3NIECKIMH CBOWCTBAMU; U3YUYCHUE PE3YIbTATOB KOPPO3UU METAIIIOB
(BO3MOYKHO HCITIOJIb30BAHHE BUICOMATEPHATIOB), 0COOEHHOCTEH B3aUMOACHCTBUS
OKCH/JIa Kbl U HATPHUS C BOJON (BO3MOXKHO MCIIOIB30BaHUE
BUJICOMATEPHAIIOB); UCCIIEOBAHUE CBOMCTB KECTKOM BOJIBI; IPOIIECCa TOPEHUS
Kele3a B KHCIopoie (BO3MOXKHO MCIIOIb30BaHUE BUICOMATEPHATIOB);
MMPHU3HAKOB MMPOTCKAaHHUA KAYCCTBCHHBIX peaKuHﬁ Ha NOHBbI (MaI‘HI/DI, KaJlb1usi,
anmroMuHusI, UHKa, xenesa(ll) u xenesa(Ill), meau(Il); nHabmroneHue u
OIMMCAHUE IMPOLUECCOB OKpPAIIMBAHUA IIJIIAMCHHW MOHAMHU HATPHA, KAJIWA U KAJIbIHA




(BO3MOXHO HCIOJIb30BaHNE BUEOMATEPUAIIOB); HCCIIEAOBAaHNE aM(OTEPHBIX
CBOWCTB I'MAPOKCHJIA ATIFOMUHMSL U THAPOKCHJIA LINHKA; PELICHHE
9KCIIEPUMEHTAJIBHBIX 337a4 110 TeMe « BakHele MeTaibl U UX COEAMHEHUS»

4 Xumus u OKpyKaromas cpea

HoBble maTepuaiibl 1 TexHONOruu. BemecTa u MaTepuaisl B TOBCEHEBHOM

4] KU3HHU 4YenoBeka. XuMusl M 310poBbe. be3omacHoe MCob30BaHiE BEIIECTB U
XUMHUYECKUX peakluii B ObITy. [lepBasi moMoIIb Npu XUMUYECKUX 0KOTaxX U
OTPABJIEHUAX

OCHOBBI 3KOJIOTHYECKON IPAMOTHOCTU. XUMHUECKOE 3arpsi3HEHUE OKPYIKarollen
49  cpenst [IIK. Ponb Xumun B peniennu sxonorunueckux npodsem. [puponusie
HCTOYHUKHU YTIEBOJIOPOAOB (YIrojb, IPUPOAHBIN a3, HEPTh), MPOTYKThI UX
nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH
43 XUMUYECKHH SKCIIEPUMEHT: U3y4eHHEe 00pas3oB MaTEPUAIIOB (CTEKIIO, CILIABbI
METaJIJIOB, ITOJIMMEPHBIE MaTEpUaJIbl)

ITPOBEPSEMBIE HA OI'D 110 XUMHUU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUAA OCHOBHOM OBPA3OBATEJBHOM
HNPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pPe3yJibTaTaM

NPOBEPsIEMOr0  $5a30BOro YPOBHS OCBOEHHSI OCHOBHOW 00pa3oBaTe/IbHOM

TpeOoBaHUs NPorpaMMbl OCHOBHOT0 0011ero odopazoBanusi Ha ocHoBe ®PI'OC
1 [IpencraBnenue:

0 [T03HABAEMOCTH SIBJIEHUH MPUPO/Ibl, TOHUMaHUE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOIO
1.1 €CTECTBO3HAHMUS, KOMIIOHEHTa OOIIeH KyJIbTYphl U PAKTHUECKOMN
JeSITeIbHOCTH YEJIOBEKA B YCIOBUSAX COBPEMEHHOTO OOIIECTBA;
ITOHUMAaHHE MECTa XMMUU CPEIH IPYTUX €CTECTBEHHBIX HAyK

0 HAYYHBIX MCETOJaX IMO3HAHHA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
1.2 TCOPCTUYCCKUX METOJAX UCCICAOBAHUS BCUICCTB U U3YUCHUS
XUMHYCCKUX pC€aKIK1,; YMCHHUEC UCIIOJIb30BaTh MOJCIN JJIA
00BSICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

o0 cdepax nmpopecCHOHATEHON AEATENbHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPCMECHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH HAa JOCTUKCHUAX

13 XMUMHUYECKON HAyKH, YTO TIO3BOJIMUT O0YYArOIUMCS pacCMaTpUBATh
XUMHIO Kak chepy cBoeil Oyayiie npodeccnoHanbHOM e TeNbHOCTH
U CJIeNIaTh OCO3HAHHBINA BEIOOP XUMHUH KaK MPO(UIBHOTO NpeaMeTa
MIPU TIEPEXO/I€ Ha YPOBEHB CPEIHETO O0IIero 00pa3oBaHMs

o) Buiianenne cucreMoit XMMUYECKUX 3HAHWM U YMEHUE IPUMEHSTh
CUCTEMY XMMHMUYECKUX 3HAHUH, KOTOpasl BKIKOYACT:

Ba)KHEHIITE XMMHUYCSCKHE TTOHATHS: XUMAYCCKHI 3JICMCHT, aTOM,

2.1 MOIJICKYJIa, BEIICCTBO, ITPOCTOC U CIIOKHOC BCIICCTBO, OAHOPOAHASA U
HCOOHOPOJHAsA CMECh, OTHOCUTCIIBHBIC aTOMHAs XU MOJICKYJIApHAasd
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIApHAA MacCcCa, MOJI)IpHBIfI




00BEM, OKCHUI, KUCIIOTa, OCHOBAHUE, COMb (CPEIHssA), XUMUYECKast
peakLus, peakui COEAMHEHNUS, PEAKLIUK PA3JI0OKEHUS, PEAKIIUH
3aMEIeHHUs], PEaKLIMU 0OMEHa, TEIIOBOM A(PPEKT peaKkIiu, 3K30- U
9HJIOTEPMHUYECKHE PEaKL1H, paCTBOP, MaccoBasl 10JI1 XUMUUYECKOTO
3JIEMEHTA B COSIMHEHUH, MacCOBast 10JIS ¥ IPOLICHTHAs KOHIIEHTpaIUs
BEILIECTBA B PaCTBOPE, S/IPO aTOMA, IEKTPOHHBIN CIIOM aToMa, aTOMHast
opOuTaib, painyc aToMa, BaJICHTHOCTb, CTETIEHb OKUCIICHHS,
XUMHUYECKasl CBSA3b, AIEKTPOOTPULIATEIILHOCTD, IOJIIPHAS U HETIOJISIpHAsI
KOBaJICHTHAas CBA3b, HOHHAA CBA3b, MCTAJIJIIMYCCKAsA CBA3b,
KpHCTaJUINYeCcKas peléTka (aToMHasl, MOHHas1, MeTaJUINYecKas,
MOJIEKYJISIpHAS ), HOH, KATUOH, aHUOH, SJIEKTPOJIUT U HEAJIEKTPOJIUT,
NIEKTPOIUTUYECKAs JUCCOLMALINS, PEaKLIM HOHHOIO OOMEHa,
OKUCIIUTCIIbHO-BOCCTAHOBUTCIILHBIC PCAKIINU, OKHUCIIMTEIIb U
BOCCTaHOBMTEIIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, HIIEKTPOIIM3,
XMMHUYECKOE paBHOBECHE, 00paTUMbIE U HEOOPATHMBbIE PEAKIIHH,
CKOPOCTb XUMHUECKOH peakuuu, katanuszarop, [TIK, koppo3us
METaJJIOB, CILUIABBI

2.2
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OCHOBOIIOJIAraroIINe 3aKOHbl XUMHUH: 3aKOH COXPaHEHUsI MacChl,
nepuoanudeckuil 3akoH /1.11. Menneneena, 3aKk0H OCTOSHCTBA
COCTaBa, 3aKOH ABOIaJpo

TCOpHUHN XUMHHU: aTOMHO-MOJICKYJISIPHAA TCOPUS, TCOPUA
BHGKTpOJIHTI/I‘IeCKOﬁ JUCCOIIMall1

Bnanenne ocHoBaMHM XMMHYECKOM T'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

3.2

YMEHHE TIPAaBUIIBHO UCIIOIh30BaTh N3yUSHHBIE BEIECTBA M MAaTePHAIIBI
(B TOM 4McIIe MUHEPAJIbHBIE YI0OPEHUS, METAIIIbI U CIUIABHI,
MPOAYKTHI IEPEPaOOTKH MPUPOAHBIX UCTOYHUKOB YTIIEBOJOPO/IOB
(yruis, mpupoIHOTO rasa, HeTH) B OBITY, CETLCKOM XO035HCTBE, HA
MIPOU3BOJICTBE M TOHWMAHHE 3HAYECHUS )KUPOB, OCJIKOB, YTIIEBOIOB IS
OpraHu3Ma 4eloBeKa; yMEHUE MPOTHO3UPOBATH BIUSHUE BEIIECTB U
XMMHAYECKHX TPOIIECCOB HAa OPTaHU3M YeJIOBEKa U OKPYKAIOIIYIO
IPUPOJHYIO Cpeay

yYMEHHE UHTErPUPOBATh XMMHUECKHE 3HAHUS CO 3HAHUSIMH IPYTHX
y4eOHBIX IPEIMETOB

33

34

HaJIM4Yue OIbITa paboThI C Pa3INYHBIMU UCTOYHUKAMU UH(POPMATUU
10 XMMHUU (HayyHasi U HAyYHO-TIONYJIsIpHAs IMTepaTypa, CIoBapH,
CIPaBOYHMKH, UHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATHb I/IH(I)OpMaI_II/IIO O B€HOICCTBAX, UX
MpEeBpalICHUAX U IPAKTHICCKOM ITPUMEHCHUH U YMCHUC
HCIIOJIB30BaTh €€ JJI pCHICHU A y‘-ICGHO-HO3HaBaTeJ'ILHLIX 3aga4

Bnagenue ocHOBaMM MOHSITHMHOIO anmnapara 1 CHMBOJIMYECKOTO
SI3bIKa XUMUU JIJIS1 COCTaBJICHUS (POPMYJT HEOPraHUYECKUX BEIIECTB,
YPaBHEHUI XUMHUYECKUX PEaKLU; OCHOBAMU XMMHUYECKOMN
HomeHknatypsl (IUPAC u TpuBuaibHOI)

YMeHue o0bSICHITH CBSI3b MOJIOKEHUS dlieMeHTa B [lepuonnyeckoit
CHUCTEME C YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOECHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsif siapa, 0011Iee YUCIo
AJIEKTPOHOB), PACIPENEICHUEM MIEKTPOHOB 110 3HEPIETUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOOB, KAIUSA U KaJIbLIHS




[IpencraBnenue 0 NEPpUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX
AJIEMEHTOB (PaJnyC aToMa, 3JIEKTPOOTPULIATENBHOCTD ), TPOCTHIX U

6 CJIO’KHBIX BEILIECTB OT MOJIOKEHUS 3JIEMEHTOB B [leproanueckoit
cucTteMme (B MaJIbIX MEPHOJaxX U TJIaBHBIX NOJATPYyNax) U
AJIEKTPOHHOTI'O CTPOEHUS aToMa

7 YMmenue knaccuuuupoBaTh:

7.1 XUMHUYECKHUE AIEMEHTBI
1.2 HEOpraHUYECKUE BEIIECTBA
1.3 XUMHUYECKHUE PEAKIIUU

8 YMeHHe onpenesnsrh:

81 BAJICHTHOCTh U CTENIEHb OKUCJICHUSI XUMUYECKUX 3JIEMEHTOB, 3apsi]
HOHA

82 BHJI XUMHUYECKOM CBSA3U M THI KPUCTALTUYECKON CTPYKTYPHI B
COEIMHEHUSIX

8.3 XapakTep cpeibl B BOJHBIX PACTBOPAxX BEMIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBath (GU3NUECKUE U XUMUYECKUE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPO, rpaduT, anmMas,

9.1 KpeMHUuH, a30T, pocdop, cepa, XJI0op, HATPUH, KT, MAarHHIA,
KaJIBIIMH, aTFOMUHUH, JKeJe30)
CJIOKHBIX BEILIECTB, B TOM YHCJIE UX BOJHBIX PacTBOPOB (BOJA,
aMMHaK, XJIOpPOBOJOPOJI, CEPOBOIOPOJ, OKCUABI U TUAPOKCUIBI

972 metaios [-IIA rpynn, antomunus, meau (I1), nunka, xxenesa (I u
III), oxcuner yrnepona (I u IV), kpemuus (IV), azota u ¢pochopa (111
u V), cepsl (IV u VI), cepuucrasi, cepHasi, a30TucTas, a30THasi,
dbocdopHas, yroiapHas, KpeMHUEBasi KUCIIOTa U UX COJIH)
MIPOrHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEILIECTB B

93 3aBHCHMOCTH OT MX COCTaBa U CTPOCHMSI, IPUMEHEHHE BELIECTB B
3aBHCHUMOCTH OT UX CBOMCTB, BO3MOXHOCTh IIPOTEKAHUS XUMUYECKUX
MIPEBPAIICHUI B Pa3JIMYHbBIX YCIOBUIX

10 YMeHue coCcTaBisATh MOJIEKYJISIPHBIE M HOHHBIE YPAaBHEHUS PeaKkuid, B

TOM YHUCIIE:
10.1 peakiuii HFoHHOro oOMeHa
10.2 OKHCIIUTEIBHO-BOCCTAHOBUTENbHBIX PEAKIINIl
10.3 WUTIOCTPUPYIOUINX XMMHYECKHE CBOMCTBA N3YYEHHBIX KJIACCOB
(TpyIil) HEOPraHUYECKUX BEIIECTB
10.4 MTOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBS3b MEKIY HUMHU
11

YMeHue BBIYUCIATH (IPOBOAUTH PACUEThI):

OTHOCHUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MaCCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSIUHEHUNU

11.2

MacCOBYIO JIOJTIO BEIIIECTBA B PaCTBOPE,




11.3

KOJMYCCTBO BCUIECTBA U €I'0 MacCcCy, 00BEM ra3oB

11.4

12

110 YPAaBHEHUSIM XUMHUYECKUX PEAKIUN U HAXOAUTh KOJIMYECTBO
BelIeCcTBa, 00bEM U MacCy peareHTOB WM MPOIyKTOB peakluu

Bianenue (3HaHHE OCHOB):

12.1

12.2

OCHOBHBIMH METOJIaMH HAYYHOT'O TTO3HaHUs (HaOJro1eHue,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE) [IPH U3YyUEHUH BEILIECTB U
XMMUYECKHX SIBIICHUI; yMeHue chopMyInpoBaTh Npodiiemy u
MPEIIOKUTh NYTH €€ pelIeHUs

0e30macHOi paboThl ¢ XUMUYECKUMHU BEIIECTBAMH, XHUMHUYCCKOH
MOCYJION 1 JIa0OpaTOPHBIM 000pYAOBaHHUEM

12.3

13

MpaBujiaMu O€30MaCHOTO OOpAIICHHS C BEIIECTBAMU, UCIIOJIb3yEMbIMH
B [TIOBCEIHEBHOM JKM3HU, ITPaBHJIaMU MTOBEICHHUS B LENSIX COepEeKeHUS
3I0POBBS U OKPYIKAIOIIEH IPUPOIHOM Cpe/ibl; IOHMMaHUE Bpeaa
(omacHOCTH) BO3ACMCTBUS Ha )KUBBIE OPTraHU3MBI OMPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHUS U MIPEJOTBPAILICHUS UX BPETHOTO
BO3/ICUCTBUA

Hanuuwne MMPAKTUYCCKUX HABBIKOB IJIAHUPOBAHUA U OCYIICCTBICHUSA
CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

13.2

13.3

13.4

HU3YYCHUC U OIIUCAHUC (1)I/I3I/IIIGCKI/IX CBOJMCTB BCIICCTB, O3BHAKOMJICHHUC
C (1)I/I3I/IHCCKI/IMI/I U XUMHNYECCKHUMMU ABJICHUSAMU, OIIbITHI,
HIUTIOCTPUPYIOIIHNEC TPU3HAKHU ITPOTCKAHUA XUMHUYICCKHUX peaKuHﬁ

U3ydeHHe CIIocO00B pa3JielIeHUs cMecer

MOJIYUCHHUEC KHUCJIOPOJa U U3YUCHUC €TO CBOI\/’ICTB; IMOJIy4YCHHEC BOAOPOaa
" U3Yy4YCHUEC €TI0 CBOfICTB; MOJIYUCHHUEC YIIJICKHUCIIOIO ra3da U MI3y4CHUcC
€ro CBOI\/’ICTB; IMMOJIYYCHHNEC aMMHAKa U U3YUYCHUEC CT'0 CBOICTB

IIPUTOTOBJIEHNE PACTBOPOB C ONPEAEIEHHON MaCCOBOM JOJIEN
PacTBOPEHHOTO BEIIECTBA

13.5

MIPUMEHEHNE UHAMKATOPOB (JIaKMyca, METHJIOpaHkKa U
denondranenna) Ans onpeAeNeHUs XapakTepa Cpeibl B pacTBOpax
KHCJIOT U IIEJI0YEen

13.6

WICCIICZIOBAHUE U OITMCAHUE CBOWCTB HEOPTAHUYECKHX BEIIECTB
pa3IMYHbBIX KJIACCOB; M3yYEHHE B3aUMOJICHCTBHS KUCIIOT C METAJIaMH,
OKCHJIaMH METAJIJIOB, PACTBOPUMBIMH U HEPACTBOPHUMBIMH OCHOBAHHUSIMH,
COJISIMU; TTOJTyYEHUE HEPACTBOPUMBIX OCHOBAHUI; BHITECHEHHUE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJU; UCClIeJOBaHNE aM(OTEPHBIX
CBOMCTB THAPOKCHJIOB aJTIOMUHHUS M IIMHKA

13.7

13.8

peIIEeHHE KCTIEPUMEHTANIBHBIX 3a/1a4 1O TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCAMHEHUIN; « DIEKTPOTUTHUECKAs JUCCOLIHAIU»;
«BaxkHelme HeMeTaIbl U UX COeINHEHN»; « BaxkHeHIe MeTaibl
1 UX COCTUHCHUS)

XUMHYECKHUE YKCIIEPUMEHTHI, UJUTFOCTPUPYIOIINE MPU3HAKH
MPOTEKAHUS PEAKITNI HOHHOTO 0OMEHA; KaueCTBEHHBIC PEAKIH Ha
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX MOHBIL: XJIOPUI-, OpPOMU-,
uoaua-, cynbdart-, pocdar-, kapOoHAT-, CUIMKAT-aHUOHBI, TUIPOKCHI-
HMOHBI, KATHOHBI AMMOHHUSI, MarHus, KaJIbIIUs, aTIOMUHUS, XKele3a (2+)
u xenesa (3+), meau (2+), nMHKA




14 VYwmenue:

MPEJCTABIATH PE3yIbTaThl SKCIIEPUMEHTA B (JOPME BBIBOJIOB,
14.1 JI0Ka3aTeNbCTB, IPa(UKOB U TaOIUI] U BBISIBIIATh SMIUPUYECKHE
3aKOHOMEPHOCTH

YCTaHaBJIMBATh CBA3U MEXKAY pCaJIbHO Ha6J'IIO,I[aeMBIMI/I XHUMHUYCCKUMHU
14.2 SABJICHUAMM U IpoHeCCaMi, MPOUCXOJAINNMHA B MaKPO- U MUKPOMHUPE,
OOBACHATH IMPUYUHBI MHOFOO6paSI/IH BCIIICCTB

HHEPEYEHbD 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIeMeHT coIepPKAHUSA

1

HepBOHa‘laJ'IBHBIe XUMHNYCCKHUC ITIOHATUA

1.1

YucTthle BelecTBa U CMECH. Crioco0nbl Pa3aciICHUsA cMmecelt

1.2

ATOMBEI 1 MOJICKYIJIBI. Xumunueckue 31eMeHThl. CHMBOJIBI XUMHYECKUX
OJICMCHTOB. HpOCTBIC 1 CJIOKHBIC BCIICCTBA.

1.3

1.4

1.5

Xummueckas popmysia. BalleHTHOCTh aTOMOB XUMHUYECKUX AJIeMeHTOB. CTereHb
OKHUCJICHUSA

3aK0H IOCTOSTHCTBA COCTaBa BCHICCTB. OTHOcHTENLHAs aTOMHAas Macca.
OrtHocuTenpHas MOJICKYJIsIpHasd Macca. MaccoBas J0JI1 XUMHYCCKOT'O 3JICMCHTA B
COCINHCHNU

KonnyectBo BeniectBa. Mosib. MosnsipHast Macca. MonsipHBIi 00bEM TazoB.
B3anMocBsI3b KOIM4ECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA

1.6

dOu3nyeckne U XUMHUUECKHUE SIBIICHHUS. XUMUYECKast peakuuga u eé IIPpU3HAKH.
3aKkoH COXpaHCHUSA MACChI BCIICCTB. XHUMUYECKHUE YPaBHCHUA

[Tepuonnueckuii 3akoH u [lepuonnueckas cucteMa XuMU4YeCKuX daneMeHToB 1. 1.
MenneneeBa. CTpoeHHE aTOMOB

2.1

2.2
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[Tepuoanueckuii 3akoH. [lepuoanueckas cucreMma XUMHYECKUX d1eMeHToB J[. M.
MenpeneeBa. Ileproabl u rpynnsl. PU3HUECKU CMBICIT IOPSAIKOBOTO HOMEPA,
HOMEPOB [IEPHUO/Ia U TPYIIIBI JJIIEMEHTA

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKUX DJIEMEHTOB
[Tepuonnueckont cucremsl .. Menaeneesa

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KW, KAIbIHS (pagryca aTOMOB, JIEKTPOOTPUIIATEITILHOCTH,
METANTUYECKIX U HEMETAJUIMUECKUX CBOWCTB) M UX COSMHEHH B COOTBETCTBUU
C TIOJIO)KEHHUEM 2JIEMEHTOB B [leproandeckoil cucTeMe U CTpPOSHUEM WX aTOMOB

Crpoenue BeniecTBa

3.1

Xumudaeckas cBsa3b. KoBanenTHas (ToJisipHast U HETIOJSIPHAS) CBSI3b.
DIEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBS3b.
MeTtannuueckas CBSI3b

3.2

Tunel KpUCTAIITUYECKUX PEIIETOK (aTOMHAs!, MOHHAs, METaJUIMuecKas),
3aBUCUMOCTbH CBOMCTB BEIIECTBA OT THUIA KPUCTAJUTMYECKOW PEIIETKU U BUIA
XUMHUYECKOH CBI3U




4.1

4.2

4.3

4.4

Baxwueiimme npencraBuTeny HEOpraHnyecKux BemecTs. Hemeramnsl u ux
COEIMHEHMS. MeTallIbl U UX COEIMHEHUS

Krnaccudukanusa u HoMeHKIIaTypa HEOPraHUYEeCKUX COeIMHEHUI: OKCHJIOB
(coneoOpasytomue: OCHOBHBIC, KUCIOTHBIE, aM()OTEPHBIC) U
HecoJieo0pa3yolIre; OCHOBaHUHN (IIEI0YU U HEPACTBOPUMbIE OCHOBAHUS);
KHCITIOT (KUCTIOPOJICOICPIKAIIHE U OECKUCIOPOIHBIE, OJJHOOCHOBHEIE
MHOT'OOCHOBHBIE); COJICH (CPEIHUX U KUCIIBIX)

DU3NYECKUE U XUMUYECKUE CBOMCTBA MTPOCTHIX BELIECTB-HEMETAIIIIOB:
BOJIOPO/JIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS
duznyeckue 1 XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB-METAIIIOB: JTUTHS,
HATpPHUSI, KaJlUsl, MATHUS ¥ KAIBIIHS, ATFOMUHIS, )Keje3a. DIeKTPOXUMUICCKUI
PSiI HATIPSKEHH METaJIOB

Ou3nyecKkue 1 XUMHUYECKHE CBOMCTBA BOJOPOIHBIX COCTUHEHUI HEMETAIIIOB:
XJIOPOBOJIOPOJIA, CEPOBOAOPO/Ia, aMMHUAKA

4.5

duznyeckue 1 XMMUYECKHE CBOMCTBA OKCUI0B HeMeTasuioB: cepbl (1V, VI),
azota(Il, IV, V), docdopa(lll, V), yrnepoga(Il, IV), kpemuusa(IV). [Tonyuenue
OKCHJIOB HEMETAJIJIOB

4.6

4.7

Xumudeckue cBorcTBa OKCHI0B: MetaiioB IA—IIIA rpynm, nuaka, meau(Il) u
xenesa(Il, III). ITomryyeHrne OKCUI0B METAIIIIOB

XUMUYECKUE CBOWCTBA OCHOBAaHUH M aM(OTEPHBIX THAPOKCUIOB (Ha MpuUMepe
THIPOKCHUIOB AIIOMUHUS, kKee3a, HuHKa). [lomyuenne ocHoBanwmii 1
aM(}OTEPHBIX THAPOKCUIOB

4.8

4.9

4.10

OO01me XUMUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOAOPOJHON, CEPOBOIOPOAHOM,
CEpHUCTOM, CEpHOH, a30THOM, hochopHOil, KpeMHUEBOMH, yronbHO. Ocobbie
XUMHUYECKHE CBOKMCTBA KOHIICHTPUPOBAHHON CEPHON U a30THOM KHCIIOT.
ITosrydyeHnune kuciaor

OO6mue xuMHuYecKue cBoicTBa cpeHux coneil. [lomyuenue coneit

[Tonmyuyenue, cobupanue, pacrio3HaBaHUE BOJOPO/Ia, KUCIOPOJIa, aMMHaKa,
YTJIIEKUCIIOTrO ra3a B 1abopaTopun

4.11

4.12

[Tonydyenne ammuaka, CEpHOM U @30THON KUCJIOT B IPOMBILUIEHHOCTH. O0miue
CocOOBI OJTYYEHUsI METAJJIOB

I'enermueckas CBA3b MCXKIY KilacCaMU HEOPTaHUYCCKUX COG)]I/IHeHI/Iﬁ

XHUMHUYECKHE pcaKknuuu

5.1

Krnaccudukanus XuMHUECKUX peaklUi Mo pa3INYHbIM PU3HAKAM: 110 YHUCITY U
COCTaBY YYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3¢ dekTy, mo
W3MEHEHUIO CTETIEHEW OKHMCIICHHUS] XUMUUYECKUX 2JIEMEHTOB

5.2
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5.4

TennoBoii 3¢ hexkT XuMHUIeCcKol peakiu, TEPMOXUMHUYECKHE YpaBHEHUS. DK30-
U SHJOTEPMUYECKHE peakui. TepMOXUMUYECKUE YPABHEHUS
OKHCINTENTBHOBOCCTAHOBUTENbHBIE peakuu. OKUCINTENN U BOCCTAHOBUTEIIN.
[Tporieccrl OKUCTIEHNS U BOCCTAHOBJICHUS. DJIEKTPOHHBIN OamaHC
OKHUCJINTEIbHOBOCCTAHOBUTEIBHON PEAKIINH

Teopus 3neKTpoaUTHUECKON Aucconranuy. KaTnuoHbl, aHUOHBL. DJIEKTPOIUTHI U
HeRJIeKTPosInThl. CHIIbHBIE U c1a0ble 37eKTposInThl. CTENeHb AUCCOLUAY

5.5

Peakiiuu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS pEaKIil HOHHOTO 0OMeHa,
IIOJIHBIE ¥ COKPALEHHBIC HOHHBIE YPABHEHMSI peaKLUi




XuMUs U OKpy’Karolas cpena

6.1

BemectBa u Marepuainsl B IOBCEIHEBHOM KU3HU YesloBeka. bezonacHoe
HCIOJIb30BAHUE BELIECTB U XUMUYECKUX PEAKIIUNA B JIaOOPATOPUH U OBITY.
HepBasI IIOMOIIb ITPpHU XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

6.2

6.3

6.4

XUMUYECKOe 3arpsi3HEHUE OKPY Katolel cpeibl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE MOYBBI, BO3AyXa U BOJOEMOB), CITIOCOOBI €r0 MPEOTBPAIICHUS
[Ipenenbuas nomyctumas konnentpanus semects (I1/1K). Pons xumuu B
PEIICHUHN YKOJIOTUYECKUX MPoOIeM. Y CHIIeHHE TApHUKOBOTO Y deKTa,
paspylieHre 030HOBOIO CJIOS

[Ipumenenue cepsl, a3ota, pochopa, yriaepoaa, KpeMHUS U KX COSTUHEHHH B
OBITY, MEJIMIIMHE, POMBIIIUIEHHOCTH U CEILCKOM X03stiicTBe. [IprMenenue
METAJIJIOB U CIUIABOB (CTalb, YYT'YH, AIOPATIOMUHUN, OpOH3a) B OBITY U
MPOMBIIIICHHOCTH UX coeuHeHuH. [IoHsITHE 0 KOPPO3UU METAIIIOB, OCHOBHEIE
CHOCOOBI 3aIUTHI X OT KOPPO3UHU

[IpupoaHbIe HCTOYHUKH YIIIEBOJAOPOAOB (Yroiib, IPUPOIHBIHA ra3, HEPTh),
MPOAYKTHI UX NepepaboTKu (OEH3MH), MX POJIb B OBITY M IPOMBIIIIICHHOCTH

6.5

7.1

HepBOHa‘-IaJII)HBIG MTOHSITHS 00 OPraHM4CCKMX BCHICCTBAX KAK O COCAUHCHUAX
yrjaepoaa (MeT adH, 9TaH, 9THUJICH, ALICTUJICH, 3TAHOJI, INIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[TonsiTre 0 OMOIOrMYECKH BaXKHBIX BCHICCTBAX: KUPAX, 6em<ax, YIIIEBOAAX — M UX
POJIK B ) KU3HH YCJIOBCKA

PacuyéTer:

10 (1)OpMy.TIaM XUMHYECKHUX COCIMHEHUM

7.2

Macchl (MaccoBO#) JT0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKUM YpPABHCHHUAM



YYEBHO-METOANYECKOE OBECINEYEHUE OBPA3OBATEJIbHOIO
NMPOLIECCA, OBA3ATEJIbHbIE YHEBHbIE MATEPUATDbI ANA YYEHUKA

Xumuns 8 knacc, 6a3oBbIvi ypoBeHb: y4ebHuk, 8 knacc/abpuensaH O.C., Cnagkos
C.A., y4ebHuk gns obieobpasoBaTenbHbiX yupexaeHunn/llabpuensH O.C.,
Cnagkos C.A.- M.: lNpoceeLlLeHne

Xnmus 9 knacc: 6a3oBbIi ypoBeHb: y4ebHuK, 9 knacc/labpuensaH O.C., Cnagkos
C.A., y4ebHuk ana obuieobpasoBaTenbHbix yupexaeHunn/llabpmnensH O.C.,
Cnagkos C.A.- M.: TpocBeeLueHne

METOANYECKUE MATEPUATDbI OJ1A YYUTENA

MeTtoanyeckme matepuansbl K y4ebHuky «Xummua» MabpuensaH O.C., Cnagkos C.A.-
M.: NpoceeLueHne

LLUW®POBbLIE OBPA30OBATEJIbHbIE PECYPCbl U PECYPCbI CETU
MHTEPHET:

PoL
Yuu.py/lesson.
academy-content.
myschool.edu.ru/



