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1. IlosicHuTeTbHASA 3aNIHCKA

3HaHUE XUMHH CIYXKHUT OCHOBOU U1 (POPMUPOBAaHUS MUPOBO33PEHHSI 00Y4aIOLIETr0Cs], €ro
IPEJICTaBICHUIA O MaTepUAIbHOM €/IMHCTBE MUPA, BAYKHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMHUEH
IpPEeCTaBICHUS O B3aUMOIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLUH BEILECTB B MPHUPOJIE, O MYTIX
pemieHus TI00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA — CBHIPHEBOH,
HHEPreTHUECKOM, MUILEBON U IKOJIOTHYecKoi 0€30MacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET peanu3ali BO3MOXHOCTEH JJs caMOopa3BUTUS M (OpPMHpPOBaHUS
KYJIBTYPBI JINYHOCTH, €€ 0011el U PyHKINOHATBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHE MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEH o0ydarommuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesATEeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIICIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HHM, Tak H B
npodeccuoHaIbHON 1€ TeTbHOCTH;

3HaKOMHUT €O CIEHU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJI511a HAa €JUHCTBO MIPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarloM B JOPMUPOBAHUU
€CTeCTBEHHO-HAYYHOU IPaMOTHOCTH 00YYarOLIUXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO-HAYYHBIM
3HAHWSAM, K MpPUpOJE, K 4YEJIOBEKY, BHOCHUT CBOM BKJIaJ B 3KOJIOTMYECKOE 0Opa3oBaHue
00ydJaromuxcs.

[Ipy M3ydyeHUM XMMUU Ha ypOBHE OCHOBHOIO 00ILero oOpa3oBaHUs Ba)XXHOE 3HAYECHUE
npuoOpeny Takue e, KaK:

— (hopMupoOBaHHE MHTEIIEKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSITEIIbHOMY TMPHHATUIO PpEIIeHUH, CHOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHUCTEMAaTHYECKOE TPHOOIIEHHEe O0yJaromuxcs K
CaMOCTOSITENIbHOM ~ [MO3HABaTEJbHOM  JIEATENBHOCTH,  HAy4YHbIM  METOJaM  [IO3HaHUf,
(GOopMHPYIOLIMM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMMH;

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYaIOIIUMHUCS OIIbITA
pa3sHOOOPa3HOM NesATEeNbHOCTH, MO3HAHHUS M CAaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE /ISl pa3IMYHBIX BUJOB JACATEIbHOCTH;

— ¢dopmupoBanue obmel GyHKIUMOHATLHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
Yrcie YMEHHH OOBSCHATh M OICHHWBATH SIBJICHUS OKPY)KAIOLIETO MHpPA, UCHOJB3Ys 3HAHUA U
OMbIT, TOJYYEHHbIE IpPU HM3yYEHUU XHUMHUHU, NPUMEHSATh HUX IMpPH pEeHIeHHH mpodiieM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOH IEATEIbHOCTH;

— (popMupoBanue y 00ydaromuxcs ryMaHUCTUYECKUX OTHOUIEHUH, IOHUMaHMs LIEHHOCTH
XUMHUYECKUX 3HAHUHU JJI BBIPAOOTKU SKOJIOTMYECKH LIE€IeCOO0pa3HOro MOBEIAECHUS B OBITY U
TPYIOBON JEATEIBHOCTH B LIEIAX COXPAHEHMS CBOErO 3J0POBbS U OKPYKAIOLIEH IPUPOAHOU
Cpenpl;

— pa3BUTHE MOTHBALIUU K O0YUYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKMX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduIIs 1 HaNPaBJICHHOCTHU JaJbHEHUIIET0 00yYeHHS.

[IporpaMMma 1o XuMUM Ha YPOBHE OCHOBHOI'O 00IIIEr0 00pa3oBaHMs COCTaBICHA Ha OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI'O
obmiero o6paszoBanus, npeacraBieHHbIx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI



pabouell mporpaMMbl BOCIIMTAHMS M C YYETOM KOHIICTIIIMH MPETOoIaBaHus yIeOHOTrO mpeaMera
«Xumus» B 00pa3zoBaTeNbHBIX opraHuzanusax Poccuiickoit @eneparmu. OOIiee 4uCIO 4acoB,
OTBEJEHHBIX ISl U3yUEHHsI XUMHUH Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBanusi, coctaBiusieT 136
4acoB: B 8 ki1acce — 68 yacoB (2 yaca B Hezel), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIIO).

st peanuzanuu mporpaMMbl UCIIOJIB3YETCS] YUCOHUKHU:

- O.C. I'abpuensn, N.I'. OctpoymoB, C.A. Cnaako «Xumus 8 kinacc 6a30BbIii YPOBEHbY,
M., m3narensctBo «lIpocBemenue», 2025 rox;

- O.C. I'abpuensn, N.I'. OctpoymoB, C.A. Cnaako «Xumus 9 xinacc 6a30BbIi YPOBEHbY,
M., uznarennctBo «IIpocBemenuey», 2025 rox.

PabGouast mporpamma yuyeOHOro mnpeamMera «XHMHS» COCTaBJICHA C y4eToM pabodeid
nporpaMmbl  BOCIUTaHUS. BocnurarenpHbIl MOTEHIMAN JaHHOTO y4eOHOTO TpeaMera
o0ecreunBaeT pealn3alnio CIeAYIOUINX [EIeBbIX MPUOPUTETOB BOCITUTAHUS 00YUAIOIINXCS:

- YCTAHOBJICHUE JIOBEPUTEIHHBIX OTHOIICHUM MEXIY YYHTEIIEM H €ro Y4YeHUKaMH,
CITOCOOCTBYIOIIUX TMO3UTUBHOMY BOCIPHATHIO YYAIIUMHCS TPEOOBAaHUN W TMPOCHO ydUTEs,
MPHUBJICYCHUIO WX BHHMAaHUSA K OOCYXJZaeMOH Ha ypoke HH(pOpMamwu, aKTHBH3AI[MH WX
MMO3HABATEIILHOM JeITEILHOCTH,

- MOOYX/ICHHWE MIKOJHLHUKOB COONIOAATh HA YPOKE OOIICTIPUHATHIE HOPMBI MTOBEICHUS,
mpaBuiia OOLIEHUS CO CTAPIIMMH (YUUTENSIMH) U CBEPCTHUKAMH (IIKOJIbHUKAMU), TPUHIUIIBI
y4eOHON AUCIUTUTMHBI U CAMOOPTaHU3AIIHH;

- MPUBJICYEHUE BHUMAHHUS IIKOJBbHUKOB K IIECHHOCTHOMY aCMEKTy M3y4aeMbIX Ha ypOKax
SBJIEHUH, OpraHu3alys X padoThl ¢ OJTy4yaeMOi Ha ypOKe COLMaIbHO 3HAYMMON HH(popManuen
— WHUIMUPOBAHUE €€ OOCYKICHHS, BHICKA3bIBAHUS YYAIIUMUCS CBOETO MHEHHS IO €€ MOBOIY,
BBIPAOOTKH CBOETO K HEM OTHOIICHUS;

- HWCIONB30BaHHE BOCIUTATENBHBIX BO3MOXKHOCTEW COJepKaHusi y4eOHOro MpeaMera
yepe3 JEMOHCTPAIMIO0 JIETSIM TMPUMEPOB OTBETCTBEHHOTO, TPaXITAHCKOTO TIIOBEJICHUS,
MPOSIBIICHUS YEIOBEKOMIOOUS U T0OpOCEpCUHOCTH, Yepe3 MoA00p COOTBETCTBYIOMIMX TEKCTOB
JUTSL 9T€HUSI, 3a/1a4 JUTsl peleHus1, TPOOJIEMHBIX CUTYAIUH I 0OCYXKIEHUS B KJIacce,

- IpUMEHEHHE Ha YPOKEe MHTEPAKTUBHBIX (POPM pabOThI ydyalIUXCs: UHTEIJIEKTYalbHBIX
UTP, CTAMYJIMPYIOIIUX TTO3HABATEILHYI0 MOTHUBAIIUIO IIKOJILHUKOB; TUAAKTUYECKOTO TeaTpa, Tie
MOJTydYeHHBbIE Ha YPOKE 3HAHUS OOBITPBHIBAIOTCS B TeaTpajbHBIX MOCTAHOBKAX; JMCKYCCHUH,
KOTOpBIE JAIOT yYaIUMCS BO3MOXKHOCTb MPUOOPECTH OMBIT BEJACHHSI KOHCTPYKTHBHOTO JHAJIOTA;
rpynmnoBoil paboThl WM pabOTHI B Mapax, KOTOphIE y4yaT MIKOJHHHUKOB KOMaHAHON pabote u
B3aUMOJICCTBUIO C IPYTUMU JACTHMU;

- BKJIFOUEHHUE B YPOK UTPOBBIX MPOIEAYDP, KOTOPHIE MOMOTalOT MOAIEPKaTh MOTHBALIUIO
JeTeH K TOJYyYeHUIO 3HAHWW, HaJaQXUBAHUIO TO3UTHUBHBIX MEXIWYHOCTHBIX OTHOIICHUN B
KJ1acce, MOMOTAlOT YCTAaHOBIICHHUIO JOOPOKENaTeIbHON aTMOC(hephl BO BpeMsl YPOKa;

- opra"u3anus medcTBa MOTHBHPOBAHHBIX W JIPYAWPOBAHHBIX YYAIIUXCS HAI WX
HEYCNEBAIOIIUMH OJHOKIACCHUKAMM, JAIOIIEr0 INKOJbHUKAM COLMAIBHO 3HAYUMBIH OIBIT
COTPYAHUYECTBA ¥ B3aUMHOW MTOMOIIIH;

- UMHULUUPOBAHUE U TMOJJEPKKA HCCIEIOBATEIbCKON JEATEIbHOCTH IIKOJIBHUKOB B
paMKax peayM3allid UMW WHAUBUIYAIBHBIX W TPYIIOBBIX HUCCIEAOBATEIBCKUX MPOEKTOB, YTO
JACT  IIKOJIBHMKAaM  BO3MOXKHOCTh  NMPHOOPECTH  HABBIK  CaMOCTOSITEIBHOTO  PEIICHUS
TEOPETUIECKON MPOOIeMBbl, HABBIK T€HEPUPOBAHUS U OGOPMIICHHSI COOCTBEHHBIX HJIEH, HABBIK
YBOKUTEIHLHOTO OTHOIICHHWS K YyKUM uaesM, odopmiaeHHBIM B paboTax Apyrux
UCClIeIoBaTeNell, HaBBIK MyOJIMYHOTO BBICTYIUICHHS TIEpe]l ayIUTOPHEH, apryMEeHTUPOBAHUS U
OTCTaMBaHUA CBOECH TOUKHU 3PECHMUSI.



2. Copepxanue padodeil mporpaMmbl «XHMHD)
8 KUIIACC

IlepBoHauya/JbHbIE XUHMHYECKHE TIOHSTHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJNOBEKa. XMMHS B CUCTEME HaykK. Tema u
BemiecTBa. Dusnyeckue CBONCTBAa BEHIECTB. ArperarHoe cocrosiuue BemiectB. [lonstue o
MeToJIaX MMo3HaHus B XUMUU. YucTsie BenecTBa U cmecu. CiocoObl pasieneHus cMecei.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE dJIeMEHTbl. CHMBOJIBI XHMHUYECKHX DJIEMEHTOB.
[IpocTeie U clioKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumuyeckass Qopmyna. BaJeHTHOCTP aTOMOB XMMHYECKHMX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHAas Macca. OTHOCUTENbHASI MOJIEKYIIIpHAst
Macca. MaccoBasi 10Ji1 XUMHUYECKOIO 3JIEMEHTa B COCIMHEHHH.

KomnuectBo BemectBa. Monbs. MonsipHass macca. B3anmoCBA3b KOJIMYECTBA, MACChl U
Yrclia CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Tel mo hopMysiaM XUMHUUECKUX COSIMHEHUIA.

dusznueckue M XUMHUYECKHE SIBICHHUS. XUMHUYECKas peaknus ¥ e€ MpPU3HAKU. 3aKOH
COXpaHEHHUs MaccChl BellecTB. Xumuueckue ypapHeHus. Kiaccudukanus XuMUYECKUX peakui
(coemuHeHUs, pa3I0KEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumeHm:

Jlemoncmpayuu:

1. 3HaKOMCTBO ¢ XUMUYECKOW MOCYI0H, C TIpaBHIaMu pabOThI B 1a00OpaTOPUU U MPUEMAMHU
oOparieHus ¢ 1a6opaTopHbBIM 000PYIOBAHUEM.

2. dusnueckue CBOMCTBA 00PA3IOB HEOPTAHMYECKUX BEIIECTB — METAJUIOB M HEMETAJUIOB.

3. CnocoOsl  pazgenenus cmeced (puibTpoBaHue, BBIMAPUBAHHME, JAUCTHLISAINA,
XpomaTorpadusi).

4. dusnueckue CBONCTBA 00pa3I0B HEOPTraHMUECKUX BEIIECTB — METAJUIOB U HEMETAJLIOB.

5. OOpa3sIisl BEECTB KOINYECTBOM | MOJIb.

6. dusuueckue sBIeHUS (IJIaBJICHHE BOCKA, TasHUE JIbJa, paCTUpaHUE caxapa B CTYIKE,
KUIIEHUE ¥ KOHJICHCALIMS BOJIbI).

7. Xumuueckue sBJeHUA (TOpPEHHE CBEYH, TMPOKAJUBAHUE MEIHOM  MPOBOJIOKH,
B3aUMO/JICCTBUE COJIbI MJIH MeJia C COJISTHON KHCIIOTOM).

8. HabOmronmenwe mNPU3HAKOB MPOTCKAHHMS XWMHUYCCKUX peakimuidi (pa3iokeHHe caxapa,
B3aMMOJICIICTBHE CEPHOM KHCIOTHI C XJOPUAOM Oapuis, TMOJy4eHHE U pa3ioKeHue
ruapokcuna meau (II) mpu HarpeBaHuu, B3aMMOJEICTBHE Xeje3a C PacTBOPOM COJIU
menau (I1).

9. OmbITH, WITIOCTPUPYIOIINE 3aKOH COXPAHEHHUS MACCHI.

JlabopamopHuie onvimul:

1. Usyuenue u onucanue GU3HYECKUX CBOUCTB 00Pa3I0B HEOPraHUYECKHX BEILECTB.
2. Wzyuenue criocoOoB paszieleHus cMeceii (C IOMOIILI0 MAarHUTA).
3. Cosnanue mozeneii MoseKy (IIapOCTEPKHEBBIX ).

Ornucanne (QuU3NYecKuX CBOWCTB 00pa3lloB HEOPraHUYECKUX BEIIECTB — METAIOB U
HEMETAJUIOB.

o1

Ha6mronenne ¢usnuecknx (IiaBjleHWE BOCKA, TAasHHE JIbJa) M XUMHUYECKUX (TOpeHue
CBEYH, MTPOKAIMBAHNE MEIHON MPOBOJIOKH) SIBJICHUH.



6. HaOmozeHue u OmMcaHue NPU3HAKOB IPOTEKAHMS XMMUUECKUX PEAKIMI Pa3HBIX TUIIOB.
Ilpaxmuueckue pabomuwi:

Ne 1. IlpaBmma paGoTel B JabopaTopud M TPUEMBI OOpalieHus ¢ J1adopaTOPHBIM
o0opyoBaHuEM.

Ne 2. Pazpnenenue cMmeceit (Ha mpuMepe OYUCTKH MOBAPEHHOM COJIN)
Buiuucnenusi:
- OTHOCHUTEJIBHOW MOJIEKYJISIPHOM MacChl BELIECTB, MOJSPHONW MACChl, MACChI BEIIECTB, MACChI U
KOJIMYECTBA BEIECTBA;
- MacCOBOM JIOJIM XUMHUYECKOTO dJIeMEHTa 1o (popMylie CoeqMHEHUS;
- MO YpPaBHEHUSAM XHMHUYECKHX PEAKIHI: KOJIUYECTBA, MAaCChl BEIIECTBA IO HU3BECTHOMY
KOJIMYECTBY, MACCE PEAreHTOB WM MPOJIYKTOB PEAKILIUH.

BaxHeiilmue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopog — a€MEHT M NpPOCTOE BELIECTBO.
Haxoxnenue xucinoposa B mpupoje, GU3n4ecKue U XUMUYECKUE CBOMCTBA (peaKui TOPEHUs).
Oxcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJIydeHHs KHUCIOpoJa B JlabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucinopoaa B npupoje. O30H — amnoTponHas MoguduKanus
KHCJIOpOJa.

TermnoBoit 3ddexT XumMuuecko peakuH, TEPMOXMMHUYECKHE YypaBHEHHUS, JK30- H
OHAOTEPMUYECKUE peakuMU. TOIUIMBO: yronb M MeTaH. 3arpsi3HEHUE BO3AYyXa, YCHIIEHUE
NapHUKOBOTO 3 deKTa, pa3pyluieHre 030HOBOTO CIIOS.

Bonopon — »snemeHT M mpocroe BemecTBo. HaxokaeHue Bomopoaa B IPUPOLE,
¢u3nyecKne 1 XMUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI MostydyeHus. Kuciorel u comnu.

MoutsipabIii 00bEM Ta30B. Pacy€Thl 10 XMMUYECKUM ypaBHEHHSIM.

®usnueckue cBoWcTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacelmennsie u
HEHACBIIICHHBIE PACTBOPHI. PacTBOpMMOCTh BelIeCTB B BOJe. MaccoBasi 10is BELIECTBA B
pactBope. XUMHYECKUE CBOWCTBAa BoAbl. OCHOBaHUA. Ponbp pacTBOpOB B NPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoJbl B Ipupofe. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coemaumHeHnd. Oxkcunel. Kimaccupukamus OKCHIIOB:
coneoOpa3yrolre (OCHOBHBIC, KUCIOTHBIE, aM(OTepHBIC) U HecoeoOpasyromue. HoMeHnkmaTypa
okcu10B. dusnueckre U XMMUYEcKre cBoiicTBa okcuoB. [lonyueHne okcuios.

OcHoBanus. Krnaccudukanusi OCHOBaHMIA: IIENOYM M HEPACTBOPUMBIE OCHOBAHUA.
Homenkiarypa ocHoBanuil. @u3nyecKMe M XUMHUYECKUE CBOWCTBA OCHOBaHWU. [lomyuenue
OCHOBaHMM.

Kucnotsl. Knaccudukarnus kucinor. Homenknarypa kuciaor. @usnueckue U XUMHUYECKHe
cBoiicTBa KuCaoT. P aktuBHoctu MetamuioB H. H. bekerosa. [loiryuenne kucior.

Comu. Homenknarypa coneil. @uznueckue U XMMU4ecKHe cBoicTBa coiel. [Tomydenue
COJIEH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumMeHm:

Jlemoncmpayuu:
10. KauecTBeHHOE ompezieNieHHe COJepkKaHUs KUCIOpO/ia B BO3IyXe



11. Tlonyuenue, cobupaHue, pacrio3HaBaHUE U U3yUEHUE CBONCTB KUCIOPO/IA.
12. HabGnronenue B3auMMOACMCTBHS BEIIECTB C KHCIOPOJOM M YCJIOBHSI BOSHHUKHOBEHHS U
IIPEKpaLIeHUs TopeHus (moxapa).

13. Ilomyuenue, coOupaHue U pacro3HaBaHUE BOJOPOIA.

14. BzaumopeiictBue Bosiopoaa ¢ okcuaom menu (I1).

15. PacTBOpeHME BEIIECTB C Pa3IMIHON PAaCTBOPUMOCTHIO.

16. B3ammopeiicTBHE BOJIBI ¢ METAITIAaMH (HATPHEM U KaJIbITHEM).

17. UccnenoBaHue pacTBOPOB KUCIOT U LIEJI0OUEH C TOMOIIBIO HHIUKATOPOB.

18. OO6pa3ipl HEOPraHUYECKUX BEIECTB Pa3INYHBIX KIIACCOB.

19. OnbIThI, HIUTIOCTPUPYIOLINE XUMUYECKHE CBOWCTBA KJIACCOB HEOPTaHUUECKUX BEIIECTB.
JlabopamopHvie onvimot:

7. OsnakomiieHHE ¢ 00pa3LaMK OKCUIO0B U ONMCAHHUE UX CBONCTB.
8. BsaumopeiicTBHE KHCIIOT ¢ METAJLIAMH.
9. Hccnenosanue 0coOOEHHOCTEN PACTBOPEHHS BEIIECTB C PA3IMYHON PACTBOPHMOCTHIO.

10. IIpurotoBnenne pacTBOPOB C ONPENENEHHOM MaccoBOM J0Jel pPacTBOPEHHOIO
BEIIECTBA.

11. Onpenenenune pacTBOPOB KMCIOT M IIENOYEH C TIOMOIIBIO MHIMKATOPOB.
12. N3ydeHue B3auMOICUCTBUS KUCIOT C METAJIJIAMH, PEaKIIU HEUTpaIn3aiu.
13. BzaumogeiicTBue pacTBopa cepHoii kucioThl ¢ okcuaom meau (I1).

14. TMonyuenue HepaCTBOPHMBIX OCHOBAHUIA.

15. BrITecHeHre 0IHOTO METaIa IPYTUM M3 PACTBOPA COJI.
IIpakxmuueckue pabomut.

Ne 3. [Tonyuenue u coOupanue KUCIopoja, H3y4eHHe ero CBOMCTB.

Ne 4. TTonyuenue u coOupanue BOAOPO/Ia, U3yUEHHE €r0 CBONCTB.

Ne5. IlpuroroBneHue pacTBOPOB C OIPEAEICHHOW MacCOBOM JIOJIEH PACTBOPEHHOIO
BEILIECTBA.

Ne 6. Pemenne skcnepuMeHTaNbHBIX 3a/1a4 10 TeMe «BakHelye Kiiaccel HEOPraHMYECKHX
COCTMHEHUI.
Buviuucnenusa:
- MOJIEKYJSIPHOH MAacchl KHCJIOpOJa U 030HAa Ha OCHOBAaHMM ATOMHOW MacChl XHMHUYECKOTO
3JIEMEHTA;
- KOJIMYECTBA, MacChl BELIECTBA 10 YPABHEHUSIM XUMUYECKUX PEaKLUi;
- 00beMa, KOJIMYeCcTBA BEIIECTBA Ta3a M0 ero U3BECTHOMY KOJIUYECTBY BEIIECTBA UIIH 00bEMY;
- 00BEMOB T'a30B 10 YPaBHEHHUIO PEAKLIMU Ha OCHOBE 3aKOHA OOBbEMHBIX OTHOILIEHUI! ra3oB;
- C UCIIOJIb30BAaHUEM TOHATHUS «MACCOBAs A0S BEIIECTBA B PACTBOPEN;
- 110 ypaBHEHUSAM XMMHYECKON PEaKIMU: KOJIMYECTBA BEUIeCTBA, 00BbeMa, MAacChl IO U3BECTHOMY
KOJIMYECTBY BEILLIECTBA, 00bEMY, MacCe PEareHTOB WM MPOYKTOB peakLuu

Iepuonuyeckuii 3axkon u Ilepuoanyeckasi cucrema xummu4yeckux jiemenros J[. HU.
MenpeneeBa. CtpoeHune aToM0B. XUMHYECKasl CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiumn



[lepBrle MOMBITKM KJIACCUPUKALMK XUMHUYECKUX dieMeHToB. [loHsTHE O rpynmax
CXOHBIX JIEMEHTOB (IIETOYHBIC U HIETOYHO3EMENbHBIE METAIIIbI, TaJOTE€HbI, UHEPTHBIEC Ta3bl).
DJIeMeHTHI, KOTOpBIe 00pa3yoT aM()OTepHBIE OKCUABI U THAPOKCH/IBI.

Ilepuonnueckuii 3akoH. Ilepuommueckass cucrema Xumuyeckux odiaemeHroB J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHONEpronHas ¢opmbl [lepuogudeckoid CUCTEMBI
xumuueckux siemeHTtoB Jl. M. MenneneeBa. Ilepuonbl u rpynmbl. DU3HUECKUNA CMBICT
MOPSIIKOBOTO HOMEPa, HOMEPOB MEPUO/IA U TPYIIIHI JJIEMEHTA.

Ctpoenne atomoB. CoctaB aroMHbIX sjaep. HW3otombl. 3nektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHUYECKHX d1eMeHTOB [leproandeckoil cucTeMbl
JA. W. MengeneeBa. XapakTepUCTHKAa XHWMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
Ilepuonnueckou cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINaM U EPUOIaM.

3nauenue [lepuognueckoro 3akona u Ileproanveckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB
JUIs1 pa3BUTHS HayKu U npakTuku. J1. 1. MenaeneeB — y4€HbIil U IpakIaHHH.

Xumuaeckas CBSI3b. KoBanentnast (monsipHas u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPULIATETBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenenb  okucieHus.  OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iponecchbl
OKHCJICHUSI U BOCCTAaHOBJICHUS. OKUCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

Jlemoncmpayuu:
20. BzaumoielicTBHE THIPOKCHIA [IMHKA C PACTBOPAMH KUCIIOT M IICIIOYCH.
21. MonenupoBaHue CTPOSHUS MOJICKYJI IIPH TIOMOIIN PUCYHKOB, MOJICJICH, FIICKTPOHHBIX U
CTPYKTYPHBIX (hOpMYIL.
22. Tabnuna «I[leprnoguueckas cucreMa xumuueckux snemeHToB JI.11. MenneneeBay.
23. OnbIThl, WITIOCTPUPYIOIIKE MTPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLUn
(ropeHue, peakiuy pa3ioKeHHs, COSTUHEHUS)
JlabopamopHvie onvimoi
16.03nakomnenue ¢ 06pasnaMi METaIIOB ¥ HEMETAILIOB
Mesrcnpeomemmnwie ceasu

Peanuzanus MexXnpeIMETHBIX CBSI3€H MpU M3yUYEHUHM XMMHUHU B 8 KJIACCE OCYILIECTBIISICTCS
4yepe3 HCIHOJb30BaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX TMOHSATHH, TaK MW IOHATHH,
ABJISIFOLIMXCSI CACTEMHBIMU JIJIS1 OT/I€IIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTeCTBEHHO-Hay4YHbIE MOHSTHS: HAay4YHbIH (aKT, THUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KIacCHU(HUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  IKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusnka: Marepusi, aToM, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
pPaZlOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUN 3apsl, BEIIECTBO, TelIO0, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKUEC BEITUYHMHBI, SAMHHIIBI H3MEPEHUS, KOCMOC, IIAHETHI,
3BE3161, ConHIIE.

buonorus: gorocunTes, npixanue, 6uocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHHEpalbl, TOpPHbIE MOPOJIbI, IOJIE3HbIE
HCKOIIaeMble, TOIUIMBO, BOJAHBIE PECYPCHI.



9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKust

Ilepnonnueckuii 3akoH. Ilepmommueckas cucrema XuMUYeCcKHx odaeMeHToB J[. .
MengneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XUMHUYECKHX
AIIEMEHTOB NEPBBIX TPEX MEPUOJIOB, Kalus, KaJIbLUS U UX COCOUHEHHM B COOTBETCTBUHU C
MOJIO’KEHUEM 3JIeMeHTOB B [lepuonyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUNBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHMOCTh CBOICTB BeIIeCTBa OT THUIA KPUCTAIIMYECKOW PEMmETKH M BUAA XUMHUYECKOMH
CBSI3H.

Knaccudukanuss u HOMEHKIaTypa HEOPraHMYECKUX BEIIEeCTB. XUMHUYECKHE CBOWCTBA
BEUIECTB, OTHOCSIIUXCS K PA3IMYHBIM KJIacCaM HEOPraHWYECKUX COEIUHEHWH, T'€HeTHdecKas
CBS3b HEOPraHUYECKHUX BELIECTB.

Knaccugukanuss XuMUYeCKUX peakyil Mo pa3IudHbIM MpU3HAKaM (IO YUCIY M COCTaBY
YYaCTBYIOUIMX B pEAKIMH BEIIECTB, MO TEIUIOBOMY 3(deKry, Mo H3MEHEHHWIO CTeleHen
OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO YYaCTHIO KaTajlu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIINU, TEPMOXUMUYECKUE YPAaBHEHUSI.

[Tonste o cxopocTu xuMudeckoil peakuuu. [lonarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHnlx peakuusx. I[lonsatue o
karanuse. lloHaTne o XuMuueckoM paBHOBecHU. DakTOphl, BIHAIOIIME HA CKOPOCTh
XMMHUYECKON pEeaKLMH U NOJI0KEHNE XUMUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMU, D3JIEKTPOHHBIM OallaHC OKHUCIUTENIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCTIOJIb30BaHUEM METO/1a DJIEKTPOHHOT'O OajaHca.

Teopust PAEKTPONUTHYECKON AUCCOIUALIUM. DIEKTPOIUTH U HEANEKTPOIUTHI. KaTHOHBI,
aQHUOHBI. MexaHM3M JMCCOLMAllMM BELIECTB C pPa3jIMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuy. CUIbHBIE U CIa0bIe STEKTPOIUTHI.

Peakiuu moHHOrOo OOMeEHa. YCIIOBHS MPOTEKAHUS peakiMii HOHHOrO oOMeHa, MOJHbIE U
COKpalllEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBONCTBAa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
IPEJICTaBICHUM 00 3JIEKTPOJIUTUYECKON aucconuanuy. KadecTBEHHblE pPEAKIMM Ha HOHBI.
[TonsTHE O THaPOIIN3E CONEN.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:
1. O3nHakomiieHHE C MOJENISIMH KPUCTAIUTUYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB —
METAJUIOB M HEMETAJNIOB (rpaduTa U aamasa), CII0’KHBIX BELIECTB (XJIOpHIa HaTpuUs).

2. HccrnenoBanue 3aBUCHMOCTH CKOPOCTH XWMHUYECKOW pEakIH OT BO3ACHUCTBUS

pa3InYHbIX (PAKTOPOB.
3. OnbITEl, WUIIOCTPUPYIOIINE TPUMEPBI OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIUi
(ropeHwue, peakiuu pa3yIoKEHUs, COCTUHCHHS ).

4. VccnenoBaHue 3J€KTPOINPOBOAHOCTH PACTBOPOB BEIIECTB, IMpolecca JUCCOLMALNN
KHCJIOT, I1IeJIoueil 1 coseild (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB).

5. OnbITel, WUIIOCTPUPYIOIIME TMPHU3HAKK MPOTEKAHUS pEAKIMA MOHHOTO oOOMeHa
(oOpa3oBaHue ocajKa, BbIJCICHHE Ta3a, 00pa30BaHKE BOJIBI).



6. Pacno3HaBaHuMe HEOpPraHMYECKUX BEIIECTB C MOMOILIBIO KAauYEeCTBEHHBIX pEaKIUi Ha
VOHBI.
Jlabopamophule onvimoi':
1. HM3yueHwe NpPU3HAKOB TPOTEKAHUS pEaKIMM HOHHOro oOMeHa B pacTBOpax
AIIEKTPOJIUTOB (C 0Opa30BaHMUEM OCaJIKa, BBIJICICHUEM ra3a, 00pa30BaHUEM BOIbI).
IIpakmuueckue pabomut.
Ne 1. Pemenne skcriepuMeHTANIBHBIX 3a4a4 10 TEME.
Buiuucnenus:
- KOJMYecTBa BeIIeCTBAa, OObeMa M MacChl PEAreHTOB MWJIM MPOAYKTOB [0 YpaBHEHUSIM
XUMHUYECKHUX PEaKIINii;
- [10 YPaBHEHUAM XUMUYECKUX PEaKLUN

HemeTaibl 4 MX cOeJUHEHHUS

OOmas xapakTtepucTuka TajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
creneHu okucieHuss. CrtpoeHue M (U3MYECKME CBOWCTBA IPOCTHIX BEIIECTB — TaJOIE€HOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMepe Xjopa (B3aMMOAEHCTBHE C MeTajulaMH, HEeMEeTaJulaMu,
menoyamu). Xmopoogopoa. ConsiHas  KHUCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIydeHHE,
npuMeHeHue. JlelicTBre XJI0opa U XJIOPOBOAOPOJAa Ha OPraHU3M uelloBeka. BaxkHel e Xmopuasl
U X HaXO0XJIEHUE B IPUPO/IE.

OO6mas xapakrepuctuka s1aeMeHTOB VIA-rpynmnbl. OCOOCHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble CTeneHu okucieHusd. CTpoeHue M (pU3MYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOpO/ia U cepbl. AJUIOTPONHbIE MOAU(PUKALMU KUCIOpOJa U cepbl. XUMUYECKHUE CBOICTBA
cepsl. CepoBojopoJl, CTpoeHue, (U3MUYECKHE M XUMUYECKHe CBOWCTBA. OKCHIBI Cephl Kak
NPEICTaBUTENIN KUCIOTHBIX OKCHAOB. CepHas KUCIIOTa, (PU3UYECKUe U XMMUYECKHE CBOWCTBA
(oOme Kak MpeNCTaBUTENs Kiacca KHUCIOT M crenuduueckue). XUMHUYECKHE pPEeaKluy,
JeKallie B OCHOBE MPOMBIIUICHHOTO Ccloco0a MoJydeHus cepHoil kucnoTsl. Ilpumenenue
cepHoi KucnoTbl. CoJM CepHOM KMCIOTHI, KAUeCTBEHHAs peakuys Ha cynbgpaT-uoH. HaxoxneHue
ceppl M €€ coeauHEeHUH B Ipupofe. XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpeabl
COCIMHEHUSIMH Cephbl (KHCIOTHBIC TOXAM, 3arpsA3HEHUE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALICHHUS.

OOmas xapakrepuctuka 3yeMeHTOB VA-rpynmbl. OcCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIe CTENEHM OKHUCIEHUs. A30T, paclpocTpaHeHHEe B TNpupoje, (Qusuveckue u
XUMHYeckHe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMUak, ero Gpu3n4eckue 1 XMMUYecKHue
CBOWCTBA, MoJIydeHue U npuMeHneHue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOICTBA,
npuMeHeHne. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHCIIOTa, €€ IOJIyuyeHHE,
¢u3mueckue M XUMHUYECKHME CBOicTBa (0OIIMEe Kak MpeACTaBUTENs Kiacca KUCIOT U
cnenupudeckne). Vcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KAaueCTBE MHHEPAIBbHBIX
yno0peHuil. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSATMHCHUSIMU a30Ta (KUCIOTHBIC
JOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbI U BOA0EMOB). Docdop, alaoTpomnHble MoAU(DUKALUU
docdopa, duzndeckue n xumudeckue cpoiictBa. Oxcuna dochopa (V) u pochopnas kuciora,
¢u3nueckue M XMMHYECKHE CBOMcTBa, mosyueHue. lMcmonb3oBanue QocdaToB B KauecTBe
MHUHEpaAJIbHBIX Y100pEHUH.
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OO6mas xapakrtepucTthka djeMeHTOB IV A-rpynmbl. OCoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIe CTETICHU OKUCIICHUS. YTJIEepO/, alFIOTPOIHbIE MOAU(DUKAIINK, PACTIPOCTPAHEHHE B
npupojie, GU3NIecKne u XUMHYECKUE CBOMCTBA. AncopOuus. KpyroBopoT yriepoaa B mpupo/ie.
Oxcunsl yriaepoaa, ux pU3NYECKHEe U XUMUYECKHE CBOMCTBA, JICWCTBUE HA JKUBBIC OPTaHU3MBI,
HOJIy4eHHE U MPUMEHEHHE. DKOJIOTHYECKUE MPOOJIeMBbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a INI00aTbHOTO MOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3Q¢ekT. YronbHas KUCIOTa U €&
cony, uX (pu3MUecKue W XMMHYECKHE CBOMCTBA, MOJy4YeHHE U TpuUMeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHaT-woHBI.  lcmomp3oBanume  kapOOHATOB B OBITY, MEIMIIMHE,
HPOMBIIIJICHHOCTH U CEJILCKOM XO35HCTBE.

[lepBoHayanbHbIe MOHATHS 00 OpPraHMYECKHX BEHIECTBaX KaK O COCAMHEHMSX YIJepoja
(MeTaH, »TaH, OSTWIEH, AaleTWICH, JTaHOJ], TJHIEpPUH, YKCycHas kucnora). Ilpupoansie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTh), MPOAYKTH HX TNepepabOTKh
(6eH3uH), UX poJib B OBITY W MPOMBIIUIEHHOCTH. [TOHATHE 0 OMOIOTMYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, YIrJIeBOJaX — M HMX POJIM B JKM3HHM 4YelOBeKa. MarepuaibHOE E€IUHCTBO
OpraHMYECKUX ¥ HEOPraHMYECKUX COCTUHEHHH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, MOJIY4YEHHE M IPUMEHEHHUE.
Coenunenus kpemHuss B mpupoge. OOmwme mnpeactaBiaeHuss o6 okcuae kpemaus (1V) nu
KpeMHUEBOM kucioTe. CUITUKATHI, UX UCIIOIb30BAHKUE B OBITY, B IPOMBIIIIIEHHOCTH. Baxxueiimme
CTPOWTENIbHBIE MaTepHajbl: KepaMUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [Ipobimemsl
0€3011aCHOT0 MCIIOJIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

7. OneIThl, OTpaxaronue (QU3NYECKHe MU XUMHUYECKHE CBONCTBA TaJlOTEHOB M WX
COCTMHEHUH (BO3MOKHO MCITOJIb30BAHNE BHICOMATEPHAIIOB).

8. OsHakomiieHHe ¢ 00pa3laMu XJIOPUIOB (TATIOT€HUIOB).

9. OsnakomiieHHe ¢ 00pa3llaMH Cepbl M €€ COCTUHEHUSMHU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB).

10. Habnronenue mporecca OOYrJMBaHHs caxapa IOJ JeHCTBUEM KOHIEHTPHUPOBAHHOM
CEpPHOM KHUCIIOTBHI.

11. OznakomieHue ¢ (U3NYECKUMHU CBOWCTBaMHU a30Ta, ¢ochopa U UX COECTUHEHUI
(BO3MOYKHO HCITOJIb30BAHHUE BUJIEOMATEPHAIIOB).

12. OznakomieHHE ¢ 00pa3laMu a30THBIX U (POCPOPHBIX YIOOPCHHIA.

13. Tlonmyuenue, cobupanue, pacrio3HaBaHUE U U3YYEHHE CBOMCTB aMMHAaKa.

14. BzaumojeiicTBue KOHIIEHTPUPOBAHHOW a30THOM KHCIOTBHI C MEAbI0 (BO3MOXKHO

MCIIOJIb30BaHUE BUIEOMATEPUATIOB).

15. Mopenu KpUCTAUIMYECKUX PEIIETOK anMasa, rpadura, QpysiepeHa.

16. O3HaKOMJICHHE C MPOLIECCOM aICOPOIMH PACTBOPCHHBIX BEUIECTB aKTHBHPOBAHHBIM

yIJeM U YCTPOICTBOM MPOTHUBOTa3a.

17. O3nakomiieHHWE C MPOAYKIMEH CHJIMKATHON mIpoMblluieHHOCTH (Bumeomarepuasr:

CUJIMKATHASI IPOMBIIIICHHOCTB ).

18. Mopenu MOJEeKy OpraHu4eCcCKUX BEIIECTB.
JlabopamopHvie onvimui:

2. Vzyuenue CBOMCTB COJSTHON KUCIIOTHI.
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3. IlpoBeneHne Ka4yeCTBEHHBIX PEAKIIMI Ha XJIOPU/I-UOHBI.
W3ydeHne XUMHYECKUX CBOWCTB Pa30aBIEHHON CepHON KUCTIOTHI.

s

5. TlpoBeneHHe Ka4eCTBEHHOH peakIuy Ha Cynb(arT-uoH W HaAOIIOJIEHUE MpHU3HAKa €¢
MIPOTEKaHUSI.
6. IIpoBeneHHe KaueCTBEHHBIX peaKIMii HA MOH aMMOHHS M Qochar-uoH, U U3ydeHHE
IIPU3HAKOB UX MPOTEKAHHUS.
7. Tlomyuenue, coOupanue, pacrio3HaBaHUE U U3YUYCHHE CBOWCTB YTJIEKUCIIOTO rasa.
8. IlpoBeneHue KadyeCTBEHHBIX pEaKIMil Ha KapOOHAT W CHUJIMKAT-UOHBI U HU3YyYEHHE
MIPU3HAKOB UX NMPOTEKAHUS.
Ilpaxmuueckue pabomuwi:
No 2: TlonmyueHue ConstHOM KUCIOThI, U3yYE€HHUE €€ CBOMCTB.
Ne 3: [TonmyueHnne ammuaka, U3y4eHHE €TO CBOMCTB.
No 4. Tlonyuyenue yriaekucinoro ra3a, M3y4eHue ero CBOMCTB.
Ne 5. PemeHne 3KCIepUMEHTAJbHBIX 3aJad MO TeMme «BaxHeWlne HeMeTaulbl U HUX
COECTMHEHUS.
Buiuucnenus:
- 10 YPABHEHUSIM XUMUYECKUX PEAKIUH;
- 110 YPaBHEHHSIM XUMUYECKUX PEAKIIU, €CITH OJMH U3 PEareHTOB JIaH B U30BITKE.

MeTtasiibl M X COeTUHEHUSI

OO0mass xapakTepUCTHKA XHMHUYECKHUX DJJIEMEHTOB — META/UIOB HAa OCHOBAaHUM WX
nonokenus B [lepronnueckoit cucteme XumMudeckux 3memeHToB . . MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMyeckass CBsA3b M METAIMYECKas KpUCTAUIMYECKas
peméTka. DIEeKTPOXUMUYECKUN psll HaNpshKeHUW MertauioB. Du3myeckne W XUMHUYECKHE
cBoiicTBa MeTauioB. O0mue crnocoOsl MoydeHus: MeTaioB. [loHATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[{enounble MeTalIbl: TIOJIOKEHUE B [lepronnueckoi cucteMe XMMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXIeHUE B npupoje. OuU3nuecKue U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUAbl U THAPOKCUIBI HAaTpusl U Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB U UX COCIMHECHUM.

[IlenoyHno3emenpHbIE METAUIbl MarHuid W KajblMil: moJsioxkeHue B Ilepuoanueckoit
cuctemMe XxumMuyeckux snnemeHToB [[. M. MeHneneeBa, CTpOEHHME UX aTOMOB, HaXOXXJICHUE B
npupoae. Puznueckue U XMMUYECKHE CBOIMCTBA MAarHus M Kaiabuus. Baxuenmme coeauHeHUs
KambIus (OKCUI, TUAPOKCU, CONN). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxenue B Ilepuonmyeckoil cuctemMe XuUMHUUecKHX 3yeMeHToB [l U.
MengeneeBa, CTpOEHHE aTOMa, HaxOXAeHUE B Ipuponae. Ouznueckue 1 XMMAYECKUE CBOMCTBA
amroMuHMsI. AMGOTEpHBIE CBONCTBA OKCU/IA U THIPOKCUIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuomnueckoir cucrteme xumuyeckux osiementoB JI. U.
MenneneeBa, CTpO€HUE aToMa, HaXxOXKJaeHHEe B mpupojae. OU3nvecKkne U XUMHUYECKUE CBOMCTBA
xkenesa. Oxcunbl, rugpokcuasl U conu xene3a (1) m xemesa (Ill), ux cocras, cBolicTBa M
MOJIyYEeHHE.

Xumuueckuii IKCnepumeHm:

Jlemoncmpayuu:
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19. OO6pa3ipl METaIOB U CILJIaBOB.
20. Uzyyenne pe3yiabTaToOB KOPPO3UM  METaLIOB  (BO3MOXKHO  HCIOJB30BaHUE
BHJIEOMATEPHAJIOB).
21. OcobeHHOCTH B3aUMOJICHCTBUSI OKCHAA KAJIbLUA W HATpHUsl C BOJOW (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB).
22. OxkpammBaHWe IUITAMCHM WOHAMH HATpWs, Kamusd W Kaubouss (BO3MOXHO
WCTIOJTb30BaHUE BUICOMATEPUATIOB).
23. HcciaenoBaHue CBONMCTB XECTKOM BOJBI.
24. Tlpouecc  rTOopeHHss  >keie3a B KuCIOpoJe  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB).
JlabopamopHvie onvimul:
9. OzHakomileHHE ¢ 00pa3liaMi METAIIJIOB U CIIABOB, MX (PU3NUYECKUMHU CBOHCTBAMH.
10. IIpoBeneHue Ka4eCTBEHHBIX PEAKIIMI HA MOHBI (MarHus, Kalblus, A TFOMUHUS, ITMHKA,
xenesa (I1) u xxenesa (I1I), menu (I1), onrcanue npu3HAKOB UX MPOTEKAHUS.
11. UccnenoBanue aMm()OTEPHBIX CBOMCTB TMAPOKCH/IA ATFOMUHMS M TUAPOKCHIA IIMHKA.
IIpakmuyeckue pabomol:
No 6. XKecTkoCTh BOJIbI U METO/IbI €€ YCTPAHEHUS.
Ne 7. Pemenne »KCHEpUMEHTANbHBIX 3a1ad Mo Teme «BaxHeWne MeTamibl U HX
COCITUHCHHUS.
Buiuucnenusa:
- 10 YypaBHEHHUSAM XUMHUYCCKHX pEaKIud, ©CIM OJWH M3 PEarcHTOB COJCPKUT IMPUMECH;
- 10 YpPaBHEHUSM XMMHUUYECKHUX PEaKI1il, €CIU OJIMH U3 PEareHTOB JaH B U30BITKE WU COJACPKUT
MIPUMECH;
- MacCOBOM JIOJU BBIX0JIa IPOAYKTA PEAKIIIH.

XuMus H OKpyKamoLas cpeia

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HM YelloBeKa. be3omacHoe Mcnoiab30BaHUe
BEIICCTB M XUMHUYECKHX peakiuii B ObITy. IlepBas momoims MpH XUMHUYECKHX OXKOTax U
OTpaBJICHUSX.

XHUMHYECKOE 3arpsi3HEHUE OKPYKAIOMICH cpepl (MpeaenbHast 0MmyCcTUMast KOHIIEHTPAIIHS
BemecTs, ganee — [1/1K). Poib XuMum B pelriieHuu 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

25. U3ydyenne o0O0pa3loB MaTepHaloB (CTEKIO, CIUIaBbl METaUIOB, MOJIUMEPHbBIE

MaTepuabl)

Mescnpeomemnnie ceasu

Peanuzanust MexXnpeIMETHBIX CBS3€H MpPHU M3yUYEHUM XUMUU B 9 Ki1acce OCYIIECTBISETCS
yepe3 HCIOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAYyUHbIX TIOHATUH, TaK M MOHITHH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIS1 OTICIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTecTBEHHO-HAY4YHbIE MOHATHUS: Hay4dHbI (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHalM3,  CHUHTE3,  KlacCU(UKalus,  MEePUOJUYHOCTh,  HAONMIOJEHUE,  DKCIEPHUMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, MOIEIb, IBJICHHE, MAaPHUKOBBIN 3P (HEKT, TEXHOIOTHS, MaTepUAIIbI.
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®dusuka: MaTepus, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIWA, W30TOIIbI,
pPalMOaKTUBHOCTh, MOJIEKYyJa, JJIEKTPUYCCKHI 3aps], MPOBOIHUKH, TOJYIPOBOTHHUKH,
TMBJICKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHHE BEIIEeCTBa, Tas,
pacTBOp, PacTBOPUMOCTb, KPHCTAJUIMYECKas PEMIETKA, CIUIaBbl, (U3UUYECKUE BEIMYUHBI,
€IMHHUIIBI H3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, IIAaHETHI, 3BE3 b, COMTHIIC.

buonorus: dbortocunTes, npixanwe, O6mocdepa, dKOCHUCTEMA, MHUHEpAIbHBIC YAOOpECHHUS,
MHKPOI3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, ruapochepa, MHHEpabl, TOPHBIE TIOPOJBI, IOJE3HBIE
HCKOTIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

3. Ilnanupyemble pe3yJbTaThl 0CBOCHHS y4eOHOro npeamera «Xumus. bazosbii
YPOBEHb)

JIN4YHOCTHBIE pe3yJIbTaThl

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS NPOTrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
JOCTUT'alOTCA B XOJ€ O6yT~I€HI/I$I XUMHHU B €IUHCTBEC y‘l@6HOI>i 7 BOCITUTATEIHLHOM JACATCIIBHOCTHU B
COOTBCTCTBHUHU C TPpaAUITUOHHBIMHA pOCCI/If/'ICKI/IMI/I COINMOKYJIbTYPHBIMHA u AYXOBHO-
HPABCTBCHHBIMU ICHHOCTSAMU, IIPUHATBIMU B O6HICCTBG npaBujiaMM U HOpMaMu NOBCIACHUA U
CHOCOOCTBYIOT MpOLIEccCaM CaMOIIO3HAHMSA, CAMOPA3BUTHUS M COLMAIM3ALNN 00yYaroIuXCs.

JIMYHOCTHBIE pe3yNbTaThl OTPaXal0T TOTOBHOCTh OOYYAIOLIMXCSl PYKOBOJICTBOBATHCS
CHUCTEMOM NO3UTHBHBIX LICHHOCTHBIX OPHEHTALMi M PACIIMPEHHUE OIBITA JCSATEIBHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YaCTHU:

1) nIaTpHOTHYECKOT0 BOCTUTAHUS

LIEHHOCTHOTO OTHOILEHHUS K OTE€YECTBEHHOMY KYJbTYPHOMY, HUCTOPUIECKOMY U HAYyYHOMY
HacJICAUO, IIOHMMAaHHA 3HA4YCHUA XUMHYECKOHN HayKHM B JKHW3HH COBPCMCHHOTI'O O6HI€CTBa,
CHOCOOHOCTH BIIa/IeTh JOCTOBEPHOM HMH(OpManuei o NepeAoBbIX JTOCTHKEHUSAX U OTKPBITHAX
MHUPOBON U OTEYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMSIX 00 YCTpoOIiCTBE
MHpa ¥ O0IECTBA;

2) rpa’KIaHCKOT0 BOCIIMTAHMA:

IIPEJCTaBICHUsS. O COLMAIBHBIX HOpPMax M IpaBWIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTUBC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B OGH.[CCTBGHHO HOHC3HOI>'I,
yu4eOHOUCCIIEI0BATENbCKOM, TBOPYECKOM M JIpPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOPa3HOI COBMECTHOM /1A TEILHOCTH MPH BBHIITOJTHEHUN y4EOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIIIOJJHCHUHU XHMHWYCCKHUX OSKCICPUMCHTOB, CO3JaHHUU yqe6HHx IIPOCKTOB, CTPEMIICHUA K
B3aMMOINIOHMMAHUI0 ¥ B3aUMOIIOMOILM B MpoOLECcCe 3TOW y4yeOHOM esTeTbHOCTH, TOTOBHOCTU
OLICHUBATb CBOE IIOBEICHHE M IIOCTYIKM CBOMX TOBAapHUIICH C IO3ULUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS

MHUpPOBO33PEHUYECKHE  IIPEACTABJICHMS O  BEIIECTBE W XMMHUYECKOW  peaKklud,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBJLIIOIIME OCHOBY IS
NOHMMAaHMUSA  CYIIHOCTH HAy4yHOW KAapTHHBI  MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs IPHUPOJBI, B3AMMOCBA3SIX YEJIOBEKA C MPUPOJHOU CPENOW, O pOJU
XUMHHU B ITIO3HAHHUHN 3TUX BaKOHOMepHOCTefI;
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[IO3HABATCIIGHBIC MOTHUBBI, HAIIPABJICHHBIC HA IIOJIyYCHHE HOBBIX 3HAaHUN II0 XUMHH,
HEoOXoIuMble Uil OOBSCHEHHs HaOMI0JJaeMbIX IPOLECCOB U SBJICHUH, IO3HABATEJIbHOM,
UH(POPMALMOHHOW M YUTATEIbCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIBHON paboThI
C y4eOHBIMHM TEKCTaMH, CIIPAaBOYHOH JUTEPAaTypOd, JOCTYHMHBIMH TEXHUUYECKUMH CPEJICTBAMU
UH(POPMALMOHHBIX TEXHOJIOTHH;

UHTEepeC K OOyYCHHMIO M IO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
camM000pa30BaHUIO, MMPOSKTHON M HMCCIIEIOBATEIBCKON NEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HalpaBJIEHHOCTH U YPOBHsI 00y4€HUs B JaJIbHEHIIEM;

4) popmMupoBaHHUs KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IICHHOCTH JKHU3HHM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3J0pPOBBIO,
YCTAHOBKM Ha 370pPOBbIM 00pa3 JKM3HU, OCO3HAHME IOCIEACTBUI U HENPUSTHE BPEIHBIX
NpUBbIUEK (YMOTPEOJICHUS] ANKOTOJsl, HAPKOTHKOB, KYpPEHHs), HEOOXOIWMOCTH COOJIOACHUS
npaBui1 0€30MacHOCTH MpU OOpalleHHMH ¢ XMMHYECKMMM BELIECTBAaMU B OBITY U peabHOU
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K NPAKTHUECKOMY H3YyUEHHUIO MpoQeccuil U TpyAa pa3iIndHOro pojia, yBaXeHHUE K
TpyAy W pe3yibTaTaM TpPYNOBOW JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IPHMEHEHUS
OPEIMETHBIX 3HAaHMM 10 XWMHUHM, OCO3HAaHHBIH BHIOOp WHAMBUIYAIBHOM TpaeKTOpUU
NPOJOIDKEHHsT 00pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB W CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycHemHoi npodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJIallITUPOBATHCS B IPO(ECCUOHATILHON CpeJIe;

6) IKOJIOTHYECKOT0 BOCTIUTAHMS:

HKOJIOTMYECKHU 11eJIeCO00pa3HOe OTHOILIEHUE K MPUPOJE KaK UCTOYHMKY KU3HU Ha 3emiie,
OCHOBE €€ CyILIeCTBOBaHMs, NOHMMaHHE LIEHHOCTH 3I0pOBOr0 M 0e30macHOro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXMUYECKOMY 370pPOBBIO,
OCO3HaHME LIEHHOCTH COOJIIO/ICHHsI MpaBmJl 0€30MacHOrO MOBEAEHUS P paboTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIINX 310POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH NPHUMEHATH 3HAHUS, IOJy4yaeMble NpPU HM3YyYEHUM XUMHH, JIJIS PEIICHUs
3a71a4, CBA3aHHBIX C OKPYKAIOLIEH PUPOJHON CPEOH, ISl TOBBILICHHS YPOBHS dKOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TNI00AJBHOTO XapakTepa SKOJIOIMUECKUX NpoOJieM U MyTed UX pelueHHs
IIOCPEACTBOM METOJIOB XMMMH, YKOJIOIMYECKOTO MBIIUICHHS, YMEHHSI PyKOBOJCTBOBATbCSA UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAJIbHOMN MPAKTHKE.

MertanpeameTHble pe3yJbTaThl

B cocraBe MeranpenMeTHBIX pe3yJbTaTOB BBLACISAIOT 3HAYMMbIE A1 (OPMUPOBAHUSA
MHUPOBO33pEHUsI OOIICHAYYHbBIE MOHATHUS (3aKOH, TEOPUS, MPUHIINI, THIIOTE3a, (aKT, CHCTEMA,
IIPOLIECC, IKCIIEPUMEHT U JPYTOE€.), KOTOPbIE UCHOJB3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUI U3 3TUX IPEeIMETOB (POPMUPOBATH MIPEJICTABICHHUE O
LEJIOCTHOW Hay4yHOW KapTHMHE MHpa, U yHHUBEpCaIbHblE ydeOHble NeHCTBHs (I103HABaTENbHBIE,
KOMMYHHMKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecrnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOU e TEIbHOCTH.

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIE YYeOHbIE 1eHCTBUS

Ba3zoBble Jloruyeckue AeiicTBUA:
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YMEHHSI HUCHOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHMIA:
pPacKpbIBaTh CMBICT XMMHMYECKUX TOHATHHA (BBIOENSATh WX XapaKTEpHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C IPYTUMU HNOHATHSAMHU), UCIOIb30BaTh MOHATHUS I OOBICHEHUS
OTIENbHBIX (DaKTOB W SBJICHHH, BBHIOMpATb OCHOBAHMS M KPUTEPHUM JJs KiaccuuKanuu
XMMHUYECKHX BEILECTB U XMMHUECKUX peaKlui, yCTaHAaBIMBAaTh PUYMHHO-CIIEICTBEHHBIE CBSI3U
MeX1y 00BEKTaMH U3yU€HUsl, CTPOUTH JIOTUYECKUE PACCYKIeHUS (MHAYKTUBHBIE, IEYKTUBHBIE,
10 aHAJIOTHH), AEJaTh BBIBOJbI U 3aKIIOUCHMUS;

yMEHHE MPUMEHSTh B IMpoliecce MO3HAHMS MOHATHS (MPEAMETHbIE U MeTamlpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPEOOpPa30OBBIBATH IIHPOKO
MPUMEHSEMbIE B XUMHU MOJIEIbHbBIC MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — TpU pEUIeHUH YydeOHO-
[IO3HABATEJIbHBIX 3a7ad, C Y4€TOM OTHUX MOJEIBHBIX IPEJICTaBICHUM BBIABIATE U
XapaKTepu30BaTh CYIIECTBCHHbIE NMPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHUX DPEaKIUM, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIEACTBEHHbIE CBS3U U
MPOTUBOPEUHS B U3y4aeMBbIX MPOIeCCcax U SIBICHUSX.

Bba3oBrble uccienoBarenbckue AelCTBUS:

YMEHHE HUCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTA IMO3HAHUSA, a
TaKke B KadecTBE OCHOBBI JUII (OPMHUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXJACHUM;

npuoOpeTeHne omnbiTa MO IUIAHUPOBAHMIO, OPTaHM3aLMU M TMPOBEACHHIO YYEHUYECKHUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 332 XOJIOM IPOLIECCa, CAMOCTOATEIBHO MPOTHO3UPOBATH €T0
pe3ynbTaT, (OopMyJIHUpPOBaTh OOOOIIEHHS M BBIBOJABI MO pe3yJibTaTaM HPOBEAEHHOIO OIBITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O POJAEIaHHON paboTe.

Padora ¢ unopmanmeii:

yMEHHUE BbIOUPATh, AHATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMALIHIO PA3TMUHBIX BUI0B
1 GOpM Mpe/ICTaBICHUS, TTOTyYaeMYI0 U3 Pa3HbIX HCTOUHUKOB (HAyYHO-TIOMYJISIpHAs TUTepaTypa
XUMHUYECKOTO COZEpKaHUs, CIpPaBOYHbIE IMocoOus, pecypchl HTepHeTa), KpPUTHUYECKH
OLICHUBATh MIPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSTH Pa3IMuHbIe METO/Ibl U 3aMPOCHI MPU TOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOILIMX JIaHHBIX, HEOOXOAUMBIX ISl BBIIOJIHEHUS YUE€OHBIX U [T03HABATEIbHBIX 33/1a4
OnpeAeNiéHHOro0 THIA, MPUOOPETeHHWE OmbITa B O0JIACTH HCIOJB30BaHUS HH(DOPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIIaJlcHHE KYJIbTYpOl aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATh ONTHUMAIbHYIO (opMy mpeacTaBIeHUS
UHPOPMALIMU U WUIIOCTPUPOBATH pEIllaeMble 3a/lauid HECJIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
npyrumu popmamu rpaduky ¥ IX KOMOMHALIUSAMU;

YMEHHE HCMOJIb30BaTh M AHAIU3UPOBATH B Ipolecce yueOHOH M HccenoBaTeIbCKOU
JEeSATENIbHOCTH UH(OPMALIMIO O BIUSHUU IPOMBIIIIEHHOCTH, CEICKOT0 X0341iCTBA U TPaHCIIOpTa
Ha COCTOSIHME OKPY’KAIOLIEeH MPUPOIHON CPEbI.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA:

YMEHHs 3aJaBaTh BOIPOCH (B XoJe Juaiora W (Wiu) AMCKYCCHUH) MO CYIIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIMPOBATH CBOM NPEAJIOKEHHS] OTHOCHUTEIBHO BBIOJIHEHUS
MpeJIOKEHHON 3a1auu;
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YMEHMsI IPEACTABIIATD MOJyYEHHBIE PE3YJIBTAThl TIO3HABATENBHOM AEATEIbHOCTU B YCTHBIX
U THMCbMEHHBIX TEKCTax; JelaTh IPE3CHTALUI0 PE3YJbTAaTOB BBIIOJHEHUS XHMHUYECKOTO
IKCIIEPUMEHTa (JTA0OPaTOPHOTO OIbITa, JTAOOPATOPHON pabOTHI IO WCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MPOEKTA);
YMEHHUSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIICI0BATEIbCKON JAEATEIbHOCTU NPH PEIIEHUHM BO3HHMKAIOIIMX IIPOOJEM Ha OCHOBE Y4éra
OoOLIMX MHTEPECOB M COIJIACOBaHMS MNO3UIMM (0OCykneHus, oOMEH MHEHUSMH, «MO3IOBbIE
LITYPMBD», KOOPAUHALNSA COBMECTHBIX JEUCTBUM, ONPENEICHUE KPUTEPUEB TI0 OLICHKE KauecTBa
BBITIOJIHEHHOH paboThI U JpyTHE).
PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIe NeliCTBUA:
YMEHHE CAMOCTOATEIBHO ONPENEIATh LU JAEATEIbHOCTH, IIJIaHUPOBAaTh, OCYILECTBIIATD,
KOHTPOJHMPOBATh M TIPU HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIBHOCTb, BBHIOMPAThH
HanOonee dS(QdexkTuBHbIE CMOCOOBI pemleHHss Y4eOHBIX M [O3HABATEIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIAITh WJIA KOPPEKTUPOBATh NPEJIOKECHHBIA QJITOPUTM JEHCTBHU IpU
BBIIIOJIHEHUM 33/laHuil ¢ yd4€TOM IIOJydeHMs] HOBBIX 3HAHHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKIUAX, OLIEHUBATh COOTBETCTBUE IOJIyUEHHOTO pe3yibTaTa 3asiBICHHOH I1eNu,
YMEHHE HUCIIOJIB30BATh U aHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracéMbIe B YCIOBHH 3aJaHUM.
IIpenmeTHbIe pe3yJIbTaThl
B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHIO O0S3aTEIBHOTO COJCpIKAHUS,
YCTQHOBJICHHOTO JaHHOM (exnepanpHON pabouell MporpaMMmoi, BBIIENSIOT: OCBOCHHBIC
o0yJaromuMHUCs Hay4YHbIE 3HAaHUS, yYMEHUS W CIOCOOBI JeicTBUH, cnenuduyeckue s
OpeAMETHOW 0051acTH «XUMHS», BUIBl JEATEIbHOCTH IO IIOJIyYEHHIO HOBOIO 3HAHUS, €ro
MHTEPIIpEeTALNU, TPe0OPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyalIHsIX.
K koHuy oOyuenus B 8 kJiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHUI:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATHUN: aTOM, MOJEKYJa, XUMHUUYECKHUH
JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMeCh (OJHOpPOAHAs U
HEOJHOPO/HAs), BaJCHTHOCTb, OTHOCHTEIbHAs aTOMHas M MOJIEKYyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBass JOJs XUMHUYECKOIO
3JIEMEHTa B COCIMHEHHH, MOJSIPHBIA 00BEM, OKCHA, KHCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas peakiysl, Kiaccudukanus
peakuuii: peakliuu COeIMHEHUS, PEaKIUU Pa3JIoKEeHUs], peaKIIMK 3aMEICHUs], pEaKIIUU
oOMeHa, 3K30- U SHAOTEPMUYECKUE PEaKIUH, TEINIOBOU 3PPEKT peakuu, SApo aToMa,
AJIEKTPOHHBIN CJIOW aToma, aTOMHas OpOUTalb, pPaJuyC aromMa, XMMHUYeCKas CBS3b,
IIOJIIpPHAsl M HENOJIIpHAsl KOBAJICHTHAs CBSA3b, MOHHAS CBS3b, MOH, KAaTHOH, aHHWOH,
pacTBOp, MaccoBast JOJIs BellecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B pacTBOPE;
® MJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKMX IOHATUN M NPUMEHATH 3TH
MTOHSATHS ITPH ONIMCAaHUM BEILECTB U UX IPEBPAICHUN;

® UCIOJNB30BaTh XUMHUYECKYI0O CHUMBOJHKY JJs COCTaBlIeHHS (OpPMYJT BEUIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

® OmpeneNniaTh BaJCHTHOCTh AaTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHMSX, CTEIEHb
OKHUCIJIEHUSl 3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
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OIpENeIEHHOMY KJIacCy COEIMHEHMH 1o (opMmysaM, BHJ XUMHYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTAaHUYECKUX COCTUHECHUSX;

e packpbiBaTh cMbich Ilepuonuueckoro 3akona J{. M. MeHneneeBa: 1eMOHCTPUPOBATH
[IOHUMaHHUE MEePUONYECKON 3aBUCUMOCTH CBOMCTB XMMMYECKHX 3JIEMEHTOB OT HX
nojoxenus B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAaHEHHUs MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHa ABOTaJIpo;

® ONUCBIBATH M XapakTepuszoBaTh TabauuHyo ¢Gopmy Ilepuonnyeckoit cuctembl
XMMHUYECKHX 3JE€MEHTOB: pa3iuyaTh MOHATUS «IJIaBHas noarpynna (A-rpynma)» u
«mobounast noxarpynna (b-rpynma)», manble U OonblIiMe NEPUOABI, COOTHOCHUTh
0003Ha4YeHHUs, KOTOpbIe MMeIoTCsl B Tabnmue «llepmomuueckas cucteMa XUMHUYECKHX
anemenToB [[. 1. MenneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (cocTaB M 3apsii sapa, oO0llee 4YHMCIO JJIEKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CIO0SM);

e KJaccu(UIMPOBATh XUMHUYECKHE IJIEMEHTHI, HEOPraHUYECKHE BEUIeCTBA, XUMHUUECKUE
peakuuu (10 YMCIy M COCTaBy Y4YacTBYIOIIHMX B PEAKIMU BELIECTB, MO TEIUIOBOMY
abdexry);

® XapakTepu3oBaTh (ONMHUCHIBATH) OOIIME XWMHUYECKHE CBOWMCTBA BEIIECTB PA3IUYHBIX
KJIACCOB,  MOATBEpXkJas  OMHCAHWE TMpPHUMEpPaMHU  MOJEKYJSIPHBIX  ypaBHEHHH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

® [IPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHHUS XUMHYECKUX MPEBPALICHUN B PAa3IUUHBIX YCIOBHSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MacCOBYIO
JI0JTI0 XUMUYECKOTO 3JIEMEHTa 110 (hopMyJie COSIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACUETHI IO YPABHEHHUIO XMMUYECKON peaKIii;

® [IPUMEHATh OCHOBHBIE ONEpallMi MBICIUTENBHON NEATETbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHHe, CUCTEeMAaTH3aIHI0, KIacCU(UKAIUIO, BBISIBICHUE NMPUYNHHO-
CIICZICTBEHHBIX CBSI3€H — Ui M3YYEHHUS CBOMCTB BEIIECTB M XMMUYECKHX PEAKIIUH,
€CTeCTBCHHO-HAyYHbIE ~ METOAbl  TO3HAaHUS  —  HAOJIOJEHWE,  W3MEpEHHE,
MO/JIJIMPOBAHUE, IKCIIEPUMEHT (peaslbHbI U MBICICHHBII);

e cjenoBaTh IpaBWJIaM  IIOJb30BaHUS XHMMHUYECKOM TocyAol M J1abOpaTOPHBIM
0o0Opy/OBaHUEM, a TAKXKE IpaBUJaM OOpalIeHHs] C BEIIECTBAMU B COOTBETCTBUM C
MHCTPYKIUSMU TI0 BBITTOIHEHUIO JTA0OPATOPHBIX XUMHUECKUX OTBITOB 1O TOTYYECHHUIO
U coOupaHuio Ta3000pa3HBIX BEMIeCTB (BOAOpOAA W KHUCIOPOJA), MPUTOTOBJICHHUIO
pacTBOPOB ¢ ONpeeNEHHON MacCOBOM a0el pacTBOPEHHOTO BEIECTBA, INIAHUPOBATh
U IPOBOJUTHh XMMHUYECKHE SKCIIEPUMEHTHI 110 Paclio3HaBaHUIO PAaCTBOPOB LIEJIOYEH U
KHCJIOT C OMOILBIO UHIUKATOPOB (JIaKMYC, (heHOI(PTaIeHH, METUIOPAHXK U APYTHE).

IPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM INPOT'PAMMBI

Ko .

I ozllae SEMOTO IIpoBepsiemble npeAMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
posep 00pa30BaTeILHON MPOrPaMMbI OCHOBHOI'O 00111er0 00pa30BaHUs

pe3yJibTaTa

1 ITo teme: «IlepBoHauanbHbIE XUMHUYECKUE TOHITHUSD)



1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

18

pPacKphIBaTh CMBICT OCHOBHBIX XHUMHYECKHX TIOHSATHH: aTom,
MOJIEKYJIa, XHUMHYECKHUU JJIEMEHT, IMPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, CMeCh (OJHOPOAHAs W HEOJHOPOAHAs), BaJCHTHOCTD,
OTHOCHUTENIbHAs aTOMHAs M MOJIEKYJspHas Macca, KOJIHYECTBO
BEILIECTBA, MOJb, MOJIIpHAs Macca, MaccoBas JOJsS XUMHUYECKOIO
JJIeMEHTa B COCTUHEHHUH, MOJSPHBII 00BEM, XUMHUUYECKasl peaklus,
KIaCCHU(UKAIUS  PEAKIHMiA: peaklud  COCOUHEHHS, PEaKIuu
pa3loXKeHHs, peaKkIUu 3aMelIeHUs, peakud OOMeHa, 5K30- U
OHIOTEPMUYECKUE PEAKINH, TeryIoBod 3(h(deKT peakiuu, pactBop,
MaccoBast 10Jis BeulecTna (IIPOLIeHTHAs! KOHIIEHTPAIHs) B pacTBOpe

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKHX MOHATUN U
IMPUMCHSATDH 3TN NOHATHA  IIPU OIIMCaHUUu BCIIICCTB n ux
MIPEBPAILICHHI

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJISi COCTaBJICHHSI (QOpMys
BEILECTB U YPABHEHUN XUMUYECKUX pEeaKIUi

pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHHs, 3aKOoHa
ABoraapo

OTpEAENATh BAJICHTHOCTh AaTOMOB DJEMEHTOB B  OWHApHBIX
COCIMHCHUIX

KJIACCU(PUIIMPOBATh XUMUYECKHE peakuuu (M0 YUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TETNIOBOMY 3P HEKTY)
BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl
BEILIECTB

BBIYHCIIATH MAacCOBYIO JOJIO0 XMMHYECKOTO JJIEMEHTa 1o Qopmyre
COETMHEHMS,

1.9

1.10

2.1

2.2
2.3

24

2.5

2.6

BBIYUCJIATE MaCCOBYHO JOJIIO BEIIECTBA B paCTBOPEC

MPUMEHSATh €CTECTBEHHOHAaYYHbIE METObI MO3HAHUS — HAOIIOACHHE,
U3MEpEHUe, MOJEIMPOBAHUE,  OSKCIEPUMEHT  (peanbHbli U
MBICJICHHBIN)

ITo Teme: «BaxkHeimme npeaCcTaBUTENN HEOPTaHUYECKUX BEIIECTBY»

PACKpPBIBATH CMBICII OCHOBHBIX XHMHYCCKHX TIOHATHH: OKCH I,
KHUCJI0OTa, OCHOBAHHC, COJIb

OTIpeNIeNIATh NMPUHAUIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJaccy
COeIMHEHUI 1o popMysiaM

KJIaCCI/I(i)I/II_[I/IPOBaTB HCOPTaHNYCCKUC BCUICCTBA

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BEIIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKMCAaHUE MpPUMEpaMU
MOJICKYJIIPHBIX ~ YpPaBHEHHUW  COOTBETCTBYIOLIUMX  XHMHUYECKHUX
peakuui

MIPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOXKHOCTU MPOTEKAHUSI XUMHUYECKUX
MIPEBPAILCHUI B PA3JIMYHbBIX YCIOBUSIX

CIeOoBaTh MpaBWJIAM IIOJb30BaHUA XUMHUYECKOM TMOCYIO0H U
1abopaTOpHEIM 000pYyIOBaHHEM, a TaKXkKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUHM C HMHCTPYKLUMSAMH IO BBIMOJHEHUIO
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71a00paTOPHBIX XMMHUYECKHX OIBITOB IO MOJIYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BellecTB (BOJOPOAA M KHUCIOPOJa), MPUTOTOBICHHUIO
pacTBOpOB C ONPEACIEHHOM MacCOBOM JIOJEH pPacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh U MPOBOJUTH XUMHUYECKHE HKCIIEPUMEHTHI
[0 PAacrO3HABAaHUIO PACTBOPOB MIENIOYEH W KHCIOT C TOMOIIBIO
WHIUKATOPOB (J1akMyc, (heHondTaaernH, METHIIOPAHX U IPYTHe)

2.7

3.1

3.2

3.3

3.4

3.5

IIPOBOAUTD PACUETHI [0 YPABHEHUIO XUMUYECKON peaKuu

[To Teme: «llepunonnuecknii 3akoH u Ilepuoguueckas cucrema
xumuyeckux snemeHtoB [[. M. MenpeneeBa. CTpoeHue aToOMOB.
Xumuueckas cBsi3b. OKHUCIUTENLHO-BOCCTAHOBUTEIILHBIE PCaKum»

PACKpPBIBATE CMBICJI OCHOBHBIX XMMHUYCCKHUX MMOHSTUH: AApO aroma,
3J'IeKTpOHH]':>II71 clioi aToMa, aToOMHasd Op6I/ITaJ'H>, paauyc artroma,
XUMHYCCKasd CBA3b, IMOJIApHAsA W HCIOJJAPHAasA KOBAJCHTHAsA CBA3b,
QJICKTPOOTPUHATCIIBHOCTb, HWOHHAA CBsA3b, HWOH, KAaTUOH, AaHHOH,
CTCIICHb OKHCJICHHUA

KHaCCHq)HHHPOBaTB XUMHNYECCKHE JICMCHTbBI

OIMCHIBATH U XapaKTepH30BaTh TabIMuHyo Gopmy [leproamueckoit
CUCTEMbl XUMHUYECKUX 3JIEMEHTOB: pPa3jUyaTh MOHATHUS «IJIaBHas
noarpynna (Arpynma)» u «mnobounas mnoxarpynmna (brpynma)y,
«MaJjibley» U «OONbIINe» MEePHOAbI

packpsiBaTh cMmbici [lepuonnueckoro 3akona J[.MI. Menneneena:
JEMOHCTPUPOBATh TMOHMMAaHUE MEPUOAMYECKON  3aBUCUMOCTH
CBOMCTB XHUMHYECKHX DJIEMEHTOB OT MX IIOJOXKEHHS B
[Iepuoanueckoii cucreme

COOTHOCUTh 000O3HAYECHHs, KOTOpPhIE HUMEIOTCI B  TaOIUIE
«ITepuoguueckass  cucrema  XuMH4Yeckux  aiementoB  JI.M.
MenieneeBa» ¢ YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB W 3apsa sapa, OOIIee YHCIIo
AJIEKTPOHOB U paclpeieJICHUE UX MO AIEKTPOHHBIM CIIOSIM)

3.6

3.7

OIIPCACIIATH CTCIICHDb OKHMCJICHUA DJICMCHTOB B 6I/IHapHBIX
COCAUMHCHUAX

OTpeAeNATh BHUJ XUMHUYECKOM CBs3M (KOBaJEHTHAss M HWOHHAasA) B
HEOPTaHUYECKHUX COCTMHEHUSIX

MMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

Kon ITpoBepsieMblii 3JIEMEHT COJAePKAHUS
1 [lepBoHaYa/IbHbIE XUMUYECKUE MTOHSATHUSA

[Ipeamer xumuu. Ponp XMMHUM B )KM3HU YEJIOBEKAa. XUMHUSI B CHUCTEME HAYK.

1.1 Tena u BemecTtBa. Pu3nyUecKkue CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE
BEILIECTB

19 [TonsiTue o METO/|aX MO3HAHNA B XHMHUH. Yucteie BemecTBa U cmecH. CrocoObl
pazzeneHus cmecei

13 ATOMBI M MOJEKYJIbl. XUMHUYECKHE dJeMEHThl. CHUMBOJIBI XHUMHUYECKUX
31eMeHTOB. [IpocThie U clioKHbIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

14 Xumudaeckast (popmyisia. BaleHTHOCTP aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH

IIOCTOAHCTBA cocCTaBa BCIICCTB. OrtHocuTeNnbHAS aTOMHasa macca.
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OTtHOcHUTEIbLHAS MOJICKYJIsIpHad  Macca. MaccoBass g0ad XHMHYECKOIO
3JIEMEHTA B COCIMHCHNHU

1.5

1.6

1.7

2.1

2.2

2.3

2.4

2.5

2.6

2.7

KomuuectBo BemectBa. Mosib. MousipHasi macca. B3anMoCBsI3b KOJIMYECTBA,
Macchl M 4YMcia CTPYKTYPHBIX €AMHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYCCKUX COC}II/IHGHI/Iﬁ

dusndecKkue U XUMUYCCKUE SBIICHUS. XHMHUYECKas peakius U e€ NMpHU3HAKH.
3aKOH COXpaHEeHHs MacChl BEIIECTB. XUMHUUECKHe ypaBHeHus. Knaccudukarms
XUMUYECKHUX PEaKIUi (COCTUHECHMS, PA3JIOKEHUS, 3aMEIIIEHUs, 0OMEHA)

XWMHUYECKUN 3KCIHEPUMEHT: 3HAKOMCTBO C XHMMHMYECKOM IOCYIOH, C
npaBuiaMu paboThl B TabopaTopuu U mpuéMamu oOpaiieHus ¢ 1abopaTopHbIM
0o0opy/sOBaHUEM, H3y4YE€HHE M OIHcaHue (U3MUECKUX CBOICTB 00pa3LoB
HEOpPraHMYEeCKUX BELIECTB, HalONoJeHue (u3nyeckux (IUIaBIeHHE BOCKa,
TasiHUE JIbJa, paCTUpaHHUE caxapa B CTYIKe, KUIIEHHUE U KOHJAEHCAlUs BOJbI) U
XUMHUYECKHX (TOpeHHe CBeuYd, NPOKAIMBAaHUE MEIHOM  MPOBOJIOKH,
B3aUMOJICCTBUE MeJa C KHUCJIOTOM) SIBIICHWW, HAOJNIOJACHHE M OIHUCAHHE
NPU3HAKOB MPOTEKaHWs XUMHUYECKUX peakuuil (pasjoxeHue caxapa,
B3aMMOJICIICTBHE CEpPHOM KHUCIOTBI C XJIOpUAOM Oapus, pasioKeHue
runpokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJICHCTBHE Kejle3a ¢ pacTBOPOM
commu menu(ll), n3yuenue crmocoOoB pasmeneHust cMecei (C TOMOIIBbI0 MarHuTa,
¢uipTpOBaHMe, BBHIAPUBAHUE, AUCTHIULALMSA, XpoMmarorpadus), NpoBeacHHUE
OUMCTKM TOBApEHHON conM, HaOMIOEHHe U OIMCaHUE Ppe3yJIbTaToOB
IPOBEICHUS ONbITA, UUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MacChl, CO3/1aHHe
Mojieie MOJIeKYJI (ILIapOCTEP>KHEBBIX)

Baxueiime npeactTaBUTeNIM HEOPraHUYECKUX BEILIECTB

Boznyx — cmeck razos. CocraB Bo3nyxa. Kuciopox — 31eMeHT U IpocToe
BemlecTBo. HaxoxxaeHue kuciopojia B Mpupoje, pU3HUECKue U XMMHUYECKHe
cBoiictBa (peakuun ropenusi). Oxcunsl. [Ipumenenne xucimopona. CrnocoOsr
HOJY4YEeHUsl KUCJIOpojAa B J1abopaTopuu M IMPOMBIIUIEHHOCTH. KpyroBopot
Kkucinopozaa B npupoze. O30H — autoTponHas MoaAuGHUKaIus KHCI0poaa

TernnoBoit 3¢ddekT XUMHUYECKOH peakiuu, TEPMOXMMHUYECKHE YpaBHEHUS,
9K30- M OHAOTEPMHUYECKUE peaKUMU. TOIUIMBO: yrojib M MeTaH. 3arpsA3HEHHE
BO3JlyXa, yCUJICHHE TTAPHUKOBOTO 3G EeKTa, pa3pylIeHne 030HOBOTO CII0s

Bonopon — snement u npoctoe BemectBo. HaxoxkieHue Boaopoaa B NPUPOJIE,
busnvyeckne M XUMHYECKHE CBOWCTBA, NMPUMEHEHHE, CIIOCOOBI ITOTyYCHUSI.
Kucnote! 1 comn

MousipHblii 00BEM ra30oB. Pacy€Tbl 10 XMMUUYECKUM YPAaBHEHUSIM

®dusnueckue CcBOMCTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL.
HacplmieHHble 1 HEHACBIIEHHBIE PACTBOPBL. PACTBOPHMOCTB BEIIECTB B BOJE.
MaccoBass foyig  BellecTBa B pacTBOpe. XHMMHMUYECKHUE CBOMCTBA BOJBL.
OcHoBaHnus. Ponb pacTBOpOB B MPHUPOJIE€ U B KU3HU yeloBeka. Kpyrooport
BOABI B IIpUpOJE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MIPUPOJHBIX BOJ

Knaccudukanus neopranmueckux coenuHeHnid. Oxcuapl. Knaccuduxarms
OKCHJIOB: cojieoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, aM(OTEpHbIe) W
HecoseoOpasyromue. Homenkinarypa okcunoB. ®dusznueckue U XUMHUYECKUE
CBOMCTBA OKCHUIIOB. [ToydeHune okcuoB

OcnoBanus. Knaccudukanus ocHOBaHMI: IIENOYM M HEpacTBOPHUMBIE
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ocHoBaHusl. HoMenknarypa ocHoBaHuid. OU3nyeckue 1 XUMUUYECKHE CBOMCTBA
ocHoBaHMil. [loryyeHne ocHOBaHUI

2.8

2.9
2.10

211

3.1

3.2

Kucnotel. Knaccudukanus xucinor. Homenknarypa kucnor. Ousznyueckue u
XMMHUYECKHE CBOMCTBa KHMCIOT. Psn aktuBHoctu mertamioB H.H. bekerosa.
[Tomyyenue kucaor

Comu. Homenknarypa coneii. dusnveckue M XUMHUYECKHE CBOMCTBA COJICH.
ITonyyenue coien

I'eneTnyeckas cBSI3b MCKAY KiIaCCaMH HCOPIraHUYICCKUX COE€IUHEHUI

XVUMUYECKUH  JKCHEPUMEHT: KayeCTBEHHOE OMpeelieHne CoJep:KaHus
KHCJIOpO/ia B BO3IyXe, MOIy4YeHHE, cOOMpaHHe, PAaClO3HABAHWE W W3yUCHHE
CBOICTB KHCIIOpO/a, HAOIIOIeHIE B3aUMOJICHCTBHS BEILIECTB C KUCIOPOIAOM U
YCIIOBHS BOSHUKHOBEHHS M TIPEKPAICHUS TOPEHHS (IT0Kapa), 03HAKOMIICHUE C
o0pa3liaMud OKCHUJOB U OIKUCAaHUE WX CBOWCTB, IOJYy4YeHHE, COOUpaHue,
pacno3HaBaHUE U W3Y4YEHHME CBOWMCTB BOAOpoAa (rOpeHue), B3auMOJAEHCTBHE
Bozopoaa ¢ okcuaom meau(ll) (Bo3M0okHO HCTOIB30BaHUE BUICOMATEPHUAIIOB),
HaOoieHue 00pa3lloB BEUIECTB KOJIMYECTBOM 1 MOJb, HCCIEI0BaHUE
0COOEHHOCTEM pacTBOpPEHHs BEUIECTB C pPa3IMYHONM pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MaCcCOBOM J0JIEH PaCTBOPEHHOTO
BEIIECTBAa, B3aMMOJEHCTBHE BOJBI C MeTallaMH (HaTpUeM U KaJbLUEM)
(BOBMOYXKHO HCHOJb30BAaHUE BHJIEOMATEPUANIOB), OIPEICICHUE PacTBOPOB
KHACJIOT M WIeJoYeil ¢ IMOMOIIBI0 HHJIMKATOPOB, MCCIENOBaHHE 00pa3IoB
HEOPraHWYECKUX BEIECTB pA3IMYHBIX KJIACCOB, HAOIIOJCHHE W3MEHEHHS
OKpacKd MHJIMKATOPOB B pacTBOpax KHUCIOT W IIeJ04Yel, Uu3yuyeHHe
B3aumozeiicTeust okcuna Meau(ll) ¢ pactBopoM cepHON KHCIOTBHI, KHUCIOT C
METaJUlaMH,  peakiuil  HelTpaiu3aluu, TMOJlydeHHE  HEpPacTBOPUMBIX
OCHOBaHUH, BBITECHEHUE OJJTHOTO METaJuIa IPYIHM U3 pacTBOPA COJIU, PEILICHUE
HKCIEPUMEHTANBHBIX 337a4 Mo TeMe «BakHeilmue kiacchl HEOPraHMYECKUX
COETMHEHUI

Ilepnonnueckuii 3akoH u Ilepuonnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIIBHO-
BOCCTAHOBUTEIIbHBIC PEAKIUU

[lepBble TONBITKM KiIacCU(UKAUM XUMHUYECKHX d3JeMeHTOB. [loHsTHE O
rpynmnax CXOIHBIX 3JIEMEHTOB (ILENOYHBIE M INEIOYHO3EMENbHBIC METaUIbI,
raJIOT€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpblE 00pa3yloT am@oTepHbIE
OKCHUJIBI ¥ TUAPOKCHUIBI

Ilepuoanueckuit 3akoH. Ilepuogmyeckasi cucTeMa XMUMHUYECKHX HJIEMEHTOB
A.MN. MenneneeBa. KopoTkomepuognas u ATUHHONEpUOIHAS — (OPMBI
[lepuonuueckoit cucrembl xumuyeckux osnemeHtoB J[.MI. MeHnneneena.
IIepuoasl u rpynmnel. OU3MYECKUHA CMBICI MOPSAIKOBOIO HOMEpa, HOMEPOB
Meproja ¥ TPYIIIbI AJIEMEHTA

3.3

3.4

Ctpoenne atoMoB. CoctaB aToMHBIX simep. M3oTomnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB TMepBbIX 20 XHUMHYECKHX 3JIEMEHTOB
ITepuoanueckoit cuctemsl J[.M. MenneneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA MO ero nosoxeuuto B Ilepuoanueckoi cucreme [I.11. Menneneena

3aKOHOMepHOCTI/I HU3MCHCHUA paJuyCa aTOMOB XHMHUYCCKHUX JSJICMCHTOB,

METAJUINYECKUX U HEMETAJUIMYECKMX CBOMCTB IO TIpylnaM M Iepuojam.
3unauenue llepuoanueckoro 3akoHa u Ileproanueckoil CUCTEMBI XMMHUECKUX
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JJIEMEHTOB Ul pa3BUTUA Haykd U npaktuku. /.M. MenneneeB — y4é€Hblil U

rpakJaHUH
35 Xumnueckass cBA3b. KoBaneHTHas (HOJsipHass W HENOJSIpHAs)  CBS3b.
SHQKTpOOTpI/ILIaTeJILHOCTB XUMHYECKHUX 3JIeMEHTOB. MlOHHAs CBSI3b
36 Crenenp okucineHus. OKUCINTENBHOBOCCTAHOBUTENBHBIE peakuuu. [Ipouecchl
OKHCIJIEHHS U BocCTaHOBJIEHHUSI. OKHUCIUTENIN U BOCCTAHOBUTEIN
XVUMUYECKUH SKCIIEPUMEHT: HU3Yy4YE€HHE OO0pa3loB BEIIECTB METAIJIOB U
37 HEMETaJUIOB, B3aMMOJICHCTBUE TUAPOKCHAA LIMHKA C PACTBOPAMM KHUCIOT H

11eJI0Y€eH, IPOBEICHHUE OIBITOB, WUIFOCTPUPYIOLIUX IPUMEPHI OKMCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peakiii (TopeHue, peakliuu pa3aokKeH!s, COCAUHEHHS)

K KOHIY O6y‘leHI/I}I B 9 Kiacce MNPEAMCTHBIC PE3YJILTATHI Ha 0a30BOM YPOBHE IOOJIKHBI

OTpaXkaThb C(HOPMUPOBAHHOCTD Yy OOYUAIOIIMXCSI YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IMOHATUA: XUMUYECKHUU JJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, POCTOE BELIECTBO, CIIOAKHOE BELIECTBO, BaJIEHTHOCTbD,
3JEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCIEHUS, XMMHUYECKass peaklus, XUMHUYeCKas
CBSI3b, TEIUIOBOU 3(PQEKT peakiiuu, MoJb, MOJSIPHBIN 00BEM, PacTBOP, IIEKTPOIUTEHI,
HEDIJIEKTPOJIUTHI, DJEKTPOJIUTUYECKAS] JIUCCOIMAlUs, pEaKIMH HOHHOTO OOMEHa,
KaTajan3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTUMbIC pEaKIIHH,
OKHCJIUTEIPHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIMH,  OKHUCIWUTEIh,  BOCCTAHOBHTEIb,
OKHUCIIEHHE M BOCCTAHOBJICHHME, AaJJIOTPOINUs, aM(OTEpPHOCTh, XUMHUYECKas CBS3b
(koBaneHTHasi, HWOHHAs, METAJNIMYECKas), KpUCTaJUIMuecKas pelérka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIUH, IMPEeAeNbHO JOMyCTUMAas
konuentpauus [1JIK Bemectna;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMUMHUYECKUX MOHSTHM U NPUMEHSTH 3TH
MOHSATUS MTPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

UCIONIb30BAaTh XMMHMYECKYI0 CHMBOJHUKY JJsi COCTaBIeHHUS (QOpMYyNT BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIU;

ONpENENATh BAJEHTHOCTh W CTENEHb OKHUCJICHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHMSX PpAa3IMYHOIO COCTaBa, IMPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIACCy COEAMHEHUH Mo (QopmynaMm, BUA XUMHUYECKOW CBS3U (KOBAJICHTHAs, MOHHAs,
METaJlJIM4ecKasi) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HMOHA 1O XUMHYECKOU
dbopMyIie, XxapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUTMUECKOUN PEIIETKA KOHKPETHOTO BEIIECTBA;

packpbiBath cMbicia lleproanyeckoro 3akona JI. M. MenaeneeBa U 1eMOHCTPUPOBATh
€ro NMOHMMAaHHE: OMUCHIBATh M XapaKTepHu30BaTh TaOmuuHyr ¢opmy Ilepuommueckoit
CUCTEMbl XMMHYECKHUX DJIEMEHTOB: paszlnyaTh MOHATHS «IJIaBHas moArpymma (A-
rpynmna)» u «mnobouynas mnoxarpymmna (b-rpynma)», maneie W Oosblive TEPUOJBI,
COOTHOCUTh O0O3HAYECHUsS, KOTOPHIE HWMEIOTCS B TEPUOIWYECKOW Tabmuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB U
3apsn sipa, 00IIee YUCIIO JIEKTPOHOB U PACTIPEEICHUE UX 10 SJIEKTPOHHBIM CJIOSIM),
OOBSCHATH O0OIIME 3aKOHOMEPHOCTH B HW3MEHEHHWU CBOWCTB DJIEMEHTOB U HX
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COCJIMHEHUH B Ipe/enax MaJbIX MEePHOAO0B U TIABHBIX MOJTPYII C YIETOM CTPOCHHUS
UX aTOMOB;

e iaccu(UIUPOBATh XUMUUECKHE SJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XMMHUECKUE
peakimu (IO YMCIY W COCTaBYy Y4YaCTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIUIOBOMY
s ey, Mo N3MEHEHUIO CTETICHEH OKUCICHHUS XUMHYECKHUX 3JIEMEHTOB);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIME U CHenupUUIecKue XUMHUYECKHE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPXK/Aas ONMMCAHUE MTPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINH;

® COCTaBJIATH YPaBHEHUS JJICKTPOIUTHUYCCKON TUCCOIUAIIMN KUCIIOT, IIEIOYEH U COJICH,
MIOJTHBIE M COKpAIIEHHBIC YPABHEHUS pPEaKiii HIOHHOTO OOMEHa, YpaBHEHHS PEaKIIHH,
MOJTBEPKIAIONIMX  CYIICCTBOBAHME T'€HETHYCCKOW CBS3M MEXIY BEIIECCTBAMHU
Pa3IMYHBIX KJIACCOB;

® DPACKpBIBATh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA TOCPEICTBOM
COCTaBJICHHS SJIEKTPOHHOTO OanaHca ATHX PEeaKIIHii;

® [IPOrHO3HUpPOBATH CBOMCTBA BCIICCTB B 3aBUCHMOCTHU OT HUX CTPOCHHUA, BOZMOXKHOCTU
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B Pa3IMYHBIX YCIOBHSX;

® BbBIYUCIATE OTHOCHUTCIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MacCChl BEIIECTB, MAaCCOBYIO
JOJTF0 XMMUYECKOTO AJIeMeHTa 10 (hopMyJie COSIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEaKINK;

e coOmomaTh TpaBHJA IIOJIb30BAHHUS XHUMHYECKOW TIOCYIOW U JTabOpaTOpHBIM
00OpyZIOBaHUEM, a TaKXKe MpaBWiIa OOpaIIeHUs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIHSMU TI0 BBITTOIHEHUIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB TI0 TIOJTYYCHUIO
¥ cOOMpaHHUIO Ta3000pa3HbIX BENIECTB (aMMHUAKa M YIIIEKHCIIOTO Ta3a);

® [IPOBOAMTH PCAKIHWH, IMOATBCPKIAAIOIINC Ka4eCTBEHHLI COCTAaB PAa3INYHBIX BCHICCTB:
pacro3HaBaTh OIBITHBIM TYTEM XJIOPUA-, OpOoMHI-, MOOWUI-, KapOoHat-, docdar-,
CHJIMKAaT-, cym,(i)aT-, THAPOKCUA-UOHBI, KaTHOHBI aMMOHHUSA W HWOHBI HN3YUCHHBIX
METAaJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIICCTB;

® TPUMEHITh OCHOBHBIC ONEPAIMU MBICIHTEIBHON NEATEILHOCTH — aHAM3 U CUHTE3,
CpaBHEHHE, OOOOIICHUE, CHUCTEMAaTU3aIMI0, BBISBICHUE NPUYHMHHO-CIICICTBCHHBIX
CBSI3€M — I WM3YYCHHsI CBOWCTB BEIIECTB M XMMHYECKUX PEaKIHUW, €CTECTBEHHO-
Hay4YHbIE METOIBl T[O3HAHHWS — HAOJIOJCHUE, W3MEPEHUE, MOJCIUPOBAHHE,
AKCIIEPUMEHT (peaibHbI U MBICJICHHBIN).

IPOBEPSAAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBbBI

Ko .

I f)lBe SEMOT0 HpOBepﬂeMble NpeaAMETHBIC PE3YyJIbTAaThl 0OCBOCHUHA OCHOBHOHU
poBep o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0O 00111er0 00pa3oBaHus

pe3yJibTaTa

1 ITo Teme: «BeniecTBo 1 XUMHUYECKas! pEAKLUs»

PACKpbIBATh CMBICII OCHOBHBLIX XWMHYCCKHUX MMOHSTHMN: pacTBop,
QJICKTPOJIUTBI, HCOJICKTPOJIUTBI, JJICKTPOJIUTHYCCKAA AWCCOIUAlNA,
p€akuuu MOHHOI'O O6M€Ha, KaTajJin3aTop, XUMHYCCKOC PABHOBCECHUC,
06paTI/IMLIe n H606paTI/IMLIC pCaKknuu, OKHCIINTECIBbHO-

1.1



1.2
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BOCCTAHOBUTEJIBHBIE  PEAKLUU, OKUCIUTENINb, BOCCTAHOBUTEID,
OKHCIICHME U BOCCTAHOBJIECHME, aJIOTPONHs, aM(pOTEPHOCTb,
XUMHUYECKasl CBA3b (KOBAJIEHTHAs, WOHHAs, MeETaJUIMYecKas),
KPUCTAJUIMYECKAss PEIIETKA, CIUIaBBl, CKOPOCTb XHMHYECKOHN
peakuuu

WJUIFOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUYECKUX IOHATUN U
IPUMEHATH OTH IOHATHA IPU OINMCAHMM BEIIECTB U HX
IIPEBPALLCHUI

1.3

1.4
1.5

2.1

2.2

COCTaBJIAITh YPABHEHUS AIIEKTPOJUTUYECKONW JUCCOLMALMHU KHUCIIOT,
LIeJI0YEN U COJIEH, MOJIHBIE W COKpPAIIEHHBIC YPAaBHEHMs PEaKIHUN
MOHHOTO 0OMeHa

PacKpbIBaTh CYITHOCTh OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX PEaKIIUi
MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOT0 OajaHca ITUX peakiuil

IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOU PEaKINU

Ilo Ttemam: «Hemetaipl U UX COEOUHEHHS» U «MeTalwibl U UX
COETUHEHUS

XapakTepu30BaTh  (OMUCHIBATH) o0mmMe U crenuduaeckue
XUMHUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPKIASL
ONMCaHHWE TIPUMEPAMU MOJICKYJIIPHBIX W HMOHHBIX ypaBHCHHU
COOTBETCTBYIOIIUX XUMUYICCKUX PEAKIIUi

COCTaBJIATH YpaBHCHHUA peaKHHﬁ, MOATBCPKAAIOIIUX
CYIICCTBOBAHUC TeHETHYSCKOM CBsA3HU MCXKOY BCIIECTBaAaMH
PA3JINYIHBIX KJIACCOB

2.3
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2.5

IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT UX CTPOEHUS,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX IPEBPAILEHUN B Pa3IMYHBIX
YCIOBHUAX

cleoBaTh TMpaBUiaM TIOJB30BAHUS XHMHUYECKOH TOCYyAOH U
nabopaTOpHBIM 000pYIOBAaHMEM, a TakXKe IMpaBujaM OOpaIreHus:
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMHU MO BBIMOTHEHHIO
J'Ia60paTOpHI>IX XUMHUYCCKUX OIIBITOB IO IMOJYUCHUIO U co614paHmo
ra3000pa3HbIX BEIIECTB (aMMHAaKa M YTIEKUCIOTO ra3a)

IOPOBOJIUTH PpEaKIMH, MOATBEPXKIAIONIME KAauyeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACIO3HABATH OIBITHBIM IYTEM XJIOPHI-,
O6pomun, noau, kapoonar, gocdar, cunukar, cynbdar, THIPOKCUA-
WOHBI, KATHOHBI aMMOHHS, HWOHBI W3yYCHHBIX  METaJJIOB,
NPUCYTCTBYIOIIME B BOJHBIX PaCTBOPaX HEOPraHUYECKHX BEILECTB

3.1

3.2

ITo Teme: «XuMHs 1 OKpyXKarolas cpeaa»

PaCKpbIBaTb CMBICJI OCHOBHBIX XHUMHWYCCKUX MOHSTHH: HZ[K
BCIICCTBA; KOPPO3UA METAJIIIOB

MPUMEHSTH OCHOBHBIE OINEPAlUU MBICTUTEIBHOU NIEATEbHOCTH —
aHAJIM3 M CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHUCTEeMaTHU3AIHIo,
BBISIBIICHUE TMPUYMHHO-CIIC/ICTBEHHBIX CBSI3ed — I HU3y4YEHHUS
CBOICTB BEIIECTB M XHWMHUYECKUX PpEaKIUW; eCTECTBEHHOHAayYHbIE
METO/Ibl TIO3HAHMUSI — HAOIOJIEHHWEe, W3MEPEHHE, MOJICIUPOBAHHUE,
9KCIIEPUMEHT (peabHbI U MBICJICHHBIN)
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1.3

1.4

1.5

1.6

1.7
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MHNPOBEPSAEMBIE DJIEMEHTBI COAEP KAHUA
IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BemectBo u xumunyeckas peakuus. [losropenue

Ilepuoanueckuii 3akoH. llepuoanueckas cucrema XuMu4ecKkux 3seMmeHToB .M.
MenneneeBa. CtpoeHne aromMoB. 3aKOHOMEPHOCTH B HU3MEHEHHH CBOWCTB
XUMUYECKUX BJIEMEHTOB IMEpPBbIX TPEX MEPUOAOB, Kalus, KalblUsl U HX
COEIMHEHUII B COOTBETCTBUU C TOJIOKEHUEM 3JIeMEHTOB B llepuomnueckoi
CHUCTEME U CTPOCHUEM HX aTOMOB

CrpoeHne BelecTBa: BHABI XMMHYECKOM CBsI3U. THUIBI KpHUCTaNIMYECKUX
PEMETOK, 3aBUCUMOCTDh CBOMCTB BEIIECTBA OT TUIA KPUCTAUINYECKON PEIIETKH
U BUJa XUMHU4eckoil cBsa3u. Knaccugukanus 1 HOMEHKIATypa HEOPraHUIEeCKUX
BEUIeCTB (MEeXAyHapoAHas U TpUBHAJbHAs). XMMHUYECKUE CBOWMCTBA BELIECTB,
OTHOCAILIMXCA K PA3IM4YHBIM  KJAcCaM  HEOPraHWYECKUX  COCIUHEHHH,
TE€HETUYECKasl CBSI3b HEOPTAHMYECKUX BEILIECTB

Knaccugukamus XuMAYeCKUX PeakIrid 1Mo pa3IuYHbIM MIPU3HAKaM (110 YHCITY U
COCTaBy YyYacTBYIOUIMX B pEaKLUUH BEIIECTB, MO TeIioBoMy 3¢ddekrty, mo
M3MEHEHUIO CTENEeHEeH OKHCIEHUS XMMHUYECKUX 3JIEMEHTOB, M0 OOpPaTUMOCTH,
0 YYacTUIO KaTauu3aTopa). DK30- M JHAOTEPMHUYECKHE  PEaKIIMH,
TEPMOXHMHUYECKUE ypaBHEHM. [IOHATHE O CKOPOCTH XMMHUYECKOU PEAKIINH

[TonsiTne 00 0OpaTHMMBIX M HEOOpPATHMBIX XUMHYECKHX peakiusx. [lonsrue o
TOMOT'EHHBIX U I€TEPOreHHBIX peakuusax. [IoHaTHe 0 XMMUYECKOM PaBHOBECHH.
@DakTOphl, BIMAKOIIME HA CKOPOCTh XMMHYECKOM pPEaKUMH M IIO0JOKEHUE
XUMHUYECKOTO PABHOBECUS

OKHUCIIUTENIEHO-BOCCTAHOBUTENIBHBIE  PEaKIIUH, DJIEKTPOHHBIH  OasiaHc
OKHUCJIUTEITbHO-BOCCTAHOBUTENbHON  peaknuu.  CocTaBlieHHE  YpaBHCHHMA
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX ~PEAKIMHA C HCIOJIh30BAHHEM METOJA
AJIEKTPOHHOTO OanaHca

Teopust 3JIEKTPOTUTHUECKON TUCCOLMAIIMU. DIEKTPOJIUTHl U HEIIEKTPOIUTHL.
KaTtnonsl, annonsl. MexaHu3M IHCCOIMALIMK BEIIECTB C PAa3IMYHBIMU BHAAMHU
xuMHu4eckoi cBsa3u. Ctenenp auccoruanui. CUIbHBIC U cIa0ble SJIEKTPOIUTHI.
Peaknuu monHoro oOMeHa. YCIOBUS NMPOTEKAaHUS pPEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE WMOHHBIE YypaBHEHMs peakiuil. CBOWCTBa KHUCIOT,
OCHOBaHMH M COJIEM B CBETE€ TNPEACTABICHHH 00 3JICKTPOJUTHYECKON
nuccounanuu. KauectBeHHble peakinu Ha MOHBI. [loHsATHE O THApPOIH3E coeit

XUMHUYECKUN SKCHEPUMEHT: O3HAKOMJICHHE C MOJEISMHU KPUCTAUIMYECKUX
pPEeIIETOK HEOPTaHWYECKUX BEIIECTB — METAUIOB W HeMeTauioB (rpadura u
ajamasa), CJIOXKHBIX BEIIECTB (XJOpUIa HaTpus); UCCIEAOBAHUE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOM peakluuu OT BO3JEHUCTBUS pPAa3IMYHBIX (HaKTOPOB;
UCCJIEJOBAHME  DJIEKTPOIIPOBOJHOCTM  pacTBOPOB  BEUIECTB,  Ipoliecca
TUCCOLMAIMU  KHUCIIOT, WIeloue H cojeil (BO3MOXHO HCIOJIb30BaHHUE
BUJICOMATEPHUAIIOB); TPOBEACHUE ONBITOB, WLIIOCTPUPYIOMIUX [PU3HAKU
MPOTEKaHUsl peakluii HOHHOro oOMeHa (0Opa3oBaHHE OCaJlKa, BBIJICICHUE ra3a,
0o0pa3zoBaHHe BOJbl); OMBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakuuil (TOpeHue, peakiuy pa3ioKeHUs, COCIUHEHHUS);
pacro3HaBaHUe HEOPTaHUYECKHUX BEIIECTB C MOMOIIBI0 KaYECTBEHHBIX PeaKlnii
Ha MOHBI;, pEIIeHNEe YKCIIEPUMEHTaIbHBIX 3a7a4
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Hewmerannel u ux coeauHeHUS

2.1

OOmass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIC cTeTeHN okuciaeHus. CTpoeHue u (pu3ndecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHMMHYECKHME CBOMCTBA Ha IIpUMEpe XJopa
(B3aMMOJIEHCTBHE C METa/UIaMH, HEMETAJJIaMH, MIeJI04YaMu). XJIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOIyYeHHUE, MpuMeHenue. Jleiictue
XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M YeloBeKa. BakHeime XJIopuabl U UX
HaxO0XJEHUE B IPUPOJIE

2.2

2.3

2.4

Obmas xapaktepuctuka 31eMeHTOB VIA-rpynmel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEePHbBIE CTETIeHN OKUCIeHus. CTpoeHue u (pu3muecKue CBOMCTBA
IOPOCTBIX BEIIECTB — KHUCIOPOAAa U Cepbl. AJIOTpONHBIE MOAM(UKALUN
KHCIIOpPOJa U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOPOJ, CTpOEHHUE,
¢usuueckue M XUMHUYECKHE CBOHCTBAa. OKCHIBI CEpbl Kak IpeCTaBUTEIH
KHACJIOTHBIX OKCHIOB. CepHas KHCIIOTa, (GU3NYECKHE M XHUMHUYECKHE CBOWMCTBA
(oOure Kak MpeacTaBUTENs Kjacca KUCIOT U crenuduyueckue). XUMUYECKHe
peaxIyu, JeKanme B OCHOBE MPOMBIIUICHHOTO croco0a IMOydeHHsl CepHOU
kucnoTel. [Ipumenenue. Coiau CepHOM KHUCIIOTHI, KaueCTBEHHAsh PEaKIMs Ha
cynbdat-uoH. Haxoxaenue cepbl U €€ COCIMHEHUNM B MPUPOJIE. XUMUUYECKOE
3arps3HEHUE OKPY)KAIOLICH Cpeibl COCAMHEHUSIMH Cepbl (KHUCIOTHBIC IO,
3arpsi3HEHHE BO3/yXa U BOAOEMOB), CITIOCOOBI €T0 MPEIOTBPAIICHHS

OO6mass xapakTtepuctuka 3i1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIIEHUA. A30T, pacIpoCTpaHEHHUE B IPUPOJE,
buznyeckue U XuMHUeckue cBoiictBa. KpyroBopor azora B npupoje. AMMUaK,
ero ¢u3MUecKue M XMMUYECKHE CBOMCTBa, MojydeHue u npumeHenue. Comu
aMMOHMSI, HUX (U3NYECKHEe M XMMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHas1 peakius Ha MOHBI aMMOHUSA. A30THasi KHUCIOTa, €€ MOJIydYeHHE,
du3nUecKkue W XMMHYECKHE CBOWCTBa (0OIIMe Kak MPENCTAaBHTENs Kiacca
KUCIOT U crneun¢uyeckue). Vcnonap3oBaHue HUTPATOB U COJEH aMMOHHUS B
KayecTBE MHUHEPAJIbHBIX yI0OpeHHil. XuMUUecKoe 3arps3HEHHE OKpYXKarolien
Cpellbl COEIUHEHUAMU a30Ta (KUCIOTHBIE JOXAM, 3arpsA3HEHNUE BO3/1YXa, IOYBBI
U BOJIOEMOB)

®ochop, amnorponHsle MoaudUKaKu Gocdopa, GUMUECKHEe U XUMUYECKHE
cBoiictBa. Oxcua ¢docdopa(V) u dochopnas kucnora, Quznyeckue u
XUMUYECKHE CBOWMCTBa, mosrydeHue. lcmomp3oBanue ¢QocdatoB B KauecTBe
MHUHEpaJIbHBIX YA00peHU

2.5

OObmas xapaktepuctuka 31eMeHTOB |V A-rpynmel. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapakTepHBIC CTENEHU OKHCICHHUS. YTUIEPOJ, aJUIOTPOITHBIC
MoauduKayu, pacrnpocTpaHeHHe B MpUpoAe, (U3HUECKHEe U XUMHYECKHE
cBoricTBa. Ancop6mus. Kpyrosopot yriepoaa B npupoge. OKCUabl yrieposa,
uX (pusnUeckre W XMMHUYECKHE CBOMCTBa, NEHCTBHE HA KUBBIC OPraHU3MBI,
MOJTyYeHUE M MPUMEHEHHE. DKOJIOTHICCKUE MPOOIEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa(lV); rumotesa Tn00anbHOrO MOTEIUICHUS KIUMaTa; NapHUKOBBIN
abdext. VrompHas kuciota U e€ coiu, WX (U3HYECKHE U XHUMHYECKHE
CBOIiCTBa, monyueHue U mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIHIMHE, TMPOMBINUICHHOCTH H
CEIIbCKOM XO351CTBE

2.6

[TepBoHayaibHbIe TMOHATHS 00 OPraHMYECKHUX BELIECTBAX KaK O COEAMHEHMSIX
yrinepojga (MeTaH, 3TaH, JTWJIEH, AaLETWIEH, 3TAHOJ, IJIMLEPHUH, YKCYCHas
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kucnora). Ux coctaB u xumudeckoe ctpoeHue. [lonstue o OuomOrHUecKu
BAaXHBIX BCIICCTBAX: )KI/Ian, 6em<ax, er'IeBO}IaX — U HUXx pOJ'II/I B JKHU3HHN
yeynoBeka. MarepuaibHOe E€AMHCTBO OPraHUYECKMX M HEOPTraHWYECKHUX
COEeIUHEHUN

2.7

Kpemuuii, ero Qusuueckue u XHUMHUYECKHE CBOMCTBA, I[OJIyY€HUE H
npumeHenue. CoeauHeHuss kpemMHus B npupozae. OOmme mnpeacraBieHus 00
okcune kpemuusA(1V) u kpemuueBoi kucinote. CHIMKATBI, UX UCIIOJIB30BAHUEC B
OBITY, MEUIIMHE, MPOMBIIUICHHOCTU. BaskHele cTpouTenbHble MaTepPHAIIbI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. [IpoGmembr OGe3omacHOro
UCIIOJIb30BAaHUS CTPOUTENBHBIX MAaTEPUAJIOB B MIOBCEITHEBHON YKU3HU

2.8

3.1

3.2

3.3

XUMHUECKUH HSKCHEPUMEHT: HM3y4eHHE 0O0pa3loB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHUE KaueCTBEHHBIX PEaKUWW Ha XJIOPHJ-
WMOHBl M HAONIOJCHHWE NPU3HAKOB HUX IMPOTEKaHMS; OINbBITHI, OTPAXKAIOIIUE
duznyecKkne U XMMHUECKHUE CBOMCTBA TaJIOTEHOB U UX COEMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BHJECOMATEpHANIOB); O3HAKOMJIEHHE C oOpas3laMu XJIOPHJIOB
(ramoreHuIOB); O3HAKOMJIGHHE C O0Opa3laMu cepbl M €€ COCIUHCHHUSIMHU
(BO3MOXKHO  MCIIONIb30BaHME BHUAECOMATEpPHATIOB); HaOJIOAEHUE Mpoliecca
0o0yryiMBaHUsl caxapa IOJ JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3yYeHHE XUMHUYECKUX CBOWMCTB pa30aBlIEHHON CEPHOM KUCIOTHI, IPOBEACHUE
KauyeCTBEHHOW peakuuu Ha cyib}ar-uoH U HaOIoJeHue Npu3Haka eé
NPOTEKAHMUS; 03HAKOMJICHHE C (PU3UUECKUMHU CBOMCTBAMH a30Ta, hocdopa u ux
COCTMHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE BHJICOMATEpPHAIOB), o0Opa3iaMu
a30THBIX U GocPOpHBIX YAOOpEHUN; MoIydeHne, COOMpaHne, paclo3HaBaHUuE U
M3y4YEHUE CBOMCTB aMMMaKa; IPOBEJCHUE KAYECTBEHHBIX pPEAKUMHA Ha HOH
aMMOHUST W (ocdaT-uOH UM U3yyeHHE TPUZHAKOB HX MPOTEKAHUS,
B3aUMOJICCTBUE KOHIICHTPUPOBAHHOW a30THOM KHCIIOTBHI C MEJbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUANIOB); W3YyYEHHE MOJENEH KpUCTAINIMYECKUX
pemi€Tok anmasa, rpadura, QyuiepeHa; O03HAKOMJIEHHE C IPOLIECCOM
aJcopOIMK PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM
MIPOTUBOrasa; IOJyuyeHue, coOMpaHue, pacro3HaBaHHE M H3YYCHHE CBOWCTB
YIJIEKHCIIOTO Ta3a; IPOBEJCHHE KAayeCTBEHHBIX peaknuid Ha KapOoHAT- u
CUJIMKAaT-UOHbl W HW3y4YEHUE IPU3HAKOB HUX MPOTEKAHMS; O3HAKOMIICHUE C
IPOAYKIMEN CHIMKATHOM MPOMBILIUIEHHOCTH; PELIEHHE 3KCIEPUMEHTAJIbHbIX
3a/1a4 1o TeMe «BakHelne HeMeTauIbl U UX COEIUHEHUS»

MeTamisl ¥ uXx COCAUHECHUA

OO0mras XxapakTePUCTHKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU HX
nonoxkeHuss B llepuonnueckoi cucreme XuMHUYECKUX 2dnemeHToB J[.U.
MenneneeBa u cTpoeHusi atoMoB. CTpoeHHe MeTauioB. MeTtainyeckast CBsI3b
U MeTajulnuecKash KpUCTaUIMuecKas pemeérka. IIeKTPOXUMHUYECKUH ps
HaIPsKEHUN METaJIOB

duznyeckue U XUMHUYECKUE CBOICTBa MeTa/uioB. OO0mMe crnocoObl MOTyYeHUS
MmeTauioB. [ToHATHE O KOPPO3UM METaNIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
Koppo3uu. CruiaBbl (CTajb, YyTyH, JIOPATIOMUHHM, OpOH3a) U UX IPUMEHEHHE B
OBITY M IPOMBIIIECHHOCTH

[[lenouynsle MeTayuibl: mosoxkeHue B I[lepuonuyeckoil cucTeMe XUMUYECKUX
sanemeHntoB .M. MenpaeneeBa; CTpoeHUE UX aTOMOB; HAXOXIEHUE B MPUPO/IE.
Ou3nyecKkue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCHIIBI U
TUAPOKCHUALI HATPUA W KaJius. HpI/IMeHCHI/Ie MICJIOYHBIX MCTAJUIOB MU HX
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COEeIMHEHUN

3.4

3.5

3.6

[IlenoyHO3eMENBHBIE  METAUIBI MarHMd M KaJbLUH: IIOJIO)KEHHE B
[Tepuoanueckoil cucreme xumuueckux aemenToB J[.M. Menaeneesa; ctpoeHue
UX aTOMOB; HaxoxJaeHue B npupoje. dusnueckue M XUMHUYECKUE CBOWCTBA
MarHus M Kaiblus. BaxHeiliume coenvHeHus Kaiublus (OKCHA, TUIAPOKCHUI,
comn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs!

AnromyHui: nonoxkenue B llepmoguueckoll cucTeMe XUMHUYECKHX 3IIEMEHTOB
JI.11. MenneneeBa; cTpoeHHE aToma; HaxOXJAECHHWE B npupoje. Pusnyeckue u
XMMHYECKHE CBOMCTBA AIOMHUHUSA. AM(pOTEpHBIE CBOMCTBA OKCHJIA M TUIPOKCHIA
AJIFOMHUHUSA

Kene3o: nonoxenne B [lepuoanueckon cucreme XuMu4eckux sineMentos J[.1.
MenpeneeBa; CTpoeHHE aToMa; HaxoxkaAeHWe B mpupoae. Dusznueckue Hu
XUMHYECKHE CBOMCTBa xeneza. Okcuapl, ruapokcuabl U coiu skenesa(ll) u
xenesza(lll), ux cocras, cBo¥CTBa U OTyUeHUE

3.7

XUMHUUECKUH SKCIEPUMEHT: O3HAaKOMJIEHHE ¢ 00pa3laMHi METaJUIOB U CIIJIaBOB,
X (U3MYECKUMH CBOWCTBAMH, H3yYCHHE PE3yJIbTaTOB KOPPO3UH METAJIOB
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), 0cOOEHHOCTEH
B3aMMOJICHCTBUSL OKCHJAa KalblUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BAaHUE BMJIEOMATEPUAIIOB); MCCIEIOBAHUE CBOMCTB JKECTKOM BOIBI;
mporecca TOpeHMs Kele3a B KHCIOpoAe (BO3MOXKHO — HCIOJIb30BAHUE
BUJIEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX PEAaKLUH HA HMOHBI
(MarHusi, Kanblus, amroMmuHus, 1mHKa, xene3a(ll) m xenesa(lll), memu(ll);
HaOJI0/IeHHe M ONMCAaHUE MPOLIECCOB OKPAIIMBAHUA IUIAMEHU MOHAMH HaTpHs,
Kamuss M Kauplus  (BO3MOXKHO  HCIIOJIb30BAHHWE  BUJEOMATEpHAaJIOB);
uccienoBaHie aM(pOTEpHBIX CBOWCTB THMAPOKCHIA ATIOMUHMS U THUIPOKCHIA
[IMHKA; pelIeHre SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxHeine MeTausl 1
UX COEIMHEHUS

4.1

4.2

XuMus u OKpYyzKarourasga cpcaa

HoBble MaTepuasibl U TexHojoruu. BemiectBa U maTepualibl B MOBCEIHEBHOU
JKU3HM 4YeJIOBEeKa. XUMHs U 310pOBbe. be30macHoe UCIOIb30BAHUE BELIECTB U
XUMHUYECKHX peakiuii B ObiTy. [lepBas momoIp Mpu XUMHYECKUX OXKOTaxX H
OTPABJICHUSIX

OCHOBBI ~ DKOJIOTUYECKOW  TPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromieit cpeasl [1/IK. Poias Xxumun B pemeHun 3KOJIOTHIECKUX MPOOIIeM.
[IpupoaHble HMCTOYHHMKM YTIEBOAOPOAOB (Yroib, NPUPOAHBIA Ta3, HE(Th),
IPOAYKTHI MX epepadOTKU, UX POJIb B OBITY U NPOMBIIIJIEHHOCTH

4.3

XUMHUYECKUH SKCIEPUMEHT: U3ydeHHue o0pa3oB MaTepHalioB (CTEKIIO, CILIaBbI
METAJIJIOB, [TOJIMMEPHBIE MAaTEPUAJIbI)

IMPOBEPAEMBIE HA OI'D ITIO XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30OBATEJBbHON MPOI'PAMMbBI OCHOBHOI'O

OBLIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGOBaHUSI K NMPeAMETHBIM pe3y/bTaTaMm
NMPOBEPAEMOro 0a30BOr0 YPOBHSI OCBOCHHSI OCHOBHOI 00pa3oBaTe/ibHOI
TpeOoBaHuUs NPOrpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe ®I'OC

1

IIpencrasnenue:

11 0 TMO3HABA€MOCTH SBJIICHHUH npupoabl, MOHUMAHUC 00BEKTHBHOMI



1.2

1.3
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3HAYUMOCTH  OCHOB  XHMHYECKOM  Hayku Kak  oOiactu
COBPEMEHHOT'0 €CTECTBO3HAHMsI, KOMIIOHEHTa O0Iel KyJIbTyphbl U
MIPAKTUYECKON IEATEIIBHOCTU YEJIOBEKA B YCIOBUAX COBPEMEHHOIO
00111eCTBa; TOHUMAaHUE MECTa XUMHUH CPEJH APYTUX €CTECTBEHHBIX
HayK

O Hay4HBIX METOJAxX IO3HAHUA, B TOM YUCIIE DKCIEPUMEHTAIbHBIX
U TEOPETHYECKUX METOJAX MCCIIECIOBAaHUsA BEIIECTB U U3Y4YEHUS
XUMUYECKUX PEaKkLMi; YMEHHME HCIOJIb30BaTh MOJEIHU A
OOBSICHEHHsI CTPOCHHSI AaTOMOB U MOJIEKYJI

0 cdepax nmpodeccCuoHATBHON EATETLHOCTH, CBA3aHHBIX C XUMHUEH
U COBPEMEHHBIMU TEXHOJIOTHSMH, OCHOBAHHBIMU Ha JTOCTHKEHUSIX
XUMHYECKON HAYKH, YTO TO3BOJUT O0yUJAIONUMCS pacCMaTPHUBATh
XUMHIO Kak cdepy cBoeit Oyaymedt  mpodeccroHanbHOM
NESATSIIGHOCTH W CJeJaTh OCO3HAHHBIA BBIOOp XHMHH Kak
npoUIBHOTO TpeaMeTa NpHU TEepexoJe Ha YPOBEHb CPEIHETro
oO1mero oopa3oBaHus

Bianenne cucreMol XMMHUYECKHMX 3HAHUM W YMEHHME IPUMEHSATH
CUCTEMY XMMHMUYECKUX 3HAHUH, KOTOpasi BKJIKOYACT:

Ba)XKHEHIIINE XUMHYCCKHE IOHSTUS: XUMHYECKHM DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, POCTOE M CIIOKHOE BEIIECTBO, OJTHOPOIHAS U
HEOJIHOPOJHAs. CMECh, OTHOCHUTEIbHBIE ATOMHAsl U MOJIEKYJISIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIPHAS Macca, MOJIIPHBIMA
00bEM, OKCHJ, KHCIIOTa, OCHOBAaHHE, COJb (CpeaHssl), XUMUYeCKas
peaxiusi, peakiru COCAMHEHUsS, PEAKIIMH Pa3JIOKEHHUs, PEaKIHH
3aMeIIeHus], peaKui 0OMeHa, TerIoBOM 3(h(eKT peakiuu, 3K30- U
SHAOTEPMHUUYECKUE PEAKIIH, PACTBOP, MACCOBAs JIOJISI XUMHUYECKOTO
JJIeMEHTa B COEJAMHEHHMH, MaccoBasi JOJsI U MPOLCHTHAs
KOHIIEHTpAIlMs BEIIECTBA B PAacTBOPE, SAPO aToMa, SJICKTPOHHBIM
CIIOM aToMa, aTroMHas oOpOWUTaNb, pPagUyC aTroMa, BaJIEHTHOCTH,
CTETICHb OKHCIICHUS, XMMHUYECKasl CBsI3b, AJIEKTPOOTPHUIIATEIILHOCTb,
MOJIApHAsT W HEMOJISIpHAsT KOBAJIEHTHAs CBsI3b, WOHHAS CBS3b,
MEeTaJJTH4YecKasi CBs3b, KpHUCTAUNIMYECKass pemeTka (aTomHas,
WOHHAs, METAJUTMYEeCKasi, MOJEKYJspHas), WOH, KaTHOH, aHHWOH,
ANIEKTPOJIUT W HEIJICKTPOJIUT, DJICKTPOJUTHUECKAS] ITUCCOIMAIINS,
peakiMi HMOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC
peaKiuu, OKHCIUTEIb W  BOCCTAHOBHUTEIb, OKUCICHHE W
BOCCTaHOBJICHHE, AEKTPOIIN3, XAMHYECKOE paBHOBECHE,
oOpaTuMble ¥ HEOOpaTHMbIE pEeaKIUH, CKOPOCTb XUMHUYECKOU
peakuuu, katanuzarop, [IJIK, koppo3ust MeTaioB, CIjiaBbl

2.2

2.3

3.1

OCHOBOIIOJIArarIIfe 3aKOHbl XMUMHUU: 3aKOH COXPAHEHHUs MaccChl,
nepuoanyeckui 3akoH [[.MI. MenneneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOTraJpo

TEOPUM  XUMHUHU:  ATOMHO-MOJIEKYJISIPHAs — TEOpHs,  TEOpHUs
AJIEKTPOIUTUYECKON AUCCOUALINHI

Brnanenune ocHOBaMM XUMUYECKON IPaMOTHOCTH, BKITFOUAIOLLICH:
YMEHHME TMPAaBWIBHO HCIOJIb30BaTh W3YYCHHBIE BEIIECTBA U
MaTepuaibl (B TOM YHCJIE€ MHUHEpaIbHbIE YIOOpPEHHs, METaIbl U
CIUTaBbl, TPOAYKTHI TEpepabOTKH MNPUPOJAHBIX HCTOUYHHUKOB
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3.3

3.4
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yriaeBoAoposoB (yris, MpUPOJHOro rasza, HedpTH) B  OBITY,
CEITbCKOM XO3SHCTBE, Ha TPOM3BOJCTBE M MOHWMAHHE 3HAYCHUS
JKUPOB, OENKOB, YIJIEBOJOB JJIsi OpraHM3Ma 4YellOBeKa; yMEHHE
NPOTHO3UPOBAThH BIIMSIHUE BEIIECTB M XUMHUYECKHX IPOILECCOB Ha
OpTaHU3M YeJIOBEKa M OKPYKAIOLIYIO IPUPOTHYIO CPEIY

YMCHUC UHTCIPUPOBATD XUMHNYCCKUC 3HAHWA CO 3HAHUAMU JAPYIrUXx
Y4€OHBIX MPEIMETOB

HaJIM4Yue OMmbITa pabOThl €  pa3iIMYHBIMM  HMCTOYHHUKAMH
uHpOpPMAaLlMM 1O XUMHUM (HaydyHas M Hay4YHO-TIOMYJIspHas
JUTepaTypa, cJIoBapy, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

yMeHHe OOBEKTHBHO OIEHWBAaTh WMH(MOPMAIMIO O BEIIECTBAaX, MX
MpEeBpalIeHUsIX M MPAKTUYECKOM MPUMEHEHWH ¢ yYMEHHE
MCIOJIb30BaTh €€ JUIsl peleHns yueOHO-1103HAaBaTENbHbIX 3a/1a4

Brnanenne ocHOBaMHU TMOHSTHIHOTO armapara ¥ CHUMBOJIMYECKOTO
A3bIKa XMMMH JUISL COCTaBJIeHUs (OpMyJd HEOpPraHHMYeCKUX
BEIIECTB, YPAaBHEHUW  XHMHUYECKMX  pPEaklUi;  OCHOBaMHU
xuMudeckoit HomeHki1atypsl (IUPAC u TpuBHaIbHON)

YMeHne oObSICHITh CBSI3b MOJIOKEHUS d7eMeHTa B [lepuonnyeckoit
CUCTEME C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsii sjpa, oOliee 4YHcio
AJIEKTPOHOB), PACIPEACIECHUEM 3IIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSIM aTOMOB MIEPBBIX TPEX MEPHOJIOB, KAUS U KAJIbIIHS

[IpeacraBinenne O MNEPUOAMYECKOW  3aBHCHUMOCTH  CBOMCTB
XUMUYECKUX 3JIEMEHTOB (pamuyc aToma,
ANEKTPOOTPHUIIATEILHOCT), MPOCTBIX W CJOXKHBIX BEIIECTB OT
MOJIOXKEHUsI 3JIeMeHTOB B I[lepumonnueckoil cucteme (B MalbIX
nepuoAax M TJIaBHBIX MOATPYIIAX) W JJIEKTPOHHOTO CTPOCHHS
aToma

YMeHue Ki1accupuIpoBaTh:

7.1
7.2
7.3

XUMHWYECCKUEC 3JICMCHTEI
HCOPTaHNYCCKUC BCIICCTBA
XUMHUYCCKUEC PCAKIINU

8.1

8.2

YMeHHe onpenessiTh:

BAJICHTHOCTb U CTCIICHDb OKUCJICHUA XUMHUYCCKUX JJICMCHTOB, 3apsA1
HOoHa

BHUJl XMMHMYECKOW CBA3M U THUIl KPUCTAJUIMYECKOW CTPYKTYpHI B
COCIMHEHUAX

8.3
8.4

XapakTep cpeabl B BOJIHBIX pAacTBOpax BeUIECTB (KHUCIOT,
OCHOBaHMI)

OKHCJIIMTCJIb 1 BOCCTAHOBUTCIIb
YMmenue XapaKTCPU30BaTh (bI/ISI/I‘-ICCKI/Ie U XUMHYECKHE CBOMCTBA:

9.1

IPOCTBIX BEIIECTB (KHCIOPOJ, O30H, BOJOPOJ, IpaduT, anmMas,
KpeMHuil, a3oT, ¢ocdop, cepa, XJOp, HATpUl, KaJul, MarHui,
KaJIbIIMH, aTFOMHHHH, KEJIE30)

9.2

CJIIOKHBIX BEIECTB, B TOM 4YHCJIE UX BOJHBIX PacTBOPOB (BOJa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHABI U THAPOKCHIIBI
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metaimoB |-1IA rpynn, amomunus, menu (1), nunka, sxenesa (11 u
I11), okcuner yraepona (I u V), kpemuus (1V), azora u dpocdopa
(111 u V), cepwt (IV u VI), cepuucrasi, cepHas, a30THCTasi, a30THa,
dbocdopHas, yrojibHast, KpeMHHEBasI KHCJIOTA U UX COJIH)

MPOTHO3UPOBATh M  XapAaKTEPU30BaTh CBOMCTBA BEIIECTB B
3aBUCHUMOCTH OT UX COCTaBa U CTPOCHHUS, IPUMECHEHUE BELIECTB B

93 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXHOCTb IPOTEKAHMS
XUMHYECKHUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX

10 YMeHHev COCTaBIISITh MOIIGKYJISIPHBIE M HOHHBIE ypaBHEHUS
peaxIuii, B TOM YHCIIC:

10.1 peaxiuii HFOHHOro oOMeHa

10.2 OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINA

103 WUTIOCTPUPYIOMINX XUMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
(TpyIm) HEOpPraHUYECKHX BEIIECTB

104 MTOATBEPKIAIOIINX TCHETHUECKYIO B3aMOCBSI3h MEX Ty HUMU

11 YMeHue BIYUCIATH (IPOBOIUTH PACUYETHI):

111 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChbl BEIIECTB,
MacCCOBYIO JIOJFO XMMHYECKOTO DJIEMEHTA B COSIMHCHHUH

11.2 MacCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE,

11.3 KOJIMUYECTBO BEIIECTBA U €T0 Maccy, 00beM ra3oB

114 M0 YPaBHEHHMSIM XMMHUYECKUX PEaKIUi U HAXOAUTh KOJIHYECTBO
BelIecTBa, 00BEM U MacCy peareHTOB WIH MTPOYKTOB PEAKIIUU

12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJaMU HAyYHOTO TMO3HAaHWS (HAOJIOJEHUE,

121 U3MEpEeHHe, OKCIIEPUMEHT, MOJCIUPOBAHNUE) TPU HU3YUCHHH
BEIIECTB M XHMHYECKUX SIBJICHH, yMEHHE C(HOPMYIHPOBATH
po0JIeMy U MPEAIOKUTh MYTH €€ pelIeHUs

192 Oe3omacHoil paboOThl C XMMUYECKUMH BEIECTBAMHU, XUMHUYECKOU
MOCYI0M U 1aOOPaTOPHBIM 000PYOBaHUEM
mpaBuwiaMd  Oe3omacHOro  oOpallleHuss € BelIeCTBaMH,
HCIOJIb3YEMBIMU B ITOBCEHEBHOM KM3HU, IPAaBUIIAMHU [TOBEACHUS B

123 HEeJsIX COepekeHNUs 3I0POBb U OKPYKAOIIEH MPUPOTHON CPEIIbI;
MOHMMaHue BpeAa (OMAaCHOCTH) BO3JCUCTBUS HAa  JKUBBIC
OpPraHM3Mbl OIpPENeIEHHBIX BEUIECTB, CIOCOOOB YMEHBIICHHS U
MIPEIOTBPALICHHS UX BPEIHOTO BO3ACUCTBUSA

13 Hanwaune MTPAKTUICCKIX HABBIKOB TUTAHUPOBAHHUS "
OCYIIIECTBIEHUS CIEAYIONUX XUMHUUECKUX IKCIIEPUMEHTOB:
W3y4YeHHEe U  OmnucaHue (PU3NYECKUX  CBOWCTB  BEIIECTB;

131 O3HAaKOMJICHHE ¢ (U3MYESCKHMH W XUMUYCCKUMH SIBIICHUSMU;
OTBITHI, WIUTIOCTPUPYIONINE TPU3HAKU TMPOTEKAHHS XUMHYECKHX
peakuuii

13.2 n3ydeHre crnocoOOB pa3aeieHus cMecen
MOJTy4eHUE KHCIIOpOJIa W H3YYCHHE €ro CBOWCTB; IOTYYCHHE

133 BOJIOPOJa M M3y4YEHHE €0 CBOMCTB; MOJyYEHHUE YIIIEKHCIIOTO Ta3a

W U3YYCHHE €r0 CBOMCTB; MOJYy4YEHUE aMMHAaKa U U3YyYECHHE €ro
CBOWCTB
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IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MacCOBOW JOJIEH
PacTBOPEHHOTO BEIIECTBA

13.7

NpUMEHEHWE  HMHJIMKATOpOB  (JlakMyca,  METWIOpaHka |

135 ¢denondranenna) s ONpeAeiIeHUs XapakTepa cpelibl B pacTBOPax

KHCJIOT U LIeJIouel

HUCCIICAOBAHHNEC W OIIMCAHUC CBOMCTB HCOPraHNMYCCKUX BCIICCTB
Ppa3IMdHbIX  KJIACCOB; HU3YUYCHUC B3aHMOﬂeﬁCTBHH KUCiaor ¢
MCTalllaMu, OKCHIaMH METaJJIOB, pPacTBOPUMBIMHA n

13.6 HCPACTBOPUMbBIMU OCHOBAaHUsIMU, COJIsIMU, TMOJIYYCHHUC

HEPAaCTBOPHUMBIX OCHOBaHI/Ifl; BBITCCHCHHEC OAHOI0 METaljia APyrumM
U3 pacTBOpa COJIH; HCCICOOBAaHUC aM(I)OTCpHBIX CBOMCTB
THAPOKCHUAOB AJIIOMHUHUA U IIUHKA

PEIICHUC OJBKCICPUMCHTAJIBHBIX 3ada4 I10 TEMaM: «OcHOBHBIC
KJIIaCCbl HCOPraHUYCCKUX COG,Z[HHCHI/IP’I)); ((3J'ICKTpOJ'II/ITI/I‘leCKa$I
JUCCOLIMAITUSA) «Baxwuenmne HeEMETalJIbl M HX COCAUHCHUA,
«Baxkneimume MeTaibl 1 UX COCIUHCHU

13.8

XMMHUYECKHE  HKCHEPUMEHTHl, WIIIOCTPUPYIOIIUE  MPU3HAKU
MPOTEKAHUS PEaKIINK HOHHOTO 0OMEHa; KaueCTBEHHbIE PEaKIiH Ha
IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAaX MOHBI: XJIOPHI-, OpOMHI-,
nonua-, cynedar-, ¢ocdar-, xapOoHaT-, CHINKAT-AaHUOHBI,
TMIPOKCU/I-UOHBI, KAaTHOHBl ~aMMOHMs, MarHusi,  KaJbIMs,
ATIOMUHUSA, *Kene3a (2+) u xxenesa (3+), meau (2+), IUHKA

VYmMmeHnue:
NPEICTaBIATh PE3YNbTaThl SKCIEpUMEHTa B (opMe BBIBOJOB,

14.1 JIOKa3aTeNIbCTB, TPAPUKOB W TAOJIUIl M BBISBIATH SMITUPUUYECKHEC

3aKOHOMEPHOCTH
YCTaHaBJIMBATh CBA3U MCKY PCaJIbHO HaGHIOIIaCMBIMI/I XUMHNYCCKHUMHU

14.2 SIBJICHUSIMU M TIPOIIECCAMM, TPOUCXOSAIUMU B MaKpO- U MUKPOMHUPE,

OOBSICHATH IPUYUHBI MHOTOOOpa3Msl BEIIECTB

HEPEYEHD 2JIEMEHTOB COAEP/KAHUS, IPOBEPSEMbBIX HA OCHOBHOM

I'OCYIJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMbli 3J1EMEHT COACPKAHUSA
1 IlepBoHaYaJIbHBIE XUMUYECKHE ITOHATHUSA

1.1 YucTeie BemecTBa u cMecu. CiocoObl pa3iesieHus: cMecei

19 ATOMBI W MOJEKYIbl. XUMHUYECKHE »dJeMeHThl. CHUMBOJBI XHUMHYECKUX
sneMeHTOB. [IpocThie U CI0KHbBIE BEILIECTBA.

13 Xumuyeckass (opmyna. BalleHTHOCTH aTOMOB XHUMHUYECKUX OSJIEMEHTOB.
CreneHb OKUCICHUS
3aKoH TOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAasE aTOMHas Macca.

1.4 OTHocuTeNnbHAas MOJIEKYyJsipHass Macca. MaccoBasg J0JIsI  XMMHYECKOIO
3JIEeMEHTa B COEIMHEHUN

15 KommuectBo BemectBa. Monb. MousipHasi macca. MosipHbIii 00BEM Ta3oB.
B3auMocCBsA3b KOIMYECTBA, MACChI U YUCIIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA

16 ®u3nuecKue U XUMMUYECKHE SIBJICHUSA. XUMUYECKAsl peakuus U €€ MPU3HAKH.

3aKOH COXpaHEHMsI MAacChl BEIIECTB. XMMHUECKUE YPAaBHEHUS
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[lepuonnueckuit 3axkoH u lleproguyeckas cucreMa XUMHUYECKHUX 3JIEMEHTOB
.. Menneneea. CTpoeHHe aTOMOB

2.1

2.2

2.3

3.1

3.2

Ilepuonnueckuii 3akoH. [lepuoguyeckass cUCTEMa XHMHUYECKUX HJIEMEHTOB
.. Menneneesa. Ilepuonsl u rpynmbl. DU3HYECKUN CMBICI IOPAIKOBOIO
HOMEpPA, HOMEPOB TMEPHUOJIA U TPYIIIIHI AJIEMEHTA

Crtpoenune aromoB. CoctaB atroMHbIX saep. M3oronsl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX 000J0YeK aTOMOB TMepBbIX 20 XUMHYECKHX 3JEMEHTOB
ITepnonnueckoii cucremsl /.M. Menneneena

3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB XMMHUYECKHUX DJIEMEHTOB TEPBBIX TPEX
MEPUOMOB, Kanus, Kaiblus (paguyca aTOMOB, AJIEKTPOOTPHUIATEIHLHOCTH,
METaJUIMYECKMX M HEMETAUTMYECKUX CBOWCTB) M HX COCJUHEHUH B
COOTBETCTBUM C IIOJIOKEHUEM »3JeMeHTOB B llepuoamyeckoit cucreme u
CTPOCHHUEM UX aTOMOB

CrpoeHue BemiecTna

Xumuueckasi cBsa3b. KoBajeHTHass (MoJsipHass W HEMOJISIpHAsi) CBS3b.
DNIeKTPOOTPULIATEILHOCTh ~ XUMHUYECKHX  JJIEMEHTOB. MoHHas  CBs3b.
Merannuueckas cBsI3b

Tunel KpUCTAUIMYECKUX peHmETOK (aTOMHas, WOHHAs, MeTauIMyecKasi),
3aBUCHUMOCTh CBOMCTB BEIIIECTBA OT THUIA KPUCTAINIMYECKON PEHIETKU U BHUIA
XUMHUYECKOM CBI3U

Baxuelimne npeacTaBUTENIM HEOPraHUYEeCKUX BewlecTB. Hemeramnsl u ux
coequHEHHI. MeTamisl ¥ uX COSTMHCHUS

4.1

4.2

4.3

Knaccudukanus u HOMEHKJIAaTypa HEOPraHMYECKUX COEIUHEHHI: OKCHIIOB
(coneobOpa3yrorue: OCHOBHBIE, KHUCJIOTHEIE, am(pOoTepHBIC) u
HecoJIeoOpa3yroIie; OCHOBaHUM (MIENIOYM WM HEPaCTBOPUMBIC OCHOBAHUSA);
KUCIOT (KUCIOPOJCOJEpKAIMe U OECKUCIOPOAHBIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIC); COJICH (CPEHUX W KUCIIBIX)

@u3nyeckue W XHUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB-HEMETAIUIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS
Ou3nyecKkue U XUMHYECKHE CBOICTBA MPOCTHIX BEIIECTB-METAUIOB: JIMTHUSA,
HATPUs, KaJIvsl, MarHUs U KaJIbIUs, aTFOMUHUS, JKeJe3a. DIeKTPOXUMHICCKUN
PSI HATIPSDKEHUN METAIIOB

4.4

4.5

4.6

Ou3nyecKknue U XMMHYECKHE CBOMCTBA BOJOPOIHBIX COCTUHEHUI HEMETAIIOB:
XJIOPOBOJIOPO/Ia, CEPOBOAOPOA, aMMHUAKa

dusnyeckue U XUMHYECCKUE CBOWMCTBA OKCHIOB Hemetawios: cepol (I1V, VI),
asora(ll, 1V, V), dochopa(lll, V), yraepona(ll, 1V), kpemuusa(1V). ITonayuenue
OKCHJIOB HEMETAJIOB

Xumndeckue cBoiictBa okcunoB: MetaiuioB |A-IIIA rpymm, muaka, menu(ll) u
xenesa(ll, 11). TTonydenne OKCHIOB METAILIIOB

4.7

4.8

XHUMHYECKUE CBOMCTBA OCHOBAHUN M aM(pOTEPHBIX THAPOKCUIOB (Ha IPUMEPE
TUAPOKCHUJIOB allIOMHHUS, Kelie3a, I[uHKa). [lomydenue ocHoBaHME U
aM(OTEepHBIX THAPOKCHUIIOB

OO0me XMMUYECKHe CBOMCTBA KHUCJIOT: XJIOPOBOAOPOJIHON, CEPOBOJIOPOIHOM,
CEpHHUCTOU, CEepHOH, a30THOU, (HochopHOU, KpeMHUEBOU, yroibHOH. Ocobbie
XMMHYECKHE CBOMCTBA KOHIEHTPUPOBAHHOM CEpPHOM M Aa30THOM KHCIIOT.
ITonyyeHnue KuciIoT
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4.9 OO0mue XuMHYECKHe CBOMCTBA cpenHuX coneil. [lomydenue coneit
410 [Tonyuenue, coOupaHue, pacrmo3HaBaHUE BOAOPOJA, KUCIOPOJa, aMMHUAKa,
YIJIEKUCIIOro Ta3a B JJabopaTopuu
411 [Toryuenne aMMuaka, cepHOM U a30THOM KHUCIIOT B IPOMBINIIEHHOCTH. O01mune
CIoCOObI MOJTYyYEHUS] METAJUIOB
4.12 ['eHeTHyeckas CBSI3b MEXKAY KJacCaMH HEOPTaHMUECKUX COCTMHEHHIA
5 XUMUYECKUE pPeaKInu
Knaccudukanus XuMHUYECKUX peaklui O pa3IMYHbIM MPU3HAKAM: 110 YUCITY U
5.1 COCTaBY Y4YAaCTBYIONIMX B PEaKIMW BEIIECTB, MO TEIIOBOMY 3¢ (deKry, Mo
M3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKIX JIEMEHTOB
59 TennoBolr 3(PdekT XUMHUECKOW peakIuu, TEPMOXUMUYECKHE YpPaBHECHHUS.
DK30- ¥ HJIOTEPMHUUECKUE peakuu. TepMOXUMUYECKHE YPaBHEHUS
OKHUCTUTENTEHOBOCCTAHOBUTENbHBIE peakini. OKUCIUTEIH U BOCCTAHOBUTEIIH.
5.3 [Ipomecchl  OKMCIEHUST W BOCCTAHOBJIICHHMS.  ODJCKTPOHHBIA  OayaHc
OKHUCJIUTEITHhHOBOCCTAHOBUTEIHLHON PEAKITUN
54 Teopust SIEKTPOMUTUYECKON qucconuanuu. KaTnoHbl, aHHOHBL. DJIEKTPOITHUTHI
' U HEe3JeKTPOIUThl. CUilbHBIE U clabble 3JeKTPOoauThl. CTeneHb IUCCOLMalun
55 Peaknun I/IOHHOFO“06MCHa. VYcnoBust npoTeKaHus pe:aKuI/Iﬁ HMOHHOTO OOMEHa,
MIOJIHBIC U COKpANIEHHBIC HOHHBIE YPAaBHEHUS PEaKIUil
6 XUMUS U OKpY>Karolas cpenia
BemectBa W Marepualibl B TOBCEIHEBHOW >KHM3HM 4YelloBeKa. be3zomacHoe
6.1 UCIIOJIb30BAaHUE BEIIECTB W XMMHUYECKUX peakuuil B j1abopaTopuu U OBITY.
[TepBast mOMOIIb TPU XUMHYECKHX 0KOTaX U OTPABICHHIIX
XUMUYEeCKOe 3arps3HEHHE OKpyXaromieil cpeiapl (KHCIOTHBIE —JOXKIH,
3arpsi3HEHUE TOYBHI, BO3JyXa W BOJOEMOB), CIIOCOOBI €ro MpeaoTBpAICHUS
6.2 [Ipenenbras momyctumasi kouueHtpaius BemectB (I1/1K). Ponmp xumum B
pPEIICHUH SKOJOTHYECKHX MpoOieM. YcuieHHue NapHUKOBOTO dddekTa,
pa3pylieHre 030HOBOT'O CJIOs
[Tpumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COEIUHEHUN B
OBITYy, MEIUIIMHE, TMPOMBIIUICHHOCTH M CEIhCKOM Xo3siicTBe. [IpuMeneHue
6.3 METaJUIOB M CIUTABOB (CTaslb, YyTYH, TIOPATIOMUHHHA, OpoH3a) B OBITY H
MPOMBIIUIEHHOCTH WX coeauHeHuil. IloHdaTHE O KOppO3WH METAJUIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOPPO3HH
6.4 [TpupoaHbie MCTOYHUKH YTIAEBOAOPOAOB (Yyrojib, MPHUPOIAHBIA Ta3, HEQTH),
MPOIYKTHI X TiepepaboTku (OCH3MH), UX PO B OBITY U MPOMBIIUICHHOCTH
[lepBoHavyanbHBIE TIOHATHS OO0 OPraHUYECKUX BEIIECTBAX KaK O COEIWHEHHSX
6.5 yriepona (MeTaH, STaH, OSTHJIEH, AaleTWIeH, O3TaHOoJ, IJHUIEPHH, YKCycHas
kucnora). [loHsTHE O OHOJIOTMYECKH BaXKHBIX BEIIECTBAX: >KUpaX, Oenkax,
YIIJIEBOJIaX — M UX POJIU B )KU3HU YeJIOBEKa
7 Pacuérsr:
7.1 1o (opmynamM XUMHUYECKUX COETUHEHHM
7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YPABHCHHSIM
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4.TEMaTquCKOCHHaHHPOBaHHe

8 KJIACC
KounuecrBo yacos
Ne HaumenoBanue
n/ pa3jiesioB u TeM Bcero Konrpoun- IMpakruye-
n NPOrpaMMel HbIe Pa0oThI CKHe padoThl

Pazpnean 1. [lepBoHayaibHble XUMUYECKUE IOHATHS

XuUMUsI —
BakHas 00J1acTh
€CTECTBO3HAHUS
1.1 i 5 2
1 TIPaKTHYECKOIH
NIEATEbHOCTH

YCJIOBCKaA

BemectBa n
1.2 XUMHUYECKHE 15 1
peaknuu

Uroro no pazzgeny 20

Pa3[(e.11 2. BaxxHeiiime NnpeacTaBuTE/IM HCOPraHUYECKUX BEUIECTB

JJIeKTPOHHBIE

(uudpossie)
o0pa3oBare/ibHbIE

pecypcsbl

https://m.edsoo.ru/YNV
JX660G

https://m.edsoo.ru/ONN
XR1VFO0

Boznyx.

91 Kucnopog. 5 1 https://m.edsoo.ru/D5B
Tlousitue 00 ORTY30
OKCHJAX
Bonopoa.

99 [Tonsitue o 3 1 https://m.edso00.ru/5D61
KHCJIOTax U JZ6PS
COJIX

23 ?[Zi;i:c;g()pm' 5 1 1 https://m.edsoo.ru/M13lI

5KJBM

OCHOBaHMSIX
OCHOBHBIE

24 KJIaCCHI 12 1 1 https://m.eds00.ru/0T5
HEOPTaHUICCKUX ASMOWT
COeIUHEHNN

HUroro mo paznemy 31

Pasnen 3. [lepuoguueckuii 3axon u Ilepuoanyeckasi cucreMa XuMuyeckux 3j1emenTon . U.

MemnpeieeBa. CTpoenne aToM0OB. XUMHYECKasi CBsI3b. OKUCINTEIbHO-BOCCTAHOBHTEIbHbBIE

peaxkiuun

Ilepuonnueckuit
3aKOH U
Ilepuonuyeckas

3.1 cucrTema 7
XUMUYECKUX
anemenToB /. U.
Menneneena.

https://m.edsoo.ru/TCBJ
BVWEZ



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/TCBJBVWFZ

Ctpoenue aroma
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XuMuueckas
39 E;:ZMTMBHO_ 8 1 https://m.eds00.ru/F6AO
ABDPF
BOCCTAHOBUTCJIbH
bIC pCaKINn
Wroro o pasaeny 15 https://m.edsoo.ru/LRY
WBJPES
PeseprHOe BpeMs 2 https://m.edsoo.ru/KQ
BD02J69
OBILEE
KOJIMYECTBO
YACOB IO 68 4 6
ITPOTPAMME
9 KJIACC
Ne HaumeHoBaHue KoaunyecTBo 4acoB
n/ Pas/iesioB u TeM Bcer | Kourpoasn IpakTnyeck Oy1exkTpoHHbBIE (HHPPOBLIE)
I NPOrpaMMsblI 0 ble paboThI ne paboThl oOpa3oBaTeJibHbIEe pecypchl

Pazgen 1. BemecTBo 1 XUMHYeCKHE pPe€aKIumn

11

IToBTOpEHUE 1
yriybaeHue
3HaHUMI
OCHOBHBIX
paszaenoB Kypca 8
KJ1acca

https://m.edso0.ru/EQETUT3
5Z

1.2

1.3

OCHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKHX
peaxkuui
DIEeKTPOIUTHYCC
Kast
JIACCOLHAITHS.
XuMHdeckue
peakuu B
pacTBopax

Hroro no pazaeny

18

Pazaen 2. HemeTanjbl M UX cOeTMHEHHUS

2.1

O6mas
XapaKTEepPUCTUKA
XUMHYECKUX
anemeHToB VIIA-
TPYIIIIBL.

https://m.edsoo.ru/AFN4LW
G7U

https://m.edsoo.ru/KODUR5
ovv

https://m.edso0.ru/ZTN1F70
ol



https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69
https://m.edsoo.ru/KQBD02J69
https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/ZTN1F7OOI

2.2

2.3

2.4

T"amorensl

Ob6mas
XapaKTepUCTUKA
XUMUYECKUX
anemeHToB VIA-
rpynmnsl. Cepa u
€€ COelMHEHNs

Ob6mas
XapaKTepUCTUKA
XMUMUYECKUX
aneMeHToB VA-
rpynmsl. A30T,
thocdop 1 ux
COCAMHEHHUS
Ob6mas
XapaKTepUCTUKA
XUMUYECKUX
anemenToB IVA-
rpynnsl. Yrieposq
U KPEMHUH U UX
COCAMHEHUS
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https://m.edsoo.ru/P3DHME
B09

https://m.edsoo.ru/\VOXD0OU
x2S

https://m.edsoo.ru/JPJ200VJ
X

Hroro no pasneny

Pa3nea 3. MeTajiibl 1 HX COeIUHEHUS

OO01e cBoiicTBa

25

https://m.edsoo0.ru/GHV2L6

31 METAJIJIOB 4 NJ8
B .
WRHCHIIHE https://m.edsoo.ru/EFKQW9
3.2 METaJUIbl U UX 16
HZI
COCUHEHHUS
HUroro mo pa3gemy 20

Pa3znen 4. Xumus U okpyzkaiomasi cpeaa

4.1

BemectBa n
MaTepuaibl B
JKU3HHU 4eI0BEKA

Hroro no pazaeny

PesepBHoe Bpems

OBIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68

https://m.edsoo.ru/TEFNBWE
F7Y

https://m.edsoo.ru/FY5RY75
R9



https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9
https://m.edsoo.ru/FY5RY75R9
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