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IHNOACHUTEJIBHAS 3AITMCKA

[IporpaMma 1Mo XMMHH Ha YpPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHMsI COCTaBJIeHa Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOM MpPOTrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacrabieHHbIXx B DI'OC OO0, a Takke Ha 0OCHOBE (efiepalbHON pabouel mporpaMMBbl
BOCITUTAHUA U C YYETOM KOHIEIIIUU MPETOoJaBaHus yueOHOTO npeaMeTa « XUuMus» B 00pa30BaTelIbHBIX
opranmu3anusax Poccuiickoit denepaiuu.

[Iporpamma o xumuu Ja€T NpeACTaBICHUE O 1EJIIX, 001Iel cTpaTeru o0y4eHus, BOCIUTAHUS U
pa3BUTHSL 00YYAIOIMIUXCS CPECTBAMU yueOHOro MpeAMeTa, YCTaHAaBIMBAET 00s3aTeNIbHOE MPEIMETHOE
coJiep)KaHue, MpeyCMaTpUBAEeT paclpeieIeHHe ero Mo KjiaccaM U CTPYKTypUpOBaHME 110 pas3jienam U
TEeMaM TMpPOTpaMMbl IO XHUMHUH, OIpEIeseT KOJIUYECTBEHHbIE M KaueCTBEHHBIE XapaKTEPUCTHKHU
COJIepXKaHusl, PEKOMEHyEMYI0 TMOCIIEI0OBATEIbHOCTh U3YUCHUSI XUMHUHU C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKU Yy4eOHOro Mpollecca, BO3PACTHBIX OCOOCHHOCTEW 00ydaromuxcs,
oIpesessieT BO3MOXHOCTHU MpEeAMETa ISl pealn3allii TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHON MporpaMMbl Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHHs, a Takke TpeOOBaHUU K
pe3yapTaTaM OO0ydYeHHs] XMMHUU Ha YpOBHE II€JIed M3Yy4YeHHUs MpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENbHOM JIEATEIHHOCTH 00YYaIOIIETrocsl 10 OCBOSHUIO YUeOHOTO COJIepiKaHusl.

3HaHWEe XUMHH CIYXHT OCHOBOW Ui (POPMHPOBAHUS MHPOBO33PEHHS OOYYaIOLIETOCs, €ro
NPEICTaBICHUA O MaTepUATbHOM EIWHCTBE MHpa, BaXHYIO POJb WUrPAOT (HOpMUpYEMbIe XHUMHEH
NPEACTABJICHUS] O B3aUMONPEBPAIICHUSIX YHEPrUd U 00 DBOJIIOIMHU BEIIECTB B MPHUPOJAE, O MYyTsIX
pelieHus: riI00aNbHBIX MPOoOJieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBON U SKOJIOTUYECKOH 0€30MacHOCTH, MPOOIIEM 31paBOOXPAHEHUSI.

W3ydenne Xumuu:

CIOCOOCTBYET peaau3allMi BO3MOXKHOCTEH [JIsi camMopas3BUTHS M (POPMHUPOBAHUSL KYJIbTYPHI
JUYHOCTH, €€ 001Iel n GyHKIIMOHATIBHONU IPaMOTHOCTH;

BHOCHT BKJIaJ, B (OPMHPOBAHHWE MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEH OOydJarommxcs,
HaBBIKOB UX CaMOCTOSITENIbHOM yueOHOU NeATeNbHOCTH, HKCIEPHUMEHTAJIbHBIX U HMCCIIEI0BATEIbCKUX
YMEHH, HEOOXOJUMBIX KaK B IMOBCETHEBHOM JKHU3HH, TaK U B IPOPECCUOHATHLHON JACSITETLHOCTH;

3HAKOMHUT CO CHENHU(PHUKON HAyYHOTO MBIIUICHUS, 3aKJIa(bIBAET OCHOBBI 1[EJIOCTHOTO B3IUIAJa Ha
€MHCTBO TMPHUPOJIbI U UYEJIOBEKAa, SIBISIETCS OTBETCTBEHHBIM ASTarioM B (POPMUPOBAHUU €CTECTBEHHO-
HAYYHOU IPaMOTHOCTH O0YyYarOIINXCS;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
IpUpOJIe, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOe 00pa3oBaHUe 00yUarOIIUXCS.

JlanHble HampaBJeHUsI B 00YYEHUU XUMUM 00ECTIEUYMBAIOTCS CTIEIIM(PUKON COJep KaHusl y4eOHOT0o
npeaMeTa, KOTOPBIH sIBISeTCS MeJarornyecky aJlanTiPOBaHHBIM OTpaskeHHEM 0a30BOM HAyKH XUMUU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTrO o0OImIero o0pa3oBaHUS OPHEHTHUPOBAH Ha OCBOCHUE
00yJarouMMHUC CHUCTEMBbl TEPBOHAYAIBHBIX TOHSITHI XHMHH, OCHOB HEOPraHUYECKOW XUMHUU U
HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX MMOHSATHI OpraHu4eCKOW XUMHH.

CrtpykTypa comepikaHus IPOrpaMMBbI IO XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO TIOJXO/a
kK e€ umiyueHuro. Cojaep’kaHUE CKJIAIbIBACTCSI M3 CHUCTEMBl MOHATUH O XUMHUYECKOM DJJEMEHTE U
BEIIECTBE U CHCTEMBI TTOHITHIA O XUMHYECKOU peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OPTaHM30BAHBI
[0 TPUHLHUITY TOCIEAOBATEIbHOTO Pa3BUTHS 3HAHUW HA OCHOBE TEOPETUYECKUX IMPeCTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBHI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHUS O CTPOEHUH aToMa U XMMHUYECKOH CBSI3H;

— MPEICTaBICHUH 00 AIIEKTPOIUTHIECKOMN TUCCOIIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHMS PpPAacCMATPUBAIOTCS HA OCHOBE OMIHMPUYECKH TOMYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIIECIOBATEILHO OT OJHOTO YPOBHSI K JPYTrOMY, BBITIOTHSIS



(GyHKIIUU OOBSICHEHHsS] M TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHMSI M BO3MOXHOCTEH MPAKTHUECKOTO
MIPUMEHEHUS U TTOJTYYSHUS N3Y4aeMbIX BEIIECTB.

OcBocHHE TTPOrPaMMBI II0 XUMHUH CIIOCOOCTBYET (DOPMHUPOBAHHIO MPEACTABICHUS O XUMUYECKOU
COCTaBJISIIOLICH HAYYHOU KapTUHBI MHUpA B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, LIEHHOCTHOTO OTHOIICHUS K
Hay4YHOMY 3HAHHUIO M METOJlaM MO3HaHusl B Hayke. M3yueHune XMMUU MPOUCXOIUT C MPHUBICUYECHUEM
3HaHUH U3 paHee U3YUYEHHBIX y4eOHBIX MpeaMeToB: « OKpyxaromuid Mupy», «buonorus. 5—7 knaccel» u
«®Dusuka. 7 Kaace».

[Ipy u3yyeHMH XUMHUU MPOUCXOAUT (OPMHUPOBAHUE 3HAHMM OCHOB XMMHUYECKOM HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKON NEATETHHOCTH YeJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajada y4eOHOTo MpeaMeTa COCTOUT B (DOPMHUPOBAHHM CHUCTEMBI
XUMHYECKUX 3HAHUW — BaXKHEUIMX (PAKTOB, MOHSATUH, 3aKOHOB U TEOPETHYECKHUX IMOJIOKCHUH,
JOCTYIHBIX 00O0OIIEHUH MHUPOBO33PEHYECKOT0 XapakTepa, si3blka HayKH, B MPUOOIICHUH K HAay4YHBIM
METOJIaM TIO3HAHMSI MPU M3YYCHUU BEIICCTB M XUMHYECKHX pPeakKiuii, B (QOPMHUPOBAHUH U PA3BUTUU
MO3HABATENIbHbIX YMEHUN U UX MPUMEHEHUH B y4eOHO-IIO3HABATEIBHON U yueOHO-UCCIIe0BATENbCKOM
JeSTeIbHOCTH, OCBOCHUY TPaBHJI 0€30MIaCHOTO OOpAICHHS ¢ BEIIECTBAMHY B MIOBCEAHEBHON KU3HU.

[Ipu u3yueHnu XUMHUU Ha yPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs BaKHOE 3HAUYECHUE MTPHOOpETH
TaKHe ey, KaK:

— (GOopMHpOBaHHE WHTEUIEKTyaIbHO pPAa3BUTOW JHMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TMPUHATHIO PEUICHUN, CIOCOOHOM aganTUpOBAaThCS K OBICTPO
MEHSIOIIMMCS YCIIOBUSAM KU3HMU;

— HAmpaBJICHHOCTh OOydYeHHMs] Ha CHCTEeMaTHYeCKOoe TMpHoOIeHne oO0ydalmmxces K
CaMOCTOSITENIbHOM TO3HABATENFHOM NI€ATEIbHOCTH, HAYYHBIM METOJaM IMO3HAHUS, (HOPMHUPYIOIIUM
MOTHUBAIIMIO U Pa3BUTHE CITOCOOHOCTEN K XUMUMU;

— obecriedyeHne YCJIOBUHM, CIOCOOCTBYIOIIMX TNPHOOPETEHHIO  OOYYaIOUIMMUCSA — OIbITA
pPa3HOOOpa3HOM JESATENHHOCTH, TO3HAHUS M CaMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIINI), IMEIOIIUX YHUBEPCATbHOE 3HAUCHUE TSl Pa3IMYHBIX BUJIOB JAESITEILHOCTH;

— (dopmupoBaHue 00IIeH PYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YHCJIE
YMEHH OOBSCHATh U OLIGHWBATh SIBICHUS OKPYKAIOIIETO0 MHpAa, HCIONb3YysS 3HAHUS W OIIBIT,
MOJTyYEHHBIC TPU U3YYEHUU XUMUU, TPUMEHATh UX MPU PEIICHUH MPOOJieM B MOBCEIHEBHOM KU3HU U
TPYJIOBOH I€STEILHOCTH;

— (QopMupoBanue y o0O0ydYalOMMXCA TYMAaHUCTUYECKMX OTHOIICHHWH, MOHUMAaHUS IIEHHOCTU
XUMHUYECKHUX 3HAHUH JIs1 BBIPAOOTKU SKOJOTHYECKH 11eJIeCO00pa3HOro MOBEACHHs B OBITY U TPYIOBOMH
JESATETLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 370POBBS U OKPYIKAIOIIEH MPUPOTHOMN CPEJIbI;

— pa3BUTHE MOTHBAIMHM K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIHUTAaHUIO Ha
OCHOBE YCBOECHHS OOIIEUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOOpY Tpoduiis u
HAMPaBIEHHOCTHU AalbHEHIIIETO 00YUCHHUS.

OO6miee YKCIO YacoB, OTBENEHHBIX [UII HM3YYCHHS XUMHH Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi, cocTaBiseT 136 dacoB: B 8 kinacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68 yacoB
(2 gaca B HenenIO).



COJEP)KAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/bHBIE XMMHYECKHE IIOHATHSA

[Ipenmer xumuu. Posib XUMHUM B KU3HU 4YEJIOBEKA. XHMMHS B CUCTEME HayK. Tejla U BeleCTBa.
duznueckre CBOMCTBA BelIECTB. ArperartHoe coctostHue BemecTB. [loHsATHE 0 MeTonax MO3HAHMS B
xumun. YucTteie BemecTBa U cMecu. CriocoObl pa3aeneHus] CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3J€MEHTbl. CUMBOJIBI XUMUYECKUX 3JIeMEeHTOB. [IpocThie u
CJIOKHBIE BelIeCTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckasi (opmyia. BameHTHOCTh aTOMOB XHMHUYECKHX OJJIEMEHTOB. 3aKOH TOCTOSHCTBA
cocraBa BeuniecTB. OTHOcHUTENbHAsA aToOMHasi macca. OTHOCUTENbHAsE MOJIEKYJIsIipHas macca. MaccoBas
JI0JIS1 XUMUYECKOT0 JIEMEHTa B COCIMHEHUH.

KomuuectBo BemectBa. Monb. MounspHas macca. B3auMOCBsSI3b KOJIMYECTBA, MAacChl M 4HMCIa
CTPYKTYPHBIX €IHHHUII BerecTBa. Pacu€Tel o (hopMynaM XMMHUYECKHX COCTUHCHHM.

®u3znuecKrue U XUMHUYECKHUE SIBJICHUSA. XUMHUUYECKasl peakuus U €€ MPU3HAKU. 3aKOH COXPAHECHUS
MacChl BEIIECTB. XUMHUYECKHE ypaBHEeHUs. Kiaccudukamus XUMUYECKUX pEaKIui (COeTuHEHMUS,
pasoKeHus, 3aMeIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHYECKOH TMOCYI0i, NpaBuiaMu pabOThl B JabopaTopuul U NpuéMamu
oOpareHust ¢ 1a60paTOpHBEIM 000PYIOBAaHUEM, U3YyUYCHUE U ONMMCAHUE (PU3NUYECKHX CBOWCTB 0Opa3lioB
HEOPraHMYECKUX BEIIECTB, HaOmoaeHue (u3ndeckux (TUIaBIeHUE BOCKA, TasHHUE JIbJlA, PACTHpPAHUE
caxapa B CTyIIKe, KUIIEHWE W KOHJICHCAIMs BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKATUBAHHE
MEJIHOW MPOBOJIOKH, B3aUMOJICHCTBUE Mella ¢ KUCIOTOH) SBlIeHUH, HAOIIOCHIE U OMHCAHUE MPU3HAKOB
MPOTEKAaHUs XUMHUYECKUX peakuuil (pas3jioKeHHe caxapa, B3aUMOJEHUCTBHUE CEPHOM KHUCIOTBHI C
xjopugoM Oapusi, pasznoxkenue ruapokcuaa meau (II) mpu HarpeBaHum, B3aMMOJCHCTBHE Kele3a C
pactBopom comu meau (II), m3ydenme cmocoOOB pa3feneHHs CMeceil: C TIOMOIIBI0 MAarHWTa,
(¢unbpTpOBaHME, BRIIAPUBAHKE, TUCTUIUISINS, XpoMaTorpadus, MpoBeIeHUE OYUCTKU TOBAPEHHOM COJIH,
HaOJIIOJICHUE W OINHUCAHHWE PE3YJIbTAaTOB MPOBEICHUS OMBITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAaHCHHS
MAaccChl, CO3/IaHHe MOJIeJIe MOJIEKYT (IIapOCTEPKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKNX BelIeCTB

Bo3nyx — cmecs raszoB. CoctaB Bo3ayxa. Kucimopog — 3J€MEHT M TPOCTOE BEMIECTBO.
Haxoxnaenue xucinopoga B mpHpoje, (pu3MUeckre M XUMHUYECKHE CBOMCTBA (peakiMH TOpPEHUs).
Oxcunpl. Ilpumenenue xkucnopoga. CrmocoObl MONy4YeHHS KHCIOpoJa B J1a0OpaTOpuu |
npoMbliieHHocTH. KpyroBopor kucnopoga B mpupoae. O30H — amioTponmHas Moau]UKaIsSL
KHCIIOpO/Ia.

TeroBolr  3h(dEKT XUMHUECKOW peakiu, TEPMOXHMHUYECKHE YpaBHEHHUS, OK30- U
SHJO0TEPMUYECKHE peakIuu. TOMIUBO: yroib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUJIEHUE MapHUKOBOIO
s dexra, pazpyuieHne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BemecTBO. HaxoxaeHue Bogopoaa B mpupoze, husmueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CTIOCOObI MoTyyeHus. KucioTsl 1 conu.

MounsipHbiii 00BEM Ta30B. Pac4€Thl MO0 XUMUYECKUM YPaBHEHUSM.

Odusnyeckue cBorcTBa BoAbl. Boma kak pactBopurens. PactBopbl. HacellieHHbIE U
HEHACHIIIICHHBIE PAacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE. MaccoBasi J0Jsl BELIECTBA B PacTBOPE.
Xumuueckue cBoiicTBa BoAbl. OcHoBaHusA. Ponb pacTBOpOB B HpUpPOAE U B KU3HHM YEJIOBEKA.
KpyroBopoT Bojibl B ipupoe. 3arps3HeHre NpupoaHbix BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus  Heopranmueckux  coeauHeHuid. Oxcuapl.  Knmaccudukanuss — okcuaos:
coneoOpa3yromme (OCHOBHBIE, KHCIOTHBIC, aM(oOTepHbIE) W HecoieoOpasywomue. Homenkmarypa
okcu0B. Duznyeckue U XUMUYECKHUE CBOKMCTBA OKCHAOB. [lomyuenue okcuaos.

OcHoBanwmst. Kitaccuukanus OCHOBaHHMIA: METOYN W HEPACTBOPUMBIC OCHOBaHMsI. HoMeHkIaTypa
OCHOBaHUM. PU3NUECKUE U XUMUYECKHUE CBOMCTBA OCHOBaHUM. [loiryyeHrne ocHOBaHU .



Kucnotel. Kmaccudukanust xucnor. Homenknatypa kucior. Pusznueckue U XUMHUYECKUE
cBoiicTBa Kuciot. Psag akruBHoctu metauioB H. H. bekerosa. [Tomydenue Kucior.

Comu. Homenknatypa coseil. dusnveckue M XUMUYECKUe cBoiicTBa cojied. [lomydyenue

coisieid. ['eHeTrueckas CBA3b MEXAY KJIaCCAMH HEOPTAHUYECKUX COCUHEHUM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpe/ieJieHHe COJAep)KaHusd KHUCIOopoJa B BO3JAyXe, IMOJIydeHHe, coOupaHue,
pacrno3HaBaHHe U U3YYCHHE CBOMCTB KUCIOPO/a, HAOIIOICHNE B3aMMOJICHCTBHSI BEIIECTB C KUCIOPOIOM
U yCIIOBUSI BOBHUKHOBEHUS U MPEKpalleHus: ropeHus (moxapa), o3HaKkomJieHue ¢ o0pa3iaMu OKCUAO0B U
OMHMCAaHWE WX CBOWCTB, MOJyYCHHE, COOMpaHUE, PACIIO3HABAHME M HW3YYCHHE CBOWCTB BOJOPOAA
(ropenue), B3aumojeicTBue Bomopojga ¢ okcumom Meau  (II)  (BO3MOKHO — HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), HAONIOIEHUE OOpa3loB BEHIECTB KOJMYECTBOM | MOJb, HCCICIOBAaHUE
OCOOCHHOCTEH pacTBOpPEHUS BEIIECTB C Pa3IMYHONW PAaCTBOPUMOCTHIO, NMPUTOTOBIEHUE PACTBOPOB C
ONpeAcIEHHON MacCOBOM JIOJIEd PACTBOPEHHOTO BEILIECTBA, B3aMMOJCUCTBHE BOJbI C MeETajUIaMU
(HaTpueM © KaiblKieM) (BO3MOXHO HCIOJIb30BaHUE BHUJEOMATEPHANIOB), HUCCIIEOBaHHE OOpPa3IOB
HEOPraHUYECKHX BEHIECTB PaA3JIMYHBIX KJIACCOB, HAONIOJACHHE W3MEHEHUSI OKPACKH WHJIMKATOPOB B
pacTBopax KHCJIOT M Ielouel, m3ydeHue BzaumopeiictBus okcuaa meau (II) ¢ pactBopom cepnoit
KHUCJIOTBI, KHCIIOT C METajUlaMH, PEaKlMil HeWTpaau3alud, MOJy4eHHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHUE OJIHOI'O METajula IPyTUM U3 pacTBOpa COJIM, PEIICHNUE SKCIEPUMEHTAIIBHBIX 337a4 10 TEME
«BaxHenmme KJ1acChl HEOPraHUYECKUX COCTUHEHUIN.

Ilepuoanyeckuint 3akoH u Ilepuoaumyeckas cucrema xumuyeckux diaemenros JI. H.
MenpaesieeBa. CrtpoeHue aToMoB. XuMH4YecKass CBs3b. OKHCIMTEIbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBbie TOMBITKM KIAaCCU(MUKAIMU XUMHYECKUX 3JIeMEHTOB. [loHsATHE O Tpymmax CXOJHBIX
JJIEMEHTOB (ILIEJIOYHbIE U IIETOYHO3EMENbHBIE METaJlIbl, TallOTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aMpOTEPHBIE OKCUIBI U THAPOKCHIBI.

[Iepuonnueckuii 3akoH. [lepronnueckas cucreMa xumuueckux anemMeHToB J[. Y. Menaeneesa.
Koportkonepuoanast u jnmuaHonepuoanas Gopmsl [leproanueckoit cucTeMbl XMMHYECKUX 3J1eMeHTOB /1.
N. Mengeneesa. [lepuoast u rpynnsl. @U3NYECKHUI CMBICT MOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOAA U
TPYIIIIBI 3JIEMEHTA.

Crpoenune aromoB. CoctaB aTomHbIX saep. M3oromsl. Onexkrponsl. CTpoeHHE 3JIEKTPOHHBIX
o0omouek aToMoB TiepBbIX 20 xumMuyeckux saeMeHToB [lepuognueckoit cucremsr [I. . Menneneena.
XapakTepucTuKa XMMHUYECKOro 3JeMEeHTa mo ero mnosoxeHuto B Ilepmommueckoit cucreme JI. U.
Menperneena.

3aKOHOMEPHOCTH HU3MEHEHMsS pajJnyca aTOMOB XHUMHUYECKHX JJIEMEHTOB, METAJUIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB MO IPYIINaM U MEPUOIaM.

3nauenue Ilepmonnueckoro 3akoHa u lleproanyeckoil cHUCTEMbl XMMHYECKUX AJIEMEHTOB [
pa3BuTHs Hayku U npakTuku. [{. 1. MeHneneeB — y4€HbIN U IpakIaHUH.

Xumuueckasi cBsi3b. KoBasieHTHast (MOJsipHAst U HEMOJISIPHAsA) CBsI3b. DJIEKTPOOTPUILIATEILHOCTh
XUMUYECKUX IeMEHTOB. MIOHHas CBA3b.

Crenenb okwuciieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [lpoiiecchl oxkuciaeHuss u
BOCCTaHOBJEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3lioB BEIIECTB METAVIOB U HEMETaJUIOB, B3aUMOJAEHCTBHUE T'MIPOKCHIA IUHKA C
pacTBOpamMu KHCIJIOT U HIENO0YEl, MPOBEIECHUE OIBITOB, WILTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIHLHO-
BOCCTaHOBUTEJBbHBIX peakluil (ropeHue, peakliuy pa3ioKeHNs, COCTUHEHUS).

Mesicnpedmemmuwle céazu

Peanu3anus MeXNpeaMETHBIX CBSA3€M NMPU M3YYEHUM XUMHUHU B § KJIACCE OCYULIECTBIISIETCS 4epe3
WCIIONIb30BaHME KaK OOIIMX EeCTECTBCHHO-HAYYHBIX TOHSTHHA, TaK W TMOHITHHA, SBISFOIIUXCS
CUCTEMHBIMU JJI OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.



OO0mue ecTecTBEeHHO-HAyYHbIE TOHSATHUS: HAy4YHBIH (akT, TUMOTE3a, TEOpHUs, 3aKOH, aHAIM3,
CUHTE3, KJacCHU(pHUKaIus, NEPUOAUYHOCTb, HAOIIOJEHNUE, SKCIIEPUMEHT, MOJAEIMPOBAaHNE, U3MEpPEHUE,
MOJI€JIb, SIBJICHHE.

®duzuka: Matepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOMbI, PaAMOAKTUBHOCTD,
MOJIEKYJIa, SJCKTPUYECKUN 3apsijl, BELIECTBO, TENO, 00bEM, arperaTHOe COCTOSHUE BEIECTBA, ras,
(u3nyeckre BeIMUMHBI, AMHUIIBI H3MEPEHUS, KOCMOC, TUIaHEeThI, 3837161, COJHIIE.

Buonorus: porocunres, qpixanue, ouocdepa.

l'eorpadus: atmocdepa, ruapocdepa, MUHepasbl, TOPHbIE MOPOAbI, MOJE3HbIE HCKOMAeMbIE,
TOIIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BeurecTBo M XMMHYECKas peaKkus

[Iepuonnueckuit 3akoH. Ilepuonnueckas cucrtema xumuueckux saeMeHToB Jl. M. MeHneneesa.
Crpoenue aToMoB. 3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB XUMHUYECKHUX JJIEMEHTOB MEPBBIX TPEX
NEPUOJIOB, KalMs, KaJIbLMs M MX COCAMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM DJIEMEHTOB B
[Tepronueckoi CUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbl XUMUYECKOM CBSI3U. THUIBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Krnaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. XMMHUYECKHE CBOICTBAa BEIECTB,
OTHOCAIIUXCS K PA3IUYHBIM KJaccaM HEOPraHWYeCKMX COCIUHEHHM, TEeHETHYeCKas CBS3b
HEOPTraHWYECKUX BELIECTB.

Knaccudukanuss XUMHUECKHUX peaKIUil MO pa3IuyHbIM Mpu3HaKaM (M0 YHCIYy M COCTaBy
YYacTBYIONIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PGeEKTy, MO0 U3MEHEHHUIO CTENEeHEW OKHCICHUS
XUMHUYECKHUX B3JIEMEHTOB, M0 OOpaTUMOCTH, MO YYacCTHIO KaTajlu3aropa). JK30- M IHAOTEPMUYECKUE
peaklnM, TEPMOXUMHUECKUE YPABHEHHUS.

[lonsiTe o ckopoctu xumuueckod peakiuu. Ilonstne o0 o00paTUMBIX M HEOOPATHUMBIX
XUMUYECKUX peakiusax. [IoHsATHE O rOMOreHHbIX M rereporeHHbIXx peakuusax. [loHarue o karamuse.
[Tonsitue o xuMHUYeckOM paBHOBeCHU. DaKTOpHI, BIMSIONIME HA CKOPOCTh XMUMHYECKOW pEaKIuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE ~ PEAaKIMM,  JJIEKTPOHHBI  OajaHc  OKUCIHUTEIbHO-
BOCCTAHOBUTEIbHOM peakiuu. CoCcTaBlIeHUE YPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN C
HCIOJI30BaHNEM METO/Ia 3JIEKTPOHHOTro OanaHca.

Teopus 3MEKTPONUTHUECKON TUCCOUUALINN. DINEKTPOIUTHI U HEANEKTPOIUTHL. KaTHOHBI, aHHMOHBI.
MexaHu3M JUCCOIMAIINHN BEIIECTB C PA3IMYHBIMU BHIAMH XUMHUYECKOM cBsi3u. CTeneHb AUCCOIUAIINN.
CunbHbIe U cradble AIEKTPOIUTHIL.

Peakuyu noHHOro oOOMeHa. YcCIOBHMSI MNPOTEKaHUS pPEAaKIUM HOHHOTO OOMEHa, IOJHbIE U
COKpall€HHble HOHHbIE YpaBHEHMs peakuuil. CBoWcTBa KHCIOT, OCHOBAaHMW M COJIEM B CBeTe
MPEACTABICHUI 00 AJIEKTPOIUTHYECKON aucconuarui. KauecTBeHHbIe peakiuu Ha MOHBI. [loHsATHE O
TUIPOJIA3E COJIEM.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJACIIIMU KPUCTAJUTMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAIJIOB U
HeMeTa/uloB (TpaduTa M amMmasa), CIIOKHBIX BEIIECTB (XJIOpHAa HATpHsl), UCCICIOBAHUE 3aBHCHMOCTH
CKOPOCTH XUMHUYECKOW pEakIuu OT BO3ACHCTBHS  pa3iINYHBIX (HAaKTOPOB, HCCIICOBAHUE
3JIEKTPONPOBOAHOCTA PACTBOPOB BEIIECTB, IMpolecca JUCCOLMAIMU KHUCJIOT, IIEJIOYed M COoJIed
(BO3MOXHO HCHOJB30BaHUE BUJEO MATEPHUAJIOB), MPOBEICHUE OIBITOB, WILTIOCTPUPYIOMINX MPU3HAKU
MPOTEKaHUs pPEaKlnii MOHHOTO oOMeHa (0Opa3oBaHHME OCajKa, BBIJACICHHE raza, 00pa3oBaHHE BOJIbI),
OTMBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIHM (TOpeHHE, peaKIIMU
pa3ioXKeHUs, COeIWHEHUs), pacllo3HaBaHWE HEOPraHWYECKUX BEHIECTB C TOMOIIbIO KaueCTBEHHBIX
peaKIfii Ha MOHBI, pEelIEHUE YKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemeranibl U MX coelMHEHUSs

OOmasi xapakTepucTuKa rajioreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIE CTEIEHU
okucaeHusi. CTpoeHue u GU3NIECKHe CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB. XMMHYECKHUE CBONCTBA



Ha TOpuMepe xjopa (B3auMOJEHiCTBHE € MeTallylaMH, HEMETajulaMH, IIelo4aMu). XJIOPOBOAOPOI.
ConsiHasi  KUCJIOTa, XUMHYECKHE CBOWCTBa, TMOJy4yeHHe, mpumeHeHue. [JleiictBue xmopa u
XJIOPOBOZOPOJA Ha OpraHU3M 4eJIoBeKa. BakHelIne XI0pUabl U UX HAXOKIEHHUE B IPUPOE.

O6mas xapakrepucTtrka 3yeMeHToB VIA-rpynmnsl. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIe
crerieHu okucieHus. CTpoeHHe M (HU3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI
AmoTponHble MoIM(UKAIMM KHUCIOpOAa U cepbl. XUMHUecKHe cBoicTBa cepbl. CepoBomopos,
cTpoeHue, (usnyeckne W XUMHUYECKHe CBOHCTBA. OKCHABI Cepbl KaK MNPEJCTaBUTENNM KHCIOTHBIX
okcuoB. CepHasi KUCIIOTa, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA (00IME KaK MpeAcTaBUTENs Kiacca
KUCIOT U cnenuduyeckrne). XUMUYECKAE PEaKLUH, JeKallue B OCHOBE NPOMBIIIJICHHOTO CIocoba
HOJyuyeHus: cepHoil KUCIOThL. [IpuMenenue cepHoil KuCIOThl. CONM CEpHOI KUCIIOTHI, KaueCTBEHHAs
peakuus Ha cynbdar-uon. Haxoxmenue cepsl U €€ COeTUHEHHUI B Ipupoie. XUMHUYECKOE 3arpsi3HEeHUE
OKpY Karollel cpeibl COCTUHEHUSIMU Cepbl (KUCIOTHBIE TOXKIM, 3arpsS3HEHUE BO3JyXa U BOAOEMOB),
CIOCOOBI €T0 MPeIOTBPAILCHHS.

OO6mas xapakTepucTuka 3yeMeHToB VA-rpynmbl. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEepHbIE
CTETIEHU OKHUCJICHUS. A3OT, PacHpOCTpaHEHHWE B MPHPOJE, (PU3MYECKHE M XUMHUYECKHE CBOMCTBA.
Kpyrosopot azora B mpupone. AMMHaK, ero (puU3MYecKUe M XUMHUYECKHE CBOWCTBA, MOJIY4YEHHUE U
npuMeHerne. Conu aMMOHHUSA, UX (U3NYECKUE U XUMHUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHAs
peakuusi Ha MOHbI aMMOHHUS. A30THas KUCIOTa, €€ MojiydeHue, pu3nueckue U XMMHUYECKHUe CBOMCTBA
(oOmme Kak MpeaCTaBUTENS Kilacca KUCIOT M cnernuduueckue). Mcmonb3oBaHue HUTPATOB M COJEH
aMMOHHS B KauyeCcTBE MHUHEPANBHBIX YIOOpeHH. XHWMHUYECKOE 3arpsi3HEHUE OKpY KAl Cpelibl
COCIMHEHUSAMH a30Ta (KHUCIOTHBIC IOKIW, 3arps3HEHHE BO3[yXa, MOYBBI W BOAoEMOB). Docdop,
ajutoTpornHbie Moaudukanuu docdopa, uznueckue U xumudeckue cpoiictBa. Okcun gocdopa (V) u
docdopHas kucnora, GU3MUECKUE U XMMHUECKHE CBOWCTBA, oiaydeHue. Mcmonp3oBanue ¢gocdaroB B
KayeCTBE MUHEPAIbHBIX YA00pEHUH.

O6mas xapaktepuctuka nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepPHBIE
CTETIEHU OKHUCIIEHUS. YTIepoj, aUIOTPONHble MOIUGUKAIMM, PAaCHpOCTPaHEHUE B IPHUPOJIE,
¢u3znueckue M XUMHUYecKue cBoMcTBa. Ancopoumsa. Kpyroeopor yriepoga B mpupone. Oxcuisl
yraepoaa, ux (pusmueckre U XMMHUYECKHUE CBOMCTBA, NEHCTBHE HA KUBBIE OPraHU3MBI, MONyYEeHUE U
MIpUMEHEHHEe. DKOJIOTHYECKUE MPoOIeMBbl, CBs3aHHbIEC ¢ OKcHIoM yrieposa (IV), runoresa rimobdaasHOTO
MOTEIUJICHHSI KJIMMaTa, MapHUKOBBIA JPQexT. YrompHas Kuciaota U e€ comu, ux (Qusnueckue Hu
XMMHUYECKHE CBOICTBa, MOJIyueHHE M IpuMeHeHHe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B ObITY, MEAMILIMHE, TPOMBIIIIEHHOCTH U CEIILCKOM XO3HCTBE.

[lepBoHauanbHblEe TOHATHS 00 OPraHMYECKUX BEIECTBAX KAaK O COEIMHEHUSX yriepoja (MeTaH,
9TaH, OJTWJIEH, AaUeTWJIEH, JTaHOJ, TJIULUEPUH, YKCycHas Kuciorta). IllpupoaHsle HCTOYHUKH
YTJI€BOIOPOAOB (yroJib, IPUPOIHBIN ra3, HepTh), MPOAYKTHI UX MepepadoTKH (OEH3UH), UX POJIb B OBITY
¥ IPOMBIIIUIEHHOCTH. [ToHATHE 0 OMOJIOTrHYeCKH BaKHBIX BEUIECTBAaX: KUPaxX, OeTKax, yrieBoJax — U UX
poJIu B )KM3HM 4YesoBeka. MaTepuaibHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usuueckue u XMMHUYECKHE CBOWCTBA, MOJy4YeHHE M NpuMeHeHHue. CoequHEeHUs
kpemHHsi B mpupoge. OOmue npencraBieHus o6 oxcuae kpemHus (IV) m kpeMHHEBOM KHUCIIOTE.
CuUnukaTel, UX UCIIOJIb30BaHUE B OBITY, B MPOMBIIIICHHOCTH. BaxkHelne cTpouTeIbHbIe MaTepUabl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. IIpoGmembl ©6e30macHOr0  HCIOIH30BAHUS
CTPOUTETBHBIX MaTEPUAJIOB B TIOBCEHEBHOM JKU3HMU.

Xumuueckuii IKCnepumenm:

u3ydyeHue o0pas3loB HEOPraHMYECKUX BEIIECTB, CBOHCTB COJITHOW KHUCIIOTHI, IPOBEICHUE
KAueCTBEHHBIX pEaKIMil Ha XJOPUA-WUOHBl U HAONIOJICHWE TMPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpaxkaromue (U3NYeCKHe M XUMHUYECKHE CBOWCTBA TaJOr€HOB M HUX COCIMHEHHUH (BO3MOXKHO
WCIIOIb30BaHUE BUICOMATEPHAIIOB), O3HAKOMJICHHE C oO0pa3laMu XJOpHIOB (TajJOreHHUIOB),
O3HAKOMJIEHHE ¢ 00pa3aMu cepbl U €€ COeAMHEHUSMH (BO3MOKHO HMCIIOJIb30BaHUE BUCOMATEPHAIIOB),
HaluoleHue mpoiecca oOyTIMBaHUS caxapa IMoJ JAeMCTBHEM KOHIEHTPUPOBAHHON CEpHOM KHCIOTHI,
U3yYeHHe XUMHUYECKUX CBOWMCTB pa30aBICHHONW CEPHOM KHCIOTHI, IPOBEIEHNE KaueCTBEHHOM peaKinu
Ha cyJb(aT-uoH U HaOII0AeHNE MTpU3HaKa e€ MPOTEeKaHusl, 03HaKOMJIEHHE ¢ (U3NYECKUMU CBOMCTBAMHU



a3oTa, pochopa 1 Ux coeMHEHUI (BOZMOXKHO UCIOIB30BaHNE BUIEOMATEPHAIIOB), 00pa3liaMu a30THBIX
n ¢dochopHBIX yAOOpEHUH, MONTydYeHHEe, COOMpaHHe, Pacro3HABAHWE W HM3yYCHHE CBOWCTB aMMHaKa,
MPOBEJICHUE KAaYECTBEHHBIX peaklIuid Ha MOH aMMOHHS M Qocdar-uoH U H3y4YeHHE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJACHCTBUE KOHLEHTPUPOBAHHON Aa30THOM KHCIOTBI C MeIbl0 (BO3MOXKHO
WCIOJIb30BaHNE BUICOMATEPHAIIOB), H3yUECHUE MOJIEIEeH KPUCTANIMIECKUX PEMIETOK anmasa, rpadura,
¢ynnepeHa, 03HaKOMJICHHE € MPOIIECCOM aICOPOIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM
U YCTPOWCTBOM MPOTUBOTasza, IMOJy4YeHHUE, COOUpaHHE, PACIO3HABAHWE W U3YYCHHE CBOMCTB
YIJIEKHUCIIOTO Ta3a, MPOBEJICHHE KAauyeCTBEHHBIX PEaKIUid Ha KapOOHAT M CHIMKAT-WOHBI U H3yYCHHE
MPU3HAKOB UX MPOTEKAHMS, O3HAKOMJIEHHE C MPOAYKIMEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE
SKCIEPUMEHTANBHBIX 3371a4 10 TeMe «BakHeHMe HeMEeTauIbl U UX COEIUHECHUS.

MeTtasiibl M MX COeIMHEHUSI

OO0mmas xapakTepucTUKa XUMHUYECKHX JJIEMEHTOB — METAJJIOB HA OCHOBAaHUHM HMX IOJIOKEHUS B
[Tepuoanueckoii cucreme xumuueckux aiemeHToB J. Y. MenneneeBa u ctpoenust atroMoB. CTpoeHue
MeTauioB. Metauinueckasl CBsi3b M METaUIMYecKasi KpUCTAUIMYECKash PemeTKa. DIEKTPOXUMUYECKUN
psAA HampsoKeHWid MeTayuioB. DU3MUYECKHE M XMMHUYECKHME CBOWCTBa MeTawioB. OOmmue crocoObl
nojiyueHus: MeTayioB. [ToHATHE O KOPPO3MH METAIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOPPO3HH.
CrutaBel (CTasb, YyTyH, TIOPATIOMUHHNA, OpOH3a) M UX IPUMEHEHHE B OBITY M IPOMBIIIICHHOCTH.

[llenounble mMeTasuibl: MojokeHue B llepuoandeckor cucreme XuMuueckKux aiemeHtoB 1. U.
Menpeneesa, CTpO€HUE UX aTOMOB, HaXOXJAeHNUE B Ipupojae. Puznyueckrne U XUMHUYECKUE CBOMCTBA (Ha
npumepe HaTpus U Kanust). OKCUAbl U TUAPOKCHIBI HATpHs U Kaiusl. [I[ppumMeHeHne menoyHbpiX MeTawioB
U UX COEUHECHHUII.

[[{enoyHO3eMeNnbHBIE METANIBl MarHuii W Kajibluid: mnonoxeHue B llepuogumyeckoit cucreme
xuMHuueckux osnemeHtoB J[. WM. MeHneneeBa, CTpOCHHME HUX AaTOMOB, HAXOXICHUE B MPHUPOJE.
du3nyeckrue U XMMHUYECKHE CBOWCTBA MarHusl M Kanblius. BakHeillmme coeanHeHus Kanblus (OKCHUI,
TUIPOKCHL, cOJH). JKECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEHUS!.

AmomunHuil: nonoxenue B [lepuoauueckoit cucteme xumnyeckux snemeHToB . M. Menneneesa,
CTPOEHUE aTOMa, HaXOXAeHWEe B mnpupoje. DPU3NYECKME U XUMHUYECKUE CBOWCTBA aJOMUHUS.
AMoTepHbIe CBONCTBA OKCHJIA U TUAPOKCUIA ATFOMUHUS.

Kenezo: nonoxxenue B llepmoamueckoin cucreme xumuyeckux 3nemeHToB [[. M. Menneneena,
CTPOEHHE aTOMa, HaxXxOXAeHUEe B mpupoae. PuznuecKkue W XUMHUYECKHE CBOWCTBA Xkene3a. OKCUabl,
ruznpokcuabl u conu xenesa (I1) u xxenesa (II1), ux cocras, cBoiicTBa U MOTyUEHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C 00pasllaMd METaJIJIOB U CIUIaBOB, MX (PM3MYECKUMHU CBOMCTBAMM, U3yUEHHE
pe3yNbTaTOB KOPPO3HHM METauIOoB (BO3MOXKHO HCIONB30BAaHHE BHACOMATEPUATIOB), OCOOCHHOCTEM
B3aMMOJICHCTBUS OKCUA KaJblLUsl U HATPUS C BOJOM (BO3MOYKHO HCIOJIb30BAaHUE BUJECOMATEPHAIIOB),
UCCIIEJIOBAaHNE CBOMCTB KECTKOW BOJABI, MpoOIlecca TOpPEHHUs Kele3a B KHUCIOpoAe (BO3MOXKHO
WCTIOIH30BaHNUE BUACOMATEPUAJIOB), TPU3HAKOB MPOTEKAHMS KaU€CTBEHHBIX PEAKIIU HAa MOHBI: MarHUS,
KaJbIHs, alFOMUHUS, ITMHKA, jxkene3a (I1) u sxeneza (I11), menu (II), HabmroieHue 1 onucaHne MPOIECCOB
OKpalllMBaHUsl TUIAMEHW HMOHAMHM HATpUs, Kaluigd U Kaublus (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHIE aM(OTEPHBIX CBOWCTB THIPOKCH/IA ATFOMUHUS U TUAPOKCHIA IIMHKA,
pELIeHNE SKCIIEPUMEHTAIIbHBIX 33/1a4 10 TeMe «BaxkHelIne MeTauibl U UX COSIUHECHHS.

XuMus U OKpy:Kamomas cpena

BemectBa n Marepuanbl B TOBCETHEBHOM JKU3HU YeJIOBEKa. be3omacHoe MCmob30BaHUE BEILIECTB
Y XUMHYECKUX peakuuid B ObITy. [lepBast moMoIs mpu XUMHUYECKHX 0KOTaX U OTPABICHHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpy’Kalolled cpeapl (mpelnenbHas IOMyCTUMas KOHIIEHTpAIUs
BemiecTB, nanee — [1JIK). Pons xuMuu B pemieHuN 3KOJOTHIECKUX TTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3y4eHrne o0pa3ioB MaTepralioB (CTEKIIO, CIJIABBI METAJLIOB, MOJIMMEPHBIC MATEPUAIIBI).

Meoscnpeomemnwie céazu



Peanuzaius MeXNpeaMEeTHBIX CBSI3€M NMPU M3YYEHUM XUMHUHU B 9 Kilacce OCYUIIECTBISIETCS Uepe3
WCIIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHATHH, SBIISIOITHUXCS
CHUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O IUKIIA.

OO01ue ecTecTBEHHO-HAy4HbIE TOHSATHS: HAy4YHbIH (akT, TUMOTe3a, 3aKOH, TEOPHsl, aHAJM3,
CUHTE3, KJIacCHU(UKAIUs, NEPUOANIHOCTD, HAOIIOJCHNUE, YKCIIEPUMEHT, MOJACINPOBAHNE, W3MEpPEHUE,
MO/Ie]b, SBJICHUE, TAPHUKOBBINA 3((HEKT, TEXHOIOTHS, MaTepUaJIbl.

®duzuka: MaTepusi, aToM, IEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOMbI, PaAHOAKTUBHOCTD,
MOJIEKYJa, JJIEKTPUYECKHM 3apsil, MPOBOJHHUKH, TIOJTYINPOBOAHUKH, ITUIEKTPUKH, (POTODIEMEHT,
BEIIECTBO, TeJNO, OO0BEM, arperaTHoe COCTOSIHME BEIIECTBA, Ta3, pPacTBOp, PaCTBOPHUMOCTb,
KpUCTAJUITMUECKas PEIIETKA, CIUIaBbl, (PU3UYECKUE BEIMYUHBI, €AMHHIIBI H3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/161, COJHIIE.

buonorust: Qorocunres, apixanue, Ouochepa, SKOCUCTEMa, MHUHEPAIbHBIE YyI0OpEeHUS,
MHUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHBIC BEIIECTRA.

l'eorpadusa: atmocdepa, ruapocdepa, MUHepasbl, TOPHbIE IMOPOAbI, MOJE3HbIE HCKOMAeMbIe,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3ybTaThl OCBOEHUS IIPOrPaMMbI OCHOBHOT'O OOIIETO 00pa3oBaHMsI JTIOCTHTAIOTCS
B XxoJl¢ 00y4YeHHs XUMHUHM B €IMHCTBE y4eOHOW M BOCHUTATENbHOU NEATEIHbHOCTH B COOTBETCTBUU C
TPAIUIIUOHHBIMU POCCHMCKHUMH  COIIMOKYJIBTYPHBIMA U  JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHATHIMU B OOIECTBE TMpaBWIaMM M HOpPMamMH TIOBEIEHUS U CIIOCOOCTBYIOT Mpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COITUATHU3AINH 00YJIarOIIUXCS.

JIMYHOCTHBIE pe3yNbTaThl OTPaXKalOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJICTBOBATHCS CHCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMI U PACIIMPEHHUE ONBITA JACSITEILHOCTH HA €€ OCHOBE, B TOM YHCIIe
B YaCTHU:

1) naTpUOTHYECKOr0 BOCIUTAHMA:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJIETUIO, TOHUMAHUSI 3HAYCHHUSI XUMUYECKOW HAYKH B )KH3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BIIAJIETh JIOCTOBEPHOW HHQOpMAIMel O TMepeAoBbIX JOCTIKEHUSAX U OTKPBITUSX MHPOBOM U
OTEYECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U OOIIECTRA;

2) rpa/JaaHCKOr0 BOCIIMTAHUS:

MIPEJICTABJICHHS O COLMATBHBIX HOPMaxX U MPaBUIIAX MEXKIMYHOCTHBIX OTHOIIEHUH B KOJIJICKTUBE,
KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B OOLIECTBEHHO TIOJE3HOM, yueOHOMCCIIeI0BaTeNbCKOMH,
TBOPYECKOHN U JPYTUX BUAAX JNEATEIHHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOH NIEATEIHHOCTH
MpU BBITIOJHEHUH Y4eOHBIX, MO3HABATENbHBIX 3aJ]a4, BBINOJHEHWHM XHUMUYECKUX HKCIEPUMEHTOB,
CO3/IaHUU YYE€OHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHUIO M B3aWMMOIIOMOIIH B TPOIECCE ITOM
y4eOHOW AeSITeTbHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBEACHHWE M IMOCTYNKHU CBOMX TOBapHILEH C
MO3UIIUN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEICTBUN TTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE TPEACTABICHUSI O BEIIECTBE M XUMHYECKOW pPEakKlhd, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIONINE OCHOBY ISl TOHUMAHUS CYLTHOCTH HAy4YHOU
KapTUHBI MHpa, TPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOIBI, B3aHUMOCBSI3SIX
YyeJIoBeKa C MPUPOIHON CPEeZIoi, O PO XMMHUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTENH;

MMO3HABATENBHBIE MOTHBBI, HANpaBICHHBIE Ha TOJIY4YEHHE HOBBIX 3HAHWNW 110 XUMHUH,
HeoOXonuMble ISl  OOBSICHEHHMS HAONIOJAaeMbIX IPOLIECCOB U SIBJICHHM, [103HABATEIbHOM,
WH(OPMAIIMOHHOW M YUTATENhCKON KYIbTYpPBI, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHOU PabOTHI C
y4eOHBIMH TEKCTaMH, CHpPaBOYHOM JIUTEPaTypoil, JOCTYNMHBIMH TEXHHUYECKHMMU CpPEICTBAMU
MH(OPMAIIMOHHBIX TEXHOJOTHH;

WHTEpeC K OOYy4YeHHI0 M TO3HAHUIO, JIO0O3HATENBbHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caMo00pa3oBaHUIO, TPOCKTHOW M WCCIEAOBATEIbCKOW JEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaIMpaBJIEHHOCTH U YPOBHS 00yUYeHUS B JajbHEMIIEM;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHWE IIEHHOCTH YXU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3[I0POBBIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHUE TMOCIIEICTBUNA U HEMPUSTHE BPEIHBIX MPUBBIYEK (YHOTpeOICHUS
AJIKOTOJIsl, HAPKOTUKOB, KYypeHHs), HEOOXOJAMMOCTH COOJIOCHHUS TpaBWi OE30MacHOCTH TPH
oOpalleHuu ¢ XUMUIECKIMHE BEIIECTBAMU B OBITY U pealbHOU KHU3HU;

5) TpyaoBOro BocnuTAHMS:

WHTEpPEC K MPAKTUISCKOMY H3YUEHUIO MPOQECCHii U TpyJa Pa3iIndHOTO POJa, YBAXKECHHUE K TPYILy
U pe3ysibTaTaM TPYJIOBOMU JIEATEIHHOCTH, B TOM YHCIIE Ha OCHOBE MPUMEHEHUS MMPEIMETHBIX 3HAHHUM 10
XUMHH, OCO3HAHHBIM BBHIOODP WHIUBUAYaIbHOW TPAaGKTOPUHM MPOAODKEHUS OOpa3oBaHUS C y4ETOM
JUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTE,
yCHEmHOW MPOPECCHOHANBHON JEATeTbHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTH
aJIanTHPOBaThCA B MpodeccroHallbHO cpeie;

6) 3K0J10rMYEeCKOro BOCIIMTAHMSI:



9KOJIOTHYECKH 11e1ec000pa3Hoe OTHOIICHUE K MPUPO/IEe KaK UCTOYHUKY KHU3HH Ha 3eMiie, OCHOBE
e CyIllecTBOBaHUs, IOHUMAaHUE LIEHHOCTHU 3JI0POBOr0 U 0€30MacHOro obpasa *KHU3HU, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (HM3UUYECKOMY U TCHXHYECKOMY 3/I0pOBbIO, OCO3HAHHE IIEHHOCTHU
coOnrofieHHs MpaBuil 0€30MacHOro MOBEACHUS INMPHU pabdoTe ¢ BEUIECTBAMM, a TaKXKe B CHUTyalUsX,
YIPOXKAKOLIUX 340POBBIO U KU3HU JIIOJCH;

CIOCOOHOCTH NMPHUMEHATh 3HAHMS, IOJyyaeMble NPU HM3YYEHUHM XMMHUH, ISl pelIeHus 3ajaad,
CBA3AHHBIX C OKPYXKaloLEHd MPUPOJHOU CPEIOM, IUIS IOBBIIEHUS YPOBHS DKOJIOTMYECKON KYJBTYPBI,
OCO3HaHMA IJI00AJIBHOIO XapakTepa HKOJOIMUECKUX MpoOJieM M IMyTed UX pelleHUs MOCPEICTBOM
METOZOB XHMMMH, DKOJOTMYECKOIO0 MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B II03HABATEIbHOM,
KOMMYHHMKAaTUBHOW U COLIUAIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranpeAMETHBIX PpE3yJbTAaTOB BBLACISAIOT 3HAauMMble Ui (OPMHUPOBAHUS
MHUPOBO33pEHUS OOIICHAYyYHbIC TOHATHUS (3aKOH, TEOPHs, IPUHIIMII, TUIIOTE3a, (PaKT, cucTema, mporiecc,
9KCHEPUMEHT M JAPYTroe.), KOTOpble HCIOJIb3YIOTCSI B €CTECTBEHHO-HAyUYHBIX YUYEOHBIX INpeaMeTax U
MO3BOJISIIOT HA OCHOBE 3HAHUI U3 3TUX MPEIMETOB (DOPMHUPOBATH MPEJCTABICHUE O IETOCTHON HAYIHOM
KapTUHE MHpa, U YyHHUBepcaJlbHble Yy4eOHble JAEHCTBHsS (IIO3HABaTENIbHbIE, KOMMYHHMKATHUBHBIE,
pEryJIsSTHBHBIE), KOTOpble o00OecreunBaloT (OPMHUPOBAHUE TOTOBHOCTH K  CaMOCTOSTEILHOMY
IUIAHUPOBAHUIO U OCYILECTBICHUIO YU€OHOH 1S TETbHOCTH.

ITo3naBaTe/ibHbIE YHMBepPcaJIbHbIe YUeOHbIe AeliCTBUS

ba3oBble JlornyecKkue 1eHcTBHUA:

YMEHUS HUCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBINUICHHS IPU OCBOCHHHM 3HAHMI: PACKpBIBATh
CMBICJI XUMUYECKUX MOHATUH (BBIIEIATh UX XapaKTepHbIE NMPHU3HAKH, YCTAHABIMBATh B3aHMMOCBS3b C
JPYTMMU TIOHSTUSIMH), WCIIOJIb30BATh TOHATHS A1 OOBACHEHUS OTIEIbHBIX (AKTOB U SBICHHIA,
BBIOMpPATh OCHOBAHMS U KPUTEPUH JJIs KIACCU(UKALMU XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKLUH,
YCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIE CBS3U MEXIYy OOBEKTAMHM H3YYEHHUS, CTPOUTH JIOTHYECKHE
paccyxaeHus (MHIYKTUBHBIE, IelyKTUBHBIE, 10 aHAJOT'UHU), IeJIaTh BHIBOJIBI U 3aKITIOUEHMUS;

YMEHHE MPUMEHSITh B IMpollecce IO3HAHUS TMOHATUS (TMpEeAMETHbIE M MeETallpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENIM, HCHOJb3yeMble B XUMHH, [PeoOpa3oOBbIBATh LIMPOKO
MpPUMEHSIEMblE B XUMHUH MOJIENbHbIE NPEJICTaBICHUS — XUMHUYECKUH 3HaK (CUMBOJ JJIEMEHTA),
XuUMudeckas ¢popMmysa U ypaBHEHHE XUMHUYECKOM peakluu — MpU PEHIeHUH y4eOHO-T03HaBaTEIbHbBIX
3a1a4, C y4€TOM OTHUX MOJEIBHBIX IPEACTABICHUM BBIABISATH M XapaKTEPU30BaTh CYIIECTBEHHBIC
NPU3HAKHA M3y4aeMbIX OOBEKTOB — XMMHUYECKHMX BEIIECTB U XUMHUUYECKHUX PEAKIMH, BBIABIATH OOLIHE
3aKOHOMEPHOCTH, IPUYHHHO-CJIEJICTBEHHBIE CBSI3M M INPOTUBOPEYMs B HU3y4aeMBIX IIpoleccax H
SIBJICHUSIX.

ba3oBble ucciienoBare/ibCKue 1eiCTBUSA:

YMEHHUE HCIOJb30BaTh ITOCTABICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHM, & TAKXKE B
KauecTBE OCHOBBI U1 (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABHWIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

NpUOOpETEHUE OMbITa MO IUIAHUPOBAHMIO, OPraHU3alMM U MPOBEJCHUIO YUYECHHUYECKUX
HKCIEPUMEHTOB, YMEHHE HaOJIIoJaTh 3a XOJOM IIPOIecca, CaMOCTOSTEIBHO MPOTHO3UPOBATH €ro
pe3ynbTar, (OpMyIMpoBaTh OOOOLIEHHWS W BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITa,
WCCIIEIOBAHUS, COCTABIIATH OTUET O MPOACIaHHON padoTe.

PatGora ¢ undpopmanmeii:

yYMEHHUE BBIOMpATh, aHAIU3UPOBATH M HMHTEPIPETUPOBATH MH()OPMAIUIO DPA3TUYHBIX BUIOB U
GbopM TmpelncTaBIeHMs, IOIY4aeMyH0 W3 Pa3HbIX HMCTOYHUKOB (HAy4HO-NOMYJIIpHasl JHUTEparypa
XMMHUYECKOTO COJEpXaHus, CIpaBOYHBbIE TNocoOus, pecypchl MHTepHETa), KPUTHUYECKH OLECHHBATH
MIPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHUE TPUMEHSTHh pa3IMyHble METOABI M 3alpoChl NpU IMOMCKE U OTOOpe MHPOpMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX MAJIS BBINOJHEHHMS YYEOHBIX M IO3HABATENIbHBIX 3a/ad
ONpeNeNIEHHOr0  THMA, TMPHOOpEeTeHHe OombiTa B 00JacTH  MCIONB30BaHMA HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJAJACHHUE KyJIbTYpPOH AKTUBHOTO MCIOJIb30BAaHUS Pa3INYHbIX



MIOUCKOBBIX CHUCTEM, CAMOCTOSITEIbHO BBHIOUPATh ONTUMAJIbHYIO (OpPMY MpEeACTaBICHUS UHPOPMALUU U
WUTIOCTPUPOBATh pellaeMble 3a7aud HECIOKHBIMH CXEMaMH, JuarpamMmamu, ApyruMu Gopmamu
rpaduKu ¥ UX KOMOMHAIMSIMU;

YMEHHE UCMOJIb30BaTh M AaHAJIU3UpOBaThb B Ipolecce Y4yeOHOM M HcCIe0BaTeNbCKON
JESITeIbHOCTH WH(POPMALIMIO O BIMSHUHM NPOMBIIUIEHHOCTH, CEIbCKOIO XO3SHCTBA M TPAHCIOPTA HA
COCTOSIHUE OKPY’KaIOLIEH IPUPOJHON CPEJIBI.

KoMMyHnKkaTHBHBIC YHHBepcalbHble yueOHbIe 1elCTBUA:

YMEHUS 3a/1aBaTh BOIPOCH! (B XOZ€ Auajora W (WiIM) AUCKYCCHH) IO CYLIECTBY 00CYKIaeMOi
TEMBI, (POPMYIIMPOBATH CBOM MPEIOKEHUSI OTHOCUTEIHHO BBIITOJHEHHS MIPEJIOKEHHOH 3a/1a4H;

YMEHMsI NPEACTABIATh IOJYyYEHHBIE PE3yJIbTaThl MTO3HABATEIBHON AEATEIbHOCTH B YCTHBIX U
IIACBMEHHBIX TEKCTaX; JeJaTh INPE3CHTALMIO PEe3yJIbTaTOB BBHIIOJHEHHUS XMMHYECKOTO JKCIIEPUMEHTA
(;1abGopaTopHOro ombITa, JIAOOPATOPHOH pabOTHI O HUCCIEAOBAaHUIO CBOWCTB BELIECTB, Yy4eOHOIO
IIPOEKTA);

YMEHHUS y4eOHOro COTPYJHHYECTBA CO CBEPCTHMKAMU B COBMECTHOM I103HABaTEIbHOH U
HCCIIEIOBATENBbCKOM JEATENIBHOCTH IPU PELICHUH BO3HHUKAIOUIMX MPOOJEM Ha OCHOBE Y4€Ta OOIIMX
UHTEPECOB U COIJAcoBaHMs NO3MLUH (00CyXk/IeHUs, OOMEH MHEHHUSMH, «MO3TOBBIE ILUTYPMbI»,
KOOPJMHALMS COBMECTHBIX JIEUCTBHUH, OIPENCICHUE KPUTEPUEB IO OLICHKE KA4eCTBAa BBIIOJIHECHHOU
paboTHI U APYyTHE).

PeryisiTuBHbIe yHHBepcaJibHbIe Y4eOHbIe AeiicTBUS:

YMEHUE CaMOCTOATENIBHO OIpPENENATh LEIH ACATEIbHOCTH, IIJIaHUPOBATh, OCYILECTBIIATD,
KOHTPOJIMPOBAaTh U MPHU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JAESTEIbHOCTh, BHIOMpATh Hambojee
3¢ deKTUBHBIE CIIOCOOBI PELIeHUs] YUeOHBIX U MO3HABATENbHBIX 3a/1a4, CAMOCTOSTEIBHO COCTABIAThH MU
KOPPEKTUPOBATh MPEUIOKEHHBIN aJrOPUTM JIEUCTBUM MPU BBINOJIHEHUH 33JaHUM C YYETOM IOJTYYEHHUS
HOBBIX 3HaHUM 00 H3ydyaeMbIX OOBEKTaX — BEIIECTBaX M peaKIUsIX, OLEHUBATb COOTBETCTBUE
IIOJIyYEHHOT'O pe3yJibTaTa 3asBJICHHOW IEJIM, YMEHHE HCIIOIb30BATh W AHAJIM3UPOBATH KOHTEKCTHI,
IpeJUIaraéMple B yCJIOBUM 3a/1aHUN.

NPEAMETHBIE PE3VJIbTATHI

B cocraBe mpeaMeTHBIX ~ pe3yJabTaTOB IO  OCBOCHHMIO  0053aTEJHOTO  COJEpIKaHus,
YCTaHOBJICHHOTO JaHHOU (enepaibHON paboueil MporpaMMOid, BBIIETISIOT: OCBOCHHBIE 00YJAOITUMUCS
Hay4HbIe 3HAHUs, YMEHHs U COCOOBI AEUCTBUM, crienuduuecKkue i NpeIMeTHON 00aacTu « XUMHU»,
BUJBl JIEATENBHOCTH IO IMOJIyYEHHIO HOBOTO 3HAHUS, €r0 HWHTEpIpeTalud, NpeoOpa3oBaHUIO U
NPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYallUsX.

K xon1y o0yuenus B 8 kiiacce rnpeiMeTHble pe3yabTaThl Ha 0a30BOM YpOBHE JOJIKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh Y O0yUarOIUXCS YMEHUI:
pacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUI: aTOM, MOJIEKYJIa, XMMUUECKUI JIEMEHT, ITPOCTOE
BEIIECTBO, CJIOKHOE BEILECTBO, CMECh (OJHOPOJHAs U HEOJHOPOJHAs), BAJIEHTHOCTh, OTHOCUTENIbHAsS
aTOMHasi U MOJIEKYJIsIpHAas Macca, KOJUYECTBO BEIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas IO
XMMHYECKOTO 3JIEMEHTAa B COEAMHEHUHM, MOJIIPHBIM 0O0BEM, OKCHA, KHUCIOTa, OCHOBAHME, COJb,
AJIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKHUCJICHUS, XMMHUUYECKash pPeaklus, KIACCU(PUKAILMS PEaKIHii:
pEeaKkIMM COEIMHEHUs, DPEAKLUUU PA3JIOKEHMs, PEeaKIUM 3aMELIeHUs, peakuuu OOMEHa, 9K30- H
SHIOTEPMHUYECKHE pPEaKIUH, TEIUIoBOM 3(ddekT peaxiuu, sapo aToMma, IEKTPOHHBIM CIOW aroma,
aTOMHasi opOUTaNb, paAuyCc aToMa, XMMUYECKas CBs3b, MOJIIPHAs M HEMOJspHas KOBAJIEHTHAs CBS3b,
VOHHAsl CBsA3b, MOH, KATHOH, aHUOH, PAaCTBOP, MaccoBasi J0JIsl BEIIECTBA (IIPOLIEHTHAs KOHLEHTpPALlKs) B
pacTtBope;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMWYECKMX IIOHATHNA M INPUMEHATh JTH IOHATHS IIPU
ONMCAHUU BEUIECTB U UX MPEBPALCHUN;

HCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTaBJIEHUSI (POPMYJI BELLIECTB U YPaBHEHUN XMMHUYECKUX
peaKkuuit;

OTIpENIeNIATh BAJIEHTHOCTh AaTOMOB 3JEMEHTOB B OHHApPHBIX COCIMHEHUSX, CTENEHb OKUCICHUS
JIEMEHTOB B OWMHApHBIX COEJUHEHUSAX, HNPUHAIJIECKHOCTh BEIIECTB K ONpEAEIEHHOMY KIaccy



coeMHEeHUI mo ¢GopMmyiaM, BHJ XMUMUYECKOH CBs3U (KOBAJEHTHAs M HOHHAs) B HEOPraHMYECKHX
COEIIMHEHUSIX;
packpeiBaTh cMbich [lepuoanueckoro 3akona JI. M. MenneneeBa: AE€MOHCTPUPOBATH IOHWMAaHUE
NIEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHMX DJIEMEHTOB OT MX MOJIOKEeHMS B Ilepumonnueckon
CHUCTEME, 3aKOHOB COXPAaHEHHUS MAacChl BEUIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJEKYJISAPHOTO
y4eHus, 3aKoHa ABOrajpo;
OIUCBIBATh U XapaKTepu30BaTh TabunuHyto popMmy Ilepruoauueckoil cucTeMbl XMMUYECKUX 3JIEMEHTOB:
pasnuyath MOHATHS «rJaBHas nojarpynna (A-rpynmna)» u «mnobounas noarpynmna (b-rpynna)», mansie u
O0JbIIME TEPUO/IbI, COOTHOCUTh 0003HaUEHUsI, KOTOpbIe NMetoTcs B Tabnuue «Ilepuoanyeckas cuctema
xumuueckux aneMmeHtoB JI. M. MeHneneeBa» ¢ YUCIOBBIMM XapaKTEpPUCTUKAMU CTPOEHHUS AaTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsij s1pa, OOIlee YMCIIO JIEKTPOHOB U paCHpelesieHHe UX I10
3IEKTPOHHBIM CJIOSIM);
KJIacCU(UIUPOBATh XMMHUUYECKHUE AJIEMEHThI, HEOPraHMYECKHE BEIIECTBA, XMMHUYECKHE peakuuu (1o
YHCITY ¥ COCTAaBY YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEINIOBOMY 3P HEKTY);
XapakTepu30BaTh (OMHUCHIBATH) OOIIME XHUMHYECKHME CBOMCTBAa BELIECTB PA3JIMYHBIX KJIACCOB,
NOJATBEP)KJasi OINHCAHUE TNPUMEPAMHM MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMHYECKHX
peakuuii;
MIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT HMX KAaue€CTBEHHOIO COCTaBa, BO3MOKHOCTH
MIPOTEKAaHNsI XUMHUECKUX MPEBPAIICHUN B Pa3JINYHBIX YCIOBHUSAX;
BBIUHCIIATh OTHOCUTENIBHYIO MOJEKYJIIPHYI0 U MOJSIPHYIO MacChl BEILIECTB, MAacCOBYIO JOJIIO
XMMHYECKOT0 3JIeMEHTa 1Mo (hopMyJie COeIMHEHNs, MaCCOBYIO JOJIO BELIECTBA B PacTBOpPE, MPOBOANUTH
pacyéThl 10 ypaBHEHUIO XUMHUYECKOM peakiuu;
MPUMEHSTh OCHOBHBIE OINEPALMM MBICIUTEIBHON JEATENIbHOCTH — AaHajJu3 U CHUHTE3, CpaBHEHUE,
000011IeHre, CUCTeMAaTH3alNI0, KIaCCU(PHUKAINIO, BBISIBICHHE MPUYHMHHO-CIEICTBEHHBIX CBSI3€H — JUIs
W3Y4YECHHs] CBOMCTB BEIIECTB M XMMHMYECKHX PEAKLUH, €CTCCTBECHHO-HAYYHBIE METOJBI ITO3HAHUSA —
HaOJI0IeHNe, U3MEPEHNE, MOJIETTMPOBAHUE, SKCIIEPUMEHT (peasIbHbI M MBICIICHHBIH );
CJIeZIOBaTh MpaBWJIaM TOJIb30BAHUS XUMHUYECKOH MOCYZ0H M TaOOpaTOPHBIM 00OPYJOBAaHUEM, A TAKKE
npaBWiIaM oOpallleHHs C BEIIeCTBAMH B COOTBETCTBHUM C MHCTPYKUUSIMH TI0 BBIMOJIHEHUIO
71a00paTOPHBIX XMMUYECKUX ONBITOB MO MOJYYEHUIO U COOMPAHUIO Ia3000pa3HbIX BEUIECTB (BOAOPOJA
U KHUCJIOpOJa), IPUIOTOBICHHUIO PAacTBOPOB C OINPENEIEHHON MacCOBOM J0JIEH pacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATh U IMPOBOJUTH XMMHUYECKHE SKCIIEPUMEHTHI IO PACHO3HABAaHUIO PacTBOPOB
11e104el ¥ KMCIIOT C MTOMOIIBIO HHAUKATOPOB (JIaKMYC, heHoNnpTaNeHH, METUIOPAHXK U APYTHE).

K xoH1y 00yueHus B 9 kJiacce rnpeiMeTHbIe pe3ybTaThl Ha 0a30BOM YpOBHE JOJIKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh Y 00YUarOIIUXCS YMEHUI:
pacKpbIBaTh CMBIC] OCHOBHBIX XMMHWYECKUX IOHATHI: XMMHYECKUN JIEMEHT, aTOM, MOJIEKyJa, WOH,
KAaTHOH, aHHOH, IPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTD,
CTETEeHb OKHCJICHHUS, XUMHUECKasi peaklus, XUMHUYECKasi CBs3b, TEIUIOBOW A(PQEKT peaxiyu, MOJb,
MOJISIDHBI  00BEM, PpacTBOp, DSJIEKTPOJUTHI, HEDJIEKTPOJIUTHI, DICKTPOJUTHUECKAs AUCCOLMAINS,
peaknuu HMOHHOTO OOMeHa, KaTajau3aTrop, XMMHUYECKOe paBHOBECHE, OoOpaTHMble M HEOOpaTHMBbIe
peakuuy, OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIE PEAKIMH, OKUCIIHUTENb, BOCCTAHOBUTENb, OKUCIICHHE U
BOCCTAQHOBJICHHE, aJUIOTPONHUsS, aM(OTEepHOCTh, XHMHUYECKas CBs3b (KOBaJeHTHAas, HWOHHas,
MeTaJuIn4ecKast), KpUCTalJIMuecKass pemeéTrka, KOppo3Hs METalIoB, CIUIABbl, CKOPOCTb XUMHUYECKOH
peakuuy, npeaenpHo fomyctumas konuenrpanus 11K BemecTsa;
WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATHMM W NPUMEHATh 3TU TOHATUS IpU
ONHMCAaHUU BEUIECTB U UX NPEBPALLECHUN;
UCMOJIb30BAaTh XMMUYECKYIO CUMBOJIUKY Il COCTaBICHUS (POPMYJI BEIIECTB U yPAaBHEHUNH XUMHUYECKUX
peaKkiuit;
OIIPEACIIATh BAJICHTHOCTh U CTENEHb OKUCICHHUS XMMHUYECKUX DJIEMEHTOB B COCIMHEHUSAX Pa3IMYHOIO
COCTaBa, MPHUHAIJICKHOCTh BELIECTB K OMNpENelIEHHOMY Kiaccy CO€IMHEHUH 1o (opMysaM, BH]
XMMUYECKON CBS3M (KOBaJICHTHAs, HOHHAs, METAJUIMYECKasl) B HEOPraHWYECKUX COEIMHEHHUSX, 3apsil



HOHA 10 XUMHUYECKO (popmyIie, xapakTep cpelsl B BOAHBIX PACTBOPAX HEOPTaHUYECKHX COCTUHEHHM,
TUI KPUCTAJUIMYECKON PEIIETKY KOHKPETHOTO BEIECTBA;

packpsiBaTh cMbici [lepuoanueckoro 3akona [. M. MeHneneeBa u J€eMOHCTPUPOBATh €r0 TOHUMAHHUE:!
OTMCHIBATh U XapaKTepu30BaTh Tabin4Hyto hopmy Ileproamueckoil CHCTEMBI XMMUYECKHUX AJIEMEHTOB:
pasnuyath MOHATHS «TJaBHas noarpynna (A-rpynmna)» u «mnobounas noarpynmna (b-rpynna)», Mansie u
OONbIINE TMEPUONbI, COOTHOCHTH OOO3HAYCHHs, KOTOPbIE HMMEIOTCS B IEPHOAWYECKON Tadmuie, ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHMHUYECKHUX JJIEMEHTOB (COCTaB W 3apsij sjpa,
o0miee 4YHCIO DIEKTPOHOB W pACHpEeNicHHEe HX IO S3JCKTPOHHBIM CJOsIM), OOBSCHATH OOuIHe
3aKOHOMEPHOCTH B U3MEHEHHUU CBOICTB 3JIEMEHTOB U MX COCIUHEHHI B IMpenesax MajbIX MEPHOJOB U
[JIABHBIX TOATPYIII ¢ YY4ETOM CTPOCHUS X ATOMOB;

KJIACCU(PUIMPOBATh XUMUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMHUYECKHE peakiuu (1o
YHCIIy U COCTAaBY YYacCTBYIOIIMX B PEAKIMH BEILIECTB, M0 TEIIOBOMY (P (EKTy, 10 U3MEHEHUIO CTeNeHeN
OKHCJICHUSI XUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME U CHEUPUIECKIe XUMUYECKIUE CBOWCTBA MPOCTHIX M CIOKHBIX
BEILIECTB, TMOATBEpXKAas ONUCAaHWE TMpPUMEpPaMH  MOJEKYJSPHBIX M  HMOHHBIX  ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHMS JIEKTPOJIUTUYECKOW IUCCOLMALMM KHUCIOT, ILEJIOYell U CoJiel, IOJIHbIE U
COKpalIEHHbIE ypaBHEHHUs pEaKIUii HOHHOTO OOMEHa, YpaBHEHHsI peaKlUi, MOITBEPKIAI0NINX
CYILLIECTBOBaHHE F€HETUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3JINUHBIX KJIACCOB;

pPacKpblBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMM IMOCPEICTBOM COCTaBICHUS
AJIEKTPOHHOTO OajaHca 3TUX PEAKINA;

IIPOrHO3MPOBaTh CBOWCTBAa BEUIECTB B 3aBUCUMOCTU OT HX CTPOEHHUS, BO3MOYKHOCTH IPOTEKaHUs
XUMHYECKHUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTENBHYIO MOJEKYISPHYI0 M MOJSIPHYIHO MAacChl BELIECTB, MAacCCOBYIO JOJIO
XUMHUYECKOT0 3JIeMEHTa 1o (opMyJie COeAUHEHUs, MAaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, IPOBOAUTH
pacu€Thl 10 YPABHEHHUIO XUMHUYECKON PEAKIINU;

coOuroaTh MpaBUIia MOJIB30BAHUA XUMHUECKOW MOCYJI0H M Ja00paTOpPHBIM 00OPYJIOBAaHUEM, a TAKKE
npaBuiia OOpaIIeHus C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJIHEHHIO J1a00paTOPHBIX
XMMHUYECKHUX OIBITOB IO MOJYYEHHUIO0 U COOMPAHHIO ra3000pa3HbIX BEUIECTB (aMMHUAKa U YTIEKUCIOrO
raza);

MPOBOANTH PEAKIUU, MOATBEPKAAIONINE KAYECTBEHHBIN COCTaB Pa3MYHBIX BEIIECTB: PaClO3HABATh
OTIBITHBIM TYTEM XJIOpHJI-, OpOMUI-, HOAUA-, KapOoHaT-, GocdaT-, cumukar-, cyibdar-, THIPOKCHI-
WOHBI, KaTHOHBI aMMOHHUS W HWOHBI M3yYEHHBIX METAIJIOB, MPHUCYTCTBYIOIIME B BOJHBIX PacTBOpPAxX
HEOPraHUYECKUX BEIECTB;

IPUMEHATh OCHOBHBIE OINEpPAllMU MBICIUTENIBHON JESATEIbHOCTH — aHaju3 U CHUHTE3, CpaBHEHUE,
0000111eHIe, CUCTEMATH3ALNIO, BISIBICHNE PUYNHHO-CIECTBEHHBIX CBSI3€H — JUIsl U3YUEHHs] CBOWCTB
BEIIECTB W XHUMHUYECKUX PEAKIMil, E€CTeCTBEHHO-HAy4YHbIE METOAbl TIO3HAaHWS — HaOI0aeHHe,
M3MEpeHne, MOICTMPOBAaHNE, SKCIIEPUMEHT (PEaJIbHbIN U MBICIIEHHBIN).



TEMATUYECKOE IINTAHUPOBAHHUE

8 KVIACC

Ne

HaunMmenoBanue pa3ieiioB U TeM

KoanuecTBO 4acos

KonTpoabHsbie

IlpakTnyeckue

DJIeKTPOHHBIE (HH(PPOBHIE)

/| MpOrpaMMbl Bcero paGoTLI paBoTLI o0pa3oBaTe/ibHbIE Pecypchl
Pa3nen 1. IllepBoHaYaIbHbIe XUMUYECKHE TOHATHS
1.1 Zf:lf\e/[f:BosHl;ilnlf:;a; gsglj;;flecmﬁ 5 2 bubmorexa [IOK
ESITETBHOCTH HETOBEKA https://m.edsoo.ru/7t41837¢c
1.2 BemecTBa 1 XUMUYECKHE peaKIIUN 15 1 bubmmorexa [IOK
https://m.edsoo.ru/7t41837¢c
Hroro no pazneny 20
Paznen 2. BaxkHeiiime npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopoa. Ilonsitue 06 6 bubnnorexa [JOK
) OKCHIaX https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonsitue o kuciorax u g | but6mmoreka [JOK
) COJISIX https://m.edsoo.ru/7f41837¢
3 Bona. PactBopsrl. [lonsitue 06 5 1 1 bu6nuoreka [JOK
) OCHOBAHUSX https://m.edsoo.ru/7t41837¢c
24 OCHOBHBIE KJIacchl HEOPraHHYECKHX 1 | | bubnuotexa [JOK
) COCIMHEHUI https://m.edsoo.ru/7f41837¢
Wroro no pazneny 30

Paspnen 3. Ilepnoanueckuii 3axon n [lepuoanyeckas cucrema xumudeckux 31eMmeHToB /. U. MenaesieeBa.

CBHA3b.

OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PC€aKIuU

Ctpoenue atoMmoB. XuUMH4YecKast

[lepuoauueckuii 3aK0H U

31 [Iepuoanueckas cucrema 7 bubmmoreka [IOK
’ XUMHYECKHX d1eMeHTOB J[. H. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue aroma
19 Xumudeckas cBI3b. OKHUCITUTEIBHO- g ) but6mmoreka [{OK

BOCCTAHOBUTCIIBHBIC PCAKITUN

https://m.edsoo.ru/7f41837¢c
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but6mmoreka [JOK

Hroro no pazaeny 15 https://m.edsoo.ru/7f41837¢

bu6nuoreka [JOK
PesepsHoe Bpems 3 https://m.edsoo.ru/7{41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosmuecTBo yacos DJIEKTPOHHbIE
Ne HanmeHnoBaHue pa3ie/ioB U TeM Kontpoasmsie | Tpaktideckue (uudpossbie)
n/n NMporpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoThI pecypebi
Paznea 1. BemecTBo 1 XUMHYECKHE peaKIMU
L1 [ToBTOpEeHMe U yriayOieHne 3HaHUH OCHOBHBIX 5 | bubnuoreka [JOK
’ pas3zenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHVLIe 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuorexa [JOK
: peaxImii https://m.edsoo.ru/7f41a636
13 DNIEKTPONUTHYECKAS JUCCOLIHALIMS. g 1 1 bubnmoreka [[OK
) XUMHUYECKHE PEeaKIIUU B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3pen 2. HemeTa/JILI M X COeAMHEHUSA
71 OO6mrast XapaKTeprUCTUKA XUMHIECKUX 4 | bubmuotexa [JOK
: aneMeHToB VIIA-rpynmsl. ["anorensr https://m.edsoo.ru/7f41a636
OO1as xapakTepUCTUKa XUMHUYECKHIX
2.2 3neﬁemo§ VIAl-jprrIHBI. Cepameé 6 bubmorexa LIOK
S — https://m.edsoo.ru/7f41a636
OOm1ast xapaKTepUCTHKA XUMUYECKUX Eubimorexa [IOK
23 onewertron VA-pym. Asor, Gocop i x 7 | im0 7t lass
24 giﬁzgjf ?%f?;?ﬁig.ngﬁefg; I/;IXerMHHﬁ 8 1 2 bubmorexa OK
1 HX COCTHHEHIS https://m.edsoo.ru/7f41a636
Wroro no pazneny 25
Pa3zpnen 3. MeTasibl 1 UX cOeTMHEHHUS
3.1 OOm1re cBoiicTBa METAJIOB 4 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
32 Baxkueiinine MeTamibl U UX COCAUHEHUS 16 1 2 bubmorexa HOK
https://m.edsoo.ru/7f41a636
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Wroro no pazneny

20

Paznen 4. Xumus u okpy:xamomas cpeaa

bu6mmoreka [JOK
4.1 BemecTBa u Marepuransl B JKU3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
3 bu6mmorexka [JOK
Peseperoc Bpems https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

8 KVIACC
e Ko.sinyecTBo yacos Jara DJIeKTpOHHbIe Hu(poBbIe
/i Tema ypoka Beero KonTtpoubnbie | [IpakTuyeckue W3yHeHust oGpasoBaTejbHbIE
padoThbI padoThI pecypcebl
| [Ipenmer xumuu. Ponp XuMuu B )KU3HU | bubnuoreka [JOK
yejioBeKa. Tela u BelecTsa https://m.edsoo.ru/ff0d210c
but6mmoreka [JOK
2 ITongarue o MeTo1ax MO3HAHUA B XUMHUU 1 https://m.edsoo.ru/f0d227e
[TpakTnueckast padora Ne 1 «IIpaBuna paGoTsl B BuGnuotexa LIOK
3 naboparopuu U IpuEMbI OOpaIeHHsI ¢ 1 https://m.edsoo.ru/f0d23dc
J1a00paTOpHBIM 000PYIOBAaHUEM
4 Yucteie BemecTBa 1 cMecu. CIrocoObl 1 but6mmoreka [IOK
pasjieneHus cmecei https://m.edsoo.ru/ff0d26ca
[TpakTudeckas paborta Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYMCTKH TOBapEHHOMN 1 E:I(SH'I//I/OTG? HOK/ F0d28c8
coH)» tps://m.edsoo.ru C
6 A | bubnuoreka [JOK
TOMBI I MOJICKYJIBI https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE 3JIEMEHTBI. 3HAKH (CUMBOJIbI) 1 bubnuoreka LIOK
XUMUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 [IpocThie U ClOKHbBIE BEIIECTBA 1 https://m.edsoo.ru/f0d2a6¢
bubmuoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 https://m.edsoo.ru/f0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. Eubs OK
10 Xumuyeckasi hopmyiia. BareHTHOCTh aTOMOB 1 ubmaorexa L
https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX JJIEMEHTOB
1 OTHOCuTENbHAs aTOMHAs Macca. 1 bubnuotexa [JOK
OTtHocuTenbHasE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBasi 10715 XUMHYECKOI'0 JICMEHTA B 1 but6mmoreka [JOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d210c

COEVHEHUU https://m.edsoo.ru/ff0d350¢c
but6mmoreka [{IOK
13 KonuuectBo BemectBa. Moabs. MosipHast Macca https://m.edsoo.ru/f0d5230
Ddusnyeckre U XUMHUYECKUE SIBICHMS. bubnunoreka [IOK
14 XuMuyeckasi peakius https://m.edsoo.ru/ff0d37fa
IIpu3HaKky U ycoBUs MPOTEKAHUS XUMUYECKHAX bubmuoreka LIOK
15 peakuuit https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnmnorexa [JOK
16 XUMHYEeCKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus KonuuecTBa, Macchl BELIECTBA 110 bubnmnorexa [JOK
17 YpaBHEHUAM XUMHUYECKHUX pPeaKIni https://m.edsoo.ru/ff0d5708
Knaccudukanmst XuMuaecKkux peakimia
18 (coez[HHq;HHHHpawomeHHs{ 3a£em;mﬂ bubmuorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3{34
oOmMeHa)
M. B. JIOMOHOCOB — YUY€HBII-3HIMKIIONEINCT. bu6mmoreka [IOK
19 O06o01IeHre U crucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d40c4
20 Kontponbhas padora Nel mo teme «BermecTBa u bubnuoreka [JOK
XUMHYECKHE PEAKIINN https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. Coctas Bo3yXxa.
21 KI/IC?‘I}(I)pO,H — DJIEMEHT U IPOCTOE BellzleCTBo. Enbmiorexa IIOK
O30H https://m.edsoo.ru/ff0d448e
22 xncrapors (peasiim oxncson, roper) BuGmioexa LIOK
’ ' https://m.edsoo.ru/ff0d4614
[Tonsitue 06 oKkcUAAX
CrniocoObl MoJy4eHHs KHCI0po/ia B BuGorexa LIOK
23 71a00paTOpUX U MPOMBIIUIEHHOCTH.
TIpHMeHEHHE KACTOPOIA https://m.edsoo.ru/ff0d497a
TemnoBoit 2 heKT XUMHUUECKOM peaKIu,
24 IOHATHEC O T%)E)MOXI/IMI/I‘IGCKOM yll;)aBHeHI/II/I, 9K30- Enbmiorexa IIOK
M SHIOTEPMUUECKIX PEaKIIHAX https://m.edsoo.ru/ff0d4790
’5 TornuBo (HedTh, yroib U MeTaH). 3arpsi3HeHUE bubmuoreka [IOK

BO3/yXa, CIIOCOOBI €r0 MPeJ0TBPALLEHHS

https://m.edsoo.ru/ff0d4c4a
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[TpakTuyeckas padora Ne 3 o Teme

26 «ITonyuenne u cooupanue KUCIOPoaa Bubmiorexa LIOK
Y oip poZa, https://m.edsoo.ru/ff0d4ae2
M3YUYEHUE €r0 CBOMCTBY»
7 Bonopoa — anemMeHT U npocToe BEleCcTBO. but6mmoreka [JOK
Haxoxxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
73 dusnueckne U XMMHUYECKHE CBOMCTBA bubnunoreka [IOK
Bojopoza. [Ipumenenue Bogopoa https://m.edsoo.ru/ff0d4dd0
29 m but6mmoreka [IOK
OHATHC O KHCIIOTAX 1 COILAX https://m.edsoo.ru/ff0d50d2
30 C 6 5 but6mmoreka [JOK
mocoObI OTyYEeHHsI BOJIOPO/Ia B 1abopaTopuu https://m.edsoo.ru/f0d4ddo
31| chionguomms w ofmpans soopone, myiee bumorexa LIOK
Y P AOpoaa, 13y https://m.edsoo.ru/ff0d4{42
€ro CBOMCTB»
. " bubnuoreka [JOK
32 Monsipablit 00BEM razoB. 3akoH ABOraipo https://m.edsoo.ru/f0d542e
33| ot o or0 meeiowty sormacoray semetnsa BuGnorexa L1OK
- y y Bell https://m.edsoo.ru/ff0d55a0
W1 00bEMY
o | pmenet cntuon s o oo B 10K
peakil o https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH T'a30B
35 o . bubnmoreka [JOK
W3NYECKUE U XUMHUUYECKUE CBOMCTBA BOJIbI https://m.edsoo.ru/f0d587a
36 C s I 6 bubmuoreka [JOK
octaB ocHoBaHUH. [loHATHE 00 MHIUKATOpAX https://m.eds0o.ru/f0d59e2
Bona kak pactBoputenb. Hacwimenasie n
37 HCIfaCBII_HepHHLIe gaCTBopH. MaI;iOBa;I JIOJISt }]?:;16@/4/0%1({; HOK/fdeSb4O
BEIIIECTBA B paCTBOPE pS://M.CES00.1U.
[TpaxTrueckas padota Ne 5 o Teme o Bu6mmorexa LIOK
38 «lIpuroroBiieHrE pacTBOPOB C ONPEACIEHHON

MAaCCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/ff0d5eba
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Kontponbhas padora No2 o teme «Kucmopos. bubnuorexa [JOK
39 Bonopon. Bona» https://m.edsoo.ru/ff0d6342
OKcubl: cOCTaB, KiacCU(UKAIINS, bubnunoreka [JOK
40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TosrydyeHne U XuMUYECKUE CBOWCTBA bubnuoreka [IOK
4l KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHMsI: COCTaB, KJIaccuuKaIms, bubnuoreka [JOK
42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
. . but6mmoreka [IOK
43 [TonydyeHne u XuMHYECKUE CBOMCTBA OCHOBAaHUM https://m.edsoo.ru/f0d67ca
Kucnotsr: cocras, kinaccudukanus, but6mmoreka [IOK
44 HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
. bubnnorexa LIOK
45 [TonydyeHne u XuMHUYECKUE CBOMCTBA KUCIIOT https://m.edsoo.ru/fl0dfee2
Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnuotexa [JOK
46 MOJYYEHHUs], XHMHUUECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME but6mmoreka [{OK
«OCHOBHBIE KJIACCHI HEOPTraHUYECKHX https://m.edsoo.ru/00ad9b7c
COETUHEHUI
43 I'eneTnueckas CBA3b MEXIY KJIACCAMU bubmuoreka LIOK
HEOPraHMYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9%9as50
49 O0001eHne 1 cucTeEMaTU3aINs 3HAHUI ﬁﬁgﬁﬁiﬁiiﬁooa d9ch2
Kontponbnas pabora Ne3 no teme "OCHOBHBIE bubnuoreka [JOK
50 o .
KJIACChl HEOPTaHUYECKUX COeTMHEHUN https://m.edsoo.ru/00ad9ela
[TepBBIe TIOMBITKH K U(UKAIA XUMHUYIESCKHX
51 aneeI?\/[eHeTos HOHHTI/IJ:‘,ag ip(b;/nnzg CXOJIHBIX - bubmmorexa OK
https://m.edsoo.ru/00ad9ffa
DIIEMEHTOB
Ilepunomnueckuii 3akoH 1 Ilepunoaudeckas
52 CI/I(E)FCMa XUMUYECKUX 3HeMeI€TOB . N. bubmiorexa LIOK

MeHnneneeBa

https://m.edsoo.ru/00adaS2c¢
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but6mmoreka [JOK

33 Tlepuonet, rpymme!, MOArpy LI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIED. bubnmorexa [JOK
N3oTombl https://m.edsoo.ru/00ada342
CtpoeHue AIEKTPOHHBIX 000JI0YEK aTOMOB
55 aneMeHToB llepuoanueckoii cucremst /1. U. E:I@I'I//I/OTeI;a HOK/ 00ada6h
MeHzeneesa tps://m.edsoo.ru/00adabbe
XapakTepucTuKa XMMHYECKOT 0 3JIEMEHTa 110
56 | ero nonoxeuuto B [lepuoguueckon cucreme /1. E:I6JI'I/J/OTGI§1 HOK/ 00adag24
1. Menzeneesa tps://m.edsoo.ru/00ada
3nauenue [leprnoanueckoro 3akoHa st
bubnuoreka [JOK
57 pa3BuTHs Hayku U npaktuku. [. 1. Mennenees )
~_ yuBHEI, TCNATOT W IPAKIAHHH https://m.edsoo.ru/00ada96e
PesepBHbIii ypok. O6001IeHNE U
58 cuctemarusanus 3HaHui / Becepoccuiickas }]?36;1'1/4/(3?:12(%01'50 0adb33c
npoBepouHas paboTa DS/ :
Kontponbhas padora Ne4 o reme «CtpoeHune
59 aToma. XuMHUecKas cBs3b» / Beepoccuiickas Bubmaorexa ITOK
https://m.edsoo.ru/00adb486
poBepoyHas pabora
60 DIIEKTPOOTPULIATETBHOCTh ATOMOB XUMUYECKHUX bubnuoreka [JOK
HIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmunoreka [JOK
61 Honnast xuMmdeckast CBSI3b https://m.edsoo.ru/00adac34
but6mmoreka [JOK
62 KoBasieHTHas nonsipHas XUMUYECKas CBA3b https://m.edsoo.ru/00adaab8
but6mmoreka [JOK
63 KoBaneHTHast HenoyisipHasi XUMHUUYECKas CBS3b https://m.edsoo.ru/00adaab8
64 C bubmuoreka [JOK
TCTICHD OKHMCIICHHA https://m.edsoo.ru/00adae28
but6mmoreka [IOK
65 OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINU https:/m.eds00.ru/00adb076
66 OKuCIUTEN U BOCCTAHOBUTEIHU bubmuoreka [{OK
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PesepBHbIit ypok. O6001IeHNE U

67 cucTeMaru3anus 3HaHui 1o teme «CtpoeHne 1 Bu6maorexa LIOK
1 P https://m.edsoo.ru/00ad9cb2
aroMa. XMMHUYECKAs CBA3b
PesepBHbIil ypok. O6001ICHNE T bubnuorexa [JOK

68

CUCTeEMaTHU3anus 3HaHUU

https://m.edsoo.ru/ft0d61c6
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9 KJIACC

KoJsmnuecTBO 4acoB

DJIeKTpOHHbIe Hu(ppoBbIE

Ne Tema ypoka Kout 1§ Hata o0pa3oBaTejibHbIE
. Beero poabHble | IIpakTuyeckue | B p
padoThI padoThI pecypcsl
Ilepuonuuecknii 3akoH. [lepnoanueckas

1 cnfTeMI; XUMHYECKUX SHGMEHTOHB . N. 1 bubmorexa HOK
Metiereesa https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB

2 XI/IMI/meCKIP)IX 3JIEMEHTOB NEPBBIX TPEX 1 Bubmiorexa OK

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

3 Knaccudukamnmst 1 HOMEHKIaTypa | bubnuorexa [JOK
HEOPTaHMYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
Bunn XuMHYeCKOU CBSI3U U TUIIEI bu6mmoreka [IOK

4 KPUCTANTHYECKUX PEIIETOK ! https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo teme

5 «IToBTOpeHue u yriuyonaeHue 3HaHHA 1 |
OCHOBHBIX Pa3/eJioB Kypca 8 Kiaccay

6 Knaccuukanus XuMHUuecKux peakiui no | bubnuoreka LIOK
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0

7 Homsmie o roworensunx u reréporommx | Bu6morexa LIOK

https://m.edsoo.ru/00adbe9a
peaKIusIx
[TonsiTHe 0 XUMUYECKOM PAaBHOBECHH.

2 @®akTopbl, BIUAIOIINE HA CKOPOCTh 1 bubmmoreka [JOK
XUMHUYECKON PEAKIINU U TIOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

bu6mmoreka [IOK

9 OKHCIIUTETbHO-BOCCTAHOBUTEBHBIE PEAKIIUU 1 https://m.edsoo.ru/00adcade

10 Teopus 27EKTPOIUTUYECKON JUCCOLIALIUY. 1 bubnuoreka LIOK
CunbHbIe U cradble JIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 NonHbIe ypaBHEHHU peakuui 1 bubmuorexa [LIOK



https://m.edsoo.ru/00adcd68
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https://m.edsoo.ru/00adbcb0
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https://m.edsoo.ru/00add448

XHUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAHUU B

bubmuorexa [JOK

5 o6 .

12 CBETE MpEe/ICTaBICHUI 00 dMEKTPOTUTHUSCKON hitps://m.edsoo.rw/00add5ds
JICCOTIHAITIT
X 9 o

13| mpoxcramnemii 06 dncKrpomTICCKoi BuGorera LIOK

P P https://m.edsoo.ru/00add8b2
JIFCCOIHAITIT
14 i . bu6mmoreka [IOK
OHATHC O THAPOJIM3C COIICH https://m.edsoo.ru/00add9d4
15 0606 . bu6mmoreka [JOK
ODIHCHIE H CHCTEMATHSALHA SHATHH https://m.edso0.ru/00addd 12

16 [TpakTrueckas padota Ne 1. «Pemenne bubmuorexa [JOK
9KCIIEPUMEHTAJIBHBIX 3a7au» https://m.edsoo.ru/00addbfa

17| Onenmponimisecran ancooumas ubmorera LIOK

p A LA https://m.edsoo.ru/00addecO
XUMHUYECKHE peaklii B pacTBOpax»

18 OO01mmas XxapakTeprCcTHKA raJIOTCHOB. bubmmoreka [JOK
XHWMHYECKHE CBOMCTBA HA IPUMEPE XJIopa https://m.edsoo.ru/00addfe2
XnopoBoaopod. ConsiHasi KACIIOTa,

19 XHMII/)IquIi[HS CiOﬁCTBa [IOJIy4YECHHUE bubmorexa LIOK

’ ’ https://m.edsoo.ru/00ade104
MIpUMEHEHHE
20| lonysernte commmon caons, e ubmnorera LIOK
Y > 13y https://m.edsoo.ru/00ade348
CBOWCTB»
B
21| peaaui, conn ot s pearewron xas n BuGmorera LIOK
’ https://m.edsoo.ru/00ade488
M30BITKE

” OO0mas xapakTepucTuka 3J1eMeHTOB VIA- bubmmoreka [JOK
TPyNIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MO,Z[I/I(I)I/.I‘Ka]_[I/II/I cepBL. Bubmiorexa [[OK

23 Haxoxnenue cepbl 1 €€ COeTMHEHUH B

npupoje. XuMHUYECKHE CBOUCTBA CEPbl

https://m.edsoo.ru/00ade64a
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CepoBoniopoi, cTpoeHue, GU3NIeCKue 1

bu6mmoreka [IOK

24 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
75 Oxcunsl cepol. CepHas KucnoTa, Gu3NIeCcKue bu6mmoreka [JOK
Y XUMHUYECKHE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMUYECKHE peaklinu, Jie)Kallue B OCHOBE
2% MIPOMBIIIJICHHOTO CIIOC00a MOTYYEeHUsI CepHOU bubmmoreka LIOK
KHCJIOThI. XUMHYECKOE 3arps3sHEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIIeH Cpeibl COEAUHEHUSIMU CEPBI
7 BrIuucienne MaccoBoOil JOJIM BBIX0J1a bu6mmoreka [JOK
MPOJYyKTa peakuuu https://m.edsoo.ru/00adec8a
OO0mas xapakTeprcTUKa dJIeMEHTOB V A-
28 rpylllIInLI AEOT ;)acnpocrpaHeHHe B IIpHUpOJIe Eubmorexa ITOK
i ’ o ’ https://m.edsoo.ru/00adeea6
(du3HUYeCKre U XUMHUIECKUE CBOKCTBA
79 AMMHaK, ero (GU3NIeCKue U XUMUIECKHE bubmuorexa [JOK
CBOICTBa, OJy4YE€HUE U IPUMEHEHHE https://m.edsoo.ru/00adf004
[IpakTuueckas pabora Ne 3 o reme
30 «IPIOH YEHUE aleMHaKa HU3y4YECHUE €TI0 bubmmorexa TIOK
. > 13y https://m.edsoo.ru/00adf180
CBOWCTB
31 A3oTHas KUCIIOTa, €€ (hU3HIecKue u bu6moreka [JOK
XUMHUYECKHE CBOICTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH aMMOHHS B
3 KayecTBE MUHEPAJIbHBIX YA00pEHUH. bubnuoreka [JOK
XUMUYECKOE 3arpsI3HEHUE OKPYIKAOLIEN https://m.edsoo.ru/00adf518
Cpelbl COCIMHEHHSIMU a30Ta
®Docop. Oxenpn pochopa (V) u pochopnas
33 KI/ICJ‘I?;TI; (1)?131/1?@?1{14? I/IpXI/I(MI/I)‘IefIlI/ICq) P Bubmiorexa LIOK
. https://m.edsoo.ru/00adf68a
CBOWCTBa, TOTy4YCHUE
Hcnonb3oBanue ¢pocdaroB B KauecTBe
34 MHUHEPaTbHBIX y;([l())6p(£Hm?1 3arpsi3HeHue Bubmaorexa IIOK
IpMPOaEON cpem hocharamu https://m.edsoo.ru/00adfc20
35 VYriepon, pacupocTpaHeHue B IIPUPOJIE, bub6nuoreka LIOK

¢buznyeckre 1 XuMHU4YeCcKre CBOMCTBA

https://m.edsoo.ru/00adfd9c
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OKCI/I,Z[BI yriueponaa, ux (1)I/I3I/I‘-ICCKI/IG n
XAMHYECKHE CBOMCTBA. DKOJIOTHYECKUE

bu6mmoreka [IOK

36 po0JIeMbl, CBA3aHHBIE C OKCHIOM YIiepoa https://m.edsoo.ru/00adfebe
av)

N bubmuoreka [JOK

37 VYronbHas KUCIOTa U €€ Cou https:/m.edsoo.ru/00ae006¢
[TpakTuueckas pabota Ne 4 o reme

38 "I_II)OJIy‘IeHI/Ie yrlj)IeKI/Icn(J)\rro ra3a. KauectBennas bubmorexa OK

" https://m.edsoo.ru/00ae027¢
peakiusi Ha KapOOHAT-UOH
[TepBoHavanbHBIC TOHATHS 00 OPTaHUYECKUX bubnuorexa [JOK
39 BEIIIECTBAX KaK O COCIMHEHUAX yIepoia https://m.edsoo.ru/00ae054¢
. bubmuorexa [JOK

40 Kpemunii i ero coeauneHns https://m.edsoo.ru/00ae080a
[TpakTuaeckas padora Ne 5. Pemenue

41 SKI()JHepI/IMeHTaJ'II;)HBIX 3a7a4 10 TEME Bubmiorexa LOK

. https://m.edsoo.ru/00ae0bf2
«Baxnele HeMeTaIbl U UX COCTUHCHUSDY

47 Konrtponsnas padora Ne3 mo teme bu6nuoreka LIOK
«Baxuelne HeMeTaUIbl M UX COEIUHEHUD) https://m.edsoo.ru/00ae0el8
OO011as XxapakTepuCTUKa XUMHUECKUX

43 3JIEMEHTOB — METaJI0B. MeTaninueckas bubmuoreka [JOK
CBS3b U METALTNYECKAs KPUCTATIMYECKAs https://m.edsoo.ru/00ae103e
pemiéTka. PU3HYECKHUE CBOWCTBA METAIIIOB
XHUMUYECKUE CBOKWCTBA METAJUIOB.

44 DNEeKTPOXUMHUYECKUH Psiji HAIPSIKEHU N bubmmorexa TIOK

https://m.edsoo.ru/00ael 156
METAJIOB
OO0mue crocoObl MOTyYeHHS] METaJIOB.

45 CrunaBel. BeruuciaeHus o ypaBHEHUSAM bubmuorexa [JOK
XMUMUYECKHUX PEaKIfii, €CIIU OIHMH U3 https://m.edsoo.ru/00ael 156
pEareHToB COACPKUT MPUMECU

bu6mmoreka [JOK
46 [TonsiTHE O KOPPO3UU METATIOB https:/m.edsoo.ru/00ac1278
47 IllenoynbIe METAILIBI but6mmoreka [IOK
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48 Okcuabl ¥ TUIPOKCUIBI HATPUS U KaIHA bubmorexa TIOK
https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3emMenpHbIE METAIUIBI — KAJIbLUKU U bubnmoreka [JOK
Maraui https://m.edsoo.ru/00ael5¢8
50 Baxneiime coequHEHNS KaJIbIIHs bubmmorexa TIOK
https://m.edsoo.ru/00ael5e8
51 O06001IeHNE U CUCTEMATU3AIIMS 3HAHUI
52 XKeEctkocTh BOABI M CIOCOOBI €€ YCTpaHEeHUs bubamorexa LIOK
https://m.edsoo.ru/00ae1886
53 Hp?iKTquCKaﬂ pabota Ne 6 o Teme bubnmoreka [JOK
"YK€cTtkoCcTh BOJIBI M METOJIBI €€ yCcTpaHeHus" https://m.edsoo.ru/00aelae8
54 N —— but6mmoreka [IOK
https://m.edsoo.ru/00ae1c64
55 AmdoTepHbIe CBOWMCTBA OKCUAA U THUIPOKCUIA bubmorexa LIOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edsi.ru/Oanld%
57 Oxcunpl, TUAPOKCHIB U conu xxene3a (1) u bubmuorexa [JOK
xemnesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHNE U CUCTEMATU3AIIMS 3HAHUI
59| onemepmenmamts sazas no Towe BuGamorexa LIOK
«Baxuelnire MeTayIbl U UX COSIUHEHUS https:/m.edsoo.ru/00ae3de8
BrrurcnieHus o ypaBHEHUSM XHMHUYECKUAX
60 | usbuimke i coreput npvecn. Bumnorexa LIOK
N https://m.edsoo.ru/00ael1750
BrruncineHus MaccoBO# J10JIM BBIXOAA
MIPOJYKTA peakiuu
61 O000111eHIE U CUCTEMAaTH3aIlMs 3HAHUA
62 Kontponbnas padota Ne4 o teme
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«Baxkneinue MeTaibl 1 UX COCIUHEHUS)

63 BemectBa u mareprainsl B IOBCETHEBHOU 1 bu6nuoreka [JOK

KHU3HH YelloBeKa https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpA3HEHUE OKPYIKAIOLIEH 1 bubnuorexa LIOK

cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xumMuM B perieHnn 3K0JI0THYECKUX | bubnuoreka [JOK

pobiem https://m.edsoo.ru/00ae4270
66 PesepBHblIil ypok. O606111eH1/1e u 1 bubnuorexa LIOK

CHCTEMAaTHU3aLMI 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PezepHblil ypok. O0o01ienue u 1 bubnuorexa LIOK

CHCTEMAaTHU3aLMI 3HAHUH https://m.edsoo.ru/00adb33c¢
68 PesepBHblit ypok. O6001eHue u 1 bubnuoreka [JOK

CHCTeMaTHu3alus 3HaHUI

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME
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IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHUS OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

8 KUIIACC
Kon .
I ST— IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTaTh 0CBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOI NMPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yJbTara
1 ITo Teme: «IlepBoHauvanbHbBIE XUMHUYECKUE TTOHITHS)
pacKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKUX TIOHSTHI: aToM, MOJIEKYJIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, CMECh (OJHOPOIHAS
Y HEOJHOPOJIHAsl), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHasl U MOJIEKYJIIpHas macca,
11 KOJMYECTBO BEIIECTBA, MOJb, MOJSpHAas macca, MaccoBas JAOJS XHMHUYECKOTO
' 9JIEMEHTA B COSIMHEHHUH, MOJISIPHBIM 00BEM, XUMHUECKas! Peakuus, KiIaccuuKarus
peaklMii: peakiuu COEIMHEHMs, pPEaKLUu pPa3jIoKEHHUs, PEaKIUH 3aMELICHMS,
peakiuu 0OMeHa, 9K30- U SHAOTEPMHUYECKHE PEaKIMH, TeIUIOBOH 2PQEeKT peakuuu,
pacTBOp, MaccoBasi I0JIsI BelIECTBA (MPOLIEHTHAs! KOHIICHTPAIHs) B pacTBOpe
WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUECKUX MMOHATUNA U IPUMEHATD 3TU
12 MOHATUS IIPU ONUCAHUM BEIIECTB U UX MTPEBPAILICHUI
HCIOJIb30BaTh XUMUYECKYI0 CUMBOJHKY JUIsl COCTaBJIEeHUSI (OpMYJ BEIIECTB U
1.3 YPaBHEHUN XUMHUUYECKUX PEAKIIUI
pacKpbIBaTh CMBIC]I 3aKOHOB COXPAHEHMSI MacChl BEILECTB, MOCTOSIHCTBA COCTAaBa,
1.4 aTOMHO-MOJIEKYJIIPHOTO yU€Hus, 3aKoHa ABOrapo
1.5 OTpeeIATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAUHEHHSIX
KJIacCU(UIUPOBATh XUMUYECKHE peakUuu (110 YUCIY U COCTaBy Yy4acTBYIOLIUX B
1.6 peakxIiy BEIIEeCTB, 10 TeIIoBoMY 3¢ dekry)
1.7 BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILIECTB
1.8 BBIYUCIISITH MACCOBYIO JIOJIIO XMMUYECKOT0 3JIEMEHTA 10 (pOpMYyJie COeTUMHEHUS,
1.9 BBIYUCIISATh MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE
NPUMEHATh €CTECTBEHHOHAYYHBIE METOJbI MO3HAHUS — HAOJIIOJCHHE, U3MEPEHHE,
L10 MOJICJIMPOBAHUE, IKCIIEPUMEHT (PeabHbIN U MBICJICHHBIH )
2 [To Teme: «BaxHenmme npeIcTaBUTENIM HEOPTaHUYECKUX BEILIECTBY
PacCKpbIBAaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHSATUHN: OKCUJI, KUCI0Ta, OCHOBaHHUE,
2.1 COJIb
ONpeEATh NPUHAIIEKHOCTh BEIIECTB K ONPENEIEHHOMY KJIACCY COEAMHEHUI MO
2.2 hopmynam
23 KJIaCCU(UIIMPOBATH HEOPTaHUYECKUE BEIIECTBA
XapaKTEepPU30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHUE CBOMCTBA BEIIECTB Pa3IMUHBIX
2.4 KJIACCOB, TMOATBEPKJas OINHUCAHME NPUMEPAMH MOJIEKYJSIPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITAN
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUE€CTBEHHOT'O COCTAaBa,
2.5 BO3MOKHOCTH MPOTEKAHHS] XUMHUECKHUX MPEBPALICHUI B PA3IMYHbBIX YCIOBUAX
cleloBaTh IpaBWJIaM IIOJIb30BAHUS XMMHYECKOM MOocyJoi M J1ab0paTOpHBIM
2.6 o0opysoBaHHEM, a TaKKe MpaBUiiaM OOpallleHusl ¢ BEUIECTBAMH B COOTBETCTBHH C




UHCTPYKLUSAMH 110 BBIIOJHEHHUIO J1a0OpPaTOPHBIX XHUMHYECKUX OINBITOB IO
MOJIYYCHUIO U COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJAOpOAA U KHUCIOPOJA),
[IPUTOTOBJICHUIO PAacTBOPOB C OIPEACIEHHON MAacCOBOW JIOJIEM PACTBOPEHHOIO
BEIIECTBa, IUIAHUPOBATh U  TMPOBOJUTH XUMHUYECKHE OKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB ILIEIOUYEH U KUCIOT ¢ IOMOIILIO HHIUKATOPOB (JIaKMYC,
(beHondTanenH, METUIOPAHXK U APYTHE)

2.7

IIPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMUUECKOU peakuu

[To Teme: «llepuogmueckuii 3akoH u Ilepuoanueckas cucTeMa XUMHUYECKUX
snementoB JI. WM. MenneneeBa. CrpoeHue aroMoOB. XHUMHUYECKas CBS3b.
OKHCIIUTENBbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUN»

3.1

PACKpBIBATh CMBICII OCHOBHBIX XMMHYECKUX MOHATUH: SJIPO aTOMa, 3JIEKTPOHHBIH
CIIO aTroma, aTOMHas OpOHTaj b, paJuyc aTOMa, XUMHUYECKas CBs3b, MOJApHAS U
HETOJIIpHAsl KOBAJEHTHAsl CBsI3b, 3JIEKTPOOTPHUIATENBHOCTh, MOHHAsl CBSI3b, HOH,
KaTHUOH, aHUOH, CTETNIEHb OKHUCIICHUS
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KJ'IaCCI/I(l)I/IIII/IpOBaTB XUMHNYECKUEC DJICMCHTHBI
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OMMCHIBATh U XapakTepu3oBaTh Tabmuunyio ¢opmy Ileprogmueckoit cucTeMsbl
XMMHUYECKHUX 3JIEMEHTOB: pa3inyaTrh MOHATHUS «IJaBHas moArpymnmna (Arpynmna)» u
«moboyHas noarpymnmna (brpynma)», «manbie» u «00JbIINe) NePUOIbI

3.4

packpsiBaTh cMbich [lepuoanueckoro 3akona .M. Menaeneesa: 1eMOHCTPUPOBATH
MOHUMAaHUE MEePUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX HJIEMEHTOB OT HUX
nonoxxenus B [lepuonnueckon cucreme

3.5

COOTHOCHUTH 0003HAYECHUS, KOTOpbIE UMEIOTCs B Tabnuie «[lepuoanueckas cucrema
xumuueckux sneMmentoB J[.M. MenpaeneeBay ¢ YUCIOBBIMH XapaKTE€PUCTUKAMHU
CTPOCHHUSI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB M 3aps sapa, olIiee YHhcio
AIEKTPOHOB U paclpeieNieHUE UX 10 AIEKTPOHHBIM CIIOSIM)

3.6

OIPCACIIATL CTCIICHDb OKUCJICHUA 3JICMCHTOB B 6I/IHapHLIX COCAMHCHUAX

3.7

ONPCACIIATL BUJ XUMHUYCCKON CBSI3H (KOBaHeHTHaSI n I/IOHHaH) B HCOPraHUYCCKHUX
COCIMHCHUAX

9 KJIACC

Kon
NpoBepseMoro
pe3yJabTara

IIpoBepsiemble npeMeTHBbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BCHIGCTBO U XUMHYCCKasd pCaKus»

1.1

PacKpbIBaTh CMBIC OCHOBHBIX XMMHYECKUX MOHSITHH: PacTBOpP, 3JIEKTPOJUTHI,
HEDJICKTPOJIUTHI, 3JEKTPOJIUTUYECKAsT TUCCOLMALNSA, PEaKIMM HOHHOro OOMeHa,
KaTajau3aTop, XMMHYECKOE paBHOBecHE, OOpaTHMble W HEOOpaTHUMblIE peakluH,
OKHCJIUTEIIbHOBOCCTAHOBUTENBHBIE ~ PEAKLUH, OKHUCIUTENb, BOCCTAaHOBUTEID,
OKHUCJIEHUE U BOCCTAHOBJIEHUE, aJUIOTPONHs, aM(pOTEPHOCTh, XUMHUUYECKAsl CBA3b
(KoBaJIeHTHasi, MOHHAs, METaJUIMYecKas), KpUCTaJuIM4yecKas pelérka, CIUIaBbl,
CKOPOCTb XUMUYECKOW peaKkuu

1.2

HWITIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHH U IMPUMCHSATD 3THU
IIOHATHSA ITPU OITMCAHUHU BEIIECCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPAaBHEHMSI DJICKTPOJIMTUYECKON JUCCOLMALMU KHUCIOT, LICIOYEH U
COJICH, TIOJIHbIE U COKpAIEHHBIC YPAaBHEHUS PEakIfii HOHHOTO 0OMeHa

1.4

PaCKpbIBATh CYIIHOCTH OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKL[I/Iﬁ IoCpeaACTBOM

COCTAaBJICHHUA 3JICKTPOHHOTO OajaHca 3THX peaKuHﬁ

1.5

IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUUECKOU peakuu




ITo Temam: «HemeTtamnsl 1 ux COCIUHCHMUA» U «MeTamisl 1 ux COCIUHCHUA»

2.1

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME U CIEHIU(PUICCKHE XUMUYECKHE CBOMCTBA
MPOCTBIX M  CJIOXHBIX  BEIIECTB, MOATBEPXkAAasl ONHCAHUE MPUMEPAMU
MOJICKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIONIUX XUMUYECKUX PEAKIIUMA
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COCTaBJIATH YpaBHCHUA peaKunﬁ, MOATBCPIKAAIOIINX CyII€CTBOBAaHUC
Te€HETUYECKOM CBSI3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KIIACCOB
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IIPOrHO3UPOBATH CBOICTBa BCHICCTB B 3aBUCHUMOCTH OT HX CTPOCHMHA,
BO3MOXHOCTH ITPOTCKAHUSA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX
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CIIeIOBAaTh TpaBHJIAM IIOJb30BAaHUS XHMHUYECKOW MOCYJOH M J1abopaTOpHBIM
00opyioBaHUEM, a TaKKe MIPaBUIaM OOpAIlEeHHs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIMSAMH 110 BBHIMOJHEHUIO J1Ta0OpaTOPHBIX XWMHUYECKHX OIBITOB 10
MOJIy4YEHHUIO U COOMPAaHMIO ra3000pa3HbIX BEIIECTB (AaMMHUaKa U YIJIEKHCIIOTO ra3a)

2.5

MPOBOJUTh PEAKLHMH, MTOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3IUYHBIX
BEIIECTB: pPACMO3HABaTh OMBITHBIM MYTEM XJIOpUA-, OpoMHI, HOAMI, KapOOHaT,
docdar, cumukar, cynabdar, THUAPOKCHIAMOHBI, KAaTHUOHBI aMMOHUS, HWOHBI
W3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX
BEILECTB

ITo Teme: «XuUMHS U OKpY>KarOIIAs CpeIar

3.1

PacCKpBIBaTh CMBICII OCHOBHBIX XxuMuyeckux noHsatuil: IIJIK Bemecrsa; koppo3us
METaJlIOB
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MPUMEHSTh OCHOBHBIE OIEpallMii MBbICIUTEIbHON JAESITEIbHOCTH — aHajdu3 |
CHHTE3, CpaBHEHHME, O000OIeHHe, CHCTEMaTHU3alllI0, BBIABICHUE MPUUYUHHO-
CJIEICTBEHHBIX CBA3EH — /JIs U3YUYEHUs CBOIMCTB BELIECTB U XMMHUECKUX PEaKIuil;
€CTeCTBEHHOHAYYHblE  METOAbl IO3HaHMA —  HaOJIOJEHUE, H3MEpEeHHE,
MO/JIEIMPOBaHHE, IKCIIEPUMEHT (peabHbII 1 MBICIICHHbIH)




MNPOBEPSAEMBIE DJIEMEHTbBI COAEP)KAHUSA

8 KVIACC

Kox

IIpoBepsieMblii 3JIeMEHT COAEP/KAHUS

1

HepBOHaLIaJIBHBIC XUMHUYCCKUC ITOHATHUSA

1.1

HpeI[MCT XUMHUH. PoJIb XMMHUM B JKM3HU YEJIOBEKA. XHMHS B CHCTEME HayK. Tena u
BemecTBa. uU3nMUEeCKUe CBOMCTBA BEIICCTB. AFpGFaTHOC COCTOsIHHEC BCIICCTB

1.2

HOHHTI/IC O METOdaX IMO3HAHUS B XUMHUMH. qI/ICTLIe BCIICCTBA U CMCCH. CHOC06LI pa3l[€JICHI/IH
cMecel

1.3

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHE 3JIeMEHTHI. CUMBOJIBI XUMHUYECKHUX 3JIEMEHTOB. [IpocThie
U CJIOKHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

1.4

Xumunyeckas popmyia. BaneHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemecTB. OTHOcUTENbHAs aTOMHasg mMacca. OTHOCUTENbHAs MOJIEKYJISIpHas Macca.
MaccoBas 1011 XMMHYECKOTO 2JIEMEHTA B COCIMHEHNN

1.5

KomnuectBo BemecTBa. Moib. Moisipaas macca. B3auMoCBsI3b KOJIMYECTBA, MACCHI M YU CIIA
CTPYKTYPHBIX €IHHHUII BeiecTBa. Pacu€Tsl o hopmynaM XUMHUYECKHX COSTUHEHHMA

1.6

dusnueckue MW XUMUYECKUE SBJICHUSA. XHMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHHMsS MacChl BemlecTB. XHMHUYeCKHe YypaBHeHUs. Kiaccudukammss XuMHUECKUX
peakuuii (coeMHeHUs, Pa3IoKEeHUs, 3aMeILeHHsI, 0OMEHa)

1.7

XVUMHUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJI0H, ¢ MpaBUIamMu pabOThl B
nabopaTopun ¥ TpuéMaMu oOpaimeHuss ¢ JabopaTOpHBIM O0OpYIOBaHHEM, H3YYCHHE W
omucaHue (U3MUECKUX CBOWCTB 0Opa3lOB HEOPTaHWYECKUX BEIIECTB, HAOIIOJCHUE
¢busnyeckux (MIaBJIeHHE BOCKA, TasHUE JIbJa, paCTHpAHUE caxapa B CTYINKe, KUMIEHUE U
KOHJICHCAllUs BOJIbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE MEJHON MPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCJIOTOW) SIBIICHWM, HAOIOJICHWE W ONHCAaHUE TPU3HAKOB
MPOTEKAHUsI XUMUUECKUX PEAKIUH (pa3oKeHHe caxapa, B3aUMOJIEHCTBUE CEPHOU KUCIOTHI
¢ xyopuzoMm Oapusi, paznoxenue ruapokcuna meau(ll) mpu HarpeBanuu, B3auMoaencTBre
xkeneza ¢ pactBopoM conu menu(Il), uydenne crnocoOOB pa3aeneHus: cMecei (C MOMOIIbI0
Maruura, (uUIbTpOBaHUE, BbIMApUBaHUE, AUCTWUIALMSI, XpoMarorpadus), MNpOBEACHUE
OUYMCTKHA TIOBAPEHHOW COJM, HAOIIOJEHUE W OINMMCAHUE PE3yJbTATOB MPOBEJICHUS OIBITA,

WUTIOCTPUPYIOIIETO  3aKOH  COXpPaHEHHMsI  MacChl, CO3/JaHHE MOJele  MOJEeKyI
(IapocTep KHEBBIX )

Baxwueiine MMPEACTAaBUTCIIN HCOPTaHNYCCKHUX BCIICCTB

2.1

Bo3nyx — cmecs rasos. CocraB Bo3myxa. Kucioponm — 37meMEHT M IpoCTOE BEIIECTBO.
Haxoxnenue kucimopoma B Tpupoje, (U3MUECKHEe W XUMHUYECKHE CBOMCTBa (peakiuu
roperust). Oxcuapl. [Ipumenenune kucinopoaa. CrnocoObl MOMy4eHHs] KUCIOpoAa B
nabopaTopud W mpomblnuleHHOCTH. KpyroBopor kucimopoga B mnpuponge. O30H —
AJUIOTPOIHASL MOAN(UKAINS KUCIOPOa

22

TemnoBoil 3¢ddexkT XUMUYECKOH peakiu, TEPMOXHMMHUYECKHE YpPaBHEHHS, OJK30- U
HHAOTECPMUYECKUE peakuuu. TOIIMBO: yrojib M METaH. 3arpsA3HEHHE BO31yXd, YCUIICHHE
MapHUKOBOTO 3P deKTa, pa3pylieHre 030HOBOTO CII0s

2.3

Bonopon — anemenT u npocroe BemectBo. Haxoxxaenue Bogopoaa B mpupoje, huzndeckue u
XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oayueHus. KucioTsl u conu
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Mounsipablit 00bEM razoB. Pacuérel 10 XUMHUYECKUM YPABHEHUSIM

2.5

@®usnueckre CcBOMCTBA BOAbl. Bona kak pactBoputens. PactBopel. HacwlieHHbIE U

HCHACBIIICHHBLIC PaCTBOPHI. PaCTBOpI/IMOCTB BEIIIECTB B BoAe. MaccoBas [0S BeEllleCTBa B




pacTBope. XUMHUYECKUE CBOMCTBA BOAbl. OcHOBaHUA. Poib pacTBOPOB B IPUPOAE U B AKUZHU
yenoBeka. KpyroBopot Bojbl B ipupoe. 3arps3HeHHe MPUPOIHBIX Boja. OXpaHa U OYMCTKA
MIPUPOJIHBIX BOJ

2.6

Knaccudukanus neopranmdeckux coeauHenuid. Oxcuapl. Kraccudukanus OKCHAOB:
coneoOpa3yromue (OCHOBHBIE, KHUCIOTHBIE, aMQOTepHbIe) U  HecoJeoOpa3yrolue.
Homenkiatypa oxcupoB. @u3znueckue M XUMHYECKHE CBOMCTBAa OKCcHAOB. llomydenwue
OKCHJIOB

2.7

OcHoBanusa. Krnaccudukainuss OCHOBaHHMI: MIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanuil. du3nueckne U XUMUYECKHE CBOMCTBA OCHOBaHMil. [lomyuenune
OCHOBaHUU

2.8

Kucnotsl. Knaccudukanus xucnor. Homenkiatypa kucior. OU3HUECKUe U XUMHUUECKUE
cBorcTBa KUCNOT. P akruBHocTH MetaiuioB H.H. bekerosa. [lonyyenue kucinor
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Comun. Homenkmarypa coneit. dusndeckue u XuMHYECKUEe CBOMCTBa coiied. [lomyduenue
cosen

2.10

I'eneTmyeckas CBA3b MCXKAY KilaCCaMU HCOPraHNYCCKUX COGJII/IHGHI/Iﬁ

2.11

XUMHYECKUH DKCIIEPUMEHT: KauyeCTBEHHOE OMNpEeICHUE COJCPKaHWs KHUCIOpoaa B
BO3IyXe, MONy4deHHe, coOWpaHHWe, pACIO3HABAHWE W W3yUYEHHUE CBOWMCTB KHCIOPOJA,
HaONIOZICHUE B3aMMOJICHCTBUS BEIIECTB C KHCIOPOJOM M YCIOBUS BO3HUKHOBEHHUS M
MpeKpamieHus: ropenus (moskapa), 03HaKOMJIEHHE C 00pasllaMu OKCHJIOB M OINHCAaHUE HX
CBOWCTB, MOJTyYeHHe, cCOOUpaHue, pacro3HaBaHUe U U3yYeHHUE CBOWCTB BOIOPO/Ia (TOpEHHE),
B3auMojeiicteue  Bojgopona ¢ okcuaoM  meau(Il)  (Bo3MOXkHO — MCHOJIb30BaHUE
BHJICOMATEPHAIIOB), HAOIIOJICHHE 0OPA3IOB BEIIECTB KOJIMYECTBOM 1 MOJIb, UCCIIEIOBaHUE
OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPHUMOCTHIO, TPUTOTOBJICHUE
PacTBOPOB C OMpeeaEéHHOM MacCOBOM J0JIEH pacTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBHE
BOJIbI C METAJJIaMU (HaTpUEM M KaJlbliieM) (BO3MOXHO HCIIOJIb30BaHUE BUICOMATEPUAIIOB),
OTpeIeJICHUE PACTBOPOB KHCJIOT M INEJIOYEH C TIOMOIIBI0 HHAMKATOPOB, HCCIEIOBAaHUE
00pa3Ii0B HEOPTAHUICCKUX BEIISCTB PA3IMYHBIX KIACCOB, HAOOICHUE N3MEHEHUS OKPACKH
WHIUKATOPOB B pacTBOpax KHUCIOT U IIENOYEH, n3yueHue B3aumoeiicTBus okcuaa meau(1l)
C pacTBOPOM CEPHOM KHCIIOTHI, KUCIOT ¢ METAJJIaMH, PEaKINil HeUTpanu3aluu, MoJydeHne
HEpPaCTBOPUMBIX OCHOBAHUWH, BBITECHEHHWE OJHOTO MeTajula JPYTMM M3 pacTBOpa COJIH,
pelIeHre 3KCIEPUMEHTAIbHBIX 3a7au 1Mo Teme «BaxHelime KiIacchl HEOPraHMYEeCKUX
COETMHEHUIN

ITepuoanueckuii 3akoH u [lepuonnueckas cucreMa XUMU4YECKUX dieMeHToB J1. 1.
MenneneeBa. CTpoeHHe aTOMOB. XUMHUUYECKasi CBsA3b. OKUCIUTETFHO-BOCCTAHOBUTEILHBIE
peakuuu

3.1

[lepBbie MOMBITKY KiIacCUPUKAIMN XUMUYECKUX Ay1eMeHTOB. [IoHsATHE O Tpymmax cXOIHBIX
AJIEMEHTOB (IIEJIOYHBbIE U IIEJIOYHO3EMENbHBIE METAJJIbl, TaJOT€Hbl, WHEPTHBIE Ta3bl).
DneMEeHTHI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI
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Ilepuonnueckuii  3akoH. llepuoamyeckas cucrema xumuueckux odnemenros [J[.M.
MenneneeBa. Koporkonepuoanas u anmuHHonepuogHas Gopmsl Ilepuonnyueckoil cuctemsl
xumuueckux anemeHtoB [[.M. MenneneeBa. Ilepuoasl m rpynmsl. PU3HYECKUN CMBICHT
MOPSAKOBOTO HOMEpA, HOMEPOB MEPUOJIA U TPYIIBI JIEMEHTA

33

Crtpoenne aromoB. CoctaB aToMHBIX sifiep. M3oTonbl. DnexkTponsl. CTpOeHUE IJIEKTPOHHBIX
00os0uek aTomMoB TepBbIX 20 xuMuyeckux 3jeMeHTOB Ilepuoamueckoit cucremsr J1.1.
MenneneeBa. XapaKTEpUCTUKA XHMHUYECKOTO JJIEMEHTAa [0 €ro IMOJOXEHUIO B
[Tepuoanueckoii cucreme /.M. Menaeneena
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33KOHOMepHOCTI/I HU3MCHCHUA paanyca aTOMOB XUMHUYCCKUX DJIEMCHTOB, METATINIMUCCKUX U

HEMETAJUIMYECKUX CBOMCTB IO IPpyIIaM U nepuojam. 3uadeHue [lepuoanaeckoro 3akoHa u
Ilepronnueckol CUCTEMBI XUMHUYECKHUX AJIEMEHTOB Ul pa3BUTUS HayKu U npaktuku. JI.U.




MeHneneeB — YUE€HbIA U TPaKIaHUH

3.5

XuMudeckas CBA3b. KoBanenrHas (HOJISIpHaH )51 HCHOHﬂpHaH) CBA3b.
BHCKTpOOTpI/IHaTeHI)HOCTI) XHMHYECKHUX 3JIeMeHTOB. MloHHas CBI3b

3.6

Crenens okuciieHusA. OKMCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKkunu. HpOIICCCbI OKHCJICHUA U
BoccTaHOBJICeHUS. OKHCINUTEIN U BOCCTAHOBUTEIIH

3.7

XUMHUYECKUH DKCIEPUMEHT: H3y4YeHHE OOpa3loB BEIIECTB METAIUIOB W HEMETAJUIOB,
B3aMMOJICIICTBHE THUIPOKCHIA LIMHKA C pacTBOpaMH KHCIOT M IIeJoued, MpOoBelIeHUE
ONbITOB, WJUIIOCTPUPYIOLIUX MPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pPEaKLIUN
(ropeHue, peakiuu pas3ioKeHUs, COSTUHEHHS)

9 KJIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaAHUS

1

BemectBo u xumuueckas peakuus. [loBropenne

1.1

[lepnonnueckun 3akoH. llepuogmyeckas cucrtema xumudeckux odnemeHtoB JI.I.
MenpneneeBa. CtpoeHne aTtomMoB. 3aKOHOMEPHOCTU B M3MEHEHUHM CBOMCTB XMMHMUYECKUX
3JIEMEHTOB IEPBBIX TPEX MEPUOMAOB, KaIMs, KAIBLHI U UX COCAUHEHUN B COOTBETCTBUH C
II0JIOKEHHUEM JIEMEHTOB B [lepnonnyeckoil cucteMe U CTpOEHUEM UX aTOMOB

1.2

CrpoeHune BemecTBa: BHIbl XMMHYECKOM CBsI3U. THIIBI KPUCTAJNIMYECKMX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKH U BUIA XUMUYECKOU
cBsa3u. Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB (MEXAyHapoIHas U
TpUBHaJIbHAs1). XMMHUYECKUE CBOMCTBA BEUIECTB, OTHOCALIMXCA K Pa3IMYHBIM KJlaccam
HEOPraHUYECKHUX COCIUHEHHUN, TCHETUYECKas CBSI3b HEOPraHMYECKHUX BEILECTB

1.3

Knaccudukanuss XuMHUECKUX PEeaKIMid MO Pa3TUYHBIM MpPU3HAKaM (10 YUCIy U COCTaBy
Y4acTBYIOIIMX B pEaKLUU BEIIECTB, MO TEMIOoBOMY 3((deKTy, Mo M3MEHEHHIO CTeneHei
OKHCJICHUS XMMUYECKHX 3JIEMEHTOB, IO 00PaTUMOCTH, MO YYACTHIO KaTaiu3aropa). JK30- U
SHIOTEPMUYECKHE pEaKIMH, TEepMOXMMHUYECKHEe YypaBHeHMs. [loHdatne o ckopocTn
XUMUYECKOHN pEeaKLUU

1.4

ITonstue 00 O6paTI/IMBIX n HCO6paTI/IMBIX XUMHUYCCKHX PCAKIHAX. IloHssTHE O TOMOTESHHBIX
" IFCTCPOrCHHBIX PCAKIUAX. IlonsTHE 0 XMMHYECKOM PaBHOBCCHHU. q)aKTOPBI, BJIMAOIIKUEC Ha
CKOpPOCTb XHUMHYECKOH pC€aKuu U MOJIOKCHUEC XUMHYCCKOI'O PaBHOBCCHUA

1.5

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, 3JICKTpOHHI:IfI 0ajaHC OKHCIHTEIBHO-
BOCCTaHOBHUTEILHOMN pE€aKuuu. Cocrasnienne ypaBHeHI/Iﬁ OKHUCJIHUTCIIbHO-
BOCCTAHOBHUTCIIbHBIX peaKuHﬁ C UCIIOJIb30BAHUCM MECTOAA 3JICKTPOHHOTO OanaHca

1.6

Teopust 3IEKTPOIUTUYECKON AUCCONMUALMM. DJIEKTPOJIUTHI M HEIJIEKTPOIUTHL. KaTHOHBI,
aHUOHBL. MeXaHH3M JTUCCOIMAIMU BEIIECTB C PA3IMYHBIMU BUAAMU XUMHUYECKOH CBS3U.
Crenenp aucconumanuu. CuiibHble W ciabble AJIEKTPONUTHL. Peakuuu MOHHOrO OOMeEHa.
VYcnoBus TPOTEKaHUs pPEAKIM HMOHHOTO OOMEHa, TMOJHBIE M COKpAIlEHHBIE HOHHBIE
ypaBHeHUs1 peakuuid. CBOMCTBa KHUCIOT, OCHOBAHWW W COJICH B CBETE MPEICTaBICHUN 00
3JEKTPOJUTUYECKON Jnucconuanuu. KayecTBeHHble peakuuu Ha UWOHBL [loHsTHe o
TUIPOJIA3E COJIEH

1.7

XUMUYECKUI DKCIEPUMEHT: O3HAKOMJIEHME C MOJEISMHM KPUCTAUIMUECKHUX PEIIETOK
HEOPraHMYECKHUX BEIECTB — METAJUIOB M HEMETauloB (rpadura u ammasza), CIOXKHBIX
BELIECTB (XJIOpPHUAA HATPHs); UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON peakluu
OT BO3JEHCTBHS Pa3INYHbIX (HAKTOPOB; HCCIEAOBAHHE IEKTPOIPOBOJHOCTH PAacTBOPOB

BEIIECTB, MpOoIecca ITUCCOIUAIMN KUCIIOT, MeIoueil U cosiel (BO3MOXKHO HCIOJIh30BAHUE
BUJICOMATEPHANIOB); MPOBEICHUE OMbBITOB, WILIIOCTPUPYIONINX TMPU3HAKA TPOTEKAHUS
peaknuii noHHOTO OOMeHa (oOpa3oBaHHME OcCalKa, BBIJCICHHE Ta3a, 00pa30BaHUE BOJIbI);




OIBITOB, WIIIOCTPUPYIOIIUX IPUMEPBl  OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX — PEAKIUH
(ropeHue, peakliuy pas3oKeHUs, COEIMHEHNS); pacliO3HaBaHNE HEOPraHUYECKHUX BEIIECTB C
MIOMOIIBIO KAYECTBEHHBIX PEAKIMI Ha HMOHBI; pellieHHE SKCIEPUMEHTAIbHBIX 3a/1a4

Hemeramns! 1 ux COCIMHCHUA

2.1

OOmiasi xapakTepuCTHKa TrajoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTepHBIE
crerneHu okucineHus. CTpoeHue U QpU3MUECKUue CBOMCTBA MPOCTHIX BEIIECTB — raJIOT€HOB.
XUMHUYECKUEe CBOMCTBA Ha MpUMepe XJopa (B3auMOJEHCTBAE C METallIaMH, HEMETaJIaMH,
menoyamu). XiopoBojgopod. ConsiHas KHUCIIOTa, XUMHUYECKHE CBOMCTBa, MOJyuyeHHE,
npuMeHeHne. JIeNcTBre Xjopa M XJIOPOBOJIOpPOJA Ha OpPraHM3M 4esoBeKa. Baxuenmme
XJIOPHU/IbI U UX HAXOXKAECHUE B IPUPOJIE
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OOmast xapakrepuctuka 531eMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U pu3nyeckue CBOWCTBA MPOCTHIX BELIECTB —
KHACJIOpOAa M Cepbl. AJJIOTPONHBIE MOJU(PUKAIMK KHUCIOPOAAa M Cepbl. XUMHUYECKHUE
cBoiicTBa cepbl. CepoBOJOPOA, CTpOeHHE, (PU3HUECKUEe U XUMUYEeCKHe cBOMCTBA. OKCHUIBI
ceppl Kak TMPEACTaBUTEIN KUCIOTHBIX OKcuaoB. CepHast KuCIOTa, (QHU3UYECKUE U
XMMHYECKHE CBOMCTBA (00ILIMEe Kak NpeACTaBUTENS Kilacca KHUCIOT U crenupuuecKue).
XUMHUYECKUE PEaKIInH, JIe)KAI[HEe B OCHOBE NMPOMBIIUIEHHOTO croco0a MOJy4YeHUs: CepHOM
kucnotsl. Ilpumenenne. Conu cepHOM KUCIOTHI, KAUECTBEHHAs! PEAKLMA Ha CyJb(aT-HOH.
HaxoxneHnue cepsl U €€ coequHEHUN B IpUpoAe. XUMHUECKOE 3arpsA3HEHUE OKPYIKAIOIIEH
Cpedbl COEIMHEHUSAMHU cepbl (KHCIOTHBIE 0K, 3arpsA3HEHUE BO3JyXa U BOJOEMOB),
CIOCOOBI €T0 MPEeTOTBPAIICHUS
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OOmast  xapakTepucTuka 3i1eMeHTOB VA-rpymmbl. OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETEHU OKUCICHHUS. A30T, paclpoCTpaHEHHE B MPHUpPOJE, (U3MUECKUE H
XxuMu4eckue cBoiictBa. KpyroBopoT azora B mpupone. AMMHAK, €ro (QuU3MYecKue u
XMMUYECKHE CBOMCTBA, MoiydeHue u npuMeHeHue. Comu aMMOHHSA, X (DU3MYECKHE U
XMMHMYECKHE CBOMICTBA, MpUMEeHEHHEe. KadecTBeHHas peakuus Ha HOHbI aMMOHMs. A30THas
KHCJIOTa, e€ Tody4YeHne, (pu3ndeckne U XMMUYEeCKHe CBOMCTBA (00IIMe KaK MPeCTaBUTEIs
KJ1acca KUCIOT U cnenuduyeckue). Mcnonp3oBaHue HUTPATOB U COJIEH aMMOHMSI B KAUECTBE
MUHEpAIBHBIX yI00peHuil. XUMUYecKoe 3arpsi3HEeHHE OKPYKAIOMIEH Cpebl COeTMHEHUSIMH
a30Ta (KMCIOTHBIE 10XKIH, 3arpsA3HEHUE BO3lyXa, IOYBBI U BOZOEMOB)
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dochop, amnorponHsie Moaudukanuu Gocdopa, GuzNUECKHe U XUMHUYECKHE CBOICTBA.
Oxcun docdopa(V) u dochopnas xucnora, ¢Gu3NYecKue W XUMHUECKHE CBOWCTBA,
nosrydenue. VMcnonb3oBanue pochaToB B KauecTBE MUHEPAIBHBIX YI00pEHHI

2.5

OO6mrast xapakTepucThka 3JeMeHTOB I[VA-rpymnmbel. OcOOCHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIe  CTENCHW  OKHCIEHHUS.  YTJIepoJd,  aUIOTPONMHBIE  MOIU(DUKAINH,
pacnpocTpaHeHHEe B TMpupoae, (GU3NYECKWe M XUMHYECKHE CBOMCTBa. AcopOuus.
KpyroBopot yriepona B mpupone. Okcuapl yriepoaa, ux (U3MUECKHEe W XUMHUYCCKUE
CBOMCTBa, NIEHCTBUE HA KUBBIE OPraHU3MBbI, MOJyYeHHE M NMpPUMEHEHHE. DKOJOTHYECKHE
mpoOJieMbl, cBsi3aHHBIE ¢ OKcuaoM yriepoxa(lV); rumore3a TI00ANTBHOTO MOTETICHUS
KIIUMaTa; TapHUKOBBIN 5(deKkT. YrombHas KucIoTa u €€ conM, UX (GU3NYECKue u
XUMHYECKHE CBOWMCTBA, MOJTyYCHHE W NMpuUMeHeHrne. KadecTBeHHas peakiusi Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAHUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
X03s1iCTBE

2.6

IlepBoHauanbHble MOHATHA OO0 OPraHUYECKHX BELIECTBAX KaK O COEAMHEHMSX yriepona
(MeraH, 3TaH, STHJEH, alleTWJICH, TaHOJ, IJIMLEPUH, YKCYCHas Kuciora). VX cocraB u
XxuMu4eckoe crpoeHue. [loHsTre o OMOJOrMYecKH Ba)KHBIX BEIIECTBaX: JKHMpax, Oelkax,

YIJICBOJAX — W UX POJIM B KM3HM YCJIOBCKA. MaTepI/IaJII)HOG CAUHCTBO OPraHNM4YCCKUX U
HCOPraHU4CCKHUX COC,I[PIHGHHIZ

Kpemuuii, ero Qusnueckue M XUMHUECKHUE CBOWCTBA, IOJlyu€HHE M IPUMEHEHHE.
CoenuHenus kpemHus B mnpupone. OO6mme npezacraBieHuss 006 okcune kpeMHusi(IV) u




2.7

KpeMHHEeBOW  kuciaore. CHIHMKaThl, WX HWCIOJb30BaHWE B  OBITY, MEIHIIMHE,
MPOMBIIUIEHHOCTU. BaKHEMIIME CTPOUTENIbHBIE MATEPHANIbL: KEpPAMHUKA, CTEKJIO, LEMEHT,
0eToH, xene300eToH. [TpobaeMbl 6€301MacHOT0 UCTIOJIB30BAHUS CTPOUTEIBHBIX MAaTEPHAIIOB
B TTIOBCEITHEBHOM JKU3HU

2.8

XUMUYECKUI HKCHEPUMEHT: H3y4deHHE OOpa3l0B HEOPraHWYECKUX BEIECTB, CBOMICTB
COJITHOM KHCJIOTHI, IPOBEJCHIE KaYeCTBEHHBIX PEAKIMI Ha XJIOPUI-HOHBI U HAONIO/IEHUE
MPU3HAKOB UX MPOTEKAHHS; OMBITHI, OTpa)XKaromue (U3NUECKue M XUMHUYECKHE CBOMCTBA
TalOTeHOB M WX COEJUHEHHWH (BO3MOXKHO  HCIOJNB30BAaHHE  BHIEOMATEPHAIIOB);
03HAaKOMJICHHE ¢ 00pa3laMu XJIOpUI0B (TAIOTCHHUIOB); O3HAKOMJICHHE C 00pa3iiaMu cephl U
e coequHEHUSIMH (BO3MOXKHO HCIIOJIb30BAHKME BHIEOMATEPUANIOB); HAOMIIOIEHUE Tpolecca
oOyrauBaHUs caxapa IOJ JIeHCTBUEM KOHIIEHTPUPOBAHHOM CEPHOW KHCIIOTbHI; M3yueHUE
XUMHUYECKHUX CBOMCTB pa30aBIeHHON CEPHON KUCIOTHI, MPOBEACHNE KaueCTBEHHOW peakluu
Ha CyJb(paT-HOH ¥ HaOJFOJICHNE TIPHU3HAKA €€ MPOTEKAHUS, 03HAKOMIICHHE C (PU3NICCKUMU
cBoiicTBamMu  a3zota, (ochopa W UX COEAMHEHUH (BO3MOXKHO  HCIOJIH30BAHUE
BHJICOMATEPUAIIOB), OO0Opa3mamMu a30THBIX U (HOCHOpPHBIX YAOOpEHUH; TMONyUYCHHE,
coOupaHue, paclo3HaBaHWE U HM3yYEHHE CBOWMCTB aMMMaKa; MPOBEACHHE KauyeCTBEHHBIX
peaknmii Ha WOH aMMOHHUS W (ocdar-MOH W H3ydYeHHE TPHU3HAKOB HX MPOTEKAHHS,
B3aMMOJICHCTBHE KOHIICHTPHUPOBAHHOW a30THOM KHUCIOTBI C MeIblo  (BO3MOXKHO
HCIOJIb30BaHNUE BHJECOMATEPHUANIOB); M3YyUYEHUE MOJENEH KpPUCTANIMYECKUX PEIIETOK
anMasa, rpaduta, (QynnepeHa; O3HaAKOMIEHHE C TPOIECCOM aJCOpOIMH PacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIVIEM U YCTPOWCTBOM NIPOTHBOrasa; MOJIy4eHHUE, COOMpaHHUE,
pacmo3HaBaHHEe M H3yUYEHUE CBOMCTB YIJIEKHCIOTO Ta3a; MPOBEJCHHE KaueCTBEHHBIX
peaknmii Ha KapOOHAT- W CWJIMKAT-MOHBl W W3YYCHHWE NPU3HAKOB HUX TPOTEKAHWS;
O3HaKOMJICHUE c IPOAYKIIHEH CUJIMKaTHON MPOMBINIIICHHOCTH; pelieHue
HKCIIEPUMEHTAIBHBIX 33/a4 10 TeMe «BaxHelre HeMeTauTbl U BX COSIUHEHHSD)

Mertamisl 1 uX COCIUHCHUA

3.1

OO1m1ast XxapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX IOJIOKECHUS
B [Iepuoguyeckont cucreme xumudeckux nemeHToB .M. Menneneesa u CTpoeHUsI aTOMOB.
CrpoeHne metaiuioB. Metauinyeckas CBsA3b U METAJNIMYECKAsl KPUCTAJUINYECKasi peleTKa.
DNEKTPOXUMHUUECKUN Psi/i HAIPSDKEHUH METAIITIOB
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du3znueckue U XUMHUYECKHE CBOMCTBAa METAJLIOB. O6IJ_II/IC CITOCOOBI MOJIy4YCHHUA MCTAJIJIOB.
Iloustue o KOppO3ur METAJIJIOB, OCHOBHBLIC CITOCOOBI 3alUTBl UX OT KOPPO3UH. CrtaBel
(CTaJ'H:, YyTYH, ,Z[IOpﬁJHOMPIHPIﬁ, 6p0H3a) " UX NIPpUMCHCHHC B 6LITy 1 TPpOMBIINIJICHHOCTH
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[IleouHble MeTa/UIBL: MOJIOKEHHE B IlepHoguyeckoll cucTeMe XMMHUYECKMX 3JIEMEHTOB
.M. Menneneesa; CTpoeHHME HX aTOMOB; HaxoXIeHHEe B Ipupone. Dusndeckue Hu
XMMHUYECKHUE CBOWCTBA (Ha mpumepe Hatpus U Kanus). OKCUAbI U TUAPOKCUIBl HATPUS U
kayus. [IpuMeHenne menoYHbIX METauIOB U UX COEAMHEHUM

3.4

[[lenouyHO3eMENBHBIE METAIIBI MArHUM U KaJIbIUI: TIOJI0keHue B [lepuoanueckoil cucreme
xuMHueckux 3yemMeHToB .M. MenaeneeBa; CTpoeHUE UX aTOMOB; HAXO0XIEHUE B IPUPOJIE.
dusnyueckue M XUMHUYECKHE CBOMCTBA MarHus M KalblMsa. BakHeHIIne coeauHEHUS
KanbIus (OKCHUI, TUAPOKCU, coJin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YyCTpaHeHUs

3.5

Amomunuii: nonoxenue B llepuonumueckoit cucrteme xumuueckux sieMmentoB ..
MeHneneeBa; CTpOEHUE aToOMa; HaxoXKJIeHHWe B mnpupoae. Dusnyeckne M XUMHYECKUE
CBOIiCTBa amOMUHUA. AM(BOTEpHBIE CBOMCTBA OKCHU/IA M TUAPOKCUAA ATFOMUHUS

3.6

Kenezo: mnonoxenue B Ilepuommueckoit cucreme xumuyeckux anementoB JI.U.

MeneneeBa; CTpoeHHE aToMa; HaxOXKJAeHHe B mpupoae. Du3MuecKkue M XUMUYECKHE
cBoricTBa xene3a. Oxcunpl, ruapokcuasl U conu xkenesa(ll) m xenesa(Ill), mx cocras,
CBOMCTBA U MOJTy4YEHUE

XUMHUYECKUH HKCIEPUMEHT: O3HAKOMJICHME ¢ o00pa3lamMM METalJIOB M CIUIaBOB, HUX




3.7

(GU3NYEeCKUMHU CBOMCTBAMHU; H3y4€HHE pE3YJbTaTOB KOPPO3UHU METAUIOB (BO3MOXHO
WCIIOJIb30BaHUE BUJEOMATEPHAIIOB), OCOOEHHOCTEHW B3aMMOJEHCTBUS OKCHIA KaJbIUs U
HaTpusl C BOJOW (BO3MOXHO HCIOJIb30BaHUE BHJIEOMATEPUANIOB); MCCIEIOBAHUE CBOWCTB
KECTKOM BOJIBI; TpoIecca TOPEHMs jKele3a B KUCIOopoJe (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAJIOB); NMPU3HAKOB IMPOTEKaHMWsS KAaueCTBEHHBIX PEAKLUMH Ha HOHBI (MarHus,
KaJbLusl, allOMUHUS, IMHKa, xene3a(ll) u xeneza(Ill), menu(1l); nabnroneHne U onucanue
NPOIIECCOB OKpAalIMBAaHUS IJJAMEHM HOHAMHU HATpus, Kajdusg M Kajblus (BO3MOKHO
HCIIOJIb30BaHUE BUIEOMATEPUAJIOB); HCCIENOBaHUE aM(OTEPHBIX CBOMCTB THUIPOKCHIA
QIIOMMHMS M THIPOKCHJIA LHMHKA; pEIIEHUE OHKCIEPUMEHTAIbHBIX 3aJad II0 TEMe
«Baxuelnme MeTaIbl U UX COSIUHEHU

XuMHS ¥ OKpYyXKarolas cpena

4.1

HoBeie marepuanbl u TexHOJmoruu. BemiectBa M Marepualibl B IOBCEIHEBHOW JKH3HU
yejgoBeka. XUMHUS W 370pOBbe. be3omacHoe HCHOIb30BaHUE BEIIECTB M XUMHYECKHX
peaxiuii B ObITy. [lepBasi mOMOIIL IPU XUMHYECKUX 0XKOTaX U OTPABICHHSIX
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OCHOBBI IKOJIOTMYECKOM TPAMOTHOCTH. XHMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWIEH Cpeabl
I[MAK. Ponp XMMHM B PpELICHUH SKOJOTHYECKUX MpodneM. I[IpupopHble HCTOUYHUKU
YTJIEBOJIOPOIOB (YTOjb, MPUPOIHBIN Ta3, HEPTH), MPOMYKTH MX MEPEpabOTKU, UX POJb B
OBITY U IPOMBIIIUICHHOCTH
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XUMUYECKUI 3KCIEPUMEHT: U3yueHne o0pa3I0B MaTepHaioB (CTEKJIO, CIJIaBbl METAJLIIOB,
MOJIMMEPHBIE MaTEPUAIIbI)




INPOBEPSAEMBIE HA OI'D 10 XUMHUU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJbHOM TPOIT'PAMMBI OCHOBHOI'O OBIIET'O

OBPA30OBAHUA

Kon
NpoBEPSIEMOro
TpeOOBaHUs

IIpoBepsiemble TpeGOBaHUSI K MPeAMETHBIM pe3y/ibTaTaM 0a30BOr0 YpOBHS
OCBOCHHS OCHOBHOI 00pa30BaTeJbHOI MPOrPaMMBbI OCHOBHOI'0 00111€Tr0
o0pazoBanust Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 II03HABAaEMOCTH SIBJICHUM npupoanl, IIOHHMAaHUEC O0OBEKTHBHOM 3HAYMMOCTHU
OCHOB XHMHYECKOH HAayKH Kak obactu COBPCMCHHOI'O €CTCCTBO3HAHMA,
KOMITIOHCHTA 061_1_[6171 KYJIbTYpbl H HpaKTquCKOﬁ JACATCIIBHOCTH 4YCJIOBECKA B
YCII0BUAX COBPEMCHHOI'O O6H_[€CTBa; IIOHUMAaHHUC MCCTa XUMHH CPCIU OPYIrux
C€CTCCTBECHHEBIX HAYK

1.2

O HAyyHBIX METOJaxX I[I03HAHUS, B TOM YHCIE OHKCIHEPUMEHTAIbHBIX U
TEOPETHUYECKUX METOJaX HWCCIEAOBAaHUS BEIIECTB W M3YYCHHUS XUMHUYECKUX
peaxiuii; yMEHUE HCIOJb30BaTh MOJETH ISl OOBSICHEHUS CTPOCHHSI aTOMOB U
MOJIEKYJI

1.3

0 cdepax mpodecCHOHATBLHOW JESATEIBHOCTH, CBS3aHHBIX C XHMHCH U
COBPCMCHHBIMH TCXHOJIOTUSAMHU, OCHOBAHHBIMHM Ha OOCTHIKCHUAX XUMHUYECKOU
HAYKH, YTO TO3BOJIUT OOYYArOIIMMCSl pacCMaTpPHBAaTh XMMHIO KakK cdepy CBOCiH
Oyaymeit npodeccHoHaNbHOW AEATENBHOCTH M CHeNlaTh OCO3HAaHHBIA BBIOOD
XMMHUHU KaK TPOQUILHOTO TPeJMEeTa PHU Mepexo/ie Ha YPOBEHb CPEAHEr0 OOIIETo
oOpazoBaHus

Brnagenue cucreMoil XMMHMYECKMX 3HAHUM U YMCHHUC TPUMCHATL CHCTCMY
XHUMHUYCCKUX 3HaHPII>'I, KOTOpas BKIIFOYACT:

2.1

BOKHEUIINE XMMHUYECKHUE TOHATHS: XUMMUYECKHH 3JIEMEHT, aToM, MOJIEKYIIa,
BELIECTBO, IIPOCTOE U CJIOKHOE BELIECTBO, OJAHOPOJHAS U HEOAHOPOJHAsl CMECH,
OTHOCHTEJIbHBIE aTOMHAsi U MOJIEKYJIIpHAs MAacchl, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsi Macca, MOJISIPHBIA 00BbEM, OKCHI, KHCIIOTa, OCHOBAHHE, COJIb (CpeaHsis),
XMMUYECKas PEaKlMs, PEaKLUU COEAMHEHMs, PEAKIMU DPA3JIOKEHHs, PEeaKUUu
3aMelIeHus, peaknuu oOMeHa, TemioBol d3¢ddexkr peakumu, 5K30- H
SHJIOTEPMUYECKHE PEAKIIMU, pacTBOpP, MAaccoBasl JOJS XMMHUYECKOrO 3JIEMEHTa B
COEJIMHEHNH, MaccoBasl J0JIsl U MPOLIEHTHAs KOHLIEHTPAlKs BEIIECTBA B pacTBOPE,
A0pO aToMma, JIEKTPOHHBIA CIIOM aroMa, aTOMHas OpOUTalb, PaaAUyC aToOMa,
BaJICHTHOCTb, CTENIEHb OKHCIJIEHUS, XUMUYECKas CBS3b, AJIEKTPOOTPULIATEIHHOCTD,
HOJISIpHAst M HEMOJISIpHAs KOBAJIEHTHAs CBA3b, MOHHAs CBsA3b, MeETaJUIMYECKas
CBA3b, KpHUCTaUIMYecKas pemérka (aToOMHas, HWOHHAs, MeTajuIndyeckKas,
MOJIEKYJISIpHasi), HWOH, KaTHOH, AaHHUOH, OJJIEKTPOJIUT U  HEIJIEKTPOJIHT,
AJIEKTPOJIMTUYECKAs] UCCOLMALUS, PEaKUUU HOHHOIO OOMEHa, OKUCIMTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLMU, OKUCIUTEIb W BOCCTAHOBUTENb, OKHUCJIECHUE
U BOCCTaHOBJICHHE,

3JIEKTPOJIN3, XMMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHMbIE PEAKIIMH,
CKOpPOCTbh XMMHUYECKOU peaklnu, KatasumsaTtop, 111K, koppo3us MeTajuioB, CIUIABBI

22

OCHOBOIIOJIAratoIINe 3aKOHbI XUMHH: 3aKOH COXPAaHEHUS MAacChl, IEPUOINYECKUMA
3akoH [[.. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraapo

23

TCOPHUU XHUMHUH: ATOMHO-MOJICKYJIAPpHAsA TCOpUA, TCOPUA BJ'ICKTpOJ'II/ITI/I‘I€CKOI\/’I
Jucconuanun

Brnanenne ocHOBaMM XMMUYECKON TPaMOTHOCTH, BKITFOUAOIICH:

3.1

YMCHHUC MPAaBHUIBHO HCIIOJIB30BaTh H3YUYCHHBIC BCIICCTBA W MATCPUAJIBLL (B TOM

Yrcie MUHEpaJbHbIE YAOOpPEHHS, METAIUIbl M CIUIaBBl, MPOAYKTHI MEPEPadOTKU
MPUPOJIHBIX UCTOYHUKOB YIJIEBOJOPOIOB (YIS, MPUPOTHOTO ra3a, HeTH) B OBITY,




CCIIBCKOM XOSHI‘;ICTBG, Ha TPOU3BOACTBC U NMOHUMAHUC 3HAYCHUS KHUPOB, 6eJ'IKOB,
YTJIIEBOJOB IJid OpraHui3Ma 4CJIOBEKa, YMCHHUC IIPOTHO3UPOBATH BJIIMAHUC BCUICCTB
U XUMHUYCCKUX MPOHCCCOB Ha OPraHU3M HYCJIOBCKA W OKPYKAKOUIYIO IMPUPOJHYIO
cpeny

YMCHUC UHTCTPUPOBATL XUMHUYCCKUC 3HAHUA CO 3HAHUSAMU OPYTUX y‘le6HBIX

32
MIPEIMETOB
HaJM4KMe OIbITa Pa0dOTHl C PA3IMYHBIMU HMCTOYHUKAMU MH(POPMAIUU TIO XUMHH
33 (Hay4Has U Hay4HO-TIOMYJSpHAs TUTEpaTypa, CIOBAPH, CIIPABOYHUKHU, HHTEPHET-
pecypchi)
yMeHHEe O0OBEKTUBHO OIICHUBATh HH(POPMAIIMIO O BEIIECTBAX, UX MPEBPAILICHUIX U
34 MPAKTUYECKOM MPUMEHEHUU M YMEHHE HCIIOJIb30BaTh €€ NJIs pelleHus y4eOHO-
MO3HABATEINIbHBIX 33724
Brnanenue ocHoBaMM MOHATHIHOTO ammapara ¥ CHMBOJUYECKOTO SI3bIKa XUMHUHU
4 JUISL COCTaBJICHUs (DOpPMYJT HEOPraHMYECKHX BEIIECTB, YPAaBHEHUN XHMHUYECKUX
peakuuii; ocHoBamu xumudyeckoit HomeHkIatypsl (IUPAC u TpuBuanbHoOiN)
YMmeHne oOBSACHATH CBSI3b MOJOXKEHUsS 3neMmeHta B [lepmomuueckoil cucrteme c
YUCJIOBBIMH XapPaKTEPUCTUKAMH CTPOCHHUSI ATOMOB XHUMHUYECKHX DJIEMEHTOB
> (cocTaB u 3apsj sapa, oOlIee YUCIIO IIEKTPOHOB), paclpeAesieHUEM IEKTPOHOB
10 PHEPTETUUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOOB, KATHS U KaTbIUs
[IpeacraBienue o NEPUOJUIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB
(paauyc aToma, 3JEKTPOOTPUIATENBHOCTH), MPOCTHIX U CIIOXHBIX BEIIECTB OT
6 noJIoKeHus1 aneMeHToB B Ilepmonuueckoit cucremMe (B MalblX MEpUOAAX U
[JIaBHBIX MOATPYIIAaXxX) U 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMeHue knaccupuImpoBaTh:
7.1 XUMHYECKUE DJIEMEHTHI
72 HEOPraHWYECKHUE BEIIECTBA
7.3 XUMHUYECKUE PEAKIIUN
8 YMmeHue onpeaensiTh:
8.1 BaJICHTHOCTh M CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB, 3apsi/i HOHA
8.2 BHJI XUMUYECKOW CBSI3M M TUI KPUCTAUIMYECKON CTPYKTYPhI B COCIMHEHUSIX
8.3 XapakTep Cpe/ibl B BOJHBIX paCTBOPaX BEIIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIMTENb U BOCCTAHOBUTENb
9 YMeHne xapakTepru3oBaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA:
9.1 MIPOCTHIX BEIIECTB (Kncnopi))l, 030vH, 301[0111021, Fpa(bEIT, ajmas, KvpeMHI/IfI, asor,
docdop, cepa, xJI0p, HATPUHN, KATHA, MATHUNA, KaJIbIUH, aTIOMUHUI, KEIe30)
CJIOXKHBIX BEIECTB, B TOM YHCJIE€ HUX BOJHBIX pPACTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPO], CEPOBOJOPOJ, OKCHABI M TUAPOKCcHUIbl MeTamnoB [-ITA rpymm,
9.2 amomunust, meau (II), nuuka, xenesa (II u II), okcunsr yrnepoxa (II u IV),
kpemuus (IV), azora u dhochopa (III u V), cepur (IV u VI), ceprucras, cepnas,
aszoTucTas, a3oTHas, pochopHas, yrojipHasi, KDEMHHEBAsI KUCIIOTA U UX COJIH)
MPOTHO3UPOBATh M XapaKTEpPU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HX
9.3 COCTaBa W CTPOEHUs, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HMX CBOWCTB,
BO3MOKHOCTh IPOTEKAHUS XUMHUECKUX MPEBPALIEHUHN B Pa3IUUYHBIX YCIOBUAX
10 YMeHHe COCTaBIsATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUS PEAKIUid, B TOM UHUCIIE:
10.1 peaxiuit HFOHHOTO OOMeHa
10.2 OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUI
103 WIUTIOCTPUPYIOIIMX ~ XUMHUYECKHE CBOMCTBa HM3YYEHHBIX KJIacCOoB  (TpyIii)
HEOPTaHWYECKUX BEIIECTB
10.4 MOJITBEPKIAIOLINX [€HETUYECKYIO B3aUMOCBS3b MEXKIAY HUMU




11

YMeHne BBIYUCIATh (IPOBOIUTH PACUETHhI):

11.1

OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MAaCChbl BEIICCTB, MAaCCOBYIO IOJIO
XUMHUYCCKOI'o 3JICMCHTA B COCAUMHCHUU

11.2

MAacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE,

11.3

KOJIMYCCTBO BCUICCTBA U €T0 MACCy, 00BEM Ta30B

11.4

M0 YPaBHEHUSM XUMHYECKHUX PEaKIMid 1 HAaXOAUTh KOJIHMYECTBO BEIIECTBA, 00BEM
U Maccy peareHTOB WJIH MPOJyKTOB peakluu

12

Bnanenue (3HaHHE OCHOB):

12.1

OCHOBHBIMH ~ METOAAMH HAY4YHOTO TIO3HaHUS (HAONMIOJeHHe, W3MEpEHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE) TIPU U3YyUECHUHU BEIIECTB U XUMUYECKUX SIBJICHUI;
yMeHHe chopMyarpoBaTh MpoOIeMy U IPEUIOKHUTh MTyTH €€ pelIeHHUs

12.2

06e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XUMHUYECKOW TOCYIO0U U
J1a0opaToOpHBIM 000pYI0BaHUEM

123

mpaBujaMu  0e30macHOro OOpamieHusi C  BEIIeCTBAaMH, HCIOJIb3YEMBIMU B
MOBCEIHEBHOM KU3HU, MPABUIIAMU TOBEJCHHS B MENAX COEpEKESHHS 3MOPOBBS U
OKPY’KaOIIeH MPUPOTHON CpeIbl, TOHUMaHNe Bpeaa (OMacHOCTH) BO3ICHCTBHS Ha
JKUBBIE OpPTaHM3MBl OMNPEACNEHHBIX BEIIECTB, CIOCOOOB yMEHBIIECHUS W
MPEIOTBPAIIEHUS UX BPEITHOTO BO3JICHUCTBUS

13

Hamune IMPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA U OCYIICCTBIICHUS CIICAYIOIINX
XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

U3y4yeHWE W ONUCaHWEe (PU3NYECKUX CBOWCTB BEIIECTB; O3HAKOMJICHHE C
(GU3NUECKUMU U XMMUYECKUMU SIBIICHUSIMH; OIBITHI, HJUTIOCTPUPYIOLIUE TPU3HAKH
IPOTEKaHUsl XMMUUYECKUX peaKklui

13.2

HN3YUCHUC CII0c000B pasaACICHUA cMmecein

13.3

MOJIy4YEeHUE KHUCJIOpPOJa M H3YyUYEHHE €ro CBOMCTB; IMOJy4YE€HHE BOAOpOAA U
W3Y4YEHHUE €r0 CBOMCTB; MOJYUYEHHUE YTIEKUCIIOTO ra3a U U3yYeHHE €r0 CBOWCTB;
MOJIy4YeHUE aMMHUaKa U U3yYE€HUE €r0 CBOWCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPENEIEHHON MAacCOBOM JI0JIEM PaCTBOPEHHOTO
BEIIIECTBA

13.5

NPUMEHEHHWE HHIUKATOPOB (JaKkMyca, METHIOpaHka U QeHondTanenHa) s
OTIpeIeNICHUs XapaKTepa CPe/bl B paCTBOPAaX KUCIOT U MIEI0YeH

13.6

WCCIIEJOBAaHUE M OIMCAaHUE CBOWCTB HEOPraHMYECKHX BEUIECTB Pa3INYHBIX
KJIACCOB; U3YUYEHHUE B3aMMOJECUCTBUSA KHCIOT C METAJUIAMH, OKCHIAMU METAJIOB,
pacTBOPUMBIMM UM  HEPACTBOPUMBIMU  OCHOBAaHMAMH, COJISIMU;  ITOIYyYECHHUE
HEpPACTBOPUMBIX OCHOBAHHWM; BBITECHEHHME OJHOIO METAJUla APYTMM U3 PacTBOpa
COJIM; HCCIIeIOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIOB aTFOMUHHMS M IIMHKA

13.7

pEeICHUC OKCIICPUMCHTAJIbHBIX 3aJa4 II0 TCMaM: «OcHOBHBIE KJIaCChbI
HCOPraHN4YCCKUX COCHHHGHHﬁ)); ((3JI€KTpOJII/ITI/I‘-ICCKaSI JUcconuanus»,
«Baxknenme HeMeTallabl M HX COCANHCHUA), «Baxneimue MeTaibl M HX
COCAMHCHU S

13.8

XUMUYECKHE DKCIIEPUMEHTHI, WILTIOCTPUPYIOLIUE MIPU3HAKU MTPOTEKAHUS PEaKIUi
WOHHOTO OOMEHA; KA4YeCTBCHHBIC PEaKIMM Ha MPHCYTCTBYIOIIWE B BOJHBIX
pacTBOpax HOHBI: XJOPHI-, OpOMHUI-, HOAHI-, Cyibdat-, docdar-, kapOboHaT-,

CUJIMKAT-aHUOHBbI, TUAPOKCUA-UOHBI, KATHOHbI AaMMOHHA, MArHusd, KaJlblus,
aTIOMUHMS, Kene3a (2+) u xenesa (3+), meau (2+), UHKA

14

VYMeHue:

14.1

MNPEACTABIATL PE3YJIbTATHI SKCIICPUMCHTA B (bopMe BBIBOJOB, A0Ka3aTCJIbCTB,
Fpa(pI/IKOB u T3.6J'II/II_[ U BBIABJIATD SMIIUPUYICCKHUEC 3aKOHOMCPHOCTHU

YCTaHaBJIMBATL CBA3HW MCKAY pCaIbHO Ha6J'IIOI[a€MI>IMI/I XUMHNYECKUMMU ABJICHUAMU




14.2

U TPOLIECCAMH, IPOUCXOIAIIMMU B MAaKpo- U MUKPOMHUPE, OOBACHATH NPUUYUHBI
MHOTO00pa3usi BEUIECTB




HEPEYEHbB 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 9K3AMEHE I10 XUMHUHU

Kon IIpoBepsieMblii 3JIeMEHT COAEP/KAHUSA
1 [TepBoHayanbHBIE XUMUYECKUE TTOHATHS
1.1 | Yucrele BenecTBa U cMecu. CriocoObl pa3zesieHust cMecein
ATOMBI 1 MOJIEKYJIbl. XUMHUUYECKHE 37IeMEHThI. CUMBOJIbI XUMUYECKHX 3J1eMeHTOB. [IpocThie
12 U CJI0’KHBIC BEIIECTBA.
1.3 | Xumunueckas popMyna. BaJeHTHOCTh aTOMOB XUMUYECKHUX JI€MEHTOB. CTeNeHb OKUCIIEHUS
3aK0oH MOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHasi Macca. OTHOCUTENbHAS
1.4 MOJIEKYJIIpHas Macca. MaccoBas 1011 XMMUYECKOI0 3JIEMEHTA B COEIMHEHUH
KomngectBo BemectBa. Monbs. MomsipHast Macca. MonsipHblii 00bEM ra3oB. B3anmMocBs3b
1.5 KOJIMYECTBA, MaCChl U YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
®u3znueckue M XUMUYECKUE SBJICHUA. XHUMUYECKas peakiuss U €€ NpU3HAKU. 3aKOH
1.6 COXpaHEHHUs MaCChl BEUIECTB. XUMUUYECKHE YPaBHECHUS
Ilepmomnyeckuit 3akoH u Ilepuoguueckas cucremMa XUMHYECKMX dneMeHTtoB M.
2 MenneneeBa. CTpoeHHe aTOMOB
ITepuonnueckuit 3akoH. [lepuoanueckas cucrema xuMuueckux sementoB .M. Menzaeneesa.
2.1 | llepuons! u rpynmsl. U3N4eCKUil CMBIC NOPSAIKOBOIO HOMEpa, HOMEPOB MEPUO/IA U TPYIIIIbI
3JIeMEHTa
Crpoenune atomoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpOeHUE AIEKTPOHHBIX
2.2 | obomoyek aromoB mepBbiXx 20 xumuueckux sneMeHToB Ilepuonmueckoit cuctemsr J[.U.
MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XHMHUYECKHMX DSJIEMEHTOB TMEPBBIX TPEX TMEPHOJIOB,
Kanus, Kanblus (paamyca aToOMOB, JJIEKTPOOTPHUIATENIBHOCTH, METAUIMYECKUX U
2.3 HEMETaJUIMUYECKUX CBOWCTB) U UX COCIUHEHUN B COOTBETCTBUU C TOJIOKEHHUEM DJIEMEHTOB B
[lepuoanueckoiil cuctemMe U CTPOEHUEM UX aTOMOB
3 Crpoenue BemiecTBa
Xumuueckas CBSI3b. KoBanentnas (monstpHas u HEMOJISIpHast) CBSI3b.
3.1 DIEKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIEMEHTOB. loHHas cBA3b. MeTaimnyeckas CBs3b
Tunsl KPUCTAIUTMYECKUX PEHIETOK (aTOMHAs, HOHHAsS, METAJUTMYECKas ), 3aBUCUMOCTb CBOMCTB
3.2 BEILECTBA OT TUIA KPUCTANINYECKON PEIIETKU U BUAA XUMUYECKOU CBS3U
Baxuelime npencTaBUTeNd HEOPraHMYECKUX BelecTB. Hemeramnsl U MX COECIUHEHMUS.
4 MeTtamibsl 1 UX COeAUHEHUS
Knaccudukanus u HOMEHKJIaTypa HEOPraHUYECKHUX COEIMHEHMII: OKCHJIOB
(coneoOpasyromnire: OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HEeCOJIe0Opa3yIoNIre; OCHOBAaHUI
4.1 (mémoun 1 HEpaCTBOPUMBIE OCHOBAHUS ); KUCJIOT (KUCIOPOACOIEPKAIINE U OECKUCIOPOIHBIE,
OJIHOOCHOBHBIC U MHOT'OOCHOBHEIE); COJICH (CPETHUX U KUCIIBIX)
49 ®u3nuecKkue U XMMUYECKHE CBOWCTBA MPOCTBIX BELIECTB-HEMETAUIOB: BOJAOPOAA, XJOpa,
KUCIIOpO/Ia, cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUs
®dusnyuecKkre 1 XUMUYECKHE CBOMCTBA IPOCTHIX BELIECTB-METAUIOB: JUTHS, HATPHs, Kalusi,
4.3 MarHus ¥ KaJblUs, aJTIOMUHMS, JKeJie3a. DIEKTPOXUMUYECKUN Pl HAPSHKEHUM METAJIIIOB
®uznyeckue MU XMMHYECKHME  CBOMCTBA  BOJOPOJHBIX  COCIMHEHH  HEMETaJUIOB:
4.4 XJIOPOBOJIOPOJIA, CEPOBOAOPO/IA, AMMHAKA
dusnueckre 1 XMMUUYECKHE CBOMCTBA OKkCcU0B HemeTaiuioB: cepsl (IV, VI), azora(ll, IV, V),
4.5 docdopa(lll, V), yrnepoma(ll, IV), kpemuaus(I1V). [lomydeHne okCua0B HEMETAILIIOB
4.6 | Xumnueckue cBoiicTBa okcuaos: MetamioB [A—IIIA rpynn, nunka, meau(Il) u sxeneza(1l, III).




[TonyueHne okCHI0B METAIIIIOB

XUMUYECKHE CBOWCTBA OCHOBAHUH M aM(POTEPHBIX THAPOKCUIOB (Ha IpUMepe THIPOKCHIOB

47 IIOMUHUS, XKele3a, nuHkKa). [Tomyuenne ocHoBaHui 1 aM()OTEPHBIX THIPOKCHIOB
OO0me XMMHUYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOAOPOAHOM, CEpOBOJOPOIHOM, CEPHUCTOH,
4.8 | cepHoii, a30THOU, (ochopHOM, KpeMHHEBOH, yroibHOH. OcoOble XMMHUYECKHE CBOWCTBA
KOHLIEHTPUPOBAHHOM CEpHOM U a30THOU KUCIOT. IloirydeHure Kuciaor
4.9 | OOumme xumMu4eckue cBoicTBa cpegHux coseil. [lomyuenue coneit
410 [Tonmyuenue, cobupanue, pacrio3HaBaHUE BOJOPO/Ia, KUCIOPO/Ia, aMMHUaKa, yIriIeKHCIOoro ra3a
B J1a0opaTopuu
[Nomyuenne amMMmmuaka, CEpHON M a30THOW KHUCIOT B MPOMBINUIEHHOCTH. O0IIMe crnocoOs
41 MOJIyYEHUS METAIIJIOB
4.12 | T'enetnueckas CBA3b MEXKIY KJlacCaMU HEOPTaHUYECKUX COETUHEHUN
5 XHWMHYECKUE PEAKIINH
Knaccugpukanus XMMUYECKHX peakUuil 10 pa3Iu4HbIM IPU3HAKaM: [0 YUCIY U COCTaBYy
5.1 | yyacTBYIOIIMX B pPEaKLMU BEIIECTB, MO TEIUIOBOMY 3((deKTy, Mo HU3MEHEHHIO CTEeMeHEH
OKHCJICHUSI XUMHUYECKUX 3JIEMEHTOB
TertoBolt  3PdeKkT XUMHUECKOM peakluH, TEPMOXUMHUYECKHE YpaBHEHHA. OJK30- U
32 SHAOTEPMHUUYECKHE PEAKIMH. TEepPMOXUMHUYECKNE YPABHEHUS
OKHCINTENbHOBOCCTAHOBUTENbHBIE peakuuu. OKHCIUTeNn U BoccTaHoBUTeNnu. IIporeccsl
53 | OKHMCICHHS U BOCCTAHOBJICHHUS. DJIEKTPOHHBIN OallaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHON
peaxuu
Teopus osnexTponuTHUecKOW — auccouuanuu. KaTuoHBI, aHMOHBL.  DIEKTPOJIUTH U
>4 HE3JIeKTPoIuThl. CHIIbHBIE U ci1a0ble 3JeKTPoauThl. CTeNeHb AUCCOUauu
Peakuuu nonHoro oOMeHa. YcioBUsS NMPOTEKaHUs PEAKIM MOHHOrO OOMEHa, IMOJIHbIE U
33 COKpAILEHHBIE HOHHBIE YPABHEHUS pEaKLUi
6 XuUMHA U OKpYyXKarolas cpena
BemectBa u marepuanbl B IOBCEIHEBHOHM JKHM3HM uelloBeKa. be3omacHoe ucnonb3oBaHHE
6.1 | BEIleCTB U XMMUYECKUX peakuuil B Jjaboparopuu u ObiTy. [lepBas momolus Npu XUMHUYECKUX
0’KOrax U OTPaBIEHUIX
XUMHUECKOE 3arpsi3HEHHE OKPY)KAIOLIEH cpeabl (KUCIOTHBIE NOXAM, 3arps3HEHUE IOYBHI,
BO3AyXa M BOJOEMOB), cmocoObl ero mnpexoTBpamieHus [lpenenbHas gomycTumas
6.2 koHueHtpauus BeuiectB (IIJK). Ponp xuMum B pelIeHMH 3KOJOIMYECKHX IPOoOJIeM.
Ycunenne napHUKOBOTro 3P QexTa, pa3pyuieHne 030HOBOTO CIIO0s
[Ipumenenue cepsl, azora, ¢ocdopa, yriepoga, KpeMHHs U HUX COCIUHEHUH B OBITY,
MEIMIMHE, MTPOMBIIIIEHHOCTH U CEIbCKOM XO03sicTBe. [IpuMeHeHne MeTalioB M CIUIaBOB
6.3 (cramp, 4yryH, AIOpaNTIOMUHUI, OpoH3a) B OBITY M NPOMBIIIICHHOCTH HX COEAMHEHUI.
[ToHsATHE O KOPPO3UK METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3UHU
6.4 [IpupoHbIe UCTOYHHUKH YTIIEBOAOPOAOB (Yroib, MPUPOIHBIN ra3, HEPTH), MPOIYKTHI UX
) nepepadoTku (OEH3UH), X POJIb B OBITY U MMPOMBIIIIICHHOCTH
[lepBoHavaIbHBIE TOHATHS 00 OPraHMUYECKHUX BELIECTBAX KaK O COEIUHEHHSIX yriaeposa (MeTaH,
6.5 | oTaH, TWIEH, alleTUJICH, YTaHOJ, TIUIEPUH, YKCyCcHas KucioTta). [lonstue o 6uomornyecku
Ba)KHBIX BEILIECTBAX: )KHUpax, OeJIKax, yIIeBoJaxX — U UX POJIH B XKH3HH YeJIOBeKa
7 Pacuérsr:
7.1 | mo ¢popmynaM XUMHYECKUX COETUHEHHUH
7.2 | Mmacchl (MaccoBOM) 10JIM paCTBOPEHHOTO BELIECTBA B paCTBOPE
7.3 | 10 XUMHUYECKUM YpaBHEHUSAM




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYHEHUKA
YuebHuku:

lNa6puensa O. C., Octpoymos U. I'., Cnaakos C. A.8 knacc. M.: IIpocBemenue
I'abpuensn O. C., OctpoymoB U. I'., Cnagkxos C. A.9 knacc. M.: IIpocBerienue

METOANYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISL

Enunoe coneprkanue obmero oopasoBanus https://edsoo.ru/mr-himiya/

Xumust. 8-9 kiaccel. ba3oBelit ypoBeHb. MeTouueckue pekoMeHaanuu k yaeonukam ['adpuensaa O.C.,
OctpoymoBa N.I'., CmankoBa C.A.. I'abpuensu O.C. u np.

Xummst. 8-9 kimaccel. ba3oBelii ypoBenb. Meronndeckoe nocodue k yueonukam O. C. 'abpuensna, U. T
OctpoymoBa, C. A. Cnagkosa. ['abpuensu O. C., Cnaakos C. A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bubnnorexa Munpocsemienus https://lesson.edu.ru/catalog

POIII https://resh.edu.ru/
bu6mmoreka LIOK https://lib.myschool.edu.ru/market?filters



https://edsoo.ru/mr-himiya/
https://lib.myschool.edu.ru/market?filters
https://lesson.edu.ru/catalog
https://resh.edu.ru/
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