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INOACHUTEJIbBHAS 3AIINCKA

[TporpaMma 1o XMMUU Ha YPOBHE OCHOBHOT'O O0IIIETO 0Opa30BaHUs COCTABJIICHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0OO0pa3oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO
obmero oOpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE (enepabHOU
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMHM MpPErnojaBaHus y4eOHOTo IMpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit denepannu.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH cTpaTteruu OOydeHUs,
BOCIIMUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CpPEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
o0s3aTenbHOE MPEIMETHOE COoepKaHue, MPeIyCcMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYPUPOBAHUE IO pa3jiejiaM U TeMaM MPOrpaMMBbl [0 XUMHUHU, ONPEIEIIseT KOJIMUYECTBECHHbBIE
M Ka4yeCTBEHHBIE XapaKTEPUCTUKH COACP)KAHMS, PEKOMEHIYEeMYI0 IOCJIEI0BATEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaromuXxcsi, OnpeaesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUM K pe3yJibTaTaM OCBOSHUsI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00I11IeT0 00pa3oBaHus, a TaKyKe TpeOOBaHUI K pe3yibTaTaM 00y4eHHUsI XUMUU
HA YypOBHE 1eleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMUU CIIY’)KUT OCHOBOH It (POPMHUPOBAHUS MUPOBO33PEHUST 00YIAIOIIETOCs, €ro
MPEJICTABICHUA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHUSL YEIOBEYECTBA — CBHIPHEBOIA,
OHEPreTHYECKOH, MUIIEBOM U YKOJIOTHYECKON 0€30IIaCHOCTH, MPOOIIeM 31paBOOXPAHCHUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3allid BO3MOXKHOCTEH s camMoOpa3BUTHUA U (OPMUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHATHHON TPAMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHNE MBIILJICHUS U TBOPUYECKUX CIIOCOOHOCTEM 00yJaronuxcs,
HaBBIKOB HMX  CAMOCTOSITETLHOM  yueOHOM  JEATEIBHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B TIOBCEJHEBHOM JKU3HU, TaK U B
npoecCHOHANBEHOM e TENbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIAIbIBAET OCHOBBI IIEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAllOM B (JOPMUPOBAHUH
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH O0YyYarOIINXCs;

CrocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEGHUS K €CTECTBEHHO-HAyYHBIM
3HaHWSAM, K TPUPOJE, K YEIOBEKY, BHOCHT CBOW BKJIAJ B JKOJOTHYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBlieHUss B OOYUYEHHWU XUMHUHU 00ECTEeUMBAIOTCS CHEIU(PUKON colepsKaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS TMEJarorHueckd aJanTUPOBAHHBIM OTPAKEHHEM
0a30BOIi HAYKN XMMHUU Ha ONPEJEIEHHOM dTarle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIETO OOpa3oBaHUs OPHUEHTHUPOBAH HA OCBOCHHE
00yJaroNMMHUCS CUCTEMBl TIEPBOHAYAIBHBIX MMOHATUM XUMHH, OCHOB HEOPTAaHUYECKOW XUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHSITHI OPraHM4eCKON XUMHUH.

CtpykTypa coaep:kaHHsl MPOTPaMMbI MO0 XUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK €& m3ydenuro. CoaepkaHuE CKJIQJBIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYeCKoW peakuuu. OOe 3TH CHCTEMBI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEOBATEIBLHO OT OJHOTO YpPOBHS K JpPyromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHbI MHUpAa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuu
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUI OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHUM — BaXHEHIMX (DAKTOB, MOHSATHH, 3aKOHOB M TCOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GOpMHUpPOBAHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHHW W HMX NPUMEHEHUH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NpPUOOPETHN TaKKue LETH, Kak:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOYyYEeHHs Ha CHUCTEMaTHYecKoe MpUOOILIEHHE O00y4aroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HOOOpa3HON NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMIHBIX BUOB JICATCILHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHUH OOBSICHATh M OLIGHWBAThH SIBICHUS OKPYXKAIOIIETO MHpA, WUCIONB3ys 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HaHWHA i BBIPAOOTKM JKOJOTHYECKH Ieeco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUSI CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, cocraBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 yaca B HEJIEIO).



COJAEP)KAHUE OBbYYEHUA

8 KUIACC

IlepBoHauya/bHbIe XMMHUYECKHE TOHSTUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HM 4YeJOBEKa. XUMHA B cCUCTEeMEe HaykK. Temna u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocTositHue BemiecTB. [lonstue o
METO/ax MOo3HaHMs B XUMUU. UncThie BemecTBa U cMecu. CrocoObl pa3/ieieHus: cMeceil.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3auMocCBsi3b KOJIMUECTBA, Macchl U
Yrclia CTPYKTYPHBIX €IMHUIL BerlecTBa. Pacuérel mo hopMmynaM XMMHUUYECKUX COSTUHEHHM.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKass peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccupukanus XUMUYECKUX PEaKIui
(coemuHeHus, pa3I0oKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMYECKOM MOCyI0#, mpaBwiamMu paboThl B jgaboparopuu U npuéMamu
oOparteHust ¢ 1abOpPaTOpPHBIM OOOPYIOBAHUEM, M3YYCHHE W ONHUCAaHUE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOMoAeHne pu3nuecKkux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KAIIEHUE M KOHJIEHCAIIUS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJEICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t0ieHue
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuud (pas3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHAOM Oapus, paznoxkenue ruapokcuna menu (1) mpu
HarpeBaHuu, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
paszienieHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIAPUBAHHE, IUCTUIUISLINS,
xpomaTtorpadusi, TpOBEIEHHWE OUYUCTKH MOBAapPEHHON coiM, HAOMIOACHHE U ONHCAHHE
pEe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3JIaHUE
MojieIe MOJIeKy (IIapOCTEPKHEBBIX ).

Ba:kneiinue npeacTaBuTe/ I HEOPraHUYECKUX BElIECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 37€MEHT M IPOCTOE BEIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMUUYECKHUE CBOWCTBA (peakluyd TOPEHHUS).
Oxkcunel. Ilpumenenue xkucnopoga. CrmocoObl TMONyYeHHs KHUCIOpoJa B JabopaTopuul U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTpornHas MOAU(pUKAIUs
KHCIIOpO/ia.

TermoBoit >(hPeKT XUMHUYECKONW pEeaKIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHAOTEPMUYECKHE peakiuu. TOMIMBO: yroib M MeETaH. 3arps3HEHHUE BO3/yXa, YCUJICHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxokaeHue Bogopoaa B MPUPOJE,
buznyeckrue 1 XuMUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comnu.

MonsipHblil 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACBIIIEHHbIE PacTBOphl. PacTBOpuMOCTh BellecTB B Boje. MaccoBas J0Jsl BEILIECTBA B
pactBope. XHUMHUYECKHE CBOWMCTBA BOJbl. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHUE NpUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKcHJI0B. DU3nNUeCKre U XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyueHne okcuos.

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

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucioT. Ousndeckue U XUMHUECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

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

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOHMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEJOBaHNE OOpPa3I[0B HEOPTaHMUECKUX BEIIECTB PA3THUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEUTpalIu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMHUYECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJTIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckass cucremMa xuMuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IPayKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKMCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI (TOPEHUE, PEAKIIUN PA3JIOKEHUS, COETUHEHHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK | MOHSTHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU ISl OT/AEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAY4HbIM (akT, THUMoTe3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, HIPOTOH, HEUTPOH, HWOH, HYKJIHJA, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIB, TOPHBIC IMOPOJBI, ITOJC3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUH CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEIETKM M BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUECKNUE YPAaBHEHUS.

[TonsiTue o cxopoctu xummuueckoi peakuuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEAKIMH U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIB30BAaHUEM METO/1a SJICKTPOHHOTO OasiaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu moHHOro oOMeHa. YCIIOBHUS NMPOTEKaHUS PEaKIMii MOHHOTO OOMEHa, MOJHBIC U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIEeCTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLiEcca AUCCOLUALUU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WILIIOCTPUPYIOIIUX IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OO0mass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJIEHiCTBHE ¢ MeTallaMH, HeMeTallJIaMH,
mienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XHMHUYECKHE CBOWCTBA, IOJIY4YEHHUE,
npuMeHeHue. JlelficTBue XJIopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaskHelre Xia0pHuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYecKHue CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (pU3MYECKUe M XMMUYECKHE CBOICTBa
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynb¢aT-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arps3HEHHE OKPYKAIoLIEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCIeHHs. A30T, paclpoCTpaHeHHE B IMpHUpoJe, (U3NYECKUE H
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usnueckue M XUMHUYECKHME CBoOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSAMH a30Ta (KHUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosyueHue. Mcmonb3oBanue QocdaroB B kadecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue U XuMuueckue cBoicTBa. Axcop6ouus. Kpyropopot yriepoga B mpupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIH 3 QeKT. YroibHas KuciIoTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TlepBoHayanbHbIE MOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COCAUHEHUSX Yriepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenus kKpemHus B mnpupoxae. OOume mnpencraBieHus o0 oxcuae kpemuus (IV) wu
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii Ixcnepumenn:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00pasllaMd XJIOPUAOB (TaJOT€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, M3y4€HHE XUMHUUECKUX CBOMCTB pa30aBIeHHON CepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YAOOpEHHUIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEbI0 (BO3MOXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, COOupaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO rasa, IPOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETaJJIbl U UX COCIUHEHUS).



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUM MeTawioB. Pu3MUEecKue U XUMUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCuAbl U TUAPOKCUABI HaTpus U Kanus. IIpumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKUE CBOWCTBA MAarHus W KalblMs. BaxkHelmume coenruHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHto J[. H.
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupoae. OPU3NUYeCKUe U XMMUYECKHUE CBOMCTBA
aTrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH 1A AITFOMHIHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTYy4YCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUA KallbILUs U HATPUsS C BOJIOM (BO3MOKHO MCIOJIB30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllvs, alFOMUHUS, IUHKA, xene3a (1) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHHE SKCTIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpH,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTh, KPHUCTAJUIMUECKas pEMIETKA, CIUIaBbl, (U3UYECKHE BEIHYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpAIbl, TOPHBICE TMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0/1e 00YYEeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMU, MPUHATHIME B OOINECTBE MpPaBUJIaMH M HOpPMaMH MOBEICHHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOINIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOIIUXCS.

JIndHOCTHBIE pPE3YyJbTAThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJACTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACHIMPEHHE OIbITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM YHUCJIC B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACIICINI0, TIOHMMAaHMS 3HAYCHUs XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BIIAJIETh TOCTOBEPHOW MH(OPMALMEH O MEPEIOBBIX JOCTHKECHHUAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
Mupa 1 o0IIeCcTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOLICHHH B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
yueOHOUCCIIeI0OBATEIbCKOM, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATEIBHOCTH MPYU BBINOJHEHUH Y4eOHBIX, IO3HABATENbHbIX 3a/1a4,
BBIITOJIHEHNH XHMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX NPOEKTOB, CTPEMJICHHS K
B3aMMOINIOHMMAHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AesTeNbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEIEHUE U TOCTYNKH CBOMX TOBApHUINEH C IMO3UIMM HPABCTBEHHBIX M
NIPaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBIH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKM M COCTABIISIOLINE OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs TPUPOIBI, B3aMMOCBS3SIX UYEIIOBEKa C MPHUPOJHON CPEoi, O poin
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIpPaBICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XMMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIIECCOB U SIBJICHWH, TTO3HABATEIBHOM,
UH(POPMAIIMOHHON M YUTATEIBCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSATEIBHON paboTHI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypoOM, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHHMIO M TO3HaHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHME IICHHOCTU JKWU3HH, OTBETCTBEHHOT'O OTHOUIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0POBBIA 00pa3 JKW3HW, OCO3HAHWE IIOCIEACTBUH W HEMPUSATHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AJIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHUS:

UHTEpEC K MPAKTUYSCKOMY M3YYCHHUIO MPOMECCHii u Tpy/a pa3IudHOro PoJia, yBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodecCHOHATbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHUI, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHAILHON CpPeJIe;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH IIeTIECO00pa3HOe OTHOIIEHUE K MPUPOAE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3HUECKOMY M IICUXHYECKOMY 3I0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIO/ICHHSI TIPaBUJI 0€30IaCHOTO TIOBEACHHUS MPH PabOTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPY’KAIOIICH MPUPOTHON CPEIOH, JUIsl IIOBBIMICHUS YPOBHS SKOJIOT HUECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BbIACIAIOT 3HAYUMBIC [JIA (bOPMI/IpOBaHI/IfI
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATHX MpeaIMeToB (OpMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO U OCYIIIECTBICHHUIO YI€OHOM IeATEeTbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHABJIMBATb MPUYWMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHHUs, CTPOUTH JIOTHUECKUE pacCykIeHUs (MHAYKTUBHEIE, IeyKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}lMeTHBIe u MeTaHpe}IMeTHBIe),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckas ¢GopMyla W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pElIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC NPHU3HAKKW H3Yy4YaCMBbIX 00BEKTOB — XUMHYECKUX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
[IPOTUBOPEYUS B U3YYaEMBIX IIPOLIECCAX U ABJICHUAX.



Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIC BOMPOCHI B KA4eCTBE MHCTPYMEHTA MO3HAHUSA, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3bI IO IPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEICHHUIO YYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA00JaTh 32 XOJIOM IPOIIECCca, CAaMOCTOSITEIbHO TPOTHO3UPOBATH €T0
pe3ynbTaT, (GOpMyIUpPOBaTh OOOOIICHHS M BBIBOJBI 1O pE3ylibTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

PatGora ¢ undopmaumeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATh U MHTEPIPETUPOBATH NH(DOPMAIINIO PA3THYHBIX BUJIOB
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE MOcOOMs, pecypchl WHTepHeTa), KpPUTHUYECKU
OILICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE TPUMEHSAThH Pa3IMYHbIE METOJIBI M 3aIIPOCHI IPH TMIOMCKE B 0TOOpe MH(MOpMALUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOMMBIX JIJISl BBIMTOJTHCHUS YI€OHBIX M MIO3HABATEIBHBIX 3314
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJACTH HUCHOJIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJIeHUE KYIbTYPOl aKTUBHOTO HCIIOIb30BAHUS PA3IHMUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHUMAIBHYIO (OpPMY MpeICTaBICHUS
uH(pOpMAIMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4l HECIOKHBIMA CXEMaMH, JUarpaMMamH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAJIM3UPOBATh B MpoIlecce YYEOHON W HCCIeI0BaTEIbCKOU
JESTSIIbHOCTH HH(POPMAIIMIO O BIMSHUU IPOMBIIUICHHOCTH, CEITLCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMmyHuKaTHBHBIE YHHBepcaabHbIe YueOHbIe el CTBHUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoAe auanora M (WIM) JTUCKYCCHU) MO CYIIECTBY
oOcyxmaeMoii TeMbl, (OPMYITHpPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIATH MOMyUYEeHHBIE PE3yNbTaThl MO3HABATEIBHOMN AESITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh MPE3CHTAlMI0 PEe3yIbTAaTOB BBIMOJIHEHUS XUMHYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPaTOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATEIBLHON U
HCCJIEIOBATENLCKON NIeATEeIbHOCTH TPU PEIICHHH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
o0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
IITYPMBI», KOOPJAWHAIMS COBMECTHBIX JCHCTBHIA, ONPEICICHIEe KPUTEPHUEB IO OIICHKE KauecTBa
BBHITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITENILHO OTPEACISATh e NesTeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh W TPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTH, BBIOMPATH
HaubOonee dD(PQEeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX ¥ TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTHPOBATHh MPEANIOKEHHBIM aNrOpUTM NEHCTBUN TpHU
BBITIOJTHCHUH 33J]aHUH C Y4€TOM IIOJIYYCHHS HOBBIX 3HAHHHA 00 HM3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IENH,
YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEAJIaraeMble B YCIOBUU 3aJIaHUH.



MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX peE3yJNbTATOB IO OCBOCHHIO O0S3aTEIBLHOTO COACPKAHUS,
YCTaHOBJICHHOTO JaHHOU (QenepanbHOil pabodeid TPOrpaMMoOi, BBIICISIOT: OCBOCHHBIC
oOydJalluMuCcs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI AeHCTBWIA, crnenuduueckue s
npeaIMeTHO o0nactu «XUMHUSA», BUIBl JAEATEIbHOCTU MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro

UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.
K xonmy oOyuenust B 8 kijacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJ1a, XUMUYECKUU
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHass M MOJIEKYJspHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAs Macca, MaccoBas JOJA XHUMHYECKOIrO
JJIeMEHTa B COCQUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COIlb,
AIIEKTPOOTPHIATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHUYECKas peaKIysl, Kiaccuukanus
peakuuii: peakliuyd COeAMHEHNUS, peaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIU
o0MeHa, HK30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYecKas CBS3b,
NOJIIpHAsl U HEIOJIApHAsl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBoOp, MaccoBas J0JIs BellecTBa (IPOLEHTHAs! KOHILIEHTpalMsl) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSATUS [TPU ONUCAHUM BEIIECTB U UX MPEBPAICHU;

UCIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJi€HUsS (POpMyn BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

OTpeNieNATh BAJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSX, CTENEHb
OKHCIICHHMsI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPUHAUIEKHOCTh BEIIECTB K
onpeAeNéHHOMY Kiaccy COEAUHEHMH 1o QopmyrnaMm, BHJ XHMHUYECKOM CBSI3U
(xoBaJIeHTHas! U1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUS, 3aKOHa ABOTaJipo;

ONHUCBHIBaTh M XapakTepusoBaTh TabmuuHyro ¢(opmy Ilepuonnyeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3iuyaTh IMOHATUS «TJaBHas moArpymma (A-rpymma)» u
«mmobounast moxarpymnma (b-rpymma)», Manasie W OodbIIHE TEPHOMBI, COOTHOCHUTH
o0o3Ha4YeHus1, KOTopble UMeroTcsl B Tabnuue «lleproguueckas cuctemMa XUMHUYECKHX
anemeHToB [I. Y. MenaeneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHKaMH CTPOEHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja sapa, oOllee YHCIO 3JIEKTPOHOB U
pacrpeziefieHue X Mo JIEKTPOHHBIM CII0SM);

KJIaCCU(UIIMPOBATh XMMUYECKUE AIIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XMMUUYECKHE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWMCTBA BEIIECTB PA3THMYHBIX
KJIaCCOB,  NOJTBEp)KJasi  ONWCAaHUWE TMpPUMEpaMH  MOJIEKYJSPHBIX  ypaBHEHUM
COOTBETCTBYIOIUX XUMUYECKUX PEAKINI;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUI B Pa3IUYHBIX YCIOBUSX;



BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMUYECKOTO AJIEMEHTA 10 (hOpMyJie COSAUHEHHMSI, MAaCCOBYIO JIOJIFO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINK;

IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IeHNe, CHUCTEeMaTH3alUI0, KIAaCCU(PUKAIINIO, BBISIBICHHE MPUYMHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOMCTB BELIECTB M XUMHUYECKHX PEAKIUH,
€CTCCTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HAONIOJEHWEe,  HM3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBII U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TMOCYyIOH M J1abopaTOPHBIM
000pyI0BaHMEM, a TaKXe IMpaBHJIaM OOpaleHUsi C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHUIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPOJAa M KHUCIOPOJa), IMPUTOTOBICHHUIO
pPacTBOPOB C ONpPEAEIEHHON MAacCOBOM J10J1€i1 paCTBOPEHHOTO BEIIECTBA, IIJIAHUPOBATh
Y MPOBOJUTh XMMUYECKUE IKCIIEPUMEHTHI IO PACIO3HABAHHUIO PACTBOPOB WLIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIMKATOPOB (JIAKMYC, (PeHOIPTAIICNH, METHIIOPAHXK U JPyTHE).

K koniy oOydeHus B 9 kjacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHMS, XUMHUYECKas peakuus, XUMHUYECKast
CBSI3b, TEIIOBOM 3P EKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIE pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCJICHME M BOCCTaHOBJIEHUE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOH peakUuu, MpeleabHO J0ImycTuMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUH BELLECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUsS (OpMyn BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJIECHHUS XUMUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3JMYHOIO COCTaBa, IMPHUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COEAMHEHUAX, 3aps] HMOHA 10 XUMHUYECKOU
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAIIIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa nu 1€MOHCTPUPOBATh
€ro TOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyto ¢opmy [leprognueckoi
CHUCTEMbl XMUMHUYECKHUX OHJIEMEHTOB: pa3jiuyaTh MNOHATHS «TJaBHas mnoxarpymnmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie W OOJBIIHE TIEPUOJBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOphIE MMEIOTCS B MEPUOJUYECKON Tabnuue, ¢
YHUCJIOBBIMU XapAaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMUYECKHUX JIEMEHTOB (COCTaB U
3apsij sizipa, o0Iee YnuciIo MEKTPOHOB U paclpeesieHHe X M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HX



COCIMHEHUN B IPEJENax MaJbIX IEPUOIOB U TIIABHBIX NOATPYNI C YY4ETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEaKLUN;

COCTaBJIATh YPABHEHUS JJICKTPOIMTUYECKON JTUCCOLMALMU KUCIIOT, LIEJI0YEeH U COJIeH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIii HIOHHOTO 0OMeHa, ypaBHEHHS PEaKIUH,
MOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIYy BELIECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN I1OCPEICTBOM
COCTaBIJICHUS JICKTPOHHOTO OalaHCca dTHX PEeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcCChl BEILIECTB, MACCOBYIO
JIOJTF0 XMMHAYECKOTO AJIEMEHTa 10 (popMysie COeTUHEHHUsI, MACCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON peaKlty;

coOuoiaTh MpaBWja I0JIb30BaHUS XMMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0OpyOBaHUEM, a TaK)Ke IpaBHUja OOpaIleHUs C BEUIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU O BBIIOJHEHUIO JIa0OPATOPHBIX XUMUYECKUX OMBITOB 110 MOJYYEHHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTICKUCIIOTO Ta3a);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTAaB PA3JIMYHBIX BEILIECTB:
pacrio3HaBaTh OMNBITHBIM HYTEM XJIOpUI-, OpoMuia-, MOAMI-, KapOoHar-, ¢ocdar-,
CHWJIMKAT-, cyib(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M MOHBI H3YyUYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEpPAllMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEHHE, CHUCTEeMATU3ALMIO, BBIABICHHE NPUYMHHO-CIIEICTBEHHbIX
CBSA3€M — JUIsI M3Y4YEHMsS CBOMCTB BEIIECTB M XUMHYECKHUX PEAKLIHH, €CTECTBEHHO-
HayyHble METOJbl IO3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCHEPUMEHT (peasbHbI U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE
8 KUIACC

Ne HaumeHoBaHue pa3iesioB U TeM Koa-Bo
JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n NMPOrpamMMbl 4acoB
o0pa3oBaTe/ibHbIE PeCypChl
Paspnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas 00J1aCThb
1.1 €CTECTBO3HAHUSA U IIPAKTUUECKOU 5 bubnnorexa [IOK
' p https://m.eds00.ru/7f41837¢
NEATEIILHOCTH YeJI0BEKA
bu6mmoreka [JOK
1.2 BemrecTBa 1 XMUMHUYECKHE PEAKITHH 15
m peakt https://m.edsoo.ru/7f41837c
Wroro mo paszneny 20

Paznen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYEeCKUX BellleCTB

bu6mmoreka [IOK
2.1 B .K !
03nyx. Kucopon. Iorsrue 06 oxcnnax 6 https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.2 Bomopon. [loHsTrHE 0 KHCITIOTaX U COMAX 8 https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.3 Bopa. PactBopsl. [ToHsiTHE 006 OCHOBaHUAX 5 https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 bubnuoteka [JOK
' COEIMHEHUI https://m.edsoo.ru/7f41837c
Wroro mo pazneny 30

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucreMa xumuiecknx 3j1ementosn /1. U.
MenpeneeBa. CtpoeHune aToM0B. XUMHUYecKas ¢BA3b. OKHUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE

peakuuu

[Tepuonnueckuii 3akoH u [leprnonnueckas

bu6mmoreka [IOK
3.1 ;ZI;ZZA;;I:ZHS:;I;:;:;szZOB AU ! https://m.edso00.ru/7f41837c
3.9 Xumudaeckas cBsa3b. OKHCIUTETHHO- 8 bubnmoreka [JOK
BOCCTaHOBUTEJIBHBIE PEAKIINH https://m.edsoo.ru/7f41837c
Hroro o passeny 15 ngs?;j;?:;igﬁﬁmw?ﬂc
PesepBHOE Bpems 3 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KVIACC

Ne HaumeHoBaHue pa3jiesioB U TeM Koa-Bo
dueKkTpoHHbIE (LM POBbLIE)
n/n MPOrpamMmbl 4yacoB
o0pa3oBaTe/ibHbIE PecypcChl
Paszpnes 1. BemecTBo 1 XUMHYeCKHEe peaKkuu
[ToBTOpEeHUE U yruyOneHue 3HAHUIA bu6mnorexa [JOK
11 3)
OCHOBHBIX pa3JesioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH 4 bubmmoreka [IOK
' XMMHYECKUX PEaKIUii https://m.edso0.ru/7f41a636
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. Bubmmoreka [IOK
1.3 8
XHUMHYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
21 OO0mias XxapakTepuCTUKa XUMHUUECKUX 4 bubmumoteka [JOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKA XUMUYECKUX
29 VIA- C . 6 bu6nunoreka IJOK
' DJIEMEHTOR IPYHIIbL &-cpa i e https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
23 VA- A bocd 7 bubmuoreka LIOK
' HICMEHTOB TPYIHRL A30T, GOCHOP 1 https://m.edsoo.ru/7f41a636
WX COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.4 neMeHTOB |V A-rpynmel. Yria u 8 bubamorexa LIOK
' eme VO PYHIEL cpo https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Wroro mo pazneny 25
Pa3pnen 3. MeTauiibl 1 MX COeIMHEHHUS
. Bubnunoreka [IOK
3.1 Obmme cBoHCTS METAIIOR 4 https://m.edsoo.ru/7f41a636
. Bbu6nuoreka IJOK
3.2 Baxneiiime Meramisl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Pasznen 4. Xumus u okpyxamwomas cpeaa
41 BemecrBa 1 maTepuansl B )KU3HU 6 bu6nmoreka IJOK
' yenoBeka. PesepsHoe Bpems https://m.edso00.ru/7f41a636
Hroro mo pazneny 6
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

8 KJIACC
Kon

MPOBEPSIEMOT0
pe3yJabTara

1

11

1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: «HepBOHaLIaJ'IBHBIG XHUMHWYCCKUC ITOHATHS

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHSTHH: aToM,
MOJICKYJIa, XUMHYECKUI 3JEMEHT, IPOCTOE BEUICCTBO, CIOXKHOE
BEIIECTBO, CMECh (OIHOPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTEJIbHAs aTOMHAsi W MOJICKYJIIpDHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas JOJS XHMHUYECKOTO
DJIEMEHTA B COCJMHCHUHU, MOJSPHBIA O0BEM, XMMHUYECKas peaKius,
KIaCCU(UKALMSA  PEAKIHMA:  PEaKIUu  COCAMHCHUS,  PCaKIHH
pa3JIOKEHUs, PEAaKIMK 3aMCIICHHS, pEeakiuu OOMeHa, JK30- U
SHJIOTEPMHUYECKUE PEAKIHH, TEIUIOBOW 3(P(PEKT peakiuu, pacTBop,

MacCCoBasd A0Jd BCIICCTBA (HpOI_[eHTHaH KOHI_ICHTpaI_[I/IH) B paCTBOpPC

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKUX MHOHATHU U

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

14

1.5

MCIIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JJII COCTaBi€HMsI (HOpMYI

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh  CMBICI  3aKOHOB  COXpPAHEHUsT MAacChl  BEIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPDHOTO YYEHHs, 3aKOHa
ABoraapo

OTpEeeNiTh BaJEHTHOCTh aTOMOB JJEMEHTOB B  OWHApHBIX

COECTUHEHUIX

1.6

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKHUEC pPCaKIUU (HO quciay Hu COCTaBy

YYacCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TETIOBOMY 3P EKTY)

1.7

1.8

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MAacCChI

BCIICCTB

BBIUUCJIATHE MACCOBYHO JOJHO XHUMHYCCKOIO 3JJICMCHTA II0 (I)OpMy.]'IC

COEIMHEHMN,

1.9

BBIYHUCJIATE MaCCOBYIO JJOJIIO BCIIECTBA B paCTBOPE

1.10

MNPUMCHATE €CTCCTBCHHOHAYYHBIC MCTOAbLI ITO3HAHUA — Ha6J'IIO,Z[CHI/Ie,




2.1

U3MEPEHHE,  MOJEIUMPOBAaHUE,  OKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )
[To Teme: «BakHeiume npeacTaBUTEIN HEOPIaHUIECKUX BEIIECCTBY

paCKpeiBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX MMOHSTHM: OKCH I,

KHUCJI0Ta, OCHOBaHUEC, COJIb

2.2

2.3

2.4

OIpeNeNATh MPHUHAMIEKHOCTh BEIIECTB K ONPENEIEHHOMY KIIaccy
COeMHEHUH 1o Gpopmyiam

KJ1accu(puIUpoBaTh HEOPraHMUECKUE BELIECTBA

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHWMHYECKHE CBOMCTBA

BCHICCTB PA3JIMYHBIX KJIACCOB, ITOATBCPIKAAA OIIMCAHHC IIPHUMCPaAMU

MOJIEKYJISIPHBIX YPAaBHEHHUIM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUAN

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHICHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

CIENOBaTh MpaBWJaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TIO BBINOJTHEHHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKUE SKCTIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C TOMOIIBIO

MHAMKATOPOB (JakMyc, (peHoTaaert, METUIOPaHXK U IpyrHe)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN peaKIuu

3.1

3.2
3.3

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckas cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.
Xumnueckasi cBa3b. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUM
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHUX IOHATHH: SIpO aToma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas oOpOuTadb, paguyc aroma,
XMMHYECKast CBs3b, NOJSIPHAS WM HEIMOJSPHAs KOBAJEHTHAsl CBS3b,
SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHWOH,
CTEIIEHb OKUCIICHUS

KHaCCI/I(pI/II_II/IpOBaTB XUMHUYCCKUC SJICMCHTEI

OMHCHIBATh U XapaKTepu3oBaTh TaOnuuHyto Gopmy [lepromundeckoit




CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3Iu4aTh MOHATHS «TJIaBHAsS
noarpynma (Arpymnma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIble» U «OOJIBIIIHEY NCpuoabl

3.4

3.5

3.6

packpsiBaTh cMbica [lepuoauueckoro 3akona .M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHUE MEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKHUX DJIEMEHTOB OT UX TNoJoXkeHus B Ilepuoamueckoit

CHCTEMCE

COOTHOCUTHb  0003HaueHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ilepuoguyeckas  cucreMa — XUMUYECKHX  diieMeHtoB  JI.W.
MenjeneeBay ¢ 4YUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XMMHYECKMX DJJIEMEHTOB (COCTaB M 3apaj sjapa, oOliee 4YuciIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHLIX

COCAUMHCHUAX

3.7

9 KUIACC

OIpCaACIsATb BHUO XHUMHYECKOH CBSI3U (KOBaJ'IeHTHaH u I/IOHHaSI) B

HCOPTaHNYCCKUX COCAUHCHUAX

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

1.2

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBo U XUMHUYECKast peaKkuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJUTHUECKAs AUCCOLHAIIMS,
peaknMy MOHHOrOo OOMEHa, KaTalnu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTHMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peakuumy, OKHCJIUTENb,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOBAIEGHTHas, HWOHHaf,
METaJUINYecKas), KpPUCTAJUIMYECKas pEeHETKa, CIUIaBbl, CKOPOCTb

XUMHUYECKOH pCaknuun

HIUTIOCTPUPOBATE B3aMMOCBA3bL OCHOBHBIX XHUMHYCCKUX MOHATUU H

MIPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTAaBJIAATh YpPaBHCHUSA 3J'ICKTpOJ'II/ITI/I‘ICCKOI71 Jucconuanuu KHCIIOT,




14

LIEJI0YE WM COJIEH, IOJIHBIE M COKPAILEHHBIC YPAaBHEHUs DPEaKLHUU
MOHHOT0 0OMeHa

pacCKpeiBaTb CYHIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

2.1

Ilo temam: «Hemerayuibl U HUX coequHEHUS» U «MeTalipl U HUX
COECIUHEHUS

XapaKTepU30BaTh (OMUCHIBATh) OOIIHE U CIICIM(PUICCKUEC XUMUUCCKIE

CBOMCTBaA IMPOCTBIX W CIIOKHBIX BEIICCTB

2.2

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH IIPOTCKAHWA XHUMHYCCKUX HpeBpaH_[CHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH IO BBINOJHEHUIO
1ab0PaTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYyYEHHUIO M COOHMpaHHIO

ra3o00pa3HbIX BEILECTB (aMMMaKa U YTIIEKHUCIIOro ra3a)

2.5

HpOBOI[I/ITI) pCaKHI/II/I, HO}ITBCp)KI[aIOHII/IC Ka‘-ICCTBeHHI)II\/JI COCTaB
pa3JMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-,
Opomun, wuomupa, kapOonar, Qocdar, cunmkar, cynbdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHUS, WOHBI HM3YYCHHBIX METAIJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMUS 1 OKpy’KaroLas cpeia

3.1

PaCKpbIiBaTb  CMBICJI  OCHOBHBIX XUMHYCCKUX MMOHSATHUH: HI[K

BCIICCTBA, KOPPO3Ud METAJIIIOB

3.2

IMPUMCHATE OCHOBHBIC OIICpanuu MBICITHTEIIFHOM JCATCIIBHOCTH —
aHajinu3 MW CHHTC3, CpPaBHCHUC, O606IJ_ICHI/IC, CUCTEMATH3AlIUIO,
BBIABJIICHUC TIPUYHUHHO-CICIACTBCHHBIX CBsA3El — 1 U3YUCHUA
CBOICTB BCIICCTB M XHMHUYCCKUX peaKHHﬁ; CCTCCTBCHHOHAYYHLIC
METOJABI IIO3HAHHUA — H&6J'IIO}IGHI/IC, HN3MCPCHUC, MOACIINPOBAHUC,

AKCIIEPUMEHT (peabHbIN U MBICICHHBIN )




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

1.1

IIpenmer xumuu. Ponp XMMHM B KU3HM 4Ye€JIOBEKa. XHMHUS B CHUCTEME HaykK.
Tena u BenlecTBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

1.2

1.3

IIonsTre 0 MeTOaaxX MO3HAHUSA B XUMHH. UHCTBIE BEIIECTBA M CMECH. CnocoObl
pasaciICHus cMmecent
ATOMBI WH MOJICKYIJIBI. Xumudueckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

14

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBas 107151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHUUA

1.5

KonnuectBo BemecrBa. Monbs. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

1.6

dusznyeckrue U XUMHYCCKHE SBJICHHUSA. XHMHYCCKAS peakuuda u e€ IMPU3HAKH.
3akoH COXpPAHCHUS MaCChbl BEIICCTB. XHMUYECKHUE YpaBHCHUA. KJIaCCI/I(I)I/IKaLII/I}I

XUMUYECKHUX peakiuii (COeTUHEHUS, Pa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCYI0H, C MpaBUjIaMu
paboTel B Jaboparopuu W npuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
o0opy/sOBaHUEM, M3yYE€HHE M OIUCAaHUE (QU3NYECKUX CBOICTB 00pa3IoB
HEOpPraHMYeCKUX BELIeCTB, HaOmoJeHue (u3ndeckux (MaBlieHHE BOCKa,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHAEHCAlUs BOJAbI) U
XUMHYECKHX  (TOpeHHe CBEeYd, MpOKaMBaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHCIOTOW) SIBJIEHWH, HAOMIOIEHWEe W OINUCaHUe
NPU3HAKOB TMPOTEKAHWS XWMHUYECKHUX peakuuid (pa3joxkeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasjioKeHUe
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJICHCTBUE Kelle3a ¢ PACTBOPOM
commu meau(ll), n3yuenne cnmocoOoOB pasneneHus: cMeceit (C MoMOIIbI0 MarHuTa,
bunbTpOBaHMNE, BHIMMAPUBAHUE, TUCTHILISAIMS, XpomaTtorpadus), MpoBeaeHUE

OUYMCTKHU MOBAPEHHOM coyy, HAOII0JeHUE U ONIMCAHHUE PE3YIbTATOB MIPOBEICHUS




2.1

2.2

2.3

OIbITa, WJUIIOCTPUPYIOIICTO 3aKOH COXpaHCHHA MAaCChbl, CO3JaHUC MOI[CHCﬁ

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxneiliue npecTaBuTeNIn HEOPTaHMYECKUX BEIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — smeMeHT u mpocrtoe
BerecTBo. HaxokaeHue Kuciaopoja B Mpupoje, (GU3MYECKHe M XUMHYSCKUE
cBorictBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kucinopoga. CrocoOb
NOJYYEeHUsI KHUCIopoJa B JIAOOpAaTOPHUH M MPOMBIILIICHHOCTH. KpyroBopoT

Kucaoposa B mpupojie. O30H — aIoTporHas MoaupuKalus KUCIopoia

TemnoBoit 3P hekT XuMUIECKON peakuu, TEPMOXUMHUYECKHE YPaBHEHHUS, K30~
U DHJA0TEpMUYECKUE peakuu. TommBo: yroyib U MeTaH. 3arpsi3HEHUE BO3AyXa,
yCHUJIEHUE MTApHUKOBOTO 3(peKTa, pa3pylieHrne 030HOBOTO CIIOs

Bonopon — snemeHT U mpoctoe BemlecTBO. HaxoxkneHue BoaopoAa B HpUPOIE,

¢u3nuecke W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CHOCOOBbl MOIY4EHHUS.

Kucnore! 1 conmun

2.4

MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSIM

2.5

2.6

®usnyeckue CcBoWcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HacplleHHbIe 1 HEHACBILICHHBIE PAaCTBOPBI. PacTBOPUMOCTD BEILECTB B BOJE.
MaccoBass nmons Bemecrsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOAE M B KU3HM 4denoBeka. Kpyrosopot
BO/ABl B TMpuUpoJe. 3arpsA3HEHHE NpUpPOAHBIX BojA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmdeckux coenuHeHunidt. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeoOpasyomue (OCHOBHbIE, KHCIOTHbIE, amM(QpOTepHbIE) U
HeconeoOpasyronie. Homenknarypa oxcuaoB. Pusndeckue M XUMHUECKUE

CBoOMCcTBa OKCHAOB. [losryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUM: WIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOICTBA

ocHoBaHM. [TonyueHne ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudukanus xucnor. Homenkmarypa kucior. dusudeckue u
XUMHYECKHE CBOMCTBA KHCIOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.

HOJIy‘ICHI/IC KHUCIIOT

Comu. Homenknarypa coneil. ®dusznueckne M XMMHYECKHE CBOMCTBA COJIEH.

[Tomy4yenue conen

2.10

I'ereTmueckas CBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I
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3.1

XVWMUYECKUN  JKCHEPUMEHT: KadeCTBEHHOE OIPEAEICHUE  COACpPHKAHUS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, cOOMpaHue, paclio3HaBaHUE U H3Yy4YEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOIOM U
yCIIOBHS BO3HUKHOBEHUS U IPEKpalleHHs] TopeHus (1oxkapa), 03HaKOMJICHHE C
o0pa3llaMu OKCHJOB U OIMCaHME HUX CBOWCTB, TNOIy4eHHe, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOpOAa (rOpeHHe), B3auMOeicTBUE
Bozopoaa ¢ okcugom Meau(ll) (BO3MOXKHO HUCTIOIB30BAHKE BUIEOMATEPUATIOB),
HaOmrofieHne oO0pa3llioB  BEIECTB KOJMYECTBOM 1 MoOjb, HCCIIEJOBAHUE
OCOOEHHOCTENl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIAEIEHHON MacCOBOM J0JE€H pacTBOPEHHOIO
BEIIECTBAa, B3aMMOJEWUCTBHE BOJbl C MeTaJIaMU (HaTpUeM U KajlbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpUANIOB), OIpPE/EIEHUE pPacTBOPOB
KUCJIOT W IIEJOYEH C IOMOIIBI0 HMHJIMKATOPOB, HCCIEIOBaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOACHUE H3MEHEHUS
OKpPAacKM MHJIUKATOpPOB B pacTBOpax KHCIOT U IUEJIOYeH, Hu3ydyeHue
B3auMmojieiictBua okcuga menu(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3allii, I10JTy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 METaula JpYyrMM M3 pacTBopa COJIM, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/ay 1o TeMe «BaxHelne Kiacchl HEOPraHUYECKHX

COEIMHEHUI»

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKas CBsI3b. OKUCITUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble TOMBITKM KIacCU(PHUKAIMU XUMUYECKUX dJIeMEeHTOB. [loHsaTHe o
TPYIIax CXOJHBIX AJIEMEHTOB (IEJOYHbIE W IIETOYHO3EMENIbHBIC METAJIIBI,
TaJIoTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphlE 00pa3yroT amdoTepHbIe

OKCHU Bl U THAPOKCHUIBI

3.2

3.3

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKHUX 3i1eMeHTOB J1.1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOIHAS (hopMbI
Ilepuoauueckoit cucrtembl XuMHuueckux adnemeHTtoB [[.M. MeHnneneesa.
Ilepunonpl u rpynmsl. PU3NYECKUI CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB
MepUOJa U IPYIIIbI dJIEMEHTA

Crpoenue atomoB. CoctaB atroMHbIX siaep. M3oronsl. DnekTponbl. CTpoeHue
JJICKTPOHHBIX 00O0JIOYEK aToMOB TMepBBIX 20 XUMHUYECKHX DJIEMEHTOB

IIepuomnueckoit cucremsl .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOTO




AJIEMEHTA MO ero noyuoxeHuto B [lepuoanyeckoii cucreme /.M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHUsI pajJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylmaM MU IEpUOaM.
3nauenue [lepmoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenneneeB — yd€Hbld U

IPaKIaHUH

3.5

3.6

Xumuueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.
DIIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

Crenenp okucineHusa. OKHCINTEIHFHOBOCCTAHOBUTEIBHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

3.7

9 KUIACC

XVUMUYECKUN HKCHEPUMEHT: H3Y4Y€HHME O0O0pa3lloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE THUAPOKCUIA LIUHKA C PACTBOPAMM KHUCJIOT H
1IeJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX pEaKLUil (TOpEeHUE, peakliuy pas3ioKeHUs, COCTUHEHMS])

Kona

11

1.2

13

IIpoBepsieMblii 3JIEMEHT COePKAHUSA

BemecTBo n xumunueckast peakuus. Ilosropenue

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dy1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMHUYECKUX DJEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, KalblUusi MU MX
COCAMHEHHI B COOTBETCTBUU C IOJIOKEHUEM 3JIEeMEHTOB B llepmoamyeckoii

CUCTCMC U CTPOCHUCM UX ATOMOB

CrpoeHue BellecTBa: BHJbl XUMHUYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
pEeHETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH
U BUJa XxuMudeckoi cBsizu. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYeCKUX
BEIIECTB (MEXIyHAapOJHas W TpUBHaJbHas). XMMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJaccaM HEOPraHWYECKHX COCIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB

Knaccudukanus XMMUYECKUX PeaklMid M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy YyYacTBYIOIIMX B pEaklMU BEUIECTB, MO TeIoBoMy 3¢ dexTy, 1o
M3MEHEHMIO CTENeHEH OKHMCICHHMS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHMMOCTH,

M0 YYacTUIO KaTanu3aropa). OK30- M JHIOTEPMHUYECKHE peakiuw,




TEPMOXUMHUYECKHE YpaBHEHUSA. [[OHATHE O CKOPOCTH XMMUUYECKON pEaKLIMU

14

1.5

[Tonatue 06 0OpaTHUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. Ilonstue o
TOMOT€HHBIX M I'€TepOreHHbIX peakuusax. IloHaTne 0 XuMU4eCKOM paBHOBECHUH.
@aKkTOopsl, BIMAIOIIME HAa CKOPOCTh XMMHYECKOM pPEaKUHMH M IIOJIOKEHUE

XUMHYECKOI'O paBHOBECHUA

OKUCIINTENIBHO-BOCCTAHOBUTEJIBHBIE  PEAaKLUH,  IEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHUE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJA

ANIEKTPOHHOTO OaslaHca

1.6

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MeXaHU3M JUCCOITHAIIMU BEIIECTB C PAa3JIMUYHBIMU BHJIAMH
xuMudeckon cBsizu. CteneHs aucconuanuud. CUIbHBIE U CIa0ble JIEKTPOIUTHL.
Peakiun nonHOTO OOMEHA. YCIIOBUS NMPOTEKAHHUS PEAKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHbIE HWOHHBIE ypaBHEHMsI peakiuil. CBOWCTBa KHUCIIOT,
OCHOBaHMH M COJIEH B CBETE€ IIPEACTABICHUH 00 3JIEKTPOJUTHYECKON

nuccounanuu. KauectBeHHble peakunu Ha MOHBI. [IoHATHE O TMAPOIU3E CoJIeit

1.7

XUMHAYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTAJUTHYECKHX
pPEmETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIEJOBAHUE 3aBHCHMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JAEUCTBUS pPAa3IMYHBIX (HAKTOPOB;
UCCIIE/IOBAaHUE  3JIEKTPOIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Mpoliecca
JIMCCOIMALNM  KHUCJIOT, INenouel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); IMPOBEIEHHE ONBITOB, WUIIOCTPUPYIOIUX MPU3HAKU
MIPOTEKaHUs PeaKlMi HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BbIIEICHHUE Ira3a,
o0pa3oBaHUe BOJbI); OINbBITOB, HWUIIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX pEaKIUi (TOpeHHE, PEaKIUH Pa3IoKEHUs, COCTUHEHUS),
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PeaKIMi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramis! 1 ux COCINHECHUA

2.1

OO6mrast  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3ndeckre CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMPUMEpPE XJopa
(B3aMMOAEHCTBUE C MeTaUIaMH, HEMEeTaJUIaMH, IeI04aMu). XJIIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIydeHHe, MpuMeHeHue. [leiictBue

XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M 4YesjoBeKa. BakHeumue Xaopuabl U UX




HaxO0JICHUE B MIPUPOJIE

2.2

2.3

2.4

2.5

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okuciaenus. CtpoeHue u (pu3nuecKue CBOMCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYEcKue cBoiicTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
dusnueckne W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIIOTHBIX OKcuAOB. CepHasi KuCIOTa, PU3NYECKUE U XMMHYECKHE CBONCTBA
(obmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crernududeckune). XuMHUIECKHUE
peakuuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO Croco0a IMONY4YeHUsS CEpHOM
KHCJIOTHI. HpI/IMCHCHI/Ie. Conn CCpHOfI KHCJIOThI, Ka4Y€CTBCHHAA PpCaKUusaA Ha
cynbdar-uoH. HaxoxxneHnue cepel U €€ COeMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

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

OO6miass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHNU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IPUPOJIE,
¢dbusznueckrue U XMMHYecKue cBoiicTBa. KpyroBopot a3ora B mpupojie. AMMHUaK,
ero (u3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npuMeHeHue. Conm
aMMOHUsS, UX (QU3MYECKHE W XUMHUYECKHE CBOWCTBA, IIPUMEHEHHE.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHUSI. A30THasg KHUCJIOTA, €€ MOJIyYEHHUE,
¢dbu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKarolei
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOUBbI

1 BOJOEMOB)

docdop, amnorponHsle Mogudukanuu docdopa, puzndeckue U XUMHUYECKUE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, QuUMUECKUE U
XUMUYECKHE CBOWCTBa, moiydeHue. lcmonb3oBanue QocdaroB B kauecTBe

MUHEpAIbHBIX YI00peHHit

OOmas xapaktepuctuka 31eMeHTOB IVA-rpynmnbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepPHBIE CTETIEHW OKUCICHUS. YTJIepol, auIOTPOITHBIC
MOJU(UKAIMK, PAaCHIpPOCTPaHEHUE B MpHUpPOJE, (U3NYECKHEe M XUMUYECKHE
cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B mpupone. OKCHABI yriiepoaa,
ux (uznyeckrue M XUMHUYECKHE CBOICTBa, JEHCTBHE Ha JKUBBIE OPraHU3MBI,
MOJTyYeHHE M TIPUMEHEHHE. JKOJIOTUIECKHe POOIeMbl, CBS3aHHBIE C OKCHIOM

yraepona(lV); rumore3a rno0anbHOTO MOTEIUICHUS KIMMaTa; MapHUKOBBIMA




2.6

apdekr. YrompHas KUCIOTa U €€ CONHM, UX (PUINYECKUE H XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W mpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
nonbsl. Mcnons3oBanue kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIICHHOCTH U

CEIIbCKOM XO3SICTBE

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, STWUJIEH, AaleTUJICH, 3TaHOJ, TJIHUIEPUH, YKCyCHas
kuciora). MIX cocraB m xumuyeckoe crpoeHue. [loHsTue o Ouogornyecku
BRXHBIX BCIIECTBAX: XHpax, OENKax, yIJIeBOJaX — W WX POJIU B KHU3HU
yeyoBeka. MarepuaabHOE €IUHCTBO OPraHMYECKUX W HEOPraHMYECKHUX

COE€IUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHus: KpemHus B mpupoze. OOmmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kuciote. CHIMKAThI, UX HUCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIIEHHOCTU. BakHel e cTpouTenbHble MaTepHAaIb:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiembl Oe30macHOTO

HCITIOJIb30BAHHA CTPOUTCIbHBIX MATCPHAJIOB B HOBCCHH@BHOﬁ KHN3HU

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Kau€CTBEHHBIX PEaKIMA Ha XJIOPHUA-
MOHbl M HaONIOJEHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpaKarolIne
¢u3nyecKkne 1 XMMHUYECKHE CBOICTBA raJIOTEHOB M UX COEIMHEHUN (BO3MOKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paslamMH XJOpPHUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE IMpolecca
oOyriuBaHUs caxapa MOJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI,
U3yuyeHHe XMMHUYECKHX CBOMCTB pa30aBIeHHOW CEPHOM KHCIOTHI, MPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH U HaONIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKHUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUIl (BO3MOXKHO UCIIOJNIB30BAaHUE BHJIEOMATepUaANoOB), oOpa3namu
a30THBIX U (OCHOPHBIX YAOOpPEHUH; TIOyYeHHe, cCOONpaHne, paclo3HaBaHue U
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DEaKIMi Ha HOH
aMMOHUA U ¢ocdar-uOH U U3yYEHHUE TPU3HAKOB HUX TPOTEKaHMS,
B3aMMOJICICTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEAbIO (BO3MOYKHO
UCIOJIb30BaHUE BUJIEOMATEPHATIOB); H3yUYE€HHUE MOJIEeNed KpHUCTaUINYECKUX
peméTok anmaza, rpadura, (¢yulepeHa; O03HAKOMJIEHHE C IPOLECCOM
azicopOLMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM

MPOTHBOra3a; MOJy4YeHUe, coOMpaHMe, paclio3HaBaHHE M HM3Y4YCHHUE CBOMCTB




3.1

3.2

YIJICKUCIIOro rasa; HNPOBCACHUC KauCCTBCHHBIX peaxunﬁ Ha Kap60HaT- u
CUJIMKAaT-UOHbl M HM3YYCHHUC IIPHU3HAKOB HX IIPOTCKaHUA; O3HAKOMJICHUC C
HpOl[yKI.[PICﬁ CHJIMKATHOM IMPOMBIINIJICHHOCTH; PCIICHHUEC SKCIICPUMCHTAJIBHBIX

3aaa4 110 TEMC «BakHele HeMeTauIbl U HX COCOAUHCHUA»
MeTtamisl 1 BX COCOAUHECHUA

OO1w1ast XapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxenuss B Ilepuonuueckod cucreMe XUMHYECKUX dieMeHToB .U
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. Metamyeckas CBs3b U
METaJJIMYECKasl ~KpUCTallIMdeckass pemérka. OJEKTPOXUMHUYECKHH  psif

HaHpH)I(eHI/Iﬁ MCTaJ1JIOB

duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. O0Imue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, YyTyH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIICHHOCTH

3.3

3.4

3.5

[lenouynsle MeTasuibl: mosiokeHue B llepumonuyeckoid cucTeMe XUMHUYECKUX
anemeHntoB [[.M. MenaeneeBa; CTpoeHHE UX aTOMOB; HaXOXJIECHHE B MPUPOJIE.
duznyeckue 1 XUMUIECKHE CBOMCTBA (Ha puMepe HaTpus U Kaiusi). OKCUIIBI U
THAPOKCUABI HATPUAd W KaJiud. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJZIOB MU HX

COeTUHEHUN

[IlenoyHO3€MENbHBIE ~ METAUIBl  MarHMd M KaJbLMWA:  TIOJIOXKEHHE B
[Iepnonnueckoi cucreme XUMUYECKUX 3i1eMeHTOB /.M. MenneneeBa; cTpoeHue
UX aTOMOB; HaxOXJEHHE B mpupoae. PU3NYECKME U XMMHUYECKHE CBOMCTBa
MarHus W Kaublusl. Baxuelmme coequHeHus: Kanblus (OKCHA, TUIPOKCHUI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

AmomMuHuil: nonoxkenue B Ilepuoauyeckoil CUCTEME€ XMMHUYECKHX 3JIEMEHTOB
JI.. MennaeneeBa; CTpO€HHE aToMa; HaxoxaeHue B mpupoae. dusmveckue u
XMUMUYECKHE CBOMCTBA aIOMUHHMSI. AM(DOTEpHBIE CBOICTBA OKCHIA U THIPOKCH A

AJITFOMUHU S

3.6

3.7

Keneszo: nonoxenne B [lepuonnueckoi cucreme Xxumudeckux siaeMenToB J[. M.
MeHieneeBa; CTpOGHHE aTOMa; HaxoxkJeHue B mpupoge. dPusnyeckue u
XUMHUYECKHe CBOMCTBa jkene3a. Okcuipl, ruapokcunbl u conu sxenesa(ll) u
xene3a(lll), ux cocras, cBOICTBA U IOTyUYEeHUE

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMi METaJUIOB U CILJIaBOB,
uX (U3NYECKUMHU CBOWCTBAMH; W3YyUEHHE pE3yJIbTaTOB KOPPO3UH METAJUIOB

(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHAIIOB), 0COOCHHOCTEH




4.1

B3aUMOJCHCTBUS OKCHJA Kajdblud ¢ HATpus C BOJOM  (BO3MOXHO
HCIIOJIb30BaHHE BHUIEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BOJIBI;
mpoiiecca TOpPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kanblus, amromunus, nubka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/IeHNEe U OMMCAaHWE MPOLECCOB OKpANIMBaHUS IUIAMEHU MOHAMM HATPHS,
KaIuss W Kajnblusa  (BO3MOXKHO  HCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJIPOKCHIA ANTIOMHHHUS M TUIPOKCUIA
LIMHKA; PEIICHHE IKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BaxxHeime MeTauibl U
UX COCJIMHEHUS

XUMHS ¥ OKpyXkarolas cpeaa

HoBble maTepuanbl u TexHosoruu. BemiectBa u Marepuaibl B IOBCEIHEBHOU
KU3HHM YeJIoBeKa. XUMUsS U 3[I0pOBbe. be3ornacHoe Mcronb30BaHUe BEIIECTB U

XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBaﬂ nmoMomp IIpH XHUMHYCCKHUX OXOrax Hu

OTPABJIEHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTUYECKOW  IPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxatomeit cpeanl [1JIK. Posib XUMuM B pelieHnn 3KOJI0IHYECKUX MPoOIIeM.
[IpupoaHble MCTOYHMKH YTIEBOIOPOAOB (Yrojb, NPUPOIHBIA Ta3, He(dTh),
MPOAYKTHI UX NEPEepPadOTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpas3I[0B MAaTEpHAJIOB (CTEKIIO, CIIJIaBbl

MCTAJUJIOB, ITOJIUMCPHBIC MaTepI/IaHLI)




ITPOBEPAEMBIE HA OI'S 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHON MPOT'PAMMbBI OCHOBHOT'O
OBHIET'O OBPA3OBAHUA

Koxa

NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBanusi Ha ocHoBe PT'OC

1

11

1.2

IIpencrasnenue:

0 TI03HABAEMOCTH SIBJICHUH npupoanl, IIOHHMAaHHUEC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOTI'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06III€CTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

O HAYYHbIX MCETOJAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB W HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATH MOICIHN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHIKCHHSX
XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYYAIONIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit nmpodeccuoHanbHON AeSITENEHOCTU
U ceNaTh OCO3HAHHBIM BBIOOP XMMMU Kak HPOQUIBHOIO MpeaMeTa

MIPH MEPEXO0/I€ HAa YPOBEHb CPEHETO 001Iero 00pa3oBaHus

Bnanenune cucreMod XHMHUYECKHX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJTHOPOIHAS U
HEOJIHOPO/HAs CMECh, OTHOCUTEJIbHBIE aTOMHasi U MOJIEKYJSpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, CONb (CpemHss), XUMHUYeCKas
peaKiusi, peakluh COCIUHEHUsS, PEaKIUH Pa3JIOKECHUS, pPEaKIuI
3aMeIIeHus, PeaKuy OOMeHa, TeIUIoBOW I(PQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBask JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEIMHEHUH, MaccoBas J10JI1 U MIPOLEHTHAsT KOHLEHTPaLUs

BEIIIECTBA B PAaCTBOPE, PO aTOMa, IICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XMMHUECKasi CBA3b, AIEKTPOOTPUIIATETIBHOCTD, TOJISIPHAs ¥ HETOJIspHast
KOBAJICHTHAas  CBSI3b, MOHHAS  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUIMYECKass pemérka (aTroMHas, WOHHAs, MeTaIMYecKas,
MOJIEKYJISIpHasi), MOH, KaTHOH, aHWOH, DJICKTPOJIUT U HEIJIEKTPOJIHT,
ANIEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, PEaKIMM HMOHHOTO OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIE ~ PEAaKUUH,  OKHCIUTENIb |
BOCCTQHOBHTENb, OKHCICHHE M  BOCCTAHOBICHHE, OJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIe peakKluy,
CKOPOCTh XHMMHYECKOH peakimu, karammzatop, I[IJK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUH: 3aKOH COXpPAaHCHUS MACCHhI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUM  XHUMHHM: aTOMHO-MOJIEKYJIIpHAss ~ Teopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Aucconrannmn
Bnangenue ocHoBamMu XUMHYCCKOH I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘;IZ

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIEC BEIIECTBA H MAaTEPHAIIBI
(B TOM 4yHCIe MHHEpaJbHBIE YAOOpPEHMs, METaulbl U CIUIABBI,
IPOAYKTHl TEepepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yriasi, mpupoAHOro Trasza, He()TH) B OBITY, CELCKOM XO34HCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHEe ITPOrHO3UPOBATh BIMSHUE BEIECTB
U XUMHYECKHX IPOIIECCOB HA OPTaHU3M YEJIOBEKA U OKPYKAIOIIYIO
HPUPOJIHYIO CpEy

yYMEHUE HMHTErpupoBaTh XMMHUYECKHE 3HAHMS CO 3HAHUSAMH JPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa paboThl C Pa3IMYHBIMU MCTOYHHMKAMM WH(OpMaLUu
N0 XUMHMM (Hay4yHas W HAy4YHO-TIONMYJSIpHAs JIMTEparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPALICHUAX u NPaKTUICCKOM MPUMCHCHUU n YMCHHC

HCIIOJb30BaTh €€ JJId pCIICHUA y‘—Ie6HO-HO3HaBaTeJ'IBHI)IX 3aaa4

BJ'IaJIeHI/Ie OCHOBaMH TOHSITHMHOTO arrmapara U CHMBOJIHMYECKOI'O

A3bIKa XMMUH JUISI COCTaBJICHUsI (HOPMYJT HEOPTraHWYECKHX BEILECTB,




YpPaBHEHUN  XMMMYECKUX  PEaKkLUMi; OCHOBAMU  XHMHYECKOU
HomeHkatypsl (IUPAC u TpuBHanbHOIN)

VYMmeHne OOBICHATL CBS3b MHOJIOKEHHUS DJIEMEHTA B HepHOﬂquCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTHUKAMU CTPOCHHA AaTOMOB

5 XHMHUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIEKTPOHOB), PACHpPEIEIICHUEM JJIEKTPOHOB TI0 JHEPreTHUYECKUM
YPOBHSIM aTOMOB IIE€PBBIX TPEX NEPHOIOB, KA U KaJIbIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHYECKHUX JJIEMEHTOB (paguyc aroma, 3JEKTPOOTPUILIATEITHHOCTH),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJIEMEHTOB B
[lepuoauueckoit cucremMe (B MaJbIX NEpPUOAAX U TJIABHBIX
MOJArPYMIAax) U 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMmenne knaccuuuupoBarh:
7.1 XUMHYECKHE DJICMCHTEI
7.2 HEOpraHUYEeCKUe BellecTBa
7.3 XUMUYECKHUE PEaAKIINI
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh W CTEINEHb OKWCJICHHUS XUMHUYECKUX JJIEMEHTOB, 3apsi
' HOHA
8.2 BUJ XUMHYECKOH CBS3M W THUN KPUCTAIUTMUECKOH CTPYKTYphl B
' COCTMHCHUSX
8.3 XapakTep cpebl B BOJHBIX pPacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID
9 YMeHne xapakTepru3oBath (GU3MUECKUe U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJop, HATPpUM, KaJIWuW, MarHHM,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIAPOKCHIBI
9.9 metaioB |-lIA rpynm, amromunus, menu (l), nunka, xeneza (Il u
' I11), oxcuasl yraepoaa (Il u 1V), kpemuus (1V), azota u gocdopa (111
u V), cepet (IV u VI), ceprucras, cepHas, azoTtucras, a3zoTHas,
dbocdopHas, yroipHas, KpeMHHEBasI KHCJIOTA U UX COJIH)
9.3 IIPOTHO3MPOBaTh M  XapaKTepu30BaThb CBOICTBAa  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUSA, IMPUMCHCHHUC BCHICCTB B
3aBUCUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHUs pEaKLui, B

10 _
TOM YHUCJIE:
10.1 peaKkIuii HOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHi
10.3 WUTIOCTPUPYIOIIMX XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIacCOB
' (rpymm) HEOpraHU4YEeCKUX BELIECTB
10.4 MOJATBEPKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM Ira30oB
114 [0 YpaBHEHHUSIM XHMHUYECKUX pEaKIUil M HaXOAUTh KOJIUYECTBO
' BEIIeCTBa, 00BEM M MacCy peareHTOB WIH MTPOYKTOB PEAKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TOo3HaHuUA  (HaOIrOleHue,
191 U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPH U3yYECHUH BEIIECTB U
' XUMHUYECKHX SIBJICHUW; YyMeHUEe CchOpMyIHpoBaTh MpodieMy U
MPEJIOKUTH MYTH €€ PEeIICHUs
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0# ¥ J1a0OpaTOpPHBIM 000PYIOBAHHEM
MpaBUIaMu O€30MacCHOTO OOpaIeHus C BEIECTBAMH, HCTIOIb3yEeMbIMU
B MOBCEHEBHOM JKU3HH, MPAaBUIAMH MTOBEICHUS B LENSIX cOepeKeHuUs
123 37I0pOBbSl U OKPYXKAIOWIEW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI Ha >KHUBBIE OPTraHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIAOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hannuue npakTHYeCKWX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBICHUS
CIETYIOIIUX XUMUUYECKUX IKCTIEPUMEHTOB:
131 W3YyYEHHE U OnMHucaHue (HU3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/ISI/I‘ICCKI/IMPI n XUMHUYCCKUMH SIBJICHUSIMH, OIIBITHI,




WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUN

13.2

U3y4eHHe CIIOCO00B pas/ieeH s cMecel

13.3

NOJYy4YeHHE KHUCIOPOAA M M3Y4YEHHUE €ro CBOWCTB; IOJyYCHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYYEHHME YIJIEKHCIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIY4YCHHUEC aMMHAaKa U U3YUCHUC CT'O CBOMCTB

13.4

135

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeH

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHHE WH/INKaTOPOB (;1akmyca, METUJIOpaHkKa u
¢denondTanenHa) I ONPENETICHUS XapaKTepa Cpelbl B PacTBOPAX

KHCJIOT U menoqeﬁ

WCCIICZIOBAHUE U  OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3YyYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJIIMH; TOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUU;
BBITECHEHHE OJIHOIO MeTajlla JPyruM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

PEHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNUYCCKUX COGHHHCHHﬁ)); ((QHGKTpOHI/ITI/I‘leCKaSI
JUCCOLIM AL, «BakHelmmme HEMETaUIbI U HUX COCOAUHCHUA,

«Baxkneiiie MeTaljIbl U UX COSIUHECHUS

XUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIUMd Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cyibdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI AMMOHUS, MarHusi, KajabIlHs, aTFOMHHHS,

xenesa (2+) u xenes3a (3+), menu (2+), nuHKA

14

VYMmenue:

141

14.2

NPpEACTaBIATL PE3YJIIbTATBI SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJIbLHO Ha6J'IIO)IaeMBIMI/I XUMHUYCCKUMH
SABJICHUSAMHA H IMPOLECCaAaMH, IPOUCXOAAINIUMA B MaKpO- 1 MUKPOMUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMUHU

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATHUA

11

UYucrsie BemecTBa U cMecu. CriocoObl pa3zieneHus cMmeceit

1.2

13

ATOMBI H MOJICKYJIBI. Xumuueckue diieMeHTBbl. CHMBOIBI  XMMHYECKHX

3JICMCHTOB. HpOCTble " CJIOXKHBIC BEUICCTBA.

Xumuaeckas cbopMyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTerneHb

OKHCJICHHUA

14

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenpbHas aToMHAs Macca.
OTHOCHUTENLHAA MOJICKYJISIpHAs Macca. MaccoBas g0l XUMHYECKOI0 3JIEMEHTa

B COCIMHCHNU

1.5

KomnyectBo BemectBa. Moab. MossipHass Macca. MoOJsIpHBI 00BbEM Tra3oB.

BzanMocss3n KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHHIL BEIICCTBA

1.6

duznyeckrie U XUMHUUYECKHE SBICHUS. XUMHUYECKas pCakuusg nu e€ IIPpU3HAKH.

3aKoH COXpaHCHHA MACChI BEIICCTB. XUMHYECKHE YpaBHCHHA

HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH H Hepnonnqecmﬂ CHUCTCEMa XHUMHUYCCKHX 3J3JICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. Ileprnoanueckas cucrema XxuMu4deckux aemeHTos /.M.
Menneneesa. Ilepuoast u rpymnmnsl. OU3HYECKUN CMBICI MOPSALKOBOIO HOMEDA,

HOMCPOB II€pUOJa U I'PYIIIbl 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombl. DnexTpoHsl. CTpoeHue
JJIEKTPOHHBIX  000JI04eK aTOMOB TMepBbIX 20 XMMHUYECKHX 3JIEMEHTOB

[Tepnonnueckoii cucremst .M. Menneneena

2.3

3.1

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHYECKUX 3JIEMEHTOB INEPBBIX TPEX
MEepUOJIOB, KalWs, Kaublusg (paguyca aToMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METANIMYECKUX W HEMETAJUTMYECKUX CBOMCTB) © WX COCJUHEHHHA B
COOTBETCTBUH C TIOJOKEHHEM »JiieMeHTOB B Ilepuoamdeckoil cucreme u

CTPOEHHEM UX aTOMOB
Crpoenue BemecTsa

XuUMHUYECKas CBS3b. KoBanenThas (HOHHpHaH )51 HCHOJ'IHpHaH) CBA3b.
SHeKTpOOTpI/IHaTeHBHOCTI) XHUMHUYCCKUX 3JICMCHTOB. Honnas CBA3b.

Merannudeckas CBI3b

3.2

Tunel KpUCTAIMYECKUX PEIIETOK (aTOMHasi, HOHHAsA, MeETaInyecKas),




3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH U BUIA

XUMHYSCKOH CBSI3U

Baxneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

4.1

Knaccudukanuss u HOMEHKJIATypa HEOPTaHUYECKUX COCAMHCHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIole; OCHOBAaHWH (IIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKaMe ¢  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

4.3

@u3nyeckue MW XMMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAJIOB:
BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUs

®u3nyeckue U XHUMHUYECKHE CBOMCTBA NPOCTBHIX BEUIECTB-METAIJIOB: JIMTHS,
HATpHsl, Kajaus, MarHusl U KajblKs, aJIOMUHHS, jKeie3a. DICKTPOXUMHUCCKHUI

PAI HAIIPSKEHUH METaJIOB

4.4

4.5

4.6

Ou3nyuecKkue U XMMHUYECKHE CBOICTBA BOJOPOJIHBIX COEAMHEHHH HEMETaJUIOB:
XJIOPOBOJIOPO/a, CEPOBOAOPOAA, aMMUAKA

dusnuecKkue W XMMHUYECKHE CBOMCTBA OKCHIOB HemerawwioB: cepel (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenne
OKCHJIOB HEMETAJUIOB

Xumuueckue cBoiicTBa okcuaoB: MetawioB |A—IIIA rpymn, mmuka, mequ(ll) u

xenesa(ll, 11). [Tonyuenne OKCHIOB METAILIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX TUIPOKCUIOB (Ha MPHUMEPE
TUAPOKCUIOB QIIOMUHUA, JKene3a, I1uHKa). [lomyuyeHue OCHOBaHM U

aM(pOTEpHBIX THIPOKCHUJIOB

4.8

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOJIHOW, CEPOBOAOPOIHOM,
CEpHUCTOM, cepHOU, a30THOU, (hochopHOU, KpeMHUEBOH, yromapbHOU. Ocolbie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHONW CEpPHOM W a30THOM KHUCIOT.

[Tony4yenue kucnot

4.9

OO0mre XuMHYECKUe CBOMCTBA cpenHux coseid. [lomyuenue conei

4.10

411

[Tony4yenne, coOupaHWe, paclo3HaBaHHE BOJOPOJNA, KHCIOPOIa, aMMHAaKa,
YIIJIEKHUCIIOTO Ta3a B 1abopaTopuu

HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCIIOT B IMPOMBIIIJICHHOCTH. O6IJ_II/IG

CIOCOOBI TIOTYYECHUSI METAJIJIOB

4.12

I'ereTmueckas CBA3b MEXKIY KilaCCaMH HCOPraHUYCCKUX CO@I[I/IHGHI/II\/'I




XUMUYECKUE PEAKIIUN

5.1

Knaccudukanms XuMUYeCKuX peakuuid Mo pa3InyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAaKLMU BELIECTB, IO TemIoBoMy 3¢¢ekTy, 1Mo

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUUECKUX DJIEMCHTOB

5.2

5.3

5.4

TennoBoil 3¢ hexT XMMHYECKON peaKkIiuy, TEPMOXUMUYECKHE ypaBHEHUSA. DK30-

U SHJI0TEPMUYECKHE peakuu. TepMOXUMHUECKUE YPAaBHEHMUS
OKUCIUTEIBHOBOCCTAHOBUTENbHbIE peakiui. OKUCIUTEIN U BOCCTAaHOBUTEIH.
[Ipomieccbl  OKMCIIEHUST M BOCCTAHOBICHHA.  JJEKTPOHHBIA  OajaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHON peakuu

Teopus anexTponuTryecKko aucconranuy. KatuoHsl, aHMOHBL. DJIEKTPOJIUTEL U

HEBJICKTPOJIUTHI. CuibHbBIC U cIa0kIe SJICKTPOJINTEI. Cremnenb JUCCoranumn

5.5

Peakuiuu mOHHOTO obMeHa. YciaoBHS IMPOTCKAaHUA peaKuHﬁ HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKLIUN

XHUMHA U OKpYXKarolas cpena

6.1

BemectBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YelOBeKa. besomacHoe
UCIOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBas[ ImoMompb IMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKalIew cpeabl  (KUCIOTHBIC — JOXK[IH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPEeAOTBPALICHUS
[Ipenenvnas nonmyctumass koHueHtpauus BemiectB (ITJAK). Ponp xumuum B
pPELICHUH HKOJOIMYECKMX MpoOieM. YcCuieHHe MapHUKOBOro H(dekra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

6.4

[Ipumenenne cepswi, a3ora, dochopa, yriepona, KpeMHUS] U UX COCIUHEHUH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeAnHeHuH. [loHsATHe 0 KOppO3UM METaIOB, OCHOBHBIE

CITIOCOOBI 3aIlUTHI X OT KOPPO3UU

[IpupogHble UCTOYHUKM YTIIIEBOAOPOAOB (Yroib, MNPHUPOIHBIA Tra3, He(PTH),

MIPOJIYKTHI MX TepepaboTku (OEH3MH), UX POJIh B OBITY W MPOMBIIIJIECHHOCTH

6.5

HepBOHa‘-IaJ'IBHBIe MOHATHS 00 OPraHM4CCKUX BEHICCTBAaX KaK O COCAMHCHHUAX
yriepoaa (MCTaH, OTaH, 9TUJICH, alICTUIICH, 3TAHOJI, INIMICPUH, YKCYCHAA KI/ICJ'IOTa).
IToHATHE 0 OMOIOTMYECKHU BasKHBIX BCHICCTBAX: XHpaxX, 6em<ax, Yrj€Boaax — U Uux

PO B )KU3HU YCIIOBCKA




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

» Xumus: 8-i kiacc: 6a30BbI YPOBEHB: yUeOHUK; S-€ uznanue, nepepadborannoe ['abpuensu
0.C., OctpoymoB N.I'., Cnankos C.A. AxkumronepHoe o011ecTBo «31arenbcTBo
«IIpocsemenune»

* Xumust: 9-if kiacc: 6a30BbIif ypoBeHb: yueOHUK; 5-€ u3aanue, nepepadorannoe I'abpuensn
0.C., Octpoymos WN.T"., Cnagkos C.A. AkimonepHoe o0miecTBo «M31aTeabcTBO
«IIpocsemenune»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

e Xwumus. 8-9 knaccel. ba3oBelil ypoBeHb. MeTtoandeckne peKOMEHIAINH K y9eOHUKaM
INa6puensina O.C., Octpoymoa U.I'., Cnaakosa C.A.

e Xumus. 8 ki1.: KoHTponbHbIe U TpoBepouHble padboThl K yueOHuKky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuens, [1. H. bepe3kun, A. A. Ymakosa u zip.

e  Xwumus. 9 xi.: KonTposasHbie U TpoBepoyHbie padboThl k yueOHuky O. C. ['abpuensina
«Xumus. 9» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. YmakoBa u ap.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Pecypent HHOK:
e http://resh.edu.ru/
e http://www.yaklass.ru/
o https://datalesson.ru/
e https://olimpium.ru/



http://resh.edu.ru/
http://www.yaklass.ru/
https://datalesson.ru/
https://olimpium.ru/
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