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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa30BaTeIbLHON MPOrPaMMBbl OCHOBHUI U OULLCIV U «30BAHUS, TIPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHON pabouell MporpamMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XxuMuM NOa€T MpEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIUXCA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE COJIEpKaHue,
MpeayCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, OMNPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYarolmuxcsi, ONpeaenseT BO3MOXHOCTH TMpeAMeTa s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETLHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY)KUT OCHOBOM [jIsi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEpPHAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MyTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpasBUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 001I1eH U (PyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW y4yeOHOM  JIeSTEIhHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN NESITEIIBHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS. OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCSl;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHONICHHSI K E€CTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlanuble HampaBlieHHS B OOYYEHMHM XMMUHU OOECHEUMBAIOTCA CIEIM(PUKON
collepKaHUsi ~ y4eOHOTro  MpeAMEeTa, KOTOPBIM  »BIAETCA  MEAarorM4ecKu
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpPeNeIEHHOM dTane eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU © HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OPTraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEACTABICHUN
Pa3HOr0 YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyroMYy, BBINOJHSAS (PYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS O XUMUYECKON COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HAaHUsA B Hayke. M3ydeHHe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpYXKalomuid MUpy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHHM TNPOUCXOAUT (QOpMHUPOBaHUE 3HAHUN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHUI MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOr0 OOnalieHUsi ¢ BEUIECTBAMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSTEIbHON MMO3HABATEIBHON JESATENbHOCTH, HAayYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredyeHue yCaoBUid, CITOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOmeNd (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKPY’KaOIEero MHUpa, WCHOJB3YS 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3yYCHUH
XUMHH, TPUMEHATh MX MpPHU pPEIICHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHWUW IS BBIPAOOTKH IKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEAECHUST B OBITY M TPYIOBOM JESITEIIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOo(uUiIs U HampaBlIEHHOCTH NajbHEHIIEro
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXXAHUE OBYUEHUA

8 KUIACC

ITepBoHaya/IbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuun. Poiib XUMHU B mU3HA 4CHULwwu. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax MO3HAHMS B XMMHH. UHCTBIE BEHIECTBA U CMECH.
Crioco0bl pa3eneHus: CMECeH.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U CloXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENBHAs aTOMHasg Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBas 401 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECIUHEHUN.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMHUYeckHe ypaBHeHuUs. Kiaccudukarms
XUMUYECKUX PEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKON MOCYJOH, MpaBuiIaMH paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O00pa3sLOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (MJaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJIMBAaHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) SBJICHUI, HAOII0ICHUE U
ONMMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUIAPOKCHUIA
meau (1) mpu HarpeBanuu, B3aumojieicTBre *kene3a ¢ pactBopoM cosd meau (II),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, JUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OYUCTKH IMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMSI  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX).

Ba:xkueiiye npeacTaBUTeIM HEOPraHNYECKHX BELEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3jmeMeHT U mpocroe
BenlecTBo. HaxokneHue kuciaopojga B HpuUpone, (PU3MUECKHE U XUMHUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOIU(pUKALINS KHCIOPO/Ia.

TemnmoBoit 3¢(deKT XUMHUECKONW peaklnud, TePMOXUMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: VIOJb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOT0 3(pdekTa, pazpylicnmne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHE ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
noxyuyeHust. KucmoTsl u comnu.

MonsipHbiii 00bEM razoB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue CcBoMcTBa BOABl. Boma kak pactBoputrenb.  PacTBOpHI.
HacpilieHHbIe M HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji1 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B MpUpPOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuapl. Knaccudukaims
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocCHOBaHMM: WIENOYM W HEPACTBOPUMbBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axkruBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[lonyueHune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COAEpKaHUsI KUCIOpOAa B BO3AyX€, MTOIYUYEHHUE,
coOuMpaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHUCJIOpPOJAa, HAOII0JEHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHus (MmoXkapa), O3HAKOMJIEHHE C oOpas3laMu OKCHUIOB U
OMMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozeicTBue Bojoposaa ¢ okcupoM meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHMCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHUE BHEOMATEpPUAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3zaumojeicTBus okcupga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHy, pPeakUWil HEUTpaM3aluH. TOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTUM wms PACTBOpa COJIM, PEIICHUE
AKCIICPUMEHTAIIBHBIX 33/1a4 N0 TeMe «BaxkHeWmme KiaacChl HEOPTaHUYECKUX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCcANTEeTILHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBble TOMBITKK KiIaCCU(PUKAIIMM XUMUUYECKUX 3JeMeHTOB. lloHsitHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIC METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ousndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEeK aTOMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. U. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IPYMIIaM U MEPUOJIaM.

3nauenue [leproanueckoro 3akona u [leprnoanveckoil CuCTEMbI XUMHUECKHUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHast (ToJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUUYECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl OKucIeHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAJIOB, B3aHMMOJICHCTBHE
TUAPOKCUIA LHWHKA C pAaCTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3aoKeHUs, COEAUHEHUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM 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 MOHATHUS: Hayunbid (DAKT, rUmoTes3a, TeOpus,
3aKOH, aHalnW3, CHHTE3, Kilaccu(uKaius, TMepUuoIUIHOCTh, HaOII0ICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUEe BEIUYMUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJTAaHEThI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnogmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJAOB, Kalaus, KaIbIUi U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHUEM »3JIeMeHTOB B llepromnueckoi
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxainyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMA4eCcKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (IO YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, MO TEII0BOMY 3(ddekTy, mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XUMHUYecKoW peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusx. [ToHsATHEe 0 TOMOTEHHBIX U TeTePOreHHBIX
peakuusax. [lonsatue o karanuze. [loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMii C  HUCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexXxaHW3M [HMCCOLMALMU BEUIECTB C PA3JIMYHBIMH BUIAMU
XUMHUYECKOU cBsizu. CTeneHb Auccoluaniu. CUIIbHbIC u CIIA0bIE 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJICTABICHUH 00 3ICKTPOTUTHYCCKON
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSATHE O THApOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpuUs), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKiuu
OT BO3JICUCTBUS PA3UYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JUCCOIMALMU KHCIOT, IIEJIOYEed W  COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluii HOHHOro  OOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOBI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKEHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHue
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHU S

OO6mast xapaktepuctuka TranoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWMHUUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOJEICTBHE C METa/llaMH, HEMETajulaMH, WIeJ0o4YaMu). XJIIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, IMOJy4deHHE, mpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJOBEKa. BakHeWIme XJIOpUIbl U UX
Hax0XXJICHUE B MIPUPOJIC.

O6mast xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYEeCKUe CcBOMCTBa cepbl. CepoBOIOPO, CTpoeHHUE, (PU3MUYECKUE U
XUMUYeCcKue cBoMcTBa. OKCHIBI CEpbl KAaK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
Cepnass kmciota, (Qu3nueckne © XUMUYECKHE CBOWCTBa (0Omume Kak
MPEACTaBUTENST Kjacca KHCIOT W CHenupuieckne). XHWMHUYECKHE PEaKInu,
JeXalnue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TOJIYYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIIOTHI, KAYECTBEHHAsI pEAKLMs Ha



cyiabdaTr-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPALICHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHH OKUCIEHUSA. A30T, paclIpOCTPAaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyeckre u XMMHUYECKHUE CBOMCTBA, oMyyeHue U npuMenenue. Conu aMMOHMS,
uX (pU3NYECKUEe U XUMHUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHMCIOTa, €€ MOoJy4yeHHe, (PU3NYECKUEe U XUMUYECKUE
cBOMcTBa (0OLIME Kak TMpEeACTaBUTENS Kiacca KUCIOT U CHeU(pUYECKHE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yI00peHnil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arps3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). docdop,
aoTpornuele Moaupukanmuu ¢Gocdopa, pu3MUECKUE M XMMHUYECKHE CBOWCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3MdIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIEHH  OKUCIEHUSA.  YTJIEpoJd,  aUIOTPOITHBIE
Moau(pUKalMM, pacIpoOCTpaHeHWEe B MNpuUpoae, (U3MUECKHEe U XUMHUYECKHUE
cBoiictBa. Ancopbuusi. Kpyrosopot yriepona B mpuponae. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJlyY€HUE U MPUMEHEHHE. DKOJOIMYecKHe MpoOJieMbl, CBA3aHHBIE C OKCUIOM
yraepona (IV), rumoreza rinoGanbHOrO TOTEIUICHUS KJIMMaTa, MMapPHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUeCKne U XMMHYECKHUE CBOMCTBA,
noJiydueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B ObITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOJOPOAOB (yrojb, NPHUPOAHBIA ra3, HedTb),
NPOAYKThl UX mepepaloTku (OE€H3MH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAX: )XKHpax, OeKax, yriieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOMCTBA, MOJIY4YEHHE U
npumenenue. CoenuHeHus KpeMHus B mnpupozge. OOmume mnpeacraBieHust 00
okcunie kpemaust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITy, B IIPOMBIIUICHHOCTU. BakHeWIne CTpOUTENbHbIE MaTEpHAIbl: KEPAMHMKA,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHbI U HAONIOICHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3NUeCKHe M XUMHYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€  COCAUHEHUSAMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHUAIOB), HaOIIOIEHNE Tpoliecca OOYIIIMBaHUs caxapa o JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIOTHI, IPOBEAECHUE KAUECTBEHHOW peaklMK Ha Cyab(dar-
MOH U HaOJIOJeHUE MpHU3HaKa €€ NPOTEKaHUs, O3HAKOMJICHHE C (PU3HUYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX CcOeOTUHEHUH (BO3ZMOXKHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMid Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHE MPU3HAKOB
MX [POTEKAaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIB30BAaHNE BHUJIEOMATEPHUAIIOB), U3y4eHUe MoJieJen
KPUCTAUTMYECKUX peIIETOK anmMasza, Tpadura, dyiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HaBaHUE U W3Y4YECHUE
CBOMCTB YTJIEKHCIIOTO rasa, MPOBEJACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYEHHE IMPU3HAKOB MX MPOTEKAaHUsS, O3HAKOMIIEHUE C
NPOAYKUMEH CHUJIMKATHON MPOMBILUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO1rast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noJjiokeHus B llepuomuueckon cucreme xumuuyeckux ossemeHtos [J[. .
MeHnneneeBa u cTpoeHus: aToMoB. CTpOEHHE MeETaUIOB. MeTtaudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HampsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
criocoObl mosydeHus MeTasioB. [loHsTHe O KOppO3UM METaIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[[{enouHble METAJUIBL: MOJNOXKEHUE B lleprognueckoil cucreMe XMMUYECKUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXJIECHHE B IIPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuognueckont cucreMe xumudeckux sneMeHToB 1. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJIEHUE B NpUpoae. PU3NUECKUE U xanMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJToMUHUN: TI0J105)keHUE B [leproindecKkoil CucTeMe XUuMHUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMUYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToMma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB W CIUIABOB, WX (HU3NYECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, POIECCA TOPEHHUS KEJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (III), mequ (I1), HaOGrOAEHUE M OMUCAHUE TPOIECCOB OKPAITUBAHMS
MJJaMEHH WOHAaMU HATpus, Kalus W Kajblusgd (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «Baxknenime
METaJlJIbl U UX COCIMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B TOBCEIHEBHOW JKM3HM 4YeJIOBEKAa. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xuMun B pelieHu# 3K0JI0THYECKUX
npoOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: Hayunbiil (DAKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TOIbI, PaAHMOAKTUBHOCTb, MOJEKYJA, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJyIPOBOHUKY, AUDIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PacCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanwe, OuMocdepa, IKOCHCTEMA, MUHEPAIbHbBIE
yI0OpEeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBl OCBUCHUA  1IPUIL pesMBl  OCHOBHOTO  OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALNHI 00YUYaIOIIHUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTHBHBIX ILIEHHOCTHBIX OPHEHTALUU W
pacILIMpEeHne OIIbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPHUYECKOMY
M HAYYHOMY HACIEIUIO, TTOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BJIAJETh JOCTOBEPHON HMH(popMaluen o
IIEPENOBBIX JOCTHIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpamaaHCKOr0 BOCIIMTAHUA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax M MpPaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUH YYE€OHbIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCe JTOW Y4YeOHOM eATENbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKHM M COCTaBIIAIOLIME
OCHOBY JIJI1 TOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA NOJIYYEHUE HOBBIX 3HAHUM IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()DOPMAIMOHHOW M YUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAaNpaBl€HHUCTH U YPOBHSI 00y4YeHUsS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOT0JIsl, HAPKOTUKOB, KypeHUs ),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUI0 TTpodeccuil 1 TpyJa pa3aIuyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATENbHOCTH, B TOM YHCIE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTbHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrnenrHon npodeccnoHaabHON IeITEIPHOCTH B Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B TPOQPEeCcCHOHATBLHOM Cpejie;

6) ’K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O0e3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuUJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSITHh 3HAHUS, MOJIy9aeMbIe MPU WU3YYCHUH XUMUH, IS
pelIeHus 3a1a4, CBA3aHHbBIX C OKPYKAIOILIEeH MPUPOJIHONU CPEeou, ISl MOBBIIECHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphl, OCO3HAHHUS TJIO0AJIBLHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM U COLMAJIbLHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHSATUS (3aKOH, TEOpHs,
TIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU



HAyYHOW KapTHHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIE NCUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBAOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUEOHbIE e CTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JOTUYECKOTO MBIIIJIEHUS TP OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISATh UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX ()aKTOB U SBJICHHH, BBIOUPATh OCHOBAHHS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKUX PEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXIAeHUS (MHAYKTHUBHBIC, JICIYKTHUBHBIC, 10 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIPOIECCEe TNO3HAHUS TOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOJIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHYECKON PeaklK — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BaATh CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKue AeiCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

PUOOPETCHUE OIBITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynibTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MMOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33Ja4 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMVHHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIB30BAHMS PasidUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamy,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHAJIM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHHE OKPYKAIOIIEH NPUPOTHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juaiora M (WJIM) OUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIITOJHEHUS NPEJI0KEHHOMN 3a/1a4u;

YMEHUSl  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
J1a6opaTopHOI pabOThI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPAWHALUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHON pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh UENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOUpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JCUCTBUWA MPU BBINOJHEHUM 33JaHUM C Yy4YETOM
MOJy4YEHHUs! HOBBIX 3HAHUUA 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IIPEUIaracMble€ B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pPE3yJabTATOB IO OCBOCHHIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATEIBHOCTH 1O  TMOJYYEHHI0O HOBOIO  3HAHUS, €ro HWHTEpPHpETalNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOydenus B 8 kiiacce npeMeTHbIE DE3VIIbTAThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMAUS YMEHUM:

e PACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHUX MOHSTUN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSpPHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO JIEMEHTAa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiin,
AIpO aTOMa, JJIEKTPOHHBIA CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TIOHATUHA U
MPUMEHSITH 3TU TOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIci Ilepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuomnueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TaOMMuHyr0 ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMMUYECKHUX OJJIEMEHTOB: pa3judaTh TMOHATHUS «TJaBHAs
noarpynna (A-rpynmna)» u «mnodouHas noarpymnmna (b-rpynmna)», manbsie u
OonbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoamdeckass cucrema xumuueckux snemeHtoB J[. U.
MeHnnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy W COCTaBV YYacTBYIOUIUX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D (PEKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATECILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHHE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyUYCHHsI CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMi, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICIEHHBIN);

ClIeOBaTh  NpaBWIaM  TOJIb30BAHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pYJOBaHMEM, a TaKXe IMpaBuUiiaM OOpaIlleHHs] C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C ONPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOJAUTh  XUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraiend, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yuenus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHUIN:

PacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKasl PeakKlnsi, XUMUYECKasi CBS3b, TEIIOBOU 3PQeKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  PAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIIb,  OKHCICHHWE H  BOCCTAHOBIICHHUE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTaJIIMYecKasi), KpPUCTAIUIMUECKas DEIIETKA, KOpPpO3usi METaJlJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakluu, MPEAEIbHO IOMYyCTUMAs
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTD U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBath cMbIci llepuomndeckoro 3akoHa J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy llepuoanmdeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB:
pa3iuuath TMOHATHUS «rJaBHas mnoiarpynmna (A-rpynmna)» u «moOouyHast
noarpymnmna (b-rpynma)», manbie u  OoNbIIME€ TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpefieieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUECKUE DJIEMEHThI, HECOPraHWUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO0 TEMIOBOMY 3P dEKTy, M0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

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

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEUN U COJIEH, TTOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO 0ajnaHca 3THX PeaKlui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3asmCcMMOCTH OT HUX CTPOCHMUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

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

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUIO W COOUPAHHIO
ra3zo00pa3HbIX BEIIECTB (aMMHUaKa U YIIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOINIMNE  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OpOMUJI-,
uonua-, kKapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEILHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMATHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3EH — NJIsi WM3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

HaumenoBaHue pa3jiesioB U

KoaudecTBO 4acoB

Ne i/l Kourpoabnsie IIpakruueckue
TeM MPOrpamMmbl Bcero
padoThI padoTsbI
Pazpnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusg — BaxkHas 00/1aCTh
1.1 €CTECTBO3HAHUS U MPAKTUYECKOM 5 2
IEeATeILHOCTH YeI0BeKa
BemecTBa 1 xXuMudeckue
1.2 15 1
peakiuu
Wroro no pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopon. [Tonsitue 06 6
' OKCHUAX
Bopopoa. [lonarue o kucnorax u
2.2 8 1
COJIAX
Bona. PactBopsl. Ilonsrue 06
23 P 5 | |
OCHOBAHHUIX
OCHOBHBIE KIaCCHI
24 . 11 1 1
HEOPTaHWYECKUX COCTMHEHHI
Hroro o pazneny 30

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux jiementon /1. U.
Menneneea. CTpoeHne aToMOB. XUMH4yecKas cBsA3b. OKUCIANTEIbHO-BOCCTAHOBHUTE/IbHbIE

peakuuu

Ileproauueckuii 3aK0H U
[Iepnoanueckas cucrema

3.1 7
XUMHYECKHUX dy1eMeHToB J[. 1.
MengeneeBa. CTpoeHue aTroma
XuMu4eckas CBA3b.
3.2 OKHUCIUTENBHO- 8 2
BOCCTAaHOBHUTEJIbHBIC PEAKITUU
Hroro no paszneny 15
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 68 5 5
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9 KIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM
u/n IporpaMmb1 Beero . OJbHble IIpakTHYeckue
padoThI padoThI
Pa3nea 1. BemecTBo U XuMH4YecKHe peakiuu
11 [ToBTOpEeHME U yriyOJIeHHE 3HAHUHT 5 1
' OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca
12 OcHOBHBIE 32aKOHOMEPHOCTHU 4
' XUMHYECKUX peaKIui
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. 2 1 1
' XUMHYECKHE PEaKIiu B PaCTBOPax
Wroro no pazneny 17
Pa3nen 2. HemeTasibl U HX COeTUHEHHS
OO0m1as XxapakTepucTUKa
2.1 XUMHYECKHX 31eMeHTOB VIIA- 4 1
rpynmsl. ['agoreHsl
OO01mas xapakTepuCTHKa
2.2 XUMHYECKHX 3IeMEHTOB VIA- 6
rpynisbl. Cepa 1 €€ coeJuHEeHus
OO61as xapakTepuCcTHKa
23 XUMHYSCKHUX DJIEMEHTOB VA- 7 1
’ rpynnsl. A3oT, pochop u ux
COCIMHCHUS
OO61mas xapakTepucTHKa
24 XHUMUYECKHX dJIeMeHTOB IV A- 2 | )
’ TPYIIIBL. YTIEPOI U KPEMHUN U UX
COCIMHCHUS
Hroro no pazneny 25
Pa3nen 3. MeTaabl 4 HX COeAMHEHUS
3.1 OO011ue cBoiicTBAa METAJIIIOB 4
39 Baxneiiime MeTaisl 1 UX 16 1 )
COCIMHCHUS
Hroro no pazneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
41 BemiecTBa u maTepuaisl B )KU3HU 3
' YyeJI0BEKa
Hroro no pazneny 3

PesepBHOE Bpemst
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HOYPOYHOE IINTAHUPOBAHHE 8 KJIACCL

KoanyecTBo yacoB
Ne T KonTpo IpakTn
eMa ypoka
n/n Bcero JbHBIE YyecKHe
padoThI padoTsbI
| IIpenmer xumuun. Poab XuMHUM B KU3HU YEIIOBEKA. 1
Tena u BemecTBa
2 IToHsTHE O METOIAX MO3HAHUSI B XUMHU 1
[Ipaktuyeckas padora Ne 1 «[IpaBuia paboTsl B
3 naboparopuu U MpUEMBI OOpaIICHHUS C 1
71a00paTOPHBIM 000PYTOBAHUEM
4 Uuctele BemecTBa U cMecH. CriocoObl pa3aesieHus 1
cMmeceit
5 [Tpaktuyeckas pabora Ne 2 «Pa3nenenue cmeceit 1
(Ha mpUMepe OYUCTKU TOBAPEHHOM COJIN)»
6 ATOMBI 1 MOJIEKYJTBI 1
7 XHUMHUYECKHUE JIEMEHTHI. 3HaKH (CUMBOJIBI) 1
XHMUYECKHX DJIEMECHTOB
[IpocTble U ClIOXKHBIE BEIIECTBA 1
ATOMHO-MOJIEKYJISIPHOE YUCHUE 1
3aK0H IMOCTOSHCTBA COCTaBa BEILIECTB.
10 Xumuyeckasi popmyna. BaneHTHOCTh aTOMOB 1
XHUMUYECKHX DJIEMCHTOB
1 OtHocuTtensHasg aToMHas Macca. OTHOCUTEIbHAS 1
MOJIEKYJIIpHas Macca
12 MaccoBas 1019 XMMHYECKOT'0 JIEMEHTA B |
COCIMHEHNH
13 KonuuecTtBo BemiectBa. Moib. Monsipaast macca 1
14 dusnyeckue U XUMUYECKHE SIBJIICHUS. |
XuMuU4ecKas peakius
15 [Ipu3Haku 1 ycnoBUs NPOTEKAHUSI XUMUYECKHUX 1
peakuui
16 3aKOH COXpaHEHUs1 MaCChl BEIIECTB. XUMUUYECKHE 1
ypaBHEHUS
17 Brrancnenns KojmduecTBa, MacChl BEIIECTBA I10 1




YPaBHEHUSM XUMUYECKUX PEaKLUU

Knaccudukanuss XaMUYECKHX peaKIuii

18 (coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHHS, 0OMEHA)

19 M. B. JIoMOHOCOB — yU4€HBIM-IHIIMKIIONEIUCT.
O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

20 KontponbHast padora Nel mo treme «BermectBa u
XUMHUYECKHE PEAKITUN

)1 Bo3ayx — cMmech razoB. CoctaB Bo3ayxa.
Kucnopon — snemeHT u npocroe BemectBo. O30H
Ou3nyecKue 1 XUMUYECKHE CBONCTBA KUCIOPOa

22 (peakiuu okucieHus, ropenue). [lonsarue 06
OKCHJIaX

T Crioco0bI morydeHust KHCIOPOAa B 1a00paTopuu
Y IPOMBINIUIEHHOCTHU. [IpuMenenue kuciopoa
TemutoBoit 3 PeKT XUMUIECKON PEeaKITHH,

24 MOHATHE O TEPMOXUMHYECKOM YPaBHEHUH, DK30- U
SHAOTEPMUUYECKUX PEAKIUAX

25 Tomnuso (He(dTh, yroiab U MeTaH). 3arpsisHeHHe
BO3/lyXa, CIIOCOOBI €ro MPeIOTBPALCHHS

26 [IpakTuueckas pabora Ne 3 no Teme «Ilomyuenue
U coOupaHue KUCIOPO/Ia, U3yYEeHHE €r0 CBONCTBY

7 Bonopon — aneMeHT 1 IpocToe BELIECTBO.
Haxoxnenue B mpuponae

’3 ®u3nuecKue 1 XMMHUYECKHE CBOMCTBA BOJAOPO/IaA.
IIpumenenue Bogoponaa

29 IToHsiTHE O KHUCIIOTAX U COMSX

30 Crioco0bI nostyueHust BOAOPOAa B 1abOpaTopuu

31 [TpakTueckas padota Ne 4 mo reme «llonydyenue
U coOupaHue BOJ0POa, U3YICHHE €ro CBOMCTBY

32 Momnspabiii 006EM ra3oB. 3akoH ABOTaapo
Brruncnenus 00bEMa, KOTM4ecTBa BEllecTBa rasa

33 10 €r0 U3BECTHOMY KOJIMUECTBY BELLIECTBA WJIN
00BEMY
Brruucnenust 00bEMOB ra30B 110 ypaBHEHUIO

34 pEaKIuu Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOUIEHUI Tra30B

35 dusnyeckre u XUMUYECKHUE CBOMCTBA BOJIEI

36 CocraB ocHoBanuil. [TonsiTHEe 00 HHAUKATOPax
Bona kak pactBoputens. Haceienssie u

37 HEHACBIILIEHHBIE pacTBOPbI. MaccoBas J0JIst

BEILIECTBA B PACTBOPE




[IpakTuueckas padora Ne 5 o reme

38 «ITpuroroBiieHuE PaCTBOPOB C ONPEACIEHHON
MacCcOBOH J0JIeil pacCTBOPEHHOTO BEILIECTBAY

39 KonTtponsHas padora Ne2 o teme «Kucnopo.
Bonopoa. Bona»

40 Okcupl: cocTaB, KiIaccudUKaIys, HOMEHKIIATypa

41 [Tonmydyenue 1 XUMHYECKHE CBOMCTBA KUCIOTHBIX,
OCHOBHBIX U aM(pOTEPHBIX OKCHJIOB

4 OcHoBaHusI: cOCTaB, Kiaccudukams,
HOMEHKJIaTypa

43 [lonyyeHue u XUMHYECKUE CBOICTBA OCHOBAHUI

44 Kucnotsl: cocras, kinaccudukarms,
HOMEHKJIaTypa

45 [TomyueHnue 1 XUMUYECKHE CBOMCTBA KUCIOT

46 Conu (cpennue): HOMEHKIATypa, CIIOCOOBI
MOJIyYeHUs, XUMUYECKUE CBOWCTBA
[IpakTuueckas padora Ne 6. Pemenune

47 AKCIIEPUMEHTANIbHBIX 3aa4 110 TeMe «OCHOBHbBIE
KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI

43 ['eneTnueckas CBA3b MEXIY KJIaCCAMU
HEOPraHUYECKUX COCAMHEHUI

49 O06o01IeHre u cucTeMaTu3alus 3HaHu|

50 KonTponbHnas padora Ne3 no teme "OcHOBHbIE
KJIACChl HEOPTAaHUYECKUX COCTMHEHUI"
[TepBble MOMBITKY KIaCCUPUKAITUN XUMUYECKUX

51 31eMeHTOB. [IoHsATHE O rpymnax cXOJHBIX
3JIEMEHTOB
ITepuoanueckuii 3akoH u [lepronnueckas

52 crucTemMa XMMU4YecKux anemeHToB /1. U.
Menaeneena

53 [Iepuonpl, rpynmsl, HOATPYIIIIBI

54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP.
H3oTonsl
CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB

55 aneMeHToB llepnoanueckoii cucremsr . H.
Menaeneena
XapakTepHucTuKa XMMHUYECKOT 0 3JIEMEHTA 110 €ro

56 nonoxkeHuto B [lepuoguueckoii cucreme /. 1.
Meunpgeneena

57 3nauenue [leproanueckoro 3akoHa AJi pa3BUTHS

Hayku ¥ ipaktuku. [. . MeHnneneeB — y4€HbIH,




neaaror U rpaxxJaaHuH

PesepBHbIil ypok. O000IICHHE B CHCTEMAaTH3aINS

>8 3HaHwuii / Beepoccuiickas mpoBepouHasi paborta !
Kontposbhas padota Ne4 o reme «CtpoeHue

59 aroma. XuMHUYecKas cBs3b» / Becepoccuiickas 1
poBepovHas paboTa

60 DIIEKTPOOTPULIATETLHOCTh ATOMOB XUMHUYECKHUX 1
3JIEMEHTOB

61 HMonHas xumudeckas CBS3b 1

62 KoBanenTHas noJyisipHas XuMrU4decKas CBs3b 1

63 KoBanenTHast HenonsipHasi XMMUYECKasi CBA3b 1

64 CreneHb OKUCIECHUS 1

65 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIUU 1

66 OKUCIUTENN U BOCCTAHOBUTEIU 1
PesepBHeIil ypok. O000IICHHE U CHCTEMATH3AIHS

67 3HaHu# 1o Teme «CtpoeHue aroma. XuMHIECKast 1
CBSI3bY»

68 PesepBHeIil ypok. O000IICHHE U CHCTEMATH3AIHS 1
3HAHUM
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9 KIIACC

KoanuecTBo 4acoB

Ne KouTpo IpakTn
Tema ypoka
n/m Bcero JbHbIE YecKHe
padoThI padoThI
1 [Tepuonnueckuii 3axoH. [lepuoandeckas cucrema 1
xumMuueckux asemenToB J{. . Meneneera
) 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 1
XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus u HOMeHKIaTypa 1
HEOPraHWYECKUX BEILECTB
4 Buabl XuMUUYECKOM CBA3U U TUIIBI 1
KPUCTAJUIMYECKUX PELIETOK
Kontponbnas paborta Nel no teme «IloBTopenue
5 U yriyOJieHue 3HaHUI OCHOBHBIX pa3/IesioB Kypca 1 1
8 kacca»
6 Knaccugukarus XuMUuecKux peakuui no 1
pa3IMYHBIM IIPU3HAKAM
[ToHsATHE O CKOPOCTH XMMHUYECKON pPEAKIUH.
7 IToHsITHE O TOMOTEHHBIX U F€TEPOTrE€HHBIX 1
peaxkuusax
[TonaTne o xumMu4eckom paBHOBecHH. DaKTOPHI,
8 BIIMSIOIINE HA CKOPOCTh XUMHYECKON pEaKIMU U 1
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHS
9 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKINU 1
10 Teopust 3MeKTPOTUTHUECKOMN TUCCOMALINH. 1
CunbHble U crabble AIeKTPOTUTHI
11 NouHble ypaBHEHUS peaKnid 1
XUMHYECKUE CBOWCTBA KUCIOT U OCHOBAaHUI B
12 CBETE MPECTABICHUN 00 IEKTPOTUTHUECKON 1
JUCCOLMALUU
XHUMHYECKUE CBOMCTBA COJIEH B CBETE
13 IpeJCTaBICHUN 00 PIEKTPOTUTHUECKON 1
JUCCOLMALIUU
14 [TonsiTHE 0 rUIpONK3€E CONer 1
15 O060011eHNe U cUCTeMaTU3alus 3HAaHUN 1
16 [Tpaktuueckas padora Ne 1. «Pemenune | |
SKCHEPUMEHTAIBHBIX 3a7a9)»
17 KonTtponpHas padora Ne2 o teme 1 1




«ONEeKTPOIUTUYECKAs] TUCCOIHALIHSL.
XYMUYECKUE peaklui B PaCTBOPax»

18

19

20

OO0m1as XxapaKTepUCTUKA TaJIOTEHOB. XUN. ..o _
CBOICTBa Ha MPUMEPE XJIOpa

Xnoposogopoa. CossiHas KUCIIOTa, XMMUYECKHE
CBOICTBa, MOJIy4eHUE, TIPUMEHEHUE

[TpakTrueckas padora Ne 2 o teme «llomyuenue
COJISTHOM KHUCIIOTBI, U3yueHUe e€ CBONCTBY

21

22

Brruucnenust mo ypaBHEHUSIM XUMHUYECKHUX
peakIuii, eciivi OJIMH U3 PeareHTOB JAaH B U30BITKE

OO61mas xapakTepucTika 3JeMeHTOB VIA-rpymisl

23

AnnorponHbie Moaudukanuu cepsl. Haxoxnenue
Cepsl U €€ COCIMHEHUH B IpUpoe. XUMUYECKUE
CBOMCTBA CepbI

24

25

26

CepoBoaopo1, cTpocHHE, PU3HUECKUE U
XUMHYECKHUE CBOMCTBA

OKCI/I,[[BI CCPHI. CepHa;I KHUCJI0Ta, (I)I/I3I/I‘IeCKI/Ie n
XUMHUYCCKHUC CBOI>'ICTB3., MMPUMCHCHUC

XHUMHUYECKUE PEAKIUH, JIEKAIUE B OCHOBE
IPOMBIIIJIEHHOTO CII0C00a MOTY4YEeHUsI CepHON
KHUCJIOTBl. XMMHUYECKOE 3arps3HEHUE
OKPY’KaIOILEH Cpeibl COCAUHEHUSMHU CEPBI

27

Brrunciienne MaccoBoil 1071 BBIXOJA TPOAYKTa
peakuuu

28

29

30

OO611ast XapakTepUCTHKA 3JIEMEHTOB V A-TpyIIIbI.
A30T, pactipocTpaHeHHe B IPUpPO/Ie, PU3NIECKHE
Y XMMHYECKHE CBOMCTBA

AMMHaK, ero pu3nvecKue 1 XUMUYECKHe
CBOICTBa, MTOJIyYE€HNE U IPUMEHEHUE
[TpaxkTueckas pabota Ne 3 o reme «llonydyenue
aMMHaKa, U3y4eHHUe €ro CBOWCTB»

31

32

A30THas KUCI0Ta, €€ GU3nuecKue 1 XUMUYECKUe
CBOWCTBA

Hcnonp30BaHne HUTPATOB U COJIEH aMMOHMSI B
Ka4eCcTBE MUHEPAJIBHBIX yI0OpEHUH.
XVMHYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH Cpelibl
COEIMHEHUSIMU a30Ta

33

®ochop. Oxcun dhocdopa (V) u pochopras
KUCIIO0TA, GU3NICCKHE U XUMHUECKUE CBOICTBA,
[IOJIy4YEHHUE




Hcnonp3oBanue pocdaroB B kauecTBe

34 MUHEpaIbHBIX yI0OpEeHH. 3arps3HeHne
MIPUPOIHON cpenbl pochaTamu

35 VYriepon, pacnpocTpaHEeHUE B PUPOJIE,
duznYecCKre 1 XUMUIECKHE CBOHCTBA
Oxkcuapl yriaepoaa, ux Gpusndeckue u

36 XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE
npoOJIeMBbI, CBsI3aHHbIE C OKcuAOM yrieposa (IV)

37 YronbHasg KACIOTa U €€ CONU
[IpakTudeckas padora Ne 4 mo Teme "lIlomyuenue

38 yraekucioro rasa. KauectBennast peakius Ha
KapOoHaT-HOH"

39 [TepBoHayanbHbIEC MOHATUS 00 OPrAaHUYECKUX
BEII[ECTBAX KAK O COSAMHEHUSX YIiiepoaa

40 Kpemuuii u ero coeiHeHust
[TpakTudeckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«BaxkHenme HEeMeTauTbl M UX COSTUHEHUS

0 KonTponsnas padora Ne3 no teme «Baxneiimne
HEMETaJUIbl U UX COCTUHEHUS
OO01mas xapakTepuUCTHKa XUMUYECKUX IIIEMEHTOB

13 — MeTaJyI0B. MeTainnyeckast CBsi3b U
METaJUIMYecKasi KpUCTAININYECKas pelETKA.
®u3nyecKue CBOKMCTBAa METAIIIIOB

44 XUMHUYECKUE CBONCTBA METAJIJIOB.
DNEKTPOXUMUYECKUN P HAPSHKEHUN METaJIJIOB
OO6mue cmocoOb! moydeHuss MeTauioB. CIUTaBBbI.

45 Breruncnenust mo ypaBHEHHUSIM XUMHYECKUX
pEaKIvii, €CIIM OJIMH U3 PEareHTOB COJIEPIKUT
puMecHu

46 ITonsiTHE O KOPPO3UH METALIOB

47 [{enouHbIE METAIITBI

48 OKcuasl ¥ TUAPOKCH/IBI HATPUS U KAJIHS

49 [[{enouHO3eMeNnbHBIE METAIIBI — KaJIbLUN U
Mar"Hui

50 Baxkueiinme coefMHEHNS KaJIbIU

51 O0o01IeHre U cucTeMaTU3alus 3HaHUH

52 JKEcTkoCcTh BOMIBI M CLIOCOOBI €€ YCTPaHECHHS

53 [Tpaktrueckas padota Ne 6 mo Teme "XKEcTkocTh

BO/JIbI U METOJIbI €€ yCTpaHEeHUs"




54 AOMUHUI 1

55 AmMoTepHbIe CBOICTBA OKCH/IA U TUIPOKCHIA 1

56 Kenezo

57 Oxkcuabl, TuApOKCU B U conu xkenesa (1) u 1
xenesa (I11)

58 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
[IpakTuueckas padora Ne 7. Perenue

59 AKCIEPUMEHTAJIBHBIX 33/a4 10 TEME 1
«BaxkHel1me MeTamibl U UX COSIUHEHUS)
Brrurcnenus mo ypaBHEHUSM XUMHUYECKUAX

60 peakuuii, eciii OJIMH U3 PEareHTOB JaH B U30bITKE |
WJIU COJIEP>KUT NPUMECH. BrIuncienus MaccoBoi
JIOJIA BBIXO0J1a MPOJIYKTA PEaKIIUU

61 O06001eHne U cucTeMaTu3alus 3HAaHUK 1

2 Kontponbnas pabota Ne4 o reme «Baxueiinme 1
METAJIJIbl U UX COETUMHEHUS

63 BemecTBa 1 MaTepualsl B MOBCEAHEBHON KU3HU |
yeJioBeKa

64 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl 1

65 Ponb xumMun B perieHny 3K0JI0rHuecKUX npodaem 1

66 PesepBHbIil ypok. O000IIEeHHE U CHCTeMAaTH3aIINS 1
3HAHHUH

67 PesepBHbIil ypok. O000IIEHNE U CHCTEMAaTH3aIIHS 1
3HAHUH

68 PeseprubIil ypok. O60011eHHE U CUCTEMATHU3AIIHS |
3HAHUHT

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

8 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

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

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

1.3

pacKpbIBaTb  CMBICII OCHOBHBIX XMMMUYECKHX IIOHATHUH: aToM,
MOJIEKYJIa, XUMHYECKMH DIIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAsT M HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTECIIbHAs AaTOMHAasi M MOJIEKYJSpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSpHAs Macca, MaccoBas OIS XUMHUYECKOIO
AJIEMEHTA B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KiJaccu(uKalus — peakuMid:  peakUuM ~ COEAMHEHUs,  pPeaKkLuu
pa3IOKEHUs,, PEAKUMU 3aMELICHMs, peakuuu OoOMeHa, JK30- U
HHJIOTEPMHUUYECKHE DPEaKLMU, TeIuioBod 3(dekT peakiuu, pacTBoOp,

MaccoBast 10Jis BeulecTBa (IIPOLeHTHAs! KOHIIEHTpaIHs) B pacTBOpe
WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX IOHATUN H
MPUMEHSITh 3T MOHATHUS IPY ONMCAHUU BEIIECTB U UX MPEBpalLleHUI
MCIIOJIb30BaTh XUMHYECKYI0 CHMBOJIUKY Ul COCTaBJICHHS (Hopmyl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKL{I/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIAPHOI0O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNiaTh  BaJIEHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COETMHEHUX
KJIAaCCU(UIUPOBATh XMMHUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peakIMK BEUIECTB, 110 TEII0BOMY 3 deKkTy)

1.7

BBIUHCIISTh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacchl

BCIICCTB

1.8

BBIUHCIISATh MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa Mo (opMmyiie

COEIMHEHMS,

1.9

BBIYHUCIIATE MaCCOBYIO JOJIIO BCHICCTBA B paCTBOPEC




1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI IMO3HAaHUS — HAOIIOJIEHUE,
U3MEPEHHE,  MOJCIIMPOBaHUE,  OKCHEPUMEHT  (peajbHbli U

MBICJICHHBII )

ITo Teme: «Baxuer, . { HEOPTaHUYECKUX BEIIECCTBY

2.1

2.2

pacKpblBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATUH: OKCHU],
KHCJI0Ta, OCHOBAHUE, COJIb
ONpEAEATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coeMHeHul no popmMynam

23

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

24

2.5

2.6

2.7

XapakTepu3oBaTh (ONUCHIBATH) OOLIME XMMHUYECKHUE CBOICTBa
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMH

MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHUX

HpeBpaHIeHHi/JI B PA3JIMYHBIX YCIIOBUAX

CIEOBaTh MpaBWJiaM MOJb30BAHUS XUMHUYECKOM TOCYyAOH H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe MpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMHU TIO BBIOJTHEHHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJTYYSHHI0 U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOpPOJAA), MPUTOTOBIECHUIO
pacTBOPOB € ONPENEIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IEJIOYEH M KUCIOT C TOMOIIBIO

MHAMKATOPOB (1akMyc, ¢peHondTarer, MEeTUIOPaHXK U IpYTrHe)
MPOBOAMTDH PACUETHI M0 YPABHEHUIO XUMUYECKON peaKkIuu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmommueckass cucrema
xumudeckux snemeHTtoB J[. M. MennpeneeBa. CtpoeHne aTOMOB.

Xumundeckas cBi3b. OKHUCIUTEILHO-BOCCTAHOBHUTCILHBIC pcaknuuun»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHMX IOHATHH: SAApO aToma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas oOpOuTadb, paguyc aroma,
XUMHUYCCKasd CBA3b, IOJIApHAass W HCIOJApHAas KOBAJICHTHAA CBA3b,
ANIEKTPOOTPHULIATEIBHOCT, HMOHHAs CBSA3b, HOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA

32

KHaCCI/I(pI/ILII/IpOBaTB XUMHNYCCKUEC 5JICMCHTBI




33

3.4

OIKCHIBATh W XapaKTepPH30BaTh TaONM4HyI0 Gopmy Ilepmommdaeckoit
CUCTEMBl XHMHYECKHUX DJIEMEHTOB: pa3iN4aTh MOHITHS «TJIaBHAsS
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MAJIBIC» M «OOJIBII™ ™o Trans =~ ==~

packpsiBaTh cMbica Ilepuoanueckoro 3akona .M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHUE MEPUOJUYECKON 3aBUCMOCTH CBOMCTB
XMMHUYECKHUX DJJIEMEHTOB OT HUX TNoJIokKeHus B Ilepuoanueckoit

CHCTEMCE

3.5

COOTHOCUTH  0003Hau€HHUs, KOTOpble HUMEITCI B  Tabiuue
«Ileppuoguueckass  cucremMa  XMMHYECKMX  dneMeHToB I
MeneneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHUS aTOMOB
XMMHYECKMX DJIEMEHTOB (COCTaB M 3apa] sjapa, oOliee 4uciIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

OIIPCACIIATH CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

ONpCACIIAITL BUJ XHUMHYECKOH CBS3HU (KOBaJ'IeHTHaSI u I/IOHHaH) B

HCOPTaHNUYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUA

1

ITo Teme: «BemiecTBo U XUMHUYECKast pCaKkuus»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJUTHUECKAs JUCCOIHAIIMS,
peaknMu MOHHOro OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTHMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIILHBIE peaxuumy, OKHCJIUTEND,
BOCCTAHOBUTEINIb, OKHCICHHE M BOCCTAHOBJIEHHE, aJIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOBWIGHTHAs, HWOHHa,
METAJUINYECKasd), KPUCTAJUIMYECKas pEeHETKa, CIUIaBbl, CKOPOCTb

XUMHUYECKON peakiuu

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHHA H

IIPUMCHATH OTU IMMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHHﬁ




1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKON JUCCOLMALMU KHCIIOT,
LICJI0YEH M COJIEH, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLHUH

HOHHOTro oOMeHa

1.4

1.5

PaCKpbIBaTh CYIIH -BOCCTaAaHOBUTCIIBHBIX peaKHI/Iﬁ

IIOCPEACTBOM COCTABJICHUS JIEKTPOHHOr0 OajaHca ITUX peaKLuil
IIPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKOU peaKkIuu

Ilo temam: «Hemerayuibl U HUX coequHEHUS» U «MeTalibl U HUX

COCAUHECHUA»

2.1

2.2

23

24

2.5

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHME U CIEIUPUISCKUEe XUMUYECKHE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINKUCAHUE
prUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKUi

COCTaBJIATb YPAaBHCHU peaxunﬁ, MMOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

IMPOrHO3UpPOBATh CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMH,
BO3MOXHOCTH HPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJiaM TMOJb30BAHUS XUMHUYECKOM TIOCYyAOH H
71abopaToOpHBIM O0OpYIOBaHUEM, a TaKXKe MpaBUIaM OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH IO BBIMOJHEHUIO
71a00pPaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYSHHIO U COOMPAHUIO

ra3o00pa3HbIX BEILECTB (aMMMaKa U YTIIEKHUCIIOro ra3a)

MNpOBOAWUTL PC€aKUHM, MMOATBCPKIAIONINEC Ka4eCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womua, kapOoHar, Qocdar, cummkar, cymbdar,
TUAPOKCUJMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BEIIECTB

ITo Teme: «XHUMHSI U OKpY:KAOIIast CPENA»

3.1

3.2

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MMOHSATHUH: HI[K

BCIIECTBA, KOPPO3Ud METAJIIIOB

MPUMEHSTh OCHOBHBIC OIEpAIlMM MBICIUTSIIBHON JEATCIIEHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMAaTHU3aIINIO,
BBISIBJICHHEC TPHYMHHO-CJICICTBEHHBIX CBSI3eH — JUIS  W3YYCHHS

CBOICTB BCIICCTB M XHMHUYCCKHUX peaKHHﬁ; CCTCCTBCHHOHAYYHBLIC




METOJABI IIO3HAHUA — Ha6J'IIO,I[eHI/Ie, HN3MCPCHUC, MOACIMPOBAHUC,

9KCIIEPUMEHT (peajbHbIN U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

HepBOHa‘-IaJIBHBIG XUMHWYCCKHUEC ITOHATUA

[Ipenver xumuu. Ponb XUMHUM B JKU3HHM 4YelOBeKa. XHMHS B CHUCTEME HAYK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEILIECTB. ArperarHoe COCTOSTHUE

BCIICCTB

1.2

1.3

[TonsiTre 0 MeToAax mo3Hanusi B xumuu. Yncteie BenjectBa U cMecu. CriocoOsl
pas3neneHus cmecen
ATOMBI H MOJICKYIJIBI. Xumuueckue dsyeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTHe H CJIOXXHBIC BEIICCTBA. ATOMHO-MOJ’ICKy.]'IHpHOG Y4CHUC

1.4

1.5

1.6

XuMuueckas (I)OpMy.]'Ia. BanenTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocTaBa BCIICCTB. OTtHOCHUTEILHAS aTOMHas mMmacca.
OTHOCHUTENLHASA MOJICKYJISIpHAA Macca. MaccoBas 105151 XUMHAYECKOr0 3JIEMEHTA

B COCIUHEHUH

KomnuectBo BemectBa. Moisib. MosspHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHYECKHX COCAVMHEHUN
dusnueckue U XMMHUYECKUE ABJICHHUSA. XUMUYECKas peakius U €€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. XumMuueckue ypaBHeHus. Kiaccupukanus

XUMHUYCCKHUX peaKLII/Iﬁ (COCI[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, C MpaBUIIaMU
paboTel B JabopaTopun W mpuéMamMu OOpamieHus C  JabopaTOPHBIM
o0opy/soBaHWEM, H3yUYe€HHUE U OINMUCaHUE (PUIUYECKHX CBOICTB 00pa3ioB
HEOPTraHWYECKUX BEMIECTB, HaOmogeHne ¢GU3NUecKuX (TUIaBIICHHE BOCKA,
TasHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KHUIIEHUE W KOHACHCAIUs BOMAbBI) U
XUMUYEeCKHX  (TOPCHHE CBEYM, NPOKAIMBAHWE  MEIHOW  IPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCJIOTOW) SBIICHWH, HAONIOIEHHWE W ONMHCAHHE
NPU3HAKOB TMPOTEKAHHWA XHWMHUYECKHMX peakuuid (pas3joxeHHe caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOPHIOM Oapusi, paslioKeHUe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJCHCTBHE Kelie3a ¢ PaCTBOPOM
conu meau(1l), n3yuenue crnocoOoB pazaeneHus: cMeceil (C mMOMOIIbI0 MarHuTa,

buasTpOBaHUE, BBITAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeAcCHUE




OUYMCTKU MOBAPEHHOM coyy, HAOII0IeHNE U ONIMCAHHUE PE3YIbTATOB MMPOBEICHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl, CO3JaHUE MOJeel

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxneiue npencraBuTeny A IIECTB

2.1

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BerecTBo. HaxokaeHune Kuciaopoja B Mpupoje, (GU3NYeCKHe M XUMHUYECKUE
cBorictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucimopoga. CrocoOb
NOJYYEeHUsI KHUCIOpoJa B JIaOOpaTOpUM U MPOMBIIUICHHOCTH. Kpyrosopor

Kkuciopoja B mpupojie. O30H — amioTpornHas MoaupuKaius KUCIopoia

2.2

TemnoBoit 3QhekT XUMUIECKON peakiuy, TEPMOXUMHUECKHUE YPAaBHEHHUSI, K30~
U DHJA0TEpPMUYECKUE peakK. TOIUINBO: yrojib U METaH. 3arpsi3HEHUE BO31yXa,

YCUJICHUC ITAPHUKOBOI'O aq)@eKTa, pa3pymieHue 030HOBOI'O CJI0s

23

24

2.5

Bonopon — anemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoaa B MPHPOJIE,
du3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnors! 1 comn
MounspHblii 00bEM Ta30B. Pacu€Tbl M0 XMMUUYECKUM ypaBHEHUSM

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacellieHHble 1 HEHACBILEHHBIE PacTBOPHLI. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBass nmons Bemecrsa B pacTBOpe. XUMHYECKHE CBOWMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B MpUpOJE M B KU3HM 4YenoBeka. Kpyrosopor
BOABl B TIpuUpoJe. 3arps3HEHHe NpHUPOAHbIX BoA. OxpaHa M OYMCTKa

MMPUPOAHBIX BOIX

2.6

2.7

2.8

Knaccudukanus Heoprannyeckux coenuHeHuil. Oxcunbl. Knaccudukanus
OKCHJIOB: cojeoOpa3yomue (OCHOBHBIE, KHUCIOTHbIE, amQoTepHble) U
HeconeoOpasyronie. Homenknarypa okcuaoB. Pusnyeckue M XUMHUECKUE

CBOICTBa OKCHIOB. [loiryueHne okcuaoB

OcHoBanus. Knaccudukanuss ocHOBaHUN: IENOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHU. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHu. [Torydenne ocHOBaHMM
Kucnorel. Knaccudukanus kucnor. Homenkiatypa kucinor. ®Ousuueckue u

XUMHYECKHE CcBoMcTBa KucIOT. Pgan axktuBHOocTH MeTaiioB H.H. Bekerosa.

[Tonyuenue kucior

2.9

Comu. Homenknarypa conei. @u3znyeckue M XUMHUUYECKUE CBOMCTBA COJEH.

[Tonyuenue coneit




2.10

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HECOPraHU4CCKUX CO@I[I/IHGHI/Iﬁ

2.11

3.1

3.2

XVMMHYECKUN  DKCIEPUMEHT: KadeCTBEHHOE  OINpPEACICHUE  COACpKaHMS
KHCIIOpOJla B BO3/YyX€E, IOJIyY€HUE, COOMpaHue, pacro3HaBaHUE U H3YUEHUE
CBOWCTB KHCJIOPO/a, HAOJIIo " 'BUSA BEIUECTB C KHUCIOPOJIOM U
YCIIOBUSL BOBHUKHOBEHUS U NPEKpalleHusl TOpeHus (I1okapa), 0O3HAKOMJIEHUE C
o0Opa3llaMu OKCHJOB U OIMCaHME HUX CBOICTB, IOJy4yeHUe, coOupaHue,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
BostopoJia ¢ okcugoM Meau(1l) (Bo3MoKHO MCIONBb30BaHUE BUEOMATEPHAIIOB),
HaOmo/leHue o0pa3loB BEUIECTB KOJIMYECTBOM | MoOib, HCCIEA0BAaHUE
0COOEHHOCTEH pacTBOPEHUS BELIECTB C Pa3JIU4YHOM PacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJEHCTBUE BOJABI C MeETaIaMM (HAaTpUEM U KaJbLMEM)
(BO3MOXHO HCHOJIb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PaCTBOPOB
KUCIOT M LIeJoYel ¢ IOMOINBI0 HHIMKATOPOB, HCCIEIOBaHUE O00pa3loB
HEOpPraHMYECKUX BEIIECTB pa3IMYHbIX KJIACCOB, HAOJIOJIEHUE W3MEHEHUs
OKpPAacKM MHJIUKATOpPOB B pacTBOpax KHCIOT U INEIOYEH, H3y4YeHHe
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeTaJlJIaMH, peaKIi HEUTPAIN3allu, IOJy4YEeHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOrO0 MeTajula JpYyruM M3 pacTBopa COJIM, peIlIeHHe
DKCIEPUMEHTAIbHBIX 3a1ad Mo TeMe «BakHeHime Kiacchl HEOPraHM4ECKHX

COCTUHEHUIN)

Ilepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMOB. XUMUYeCKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKITNN

[lepBble TIOMBITKM KIACCU(UKAIMU XUMHUYECKUX 2JiieMeHTOB. [loHsaTtne o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJOYHBIE W IIETOYHO3EMENIbHBIC METaJIIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yroT amdoTepHbie

OKCHUABI U THAPOKCHUABI

ITepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX 31eMeHToB J[. 1.
Meneneesa. Koportkonepuoanas 51 JUIMHHOIIEpUOAHAS ¢bopmbl
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHTtoB JI.MI. Menneneesa.
Ilepuonst m rpynnbl. PU3HMYECKUN CMBICI NOPSAIKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIEMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DinekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04eK aroMOB NepBbIX 20 XHUMHYECKHX 3JIEMEHTOB




3.4

3.5

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyoxenuto B [lepuognueckoii cucreme [I.11. Menneneena

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTroOMOB XHWMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX U HeMeTa. " 3 [0 TpymnmaM M IepUoJaM.
3nauenue [lepumoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS HAayku W npakTuku. .M. MenaeneeB — yd€Hbld U

IPaKJIaHUH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTB XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHus. OKHUCIMTEIIFHOBOCCTAHOBHUTEIIbHEIC pe€aKuuu. HpOHCCCLI

OKHCJICHHUS B BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIHN

XVUMUYECKUH JKCHEPUMEHT: H3Y4eHHME O0O0pa3lloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCUIA LUHKA C pPacTBOpPaMU KHUCJIOT U
LIeJI0YeH, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTEJIBHBIX peaklnii (rOpeHre, peakiiuy pa3aoKeHUs], COSTUHEHUS )

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemecTBo 1 XuMu4deckas peaKkuus. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX di1eMeHTOB J[. 1.
MenneneeBa. CTpoeHue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kalus, KalblUsi MU HX
COEMHEHHII B COOTBETCTBUHU C TOJIOKEHHEM 3JiIeMeHTOB B llepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CtpoeHne BemecTBa: BHUIbl XHUMHUYECKOW CBS3U. THMBI KPHUCTATIUYECKHX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAJUIMYECKOU PEIIETKU
1 BUJA XUMHU4YecKon cBs3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpraHUIeCKIX
BelleCTB (MEXIyHApOAHAas M TpUBHalIbHAs). XMMHYECKUE CBOICTBA BEIIECTB,
OTHOCSIIIMXCA K PAa3JUyHbIM  KJIacCaM  HEOPraHWYECKUX  COEIMHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX PeakIUi M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy YyYacTBYIOIIMX B PpEaKLUU BEIIECTB, MO TEIUIOBOMY 3(pdeKkTy, o

W3MEHEHMIO CTEIICHE! OKMUCICHHUS XHMHUYECKHUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




1.4

0 y4acTHUI0 KaTalu3atopa). OK30- W DSHIOTEPMUYECKHE PEaKIuH,

TEPMOXUMHUYECKHUE YpaBHEHHUs. [IoHATHE O CKOPOCTH XMMUYECKON PEAKLIUU

[Tonarue 06 0OpaTHUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. [loustue o
TOMOTEHHBIX U TE€TEPOTCHHBI - 1€ 0 XUMUYECKOM PaBHOBECHHU.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOH pEaKUMUd M TOJ0KEHUE

XUMHYECKOI'O paBHOBECHUA

1.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIBHBIE  pPEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBiieHWE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaruoHnsl, aHnoHbl. MeXaHu3M IUCCOLMAIMK BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHs auccouuanuu. CUIbHBIE U Ca0ble JIEKTPOJIUTHI.
Peakiiun voHHOro oOMeHa. YcCIOBUS INPOTEKaHUS PeaKkLUi MOHHOro oOMEeHa,
IIOJIHBIE U COKpAalEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJieil B CBeTe MpeACTaBICHUNH 00 3JIEKTPOIUTUYECKOM

nuccounanuu. KauectBeHHbIe peakni Ha MOHBI. [loHsATHE O TMapOIIN3E coneit

XUMUYECKUH HKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSMU KPHUCTaJNIMYECKUX
pEeIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
anMasa), CIIOKHBIX BEIIeCTB (XJIOpUIa HATpHsl); UCCIEAOBAHHE 3aBUCHMOCTH
CKOpPOCTH XHWMHUYECKOW peakluu OT BO3JAEUCTBUSA pa3INYHbIX (DAKTOPOB;
UCCIIEIOBAaHUE  DIIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JTUCCOIMAIIMN  KHCIIOT, WIeIoYeld H  coled  (BO3MOXHO  HCIIOJh30BAHHE
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIONIUX TMPU3HAKH
MPOTEKaHUS PEeakiuii HOHHOro oOMeHa (00pa3oBaHHE OCajKa, BhIICIECHUE Ta3a,
o0Opa3oBaHKe BOJbI); OIBITOB, WJUTIOCTPUPYIOMINX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAaHOBUTENbHBIX peaKklUid (TOpeHHe, PEeaKkIMH pPasiIoKEHUs, COCTUHEHUS),
pacrno3HaBaHHe HEOPTAHUYECKUX BEIIECTB C TIOMOIIbIO KAUeCTBEHHBIX PEaKIUit

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramisr u ux COCINHCHUA

OO6mrast  xapakTepucTuka TaloreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHusi. CTpoeHue u GU3NYECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpPE XJopa
(B3auMoJielicTBHE C MeETaUIaMH, HEMETaUlaMH, IIejIo4aMu). XJIOPOBOAOPO.

ComngHast KHCJIOTAa, XUMUYECKUE CBOMCTBA, MOJIydYeHHE, MpUuMeHeHue. [lelictBue




2.2

XJIOpa M XJIOPOBOJOpPOJa Ha OPraHM3M 4YelloBeKa. BaxkHelIine XJIOpHAbI U UX

HaxO0XJICHUE B IIPUPO/JIC

OOmas xapakTepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUs
aTOMOB, XapaKTepHbIE CTEIEe " oeHue U (pU3NYECKUE CBOWCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYEcKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
dusnueckue W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIIOTHBIX OKcuAOB. CepHasi KuCIOTa, PU3NYECKHE U XMMHYECKHE CBOMCTBA
(oOmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crernuduieckune). XuMHUSCKHUE
peaxiuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO CIOco0a MOMY4YeHUsS CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4Y€CTBCHHAsA pCaKUusa Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ COeMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

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

23

OOmiast xapakTepucThUKa 31eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IIPUPO/IE,
¢dbusznyueckrue U XMMHYECKHe cBoicTBa. KpyroBopot a3ora B mpupoje. AMMUaK,
ero (u3MuecKue W XMMHUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHSA, UX (U3NYECKHEe M XHMHUYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHUSI. A30THasl KHCJIOTA, €€ MOJy4eHHUe,
¢dbusznueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKaromei
Cpenbl COeMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOYBBI

1 BOJIOEMOB)

2.4

®docdop, amtoTponHsle Moaudukanuu gocdopa, GpuMUECKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QU3MUECKUE U
XUMHUYECKHE CBOWMCTBa, moiydeHue. lcmonb3oBanue ¢QocdaroB B kauecTBe

MUHEPAIbHBIX YA00peHHit

2.5

OO6mass xapaktepuctuka 3yeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHble CTENEHU OKHUCIEHUS. YIJIepoJ, aJUIOTPOIHBIE
MOIU(UKAIMK, PACIPOCTPaHEHHE B MpHpPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npupone. OKcuabl yrieposa,
ux (uznyeckrue M XUMHUYECKHE CBOICTBA, JIEHCTBHE HAa JKUBBIE OPTaHU3MBL,

IMOJIYUYCHHEC U IIPUMCHCHHC. DKOJIOTHYECKHUE HpO6JICMBI, CBsI3aHHBIE C OKCHIO0OM




yriaepona(lV); rumoresa rno0anbHOTO TOTEIUICHHS KIWMAaTa;, MapHUKOBBIMA
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W mpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHAT-

[/~

HoHEL. Mcnonp3oBaHue KapF“"“*"" a SAUOUHC, NPOMBINIJICHHOCTU U

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, 3TWUJICH, AalETUJICH, 3TaHOoJ, JIHMIEPUH, YKCyCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHstre o OHMOIOTHYECKH
BRXHBIX BCIIECTBAX: XXHpax, OCNKax, yIJIeBOJaX — W WX POJIU B KHU3HU
yeloBeka. MarepuajabHOE €IUHCTBO OPTaHMYECKMX W HEOPTaHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmmue mpenctaBieHus 00
okcuae kpemuusA(IV) u kpemuueBoii kuciote. CHIMKAThI, UX UCIIOIH30BAaHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BakHel1e cTpouTeabHble MaTepHAaIbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xeye300eToH. [Ipobrembr Oe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B MOBCEAHEBHOM KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue OOpa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIHMA Ha XJIOPHUA-
MOHbI M HaONIOJCHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa’KarolIue
¢u3nyecKrne 1 XMMUYECKHE CBOICTBA raJIOTEHOB M UX COEIMHEHUN (BO3MOKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C 00paslamMH XJOpUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXKHO  HCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE IMpolecca
oOyriauBaHUs caxapa MHoJl JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHON KHUCIIOTHI,
M3Y4YeHHE XMMHUYECKHUX CBOMCTB pa30aBI€HHON CEpHOW KUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH W HaONMIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMIIEHHE ¢ (PU3MUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUIl (BO3MOXKHO UCIIOJIb30BAaHUE BHJIEOMATepUaNoB), oOpa3amu
a30THBIX U (OCHOPHBIX YAOOpPEHUH; TIOyYeHHEe, COONpaHne, paclio3HaBaHUEe 1
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEICHHME KaueCTBEHHBIX pPEaKIHMM Ha HOH
aMMOHMS W (ochar-uOH M U3yyEHHE TPU3HAKOB UX IPOTEKAHU,
B3alMO/JICIICTBHE KOHIIECHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOXKHO
UCIOJIb30BAHUE BHUAEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTATMYECKHX
peméTok anmaza, rpadura, ¢yuIepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOTa3a; TOJY4YeHUE, COOMpaHHWe, PAaclO3HABaHHE M HM3YYCHHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IPOBEACHHWE KAYeCTBEHHBIX pEaKUWid Ha KapOoHaT- u
CWJIMKAT-HOHBl M W3yYEHHE NPU3HAKOB KX IPOTEKaHUsS; O3HAKOMIICHHE C
MPOAYKIUCH CHIMKATHOM [~ ="~~~ 9e[[[cHUE IKCICPUMCHTATBHBIX

3aaa4 110 TEME «BakHele HeMeTabl 1 HX COCOAUHCHUA»

Meramnsl 1 BX COCOAUHECHUA

3.1

OOw1ast XapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAaHUM UX
nonoxkenuss B Ilepuonnueckol cucreMe XUMHYECKHUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnueckas CBs3b U
METAJNIMYECKasl ~ KpUCTalsInyeckass pemérka. ODJIEeKTPOXUMHUYECKHH  psif

HaHpH)I(eHI/Iﬁ MCTaAJJIOB

3.2

33

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Imue croco0bl MONTyYeHUS
MeTayuioB. [ToHSITHE 0 KOPPO3UM METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, 4YyT'yH, TIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIIEHHOCTH

[lenouynsle MeTauibl: nosiokeHue B llepuonmyeckol cuCTeMe XHMHUYECKUX
anemeHToB JI.MI. MeHnneneeBa; cTpoeHHUE UX aTOMOB; HaXO0XJACHUE B MPUPOJE.
dusnueckue U XMMUYECKHe CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKcuasl 1
THAPOKCUABI HATPUA W KaJlud. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJLIOB MU HX

COeIUHEHUN

34

Illenoyno3eMenbpHBIE  METa/Ibl MarHuid W KaJbLMA:  IIOJO)KCHUE B
[Tepuonnueckoit cucreme xuMmuueckux 3neMenToB .M. MeHneneeBa; crpoeHue
X aTOMOB; HaXxOXxJAeHHe B mnpupoje. Pusnueckue U XUMHYECKUE CBOMCTBA
MarHus W Kauplusl. BaxxHelmme coequHeHUs Kanblius (OKCHA, THIPOKCH,

coinn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomuHuii: nonoxxkenue B llepuonmyeckoil cucteMe XHMHUYECKMX 3JIEMEHTOB
JI.. MennaeneeBa; CTpOCHHE aToMa; HaxoxKaeHue B mpupoae. dusmveckue u
XMMUYECKHE CBOMCTBA aMOMUHHSI. AM(DOTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [lepuonnueckoi cucreme Xxumudeckux sneMenTon J[. M.
MeHeneeBa; CTpoeHHWE aToMa; HaxoXKJeHue B mpupoge. Dusznueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUALI W conu xene3a(ll) u

xenesza(lll), ux coctas, CBOMCTBA U MOJIy4EHUE

3.7

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIJICHUC C 06pa3uaM1/1 METAJIOB U CIIJIaBOB,

X (u3nueckUMH CBOMCTBAMHU; H3YyYEHHE Pe3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICMCTBUSL  OKCHJA Kajbllud M HATpUs C BOJOM  (BO3MOXKHO
WCIIOJIb30BaHHE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BO/IBI;
mpolecca TOpEHUs Keime ™ = =7 ~7~~ -~ (BO3MOXHO HCIOJIh30BaAHUE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEAaKIUil Ha HOHBI
(Marnusi, xanbiusi, anoMuHus, uuHka, sxkeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJI0/IeHNE U OMMCAaHWE MPOLECCOB OKPANIMBaHUS IUIAMEHU MOHAMM HATPHS,
Kaius W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THJIPOKCHIA ANTIOMHHHS M TUIPOKCUIA
[IMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxHeime MeTasuibl U

X COCOIUHCHUA

Xumus u OKpYyKaromiasa cpeaa

4.1

4.2

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

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TIPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxarommeit cpeast [I/IK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[IpuposHble HMCTOYHUKH YTIEBOJOPOAOB (Yrojb, MPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX nepepa60TI<I/I, HX POJIb B 6I>ITy " TPOMBIIIJIICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpa3I[0B MAaTepHalIOB (CTEKIIO, CIIJIaBbl

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)



IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

0 TI03HABAaEMOCTH SIBJICHUM IMpHUpOAbl, ITOHHMAHHC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYECKOM HAayKH Kak obnactu COBPCMCHHOTI'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.I€ﬁ KYJIbTYPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAaHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHC HCIIOJb30BaTh MOACIN HJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON JEATeTbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMCHHBIMHN TCXHOJOIWAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HayKH, YTO IO3BOJIUT OOYYAIOIIMMCS paccMaTpHUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOrO NpenMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPEIHETO OOIIET0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE M CIOXKHOE BEUIECTBO, OJHOPOAHAS U
HEO/IHOPOJIHAs CMeCh, OTHOCHUTEJIbHBIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJWYECTBO BEHIECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA
00bEM, OKCHJI, KHCJIOTa, OCHOBAHHUE, COJb (CPEHHss), XMMHUYECKas
pEaKIys, pEaKIUH COCAMHCHHUS, PEaKIHH pPAa3JIoKEHUS, PEaKIUH
3aMeIleHUs, PeaKIMu OOMEHa, TEIUIOBOH 3((EKT peakuuu, 3K30- U
SHIOTEPMHUUECKNE PEAaKIUH, PacTBOpP, MAaccoBas HOJST XUMHYECKOTO
AIIEMEHTA B COCIMHEHUH, MAacCOBast IOJISl M TIPOLIEHTHAS KOHLIEHTPALIUS

BEILIECTBA B PAaCTBOPE, PO aToOMa, IICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHCIIECHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIIBLHOCTD, TIOJISIPHASL U HETIOJISpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4ECKas  CBA3b,
KpUCTALIMYECKass —ew&rvre ‘=~ - g JOHHAas, MeTaJUInYecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, QHMOH, 3JEKTPOJIUT M HEAJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAs  JUCCOLMALMS, PpEaKUMd HOHHOIro  OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMblE pEaKIuy,
CKOPOCTb XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xoppo3sus

MCTAJLJII0B, CIIJIaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

23

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

YMEHME MTPaBUJIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MaTEPUAIbI
(B TOM 4uclie MUHEpaJbHbIE YAOOpEHUs, METaUlbl U CIUIaBBI,
HOPOAYKTHl TepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoro rasza, HepTH) B OBITY, CEITBCKOM XO3SHCTBE, Ha
NPOU3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJIOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE MPOTrHO3UPOBATh BIUSHUE BEIIECTB
U XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHME WHTErpUpOBaTh XMUMHUYECKHE 3HAHUS CO 3HAHMSMH JIPYTHX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OMbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
M0 XUMUU (HayyHash W HAy4HO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHBHO OIICHMBAaTh WH(POPMAIMIO O BEIIECTBAX, HX
NpeBpalleHUsIX M IPAaKTHUYECKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BAaTh €€ AJId PCIICHU A y“IC6HO-HO3HaBaT€J'IbHBIX 3agad

BJIaIIeHI/Ie OCHOBaMH TIOHATHMHOTO afrmapara U CHMBOJIMYCCKOTO

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




YpaBHEHUN  XUMHYECKHMX  pEaKIUi; OCHOBAMHM  XHMHUYECKOU

HoMmeHknatypsl (IUPAC u TpuBHaibHOI)

YMeHne oOBACHATH CBsI3b MOJOXKEHHs 31eMeHTa B Ilepuoandeckoit

CUCTEME C YHC] . ICTUKAMU CTPOEHHUS aTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsj sapa, oOmiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB TI0 JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KU M KAIBIIHS
IIpencraBienue 0  MEPUOJMYECKONM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIATEILHOCTD),

6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHHUS JJICMECHTOB B
[lepuoanueckoit cucremMe (B MalbIX NEPUOAAX U TJABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa

7 YMmenne kinaccuumpoBarh:

7.1 XUMHUYECKHUE JIEMEHTBI

7.2 HEOpraHMYECKUe BEellecTBa

7.3 XUMHUYECKHUE PEAKIIUU

8 YMeHue onpenessiTh:

o1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsi

' HOHa

g o BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYphl B

' COETMHEHUSIX

8.3 XapakTep Cpeibl B BOJHBIX PacCTBOpaxX BemIeCTB (KUCIOT, OCHOBAHHUH )

8.4 OKHCJIMUTENb U BOCCTAHOBUTEb

9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHIECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOM, O30H, BOJOPOJI, TpaduT, anamas,

9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATpuUl, Kaluid, MarHui,
KaJIBITAH, aTFOMHHUM, JKEJIE30)
CIIOXHBIX BEIISCTB, B TOM YHCJIC€ WX BOJHBIX PAcTBOPOB (BOjAa,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI

97 metauioB [-IIA rpynm, amomunus, meau (II), munaka, xenesa (I u

. II), oxcuast yraepona (II u IV), kpemuus (IV), azota u dpocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucras, a3oTHasd,
docdopHasi, yroipHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3 MPOTHO3UPOBATh M  XapaKTEepU30BaTh CBOMCTBAa  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTDb ITPOTCKAHUA XUMHNYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

10

10.1
10.2

10.3

YMeHue cocTaBist ) VIOHHBIE YPaBHEHUSI PEaKLIUi, B

TOM YHCIIE:
peaxIuit HFOHHOTO OOMeHa
OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIX PEaKIIHiA

HWIUTIOCTPUPYIOIIUX XUMHUYCCKUC CBOICTBa HN3YUCHHBIX KJIACCOB

(TpyIm) HEOPraHUYECKNX BEIIECTB

10.4
11

MOJTBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
YMeHue BIYUCIATH (IPOBOJAUTD PACUETHI):

OTHOCHUTEIIbHYIO MOJICKYJSAPHYI0O M MOJSIPHYIO MacChl BEIIECTB,

MaCCOBYIO OOJIFO XUMHNYECKOI'O 3JICMCHTA B COCAUHCHUN

11.2

MacCCOBYIO NOJIKO BEIIECTBA B paCTBOPEC,

11.3

KOJIMYCCTBO BCUICCTBA U €TI0 MacCCy, 00BEM Tra3oB

11.4

M0 YpaBHCHUAM XHWMHYCCKUX pCaKIII/IfI U HaXOIUTh KOJHYECTBO

BEIIeCTBa, 00BEM U Maccy peareHTOB WM MPOyKTOB PEaKLUU

12

Bnanenue (3HaHUE OCHOB):

12.1

12.2

OCHOBHBIMM ~ METOJaMHM  HAy4yHOro TMO3HaHUs  (HaOmroaeHue,
U3MEpEeHHe, SKCIIEPUMEHT, MOJIETTMPOBAHUE) NTPH U3yUYEHUH BEIIECTB U
XMMUYECKUX SIBJICHUH; yMeHue CQOpMYIMpOBaTh MpodieMy u

MIPEMIOKUTH IIyTH €€ PEIICHUS

0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN

MOCYJI0M 1 1aOOPaTOPHBIM 000PYAOBaHUEM

12.3

npaBuUiIaMy 0€30MIaCHOTO OOpaIleHUs C BEIIECTBAMH, UCIOIb3yEMbIMU
B MOBCEHEBHOM >KM3HU, MPaBUIaMH MOBEICHUS B LENSIX cOepeKeHus
3I0pOBbSl U OKpPYXKAlOLIEd INPUPOJHOM Cpelpl; ITOHUMaHUE BpeElaa
(omacHOCTH) BO3IEMCTBHSI Ha JKHUBBIE OPTraHU3MBI ONPEAENEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIEHUS M MPEJOTBPALICHUS UX BPEIHOTO

BO3JICUCTBUSA

13

Hamuuwne MPAKTUYCCKUX HABLIKOB INUIAHUPOBAHHA U OCYILICCTBJICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

HN3YUCHUC U OIIMCAaHUEC (1)I/ISI/I‘ICCKI/IX CBOICTB BCIIECCTB, O3HAKOMJICHHEC

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




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnuii

13.2

U3Yy4EHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4CHHUE KHUCIOpoaa M HM3YUCHHUEC C€ro CBOﬁCTB; IIOJIYYCHHE
BOOOpPOda U M3YyUC. . <. . ___. OJIY4CHHUC YTJICKHUCIIOI'O ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €T'O CBOICTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONPENEIEHHONM MaccoBOM  nonei

pPacTBOPEHHOTIO BEILIECTBA

MIPUMEHEHUE WHIUKaTOPOB (Jrakmyca, METHIJIOPAHkKa u
dbenondranenna) A ONpeneNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMM  METaUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOTO MeTajyla JpyrMM W3  pacTBOpa  COJIHU;
UcclleIoBaHUE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJIBHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHNYCCKUX COGHHHCHHﬁ)); ((3J'IGKTpOHI/ITI/I‘I€CKa$I
JAUCCOLIM AL, «BaxHelnme HeMETaIbl U HX COCOUHCHUA,

«Baxxnelinme MeTauIbl 1 UX COEIUHEHU

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peaklUi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMh Ha
NPUCYTCTBYIONINE B BOIHBIX PACTBOPaX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cynedar-,  Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUSI, MarHusi, KaJblus, aTFOMUHUS,

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

14

YMmeHnue:

14.1

MNpEACTABIATE PE3YJIbTATBl JKCIICPUMCHTA B (bopMe BBIBOAOB,
J0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH

14.2

YCTaHABJIMBATL CBA3U MCEXKAY pCaJIbHO Ha6J'IIO,Z[aCMBIMI/I XHUMHUYCCKUMH
SABJICHUAMMU U IMPOLCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMUPC,

O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INHEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTeie BemecTBa U cMecu. CiocoObl pa3fieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTI)IG " CJIOXKHBIC BEUICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 1eMeHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCHTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast goas XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KonnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Ta3oB.

B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nyeckue U XUMUYECKHE SIBJIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpaHEHMsI MAcChl BEIIECTB. XUMHUECKUE YpPaBHEHUS

[Iepnognueckuit 3akoH u lleprognueckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael u rpynnsl. @U3NYECKUl CMBICII TOPSAIKOBOIO HOMEPA,

HOMCPOB II€pUOJa U TPYIIIbI 3JICMCHTA

2.2

CTpOCHI/IC atroMoB. CocTaB aTOMHBIX AACP. M3oTomEl. SJICKTpOHLI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XMMHYECKHX DIJIEMEHTOB

IIepuonnueckont cucremsl .. Menneneena
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3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX
MEepPUOJIOB, Kaius, Kaiablug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METaUIMYECKUX MW HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHCHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIeMEeHTOB B llepumogmyeckoil cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckass cBsizb. KoBaneHTHas (monsipHass U HEMOJISIpHAsl)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  MoHHast  CBs3b.

MeTtananyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX PEMIETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKasi),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKHM M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxwneilime npeacTaBUTelNE . BellecTs. Hemeramnpl U HX

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) u
HECO0JICOOpa3yIolIue; OCHOBAaHWM (IIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

duznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJIOB: JINTHUA,
HaTpu:A, Kajlusd, Marovugd W KaJlblHs, aJIFOMUHHA, KCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUH METaJIOB

dusznyeckne U XUMHUYECCKHE CBOMCTBA BOAOPOIHBIX COG}II/IHGHI/Iﬁ HEMCTAJJIOB:

XJOPOBOIOPO/IA, CEPOBOOPOAA, AMMHAKA

4.5

Ouznyeckue U XUMHYECKHE CBOMCTBa OKCHUIOB HemeTamioB: cepol (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). Ionyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoictBa okcunoB: MeTamoB [A-IIIA rpymm, munka, menu(ll) u

sxkenesa(ll, IT). TTonydyeHue oKCUI0B METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMEpe
TUAPOKCUIOB  aJIOMUHUSA, JKene3za, 1uHKa). IlomyueHme ocHoOBaHUM U
aM(OTEpHBIX THIPOKCHJIOB

OO0me XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOH, a30THOH, (HochOpHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOM CEPHOM W a30THOM KHUCIOT.
[Tonyyenue kucaot

OO0me xuMHYECKHe CBOMCTBA cpenHuX conet. [lomyuenue coneit

[Tonydyenne, coOupaHue, paclo3HaBaHHE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. OO1me

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

Xumudaeckue peaKnuu

5.1

Kraccudukarnuss XuMHYECKHX peakuuii Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTAaBY YYACTBYIOUIMX B | ovnooon -, o TerioBoMy 3¢QeKTy, Mo

M3MEHEHHMIO CTEIICHEH OKHCICHUS XUMHUYECKUX YJIEMCHTOB

5.2

53

54

5.5

TennoBoit A3 PeKT XUMHUECKOW peakluy, TEPMOXUMUYECKUE YPaBHEHUSA. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMCIEHHSI M BOCCTAHOBJIICHMA.  OJIEKTPOHHBIA  OanaHC
OKHCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEAIEKTPOIUTHL. CHIIbHBIC U clTa0bIe AJIEKTPOIUTHL. CTEIeHb AUCCOIUAIIH
Peakiiuu monHoro obmeHa. YCIOBHS NMPOTEKAHUS PEAKIMA MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMMYECKUX peakuuid B J1abopaTOpuu U OBITY.

HepBaﬁ NnmoMoub MMpru XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpYyXKarolleil  cpeapl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumun B
pelIeHUN DKOJOTHYECKUX TMpoOjeM. YCuiIeHHe NapHUKOBOTO dddekra,

pa3pymi€cHUC O30HOBOT'O CJI0s

6.3

6.4

[Tpumenenue cepsl, azota, (pocdopa, yriepoaa, KpeMHUS U UX COECTUHEHHH B
ObITY, MEAULUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coequHEHUH. [IoHATHE 0 KOPPO3UM METAIIJIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuposHble UCTOYHHKH YTJIEBOJIOPOAOB (Yroyib, NPUPOIHBIA Tra3, HedTh),

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

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIECTBaX KAaK O COCTUHEHMSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHas! KUCIIOTA).
[NonsiTne 0 OMONOTHYECKN BaKHBIX BEIIECTBAX: JKUPaX, OENKax, yriieBoAax — U UX

POJIN B )KU3HU YCIIOBEKA




Pacuérnr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOi) 10JIM pPaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpaBHEHUSIM
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