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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUH Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero oOpazoBanus, npeactaBieHHBIX B @I'OC OOO, a takke Ha OCHOBE (eaepabHOM
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIMU MPENoJaBaHus Y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYyYaIOIIUXCS CpeACTBAMHM Y4eOHOro MpeIMeTa, YCTaHaBIIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IIporpamMMbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEp>KaHUs, PEKOMEHIYEeMYyI0 IOCJIeJOBAaTEIbHOCTD
M3YYEHUS XUMUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHMSI OCHOBHOW 0Opa3oBaTelbHOM MporpamMmbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHUE XUMUH CIY)XHT OCHOBOH Ui JOPMHUPOBAHUS MEPOBO33PEHHS 00YJAOIIETOCS, €ro
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXKHYIO POJIb UTPAIOT GOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO pPa3BUTUSL YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s caMopa3BUTUS U (POPMHUPOBAHUS
KYJIbTYpbI JINYHOCTH, €€ 0011el 1 (YHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

crocoOcTByeT (HOPMUPOBAHHUIO I1IEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B DKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIeUu(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPaKeHHEM
0a30BOI HAyKN XMMHUHU Ha ONPEETIEHHOM dTarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIyUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUH OPTraHUYECKON XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK €€ m3ydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMBI NMOHATHH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbl MOHATUH O XMMHYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPraHU30BaHbl IO MPHUHILMITY ITOCJIEI0BAaTEIBHOTO PA3BUTHs 3HAHWW HAa OCHOBE
TEOPETHUUECKHUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— MPEICTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBINOJHAS (QYHKIUM OOBSICHEHHUS W MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKON COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MHUpa B JIOTUKE €€ CHCTEMHOW IPUPOJIBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHUM — BaXKHEHIMX (DAKTOB, MOHSATHIH, 3aKOHOB M TEOPETHUCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIIBHBIX YMEHUW W HMX NPUMEHEHUH B Y4eOHO-
MIO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH IPaBUJl OE30M1aCHOTO
oOpallleHus ¢ BEIeCTBAMU B TOBCEITHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTHN TaKUEe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HAaNpaBJI€HHOCTh OOYYEHHsS Ha CHUCTEMAaTHYecKoe TMpHUOOIIeHHE O00y4aroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(GbopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUMMHCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qrclie YMEHHH OOBSCHITh M OLIGHWBATH SBIICHUS OKPYXKAIOMIETO MHUpA, UCIOJIb3Ys 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKUX 3HaHWHA i BBIPAOOTKM JKOJOTHUYECKH IeJecoo0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbSI M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIEYETOBEYECKHX IEHHOCTEH, 'OTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HaNpPaBICHHOCTH JJalbHEeHIero ooyyeHusl.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 dacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIIO).



COJAEP)KAHUE OBbYYEHUA

8 KUIACC

IlepBoHayaibHbIe XHMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieneHus: cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
ITpocThle 1 cioKHBIE BEIEeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBas J0J1s1 XMMHUYECKOIO 3JIEMEHTA B COEIUHEHUH.

KonnyectBo BemectBa. Monb. MoisipHas Mmacca. B3aumocBs3b KonuyecTBa, Macchl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel mo GpopmyniaMm XUMHUYECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BeIleCTB. XUMUUeckue ypaBHeHUs. Knaccupukanus XuMHUUECKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, NMpaBWIaMu Pa0dOTHI B J1a0OpaToOpuu M NMpHEMaMU
oOpamieHus ¢ j1a0opaTOpHbIM 00OpYIOBAHHMEM, HW3YYEHUE W ONUCAHHE (U3NYECKUX CBOMICTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAO0JeHne GU3NYECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (FTOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE Mela ¢ KUCIOTOM) SIBJIEHUH, HaOIt01eHNE
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMO/IEIICTBUE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszioxenue ruapokcuna meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keje3a ¢ pactBopoM conu Mmenu (ll), usydenuwe crmocoOoB
paszienieHus cMeceil: C IOMOIBI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpadus, NpOBEIECHHE OYUCTKH TOBapeHHONW CoiM, HaONIOJEeHHe W OINHCaHHe
pE3yJBTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MojieNield MOJIEKYIT (IIIapOCTEP KHEBBIX).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2jIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XMMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJIyd€HHsS KHUCIOpoJa B JlabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKHE peakuuu. TomauMBo: yroib M MeTaH. 3arpsi3HEHHE BO3/1yXa, YCHIECHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTBo. Haxokaenue Boxopoaa B IPUPOE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOcO0bI motydeHus. Kucinotel u conu.

Monsipablit 00BEM razoB. PacuéTel o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbel. Hacelmennsle u
HEHACBILICHHBIE pacTBOpBL. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XUMHYecKkue cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NpUpOIHBIX Boa. OxpaHa M OYMCTKa
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUECKHEe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lonyueHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa xucinot. @usndyeckiue 1 XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS W MpEKpallleHus ropeHus (moxkapa), 03HaKOMIICHUE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPAacCTBOPEHUS BEIIECTB C Pa3IU4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HCCIEIOBaHHE OOPA3I[0OB HEOPraHMUYECKUX BEIIECTB Pa3IMUYHBIX KJIACCOB,
HAOII0/IEHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydeHHE
B3aumoieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEUTpalIu3alk, MOJYyYEHUEe HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMHU4YeCKasl CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yoT aM(pOTepHbIE OKCUBI U THUIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos /. H.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmel [lepuognueckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOJIa U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. Jl. 1. MeHnnenees — y4€Hbll U IPayKJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakLuil (TrOpeHue, peakliuu pas3jioKeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYIIECTBISETCA
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaKk U IOHATHIA,
ABJIAIOIUXCSI CHCTEMHBIMHU U1l OT/AEIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorust: porocunres, npixanue, bmochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3U. THNBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
OHIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
kartanu3e. IloHsatne o XumHueckoM paBHOBecHU. DaKTOpbI, BIHAIOINIME HA CKOPOCThb
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHUE YpaBHEHHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOI'0 OajaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHoro oOMeHa. YCIIOBHS NPOTEKaHHUS peakluil HOHHOTO OOMEHa, MOJHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoLecca AUCCOLUALIUU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapaktepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTepHBIE
crenenn okucieHus. CTpoeHne U (PU3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HEeMeTaJllaMu,
miesnoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne u (U3NYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHEe U XUMHUYECKHE CBOMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklus Ha cynbgaT-uoH. HaxoxeHnue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OObmas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, nonydyeHue u npumeHeHne. Coau aMMOHUS, UX (U3NYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHHEpPaJbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoze, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3(pQexT. YronbHas Kuciora U eé
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(O6eH3uH), UX POJb B OBITY U MPOMBINIICHHOCTH. [ToHsATHE 0 OMOJIOrMYEeCKH BaKHBIX BEIIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (1V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MaTEPHAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (QU3NUYecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB U UX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuasoB), HaOdIofeHHWEe Tpolecca OOYIJIMBaHUS  caxapa MOJA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
IPOTEKaHusl, 03HAKOMJIEHHE ¢ (PU3MUECKMMM CBOMCTBaAMHU a3oTa, gocdopa U UX COeAMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX y10OpeHuH,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM IPOTHUBOrasa, Mojy4yeHue, coOupaHue, pacro3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKaT-HOHbl W H3Y4YEHHME IPU3HAKOB MX IIPOTEKAaHHs, O3HAKOMIIEHHE C MPOIYKIHUEH
CHJIMKAaTHOW HPOMBIIIJICHHOCTH, PELICHHE IKCIEPHUMEHTANbHBIX 3ajad 1o Teme «Baxneime
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTaNIOB. MeTaliyeckas CBSI3b M METAJUIMYECKash KpHUCTaIMYeCKas
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucremMe xumMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXIAEHUE B Npupoae. PU3NYECKHE U XUMHYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXjAeHUEe B npupojae. dusznueckue 1 XMMUYECKUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl U conu xenesa (1) u xemeza (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
U3y4YEHUE PEe3yIbTaTOB KOPPO3UMH METAUIOB (BO3MOXKHO HCIOJBb30BAaHUE BHICOMATEPHUATIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KUcToposie  (BO3MOXKHO — HCIIOJNB30BAaHME  BUAECOMATEpUaoB), MPU3HAKOB MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidg (BO3MOXKHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIENOBaHHE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons Xxumuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHIH,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupUKanus, IEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsij, MPOBOJAHUKH, TOJYIPOBOTHHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, ApixaHue, Ouochepa, IKOCHCTEMa, MHUHEPAIbHBIC YIOOpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs
JOCTUT'aOTCA B X0O1€ OGy‘-ICHI/DI XHUMHHU B €JUHCTBC yq€6HOﬁ Y BOCIIUTATEIILHOU JCATCIIbHOCTU B
COOTBETCTBUHU C TPpaaAUIIMOHHBIMUA pOCCI/II;'ICKI/IMI/I COMOKYJIbTYPHBIMHA u AYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIMH B OOINECTBE MpPaBUJIAMH M HOPMaMH TOBEICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHMS, CAMOPA3BUTHUS M COIIMATH3AINN 00yIarOIUXCSI.

JIngHocTHBIE PE3YyIbTAaThl OTpaXar0T T'OTOBHOCTH 06yqafonmxca PYKOBOJACTBOBATLCS
CHUCTEMOM IMO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOI'O OTHOLLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HacCJICAUO, IIOHHMMAaHHA 3HA4YCHUA XUMHUYECKOU HAayKM B KH3HHW COBPCMCHHOI'O O6HICCTBa,
CIOCOOHOCTH BIIAJIETh OCTOBEPHOW HH(OpMAIUEl O MEPEAOBBIX IOCTHIKCHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCTIMTAHMA:

NPEJCTAaBICHUS O COIHUAIBHBIX HOpPMax M IMpaBHJIaX MEKIMYHOCTHBIX OTHOILICHHN B
KOJIJICKTHBE, KOMMYHHKATHBHOH  KOMIICTEHTHOCTH B OOINEGCTBEHHO  IOJIC3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JESATEIBHOCTH MIPU BHIMIOJIHEHUH YUIE€OHBIX, TO3HABATEIBHBIX 33/1a4,
BBIITOJIHCHUH XHMHUYECKHUX OSKCIECPUMEHTOB, CO3/JaHUM YUYEOHBIX IIPOCKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B TMPOIECCE TOW y4eOHOW IesITeIbHOCTH, TOTOBHOCTH
OLCHUBATH CcBOE MOBCACHHUEC W IIOCTYIIKKM CBOHUX TOBapI/Iﬂ_Ief/'I C IMO3MIUMKU HPABCTBCHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKM U COCTABIISIIOLIAE OCHOBY ISt
NOHMMAHUA  CYHIHOCTM  HAy4HOM KapTUHBl MHpa, MpPEJICTaBI€HHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOIBI, B3aMMOCBS3SX YENOBEKa ¢ MPUPOTHON Cpeloi, O ponu
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

IMMO3HABATCJIbHBIC MOTHUBLBI, HAIIPABJICHHBLIC Ha IIOJIYYCHHEC HOBBIX 3HAaHUU 110 XHUMHU,
HEOOXOUMBIE I OOBACHEHHS HAOIIOJaeMbIX MPOILIECCOB U SIBICHHM, IO3HABATEIbHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYIbTYphI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOIN pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHTEpPaTypOd, MOCTYMHBIMU TEXHHUUYECKUMU CpPEACTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTFOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HATNPaBIEHHOCTH U YPOBHS O0yUYECHHS B NalbHEHIIIEM;

4) ¢popMHUPOBAHUS KYJIbTYPBI 3/10POBb:

OCO3HAHHUE LECHHOCTU JXWU3HHU, OTBCTCTBCHHOI'O OTHOMICHUA K CBOCEMY 30pPOBBIO,
YCTaHOBKH Ha 3JI0pPOBBI 00pa3 JKW3HHM, OCO3HAHHE MOCIEACTBHUA U HEMPHUSITHE BPEIHBIX
NpUBBIYEK (YHOTpPEOIEHUST alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJIECHUS



mpaBuj 0€30MaCHOCTH TPH OOpAIIEHWH C XUMHYECKHMHU BEIIECTBAMH B OBITY W pealbHON
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPOMECcCHii U Tpyaa pa3IndHOro poja, YBaKCHUE K
TPyAy W pe3ylbTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
OPEIMETHBIX 3HAHUM 10 XWMHHM, OCO3HAaHHBIA BBIOOP HMHIMBUAYAIBHOW TPAaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW NMpodecCHOHAIbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aIAITHPOBATHCS B MPO(EeCCHOHAIBHOM Cpe/e;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M 0E30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHWE K COOCTBEHHOMY (H3MUECKOMY M TICHXHYECKOMY 370POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TPaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHUSA, MOJy4aeMbIe NMPU U3YUYCHHH XUMHH, JUIS PELICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJbTYPBI, OCO3HAHUS TNTOOAIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX peIIeHUs
MMoCpCACTBOM MCTOAOB XUMHUH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHA PYKOBOJACTBOBATLHCA MM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX pPe3ylIbTATOB BBIICISIOT 3HAYMMBIC Uil (OPMHPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYToe.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUW U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAY4YHOH KapTHHE MHpa, U YHUBEpPCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbIE, PETYJIATHUBHBIE), KOTOpble oOecrnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUEOHOM JIeATEIIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHUU 3HAaHWUH:
pacKpbhIBaTh CMBIC] XHMHUYECKHX TIOHATHH (BBIIENATH WX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TIOHATHS IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHWYCCKHUX BCIICCTB U XUMHNYCCKUX pCaKIII/II\/'I, YCTaHAaBJIMBATb MPUYIUMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMH U3YUCHUS, CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHBIC, JICyKTUBHBIC,
10 QHAJIOTUH ), JIeJIaTh BBIBOJBI M 3aKITFOUCHHUS,

yYMEHHE MPHUMEHTHh B Ipoliecce MO3HaHMS MOHATHS (IIpeIMETHbIE U MeTanpeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM pEakiMd — TpUd PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y‘-IéTOM 3TUX MOICIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABIIATH u
XapaKTE€PHU30BaTh CYIICCTBCHHBIC MPHU3HAKHU HU3y4aCMbIX 00BEKTOB — XMUMHYECKHAX BCIIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-CIICACTBEHHBIC CBSI3U U
NPOTHBOPEYHS B U3YYaEMBIX MPOIIECCAX U SBICHHSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEIACHHUIO yYECHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIISATh OTYET O IPOJIeIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHUYECKOTO COAEp)KaHUs, CIpPaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSThH pa3INdHble METOIbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe UHbOpMaUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNeIEHHOT0 THUMA, MPHOOPETEHHE OIbITa B 00JACTH HCIOIB30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
uH(pOpMallUl U WJUIIOCTPUPOBATh pEIIaeMble 3a/ladyl HECIOXHBIMU CXEMaMH, JAUarpaMMaMu,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCIeI0BaTEIbCKOU
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYKaroLEeH IPUPOJHON CPEebl.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

yMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora u (Wiu) OUCKYCCHU) MO CYLIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMSI IPEACTABIIATH MOJy4YEHHBIE PE3YJIbTaThl I03HABATEIBHON JESITEILHOCTU B YCTHBIX
U THMCbMEHHBIX TEKCTaxX; JAelaTh IPE3CHTALUI0 PE3YJIbTAaTOB BBINOJHEHUS XHMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHMKAMHU B COBMECTHOI IMO3HABaTEIbHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHAILIUS COBMECTHBIX JAEHCTBUM, ONpeeleHe KPUTEPUEB M0 OIIEHKE KauecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIC YHHBepCaJIbHbIC y4eOHbIC 1eHCTBHUA:

YMEHHE CaMOCTOATEIBHO ONPENENATh LIEIU ACITEIbHOCTH, IIJIaHUPOBAaTh, OCYLIECTBIIATS,
KOHTPOJIMPOBaTh U MpPU HEOOXOAWMOCTH KOPPEKTHPOBATh CBOKO JI€ATEIBHOCTh, BBHIOMpATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUI IpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX M PEaKIUIX, OLIEHUBATh COOTBETCTBUE IMOJIYUEHHOTO pe3yibTaTa 3asiBICHHON 11eNu,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJJaHUI.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTaHOBJICHHOTO JIaHHOW (enepasibHOM paboyell TpOrpaMMoOi, BBIJCISIIOT: OCBOCHHBIC



o0y4aroIMMUCST Hay4yHbIC 3HAaHUS, YMEHUS M CIOCOObI JeicTBuH, cnenuduueckue A
OpeIMETHOW 00sacTH «XUMUS», BUIBl JAEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpETaLNH, TPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CHTYalLlUsX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0Aa30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
JJIEMEHT, MPOCTOE BEILECTBO, CIIO)KHOE BEIIECTBO, CMeCh (OJHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHUYECKas peaKIysl, Kiaccudukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTalb, pajuyc aroMa, XMMHYECKas CBs3b,
NOJIIpHAsl U HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUS (OpMyNn BEIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHHSX, NPUHAUICKHOCTh BEHIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMHUYECKUX 3JEMEHTOB OT MX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHAa ABOIaipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jivyaTh IMOHITUS «JIaBHas moArpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMM CTPOCHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (M0 YMUCIY WM COCTAaBY Y4YacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIUIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAaue€CTBEHHOI'O COCTaBa,
BO3MO>XHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XMMHUUECKOM peakliny;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHUE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBIABICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BEIECTB M XWMHYECKHX PEAKIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HaOmoJeHue, U3MEpPEHHE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJIHCHHIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOJOPONA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y NPOBOJIUTh XMMHUYECKUE SKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakMyc, (heHoadTaIeuH, METHIOPAHXK U JIPYTHUE).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIUXCS YMEHHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHX MOHSITHUN: XMUMHYECKUN SJIEMEHT, aToOM,
MOJIEKYJIa, NOH, KATUOH, aHHMOH, IIPOCTOE BELLECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBSI3b, TEIIOBOM 3(PEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOpP, DNEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMbIC W HEOOpaTUMBIC pEaKIIUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTb, XHUMHUYECKas CBs3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKas), KPUCTAUIMYECKass pemeTka, KOppo3us
METaJUIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKON peakluH, MPEeACIbHO JOMyCTHUMAas
koHneHTpauus [1JIK BemnecTna;

WJUTFOCTPUPOBATh B3aMMOCBSI3h OCHOBHBIX XMMHUYECKUX TMOHATUM U TPUMEHSITH ITH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJICHHS (OpMYJT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpENEeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COEIMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAIIECKHOCTh BELIECTB K OMNpPENEIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyriam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XHUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJUTMYECKON pelIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbIich [lepuogunyeckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHUCTEMBbl XMUMHUYECKHX OJJIEMEHTOB: pa3juvaTh MOHATHS «TJaBHas moarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCI B TMEPHOAMYECKOW Tabmuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01iee YUCIIo IEKTPOHOB U pacHpeeIeHHe UX 10 JIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB DJJEMEHTOB M HX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;



KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHUE BEIIECTBA, XUMHUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHeHU(PUUYECKHEe XUMHUYECKHEe CBONCTBA
IPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXK/Iasl ONMKUCAHUE NPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXAY BELIECTBAMHU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTHU
POTEKaHUs XMMHUECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opy/soBaHuEM, a TakKe IMpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKIUSMHU TIO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aAMMHAKa M YTIIEKUCIIOTO ra3a);

MIPOBOJIUTh PEAKLMUH, MOATBEPKAAIOIINE KAUeCTBEHHBIM COCTaB pPa3JIMYHBIX BELIECTB:
pacrmo3HaBaTh OMNBITHBIM IYTEM XJIOPHA-, OpOMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynb(aT-, THIPOKCHUA-MOHBI, KATHOHbBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl IO3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
8 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3jiesioB U JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 2 bubmuoreka [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4deckue 15 1 0 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lousarue 5 0 1 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopon. [onsitue o 3 0 1 bu6mmoreka [IOK
KHMCIIOTaX M COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBAHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro 1o pasuery 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bu6mmoreka [JOK
' XUMHYECKHX ditemenToB []. 1. https://m.edso00.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubmuoreka [JOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
[loBTOpEeHue u yrioyonenue 3HaHUN Bbu6mmoteka [JOK
1.1 5 1 0
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 1 bu6mmoteka [JOK
' peaxuui https://m.edsoo.ru/7f41a636
DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 0 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
22| onewertos Viacepym, Copan et ; 0 ;  BubmoresalloK
' PYHIBL -EP https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23| snewemos VAspynrs Ason foogopui | 7 0 ,  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
o | S s . | L oo
' ) PYTIEL poA https://m.edsoo.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
HWroro no pazneny 25



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

Pa3zgen 3. MeTasIbl M UX COeAUHEHU A

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubmmorexa LIOK
) He CBOMCTBA MET B
m . https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 httos://m.edso0.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemntecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




ITHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxa Konrposbusie  IIpakTnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYeHUS
padoThbI padoThbI pecypcbl

1 [Ipeamer xumun. Pons xumuu B 1 0 0 bu6mmoreka [IOK
JKH3HH 4yesloBeka. Tena u BerecTsa 01.09.2025  https://m.edsoo.ru/ff0d210c

5 ITonsTne o MeToIax IMO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMHHU 03.09.2025  https://m.edsoo.ru/ff0d227e
[IpakTrueckast padora Ne 1

3 «[IpaBuia paboTsI B 1ab0paTopuu 1 1 0 1 0
pUEMBI OOpAIICHHS C 08.09.2025
71a060paTOPHBIM 000PYTOBAHUEM)

4 YucTele BelecTBa U CMECH. 1 0 0 bu6mmoreka [IOK
CriocoObl pa3ziesieHus: cMecei 10.09.2025  https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2

5 «Paznenenune CMeceﬁv (Ha mpumepe 1 0 1 15.09.2025 0
OUYMCTKU TOBApEHHOU COJIN)»

6 ATOMBI U MOJIEKYJIBI 1 0 0 Bu6miorexa LIOK

17.09.2025  https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 0 0 bu6mmorexa [IOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB 22.09.2025  https://m.edsoo.ru/ff0d2be8

8 [IpocTbie 1 clnoKHbBIE BELIECTBA 1 0 0 bubmorexa HOK

24.09.2025  https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE yUeHHE 1 0 0 99.09.2025 0

10 3aK0H TOCTOSIHCTBA COCTaBa 1 0 0 0



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

BeIeCTB. XUMUYECKasi hopMyIia.
BaJleHTHOCTh aTOMOB XMMHUYECKHX
3JIEMEHTOB

01.10.2025

OrHOCUTEIbHAA aTOMHAs Macca.

11 OTHOCHUTENBHAS MOJIEKYIISIPHAS 03.10.2025 0
macca
12 MaccoBast 1011 XUMHYECKOTO 0
9JIEMEHTA B COCMHEHUH 06.10.2025
13 KonuuecTBo BemecTBa. Mob. 0
Momnspras macca 08.10.2025
14 DU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK
SIBJICHUS. XMMUYECKasi peaKius 13.10.2025  https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBUS MIPOTEKAHUS 0
XUMHYECKHUX PEAKIIUM 20.10.2025
16 3aKOH COXpaHEeHUs1 MacChl BELIECTB. 0
XVMHYECKUE YpaBHEHUS 22.10.2025
Beraucenust Komu4ecTBa, Macchl
17 BEIIECTBA 110 ypaBHeims[M 05.11.2025 0
XUMHYECKHUX PeaKIuii
Knaccugukarms XuMiuaecKux
18 pjafljmgl) (coeHm/IHeHI/Is[, pa3noKeHHs, bubmmorexa LIOK
samemers, oGMera) 10.11.2025  https://m.edsoo.ru/ff0d3f34
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIIUKIIOTIEUCT. O606HjeHPIe U 12.11.2025 0
cUCTeMaTH3aIHs 3HAHUH
20 KonTtponbHas padora Nel o reme 0
«BemiecTBa U XUMUYECKUE PEAKLIUN 17.11.2025
21 Bo3nyx — cmechk razos. Cocrtas bu6mmoreka [IOK



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3f34

Bo3ayxa. Kucnopon — snemeHT u 19.11.2025  https://m.edsoo.ru/ff0d448e
npocroe BeniectBo. O30H
DuU3NYECKUE U XUMUYECKUE

99 CBOMCTBA KHCJIOpOJia (peakuu bubnmoreka [JOK
okucnenus, ropenue). [lonstie 06 24.11.2025  https://m.edsoo.ru/ff0d4614
OKCHJIaX
Crioco0bI nostyyeHust KUCI0poa B

23 71a00paTOpUX U MPOMBILUIEHHOCTH. 96.11.2025 0
[Ipumenenue kucnopoaa
TennoBoii 3G PeKT XUMUIECKOI

24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHCHUH, 01.12.2025  https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUIECKUX PEAKIHIX
TornuBo (HedTh, yroib U METaH).

25 3anH3HeI—EHeq];O3ijyl;(a CHocoOBI lro bubmorexa IOK

’ 03.12.2025  https://m.edsoo.ru/ff0d4c4a
IpPEeJOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme

26 «[Tomyuenue u cobupanue ) 08.12.2025 0
KHCJIOPO/a, U3yYeHHE ero CBOMCTB»

97 Bonxopon — anemeHT u mpocToe bubnnoreka [JOK
BelecTBo. HaxoxieHue B mpupo/ie 10.12.2025  https://m.edsoo.ru/ff0d4ddO
dusnueckue 1 XUMUYECKHe

28 cBoiicTBa Bogopoaa. [Ipumenenue bubmorexa HOK

15.12.2025  https://m.edsoo.ru/ff0d4ddO
BOJIOpOJIA

29 [TonsaTue o KkucnoTax M CONSAX 17.12.2025 0

30 CriocoOb!I moTydeHust BOAOPO/ia B 0
nabopaTopun 22.12.2025



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

31

[IpakTuueckas padora Ne 4 o reme
«[Tomy4enue u cobupanue BoJ0poa,
U3y4YCHHUE €r0 CBOMCTBY

24.12.2025

32

33

34

MomnsipHblii 00bEM ra30B. 3aKOH
ABoraapo

Berancnenust 00bEMa, KOIM4ecTBa
BEILIECTBA ra3a 10 €ro U3BECTHOMY
KOJIMUECTBY BELLECTBA WJIK 00BEMY

Breruucinenus 006EMOB ra3oB 1o

YPaBHCHHUIO pCAKIIMN HAa OCHOBC
3aK0HA 00BEMHBIX OTHOIIIEHMI ra30B

bubmuorexa [JOK
29.12.2025  https://m.edsoo.ru/ff0d542¢

35

Dusnueckre 1 XUMUYECKHE
CBOMCTBA BOJIBI

36

37

38

39

Cocras ocuoBanuii. [lorsarue 00
WMHJIAKATOpax

[TpakTuyeckas padora Ne 5 o Teme
«IIpurorosiieHHE PACTBOPOB C
onpenenEHHON MacCOBOU 101EN
PacTBOPEHHOTO BEUIECTBA»

Bona kak pactBoputens.
Haceimmennbie 1 HeHaChIIIEHHbBIE
pacTBOpbl. MaccoBasi 10J1s1 BEIIeCTBa
B pacTBOpE

KonTtponpHas padora Ne2 o teme
«Kucnopoa. Bonopon. Boga»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d59e2

40

Oxkcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

41

[TonyuyeHne u XMMUYECKHE CBOMCTBA



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d664e

KHCJIOTHBIX, OCHOBHBIX U
aM(pOTEpHBIX OKCHIOB

42

43

OcHOBaHUS: COCTAB,
KJaccu(uKalus, HOMEHKIATypa

[Tonydyenune nu XuMHYECKHE CBOMCTBA
OCHOBaHUH

44

Kucnotsr: cocras, kaccuduxanus,
HOMEHKJIaTypa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

45

46

47

ITomydyenue 1 XuMHYECKHUE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIIATYpA,
CIOCOOBI OMYyYEHUS, XUMHUYECKHE
CBOMCTBa

[IpakTuueckas padbora Ne 6.
Pemienune skcriepMMeHTaNbHBIX 3a/1a4
1o Teme «OCHOBHBIE KJIACCHI
HEOPraHMYECKUX COECTUHEHUI»

bubmuorexa [JOK
https://m.edsoo0.ru/00ad9474

48

FeHeTI/I‘IGCKaSI CBA3b Me>1<)1y
KJIaCCaMU HEOPraHUYECKUX
COeIMHEHUN

49

50

o1

O00011eHNEe U CUCTEMATU3ALIS
3HAHUHI

KonTtponbHas padora Ne3 o treme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coenquHeHni"

HepBLIC IIOIIBITKH Knaccn(bmcam/m
XMMHYECKHX AIeMEHTOB. IloHsaTHE O
rpynmnax CXOAHbIX 3JICMCHTOB

bu6mmorexa [IOK
https://m.edso0.ru/00ad9ch?2

bubmuoreka [JOK
https://m.edso0.ru/00ad9ffa



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9ffa

52

Ilepronnueckuii 3aKOH U
[lepuoauueckas cucrema
XHUMUYECKHX dj1eMeHToB 1. 1.
Meunpeneena

53

54

55

[Tepuoapl, rpynmsl, MOATPYMIIIbI
Ctpoenue atomoB. CocTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue JIEKTPOHHBIX 000JI04eK

aToMOB 3JieMeHTOB [leproanueckoit
cucrtemsl J. 1. MeHaeneeBa

bu6mmorexa [IOK
https://m.edsoo0.ru/00ada342

bubmuorexa [JOK
https://m.edsoo.ru/00ada6bc

56

XapakTepruCTHUKA XUMUYECKOTO
3JIEMEHTA IO €r0 IMOJIOKSHHUIO B
ITepuoanueckoii cucreme /1. U.
Menneneena

S7

3nauenue [lepuonnyeckoro 3aKkoHa

JUISl pa3BUTHS HAYKH U NIPAKTUKU. [[.
N. MenneneeB — y4€HbIH, IeAaror

U TPAXKIaHUH

bu6mmorexa [IOK
https://m.edso0.ru/00ada96e

58

59

60

Peseprubiit ypok. O600111eHIE U
cucTeMaTu3aIlus 3HaHuH /
Bcepoccuiickas mpoBepodHas padboTa
DIIEKTPOOTPULIATETLHOCTh aTOMOB
XUMHYECKHUX IJIEMEHTOB

HMonnas xumuueckas CBSI3b

bubmuorexa [JOK
https://m.edsoo.ru/00adaab8

61

62

KoBanenTHas MMoJIApHas XUMHUYCCKast
CBA3b

KoBanenTnas HenossspHas
XUMHYECKasI CBSI3b



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

KonTtponsnast padora Ne4 o reme
«Ctpoenue atoma. XuMHUeCKas

63 . 1
cBs13b» / Beepoccuiickas
poOBepoYHas paboTra
bubmuorexa [JOK
o4 CTerens OKkuCIeHIA 1 https://m.edsoo.ru/00adae28
65 OKHCIUTENBHO-BOCCTAHOBUTEIHHBIE 1
peakuu
66 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb076
PesepBHeIit ypok. O000IICHHE 1
67 CHUCTEMaTH3alUs 3HAHUH 110 TeMe 1
«CTpoeHue aroma. XUMHUYECKas
CBSI3b»
68 Peseprubiit ypok. O60011eHIE U 1
CHUCTEMATH3AIMs 3HAHWHA
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

9 KJIACC

Ne
n/n

Tema ypoka

[lepuoanueckuii 3aK0H.
[Tepuonnueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenpaeneeBa

3aKOHOMEPHOCTH B U3MEHEHHUH
CBOICTB XUMUYECKUX JIEMEHTOB
MEPBBIX TPEX MEPHOJIOB
Knaccudukanus u HOMeHKIaTypa
HEOPTraHWYECKUX BEILECTB

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHust

03.09.2025

05.09.2025

10.09.2025

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

Bunpsl XuMu4uecKoil CBSA3U U THIIEI
KPUCTAJUIMYECKUX PEIIETOK

Konrponsnas padora Nel mo teme
«[loBTOpEHuUE u yriaydneHue
3HAaHU OCHOBHBIX pa3eiioB Kypca
8 kiacca»

Knaccudukanus xumudeckux
peaxkuii Mo pa3IMuHbIM
pU3HaAKaM

[loHsTHE O CKOPOCTH XUMUYECKOMN
peakuuu. [IoHsTHE O TOMOTEHHBIX
Y TETEPOTEHHBIX PEAKLIUAX

12.09.2025

17.09.2025

19.09.2025

24.09.2025

bubmuorexa [JOK
https://m.edsoo.ru/00adbcb0

IToHsgaTHE 0 XUMHYECKOM
paBHOBecHH. DaKTOPHI, BIUSIONINE

26.09.2025



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

Ha CKOPOCTb XUMHUYCCKOU pcakuuunu
U IIOJIOKCHUE XUMHNYECKOI'O
paBHOBECUA

10

11

OKHUCIIUTENBHO-
BOCCTAHOBUTCJILHBIC peaKHI/II/I

Teopust 37EKTPOTUTUYECKOMN
muccouuanuu. CUIbHbIE U c1alble
AJIIEKTPOIUTHI

Honnble ypaBHEHHsI peakui

01.10.2025

03.10.2025

08.10.2025

12

XHUMHUYECKUE CBOMCTBA KUCIIOT U
OCHOBAaHUH B CBETE IIPEACTABICHUI
00 3JIEKTPOJINTUYECKOM
JUCCOoLUaluu

10.10.2025

13

XHUMHUYECKHE CBOMCTBA COJICH B
CBETE MpeACTaBIeHUI 00
AIIEKTPOJIMTUICCKON JTUCCOITUAITTT

15.10.2025

bu6mmoreka [IOK
https://m.edso0.ru/00add8b2

14

15

16

XHUMHYECKHE CBOMCTBA COJICH B
CBETE MpeACTaBIeHUI 00
AIEKTPOIUTUUECKON JUCCOIIHAIITT
[IpakTuueckas padora No 1.
«Pemenne sKcrepuMeHTaIbHbIX
3a1auy

O000111eHUE U CUCTEMATU3 AL
3HAHUU

17.10.2025

22.10.2025

24.10.2025

17

[TonsTHE O TUIpONH3E CONEN

05.11.2025

bu6mmorexa [IOK
https://m.edsoo.ru/00add9d4

18

KonTtponsHast padora Ne2 o treme



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

«INEKTPOIUTUYECKAS
qucconuanus. XuMHUeCKue
peaKIuu B paCTBOPAX»

07.11.2025

19

OO0mast xapakTepuCTHKA
rajoreHoB. XMMHU4YECKHUE CBOMCTBA
Ha IpUMeEpe Xjopa

12.11.2025

20

21

22

XnopoBogopoa. CossiHast KUCIIOTa,
XMMHYECKHUE CBOMCTBA, MOJyYECHUE,
MIPUMEHEHHUE

[TpakTuueckast pabota Ne 2 o
teme «llonyuenue consHoit
KHUCIIOTHI, U3y4YeHHE €€ CBOMCTBY

Brruucnenus mo YpaBHCHHUAM
XUMHUYCCKHUX peaxunﬁ, €CJIM OAUH
N3 pCarcHToOB IdH B M30BITKE

14.11.2025

19.11.2025

21.11.2025

23

OO61as xapakTepuCcTHKa
aneMeHToB VIA-Tpymnmbl

26.11.2025

24

25

26

ANnoTponHsle MOAU(PUKALIUN
cepbl. Haxoxnenue cepol 1 e€
COCIMHEHUH B IPUPOJIE.
XHWMHYECKUE CBOMCTBA CEPBI
CepoBonoponi, CTpOECHHE,
¢u3nueckrue 1 XUMHUYECKHUE
CBOMCTBa

Oxcuppl cepbl. CepHas KMCIIOTA,
¢u3nueckrue 1 XUMHUYECKHE
CBOMCTBA, IPUMEHEHUE

28.11.2025

03.12.2025

05.12.2025

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

27

XHUMHUYECKUE PEAKITNH, JICKAIUE B

bu6mmoreka [IOK



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

28

OCHOBE ITPOMBILINIEHHOTO CII0c00a
MOJIYYEHUS CEPHOI KUCIIOTHI.
XUMHUYECKOE 3arpsi3HeHue
OKpYXKarolien cpebl
COCTUHEHUSIMU CEPBI
[IpakTuyeckas pabora Ne3 o reme
"DKCIIEpUMEHTAIbHOE PELIEHUE
3anad no teme [loarpynmna
Kuciopojaa"

10.12.2025

12.12.2025

https://m.edsoo.ru/00adec8a

29

OO61as xapakTepuCcTHKa
aneMeHToB VA-rpynnsl. A30T,
pacrpocTpaHeHHe B IPUPO/IE,
bu3nyeckrue 1 XUMHUYECKHE
CBOMCTBa

17.12.2025

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

30

AMMHax, ero puznueckKue u
XAMHYECKHE CBOMCTBA, MOJyYeHUE
Y IIPUMEHEHUE

19.12.2025

bu6mmorexa [IOK
https://m.edso0.ru/00adf004

31

32

33

[IpakTuueckas padbora Ne 4 o
TEME «HonyquI/Ie aMMUakKa,
W3Y4YEHUE €T0 CBOMCTBY»

Brraucnenue MaccoBoM 107U
BBIXOJa IPOJIYKTA PEAKIIHH
A3oTHas Kuciora, e€ pusndeckue
1 XUMHYECKHE CBOMCTBA

24.12.2025

26.12.2025

34

Hcronp30BaHne HATPATOB U COJIECH
AMMOHMS B KAUECTBEC MUHEPATIbHBIX
ynoOpeHuit. XuMu4ueckoe
3arpsA3HEHUE OKPYXKAIOIIeH cpeibl
COCAMHEHUSIMH a30Ta

bu6mmorexa [IOK
https://m.edso0.ru/00adf518



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf518

35

®dochop. Okcun dhocdopa (V) u
docdopHas kuciaora, GU3nIecKre
Y XUMHUYECKUE CBONCTBA,
MOJTyYCHUE

36

Hcnons3oBanue pochatos B
KaueCTBE MHUHEPATBHBIX
ynobpenuii. 3arps3HeHue
MIPUPOTHON cpenbl pochaTamu

bubmuoreka [JOK
https://m.edso0.ru/00adfc20

37

Yraepon, pacipocTpaHEHHUE B
npupoie, GU3NISCKUE U
XAMHYECKHUE CBOMCTBA

38

Oxcuapl yriaepoaa, ux pusnueckue
Y XMMHYECKHE CBOMCTBA.
DKoJnoruyeckue npooIemsl,
CBSI3aHHbBIE C OKCHUJIOM yTJIepoaa
(Iv)

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

39

40

41

YroapHasg KUCIoTa U €€ COoJIn

[TpakTuyeckas padora Ne 5 o
teme "[lonydyeHne yriekucioro
ra3a. KauectBeHHas peakuus Ha
KapOoHaT-HOH"
[TepBoHavanbHbIE MOHATHS 00

OpTaHU4YCCKUX BCIICCTBAX KAK O
COCAUHCHUAX YTJICpOda

bu6mmorexa [IOK
https://m.edsoo.ru/00ae054e

42

43

Kpemuuii u ero coenHeHUst

[IpaxkTuueckas padora Ne 6.
Pewienne skciepuMeEHTAIBHBIX
3a1a4 1o reme «Baxkueimue



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae054e

HEMCTAJJIbI U UX COCOAHUHCHU

44

45

46

47

O06001IeHre 1 TOBTOPEHUE T10 TEME
"BaxHeiime HeMeTaJUILI U UX
coequuenusa”

Kontponbnas pabora Ne3 o teme
«BaxHeime HeMeTalubl U UX
COCTUHEHUS

OO61mas xapakTepuCcTHKa
XUMUYECKHUX AJIEMEHTOB —
MeTauioB. MeTtamiueckas CBs3b U
MeTaJIMuecKasi KpucTajuinuecKas
pemérka. Pu3nvecKre CBOMCTBa
METaJUIOB

XUMHYECKHE CBOMCTBA METAJIOB.

DNEKTPOXUMHUYECKUN psif
HanpsHKEHUH METallIoB

48

49

O61ue crnocoOb! MOTyYEHUs
metasuioB. CriiaBbl. Berancnenus
10 YPaBHEHUSAM XUMUYECKUX
peaKIMii, ecIM OUH U3 peareHTOB
COJICPKUT MPUMECH

ITousTue o KOppO3nH METAJIJIIOB

bu6nmoreka [JOK
https://m.edso0.ru/00ae1156

bu6mmorexa [IOK
https://m.edsoo0.ru/00ael1278

50

51

[llenounbie METATIBI

OKCI/I,[[BI U TUAPOKCUABI HATPUA U
KaJIus

bu6mmorexa [IOK
https://m.edso0.ru/00ael14b?2

52

[llenoyHo3eMeNbHBIC METAJIIBI —



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

KaJIbIIUA U Mardui

53

54

Baxueiinme coeMHESHNS KaJIbIUS

O000111eHrEe U cCUCTEMATU3ALIIS
3HAaHUH

bu6mmoreka [IOK
https://m.edso0.ru/00ae15e8

55

JKEcTtkoCcTh BOJBI U CIIOCOOEI €8
yCTpaHEHUS

56

57

[TpakTuueckast pabota Ne 7 o
TeMme "JKECTKOCTH BOABI U METOIBI
e€ yctpaneHus"

AmroMuHUNR

58

59

60

AmMoTepHBIe CBOMCTBA OKCHIA U
TUAPOKCHIA
Keneso

OKCHJIBI, THAPOKCHJIBI B COJTU
xenesa (1) u xenesa (I11)

61

62

63

O00011eHNe U CUCTEMATU3 AL
3HAHUN

[TpakTuyeckas padora Ne 8.
Pemienne skcnepuMeHTAbHBIX
3a1a4d 1o TeMe «BaxkHelmue
METaJUIBI M UX COSIMHCHUS

Borurcnenus o ypaBHeHUAM
XUMUYECKHUX PEaKLUid, €CIU OJJUH
U3 PEareHTOB JIaH B U30BITKE WIIH
COJICPXUT IpUMecH. Beruncnenus
MacCOBOM JIOJTM BbIXO/a MPOAYKTa
peakiuu



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

O00011eHUE U CUCTEMATU3 AL

64 . 1
3HAHUH
KonTtponsnast padora Ne4 o reme

65 «Bakneinme MeTaJlIbl B KX 1
COCTMHCHUS)

66 BemecTBa u matepuaisl B 1 bu6mmorexa [IOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XUMHUYECKOE 3arpsI3HEHHNE bubnnoreka [JOK

67 . 1
OKPYXKaIOIIeH Cpe/ibl https://m.edso0.ru/00ae4270

68 Ponp xumuu B perieHnn 1 bubnnorexa [JOK
IKOJOTUYECKUX TPOOIIeM https://m.edsoo.ru/00ae4270

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJLHOM ITPOI'PAMMBI

8 KUIACC
Kox
nposep .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
HEMOTO 00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJibT
ara
1 ITo Teme: «IlepBoHavaIbHBIE XUMUYECKHUE TOHITHS
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHMX IIOHATHI: aToOM, MOJEKYJIa,
XUMHUYECKHM 3JIEMEHT, NPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOIHAs U HEOAHOPOJNHAs), BAJIEHTHOCTb, OTHOCUTENIbHAsl aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJUYECTBO BEILIECTBA, MOJIb, MOJISIpHAas Macca,
11 MaccoBasi J10JI1 XUMHUYECKOTO 3J€MEHTa B COCIUHEHUHU, MOJIAPHBIIH 00BEM,
XUMHYECKasi peakiusi, KiacCU(UKalusl peakluil: peakiuu COCIUHEHUS,
pEeaKUMU pa30oKEHUs, peaklUM 3aMEeLIeHMs, peakuuu oOMeHa, 3K30- U
SHJIOTEPMHUYECKHE PEAKINH, TETUIOBON 3((EKT peaKiiu, pacTBOp, MaccoBas
710711 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B pacTBOpe
1 WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XMUMHMYECKHX IIOHATHH U
' MPUMEHSITh 3T MOHATHUS IPY ONMCAHUU BEIIECTB U UX MPEBpalLlEHUI
13 MCIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJIsi COCTaBlIeHUsI (hOpMYJl BELIECTB
' Y YPaBHEHUN XUMHUYECKUX PEaKIUI
14 pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHMsI MacChl BEIIECTB, IMOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKOHa ABOraapo
1.5 OTpeNieNATh BaJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX
16 KJaccu(uIUpoBaTh XMMHUYECKME peakuuud (M0 YUCIy U COCTaBy
' YYaCTBYIOUIMX B PEAKIUH BEILIECTB, M0 TEIIOBOMY 3P (DEKTY)
1.7 BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB
18 BBIUMCIISATH MAacCOBYIO JOJIO XHUMHYECKOTO 3JeMeHTa 1o Qopmyse
' COEIMHEHUS,
1.9 BBIUHCIISTh MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
110 NPUMEHSTh E€CTECTBEHHOHAy4YHble€ METOJbl TO3HaHWs — HaOJIIoJeHue,

U3MEepeHne, MOICTUPOBaHNE, SKCTIEPUMEHT (PEalIbHbII U MBICIICHHBII )




ITo Teme: «BaxxHeiire npeaCTaBUTEIM HEOPTAHUUECKUX BEILIECTBY»

2.1

2.2

pPacKpbIBaTh CMBIC OCHOBHBIX XHUMHYECKHX IOHSTHUNA: OKCHJ, KHCJIOTa,
OCHOBaHUE, COJb
ONpEAENATh IMPUHAMJICKHOCTh BELIECTB K  ONPEIEIEHHOMY  Kiaccy

coeMHeHu# no popmMynam

2.3

KJ'IaCCI/I(bI/IHI/IPOBaTB HCOPIraHN4YCCKUEC BECIICCTBA

2.4

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOICTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOJTBEpXKIasi OMHMCAHUE MPUMEpPAMU MOJICKYIISIPHBIX

YpaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX pEeaKni

2.5

2.6

2.7

3.1

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTH OT HX Ka4CCTBCHHOI'O
COoCTaBa, BO3MOXHOCTH  IIPOTCKAHHUA  XHMHYCCKHUX HpeBpaH_[CHI/Iﬁ B

Pa3JIMYHBIX YCIIOBUAX

CJIEZIOBATh MPaBUIIaM MOJIB30BAaHUS XMMHUYECKOW TOCYI0H U Ja00paTOpPHBIM
O60py,I[OBaHI/IeM, a TakKXXC IIpaBHJIaM 06paH_IeHI/I}I C BeueCcTBaMu B
COOTBCTCTBUU C HHCTPYKIOUAMU 10 BBIITOJITHCHU KO Ha60paTOpHI)IX
XUMHUYCCKUX OIBITOB IIO IMOJTYUYCHUIO U c061/1paHmo T 33006pa3HI>IX BCIICCTB
(BomopoJila M KHCIOPOJa), MPUTOTOBJIECHUIO PACTBOPOB C OMpPEACTIEHHON
MacCcoOBOU ,HOHCﬁ paCTBOpéHHOFO BCIICCTBA, IINIAHUPOBATHL W IIPOBOAUTH
XUMHYECKHE HKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB WIEIOYEH H
KHCJIOT € IMOMOIIBIO MHAWKATOPOB (J'IaI(MyC, (beHOJI(bTaJ'IeI/IH, MCTUJIOPAHK U
Apyrue)

IIPOBOJIUTH PACYETHI 10 YPAaBHEHHUIO XUMUYECKOW peaKkIuu

ITo Teme: «llepmonnueckuit 3axkoH u Ilepuonnueckas cucremMa XUMHUYECKHX
anemeHnToB JI. M. Mengneneea. CrtpoeHue aromMoB. XHMMHUYECKasl CBSI3b.

OKHCIUTEIIFHO-BOCCTAaHOBUTEIBHEIC pCaKum»

pacKpblBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSATHM: SIpO aToma,
AIIEKTPOHHBIN CJIOW aroma, aTOMHasi OpOUTallb, paANyC aTOMa, XUMHUYECKas
CBSI3b, HoJIIpHast u HenoJsIpHast KOBaJICHTHAs CBSI3b,
ANIEKTPOOTPHUIIATEILHOCT, MOHHASI CBSI3b, WOH, KaTHOH, AHUOH, CTENEHb

OKHCIICHHUA

3.2

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUEC SJICMCHTEI

3.3

ONMHUCBHIBATh M XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuonuueckoii
CUCTEMbl XUMUYECKHUX JIEMEHTOB: Pa3jinyaTh MOHITUS «TJIaBHAs MOJrpyIIa

(Arpynma)» u «mobounas noarpynna (brpymma)», «manmbsie» U «O0IbIINE




MIePUOJIBI

packpbiBaTh  cMbici  I[lepuonmueckoro 3akona .M. Menaeneena:

34 JIEMOHCTPUPOBAaTh TMOHMMAHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB

XUMHUYCCKUX 3JICMCHTOB OT UX ITOJIOKCHUS B Hepnoz[quCKoﬁ CHCTEMCE

COOTHOCHUTH O603H3‘ICHI/IH, KOTOPBIE MUMCIOTCA B Ta6J'II/IHC «HCpI/IO,I[I/ILIGCKaﬂ

cucrteMa XuMuueckux ayiemeHtoB .M. MenjgeneeBa» ¢ YUCIOBBIMHU

3.5 XapaKTEPUCTUKAMH CTPOCHUA aTOMOB XHUMHUYCCKUX OJ3JICMCHTOB (COCTaB u

3apsi  sapa, oOImee YHCIO JJICKTPOHOB UM paclpesielieHue UX 110

AIIEKTPOHHBIM CJIOSIM)

3.6 OnpeaAcCIATh CTCIICHb OKUCIICHUSA 3JIEMCHTOB B 6I/IHapHBIX COCANHCHUAX

OIIPpCACIIAT BU XHUMHYECKOH  CBS3H (KOBaJ'ICHTH ali u I/IOHHaH) B

3.7

HCOPTaHNYCCKUX COCAUHCHUAX

9 KUIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: «BeliecTBo U XUMUUECKas peaKnusg»

11

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, 3IIEKTPOJUTHUECKAs AUCCOIHALIMS,
peaknMu MOHHOro OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble " HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuum, OKHCJIUTETD,
BOCCTAHOBUTEINIb, OKHUCIEHHE M BOCCTAaHOBIIEHHE, aJUIOTPOIUS,
aMpOTepHOCTh,  XMMHUYECKas  CBsA3b  (KOB&IEGHTHas, WOHHaf,
MeTaJlJIM4ecKast), KpUCTaJUIMuecKas peléTka, CIUIaBbl, CKOPOCThb

XHUMHYECKOH peaKknuuun

1.2

13

14

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUH U

MIPUMEHSATH 3TU NOHATHUS IIPU ONUCAHUM BEIIECTB U MX MPEBPAICHUI
COCTABJISITh yYPAaBHEHUS AJIEKTPOJUTUYECKOM IUCCOLMALMU KHCIIOT,
LIEJI0YE U COJIEH, IOJIHBIE M COKPAILEHHBIC YPAaBHEHUs DPEaKLUU
MOHHOI0 0OMeHa

PacKpbIBaTh CYHIIHOCTh OKHMCIIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIINI

MoCpCACTBOM COCTABJICHHUSA 3JICKTPOHHOT'O OanaHca dTUX peaKHI/Iﬁ




1.5

MPOBOAMTDH PACUEThI MO0 YPABHEHUIO XUMUYECKOM peaKkIuu

2.1

IlIo Ttemam: «HemeTrammel M ux COCAUHCHUA» H «MeTanael U HX

COCOAUHCHUA

XapaKTepu30BaTh (ONMUCHIBATh) OOIIME U CHICIM(PUUECKIE XUMHUUECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXk/Aas OINMCAHUE
IIpUMEpPaMHU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHUI COOTBETCTBYIOLINX

XUMHYCCKHUX peaKuHﬁ

2.2

2.3

2.4

COCTaBJIATH YPaBHCHUSA peaxunﬁ, IMOATBCPKAAIOIINX CYIICCTBOBAHUC

T€HETHYECKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

IMPOrHO3NpOBaATh CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMU,
BO3MOXHOCTH IIPOTCKAHHUA XHUMHYCCKHUX npeBpameHI/Iﬁ B Pa3jIMYHBIX

YCIIOBHSIX

cleoBaTh IMpaBWJIaM TIOJNB30BAaHUS XUMHUYECKOW TIOCYlIOH W
1a00paTOpPHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBWIIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU [0 BBIIOJIHEHUIO
1a00PATOPHBIX XMUMHYECKHUX OIBITOB TI0 TIOJYYCHHUIO W COOHMPaHUIO

F33006pa3HHX BCIICCTB (aMMI/IaKa " YTJICKUCIIOIO 1"21321)

2.5

IOPOBOANUTH PEAKLUH, TOATBEPXKIAIOIINE KAa4eCTBEHHBIH COCTaB
Pa3NMYHBIX BEIIECTB: PACHO3HABATH ONBITHBIM IYTEM XJIOPUA-,
Opomuza, wuomupa, Kkapbonar, ¢ocdar, cuamkar, cyiabgar,
THIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIINE B BOAHLIX pACTBOPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XHUMHSI U OKPY:KArOIIAsl CPENA»

3.1

3.2

pPaCKpbiBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MIOHSATHUH: HI[K

BCIICCTBA,; KOPPO3Ud METAJIIIOB

HpI/IMCHflTB OCHOBHBIC onepam/m MI)ICJ'II/ITCJ'H)HOfI NCATCIIBHOCTH —
aHaJu3 W CHHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTEeMAaTHU3aIUIO,
BBISIBJICHHE TPUYMHHO-CIECICTBEHHBIX CBSI3€H — Ui W3YYCHUS
CBOﬁCTB BCIIECCTB WU XHUMHNYCCKHUX peaKHI/II\/’I; eCTeCTBeHHOHay'-IHI)Ie
METOJbI TIO3HAHWS — HaONIOJICHUEe, W3MEpEHUe, MOJICIHPOBAHUE,

AKCIIEPUMEHT (peabHbI U MBICICHHBIN )




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

8 KJIACC

Kon
1

11

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

HepBOHa‘-IaHBHBIG XUMHWYCCKHUEC ITOHATUA

[Ipenver xumuu. Poiap XUMHUM B JKM3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATrperarHoe COCTOSTHUE

BCIICCTB

1.2

1.3

[TonsTre o MeToAax mo3HaHusi B XuMuu. Yuctelie BemectBa U cmecu. Crocoobl
paszaeneHus cMecen
ATOMBI © MOJICKYIJIBI. Xumuueckue d3neMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe H CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]U{pHOC YUYCHHUC

1.4

1.5

1.6

XuMuueckas Q)opMyna. BanieHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTaBa BCIICCTB. OTtHOCHTEILHAS aTOMHas mMmacca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 07151 XUMHUYECKOT0 dJIEMEHTa

B COCAUMHCHUN

KommuectBo BemectBa. Moisib. MosspHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl W 4HCIA CTPYKTYPHBIX €IWHUI BemecTBa. Pacu€rel mo ¢dopmynam
XUMHWYCCKUX COGI[I/IHGHI/Iﬁ

du3znueckrue U XMMHUYECKUE SBICHHS. XUMUYECKas peakius U €€ MPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. Xumuueckue ypaBHeHus. Kiaccupukanus

XHUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHCHI/IH, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XUMHUUECKUH KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYI0M, C paBUIaMU
paboTel B JabopaTopun W npuéMamMu oOpalieHus C  J1abopaTOPHBIM
000OpyJIOBaHUEM, H3yYE€HHE W OINucaHHe (U3NUYECKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEUIeCTB, HaOmoneHne (usnyecknx (TUIaBIEHHE BOCKa,
TasHUE JIbJIa, paCTUpPaHUE caxapa B CTYNKE, KUIIEHUE U KOHJAEHCAlUs BOJAbI) U
XUMHYECKMX  (TOpeHME  CBEeYd, [pOKaJMBaHWE MEJHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE Mela ¢ KHUCJIOTOW) SIBICHUH, HAOMIONEHHWE M ONHCaHuE
NPU3HAKOB TPOTEKaHWS XUMHAYECKHX peakuui (pa3jokeHue caxapa,
B3aUMOJICHICTBHE CEpHOW KHCIOTBI C XJOpUIOM Oapusi, pa3jioXeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE Kelle3a ¢ PacCTBOPOM
comu menu(ll), n3ydenue cnocoOoB paszzeneHus: cMecei (C MOMOIIbIO MarHUTa,

¢bunbTpOBaHUe, BbIMApUBAHUE, TUCTHILISALMSA, XpomaTorpadus), NnpoBeaeHUE




OUYMCTKHU MOBAPEHHO coyy, HAOMIOIeHUE U ONMCAHKUE PE3YIbTAaTOB MIPOBEICHUS
OMbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MAacChl, CO3JaHUE MOJeNen

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxneimme IpEACTAaBUTCIIUN HCOPIraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. HaxokaeHwe Kuciaopoja B Hpupoje, (GU3NYecKrne M XUMHUYSCKUE
cBorictBa (peakumu ropenus). Oxcunpl. [Ipumenenue kucimopona. CrocoOb
MOJyYeHUsI KHUCIOpoJa B JIaOOpaTOPUH U MPOMBIIUICHHOCTH. Kpyrosopor

Kucioposa B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

2.2

TemioBoit 3QdekT XuMUIECKON peakuu, TEPMOXUMHUYECKHE YPaBHEHUS, K30~
U HAOTEpPMUYECKUE peakuu. TOINBO: yrojib U MEeTaH. 3arpsi3HeHUE BO3/1yXa,

YCUIICHUC MTAPpHUKOBOI'O B(I)CI)CKTB., pa3pymieHue O30HOBOI'O CJI0s

2.3

2.4

2.5

Bonopon — anemeHT M mpoctoe BemecTBo. HaxoskaeHue Bomopoaa B MPHPOJIE,
dbu3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnors! u conun
Mounsipablii 00bEM ra3oB. Pacuérel 10 XUMUYECKUM YpaBHEHUSIM

®usnyeckue CcBoMcTBa BOoAbl. Boma kak pactBopuTenb. PacTBOpEL
HaceplienHble 1 HEeHACBILIEHHBIE PacTBOPbI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasgs nons BemecTtsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL.
OcHoBanus. Ponp pacTBOpoB B NpUPOJE U B KU3HM 4YenoBeka. Kpyrosopor
BOABl B TMpuUpoJe. 3arps3HEHHe NpHUPOAHbIX BoA. OxpaHa M OYMCTKa

MPUPOAHBIX BOJ

2.6

2.7

2.8

Knaccugukanus Heopranmueckux coenuHeHnil. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeoOpasyomue (OCHOBHbIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasyronie. Homenknarypa oxcuaoB. Pusndeckue M XUMHUECKUE

CBOMCTBA OKCHIOB. [lomyuenue okcnaoB

OcHoBanus. Knaccudukanuss ocHOBaHUN: IIENOYM M HEPACTBOPUMBIE
ocHoBaHMsA. HoMmeHk1aTypa ocHoBaHui. du3nyeckue U XUMHUYECKHUE CBOWCTBA

ocHoBaHu. [Toryyenre ocHOBaHMM
Kucnotel. Knaccudukarus kucnor. Homenknatypa kucior. Dusnueckue u
XUMHYECKHE CBOMCTBA KHCHIOT. Psam aktuBHOcTH MeTamnoB H.H. bekerona.

HOJ'Iy‘-ICHI/IC KHUCIIOT

2.9

Comu. Homenknarypa conei. @usznyeckue M XMUMHUYECKUE CBOMCTBA COJEH.

[Tomyuenue conei




2.10

I'ereTnueckas CBI3b MEXKAY KilaCCaMU HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ
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3.1

3.2

3.3

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpeAeNiCHHE  COACpKaHHs
KHCIIOpOJla B BO3/YyX€E, IOJIyu€HUE, COOMpaHue, pacro3HaBaHUE U H3Y4YEHHUE
CBOICTB KHCIOpOJa, HAOMIOeHIE B3aUMOJCUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M NPEKpallleHus: TOpeHus (I1okapa), 0O3HAKOMJIEHHUE C
oOpa3lilaMu OKCHJOB U ONHCAHME WX CBOWCTB, IOJIyueHUE, COOUpaHHUeE,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpojAa (TOpeHHE), B3aUMOJACHCTBUE
Bozopoaa ¢ okcuaom Meau(ll) (BO3MOXHO HUCIIOIB30BaHKE BHICOMATEPHAIIOB),
HaOmrozieHne OoO0pas3loB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PA3IMYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICUCTBHE BOJBI C MeTAlIaMU (HaTpUEM U KaJlbIHEM)
(BO3MOXHO HCIOJb30BaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PAaCTBOPOB
KUCIIOT U IIEJNOYei C TMOMOIIBI0 HMHJIMKATOPOB, HCCIIEIOBaHHE OOpPa3IoB
HEOpPraHMYECKUX BEIIECTB pa3IUYHbIX KJIACCOB, HAONIOJICHUE W3MEHEHUs
OKpacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIEJI0Yel, Hu3ydeHue
B3aumozeiictBus okcuna Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT €
MeTallJIaMH, peakliuii HeUTpaau3aluu, NoJy4YeHue HepacTBOPUMbBIX OCHOBaHUIA,
BBITECHEHHE OJHOr0 METajula JpYyrdM M3 pacTBopa COJIM, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/1a4y Mo TeMe «BakHelnme Kiacchl HEOPraHUYECKHX

COCTUHEHUI

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHrne aToMOB. XUMUYeCKas CBsI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

[lepBble TOMBITKM KIACCU(UKAIMU XUMHUYECKUX dyieMeHTOB. [loHsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJOYHbIE W IIETOYHO3EMENIbHBIC METAJIIbI,
rajJioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yrT am(pOoTepHbIE

OKCHU Bl U THAPOKCHUABI

Ilepnonnueckuii 3akoH. [lepuonnueckas cuctema XMMUYECKUX 1eMeHToB J[. M.
Menpeneesa. Koportkonepuognas u JUIMHHOIIEPUOAHAS (bopmbI
[lepmonnueckoir cucteMbl xuMuudeckux adneMmeHtoB JI.MI. MeHnneneesa.
Ilepponsl u rpynmsl. PU3HYECKUM CMBICI MOPSJKOBOIO HOMEpa, HOMEpPOB

neépruoaa v rpyIiibl 3JICMCHTA

Crpoenne atomoB. CoctaB aToMHBIX sifiep. M3oTomnbl. Onextponbsl. CtpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB TICPBLIX 20 XUMHYECKHUX DJICMCHTOB




3.4

3.5

[Tepuoanueckoit cucremol JI.1. MenaeneeBa. XapakTepucTUKa XMMHUYECKOTO

3JIEMEHTA MO ero noyoxeHuto B Ilepuoanyeckoii cucreme [{.11. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHHsI paJuyca aTroOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylnmamM U IEpUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTUsS Hayku W nipakTuku. .M. MennaeneeB — y4€HbId U

rpakiaHuH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

BHCKTPOOTpI/IHaTCHBHOCTB XHMHYECKHX 31eMeHTOB. loHHas CBI3h

3.6

3.7

Crenenp okucneHusa. OKHCINTEIHFHOBOCCTAHOBUTEIBLHEIC PEaKnuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBIICHUS. OKUCIIUTEIN U BOCCTAHOBUTEIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0Opa3lloB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCJIOT U
LIeJI0YEH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-

BOCCTAHOBUTENIbHBIX pEaKUil (TOpEeHUE, peakliuu pas3yioKeHUs, COCTUHEHMS])

9 KJIACC

Kox

11

1.2

13

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemectBo 1 xumunyeckas peakuus. [losropenue

[Iepnonnueckuit 3akoH. lleprnoauyeckas cuctema XMMU4YeCKUX dnemeHToB J[.1.
MenpneneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kaiuus, KalblUsil H MX
COCIIMHEHUI B COOTBETCTBHM C IIOJIOXKEHUEM DdJIeMeHTOB B llepuoamnyeckon

CUCTEMEC U CTPOCHUCM UX AaTOMOB

Crpoenue BemiecTBa: BHABI XHUMHYECKOW CBsI3U. THIBI KPUCTAJUTMUYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOU PEIIETKU
U BUJIa XUMUYeckoi cBsizu. Kimaccudukanus 1 HOMEHKIATypa HEOPraHUIeCKUX
BeIIeCTB (MEXIyHApOAHAS M TPUBHAIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSLIMXCA K PAa3jJMyHbIM KJIacCaM HEOPraHMYECKUX  COCIMHEHUM,

TE€HETUYECKas CBSI3b HEOPTaHUYECKHUX BEIIECTB
Krnaccudukanys XuMu4eckuX peakiuid Mo pa3audHbIM IpU3HaKaM (10 YUCTY U
COCTaBy YyYacTBYIOIIMX B PEaKLUUH BEIIECTB, MO TEIUIOBOMY 3¢ dekTy, Mo

N3MCHEHMIO CTCIICHEH OKHCICHHUS XUMHUUYECKHX 9JICMCHTOB, ITIO O6paTI/IMOCTI/I,
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0 y4acTHUIO KaTaiu3atopa). OK30- W  DSHIOTEPMHUYECKHE  PEaKIuH,

TEPMOXHUMHUUYECKHUE ypaBHEHUs. [IoHATHE O CKOPOCTH XUMUYECKON PEAKIIUU

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTEHHBIX U TeTePOTeHHbIX peakuusx. [IoHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOH pEaKUMUd M TIOJ0KEHUE

XUMHYECKOI'O paBHOBECHUA

1.5

1.6

1.7

2.1

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ pPEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocraBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHHEM METOJA

ANIEKTPOHHOTO OaslaHca

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaruoHnsl, aHnoHbl. MeXaHu3M IUCCOLMAIMY BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHb auccouuanuu. CUIbHBIE U ClIa0ble JIEKTPOJIUTHI.
Peakiiun voHHOro oOMeHa. YcIoBUS INPOTEKaHUS PeakLuii MOHHOro oOMeHa,
IIOJIHBIE U COKpALEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojieil B CBeTe MpEeACTaBICHUH 00 3JIEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHble peakunu Ha MOHBL. [loHsATHE O rUapOIIU3E coneit

XUMHAYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTAJUTHYECKHX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
anmMasa), CIIOKHBIX BELIECTB (XJIOpWAa HATpHs); MCCIIETOBAHUE 3aBUCHMOCTH
CKOPOCTH XHWMHUYECKOM peakluuu OT BO3ACUCTBUSA pa3IMYHbIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Mpoliecca
JIMCCOIMAIUM  KHUCJIOT, INenodel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); TPOBEJIEHHE ONbBITOB, HWUIIOCTPUPYIOUMX MPU3HAKU
MIPOTEKaHUs peaKklMi HOHHOTO 0OMeHa (0O0pa3oBaHUE OCaJKa, BbIIEICHHUE ra3a,
o0pa3oBaHME BOJbI); OINbBITOB, HWUIIOCTPUPYIOUIMX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKlIUi (TOpeHHEe, PEaKILH pPa3IoKEHUs, COCTUHEHUS);
pacro3HaBaHMe HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKIIUN

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCINHECHUA

OO6mrast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHusi. CTpoeHue U GU3NYECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMIPUMEpE XJopa
(B3auMoielicTBUE C MeTaJlaMH, HEeMeTalllaMH, IieodamMu). XIIOPOBOJIOPO.

ConsiHast KMCIIOTa, XUMHUYECKHE CBOMCTBA, MOJIydeHHE, MpuMeHeHue. JleiicTue




2.2

XJIOpa M XJIOPOBOJOpPOJa Ha OpraHM3M 4YelloBeKa. BaxkHeiline XJIOpUAbl U UX

HaxO0JICHUE B MIPUPOJIE

OOmas xapakTtepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUs
aTOMOB, XapaKTepHble cTeneHu okuciaenus. CTpoeHue u (pu3nyeckue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOIU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYEcKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dbusnueckne W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIOTHBIX OKcuAOB. CepHasi KUCIOTa, PU3NYECKUE U XMMHYECKHE CBONCTBA
(obmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crernududeckune). XuMHUECKHUe
peakuuu, JeKalue B OCHOBE MPOMBILIUIEHHOTO croco0a IMONMY4YeHUs CEpHOM
kucnotThl. Ilpumenenue. Coin cepHON KHCIIOTHI, Ka4eCTBEHHAsl pEaklUs Ha
cynbdar-uoH. Haxoxxnenue cepel U €€ COeMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npcaoTBpallCHUA

2.3

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHNU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IIPUPOJIE,
dbusznueckrue U XMMHYecKue cBoiicTBa. KpyroBopot a3zora B nmpupoje. AMMUaK,
ero (pu3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npuMeHeHue. Conm
aMMOHUS, UX (QU3NYECKHE W XUMHUYECKHE CBOWCTBA, IPUMEHEHUE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHUSI. A30THasi KUCJIOTA, €€ MOJyYeHHUeE,
¢dbu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME KakK MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYEeCKoe 3arps3HEHHE OKpYKaromei
Cpelbl COeMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHNE BO3/1yXa, TTOUBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusMUecKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QuMUECKUe U
XUMHUYECKHUE CBOWMCTBa, moiiyuenue. lcmonb3oBanue QocdaroB B kauecTBe

MUHEpAJIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka s1eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTPOEHHUs
aTOMOB, XapaKTEepPHBIE CTENEHW OKUCICHUS. YTJIepoll, auIOTPOITHBIC
MOJIU(UKAIMK, PAaCIpPOCTpaHEHUE B MpHUPOJE, (U3NYECKHEe M XHMHUYECKHe
cBoiictBa. Axcopomus. Kpyrosopot yriepoaa B mpupone. OKcuabsl yrieposa,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBa, JEHCTBHE Ha JKUBBIE OPraHU3MBI,

IMOJIYUYCHHEC U IIPUMCHCHHC. OKOJIOTHIECKHUE HpO6J’I€MBI, CBs3aHHBIE C OKCHIO0OM




yriaepona(lV); rumoresa rno0anbHOTO TOTEIUICHHS KIWMAaTa;, MapHUKOBBIMA
apdekr. YrompHas KUCIOTa U €€ CONHM, UX (PUINYECKUE H XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
nonbsl. Mcnons3oBanue kapOOHATOB B OBITY, MEAMUIIMHE, POMBIINLICHHOCTH U

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, STWUJICH, AalETWJICH, 3TaHOJ, [JIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTHe o OHMOIOTHYECKH
BRXHBIX BEIECTBAX: MXHUpax, OENKax, yIJIeBOJaX — W WX POJIU B KHU3HU
yeyoBeka. MarepuaabHOE €IUHCTBO OPTaHMYECKMX W HEOPraHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kuciote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BakHel e cTpouTeabHble MaTepHAaIbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, keye300eroH. [Ipobnembr Oe3omacHOro

HCIIOJIb30BAHHA CTPOUTCIBHBIX MATCPHUAJIOB B HOBCGﬂHCBHOﬁ JKHU3HHU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydyeHHuEe OOpa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4€CTBEHHBIX PEAKIHMA HA XJIOPUA-
MOHbl M HaOJIIOJCHUE MPU3HAKOB HUX IPOTEKAHMs; OIBITHL, OTpa)KaroIIHe
¢u3nyecKkne 1 XMMUYECKHE CBOICTBA raJIOTEHOB M UX COEIMHEHUN (BO3MOKHO
UCIOJIb30BAaHNE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paslamMH XJIOpUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEeHHE Mpolecca
oOyriauBaHUs caxapa MOJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI,
M3Y4YeHHE XMMHMUYECKUX CBOICTB pa30aBICHHON CEPHOW KHUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakUuMud Ha cCcynb(par-uoH U HaONIOJeHHe TIpu3HaKa eé
MIPOTEKAHU; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUI (BO3MOXKHO UCIOJIBb30BaHUE BHJIEOMATepUaNoB), oOpa3Lamu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; TIOyYeHHe, cCOONpaHne, paclo3HaBaHue 1
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHME KaueCTBEHHBIX pPEaKIHMi Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3yYEHHE TPU3HAKOB HUX IPOTEKaHMUS,
B3alMOJEICTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEAbIO (BO3MOXKHO
UCIOJIb30BaHUE BUJIEOMATEPHUATIOB); H3yUYEHUE MOJIeNed KpHUCTaUINYECKUX
pemiéTok anmasza, rpadura, ¢yulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU PacTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; TOJy4YCHUE, COOMpaHHe, PAaclo3HABaHWE M HM3yYCHHUE CBOWCTB
YIJIGKHCIIOTO Ta3a; MPOBEACHHWE KAYEeCTBEHHBIX pEaKIUid Ha KapOoHAT-
CHJIMKAT-HOHBl M W3yY€HHE NPHU3HAKOB KX IPOTEKaHUsS; O3HAKOMIICHHE C
HpOHYKHHCﬁ CUJIMKAaTHOU IMPOMBIIIJICHHOCTH; PCIICHHUEC SKCIICPUMCHTAIIBHBIX

3aaa4 110 TEMC «BakHene HeMeTamIbl 1 HX COCIAHNHCHMUA

Meramisl 1 BX COCAUHECHUA

3.1

OOw1ast XapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxenuss B Ilepuonuueckond cucreMe XUMHYECKHUX dieMeHToB J[.H.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTtaimnueckas CBs3b U
METaJNIMYECKasi ~KpUCTallIndeckass pemérka. OJIEKTPOXUMHUYECKHH  psif

HaHp}I}KeHI/Iﬁ MCTAJJIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Imue croco0bl MONTy4eHUS
MeTtayuioB. [ToHSITHE 0 KOPPO3UM METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTalb, 4YyTyH, AIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIUICHHOCTH

[lenouynsle MeTamibl: moyoxkenue B llepuonmyeckold cucTeMe XHMHUYECKUX
anemeHntoB [I.M. MenneneeBa; CTpo€HHE UX aTOMOB; HAaXOXJIECHHE B MPUPOJIE.
duznyeckue 1 XUMUIECKHE CBONCTBA (Ha MpuMepe HaTpus U Kamus). OKCUIIBI U
THAPOKCUABI HATPpUAd W KaJiud. HpI/IMeHeHI/Ie MICJIOYHBIX METAJJIOB U HX

COETUHEHUN

3.4

Illenoyno3eMenbpHBIE  METaIbl MarHui W KajJbLMH:  IIOJO)KCHUE B
[Tepuonnueckoit cucreme xumuueckux 3neMeHToB .M. MeHneneeBa; crpoeHue
X aTOMOB; HaXxOxJAeHHe B mnpupoje. Pusnueckue U XUMHYECKUE CBOMCTBA
MarHus W Kauplus. Baxuelmme coeauHeHus Kaiablus (OKCHA, TUIPOKCHI,

conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHH s

3.5

3.6

AmomuHuil: nonoxkenue B Ileproanueckoil cucTreMe XUMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpOCHHE aToMa; HaxoxaeHue B npupoae. dusmveckue u
XMUMUYECKHE CBOMCTBA alMOMUHHMSI. AM(OTEpHBIE CBOICTBA OKCHUIA U THIPOKCHIA

AJITFOMUHU A

Keneszo: nonoxenne B [lepuonnueckoi cucreme XxumMuiyeckux siaeMenTon J[. M.
MeHieneeBa; CTpOGHHE aTOMa; HaxoxJeHue B mpupoge. dPusnyeckue u
XUMHUYECKHEe CBOMCTBa jkene3a. Okcuipl, ruapokcunbl u conu sxenesa(ll) u

xene3a(lll), ux cocras, cBOWCTBA U OTyUYeHUE

3.7

XHUMHUYECKHI 9KCIICPUMCHT. O3HAKOMIICHUC C 06p3.3LIaMI/I METAJJIOB U CIIJIaBOB,

X (u3nUecKkUMH CBOMCTBAMHM; U3YyYEHHE pEe3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUS OKCHJA Kajblud M HATpus C BOJOM  (BO3MOXHO
HCIIOJIb30BaHNE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BO/IBI;
mpoiiecca TOPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kanblus, amromunus, nubka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJI0/IeHNEe U OMMCAaHWE MPOIECCOB OKpAIMBaHUS IUIAMEHU MOHAMM HATPHS,
KaIuss W Kajublusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWMCTB THJIPOKCHIA ANTIOMHHHUS M TUIAPOKCUIA
LIMHKA; PEIICHHE IKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «Bakueime MeTauibl U

X COCIUHCHUA

Xumus u OKpYyKaromiasa cpeaia

4.1

4.2

HoBrie MaTCeprajibl U TCXHOJIOTHUH. BemectBa u MaTcpurajbl B HOBC@I[HGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpH XUMHYCCKHUX OXOrax Hu

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  IpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromeit cpensl [IJIK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIIeM.
[TpupoaHble WCTOYHHMKH YTIIEBOAOPONOB (yrojb, MPHUPOIHBIA Tra3, HE(Th),

IMPOAYKTBI UX nepepa60TKH, HX pOJIb B 6LITy U IIPOMBIINIJICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pa3I[0B MaTepHalIOB (CTEKIIO, CIIJIaBbl

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)




ITPOBEPAEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Koxa

nposep
s1eMOro
TpeboBa

HHUHA

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBOE€HHUSI OCHOBHOI1 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOT'O
o01ero oopazoBanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

0 IO3HABAEMOCTH SIBJICHUH pupoabl, IOHUMAaHHC 00BEKTUBHON 3HAUYMMOCTH
OCHOB XHMHYECKOMI HAayKH KakKk obOnactu COBPEMCHHOI'0 €CTCCTBO3HAHMA,
KOMIIOHCHTA 061116171 KYJIBbTYPBI U HpaKTHHGCKOﬁ JACATCIIbHOCTH 4YCJIOBCKA B
YCII0BUAX COBPECMCHHOT'O O6HI€CTB8,; IMOHUMAHHUEC MECTAa XUMHUH CPEAU APYTHUX

CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOAAX IIO3HAHHWA, B TOM 4YHCIC OSKCICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUA BCIICCTB M M3YUCHUA XHMUUCCKHX
peaKLmﬁ; YMEHHUE UCIIOJB30BATh MOJACIIN IJIA 00BACHEHUS CTPpOCHHUA aTOMOB

U MOJIEKYJI

0 cdepax mnpodeccHoHATBLHON IEATENBHOCTH, CBSI3aHHBIX C XUMHUEU H
COBPEMEHHBIMH  TEXHOJIOTUSMH, OCHOBAHHBIMH  Ha  JIOCTHXKEHHUAX
XUMHUYECKOU HAayKH, YTO ITO3BOJIUT 06yqa101111/1M051 paccMaTpuBaTb XUMUIO
Kak cepy cBoeil Oymymielt mpodeccHoHANbHON NeATEeNbHOCTH U CAENaTh
OCO3HAHHBII BBHIOOP XMMHH KaK MPO(UIBHOTO MpeIMeTa MpHu Mepexo]e Ha

YPOBEHb CPEIHEro 001ero oopa3oBaHus

Branenue cucteMol XMMUYECKHMX 3HAHUM M yMEHUE NPUMEHSTh CHCTEMY

XHUMHUYCCKUX 3HaHPII>i, KOTOpas BKIIFOYACT:

2.1

BAOXHEHIIINE XUMUYECKHE MOHATUSA: XUMHUYECKUNA 3JEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOJHAS M HEOTHOPOAHAS
CMECh, OTHOCHUTEIbHBIE AaTOMHAasi W MOJIEKYJSIpHAs MaccChl, KOJMYECTBO
BEIIIECTBA, MOJIb, MOJIIpPHAsT Macca, MOJBIPHBIM OO0BEM, OKCHI, KHCIIOTa,
OCHOBaHME, CONIb (CpeaHssl), XMMHUYECKash pPEeakius, Peakldu COCTUHEHHUS,
PEaKIMU PA3IOKECHHS, PEAKIMA 3aMEIICHUs, PEakiuu OOMEHa, TETUIOBOM
3pdEKT peakIuu, dK30- U IHIOTEPMUUYECKHE PEaKIUW, pacTBOp, MaccoBas
JIOJIST XUMHUYECKOTO 3JIEMEHTa B COCIMHEHWH, MAacCOBasi JIOJII U TIPOIEHTHAs

KOHIOCHTpaluA BCHICCTBA B paCTBOPEC, AAPO aTOMa, BHCKTpOHHBIﬁ cJoi aTomMa,




aTOMHass OpOWTadb, paaAUyC aToOMa, BAJEHTHOCTh, CTENEHb OKHUCIICHHUS,
XUMHUYECKast CBSI3b, 3JIEKTPOOTPUIATENILHOCTb, MOJSPHAs M HEMNOJspHAs
KOBQJICHTHAsI CBSI3b, MOHHAS CBS3b, METAJUIMYECKAsA CBS3b, KPUCTAJUIMYECKAS
pemérka (aromMHasi, HIOHHAsl, METAJLUTMYECKasi, MOJICKYJISIpHAsi), MOH, KaTHUOH,
AQHUOH, OJEKTPOJIUT W HEDICKTPOIUT, AJICKTPOJIUTHUYECKAS THCCOLUAIIUS,
peaKkuu WOHHOTO OOMEHA, OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCIIUTEIb M BOCCTAHOBHUTENb, OKMCICHUE U BOCCTAHOBJICHUE, JIEKTPOJIU3,
XAMHYECKOE pPaBHOBECHE, OOpaTHMblE M HEOOpaTHMBbIC PEAKIUU, CKOPOCTh

XMMHMYECKOW peakinu, katanuzatop, [1/IK, koppo3ust MmeTanios, criiaBbl

2.2

OCHOBOITIOJIATAIOIIME  3aKOHBl ~XHMHH: 3aKOH COXPAaHEGHHS  MAacChl,
nepuoanueckui 3akoH .M. MenneneeBa, 3aKOH IIOCTOSIHCTBA COCTaBa,

3aKOH ABOTaJIpO

2.3

3.1

TCOpHUU XUMHHU: aTOMHO-MOJICKYJISIpHAsA TCOpUA, TCOPUA SHCKTpOHHTI/I‘ICCKOﬁ

JUcconyanuu
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILICH

YMEHHE TPaBHJIBHO HCIIOJIb30BaTh M3YyUEHHBIC BEIIECTBA M MaTepHalbl (B
TOM 4YHCJIE MUHEpaIbHbIE YIOOpPEHWs, METAIbI W CIUIABbI, MPOJYKTHI
nepepaboTKU MPUPOAHBIX HCTOYHHUKOB YTIIEBOAOPOIOB (YIJisi, MPUPOIHOTO
raza, HeTH) B OBITY, CEIBCKOM XO3SHCTBE, Ha MPOU3BOJICTBE U MIOHUMaHUE
3HAYEHUS KHUPOB, OENKOB, YIJIIEBOJOB MJIsi OpraHM3Ma 4YellOBEKa; yMEHUeE
MIPOTHO3UPOBATH BIIMSHHUE BEIIECTB M XMMHUYECKUX MPOILIECCOB HA OPTaHHU3M

YeJIOBEKA ¥ OKPYKAOLLYI0 IPUPOIHYIO CPERY

3.2

3.3

3.4

YMEHHUE WHTETPUPOBATH XUMHUECKUE 3HAHUS CO 3HAHUSMM APYIHX YUeOHBIX
IpeIMETOB

HaJIM4ue OIbITa paboThl C Pa3IUYHBIMU HCTOYHMKAMH HMH(OpMalMM 110
XUMUM  (HaydHas W Hay4yHO-NIOMyJIsipHas  JIUTepaTypa,  CIIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUE 00BEKTUBHO OLICHUBATh I/IH(i)OpMaIII/IIO O B€HOICCTBAX, HUX
MNPEBpAIICHUAX W IPAKTHYCCKOM IMPUMCHCHUN W YMCHHC HCIIOJIB30BATh eé

JJI1 pCIICHUA y‘-Ie6HO-H03HaBaTeJ'II)HI)IX 3aga4

Brnanenune ocHoOBaMM MOHSTHIHOTO amnmapara ¥ CHMBOJHYECKOTO sI3bIKa
XUMHH JJI COCTaBlIeHUsT (POpPMYT HEOPTaHMYECKHUX BEIIECTB, ypaBHEHUI
XUMHUYECKHX peaKIHii; oCHoBaMu xuMudeckor HoMmeHkmarypel (IUPAC wu

TPUBHAIBHOI)

YMeHne oOBSICHAThH CBS3b MOJIOKEHUs demMeHTa B [lepuoandeckoil cucreme




C YHCIIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XMMHUYECKUX JJIEMEHTOB
(coctaB u 3apsan snapa, oOIIee YHMCIO BJIEKTPOHOB), pacHpereeHHEM
AIIEKTPOHOB 10 HEPreTUYECKUM YPOBHSM aTOMOB MEPBBIX TPEX IMEPUOJIOB,

Kajaus 1 KaJlbIluAa

[IpencraBieHue O MNEPUOJUYECKONM 3aBUCHUMOCTH CBOWMCTB XHUMHYECKHUX

AJIEMEHTOB (paJuyc aToMa, 3JIEKTPOOTPULIATEIBLHOCTD), IPOCTHIX U CIOMKHBIX

° BEUIECTB OT IIOJIOKEHUsSI JIEMEHTOB B Ilepuoanueckoil cucreme (B Majblx
nepuoax U riaBHBIX MOATPYIIAX) U AIEKTPOHHOTO CTPOSHUS aToMa
7 YMeHue KiraccupuIiupoBaTh:
7.1 XUMHUYECKHE IEMEHTBI
7.2 HEOpraHWYeCKre BellecTBa
7.3 XUMUYECKHUE PEaKIINI
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh M CTEIICHb OKHMCIICHUSI XUMUYECKUX JICMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYCCKOU CBSI3U M TUTT KPUCTAJUTMUECKON CTPYKTYPHI B COCTUHEHHSX
8.3 XapakTep Cpelbl B BOJHBIX PaCTBOpPaX BEMIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTEh U BOCCTAHOBUTEIb
9 YMeHne xapakTepru3oBath (U3MUECKUE U XUMUYECKHE CBOMCTBA!
MPOCTBHIX BEUIECTB (KHCIOPOA, O30H, BOJIOPOA, TpaduT, anMas, KpPeMHHUM,
9.1 azort, docdop, cepa, XJIop, HATPUH, KaWWA, MAarHUM, KaJlblUW, aTIOMUHHM,
JKEJe30)
CIIOXHBIX BEIIECTB, B TOM YHCIE MX BOJHBIX PAcTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHUIBI M THAPOKCUIL MeTawioB |—IIA
9 rpynm, amtomunus, menu (I1), uunka, sxenesa (11 u 111), okcuasr yraepona (11
' u V), xpemnus (1V), azora u pocdopa (11 u V), cepsl (IV u VI), cepaucras,
CepHas, a30THCTasl, a30THas, GochopHasi, yroibHas, KpeMHUEBAsT KUCIOTa U
UX COJIN)
MIPOTHO3MPOBATh W XaPAKTEPHU30BATh CBOWCTBA BEIICCTB B 3aBHCUMOCTH OT
93 WX COCTaBa W CTPOCHUS, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX
' CBOWMCTB, BO3MOXXHOCTH IPOTCKAHHS XUMHUYECKHX [MPEBPANICHUN B
Pa3IMYHBIX yYCIOBHIX
10 YMeHue COCTaBIIATh MOJICKYJISPHBIC U MOHHBIC YPaBHEHUS PEakIui, B TOM
qHCIe!
10.1 peakuuii HFOHHOTo 0oOMeHa




10.2

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ

WUTIOCTPUPYIOIIMX XMMHUYECKHUE CBOMCTBA H3YYEHHBIX KJIACCOB (TPYII)

103 HEOpPraHUUYECKUX BEIIECTB
10.4 MOJATBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMHU
11 YMeHue BBIYUCIATH (IIPOBOJUTH PACUETHI):
111 OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO Macchl BEIIECTB, MAaCCOBYIO
' JIOJIF0 XMMHUYECKOT'0 3JIEMEHTa B COSIMHEHUN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 ypaBHEHUSM XHMHYECKUX PEAKIHMHA M HAXOAUTh KOJMYECTBO BEILECTBA,
' 00BEM M Maccy peareHTOB WIH MPOIYKTOB PEaKIuu
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM METOJIaMU HAy4HOTO I[I03HaHUs (HaOJIoleHUe, H3MEpEeHue,
191 AKCIIEPUMEHT, MOJEIUPOBAHUE) NPU M3YyYEHUHM BEIIECTB M XUMHYECKHUX
' SBIICGHUH; yMeHHE CQPOpPMYyIUPOBaTh MPOOJIEMYy U MPEMIOKUTH MYTH €&
pelieHus
192 0e30macHoOi paboThl ¢ XUMUYECKHUMH BEIIECTBAMU, XUMUYECKON MOCYI0M U
' 71a00paTOPHBIM 000PYI0BaHHEM
npaBujaMu 0€30macHOTO OOpallleHHus] C BEIIeCTBaMH, HCIOJIb3YEMBIMU B
MOBCEHEBHON JKW3HHM, NpaBUIaMU TIOBEJECHUS B IENAX CcOepexeHHs
12.3 3I0POBBSI M OKPYXKAIOIIEH MPUPOJHOM cCpeabl; TOHUMaHUE Bpena
(omacHOCTH) BO3JIEHCTBHS Ha >KUBBIE OPTaHU3MBbl OINpPENENEHHBIX BEIIECTB,
CI0COO0B YMEHbILIEHUS U MPEJOTBPAIIECHUS UX BPEIHOTO BO3/ICHCTBUS
13 Hamnune mnpakTWYecKHMX HAaBBIKOB IUIAHUPOBAHUS U OCYIIECTBICHHS
CJIEAYIOUIMX XUMUYECKUX IKCIIEPUMEHTOB:
U3yuyeHHe U ONUcaHue (PU3MUECKUX CBOWCTB BEIIECTB; O3HAKOMIIEHHE C
13.1 (GU3NYECKUMU W XMMHUYECKHMH SIBICHUSIMH, OTBITHI, WJUTIOCTPUPYIOIIHE
MPU3HAKY IPOTEKAHUS XUMUYECKUX PEaKIUit
13.2 u3yueHHe croco0oB pa3eseHus cMecen
MOJIyYE€HUE KHUCIIOpOAAa M H3Y4YEHHE €ro CBOMCTB; MOJY4YEHHE BOJIOpOAa U
13.3 U3Y4YEHHE €ro CBOMCTB; IOJYYEHHE YIJIEKUCIOrO0 raza M M3y4eHHE €ro
CBOIICTB; MOJy4YEHUE aMMHaKa U U3YYEHUE €r0 CBOWCTB
134 IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPENEIEHHOM  MacCOBOM  JIOJIEH

paCTBOpéHHOFO BCIICCTBA
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13.6

MIpUMEHEHNE UHINKATOPOB (JITakMyca, MEeTUIOpaHka 1 (geHondranenna) amis

OIpeENICHUs XapaKTepa Cpellbl B pacTBOPAxX KUCIIOT U LIEI0Yen

UCCIIEOBaHUE U ONMCAHHE CBOICTB HEOPraHUYECKUX BELIECTB PA3IUYHBIX
KJIaCcCOB; M3YyYCHHE B3aUMOAECHCTBHS KHUCIOT C MeETaUIaMH, OKCHUAAMU
METAJIOB, PAacCTBOPUMBIMU M HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMU;
NOJydeHHE HEpPacTBOPUMBIX OCHOBAHMM; BBITECHEHHE OJHOIO MeTalla
JIpyrMM U3 pPacTBOpa COJM; HUCCIEIOBaHHE aM(OTEPHBIX CBOWCTB

THAPOKCHUIO0B aJIFOMUHUS U HUHKA

13.7

13.8

14

peIICHUE AKCICPUMEHTAIBHBIX 3a1ad 1Mo TeMaM: «OCHOBHBIC KJIACChI
HEOPTraHWYECKUX  COCAMHEHUN»; «DIJIEKTPOJIUTHUYECKAs JUCCOLUAIUS;
«Baxxnenne HeMETaAIIBI M UX COSIUHEHUS», «BakHeuIe MeTamibl U UX

COCAUHCHUA

XUMHYCCKHE OKCICPUMEHTBI, WILIIOCTPUPYIONIUE TMPU3HAKKA MPOTCKAHUS
peakiuii HOHHOTO OOMEHA; KaYeCTBCHHBIC PEAKIIMH Ha MPUCYTCTBYIOILIHE B
BOJIHBIX PAacTBOpax HOHBI: XJIOPHI-, OPOMUI-, HOIUMI-, CylbdaT-, dhocdart-,
KapOOHAT-, CUIIMKAT-aHUOHbI, THAPOKCHUI-MOHBI, KATHOHBI AMMOHHSI, MarHU,

KaJpLusl, aIFOMUHUS, Jkene3a (2+) u xenesa (3+), menu (2+), nuHKa

YmMmenue:
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14.2

MMPEACTaBJIATh PE3YJIbTATHI SKCIICPUMCHTA B (bopMe BBIBOJOB, JOKa3aTCJIbCTB,
T‘pa(l)I/IKOB n Ta6J'II/IH W BBIABJIATD OMIIUPUYCCKHUE 3aKOHOMECPHOCTH
YCTaHABJIMBATL CBA3HM MCXKIAY pPCaJIbHO Ha6J'IIOI[aeMI>IMI/I XUMHYCCKUMHU

SABJICHUSAMHU U TIpoHeCCaMH, IHIPOUCXOOAINIUMHU B MAKpPO- W MHUKPOMHUPC,

O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMbBIX HA OCHOBHOM
IoCYJAPCTBEHHOM 9K3AMEHE 11O XUMHUHU

Kon
1

11

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC TTOHATUA

YucTele BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei

1.2

1.3

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTHG " CJIOXKHBIC BEIICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX J1eMEHTOB. CTeneHb

OKHUCJICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCUTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0as XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Mosab. MomsipHass macca. MoJsipHbBIE 00BbEM Ta3oB.
B3anmMocCBsI3b KOIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €UHHUI] BEIIECTBA
®u3nuecKkue U XUMUYECKUE SIBJICHUA. XUMUYECKAsl peakuus U €€ IMpU3HAKHU.
3aK0OH COXpaHEHUsI MaCChl BEIIECTB. XUMUUYECKHUE YPAaBHEHUS

[lepnonnueckuit 3akoH u lIlepuonnueckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepuonnueckuii 3akoH. Ilepuognyeckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYeCKuil CMBICII TOPAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX sfep. M3oromel. DnexktpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aTOMOB TEpBBIX 20 XHUMHYECKHUX JJIEMEHTOB

ITepuoanueckoit cucremsl [I.11. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kaus, Kajablug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METAUIMYECKMX M HEMETANIMYECKHX CBONCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIEMEHTOB B Ilepumogmyeckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.
ONEeKTPOOTPULIATETLHOCTh ~ XUMUYECKUX  dJeMeHTOB.  MoHHas  CBs3b.

Meramnnueckas CBI3b




3.2

Tunbl KpUCTANIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIe; OCHOBAaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KUCIOpPOJCOAepKaIMe ¢  OECKUCIOPOIHBbIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJLIOB: JINTHUA,
HaTpu:A, Kajlusgd, Marovugd W KaJlblHs, aJIFOMUHHA, XKCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

dusznyecknue U XMMHYCCKHE CBOMCTBA BOJOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

dusnuecKkue W XMMHUYECKHE CBOMCTBA OKCHIOB HemertawioB: cepel (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xenesa(ll, 11). TTonmyueHne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWH M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUAOB  alIOMUHUSA, JKene3a, ULuHKa). [lomyuenme ocHoBaHuil U
aM(pOTEpPHBIX THJIPOKCHUJIOB

OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHHUCTOM, CEepHOM, a30THOH, (ochOpHON, KPEeMHHEBOHM, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOM CEPHOM W a30THOM KHUCIOT.
[Tony4yenue kucnot

OO0me XuMHYECKUe CBOMCTBA cpenHux cose. [lomyuenue coneit

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

YIJICKUCIIOTO ra3a B na6opaTopI/H/1
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HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6H_II/IC

CIOCOOBI MOTYYECHUSI METAJIJIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Kraccudukarust XuMHUUeCKUX peakuuii Mo pa3aIuyHbIM MIPU3HAKAM: [0 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE peaKIUU. TepMOXUMHYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMCIEHHS] M BOCCTAHOBJICHHSA.  ODJEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEIBHON PEAKLIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEATEKTPOIUThL. CHIIBHBIC U clla0ble 3JIeKTPOIUTHL. CTeNeHb JUCCOIHAIH
Peakiiuu monHoro obmeHa. YCIOBHS MPOTEKaHMUS PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus u OKpYyXKaromasa cpeaa

6.1

BemectBa u MmaTtepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCTIOJI30BaHUE BEUIECTB M XUMHUYECKMX pEakIuil B jabopatopuu u OBITY.

HepBa;I moMoumb IIpu XUMHUYICCKUX O0KOIraX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpYXKaroulell  cpeabl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, gocdopa, yriepoaa, KpeMHHUSI U UX COEIUHEHUN B
ObITY, MEAMLMHE, MPOMBIIUIEHHOCTH U CeNbCKOM Xo3siicTBe. IlpumeneHune
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY H
HNPOMBIIIJICHHOCTH UX coeAnHeHuH. [ToHsATHe 0 KOppO3UM METalIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHHKH YTIJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHSATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yriepoja (MeTaH, 3TaH, STHJIEH, alleTUJIEH, 3TaHOJI, TJINIIEPUH, YKCYCHAs! KHCIIOTA).
[TonsiTHEe O OMOTOTWYECKN BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, YriaeBoJax — U uxX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JJOJIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumus 8 Pymsutuc I'.E., ®enpaman @.I'., Akunoneproe o6mectso "M3naTenbcTBo
"[IpocBenienue"
Xumus 9 Pynzutuc I'.E., ®enpaman ©.I'. Akimoneproe obmiectBo "M3aareascTBo
"[IpocBenienue"

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

Paneuxuit A.M. lunaktuueckuit matepuan Xumus 8-9 M:IIpocsemenne, 2010
Boponuna E.U. [ToBropenue n KoHTpoJIb 3HaHui 8 kiaacc M: Ilnanera, 2011

I'a6puensn O.C. HactonbHas kaura yuurens. Xumus § kinacc M:lpoda 2003
I'abpuensu O.C. HacronpHas kaura yaurens. Xumus 9 kinacc M: Jlpoda, 2003
Kasepuna A.A. Xumus. [nanupyemsie pe3ynbratel. Cucrema 3aganuil 8-9 kimacc M:
IIpocsemienue, 2013

[Muuyruna I'.B. Cutyaunonnsie 3aganus no xumuu M: BAKO, 2014

Kypun A.A. Xumus Meranpenmerssie pe3ynbtatsl M: BAKO, 2014

Anuk6epona JLIO. IIpakTuko-opueHTUPOBAHHBIE 3aJaHus 110 XUMHUH M: Dk3ameH, 2018
Bboposckux T.A. Tectsl no xumuu 8-9 knacc M:Ok3amen, 2013

Bboposckux T.A. Pabouas Terpaas no xumuu 8 kinacc M:Ok3amen, 2017

Bboposckux T.A. PaGouas Terpaap no xumuu 9 kiacc M: Dx3amen, 2015

Muxkutiok A.Jl. Terpanp 1ig npakTuueckux padot rno xumuu 8 kiacc M: Dx3ameH, 2016
MuxkwuTiok A.Jl. TeTpanpb mist 1abopatopHbIX paboT o xumuu 9 kinacc M: Dk3amen, 2016

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
KowmrmiekT npe3enTaruii k ypokam 8-9 kimacc

https://m.edsoo.ru/ff0d26¢
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