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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YU4ETOM KOHIICIIIUN MPENOAaBaHusI YICOHOTO MpeaMeTa « XUMHES
B 00pa3zoBaTeNbHBIX opranu3aiusx Poccuiickoit deneparun.

[Iporpamma 1Mo XuMuM Na€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
npeaycMaTpUBAET paclpesielieHne €ro Mo KiaccaM M CTPYKTYpUpPOBAaHHE IO
pazienaM M TeMaM MpPOrpaMMbl MO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTH TMpeaMera st
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPeOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUU Ha YPOBHE I1€JIeH M3YUYeHUs MpPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JEATEIbHOCTH OO0yYaromerocs IO OCBOCHHIO
y4e0HOTO co/IepKaHusl.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM EIUHCTBE MHUPA, BAXKHYIO
poJsib UrpatoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOJIEM 3[paBOOXPaHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUs KYyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIINJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB HMX CAMOCTOSITEIBHOM  y4eOHOW  JESTENBHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOMN €SI TeIbHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS. OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONNXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpPEeAeIEHHOM dTane eé
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHWYEeCKOM XMMHUM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX IOHATHI
OPraHUYECKON XUMHH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
NOHATUI O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUI O XUMUYECKON
peakuuu. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OPraHU30BaHbl MO0 MNPHUHIIMILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HaHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO
YPOBHSI K JPyromMy, BBINOJHSS (QYHKUUM OOBSICHEHHS M MPOTHO3MPOBAHUS
CBOICTB, CTPOEHUSI U BO3MOKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJyYEHUS
U3Yy4aeMbIX BEILECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NpPHUPOAbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/JaM TO3HaHUs B Hayke. M3yueHue XMMUU MPOUCXOJUT C MPHUBICYECHUEM
3HaHUW M3 paHee H3YyYEHHBIX YYEeOHBIX MpeaAMeToB: «OKpyKaloluil MuUpy,
«buosnorus. 5—7 xiacce» u «dusnka. 7 Kinacey.

[Ipy wW3yyeHMH XUMHH MPOUCXOAUT (HOpMUpOBaHHE 3HAHUN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HaHUU — BaXHEUIIUX (PAaKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX TMOJIOKEHUH,
JIOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHLHBIX YMEHUU U
UX T[PUMEHEHHH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHEe HMHTEIUIEKTYalbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSTEIbHON MMO3HABATEIBHON JESATEIHOCTH, HAYYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE ISt
pPa3TUYHBIX BUJIOB JIEITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY’KaOIlIer0o MHUpa, MCIOJB3Yysl 3HAHWS U OIBIT, MOJYYCHHbIE TPU H3yUYECHUU
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEIHEBHON >XH3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (¢opmupoBaHue y OOydYalOIMXCA T'YMAaHUCTHYECKUX OTHOIICHUIA,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eecoo0pa3HOro TMOBEACHUS B OBITY W TPYJOBOM JAEATEILHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpO(Uis W HaMpaBIEHHOCTH NajbHEHIIEro
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Tpenmer xumun. Ponk XMMUW B JKW3HH 4YelOBEeKa. XUMHS B CUCTEME HAYK.
Tena u BemecTBa. DU3NYECKUE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSHHUE
BemiecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHMCTHIE BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI W MOJIEKYJBl. XHUMHYECKUE dJIeMEHTbl. CHMBOJBI XUMHUYCCKUX
a5eMeHTOB. [IpocThie U ci0XHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuueckasi ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAs aToMHas Macca.
OTHOCHUTENbHAA MOJICKYJISIpHAs Macca. MaccoBasi ot XUMHYECKOTO 3JIEMEHTa B
COETUHEHUH.

KonuuectBo BemectBa. Monbs. MosnspHas Macca. B3auMocBsi3b KOJMYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTUHECHU.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakius v e¢ MPU3HAKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYecKkue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKCnepuMeHm:

3HaKOMCTBO C XMMHUYECKOH MOCYOM, MpaBWiIaMHu paboThl B Ja00paTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHACHCAIMS BOJABI) U XMMHYECKUX (TOpPEHHE CBEUH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJCHCTBHE MeJa C KHCIOTOM) SBICHNUM, HaOII0IeHIE U
OMKMCAaHKWE TPU3HAKOB MPOTEKAHUS XWMHUYECKHX Peakiuil (pasziiokKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3loKeHHE THUIAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3/eNICHHs CMEeCei: C TOMOIIBI0 MarHuTa, (UIbTPOBAaHUE,
BBITIAPUBAHUE, AUCTHILIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TOBApESHHOMN
Colli, HaONIOJCHWE W  ONMUCaHWE  pe3yJbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAaCChl, CO3JaHHE MOJIEJeH MOJICKYJ
(IrapocTepKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Boznyx — cMech razoB. CocrtaB Bo3ayxa. Kucnmopon — anemMeHT U mpocToe
BenlecTBo. HaxoxxaeHuwe kuciaopona B mpupone, (pU3MUEecKHe U XUMHUYECKHE
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TemnoBoit 3¢(deKT XUMHUECKONW peaklnyd, TePMOXMMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GUMYECKHEe ¢ XUMUYCCKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcuapl. Knaccuduxanms
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHmii. PU3NMYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABaHWE M HU3YyUYCHHE CBOWMCTB KHUCJIOpOJa, HaOIIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMoeicTBre Bojgopona ¢ okcuaom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJbBI C METAJLUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCIIEIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
Ha0JI0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIEJIOUEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a7ad o Teme «BaxHeimmue Kiaacchl HEOPraHUYECKHX
COECTUHEHUI».

IHepuonuueckud 3axkoH u Ilepuognueckass cucremMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. [loHsTHE O
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE U IIEJTOYHO3EMENbHBIE METAIbI,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIbI
Y TUJIPOKCHU/IBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepuonnueckoii cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepuoas
u rpynnsl. DHU3NYECKUH CMBICT IOPSAKOBOIO HOMEpPA, HOMEPOB IEpUOAa U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB TepBbIX 20 XUMHUYECKHMX  DJIEMEHTOB
ITepuomnueckoit cucremsl J[. WM. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaAM.

3nauenue [lepuognueckoro 3axkoHa u [lepruoauyeckoin CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumuueckass cBsi3zb. KoBasieHTHas (ToJisipHasi W HEMOJSIpHAsl) CBSI3b.
DJIEKTPOOTPULATENBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHus.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT M UIENOYEH, NMPOBEICHHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid
(ropenue, peakliy pa3yioKEeHUs], COSTUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YEpPe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproguueckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMCJICHUS XMMUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTeHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBneHue  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil cBsizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIE peakiii Ha HOHBL. [[OHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHNE 3aBUCUMOCTH CKOPOCTH XHMUYECKOW pEaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKM  TMPOTEKAHUS  peakluii  HMOHHOro  OOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEakuid Ha HOHBI, pelICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMUYECKHE CBOWCTBA Ha TMpPUMEpPE  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYeCKue cBorcTBa. OKCHUABI CEpPbl KAaK MPEACTABUTENIN KHUCIOTHBIX OKCHIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkre u XMMHUYECKHE CBOMCTBA, ONyyeHue U npuMenenue. Coian aMMOHuS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHMHEpAJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHH  OKHUCIEHHUS.  YTJEepokd,  auIOTPOIIHbIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl WX mepepaboTku (O€H3WH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpaX, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, IMOJIy4YEHUE U
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOro0 MCIOIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3NUecKrue M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HaOIIOIEHNE Tpoliecca OOYIIIMBaHuUs caxapa IoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIOJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3HUYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochaT-uOH U U3ydeHHE MPHU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUJIMKATHOM TPOMBIIIJIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTtaioB. [loHsTHEe O KOppO3UM METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anementoB /. . MenzaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXKJIECHHE B IIPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10keHue B [leproindeckoil CuCTeMe XUMHYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXJIeHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMH, HW3y4Y€HHWE  pE3yJIbTATOB  KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
poOJieM.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TIOHATUH, SIBJSIIOIINXCS CUCTEMHBIMU JJISI OTJECNBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJEINb, SBICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KpUCTAITHIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCSI B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHUCKUMU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHMBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHNE ONbITA ACSITEILHOCTY HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHNA

LIECHHOCTHOI'O OTHOWIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY
M HAYYHOMY HACIEIUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOT0 OOILECTBA, CIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIMeil o
MEPENOBBIX JOCTHKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTE€YECTBEHHOM XHWMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

NIPEACTABICHUS. O COLMAIBHBIX HOPMAax W MNPAaBUWJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JESITEIbBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM JAESATEIBbHOCTU NpHU
BBITIOJIHGHUHM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUHN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4YEOHOW NESITEIBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHHE M IIOCTYNKM CBOMX TOBApPHUILEH C ITO3ULIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTAaBIIAIOLINE
OCHOBY I TOHMMAaHHUS CYITHOCTH HAyYHOW KapTHHBI MHpa, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEDHOCTSX PpAa3BUTHs NIPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKa C
MPUPOIHON CPENOH, O POJIM XMMHUH B TO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MTO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA NOJYYEHUE HOBBIX 3HAHUHU MO
XUMHH, HEOOXOauMbIe Uil OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATEJIbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHSI 0O0y4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HETIPUATHE BPEIAHBIX MPHUBBIYCK (YIOTPEOICHHUS AIKOT0JIsl, HAPKOTUKOB, KYPEHUSI),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH B Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, JJIS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAJIbHbIC yIeOHbIE NeHCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHUH
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX ()aKTOB U SIBJICHHH, BBIOUPATh OCHOBAHHS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATh B TIpoOIecCce TMO3HAHUS TOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJICTBEHHBIC CBSI3M W
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKIACHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3324 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHHE OKPYKAIOIIEH NPUPOTHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEJI0KEHHOMN 3a/1auu;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a60paTopHOI pabOTHI IO UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pPE3yabTAaTOB IO OCBOCHHIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATCIBHOCTH 1O  TOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpHpETalNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC OCHOBHBIX XMMHUYECKHUX MOHSTHUN: aTOM, MOJICKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUyC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHUMOCBS3b OCHOBHBIX XHMHUYECKHX TIOHATUHA U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAHEHHs MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy I[lepuonnueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIYy U COCTaBy YYAaCTBYIOUIUX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyYECHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaToOpHbIM  000pYJOBaHHWEM, a TaKXe TMpaBuUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yuenus B 9 kjiacce npeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHHUIA:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHHE M  BOCCTAaHOBJICHHE,
aIyIoTponus, aM(pOTEepHOCTh, XUMHUUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

ONPEAENATh BaJIECHTHOCTh U CTENEHb OKUCICHUS] XUMUYECKUX JJIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPUHAIICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsi/l MOHA M0 XUMHUYECKOM (QopMylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyto (opmy Ilepuoanueckoid cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sAlapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XMMUYECKHE JJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMUYECKUE peakuuu (10 YMCIy U COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 M3MEHEHUIO CTENICHEW OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHMUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TMOJMYYCHHUIO H COOMpPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTO3HABATH OMBITHBIM IMYTEM XJIOPHUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUSI ¥ HWOHBI M3YyYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIbHON JEATEeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJCTBEHHBIX CBS3€H — I U3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumusi — BaXkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubnuoreka [IOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
19 BemntecTBa 1 xumMmdeckue 15 1 bu6nmorexa LIOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiimme npeacTaBUTe I HEOPraHUYECKUX BelECTB
51 Boznyx. Kucnopon. Ilonstue 5 bubmuoreka [IOK
' 00 oKcuIax https://m.eds00.ru/7f41837c
59 Bonopoa. ITonstue o kuciorax 8 1 bubmmnoreka HOK
' U COJISX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka [IOK
' OCHOBAHHUSX https://m.edso0.ru/7f41837c
O
54 CHOBHBIC KJIACChI 1 1 1 bubnunorexa LIOK

HCOPTaHNYCCKUX COE€IUHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jaemMenToB /I. M. MengeneeBa. CTpoeHune aToMOB.

Xumuuyeckasi ¢cBsi3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
[ToBTOpenue u yriuyonenue 3HaHUN Bu6mmotreka [JOK
1.1 5 1
OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DJIEKTPOTUTHYECKAS TUCCOIHALINS. 3 1 1 bubnuoreka [IOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepuCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 brbmmorexa LTOK
' PYHIBL L-€p https://m.edso0o.ru/7f41a636
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 bubmmorexa [IOK
' PYEHL. ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA- bl YTIEpoa u 8 1 2 bubmmorexa [JOK
' . TPYIHIBL. post https://m.edsoo.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
HWroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Paspnen 4. Xumus u oxkpyxaomas cpeaa
4.1 BertecTBa 1 MaTepualibl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edso0.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 buGnuorexa [JOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipeamer xumun. Ponb Xumuu B KU3HA 1 bubnuoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTve 0 MeTO/IaX O3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnmnorexa [JOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas pabora Ne 2
5 «11’333 eJIeHne cﬁeceﬁ (Ha mpumepe 1 bubmmorexa [OK
a N buMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHY TTOBAPEHHOM COJIN)»
bu6mmorexa [IOK
6 ATOMEI H MOIICKYJTEI 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BanreHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
o . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
A o : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmorexa LHOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allus 3HAHUU
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Coctas bubnuoreka [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa HOK
parop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
peakuu, MOHSITHE O bu6mmoreka [IOK
24
TEPMOXUMHUYECKOM YPaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar ;13He1§1/1e(11;03 . a, CIIOCOOBI Zro bubmmorexa LOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
bubmuorexa [JOK
31 «ITonydenne u coOupanue BOIOPOa,

W3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
o M https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 ABHEHUIO PEaKI[Mi Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BObI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [Tonsitue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrsopurens. HacbieHnHsie
37 u HIGL:HaCI)I peHHI)II;) aCTBOPBI MH:wCOBaﬂ bubmmorexa [TOK
5 P P https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonrtponsHas pabora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KJIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,

46 cnocof(SLII) 101 )eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC bubmorexa HOK

. v ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpaxTnueckas padora Ne 6. Pemenue

47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI

48 ['eneTndeckas cBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COEAMHEHUI https://m.edso00.ru/00ad9a50

bu6mmoreka [JOK

49 O000111eH1E U CHCTEMATHU3AIINS 3HAHUI

= 1 https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIaCChl HCOPTaHUUECKHX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COEIUHEHHI
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XHMHYECKHUX 31eMeHTOB. [loHsTHE O bubmorexa [JOK
' https://m.edso00.ru/00ad9ffa
Tpynmnax CXOIHBIX dJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmorexa [JOK
PHOA https://m.edsoo.ru/00ada52c
anemeHToB /I. 1. Menneneesa
bu6mmoreka [IOK
53 [Tepuoapl, TpynIbl, MTOATPYIIITHI nosmoreka L

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMOB 3J5ieMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 AJIEMEHTA TI0 €ro MOJ0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
PesepBHelIit ypok. O60011IeHNE 1
58 CI/ICTIZMaTI/IL’»Zp us 3HaHI/II>'IHl / bubmorexa HOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 o teme
59 «CtpoeHne aroma. XuMUYecKasi CBSI3b» bubmmorexa [OK
P y ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnmoreka [JOK
60
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
1 n
6 OFHA XUMHHCCKaT CBAD https://m.edsoo.ru/00adac34
62 KoBaneHnTHas nosnsipHas XuMHUYECKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasienTHast HEnosipHAsk XUMUYECKast bubnnoreka [HOK
CBS3b https://m.edsoo.ru/00adaab8
64 CteneHb OKUCICHUS bu6mmoreka [IOK



https://m.edsoo.ru/00ada342
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https://m.edsoo.ru/00ada824
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https://m.edsoo.ru/00adae28

65 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
1
66 OKHCIIMTEIIN U BOCCTAHOBUTEIIH https://m.edso0.ru/00adb076
PesepBHelil ypok. O000IICHHE 1
P P ?l bubnuorexa [JOK
67 CHUCTEMaTHU3aIUsl 3HAHHUH 110 TEME 1
https://m.edso0.ru/00ad9ch2
«CtpoeHne aroMa. XUMUYECKas CBSA3bY
68 PezepBHblit ypok. O600meHne u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[Iepnonnueckuit 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuoreka [IOK
XUMHYECKHX deMeHToB /1. W. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMUYECKHUX AJIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccugukaius 1 HoMeHKIaTypa 1 bubnnorexka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XMMUYECKOU CBA3U U TUIIBI 1 bubnuoteka [JOK
KPUCTAJITIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponsHnas pabora Nel no Teme

5 «IloBTOpeHue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX Pa3/IeloB Kypca 8 Kiaccay

5 Knaccudukanus XuMrUaecKux 1 bubmuorexa [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. [ToHsITHE O TOMOT€HHBIX U 1 bubmmorexa [TOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTe 0 XUMHUYECKOM PaBHOBECHHU.

bu6mmoreka [IOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuiabHbIEe U ci1a0bie buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubmmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubnmorexa LHOK
ped o https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
14 TTousTie o runponze coien bubmmorexa HOK
s https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenune KCriepuMeEHTaATIbHBIX bubmmorexa [IOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIINI bubmmorexa LOK
p A HHAATHA. https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK



https://m.edsoo.ru/00adcade
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmmorexa [JOK
v B N ’ https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 Bubmorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B IIpUpoJe. XUMUYECKHE CBOUCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnunorexa [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XVUMHYECKUE PeaKIlni, JIekKaIlnue B
OCHOBE ITPOMBIIIIEHHOT'O CIIoco0a
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoil JJ0IM BBIXOJ1a bubmuorexa [JOK
NPOIYKTa PEAKLIUU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepUCTHUKa 3JIEMEHTOB bubmuorexa [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOJTYyYEHUE U bubmorexa OK
O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTiueckast pabota Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK
. i Stk https://m.eds00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMHUYecKoe bubmorexa HOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (bocgo pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubmorexa [JOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Hcnonws3oBanue pocdaros B

34 KaueCTBE MHUHEPAILHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHYECKUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupel yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmiorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LOK
P https://m.edso00.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnmnorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HeMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIIOB
XuMHUYECKUEe CBONCTBA METAJIIIOB.

. bubnmoreka [JOK

44 DNEKTPOXUMHUYECKUH psift

HanpsHKEHUH METAIIIIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa LOK
P PeaRHIH, https://m.eds00.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa LOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meramer https://m.edsoo.ru/00ael4b?2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
2 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTrueckast padota Ne 6 o Teme
53 "XEcTKOCTL BOABI 1 METOAEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo0.ru/00ael1d86
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Oxcuipl, TMIAPOKCHU/IBI U COJIU JKEJe3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxueimme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BbIXO/a MPOAYKTa
peakiuu
61 O06o0011eHNEe U cUCTeMaTU3aIHs
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COETUHEHUS
63 BemecTBa 1 Matepuansl B bubnuoreka [IOK
MTOBCEJHEBHOM KU3HH YEIOBEKa https://m.edso00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPY’KaIOILEeH Cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso0.ru/00ae4270
66 PesepBHblii ypok. O600111€HNE U bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHeiit ypok. O600IICHHE U bubnmoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeEMaTHU3alus 3HaAaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yjabrara

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YyJIbTAaTbl 0CBOCHUN OCHOBHOM
06p330BaTeHLHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX MOHSATHUH: arowm,
MOJIEKYyJIa, XUMHUYECKUI 3JEMEHT, IPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAsA), BaJCHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJIIpHAas Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas [0S XHMUYECKOTO
JJIEMEHTa B COEJMHEHUHU, MOJSPHBIM 00BEM, XMMHUYECKas peakius,
KJacCU(pUKALMsA  pEaKklHil:  peakuuuh  COCAUHEHMs,  peaKIuu
pa3IOKEHUs,, PEAaKUMU 3aMelIeHMs, peakuuu oOMeHa, 3K30- U
SHAOTEPMUYECKUE PEAKIUU, TEIIoBOW 3 (EKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOI_[eHTHaSI KOHLICHTpaI_II/IH) B paCTBOpC

1.2

1.3

HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKUX MOHATUN U
MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJHMKY JJIi COCTaBieHUs (GopMyll

BCIICCTB U ypaBHCHI/II\/'I XHUMHUYCCKUX peaKuHﬁ

14

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB QJICMCHTOB B 6I/IHapHLIX

COETUHEHUIX

1.6

KJaccu(UIUpPOBaTh XHUMHUYECKHE peakuuu (M0 YUCIy M COCTaBy

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIIOBOMY (D (DEKTy)

1.7

BBIUHCIISATh OTHOCHUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAaccChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIEMEHTa Mo (Gopmyie

COCIUHCHMUS,
BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI IMO3HAHUS — HAOIOICHUE,
n3MepeHue, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peanbHBII u
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY
pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHX IIOHATHM: OKCHU[I,

KHCJIOTa, OCHOBAHHUEC, COJIb

2.2

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpelleJIéHHOMy KJIaccy

coenuHeHu no popMynam

2.3

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

MMPOrHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXXHOCTH TIIPOTCKAHUA XHUMHWYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

CleoBaTh MpaBWJIaM TIONB30BAaHUS XHUMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU IO BBINOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOpPOB € OMNpPEAEIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBATH U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI T10
pacrno3HaBaHUIO PAacTBOPOB IIeJoYed M KUCIOT C TOMOIIBIO

WHIUKATOPOB (JIakmyc, (heHoadTaaenH, METHIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepuogmueckas cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.

Xumuaeckas cBa3b. OKHCIUTEIFHO-BOCCTAHOBUTEILHBIC peakunuun»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHMU: SAOPO aToMma,
AIIEKTPOHHBIA CIIOW aToMa, aTroMHas OpOHMTal b, pajnyc aToMa,

XUMHYECCKas CBA3b, IOJIsIpHad W HCEIOJISIpHasd KOBAJCHTHasd CBA3b,




3.2

3.3

SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHOH,

CTETIeHb OKHUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE DJIEMEHTBI

OMKCHIBATh U XapaKTepwu3oBaTh TaOimuuHyto ¢Gopmy I[lepromuueckoii
CUCTEMbl XMMHMYECKHUX DJIEMEHTOB: pa3iuyaTh MOHATHS «TJIaBHAs
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

packpsiBaTh cMbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HuX TmnoinoxeHus B Ilepuonnyeckoii

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiMIle
«[lepuonuueckass  cucrtemMa  XUMHYeckux  anemeHtoB  [I.U.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (cOCTaB MW 3apsj sjapa, o0llee 4YHCIIo

9JICKTPOHOB U PACTIPCACIICHUC UX 10 SJICKTPOHHBIM CJ'IOHM)

3.6

3.7

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

OTpEAeNsaTh CTENeHb OKHUCJIEHHUS DJIEeMEHTOB B  OWHApHBIX
COETUHEHUIX
ONpEeNeNsiTh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAss M HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemiecTBO U XUMHUYECKas peakuusa»

11

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX TIOHSATUH: pacTBOp,
SJICKTPOJIUTBI, HEIJICKTPOJIHUTEI, JJCKTPOIUTHYCCKAad AWCCOLMaNus,
pEeaKuu MOHHOTO OOMEHa, KaTalu3aTrop, XMMHYECKOEe pPaBHOBECHE,
obpaTuMble u HEOOpaTUMbIC peakImm,
OKHCIUTCIIbHOBOCCTAHOBUTCIBHBIC pcaKknuu, OKHUCJIUTCIIb,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(pOTepHOCTh,  XUMHYECKass  CBs3b  (KOBAJICHTHAs, HWOHHAs,

MeTaJlJIM4ecKasi), KpUCTaJUIMuecKas peméTka, CIUIaBbl, CKOPOCTh




XUMHYECKON peaKIuu

1.2

13

14

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H
MIPUMCHATH 3TU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpameHHﬁ
COCTAaBJIAATb YPAaBHCHUA BHCKTPOHHTHqCCKOﬁ Jucconuanumy KHCIIOT,

mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

PacCKpbIBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKHI/Iﬁ

1.5

MpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYCSCKOM pCaKuu

Ilo temam: «Hemeraiuibl U uUX coequHeHUs» U «MeTaiipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHME U crienu(pUUecKre XUMHUYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXIasi OINHUCAHUE
pUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKIUi

COCTAaBJIATHL YPAaBHCHUA peaxuﬂﬁ, MOATBCPKAAIOIMINX CYHICCTBOBAHUC

TeHETUYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

CleoBaTh MpaBWJIaM TONB30BAaHUS XHUMHUYECKOW TIOCYlIOH W
mabopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIOJIHEHHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/II-O

I‘a3006p3.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOJUTh PEAKIMHU, IMOJATBEPKIAIONINE KAYECTBEHHBIM COCTaB
pa3JMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BELIECTB

ITo Teme: «XuMUS 1 OKpY>KaroLas cpear

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuil: [IJK

BEILIECTBA; KOPPO3HUs METAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpalun MBICITUTEIIBHOM ACATCIIBHOCTH —




aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMaTHU3aIHIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSI3CI>1 —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMid, eCTCCTBCHHOHAYYHbBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUE, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peabHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS

HCpBOHa‘IaJ'IBHBIe XHUMHUYCCKHUEC ITOHATUA

11

[Ipenver xumuu. Poiap XuMuM B KM3HHM 4YeioBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3HUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BCIIICCTB

1.2

1.3

[TonsTre o MeToaax mo3Hanus B xumuu. Yncteie BeniectBa U cMecu. CriocoOsl
paszaeneHus cMecen
ATOMBI © MOJICKYIJIBI. Xumuueckue d3neMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe X CJI0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]U{pHOC YUYCHUC

1.4

1.5

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTeNbHas  aTOMHas  Macca.
OTtHocuTenpHAasE MOJIEKYJIIpHas Macca. MaccoBas 10JI1 XUMUYECKOTO 2JIEMEHTA
B COCAMHEHUU

KomnuectBo BemectBa. Moisib. MonsipHas Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M 4HcIa CTPYKTYPHBIX €IWHUI BemiectBa. Pacu€rsl mo ¢dopmynam

XUMHUYECKHUX COCIUHECHUM

1.6

Pusnueckue U XMMHUYECKUE sABJICHHUS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. Xumuueckue ypaBHeHus. Kiaccupukanus

XHUMHUYCCKUX pCaKI_II/Iﬁ (COCI[I/IHCHI/ISI, Pa3JI0KCHUA, 3aMCILICHN A, O6MCH3.)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCY/I0M, C MpaBUIaMU
paboTel B JabopaTopur W TpuéMaMH OOpalieHus C J1TabOpaTOPHBIM
o0opysoBaHHEM, H3yuYe€HHE U OINMUCaHUE (UIUYECKHX CBOICTB 00pa3ioB
HEOPTraHWYECKHX BEIIECTB, HaOMIOJeHWE (U3NYeCKuX (TUTaBJICHHE BOCKA,
TasiHUE JIbJIa, pACTUPAHHUE caxapa B CTYIKE, KHUIIEHHE W KOHACHCAIUs BOMAbBI) U
XUMUYEeCKHX  (TOPCHHE  CBEYM, MPOKAIMBAHWE  METHOW  IPOBOJIOKH,
B3aMIMOJICHICTBHE Mella C KHUCJIOTOW) SIBJICHWH, HAONIOIEHWE W ONHCAHHE
NPU3HAKOB MPOTEKAHHUA XHUMHUYECKHUX peakuuid (pa3joxeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCJIOTBI C XJIOPHIOM Oapusi, pa3lioKeHUE
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJCHCTBHE Kelie3a ¢ PaCTBOPOM

comu meau(ll), nm3yuenue crnocoOoB pazmeneHus: cMeceit (C MOMOIbI0 MarHUTa,




2.1

2.2

2.3

(bunpTpOBaHUE, BBIMTAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeicHUE
OYNUCTKU HOBapeHHOﬁ cOoJu, Ha6HIOIIeHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OIBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MAacChl, CO3JaHHE MOJeIei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxneiiue npencraBuTenM HEOPraHMYECKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sneMeHT U mpoctoe
BellecTBo. Haxokaenuwe kuciaopoja B mpupoje, Gusndeckue M XUMHUYECKUe
cBoiictBa (peakiuu ropenus). Oxcuawl. [lpumenenue kucimopona. CrocoOsl
MOJIyYeHHUsl KUCIOpoJa B J1a00opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucnopoza B npupoze. O30H — anorponHas MoaupUKaLUs KUCI0poaa

TennoBoit 3P PeKT XUMUIECKOH peaKkIui, TEPMOXUMUIECKAE YPAaBHEHHS, IK30-
Y DHAOTEPMUYECKUE peakuu. TOIUIMBO: yrojib U MeTaH. 3arpsi3HEHUE BO31yXa,

YCHIICHUE TTAPHUKOBOTO 3 ekTa, pa3pynieHHe 030HOBOTO CIIOs
Bonopon — anemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoaa B MPHPOJIE,
¢usnyeckue W XUMHYECKHUE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI TOTYYCHUS.

Kucmote! u comu

2.4

MosnsipHblil 00bEM ra30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHHSIM

2.5

2.6

dusnyeckue cBoMcTBa BOoAbl. Boma kak pacrBoputens. PacTBOpBL
HacellieHHbIe 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBass nmons BemecrBa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupoje M B KH3HU 4YenoBeka. Kpyrosopor
BOJAbl B MpUpPOAE. 3arps3HEHHE MPUPOIHBIX BOA. OXpaHa M OYHCTKa
MPUPOAHBIX BOJI

Knaccudukanmst neopranmueckux coeaunennid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpazyronue. Homenknarypa okcuaoB. Dusznyueckne M XUMHYECKHE

CBOIMCTBA OKCHJIOB. HOJ'Iy‘IeHI/IC OKCHJ0B

2.7

OcHoBanmsi. Knaccudukanuss ocHOBaHUUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [Toirydenre ocHOBaHUM

2.8

Kucnorel. Knaccudukanus xucmor. Homenknarypa kucinor. dusnueckue u
XAMHUYECKHE CBOMCTBAa KHUCIOT. Psin aktuBHOCcTHM MetamioB H.H. bekertona.

[Tonydyenue kuciaor

2.9

Comu. Homenknartypa cosieil. @uU3NYECKUE M XUMHYECKHUE CBOMCTBA COJIEH.

ITonmy4yenue conen




2.10

I'ereTnueckas CBSI3b MEXKAY KilaCCaMH HECOPraHUYCCKUX COCI[I/IHGHI/If/'I

211

3.1

3.2

XUMUYECKUH  OKCHEPUMEHT: KayeCTBEHHOE OINpeAeNiCHHE  COAEpHKaHHs
KHCIIOpOJla B BO3/YyX€, IOJIyu€HUE, COOMpaHue, pacro3HaBaHUE U H3YyUEHHUE
CBOICTB KHCIOpOJa, HAOMIOEHNE B3aUMOICUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M NPEKpallleHus: TOpeHus (I1okapa), 0O3HAKOMJIEHHUE C
oOpa3liaMu OKCHJOB U ONHMCAHME WX CBOICTB, IOJy4e€HHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3auMOJACHCTBUE
Bozopoaa ¢ okcugoMm Meau(ll) (BO3MOXHO HCIIOIB30BaHUE BHICOMATEPUATIOR),
HaOrosieHne OoO0pas3loB BEIIECTB KOJWYECTBOM | MOJb, HCCIEIOBAHUE
OCOOCHHOCTEl pacTBOPEHHUS BELIECTB C PAa3IMYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICUCTBHE BOJbI C MeTaJIaMU (HAaTPUEM M KaJlbI[UEM)
(BO3MOXHO HCIOJb30BAaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PAaCTBOPOB
KUCIIOT U INEJNOYel C MOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslloB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJICHUE W3MEHEHUs
OKpacKM MHIUKATOPOB B pacTBOpax KHCIOT U IIeJIOoYeHl, H3y4YeHHe
B3aumoeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHUCIOTHI, KUCIOT C
MeTaJulaMH, peakiuii HelTpanu3alnu, NoTydeHue HepacTBOPUMBIX OCHOBAHHUH,
BBITECHEHHE OJHOr0 MeTajula JpYyrdM M3 pacTBopa COJIM, pEIIeHHe
HKCIEPUMEHTANIbHBIX 3a/lauy MO0 TeMe «BaxHelIme Kiacchl HEOPraHMYECKHX

COCTUHEHUI

Ilepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBs3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PEAKIIUN

[lepBble TOMBITKM KIACCHU(UKAIIMKM XUMHUYECKUX 2dyieMeHTOB. [loHaTtue o
TPYIIaxX CXOJHBIX AJIEMEHTOB (IIEJOYHBIE U IIETOYHO3EMEIbHBIC METALIBI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphlE 00pa3yroT amdoTepHbIe

OKCHU bl U THAPOKCHUABI

ITepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX ieMeHToB J[. M.
Meneneesa. Koportkonepuognas u JUIMHHOIIEpUOHAS bopmbI
[lepuoanueckoit cuctembl xuMHueckux anemeHToB [[.M. Menneneesa.
Ilepuponsl u rpynmsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

nepuoja U rpymIbl AJIEMEHTa

3.3

Ctpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI0YeK aroMOB TepBbIX 20 XUMHYECKHX 3JIEMEHTOB




3.4

3.5

[Tepuoanueckoit cucremol JI.M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero noyoxenuto B Ilepuoanueckon cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBOMCTB IO TpyNmaM U MEpHUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTUsS Hayku W mnpakTuku. .M. MennaeneeB — y4€HbId U

rpakiaHuH

Xumnueckass cBsizb. KoBaneHTHas (MoOJsipHass M HEMOJIApHAsi)  CBS3b.

BJ'ICKTpOOTpI/II_IaTeJ'IBHOCTL XMMHUYECKHX 3JIEMEHTOB. MOHHAs CBS3b

3.6

3.7

Crenenp okucineHusa. OKHCIMTEIFHOBOCCTAHOBUTEIBHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0O0pa3lloB BELIECTB METAIIIOB H
HEMETAJUIOB, B3aUMOJEHUCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCIOT U
LIeJI0YEH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3ioKeH!sl, COeIMHEHUS)

9 KJIACC

Kona

11

1.2

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo n xumnueckas peakuus. [loBropenue

[Iepnonnueckuit 3akoH. Ileproanyeckas cuctema XuMU4YeCKUX dnemeHToB J1.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOICTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHUOIOB, Kalus, KalblUsi MU HX
COCIIMHEHUI B COOTBETCTBHUM C IIOJIOKEHUEM 3JIeMEHTOB B llepuoamyeckon

CUCTEMEC U CTPOCHUEM NX ATOMOB

CtpoeHne BemecTBa: BHUIbl XHUMHUYECKOW CBSI3UM. THMBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKOW PEIETKU
Y BUJIa XUMUYecKoi cBsizu. Kimaccudukanus 1 HOMEHKIATypa HEOPraHUIECKUX
BelecTB (MEXKIyHApOAHAs M TpUBHAIbHAS). XHUMHYECKHUE CBOMCTBA BEIECTB,
OTHOCSAILIMXCA K PAa3jJUyHbIM  KJIacCaM  HEOPraHUYECKUX  COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BECIICCTB

1.3

Krnaccudukanus XuMU4ecKuX peakiuid Mo pa3IudHbIM IpU3HaKaM (10 YUCITY U
COCTaBy YyYacTBYIOUIMX B pEaKLUUU BEIIECTB, MO TEIIoBOMY 3(dexty, mo

H3MCHCHMIO CTCIICHEH OKHCICHHS XUMHUUYECKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,
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[0 YYacTHUIO KaTanu3aropa). OK30- U DJHIOTEPMHUYECKHE peakiuw,

TEPMOXUMHYECKHUE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMUUYECKON peaKLIMU

[Tonarue 06 0OpaTHUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. [lonsrtue o
TOMOT€HHBIX M I'€TEPOreHHbIX peakuusax. IloHaTne 0 XuMU4eCKOM paBHOBECHUH.
@akTophl, BIMAIOLIIME HA CKOPOCTh XMMHYECKOM pPEaKUMH M IIOJIOKEHUE

XUMHYECKOI'O paBHOBECHU A

1.5

1.6

1.7

2.1

OKUCIINTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLUH,  3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHuE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMHA C HCHOJIb30BAHMEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, aHnoHbl. MexaHu3M IUCCOLMAIMU BELIECTB C Pa3IMYHBIMU BUAAMU
xumHuueckon cps3u. Crenenb guccouuanui. CUIbHBIE U CIa0ble 3JIEKTPOJIMTHI.
Peakuuun MoHHOro oOMeHa. YcCIOBHS HNPOTEKaHUs PeaKkLUil MOHHOro oOMEHa,
MIOJIHBIE U COKpAlEHHbIE HOHHBIE ypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJiell B CBeTe NPEACTAaBICHUH 00 3IEKTPOIUTHUECKON

nuccounanuu. KauectBeHHble peaknu Ha MOHBI. [loHsATHE O THApPOIM3E Coei

XUMUYECKUH DKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSMU KPHUCTaJUIMYECKUX
pemETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
anMasa), CIIOKHBIX BeIIeCTB (XJIOpUIa HATpPHsl); UCCIEJOBAHHE 3aBHUCUMOCTH
CKOPOCTH XHMHYECKOW peakluuu OT BO3JAEUCTBUS pPa3IMUHBIX (HAKTOPOB;
WCCIIEIOBaHNE  DIIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Mpolecca
JTUCCOIMAIIMN  KHCIIOT, WIeIoYed H  cojle (BO3MOXKHO HCIIOJIh30BaHHE
BHUJICOMATEPHAIIOB); TPOBEACHHE OMNBITOB, WIIIOCTPUPYIOMIUX TPU3HAKH
MPOTEKAHUS Peakiuii HOHHOTo oOMeHa (00pa3oBaHME OCa/Ka, BBIJICICHUE Ta3a,
o0Opa3oBaHHe BOJbI); OIBITOB, WJUTIOCTPUPYIOMINX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peaKkUUi (TOpeHHEe, PeaKkUH pPa3yioKEHUs, COCTUHEHUS);
pacrno3HaBaHHe HEOPTAHUYECKUX BEIIECTB C TOMOIMIbIO KAUeCTBEHHBIX PEaKIUit

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

OO6mass  xapakTtepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u Gu3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha TMIPUMEpE XJopa
(B3aumoJielicTBHE C MeETaUIaMH, HEMETaJUlaMHy, IIeJo4yaMu). XJIOPOBOIAOPO.

CosngHast KMUCJIOTAa, XUMUUYECKUE CBOMCTBA, MOJIy4YEHHE, MpUMeHeHue. [lelicTBue




2.2

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

HaxO0JICHUE B MIPUPO/JIE

OObmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOCHUS
aTOMOB, XapaKTEpHbIE CTeNeHH okucieHus. CTpoeHne u Gpu3nIecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCJIOpOJa M cepbl. XMMUYECKHEe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢dusnueckue W XUMHYECKHME CBOHCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCJIOTHBIX OKCHIOB. CepHasi KHCIO0Ta, (U3MUECKHE M XMMHUYECKHE CBOICTBA
(oOmme Kak MpencTaBHTENs Kjlacca KHUCIOT M cnenuduyeckue). XuMHUUECKUE
peakuuy, JIeKaIMe B OCHOBE INMPOMBIILIEHHOTO CHOCO0a IOJy4eHHUS! CEpHON
KHCJIOTHI. HpI/IMeHeHI/Ie. Conu CCpHOfI KHCJIOTBI, Ka4Y€CTBCHHAA pCaKUusa Ha
cynb¢ar-uoH. Haxoxnenue cepbl u €€ COeIUHEHUH B MpHpoae. XUMHYECKOE
3arps3HEHUE OKPYKAIOMIEH Cpelbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 IpeaoTBpalliCHUA

2.3

OO6mass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIEHUS. A30T, paCIPOCTPAHEHUE B IPUPOJIE,
(dbu3nueckrue U XUMHYeCKHne cBoicTBa. KpyroBopot a3zota B mpupoje. AMMHUAK,
ero (u3MuecKue W XMMUYECKHE CBOMCTBA, MojydyeHue u npumeHenue. Conu
aMMOHHS, UX (QU3NYECKHE M XHMHYECKHE CBOWCTBA, MPUMEHEHHE.
KadectBenHnasi peakiusi Ha MOHbI aMMOHHS. A30THasl KUCJIOTa, €€ TOJydYeHHE,
¢du3nueckue W XUMHUYECKHe CBOWCTBa (00IIME KakK MpeICcTaBUTENsS Kiacca
KUCJIOT U crenuduueckue). Vcnonp3oBaHue HUTPATOB M COJEH aMMOHHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYXKarolei
Cpenbl COeMHEHUSMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPSI3HEHUE BO3/1yXa, TTOYBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpuznUecKre U XUMUUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QU3MUECKUE U
XUMUYECKHE CBOWCTBa, mosydeHue. lcmonmp3oBanue QocdaroB B kadecTBe

MUHEPAIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTpOEHHUS
aTOMOB, XapaKTEepPHBIE CTETNIEHW OKUCICHHUS. YTJIEepol, auIOTPOITHBIC
MOIU(UKAIMK, PACHIpPOCTPaHEHUE B MPHUpPOJE, (U3NYECKHEe M XHMUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B mpupone. Okcumbl yriepona,
ux (uznyeckre M XUMHUYECKHE CBOICTBA, JEHCTBHE HA JKUBBIE OPraHU3MBI,

IMOJIYUYCHHEC U ITPUMCHCHHUC. DKOJIOTHUECKHUE HpO6HCMBI, CBsI3aHHBIE C OKCHAOM




yraepona(lV); rumore3a T1100anbHOTO TOTETUICHHS KIWMAaTa;, TMapHUKOBBIMA
apdekr. YrompHas KUCIOTAa U €€ CONMM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YCHHE W TpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
nonbl. Ucmonb3oBaHue Kap6OHaTOB B 6bITy, MCIUIHHC, MPOMBINUICHHOCTU U

CEIIbCKOM XO3STCTBE

2.6

2.7

[TepBoHavayibHBIC TTOHATHS 00 OPraHMYECKUX BEIICCTBAX KAaK O COCIMHECHHSIX
yriaepojga (MeTaH, 3TaH, 3TWJICH, AalETUJICH, 3TaHOJ, TJIHUIEPUH, YKCYyCHas
kuciora). MIX cocraB m xumudeckoe crtpoeHue. [loHsTe o OmogorHyecku
BOKHBIX BEILECTBAX: XHUpax, O€nKax, YIrJIeBOJaXx — M HX POJH B KU3HU
yeloBeka. MarepuaibHOE E€JUHCTBO OPraHMYECKMX UM HEOPTaHHMYECKHX

COEIUHEHUN

Kpemunuii, ero ¢usnyeckme © XHWMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumenenue. CoenuHeHuss KpemMHus B mpupozge. OOmme mpenctaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kuciore. CHIMKAThI, UX UCIOIH30BAaHUE B
OBITY, METUIIMHE, MPOMBIIINIEHHOCTU. BaxkHelme cTpoutenbHble MaTepUabl:
KepaMuKa, CTCKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiembl Oe30macHOTO

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B MMOBCEOHEBHOM KU3HU

2.8

XUMHUECKUN HSKCHEPUMEHT: HM3ydeHue oOpa3loB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE KAa4eCTBEHHBIX PEaKIMA Ha XJIOPHUA-
WOHbI M HaONIOJICHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHI, OTpa’KarolIye
(u3nuecKkre U XMMUYECKHE CBOIMCTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAaHUE BHJIEOMATEPUAIIOB); O3HAKOMJIEHHE C 00paslaMH XJIOpUIOB
(raoreHuI0B); O3HAKOMIIGHME C o0pa3liaMu cepbl M €€ COeIMHEHHUSIMU
(BOBMOXKHO ~ HCIIOJIb30BaHME BHJEOMATepHalioB); HaOJIOJEHHE Mpolecca
oOyriauBaHus caxapa O]l JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBIEHHON CEpHOIl KHUCIOTHI, MPOBEIECHUE
KayecTBEHHOW peakuuu Ha Ccynb(paT-uoH MW HaONIOJeHHe Tpu3Haka eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COeMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMATepHANIOB), 0Opa3laMu
a30THBIX U (OChHOPHBIX YAOOPEHUH; OIydeHHE, COOMpaHNe, paclioO3HABAHUE U
U3Y4YEHHE CBOMCTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DPEAaKIMi Ha HOH
aMMOHMS U (ochar-uOH M U3ydEHHE TPU3HAKOB UX IPOTEKAHU,
B3aUMOJIEICTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEIBIO (BO3MOYKHO
UCIOJIb30BAHUE BHUIEOMATEPUAIOB); M3y4EHHE MOJeNell KpUCTAITMYECKHX
peméTok anmaza, Trpadura, (QyuIepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; TOJIY4YeHHE, COOMpaHHe, PACMO3HABAHWE W W3YYCHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KAayeCTBEHHBIX pEaKknuid Ha KapOoHAT- H
CHJIMKAT-HOHBl M W3yYEHHE NPHU3HAKOB KX IPOTEKAaHUsS; O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUICHHOCTH; PEUICHHE SKCIEPUMEHTATbHBIX

3aaa4 I10 TEME «BaxkHele HeMeTauIbl 1 UX COCANHCHUA»

MeTtamisl 1 BX COCAUMHECHUA

3.1

OOwiast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxkeHuss B Ilepuonuuecko cucreMe XUMHUYECKHX dieMeHToB .U
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTaiioB. MeTandeckas CBsI3b U
METaJJIMYecKasl ~KpUCTauIMyeckass pemeérka. OJIEKTPOXMMUYECKUI  psf

HaprI)KCHI/Iﬁ MCTaIJIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOMCTBA MeTauioB. OO0IMe crioco0bl MOTYYeHUS
MeTauioB. [loHsAITHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposzuu. CrjiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILLIEHHOCTH

[lenounble MeTaysibl: MojnokeHue B lleproanueckoll cucTeMe XUMHUYECKHX
aneMmeHtoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXKJECHHE B MPUPOJIE.
Ou3nyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
FI/II[pOKCI/IILBI HanI/ISI U KaJusd. HpI/IMeHCHI/Ie IICJIOYHBIX MCTAJIJIOB U HX

COeINHEHUN

3.4

[IlenoyHO3€MENBHBIE  METAUIBl MarHMd M KaJIbLIMWA:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme xumMudeckux 3imeMeHToB [[.1. MenzaeneeBa; ctpoeHne
X aTOMOB; HaxOXJEHHE B mNpupoae. PU3NYECKME U XMMHUYECKHE CBOMICTBa
MarHus W Kaubliusl. BaxxHelimue coequHeHUs Kaublus (OKCHA, THIPOKCHI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomMuHuil: nonoxkenue B Ilepuoauueckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
J.. MenzaeneeBa; CTpOeHHE aToMa; HaxoxkaeHue B mpupoae. dusmveckue u
XHUMUYECKHUE CBOMCTBA AIFOMUHHMS. AM(DOTEpHBIE CBOICTBA OKCHJIA U THIPOKCHIA

AJITFOMUHU A

Keneszo: nonoxenne B [lepruonnuecko cucreme XuMu4yeckux snementos [[.1.
MenzeneeBa; CTpOo€HHE aroma; HaxoxjaeHue B mpupoae. Dusmdeckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUAbI U conu xkene3a(ll) u

xenesza(lll), ux cocras, cBOICTBA U MOJIy4eHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMIJIEHHE ¢ 00pa3liaMy METaJIOB U CIUIABOB,

ux (pusnueckuMH CBOMCTBAMHM; U3YYEHHE PE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIh30BaHNE BHJICOMATEPHAIIOB), 0ocoOeHHOCTEH
B3aUMOJCHCTBUS OKCHJA Kajbllud HM HATpUs C BOJOM  (BO3MOXKHO
WCIIOJIb30BaHHE BHUJAEOMATEPUANIOB); HCCIEAOBAHHUE CBOWCTB XECTKOW BOJIBI;
mpoluecca TOpEHUs Kelle3a B KHUCIOpoAE (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHsS KAUYECTBEHHBIX PEAKIUil Ha HOHBI
(Maraus, Kanblius, amromunus, nubka, sxenesa(ll) u xenesa(lll), memu(ll);
HaOJII0/IeHNE U OMKMCAaHUE MPOLECCOB OKpAlIMBaHUS IUIAMEHW MOHAMM HATpHS,
Kaiuss W Kajnblus  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHJIEOMATEPHUAIIOB);
uccienoBaHrue aM(pOTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS M THUIPOKCHIA
[IMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «Bakneime MeTauibl U

X COCOUHCHU A

XuMmus 1 OKpYyiKaromiasa cpelia

4.1

4.2

HoBrie MaTcepurajibl U TCXHOJIOTUM. BemiectBa u MaTcpHrajibl B HOBCCHHCBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBbE. be3omacHoe mcmonp30BaHuE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMomp IIpH XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TIpPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxarommet cpenst [1/IK. Pons XuMuu B pelieHHH SKOJIOTHUECKUX MPOOIeM.
[IpupoaHble MCTOYHHUKH YIIEBOAOPOAOB (yrojb, MPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX nepepa60TI<I/I, HX pPoOJib B 6LITy 1 NPOMBIIIINIICHHOCTHU

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pas3oB MAaTepHalIOB (CTEKIIO, CIIJIaBbI

MCTAJUUIOB, TOJIUMCPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

1

11

1.2

1.3

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PT'OC

IIpencraBnenue:

O I[I03HAaBa€MOCTU SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M IPaKTHYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIUX CCTCCTBCHHBIX HAYK

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKuHﬁ; YMCHHC HCIIOJb30BaTh MOACIN HJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTBbHOMN AESITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKCHHSX
XUMHUYECKOH HAyKH, YTO ITO3BOJIUT OOYYAIOMIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit nmpodeccuoHanbHON AeSITENEHOCTU
U c/eNlaTh OCO3HAHHBIM BBIOOP XMMMM Kak NPO(UIBLHOTO MpeaMeTa

MIPH MIEPEX0/I€ HAa YPOBEHb CPEHETO 00Iero 00pa3oBaHus

2.1

Bnanenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUC IMPUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

BOKHEUIINE XUMUYECKHE TOHATUSI: XUMHUYSCKUN OJICMEHT, aToM,
MOJIEKyJia, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHasa
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHssi), XUMHUYECKas
peakmus, peaKIuu COCTUHCHUS, PEAKIMH Pa3NIOKCHHS, PEaKIuu
3aMeIeHus, PeakIMi OOMEHa, TEIUIOBOM 3(PQEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEaKIMH, PACTBOP, MAccoBasi OIS XHUMHUYECKOTO
AIIEMEHTa B COEAMHEHUH, MacCOBasl JIOJISl U MPOLEHTHAs: KOHIEHTpaLUs

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHUCIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMyecKasi,
MOJIEKYJISIpHasi), MOH, KAaTHOH, aHWOH, AJIEKTPOJIMT U HEJIEKTPOJIMT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xopposus

MCTAJLII0B, CILJIaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

YMEHME MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MaTEpUAIb
(B TOM 4ucle MUHEpaJbHBIE YAOOpEHUs, METalIbl W CIUIaBbl,
HOPOAYKTHl MepepadOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoro rasza, HeTHu) B OBITY, CEITBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MIPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHYECKHX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPY)KAIOILYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpUpOBaTh XMUMHUYECKHE 3HAHUSA CO 3HAHMSIMH JIPYTHX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OIbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHas W HAy4HO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHWBAaTh WH(POPMAIMIO O BEIIECTBAX, HUX
NpeBpalleHUsIX M NPAaKTHUYECKOM MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A yqeGHo-nostaBaTeanHx 3aJa4d

BJIaIIeHI/Ie OCHOBaMH TTOHATHMHOTO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHUYECKOU
HomeHkarypsl (IUPAC u TpuBHanbHOI)
YMeHue oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomuueckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
DJIEKTPOHOB), PACIPENEICHUEM DIIEKTPOHOB TI0 JHEPreTHYECKHM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOOB, KATUS U KAIbIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XHUMUYECKHX DJIEMEHTOB (paJlyc aTroMa, 3JIEKTPOOTPHIIATEIBHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHUS JJICMEHTOB B
[lepuomuueckoit cucreme (B MaJbIX MEpHOAaX M TJABHBIX
MOJATPYIIAx) ¥ 3JCKTPOHHOTO CTPOCHUS aTOMa
7 YMmenne kinaccuumpoBarh:
7.1 XUMHUYECKUE IJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHE PEaKLIUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh W CTEMEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' MOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh ¥ BOCCTAHOBHTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XHMHIECKHAE CBOMCTBA:
MPOCTBIX BeMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, amMmas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalui, MarHHi,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIISCTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
99 metawioB |-IIA rpynm, amomunaus, meau (l1), muaka, xenesa (Il u
' I11), oxcunast yraepona (Il u 1V), kpemuus (1V), azota u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, azoTucras, a3oTHasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEepU30BaThb CBOWCTBA  BEIISCTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHE BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B

10
TOM YHCJIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIONINX ~XMMHYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (TpyIim) HEOPraHUYECKMX BEUIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BBIYUCITE (IIPOBOUTH PACUEThI):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSM XHUMHUYCCKUX PEAKIUH W HAXOAHWTh KOJINICCTBO
' BellecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO TMoO3HaHUS (HaOmrogeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCyA0H U labopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMy O€30MaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B TOBCETHEBHOW KM3HH, TIPABHIIAMH TTOBEJICHUS B IIEISIX COCPeIKECHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEAYIOIMNX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3y4eHHUE M ONrcaHue (PU3NYECKUX CBOMCTB BEIICCTB; O3HAKOMJICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaklui

13.2

HN3YUCHHUEC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC CTO CBOfICTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

135

13.6

MPUTOTOBJICHHE PAcTBOPOB C ONpPENENIEHHONM MaccoBOil josei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) A ONpeneNeHUs XapakTepa Cpelbl B PacTBOpax

KHUCJIOT U LIeJIoYei

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajyla JApyrMM W3  pacTBOpa  COJIHU;
UCClIeIoOBaHUE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COGI[HHCHPIﬁ)); ((3J'IGKTPOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«BaxxHelmre MeTaIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHUs peakii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUu Ha
NPUCYTCTBYIONINE B BOJHBIX PAcTBOpax HOHBI: XJOPHI-, OpOMUI-,
uomua-, cymnedar-, Qocdar-, KapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUSI, MarHusi, KaJblUs, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:

141

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpaq)I/IKOB n T3.6J'II/II_[ U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH

14.2

YCTaHABJIMBATH CBA3U MEXKAY pPCaJIbHO Ha6J'IIO,Z[a€MBIMI/I XHUMHUYCCKUMH
SABJICHUSAMMU U IMPOLCCCaMU, NPOUCXOAAIIUMA B MAaKpPO- U MUKPOMHPC,

O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa
1

11

1.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

[TepBoHayaIbHBIE XUMUYECKUE TTOHSATHUS
UYucrsie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

ATOMBI H MOJICKYJIBI. Xumuueckue diieMeHTBhl. CHMBOIBI  XMMHYECKHX

3JICMCHTOB. HpOCTble " CJIOXKHBIC BEUICCTBA.

13

14

XuMuueckas (bopMyna. BajleHTHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTeneHb

OKHCJICHHUA
3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAsE aToOMHas Macca.

OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Ta3o0B.
B3anmocBs3b KOIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €AMHULL BEIIECTBA
Du3nyecKue M XUMHUYECKHE SIBICHUS. XUMUYECKas peakiuss U €€ MpPHU3HAKH.

3akoH COXPAaHCHUS MACChI BEIICCTB. XHUMHYECKHUE YpaBHCHHUA

2.1

2.2

HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH H HepnonnquKaﬂ CUCTCEMa XHUMHUYCCKHX 3J3JICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

[Iepnoanueckuit 3akoH. lleproanyeckas cucreMa XUMUYECKHUX 3J1eMeHTOB J[.1.
Menneneesa. Ilepuoasl u rpymnmnsl. OU3HYECKUN CMBICI MOPSALKOBOIO HOMEDA,
HOMEPOB IIEpHOa U TPYMIIbI JIEMEHTA

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3ortonbl. DnexTpoHbl. CTpoeHHe
JJIEKTPOHHBIX 000JI04eK aToMoB MepBbIX 20 XUMHUYECKMX 3JIEMEHTOB

Ilepuonnueckont cucremsl [I.1. Menneneena

2.3

3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, KalWs, Kaablusi (paguyca aToMOB, DJEKTPOOTPHUIIATEIHLHOCTH,
METaJUIMYECKUX W HEMETaUIMYeCKHMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM »JJIeMEeHTOB B I[lepuomumueckoil cucreme u

CTPOCHUCM UX aTOMOB

Crpoenue BelecTsa

3.1

Xumnueckass cBsi3b. KoBaneHTHass (HOJisipHass W HENOJSIpHAsl)  CBS3b.
DONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  MoHHas  CBs3b.

Meranauueckas cBSI3b




3.2

Tunbl KpUCTAIMYECKUX pPEMETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKM M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIoIIe; OCHOBAaHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyeckue W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHAA,
HaTpH:A, Kajlusd, Marovugd W KajJlblHs, aJJFOMUHHA, XKCJIC3d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PA HAIIPSKEHUN METaJIOB

dusznyeckrue U XUMHUYCCKHE CBOMCTBA BOAOPOAHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJOPOBOJIOPO/Ia, CEPOBOOPOAA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCHAOB HemerawwioB: cepel (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). Ionyuenue

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

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

xenesa(ll, 11). TTomyueHne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWM M aM(pOTEpPHBIX TMAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUAOB  allOMUHUSA, JKene3a, ULuHKa). Ilomyuenme ocHoBaHuil U
aM(OTEepHBIX THIPOKCHJIOB

OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOHM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
XUMHYECKHE CBOMICTBA KOHLIEHTPUPOBAaHHONW CEPHOM W a30THOM KHUCIOT.

[Tony4yenue kucnot

OO0me XuMHYECKUe CBOMCTBA cpenHux conet. [lomyuenue coneit

4.10

[Tonydyenne, coOupaHme, paclo3HaBaHWE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu
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[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. O01ue

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

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

Xumudaeckue peaKnuu

5.1

Knaccudukarnuss XUMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOMYy 3(¢eKTy, Imo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMHUYECKUX YJIEMEHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW pPeakluy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMUCIEHHSI M BOCCTAHOBJICHMSA.  ODJIGKTPOHHBIM  OanaHC
OKHCJIMTETbHOBOCCTAHOBUTEIBHON PEaKIUU

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJUThI. CUIIbHBIC U c1a0bie JIeKTPOIUThL. CTENEeHb JUCCOLMAIIIT
Peakiiuu monHoro obmeHa. YCIOBHS MPOTEKAHMs pPeaklMi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HU YeloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMMYECKUX peakuuid B J1abopaTOpUU U OBITY.

HepBaﬁ NmoMoub IMpru XUMHYCECKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmentparus BemecTB (IIJK). Pomp xumun B
pelIeHur OKOJOTHYECKUX TMpoOjeM. YcuiaeHue mapHUKOBOro sddexra,

pa3pymi€cHUuC O30HOBOI'O CJI0s

6.3

6.4

[Tpumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHHH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUM, OpoH3a) B OBITY U
IPOMBIIIJICHHOCTH UX coeAnHeHuH. [loHsaTHe 0 KOppO3UM METaIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI X OT KOPPO3UU

[TpuponHble UCTOYHUKHU YTJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

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

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHMSX
yrieposa (MeTaH, 3TaH, TUJICH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[onsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 1o ¢popMysaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kitacc: 6a30BbIN ypOBEHb: YUeOHUK; S-€ U3/1aHue, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIMOHEpHOE 0OIIECTBO
«M3marensctBo «IIpocBemenue»

» Xumust: 9-if kiacc: 6a30BbIl YPOBEHb: YUECOHUK; S-€ U3JaHue, IepepadoTaHHOE
["a6puensn O.C., OctpoymoB U.I'., CnaakoB C.A. AKIIMOHEpHOE OOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET
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