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HOSACHUTEJIBHAS 3AIIUCKA

[TporpaMMa o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs COCTaBIIEHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOM MpOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B ®I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIUHM NPENoaaBaHus Y4eOHOTO MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoir @enepamnmm.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COJEpPKAHUE, IPEyCMATPUBAET PacIpEesIEHUE €ro Mo Kjiaccam U
CTPYKTYPUPOBAHUE M0 pa3jieJaM U TeMaM IPOrpaMMBbl [0 XUMUH, ONIPEAEIIAEeT KOJINYECTBEHHbBIE
M Ka4yeCTBEHHBIE XapaKTEPUCTUKH COACP>KAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
W3YYEHUS XUMHUU C Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, IOTUKU y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeAesseT BOSMOXHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00IIIeT0 00pa3oBaHus, a TaKKe TPEOOBaHUM K pe3ybTaTaM 00y4YeHUsT XUMHUHU
HAa YypOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-NO3HABATEIbHON
JeSITeTbHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yU4EOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (pOopMHpOBaHUS MUPOBO33pEHUsT 00y4dalolIerocs, ero
MIPEACTABJICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUpYEMbIe XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TIO0ANBbHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILEBOI 1 SKOJIOTHYECKON 6€30MacHOCTH, TPOOIeM 3IpaBOOXPaHEHUSI.

N3ydenune xumun:

CIIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH s camMopa3BUTHUA U (OPMUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 0011l 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0y4aronmxcs,
HaBBIKOB HMX  CAMOCTOSITETbHOM  y4yeOHOM  JEATENhHOCTH, OJKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIsA/Ia HAa €TMHCTBO MPUPOJIBI M YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH O0YyYarOIINXCs;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
oOydJaronuxcs.

JlanHble HampaBlieHUss B OOYUYEHHWH XUMHUHU 00ECIeUMBAIOTCS CHEIU(PUKON colepsKaHus
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBISETCS TEeNarorMYecKd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAYKW XUMHUHU Ha ONPEJICIEHHOM dTarie € pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIETO 0Opa30oBaHUS OPUEHTHPOBAH HA OCBOCHHUE
00y4JarOIIMMHUCS CUCTEMBI TIEpPBOHAYATBHBIX MOHSATHI XUMHUHU, OCHOB HEOPTaHMYECKON XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:kaHHsl MPOTPaMMbI MO0 XUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa kK €€ m3ydenuro. CoaepkaHuE CKJIQJbIBACTCA W3 CHUCTEMBI MOHATHH O XUMUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XUMHUYecKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IPEJCTABICHUN 00 AIIEKTPOIUTUIECCKON AUCCOIMAIINH BEIIECTB B pACTBOPAX.



TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOIO YPOBHS K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IPAaKTUYECKOI0 IPUMEHEHUS U MOJIyYCHHsI H3Y4aeMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOH COCTABIIAIOLIEH HaydyHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOH NpHpOJBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM 103HaHus B Hayke. M3yuenne xumun
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjiace.

[Tpy n3yyeHnn XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON NEATEILHOCTH YEJIOBEKA U KAaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHMH MHMPOBO33PEHUECKOr0 XapaKTepa, s3blka HayKH, B
IPUOOILIEHNHU K HAyYHbIM METO/1aM MTO3HAHUS IPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
(GOopMHpPOBaHMM W pPa3BUTUU [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEIBHON U yu4eOHO-HCCIIeJOBATENBCKOM IeATEIbHOCTH, OCBOCHUH TPABUII O€3011acHOTO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIUICKTYAIILHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY IPHUHATUIO DPELIEHUH, CIIOCOOHOM amanTupoBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYEHHUS Ha CHUCTEMaTHYeCKOe MpHOOIIeHHEe Oo0yJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAyYHbIM  METOJaM  IO3HaHUS,
(GOopMHPYIOLMM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEHN K XUMUH;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHMS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIETEHIIHH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JESTEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, NPUMEHATh MX MpH peleHuH npolieM B
ITOBCEJTHEBHOM KU3HH U TPYJIOBOH JESITEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMAaHUsI IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS M OKPYXAroLleW MpUPOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU JaJbHEHUIIero 00yueHHs.

OO61iee yuCiIO YacoB, OTBEAEHHBIX IJI1 M3YyYEHHUS] XMMHUU HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/IbHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJIOBEKa. XHMMHS B CUCTEME HayK. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe coctossHue BemiecTB. [lonstue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHUX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COEIMHEHUH.

KommuectBo BemecrBa. Monbs. MonsipHasg macca. B3anmMoCBA3b KOJIMYECTBA, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

O®usnyeckue M XUMHUYECKHUE SIBJICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIEeCTB. XuMuueckue ypaBHeHHUs. Kinaccudukaius XuMUYecKUX peakuui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM OOOpPYIOBAHUEM, M3YyYEHUE U OMHCAHHE (U3MUYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMUYECKUX (TOPEHHUE CBEYH,
MPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJCICTBIE Mela C KMCIOTOMN) SBJIEHUH, HaOI0AeHNE
U ONKCaHHWE TPU3HAKOB TPOTEKAHUS XHMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICHCTBHE CEPHON KMCIIOTHI C XJIOpHUIOM Oapusi, pasioxenue ruapokcuaa meau (II) mpu
HarpeBaHuu, B3auMojeicTBue sxenesa c pactBopoM coiau menu (II), m3yuenuwe cmoco6oB
paszeneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBapeHHONW COJM, HaONIOJEHWEe U OINHCaHHE
pe3y/IbTaTOB TPOBENEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJieIe MoKy (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2jIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MOMy4deHHs KHUCIOpoJa B J1abopaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/Ia.

TemoBoil 3(dexT XuMHUYECKONW peakIuH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
OHAOTEPMUYECKUE peakuuM. TomnuBO: yroib M MeTaH. 3arpsA3HEHHME BO31yXa, YCHIECHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTtBo. Haxokaenue Bomopoaa B INPUPOIE,
buznyeckrue 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comnu.

MounsipHbiii 00BEM Ta30B. PacuéThl Mo XUMUYECKUM ypaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTtBope. XUMHUYECKHE CBOWCTBA BOJbI. OcHOBaHUA. Poib pacTBOpOB B MPHUPOJEC U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MPUPOIHBIX BOJ.

Knaccugukamus Heopranmueckux coenuHeHuil. Oxcunpl. Knaccupukanuss oKcHIOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenkmaTypa
OKCHUJ0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lonmydeHne okcuaos.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinot. @usndeckue 1 XUMUYECKUE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXIY KJIaCCAMU HEOPTAHUYECKUX COCTMHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJEHCTBUS BEILLIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MpEKpalleHus ropeHus (moxkapa), 03HaKOMIIEHUE C
o0pa3laMu OKCHJIOB M ONHCAaHWUE HX CBOWCTB, IOJIydeHHE, COOMpaHHWe, paclio3HaBaHHE U
U3YyYeHHUE CBOWMCTB BojaOpoaa (ropeHue), B3auMmojencTBue Bojopoaa c¢ okcugom meau (II)
(BO3MOXHO HCTIOJIB30BaHUE BUCOMATEPUATIOB), HAOMIOACHHE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHUAIIOB), MCCIIEOBAaHUE OOpPA3I[0B HEOPraHMYECKUX BEILIECTB Pa3IMUYHBIX KJIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C METaJlJIaMu,
peakuuii HeWTpalau3aluud, I[OJIy4YeHHUE HEpPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3314 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CTpoenne aToMOB. XMMH4YeCKas CBfA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumu

[lepBrle TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dleMeHToB. [loHsTHE O Trpymmax
CXOJHBIX 2JIEMEHTOB (II€JIOYHBIE U IIETIOYHO3EMENIbHBIE METAJUIbI, TaJOT€Hbl, UHEPTHBIE ra3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yroT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX szpep. HM3oromsl. Onextponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MenneneeBa. XapakTepHCTHKa XHMHUYECKOrO DJIEMEHTAa IO €ro IMOJOKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIINYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3unauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHs HayKU U npakTuku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monsipHas u HeMnoJIsipHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpomecchbr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumMenm:

U3YyYEeHHE OO0pa3loB BEIIECTB METANIOB M HEMETaJUIOB, B3aMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpPamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUTHOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEaKIUii (TOpEHUE, PEAKIIUU PA3I0KECHUS, COCTUHEHHUS ).

Meostcnpeomemnuwie ceasu



Peanmu3zanus MeXMIpeIMETHBIX CBsI3€H MPU U3YYCHUU XMMHH B 8 KJacce OCYIIECTBIISCTCS
4yepe3 HCIOJb30BAaHME KaK OOIIMX E€CTeCTBEHHO-HAYYHBIX IIOHATUH, TaK W IOHATHH,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICTBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IIOHSTHS: HAYYHbIH (akT, THUmoTes3a, TEOpHs, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJICIIUPOBAHKE, U3MEPEHHUE, MOJICITb, SIBIICHUE.

Oduznka: Marepusi, aToM, OJJIGKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHI, HW30TOIIbI,
pPalMOaKTUBHOCTh, MOJICKYJa, O3JCKTPUYECKUN 3apsji, BEIIeCTBO, Tejo, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SAUHUIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

[eorpadusa: armochepa, ruapochepa, MUHEpalbl, TOPHBIE TOPOJIBI, TOJC3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJHEIC PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKIusi

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMU4YecKux diemeHtoB J[. .
MenpneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUsl U UX COEAMHEHUH B COOTBETCTBHM C
MOJIO’KEeHHEM 31ieMeHTOB B [leproauyeckoii cucteMe U CTpOSHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUNBI KPUCTAIIIMYECKUX PELIETOK,
3aBHCHUMOCTh CBOICTB BEIIECTBA OT THUIA KPUCTAIMYECKOW PEMIETKH M BUJA XMMHYECKOM
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBa
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYEeCKUX COETUHEHHM, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKUX peakuil 0 pa3IUYHbIM IpU3HaKaM (0 YUCIy U COCTaBy
YYacCTBYIOUIMX B peakIUH BEUIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacCTHIO KaTauu3aropa). DK30- U
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsiTue o ckopocTh xumuyeckoil peakuuu. IloHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHe O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonstue o
karanu3e. IloHsatne o XumuueckoM paBHOBecHU. DaKTOpPbI, BIMSIONIME HAa CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHHE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopust 2NEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHl. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanuu. CuiabHbIE U CllaOble AIEKTPOTHUTHI.

Peakun woHHOTO OOMEHA. YCIOBHS MPOTEKAHUS PEAKIM MOHHOTO OOMEHa, MOJHBIC U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEH B CBETE
NpeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIUu Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaJUIOB W HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaATpHs),
UCCJIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUu OT BO3ACHCTBHS PA3IUUHBIX
(bakTOpoB, UCCIIEOBAaHKUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLecca AUCCOIUAIIIN
KHUCJIOT, IIENOYe M cojedl (BO3MOJKHO HCIIOJI30BAHME BUJEO MAaTEpUANIOB), IPOBEIECHUE
OTIBITOB, WLTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKAHUs PEaKIMi MOHHOTO oOMeHa (oOpa3oBaHUE



ocajika, BBIACICHHE Tra3a, oOpa3oBaHME BOJABI), OINBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUil (ropeHue, peakluu pa3jioXkKeHUs, COEAMHEHUs),
pacrio3HaBaHWE HEOPTraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUUil Ha HOHBI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTUHEHUS

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOI€HOB.
XuUMHUECKHE CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJECTBHE € MeTaulaMH, HeMeTallJIlaMH,
menoyamu).  XmopoBopopoxa. ConsiHas — KHCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyueHHE,
npuMeHeHue. JleficTBre XJiopa M XJI0pOBOOPOJa Ha OPraHu3M 4esioBeka. Baxuelme xyiopuabl
U MX HaXO0XJICHUE B IIPUPO/IE.

OOmas xapakrepuctuka 3jaeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTtpoeHne M (pU3MUYECKHE CBOWCTBA MPOCTHIX BEHIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMU KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (GU3MYEeCKue M XHUMHUYECKHe CBOMCTBa. OKCHIBI CEphbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3NYECKHEe M XUMHUYECKHE CBOICTBa
(oOme Kak TMpPENCTaBHTENS Kiacca KUCIOT W crenudpuueckue). XUMHUYECKHE pPEeaKIuy,
Jekallie B OCHOBE HPOMBIIICHHOTO croco0a MosiydyeHus: cepHoil KucioTbl. Ilpumenenue
cepHOii KucIOoThl. COJM CePHOM KHCIIOTHI, KAUeCTBEHHAS peakuus Ha cynbdar-noH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLIEeH cpeabl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC NOXKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
HPEeOTBPALICHHUS.

OO6mass xapakrepucTuka 31eMEeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTENEHH OKHCICHHs. A30T, pacHpoCTpaHeHHWe B MpUpoje, (HU3UUEcCKue Hu
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XHMUIECKHe
CBOWCTBA, MoylyueHue u npuMmenenue. Coinu aMMOHUS, UX (PU3NYEecKHe U XMMUYECKHEe CBOMCTBRa,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ TMONydYeHHe,
¢usnueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIbHBIX
ynoOpeHnil. XUMHUYecKoe 3arpsi3HeHHe OKPYKaIoLIed Cpebl COeAMHEHUSIMH a30Ta (KUCIIOTHbIE
JOKIM, 3arps3HEHHE BO3/yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
docopa, puznyeckue u xummuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢u3nveckue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmomp3oBanue ¢ochaToB B KadyecTBe
MHUHEpaJIbHBIX Y100pEHUH.

O6mass xapaktepuctuka 3yeMeHToB [VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIe CTENIEHH OKUCIEHHsS. YTIEpOoJ, alUIOTPOMHbIE MOIU(BHUKAIIMH, PACTIPOCTPAHEHUE B
npupoje, Gu3ndecKue U XMMUIeCKrue cBoicTBa. AncopOumsi. KpyroBopot yriepoaa B mpupoje.
Oxcunpl yraepona, ux (GU3NUYecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBHE Ha KUBBIE OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTUYECKHE TPOOJIeMbl, CBSI3aHHbIE ¢ okcuaoM yriepona (I1V),
TUIOTe3a II100aJbHOr0 MOTEIUICHUsT KJIMMaTa, NapHUKOBBIA 3(PQeKT. YroibHas KUCIOTa U €€
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE W TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHBL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAWIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COENMHEHMSIX Yriepoja
(MeTaH, 9TaH, ATWJEH, AalETWUJIEH, ATAHOJ, IJIMIEPHH, YKCycHas Kwuciora). IIpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX MepepabOTKU
(6eH3uH), UX POJb B OBITY M MIPOMBIIUICHHOCTH. [IOHITHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBAX:
XKHUpax, OelKax, yrieBoJaXx — M HMX pOJM B KU3HHM YelOoBeKka. MarepuaabHOe €IMHCTBO
OpPraHUYECKUX U HEOPraHMUYECKUX COCAMHEHU.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IOJyuYeHHE M NpPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpencrtaBieHuss o6 okcuae kpemaus (IV) u



KpEeMHUEBOU kucioTe. CUITUKATHI, UX UCIIOJIb30BAHKE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHelinme
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoOrembl
0€30MacHOTO UCIOJIb30BAHUS CTPOUTEIIBHBIX MAaTEPUAIOB B TOBCETHEBHOU KU3HHU.

Xumuueckuii IKCnepumenm:

M3yYeHHE 00pa3lloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJISTHOW KHUCJIOTHI, MPOBEICHUE
KAueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (QU3NUECKUe M XUMUYECKHE CBONCTBA TAJIOTCHOB W MX COCIUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEpUaAOB), O3HAKOMJIEHHWE C 0OpasliaMu XJIOpUAOB (TajJoreHUI0B),
O3HAKOMJICHHE C oOpasnamMu cepbl W €€ COCIUHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpHaNoB), HaOMOJeHHe Tmporecca OOyrauBaHUSL — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHOMN CepHOM
KHUCTIOTHI, TIPOBEJICHUE KAueCTBEHHOM peakluu Ha cynb(ar-uoH W HaONIoJIeHHE MpHU3HaKa eé
MPOTEKAHUs, O3HAKOMJICHHE ¢ (DM3MYEeCKMMH CBOWCTBaMHU a3oTa, docdopa m MX COCITUHEHUH
(BO3MOYKHO HCIIOJIb30BaHHE BHIEOMATEPUAIIOB), 00pa3iaMu a30THHIX U (PochOpHBIX yrnoOpeHui,
MOJIydeHHe, coOupaHue, paclo3HaBaHWE W HW3yYEeHHWE CBOWCTB aMMHakKa, IMPOBEIACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uoOH U HU3YyYeHHE NPHU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
HCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aJCOpPOIMM PacTBOPEHHBIX BEIIESCTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MojydeHue, CoOOMpaHue, paclo3HaBaHue
U W3y4YeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJEHHWE KAaueCTBEHHBIX peaklMii Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HX IPOTEKAHUs, O3HAKOMJICHHUE C MNPOAYKIUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajad 1no teme «BaxHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTanjibl M UX COCAUHEHUS

OO0mass xapakTepUCTHKAa XHUMHUYECKHUX DJIIEMEHTOB — METaJlIOB HAa OCHOBAaHUU WX
nonoxxkenus B [lepuonnueckoit cucreme xumudeckux 3emeHToB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckass CBSI3b M METANIMYECKas KpHUCTAJIMYECKas
peméTka. DIEeKTPOXUMUYECKUN psAll HaNpsHKeHUW MeTauioB. DuU3MYecKne W XUMUUYECKHE
cBoiicTBa MeTaiyioB. OOmue cnocoObl MoxydeHusi MeTaioB. [loHATHE O KOPPO3UH METaIOoB,
OCHOBHBI€ CITOCOOBI 3aIUTHI UX OT Koppo3uu. CIiaBsl (CTallb, YYT'yH, IIOpaTIOMUHNN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTawibl: TONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. Mengaeneesa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B Ipupoac. PU3HYECKHE U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCHIIBI HATpHs U Kanus. [Ipumenenue
LIEJTOYHBIX METAJUIOB U UX COCMHEHUM.

[[lenoyHo3emMenbHBIE METAUIBI MarHUuil W Kaublui: monokeHne B Ilepuoamueckoit
cucremMe XxuMuueckux aviemeHToB [[. M. MeHneneeBa, CTpO€HHME UX aTOMOB, HaxOXICHUE B
npupozae. OU3NYeCcKue U XMMHUYECKHE CBOMCTBA MarHusl U KaJlblusd. BaxkHenme coeanHEeHUs
KanmbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEHHUSI.

AmoMuHuit: nonoxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHto [ U.
MengeneeBa, CTpOEHUE aTOMa, HAXOXAEHUE B NpupoAc. PU3NYECKHE U XUMUYECKUE CBOKCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenune B Ilepumonnueckoir cucreme Xxumuueckux »siemeHtoB J[. .
MenneneeBa, CTpOEHUE aTOMa, HaxOXAeHUE B mpupoae. Ou3nueckue 1 XuMUYECKHUE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl u conu xenesa (II) u xeneza (IIl), ux cocras, cBoiicTBa U
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3llaMi METa/lIOB M CIIaBOB, UX (U3UYECKUMHU CBOMCTBAMH,
U3y4EHUE PE3yIbTaTOB KOPPO3UM METAUIOB (BO3MOXXHO MCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOH (BO3MOYKHO UCIOJIb30BaHUE



BUJICOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, Mpollecca TOPEHHUs xKejle3a B
KUCIoposie  (BO3MOXKHO — KCIIOJNBb30BaHHE  BUIEOMATEpUAIOB), IMPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, Kajablus, allOMUHUS, UHKA, xene3a (II) u xenesza
(III), menu (II), HaGmroIeHWE W OMKMCAHKWE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THAPOKCHJIA LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BaxHeWIne METallyIbl U UX COCIMHEHUS.

XuMHs 4 OKpYsKAaIas cpeaa

BemectBa u maTepuainsl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCHOJIb30BAHUE
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. IlepBas momomis Mpu XUMHUYECKUX OXOrax u
OTpPaBJICHUSIX.

XUMHYECKOe 3arps3HEHHE OKpYyKarolen cpepl (MpeaenbHas JOMyCTUMasi KOHIEHTpalus
Beulects, gainee — [1/IK). Ponp Xxumuu B penieHuu 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTepuasoB (CTEKIIO, CIUIABbl METAJIIIOB, MOJUMEPHBIC MATEPUAJIBI).

Mescnpeomemmnuie ceazu

Peanuzanus MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK | MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMH JIJIS1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (hakT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCICPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MAPHUKOBBIN dPPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusnka: Marepus, aroMm, DOJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIWJ, HW30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKUN 3apsj, TMPOBOAHUKH, MOJYIPOBOJHUKH,
TUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHUE BEIIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKas pemETKa, CIUIaBbl, (U3MYecKHe BeIHMYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHILE.

buonorust: dotocunTes, apixaHue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YAOOPEHHUS,
MHKPOIJIEMEHTHI, MAKPO3JIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpanbl, TOpPHbIE TMMOPOJIBI, IOJE3HBIC
HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE pPE3yJabTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO 00IIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0/1e¢ 00Y4YeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W  JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBUJIAaMU M HOpPMaMHU TOBEIEHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMATM3AINN 00yIarOIIUXCS.

JIndHOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJACTBOBATHCS
CUCTEMON TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M pACHIMPEHHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJII€ B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUA:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MHGpOpMAIUEil O MepeoBbIX JOCTUKEHUSX U OTKPBITHSIX
MHUPOBOH M OTCYECTBCHHOW XWMHUH, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTPOMCTBE
Mupa 1 o0IIecTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHIIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, KOMMYHHKATHBHOU KOMIICTCHTHOCTH B OOIIIECTBEHHO  TIOJIC3HOM,
yueOHOMCCIIeI0OBATEIbCKOM, TBOPYECKOM H JIPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHLHOCTHU MPHU BHITIOJIHEHUH Y4EOHBIX, TO3HABATEIBHBIX 33/1a4,
BBIMIOJTHEHUH XHUMHYECKUX OJKCIEPUMEHTOB, CO3JaHMM Y4YEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOITIOHMMAHHUIO W B3aUMOIIOMOIIM B TIPOIIECCE 3TOH Y4eOHOH NesaTeIbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TOBEJIEHHUE M TOCTYNKH CBOUX TOBapHIlEHd C TO3WIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJICTBUI MTOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYCCKUE  TPEJCTABJICHUS O  BEHMIECTBE M  XHMHUYSCKOM  PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH M COCTaBISIONIME OCHOBY JUIS
MOHMMAHUS  CYNIHOCTH  HAYYHOW KapTHHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOIBI, B3aMMOCBSA3SIX YEIOBEKa ¢ MPUPOTHON Cpeoi, 0 posu
XUMHH B IIO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHBBI, HAIPABIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XUMHH,
HEOoOXOUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX IPOIECCOB W SIBJICHWH, ITO3HABATEIIBHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYIbTYpPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITENILHON PabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEPATypOH, MOCTYIMHBIMH TEXHUYCCKHMMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pazoBaHUI0, TIPOSKTHOW M MCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABIICHHOCTH W YPOBHS OOYUYCHHS B TaTbHEHIIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3J0pOBbIM 00pa3 >KW3HHU, OCO3HAHHE TMOCIEACTBHI W HENPUSTHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AJIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBui 0€30MacHOCTH NpU OOpallleHMH ¢ XMMHUYECKHMMM BEUIeCTBaMH B OBITY W peajbHOM
KHU3HU;

5) TPy10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTHUYECKOMY M3yUEHUIO MPOQeccHil U TpyAa pa3InyHOro poja, yBaKeHHE K
TPyAy H pe3yibTaTaM TPYIOBOM MAEATEIHLHOCTH, B TOM 4YHCIIE Ha OCHOBE NPUMEHEHUS
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIMBUAYAIbHOW TPaeKTOPUU



MPOJOHKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCHoHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHUYECKHU TIeJIeCO00pa3HOe OTHONICHHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUil O€30MacHOTO MOBEACHUS IPU paboTe ¢ BEleCTBAMU,
a TaK)Ke B CUTYyalHsIX, YTPOKAOIIKX 3JJ0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUU XUMHH, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa 3KOJOTHYECKUX MPOOJIeM M MyTel MX pelieHus
MOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUS PYKOBOACTBOBATHCA UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pe3yJIbTaTOB BBIICISAIOT 3HAYMMbIE A (HOPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HAa OCHOBE 3HAHUH M3 ATHX MPEIMETOB ()OPMUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI TPU OCBOCHHHM 3HAHUIA:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBIWBATh B3aUMOCBS3b C JIPYTUMU MOHATUSIMU), UCTIOIB30BaTh TMOHITHS JJISI O0OBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHU(PHUKAIUU
XAMHYECKHUX BEIIECTB U XUMHUYECKUX PEAKIMM, YCTAHABIMBATh NPUYMHHO-CIEACTBEHHBIE CBSI3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE pacCyXIeHUs (MHIYKTHUBHBIC, e TyKTUBHBIC,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HUCIIOJIb3yeMble B XUMHHU, MPeoOpa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMUYeckass (opmylia W ypaBHEHHE XHMHYECKOW peakiuu — TpU PEIIeHHH YydeOHO-
[I03HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IMPEIACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBCHHBIC MPU3HAKA H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YyHaEMbIX MTPOIECCAX U SBJICHUSX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIECHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AMH W TPOBEACHHUIO YUYCHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJALI MO pE3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIO0B
1 HOpM IIPECTABICHHUS, TTOTyIaeMYIO U3 Pa3HBIX HICTOYHUKOB (HAyYHO-TIOMYJSPHAS IUTEpATypa



XUMHUYECKOTO COZEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

YMEHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIIPOCHI MPH MOUCKE U 0TOOpe MHPOpPMAIUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX JJISl BBIIIOJHEHUs yUEOHBIX M MO3HABATEIbHbBIX 3aJa4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMALIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIAZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIB30BaHMsI PA3IUUHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMYy TpencTaBICHUS
UHPOPMALIMKM U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCHOIb30BaTh M aHAIU3UPOBaTh B Ipolecce y4yeOHOM M MCCiIe0BaTeNbCKON
NEeSITeIbHOCTH NH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLle MPUPOJHOM Cpe/ibl.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe JelcTBUA:

yMEHUs 3aJaBaTh BOIpPOCHl (B Xoie nauanora M (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJYyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOMN JIESTEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; JeJlaTh IPE3EHTALUI0 PpPe3yJbTaTOB BBINOJHEHUS XHMHUYECKOIO
JKCIIepUMeHTa (Ja00paTOPHOTO OMbBITA, JTA0OPATOPHOW PAaOOTHI MO KCCIECIOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX HpoOjeM Ha OCHOBE yuéra
OoOLIMX HMHTEPECOB M COIJIaCOBaHMS MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHI, ONpeeNieHNe KPUTEPUEB 10 OI[EHKe KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIbHO OMPEACTATh LEIH JEATeIbHOCTH, MJIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTUPOBATh CBOIO JEATEIHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTUPOBATh MHPEJIOKEHHBIN alropuT™M ACUCTBUM Npu
BBIITOJIHEHUH 33/1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IpeJIaraeéMble B YCJIOBHUHU 3aaHUH.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX pe3yJbTAaTOB 1O OCBOSHHIO O0S3aTENBFHOTO COJCpKAHUS,
YCTQHOBJICHHOTO JaHHOM (exepanpbHOW pabouell MporpamMmoi, BBIJIENAIOT: OCBOCHHBIE
oOydJaroluMucs Hay4yHble 3HAHHUS, YMEHHMS U CHOCOObI JeHCTBUM, crenuduueckue s
OpeIMETHOM 00sacTH «XUMUS», BUIBl JEITEILHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K konuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ylbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OO YUAIOIINXCS YMEHH:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyjIa, XUMUUYECKUH

BJIEMEHT, MPOCTOE BEIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAs U
HEOJJHOPO/IHAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHas W MOJIEKYyJspHas Mmacca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JOJii XHMHUYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULIATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peakiysl, Kiaccudukanus
pEaKMiA: peaky COSANHEHHs], PEaKIMK Pa3I0kKEeHHs, pEeaKIMK 3aMELEHUs, pEaKIUU
o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEAKIINH, TEINIOBOM A (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTalb, paguyc aromMa, XMMHUYECKas CBS3b,



NOJIIpHasl M HEIOJIApHasl KOBAJIEHTHAsl CBSI3b, MOHHAS CBS3b, MOH, KaTHOH, aHHOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHYECKMX HOHSITUM W NIPUMEHATH 3TH
HOHATHS NPH ONMCAHUM BELIECTB U UX MPEBPALLCHUN;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYyT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

e ONpeneNisITh BaJEHTHOCTb ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTENEHb
OKHCIICHHUSI DJIEMEHTOB B OMHApHBIX COEAMHEHUSX, NPUHAJIEKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
NOHMMAHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nojoxeHus B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHAa ABOIaJipo;

e ONUCHIBATh M XapakTepuszoBaTb TabmuuHyro (opmy Ilepuonnyeckoil cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IOHATUS «IJlaBHas noarpynmna (A-rpynma)» u
«mobounass moarpynna (b-rpymma)», Mamble W OoNbIIME TEPHOABI, COOTHOCHTH
0003HaueHusl, KOTopble UMeroTcss B Tabauue «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpenesieHne ux Mo 3JIEKTPOHHBIM CIIOSIM);

e Kjaccu(UUUpPOBaTh XMMHUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (MO0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
sdexry);

e XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB,  IIOATBEp)KJas  ONHUCAaHWUE IPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAa4E€CTBEHHOIO COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;

®  BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAaccChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIeMEeHTa 10 (hopMyJie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

® [IPUMEHATh OCHOBHBIE OINEPALIMHM MBICIUTENBHON AESITEIBHOCTH — aHAlIW3 U CUHTES,
cpaBHeHHE, 0000IIeHHe, CUCTEeMAaTH3aIMI0, KIAaCCU(UKALMIO, BBISBICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — ISl M3Y4YEHHUs CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHWE,  HM3MEpeHHe,
MOJIEJTMPOBAHUE, SKCTIEPUMEHT (PEATTbHBIN U MBICICHHBIN);

e (Cle/0BaTh IMpaBMJaM TOJb30BAHUS XHMHUYECKOH TMOCYyIOoM M J1abOpaTOpHBIM
00OpyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMHU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHHIO
U cOoOMpaHUIO ra3000pa3HBIX BEHIECTB (BOAOPOJA M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO BELIECTBA, MNIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUEN U
KHCJIOT C TIOMOIILI0 HHIMKATOPOB (JIakmMyc, (heHoadTaaenH, METHIOPAHXK U IPyTHUE).

K xonuy oOyueHust B 9 kJjacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX INOHATHUN: XUMHUYECKUH SJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0KHOE BELIECTBO, BAJIEHTHOCTb,
JIEKTPOOTPHULIATEIBHOCTb, CTENEHb OKHUCIICHHs, XUMHMUYECKass peakLus, XUMHUYecKas
CBSI3b, TEIUIOBOU 3((EKT peakinu, MOJIb, MOJISIPHBIM 00BbEM, PacTBOP, AIIEKTPOJIUTHI,



HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrOo OOMEHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBecHE, OOpaTHMble U HEOOpaTUMbIE pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJNIMYECKas), KpPUCTAJUIMUECKas pELETKA, KOpPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, MpeIeibHO TOIMyCTHMAas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX IMOHSATUH M MPUMEHSTH 3TU
MOHATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPALCHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BellecTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKHX JJIEMEHTOB B
COECIMHEHUSAX PpA3JIMYHOIO COCTaBa, IMPUHAIJICKHOCTh BEIIECTB K OINpEeAEIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BHA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps)l HOHA IO XUMHYECKOH
dbopmyre, xapakTep Cpelsl B BOJHBIX PACTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBI XMMHYECKHX OJJIEMEHTOB: pa3liM4aTh TOHATHS «TJaBHas mnoxarpymma (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCHTH 0003HAUeHHs, KOTOpHIE HUMEIOTCSI B IEPHOAMYECKON Tabnuie, C
YUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHMS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsa a1apa, o0IIee YMCIo 3JIEKTPOHOB U pacHpeIeIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTM B M3MEHEHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJieax MasbIX MEPUOJIOB U TJIABHBIX MOArPYNN C YYETOM CTPOEHHS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XMMUUYECKUE AIIEMEHThI, HEOPraHUYECKHE BEIECTBA, XMMUUECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
3 dexTy, 10 U3MEHEHUIO CTENEHEeH OKUCIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHUPUUYECKHE XUMUYECKHE CBONCTBA
MPOCTHIX M CIIOKHBIX BEIECTB, MOATBEPKIasi ONMMCAHUE TIPUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIMX XUMUYECKUX PEaKIHii;

COCTaBJIITh YPABHEHHUS HJICKTPOJIUTHYECKON TUCCOLUAIIMU KHUCIIOT, IIEJI0YEd U COJIEH,
MOJIHBIE U COKpalIEHHBIE YPaBHEHUS peaklMii HOHHOrOo OOMEeHa, YpaBHEHUS PEeaKIluii,
MOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IMYHbIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUH MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT MX CTPOEHMS, BO3MOXKHOCTHU
NPOTEKaHUS XUMUYECKUX MPEBPAIIECHUH B Pa3INYHbBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKOH peaKIni;

coOnrofaTh MpaBuia MOJB30BAHUS XHMMHUYECKOM TMOCyqo M J1abopaTopHBIM
o0opy/noBaHuEM, a TakKe MpaBuia OOpalleHusi C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYCHHIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKA U YTIICKUCIIOTO Ta3a);

IPOBOJIUTH PEAKLUH, TOATBEP)KIAIOIINE KAaYEeCTBEHHBI COCTAaB Pa3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM TyTEM XJIOpUA-, OpoMuia-, Moaun-, kKapOoHar-, ¢ocdar-,



CWJIHMKAT-, Cynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHHS M HOHBI H3YYECHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
MPUMEHATh OCHOBHBIE OINEPALUHM MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIlMl0, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XHUMHUYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHbIE METOJAbl TO3HAHHWS — HAOMIJICHHWE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne HaumeHoBaHue pa3jieioB u KI:SJ:;:;::::“OB IpakTyeckue duekTpoHHbIe (LU(POBbHIE)
n/n TeM NPOrpaMMbl Bceero paGoTLI paGoTh! o0pa3oBaTejibHbIE PeCypPChI
Pasnea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
XuMus — BakHas 00J1acThb
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
NPAKTHYECKOHN JIESITeIbHOCTH https://m.edso0.ru/7f41837c
yeJIOBEeKa
12 BemntecTBa 1 xumMmdeckue 15 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837¢c
Htoro no pazneny 20
Pa3znen 2. BaxxHeiinue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
21 Bosnyx. Kucnopoa. [lonsarue 6 bu6nmoreka [JOK
00 oKkcHmax https://m.edsoo.ru/7f41837¢c
29 Bonopon. [onsitue o 8 1 bu6mmoreka [IOK
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nmoreka [JOK
OCHOBAHUSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCTUHECHUI https://m.edso0.ru/7f41837c
Hroro o pasneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummnueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.
Xumnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN

Ilepronnueckuii 3aKOH U
Ilepnonnueckas cucrema

bu6mmorexa [IOK

3.1 XUMUYECKHX dnemeHToB /1. U. ! https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue aToma
XHUMHYeCKas CBS3b.

3.2 OKHUCIUTEILHO- 8 2 Eubmorexa LIOK

BOCCTAaHOBUTCIIbHBIC PCAKIINN

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



https://m.edsoo.ru/7f41837c
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Hrtoro 1o pasjaen 15 bubmuorexa [JOK
AR https://m.edsoo0.ru/7f41837c

PesepBHOE Bpems 3 bubnmoreka [JOK
p P https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 68 5 5
[TPOTPAMME
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9 KJIACC

KosnuecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontpoabneie  Ipaxtuyeckue o0pa3oBaTejibHbIE
padoTshI padoTsbI pecypeI
Pasznea 1. BemecTBo 1 XUuMH4YeCcKHe peakuuun
11 [ToBTOpEeHME U yriyOJeHHE 3HAHUH 5 1 bubmuorexa [IOK
OCHOBHBIX pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
peakiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIALIMS. 8 1 1 bu6nmorexa LIOK
XUMHUYECKUE PEaKIIUU B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3gen 2. HemeTa/JILI M UX COCIUHEHUS
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmuoreka [IOK
snemeHToB VIIA-rpymmsl. ["amorens https://m.edsoo.ru/7f41a636
22 smewenton Viapynm. Cepan ¢ 6 BuGmorera LIOK
U https://m.edsoo.ru/7f41a636
OO0mas XxapakTepuCTUKa XUMHUUECKUX
2.3 3JIeMeHT01§ VA-?pynnH. Azot, dpochop u ux 7 1 ﬁgg;?;;?e?si?}:ﬂ 412636
COCTUHEHUS
24 smeenton Vanrpymm. Sraeponn 5 ) 2 Bubmaorexa LIOK
» https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro no pazneny 25
Pa3nen 3. MeTauuibl U UX COeIMHEHUS
. bubmuoreka [{OK
3.1 OO01re CBOMCTBA METAIOB 4 https://m.edS(])_E).ru/7f41a636
3.2 Baxneiime MeTamisl 1 UX COSIUHEHUS 16 1 2 ]r?tptlg?;l/?nm;jasg)l()orlj/? f413636
HWroro no pazneny 20
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Pa3znea 4. Xumusi 1 OKpyskamomas cpeaa

4.1 BemecTBa u Matepuaibl B )KU3HU Y€JIOBEKA 3

Hroro no pazneny

PesepBHOE Bpemst

3
3

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

KoanyecTBo 4acoB

DJIeKTpOoHHbIe U pPOBbIE

Ne Tema ypoka KonTt 11 Aara 0
/o Beero POJIbHbIE PaKTH4YecKHe H3ydeHus 00pa30BaTCJIbHBIC
padoTsI padoTbI pecypcbl
1 [Ipeamer xumun. Ponbs xumuu B 1 bubmuorexa [JOK
JKW3HM YesoBeka. Telia v BelecTsa https://m.edsoo.ru/ff0d210c
2 IlonsaTne o MeTomax 1Mo3HaHUS B 1 bu6mmoreka [IOK
XUMHUH https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padota Ne 1 «[IpaBuna
3 paboThl B 1a00paTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOpailieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
pasjieneHus cMecei https://m.edsoo.ru/ff0d26ca
ITpakTrueckas padora Ne 2
5 «l?asaeneilcne ciefgﬁ (Ii\; npuMepe 1 bubmorexa [IOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6nmoreka [JOK
6 ATOMBI H MOJIEKYJIEI 1 https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMUYECKUX PJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOKHBIE BEIIECTBA 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 buomorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XUMuueckas popmyra. 1 bubnuoreka [IOK
BaneHTHOCTh aTOMOB XMMHUYECKUAX https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
11 OtHocuUTeNbHAs aTOMHAs Macca. 1 bubmuoreka [JOK

OTHocuTeNbHASI MOJIEKYJISIPHASI Macca

https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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MaccoBas J0JIs1 XUMHYCCKOT'O

bu6mmoreka [IOK

12 3JIEMEHTA B COCIUHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiecTBa. MoJib. bubmuorexa [JOK
MogsipHast macca https://m.edsoo.ru/ff0d5230
14 dOu3ndecKue 1 XUMUYECKHE SIBIICHUS. bu6mmoreka [IOK
XuMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus MPOTEKAHUS bubnnorexa [HOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubnnoreka [JOK
XUMHUECKUE YPaBHCHHSI https://m.edsoo.ru/ff0d3b88
| Do oner s B 1O
N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHii
5 | b B 1O
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
o | WD Soomonn pi. B LOK
' o https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3aIusl 3HAaHUH
20 KonrtponsHas padora Nel no reme bubnuoreka [IOK
«BeriecTBa 1 XUMUYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
21 BBS:;;’xXa_I{;fstgorﬂagf .ane?\zE: u buomorexa LIOK
' https://m.edsoo.ru/ff0d448e
npocroe BemiecTBo. O30H
| S o e B LOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [louarue 006 okcumax
| o momeae g BuGorra 1O
' https://m.edsoo.ru/ff0d497a
IIpuMeHeHne Kucopoaa
24 TemnnoBoit 3¢ ekt XxuMuueckoit bubnuoreka [IOK

pCaKkuu, MOHATUC O

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TEPMOXUMHNYCCKOM YpaBHCHHH, K30~
N OHAOTCPMHUUYCCKUX PCAKIUAX

TorumBo (HedTh, yroiab U METaH).

bubmuorexa [JOK

25 3arpsi3HEHHE BO3]lyXa, CITIOCOOBI €T0 https://m.edsoo.ru/ffoddcda
MPEAOTBPALLCHUS
s | e T 3o Bt LOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHUE €T0 CBOMCTBY»
27 Bonopon — anemeHT u npocroe bubnnorexa [HOK
BerlecTBo. HaxoxxaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dusnvecKkrue U XUMUYECCKHE CBOMCTBA bubmuorexa [JOK
Bosopoza. [IpuMeHeHue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHUCIOTAX U COJIAX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnuoteka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
3 lonyuernne n codmpanic soropors Bubmiorexa LIOK
N ’ https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY»
32 MossipHblii 00BEM ra30B. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
| Do b Ko B LOK
< https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
o | Do o s 1 B LOK
p . https://m.edsoo.ru/ff0d5708
3aKO0Ha 00BEMHBIX OTHOIICHUH Ta30B
35 du3nvecKkrue 1 XUMHUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstue 00 bu6mmoreka [IOK
MHJIUKATOpax https://m.edsoo.ru/ff0d59e2
37 Boja kak pactBoputens. bubnmoreka [JOK



https://m.edsoo.ru/ff0d4c4a
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HacplieHHbIC ¥ HEHACHIIIICHHBIE
pactBopbl. MaccoBasi 107151 BeIeCTBa
B PacTBOpE

https://m.edsoo.ru/ff0d5b40

[IpakTrueckas padota Ne 5 o Teme
«IIpuroroBiieHHE PaCTBOPOB C

bubmuorexa [JOK

38 OIpe e IEHHON MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padora Ne2 o teme bubnnorexa [HOK
«Kucaopozn. Bogopoa. Boma» https://m.edso0.ru/ff0d6342
40 OKcupl: COCTaB, KiIacCU(UKAIUS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
| e e ks BuGorera LOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIaccu(UKaIIHs, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnnoreka [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n XUMHUYECKHE CBOMCTBA bubnnoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
16 | onocot mampamn xmree Bumoterca LIOK
. ’ https://m.edso0.ru/00ad9474
CBOICTBa
[IpakTnueckas padbora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubmuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUIECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
['enernueckas cBs3b MEKIY BuGmmotexa LIOK
48 KJIaCCaMH HEOPTaHHUYECKUX

COE€IUHEHUN

https://m.edso0.ru/00ad9a50
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O0001IeHrEe U cUCTEMaTU3 AU

bu6mmoreka [IOK

49 3HaHUH https://m.edsoo.ru/00ad9ch2
KounTtponbHas Ta Ne3 1o Tem
50 “OC)CHEEELIeaKHI;?:?:(;I ii\(r);ra:{)n;c?(nx bubmorexa HOK
o https://m.edsoo.ru/00ad9ela
COCIMHEHU I
5L xamamacctun onexentos. Howmme o BuGmorera LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIAx CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ilepuonuueckas cucrema bu6mmoreka [IOK
XuMHA4eckux 3aementos 1. U. https://m.edsoo.ru/00ada52c
Menneneesa
53 [lepuoapl, rpymnmbl, MOATPYIIITHI bubmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnoreka [JOK
saep. U3ororsrl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 060n0qe1<v Bubniorexa [IOK
55 aToMOB 3J1eMeHTOB [lepunoanueckoit httos://m.ed /00ada6b
pS://m.edso0.ru/Vladabnc
cuctemsl /. 1. Menaeneena
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €ro MOJOKEHUIO B bubnmnorexa [JOK
[Mepuoanyeckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U MTPAKTUKU. [1. bubnnorexka [JOK
W. MenneneeB — y4€HbIH, Mearor u https://m.edsoo.ru/00ada96e
rpaKIaHUH
S8 coroamsan o/ ubmioera LIOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
59 KonrtponsHast pabora Ne4 o reme bubnuoreka [IOK

«Ctpoenue aroma. XuMHU4decKas

https://m.edsoo.ru/00adb486
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cBs3b» / Beepoccuiickas
poBepouHas paboTa

60 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnmoreka [JOK
XUMHUYECKHMX 3JICMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
61 VonHas xuMmecKas cessb . https://m.edsc%.ru/OOadac34
62 KoBasieHTHAs1 nonsipHas XuMU4eCKas 1 bubnnorexa [HOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanentHas nenomnsipHas 1 bubnnoreka [JOK
XMMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 Creneip okucneHis . https://m.edséé.ru/OOadae28
65 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakiuu https://m.edsoo.ru/00adb076
66 OKucnauTeny U BOCCTAaHOBUTEIIH 1 bubmorexa [IOK
https://m.edso0.ru/00adb076
PesepubIil ypok. O6006111eHIE 1
67 CHCTEMATHU3alNs 3HAHUM 110 TEME 1 bubmuorexa [JOK
«Ctpoenue atoMa. XUMUIECKast https://m.edsoo.ru/00ad9cb?2
CBA3b»
68 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
cUcTeMaTU3alvs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka K 1 Aara o0pa3oBaTejibHbIE
/i yp Beero OHTPOJILHBIE pPaKTHYeCKHe A p
padoThI padoThI pecypcbl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonnueckas cucrema 1 bubnmoreka [JOK
XUMHUECKHX 31eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
MeneneeBa
3aKOHOMEPHOCTH B U3MEHCHHUH

2 CBOMCTB XﬁMI/IquKI/IX 3JICMEHTOB 1 bubmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
Krnaccudukanus 1 HOMEHKIATypa bubnuorexa [JOK

3 1 .

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

4 Bunnl XUMHYECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel no reme

5 «IToBTOpenue u yriayoneHue 1 1
3HAHUN OCHOBHBIX Pa3eNioB Kypca
8 kimacca»

Knaccudukanms xumuaecknx bubnuotexa [JOK

6 o 1 :
peakuuii Mo pa3IMyHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTE O CKOPOCTU XUMHUYECKOM

7 €aKIuu HOHSII”)[I/Ie 0 TOMOT€HHBIX U 1 bubmorexa LHOK
PCAKITH. https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEaKIHUIX
[ToHsATHE O XUMHYECKOM

aBHOBeCcHH. DaKTOPBI, BIUSIOIINE
8 ﬁa CKOpPOCTH XHMHHECI(’Oﬁ eaKmHH 1 bubmorexa [IOK
p peaxdl https://m.edsoo.ru/00adc28¢c
1 TTOJIOXKEHUE XMMHYECKOTO
paBHOBECHS
OKHCIUTENBHO- bu6mmoreka [IOK

9 1 )

BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
10 Teopus 37€KTPOIUTUUECKON 1 bubnmoreka [JOK
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nucconuanui. CUIbHBIE U clIa0bIe
3IEKTPOJIUTHI

https://m.edso0.ru/00adcd68

11 HoHnHbIe ypaBHEHHs peakui bubmmorexa [IOK
https://m.edsoo.ru/00add448
XUMUYEeCKHEe CBOMCTBA KHCJIOT B
12 OCHOBaHHH B CBETE NMPEACTABICHHUI bubnmoreka [JOK
00 3JEKTPOIUTHYCCKOM https://m.edsoo.ru/00add5d8
JACCOIHAIIN
s | Emmeeme ot conet Bucmorera LOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTHYECKON JUCCOIHAIIIT
14 [TonsTHe 0 THIPOIU3E COeH Bronmozexa LIOK
https://m.edso0.ru/00add9d4
15 O06o01IeHre U cCHCTEeMaTH3aIus bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
16 gg:igzcgzgnpeﬁﬁ;ﬁ;me bubmorexa LHOK
https://m.edsoo.ru/00addbfa
3a7a4y»
KonTtponbHast padota Ne2 o reme
17 «INEKTPOTUTHYECKAS bubnuotexa [JOK
IACCOLHAANS. XUMUYECKHE https://m.edsoo0.ru/00addecO
pEeaKIu B PaCTBOPAX»
s | S e Bumorera LOK
https://m.edsoo.ru/00addfe2
XJopa
19| mmmacoes cmviorma, somysonne Bu6miotera LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
20 | longacrme sommof emamon bumtorexa LIOK
N - ’ https://m.edsoo.ru/00ade348
H3y4yeHue e€ CBOMCTB»
21 Boruncnenus no ypaBHEHUsIM bubnuoreka [IOK
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XUMHAYECKHX PEaKIHi, €CITU OHH
W3 PEareHTOB JIaH B U30BITKE

OOm1ast XxapaKTepUCTHKA SJIEMEHTOB

https://m.edso0.ru/00ade4388

bubmuorexa [JOK

22 VIA-rpymisl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.

23 Haxoxnenue cepsel u €€ bubmuorexa [IOK
COEIMHEHUI B IPUPO/IE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOMCTBA CEPBI
CepoBoopo/i, CTpOeHHUE, Bubnmorexa [IOK

24 (bmfd HCCIKHE H XHMHIHCCKHE https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunpl cepbl. CepHasi KHCIIOTA, Bubnorexa [IOK

25 (bmfd ICCIHE 1 XHMITICCRHE https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a

26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOe 3arpsi3HCHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COCJIMHEHHSIMU CEPBI

97 Brerancnenne MmaccoBoit 1o bu6mmoreka [IOK
BBIX0/JIa MPOJIYKTa PEaKIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCcTUKa SJIEMEHTOB
VA-Tpynmisl. Asor, bubmuorexa [IOK

28 PacTpOCTPAHCHHE B HPHPOC, https://m.edsoo.ru/00adeea6
(hU3UYEeCKre U XUMHUYECKUE — )

CBONCTBA
AmMMuak, ero puznuecKue u Bubnorexa [TOK

29 XUMHUYECKHUE CBOWCTBA, MOTyYEHUE https://m.eds00.ru/00adf004
Y IPUMEHEHNUE — ]
[IpakTuyeckas pabora Ne 3 o Teme Bubnorexa [TOK

30 «ITonydyeHne aMmMuaKka, U3ydeHUE

€r0 CBOICTB»

https://m.edso0.ru/00adf180
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A30THAas KUCIOTa, €€ (hu3ndecKue u

bu6mmoreka [IOK

31 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHMSI B KAUECTBE MUHEPAITBHBIX Bu6miorexa LIOK

32 ynoOpermii. Xumieckoe . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY)KAIOIIEH Cpe/Ibl
COCTMHEHUSIMH a30Ta
dochop. Oxeun pochopa (V) u Bubmorexa LIOK

33 dhochopHas kucinoTa, PU3NIECKHUE U hitps://m.eds0o.ru/00adf68a
XMMHYECKHE CBOMCTBA, ITOJyIEHUE — '
Hcnonp3oBanue GocdaToB B

34 Ka4eCTBE MUHEPAIbHBIX bubmmoreka [IOK
ynoOpeHuil. 3arpsisHeHIe https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
Yrnepon, pacnpocTpaHeHue B Bubmorexa [OK

3% 1pHpode, q)mm(icme 1 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxcunsl yriaeponaa, ux Gu3nvecKue
Y XMMHYECKHE CBOMCTBA. Bubmorexa LIOK

36 DKOJOTUYECKHE MPOOIIEMEI, https://m.edsoo.ru/00adfebe
CBSA3aHHBIE C OKCHJIOM yTJIepoJia — .
(V)

. bubnuorexa [JOK

37 VYronbHast KUCIOTA U €€ CONn https://m.eds00.ru/00ac006¢
ITpakTuyeckas padora Ne 4 o reme

38 "[TonyueHne yriaekucioro rasa. bubnnorexka [JOK
KauecTtBeHHas peakius Ha https://m.edsoo0.ru/00ae027¢
KapOoHaAT-NOH"
[TepBoHaYaIbHBIE TOHATHS 00 Butmiorexa [IOK

39 OpPraHMYECKUX BEIIECTBAX KaK O hitps://m.eds00.ru/00ae054¢
COCTMHECHHSX yTIIepo/ia — *

40 Kpemuuii u ero coenunenust bu6moreka OK

https://m.edso0.ru/00ae080a
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[TpakTnueckas padota Ne 5.
Pemenne skciepuMeHTaIBHBIX

bubmuorexa [JOK

e 3aJ71a4 1o teme «BaxHelme https://m.edso0.ru/00ae0bf?2
HEMETAJUIbl U UX COCIUHECHMS
KonTponbnas padota Ne3 mo Teme Butmorexa LIOK

42 «BaKHEHIINE HEMETAILIBL 1 HX https://m.edsoo.ru/00ae0e18
COCAUHEHMS
OOm1ast xapaKTepUCTHKA
XUMHYECKUX 3JICMEHTOB —

43 MeETaJII0B. MeTajinuecKkas CBsI3b 1 bu6mmoreka [IOK
MeTaJuIn4YecKass KpUCTauIndecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METAJLJIOB
XHUMUYECKUE CBOKMCTBA METAJLJIOB.

44 DNEKTPOXUMHUECKUN Psijt BH6H_HOTeKa LIOK

. https://m.edso00.ru/00ae1156
HaMpPsDKEHUH METaJIOB
OO1u11e crnocoObl MOTyYSHHS
MetaiuioB. CriiaBel. Beraucienust
bu6nmoreka [JOK

45 11O YDABHCHHAM XHMITIECHHX https://m.edsoo.ru/00ae1156
peaxiui, ecu OJJUH U3 PEeareHTOB
COJICPKUT TIPUMECH

46 [TonsTHE O KOPPO3UM METAIIIOB BH6H_HOTCK3 LIOK

https://m.edsoo.ru/00ae1278
bubmuorexa [JOK

47 [Henotrere MeTan bl https://m.edsoo.ru/00ae14b2

48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJus https://m.edsoo.ru/00ae14b2

49 [IlerouHO3EMENBHBIE METAIIIBI — bubmuorexa [IOK
KaJIbIUHA U MarHui https://m.edso0.ru/00ae15e8

50 Baxxueiinne coeIMHEHUS KaIbIIH bubmorexa [TOK

A H https://m.edsoo.ru/00ae15e8

51 O06o001eHNe U CHCTEMATH3aIIHS
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3HaHUU

JKECTKOCTh BOIBI U CIIOCOOEI €€

bu6mmorexa [IOK

52 yCTpaHCHUS https://m.edso0.ru/00ae1886
o | S pbor e 6o Bt LOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bu6mmoreka [IOK
>4 AJTOMHHHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
THIPOKCH/IA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
>6 Keneso https://m.edso0.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnuorexa [JOK
xenesa (I1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0600611eHre U cucTeMaTH3alus
3HAHUU
[IpaxTnueckas padora Ne 7.
59 Pemrenne skciepUMEHTAIBHBIX bubnuoreka [IOK
3aa4 1o Teme «Bakueiine https://m.edsoo.ru/00ae3de8
METAJIJIbl U UX COCTUHEHUS»
Brruncnenus mo ypaBHEeHUSIM
XUMHYECKHUX PEAKIIMHA, €CITH OJTHH
60 U3 PEareHTOB JIaH B U30BITKE UITN bubnmoreka [JOK
COJEPIKUT PUMECH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOM JOJH BBIXOJIa MPOIYKTA
peaknuu
61 O060061IeHre U cucTeMaTH3alus
3HAHUN
Kontponbnas padota Ne4 o teme
62 «BaxHeinme MeTaIbl U X
COETUHEHUS»
63 BemectBa u matepuasl B bubmuoreka [JOK



https://m.edsoo.ru/00ae1886
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IMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE 1 bubmuorexa [JOK

OKpYKaIOIIeH CpeJIbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHuu 1 bubmuorexa [IOK

HKOJIOTHYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O600111IeHIE 1 1 bubmuorexa [JOK

CHCTEMaTH3aIHs 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHbiit ypok. O6001eHne u 1 bubnnorexa [JOK

CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PesepBHbiit ypok. O6001eHne u 1 bubnnorexa [HOK

CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2

OBILIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOTPAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

8 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: «HepBOHaanIBHBIe XUMHUYCCKUC ITOHATHUA)

pPacKphIBaTh CMBICT OCHOBHBIX ~XHMUYECKHX TIOHSATH: aTOM,
MOJIEKYJIa, XHUMHUYECKUIl JJIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE
BEILIECTBO, CMECh (OIHOPOAHAS U HEOAHOPOJHAs), BAJCHTHOCTb,
OTHOCHUTENBHAs aTOMHAs ¥ MOJIEKYJSpHash Macca, KOJNYECTBO
BEILIECTBA, MOJIb, MOJIIpHAsh Macca, MaccoBas OIS XHUMHUYECKOTO
3NIEMEHTAa B COEJAWHEHUH, MOJISIPHBIH OOBEM, XMMHUYECKasl PEaKIHs,
KJaccu(uKalusl — peaKknuii:  peakuuu  COCAMHEHUS,  PeaKIuu
Pa3NOKEHUsS, PEaKIUM 3aMeIleHHs, peakuuu OOMEHa, OJK30- H
DHIOTEPMHUYECKHE PEaKLIUH, TEIIOBOM 3((deKT peaxkmuu, pacTBop,
MaccoBasi J10JIs BelecTBa (IPOLCHTHAs KOHIIEHTPAIUs) B PaCTBOpe

1.2

13

1.4

1.5

HIUIFOCTPUPOBATL B3daMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MOHATHHA M
IMPUMCHATDH OTU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

UCMOJIb30BaTh XMMUYECKYI0 CHUMBOJMKY JUISI COCTaBlIEHHsS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbpIBaTh  CMBICI  3aKOHOB  COXpPAHEHUs MAacChl  BEIECTB,
IIOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIDHOTO YY€HMs, 3aKOHA
ABorajipo

ONpEAeNiTh BaJ€HTHOCTh AaTOMOB 3JEMEHTOB B  OWHApHBIX
COCIMHEHUAX

1.6

1.7

KJaccu(UIUpoOBaTh XMMUYECKHE peakuuu (M0 YHUCIy U COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TEIIOBOMY 3P EKTY)
BBIUHCIISTH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacchl
BEIIECTB

1.8
1.9

BBIUHCIISATH MAcCCOBYIO JIONIO XMMHUYECKOTO JJIEMEHTa 1Mo (opmyre
COEIMHEHN,

BBIUUCJIATH MACCOBYIO JOJIHO BCIICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/bI MMO3HAHUS — HAOIIOIEHUE,
U3MEpEHUe,  MOJICIMPOBAHHWE,  OKCIICPUMEHT  (peallbHBIA |
MBICTICHHBIN )

ITo Teme: «Baxueiimme MPEACTABUTCIIN HCOPIraHUYICCKUX BCIICCTB»

2.1

2.2

pPacCKpbeIBaTb CMBICJI OCHOBHBIX XHWMHWYCCKUX MMOHSATHUH: OKCHn,
KHCJI0Ta, OCHOBAaHUEC, COJIb

OTIPEIETIAITh MPUHAUIC)KHOCTh BEUIECTB K ONPEACIEHHOMY KIIaccy
COEMHEHUH 1o Gopmynam

2.3

KJIacCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA

2.4

XapakTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MNOATBCPIKAAd ONMUCAHUC NpPUMCpaMU
MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUI




2.5

MPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX
KaueCTBEHHOT'0 COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUSI XHUMHUYECKHUX
MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

2.6

CJIeZIOBaTh  IpaBHJaM  II0Jb30BAHUS XHUMHYECKOH TMOCYIOH U
1a00paTOpHBIM 000PYIOBAaHHEM, a TaKXKE MpaBWIIaM OOpAIICHUS C
BCIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMHU 110 BBIOJHECHHIO
1a00PAaTOPHBIX XMUMHYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHHIO
ra3o00pa3HbIX BeMIECTB (BOAOPOAA W KHUCIOPOJA), MPHUTOTOBICHHIO
pacTBOPOB € ONPEACIEHHON MacCOBOM JOJIEW PAacTBOPEHHOIO
BEIIECTBA, INITAHUPOBATH U MPOBOJIUTH XUMUYECKUE IKCTICPUMEHTHI 110
pacro3HaBaHMIO PACTBOPOB IIEJIOYEH © KUCIOT C TOMOIIBIO
WHAUKATOPOB (JakMmyc, ¢heHondranert, MEeTUIOPAHXK U IPYTHE)

2.7

IMPpOBOAUTH paC‘léTH 110 YPaBHCHHIO XHUMHYCSCKOM pCaKuu

[To Teme: «llepumomuueckuii 3akoH u Ilepumommyeckas cuctema
xumuueckux snemeHtoB JI. M. MenneneeBa. CtpoeHue aToMOB.
Xumnueckas cBa3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH

3.1

3.2

3.3

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHUM: SAOpO aroma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHAas oOpOuTaidb, paguyc aroma,
XMMHMYECKasl CBsI3b, IOJSPHAs M HEMOJSAPHAs KOBAJIICHTHAs CBS3b,
AJIEKTPOOTPULIATEIBHOCTD, HMOHHAs CBS3b, HOH, KATHOH, AaHUOH,
CTCIICHb OKHCJICHUA

KJIAaCCU(UIIUPOBATh XUMUYECKUE DIIEMEHTBI

ONKCHIBATh U XapaKTepu3oBaTh TabnuuHyro Gopmy [leproamueckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3jiu4aTb IOHATUSA «IJIaBHAS
noarpynna (Arpymnma)» u «mnobouHas mnoarpynmna (brpymma)y,
«MaJsbley U «OOJbIINe) MEePHOIbI

3.4

3.5

3.6

3.7

9 KJIACC

packpbiBaTh cmbicn Ilepuoguyeckoro 3axkoHa J[.M. Menneneesa:
JIEMOHCTPHUPOBATh TOHUMAaHUE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DIIEMEHTOB OT HUX MojoxeHus B Ilepuogmueckoit
CUCTEME

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiHIle
«Ilepuognueckas  cucreMa  XUMUYECKUX  sneMeHTtoB .U
MenpeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB W 3apsii sAapa, oOIee YuciIo
AIIEKTPOHOB U paclpeesieHHue UX 0 AIEKTPOHHBIM CIIOSIM)

OTNpEeNeNsiTh  CTETNEeHb  OKHCICHHUS  JJIEMEHTOB B OWHApHBIX
COCJIMHEHUSIX

OTNpEeNeNsATh BUJl XUMHYECKOW CBsI3W (KOBaJeHTHAs W WOHHAs) B
HEOPraHUYECKUX COECIUHEHUSX

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eTr0 00pa30BaHUs

1

ITo Teme: «BemecTBo U XUMUYECKasi PEaKIUs)

11

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IOHSATHH: pacTBOp,
ANEKTPOJUTHI, HEANEKTPOIUTHI, AIICKTPOIUTHYECKAsT IUCCOLMALINS,




peakuMu HMOHHOrO OOMEHa, KaTajlu3aTop, XMMHYECKOe pPaBHOBECHUE,
oOpaTtumble u HEoOpaTHUMbIE peaxkuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCJIUTEID,
BOCCTAHOBUTEINIb, OKHUCIEHHME M BOCCTAaHOBIIEHHE, aJUIOTPOIUS,
aM(pOTepHOCTh,  XMMHUYECKas  CBA3b  (KOB&IEGHTHAs, HWOHHa,
METAJUINYECKasd), KPUCTAJUIMYECKas pEHETKa, CILIaBbl, CKOPOCTb
XUMHUYECKOU PEAKINU

1.2

13

14

HIUIFOCTPUPOBATL B3dHMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H
IMPUMCHATDH 3TU MMOHATHSA ITPU OIIMCAHUHN BCUICCTB U UX HpeBpameHHﬁ

COCTABJIATH ypaBHeHI/IH 3JICKTpOHHTH‘IeCKOI>’I Jucconuanuu KHUCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YpPAaBHCHHS pEaKIuil
HOHHOT0 0OMeHa

paCKpI)IBaTI) CYIIIHOCTL OKHNCIIUTCIIbHO-BOCCTAHOBUTCJIIbHBIX peaKHI/Iﬁ
IIOCPEICTBOM COCTABIICHHUS DJIEKTPOHHOTO OallaHca dTHX peakIuii

1.5

IMPpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYCSCKOM pCaKuu

Ilo temam: «Hemerasuibl U uUX coequHeHUS» U «MeTalipl U HUX
COEIUHEHUS

2.1

2.2

XapaKTePU30BaTh (OMUCHIBATh) OOITUE U CIIENU(PUISCKUE XUMUYECKHE
CBOIMCTBa MPOCTBIX W CJOXHBIX BEIIECTB, MOATBEPXKIAs ONUCAHHUE
IIpUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOIIMX
XUMHYECKHUX PEaKUi

COCTAaBJIATHL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOMINX CYIICCTBOBAHUC
TeHETHUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX TPEBPAIICHUN B pa3IMYHBIX
YCIIOBHSIX

2.4

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU IO BBINOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a)

2.5

3.1

MPOBOJUTh PEAKIMHU, IOJATBEPKAAIONIME KAUYECTBEHHBIM COCTaB
pa3MYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPHU-,
Opomun, womupa, kapOonar, Qocdar, cumamkar, cymnbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJIOB,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPIaHUUECKUX BEILIECTB

[To Teme: «XuMuUs 1 OKpy>Karomas cpear

pacKpbIBaTh CMBICII OCHOBHBIX Xumuyeckux moHarwil: [1JIK
BEILIECTBA; KOPPO3HUS METAIIIOB

3.2

MPUMEHSTh OCHOBHBIE OIEpaIli MBICITUTENBHON JEATENbHOCTH —
aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTEeMaTHU3aIHIo,
BBISABJICHUC TPUYHUHHO-CJICACTBCHHBIX CBA3EN — Il U3YUCHUA
CBOMCTB BEIIECTB M XUMHYCCKHX pEAKIIMid, eCTCCTBEHHOHAYUYHBIC
MECTOAbI IIO3HAHHUA — HaGHIOIICHI/IC, HU3MCPCHUC, MOACINPOBAHUC,
AKCIIEPUMEHT (pEaJIbHBINA U MBICIICHHBIN )




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

1

HepBOHa‘IaJ'IBHBIe XHUMHUYCCKHUEC ITOHATUA

11

[Ipenver xumuu. Ponab XxumuM B )XKM3HM 4YeJoBeKa. XUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE
BEIIECTB

1.2

1.3

[TonsTre 0 MeToAax mo3HaHusi B XuMuu. Yuctelie BemiectBa U cmecH. Criocoobl
pasaeieHust cMecen

ATOMBI © MOJICKYIJIBI. Xumuueckue dneMeHTbl. CHMBOJBI  XHMHYECKUX
sneMeHTOB. [IpocThie U cl0KHbBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

14

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JI€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHAas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBast 10151 XMMUYECKOT0 3JIEMEHTa
B COCAMHCHUU

1.5

KonnuectBo BemectBa. Moisib. MonsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4YHCIAa CTPYKTYPHBIX eIWHUI] BemiectBa. Pacuérer mo dopmynam
XUMHUYECKUX COCIUHEHUN

1.6

dusnyecKkue U XUMUYECKHUE SIBICHHA. XUMUYECKass Peakuus U €€ MPU3HAKHU.
3aKOH COXpaHEHHUs Macchl BellecTB. XuMUueckue ypaBHeHus. Knaccudukanus
XMMUYECKHUX peakiii (COeAMHEHUs, Pa3JIoKEHUs, 3aMelleHus, 0OMeHa)

1.7

XUMHUUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON MOCY 101, C paBUIaMU
pabotel B JabopaTopur W TpuéMamMu OOpalleHHus C JIabOpaTOPHBIM
000pyJIOBaHUEM, HU3YyYE€HHE W OIHUCaHHE (U3UUYECKUX CBOMCTB 00pa3loB
HEOpPraHMYEeCKHUX BEIIEeCTB, HaOmoaeHune (Gu3nueckux (IJIaBJIeHHE BOCKa,
TasHUE JIbJla, paCTUpPaHUE caxapa B CTYNKE, KUIIEHUE U KOHJAEHCAIUs BOJbI) U
XUMHYECKHX  (TOpEeHHe CBeYM, NPOKAIMBAHWE  METHOW  MPOBOJIOKH,
B3aMMOJICHICTBUE MeNa C KHCJIOTOW) SBJICHUH, HaONIONEHUWE M ONHCAHUE
NPU3HAKOB MPOTEKAHHWS XHMMHUYECKHUX peakuuid (pas3joxkeHue caxapa,
B3aMMOJICHICTBUE CEpHOW KHCIOTBI C XJOpUIOM Oapusi, pa3jioKeHue
ruapokcuaa menu(Il) npu HarpeBanuu, B3auMoOJECTBUE XKelle3a ¢ pacCTBOPOM
comu Menu(Il), n3ydyenue cnocoOoB pasneneHus cmecet (C MOMOIIBIO MarHUTA,
¢bunbTpoBaHUe, BbIMIAPUBAHUE, TUCTHIUIALMS, Xpomarorpadus), MpoBeleHUe
OYHUCTKH ITOBapEeHHOM COJIM, HAOIO/IEHHE U OMMCAHNE PE3YJIbTaTOB POBEACHUS
OTbITa, WUIIOCTPUPYIOLIEr0 3aKOH COXpPAHEHHs] MacChl, CO3JaHUE MoJenen
MOJIEKYJI (IIapOCTEPHKHEBBIX )

2.1

Baxnelimye npencraBuTenn HEOPraHMYeCKUX BEIIECTB

Bo3ayx — cmech rasos. CocraB Bo3ayxa. Kucimopon — sneMeHT M IpocToe
BemiecTBo. HaxoxkeHue Kuciopona B MpHUpone, (PU3NYECKHEe M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcuzabl. Ilpumenenue kuciaopona. CriocoOb
MOJYYEeHUsI KHUCIOopoJa B JIAOOpAaTOPHUM U MPOMBIIIICHHOCTH. KpyroBopoT
Kucinopoaa B npupoze. O30H — ammorponHast MoaAupUKaLMs KHCI0poaa

2.2

TennoBoii 23GHeKT XMMUIECKON peakiiny, TEPMOXUMUIECKHAE YPaBHEHHUS, IK30-
Y DHAOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U METaH. 3arpsA3HEHUE BO3/1yXa,
YCUJICHHE TApHUKOBOTO 3¢ (eKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

Bomopon — aneMeHT M mpocToe BemiecTBO. HaxolkieHwe BOIopoaa B MPUPOJIE,




2.4

2.5

duszndyeckne W XUMHYECKHUE CBOWCTBA, IMPUMEHEHHUE, CIIOCOOBI TOTyYCHHS.
Kucnors! u conn

MossipHblid 006EM Ta30B. Pacy€Thbl Mo XUMHUECKUM YpaBHEHHSIM

dusnyeckue CcBoMcTBa BoAbl. Boma kak pactBoputenbs. PacTBOpBL
HaceplienHble 1 HEHACBILIEHHBIE PacTBOPHI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasg nons Bemecrtsa B pacTBOpe. XHMMHUYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Npupoze M B XKHM3HU uenoBeka. Kpyrosopor
BOABI B IpUpoje. 3arpsA3HEHHE NpUpPOAHBIX BoA. OXxpaHa M OYMCTKA
MIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanmss neopranmdeckux coeauHeHnid. Oxcunapl. Krnaccuduxarus
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM{(OTepHBIE) U
HeconeoOpazyomue. Homenknarypa okcuaoB. Dusznueckue W XUMHUYECKUE
CBOICTBa OKCHAOB. [losryueHne okcuaoB

OcuoBanus. Kiaccudukanus ocHOBaHMIA: HIETOYM H  HEPACTBOPUMBIE
ocHoBaHMsA. HoMmeHknatypa ocHoBaHui. du3ndeckue U XMMUYECKHE CBOMCTBA
ocHoBaHuM. [loryyenne ocHOBaHMM

Kucnotel. Knaccudukamus kucnor. Homenknatypa kuciaor. dusnyeckue u
XAMHUYECKHE CBOMCTBA KUCIOT. Pan axrtuBHoctu MeTaisioB H.H. bekerosa.
[Tomyuenue KuCIOT

2.9
2.10

211

Comu. Homenknarypa coneil. @u3nyecKkue M XUMHUYECKHE CBOMCTBA COJIEH.
IToy4yenue conen

I'ereTmueckas CBSI3b MCXKAY KilaCCaMH HCOPraHUYCCKUX COC}II/IHGHI/Iﬁ

XUMHYECKUH  JKCIEPUMEHT: KAayeCTBEHHOE  ONPENEICHUE  COAEpKaHUsA
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHHE U M3Yy4YEHUE
CBOICTB KHCJIOpOJa, HAOMIOEHNE B3aUMOAECUCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBHS BOZHUKHOBEHUS M MpPEKpallleHus] ropeHus (1moxkapa), 03HaKOMJIEHHE C
oOpa3lilaMud OKCHJOB U ONHMCAHME WX CBOICTB, IOJIy4€HHE, COOUpaHHe,
pacrio3HaBaHME U M3y4Y€HHE CBOWCTB BOJOpOJa (IOpEeHHuE), B3auMOJCHCTBHE
Bozopoaa ¢ okcugom Menu(Il) (Bo3MOKHO MCIIONB30BAHUE BHICOMATEPHAIIOB),
HaOmrofieHne oO0pa3lloB  BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEJOBAaHUE
OCOOEHHOCTEH pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOU AOJEH PacTBOPEHHOIO
BEIIECTBa, B3aMMOJEWUCTBHE BOJBI C MeTaJJIaMU (HaTpUeM U KajbIHEeM)
(BO3MOXHO MCIOJB30BaHUE BUJEOMATEPHUAIIOB), OIPENEICHUE PacTBOPOB
KHCJIOT W IIEeJOYed C TOMOIIBI0 HMHJIMKATOPOB, HCCIEIOBaHHE 00paslioB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCOB, HAOJIOAEHHWE W3MEHEHUs
OKpaCKM HWHJIHMKaTOpPOB B pPAacTBOPAaX KHUCIOT M IIEJIOYeH, H3ydeHue
B3aumozeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
METaJUIAMH, peaKIUi HEUTpaIU3alliH, TOJTy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeETaula JApPYTMM M3 pacTBopa COJIM, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/1a4 Mo TeMe «BakHelmme Kiacchl HEOPraHUYECKHX
COCIMHEHUN»

ITepuoanueckuii 3akoH u [lepronnyeckas cucTeMa XUMUYECKUX SJIEMEHTOB
J.N. MenaeneeBa. CtpoeHre aToMoB. XuMu4eckas CBsi3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbLHBIC PEAKITUU

3.1

[lepBble TOMBITKM KIAacCHU(DUKANUU XUMHUYECKHX 3JieMeHTOB. [loHsATHE O
rpynmnax CXOJHBIX 3JICMCHTOB (H.[eJ’Io‘IHBIe Hn IICJIIOYHO3CMCIIBHBIC MCTAJlJIbI,
raJOreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yloT amMdOTepHBIC
OKCHU bl U THAPOKCHUIBI




3.2

[Tepuoanueckuii 3akoH. [lepronnueckas cucteMa XUMU4YeCKux 3nemeHToB J[. 1.
Menneneesa. Koporkonepuoanas u JUIMHHOIIEpUOAHAS (dopmbI
[lepuonnueckoit cuctembl xuMuueckux anemeHtoB [[.M. Menneneesa.
Ilepuonsl u rpynnsl. PU3MYECKUM CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB
MepUOoJia U TPYIIIbI dJIEMEHTa

3.3

3.4

3.5

Ctpoenune atomoB. CoctaB aToMHbIX siep. M3otomnbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  000JI0YeK aToMOB TepBbIX 20 XHUMHUYECKUX DIEMEHTOB
[Tepuoanueckoit cucremol JI.M. MenaeneeBa. XapakTepuCTUKa XMMHUYECKOTO
3JIEMEHTA MO ero noyoxeHuto B [lepuoanueckoii cucreme [I.11. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAIMYECKUX MU HEMETAUIMYECKUX CBOMCTB MO TpyIlmnaM M TEpUoaaM.
3unauenue [lepumoauueckoro 3akoHa u Ilepuoauueckoil CUCTEMbl XUMUYECKUX
AJIEMEHTOB JJiA pa3BUTUA Hayku W npaktuku. .M. MenneneeB — yu€Hbld U
rpaXIaHUH

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass U HEMOJIAPHAs) CBS3b.
DIeKTPOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBs3b

3.6

3.7

Crenenp okucieHusa. OKHCIMTEIFHOBOCCTAHOBUTEIIBHEIC pCaKIuu. Hpoueccm
OKHCJICHHUS B BOCCTaHOBIICHUS. OKHUCINUTEIN U BOCCTAHOBUTEIN

XUMHUECKUH S3KCIIEPUMEHT: M3y4YeHHe OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHUCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
LIeJI0YeH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTENBbHBIX peakluil (ropeHue, peakliuu pa3yioKeHNs, COETUHEHHS)

9 KJIACC

Kon

ITpoBepsieMblii JJIEMEHT COJePKAHUS

1

BemectBo 1 XuMHu4eckas pcaKnus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX diemMeHTOB J[. 1.
MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEpPBbIX TPEX MNEPUOAOB, Kaius, KalblUsi U HX
COCMHEHHI B COOTBETCTBUU C TOJIOKEHUEM 3JIeMEHTOB B Ilepromnueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHne BelecTBa: BHJAbl XUMHYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
pEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BHJA XUMUYecKoH cBs3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpPraHUYECKHX
BELIECTB (MEXAYHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWMCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCIUHEHUH,
TE€HETUYECKAs CBSI3b HEOPTaHUYECKUX BEILECTB

13

Knaccuukanus XMMUYECKHX PeaKkIMi M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3¢¢eKTy, Mo
U3MEHEHMIO CTENeHEeH OKHCICHMS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHUMOCTH,
[0 y4yacTHUIO KaTaju3aropa). OK30- U  DJHJIOTEPMUYECKHE PpeakluH,
TEPMOXMMHUYECKHE ypaBHEHUs. I[oHATHE O CKOPOCTH XUMUYECKON peakuu

14

[Tonatue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. Ilonstue o
TOMOTEHHBIX U T€TePOTEHHBIX peakuusax. [IoHsTHe 0 XUMHYECKOM PaBHOBECHH.
@aKTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOH pPEaKIWU U TIOJO0XKECHUE
XMMHYECKOTO PaBHOBECHS

1.5

OKHCIUTENbHO-BOCCTAHOBUTEILHBIE  pEaKiui, ANEKTPOHHBIN OanaHc




OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKkinu. CocraBnenune ypaBHeHI/Iﬁ
OKHCINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ C HCIHOJIB30BAHHUEM MCETOJa
OJICKTPOHHOI'O OajnaHca

1.6

Teopus 3JIEKTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Karnonsl, annoHsl. MexaHU3M JUCCOLMALMYU BELIECTB C Pa3IMYHBIMU BUAAMU
xumuueckoi cBsizu. Ctenenb auccouuanui. CUIbHBIE U cIa0bIe 3IEKTPOJIUTHI.
Peakuun moHHOrO OOMEHA. YCIIOBHS MPOTEKAHHS pPEaKIUid MOHHOTO OOMeEHa,
MOJIHBIE U COKpalI€HHbIE HMOHHBIE YypaBHEHMs peakuui. CBoWCTBa KHCIOT,
OCHOBAaHMH W COJIEl B CBeTe TPEACTABICHUNH 00 3JIEKTPOIUTUYECKON
nucconanuu. KauecTBeHHbIE peakuy Ha MOHbL. [IoHsATHE 0 ruapoan3e conei

1.7

2.1

XUMHAYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTAUTHUECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
anMasa), CIIOKHBIX BELIECTB (XJIOpUAa HATpHs); MCCIICAOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHMHUYECKOW peaKkIuu OT BO3IACUCTBUS Pa3IHUHBIX (PAKTOPOB;
UCCIIEIOBaHHE  DJICKTPOIPOBOJHOCTH  PAacTBOPOB  BEIECTB,  Ipolecca
IMCCOLMALUN  KHCJIOT, INeNodel M comell  (BO3MOXHO HCIOJIb30BaHUE
BU/ICOMATEPHAIOB); MPOBEJCHUE OIBITOB, WUIIOCTPUPYIOIUX IPH3HAKU
MPOTEKaHHs peakuii HOHHOTo oOMeHa (00pa3oBaHUE OcajKa, BBIICICHUE Ta3a,
00pa3oBaHUE BOJIbI); OIBITOB, WILTFOCTPUPYIOUIUX INPUMEPHI OKHCIHTEIBHO-
BOCCTAaHOBUTEJIbHBIX pEAaKLIUU (FOpEeHME, PEAKLUM Pa3JIOKEHUs, COCIUHEHUS);
pacno3HaBaHHE HEOPraHWYECKUX BEIIECTB C MIOMOIIBI0 KAYECTBEHHBIX PEaKIUi
Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

HemeTamis! n ux COCIMHCHUA

OO6mass xapaktepuctuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneH okucieHus. CtpoeHue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMUYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3auMozielicTBUE € MeTaljlaMH, HEMETajulaMH, IiesnodaMu). XJIOpPOBOAOPO/I.
ConsiHas KMCIIOTa, XUMUYECKHE CBOMCTBA, NOJIy4eHHUE, NpuMeHenue. JleiictBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M 4YeJIOBeKa. BakHeilmne XIopuabsl U UX
HAaXO0X/EHHUE B IPUPOJIE

2.2

2.3

OO6mas xapaktepuctuka srneMeHToB VIA-rpymmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u (pu3nyeckue cBOWCTBa
MPOCTBIX BEHIECTB — KHUCJIOPOAa M CEphl. AJUIOTPOMHBIE MOAU(PUKAIIUN
KUCJIOpoJa U cepbl. XUMHUYECKUE CBOMCTBAa cepbl. CepoBOIOPOJ, CTPOECHHUE,
¢buznueckue M XUMHUYECKHE CBONCTBA. OKCHUIBI Cepbl KaK IMpeICTaBUTEIH
KHUCJIIOTHBIX OKCHUIOB. CepHaﬂ KHCJIOTAa, CI)I/ISI/I‘-IGCKI/IG U XUMHYECKHE CBOICTBA
(oOmume Kak mpeAcTaBUTENs Kjacca KHCIOT U crerududeckue). XuMHUYEeCKHe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO croco0a TMOIY4YeHUs CEpHOMN
kucnotel. [lpumenenue. Conu cepHOW KHCIOTHI, Ka4eCTBEHHAsl peakius Ha
cynbdar-uon. Haxoxaenue cepsl U €€ COCIMHEHH B MPUPOJIEC. XUMUUYECKOE
3arpsi3HEHUE OKPYXKAIOMIEH Cpelbl COCTUHEHUSMU cepbl (KUCIOTHBIC TOXKIIH,
3arpsi3HEHUE BO3yXa U BOAOEMOB), CIOCOOBI €T0 TIPEIOTBPAIICHHS

OO6miast xapakTepuCTHKa 53JIeMEeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIE CTETICHH OKUCIICHUs. A30T, pacClipOCTpaHEHHUE B PUPOJIE,
(dbuzmvecKkrue U XMMHUYECKHe cBolicTBa. KpyroBopot a3ora B mpupoje. AMMHAK,
ero ¢u3nMvecKue W XMMUYECKHE CBOMCTBA, MOJydyeHHue W mpumeHeHue. Comu
aMMOHHUS, UX (U3NYECKHe M XHMHYECKHE CBOWCTBA, IMpPUMEHEHUE.
KauectBenHnasi peakiiusi HAa MOHbI aMMOHUS. A30THasl KUCJIOTa, €€ MOJyuYeHHE,
(bu3nvyeckne W XUMHUYECKHE CBOWMCTBa (0OIIME Kak MpEeJCTaBUTENs Kiacca




2.4

KUCIOT U cnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBE MHUHEPAJBbHBIX yJOOpeHUIl. XUMHUECKOE 3arpsi3HEHHE OKpYKaromen
Cpebl COEIUHEHUAMU a30Ta (KUCIOTHBIE TOKAM, 3arpsi3HEHUE BO3yXa, M0YBbI
1 BOJJOEMOB)

®ocdop, amnorponusie Mogudukanuu (ocdopa, puznIecKkne U XUMUUYECKUE
ceorictBa. Oxcupg dochopa(V) u dochopnas kucnora, (usmdeckue u
XUMHUYECKHE CBOHCTBa, moiydeHue. Mcmonb3oBanue (ochaTtoB B KadecTBe
MUHEPAIBHBIX YI00pEHUIA

2.5

OO6mas xapaktepuctuka 3jeMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIVIEpOoJ, aUIOTPOIIHBIE
Moau(dUKaIMK, paclpocTpaHeHHEe B MpUpoae, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B npupone. OKcuabl yriepona,
X (U3NYEeCKHe M XUMHYECKHE CBOMCTBA, /IEHCTBUE Ha JKUBBIE OPTraHU3MBI,
MOJTy4YeHUE U MPUMEHEHUE. DKOJIOTHUECKUE MPOOJIeMbl, CBI3aHHBIE C OKCHIOM
yraepona(IV); rumoresa rio0anbHOrO MOTEIJICHUS KIMMaTa; MapHUKOBBIN
apdekr. YrompHas KUCIOTAa W €€ CONMM, WX (PU3NYCCKUE W XUMHUYCCKHE
CBOICTBa, MonyuyeHHe W mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIWUIIMHE, IPOMBIIUICHHOCTH H
CEJIbCKOM XO03sIiiCTBE

2.6

2.7

2.8

[TepBoHavyayibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepojaa (MeTaH, 3TaH, STWJIEH, AaleTUJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kucnora). Ix coctaB u xumuueckoe ctpoeHue. [loHsTre o OHOIOrHYECKH
BAXKHBIX BCIIICCTBAX: )I(I/Ian, 6en1<ax, er'IeBOI[aX — "N HUX pOJ'II/I B JKHU3HHN
yernoBeka. MarepuanbHOE E€QUHCTBO OPraHUYECKUMX U HEOPraHMYECKUX
COeIMHEHNH

Kpemuuii, ero ¢usnyeckue ¢ XHUMHUYECKHE CBOWCTBA, TMOJYYCHHUE U
npumenenne. CoennHeHuss KpeMHHUs B mpupoze. OOmue mpenctaBieHHst 00
okcune kpemaus(IV) u kpemuueBoi kucinore. CHIMKATHI, UX HCIOJIL30BaHUE B
OBITY, MEIUIIMHE, IPOMBIILICHHOCTH. BaxKHeHIIe CTpOUTEIbHbIC MaTEepPHaJIbl:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, xene300eToH. [IpoOmembr Oe3omacHOro
HCIIOJIb30BAHUS CTPOUTEIILHBIX MATEPUAIIOB B IIOBCEIHEBHON KU3HH

XUMUYECKUI SKCIEPUMEHT: U3y4eHHE 00pa3lloB HEOPraHWYECKUX BEIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJICHUE KAUECTBEHHBIX PEAKIMN Ha XJIOpUA-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HX TMPOTEKAHUS; OIMBITHI, OTpaXkarolle
¢usnyeckue U XMMUYECKHe CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIIOJIb30BaHNE BUJEOMATEPHUAIOB); O3HAKOMJIEHHE € 00pasllaMH XJIOPHJIOB
(rajoreHn1I0B); O3HAKOMJIEHHE C oOpa3lamMu cepbl U €€ COCJUHEHUSIMHU
(BO3MOXKHO HCITOJIB30BaHWE BHUJCOMATEPUATIOB); HAOIIOIEHHE TIpoliecca
oOyIJIMBaHUsS caxapa MoJ JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBIEHHON CEpHOM KHUCIOTHI, MPOBEIECHUE
KayecTBEHHOW peakuuu Ha Ccynb(paT-uoH U HaONIOJeHHe Tpu3Haka eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3UUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMATepHANIOB), 0OOpa3laMu
a30THBIX U (OChHOPHBIX YAOOPEHUH; TOJIyYeHHE, COOMPaHKe, pacCliO3HABAHUE U
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEICHHE KaueCTBEHHBIX DPEaKIMi Ha HOH
aMMOHMS U (ochar-uOH M U3ydEHHE TPU3HAKOB UX IPOTEKAHU,
B3aUMMOJICICTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEIBIO (BO3MOYKHO
UCIOJIb30BAHUE BHUIEOMATEPUAIOB); M3Y4YEHHE MOJeNeH KPHUCTAIIITMYECKUX
peméTok anmaza, Trpadura, (QyuIepeHa; O03HAKOMJIEHHE C IPOLIECCOM
azicopOLIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM




IIPOTHBOra3a; IOJIy4YeHUE, COOMpaHME, PACIO3HABAHHWE U H3Y4YEHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KA4YeCTBEHHBIX peaKkluii Ha KapOoHAT- H
CWJIMKAaT-UOHbl M HW3y4€HHE IPU3HAKOB MX IPOTEKAaHUS; O3HAKOMIIEHHE C
MPOAYKIMEH CHJIMKATHOM IPOMBILUIEHHOCTH; PEUIEHHE 3KCIEPUMEHTAIbHbBIX
3aja4 1o TeMe «BakHeiue HeMeTaulbl U UX COSAMHEHUS

MeTtamisl 1 BX COCAUMHCHUA

3.1

OOwiast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxkeHuss B Ilepuonuuecko cucreMe XUMHUYECKHUX dieMeHToB J[.1.
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTaiioB. MeTandeckas CBsi3b U
METaJJIMYecKasl ~KpUCTaUIMyeckass pemeérka. OJIEKTPOXMMHUYECKUN  psf
HaIPsDKEHUN METAJITIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. OO0Imue croco0bl MOTYYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposzuu. CrjiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B
OBITY U IPOMBILIIEHHOCTH

[lenouynsle Mertasuibl: nosiokeHue B llepuonnyeckoil cucreMe XHMHUYECKUX
aemenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HAaXO0XJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUIbI U
THJIPOKCUABl HAaTpus U Kaius. [IpuMeHeHHe IIeTOYHbIX METalJIOB U HX
COCTUHEHUN

3.4

[lenouHo3eMenbHbBIE  METAIBl MarHuii M KajblLMH:  MOJOXEHHEe B
[Iepnonnueckoii cucreme xumMudeckux 3imeMenToB [[.1. MenzaeneeBa; ctpoeHne
X aTOMOB; HaXOXJEHHE B mNpupoae. PU3NYECKME U XMMHUYECKHE CBOMICTBa
MarHus W Kaublius. Baxuelmume coequHeHus Kaiublus (OKCHA, TUIPOKCHI,
coin). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs!

3.5

3.6

AmomMuHuil: nonoxkenue B Ileproauueckoil cucTeMe XMMHYECKHX 3JIEMEHTOB
JI.. MennaeneeBa; CTpoeHHE aToMa; HaxoxkaeHue B npupoae. dusmueckue u
XMUMUYECKHE CBOMCTBA alOMUHMSI. AM(DOTEpHBIE CBOMCTBA OKCH/IA U THIPOKCHIA
AITFOMUHUA

Keneszo: nonoxenne B [lepronnueckoi cucremMe XUMU4YecKux snemMentos J[.1.
MeHeneeBa; CTpoe€HHE aTOMa; HaxoXJaeHue B mpupone. Dusznueckue u
XUMHUYECKHe CBOMCTBa jkene3a. Okcupl, ruapokcunbl u conu sxenesa(ll) u
xene3a(lll), ux cocras, CBOMCTBA U TOTyUYeHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMHi METalJIOB U CIUIABOB,
X (pu3nueckuMH CBOMCTBAMHM; U3YyYEHUE Ppe3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXHO MCIIOJIb30BaHUE BHUJICOMATEPHAIIOB), 0coOeHHOCTEH
B3aMMOJICHCTBUS OKCHJAa KajlblUsig W HaTpus C BOJOW (BO3MOXKHO
UCIOJIb30BAHUE BUJIEOMATEPHAJIOB); MCCIEIOBAHUE CBOMCTB JKECTKOW BOJBI;
mporecca TOpeHHsl JKele3a B KHCIOpoJe (BO3MOXHO — HCIIOJIb30BaHHE
BHUJIEOMATEPHUAIIOB); MIPU3HAKOB MPOTEKaHHs KAUECTBEHHBIX PEAKLUI Ha HOHBI
(MarHus, Kanblus, adroMuHHUs, nuHKa, xene3a(ll) m sxenesa(Ill), memu(Il);
HaOJI0ZICHNE M OMUCAHUE MPOIIECCOB OKPALIMBaHMA IJIAMEHU MOHAMH HATpPHUA,
Kaauss W Kanblusl  (BO3MOXKHO — HCIOJIB30BaHUE  BUAEOMATEpHAJIOB);
uccieoBaHre aM(pOTEpPHbIX CBOWCTB THUAPOKCHIA ATIOMUHHS U THIPOKCHIA
LIMHKA; PELICHNE YKCIIEPUMEHTANIBHBIX 33Ja4 0 TeMe «BakHeiue Meramisl u
UX COEAVHEHUSD)

XUMUA U OKpY>Karonas cpea

4.1

HoBble maTepuanbsl U TexHojoruu. BeliecTBa W mMaTepuaibl B MOBCEIHEBHOM
KU3HM YesloBeKa. XUMHUsS U 3/10poBbe. be3omnacHoe UCroiab30BaHNe BEUIECTB U




XUMHUYECKUX peakiuii B ObiTy. IlepBas momolip npu XUMHUYECKHUX OKOTax M
OTpaBJICHUSIX

OCHOBBI  JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arps3HEHHuE
okpyxatomen cpeasl [1/IK. Poins Xxumum B penieHUu 3KOJIOTHYECKUX MPOOIIEM.

4.2 .
[IpupoaHble WCTOYHHMKH YTIIEBOAOPOAOB (yroib, MPHUPOIHBIA ra3, HEQTh),
MIPOJYKTHI UX MEepepabOTKH, UX POJIb B OBITY U IPOMBIIUIEHHOCTH

43 XUMUYECKUI SKCIEPUMEHT: U3yuyeHue o0pa3IoB MaTepHalIOB (CTEKIIO, CILJIaBbI

METaJIJIOB, ITOJIMMEPHBIE MAaTEPUAJIbl)




ITPOBEPAEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon

NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

0 T[I03HABa€MOCTU SIBICHUN MPUPOIbI, MOHUMAHHE OOBEKTHUBHON
3HAYUMOCTH OCHOB XMMHYECKON HAyKH Kak OOJACTH COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOILIeH KyIbTyphl M MHPaKTHUYECKON
JESITEJIbHOCTH 4YEJIOBEKa B YCJIOBUAX COBPEMEHHOIO OOIIECTBa;
MOHMMAaHHUE MECTa XUMUU CPEAH IPYTHX €CTECTBEHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKuHﬁ; YMCHHC HCIIOJIB30BATH MOICIHN JJIA
00BICHCHUSA CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMCHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTH)KCHUSX
XMMHUYECKOH HAyKH, YTO TO3BOJIUT OOYYAIONIMMCS pPacCMaTpHBATh
XUMHIO Kak cepy cBoeit Oyaymieit mpodeccuoHanbHOMN eI TeNbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa
MIPU TIEPEXO0/I€ Ha YPOBEHB CPETHETO OOIIET0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NPUMEHSATH
CUCTEMY XMMHUYECKUX 3HAHUN, KOTOPast BKIIOYAET:

2.1

BOKHEHIINE XUMHUYECKUE TIOHATHS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOJHAS U
HEOJHOPOAHAs CMECh, OTHOCHUTENIBHBIE aTOMHAas M MOJIEKYJIspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHas Macca, MOJISIPHBIN
00bEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJb (CpeAHssA), XMMHYECKas
peaKiys, peakUUuH COEOUHEHHUS, PEAKIHMU Pa3JIOKEHUS, pEeaKIun
3aMeIleHUs, Peaklud OOMeHa, TeIoBOM 3(Q(EeKT peakuuu, 3K30- U
SH/IOTEPMHUYECKHE DPEaKLIMH, PAacTBOp, MaccoBasi JOJS XMUMHUYECKOIO
AJIEMEHTA B COEAMHEHUH, MAacCOBasl J10JIS U MPOLEHTHAsI KOHLEHTpaLHs
BEILIECTBA B pPaCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas
opOuTanb, paguyc aroma, BaJIE€HTHOCTb, CTENEHb OKHCIICHUS,
XUMHUECKasl CBSI3b, AJIEKTPOOTPULIATEIHHOCTD, MOJISIPHAsL U HETIOJIApHAsT
KOB&JICHTHAs  CBsI3b, MOHHas  CBsI3b, METaNIM4ECKas  CBA3b,
KpUCTa/NIM4ecKass pemeérka (aToMHasi, HOHHAs, MeTaJuInJyecKas,
MOJIEKYJISIPHAs), UOH, KaTUOH, aHWOH, JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs ~ JUCCOIMALMS, peakUMd HOHHOro OoOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJIEHHE U  BOCCTAHOBJIEHHE, AJIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaThMble U HEOOpaTHUMble peaKluy,
CKOpPOCTb XMMHYECKOW peakumu, Karamuzatop, I[IJIK, koppo3us
METaJLJIOB, CILIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHH: 3aKOH COXPAaHEHMSI MaccChl,
nepuoauueckuii 3akoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaJpo




2.3

3.1

TEOpHUNn XHUMUH: ATOMHO-MOJICKYJIsIpHasd TCOPH, TEOpHUA
3H€KTpOJII/ITI/I‘-IeCKOI>'I Jucconnuanun

Biianenne ocHOBaMM XMMUYECKOM IPaMOTHOCTH, BKJIFOYAIOILICH

YMEHHE MTPaBUIBHO UCTIOIh30BaTh H3yYEHHBIC BEIIECTBA U MaTepUAIIbI
(B TOM 4HCIE MHHEpaJbHBIC YAOOPCHHS, METaUIbl W CIUIABBI,
MPOJYKTHl TepepabOoTKM MPHUPOJHBIX HCTOYHUKOB YTIICBOJIOPOIOB
(yryist, mpupoaHOTO raza, He)TH) B OBITY, CEITLCKOM XO35WCTBE, Ha
MPOM3BOJICTBE M IOHUMAHHWE 3HAYCHHUS KHPOB, OCIKOB, YTIIECBOJOB
JUIS. OpTaHW3Ma YeJIOBEKa; YMEHHE MTPOrHO3UPOBATh BIMSHUE BEIIECCTB
U XMMHUYECKHUX IPOILIECCOB HA OPraHU3M YeJIOBEKa U OKPY)KAIOLIYIO

MPUPOIHYIO CPEy

3.2

3.3

3.4

YMEHUE HMHTErpupoBaTh XMMUYECKHE 3HAHMS CO 3HAHUSAMH JPYTUX
y4eOHBIX IPEIMETOB

HAJIMYHME OMBITa pabOTHl ¢ Pa3MTUYHBIMA MCTOYHUKAMHU HWH(MOpMAIUU
N0 XUMHMM (Hay4yHas M Hay4yHO-TIONYJSIpHas JHUTeparypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

yMEHUE OOBEKTUBHO OLIEHUBAThb HH(POPMALMIO O BEILECTBAaX, HX
IIPEBPAIICHUAX W IPAKTUYECKOM  IIPUMEHEHUHM U yYMEHHUE
UCIOJIb30BaTh €€ JJIs pelIeHusl y4eOHO-I03HABATENbHbIX 3314

7.1

Brnanenue ocHoBaMM NOHATHUHHOIO ammapara U CHUMBOJIMYECKOTO
S3bIKa XMMUH JUISI COCTaBJICHUS (HOpMyJ HEOPraHHMYECKUX BEIIECTB,
YPaBHEHHH  XUMHUYECKMX  pE€akUWd; OCHOBAMHM  XHMHUYECKOU
HoMmeHknatypbl (IUPAC u TpuBHanbHOI)

YMeHue oOBACHATH CBSI3b IMOJIOKEHUs dieMeHTa B [lepuoauueckoit
CUCTEME C 4YHUCJIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsia  sjpa, oOliee Yucio
AJIEKTPOHOB), pAacIpesieIEeHUeM HIIEKTPOHOB IO 3HEPreTHUYECKHM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KIS U KaJbLUs
[IpencraBnenue 0 MEPUONYECKOMN 3aBUCHUMOCTHU CBOICTB
XMMUYECKHUX AJIEMEHTOB (paJuyc aToMa, 3JIEKTPOOTPHILATENBbHOCTS),
IIPOCTBIX W CIIOXKHBIX BEIIECTB OT IIOJIOKEHUS DJIJIEMEHTOB B
Ilepuognueckoit cucreMe (B MaJbIX NEPUOAAX M TIIABHBIX
MOJArPYyMNax) 1 3J€KTPOHHOTO CTPOEHHUS aTOMa

YMenne kinaccupuimpoBaTh:

XHUMHUYCCKHUEC 3JICMCHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCAKIINU

YMeHue Onpeaeirh:

8.1

8.2

BAJICHTHOCTb W CTCICHb OKHUCJICHUA XUMHUYCCKUX DIDJICMCHTOB, 3apsn
HOHa

BUJT XMMHUYECKOM CBSI3M U THII KpHCTﬂJIJ'IH‘-ICCKOﬁ CTPYKTYpPBI B
COCAUMHECHUAX

8.3

XapakKTep Cpelibl B BOJAHBIX PaCTBOpaxX BeHIECTB (KUCIOT, OCHOBAHUH)

8.4

OKHCIINTEIIb U BOCCTAaHOBHUTCIIb

YMeHne xapakTepru3oBath (hU3MUECKUe U XUMUYECKHE CBOMCTBA!

9.1

MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kalui, MarHH,




KaJIbIIMA, aTFOMHHHH, JKEJIE30)

CJIIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX pPacTBOpoB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHUIbI U THUIAPOKCHIBI
mertamuioB [-IIA rpymm, amomunus, meau (I1), muaka, xenesa (I u

9.2 III), oxcuasr yrnepoaa (II u 1IV), kpemuus (IV), asora u docdopa (111
u V), ceppt (IV m VI), cepnucras, cepHas, a30TuCTas, a30THasl,
docdopHasi, yroibpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
OPOTHO3UPOBATh W XapaKTepU30BaTh  CBOMCTBAa  BEIIECTB B

9.3 3aBHCHMOCTH OT MX COCTaBA U CTPOCHHS, IPUMEHEHHME BEIIECTB B
3aBHCUMOCTH OT UX CBOWCTB, BO3MOXXHOCTh MPOTEKAHHUSI XUMUYECKUX
MIPEeBpAICHUI B Pa3JIMYHBIX YCIOBHUIX

10 YMeHHue cOCTaBIsATh MOJIEKYJIAPHbIE U HOHHBIC YPaBHEHUS PEaKlUi, B
TOM YHCJIE:

10.1 peaxkiuii HFOHHOro OOMeHa

10.2 OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIUi

103 WUTIOCTPUPYIOIIMX XMMHYECKHE CBOMCTBA M3yYEHHBIX KJIAcCOB
(rpynm) HeOpraHU4EeCKHX BELIECTB

10.4 MOJTBEPKIAIONINX T€HETUYECKYIO B3aUMOCBSI3b MEXKTy HUMH

11 YMeHue BBIYUCISTD (IIPOBOJUTH PACUETHI):

111 OTHOCHUTEJIBHYIO MOJEKYISIPHYI0 ¥ MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJK0 XUMHUYECKOTO JIEMEHTA B COEIMHEHUHN

11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB

114 M0 YypaBHCHUSM XHUMHUYSCKHX PEAKIUH W HAXOAHWTh KOJINICCTBO
BEIIEeCTBa, 00BEM U Maccy peareHTOB WM MPOYKTOB PEaKLUU

12 Bnanenue (3HaHUE OCHOB):

OCHOBHBIMH  METOJAaMH  HAy4YHOTO  TMo3HaHUS (HaOIromeHue,

191 U3MEpeHHue, SKCIIEPUMEHT, MOJICITMPOBAHIE) TIPU H3yYCHNUHN BEIIECTB H
XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
NPEJUIOKUTH ITYTH €€ PeIIeHMs

122 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
MOCYJI0M U J1aOOPaTOPHBIM 000PYAOBaHUEM
MpaBUIaMu O€30MacHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEeMbIMU
B TMOBCEHEBHOM KM3HU, TPAaBUIIaMH MTOBEICHUS B LESIX cOepekeHus

123 3I0pOBbSl M OKpYXKArolled NPUPOJHOM Cpelpl; NMOHMMaHUE Bpena
(omacHOCTH) BO3JCHCTBHSI HAa J>KHUBBIE OPTraHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS W MPEJOTBPALICHUS WX BPEIHOTO
BO3JICUCTBUSA

13 Hannuue mpakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIICIYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:

U3YyYeHUE U omucaHue (U3MUYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

131 ¢  (QU3NYECKUMH W  XUMUYECKHUMH  SIBJICHUSMHU,  OTBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaklui

13.2 M3y4eHHUE CIIOCOO0B pa3IeIeHUs] cMecei
MOJIyYeHUE KHCIOpOAa M HU3YYEHHE €ro CBOICTB; IOJIy4eHHE

13.3 BOJIOPOJIa U M3YYEHHUE €r0 CBOWCTB; MOJYyYCHHE YIIEKHCIOro rasa u

M3YYEHHE €ro CBOMCTB; MMOJIy4eHHEe aMMHUaKa U U3y4YeHUE ero CBOMCTB




13.4

135

13.6

13.7

MPUTOTOBJICHHE PAcTBOPOB C ONpPEIEIEHHONM MaccoBOil josei
pPacTBOPEHHOTO BEILIECTBA

MPUMEHEHUE WHJIUKATOPOB (Jrakmyca, METHUJIOpaHKa u
dbeHondTanenHa) I ONPENCICHUS XapaKTepa Cpelbl B PacTBOpax
KHUCJIOT U LIeJI0oYei

WCCIIC/IOBAHME U OMNHCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YyYCHHE B3aUMOEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMU
OCHOBaHUSIMH, COJIIMH; TIOJY4YeHHE HEpPAaCTBOPUMBIX OCHOBAHHUIA;
BBITECHEHHWE OJHOTO MeTaula JAPYrMM M3  pacTBOpa  COJH;
uccienoBaHue aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U
[UHKA

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HCOPIraHUYCCKUX COGHHHCHHﬁ»; ((9JI€KTpOHI/ITI/I‘lCCKa$I
JUCCOLIMAITHS), «BaxkHelmme HEMETaIbI U HX COCOAUHCHUA,
«Baknenne MeTalIbl M UX COCIUHCHUA»

13.8

XUMUYECKHE SKCIIEPUMEHTHI, WLTIOCTPUPYIOIINE PHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIUU Ha
NPUCYTCTBYIONIME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OPOMUI-,
wonua-, cymbdar-, Qocdar-, kapOboHaT-, CHIUKAT-aHHOHBI,
THJIPOKCH/I-MOHBI, KATUOHBI AMMOHUS, MarHusl, KaJIbIIHs, AJTFOMIHHSI,
xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YmMmenue:

141

NpEACTaBIATL PE3YJIIbTATBl SKCIICPUMCHTA B (bopMe BBIBO/IOB,
J0Ka3aTcJIbCTB, Fpa(l)I/IKOB n Ta6J'H/III U BBIABJIATH OMIIMPUYCCKUC
3aKOHOMCEPHOCTHU

14.2

YCTaHAaBJIIMBATDh CBA3U MCIKAY PCAJIbHO Ha6JHOZ[aeMLIMI/I XUMHUYCCKUMH
SABJICHUSAMMH H IMPOLECCaAaMH, IPOUCXOAAINIUMA B MaKpO- 1 MUKPOMUPE,
0OBSACHATH IIPUYNHBI MHOI‘OO6pa3I/I$I BCIICCTB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMbBIX HA OCHOBHOM
I'oCYJAPCTBEHHOM 9K3AMEHE 110 XUMHUHU

Koxa
1
1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
[lepBoHavaibHBIE XUMUYECKUE TTOHSATHUS
YucTtsle BemecTBa U cMecu. Cioco0bl pa3iesieHus: cMecei

AToMBI U MOJICKYJIBI. Xumudeckue daeMEHTH. CHMBOJIBI  XUMHYECKHX
DJICMCHTOB. HpOCTBIe H CJIOXKHBIC BEIICCTBA.

1.3

14

Xumugeckast (bopMyna. BanenTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. CTEIIeHb
OKHCJICHHUA

3aKOH TIOCTOSHCTBA COCTaBa BCHICCTB. OTHOcUTEeNBLHAsE aToOMHas Macca.
OTtHOCHTEILHAS MOJICKYJIsIpHad Macca. MaccoBast goas XHMMHYSCKOr0 JIEMECHTA
B COCIMHCHHNUN

1.5

1.6

KomnyectBo BemectBa. Moabs. MomsspHas Macca. ModsspHbIii 00BEM Ta30B.
B3anmoCBA3b KOJIMUECTBA, MACCHI U YUCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA
@uU3NYECKUE U XUMHUYECKHE SIBJICHHUS. XUMUYECKas peakuus U €€ MPHU3HAKH.
3aKOH COXpaHEHUs1 MaCcChl BEUIECTB. XUMUYECKUE YPABHEHUS

2.1

2.2

[Tepuonuueckuii 3akoH u llepuomuyeckas cucTeMa XMMHUYECKHX JJIEMEHTOB
.. MenaeneeBa. CTpoeHHE aTOMOB

Ilepnonnueckuil 3akoH. [lepuoguyeckas cucremMa XuMU4ecKux 3iaeMeHToB .M.
Menneneesa. Ilepuoasl u rpymnmnbsl. OU3HYECKUN CMBICI MOPSAIKOBOIO HOMEDA,
HOMEPOB NEpUOJa U IPYIIIbI JIEMEHTA

Crpoenue aromoB. CocTtaB aroMHbIX siaep. M3oromsl. Dnexktponsl. CTpoeHue
ANIEKTPOHHBIX  000J0YeK AaTOMOB TEpBBIX 20 XHUMHYECKHUX DJIEMEHTOB
ITepuoanueckoint cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB NEPBBIX TPEX
MEepPUOJIOB, Kaius, Kaimblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEILHOCTH,
METAITMYECKHUX W HEMETAJUIMYEeCKUX CBOMCTB) M HX COCOUHEHHH B
COOTBETCTBUU C TIOJOKEHHEM »JiieMeHTOB B Ilepuoamdeckoit cucreme u
CTPOCHHEM HX aTOMOB

CrpoeHue BemecTna

3.1

XUMHUYECKass CBS3b. KoBanentHas (HOJ'ISIpHaH u HCHOJ’I}IpHaﬂ) CBA3b.
BHGKTPOOTPI/IHaTeHLHOCTI) XUMHUYCCKUX DJICMCHTOB. HNonnas CBs3b.
Merannuueckas CBI3b

3.2

Tunsr KpUCTAJTINIMICCKUX pCH_IéTOK (aTOMHa}I, HOHHAasd, MeTaJ'IJ'II/I‘-ICCKa}I),
3aBHCHUMOCTEb CBOMCTB BEIIECTBA OT THIIA KpPICTﬂJ'IJ'IH‘-IGCKOﬁ peIHéTKI/I 1 BUJA
XHUMHUYECKOH CBI3HU

Baxwueiimine MNpEACTAaBUTCIIMN HCOPraHUYCCKUX BCIICCTB. Hemeramnel u ux
coequHeHMs. MeTaibl U X COeTUHEHUS

4.1

Knaccugukanuss M HOMEHKIATypa HEOPraHWYECKHX COEIMHEHHUH: OKCHJIOB
(coneobpasyromiue: OCHOBHBIE, KHCIIOTHBIE, am(oTepHbIE) u
HecoJieoOpa3yoInre; OCHOBaHUM (IIENOYM W HEpPacTBOPHUMBIC OCHOBAHUS);
KUCTIOT  (KHCIIOpOAcoAepXkalue ¢ OECKUCIOPOAHbIE, OJHOOCHOBHBIE H
MHOT'OOCHOBHBIE); COJIeH (CpEIHUX U KUCIBIX)

4.2

dusunueckue u XUMHUYCCKUEC CBOMCTBA MMPOCTBIX BCIICCTB-HEMCTAJIJIOB:
BOJIOPO/J1a, XJIOpa, KUCIOPO/a, CephI, a30Ta, pocdopa, yriepoaa, KpeMHHS

4.3

du3nyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHUA,




4.4

HATpHs, Kalus, MarHus M KaJbLWs, aJIOMUHM, Keje3a. DIEKTPOXUMUYECKUM
P HAIPSDKEHUM METAJIIOB

Pu3znueckue U XMMHUYECKHUE CBOWCTBA BOJOPOJHBIX COCIMHEHHN HEMETAJUIOB:
XJIOPOBOAOPOJA, CEPOBOAOPOJA, AMMHAKA

4.5

dusznueckrue W XMMUYECKHE CBOMCTBA OKCHAOB HemeTaiuioB: cepwl (IV, VI),
asora(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(IV). Iloxydyenune
OKCHJIOB HEMETAIIJIOB

4.6

4.7

4.8

4.9
4.10

Xumudeckue cBoiicTBa okcunoB: MetawioB IA-IIIA rpymmn, muuka, menu(Il) u
skenesa(1l, I). [Tonyyenue okCUI0B METAILIIOB

XUMHUYECKHE CBOWCTBA OCHOBaHWI W aM(pOTEPHBIX THAPOKCUAOB (Ha TpHUMEpe
THIPOKCUIOB  aJIOMUHHS, JKene3a, IuHKa). [lomydeHnwe ocHoBaHWT U
aM(OTEPHBIX TUIPOKCH]IOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJOPOBOIOPOIHOM, CEPOBOAOPOIHOM,
CEPHHCTOM, CEepHOM, a30THOU, (HochopHOU, KpeMHUEBOH, yronbHOU. Ocolbie
XUMHUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM CEpPHOM M a30THOM KHUCIOT.
ITony4yenue kucior

OO61mue xuMHUYecKue cBoicTBa cpenHux conieil. [lomyuenue coneit

[Tony4yenne, coOupaHue, paclo3HaBaHHE BOAOPONA, KHCIOPOJa, aMMHAaKa,
YIJIEKUCIIOTO Ta3a B 1abopaTopuu

411
4.12

[Tonyuenne amMMuaka, CEpHOM M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. OOmme
CIOCOOBI MOJYYECHUS] METAJIJIOB

I'ereTmueckas cBI3b MCXKAY KilaCCaMH HCOPraHUYCCKUX COG}II/IHGHI/Iﬁ
XUMHUYECKHE peaKknuu

5.1

Knaccugukaius XuMHUECKUX peaklui M0 pa3iMyHbIM MpU3HAKAM: 110 YUCITY U
COCTaBY Y4YacTBYIOLIUX B pEaKLUMU BEIIECTB, MO TEIJIOBOMY 3(deKTy, o
U3MEHEHUIO CTEIICHEN OKHUCIICHHUs] XUMUUYECKUX 2JIEMEHTOB

5.2

5.3

5.4

TennoBoil 3¢ pexT XMMUUYECKON peakui, TEpPMOXUMHUYECKHE ypaBHEHUs. DK30-
U DHJIOTEpMUYECKHUE peakluu. TepMoXuMHUYecKre ypaBHEHHUsI

OKHUCIUTENIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENN U BOCCTAHOBUTEIH.
[Tpouiecchl  OKMCIAEHHS] M BOCCTAHOBJICHHA.  ODIEKTPOHHBIM  OajaHc
OKHMCJIMTETbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopust 2IEKTPONUTHYECKON qucconrani. KaTuoHbl, aHMOHBI. DJIEKTPOJIUTHI U
HEeRNIeKTPoNUThL. CUITbHBIC U clla0ble 2NeKTPOIUThL. CTeneHb AUCCOIHAINH

5.5

Peakiun moHHOro oOMeHa. YCIOBMS NMPOTEKAaHUS PEaKUUd HOHHOTO OOMEHa,
ITOJIHBIE ¥ COKPAILIEHHBIE HOHHBIE YPABHEHUS PEAKIIUN

XUMHS U OKpY’Karollas cpenia

6.1

Bemecrsa u Marepuansl B IIOBCEAHEBHOM JKHM3HU ueloBeKa. besomacHoe
HCIIOJIb30BaHUE BEIIECTB M XMMHMUYECKHUX peakuuid B j1abopaTopuu U OBITY.
IlepBas MOMOILB IPU XUMUYECKUX 0KOraX U OTPABJICHUSX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpyXKaromeld cpefpl  (KUCIOTHBIC — JIOXK/H,
3arpsi3HEHUE MOYBbI, BO3JyXa U BOJOEMOB), CHOCOOBI €ro MPEIOTBpALICHUS
[Ipenenbuas ponyctumas konueHTpauust BemiectB (IIJK). Ponp xumum B
pPEIICHUH DKOJOTHYECKUX TpolsieM. VYCWIeHHe MapHUKOBOTO A dekTa,
pa3pylLieHHe 030HOBOIO CII0sI

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUSI U UX COCIUHEHUN B
ObITY, MeIUIUHE, NPOMBIIUIEHHOCTH MU CEJIbCKOM Xo3dicTBe. IIpumeHnenue
METAJUIOB M CIUIAaBOB (CTajlb, YYTI'yH, IIOPAIOMHUHHHA, OpoH3a) B OBITY U




HPOMBIIIUICHHOCTH UX coefnHeHuil. [loHsaTre 0 KOppO3uu METaIioB, OCHOBHBIC
CIOCOOBI 3aLIUTHI X OT KOPPO3UHU

[TpupoaHble HCTOYHUKHU YIIIEBOJAOPONOB (Yroyib, HPHUPOJHBIN Ta3, HEQPTH),

6.4 MIPOJIYKTHI X MepepadboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH
[lepBoHavanbHble TOHATHUS OO0 OpPraHUYECKUX BEIIECTBAX KaK O COEAMHEHMSX

6.5 yriiepoaa (MeTaH, 3TaH, STWIEH, alleTUICH, STaHOJI, TIIUIEPHUH, YKCYCHAs! KUCIIOTA).
[TonsiTie 0 OMONOTMYECKH BaXKHBIX BELIECTBAX: KUpaX, OelKax, yrieBojaax — U Ux
POJIH B KU3HH YEJIOBEKA

7 Pacuérsr:

7.1 1o (hopMyaaM XMMHYECKHX COSAMHEHHUH

7.2 Macchl (MacCOBOM) JJOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XUMUYECKUM YPaBHEHUSIM




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI U151 YYEHUKA

» Xumus: 8-# kiacc: 6a30BbIi YPOBEHB: YUEOHUK; 5-€ U3/1aHue, epepadboTaHHOE
I'a6puensu O.C., OctpoymoB WN.I'., CnankoB C.A. AkunonepHoe o61mecTBo «M3maTeascTBo
«IIpocsemienne»

» Xumust: 9-# kiacc: 6a30BbIi YPOBEHB: YUCOHUK; S-€¢ U3/IaHue, TIepepaboTaHHOE
IMa6puensu O.C., OctpoymoB WN.I'., CnankoB C.A. AxunonepHoe o61iecTBo «l3nareascTBo
«IIpocBemieHue

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET



