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HOACHUTEJIBHAS 3AITUCKA

[IporpaMMa 1Mo XMMHHM Ha yYpOBHE OCHOBHOTO OOIIero oOpa3oBaHMs COCTaBJeHa Ha OCHOBE TpeOOBaHUM K
pe3ylnbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTEeNbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUf,
npeactaBieHHbIx B ®I'OC 00O, a Takke Ha OCHOBe (eaepanbHO pabodeil mporpamMMmbl BOCTIMTaHHUS U C
y46éTOM KOHIENIMN TMPEToAaBaHusl ydeOHOro mpeamera «XHUMHS» B 00pa30BATENbHBIX OpraHU3AIUIX
Poccuiickoit @eneparuu.

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMWS»

[IporpamMma mo xumuu Ja€T NpeACTaBICHUE O LENAX, OOIIeH CcTpaTeruu OOy4YeHHs, BOCIUTAHUS U
pa3BUTHUS OOydYaIOIMUXCSI CPEACTBAMH YYEeOHOrO TMpEeIMeTa, YCTaHABIMBACT O0OS3aTENbHOE MPEIMETHOE
coJiepKaHue, IpelyCMaTpUBaeT pacipesiesieHne ero mo Kiaaccam U CTPYKTYPUPOBAaHHME IO pa3fenaM M TeMam
porpaMMbl MO XUMHUH, ONpPEIEIseT KOJWYECTBEHHbIE M KAaYECTBEHHBIE XaPaKTEPUCTUKU COJIEpP KAHMUS,
PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCT U3YyYEHUS XUMHHM C Y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3CH, JIOTUKU Yy4eOHOTro MpoIiiecca, BO3PACTHBIX OCOOEHHOCTEH OOYYaroIIMXCs, OMPEACsieT BO3MOKHOCTH
npeaMeTa JUisl peau3aluy TpeOOBaHUI K pe3ysbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTebHON MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O O0IIEro oOpa3oBaHus, a Takke TpeOOBaHMN K pe3yibTaTaM OOy4YeHHS XUMHHM Ha YPOBHE
1eneil M3ydyeHus MmpeiMeTra M OCHOBHBIX BUJOB y4eOHO-TIO3HABATENBHOM AESITENbHOCTH OOy4aromierocs o
OCBOEHUIO yUE€OHOIO COJIEPIKAHHUS.

3HaHWE XUMHUHU CIYXXUT OCHOBOM i (QopMHpOBaHUS MHUPOBO33PEHHUS OOYYaroOIIErocs, ero
MPEJICTABICHHA O MAaTEepPHATBLHOM CIWHCTBE MHpPA, BAXKHYIO pOJIb UrpaloT (QopMHUpyeMble XUMHCH
MIPEJICTABJICHHS] O B3aUMOIIPEBPALLIEHUSX DHEPTUU U 00 SBOJIOIUHU BEIIECTB B MPUPOJIE, O MYTSIX PEIICHUS
JIO0ANBHBIX TPOOJIEM YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA — CBHIPHEBOM, SHEPreTUUECKOW, MHUIIEBONH U
9KOJIOTMUECKOM 0e30MacHOCTH, MpobiIeM 3paBOOXPaHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peaan3alii BO3MOKHOCTEHN AJi1 caMOpa3BUTHs M (POPMUPOBAHUS KYIbTYPBI TUYHOCTH, €€
o0miel u QyHKIIMOHAILHOW TPAMOTHOCTH;

BHOCHUT BKJIaJ B (pOPMHpPOBAHHE MBILIUICHUS U TBOPUYECKUX CIOCOOHOCTEH O0y4aronuxcs, HaBBIKOB HUX
CaMOCTOATENIbHOW  Y4EOHOW  JI€ATENIbHOCTH, OKCIEPUMEHTAIBHBIX W  HMCCIEIOBATEIbCKUX  YMEHUH,
HEO0OXOIUMBIX KaK B MOBCEIHEBHOM JKU3HH, TaK U B IPO(GECCHOHATIBHON JesITeNbHOCTH;

3HAKOMHT CO CHEIU(PUKONH HAYYIHOTO MBIIUICHUS, 3aKIaJbIBACT OCHOBBI IEJIOCTHOTO B3TJsSAa Ha
€IMHCTBO TPUPOJBI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TalioM B ()OPMHPOBAHUU €CTECTBEHHO-HAYUHOM
IrPaMOTHOCTH O0yYaroIuxcs;

croco6cTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS! K €CTeCTBEHHO-HAYYHBIM 3HAHUSAM, K TIPUPO/IE,
K Y€JIOBEKY, BHOCUT CBOM BKJIaJ] B DKOJIOTHYECKOE 00pa3oBaHNE 00YyJarOIIXCS.

JlanHble HampaBlieHHWs B OOYYeHMHM XHUMHUU OO0ECHeuMBaIOTCS CHEIUUKON coaepkaHus Y4eOHOro
MpeaAMeTa, KOTOPBIA SIBISETCS TEJAaroruvyeckyd aJanTHPOBAHHBIM OTpaXEHHWEM O0a30BOM HAayKHM XUMHUU Ha
OnpeeIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOT'O OOIIET0 0Opa30BaHUsI OPUEHTHUPOBAH HA OCBOEHHE O0YJarOITUMUCS
CUCTEMBbI TEpPBOHAYAIBHBIX MOHATHI XUMHH, OCHOB HEOPraHWYECKOM XWMHHM W HEKOTOPBIX OTAEIbHBIX
3HAYUMBIX MTOHSATHUI OPraHUYECKOU XUMUHU.

CtpykTypa colep:kaHus MpOrpaMMbl IO XUMUU C(OPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOAXO0/Aa K e
n3ydeHuto. ComepxaHue CKIAIbIBAETCS U3 CUCTEMbI MMOHITHI O XUMUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI
MOHATHM O XxuMudeckoi peakuuu. OO0e OSTU CHUCTEMBI CTPYKTYPHO OPTraHHW30BaHbl MO TMPUHIUIY
MOCJIeIOBATEILHOTO PA3BUTHS 3HAHWN Ha OCHOBE TEOPETHUYECKUX MPEICTABICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOT'O YUE€HHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. . MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;
— YUY€HHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— IIPEJICTABIICHUI 00 DJIEKTPOTMTHIECKOM TUCCOIMAIIAN BEIIECTB B paCTBOpax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKHU MOJYYEHHBIX M OCMBICICHHBIX
(hakTOB, Pa3BUBAIOTCS IMOCJEIOBATEILHO OT OJHOTO YPOBHSI K JIPYrOMY, BBITIOJNHSS (YHKIIUA OOBSICHCHUS H
MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U MOJTYUYEHUS U3y4aeMbIX
BEIIECTB.

HEJN U3YUYEHUS YYEBHOI'O NIPEJIMETA «XUMMWS»

[Ipu u3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs BaKHOE 3HAYCHHUE MPUOOPETH TaKue

LeJH, KaK:



— (opMupoBaHNE WHTEIUIEKTYaJbHO Pa3BUTOW JMYHOCTH, TOTOBOM K CamM0OOOpa30BaHHIO, COTPYAHHUYECTBY,
CaMOCTOSITENIFHOMY MPHUHATHIO PELIEHUI, CIIOCOOHON aJanTupoBaThcs K OBICTPO MEHSIOUIMMCS YCIOBHSIM
KHU3HH;

— HamnpaBleHHOCTh OOyYeHHsS Ha CHCTEeMaTHYecKoe MpUOOIIeHHEe OO0y4yalomuXcss K CaMOCTOSITENbHOM
MO3HABATEIBHON JESATEIBHOCTH, HAYYHBIM METOAAaM MO3HAaHUSA, (OPMUPYIOIIMM MOTHBAIMI0 M Pa3BUTHE
CHOCOOHOCTEH K XUMUWU;

— ofecrniedyeHre YCIOBUHM, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOIIMMUCSA ONBITa Pa3HOOOpa3HOM
NESITeIbHOCTH, TMO3HAHHUA M CaMOIIO3HAHHWA, KIIIOUEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), HMEOIIUX
YHUBEPCAIbHOE 3HAUEHUE JIUIS PA3JIMUHBIX BUJIOB IE€ATEIbHOCTH;

— ¢opmupoBanue oOmIEH (YHKIMOHATBHOW W €CTECTBEHHO-HAYyYHOW TI'PaMOTHOCTH, B TOM YHCIE yMEHUM
OOBSICHATH M OIICHUBATH SIBIICHUS OKPYKAIOIIETO MUPA, UCTIONB3Ys 3HAHUS U OTIBIT, IOJTYYEHHBIC TIPU U3yYCHUU
XUMHH, TPUMEHSITh UX MPU PELICHUH MTPOOJIEM B MOBCEAHEBHOM KU3HU U TPYAOBOM AESITEIbHOCTH;

— ¢opmMHpOBaHUE y 00YYAIONINXCS TYMAaHUCTUYECKUX OTHOLICHUH, TOHUMAHUS IEHHOCTH XUMHYECKUX 3HAHUH
JUIS BBIPAOOTKU 3KOJIOTHYECKH I1eJIeCOO00pa3HOro MOBEAEHUS B OBITY M TPYIAOBOW JESATENBHOCTH B LIEJSX
COXPAHEHHUS CBOETO 37J0POBbs U OKPYXKAIOLIEH IPUPOIHON CPEbL;

— Ppa3BUTHE MOTHBalMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO K CaMOBOCIUTAaHHIO Ha OCHOBE
YCBOEHHUSI O0IIEYEIIOBEUECKUX 1IEHHOCTEM, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(UIIL U HANPaBIEHHOCTH
JalbHENIIero o0y4yeHus.

MECTO YYEBHOTI'O TIPEJIMETA «XUMMUS1» B YYUEBHOM IIJIAHE

OcBoeHHe MPOrpaMMbl MO XHUMHUU CHOCOOCTBYET (OPMUPOBAHHUIO IMPEACTABICHHUS O XHMHYECKOM
COCTaBJISIIOLIEH HayyHOW KapTHHBI MHpa B JIOTUKE €€ CHCTEMHON NIpPHUpOJbl, LIEHHOCTHOIO OTHOILIEHUS K
HAyYHOMY 3HAHUIO U METOJIaM MO3HaHUA B Hayke. M3yueHne XUMHUH MPOUCXOIUT C MPUBJICUCHUEM 3HAHUM U3
paHee M3yYEHHBIX YUeOHBIX MpeameToB: «Okpyxaromuil mup», «buomorusa. 5-7 kmacce» u «Pusmka. 7
KJIAcC».

[Ipr W3y4eHWH XMUMHU MPOUCXOAUT (HOPMUPOBAHHME 3HAHWN OCHOB XMMHYECKOH HAyKH Kak o0jacTu
COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUYECKOW MAEATeIbHOCTH 4YEJIOBeKa M KaK OJHOTO0 W3 KOMIIOHEHTOB
MHUPOBOW KyJbTYpHI. 3a7ada yueOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUH CHCTEMbl XUMHUUECKUX 3HAHUNA —
BaOXHEHIINX (AKTOB, TMOHITUNA, 3aKOHOB U TEOPETUYECKUX TMOJIOKEHHM, JOCTYMHBIX OOOOIICHMIA
MHPOBO33PEHYECKOr0 XapaKkTepa, si3bIKa HayKu, B IPUOOIIEHUH K HAYYHBIM METOJIaM ITO3HAaHUS IPU U3yUYEeHUU
BEIIECTB M XUMUYECKUX peaKiii, B (GOPMUPOBAHUU U PA3BUTUU MO3HABATEIbHBIX YMEHUN U UX IPUMEHEHUHU B
yueOHO-IT03HABAaTENbHON U Y4eOHO-HCCIIEI0BATENbCKON JESTEIIbHOCTH, OCBOCHHU NpaBHJI 0OE30MacCHOTO
oOpallleHus C BELIECTBAMU B MIOBCEIHEBHON KHU3HH.

OO01iee ynciio 4acoB, OTBEAEHHBIX JJI U3YyUEHHUs] XMMHHM Ha YpPOBHE OCHOBHOTO 00IIero odopazoBaHuS,
cocraBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZleNn0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

1. COAEPXAHUE YYEBHOI'O ITPEAMETA
8 KVIACC
IlepBoHaya/ibHbIEe XUMHYECKHE TOHATHS

IIpenmer xumuu. Ponb XuUMHMHM B JKM3HM 4YeJoBeKa. XMMHs B CHCTEME HayK. Tela M BelecTBa.
dusnueckre CBOWCTBA BEIIECTB. ArperaTHOe COCTosiHuE BemiecTB. [loHsATHE 0 MeToAax MO3HAHUA B XHMUH.
Yucrtsle BemecTBa U cMecu. CrocoOsl pa3jienenus cMeceil.

ATOMBI U MOJIEKYJIbl. XUMHUECKHE 3JIeMeHThl. CUMBOJIBI XMMUUYECKUX 3JIEMEHTOB. IIpocThie U clioKHbIE
BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumunyeckass ¢opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BeniectB. OTHocuTenbHass aroMHas Mmacca. OTHOCUTENbHAs MOJIEKYJIspHas Macca. MaccoBasg 1o
XUMHUYECKOT'0 3JIEMEHTA B COCMHEHHH.

KonnuectBo BemectBa. Monbs. MouspHas Macca. B3auMmocBs3p  KoinM4ecTBa, Maccbl M 4Mcia
CTPYKTYPHBIX €IMHHUIL BenecTBa. Pacy€rsl mo opMysiaMm XMMHUUECKUX COECTUHEHHH.

Du3ndyecKkue U XMMUYECKHE sIBJICHUSA. XUMHUECKasl peakius U €€ NMPU3HaKU. 3aKOH COXPaHEHMsI MacChl
BellecTB. XuMHueckue ypaBHeHMs. Kiaccuduxamms XUMHYECKHMX pEaKIHMH (COeNMHEHUs, pPa3okKeHHUs,
3aMEIICHHS, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKOH MOCYAOH, MpaBujiaMHu paboThl B JabopaTopuu M MpuéMamMu oOpalieHus C
1abopaTopHbBIM 000pYAOBaHHWEM, HM3YYEHHE M OINHcaHuEe (U3MUECKHUX CBOMCTB 0Opa3slOB HEOPraHUYECKUX
BEIIECTB, HaOM0IeHNe (pu3nuecKuX (IUIaBJIeHne BOCKa, TasHUE JIbJa, paCTUPAaHUE caxapa B CTYIKE, KUIIEHHE U
KOHJICHCALlUsS BOJbI) M XMMHYECKUX (TOpEHHE CBEYH, MPOKAJMBAaHWE MEIHOIH MPOBOJIOKH, B3aUMOJICHCTBUE



Mella C KHUCIIOTOH) sBIEHWH, HAOJIOJEHHWE W OMNHCAHUE MPHU3HAKOB IPOTEKAHUS XHUMHUYECKHX peaKIui
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJOPUAOM Oapusi, pa3fioKeHHUE THAPOKCHUAA MeIu
(I) mpu HarpeBaHuu, B3auMOCUCTBHE Kene3a ¢ pactBopoM coiu Meau (I1), u3ydenue crocoOoB pasmeneHus
CMeceil: ¢ MOMOIIbI0 MarHurta, (pUIbTPOBaHWE, BHINAPUBAHUE, NUCTUIUISALUSA, XpoMaTorpadus, MpoBeAcHHE
OYHMCTKH TIOBAPEHHOW COJIM, HAOIIOJCHNUE W ONMHCAHUE PE3YJbTAaTOB MPOBEICHHS OIBITA, WILTIOCTPUPYIOIIETO
3aKOH COXPaHEHMsI MAaCChl, CO3JaHNE MOJIETICH MOJIEKY (IIapOCTEPIKHEBBIX ).

Baxneiimue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3znyxa. Kucimopon — anemeHT W mpoctoe BemecTtBo. Haxoxnenue
KHUCJIOpOoAa B Tpuponae, (pU3MUecKue U XUMHUYECKHe CBOWCTBa (peakuuu ropeHus). Oxcunbl. Ilpumenenue
kucnoposa. CrocoObl MoyuyeHus: KUCIOpoia B JIaOOpaTOPUH U MPOMBIIIIIEHHOCTH. KpyroBopoT kucinopoza B
npupoje. O30H — aJuIOTpoITHAs MOAU(UKALIUS KUCIOPOIA.

TemnoBoii 3ddekT XUMHUECKOH peakluu, TEPMOXUMHUYECKHE YpPaBHEHHUS, 2K30- U HHAOTEPMUYECKUE
peakiuu. TOIUIMBO: yrojb M MeTaH. 3arpsi3HEHHE BO3yXa, YCWICHHE MapHUKOBOTO 3¢deKTa, paspylieHue
030HOBOTO CJIOSI.

Bomopon — osnemeHT M mpocToe BemiecTBO. HaxokaeHwe Bojgopoga B Npupoae, (pHU3MUEcKue u
XMMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI Moay4yeHus. KucioTsl u comu.

MousipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

®dusnueckue cBoiicTBa BoAbl. Bojma kak pactBoputenb. PacTBopbl. HacklllleHHbIE M HEHACHIILICHHbBIE
pactBopbl. PacTBOprMOCTh BewmeCTB B BoAE. MaccoBasi 10Jsl BEIIECTBA B PacTBOpPE. XHMMHYECKHE CBOMCTBA
BoAbl. OcHoBaHus. Ponb pacTBOpoB B mHpHUpoAE€ M B JKU3HU 4YeloBeka. KpyroBopoT BOJbI B MpHUPOJE.
3arpsi3HeHue NpupoJHbIX Boa. OXpaHa U OYHMCTKA IPUPOIHBIX BOJ.

Knaccudukanusa neopranndeckux coequHenuit. Oxcuapl. Kinaccudukanys oKCHIOB: coneoOpasyrome
(ocHOBHBIC, KHCIOTHBIE, amdoTepHbIe) W HecosieoOpasyromue. Homenkmarypa oxcuaoB. Dusndeckue u
XUMHUYECKHE CBOMCTBA OKCHIOB. [lonyueHue okcuaos.

OcnoBanmst. Knaccupukamuss OCHOBaHMA: MIEIOYM W HEpacTBOpUMBbIE OcCHOBaHUs. Homenkiarypa
ocHoBaHMil. Du3nyeckrue 1 XMMUYECKUE CBOMCTBAa OCHOBaHUH. [loyueHre ocHOBaHMiA.

Kucnotsl. Kiaccupukauus kucnor. Homenknatypa kucnor. ®dusznueckue M XUMHUYECKHE CBOMCTBA
kucnot. Pan akrusHoctu metaiuioB H. H. bekerosa. [lomyyenue kucuor.

Comu. Homenknatypa coseit. @uznueckne 1 XuMU4YeCKHre cBoicTBa coseil. [lomyuenue coneil.

I'enernueckas CBA3b MEXKAY KJIaCCaMH HEOPraHMYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpeJIeNIeHNe COAep)KaHus KUCIIOpOo/ia B BO3/1yXe, MOJydeHue, coOupaHue, pacro3HaBaHHue
U W3y4YEHHE CBOMCTB KHCJIOpOJa, HAOJIOJIEHUE B3aUMOJCHCTBUS BELIECTB C KHCIOPOAOM M YCJIOBHS
BO3HUKHOBEHUS U TNPEKpaLIeHUs TopeHus (mokapa), 0O3HaKOMJIEHHE ¢ 00pa3lamMHM OKCHIOB M ONHCAHHE UX
CBOWCTB, TMOJy4€HHE, COOMpaHne, Paclo3HaBaHUE U M3YYEHHE CBOWCTB BOJIOpoja (TOpEHHUE), B3aUMOICHCTBHE
Bojoposia ¢ okcuaoM menau (1) (BO3MOXKHO HCHOJB30BaHHE BHUIEOMATEPUANOB), HAOMIOJEHHE OO0pa3loB
BELIECTB KOJMYECTBOM | MOJb, HCCIeI0BaHHE OCOOEHHOCTEW pAacTBOPEHMSI BELIECTB C pa3IMYHOU
PacTBOPUMOCTBIO, NPUTOTOBIIEHUE PACTBOPOB C OINPENEIEHHON MAacCOBOM J10JIEH pacTBOPEHHOIO BEILECTBA,
B3aMMO/ICIICTBUE BOJIbI C METAJUIaMH (HaTpUEM M KajibI[MeM) (BO3MOXHO HCIIOJIb30BaHHE BHIEOMAaTEpUAIIOB),
UcclieloBaHle 00pa3I[0B HEOPraHMYECKUX BEIECTB PA3IMUYHBIX KJIACCOB, HAOMIOJEHHE M3MEHEHMs OKPACKU
WHIMKAaTOPOB B PACTBOpAax KUCJIOT W LIesoued, u3yuyeHue B3aummozeictsus okcuna meau (ll) ¢ pactBopom
CEpHOM KHUCIIOTBI, KHCIOT C METalJlaMH, peakUUi HEeHUTpaau3aluy, MOJIyYeHHEe HEPacTBOPUMBIX OCHOBAaHHI,
BBITECHEHHE OJHOI0 MeTajla JPYI'MM M3 pacTBopa COJH, pEUIeHHE 3KCIEPUMEHTANbHbIX 337ad IO TeMe
«Baxxneliume ki1accbl HEOPraHMYECKUX COETUHEHUI.

Ilepuoanuecknit 3axoH u Ilepuogumyeckass cucrema xumuueckux 3JiemenroB JI. WM. Menpgeseesa.
Crpoenne aroMoB. XuMnueckas cBi3b. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHBIC PeaKINHU

[lepBble MONBITKN KJIACCU(PUKAIUU XUMHUYECKUX 3J1eMEHTOB. [IoHATHE O rpymnmax CXOAHBIX 3JIEMEHTOB
(mIesouHble M MIETOYHO3EMENbHBIE METallbl, TajloreHbl, MHEPTHbIE Ta3bl). DJIEMEHTHl, KOTOpble 00pa3yioT
am(oTepHbIe OKCUIBI U TUAPOKCUIBL.

Ilepnonnueckunn 3akoH. Ilepuomgmueckas cucrema xumuueckux odieMeHToB [[. M. Menneneesa.
Kopotkonepuoanast u nnuHHONEeproaHas ¢opmel [lepuonndeckoil cucteMbl XxuMudeckux snementoB [l U.
Menpeneesa. Ileproasl u rpynnsl. PU3NUECKUN CMBICHI TOPSAAKOBOTO HOMEpPA, HOMEPOB NEPHOJA U TPYIIILI
JJIEMEHTA.



Crpoenne aromoB. CoctaB aTOMHBIX sfep. M3oTomnel. DnekTpoHbl. CTpoeHUE AJIEKTPOHHBIX 000JI0YEeK
aToMOB TiepBbIX 20 xuMuueckux 3nemMeHToB Ilepuomnueckoit cucremsl JI. . MenneneeBa. XapakTtepucTuka
XMMHYECKOTO 3JIEMEHTA 110 €r0 MojoxeHuto B [lepuoaunueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsl paadyca aTOMOB XHMHYECKHX 3JIEMEHTOB, METALUIMYECKHX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIIIaM U MEPUOIAM.

3nauenue [lepuoguueckoro 3akona u Ileproauueckoil CUCTEMBI XUMUUYECKUX 3JEMEHTOB JUJIs Pa3BUTHS
Hayku U npaktuku. J[. . MenzeneeB — y4€HbIl U IpayKJaHUH.

Xumuyeckass cBs3b. KoBajieHTHas (MoJisipHass M HEMOJIApHAsl) CBSA3b. IEKTPOOTPULIATEIBHOCTH
XUMHUYECKUX JIeMEHTOB. IOHHas CBS3b.

Crenenb okucinenuss. OKHUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Ipomeccel OKHUCIEHHS W
BOCCTaHOBJIEHUSI. OKUCIUTENU U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3Y4YeHHE OOpa3IOB BEHICCTB METAUIOB W HEMETaJUIOB, B3aWMOJICHCTBUE THUAPOKCHIA IMHKA C
pacTBOpaMM KHCJIOT U IIEJIOYEH, IPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MIPUMEPHl OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX peaKlMii (rOpeHue, peakuy pa3aoKeHUsl, COSUHEHUS).

Meostcnpeomemnvwie ceasu

Peanuzamust MeXnpenIMeTHBIX CBsi3ed TPU HM3YYEHUHM XHMHUU B & KJIACcCe OCYIIECTBIISIETCS uepes
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHITHUM, SBISIOMIUXCS CUCTEMHBIMH JUIS
OTJIETTLHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmIue ecTecTBEeHHO-HAYYHbIE TMOHSATHSA: Hay4dHbIH (akT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAIU3, CUHTES,
KJIaCCU(UKALINS, IEPUOUIHOCTD, HAOIOICHUE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, U3MEPEHUE, MOJICb, SIBIICHUE.

®usnka: Marepusi, aToOM, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIWJ, H30TOMNbl, PAJIUOAKTHUBHOCTD,
MOJIEKYJIa, SJIEKTPUIECKHIA 3aps]], BEIIECTBO, TEJIO, 00hEM, arperaTHoe COCTOSTHIE BEIIECTBa, ra3, pusnueckue
BEJIMYUHBI, €IUHULIBI U3MEPEHUS1, KOCMOC, IIaHETHI, 3BE€3/1b1, CONHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHbIE MOPOJIBI, MOJIE3HBIE MCKOMAeMble, TOIIMBO,
BOJTHBIE PECYPCHI.

9 KUIIACC
BemecTBo M XMMH4YecKasi peaKkius

[lepuonnueckuii 3akoH. [lepuoanueckas cuctema xumuyeckux snemeHToB . 1. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB XMMHYECKHX DSJIEMEHTOB IEPBBIX TPEX IMEPUONOB, Kajus,
KaJIblIUSl M HX COEIMHEHHI B COOTBETCTBUU C IIOJOKEHHMEM »3JIeMEeHTOB B Ilepmonnueckoid cucreme u
CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUJIBI XUMHYECKOM CBsI3U. THUIBI KPUCTAIUIMYECKUX PEUIETOK, 3aBUCHUMOCTH
CBOMCTB BEILIECTBA OT THIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. XHWMHUYECKHE CBOICTBA BEIIECTB,
OTHOCAIIUXCS K Pa3IMYHBIM KJIAacCaM HEOPTaHWYECKHX COCIMHEHHM, F€HETHYEeCKas CBS3b HEOPTaHWYECKUX
BEILIECTB.

Knaccudukanmss XuMH4ecKuX peakiiuii o pa3IMuHbIM pU3HAKaM (110 YUCITY U COCTaBY y4acTBYIOIIHNX B
PEaKIuu BEIIeCTB, MO TEIUIOBOMY d(PQEKTy, M0 U3MEHEHUIO CTENEeHEeH OKUCICHUS XUMUYECKUX JJIEMEHTOB, IO
0o0paTUMOCTH, M0 YYacCTHIO KaTajlu3aTopa). OJK30- U DHIOTEPMHYECKHE PEAKIUU, TEPMOXUMHYECKUE
ypaBHEHUSI.

[TonsiTe o ckopoctu XUMHYECKOW peaknuu. [ToHsATHE 00 OOpaTUMBIX W HEOOPATUMBIX XHMHYECKUX
peakuusx. [loHsiTHe 0 TOMOTEHHBIX U TeTeporeHHbIx peakuusx. [lonstue o katanuze. [loHsTHE O XUMHUECKOM
paBHOBecun. DakTopbl, BIUSAIONIAE HAa CKOPOCTh XHUMHYECKON pEAKIMW W TOJOKEHHE XUMHUYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKITNH, JJICKTPOHHBIN OalaHC OKUCIUTEIBHO-BOCCTAHOBUTEILHOM
peakuuu. CocTaBleHHE YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMM C UCHOJIb30BAHUEM METO]1a
AJIEKTPOHHOTO OajaHca.

Teopus >IEKTPONUTHUUECKOW JUCCOLMUALMU. OIEKTPOJUTHI W HEIIEKTPOJUThl. KaTHOHBI, aHUOHBI.
MexaHu3M AWCCOLMAIMKM BEHIECTB C Pa3IMYHBIMH BUJAMU XUMHUYECKOW CBsi3H. CTENeHb IHUCCOIUAIUU.
CunbHbIe U clladble YEKTPOIUTHI.

Peakiun nonHoro oomeHa. YcIoBHS NMPOTEKAHUS PEaKIIMi MOHHOTO OOMEHa, TOJIHBIE U COKpaIIEHHbIE
WOHHBIE ypaBHEHUs peakiuii. CBOWCTBa KHCIOT, OCHOBaHMI M COJIeH B CBeTe IMPEICTaBICHHUA 00
AJIEKTPOJIUTUYECKON Aucconuanuu. KauecTBeHHbIE peakiiuy Ha HOHBIL. [[oHsITHE O THAPOIU3E COJIEH.



Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISIMU KPHUCTAUIMYECKUX PEIETOK HEOPraHMYEeCKUX BELIECTB — METAIOB H
HeMeTaIIoB (TpaduTa U anMasa), CII0KHBIX BEIIECTB (XJIOpUAa HATPHsI), UCCIIEIOBAHUE 3aBUCIMOCTH CKOPOCTH
XMMHUYECKOH PEaKIMK OT BO3JEHCTBUS pa3IMUHbIX (aKTOPOB, UCCIIEIOBAHUE AIIEKTPOIPOBOJHOCTH PACTBOPOB
BELIECTB, IIpOLecca JUCCOLMALMU KUCIIOT, IeJI0Uel U Cojei (BO3MOKHO HCII0JIb30BAHHUE BUIE0 MATEPUAIIOB),
IIPOBE/ICHUE OIBITOB, WUIIOCTPUPYIOIIUX IMPU3HAKU NPOTEKAaHUS peakuuil MOHHOro obmeHa (oOpa3oBaHue
OcaJKa, BBIJCIIEHHE Ta3a, OOpa3oBaHME BOJBI), OIBITOB, WIIIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTQHOBUTEJIbHBIX peakluil (rOpeHne, peakiuy pas3ioKeHus, COeIUHEHNUS ), paclio3HaBaHUE HEOPraHMUECKUX
BELIECTB C TOMOIIBIO KAUECTBEHHBIX PEAKLIUN HA MOHBI, PEILIEHUE 3KCIIEPUMEHTAIbHBIX 3a/1a4.

Hemeranibl U UX coeUHEHUS

OOmiast xapakTepucTuka rajoreHoB. OcoOeHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTETIEHN OKHUCIICHUS.
Crpoenue U pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — IAJOreHOB. XMMHUUYECKHE CBOMCTBA HA MPUMEPE XJIopa
(B3auMozielicTBUE ¢ METaUIaMM, HEMETaUlaMu, 1Liesno4aMu). XiaopoBogopoa. ComsHas KUCI0Ta, XUMUYECKHUE
CBOMCTBa, IIOJy4YeHUE, IPUMEHeHHe. J[eficTBre XJlopa U XJIOpPOBOIOPOJia Ha OpraHu3M yeiioBeka. Baxuelue
XJIOPUJIBl U UX HAXOXAECHHUE B IIPUPOJIE.

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHn okucieHus. CrpoeHne W (puU3MUYECKHe CBOWCTBAa MPOCTHIX BEHIECTB — KHCIOPOAA U CEpBHI.
AnnotpornHele MOAM(UKALKMU KHCIOpOJa U cepbl. XUMHUECKue cBoicTBa cepbl. CepoBOAOPOA, CTPOEHUE,
¢usnveckne W XUMHUYECKHe CcBoicTBAa. OKCHUABI Cepbl KaK MPEICTABHTENHM KHUCIOTHBIX OKcHaoB. CepHas
KHCJI0Ta, (pru3nyeckre U XMMUYECKHE CBOMcTBa (00IIMe KaK MPeJCTaBUTENs KJIacca KUCIIOT U Crielu(pudecKue).
XYUMHUYECKUE pEeaKlUM, JIeXkalllue B OCHOBE IPOMBIIUIEHHOTO CIoco0a IOJIy4eHUs CEPHOM KHUCIIOTHI.
ITpumenenue cepHoil kucnotsl. Cou CepHON KHUCIOTHI, KaueCTBEHHAsl peakius Ha cyinbdar-uoH. Haxoxnenue
cepbl U €€ COCAMHEHUN B Npupoje. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH CPeNbl COCIUHEHUSMH CEpBI
(KMCIIOTHBIE JOXK]U, 3arPA3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro Mpe10TBpalleHUs.

OOmas xapakTepucTuka 3JeMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
CTEIEHU OKUCIIEHUsS. A30T, paclpoCTpaHEHHE B Ipupoje, Gu3ndeckue U XumMuueckue coiicrsa. Kpyrosopor
a3oTa B NpHpoJe. AMMHAK, €ro (HU3NYECKHe M XMMHUYECKHE CBOWCTBA, NOJydeHHe u npuMmeHenue. Conu
aMMOHMSI, UX (U3MUECKUE U XMMHUUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHast peakiiys Ha MOHbl aMMOHHSI.
A30oTHas KucloTa, e€ MojlydeHue, (pU3nYecKkue U XUMMUYECKUe CBOMCTBa (0OIIMe Kak MpeIcTaBUTENs Kiacca
KUCIOT M crneuududeckue). lVcnonapb3oBaHWe HUTPATOB U COJEH aMMOHMS B KadecTBE MHUHEPAIbHBIX
ynoOpeHui. XUMHYECKOE 3arps3HEHUE OKpPYKAIoUeH Cpeabl COSAMHEHUSMU a30Ta (KUCIOTHBIE O],
3arpsi3HEHUE BO3/yXa, NOYBBI U BoAoéMoB). Docdop, amoTponHsle Moaudukanuu docdopa, Guznueckue u
xumuueckue cpoiictBa. Okeun docdopa (V) u gochopnas kucinora, pu3nueckue U1 XMMUYECKHE CBONCTBA,
nony4yeHnue. Mcnonbs3zoBanue ¢pochaToB B kKauecTBe MUHEPATBHBIX YI00pEHUH.

O6mrass xapakrepuctuka s1eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUST aTOMOB, XapaKTEepPHBIC
CTENEHN OKHCICHUA. YTJIEepoJl, alJOTPONHbIE MOAU(UKAIMM, paclpoCTpaHeHHEe B HpUpoze, (puznueckue u
XUMHUecKkue cBoiictBa. Ancop6uus. KpyroBopot yriepona B npuposae. OKcuasl yriaepoaa, ux GuU3nyeckue u
XMMHUYECKHE CBOMCTBA, JEHCTBHE HA KUBBIE OpPraHU3MBbI, IIOJIYYEHHE W IPUMEHEHHE. ODKOJOTHYECKHE
poOJIeMbl, CBsA3aHHbIe ¢ OKcHaoM yriieposa (IV), runoresa rio0aabHOrO MOTEIJICHUs KIIMMaTa, TapHUKOBBIN
3¢ dexT. YronbHas KUCIoTa U e€ Coiu, uxX (pu3nyeckre U XMMUYECKHE CBOWCTBA, MOJyYeHUE U MPUMEHEHHE.
KauectBenHast peakinuss Ha KkapOoHaT-uoHbL.  Mcmonb3oBaHue KapOOHATOB B OBITY, MEIHWIIMHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO34HCTBE.

[lepBoHayasbHbIE MOHATHS 00 OpraHMYECKHUX BEIIECTBAX KaK O COEJUHEHMSX yriepoja (MeTaH, 3TaH,
STUJICH, AlleTUJIeH, 3TaHOJ, TJHUIEPUH, YKCYCHas KucioTa). [IpuposiHble MCTOUHUKU YIIE€BOJOPOJOB (Yroib,
MPUPOHBIH ra3, HedTh), NPOAYKTHI X MepepadoTKu (O€H3MH), UX POJIb B OBITY M MpOMbILUIEHHOCTH. [ToHsATHE
0 OHONIOTMYECKH BaKHBIX BEIIECTBAX: JKHUpax, OelKax, YIiaeBoJaX — M HUX POJM B JKU3HU 4YeJIOBEKa.
MatepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COECAMHEHUH.

Kpemuuii, ero ¢pusnueckue 1 XUMHUECKUE CBOMCTBA, MOJMyyeHHe U npuMeHeHne. COeMHEHUs] KPEeMHHUS
B mpupozae. O6mue npencrtaBienus o6 okcuae kpemHus (V) u kpemuueBoil kucnore. CHIMKATbhI, HUX
UCMOJb30BaHUE B OBITY, B MPOMBIIIICHHOCTUH. BaxkHelIne cTpouTenbHble MaTepHalibl: KepaMHUKa, CTEKIIO,
LeMeHT, OeToH, jxene300eToH. IIpobrmembl 0e€30MacHOr0 WMCHOJB30BAaHUSI CTPOUTENBHBIX MAaTepUalioB B
MIOBCEIHEBHOM KM3HMU.

Xumuueckuii IKCnepumenm:

n3yueHre o0pas3lioB HEOPraHUYECKHX BEIECTB, CBOWCTB COJITHOM KHUCIOTHI, IPOBEIACHNE KaueCTBEHHBIX

peaknuii Ha XJOPUI-MOHBI U HAOJNIIOJICHHE NMPU3HAKOB UX MPOTEKAHUs, ONBITHI, OTpaXKarolue (pU3nUecKue u



XMMHUYECKHE CBOMCTBA TaJOT€HOB M MX COCIMHEHUN (BO3MOXKHO HCIIOJI30BAHME BHJIEOMATEPHAIIOB),
03HaKOMJICHHE C 00pa3iamMu XJOPUIO0B (TAIOTCHHUIOB), O3HAKOMIJICHHE ¢ 00pa3liaMu Cephl U €€ COSTUHEHUSIMH
(BO3MOXKHO HCITOJIb30BaHKUE BUAECOMATEPHAJIOB), HAOIIOACHHE MpoIiecca OOYIIIMBAaHUS caxapa MoJl AeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHON KHUCIIOTHI, M3yYE€HHWE XMMHYECKHUX CBOWCTB DPa30aBICHHON CEPHON KHCIIOTHI,
MIPOBE/ICHUE KAaUeCTBEHHOHN peakluu Ha cylb(haT-uoH U HaOII0IeHUe TpU3HaKa e€ MPOTEeKaHus, 03HAKOMIICHHE
¢ (QusmueckuMu CcBOMCTBaMH a3zoTa, ¢ochopa U UX COCIUHEHUI (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), 00pa3liaMu a30THHIX M (OCHOPHBIX yIOOpeHUH, TOTyYeHne, cOOMpaHne, paclio3HaBaHUE U
M3Y4YE€HHE CBOMCTB aMMHaKa, IPOBEJCHHE KaueCTBEHHBIX Peakuii Ha HOH aMMOHHUS U Goc]aT-uoH U U3yuyeHue
IIPU3HAKOB HX IPOTEKAaHHUS, B3aUMOJICHCTBUE KOHLEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEAbIO (BO3MOYKHO
UCIIOJIb30BaHNE BHUIEOMATEPUATIOB), H3YyUYE€HHE MOJIENe KpUCTAIMYECKUX pemEToK anMasa, rpadura,
¢bymiepeHa, 03HAKOMIJIGHHE C TPOLIECCOM aACOPOIMM PAcTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM H
YCTPOMCTBOM MPOTHUBOras3a, MojiyueHue, coOupaHue, paclio3HaBaHUE U U3YUYCHHE CBOMCTB YIJIEKHCIIOTO rasa,
MPOBE/ICHUE KAaYECTBEHHBIX pEaKUil Ha KapOOHAT M CHJIMKAT-HOHBI U M3y4YEHHUE MPU3HAKOB UX MPOTEKAHUS,
03HAaKOMJICHHE C MPOAYKLIHMEN CHUIMKATHON MPOMBIIUIEHHOCTH, PEIICEHUE SKCIIEPUMEHTAIbHBIX 33/1a4 10 TEME
«BaxxHenme HeMeTaJUIbl U UX COEAUHEHHUS».

MeTa/uibl M UX COeAMHEHUS

OOmiass xapakTepUCTHKAa XMMHMYECKHUX D3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU HUX IIOJIOKEHUS B
[lepuonnueckoil cucrteme xumuueckux snemeHToB [[. WM. MenaeneeBa u crtpoeHuss atomoB. CTpoeHue
MeTaJlIoB. MeTainueckasl CBS3b M METaIMdecKas KpHUCTauInyecKkas pemérka. DIEeKTPOXUMHUYECKUHM psij
HanpsbkeHud MetaiioB. dusnyeckre W XMMUYECKHE CBOMCTBa MeTayuioB. OOmue crnocoObl MOTYYEHUS
MetasuioB. [loHsATHE O KOPPO3MH METAJJIOB, OCHOBHBIE CIOCOOBI 3alIMTHl UX OT KOppo3uu. CiuiaBbl (CTalb,
YYT'yH, JIOPaTIOMUHUN, OpOH3a) U MX IPUMEHEHHUE B OBITY U MPOMBILIUIEHHOCTH.

[[lenounble MeTauibl: TOJNOKEHWE B Ilepuoguyeckoil cucremMe XuMHuUecKux diemeHToB [l .
MenzeneeBa, CTpOEHHE HX aTOMOB, HaxoXAeHHe B mpupojae. Dusnueckue U XHUMUYECKHE CBOWCTBA (Ha
npuMepe HaTpus U Kaiusi). OKCuIbl U TUAPOKCUIBI HaTpusl U Kanus. [IpuMeHeHne 1menoYHbIX METalIoB U X
COETUHEHUH.

[[lesr0uyHO3EMENBHBIE METAIIBI MATHUM U KAJIBIMI: MOJIOkKEHHUE B [lepruoanyeckoi cucteMe XUMUYECKUX
sanemeHToB Jl. . MenneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHHE B npupoje. dusznyeckue u XUMHUYECKUE
CBOMCTBa MarHus U Kanblusl. BaxHeilne coequHenns Kaabus (OKCUI, THIPOKCH, coin). KECTKOCTh BOJBI
U CHIOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nosoxenue B Ilepuogmdeckoint cucreme xmmuueckux snemeHtoB J[. M. Menpaeneesa,
CTPOEHHE aTOMa, HaxoXJaAeHue B npupoje. Pu3nueckue U XMMHUYECKHE CBOWCTBA aTIOMHUHMA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMIPOKCHIA aTFOMUHUS.

XKeneso: nonoxxenue B Ilepuoanueckoit cucreme xumudeckux snemeHTos Jl. 1. MenneneeBa, ctpoeHue
aToMa, HaxoKJeHue B npupojae. Ousnueckre U XUMUUECKHUE CBOMCTBA xkene3a. OKCUIbl, TUIPOKCUIIBI U COJIH
xenesa (1) u sxenesa (l1l), ux cocras, cBOCTBa U MONTy4EHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ 00pa3liaMy METaJIOB U CIUIABOB, X (PU3HMUECKUMH CBOMCTBaMU, U3YUYE€HHUE PE3YIbTAaTOB
KOpPpO3UU METaIOB (BO3MOKHO HCIOJb30BaHUE BHUJEOMATEPHAIIOB), OCOOEHHOCTENW B3aMMOJEUCTBUS OKCHIA
KaJbIMs U HATPHUs C BOAOHM (BO3MOKHO HCIOJIB30BAHHE BUAEOMATEPUAIIOB), UCCIIEOBAHUE CBOMCTB JKECTKOU
BOJIbI, IIpOLlECCa TOPEHMsI )KeJie3a B KUCIOpoJe (BO3MOKHO HCIOJB30BaHME BUJIEOMATEPHAIIOB), MPHU3HAKOB
NPOTeKaHMUs KA4eCTBEHHBIX PEAaKLUH Ha MOHBI: MarHus, Kaiblius, aJIOMUHMS, IMHKA, xene3a (I1) u xenesa
(11, memu (Il), HaOnrOAEHHE W OMHCAHHE MPOIIECCOB OKPAIIMBAHUS IUIAMEHH WOHAMH HATPHS, KaJUs |
KaJbIMsg (BO3MOXKHO MCIIOJIb30BaHME BHMECOMATEpPHANIOB), HCCIIEOBaHUE aM(pOTEPHBIX CBOMCTB THAPOKCHIA
AITIOMHUHMS U THJIPOKCHIA IIUHKA, pElIeHHEe SKCIIEPUMEHTaIbHBIX 3a7a4 Mo TeMe «BakHeiume MeTaibsl U ux
COEIUHEHUS.

XuMHus M OKpYKaoLas cpeaa

BemectBa 1 marepuasbl B IIOBCEHEBHOM XM3HU 4elIOBEKa. be3omacHOe MCIONb30BaHHE BEIIECTB U
XUMHUYECKUX peakluii B ObITy. [lepBas moMoIlb MpH XUMUYECKUX 05KOTaX M OTPaBICHUSX.

XHUMHYECKOE 3arpsA3HEHHE OKpYXKAIoIIeH cpeasl (IpenenbHas AONyCTHMas KOHLEHTpAalus BEILECTB,
nanee — [1J1K). Poib XxuMuu B pelieHHH 3KOJI0THYECKUX Mpooiiem.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3LoB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHbIE MaTEpUaJIbl).

Mescnpeomemmnwie ceasu



Peanuzanus MeXIpeIMETHBIX CBs3€d NpU M3YYEHMM XMMHMM B 9 Kiacce OCYILECTBISETCS 4Yepes3
WCIIOJIH30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHN, TaK M TOHSATHH, SBISIOMIUXCS CUCTEMHBIMH IS
OTOCIIBHBIX HpeI[MeTOB CCTCCTBCHHO-Hay‘-IHOFO IUKJIA.

OO6mue ecTecTBEHHO-HAYYHBIC TMOHSATHS: HAay4HBIH (DAaKT, TUIOTE3a, 3aKOH, TEOpHs, aHAIW3, CHUHTE3,
KJIacCUPUKALUS, IEPUOANIHOCTD, HAOIIOICHNE, IKCTICPUMEHT, MOJISIIMPOBAHKE, U3MEPEHUE, MOJICIIb, SIBIICHUE,
MapHUKOBBIN A((DEKT, TEXHOIOTUsI, MATEPHAIIBI.

®usuka: Marepus, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHWJ, W30TOMbI, PaJUOAKTUBHOCTD,
MOJICKYJIa, JICKTPUUECKHUI 3apsii, TPOBOJHUKH, TOJYIPOBOJHUKH, TUIICKTPUKHU, (POTOIIEMEHT, BEIIECTBO,
TeNo, 00BEM, arperaTHOE COCTOSHHE BEIIECTBAa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAILTUYECKAs PEMIETKa,
CIUTaBbl, (U3UYECKHE BEIMYMHBI, CIUHUIBI H3MEPEHUS, KOCMHYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3JIHI,
Comnnie.

buonorust: porocunTes, apixanue, omocdepa, FIKOCUCTEMa, MUHEPAIbHBIC YIOOPEHHS, MUKPO3JIEMEHTHI,
MaKpOBHGMeHTbI, IIUTATCJIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIC MOPOJBI, MOJE3HBIE MCKOMAEMBbIC, TOILJIMBO,
BOJIHBIE PECYPCHI.

2. INJIAHMUPYEMBIE PE3YJIBTATbBI OCBOEHMUMSA ITPOI'PAMMBI 110 XUMHWU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUSA
2.1. JMYHOCTHBIE PE3YJIBTATHI

JIMIHOCTHBIE PE3yJIbTAThl OCBOCHHUS MTPOTPaMMbI OCHOBHOT'O OOIIET0 00pa3oBaHUs JOCTUTAIOTCS B X0/
o0yueHUsi XUMHH B €IMHCTBE Y4EOHON M BOCIUTATEIBHON AESITEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU
pOCCHﬁCKHMH COIII/IOKy.]H)TypHI)IMI/I u IIYXOBHO-HpaBCTBCHHBIMI/I OECHHOCTAMU, HpI/IHSITBIMI/I B 06HICCTBG
MpaBWJIaMd W HOPMaMU TIOBEJIEHUS W CIOCOOCTBYIOT THIpOIeCCaM CaMOIO3HAHHS, CaMOpPa3BUTHUS H
COLIMAIN3alU 00yJarouXCs.

JIndHOCTHBIE pPE3yabTaThl OTPAXKAIOT TOTOBHOCTh OOYYArOMIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
IIO3UTUBHBIX IICHHOCTHBIX OpI/ICHTaHI/Iﬁ nu paCI_HI/IpeHI/IC OIIbITa OCATCIBHOCTHU HaA eé OCHOBE, B TOM YHCIIC B
YacTH:

1) naTpruoTHYECKOro BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYpPHOMY, UCTOPHYECKOMY M HAYYHOMY HAacIleIulo,
IIOHUMAHHUs 3HAYCHUA XI/IMPI‘-ICCKOI71 HaYKI/I B JKHU3HHU COBpCMCHHOFO O6HI€CTB3, CHOCO6HOCTI/I BJIAACTH
JOCTOBEpHON MHGpOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPHITHUSX MHUPOBOW U OTCUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMS:

HpeHCTaBJ'IeHI/ISI 0 COLIMAJIBbHBIX HOpMaX 158 HpaBI/IJ'IaX MCKIIMYHOCTHBIX OTHOHICHI/Iﬁ B KOJIJICKTUBE,
KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, ydyeOHOUCCIeI0BaTeIbCKONW, TBOPUYECKON U
APYTUX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM MEATENbHOCTH IPH BbINOIHEHUU
y4eOHBIX, TIO3HABATEIbHBIX 3a7a4, BHIMOIHEHHH XUMHUYECKHX HKCIIEPUMEHTOB, CO3JaHUM Y4€OHBIX MPOEKTOB,
CTpCMJ’IeHI/Iﬂ K B3aUMOIIOHMMAHUIKO W B3aUMOIIOMOIIIN B HpOH@CC@ 3T01>'I yqe6H0ﬁ ACATCIIBHOCTH, T'OTOBHOCTHU
OILICHHUBATh CBOE TMOBEACHHUE U MOCTYNMKH CBOMX TOBAPHIIEH C MO3HUIIMKA HPABCTBEHHBIX U MPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MTOCIEICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTr'0 MO3HAHUS:

MHUPOBO33PECHUYECKHE TIPEJICTABICHHUS O BEMIECTBE M XHMHYECKOH pPEaKIMH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH M COCTaBISIONIME OCHOBY U TIOHMMaHUsl CYIIHOCTH HayYHOU
KapTI/IHI)I MI/Ipa, Hpe}ICTaBHeHI/Iﬂ 06 OCHOBHBIX SaKOHOMepHOCTSIX paSBI/ITI/ISI HpI/IpOJII)I, B3aNMOCBA34X YCIIOBCKA
C IPUPOTHON CPEJIOii, O POJIM XMMHH B TTO3HAHUH ITUX 3aKOHOMEPHOCTEH;

II03HAaBaTCJIbHBIC MOTHBBLI, HaHpaBJ’IeHHBIe Ha HOqueHHe HOBBIX 3HaHPII>i 110 XUMHUH, HeO6XOJII/IMI)Ie JJISL
OOBSICHEHUSI HAOJIOIaeMBIX TPOIECCOB M SIBICHHM, MO3HABATENbHON, WH(MOPMAIMOHHOW M YHUTATEIHCKOM
KYJIbTYpPbI, B TOM YHCJIE€ HABBIKOB CAMOCTOSITEIHHON pabOTHI C y4eOHBIMU TEKCTaMH, CIIPAaBOYHOM JINTEPATypoOH,
JOCTYITHBIMU TEXHUYECKUMH CPEACTBAMU MH()OPMAIIMOHHBIX TEXHOJIOTHUH;

WHTEpeC K OOY4YeHWI0O W TIO3HAHUIO, JFOOO3HATENBHOCTh, TOTOBHOCTh U  CIOCOOHOCTh K
caMo00pa3oBaHUIO, TMPOEKTHONH ¥  HMCCIEAOBATENbCKOM  JIEATENHHOCTH, K OCO3HAHHOMY  BBHIOODY
HaIpaBJIEHHOCTH U YPOBHS 00y4YEeHHS B ajbHEHIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE LIECHHOCTHU XU3HH, OTBETCTBEHHOI'O OTHOIIICHUS K CBOGMy SJIOPOBBIO, YCTaHOBKI/I Ha SJIOpOBBIfI
o0pa3 J>KW3HHM, OCO3HAHHE IIOCIEJACTBHI W HENPUSATHE BPEAHBIX MPUBBIYCK (YIIOTPEOTICHHUS ATKOTOJIS,



HapKOTHKOB, KypEeHHs1), HEOOXOIUMOCTH COOJIIOJICHUS MTPaBHII 0€30MacCHOCTH MpU 00paleHul ¢ XUMUYECKUMHU
BELIECTBAMHU B OBITY U pEaIbHOM JKU3HH;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEpEC K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil M TpyAa Pa3IUyHOTO POJa, yBaK€HUE K TPYAYy H
pe3yabTataM TPYJOBOH IEATETLHOCTH, B TOM YHCIIE HA OCHOBE NMPHUMEHEHUS MPEIMETHBIX 3HAHUHA MO0 XUMHH,
OCO3HAHHBIM BBIOOP HMHIWBUIYaIbHOW TPACKTOPHUHM MPOJIOJDKEHUS OOpa30BaHHUS € Y4YETOM JIMYHOCTHBIX
WHTEPECOB U CIOCOOHOCTM K XHUMHH, OOIIECTBEHHBIX HWHTEPECOB M TOTPEOHOCTEH, YCIEIIHOM
npodeccuoHanbHOM N1EeATEeNbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B
npodeccuoHaIBHOM cpere;

6) 9K0JIOrHYECKOT0 BOCTIUTAHUSI:

HKOJIOTHYECKU 1€JIecO00pa3HOe OTHOIIEHHE K MPUPOAE KaK MCTOUYHUKY JKM3HM Ha 3emiie, OCHOBE €€
CYLIECTBOBAHMSI, TOHMMAaHNUE [IEHHOCTHU 370POBOTr0 M 0e30macHoro o0pas3a >KU3HH, OTBETCTBEHHOE OTHOIICHHE
K COOCTBEHHOMY (PHM3MUECKOMY W TICUXMYECKOMY 3/I0POBBIO, OCO3HAHHE IICHHOCTHU COOJIOJCHUS MPaBUII
0€301acHOT0 MOBEACHUS IPU PabOTe C BEUIECTBAMU, a TAKXKE B CUTYAlMSIX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU
JTIOJICH;

CHOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJIyYaeMble MPU U3YUYEHUU XUMUH, [T pEeLIeHHs 3a/1a4, CBSI3aHHBIX C
OKpYJKalollled IPUPOJHON CpEeAOW, [UI IIOBBIIIEHUS YPOBHA 3KOJIOTMYECKOM KYJNbTYpBl, OCO3HAHMS
rI100ambHOr0 XapakTepa SKOJIOTHYECKHX MpoOJeM W MyTed MX pelleHHs] MOCPEACTBOM METOJ0B XUMUH,
HKOJIOTUYECKOTO MBIIUICHHUS, YMEHHS PYKOBOJACTBOBATbCS MM B IO3HABATEIHHOH, KOMMYHHKAaTHBHOH U
COLIMAJIbHOU MPAKTHKE.

2.2. METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMEeTHBIX Pe3yabTaTOB BBIACISIOT 3HAYUMBIEC JJIs1 (DOPMUPOBAHUS MHUPOBO33PEHUS
oOIIeHayYHbIE TOHATHS (3aKOH, TEOpHWs, MPHHIUI, THIOTE3a, (aKT, CUCTEMa, IMPOIECC, SKCIEPUMEHT U
Jpyroe.), KOTOpble HCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEAMETax M MO3BOJIAIOT HAa OCHOBE
3HaHUH W3 OSTUX MPEIMETOB (OPMHPOBATH NPEACTABICHHWE O LEJIOCTHON HAaydyHOHW KapTWHE MHpa, U
yYHHUBEpCalIbHbIE YyueOHbIe JeHCTBUS (TO3HABATENbHBIE, KOMMYHHKATHUBHBIC, PETYIATHUBHBIE), KOTOpHIE
o0ecreunBarOT GOPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NeSITEIbHOCTH.

IMo3naBaTebHbIe YyHHBepPCcAIbHbIE yueOHbIE AeiicTBUSA

ba3oBble JlornyecKkue A1eucTBuA:

YMEHHUSI UCTOJB30BATh MPHUEMBI JIOTHUYECKOTO MBIIIICHUS MPH OCBOCHUM 3HAHMI: PaCKPHIBATh CMBICT
XUMHUYECKUX MOHATUHM (BBIAEIATh MX XapaKTepHble NPU3HAKM, YCTAaHABJIMBAaTh B3aWMOCBS3b C JAPYIrMMHU
MOHATHUSIMH ), UCTIOIB30BATh MOHSITHUS I OOBSICHEHHS OTACIBHBIX (PAaKTOB M SIBICHUH, BHIOMpPATh OCHOBAHUS U
KPUTEPUH Ul KIACCU(PHUKAIMM XUMHUYECKUX BELIECTB M XMMHUYECKHUX DPEaKLUui, YCTaHaBIMBATh NMPUUYUHHO-
CIIC/ICTBEHHBIE CBS3M MEXAY OOBEKTAaMH H3YyYEHHs, CTPOUTH JIOTMYECKHE pacCyXIeHHs (MHIYKTUBHBIC,
JIeTyKTUBHBIE, 10 aHAJIOTHH ), 1€1aTh BBIBOJBI U 3aKIIOYECHUS;

YMEHHE NMPUMEHATH B TIPOIIECCEe MO3HAHUS TOHATHS (TIPEIMETHBIE U METAlpeMETHBIC), CHUMBOJIHUYECKUE
(3HaKOBBIE) MOJIEIH, HCIIONb3YEMbIE B XUMHH, IPE0OpPa30BbIBATh IMPOKO MPUMEHSEMbIE B XUMUHU MOJIEIIbHBIE
MPEJCTaBICHUS — XUMHUUYECKUH 3HAK (CHMBOJI DJIEMEHTa), XUMHUYEeCKas (opMylia U ypaBHEHHE XUMHYECKOU
peakiMM — TMpU pPELIeHUH Y4eOHO-NO3HABATENbHBIX 3a7ad, C Y4ETOM OSTHUX MOJIEJIBHBIX MpPeACTaBICHUIN
BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKKA HM3y9aeMbIX OOBEKTOB — XMMHUYECKHX BEUIECTB U
XUMHUYECKHUX PEeaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, IPUYMHHO-CIIE/ICTBEHHbIE CBSI3U U IPOTUBOPEUHSI B
M3YYaeMbIX MPOIECCaX U SBICHUSX.

ba3oBble uccienoBarebCKue AeHCTBHA:

YMEHHE UCTIOIh30BaTh MOCTABICHHBIC BOIPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHUS, a TAK)KE B KAUECTBE
OCHOBBI JIJIs1 POPMUPOBAHUS TUIOTE3BI IO MPOBEPKE MPABUIBLHOCTH BBICKa3bIBAEMBIX CYKICHUM;

MpHOOPETEHUE OIBITA MO TUIAHUPOBAHHIO, OPTaHU3AIMU W MPOBEIACHUI0 YUEHUYECKHUX IKCTIEPUMEHTOB,
yMeHHe HalOI0JaTh 3a XOJ0M Ipolecca, caMOCTOSTEIbHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, (HOpMYIHpPOBATH
0000IIeHUsT W BBIBOABI IO pe3yjibTaTaM IMPOBEACHHOTO OIBITAa, HCCICJOBAHUS, COCTaBIATH OTYET O
IpojieTIaHHo paboTe.

PabGora ¢ undopmanmeii:

yMEHHUE BBIOMpATh, AHAJIM3UPOBATh U HMHTEPIPETUPOBATh MH(OPMAIMIO PAa3TUYHBIX BUAOB U (hopMm
MPEJCTAaBICHHS, MOJNy4aeMyl0 W3 pa3HBIX HWCTOYHHUKOB (HAYYHO-TIOMYJISIpHAs JIATEpaTypa XWMHYECKOTO
CoJlep>KaHusl, CIpaBOYHBbIE MOcoOus, pecypchl VHTepHeTa), KPUTHYECKH OLEHHBATh IMPOTHBOPEUUBYIO HU
HEJIOCTOBEPHYIO HH(OPMAIIHIO;



YMEHHE TPUMEHSTh pa3jNYHble METOAbl M 3alpoChl MPU TMOUCKE U O0TOope wuHpOpMaAIUH U
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOMUMBIX JJI BBIIOJHEHUS Yy4YeOHBIX M IO3HABATEIbHBIX 3a]ad
OTIpeIeNIEHHOTO TUIIA, IPUOOPETEHUE OMbITa B 00JIACTH UCIOJIB30BaHUSI WH(HOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH, OBJAJEHUE KYJbTYpOM aKTUBHOTO HCIIOJIb30BAaHUSA PA3JUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENTFHO BBIOUPATh ONTHUMAIBHYIO (OpMY TPEIACTaBICHUS WHPOpPMAMH H HWUTFOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMU CXEMaMHU, JuarpaMmMamu, IpyrumMu popmamu rpa@uku 1 uX KOMOUHALUSAMU;

YMEHHUE HCIIONb30BaTh M AHAIM3MPOBATH B TpOILECCe YU4eOHOH M HMCCIEAOBATEIBCKOW AEATEIBHOCTH
MH(OPMALIHIO O BIUSHUU MIPOMBIIIJICHHOCTH, CEJIbCKOTO XO3SHCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPY XKaIOIIeH
IIPUPOJHOM CPEIBbI.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:

YMEHHUsI 3a/1aBaTh BOIIPOCHI (B XOJ€ Auaiora v (Wiv) JUCKYCCHH) IO CYLIECTBY OOCYXAAeMON TEMBI,
(bopMyIUpOBaTh CBOM MPEJIOKEHUSI OTHOCUTEIBHO BBIMOJIHEHUS MTPEIJIOKEHHON 3a/1auH;

YMEHUSl TPEJCTaBIATh IOJYyYEHHBIE pE3yJbTaThl I[103HABATEIBHOM JESITEIBHOCTH B YCTHBIX U
MACBMEHHBIX TEKCTaX; JeNaThb MPE3CHTAUUI0 pEe3yJbTaTOB BBINOJHEHUS XHWMHUYECKOTO 3KCIEPUMEHTA
(;1rabopaTopHOTrO OIBITa, Ta00PATOPHOM pabOTHI MO HCCIEIOBAHNIO CBOWCTB BEILIECTB, YUCOHOTO MPOEKTA);

yMEHHS Y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM IIO3HABaTeNbHOM U
UCCIJIEIOBATENbCKOM JEATENIbHOCTH MPU PEIICHUH BO3HUKAIOIIUX MIPO0JIeM Ha OCHOBE yuéTa OOLIUX UHTEPECOB
U corjlacoBaHusi mo3uiuii (o0cykaeHusi, 0OMEH MHEHHSIMH, «MO3TOBbBIE IITYPMbD», KOOPIUHAINS COBMECTHBIX
JCHCTBHM, OTIpe/ICIICHNE KPUTEPUEB TI0 OIICHKE Ka4eCTBA BBITIOJHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJIbHbIE YUeOHbIE 1eliCTBHA:

YMEHUE  CAMOCTOSITEIBHO  ONPENENATh  LEJIHW  JAEATEIIBHOCTH, IUIAHUPOBAaTh,  OCYLIECTBIIATH,
KOHTPOJIMPOBaTh W TMpPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIHHOCTh, BBIOMpATh Haunbosee
3¢ (eKTHBHBIC CIIOCOOBI pPEIICHUs YYEOHBIX W ITO3HABATEIBHBIX 3a/a4, CAMOCTOSITEIBHO COCTABJISATH WIIH
KOPPEKTUPOBATh MPEJIOAKEHHBIN aJrOPUTM JIEHCTBUI MPU BBHINOJIHEHUH 331aHUI ¢ YYETOM MOJIYYEHUSI HOBBIX
3HaHU# 00 M3y4aeMbIX 0OBEKTaX — BEIIECTBAX U PEAKIIUAX, OLICHUBATh COOTBETCTBUE MOJIYYCHHOTO pe3yJbTaTa
3asBJICHHOM 11eJIM, YMEHHUE UCIO0JIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, pe/jiaraéMble B YCIIOBUM 3aJaHUM.
2.3. TIPEJAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMeTHBIX pPe3yabTaTOB IO OCBOCHHIO O0S3aTENIbHOIO COJEP>KaHUs, YCTAHOBIIEHHOTO
naHHOW (enepanbHO pabodeld MPOrpaMMOM, BBIIEISIFOT: OCBOCHHBIC OOYYAIOIIMMHCS HAyYHBIC 3HAHUS,
YMEHHUS U CTIOCOOBI IEHCTBUH, crieluprUecKue sl MPeIMETHON 00IacTH «XUMUS», BUIBI A€ITEIbHOCTH IO
MOJTYYEHUIO HOBOTO 3HAHMS, €T0 MHTEPIPETAIlid, TPEoOpa30BaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U
HOBBIX CUTYaIUsX.

8 KUIACC

K xonmy oOydeHus B 8 KJjiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaXKaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHH:

- PacKpbIBaTh CMbICT OCHOBHBIX XMMHUUYECKHUX MOHSTHI: aTOM, MOJIEKYJIa, XUMUYECKHUM 3JIEMEHT, IPOCTOE
BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJTHOPO/IHAS M HEOJHOPOAHAS), BAIIGHTHOCTh, OTHOCUTEIbHAsI aTOMHAS
U MOJEKYJISpHAas Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJSIpPHAs Macca, MaccoBas J0JII XMMHYECKOTO
AJIEMEHTa B COEAMHEHHH, MOJISIPHBII 00BEM, OKCHJ, KHCIOTa, OCHOBAHHE, COJIb, JEKTPOOTPHUIIATEIHHOCTS,
CTENIEHb OKHCJICHMS, XMMHYECKash peakius, Kiaccuukanus peaxkiuid: peakiuu COCAUHEHUS, pEeaKIUu
pa3NoKEeHUs, peaklMK 3aMeIlleHus, PeaKIui OOMeHa, 9K30- M SHIOTEPMHUYECKHE PEaKIUU, TEIUIOBO 3 deKT
peakiuu, SIpo aroma, dJIEKTPOHHBIM CIOW aroMa, aTOMHas OpOWTalb, PajnyC aToMa, XMMUYECKasl CBS3b,
MOJISIPHASsE M HEMOJsipHasi KOBAJEHTHAsl CBSI3b, MOHHAs CBSA3b, MOH, KaTHMOH, aHUOH, PAacTBOP, MAcCOBAas JIOJISI
BelecTBa (MPOIICHTHAs KOHIIEHTpPAITUs) B PaCTBOPE;

— WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX TOHATHUM W TPUMEHATH 3TU TOHATUS TPHU
ONMMCAHUU BEUIECTB U UX MPEBPALICHU;

- HCITOJTH30BaTh XUMHYECKYIO CUMBOJIMKY JIJISI COCTABJICHHS (POPMYIT BEIIECTB M YPaBHEHUN XUMHUYECKHUX
peakuuii;

- OTpEeNATh BaJCHTHOCTh aTOMOB OJJIEMEHTOB B OHWHAPHBIX COCIUHEHHSX, CTENEHb OKHCICHUS
AJIEMEHTOB B OMHAPHBIX COCIWHEHUSX, MPUHAIICKHOCTh BEIIECTB K ONMPEeAeNEHHOMY KJIacCy COeIMHEHUH Mo
dhopmynaM, BUJ XUMHUYECKOH CBSI3H (KOBAJICHTHASI 1 HOHHAS) B HEOPTAaHUUYECKUX COCTMHEHUSX;

— packpbiBaTh cwmbicn [lepuoamueckoro 3akona [[. M. MenpaeneeBa: JeMOHCTpUpPOBAaTH MOHUMaHHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT UX MOJ0kKeHUs B [lepuoanyueckoil cucreme,



3aKOHOB COXPAaHEHMsI MacChl BEILECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIDHOTO YYE€HHs, 3aKOHa
ABorajipo;
- OTKCHIBATH U XapaKTepu3oBaTh TabmuuHyto popmy Ilepuoandeckoil cucTeMbl XUMHUECKUX 3JI€MEHTOB:
pa3nuyath TOHATHA «TJaBHas mnonarpynmna (A-rpynma)» u «mobounas noxarpynma (b-rpymma)», manbie u
OoJsiblIME TEPUOJbI, COOTHOCUTH OOO3HA4YEeHMs, KOTOpble HMMeroTcss B Tabuuue «llepuoauueckas cucrema
XUMHUecKUX 1eMeHToB 1. M. MeneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHMSI aTOMOB XMMHUECKUX
3JIEMEHTOB (COCTaB U 3aps s1pa, 00ILee YUCIO JIEKTPOHOB U PACIPEACIICHUE UX 10 SJIEKTPOHHBIM CIIOSIM);
— KJIaccu(UIUpPOBaTh XMMUYECKHE HJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUECKHE peakiuu (1o
YHCIIY M COCTAaBY Y4acTBYIOIIUX B PEAKLIUHU BELIECTB, 10 TEINIOBOMY dPPEKTY);
— XapakTepu3oBaTh (OMHMCHIBaThH) OOLIME XWMHUYECKHWE CBOMCTBAa BEUIECTB PA3JIMYHBIX KJIACCOB,
MIOATBEP>K/1asi ONMCAHNE IPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX PEaKLUid;
- IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTU OT MX Kauye€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH
IIPOTEKAHNs XMMUYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBUSX;
— BBIUHCIISATh OTHOCUTENBHYIO MOJEKYJISPHYIO W MOJSPHYIO Macchl BEILECTB, MACCOBYIO JIOJIIO
XHUMHYECKOT0 3JIEMEHTA IO (POpMyJie COSTUHEHHUS, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHHUIO XUMUYECKON PEaKLUH;
— IPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON JEATEJIBHOCTH — aHajlu3 M CHUHTE3, CPaBHEHUE,
0000IIeHNE, CHUCTEeMATU3alUI0, KIacCU(UKAIMIO, BBIABICHHE MPHUYUHHO-CICACTBEHHBIX CBSI3€H — IS
M3y4YeHUs CBOIMCTB BELIECTB U XUMUYECKUX PEaKIHi, e€CTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHUS — HAOJIIOICHHE,
U3MEpEeHUE, MOIEITMPOBAHUE, SKCIIEPUMEHT (PEaJIbHbII U MBICJICHHBIN);
- CJIeZIoBaTh MpaBWJIaM IOJIb30BAHUSA XMMUYECKOH MOCYA0H U JIaOOpaTOPHBIM 00OPYAOBAaHUEM, A TAKXKE
npaBuiaaM OOpalleHHs C BEIEeCTBAMHM B COOTBETCTBUM C HMHCTPYKLMSIMH I10 BBIIOJIHEHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB IO TOJYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEHIECTB (BOJAOpPOAA U KHUCIOPOIA),
IIPUTOTOBJIEHUIO PACTBOPOB C OINPEAEIEHHOM MacCOBOW [JOJIEH pPacTBOPEHHOIO BELIECTBA, IUIAHUPOBATh U
IIPOBOAUTh XUMHUYECKUE SKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB WIEJNOUYEH M KHUCJIOT C IOMOILBIO
WUHIUKATOPOB (JakMyc, ¢heHondraaert, MEeTUIOPAHK U IPYTHE).
9 KJIACC

K koHny oOyueHuss B 9 kuacce mnpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)aThb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCST YMEHUI:
- pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN: XMMHYECKHH 2JIEMEHT, aTOM, MOJIEKYJa, WOH,
KAaTHOH, aHUOH, MPOCTOE BEILECTBO, CJIOXHOE BEIIECTBO, BAJEHTHOCTb, 2JIEKTPOOTPULATEIBHOCTD, CTEIICHb
OKHCJICHUS, XUMHUYECKas peaklMsi, XUMUYecKasl CBA3b, TEIIOBOM 3PPEKT peakiuu, MOJib, MOJIAPHBIA 00BEM,
pacTBOp, DSJEKTPOJUTHI, HEIIEKTPOJIUTHI, SJIEKTPOIUTHYECKAsl IUCCOLMALUS, PEAaKIMU HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTuMble U  HeoOpaTHUMble peakUWH, OKHCIUTEIIbHO-
BOCCTAHOBUTENIbHBIE PEAKIUHM, OKHCIUTENb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHE, aJJIOTPOINS,
aM(pOTEepHOCTh, XUMHYECKasl CBS3b (KOBAJIEHTHAs, MOHHAs, MeETa/IM4ecKas), KpHUCTajUInyecKas pemérka,
KOppO3Usl METAJUIOB, CIUIABBI, CKOPOCTh XUMHYECKON peaKkluu, MpelenbHo nomyctumas koHuentpauus [IJIK
BELIECTBA;
- WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX IOHATUH M NPUMEHSATH OTH IOHATHS IIPU
OIMCAaHNU BEIIECTB U UX NPEBPALLEHUM;
- MCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBJIEHUS (POPMYI BEUIECTB U YPAaBHEHUM XUMHUYECKUX
peaKLuii;
- OTIpEENATh BAJIEGHTHOCTh U CTENEHb OKUCJIEHHS] XMMHUYECKHUX AJIEMEHTOB B COEIMHEHHUSAX Pa3IMYHOTO
coCTaBa, MPHUHAJJIEKHOCTh BEIIECTB K ONpeAeNEHHOMY KJIacCy COEAMHEHMH 1mo (GopmynaM, BUJI XUMUYECKON
CBSI3U (KOBaJECHTHAs!, MOHHAs, METAJIMUECKas) B HEOPTaHUUECKUX COCTUHEHUSX, 3apsi/l MOHA 110 XUMHUYECKOU
dbopMyre, xapakTep cpeabl B BOAHBIX PAaCTBOpaX HEOPraHUYECKUX COEAMHEHUH, THUI KPHUCTaNINYECKOU
PELMIETKH KOHKPETHOTO BEILECTBA;
- packpbiBaTh cMmbIci [lepnoanueckoro 3akoHa JI. 1. MenneneeBa U 1€MOHCTPUPOBAaTh €r0 MOHUMAHUE:
OMKCHIBATh W XapakTepus3oBaTh TalOianuHyro (opmy Ilepuonnyeckoil CHUCTEMBI XUMHYECKHX 3JIEMEHTOB:
pa3nuyath MOHATHA «TJlaBHas mnoxarpymmna (A-rpynma)» u «mobounas noxarpymma (b-rpymma)», manbie u
00JIbIIKE MEPUOJbI, COOTHOCUTh 0003HAUEHUs, KOTOPhIE UMEIOTCSI B MEPUOAMYECKON TabIule, ¢ YMCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHMsS AaTOMOB XHMMYECKHX JJIEMEHTOB (COCTaB M 3apsii sapa, oOIiee YHCIo
AJICKTPOHOB U PACIIPECIICHUE WX T10 JIEKTPOHHBIM CJI0SIM), OOBSCHATH 00IIHE 3aKOHOMEPHOCTH B U3MEHEHUH



CBOWCTB 3JIEMEHTOB U UX COCIMHEHUU B MPEEax MaJbIX NEPUOJOB U INIABHBIX NOATPYMI € YUETOM CTPOECHUS
HX aTOMOB;

— KIIACCU(UITUPOBATh XMUMHUYECKUE DIIEMEHTBI, HEOPTaHMUYECKHUE BEUIECTBA, XMMHUYECKUE PEaKIuu (IO
YHUCIy U COCTaBY YYacTBYIONIMX B PEAKIMHU BEHIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 M3MEHECHHUIO CTETICHEH
OKHCJICHUSI XUMUYECKUX 3JIEMECHTOB);

- XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CcrieNU(DPUUSCKUE XUMHUECKAE CBOMCTBA MPOCTHIX U CIOXKHBIX
BEIIIECTB, MOATBEPKIas OINHUCAHUE IPUMEPAMH MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIUX
XMMHYECKUX PEAKIIUI;

- COCTaBJIITh YPABHEHHS JJICKTPOJMTHYECKOW IMCCOLMAIMM KHUCIIOT, IIEJIOYeH W COJIeH, MOJHBIE U
COKpaII¢HHbIC YPaBHEHUS PEaKIIMii HOHHOTO OOMEHA, YpaBHEHHUS pEaKIIUi, TOITBEPKAAIONIUX CYIIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKIY BELIECTBAMU Pa3JIMYHbBIX KIJIACCOB;

- pacKpbIBaTh CYHIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUA MOCPEICTBOM COCTABIICHUS
AJICKTPOHHOTO OajaHca 3THX PEaKIInii;

— MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHUSA, BO3MOYKHOCTH IPOTEKAHUS
XMMHYECKHUX MTPEBPALLICHUIN B PA3JIMYHBIX YCIOBUSIX;

- BBIYUCIIATH OTHOCHUTEJIBHYIO MOJEKYJIAPHYIO M MOJISIPHYKO MAacChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOT0 3JIeMeHTa 1o (popMyrie COeIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI
10 YPABHEHHUIO XUMHYECKON PEAKIUU;

- coOiroaaTh IpaBuiia MOJIb30BAHUS XUMHUYECKOM MOCYA0N U TabopaTOpHBIM O0OPYJOBaHHEM, a TaKkKe
mpaBmiia OOpallleHus C BEUIECTBAMH B COOTBETCTBUU C HHCTPYKUHUSMU IO BBIMOJHEHHIO JaOOPAaTOPHBIX
XUMHUYECKUX OTBITOB IO MOJYUYEHUIO U COOMPaHUIO ra3000pa3HBIX BEIIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa);

- MPOBOJUTH PEAKIMU, MOATBEPKIAIONIME KAU€CTBEHHBIM COCTAB pPa3jMYHBIX BEILIESCTB: Paclo3HaBaTh
OMBITHBIM MYTEM XJIOPHUI-, OpOMUA-, HOAUA-, KapOoHaT-, docdaT-, cuIuKar-, cyabdar-, TUAPOKCUA-UOHBI,
KaTUOHbl AMMOHUS M MOHBI M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BCILIECTB;

— MIPUMEHATh OCHOBHBIEC OINEPALMU MBICIUTEIBHON NESITEIbHOCTH — AHAIW3 M CHHTE3, CPaBHEHME,
00001IeHre, CHUCTEMATH3aUIO, BBISIBICHHUE MPUUYMHHO-CIEACTBEHHBIX CBSI3€H — I HM3y4eHUs CBOICTB
BEIIECTB M XHMMHMUYECKHX DPEAKIUN, €CTECTBEHHO-HAYYHBIE METOJbl MO3HAHUS — HAONIOJCHHUE, WU3MEpPEHHE,
MOJEIIMPOBAHUE, IKCIIEPUMEHT (pEasIbHbIN U MBICIICHHBIN ).

3. TEMATHUYECKOE IIVIAHUPOBAHMUE 110 YYEBHOMY INIPEAMETY «XUMMUS»

8 KIIACC

KoaunyecTBo yacoB
Ne HanmeHoBaHMe pa3jeioB U TeM DJIeKTpPOHHbIe (LM (ppPOBbIE)

n/n MPOrpaMmbl Bcero Kontp. | Hpaxr. o0pa3oBaTe/bHbIE pecypchl
pa6oTnl | padoThl

Pasznea 1. IllepBoHayaibHble XUMHYECKHE OHATHUSA

Xumusi — BaxkHast 00J1aCTh
1.1 | ecrecTBO3HAHHUS U MPAKTUYECKON 5 2
JIeSITeTbHOCTH YeJIOBEKa

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

1.2 | BemecTBa U XUMHYECKUE PEAKITHH 16 1 Eggi?ﬁ;ee%zi?ﬁ? £41837¢
Wroro no paszneny 21
Pa3nes 2. Bakneiimme npeacTaBuTe Il HEOPraHMYECKHUX BeLeCTB
21 Boznyx. Kucnopon. [Toustue 06 6 bubnmoreka [JOK
OKCHJIaxX https://m.edsoo.ru/7f41837c
2.2 | Bomopon.IlonsiTie 0 KHCIOTaX M CONSIX 7 ﬁgggﬁf}zii(ﬁfﬂ £41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnuotexa [JOK

COEIMHEHUN https://m.edsoo.ru/7f41837¢c

Wroro no paszneny 29
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Pasznen 3. Ilepuoanueckuii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jaemenTon /1. U.
MenpaeneeBa. CTpoeHune aToM0B. XUMUYeCKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBHTEIbHbIE PeaKIUU

[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucteMa XMMUYECKUX

bu6mmoreka [IOK

ITPOTPAMME

3.1 snementoB /. 1. Menpeneena. ! https://m.edso0.ru/7f41837c
Ctpoenue aToma
39 Xumudeckas cBs3b. OKHUCIUTEILHO- 3 1 bu6mmoreka [IOK
' BOCCTAHOBHTEJIbHBIE PEAKIINU https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837¢c
IHoBTOpEHUeE, 00001IeHNE U 3 bubnmoreka [JOK
cucTeMaTH3anus 3a Kype 8 kiacca https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 4

9 KJIACC
KoJsmnuyecTBo 4acos
Ne HaunmeHoBaHMe pa3jeioB U TeM DJIeKTpOHHbIe (LM (POBbIE)
n/n NPOrpaMMsbI Bcero Konrp. | Ipaxr. o0pa3oBaTe/ibHbIE PeCypChl
pa6oThl | padoThI
Pa3nes 1. BemecTBo U XMuuyeckue peakuumn
11 [ToBTOpenue u yrirydiieHre 3HaHU! 5 bubnuorexa [JOK
' OCHOBHBIX Pa3JielioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH 4 bubnnoreka [HOK
| XUMHYECKUX peaKIuii https://m.edso0.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOLIUALIHS. 8 1 1 bubnuorexa [JOK
" | XuMHYeCKHE peakIMK B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazpeny 17
Pasznea 2. Hemerayibl 1 UX cOeIMHEHUS
21 OO1m1ast xapaKTepUCTHKA XUMUYECKHX 4 1 bubnuoreka [IOK
™ | anementoB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
s | S e e | o LOK
' PYHIBL 6P https://m.edso0.ru/7f41a636
COCJIMHECHHUS
OO61mas xapakTepruCTHKa XUMUYECKUX
bu6mmoreka [IOK
2.3 | anementoB VA-Tpynnsl. A3ort, Gpocdop 7 1 https://m.eds00.ru/7f41a636
U UX COE€JIMHEHUS
24 | mewenton Wacrpymnm. Yeacponn | 8 | 1 | 2 |BiGmoresaliOK
' N ' https://m.edso0.ru/7f41a636
KPEMHHI 1 UX COETMHEHMSI
Wroro no paszneny 25
Pazjnen 3. MeTassibl U MX COeIMHEHUS
. bubmuoreka [JOK
3.1 | Obmme coiicTsa metannon 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 | BaxHeiimme MeTAIUIBI U KX COEIUHEHUS 16 1 2 https://m.eds00.ru/7f41a636
Wroro no paszneny 20
Pa3nes 4. Xumus 1 oKpykapumas cpeaa
41 BemecTsa 1 maTepuansl B KU3HU 3 bubnmnoreka [JOK
" | genoBeka https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
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IToBTOpEHUE, 00001ICHUE U 3 bubnnorexka [HOK
cucreMaTH3anus 3a Kype 8 kiaacca https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68 3 ;
I[TPOT'PAMME
4, MNOYPOUYHOE IINTAHUPOBAHUE
8 KVIACC
Ne Kou-Bo
n/n Tema ypoka 4acoB
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe TOHATHS 21
1 IIpenmer xumuu. Ponp XuMuM B )KU3HU Ye€JIOBEKA. TeJla U BEMIECTBA 1
2 | CraproBas nuaroctuka. I[loHsTHE 0 MEeTO/IaX TO3HAHUS B XUMHUH
3 | Yucreie BemecTBa 1 cMecu. CriocoObI pa3esieHus: cMecei
4 [TpakTrueckas padora Ne 1 «[IpaBuna paGoTsl B 1a00paTOpuu U MPUEMBI OOPAILIEHUS C 1
71a00paTOPHBIM 000PYIOBAHUEM
5 | IIpaktuueckas paborta Ne 2 «Paznenenue cmeceld (Ha mpuMepe OYNCTKH IMOBAPECHHOHN COJIN)» 1
6 | ATOMBI 1 MOJIEKYJITBI 1
7 | XuMudeckue 371eMeHThl. 3HaKu (CUMBOJIbI) XUMUYECKUX JIEMEHTOB 1
8 | [IpocThie U CIOXKHBIC BENIECTBA 1
9 | ATOMHO-MOJIEKYIISIPDHOE YUEeHUE 1
10 3aKOH MOCTOSIHCTBA COCTaBa BElIECTB. XuMudeckas popmyia. BaaeHTHOCTh aTOMOB 1
XUMHYECKHX AJIEMEHTOB
11 | OrtHocuTenbHas atoMHas Macca. OTHOCUTENIbHAS MOJIEKYJIIpHAsl Macca 1
12 | MaccoBas 10151 XUMHUYECKOT0 3JIEMEHTA B COCIMHEHUU 1
13 | KonnuecTBo BemectBa. Moib. MossipHas Macca 1
14 | dusnyeckre U XMMHUYECKUE IBICHUS. XUMHUUYECKasl PeaKIlus 1
15 | IlpusHaku 1 yCIoBUSI IPOTEKAHUS XUMUYECKUX pEaKui 1
16 | 3akoH coxpaHeHHs Macchl BeUIeCTB. XMMHUYECKHE YPaBHEHUS 1
17 | BeluucneHus KOJMYECTBA, MACCHI BEIIECTBA MO YPABHEHUSIM XUMHYECKHUX PeaKInii 1
18 | Pemenue 3amau 1
19 | Knaccudukanus XuMU4ecKnX peakiuid (CoeTMHEHHsI, Pa3JIOKEHHsI, 3aMeIIeHNs, 0OMeHa) 1
20 | M. B. JlomoHOCOB — yu€HbIH-HITMKIONEANCT. OO00IICHHE U CHCTeMAaTH3aIlNs 3HAHUN 1
21 | KonTponpHas padota Nel mo Teme «BemniecTBa 1 XUMHUECKUE PEAKITHI 1
Paznen 2. Baxkneiinme npeicTaBuTe/ I HEOPraHU4eCKHX BelleCTB 29
29 AHanm3 KOHTPOJIBHOM paboThl. Bo3myx — cmech ra3zoB. CoctaB Bo3nyxa. Kucinoponx — 1
AJIEMEHT M NPOCTOE BemecTBo. O30H
23 dusnyuecKkue 1 XMMUYECKHe CBOMCTBA KMCIOopo/a (peakluu OKuciaeHus, ropenne). [lonstue 1
00 okcuaax
24 CrniocoOblI MostydeHus KUCIopo/ia B 1abopaTopuu U MpombliuieHHOCTU. [Iprumenenne 1
KHCJIOpo/ia
o5 TennoBoii 3¢ (hekT XUMUUECKOH peakiuy, MOHATHE O TEPMOXUMHUECKOM ypaBHEHUH, IK30- U 1
DHJIOTEPMHUYECKUX PEAKIUIX
26 | TormmmBo (He(Th, Yroiab ¥ MeTaH). 3arps3HeHne BO3/yXa, CIOCOOBI €ro MPe0TBPAICHHS 1
27 HpavKTquCKaﬂ pabota Ne 3 mo teme «Ilomydenne u coOupaHue KUCIopoaa, U3ydeHne ero 1
CBOWCTB»
28 | Bogopoxg — »nemeHT U npocTtoe BemecTBo. HaxoxxieHue B npupoje 1
29 | dusnyeckre U XUMHUYECKHE CBOIcTBa Bojlopoa. [Ipumenenne Bogopoaa 1



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

30 | IloHsiTHE O KMCIIOTAX U COMSIX 1

31 | CrocoObI mosrydeHust BOJIOpoJia B JabopaTopuu

32 | MonsipHbIii 00bEM ra3oB. 3akoH ABOTaapo 1

33 Brruncnenus 00pEMa, KOJTMYECTBa BEIIECTBA ra3a Mo €ro U3BECTHOMY KOJIMUECTBY BEIIECTBA 1
WM 00BEMY

34 BBI‘II/ICJ'IGHI:I}I 00BEMOB ra3oB MO YPaBHEHHUIO PEaKIMU Ha OCHOBE 3aKOHA 00bEMHBIX 1
OTHOIIICHU! ra30B

35 | ®dusnueckue U XUMHUYECKHE CBOMCTBA BOIbI

36 | CocraB ocHoBanwmii. [lonsatue 06 nuanKaropax

37 Bona kak pactBoputens. HachllieHHbIE M HEHACHIILIEHHBIE pacTBOPBI. MaccoBast 10J1st 1
BEIIIECTBA B PaCTBOPE

38 HpaKUTquCKaH Pa60Ta No 4 o Teme «IIpuroToBieHrue pacTBOPOB € ONMPEACIEHHON MAaCcCOBOM 1
JI0JIeH paCTBOPEHHOTO BEIIECTBAY

39 | KonTposbnas pabota Ne2 mo reme «Kuciopoa. Bogopon. Bomay» 1

40 | AHanmu3 KOHTpOJIbHOW paboThl. OKCHBI: COCTaB, KIACCH(HUKAIHS, HOMEHKIATypa 1

41 | IosydeHre U XUMUYECKUE CBOWCTBA KHCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHJIOB 1

42 | OcHoBaHMS: COCTaB, KIaccu(uKaIys, HOMCHKIATypa 1

43 | TlomydeHnne n XUMUYIECKUE CBOWCTBA OCHOBAHUH 1

44 | Kucnotsl: cocTtas, Ki1accu(uKaims, HOMECHKIATypa 1

45 | IlomydyeHne U XUMHUYECKHE CBOWCTBA KUCIIOT 1

46 | Conu (cpenHue): HOMEHKIIATypa, CIIOCOOBI MOMYUCHHU s, XHMUYECKUE CBOMCTBA 1

47 [TpakTrueckas paborta Ne 5. PeHJeHI/I? 9KCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «OCHOBHbBIE 1
KJIACCHI HEOPTaHUYECKUX COCTUMHECHUI

48 | 'emernyeckas CBSI3b MEKAY KJIAaCCAMH HEOPTaHMYCCKUX COCTUHCHHM 1

49 | O6001IEeHNE ¥ cUCTEMATA3AINAS 3HAHUHA

50 | KonTposbHas padota Ne3 1o reme "OCHOBHBIC KJIACCHI HEOPTaHUYECKUX COCTUHEHUI"

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux iementosn /1. U.

MenpeneeBa. CTpoeHue aToM0B. XUMHYecKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE 15

peaxkiun

51 AHanmm3 KOHTPOJIBHOU paboThl. [lepBhie MOMBITKY KiIacCU(PUKAIIMA XUMUYECKHUX JIEMEHTOB. 1
[loHsiTHE O rpyNIax CXOJHBIX AJIEMEHTOB

52 Ilepnoanueckuii 3akoH u [leproanueckas cucreMa XuMHU4eCKUX 31eMeHToB Jl. U. 1
Menieneena

53 | llepuompl, rPyIIIBI, MTOATPYIIIBI

54 | Ctpoenue aromoB. CocTaB aTOMHBIX sifiep. M30Tombl

55 Crtpoenue IeKTPOHHBIX 000JI09eK aTOMOB d1eMeHTOB [lepronnueckoit cuctemsr /1. U. 1
Menpeneena

56 XapakTepucTuka XMMHYECKOTO 3JIEMEHTA 10 ero noyioxkeHuto B [lepuoanueckoii cucreme /. 1
W. MenneneeBa

57 3H?‘I€I—£I/Ie [Iepnonnueckoro 3akoHa Juisl pa3BUTUA HayKu U npakTtuku. J[. 1. MenneneeB — 1
YU€HBIH, IeAaror U rpakJIaHuH

58 | DHIEeKTPOOTPUIIATENILHOCTh ATOMOB XUMHUYECKHX DJIEMEHTOB 1

59 | MonHas xummu4deckast CBsI3b 1

60 | KoBaneHTHas nmonsipHasi XMMUYECKasl CBsI3b 1

61 | KoBaneHTHas HemoJsipHAss XUMHYECKAs! CBSI3b 1

62 | CrerneHb OKHCIICHUS 1




63 | OKHUCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKITUU 1
64 | OKucIUTENN U BOCCTAHOBUTEIN 1
65 | KoaTponbHas padota Ned o reme «CtpoeHue aroma. XUMHUYECKasi CBSI3b)» 1
IloBTOpeHue, 00001IeHNE U cHCTeMAaTH3alus 3a Kypc 8 ki1acca 3
66 | Ananu3 KOHTpoJIbHOU paboThl. O00OIIEHNE U CHCTeMaTH3aIMsI 3HaHUH 3a Kypc 8 Kiacca 1
67 | OGo0Omenue U cucTeMaTh3anys 3HaH|H, pelIeHne pacu€THBIX 3a1a4 1
68 | O6Go0menue u cucTeMaTH3anys 3HaHUH, PEeIIeHNE MPAKTHYECKUX 3a1a4 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
9 KJIACC
Neo Koxa-Bo
n/n Tema ypoka 4acoB
Pa3nes 1. BemecTBo H XMMHYeCKHe peaKIuu 17
1 | Ilepuoanueckuii 3axkoH. Ilepuonnyeckas cucrema xumuueckux snemeHToB /1. . Menneneesa 1
2 | 3aKkOHOMEpPHOCTH B M3MEHEHUH CBOMCTB XMMUYECKHUX JIEMEHTOB MEPBHIX TPEX NEPUOJIOB 1
3 | Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKHUX BEIIECTB 1
4 | Buapl XUMUYECKOM CBS3M U TUIIbI KPUCTAUNIMYECKUX PEIIETOK 1
5 | Knaccudukanus XuMHYECKUX peakLui 110 pa3IMyHbIM PU3HAKAM 1
6 [ToHsiTHE O CKOPOCTH XMMHUYECKOH peakiuu. [IoHATHE 0 TOMOT€HHBIX U I'€TePOr€HHBIX 1
peaKIusIx
v IlonsiTHE 0 XNMHYECKOM paBHOBECHH. DAKTOPBI, BIUAIOLIME HA CKOPOCTh XMMUYECKON 1
PEAKIMHU U NOJIOKEHUE XMMUYECKOI'0 PAaBHOBECHS
8 | OKucInTeIbHO-BOCCTAHOBUTEINIbHBIE PEAKIIUU 1
9 | OKMCIUTETHbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH 1
10 | Teopus snekTpoauTudeckoil nucconuanuu. CHibHbIE U c1a0ble 3JIEKTPOJIUTHI 1
11 | MoHHble ypaBHEHHs peakui 1
12 XUMHUYECKHE CBOMCTBA KMCIOT M OCHOBAaHMI B CBETE MPECTABICHUN 00 3IEKTPOIUTHUECKON 1
JMCCOLMAIIUU
13 | Xumuueckue cBOICTBA COJIeH B CBETE MPECTABICHHA 00 dIIEKTPOIUTHUECKON JUCCOIUAITIH 1
14 | [lonsTHe 0 TUIIPOSIN3E COJIEH 1
15 | O0oOI1IeHne U cUCTEMATH3ANS 3SHAHUHA 1
16 | IIpakruueckas pabora Ne 1. «PemneHne SKCriepruMeHTAIBHBIX 32149 1
17 KonTponbhast padota Nel o teme «nekTponuTuyecKkas Auccoruanus. XuMUYecKue 1
pEaKIMK B pPacTBOPax»
Pa3nes 2. HemeTassibl M MX COeIMHEHH S 25
18 AHanIu3 KOHTPOJIbHOM paboThl. O0IIas XapakTepUCTUKA rajloreHoB. XMMHUYECKHE CBONCTBA 1
Ha NpUMepe XJiopa
19 | XnopoBonopon. CossiHas KMUCIO0Ta, XMMUYECKHE CBOWCTBA, OJyYeHHE, TPUMEHEHNE 1
20 | IIpakTnueckas pabota Ne 2 o reme «llonaydyeHne consiHOM KUCIOTHI, U3y4eHHE €€ CBOMCTB» 1
21 | BoluncieHus 1o ypaBHEHUSIM XUMUYECKUX PEaKIMi, €CIIM OJMH U3 PEareHTOB JaH B U30BITKE 1
22 | O6mas xapakTepucTruKa 3y1eMeHToB VIA-rpynns 1
23 AnnotponHslie Moaudukanuu cepbl. HaxoxaeHnue cepbl U €€ coeTMHeHUH B IPUPOJIE. 1
XHUMHYECKUE CBOMCTBA CEPBI
24 | CepoBonopoa, CTpoeHue, (pu3ndecKkie 1 XUMUIECKHEe CBOHCTBA
25 | Okcuppl ceprl. CepHast KHCIIOTA, PU3NYECKHE M XMMUYECKHE CBOWCTBA, TPUMEHEHHE 1
26 XUMHYECKUE peaKllii, JIeXKallle B OCHOBE MIPOMBIIIJIEHHOTO CII0c00a MOIy4eHHs CEpHOI 1
KHCJIOTHl. XUMUYECKOE 3arpsi3HEHNE OKPYKAIOIEH Cpe/ibl COETUHEHUSIMU CEPhI




27 | Berunciaenue MacCoBOM I0JIM BBIXOJA MPOAYKTA PEaKITUU 1

28 OO0mas XxapakTepucTUKa 3J1eMeHTOB V A-rpymibl. A30T, pacIpOCTpaHEHHE B TIPUPOJIC, 1
dbusznyecKre 1 XUMUYECKIE CBONCTBA

29 | AMMuak, ero (pu3NYeCKre U XUMHUECKUE CBOICTBA, MOIYYEHUE U TPUMEHEHHE

30 | IIpakTudeckas pabora Ne 3 o teme «llonyuenne aMMuaka, H3y4eHHE €r0 CBOMCTBY 1

31 | AzoTHas kucioTa, e€ GU3nYECKre U XUMHUIECKHUE CBOHMCTBA 1

32 Hcnonp30BaHre HUTPATOB U COJICH aMMOHHS B KAUECTBE MUHEPAIbHBIX YI0OpEHUH. 1
XUMHUECKOE 3arps3HEHUE OKPY)KAIOIIEH Cpeibl COSIMHEHUSIMH a30Ta

33 ®ocdop. Okeun pocdopa (V) u pochopHas kucnora, pU3HIECKUEe U XUMUIECKHAE CBOHCTBA, 1
MOJTy4YeHUE

34 Hcnons3oBanue ¢pocdaTtoB B KaueCTBE MUHEPAIbHBIX yI0OpeHu. 3arpsa3HeHe MPUPOIHOI 1
cpensl hochatamu

35 | Yruepon, pacpocTpaHeHue B MPUpPoe, (GU3MUECKre U XUMUYSCKUE CBOWCTBA 1

36 Oxcuzpl yraeposa, ux (pu3HuecKue 1 XUMUYECKHE CBOMCTBA. DKOJIOTUYECKHE TPOOIEMBI, 1
CBsI3aHHBIE C OKcHI0M yriepoaa (1V)

37 | YronbHas KHCIIOTA U €€ Cou 1

38 [TpakTiueckas paborta Ne 4 o reme "[lonydyenue yriaekucioro raza. KauectBenHas peakius 1
Ha KapOoHaT-uoH"

39 | IlepBoHavanbHbIe MOHATHS 00 OPraHMYECKUX BEMIECTBAX KaK O COCTMHEHUSAX YTIepoJia 1

40 | Kpemuwuii u ero coeuHEHUs

a1 [Tpaktuyeckas padora Ne 5. PemeHne sKkCriepuMeHTaIBHBIX 33134 10 TeMe «Baxnenme 1
HEMETAJUIBl U MX COCTMHEHUS

42 | KontponbHas pabota No2 no teme «BaxHeiine HeMeTauibl U UX COSTUHEHUS) 1

Pasznea 3. Mera/uibl 4 UX COeINHEHNHA 20

AHanm3 KOHTPOJIBHOHM paboThl. O0Imas XapaKTepruCcTUKa XUMUIECKUX SJIEMEHTOB —

43 | metannoB. MeTannudeckas CBsI3b U METAJUTMUECKast KpUCTalindyeckas pemérka. duznueckue 1
CBOIICTBa METAJJIOB

44 | XumMu4ecKkrue CBOMCTBA METAJJIOB. DJIEKTPOXUMUUYECKHI PSAJT HATIPSKEHUN METAJIOB 1

45 O6HH/I€VCHOCO6I>I nosyueHus: MetaysioB. CruiaBbl. BerurcneHus o ypaBHEHUSIM XUMHUYECKUX 1
peaxIuii, €CIIM OJJMH U3 PEareHTOB COJEPIKUT MPUMECH

46 | IloHsiTHE O KOPPO3HH METAJLUIOB 1

47 | Illeno4yHble METAILIbI 1

48 | Okcuibl ¥ THAPOKCHUIBI HATPHS M Kalus 1

49 | IllenoyHoO3eMeIbHBIC METAIUIBI — KATBIIUI U MarHuu 1

50 | Baxueiimme coeqMHEHNS KaIbIHAS 1

51 | O606meHne u cucTeMaTu3anus 3HaHu| 1

52 | YKécTkocTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs! 1

53 | IIpakTrueckas pabota Ne 6 o reme "XKECTKOCTh BOABI M METOABI €€ yCTpaHEeHUs " 1

54 | Anromunuit 1

55 | AmdoTtepHbIe CBOIICTBA OKCHA M THAPOKCUAA 1

56 | XKeneso 1

57 | Okcupsl, ruapokcu sl U conn sxesesa (1) u xenesa (111) 1

58 | O06oOIIIEeHrE U cucTeMAaTH3alis 3HAHUN 1

59 [TpakTrueckast pabota Ne 7. Perienue skcriepuMeHTaIbHBIX 3aa4 1o TeMe «Baxkneinime 1
METAJIJIBl U MX COEJTMHEHUS

60 | Beruucienus mo ypaBHEHUSIM XUMUYECKUX PEAKIIUi, €CITU OJJUH U3 PEareHTOB JaH B U30bITKE 1




WIM COICPKUT MpUMecH. BrruncieHnss MaccoBoil 10J1M BBIXOAA MPOIYKTA PEakiuu

61 | O0oO0IIEHnEe U cUCTEMATH3ANS 3SHAHUHA 1
62 | KoatponbHas padota Ne 3 mo reme «BakHeiiye MeTauIbl 1 UX COCTUHECHUS 1
Pa3nes 4. Xumus u okpy:kawmasi cpeaa 3

63 | Anaym3 KOHTpOJLHOU paboThl. BemecTBa n MaTepuaibl B TOBCETHEBHOM JKU3HH YEJIOBEKA 1
64 | Xumudeckoe 3arps3HEHHE OKPYKAIOIICH CpeIbl 1
65 | Poip XMy B pelieHun SKOJIOTHYECKUX Tpo0ieM 1
IloBTOpeHue, 00001IeHNE U CHCTEMATH3alUs 3a Kypc 9 Ki1acca 3

66 | O6o06mIeHre U cucTeMaTU3alus 3HaHUN 3a Kype 9 kimacca 1
67 | OGo0Omenue U cucTeMaTh3anys 3HaHUH, PEeIIeHNE paCUeTHBIX 3a]a4 1
68 | O6o06menue U cucTeMaTu3anys 3HaHUH, PelIeHNe MPAKTHYECKUX 3a1a4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

S. MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI
8 KJIACC
Kon . .
HpoBepsieMOro IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/1bHOI
NMPorpaMMbl OCHOBHOT0 00111ero o0pa3oBaHusi
pe3yJbTara
1 ITo Teme: «IlepBOoHaYaIbHBIE XUMUUECKUE TTOHITUS»
PaCKpBIBATh CMBICII OCHOBHBIX XMMHUYECKHX IOHATUN: aTOM, MOJIEKYJIa, XUMHUYECKHI
AIIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHASI M HEOTHOPOIHAS ),
BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsl U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BELIECTBa,
11 MOJIb, MOJISIPHASI Macca, MaccoBast JI0JIsl XUMHUECKOTO JIEMEHTA B COSAMHEHUH, MOJISIPHBIN
00BbEM, XUMUYECKask PeakLus, KIacCU(PHUKALMs pEeakMi: peakliuu COeANHEHMs, PeaKLIuU
Pa3I0KEHUs, pEaKIK 3aMeIIeHUs, peakiui 00MeHa, IK30- U YHIOTEPMUUYECCKHIE PEAKIINH,
TeIUI0BOM 3P PEKT peakuuu, pacTBOp, MaccoBasi J10Jis BeleCTBa (IPOLIEHTHAs
KOHIICHTpAIIKs) B PaCTBOPE
19 WILTIOCTPHPOBATH B3AHMOCBSA3b OCHOBHBIX XHMHYECKHX MOHATUI U IPUMEHSTH 3TH MOHATHUS
IIpY ONMCAHMHU BEIECTB U UX MPEBpaILeHHH
13 MCTIONB30BATH XMMHUECKYIO CHMBOMHKY JUI COCTABICHHUS (hopMyIT BemeCcTB U ypaBHEHU I
XUMHUYECKHX PeaKIuii
14 PacKpBIBATh CMBICII 3aKOHOB COXPAaHEHMs MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
' MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHA ABOTaJIpO
1.5 OTIPENIeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX
16 KJIacCU(UIIUPOBATh XUMUYECKHE PEAKIIUH (IT0 YHCITY M COCTaBY YYaCTBYIOIIUX B PEAKIIUU
BEILIECTB, M0 TEIIOBOMY 3¢ (deKTy)
1.7 BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
1.8 BBIYUCIISITH MACCOBYIO JIOJIFO XUMHUYECKOTO DJIEMEHTA TI0 ()OpMYJIe COSMHEHUS,
1.9 BBIYHUCIISITH MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE
110 NPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI TO3HAHUS — HAOIIOJICHNE, H3MEPEHHE,
MO/JIEIUPOBAaHHE, IKCIIEPUMEHT (peasbHbI M MBICIICHHBIH )
2 [To Teme: «BaxkHelue npeacTaBUTEIN HEOPIraHUYECKUX BEIIECTBY
2.1 PaCKpBIBATh CMBICII OCHOBHBIX XMMHUYECKHUX IMOHSITUNA: OKCHJI, KUCIIOTA, OCHOBAHHE, COJIb
29 OTIpeNeNATh NPUHA/ATIEKHOCTh BEIIECTB K ONPEAIEHHOMY KJIacCy COeIMHEHUN 1O
dbopmynam
2.3 KJIaccu(UIIMPOBaTh HEOPraHMUECKUE BELIECTBA
XapakTepu3oBaTh (OMUCHIBATh) OOIINEe XUMUYECKHE CBOMCTBA BELIECTB PA3JIMUYHBIX KIACCOB,
2.4 MIOJTBEPIK/1asi OMTMCAHKE TIPUMEPAMH MOJIEKYIISIPHBIX YPaBHEHUI COOTBETCTBYIOIITIX
XAMHYECKUX PEaKUi




2.5

IMPOrHO3UPOBATH CBOMCTBA B€HICCTB B 3aBUCHUMOCTH OT UX Ka4YC€CTBEHHOI'O COCTaBa,
BO3MOXHOCTHU MMPOTCKAHUA XUMHUYCCKUX HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

CJIEZIOBATh MPaBHJIaM IOJIb30BaHUS XUMHUYECKON TIOCYI0H M TaOOpaTOPHBIM
00opy/s0oBaHUEM, a TAaK)KE IIPaBUIaM OOpAIEHHS C BEIIECTBAMU B COOTBETCTBHUH C
UHCTPYKLHUSMHU 110 BBIITOJIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB MO TOJTYYECHUIO U
coOupaHuIo ra3000pa3HbIX BEIIECTB (BOJIOPOAA U KHCIOPO/a), IPUTOTOBIEHUIO PACTBOPOB
C OnpeAcNIEHHON MacCOBOM J10J1€l PaCTBOPEHHOIO BELECTBA, IUIAHUPOBATH U IIPOBOJIUTH
XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOUEH U KUCIOT C IIOMOIIBIO
UH/INKATOPOB (JIakMycC, (eHOIPTATICHH, METUIOPAHXK U APYTHE)

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOU peaKkiuu

ITo Teme: «Ileproanueckuii 3akoH u [lepuognyeckas cucreMa XMMUYECKUX 3JIeMeHTOB /1.
U. MenneneeBa. CtpoeHue aToMOB. XUMHUUYECKasi CBsA3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

PacKpeIBaTh CMbICJI OCHOBHBIX XUMHUYCCKUX TTOHATHH: AApO aToOMa, SHGKTpOHHHﬁ cJIou
aToMa, aToOMHas Op6I/ITaJIB, paanyc atoMa, XUMHYCCKad CBA3b, IMOJIApHAA U HCIIOJIApHAast
KOBAJICHTHAs CBA3b, JICKTPOOTPHULATCIbHOCTE, HOHHAA CBA3b, HOH, KATUOH, aHHOH, CTCIICHb
OKHCJICHHUA

KJIaCCI/I(i)I/IIII/IpOBaTI) XUMHNYCECKHUEC 3JICMCHTBI

OINMCHIBATh U XapaKTepu30BaTh TabauuHyto popMy lleproanueckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB: Pa3IMyaTh MOHATHUS «TJIaBHAs MOArpynna (Arpynna)» u «1ododHas oArpymma
(brpymnmna)», «mainbie» U «00JbIINE) NEPUOIbI

packpsiBaTh cMbici [leprnoanueckoro 3akona .M. MenaeneeBa: 1eMOHCTPUPOBATh
IIOHUMaHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX AIIEMEHTOB OT UX
nonoxkeHus B [lepuoanueckon cucreme

COOTHOCHTH 0003HauCHHS, KOTOpbIe UMEIOTCs B Tabmuie «[lepuoanyeckas cuctema
XUMHYecKHX 371eMeHToB [I.M1. MenaeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS
aTOMOB XMMHMYECKHUX 3JIEMEHTOB (COCTaB M 3apsj Apa, 00LIEe YUCIO NIEKTPOHOB U
pacripeielieHUe UX 10 3JIEKTPOHHBIM CJIOSIM)

OmnpeaAcCIATh CTCIICHb OKUCIICHUSA 3JICMCHTOB B 6I/IHapHI>IX COCANHCHUAX

ONpeaciIATb BUI XHMHYSCKOM CBS3U (KOBaJ'IeHTHaSI n I/IOHHaH) B HCOPraHNMYCCKUX
COCOUHCHUAX

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOI 00pa3oBaTe/IbHOI
NporpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

[To Teme: «BemecTBo 1 XUMHYECKask pEAKLUSD)

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUUYECKHUX MOHSATUN: PACTBOP, IIEKTPOIUTHI,
HEDJIEKTPOIIUTHI, DIIEKTPOIUTHIECKAs TUCCOLIUALINS, peaKIIM1 HOHHOTO 0OMeHa,
KaTaau3aTop, XMMHYECKOE paBHOBECHE, 00paTUMbIE U HEOOpaTUMBIE PEaKIINH,
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTEb, OKUCIICHUE U
BOCCTaHOBJICHHUE, AJTIOTPOTHS, aM(OTEPHOCTh, XUMUYECKas CBsI3b (KOBAJICHTHAsI, HIOHHAS,
MeTaJuIMuecKas), KpUCTAININYeCKast pelI€TKa, CIUIaBbl, CKOPOCTh XUMHUYECKOU peaKIuu

1.2

HITIOCTPUPOBATH B3AMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHSITHH U IMPUMCHSATE OTU IMOHATHA
IpU ONTMCAHUHU BCHICCTB U UX HpeBpaH_[CHI/Iﬁ

1.3

1.4

COCTABJIATh YPABHEHMS DJIEKTPOIUTUYECKON TUCCOLMALUNA KUCIIOT, IIEJI0UYEH U COJIEH,
MIOJIHBIE U COKpALIEHHBIE YPaBHEHHS peaklIuii HOHHOTO oOMeHa

pPacKphIBaTh CYIIHOCTb OKACIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI OCPEACTBOM
COCTaBJICHUS JICKTPOHHOT0 OaJlaHCa ITHX PeaKLui

1.5

IMPOBOAUTD paC‘-IéTBI 110 YPaBHCHHIO XUMHYECKOMN pcaknuu

IIo Temam: «HemeTamnsl 1 uX coeIMHEHUS» U «MeTaibl 1 MX COSAUHEHUS)

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CTIEIHU(PUISCKHE XUMUIECKHUE CBOWCTBA MPOCTHIX U




CJIOKHBIX BEILECTB, MOATBEPKIAsl ONMCAaHUE IPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIUN

COCTaBJIATb YPAaBHCHUA peaKHHfI, MOATBCPIKAAONUX CYHICCTBOBAHUC TeHETHUYECKOM CBA3U
MCXKOY BEIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.2

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOKHOCTH
IIPOTEKaHUsl XUMUYECKUX IIPEBPALLECHUN B PA3JIMYHBIX YCIOBHSX

2.3

CJIEIOBATh MMPABUIIAM ITOJI30BAHMSI XUMUYECKON TIOCYIOHN U TaOOpaTOPHBIM
000pyI0BaHUEM, a TAKXKE TPABUIIaM OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB IO MOJIYICHUIO U
coOMpaHuIo Ta3000pa3HbIX BEIIECTB (AMMHAKa U YIIICKHUCIIOTO Ta3a)

2.4

MPOBOJIUTH PEAKIIMH, MTOATBEPKIAIOIINE KAUECTBEHHBIN COCTAaB Pa3JIMYHbIX BEILIECTB:
pacro3HaBaTh ONBITHBIM ITYTEM XJIOPH-, OpOMHII, MO, KapOoHaT, pocdaTt, cumukar,
cynb(haT, THAPOKCHUTUOHBI, KATHOHBI AMMOHW S, HIOHBI U3YYEHHBIX METAIIJIOB,
MPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPIaHUYECKUX BEILIECTB

2.5

3 [To Teme: «XuUMHUS U OKPY>KAIOIIAsL CPEIar

3.1 PaCKpPbIBATh CMBICJI OCHOBHBIX XUMHYCCKUX TTOHATHH: HI[K BCHICCTBA, KOPPO3UA MCTAJLJIOB

6.

NPUMEHSITh OCHOBHBIC OTIEPAIIU MBICITUTEIBHOMN IS TEILHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IICHIE, CHCTEMATH3AIUIO, BBISIBIICHUE TIPUIUHHO-CIICICTBEHHBIX CBS3CH —
3.2 JUTS U3Y4EHHsI CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIUi; €CTECTBEHHOHAYYHBIC METOIbI
MO3HAHUS — HAOIIO/ICHUE, U3MEPEHUE, MOICITUPOBAHNE, YKCIICPUMEHT (pEaIbHBIN 1
MBICJICHHBIH )

MPOBEPAEMBIE DJIEMEHTbI COAEP KAHUSA

8 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1
11

HepBOHa‘{aﬂbeIe XUMHUYCCKUC ITOHATUA

[Ipenmer xumuu. Ponp XMMuUM B KU3HHM 4YEJIOBEKA. XMMHS B CHCTEME HayK. Tejla um Bewiecrtna.
®du3nyYecKre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE BEIIECTB

1.2

IlonsaTue o MeTogaxX MO3HAHUS B XUMHHU. YHCTHIE BEIIECTBA U CMECH. CnocoObl pa3acICHUA cMmeceit

1.3

14

1.5

1.6

1.7

2.1

AToMBI M MOJEKyJIbl. XUMHYECKHE 3JeMEHTbl. CHMBOJBI XHMHUYECKHX 3eMeHTOB. lIpocteie n
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YyUEHHUE

Xumunyeckass Gopmysna. BaneHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BeniectB. OTHocuTenpHas aromMHas macca. OTHOCUTENbHAas MOJIEKYJsIpHas Mmacca. MaccoBas ois
XUMHUYECKOT'0 3JIEMEHTa B COEAMHEHUN

KonnuectBo BemectBa. Monb. MomnsipHass Macca. B3auMocCBsI3b KOJMYECTBA, Macchl M 4HUCIa
CTPYKTYPHBIX €IUHUIL BenlecTBa. Pacu€Trl o hopmynaM XUMUYECKUX COCTUHEHUN

(DI/ISI/ILIGCKI/IG U XUMHNYCCKUC SABJICHU. XI/IMI/I‘-ICCKaﬂ peaKHI/Iﬂ nu eé HpI/ISHaKI/I. 3aKOH COXpaHCHI/IH MacCChI
BellecTB. XUMHU4Yeckue ypaBHeHus. Kimaccudukarms XuMu4ecKux peakiuii (CoeIMHEeHNs, Pa3I0KEeHHUS,
3aMelIeHus, OOMeHa)

XUMUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM TOCYA0H, € mpaBuiaamMu paboThl B
nabopaTopuu U NpuéMaMu OOpalleHus ¢ JabOpaTOPHBIM 00OPYHOBaHHEM, M3ydeHHE U OIHCAHUE
(¢u3NUYeCKUX CBOMCTB 00pa3llOB HEOPraHMYECKHX BEUIECTB, HaOMIOAeHHE (PU3MUECKUX (IUIaBlIeHUE
BOCKa, TasiHME JIbJla, PAaCTUPAaHUE caxapa B CTYIKE, KMIIEHHUE W KOHJCHCAIUS BOJbI) U XUMHYECKUX
(ropeHue cBe4yH, MPOKAIMBAHUE METHON MPOBOJOKH, B3aUMOJCHCTBHE Meja C KHUCIOTOW) SIBICHHM,
HaOJIIOZIeHWe M OINHMCaHWe NPU3HAKOB IPOTEKAHHWs XMMHUYECKMX peakiuil (pasjokeHue caxapa,
B3aMMO/JICIICTBIE CEPHOM KHCIOTHl C XJOpUAOM Oapus, pasnokenue ruapokcuna meau(ll) mpum
HarpeBaHUH, B3aUMOJIEHCTBHE kene3a ¢ pacTBopoM conu Meau(ll), nzyuenue crnocoboB pazeneHus
cMeceil (C MOMOIIBI0 MarHuTa, (UIBTPOBaHWE, BBIMApUBAHUE, IUCTWIUIALUSA, Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU MOBApEHHOM COJM, HAOMIOJCHNUE U ONMCaHHE Pe3yIbTaTOB MPOBEICHHS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS] MacChl, CO3JJTaHUE MOJesiell MOJIEKY (I1apOCTEPKHEBBIX )

Baxuerime npeacraBuTen HEOPraHUYECKUX BEIIECTB
Bo3nyx — cmech ra3zoB. CoctaB Bo3nyxa. Kuciopon — sneMeHT U mpocTtoe BemecTBo. Haxoxxnenue




KHCJIOpOJla B TMpupone, (U3MYECKHEe U XUMHUYECKHE CBOWCTBa (peakmuu TopeHus). OKCumbl.
[Tpumenenne kucnopoga. CrocoObl MOJNyueHHs] KHUCIOPOAA B JIAOOPATOPUU U TPOMBIIIIICHHOCTH.
Kpyrosopot kuciopoaa B npupoze. O30H — ajutoTporHasi MOAU(UKAIUS KUCIOpOoIa

2.2

TennoBoit 3pdekT XuMUYecKol peaklny, TEPMOXUMUYECKHE YpAaBHEHUS, SK30- U SHIAOTEPMHUECKUE
peakiuu. TomnmBo: yromb M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHIJIEHHE MapHUKOBOrO 3ddekra,
paspyuieHre 030HOBOT'O CJIOS

2.3
2.4

2.5

2.6

2.7

BOI[OpO,I[ — OJIEMCHT H IIPOCTOC BCHICCTBO. HaXO)KIICHI/Ie BOOOpOJa B IIPpHUPOIL, (1)I/I3I/I‘ICCKI/IC n
XHUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC, CIIOCOOBI IMOJIYYCHMUA. Kucnotsl u conu

MousipHblii 00BEM ra3oB. Pacuérsl 10 XMMUUYECKUM ypaBHEHUSAM

duznueckue cpoiicTBa BoAbl. Boma kak pactBoputenb. PacTBopel. HachllieHHbIE M HEHACHIIICHHbBIE
pactBopbl. PacTBOpHUMOCTh BeleCTB B BojAE. MaccoBas 105 BEIIECTBA B pacTBOpe. XUMHUUYECKHUE
cBoiicTBa BoJbl. OcHOBaHus. Poiib pacTBOPOB B MpUpOJE U B KHU3HU 4enoBeka. KpyroBopor Bojbl B
pUpoe. 3arpsi3HEHUE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOJ

Knaccudukanums HEOPraHUYECKUX COCIMHECHU. Oxcuppl. Knaccudukanus OKCHJIOB:
coneoOpa3ymomire (OCHOBHbIE, KHCIOTHbIE, aM(poTepHble) M HecoieoOpazywoomue. Homenknatypa
oKkcu0B. PU3nyeCKue U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydenue okcuaos

OcnoBanus. Knaccudukanus oCHOBaHMI: MIENOYM M HEpacTBOpUMbIE OcCHOBaHus. Homenkiarypa
ocHoBaHMi. DU3nyecKkue 1 XMMUYECKHE CBOMCTBA OCHOBaHUH. [loyuenne ocHoBaHuU

2.8

2.9
2.10

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kucinot. @u3nyecKkue U XUMUYECKHUE CBOMCTBA
kucnot. Psanx aktuBnoctn metaiuioB H.H. bekerosa. [lonyuenue kucinor

Comu. Homenknatypa coseidr. @uznueckne 1 XUMAYECKHe cBoicTBa cosel. [lomyuenue comnei
['eneTnyeckas CBSI3b MEXKAY KJlacCaMH HEOPTraHMYECKUX COCTUHEHHIMA

2.11

XUMUYECKUH OKCIEPUMEHT: KAayeCTBEHHOE OIpeAeNieHUEe COJEpKaHus KHUCIOpoAa B BO3IyXe,
[OJIyueHUue, CcoOUpaHHue, paclo3HaBaHWE U H3YYEHHE CBOWCTB  KHCIOpOJAA, HaOIOJIeHue
B3aMMO/JICHCTBUS BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HHUKHOBEHHSI M TMPEKpAIICHUS TOpPEHUs
(moxapa), o3HaKOMJICHHE ¢ oOpa3laMu OKCHIOB M OIMCAaHWE WX CBOWCTB, MOJydeHUE, COOMpaHHUe,
pacrmo3HaBaHHe W HM3y4€HUE CBOWCTB BOJAOpoAa (TOpeHue), B3aUMOJCHCTBHE BOJOPOJa C OKCHUAOM
menu(Il) (BO3MOKHO WCIIONB30BAaHUE BHUJICEOMATEPHAIOB), HAONIOJACHHE OOpa3IOB  BEIIECTB
KOJIMYeCTBOM | Mosb, HCCIeIOBaHME OCOOEHHOCTEH pacTBOpEHHUs BELIECTB C PA3JIMYHOM
pacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHONM MACCOBOM JIOJE€H pPacTBOPEHHOTO
BEIIECTBa, B3aMMOJICICTBHE BOJIBI C MeTaNlaMU (HaTpHeM U KajbleM) (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), OIpPEJEICHUE pPAcTBOPOB KHUCJIOT M IIEJoYed C TOMOIIbIO HHAWKATOPOB,
HCCIeIOBaHNe 00pa3lloB HEOPTaHMYECKHUX BEIIECTB Pa3IMYHBIX KIIACCOB, HAONIOJICHHWE W3MEHEHUs
OKpPaCKH MHJMKATOPOB B pacTBOpax KUCJIOT U Liesiouel, u3ydyeHue B3aumoencteus okcuaa meau(ll) c
pacTBOPOM CEpPHOM KHUCIOTBHI, KHUCJIOT C METaJUlaMH, peaKkIuid HeUTpanu3aluu, IOoIyYeHue
HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OJHOIO MeTajula APYTMM M3 pacTBopa COJIM, pelleHHe
JKCIEPUMEHTANIbHBIX 3aJa4 1o Teme «BakHeilme Ki1acchl HEOPraHUYECKUX COSTUHEHUN»

3.1

3.2

3.3

[Tepuonnueckuii 3akoH u [leprnoanueckas cucreMa xumudeckux neMeHToB .M. Menneneesa.
Crpoenue aToMoB. XUMHUECKasi CBA3b. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU

HepBBIe IIOIIBITKU Knaccmbm(aunn XUMHUYECKHUX DJIEMEHTOB. [loHsaTHE O Ipymnmnax CXOAHBIX 3JICMCHTOB
(meno4yHble W IETOYHO3EMENbHbIE METaJUIbl, TallOT€Hbl, WHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpPbHIE
o0pa3yroT aMm(poTepHbIE OKCUABI U THAPOKCHIBI

[lepnonnueckuit 3akoH. Ilepmommueckas cucrtema xumudeckux i3yeMmeHtoB J[M. Mennaeneesa.
KopoTtkonepuonnas u anuHHONepuoHas Gopmsl Ilepruoauueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB
J.N. Menpaeneesa. [lepuoast u rpynmnbsl. @U3ndeckuii CMBICT TOPSIAKOBOTO HOMEpa, HOMEPOB Nepruoaa
U TPYIIIBI 3JIEMEHTA

Crpoenue aromoB. CoctaB aToMHBIX sifiep. M3oTonel. DnekTpoHbl. CTpoeHHE NEKTPOHHBIX 000104eK
atToMoB nepBelx 20 xumuueckux dnemeHToB [lepmonmueckoir cucremsl .M. Menneneesa.
XapakTepucTuKa XMMHMYECKOIO 3JIEMEHTa I0 ero mnonoxxeHuto B Ilepumonmueckoin cucreme [I.U.
Meneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHUsI pajJdyca aTOMOB XUMHUYECKHUX DJIEMEHTOB, METANIMYECKUX H
HEMETAJUIMYECKUX CBOKMCTB MO TrpynnaM M mnepuoaaMm. 3HadeHue [leproanyeckoro 3akoHa U




[Teproauueckoil CUCTEMbI XMMUYECKUX AJIEMEHTOB JIJI pa3BUTHUS HAyKH U npakTuku. J[.11. Mennenees
— Y4€HBIN U TpaXIaHUH

3.5

Xumnueckasi cBsizb. KoBajieHTHast (TOJisipHAsE M HEMOJSIPHAsl) CBA3b. JIEKTPOOTPHULIATEILHOCTH
XUMHUYECKUX 3JIeMeHTOB. VloHHas cBsI3b

3.6

3.7

Crenenr okucieHusa. OKUCIMTEILHOBOCCTAHOBHUTEIIHLHBIE PEaKIuu. Hpoueccm OKHUCJICHUA H
BoccTaHOBJICHUA. OKHMCIUTEIIN U BOCCTAHOBUTEIIHN

XUMHUYECKUHN IKCIEPUMEHT: U3y4YeHHE 00pa3LoB BEIIECTB METANIOB M HEMETAJIOB, B3aUMOJIEHCTBHE

TMAPOKCUIA LMHKA C PACTBOPAMM KHCIOT M INEJNOYEH, IPOBEACHHUE OIBITOB, WIUIIOCTPUPYIOLIMX
IIPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pEeaKLUii (TOpEHUE, pEaKLIUU PA3JI0KEHUS], COETUHEHU)

9 KJIACC

Koxa
1

11

IIpoBepsiemMblii 31eMeHT cOepPKAHUA

BemectBo u xumunueckas peakuus. [lopropenue

Ilepuonnueckuin 3akoH. Ilepmommueckas cucrema xumudeckux 3ieMeHtoB J[M. Menneneesa.
CrpoeHne aroMoB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMHUYECKUX JIEMEHTOB IEPBBIX TPEX
NEpPUOJOB, Kalus, KaliblMsl M HMX COECJUHEHUM B COOTBETCTBUU C IIOJIO)KEHHEM JJIEMEHTOB B
ITeproanueckoii cCUCTEME U CTPOCHHEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BUABI XUMHUYECKOW CBS3U. THIBI KPUCTAIUIMYECKHUX PEIIETOK, 3aBUCUMOCTh
CBOWCTB BEIIECTBA OT THUIA KPUCTALTHUECKON PEIIETKH M BUIa XUMUYECKOH cBsi3u. Kimaccupukarms u
HOMEHKJIaTypa HEOPraHMYECKUX BEILECTB (MEXAyHapoJaHass U TpUBHaIbHas1). XMMUYECKHE CBOMCTBA
BEILECTB, OTHOCSALIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHWYECKUX COCAUHEHUM, T€HETHUYECKas CBS3b
HEOPraHUYECKUX BEILECTB

1.3

1.4

Knaccudukanus XuMHUECKUX peakluii MO pa3INYHbIM MPU3HAKaM (10 YUCIY U COCTaBY YYaCTBYIOIIMX
B pPEaKIUHU BELIECTB, 1O TEIIOBOMY 3((deKTy, Mo HM3MEHEHHIO CTENeHEH OKHCICHUS XUMHYECKUX
3JIEMEHTOB, [0 OOpPaTUMOCTH, MO YYAaCTHIO KaTajau3aTopa). DK30- U JHIOTEPMHUYECKHE pPEaKIhH,
TEPMOXMMHUYECKUE ypaBHEHM. [IOHATHE O CKOPOCTH XMMHUYECKON PEAKLIUU

IToustne 006 O6paTI/IMLIX n HeO6paTI/IMLIX XUMHUYCCKUX PpPCaKIHAX. IlonssTHE O TOMOIE€HHBIX U
TCTCPOTCHHLIX PCaKIUAX. IlonsTHe 0 XMMHUYECKOM PaBHOBCCHUU. (DaKTOpI)I, BJIMAIOINHUE HAa CKOPOCTH
XUMHYECKOM PCaKIUA U MOJIOKCHUC XUMHUYCCKOI'O PaBHOBECH

1.5

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu, 3JEKTPOHHBIN OanmaHc OKUCITUTEIBHO-
BOCCTAaHOBUTEIHHOM peakiuu. CocTaBIeHUE YPaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
C HCITOJIH30BaHMEM METO/Ia ANEKTPOHHOTO OanaHca

1.6

1.7

Teopust 3MEKTPOJUTUYECKON AUCCOUMALNU. DIEKTPOJIUTHI M HEINEKTPOJIUThI. KaTHOHBI, aHMOHBI.
Mexaauzm aucconranvu BEUIECTB C pa3JInYHbIMU BUAAMU XUMHYeCKOH cBsa3u. CTeneHn Jucconuanuu.
CunpHbIe U c1a0ble AIEKTPOIUTHI. Peakiiuu HOHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIHi HOHHOTO
oOMeHa, MOJHbIE M COKpalll€HHblE MOHHBbIE ypaBHEHHUS peakuuil. CBONCTBA KHUCIOT, OCHOBaHMH W
colieil B CBeTe MPEACTABICHUN 00 SIEKTPOIUTUYECKON auccouuanuu. KauecTBeHHBbIE peaklnu Ha
noHbl. [TonsATHE O TUApONIH3E coneit

XVUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C MOJIEISIMU KPUCTAITIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAVIOB U HeMeTalsioB (Tpadura M aiamasa), CIOKHBIX BEIIECTB (XJIOpuia HaTpus);
HCCJIEJIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peaklMH OT BO3ICHCTBUS pa3iUYHbIX (PaKTOPOB;
HCCJIEJOBAHME DJIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, IPOLECCA TUCCOLMALIMU KUCIIOT, LIEI0YEH U
cojieil (BO3MOXHO HCIOJIb30BAHHWE BHUEOMATEPHUAJIOB); IPOBEIEHUE OIBITOB, WIUTIOCTPUPYIOIINX
NpPU3HAKU TPOTEKAaHHWsl peakiuil HOoHHOro oOMmeHa (oOpa3oBaHue oOcajka, BbIAEICHHE Trasa,
o0Opa3oBaHHe BOJbI); OMBITOB, WUIIOCTPUPYIOIIUX TPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakluu paszIokKeHUs, COeANHEHH); paclio3HaBaHUE HEOPraHMYECKUX BEIIECTB C
MOMOIIbIO0 KAYECTBEHHBIX PEaKLUi Ha MOHBL; pellIeHNE SKCIIEPUMEHTAIbHbIX 3a/1a4

Hemetannel u ux coeauHeHUs

2.1

OO0mass xapakrepucTuka ramoreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB, XapaKTepHbIe CTENeHU
okucnenus. CtpoeHue W (PU3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOTE€HOB. XUMHUYECKHE
CBOMCTBa Ha IMpuMepe XJjopa (B3aUMOJEWUCTBHE C METAUIaMH, HEMETaUlaMU, UIeJI0YaMu).
Xnoposogoposa. ConsiHast KUCI0Ta, XMMUUYECKHE CBOMCTBA, MOJIy4YeHHe, IpuMeHeHue. JleficTBue xjopa
Y XJIOPOBOJOPO/Ia HA OPraHU3M YeJoBeKa. BaxkHenme XJII0puapl U UX HaXOXKIECHUE B IPUPOJIE




2.2

2.3

OO6mias xapakrepuctuka eMeHToB VIA-rpynmbl. OcoOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
crerieHu okucieHus. CTpoeHue U (U3NYECKHE CBOMCTBA MPOCTBHIX BEIIECTB — KHUCIOPOAA M CEpBI
AnnorponHbie MOAM(UKAIIMK KHCIOPOJa M Cephl. XHMMHUYECKHE CBoWcTBa cepbl. CepoBomopo,
CTpoeHue, (U3NYecKue W XUMHUYeckhe CBOWCTBA. OKCHIBI cepbl KaK MPEICTaBUTENNM KHCIOTHBIX
okcuioB. CepHas KuCIOTa, (pU3MUecKre U XMMHUYECKHEe CBOMCTBa (00IIMe KaK MpeICcTaBUTeNs Kiacca
KUACIOT U crnenupudeckue). XUMUYECKHE PEaKIUH, JISKAlNe B OCHOBE MPOMBIIUIEHHOTO CIIOco0a
nosyyeHus: cepHoil kucnotel. [Ipumenenue. Conm cepHOM KHCIOTBI, KaueCTBEHHas peakUus Ha
cynbdar-uon. Haxoxxnenuwe cepbl M €€ COeIMHEHMH B MpHponae. XHMHYECKOE 3arps3HEHUE
OKpYXKarolle Cpeapl COCTUHEHUSIMU Cephbl (KUCIOTHBIEC J0XKIU, 3arps3HEHHE BO3AyXa U BOJOEMOB),
CIOCOOBI €r0 MPEeA0TBpAlECHUS

OO6mias xapakTepuctuka 3JIeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
CTETICHU OKHCICHHS. A30T, paclpocTpaHEeHHEe B TpUpoje, (pu3HyYecKre M XUMHYECKUE CBOWCTBA.
KpyroBopor a3ora B mpupoge. AMMHUak, ero (pU3M4ecKHue M XUMHYECKHE CBOWCTBA, MOITYYCHHE U
npuMeHeHne. Col aMMOHUS, UX (U3UYECKUE M XMMHUYCCKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas
pCaKknusg Ha MOHbBI aMMOHMU. A3zorHas KHCJI0Ta, eé MOJIy4CHHUC, (1)I/I3I/I‘-ICCKI/IG U XUMHUYECKHE CBOUCTBA
(oOmue Kak MpeCTaBUTEINs Kilacca KUCIOT M cnernuduueckue). Mcnoap30BaHHEe HUTPATOB M COJICH
aMMOHHMSI B KaueCTBE MMHEPAIbHBIX YAOOpeHHH. XMMHMUYECKOE 3arps3HEHHE OKpYXKarollel Cpeibl
COCJIMHEHUSIMH a30Ta (KUCIIOTHBIC JTOXK/IU, 3arPSI3HCHHUE BO3/1yXa, IOYBBI H BOJIOEMOB)

2.4

®ochop, amnorponubie mMomubukauuu Qocdopa, (usmveckre M XUMHUECKHe cBOHcTBA. OKcul
dochopa(V) wm dochopHas xkuciora, (Qpu3MUIeCKHe W XUMHUYCCKHUE CBOKHCTBa, IMOJIYYCHUE.
Hcnonb3oBanue GochaToB B KaueCTBE MUHEPAIBHBIX YI0OPEHHIA

2.5

2.6

OO6mas xapakrepuctuka 3eMeHToB [VA-rpynmbel. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbBIC
CTEMEHH OKHCIEHUs. YTIepoAd, aUIOTPOIHble MOAU(PUKALWK, pPACIPOCTPAaHEHHE B MPHUPOJIE,
¢usznueckue M XuMuyeckue cBoicTBa. Azcopobuus. Kpyrosopor yriaepoga B mpupone. OKCHabI
yriaepojaa, ux (U3NYecKue U XUMUYECKHE CBOICTBA, NEWCTBUE HA >KUBBIE OPraHU3MBI, TOJTyYEHUE U
NpUMEHEHHE. OKOJOTUYeCKHe IMpoOJieMbl, CBsi3aHHbIE C okcuaoM yriepoaa(lV); rumoresa
I00ANBbHOTO TMOTEIUICHUST KIUMaTa; MapHUKOBBIA 3¢¢ekT. YroibHas KUcIoTa U €€ CONU, HX
(1)I/I3I/I‘~I€CKI/I€ U XHUMHWYCCKUC CBOfICTBa, IMMOJIY4YCHHUEC W TIPUMCHCHHUC. KauecTBennas peaknuuga Ha
KapOoHaT-uoHBl. Mcnonb30BaHue KapOOHATOB B OBITY, MEAMLMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO035ICTBE

[TepBoHavanbHBIE TOHATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHHUAX yriepoaa (MeTaH, HTaH,
STHJICH, aleTHIIeH, ATaHOJ, TJIHIEPUH, YKCyCHas KHUcloTa). X cocTaB M XMMHUYECKOE CTpPOCHHE.
[TonsiTie 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpPaxX, OCNKax, YIJIEBOJaX — U MX POJIM B >KU3HU
yesoBeka. MaTepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTMHEHUN

2.7

Kpemuuii, ero ¢usuyeckue W XMMHUYECKHE CBOICTBa, MojydeHHe U mpuMeHeHHe. CoelnHEeHHs
KpeMHus B mnpupozge. OOmue npencrasieHus o0 oxcuzae kpemHus(IV) u kpemHueBoil kuciore.
CunMkartel, UX HMCIIOJIb30BaHME B OBITY, MEIUIMHE, MPOMBIIUICHHOCTH. BaxHelme cTpouTenbHble
MaTepuaibl: KEepaMmMHKa, CTEKJIO, IIeMEeHT, OeToH, kene300eToH. [Ipobrmembr OGe3omacHOTO
UCIIOJIb30BAaHUS CTPOUTENBHBIX MAaTEPUAJIOB B TOBCETHEBHOM YKU3HU

2.8

XVUMUYECKUN OSKCIIEPUMEHT: H3Y4YeHHE OOpa3l0OB HEOPraHHMYECKHUX BEIECTB, CBOMCTB COJISTHON
KHCJIOTBI; IMPOBCACHHUEC KaUCCTBCHHBIX peaKHI/Iﬁ Ha XJIOpUA-UOHBI U Ha6HIOJIeHHe IMPU3HAKOB HX
MPOTEKAHUS; OMBITHI, OTpaXxaromre GU3ndeckue 1 XUMUIECKIE CBOWCTBA TAIOTEHOB U UX COSAMHEHUN
(BO3BMOKHO  WCIIOJIb30BAaHWE  BHJCOMATEPHAIIOB); O3HAKOMIIEHHE C oOpaslamMu  XJOPHIOB
(raloreHu1I0B); O3HAKOMIIEHHE C 0OpaslaMu cepbl U €€ COeTUHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB); HAOIIOIEHNE TIpoliecca OOYTITMBAHUS caxapa Mol JeHCTBUEM KOHIICHTPUPOBAHHOM
CEpHON KHUCIIOTHI, M3YYCHHE XHMHUYECKHX CBOWCTB pa30aBIICHHON CEpHOW KHCIOTHI, MPOBEICHUE
KaueCTBCHHOW peakIWy Ha Cylb(paT-HOH W HAOJIOJCHHWE NpHU3HAKa € MPOTEeKaHHs; 03HAKOMJICHHE C
dbuznueckuMu cBoicTBamMHM a30Ta, (ochopa U HUX coenMHEHUN (BOSMOXKHO HCIIOIH30BaHHE
BHUJICOMATEPHAIIOB), O0Opa3naMu a30THBIX © (OChHOPHBIX YAOOpPEHHH; TModydyeHue, coOupaHue,
pacro3HaBaHHE U W3YYCHHE CBOMCTB aMMHAaKa; MPOBEICHNE KAaUeCTBEHHBIX PEAKIMi HA NOH aMMOHHUS
u ¢pocdar-uoH U N3y4eHHe MPU3HAKOB UX NMPOTEKAHUS, B3aUMOJIEICTBIE KOHLIEHTPUPOBAHHON a30THOM
KUCIIOTBI C MeIpl0  (BO3MOXHO  WCIOJNB30BAaHUE BUICOMATEPHANIOB); HW3YyYE€HHE MOJelei
KPUCTAJUTMYECKUX PEmETOK anMasa, rpadura, QysuiepeHa; o3HAKOMJIEHHE C MPOIECCOM aACcopOIuu




PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VYIIEM U YCTPOMCTBOM IPOTHUBOras3a; IOJIY4YEHUE,
coOMpaHue, pacro3HaBaHUE W M3YYCHUE CBOMCTB YIJIEKHCIOrO rasa; MpOBEJICHHE KaueCTBEHHBIX
peakiuii Ha KapOOHAT- U CHUJIMKAT-MOHBI M M3y4Y€HHE MPU3HAKOB MX MPOTEKAHUS, O3HAKOMIICHHE C
OPOAYKIMEH CHUIMKATHOW IPOMBIIIJIEHHOCTH; PpELUIEHHE SKCIEPUMEHTAIBHBIX 3aJad4 [0 TEMe
«BaxuHelmme HeMeTaubl U UX COSAUHEHUS»

MeTamisl ¥ uX COCIUHECHUA

3.1

3.2

OOmiass xapakTepuCTHUKAa XMUMHYECKHX OJJIEMEHTOB — METaJUIOB Ha OCHOBAHWU HX TIOJIOKEHUS B
[lepuonnueckoii cucreme xummuieckux aemeHtoB .M. MenneneeBa u crpoenusi aromoB. CtpoeHue
MeTauioB. MeTammnyeckas CBsI3b U METAIIMYECKAsl KPUCTAIUIMUECKas: pelETKa. DIEKTPOXUMHYECKUI
psA HAIPSDKEHUM METAJLIIOB

Ou3nyecKkue U XuMU4eckre cBorcTBa MeTayioB. OO0mue crnocoOsl nonydeHus Metamwio. [lonstue o

KOpPpO3UM METAJJIOB, OCHOBHBIE CIIOCOOBI 3alMTHl UX OT Koppo3uu. CruiaBbl (CTainb, YYIyH,
JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH

3.3

3.4

[llenounble MeTauibl: moJiokeHWe B llepmoamdeckoid cucrtemMe XuMUYecKux »diaeMeHtoB J[.U.
MeHieneeBa; CTpOCHHE UX aTOMOB; HaXO0X/JIeHHE B npupojie. Pu3nuecknue 1 XUMHIECKUE CBOMCTBA (Ha
npuMepe Hatpus U Kanus). OKCHAbBl M TUIPOKCHABI HATpUs M Kajaus. [IpuMeHeHue IIeTOYHBIX
METAaJJIOB M X COCTUHECHUH

[[{erouHO3eMeNnbHBIE METAUIBl MAarHui M KalbLMW: I0J0KeHHe B llepuonnmueckoin cucreme
xuMmudeckux snemeHToB .M. MengeneeBa; cTpoeHMEe HX aTOMOB; HaXOXJIECHHE B MPUPOJIE.
®du3nyeckue 1 XMMUYECKHE CBOMCTBA MarHus M Kajiblus. BaxxHenime coeMHeHns KanbIus (OKCHI,
TUAPOKCHU, coiin). KECTKOCTh BOJIBI U CIOCOOBI €€ yCTpaHeHUs

3.5

Amomunuii: nonoxenue B Ilepumoanueckoil cucreme xumuueckux sneMmeHtoB (.M. Menneneesa;
CTpPOEHHE aToMa; HaxoXJeHue B mnpupone. Dusznueckne M XUMHYECKHE CBOMCTBA aJOMUHHSL.
AmMdoTepHbIe CBONCTBA OKCH/IA U TUIPOKCHIA ATFOMUHUS

3.6

Keneszo: nonoxenue B Ilepmoamueckoit cucreme xumuueckux saemeHtoB J.UW. Menneneesa;
CTPOCHHE aTOMa; HaxOXKJeHue B npuponae. OPuznueckrue M XUMHUUECKHE CBOMCTBa jxene3a. OKCUIIBI,
ruapokcuabl 1 comu xenesa (II) u sxenesa (I1I), ux cocras, cBOICTBa U MOJIy4YeHUE

3.7

XYUMUYECKUN HIKCIEPUMEHT: O3HAKOMIIGHHE C O0pa3llaMH METajuIOB U CIUIaBOB, MX (DHU3HMUECKUMU
CBOMCTBaMH;, H3yuye€HHE  pE3yJIbTaTOB  KOPPO3UM  METAIOB  (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHSI OKCUIA KaJbIUs W HATPHUS C BOJOH (BO3MOXKHO
UCIIONIb30BaHUE BUACOMATEPUAJIOB); UCCIEOBAaHIE CBONCTB KECTKON BOJIBI; MpoOIlecca TOPEHHS JKee3a
B KHUCJIOpO/ie (BO3MOXHO HCITOJIb30BAHHE BHJICOMATEPUAIIOB); MIPU3HAKOB MPOTEKAHUS Ka4eCTBEHHBIX
peakiuii Ha WOHBI (MarHus, KanblMs, amomMuHus, IuHKa, kene3a(ll) u >xemesa(Ill), memu(Il);
HAOJIIOJICHUE W OIMCAaHUE TPOIECCOB OKPAIIMBAHHS IUIAMEHU WOHAMHU HATPHS, KallUs W KaJbIUS
(BO3MOXKHO HCIIOJIB30BAaHUE BUIACOMATEPUATIOB); HCCIEAOBaHHE aM(OTEPHBIX CBOWCTB THUIPOKCHIA
ATIOMUHHUS W THJAPOKCHJA IIMHKA, pPEIICHUE JKCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BaxHeimme
METAJIJIbl U UX COETMHEHUS

XUMHS U OKpY’KaroIlas cpesia
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Hossle MaTepuainel 1 TEXHOJIOTHU. BelecTBa 1 MaTepuaisl B IOBCEIHEBHOM KU3HU YEJIOBEKA. XUMUS
U 3]10poBbe. bezonacHoe MCnoib30BaHNE BEUIECTB M XMMUYECKUX peakuui B ObiTy. IlepBas momorrs
YU XUMHUYECKUX 0KOT'aX U OTPaBJICHUSIX

4.2

OCHOBBI PKOJIOTUYECKOM IPaMOTHOCTH. XUMHUECKOE 3arpsisHeHne okpyxaromen cpensl I[1JIK. Ponp
XUMHUHM B PEUICHUH 3KOJOTMYecKuX mpoobseM. [IpuponHble HMCTOUYHHMKH YII€BOAOPOAOB (Yroib,
IPUPOHBIH ra3, He)Th), IPOAYKTHI UX MepepabOTKH, UX POJIb B OBITY U MPOMBIILIEHHOCTH

4.3

XUMHUECKUH HKCIEPUMEHT: H3ydeHHEe OO0paslloB MaTepHajoB (CTEKJIO, CIUIaBbl METaUIOB,
MOJIMMEPHBIE MaTepUAIIbI)

7.

ITPOBEPAEMBIE HA OI'D 1O XUMHWU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUSA

Kon IIpoBepsiemble TpeOOBaHHUS K PEIMETHBIM pe3y/ibTaTaM 0230BOr0 YPOBHSI OCBOCHMA

NpoBepsieMOro OCHOBHOI 00pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHusl HA OCHOBE
TpedoBanuss  Pr'oC

1 [IpencraBnenue:




11

O TO03HABAEMOCTH SIBJICHHUI MpPUPOJbl, MOHMMAaHHE OOBEKTHMBHOM 3HAYUMOCTH OCHOB
XMMHUYECKOH HayKH Kak OO0JIaCTHM COBPEMEHHOI'O €CTECTBO3HAHMS, KOMIIOHEHTa OOuIen
KYJIbTYpPbI U MPAKTUYECKOM AESITENTbHOCTH YEJIOBEKa B YCIOBHUSIX COBPEMEHHOI'O OOIIECTBA;
NIOHMMAHHE MECTA XUMHUU CPEAM IPYTHX ECTECTBEHHBIX HAYK

1.2

1.3

2.1

O Hay4YHbIX MCTOJaX IIO3HAHUSA, B TOM YHUCJIC SKCICPUMCHTAJIBHBIX M TCOPCTUUCCKHUX
METOJaxX UCCIECA0BAaHHNA BEIICCTB U U3YUCHUA XUMHUYCCKUX peaKuHﬁ; YMCHHUE HUCIIOJIB30BATh
MOACIN JJIsA 00BSICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax mpodecCHOHAIBHON ICSITENbHOCTH, CBSI3aHHBIX C XUMHEH U COBPEMEHHBIMH
TEXHOJIOTUSIMH, OCHOBaHHBIMH Ha JIOCTH)KCHUSX XUMHUYECKOW HAyKH, YTO IO3BOJHT
o0yJaromuMcsi paccMaTpUBaTh XUMHIO Kak cdepy cBoeil Oymymieil mpodeccrnoHaabHON
NEeSITETbHOCTH M CJENaTh OCO3HAHHBIM BBIOOP XMMHHU KaK MPOQHILHOTO TpeaMeTa MpH
nepexo/ie Ha YpPOBEHb CPEHEro o01Iero oopa3oBaHus

Bnanenne cucteMOd XMMHYECKMX 3HAHMM M YMEHHE IPUMEHATH CHUCTEMY XUMHUYECKHX
3HaHUH, KOTOpasl BKJIKOYAET:

BOKHENIINE XUMHUYECKHE TOHATHUS: XUMHYECKHUWA 3JIEMEHT, aTOM, MOJIEKYJa, BELIECTBO,
IIPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOJHAs M HEOJHOPOJHAs CMECh, OTHOCHUTEIIbHBIC
aTOMHasi M MOJEKYJSIpHas MAacChl, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca,
MOJIIpPHBIA O0BEM, OKCHUJ, KUCIOTa, OCHOBAHHE, COJb (CpeaHsis), XUMHUYECKas peakius,
peaKIMu COCNMHEHHS, PEAKIMU Pa3JIOKECHHs, PEaKI[MU 3aMEIlCeHMs, peaKkiuu OOMeHa,
TEIUIOBOM 3(PQEKT peakinu, 7K30- U SHJOTEPMHUECKHUE PEaKIH, PACTBOP, MacCOBas OIS
XHMHYECKOTO BJIEMEHTa B COCIMHEHHWHM, MAccoBas JOJISI M IPOLIEHTHAas KOHUEHTpaLUs
BEIIECTBa B PacTBOPE, SIAPO aTOMa, JICKTPOHHBIN CIION aToma, aToMHasi OpOUTaib, paguyc
aToMa, BaJICHTHOCTb, CTENEHb OKHUCJIEHUS, XUMUYECKAs CBS3b, JJIEKTPOOTPULIATEIBLHOCTD,
MOJISIPHAsE W HENOJspHAas KOBAJIEHTHAas CBS3b, HMOHHAsA CBS3b, METAJUIMYECKas CBS3b,
KpUCTaJUTMUecKasi pemeérka (aToMHasi, HOHHAs, METaJUIMYecKas, MOJICKYyJspHasi), HOH,
KaTHOH, aHUOH, JIEKTPOJIUT U HEIJIEKTPOJIUT, IEKTPOIUTHUECKAs JUCCOLMALMS, PEAKIUN
MOHHOTO OOMEHA, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIMH, OKHUCIUTENIb U
BOCCTAHOBUTEJb, OKUCJIEHHUE M BOCCTAHOBIICHHE, 3JEKTPOJIN3, XUMHUUYECKOE PaBHOBECHUE,
oOpaTuMble U HeoOpaTUMBbIE pEaKIIuU, CKOPOCTh XUMUUYECKON peakiuu, katanuzaTtop, [TJK,
KOpPPO3Hsl METAIIJIIOB, CILJIaBbI

2.2
2.3

3.1

3.2
3.3

OCHOBOIIOJIATAlOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHsI MacChl, NEPUOJUYECKHI 3aKOH
J.1. MenneneeBa, 3aKOH TOCTOSTHCTBA COCTaBa, 3aKOH ABOTaIpo

TEOPUU XUMHH: AaTOMHO-MOJIEKYJISIPHAS TEOPUSL, TEOPHUS JIEKTPOJIUTHUECKON JUCCOIHAIUN
Brnagenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOIIICH:

YMEHHE MPaBUIBHO HCIIOJIb30BaTh W3YyUYEHHBIE BeEIIECTBA W MaTepuasbl (B TOM 4YHCIE
MUHEpaIbHBIE YAOOpPEHUS, METAUIBI U CIUIaBbI, MPOAYKTHl TEPEpadOTKU MPHUPOIHBIX
HUCTOYHUKOB YIJIEBOJOPOAOB (yIis, MPUPOTHOTO Tas3a, HepTu) B OBITY, CEIHCKOM
XO034HiCTBE, HAa TMPOU3BOJACTBE M TMOHUMAHWE 3HAYCHUS >KUPOB, OEIKOB, YIIEBOAOB A
OpraHu3Ma 4eJIOBEKa; YMEHHE IIPOrHO3MPOBATh BIIMSHUE BEIIECTB U XHUMHYECKHX
MPOLECCOB HA OPraHM3M YEJIOBEKA M OKPYKAIOIIYIO MIPUPOTHYIO CPEY

YMEHHE UHTETPUPOBATH XUMUYECKUE 3HAHUS CO 3HAHUSIMHU JIPYTUX YICOHBIX TPEIMETOB
HaJUYHE OMBITa PAOOTHI C PA3IMYHBIMU UCTOYHUKAMH WH()OpPMAIIMK TI0 XUMHH (HAaydHas U
Hay4HO-TIOMYJISIpHAs JIUTEPATypa, CIOBAPH, CIIPABOYHUKH, UHTEPHET-PECYPCHI)

3.4

yMeHue OOBEKTHBHO OIICHHBAaTh HWH(POpPMAIMIO O BELIECTBAX, MX IPEBpallleHUsIX U
MPAKTUYECKOM NPUMEHEHMH M YMEHUE UCIOJb30BaTh €€ M peleHus y4yeOHo-
IIO3HABATEJIbHBIX 3a1a4

BianeHne ocHOBaMU IOHATUIHOIO ammapara U CHUMBOJIMYECKOIO s3bIKa XUMHUU s
cocTaBieHUs] (OpPMya HEOPraHMYECKHUX BEILECTB, YPAaBHEHHH XHWMUYECKUX pEaKIIMii;
ocHoBaMU xuMudeckoit HomeHkIaTypbl (IUPAC u TpuBHanbHO#)

YMeHue o0bACHATH CBSI3b MOJIOKEHUs 3eMeHTa B [lepuonnyeckoil cuctemMe ¢ YUCIOBBIMU
XapaKTEepPUCTUKAMHU CTPOEHHUS aTOMOB XMMMYECKHX 3JEMEHTOB (COCTaB M 3apsii spa,
o0I1ee 4MCI0 NMEKTPOHOB), PACHPENEIEHUEM 3JIEKTPOHOB 10 3HEPreTHYECKUM YPOBHSM




aTOMOB NEPBBIX TPEX MEPHOJIOB, KAUS U KAJbIIUS

[IpencraBnenue o MEPUOAMIESCKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX AJIEMEHTOB (paanyc
aToMma, BHCKTpOOTpI/II_IaTeJIBHOCTB), NPOCTBIX MW CIOXHBIX BCHICCTB OT IOJOXCHUA

6 anemMeHTOB B llepromnyeckoi cucreme (B MajbIX MEpUOJaxX M TJIABHBIX MOATPYIIAX) U
AJIEKTPOHHOT'O CTPOSHUS aToMa
7 YMmenue kiaaccuumpoBarh:
7.1 XUMHYSCKHE JIEMEHTHI
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMUYECKHUE PEAKITHI
8 YMeHue onpenesnsiTh:
8.1 BAJICHTHOCTh M CTETICHb OKUCJICHUS XUMHYECKUX 2JIEMEHTOB, 3apsij] HOHA
8.2 BHJT XUMUYECKOH CBS3U M THII KPUCTALTNYECKON CTPYKTYPBI B COSAMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BEHIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHCIIMTE]Ih U BOCCTAHOBUTEIb
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHYECKUE CBOMCTBA:
9.1 MPOCTBIX BEMICCTB (KHCIOPOMA, 030H, BOIOPOJM, rpadut, anmas, KpeMHHH, a30T, docdop,
cepa, XJI0p, HaTPHUH, KM, MarHui, KaJIblUN, aTFOMUHHM, KEJIE30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PAacTBOPOB (BOJA, aMMHAK, XJIOPOBOIOPOI,
CEPOBOJIOPO, OKCHIBI U THAPOKCcU b MeTaiioB I-11A rpynm, amtomunus, meau (1), nunka,
9.2 xenesa (II u III), okcuner yrnepona (II u 1V), kpemuus (IV), azora u dochopa (Il u V),
cepet (IV m VI), cepuucras, cepHas, a3oTHCTas, a3oTHas, QocopHas, YroibHasi,
KPEMHHEBAsi KUCIIOTa ¥ KX COJIH)
MIPOTHO3UPOBATh M XapaKTEPH30BaTh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U
9.3 CTPOCHHUS, IPUMEHEHHUE BEIIECTB B 3aBUCIMOCTH OT MX CBOMCTB, BO3MOXKHOCTh MTPOTEKAHUS
XUMHUYECKHX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHue COCTaBIISITh MOJICKYJISIPHBIC i HOHHBIC YPABHEHUS PEAKIUi, B TOM YHUCIIC:
10.1 peaKkIiit HFOHHOTO 0OMeHa
10.2 OKUCITUTEIHFHO-BOCCTAHOBUTEIIbHBIX PEaAKITHi
103 WLTIOCTPUPYIONINX XUMHUYECKHUE CBOWCTBA M3YYCHHBIX KIIACCOB (TPYINT) HEOPTAaHUYECKUX
BEILIECTB
104 MOJITBEPKTAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXKI1Yy HUMH
11 YMeHue BIYUCIATh (IPOBOAUTH PACUEThl):
111 OTHOCUTCIIGHYIO MOJICKYJSIPHYI0O W MOJIIPHYKO MacChl BEHIECTB, MAacCOBYIO JOJIIO
XHMHYECKOT0 dJIEMEHTa B COCIUHEHUU
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSIM XUMHUYECKUX PEAKIUi U HAXOAUTh KOJIMYECTBO BEIIECTBA, 00BEM U Maccy
pPEareHTORB WJIM IPOAYKTOB PEAKIIHH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJaMH HAy4yHOTO TO3HaHUS (HaOmoJaeHHe, H3MEpEeHHEe, JKCIIEPUMEHT,
12.1 MOJICIUPOBAHNE) TIPH U3YyYEHWH BEIIECTB M XUMHYECKUX SBJIICHHH; YMEHHE
chopMyIHpOBaTh MPOOIEMY U MPEATIOKUTH TYyTH €€ peIIeHHs
122 0e30macHoi pabOThl C XUMUYECKUMH BEIIECTBAMU, XMMHUECKON MOCYI0H U 1a00paTOPHBIM
00opyI0BaHEM
npaBwJIaMy 0e301acHOro OOpalleHus C BEMIECTBAMH, UCIOIb3YEeMBIMH B TIOBCEIHEBHOM
123 JKU3HU, IPABUJIaMU TIOBEJICHUS B IEJSAX COEPEKEHUS 3I0POBbS U OKPY>KAIOIIEH TPUPOTHOM
CpeJibl; IOHMMaHue Bpeaa (OMacHOCTH ) BO3JICHCTBHS HA JKUBBIE OPTaHU3MBI OMPEICIEHHBIX
BEIIECTB, CITIOCOOOB YMEHBIIICHUS U TIPEOTBPAIICHUS UX BPETHOTO BO3ICHCTBUS
13 Hannune mpakTHYeCKHMX HABHIKOB TIUIAHUPOBAHUS U OCYILNECTBJICHHS  CIEAYIONIUX




XUMHUYCCKUX SKCIICPUMCHTOB:

U3Yy4YEHHUE U OINUcCaHue (U3NYECKUX CBOICTB BEIIECTB; O3HAKOMJICHHE C (PU3NYECKUMH U

13.1 XUMHUYECKUMH SIBJICHUSIMU; OTBITHI, UJUTFOCTPUPYIOIINE MPU3HAKH MPOTEKAHMS XUMUYECKUX
peakuui
13.2 M3y4eHHUe CIIOCOOOB Pa3CIICHHs CMeCei

HOJIy4eHHE KUCJIOpOJa U M3Yy4YEHHE €ro CBOMCTB; MOJYYE€HUE BOJOPOAA U U3Yy4EHHE €ro
13.3 CBOICTB; IOJIyYE€HHE YIJIEKHCIIOTO Ia3a U M3yYEHUE €ro CBOWCTB; MOJYyYEHHE aMMHUaKa U
U3y4eHHE €ro CBOMCTB

13.4 IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JI€H PACTBOPEHHOIO BEIIECTBA

135 MIPUMEHEHHUE UHAUKATOPOB (JIAKMYycCa, METUJIOpaHka U GeHoITaIenHa) ISl ONpeIeICHUS

XapakTepa cpefibl B paCTBOPAxX KUCJIOT U IIeI0Yei

UCCJIEIOBAaHUE U OIMCAHHUE CBOMCTB HEOPraHMYECKHX BEIIECTB pPAa3IMYHBIX KIACCOB;
W3y4YEHUE B3aUMOJCHCTBUSA KUCIOT C METa/NIaMH, OKCHUJAAaMH METaJUIOB, pACTBOPUMBIMHU U
13.6 HEPACTBOPUMBIMU OCHOBAaHHUSMHU, COJIAIMU; TIOJIYYEHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJIHOTO MeTajla JPYIMM M3 pPacTBOpa COJIM; MCCIEIOBaHHE aM(pOTEPHBIX
CBOICTB T'UAPOKCUIOB ATIOMUHUS U IIMHKA

pelIeHUE SKCIEPUMEHTAIbHBIX 3a1ad 1o TemaMm: «OCHOBHBIE KJIacChl HEOPTaHMYECKHUX
13.7 COCTMHEHUI; «DJIEKTPOJIUTHUYECKAs Aucconuanusy; «BaxHeimme HeMeTamibl W HX
coeuHEHUY; «BaxHele MeTaIbl ¥ UX COSTUHEHUS

XUMHUUYECKHE YKCIIEPUMEHTHI, MIUTFOCTPUPYIOLIUE NPU3HAKY NIPOTEKAHUS PEAKIUN HOHHOTO
oOME€Ha; KayeCTBEHHbIE pEaKIMM Ha MPUCYTCTBYIOLIUME B BOJHBIX PAaCTBOPaX HOHBI:

13.8 XJOpUI-, OpoMua-, HoauA-, cynbdart-, pocdar-, kapOOHAT-, CUIUKAT-AHUOHBI, THIPOKCH]I-
MOHBI, KATHOHBI AMMOHMSI, MarHusl, KaJIbIIMs, ATIOMUHUS, JKene3a (2+) u xenesa (3+), menu
(2+), nuHKa

14 Ymenue:

MNpEACTaBJIATh PE3YyJIbTAThl 3KCIICPUMCHTA B q)opMe BBIBOJAOB, 10Ka3aTcCJILCTB, Fpa(bI/IKOB u
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Ta6J'II/II_I U BbIABJIATH OMIIMPUUCCKUC 3aKOHOMCPHOCTHU

8.

YCTAHABJIMBATh CBSI3M MEXKJY pEaJbHO HAOIIOJaeMbIMH XUMHUYECKUMH SIBICHUSAMU U
14.2 poLeccaMH, MPOUCXOAAIIMMU B Makpo- W MHUKPOMHUpPE, OOBSACHATH IMPUYHUHBI
MHOTr000pa3usi BEeLeCTB

MNEPEYEHD 2JIEMEHTOB COAEPXKXAHWUSA, ITPOBEPAEMbBIX HA OCHOBHOM

IroOCYAZAPCTBEHHOM 3K3AMEHE I10 XUMUH

Konx IlpoBepsieMblii 3J1eMeHT cOJepKaHUsA
1  TlepBoHauanbHBIE XUMHUECKHE MTOHSITHS
1.1 Ywuctsie BemecTBa u cMecu. CriocoObI pa3iesieHus CMece
12 ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3IeMEeHThl. CHMBOJB XUMHYECKHUX djeMeHTOB. [IpocTeie u
CJIO’KHBIE BEIIECTBA.
1.3 Xwumuueckas Gpopmyna. BareHTHOCTh aTOMOB XMMHUECKUX dJIeMEHTOB. CTETeHb OKUCIICHUS
14 3akoH TIOCTOAHCTBAa cocTaBa BemiecTB. OTHocuTenbHas aromMHas Macca. OTHocUTenbHas
MoOJIEKYJIsIpHasl Macca. MaccoBasi 10151 XMMUYECKOT0 3JIEMEHTa B COETUHEHU T
15 KomnuecTBo BemectBa. Moinb. MonsipHast macca. MosisipHbIf 00bEM Ta30B. B3anMocCBsI3b KOTMYECTBA,
MacChl ¥ YHUCIa CTPYKTYPHBIX €IMHUI] BELIECTBA
16 duznueckre U XUMUYECKHUE SIBJICHU. XUMHUECKasi peakius 1 e€ Mpu3Haku. 3aKOH COXPAaHEHUsI MacChl
BEIIECTB. XMMHYECKUE YPABHCHUS
5 [Tepuonnueckuii 3axkoH u Ilepuonnueckas cucrema xumudeckux sneMeHtoB [[.M. Menneneesa.
CtpoeHne aToMOB
[lepnonnueckuit 3akoH. Ilepmommueckas cucrema xumudeckux i3yeMmeHtoB J[.M. Mennaeneesa.
2.1 Tlepwoast u rpynmnbl. PU3MYECKUN CMBICT MOPSIKOBOTO HOMEpa, HOMEPOB IMEpHOJa U TPYIIIbI
AJIeMEHTa
29 Crtpoenune aromoB. CocTtaB aTOMHBIX sifiep. M3otomnel. DnexkTpoHbl. CTpoeHue 37IeKTPOHHBIX 000JI04YeK

aToMOB nepBbIX 20 xumMuueckux eMeHToB [lepuonnyeckoii cucremsl .M. Menneneesa




3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB XMMHMUYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPUOAOB, KalMs,
Kanplus (paguyca aTOMOB, 3JEKTPOOTPULIATENBHOCTH, METAJUINYECKUX U HEMETAITINYECKUX CBOMCTB)

2.3 U UX COEIMHEHHUI B COOTBETCTBUHM C MOJIO)KEHUEM JIEMEHTOB B lleproanyeckoit cucteMe u CTpOCHUEM
HX aTOMOB
3 | CrpoeHue BemiecTBa
31 Xumnueckasi cBsizb. KoBajieHTHast (TOJisIipHAsE M HEMOJSIPHAs)) CBSA3b. JIEKTPOOTPHUILIATEIIBHOCTH
XUMHUYECKUX IeMEHTOB. MloHHas cBs13b. MeTaminueckast CBs3b
3 Tunel KpUCTAIIIMYECKUX peI_HéTOIf (aTgMHa;{, WMOHHas, MeTaJEqueCKa;I), 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT TUIA KPUCTAUIMYECKON PEIIETKU U BUJA XUMHUYECKOU CBSI3U
4 Baxxneiiine npeactaBuTeny HEOPraHWYECKUX BelecTs. HemeTramibl U ux coeauHeHus. Metaisl U ux
COCJIMHECHHUS
Knaccudpukanus u HOMEHKJIATypa HEOPraHWYECKUX COCAMHCHUW: OKCHUIOB (coyieoOpasyromue:
4 OCHOBHBIC, KHCIOTHBIE, amdoTepHbIe) U HecoJaeo0pa3yrolre; OCHOBaHUH (IIET0YN U HEPACTBOPUMBIE
OCHOBaHWUS); KUCIIOT (KUCIOPOCOEpKAIINe U 0ECKUCIOPOIHBIC, OJHOOCHOBHBIC 1 MHOTOOCHOBHBIC);
coJiel (CpeTHUX 1 KHUCIIBIX )
42 ®u3nuecKue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAUIOB: BOAOPO/A, XJIOpa, KUCIOPOa,
cephl, a3ota, Gocdopa, yriaepoaa, KpeMHHS
43 dusznyueckue ¥ XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJIOB: JINTUSI, HATPUS, Kallus, MarHus 1
KaJIbLIMS, AIFOMUHUS, JKelie3a. DIEKTPOXUMUYECKHUM psAJl HAIPSHKEHUN METaJIOB
44 @usznueckue M XMMHYECKHME CBOMCTBA BOJOPOJHBIX COEJUHEHUM HEMETaJUIOB: XJIOPOBOAOPOAA,
CEpOBOJIOPO/A, AaMMHUAKA
45 dusnyeckre U XUMHUYECKHE CBOicTBa OKcHI0B HemeTawioB: cepol (IV, VI), azora (11, 1V, V), dochopa
(I, V), yraepona (I1, 1V), kpemuus (IV). [Tonmyyenne OkCHI0B HEMETAILIOB
16 Xumudeckue cBorcTBa okcuaoB: MmetamuioB IA-IIIA rpynn, mmuka, meau (II) u xeneza (11, I11).
[TonyyeHnue oKCHUI0B METAIIIOB
47 XUMUYECKHE CBOWCTBA OCHOBaHMW W aM(OTEpPHBIX THUIPOKCHIOB (HAa MpUMEpe THIPOKCHIOB
AITIOMUHUS, JKeJe3a, uHKa). [lomydenune ocHoBanuilt 1 aMGOTEPHBIX THIPOKCHIOB
OO0mue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEpOBOAOPOIHOM, CEPHUCTOH, CEPHOM,
4.8 a30THOM, pocdopHOl, KpeMHUEBOH, yroiabHOH. OcoOble XMMUYECKHE CBOMCTBa KOHIEHTPUPOBAHHOM
CEpPHOMU M a30THOM KHCIIOT. [lomydeHne Kucior
4.9 ' OOmme XMMHYECKHE CBOMCTBA cpeaHuX cotiei. [lomyuenue comeit
410 [Tonydenue, cobupaHue, pacro3HaBaHHE BOJOPOJA, KHUCIOPOAa, aMMHaKa, YTIIEKHCIOro rasa B
naboparopuu
411 [Tonyuyenne ammmaka, CEpHOM M a30THOM KHCJIOT B MPOMBINUIEHHOCTH. OOIue crmocoObl MOTydeHUs
METaJIJIOB
4.12 T'eneruueckas CBS3b MKy KIIaCCAaMH HEOPTaHUYECKHUX COECTMHEHUI
5 | XuMUHYeCcKHe peakiuu
Krnaccudukanus XuMHYeCKUX PEeaKIMii 0 pa3NTuYHBIM MPU3HAKAM: TI0 YHCIY U COCTAaBY yYaCTBYIOIIMX
5.1 B peakuu BEMIECTB, MO TEIUIOBOMY 3P (HEKTy, M0 W3MEHEHHUIO CTENEeHEW OKHCIICHUS XWMHYECKHX
3J1EMEHTOB
59 TernnoBoit 3pPexT XUMHUECKON peakiuu, TEPMOXUMHUYECKHE YpaBHEHHs. DK30- U SHIOTEPMHUECKUE
peakuu. TepMOXUMUYECKHE YpaBHEHUS
53 OKHCIIUTENbHOBOCCTAHOBUTENbHBIE peakini. OKUCIUTENN U BocCcTaHOBUTENU. [Iporiecchl okucieHus
Y BOCCTAHOBJICHUS. DJIEKTPOHHBIN 0aTaHC OKUCIUTEIILHOBOCCTAHOBUTEIHLHON pPEeaKITuu
54 Teopust 3MEKTPONUTUYECKON aucconranvu. KaTHOHBI, aHWMOHBI. DJIEKTPOJHMTBI W HEIJIEKTPOJHUTHI.
CunpHbIe U crnadble AeKTPoauThl. CTeneHb AUCCOIHAIINN
55 Peakuuu noHHOTrO 0OMEHa. }/CJ'IOBI/ISI MPOTEKaHUs PEaKIIUii MIOHHOTO OOMEHa, MOJIHbIE U COKpaIIEHHBIS
WOHHBIE YPaBHEHUS PEaKIIHit
6  Xumus u okpyxKaromas cpeaa
6.1 BemecTBa 1 MaTepuaibl B TOBCETHEBHOM JKU3HU UeIOBeKa. be3omacHoe MCMOJIb30BaHUE BEUIECTB U




XUMHUYECKUX peakuuid B jaboparopun u ObiTy. IlepBas momomls Npu XHMHYECKHX OKOTax u
OTpaBJICHUSX

XUMHUYECKOE 3arps3HEHUE OKPYXKAIOMICH cpeibl (KUCIOTHBIC MOXKIM, 3arpsA3HEeHUE TOYBbBI, BO3AyXa H
BOJI0OEMOB), CIOCOOBI ero npenoTBpamieHus [IpenenpHas nonycrumas konmneHTpanus Bemects (IT1K).

6.2 Ponb X¥MuM B pelIeHHH SKOJIOTUYECKUX IMPoOsieM. YCHiieHHe MapHUKOBOro 3¢deKTa, pa3pyleHue
030HOBOI'O CJIOSI
[Ipumenenue cepsel, azota, ¢ocdopa, yriepoaa, KpeMHHUs U UX COCIUHEHHUH B ObITY, MEIULIMHE,

6.3 POMBIIUICHHOCTH H CETbCKOM xo3siicTBe. [lpumMeHeHMe MeTauioB M CIUIaBOB (CTajb, YYTYH,
TIOPATIOMUHUN, OpoH3a) B OBITY M INPOMBIIUIEHHOCTH HUX coeauHeHuil. IloHsTHe O Koppo3uu
METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HHU

6.4 [IpupoHbIE HCTOYHUKH YIIIEBOIOPOIOB (Yrojb, IPUPOAHBIN a3, HEPTh), IPOAYKTHI UX MEepepabOTKH
(OeH3uH), MX POJIb B OBITY U IPOMBIIIICHHOCTH
[lepBoHauaIbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COSAMHEHUSX yrieponaa (MeTaH, 3TaH,

6.5 oTuieH, aleTWwIeH, 3TaHoJ, IJIMLEPHUH, YKCycHas Kuciora). [loHsTHe O OMOJIOTMYECKH Ba)KHbBIX
BEIIECTBAX: XKHUpax, OeiKax, yriaeBoJax — U UX POJIM B )KU3HU YEJIOBEKa

7 Pacuérsr:

7.1 1o gopmynam XUMHUYECKUX COEIMHEHUN

7.2 Maccel (MacCOBOK) JT0JI PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 1O XUMHUYECKUM YPaBHEHUSIM

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO
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